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MEMORYICs FUNCTION GUIDE 

1. INTRODUCTION 
1.1 Dynamic RAM 

CMOS 256K bit 256Kx 1 KM41C256-7 KM41C256-8 KM41C256-10 

KM41C257-7 KM41C257-8 KM41 C257-10 

II y KM41C258-7 H KM41C258-8 H KM41 C258-1 0 

64Kx4 KM41C464-7 KM41C464-8 KM41 C464-10 

KM41C466-7 KM41C466-8 KM41 C466-10 

1M bit 1Mx1 KM41C1 OOOC-6 KM41 C1000C-7 KM41C1 OOOC-8 

KM41 Cl OOOCL-6 KM41C1000CL-7 KM41 C1 OOOCL-8 

KM41C1000CSL-6 KM41C1000CSL-7 KM41C1000CSL-8 

KM41C1001C-6 KM41C1001C-7 KM41C1001C-8 

KM41C1002C-6 KM41C1002C-7 KM41Cl002C-8 

256Kx4 KM44C256C-6 KM44C256C-7 KM44C256C-8 

KM44C256CL-6 KM44C256CL-7 KM44C256CL-8 

KM44C256CSL-6 KM44C256CSL-7 KM44C256CSL-8 

KM44C266C-6 KM44C266C-7 KM44C266C-8 

KM44C258C-6 H KM44C258C-7 H KM44C258C-8 

KM44C268C-6 KM44C268C-7 KM44C268C-8 

11,'t'+t o•> · 
ELECTRONICS 
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MEMORYICs FUNCTION GUIDE 

4Mbit 4Mx1 KM41 C4000B-6 KM41 C4000B-7 KM41C4000B-8 

KM41 C4000BL-6 KM41C4000BL-7 KM41C4000BL-8 

KM41C4000BSL-6 KM41C4000BSL-7 KM41C4000BSL-8 

KM41V4000B-7 KM41V40008-8 KM41V4000B-10 

KM41V4000BL-7 KM41V4000BL-8 KM41V4000BL-10 

KM41V4000BLL-7 KM41V4000BLL-8 KM41V4000BLL-10 

KM41C4001B-6 KM41C4001B-7 KM41C4001B-8 

KM41C4002B-6 KM41C4002B-7 KM41C4002B-8 

1Mx4 KM44C1000B-6 KM44C10008-7 KM44C1 OOOB-8 

KM44C1000BL-6 KM44C1000BL-7 KM44C1000BL-8 

KM44C1000BSL-6 KM44C1000BSL-7 KM44C1000BSL-8 

KM44V1 OOOB-7 KM44V1 OOOB-8 KM44V10006-10 

KM44V1000BL-7 KM44V1000BL-8 KM44V1 OOOBL-10 

KM44V1000BLL-7 KM44V1 OOOBLL-8 KM44V1000BLL-10 

KM44C1002B-6 KM44C10026-7 KM44C1002B-8 

KM44C1010B-6 KM44C1010B-7 KM44C10108-8 

KM44C1012B-6 KM44C1012B-7 KM44C10128-8 

KM44C1003B-6 KM44C10038'7 KM44C1003B-8 

t1&¥JIU1> 
ELECTRONICS 
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MEMORYICs FUNCTION GUIDE 

512Kx8 KM48C512A-6 KM48C512A-7 KM48C512A-8 

KM48C512AL-6 KM48C512AL-7 KM48C512AL-8 

KM48C512ALL-6 KM48C512ALL-7 KM48C512ALL-8 

KM48V512A-7 KM48V512A-8 

KM48V512AL-7 KM48V512AL-8 

KM48V512ALL-7 KM48V512ALL-8 

512Kx9 KM49C512A-6 KM49C512A-7 KM49C512A-8 

KM49C512AL-6 KM49C512AL-7 KM49C512AL-8 

KM49C512ALL-6 KM49C512ALL-7 KM49C512ALL-8 

KM49V256A-7 KM49V256A-8 

KM49V256AL-7 KM49V256AL-8 

KM49V256ALL-7 KM49V256ALL-8 

256Kx16 KM416C256A-6 KM416C256A-7 KM416C256A-8 

KM416C256AL-6 KM416C256AL-7 KM416C256AL-8 

KM416C256ALL-6 KM416C256ALL-7 KM416C256ALL-8 

KM416C157A-6 KM416C157A-7 KM416C157A-8 

KM416C157AL-6 KM416C157AL-7 KM416C157AL-8 

KM416C157ALL-6 KM416C157ALL-7 KM416C157ALL-8 

KM416V256A-7 KM416V256A-8 

KM416V256AL-7 KM416V256AL-8 

KM416V256ALL-7 KM416V256ALL-8 

t1:!t1f JllhtP 
ELECTRONICS 
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MEMORYICs FUNCTION GUIDE 

CMOS 4Mbit 256Kx18 KM418C256A-6 KM418C256A-7 KM418C256A-8 

KM418C256AL-6 KM418C256AL-7 KM418C256AL-8 

KM418C256ALL-6 KM418C256ALL-7 KM418C256ALL-8 

KM418V256A-7 KM418V256A-8 

KM418V256AL-7 KM418V256AL-S 

KM418V256ALL-7 KM418V256ALL-8 

16Mbit 16M X1 KM41C16000-6 KM41C16000-7 KM41C16000-8 

KM41 C1 SOOOL-6 KM41C16000L-7 KM41C16000L-8 

KM41C16100-6 KM41C16100-7 KM41C16100-8 

KM41C161 OOL-6 KM41C16100L-7 KM41C16100L-8 

KM41C16001-6 KM41C16001-7 KM41C16001-8 

KM41C16101-6 KM41C16101-7 KM41C16101-8 

KM41C16002-6 KM41C16002-7 KM41C16002-8 

KM41C16102-6 KM41C16102-7 KM41C16102-8 

4Mx4 KM44C4000-6 KM44C4000-7 KM44C4000-8 

KM44C4000L-6 KM44C4000L-7 KM44C4000L-8 

KM44C4100-6 KM44C4100-7 KM44C4100-8 

KM44C41 OOOL-6 KM44C4000L-7 KM44C41 OOOL-8 

KM44C4002-6 KM44C4002-7 KM44C4002-8 

KM44C4102-6 KM44C4102-7 KM44C4102-8 

t1"t'¥f' us 
ELECTRONICS 
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MEMORYICs 

• : New Product 
t : Preliminary Product 
tt : Under Development 

t11Mf Jilh> 
ELECTRONICS 

2Mx8 

1Mx16 

KM44C4010-6 

KM44C4110-6 

KM44C4012-6 

KM44C4112-6 

KM48C2000-6 

KM48C2000L-6 

KM48C2000LL-6 

KM48C2100-6 

KM48C21 OOL-6 

KM48C21 OOLL-6 

KM416C1000-7 

KM416C1000L-7 

KM416C1000LL-7 

KM416C1200-7 

KM416C1200L-7 

KM416C1200LL-7 

FUNCTION GUIDE 

KM44C4010-7 KM44C4010-8 

KM44C4110-7 KM44C4110-8 

KM44C4012-7 KM44C4012-8 

KM44C4112-7 KM44C4112-8 a 
KM48C2000-7 KM48C2000-8 

KM48C2000L-7 KM48C2000L-8 

KM48C2000LL-7 KM48C2000LL-8 

KM48C2100-7 KM48C2100-8 

KM48C2100L-7 KM48C2100L-8 

KM48C2100LL-7 KM48C21 OOLL-8 

KM416C1000-8 KM416C1000-10 

KM416C1000L-8 KM416C1000L-10 

KM416C1000LL-8 KM416C1OOOLL-10 

KM416C1200-8 KM416C1200-10 

KM416C1200L-8 KM416C1200L-10 

KM416C1200LL-8 KM416C1200LL-10 

15 



MEMORYICs FUNCTION GUIDE 

1.2 Dynamic RAM Module 

CMOS 256Kx8 KMM58256CN-6 KMM58256CN-7 KMM58256CN-8 

256Kx9 KMM59256CN-7 KMM59256CN-8 

256Kx32 KMM532256CV/CVG-6 KMM532256CV/CVG-7 KMM532256CV/CVG-8 

256Kx36 KMM536256C/CG-7 KMM536256C/CG-8 

512Kx32 KMM32512CV/CVG-6 KMM32512CV/CVG-7 KMM32512CV/CVG-8 

512Kx36 KMM536512C/CG-7 KMM536512C/CG-8 KMM536512C/CG-10 

KMM536512CH-6 KMM536512CH-7 KMM536512CH-8 

512 x40 KMM540512C/CG-6 KMM540512C/CG-7 KMM540512C/CG-8 

KMM540512CM-6 KMM540512CM-7 KMM540512CM-8 

1Mx8 KMM581 OOOC-6 KMM581000C-7 KMM581 OOOC-8 

1Mx9 KMM591 OOOC-6 KMM591000C-7 KMM591 OOOC-8 

1Mx8 KMM581000BN-6 KMM581000BN-7 KMM581 OOOBN-8 

KMM581020BN-6 KMM581020BN-7 KMM581020BN-8 

1Mx9 KMM591 OOOBN-6 KMM591000BN-7 KMM591 OOOBN-8 

KMM591020BN-6 KMM591020BN-7 KMM591020BN-8 

1Mx32 KMM5321 OOOBV-6 KMM5321 OOOBV-7 KMM5321000BV-8 

4J1fof jli}itP 
ELECTRONICS 



MEMORYICs FUNCTION GUIDE 

1Mx36 KMM53610008/8G-6 KMM53610008/8G-7 KMM53610008/8G-8 

KMM53610008H-6 KMM53610008H-7 KMM53610008H-8 

KMM53610008V/BVG-6 KMM53610008V/8VG-7 KMM53610008V/8VG-8 

KMM536100082/82G-6 KMM536100082/82G-7 KMM536100082/82G-8 II KMM536100038/BG-6 KMM536100038/8G-7 KMM536100038/8G-8 

1Mx40 KMM54010008/8G-6 KMM54010008/8G-7 KMM54010008/8G-8 

KMM54010008M-6 KMM54010008M-7 KMM54010008M-8 

2Mx32 KMM53220008V/8VG-6 KMM53220008V/8VG-7 KMM53220008V/8VG-8 

2Mx36 KMM53620008/8G-6 KMM53620008/8G-7 KMM53620008/8G-8 

KMM53620008H-6 KMM53620008H-7 KMM53620008H-8 

KMM536200082/82G-6 KMM536200082/82G-7 KMM536200082/82G-8 

KMM53620038/8G-6 KMM53620038/8G-7 KMM53620038/8G-8 

2Mx40 KMM54020008/8G-6 KMM54020008/8G-7 KMM54020008/8G-8 

KMM54020008M-6 KMM54020008M-7 KMM54020008M-8 

4Mx8 KMM5840008/8P-6 KMM5840008/8P-7 KMM5840008/8P-8 

KMM5840208-6 KMM5840208-7 KMM5840208-8 

4Mx9 KMM594000B-6 KMM5940008-7 KMM594000B-8 

KMM5940208-6 KMM5940208-7 KMM5940208-8 

4Mx36 KMM53640008/8G-6 KMM53640008/8G-7 KMM53640008/BG-8 

t11fof jllh> 
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MEMORYICs FUNCTION GUIDE 

256Kx32 KMM532256W/WG-6 KMM532256W/WG-7 KMM532256W/WG-8 

256Kx36 KMM536256W/WG-6 KMM536256W/WG-7 KMM536256W/WG-8 

512Kx32 KMM532512W/WG-6 KMM532512W/WG-7 KMM532512W/WG-8 

512X36 KMM536512W/WG-6 KMM536512W/WG-7 KMM536512W/WG-8 

16M Base 4Mx8 KMM5841 OON-6 KMM584100N-7 KMM5841 OON-8 

4Mx9 KMM5941 OON-6 KMM594100N-7 KMM5941 OON-8 

4Mx32 KMM5324000VNG-6 KMM5324000VNG-7 KMM5324000VNG-8 

KMM53241 OOVNG-6 KMM5324100VNG-7 KMM53241 OOVNG-8 

4Mx36 KMM5364100/G-6 KMM5364100/G-7 KMM5364100/G-8 

KMM5364000H-6 KMM5364000H-7 KMM5364000H-8 

KMM5364100H-6 KMM5364100H-7 KMM5364100H-8 

4Mx40 KMM5404000/G-6 KMM5404000/G-7 KMM5404000/G-8 

KMM5404100/G-6 KMM5404100/G-7 KMM5404100/G-8 

8Mx32 KMM5328000VNG-6 KMM5328000VNG-7 KMM5328000V NG-8 

KMM5328100VNG-6 KMM5328100VNG-7 KMM5328100VNG-8 

8Mx36 KMM53681 OOG-6 KMM5368100G-7 KMM53681 OOG-8 

KMM5368000H/HG-6 KMM5368000H/HG-7 KMM5368000H/HG-8 

KMM53681 OOH/HG-6 KMM53681 OOH/HG-7 KMM53681 OOH/HG-8 

c':!ti:fJICI> 
ELECfRONICS 
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MEMORYICs FUNCTION GUIDE 

16M xa KMM5816000T-6 KMM5816000T-7 KMM5816000T-8 

KMM5816100T-6 KMM5816100T-7 KMM5816100T-8 

16Mx9 KMM5916000T-6 KMM5916000T-7 KMM5916000T-8 

KMM59161 OOT-6 KMM59161 OOT-7 KMM59161 OOT-8 II 

411foRQU> 
ELECTRONICS 
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MEMORVICs FUNCTION GUIDE 

1.3 Video RAM 

CMOS 256Kbit 64Kx4 KM424C64-10 KM424C64-12 

512K bit 64Kx8 KM428C64-7 KM428C64-8 KM428C64-10 

1M bit 256Kx4 KM424C256-8 KM424C256-10 

KM424C256A-6 KM424C256A-7 KM424C256A-8 

KM424C257-6 KM424C257-7 KM424C257-8 

128Kx8 KM428C128-6 KM428C128-7 KM428C128-8 

2M bit 256Kx8 KM428C256-6 KM428C256-7 KM428C256-8 

KM428C257-6 KM428C257-7 KM428C257-8 

KM428C258-6 KM428C258-7 KM428C258-8 

tt tt tt 
4M bit 256Kx16 KM4216C256-6 KM4216C256-7 KM4216C256-8 

tt tt tt 
BM bit 256Kx32 KM4232C256-6 KM4232C256-7 KM4232C256-8 

tt Under Development 

tt:!tWJl'h> 
ELECTRONICS 
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MEMORYICs 

1.4 Static RAM 
Low Power SRAM 

KM6264BL-7/7L KM6264BL-10/1 OL 

KM62256BL-7/7L KM62256BL-8/8L 

KM62256BLl-7 KM62256BLl-10 

lndustril Temp Range Operation 

KM62256BL-12V 

Wide Voltage Operation 

KM62256CL-5/5L KM62256CL-7/7L 

* 
KM68512L-5/5L KM68512L-7/7L 

KM681000L-7/7L KM681 OOOL-8/BL 

KM681 OOOAL-7/7L KM681 OOOAL-8/BL 

KM681000ALl-7/7L KM681OOOALl-10/1 OL 

lndustril Temp Range Operation 

KM681000AL-12V 

Wide Voltage Operation 

KM681000BL-5/5L KM681000BL-7/7L 

KM68V1 OOOBL-5/5L KM68V1000BL-7/7L 

Low Voltage Operation 

KM684000L-5/5L KM684000L-7/7L 

KM68V4000L-7/7L KM68V4000L-8/8L 

Low Voltage Operation 

tl1Bfi1'h' ELECTRONICS 

FUNCTION GUIDE 

KM6264BL-12/12L 

KM62256BL-10/1 OL KM62256BL-12/12L 

II 
t t 

KM62256CL-8/8L KM62256CL-10/1 OL 

* * 
KM68512L-8/8L KM68512L-10/10L 

KM681OOOL-10/1 OL KM681000L-12/12L 

KM681000AL-10/10L KM681000AL-12/12L 

t 
KM681 OOOBL-8/8L KM681000BL-10/10L 

t 
KM68V1 OOOBL-8/8L KM68V1000BL-10/10L 

KM684000L-8/8L KM684000L-10/1 OL 

t t 
KM68V4000L-10/1 OL KM68V4000L-12/12L 
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MEMORYICs 

PseudoSRAM 

* New Product 
J Preliminary 
tt Under Development 

High Speed SRAM 

KM658128/l·8/8L 

KM6465B/BL-15 

KM6466B/BL-15 

KM6865B/BL-15 

t1'!ti:fJll}itP 
ELECFRONICS 

FUNCTION GUIDE 

KM6465B/BL-20 KM6465B/BL-25 

KM6466B/BL-20 KM6466B/BL-25 

KM6865B/BL-20 KM6865B/BL-25 

KM64258B~20 KM64258B-25 

KM64258C-20 KM64258C-25 

KM64V258C-25 

KM64259B-25 

KM64260B·20 KM64260B-25 

22 



MEMORYICs FUNCTION GUIDE 

KM68257B-15 KM68257B-20 KM68257B-25 

KM68257BL-15 KM68257BL-20 KM68257BL-25 

tt (Data Retention Mode) 

I KM68257C-15 KM68257C-20 KM68257C-25 

KM68V257C-20 KM68V257C-25 KM68V257C-30 

t (Low Voltage Operation ) 

KM68V257-20 KM68V257-25 KM68V257-30 

(Low Voltage Operation ) 
* * * * 

KM616513-15 KM616513-17 KM616513-20 KM616513-25 

* (Revolutionary) 

KM616V513-17 KM616V513-20 KM616V513-25 

(Revolutionary, Low Voltage Operation ) 

KM611001-20 KM611001-25 KM611001-35 

KM641001-17 KM641001-20 KM641001-25 KM641001-35 

KM641003-15 KM641003-17 KM641003-20 

Revolutiona , W~h 0 

KM641005-20 KM641005-25 KM641005-35 

t(Sep. 1/0) 

KM681001-20 KM681001-25 KM681001-35 

KM681002-15 KMsa·: 002-11 KM681002-20 

(Revolutionary) 
t t 

KM6161002-15 KM6161002-17 KM6161002-20 

(Revolutionary) 
t t 

KM644002-15 KM644002-20 KM644002-20 

(Revolutionary) 
t t 

KM684002-15 KM684002-20 KM684002-25 

(Revolutionary) 
t t 

KM6164002-20 KM6164002-25 KM6164002-30 

(Revolutionary) 

4J:faf jil}itP 
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BICMOSSRAM 

KM64B258A-8 KM64B258A-10 KM64B258A-12 

KM64B261A-7 KM64B261A-8 

t 
KM68B257A-8 KM68B257A-10 KM68B257A-12 

KM68B261A-6 H KM68B261A-7 H KM68B261A-8 

t t 
KM69B257A-8 KM69B257A-10 KM69B257A-12 

* * * 
KM64B1003-8 KM64B1003-10 KM64B1003-12 KM64B1003-15 

(Revolutionary, With OE) 

* * * 
KM68B1002-8 KM68B1002-10 KM6BB1002-12 KM68B1002-15 

(Revolutionary) 

Specialty SRAM 

* * * 
KM79C86-14 KM79C86-19 KM79C86-24 

KM718B513-12 

KM718BV513-8 KM71 BBV513-9 KM718BV513-12 

KM718BV86-9 KM718BV86-12 

* 
KM741006-10 KM741006-12 KM741006-15 

(Revolutionary, Sep. 1/0) 
t 

KM791001-12 KM791001-15 KM791001-20 

KM71BBV1003-6 KM71BBV1003-8 KM71BBV1003-10 

(Low Voltage Operation) 

* : New Product 
t : Preliminary Product 
tt : Under Development 

-11l111lJ1UI' 24 
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MEMORYICs FUNCTION GUIDE 

1.5 EEPROM 
*Serial EEPROM 

CMOS 256bit 16x16 KM93C06/I KM93C06G/I KM93C06GD/I 

KM93C07/I KM93C07G/I KM93C07GD/I 

1Kbit 64x16 KM93C46N/I KM93C46GNG/I KM93C46GDNGD/I 

~ • 
128X8 H KM28i01 

• 
2Kbit 128x16 KM93C56N/I KM93C56GNG/I KM93C56GDNGD/I 

KM93CS56/I KM93CS56G/I KM93CS56GD/I 

128x 16/ KM93C57N/I KM93C57GNG/I KM93C57GDNGD/I 256x8 

4Kbit 256x 16 KM93C66N/I KM93C66GNG/I KM93C66GDNGD/I 

KM93CS66/I KM93CS66G/I KM93CS66GD/I 

• 
256x16/ KM93C67N/I KM93C67GNG/I KM93C67GDNGD/I 512x8 

• 
*Parallel EEPROM 

CMOS 16Kbit 2Kx8 KM28C16/J-15 KM28C16/J/1-20 KM28C16/J/1-25 

KM28C17/J-15 KM28C17/J/1-20 KM28C17/J/1-25 

64K bit 8Kx8 KM28C64A/J/l-12 KM28C64A/J/l-15 KM28C64A/J/l-20 

KM28C65A/J/l-12 KM28C65A/J/l-15 KM28C65A/J/l-20 

KM28C64B/J/l-09 KM28C64B/J/l-12 KM28C64B/J/l-15 

KM28C65B/J/l-09 KM28C65B/J/1-12 KM28C65B/J/l-15 

* 

256K bit 32Kx8 KM28C256/J/l-15 KM28C256/J/l-20 KM28C256/J/l-25 

KM28C256A/J/l-09 KM28C256A/J/l-12 KM28C256A/J/1-15 

'11l111lJ1UI' 
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*Flash Memory 

*....-------. 
CMOS 1M bit 128Kx8 KM29C010/J!f-09 KM29C01O/J!f-10 KM29C01 O/J!f-12 

BM bit 1Mx8 KM29NBOOOJ!f!TR 

16M bit 2Mx8 KM29N16000J!f!TR 

* : New Product 
: Preliminary Product 

41,11w1110> 
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MEMORYICs FUNCTION GUIDE 

1.6 Mask ROM 
Low Density 

256K bit 32Kx8 KM23C256(G)-12 KM23C256(G)-15 KM23C256(G)-20 

512K bit 64Kx8 KM23C512(G)-12 KM23C512(G)-15 KM23C512(G)-20 a 1M bit 128Kx8 KM23C1000-12 KM23C1000-15 KM23C1000-20 

KM23C1001-12 KM23C1001-15 KM23C1001-20 

KM23C101 O(G/J)-12 KM23C1010(G/J)-15 KM23C101 O(G/J)-20 

KM23C1011 (G)-12 KM23C1011 (G)-15 KM23C1011 (G)-20 

CMOS 2Mbit 256Kx8 KM23C2000(G)-15 KM23C2000(G)-20 KM23C2000(G)-25 

KM23C2000A(G)-10 KM23C2000A(G)-12 KM23C2000A(G)-15 

KM23C2001 (G)-15 KM23C2001 (G)-20 KM23C2001 (G)-25 

KM23C2001A(G)-10 KM23C2001A(G)-12 KM23C2001 A(G)-15 

256Kx8/ KM23C2100-15 KM23C2100-20 KM23C2100-25 128KX16 

KM23C21OOA-10 KM23C21 OOA-12 KM23C21 OOA-15 

4Mbit 512Kx8 KM23C4000B(G)-12 KM23C4000B(G)-15 KM23C4000B(G)-20 

KM23C4000H(G)-10 KM23C4000H(G)-12 KM23C4000H(G)-15 

KM23V4000B(G)-15 KM23V4000B(G)-20 KM23V4000B(G)-25 

KM23C40001 B(G)-12 KM23C40001 B(G)-15 KM23C40001 B(G)-20 

KM23C4001H(G)-10 KM23C4001 H(G)-12 KM23C4001H(G)-15 

KM23V4001 B(G)-15 KM23V4001 B(G)-20 KM23V4001 B(G)-25 

tl''f )IUitP 
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512KX8/ 
256Kx16 KM23C41 OOB(G/FP)-12 KM23C41 OOB(G/FP)-15 KM23C41 OOB(G/FP)-20 

KM23C41 OOH(FP)-10 KM23C41 OOH(FP)-12 KM23C41 OOH(FP)-15 

KM23C4200B(J)-12 H KM23C4200B(J)-15 H KM23C4200B(J)-20 

* : New Product 
t : Under Development 

High Density 

BM bit 1Mx8 KM23C8000A(G)-15 KM23C8000A(G)-20 KM23C8000A(G)-25 

KM23C8000B(G)-10 KM23C8000B(G)-12 KM23CBOOOB(G)-15 

KM23C8005B(G)-10 KM23C8005B(G)-12 KM23C8005B(G)-15 

KM23V8000B(G)-15 KM23V8000B(G)-20 KM23V8000B(G)-25 

KM23C8001A(G)-12 KM23C8001A(G)-20 KM23C8001A(G)-20 

KM23C8001B(G)-10 KM23C8001 B(G)-12 KM23C8001 B(G)-15 

CMOS KM23V8001B(G)-15 KM23V8001 B(G)-20 KM23V8001 B(G)-25 

1Mx8/ 
512Kx 16 KM23C81 OOA(G)-15 KM23C81 OOA(G)-20 KM23C81 OOA(G)-25 

KM23C81OOB(G)-10 KM23C8100B(G)-12 KM23C8100B(G)-15 

KM23C8105B(G)-10 KM23C8105B(G)-12 KM23C8105B(G)-15 

KM23V81 OOB(G)-15 KM23V81 OOB(G)-20 KM23V81 OOB(G)-25 

16Mblt 2Mx8 KM23C16100A-12 KM23C161 OOA-15 KM23C161 OOA-20 

KM23V16100A-20 KM23V161 OOA-25 KM23V16100A-30 

KM23C16101A-12 KM23C16101A-15 KM23C16101A-20 

KM23V16101A-20 KM23V16101A-25 KM23V16101 A-30 

t11Bf i11h> 
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2Mx8/ KM23C16000(G)-15 KM23C16000(G)-20 KM23C16000(G)-25 1Mx16 

KM23C16000A(G)-12 KM23C16000A(G)-15 KM23C16000A(G)-20 

KM23C16005A(G)-12 KM23C16005A(G)-15 KM23C16005A(G)-20 

KM23V16000A(G)-20 KM23V16000A(G)-25 KM23V16000A(G)-30 

32M bit 2Mx16 KM23C32000-15 KM23C32000-20 KM23C32000-25 

KM23C32005-15 KM23C32005-20 KM23C32005-25 

4Mx8/ KM23C32000G-15 KM23C32000G-20 KM23C32000G-25 2Mx16 

KM23C32005G-15 KM23C32005G-20 KM23C32005G-25 

* : New Product 
t : Under Development 

4J1fofjli}itP 
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2. PRODUCT GUIDE 
2.1 Dynamic RAM 

Capacity Part Number Organization 

256K bit KM41C256P 256Kx 1 
KM41C256J 256Kx1 
KM41C256Z 256Kx 1 
KM41C257P 256Kx 1 
KM41C257J 256KX1 
KM41C257Z 256Kx 1 
KM41C258P 256Kx1 
KM41C258J 256Kx 1 
KM41C258Z 256Kx1 

KM41C464P 64Kx4 
KM41C464J 64KX4 
KM41C464Z 64Kx4 
KM41C466P 64KX4 
KM41C466J 64Kx4 
KM41C466Z 64Kx4 

1M bit KM41C1000CP 1Mx1 
KM41C1000CJ 1Mx1 
KM41C1000CZ 1Mx1 
KM41C1000CV 1Mx1 
KM41 C1 OOOCVR 1Mx1 
KM41C1000CT 1Mx1 
KM41C1000CTR 1Mx1 
KM41C1000CLP 1MX1 
KM41C1000CLJ 1Mx1 
KM41 C1 OOOCLZ 1Mx1 
KM41C1000CLV 1Mx1 
KM41C1000CLVR 1Mx1 
KM41C1000CLT 1Mx1 
KM41C1000CLTR 1Mx1 
KM41 C1 OOOCSLP 1Mx1 
KM41C1000CSLJ 1Mx1 
KM41C1000CSLZ 1Mx1 
KM41C1000CSLV 1Mx1 
KM41C1000CSLVR 1Mx1 
KM41C1000CSLT 1Mx1 
KM41C1000CSLTR 1Mx1 

• KM41C1000CG 1Mx1 
* KM41C1000CLG 1Mx1 
* KM41C1000CSLG 1Mx1 

KM41C1001CP 1Mx1 
KM41C1001CJ 1Mx1 
KM41C1001CZ 1Mx1 
KM41C1001CV 1Mx1 
KM41C1001CVR 1Mx1 
KM41C1001CT 1Mx1 
KM41C1001CTR 1Mx1 
KM41C1002CP 1Mx1 
KM41C1002CJ 1Mx1 
KM41C1002CZ 1Mx1 
KM41C1002CV 1Mx1 

e11MfJl1h' 
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Speed(ns) 

70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 

70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 

60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 

FUNCTION GUIDE 

Technology Features Packages Remark 

CMOS Fast Page 16 Pin DIP Now 
CMOS Fast Page 18 Pin PLCC Now 
CMOS Fast Page 16 Pin ZIP Now 
CMOS Nibble Mode 16 Pin DIP Now 
CMOS Nibble Mode 18Pin PLCC Now 
CMOS Nibble Mode 16 Pin ZIP Now 
CMOS Static Column 16 Pin DIP Now 
CMOS Static Column 18 Pin PLCC Now 
CMOS Static Column 16 Pin ZIP Now 

CMOS Fast Page 18 Pin DIP Now 
CMOS Fast Page 18 Pin PLCC Now 
CMOS Fast Page 20 Pin ZIP Now 
CMOS Static Column 18 Pin DIP Now 
CMOS Static Column 18 Pin PLCC Now 
CMOS Static Column 20 Pin ZIP Now 

CMOS Fast Page 18 Pin DIP Now 
CMOS Fast Page 20 Pin SOJ Now 
CMOS Fast Page 20 Pin ZIP Now 
CMOS Fast Page 20 Pin TSOP-l(Forward) Now 
CMOS Fast Page 20 Pin TSOP-1 (Reverse) Now 
CMOS Fast Page 20 Pin TSOP-ll(Forward) Now 
CMOS Fast Page 20 Pin TSOP-ll(Reverse) Now 
CMOS Fast Page 18 Pin DIP Now 
CMOS Fast Page 20 Pin SOJ Now 
CMOS Fast Page 20 Pin ZIP Now 
CMOS Fast Page 20 Pin TSOP-l(Forward) Now 
CMOS Fast Page 20 Pin TSOP-l(Reverse) Now 
CMOS Fast Page 20 Pin TSOP-ll(Forward) Now 
CMOS Fast Page 20 Pin TSOP-ll(Reverse) Now 
CMOS Fast Page 18 Pin DIP Now 
CMOS Fast Page 20 Pin SOJ Now 
CMOS Fast Page 20 Pin ZIP Now 
CMOS Fast Page 20 Pin TSOP-l(Forward) Now 
CMOS Fast Page 20 Pin TSOP-l(Reverse) Now 
CMOS Fast Page 20 Pin TSOP-ll(Forward) Now 
CMOS Fast Page 20 Pin TSOP-ll(Reverse) Now 
CMOS Fast Page 18 Pin PLCC Now 
CMOS Fast Page 18 Pin PLCC Now 
CMOS Fast Page 18 Pin PLCC Now 
CMOS Nibble Mode 18 Pin DIP Now 
CMOS Nibble Mode 20 Pin SOJ Now 
CMOS Nibble Mode 20 Pin ZIP Now 
CMOS Nibble Mode 20 Pin TSOP-l(Forward) Now 
CMOS Nibble Mode 20 Pin TSOP-l(Reverse) Now 
CMOS Nibble Mode 20 Pin TSOP-ll(Forward) Now 
CMOS Nibble Mode 20 Pin TSOP-ll(Reverse) Now 
CMOS Static Column 18 Pin DIP Now 
CMOS Static Column 20 Pin SOJ Now 
CMOS Static Column 20 Pin ZIP Now 
CMOS Static Column 20 Pin TSOP-l(Forward) Now 
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Dynamic RAM (Continued) 

Capacity Part Number Organization Speed(ns) Technology Features Packages Remark 

1M bit KM41C1002CVR 1Mx1 60/70/80 CMOS Static Column 20 Pin TSOP-l(Reverse) Now 
KM41C1002CT 1Mx1 60/70/80 CMOS Static Column 20 Pin TSOP-11 (Forward) Now 
KM41C1002CTR 1Mx1 60/70/80 CMOS Static Column 20 Pin TSOP-ll(Reverse) Now 
KM44C256CP 256Kx4 60/70/80 CMOS Fast Page 20 Pin DIP Now 
KM44C256CJ 256Kx4 60/70/80 CMOS Fast Page 20 Pin SOJ Now 
KM44C256CZ 256Kx4 60/70/80 CMOS Fast Page 20 Pin ZIP Now 
KM44C256CV 256Kx4 60/70/80 CMOS fast Page 20 Pin TSOP-l(Forward) Now 
KM44C256CVR 256Kx4 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Reverse) Now II 
KM44C256CT 256KX4 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Forward) Now 
KM44C256CTR 256Kx4 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Reverse) Now 
KM44C256CLP 256Kx4 60/70/80 CMOS Fast Page 20 Pin DIP Now 
KM44C256CL.J 256KX4 60/70/80 CMOS Fast Page 20 Pin SOJ Now 
KM44C256CLZ 256KX4 60/70/80 CMOS Fast Page 20 Pin ZIP Now 
KM44C256CLV 256Kx4 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Forward) Now 
KM44C256CLVR 256Kx4 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Reverse) Now 
KM44C256CLT 256Kx4 60/70/80 CMOS Fast Page 20Pin TSOP-ll(Forward) Now 
KM44C256CLTR 256Kx4 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Reverse) Now 
KM44C256CSLP 256Kx4 60/70/80 CMOS Fast Page 20 Pin DIP Now 
KM44C256CSW 256KX4 60/70/80 CMOS Fast Page 20 Pin SOJ Now 
KM44C256CSLZ 256Kx4 60/70/80 CMOS Fast Page 20 Pin ZIP Now 
KM44C256CSLV 256KX4 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Forward) Now 
KM44C256CSLVR 256Kx4 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Reverse) Now 
KM44C256CSLT 256Kx4 60/70/80 CMOS Fast Page 20 Pin TSOP-11 (Forward) Now 
KM44C256CSLTR 256Kx4 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Reverse) Now 
KM44C266CP 256Kx4 60/70/80 CMOS Fast Page with WPB 20 Pin DIP Now 
KM44C266CJ 256KX4 60/70/80 CMOS Fast Page with WPB 20 Pin SOJ Now 
KM44C266CZ 256Kx4 60/70/80 CMOS Fast Page with WPB 20 Pin ZIP Now 
KM44C266CV 256Kx4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-l(Forward) Now 
KM44C266CVR 256KX4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-l(Reverse) Now 
KM44C266CT 256Kx4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-ll(Forward) Now 
KM44C266CTR 256Kx4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-ll(Reverse) Now 
KM44C258CP 256Kx4 60/70/80 CMOS Static Column 20 Pin DIP Now 
KM44C258CJ 256Kx4 60/70/80 CMOS Static Column 20 Pin SOJ Now 
KM44C258CZ 256Kx4 60/70/80 CMOS Static Column 20 Pin ZIP Now 
KM44C258CV 256Kx4 60/70/80 CMOS Static Column 20 Pin TSOP-1 (Forward) Now 
KM44C258CVR 256Kx4 60/70/80 CMOS Static Column 20 Pin TSOP-l(Reverse) Now 
KM44C258CT 256Kx4 60/70/80 CMOS Static Column 20 Pin TSOP-ll(Forward) Now 
KM44C258CTR 256Kx4 60/70/80 CMOS Static Column 20 Pin TSOP-ll(Reverse) Now 
KM44C268CP 256Kx4 60/70/80 CMOS Static Column with WPB 20 Pin DIP Now 
KM44C268CJ 256Kx4 60/70/80 CMOS Static Column with WPB 20 Pin SOJ Now 
KM44C268CZ 256Kx4 60/70/80 CMOS Static Column with WPB 20 Pin ZIP Now 
KM44C268CV 256Kx4 60/70/80 CMOS Static Column with WPB 20 Pin TSOP-l(Forward) Now 
KM44C268CVR 256Kx4 60/70/80 CMOS Static Column with WPB 20 Pin TSOP-l(Reverse) Now 
KM44C268CT 256Kx4 60/70/80 CMOS Static Column with WPB 20 Pin TSOP-ll(Forward) Now 
KM44C268CTR 256Kx4 60/70/80 CMOS Static Column with WPB 20 Pin TSOP-ll(Reverse) Now 

4Mbit KM41C4000BP 4Mx1 60/70/80 CMOS Fast Page 20 Pin DIP Now 
KM41 C4000BJ 4Mx1 60/70/80 CMOS Fast Page 20 Pin SOJ Now 
KM41C4000BZ 4Mx1 60/70/80 CMOS Fast Page 20 Pin ZIP Now 
KM41 C4000BV 4Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Forward) Now 
KM41C4000BVR 4Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Reverse) Now 
KM41C4000BT 4Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Forward) Now 

t1'Bfi11h> 
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Dynamic RAM (Continued) 

Capacity Part Number Organization Speed(ns) Technology Features Packages Remark 

4Mbit KM41C4000BTR 4Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Reverse) Now 
KM41C4000BLP 4Mx1 60/70/80 CMOS Fast Page 20 Pin DIP Now 
KM41C4000BW 4Mx1 60/70/80 CMOS Fast Page 20PinSOJ Now 
KM41 C4000Bll 4Mx1 60/70/80 CMOS Fast Page 20 Pin ZIP Now 
KM41C4000BLV 4Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Forward) Now 
KM41 C4000BLVR 4Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Reverse) Now 
KM41C4000BLT 4Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Forward) Now 
KM41C4000BLTR 4Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Reverse) Now 
KM41C4000BSLP 4Mx1 60/70/80 CMOS Fast Page 20 Pin DIP Now 
KM41C4000BSW 4Mx1 60/70/80 CMOS Fast Page 20 Pin SOJ Now 
KM41C4000B$Ll 4Mx1 60/70/80 CMOS Fast Page 20 Pin ZIP Now 
KM41C4000BSLV 4Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Forward) Now 
KM41 C4000BSLVR 4Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Reverse) Now 
KM41 C4000BSLT 4Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Forward) Now 
KM41C4000BSLTR 4MX1 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Reverse) Now 
KM41C4001BP 4Mx1 60/70/80 CMOS Nibble 20 Pin DIP Now 
KM41C4001BJ 4Mx1 60/70/80 CMOS Nibble 20PinSOJ Now 
KM4tC4001BZ 4Mx1 60/70/80 CMOS Nibble 20 Pin ZIP Now 
KM41C4001BT 4Mx1 60/70/80 CMOS Nibble 20 Pin TSOP-ll(Forward) Now 
KM41C4001 BTR 4Mx1 60/70/80 CMOS Nibble 20 Pin TSOP-ll(Reverse) Now 
KM41C4001BV 4Mx1 60/70/80 CMOS Nibble 20 Pin TSOP-l(Forward) Now 
KM41C4001BVR 4Mx1 60/70/80 CMOS Nibble 20 Pin TSOP-l(Reverse) Now 
KM41C4002BP 4Mx1 60/70/80 CMOS Static Column 20 Pin DIP Now 
KM41C4002BJ 4Mx1 60/70/80 CMOS Static Column 20 PinSOJ Now 
KM41C4002BZ 4Mx1 60/70/80 CMOS Static Column 20 Pin ZIP Now 
KM41C4002BT 4MX1 60/70/80 CMOS Static Column 20 Pin TSOP-ll(Forward) Now 
KM4lC4002BTR 4Mx1 60/70/80 CMOS Static Column 20 Pin TSOP-ll(Reverse) Now 
KM41C4002BV 4Mx1 60/70/80 CMOS Static Column 20 Pin TSOP-l(Forward) Now 
KM41C4002BVR 4Mx1 60/70/80 CMOS Static Column 20 Pin TSOP-l(Reverse) Now 

* KM41V4000BP 4Mx1 70/80 CMOS Fast Page(3.3V) 20PinDIP Now 
* KM41 V4000BJ 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin SOJ Now 
* KM41V4000BZ 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin ZIP Now 
* KM41V4000BT 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-ll(Forward) Now 
* KM41V4000BTR 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-ll(Reverse) Now 
* KM41V4000BV 4MX1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-l(Forward) Now 
* KM41V4000BVR 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-l(Reverse) Now 
* KM41V4000BLP 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin DIP Now 
* KM41V4000BW 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin SOJ Now 
* KM41V4000Bll 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin ZIP Now 
* KM41V4000BLT 4MX1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-ll(Forward) Now 
* KM41V4000BLTR 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-ll(Reverse) Now 
* KM41V4000BLV 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-l(Forward) Now 
* KM41V4000BLVR 4MX1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-l(Reverse) Now 
* KM41V4000BLLP 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin DIP Now 
* KM41V4000BLW 4MX1 70/80 CMOS Fast Page(3.3V) 20 Pin SOJ Now 
* KM41V4000Blll 4Mx1 ·10/80 CMOS Fast Page(3.3V) 20 Pin ZIP Now 
* KM41V4000BLLT 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-ll(Forward) Now 
* KM41V4000BTLLR 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-ll(Reverse) Now 
* KM41V4000BLLV 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-l(Forward) Now 
* KM41V4000BVLLR 4MX1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-l(Reverse) Now 

KM44C1000BP 1Mx4 60/70/80 CMOS Fast Page 20 Pin DIP Now 
KM44C1000BJ 1Mx4 60/70/80 CMOS Fast Page 20 Pin SOJ Now 
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Dynamic RAM (Continued) 

Capacity Part Number Organization Speed(ns) Technology Features Packages Remark 

4M bit KM44C1000BZ 1Mx4 60/70/80 CMOS Fast Page 20 Pin ZIP Now 
KM44C1000BT 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Forward) Now 
KM44C1000BTR 1MX4 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Reverse) Now 
KM44C1000BV 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Forward) Now 
KM44C1000BVR 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Reverse) Now 
KM44C 1 OOOBLP 1Mx4 60/70/80 CMOS Fast Page 20 Pin DIP Now 
KM44C1 OOOBLJ 1Mx4 60/70/80 CMOS Fast Page 20 Pin SOJ Now 
KM44C 1 OOOBLZ 1Mx4 60/70/80 CMOS Fast Page 20 Pin ZIP Now II 
KM44C1000BLT 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Forward) Now 
KM44C1 OOOBLTR 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Reverse) Now 
KM44C1 OOOBLV 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Forward) Now 
KM44C1000BLVR 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Reverse) Now 
KM44C1 OOOBSLP 1Mx4 60/70/80 CMOS Fast Page 20 Pin DIP Now 
KM44C1000BSLJ 1Mx4 60/70/80 CMOS Fast Page 20 Pin SOJ Now 
KM44C1000BSLZ 1Mx4 60/70/80 CMOS Fast Page 20 Pin ZIP Now 
KM44C1 OOOBSLT 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Forward) Now 
KM44C1000BSLTR 1MX4 60/70/80 CMOS Fast Page 20 Pin TSOP-ll(Reverse) Now 
KM44C1 OOOBSLV 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Forward) Now 
KM44C1 OOOBSLVR 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-l(Reverse) Now 
KM44C1002BP 1Mx4 60/70/80 CMOS Static Column 20 Pin DIP Now 
KM44C1002BJ 1Mx4 60/70/80 CMOS Static Column 20 Pin SOJ Now 
KM44C1002BZ 1Mx4 60/70/80 CMOS Static Column 20 Pin ZIP Now 
KM44C1002BT 1Mx4 60/70/80 CMOS Static Column 20 Pin TSOP-ll(Forward) Now 
KM44C1002BTR 1Mx4 60/70/80 CMOS Static Column 20 Pin TSOP-ll(Reverse) Now 
KM44C1002BV 1Mx4 60/70/80 CMOS Static Column 20 Pin TSOP-l(Forward) Now 
KM44C1002BVR 1Mx4 60/70/80 CMOS Static Column 20 Pin TSOP-l(Reverse) Now 
KM44C1010BP 1Mx4 60/70/80 CMOS Fast Page with WPB 20 Pin DIP Now 
KM44C1010BJ 1Mx4 60/70/80 CMOS Fast Page with WPB 20 Pin SOJ Now 
KM44C1010BZ 1Mx4 60/70/80 CMOS Fast Page with WPB 20 Pin ZIP Now 
KM44C1010BT 1Mx4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-ll(Forward) Now 
KM44C1010BTR 1Mx4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-ll(Reverse) Now 
KM44C1010BV 1Mx4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-l(Forward) Now 
KM44C1010BVR 1Mx4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-l(Reverse) Now 
KM44C1012BP 1Mx4 60/70/80 CMOS Static Column with WPB 20 Pin DIP Now 
KM44C1012BJ 1Mx4 60/70/80 CMOS Static Column with WPB 20 Pin SOJ Now 
KM44C1012BZ 1Mx4 60/70/80 CMOS Static Column with WPB 20 Pin ZIP Now 
KM44C1012BT 1Mx4 60/70/80 CMOS Static Column with WPB 20 Pin TSOP-ll(Forward) Now 
KM44C1012BTR 1Mx4 60/70/80 CMOS Static Column with WPB 20 Pin TSOP-ll(Reverse) Now 
KM44C1012BV 1Mx4 60/70/80 CMOS Static Column with WPB 20 Pin TSOP-l(Forward) Now 
KM44C1012BVR 1Mx4 60/70/80 CMOS Static Column with WPB 20 Pin TSOP-l(Reverse) Now 

* KM44V1 OOOBP 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin DIP Now 
* KM44V1 OOOBJ 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin SOJ Now 
* KM44V1 OOOBZ 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin ZIP Now 
* KM44V1 OOOBT 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-ll(Forward) Now 
* KM44V1000BTR 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-ll(Reverse) Now 
* KM44V1000BV 1MX4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-l(Forward) Now 
* KM44V1000BVR 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-l(Reverse) Now 
* KM44V1 OOOBLP 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin DIP Now 
* KM44V1 OOOBLJ 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin SOJ Now 
* KM44V1 OOOBLZ 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin ZIP Now 
* KM44V1000BLT 1MX4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-ll(Forward) Now 
* KM44V1000BLTR 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-ll(Reverse) Now 
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* KM44V1 OOOBLV 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP·l(Forward) Now 
* KM44V1 OOOBLVR 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP·l(Reverse) Now 
• KM44V1000BSLP 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin DIP Now 
• KM44V1000BSW 1MX4 70/80 CMOS Fast Page(3.3V) 20 Pin SOJ Now 
• KM44V1000BSLZ 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin ZIP Now 
• KM44V1 OOOBSLT 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-ll(Forward) Now 
• KM44V1000BSLTR 1MX4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP·ll(Reverse) Now 
• KM44V1000BSLV 1MX4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-l(Forward) Now 
• KM44V1 OOOBSLVR 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP·l(Reverse) Now 

4MB/W KM48C512AJ 512Kx8 60/70/80 CMOS Fast Page 28 Pin SOJ Now 
KM48C512AZ 512Kx8 60/70/80 CMOS Fast Page 28 Pin ZIP Now 

i KM48C512AT 512Kx8 60/70/80 CMOS Fast Page 28 Pin TSOP·ll(Forward) Now 
KM48C512ATR 512Kx8 60/70/80 CMOS Fast Page 28 Pin TSOP·ll(Reverse) Now 
KM48C512AW 512Kx8 60/70/80 CMOS Fast Page 28 Pin SOJ Now 
KM48C512ALZ 512Kx8 60/70/80 CMOS Fast Page 28 Pin ZIP Now 
KM48C512ALT 512Kx8 60/70/80 CMOS Fast Page 28 Pin TSOP-ll(Forward) 
KM48C512ALTR 512Kx8 60/70/80 CMOS Fast Page 28 Pin TSOP·ll(Reverse) Now 
KM48C512ALW 512Kx8 60/70/80 CMOS Fast Page 28 Pin SOJ Now 
KM48C512ALLZ 512Kx8 60/70/80 CMOS Fast Page 28 Pin ZIP Now 
KM48C512ALLT 512Kx8 60/70/80 CMOS Fast Page 28 Pin TSOP-ll(Forward) Now 
KM48C512ALLTR 512Kx8 60/70/80 CMOS Fast Page 28 Pin TSOP-ll(Reverse) Now 

• KM48V512AJ 512Kx8 70/80 CMOS Fast Page(3.3V) 28 Pin SOJ Now 
• KM48V512AZ 512Kx8 70/80 CMOS Fast Page(3.3V) 28 Pin ZIP Now 
• KM48V512AT 512Kx8 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-ll(Forward) Now 
• KM48V512ATR 512Kx8 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-ll(Reverse) Now 
* KM48V512AW 512Kx8 70/80 CMOS Fast Page(3.3V) 28 Pin SOJ Now 
* KM48V512ALZ 512Kx8 70/80 CMOS Fast Page(3.3V) 28 Pin ZIP Now 
* KM48V512ALT 512Kx8 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP·ll(Forward) Now 
* KM48V512ALTR 512Kx8 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-ll(Reverse) Now 
* KM48V512ALW 512Kx8 70/80 CMOS Fast Page(3.3V) 28 Pin SOJ Now 
* KM48V512ALLZ 512Kx8 70/80 CMOS Fast Page(3.3V) 28 Pin ZIP Now 
* KM48V512ALLT 512Kx8 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP·ll(Forward) Now 
* KM48V512ALLTR 512Kx8 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP·ll(Reverse) Now 

KM49C512AJ 512Kx9 60/70/80 CMOS Fast Page 28 Pin SOJ Now 
KM49C512AZ 512Kx9 60/70/80 CMOS Fast Page 28 Pin ZIP Now 
KM49C512AT 512Kx9 60/70/80 CMOS Fast Page 28 Pin TSOP-ll(Forward) Now 
KM49C512ATR 512Kx9 60/70/80 CMOS Fast Page 28 Pin TSOP·ll(Reverse) Now 
KM49C512AW 512Kx9 60/70/80 CMOS Fast Page 28 PinSOJ Now 
KM49C512ALZ 512Kx9 60/70/80 CMOS Fast Page 28 Pin ZIP Now 
KM49C512ALT 512Kx9 60/70/80 CMOS Fast Page 28 Pin TSOP·ll(Forward) Now 
KM49C512ALTR 512Kx9 60/70/80 CMOS Fast Page 28 Pin TSOP·ll(Reverse) Now 
KM49C512ALW 512Kx9 60/70/80 CMOS Fast Page 28 Pin SOJ Now 
KM49C512ALLZ 512Kx9 60/70/80 CMOS Fast Page 28 Pin ZIP Now 
KM49C512ALLT 512Kx9 60/70/80 CMOS Fast Page 28 Pin TSOP·ll(Forward) Now 
KM49C512ALLTR 512Kx9 60/70/80 CMOS Fast Page 28 Pin TSOP·ll(Reverse) Now 

* KM49V512AJ 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin SOJ Now 
* KM49V512AZ 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin ZIP Now 
* KM49V512AT 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-ll(Forward) Now 
* KM49V512ATR 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP·ll(Reverse) Now 
* KM49V512AW 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin SOJ Now 
* KM49V512ALZ 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin ZIP Now 
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* KM49V512ALT 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-ll(Forward) Now 
* KM49V512ALTR 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-ll(Reverse) Now 
* KM49V512ALLJ 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin SOJ Now 
* KM49V512ALLZ 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin ZIP Now 
* KM49V512ALLT 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-ll(Forward) Now 
* KM49V512ALLTR 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-ll(Reverse) Now 

KM416C256AJ 256K:-: 16 60/70/80 CMOS Fast Page 40 Pin SOJ Now 
KM416C256AZ 256Kx 16 60/70/80 CMOS Fast Page 40 Pin ZIP Now a 
KM416C256AT 256Kx 16 60/70/80 CMOS Fast Page 40 Pin TSOP-ll(Forward) Now 
KM416C256ATR 256Kx 16 60/70/80 CMOS Fast Page 40 Pin TSOP-ll(Reverse) Now 
KM416C256ALJ 256Kx16 60/70/80 CMOS Fast Page 40 Pin SOJ Now 
KM416C256ALZ 256Kx 16 60/70/80 CMOS Fast Page 40 Pin ZIP Now 
KM416C256ALT 256Kx 16 60/70/80 CMOS Fast Page 40 Pin TSOP-ll(Forward) Now 
KM416C256ALTR 256Kx16 60/70/80 CMOS Fast Page 40 Pin TSOP-ll(Reverse) Now 
KM416C256ALLJ 256Kx 16 60/70/80 CMOS Fast Page 40 Pin SOJ Now 
KM416C256ALLZ 256Kx16 60/70/80 CMOS Fast Page 40 Pin ZIP Now 
KM416C256ALLT 256Kx 16 60/70/80 CMOS Fast Page 40 Pin TSOP-ll(Forward) Now 
KM416C256ALLTR 256Kx 16 60/70/80 CMOS Fast Page 40 Pin TSOP-ll(Reverse) Now 

* KM416V256AJ 256Kx 16 70/80 CMOS Fast Page(3.3V) 40 Pin SOJ Now 
* KM416V256AZ 256Kx 16 70/80 CMOS Fast Page(3.3V) 40 Pin ZIP Now 
* KM416V256AT 256Kx 16 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-ll(Forward) Now 
* KM416V256ATR 256Kx16 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-ll(Reverse) Now 
* KM416V256ALJ 256Kx16 70/80 CMOS Fast Page(3.3V) 40 Pin SOJ Now 
* KM416V256ALZ 256Kx 16 70/80 CMOS Fast Page(3.3V) 40 Pin ZIP Now 
* KM416V256ALT 256Kx 16 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-ll(Forward) Now 
* KM416V256ALTR 256Kx16 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-ll(Reverse) Now 
* KM416V256ALLJ 256Kx 16 70/80 CMOS Fast Page(3.3V) 40 Pin SOJ Now 
* KM416V256ALLZ 256Kx 16 70/80 CMOS Fast Page(3.3V) 40 Pin ZIP Now 
* KM416V256ALLT 256Kx 16 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-ll(Forward) Now 
* KM416V256ALLTR 256Kx 16 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-ll(Reverse) Now 

KM418C256AJ 256Kx 18 60/70/80 CMOS Fast Page 40 Pin SOJ Now 
KM418C256AZ 256Kx 18 60/70/80 CMOS Fast Page 40 Pin ZIP Now 
KM418C256AT 256Kx 18 60/70/80 CMOS Fast Page 40 Pin TSOP-ll(Forward) Now 
KM418C256ATR 256Kx 18 60/70/80 CMOS Fast Page 40 Pin TSOP-ll(Reverse) Now 
KM418C256ALJ 256Kx 18 60/70/80 CMOS Fast Page 40 Pin SOJ Now 
KM418C256ALZ 256Kx 18 60/70/80 CMOS Fast Page 40 Pin ZIP Now 
KM418C256ALT 256Kx 18 60/70/80 CMOS Fast Page 40 Pin TSOP-ll(Forward) Now 
KM418C256ALTR 256Kx 18 60/70/80 CMOS Fast Page 40 Pin TSOP-ll(Reverse) Now 
KM418C256ALLJ 256Kx 18 60/70/80 CMOS Fast Page 40 Pin SOJ Now 
KM418C256ALLZ 256Kx 18 60/70/80 CMOS Fast Page 40 Pin ZIP Now 
KM418C256ALLT 256Kx 18 60/70/80 CMOS Fast Page 40 Pin TSOP-ll(Forward) Now 
KM418C256ALLTR 256Kx 18 60/70/80 CMOS Fast Page 40 Pin TSOP-ll(Reverse) Now 

* KM418V256AJ 256Kx 18 70/80 CMOS Fast Page(3.3V) 40 Pin SOJ Now 
• KM418V256AZ 256Kx 18 70/80 CMOS Fast Page(3.3V) 40 Pin ZIP Now 
* KM418V256AT 256Kx 18 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-ll(Forward) Now 
* KM418V256ATR 256Kx 18 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-ll(Reverse) Now 
* KM418V256ALJ 256Kx 18 70/80 CMOS Fast Page(3.3V) 40 Pin SOJ Now 
* KM418V256ALZ 256Kx 18 70/80 CMOS Fast Page(3.3V) 40 Pin ZIP Now 
* KM418V256ALT 256Kx 18 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-ll(Forward) Now 
* KM418V256ALTR 256Kx 18 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-ll(Reverse) Now 
* KM418V256ALLJ 256Kx 18 70/80 CMOS Fast Page(3.3V) 40 Pin SOJ Now 
* KM418V256ALLZ 256Kx 18 70/80 CMOS Fast Page(3.3V) 40 Pin ZIP Now 
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* KM418V256ALLT 256Kx18 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-ll(Forward) Now 
* KM418V256ALLTR 256Kx18 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-ll(Reverse) Now 
* KM416C157AJ 256Kx16 60{10/80 CMOS Fast Page(2WE) 40 Pin SOJ Now 
* KM416C157AZ 256Kx16 60{10/80 CMOS Fast Page(2WE) 40 Pin ZIP Now 
* KM416C157AT 256Kx16 60{10/80 CMOS Fast Page(2WE) 40 Pin TSOP-ll(Forward) Now 
* KM416C157ATR 256Kx16 60{10/80 CMOS Fast Page(2WE) 40 Pin TSOP-ll(Reverse) Now 
• KM416C157AW 256Kx16 60{10/80 CMOS Fast Page(2WE) 40 Pin SOJ Now 
* KM416C157ALZ 256Kx16 60{10180 CMOS Fast Page(2WE) 40 Pin ZIP Now 
* KM416C157ALT 256Kx16 60{10/80 CMOS Fast Page(2WE) 40 Pin TSOP-ll(Forward) Now 
* KM416C157ALTR 256Kx16 60{10/80 CMOS Fast Page(2WE) 40 Pin TSOP-ll(Reverse) Now 
* KM416C157ALI.J 256Kx16 60{10/80 CMOS Fast Page(2WE) 40 Pin SOJ Now 
* KM416C157ALLZ 256Kx16 60{10/80 CMOS Fast Page(2WE) 40 Pin ZIP Now 
* KM416C157ALLT 256Kx16 60{10/80 CMOS Fast Page(2WE) 40 Pin TSOP-ll(Forward) Now 
* KM416C157ALLTR 256Kx16 60{10/80 CMOS Fast Page(2WE) 40 Pin TSOP-ll(Reverse) Now 

16M KM41C16000J 16Mx1 60{10/80 CMOS Fast Page 24PinSOJ Now 
KM41C16000T 16Mx1 60{10/80 CMOS Fast Page 24 Pin TSOP-ll(Forward) Now 
KM41C16000TR 16Mx1 60{10/80 CMOS Fast Page 24 Pin TSOP-ll(Reverse) Now 
KM41C16000LJ 16Mx1 60{10/80 CMOS Fast Page 24PinSOJ Now 
KM41C16000LT 16Mx1 60{10/80 CMOS Fast Page 24 Pin TSOP-ll(Forward) Now 
KM41C16000LTR 16Mx1 60{10/80 CMOS Fast Page 24 Pin TSOP-ll(Reverse) Now 
KM41C16100J 16Mx1 60{10180 CMOS Fast Page 24 PinSOJ Now 
KM41C16100T 16Mx1 60{10180 CMOS Fast Page 24 Pin TSOP-ll(Forward) Now 
KM41C16100TR 16Mx1 60{10/80 CMOS Fast Page 24 Pin TSOP-ll(Reverse) Now 
KM41C16100LJ 16Mx1 60{10/80 CMOS Fast Page 24PinSOJ Now 
KM41C16100LT 16Mx1 60{10/80 CMOS Fast Page 24 Pin TSOP-ll(Forward) Now 
KM41C16100LTR 16Mx1 60{10/80 CMOS Fast Page 24 Pin TSOP-ll(Reverse) Now 
KM41C16001J 16Mx1 60{10/80 CMOS Nibble 24PinSOJ Now 
KM41C16001T 16Mx1 60{10/80 CMOS Nibble 24 Pin TSOP-ll(Forward) Now 
KM41C16001TR 16Mx1 60{10/80 CMOS Nibble 24 Pin TSOP-ll(Reverse) Now 
KM41C16101J 16Mx1 60{10/80 CMOS Nibble 24Pin SOJ Now 
KM41C16101T 16Mx1 60{10/80 CMOS Nibble 24 Pin TSOP-ll(Forward) Now 
KM41C16101TR 16Mx1 60{10/80 CMOS Nibble 24 Pin TSOP-ll(Reverse) Now 
KM41C16002J 16Mx1 60{10/80 CMOS S1alic Column 24Pin SOJ Now 
KM41C16002T 16Mx1 60{10/80 CMOS Static Column 24 Pin TSOP-11 (Forward) Now 
KM41 C16002TR 16Mx1 60{10/80 CMOS Static Column 24 Pin TSOP-ll(Reverse) Now 
KM41C16102J 16Mx1 60{10180 CMOS S1alic Column 24 Pin SOJ Now 
KM41C16102T 16Mx1 60{10180 CMOS Static Column 24 Pin TSOP-ll(Forward) Now 
KM41C16102TR 16Mx1 60{10180 CMOS S1alic Column 24 Pin TSOP-ll(Reverse) Now 
KM44C4000J 4MX4 60{10180 CMOS Fast Page 24PinSOJ Now 
KM44C4000T 4Mx4 60{10180 CMOS Fast Page 24 Pin TSOP-ll(Forward) Now 
KM44C4000TR 4Mx4 60{10180 CMOS Fast Page 24 Pin TSOP-ll(Reverse) Now 
KM44C4000LJ 4Mx4 60{10180 CMOS Fast Page 24 Pin SOJ Now 
KM44C4000LT 4Mx4 60{10/80 CMOS Fast Page 24 Pin TSOP-ll(Forward) Now 
KM44C4000LTR 4Mx4 60{10180 CMOS Fast Page 24 Pin TSOP-ll(Reverse) Now 
KM44C4100J 4Mx4 60{10180 CMOS Fast Page 24PinSOJ Now 
KM44C4100T 4Mx4 60{10180 CMOS Fast Page 24 Pin TSOP-ll(Forward) Now 
KM44C4100TR 4MX4 60{10180 CMOS Fast Page 24 Pin TSOP-ll(Reverse) Now 
KM44C41 OOLJ 4Mx4 60{10180 CMOS Fast Page 24PinSOJ Now 
KM44C4100LT 4Mx4 60{10180 CMOS Fast Page 24 Pin TSOP-ll(Forward) Now 
KM44C4100LTR 4Mx4 60{10/80 CMOS Fast Page 24 Pin TSOP-ll(Reverse) Now 
KM44C4002J 4Mx4 60{10/80 CMOS S1alic Column 24 PinSOJ Now 
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Dynamic RAM (Continued) 

Capacity Part Number Organization Speed(ns) Technology Features Packages Remark 

KM44C4002T 4Mx4 60/70/80 CMOS Static Column 24 Pin TSOP-ll(Forward) Now 
KM44C4002TR 4Mx4 60/70/80 CMOS Static Column 24 Pin TSOP-ll(Reverse) Now 
KM44C4102J 4Mx4 60/70/80 CMOS Static Column 24 Pin SOJ Now 
KM44C4102T 4Mx4 60/70/80 CMOS Static Column 24 Pin TSOP-ll(Forward) Now 
KM44C4102TR 4Mx4 60(70/80 CMOS Static Column 24 Pin TSOP-ll(Reverse) Now 
KM44C4010J 4Mx4 60/70/80 CMOS Static Column 24 Pin SOJ Now 
KM44C4010T 4Mx4 60/70/80 CMOS Fast Page With WPB 24 Pin TSOP-ll(Forward) Now 
KM44C4010TR 4Mx4 60/70/80 CMOS Fast Page with WPB 24 Pin TSOP-ll(Reverse) Now a 
KM44C4110J 4Mx4 60/70/80 CMOS Fast Page wnh WPB 24 Pin SOJ Now 
KM44C4110T 4MX4 60/70/80 CMOS Fast Page with WPB 24 Pin TSOP-ll(Forward) Now 
KM44C4110TR 4Mx4 60/70/80 CMOS Fast Page with WPB 24 Pin TSOP-ll(Reverse) Now 
KM44C4012J 4Mx4 60/70/80 CMOS Static Column with WPB 24 Pin SOJ Now 
KM44C4012T 4Mx4 60/70/80 CMOS Static Column with WPB 24 Pin TSOP-ll(Forward) Now 
KM44C4012TR 4Mx4 60/70/80 CMOS Static Column with WPB 24 Pin TSOP-ll(Reverse) Now 
KM44C4112J 4Mx4 60/70/80 CMOS Static Column with WPB 24 Pin SOJ Now 
KM44C4112T 4Mx4 60/70/80 CMOS Static Column wrth WPB 24 Pin TSOP-ll(Forward) Now 
KM44C4112TR 4Mx4 60/70/80 CMOS Static Column with WPB 24 Pin TSOP-ll(Reverse) Now 

16M B/W * KM48C2000J 2Mx8 60/70/80 CMOS Fast Page 28 Pin SOJ Now 
* KM48C2000LJ 2Mx8 60/70/80 CMOS Fast Page 28 Pin SOJ Now 
* KM48C2000LLJ 2Mx8 60/70/80 CMOS Fast Page 28 Pin SOJ Now 
* KM48C21 OOJ 2Mx8 60/70/80 CMOS Fast Page 28 Pin SOJ Now 
* KM48C21 OOLJ 2Mx8 60/70/80 CMOS Fast Page 28 Pin SOJ Now 
* KM48C2100LLJ 2Mx8 60/70/80 CMOS Fast Page 28 Pin SOJ Now 
* KM416C1000J 1Mx16 70/80 CMOS Fast Page 42 Pin SOJ Now 
* KM416C1000LJ 1Mx16 70/80 CMOS Fast Page 42 Pin SOJ Now 
* KM416C1000LLJ 1Mx16 70/80 CMOS Fast Page 42 Pin SOJ Now 
* KM416C1200J 1Mx16 70/80 CMOS Fast Page 42 Pin SOJ Now 
* KM416C1200LJ 1Mx16 70/80 CMOS Fast Page 42 Pin SOJ Now 
* KM416C1200LLJ 1Mx16 70/80 CMOS Fast Page 42 Pin SOJ Now 
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2.2 Dynamic RAM Module 

Based 
Part Number Component Organization Speed(ns) Features Packages 

PCB 
height(ln) Remark 

1M DRAM KMM58256CN 256Kx8 60/70/80 Fast Page S, 30 Pin SIMM 650 Now 
Base KMM59256CN 256Kx9 70/80 Fast Page S, 30 Pin SIMM 650 Now 

KMM532256CV/CVG 256Kx32 60/70/80 Fast Page S, 72 Pin SIMM 1000 Now 
KMM536256C/CG 256Kx36 70/80 Fast Page S, 72 Pin SIMM 1000 Now 
KMM32512CV/CVG 512Kx32 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
KMM536512C/CG 512Kx36 70/80 Fast Page D, 72 Pin SIMM 1000 Now 
KMM536512CH 512Kx36 60/70/80 Fast Page S, 72 Pin SIMM 1000 Now 
KMM540512C/CG' 512Kx40 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
KMM540512CM 512Kx40 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
KMM581000C 1Mx8 60/70/80 Fast Page S, 30 Pin SIMM 805 Now 
KMM591000C 1Mx9 60/70/80 Fast Page S, 30 Pin SIMM 805 Now 

4MDRAM KMM581000BN 1Mx8 60/70/80 Fast Page S, 30 Pin SIMM 650 Now 
Base KMM581020BN 1Mx8 60/70/80 Fast Page S, 30 Pin SIMM 650 Now 

KMM591000BN 1Mx9 60/70/80 Fast Page S, 30 Pin SIMM 650 Now 
KMM591020BN 1Mx9 60/70/80 Fast Page S, 30 Pin SIMM 650 Now 
KMM5321 OOOBV/BVG 1Mx32 60/70/80 Fast Page S, 72 Pin SIMM 855 Now 
KMM5361 OOOB/BG 1Mx36 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
KMM5361000BV/BVG 1Mx36 60/70/80 Fast Page S, 72 Pin SIMM 1250 Now 
KMM5361 OOOBH 1Mx36 60/70/80 Fast Page S, 72 Pin SIMM 1000 Now 
KMM5361 OOOB2/B2G 1Mx36 60/70/80 Fast Page S, 72 Pin SIMM 1000 Now 
KMM531003B/BG 1Mx36 60/70/80 Fast Page S, 72 Pin SIMM 1000 Now 
KMM5401000B/BG 1Mx40 60/70/80 Fast Page S, 72 Pin SIMM 1000 Now 
KMM5401000BM 1Mx40 60/70/80 Fast Page S, 72 Pin SIMM 1000 Now 
KMM5322000BV/BVG 2Mx32 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
KMM5362000B/BG 2Mx36 60/70/80 Fast Page D, 72 Pin SIMM 1250 Now 
KMM5362000BH 2Mx36 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
KMM5362000B2/B2G 2Mx36 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
KMM5362003B/BG 2Mx36 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
KMM5402000B/BG 2Mx40 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
KMM5402000BM 2Mx40 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
KMM584000B 4Mx8 60/70/80 Fast Page S, 72 Pin SIMM 805 Now 
KMM584020B 4Mx8 60/70/80 Fast Page S, 72 Pin SIMM 805 Now 
KMM594000B 4Mx9 60/70/80 Fast Page S, 72 Pin SIMM 805 Now 
KMM594020B 4Mx9 60/70/80 Fast Page S, 72 Pin SIMM 805 Now 
KMM5364000B/BG 4Mx36 60/70/80 Fast Page S, 72 Pin SIMM 1290 Now 

4M B/W KMM532256W/WG 256Kx32 60/70/80 Fast Page S, 72 Pin SIMM 1000 Now 
Wide KMM536256W/WG 256Kx36 60/70/80 Fast Page S, 72 Pin SIMM 1000 Now 
DRAM KMM532512W/WG 512Kx32 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
Base KMM536512W/WG 512Kx36 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 

16M DRAM KMM584100N 4Mx8 60/70/80 Fast Page S, 30 Pin SIMM 650 Now 
Base KMM594100N 4Mx9 60/70/80 Fast Page S, 30 Pin SIMM 650 Now 

KMM5324000VNGNP 4Mx32 60/70/80 Fast Page S, 72 Pin SIMM 1000 Now 
KMM53241 OOVNGNP 4Mx32 60/70/80 Fast Page S, 72 Pin SIMM 1000 Now 
KMM5364100/G 4Mx36 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
KMM5364000H 4Mx36 60/70/80 Fast Page S, 72 Pin SIMM 1250 Now 
KMM5364100H 4Mx36 60/70/80 Fast Page S, 72 Pin SIMM 1250 Now 
KMM5404000/G 4Mx40 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
KMM5404100/G 4Mx40 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
KMM5328000VNGNP 8Mx40 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
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2.2 Dynamic RAM Module (Continued) 

Based 
Component Part Number 

16MDRAM KMM53281 OOVNGNP 
Base KMM5368100G 

KMM5368000H/HG 
KMM53681 OOH/HG 
KMM5816000T 
KMM5816100T 
KMM5916000T 
KMM5916100T 

2.3 Static RAM 
*Low Power SRAM 

Organization 

8Mx32 
8Mx36 
8Mx36 
8Mx36 
16Mx8 
16Mx8 
16Mx9 
16Mx9 

PCB 
Speed(ns) Features Packages helght(ln) 

60/70/80 Fast Page 0, 72 Pin SIMM 1000 
60/70/80 Fast Page 0, 72 Pin SIMM 1375 
60/70/80 Fast Page D, 72 Pin SIMM 1250 
60/70/80 Fast Page 0, 72 Pin SIMM 1250 
60/70/80 Fast Page 0, 30 Pin SIMM 900 
60/70180 Fast Page 0. 30 Pin SIMM 900 
60/70/80 Fast Page 0, 30 Pin SIMM 900 
60/70/80 Fast Page 0, 30 Pin SIMM 900 

Power Dissition 
Den. Part Name Org. Speed(ns) Technology Active Standby Package 

Max(mA) Max(µ A) 

64K KM6264BLJBL -L 8Kx8 70/100/120 CMOS 55 100/50 OIP/SOIP/SOP 

256K KM62256BLJBL·L 32Kx8 70/85/100/120 CMOS 70 100/20 DIP/SOIP/SOP/TSOP 
KM62256BLI 32Kx8 70/100 CMOS 70 50 DIP/SOP 
KM62256BL·V 32Kx8 120/240 CMOS 15 20 OIP/SOIP/SOP/TSOP 

tt KM62256CLJCL-L 32Kx8 55/70/80/100 CMOS DIP/SDIP/SOP/TSOP 

512K * KM68512lJL·L 64Kx8 55/70/85/100 CMOS 70 100/20 DIP/SOP/TSOP 

1M KM681000LJL-L 128Kx8 70/85/100/120 CMOS 70 100/20 DIP/SOP/TSOP 
KM681000ALJAL-L 128Kx8 70/85/100/120 CMOS 70 100/20 DIP/SOP/TSOP 
KM681000ALl/ALl-L 128Kx8 70/100 CMOS 70 100/50 DIP/SOP 
KM681 OOOAL-V 128Kx8 120/240 CMOS 15 20 DIP/SOP/TSOP 

t KM681 OOOBLJBL·L 128Kx8 55/70/85/100 CMOS 70 100/20 DIP/SOP/TSOP 
t KM68V1000BLJBL·L 128Kx8 70/85/100/120 CMOS 40 50/10 DIP/SOP/TSOP 

4M * KM684000LJL-L 512Kx8 55/70/85/100 CMOS 70 100/20 DIP/SOP/TSOP 
t KM68V4000lJL·L 512Kx8 70/85/100/120 CMOS 40 50/10 DIP/SOP/TSOP 

* : New Product t : Preliminary Product tt : Under Development 

*Pseudo SRAM 

Power Dissltlon 
Den. Part Name Org. Speed(ns) Technology Active Standby Package 

Max(mA) Max(mA) 

1M KM658128/L/L ·L/LD/LD-L 128Kx8 80/100/120 CMOS 70 1/0.2/0.1 DIP/SOP 

• : New Product t : Preliminary Product tt : Under Development 
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*High Speed & Ultra High Speed SAAM 

Power Dissiption 
Den. Part Name Org. Speed(ns) Technology Active Standby Package Remark 

Max(rnA) Max(rnA) 

64K KM6465B/BL 16Kx4 15/20/25 CMOS 140 1/0.1 22SDIP Now 
KM6466B/BL 16Kx4 15/20/25 CMOS 140 1/0.1 24SDIP/SOJ Now 
KM6865B/BL 8Kx8 15/20/25 CMOS 140 1/0.1 28SDIP/SOJ Now 

256K KM64258B 64Kx4 15/20/25 CMOS 140 2 28SDIP/SOJ Now 
tt KM64258C 64Kx4 15/20/25 CMOS 150 2 28SOJ 4Q,'93 
tt KM64V258C 64Kx4 15/20/25 CMOS 100 0.1 28SOJ 1Q,'94 
t KM64B258A 64Kx4 8/10/12 Bi CMOS 185 20 28SOJ 3Q,'93 
t KM64B261A 64Kx4 6/718 BiCMOS 170 20 28SOJ 4Q,'93 

KM64259B 64Kx4 15/20/25 CMOS 140 2 28SDIP/SOJ Now 
KM68260B 64Kx4 15/20/25 CMOS 140 2 28SDIP/SOJ Now 
KM68257B 32Kx8 15/20/25 CMOS 150 2 28SDIP/SOJ Now 
KM68257BL 32Kx8 15/20/25 CMOS 150 0.1 28SDIP/SOJ Now 

t KM68257C 32Kx8 15/20/25 CMOS 165 2 28SOJ 4Q,'93 
tt KM68V257C 32Kx8 15/20/25 CMOS 100 0.1 28SOJ 1Q,'94 
t KM68B257A 32Kx8 8/10/12 BiCMOS 185 20 28SOJ 3Q,'93 
t KM68B261A 32Kx8 6/718 BiCMOS 170 20 32SOJ 4Q,'93 

KM68V257 32Kx8 20/25/30 CMOS 90 0.1 28SDIP/SOJ 3Q,'93 
KM69B257A 32Kx9 8/10/12 BiCMOS 185 20 32SOJ 3Q,'93 

512K * KM616513 32Kx16 15/17 /20/25 CMOS 200 1 40SOJ NOW 
* KM616V513 32Kx16 17/20/25 CMOS 120 0.1 40SOJ NOW 

1M KM611001 1Mx1 20/25/35 CMOS 130 2 28SDIP/SOJ NOW 
KM641001 256Kx4 17 /20/25/35 CMOS 150 2 28 SDIP/SOJ NOW 

t KM641003 256Kx4 15/17/20 CMOS 170 2 32SOJ 3Q,'93 
* KM64B1002 256Kx4 8/10/12/15 Bi CMOS 155 10 28SOJ NOW 
* KM64B1003 256Kx4 8/10/12/15 Bi CMOS 155 10 32SOJ NOW 

KM641005 256KX4 20/25/35 CMOS 150 2 32SDIP/SOJ NOW 
KM681001 128KX8 20/25/35 CMOS 170 2 32SDIP/SOJ NOW 

t KM681002 128Kx8 15/17/20 CMOS 170 2 32SOJ 3Q,'93 
* KM68B1002 128Kx8 8/10/12/15 Bi CMOS 165 10 32SOJ NOW 
t KM6161002 64Kx16 15/17/20 CMOS 230 2 44SOJ 3Q,'93 

4M t KM644002 1Mx4 15/20/25 CMOS 170 3 32SOJ 4Q,'93 
t KM684002 512Kx8 15/20/25 CMOS 180 3 36SOJ 1Q,'94 
t KM6164002 256Kx16 20/25/35 CMOS 240 3 44SOJ 1Q,'94 

* : New Product t : Preliminary Product tt : Under Development 
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Specialty SAAM 

Power Dissition 
Den. Part Name Org. Speed(ns) Technology Active Standby Package Remark 

Max(mA) Max(mA) 

288K * KM79C86 32Kx9 14/19/24 CMOS 190 50 44 PLCC NOW 

* : New Product t : Preliminary Product tt : Under Development 

II Synchronous SAAM 

Power Dissition 
Den. Part Name Org. Speed(ns) Technology Active Standby Package Remark 

Max(mA) Max(mA) 

1M * KM741006 256Kx4 10/12.5/15 CMOS 190 40 36SOJ NOW 

t KM791001 128Kx9 12.5/15/20 CMOS 200 40 32SOJ 4Q '93 

* : New Product t : Preliminary Product tt : Under Development 

2.4 Video RAM 

Capacity Part Number Orgnization Speed(ns) Technology Features Package Remark 

256K KM424C64 64Kx4 100/120 CMOS M/F 24Pin DIP/ZIP NOW 
--· 

512K KM428C64 64Kx8 70/80/100 CMOS M/F 40PIN SOJ NOW 

1M KM424C256A 256Kx4 60/70/80 CMOS M/F 28Pin ZIP/SOJ NOW 
KM424C257 256Kx4 60/70/80 CMOS E/F 28Pin ZIP/SOJ NOW 
KM428C128 128Kx8 60/70/80 CMOS E/F 40Pin SOJ{TSOP- I NOW 

2M KM428C256 256Kx 8 60/70/80 CMOS E/F 40Pin SOJ{TSOP- I NOW 
KM428V256 256Kx8 70/80 CMOS E/F(3.3V) 40Pin SOJ!TSOP- I NOW 
KM428C257 256Kx 8 60/70/80 CMOS F/F 40Pin SOJ!TSOP- I NOW 
KM428C258 256Kx8 60/70/80 CMOS F/F 40Pin SOJ{TSOP- Il NOW 

4M t KM4216C256 256Kx 16 60/70/80 CMOS F/F 64Pin SSOP!TSOP- Il 20 '94 

* : New Product t : Under Development 
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2.5EEPROM 

Density Part Number Org. Speed(ns) Tech. Features Packages Remark 

256K bit KM93C06/G/GD/I 16x16 1MHz CMOS Ext-timed BDIP/BSOP Now 
KM93C07 /G/GD/I 16x16 1MHz CMOS Seff-timed BDIP/BSOP Now 

1Kbtt KM93C46/G/GD/I 64x16 1MHz CMOS Sett-timed BDIP/BSOP Now 
KM93C46VNGNGD/I 64x16 250KHz CMOS 3.0V-Operation BDIP/BSOP Now 
KM28i01 128X8 4.9145MHz CMOS Intelligent feature BCOP 40,93 

2Kbit KM93C56/G/GD/1 128X16 1MHz CMOS Auto Erase, Self-timed BDIP/BSOP Now 
KM93CS56/G/GD/I 128X16 1MHz CMOS Data Protect BDIP/BSOP Now 
KM93C57/G/GD/I 128x 16/256x8 1MHz CMOS Select Organization BDIP/BSOP Now 
KM93C56VNGNGD/I 128x16 1MHz CMOS 3.0V Operation BDIP/BSOP 40,93 
KM93C57VNGNGD/I 128X16/256X8 1MHz CMOS 3.0V Operation BDIP/BSOP 40,93 

4Kblt KM93C66/G/GD/I 256x 16 1MHz CMOS Auto Erase, Sett-timed BDIP/BSOP Now 
KM93CS66/G/GD/I 256x 16 1MHz CMOS Data Protect BDIP/BSOP Now 
KM93C67/G/GD/I 256X16/512X8 1MHz CMOS Select Organization BDIP/BSOP Now 
KM93C66VNGNGD/I 256x 16 1MHz CMOS 3.0V Operation BDIP/BSOP 40,93 
KM93C67VNGNGD/I 256X16/512X8 1MHz CMOS 3.0V Operation BDIP/BSOP 40,93 

16Kbit KM28C16/J 2Kx8 150/200/250 CMOS 326 Page Mode, D-P 24DIP/32PLCC Now 
KM28C161/JI 2Kx8 150/200/250 CMOS Industrial 24DIP/32PLCC Now 
KM28C17/J 2Kx8 150/200/250 CMOS 326 Page Mode, D·P, R/B 28DIP/32PLCC Now 
KM28C171/JI 2Kx8 150/200/250 CMOS Industrial 28DIP/32PLCC Now 

64Kblt KM28C64A/AJ 8Kx8 120/150/200 CMOS 646 Page Mode, 0-P, T-B 28DIP/32PLCC Now 
KM28C64Al/AJI 8Kx8 120/150/200 CMOS Industrial 28DIP/32PLCC Now 
KM28C65A/AJ 8Kx8 120/150/200 CMOS 646 Page Mode, D-P, T-6 R-B 28DIP/32PLCC Now 
KM28C65Al/AJI 8Kx8 120/150/200 CMOS Industrial 28DIP/32PLCC Now 

KM28C64B/BJ SKxB 90/120/150 CMOS 646 Page Mode, D·P, T-6 28DIP/32PLCC 30.93 
KM28C64Bll/BJI 8Kx8 90/120/150 CMOS Industrial 28DIP/32PLCC 30.93 
KM28C656/6J 8Kx8 90/120/150 CMOS 646 Page Mode, D-P, T-6, R-B 28DIP/32PLCC 30.93 
KM28C65Bl/BJI 8Kx8 90/120/150 CMOS Industrial 28DIP/32PLCC 30.93 

256Kbit KM28C256/J 32Kx8 150/200/250 CMOS 646 Page Mode, D·P, T-6 28DIP/32PLCC Now 
KM28C2561/JI 32Kx8 150/200/250 CMOS Industrial 28DIP/32PLCC Now 
KM28C256A/AJ 32Kx8 90/120/150 CMOS 646 Page Mode, 0-P, T·B 28DIP/32PLCC 40,93 
KM28C256Al/AJI 32Kx8 90/120/150 CMOS Industrial 28DIP/32PLCC 40,93 

1M bit KM29C010/J/T 128Kx8 100/120/150 CMOS 1286 Page Mode, D-P, T-6 32DIP/32PLCC Now 

BM bit KM29NBOOOJ/T /TR 1Mx8 IR=5µs CMOS 2566 Page Mode 28(24)SOJ 20.93 
tRC= 100ns 4K Block Erase 44(40)TSOP 

16Mbit KM29N16000J/T/TR 2Mx8 tR = 5 µs CMOS 2568 Page Mode 28(24)SOJ 30.93 
tRc =sons Chip Erase 44(40)TSOP 

* D-P : Data-Polling, R/B : Ready/Busy, T-B : Toggle Bit 
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2.6MASKROM 

Capacity Part Number Orgnlzation Speed(ns) Tech. Features Package Remark 

256K KM23C256(G) 32Kx8 120/150/200 CMOS Programmable CE & OE 28DIP(32SOP) Now 

512K KM23C512(G) 64Kx8 120/150/200 CMOS Programmable CE & OE 28DIP(32SOP) Now 

1M KC23C1000 128Kx8 120/150/200 CMOS Programmable CE 28DIP Now 
KM23C1001 128Kx8 120/150/200 CMOS Programmable OE 28DIP Now 
KM23C101 O(G) 128Kx8 120/150/200 CMOS Programmable CE & OE 32DIP(32SOP) Now 
KM23C1010J 128Kx8 120/150/200 CMOS Programmable CE & OE 32PLCC Now II 
KM23C1011(G) 128Kx8 120/150/200 CMOS Programmable OE 32DIP(32SOP) Now 

2M KM23C2000(G) 256Kx8 150/200/250 CMOS Programmable OE 32DIP(32SOP) Now 
* KM23C2000A(G) 256Kx8 100/120/150 CMOS Programmable CE & OE 32DIP(32SOP) Now 

KM23C2001 (G) 256Kx8 150/200/250 CMOS Programmable OE 32DIP(32SOP) Now 
* KM23C2001A(G) 256Kx8 100/120/150 CMOS Programmable OE 32DIP(32SOP) Now 

KM23C2100 256Kx8 150/200/250 CMOS Programmable CE & OE 40DIP Now 
128Kx 16 Word/Byte Mode 

* KM23C21 OOA 256Kx8 100/120/150 CMOS Programmable CE & OE 40DIP Now 
128Kx 16 Word/Byte Mode 

4M KM23C4000B(G) 512Kx8 120/150/200 CMOS Programmable CE & OE 32DIP(32SOP) Now 
KM23C4000H(G) 512Kx8 100/120/150 CMOS Programmable CE & OE 32DIP(32SOP) Now 

* KM23V4000B(G) 512Kx8 150/200/250 CMOS Programmable CE & OE,3.0V/3.3V 32DIP(32SOP) '93.30 
KM23C4001B(G) 512Kx8 120/150/200 CMOS Programmable OE 32DIP(32SOP) Now 
KM23C4001 H(G) 512Kx8 100/120/150 CMOS Programmable OE 32DIP(32SOP) Now 

* KM23V4001 B(G) 512Kx8 150/200/250 CMOS Programmable OE,3.0V/3.3V 32DIP(32SOP) '93.30 
KM23C41 OOB(G/FP) 512Kx8/ 120/150/200 CMOS Programmable CE & OE 40DIP(40SOP/ Now 

256Kx16 Word/Byte Mode 440FP) 
KM23C4100H(FP) 512Kx8/ 100/120/150 CMOS Programmable CE & OE 40DIP(440FP) Now 

256Kx16 Word/Byte Mode 
* KM23V4100B(FP) 512Kx8/ 150/200/250 CMOS Programmable CE & OE 40DIP(440FP) '93.30 

256Kx16 Word/Byte Mode,3.0V/3.3V 
KM23C4200B(J) 512Kx8/ 120/150/200 CMOS Programmable CE & OE 40DIP(44PLCC) Now 

256Kx16 Word/Byte Mode 

SM KM23C8000A(G) 1Kx8 150/200/250 CMOS Programmable CE & OE 32DIP(32SOP) Now 
* KM23C8000B(G) 1Kx8 100/120/150 CMOS Programmable CE & OE 32DIP(32SOP) Now 
* KM23C8005B(G) 1Kx8 100/120/150 CMOS Programmable CE & OE 32DIP(32SOP) Now 

(tPA>50) Page Mode 
t KM23V8000B(G) 1Kx8 150/200/250 CMOS Programmable CE & OE 32DIP(32SOP) '93.30 

KM23C8001 A(G) 1Kx8 150/200/250 CMOS Programmable OE 32DIP(32SOP) Now 
KM23C8001 B(G) 1Kx8 100/120/150 CMOS Programmable OE 32DIP(32SOP) Now 

t KM23V8001 B(G) 1Kx8 150/200/250 CMOS Programmable OE, 3.0V/3.3V 32DIP(32SOP) '93.30 
KM23C81 OOA(G) 1Mx8/ 150/200/250 CMOS Programmable CE & OE 42DIP(44SOP) Now 

512Kx16 Word/Byte Mode 
* KM23C8100B(G) 1Mx8/ 100/120/150 CMOS Programmable CE & OE 42DIP(44SOP) Now 

512Kx 16 Word/Byte Mode, Page Mode 
* KM23C8105B(G) 1Mx8/ 100/120/150 CMOS Programmable CE & OE 42DIP(44SOP) Now 

512Kx16 (tPA>50) Word/Byte Mode 
t KM23V81 OOB(G) 1MX8/ 150/200/250 CMOS Programmable CE & OE 42DIP(44SOP) '93.30 

512Kx16 Word/Byte Mode, 3.0V/3.3V 

16M * KM23C161 OOA 2Mx8 120/150/200 CMOS Programmable CE & OE 36DIP NOW 

* : New Product t : Under Development 

t1'fof jlhiiP 
ELEmONICS 

43 



MEMORY I.Cs FUNCTION GUIDE 

2.6 MASK ROM (Continued) 

Capacity Part Number Orgnization Speed(ns) Tech. Features Package Remark 

t KM23V16100A 2Mx8 200/250/300 CMOS Programmable CE & OE,3.0V/3.3V 36DIP '93.40 
* KM23C16101A 2Mx8 120/150/200 CMOS Programmable OE 36DIP NOW 

t KM23V16101A 2Mx8 200/250/300 CMOS Programmable OE, 3.0V/3.3V 36DIP '93.40 
KM23C16000(G) 2Mx8/ 150/200/250 CMOS Programmable CE & OE 42DIP(44SOP) NOW 

1Mx16 Word/Byte Mode 
* KM23C16000A(G) 2Mx8/ 120/150/200 CMOS Programmable CE & OE 42DIP(44SOP) NOW 

1Mx16 Word/Byte Mode 
* KM23C16005A(G) 2Mx8/ 120/150/200 CMOS Programmable CE & OE 42DIP(44SOP) NOW 

1Mx16 (IPA>50) Word/Byte Mode, Page Mode 

t KM23V16000A(G) 2Mx8/ 200/250/300 CMOS Programmable CE & OE 42DIP(44SOP) '93.40 
1Mx16 Word/Byte Mode, 3.0V/3.3V 

32M * KM23C32000 2Mx16 150/200/250 CMOS Programmable CE & OE 42DIP NOW 
* KM23C32000G 4Mx8/ 150/200/250 CMOS Programmable CE & OE 44SOP NOW 

2Mx16 Word/Byte Mode 
* KM23C32005 2Mx16 150/200/250 CMOS Programmable CE & OE 42DIP NOW 

(IPA>70) Page Mode 
* KM23C32005G 4Mx8/ 150/200/250 CMOS Programmable CE & OE 44SOP NOW 

2Mx16 (IPA>70) Word/Byte Mode 

* : New Product t : Under Development 

t1'Mf111h> 
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MEMORYICs 

3. CROSS REFERENCE GUIDE 
3.1 DRAM 

Density Org. Mode Samsung Toshiba 

256K x1 F.Page KM41C256 TC51256 

Nibble KM41C257 TC51257 

S. Column KM41C258 TC51258 

:.:4 F.Page KM41C464 TC51464 

S. Column KM41C466 TC51466 

1M x1 F.Page KM41C1000 TC511000 

Nibble KM41C1001 TC511001 

S. Column KM41C1002 TC511002 

x4 F.Page KM44C256 TC514256 

S. Column KM44C258 TC514258 

4M x1 F.Page KM41C4000 TC514100 

Nibble KM41C4001 TC514101 

S. Column KM41C4002 TC514102 

x4 F.Page KM44C1000 TC514400 

S. Column KM44C1002 TC514402 

xs F.Page KM48C512 TC514800A 

x9 F.Page KM49C512 TC514900A 

x16 F.Page KM416C256 TC514170B 

x18 F.Page KM418C256 TC514280B 

16M x1 F.Page KM41C16000 TC5116100 

x4 F.Page KM44C4000 TC5116400 

xs F.Page KM48C2000 TC5116800 

x16 F.Page KM416C1000 TC5116160 

t11fof jll}I> 
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Hitachi Fujitsu NEC Oki 

HM51256 MB81256 µPD41256 MSM51C256 

- MB81257 - MSM41257 

HM51258 MB81258 - -

HM50464 MB81464 µPD41464 MSM41464 

- MB81466 - -

HM511000 MB81C1000 µP0421000 MSM511000 

HM511001 MB81C1001 µ P0421001 MSM511001 

HM511002 MB81C1002 µP0421002 MSM511002 

HM514256 MB81C4256 µP0424256 MSM514256 

HM514258 MB81C4258 µP0424258 MSM514258 

HM514100 MB814100 µPD424100 MSM514100 

HM514101 MB814101 µPD424101 MSM514101 

HM514102 MB814102 µPD424102 MSM514102 

HM514400 MB814400 µPD424400 MSM514400 

HM514402 MB814402 µPD424402 MSM514402 

HM514800 MB814800A µPD424800 -

HM514900 - µPD424900 -

HM514170 MB814170A µPD424170 -

HM514280 - µPD424280 -

HM5116100 MB8116100 µPD4216100 -

HM5116400 MB8116400 µPD4216400 -

HM5116800 MB8116800 µ PD4216800 -

HM6116160 MB8116160 µ PD4216160 -
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MEMORYICs CROSS REFERENCE GUIDE 

3.2 DYNAMIC RAM MODULE 

Density Orgnization Samsung Toshiba Hitachi NEC 

2Mbit 256Kx6'2CL KMM56256CN THM132500 HB56025606 -

2.3M bit 256Kx9(2Cl KMM59256CN THM92500 HB56025609 -

BM bit 1Mx8 KMM581000 THM81000 H1356A18 MC-421000A8 

9Mbit 1Mx9 KMM591000 THM91000 HB56A19 MC·421000A9 

BM bit 256Kx32 KMM532256 THM322500 HB56025632 -

9M bit 256Kx36 KMM536256 - - -

16M bit 512Kx32 KMM532512 THM325120 HB56051232 -

18M bit 512Kx32 KMM536512 - HB56051236 -

20M bit 512Kx40 KMM540512 - - -

BM bit 1Mx8(2CL KMM581000AN - HB56G18 -

9Mbit 1 M x!!(;JQL KMM591 OOOAN - HB56G19 -

32M bit 4Mx8 KMM584000 THM84000 HB56A48 MC-4241 OOA6 

36M bit 4Mx9 KMM594000 THM94000 HB56A49 MC-424100A9 

32M bit 1Mx32 KMM5321000 THM321000 HB56D132 -

36M bit 1Mx36 KMM5361000 THM5361020 HB56D236 MC-421000A36 

64M bit 2Mx32 KMM5322000 THM322020 HB56D232 -

72M bit 2Mx36 KMM5362000 THM362020 HB56D236 MC-422000A36 

40M bit 1Mx40 KMM5401000 THM401020 HB56A140 -

SOM bit 2Mx40 KMM5402000 THM402020 - -

t11fof jli}itP 
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MEMORYICs CROSS REFERENCE GUIDE 

3.3 Video RAM 

Density Feature Organization Samsung Micron Toshiba NEC Hitachi Ti 

256K Minimum 64Kx4 KM424C64 MT42C4064 µPD41264 HM53461(2) TMS4461 

µPD42264 

512K Minimum 64Kx8 KM428C64 

Minimum 256Kx4 KM424C256 TC524256 µPD42273 HM534251 TMS44C250 

KM424C256A TC524256A HM534251A SMJ44C250 

TC524256B a 
TC524257 

128Kx8 TC528126A HM538121 

1M TC528126B HM538121A 

Extended 256Kx4 KM424C257 TC524258A µPD42274 

TC524258B HM534253A 

128Kx8 KM428C128 TC52812BA 

TC528128B HM538123A 

Extended 256Kx8 KM428C256 MT42C8255 

2M 

Full 256Kx8 KM428C257 MT42C8256 TC528267 µPD482234 HM538253 

KM428C258 MT42C8254 µPD482235 

4M Full 256Kx32 KM4216C256 MT 42C256K16A 1 

t11fof jllhtP 
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MEMORYICs CROSS REFERENCE GUIDE 

3.4EEPROM 
* Serial 1/0 EEPROM 

Density Samsung N.S Exar Micro Chip SGSThomson Catalyat Rohm AsahlKasai 

256K KM93C06 NM9306 ST93C06 AK93C06 

KM93C07 NM9307 ER59256 

1K KM93C46 NM9346 XRM93C46A 93C46 ST93C46T CAT93C46A BR93C46 AK93C46 

KM93C46V NM93C46L 

2K KM93C56 NM93C56A XRM93C56A BR93C56A AK93C57 

KM93C57 93C56 ST93C56 CAT36C102 

KM93CS56 NM93CS56 ST93CS56 

KM93C56V NM93C56L BR93C56B 

KM93C57V 

4K KM93C66 NM93C66 XRM93C66B BR93C66A AK93C67 

KM93C67 93C66 CAT35C104 

KM93CS66 NM93CS66 ST93CS66 

KM93C66V NM93C66L BR93C66B 

KM93C67V CAT33T104 

* Parallel EEPROM 

Density Samsung Xicor Seeq Exel Abnel Hitachi Oki Catalyat 

16K KM28C16 X2816B 002816A XL2816A AT28C16 MSM28C16A CAT28C16A 

X2816C 005516A 

KM28C17 002817A XL2817A AT28C17 CAT28C17A 

005517A 

64K KM28C64A X2864A/B 0028C64 XL2864 AT28C64 HN58064 MSM28C64A CAT28C65A 

X28C64 XL28C64A 

KM28C65A 0028C65 XL2865 HN58C65/66 CAT28C65A 

002864 XL28C65A 

KM28C64B X2864A/B 0028C64 XL2864 AT28C64 HN58064 MSM28C64A CAT28C65A 

X28C64 XL28C64A 

KM28C65B 0028C65 XL2865 HN58C65/66 CAT28C65A 

002864 XL28C65A 

256K KM28C256 X28256 0028C256 AT28C256 HN28C256 MSM28C256 CAT28C256 

X28C256 

KM28C256A X28256 0028C256 AT28C256 HN28C256 MSM28C256 CAT28C256 

X28C256 

t11fof jli}il 
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M'EMORYICs CROSS REFERENCE GUIDE 

• Flash Memory 

Density Samsung Toshiba Seeq Exel Atmel Hitachi Oki Catalyst 

1M KM29C010 AT29C010 

BM KM29N8000 

16M KM29N16000 TC5816F 

II 

t11Mf 1101> 
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MEMORYICs CROSS REFERENCE GUIDE 
' . 

3.5 Static RAM 
• Low Power SAAM 

/ 

Density Org. Samsung Hitachi Sony Toshiba Mitsubishi NEC 

64K BKxB KM6264BlJBL·L HM6264A/Al,IAL·L CXK5864B·lJB.LL TC6565AlJAL·L M5M5165/L µ PD4364lJL·L 

2561< 32Kx8 KM62256BlJBL·L HM62256,AJAl,IAL·L CXK58257AIA·UA·LL TC55257BlJBL·L M5M5255BJB.lJB.LL µ PD43256BJBL 

512K 64Kx8 KM68512lJL·L - - - - -

1M 128Kx8 KM681!XXllJL·L HM628128/lJL·L CXK581(XX)/l. TC551001l/L·L 
-:·l.' 

M5M51008IL -
KM681COOAUAL·L HM628128A/Al,IAL·L CXK581001/L TC551001Al,IAL·L - µ PD431000A/A·UA·LL 

4M 512Kx8 KM684(XX)LJL·L HM628512M·L CXK584C00(1)·L - M5M5408ULL µ PIJ43400IJ/ULL 

• Pseudo SRAM 

Density Org. Samsung Hitachi Toshiba NEC Oki Motorola 

1M 128KX8 KM658128/UL·lJLD/LD·L HM658128A/Al,IAL·L TC518128NAUAL·L _JJ_PD428128A/Al,IAL-L MSM548128 MCM518128 

* High Speed SRAM 

Density Org. Samsung Hitachi Cypress Fujitsu Micron kit Motorola Toshiba Sony 

64K 16KX4 KM6465B HM6288/L CY7C164A MB81C74 MT5C6404 IDT7188 MCM6288 TC55416 CXK5465 

16KX4 KM6466B HM6289/L CY7C166A MB81C75 MT5C6405 IDT7189 MCM6290 TC55417 CXK5465 

(With OE) 

BKXB KM6865B - CY7C186A MBB1C78 MT5C6308 IDT7164 MCM6264 TC5588 CXK5863 

256K 64KX4 KM6425BB - CY7C196 - MT5C2565 IDT61298 MCM6200 TC55465 -

(WME) 

64KX4(Sep. l/O, KM64259B - CY7C191 MB81C86 - IDT71282 - - -

H·Z) 

64KX4(Sep. l/O, KM64260B - CY7C192 - - IDT71282 - - -

L·Z) 

32KXB KM68257B/L HM63832UH/L CY7C199 - MT5C2568 IDT71256 MCM6206 TC55328 CXK58258B 

1MX1 KM611001 HM61100Nl CY7C107 - MT5C1001 - - - -

256KX4 KM641001 HM624256A/L CY7C106 - MT5C1005 IDT1028 MCM6229W - -

1M 256KX4(Sep. KM641005 HM624257Nl CY7C101 - - - - - CXK541000 

1/0) 

128KX8 KM681001 - CY7C108 - MT5C1008 IDT71024 MCM6226W - CXK581020 

t1'!ti:f JlhltP 
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MEMORYICs CROSS REFERENCE GUIDE 

* BICMOS SRAM 

Density Organization Samsung Hitachi Cypress Toshiba Motorola ldt 

256K 64KX4(With OE) KM648258A HM6709A CY78195 TC55B465 MCM6709A IDT618298 

32KX8 KM688257A HM628325H CY7B199 TC55B328 MCM6706A IDT718256 

32KX9 KM698257A - - TC55B329 MCM6705A -

1M 256KX4(With OE) KM6481003 - - - MCM6728A -

128KX8 KM6881002 HM678127UH - TC55B8128 MCM6726A IDT718024 I 

t1"t'¥11'h*' ELECTRONICS 
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MEMORYICs CROSS REFERENCE GUIDE 

3.6MASKROM 

DTY Samlung NEC Hitachi 1illhlba Sharp Mitsubishi Fujitsu Sony 

2581( l<M23C256 HN623257P l..H23255 M5M23256P MB83256 CXK38256 
HN623258P I l.H53259 • : 

5121< KM23C512 TC53512C LH53514 MB83512 
lH53515 

1M KM23C1000 pPD23C100M HN62321P TC531000C LH231000B M5M23C100 MB831000 CXK381000P 
HN&2321BP LH531000A M5M231000 MB831124 

c HN62331P 
KM23C1001 p PD23C1010A HN62321EP TC531001 M5M231001 

HN62331EP 
KM23C1010 µ PD23C1001 E HN62321A LH231100B 

µ PD23C1000E HN62331A LH530800 
KM23C1010J µPD23C1001 
KM23C1011 µ PD23C100EA LH530900 

2M KM23C2IXlQ µPD23C2001 LH532300 MB832000 CXK382001 
LH532100B MB832001 

l\M23C200M µP023C2001 LH532300 MB832000 CXK382001 
LH532100B MB832001 

KM23C2001 LH532200B 
LH532400 

KM23C2001A LH532200B 
LH532400 

~l,lll µPD23C2000 HN62412P LH532000B 
/I PD23C2000A HN62422P LH532500 

KM23C2100A pPD23C2000 HN62412P LH532000B 
µ PD23C2000A HN62422P LH532500 

4M KM23C4000B µ PD23C4001 E HN62304B TC534000 LH534100B M5M23C401AP MB834000A CXK384001 
Ht12314B 
HN62324B 
HN62344B 

KM2\l()mM µ PD:l3C4001E HN62304B TC534000 LH534100B M5M23C401AP MB834000A CXK384001 
HN62314B 
HM62324B 
HN62344B 

KM231/4000B TC634000A 
KM23C4001B LH534300 MB834000AL 

LH5344400 
KM23C4001H LH534300 

LH534400 
KM23C4100B. µPD23C4000 HN62404P TC534200 LH534000B M5M23C400AP MB834100A 

µ PD23C4000A HN62414P LH534500 MB834200A 
HN62424P 
HN62444P 

KM23C4100H µPD2SC4000 HN62404P LH534000B MB834100AL 
µ PD23C4000A HN62414P LH534500 

HN62424P 
KM231/4100B HN62444P 
KM23C4200B 

t11Hf jliijtP 
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MEMORYICs CROSS REFERENCE GUIDE 

3.8 MASK ROM (Continued) 

! Dr\' T ........ NEC Hladli ....... Sharp MilUlilhi Fujillu Sonr 

:11 Kll'l.lClmli ,sPm!CIDllE ttlZDlll l.H538100 MSMZBl1P Mll83ml CSK3llml 
l.H53ml 

lW'lJCIDJIB fl Pm3CllOOIE flNllZllllll l.H538100 M5MZl801P Mll8mJO 
; l.H53lmJ 

Kll'ZlCmill 
i ICllZMIDll 
' • MllZ!ClmlA 

MllZ!ClmlB I 
lllrl.MllllB 
Klrl.DlllM JI PD'l.lClml INi24lllP TC538200 Llf538000 M5M23llllOP Mll83ll200 

• Klrl.Dllllll fl PDZlClllXIO INl240IP TC538200 Llf538000 M5M23lllOP 
Klrl.DIO!ill Mllll3l200L 

! Kll'lMflllll 

!. ICllZICl811JOA 
ICWl611n't 
ICllZICl8101A 

· llrl.M8!01A 
DIZICllDI pPDZIC11Dl HNllZ4016P TC5311121JO Llf5311KXJO M5M23160P MB831620P 

HNllMJ17P 
' llM'IJC111GOOi\ ,1Plrl'JC11KXJO HNll2-l016P TC5311121JO Llf5311Dl M5M2'J160P MB831620P 

' ICllZIClmiA HNll24017P M5M23168P 
i IGlll.fllalft .. IClmC32IDI lH5332lOO 

ma:mJ5 

e1Hffi1H> 
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MEMORY ICs 

4. ORDERING INFORMATION 
4.1 DRAM 

KM 4 X X XXXXX X X X 

DRAM 

ORGANIZATION 

• 1: X1 
• 4: X4 
• 8: XS 
• 9: X9 
•16: X16 
•18: X18 

PROCESS & POWER 

•C: CMOS, 5V 
•V: CMOS, 3.3V 

DENSITY 

•16000 (16M/4K, F.P) 
•16100 (16M/2K, F.P) 
• 4000 (4M, 16M/4K, F.P) 
• 4100 (16M/2K, F.P) 
• 4001 (4M, N.B) 
• 4002 (4M, S.C) 
• 2000 (16M/4K, F.P) 
• 2100 (16M/2K, F.P) 

T 

• 1000 (1M, 4M, 16M/4K, F.P) 
• 1200 (16M/1K, F.P) 
• 1001 (1M, 4M, N.B) 
• 1002 (1M, 4M, SC) 
• 1010 (4M, F.P/WPB) 
• 1012 (4M, S.C/WPB) 
• 512 (4M, F.P) 
• 256 (256K, 4M, F.P) 
• 257(256K, N.B) 
• 258 (256K, 1M, S.C) 
• 266 (1 M, F.P/WPB) 
• 268 (1M, S.C/WPB) 
• 464 (256K, F.P) 
• 466(256K,S.C) 
• 157(4M, 2WE) 

tJ'fofillhtP 
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FUNCTION GUIDE 

xx 
TsPEED 

•6 : 60ns 
•7 : 70ns 
•8 : 80ns 
•10: 100ns 

PACKAGE 

•P: DIP 
•J: SOJ 
•Z: ZIP 
•T: TSOP TI (TR: Reverse) 
•V: TSOP I (VR: Reverse) 

POWER LIMITS 

•BLANK: NORMAL 
•L : LOW POWER 
•SL : SUPER LOW POWER 
•LL : SELF REFRESH 

DIE REVISION 

•BLANK: NONE 
•A : FIRST REV. 
•B : SECOND REV. 
•C : THIRD REV. 
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MEMORY ICs FUNCTION GUIDE 

4.2 DRAM MODULE 

MODULE PART NUMBERING SYSTEM 

KM MW WW XXXX Y Y Y Y Y Y -ZZ 

TTT T T ~ T T TT T -1 MEMORY 

MODULE . 

PIN/EDGE CONNECTOR 

•5: DRAM SIMM (EDGE CONNECTOR) 
•4: DRAM SIP (PINS) 

ORGANIZATION 

•8 : XB bits wide 
•9 : X9 bits wide 
•18 : X18 bits wide 
•32 : X32 bits wide 

•33 : X33 bits wide 
•36 : X36 bits wide 
•40 : X40 bits wide 
•144: X144 bits wicfl 

DENSITY & MODE/FEATURE 

16000: 16M F. Page, 4K refresh 
16100: 16M F. Page, 2K refresh 
8000: BM F. Page, 4K refresh 
8100: BM F. Page, 2K refresh 
4000: 4M F. Page, 1K/4K refresh 
4001: 4M Nibble 
4002: .4M S. Column 
4020: 4M F. Page (Low Power) 
4040: 4M F. Page (S. Low Power) 
4100: 4M F. Page, 1 K/2K refresh 
1000: 1M F. Page 

1001: 1M Nibble 
1002: 1M S. Column 
1020: 1 M F. Page (Low Power) 
1040: 1 M F. Page (S. Low Power) 
512: 512K Page 
514: 512K S. Column 
532: 512K Page (Low Power) 
256: 256K Page 
258: 256K S. Column 
276: 256K Page (Low Power) 

t11Mfi11n> 
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•5 : sons 
•6 : 60ns 
•7 : 70ns 

•B : sons 
•10: 100ns 

LEAD FINISH/SPEC CUSTOMER 

-STD. MODULE 
•BLANK: SOLDER 
•G : GOLD 

-CUSTOMER 
•D: DEC •P: APPLE 
•H: HP •Q:COMPAQ 
•M: IBM •X: CAMBEX 

>< 32 & >< 33 ONLY PCB 

•V: x32 & x33 ONLY 

NUMBER OF COMPONENTS 

•BLANK: MORE THAN 7 CHIPS 
•N : LESS THAN 8 CHIPS 
•W : BYTE-WORD WIDE BASE 

PACKAGE (PCB) REVISION 

•BLANK: NONE 
•1 : FIRST REV. 
•2: SECOND REV. 

PACKAGE (COMPONENT) TYPE 

•BLANK: SOJ OR PLCC 
•*T : TSOP 

DIE (COMPONENT) REVISION 

•BLANK: NONE 
•A : FIRST REV. 
•B : SECOND REV. 
•C : THIRD REV. 
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MEMORY ICs 

4.3 VRAM 

KM 42 X X XXX 

VRAM 

ORGANIZATION 

• 4: X4 
• 8: X8 
• 16: X16 

PROCESS & POWER 

•C:CMOS, 5V 
• V: LOW Vee CMOS, 3.3V 

DENSITY 

• 64K 
• 128K 
• 256K 

T 

t1'!:i: f jjl htP 
ELECTRONICS 

FUNCTION GUIDE 

x x - xx 

T 

• P: DIP 
•J:SOJ 
• Z: ZIP 

SPEED 

• 6:60ns 
• 7:70ns 
• 8:80ns 
• 10: 100ns 

PACKAGE 

• T: TSOPII 
• TR: TSOP n Reverse 

DIE VERSION 

• A: SECOND-VER 
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MEMORY ICs FUNCTION GUIDE 

4.4 Static RAM 

KM XX X X X XX.XX X X X X- XX X X 

M_EMORY COM_PONENT J T TT T T TT TT T T T~_OPERA_TING Vee 

I I I I I I I . BLANK: 5.0V 

-~~~~~~~~~~~[ l~-+---+-~-+---1~~~~·-V-:W~id_e_v_o_lta_g_e~~ DEVICE TYPE . _ POWER LIMITS 

• 6: SRAM(Asyne.) • BLANK: High Power 
• 65: Pesudo SAAM • L: Low Power 
• 7 SRAM(ASSP) • L-L: Low Low Power 

ORGANIZATION 

• 1: x 1 bit 
• 4: x 4bits 
• 2 or 8: x 8bits 
• 9: x 9bits 
• 16: x 16bits 
• 18: x 18bits 

TECHNOLOGY 

• BLANK: CMOS 
• B: BiCMOS 

OPERATING Vee 

• BLANK: 5.0V 
• V: 3.0 or 3.3V 

DENSITY & OPTION 

• 64: 64K Slow 
• 65: 64K Fast 
• 66: 64K Fast(with OE) 
• 256: 256K Slow 
• 257: 256K Fast 
• 258: 256K Fast(with OE) 
• 259: 256K Fast (Sep.1/0, High-Z) 
• 260: 256K Fast (Sep.1/0, Low-Z) 
• 512: 512K Slow 
• 513: 512K Fast 
• 1000: 1 M Slow 
·1001:1MFast 
• 1002: 1 M Fast(Revolutionary) 
• 1003: 1 M Fast(Revolutionary, with OE) 
• 1005: 1 M Fast(Sep.1/0} 
• 1006: 1 M Fast(Syne.,Sep.1/0} 
• 4000: 4M Slow 
• 4002: 4M Fast(Revolutionary) 
• 8128: 128K x 8 Pseudo SAAM 

t11Mf 1110> 
ELECFRONICS 

SPEED 

Slow Fast 
• 4:45ns • 6: 6ns 
• 5:55ns • 7: ?ns 
• 7:70ns • 8: ans 
• 8:80ns • 10: 10ns 
• 10: 100ns • 12: 12ns 
• 12: 120ns • 14: 14ns 

• 15: 15ns 
• 17: 17ns 
• 19: 19ns 
• 20: 20ns 
• 24: 24ns 
• 25: 25ns 
• 30: 30ns 
• 35: 35ns 
• 45: 45ns 

OPERATING TEMP 

• BLANK: Commercial 
• I: Industrial 

PACKAGES 

• P: DIP 
• G:SOP 
• J: SOJ or PLCC 
• T: TSOP(Standard Type) 
• R: TSOP(Reverse Type) 

VERSION 

• BLANK-->A-->B-->C 
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4.5EEPROM 

• Serial EEPROM 

KM 93 C X XX X XX X 

Serial EEPROM 

CMOS Process 

Blank: Normal 

_TJJ IL_ Blank: Commercial 
I : Industrial 

Blank: DIP Package 
G : SOICPKG 

S : Security GD : SOIC PKG, DIP Pin Conf. 
Density 
06: 256 Bit Ext.Timed 
07: 256 Bit Self Timed 
46: 1K Bit 

'------- Blank: 5V Operation 

56: 2K Bit 
57: 2K Bit, x8/x16 Select 
66: 4K Bit 
67: 4K Bit, x8/x16 Select 

• Parallel EEPROM 

KM 28 C XXX X X - X 

Parallel EEPROM 

CMOS Process 

~ T 

Density 
16 : 16K Bit 
64 : 64K Bit 
256: 256K Bit 

• Flash Memory 

KM 29 N XXXX X 

Flash Memory _TT 
NANO Type(CMOS) ___J 
Density 
010 : 1M Bit 
8000 : SM Bit 
16000: 16M Bit 

t11fofjllhtP 
ELECTRONICS 

V : 3V Operation 

Speed 
09: 90ns 
10: 100ns 
12: 120ns 
15: 150ns 
Blank: Commercial 
I : Industrial 

Blank: DIP PKG 
I : PLCC PKG 
T : TSOP I PKG 

Package 
J: SOJ/PLCC(1 M) 
T:TSOP 
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MEMORY ICs FUNCTION GUIDE 

4.6MaskROM 

KM 23 X XXX XX X X XX • xx 
TTT 

MEMORY I 

DEVICE TYPE 

• 23: MASK ROM 

PROCESS & POWER 

• C: CMOS, 5V Operation 
• V: CMOS, 3V/3.3V Operation 

DENSITY 

• 256; 256K 
• 512: 512K 
• 1 : 1 M 
• 2: 2M 
• 4: 4M 
• S: SM 
• 16: 16M 
• 32: 32M 

t11fof jllh> 
· ELECTRONICS 

TTTT T 
I 

ORGANIZATION 

SPEED 

• 10: 100ns 
• 12: 120ns 
• 15: 150ns 
• 20: 200ns 

PKG 
•BLANK: DIP 
• G: SOP 
• J: PLCC 
• FP: QFP 

VERSION 

• BLANK~A~B 

TYPE&MODE 

• 0: COMMERCIAL 
• 1: NINTENDO TYPE 
• 5: PAGE MODE 

• 00 : x Sbit(1 M, 2M, 4M, SM) 
x 16bit(16M, 32M) 

• 01 : x Sbit(1 M) 
• 10: xSbit(16M) 

x 16bit(2M, 4M, SM) 
• 20: x 16bit EPROM TYPE PIN OUT(4M) 
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KM93C06 CMOS EEPROM 

256-Bit Serial Electrically Erasable PROM 

FEATURES 
• Operating temperature range 

- KM93C06: Commercial 
- KM93C061: Industrial 

• 16x16 serial read/write memory 
• High performance advanced CMOS technology 
• Reliable floating gate technology 

- Endurance : 100,000 cycle/byte 
- Data retention: 1 O years 

• Single 5 Volt supply 
• Low power dissipation 

- Standby current: 250µA (TTL) 
- Active current: 3 mA (TTL) 

• TTL compatible 
• Available in plastic DIP and SOP 

FUNCTIONAL BLOCK DIAGRAM 

r---------~CLOCK/Vp;p 
GEN. 

INSTRUCTION 
....__ ___ ___, DECODER 

t1'Mf JIU1> 
ELECfRONICS 

OUTPUT 
CONTROL 

GENERAL DESCRIPTION 
The KM93C06 is a CMOS 5V Only 256 bit non-volatile, 

sequential EEPROM. It is fabricated with the well de
fined floating gate CMOS technology using Fowler
Nordheim tunneling for erasing and programming. 

The KM93C06 is organized as 16 registers of 16 bits 
each, which can be read/written serially by a 
microprocessor. 

The KM93C06 is designed for applications up to 
100,000 erase/write cycles per word and over 10 years 
of data retention. 

PIN CONFIGURATION 

N.C.DN.C. 

Vee GND 

CS DO 

SK DI 

KM93C06G 
(SCOB) 

KM93C06 

csDVee 
SK N.C. 

DI N.C. 

DO GND 

KM93C06GD 
(CO&D) 

PIN NAMES 

Pin Name Pin Function 

cs Chip Select 

SK Serial Data Clock 

DI Serial Data Input 

DO Serial Data Output 

N.C. No Connection 

Vee Power Supply 

GND Ground 
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KM93C06 CMOS EEPROM 

ABSOLUTE MAXIMUM RATINGS* 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to 7.0 v .. 
l Commercial -10 to +125 

Temperature Under Bias Tb1aa ·c 
Industrial -65 to +150 

Storage Temperature Ta1g .,-65 to +150 ·c 
•Permanent device damage may occur if ABSOLUTE MAXIMUM RA TINGS are exceeded. Functional operation should 
be restricted to the conditions as detailed in the operational sections of the data. sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device. reliability. 

RECOMMENDED OPERATING CONDITIONS 
KM93C06: TA=O"C to 70°C, Voltages referenced to Vss 
KM93C061: TA= -40°C to 85"C, Voltages referenced to Vss 

Item Symbol Min 

Supply Voltage Vee 4.5 

Supply Voltage . Vss 0 

DC CHARACTERISTICS 
(Recommended operating conditions unless other\lilse noted) 

Parameter Symbol :rest Conditions 

Operating Voltage Vee 

Typ 

5.0 

0 

Operating Current (DC) lee1 Vee=5 .. 5V, CS=2.0V, SK=2.0V 

Operating Curre.nt (AC) 1002 Vee=5.5V, fsK=1MHz 

Standby Current (TTL) lsa1 Vcc=5.5V, CS=0.8V 

Standby Current (CMOS) ls02 Vee=5.5V, CS=OV 

Input Voltage Levels V1L 
V1H 

Output Voltage Levels VoL loL=2.1mA 
VoH loH = - 4()()µA 

Input Leakage Current k1 V1N=5.5V 

Output Leakage Current ILO Vour=5.5V, CS=OV 

t11fof JlhltP . 
ELECl'RONICS 

Max Unit 

5.5 v 
0 v 

Min Max Unit 

4.5 5.5 v 
1 mA 

3 mA 

250 µA 

100 µA 

-0.3 0.8 v 
2.0 Vee+0.3 v 

0.4 v 
2.4 v 

10 µA 

10 µA 
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KM93C06 CMOS EEPROM 

INSTRUCTION SET FOR MODE SELECTION 

Instruction SB OP Code Address Data Comment 

READ 1 10XX A3A2A1AO Dour Read register A3A2A1AO 
-------j- ------- ---

WRITE 1 01XX A3A2A1AO D15·DO Write register A3A2A1AO 
---

ERASE 1 11XX A3A2A1AO - Erase register A3A2A 1 AO i EWEN 1 0011 Erase/Write enable xx xx -
-

EWDS 1 0000 xx xx - Erase/Write disable 
----·-·--·· 

ERAL 1 0010 xx xx - Erase all registers 
·t--- ·--

WRAL 1 0001 xx xx D15·DO Write all registers 

The KM93C06 provides 7 instructions as shown. Note that all the instructions start with a logic "1" start bit, and 
the next 8 bits carry the 4-bit OP code and the 4-bit address for 1 of 16, 16-bit registers. 

AC TEST CONDITIONS 

Parameter Value 

I 

Input Pulse Levels 0.45V to 2.4V 
·····---------- ------------______ ______, 

i--_ lnp~~~e~ri__cl_~~~-_12mes _________ -------+- 20 ~---------·------ -----------1 

1-- Input and Output Timing measurement Levels 0.8V and 2.0V --------1 

Output Load 1 TTL Gate and CL= 1 OOpF 

AC OPERATING CHARACTERISTICS 
KM93C06: TA=o·c to 70°C, Vee=5V±10%, unless otherwise noted. 
KM93C061: TA= -40°C to 85°C, Vee= 5V ± 10%, unless otherwise noted. 

Parameter Symbol Test Condition 

SK Frequency fsK 

SK High Time tsKH (Note 1) 

SK Low Time ts KL (Note 1) 

Chip Select Setup Time less 

Chip Select Hold Time lcsH 

Data Setup Time lo1s 

Data Hold Time totH 

Output High Delay Time lpo1 VoL=0.8V, VoH =2.0V 
Output Low Delay Time lpoo v,L = 0.45V, v,H = 2.4V 

Program Cycle Time tEIW 
-

Falling Edge of CS 
toH, t1H to Dour High-Z 

Min 

-
500 

250 

50 

0 

150 

150 

-
10 

Max Unit 

1.0 MHz 

ns 

ns 

ns 

ns 

ns 

ns 

500 ns 

500 ns 

30 ms 

100 ns 

Note 1: The SK frequency spec, specifies a minimum SK clock period of 1µs, therefore in a SK clock cycle 
lsKH + lsKL must be greater than or equal to 1 µS. 

e.q., if tsKL = 250ns then the minimum tsKH = 750ns in order to meet the SK frequency specification. 

4J:'t'if Jll}I> 
ELECTRONICS 
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KM93C06 

TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 

SK 
V1H 

V1L 

V1H 
DI 

V1L 

V1H cs 
V1L 

VoH 
DO 

Vol 

tt"tWJihl> 
ELECTRONICS 

CMOS EEPROM 

~ DON'TCARE 
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KM93C06 CMOS EEPROM 

TIMING DIAGRAMS 1continuedl 
INSTRUCTION TIMING 

{

SK 

READ CS 

Dl__/1 

l DO High-Z 

STANDBY 

loH, llH 

{

SK 

WRITE CS 

DI 

{

SK 

ERASE CS 

DI 

EWDS CS 
EWEN {SK 

01____;-;-\_o~_o_/~~~-'<XXXXXXX ..................... ~XX ....... ~XX).~.__~~~~~~~~~~~ 
ENABLE= 11 
DISABLE=OO 

{

SK 

WRAL CS 

DI 
0 0 0 

{

SK 

ERAL csJ 

DI 0 

411Mfi11h> 
ELECTRONICS 
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KM93C06 

DEVICE OPERATION 
The KM93C06 is a 256 bit CMOS serial 110 EEPROM 
used with microcontrollers for nonvolatile memory ap
plications. The on-chip programming voltage generator 
allows user to use a single 5V power supply. All the 
operations of the chip are preceded by an instruction 
set, consisting of a start bit and two OP code bits, 
facilitating inherent protection against false writes. 

· The DO pin is in high-Z except for the read period to 
eliminate bus contention. 

READ f 

After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical "0") preceds the 16 bit 
data output string. 

EWEN/EWDS 
The KM93C06 is at the erase/write disable (EWDS) state 
during the power-up period to protect against acciden
tal disturbance. After the power up period, the erase/write 
operation must be preceded by an erase/write enable 
(EWEN) operation. The erase/write enable (EWEN) mode 
is maintained until an erase/write disable (EWDS) opera· 
tion is executed or Vee is removed from the part. Ex· 
ecution of the READ operation is independent of both 
EWEN and EWDS Instructions. 

t11BfJllh> 
ELECTRONICS 

CMOS EEPROM 

ERASE 
Before a write cycle, an erase cycle need to be operated 
to reset the EEPROM cells to the "erase" state. A chip 
starts an erase cycle by dropping CS low after an erase 
instruction and address set is input. The erase cycle is 
ended by raising CS input high after the program cycle 
time (tEJW) is satisfied. 

WRITE 
The write operation is started by sequentially loading 
Its instruction, address, and data set. After the last bit 
of data is input on the DI pin, CS must be brought low 
before the rising edge of the SK clock. This falling edge 
of CS Initiates the write cycle. Like the erase operation, 
the write cycle Is completed by the rising edge of the 
CS input. 

ERAL (chip erase) 

Entire memory array is erased, i.e., logical "1" state, by 
this chip erase (ERAL) operation. The chip erase cycle 
Is Identical to the erase cycle except for different OP 
code. 

WRAL (chip write) 

The entire array need to be erased before this chip write 
mode operation. Data given during this mode are writ· 
ten to all cells in the corresponding column slmul· 
taneously. 
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KM93C06 

PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 

0.100 (2.54) 

TYP 

0.352 (8.92) I 
~~~0-~37~2~~-4~5~)~~~·--i-

0 
&:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:::;;;;;;;;;;,;;;;;;;;;;;,;;;;;;;?I 

-j I 

I::~;, 11 
~ 

280 (8.80) 1240(8.09) 

0.040 (1.02) 

0.080 (1.52) 

0.159 (4.05) 

0.179 (4.55) 

0.115 (2.92) 

0.135 (3.42) 

0.020 (0.51) 

0.040 (1.02) 

8 PIN PLASTIC SMALL OUT LINE PACKAGE 

0 

0.194 (4.92) 

0.202 (5.12) 

o.oso 1L2n 

TYP 

0.148 (3.73) 

0.163 (4.15) 

I 0.012 (0.31) 
t-------

0.020 (0.51) 

0.055 (1.40) 

0.077 (1.95) 

41:itW11'h' 
ELECTRONICS 

CMOS EEPROM 

unit: inches (millimeters) 

~I 

o.290 <7.3n 
o.31011.8n 

0.012 (0.30) 

0.028 (0. 70) 

0.224 (5. 70) 

0.248 (8.30) 
0.002 (0.05) 

0.008 (0.20) 

0.008 (0.153) 

0.012 (0.303) 
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KM93C07 CMOS EEPROM 

256-Bit Serial Electrically Erasable PROM 

FEATURES 
• Operating temperature range 

- KM93C07: Commercial 
- KM93C071: lndustrlal 

• 16 x 16 serial read/write memory 
• High performance adv.anced CMOS technology 
• Reliable floating gate technology 

- Endurance : 100,000 cycle/byte 
- Data retention: 1 O years 

• Single 5 Volt supply 
• Low power dissipation 

- Standby current: 250µA (TTL) 
- Active current: 3 mA (TTL) 

• TTL compatible 
• Self-timed programming cycle 
• Device status signal during programming 
• Available In plastic DIP and SOP 

FUNCTIONAL BLOCK DIAGRAM 

~--------_,CLOCK/V0.0 

DI 

t11fof jil}I> 
ELECTRONICS 

Instruction 

Register 

Instruction 

Decoder 

GEN. 

Output 
Control 

GENERAL DESCRIPTION 
The KM93C07 is a CMOS 5V Only 256 bit non-volatile, 

sequential EEPROM. It is fabricated with the well de
fined floating gate CMOS technology using Fowler
Nordheim tunneling for erasing and programming. 

The KM93C07 is organized as 16 registers of 16 bits 
each, vmich can be read/wr.itten serially by a micro
processor. It operates in a self-timed mode with the DO 
pin indicating the Ready/Busy status of the device. 

The KM93C07 is designed for applications up to 
100,000 erase/write cycles per word and over 10 years 
of data retention. 

PIN CONFIGURATION 

N.C.ON.C. Vee GND 
CS DO 

SK DI 

i<M93C07G 
(SC07) 

CSOVee 
SK N.C. 
DI N.C. 

DO GND 
KM93C07GD 

(C07D) 

PIN NAMES 

Pin Name Pin Function 

cs Chip Select 

SK Serial Data Clock 

DI Serial Data Input 

DO Serial Data Output 

N.C. No Connection 

Vee Power Supply 

GND Ground 
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KM93C07 CMOS EEPROM 

ABSOLUTE MAXIMUM RATINGS* 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to 7.0 v 

I Commercial -10 to +125 
Temperature Under Bias 

l Tb1as ·c 
Industrial -65 to +150 

I Storage Temperature Tsto -65 to +150 ·c 

•Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should 
be restricted to the conditions as detailed in the operational sections of the data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 
KM93C07: TA= o•c to 70°C, Voltages referenced to Vss 
KM93C071: TA= -40°C to 85°C, Voltages referenced to Vss 

Item Symbol Min 

Supply Voltage Vee 4.5 

Supply Voltage Vss 0 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Test Conditions 

Operating Voltage Vee 

Typ 

5.0 

0 

Operating Current (DC) lee1 Vee= 5.5V, CS= 2.0V, SK= 2.0V 

Operating Current (AC) lee2 Vee=5.5V, fsK= 1MHz 

Standby Current (TTL) Issi Vee= 5.5V, CS= 0.8V 

Standby Current (CMOS) lss2 Vee=5.5V, CS=OV 

V1L Input Voltage Levels 
V1H 

Output Voltage Levels Vo, 10 ,=2.1mA 
VoH loH= -400µ,A 

·----------·---·--------·-
Input Leakage Current lu V1N=5.5V 

Output Leakage Current l,o Vour= 5.5V, CS= OV 

t11't'¥Jllh> 
ELECTRONICS 

Max Unit 

5.5 v 
.. 

0 v 

Min Max Unit 

4.5 5.5 v 
1 mA 

3 mA 

250 µA 

100 µA 

-0.3 0.8 v 
2.0 Vee+0.3 v 

0.4 v 
2.4 v 

10 µA 

10 µA 
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KM93C07 CMOS EEPROM 

INSTRUCTION SET FOR MODE SELECTION 

Instruction SB OP Code Address Data Comment 

READ 1 10XX A3A2A1AO Dour Read register A3A2A1AO 
i------

Write register A3A2A1AO WRITE 1 01XX A3A2A1AO D15-DO 
-----------

ERASE 1 11XX A3A2A1AO - Erase register A3A2A1AO 
r---------

EWEN 1 0011 xxxx - Erase/Write enable 
1--

EWDS 1 0000 xxxx - Erase/Write disable 
--

ERAL 1 0010 xxxx - Erase all registers 
i---· 

WRAL 1 0001 xxxx D15-DO Write all registers 

The KM93C07 provides 7 instructions as shown. Note that all the instructions start with a logic "1" start bit, and 
the next 8 bits carry the 4-bit OP code and the 4-bit address for 1 of 16, 16-bit registers. 

AC TEST CONDITIONS 

Parameter Value 

Input Pulse Levels 0.45V to 2.4V 

Input Rise and Fall Times 20ns 

Input and Output Timing measurement Levels a.av and 2.ov 

Output Load 1 TTL Gate and CL= 1 OOpF 

AC OPERATING CHARACTERISTICS 
KM93C07: TA= o·c to 70°C, Vee= 5V ± 10%, unless otherwise noted. 
KM93C071: TA= -40°C to 85°C, Vcc=5V±10%, unless otherwise noted. 

Parameter Symbol Test Condition 

SK Frequency fsK 

SK High Time tsKH (Note 1) 

SK Low Time tsKL (Note 1) 

Chip Select Setup Time less 

Chip Select Hold Time tesH 

Data Setup Time to1s 

Data Hold Time tDIH 

Output High Delay Time tP01 VoL=0.8V, VoH=2.0V 

Output Low Delay Time lpoo V1L=0.45V, V1H=2.4V 

Program Cycle Time tENV 

Min CS Low Time tes (Note 2) 

Rising Edge of CS to 
tsv Status Valid 

Falling Edge of CS 
toH, t1H 

to Dour High-Z 

Min 

-
500 

250 

50 

0 

150 

150 

250 

Max Unit 

1.0 MHz 

ns 

ns 

ns 

ns 

ns 

ns 

500 ns 

500 ns 

10 ms 

ns 

500 ns 

100 ns 

Note 1: The SK frequency spec, specifies a minimum SK clock period of 1µs, therefore in a SK clock cycle 
tsKH + tsKL must be greater than or equal to 1µs. 
e.q., if tsKL = 250ns then the minimum tsKH = 750ns in order to meet the SK frequency specification. 

Note 2: CS must be brought low for a minimum 250ns(tcs) between consecutive instruction cycles. 

t1'!ti¥JllhtP 
ELECTRONICS 
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KM93C07 

TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 

SK 
V1H 

V1L 

V1H 
DI 

V1L 

cs V1H 

V1L 

VoH 
DO 

VoL 

$?1't'¥Jihl> 
ELECTRONICS 

CMOS EEPROM 

II 

~ DON'TCARE 
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KM93C07 CMOS EEPROM 

TIMING DIAGRAMS (Continued) INSTRUCTION TIMING 

wm{ 
SK 

STANDBY 

cs 

DI 
1H 

DO 
HIGH-Z 

ERASE{ :: 

DI 

Do~~~~~~~~~~~~---1.~~--11---.. 
HIGH-Z 

SK m{ EWDS CS1 

DI ___/'1'°\ O o/ WO(XXXXXXX)()OO, 
ENABLE=11 
DISABLE=OO 

-'{ 
SK 

cs 
0 

DI 

HIGH-Z 
DO 

ERAL{ ::, 

DI 

Do~~~~~~~~~~~~~~~~~~..,...~L.:" 

t1&¥i'h'' ELECTRONICS 
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KM93C07 

DEVICE OPERATION 
The KM93C07 is a 256 bit CMOS serial 1/0 EEPROM 
used with microcontrollers tor nonvolatile memory ap
plications. The on-chip programming voltage generator 
allows user to use a single 5V power supply. The erase 
and write cycle of the KM93C07 is self-timed with 
the ready/busy status of the chip indicated at the DO 
pin. All the operations of the chip is preceded by a two 
OP code bits, facilitating inherent protection against 
false writes. The DO pin is high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention. 

READ 
After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical "O") proceeds the 16 
bit data output string. 

EWEN/EWDS 
The KM93C07 is at the erase/write disable (EWDS) state 
during the power-up period to protect against acciden
tal disturbance. After the power up period, the erase/write 
operation must be preceded by an erase/write enable 
(EWEN) operation. The erase/write enable (EWEN) mode 
is maintained until an erase/write disable (EWDS) opera
tion is executed or Vee is removed from the part. Ex
ecution of READ operation is independent of both 
EWEN and EWDS instructions. 

ERASE 

Before a write cycle, an erase cycle need to be operated 
to reset the EEPROM cells to the "erase" state. The chip 
starts a self-timed erase cycle by dropping CS low at-

t11fof jllhtP 
ELECTRONICS 

CMOS EEPROM 

ter an erase instruction and address set is input. The 
chip's ready/busy status is indicated at the DO pin by 
bringing CS high during erase cycle. 

WRITE 
The write operation is started by sequentially loading 
its instruction, address, and data set. After the last bit 
of data is input on the DI pin, CS must be brought low 
oeiore the rising edge of the SK ciock. This falling edge 
of CS initiates the self-timed write cycle. Like the erase 
operation, write cycle has the ready/busy function. 

ERAL (chip erase) 

Entire memory array is erased, i.e., logical "1" state, by 
this chip erase (ERAL) operation. The chip erase cycle 
is identical to the erase cycle except tor different OP 
code. 

WRAL (chip write) 

The entire array need to be erased before this chip write 
mode operation. Data given during this mode are writ· 
ten to all cells in the corresponding column simul· 
taneously. 

READY/BUSY 
The ready/busy status of the KM93C07 during all the 
self-timed programming cycle (erase, write, chip erase, 
chip write) is indicated at the DO pin. Bringing the CS 
pin high, after th self-timed programming cycle has been 
initiated, will produces logic 'O' at the DO pin if the chip 
is still programming and a logic '1' if the programming 
cycle has been completed. 
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KM93C07 

PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 

0.352 (8.92) 

0.372 (9.45) 

0 
260 (6.60) }

240(6.09) 

l/;;;;:::;;;;;;;;;;;;;;=;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;lol 

0.100 (2.54) 

TYP 

~I 

I=(~:, II 
~ 

0.040 (1.02) 

0.060 (1.52) 

LL 0.159 (4.05) 

0.179 (4.55) 

0.115 (2.92) 

0.135 (3.42) 

0.02010.51) 

0.040 (1.02) 

8 PIN PLASTIC SMALL OUT LINE PACKAGE 

0 

0.194 (4.92) 

0.202 (5.12) 

0.148 (3.73) 

0.163 (4.15) 

I 0.012 (0.31) 
r----

0. 020 (0.51) 

0.055 (1.40) 

0.077 (1.95) 

t1M¥1''h' 
ELECTRONICS 

CMOS EEPROM 

unit: inches (millimeters) 

0.290 (7.37) 

0.310 (7.87) 

0.012 (0.30) 

0.028 (0.70) 

0.224 (5.70) 

0.248 (6.30) 
0.002 (0.05) 

0.008 (0.20) 

0.006 (0.153) 

0.012 (0.303) 
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KM93C46 CMOS EEPROM 

1 K Bit Serial Electrically Erasable PROM 

FEATURES 
• Operating temperature range 

- KM93C46: Commercial 
- KM93C461: Industrial 

• Single 5 Volt supply 
• High performance advanced CMOS technology 

- Reliable floating gate technology 
• 64 x 16 serial read/write memory 
• TIL compatible 
• Low power dissipation 

- Standby current: 250µA (TTL) 
- Active current: 3 mA (TTL) 

• Self·tlmed programming cycle 
• Device status signal during programming 
• 100,000 Cycle Endurance 
• Available in plastic DIP and SOP 

FUNCTIONAL BLOCK DIAGRAM 

SK t-------------~ 

DI 

CONTROL 
LOGIC 

INSTRUCTION 
~------. DECODER 

tl'!ti:f JIUIP 
ELECTRONICS 

OUTPUT 

CONTROL 

GENERAL DESCRIPTION 
The KM93C46 is a CMOS 5V.Only 1,024 bit non

volatile, sequential EEPROM. It is fabricated with the 
well defined floating gate CMOS technology using 
Fowler-Nordheim tunneling for erasing and pro
gramming. 

The KM93C46 is organized as 64 registers of 16 bits 
each, which can be read/written serially by a 
microprocessor. It operates in a self-timed mode with 
the DO pin indicating the READY/BUSY status of the 
device. 

The KM93C46 is designed for applications up to 
100,000 erase/write cycles per word and over 1 O years 
of data retention. 

PIN CONFIGURATION 

KM93C46 

Pin Name 

cs 
SK 

DI 

DO 

N.C. 

Vee 

GND 

N.C.ON.C. 
Vee GND 

CS DO 

SK DI 

KM93C46G 
(SC46) 

CSOVee 
SK N.C. 

DI N.C. 

DO GND 

KM93C46GD 
(C46D) 

Pin Function 

Chip Select 

Serial Data Clock 

Serial Data Input 

Serial Data Output 

No Connection 

Power Supply 

Ground 
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KM93C46 · CMOS EEPROM 

ABSOLUTE MAXIMUM RATINGS* 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to 7.0 v 

l Commercial -1 Oto +125 
Temperature Under Bias Tb1as ·c 

Industrial -65 to +150 

Storage Temperature Tstg -65 to +150 ·c 
•Permanent device damage may occur 1f ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should 
be restricted to the conditions as detailed in the operational sections of the data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 
KM93C46 TA= O to 70°C, Voltages referenced to Vss 
KM93C461 TA= -40 to 85°C, Voltages referenced to Vss 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Test Condition Min Max Unit 

Operating Voltage Vee 4.5 5.5 v 
Operating Current (DC) lcc1 Vcc=5.5V, CS=2.0V, SK=2.0V 1 mA 

Operating Current (AC) lee2 Vee=5.5V, fsK=1MHz 3 mA 

Standby Current (TTL) lsa1 Vcc=5.5V, CS=0.8V 250 µA 

Standby Current (CMOS) lsa2 Vee=5.5V, CS=OV 100 µA 

Input Voltage Levels V1L -0.3 0.8 v 
V1H 2.0 Vee+0.3 v 

Output Voltage Levels VoL loL=2.1mA 0.4 v 
VoH loH= -400µA 2.4 v 

In put Leakage Current lu V1N=5.5V 10 µA 

Output Leakage Current ILO Vour=5.5V, CS=OV 10 µA 

INSTRUCTION SET FOR MODE SELECTION 
Instruction SB OP Code Address Data Comment 

READ 1 10 A5A4A3A2A1AO Dour Read register A5A4A3A2A1AO 

WRITE 1 01 A5A4A3A2A1AO 015-DO Write register A5A4A3A2A1AO 

ERASE 1 11 A5A4A3A2A1AO - Erase register A5A4A3A2A1AO 

EWEN 1 00 11XXXX - Erase/Write enable 

EWDS 1 00 ooxxxx - Erase/Write disable 

ERAL 1 00 10XXXX - Erase all registers 

WRAL 1 00 01XXXX D15-DO Write all registers 

The KM93C46 provides 7 instructions as shown. Note that all the instructions start with a logic "1" start bit, and 
following 8 bits carry the OP code and the 6-bit address for 1 of 64, 16-bit registers. 

tl:!ti&i:O•> 
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.KM93C46 CMOS EEPROM 

AC TEST CONDITIONS 

Parameter Value 

Input Pulse Levels 0.45V to 2.4V 
r----~---------------- ·--

Input Rise and Fall Times 20ns 
··---------

_ lll~t and Output Timing measurement Levels 0.8V and 2.0V 
----··--- ---------- +--------

Output Load 1 TTL Gate .and CL= 1 OOpF 

AC OPERATING CHARACTERISTICS 
KM93C46 TA= o·c to 70°C, Vee= 5V ± 10%, unless otherwise noted. 
KM93C461 TA= -40°C to 85°C, Vee=5V±10%, unless otherwise noted. 

Parameter Symbol Test Condition 

SK Frequency fsK 

SK High Time lsKH (Note 1) 

SK Low Time ts KL (Note 1) 

Chip Select Setup Time less 

Chip Select Hold Time lesH 

Data Setup Time lrns 

Data Hold Time lo1H 

Output High Delay Time lpo1 VoL=0.8V, VoH=2.0V 

Output Low Delay Time \poo V1L = 0.45V, V1H = 2.4V 

Self-Timed Program Cycle Time lEJW 

Min CS Low Time !es (Note 2) 

Rising Edge of CS to 
lsv Status Valid 

Falling Edge of CS 
toH, t1H to Dour High-Z 

Min 

-

500 

250 

50 

0 

150 

150 

250 

·---1 

------1 

Max Unit 

1.0 MHz 

ns 

ns 

ns 

ns 

ns 

ns 

500 ns 

500 ns 

10 ms 

ns 

500 ns 

100 ns 

Note 1: The SK frequency spec, specifies a minimum SK clock period of 1µs, therefore in a SK clock cycle 
lsKH + lsKL must be greater than or equal to 1µs. 
e.q., if lsKL = 250ns then the minimum lsKH = 750ns in order to meet the SK frequency specification. 

Note 2: CS must be brought low for a minimum 250ns(tes) between consecutive instruction cycles. 

TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 

SK 
V1H 

V1L 

V1H 
DI 

V1L 

cs 
V1H 

V1L 

VoH 
DO 

VoL 

~tpoo - ~t=:tp-01 __ 

---------+--l'---------~7 ~ DON'T CARE. 

4?1fof jllhtP 
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KM93C46 · 

TIMING DIAGRAMS (Continued) 

{

SK 
EWEN 
EWDS CS 

Dl_fl\o 

ERAL CS 

Dll HIGH-Z 

INSTRUCTION TIMING 

o r==m000000000~ 
ENABLE= 11 
DISABLE=OO 

CMOS EEPROM 

STANDBY 

l1H HIGH-Z 

HIGH-Z 

{

SK .>. 

DO·i--~~~~~~~~~~~~~~~~~;--..,,,~ 

t1M¥Ji1h> 
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KM93C46 

DEVICE OPERATION 
The KM93C46 is a 1 K bit CMOS serial 1/0 EEPROM 
used with microcontrollers for non-volatile memory ap
plications. The on-chip programming voltage generator 
allows user to use a single 5V power supply. The erase 
and write cycle of the KM93C46 is self-timed with 
the ready/busy status of the chip indicated at the DO 
pin. All the operations of the chip are preceded by two 
OP code bits, facilitating inherent protection against 
false writes. The DO pin is high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention. 

READ 

After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical "O") proceeds the 16 
bit data output string. 

EWEN/EWDS 

The KM93C46 is at the erase/write disable (EWDS) state 
during the power-up period to protect against acciden
tal distrubance. After the power up period, the erase/write 
operation must be preceded by an erase/write enable 
iEWEN) operation. The erase/write enable (EWEN) mode 
is maintained until an erase/write disable (EWDS) opera
tion is executed or Vee is removed from the part. Ex
ecution of the READ operation is independent of both 
EWEN and EWDS instructions. 

ERASE 

Before a write cycle, an erase cycle need to be operated 
to reset the EEPROM cells to the "erase" state. The chip 
starts the self-timed erase cycle by dropping CS low al
ter an erase instruction and address set is input. The 
chip"s ready/busy status is indicated at the DO pin by 
bringing CS high during erase cycle. 

t11MfJIOI> 
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CMOS EEPROM 

WRITE 

The write operation is started by sequentially loading 
its instruction, address, and data set. After the last bit 
of data is input on the DI pin, CS must be brought low 
before the rising edge of the SK clock. This falling edge 
of CS initiates the !'elf-timed write cycle. Like the erase 
operation, write cycle has the ready/busy function. 

ERAL (chip erase) 

Entire memory array is erased, i.e., logical "1" state, by 
this chip erase (ERAL) operation. The chip erase cycle 
is identical to the erase cycle except for "different OP 
code. 

WRAL (chip write) 

The entire array needs to be erased before this chip write 
mode operation. Data given during this mode are writ
ten to all cells in the corresponding column simul
taMously. 

READY/BUSY 

The ready/busy status of the KM93C46 during all the 
sell-timed programming cycle (erase, write, chip erase, 
chip write) is indicated at the DO pin. Bringing the CS 
pin high, after self-timed programming cycle has been 
initiated, will produce logic 'O' at the DO pin if the chip 
is still programming and a logic '1' if the programming 
cycle has been completed. 
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KM93C46 

PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 

0.352 (8.92) 

0.372 (9.45) 

0 
260 (6.60) ]

240(6.09) 

11;;::::;;;;;=~=;;;;;;;;=~;;;:.i 

0.100 (2.54) 

TYP 

·~I 

1::-(~ll 
~ 

0.040 (1 .02) 

o.o6o (1 .52) 

0.115 (2.92) 

0.135 (3.42) 

0.020 (0.51) 

0.040 (1 .02) 

8 PIN PLASTIC SMALL OUT LINE PACKAGE 

0 

0.194 (4.92) 

0.202 (5.12) 

0.148 (3. 73) 

0.163 (4.15) 

I 0.012 (0.31) 
>-----

0.020 (0.51) 

0.055 (1.40) 

0.077 (1.95) 

t1"t'¥JIUI> 
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unit: inches (millimeters) 

0.290 (7.37) 

0.310 (7.87) 

0.012 (0.30) 

0.028 (0.70) 

0.224 (5.70) 

0.248 (6.30) 
0.002 (0.05) 

0.008 (0.20) 

0.006 (0.153) 

0.012 (0.303) 
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KM93C46V CMOS EEPROM 

1 K Bit Serial Electrically Erasable PROM 

FEATURES 
• Operating Temperature Range 

- KM93C46V : Commercial 
- KM93C46VI: Industrial 

• Enhanced extended operating voltage: 3.0V"'5.5V 
• High performance Advanced CMOS Technology 

- Reliable floating gate technology 
• 64 x 16 serial read/write memory 
• TTL compatible 
• Low power dissipation 

- Standby current: 250µA (TTL) 
- Active current: 3mA (TTL) 

• Self-timed programming cycle 
• Device status signal during programming 
• 100,000 Cycle Endurance 
• Available in plastic DIP and SOP 

FUNCTIONAL BLOCK DIAGRAM 

CONTROL 
LOGIC 

DATA 
REGISTER 

INSTRUCTION 
REGISTER 

INSTRUCTION 
DECODER 

tl1fof jlhl> 
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GENERAL DESCRIPTION 
The KM93C46V is an extended voltage CMOS 1,024 bit 
nonvolatie, sequential EEPROM. It is fabricated with 
the well defined floating gate CMOS technology using 
Fowler-Nordheim tunneling for erasing and program
ming. 
The KM93C46V is organized as 64 registers of 1 6 bits 
each, which can be read/written serially by a 
microprocessor. It operate in a self-timed mode with the 
DO pin indicating the READY /BUSY status of the device. 

The KM93C46V is designed for applications up to 
1 00,000 erase/write cycles per word and over 1 O years 
of data retention. 

PIN CONFIGURATION 

KM93C46V 

N.C.ON.C. 

Vee GND 

CS DO 

SK DI 

KM93C46VG 
(C46V) 

CSOVee 
SK N.C. 

DI N.C. 

DO GND 

KM93C46VGD 
(46VD) 

Pin Name Pin Function 

cs Chip Select 

SK Serial Data Clock 

DI Serial Data Input 

DO Serial Data Output 

N.C. No Connection 

Vee Power Supply 

GND Ground 
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KM93C46V CMOS EEPROM 

ABSOLUTE MAXIMUM RATINGS* 
Parameter Symbol Rating Unit 

Voltage on any pin relative to Vss V1N -0.3 to +7.0 v 

l Com. ,. ,. -10 to +125 oc 
Temperature Under Bias Tbias 

Ind. -65to+150 oc 
Storage Temperature Tstg -65to+150 oc 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING . CONDITIONS 
KM93C46V: Voltage reference to Vss. TA=0°C to + 70°C 
KM93C46VI: Voltage reference to Vss. TA=-40°C to +85°C 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vee 3.0 - 5.5 v 
Ground Vss 0 0 0 v 

DC CHARACTERISTICS (Recommended operating conditions otherwise noted) 

Parameter Symbol Test Conditions Min Max Unit 

Operating Voltage Vee 3.0 5.5 v 
Operating Current (DC) lee1 Vce=5.5V, CS=2.0V, SK=2.0V - 1 mA 

Operating Current (AC) lee2 Vee=5.5V, fsk=250KHz - 3 mA 

Standby Current (TTL) lss1 4.5.;;;Vcc.;;;5.5, CS=0.8V - 250 µA 

Standby Current (CMOS) lss2 Vcc=5.5V, CS=OV - 100 µA 

Input Voltage Levels V1L -0.3 0.8 v 
V1H 2.0 Vee+0.3 v 

Output Voltage Levels Vol1 loL=2.1mA - 0.4 v 
(4.5.;;;Vce.;;;5.5) VoH1 loH=-400µA 2.4 - v 
Output Voltage Levels VOL2 loL=10µA - 0.2 v 
(3.0V.;;;Vec.;;;4.5) VoH2 loH=-1 OµA 1.5 - v 
Input Leakage Current lu V1N=5.5V - 10 µA 

\ Output Leakage Current I VouT=5.5, CS=OV 10 µA I 

INDTRUCTION SET FOR MODE SELECTION 
Instruction SB OP Code Address Data Comment 

READ 1 10 A5A4A3A2A1AO DouT Read register A5A4A3A2A 1 AO 

WRITE 1 01 A5A4A3A2A1AO D1s-bo Write register A5A4A3A2A 1 AO 

ERASE 1 11 A5A4A3A2A1AO - Erase register A5A4A3A2A 1 AO 

EWEN 1 00 11XXXX - Erase/Write enable 

EWDS 1 00 ooxxxx - Erase/Write disable 

ERAL 1 00 10XXXX - Erase all registers 
WRAL 1 00 01XXXX D1s-Do Write all registers 

The KM93C46V provides 7 instructions as shown. Note that all the instructions start with a logic "1" start bit, and 
following 8 bits carry the OP code and the 6-bit address for 1 of 64, 16-bit registers. 

tl1Bfi11h> 
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KM93C46V CMOS EEPROM 

AC TEST CONDITIONS 

Parameter Value 

AC OPERATING CHARACTERISTICS 
KM93C46V: TA=0°C to +70°C 
KM93C46VI: TA=-40°C to +85°C 

Parameter Symbol Conditions Min Max Unit 

SK Low Time 

9hi_I? SelE)_9l_~-e~up Time 

_ --~~-~~El~~lc!_ Ti_me 

D11!a SE)l_up_1:i~e 
Data Hold Time 

~----~·--·---··- --------·--·· ·--·- ···-·· 

ISKH 

ISKL 

less 

tcsH 

to1s 

lDIH 

~~:~,~~:,::::::,. nm. · t ::~: 1-
te1w2 

Min CS Low Til'Tle__ tcs 

Rising Edge of ~~ to ~talus IJl!li_t1___ tsv 

0 250 KHz 

1 

--~:~:::~ --~-~~-~--~-~ -- -- -:-f ___ --~ -e_ _- -:-
···- ---- -- - - _-9:~- -- -- --= --- _y~--

--------------·-· ---- ___ o _____ =._ _ _ J~---
- -- __ 0_._4 =- - ----~-- -

------- - . - - - 0.4- -- --- -- --~-- -

l3£~~i1~;~ft tt~= 
- __ '1_ ____ µs __ 

Falling Edge of CS to Dour High-Z toH. !1 H 0.4 µs 

Notes: 1 The SK frequency spec. specifies a minimum SK clock period of 4µs, therefore in a SK clock tsKH+lsKL 
must be greater than or equal to 4µs. 

2. CS must be brought low for a minimum 1 µs (tcs) between consecutive instruction cycles. 

TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 

V1H 

SK 
Vil 

V1H 
DI 

Vil 

V1H 
cs 

V1L 
tpoo 

VoH 
DO 

VoL ~DON'TCARE 

'11l1'1lJ1UI' ELECl'RONICS 
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KM93C46V 

TIMING DIGRAM$ (Continued! 

•m{ 
SK 

cs 

DI 

DO 
HIGH-Z 

WRITE { 

SK 

cs 

DI 

DO 

EWEN 
EWDS { 

SK 

cs _/ 

DI __/1\o 

DI 

INSTRUCTION TIMING 

0 

o/ ~ 
ENABLE=11 
DISABLE=OO 

ERASE { :: 

DO ~~~~~~~~~~~~~~~~i--;.;.....;.1 

DI 

CMOS EEPROM 

ERAL { :: 

DO ~~~~~~--...;...~~~~~~~~~~~-+..;;.;..-..I 

WRAL { :: 
DI 

DO 

t11MfJIUl-
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KM93C46V 

DEVICE OPERATION 
The KM93C46V is a 1 K bit CMOS serial 1/0 EEPROM 
used with microcontrollers for non-volatile memory ap
plications. The on-chip programming voltage generator 
allows user to use a 3.0V to 5.5V single power supply. 
The erase and write cycle of the KM93C46V is self-timed 
with the read/busy status of the chip indicated at the 
DO pin. All the operations of the chip are preceded by 
two OP code bits, facilitating inherent protection against 
false writes. The DO pin is high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention. 

READ 
After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical "O") proceeds the 16 
bit data output string. 

EWEN/EWDS 
The KM93C46V is at the erase/write disable (EWDS) 
state during the power-up period to protect against ac
cidental disturbance. After the power up period, the 
erase/write operation must be preceded by an erase/write 
enable (EWEN) operation. The erase/write enable 
(EWEN) mode is maintained until a erase/write disable 
(EWDS) operation is executed or Vee is removed from 
the part. Execution of the READ operation is indepen
dent of both EWEN and EWDS instructions. 

ERASE 
Before a write cycle, an erase cycle need to be operated 
to reset the EEPROM cells to the "erase" state. The chip 

t1"t'¥Jii}I> 
ELECTRONICS 

CMOS EEPROM 

starts the self-timed erase cycle by dropping CS low after 
an erase instruction and address set is input. The chip's 
ready/busy status is indicated at the DO pin by bringing 
CS high during erase cycle. 

WRITE 
The write operation is started by sequentially loading its 
instruction, address, and data set. After the last bit of 
data is input on the DI pin, CS must be brought low befor 
the rising edge of the SK clock. This falling edge of CS 
initiates the self-timed write cycle. Like the erase opera
tion, write cycle has the ready/busy function. 

ERAL (chip erase) 
Entire memory array is erased, i.e, logical "1" state, by 
this chip erase (ERAL) operation. The chip erase cycle 
is indentical to the erase cycle except for different OP 
code. 

WRAL (chip write) 
The entire array needs to be erased before this chip write 
mode operation. Data given during this mode are written 
to all cells in the corresponding column simultaneously. 

READY/BUSY 
The ready/busy state of the KM93C46V during all the 
selftimed programming cycle (erase, write, chip erase, 
chip write) is indicated at the DO pin. Bringing the CS 
pin high, after self-timed programming cycle has been 
initiated, will produce logic 'O' at the DO pin if the chip 
is still programming and a logic '1' if the programming cy
cle has been completed. 
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KM93C46V 

PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 

0.352(8.92) 

I 
0.372(9.45) 

0 

~I 

]'""'001 0.260(6.60) 

0.040(1.02) 
0.060(1.52) 

0.159(4.05) 

0.179(4.55) 

0.115(2.92) 

0.135(3.42) 

0.020(0.51) 
0.040(1.02) 

8 PIN PLASTIC SMALL OUT LINE PACKAGE 

]••H~ 0.163 (4.15) 

0 

~ 0.012 (0.31) 

0.020 (0.51) 

0.194 (4.92) 

0.202 (5.12) 

0.055 (1.40) 

0.077 (1.95) 

t1"t'¥11h1;; 
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unit; inches (millimeters) 

0.290(7 .37) 
0.310(7.87) 

_o_,.o_oa.,.,.10,....2,.,o_i _7_, 
0.012(0.30) 

~I 

0.012 (0.30) 

0.028 (0. 70) 

0.002 (0.05) 

0.006 (0.20) 

0.006 (0.153) 

0.012 (0.303) 

0.224 (5. 70) 

0.246 (6.30) 
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KM93C56/KM93C66 CMOS EEPROM 

2K/4K Bit Serial Electrically Erasable PROM 

FEATURES GENERAL DESCRIPTION 
• Single 5 volt supply 
• Low power consumption 

- Active: 3 mA (TTL) 
- Standby: 250 µA (TTL) 

• Memory organization: 
- 128 >< 16 bits for KM93C56 
- 256 >< 16 bits for KM93C66 

• System Clock Frequency: 1 MHz (max.) 
• Self timed write cycle 

- Automatic erase before write 
- R/B status signal during programming 

• Reliable CMOS floating-gate technology 
- Endurance : 100,000 cycle 
- Data retention: 1 o years 

FUNCTIONAL BLOCK DIAGRAM 

SK >---------

DI 

CONTROL 
LOGIC 

tti!tW11'h*' ELECTRONICS 

Clock/Vpp 
GENERATOR 

CORE 
128>< 16 
256X 16 

INSTRUCTION 
DECODER 

The KM93C56/66 Is a 5V only 2K/4K bits serial 1/0 
EEPROM and is fabricated with the well defined float
ing gate CMOS technology using Flower Nordheim tun
neling for erasing and programming. 

The KM93C56/66 can be organized as 128/256 
registers of 16 bits each, which can be read/written 
serially by a microprocessor. 

The KM93C56/66 is designed for applications up to 
100,000 erase/write cycles per word and over 1 O years 
of data retention. 

KM93C56/66 

N.C .. oN.C. Vee GND 

CS DO 

SK DI 

KM93C56G/66G 
(SC56/66) 

CSOVee 
SK N.C. 

DI N.C. 

DO GND 

KM93C56GD/66GD 
(C56D/66D) 

Pin Name Pin Function 

Chip Select -~ cs 
1--

SK Serial Data Clock 
--·-

DI Serial Data Input 
f------------ - - ·----·--- -

DO Serial Data Output 
f-~-----·· ----- ---------~~--

GND Ground 
f------.. ---~-+---------~-~---.-

N.C. No Connection 

Vee Power Supply 
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KM93C56/KM93C66 CMOS EEPROM 

ABSOLUTE MAXIMUM RATINGS* 

Item Symbol Rating Unit 

Voltage on any pin relative to Vss V1N -0.3 to +7.0 v 
Temperature Under Bias Tbias -10 to +125 oc 
Storage Temperature Tstg -65to+150 oc 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 
(Voltage reference to Vss, TA=0°C to 70°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC OPERATING CHARACTERISTICS 
(Vee=4.5V to 5.5V unless otherwise specified) 

Parameter Symbol Test Condition Min Max Unit 

Operating Voltage Vee 4.5 5.5 v 
DC lee1 CS=V1H, SK=V1H - 1 mA 

Operating Current 
AC lec2 CS= V1H, SK= 1.0MHz 3 mA -

--
TTL lss1 Vec=5.5V, CS=V1L - 250 µA 

Standby Current 
CMOS lss2 Vee=5.5V, CS=Vss - 100 µA 

Input Low Voltage Levels V1L -0.3 0.8 v 
Input High Voltage Levels V1H 2.0 Vcc+0.3 v 

VoL loL=2.1mA - 0.4 v 
Output Voltage Levels 

VoH loH= -400µA 2.4 - v 
Input Leakage Current iiL V1N=5.5V -2.5 2.5 µA 

Output Leakage Current loL Vour=5.5V, CS=OV -2.5 2.5 µA 

INSTRUCTION SET FOR MODE SELECTION 

Instruction SB OP Code Address Data Comment 

READ 1 10 A7A6A5A4A3A2A1AO DouT Read register at specified address 

WRITE 1 01 A7A6A5A4A3A2A1AO D1s-Do Write the data at specified address 
ERASE 1 11 A7A6A5A4A3A2A1AO - Erase the data at specified address 

EWEN 1 00 11XXXXXX - Erase/Write enable 

EWDS 1 00 ooxxxxxx - Erase/Write disable 

WRAL 1 00 01XXXXXX D1s-Do Write all registers 

ERAL 1 00 10XXXXXX - Erase all registers 

Note: 1. A? is a "don't care" address for KM93C56. 

tl:!ti&JIUI> 
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KM93C56/KM93C66 CMOS EEPROM 

A.C. TEST CONDITIONS 

PARAMETER VALUE 

~nput Pulse Level --·--------------·--+--0_._4_5V_to __ 2_.4_V ____ ------------j 
Input Rise and Fail Time 20ns 

I ·-·-·· · -------- ----- ----- - -·-+------ ··---------------·--------i 

Output Load 1 TTL Gate and CL= 1 OOpF 

AC OPERA TING CHARACTERISTICS (Vee= 4.sv to 5.5v unless otherwise specified) 
-- ----------·------.----. 

Limits 
Parameter Symbol Test Conditions i---- -·. ··-,------ ·-- Unit 

Min. Max. 

r--Maximum clock frequency fcLK 1.0 MHz 

f-_§_K High Time ___________ --+-t_s_KH __ -+-___ (N_o_t_e_1~)---+ __ 5_0_0_-+-_-__ +-_n_s--i 
SK Low Time tsKL (Note 1 ) 250 - ns 

-----------

Minimum CS Low Time tcs (Note 2) 250 - ns 
-·· -···----··---+-··----+--------+-----t---·--r-------j 

~Setup Time _____ ____ __ __tc~_s_ ----+--R_el_at_iv_e_t_o_S_K_-+-__ 50_-+--------t--···~ 
!--~Setup Tim_e ________________ --f __ tD_1s __ -+-_R_e_la_ti_v_e_t_o __ :S_K_ _ ___ 5_0_+-----~ __ n_s __ ~ 

CS Hold Time tcsH Relative to SK 0 - ns 
f------------------+------j------- -------+-----+-----< 

DI Hold Time trnH Relative to SK 1 00 - ns 
--------------+-

0 u t put delay to data "1" tPD1 - - 500 ns 
------------··------+------+-------+--·-----r----...,------, 
c---?utput Delay to Data "O" 

CS to Status Valid 

tPDO - - 500 ns 

tsv - - 500 ns 
f--·----- ·-·--------··----+------+---------+------+----r-----

r-cs to DO in t:li_g_h_-_z ____ ······---____ t_DF ____ -+---------+-------+ __ 1 _o_o_+-__ n_s_ 
Write Cycle Time tE;w - - 1 0 

--------+--

Falling Edge of CS to Dout High·Z toH, t1 H - - 1 00 

ms 

ns 

Note 1: The SK spec. specifies a minimum SK clock period of 1 us, therefore in a SK clock cycle tsKL +tsKH must 
be equal or greater than to 1 µs. 
e.g., if tsKL=250 ns then the minimum tsKH=750 ns in order to meet the SK frequency specification. 

Note 2: The CS must be brought low for a minimum 250 ns (!cs) between consecutive instruction cycles. 

TIMING DIAGRAMS 
SYNCHRONOUS DAT A TIMING 

cs 

SK 

DI 

DO 
Vol 

t1'fof111U> 
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1-------1µS---~-

tcss -t--- tsKH ---+--- tsKL --------1 
o--------. 
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KM93C56/KM93C66 CMOS EEPROM 

TIMING DIAGRAMS (Continued) 

INSTRUCTION TIMING 

HIGH-Z 
• Nole: A7 is a don't care address for KM93C56 

• Note: A7 is a don't care address for KM93C56 

{

SK 
EWEN 
EWDS CS 

DI 

• Note: A7 is a don't care address for KM93C56 

t1&¥11h1ti> 
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KM93C56/KM93C66 

INTRODUCTION 
The KM93C56/66 is a 2K/4K bit CMOS serial 1/0 
EEPROM used with microcontrollers for non-volatile 
memory applications. The on chip programming voltage 
generator allows user to use a single 5.0V power 
supply. The write cycle of the KM93C56/66 is self tim
ed with the ready/busy status of chip indicated at the DO 
pin. All the operations of the chip are preceded by 
two OP code bits, facilitating inherent protection against 
false writes. The DO pin is a high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention. 
It is possible to connect the DI and DO pins together 
as a common 110 to futher simplify the interlace. 
However, with this configuration it is possible for a 
"bus conflict" to occur during the "dummy zero" that 
precedes the read operation, if AO is a logic high level. 
Under such a condition the voltage level seen at DO is 
undefined and will depend upon the relative impedances 
of DO and the signal source driving AO. The higher the 
current sourcing capability of AO, the higher the voltage 
at the DO pin. 

DEVICE OPERATION 
READ 
After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical "O") proceeds the 16 
bit data output string. 

EWEN/EWDS 
The KM93C66/56 is at the write disable (EWDS) state 
during the power-up period to protect against acciden
tal disturbance. After the power-up period, the write 
operation must be preceded by an write enable (EWEN) 

t11fof jli}I> 
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CMOS EEPROM 

operation. The write enable (EWEN) mode is maintained 
until a EWDS operation is executed or Vee is removed 
from the part. Execution of the read operation is indepen
dent of both EWEN and EWDS instructions. 

WRITE 
The write operation is started by sequentially loading its 
instruction, address and data set. Alter the last bit of data 
is input on the DI pin, CS must be brought low before 
the rising edge of the SK. clock. This falling edge of CS 
initiates the self-timed write cycle with auto erase. The 
chip's ready/busy status is indicated at the DO pin by 
bringing CS high during write cycle. 

ERASE 
The erase operation is started by sequentially loading its 
instruction, address. After the last bit of data Is input on 
the DI pin, CS must be brought low before the rising edge 
of the SK clock. This falling edge of CS initiates the self
timed erase cycle. The chip's ready/busy status is in
dicated at the DO pin by bringing CS high during erase 
cycle. 

WRAL 
The WRAL instruction is started by sequentially loading 
its instruction and data set. After the last bit of data is 
input on the DO pin, CS must be brought low before the 
rising edge of the SK clock. This falling edge of CS in
itiates the self-timed write cycle with auto chip erase. All 
cells are written simultaneously with given data. 

ERAL 
The ERAL instruction is started by sequentially loading 
its instruction. After the last bit of data is Input on the 
DO pin, CS must be brought low before the rising edge 
of the SK clock. This falling edge of CS initiates the self
timed write cycle. All cells are erased simultaneously. 

93 



KM93C56/KM93C66 

PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 

0.352(8.92) 

0.372(9.45) 

0 
&<:;;;;~=;;;;;;;;;;;~::;;:::;lil 

] 
0.240(6.09) 

0.260(6.60) 

I I 0.040(1.02) 

--I 0.060(1.52) 

~ 0.115(2.92) 

0.159(4.05) 

0.179(4.55) 

0.135(3.42) 

0.10:~:54) I f- L 
0.014(0.36) 
0.022(0.56) 

0.020(0.51) 

0.040(1.02) 

8 PIN PLASTIC SMALL OUT LINE PACKAGE 

]·,~~~ 
0.163 (4.15) 

0 

~ 0.012 (0.31) 

0.020 (0.51) 

0.194 (4.92) 

0.202 (5.12) 

0.055 (1.40) 

0.077 (1.95) 

t1"t'¥JlihtP 
ELECTRONICS 
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unit; inches (millimeters) 

0.290(7.37) 

0.310(7 .87) 

0.008(0.20) 7 
-0-.0-12-(0-.3~0-) -

~I 

0.012 (0.30) 

0.028 (0. 70) 

0.002 (0.05) 

0.008 (0.20) 

0.006 (0.153) 

0.012 (0.303) 

0.224 (5.70) 

0.248 (6.30) 
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KM93C56V/KM93C66V 
PRELIMINARY 

CMOS EEPROM 

2K/4K Bit Serial Electrically Erasable PROM 

FEATURES GENERAL DESCRIPTION 
•Enhanced extended operating voltage: 3.0V"'5.5V 
• Low power consumption 

- Active: 3 mA (TTL) 
- Standby: 250µA (TTL) 

• Memory organization: 
- 128 x 16 bits for KM93C56 V 
- 256 x 16 bits for KM93C66 V 

• System Clock Frequency: 1 MHz (max.) 
• Self timed write cycle 

- Automatic erase before write 
- R/B status signal during programming 

• Reliable CMOS floating-gate technology 
- Endurance : 100,000 cycle 
- Data retention: 1 0 years 

FUNCTIONAL BLOCK DIAGRAM 

CONTROL 
LOGIC 

DI 

---

t11MfJilh> 
ELECTRONICS 

Clock/Vpp 
GENERATOR 

CORE 
128X16 
256X 16 

SIA 1161 

DATA 
REGISTER 

INSTRUCTION 
REGISTER 

INSTRUCTION 
DECODER 

The KM93C56V/66V is a extended voltage 2K/4K bits 
serial 1/0 EEPROM and is fabricated with the well de
fined floating gate CMOS technology using Flower 
Nordheim tunneling for erasing and programming. 

The KM93C56V/66V can be organized as 128/256 
registers of 16 bits each, which can be read/written seri· 
ally by a microprocessor. 

The KM93C56V/66V is designed for applications up to 
100,000 erase/write cycles per word and over 10 years 
of data retention. 

KM93C56V/66V 

Pin Name 

cs 

NC.ON.C 
V~ GND 

CS DO 

SK DI 

KM93C56VG/66VG 
(C56V/66V) 

CSOVcc 
SK NC 

DI N.C. 

DO GND 

KM93C56VG D/66VG D 
( 56VD/66VD) 

Pin Function 

Chip Select I- --------- ---------- --- . 

! SK Serial Data Clock 
----------·--

DI Serial Data Input 
------ ---- ---

DO Serial Data Output 

GND Ground 
------

N.C. No Connection 
-- - --·- ----- -

Vee Power Supply 
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KM93C56V/KM93C66V 

ABSOLUTE MAXIMUM RATINGS* 

ft em Symbol 

Voltage on any pin relative to Vss V1N 

Temperature Uncler Bias Tbias 

Sforage Temtrerature Tstg 

PRELIMINARY 
CMOS EEPROM 

Rating Unit 

-0.3 to +7.0 v 
-10 to +125 oc 

-65 to +1'50 oc 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as· detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating coAditibns for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 
(Voltage reference to Vss, TA=l9°C to 70·0 q 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 3.0 - 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC OPERATING CHARACTERISTICS 
(Vee= 3.0V to 5.5V unless otherwise specified) 

Parameter Symbol Test Condition Min Max Unit 

Operating Voltage Vee 3.0 5.5 v 

Operating Curren1 ~~gi lec1 CS=SK=V1H 1 mA 
lee2 CS- v,H, SK-1MHz 3 mA 

J (TTL) lss1 Vee= 5.5, cs= v,L 250 µA 
Standby Curren} (CMOS) lss2 Vee=5.5V, CS=Vss 100 µA 
Input Low Voltage Levels VIL -0.3 0.8 v 
Input High Voltage Levels V1H 2.0 Vee+ 0.3 v 
Output Voltage Levels Vol1 loL= 2.1mA 0.4 v 
(4.5<Vee<5.5) VoH1 loH= -400µA 2.4 v 
Output Voltage Levels Vol2 loL- 10µA 0.2 v 
(3.0<Vee<4.5) VoH2 loH= -10µA 2.0 v 
Input Leakage Current lu V1N=5.5V -2.5 2.5 µA 
Output Leakage Current I Lo Vour = 5.5V, CS= OV -2.5 2.5 µA 

INSTRUCTION SET FOR MODE SELECTION 

Instruction SB OP Code Address Data Comment 

READ 1 10 A7A6A5A4A3A2A1AO DouT Read register at specified address 

WRITE 1 01 A7A6A5A4A3A2A1AO 015-0o Write the data at specified address 

ERASE 1 11 A7A6A5A4A3A2A1AO - Erase the data at specified address 

EWEN 1 00 11XXXXXX - Erase/Write enable 

EWDS 1 00 ooxxxxxx - Erase/Write disable 

WRAL 1 00 01XXXXXX D15·Do Write all registers 

ERAL 1 00 10XXXXXX - Erase all registers 

Note: 1. A7 is a "don't care" address for KM93C56V. 

t1:!tWJIUI> 
ELEtrRONICS 
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KM93C56V/KM93C66V 
PRELIMINARY 

CMOS EEPROM 

AC TEST CONDITIONS 

Parameter Value 

Input Pulse Levels 0.2V to 2.6V 
lrl_Q_ut Rise and Fall Times 20ns 
Timing Measurement Reference Level 0.8V and 2.0V 
Output Load 1 TTL GATE and CL= 1 OOpF 

AC OPERATING CHARACTERISTICS (Vcc=3.ov to 5.5V unless otherwise specified) 

Limits 
Parameter Symbol Test Conditions - Unit 

Min. Max. 

Maximum clock frequency fcLK - - 1 O MHz 

1:- ~~ ~:~ ~:;- - =-=----=- . :;:=r ~ :~:~ ~ -r:~: u -= i-:;; . 
t E~:~:~:~·_,,~" •. =--=- + :::~ --l :::::::;::~- _3!~- -_- =~t-~ -~ 

CS Hold Time 
----- ------------

DI Hold Time trnH Relative to SK 1 00 - ns 
-----------------·- ---·------ ----···------·------·- ---- ----------- ---

OU!JJIJt del<l}'_!cJdat~_"_1_"______ __\F'o_1__ ---=------- -=- __!5_00 n~_ 
Output Delay to Data "O" tpoo - - 500 ns 

-- - -- ---------------- ---------- -------------- --------- ------------- ---

cs to Status Valid tsv - - 500 ns 
-- ------ ---------------···------- ------- -- --- --------------- ----------- __ " _________ ,,, .. 

-~~~~;iszt~-D:::z ____ --:-:- ----- -- :~~ ---:~ 
Note 1: The SK spec. specifies a minimum SK clock period of 1 us, therefore in a SK clock cycle tsKL +tsKH must 

be equal or greater than to 1 µs. 
e.g., if tsKL=250 ns then the minimum tsKH=750 ns in order to meet the SK frequency specification. 

Note 2: The CS must be brought low for a minimum 250 ns (tcs) between consecutive instruction cycles. 

TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 

cs 

V1H 

1-------1µS---~----1 

tcss ~t--- tsKH---t---tsKL -----j 
-------. 

SK 
v,, 

fo1H 

V1H 
DI 

v,, 
tpoo tpo1 

DO 
VoH 

Vol 

'11l1'1ll11U' ELECTRONICS 
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KM93C56V/KM93C66V 

TIMING DIAGRAMS (Continued) 

INSTRUCTION TIMING 

• Note: A7 is a don't care address for KM93C56V 

• Note: A, is a don't care address for KM93C56V 

l/SK 
EWEN 
EWDS CS 

01___/1\ 0 

t1t!ti¥Jllh$P 
ELECTRONICS 

PRELIMINARY 
CMOS EEPROM 

HIGH·Z 

Ue'f,_----.i STANDBY I'---------
HIGH-Z 
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KM93C56V/KM93C66V 

INTRODUCTION 
The KM93C56V/66V is a 2K/4K bit CMOS serial 1/0 
EEPROM used with microcontrollers for non-volatile 
memory applications. The on chip programming voltage 
generator allows user to use a3.0V to 5.5V single power 
supply. The write cycle of the KM93C56V/66V is self tim
ed with the ready/busy status of chip indicated at the DO 
pin. All the operations of the chip are preceded by 
two OP code bits. facilitatino inherent protection against 
false writes. The DO pin is a high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention. 
It is possible to connect the DI and DO pins together 
as a common 1/0 to futher simplify the interface. 
However, with this configuration it is possible for a 
"bus conflict" to occur during the "dummy zero" that 
precedes the read operation, if AO is a logic high level. 
Under such a condition the voltage level seen at DO is 
undefined and will depend upon the relative impedances 
of DO and the signal source driving AO. The higher the 
current sourcing capability of AO, the higher the voltage 
at the DO pin. 

DEVICE OPERATION 
READ 
After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical "O") proceeds the 16 
bit data output string. 

EWEN/EWDS 
The KM93C56V/66V is at the write disable(EWDS) 
state during the power-up period to protect against acci
dental distubance. After the power-up period, the write 
operation must be preceded by an write enable(EWEN) 

tffofjllh> 
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PRELIMINARY 
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operation. The write enable (EWEN) mode is maintained 
until a EWDS operation is executed or Vee is removed 
from the part. Execution of the read operation is indepen
dent of both EWEN and EWDS instructions. 

WRITE 
The write operation is started by sequentially loading its 
instruction, address and data set. After the last bit of data 
is inout on the DI pin, CS must be brought low before 
the rising edge of the SK clock. This falling edge of CS 
initiates the self-timed write cycle with auto erase. The 
chip's ready/busy status is indicated at the DO pin by 
bringing CS high during write cycle. 

ERASE 
The erase operation is started by sequentially loading its 
instruction, address. After the last bit of data is input on 
the DI pin, CS must be brought low before the rising edge 
of the SK clock. This falling edge of CS initiates the self
timed erase cycle. The chip's ready/busy status is in
dicated at the DO pin by bringing CS high during erase 
cycle. 

WRAL 
The WRAL instruction is started by sequentially loading 
its instruction and data set. After the last bit of data is 
input on the DO pin, CS must be brought low before the 
rising edge of the SK clock. This falling edge of CS in
itiates the self-timed write cycle with auto chip erase. All 
cells are written simultaneously with given data. 

ERAL 
The ERAL instruction is started by sequentially loading 
its instruction. After the last bit of data is input on the 
DO pin, CS must be brought low before the rising edge 
of the SK clock. This falling edge of CS initiates the self
timed write cycle. All cells are erased simultaneously. 
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KM93C56V/KM93C66V 

PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 

0.352(8.92) 

0.372(9.45) 

0 
lo!:;;;;===;:;;:;;;~ 

] 
0.240(6.09) 

0.260(6.60) 

0.040(1.02) 

0.060(1.52) 

0.159(4.05) 

0.179(4.55) 

0.115(2.92) 

0.135(3.42) 

0.020(0.51) 

0.040(1.02) 

8 PIN PLASTIC SMALL OUT LINE PACKAGE 

]"'a~~ 0.163 (4.15) 

0 

~ 0.012 (0.31) 

0.020 (0.51) 

0.194 (4.92) 

0.202 (5.12) 

0.055 (1.40) 

0.077 (1.95) 

t1'!ti:f )11htP 
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unit; inches (millimeters) 

0.290(7.37) 

0.310(7.87) 

----=o_,.0...,.08,,.,.(0=-.2,,,,o,,...i _7~ 
0.012(0.30) 

~I 

0.012 (0.30) 

0.028 (0. 70) 

0.002 (0.05) 

0.008 (0.20) 

0.006 (0.153) 

0.012 (0.303) 

0.224 (5.70) 

0.248 (6.30) 
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KM93C57/KM93C67 CMOS EEPROM 

2K/4K Bit Serial Electrically Erasable PROM 

FEATURES GENERAL DESCRIPTION 
• Single 5 volt supply 
• Low power consumption 

- Active: 3 mA (TTL) 
- Standby: 2501<A (TTL) 

• User selectable memory organization 
- 256 x 16 or 512 x 8 for KM93C67 
- 128x16 or 256x8 for KM93C57 

• System Clock Frequency: 1 MHz (max.) 
- Automatic erase before write 
- R/B status signal during programming 

• Reliable CMOS floating-gate technology 
- Endurance : 100,000 cycle 
- Data retention: 1 O years 

FUNCTIONAL BLOCK DIAGRAM 

CONTROL 
LOGIC 

Clock/Vpp 
GENERATOR 

CORE 
256X16or 
512X8 
128X16 or 
256X8 

S/A (16) 

DATA 
REGISTER 

INSTRUCTION 
REGISTER 

INSTRUCTION 
DECODER 

The KM93C57/67 is a 5V only 2K/4K bits serial 1/0 
EEPROM and is fabricated with the well defined float
ing gate CMOS technology using Flower Nordheim tun
neling for erasing and programming. 

The KM93C57/67 can be organized as 128/256 
registers of 16 bits each or as 256/51 2 registers by 8 
bits each, which can be read/written serially by a 
microprocessor. 

The KM93C57/67 is designed for applications up to 
100,000 erase/write cycles per word and over 10 years 
of data retention. 

PIN CONFIGURATION 

KM93C57/67 

N.C.OORG 

Vee GND 

CS DO 

SK DI 

KM93C57G/67G 
(SC57/67) 

CSOVcc 
SK N.C. 

DI ORG 

DO GND 

KM93C57GD/67GD 
(C57D/67D) 

Pin Name Pin Function 

CS Chip Select 

SK Serial Data Clock 

DI Serial Data Input 
- --- -+--- ---------
DO Serial Data Output 

GND Ground 
•Note: When the ORG pin is connected to Vee, X16 

organization is selected. And when it is con
nected to ground, X8 organization is selected. 
If it is unconnected, then an internal pull-up device 
will select the X16 organization. 

N.C. No Connection 
------------+------·-- --

ORG * Memory Organization 
f-----

V cc Power Supply 

tl'fof jiVI> 
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KM93C57/KM93C67 CMOS EEPROM 

ABSOLUTE MAXIMUM RATINGS* 

Item Symbol Rating Unit 

Voltage on any pin relative to Vss V1N -0.3 to +7.0 v 

Temperature Under Bias Tbias -10 to +125 oc 

Storage Temperature Tstg -65to+150 oc 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 
(Voltage reference to Vss. TA=0°C to 70°C) 

Item Symbol Min Typ Max Unit 

1 ___ S_up_p_ly_V_o_lta_g_e ________ -+--____ V_c_c ___ -+---~-·-5 __ t---~5_._o __ 5.5 v 
--------f----------j 

Supply Voltage Vss 0 0 0 v 

DC OPERATING CHARACTERISTICS 
(Vee= 4.5V to 5.5V unless otherwise specified) 

Parameter Symbol Test Condition Min Max Unit 

Operating Voltage Vee 4.5 5.5 v 

DC lcc1 cs= v,H, SK= v,H - 1 mA 
Operating Current 

AC lcc2 CS= V1H, SK= 1.0MHz 3 mA -
TTL lsB1 V cc= 5.5V, CS= V1L - 250 µA 

Standby Current 
CMOS lsB2 Vee= 5.5V, CS= Vss 100 µA -

Input Low Voltage Levels V1L -0.3 0.8 v 

Input High Voltage Levels V1H 2.0 Vcc+0.3 v 
1--

VoL loL = 2.1mA - 0.4 v 
Output Voltage Levels 

VoH loH= -400µA 2.4 v -

Input Leakage Current l1L V1N =5.5V -2.5 2.5 µA 

Output Leakage Current loL Vour = 5.5V, CS= OV -2.5 2.5 µA 

t1:!tWJllU> 
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KM93C57/KM93C67 

A.C. TEST CONDITIONS 

PARAMETER 

Input Pulse Level 

Input Rise and Fail Time 

l Output Load 

AC OPERA TING CHARACTERISTICS 
(Vee= 4.5V to 5.5V unless otherwise specified) 

Parameter Symbol 

Maximum clock frequency 
- - - --

SK High Time 

SK Low Time 

Minimum CS Low Time 

CS Setup Time 
-- --- ---- -

DI Setup Time 

CS Hold Time 

DI Hold Time 

Output Delay to Data "1 " 

Output Delay to Data ''O"' 

CS to Status Valid 

CS to DO in _f1_i9h-Z 

Write Cycle Time 

Falling Edge of CS to Dout High-Z 

fcLK 

lsKH 

ls KL 

!cs 

I less 

i __ to_is _ 

I lcSH 

lDIH 

lpo1 

lpoo 

lsv 

loF 

lE/W 

loH, l1H 

CMOS EEPROM 

VALUE 

0.45V to 2.4V 
--- ----- - ---------

20ns 
---- - ---- --- -------- - -- - - -- --I 

1 TTL Gate and CL= 1 OOpF 

Limits 
Test Conditions Unit 

Min. Max. 

1.0 MHz 

ns 

Note 1. The SK spec. specifies a minimum SK clock period of 1 us, therefore in a SK clock cycle lsKL +lsKH must 
be equal or greater than to 1 11s 
e g., if lsKL=250 ns then the minimum lsKH=750 ns in order to meet the SK frequency specification. 

Note 2: The CS must be brought low for a minimum 250 ns (tcs) between consecutive instruction cycles. 

tJ:fof)lihtP 
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KM93C57/KM93C67 CMOS EEPROM 

INSTRUCTION SET FOR MODE SELECTION 

Address Data 

Instruction SB OP Code 256 x 16 512 x 8 Comment 

*(128x16) (256 x 8) 
256x16 512 x 8 

READ 1 10 
A7"-'AO A8"-'AO Dour Dour Read register at specified address 

(A6"-'AO) (A7"-'AO) (16 bit) (8 bit) 

WRITE 1 01 
A7"-'AO A8"-'AO 

D15"-'Do Da"-'Do Write the data at specified address 
(A6"-'AO) (A7"-'AO) 

ERASE 1 11 
A7"-'AO A8"-'AO 

Erase the data at specified address 
(A6"-'AO) (A7"-'AO) - -

EWEN 1 00 
11XXXXXX 11XXXXXXX 

Erase/Write enable (11XXXXX) (11XXXXXX) 
- -

EWDS 1 00 
ooxxxxxx ooxxxxxxx 

Erase/Write disable 
(OOXXXXX) (OOXXXXXX) 

- -

WRAL 1 00 
01XXXXXX 10XXXXXXX 

D15-Do Da"-'Do Write all registers 
(01 XXXXX) (01XXXXXX) 

ERAL 1 00 
10XXXXXX 01XXXXXXX 

Erase all registers 
(1 OXXXXX) (1 OXXXXXX) - -

Note: '( )' is appliable to KM93C57 

TIMING DIAGRAMS 
SYNCHRONOUS DAT A TIMING 

V1H 

cs 
VIL 

tcss tsKH 

V1H 

f-------1µs----l---

---t---ts<c ----i rtCSH 
~~~~~-+~~~~---. r-~~~~-; 

SK 
VIL 

toiH 

V1H 
DI 

VIL 

fpoo 

Va" 
DO 

Voe 

ORGANIZATION 
I 

P/N Organization AN ON 

KM93C67 512X 8 As D7 

256X16 A7 D15 

KM93C57 256X 8 A7 D7 

128X16 Aa D15 

t11fof JllHtP 
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KM93C57/KM93C67 CMOS EEPROM 

TIMING DIAGRAMS (Continued) 
INSTRUCTION TIMING 

{SKJ1.J1IUU1..t~~ 
READ CS STANDBY 

Dl~~, ....... ,_.._,._......,~~~~~~~~-,,,,=11~7"""-:-~~ 
DO HIGH-Z IQH, l1H 

/ 

EWEN~ ~K 
EWDS lcs 

DI 

41:!ti¥JllhtP 
ELECTRONICS 

ENABLE= 11 
DISABLE=OO 

l1H HIGH Z 
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KM93C57/KM93C67 

INTRODUCTION 
The KM93C57/67 is a 2K/4K bit CMOS serial 1/0 
EEPROM used with microcontrollers for non-volatile 
memory applications. The on chip programming voltage 
generator allows user to use a single 5.0V power 
supply. The write cycle of the KM93C57/67 is self tim
ed with the ready/busy status of chip indicated at the DO 
pin. All the operations of the chip are preceded by 
two OP code bits, facilitating inherent protection against 
false writes. The DO pin is a high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention. 
It is possible to connect the DI and DO pins together 
as a common 1/0 to futher simplify the interface. 
However, with this configuration it is possible for a 
"bus conflict" to occur during the "dummy zero" that 
precedes the read operation, if AO is a logic high level. 
Under such a condition the voltage level seen at DO is 
undefined and will depend upon the relative impedances 
of DO and the signal source driving AO. The higher the 
current sourcing capability of AO, the higher the voltage 
at the DO pin. 

DEVICE OPERATION 
READ 
After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical "O") proceeds the 16 
bit data output string. 

EWEN/EWDS 
The KM93C57/67 is at the write disable (EWDS) state 
during the power-up period to protect against acciden
tal disturbance. After the power-up period, the write 
operation must be preceded by an write enable (EWEN) 

t1&'¥Jllh$ 
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CMOS EEPROM 

operation. The write enable (EWEN) mode is maintained 
until a EWDS operation is executed or Vee is removed 
from the part. Execution of the read operation is indepen
dent of both EWEN and EWDS instructions. 

WRITE 
The write operation is started by sequentially loading its 
instruction, address and data set. After the last bit of data 
is input on the DI pin, CS must be brought low before 
the rising edge of the SK clock. This falling edge of CS 
initiates the self-timed write cycle with auto erase. The 
chip's ready/busy status is indicated at the DO pin by 
bringing CS high during write cycle. 

ERASE 
The erase operation is started by sequentially loading its 
instruction, address. After the last bit of data is input on 
the DI pin, CS must be brought low before the rising edge 
of the SK clock. This falling edge of CS initiates the self
timed erase cycle. The chip's ready/busy status is in
dicated at the DO pin by bringing CS high during erase 
cycle. 

WRAL 
The WRAL instruction is started by sequentially loading 
its instruction and data set. After the last bit of data is 
input on the DO pin, CS must be brought low before the 
rising edge of the SK clock. This falling edge of CS in
itiates the self-timed write cycle with auto-chip-erase. All 
cells are written simultaneously with given data. 

ERAL 
The ERAL instruction is started by sequentially loading 
its instruction. After the last bit of data is input on the 
DO pin, CS must be brought low before the rising edge 
of the SK clock. This falling edge of CS initiates the self
timed write cycle. All cells are erased simultaneously. 
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KM93C57/KM93C67 

PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 

I 
0.352(8.92) I 
0.372(9.45) 

noon 
n 111 H--

ll J_J U L4U(O.V"/ 

0.260(6.60) 

0 

ODO 
I I 0.040(1.02) 

----! 0.060(1.52) 

WWL 0.159(4.05) 

0.179(4.55) 

0.115(2.92) 

0.135(3.42) 

0 1 OTO~~ 54) I f- L-
o 014(0 36) 

0.022(0 56) 

0.02010 51 I 
0.040(1 02) 

8 PIN PLASTIC SMALL OUT LINE PACKAGE 

0 
11;;;;:::;;;;;;;;;;;;:;:===;:.I 

0.194 (4.92) 

0.202 (5.12) 

t1"t':fJll}ltP 
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] 

0.148 (3.73) 

0.163 (4.15) 

0.012 (0.31) 

0.020 (0.51) 

0.055 (1.40) 

0.077 (1.95) 

CMOS EEPROM 

~I 

unit; inches (millimeters) 

0.012 (0.30) 

0.028 (0. 70) 

0.002 (0.05) 

0.008 (0.20) 

0.006 (0.153) 

0.012 (0.303) 

0.224 (5.70) 

0.248 (6.30) 
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KM93C57V/KM93C67V 
PRELIMINARY 

CMOS EEPROM 

2K/4K Bit Serial Electrically Erasable PROM 

FEATURES GENERAL DESCRIPTION 
• Enhanced extended operating voltage: 3.0V""5.5V 
• Low power consumption 

- Active: 3 mA (TTL) 
- Standby: 250µA (TTL) 

• User selectable memory organization 
- 256 x 16 or 512 x 8 for KM93C67 V 
- 128 x 16 or 256 x 8 for KM93C57 V 

• System Clock Frequency: 1 MHz (max.) 
- Automatic erase before write 
- R/B status signal during programming 

• Reliable CMOS floating-gate technology 
- Endurance : 100,000 cycle 
- Data retention: 1 O years 

FUNCTIONAL BLOCK DIAGRAM 

DI 

CONTROL 
LOGIC 

Clock/Vpp 
GENERATOR 

CORE 
256X16 or 
512X8 
128X16or 
256X8 

INSTRUCTION 
REGISTER 

INSTRUCTION 
DECODER 

The KM93C57V/67V is a extended voltage 2K/4K bits 
serial 1/0 EEPROM and is fabricated with the well de
fined floating gate CMOS technology using Flower 
Nordheim tunneling for erasing and programming. 

The KM93C57V/67V can be organized as 128/256 
registers of 16 bits each or as 256/512 registers by 8 
bits each, which can be read/written serially by a 
microprocessor. 

The KM93C57V/67V is designed for applications up to 
100,000 erase/write cycles per word and over 10 years 
of data retention. 

PIN CONFIGURATION 

KM93C57V/67V 

N.C.OORG 

Vee GND 

CS DO 

SK DI 

· KM93C57VG/67VG 
(C57V/67V) 

CSOVe.c SK N.C. 

DI ORG 

DO GND 

KM93C57VGD/67VGD 
( 57VD/67VD) 

Pin Name Pin Function 

CS Chip Select 

SK Serial Data Clock 
+---

DI Serial Data Input 

DO Serial Data Output 
--- -- _____ .. __ ,_ ---

GND Ground 

·- --

*Note: When the ORG pin is connected to Vee, X16 
organization is selected. And when it is con
nected to ground, X8 organization is selected. 
If it is unconnected, then an internal pull-up device 
will select the X16 organization. 

N.C. 

ORG* 

Vee 

No Connection 

Memory Organization 

Power Supply 

t1&¥JllhtP 
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KM93C57V/KM93C67V 

ABSOLUTE MAXIMUM RATINGS* 

Item Symbol 

Voltage on any pin relative to Vss V1N 
---- --- - -----

Temperature Under Bias Tb1as 
··--

Storage Temperature Tstg 

PRELIMINARY 
CMOS EEPROM 

Rating I Unit ~ -0.3 to +7.0 

1 
v 

I 
-10 to +125 oc 

-65to+150 oc 
I 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
shouid be restricted to the conditions as detaiied in the operdiiunc:li seGliuns of this data srieet. Exposure tu ab
solute maximum rating conditions for extended periods may affect device reliability_ 

RECOMMENDED OPERATING CONDITIONS 
(Voltage reference to Vss. TA=0°C to 70°C) 

Item Symbol Min 

Supply Voltage 

Supply Voltage 

Vee 

Vss 

3.0 

0 

DC OPERATING CHARACTERISTICS 
(Vee= 3.0V to 5.5V unless otherwise specified) 

I 

Parameter Symbol Test Condition 

Operating Voltage Vee 

Operating Curren~ ~~g~ lee1 CS= SK= V1H 
lee2 CS=V1H, SK=1MHz 

L (TTL) lsB1 Vee= 5.5, cs= v,L 
Standby Curren'[ (CMOS) lss2 Vee= 5.5V, CS= Vss 
Input Low Voltage Levels V1L 
Input High Voltage Levels V1H 
Output Voltage Levels Vol1 loL = 2.1 mA 
(4.5<Vec<5.5) VoH1 loH = -400p.A 
Output Voltage Levels VoL2 loL = 10p.A 
(3.0<Vee<4.5) VoH2 loH = - 10p.A 
Input Leakage Current lu V1N = 5.5V 
Output Leakage Current I Lo Vour=5.5V, CS=OV 

tJ:fo@lhtP 
ELECTRONICS 

Typ 

0 

Min 

3.0 

-0.3 
2.0 

2.4 

2.0 
-2.5 

-2.5 

Max 

5.5 

0 

Max 

5.5 
1 
3 

250 
100 
0.8 

Vee+ 0.3 
0.4 

0.2 

2.5 

2.5 

Unit 

v 
v 

Unit 

v 
mA 
mA 
p.A 
p.A 
v 
v 
v 
v 
v 
v 

p.A 
p.A 
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KM93C57V/KM93C67V 
PRELIMINARY 

CMOS EEPROM 

AC TEST CONDITIONS 

Parameter 

Input Pulse Levels 
ll'lf1..Ut Rise and Fall Times 
Timing Measurement Reference Level 
Output Load 

AC OPERA TING CHARACTERISTICS 
(Vee= 3.0V to 5.5V unless otherwise specified) 

Parameter 

Ma_ximum_ clock frequencL_ ________ _ 

SK High Time 

Symbol 

fCLK 

tsKH 

Value 

0.2V to 2.6V 
20ns 
O.SV and 2.0V 
1 TTL GATE and CL= 100pF 

Limits 
Test Conditions Unit 

Min. Max. 

1.0 MHz 

(Note 1) 500 ns 
---------

f- S_~_L_ow_ T_i_m_e __________ t- lsKL,___ __ (Note 1) ~_()_--i-----;----ns_---j 
--~i~~um_C_S_L_o_w __ T __ im_e ______ __, ___ _tc_s____ _ JN_9te ~--- 250 __________ ~s __ 

r-~~-_Se!UP Time -----------+--less ______ R_Ell~ve to SK _ 

1--__QIJ'lE!!UP_Time _ --------------t-__lrl§ ____ _Fl_Ellati_v_e to~K __ 
CS Hold Time tcsH Relative to SK 

50 

50 

0 
- - -· ---- --------- -------+---------- t------- ----- ---- ---

DI Hold Time to1H Relative to SK 1 00 
·-------·- ---··----------r-------
__ _Qu_tput Delay to Data "1 " _______ _t_i:_o_1 __ _ 

Output Delay to Data "O" tpoo 
--------------------------- -- ---------

cs to Status Valid tsv 
--------------+-----·----·- j------ +--

cs to DO in Hig~~-- ____ _ 1--k-___ t--

Write Cycle Time tE1w 
--·-~-~--------~·-- ------ --------+-- - -

Falling Edge of CS to Dout High·Z toH, ti H 

--------. 
500 

500 

500 
-----------· 

100 

10 

100 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ms 

ns 

Note 1: The SK spec. specifies a minimum SK clock period of 1 us, therefore in a SK clock cycle tsKL +tsKH must 
be equal or greater than to 1 µs. 
e.g., if tsKL =250 ns then the minimum lsKH=750 ns in order to meet the SK frequency specification. 

Note 2: The CS must be brought low for a minimum 250 ns (tcs) between consecutive instruction cycles. 

tJ:!tiif JllhtP 
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KM93C57V/KM93C67V 

INSTRUCTION SET FOR MODE SELECTION 

Address 

Instruction SB OP Code 256 )( 16 
*(128x16) 

I READ 1 

I 

10 
A?rvAO 

(A6rvAO) 

WRITE 1 01 
A?rvAO 

(A6rvAO) 

ERASE 1 11 
A?rvAO 

(A6rvAO) 

I 

EWEN 1 00 
11XXXXXX 
(11XXXXX) 

ooxxxxxx 
I EWDS 1 00 

(OOXXXXX) 
I 
I WRAL 1 00 

01XXXXXX 

I (01 XXXXX) 

~ 1 00 
10XXXXXX 
(10XXXXX) 

Note: '( )' is appliable to KM93C57V 

TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 

512 )( 8 
(256 )( 8) 

A8rvAO 
(A?rvAO) 

A8rvAO 
(A?rvAO) 

A8rvAO 
(A?rvAO) 

11xxxxxxx 
(11XXXXXX) 

ooxxxxxxx 
(OOXXXXXX) 

10XXXXXXX 
(01 XXXXXX) 

01XXXXXXX 
(1 OXXXXXX) 

Data 

256 )( 16 512 )( 8 

DouT DouT 
(16 bit) (8 bit) 

D1srvDo DsrvDo 

- -

- -

- -

D1s-Do OsrvOo 

- -

PRELIMINARY 
CMOS EEPROM 

Comment 

Read register at specified address 

Write the data at specified address 

Erase the data at specified address 

Erase/Write enable 

Erase/Write disable 

Write all registers 

Erase all registers 

cs 

tcss--<f---!s-KH-=----;----~ rlcsH 
;--------, 

SK 

DI 

DO 

ORGANIZATION 

[ P/N 

I KM93C67V 

KM93C57V 

tl1fof jllh> 
ELECTRONICS 

-·tois- tlJIH 

Organization 

512X 8 

256X16 

256X 8 

128X16 

AN 

As 

A1 

ON 

07 

015 
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KM93C57V/KM93C67V 

TIMING DIAGRAMS (Continued) 

l/SK 
EWEN 
EWDS CS j 

Dl_fl'\o 

tJ:!:l:f jllh> 
ELECTRONICS 

INSTRUCTION TIMING 

PRELIMINARY 
CMOS EEPROM 

l1H HIGH-Z 

l1H HIGH-Z 

112 



KM93C57V/KM93C67V 

INTRODUCTION 
The KM93C57V/67V is a 2K/4K bit CMOS serial 1/0 
EEPROM used with microcontrollers for non-volatile 
memory applications. The on chip programming voltage 
generator allows user to use a3.0V to 5.5V single power 
supply. The write cycle of the KM93C57V/67V is self tim
ed with the ready/busy status of chip indicated at the DO 
pin. All the operations of the chip are preceded by 
two er cede bits, facilitating inherent protection against 
false writes. The DO pin is a high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention 
It is possible to connect the DI and DO pins together 
as a common 1/0 to futher simplify the interface. 
However, with this configuration it is possible for a 
"bus conflict" to occur during the "dummy zero" that 
precedes the read operation, if AO is a logic high level. 
Under such a condition the voltage level seen at DO is 
undefined and will depend upon the relative impedances 
of DO and the signal source driving AO. The higher the 
current sourcing capability of AO, the higher the voltage 
at the DO pin. 

DEVICE OPERATION 
READ 
After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical "O") proceeds the 1 6 
bit data output string. 

EWEN/EWDS 
The KM93C57/67 is at the write disable (EWDS) state 
during the power-up period to protect against acciden
tal disturbance. After the power-up period, the write 
operation must be preceded by an write enable (EWEN) 

t11!tiif Jllh> 
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PRELIMINARY 
CMOS EEPROM 

operation. The write enable (EWEN) mode is maintained 
until a EWDS operation is executed or Vee is removed 
from the part. Execution of the read operation is indepen
dent of both EWEN and EWDS instructions. 

WRITE 
The write operation is started by sequentially loading its 
instruction, address and data set. After the last bit of data 
is input on the D! pin, CS must be brought !ow before 
the rising edge of the SK clock. This falling edge of CS 
initiates the self-timed write cycle with auto erase. The 
chip's ready/busy status is indicated at the DO pin by 
bringing CS high during write cycle. 

ERASE 
The erase operation is started by sequentially loading its 
instruction, address. After the last bit of data is input on 
the DI pin, CS must be brought low before the rising edge 
of the SK clock. This falling edge of CS initiates the self
timed erase cycle. The chip's ready/busy status is in
dicated at the DO pin by bringing CS high during erase 
cycle. 

WRAL 
The WRAL instruction is started by sequentially loading 
its instruction and data set. After the last bit of data is 
input on the DO pin, CS must be brought low before the 
rising edge of the SK clock. This falling edge of CS in
itiates the self-timed write cycle with auto-chip-erase. All 
cells are written simultaneously with given data. 

ERAL 
The ERAL instruction is started by sequentially loading 
its instruction. After the last bit of data is input on the 
DO pin, CS must be brought low before the rising edge 
of the SK clock. This falling edge of CS initiates the self
timed write cycle. All cells are erased simultaneously 
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KM93C57V/KM93C67V 

PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 

0.352(8.92) 

0.372(9.45) 

0 
II::;;;====~ 

J 0.240(6.09) 

0.260(6.60) 

I I 0 040(1.02) 
____, 0.060(1.52) 

0.159(4.05) 

0.179(4.55) 

0.115(2.92) 

0.135(3.42) ~ 
010T~~54) I ~ L 

0.014(0.36) 

0.022(0.56) 

0.020(0.51) 

0.040(1 02) 

8 PIN PLASTIC SMALL OUT LINE PACKAGE 

0.194 (4.92) 

0.202 (5.12) 

t1&¥JlihtP 
ELECTRONICS 

0.012 (0.31) 

0.020 (0.51) 

0.055 (1.40) 

0.077 (1.95) 

PRELIMINARY 
CMOS EEPROM 

unit; inches (millimeters) 

0.290(7 .37) 

0.310(7 .87) 

_o_.o_oa_(o_.2_0_1 _7~ 
0.012(0.30) 

~I 

0.012 (0.30) 

0.028 (0. 70) 

0.002 (0.05) 

0.008 (0.20) 

0.006 (0.153) 

0.012 (0.303) 

0.224 (5. 70) 

0.248 (6.30) 
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KM93CS56/KM93CS66 CMOS EEPROM 

2K/4K Bit Serial Electrically Erasable PROM 

FEATURES GENERAL DESCRIPTION 
• Single 5 volt supply 
• Write protection with memory pointer 
• Low power consumption 

- Active: 3 mA (TTL) 
- Standby: 250µA (TTL) 

• Memory organization: 
- 256 x 16 bits for KM93CS66 
- 128 x 16 bits for KM93CS56 

• System Clock Frequency: 1 MHz (max.) 
• Self timed write cycle 

- Automatic erase before write 
- R/B status signal during programming 

• Reliable CMOS floating-gate technology 
- Endurance : 100,000 cycle 
- Data retention: 1 O years 

FUNCTIONAL BLOCK DIAGRAM 

SK t-----------1 

t11fof jli}itP 
ELECTRONICS 

Clock/Vpp 
GENERATOR 

MEMORY POINTER 
REGISTER 

CORE 
256X16 
128X16 

INSTRUCTION 
REGISTER 

The KM93CS56/66 is a 5V only 2K/4K bits serial 110 
EEPROM and is fabricated with the well defined float· 
ing gate CMOS technology using Flower Nordheim tun
neling for erasing and programming. 

lhe KM93G:So6t66 can be organized as i 28i256 
registers of 16 bits each, which can be read/written 
serially and provides data security feature with the 
memory pointer against the data modification. Besides, 
this memory pointer address can be locked permanetly. 

The KM93CS56/66 is designed for applications up to 
100,000 erase/write cycles per word and over 10 years 
of data retention. 

PIN CONFIGURATION 

KM93CS56/66 

Pin Name 

cs 
SK 

DI 

DO 

GND 

PE 

PRE 

Vee 

PREOPE 
Vee GNO 

CS DO 

SK DI 

KM93CS56G/66G 
(S56/66) 

CSOVee 
SK PRE 

DI PE 

DO GND 

KM93CS56GD/66GD 
(S56D/660) 

Pin Function 

Chip Select 

Serial Data Clock 

Serial Data Input 
----! 

Serial Data Output 

Ground 

Program Enable 

Protect Register Enable 

Power Supply 
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KM93CS56/KM93CS66 CMOS EEPROM 

ABSOLUTE MAXIMUM RATINGS* 

Item Symbol Rating Unit 

Voltage on any pin relative to Vss V1N -0.3 to +7.0 v 

Temperature Under Bias Tb1as -10 to +125 •c 

Storage Temperature Tstg -65 to +150 •c 

• Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 
(Voltage reference to Vss. TA=0°C to 70°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 

Supply Voltage Vss 0 0 0 v 

DC OPERATING CHARACTERISTICS 
(Vcc=4.5V to 5.5V unless otherwise specified) 

Parameter Symbol Test Condition Min Max Unit 

Operating Voltage Vee 4.5 5.5 v 
DC lcc1 cs= V1H, SK= V1H - 1 mA 

Operating Current 
AC lee2 cs= v,H, SK= 1.0MHz 3 mA -
TTL lse1 Vee=5.5V, CS=V1L - 250. µA 

Standby Current 
CMOS lse2 Vee=5.5V, CS=Vss 100 - µA 

Input Low Voltage Levels V1L -0.3 0.8 v 

Input High Voltage Levels V1H 2.0 Vcc+0.3 v 
VoL loL=2.1mA - 0.4 v 

Output Voltage Levels 
VoH loH= -400µA 2.4 v -

input Leakage Current l1L V1N=5.5V -2.5 2.5 µA 

Output Leakage Current loL Vour=5.5V, CS=OV -2.5 2.5 µA 

tt"t'¥111h> 
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KM93CS56/KM93CS66 CMOS EEPROM 

A.C. TEST CONDITIONS 

PARAMETER VALUE 

Input Pulse Level 0.45V to 2.4V 

Input Rise and Fail Time 20ns 

Output Load 1 TIL Gate and CL=100pF 

AC OPERATING CHARACTERISTICS 
(Vee= 4.5V to 5.5V unless otherwise specified) 

Limits 
Parameter Symbol Test Conditions Unit 

Min. Max. 

Maximum clock frequency fcLK - - 1.0 MHz 

SK High Time tSKH (Note 1) 500 - ns 

SK Low Time ISKL (Note 1) 250 - ns 

Minimum CS Low Time tcs (Note 2) 250 - ns 

CS Setup Time tcss Relative to SK 50 - ns 

PRE Setup Time tPRES Relative to SK 50 - ns 

PE Setup Time tPES Relative to SK 50 - ns 

DI Setup Time to1s Relative to SK 50 - ns 

CS Hold Time tcsH Relative to SK 0 - ns 

PE Hold Time tPEH Relative to CS 100 - ns 

PRE Hold Time tPREH Relative to CS 100 - ns 

DI Hold Time trnH Relative to SK 100 - ns 

Output Delay to Data "1 " tpo1 - - 500 ns 

Output Delay to Data "O" tpoo - - 500 ns 

CS to Status Valid tsv - - 500 ns 

CS to DO in Tri·state toF - - 100 ns 

Write Cycle Time tE/W - - 10 ms 

Falling Edge of CS to Dou! High-Z loH, !1 H - - 100 ns 

Note 1 : The SK spec. specifies a minimum SK clock period of 1 us, therefore in a SK clock cycle tsKL +tsKH must 
be equal or greater than to 1 µs. 
e.g., if lsKL=250 ns then the minimum tsKH=750 ns in order to meet the SK frequency specification. 

Note 2: The CS must be brought low for a minimum 250 ns (tcs) between consecutive instruction cycles. 

t1''t'if )llbtP 
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KM93CS56/KM93CS66 CMOS EEPROM 

INSTRUCTION SET FOR MODE SELECTION 

Instruction SB OP Code Address Data 

READ 1 10 A7 - AO Dour 

WRITE 1 01 A7 - AO D1s-Do 

EWEN 1 00 11XXXXXX -
EWDS 1 00 ooxxxxxx -
WRAL 1 00 01XXXXXX D1s-Do 

MPRRD 1 10 xxxxxxxx Dour 

MPREN 1 00 11XXXXXX -
MPRCLR 1 11 11111111 -
MPRWRT 1 01 A7 - AO -

MPRDS 1 00 00000000 -
Note: 1 . MPR: Memory Pointer Register 

2. A7 is a "don't care" address for KM93CS56 

TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 

V1H 
PRE 

VIL 

V1H 
PE 

VIL 

V1H 
cs 

VIL 

less 
V1H 

SK 
VIL 

DI 
V1H 

VIL 

VoH 
DO 

VoL 

t1M¥11'h' ELECTRONICS 

1µs 

tsKH 

to1H 

PRE PE Comment 

0 x Read register starting at 
specified address 

0 1 Write data at memory 

0 1 Erase/Write enable 

0 x Erase/Write disable 

0 1 Write all registers 

1 x Read MPR*' 

1 1 Enable MPR write related instructions 

1 1 Clear the MPR 

1 1 Write address in MPR* 

1 1 
One time only instruction to lock the 
MPR address permanently 

lsKL~ tcsH 

tpo1 
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KM93CS56/KM93CS66 CMOS EEPROM 

READ (PRE=V1L. PE="Don't Care") 

SK 

cs 

DI ___}1 

WRITE (PRE=V1L) II • Note A7 is a don't care address for KM93CS56 

cs STANDBY 

DI 

DO HIGH-Z----"*""----°"r.---r---.~~} READY i:H 
•Note A7 is a don't care address for KM93CS56 . ~ 

tE/W 

EWEN (PRE=V1L) 

PE 

SK 

cs _) 

1 '<XXXXXXXXXXXXXxxxx\ 
DO -----HIGH-Z--------------------

EWDS (PRE=V1L, PE="Don't Care") 

SK 

cs 

DI _r\~o __ o __ o __ o_t;tlt!tflXIX __ ~~~XX~XXXX~-XX~XXXXX~->------

DO ------HIGH-Z--------------------

tl1't'¥JIVI> 
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KM93CS56/KM93CS66 CMOS EEPROM 

MPRWRT 

PRE _J 

PE _J 

SK 

cs 

DI 

''" 
DO 

• Note A7 is a don't care address for KM93CS56 

MPRCLR 

PRE _/ 

PE 

SK 

cs 

DI 

DO HIGH-Z----tJt--------+-~- ausv} READY ~ 
~IBw~ 

MP RDS 

PRE ~xxxxxxxxxx 
PE '(X)OO()(xxxxxxxxxxxxxxx 
SK 

cs 

0 0 0 0 0 0 0 
DI 

DO P ll11 " 
HIGH-z----Sf..---------+---. su:v} READY r-

IBw==l 

t1"t'+Ji'h» 
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KM93CS56/KM93CS66 CMOS EEPROM 

WRAL (PRE=V1L) 

PE ~xxxxxxxxxxxxxxxxx 

SK 

cs 

D( 

DO II 
MPRRD CPE="Don't Care") 

PRE 

DO ----HIGH-z----41~~ 
• Note A7 is a don't care address tor KM93CS56 

MPREN 

PRE 

PE 

SK 

cs .J 

DI ____/1"\~o __ o_/ 1 1~ 

DO ----HIGH-z--------------------

tJ:!tiif JIUitP 
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KM93CS56/KM93CS66 

INTRODUCTION 
The KM93CS56/66 is a 2K/4K bit CMOS serial 1/0 
EEPROM used with microcontrollers for non-volatile 
memory applications. The on-chip programming voltage 
generator allows user to use a single 5.0V power 
supply. The write cycle of the KM93CS56/66 is self tim
ed with the ready/busy status of chip indicated at the DO 
pin. All the operations of the chip are preceded by 
two OP code bits, facilitating inherent protection against 
false writes. The DO pin is a high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention. The KM93CS56/66 offers a data security 
feature with memory pointer to prevent the protected 
memory register. Once defined the memory pointer, the 
memory register is divided into a read/write area and read 
only area. The addresses equal to or greater than the 
memory pointer are protected from the Write operation 
unless clearing the memory pointer register. 
It is possible to connect the DI and DO pins together 
as a common 1/0 to futher simplify the interface. 
However, with this configuration it is possible for a 
"bus conflict" to occur during the "dummy zero" that 
precedes the read operation, if AO is a logic high level. 
Under such a condition the voltage level seen at DO is 
undefined and will depend upon the relative impedances 
of DO and the signal source driving AO. The higher the 
current sourcing capability of AO, the higher the voltage 
at the DO pin. 

DEVICE OPERATION 
READ 
After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical "O") proceeds the 1 6 
bit data output string. After 16 bits are clocked out, the 
device read out the next address automatically. To ter
minate the read operation CS pin must be toggled high 
to low. 

EWEN/EWDS 
The KM93CS56/66 is at the write disable (EWDS) state 
during the power-up period to protect against acciden
tal disturbance. After the power-up period, the write 
operation must be preceded by an write enable (EWEN) 
operation. The write enable (EWEN) mode is maintained 
until a EWDS operation is executed or Vee is removed 
from the part. Execution of the read operation is indepen
dent of both EWEN and EWDS instructions. 

WRITE 
The write operation is started by sequentially loading its 
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instruction, address and data set. After the last bit of data 
is input on the DI pin, CS must be brought low before 
the rising edge of the SK clock. This falling edge of CS 
initiates the self-timed write cycle with auto erase. The 
chip's ready/busy status is indicated at the DO pin by bring
ing CS high during write cycle. During loading the WRITE 
instruction, the PE pin must be high, however after 
loading the WRITE instruction, the PE pin becomes "don't 
care". 

WRAL 
The WRAL instruction is started by sequentially loading 
its instruction and data set. After the last bit of data is 
input on the DO pin, CS must be brought low before the 
rising edge of the SK clock. This falling edge of CS in
itiates the self-timed write cycle with auto chip erase. All 
cells are writen simultaneously with given data. The 
WRAL instruction is valid only when the memory pointer 
register has been cleared by executing a MPRCLR instruc
tion and while loading the WRAL instruction, the PE pin 
must be held high, however after loading the WRAL in
struction, the PE pin becomes "don't care" 

MPRRD 
The memory pointer register read (MPRRD) instruction 
outputs serial 8-bit address stored in the memory pointer 
register on the DO pin. Like the read operation, a dum
my bit (logical "O") precedes the 8 bit address string. 
While loading the MPRRD instruction, PRE pin must be 
held high. 

MPREN 
The memory pointer register enable (MPREN) instruc
tion is used to enable the MPRCLR. MPRWRT and 
MPRDS modes. The device must be in EWEN mode, 
before MPREN mode is executed. Both the PRE and PE 
pin must be held high while loading the MPREN instruc
tion, however after loading the instruction, PE and PRE 
pins become "don't care". Note that MPREN instruction 
must be immediately preceded before executing a 
MPRCLR, MPRWRT, or MPRDS instruction. 

MPRCLR 
The memory pointer clear (MPRCLR) instruction reset 
the address stored in the memory pointer register. After 
executing the MPRCLR, the entire memory register can 
be programmed by using WRITE and WRAL instruction. 
Both the PRE and PE pin must be held high while loading 
the MPRCLR instruction. Once enabled this instruction, 
both the PE and PRE pins become "don't care". 
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MPRWRT 
The memory pointer register write (MPRWRT) instruc
tion program the memory pointer address into the memory 
pointer register. Once defined the memory pointer ad
dress, the memory registers, which has greater than or 
equal to the memory pointer address, are protected from 
the data modification. The memory pointer register must 
be reset before moving the memory pointer address, by 
executing the MPRCLR instruction. Both the PRE and PE 
pin must be held high while loading the MPWRT instruc
tion. Once enabled this instruction, both the PE and PRE 
pins become "don't care" 

t1'fof jihitP 
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MPRDS 
The memory pointer function disable (MPRDS) instruc
tion is one time only instruction. The MPRWRT, MPRCLR, 
and MPREN instruction is disabled by executing this in
struction. Therefore the address of the memory pointer 
register is permanently unalterable so that the memory 
registers whose address is greater than or equal to the 
memory pointer address, are not afford to modify the data 
permanetly. Both the PRE and PE pin must be held high 
while loading the MPRCLR instruction. Once enabled this 
instruction, both the PE and PRE pins become "don't 
care." 
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PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 

0.352(8.92) 

0.372(9.45) 

0 
l<;;;;;;~=;::;;;;;;;;;;=;::;:;:=>I 

0.240(6.09) 

0.260(6.60) 

I I 0.040(1.02) 
____, 0.060(1.52) 

~L 0.115(2.92) 

0.159(4.05) 

0.179(4.55) 

0.135(3.42) 

010;~~54) I ~ L 
0.014(0.36) 

0.022(0.56) 

0.020(0.51) 

0.040(1.02) 

8 PIN PLASTIC SMALL OUT LINE PACKAGE 

]''~.,. 0.163 (4.15) 

0 

~ O.Q12 (0.31) 

0.020 (0.51) 

0.194 (4.92) 

0.202 (5.12) 

0.055 (1.40) 

0.077 (1.95) 
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unit; inches (millimeters) 

0.290(7.37) 

0.310(7.87) 

_o_.0_08_(0_.2_0_) _)h~ 
0.012(0.30) 

~I 

0.012 (0.30) 

0.028 (0.70) 

0.002 (0.05) 

0.008 (0.20) 

0.006 (0.153) 

0.012 (0.303) 

0.224 (5.70) 

0.248 (6.30) 
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1,024-Bit Intelligent Serial EEPROM for Prepaid Card 

FEATURES GENERAL DESCRIPTION 
• Single 5V power supply 
• Internal Memory organization : 128 x Sbit 
• UART compatible asynchronous protocol with sys

tem clock 4.915 MHz 
Low power comsumption 
- Active Current : 5 mA 
- Standby Current : 1 OOµA 

• Fast write time: 10 ms/byte 
- Self-timed write 
- Automatic erase before write 

• Main memory area 1024 bits, divided by logic into 
- 4 bytes chip data 
- 12 bytes card data 
- 4 bytes count data and backup 
- 108 bytes free area 

• Maximally 65535 count units 
• High perfomance CMOS floating-gate technology 

- Endurance : 10,000 cycle/byte 
- Data retension : 10 years 

• Standard delivery : Wafer form and 8 pin COB 

FUNCTIONAL BLOCK DIAGRAM 

cs 
CLK 

1/0 

1/0 Bus 

UART 

Communication 

control 

Block 

Vee --

Vss --

Address 

Registers 
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Array 

(128 x 8 Bit) 

Sense Amp. & 
Write Driver 

The KM28i01 is based on an EEPROM array containing 
1024 bits. The main memory area is divided into 4 different 
section depending on the operating characteristics. It has 
EEPROM of 112 bytes, inhibitable EEPROM of 12 bytes by 
Lock-out and ROM of 4 bytes. Thus, by executing LoGk 

instruction, the address bytes ranging 4 to 15 can be pro
tected against write. 
Spicial logic algorithm to secure the value data is included. 
The two bytes storing the value data is protected from write 
operation when the new value is equal to or higher than the 
stored value. 
On delievery the memory content is at logic "1" except for 
ROM area, whose contents the customer is asked to notify 
to SAMSUNG. 

The KM28i01 is an ideal application for pre-paid cards such 
as telephone cards, using a UART-compatible asychronous 
protocol. The standard delivery of this product is performed 
either in dice or in 8 pin COB. 

High Voltage 

Generator 

Read/Write 

Controller 

Instruction 

Decoder 

Charge Data 

Comparator 

PIN CONFIGURATION 

lvccl 
@] [§] 
lcLKI ~ 
~ ~ 

(COB) 

Pin Name Pin Function 
cs Chip Select 
CLK Clock 
1/0 Data In/Out 
vcc Power 
VSS Ground 
NC No Connection 
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ABSOLUTE MAXIMUM RATINGS* 

Parameter Symbol 

Voltage on any pin relative to Vss V1N 

Temperature Under Bias Tbias 

Storage Temperature Tsl!l_ 

PRELIMINARY 
CMOSEEPROM 

Rating Unit 

-0.3to + 7.0 v 
-10to+85 oc 
-65 to+ 125 oc 

* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 
Voltage reference to Vss, TA =-20 °C to + 70 °C 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 - 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 
(Recommended operating conditions otherwise noted.) 

Parameter Symbol Test Conditions Min Typ Max Unit 

Operating Voltage Vee - 4.5 - 5.5 v 
r--~---

Operating Current Ice Vcc=5.5V, CS=5.5V - - 5 mA 

Standby Current(Reset) lss Vcc=5.5V, CS=OV - - 100 µA 

V1L - 2.4 - Vee v 
Input Voltage Levels 

V1H - - 0. - 0.8 v 
Vol 10 L=2.1mA 3 - 0.4 v 

Output Voltage Levels 
VoH loH= -400µA - - - v 

Input Leakage Current Ile V1N=5.5V, CS=V1H 2.4 - 10 µA 

Output Leakage Current ILO V 0u1=CLK=V cc=5.5V - - 10 µA 

Clock Sink Current I Ls V1N=5.5V, CS=V1L* - 10 - µA 
f----

Write Inhibit Voltage Level ~ - 3.0 - - v 

Note 1) Sinking current of Clock pin when chip not selected. 

AC TEST CONDITIONS 

Parameter Value 

Input Pulse Levels 0.45V to 2.4V 

Input Rise and Fall Times 20ns 

Timing Measurement Reference Level 0.8V and 2.0V 

Output Load 1 TTL GATE and CL=100 pF 

t1&¥JllhtP 
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AC OPERATING CHARACTERISTICS 

Parameter Symbol Test Conditions Min Typ Max Unit 

Data bit Time to VIN=VIH or VIL 
---------------- --- --------- ----- - Vout=VOH or VOL 

104 µs 

Clock to Dout Delay lp ---+-- CL=1QOpF _____ +---=---- _ _ _____ 1_50 ______ ns __ 

____E_~~el'!'!~!te_p_':ll_s~~i~~h ______ ~l\IY_ + ______ -------+-----+ 10 ms 

CS low pulse delay lcsL 100 

f--V_cc_t_o _CS_s_e_tu~p_tim_e __________ -----1--lvcc~-- __ 

Clock frequency fcLK 

CL= 100pF 5 11 - -----+------- ------------ ----------
- 4.9152 -

ASYNCHRONOUS SERIAL COMMUNICATION PROTOCOL 

Character j Character j+1 

l 1""1"'fTTf'i""1'"'1 I ("°1'"'1""1 • 0 
I Start Bit "O" 1 Stop Bit "1" 

LSB -------~- MSB 

AC TIMING DIAGRAM 

ns 

µs 

MHz 

· I 

CLK I I I I I I I I I 111111111111111111111111111111 

tvees ---1 I--- feLK 

Vee 

cs 

1/0 

Start Bit Stop Bit Start Bit Data Bit 
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TIMING DIAGRAMS 

READ TIMING 

cs 

CLK I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 111111111111111111111111111111 
<OPO-OP7> <AO-A7> <A8-A15> <Do0-Do7> 

110 1l+l+MXm11111111MI~111111111 

ISRWRT TIMING 

cs 

CLK I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 111111111111111111111111111111 
<OPO-OP7> <AO-A7> <A8-A15> <Di0-Di7> 

110 ll+l+MXm llllllllM I~ llllllllF1-=i 
' VALWRT TIMING 

cs 

CLK I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 111111111111111111111111111111 
<OPO-OP7> <Di0-Di7> <Di8-Di15> 

110 1 l+l+*M 11111111111 .......... 111-.-11 ........ 111......-F-1--=1---

USRWRT TIMING 

cs 

CLK I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 111111111111111111111111111111 
<OPO-OP7> <AO-A7> <A8-A15> <Di0-Di7> 

110 ll+l+MXm llllllllM I~ llllllllF1-=1 
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TIMING DIAGRAMS (Continix'(]) 

LOCK TIMING 

cs 

PRELIMINARY 
CMOSEEPROM 

CLK I! ! ! ! ! ! ! ! ! ! ! 1111111111111111111111111 ! ! ! I! ! ! ! I ! ! I!! ! ! ! ! ! ! ! I I 111 
<OPO-OP7> 

NOP TIMING 

cs 

CLK I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 111111111111111111111111111111 

<OPO-OP7> 

INTRODUCTION 
The KM28i01 is a value-card chip, internally organized as 
128 x 8 bits, communicating with external devices via asyn
chronous serial communication protocol with 9600 BPS. 
The operating characteristics of the memory are divided 
into different function areas : 
• address 0-3 as ROM for chip data 
• address 4-15 as inhibitible EEPROM for card data 
• address 16-17 as EEPROM with security logic for value 

data 
•address 18-19 as EEPROM with security logic for a 

back-up of value data 
•address 20-127 as blank EEPROM for storing informa-

tion 
The address range 0-3 holds unalterable chip data, eg cus
tomer l.D. or intended application. The address range 4-15 
is normally written during card initialization by the card 
issuer and secured against alteration by executing Lock 
instruction. 
The address range 16 and 17 is EEPROM and stores the 
current status of the value. The two bytes comprise a word, 
16 is low byte and 17 is high byte. 
Address range 18-19 is an exact back-up of bytes 16-17. 
Executing VALWRT instruction writes the value data into 

tJifof jilhtP 
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the address range 16-19 altogether within the lelW of 1 Oms. 
VALWRT operation is internally terminated when the new 
value is higher than or equal to the present value stored. 
Thus the number of write operation that is possible is 
restricted by chip logic to a maximum count of 65535 units. 
The address range 20-127 is always accessible both in 
read and write mode. 

PIN DESCRIPTION 
CS (Chip Select) 
The CS pin allows normal operation of device when set to 
high. When set to low, it resets the device to minimize the 
power consumption, terminating all 1/0 communication, and 
puts the output in high impedance state. 

CS (Clock) 
CLK is a system clock which allows operation of the device 
at the specified frequency. The KM28i01 has an internal 
clock divider to produce 9600 baud output using the input 
clock frequency of 4.9152 MHz. When CS is low, an inter
nal pull-down device will sink a typical current of 1 OmA 
through clock pin. 
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1/0 {Input/Output) 
The data 110 accepts data and instruction and transfers 
data at the end of READ instruction in a serial format. It is 
in a high impedance state except during the output of data. 
Each byte must begin with "O" as start bit. The device will 
accept as many bits as an instruction requires, including 
both data and address bits. 
Extra bits will be disregarded if they are "1's" and "O's" will 
be misinsterpreted as the start bit of the next byte. 
However, once the last byte of the instruction is accepted, 
the internal data-in buffer is disabled until the internal auto
timed write cycle is finished or the output of the stop bit of 
the accessed byte for read operation is finished. 

MEMORY MAP 

Add Information Information 

0 -
3 

Producer Section Read 

4 ISRWRT 

- Issuer Section Read 

15 Lock 

16 

17 
Count Section 

VALWRT 

18 Read 

19 
Count Back-up Section 

20 USRWRT - User Section 
127 Read 
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DATA PROTECTION 
Features have been designed into KM28i01 to prevent 
unwanted write cycles during power supply transitions and 
to protect from malfunction of command decoding during 
system noise periods. 
The KM28i01 has a protection feature against 1/0 noises; 
the width of which shorter than 30ns(typ.) will be filtered 
out. Any inadvertent writes are inhibited when Vee is less 
than Vw1=3.0V(min.), the write inhibit Vee level. During 

power-up, the device automatically prevents any command 
operations for a period of 1 ms after Vee reaches the Vw1 

level. Holding CS low during power transitions will also 
suppress any command operation. 

Memory Type Remark 

ROM Chip Data 

OTP ROM 
Card Data 

(by Lock Inst.) 

Low Byte of count 

High Byte of count 
EEPROM 

Back-up of low count byte 

Back-u[ of high count byte 
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DEVICE OPERATION 

INSTRUCTION SET TABLE 

OPCODE 
INSTRUCTION 

SB LBS MSB 

READ 0 1000xxxx _J_ +---- -- ----

ISRWRT 0 0100x xx x 

VALWRT 0 1100xxxx 
·-

USRWRT 0 0001 x x x x 

LOCK 0 OOOOxxxx 

NOP 0 1111xxxx 

Note) x: Don't care, SB: Start bit, SP: Stop Bit 

READ READ [ADDR1] [ADDR2] 
After a read instruction and address set is received, the 1/0 
pin outputs the contents of the specific addressed data 
bank serially. The entire 1024 bits are accessible for read
ing. 

ISRWRT1 ISRWRT [ADDR1] [ARRD2] [DATA] 

This instruction is used to write the issuer section of the 
memory. After the stop bit of data is loaded, the write cycle 
is initiated automatically. 

VALWRT VALWRT [DATA1] [DATA2] 

This instruction writes the value data into the two bytes of 
the count section. VALWRT operation is internally terminat
ed when the new value data is higher than or equal to the 
present value stored. All of the address range 16-19 is writ
ten the given data in one write cycle. Data 1 is written into 
the low bytes of address 16 and 18 and data 2 into the high 
bytes of address 17 and 19. 
After the stop bit of the data 2 is loaded, the self-timed write 
cycle is initiated automatically. 

t1'fofi1UI> 
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1 Read data 
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COMMENT 

-- ----
1 

1 

1 

1 

1 

Write into issuer section 

Write amount of money information 
--

Write into unprotected section 

Lock issuer section 

No operation 

USRWRT USRWRT [ADDR1] [ADDR2] [DATA] 
This instruction is used to write the address range of 20-
127. 

LOCK LOCK 
Lock is one time only instruction. The ISRWRT instruction 
is disabled by executing Lock. 
Therefore the issuer section(address range 4-15) is per
manatly unalterable to become a ROM area. 

NOP NOP 
NOP is an idle instruction. While executing this instruction, 
the chip does not perform any operation. 

131 

II 



KM28C16/KM28C17 CMOS EEPROM 

2K x 8 Bit CMOS Electrically Erasable PROM 

FEATURES GENERAL DESCRIPTION 
• Operating Temperature Range 

- KM28C16/KM28C17: Commercial 
- KM28C161/KM28C171: Industrial 

• Slmple Byte Write 
- Slngle TTL Level Write Signal 
- Latched Address and Data 
- Automatic Write Timing 
- Automatic Internal Erase-Before-Write 
- Ready/Busy Output Pin (KM28C1n 
- Data-Polling and Verification 

• 32-byte page Write 2ms 
- Effective 62.Sµs/byte write 

• Enhanced Write Protection 
• Single 5 volt Supply 
• Fast Access Time: 150ns 
• Power: 100µA-Standby (max) 

30mA-Operatlng (max) 
• Two Line Control·Elimlnates Bus Contention 
• 100,000 Cycle Endurance 
• JEDEC Byte-wide Memory Pinput 

FUNCTIONAL BLOCK DIAGRAM 

x 
Buffers 
Latches 

and 
Decoder 

y 
Buffers 
Latches 

and 
Decoder 

Control 
Logic 
and 
Timing 

Page Buffers 

16,384 Bit 
EEPROM 
Memory 
Array 

1/0 Buffers 
and Latches 
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The KM28C16/C17 is a 2,048 x 8 bit Electrically Eras· 
able Programmable Read Only Memory. Its data can be 
modified using simple TTL level signals and a single 
5 volt power supply. 

Writing data into the KM28C16/C17 Is very simple. The 
Internally self-timed writing cycle latches both address 
and data to provide a free system bus during the 2ms 
write period. A 32-byte page write enables an entire 
chip written in 128ms. 

The KM28C16/C17 features Data-polling, which ena· 
bles the EEPROM to signal the processor that a write 
operation is complete without requiring the use of any 
external hardware. The KM28C17 features Read/Busy 
which is a hardware scheme to signal the status of the 
write operation and is especially useful in interrupt 
driven systems. 

The KM28C16/C17 is fabricated with the well defined 
floating-gate CMOS technology using Fowler-Nordheim 
tunneling for erasing and programming. 

PIN CONFIGURATION 

Pin Name Pin Function 

Ai·A10 Address Inputs 

l/Oo·l/01 Data Inputs/Outputs 

CE Chip Enable 

OE Output .Enable 

WE Write Enable 

RDY/BSY Ready/Busy Output 

N.C. No Connection 

Vee +5V 

GND Ground 
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ELECTRICAL CHARACTERISTICS 

Parameter Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to 7.0 v 

l Commercial -10 to +125 ·c 
Temperature Under Bias 

Industrial 
Tb1as 

-65 to +150 ·c 

Storage Temperature T11tg -65 to +150 ·c 

Short Circuit Output Current los 5 mA 

* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 
KM28C16/C17: Voltage reference to Vss, TA=o·c to + 1o•c 
KM28C161/C171: Voltage reference to Vss, TA= -40°C to +85°C 

Parameter Symbol Min 

Supply Voltage Vee 4.5 

Supply Voltage Vss 0 

DC OPERATING CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Typ 

5.0 

0 

Parameter Symbol Test Conditions 

CE=OE=V1L. WE=V1H 
Operating Current Ice All I/O's= OPEN 

All Addresses* (note 1) 

Standby Current (TTL) lse1 
CE=V1H 
All I/O's= OPEN 

Standby Current (CMOS) lse2 
CE=Vcc-0.2 
All I/O's= OPEN 

Input Leakage Current lu V1N = 0 to 5.5V 

Output Leakage Current ILO Vour=O to 5.5V 

Input High Voltage, all Inputs V1H 

Input Low Voltage, all Inputs V1L 

Output High Voltage Level VoH loH= -400µ.A 

Output Low Voltage Level Vol loL=2.1mA 

Write Inhibit Vee Level Vw1 

* Note 1. All addresses toggling from V1L to V1H at 6.7MHz 

CAPACITANCE (TA=25°C, Vcc=5V, f=1.0 MHz) 

Parameter Symbol Conditions Min 

Input/Output Capacitance C110 V110=0V -
Input Capacitance C1N V1N=OV -

Note: Capacitance is periodically sampled and not 100% tested. 

t1'Mf11'h' ELECTRONICS 

Max Unit 

5.5 v 
0 v 

Min Max Unit 

- 30 mA 

1 mA 

- 100 µ.A 

- 10 µ.A 

- 10 µ.A 

2.0 Vcc+0.3 v 
-0.3 0.8 v 
2.4 - v 
- 0.4 v 
3.o - v 

Max Unit 

8 pF 

8 pF 
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KM28C16/KM28C17 CMOS EEPROM 

MODE SELECTION 

CE OE WE Mode 1/0 

L L H Read Dour 

L H L Write D1N 

L L H DATA-Polling ll01=D1 

H x x Standby & Write Inhibit High-Z 

x L x Write Inhibit -
x x H Write Inhibit -

AC CHARACTERISTICS 
KM28C16/C17: TA=0°C to +70°C, Vcc=5V±10%, unless otherwise noted. 
KM28C161/C171: TA= -.40°C to +85°C, Vcc=5V±10%, unless otherwise noted. 

TEST CONDITIONS 

Parameter Value 

Input Pulse Levels 0.45V to 2.4V 

Input Rise and Fall Times 20ns 

Input and Output Timing measurement Levels 0.8V and 2.0V 

Output Load 1 TTL Gate and CL= 1 OOpF 

READ CYCLE 

KM28C16-15 KM28C16-20 
KM28C161-15 KM28C161-20 

Parameter Symbol KM28C17-15 KM28C17-20 
KM28C171-15 KM28C171-20 

Min Max Min Max 

Read Cycle lime ~c 150 200 

Chip Enable Access lime !cE 150 200 

Address Access lime !AA 150 200 

Output Enable Access lime loE 70 90 

Output or Chip Disable to 
toF 30 40 

Output High-Z 

Output Hold from Address Change loH 0 0 

t1M&iiU1tP 
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Power 

Active 

Active 

Active 

Standby 

-

-

KM28C16-25 
KM28C161-25 
KM28C17-25 Unit 
KM28C171-25 

Min Max 

250 ns 

250 ns 

250 ns 

110 ns 

50 ns 

0 ns 
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WRITE CYCLE 

Parameter Symbol Min Max Unit 

Write Cycle Time J Commercial 
twc 

2 ms 
Industrial 5 ms 

Address Set-Up Time tAs 0 ns 

Address Hold Time tAH 80 ns 

Write Set-Up Time tcs 0 ns 

Write Hold Time tcH 0 ns 

CE Pulse Width tcw 100 ns 

Output Enable Set-Up Time toes 10 ns 

Output Enable Hold Time toeH 10 ns 

WE Pulse Width twp 100 ns 

Data Set-Up Time tos 50 ns 

Data Hold Time toH 10 ns 

Time to Device Busy toe 100 ns 

Busy to Write Recovery Time tewR 50 ns 

Byte Load Cycle Time teLC 0.2 100 µS 

Last Byte Loaded to Data Polling tLP 200 ns 

Note: The timer for teLc is reset at a falling edge of WE and restarts at a rising edge of WE. 

TIMING DIAGRAMS 

READ CYCLE WE= V1H 

ADD 

OE 

Dour 

t1'MfJllh> 
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ADD1 ADD2 

IRC 

tee 

IOF 

toe --~tAA--

VALID DATA 
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KM28C16/KM28C17 

TIMING DIAGRAMS (Continued) 

WE CONTROLLED WRITE CYCLE 

ADD 

lo ES 

CMOS EEPROM 

f-----IWP----J 

Dour ~HIGH-Z ----------+-+------h----__.,. __ 

CE CONTROLLED WRITE 

ADD 

CE 

READY/BUSY-----------------

41:!ti¥Jll}ltP 
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KM28C16/KM28C17 CMOS EEPROM 

TIMING DIAGRAMS (Continued) 

PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE) 

ADD 

CE 

WE 

DATA 

'--------J ~ ~· _:}

~SIDC= 
READY/BUSY -----.....;..-'--'----.I '-------..... 1.-----------l ~ 

PAGE MODE WRITE (CE CONTROLLED WRITE CYCLE) 

ADD 

DATA 

\l 1:_ ·~d 
~~ 

READY/BUSY --------'-.J '--------\ ~------------lt:r 
*NOTE 1. 1/07 Outputs D1Nn when the chip is read. 

t/Oo-1106 have high impedance. 

tt:!tWJlh'' ELECTRONICS 
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KM28C16/KM28C17 

DEVICE OPERATION 
READ 
Reading data from the KM28C16/C17 is similar to read
ing data from a SRAM. A read cycle occurs when WE 
is high and CE and OE are low. If either CE or OE goes 
high the read cycle is terminated. This two line control 
eliminates bus contention in a system environment. The 
Data 1/0 pins are in the high impedance state whenever 
OE or CE is high. 

WRITE 
Writing data into the KM28C16/C17 is easy. Only a sin
gle 5V supply and TIL level signals are required. The 
on-chip data latches, address latches, high voltage 
generator, and fully self-timed control logic make writ
ing as easy as writing to a SRAM. 

* * * * BYTE WRITE MODE * * * * 
The byte write of the KM28C16/C17 is only a part of the 
page write. A single byte data loading followed by a 
teLC time-out and by a nonvolatile write cycle will com
plete a byte mode write. In this mode, the write is ex
actly identical to that of the KM28C16/C17. 

**** PAGE WRITE MODE * *** 
The KM28C16/C17 allows up to 32 bytes to be written 
in a single page write cycle. A page write cycle consists 
of a data loading period, in which from 1 to 32 bytes 
of data are loaded into the KM28C16/C17 internal 
registers and a nonvolatile write period, in which the 
loaded data in the registers are written to the EEPROM 
cells of the selected page. 

Data is loaded into the KM28C16/C17 by sequentially 
pulsing WE with CE low and OE high. For each address
ed location in the page, address is latched on the fall
ing edge of WE and data is latched on the rising edge 
of WE. The data can be loaded in any "Y" address 
(Ao-A.) order (i.e. data need not be loaded into consecu
tive locations in memory in anypage) and can be 
renewed in a data loading period. 

Since the timer for loading the data (teLC) is reset at the 
falling edge of WE and starts at every rising edge of WE, 
the only requirement on WE to continue loading the 
data is that the interval between WE pulses does not 
exceed the maximum teLe (100µs). If OE goes low dur
ing the data loading period, further attempt to load the 
data will be ignored because the external WE signal is 
blocked by the OE signal internally. Consequently, the 
teLe timer is not reset by the external WE pulse if OE 
is low. 

tt&+Jil}itP 
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The page address for the nonvolatile write is the "X" 
address (As-A10) latched on the last WE. The nonvolatile 
write period consists of an erase cycle and a program 
cycle. During the erase cycle, the existing data of the 
locations being addressed are erased. The new data lat
ched at the register are written into the locations dur
ing the program cycle. Note that only the addressed 
locations in a page are rewritten during a page write 
cycle. 
The KM28C16/C17 also supports a CE controlled write 
cycle. That means CE can be used to latch the address 
and data as well as WE. 

STANDBY 
Power consumption is reduced to less than 100µA by 
deselecting the device with a high input on CE. 
Whenever CE is high, the device is in the standby mode 
and 1/00-1101 are in the high impedance state, 
regardless of the state of OE or WE. 

DATA PROTECTION 
Features have been designed into the KM28C16/C17 to 
prevent unwanted write cycles during power supply tran
sitions and system noise periods. 
The KM28C16/C17 has a protection feature against WE 
noises: a WE noise, the width shorter than 20ns (typ.) 
will not start any unwanted write cycle. 
Write cycles are also inhibited when Vee is less than 
Vw1 =3.0 volts, the write inhibits Vee level. 
During power-up, the KM28C16/C17 automatically prevents 
any write operation for a period of 2ms (typ.) after Vee 
reaches the Vw. level. This will provide the system with 
sufficient time to bring WE and CE to a high level before 
a write can occur. Read cycles can be executed during 
this initialization period. Holding either OE low or WE 
high or CE high during power-on and power-off will in
hibit inadvertent writes. 

DATA POLLING 
The KM28C16C/C17 features Data polling at 1/07 to 

detect the completion of a write cycle using a simple 
require any external hardware. During the write period, 
any dataattempt to read of the last byte the EEPROM will 
produce, at 1/07 , an inverted value of the last 1/07 data 
loaded in to the EEPROM (1/00-1/06 are at the high 
impedance state). True data will be produced at all I/O's 
once the write cycle has been completed. 
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KM28C16/KM28C17 

DEVICE OPERATION (Continued) 

READY/BUSY 
The KM28C17 has a Ready/Busy output on pin 
that indicates when the write cycle is complete. The pin 
is normally high except when a write cycle is in pro
gress, in which case the pin is low. The Ready/Busy out
put is configured as an open-drain driver there-by 
allowing two or more Ready/Busy outputs to be OR·tied. 
This pin requires an appropriate pull-up resistor for pro
per operation. The pull-up resistor value maybe 
calculated as follows. 

RP = Vcc(max)-Vol(max) = 5.1V 
lol +Ell 2.1 mA +Ell 

where Ell is the sum of the input currents of all 
devices tied to the Ready/Busy pin. 

PACKAGE DIMENSIONS 

24 LEAD PLASTIC DUAL IN LINE PACKAGE 

______,_ ---$--

CMOS EEPROM 

ENDURANCE AND DATA RETENTION 
KM28C16/C17 is designed for applications requiring up 
to 100,000 write cycles per EEPROM byte and ten years 
of data retention. This means that each byte may be 
reliably written 100,000 times without degrading device 
operation, and that the data in the byte will remain valid 
after its last write operation for ten years with or without 
power applied. 

Units: Inches (millimeters) 

lr 
"°.1~· :il 
0 

I 

-=--::--.::_~/ __ 
0.008(~~-< 
0.012 (0 30) 

Hu- ~ I ;:\~~~~ 
~ 1 fu-TI~12~1~05) 

a.:.1 (2.54) I 
TYP 

0.060 (1.52) 

TYP 

t1:!ti¥Jllh> 
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_J L__ll:~14 10.36) 0.02010.511 

11 . 0.022 (0.56) MIN 
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KM28C16/KM28C17 

PACKAGE DIMENSIONS (Continued) 

28 LEAD PLASTIC DUAL IN LINE PACKAGE 

MAX. 

0.06 (1.52) 

32 PIN PLASTIC LEADED CHIP CARRIER 

PIN1 

i --r--
1 

t1&¥Jllh> 
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Ci" .... 
-+---+I-::.~ 

ill::;; 
0 

CMOS EEPROM 

Units: Inches (millimeters) 

___Lo•-15· -r-

~ 
0.008(0.2;-J 
0.012 (0.30) 

0.125 (3.18) 
0.140 (3.56) 

0.015 MIN. (0.381) 

0.013 (0.33) 

0.021 (0.53) 

0.010 (0.254) 

0.078 (1.981) 

0.095 (2.413) 
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KM28C64A/KM28C65A CMOS EEPROM 

BK x 8 Bit CMOS Electrically Erasable PROM 

FEATURES GENERAL DESCRIPTION 
• Operating Temperature Range 

- KM28C64A/65A: Commercial 
- KM28C64Al/65AI: Industrial 

• Simple Byte Write & Page Write 
- Single TTL Level Write Signal 
- Internal Address and Data Latch 
- Automatic Internal Erase-Before-Write 
- Ready/Busy Output Pin (KM28C65A) 

• Fast Write Cycle Time 
- 64-Byte Page Write Operation 
- 5ms Byte and Page Write Cycle Time 

The KM28C64A/65A is a 8,192X8 bit Electrically 
Erasable Programmable Read Only Memory. It is 
fabricated with the floating-gate CMOS technology us· 
ing Fowler-Nordheim tunneling for erasing and pro
gramming. 

Writing data into the KM28C64A/65A is very simple. The 
internally self-timed writing cycle latches both address 
and data to provide a free system bus during the 5ms 
write period. A 64-byte page write enables an entire chip 
written in 0. 7 seconds. 

- Complete Memory Rewrite: 0.7 seconds 
• Data-Polling and Toggle bit for End of Write The KM28C64A/65A also features Data-polling and a 

Toggle bit schemes that signal the processor the early 
completion of a write cycle without requiring any ex
ternal hardware. The KM28C65A features Read/Busy 
which is a hardware scheme to signal the status of the 
write operation and is especially useful in interrupt 
driven systems. 

Detection 
• Single 5 volt Supply 
• Fast Access Time: 120ns 
• Power: 1 OOf'A-Standby (max.) 

40mA-Operatlng (max.) 
• Hardware and Software Data Protection 
• Reliable CMOS Floating-Gate Technology 

- Endurance: 100,000 Cycle 
- Data Retention: 1 O years 

• JEDEC Byte-wide Memory Pinout 

The KM28C64A/65A is designed for applications up to 
100,000 write cycles per byte. It's on-chip Error Check
ing and Correction scheme improves the endurance to 
over 1 00, 000 write cycles. 

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 
0 
z 

Ao-A12 

x 
Buffers 
Latches 

and 
Decoder 

y 

and 

Control 
Logic & 
Timming 

Page Buffers 

65.536 Bit 
EEPROM 
Memory 

Array 

1/0 Buffers 
and Latches 

RDYIBSY 

t1"t'¥11H1' ELECTRONICS 

RDY/BSY 
or N.C. 

As 
A, 

A, 
A, 

Pin Name Pin Function 

Ao-A12 Address Inputs 
f-· -·-···-----t------------

1/0o-l/07 Data Inputs/Outputs 
........... ---- ----------

Chip Enable 
-----· -- ----------- ..... 

OE Output Enable 
1------------t---------j 

WE Write Enable 
-------t------.------------

ROY /BSY Ready /Busy Output 

N.C. No Connection 
i--- ------------ -- ------------; 

Vee +5V 
r---------+--···-----------

GND Ground 
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KM28C64A/KM28C65A CMOS EEPROM 

ABSOLUTE MAXIMUM RATINGS* 

Parameter Symbol Rating Unit 

Voltage on any pin relative to Vss V1N -0.3 to +7.0 v 

Temperature Under Bias l Com. 
Tbias 

-10 to +125 ·c 
Ind. -65 to +150 oc 

Storage Temperature Tstg -65 to +150 oc 
Short Circuit Output Current los 5 mA 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 
KM28C64A/65A : Voltage reference to Vss, TA=0°C to +70°C 
KM28C64Al/65AI : Voltage reference to Vss. TA=-40°C to +85°C 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Supply Voltage Vss 0 0 

DC OPERATING CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Test Conditions 

Operating Current Ice 
CE= OE= V1L, WE= V1H, 
all I/O's open (Note 1) 

Standby Current (TIL) lss1 CE = V1H, all I/O's =open 

Standby Current (CMOS) ls02 CE=Vcc-0.2, all l/O's=open 

Input Leakage Current lu V1N = 0 to 5.5V 

Output Leakage Current ILO Vour = 0 to 5.5V 

Input High Voltage, all Inputs V1H 

Input Low Voltage, all Inputs V1L 

Output High Voltage Level VoH loH= -400µ.A 

Output Low Voltage Level Vol loL=2.1mA 

Write Inhibit Vee Level Vw1 

Note 1: All address toggling from V1L to V1H at 8.4MHz. 

CAPACITANCE (TA=25°C, f=1.0 MHz)) 

Item Symbol Conditions 

Input/Output Capacitance C110 V1L=OV 

Input Capacitance C1N V1N=OV 

Note: Capacitance is periodically sampled and not 100% tested. 

tt&+Jl•h> 
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Max Unit 

5.5 v 
0 v 

Min Max Unit 

- 40 mA 

- 1 mA 

- 100 µ.A 

- 10 µ.A 

- 10 µ.A 

2.0 Vcc+0.3 v 
-0.3 0.8 v 
2.4 - v 
- 0.4 v 
3.0 - v 

Min Max Unit 

- 10 pF 

- 6 pF 
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KM28C64A/KM28C65A CMOS EEPROM 

MODE SELECTION 

CE OE WE Mode 110 

L L H Read Dour 

L H L Write D1N 

L L H 
Dirta Polling l!01=D1 

Toggie Bit i/05 

H x x Standby and Write Inhibit High-Z 

x L x Write Inhibit -

x x H Write Inhibit -

AC CHARACTERISTICS 
KM28C64A/65A : TA=0°C to + 70°C Vcc=5V± 10%, unless otherwise noted 
KM28C64Al/65AI: TA=-40°C to +85°C Vcc=5V±10%, unless otherwise noted 

TEST CONDITIONS 

Parameter Value 

0.45V to 2.4V 

Power 

Active 

Active 

Active 

Active 

Standby 

-
-

!---Input Pulse Levels ·-----+---------------------- -------j 

Input Rise and Fall Times r---- --------- ------ ------------ 20ns ---·+-- --------·-·-- ----------
Input and Output Timing measurement Levels 

---·-·· •---•-••··---••·-------- ·---- rn 

0.8V and 2.0V -··+---- -----------
Output Load 1 TTL Gate and CL= 1 OOpF 

READ CYCLE 

KM28C64A·12 KM28C64A·15 KM28C64A·20 KM28C64A·25 
KM28C64Al-15 KM28C64Al·20 KM28C64Al·25 

Parameter Symbol KM28C65A·12 KM28C65A·15 KM28C65A·20 KM28C65A·25 Unit 
KM28C65Al-15 KM28C65Al·20 KM28C65Al-25 

Min Max Min Max Min Max Min Max 

Read Cycle Time tRC 120 150 200 250 ns 

Chip Enable Access Time tcE 120 150 200 250 ns 

Address Access Time tAA 120 150 200 250 ns 

Output Enable Access Time toE 60 80 100 120 ns 

Output or Chip Disable to Output High-Z toF 0 50 0 50 0 50 0 50 ns 

Output Hold from Address Change toH 0 0 0 0 ns 

tt:!tWJIUI> 
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KM28C64A/KM28C65A CMOS EEPROM 

WRITE CYCLE 

Parameter Symbol Min Max 

Write Cycle Time twc 5 

Address Set-Up Time lAS 0 
Address Hold Time lAH 80 
Write Set-Up Time tcs 0 
Write Hold Time lCH 0 
CE Pulse Width tcw 100 
Output Enable Set-Up Time lo ES 10 
Output Enable Hold Time lQEH 10 
Wi: Pulse Width twp 100 

f- --
Data Set-Up Time IDs 50 
Data Hold Time tDH 0 
Time to Device Busy IDs 100 
Busy to Write Recovery Time tswR 50 
Byte Load Cycle Time ts LC 0.2 150 

Last Byte Loaded to Data Polling tLP 200 

Note: The timer for tsLc is reset at a falling edge of WE and restarts at rising edge of WE. 

TIMING DIAGRAM 
READ CYCLE (Wi:=V1H) 

ADD ADD1 ADD2 

-----!Re----~ 

tcE 

loE ~---tAA----4 

loH 

Dour VALID DATA 

t1&¥Jllh> 
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Unit 

ms 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

µs 

ns 

VALID DATA 
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KM28C64A/KM28C65A CMOS_ EEPROM 

TIMING DIAGRAM 1continuedJ 

WE CONTROLLED WRITE CYCLE 

ADD 

toES lwp II 
Dour >00&)(<)----HIGH·Z--------------

DrN 

READY iE!lJSY 

CE CONTROLLED WRITE CYCLE 

•t:!ti+J11a; 
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KM28C64A/KM28C65A CMOS EEPROM 

TIMING DIAGRAMS <Continued) 

PAGE MODE WAITE (WE CONTROLLED WRITE CYCLE) 

ADD 

DATA 

READY /l!USV 

PAGE MODE WRITE ICE CONTROLLED WRITE CYCLE! 

ADD 

DATA 

READY/BUSV 

• NOTE: 1101 output DINN when the chip Is read. 
I/Os is toggling between "1" and "O" when the chip is successively read. 
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KM28C64A/KM28C65A 

TIMING DIAGRAMS (Continued) 

DAT A POLLING CYCLE 

ADD An 

CMOS EEPROM 

An An 

------..f'--1----'loe -:\·...___t"}-
•110, 

D1N= .... X~----D-our_=_X twc---------"f Ooo,•>) 

• During the write cycle, 1/07 will produce an inverted data of the last 1/07 data, loaded into the EEPROM. 

TOGGLE BIT CYCLE 

•1106 

• During the write cycle, 1/05 will toggle between "1" and "O". 

t11fof jllh> 
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KM28C64A/KM28C65A 

DEVICE OPERATION 
READ 
Reading data from the KM28C64A/65A is similar to 
reading data from a SAAM. A read cycle occurs when 
WE is high and CE and OE are low. If either CE or OE 
goes high the read cycle is terminated. This two line con
trol eliminates bus contention in a system environment. 
The DAT A 1/0 pins are in the high impedance state 
whenever OJ: or CE is high. 

WRITE 
Writing data into the KM28C64A/65A is easy. Only a 
single 5V supply and TIL level signals are required. The 
on-chip data latches, address latches, high voltage 
generator, and fully self-timed control logic make writing 
as easy as writing to a SAAM. 

* * * * BYTE WRITE MODE * * * * 

The byte write mode of the KM28C64A/65A is only a 
part of the page write mode. A single byte data loading 
followed by a tsLc time-out and by a nonvolitile write cy
cle will complete a byte mode write. 

* * * * PAGE WRITE MODE * * * * 

The KM28C64A/65A allows up to 64 bytes to be writ
ten in a single page write cycle. A page write cycle con
sists of a data loading period, in which from 1 to 64 bytes 
of data are loaded into the KM28C64A/65A internal 
registers and a nonvolatile write period, in which the load
ed data in the registers are written to the EEPROM cells 
of the selected page. 

Data is loaded into the KM28C64A/65A by sequentially 
pulsing WE with CE low and OE high. For each addressed 
location in the page, address is latched on the falling edge 
of the WE and data is latched on the rising edge of the 
WE. The data can be loaded in any "Y" address (Ao·A5) 
order (i.e. data need not be loaded into consecutive lo
cations in memory in anypage) and can be renewed in 
a data loading period. 

Since the timer for the data loading (tsLc) is reset at the 
falling edge of WE and starts at every rising edge of WE, 
the only requirement on WE to continue loding the data 
is that the interval between WE pulses dose not exceed 
the maximum tsLc (150µs). If OE goes low during the 
data loading period, further attempt to load the data will 
be ignored because the external WE signal is blocked 
by OE signal internally. Consequently, the tsLc timer is 
not reset by the external WE pulse if OE is low. The non
volatile write starts if WE stays high for at least tsLC max
imum (150µs) after the last WE low to high transition. 
The page address for the nonvolatile write is the "X" ad-

t1'Bfi'Ot> 
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dress (A6-A 1 2) latched on the last WE. The nonvolatile 
write period consists of an erase cycle and a program 
cycle. During the erase cycle, the existing data of the 
locations being addressed are erased. the new data lat
ched at the register are written into the location during 
the program cycle. Note that only the addressed loca
tion in a page are rewritten during a page write cycle. 

The KM28C64A/65A also supports CE controlled write 
cycle. That means CE can be used to latch address and 
data as well as WE. 

STANDBY 
Power comsumption is reduced to less than 1 OOµA by 
deselecting the device with a high input on CE. Whenever 
CE is high, the device is in the standby mode and 
l/Oo-1/0r are in the high impedance state, regardless of 
the state of OE or WE. 

DATA PROTECTION 
Features have been designed into the KM28C64A/65A 
to prevent unwanted write cycles during power supply 
transitions and system noise periods. 

The KM28C64A/65A has a protection feature against 
WE noises; a WE noise the width shorter than 20ns 
(typ.) will not start any unwanted write cycle. Write cycles 
are also inhibited when Vee is less than Vw1=3.0 volts, 
the write inhibits Vee level. During power-up, the 
KM28C64A/65A automatically prevents any write opera
tion for a period of 5ms (typ.) after Vee reaches the Vw1 
level. This will provide the system with sufficient time to 
bring WE and CE to a high level before a write can oc
cur. Read cycles can be executed during this initializa
tion period. Holding either OE low or WE high or CE high 
during power-on and power-off will inhibit inadvertent 
writes. 

* * * * SOFTWARE DATA PROTECTION * * * * 

The KM28C64A/65A has the JEDEC standard software 
data protection scheme for enhanced protection of stored 
data. The scheme does not affect normal write opera
tion if it is not enabled through a SOP enable software 
algorithm, followed by a write or page write operation. 
Once the protection mode is enabled, the 
KM28C64A/65A will not write any data if the SOP enable 
software algorithm is not proceded. The data protection 
function can be disabled by exection a SOP disable soft
ware algorithm. Power transmons will not reset the SOP fea
ture. All the data and address timings for the SOP enable 
and disable are identical to those of a page write cycle. 
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KM28C64A/KM28C65A 

DEVICE OPERATION (continued) 

WRITE COMPLETION INDICATORS 

* * * DATA POLLING * * * 

The KM28C64A/65A features DATA-Polling at 1/07 to 
detect the completion of a write cycle using a simple read 
and compare operation. Such a scheme dose not require 
any external hardware. During the write period, any at
tempt to read of the last byte the EEPROM will produce, 
at 1/07. an inverted inverted value of the last 1/07 data 
loaded to the EEPROM. True data will be produced 
at all I/O's once the write cycle has been completed. 

* * * TOGGLE BIT * * * 

The KM28C64A/65A also provides toggle bit at l/Oe to 
determine the end of a write cycle. During the write cy
cle, subsequent attempts to read the EEPROM will tog
gle l/Oe between "1" and "O". Once the write cycle is 
complete, the toggling will stop and valid data will be read. 

* * * READY /BUSY * * * 

The KM28C65A has a Ready/Busy output on pin 1 that 
indicates when the write cycle is complete. The pin is 

tJifof jil}I> 
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normally high except when a write cycle is in progress, 
in which case the pin is low. The Ready/Busy output is 
configured as an open-drain driver there-by allowing two 
or more Ready/Busy output to be OR-tied. This pin re
quires an appropriate pull-up resistor for proper opera
tion. The pull-up resistor value maybe calculated as 
follows. 

RP= Vcc(max)-VoL(max) = 5.1 V 

loL +l.'IL 2.1mA+l.'IL 

where ~IL is the sum of the input currents of all devices 
tied to the Ready/Busy pin. 

ENDURANCE AND DAT A RETENTION 
KM28C64A/65A is designed for applications requiring 
up to 100,000 write cycles per EEPROM byte and ten 
years of data retention. This means that each byte may 
be reliably written 100,000 times without degrading 
device operation. The device also featires an on-chip Er
ror Checking and Correction scheme that can detect and 
correct any single bit failure in a byte, and hence, signifi
cant improvements in the endurance and data retention 
characteristics are achieved. 
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KM28C64AIKM28C85A CMOS EEPROM 

SOFTWARE DATA PROTECTION ALGORITHIM* 1 

SOP Enable Sequence .SOP Disable Sequance 

Load data AA Load data AA 
To To 

Address 1 555 Address 1 555 

l I 
Load data 55 Load data 55 

To To 
Address OAAA Address OAAA 

J l 
Load data AO Load data 80 

To To 
Address 1555 Address 1555 

l l 
Page Load data AA 

or To 
Byte Write * 2 Address 1 555 

l 1 
After twc, Load data 55 

Write protection To 
state activated * 3 Address OAAA 

1 
* Write mode enabled Load data 20 

To 
Address 1555 

1 
Page 

or 
Byte Write * 2 

I 
After twc. Write 

Protection state Is 
Deactivated • 4 

Note: 1 . Data Format: l/Or-1/0o (HEX) 
Address Format: A12-Ao (HEX) 

2. 1 to 64 byte of data may be loaded in random order. 
3. Write protection state will be activated after twc .even if no data is writtern. 
4. Write protection state will be deactived after. 

t1'Bf JIU1" ELECTRONICS 
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KM28C64A/KM28C65A CMOS EEPROM 

TIMING DIAGRAM OF SOFTWARE DATA PROTECTION 

SOP ENABLE TIMING SEQUENCE 

I 
CE \ IJJlJ:A flllJA flJllA I 

m=r WE 

II DATA AAH 55H AOH Note 1 

ADD 1555H OAAAH 1555H Note 1 

SOP DISABLE TIMING SEQUENCE 

DATA 

ADD Note 1 

* ~tBLC max. 

Note 1 : 1 to 64 byte of data maybe loaded in random order. 

tJifof]ll}I> 
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KM28C64A/KM28C65A 

PACKAGE DIMENSIONS (Continued) 

28 LEAD PLASTIC DUAL IN LINE PACKAGE 

0.1 (2.54) 

TYP 

0.06 (1.52) 

32 PIN PLASTIC LEADED CHIP CARRIER 

PIN1 

0.485 (12.32) 

0.495 (12.57) 

0.449 (11.41) 

I 

I 

~-1-~ 

I 

0.430 (10.92) 

tl:!ti¥1''u' ELECTRONICS 

0.014 (0.36) 

0.022 (0.56) 

CMOS EEPROM 

Units: Inches (millimeters) 

120 (3.05) 

MIN 

(0.51) 
Mi-N-

__j__ 0° -15° -1 

=1_ 
0.008 (0.20~ 
0.012 (0.30) 

0.125 (3.18) 

0.140 (3.56) 

0.015 MIN. (0.381) 

0.013 (0.33) 

0.021 (0.53) 

0.010 (0.254) 

0.078 (1.981 I 

0.095 (2.413) 
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KM28C64B/KM28C65B 
PRELIMINARY 

CMOS EEPROM 

BK x 8 Bit CMOS Electrically Erasable PROM 

FEATURES GENERAL DESCRIPTION 
• Operating Temperature Range 

- KM28C64B/65B: Commercial 
- KM28C64B/65BI: Industrial 

• Simple Byte Write & Page Write 
- Single TTL level Write Signal 
- Internal Address and Data latch 
- Automatic Internal Erase-Before-Write 
- Ready/Busy Output Pin (KM28C65B) 

• Fast Write Cycle Time 
- 64-Byte Page Write Operation 
- 5ms Byte and Page Write Cycle Time 

The KM28C64B/65B is a 8, 192 x 8 bit Electrically 
Erasable Programmable Read Only Memory. It is 
fabricated with the floating-gate CMOS technology us
ing Fowler-Nordheim tunneling for erasing and pro
gramminq. 

Writing data into the KM28C64B/65B is very simple. The 
internally self-timed writing cycle latches both address 
and data to provide a free system bus during the 5ms 
write period. A 64-byte page write enables an entire chip 
written in 0. 7 seconds. 

- Complete Memory Rewrite: 0. 7 seconds 
• Data-Polling and Toggle bit for End of Write The KM28C64B/65B also features Data-polling and a 

Toggle bit schemes that signal the processor the early 
completion of a write cycle without requiring any ex· 
ternal hardware. The KM28C65B features Read/Busy 
which is a hardware scheme to signal the status of the 
write operation and is especially useful in interrupt 
driven systems. 

Detection 
• Single 5 volt Supply 
• Fast Access Time: 90ns 
• Power: 1 oo,.,A-Standby (max.) 

40mA-Operating (max.) 
• Hardware and Software Data Protection 
• Reliable CMOS Floating-Gate Technology 

- Endurance: 100,000 Cycle 
- Data Retention: 10 years 

• JEDEC Byte-wide Memory Pinout 

The KM28C64B/65B is designed for applications up to 
100,000 write cycles per byte. It's on-chip Error Check
ing and Correction scheme improves the endurance to 
over 100,000 write cycles. 

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 
ci 
z 

Ao-A12 

x 
Buffers 
Latches 

and 
Decoder 

y 

and 

Control 
Logic & 
Timm1ng 

Page Buffers 

65,536 81! 
EEPROM 
Memory 

Array 

l/O Buffers 
and Latches 

1/00 -1/0, 

t1'fof111H> 
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RDY/BSY 
or N.e. 

A5 
As 
A, 
A, 
A, 

l Pin Name Pin Function 

[_!-_ci:~12 _ ~d_cJre_~ Inputs -1 

f 
!Oo-1/01_-+_Data Inputs/Output~--! 

CE Chip Enable 
--- --~ ________ ___, 

OE: Output Enable 

~
WE Write Enable 

RDY ~___, Ready/BiJSY Output 

N C No Connection 

Vee +5V 
----1--------- - --

L GND Ground 
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KM28C64B/KM28C65B 

ABSOLUTE MAXIMUM RATINGS* 

Parameter Symbol 

Voltage on any pin relative to Vss V1N 

Temperature Under Bias J 
Com. 

Tbias 
Ind. 

Storage Temperature Tstg 

Short Circuit Output Current los 

PRELIMINARY 
CMOS EEPROM 

Rating Unit 

-0.3 to +7.0 v 
-10 to +125 oc 
-65 to +150 oc 
-65 to +150 oc 

5 mA 

• Permanent device dam<ige may 0c;cur if "ABSOLUTE MAXIMUM RATINGS" are .exceeded. Functional operation 
should be restricted to the conditions <is detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 
KM28C64B/65B: Voltage reference to Vss, TA=o·c to + 1o·c 
KM28C64Bl/65BI: Voltage reference to Vss, TA= -40°C to + 85°C 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Supply Voltage Vss 0 0 

DC OPERATING CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Test Conditions 

Operating Current Ice 
CE= OE= v,L, WE= v,H, 
all I/O's open (Note 1) 

Standby Current (TTL) lss1 CE= v,H, all I/O's= open 

Standby Current (CMOS) lss2 CE= Vee - 0.2, all I/O's= open 

Input Leakage Current lu v,N = o to 5.5V 

Output Leakage Current ko Your= 0 to 5.5V 

Input High Voltage, all Inputs V1H 

Input Low Voltage, all Inputs V1L 

Output High Voltage Level VoH loH= -400µ.A 

Output Low Voltage Lev.el Vol loL=2.1mA 

Write Inhibit Vee Level Vw1 

Note 1: All address toggling from V1L to V1H at 10 MHz 

CAPACITANCE (TA=25°C, 1=1.0 MHz)) 

Item Symbol Conditions 

Input/Output Capacitance C110 V1L=OV 

Input Capacitance C1N V1N=OV 

Note: Capacitance is periodically sampled and not 100% tested. 

t1:!ti¥1'1 a> 
ELECTRONICS 

Max Unit 

5.5 v 

0 v 

Min Max Unit 

- 40 mA 

- 1 mA 

- 100 µ.A 

- 10 µ.A 

- 10 µ.A 

2.0 Vcc+0.3 v 

-0.3 0.8 v 

2.4 - v 

- 0.4 v 

3.0 - v 

Min Max Unit 

- 10 pF 

- 6 pF 
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KM28C64B/KM28C65B 
PRELIMINARY 

CMOS EEPROM 

MODE SELECTION 

CE OE W£ Mode 1/0 Power 

L L H Read DouT Active 

L H L Write D1N Active 

L L H Data Polling ll01=D1 Active 

Toggle Bit 1/05 

H x x Standby and Write Inhibit High-Z 

x L x Write Inhibit -
x x H Write Inhibit -

AC CHARACTERISTICS 
KM28C64B/65B: TA=0°C to +70°C Vcc=5V±10%, unless otherwise noted 
KM28C64Bl/65BI: TA=-40°C to +85°C Vcc=5V±10%, unless otherwise noted 

TEST CONDITIONS 

Parameter Value 

Input Pulse Levels 0.45V to 2.4V 
---+-

Input Rise and Fall Times 20ns 
-------·-t---

Input and Output Timing measurement Levels 0.8V and 2.0V 
---·~-- t--~-· 

Output Load 1 TTL Gate and CL= 1 OOpF 

READ CYCLE 

KM28C64B-09 KM28C64B·12 
KM28C65B-09 KM28C65B·12 

Parameter Symbol KM28C64Bl·09 KM28C64Bl·12 
KM28C65Bl·09 KM28C65Bl·12 

Min Max Min Max 

Read Cycle Time tRc 90 120 

Chip Enable Access Time Ice 90 120 

Address Access Time !AA 90 120 

Output Enable Access Time toe 40 50 

Output or Chip Disable to Output High-Z loF 0 40 0 40 

Output Hold from Address Change loH 0 0 

t11fof JIVI> 
ELECTRONICS 

Active 

Standby 

-
-

KM28C64B·15 
KM28C65B·15 
KM28C64Bl·15 Unit 
KM28C6581·15 

Min Max 

150 ns 

150 ns 

150 ns 

60 ns 

0 40 ns 

0 ns 
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KM28C64B/KM28C65B 

WRITE CYCLE 

Parameter Symbol 

Write Cycle Time twc 

Address Set-Up Time tAS 

Address Hold Time tAH 

Write Set-Up Time tcs 

Write Hold Time tcH 

CE Pulse Width tcw 

Output Enable Set-Up Time to ES 

Output Enable Hold Time to EH 

WE Pulse Width twp 

Data Set-Up Time tDs 

Data Hold Time tDH 

Time to Device Busy tDs 

Busy to Write Recovery Time tswR 

Byte Load Cycle Time ts LC 

Last Byte Loaded to Data Polling tLP 

Min 

0 

80 

0 

0 

100 

10 

10 

100 

50 

0 

50 

0.2 

PRELIMINARY 
CMOS EEPROM 

Max Unit 

5 ms 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

100 ns 

ns 

150 µs 

200 ns 

Note: The timer for tsLc is reset at a falling edge of WE and restarts at rising edge of WE. 

'tlMING DIAGRAM 
AEAD CYCLE (WE:=V1Hl 

ADD 

Dour 

t1&¥Jlhl> 
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ADD1 ADD2 

Ice 

toe '-----!AA----' 

VALID DATA VALID DATA 
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KM28C64B/KM28C65B 

TIMING DIAGRAM (Continued) 

WE CONTROLLED WRITE CYCLE 

ADD 

toEs twp 

WE 

PRELIMINARY 
CMOS EEPROM 

Dour X50&0----HIGH-z-------ii--------

D1N 

READY /BUSV 

CE CONTROLLED WRITE CYCLE 

ADD 

to Es tcw 

D1N 

READY /!iOS'i' 

t1'fof jlihtP 
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KM28C64B/KM28C65B 

TIMING DIAGRAMS (Continued) 

PAGE MODE WRITE !WE CONTROLLED WRITE CYCLE) 

ADD 

WE 

DATA 

READY /BIJS'i' 

PAGE MODE WRITE cm: CONTROLLED WRITE CYCLE! 

ADD 

DATA 

READY /m:JSY 

* NOTE: 1101 output DfiiJN when the chip is read. 
I/Os is toggling between "1" and "O" when the chip is successively read. 

e1:!tlif jlUI> 
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KM28C64B/KM28C65B 

TIMING DIAGRAMS (Continued) 

DATA POLLING CYCLE 

ADD An An 

PRELIMINARY 
CMOS EEPROM 

An 

--+---l--;-o-toE ,..----,:\._t"":l 
D1N=,...X~-----D-ou-r=_X twc-------•-<f o,,,, ) 

* During the write cycle, 1/07 will produce an inverted data of the last 1/0, data, loaded into the EEPROM. 

TOGGLE BIT CYCLE 

·110. 

• During the write cycle, 1/05 will toggle between "1" and "O". 

tl1fofjllh> 
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KM28C64B/KM28C65B 

DEVICE OPERATION 
READ 
Reading data from the KM28C64B/65B is similar to 
reading data from a SAAM. A read cycle occurs when 
WE is high and CE and OE are low. If either CE or OE 
goes high the read cycle is terminated. This two line con
trol eliminates bus contention in a system environment. 
The DATA 1/0 pins are in the high impedance state 
whenever OE or CE is high. 

WRITE 
Writing data into the KM28C64B/65B is easy. Only a 
single 5V supply and TTL level signals are required. The 
on-chip data latches, address latches, high voltage 
generator, and fully self-timed control logic make writing 
as easy as writing to a SAAM. 

* * * * BYTE WRITE MODE * * * * 

The byte write mode of the KM28C64B/65B is only a 
part of the page write mode. A single byte data loading 
followed by a tsLc time-out and by a nonvolitile write cy
cle will complete a byte mode write. 

* * * * PAGE WRITE MODE 

The KM28C64B/65B allows up to 64 bytes to be writ
ten in a single page write cycle. A page write cycle con
sists of a data loading period, in which from 1 to 64 bytes 
of data are loaded into the KM28C64B/65B internal 
registers and a nonvolatile write period, in which the load
ed data in the registers are written to the EE PROM cells 
of the selected page. 

Data is loaded into the KM28C64B/65B by sequentially 
pulsing WE with CE low and OE high. For each addressed 
location in the page, address is latched on the falling edge 
of the WE and data is latched on the rising edge of the 
WE. The data can be loaded in any "Y" address (A0-A5) 

order (i.e. data need not be loaded into consecutive lo
cations in memory in anypage) and can be renewed in 
a data loading period. 

Since the timer for the data loading (tsLc) is reset at the 
falling edge of WE and starts at every rising edge of WE, 
the only requirement on WE to continue loding the data 
is that the interval between WE pulses dose not exceed 
the maximum tsLc (150µs). If OE goes low during the 
data loading period, further attempt to load the data will 
be ignored because the external WE signal is blocked 
by OE signal internally. Consequently, the tsLc timer is 
not reset by the external WE pulse if OE is low. The non
volatile write starts if WE stays high for at least tsLc max
imum (150µs) after the last WE low to high transition. 
The page address for the nonvolatile write is the "X" ad-

t1:!ti¥JlihtP 
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dress (A6-A 12) latched on the last WE. The nonvolatile 
write period consists of an erase cycle and a program 
cycle. During the erase cycle, the existing data of the 
locations being addressed are erased. the new data lat
ched at the register are written into the location during 
the program cycle. Note that only the addressed loca
tion in a page are rewritten during a page write cycle. 

The KM28C64B/65B also supports CE controlled write 
cycle. That means CE can be used to latch address and 
data as well as WE. 

STANDBY 
Power comsumption is reduced to less than 1 OOµA by 
deselecting the device with a high input on CE. Whenever 
CE is high, the device is in the standby mode and 
l/Oo-1/07 are in the high impedance state, regardless of 
the state of OE or WE. 

DAT A PROTECTION 
Features have been designed into the KM28C648/65B 
to prevent unwanted write cycles during power supply 
transitions and system noise periods. 

The KM28C648/65B has a protection feature against 
WE noises; a WE noise the width shorter than 20ns 
(typ.) will not start any unwanted write cycle. Write cycles 
are also inhibited when Vee is less than Vw1=3.0 volts, 
the write inhibits Vee level. During power-up, the 
KM28C64B/65B automatically prevents any write opera
tion for a period of 5ms (typ.) after Vee reaches the Vw1 
level. This will provide the system with sufficient time to 
bring WE and CE to a high level before a write can oc
cur. Read cycles can be executed during this initializa
tion period. Holding either OE low or WE high or CE high 
during power-on and power-off will inhibit inadvertent 
writes. 

* * * * SOFTWARE DATA PROTECTION * * * * 

The KM28C648/65B has the JEDEC standard software 
data protection scheme for enhanced protection of stored 
data. The scheme does not affect normal write opera
tion if it is not enabled through a SDP enable software 
algorithm, followed by a write or page write operation. 
Once the protection mode is enabled, the 
KM28C64B/65B will not write any data if the SDP enable 
software algorithm is not proceded. The data protection 
function can be disabled by exaction a SDP disable soft
ware algorithm. Power transitions will not reset the SDP fea
ture. All the data and address timings for the SDP enable 
and disable are identical to those of a page write cycle. 
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KM28C64B/KM28C65B 

DEVICE OPERATION (Continued) 

WRITE COMPLETION INDICATORS 

* * * DATA POLLING * * * 

The KM28C64B/65B features DATA-Polling at 1101 to 
detect the completion of a write cycle using a simple read 
and compare operation. Such a scheme dose not require 
any external hardware. During the write period. any at
tempt to read of the last byte the EE PROM will produce. 
at 1/07. an inverted inverted value of the last 1/07 data 
loaded to the EEPROM. True data will be produced 
at all I/O's once the write cycle has been completed 

* * * TOGGLE BIT * * * 

The KM2BC64B/65B also provides toggle bit at 1/05 to 
determine the end of a write cycle. During the write cy· 
cle, subsequent attempts to read the EEPROM will tog· 
gle 1/05 between "1" and "O". Once the write cycle is 
complete, the toggling will stop and valid data will be read. 

* * * READY /BUSY * * * 

The KM28C65B has a Ready/Busy output on pin 1 that 
indicates when the write cycle is complete. The pin is 

t1'fof jl1H> 
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normally high except when a write cycle is in progress, 
in which case the pin is low. The Ready/Busy output is 
configured as an open-drain driver there-by allowing two 
or more Ready/Busy output to be OR-tied. This pin re· 
quires an appropriate pull-up resistor for proper opera
tion. The pull-up resistor value maybe calculated as 
follows. 

RP= '.,'cc(maxl:VoL(max) = ~'II_ 

loL +l'IL 2.1mA+l'IL 

where 21L is the sum of the input currents of all devices 
tied to the Ready/Busy pin. 

ENDURANCE AND DAT A RETENTION 
KM28C64B/65B is designed for applications requiring 
up to 1 00,000 write cycles per EEPROM byte and ten 
years of data retention. This means that each byte may 
be reliably written 100,000 times without degrading 
device operation. The device also featires an on-chip Er· 
ror Checking and Correction scheme that can detect and 
correct any single bit failure in a byte, and hence, signifi· 
cant improvements in the endurance and data retention 
characteristics are achieved. 
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SOFTWARE DATA PROTECTION ALGORITHIM* 1 

SOP Enable Sequence SOP Disable Sequance 

Load data AA Load data AA 
To To 

Address 1 555 Address 1 555 

l 1 
Load data 55 Load data 55 

To To 
Address OAAA Address OAAA 

I l 
Load data AO Load data 80 

To To 
Address 1 555 Address 1555 

1 J_ 

Page Load data AA 
or To 

Byte Write • 2 Address 1555 

1 1 
After twc. Load data 55 

Write protection To 
state activated• 3 Address OAAA 

1 
• Write mode enabled Load data 20 

To 
Address 1555 

l 
Page 

or 
Byte Write • 2 

I 
After twc. Write 

Protection state is 
Deactivated • 4 

Note: 1 . Data Format: 1/07-l/Oo (HEX) 
Address Format: A, 2-Ao (HEX) 

2. 1 to 64 byte of data may be loaded in random order. 
3. Write protection state will be activated after twc even if no data is writtern. 
4. Write protection state will be deactived after. 

t1&¥JllhtP 
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KM28C64B/KM28C65B 

TIMING DIAGRAM OF SOFTWARE DATA PROTECTION 

SOP ENABLE TIMING SEQUENCE 

DATA 

ADD 1555H OAAAH 1555H 

SOP DISABLE TIMING SEQUENCE 

DATA 

ADD 

... IBLC max. 

Note 1: 1 to 64 byte of data maybe loaded in random order. 

41111'¥iiU ,, 
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Note 1 

Note 1 

Note 1 

Note 1 
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KM28C64B/KM28C65B 

PACKAGE DIMENSIONS (Continued) 

28 LEAD PLASTIC DUAL IN LINE PACKAGE 

-+-----+11 -~I; 
~==~~~~~:;:::;::;;::~] 
I ',~J ~·-~~~~-1_.4_65~(3_7._2)~~~~~~~1 
f---- MAX. 

PRELIMINARY 
CMOS EEPROM 

Units: Inches (millimeters) 

_ __l_o·-15· 

-~r 

-=1-
0. 008 10.20--:f 
0.012 (0.30) 

11~0.120 (3.05) 
LJ MIN 

0.020 (0.51) 
Mi-N-

32 PIN PLASTIC LEADED CHIP CARRIER 

PIN1 

0.485 (12.32) 

0.495 (12.57) 
0.449 (11.41) 

i --,--
1 

0.430 (10.92) 

t1MifJIUltP 
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0.125 (3.18) 
0.140 (3.56) 

0.015 MIN. (0.381) 

0.013 (0.33) 

0.021 (0.53) 

0.010 (0.254) 

0.078 (1.981) 

0.095 (2.413) 
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KM28C256 CMOS EEPROM 

32K x 8 Bit CMOS Electrically Erasable PROM 

FEATURES GENERAL DESCRIPTION 
• Operating Temperature Range 

- KM28C256: Commercial 
- KM28C2561: Industrial 

• Slmple Byte Write & Page Write 
- Single TTL Level Write Signal 
- Internal Address and Data Latch 
- Automatic Write Timing 
- Automatic Internal Erase-Before-Write 

• Fast Write Cycle Time 
- 64·byte Page Write Operation 
- Sms Byte and Page Write Cycle Time 
- Complete Memory Rewrite: 2.5 seconds 

• Data Polling and Toggle bit for End of Write 
Detection 

• Single 5 volt Supply 
• Fast Access Time: 150ns 
• Power: 100µA-Standby (max.) 

40mA-Operating (max.) 
• Hardware and Software Data Protection 
• Reliable CMOS Floating-Gate Technology 

- Endurance: 100,000 
- Data Retention: 10 years 

• JEDEC Approved Byte-Wide Plnout 

FUNCTIONAL BLOCK DIAGRAM 

x 
Buffers 

Latches 

and 

Decoder 

Ao-A14 

y 

Buffers 

Latches 

and 

Decoder 

Page Buffers 

262,144 Bit 

EEPROM 

Array 

1/0 Buffers 

and Latches 

~ ~-~ 

WE Logic and 

·oE Timing 

t11MfJllh> 
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The KM28C256 is a 32,768 x 8 bit Electrically Erasable 
Programable Read Only Memory. It is fabricated with 
the floating-gate CMOS technology using Fowler
Nordheim tunneling for erasing and programming. 

Writing data into the KM28C256 is very simple. The 
internally self-timed writing cycle latches both address 
and data to provide a free system bus during the 5ms 
write period. A 64-byte page write enables an en
tire chip written in 2.5 seconds. 

The KM28C256 also features Data polling and Toggle 
bit schemes that signal the processor the early com
pletion of a write cycle without requiring any external 
hardware. 

The KM28C256 is designed for applications up to 
100,000 write cycles per byte. Its on-chip Error Check
ing and Correction scheme improves the endurance to 
over 100,000 write cycles. 

PIN CONFIGURATION 

A14 

A12 

A7 

A6 

AS 

Pin Name 

~-A,. 

l/Oo-1/01 

CE 

OE 

WE 

N.C. 

Vr;x; 

GND 

Pin Function 

Address Inputs 

Data Inputs/Outputs 

Chip Enable 

Output Enable 

Write Enable 

No Connection 

+5V 

Ground 
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KM28C256 CMOS EEPROM 

ABSOLUTE MAXIMUM RATINGS* 

Parameter Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to 7.0 v 

l Commercial -10 to +125 ·c 
Temperature Under Bias 

l Industrial 
Tbiu 

-65 to +150 ·c 
Storage Temperature Tstg -65 to +150 ·c 
Short Circuit Output Current los 5 mA 

• Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 
KM28C256: Voltage reference to Vss, TA= o•c to + 70°C 
KM28C2561: Voltage reference to Vss, TA= -40°C to +85°C 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Supply Voltage Vss 0 0 

DC OPERATING CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Test Conditions 

CE=OE=V1L. WE=V1H, 
Operating Current Ice all I/O's = open 

all addresses* (Note 1) 

Standby Current (TTL) lse1 CE= V1H, all I/O's= open 

Standby Current (CMOS) ls02 CE=Vcc-0.2, all l/O's=open 

Input Leakage Current lu V1N = O to 5.5V 

Output Leakage Current I Lo Vour= 0 to 5.5V 

Input High Voltage, all Inputs V1H 

Input Low Voltage, all Inputs V1L 

Output High Voltage Level VoH loH= -400µ.A 

Output Low Voltage Level Vol loL=2.1mA 

Write Inhibit Vee Level Vw1 

• Note 1. All addresses toggling from V1L to V1H at 6.7MHz 

t11!ti:f )IOI> 
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Max Unit 

5.5 v 
0 v 

Min Max Unit 

- 40 mA 

- 1 mA 

- 100 µA 

- 10 µA 

- 10 µA 

2.0 Vcc+0.3 v 
-0.3 0.8 v 
2.4 - v 
- 0.4 v 
3.0 - v 
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KM28C256 CMOS EEPROM 

CAPACITANCE (TA=25°C, Vcc=5V, f=1.0 MHz) 

Parameter Symbol Conditions Min 

Input/Output Capacitance C110 VllO=OV -
Input Capacitance C1N V1N=OV -

Note; Capacitance is periodically sampled and not 100% tested-

MODE SELECTION 

CE OE WE Mode 

L L H Read 

L H L Write 

L L H 
Data-Polling 

Toggle Bit 

H x x Standby & Write Inhibit 

x L x Write Inhibit 

x x H Write Inhibit 

AC CHARACTERISTICS 
KM28C256: TA=O"C to +70°C, Vcc=5V±10%, unless otherwise noted. 
KM28C2561: TA= -40°C to +85°C, Vcc=5V±10%, unless otherwise noted. 

TEST CONDITIONS 

Parameter 

Input Pulse Levels 0.45V to 2.4V 

Input Rise and Fail Times 20ns 

Input and Output Timing measurement Levels 0.8V and 2.0V 

1/0 

DOUT 

D1N 

ll01=D1 

l/Oe 

High·Z 

-
-

Value 

Output Load 1 TTL Gate and CL= 1 OOpF 

READ CYCLE 

KM28C256-15 KM28C256·20 
Parameter Symbol KM28C2561·15 KM28C2561-20 

Min Max Min Max 

Read Cycle Time tRc 150 200 

Chip Enable Access Time tcE 150 200 

Address Access Time tAA 150 200 

Output Enable Access Time toe 80 100 

Output or Chip Disable to 
toF 0 50 0 50 Output High-Z 

Output Hold from Address Change toH 0 0 

t11faf jlUI> 
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Max Unit 

10 pF 

6 pF 

Power 

Active 

Active 

Active 

Active 

Standby 

-
-

KM28C256·25 
KM28C2561·25 Unit 
Min Max 

250 ns 

250 ns 

250 ns 

120 ns 

0 50 ns 

0 ns 

167 

II 



KM28C256 CMOS EEPROM 

WRITE CYCLE 

Parameter Symbol Min Max Unit 

Write Cycle Time twc 5 ms 

Address Set-Up Time tAS 0 ns 

Address Hold Time tAH 80 ns 

Write Set-Up Time tcs 0 ns 

Write Hold Time tcH 0 ns 

CE Pulse Width tcw 100 ns 

Output Enable Set-Up Time to ES 10 ns 

Output Enable Hold Time toEH 10 ns 

WE Pulse Width twp 100 ns 

Data Set-Up Time tos 50 ns 

Data Hold Time toH 0 ns 

Byte Load Cycle Time teLC 0.2 150 µS 

Last Byte Loaded to Data Polling tLP 200 ns 

Note: The timer for teLc is reset at a falling edge of WE and starts at a rising edge of WE. 

TIMING DIAGRAMS 

READ CYCLE WE= V1H 

ADD ADD1 ADD2 

IRC 

CE f---tcE 
IDF 

!--toe IAA 

Dour VALID DATA 

rtt:!tWi''h' ELECTRONICS 
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KM28C256 

TIMING DIAGRAMS (Continued) 

WE CONTROLLED WRITE CYCLE 

toes 

CMOS EEPROM 

-twp---< 

Dour ~HIGH-Z---------------~-----

CE CONTROLLED WRITE CYCLE 

ADD 

>----- tcw----< 

Dour 

tt"tW1'h1' ELECTRONICS 
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KM28C256 

TIMING DIAGRAMS ccontinuedl 

PAGE MOOE WRITE (WE CONTROLLED WRITE CYCLE) 

ADD 

DATA 

PAGE MODE WRITE (CE CONTROLLED WRITE CYCLE) 

ADD 

ce, 

DATA 

tt:i:WJIUiil> 
ELECTRONICS 

•NOTE 1. 1107 Outputs D1Nn when the chip is read. 
l/Oe Is toggling between "1" and "O" when 

the chip is successively read 

CMOS EEPROM 
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KM28C256 CMOS EEPROM 

TIMING DIAGRAMS (Continued) 

DAT A POLLING CYCLE 

ADD 

--------ILP._-~-+-to-E __, ,...--~~._ __ __,}"'}-

--~~-<,_Do_u_r=-X-----------<~ 
-------twc l 

• 110, 

• During the write cycle, 1/07 will produce an inverted data of the last 1/07 data, loaded into the EEPROM. 

TOGGLE BIT CYCLE 

• 1/0a 

*During the write cycle, I/Os will toggle between '1' and 'O' 

tti!:Wi1U'> 
ELECTRONICS 
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KM28C256 

DEVICE OPERATION 
READ 
Reading data from the KM28C256 is similar to reading 
data from a SAAM. A read cycle occurs when WE is high 
and CE and OE are low. If either CE or OE goes high 
the read cycle is terminated. This two line control 
eliminates bus contention in a system environment. The 
Data 1/0 pins are in the high impedance state whenever 
OE or CE is high. 

STANDBY 
Power consumption is reduced to less than 100µA by 
deselecting the device with a high input on CE. 
Whenever CE is high, the device is in the standby mode 
and 1/00-1/07 are in the high impedance state, 
regardless of the state of OE or WE. 

WRITE 
Writirig data into the KM28C256 is easy. Only a single 
5V supply and TTL level signals are required. The on
chip data latches, address latches, high voltage 
generator, and fully self-timed control logic make writing 
as easy as writing to a SAAM. 

* ••• BYTE WRITE MODE * * * * 
The byte write of the KM28C256 is only a part of the 
page write. A single byte data loading followed by a 
teLC time-out and by a nonvolatile write cycle will com
plete a byte mode write. 

* ••• PAGE WRITE MODE •• •• 
The KM28C256 allows up to 64 bytes to be written in 
a single page write cycle. A page write cycle consists 
of a data loading period, in which from 1 to 64 bytes 
of data are loaded into the KM28C256 internal registers 
and a nonvolatile write period, in which the loaded data 
in the registers is written to the EEPROM cells of the 
selected page. 

Data is loaded into the KM28C256 by sequentially puls
ing WE with CE low and OE high. For each addressed 
location in the page, address is latched on the falling 
edge of WE and data is latched on the rising edge of 
WE. The data can be loaded in any "Y" address (Ao·A5) 
order (i.e. data need not be loaded into consecutive lo
cations in memory in anypage) and can be renewed in 
a data loading period. 

Since the timer for loading the data (teLC) is reset at the 
falling edge of WE and starts at every rising edge of WE, 
the only reqllirement on WE to continue loading the data 
is that the interval between WE pulses does not exceed 
the maximum teLC (150µs). If OE goes low during the 
data loading period, further attempt to load the data will 
be ignored because the external WE signal is blocked 
by the OE signal internally. Consequently, the teLC 
timer is not reset by the external WE pulse If OE is low. 

411MfJllh> 
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CMOS EEPROM 

The nonvolatile write starts if WE stays high for at least 
teLe maximum (150µs) after the last WE low to high 
transition. The page address for the nonvolatile write 
is the "X" address (Ae·A,,) latched on the last WE. The 
nonvolatile write period consists of an erase period and 
a program cycle. During the erase period, the existing 
data of the locations being addressed are erased. The 
new data latched at the register are written into the loca
tions during the program cycle. Note that only the ad
dressed locations In a page are rewritten during a page 
write cycle. 
The KM28C256 also supports a CE controlled write cy
cle. That means CE can be used to latch the address 
and data as well as WE. 

DATA PROTECTION 
Features have been designed into the KM28C256 to 
prevent unwanted write cycles during power supply tran
sitions and system noise periods. 
The KM28C256 has a protection feature against WE 
noises; a WE noise the width of which shorter than 20ns 
(typ.) will not start any unwanted write cycle. Write 
cycles are also inhibited when Vee is less than Vw1=3.0 
volts, the write inhibit Vee level. During power-up, the 
KM28C256 automatically prevents any write operation for 
a period of 5ms (min.) after Vee reaches the Vw1 level. 
This will provide the system with sufficient time to bring 
WE and CE to a high level before a write can occur. 
Read cycles can be executed during this initializa· 
!ion period. Holding either OE low or WE high or CE high 
during power-on and power-off will inhibit inadvertent 
writes. 

••••SOFTWARE DATA PROTECTION •••• 
The KM28C256 has the JEDEC standard software data 
protection scheme for enhanced protection of stored 
data. The scheme does not affect normal write opera
tions if it is not enabled through a SOP enable software 
algorithm. The protection mode can be enabled by exe
cuting a short SOP enable software algorithm, follow
ed by a write operation, either a single byte write or page 
write operation. Once the protection mode is enabled, 
the KM28C256 will not write any data if the SOP enable 
software algorithm is not preceded. The data protection 
function can be disabled by executing a SOP disable soft
ware algorithm. Power transitions will not reset the SOP fea
ture. All the data and address timings for the SDP enable 
and disable are identical to those of a page write cycle. 
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KM28C256 

DEVICE OPERATION (Continued) 

WRITE COMPLETION INDICATORS 
**** DATA POLLING **** 

The KM28C256 features DATA-Polling at 1/07 to detect 
the completion of a write cycle using a simple read and 
compare operation. Such a scheme does not require any 
external hardware. During the write period, any attempt 
to read of last byte the EEPROM will produce, at 1/07 , 

an inverted value of the last 1/07 data loaded in to the 
EEPROM(l/00-106 are at the high impedance state). 
True data will be produced at all I/O's once the write 
cycle has been completed. 

* * * * TOGGLE BIT * * * * 
The KM28C256 also provides a toggle bit at 1/06 to 
determine the end of a write cycle. During the write cy-

CMOS EEPROM 

cle, successive attempts to read the EEPROM will tog
gle I/Os between '1' and 'O'. Once the write cycle 
is complete, the toggling will stop and valid data will 
be read. 
ENDURANCE AND DATA RETENTION 
The KM28C256 is designed for applications requiring 
up to 100,000 write cycles per byte and ten years of data 
retention. This means that each byte can be reliably writ
ten 100,000 times without degrading device operation. 
The device also features an on-chip Error Checking and 
Correction scheme that can detect and correct any 
single bit failure in a byte, and hence, significant 
improvements in the endurance and data retention 
characteristics are achieved. 

SOFTWARE DATA PROTECTION ALGORITHM* 1 
SOP Enable Sequence 

Load data AA 
To 

Address 5555 

J 
Load data 55 

To 
Address 2AAA 

I 
Load data AO 

To 
Address 5555 

] *Write mode enabled 
Page 
Or 

Byte Write *2 

I 
After !we, 

write protection 
state activated *3 

Notes 1. Data Format: l/Orl/00 (HEX) 
Address Format: A,.-Ao (HEX) 

2. 1 to 64-byte of data may be loaded in random 
order. 

3. Write protection state will be activated after 
!we even if no data is written. 

4. Write protection state will be deactivated af
ter twe even if no data is written. 

4J1t1ff JIUI> 
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SOP Disable Sequence 

Load data AA 
To 

Address 5555 J 
I 

Load data 55 
To 

Address 2AAA 

I 
Load data 80 

To 
Address 5555 

J_ 

Load data AA 
To 

Address 5555 

J 
Load data 55 

To 
Address 2AAA 

l 
Load data 20 

To 
Address 5555 

I 
Page 

Or 
L-Byte Write *2 

I 
After !we, Write 
Protection State is 
Deactivated *4 
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KM28C256 CMOS EEPROM 

TIMING DIAGRAM OF SOFTWARE DATA PROTECTION 

SOP ENABLE TIMING SEQUENCE 

\ lllllA ~ f!JJ:tA I 
M 

CE 

~ WE 
IBLC' 

DATA AAH 55H AOH Note 1 

ADD 5555H 2AAAH 5555H Note 1 

SOP DISABLE TIMING SEQUENCE 

DATA Note1· ---

ADD Note 1 

* <teLC max. 

Note 1: 1 to 64 byte of data maybe loaded in random order. 

41"t'¥i1h'' ELECTRONICS 
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KM28C256 

PACKAGE DIMENSIONS (Continued) 

28 LEAD PLASTIC DUAL IN LINE PACKAGE 

0.1 (2.54) 

TYP 

0.06 (1.52) 

32 PIN PLASTIC LEADED CHIP CARRIER 

PIN1 

u.: -w 0 

a: "' 
0 "". 

~ g 
0 

0.485 (12.32) 

0.495 (12.57) 

0.449 (11.41) 

I 

I 
·----+-·--

1 

0.430 (10.92) 

411fof i1Vi> 
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Units: Inches (millimeters) 

l- o· -15' 
--~-1~ 

=-~>--1 
0.008 (0.20) -r 
0.012 (0.30) 

0.125 (3.18) 

0. 140 (3.56) 

0.015 MIN. (0.381) 

0.013 (0.33) 

0.021 (0.53) 

175 

II 



KM28C256A 
PRELIMINARY 

CMOS EEPROM 

32K x 8 Bit CMOS Electrically Erasable PROM 

FEATURES GENERAL DESCRIPTION 
• Operating Temperature Range 

- KM28C256A: Commercial 
- KM28C256AI: Industrial 

• Simple Byte Write & Page Write 
- Single TTL Level Write Signal 
- Internal Address and Data Latch 
- Automatic Write Timing 
- Automatic Internal Erase-Before-Write 

• Fast Write Cycle Time 
- 64-byta Page Write Operation 
- Sms Byte and Paga Write Cycle Time 
- Complete Memory Rewrite: 2.5 seconds 

• Data Polling and Toggle bit for End of Write 
Detection 

• Single 5 volt Supply 
• Fast Access Time: 90ns 
•Power: 100µA-Standby {max.) 

40mA-Operating (max.) 
• Hardware and Software Data Protection 
• Reliable CMOS Floating-Gate Technology 

- Endurance: 100,000 
- Data Retention: 1 O years 

• JEDEC Approved Byte-Wide Pinout 

FUNCTIONAL BLOCK DIAGRAM 

Ao-A14 

x 
Buffers 

Latches 

and 

Decoder 

y 

Buffers 

Latches 

and 

Decoder 

Control 

Logic and 

Timing 

411!:i:fi101> 
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Page Buffers 

262,144 Bit 

EEPROM 

Array 

1/0 Buffers 

and Latches 

l/Oo-1/07 

The KM28C256A is a 32, 768 x 8 bit Electrically Erasable 
Programable Read Only Memory. It is fabricated with 
the floating-gate CMOS technology using Fowler
Nordheim tunneling for erasing and programming. 

Writing data into the KM28C256A is very simple. The 
internally self-timed writing cycle latches both address 
and data to provide a free system bus during the 5ms 
write period. A 64-byte page write enables an en
tire chip written in 2.5 seconas. 

The KM28C256A also features Data polling and Tog
gle bit schemes that signal the processor the early com
pletion of a write cycle without requiring any external 
hardware. 

The KM28C256A is designed for applications up to 
100,000 write cycles per byte. Its on-chip Error Check
ing and Correction scheme Improves the endurance to 
over 100,000 write cycles. 

PIN CONFIGURATION 

A4 

A3 

A2 

A1 

Pin Name 

Ao-A1• 

l/Oo-1101 

CE 

OE 

WE 

N.C. 

Vee 

GND 

Pin Function 

Address Inputs 

Data Inputs/Outputs 

Chip Enable 

Output Enable 

Write Enable 

No Connection 

+5V 

Ground 
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KM28C256,A 

ABSOLUTE MAXIMUM RATINGS* 

Parameter Symbol 

Voltage on Any Pin Relative to Vss V1N 

l Commercial 
Temperature Under Bias 

l Tbias 
Industrial 

Storage Temperature Tstg 

Short Circuit Output Current los 

PRELIMINARY 
CMOS EEPROM 

Rating Unit 

-0.3 to 7.0 v 
-10 to +125 oc 
-65 to +150 oc 
-65 to +150 oc 

5 mA 

• Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 
KM28C256A: Voltage reference to Vss, TA =0°C to + 70°C 
KM28C256AI: Voltage reference to V88, TA= -40°C to +85°C 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Supply Voltage Vss 0 0 

DC OPERATING CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Test Conditions 

CE= OE= V1L, WE= V1H, 
Operating Current Ice all I/O's= open 

all addresses• (Note 1) 

Standby Current (TIL) lsa1 CE= V1H, all I/O's= open 

Standby Current (CMOS) lsB2 CE=Vcc-0.2, all l/O's=open 

Input Leakage Current lu V1N = 0 to 5.5V 

Output Leakage Current ko Vour=O to 5.5V 

Input High Voltage, all Inputs V1H 

Input Low Voltage, all Inputs V1L 

Output High Voltage Level VoH loH= -400µ.A 

Output Low Voltage Level VoL loL=2.1mA 

Write Inhibit Vee Level Vw1 

• Note 1. All addresses toggling from V1L to V1H at 10 MHz 

t11fof jllh> 
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Max Unit 

5.5 v 
0 v 

Min Max Unit 

- 40 mA 

- 1 mA 

- 100 µA 

- 10 µA 

- 10 µA 

2.0 Vcc+0.3 v 
-0.3 0.8 v 
2.4 - v 
- 0.4 v 
3.0 - v 
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KM28C256A 
PRELIMINARY 

CMOS EEPROM 

CAPACITANCE (TA=25°C, Vcc=5V, 1=1.0 MHz) 

Parameter Symbol Conditions Min 

Input/Output Capacitance C110 V11o=OV -
Input Capacitance C1N V1N=OV -

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE OE WE Mode 1/0 

L L H Read DoUT 

L H L Write D1N 

L L H 
Data-Polling 1101= D1 

Toggle Bit l/Oe 

H x x Standby & Write Inhibit High-Z 

x L x Write Inhibit -
x x H Write Inhibit -

AC CHARACTERISTICS 
KM28C256A: TA=0°C to +70°C, Vcc=5V±10%, unless otherwise noted. 
KM28C256AI: TA= -40°C to +85°C, Vcc=5V±10%, unless otherwise noted. 

TEST CONDITIONS 

Parameter Value 

Input Pulse Levels 0.45V to 2.4V 

Input Rise and Fall Times 20ns 

Input and Output Timing measurement Levels 0.8V and 2.0V 

Output Load 1 TTL Gate and CL= 1 OOpF 

READ CYCLE 

KM28C256A·09 KM28C256A-12 

Parameter Symbol KM28C256Al·09 KM28C256Al-12 

Min Max Min Max 

Read Cycle Time !Ac 90 120 

Chip Enable Access Time tcE 90 120 

Address Access Time !AA 90 120 

Output Enable Access Time toE 40 50 

Output or Chip Disable to Output High-Z toF 0 50 0 50 

Output Hold from Address Change toH 0 0 

tJ:!tWJIUI> 
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Max Unit 

10 pF 

6 PF 

Power 

Active 

Active 

Active 

Active 

Standby 

-
-

--·····--------i 

KM28C256A·15 
KM28C256Al-15 Unit 

Min Max 

150 ns 

150 ns 

150 ns 

60 ns 

0 50 ns 

0 ns 
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KM28C256A 

WRITE CYCLE 

Parameter Symbol 

Write Cycle Time !we 

Address Set-Up Time !As 

Address Hold Time !AH 

Write Set-Up Time !cs 

Write Hold Time lcH 

CE Pulse Width !cw 

Output Enable Set-Up Time toes 

Output Enable Hold Time toeH 

WE Pulse Width twp 

Data Set-Up Time tos 

Data Hold Time toH 

Byte Load Cycle Time IBLC 

Last Byte Loaded to Data Polling tLP 

Min 

0 

80 

0 

0 

100 

10 

10 

100 

50 

0 

0.2 

PRELIMINARY 
CMOS EEPROM 

Max Unit 

5 ms 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

150 µS 

200 ns 

Note: The timer for t0Lc is reset at a falling edge of WE and starts at a rising edge of WE. 

TIMING DIAGRAMS 

READ CYCLE WE= V1H 

ADD ADD1 ADD2 

IRC --

CE r--tcE 
loF 

- -toe IAA 

Dour VALID DATA 

t1"t'¥Jil}I> 
ELECTRONICS 
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KM28C256A 

TIMING DIAGRAMS (Continued) 

WE CONTROLLED WRITE CYCLE 

ADD 

CE 

to ES 

-twp---, 

PRELIMINARY 
CMOS EEPROM 

Dour ~HIGH-z---------+-1-------1 i-----,....-

CE CONTROLLED WRITE CYCLE 

ADD 

toes 

r----tcw---, 

Dour ~ HIGH-z---------------1-----1--

41'fof jiihtP 
ELECTRONICS 
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KM28C256A 

TIMING DIAGRAMS (Continued) 

PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE) 

ADD 

CE 

6E 

WE 

DATA 

PAGE MODE WRITE (CE CONTROLLED WRITE CYCLE) 

ADD 

DATA 

t1'folj1UltP 
ELECTRONICS 

•NOTE 1. 1/07 Outputs D1Nn when the chip is read. 
I/Os ls toggling between "1" and "O" when 
the chip is successively read 

PRELIMINARY 
CMOS EEPROM 
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KM28C256A 

TIMING DIAGRAMS (Continued) 

DATA POLLING CYCLE 

PRELIMINARY 
CMOS EEPROM 

ADD -----A-"----~~----A"--~~----A_n __ __,~ 

____ -_-:_-_-..,.'1-_~_-_-=._ILP- l"'-+1-oE _ _, .... ----""~'----..Jr·}-

>-------c,,_Do_uT_=_xJ~-============~:~ -------twc I 
• 110, 

• During the write cycle, 1/07 will produce an inverted data of the last 1/07 data, loaded into the EEPROM. 

TOGGLE BIT CYCLE 

* 110. 

*During the write cycle, l/Oe will toggle between '1' and 'O' 

t11Mf Jllh> 
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KM28C256A 

DEVICE OPERATION 
READ 
Reading data from the KM28C256A is similar to reading 
data from a SAAM. A read cycle occurs when WE is high 
and CE and OE are low. If either CE or OE goes high 
the read cycle is terminated. This two line control 
eliminates bus contention in a system environment. The 
Data 1/0 pins are in the high impedance state whenever 
OE or CE is high. 

STANDBY 
Power consumption is reduced to less than 100µA by 
deselecting the device with a high input on CE. 
Whenever CE is high, the device is in the standby mode 
and 1/00-1/01 are in the high impedance state, 
regardless of the state of OE or WE. 

WRITE 
Writing data into the KM28C256A is easy. Only a single 
5V supply and TTL level signals are required. The on
chip data latches, address latches, high voltage 
generator, and fully self-timed control logic make writing 
as easy as writing to a SAAM. 

* * * * BYTE WRITE MODE * * * * 

The byte write of the KM28C256A is only a part of the 
page write. A single byte data loading followed by a 
teLe time-out and by a nonvolatile write cycle will com
plete a byte mode write. 

* * ** PAGE WRITE MODE * * ** 

The KM28C256A allows up to 64 bytes to be written in 
a single page write cycle. A page write cycle consists 
of a data loading period, in which from 1 to 64 bytes 
of data are loaded into the KM28C256A internal registers 
and a nonvolatile write period, in which the loaded data 
in the registers is written to the EEPROM cells of the 
selected page. 

Data is loaded into the KM28C256A by sequentially puls
ing WE with CE low and OE high. For each addressed 
location in the page, address is latched on the falling 
edge of WE and data is latched on the rising edge of 
WE. The data can be loaded in any "Y" address (Ao·As) 
order (i.e. data need not be loaded into consecutive lo
cations in memory in anypage) and can be renewed in 
a data loading period. 

Since the timer for loading the data (tsLC) is reset at the 
falling edge of WE and starts at every rising edge of WE, 
the only reqU1rement on WE to continue loading the data 
is that the interval between WE pulses does not exceed 
the maximum tsLe (150µs). If OE goes low during the 
data loading period, further attempt to load the data will 
be ignored because the external WE signal is blocked 
by the OE signal internally. Consequently, the tsLe 
timer is not reset by the external WE pulse if OE is low. 

t1'!tiif JIUI> 
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The nonvolatile write starts it WE stays high for at least 
tsLe maximum (150µs) after the last WE low to high 
transition. The page address tor the nonvolatile write 
is the "X" address (As·A1•) latched on the last WE. The 
nonvolatile write period consists of an erase period and 
a program cycle. During the erase period, the existing 
data of the locations being addressed are erased. The 
new data latched at the register are written into the loca
tions during the program cycle. Note that only the ad
dressed locations in a page are rewritten during a page 
write cycle. 
The KM28C256A also supports a CE controlled write cy
cle. That means CE can be used to latch the address 
and data as well as WE. 

DATA PROTECTION 
Features have been designed into the KM28C256 to 
prevent unwanted write cycles during power supply tran
sitions and system noise periods. 
The KM28C256A has a protection feature against WE 
noises; a WE noise the width of which shorter than 20ns 
(typ.) will not start any unwanted write cycle. Write 
cycles are also inhibited when Vee is less than Vw1 = 3.0 
volts, the write inhibit Vee level. During power-up, the 
KM28C256 automatically prevents any write operation for 
a period of 5ms (min.) after Vee reaches the Vw1 level. 
This will provide the system with sufficient time to bring 
WE and CE to a high level before a write can occur. 
Read cycles can be executed during this initializa
tion period. Holding either OE low or WE high or CE high 
during power-on and power-off will inhibit inadvertent 
writes. 

**** SOFTWARE DATA PROTECTION **** 
The KM28C256A has the JEDEC standard software data 
protection scheme for enhanced protection of stored 
data. The scheme does not affect normal write opera
tions if it is not enabled through a SDP enable software 
algorithm. The protection mode can be enabled by exe
cuting a short SOP enable software algorithm, follow
ed by a write operation, either a single byte write or page 
write operation. Once the protection mode is enabled, 
the KM28C256A will not write any data if the SOP enable 
software algorithm is not preceded. The data protection 
function can be disabled by executing a SOP disable soft
ware algorithm. Power transitions will not reset the SOP fea· 
ture. All the data and address timings for the SDP enable 
and disable are identical to those of a page write cycle. 
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KM28C256A 

DEVICE OPERATION (Continued) 

WRITE COMPLETION INDICATORS 
•••• DATA POLLING •••• 

The KM28C256A features DATA-Polling at 1107 to detect 
the completion of a write cycle using a simple read and 
compare operation. Such a scheme does not require any 
external hardware. During the write period, any attempt 
to read of last byte the EEPROM will produce, at 1/07 , 

an inverted value of the last 1/07 data loaded into the 
EEPROM True data will be produced at all I/O's once 
the write cycle has been completed. 

* * * * TOGGLE BIT • • • • 
The KM28C256A also provides a toggle tiit at 1106 to 
determine the end of a write cycle. During the write cy-

PRELIMINARY 
CMOS EEPROM 

cle, successive attempts to read the EEPROM will tog
gle 1/06 between '1' and 'O'. Once the write cycle 
is complete, the toggling will stop and valid data will 
be read. 
ENDURANCE AND DATA RETENTION 
The KM28C256A is designed for applications requiring 
up to 1 00,000 write cycles per byte and ten years of data 
retention. This means that each byte can be reliably writ
ten 100,000 times without degrading device operation. 
The device also features an on-chip Error Checking and 
Correction scheme that can detect and correct any 
single bit failure in a byte, and hence, significant 
improvements in the endurance and data retention 
characteristics are achieved. 

SOFTWARE DATA PROTECTION ALGORITHM* 1 
SOP Enable Sequence 

Load data AA 
To 

Address 5555 

l 
Load data 55 

To 
Address 2AAA 

l 
Load data AO 

To 
Address 5555 

1 *Write mode enabled 
Page 

Or 
Byte Write *2 

J 
After !we, 

write protection 
state activated*3 

~ates 1. Data Format: 1/0,-1/00 (HEX) 
Address Format: A14-A0 (HEX) 

2. 1 to 64-byte of data may be loaded in random 
order. 

3. Write protection state will be activated after 
!we even if no data is written. 

4. Write protection state will be deactivated af
ter !we even if no data is written. 

t1:!tl¥JilhtP 
ELECTRONICS 

SOP Disable Sequence 

Load data AA 
To 

Address 5555 

I 
Load data 55 

To 
Address 2AAA 

l 
Load data 80 

To 
Address 5555 

I 
I Load data AA 

To 
Address 5555 

1 
Load data 55 

To 
Address 2AAA 

I 
Load data 20 

To 
Address 5555 

J 
Page 
Or 

Byte Write *2 

l 
After !we, Write 
Protection State is 
Deactivated •4 
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KM28C256A 

TIMING DIAGRAM OF SOFTWARE DATA PROTECTION 

SOP ENABLE TIMING SEQUENCE 

CE \ ~ ~ f/ll5';A 

WE 

DATA AAH 55H AOH 

ADD 5555H 2AAAH 5555H 

SOP DISABLE TIMING SEQUENCE 

DATA 

ADD 

• .;;tsLC max. 

Note 1: 1 to 64 byte of data maybe loaded in random order. 

tJ:fof jliHtP 
ELECTRONICS 

PRELIMINARY 
CMOS EEPROM 

I 
j 

.. ==! 
Note 1 

Note 1 

Note 1 

Note 1 

185 

I 



KM28C256A 

PACKAGE DIMENSIONS (Continued) 

28 LEAD PLASTIC DUAL IN LINE PACKAGE 

Ji 
1 \l;;:;;;~~"";:;;::v:;;;;:;u::;:;:;;;;..;;;::;::;;=;f;:::rr::r::;;;;;:~T"T~~r'JI 

1.465 (37 .2) . 

MAX. 

PRELIMINARY 
CMOS EEPROM 

Unit: .Inches (Millimeters) 

120 (3.05) 

MIN 

(0.51) 

__L0'-15' 

0_ 
0.008 (0.20-:f 

0.012 (0.30) 

0.022 (0.56) ~-N -

0.06 (1.52) 

32 PIN PLASTIC LEADED CHIP CARRIER 

PIN1 

0.485 (12.32) 
0.495 (12.57) 
0.449 (11.41) 

I 

I --r--
1 

0.430 (10.92) 

tt:!:i&Jllh> 
ELECTRONICS 

~ ::
s ~ 
:2 t£ 
"' "' 0 ci 

0.125 (3.18) 
0.140 (3.56) 

0.015 MIN. (0.381) 

0.013 (0.33) 

0.021 (0.53) 

0.010 (0.254) 

0.078 (1.981) 

0.095 (2.413) 
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KM29C010 

128K x 8 Bit CMOS Flash Memory 

FEATURES 
• Fast Read Access Time: 90ns 
• Single 5 Voltage Supply 
• 128 Byte Page Write Operation 

- Single TTL Level Write Signal 
- Latched Address and Data 
- Automatic Write Timing 
- Automatic Page Erase Before Write 

• Fa'st Write Cycle Time 
- Page Write Time: 10ms 
- Chip Erase Time: 1 Oms 

• Low Power Dissipation 
- 100µA: Standby (max) 
- 40mA: Operating (max) 

• Hardware and Software Data Protection 
• Data Polling and Toggle Bit J> 
• Reliable CMOS Floating-Gate Technology 

- Endurance: 100,000 
- Data Retention: 10 Years 

• JEDEC Standard Byte-wide Pinout 
- 32·Pin DIP/PLCCfTSOP1 

Flash Memory 

GENERAL DESCRIPTION 
The KM29C010 is a 131,072x8 bit Flash Memory. It is 
fabricated with the floating-gate CMOS technology 
using Fowler-Nordheim tunneling for erasing and pro
qramming. 

Writing data into the KM29C010 is very simple. Writing 
the KM29C010 is performed on a page basis; 128 bytes 
of data are loaded into the page buffer and then simul· 
taneously written into the array. 

The KM29C010 features Data polling and Toggle bit 
schemes that signal the processor an early completion 
of a write cycle without requiring any external hardware. 

BLOCK DIAGRAM PIN CONFIGURATION 

X-Buffers 
Latches 

and Decoders 

Y-Buffers 
Latches 

and Decoders 

1MBit 

Memory 

ARRAY 

A,, 
A, 

1/0 Buffers A, 

Command 
Registers 

Control 
Logic 

& Timing 

and Latches 

l/Oo-110, 

Pin Name 

Ao·A,. 

l/Oo·l/01 

CE 

OE 
WE 

N.C. 

Vee 

GND 

tl'MfJllh> 
ELECTRONICS 

KM29C010 

Pin Function 

Address Inputs 
A,, 1o 

Data Inputs/Outputs 
Ag 
Ao 3 

A,, 4 

Chip Enable 
A,. 5 

N.C 6 
WE 7 

Output Enable Vee 8 
N.C. 9 
Arn 10 

Write Enable Arn 11 
A,, 12 

* 
A7 13 

No Connection Ao 14 
A; 15 
A9 16 

+5V 

Ground * Don't Care 

KM29C010J 

32 OE 
31 Aio 
30 CE 
29 1/07 
28 I/Os 
27 1105 

32-Pin TSOP (0820) 
26 1/04 
25 1103 
24 Vss 
23 1102 
22 1101 
21 llOo 
20 Ao 
19 Al 
18 A2 
17 A3 

KM29C010T 
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KM29C010 Flash Memory 

ABSOLUTE MAXIMUM RATINGS* 

Parameter Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 
Temperature Under Bias Tbias -10to+125 oc 
Storage Temperature Tstg -65 to +150 oc 
Short Circuit Output Current los 5 mA 

• Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 
Note: Voltage reference to Vss, TA=0°C to +70°C 

Parameter Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Supply Voltage Vss 0 0 

DC OPERATING CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted) 

Parameter Symbol Test Conditions 

! Operating Current Ice 
CE=OE=V1L, WE=V1H, 
all addresses• (Note 1) 

Standby Current (TIL) lss1 CE=V1H, all l/O's=open 

Standby Current (CMOS) lss2 CE=Vcc-0.2, all l/O's=open 
I-

Input Leakage Current lu V1N=O to 5.5V 

Output Leakage Current ILO VouT=O to 5.5V 

Input High Voltage, All Inputs V1H 

Input Low Voltage, All Inputs V1L 

Output High Voltage Level VoH loH= -400µA 

Output Low Voltage Level Vol loL = 2.1mA 

Write Inhibit Vee Level Vw1 

•Note 1. All addresses toggling from V1L to V1H at 8.4MHz. 
2. V1L(min)= -3.0V for :S10ns Pulse. 

CAPACITANCE (TA=25°C, Vcc=5V, f=1.0 MHz) 

Parameter Symbol 

Input/Output Capacitance C110 
Input Capacitance C1N 

Conditions 

V1o=OV 

V1N=OV 

Note: Capacitance is periodically sampled and not 100% tested. 

411U+J1•a> 
ELECTRONICS 

Max Unit 

5.5 v 
0 v 

Min Max Unit 

- 40 mA 

- 1 mA 

- 100 µA 

- 10 µA 

- 10 µA 

2.2 Vee+ 0.3 v 
-0.3 0.8 v 
2.4 - v 
- 0.4 v 
3.0 v 

Min Max Unit 

- 6 pF 

- 6 pF 
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KM29C010 Flash Memory 

MODE SELECTION 

CE OE' WE Mode 1/0 Power 

L L H Read Dour Active 

L H L Write D1N Active 

L L H DATA-Polling l/07=D7 Active 

H x x Standby & Write Inhibit High-Z Standby 

L L H Toggle Bit 
~ 

I/Os Active 

x L x Write Inhibit - -

x x H Write Inhibit - -

AC CHARACTERISTICS 
Note: TA=0°C to 70°C, Vcc=5V± 10%, unless otherwise noted. 

Parameter Value 

Input Pulse Levels 0.45V to 2.4V 

Input Rise and Fall Times 20ns 

Input and Output Timing measurement Levels 0.8V and 2.0V 

Output Load 1 TTL Gate and CL= 1 OOpF 

READ CYCLE 

KM29C010-09* KM29C010-10 KM29C010-12 KM29C010-15 
Parameter Symbol Unit 

Min Max Min Max Min Max Min Max 

Read Cycle lime tRc 90 100 120 150 ns 

Chip Enable Access lime lcE 90 100 120 150 ns 

Address Access lime !AA 90 100 120 150 ns 

Output Enable Access lime loE 40 40 50 60 ns 

Output or Chip Disable to 
loF 0 30 0 30 0 40 0 50 ns Output High-Z 

Output Hold from Address Change loH 0 0 0 0 ns 

*Preliminary Product 

t1'fof jil}IP 
ELECTRONICS 
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KM29C010 Flash Memory 

WRITE CYCLE 

Parameter Symbol Min Max Unit 

Write Cycle Time twc 10 ms 

Address Set-Up Time tAS 0 - ns 

Address Hold Time tAH 50 - ns 

Write Set-Up Time tcs 0 - ns 

Write Hold Time tcH 0 - ns 

CE Pulse Width tcw 90 - ns 

Output Enable Set-Up Time to ES 0 - ns 

Output Enable Hold Time to EH 0 - ns 

WE Pulse Width twp 90 - ns 

Data Set-Up Time tDs 50 - ns 

Data Hold Time tDH 0 - ns 

Byte Load Cycle Time ts LC 0.1 150 µs 

Last Byte Loaded to Data Polling \Lp 200 ns 

Note: The timer for tsLc is reset at a falling edge of WE and starts at a raising edge of WE. 

TIMING DIAGRAMS 
READ CYCLE (WE=V1H) 

ADD 

DATA 

t1"tWJllH> 
ELECTRONICS 

t----------IRc----------1 

Valid Address 

----tcE __ __ 

loF 

Valid Data 

----1 .. ----"'4 
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KM29C010 Flash Memory 

TIMING DIAGRAM (Continued) 

PAGE PROGRAM CYCLE (WE Controlled Write Cycle) 

ADD 

II 
DATA 

PAGE PROGRAM CYCLE (CE Controlled Write Cycle) 

ADD 

DATA 

41:itWJllU> 
ELECTRONICS 
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KM29C010 Flash Memory 

TIMING DIAGRAMS (Continued) 

DAT A POLLING CYCLE 

ADD 

* 110, DrN=X >-~~-<--~_ur_=_x_~-~~~----4~---_-_-_-_-_-_-~..j[~ 
-------twc I 

*During the write cycle, 1107 will produce an inverted data of the last 1107 data, loaded into the Flash. 

TOGGLE BIT CYCLE 

•I/Os 

*During the write cycle, l/Oe will toggle between '1' and 'O' 

tl'faf jil}ltP 
ELECTRONICS 
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KM29C010 

DEVICE OPERATION 
READ 
Reading data from the KM29C010 is similar to reading 
data from a SAAM. Read cycle occurs when WE is high 
and CE and OE are low. If either CE or OE goes high 
a read cycle is terminated. This two line control eliminates 
bus contention in a system environment. The Data 1/0 
pins are in the high impedance state whenever OE or CE 
is high. 

STANDBY 
Current consumption is reduced to less than 1 OOµA by 
deselecting the device with a high input on CE. Whenever 
CE is high, the device is in the standby mode and 
l/Oo"-'l/07 are in the high impedance state, regardless 
of the state of OE or WE. 

DAT A LOADING 
A byte load is performed by appling a low pulse on the 
~or CE input with CE or WE low and OE high. On each 
WE, address is latched on the falling edge of the WE and 
data is latched on the rising edge of the WE. The data 
can be loaded in any '.'Y" address (Ao-As) order and can 
be renewed in a data loading period., 

PAGE WRITE 
The KM29C01 O is renewed on a page basis. If a byte 
of data within a page is to be changed, data for the en
tire page must be loaded into the device. Any byte that 
is not loaded during the write of its page will be erased 
to read data FFh. Once the bytes of a page are loaded 
into the device, they are simultaneously written during 
the internal write period. After the first byte data have 
been loaded into the device, successive bytes are en
tered in the same manner. · 

The nonvolatile write starts if WE ~tay high for the least 
tsLc maximum (150µs) after the last WE low to high tran
sition. The page address for the nonvolatile write is the 
"X" address (A7"-'A1 s) latched on the last WE. The non
volatile write period consists of an erase period and a 
program cycle. During the erase period, the existing data 
of the locations being addressed during the loading period 
are erased. The new data latched at the register are writ· 
ten into the locations during the program cycle. Note that 
only the addressed locations in a page are rewritten dur
ing a page. 

The KM29C01 O also supports CE controlled write cy
cle. That means CE can be used to latch address and 
data as well as WE. 

DATA PROTECTION 
Features have been designed into the KM29C010 to 
prevent unwanted write cycles during power supply tran
sitions and system noise periods. 

$J1fof)llh> 
ELECTRONICS 

Flash Memory 

The KM29C01 O has a protection feature against WE 
noises; a WE noise the width of which shorter than 20ns 
(typ.) will not start any unwanted write cycle. Write cycles 
are also inhibited when Vee is less than Vw1=3.0V(min), 
the write inhibit Vee level. During power-up, the 
KM29C010 automatically prevents any write operation 
for a period of 1 Oms(max.) after Vee reaches the Vw1 
level. This will protect the chip from a false write during 
power up transiention. Read cycles can be executed 
during this initialization period. Holding either OE low or 
WE high or CE high during power-on and power-off will 
inhibit from inadvertent writings. 

* * SOFTWARE DATA PROTECTION * * 

The KM29C01 O has the JEDEC standard software data 
protection scheme for enhanced protection of stored 
data. 

The shceme does not affect normal write operation if it 
is not enabled through a SDP enable software algorithm. 
The protection mode can be enabled by executing short 
SDP enable software alogrithm, followed by a page write 
operation. Once the protection mode is enabled, the 
KM29C01 O will not write any data if the SDP enable soft
ware algorithm is not preceded. The data protection func
tion can be disabled by excuting a SDP disable software 
algorithm. Power transitions will not reset the SOP-fea
ture. All the data and address timings for the SOP 
enable and disable are identical to those of a page write 
cycle. 

DAT A POLLING 
The KM29C01 O features DATA-polling at 1/07 to detect 
the completion of a write cycle using a simple read and 
compare operation. Such a scheme does not require any 
external hardware. During the write period, any attempt 
to read of the last byte loaded the EEPROM will pro
duce, at 1/07, an inverted data of the last 1/07 data 
loaded into the EEPROM. True data will be produced at 
all I/O's once the write cycle has been completed. 

TOGGLE BIT 
The KM29C01 O also provides toggle bit at I/Os to 
determine the end of a write cycle. During the write cy
cle, subsequent attempts to read the EEPROM will tog
gle I/Os from "1" to "O" and "O" to "1 ".Once the write 
cycle is complete, the toggling will stop and valid data 
will be read. 

ENDURANCE AND DATA RETENTION 
The KM29C010 is designed for applications requiring 
up to 100,000 write cycles per page and ten years of data 
retention. This means that each bit can be reliably writ
ten 100,000 times without degrading device opera-
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KM29C010 

DEVICE OPERATION 1continuedl 

lion, and this device features an on-chip Error Check· 
ing and Correction scheme that can detect and correct 
any single bit failure in 32 bits. And hence, significant 

Flash Memory 

improvements in the endurance and data retention 
characteristics are achieved. · 

SOFTWARE DATA PROTECTION ALGORITHM* 1 

SOP Enable Sequence 

Load data AA 
To 

Address 5555 

I 
Load data 55 

To 
Address 2AAA 

I 
Load data AO 

To 
Address 5555 

I * Write mode enable 

Page write(128Bytes) * 2 

I 
After twc 

Write protection 
State activated * 3 

Note 1 . Data format: 1101"'1/0o (HEX! 
Address format: A15-Ao (HEX) 

2. 1to128-byteof data must be loaded in random 
order. All bytes that are not loaded within the 
page being programmed will be erased to FF. 

3. Write protection state will be activated after 
twc. 

4. Write protection state will be deactivated after 
twc. 

t11Nf JIUI> .· 
ELEmDNICS 

SOP Disable Sequence 

Load data AA 
To 

Address 5555 

I 
Load data 55 

To 
Address 2AAA 

l 
Load data 80 

To 
Address 5555 

l 
Load data AA 

to 
Address 5555 

I 
Load data 55 

To 
Address 2AAA 

I 
Load data 20 

To 
Address 5555 

l 
Page write{128Bytes) • 2 

l 
After~· Write 
Protedion State 
is deactivated *4 
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KM29C010 

SOFTWARE CHIP ERASE 
The KM29C01 O may be erased at one time by using a 
six byte software command code. The erase code con
sists of six byte load commands to specific address loca
tion and specific data patterns. Once the code has been 
entered the device will set each byte to the high state 
~FFh). After the software chip erase has been initiated, 
the aevice will internally auto-timed the erase operation 
so that external clocks are not required. 

HIGH VOLTAGE CHIP ERASE 
The contents of the KM29C01 O may be set to the high 
Rtate IFFh) by using an externally timed high voltage 
operation. OE is first raised to 12 volts with CT low and 
WI:: high: When WE: pulsed low for a minimum of 1 Oms, 
th<> contents of the KM29C010 is erased. 

HIGH VOLTAGE CHIP ERASE 
WAVEFORMS 

a= 

m: 

wr= 

1/0 

V1H 

VIL 

V1H 

v,,., 

V1H 

VIL 

ts=tH=5µsec (min) 
tw= 1 Omsec (min) 
VH=12.0V 

t11MfJIUI> 
ELECTRONICS 

Flash Memory 

SOFTWARE CHIP ERASE 
ALGORITHM* 1 

Load data AA 
To 

Address 5555 

l 
Load data 55 

To 
Address 2AAA 

l 
Load data 80 

To 
Address 5555 

l 
Load data AA 

To 
Address 5555 

l 
Load data 55 

To 
Address 2AAA · 

I 
Load data 10* 2•3 

To 
Address 5555 

Notes for software ship erase code; 
1. Data format: 1101"'1/0o (Hex.) 

Address format: A14"'Ao (Hex.) 
2. Data polling may be used to determine the end of the 

erase cycle by checking any address for data equal 
to FFh. 

3. After loading the six byte code, no byte loads are 
allowed until the completion of the erase cycle. The 
erase cycle will time itself to completion within twc. 
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KM29C010 Flash Memory 

TIMING DIAGRAM OF SOFTWARE DATA PROTECTION 

SOP ENABLE TIMING SEQUENCE 

DATA Note 1 

ADD 5555H 2AAAH 5555H Note 1 

SOP DISABLE TIMING SEQUENCE 

DATA 

ADD Note 1 

• .;;tBLC max. 

Note 1: 1 to 128 byte to data maybe loaded in random order. 

tJ&if Jll}I> 
ELECTRONICS 
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KM29C010 

PACKAGE DIEMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE 

1.645(41. 78) 

1.665(42.29) 

i 
11=;:0=-;:;;:=:;:.-;;;;;;;;;;;;;o;;;;;;;..,...,._,.=-;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;o;;;;;;;..-...... =-;:; ..... ~ ~1~ 

I l1---·...,..05,,,,5~(1__,.4~0l 
----i .065(1.65) 

i .100(2.54) ~l TYP 

32 PIN PLASTIC LEADED CHIP CARRIER 
0.485(12.32) 

0.495(12.57) 

.016(0.14) 

.024(0.61) 

o.~45(1.143) 

I 

--t--
1 

I 

0.300 REF.(7.620) 

0.045(1.14) 

0.055(1.40) 

"' iO 
0 "": ... 
~ "' C'l 

0 0 0 "' C'l ... "' 0 0 

t1'Mfi1h1' ELECTRONICS 

LL 

Flash Memory 

Units: Inches (millimeters) 

.200(5.08) 

MAX 

.115(2.92) 

MIN 

.150(0.38) 

MIN 

Orv15° 

mm "' ... 
~ i.O 

0 i5 

~~ 
.010(0.25)~ 

0.125(3.18) 
0.140(3.56) 

0.015 MIN.(0.381) 

0.013(0.33) 

__[ 0.021 (0.53) 

-T 
0.010(0.254) 

0.078(1.981) 

0.095(2.413) 
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KM29C010 Flash Memory 

32 PIN THIN SMALL OUTINE PACKAGE (Forward Type) Unit: Inches (millimeters) 

o. 787 ± 0.008 

(20.00 ± 0.2) 

0.72±0.004 

(18.40 ± 0.1) 

~ 
0 

~ 
~ 
~ 
~ 
~ := 

B;; 
~ § 
~ 
§ 
F 
~ El 

0.008 ± 0.004 

_L (0.20±0.10) 

T 
0.020 

_[ (0.50) 

T 

+0.002 
0.005 -0.0008 

11~'~~~~~~~~~~~~=t;il ~ 
.d)~ ... -------------~l___j_ -0.02) 

I 0.020 ± 0.004 I 
----l (0.50 ± 0.10) 

•t+Wi''a;; 
ELECTRONICS 

0.043 ± 0.004 

(1.10±0.10) 

0.04 

(1.0) 

0 
+l 
0 
0 s 
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SAMSUNG ROM DATA INFORMATION 

1. HARD MEDIA 

There are many kinds of hard media to deliver ROM Code as follows: and SEC defined the priority numbers for 
easy access to SEC's ROM Code generation tool. 

* Priority #1: EPROM 
#2: Floppy Diskette (3.5 or 5.25 inch) 
#3: Reel Tape (6250 bpi. 9 track etc.) 
#4: Cartridge (150M B Quad Cartridge etc.) 

2. DATA FORMAT 

In the event of providing ROM Code by cartridge, reel tape, or floppy diskette, SEC likes data format to be provide 
according to following priority. 

* Priority #1: Extended Tek. Hexa format 
#2: Absolutely binary format 
#3: I ntel-86 format 
#4: I ntel-8 format 

3. ROM CODE TRANSPORTATION VIA SATELLITE 

SEC offers ROM Code transmission through satellite and it is very much competitive way in terms of TAT compare 
to ROM Code exchange by mail just like DHL or SPEED POST. 

Mask ROM Order Flow 

ORDER RELEASE 

Code 
Approval 

MASK ROM TEAM 

MASK ROM 
Application Team 

tl1!ti¥iiUI> 
ELECTRONICS 

Code 
Approval 

I-
:§ 
IJ) 
z 
<( 
a: 
I-

~ c 

MASK 

FAB 

EDS 

ASS'Y 

TEST 

QA 

Stock & Shipping 
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KM23C256(G) 

256K-Bit (32K x 8) CMOS MASK ROM 

FEATURES 
• KM23C256: 28-pln DIP 

(Polarity programmable chip enable pin and 
output enable pin) 

• KM23C256G: 32-pln SOP 
(Polarity programmable chip enable pin and 
output enable pin) 

• 32,768 x 8 bit organization 
• Fast access time: 120ns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating: 30mA (max.):, 
Standby: 100µA (max.) 

• Fully static operation 
• All Inputs and outputs TTL compatible 
• Three state outputs 
• 600 mil, plastic DIP (JEDEC standard) 

525 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

CE/CE 

OE/OE 

x 
BUFFERS 

AND 
DECODER 

y 
BUFFERS 

AND 
DECODER 

CONTROL 
LOGIC 

t11fof jll!ltP 
ELECTRONICS 

MEMORY CELL 
MATRIX 

(32,768x8) 

SENSE AMP 
DATA OUT 

BUFFERS 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C256 is a fully static mask programmable 

ROM organized 32,768x8 bit. It is fabricated using 
silicon-gate CMOS process technology. 

This device operates with a5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory .of micro
processor, and data memory, character generator. 

The KM23C256 is packaged in a 28-DIP and the 
KM23C256G in a 32-SOP, provides polarity pro
grammable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

Pin Name Pin Function 

A;;A,. Address Inputs 

Oo·01 Data Outputs 

CE/CE* Chip Enable J 
OE/OE• Output Enable I 
Vee Power(+SV) 

Vss Ground 

NC No Connection 

• User Selectable Polarity 
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KM23C256(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to + 7.0 v 

Temperature Under Bias Tbias -10 to + 65 oc 

- 0 Storage Temperature Tstg 55 to +150 c 
• Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 

should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, T,=o to 10°C) 

Item Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Supply Voltage Vss 0 0 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions 

Operating Current Ice 
CE= OE= V1L, f = 5.0MHz 
all output open 

Standby Current (TTL) lse1 CE= v,H, all output open 

Standby Current (CMOS) ls02 CE= Vee, all output open 

Input Leakage Current lu V1N=O to Vee 

Output Leakage Current ILO VoUT=O to Vee 

Input High Voltage, All Inputs ViH 

Input Low Voltage, All Inputs V1L 

Output High Voltage Level VoH loH= -400µA 

Output Low Voltage Level VoL loL=2.1mA 

CAPACITANCE (T,=25°c, f=1.oMHz) 

Parameter Symbol Test Conditions Min 

Output C~pacitance Gour Vom=OV -

Input Capacitance C1N V1N=OV -

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE Mode Data 

UH x Standby High-Z 

UH Operating High-Z 
H/L 

H/L Operating Dour 

t1''t'if JIUI> 
ELECTRONICS 

Max Unit 

5.5 v 

0 v 

Min Max Unit 

- 30 mA 

- 1 mA 

- 100 µA 

- 10 µA 

- 10 µA 

2.2 Vee+0.3 v 

-0.3 0.6 v 

2.4 - v 

- 0.4 v 

Max Unit 

8.0 pF 

8.0 pF 

Power 

Standby 

Active 

Active 
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KM23C256(G). CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONDITIONS (TA=o·c to +70°c, Vcc=5V±10%, unless otherwise noted.) 

Item 

Input Pulse Levels 

Input Rise and Fall Times 

Input and Output Timing Levels 

Output Loads 

READ CYCLE 

KM23C256(GH2 
Parameter Symbol 

Min Max 

Read Cycle Time !Re 120 

Chip Enable Access Time tACE 120 

Address Access Time tAA 120 

Output Enable Access Time toe 60 

Output or Chip Disable to 
toF 20 

Output High·Z 

Output Hold from Address Change toH 0 

TIMING DIAGRAM 
READ 

ADD 

CEICE 

OE/OE 

Dour 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

t1M¥1''h' ELECTRONICS 

ADD1 

,__ ___ !Re------

Value 

0.6V to 2.4V 

10ns 

0.8V and 2.0V 

1 TTL Gate and CL= 100pF 

KM23C256(G~15 KM23C256(G~20 
Unit 

Min Max Min Max 

150 200 ns 

150 200 ns 

150 200 ns 

70 90 ns 

30 40 ns 

0 0 ns 

ADD2 
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KM23C256(G) CMOS MASK ROM 

PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C256) 

1.425 (36.20) 

1.445 (36. 70) 

r 

~0;;;.;;;;;;o;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;o;;;;;;;;;;;;;;;;;;;;;;;;;l!J:::::::: 
.060 (1.52)-----1 ~ 

.016 (0.41) 

.024 (0.61) 

.015 (0.38) 

MIN 

.200 (5 08) 

MAX 

.115 (2.92) 

MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23C256G) 

4J1fof jlhitP 
ELECTRONICS 

O.o16 (0.41) 

TYP 

0.118 (3.00) 
MAX 

0.108 (2.74) 

Units: Inches (millimeters) 

0-10· 

~ 

.600(15.24) 

II I 0.008 (0.20) 

L0031 (0.79) 

L0.053 (1.35) 
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KM23C512(G) 

512K-Bit (64Kx8) CMOS MASK ROM 

FEATURES 
• KM23C512: 28·pln DIP 

(Polarity programmable chip enable pin and 
output enable pin) 

• KM23C512G: 32·pin SOP 
(Polarity programmable chip enable pin and 
output enable pin) 

• 65,536 x 8 bit organization 
• Fast access time: 120ns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating: 30mA (max.) 
Standby: 100µA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• 600 mll, plastic DIP (JEDEC standard) 

525 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

tJ'!t}fjlUI> 
ELECTRONICS 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C512 is a fully static mask programmable 

ROM organized 65,536 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro· 
processor, and data memory, character generator. 

The KM23C512 is packaged in a 28-DIP, provides polarity 
programmable CE and OE buffer as user option mode, 
the KM23C512G in a 32-SOP. 

PIN CONFIGURATION 

F.ln Name Pin Function 

ArrA1s Address Inputs 

Oo·O, Data Outputs 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

NC No Connection 

• User Selectable Polarity 
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KM23C512(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN -0.3 to +7.0 v 

Temperature Under Bias Tb1aa -10 to +85 ·c 

Storage Temperature Tetg -55 to + 150 ·c 

• Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. T.=o to 70°CJ 

Item Symbol 

Supply Voltage Vee 

Supply Voltage Vss 

OC CHARACTERISTICS 

Parameter Symbol 

Operating Current Ice 

Min Typ 

4.5 5.0 

0 0 

Test Conditions 

CE= OE= v,L, f = 5.0MHz 
all output open 

Max Unit • 
5.5 v 

0 v 

Min Max Unit 

30 mA 

Standby Current (ITL) lse1 CE= V1H, all output open - 1 mA 

Standby Current (CMOS) lse2 CE= V cc. all output open - 100 µA 
t-------------+------+-----------+-----··-----t--------··-·-f-----4 

Input Leakage Current lu V1N = 0 to Vee - 10 µA 
t------------+-----t----------+-----+---·---t-------

Output Leakage Current ko Vour=O to Vee - 10 µA 
t------------+------+-----------+----+----~---'------

lnput High Voltage, All Inputs V1H 2.2 Vee+ 0.3 V 
t-------~---'--+-----1----------+-----+-----+-----j 

Input Low Voltage, All Inputs V1L - 0.3 0.8 v 
t------------+-----+----------+-----+-----+---------

Output High Voltage Level VoH loH= -400~A 2.4 - V 
>------------+-----1----------+----·-+-----+--------

0utput Low Voltage Level VoL loL=2.1mA - 0.4 V 

CAPACITANCE <T.=25°c, 1=1.0MHz) 

Parameter Symbol Test Conditions Min Max Unit 

t--_o_u_tp_u_t _c_a_pa_c_lt_an_c_e_-1-__ C_o_ur __ +--_V_o_ur_=_O_V ___ --+-----+--·--8._0_--+-__ p_F __ ··--
lnput Capacitance c,N V1N = ov - 8.0 pf 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE Mode 

UH x Standby 
----
UH Operating 

H/L t----
H/L 0perating 

t1'Mfi11h> 
ELECTRONICS 

Data Power 

High·Z Standby 
---j 

High·Z Active 

Dour Active 
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KM23C512(G) CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONDITIONS (TA= 0°C to + 70°C, Vee= 5V ± 10%, unless otherwise noted.) 

Item 

Input Pulse Levels 

Input Rise and Fall Times 

Input and Output Timing Levels 

Output Loads 

READ CYCLE 

Parameter 

. 
Read Cycle lime 

Chip Enable Access lime 

Address Access lime 

Output Enable Access lime 

Output or Chip Disable to 
Output High-Z 

Output Hold from Address-Change 

TIMING DIAGRAM 
READ 

ADD 

CE/CE 

OE/OE 

Dour 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

tJ"tWJIUI> 
ELECTRONICS 

Value 

0.6V to 2.4V 

10ns 

o.av and 2.ov 

1 TTL Gate and CL= 100pF 

KM23C512(G)-12 KM23C512(G)-15 KM23C512(G)-20 
Symbol !------· Unit· 

Min Max Min Max Min Max 

!Re 120 150 200 ns 

!ACE 120 150 200 ns 

!ilA 120 150 200 ns 

loE 60 70 90 ns 

IDF 20 30 40 ns 

loH 0 0 0 ns 

ADD1 ADD2 

1------tRe------< 

VALID DATA 
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KM23C512(G) CMOS MASK ROM 

PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C512) 

1.425 (36.20) 

1.445 (36. 70) 

.060 (1.52)---1 ~ 
.015 (0.38) 200 (5 08) 

MIN MAX 

WMMfl\AAMfl=r~ 
_J~ o.~~I ~ ~ 11512921 

024 (0 61 I TYP MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23C512G) 

... 
~ ~ 

~~~~~J_I 

"'\..l'"-W--W--W--W--W-W-1-l'"""W-W-W-W-W-W-W-~ 

t11fof jlUltP 
ELECTRONICS 

0.016 (0.41) 

TYP 

0.118 (3.00) 
MAX 

0.108 (274) 

Units: Inches (millimeters) 

0-10· 

~ 

.600(15.24) 

II 1 0.008 (0.20) 

Lo.031 (0.79) 

L0.053 (1.35) 
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KM23C1000/101 O(G/J) 

1M-Bit (128Kx8) CMOS MASK ROM 

FEATURES 
• 131,072X8 bit organization 
• Fast access time : 120ns(max). 
• Supply voltage : single+5V 
• Current consumption 

Operating : 30 mA(max.) 
Standby: SOµA(max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and 

output enable pin 
• Package : 28-pin, 600mil, plastic DIP 

32-pin, 600mil, plastic DIP 
(JEDEC standard) 
32-pin, 525mil, plastic SOP · 
32-pin, PLCC 

FUNCTIONAL BLOCK DIAGRAM 

A16 x MEMORY CELL 
BUFFERS MATRIX 

AND (131,072 x 8) DECODER 

y SENSE AMP 
BUFFERS DATA OUT 

AND BUFFERS 

Ao 
DECODER 

Qo Q7 

CE/CE 
CONTROL 

LOGIC 

Pin Name Pin Function 

Ao-A1a Address Inputs 

ao-~ Data Outputs 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Voo Power (+5V) 

Vss Ground 

NC No Connection 

• User Selectable Polarity 

t1"?if i101> 
ELECTRONICS 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C1000/1010 Is a fully static mask program

mable ROM organized 131,072 x 8 bit. It Is fabricated 
using silicon-gate CMOS process technology. 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, It requires no external clock 
assuring extremely easy operation. 

It Is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C1000 is packaged in a 28-DIP, the 
KM23C1010 in a 32-DIP, the KM23C1010G in a 32· 
SOP, and the KM23C101 OJ in a 32-PLCC, provides 
polarity programmable CE and OE buffer as user option 
mode. 

PIN CONFIGURATION 

:Ill ;; g BR 
§ .... -g 

s"' 
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KM23C1000/101 O(G/J) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to + 7.0 v 
Temperature Under Bias Tblas -10 to +85 ·c 

Storage Temperature T.,. -55 to +150 ·c 

* Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
CE= OE= V1L, f = 5.0MHz - 30 mA 
all output open 

Standby Current (TTL) lss1 CE= V1H, all output open - 1 mA 

Standby Current (CMOS) lss2 CE= Vee, all output open - 100 µ,A 

Input Leakage Current lu V1N=O to Vee - 10 µ,A 

Output Leakage Current ILO Vour=OtoVee - 10 µ,A 

Input High Voltage, All Inputs V1H 2.2 Vee+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH= -400µ,A 2.4 - v 
Output Low Voltage Level VoL loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25°c, t=1.0MHz) 

Parameter Symbol Test Conditions Min Max Unit 

Output Capacitance Cour Vo1JT=OV - 8.0 pF 

Input Capacitance C1N V1N=OV - 8.0 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION (KM23C1000) 

CE/CE Mode Data Power 

UH Standby High-Z Standby 

H/L Operating Dour Active 

t11fof)llhtP 
ELECTRONICS 
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KM23C1000/101 O(G/J) CMOS MASK ROM 

MODE SELECTION (KM23C1010) 

CE/CE OE/OE Mode Data Power 

UH x Standby High-Z Standby 

UH Operating High·Z Active 
H/L 

H/L Operating Dour Active 

AC CHARACTERISTICS 
TEST CONDITIONS (TA=O"C to +70°C, Vcc=5V±10%, unless otherwise noted.) 

Item Value 

Input Pulse Levels 0.6V to 2.4V 

Input Rise and Fall Times 10ns 

Input and Output Timing Levels O.BV and 2.0V 

Output Loads 1 TTL Gate and CL= 100pF 

READ CYCLE 
KM23C 1000-12 KM23C 1000·15 KM23C 1000-20 

Parameter Symbol 
KM23C1010(G/J)12 KM23C1010(G/J)-15 KM23C 101 O(G/J)-20 

Read Cycle Time 

Chip Enable Access Time 

Address Access Time 

Output Enable Access Time 

Output or Chip Disable to 
Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

CE/CE 

OEfQE• 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

Min Max 

!Re 120 

!ACE 120 

tAA 120 

loE 60 

tDF 20 

loH 0 

ADD1 

----IRc-----t 

* The KM23C1000 is not available. 

41":'¥1110> 
ELECTRONICS 

Min Max Min Max 

150 200 

150 200 

150 200 

70 90 

30 40 

0 0 

ADD2 

VALID DATA 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 
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KM23C1000/101 O(G/J) CMOS MASK ROM 

PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C1000) 

1.425 (36.20) 

1.445 (36. 70) 

t 

0 0 1.530 (13.46) 

l'"''"'" 

.060 (1 52)---J ~ 
.015 (0 38) 

MIN 

\~·L 
" 11 .016(0.41) ~ I 

---i 024(061) TYP ~ 

200 (5 08) 

MAX 

115 (2.92) 

MIN 

32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C1010) 

0 
0 

tt&¥JIHI> 
ELECTRONICS 

1650 (41 91) 

0 

060(1.52)---J ~ 
TYP 

.015 (0.38) 

MIN 

535 (13.59) 

.200 (5.08) 

MAX 

.115 (2.92) 

MIN 

Units: Inches (millimeters) 

0-10· 

~ 

.600(15.24) 

0-15· 

~ 

.600 (15.24) 
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KM23C1000/1010(G/J) 

PACKAGE DIMENSIONS (Continued) 

32 LEAD SMALL OUTLINE PACKAGE (KM23C1010G) 

~ ~ 

~~~~~J_r 

~··"·~ :: ~=' ==·~ 0.108 (2. 74) 
TYP TYP 

t1mW1 11h> 
ELECTRONICS 

CMOS MASK ROM 

Units: Inches (millimeters) 

II I 0.008 (0.20) 

Lo~031 (0.79) 

Lo.053 (1.35) 

214 



KM23C1000/101 O(G/J) 

PACKAGE DIMENSIONS 
32 PIN PLASTIC LEADED CHIP CARRIER (KM23C1010J) 

PIN 1 

0.485 (12.32) 

0.495 (12.57) 

0.449 (11.41) 

0.453 (11.51) 

I 

--f--
1 

I 

0.300 (7.620) 
REF 

t11MfJllh> 
ELECTRONICS 

0.045 (1.143) 

0.045 (1.14) 
0.055 (1.40) 

CMOS MASK ROM 

Units: Inches (millimeters) 

0.125 (3.18) 
0.140 (3.56) 

0.015 (0.381) 
MIN 

0.010 (0.254) 

0.078 (1.981) 
0.095 (2.413) 
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KM23C1001/1011 (G) 

1M-Bit (128Kx8) CMOS MASK ROM 

FEATURES 
• 131,072X8 bit organization 
• Fast access time: 120ns(max). 
• Supply voltage : single+5V 
• Current consumption 

Operating : 30 mA(max.) 
• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable output enable pin 
• Package : 28-pin, 600mil, plastic DIP 

32-pin, 600mil, plastic DIP 
(JEDEC standard) 
32-pin, 525mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A15 

Ao 

OE/OE 

x 
BUFFERS 

AND 
DECODER 

y 
BUFFERS 

AND 
DECODER 

CONTROL 
LOGIC 

tt":WiiU I> 
ELECTRONICS 

MEMORY CELL 
MATRIX 

(131,072 x8) 

SENSE AMP 

DATA OUT 

BUFFERS 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C1001/1011 is a fully static mask program

mable ROM organized 131,072 x 8 bit. It is fabricated 
using silicon-gate CMOS process technology. 

This device operates with a5V single power supply, and 
all inputs and outputs are TIL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C1001 is packaged in a 28-DIP, the 
KM23C1011ina32-DIP, the KM23C1011G in a 32-
SOP, provides polarity programmable OE buffer as user 
option mode. 

PIN CONFIGURATION 

" ;;; " s:: ~ s:: 
!>) 
c.> c.> !>) 

!] 
(') c.> ... (') 

0 
0 ... 

g ... 0 

A2 
...... 
8 

A1 

Pin Name Pin Function 

Ao-A1s Address Inputs 

Oo-01 Data Outputs 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

NC No Connection 

• User Selectable Polarity 
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KM23C1001/1011 (G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 

Temperature Under Bias Tblas -10 to +85 'C 
j-~ 

Storage Temperature -55 to +150 0 c 
• Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 

should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions tor extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70'C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 

Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
OE= v,L, f = 5.0MHz - 40 mA 
all output open 

Input Leakage Current lu V1N=O to Vee - 10 µA 

Output Leakage Current I Lo Vour = 0 to Vee - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 

Input Low Voltage, All Inputs VIL -0.3 0.8 v 

Output High Voltage Level VoH loH= -400µA 2.4 - v 

Output Low Voltage Level VoL loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25'C, f= 1.0MHz) 

Parameter Symbol Test Conditions Min Max Unit 

Output Capacitance Gour Vour=OV - 8.0 pF 

Input Capacitance C1N V1N=OV - 8.0 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

-
OE/OE Mode Data Power 

UH Operating High-Z Active 

HIL Operating Dour Active 

tJifof jli}ltP 
ELECTRONICS 
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KM23C"W01/1011(G) CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONOITfONS (TA:;:o•c to +1o·•c, Vcc<=6V±10%, unless otherwise noted.) 

Hem Value 

Input Pulse Lev.els 0.6V to 2.4V 

Input Rise llnd Fall Times 10ns 

Input and Output Timing L.ev.els 0.8V and 2.0V 

Output Loads 1 TTL Gate .and CL= 100pF 

READ CYCLE 

Parameter 

Read Cycle Time 

Address Access Time 

Output .l;nable Access Time 

Output or Chip Dis.able to 
Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

Symbol 

~c 

!AA 

loE 

toF 

loH 

ADD1 

.. !.u.!!¥3C1001-12 
KM23C101im:12 

Min Max 

120 

120 

60 

20 

0 

'"----IRc---__, 

OE: ACTIVE LOW 

OE/OE 

OE: ACTIVE HIGH 

Dour 

t1'faf jilhtP 
ELECTRONICS 

KM23C1001-15 
KM23C1011{fil-15 

KM23C1001-20 
KM23C1011lgf_20 

Min Max Min Max 

150 200 

150 200 

70 90 

30 40 

0 0 

ADD2 

Unit 

ns 

ns 

ns 

ns 

ns 
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KM23C1001/1011 (G) CMOS MASK ROM 

PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C1001) 

1.425 (36.20) 
>--~~~~~- -~~~~~~--; 

1.445 (36. 70) 

I 

~o~;;;;o;;;;;;;rTrT;;,;;;;;;;;;;;;~~~~Mo~;;;;;;;;;~J:::::::: 
060 (1 52)-__j f----

I :_01e (0.411 

f--.024 (0.61) 

015 (0 38) 

MIN 

200 (5 08) 

MAX 

115 (2.92) 

MIN 

32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C1011) 

0 
0 

tl1fof jlUI> 
ELECTRONICS 

1.650 (4191) 

060 (1.52) 

TYP 

0 

015 (0.38) 

MIN 

535 (13 59) 

200 (5.08) 

MAX 

.115 (2.92) 

MIN 

Units: Inches (millimeters) 

0-10· 

~ 

.600(15. 

o-1s 0 

~ 

600 (15.24) 

015 (0 38) 
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KM23C1001/1011 (G) 

PACKAGE DIMENSIONS (Continued) 

32 LEAD SMALL OUTLINE PACKAGE (KM23C1011 G) 

~~~-·-L."""<_..-.__J'""'--'"-U--....-W"""l..J"'""l_,....,_,.....,_,...,_,....,_,. 

I I 0.050 (1.27) 

--j TYP 

41:!ti¥Jll}ltP 
ELECTRONICS 

O.Q16 (0.41) 

TYP 

0.118 (3.00) 
MAX 

0.108 (2.74) 

CMOS MASK ROM 

Units: Inches (millimeters) 

II I 0.008 (0.20) 

L0.031 (0.79) 

L0.053 (1.35) 
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KM23C2000{G) 

2M-Bit (256K x 8) CMOS MASK ROM 

FEATURES 
• 262,144 x 8 bit organization 
• Fast access time: 150ns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating: SOmA (max.) 
Standby: 100µA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and 

output enable pin 
• Package: 32-pin 600 mil, plastic DIP 

(JEDEC standard) 
32-pin 525 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

tt"t'+JlhltP 
ELECTRONICS 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C2000 is a fully static mask programmable 

ROM organized 262,144 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C2000 is packaged in a 32-DIP, and the 
KM23C2000G in a 32-SOP, provides polarity program
mable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

A7 

~ s: ;>;: 
I\) s: 
"'I\) 
(")"' 
I\)(") 

A3 0 I\) 
00 

A, 
00 ,eo 

A, 

Ao 

Oo 

01 

a, 

Pin Name Pin Function 

Ao·A17 Address Inputs 

Oo·O, Data Outputs 

CE/CE' Chip Enable 

OE/OE' Output Enable 
·-----j 

Vee Power ( +5V) 

Vss Ground 

NC No Connection 

• User Selectable Polarity 
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KM23C2000(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to + 7.0 v 
r----------

Temperature Under Bias Tbias -10 to + 85 ·c 
--

Storage Temperature Tstg -55 to + 150 ·c 
* Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 

should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions tor extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to ?O°C) 

Item I Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 V 
r------------- -·----+-----·-···-- ·------+------+------+-------j 

Supply Voltage V88 0 0 0 V 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions 

Operating Current Ice 
CE= OE= V1L, f = 5.0MHz 
all output open 

Standby Current (TTL) lss1 CE= v,H, all output open 

Standby Current (CMOS) lss2 CE= V cc, all output open 

Input Leakage Current lu v,N =0 to Vee 

Output Leakage Current ILO Vour=O to Vee 

Input High Voltage, All Inputs V1H 

Input Low Voltage, All Inputs V1L 

Output High Voltage Level VoH loH = -400µ,A 

Output Low Voltage Level VoL loL=2.1mA 

CAPACITANCE (T.=2s 0 c, f= 1.oMHz) 

Parameter Symbol Test Conditions 

Output Capacitance Cour Vour = OV 

Input Capacitance C1N V1N=OV 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE Mode 

UH x Standby 

UH Operating 
H/L 

H/L Operating 

41i1tw111n> 
ELECTRONICS 

Min Max Unit 

- 50 mA 

- 1 mA 

- 100 µA 

- 10 µA 

- 10 µA 

2.2 Vcc+0.3 v 

-0.3 0.8 v 

2.4 - v 

- 0.4 v 

Min Max Unit 

- 8.0 pF 

- 8.0 pF 

Data Power 

High-Z Standby 

High-Z Active 

Dour Active 
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KM23C2000(G) CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONDITIONS fTA=o·c to +70°C, Vcc=5V±10%, unless otherwise noted.) 

Item 

Input Pulse Levels 

Input Rise and Fall Times 

Input and Output Timing Levels 

Output Loads 

READ CYCLE 

Parameter 

Read Cycle Time 

Chip Enable Access Time 

Address Access Time 

Output Enable Access Time 

Output or Chip Disable to 
Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

CE/CT 

OE/OE 

Dour 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

t1''t'¥Jil}ltP 
ELECTRONICS 

Value 

0.6V to 2.4V 
- -

10ns 

o.av and 2.ov 
--1 ---·--~--------·-----·"----

1 TTL Gate and c, = 100pF 

KM23C2000G-15 KM23C2000G-20 KM23C2000G-25 
Symbol Unit 

Min Max Min Max Min Max 

!Re 150 200 250 ns 

!ACE 150 200 250 ns 

tAA 150 200 250 ns 

loE 70 90 110 ns 

tDF 30 40 50 ns 

loH 0 0 0 ns 

ADD1 ADD2 

1-----IRc--

VALID DATA 
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KM23C2000{G) CMOS MASK ROM 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C2000) Units: Inches (millimeters) 

1.650(41.91) 

0-15' 

~ 

0 0 .535 (13.59) .600 (15.24) 

060 (1.52) 

TYP 

.015 (0.38) 

MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23C2000G) 

~~~ 
~. ~ i 

~~~~~l_J 

'"U--U--U--U-~~'1-r"'l-r"H'"""H'"""H'"""l-r-H'"""H'"""H'"""~ 

ttM&JilHtP 
ELECTRONICS 

0.016 (0.41) 

TYP 

0.118 (3.00) 
MAX 

0.108 (2.74) 

200 (5 08) 

MAX 

.115 (2.92) 

MIN 

I I I 0.008 (0.20) 

L0.031 (0.79) 

L0.053 (1.35) 
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KM23C2000A(G) 

2M-Bit (256K x 8) CMOS MASK ROM 

FEATURES 
• 262,144 >< 8 bit organization 
• Fast access time: 100ns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating: 40mA (max.) 
Standby: SOµA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarlty programmable chip enable and 

output enable pin 
• Package: 32-pln 600 mil, plastic DIP 

(JEDEC standard) 
32-pin 525 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A11 x MEMORY CELL 
BUFFERS MATRIX 

AND (262, 144 x 8) DECODER 

y SENSE AMP 
BUFFERS DATA OUT 

AND BUFFERS 

Ao 
DECODER 

Oo 07 

CE/CE 
CONTROL 

LOGIC 
OE/OE 

t11fafi1•a> 
ELECTRONICS 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C2000A is a fully static mask programmable 
ROM organized 262,144 x 8 bit. It is fabricated using 
silicon·gate CMOS process technology. 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C2000A is packaged in a 32-DIP, and the 
KM23C2000AG in a 32-SOP, provides polarity program
mable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

NC 

;;; " ! ii: 
~~ 
80 
~~ A2 

A, 

Pin Name Pin Function 

Ao·A11 Address Inputs 

Oo·01 Data Outputs 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

NC No Connection 

• User Selectable Polarity 
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KM23C2000A(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to + 7.0 v 
Temperature Under Bias Tbias -10 to +85 ·c 

Storage Temperature Tstg -55to +150 ·c 

* Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70°C) 

Item Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Supply Voltage Vss 0 0 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min 

Operating Current Ice 
CE=OE=V1L, f=5.0MHz -all output open 

Standby Current (TTL) lss1 CE= V1H, all output open -
Standby Current (CMOS) ls02 CE= Vee, all output open -
Input Leakage Current lu V1N=Ot0Vcc -
Output Leakage Current I Lo VoUT=O to Vee -
Input High Voltage, All Inputs V1H 2.2 

Input Low Voltage, All Inputs V1L -0.3 

Output High Voltage Level VoH loH= -400µ.A 2.4 

Output Low Voltage Level Vol loL=2.1mA -

CAPACITANCE (TA=25°c, f= 1.oMHz) 

Parameter Symbol Test Conditions Min 

Output Capacitance Cour VoUT=OV -
r--· 

Input Capacitance C1N V1N=OV -

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE Mode Data 

UH x Standby High-Z 

UH 
H/L 

Operating High-Z 

H/L Operating Dour 

t1''t'if JIUI$ 
, ELEmONICS 

Max Unit 

5.5 v 
0 v 

Max Unit 

40 mA 

1 mA 

50 µ.A 

10 µ.A 

10 µ.A 

Vcc+0.3 v 
0.8 v 
- v 
0.4 v 

Max Unit 

8.0 pF 

8.0 pF 

Power 

Standby 

Active 

Active 
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KM23C2000A{G) CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONDITIONS (TA= o·c to + 70°C, Vee= 5V ± 10%, unless otherwise noted.) 

Item 

Input Pulse Levels 

Input Rise and Fall Times 

Input and Output Timing Levels 

Output Loads 

READ CYCLE 

Parameter 

Read Cycle lime 

Chip Enable Access lime 

Address Access lime 

Output Enable Access lime 

Output or Chip Disable to 
Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

CE/CE 

OE/OE 

Dour 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

t1'Mf jilb> 
ELECTRONICS 

Value 

0.6V to 2.4V 

10ns 
--- - ·-· -·---

O.BV and 2.0V 
---j 

1 TIL Gate and CL= 100pF 

KM23C2000A(G)·10 KM23C2000A(G)-12 KM23C2000A(G)· 15 
Symbol Unit 

Min Max Min Max Min Max 

tRc 100 120 150 ns 

tACE 100 120 150 ns 

tAA 100 120 150 ns 

loE 50 60 70 ns 

tDF 20 20 30 ns 

loH 0 0 0 ns 

ADD1 ADD2 

+-----tRe------l 

VALID DATA 
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KM23C2000A(G) CMOS MASK ROM 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C2000A) 

0 
0 

1.650 (41.91) 

060 (1.52) 

TYP 

0 

.015 (0.38) 

MIN 

.535 (13.59) 

.200 (5.08) 

MAX 

.115 (2.92) 

MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23C2000AG) 

"'-'"-U--U-'l.J-~u-\.J-\.J-l..l-U-U"""\..l'"""\..l'"""\..1'""1-1'~ 

I I 0.050 (1.27) 

--1 TYP 

tJ:itWJIBI> 
ELECTRONICS 

0.016 (0.41) 

TYP 

0.118 (3.00) 
MAX 

0.108 (2. 74) 

Units: Inches (millimeters) 

0-15" 

~ 

.600 (15.24) 

II I 0.008 (0.20) 

Lo.031 (0.79) 

L0.053 (1.35) 
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KM23C2001(G} 

2M-Bit (256K x 8) CMOS MASK ROM 

FEATURES 
• 262,144 x 8 bit organization 
• Fast access time: 150ns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating: 50mA (max.) 
• Fully static operation 
• All Inputs and outputs TTL compatible 
• Three state outputs 
• Package: 32·pln, 600 mll, plastic DIP 

(JEDEC standard) 
32-pin, 525mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A11 x MEMORY CELL 
BUFFERS MATRIX 

ANO (282,144x8) 
DECOOER 

y SENSE AMP 

BUFFERS DATA OUT 
AND BUFFERS 

Ao -
DECODER 

Co 01 

CONTROL 
LOGIC 

OE/OE 

t1m'¥111a> 
ELECTRONICS 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C2001 is a fully static mask programmable 

ROM organized 262,144 x 8 bit. It is fabricated using 
silicon-gate CMOS process technolc~;y. 

This device operates with a5V single power supply, and 
ail inputs and oi.tputs are TTL compatible. Be~ause of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro· 
processor, and data memory, character generator. 

The KM23C 2001 is packaged in a 32-DIP, and the 
KM23C2001 G in a 32SOP, provides polarity pro
grammable OE buffer as user option mode. 

PIN CONFIGURATION 

A17 1 0 
OE2/0E2/N.C 2 

Pin Name 

Ao-A11 

Oo-01 

OE/OE* 

Vee 

Vss 

NC 

Pin Function 

Address Inputs 

Data Outputs 

Output Enable 

Power (+5V) 

Ground 

No Connection 

• User Selectable Polarity 
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KM23C2001 (G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 

Temperature Under Blas Tblas -10 to +85 ·c 
Storage Temperature T.,9 -55to +150 ·c 

• Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. TA=O to 70°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 

Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

·Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
OE= v,L, f = 5.0MHz - 50 mA 
all output open 

Input Leakage Current lu V1N=O to Vee - 10 µA 

Output Leakage Current ILO Vour=O to Vee - 10 µA 

Input High Voltage, All Inputs Y1H 2.2 Vcc+0.3 v 

Input Low Voltage, All Inputs V1L -0.3 0.8 v 

Output High Voltage Level VoH loH= -400µA 2.4 - v 

Output Low Voltage Level Vol loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25°C, f=1.0MHz) 

Parameter Symbol Test Conditions Min Max Unit 

Output Capacitance 
r--· 

CouT Vour=OV - 8.0 pF 

Input Capacitance C1N V1N=OV - 8.0 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

OE/OE Mode Data Power 

UH Operating High·Z Active 

H/L Operating DouT Active 

4t"t'+JI' u> 
ELECTRONICS 
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KM23C2001 (G} CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONDITIONS (TA=O'C to +70'C, Vcc=5V±10%, unless otherwise noted.) 

Item 

Input Pulse Levels 

Input Rise and Fall Times 

Input and Output Timing Levels 

Output Loads 

READ CYCLE 

Parameter 

Read Cycle Time 

Address Access Time 

Output Enable Access Time 

Output Disable to Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

OE: Active Low 

OE/OE 

OE: Active High 

Dour 

tJ"tWJilh> 
ELECTRONICS 

KM23C2001-15 
Symbol 

Min Max 

!Re 150 

tM 150 

loE 70 

tDF 30 

loH 0 

Value 

0.6V to 2.4V 

10ns 

o.av and 2.ov 

1 TTL Gate and CL= 100pF 

KM23C2001-20 KM23C2001-25 
Unit 

Min Max Min Max 

200 250 ns 

200 250 ns 

90 110 ns 

40 50 ns 

0 0 ns 

toF 
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KM23C2001(G) CMOS MASK ROM 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C2001) Units: Inches (millimeters) 

1.650(41.91) 

060 (1.52) 

TYP I~ 
.015 (0 38) 

MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23C2001G) 

~~'""'"" __ _ 

~ ! 
~~~~~·J_I 

tJ:fof jil}ltP 
ELECTRONICS 

.200 (5.08) 

MAX 

.115 (2.92) 

MIN 

0-15' 

~ 

.600 (15.24) 

-JI I 0.008 (0.20) 

L0.031 (0.79) 

L0.053 (1.35) 
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KM23C2001A(G) 

2M-Bit (256K x 8) CMOS MASK ROM 

FEATURES 
• 262,144 x 8 bit organization 
• Fast access time: 100ns (max.) 
• Supply voltage: single + SV 
• Current consumption 

Operating: 40mA (max.) 
• Fully static operation 
• All Inputs and outputs TTL compatible 
• Three state outputs 
• Package: 32-pin, 600 mil, plastic DIP 

(JEDEC standard) 
32-pln, 525mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A11 

Ao -

OEloE 

x 
BUFFERS 

AND 
DECODER 

y 
BUFFERS 

AND 
DECODER 

CONTROL 
LOGIC 

41'Mf 1101> 
ELECTRONICS 

MEMORY CELL 
MATRIX 

(262, 144 x 8) 

SENSE AMP 

DATA OUT 

BUFFERS 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C2001A is a fully static mask programmable 
ROM organized 262, 144 x 8 bit. It is fabricated using 
silicon-gate CMOS process technolo;;y. 

This device operates with a 5V single power supply, and 
all inputs and Ol.itputs are TIL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use In prograrn memory of micro
processor, and data memory, character generator. 

The KM23C2001A is packaged in a 32-DIP, and the 
KM23C2001 AG in a 32SOP, provides polarity pro
grammable OE buffer as user option mode. 

PIN CONFIGURATION 

A,, 

OE2IOE2/N.C 2 

Pin Name 

Ao-A11 

Oo-01 

OE/OE* 

Vee 

Vss 

NC 

Pin Function 

Address Inputs 

Data Outputs 

Output Enable 

Power (+5V) 

Ground 

No Connection 

• User Selectable Polarity 
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KM23C2001A(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to + 7.0 v 
Temperature Under Blas Tb1as -10 to +85 ·c 
Storage Temperature T.,9 -55to +150 ·c 

* Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to V55, TA=O to ?O°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 

Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
OE= v,L, f = 5.0MHz - 40 mA all output open 

Input Leakage Current lu V1N=O to Vee - 10 µ,A 

Output Leakage Current ILO Vour=O to Vee - 10 µ,A 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 

Input Low Voltage, All Inputs V1L -0.3 0.8 v 

Output High Voltage Level VoH loH = -400µ,A 2.4 - v 

Output Low Voltage Level VoL loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25°C, f=1.0MHz) 

Parameter Symbol Test Conditions Min Max Unit 

Output Capacitance Gour VmIT= OV - 8.0 pF 

Input Capacitance C1N V1N=OV - 8.0 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

OE/OE Mode Data Power 

UH Operating High·Z Active 

H/L Operating Dour Active 

t11MfJIOI> 
ELECTRONICS 
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KM23C2001A(G) CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONDITIONS (TA=0°C to + 70°C, Vee =5V ± 10%, unless otherwise noted.) 

Item 

Input Pulse Levels 
r--·---· 

Input Rise and Fall Times 
!------'--

Input and Output Timing Levels 
i--

Output Loads 

READ CYCLE 

Parameter 

Read Cycle Time 

Address Access Time 

Output Enable Access Time 

Output Disable to Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

OE: Active Low 

OE/OE 

OE: Active High 

Dour 

tl'fof)ll}I> 
ELECTRONICS 

Symbol 

!Re 

!AA 

loE 
loF 
loH 

Value 

0.6V to 2.4V l. 
-- I 

10ns 
··-

O.BV and 2.0V 

1 TTL Gate and C, = 100pF 

KM23C 2001A(G)-10 KM23C2001A(G)-12 KM23C2001A(G)-15 
Unit 

Min Max Min Max Min Max 

100 120 150 ns 

100 120 150 ns 

50 60 70 ns 

20 20 30 ns 

0 0 0 ns 

1oF 

VALID DATA 
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KM23C2001A(G)_ CMOS MASK ROM 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C2001A) Units: Inches (millimeters) 

0 

1.650 (41.91 I 

0 

060(1 52)~ 1---
TYP 

015 (0.38) 

MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23C2001AG) 

~ ~ 

~~~~~ir 

t1"t'if JiUltP 
ELECTRONICS 

0.016 (0.41) 

TYP 

.535 (13.59) 

200 (5.08) 

MAX 

.115 (2.921 

MIN 

600 (15.24) 

11·1 0.008(0.20) 

L0.031 (0.79) 

L0.053 (1.35) 
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KM23C2100 CMOS MASK ROM 

2M-Bit (256Kx81128Kx 16) CMOS MASK ROM 

FEATURES 
• Switchable organization 

Byte Mode: 262,144 x 8 
Word Mode: 131,072x16 

• Fast access time: 150ns (max.) 
• Supply voltage: single + SV 
• Current consumption 

Operating: SOmA (max.) 
Standby: 100µA (max.) 

• Fully static operation 
• All Inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and 

output enable pin 
• Package: 40·pin (600 mil, plastic DIP) 

FUNCTIONAL BLOCK DIAGRAM 

A15 

Ao 

A=11 

CE/CE 

OE/OE 

BHE 

Buffers 
and 

Decoder 

y 
Buffers 

and 
Decoder 

Control 
Logic 

MEMORY CELL 
MATRIX 

(131,072 x 16)/ 

(262,144x8) 

SENSE AMP 
DATA OVT 
BUFFERS 

Oo/Oa 

Pin Name Pin Function 

Ao·A1e Address Inputs 

Oo-014 Data Outputs 

Q1~A·1 Output 15 (Word mode)/ 
LSB Address (Byte mode) 

BHE Word/Byte Selection 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

NC No Connection 

* User Selectable Polarity 

t11fof jllhtP 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM23C2100 is a fully static mask programmable 

ROM fabricated using silicon-gate CMOS process 
technology, and is organized either as 262,144 x 8 bit 
(byte mode) or as 131,072x16 bit (word mode) depend
ing on BHE voltage level. (See mode selection table). 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro· 
processor, and data memo,ry, character generator. 

The KM23C2100 is packaged in a 40-DIP, provides 
polarity programmable CE and OE buffer as user option 
mode. 

PIN CONFIGURATION 

a, 
Qg 

02 

010 

03 

011 

As 

Ag 

A10 

Os 

012 

Q4 
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KM23C2100 CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 

Temperature Under Bias Tb1as -10 to +85 'C 

Storage Temperature T,,9 -55 to +150 'C 

• Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. TA=O to 70'C) 

Item Symbol Min Typ 

Supply Voltage Vee 4.5 

Supply Voltage Vss 0 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions 

Operating Current Ice CE= OE= v,,, f = 5.0MHz 
all output open 

5.0 

0 

Max Unit 

5.5 v 

0 v 

Min Max Unit 

50 mA 
t-------··-·-------.. --+----+----------+----+-----+-----1 

Standby Current (TTL) lsB1 CE= v,H, all output open - 1 mA 
~--+----+-----------+------1--·--,L_ __ _J 

Stand_by_C_u_rre_n_tiCf\'1.0S_) ___ +-_ls_s2 ... _..._c_E_=_V_.c_c_,_a1_1_ou_t_pu_t_o_p_e_n_j.. __ -_._-"-_1_oo _ _J__~µ-A _ _J 

Input Leakage Current lu V1N =0 to Vee - 10 µA 
·--· ··---- --------+----+---·-----------1---·--l----·---I 

Output Leakage Current ILO Vour = 0 to Vee - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vee+ 0.3 V 
--------1-----------l-----1-----'-----~ 

Input Low Voltage, All Inputs v,, -0.3 0.8 V 
-"----+----------1-----l------'----~ 

Output High Voltage Level VoH loH = -400µA 2.4 - V 

Output Low Voltage Level V 0, 10 , = 2.1 mA - 0.4 V 

CAPACITANCE (TA=25'C, f=1.0MHz) 

Parameter Symbol Test Conditions 

Output Capacitance Gour Vour= OV 

Input Capacitance C1N V1N=OV 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE BHE Q,sfA·1 Mode 

UH x x x Standby 

H/L UH x x Operating 

H Output Operating 

H/L H/L 
L Input Operating 

t1&¥Jllh> 
ELECTRONICS 

Min Max Unit 

- 8.0 pF 

- 8.0 pF 

Data Power 

High·Z Standby 

High-Z Active 

Oo·015: Dour Active 

Oo-01: Dour 
a8"a,.: High-z 

Active 
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KM23C2100 CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONDITIONS (T•=D°C to +70°C, Vcc=5V±10%, unless otherwise noted.) 

Item 

Input Pulse Levels 

Input Rise and Fall Times 
f--------

11 lnp_ut_ af1_d Outp~t T1m1n_g Le~els_ 

. Output Loads 

READ CYCLE 

Parameter 

Read Cycle Time 

Chip Enable Access Time 

Address Access Time 

Output Enable Access Time 

Output or Chip Disable to 
Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 
AO-A16 

Value 

0.6V to 2.4V 
-- ----+- - ---

10ns 

-t . 1 TTL Gate and CL= 100pF 

O.BV and 2.0V 

KM23C2100-15 KM23C2100-20 KM23C2100-25 
Symbol 

Min Max Min Max Min Max 

tRC 150 200 250 

!ACE 150 200 250 

tAA 150 200 250 

toE 70 90 110 

tDF 30 40 50 

loH 0 0 0 

ADD1 ADD2 

Unit 

ns 

ns 

ns 

ns 
---1 

ns 

ns 

A·1(.1) -----J ~---------'i '.'-----------' ~-----

CE: ACTIVE LOW 

CE/CE 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE/OE 

OE: ACTIVE HIGH 

Dour 
DO-D7 
D8-D15(.2) 

>------- tAc--

VALID DATA 

(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=V1L) 
(*2) Word Mode only. (BHE = V1H) 

t1"t'¥JiihtP 
ELECTRONICS 
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KM23C2100 

PACKAGE DIMENSIONS 
40 LEAD PLASTIC DUAL tN UNE PACKAGE (KM23C2100) 

2 064 (52 .43) 

t1"tWJIVI> 
ELECTRONICS 

CMOS MASK ROM 

Units: Inches (millimeters) 

.200 (5.08) 
MAX' 

.115 (2.92) 
MIN 

.Q15 (0.38) 

MIN 

.600 (15.24) 
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KM23C2100A CMOS MASK ROM 

2M-Bit (256Kx8/128Kx 16) CMOS MASK ROM 

FEATURES GENERAL DESCRIPTION 
• Switchable organization 

Byte Mode: 262, 144 x 6 
Word Mode: 131,072 x 16 

• Fast access time:' 100ns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating: 40mA (max.) ' 
Standby: SOµA (max.) 

• Fully atatlc operation 
• All Inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and 

output enable pin 
• Package: 40-pln (600 mll, plastic DIP) 

FUNCTIONAL BLOCK DIAGRAM 

A1s x MEMORY CELL 
Buffers MATRIX 

and (131,072X 16V 
Decoder 

(262,144x8) 

• 
y SENSE AMP 

Buffers DATA 01.JT 

Ao 
and BUFFERS 

Decoder 
A-1-, 

Oo/Os Q7/015 

CE/CE 

Control 
OE/OE Logic 

BHE 

Pin Name Pin Function 

Ao·A1a Address Inputs 

Q()"Q14 Data Outputs 

Q15'A·1 Output 15 (Word mode)/ 
LSB Address (Byte mode) 

BHE Word/Byte Selection 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

NC No Connection 

• User Selectable Polarity 

t11faf jllh> 
ELECTRONICS 

The KM23C2100A is a fully static mask programmable 
ROM fabricated using silicon-gate CMOS process 
technology, and is organized either as 262,144 x 8 bit 
(byte mode) or as 131,072 x 16 bit (word mode) depend· 
ing on BHE voltage level. (See mode selection table). 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
Its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C2100A is packaged in a 40-DIP, provides 
polarity programmable CE and OE buffer as user option 
mode. 

PIN CONFIGURATION 

~ 
!!: 
I\,) 
w 
(') 
I\,) ... 
0 

~ 
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KM23C2100A CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 

Temperature Under Bias Tbias -10 to +85 ·c 
Storage Temperature Tsto -55to +150 ·c 

• Permanent device damage may occur lf"ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 

Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
CE= OE= v,L, f = 5.0MHz 

- 40 mA 
al I output open 

Standby Current (TIL) lsst CE= v,H, all output open - 1 mA 

Standby Current (CMOS) 
I-· 

lss2 CE= Vee, all output open - 50 µA 

Input Leakage Current lu V1N=O to Vee - 10 µA 
1--· 

Output Leakage Current 
[------' 

ILO Vour=O to Vee - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 

Input Low Voltage, All Inputs VIL -0.3 0.8 v 

Output High Voltage Level VoH loH = -400µA 2.4 - v 

Output Low Voltage Level VoL loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25°C, f=1.0MHz) 

Parameter Symbol Test Conditions Min Max Unit 

Output Capacitance Cour Vour=OV - 8.0 pF 

Input Capacitance C1N V1N=OV - 8.0 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE BHE 01s/A·1 Mode Data Power 

UH x x x Standby High-Z Standby 

H/L UH x x Operating High-Z Active 

H Output Operating Oo-01s: Dour Active 

H/L H/L Oo-01: Dour 
L Input Operating 08"01•: High-Z 

Active 

41M¥JllU> 
ELECTRONICS 
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KM23C2100A CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONDITIONS (TA=0°C to +70°C, Vcc=5V±10%, unless otherwise noted.) 

Item Value 

Input Pulse Levels 0.6V to 2.4V r----------- --- ---- --
Input Rise and Fall Times 10ns 

-------- - -··----- ---- -- . -···· ----
Input and Output Timing Levels o.av and 2.ov 

t-· -----------------
Output Loads 

READ CYCLE 

Parameter 

Read Cycle Time 

Chip Enable Access Time 

Address Access Time 

Output Enable Access Time 

Output or Chip Disable to 
Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 
AO-A16 

Symbol 

~c 

!ACE 

!AA 

loE 

loF 

loH 

ADD1 

1 TTL Gate and CL= 1 OOpF 

KM23C2100A-10 KM23C2100A-12 KM23C2100A-15 
Unit 

Min Max Min Max Min Max 

100 120 150 ns 

100 120 150 ns 

100 120 150 ns 

50 60 70 ns 

20 20 30 ns 

0 0 0 ns 

ADD2 
A·W1) ----o1 ~;......-------~-l"o----------' .._ ____ _ 

CE/CE 

OE/OE 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

Dour 
D0-07 
08-015(.2) 

t------IAc--

VALID DATA 

(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=Vu.) 
(*2) Word Mode only. (BHE = V1H) 

t11fof jlhltP 
ELECTRONICS 
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KM23C2100A CMOS MASK ROM 

PACKAGE DIMENSIONS 
40 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C2100A) Units: Inches (millimeters) 

.019 (0.48) 

TYP 

tl'MfJllh> 
ELECTRONICS 

2.064 (52.43) 

.050 (1.27)_____j ~ 

.100 (2.54) 

TYP 

.200 (5.08) 
MAX 

.115 (2.92) 
MIN 

.015 (0.38) 

MIN 

.600 (15.24) 
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KM23C4000B(G) 

4M-Bit (512K x 8)- CMOS MASK ROM 

FEATURES 
• 524,288 x 8 bit organization 
• Fast access time: 120ns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating: 60 mA (max.) 
Standby: 50µA (max.) 

• Fully static operation 
• All inputs and outputs TIL compatible 
• Three state outputs 
• Polarity programmable chip enable and 

output enable pin 
• Package: 32-pln 600 mil, plastic DIP 

(JEDEC standard) 
32-pin 525 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

Arn x MEMORY CELL 
BUFFERS MATRIX 

AND 
(524,288 x 8) 

DECODER 

y SENSE AMP 

BUFFERS DATA OUT 
AND BUFFERS 

Ao 
DECODER 

Oo Q7 

CE/CE 
CONTROL 

OE/OE 
LOGIC 

t11fof JllU> 
ELECTRONICS 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C4000B is a fully static mask programmable 
ROM organized 524,288 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 

This device operates with a 5V single power supply. and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C4000B is packaged in a 32-DIP, and the 
KM23C4000BG in a 32-SOP, provides polarity program
mable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

Pin Name Pin Function 

Ao·A1a Address Inputs 

Oo-01 Data Outputs 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

NC No Connection 

* User Selectable Polarity 
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KM23C4000B(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 
Temperature Under Bias Tb1as -10 to +85 ·c 

Storage Temperature T.,0 -55to +150 ·c 

* Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70°C) 

Item Symbol Min 

Supply Voltage Vee 4.5 

Supply Voltage Vss 0 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions 

Operating Current Ice 
CE=OE=V1L, f=6.7MHz 
all output open 

Standby Current (TTL) lse1 CE= V1H, all output open 

Standby Current (CMOS) ls02 CE=Vcc, all output open 

Input Leakage Current lu V1N=O to Vee 

Output Leakage Current ko Vour=O to Vee 

Input High Voltage, All Inputs V1H 

Input Low Voltage, All Inputs V1L 

Output High Voltage Level VoH loH= -400µA 

Output Low Voltage Level VoL loL=2.1mA 

CAPACITANCE <TA=25°c, 1=1.0MHz) 

Parameter Symbol Test Conditions 

Output Capacitance Cour Vour=OV 

Input Capacitance C1N V1N=OV 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE Mode 

UH x Standby 

UH Operating 
H/L 

H/L Operating 

4j1!11f jllh> 
ELECTRONICS 

Typ Max Unit 

5.0 5.5 v 
0 0 v 

Min Max Unit 

- 60 mA 

- 1 mA 

- 50 µA 

- 10 µA 

- 10 µA 

2.2 Vcc+0.3 v 
-0.3 0.8 v 
2.4 - v 
- 0.4 v 

Min Max Unit 

- 10 pF 

- 10 pF 

Data Power 

High·Z Standby 

High·Z Active 

Dour Active 
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KM23C4000B(G) CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONDITIONS (T. = o•c to + 70°C, Vee= 5V ± 10%, unless otherwise noted.) 

Item 

Input Pulse Levels 
f-------------

!nput Rise and Fall Times 

Input and Output Timing Levels 
1------

Output Loads 

READ CYCLE 

Parameter 

Read Cycle Time 

Chip Enable Access Time 

Address Access Time 

Output Enable Access Time 

Output or Chip Disable to 
Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

CE/CE 

OE/OE 

Dour 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

t1"t'¥Jllh> 
ELECTRONICS 

Value 

0.6V to 2.4V 
--------- ------ -----------" --- - _., _______ -------- ----

10ns 

O.BV and 2.0V 
--

1 TTL Gate and C, = 1 OOpF 

KM23C4000B(G)-12 KM23C4000B(G)-15 KM23C4000B(G)-20 
Symbol Unit 

Min Max Min Max Min Max 

!Re 120 150 200 ns 

tACE 120 150 200 ns 

tAA 120 150 200 ns 

loE 60 70 90 ns 

tDF 20 30 40 
-~ . -----j ·---

loH l 0 0 Q I ns 

ADD1 ADD2 

>----!Re--

VALID DATA 
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KM23C4000B(G) CMOS MASK ROM 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C40008) Units: Inches (mllllmeters) 

1.650(41.91) 

0-15• 

~ 

.535 (13.59) .600 (15.24) 

060 (1.52) 

TYP I~ 

.100 (2.54) 

TYP 

.015 (0.38) 

MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23C4000BG) 

~ ! 
~~~~;;;;;;;;;;;ll_L.J 

~LJ 
.ooa10J 

.015 (0.38) 

.200 (5.08) 

MAX 

.115 (2.92) 

MIN 

-c_0.031 (0.79) 

L0.053(1.35) 

~.,,,~., : ~= == ~ 0.108 (2. 74) 
TYP TYP 

et"t'if )101> 
ELECTRONICS 
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KM23C4000H(G) 

4M-Bit (512Kx8) CMOS MASK ROM 

FEATURES 
• 524,288 x 8 bit organization 
• Fast access time: 1 OOns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating: 50mA (max.) 
Standby: 100µA (max.) 

• Fully static operation 
• All Inputs and outputs TIL compatible 
• Three state outputs 
• Polarity programmable chip enable and 

output enable pin 
• Package: 32-pin 600 mll, plastic DIP 

(JEDEC Standard) 
32-pin 525 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A18 x MEMORY CELL 
BUFFERS MATRIX 

AND 
(524,288 x 8) 

DECODER 

y SENSE AMP 

BUFFERS DATA OUT 
AND BUFFERS 

Ao 
DECODER 

Oo Q7 

CEICE 
CONTROL 

OE/OE 
LOGIC 

tt'Bfi''h' ELECTRONICS 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C4000H is a fully static mask programmable 

ROM organized 524,288 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 

This device operates with a5V single power supply, and 
all inputs and outputs are TIL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It Is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C4000H is packaged in a 32·DIP, and the 
KM23C4000HG packaged in a 32·SOP, provides polari
ty programmable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

NC 

-;;: ;ic: 
;s:: ;s:: 
IS .., 
(') w §0 
:c§ .e :c 

Pin Name Pin Function 

Ao-A1s Address Inputs 

Oo-01 Data Outputs 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

NC No Connection 

• User Selectable Polarity 
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KM23C4000H(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN -0.3 to + 7.0 v 

Temperature Under Bias Tbias -10 to +85 oc 
Storage Temperature T,,9 -55 to +150 oc 

• Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. TA=O to 70°C) 

Item Symbol Min Typ 

Supply Voltage Vee 4.5 5.0 

Supply Voltage Vss 0 0 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min 

Operating Current Ice 
CE=OE=V1L, f=6.7MHz -all output open 

Standby Current (TTL) lse1 CE= v,H, all output open -
Standby Current (CMOS) lse2 CE= Vee, all output open -

Input Leakage Current lu V1N=O to Vee -
Output Leakage Current ILO Vour=O to Vee -
Input High Voltage, All Inputs V1H 2.2 

Input Low Voltage, All Inputs V1L -0.3 

Output High Voltage Level VoH loH= -400µA 2.4 

Output Low Voltage Level VoL loL=2.1mA -

CAPACITANCE (TA=25'C, f=1.0MHz) 

Parameter Symbol Test Conditions Min 

Output Capacitance Gour Vour = OV -

Input Capacitance C1N V1N=OV -

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE Mode Data 

UH x Standby High·Z 

UH Operating High-Z 
H/L 

H/L Operating Dour 

tJ"t':f JllhtP 
ELECTRONICS 

Max Unit 

5.5 v 

0 v 

Max Unit 

60 mA 

1 mA 

50 µA 

10 µA 

10 µA 

Vee+0.3 v 

0.8 v 

- v 

0.4 v 

Max Unit 

10.0 pF 

10.0 pF 

Power 

Standby 

Active 

Active 
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KM23C4000H(G) CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONDITIONS (TA=o·c to + 70°C, Vee =5V ± 10%, unless otherwise noted.) 

Item 

Input Pulse Levels 

Input Rise and Fall Times 

Input and Output Timing Levels 

Output Loads 

READ CYCLE 

Parameter 

Read Cycle Time 

Chip Enable Access Time 

Address Access Time 

Output Enable Access Time 

Output or Chip Disable to 
Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

CE/CE 

OE/OE 

Dour 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

KM23C4000H(G)-10 
Symbol 

Min Max 

tRc 100 

!ACE 100 

tAA 100 

loE 50 

tDF 20 

loH 0 

ADD1 

+-----tRe-----< 

Value 

0.6V to 2.4V 
-~ 

10ns 

O.BV and 2.0V ··~ 
1 TTL Gate and C,= 100pF 

KM23C4000H(G)-12 KM23C4000H(G)-15 
Unit 

Min Max Min Max 

120 150 ns 

120 150 ns 

120 150 ns 

60 70 ns 

20 30 ns 
--

0 0 ns 

ADD2 

--+--+--IDF 

VALID DATA 

* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 80ns) is required. 

41"t'+1''h' ELECTRONICS 
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KM23C4000H(G) CMOS MASK ROM 

PACKAGE DIMENSIONS 
32 L.EAD PLASTIC DUAL IN LINE PACKAGE (KM23C4000H) Units: Inches (millimeters) 

1.650(41.91) 

0-15° 

~ 

0 0 .535 (13.59) .600 (15.24) 

0 
LJ LJ LJ 

060 (1 52) 

I ~ TYP 

.015 (0.38) 

MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23C4000HG) 

~ ~ 

~~~~~.ir 

"1-l"-U--U--U--U--U-'Ll--U-'Ll-U-U-U-U-U-U-~ 

0.118 (3.00) 
MAX 

.200 (5.08) 

MAX 

.115 (2.92) 

MIN 

0.016 (0.41) 

TYP 
0.108 (2.74) 

41&¥JllU> 
ELECTRONICS 

I 
~ 

.oos10J 

.015 (0.38) 

11 " I 0.008 (0.20) 

L0.031 (0.79) 
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KM23V4000B(G) 
PRELIMINARY 

CMOS MASK ROM 

4M-Bit (512K x 8) CMOS MASK ROM 

FEATURES 
• 524,288 x 8 bit organization 
·Fast access time: 150ns(max). 
• Supply voltage : single+3V or +3.3V 
• Current consumption 

Operating : 25 mA(max.) at Ycc=3.0V ± 0.3 
30 mA(max.) at Ycc=3.3V ± 0.3 

Standby: 50µA(max.) 
• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package : 32-pin, 600mil, plastic DIP 

(JEDEC standard) 
32-pin, 525mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

CE/CE 

OE/OE 

x 
BUFFERS 

AND 
DECODER 

y 

BUFFERS 
AND 

DECODER 

CONTROL 
LOGIC 

411MfJIBI> 
ELECTRONICS 

MEMORY CELL 
MATRIX 

(524,288 x 8) 

SENSE AMP 

DATA OUT 

BUFFERS 

Oo 01 

GENERAL DESCRIPTION 
The KM23V4000B is a fully static mask programmable 
ROM organized 524,288 8bit. it is fabricated using sili
con-gate CMOS process technology. 

This device operates with a 3V or 3.3V single power 
supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 

It is suitable for use in program memory of microproces
sor, and data memory, character generator. 

The KM23V4000B is packaged in a 32-DIP, and the 
KM23V4000BG in a 32-SOP, provides polarity pro
grammable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

--;;;; 

" s: 
"' s: 
"' "" < "' ... < 
0 ... 
0 0 
0 0 
Ill 0 

9 Ill 

Pin Name Pin Function 

Ao-A10 Address Inputs 

Oo-07 Data Outputs 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power(+3V or +3.3V) 

Vss Ground 

N.C No Connection 

*User Selectable Polarity 
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KM23V4000B(G) 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol 

Voltage on Any Pin Relative to V ss VIN 

Temperature Under Bias Tbias 

Storage Temperature Tstg 

PRELIMINARY 
CMOS MASK ROM 

Rating Unit 

-0.3 to+ 4.5 v 
-10to+85 'C 

-55 to+ 150 'C 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. TA=o to 70'tl 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 2.7 3.0/3.3 3.6 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

lee(V cc=3.0V ± 0.3) CE=OE=V1L 1 f=5.0MHz - 25 mA 
Operating Current 

lee(Vee=3.3V±0.3) all output open l f=5.0MHz 30 mA -

Standby Current (TTL) lss1 CE=V1H, all output open - 1 mA 

Standby Current (CMOS) lss2 CE=Vcc• all output open - 50 µA 

Input Leakage Current lu V1N=Ot0Vcc - 10 µA 

Output Leakage Current I Lo Vour=O to V cc - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 
Input Low Voltage, All Inputs VIL -0.3 0.8 v 
Output High Voltage Level VoH loH=-400µA 2.4 v 
Output Low Voltage Level '{Qi. loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25't, f=1.0MHzJ 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance CouT Vour=OV - 10 pF 

Input Capacitance C1N V1N=OV - 10 pF 

Note; Capacitance is periodically sampled and not 100% tested. 

t1i!t'¥1110> 
ELECTRONICS 

254 



KM23V4000B(G) 

MODE SELECTION 

CE/CE OE/OE 

UH x 
UH 

H/L 
H/L 

AC CHARACTERISTICS 

Mode 

Standby 

Operating 

Operating 

PRELIMINARY 
CMOS MASK ROM 

Data Power 

High-Z Standby 

High-Z Active 

Dour Active 

TEST CONDITIONS (TA=O'C to+ 70'C. Vcc=3V±0.3/3.3V±0.3, unless otherwise noted.) 

Item Value 

Input Pulse Levels 0.45 to 2.4V 

Input Rise and Fall Times 10ns 

Input and Output Timing Levels 1.5V 

Output Loads 1 TTL Gate and CL=100pF 

READ CYCLE 01cc=3.0V±0.3) 

KM23V4000B(G)-20 KM23V4000B(G)-25 KM23V4000B(G)-30 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle Time tRC 200 250 300 ns 

Chip Enable Access Time tACE 200 250 300 ns 

Address Access Time tAA 200 250 300 ns 

Output Enable Access Time toE 90 110 130 ns 

Output or Chip Disable to Output High-Z toF 40 50 60 ns 

Output Hold from Address Change toH 0 0 0 ns 

READ CYCLE 01cc=3.3V±0.3) 

KM23V4000B(G)-15 KM23V4000B(G)-20 KM23V4000B(G)-25 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle Time !RC 150 200 250 ns 

Chip Enable Access Time !ACE 150 200 250 ns 

Address Access Time tAA 150 200 250 ns 

Output Enable Access Time toE 70 90 110 ns 

Output or Chip Disable to Output High-Z loF 30 40 50 ns 

Output Hold from Address Change loH 0 0 0 ns 

t11fof jllh> 
ELECTRONICS 

255 

II 



KM23V4000B(G) 

TIMING DIAGRAM 
READ 

ADD 

CE/CE 

OE/OE 

Dour 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

e11't'¥i'' n> 
ELECfRONICS 

ADD1 

t-----IRc--~-; 

PRELIMINARY 
CMOS MASK ROM 

ADD2 

VALID DATA 
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KM23V4000B(G) 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23V4000B) 

1.650 (41.91) ,___ ______ _ 

060 (1.52) 

TYP I~ 
.015 (0.38) 

PRELIMINARY 
CMOS MASK ROM 

Units: Inches (millimeters) 

0-15° 

~ 

.600 (15.24) 

.200 (5.08) 

MIN MAX 

32 LEAD SMALL OUTLINE PACKAGE (KM23V4000BG) 

-

~~~~~1-.l 

....,.. ........ ..__,....,__,...._,....LJ-1.~-'"""-'"""-"......U'""'-'-..J'""'-''"'L>....,. 

I I 0.050 (1.27) 

--i TYP 

t1M¥1'1h' 
ELECTRONICS 

0.016 (0.41) 

TYP 

0.118 (3.00) 
MAX 

0.108 (2.74) 

.115 (2.92) 

MIN 

~I I 0.008 (0.20) 

L0.031 (0.79) 
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KM23C4001 B(G) 

4M-Bit (512K x 8) CMOS MASK ROM 

FEATURES 
• 524,288 x 8 bit organization 
• Fast access time: 120ns (max.) 
• Supply voltage: single+ 5V 
• Current consumption 

Operating: 60 mA(max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three .state outputs 
• Polarity programmable output enable pin 
• Package: 32-pin, SOOmil, plastic DIP 

(JEDEC Standard) 
32-pin, 525 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

MEMORY CELL 

Ao 

OE!OE 

BUFFERS 
AND 

DECODER 

BUFFERS 
AND 

DECODER 

CONTROL 
LOGIC 

tbfof)iUI> 
ELECTRONICS 

MATRIX 

(524.288 x 8) 

SENSE AMP 

DATA OUT 

BUFFERS 

Oo Q7 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C4001 B is a fully static mask programmable 
ROM organized 524,288 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of 
microprocessor, and data memory, character generator. 

The KM23C4001B is packaged in a 32-DIP and the 
KM23C4001 BG in a 32-SOP, provides polarity program
mable OE buffer as user option mode. 

PIN CONFIGURATION 

A,5 

~::00: s:: s:: 
~~ 
C') C') 

~~ go 
A, 1:11 ..... 

A, 
..e 1:11 

02 

Pin Name Pin Function 

Ao-A18 Address Inputs 

Oo·011 Data Outputs 

OE/OE• Output Enable 

Vee Power (+5V) 

Vss Ground 

NC No Connection 

• User Selectable Polarity 
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KM23C4001 B(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to + 7.0 v 
-----·-- ---

Temperature Under Blas Tbias -10 to +85 ·c 
-- -

Storage Temperature T.,9 -55 to +150 ·c 
• Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 

should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
OE=V1L, f=6.7MHz 

60 mA all output open -

Input Leakage Current lu V1N=O to Vee - 10 µA 

Output Leakage Current I Lo Vour=O to Vee - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH= -400µA 2.4 - v 
Output Low Voltage Level Vol loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25°C, 1=1.0MHz) 

Parameter Symbol Test Conditions Min Max Unit 

Output Capacitance Cour Vour = OV - 10 pF 
-· -·-·------

Input Capacitance C1N V1N=OV - 10 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

OE/OE Mode Data Power 

UH Operating High-Z Active 

H/L Operating Dour Active 

41'1tiif jiUI> 
ELECTRONICS 
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KM23C4001 B(G) CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONDITIONS (TA=0°C to +70°C. Vcc=5V±10%, unless otherwise noted.) 

Item 

Input Pulse Levels 

Input Rise and Fall Times 

Input and Output Timing Levels 

Output Loads 

READ CYCLE 

Parameter 

Read Cycle Time 

Address Access Time 

Output Enable Access Time 

Output Disable to Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

OE: ACTIVE LOW 

OE/OE 

OE: ACTIVE HIGH 

Dour 

t11fofjllhtP 
ELEmONICS 

Value 

0.6V to 2.4V 

10ns 

O.SV and 2.0V 

1 TTL Gate and CL= 100pF 

KM23C4001B(G)·12 KM23C4001 B(G)-15 KM23C4001B(G)·20 
Symbol Unit 

Min Max Min Max Min Max 

!Re 120 150 200 ns 

!AA 120 150 200 ns 

loE 60 70 90 ns 

loF 20 30 40 ns 

loH 0 0 0 ns 

ADD1 ADD2 

....-----!Re-----.! 

VALID DATA 
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KM23C4001 B(G) CMOS MASK ROM 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C4001B) Units: Inches (millimeters) 

165014191 I 

0-15° 

~ 
I 

~~~~~~- '-""'"" 
600 (15 24) 

060 11521 I I 
TYP -----1 I---

015 {0 38) 200 (5 08) 

MIN MAX 

32 LEAD SMALL OUTLINE PACKAGE (KM23C4001 BG) 

-, _ 
M ~ 
~ ..; 

-

~~==~-LI 

'"IJ--U--U--U--U--U--U--U--U-U-U-U-U-U-U-U 

I I 0.050 (1.27) 

--1 TYP 

tl'Mf Jl'h" ELECTRONICS 

0.016 (0.41) 

TYP 

0.118 {3.00) 
MAX 

0 108 (274) 

.115 {2 92) 

MIN 

11 I 0.008 {0.20} 

L0031 {079) 

L0.053 (1.35) 
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.KM23C4001H(G) 

4M-Bit (512K x 8) CMOS MASK ROM 

FEATURES 
• 524,288 x 8 bit organization 
• Fast access time: 100ns (max.) 
• Supply voltage: single + SV 
• Current consumption 

Operating: 50mA (max.) 

• Fully static operation 
• All inputs and outputs TIL compatible 
• Three .state outputs 
• Polarity programmable output enable pin 
• Package: 32-pln, 600mil, plastic DIP 

(JEDEC Standard) 
32·pln, 525 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A1B 

Ao 

OE/OE 

x 
BUFFERS 

AND 
DECODER 

BUFFERS 
AND 

DECODER 

CONTROL 
LOGIC 

t1'fof jllh> 
ELECTRONICS 

MEMORY CELL 
MATRIX 

(524,288 x 8) 

SENSE AMP 

DATA OUT 

BUFFERS 

Do 07 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C4001H is a fully static mask programmable 
ROM organized 524,288 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 

This device operates with a 5V single power supply, and 
all inputs and outputs are TIL compatible. Because of 
its asynchronous operation, it requires no external clo.ck 
assuring extremely easy operation. 

It is suitable for use in program memory of 
micro~rocessor, and data memory, character generator. 

The KM23C4001H is packaged in a 32-DIP and the 
KM23C4001 HG in a 32-SOP, provides polarity program
mable OE buffer as user option mode. 

PIN CONFIGURATION 

Pin Name Pin Function 

Ao·A1e Address Inputs 

Oo-01
1 

Data Outputs 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

NC No Connection 

• User Selectable Polarity 
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KM23C4001 H(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to + 7.0 v 
Temperature Under Blas Tbias -10 to +85 ·c 

f------··. ···-·· 
Storage Temperature -55 to +150 0 c 

* Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to V5 s, TA=O to 70°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Condllions Min Max Unit 

Operating Current Ice 
OE=V1L, f=6.7MHz - 50 mA all output open 

Input Leakage Current lu V1N=O to Vee - 10 µA 

Output Leakage Current ILO VoUT=O to Vee - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vce+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH= -400µA 2.4 - v 
Output Low Voltage Level VoL loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25°C, f=1.0MHz) 

Parameter Symbol Test Conditions Min Max Unit 

Output Capacitance Gour VoUT=OV - 8.0 pF 

Input Capacitance C1N V1N=OV - 8.0 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

OE/OE Mode Data Power 

UH Operating High-Z Active 

H/L Operating Dour Active 

11i1tWi' 1 a> 
ELECTRONICS 
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KM23C4001H(G) CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONDITIONS (TA=o·c to +70°C, Vcc=5V±10%, unless otherwise noted.) 

Item 

Input Pulse Levels 

Input Rise and Fall Times 

Input and Output Timing Levels 

Output Loads 

READ CYCLE 

Parameter 

Read Cycle lime 

Address Access lime 

Output Enable Access lime 

Output Disable to Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

OE: ACTIVE LOW 

OE/OE 

OE: ACTIVE HIGH 

Dour 

Value 

0.6V to 2.4V 

10ns 

0.8V and 2.0V 

1 TTL Gate and CL= 100pF 

KM23C4001H(G)-10 KM23C4001H(G)-12 KM23C4001H(G)-15 
Symbol Unit 

Min Max Min Max Min Max 

'1lc 100 120 150 ns 

~ 100 120 150 ns 

loE 50 60 70 ns 

loF 20 20 30 ns 

loH 0 0 0 ns 

ADD1 ADD2 

i-----IRc-----. 

toF 

VALID DATA 

* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 80ns) is required. 

et&&Jlh'' ELECTRONICS 
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KM23C4001 H(G) CMOS MASK ROM 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C4001 H) 

1.650141.91 J 

I 

~0~o~~~~o~j"''"'" 
060 (1.52) 

TYP I~ 
.015 (0.38) .200 (5.08) 

MIN MAX 

~) 
.022 (0.59) 

.100 12.54) I 
TYP~ 

32 LEAD SMALL OUTLINE PACKAGE (KM23C4001 HG) 

-

~~~~;;;;;;;;;;;;;111-.j 

t1'!tiif11'h' ELEmONICS 

0.016 (0.41) 

TYP 

0.11 B (3.00) 
MAX 

0.108 (2.74) 

Units: Inches (millimeters) 

0-15° 

~ 

.600 (15.24) 

II I 0.008 (0.20) 

Lo.031 (0.79) 

L0.053 (1.35) 
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KM23V4001 B(G) 
PRELIMINARY 

CMOS MASK ROM 

4M-Bit (512K xB) CMOS MASK ROM 

FEATURES 
• 524,288X8 bit organization 
• Fast access time: 150ns(max.) 
• Supply voltage : single+3V or +3.3V 
• Current consumption 

Operating : 25 mA(max.) at Vcc=3.0V ±0.3 
30 mA(max.) at Vcc=3.3V ± 0.3 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable output enable pin 
• Package : 32-pln, 600mil, plastic DIP 

(JEDEC Standard) 
32-pin, 525mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

MEMORY CELL 
BUFFERS MATRIX 

AND (524.288 x 8) 
DECODER 

y SENSE AMP 

BUFFERS DATA OUT 
AND BUFFERS 

Ao 
DECODER 

Oo 01 

CONTROL 
LOGIC 

OEIOE 

tt:itWJ'Ui> 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM23V4001 B is a fully static mask programmable 
ROM organized 524,288 x 8 bit. It is fabricated using sil
icon-gate CMOS process technology. 

This device operates with a 3V or 3.3V single power 
supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 

It is suitable for use· in program memory of microproces
sor, and data memory, character generator. 

The KM23V4001 B is packaged in a 32-DIP, and the 
KM23V4001 BG in a 32-SOP, provides polarity pro
grammable OE buffer as user option mode. 

PIN CONFIGURATION 

~;ii; 
31: 31: 

1~ ... 8 
~iii 

Ai 

Pin Name Pin Function 

Ao-A1e Address Inputs 

Oo-01 Data Outputs 

OE/OE* Output Enable 

Vee Power(+3Vor +3.3V) 

Vss Ground 

N.C No Connection 

*User Selectable Polarity 
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KM23V4001 B(G) 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol 

Voltage on Any Pin Relative to Vss V1N 

Temperature Under Bias Tbias 

Storage Temperature Tstg 

PRELIMINARY 
CMOS MASK ROM 

Rating Unit 

-0.3 to+ 4.5 v 
-10to + 85 'C 

-55 to+ 150 'C 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. TA=o to 70'C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 2.7 3.0/3.3 3.6 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

lcc(V cc=3.0V ± 0.3) OE=V1L 1 f=5.0MHz - 25 mA 
Operating Current 

lcc(V cc=3.3V ± 0.3) all output open l f=5.0MHz 30 mA -

Input Leakage Current lu V1N=O to Vee - 10 µA 

Output Leakage Current ILO Vour=O to V cc - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 
Input Low Voltage, All Inputs VIL -0.3 0.8 v 
Output High Voltage Level VoH loH=-400µA 2.4 v 
Output Low Voltage Level Vol loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25'C, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance Gour Vour=OV - 10 pF 

Input Capacitance C1N V1wOV - 10 pF 

Note; Capacitance is periodically sampled and not 100% tested. 

4j1fof jil}I> 
ELECTRONICS 
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KM23V4001 B(G) 

MODE SELECTION 

OE/OE 

LJH 

H/L 

AC CHARACTERISTICS 

Mode Data 

Operating High-Z 

Operating DouT 

PRELIMINARY 
CMOS MASK ROM 

Power 

Active. 

Active 

TEST CONDITIONS (TA=O"C to+ 70"C. Vcc=3V± 0.3/Vcc=3.3V±0.3, unless otherwise noted.) 

Item Value 

-· ~ - .. o 45 tn 2 ~v 

Input Rise and Fall Times 10ns 

Input and Output Timing Levels 1.5V 

Output Loads 1 TTL Gate and CL=100pF 

READ CYCLE (Vcc=3.0V± 0.3) 

KM23V4001 B(G)-20 KM23V4001 B(G)-25 KM23V4001 B(G)-30 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle Time tRc 200 250 300 ns 

Address Access Time !AA 200 250 300 ns 

Output Enable Access Time toE 90 110 130 ns 

Output or Chip Disable to Output High-Z loF 40 50 60 ns 

Output Hold from Address Change toH 0 0 0 ns 

READ CYCLE (Vcc=3.3V±0.3) 

KM23V4001B(G)-15 KM23V4001 B(G)-20 KM23V4001 B(G)-25 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle Time !Re 150 200 250 ns 

Address Access Time !AA 150 200 250 ns 

Output Enable Access Time loE 70 90 110 ns 

Output or Chip Disable to Output High-Z toF 30 40 50 ns 

Output Hold from Address Change loH 0 0 0 ns 

t1&¥Jlhl> 
ELECTRONICS 
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KM23V4001 B(G) 

TIMING DIAGRAM 
READ 

ADD 

OE: ACTIVE LOW 

OE/OE 

OE: ACTIVE HIGH 

Dour 

t11fof jll}I> 
ELECTRONICS 

ADD1 

PRELIMINARY 
CMOS MASK ROM 

ADD2 

toF 

VALID DATA 
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KM23V4001 B(G) 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23V4001B) 

1.650(41.91) 

PRELIMINARY 
CMOS MASK ROM 

Units: Inches (millimeters) 

0-15° 

~ 

0 0 .535 (13.59) .600 (15.24) 

0 

060 (1.52) 

TYP 

.015 (0.38) 

MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23V4001BG) 

M ~ 
~ ~ 

"' -

~===~1-J 
"'V"~"L"""Li"""U-Ll""'l.Jo-l-'"""-'"""-J~'"""'-'""""''"""'-'"""-"""'Li' 

0.118 (3.00) 
MAX 

.200 (5 08) 

MAX 

.115 (2.92) 

MIN 

11 I 0.008 (0.20) 

L0.031 (0.79) 

I I 0.050 (1.27) 

-----j TYP 

0.016 (0.41) 

TYP 
0.108 (2.74) 

t1&¥1'h1' ELECTRONICS 
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KM23C4100B(G/FP) CMOS MASK ROM 

4M-Bit (512Kx8/256Kx 16) CMOS MASK ROM 

FEATURES 
• Switchable organization 

Byte Mode: 524,288 x 8 
Word Mode: 262,144 x 16 

• Fast access time: 120ns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating : 60 mA(max.) 
Standby: 50,,A (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and 

output enable pin 
• Package: 40·pln (600 mil, plastic DIP) 

40-pin (525 mil, plastic SOP) 
44-pin QFP (14 x 14) 

FUNCTIONAL BLOCK DIAGRAM 

An MEMORY CELL 
Buffers MATRIX 

and (262,144x16)1 
Decoder (524,288 x 8) 

A3 
A2 
A1 
Ao 

CE/CE 
NC 

y SENSE AMP 
Buffers DATA OUT 

Vss 
OE/OE 

Oo 
Ao and BUFFERS 

Decoder 
Oa 
a1 

A·1 . . . 
Oo/Oa Q7/015 

CE/CE 

OE/OE 
Control 
Logic 

BHE 

Pin Name Pin Function 

Ao-A11 Address Inputs 

Oo-014 Data Outputs 

015/A-1 Output 15 (!Nord mode)/ 
LSB Address (Byte mode) 

BHE Word/Byte Selection 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

NC No Connection 

• User Selectable Polarity 

tt"tWJilh> 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM23C4100B is a fully static mask programmable 
ROM fabricated using silicon-gate CMOS process 
technology, and is organized either as 524,288 x 8 bit 
(byte mode) or as 262, 144 x 16 bit (word mode) depend
ing on BHE voltage level. (See mode selection table). 

This device operates with a 5V single power supply, and 
ail inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C4100B is packaged in a 40-DIP, and the 
KM23C4100BG in 40-SOP, and the KM23C4100BFP in 
a 44-QFP, provides polarity programmable CE and OE 
buffer as user option mode. 

PIN CONFIGURATION 

Aa 

A13 Ag 
A,4 
A15 A10 
Arn 
BHE A,, 
NC 
Vss A4 5 A12 
g;5'A·1 A3 A13 
014 
Os A14 

~" A15 
CJ)NOM""Q0.,,.Nll>M s: s: 

Arn OO(jOoz;f;O(jO(j ~~ 
() () BHE ~ .... 
0 .... 

Vss oo 
D:I 0 
.8 D:I 015'A·1 

Oo Q7 

Oa 014 

a1 Oa 

Q9 013 

02 Q5 
010 012 

Q3 04 

011 Vee 
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KM23C4100B(G/FP) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

--0.3 to + 7.0 v Voltage on Any Pin Relative to Vss V1N 
r--· +----------------

Temperature Under Bias Tbias --10 to +85 'C I 
Storage Temperature Tstg -- 55 to + 150 'C I 

* Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to V55, TA=O to 70'C) 

I I 

Item Symbol Min Typ Max Unit I 
I 

Supply Voltage Vee 4.5 5.0 5.5 v l 
Supply Voltage Vss 0 0 0 v 

I 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
CE=OE=V1L, f=6.7MHz - 60 mA 
all output open 

Standby Current (TTL) lss1 CE= V1H, all output open - 1 mA 
-

Standby Current (CMOS) ls02 CE= Vee, all output open - 50 µA 

In put Leakage Current lu v,N =0 to Vee - 10 µA 

Output Leakage Current fLO Vour=O to Vee - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vee+0.3 v 

Input Low Voltage, All Inputs V1L --0.3 0.8 v 

Output High Voltage Level VoH loH= --400µA 2.4 - v 

Output Low Voltage Level VoL loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25'C, f=1.0MHz) 

Parameter Symbol Test Conditions Min Max 
I 

Unit l 
10 B~---· 10 

Output Capacitance Gour Vour = OV - I 
---+------------ ---- ---- --- -+------=-----1--I 

Input Capacitance c,N v,N = ov 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE BHE Q15/A·1 Mode 

UH x x -1 x Standby 
c--------- ---- ----- I------

H/L UH x -1 x Operating 
- --- ---- -- --

H Output Operating 

H/L H/L 
r--- . -+---- ----- +------- ------

L Input Operating 

t1&¥Jllh» 
ELECTRONICS 

Data Power l 
High-Z Standby 

High-Z Active 

Oo-015: Dour Active 
+--------

Oo-01: Dour 
Os-01,: High-Z 

Active 
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KM23C4100B(G/FP) CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONDITIONS (TA =0°C to + 70°C, Vee =5V ± 10%, unless otherwise noted.) 

Item 

Input Pulse Levels 

Input Rise and Fall Times 

Input and Output Timing Levels 

Output Loads 

READ CYCLE 

Value 

0.6V to 2.4V 
I 

-------------·---.----·-------
10ns 

_ --1----- ___ _D~SV~_d_~~O_ll __ _ 
1 TTL Gate and CL= 100pF 

KM23C4100B(GJFP)· 12 KM23C4100B(G/FP)· 15 KM23C4100B(G/FP)·20 
Parameter Symbol Unit 

Min Max Min Max Min Max 

150 200 
n~ ----+ 

120 150 200 ns 
---+ 

120 Read Cycle Time tRc 
r---------------- ---- t------f------t----+-----+----r----+-

Chip Enable Access Time lAcE 

Address Access Time tM 120 150 200 ns 
r----------------· i---------------~--+---+----+---"-- --- ____ _, 

Output Enable Access Time loE 60 70 90 ns 
f-------------------+------+----+---+----+ ·-j ----

20 30 40 ns 
Output or Chip Disable to 
Output High-Z 

----··· ------1 
Output Hold from Address Change loH 0 0 0 ns 

TIMING DIAGRAM 

~~z.~)17 ____ _,i,._ ____ A_o_o_1 ____ -!i,_ ____ A_o_o_2 ___ _,X~------
' ~t------tRc------1~ r 

READ 

CE/CE 

OE/OE 

Dour 
DO-D7 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

VALID DATA 

D8-D1W2) 

(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE = v,L) 
(*2) Word Mode only. (BHE = V1H) 
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KM23C4100B(GIFP) 

PACKAGE DIMENSIONS 
40 LEAD PLASTIC DUAL IN UNE PACKAGE (KM23C4100B) Units: Inches (millimeters) 

2.064 (52.43) 

40 LEAD SMALL OUTLINE PACKAGE (KM23C4100BG) 

t1"t'¥JIU I» 
ELECTRON1CS 

.600 (15.24) 

.200 (5.08) 
MAX 

.115 (2.92) 
MIN 

.015 (0.38) 

MIN 

L 0.032 (0.!Kl) 

L0.068 (1.73) 
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KM23C4100B(G/FP) 

PACKAGE DIMENSIONS (Continued) 

44 LEAD QUAD FLAT PACKAGE (KM23C4100BFP) 

22 

12 

411fof jll}itP 
ELECTRONICS 

CMOS MASK ROM 

"' "' 0 

u 
0.053 (1.35) 

Units: Inches (millimeters) 

"' I 
0 

0.031 (0.80) 
ft---~~ 

~---0.00610.151 

0.110MAX12 80)-+----. 
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KM23C41 OOH(FP) CMOS MASK ROM 

4M-Bit (512Kx8/256Kx 16) CMOS MASK ROM 

FEATURES 
• Switchable organization 

Byte Mode: 524,288 x 8 
Word Mode: 262,144 x 16 

• Fast access time: 1 OOns (max.) 
• Supply voltage: single + SV 
• Current consumption 

Operating: 60mA (max.) 
Standby: 1 OOµA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three slate outputs 
• Polarity programmable chip enable and 

output enable pin 
• Package: 40-pin (600 mil, plastic DIP) 

44-pin QFP (14 x 14) 

FUNCTIONAL BLOCK DIAGRAM 

A11 MEMORY CELL 
Buffers MATRIX 

and (262,144x16)/ 
Decoder (524,288 x 8) Aa 

A2 
A1 
Ao 

y SENSE AMP CE/CE 
NC 

Buffers DATA OUT Vss 
Ao and BUFFERS OE/OE 

Decoder Oo 
A-1 Os 

01 

Oo!Os 07/015 

CE/CE 

OE/OE Control 
Logic 

BHE 

Pin Name Pin Function 

Ao·A11 Address Inputs 

Oo-01• Data Outputs 

Q15/A-1 Output 15 (Word mode)/ 
LSB Address (Byte mode) 

BHE Word/Byte Selection 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

NC No Connection 

• User Selectable Polarity 

41M¥Jilh> 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM23C41 OOH is a fully static mask programmable 

ROM fabricated using silicon-gate CMOS process 
technology, and is organized either as 524,288 x 8 bit 
(byte mode) or as 262, 144 x 16 bit (word mode) depend
ing on BHE voltage level. (See mode selection table). 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C41 OOH is packaged in a 40-DIP, and the 
KM23C41 OOHFP in a 44-QFP, provides polarity pro
grammable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

A13 
A14 
A15 
A15 
BHE 
NC 
Vss 
015'A-1 
07 
014 
Os 

Oo 

Os 

01 
Qg 

a, 
010 

03 

011 

"' s:: 
N ... 
0 
~ 
0 
0 
:J: 

As 

Ag 

A10 

A11 

A12 

A13 

A14 

A15 

A15 

Vss 

01s/A-1 

07 

Q14 

Q5 

012 

04 

Vee 
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KM23C41 OOH(FP) CMOS MASK ROM 

J.\BSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 
--- ·-- - -·--- ----- - -- --------- -·-- t---·- .. 

Temperature Under Sias Tbias -10 to +85 ·c 
1---- ··----·-·------- ---·--·--- --t--

Storage Temperature Tsi9 -55 to + 150 ·c 
* Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 

shouid be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
abso1ule maxim1Jm rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70°C) 

I 
I 
I 
I 

I 
-

I I Item Symbol Min Typ Max Unit 

Supply Voltage 

f Vee 4.5 5.0 

Supply Voltage Vss 0 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions 

Operating Current Ice 
CE=OE=V1L, f=6.7MHz 
all output open 

Standby Current (TTL) lsa1 ~ = V1H, all output open 

Standby Current (CMOS) ls02 CE= Vee, all output open 

Input Leakage Current lu V1N=O to Vee 

Output Leakage Current ILO Vour=O to Vee 

Input High Voltage, All Inputs V1H 

Input Low Voltage, All Inputs V1L 

Output High Voltage Level VoH loH= -400µA 

Output Low Voltage Level VoL loL=2.1mA 

CAPACITANCE (TA=25°C, f=1.0MHz) 

Parameter 

Output Capacitance 

~ Capacitance --

Symbol Test Clnditions 

Gour Vour = OV 
---+---·-·-----·-- -

c,N V1N=ov 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE BHE Q15/A·1 Mode 

L/H x x x Standby 
---- ---------

H/L L/H v 

I x Operating ,, 
------ ---j -------

H Output Operating 

H/L H/L 
------ -- -- -- t --- ---- t- --

L Input Operating 

0 

5.5 v -+-------
0 

Min Max 

- 60 

- 1 

- 50 

- 10 

- 10 

2.2 Vee+0.3 

-0.3 0.8 

2.4 -
- 0.4 

Min Max 

10.0 

Data 

High-Z 

High-Z 

Oo-01s: Dour 

Oo-01: Dour 
Oa·O,.: High·Z 

v 

Unit 

mA 

mA 

µA 

µA 

µA 

v 

v 

v 

v 

Unit 

pF 

pF 

Power 

Standby 

Active 

Active 

Active 

--

! 
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KM23C4100H(FP) CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONDITIONS (TA=0°C to +70'C, Vcc=5V±10%, unless otherwise noted.) 

Item Value 

Input Pulse Levels 0.6V to 2.4V 

Input Rise and Fall Times 10ns 

Input and Output Timing Levels 0.8V arid 2.0V 
1---' 

f TTL Gate and cl= 100pF Output Loads 

READ CYCLE 

KM23C4100H(FP)-10 KM23C4100H(FP)-12 KM23C4100H(FP)-15 
Parameter 

Read Cycle lime 

Chip Enable Access lime 

Address Access lime 

Output Enable Access lime 

Output or Chip Disable to 
Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 
AO-A17 
A-1(.1) 

CE/CE 

OE/OE 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

Symbol 
Min Max Min Max Min 

!Re 100 120 150 

!ACE 100 120 

tAA 100 120 

loE 50 60 

tDF 20 20 

loH 0 0 0 

ADD1 ADD2 

>------!Ac---___, 

Dour VALID DATA 
DO-D7 
D8-D15("2) 

(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=V,L) 
(*2) Word Mode only. (BHE=V1H) 

Max 

150 

150 

70 

30 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 80ns) is required. 

t1:!ti¥1''h> 
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KM23C41 OOH(FP} CMOS MASK ROM 

PACKAGE DIMENSIONS 
40 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C41 OOH) Units: Inches (millimeters) 

2 064 (52.43) 

.050(1.27)--~ ~ 

44 LEAD QUAD FLAT PACKAGE (KM23C41 OOHFP) 

0.015 (0.38)----t•- TYP 0.031 (0.80) 

23 

34 

44 

200 (5.08) 
MAX 

115 (2 92) 
MIN 

.015 (0.38) 

"' "' 0 

MIN 

~ 
::; -
"' 0 o"' 
oO 
ci -
a: 

LI 

:;, 
I 

0 

.600 (15.24) 

l+--~~0.031 (0.80) 
0.053 ( 1.35) 

----0.006 (0.15) 

0.110MAX12.80)-+-------t 

tJ:!tWi'h'' 
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KM23V41 OOB(FP) 
PRELIMINARY 

CMOS MASK ROM 

4M-Bit (512K x 8/256K x 16) CMOS MASK ROM 

FEATURES 
• Switchable organization 

524,288 x S(byte mode) 
262,144x16(word mode) 

• Fast access time: 150ns(max.) 
• Supply voltage : single+3.0V or +3.3V 
• Current consumption 

Operating: 25 mA(max.) at Vcc=3.0V± 0.3 
30 mA(max.) at Vcc=3.3V± 0.3 

Standby: 50µA(max.) 
• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package : 40-pin, 600mil, plastic DIP 

(JEDEC Standard) 

FUNCTIONAL BLOCK DIAGRAM 

A17 
Buffers 

and 
Decoder 

MEMORY CELL 
MATRIX 

(262, 144 x 16)/ 
(524,288 x 8) 

A3 
A2 
A1 
Ao 

------"" CE/CE 

Ao 

A-1 

CE/CE 

OE/OE 

BHE 

y 
Buffers 

and 
Decoder 

Control 
Logic 

Pin Name 

Ao-A17 

Oo-014 

Q 1sfA-1 

BHE 

CE/CE* 

OE/OE* 

Vee 

Vss 

N.C 

SENSE AMP 
DATA OUT 
BUFFERS 

Oo/Oa 

Pin Function 

Address Inputs 

Data Outputs 

Output 15(Word mode)/ 
LSB Address(Byte mode) 

Word/Byte Selection 

Chip Enable 

Output Enable 

Power(+3.0V or 3.3V) 

Ground 

No Connection 

*User Selectable Polarity 

4l1fofjlUI> 
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NC 
Vss 

OE/OE 
Oo 
Oa 
01 

GENERAL DESCRIPTION 
The KM23V4100B is a fully static mask programmable 
ROM fabricated using silicon-gate CMOS process tech
nology, and is a organized either as 524,288 x 8 bit(byte 
mode)or as 262, 144 x 16 bit(word mode)depending on 
BHE voltage level.(See mode selection table). 

This device operates with a 3.0V or 3.3V single power 
supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 

It is suitable for use in program memory of microproces
sor, and data memory, character generator. 

The KM23V41 DOB is packaged in a 40-DIP, and the 
KM23V4100BFP, provides polarity programmable CE 
and OE buffer as user option mode. 

PIN CONFIGURATION 

A13 
A14 
A1s 
A15 
BHE 
NC 
Vss 
01s/A-1 
a, 
014 
Os 

Oo 

Oa 

a, 
Qg 

02 

010 

Q3 

011 

Vss 

01s/A·1 

a, 
014 

::is 

013' 

Q5 

012 

Q4 

Vee 
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KM23V41 OOB(FP) 
ABSOLUTE MAXIMUM RATINGS 

Item Symbol 

Voltage on Any Pin Relative to Vss V1N 
--· -

Temperature Under Bias Tbias 

Storage Temperature Tstg 

PRELIMINARY 
CMOS MASK ROM 

Rating Unit 

-0.3 to+ 4.5 v 
-10to + 85 'C 

-55to+ 150 'C 

*Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operatior. 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss· TA=o to 70'Cl 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 2.7 3.0/3.3 3.6 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

lee(Vee=3.0V±0.3) CE=0E=V1L l 1=5.0MHz - 25 mA 
Operating Current 

lee(Vee=3.3V ± 0.3) all output open l 1=5.0MHz 30 mA -

-·--~-

Standby Current (TTL) lss1 CE=ViH• all output open - 1 mA 

Standby Current (CMOS) lss2 CE=Vcc. all output open - 50 µA 

Input Leakage Current lu V1N=O to Vee - 10 µA 

Output Leakage Current ILO VouT=O to Vee - 10 µA 

Input High Voltage, All Inputs V1H. 2.2 Vcc+0.3 v 
Input Low Voltage, All Inputs VIL -0.3 0.8 v 
Output High Voltage Level VoH loH=-400µA 2.4 v 
Output Low Voltage Level Vol loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25'C, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance CouT VouT=OV - 10 pF 

Input Capacitance C1N V1N=OV - 10 pF 

Note; Capacitance is periodically sampled and not 100% tested. 

t1''t'¥Jll}I> 
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KM23V41 OOB(FP) 

MODE SELECTION 

CE/CE OE/OE BHE 

L/H x x 
H/L LJH. x 

H 
H/L H/L 

L 

AC CHARACTERISTICS 

01sfA-1 Mode 

x Standby 

x Operating 

Output Operating 

Input Operating 

PRELIMINARY 
CMOS MASK ROM 

Data Power 

High-Z Standby 

High-Z Active 

Oo-015: DouT Active 

Oo-01: DoUT 
Oa-014: High-Z Active 

TEST CONDITIONS (T A=O'C to+ 70'C. Vcc=3.0V±0.3Ncc=3.3V± 0.3, unless otherwise noted.) 

Item Value 

Input Pulse Levels 0.45to2.4V 

Input Rise and Fall Times 10ns 

Input and Output Timing Levels 1.5V 

Output Loads 1 TTL Gate and CL=100pF 

READ CYCLE (Vcc=3.0V±0.3) 

KM23V4100B(FP)·20 KM23V4100B{FP)·25 KM23V4100B(FP)·30 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle Time tRc 200 250 300 ns 

Chip Enable Access Time tACE 200 250 300 ns 

Address Access Time tAA 200 250 300 ns 

Output Enable Access Time toi: 90 110 130 ns 

Output or Chip Disable to Output High-Z toF 40 50 60 ns 

Output Hold from Address Change foH 0 0 0 ns 

READ CYCLE (Vcc=3.3V±0.3) 

KM23V4100B(FP)·15 KM23V4100B(FP)-20 KM23V4100B(FP)·25 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle Time tRC 150 200 250 ns 

Chip Enable Access Time !ACE 150 200 250 ns 

Address Access Time tAA 150 200 250 ns 

Output Enable Access Time toi: 70 90 110 ns 

Output or Chip Disable to Output High-Z toF 30 40 50 ns 

Output Hold from Address Change toH 0 0 0 ns 

t1:!ti¥JllhtP 
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KM23V41 OOB(FP) 
PRELIMINARY 

CMOS MASK ROM 

TIMING DIAGRAM 
READ 

A~~~17 ~ ADD1 ~~ ADD2 x 
A-1(*1) ---.....J >---- !'---------'· '-· -----IRc--==1 

CE/CE 

OEIOE 

Dour 
D0-07 

CE: ACTIVE LOW IACE 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

VALID DATA 

08-015("2) 

(*1) Byte Mode only. A·1 is Least Significant Bit Address. (BHE = V1L) 
(*2) Word Mode only. (BHE = V1H) 

t11Mf111h' 
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PRELIMINARY 
KM23V4100B(FP) CMOS MASK ROM 

PACKAGE DIMENSIONS 
40 LEAD PLASTIC DUAL IN LINE PACKAG.E (KM23V4100B) Units: Inches (millimeters) 

2 064 (52.43) 

44 LEAD QUADFLAT PACKAGE (KM23V4100BFP) 

0.015 (0.38) TYP 0 031 (0.80) 

23 

34 

44 

tl"t':f Jil}ltP 
ELECTRONICS 

200 (5.08) 
MAX 

.115 (2.92) 
MIN 

.015 (0 38) 

MIN 

0.053 (1.35) 

~ 
I 

0 

-+-fl--+ 

0 
0 
0 -z 

- g ~ 
0 0 
co 0 

~ 
N 
0 

ci 

--++--0.006 (0.15) 

0.110 MAX12.80)-+----, 

.600 (15 24) 
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KM23C4200B(J) CMOS MASK ROM 

4M-Bit (512Kx8/256Kx 16) CMOS MASK ROM 

FEATURES 
• Switchable organization 

Byte Mode: 524,288 x 8 
Word Mode: 262,144x16 

• Fast access time: 120ns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating : 60 mA(max.) 
Standby: 50µA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and 

output enable pin 
• Package: 40-pin (600 mil, plastic DIP) 

(JEDEC Standard) 
44-pin, PLCC 

GENERAL DESCRIPTION 
The KM23C4200B is a fully static mask proqrammable 
ROM fabricated using silicon-gate CMOS process 
technology, and is organized either as 524,288 x 8 bit 
(byte mode) or as 262,144x16 bit (word mode) depend· 
ing on BHE (pin 1) voltage level. (See mode selection 
table). 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro· 
processor, and data memory, character generator. 

The KM23C 42008 is packaged in a 40-DIP, and the 
KM23C4200BJ in a 44 PLCC, provides polarity pro
grammable CE and OE buffer as user option mode. 

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 

A11 MEMORY CELL 

Buffers MATRIX 

012 

and (262, 144 x 16)/ 
Decoder 

(524,288 x 8) 

011 A12 

010 A,, 

09 A10 

Oa Ag 

Vss Vss 

NC NC " ;;: 

y SENSE AMP 
Buffers DATA OUT 

Ao 
and BUFFERS 

Decoder 
A·1 

01 Aa N 

"' Os A1 0 .... 
Os Aa ~ Vss 

0 
04 As m As 

Oo/Oa Q7/Q15 

CE/CE A, 

00081~ ~~<<<< Ao w 
0 

OE/OE 
Control 
Logic 

BHE 

Pin Name Pin Function 

Ao·A17 Address Inputs 

Oo·014 Data Outputs 

01s/A·1 Output 15 (Word mode)/ 
LSB Address (Byte mode) 

BHE Word/Byte Selection 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

* User Selectable Polarity 

411fof jlUI> 
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KM23C4200B(J) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

-Voltage on Any Pin Relative to Vss V1N -0.3 to + 7.0 v 
Temperature Under Blas Tbias -10 to +85 'C 

Storage Temperature T"9 -55 to + 150 'C 

• Permanent device damage may occur If "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, T.=o to 70'C) 

I 
Item Symbol Min Typ Max 

Supply Voltage Vee 4.5 5.0 5.5 

Supply Voltage Vss 0 0 0 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max 

Operating Current Ice 
CE=OE=V1l, f=6.7MHz - 60 
all output open 

Standby Current (TTL) lss1 CE= v,H, all output open - 1 

Standby Current (CMOS) lss2 CE= Vee, all output open - 50 

Input Leakage Current ll1 V1N=O to Vee - 10 

Output Leakage Current ILO Vour=O to Vee - 10 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 

Input Low Voltage, All Inputs Vil -0.3 0.8 

Output High Voltage Level VoH loH= -400µA 2.4 -
Output Low Voltage Level Vol lol=2.1mA - 0.4 

CAPACITANCE (T.=25°C, f=1.0MHz) 

Parameter 1 
i 

Symbol Test Conditions Min Max T 
- 10 1 ·-Output Capaci_ta_~ -·~-C_ou.1:.___-----+------V_our_=_OV _____ +--------+--

lnput Capacitanc:E) __ __J_ c,N v,N = ov 
Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

-
CE/CE OE/OE BHE Q,s/A·1 Mode 

L/H x x x Standby 
-- - ---- ---- ------

H/L L/H x x Operating 
f------ ------~-- ·- ·i·------· 

f--__i:i_-+_9utp_tJ_t_ __ Operating 

H/L H/L 
+---

L l Input Operating 

t1t!tiif JllHtP 
ELECTRONICS 

- 10 

Data 

High-Z 

High-Z 

Oa·01s: Dour 

Oa·07: Dour 
Oa·O,.: High-Z 

Unit 

v 

v 

Unit 

mA 

mA 

µA 

µA 

µA 

v 

v 

v 

v 

Unit ] 
pf I -----
pf 

Power 

Standby 

Active 

Active 

Active 
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KM23C4200B{J) CMOS MASK ROM 

AC CHARACTERISTICS 
TEST CONDITIONS (TA=0°C to +70°C, Vcc=5V±10%, unless otherwise noted.) 

Item Value 

Input Pulse Levels 0.6V to 2.4V 

Input Rise and Fall Times 10ns 
--------1 - -----------·-------------.. -------------------------------- --------

Input and Output Timing Levels 
--------- --·--· ·------ --

0 utput Loads 1--- ______ 0.8V all{j 2.0~---- _______ _ 

1 TTL Gate and C, = 100pF 

READ CYCLE 

KM23C 4200B(J)-12 KM23C 4200B(J)-15 KM23C 4200B(J)-20 
Parameter Symbol ----------·------· Unit 

Min Max Min Max Min Max 

Read Cycle lime !RC 120 150 200 ns 

Chip Enable Access lime !ACE 120 150 200 ns 

Address Access lime !AA 120 150 200 

-~;-1 Output Enable Access lime loE 60 70 90 
---

_ ns] 
Output or Chip Disable to 

IDF 20 30 40 Output High-Z 

Output Hold from Address Change loH 0 0 0 ns j 

TIMING DIAGRAM 

~~~~)11 ____ __,i"" ____ A_D_D_1 ___ .....,·:i~-----AD_D_2 ___ _,X .. _____ _ 
f rt------tAc-----;~ r 

READ 

CE: ACTIVE LOW 

CE/CE 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE/OE 

OE: ACTIVE HIGH 

Dour VALID DATA 
DO-D7 
D8-D15("2) 

(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE = V1L) 
(*2) Word Mode only. (BHE=V1H) 

t1''t'¥JlhltP 
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KM23C4200B(J) CMOS MASK ROM 

PACKAGE DIMENSIONS 
40 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C4200B) Units: Inches (millimeters) 

.019 (0.48) 

TYP 

2.064 (52.43) 

.100 (2.54) 

TYP 

.600 (15.24) 

I 

-~~ 

010 (0.25)_J 

.200 (5.08) 
MAX 

115 (2.92) 
MIN 

.015 (0.38) 

MIN 

44 PIN PLASTIC LEADED CHIP CARRIER (KM23C4200BJ) 
0.048 (1.219) 

~----45• 
0.042 (1.067) 

t1"t'¥Jllh> 
. ELECTRONICS 

0.650 (16.510) 

0.695 (17.653) 
0.685 (17.399) 

0.180 (4.572) 

0.165 (4.191) 

Seating Plane 
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KM23C8000A(G) CMOS MASK ROM 

BM-Bit (1M X 8) CMOS MASK ROM 

FEATURES 
• 1,048,576 x 8 bit organization 
• Fast access time: 1 SOns (max.) 
• Supply voltage: single + SV 
• Current 0consumption 

Operating: SOmA (max.) 
Standby : so,,A (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and 

output enable pin 
• Package: 32-pin, 600 mil, plastic DIP 

(JEDEC standard) 
32-pin, 525 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A,, x MEMORY CELL 
BUFFERS MATRIX 

AND (1,048,576X8) 
DECODER 

y SENSE AMP 
BUFFERS DATA OUT 

AND BUFFERS 

Ao 
DECODER 

Oo a, 

CE/CE CONTROL 

OE/OE 
LOGIC 

t1ilt'¥Jlh1' ELECTRONICS 

GENERAL DESCRIPTION 
The KM23C8000A is a fully static mask programmable 
ROM organized 1,048,576X8 bit. It is fabricated using 
silicon-gate CMOS process technology. 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C8000A is packaged in a 32-DIP and the 
KM23C8000AG in a 32-SOP, provides polarity program
mable OE buffer as user option mode. 

PIN CONFIGURATION 

0 

Pin Name Pin Function 

Ao·A19 Address Inputs 

Oo-07 Data Outputs 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

* User Selectable Polarity 
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KM23C8000A(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 
Temperature Under Bias Tbias -10 to+ 85 oc 
Storage-Temperature Tstg -55 to +150 oc 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. TA=O to 70°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
CE=OE=V1L, f=6.7MHz - 50 mA 
all output open 

Standby Current (TTL) lse1 CE = V1H, all output open - 1 mA 

Standby Current (CMOS) ls02 CE=Vcc, all output open - 50 µA 

Input Leakage Current lu V1N=O to Vee - 10 µA 

Output Leakage Current I Lo Vour=O to Vee - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH= -400µA 2.4 - v 
Output Low Voltage Level Vol loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25°C, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance Cour Vour=OV - 10.0 pF 

Input Capacitance C1N V1N=OV - 10.0 pF 

Note: Capacitance is periodically sampled and not 1 00% tested. 

MODE SELECTION 

CE/CE OE/OE Mode Data Power 

L/H x Standby High-Z Standby 

H/L L/H Operating High-Z Active 

H/L Operating Dout Active 

tt:!tWJl'h' 
ELECTRONICS 
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KM23C8000A(G) CMOS MASK ROM 

AC CHARCTERISTICS (Ta=0° to +70°C, Vcc=5V± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Item Value 

Input Pulse Levels 0.6V to 2.4V r------------------------j------------ ----------- ·------
r---ln_p_u_t_R_is_e_an_d_F_al_I _T_im_e_s ____________ _,_ _________ 1_0n_s___ _ ____________ __ ___ _ 

~ !nput and Output timing Levels 

L Output Loads 

READ CYCLE 

Parameter 

Read Cycle Time 

Chip Enable Access Time 

Address Access Time 

Output Enable Access Time 

Output or Chip Disable to 
Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

CE: ACTIVE LOW 

CE/CE 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE/OE 

OE: ACTIVE HIGH 

DouT 

KM23C8000A(G)-15 
Symbol 

Min Max 

!Re 150 

!ACE 150 

!AA 150 

loE 70 

loF 30 

loH 0 

Aoo1 

r-----tRc-----< 

0 8V and 2 OV 

1 TTL Gate and C, = 100pF 

KM23C8000A(G)-20 KM23C8000A(G)-25 
Unit 

Min Max Min Max 

200 250 ns 

200 250 ns 

200 250 ns 

90 110 ns 

40 50 ns 

0 0 ns 

Aoo2 

VALID DATA 

* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 80ns) is required. 

t11!tl:f1iUliP 
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KM23C8000A(G) CMOS MASK ROM 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C8000A) Units: Inches (millimeters) 

1.650(41.91) 

0 0 

060 (1.52) 

I ~ TYP 

.015 (0.38) 

MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23C8000AG) 

~ ~ 

~~~~~_LJ 

t1:!ti¥1'h1' ELECTRONICS 

O.Q16 (0.41) 

TYP 

.535 (13.59) 

200 (5.08) 

MAX 

.115 (2.92) 

MIN 

0-15° 

~ 

.600 (15.24) 

LJ 
.008(0.J 

.015 (0.38) 

II I 0.008 (0.20) 

L0.031 (0.79) 
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KM23C8000B(G) CMOS MASK ROM 

BM-Bit (1M X 8) CMOS MASK ROM 

FEATURES 
• 1,048,576 x 8 bit organization 
• Fast access time: 100ns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating: 60mA (max.) 
Standby : 50µA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and 

output enable pin 
• Package: 32-pin, 600 mil, plastic DIP 

(JEDEC standard) 
32-pin, 525 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

Arn x MEMORY CELL 
BUFFERS MATRIX 

AND (1,048,576X8) 
DECODER 

y SENSE AMP 
BUFFERS DATA OUT 

AND BUFFERS 

Ao 
DECODER 

Oo a, 

CE/CE CONTROL 

OE/OE 
LOGIC 

411fof jil}I> 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM23C8000B is a fully static mask programmable 
ROM organized 1,048,576X8 bit. It is fabricated using 
silicon-gate CMOS process technology. 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C8000B is packaged in a 32-DIP and the 
KM23C8000BG in a 32-SOP, provides polarity program
mable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

0 

Pin Name 

Ao·A19 

Oo-01 

CE/CE* 

OE/OE* 

Vee 

Vss 

~" :s:: :s:: 
N N 

"'"' (') (') 
co co go 
m8 
8 m 

Pin Function 

Address Inputs 

Data Outputs 

Chip Enable 

Output Enable 

Power (+5V) 

Ground 

* User Selectable Polarity 
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KM23C8000B(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 
Temperature Under Bias Tbias -10 to+ 85 oc 
Storageo Temperature Tstg -55 to +150 oc 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. TA=O to 70°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
CE=OE=V1L, f=6.7MHz - 60 mA 
all output open 

Standby Current (TTL) lss1 CE= V1H, all output open - 1 mA 

Standby Current (CMOS) ls02 CE= Vee, all output open - 50 µA 

Input Leakage Current lu V1N=O to Vee - 10 µA 

Output Leakage Current ILO Vour=O to Vee - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vee+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH= -400µA 2.4 - v 
Output Low Voltage Level Vol loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25°C, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance CouT VouT=OV - 12 pF 

Input Capacitance C1N V1N=OV - 12 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE Mode Data Power 

L/H x Standby High-Z Standby 

H/L L/H Operating High-Z Active 

H/L Operating Dout Active 

tJ"t':f JlihiP 
ELECTRONICS 
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KM23C8000B(G) CMOS MASK ROM 

AC CHARCTERISTICS (Ta=0° to +70°C, Vcc=5V± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Item Value 

_Jn_p~t !'~!se _ _L._~vels_ 0.6V to 2.4V 
----- - ------- -- - -

Input Rise and Fall Times 10ns 

Input and Output timing Levels 0.8V and 2.0V 
1-- . ·- - -------------- --------- -- -------

Output Loads 

READ CYCLE 

Parameter 

Read Cycle lime 

Chip Enable Access lime 

Address Access lime 

Output Enable Access lime 

Output or Chip Disable to 
Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

CE: ACTIVE LOW 

CE/CE 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE/OE 

OE: ACTIVE HIGH 

DouT 

4J1fof jlhl> 
ELECTRONICS 

KM23C8000B(G)-10 
Symbol 

Min Max 

~c 100 

!ACE 100 

!AA 100 

loE 50 

loF 20 

loH 0 

1-------!Rc----

1 TTL Gate and CL= 100pF 

KM23C8000B(G)-12 KM23C8000B(G)· 15 

Min Max Min Max 

120 150 

120 150 

120 150 

60 70 

20 30 

0 0 

Aoo2 

VALID DATA 

I 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 
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KM23C8000B(G} CMOS MASK ROM 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C80008) Units: Inches (millimeters) 

1.650(41.91) 

0-15· 

~ 

0 0 .535 ( 13.59) .600 (15.24) 

060 (1.52) 

I ~ TYP 

.015 (0.38) 

MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23C8000BG) 

~ m 

~~~~~i_! 

..,_,...,_,....._.....,_,...~.__J-<_,..._ ___ ,__...-u....._,__,-L>__, 
0.118 (3.00) 

MAX 

.200 (5.08) 

MAX 

.115 (2.92) 

MIN 

_J 
.008(0J 

.015 (0.38) 

11 I 0.008 (0.20) 

Lo.031 (0.79) 

L0.053 (1.35) 

0.016 (0.41) 

TYP 
0.108 (2.74) 

41:!ti&JilbtP 
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KM23C8005B(G) 

BM-Bit (1Mx8) CMOS MASK ROM 

FEATURES 
• 1,048,576 x 8 bit organization 
• Fast access time 

Random access: 1 OOns (max.) 
Page access: 50ns (max.) 

• Supply voltage: single + 5V 
• Current consumption 

Operating: 80 mA(max.) 
Standby : 50µ A(max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package: 32·pin, 600 mil, plastic DIP 

(JEDEC standard) 
32·pin, 525 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A,. x MEMORY CELL 
BUFFERS MATRIX 

AND (1,048,576X8) 
DECODER 

y SENSE AMP 
BUFFERS DATA OUT 

AND BUFFERS 

Ao 
DECODER 

Oo o, 

CE/CE CONTROL 

OE/OE 
LOGIC 

t11fof1 1h1' ELECTRONICS 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C8005B is a fully static mask programmable 

ROM fabricated using silicon gate CMOS process 
technology, and is organized either as 1,048,576 x 8 bit. 

This device is includes PAGE read mode function, 
page read mode allows two to four words of data to be 
read fast in the same page, CE and A,-A19 should not be 
changed. 

This device operates with a 5V single power supply, 
and all inputs and outputs are TIL compatible. Because 
of its asynchronous operation, it requires no external 
clock assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C8005B is packaged in a 32-DIP and the 
KM23C8005B in a 32-SOP, provides polarity program
mable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

0 

~ :s: " 1';) :s: 
"' 1';) 
(') "' 00 (') 
0 00 
0 0 

"' 0 
al "' B al 

Pin Name Pin Function 

Ao-A1 Page Address Inputs 
. ·------------1 

A,-A19 
r-------

Address Inputs 

Oo-Oa Data Outputs 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power ( + 5V) 

Vss Ground 

• User Selectable Polarity 
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KM23C8005B(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to + 7.0 v 
Temperature Under Bias Tb1as -10 to +85 ·c 

Storage Temperature Tstg -55 to +150 ·c 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70°C) 

I Item I Symbol I M"n I Typ I Ma I Un"t I I x I 

l Supply Voltage Vee 4.5 5.0 5.5 v 
[ Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
CE=OE=V1L, f=6.7MHz - 80 mA 
all output open 

Standby Current (TTL) lse1 CE= V1H, all output open - 1 mA 

Standby Current (CMOS) 1582 CE=Vee, all output open - 50 p.A. 

Input Leakage Current lu V1N=O to Vee - 10 p.A. 

Output Leakage Current ILO Vour=O to Vee - 10 p.A. 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH = -400,,A 2.4 - v 
Output Low Voltage Level Vol loL=2.1mA - 0.4 v 

CAPACITANCE (T. = 25•c, f = 1.oMHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance Gour Vour=OV - 12.0 pF 

Input Capacitance C1N V1N=OV - 12.0 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE Mode Data Power 

UH x Standby High-Z Standby 

UH Operating High-Z Active 
H/L 

H/L Operating Dour Active 

t1"t'¥Jihl> 
ELECl'RONICS 
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KM23C8005B(G) CMOS MASK ROM 

AC CHARACTERISTICS (T. = o•c to + 70°C, Vee= 5V ± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Item Value 

Input Pulse Levels 0.6V to 2.4V 

Input Rise and Fall Times 10ns 
f-----------------+-----------~-~-----------' 

Input and Output Timing Levels O.BV and 2.0V 
... --------+-·-- ···~~----- ----;::-·· ---- - ---- --------·-

Output Loads 

READ CYCLE 

Parameter 

Read Cycle Time 

Chip Enable Access Time 

Address Access Time 

Page Address Access Time 

Output Enable Access Time 

Output or Chip Disable to 
Output High-Z 

Output Hold from Address Change 

• Page Address: Ao, A, 

TIMING DIAGRAM 
READ 

ADD 

CE/CE 

OE/OE 

Dour 

PAGE READ 
ADD 

ADD 
Ao, Ai 

Dour 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 
OE: ACTIVE LOW 

OE: ACTIVE HIGH 

et"t'¥i:O•t> 
ELECTRONICS 

Symbol 

~c 

!ACE 

!AA 

lpA 

loE 

tDF 

loH 

ADD1 

' 1 , 1.. Gate and "L = 100pF 

KM23C8005B(G)· 10 KM23C8005B(G)·12 KM23CIKI05B(G)-15 
Unit 

Min Max Min Max Min Max 

100 120 150 ns 

100 120 150 ns 

100 120 150 ns 

50 60 70 ns 

50 60 70 ns 

20 20 30 ns 

0 0 0 ns 

VALID DATA 
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KM23C8005B(G) CMOS MASK ROM 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C80058) Units: Inches (millimeters) 

1.650(41.91) 

0-15' 

~ 

0 0 .535 (13.59) .600 (15.24) 

0 

I I 
060 (1.52) 

I ~ TYP 

.015 (0.38) 

MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23C8005BG) 

~ ~ 

~~~~~_1_1 

...,...._.,..,_,_.,_,...,_,_,..... ___ "-_i__,.__,.__,.__,.~, 
0.11.8 (3.00) 

MAX 

.200 (5.08) 

MAX 

.115 (2.92) 

MIN 

w 
.008(0~ 
.015 (0.38) 

L0.031 (0.79) 

L0.053 (1.35) 

0.016 (0.41) 

TYP 
0.108 (2.74) 

t1"t':f JilhtP 
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KM23V8000B(G) 

BM-Bit (1Mx8) CMOS MASK ROM 

FEATURES 
• 1,048,576X8 bit organization 
• Fast access time: 150ns(max.) 
• Supply voltage : single+3V or +3.3V 
• Current consumption 

Operating: 25 mA(max.) at Ycc=3.0V ± 0.3 
30 mA(max.) at Ycc=3.3V ± 0.3 

Standby: 50µA(max.) 
• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package : 32-pin, 600mil, plastic DIP 

(JEDEC Standard) 
32-pin, 525mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

Ate 

Ao 

CE/CE 

OE/OE 

x 
BUFFERS 

AND 
DECODER 

y 
BUFFERS 

AND 
DECODER 

CONTROL 
LOGIC 

t11!:i:fi101> 
ELEmONICS 

MEMORY CELL 
MATRIX 
(1,048,576X8) 

SENSE AMP 
DATA OUT 
BUFFERS 

Oo a, 

PRELIMINARY 
CMOS MASK ROM 

GENERAL DESCRrPTION 
The KM23V8000B is a fully static mask programmable 
ROM organized 1,048,576 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 

This device operates with a 3V or 3.3V single power 
supply, and all inputs and outputs are TIL compatible 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 

It is suitable for use in program memory of microproces
sor, and data memory, character generator. 

The KM23V80008 is packaged in a 32-DIP, and the 
KM23V8000BG in a 32-SOP, provides polarity pro
grammable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

0 

Pin Name Pin Function 

Ao·A1s Address Inputs 

Oo-01 Data Outputs 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power(+3V or +3.3V) 

Vss Ground 

* User Selectable Polarity 
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KM23V8000B(G) 

MODE SELECTION 

CE/CE OE/OE 

LJH x 

H/L 
LJH 

H/L 

AC CHARACTERISTICS 

Mode 

Standby 

Operating 

Operating 

PRELIMINARY 
CMOS MASK ROM 

Data Power 

High-Z Standby 

High-Z Active 

DouT Active 

TEST CONDITIONS (T A=O "C to + 70 "C • V cc=3V ± 0.3/V cc='3.3V ±0.3, unless otherwise noted.) 

Item Value 

Input Pulse Levels 0.45V to 2.4V 

Input Rise and Fall Times 10ns 

Input and Output Timing Levels 1.5V 

Output Loads 1 TTL Gate and CL =100pF 

READ CYCLE (Vcc=3.0V±0.3) 

KM23V8000B(G}-20 KM23V8000B(G}-25 KM23V8000B(G)-30 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle Time tRc 200 250 300 ns 

Chip Enable Access Time tACE 200 250 300 ns 

Address Access Time !AA 200 250 300 ns 

Output Enable Access Time toE 90 110 130 ns 

Output or Chip Disable to Output High-Z loF 40 50 60 ns 

Output Hold from Address Change toH 0 0 0 ns 

READ CYCLE (Vcc=3.3V±0.3) 

KM23VBOOOB(GJ-15 KM23V8000B(G)-20 KM23V8000B(G)-25 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle Time tRc 150 200 250 ns 

Chip Enable Access Time !ACE 150 200 250 ns 

Address Access Time tAA 150 200 250 ns 

Output Enable Access Time loE 70 90 110 ns 

Output or Chip Disable to Output High-Z loF 30 40 50 ns 

Output Hold from Address Change loH 0 0 0 ns 

t1:!t'¥11'h' 
ELECTRONICS 
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KM23V8000B(G) 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol 

Voltage on Any Pin Relative to V ss V1N 

Temperature Under Bias Tbias 

Storage Temperature Tstg 

PRELIMINARY 
CMOS MASK ROM 

Rating Unit 

-0.3 to+ 4.5 v 
-10to+85 'C 

-55 to+ 150 oc 
*Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 

should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. TA=o to 70"Cl 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 2.7 3.0/3.3 3.6 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

lcc(Vcc=3.0V±0.3) CE=OE=V1L l f=5.0MHz - 25 mA 
Operating Current 

lcc(Vcc=3.3V ± 0.3) all output open l f=5.0MHz 30 mA --

Standby Current (TTL) lss1 CE=V1H, all output open -· 1 mA 

Standby Current (CMOS) lss2 CE=Vee. all output open - 50 µA 

Input Leakage Current lu V1N=O to Vee - 10 µA 

Output Leakage Current ILO Vour=O to Vee - 10 µA 
-

Input High Voltage, All Inputs V1H 2.2 Vee+0.3 v 
-

Input Low Voltage, All Inputs V1L - 0.3 0.8 v 
Output High Voltage Level VoH 10 w-400µA 2.4 v 
Output Low Voltage Level Vol loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25"C, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance Gour Vour=OV - 12.0 pF 

Input Capacitance C1N V1N=OV - 12.0 pF 

Note; Capacitance is periodically sampled and not 100% tested. 

t1'fof JllH> 
ELECTRONICS 
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KM23V8000B(G) 

TIMING DIAGRAM 
READ 

ADD 

CE: ACTIVE LOW 

CE/CE 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE/OE 

OE: ACTIVE HIGH 

Dour 

t1:!:WJIU1> 
ELECl'RONICS 

Aoo1 

PRELIMINARY 
CMOS MASK ROM 

Aoo2 

VALID DATA 
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KM23V8000B(G) 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23V8000B) 

1.650 (41.91) 

060 (1.52) 

TYP I~ 
.015 (0.38) 

MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23V8000BG) 

..; 
~ 

~ ~ 

~~~~~J_r 

"l-/"'"'\.J""-W-'1-!-'1...1-u-\...1-\--"'""\.----...-.i-u-u-u-u 

tJ:fof jiihtP 
ELECTRONICS 

0.016 (0.41) 

TYP 

0.118 (3.00) 
MAX 

0.108 (2.74) 

PRELIMINARY 
CMOS MASK ROM 

Units: Inches (millimeters) 

200 (5 08) 

MAX 

.115 (2.92) 

MIN 

0-15° 

~ 

.600 (15.24) 

.015 (0.38) 

11 I 0.008 (0.20) 

Lo.031 (0.79) 

L0.053(1.35) 
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KM23C8001A(G) CMOS MASK ROM 

BM-Bit (1M X 8) CMOS MASK ROM 

FEATURES 
• 1,048,576 x 8 bit organization 
• Fast access time: 150ns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating: 50mA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable 

output enable pin 
• Package: 32-pin, 600 mii, plastic DIP 

(JEDEC standard) 
32-pin, 525 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A" 

Ao 

OE/OE 

x 
BUFFERS 

AND 
DECODER 

y 
BUFFERS 

AND 
DECODER 

CONTROL 
LOGIC 

41"t'&JIUltP 
ELECTRONICS 

MEMORY CELL 
MATRIX 
(1,048,576 X8) 

SENSE AMP 
DATA OUT 
BUFFERS 

Oo a, 

GENERAL DESCRIPTION 
The KM23C8001A is a fully static mask programmable 
ROM organized 1,048,576X8 bit. It is fabricated using 
silicon-gate CMOS process technology. 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C8001A is packaged in a 32-DIP and the 
KM23C8001AG in a 32-SOP, provides polarity program· 
mable OE buffer as user option mode. 

PIN CONFIGURATION 

0 

Pin Name Pin Function 

Aa·A19 Address Inputs 

Oa·01 Data Outputs 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

NC No Connection 

* User Selectable Polarity 
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KM23C8001A(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RA TINGS 

Item Symbol Rating Unit 

f--
Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 
Temperature Under Bias Tbias -10 to+ 85 oc 
StoragEl" Temperature Tstg -55 to +150 oc 

• Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. TA=O to 70°C) 

Item Symbol Min Typ Max Unit 

f-- Supply Voltage Vee 4.5 5.0 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

-
Operating Current Ice OE= V1L, f = 6.7MHz - 50 mA 

all output open 
I---

Input Leakage Current lu v,N =0 to Vee - 10 µA 

Output Leakage Current ILO Vour = 0 to Vee - 10 µA 

Input High Voltage, All Inputs V1H 
-t---- . 

2.2 Vcc+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH = -400µA 2.4 - v 
Output Low Voltage Level VoL loL=2.1mA - 0.4 v 

CAPACITANCE iTA=25°C, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance CouT VouT=OV - 10.0 pF 

Input Capacitance C1N V1N=OV - 10.0 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

OE/OE Mode Data Power 

UH Operating High-Z Active 

H/L Operating Dour Active 

4Jifof jilhtP 
ELECTRONICS 
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KM23C8001A(G) CMOS MASK ROM 

AC CHARCTERISTICS (Ta=0° to +70°C, Vcc=5V± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Item 

Input Pulse Levels 

Input Rise and Fall Times 

Input and Output timing Levels 

Output Loads 

READ CYCLE 

Parameter 

Read Cycle lime 

Address Access lime 

Output Enable Access lime 

Output Disable to Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

OE: ACTIVE LOW 

OE/OE 

OE: ACTIVE HIGH 

Dour 

KM23C8001A(G)-15 
Symbol 

Min Max 

~c 150 

~ 150 

loE 70 

loF 30 

loH 0 

Aoo1 

t-----IRC-----< 

Value 

0.6V to 2.4V 

10ns 

o.av and 2.ov 

1 TTL Gate and CL= 1 OOpF 

KM23C8001A(GJ-20 KM23C8001A(G}-25 
Unit 

Min Max Min Max 

200 250 ns 

200 250 ns 

90 110 ns 

40 50 ns 

0 0 ns 

Aoo2 

-+---+--loF 

VALID DATA 

* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. sons) is required. 

t11!ti:f JlhltP 
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KM23C8001A(G) 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C8001A) 

1.650(41.91) 

060 (1.52) 

TYP I~ 
.015 (0.38) 

MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23C8001AG) 

~ ~ 

~~~~~i_·1 

.._,....._,...._.....__.__, ____ .l __ l_l_I_>_>~> 

0.118 (3.00) 
MAX 

CMOS MASK ROM 

Units: Inches (millimeters) 

.200 (5.08) 

MAX 

.115 (2.92) 

MIN 

0-15" 

~ 

.600 (15.24) 

II I 0.008 (0.20) 

L0.031 (0.79) 

O.o18 (0.41) 

TYP 
0.108 (2.74) 

t11fof jllh> 
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KM23C8001 B(G) CMOS MASK ROM 

BM-Bit (1 M X 8) CMOS MASK ROM 

FEATURES 
• 1,048,576 x 8 bit organization 
• Fast access time: 100ns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating : 60 mA(max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable 

output enable pin 
• Package: 32·pin, 600 mil, plastic DIP 

(JEDEC standard) 
32·pin, 525 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A10 

OE/OE 

x 
BUFFERS 

AND 
DECODER 

y 
BUFFERS 

AND 
DECODER 

CONTROL 
LOGIC 

MEMORY CELL 
MATRIX 

. (1,048,576X8) 

SENSE AMP 
DATA our 
BUFFERS 

Oo a, 

4J1fof jil}I> 
ELECTRONICS 

GENERAL DESCRIPTION 
\he KM23C8001 B is a fully static mask programmable 
ROM organized 1,048,576X8 bit. It is fabricated using 
silicon-gate CMOS process technology. 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro· 
processor, and data memory, character generator. 

The KM23C8001B is packaged in a 32-DIP and the 
KM23V8001BG in a 32-SOP, provides polarity program
mable OE buffer as user option mode. 

PIN CONFIGURATION 

0 

Pin Name Pin Function 

A,i·A1• Address Inputs 

00"07 Data Outputs 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

NC No Connection 

• User Selectable Polarity 
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KM23C8001 B(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin _Relative ~~--- ____ \,'1ti__ ___ --+---=~~~0 __ +_7_.o ___ +----~------J 
___ Temperature Under B_ia_s ________ +--- __ T_b_ia_s ---t- __ -:-_1_D_to_+_8_5 __ --+---___ 0_C ____ __, 

Storageo Temperature Tstg -55 to +150 °C 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70°C) 

Item Symbol Min Typ Max Unit ! 

Supply Voltage Vee 4.5 5.0 5.5 v 

Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice OE= v,L, f = 6.7MHz - I 
60 mA 

all output open 
[---- ---------

,__i_nput Leakage Current lu v,N =0 to Vee - 10 µA 
--·--

Output Leakage Current I Lo Vour = 0 to Vee - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 

Input Low Voltage, All Inputs V1L -0.3 0.8 v 

Output High Voltage Level VoH loH = -400µA 2.4 - v 

Output Low Voltage Level VoL loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25°c, f=1.0MHzl 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance CouT VouT=OV - 12 pF 

Input Capacitance C1N V1N=OV - 12 pF 

Note: Capacitance is periodically sampled and not 1 00% tested. 

MODE SELECTION 

OE/OE Mode Data Power 

UH Operating High-Z Active 

H/L Operating Dour Active 

tJ:fof jlihtP 
ELECTRONICS 

311 

II 



KM23C8001 B(G) CMOS MASK ROM 

AC CHARCTERISTICS (Ta=0° to +70°C, Vcc=5V± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Item 

Input Pulse Levels 

Input Rise and Fall Times 

Input and Output timing Levels 

Output Loads 

READ CYCLE 
-

Parameter 

Read Cycle Time 

Address Aa;ess Time 

Output Enable Access Time 

Output Disable to Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

OE: ACTIVE LOW 

OE/OE 

OE: ACTIVE HIGH 

0ouT 

t11faf jllh> 
ELECTRONICS 

KM23C8001B(G)-10 
Symbol 

Min Max 

~c 100 

iAA 100 

toe 50 

foF 20 

loH 0 

Aoo1 

----IRc----

Value 

0.6V to 2.4V 

10ns 

0.8V and 2.0V 

1 TTL Gate and CL= 100pF 

KM23C8001B(G)-12 KM23C8001B(G)-15 
Unit 

Min Max Min Max 

120 150 ns 

120 150 ns 
60 70 ns 
20 30 ns 

0 0 ns 

Aoo2 

-+---+--loF 

VALID DATA 

312 



KM23C8001B{G) 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C8001B) 

1.650(41.91) 

060(152)--1 ~ 
TYP 

015 (0.38) 

MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23c8oo1BG) 

-

~~~~~_LJ 

..._..~-~~-~~~~~-~---....----...-u-u-u-u-u-~ 

t11't'¥Jlh'' ELECTRONICS 

0.016 (0.41) 

TYP 

0.11 B (3.00) 
MAX 

0.108 (2.74) 

CMOS MASK ROM 

Units: Inches (millimeters) 

.200 (5.08) 

MAX 

.115 (2.92) 

MIN 

0-15° 

~ 

.600 ( 15.24) 

015 (0 38) 

II I 0.008 (0.20) 

L0.031 (0.79) 

L0.053 (1.35) 
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KM23V8001 B(G) 

BM-Bit (1Mx8) CMOS MASK ROM 

FEATURES 
• 1,048,576X8 bit organization 
•Fast access time: 150ns(max.) 
• Supply voltage : single+3V or +3.3V 
• Current consumption 

Operating: 25 mA(max.) at Vcc=3.0V ± 0.3 
30 mA(max.) atVcc=3.3V± 0.3 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable 

output enable pin 
• Package : 32-pin, 600mil, plastic DIP 

(JEDEC Standard) 
32-pin, 525mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A,, 

Ao 

OE/OE 

x 
BUFFERS 

AND 
DECODER 

y 
BUFFERS 

AND 
DECODER 

CONTROL 
LOGIC 

41'Mfi11h' ELECTRON!\:$ 

MEMORY CELL 
MATRIX 
(1 ,048,576X8) 

SENSE AMP 
DATA OUT 
BUFFERS 

Oo a, 

PRELIMINARY 
CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23V8001 B is a fully static mask programmable 
ROM organized 1,048,576 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 

This device operates with a 3V or 3.3V single power 
supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 

It is suitable for use in program memory of microproces· 
sor, and data memory, character generator. 

The KM23V8001 Bis packaged in a 32·DIP, and the 
KM23V8001 BG in a 32-SOP, provides polarity pro
grammable OE buffer as user option mode. 

PIN CONFIGURATION 

0 

Pin Name Pin Function 

Ao-A19 Address Inputs 

Oo-01 Data Outputs 

OE/OE* Output Enable 

Vee Power(+3Vor +3.3V) 

Vss Ground 

N.C No Connection 

*User Selectable Polarity 
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KM23V8001 B(G) 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol 

Voltage on Any Pin Relative to Vss V1N 

Temperature Under Bias Tbias 

Storage Temperature Tstg 

PRELIMINARY 
CMOS MASK ROM 

Rating Unit 

-0.3 to+ 4.5 v 
-10to+85 oc 

-55 to+ 150 oc 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. TA=o to 70t:J 

Item Symbol Min TYP Max Unit 

Supply Voltage Vee 2.7 3.0/3.3 3.6 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

lee(V ee=3.0V ± 0.3) CE=OE=V1L 1 f=5.0MHz - 25 mA 
Operating Current 

lee(V ee=3.3V ± 0.3) all output open J f=5.0MHz 30 mA -

Input Leakage Current ILi V1N=O to Vee - 10 µA 

Output Leakage Current ILO Vour=O to Vee - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH=-400µA 2.4 v 
Output Low Voltage Level VoL loL=2.1mA - 0.4 v 

CAPACITANCE (T A=25 't!, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance Cour Vour=OV - 12.0 pF 

Input Capacitance C1N ViN=OV 12.0 pF 

Note; Capacitance is periodically sampled and not 100% tested. 

t11Bfi1•a> 
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KM23V8001 B(G) 

MODE SELECTION 

OE/OE Mode 

LJH Operating 

H/L Operating 

AC CHARACTERISTICS 

Data 

High-Z 

Dour 

PRELIMINARY 
CMOS MASK ROM 

Power 

Active 

Active 

TEST CONDITIONS (T A=O't to + 70't. Vcc=3V ± 0.3/Vcc=3.3V ±0.3, unless otherwise noted.) 

Item Value 

Input Pulse Levels 0.45 to 2.4V 

Input Rise and Fall Times 10ns . ___ ,_ -··--

Input and Output Timing Levels 1.5V 

Output Loads 1 TTL Gate and CL= 1 OOpF 

READ CYCLE (Vcc=3.0V±0.3) 

KM23V8001 B{G)-20 KM23V8001 B(Gl-25 KM23V8001 B{G)-30 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle Time tRC 200 250 300 ns 

Chip Enable Access Time tACE 200 250 300 ns 

Address Access Time tAA 200 250 300 ns 

Output Enable Access Time toE 90 110 130 ns 

Output or Chip Disable to Output High-Z toF 40 50 60 ns 

Output Hold from Address Change toH 0 0 0 ns 

READ CYCLE (Vcc=3.3V±0.3) 

KM23V8001B(G)-15 KM23V8001 B(Gl-20 KM23V8001 B(G)-25 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle Time !Re 150 200 250 ns 

Chip Enable Access Time tACE 150 200 250 ns 

Address Access Time tAA 150 200 250 ns 

Output Enable Access Time toE 70 90 110 ns 

Output or Chip Disable to Output High-Z toF 30 40 50 ns 

Output Hold from Address Change toH 0 0 0 ns 

tJ:'{:f JiflltP 
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KM23V8001 B(G) 

TIMING DIAGRAM 
READ 

ADD 

OE: ACTIVE LOW 

OE/OE 

OE: ACTIVE HIGH 

Dour 

t1'!ti:f jllhtP 
ELEmONICS 

PRELIMINARY 
CMOS MASK ROM 

~,____1::"_' ___ f{ __ A""-' _X __ 
1 I I I loF 

VALID DATA 
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KM23V8001 B(G} 

PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23V8001B) 

1.650(41.91) 

PRELIMINARY 
CMOS MASK ROM 

Units: Inches (millimeters) 

0 0 .535 (13.59) .600 (15.24) 

0 

I 
060 (i .52) 

~ TYP 

.015 (0.38) 

MIN 

32 LEAD SMALL OUTLINE PACKAGE (KM23V8001BG) 

-

~===~_Lf 
..,_,....,_,....,_,....._,....._,....'-"""'-""""-""""-,....,_,......_;......_,....._,-u....._,....._,. 

0.118 (3.00) 
MAX 

.200 (5.08) 

MAX 

.115 (2.92) 

MIN 

~ 
.008(0~ 

.015 (0.38) 

~I I 0.008 (0.20) 

L0.031 (0.79) 

L0.053 (1.35) 

I I 0.050 (1.27) 

------1 TYP 

0.016 (0.41) 

TYP 
0.108 (2.74) 

t1&:f JllhtP 
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KM23C8100A(G) CMOS MASK ROM 

BM-Bit (1M X 8/512K X 16) CMOS MASK ROM 

FEATURES 
• Switchable organization 

1,048,576 x 8 (byte mode) 
524,288x16 (word mode) 

• Fast access time: 150ns (max.) 
• Supply voltage: single+ 5V 
• Current consumption 

Operating: 50mA (max.) 
Standby : 50µA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and 

output enable pin 
• Package: 42-pin, 600 mil, plastic DIP 

(JEDEC standard) 
44-pin, 600 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A,. 
x MEMORY CELL 

BUFFERS 
MATRIX 

AND (524,288X 16)/ 

DECODER (1,048,576X8) 

y SENSE AMP 

BUFFERS DATA OUT 

AND BUFFERS 
Ao DECODER 

A-1 

Oo/Oe 0,10,. 
Ao 

CE/CE 

OE/OE 
CONTROL 
LOGIC 

CE/CE 

Vss 

OE/OE 

BHE Oo 

a. 
Pin Name Pin Function a, 
Ao-A1s Address Inputs o. 
Oo-014 Data Outputs a, 

01s/A-1 
Output 15 (Word mode)/ 
LSB Address (Byte mode) 

010 

a, 

BHE Word/Byte Selection 
a,, 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

N.C. No Connection 

• User Selectable Polarity 

tJ:fofjllU> 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM23C8100A is a fully static mask programmable 
ROM fabricated using silicon gate CMOS process 
technology, and is organized either as 1,048,576X8 bit 
(byte mode) or as 524,288X 16 bit (word mode) depen
ding on BHE voltage level. (See mode selection table). 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C8100A is packaged in a 42-DIP and the 
KM23C8100AG in a 44-SOP, provides polarity program
mable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

Ai4 

"" "" !!:: !!: N 
N "' "' (") 
(") ~ ~ 0 
0 ~ 0 
J> ,., 
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_KM23C8100A{G)' CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 

Temperature Under Bias Tbias -10to + 85 •c 
Storage Temperature Tstg -55 to +150 ·c 

• Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage.reference to Vss. TA=O to 70°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Cond.ltions Min Max Unit 

Operating Current Ice 
CE:= OE= v,L, f = 6.7MHz - 50 mA 
all output open 

Standby Current (TTL) lse1 CE= V1H, all output open - 1 mA 

Standby Current (CMOS) ls02 CE= Vee, all output open - 50 µA . 

Input Leakage Current lu V1N=O to Vee - 10 µA 

Output Leakage Current ILO Vour=O to Vee - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 

Input Low Voltage, All Inputs V1L -0.3 0.8 v 

Output High Voltage Level VoH loH= -400µA 2.4 - v 

Output Low Voltage Level Vol loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25°C, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance Cour Vour=OV - 10.0 pF 

Input Capacitance C1N V1N=OV - 10.0 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE BHE 01s/A·1 Mode Data Power 

L/H x x x Standby High-Z Standby 

L/H x x Operating High-Z Active 

H/L H Output Operating Oo~01s: Dout Active 

H/L Oo-0 1: Dout 
L Input Operating Oa-014: High·Z 

Active 

t1"t'¥11'h' ELECTRONICS 
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KM23C8100A(G) CMOS MASK ROM 

AC CHARCTERISTICS 
(Ta=0° to +70°C, Vcc=5V± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Item 

Input Pulse Levels 

Input Rise and Fall Times 

Input and Output timing Levels 

Output Loads 

READ CYCLE 

KM23C8100A(G)-15 
Parameter Symbol 

Min 

Read Cycle lime tile 150 

Chip Enable Access lime tACE 

Address Access lime tAA 

Output Enable Access lime loE 
Output or Chip Disable to 

loF Output High-Z 

Output Hold from Address Change loH 0 

TIMING DIAGRAM 
READ 

CE/CE 

OE/OE 

Dou1 
Do"'D1 
Ds"'D15(•2) 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

-----!Re-----< 

Max 

150 

150 

70 

30 

Value 

0.6V to 2.4V 

10ns 

0.8V and 2.0V 

1 TTL Gate and CL = 1 OOpF : 

KM23C8100A(G)-20 KM23C8100A(G)-25 

Min Max Min Max 

200 250 

200 250 

200 250 

90 110 

40 50 

0 0 

Aoo2 

VALID DATA 

(* 1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=V1L) 
(*2) Word Mode only. (BHE=V1H) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

• After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 80ns) is required. 

t11Bfi1h1' ELECTRONICS 
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KM23C8100A(G) CMOS MASK ROM 

PACKAGE DIMENSIONS 

42 LEAD PLASTIC DUAL IN LINE PACKAGE {KM23C8100A) 
Unit: Inches (mm) 

I >.M'<"·"' I 

~:~:::::::::::::~::I] 
I I 

.050 (1.27)-------J .010 (0.25)--~ 

.018 (0.46) 

TYP ~I .100(2.54) 

TYP 

44 LEAD SMALL OUTLINE PACKAGE (KM23C8100AG) 

.200(5.08) 
MAX 

.130(3.30) 
MIN 

.015(0.38) 
MIN 

L0.031(0.80) 

L0.068(1.72) 

[11 
~ ~ 0016 (•0.40) ~ ~-0.050 (1.27) 0~0.122 (3.10) MAX 

41&¥JlihiP 
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KM23C8100B(G) CMOS MASK ROM 

BM-Bit (1M X 8/512K X 16) CMOS MASK ROM 

FEATURES 
• Switchable organization 

1,048,576 x 8 (byte mode) 
524,288 x 16 (word mode) 

• Fast access time: 100ns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating: 60mA (max.) 
Standby : 50µA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and 

output enable pin 
• Package: 42-pin, 600 mil, plastic DIP 

(JEDEC standard) 
44-pin, 600 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A,. x MEMORY CELL 

BUFFERS MATRIX 

AND (524,288X16)/ 

DECODER (1,048,576X8) 

y SENSE AMP. 

BUFFERS DATA OUT 
AND BUFFERS 

Ao DECODER 
A-1 

Oo!Oa 01/01s 
Ao 

CE/CE 

OE/OE 
CONTROL 
LOGIC 

CE/CE 

Vss 

OE/OE 

BHE Oo 

a. 
Pin Name Pin Function a, 
Ao-A18 Address Inputs a. 
Oo·014 Data Outputs a, 

01s/A·1 
Output 15 (Word mode)/ 
LSB Address (Byte mode) 

010 

Q3 

BHE Word/Byte Selection 
a,, 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

N.C. No Connection 

• User Selectable Polarity 

411't'¥JihltP 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM23C8100B is a fully static mask programmable 
ROM fabricated using silicon gate CMOS process 
technology, and is organized either as 1,048,576X8 bit 
(byte mode) or as 524, 288x16 bit (word mode) depen
ding on BHE voltage level. (See mode selection table). 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C8100B is packaged in a 42-DIP and the 
KM23C8100BG in a44·SOP, provides polarity program· 
mable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

A14 

;o; A1s 
;o; 

ii: ii: 
N A10 N 
c.> c.> 
(') BHE 

(') 
Oii Oii .... .... 
g 0 

0 
m m 

I:) 

323 

II 



KM23C8100B(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item SymbOI Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 

Temperature Under Bias Tbias -10 to+ 85 ·c 
Storage Temperature Tstg -55 to +150 ·c 

• Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70°C) 

Item SymbOI Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 

Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
CE=OE=V1L, f=6.7MHz - 60 mA 
all output open 

Standby Current (TIL) lse1 C'E = v,H, all output open - 1 mA 

Standby Current (CMOS) 1- e!:=Vcc, all output open - 50 µA 

Input Leakage Current lu V1N=O to Vee - 10 µA 

Output Leakage Current I Lo VOUT=O to Vee - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 

Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH= -400µA 2.4 - v 

Output Low Voltage Level Vol loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25°c. f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance Cour Vour=OV - 12 pF 

Input Capacitance C1N V1N=OV - 12 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE BHE 01s/A·1 Mode Data Power 

UH x x x Standby High-Z Standby 

UH x x Operating High-Z Active 

H/L H Output Operating Oo-01 s: Dout Active 
H/L Oo-0 1: Dout 

L Input Operating 
Oa-014: High-Z 

Active 

t?":Wi''h* ELECfRONICS 
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KM23C8100B(G) CMOS MASK ROM 

AC CHARCTERISTICS 
(Ta=0° to +70°C, Vcc=5V± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Item Value 

Input Pulse Levels 0.6V to 2.4V 

Input Rise and Fall Times 10ns 

Input and Output timing Levels 0.8V and 2.0V 

Output Loads 1 TTL Gate and CL= 100pF 

READ CYCLE 

Parameter Symbol 
KM23C8100B{G~10 KM23C8100B{G~12 KM23C8100B{G)·15 

Min 

Read Cycle Time !Ac 100 

Chip Enable Access Time I Ace 

Address Access Time tAA 

Output Enable Access Time loe 

Output or Chip Disable to 
loF Output High-Z 

Output Hold from Address Change loH 0 

TIMING DIAGRAM 
READ 

ADD 
AorvA1a 
A-11•1) 

CE/CE 

OE/OE 

DouT 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

Ol:: ACTIVE LOW 

OE: ACTIVE HIGH 

Aoot 

1-----IRc------, 

Max Min Max Min 

120 150 

100 120 

100 120 

50 60 

20 20 

0 0 

Aoo2 

DorvD1 
Da~D,.1·2i 

VALID DATA 

{* 1) Byte Mode only. A-1 is Least Significant Bit Address. {BHE=V1L) 
(*2) Word Mode only. (BHE=V1Hl 

4J1fof jll}itP 
ELECTRONICS 

Max 

150 

150 

70 

30 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 
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KM23C8100B(G} 

PACKAGE DIMENSIONS 
42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C8100B) 

I 2.064 (52.43) I 

~:~:::::::::::::?u:: IJ 
.050 (1 27)---ll - --

44 LEAD SMALL OUTLINE PACKAGE (KM23C8100BG) · 

.......__----1.122(28.50)-------1 

CMOS MASK ROM 

Unit: Inches (mm) 

Qrv15° 

'.600(15.24) 

--=U 
.010 (0.25) ------r 

.015(0.38) 
MIN 

L0.031(0.80) 

L0.068(1.72) 

GiiJiinriPJlQQOJJJJJJJJQOQOODCOCQPJiil~ 
~~0016(0.40) ~ ~-0.050(1.27) 0.~0.122(3.10\MAX 

t!&¥Jll}I$ 
ELECTRONICS 
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KM23C8105B(G) CMOS MASK HOM 

BM-Bit (1Mx8/512Kx16) CMOS MASK ROM 
FEATURES GENERAL DESCRIPTION 
• Switchable organization 

1,048,576 x 8 (byte mode) 
524,288 x 16 (word mode) 

• Fast access time 
Random access: .100ns (max.) 
Page access: 50ns (max.) 

• Supply voltage: single + 5V 
• Current consumption 

Operating : 80 mA(max.) 
Standby: 50µA(max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package: 42-pin, 600 mil, plastic DIP(JEDEC standard) 

44-pin, 600 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

A·1 

CE/CE 

OE/OE 

BHE 

Pin Name 

Ao-A1 

A2-A1B 

Oo-01• 

Q15/A-1 

BHE 

CE/CE* 

OE/OE* 

Vee 

Vss 

N.C. 

x 
BUFFERS 

AND 
DECODER 

y 
BUFFERS 

AND 
DECODER 

CONTROL 
LOGIC 

MEMORY CELL 
MATRIX 
(524,288X16)/ 
(1,048,576XB) 

SENSE AMP 
DATA OUT 
BUFFERS 

Oo/Os 0,10, s 

Pin Function 

Page Address Inputs 

Address Inputs 

Data Outputs 

Output 15 (Word mode)/ 
LSB Address (Byte mode) 

Word/Byte Selection 

Chip Enable 

Output Enable 

Power (+5V) 

Ground 

No Connection 

* User Selectable Polarity 

tl1V*i''h' ELECTRONICS 

Ao 

CE/CE 

Vss 

OE/OE 

Oo 

o. 
o, 
o. 
o, 

010 

03 

011 

The KM23C8105B is a fully static mask programmable 
ROM fabricated using silicon gate CMOS process 
technology, and is organized either as 1,048,576 x 8 bit 
(byte mode) or as 524,288x 16 bit (word mode) 
depending on BHE voltage level. (See mode selection 
table) 

This device is includes PAGE read mode function, 
page read mode allows two to four words of data to be 
read fast in the same page, CE and A.,-A18 should not be 
changed. 

This device operates with a 5V single power supply, 
and all inputs and outputs are TTL compatible. Because 
of its asynchronous operation, it requires no external 
clock assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C8105B is packaged in a 42-DIP and the 
KM23C8105BG in a 44-SOP, provides polarity program
mable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

0 

A14 

" A1s " s:: s:: A1s N 
N "' "' 0 
0 BHE ~ ~ C> 
C> U1 
U1 Ill 
Ill " 
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KM23C8105B(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to + 7.0 v 

Temperature Under Bias Tbias -10 to +85 ·c 

Storage Temperature Tstg -55 to + 150 ·c 

• Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

I Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
CE=OE=V1L, f=6.7MHz - 80 mA 
all output open 

Standby Current (TTL) lse1 CE= v,H, all output open - 1 mA 

Standby Current (CMOS) lse2 CE= Vee, all output open - 50 µ.A 

Input Leakage Current lu V1N=O to Vee - 10 µ.A 

Output Leakage Current ILO Vour=O to Vee - 10 µ.A 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 

Input Low Voltage, All Inputs V1L -0.3 0.8 v 

Output High Voltage Level VoH loH= -400µ.A 2.4 - v 

Output Low Voltage Level VoL loL=2.1mA - 0.4 v 

CAPACITANCE (T.=25°c, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance Cour Vour = OV - 12 pF 

Input Capacitance C1N V1N=OV - 12 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE BHE Q1s/A·1 Mode Data Power l 
UH x x x Standby High-Z Standby 

H/L UH x x Operating High·Z Active 

H Output Operating Oo·01s:Dour Active 

H/L H/L Oo·01: Dour L Input Operating 
Oa·014: High·Z 

Active 

41:1tw1110> 
ELECTRONICS 
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KM23C8105B(G) CMOS MASK ROM 

AC CHARACTERISTICS (T.=O'C to +70'C, Vcc=5V±10%, unless otherwise noted.) 

TEST CONDITIONS 

Item Value 

Input Pulse Levels 0.6V to 2.4V 
I-· 

Input Rise and Fall Times 10ns 

Input and Output Timing Levels o.av and 2.ov 

Output Loads 1 TIL Gate and CL::: 100pF 

READ CYCLE 

KM23C8105B(G)-10 KM23C8105B(G)-12 
Parameter Symbol 

Min Max 

Read Cycle Time !Re 100 

Chip Enable Access Time !ACE 100 

Address Access lime tM 100 

Page Address Access lime lpA 50 

Output Enable Access Time loE 50 

Output or Chip Disable to 
tDF 20 

Output High-Z 

Output Hold from Address Change loH 0 

• Page Address: A0, A, 

TIMING DIAGRAM 
READ ADD 

Ao·Arn 
A·1('1) 

CE/CE 

OE/OE 

Dour Do·D1 
Da·D15('2) 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 
OE: ACTIVE LOW 

OE: ACTlvt HIGH 

ADD1 

-----!Ac-----< 

VALID DATA 

Min 

120 

0 

('1) Byte Mode only. A·1 is Least Significant Bit Address. (BHE=V1L) 
('2) Word Mode only. (BHE = V1H) 

PAGE READ 
ADD 

ADD 
Ao, A, 

Dour 

t1"t'if Jil U» 
ELECTRONICS 

Max 

120 

120 

60 

60 

20 

KM23C8105B(G)-15 

Min Max 

150 

150 

150 

70 

70 

30 

0 

VALID DATA 

···~ 

--

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM23C8105B(G) 

PACKAGE DIMENSIONS 

42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C8105B) 

.018 (0.46) 

TYP 

2.064 (52.43) 

.100 (2.54) 

TYP 

44 LEAD SMALL OUTLINE PACKAGE (KM23C8105BG) 

1.122 (28.50) 

fuJJJJ .. D=DJlD=QlJjJJJJto .. o .. oJJ.,O=D .. DJJQ~_l_ 
~ l----o.050 (1.27) ~ l----o.01e (0.40) 

0.000(0.00) 

MIN 

t111tiif Jllh> 
· ELECTRONICS 

PRELIMINARY 
CMOS MASK ROM . 

Unit: Inches (mm) 

.200 (5.07) 

MAX 

.130(3.30) 

MIN 

.015 (0.38) 

MIN 

L0.031 (0.80) 

L0.068 (1.72) 

0.122 (3. 0) 
MAX 
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KM23V8100B(G) 
PRELIMINARY 

CMOS MASK ROM 

BM-Bit (1Mx8/512K x 16) CMOS MASK ROM 

FEATURES 
• Switchable organization 

1,048,576 x S(byte mode) 
524,288x16(word mode) 

• Fast access time: 150ns(max.) 
• Supply voltage : single+3V or +3.3V 
• Current consumption 

Operating: 25 mA(max.) at Ycc=3.0V± 0.3 
30 mA(max.) at Ycc=3.3V± 0.3 

Standby : 50µ A(max.) 
• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package : 42-pin, 600mil, plastic DIP 

(JEDEC Standard) 
44-pin, 600mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

Ao 
A-1 

CE/CE 

OE/OE 

BHE 

x 
BUFFERS 

AND 
DECODER 

y 
BUFFERS 

AND 
DECODER 

CONTROL 
LOGIC 

MEMORY CELL 
MATRIX 
(524,288X 16)/ 
(1,048,576X8) 

SENSE AMP 
DATA OUT 
BUFFERS 

Oo!Oa 01/015 

Pin Name Pin Function 

Ao-A1a Address Inputs 

Oo-014 Data Outputs 

Q1sfA-1 
Output 15(Word mode)/ 
LSB Address(Byte mode) 

BHE Word/Byte Selection 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power(+3Vor +3.3V) 

Vss Ground 

N.C No Connection 

*User Selectable Polarity 

4J1!11f jli}ltP 
ELEmONICS 

Ao 

CE/CE 

OE/OE 

Oo 

o. 
o, 
o. 
o, 

010 

03 

011 

0 

GENERAL DESCRIPTION 
The KM23V81 OOB is a fully static mask programmable 
ROM fabricated using silicon-gate CMOS process tech
nology, and is a organized either as 1,048,576 x 8 bit 
(byte mode)or as 524,288 x 16 bit(word mode) depend
ing on BHE voltage level.(See mode selection table). 

This device operates with a 3V or 3.3V single power 
supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 

It is suitable for use in program memory of microproces
sor, and data memory, character generator. 

The KM23V8100B is packaged in a 42-DIP, and the 
KM23V81 OOBG in a 44-SOP, provides polarity pro
grammable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

N.C. 0 
Aa 

Ae 

A10 

An 

A,. 

~ "' 3C 

~ ~ 
CCI 

CCI -- 8 8 m 
;m I:) 

331 

II 



KM23V81 OOB(G) 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol 

Voltage on Any Pin Relative to Vss V1N 

Temperature Under Bias Tb1as 

Storage Temperature Ts1g 

PRELIMINARY 
CMOS MASK ROM 

Rating Unit 

-0.3 to+ 4.5 v 
-10to+85 'C 

-55to+ 150 'C 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. TA=o to 70t!J 

Item Symbol Min 1\fp Max Unit 

Supply Voltage Vee 2.7 3.0/3.3 3.6 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

lcc(Vcc=3.0V±0.3) CE=OE=V1L 1 f=5.0MHz - 25 mA 
Operating Current 

lcc(V cc=3.3V ± 0.3) all output open l f=5.0MHz 30 mA -

Standby Current ('TTL) lse1 CE=ViH• all output open - 1 mA 

Standby Current (CMOS) ls02 CE=Vcc. all output open - 50 µA 

Input Leakage Current lu V1N=Ot0Vcc - 10 µA 

Output Leakage Current ILO Vour=O to Vee - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH=-400µA 2.4 v 
Output Low Voltage Level VQ!. loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25'C, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance Cour Vour=OV - 12.0 pF 

Input Capacitance C1N V1N=OV - 12.0 pF 

Note; Capacitance is periodically sampled and not 100% tested. 

4l1Mf11'h' ELECTRONICS 
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KM23V81 OOB(G) 

MODE SELECTION 

CE/CE OE/OE BHE 

LJH x x 
LJH x 

H/L H 
H/L 

L 

AC CHARACTERISTICS 

Ou;IA-1 Mode 

x Standby 

x Operating 

Output Operating 

Input Operating 

PRELIMINARY 
CMOS MASK ROM 

Data Power 

High-Z Standby 

High-Z Active 

Oo-015: Dour Active 

Oo-01: Dour 
Oa-01 4: High-Z Active 

TEST CONDITIONS (TA=O't to+ 70't. Vcc=3V±0.3/Vcc=3.3V±0.3, unless otherwise noted.) 

Item Value 

Input Pulse Levels 0.4510 2.4V 

Input Rise and Fall limes 10ns 

Input and Output liming Levels 1.5V 

Output Loads 1 TTL Gate and CL =1 OOpF 

READ CYCLE (Vcc=3.0V±0.3) 

KM23V8100B{G)·20 KM23V81008(G)-25 KM23V81008(G)-30 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle Time tRC 200 250 300 ns 

Chip Enable Access lime !ACE 200 250 300 ns 

Address Access lime !AA 200 250 300 ns 

Output Enable Access lime loE 90 110 130 ns 

Output or Chip Disable to Output High-Z toF 40 50 60 ns 

Output Hold from Address Change toH 0 0 0 ns 

READ CYCLE (Vcc=3.3V±0.3) 

KM23V8100B(G)·15 KM23V8100B{G)·20 KM23V8100B(G)·25 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle lime !Re 150 200 250 ns 

Chip Enable Access Time !ACE 150 200 250 ns 

Address Access Time !AA 150 200 250 ns 

Output Enable Access Time loE 70 90 110 ns 

Output or Chip Disable to Output High-Z loF 30 40 50 ns 

Output Hold from Address Change loH 0 0 0 ns 

t1:!:'¥11' U> ELEmONICS 
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KM23V81 OOB(G) 

TIMING DIAGRAM 
READ 

ADD 
A,,"'A1a 
A-1('1) 

CE/CE 

OE/OE 

Dour 
DorvD1 
Da"'D1s('2) 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

Aooi 

>-----IRc----

PRELIMINARY 
CMOS MASK ROM 

Aoo2 

VALID DATA 

(* 1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=V1L) 
(*2) Word Mode only. (BHE=V1H) 

t1:!:'¥Jll}I> 
ELECTRONICS 
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KM23W100B(G) 

PACKAGE DIMENSIONS 

42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23V8100B) 

I ,,. .. ,,... I 

~:~:::::::::::::?a::~] 

.018 (0.46) 

TYP 

.050(1.27)~ --1 --

.100(2.54) 

TYP 

44 LEAD SMALL OUTLINE PACKAGE (KM23V8100BG) 

41'Mfi11h> 
ELECTRONICS 

PRELIMINARY 
CMOS MASK ROM 

Unit: Inches (mm) 

~ 

"' .,; a.. 
:::. ~ 

~=s-~Ll 
----r .010 (0.25) 

.200(5.08) 
MAX 

.130(3.30) 
MIN 

.015(0.38) 
MIN 

L0.031(0.80) 

L0.068(1.72) 
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KM23C16100A 

16M-Bit (2M x 8) CMOS MASK ROM 

FEATURES 
• 2,097, 152 x 8 bit or11anization 
• Fast access time: 120ns(maxl. 
• Supply voltage: slngle + 5v 
• Current consumption 

Operating: 60mA (max.) 
Standby: 50µA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package: 36·pin, 600 mil, plastic DIP 

(JEDEC standard) 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

CE/CE 

OE/OE 

x 
BUFFERS 

AND 
DECODEW 

. y 
BUFFERS 

AND 
DECODER 

CONTROL 
LOGIC 

tJ:!ti:f JI I a;; 
ELECTRONICS 

MEMORY CELL 
MATRIX 

(2,097,152x8) 

SENSE AMP 
DATA OUT 
BUFFERS 

Oo 01 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C16100A is a fully static mask program

mable ROM organized 2,097, 152 x 8 bit. It is fabricated 
using silicon-gate CMOS process technology. 

This device operates w1tn a 5V single power supply, 
and all inputs and outputs are TTL compatible. Because 
of its asynchronous operation, it requires no external 
clock assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C~6100A is packaged in a 36·DIP, provides 
polarity programmable CE and OE buffer as user option 
mode. 

PIN CONFIGURATION 

0 

A2 

A, 

Ao 

Oo 
01 
a, 

Pin Name 

Ao·A20 

Oo-01 

CE/CE* 

OE/OE* 

Vee 

Vss 

~ 

~ ..... 
en ..... 

~ 

N.C. 

A13 

A11 

A,4 

A,3 

As 

Ag 

A,, 
OE/OE 

A10 

CE/CE 

01 

05 
Os 

Q4 

03 

Pin Function 

Address Inputs 

Data Outputs 

Chip Enable 

Output Enable 

Power(+5V) 

Ground 

• User Selectable Polarity 
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KM23C16100A CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to + 7.0 v 

Temperature Under Bias Tb1as -10 to +85 ·c 

Storage Temperature Tstg -55 to + 150 ·c 

• Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70"C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 

Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
CE=OE=V1L, f=6.7MHz - 60 mA 
all output open 

Standby Current (TTL) lse1 CE= v,H, all output open - 1 mA 

Standby Current (CMOS) ls02 CE=Vee, all output open - 50 µA 

Input Leakage Current lu V1N=O to Vee - 10 µA 

Output Leakage Current ko VOUT=O to Vee - 10 µA 

Input High Voltage, All Inputs V1H - 2.2 Vcc+0.3 v 

Input Low Voltage, All Inputs V1L - -0.3 0.8 v 

Output High Voltage Level VoH loH= -400µA 2.4 - v 

Output Low Voltage Level VoL loL=2.1mA - 0.4 v 

CAPACITANCE (T.=25°c, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance Gour Vour=OV - 12 pF 

Input Capacitance C1N V1N=OV - 12 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE Mode Data Power 

UH x Standby High-Z Standby 

UH Operating High-Z Active 
H/L 

H/L Operating Dour Active 

t11't'¥11h'' ELECTRONICS 
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KM23C16100A CMOS MASK ROM 

AC CHARACTERISTICS (T. = o•c to + 70°C, Vee= 5V ± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Item Value 

Input Pulse Levels 0.6V to 2.4V 

Input Rise and Fall Times 10ns 

Input and Output Timing Levels 0.8V and 2.0V 

Output Loads 1 TTL Gate and CL= 100pF 

READ CYCLE 

KM23C16100A-12 KM23C16100A-15 KM23C16100A-20 
Parameter Symbol 

Min Max Min Max Min Max 

Read Cycle lime ~c 120 150 200 

Chip Enable Access lime tACE 120 150 200 

Address Access lime tAA 120 150 200 

Output Enable Access lime toe 60 70 90 

Output or Chip Disable to 
loF 20 30 40 Output High-Z 

Output Hold from Address Change loH 0 0 0 

TIMING DIAGRAM 
READ AOO 

-----IRc-----l 

CE/CE 

OE/OE 

Dour 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 
OE: ACTIVE LOW 

OE: ACTIVE HIGH 

4J1fof jlhltP 
ELECTRONICS 

VALID DATA 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 
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KM23C16100A 

PACKAGE DIMENSIONS 

36 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C16100A) 

0 
0 

1.800(45. 72) 

0 

.050 (1.27) I ' 
--~ 

.015 (0.38) 

MIN 

__ I I 
~ f-

t11fof jllh> 
ELECTRONICS 

.543(13.80) 

CMOS MASK ROM 

Unit: Inches (millimeters) 

.600 (15.24) 

II 
.200 (5.07) 

MAX 

.13 (3.33) 

TYP 
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KM23V16100A 
PRELIMINARY 

CMOS MASK ROM 

16M-Bit (2M x 8) CMOS MASK ROM 

FEATURES 
• 2,097,152X8 bit organization 
• Fast access time : 200ns(max.) 
• Supply voltage : slngle+3V or +3.3V 
• Current consumption 

Operating: 25 mA(max.) at Vcc"'3.0V ± 0.3 
30 mA(max.) at Vcc"'3.3V ± 0.3 

Standby : 50µ A(max~) 
• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package : 36-pin, 600mil, plastic DIP 

(JEDEC Standard) 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

CE/CE 

OE/OE 

x 
BUFFERS 

AND 
DECODER 

y 
BUFFERS 

AND 
DECODER 

CONTROL 
LOGIC 

111'{:fjli}itP 
ELECTRONICS . 

MEMORY CELL 
MATRIX 

(2,097,152 x 8) 

SENSE AMP 
DATA OUT 
BUFFERS 

ao a, 

GENERAL DESCRIPTION 
The KM23V16100A is a fully static mask programmable 
ROM organized 2,097, 152 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 

This device operates with a 3V or 3.3V single power 
supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 

It is suitable for use In program memory of microproces
sor, and data memory, character generator. 

The KM23V16100A is packaged in a 36-DIP, provides 
polarity programmable CE and OE buffer as user option 
mode. 

PIN CONFIGURATION 

A,s 

A,5 

A12 
~ A1 

As 
3: 

~ 
A4 

.... 
O> 

A3 .... 
~ A2 

A, -

Pin Name Pin Function 

Ao-~ Address Inputs 

Oo-01 Data Outputs 

OE/OE* Output Enable 

Vee Power(+3V or +3.3V) 

Vss Ground 

*User Selectable Polarity 
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KM23V16100A 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol 

Voltage on Any Pin Relative to Vss V1N 

Temperature Under Bias Tbias 

Storage Temperature Tstg 

PRELIMINARY 
CMOS MASK ROM 

Rating Unit 

-0.3 to+ 4.5 v 
-10to+85 'C 

-55 to+ 150 'C 

*Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. TA=o to 70"C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 2.7 3.0/3.3 3.6 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

lec(V ee=3.0V ± 0.3) CE=OE=V1L l f=5.0MHz - 25 mA 
Operating Current 

lee(V ee=3.3V ± 0.3) all output open l f=5.0MHz 30 mA -

Standby Current (TTL) lss1 CE=ViH• all output open - 1 mA 

Standby Current (CMOS) lss2 CE=Vcc. all output open - 50 µA 

Input Leakage Current lu V1N=Oto Vee - 10 µA 

Output Leakage Current ILO Vour=O to V cc - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH=-400µA 2.4 v 
Output Low Voltage Level Vol loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25"C, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance Cour Vour=OV - 12.0 pf 

Input Capacitance C1N V1N=OV - 12.0 pf 

· Note; Capacitance is periodically sampled and not 100% tested. 

t11fof jlhltP 
ELECTRONICS 
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KM23V161 OOA 

MODE SELECTION 

CE/CE OE/OE 

LJH x 
LJH 

H/L 
H/L 

AC CHARACTERISTICS 

Mode 

Standby 

Operating 

Operating 

PRELIMINARY 
CMOS MASK ROM 

Data Power 

High-Z Standby 

High-Z Active 

DouT Active 

TEST CONDITIONS (TA=O'C to+ 70'C, Vee=3V±0.3/Vee=3.3V±0.3, unless otherwise noted.) 

Item Value 

Input Pulse Levels 0.45 to 2.4V 

Input Rise and Fall Times 10ns 

Input and Output Timing Levels 1.5V 

Output Loads 1 TTL Gate and CL=100pF 

READ CYCLE (Vee=3.0V± o.3) 

KM23V16100A-25 KM23V16100A·30 KM23V16100A-35 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle Time !Re 250 300 350 ns 

Chip Enable Access Time IAeE 250 300 350 ns 

Address Access Time tAA 250 300 350 ns 

Output Enable Access Time loE 110 130 150 ns 

Output or Chip Disable to Output High-Z toF 50 60 70 ns 

Output Hold from Address Change toH 0 0 0 ns 

READ CYCLE (Vee=3.3V±0.3) 

KM23V16100A-20 KM23V16100A-25 KM23V16100A-30 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle Time !Re 200 250 300 ns 

Chip Enable Access Time !ACE 200 250 300 ns 

Address Access Time !AA 200 250 300 ns 
'c-

Output Enable Access Time toE 90 110 130 ns 

Output or Chip Disable to Output High-Z loF 40 50 60 ns 

Output Hold from Address Change loH 0 0 0 ns 

41"t':f Jllh> 
ELECTRONICS 
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KM23V16100A 

TIMING DIAGRAM 
READ ADD 

CE/CE 

OE/OE 

Dour 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 
OE: ACTIVE LOW 

OE: ACTIVE HIGH 

t1"tWJIUitP 
ELECTRONICS 

ADD1 

-----!Ac--~-< 

VALID DATA 

PRELIMINARY 
CMOS MASK ROM 

ADD2 

VALID DATA 
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KM23V16100A 

PACKAGE DIMENSIONS 
36 LEAD PLASTIC DUAL IN LINE PACKAGE! (KM23V16100A) 

0 0 
0 

_.05_0_(,_.27_) --I ~ 

tt:!tW1'10> 
ELECfRONICS 

.015 (0.38) 

MIN 

_ _ _ I I 
~ f-

.543(13.80) 

PRELIMINARY 
CMOS MASK ROM 

Unit: Inches (millimeters) 

.600 (15.24) 

~~ 
.010(0.~ 

.200 (5.07) 

MAX 

.13 (3.33) 

TYP 
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KM23C16101A 

16M-Bit (2Mx8) CMOS MASK ROM 

FEATURES 
• 2,097,152 x 8 bit organization 
• Fast access time: 120ns (max.) 
• Supply voltage: single + SV 
• Current consumption 

Operating: 80mA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package: 36·pin, 600 mil, plastic DIP 

(J EDEC standard) 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

OE/OE 

x 
BUFFERS 

AND 
DECODER 

y 
BUFFERS 

AND 
DECODER 

CONTROL 
LOGIC 

tl1Bfi11U' ELECTRONICS 

MEMORY CELL 
MATRIX 

(2,097,152 x 8) 

SENSE AMP 
DATA OUT 
BUFFERS 

Oo 01 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C16101A is a fully static mask program

mable ROM organized 2,097,152 x 8 bit It is fabricated 
using silicon-gate CMOS process technology, 

This device operates with a 5V single power supply, 
and all inputs and outputs are TTL compatible. Because 
of its asynchronous operation, it requires no external 
clock assuring extremely easy operation. 

It is suitable for use In program memory of micro
processor, and data memory, character generator. 

The KM23C16101A is packaged in a 36-DIP, provides 
polarity programmable OE buffer as user option mode. 

PIN CONFIGURATION 

A,,, 0 
::JE,/OE,/N.C 

A,, 

A15 

A1 ~ 

As ii!: 
N w 

A4 
~ 
"' ..... 

A3 g 
A2 l> 

A, 

Ao 

Oo 

a, 
02 

Pin Name Pin Function 

Ao-A20 Address Inputs 

Oo-01 Data Outputs 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 
--~··-··--

NC No Connection 

• User Selectable Polarity 
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KM23C16101A CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to + 7.0 v 
Temperature Under Bias Tbias -10 to +85 oc 
Storage Temperature Ts19 -55 to +150 oc 

• Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70'C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
--

Supply Voltage Vss 

DC CHARACTERISTICS 

Parameter Symbol 

Operating Current Ice 

0 

Test Conditions 

OE=V1L, f=6.7MHz 
all output open 

0 0 

Min 

;-----------·---~-· ·-----------------+-----·-

v 

Max Unit 

60 mA 
____ _,_ ____ , --

Input Leakage Current lu V1N=0 to Vee - 10 µA 
1--------------t-------+-----------l------+----+------

O u t put Leakage Current ILO Vour = 0 to Vee - 10 µA 
t--------------r-----t-------------+---·--r------+-----j 

Input High Voltage, All Inputs V1H - 2.2 Vee+ 0.3 V 
---;----+-----------!--·-- +-·-----+----" 

Input Low Voltage, All Inputs V1L - -0.3 0.8 V 

l o~~ut High Voltage Level __ V_o_H_+-lo_H_=_-_4_00_µ,_A ______ +-·2~~--+--------;--v 
Output Low Voltage Level VoL loL=2.1mA - 0.4 V i 

CAPACITANCE (Ta=25°C, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance Gour Vour=OV - 12 pF 

Input Capacitance C1N V1N =OV - 12 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

OE/OE Mode Data Power 

L/H Operating High-Z Active 

H/L Operating DouT Active 

t1:!ti¥11'h' 
ELECTRONICS 
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KM23C16101A. CMOS MASK ROM 

AC CHARACTERISTICS (T.=o·c to + 70°C, Vcc=5V± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Item Value 

Input Pulse Levels 0.6V to 2.4V 
.. -----·---------<f---------· ----·-----------< 

Input Rise and Fall Times 10ns 
-----------··-----· . f----·-----· - -~·---·------·-·---------------< 

Input and Output Timing Levels O.BV and 2.0V 

Output Loads 1 TIL Gate and CL= 100pF 

READ CYCLE 

Parameter 

Read Cycle Time 

Address Access Time 

Output Enable Access Time 

Output Disable to Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ ADD 

Symbol 

!Re 

tM 

loE 
loF 

loH 

ADD1 

KM23C16101A-12 

Min Max 

120 

120 

60 

20 

0 

-----IRc-----l 

OE: ACTIVE LOW 

OE/OE 

OE: ACTIVE HIGH 

Dour 

411fof jllh» 
ELECTRONICS 

KM23C16101A-15 KM23C16101A-20 

Min Max Min Max 

150 200 

150 200 

70 90 

30 40 

0 0 

VALID DATA 

Unit 

ns 

ns 

ns 

ns 

ns 
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KM23C16101A 

PACKAGE DIMENSIONS 
36 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C16101A) 

0 
0 

0 

_.0_50_(,_.27_) ---H-
.015 (0.38) 

MIN 

t1"t:f)ll}I> 
ELECTRONICS 

.543(13.80) 

CMOS MASK ROM 

Unit: Inches (millimeters) 

.600 (15.24) 

~~d 
.010(0.~ 

.200 (5.07) 

MAX 

.13(3.33) 

TYP 
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KM23V16101A 
PRELIMINARY 

CMOS MASK ROM 

16M-Bit (2M x 8) CMOS MASK ROM 

FEATURES 
• 2,097,152X8 bit organization 
• Fast access time : 200ns(max.) 
• Supply voltage : single+3V or +3.3V 
• Current consumption 

Operating : 25 rnA(max.) at Vcc=3.0V ± 0.3 
30 rnA(max.) at Vcc=3.3V ± 0.3 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package : 36-pin, 800mll, plastic DIP 

(JEDEC Standard) 
; 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

CE/CE 

OE/OE 

x 
BUFFERS 

AND 
DECODER 

y 
BUFFERS 

AND 
DECODER 

CONTROL 
LOGIC 

t1:!t1f 1110» 
ELEmONICS 

MEMORY CELL 
MATRIX 

(2,097' 152 x 8) 

SENSE AMP 
DATA OUT 
BUFFERS 

Oo 01 

GENERAL DESCRIPTION 
The KM23V16101A is a fully static mask programmable 
ROM organized 2,097, 152 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 

This device operates with a 3V or 3.3V single power 
supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
f!xtemal clock assuring extremely easy operation. 

It is suitable for use in program memory of microproces
sor, and data memory, character generator. 

The KM23V16101A is packaged in a 36-DIP, provides 
polarity programmable OE buffer as user option mode. 

PIN CONFIGURATION 

A20 

OE,/OE,/N.C 

A5 

A4 

A2 

A, 

Ao 

Oo 

~ 
!I: 

~ 
en ... 
0 ... 
> 

; PinName 

Ao-A20 

Oo-01 

OE/OE* 

Vee 

Vss 

Pin Function 

Address Inputs 

Data Outputs 

Output Enable 

Power(+3Vor +3.3V) 

Ground 

*User Selectable Polarity 
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KM23V16101A 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol 

Voltage on Any Pin Relative to Vss V1N 

Temperature Under Bias Tbias 

Storage Temperature Tstg 

PRELIMINARY 
CMOS MASK ROM 

Rating Unit 

-0.3 to+ 4.5 v 
-10to+85 'C 

-55 to+ 150 'C 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. TA=o to 70'tl 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 2.7 3.0/3.3 3.6 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

lcc(V cc=3.0V ± 0.3) OE=V1L l f=5.0MHz - 25 mA 
Operating Current 

lcc(V cc=3.3V ± 0.3) all output open l f=5.0MHz 30 mA -

Input Leakage Current ILi V1N=O to Vee - 10 µA 

Output Leakage Current ILO Vour=O to V cc - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH=-400µA 2.4 v 
Output Low Voltage Level ~OL loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25t:, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance CouT VouT=OV - 12.0 pF 

Input Capacitance C1N V1N=OV - 12.0 pF 

Note; Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

OE/OE Mode Data Power 

L/H Operating High-Z Active 

H/L Operating DouT Active 

411MfJIUI> 
ELECTRONICS 

350 



KM23V16101A 

AC CHARACTERISTICS 

PRELIMINARY 
CMOS MASK ROM 

TEST CONDITIONS (T A=O 'C to + 70 'C . V cc=3V ± 0.3N cc=3.3V ±0.3, unless otherwise noted.) 

Item 

Input Pulse Levels 

Input Rise and Fall Times 

Input and Output Timing Levels 

I Output Loads 

READ CYCLE (Vcc=3.0V± o.3) 

Parameter 

Read Cycle Time 

Address Access nme 

Output Enable Access Time 

Output Disable to Output High-Z 

Output Hold from Address Change 

READ CYCLE (Vcc=3.3V±0.3) 

Parameter 

Read Cycle nme 

Address Access Time 

Output Enable Access nme 

Output Disable to Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

Symbol 

!RC 

!AA 

loE 

!DF 

!oH 

Symbol 

tRC 

tAA 

toE 

tDF 

toH 

ADD1 

Value 

0.45 to 2.4V 

10ns 

1.5V 
~ 

1 TTL Gate and vL=100pF 

KM23V16101A·25 KM23V16101A·30 KM23V16101A·35 

Min Max Min Max Min Max 

250 300 350 

250 300 350 

110 130 150 

50 60 70 

0 0 0 

KM23V16101A·20 KM23V16101A·25 KM23V16101A-30 

Min Max Min Max Min Max 

200 250 300 

200 250 300 

90 110 130 

40 50 60 

0 0 0 

-----IRc-----l 

OE: ACT'VE LOW 

OE/OE 

OE: ACTIVE HIGH 

Dour VALID DATA 

tj:fof jlUitP 
ELECTRONICS 

Unit 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

351 

II 



PACKAGE DIMENSIONS 
36 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23V16101A). 

0 
0 

0 

_.05_0_(1.2_1, _ ___,
1 
~ 

.015 (0.38) 

MIN 

.543(13.80) 

WfflJWNMVMV:~-'
_J~ 

.TYP 

tl1Mf 1101" ELECTRONICS 

__ _ _ I I . . 
~~ 

PRELIMINARY 
CMOS MASK ROM 

Unit: Inches (millimeters) 

_l,_,.. 
.600 (15.24) 

.200 (5.07) 

MAX 

.13 (3.33) 

TYP 
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KM23C16000{G) CMOS MASK ROM 

16M-Bit ( 2M X 811 M X 16) CMOS MASK ROM 

FEATURES 
• Switchable organization 

2,097, 152 x 8 (byte mode) 
1,048,576 x 16 (word mode) 

• Fast access time: 150ns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating: 50mA (max.) 
Standby : 50µA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and 

output enable pin 
• Package: 42-pin, 600 mil, plastic DIP 

(JEDEC standard) 
44-pin, 600 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A19 x MEMORY CELL 
MATRIX 

BUFFERS 
(1,048,576x16) I AND 

DECODER (2,097, 152 x 8) 

y SENSE AMP 

BUFFERS DATA OUT 

AND BUFFERS 
Ao 

DECODER 
A-1 

OolOa 0,1015 

CE/CE 

OE/OE 
CONTROL 
LOGIC 

BHE 

Pin Name Pin Function 

Ao·A19 Address Inputs 

Oo-014 Data Outputs 

015/A-1 
Output 15 (Word mode)/ 
LSB Address (Byte mode) 

BHE Word/Byte Selection 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

N.C. No Connection 

* User Selectable Polarity 

tt"tWJilh> 
· ELECTRONICS 

Ao 

CE/CE 

Vss 

OE/OE 

Oo 

o. 
01 

o, 
o, 

010 

03 

011 

GENERAL DESCRIPTION 
The KM23C16000 is a fully static mask programmable 
ROM fabricated using silicon gate CMOS process 
technology, and is organization either as 2,097, 152X8 
bit (byte mode) or as 1,048,576X 16 bit (word mode) 
depending on BHE voltage level. (See mode selection 
table). 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C16000 is packaged in a 42-DIP, and the 
KM23C16000G in a 44-SOP, provides polarity program
mable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

A19 N.C. 

As AIB 

Ag 

A10 

A11 

A14 

"' A1s "' 3: 3: 
N A1a N 
c.> c.> 

~ BHE 
(') ... 

O> O> 
0 Vss 0 
0 0 
0 0 

G') 
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KM23C16000(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 
Temperature Under Bias Tbias -10 to+ 85 oc 
Storage Temperature Tstg -55 to +150 oc 

• Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. TA=o to 10°c1 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
CE=OE=V1L, f=6.7MHz - 50 mA 
all output open 

Standby Current (TTL) lse1 CE= V1H, all output open - 1 mA 

Standby Current (CMOS) ls02 CE= Vee, all output open - 50 µ.A 

Input Leakage Current lu V1N=O to Vee - 10 µ.A 

Output Leakage Current ILO VoUT=O to Vee - 10 µ.A 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH= -400µ.A 2.4 - v 
Output Low Voltage Level Vol loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25°C, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance CouT VouT=OV - 10.0 pF 

Input Capacitance C1N V1N=OV - 10.0 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE BHE 01s/A-1 Mode Data Power 

UH x x x Standby High-Z Standby 

UH x x Operating High-Z Active 

H/L H Output Operating Oo-01 s: Dou! Active 
H/L Oo-0 1: Dou! L Input Operating 

Oa-014: High-Z 
Active 

$1"t'f JIUI> 
ELECTRONICS 
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KM23C16000(G) CMOS MASK ROM 

AC CHARCTERISTICS 
(Ta=0° to + 70°C, Vcc=5V± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Item Value 

Input Pulse Levels 0.6V to 2.4V c---· -~---- ---

Input Ri~lf! and Fall Times 1 Ons 
r····----------

Input and Output timing Le~_e~---- 0.8V and 2.0V 
-----+---- ··-·-------------· 

Output Loads 1 TTL Gate and CL = 1 OOpF 

READ CYCLE 

KM23C16000(G)· 15 KM23C16000(G)-20 KM23C16000(G)-25 
Parameter 

Read Cycle Time 

Chip Enable Access 1ime 

Address Access 1ime 

Output Enable Access 1ime 

Output or Chip Disable to 
Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 
A0 rvA19 

A·W11 

CE/CE 

OE/OE 

Dour 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

Symbol 

~c 

!ACE 

!AA 

loE 

loF 

loH 

Aoo1 

Min Max Min Max Min 

150 200 250 

150 200 

150 200 

70 90 

30 40 

0 0 0 

Aoo2 

Do"-'07 
D,~D15(· 21 

VALID DATA 

(* 1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=V1L) 
(*2) Word Mode only. (BHE=V1H) 

Max 

250 

250 

110 

50 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 80ns) is required. 

tt&&JilbtP 
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KM23C16000{G) CMOS MASK ROM 

PACKAGE DIMENSIONS 

42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C16000) 

I ,.OM '"·"' I 

~:~:::::::::::::~::~] 

.018 (0.46) 

TYP 

.050 (1.27)---11-----

.100(2.54) 

TYP 

44 LEAD SMALL OUTLINE PACKAGE (KM23C16000G) 

tJ"t':f Jllh> 
ELECTRONICS 

Unit: Inches (mm) 

.600( 15.24) 

--=~Lf 
.010 (0.25) 

.200 (5.07) 
MAX 

.130(3.30) 
MIN 

.015 (0.38) 

MIN 

L0.031(0.80) 

L0.068(1.72) 
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KM23C16000A(G) CMOS MASK ROM 

16M-Bit ( 2M X 811 M X 16) CMOS MASK ROM 

FEATURES 
• Switchable organization 

2,097, 152 x 8 (byte mode) 
1,048,576 x 16 (word mode) 

• Fast access time: 120ns (max.) 
• Supply voltage: single + 5V 
• Current consumption 

Operating : 60 mA(max.) 
Standby : 50µA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and 

output enable pin 
• Package: 42-pin, 600 mil, plastic DIP 

(JEDEC standard) 
44-pin, 600 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A,, 

Ao 

A-1 

CE/CE 

OE/OE 

BHE 

Pin Name 

Ao·A19 

Oo-014 

015/A-1 

BHE 

CE/CE* 

OE/OE* 

Vee 

Vss 

N_C. 

x 
BUFFERS 

MEMORY CELL 
MATRIX 
(1,048,576 x 16) I 
(2,097, 152 x 8) 

AND 
DECODER 

y 
BUFFERS 

SENSE AMP 
DATA OUT 
BUFFERS AND 

DECODER 

Oo!Oa Or/01 s 

CONTROL 
LOGIC 

Pin Function 

Address Inputs 

Data Outputs 

Output 15 (Word mode)/ 
LSB Address (Byte mode) 

Word/Byte Selection 

Chip Enable 

Output Enable 

Power (+5V) 

Ground 

No Connection 

* User Selectable Polarity 

411MfJllH> 
ELECTRONICS 

Ao 

CE/CE 

Vss 

OE/OE 

Oo 

Os 

01 

Qg 

02 

010 

03 

011 

GENERAL DESCRIPTION 
The KM23C16000A is a fully static mask programmable 
ROM fabricated using silicon gate CMOS process 
technology, and is organization either as 2,097, 152X8 
bit (byte mode) or as 1,048,576X 16 bit (word mode) 
depending on BHE voltage level. (See mode selection 
table). 

This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C16000A is packaged in a 42-DIP, and the 
KM23C16000AG in a 44-SOP, provides polarity program
mable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

A" 
;.:; 

A1s 
;.:; 

!!: !!: 
I\) 

A,, 
I\) 

"' "' ~ BHE ~ 
"' "' 0 0 
0 0 
0 0 
l> l> 

Cl 
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KM23C16000A(G} CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating 
I 

Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 

Temperature Under Bias Tbias -10 to+ 85 oc 

Storage Temperature Tstg -55 to +150 oc 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss. TA=o to ?0°q 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 

Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
CE= OE= v,L, f = 6.7MHz - 60 mA 
all output open 

Standby Current (TTL) ls01 CE= v,H, all output open - 1 mA 

Standby Current (CMOS) ls02 CE= Vee, all output open - 50 µ,A 

Input Leakage Current lu v,N =0 to Vee - ' 10 µ,A 

Output Leakage Current ILO Vour=O to Vee - 10 µ,A 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 

Input Low Voltage, All Inputs V1L -0.3 0.8 v 

Output High Voltage Level VoH loH= -400µ,A 2.4 - v 

Output Low Voltage Level Vol loL=2.1mA - 0.4 v 

CAPACITANCE (TA=25°c, f=1.oMHzl 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance CouT VouT=OV - 12 pF 

Input Capacitance C1N V1N=OV - 12 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE BHE 01s/A·1 Mode Data Power 

L/H x x x Standby High-Z Standby 

L/H x x Operating High-Z Active 

H/L H Output Operating Oo-01s: Dout Active 
H/L Oo-0 7: Dout 

L Input Operating 
Oa-014: High-Z 

Active 

tJ:!ti&JllhtP 
ELECTRONICS 
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KM23C16000A(G) CMOS MASK ROM 

AC CHARCTERISTICS 
(Ta=0° to +70°C, Vcc=5V± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Item Value 

Input Pulse Levels 0.6V to 2.4V 
r-------------- ---~···---- ----- ---- . ----------------------

_____ :______--_--~--
Input Rise and Fall TirnP.!'\ 

Input and Output timing Levels 
i----··----·----·- ---·----

Output Loads 

READ CYCLE 

Parameter Symbol 
KM23C16000A(G)-12 KM23C16000A(G)-15 KM23C16000A(G)-20 

Min 

Read Cycle Time !Re 120 

Chip Enable Access Time !ACE 
--

Address Access Time fAA 

Output Enable Access Time loE 

Output or Chip Disable to 
foF Output High-Z 

Output Hold from Address Change foH 0 

TIMING DIAGRAM 
READ 

ADD 
AorvA19 
A-11•11 

CE/CE 

OE/OE 

Dou1 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

Aoo1 

f-----tRc-----< 

Max Min Max Min 

150 200 

120 150 

120 150 

60 70 

20 30 

0 0 

Aoo2 

D0 rvD 7 

Da~D1sl• 2) 
VALID DATA 

(* 1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=V1L) 
(*2) Word Mode only. (BHE=V1H) 

tl:!ti&Jil}I> 
ELECTRONICS 

Max 

200 

200 

90 

40 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 
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KM23C16000A(G) 

PACKAGE DIMENSIONS 

42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C16000A) 

I ,, .. "'"' I 

~:~:::::::::::::~::1] 

.018 (0.46) 

TYP 

.050 (1.27)---ll - --

.100(2.54) 
TYP 

44 LEAD SMALL OUTLINE PACKAGE (KM23C16000AG) 

i----~--1.122(28.50)------1 

tJ&ifjlUI> 
ELECTRONICS 

CMOS MASK ROM 

.D10 (0.25) 

.200 (5.07) 
MAX 

.130(3.30) 
MIN 

.015 (0.38) 

MIN 

Unit: Inches (mm) 

.600(15.24>° 

L0.031(0.80) 
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KM23C16005A(G) CMOS MASK ROM 

16M-Bit (2M x 811 M x 16) CMOS MASK ROM 

FEATURES 
• Switchable organization 

2,097,152 x 8 (byte mode) 
1,048,576x16 (word mode) 

• Fast access time 
Random access: 120ns (max.) 
Page access: sons (max.) 

• Supply voltage: single + 5V 
• Current consumption 

Operating: 100mA (max.) 
Standby: 50µA (max.) 

• Fully static operation 
• All Inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package: 42-pin, 600 mil, plastic DIP 

(JEDEC standard) 
44-pin, 600 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A19 x MEMORY CELL 

BUFFERS MATRIX 

AND (1,048,576 x 161 
DECODER 2,097,152x8) 

y SENSE AMP 
BUFFERS DATA OUT 

Ao AND BUFFERS 

A·1 
DECODER 

OolOs 0,/015 

CE/CE 

OE/OE CONTROL 
LOGIC 

BHE 

Pin Name Pin Function 

Ao·A2 Page Address Inputs 

A3·A19 Address Inputs 

Oo·O,. Data Outputs 

Q,JA-1 
Output 15 (Word mode)/ 
LSB Address (Byte mode) 

BHE Word/Byte Selection 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 

N.C. No Connection 

* User Selectable Polarity 

41i!t'¥111h' 
ELECTRONICS 

Ao 

CE/CE 

Vss 

OE/OE 

Oo 

Os 

o, 

o. 
o, 

010 

o, 
011 

GENERAL DESCRIPTION 
The KM23C16005A is a fully static mask programmable 
ROM fabricated using silicon gate CMOS process 
technology, and is organized either as 2,097,152 x 8 bit 
(byte mode) or as 1,048,576x16 bit (word mode) 
depending on BHE voltage level. (See mode selection 
table) 

This device is includes PAGE read mode function. 
page read mode allows two or four to eight words of 
data to be read fast in the same page, CE and A3·A1s 
should not be changed. 

This device operates with a 5V single power supply, 
and all inputs and outputs are TIL compatible. Because 
of its asynchronous operation, it requires no external 
clock assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 
The KM23C16005A is packaged in a 42-DIP and the 
KM23C16005AG in a 44-SOP, provides polarity 
programmable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

0 0 
As 

As 

A10 

A" 

A,, 

A,4 

"' A,s "' s:: 
Arn 

s:: 
I\) I\) 
c.> c.> 
£? BHE £? 
$ Vss a> 

0 
0 0 

~ en 
J> 
Ci) 
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KM23C16005A(G) CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to + 7.0 v 

Temperature Under Bias Tbias -10 to +85 oc 

Storage Temperature T,,9 -55 to +150 oc 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab· 
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 

Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
CE=OE=V1L, f=6.7MHz - 100 mA 
all output open 

Standby Current (TTL) ls01 CE= v,H, all output open - 1 mA 

Standby Current (CMOS) ls02 CE= Vee, all output open - 50 µ.A 

Input Leakage Current lu V1N=O to Vee - 10 µ.A 

Output Leakage Current I Lo Vour=O to Vee - 10 µ.A 

Input High Voltage, All Inputs V1H 2.2 Vee+0.3 v 

Input Low Voltage, All Inputs V1L -0.3 0.8 v 

Output High Voltage Level VoH loH= -400µ.A 2.4 - v 

Output Low Voltage Level VoL loL=2.1mA - 0.4 v 

CAPACITANCE (T.=25°c, f= 1.oMHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance Gour Vour = OV - 12.0 pF 

Input Capacitance C1N V1N=OV - 12.0 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE BHE Q1,;IA·1 Mode Data Power 

L/H x x x Standby High·Z Standby 

H/L L/H x x Operating High·Z Active 

H Output Operating Oo·01s:Dour Active 

H/L H/L Oo-01: Dour L Input Operating 
Oa·O,.: High-Z 

Active 

t?:!ti:f JllHtP 
ELECTRONICS 
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KM23C16005A(G) CMOS MASK ROM 

AC CHARACTERISTICS (T.=0°C to +70°C, Vcc=5V±10%, unless otherwise noted.) 

TEST CONDITIONS 

Item 

Input Pulse Levels 

Input Rise and Fall Times 

Input and Output Timing Levels 

Output Loads 

READ CYCLE 

Parameter 

Read Cycle Time 

Chip Enable Access Time 

Address Access Time 

Page Address Access Time 

Output Enable Access Time 

Output or Chip Disable to 
Output High-Z 

Output Hold from Address Change 

* Page Address: A0, A,, A2 

411fof jil}I> 
ELECTRONICS 

Symbol 

!Re 

!ACE 

!M 

!pA 

loE 

loF 

toH 

Value 

0.6V to 2.4V 

10ns 

0.8V and 2.0V 

1 TIL Gate and CL= 100pF 

KM23C16005A(G)-12 KM23C16005A(G)-15 KM23C16005A(G)·20 
Unit 

Min Max Min Max Min Max 

120 150 200 ns 

120 150 200 ns 

120 150 200 ns 

50 60 70 ns 

50 60 70 ns 

20 30 40 ns 

0 0 0 ns 
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KM23C16005A(G) CMOS MASK ROM 

TIMING DIAGRAM 

READ 

ADD 
Ao·A19 
A·1(.1) 

CE/CE 

OE/OE 

Dour 
Do·D7 
Da·D15(•2) 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

VALID DATA 

(*1) Byte Mode only. A·1 is Least Significant Bit Address. (BHE=V1L) 
(* 2) Word Mode only. (BHE=V1H) 

PAGE READ 

ADD 
A3·A19 

Dour 

tJ"t'if JIUI> 
ELECTRONICS 
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KM23C16005A(G) 

PACKAGE DIMENSIONS 

42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C16005A) 

I 2.004 (52.43) I 

.018 (0.46) 

TYP 

.100 (2.54) 

TYP 

44 LEAD SMALL OUTLINE PACKAGE (KM23C16005AG) 

1.122 (28.50) 

CMOS MASK ROM 

.200 (5.07) 

MAX 

.130(3.30) 

MIN 

.015 (0.38) 

MIN 

Unit: Inches (mm) 

0"-'15° 

l 

.600 (15.24) 

TYP 

L0.031 (0.80) 

L0.068 (1.72) 

\1JioJlD.,d.,D=DJJJJJJJffiJtD=DoOitJiQO]=ti 
~ 1----0.016 (0.40) ~ 1---0.050 (1.27) 0~ 0.122 (3.10) MAX 

t1:!ti¥Jll}ltP 
ELECTRONICS 
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KM23V16000A(G} 
PRELIMINARY 

CMOS MASK ROM 

16M-Bit (2M x 811 M x 16) CMOS MASK ROM 

FEATURES 
• Switchable organization 

2,097,152x8(byte mode) 
1,048,578x16(word mode) 

• Fast access time : 200ns(max.) 
• Supply voltage : single+3V or +3.3V 
• Current consumption 

Operating : 25 mA(max.) at Vcc=3.0V ± 0.3 
30 mA(max.) at Vcc=3.3V ± 0.3 

Standby: 50µA(max.) 
• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package : 42-pin, 600mil, plastic DIP 

(JEDEC Standard) 
44-pin, 600mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A,, 

Ao 

A-1 

CE/CE 

OE/OE 

SHE 

Pin Name 

Ao-A19 

Oo-014 

015'A-1 

BHE 

CE/CE* 

OE/OE* 

Vee 

Vss 

N.C 

x 
BUFFERS 

AND 
DECODER 

y 
BUFFERS 

AND 
DECODER 

CONTROL 
LOGIC 

MEMORY CELL 
MATRIX 
(1,048,576 x 16) I 
(2,097, 152 x 8) 

SENSE AMP 
DATA OUT 
BUFFERS 

Oo!Oa O,!O, s 

Pin Function 

Address Inputs 

Data Outputs 

Output 15(Word mode)/ 
LSB Address(Byte mode) 

Word/Byte Selection 

Chip Enable 

Output Enable 

Power(3V or 3.3V) 

Ground 

No Connection 

*User Selectable Polarity 

411MfJllhtP 
ELECTRONICS 

Ao 

CE/CE 

Vss 

OE/OE 

Oo 

Oa 

o, 
o, 
02 

010 

o, 
o,, 

GENERAL DESCRIPTION 
The KM23V16000A is a fully static mask programmable 
ROM fabricated using silicon gate CMOS process tech
nology and is a organized either as 2,097, 152 x 8 bit 
(byte mode) or as 1,048,576 x 16 bit(word mode) 
depending on BHE voltage level.(See mode selection 
table). 

This device operates with a 3V or 3.3V single power 
supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 

It is suitable for use in program memory of microproces
sor, and data memory, character generator. 

The KM23V16000A is packaged in a 42-DIP, and the 
KM23V16000AG in a 44-SOP, provides polarity pro
grammable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

0 

A,, 

" A,, " s: s: 
I\) A,. I\) 

"" "" ::: BHE ::: 
°' °' 0 0 
0 0 
0 0 
:I> :I> 

C> 
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KM23V16000A(G) 

MODE SELECTION 

CE/CE OE/OE BHE 

LJH x x 
LJH x 

H/L H 
H/L 

L 

AC CHARACTERISTICS 

01s/A-1 Mode 

x Standby 

x Operating 

Output Operating 

Input Operating 

PRELIMINARY 
CMOS MASK ROM 

Data Power 

High-Z Standby 

High-Z Active 

Oo-015: DouT Active 

Oo-01: DouT 
Oa-014 : High-Z 

Active 

TEST CONDITIONS (T A=O 't to + 70 't , V cc=3V ± 0.3/V cc=3.3V ± 0.3, unless otherwise noted.) 

Item Value 

Input Pulse Levels 0.45 to 2.4V 

Input Rise and Fall Times 10ns 

Input and Output Timing Levels 1.5V 

Output Loads 1 TTL Gate and CL= 100pF 

READ CYCLE 0/cc=3.0V±0.3) 

KM23V16000A(G)·25 KM23V16000A(G)-30 KM23V16000A(G)·35 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle Time tRC 250 300 350 ns 

Chip Enable Access Time tACE 250 300 350 ns 

Address Access Time tAA 250 300 350 ns 

Output Enable Access Time loE 110 130 150 ns 

Output or Chip Disable to Output High-Z toF 50 60 70 ns 

Output Hold from Address Change loH 0 0 0 ns 

READ CYCLE 0Jcc=3.3V±0.3) 

KM23V16000A(G)·20 KM23V16000A(G)·25 KM23V16000A(G)-30 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle Time tRC 200 250 300 ns 

Chip Enable Access Time tACE 200 250 300 ns 

Address Access Time tAA 200 250 300 ns 

Output Enable Access Time toE 90 110 130 ns 

Output or Chip Disable to Output High-Z toF 40 50 60 ns 

Output Hold from Address Change toH 0 0 0 ns 

tt:!:WJIUI> 
ELECTRONICS 
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KM23V16000A(G) 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol 

Voltage on Any Pin Relative to Vss V1N 

Temperature Under Bias Tbias 

Storage Temperature Ts1g 

PRELIMINARY 
CMOS MASK ROM 

Rating Unit 

-0.3to + 4.5 v 
-10to+85 oc 

-55 to+ 150 oc 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to v88,\TA"'o to 70t:l 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 2.7 3.0/3.3 3.6 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

lcc(Vee"'3.0V±0.3) CE=OE=V1L l f=5.0MHz - 25 mA 
Operating Current 

lcc(Vee=3.3V±0.3) all output open l f=5.0MHz 30 mA -

Standby Current (TIL) lse1 CE=ViH• all output open - 1 mA 

Standby Current (CMOS) lse2 CE=Vcc, all output open - 50 µA 

Input Leakage Current lu V1N=Ot0Vee - 10 µA 

Output Leakage Current I Lo Vour=O to Vee - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vec+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH=-400µA 2.4 v 
Output Low Voltage Level \{.QI. loL=2.1mA - 0.4 v 

CAPACITANCE (TA"'25t:,f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance CoUT Vour"'OV - 12.0 pF 

Input Capacitance C1N ViN"'ov - 12.0 pF 

Note; Capacitance is periodically sampled and not 100% tested. 

tt"tWi1h1' ELECfRONICS 
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KM23V16000A(G) 
PRELIMINARY 

CMOS MASK ROM 

TIMING DIAGRAM 
READ 

ADD 
Aot\JA19 
A-1(.1) _t_Aoo1 -~-Aoo2 ~X,____ 

( rt-----IRc-----

CE: ACTIVE LOW ~t,c, ------1 -f---t---loF 

CE/CE 

OE/OE 

DouT 
Do"'D1 
o.~0151·2) 

CE: ACTIVE HIGH 

0£: ACTIVE LOW 

OE: ACTIVE HIGH 

VALID DATA 

(* 1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=V1L) 
(*2) Word Mode only. (BHE=V1H) 

tl1fof jlUIP 
ELEmONICS 
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KM23V16000A(G) 

PACKAGE DIMENSIONS 

42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23V16000A) 

.018 (0.46) 

TYP 

2.064 (52.43) 

.050 (1.27)~ t-1 ---

.100(2.54) 

TYP 

44 LEAD SMALL OUTLINE PACKAGE (KM23V16000AG) 

PRELIMINARY 
CMOS MASK ROM 

.200 (5.07) 
MAX 

.130(3.30) 
MIN 

.015 (0.38) 

MIN 

Unit: Inches (mm) 

L0.031(0.80) 

L0.068(1.72) 

~mornD.P.o.oi+ j 
~ ~ 0.016((0.40) ~ 1---0.050 (1.27) 0-~~~-00) 0.122 (3.10) MAX 

t1"t'¥11'h' 
ELECTRONICS 

370 



KM23C32000 CMOS MASK ROM 

32M-Bit (2M x 16) CMOS MASK ROM 

FEATURES 
• 2,097,152x16 bit organization 
• Fast access lime: 150ns (max.) 
• Supply voltage: single + SV 
• Current consumption 

Operating: 60mA (max.) 
Standby: SOµA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package: 42-pin, 600 mil, plastic DIP 

(JEDEC standard) 

FUNCTIONAL BLOCK DIAGRAM 

A,o 

Ao 

CE/CE 

OE/OE 

x 
BUFFERS 

AND 
DECODER 

y 
BUFFERS 

AND 
DECODER 

CONTROL 
LOGIC 

Pin Name 

Ao·A20 

Oo·015 

CE/CE' 

OE/OE' 

Vee 

Vss 

MEMORY CELL 
MATRIX 
(2,097,152x16) 

SENSE AMP 
DATA OUT 
BUFFERS 

Oo 

Pin Function 

Address Inputs 

Data Outputs I 

Chip Enable --1 
Output Enable ~1 
Power ( + 5_V_) _____ 1 
Ground _ 

• User Selectable Polarity 

411fof jllhtP 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM23C32000 is a fully static mask programmable 

ROM organized 2,097,152x16 bit. It is fabricated using 
silicon gate CMOS process technolgy. 

This device operates with a 5V single power supply, 
and all inputs and outputs are TTL compatible. Because 
of its asynchronous operation, it requires no external 
clock assuring extremely easy operation. 

It 1s suitable for use in program memory of micro· 
processor, and data memory, character generator. 

The KM23C32000 is packaged in a 42-DIP, provides 
polarity programmable CE and OE buffer as user option 
mode. 

PIN CONFIGURATION 

Ao 

CE/CE 

Vss 

OE/OE 

Oo 

Os 

01 

a, 
02 

010 

a, 
011 

A19 

As 

A, 

A10 

An 
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KM23C32000 CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 
Temperature Under Bias Tbias -10 to+ 85 oc 

Storage Temperature Tstg -55 to +150 oc 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to ?O°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
CE=OE=V1L, f=6.7MHz - 60 mA 
all output open 

Standby Current (TIL) lse1 CE= V1H, all output open - 1 mA 

Standby Current (CMOS) lse2 CE= Vee, all output open - 50 µ.A 

Input Leakage Current lu V1N=O to Vee - 10 µ.A 

Output Leakage Current kc Vour=O to Vee - 10 µ.A 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH::: -400µ.A 2.4 - v 
Output Low Voltage Level Vol loL:::2.1mA - 0.4 v 

CAPACITANCE (T.=25°c, t= 1.oMHzl 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance Cour Vour::: OV - 12.0 pF 

Input Capacitance C1N V1N=OV - 12.0 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 
- -

CE/CE OE/OE Mode Data Power 

UH x Standby High-Z Standby 

UH Operating High-Z Active 
H/L 

H/L Operating Dour Active 

t1M¥1''a> 
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KM23C32000 

AC CHARCTERISTICS 
(Ta=0° to +70°C, Vcc=5V± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Item 

f-· Input Pulse Levels 
-----

Input Rise and Fall Times 
f------------------

Input and Output timing Levels 
f------------·------------------- -

Output Loads 

READ CYCLE 

Parameter 

Read Cycle Time 

Chip Enable Access Time 

Address Access Time 

Output Enable Access Time 

Output or Chip Disable to 
Output High-Z 

Output Hold from Address Change 

TIMING DIAGRAM 
READ 

ADD 

Symbol 

li<c 

!ACE 

tAA 

loE 

loF 

loH 

Aoo1 

------ - -

KM23C32000{G)-15 

Min Max 

150 

150 

150 

70 

30 

0 

>-----tRc-----< 

CE: ACTIVE LOW 

CE/CE 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE/OE 

OE: ACTIVE HIGH 

Dour 

CMOS MASK ROM 

Value 

0.6V to 2.4V 
--·--

1 Ons 

---1 --------
0.8V and 2.0V 

1 TTL Gate and CL= 1 OOpF 

KM23C32000{G)-20 KM23C32000{G)·25 
Unit 

Min Max Min Max 

200 250 ns 

200 250 ns 

200 250 ns 

90 110 ns 

40 50 ns 

0 0 ns 

Aoo2 

VALID DATA 

* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 80ns)is required. 

tl1faf Jll!ltP 
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KM23C32000 CMOS MASK ROM 

PACKAGE DIMENSIONS 

42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C32000) 
Unit: Inches (mm) 

I -- I ~ 

.o18 (0.46) 

TYP 

t1:!:'¥Jilh> 
ELECTRONICS 

.100 (2.54) 

TYP 

I I .200 cs.01> 
'.__L MAX 

r~-----+-

.130(3.30) 

MIN 

.o15 (0.38) 

MIN 
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KM23C32000G CMOS MASK ROM 

32M-Bit (4M x 8/2M x 16) CMOS MASK ROM 

FEATURES 
• Switchable organization 

4,194,304 x 8 (byte mode) 
2,097,152x16 (word mode) 

• Fast access time: 150ns (max.) 
• Supply voltage: single + SV 
• Current consumption 

Operating: 60mA (max.) 
Standby: 50 µA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package: 44-pin, 600 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 

A20 x MEMORY CELL 

BUFFERS 
MATRIX 

AND (2,097, 152x16) 

DECODER 1(4, 194,304 x 8) 

y SENSE AMP 

BUFFERS DATA OUT 

AND BUFFERS 
Ao 

DECODER 
A-1 

OolOs O?I01s 

CE/CE 

OE/OE 
CONTROL 
LOGIC 

BHE 

Pin Name Pin Function 

Ao-A20 Address Inputs 

Oo-014 Data Outputs 

Q15/A-1 
Output 15 (Word mode)/ 
LSB Address (Byte mode) 

BHE Word/Byte Selection 

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 

Vss Ground 
r--

N.C. No Connection 

* User Selectable Polarity 

tt"tWJiUt> 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM23C32000G is a fully static mask program

mable ROM fabricated using silicon gate CMOS process 
technology, and is organization either as 4, 194,304 x 8 
bit (byte mode) or as 2,097,152x16 bit (word mode) 
depending on BHE voltage level. (See mode selection 
table). 

This device operates with a 5V single power supply, 
and all inputs and outputs are TTL compatible. Because 
of its asynchronous operation, it requires no external 
clock assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C32000G in a 44-SOP, provides polarity 
programmable CE and OE buffer as user option mode. 

PIN CONFIGURATION 
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KM23C32000G CMOS MASK ROM 

ABSOLUTE MAXIMUM RA TINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 

Temperature Under Bias Tbias -10 to+ 85 oc 
Storage Temperature Tstg -55to+150 oc 

* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70'C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
·-----1 ·----

Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current ice 
CE=OE=V1L, f=6.7MHz - 60 mA 
all output open 

Standby Current (TTL) lss1 ct= v,H, all output open - 1 mA 

Standby Current (CMOS) lss2 CE= Vee, all output open - 50 µA 

input Leakage Current lu V1N=O to Vee - 10 µA 

Output Leakage Current ILO Vour=O to Vee - 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 

Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH = - 400µ.A 2.4 - v 

Output Low Voltage Level VoL loL=2.1mA - 0.4 v 

CAPACITANCE (Ta=25'C, f= 1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

! 

Output Capacitance Cour · Vour = OV - 12.0 pF 
-----------1·-------t------------+-----+-------f----~ 

Input Capacitance C1N V1N=OV - 12.0 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE BHE 01s/A-1 Mode Data Power 

UH x x x Standby High-Z Standby 

UH x x Operating High-Z Active 

H/L H Output Operating Oo-01s: Dout Active 
H/L Oo·O 7: Dout 

L Input Operating 
Os-014: High-Z 

Active 

41"t'¥ilh iiP 
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KM23C32000G CMOS MASK ROM 

AC CHARCTERISTICS 
(Ta=0° to +70°C, Vcc=5V± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Item Value 

Input Pulse Levels 0.6V to 2.4V 

Input Rise and Fall Times 10ns 

Input and Output timing Levels 0.8V and 2.0V 

Output Loads 1 TTL Gate and CL= 1 OOpF 

READ CYCLE 

KM23C32000G·15 KM23C32000G·20 KM23C32000G·25 
Parameter Symbol r-----,--·-· - · ---·- ··-,-- - Unit 

Min Max Min Max Min Max 

Read Cycle Time t"c 150 200 250 ns 
-----·-~----- ---------+------+----t-----------+---- ------- ---·· --~ ·-···-·· 

Chip Enable Access Time tAcE 150 200 250 ns 
-------- .. ·----------t---~f-----i-··---· ---···-- ·---·-·-+--- ·-·-+·---·-

Address Access Time tAA 150 200 250 ns 
-----------+-----+----+-··----+----·· -----+------+--- -··-·· ..... . 

Output Enable Access Time toE 70 90 110 ns 

Output or Chip Disable to 
Output High·Z 30 40 50 ns 

-·---------+----+---+---+--·· --·+--- ·---+-·--+---- --···--
Output Hold from Address Change toH O O ' O ns 

TIMING DIAGRAM 
READ 

ADD 
Ao-A20 
A·1('1) 

CE/CE 

OE/OE 

Dour 
Darv07 
Da"'D1s('2) 

Aoo2 

f-----IRc-----1 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

VALID DATA 

(* 1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=V1L) 
(*2) Word Mode only. (BHE=V1H) 

• After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address 
input (Min. BOns) is required. 

tJifof jii}itP 
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KM23C32000G CMOS MASK ROM 

44 LEAD SMALL OUTLINE PACKAGE (KM23C32000G) Unit: Inches (mm) 

------1.122(28.50)--------. 

L0.031 (0.80) 

L0.068(1.72) 

~JJJJJJJtoiiticiiiDJiQQQQQQQOJZ~ 
~ ~ 0016 (0.40) ~ ~-0.050 (1.27) 0*1--- 0.122 (3.10) MAX 

t1&¥1'h1' ELECTRONICS 
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KM23C32005 

32M-Bit (2M x 16) CMOS MASK ROM 

FEATURES 
• 2,097, 152 x 16 bit organization 
• Fast access time 

Random access: 150ns (max.) 
Page access: 70ns (max.) 

• Supply voltage: single + SV 
• Current consumption 

Operating: 100mA (max.) 
Standby: SOµA (max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three state outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package: 42•pin, 600 mil, plastic DIP 

(JEDEC standard) 

FUNCTIONAL BLOCK DIAGRAM 

A2o x MEMORY CELL 

BUFFERS MATRIX 

AND (2,097, 152 x 16) 
DECODER 

y SENSE AMP 

BUFFERS DATA OUT 

Ao AND BUFFERS 
DECODER 

Oo 015 

CE/CE 

OE/OE CONTROL 
LOGIC 

Pin Name Pin Function 

Ao·A2 Page Address Inputs 

A3·A20 Address Inputs 
r-

Oo·01s Data Outputs 
f---

CE/CE* Chip Enable 

OE/OE* Output Enable 

Vee Power (+5V) 
+-

Vss Ground 

* User Selectable Polarity 

t1i!:Wilh1' ELECTRONICS 

CMOS MASK ROM 

GENERAL DESCRIPTION 
The KM23C32005 is a fully static mask programmable 

ROM organized 2,097,152x16 bit. It is fabricated using 
silicon gate CMOS process technology. 

This device is includes PAGE read mode function, 
page read mode allows two or four to eight words of 
data to be read fast in the same page, CE and A,-A,o 
should not be changed. 

This device operates with a 5V single power supply, 
and all inputs and outputs are TTL compatible. Because 
of its asynchronous operation, it requires no external 
clock assuring extremely easy operation. 

It is suitable for use in program memory of micro· 
processor, and data memory, character generator. 

The KM23C32005 is packaged in a 42-DIP, provides 
polarity programmable CE and OE buffer as user option 
mode. 

PIN CONFIGURATION 

:.. s: 
Ao "' w 

() 
CE/CE w 

"' Vss 
0 
0 

"' OE/OE 

Oo 

Os 

a, 
a, 
02 

010 

03 

a,, 
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KM23C32005 CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to + 7.0 v 
Temperature Under Bias Tblas -10 to +85 ·c 
Storage Temperature Tstg -55to +150 ·c 

* f'>ermanerlf device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions tor extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to ?O°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
CE=OE=ViL, f=6.7MHz - 100 mA 
all output open 

Standby Current (TTL) lss1 CE= V1H, all output open - 1 mA 

Standby Current (CMOS) lse2 CE== Vee, all output open - 50 µA 

Input Leakage Current lu V1N == 0 to Vee - 10 µA 

Output Leakage Current I Lo Vour=O to Vee ~ 10 µA 

Input High Voltage, All Inputs V1H 2.2 Vee+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH lc>H'= -400µA 2.4 - v 
Output Low Voltage Level Vol loL=2.1mA - 0.4 v 

CAPACITANCE (Ta== 25°C, f = 1.0MHz) 

Item SymbOI Test Conditions Min Max Unit 

Output Capacitance Gour Your= OV - 12.0 pF 

Input Capacitance G1N V1N=OV - 12.0 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE Mode Data Power 

UH x Standby Hlgh•Z Standby 

UH Operating High-Z Active 
H/L 

H/L Operating Dour Active 

t1&¥11U1' ELECTRONICS 
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KM23C32005 CMOS MASK ROM 

AC CHARACTERISTICS (T.=0°C to +?O°C, Vcc=5V±10%, unless otherwise noted.) 

TEST CONDITIONS 

Item Value 

Input Pulse Levels 0.6V to 2.4V 
f----------------··------+-·---·----------------------------< 

Input Rise and Fall Times 10ns 
f-------------------+--------··-------·--------·--

lnput and Output Timing Levels 0.8V and 2.0V 
f-------------------~--------- --- --------

Output Loads 1 TIL Gate and CL= 1 OOpF 

READ CYCLE 

KM23C3.2005 -15 KM23C32005 -20 KM23C32005 -25 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle lime ~c 150 200 250 ns 

Chip Enable Access lime tACE 1.50 200 250 ns 

Address Access lime !AA 150 200 250 ns 

P11ge Address Access lime tpA 70 90. 110 ns 

Output Enable Access lime loE 70 90 110 ns 

Output or Chip Disable to 
tDF 30 40 50 ns 

Output High-Z 

Output Hold from Address Change loH 0 0 0 ns 

* Page Address: Ao, A,, A2 

t?"t'&JIUI> 
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KM23C32005 CMOS MASK ROM 

TIMING DIAGRAM 

READ 

ADD 

CE: ACTIVE LOW 

CEICE 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE/OE 

OE: ACTIVE HIGH 

Dour 

PAGE READ 

ADD 
Ao, A,, A, 

Dour 

ADD1 ADD2 

,__ ___ IRc-----< 

VALID DATA 

* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 80ns) is required. 

t11fof1iUI> 
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KM23C32005 CMOS MASK ROM 

PACKAGE DIMENSIONS 

42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C32005) 

I 2 064 (52 43) I 

~:?u:::::::::::::~::~1''"" 

.Q18 (0.46) 

TYP 

t1:!ti¥Jlhl> 
ELECTRONICS 

.050 (1.27) I .010 (0.25) 

.100 (2.54) 

TYP 

.200 (5.07) 

MAX 

.130(3.30) 

MIN 

.015 (0.38) 

MIN 

Unit: Inches (mm) 

.600 (15.24) 

TYP 
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KM23C32005G CMOS MASK ROM 

32M-Bit (4M x 8/2M x 16) CMOS MASK ROM 

FEATURES 
• Switchable organization 

4, 194,304 x 8 (byte mode) 
2,097,152x16 (word mode) 

• Fast access time 
Random access: 150ns (max.) 
Page access: 70ns (max.) 

• Supply voltage: single + SV 
• Current consumption 

Operating: 100mA (max.) 
Standby: 50µA(max.) 

• Fully static operation 
• All inputs and outputs TTL compatible 
• Three slate outputs 
• Polarity programmable chip enable and output 

enable pin 
• Package: 44·pin, 600 mil, plastic SOP 

FUNCTIONAL BLOCK DIAGRAM 
A20- x t----- MEMORY CELL 

BUFFERS MATRIX 

AND (2,097, 152x16)/ 

DECODER 

u-
(4,194,304x8) 

y SENSE AMP 
BUFFERS DATA OUT 

Ao -
AND ,.- BUFFERS 

A·1 
DECODER r-

l· . ·l 
Oo/Os 0,!015 

CE/CE - (--

OE/OE - CONTROL 
LOGIC 

SHE-

Pin Name Pin Function 

Aa·A2 Page Address Inputs 
-~---

A3-A20 Address In puts 
------

Oa·O" Data Outputs 
1-------

Q15'A·1 
Output 15 (Word mode)/ 
LSB Address (Byte mode) 

---I-
SHE Word/Byte Selection 

CE/CE* 
r-------·· 

Chip Enable 

OE/OE* Output Enable 

Vee Power ( +5V) 

Vss Ground 

N.C. No Connection 

* User Selectable Polarity 

t1:!ti¥111 htP 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM23C32005G is a fully static mask program· 

mable ROM fabricated using silicon gate CMOS process 
technology, and is organized either as 4, 194,304 x 8 bit 
(byte mode) or as 2,097,152 x 16 bit (word mode) 
depending on BHE voltage level. (See mode selection 
table). 

This device is includes PAGE read mode function, 
page read mode allows two or four to eight words of 
data to be read fast in the same page, CE and A,-A20 
should not be changed. 

This device operates with a 5V single power supply, 
and all inputs and outputs are TTL compatible. Because 
of its asynchronous operation, it requires no external 
clock assuring extremely easy operation. 

It is suitable for use in program memory of micro
processor, and data memory, character generator. 

The KM23C3.2005G in a 44-SOP, provides polarity 
programmable CE and OE buffer as user option mode. 

PIN CONFIGURATION 

0 

I 
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KM23C32005G CMOS MASK ROM 

ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N -0.3 to +7.0 v 
Temperature Under Bias Tbias -10 to +85 ·c 
Storage Temperature T,,9 -55 to +150 ·c 

• Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=O to 70°C) 

Item Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
Supply Voltage Vss 0 0 0 v 

DC CHARACTERISTICS 

Parameter Symbol Test Conditions Min Max Unit 

Operating Current Ice 
CE= OE= V1L, f = 6.7MHz - 100 mA 
all output open 

Standby Current (TTL) lsa1 CE = V1H, all output open - 1 mA 

Standby Current (CMOS) ls02 CE= Vee, all output open - 50 µ.A 

Input Leakage Current lu V1N=O to Vee - 10 µ.A 

Output Leakage Current I Lo Vour=O to Vee - 10 µ.A 

Input High Voltage, All Inputs V1H 2.2 Vcc+0.3 v 
Input Low Voltage, All Inputs V1L -0.3 0.8 v 
Output High Voltage Level VoH loH= -400µ.A 2.4 - v 
Output Low Voltage Level Vol loL=2.1mA - 0.4 v 

CAPACITANCE (T.=25°c, f=1.0MHz) 

Item Symbol Test Conditions Min Max Unit 

Output Capacitance Cour Vour=OV - 12.0 pF 

Input Capacitance C1N V1N=OV - 12.0 pF 

Note: Capacitance is periodically sampled and not 100% tested. 

MODE SELECTION 

CE/CE OE/OE BHE Q1s/A-1 Mode Data Power 

UH x x x Standby High-Z Standby 

H/L UH x x Operating High-Z Active 

H Output Operating Oo-01s:Dour Active 

H/L H/L Oo-01: Dour 
L Input Operating 

Oa-01•: High-Z 
Active 

t1&'¥Jlih> 
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KM23C32005G CMOS MASK ROM 

AC CHARACTERISTICS (T.=0°C to + 70°C, Vcc=5V ± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Item Value 

Input Pulse Levels 0.6V to 2.4V 

Input Rise and Fall Times 10ns 

Input and Output Timing Levels 0.8V and 2.0V 

Output Loads 1 TTL Gate and CL= 100pF 

READ CYCLE 

KM23C32005{G)-15 KM23C32005(G)-20 KM23C32005(G)-25 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Read Cycle lime !Re 150 200 250 ns 

Chip Enable Access lime !ACE 150 200 250 ns 

Address Access lime tAA 150 200 250 ns 

Page Address Access lime lpA 70 90 110 ns 

Output Enable Access lime loE 70 90 110 ns 

Output or Chip Disable to 
toF 30 40 50 ns 

Output High-Z 

Output Hold from Address Change loH 0 0 0 ns 

• Page Address: Ao, A,, A2 

tt:!:'¥1'1h> 
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KM23C32005G CMOS MASK ROM 

TIMING DIAGRAM 

READ 

ADD 
Ao-A20 
A-1(.1) 

OE/OE 

Dour 
Do-D7 
Da-D1s1·2) 

PAGE READ 

ADD 
Ao. A,, A2 

Dour 

ADD1 

--- tRc----------< 

CE. ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

VALID DATA 

(*1) Byte Mode only_ A-1 is Least Significant Bit Address. (BHE=V1L) 
(* 2) Word Mode only_ (BHE=V1H) 

* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address 
input (Min. 80ns) is required. 

41"t'if JllH> 
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KM23C32005G CMOS MASK ROM 

PACKAGE DIMENSIONS 

44 LEAD SMALL OUTLINE PACKAGE (KM23C32005G) Unit: Inches (mm) 

1.122 (28.50) 

L0.031 (0.80) 

L0.068(1.72) 

mioJlDJJ]JJJJiiiDJiQriiiQQD_l-.---+--
__ j 1---0.050 (1.27) ---l ~0.016 (0.40) 

0.000(0.00) ~_o_.12-:-:-2=(3._10) 
MAX MIN 

t11fof jlUI> 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-U.S.A. 

Nonhwest 
3655 North First Street 
San Jose, CA 95134 
Tel: (408) 954-7000 
Fax: (408) 954-7883 

Southwest 
16253 Laguna Canyon Road 
Suite 100 

Nonh Central 
300 Park Boulevard 
Sulte210 
Itasca, IL 60143-2636 
Tel: (708) 775-1050 
Fax: (708) 775-1058 

south Central 
15851 Dallas Parkway 
Suite 840 

NonhEast 
20 MallRoad 
Suite 410 
Burlington, MA 01803 
Tel: (617) 273-4888 
Fax: (617) 273-9363 

Southeast 
802 Greenvalley Road 
Sulte204 

Irvine, CA 92718 
Tel: (714) 753-7530 
Fax: (714) 753-7544 

Dallas, TX 75248-3307 
Tel: (214) 770-7970 
Fax: (214) 770-7971 

Greensboro, NC 27408 
Tel: (919) 370-1600 
Fax: (919) 370-1633 

SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ALABAMA 
SOUTH ATLANTIC COMPONENT SALES 
1100 Jordon Lane TEL: (205) 533-4229 
Suite D FAX: (205) 533-5008 
Huntsville, AL 35816 
SOUTHERN COMPONENT SALES 
307 Clinton Avenue E, #413 TEL: (205) 533-6500 
Huntsville, AL 35801 FAX: (205) 533-6578 

ARIZONA 
O'DONNELL ASSOCIATES TEL: (602) 944-9542 
2432 W. Peoria Ave. #1026 FAX: (602) 861-2615 
Phoenix, AZ 85029 

CALIFORNIA 
BESTRONICS TEL: (619) 693-1111 
9683 Tierra Grande Street, #102 FAX: (619) 693-1963 
San Diego, CA 92126 
I-SQUARED TEL: (408) 988-3400 

3350 Scott Blvd. FAX: (408) 988-2079 
Building 10 
Santa Clara, CA 95054 
WESTAR REP COMPANY TEL: (714) 453-7900 
15265 Alton Parkway, #400 FAX: (714) 453-7930 
Irvine, CA 92718 
WESTAR REP COMPANY TEL: (818) 880-0594 
26500 Agoura Rd., #204 FAX: (818) 880-5013 
Calabasas, CA 91302 

CANADA 
INTELATECH, INC. TEL: (403) 230-3190 
218 Third Avenue NE FAX: (403) 230-3183 
Calgary, Alberta, CanadaT2E OH2 
INTELATECH, INC. TEL: (416) 629-0082 
1115 CresUawn Drive, #1 FAX: (416) 629-1795 
Mississauga, Ontario L4W1A71 
INTELATECH, INC. TEL: (514) 630-6041 
29 Charlevoix FAX: (514) 630-5612 
Kirkland, Quebec, Canada H9J 2S4 
INTELATECH, INC. TEL:(613) 762-8014 
275 Michael Copeland Drive FAX:(416) 629-1795 
Canata, Ontario, Canada K2M 2G2 

COLORADO 
FRONT RANGE MARKETING TEL: (303) 443-4780 
3100 Arapahoe Road, #404 FAX: (303) 447-0371 
Boulder, CO 80303 

tl1Mfi110> 
ELECTRONICS 

FLORIDA 
BIB TECH SALES 
3900 N. W. 79th Avenue, #636 
Miami, FL 33166 
DYNE-A-MARK CORP. 
101 Sunnytown Road, #110 
Casselberry, FL 32707 
DYNE-A-MARK CORP. 
742 Penguin Avenue NE 
Palm Bay, FL 32905 
DYNE-A-MARK CORP. 
1001NW62nd Street, #300N 
Fort Lauderdale, FL 33309 
DYNE-A-MARK CORP. 
7884 Tent Avenue S 
St. Petersburg, FL 33707 

GEORGIA 

TEL: (305) 477-0341 
FAX: (305) 477-0343 

TEL: (407) 835-2822 
FAX: (407) 834-4524 

TEL: (407) 724-7470 
FAX: (407) 984-2718 

TEL: (305) 771-6508 
FAX: (305) 772-0114 

TEL: (813) 345-9411 
FAX: (813) 345-3731 

SOUTH ATLANTIC COMPONENT SALES 
3300 Holcomb Bridge Road, #210 TEL: (404) 447-6154 
Noraoss, GA 30092 FAX: (404) 447-6714 

ILLINO/S 
DAVIX INTERNATIONAL LTD. 
1655 N. Arlington Heights Rd. TEL: (708) 259-5300 
Suite 302 East FAX: (708) 259-5428 
Arlington Heights, IL 60004 

IND/ANA 
GEN II MARKETING, INC. TEL: (317) 848-3083 
3003 E. 96th Street, #102 FAX: (317) 848-1264 
Indianapolis, IN 46240 

GEN II MARKETING, INC TEL: (219) 436-4485 
1415 Magnavox Way, #130 FAX: (219) 436-1977 
Ft. Wayne, IN 46804 

/OWA 
ASSOCIATED ELECTRONIC MARKETING, INC. 
4001 Shady Oak TEL: (319) 377-1129 
Marion, IA 52302 FAX: (319) 377-1539 

KANSAS 
ASSOCIATED ELECTRONIC MARKETING, INC. 
8843 Long St. TEL: (913) 888-0022 
Lenexa, KS 66215 FAX: (913) 8811-4848 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES (Continued) 

KENTUCKY 
GEN II MARKETING, INC. 
4012 Dupont Circle, #414 
Louisvine. KY 40207 

MASSACHUSETTS 

TEL: (502) 894-9903 
FAX: (502) 893-2435 

NEW TECH SOLUTIONS, INC. TEL: (617) 229-8888 
111 SoU1h Bedford Street, #102 FAX: (617) 229-1614 
Burlington. MA 01803 

MICHIGAN 
MICROTECH SALES TEL: (313) 459-0200 
9357 General Drive, #116 FAX: (313) 459-0232 
Plymouth, Ml 48170 

MINNESOTA 
GP SALES, INC. TEL: (612)831-2362 
7600 Parklawn, #315 FAX: (612) 831-2619 
Edina, MN 55435 

MISSOURI 
ASSOCIATED ELECTRONIC MARKETING, INC. 
11520 St Charles Rock Rd., #131 TEL: (314) 298-9900 
Bridgeton, MO 63044 FAX: (314) 298-8660 

NEW MEXICO 
O'DONNELL ASSOCIATES 
3200 Cartisle Blvd. NE, #119 
Albuquerque. NM 87110 

NEW YORK 
NEPTUNE ELEC. 
255 Executive Dr., #211 
Plainview, NY 11803 
T-SQUARED 
6170 Wynmoor Driw 
Cicero, NY 13039 
T-SQUARED 
7353 Victor-Pittsford Road 
Victor, NY 14564 
T-SQUARED 
1790 Pennsylvania Avenue 
Apalachin, NY 13732 

NORTH CAROLINA 

TEL: (505) 889-4522 
FAX: (505) 889-4598 

TEL: (516) 349-1600 
FAX: (516) 349-1343 

TEL: (315) 669-1559 
FAX: (315) 669-1705 

TEL: (716) 924-9101 
FAX: (716) 924-4946 

TEL: (607) 625-3983 
FAX: (607) 625-5294 

SOUTH ATLANTIC COMPONENT SALES 
1401 Seneca Drive TEL: (704) 525-0510 
Chartotte, NC 28209 FAX: (704) 525-0510 
SOUTH ATLANTIC COMPONENT SALES 
4904 Waters Edge Driw TEL: (919) 859-9970 
Suite 268 FAX: (919) 859-9974 
Raleigh, NC 27606 

OHIO 
J.N. BAILEY & ASSOCIATES TEL: (513) 687-1325 
129 W. Main Street FAX: (513) 687-2930 
New Lebanon.OH 45345 
J.N. BAILEY & ASSOC.IATES TEL: (614) 262-7274 
2978 Findley Avenue FAX: (614) 262-0384 
Columbus,OH 43202 
J.N. BAILEY & ASSOCIATES TEL: (216) 273-3798 
1667 Devonshire Driw FAX: (216) 225-1461 
Brunswick.OH 44212 

OREGON 
ATMI TEL: (503) 643-8307 
4900 SW Griffith Drive, #105 FAX: (503) 643-4364 
Beaverton, OR 97005 

t1:!:1f )li}ltP 
ELECTRONICS 

PENNSYLVANIA 
CMS SALES & MARKETING 
527 Plymouth Road, #420 
Plymouth Meeting. PA 19462 

PUERTO RICO 
DIGIT-TECH 

TEL: (215) 834-6840 
FAX: (215) 834-6848 

P.O. Box 1945 TEL: (809) 892-4260 
Calle Cruz #2 FAX: (809) 892-3366 
Bajos, San German 
Puerto Rico 00753 

TEXAS 
O'DONNELL ASSOCIATES TEL:(915) nB-2581182 
5959 Gateway West, #558 FAX:(915) 778-8429 
El Paso, TX 79925 
VIELOCK ASSOCIATES TEL: (214) 881-1940 
555 Republic Drive, #105 FAX: (214) 423-8556 
Plano, TX 75074 
VIELOCK ASSOCIATES TEL: (512) 345-8498 
9430 Research Blvd. FAX: (512) 346-4037 
Echelon BLDG. 2, Suite 330 
Austin, TX 78759 
VIELOCK ASSOCIATES TEL: (713) 974-3287 
10700 Richmond Avenue, #108 FAX: (713) 974-3289 
Houston, TX 77042 

UTAH 
FRONT RANGE MARKETING, INC. 
488 East 6400 South, #280 TEL: (801) 288-2500 
Murray, UT 84107 FAX: (801) 288-2505 

WASHINGTON 
ATMI TEL: (206) 869-7638 
8521154th Ave., NE FAX: (206) 869-9841 
Redmond, WA 98052 

WISCONSIN 
DAVIX INTERNATIONAL LTD. TEL: (414) 255-1600 
N91 W17194 Appleton Awnue FAX: (414) 255-1863 
Menomonee Falls, WI 53051 

392 



SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE 

SAMSUNG SEMICONDUCTOR 
EUROPEGmbH 
Samsung House Am 
Unisyspark 1 

MUENCHEN OFFICE 
Carl·Zeiss·Ring 9 
8045 lsmaning 
Bei Muenchen 

MILANO OFFICE 
Viale G. Matteotti, 26 
1 ·20095 Cusano 
Milanino 

LONDON 
Samsung House 3 
Riverbank Way Great 
West Road 

BIRMINGHAM OFFICE 
Florence House St. 
Mary's Road Hinckly, 
Leicestershire LE10 
1EO 6231 Sulzbach (Germany) 

TEL: 004~196-582-06 
FAX: 004~196·750·345 

TEL: 0049-89-964838 
FAX: 0049·89-964873 

TEL: 0039-2-66400181 
FAX: 0039-2-6192279 

Brentford Middlesex TW8 9RE 
TEL: 0044-81-8629300 TEL: 0044-455·891111 

FAX: 0044-455-612345 

PARIS OFFICE 
Centre d'Affaires La 
Boursidiere RN 186, Bat. 
Bourgogne, BP 202 
92357 Le Plessis-Robinson 
TEL: 0033-1-40940700 
FAX: 0033-1-40940216 

STOCKHOLM 
OFFICE 
Bergkaellavaegen 32 
P.O. Box 319 
S-19130 Sollentuna 
TEL: 0046-8-6269626 
FAX: 0046-8-6268638 

FAX: 0044·81·5680528 

BARCELONA OFFICE 
C. Provenza, 5193-1 
E-08025 Barcelona 
TEL: 0034·3·4·332856 
FAX: 0034-3-4-331944 

BELGIUM OFFICE 
Rue de Gen eve 1 O, 
B3 B-1140 Brussels 
TEL: 0032·2·2456510 
FAX: 0032·2·2456313 

SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

EUROPE 

BELGIUM 

INELCO ELECTRONICS COMPONENTS DIVISION 
Oorlogknisenlaan 94 TEL: 0032-2-2442911 
B-1120 Brussels FAX: 0032·2·2164606 

TLX: 046-25820 

DENMARK 

EXATEC A/S 
Dortheavej 1 ·3 
DK-2400 Kopenhagen NV 

FINLAND 

GADELIUS TAHINIK OY 
P.O. Box 125 
SF-00241 Helsinki 

OY FINTRONIC AB 
Helkkilantie 2a 
00210 Helsinki 

FRANCE 

MEGACHIP 

TEL: 00453· 1-191022 
FAX: 00453-1-193120 
TLX: 27253 

TEL: 00358-1482177 
FAX: 00358-1482189 

TEL: 00358-6926022 
FAX: 00358-5821251 

9, avenue du Canada Pare TEL: 0033-1-69290404 
Hightec 6 FAX: 0033-1-69290039 
Z.A. de Courtaboeuf 
91966 Les Ulis cedex 

SCAIB 
6, Rue le Corbusier 
Silic 424 
F-94583 Rungis, Cedex 

TEL: 0033-1-46868170 
FAX: 0033·1-45605549 
TLX: 042·206952 

tl1MfJ11U> 
ELECTRONICS 

GERMANY 

ASTRONIC GmbH 
Gruenwalder Weg 30 
D-8024 Deisenhofen 

TEL: 0049-89-6130303 
FAX: 0049-89-6131668 
TLX: 5216187 

CANNING ELECTRONIC DISTRIBUTION GmbH 
Laatzener Str. 19 TEL: 0049-511-87640 
Postfach 721226 FAX: 0049-551-8764160 
D-3000 Hannover 72 TLX: 923509 

MSC VERTRIEBS GmbH 
lndustrie Str. 16 
Postfach 1380 
D-7513 Stutensee 3 

~ICRONETICS GmbH 
Weil Der Staedter Sir. 45 
D-7253 Renningen 1 

TEL: 0049-7249-7580 
FAX: 0049-7249-7993 
TLX: 465230 

TEL: 0049-7159-6019 
FAX: 0049-7159-5119 
TLX: 724708 

SILCOM ELECTRONICS VERTRIEBS GmbH 
Hindenburg Str. 284 TEL: 0049·2161-15074 
0·4050 Moenchengladbach FAX: 0049-2161-183313 

ITALY 

CLAITRON SPA 
Via Gallarate, 211 
20151 Milano 

TLX: 852189 

TEL: 0039-2-33404205 
FAX: 0039-2-38006789 

FANTON COMPONENTS BOLOGNA S.R.L. 
Via 0. Simoni, 5 TEL: 0039-51-735015 
1·40011 Anzola dell' Emilia FAX: 0039-51-735013 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

THE NETHERLANDS 

MALCHUS BV HANDELMIJ 
Fokkerstraat 511-513 
Postbus 48 
Nl-3125 BD Schiedam 

SPAIN 

SEMICONDUCTORS S.A. 
Ronda General Mitre 
240 Bjs 
E-08006 Barcelona 

SWEDEN 

MIKO KOMPONENTS 
Segersbyvaegen 3 
P.P. Box 2001 
S-14502 Norsborg 

TEL: 0031-10-4277777 
FAX: 0031-10-4154867 
TU<: 044-21598 

TEL: 0034-3-2172340 
FAX: 0034-3-2176598 
TU<: 052-97787 

TEL: 0046-753-89080 
FAX: 0046-753-75340 
TU<: 054-15023 

41"t'¥JihltP 
ELECTRONICS 

SWITZERLAND 

ELBATEX AG 
Hard Str. 72 
5430 Wettingen Schweiz 

UNITED KINGDOM 

TEL: 0041-56275500 
FAX: 0041-56275511 
TU<: 045-868763 

ITT MULTICOMPONENTS LTD. 
346 Edinburgh Avenue TEL: 0044-753-824212 
Slough Berkshire SL 1 4TU FAX: 0044-753-824160 

TLX: 849808 

NELTRONIC LIMITED 
John F. Kennedy Road 
Naas Road Dublin 12 
Ireland 

TEL: 00353-1-503560 
FAX: 00353-1-552789 
TU<: 93556 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ASIA 

HONGKONG 

AV, CONCEPT LTD. 
ROOM 802-804, Tower A, 8/FI., 
Hunghom Commercial Centre. 
37-39 MA Tau Wai Road, 
Hunghom, Kowloon, 
Hong Kong 

TEL: 362925 
FAX: 7643108 
TLX : 52362 ADVCC HX 

PROTECH COMPONENTS LTD. 
Unit 2,3/F, Wah Shing Centre, 
11 Shing Yip Street, 
Kwun Tong, Kowloon, 
Hong Kong 

TEL : 7930882 
FAX: 7930811 

WISEWORLD ELECTRONICS LTD. 
Room 708, Tower A, 7/FI., TEL : 7658923 
Hunghom Commercial Centre, FAX : 3636203 
37-39 Ma Tau Wai Road, Hunghom, 
Kowloon, Hong Kong 

IBDT HK LTD. (CHINA AREA) 
Room 605, Arion Commercial 
Centre, 2-12, Queen's Road, 
West, Hong Kong 

TEL: 815-6000 
FAX : 815-3725 

SOLARBRITE ELECTRONICS LTD. 
(CALCULATOR & WATCH) 
Unit 1, 11/F, Tower 1, Harbour 
Centre, 1, Hok cheung 
St, Hunghom, Kowloon, 
Hong Kong 

LISENG&CO. 

TEL : 3633233 
FAX : 3633900 
TLX : 52543 SECL HX 

(4BIT/8BIT ONE CHIP SOFTWARE HOUSE) 
Flat B&C, 6/F, Four Seas 
Communication Bank Bldg, 
49-51 Bonham Strand 
West, Hong Kong 

TEL: 5431338 
FAX : 5442602 

SOLARI COMPUTER ENGINEERING LTD. 
(4 BIT/8BIT ONE CHIP SOFTWARE HOUSE) 
Roon 2018-2025, Tower 1, TEL: 418-0988 
Metroplaza, Kwai Fong, FAX: 418-0887 
N.T., Hong Kong 

DATAWORLD INTERNATIONAL LTD. 
(MIYUKI ELECTRONICS (HK) LTD.) 
(ASIC DESIGN HOUSE) 
Flat No. 3-4,5/FI., 
Yuen Shing Ind. Bldg., 
1033, Yee Kuk Street, West, 
Kowloon, Hong Kong 

TEL: 7862611 
FAX : 7856213 
TLX : 45876 MYK HX 

SYNTHESIS SYSTEMS DESIGN, LTD. 
(ASIC DESIGN HOUSE) 
Unit 4, 12/F Chai Wan Ind. City, TEL: 557-1102 
Phase 2, No. 70, Wing Tai Road, FAX : 889-2962 
Chai Wan, Hong Kong 

tJ1!1'i(jil}I> 
ELECTRONICS 

TAIWAN 

YOSUN INDUSTRIAL CORP. 
7F, No. 76, Sec. 1, 
Cheng Kung Rd. Nan Kang, 
Taipei, R.0.C. 

KINREX CORP. 
13F, NO, 59, Sec. 2, 
Tun Hwa S. Rd, Taipei, 
Taiwan, R.O.C. 

SANT SONG CORP. 
15F-2, Na 76, Sec. 2, 
Tun Hwa S. Rd. Taipei, 
Taiwan, R.0.C. 

JAPAN 

TOMEN ELECTRONICS CORP. 

TEL: (02)788-1991 
FAX: (02)788-1996 

TEL: 02-700-4686-9 
FAX: 02-704-2482 
TLX : 20402 KINREX 

TEL: (02) 703-1767 
FAX : (02) 704-0645 

1-1 Uchisaiwa-Cho 2 Chome TEL: (03) 3506-3654 
Chiyoda-Ku Tokyo, 100 Japan FAX: (03) 3506-3497 

RIKEI 
Nichimen Bldg., 
2-2 Nakanojima 2 Chome, 
Kita-Ku, Osaka, 530 Japan 

ISECO 
26-3, Kitamagome 2 Chome. 
Ota-Ku, Tokyo, 143, Japan 

ADO 
7F Sasage Bldg., 
4-6 Sotokanda 2 Chome 
Chiyoda-Ku Tokyo, 101 Japan 

MARUBUN 
8-1 Nihombashi-Odenma-Cho 
Chuo-Ku Tokyo, 103 Japan 

SAMSUNG JAPAN 
No, 3108 Kasumigaseki Bldg., 
3-2-5 Kasumigaseki Tokyo, 
100 Japan 

SINGAPORE 

TEL: (06) 201-2081 
FAX: (06) 222-1185 

TEL: (03) 3777-3611 
FAX: (03) 3777-3614 

TEL : (03) 3257-2600 
FAX : (03) 3251-9705 

TEL : (03) 3639-9897 
FAX: (03) 3661-7433 

TEL : (03) 3639-9897 
FAX: (03) 3661-7433 

ASTINA ELECTRONIC(S) PTE LTD. 
315, Outram Road, 
#11-02 Tan Boon Liat Bldg., 
Singapore, 0315 

TEL : 65-2232221 
FAX: 65-2213776 

BOSTEX ELECTRONICS PTE LTD. 
190 Middle Road #12-01A 
Fortune Centre 
Singapore, 0718 

TEL : 3395713 
FAX : 3389536 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 
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KOREA 

NAEWAE SEMICONOOCTOR CO., LTD. 
710--10, Daefim-doog, TEL: 717-.w65-7 
YC!l1im~rl!gpo-ku, 702-4407-9 
Seool,. Kol'ea FAX:: 702-3924 

TlX: NELCO K27419 

SAMSUNG UGHr-B.EC'fRONICS CO., I.TD. 
4itb F~. ROOm1 2-3, TEL: 71&0045 
Elee11'mics Main Bldg., 718-9531-5 
15-9, Hanlcangro-3ka, FAX:: 718-9536 
Y~, Seool, Korea. 

NEWCASTLE SEMICONDUCTOR CO., LTD. 
4itlll Fli. Room 410411, TEL: 718-8531-4 
ElectrOlllics Main Bldg., FAX: 718-8535 
t&-9, Han:kangfo-3ka, 
Yo~gsmi·lw,. Seool, Korea 

ffANKOOK SEMICONDUCTOR & 
TELECOMMUNICATIONS CO., I. TD. 
402 Suite,. Sowon Bldll., TEL: 338-2015-8 
354-22, Seokyo'-dong, Mapo-ku, FAX: 3~2983 
Seoo,, Korea 

SEGYUNG INTEFUSE CORP. 
Dansa11Bldg.,301, 7-44 TEL: (02) 469-7969 
Hwayan~g •. S1.1ngdong-lcu, FAX: (02) 469-7966 
Seoul, Korea 

SEGYUNG ELECTRONICS 
182C2,. Jangsa-dong, 
Jmgro-ku, Seoul, Korea 

TEL: 273-6781-3 
FAX: (02) 273-0597 
TU<: K24950 SUKSEMT 

SAM'l'EK 
71, Samsung-dong, Kangnam
ku,. 5eoul, Korea 

Sl.JNl;N INDUSTRIES CO., LTD. 
Sunin Bldg., 7FI., 1&-1, 
Hankangro-2ka, Yongsan-ku, 
Seoul,. Korea 

TEL: (02) 516-3166-9 
FAX: (02) 544-9650 

TEL: 718-7113-6 
702-1257-9 

FAX: 715-1031 

396 



SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

ARIZONA CANADA (Continued) 
ADDED VALUE (602) 951-9788 ACTIVE ( 403) 235-5300 
7741 East Gray Road FAX: (602) 951-4182 3220 5th Avenue, N.E. Bay 2 FAX: (403) 248-0750 
Suite 9 Calgary, Alberta T2A 5N 1 
Scottsdale, AZ 85 260 ACTIVE (204) 786-3075 

106 King Edward St., E FAX: (204) 783-8133 
CALIFORNIA Winnepeg, Manitoba R3H ONB 

ADDED VALUE (714) 259-8258 ACTIVE (416) 238-8825 
1582 Parkway Loop FAX: (714) 259-0828 1350 Matheson Blvd, Unit 2 FAX: (416) 238-2817 
UnitG Mississauga, Ontario L4W 4MI 
Tustin, CA 92680 ACTIVE (403) 438-5888 
ADDED VALUE (619) 558-8890 6029 103rd St. FAX: (403) 434-0812 
5752 Oberlin Drive FAX: (619) 558-3018 Edmonton, Alberta T6H 2H3 
Suite 105 ACTIVE (418) 682-5775 
San Diego, CA 92121 1990 Blvd. Charest 0. FAX: (418)682-8303 
ALL AMERICAN (800) 831-8300 Ste-Foy, Quebec G 1 N 4KB 
369 Van Ness Way (213) 320-0240 ACTIVE (613) 728-7900 
Unit 701 FAX: (213) 320-7207 1023 Merivale Road FAX: (613) 728-3586 
Torrance, CA 90501 Ottawa, Ontario K 1 Z 6A6 
ALL AMERICAN (408) 943-1200 ACTIVE (514) 256-7538 

II 2360 Qume Drive, Suite C FAX: ( 408) 943-1393 6080 Metropolitan East FAX: (514) 256-4890 
San Jose, CA 95131 Montreal, Quebec H1S 1A9 
ALL AMERICAN (619) 458-5850 
5060 Shoreham Place FAX: (619) 458-5866 COLORADO 
Suite 200 ADDED VALUE (303) 422-1701 
San Diego, CA 92122 4090 Youngfield FAX: (303) 422-2529 
l.E.C. (916) 363-6030 Wheatridge, CO 80033 
9940 Business Park Drive FAX: (916) 362-6926 l.E.C. (303) 292-.5537 
Suite 145 420 East 58th Avenue FAX: (303) 292-0114 
Sacramento, CA 95827 Denver, CO 80216 
ITT Components (714) 727-4001 l.E.C. (303) 292-6121 
1 B Technology Drive FAX: (714) 727-2109 5750 North Logan Street FAX: (303) 297-2053 
Irvine, CA 9271 B Denver, CO 80216 
ITT Components (408) 453-1404 Q.P.S. (303) 343-9260 
1580 Oakland Road FAX: (408) 453-1407 14291 E. 4th Avenue FAX: (303) 343-3051 
Suite C102 Bldg. 7, Unit 208 
San Jose, CA 95131 Aurora, CO 80011 
JACO (714) 258-9003 
1541 Parkway Loop FAX: (714) 258-1909 
Suite A FLORIDA 
Tustin, CA 92680 ALL AMERICAN (305) 621-8282 
JACO (805) 495-9998 16085 NW 52 Avenue FAX: (305) 620-7831 
2282 Townsgate Road (BOO) 266-1282 Miami, FL33014-9317 
Suite 100 FAX: (805) 494-3864 ALL AMERICAN (800) 327-6237 
Westlake Village, CA 91361 5009 Hiatus Road FAX: (305) 749-9229 
JACO (408) 432-9290 Sunrise, FL 33351 
2880 Zan ker Road FAX: (408) 432-9298 JACO (407) 241-7943 
Suite 202 1060 Holland Drive FAX: (407) 241-7950 
San Jose, CA 95134 Suite 3K 

Boca Raton, FL 33487 
CANADA RM ELECTRONICS (407) 767-8005 

ACTIVE (514) 694-7710 581 East St. Rte. 434 FAX: (407) 767-8165 
237 Hymus Boulevard FAX: (514)697-8112 Longwood, FL 32750 
Point Claire, Quebec H9R 5C7 
ACTIVE (604) 324-7500 
100 S.E. Marine Drive FAX: (604) 324-3100 ILLINOIS 
Vancouver, BC V5X 2S3 l.E.C. (708) 843-2040 
ACTIVE (416) 367-2911 2200 N. Stronington Ave., FAX: (708) 843-2320 
100 Lombard Street FAX: (416) 367-4706 suite 210 
Toronto, Ontario MSC 1 M3 Hoffman Estates, IL 60195 
ACTIVE (514) 731-7441 QPS (708) 884-6620 

5651 Ferrier Street FAX: (514) 731-0129 101 E. Commerce Dr. FAX: (708) 884-7573 
Montreal, Quebec H4AP 1N1 Schaumburg, IL60173 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS (Continued) 

IND/ANA 
RM ELECTRONICS (317) 580-9999 
1329 W. 96th Street FAX: (317) 580-9615 
Suite 10 
Indianapolis, IN 46260 

MARYLAND 
ALL AMERICAN (301) 251-1205 
14636 Rothgeb Dr. FAX: (301) 251-8574 
Rockville, MD 20850 
JACO (301) 995-6620 
Rivers Center FAX: (301) 995-6032 
10270 Old Columbia Road 
Columbia, MD 21046 

MASSACHUSETS 
ALL AMERICAN (617) 246-2300 
107 Audubon Road FAX: (617) 246-2305 
Suite 104 
Wakefield, MA 01880 

JACO (508) 640-0010 
1053 East Street. FAX: (508) 640-0755 
Tewksbury, MA 01876 

MICHIGAN 
RM ELECTRONICS (616) 531-9300 
4310 Roger B. Chaffee Drive FAX: (616) 531-2990 
Grand Rapids, Ml 49508 

MINNESOTA 
ALL AMERICAN (612) 944-2151 
11409 Valley View Road FAX: (612) 944-9803 
Eden Prairie, MN 55344 

NEW YORK 
ALL AMERICAN (516) 981-3935 
711-2 Koehier Ave. FAX: (516) 981-3947 
Ronkonkoma, NY 11779 
CAM/RPC (716) 427-7535 
2975 Brighton Henrietta Road FAX: (716) 427-7559 
Rochester, NY 14623 
JACO (516)-273-5500 
145 Oser Avenue FAX: (516) 273-5506 
Hauppauge, NY 11788 

NORTH CAROLINA 
JACO (919) 876-7767 
5206 Greens Dairy Road FAX: (919) 876-6964 
Raleigh, NC 27604 

OHIO 
CAM/RPC (216) 461-4700 
7 49 Miner Road FAX: (216) 461-4329 
Cleveland, OH 44143 
CAMIRPC (614) 888-7777 
733 H. Lakeview Plaza Rd. FAX: (614) 888-9779 
Worthington, OH 43085 

OREGON 
l.E.C. (503) 641-1690 
6850 S.W. 105th Ave. FAX: (503) 646-3737 
Suite B 
Beaverton, Oregon 97005 
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PENNSYLVANIA 
CAM/RPC 
620 Alpha Drive 
Pittsburgh, PA 15238 

TEXAS 
ALL AMERICAN 
1819 Firman Drive 
Suite 127 
Richardson, TX 75081 
JACO 
1209 N. Glenville Drive 
Richardson, TX 75081 
JACO 
10707 Corporate Drive 
Stafford, TX 77 4 77 
JACO 
2120-M Braker Lane 
Austin, TX 78758 

UTAH 
ADDED VALUE 
1836 Parkway Blvd. 
West Valley City, UT 84119 
ALL AMERICAN 
4455 South - 700 East 
Suite 301 
Salt Lake City, UT 84107 
1.E.C. 
2117 South 3600 West 
W. Valley City, UT 84119 

WASHINGTON 
l.E.C. 
1750 124th Avenue, N.E. 
Bellevue, WA 98005 

• • • • • 

(412) 782-3770 
FAX: (412)963-6210 

(214) 231-5300 
.FAX: (214) 437-0353 

(214) 234-5565 
FAX: (214) 238-7066 

(713) 240-2255 
FAX: (713) 240-6988 

(512) 835-0220 
FAX: (512) 339-9252 

(801) 975-9500 
FAX: (801) 977-0245 

(801) 261-4210 
FAX: (801) 261-3885 

(801) 977-9750 
FAX: (802) 975-1207 

(206) 455-2727 
FAX: (206) 453-2963 
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HEAD OFFICE : 

8/11FL. , SAMSUNG MAIN BLDG. 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
C.P.O. BOX 8780 
TELEX : KORSST K27970 
TEL : (SEOUL) 727-71 14 
FAX : (SEOUL) 753-0967 

SEMICONDUCTOR BUSINESS 
SALES & MARKETING DIVISION : 

18/20 FL. , JOONG-ANG DAILY NEWS BLDG., 

SAMSUNG ELECTRONICS 
HONGKONG CO., LTD.: 

24FL., ADMIRALTY CENTER, 
TOWR 1, 18 HARCOURT ROAD, 
QUEENSWAY, HONG KONG 
TELEX : 80303 SSTC HX 
TEL : 862-6900 
FAX : 866-1343 

SAMSUNG ELECTRONICS CO., LTD. 
TAIWAN BRANCH : 

7, SOONWHA-DONG, CHUNG-KU; SEOUL, KOREA 
RM 2401 , 24F. , INTL TRADE BLDG. , 333, 
KEE LUNG RD., SEO. 1, 

TEL : (SEOUL) 751 -6114 
FAX : (SEOUL) 751-6061 

GUMI BRANCH : 

259, GONGDAN-DONG, GUMI , 
KYUNGSANGBUK-00, KOREA 
TELEX : SSTGUMI K54371 
TEL : (0546) 463-2570 
FAX : (0546) 461-9258 

SAMSUNG SEMICONDUCTOR INC. : 

3725 NORTH FIRST STREET 
SAN JOSE, CA 95134-1708, USA 
TEL : (408) 954-7000 
FAX : (408) 954-7873 

SAMSUNG SEMICONDUCTOR 
EUROPE GMBH : 

UNISYS PARK 1, POSTFACH 1061, 
6231 SULZ-BACH/TS 
GERMANY 
TEL : 49-6196-58206 
FAX : 49-6196-582620 

SAMSUNG ELECTRONICS 
JAPAN CO., LTD. : 

BF. SUDACHO VERDE BLDG., 
2-3 KANDA-SUDACHO, CHIYODA-KU, 
TOKYO, 101 JAPAN 
TELEX : 2225206 SECJPN J 
TEL : (03) 3258-9501 
FAX : (03) 3258-9695 

© 1993 Samsung Electronics 

TAIPEI, TAIWAN 
TEL : (2) 757-7292 
FAX : (2) 757-7311 

SAMSUNG ELECTRONICS 
SINGAPORE PTE LTD.: 

4. SHENTON WAY, #18-01 /10 
SHINGWAN HOUSE, SINGAPORE 0106 
TEL : 535-2808 
FAX : 227-2792 

SAMSUNG ELECTRONICS 
SHANGHAI OFFICE : 

SUITE 561 , 
THE AMERICAN INTERNATIONAL CENTRE, 
AT SHANGHAI CENTRE, 
1376 NANJING XI LU SHANGHAI , 
CHINA, POSTCODE 200040 
TEL : 021 -2798415 
FAX : 021-2798416 

Printed In the Republic of Korea 


