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2. All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the 
whole or part of this document without Hitachi's permission. 

3. Hitachi will not be held responsible for any damage to the user that may result from 
accidents or any other reasons during operation of the user's unit according to this 
document. 

4. Circuitry and other examples described herein are meant to indicate the characteristics 
and performanceof Hitachi's semiconductor products. Hitachi assumes no responsibility 
for any intellectual property claims or other problems that may result from applications 
based on the examples described herein. 

5. No license is granted by implication or otherwise under any patents or other rights of 
any third party or Hitachi, Ltd. 

6. MEDICAL APPLICATIONS: Hitachi's products are not authorized for use in MEDICAL 
APPLICATIONSwithoutthe written consent of the appropriate officer of Hitachi's sales 
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of Hitachi's products are requested to notify the relevant Hitachi sales offices when 
planning to use products in MEDICAL APPLICATIONS. 
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HN28F101 Series 
1 M (128K x 8-bit) Flash Memory 

• DESCRIPTION 
The Hitachi HN28F101 is a 1-Megabit CMOS Flash 

Memory organized as 131,072 x 8-bit. The HN28F101 is 
capable of in-system electrical chip erasure and 
reprogramming. 

The HN28F101 programs and erases data with a 12 V 
V pp supply and a 5 V Vee supply. The HN28F101 conforms 
to the JEDEC Standard Dual-Supply EEPROM Command 
Set. Its fast, high-reliability programming algorithm is initiated 
with Command Inputs. There are two methods of erasing 
the HN28F1 01: Manual and Automatic, both are initiated 
with Command Inputs. 

The Manual Chip Erase method follows a fast, high
reliability erase algorithm. The Automatic Chip Erase function 
erases all data automatically without external control; Status 
Polling is used to inform the CPU of erase completion. Both 
erase methods provide a fast erase time without voltage 
stress to the device or deterioration in data reliability. 

Hitachi's HN28F1 01 is offered in JEDEC-Standard Byte
Wide EPROM pinouts in 32-pin Plastic DIP and 32-lead 
PLCC, TSOP, and SOP packages. This allows an easy 
upgrade to the HN28F4001, 4 Megabit Flash Memory, as 
well as socket replacement with EPROMs and Mask ROMs. 
The HN28F101 TSOP package is offered in both standard 
and reverse bend pinouts . 

• FEATURES 
• Dual Power Supply: 

Vcc=5 V± 10% 
Vpp = 12.0 V ± 0.6 V (Erase/Program) 

• Fast Access Times: 
120 nsl150 ns/200 ns (max) 

• Low Power Dissipation: 
Read Current: 10 mA (typ) 
Standby Current: 20 ItA (max) 

• Byte Programming: 
Programming Time: 2511s1Byte (typ) 
Address, Data, Control Latch Function 

• Automatic Chip Erase Function: 
Erase Time: 1 sec (typ) 
Internal Pre-Write and Erase Verify 
Status Polling Function 

• Erase Endurance: 
10,000 times (min) 

• Pin Arrangement: 
JEDEC Standard Byte-Wide EPROM 
EPROM and Mask ROM Compatible 

• Packages: 
32-pin Plastic DIP 
32-lead PLCC 
32-lead Plastic TSOP (Type I) 
32-lead Plastic SOP 

HITACHI 
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HN28F101 Series ----------------------

• ORDERING INFORMATION 

Type No. Access Time Package 

HN28F101P-12 120 ns 32-pin Plastic DIP 

HN28F101P-15 150 ns (DP-32) 

HN28F101 P-20 200 ns 

HN28F101CP-12 120 ns 32-lead PLCC 

HN28F101 CP-15 150 ns (CP-32) 

HN28F1 01 CP-20 200 ns 

HN28F101TD-12 120 ns 32-lead Plastic TSOP 

HN28F101TD-15 150 ns (TFP-32D) 

HN28F101TD-20 200 ns 8 x20 mm 

HN28F101RD-12 120 ns 32-lead Plastic TSOP 

HN28F101RD-15 150 ns (TFP-32DR) 

HN28F101 RD-20 200 ns 8x20 mm 

Reverse bend 

HN28F101T-12 120 ns 32-lead Plastic TSOP 

HN28F101T-15 150 ns (TFP-32DA) 

HN28F101T-20 200 ns 8 x 14 mm 

HN28F101R-12 120 ns 32-lead Plastic TSOP 

HN28F101R-15 150 ns (TFP-32DAR) 

HN28F101 R-20 200 ns 8 x 14 mm 

Reverse bend 

HN28F101FP-12 120 ns 32-lead Plastic SOP 

HN28F101 FP-15 150 ns (FP-32D) 

HN28F101 FP-20 200 ns 

• PIN ARRANGEMENT 

HN28F101P Series 

HN28F101FP Series 

HN28F101CP Series 

Vpp 
AIS 
AI5 
AI2 
A7 
AS 
A5 
A4 
A3 
A2 
AI 
AO 

1100 
1/01 
1/02 
Vss 

Vee 
WE 
NC 
AI4 
AI3 
A8 
A9 
All 
DE 
AIO 
CE 
1/07 
IIOS 
1/05 
1/04 
1/03 
(PinD32.HN28Fl 01) 

HITACHI 

A7 5 
AS S 
A5 7· 
A4 8 

32-LEAD 
PLCC 

A3 9 TOP VIEW 
A2 10 
A1 11 
AD 12 

1/00 13 21 

6~~88(3(3 
:::::::>::::::::::::::::::==== 

A14 
A13 
A8 
A9 
A11 
OE 
A10 
CE 
1/07 

(PinQ32.HN28Fl0l) 
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---------------------- HN28F101 Series 

• PIN ARRANGEMENT (continued) 

HN28F101TD Series 

HN28F101T Series 

A11 1 32 N 
A9 2 0 31 A10 
A8 3 30 cr 

A13 4 29 1/07 
A14 5 28 1106 
NC 6 27 1/05 
WE 7 STANDARD PINOUT 26 1/04 
Vee 8 32-LEAD 25 1/03 
Vpp 9 TSOP 24 Vss 
A16 10 TOP VIEW 23 1/02 
A15 11 22 1/01 
A12 12 21 1100 

A7 13 20 AD 

6 A6 14 19 A1 
A5 15 18 A2 
A4 16 17 A3 

(PinT132.HN28F101T) 

HN28F101 RD Series 

HN28F101 R Series 

OE 32 1 A11 
A10 31 0 2 A9 
CE 30 3 A8 

1/07 29 4 A13 
1/06 28 5 A14 
1/05 27 6 NC 
1/04 26 REVERSE PINOUT 7 WE, 
1103 25 32-LEAD 8 Vee 

Vss 24 TSOP 9 Vpp 
1102 23 TOP VIEW 10 A16 
1/01 22 11 A15 
1100 21 12 A12 

AO 20 13 A7 
A1 19 14 A6 
A2 18 15 A5 
A3 17 16 A4 

(PinT132.HN28F101 R) 

• PIN DESCRIPTION 

Pin Name Function 

Ao - A 16 Address 

1/00 - 1/07 Input/Output 

CE Chip Enable 

OE Output Enable 

WE Write Enable 

Vee Power Supply 

Vpp Programming Supply 

Vss Ground 

NC No Connection 

HITACHI 
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HN28F101 Series ----------------------

• BLOCK DIAGRAM 
~5O-------1 
A9 

A12 
10----+-1 

A16 

1/000--T""---H 
I 

1/07 0--+-,..--+-1 

CE o--rl 

OE O--,-H /V"'""1-J 

WE~+-H 

Vee 0-++-1-
Vpp O++rt-",-

Vss 

x
Decoder 

R/W/E 
Control 

1024 x 1024 
Memory Matrix 

AO-A4. Al0.All 

[B>e : High Threshold Inverter 

(BD.HN28F101) 

• MODE SELECTION 

Mode 

Read 

Command 

Notes: 1. 

2. 
3. 

4. 

5. 

6. 

2-4 

Vpp CE OE WE Ag 1/°0 to 1/°7 

Read Vee • VIL VIL VIH Ag Dour 

Output Disable Vee VIL VIH VIH X· High-Z 

Standby Vee VIH X X X High-Z 

Identifier 1 Vee VIL VIL VIH V 2 
H ID 

Read 3.5 Vpp VIL VIL VIH Ag Dour 

Output Disable Vpp VIL VIH VIH X High-Z 

Standby Vpp VIH X X X High-Z 

Write4 Vpp VIL VIH VIL Ag DIN 

Device Identifier Code can be output in Command Program Mode. Refer to Command 
Address and Data Input Table. 
11.4 V ~ V H ~ 12.6 V 
Data can also be read when 12 V is applied to V pp' Device Identifier Code can be output by 
Command Inputs. See Device Identifier Mode Description Table for more details. 
Refer to Command Address and Data Input Table. Data is programmed, erased, or verified 
after inputting Commands. 
Status of Automatic Erase can be verified in this mode by Status Polling on 1/01' 110. to 110. 
are in high impedance states. 
X = Don't Care. V pp = 0 V to Vee' 
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----------------------- HN28F101 Series 

• COMMAND ADDRESS AND DATA INPUT 

First Cycle Second Cycle 
Bus Cycles Operation Address 2 Data 3 Operation Address 2 Data 3 

Command Required Mode 1 Mode 1 

Read' 1 Write X OOH Read RA DOUT 

Read Identifier Codes 2 Write X 90H Read IA 10 

Set-up Erase/Erase 5 2 Write X 20H Write X 20H 

Erase Verify 2 Write EVA AOH Read X EVD 

Setup Auto Erase/Auto Erase· 2 Write X 30H Write X 30H 

Setup Program/Program 7 2 Write X 40H Write PA PO 

Program Verify 7 2 Write X COH Read X PVD 

Reset 2 Write X FFH Write X FFH 

Notes: 1. Refer to Command Program Mode in Mode Selection about operation mode. 
2. Refer to Device Identifier Mode. IA = Identifier Address, PA = Programming Address, EVA = 

Erase Verify Address, RA = Read Address. 
3. Refer to Device Identifier Mode. PA are latched by Programming Command. 10 = Identifier 

Output Code, PO = Programming Data, PVD = Programming Verify Output Data, EVD = Erase 
Verify Output Data. 

4. Command latch default value when applying 12 V to V pp is "OOH". Device is in Read Mode after 
V pp is set to 12 V (before other Command is input). 

5. 
6. 

All data in the chip is erased. Erase data according to the Manual Chip Erase Flowchart. 
All data in the chip is erased. Data is automatically programmed to OOH and erased 
automatically by internal logic circuitry. External Manual Erase Verify is not necessary. 
Erasure completion is verified by Status Polling on 1/07" 

7. Program data according to the Programming Flowchart. 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage 1 Vee -0.6 to +7.0 

Programming Voltage 1 Vpp -0.6 to +14 

All Input and Output Voltage 1,2 VIN. V OUT -0.6 to +7.0 

Operating Temperature Range TOPR o to +70 

Storage Temperature Range 3 TSTG -55 to +125 

Temperature Under Bias TBIAS -10 to +80 

Notes: 1. Relative to V ss' 
V IN and V OUT = -2.0V for pulse width ~ 20 ns. 2. 

3. Device storage temperature range before programming. 

• CAPACITANCE (Vee = 5V ± 10%, Vss = OV, T. = 0 to 70°C, f = 1MHz) 

Item Symbol Min. Typ. Max. Unit 

Input Capacitance C'N - - 6 pF 

Output Capacitance COUT - - 12 pF 

HITACHI 

Unit 

V 

V 

V 

°C 

°C 

°C 

Test Condition 

VIN = OV 

VOUT = OV 
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HN28F101 Series ----------------------

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, V pp = Vee· 1 to V ceo T. = 0 to 70°C) 

Item Symbol Min. Typ. Max. Unit 

Input Leakage Current III · · 2 ~ 
Output Leakage Current ILO · · 2 ~ 
Operating Vee Current leel · 6 15 mA 

lee2 · 10 30 mA 

Standby Vee Current ISBI · 1 mA 

ISB2 · · 20 ~ 

Vpp Current Ipp, · · 20 ~ 
Input Voltage 3 VIL .0.31 · 0.8 V 

VIH 2.2 · Vee + 0.32 V 

Output Voltage VOL · · 0.45 V 

VOH 2.4 · . V 

Notes: 1. VI L min = -2.0 V for pulse width $" 20 ns. 

Test Condition 

VN = 0 V to Vee 

Vwr = 0 V to Vee 

lOUT = 0 mA, f = 1 MHz 

lOUT = 0 mA, f = 8 MHz 

CE = VIH 

CE = Vee 

Vpp= 5.5 V 

IOL = 2.1 mA 

IOH = -400 ~ 

2. VIH max = Vee + 1.5 V for pulse width $" 20 ns. If VIH is over the specified maximum value, 
Read operation can not be guaranteed. 

3. Only defined for DC and long cycle function test. VI L max = 0.45 V, VIH min = 2.4 V for AC 
function test. 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vpp = Vss to Vee' T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 0.45 V / 2.4 V 
• Input rise and fall times: $"10 ns 
• Output load: 
• Reference levels for measuring timing: 

1 TTL Gate + 100 pF (Including scope and jig) 
0.8 V / 2.0V 

HN28F101-12 HN28F10H5 HN28F101-20 Test 
Item Symbol Min. Max. Min. Max. Min. Max. Unit Condition 

Address Access Time tAee 120 · 150 · 200 ns CE = DE = VIL 

Chip Enable Access Time 'ce 120 · 150 · 200 ns OE = VIL 

Output Enable Access toe · 60 · 70 · 80 ns CE = VIL 
Time 

Output Disable to High.Z 1 tOF 0 40 0 50 0 60 ns CE = VIL 

Output Hold to Address tOH 5 . 5 . 5 ns CE =OE =VIL 
Change 

Note: 1. tOF is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 

HITACHI 
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---------------------- HN28F101 Series 

• READ TIMING WAVEFORM 

Address x } 

CE Standby Mode 
Active Mode / Standby Mod e 

I tCE 

OE \ I 
High 

tOE t DF II 

tACC~ i-=-
tal 
~ 

WE 

Data Out ////: Data Out Valid .'\. 
\.\\\ '/ 

(TD.R.HN2BF10l) 

• DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 
(Vcc = 5V ± 10%, Vpp = 12.0 V ± 0.6 V, T. = 0 to 70°C) 

Item Symbol Min. Typ. Max. Unit Test Condition 

Input Leakage Current III - 2 IJA VIN = 0 V to V cc 

Output Leakage Current ILo - 2 IJA VOUT = 0 V to Vcc 

Operating Read Iccl - 6 15 rnA loUT = 0 rnA, f = 1 MHz 

Vcc Current Icc2 - 10 30 rnA loUT = 0 rnA, f = 8 MHz 

Program Ices 2 10 rnA 

Erase IcC4 - 10 40 rnA Automatic Erase 

Icc5 5 15 rnA Manual Erase 

Standby V cc Current 18Bl - 1 rnA CE = VIH 

18B2 200 IJA CE = V cc 

VPP Current Read Ippl - 1 rnA Vpp =12.6V 

Program Ipp2 5 30 rnA Programming 

Erase IpP3 - 35 80 rnA Automatic Erase 

Ipp4 - 10 30 rnA Manual Erase 

Input Voltage 3 VIL -0.34 - 0.8 V 

VIH 2.2 - Vcc + 0.35 V 

Output Voltage Va. - 0.45 V IOH = 2.1A 

VOH 2.4 - V IOH = -400 IJA 
Notes: 1. V cc must be applied before V pp and removed after V PP' or V cc and V pp must be applied 

simultaneously. 
2. V pp must not exceed 14 V, including overshoot. 
3. Device reliability may be adversely affected if the device is installed or removed while V pp = 

12V. 
4. VI L min = -1.0 V for pulse width ~ 20 ns. 
5. If VIH is over the specified maximum value, programming operation cannot be guaranteed. 

HITACHI 
Hitachi America, Ltd.· 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819· (415) 589-8300 2-7 



HN28F101 Series ----------------------

• AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 
(Vcc = 5V ± 10%, VPP = 12.0 v±0.6 v, Ta = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Reference levels for measuring timing: 

0.45 V / 2.4 V 
$10 ns 
1 TTL Gate + 100 pF (Including scope and jig) 
0.8 V / 2.0V 

HN2BF101-12 HN2BF101-15 HN2BF101-20 

Item Symbol Min. Max. Min. Max. Min. Max. Unit 

Programming Cycle Time 'ewc 120 - 150 - 200 , ns 

Address Setup "lime tAS 0 - 0 - 0 - ns 

Address Hold Time tAH 60 - 60 - 60 ns 

Data Setup Time tos 50 - 50 - 50 - ns 

Data Hold Time tOH 10 - 10 - 10 - ns 

Chip Enable Setup Time tCES 0 - 0 - 0 ns 

Chip Enable Hold Time tCEH 50 - 50 - 50 ns 

Vpp Setup Time 'vps 100 - 100 - 100 ns 

V pp Hold Time tVPH 100 - 100 - 100 ns 

Write Enable Pulse Width 'wEP 70 - 70 - 80 - ns 

Write Enable High Time 'wEH 40 - 40 - 40 - ns 

Output Enable Setup Time tOEWS 0 - 0 - 0 - ns 
Before Command Prog. 

Output Enable Setup Time 'oERS 6 - 6 - 6 j.1s 
Before Verify 

Verify Access Time 'vA - 120 - 150 - 150 ns 

Output Enable Setup Time tOEPS 120 120 - 120 - ns 
Before Status Polling 

Status Polling Access Time 'sPA - 120 - 150 - 200 ns 

Standby Time Before Prog. tppw 25 - 25 - 25 - j.1s 

Erase Standby Time tET 9 11 9 11 9 11 ms 

Output Disable Time tOF 0 40 0 50 0 60 ns 

Automatic Erase Time tAET - 30 - 30 - 30 s 

Notes: 1. CE, OE, WE must be fixed high during V pp transition from 5 V to 12 V or from 12 V to 5 V. 
2. Except for sending a Command Program, a Read operation at V pp = 12 V is similar to a 

Read operation at V pp = V CC. 
3. tOF is defined as the time at which the output becomes an open circuit and data is no longer 

driven. 
4. Addresses are taken in on the falling edge of the Write Enable pulse and latched on the 

rising edge of the Write Enable pulse during Chip Enable low. Data is latched on the rising 
edge of the Write Enable pulse during Chip Enable low. 
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------------...,.----------- HN28F101 Series 

• PROGRAMMING FLOWCHART 
The HN28F101 can be programmed with the fast, high-reliability programming algorithm shown in the 

following flowchart. This algorithm provides faster programming time without vol~ stress to the device or 
deterioration in reliability of programmed data. Random transition of CE, OE, and WE are not permitted when 
executing this algorithm. 

Wr~e Setup Program Command 

Write Program Command 

Write Program Verify Command 

Address + 1--tAddress 

NO 

YES 

(FC.P.Flash) 

Note: In the case of programming two or more HN28F101 devices simultaneously, the following steps 
should be applied to the verified devices to avoid over programming: 
1. Set-up Program Command: Write FFH 
2. Program Command: Write FFH 
3. Program Verify Command: Write OOH 
4. Program Verify Address: Read Address 
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HN28F101 Series ----------------------

• MANUAL CHIP ERASE FLOWCHART 
The HN28F1 01 can be erased with the fast, high-reliability erase algorithm shown in the following flowchart. 

This algorithm provides a fast erase timeJo!ithout vol~ stress to the device or deterioration in reliability of 
programmed data. Random transition of CE, DE, and WE are not permitted when executing this algorithm. 

Program All Bytes to OOH (Note 1) 

Write Setup Erase/Erase Command 

Write Erase Verify Command 

Address + 1 --7Address 

NO 

NO 

YES 

(FC.E.Flash) 

Note 1: Refer to Fast HiQh-Reliability ProQramminQ Flowchart. 

Note: In the case of erasing two or more HN28F101 devices simultaneously, the following steps 
should be applied to the verified devices to avoid over erasing: 
1. Set-up Erase Command: Write AOH 
2. Erase Verify Address: Verify Address 
3. Erase Command: Write AOH 
4. EraseVerify Command: Write AOH 
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----------------------- HN28F101 Series 

• PROGRAMMING TIMING WAVEFORM 

Setu Pr ram Pro ram 

Vee 5.0V----r_--------------~----------------------~~----------------r_-------
Vpp 12V 

5.0 V 
Address 

IIGato I/~ 

• MANUAL CHIP ERASE TIMING WAVEFORM 

Setu Erase 

(TD.P.HN2BF10l) 

Erase Erase Veri! 

Vee 5.0V----r---------------~--------------------+_------------------~--------

Address 

II0oto 1/07 

(TD.E.HN2BF10l) 

HITACHI 
Hitachi America, Ltd.· 2000 Sierra Point Pkwy.· Brisbane, CA 94005-1819· (415) 589-8300. 2-11 



HN28F101 Series ----------------------

• AUTOMATIC CHIP ERASE TIMING WAVEFORM 
The fast Automatic Erase algorithm shown in the following timing waveform can be applied. All of the data 

in the chip is erased. External pre-write and erae verify are not required because the cells are pre-written, erased 
and verified automatically by internal control circuitry. Erasure completion can be verified by Status Polling after 
the Automatic Erase starts. Erasure completion can be verified by Status Polling. This algorithm provides a fast 
erase time without any voltage stress to the device or deterioration in data reliability. 

Setu Auto Erase Auto Erase and Status Polling 

Vee 5.0V ____ ~~~~~~~::+=::::::::~~~~~~~~~::::::::::~~------

V 12V 
pp 

5.0 V 

Status Polling 

(TD.AE.HN28F101) 

• STATUS POLLING 
The HN28F101 features Status Polling as a method to indicate that the embedded algorithms are either in 

progress or completed. While the Automatic Chip Erase algorithm is in operation, the 1/07 pin is lowered to VOl. 
until the erase operation is completed. Upon completion of the erase operation, the 1/07 pin is set to V OH' The 
Status Polling feature is only active during the Automatic Chip Erase algorithm. 

• DEVICE IDENTIFIER MODE DESCRIPTION 
The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 

and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 

• HN28F101 SERIES IDENTIFIER CODE 

Identifier Ao 1/07 lIDs lIDs 1/04 lIDs lID. lID, lIDo Hex Data 

Manufacturer Code V1'L 0 0 0 0 0 1 1 1 07 

Device Code V1H 0 0 0 1 1 0 0 1 19 

Notes: The HN28F101 Series Identifier Codes can be read by two methods: 
1. Write 90H to the devic& with CE = V Land Ao = l5'E = V1H (all other addresses are Don't 

Care). The Device Code of 19H will appear after the fall of DE. The Manufacturer Code of 
07H will appear after Ao transitions to V1L. 

2. Apply 12.0 V ± 0.6 V to Ag . With Ao = V1H (all other addresses are LOW), V pp = V cC' CE = 
DE = V1L and WE = V1H. The Device Code of 19H will appear. After Ao transitions to V1L the 
Manufacturer Code of 07H will appear on the lID lines. 

HITACHI 
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HN28F4001 Series ------------- Preliminary 

4M (512K x a-bit) Flash Memory 

• DESCRIPTION 
The Hitachi HN28F4001 is a 4-Megabit CMOS Flash 

Memory organized as 524,288 x 8-bit. The HN28F4001 is 
capable of in-system electrical chip and block erasure and 
reprogramming. 

The HN28F4001 programs and erases data with a 12 V 
Vpp supplyanda5 VVccsupply. The HN28F4001 conforms 
to the JEDEC Standard Dual-Supply EEPROM Command 
Set. Its Automatic Commands do not require complicated 
external cOntrol to program or erase data because of its 
automatic verify programming, chip erase and block erase 
functions. 

The block architecture ofthe HN28F4001 segments the 
device into 32 blocks of 16KBytes each. This feature allows 
the user to erase and reprogram one random block of data 
and more than one block of data simultaneously. 

Hitachi's HN28F4001 is offered in JEDEC-Standard 
Byte-Wide EPROM pinouts in 32-lead SOP and TSOP 
packages. This allows an easy upgrade from the HN28F1 01 , 
1 Megabit Flash Memory, as well as socket replacement 
with Mask ROMs. The HN28F4001 TSOP is offered in both 
standard and reverse bend pinouts . 

• FEATURES 
• Dual Power Supply: 

Vcc =5V±100/0 
Vpp = 12.0 V ± 0.6 V (Erase/Program) 

• Fast Access Times: 
150 nsl170 ns (max) 

• Low Power Dissipation: 
Read Current: 15 mA (typ) 
Standby Current: 1 IlA (typ) 

• Automatic Byte Programming: 
Programming Time: 40 J.lS/Byte (typ) 
Address, Data, Control Latch Function 
Internal Automatic Program Verify 
Data Polling Function 

• Automatic Chip and Block Erase: 
Erase Time: 4 sec (typ) 
Internal Pre-Write and i::rase Verify 
Status Polling Function 

• Block Architecture: 
Block Size: 16KBytes x 32 Blocks 
Simultaneous Erase of Multiple Blocks 

• Erase Endurance: 
10,000 times (min) 

• Pin Arrangement: 
JEDEC Standard Byte-Wide EPROM 
Mask ROM Compatible 

• Packages: 
32-lead Plastic SOP 
32-lead Plastic TSOP (Type I) 

HITACHI 
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HN28F4001 Series ----------------------

• ORDERING INFORMATION 

Type No. Access Time 
HN28F4001 FP-15 150 ns 

HN28F4001 FP-17 170 ns 
HN28F4001T-15 150 ns 

HN28F4001T-17 170 ns 

HN28F4001 R-15 150 ns 

HN28F4001 R-17 150 ns 

• PIN ARRANGEMENT 

HN28F4001 FP Series 

Vpp 

A16 
A15 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 

1/00 
1/01 
1/02 
VSS 

1 
2 
3 
4 
5 
6 32-LEAD 27 

sOP 
7 TOPVIEW26 

8 25 
9 24 
10 23 
11 22 
12 21 
13 20 
14 19 
15 18 
16 17 

Vee 
A18 
A17 
A14 
A13 
A8 
A9 
A11 
OE 
A10 
CE 
1/07 
1/06 
1/05 
1/04 
1/03 

Package 
32-lead Plastic SOP 

(FP-32D) 

32-lead Plastic TSOP 

(TFP-32D) 
32-lead Plastic TSOP 

(TFP-32DR) 

Reverse bend 

• PIN DESCRIPTION 

Pin Name 

Ao - Ala 

1/00 -1/07 

CE 
OE 

Vee 

Vpp 

Vss 

(PinD32.HN28F4001 ) 

HITACHI 

Function 

Address 

Input/Output 

Chip Enable 

Output Enable 

Power Supply 

Programming Supply 

Ground 
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--------------------- HN28F4001 Series 

• PIN ARRANGEMENT (continued) 

HN28F4001 T Series 

A3 17 16 A4 
A2 18 15 A5 
AI 19 14 A6 
AD 20 13 A7 

1100 21 12 A12 
1/01 22 11 A15 
1/02 23 STANDARD PINOUT 10 A16 
Vss 24 32-LEAD 9 Vpp 
1/03 25 TSOP 8 Vee 
1/04 26 TOP VIEW 7 A18 
1/05 27 6 A17 
1/06 28 5 A14 
1/07 29 4 A13 
cr 30 0 3 AS 

Al0 31 2 A9 
DE 32 All 

(PinT132.HN28F4001 T) 

HN28F4001 R Series 

A4 16 17 A3 
A5 15 18 A2 
A6 14 19 Al 
A7 13 20 AD 

A12 12 21 1100 
A15 11 22 1/01 
Al6 10 23 1/02 
Vpp 9 REVERSE PINOUT 24 Vss 
Vee 8 32-LEAD 25 1103 
A18 7 TSOP 26 1/04 
A17 6 

TOP VIEW 27 1/05 
A14 5 28 1/06 
A13 4 29 1/07 

A8 3 0 30 CE 
A9 2 31 Al0 

All 1 32 DE 

(PinTl32.HN28F4001 R) 
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HN28F4001 Series---------------------

• BLOCK DIAGRAM 

AO-A7 
AIO,AI2 

1/00o-""1"---H 
S 

1/07o--t-----"T-H 

C"Eo--H 

DE o--,-H /'J,---y""L-J 

Vee 

Vpp o-+-HH:>oi 

Vss 

x
Decoder 

R/W/E 
Control 

1024 x 4096 
Memory Matrix 

A8, A9, All, A13-A18 

{tt>- : High Threshold Inverter 

(BD.HN28F4001) 

• MODE SELECTION 

Mode 

Read 

Command 

Program 

Notes: 1-

2. 
3. 

4. 

5. 

6. 

2-16 

CE OE As Ao Vpp 1/°0 to 1/°7 

Read V1L V1L As Ao Vssto Vcc;s DOllT 

Output Disable VIL VIH X X VsstoVcc; High-Z 

Standby VIH X X X Vssto V"", High-Z 

Identifier I VIL V1L V 2 H VIL Vssto Vcc; Code"O?" 

V1L VIL V 2 H V1H VsstoVcc; Code"80" 

Read 3,5 V1L VIL As Ao Vpp DOllT 

Standby VIH X X X Vpp High-Z 

Write 4 VIL VIH A. Ao Vpp DIN 

Device Identifier Code can be output in Command Program Mode. Refer to Command 
Address and Data Input Table. 
11.4 V sVH s 12.6 V 
Data can also be read when 12 V is applied to V PP' Device Identifier Code can be output by 
Command Inputs. See Device Identifier Mode Description Table for more details. 
Refer to Command Address and Data Input Table. Data is programmed, erased, or verified 
after inputting Commands. 
Status of Programming and Erase can be verified in this mode. Status Outputs on 1/07. 
1/00 to I/0s are in high impedance states. 
X = Don't Care. V pp = OV to V cc. 
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---------------------- HN28F4001 Series 

• COMMAND ADDRESS AND DATA INPUT 

First Cycle Second Cycle 

Bus Cycles Operation I Address 2' Data 31 Operation Address 2 Data 3 
Command Required Mode 1 Mode 1 

Read (Memory) 4 1 
I 

Write + X OOH Read RA Dour 

Read Identifier Codes 2 Write X 90H Read IA ID 

Set-up Chip Erase/ I 2 Write X 20H I Write X 20H 
I 

, 
I I Chip Erase 5 

Set-up Block Erase/ 2 I Write X 60H 
, 

Write I BA 60H , 
Block Erase 8 

Erase Verify 5 2 Write EVA AOH Read X EVD 

Setup Auto Chip Erase/ 2 Write X I 30H Write X 30H 
Auto Chip Erase 6 

Setup Auto Block Erase/ 2 Write X 20H Write BA DOH 
Auto Block Erase 9 

Setup Program/Program 7 2 Write X 40H Write PA PD 

Program Verify 7 2 Write PA COH i Read X PVD 

Setup Auto Program/ 2 Write I X I 10H ! Write I PA PD 

FFHt-Write11 

Auto Program 10 

! I I I Reset 

Notes: 1. 
2. 

3. 

4. 

5. 
6. 

7. 
8. 

9. 

10. 

11. 

1 or 2 Write X X FFHll 

Refer to Command Program Mode in Mode Selection about operation mode. 
. Refer to Device Identifier Mode. IA = Identifier Address, PA = Programming Address, EVA = 
Erase Verify Address, RA = Read Address, BA = Block Address. Addresses are latched on the 
rising edge of chip-enable pulse. 
Refer to Device Identifier Mode. PA are latched by Programming Command. ID = Identifier 
Output Code, PD = Programming Data, PVD = Programming Verify Output Data, EVD = Erase 
Verify Output Data. 
Command latch default value when applying 12 V to V pp is "OOH". Device is in Read Mode after 
V pp is set to 12 V (before other Command is input). 
All data in the chip is erased. Erase data according to the Manual Chip Erase Flowchart. 
All data in the chip is erased. Data is automatically programmed to OOH and erased 
by internal logic circuitry. External Manual Erase Verify is not required. Erasure completion 
must be verified by Status Polling on 1/07, 

Program data according to the Manual Programming Flowchart. 
Block data indicated by BA is erased. Erase data according to the Manual Block Erase 
Flowchart. 
Block data indicated by BA is erased. Data is automatically programmed to OOH and erased 
by internal logic circuitry. External Manual Erase Verify is not required. Erasure completion 
must be verified by Status Polling on I/OT 

One Byte of data is programmed. Data is programmed automatically by internal logic circuit. 
External program verify is not required. Program completion must be verified by Data Polling 
on 1/07, 

Write Reset Command twice to exit from program setup state or auto verify program setup 
state. Write it once to exit from others. The Reset Command is not valid during the following: 
(1) Standby time (tET) during Manual Erase. 
(2) Erase time (tAETc ' tAElS) during Automatic Erase. 
(3) Programming time (tm ) after inputting setup command (10H) in Auto Verify Programming. 
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HN28F4001 Series----------------------

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage 1 Vee -0.6 to +7.0 

Programming Voltage 1 Vpp -0.6 to +14.0 

A9 Voltage 1.2 VIO -0.6 to +13.5 

All Input and Output Voltage 1,2 VIN, VOIJr -0.6 to +7.0 

Operating Temperature Range TOPA o to +70 

Storage Temperature Range 3 TSTG -65 to +125 

Storage Temperature Under Bias TBIAS -10 to +80 

Notes: 1. Relative to V ss' 
2. 
3. 

VIN' Vour and VI 0 min = -2.0V for pulse width :s; 20 ns. 
Device storage temperature range before programming. 

• CAPACITANCE (T. = 25°C, f = lMHz) 

Item Symbol Min. Typ. Max. Unit 

Input Capacitance CIN - 4 6 pF 

Output Capacitance COUT 10 12 pF 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vpp = Vss to Vcco T. = 0 to 70DC) 

Item Symbol Min. Typ. Max. Unit 

Input Leakage Current III - 2 )lA 

Output Leakage Current ILo - 2 )lA 

Operating Vee Current leel 3 30 mA 

lee2 - 15 50 mA 

Standby Vee Current ISBI - 0.2 1 mA 

ISB2 - 1 20 )lA 

Vpp Current Ippl - 1 20 )lA 

Input Voltage 3 VIL -0.5 ' - 0.8 3 V 

VIH 2.23 - Vee + 0.5 2 V 

Output Voltage VOL - - 0.45 V 

VOH 2.4 - V 

Unit 

V 

V 

V 

V 

DC 

DC 

DC 

Test Conditions 

VIN = 0 V 

Vour = OV 

Test Conditions 

VIN = Vss to Vee 

Vour = Vss to Vee 

lour = 0 mA, f = 1 MHz 

lour = 0 mA, f = 6.7 MHz 

CE = VIH 

CE = Vee± 0.3V 

Vpp =5.5V 

IOL = 2.1 mA 

IOH = -400 )lA 

Notes: 1. VI L min = -1.0 V for pulse width :s; 50 ns. VI L min = -2.0 V for pulse width :s; 20 ns. 
2. VIH max = Vee + 1.5 V for pulse width :s; 20 ns. If VIH is over the specified maximum value, 

Read operation can not be guaranteed. 
3. Only defined for DC and long cycle function test. VI L max = 0.4 and VIH min = 3.0 V for AC 

function test. 
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--------------------- HN28F4001 Series 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V± 10%, Vpp = Vss to Vcco T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 0.4 V /3.0 V 
• Input rise and fall times: ~10 ns 
• Output load: 
• Reference levels for measuring timing: 

1 TTL Gate + 100 pF (Including scope and jig) 
0.8 V, 2.0 V 

HN28F4001-15 HN28F4001-17 Test 
Item Symbol Min. Max. Min. Max. Unit Conditions 

Address Access Time tAee - 150 - 170 ns CE = OE = V,L 

Chip Enable Access Time lee 150 - 170 ns OE = V,L 

Output Enable Access loe - 70 - 70 ns CE = V,L 
Time 

Output Disable to High-Z' tOF 0 50 0 60 ns CE = V,LorOE = V,L 

Output Hold to Address tOH 5 - 5 - ns CE=OE=V,L 
·ChanQe 

Note: 1. tOF is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 

• READ TIMING WAVEFORM 

Address )( K 

CE Standby mode ". Active mode / Standby mode 

tCE 

OE ,,~ '/ 
toE 

tOF 

tACC tOH 

////~ Data out valid '-"l'... 

"'''' K. V 
Data Out 

(TO. R.HN28F4001) 
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HN28F4001 Series --------------------~---

• DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 
(Vcc = 5V± 10%, Vpp = 12.0 V ±0.6 v, T. = 0 to +70°C) 

Item Symbol Min. Typ. Max. Unit Test Conditions 

Input Leakage Current III - 2 ~ VIr>! = Vss to Vee 

Output Leakage Current ILO - 2 ~ VOI.Jr = Vss to Vce 

Operating Vee Read Iccl 3 30 mA lol.Jr = 0 mA, f = 1 MHz 

Current Icc2 15 50 mA lol.Jr = 0 mA, f = 6.7 MHz 

Program Ices - 7 30 mA Programming 

Erase Icc4 15 30 mA Erasing 

Program Icc5 3 15 mA Programming Verify 
Verify 

Erase Ice6 - 3 15 mA Erase Verify 
Verify 

Standby Vee Current ISBl - 0.3 1 rnA CE = VIH 

ISB2 - 40 200 ~ CE = Vce ± 0.3 V 

Vpp Current Read Ippl 80 200 ~ Vpp= 12.6 V 

Program Ipp2 13 50 rnA Programming 

Erase IpP3 40 80 rnA Automatic Erase 

Program Ipp4 1 10 rnA Programming Verify 
Verify 

Erase Icc5 - 0.5 10 mA Erase Verify 
Verify 

Input Voltage VIL -0.5 5 0.8 7 V 

VIH 2.27 Vee + 0.56 V 

Output Voltage VOL - - 0.45 V IOL = 2.1 mA 

VOH 2.4 - V IOH = -400 ~ 

Notes: 1. V ecrV pppower on/off timing: Vee must be applied before or simultaneously with Vpp, and 
removed after or simultaneously with V pp' These conditions must be satisfied at power on 
and off caused by power failure to the device. 

Vcc 5V 

ov---.....J 

12V 

IJpp 5V 

ov ___ --J 

2. Vpp must not exceed 14 V, including overshoot. 
3, Device reliability may be adversely affected if the device is installed or removed while V pp 

= 12 V. 
4. When CE = VIL, do not change Vpp from VIL to 12 Vor 12 V to VIL. 
5. VI L min = -1.0 V for pulse width s 20 ns. 
6. If VIH is over the specified maximum value, programming operation cannot be guaranteed. 

Read operation can not be guaranteed. 
7. Only defined for DC and long cycle function test. VI L max = 0.4 and V IH min = 3.0 V for AC 

function test. HITACHI 
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--------------------- HN28F4001 Series 

• AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 
(Vcc = 5V± 10%, VPP = 12.0 V ±0.6 V, T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Reference levels for measuring timing: 

0.45 V / 2.4 V 
5:10 ns 
1 TIL Gate + 100 pF (Including scope and jig) 
0.8 V, 2.0V 

HN2BF4001-15 HN2BF4001-17 

Item Symbol Min. Max. Min. Max. Unit Test Condition 

Vpp Setup Time tvps 100 - 100 - ns 

Output Enable Setup Time tOES 100 - 100 - ns 

OE / CE Setup TIme after tOESA 6 - 6 - fls 
Command Write tCESA 6 - 6 - fls 

Chip Enable Hold Time lcEH 60 - 60 - ns 

Chip Enable Pulse Width lcEP 60 - 60 - ns 

Address Setup Time tAS 50 - 50 - ns 

Address Hold Time tAH 20 - 20 - ns 

Data Setup Time tos 50 - 50 - ns 

Data Hold Time tOH 20 - 20 - ns 

CE /OE Setup Time before tCESP 120 - 120 - ns 
Status Polling toESP 120 - 120 - ns 

CE / OE Setup Time lcEsc 100 - 100 - ns 
before Command Write loEsc 100 - 100 - ns 

CE / OE Setup Time tCESV 6 - 6 - fls 
before Verify loEsv 6 - 6 - fls 

CE to Output Delay in Verify tCEV - 300 - 300 ns OE = V1L 

V PP Hold Time lvPH 100 - 100 - ns 

Total Auto Chip Erase Time tAETC 30 - 30 s 

Total Auto Block Erase Time tAETB - 30 - 30 s 

Total Auto Ver~y Programming Time tAVT 10 2000 10 2000 fls 

Standby Time Before Programming tppw 25 - 25 - J.ls 

Erase Standby Time tET 0.95 - 0.95 - ms 

Block Address Load Cycle 'sAlC 0.12 3 0.12 3 J.ls 

Block Address Load Time 'sAl 10 - 10 - J.ls 

Notes: 1. 
2. 

CE and <51: must be fixed high during V PP transition from 5 V to 12 V or from 12 V to 5 V. 
Except for sending a Command Program, a Read operation at V pp = 12 V is similar to a 
Read operation at V pp = V CC. 

3. tOF is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 
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HN28F4001 Series----------------------

• PROGRAMMING AND ERASE TIME 1 

Mode Min. Typ. Min. Unit 

Block (16KB) Erase Time Automatic 2 - 4 30 s 

Manual 3/1 - 1 30 s 

Chip (512KB) Erase Time Automatic - 4 30 s 

Manual 3.4 - 1 30 s 

Block (16KB) Erase Time Automatic - 0.7 33 7 s 

Notes: 1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Manual 4.5 - 1 30 s 

These values are the same for all read access versions. 
Automatic Block Erase does not depend on the number of blocks erased simultaneously. 
Excludes pre-write process before Erasure and Verify process (6 Ils x 16KB or 512KB). 
Excludes system overhead. 
Minimum Byte Program time = 31 Ils (251ls Program + 61ls Verify). 
T. = 25°C, Vpp= 12V, Vee = 5V. 
Theoretical value calculated from tAVT max. 2 ms x16KB = 33 seconds. 
Theoretical value calculated from Manual Programming Flowchart. 
(251ls + 61ls) x 100 times x 16KB = 51 seconds. 

• AUTOMATIC PROGRAMMING TIMING WAVEFORM 
One Byte of data is programmed. External programming verification is not required because these 

operations are executed automatically by internal control circuitry. Programming completion can be verified 
by Data Polling after the Automatic Programming starts. Device outputs reverse input data during auto 
programming on 1/07. liDo to liDs are high impedance. 

Setup auto verffy program Auto verffy program & data polling Next mode 

Vee 5V------------+----------------r------------------------------~-------

12V 

Vpp 

OV 

AO·A18 

OE 

1107 

1/00-6 

Command 10H (TD.AP.HN28F4001) 

Notes: 1. To exit from Data Polling in the Automatic Programming Mode, write the next Command. 
Example: Write Reset Command or Read Command to read data after programming. 

2. During Program Time (tAVT) after writing Setup Auto Verify Programming Command (10H), 
the device does not accept any Commands, including Reset. 
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---------------------- HN28F4001 Series 

• AUTOMATIC CHIP ERASE TIMING WAVEFORM 
The fast Automatic Chip Erase algorithm shown in the following timing waveform can be applied. All of the 

data in the chip is erased. External pre-write and erase verify are not required because the cells are pre-written 
and data is erased automatically by internal control circuitry. Erasure completion can be verified by Status 
Polling after the Automatic Erase starts. The device outputs VOL level during erasure and V OH level after erasure 
on IIOT 1/00 to 110. are high impedence. 

Setup auto chip erase Auto chip erase & status polling Next mode 

Vcc 5V--------~r---------------_r----------------------------------_+---------

12V 
vpp 

OV 

AO -A18 

CE 

1/07 

1/00-6 Command in 

Command 30H Command 30H 

(TD.ACE. HN28F4001) 

Notes: 1. To exit from Status Polling in the Automatic Chip Erase Mode, write the next Command. 
Example: Write Reset Command or Read Command to read data after it has been erased. 

2. During Erase Time (tAETC)' the device does not accept any Commands, including Reset. 

HITACHI 
Hitachi America, Ltd .• 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819· (415) 589-8300 2-23 



HN28F4001 Series ---------------------

• AUTOMATIC BLOCK ERASE TIMING WAVEFORM 
All of the data in the block (16KBytes) indicated by A14 to A18 is erased. External pre-write and erase verify 

is not required because the cells are pre-written and data in the block is erased automatically by internal control 
circuitry. Erasure completion can be verified by Status Polling after the automatio erase starts. The device 
outputs VOl. level during erasure and V OH level after erasure on 1/07, 1/00 to 1/06 are high impedence. 

As indicated below, a single random block or any combination of multiple blocks can be erased simultaneously. 

SelUp auto block erase Auto block erase &Slatus poUlng 

v~ w --------~------------------------------------4_--------------------~----

COmmand20H COmmand DOH 

(ID.ABE.HN28F4001) 

Notes: 1. 1/00 to 1/07 must not be held at FFH (V'H level) when inputting Blockaddess from A'4 toA18 after 
writing Command DOH. (Set V II. is shown in the above figure). If FFH is held, the device will 
Reset and change to the Read Mode. 

2. To exit from Status Polling mode, write the next Command. 
3. During Block Erase Time (tAETB). the device does not accept any Commands, including 

Reset. 
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---------------------- HN28F4001 Series 

• MANUAL PROGRAMMING FLOWCHART 
The HN28F4001 can be programmed with the fast, high-reliability programming algorithm shown in the 

following flowchart. This algorithm provides fast programming time without any voltage stress to the device or 
deterioration in reliability of programmed data. 

( START) 

Apply Vpp=12.0:l: O.6V 

Write setup program command 

Write program command 

Write program verify command 

Address+ 1 - Address 

NOGO 

YES 

YES 

FAIL 

(FC.P.HN28F4001 ) 

Note: In case two or more devices are programmed simultaneously, the following steps should be applied 
to avoid over-programming the verified device: 
1. Setup Program Command: Write FFH 
2. Program Command: Write FFH 
3. Program Verify Command: Write OOH 
4. Program Verify Address: Read Address 

HITACHI 
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HN28F4001 Series----------'-------------

• MANUAL PROGRAMMING TIMING WAVEFORM 

Setup program Program Program Verify 

Vee 5V---------1------------~--------------------_r------------------_+-------

12V 
Vpp 

OV 

AO-A18 

1100-7 

(TD.MP.HN28F4001) 

. Notes: 1. The data output level during program verification may result in an intermediate level between 
V OH and VOl. due to insufficient programminL 

2. After reading Program Verify data (CE and OE turn from V1L level to V1H level), write the next 
Command to read, program, erase and program verify. 
Example: Write Program Verify Command or set Program Verify address to verify next 
address continuously. 
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---------------------- HN28F4001 Series 

• MANUAL CHIP ERASE FLOWCHART 
The HN28F4001 can be erased with the fast, high-reliability chip erase algorithm shown in the following 

flowchart. This algorithm provides a fast erase time without any voltage stress to the device or deterioration in 
data reliability. 

All bits program "0" "1 

Apply Vpp=12.0V '" O.SV 

Write setup chip erase command 

Write chip erase command 

Write erase verify command 

Address+ 1 - Address 

NOGO 

YES 

FAIL 

(FC.CE.HN2BF4001) 

Note: 1. Program data according to Manual Programming Flowchart. 
2. In case two or more devices are erased simultaneously, the following steps should be applied 

to avoid over-erasing the verified device: 
1. Setup Erase Command: Write FFH 
2. Erase Command: Write FFH 
3. Erase Verify Command: Write OOH 
4. Erase Verify Address: Read Address 
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HN28F4001 Series ----------------------

• MANUAL BLOCK ERASE FLOWCHART 
The HN28F4001 can be erased with the fast, high-reliability block erase algorithm shown in the following 

flowchart. This algorithm provides a fast block (16KBytes) erase time without any voltage stress to the device 
or deterioration in data reliability. 

All bits of block program "0" "1 

Apply Vpp =12.0V .:I: O.6V 

Address=First address of block 

Write setup block erase command 

Write block erase command 

Write erase verify command 

Address+ 1 - Address 

YES 

FAIL 

(FC.BE.HN28F4001) 

Note: 1. Program data according to Manual Programming Flowchart. 
2. In case two or more devices are erased simultaneously, the following steps should be applied 

to avoid over-erasing the verified device: 
1. Setup Erase Command: Write FFH 
2. Erase Command: Write FFH 
3. Erase Verify Command: Write OOH 
4. Erase Verify Address: Read Address 
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---------------------- HN28F4001 Series 

• MANUAL CHIP ERASE TIMING WAVEFORM 

, Setup chip erase 
I" 

______ Chiper~~ ______ ~.------Er-a-se-v-e-rif~y--~ 

Vcc 5V--------~'------------~--------------------_r------------------_+-----

t2 V 
Vpp 0 V 

AO-At8 

1/00 -1/07'-----------<1 

Command 20H CommandAOH 

(TD,CE HN28F4001) 

Notes: 1, The data output level during erase verification may result in an intermediate level between V OH 

and VOl due to insufficient erasinL __ 
2. After reading Erase Verify data (CE and OE turn from V,L level to V,H level). write the next 

Command to read, program, erase and program verify. 
Example: Write Erase Verify Command or set Erase Verify address to verify next address 
continuously. 

3. During Standby Erase Time (tET), the device does not accept any Commands, including Reset. 
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HN28F4001 Series----------------------

• MANUAL BLOCK ERASE TIMING WAVEFORM 
As indicated below, a single random block or any combination of multiple blocks can be erased 

simultaneously. 

Setup block erase Block erase Erase verffy 

Vcc5V-----+------------------------------+-----------~r-----------------+----

12V 
Vpp 

OV 

AO 

- A 13 -L...l<....J<.fl-'<-L-"-'<-L-"-'<-L-"-'''-''-X-L.X-X-L.X-X-L.X-x-+'-X-.L..l!-X-.L.lW<..~ 1-'==--'I' "-'lClLlLlL->L..!Il...lf...lL.:1Li 

A14 
- A1B ..Jj,0£.~~~J1 

1100-7 

Command 60 H Command 60 H Command AOH 

(TD.BE.HN28F4001) 

Notes: 1. The data output level during erase verification may result in an intermediate level between V OH 
and Vo- due to insufficient erasing. 

2. 1/00 to 1/07 must not be held at FFH (VIH level) when inputting Blockaddess from A'4 to Ala after 
writing Command 60H twice. (Set VILis shown in the above figure). If FFH is held, the device 
will Reset and change to the Read Mode. 

3. After reading Erase Verify data (CE and OE turn from VIL level to V1H level), write the next 
Command to read, program, erase and program verify. 
Example: Write Erase Verify Command or set Erase Verify address to verify next address 
continuously. 

4. During Standby Erase Time (tET) , the device does not accept any Commands, including Reset. 
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---------------------- HN28F4001 Series 

• READ TIMING WAVEFORM (Vpp APPLIED) Vcc 5V __________________________________________________________________ __ 

12V 
Vpp 

OV 

AD -A18 

1/00-7 ------------{I 

Address valid 

tOE 

Command in 1>------------( 

Command 
DOH or FFH 

Data out valid 

(TD.RTW.HN2BF4001) 

Notes: 1. When 12V is applied to V pp , programmed data might be destroyed by the voltage fluctuation 
of the supplu voltage, such as a large Vee ramp. To suppress voltage fluctuation of Vee' in
sertion of a bypass capacitor is recommended. 

• DEVICE IDENTIFIER MODE DESCRIPTION 
The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 

and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 

• HN28F4001 SERIES IDENTIFIER CODE 

Identifier Ao 1/07 110. 1105 I/O. 1/03 1/02 1/0, 1/00 Hex Data 

Manufacturer Code V'L 0 0 0 0 0 1 1 1 07 

Device Code 

Notes: 1. 

2. 

3. 

V'H 1 0 0 0 0 0 0 0 80 

Device identifier code can be read out by applying 12.0 V ± 0.5 V to A9 when V pp = V CO' or 
inputting Command while V pp=12 V. 
Vee = V pp=5.0 V ± 10% when applying 12 V to A9. 
Vee =5.0 V ± 10% and ~=12.0~±0.6 V in command inputs. 
A1 to A8, A10 to A18, CE, and OE = V,v 
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HN28F4001 Serles---------------------

• IDENTIFIER CODE READ TIMING WAVEFORM (Vpp = Vss to Vcd 
VID 

VIH 
A9 

VIL 

AO 

A1-AS 
A10-A1BL..l"-l"-lt..p. _________ + ________ -1~_'f"~~¥--+ 

CE 

OE 

1/00-7---------< 

Code 07H 

• IDENTIFIER CODE READ TIMING WAVEFORM (Vpp = 12V) 

Vee 5V 

12 V 
Vpp 

ov 

AO 

A1-A18 

VOO-I/07 

Code BOH 

Note: 1. To exit from the Identifier Code Read mode, write the next Command. 

HITACHI 
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Mask ROM 
SECTION 3 
Mask ROM Source Page 

1M 128Kx8 HN62321/331 Series Data Book 3-1 
128Kx8 HN62321 E Series Data Book 3-4 
128Kx8 HN62321 N331 A Series Data Book 3-7 

2M 128Kx16 I 256Kx8 HN62412/422 Series Data Book 3-11 
128Kx16 HN62442B Series Data Book 3-17 
256Kx8 HN62302B Series Data Book 3-23 

4M 256Kx16 I 512Kx8 HN62414/434 Series Data Book 3-27 
256Kx16 I 512Kx8 HN62415 Series Addendum 3-1 
256Kx16 I 512Kx8 HN62W415 Series Addendum 3-8 
256Kx16 I 512Kx8 HN62444 Series Data Book 3-41 m 256Kx16 HN62444B Series Data Book 3-47 
256Kx16 HN62444BN Series Data Book 3-52 
512Kx8 HN62314B/334B Series Data Book 3-58 
512Kx8 HN62344B Series Data Book 3-62 
512Kx8 HN62335B Series Addendum 3-15 
512Kx8 HN62W335B Series Addendum 3-19 

8M 512Kx16 I 1Mx8 HN62418/428 Series Data Book 3-65 
512Kx16 11 Mx8 HN62W428 Series Data Book 3-72 
512Kx16/1Mx8 HN62438 Series Replaced by HN62448 
512Kx16/1Mx8 HN62448 Series Addendum 3-23 
512Kx16/1Mx8 HN62438N Series Replaced by HN62448N 
512Kx16/1Mx8 HN62448N Series Addendum 3-30 
1Mx8 HN62318B/328B Series Data Book 3-93 
1Mx8 HN62W328B Series Data Book 3-96 
1Mx8 HN62338B Series Data Book 3-99 

16M 1Mx16 12Mx8 HN624116 Series Data Book 3-102 
1Mx16 12Mx8 HN624Wl16 Series Data Book 3-108 
1Mx16 12Mx8 HN624316 Series Addendum 3-38 
1Mx16 12Mx8 HN624316N Series Addendum 3-45 
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HN62415 Series 

4M (256K x 16-bit) and (512K x a-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN62415 Series is a 4-Megabit CMOS Mask 

Programmable Read Only Memory organized as 262,144 x 16-bit 
and 524,288 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62415 Series is offered in 40-pin Plastic DIP, 40-
lead Plastic SOP, 44-lead Plastic QFP and TQFP, 48-lead Plastic 
SOP and 44-lead Plastic TSOP packages . 

• FEATURES 
• Single Power Supply: 

Vcc =5V±100/0 
• Fast Access Times: 

120 nsl150 ns (max) 
• Low Power Consumption: 

Active Current: 150 mW (typ) 
Standby Current: 5 JlW (typ) 

• User Selectable Organization: 
256K x 16-bit (Word-Wide) 
512K x 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TIL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
• Packages: 

40-pin Plastic DIP 
40-lead Plastic SOP 
44-lead Plastic QFP 
44-lead Plastic TQFP 
48-lead Plastic SOP 
44-lead Plastic TSOP (Type II) 

HITACHI 
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HN62415 Series ---..,.---------------------

• ORDERING INFORMATION 

Type No. Access Time Package 

HN62415P 120 ns 40-pin Plastic 

150 ns DIP (OP-40) 

HN62415FA 120 ns 40-lead Plastic 

150 ns SOP (FP-400) 

HN62415FP 120 ns 44-lead Plastic 

150 ns OFP (FP-44A) 

HN62415TFP 120 ns 44-lead Plastic 

150 ns TOFP (TFP-44) 

HN62415F 120 ns 48-lead Plastic 

150 ns SOP (FP-480A) 

HN62415TI 120 ns 44-lead Plastic 

150ns TSOP (TTP-440) 

• PIN ARRANGEMENT 

HN62415P Series HN62415FA Series 

A17 A8 A17 A8 
A7 39 A9 A7 39 A9 
A6 38 A10 A6 38 A10 
A5 37 A11 A5 A11 
A4 36 A12 A4 A12 
A3 35 A13 A3 A13 
A2 34 A14 A2 34 A14 
A1 33 A15 A1 A15 
AO 32 A16 AO A16 
CE 40-PIN 31 SHE CE 10 40-LEAD SHE 

Vss 
DIP 

30 Vss Vss 11 
SOP 

Vss TOP VIEW TOP VIEW 
OE 29 015/A-1 OE 12 015/A-1 
DO 28 07 00 13 07 
08 014 08 14 014 
01 06 01 15 06 
09 25 013 09 16 013 
02 05 02 17 05 

010 012 010 18 012 
03 04 03 19 04 

011 21 Vee 011 20 21 Vee 

(PinD40.HN62415) (PinT240.HN62415) 
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• PIN ARRANGEMENT (cont.) 

HN62415F Series 

NC 
A17 

A7 
A6 
A5 
A4 
A3 
A2 
Al 
AD 
NC 48-LEAD 
NC SOP 
NC TOP VIEW 

CE 
Vss 
DE 
00 
08 
01 
09 
02 

010 
03 

011 

Note: 
Pins 11, 12, 13, 36, 37, 
and 38 are connected 
to the inner lead frame. 

HN62415FP Series 

HN62415TFP Series 

A3 
A2 
A1 
AO 
CE 
NC 

Vss 
OE 
DO 
08 
01 

48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 

31 
30 
29 
28 
27 
26 
25 

HN62415 Series 

NC 
A8 
A9 
Al0 • PIN DESCRIPTION 

All Pin Name 
A12 
A13 Ao - A'7 
A14 
A15 A, 
A16 
NC 

Do - 0'5 

NC CE 
NC 
BHE 

OE 

Vss BHE 
D15/A-l 
07 Vee 
014 
06 

Vss 

013 NC 
05 
012 
04 

Vcc 

(PinT248.HN624l5) 

Vl.OlO,......~OCOo>°--C\I 
«««««z««::i:::i:::i: 

32 
31 
30 

44-LEAD 29 
QFPand TQFP 

28 TOP VIEW 
27 
26 
25 
24 
23 

C\I (') "<t LOWt-COO> O~C\I 
T- T'"" T'"" T'"" .,.... C\IC\IC\I 

O>C\lo(') ~ () t>"<t C\lLO(,) 

°°0° oz;::?o 0°0 

HITACHI 

Function 

Address 

Address (Word-Wide) 

Output 

Chip Enable 

Output Enable 

Byte Enable 

Power Supply 

Ground 

No Connection 

A13 
A14 
A15 
A16 
BHE 

NC 

Vss 
015/A-1 
07 
014 
06 

(PinQ44.HN624l5) 
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HN62415 Series 

• 

• 

PIN ARRANGEMENT (cont.) 

HNS241STI Series 

BLOCK DIAGRAM 

AO 

~ 
A17 

SHE 

(A-1) 1 

OE 

NC 
NC 

A17 
A7 
AS 
A5 
A4 
A3 
A2 
A1 
AO 
CE 

Vss 
DE 
00 
08 
01 
09 
02 

010 
03 

011 

Address 
Buffer 

1 0 
2 
3 
4 
S 
6 
7 
8 
9 
10 
11 44-LEAD 

TSOP 
12 TOP VIEW 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Memory 
Array 

44 NC 
43 NC 
42 A8 
41 A9 
40 Al0 
39 All 
38 A12 
37 A13 
36 A14 
35 A15 
34 A16 
33 BHE 
32 Vss 
31 015/Al 
30 07 
29 014 
28 06 
27 013 
26 05 
24 012 
23 04 
22 Vee 

3-8tate 

Hex! Output 
Byte Buffer 

Notes: 1. • : A_I is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V1H : 1S-bit (0'5 - Do) 

BHE=V,L : a-bit (07 - Do) 
When BHE is low, 0 '4 - D. are in high impedance states. 

HITACHI 

(PinT244.HN62415) 

DO 

~ 
015/(07) 

(BD.HN62415) 
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• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage 1 Vee -0.3 to +7.0 

Terminal Voltage 1 VT -0.3 to Vee + 0.3 

Operating Temperature Range TOPR o to +70 

Storage Temperature Range TSTG -55 to +125 

Temperature Under Bias TBIAS -20 to +85 

Notes: 1. With respect to V SS. 

• CAPACITANCE 
(Vee = 5V ± 10%, Vss = OV, T. = 25°C, Y'N = 0 V, f = 1MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 C'N - 15 pF 

Output Capacitance 1 Cour - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vss = 0 V, Ta = 0 to 70°C) 

Item Symbol Min. Max. Unit 

Input Leakage Current ILl - 10 J.IA 

Test Condition 

VIN=OtoVee 

HN62415 Series 

Unit 

V 

V 

°C 

°C 

°C 

Output Leakage Current ILO - 10 J.IA CE = 2.4 V, Vour = 0 to Vee 

Operating V cc Current Icc - SO mA Vee = 5.5 V, IDOUT = 0 mA, tRe= Min. 

Standby Vee Current ISBI - 30 J.IA Vee = 5.5 V, CE ~ Vee-0.2V 

ISB2 - 3 mA Vee = 5.5 V, CE ~ 2.4V 

Input Voltage V,H 2.4 Vee+O·3 V 

V,L -0.3 O.S V 

Output Voltage VOH 2.4 - V IOH = -205 J.IA 
VOL 0.4 V IOL = 1.S mA 

HITACHI 
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HN62415 Series -----------------------

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Input/Output Timing Reference level: 

0.8 V 12.4 V 
:S;10 ns 
1 TIL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN62415-12 HN62415-15 

Item Symbol Min. Max. Min. Max. Unit 

Read Cycle Time tRe 120 150 - ns 

Address Access Time tAA - 120 - 150 ns 

CE Access Time tACE 120 - 150 ns 

OE Access Time tOE 60 - 70 ns 

SHE Access Time taHE - 120 150 ns 

Output Hold Time from tOHA 0 0 - ns 
Address Change 

Output Hold Time tOHC 0 - 0 - ns 
from CE 

Output Hold Time toHO 0 0 - ns 
from OE 

Output Hold Time tOHB 0 0 - ns 
from SHE ,. 

CE to Output in High Z' tCHZ - 60 - 70 ns 

OE to Output in High Z' tOHZ - 60 70 ns 

SHE to Output in High Z' taHz - 60 - 70 ns 

CE to Output in Low Z tClZ 5 - 10 ns 

OE to Output in Low Z tOLZ 5 - 10 ns 

SHE to Output in Low Z talZ 5 10 - ns 

Note: 1. IcHz' 10HZ' and taHZ are defined as the time at which the output becomes an open circuit and 
are not referenced to output voltage levels. 

HITACHI 
3-6 Hitachi America, Ltd.' 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819' (415) 589-8300 



HN62415 Series 

• READ TIMING WAVEFORM 
Word Mode (BHE = V,H) or Byte Mode (BHE = V, J 

Address I/' 
)1\ 

- -tOHA 
tAA 

CE 'I 
) 

t ACE 

tClZ tOHC_ 

OE 

tOE 

tOLZ tOHO_ 

Data Out 
HighZ O<X)V Data Valid 

Note: 1. tOHA ' tOHC ' tOHo are determined by the faster time. 
2. tM , tACE ' tOE are determined by the slower time. 
3. telz ' ~z are determined by the slower time. 

Word Mode/Byte Mode Switch 

SHE 

High Z @:K.------'~ 
I_ tM .1!~1 

Data Valid 

High Z 

tBHZ 

tCHZ 

--
tOHZ 

'-

"'" I'L 

tBLZ 

Note: 1. CE and OE are enabled, A'7 to Ao are valid. _ _ 

HighZ 

(TD.R.HN62415) 

High Z 

Data Valid 

Data Valid 

(TD.Rl.HN62415) 

2. D,JA., pin is in the output state when BHE is high, CE and OE are enabled. There
fore, the input signals of opposite phase to the output must not be applied to them. 
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HN62W415 Series--------- Preliminary 

4M (256K x 16-bit) and (512K x B-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN62W415 Series is a 4-Megabit CMOS Mask 

Programmable Read Only Memory organized as 262,144 x 16-bit 
and 524,288 i< 8-bit. 

The low power Consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high density 
provideS enough capacity and high performance to be used as a 
character generator in laser printers. 

Hitachi's HN62W415 Series is offered in 40-pin Plastic DIP, 40-
lead Plastic SOP, 44-lead Plastic OFP and TOFP, 48-lead Plastic 
SOP and 44-lead Plastic TSOP packages . 

• FEATURES 
• Single Power Supply: 

V cc = 3.0 to 5.5V 
• Fast Access Times: 

250 ns (max) 
• Low Power Consumption: 

Active Current: 100 mW (typ) 
Standby Current: 511W (typ) 

• User Selectable Organization: 
256K x 16-bit (Word-Wide) 
512K x 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TIL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
• Packages: 

40-pin Plastic DIP 
40-lead Plastic SOP 
44-lead Plastic OFP 
44-lead Plastic TOFP 
48-lead Plastic SOP 
44-lead Plastic TSOP (Type II) 
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--------------------- HN62W415 Series 

• ORDERING INFORMATION 

Type No. Access Time Package 

HN62W415P 250 ns 40-pin Plastic 

OIP (OP-40) 

HN62W415FA 250ns 40-lead Plastic 

SOP (FP-400) 

HN62W415FP 250ns 44-lead Plastic 

QFP (FP-44A) 

HN62W415TFP 250ns 44-lead Plastic 

TQFP (TFP-44) 

HN62W415F 250ns 48-lead Plastic 

SOP (FP-480A) 

HN62W415TT 250ns 44-lead Plastic 

TSOP (TTP-440) 

• PIN ARRANGEMENT 

HN62W415P Series HN62W415FA Series 

A17 A8 A17 A8 
A7 A9 A7 39 A9 
A6 A10 A6 38 A10 
A5 A11 A5 37 A11 
A4 A12 A4 36 A12 
A3 A13 A3 35 A13 
A2 A14 A2 34 A14 
Ai A15 Ai 33 A15 
AO A16 AO 32 A16 
CE 4O-PIN 31 SHE CE 4O-LEAD 31 SHE 

Vss 
DIP 

Vss Vss 
SOP 

30 Vss TOP VIEW TOP VIEW 
OE 015/A-1 OE 29 015/A-1 
00 07 00 28 07 
08 014 08 14 014 
01 06 01 15 26 06 
09 013 09 16 25 013 
02 05 02 17 24 05 

010 012 010 18 23 012 
03 04 03 19 04 

011 21 Vee 011 21 Vee 

(PinD40.HNS2415) (PinT240.HNS2415) 
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HN62W415 Series 

• PIN ARRANGEMENT (cont.) 

HN62W415F Series 

NC 48 NC 
A17 47 A8 

A7 46 A9 
A6 45 Al0 • PIN DESCRIPTION 
A5 44 All 
A4 43 A12 

Pin Name Function 

A3 42 A13 Ao - A17 Address 
A2 41 A14 
AI 40 A15 A_l Address (Word-Wide) 

AD 39 A16 
NC 48-LEAD 38 NC 
NC SOP 37 NC 

0 0 - 0 15 Output 

CE Chip Enable 
NC TOPVIEW 36 NC 
CE 35 BHE 

OE Output Enable 

Vss 34 Vss BHE Byte Enable 
OE 33 DI5/A-l 
DO 32 D7 Vee Power Supply 

D8 31 D14 
Dl 30 D6 

Vss Ground 

D9 29 D13 NC No Connection 
D2 28 D5 

Dl0 27 D12 
D3 26 D4 

Dll 25 Vee 

Note: 
Pins 11, 12, 13, 36, 37, 
and 38 are connected 
to the inner lead frame. (PinT248.HN62415) 

HN62W415FP Series 
I'-

0<0 
O~C\I 

HN62W415TFP Series "<tI.C)(D I'- ~ Ol :;;;::;;;::;;;: <t:<t:<t: <t:<t: z<t: <t: 

A3 A13 

A2 A14 
A1 31 A15 

AO 30 A16 
CE 44-LEAD 29 BHE 

NC QFP and TQFP 
28 NC TOP VIEW 

Vss 27 Vss 

OE 26 015/A-1 

00 25 07 

08 24 014 

01 23 06 
C\lC')-.:r ll)(!)I'-<OOl O~C\I 

~ ~ ~,.... ..-- C\I C\I C\I 

OlC\lOC') ~ 0 o-.:r C\lll)C') 

°°0° oz>'O 0°0 
(PinQ44.HN62415) 

HITACHI 
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• 

• 

PIN ARRANGEMENT (cont.) 

HN62W415TT Series 

BLOCK DIAGRAM 

AO 

~ 
A17 

BHE 

(A-1) 1 

OE 

NC 
NC 

A17 

A7 
A6 

A5 

A4 
A3 

A2 

A1 

AO 
CE 

Vss 
OE 
DO 
08 
01 

09 

02 

010 

03 
011 

Address 

Buffer 

0 

44-LEAO 
TSOP 

TOP VIEW 

16 

19 

Memory 

Array 

44 NC 
43 NC 
42 A8 

41 A9 

40 A10 
39 A11 
38 A12 
37 A13 

36 A14 

35 A15 

34 A16 
33 BHE 
32 Vss 
31 015/A1 

30 07 

29 014 
28 06 

27 013 

26 05 

24 012 

23 04 
22 Vcc 

3-State 

Hex! Output 
Byte Buffer 

Notes: 1. * : A_, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V ,H : 16-bit (0'5 - Do) 

BHE=V,L : 8-bit (07 - Do) 
When BHE is low, 0'4 -08 are in high impedance states. 

HITACHI 

HN62W415 Series 

(PinT244.HN62415) 

DO 

~ 
015/(07) 

(BO.HN62415) 

Hitachi America, Ltd.' 2000 Sierra Point Pkwy.' Brisbane, CA 94005-1819' (415) 589-8300 3-11 
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HN62W415 Series -----------------'-------

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage I Vee -0.3 to +7.0 

Terminal Voltage I VT -0.3 to Vee + 0.3 

Operating Temperature Range TOPA o to +70 

Storage Temperature Range TSTG -55 to +125 

Temperature Under Bias TSIAS -20 to +85 

Notes: 1. With respect to V ss. 

• CAPACITANCE 
(Vee = 3.0 to 5.5V, Vss = OV, T. = 25°C, VIN = 0 V, f = 1 MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance I CIN - 15 pF 

Output Capacitance I COl/T - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vec = 3.0 to 5.5V, Vss = 0 V, T. = 0 to 70°C) 

Item Symbol Min. Max. Unit 

Input Leakage Current III - 10 iJA 

Test Condition 

VIN =0 to Vee 

Unit 

V 

V 

°C 

ac 
°C 

Output Leakage Current ILO - 10 iJA CE = 2.4 V, VOl/T = 0 to Vee 

Operating Vec Current Ice - 30 mA Vee = 5.5 V, ICOUT = 0 mA, tAC= Min. 

Standby Vee Current Iss 30 iJA Vee = 5.5 V, CE <: Vee-0.2V 

Input Voltage VIH 2.4 Vee+0.3 V 

VIL -0.3 0.6 V 

Output Voltage VOH 2.4 V IOH = -205 iJA 
VOL - 0.4 V IOL = 1.6 mA 

HITACHI 
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---------------------- HN62W415 Series 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 3.0 to 5.5V, Vss = 0 V, T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 0.8 V 12.4 V 
• Input rise and fall times: 510 ns 
• Output load: 
• Input/Output Timing Reference level: 

1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HNSW2415-12 

Item Symbol Min. Max. Unit 

Read Cycle Time tAC 250 ns 

Address Access Time tM - 250 ns 

CE Access Time tACE - 250 ns 

OE Access Time tOE - 100 . ns 

BHE Access Time taHE - 250 ns 

Output Hold Time from tOHA 0 - ns 
Address Change 

Output Hold Time tOHC 0 ns 
from CE 

Outpul!:fold Time tOHO 0 ns 
from OE 

Output Hold Time tOHB 0 - ns 
from BHE 

CE to Output in High Z' tCHZ - 100 ns 

OE to Output in High Z' tOHZ 100 ns 

BHE to Output in High Z' taHZ - 100 ns 

CE to Output in Low Z tClZ 10 - ns 

OE to Output in Low Z ~z 10 - ns 

BHE to Output in Low Z talZ 10 - ns 

Note: 1. tCHZ ' tOHZ ' and taHZ are defined as the time at which the output becomes an open circuit and 
are not referenced to output voltage levels. 

HITACHI 
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HN62W415 Series ---------------------

• READ TIMING WAVEFORM 
Word Mode (BHE = VIH) or Byte Mode (BHE = VI J 

Address { 
r\ 

CE 
- J-tOHA 

tAA 

I 
t ACE tCHZ 

tClZ tOHC_ -
OE 

j 

tOE tOHZ 

tOlZ tOHO_ -
Data Out 

High Z 000 Data Valid (I HighZ 

(TD.R.HN62415) 

Note: 1. tOHA ' tOHC ' tOHO are determined by the faster time. 
2. tAA , tACE ' tOE are determined by the slower time. 
3. Iclz ' ~z are determined by the slower time. 

Word Mode/Byte Mode Switch 

High Z 

Data Valid 

Data Valid 

tBHZ tBLZ 
(TD.Rl.HN62415) 

Note: 1. CE and OE are enabled, At7 to A. are valid. _ _ 
2. Dts'A.t pin is in the output state when BHE is high, CE and OE are enabled. There

fore, the input signals of opposite phase to the output must not be applied to them. 

HITACHI 
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HN62335B Series ---~-----Preliminary 

4M (S12K x a-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN62335B Series is a 4-Megabit CMOS Mask 

Programmable Read Only Memory organized as 524,288 x 8-bit. 
The low power consumption of this device makes it ideal for 

battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62335B Series is offered with JEDEC-Standard 
Byte-Wide EPROM pinouts in 32-pin Plastic DIP and 32-lead Plastic 
SOP and TSOP packages. This allows socket replacement with 
EPROMs and Flash Memory. 

• FEATURES 
• Single Power Supply: 

Vcc =5V±100/0 
• Fast Access Times: 

120 nsl150 ns (max) 
• Low Power Consumption: 

Active Current: 150 mW (typ) 
Standby Current: 51lW (typ) 

• Byte-Wide Data Organization 
• TTL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangement: 

JEOEC Standard Byte-Wide EPROM 
EPROM and Flash Memory Compatible 

• Packages: 
32-pin Plastic DIP 
32-lead Plastic SOP 
32-lead Plastic TSOP (Type II) 

• ORDERING INFORMATION 

Type No. Access Time 

HN62335BP 120 ns 

150 ns 

HN62335BF 120 ns 

150 ns 

HN62335BTT 120 ns 

150 ns 

Package 

32-pin Plastic DIP 

(DP-32) 

32-lead Plastic SOP 

(FP-32D) 

32-lead Plastic TSOP 

(TTP-32D) 

HITACHI 

• PIN ARRANGEMENT 

HN62335BPIF/TT Series 

NC Vee 
A16 A18 
A15 A17 
A12 A14 
A7 A13 
A6 AS 
AS A9 
A4 A11 
A3 OE 
A2 A10 
A1 CE 
AO D7 
DO D6 
01 D5 
D2 D4 

Vss D3 

(PinD32.HN62314B.334B) 

Hitachi America, Ltd.' 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819' (415) 589-8300 3-15 



HN62335B Series----------------------

• PIN DESCRIPTION 

Pin Name 

Ao - A'8 

Do - 0 7 

CE 

OE 

Vee 

Vss 

NC 

• BLOCK DIAGRAM 

AO 

~ 
A18 

CE 

OE 

Address 
Buffer 

Function 

Address 

Output 

Chip Enable 

Output Enable 

Power Supply 

Ground 

No Connection 

Memory 

Array 

HITACHI 

3-State 

Output 
Buffer 

00 

~ 
07 

(BD.HN62314B,334B) 
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---------------------- HN62335B Series 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage 1 Vee -0.3 to +7.0 

Terminal Voltage 1 VT -0.3 to Vee + 0.3 

Operating Temperature Range TOPA o to +70 

Storage Temperature Range TSTG -55 to +125 

Temperature Under Bias TalAs -20 to +85 

Notes: 1. With respect to V SS. 

• CAPACITANCE 
(Vee = 5V ± 10%, Vss = OV, T. = 25°C, VIN = 0 V, f = 1MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 CIN - 15 pF 

Output Capacitance 1 Cour - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Item Symbol Min. Max. Unit 

Input Leakage Current ILl - 10 J.IA 

Test Condition 

VIN = 0 to Vee 

Unit 

V 

V 

°C 

°C 

°C 

Output Leakage Current ILo - 10 J.IA CE = 2.2V, Vour = 0 to Vee 

Operating Vee Current lee - SO mA Vee = 5.5 V, IDOUT = 0 mA, tAe= min. 

Standby Vee Current ISB - 30 J.IA Vee = 5.5 V, CE;:: Vee-0.2V 

Input Voltage V1H 2.4 Vee+0.3 V 

V1L -0.3 O.S V 

Output Voltage VOH 2.4 - V IOH = -205 J.IA 
VOL 0.4 V IOL = 1.S mA 

HITACHI 
Hitachi America, Ltd.· 2000 Sierra Point Pkwy.· Brisbane, CA 94005-1819· (415) 589-8300 3-17 



HN62335B Series----------------------

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10010, Vss = 0 V, Ta = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 0.8 VI 2.4 V 
• Input rise and fall times: S;10 ns 
• Output load: 
• Input/Output Timing Reference level: 

1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN62335B-12 HN62335B-15 

Item Symbol Min. Max. Min. Max. Unit 

Read Cycle Time tRC 120 - 150 - ns 

Address Access Time tM - 120 - 150 ns 

CE Access Time tACE - 120 - 150 ns 

OE Access Time tOE - 60 - 70 ns 

Output Hold Time from !vHA 0 - 0 - ns 
Address Change 

Output Hold Time !vHC 0 - 0 - ns 
from CE 

Outp~old Time tOHO 0 - 0 - ns 
from OE 

CE to Output in High Z 'eHZ 
1 - 60 70 ns 

OE to Output in High Z 10HZ 
1 - 60 - 70 ns 

CE to Output in Low Z 'eLZ 5 - 5 - ns 

OE to Output in Low Z ~z 5 - 5 - ns 

Note: 1. !cHZ and toHZ define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 

• READ TIMING WAVEFORM 

Address 
~ 

CE 
- I-tOHA 

tM , 
) 

t ACE tCHZ 

tClZ tOHC_ -
tOE tOHZ 

tOlZ tOHO_ -
High Z 00<) V Data Out Valid ~ HighZ 

rIt' 
Data Out 

(TD.R.HN62314B,334B) 

Note: 1. tOHA ' tOHC ' tOHO are determined by the faster time. 
2. tM , tAcE , tOE are determined by the slower time. 
3. tCLZ ' tOLZ are determined by the slower time. 

HITACHI 
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HN62W335B Series --------\ Preliminary 

4M (S12K x a-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN62W335B Series is a 4-Megabit CMOS Mask 

Programmable Read Only Memory organized as 524,288 x 8-bit. 
The low supply voltage and power consumption of this device 

makes it ideal for battery powered, portable systems. In addition, the 
high density provides enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62W335B Series is offered with JEDEC-Standard 
Byte-Wide EPROM pinouts in 32-pin Plastic DIP and 32-lead Plastic 
SOP and TSOP packages. This allows socket replacement with 
EPROMs and Flash Memory. 

• FEATURES 
• Single Power Supply: 

V cc = 3.0 to 5.5V 
• Fast Access Times: 

250 ns (max) 
• Low Power Consumption: 

Active Current: 100 mW (typ) 
Standby Current: 5 JlW (typ) 

• Byte-Wide Data Organization 
• TIL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 
EPROM and Flash Memory Compatible 

• Packages: 
32-pin Plastic DIP 
32-lead Plastic SOP 
32-lead Plastic TSOP (Type II) 

• ORDERING INFORMATION 

Type No. Access Time 

HN62W335BP 250 ns 

HN62W335BF 250 ns 

HN62W335BTI 250 ns 

Package 

32-pin Plastic DIP 

(DP-32) 

32-lead Plastic SOP 

(FP-32D) 

32-lead Plastic TSOP 

(TIP-32D) 

HITACHI 

• PIN ARRANGEMENT 

HN62W335BP/Fm Series 

NC Vee 
A16 2 31 A18 
A15 3 30 A17 
A12 4 29 A14 

A7 5 28 A13 
A6 6 32-PIN 27 A8 
A5 7 DIP 26 

32-LEAD A9 
A4 8 sOP 25 A11 
A3 9 32-LEAD 24 OE TSOP 
A2 10TOPVIEW23 A10 
A1 11 22 CE 
AO 12 21 D7 
DO 13 20 D6 
D1 14 19 D5 
D2 15 18 D4 

Vss 16 17 D3 

(PinD32.HN62314B,334B) 
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HN62W335B Series ---------------------

• PIN DESCRIPTION 

Pin Name 

Ao - Au 

Do - D7 

CE 

OE 

Vee 

Vss 

NC 

• BLOCK DIAGRAM 

AO 

~ 
Address 

Buffer 

A18 

CE 

OE 

Function 

Address 

Output 

Chip Enable 

Output Enable 

Power Supply 

Ground 

No Connection 

Memory 

Array 

HITACHI 

3-State 

Output 

Buffer 

DO 

~ 
D7 

(BD.HN62314B,334B) 
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--------------------- HN62W335B Series 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage 1 Vee -0.3 to +7.0 

Terminal Voltage 1 VT -0.3 to Vee + 0.3 

Operating Temperature Range TOPA o to +70 

Storage Temperature Range TSTG -55 to + 125 

Temperature Under Bias TBIAS -20 to +85 

Notes: 1. With respect to V ss. 

• CAPACITANCE 
(Vee = 3.0 to 5.5V, Vss = OV, Ta = 25°C, VIN = 0 V, f = 1 MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 CIN - 15 pF 

Output Capacitance 1 COllT - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 3.0 to 5.5V, Vss = 0 V, T. = 0 to 70°C) 

Item Symbol Min. Max. Unit 

Input Leakage Current III - 10 fIA 

Test Condition 

VIN = 0 to Vee 

Unit 

V 

V 

°C 

°C 

°C 

Output Leakage Current ILo - 10 fIA CE = 2.2V, VOllT = 0 to Vee 

Operating Vee Current lee - 30 mA Vee = 5.5 V, IDOUT = 0 mA, tAe= min. 

Standby Vee Current 19B - 30 fIA Vee = 5.5 V, CE ;::: Vee-0.2V 

Input Voltage VIH 2.4 Vee+0.3 V 

VIL -0.3 0.6 V 

Output Voltage VOH 2.4 V IOH = -205 fIA 
VQ - 0.4 V IQ =1.6mA 

HITACHI 
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HN62W335B Series ----------------------

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 3.0 to 5.5V, Vss = 0 V, T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 0.8 V /2.4 V 

.' Input rise and fall times: :>10 ns 
• Output load: 
• Input/Output Timing Reference level: 

1 TIL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN62W335B-25 

Item Symbol Min. Max. Unit 

Read Cycle Time tRC 250 - ns 

Address Access Time tAA - 250 ns 

CE Access Time tACE - 250 ns 

OE Access Time loE - 100 ns 

Output Hold Time from tOHA 0 - os 
Address Change 

OutPlill:lold Time tOHC 0 ns 
from CE 

OutPlill:lold Time tOHO 0 ns 
from OE 

CE to Output in High Z 'cHZ 
1 - 100 ns 

OE to Output in High Z tOHZ 1 - 100 ns 

CE to Output in Low Z tClZ 10 - ns 

OE to Output in Low Z tOLZ 10 - ns 

Note: 1. tCHZ and loHZ define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 

• READ TIMING WAVEFORM 

Address 
, 
J~ ~, 

- I--- t OHA 
tAA 

CE 

t AcE tCHl 

tCll tOHC- -
OE , 

tOE tOHl 

tOll tOHO_ -
Data Out High Z 00<) Data Out Valid ;;\. HighZ 

rv' 

(TD.R.HN62314B,334B) 
Note: 1. tOHA ' tOHC ' tOHO are determined by the faster time. 

2. tAA , t"'CE' tOE are determined by the slower time. 
3. tCLl ' ~z are determined by the slower time. 

HITACHI 
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HN62448 Series -------------- Preliminary 

8M (S12K x 16-bit) and (1 M x 8-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN62448 Series is an 8-Megabit CMOS Mask 

Programmable Read Only Memory organized either as 524,288 x 
16-bit or as 1,048,576 x 8-bit. 

The high density and high speed access provide enough capacity 
and high performance to be used in a system using a high speed 16-
bit or 32-bit microcomputer. In addition the low power consumption 
of this device makes it ideal for battery powered, portable systems. 

Hitachi's HN62448 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP, 44-lead Plastic SOP, 44-lead Plastic TSOP and 
44-lead Plastic QFP packages. The HN62448 is also packaged in 
a 48-lead Plastic SOP. 

• FEATURES 
• Single Power Supply 

Vcc =5V±10% 
• Fast Access Times: 

100 ns/120 ns (max) 
• Low Power Consumption: 

Active Current: 250 mW (typ) 
Standby Current: 5 JlW (typ) 

• User Selectable Organization: 
512K x 16-bit (Word-Wide) 
1 M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
44-lead Plastic TSOP (Type II) 
48-lead Plastic SOP 
44-pin Plastic QFP 

• ORDERING INFORMATION 

Type No Access Time 

HN62448P 100 ns 
120 ns 

HN62448FB 100 ns 
120 ns 

HN62448TT 100 ns 

120 ns 
HN62448F 100 ns 

120 ns 

HN62448FP 100 ns 

120 ns 

Package 
42-pin Plastic DIP 

(DP-42) 
44-lead Plastic SOP 

(FP-44D) 
44-lead Plastic TSOP 

(TTP-44D) 

48-lead Plastic SOP 
(FP-48DA) 

44-pin Plastic QFP 
(FP-44A) 

HITACHI 
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HN62448 Series 

• PIN DESCRIPTION 

Pin Name Function 

Ao - Ala Address 

A_I Address (Word-Wide) 

Do - 0 15 Output 

CE Chip Enable 

OE Output Enable 

BHE Byte Enable 

Vee Power Supply 

Vss Ground 

NC No Connection 

• BLOCK DIAGRAM 

AO 3-State q Address Memory 
Hex! Output 

Buffer Array Byte Buffer 

A18 

CE 

BHE 

(A-1) 1 

OE 

Notes: 1. • : A_I is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V1H : 16-bit (015 - Do) 

BHE=V1L : 8-bit (07 - Do) 
When BHE is low, 0 14 - Qa are in high impedance states. 

HITACHI 

DO q 
015/(07) 

(BD.HNS2418) 
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HN62448 Series 

• PIN ARRANGEMENT 

HN62448P Series HN62448FB Series 
HN62448TT Series 

A18 NC 
NC A17 41 A8 NC 

A7 40 A9 
A18 NC 
A17 A8 

A6 39 Al0 A7 A9 
A5 38 All A6 Al0 
A4 37 A12 A5 All 
A3 36 A13 A4 A12 
A2 35 A14 44-LEAD 

A3 sOP A13 
Al 34 A15 A2 44-LEAD A14 42-PIN TSOP AO DIP 33 A16 Al TOP VIEW A15 
CE TOP VIEW 32 BHE AO A16 

Vss 12 31 Vss CE BHE 
OE 13 30 015/A-l Vss Vss 
00 29 07 OE 015/A-l 
08 28 014 00 07 
01 16 27 06 08 014 
09 17 26 013 01 06 
02 25 05 09 013 

010 19 24 012 02 05 

03 23 04 010 012 

011 22 Vee 
03 04 

I 011 Vee 

(PinD42.HN62438N) (PinD44.HN62438N) 

HN62448F Series 
A18 NC 
A17 2 47 A8 

A7 46 A9 
A6 45 Al0 
A5 44 All 
A4 6 43 A12 
A3 7 42 A13 
A2 8 41 A14 
Al 9 40 A15 
AO 10 39 A16 
NC 11 38 NC 
NC 12 48-LEAD 37 NC 
NC 13 SOP 36 NC 
CE 14 TOP VIEW 35 BHE 

Vss 15 34 Vss 
OE 16 33 015/A-l 
00 17 32 07 
08 18 31 014 
01 19 30 06 
09 20 29 013 

Note: 02 21 28 05 

Pins 11,12,13,36,37 010 22 27 012 

and 38 are connected 03 23 26 04 
to the inner lead frame. 011 24 25 Vee 

(Pin T248.HN62438N) 

HITACHI 
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HN62448 Series 

• PIN ARRANGEMENT, contd. 

HN62448FP Series 

A3 
A2 
A1 
AO 
CE 
NC 
Vss 
OE 
00 
08 
01 

"'d"LOC'O,.....~~COCJ)O--C\I 
«««««««««< 

31 
30 

44-LEAD 29 
PLASTICQFP 28 TOP VIEW 

27 
26 
25 
24 
23 

N C') "<t II) (I) r--. 00 0> O~N 
...- ...- -- -- ...- ..... ...- NNN 

0> N 0 C') ~ 0 8"<t N II) C') 

cCocoz>,coc o 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee'" 5V ± 10%, Vss = 0 V, T. '" 0 to 70°C) 

Item Symbol Min. Max. Unit 

Input Leakage Current III - 10 jJA 

Output Leakage Current ILO - 10 jJA 

Operating Vee Current lee 80 mA 

Standby Vee Current 1591 - 30 jJA 

Input Voltage V1H 2.4 Vcc+0.3 V 

V1L -0.3 0.45 V 

Output Voltage VOH 2.4 - V 

VOL - 0.4 V 

HITACHI 

A13 
A14 
A15 
A16 
BHE 
NC 
Vss 
015/A-1 
07 
014 
06 

(PinQ44.HNS2418) 

Test Condition 

V~=OtoVec 

CE = 2.4 V, VOIJT = 0 to Vee 

Vee'" 5.5 V, looUT = 0 mA, tRe= Min. 

Vee = 5.5 V, CE ~ Vec-0.2V 

IOH = -205 jJA 

IOL = 1.6 mA 
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• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10%, Vss = 0 V, T. = 0 to 70 D C) 
Test Conditions 
• Input pulse levels: 0.8 V /2.4 V 
• Input rise and fall times: 510 ns 

HN62448 Series 

• Output load: 
• Input/Output Timing Reference leveJ: 

1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN62448-10 HN62448-12 

Item Symbol Min. Max. Min. Max. Unit 

Read Cycle Time tAC 100 120 ns 

Address Access Time tAA 100 - 120 ns 

CE Access Time tACE 100 - 120 ns 

OE Access Time tOE 50 - 60 ns 

BHE Access Time taHE 100 - 120 ns 

Output Hold Time from tOHA 0 0 - ns 
Address Change 

Output Hold Time tOHC 0 0 - ns 
from CE 

Output Hold Time toHO 0 0 ns 
from OE 

Output Hold Time tOHB 0 - 0 ns 
from BHE 

CE to Output in High Z tCHZ 
1 - 40 40 ns 

OE to Output in High Z tOHZ 
1 - 40 40 ns 

BHE to Output in High Z taHZ 
1 - 40 40 ns 

CE to Output in Low Z tCLl 5 - 5 ns 

~ to Output in Low Z tOll 5 - 5 ns 

SHE to Output in Low Z talz 5 - 5 - ns 

Note: 1. tCHZ ' 10HZ' and taHZ define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 

HITACHI 
Hitachi America, Ltd .• 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819 • (415) 589-8300 3-27 



HN62448 Series 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage 1 Vcc -0.3 to +7.0 V 

All Input and Output Voltage 1 VT -0.3 to V cc + 0.3 V 

Operating Temperature Range TOPR o to +70 °C 

Storage Temperature Range TSTG -55 to +125 °C 

Temperature Under Bias TBIAS -20 to +85 °C 

Notes: 1. With respect to V SS. 

• CAPACITANCE 
(Vcc = 5V ± 10%, Vss = OV, T. = 25°C, VIN = 0 V, f = 1MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 CIN - 15 pF 

Output Capacitance 1 COUT - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

• READ TIMING WAVEFORM 
Word Mode (BHE = VIH) or Byte Mode (BHE = VI J 

Address [ [ 

- -tOHA 
tM 

CE , 
~ 

tACE tCHZ 

tClZ tOHC- I-
OE '1\ I 

tOE tOHZ 

tOlZ tOHO- I-

Data Out 
HighZ 000 Data Valid \1?00 HighZ 

Jr-i'Y 

(TO. R. HN62438N) 

Note: 1. toHA ' tOHC ' 'oHO are determined by the faster time. 
2. tM , tACE ' toe are determined by the slower time. 
3. tell' ta.z are determined by the slower time. 
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• READ TIMING WAVEFORM 
Word Mode/Byte Mode Switch 

HlghZ ~ ______ ~ 

I. tM ·1.t~1 
SHE 

HighZ 

tBHZ 

Note: 1. CE and OE are of select status. A 18 to A. are fixed~ _ 

HN62448 Series 

HighZ 

Data Valid 

Data Valid 

(TD.Rl.HN62438N) 

2. Dls'A'1 terminal is of output state when SHE = V,H , CE and OE are of selected state. At 
this time, an input signal that is of the inverse phase to the output should not be 
impressed. 

• POWER·UP SEQUENCE 

CE 

Address Valid data 

Dout Valid dala 

(TD.PWRUP) 
I ;?cOns 

Note: This device uses an Address Transient Detector (ATD). After power-up to 4.SV, transfer 
either CE or Address .. 
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HN62448N Series--------- Preliminary 

8M (512K x 16-bit) and (1 M x 8-bit) Mask ROM 
• DESCRIPTION 

The Hitachi HN62448N Series is an 8-Megabit CMOS Mask 
Programmable Read Only Memory organized either as 524,288 x 
16-bit or as 1,048,576 x 8-bit. 

The high density and high speed Fast Address Access provide 
enough capacity and high performance to be used in a system using 
a high speed 16-bit or 32-bit microcomputer. In addition the low 
power consumption of this device makes it ideal for battery powered, 
portable systems. 

Hitachi's HN62448N is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP, 44-lead Plastic SOP, 44-lead Plastic TSOP and 
44-lead Plastic QFP packages. The HN62448N is also packaged in 
a 48-lead Plastic SOP. 

• FEATURES 
• Single Power Supply 

Vcc =5V±100/0 
• Fast Access Times: 

100 nsJ120 ns (max) 
• Fast Address Access, Times (Ao, AJ 

50 nsJ60 ns (max) 
• Low Power Consumption: 

Active Current: 250 mW (typ) 
Standby Current: 5 IlW (typ) 

• User Selectable Organization: 
512K x 16-bit (Word-Wide) 
1M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TIL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
44-lead Plastic TSOP (Type II) 
48-lead Plastic SOP 
44-pin Plastic QFP 

• ORDERING INFORMATION 

Type No Access Time 

HN62448NP 100 ns 
120 ns 

HN62448NFB 100 ns 

120 ns 

HN62448NTI 100 ns 

120 ns 

HN62448NF 100 ns 
120 ns 

HN62448NFP 100 ns 

120 ns 

Package 

42-pin Plastic DIP 
(DP-42) 

44-lead Plastic SOP 
(FP-44D) 

44-lead Plastic TSOP 

(TIP-44D) 

48-lead Plastic SOP 
(FP-48DA) 

44-pin Plastic QFP 

(FP-44A) 
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• PIN DESCRIPTION 

Pin Name Function 

Ao-A18 Address 

A_, Address (Word-Wide) 

Do - D'5 Output 

CE Chip Enable 

OE Output Enable 

BHE Byte Enable 

Vee Power Supply 

Vss Ground 

NC No Connection 

• BLOCK DIAGRAM 

AO 

~ 
A18 

CE 

SHE 

(A-l)* 

AOr----------------------, 

Al~----------------~ 

Nibble 
Decoder 

OE ----------~ ~o_----------------------~ 

Notes: 1. * : A_, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V1H : 16-bit (D'5 - Do) 

BHE=V,L : 8-bit (D7 - Do) 
When BHE is low, D'4 - D8 are in high impedance states. 

HITACHI 

HN62448N Series 

DO 

~ 
015 

/(07) 

(BD.HN62438N) 
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HN62448N Series 

• PIN ARRANGEMENT 

HN62448NP Series HN62448NFB Series 
HN62448NTI Series 

A18 NC 
NC NC A17 41 A8 

A7 40 A9 
A18 NC 
A17 A8 

A6 39 A10 A7 A9 
A5 38 A11 A6 A10 
A4 37 A12 A5 A11 
A3 36 A13 A4 A12 44-LEAD A2 35 A14 A3 sOP A13 
A1 34 A15 A2 44-LEAD A14 42-PIN TSOP AO DIP 33 A16 A1 TOP VIEW A15 
CE TOP VIEW 32 BHE AO A16 

Vss 31 Vss CE BHE 
OE 30 015fA-1 Vss Vss 
DO 29 07 OE 015/A-1 
08 28 014 00 07 
01 27 06 08 014 
09 26 013 01 06 
02 25 05 09 013 

010 24 012 02 05 

03 23 04 010 012 

011 22 Vee 03 04 
011 Vee 

(PinD42.HN62438N) (PinD44.HN62438N) 

HN62448NF Series 
A18 NC 
A17 A8 

A7 46 A9 
AS 45 A10 
A5 44 A11 
A4 43 A12 
A3 42 A13 
A2 41 A14 
A1 40 A15 
AO 39 A16 
NC 38 NC 
NC 48-LEAD 37 NC 
NC sOP 36 NC 
CE TOP VIEW 35 BHE 

Vss 34 Vss 
OE 015/A-1 
00 07 
08 014 
01 06 
09 013 

Note: 02 05 

Pins 11,12,13,36,37 010 012 

and 38 are connected 03 04 
to the inner lead frame. 011 Vee 

(PinT248.HN62438N) 
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• PIN ARRANGEMENT, contd. 

HN62448NFP Series 

A3 
A2 
A1 
AO 
CE 
NC 

Vss 
OE 
DO 
08 
01 

'<tIl)(I)I'-~~OOOl~::~ «««««< 

32 
31 
30 

44·LEAD 29 
PLASTIC OFP 28 TOP VIEW 

27 
26 
25 
24 
23 

~~:!~~~~ ~gC\i~ 

OlNO(f)~O g'<tNII)(f) 
oOoooz>oooo 

A13 
A14 
A15 
A16 
BHE 
NC 

Vss 
015/A-1 
07 
014 
06 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage 1 Vee -0.3 to +7.0 

All Input and Output Voltage 1 VT -0.3 to Vee + 0.3 

Operating Temperature Range TOPR o to +70 

Storage Temperature Range TSTG -55 to +125 

Temperature Under Bias TBIAS -20 to +85 

Notes: 1. With respect to V ss. 

• CAPACITANCE 
(Vee = 5V ± 10%, Vss = OV, T. = 25°C, VIN = 0 V, f = 1MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 CIN - 15 pF 

Output Capacitance 1 COUT 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

HITACHI 

HN62448N Series 

(Pin044.HN62418) 

Unit 

V 

V 

°C 

°C 

°C 

Hitachi America, Ltd.' 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819' (415) 589-8300 3-33 



HN62448N Series 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 
Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Input/Output Timing Reference level: 

0.8 V 12.4 V 
s10 ns 
1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN62448N-10 HN62448N-12 

Item Symbol Min. Max. Min. Max. Unit 

Read Cycle Time tRC 100 120 ns 

Fast Address Read tac 50 60 - ns 
Cycle Time 

Address Access Time tAA - 100 - 120 ns 

Fast (Address Access) taA - 50 60 ns 
Time 

CE Access Time tACE 100 120 ns 

DE Access Time tOE 50 - 60 ns 

SHE Access Time taHE - 100 - 120 ns 

Output Hold Time from tDHA 0 - 0 - ns 
Address Change 

Output Hold Time tDHC 0 0 - ns 
from CE 

Output Hold Time tDHo 0 - 0 ns 
from DE 

Output Hold Time tDHB 0 - 0 - ns 
from SHE 

CEto Output in High Z tCHZ 
1 50 60 ns 

DE to Output in High Z tOHZ 1 50 60 ns 

SHE to Output in High Z taHZ 
1 - 50 - 60 ns 

CE to Output in Low Z tClZ 5 - 5 ns 

DE to Output in Low Z tOLZ 5 5 - ns 

SHE to Output in Low Z talZ 5 5 - ns 

Note: 1. tCHZ ' 10HZ' and taHZ define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 
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HN62448N Series 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Item Symbol Min. Max. Unit Test Condition 

Input Leakage Current III - 10 J.IA VIN=OtoVee 

Output Leakage Current Ilo - 10 J.IA CE = 2.4 V, VOIJr = 0 to Vee 

Operating V cc Current Icc - 120 mA Vcc = 5.5 V, IOOUT = 0 mA, tRC= Min. 

Standby Vec Current IS81 - 30 J.IA Vcc = 5.5 V, CE ~ Vcc-0.2V 

IS82 3 mA Vee = 5.5 V, CE ~ 2.4V 

Input Voltage VIH 2.4 Vce+0.3 V 

Vil -0.3 0.45 V 

Output Voltage VOH 2.4 V IOH = -205 J.IA 
VOL 0.4 V IOL = 1.6 mA 

• READ TIMING WAVEFORM , 
Word Mode (BHE = VIM) or Byte Mode (BHE = VI J 

Address W' 
II\. 

CE 
- I-- tOHA 

tAA 

" I 
t ACE tCHZ 

tCLZ tOHC- I-

OE " 
, 

) 

tOE tOHZ 

tOLZ tOHO- -
Data Out 

HighZ 000 V Data Valid O¢ High Z 

(TD.R.HN62438N) 

Note: 1. tOHA ' tOHC ' 1oHo are determined by the faster time. 
2. tAA , tACE ' tOE are determined by the slower time. 
3. tClZ ' tOLZ are determined by the slower time. 
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HN62448N Series 

• READ TIMING WAVEFORM 

Word Mode/Byte Mode Switch 

SHE 

0 7 to Do 

tSHZ 

HighZ 

tSLZ 

Note: 1. CE and DE are of select status. A,s to Ao are fixed:..- _ 

HighZ 

Data Valid 

Data Valid 

(TD.R1.HN62438N) 

2. D,s/A_, terminal is of output state when SHE = V1H, CE and DE are of selected state. At 
this time, an input signal that is of the inverse phase to the output should not be 
impressed. 

Fast Address Access 

Data Out 

(TO. RN. HN62438N) 
Note: CE and DE are enabled. 
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HN62448N Series 

• POWER-UP SEQUENCE 

CE 

Address Valid data 

Dout Valid data 

(TD.PWRUP) 
t ;;:Ons 

Note: This device uses an Address Transient Detector (ATD). After power-up to 4.SV, transfer 
either CE or Address. 
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HN624316 Series --------- Preliminary 

16M (1 M x 16-bit) and (2M x 8-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN624316 is a 16-Megabit CMOS Mask 

Programmable Read Only Memory organized as 1,048,576 x 16-bit 
and 2,097,152 x 8-bit. 

The high density and high speed provide enough capacity and 
high performance to be used in a system using a high speed 16-bit 
or 32-bit microcomputer. In addition the low power consumption of 
this device makes it ideal for battery powered, portable systems. 

Hitachi's HN624316 is offer~d with JEDEC-Standard pinouts in 
42-pin Plastic DIP, 44-lead Plastic SOP and 48-lead Plastic TOP 
packages. The HN624316 is also packaged in a 48-lead Plastic 
SOP. 

• FEATURES 
• Single Power Supply: 

Vcc =5V±10% 
• Fast Random Access Times: 

120 nsl150 ns (max) 
• Low Power Consumption: 

Active Current: 300 mW (typ) 
Standby Current: 5 JlW (typ) 

• User Selectable Organization: 
1M x 16-bit (Word-Wide) 
2M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TIL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
48-lead Plastic SOP 
48-lead Plastic TSOP (Type II) 

• ORDERING INFORMATION 

Type No. Access Time 

HN624316P 120 ns 

150 ns 

HN624316FB 120 ns 

150 ns 

HN624316F 120 ns 

150 ns 

HN624316TI 120 ns 

150 ns 

Package 

42-pin Plastic DIP 

(DP-42) 

44-lead Plastic SOP 

(FP-44D) 

48-lead Plastic SOP 

(FP-48DA) 

48-lead Plastic TSOP 

(TIP-48D) 
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HN624316 Series 

• PIN ARRANGEMENT 

HN624316P Series HN624316FB Series 

A18 0 A19 NC 44 NC 
A17 41 A8 A18 43 A19 

A7 A9 A17 A8 
A6 39 A10 A7 41 A9 
A5 38 A11 A6 40 A10 
A4 A12 A5 39 A11 
A3 A13 A4 38 A12 
A2 A14 A3 37 A13 
A1 42-PIN A15 A2 44-LEAD 36 A14 DIP SOP 
AD TOP VIEW 33 A16 A1 TOP VIEW 35 A15 
CE 32 BHE AD 34 A16 

Vss 31 Vss CE 33 BHE 
OE 30 015/A-1 Vss 32 Vss 
00 29 07 OE 31 015/A-1 
08 28 014 00 30 07 
01 27 06 08 29 014 
09 26 013 01 28 06 
02 25 05 09 27 013 

010 24 012 02 26 05 
03 23 04 010 25 012 

011 22 Vee 03 24 04 
011 23 Vee 

(PinD42.HN624316N) (PinT244.HN624316N) m HN624316F Series HN624316TT Series 

A18 A19 NC 0 NC 

A17 A8 NC NC 
A7 A9 NC NC 

A6 A10 A18 A19 
A5 A11 A17 A8 

A4 A12 A7 A9 

A3 A13 A6 A10 

A2 A14 A5 A11 

A1 A15 A4 A12 

AD 48-LEAD A16 A3 A13 
NC sOP NC A2 48-LEAD A14 

NC TOP VIEW NC A1 TSOP A15 

NC NC AO TOP VIEW A16 

CE BHE CE BHE 

Vss Vss Vss Vss 
OE 015/A-1 OE 015/A-1 
00 07 DO 07 

08 31 014 08 014 

01 06 01 06 

09 013 09 013 

02 05 02 05 

010 012 010 012 

03 04 03 04 

011 Vee 011 Vee 

(PinT248.HN624316N) (PinT248.HN624116) 
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HN624316 Series 

• PIN DESCRIPTION 

Pin Name Function 

Ao - A19 Address 

A.l Address (Word-Wide) 

Do - 0 15 

CE 

DE 

BHE 

Vee 

Vss 

NC 

• BLOCK DIAGRAM 

AO 

~ 
A19 

CE 

BHE 

(A-1 )* 

DE 

Address 

Buffer 

Output 

Chip Enable 

Output Enable 

Byte Enable 

Power Supply 

Ground 

No Connection 

Memory 

Array 

Hex! 

Byte 

3-State 

Output 

Buffer 

Notes: 1. * : A.l is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,H : 16-bit (015 - Do) 

BHE=V1L :8-bit (07 - Do) 
When BHE is low, 0 14 - Os are in high impedance states. 

HITACHI 

DO 

~ 
015 

/(07) 

(BD.HNS2411S) 
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HN624316 Series 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage 1 Vee -0.3 to +7.0 V 

All Input and Output Voltage 1 VIN. VOUT -0.3 to Vee + 0.3 V 

Operating Temperature Range TOPR o to +70 °C 

Storage Temperature Range TSTG -55 to +125 °C 

Temperature Under Bias TBIAS -20 to +85 °C 

Notes: 1. Relative to V SS. 

• CAPACITANCE 
(Vee = 5V ± 10%, Vss = OV, Ta = 25°C, VIN = 0 V, f = 1MHz) 

Item Symbol Min. Typ. Max. Unit Test Condition 

Input Capacitance 1 CIN - - 15 pF VIN = OV 

Output Capacitance 1 COUT - - 15 pF VOUT = OV 

Notes: 1. This parameter is sampledand not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vss = 0 V, Ta = 0 to 70°C) 

Item Symbol Min. Typ. Max. Unit 

Input Leakage Current III - - 10 ~ 
Output Leakage Current ILO - 10 ~ 
Operating Vee Current lee - - 100 mA 

Standby Vee Current ISBl - 30 ~ 

ISB2 - 3 mA 

Input Voltage VIH 2.2 - Vee+0.3 V 

VIL -0.3 0.8 V 

Output Voltage VOH 2.4 - V 

VOL - 0.4 V 

HITACHI 

Test Condition 

VI N = 0 V to Vee 

CE=2.2V, VOUT=OVtoVee 

Vee = 5.5 V, IDOUT = 0 mA, tRe=min 

Vee = 5.5 V, CE;:o: Vee-0.2V 

Vee = 5.5 V, CE;:o: 2.2V 

IOH = -205 ~ 

IOL = 1.6 mA 
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HN624316 Series 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Reference level for measuring timing: 

0.8 V /2.4 V 
:;;10 ns 
1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN624316-12 HN624316-15 

Item Symbol Min. Max. Min. Max. Unit 

Read Cycle Time tRC 120 - 150 - ns 

Address Access Time tAA 120 150 ns 

Chip Enable Access Time tAcE - 120 - 150 ns 

Output Enable Access tOE 60 - 70 ns 
Time 

BHE Access Time taHE - 120 - 150 ns 

Output Hold Time from tOHA 0 0 - ns 
Address Change 

Output Hold Time from tOHC 0 - 0 - ns 
Chip Enable 

Output Hold Time from tOHo 0 - 0 - ns 
Output Enable 

Output Hold Time from tOHB 0 0 - ns 
BHE 

Chip Enable to Output feHz - 60 - 70 ns 
in High-Z I 

Output Enable to Output toHZ - 60 - 70 ns 
in High-Z I 

BHE to Output in High-Z I taHZ - 60 - 70 ns 

Chip Enable to Output felZ 10 - 10 - ns 
in Low-Z 

Output Enable to Output tOLZ 10 10 - ns 
in Low-Z 

BHE to Output in Low-Z talZ 10 - 10 - ns 

Note: 1. tCHZ ' tOHZ ' taHZ are defined as the time at which the output becomes an open circuit and are 
not referenced to output voltage level.s. 
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HN624316 Series 

• READ TIMING WAVEFORM 
Word Mode (BHE = VIH) or Byte Mode (BHE = VI J 

Address 'V ''1/ 
I\, /\. 

- I- tOHA 

CE 
tAA 

\ / 
/ 

tACE tCHZ 

t ClZ tOHC- I-

OE , / 
/ 

tOE tOHZ 

tOLZ tOHO- I-

Data Out 
High Z O(X) V Data Valid )~ 

High Z 

Note: 1. toHA ' toHc ' toHO are determined by the faster time. (TD.R.HN624316N) 

2. tAA , tAcE , tOE are determined by the slower time. 
3. tClZ ' tOLZ are determined by the slower time. 

Word Mode/Byte Mode Switch 

High z '--t-AA--.. ---1t~ 
High Z 

SHE 

Data Valid 

HighZ 
Data Valid 

tBHZ 
(TD.R1.HN624316N) 

Note: 1. If CE and OE are enabled, A19 to Ao are valid. _ _ 
2. D1/A.1pin is in the output state when BHE is high, CE and OE are enabled. Therefore, the 

input signals of opposite phase to the output must not be applied to them. 
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HN624316 Series 

• POWER-UP SEQUENCE 

Address Valid data 

Dout Valid data 

(TD.PWRUP) 
t ~Ons 

Note: This device uses an Address Transient Detector (ATD). After power-up to 4.5V, transfer 
either CE or Address. 
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HN624316N Series --------- Preliminary 

16M (1M x 16-bit) and (2M x 8-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN624316N is a 16-Megabit CMOS Mask 

Programmable Read Only Memory.organized as 1,048,576 x 16-bit 
and 2,097,152 x 8-bit. 

The high density and high speed Fast Address Access provide 
enough capacity and high performance to be used in a system using 
a high speed 16-bit or 32-bit microcomputer. In addition the low 
power consumption of this device makes it ideal for battery powered, 
portable systems. 

Hitachi's HN624316N is offered with J EDEC-Standard pinouts in 
42-pin Plastic DIP, 44-lead Plastic SOP and 48-lead Plastic TOP 
packages. The HN624316N is also packaged in a 48-lead Plastic 
SOP. 

• FEATURES 
• Single Power Supply: 

Vcc =5V±10% 
• Fast Random Access Times: 

120 nsl150 ns (max) 
• Fast Address Access Times (Ao' Al ): 

60 ns/70 ns (max) 
• Low Power Consumption: 

Active Current: 300 mW (typ) 
Standby Current: 51lW (typ) 

• User Selectable Organization: 
1M x 16-bit (Word-Wide) 
2M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
48-lead Plastic SOP 
48-lead Plastic TSOP (Type II) 

• ORDERING INFORMATION 

Type No. Access Time 

HN624316NP 120 ns 

150 ns 

HN624316NFB 120 ns 

150 ns 

HN624316NF 120 ns 

150 ns 

HN624316NTT 120 ns 

150 ns 

Package 

42-pin Plastic DIP 

(DP-42) 

44-lead Plastic SOP 

(FP-44D) 

48-lead Plastic SOP 

(FP-48DA) 

48-lead Plastic TSOP 

(TTP-48D) 

HITACHI 
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HN624316N Series ----------------------

• PIN ARRANGEMENT 

HN624316NP Series 

A18 
A17 

A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
CE 

Vss 
OE 
DO 
08 
01 
09 
02 

010 
03 

011 

o 

42-PIN 
DIP 

TOP VIEW 

31 

A19 
A8 
A9 
A10 
A11 
A12 
A13 
A14 
A15 
A16 
BHE 
Vss 
015/A-1 
07 
014 
06 
013 
05 
012 
04 
Vee 

HN624316NFB Series 

NC 
A18 
A17 

A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
CE 

Vss 
OE 
00 
08 
01 
09 
02 

44-LEAD 
SOP 

TOP VIEW 

NC 
A19 
A8 
A9 
A10 
A11 
A12 
A13 
A14 
A15 
A16 
BHE 
Vss 
015/A-1 
07 
014 
06 
013 
05 
012 
04 

010 
03 

011 L:::: ___ ~2=.;3:..J Vee 

(PinD42.HN624316N) (Pin T244.HN624316N) 

HN624316NF Series HN624316NTT Series 

A18 
A17 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
NC 
NC 
NC 
CE 
Vss 
OE 
DO 
08 
01 
09 
02 

010 
03 

011 

48-LEAD 
SOP 

TOP VIEW 

A19 
A8 
A9 
A10 
A11 
A12 
A13 
A14 
A15 
A16 
NC 
NC 
NC 
SHE 
Vss 
015/A-1 
07 
014 
06 
013 
05 
012 
04 
Vee 

(Pin T248. HN624316N) 

HITACHI 

NC 
NC 
NC 

A18 
A17 

A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
CE 
Vss 
~ 
DO 
08 
01 
D9 
D2 

010 
03 

011 

r--------, 

48-LEAD 

48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 TSOP 

TOPVIEW 36 

NC 
NC 
NC 
A19 
A8 
A9 
A10 
A11 
A12 
A13 
A14 
A15 
A16 
BHE 35 

34 Vss 
33 015/A-1 
32 07 
31 014 
30 06 
29 013 

05 
012 
04 
Vee 

(PinT248HN624116) 
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---------------------- HN624316N Series 

• PIN DESCRIPTION 

Pin Name Function 

Ao - A,s Address 

A., Address (Word-Wide) 

Do - D'5 Output 

CE Chip Enable 

OE Output Enable 

BHE Byte Enable 

Vee Power Supply 

Vss Ground 

NC No Connection 

• BLOCK DIAGRAM 

AO,--------------------, 

AO 

It 
A19 

CE 

BHE 

(A-1)* 

A1 

Address 

Buffer 

Memory 

Array 

Nibble 

Decoder 

Hexl 

Byte 

OE ----------~ ~~------------------------J 

Notes: 1.' ': A., is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,H : 16-bit (D'5 - Do) 

BHE=V1L : 8-bit (D7 - Do) 
When BHE is low, D'4 - Ds are in high impedance states. 

HITACHI 

DO 

It 
D15 
I(D?) 

(BD.HN624316N) 
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HN624316N Series --------------------

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage 1 Vee ·0.3 to +7.0 V 

All Input and OUtput Voltage 1 VIN,vOtJr ·0.3 to Vee + 0.3 V 

Operating Temperature Range TOPR o to +70 °c 

Storage Temperature Range TSTG ·55 to +125 °C 

Temperature Under Bias TBIAS ·20 to +85 °C 

Notes: 1. Relative to Vss' 

• CAPACITANCE 
(Vee = 5V ± 10%, Vss = OV, T. = 25°C, VN = 0 V, f = 1MHz) 

Item Symbol Min. Typ. Max. Unit Test Condition 

Input Capacitance 1 CIN . . 15 pF VIN =OV 

Output Capacitance 1 CotJr . . 15 pF VOOT =OV 

Notes: 1. This parameter is sampledand not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERA nON 
(Vee = 5V ± 100":', Vss = 0 V, T. = 0 to 70°C) 

Item Symbol Min. Typ. Max. Unit 

Input LeakagE! Current III · · 10 ~ 
Output Leakage Current ILo · · 10 ~ 
Operating Vee Current lee · · 120 mA 

Standby Vee Current IS8 · · 30 ~ 
Input Voltage VIH 2.2 .. Vee+O·3 V 

VIL ·0.3 · 0.8 V 

Output Voltage VOH 2.4 · . V 

VOL · · 0.4 V 

HITACHI 

Test Condition 

VIN = 0 V to Vee 

CE = 2.2 V, VotJr = 0 V to Vee 

Vee = 5.5 V, loooT = 0 mA, ~e=min 

Vcc = 5.5 V, CE ~ Vcc·0.2V 

IOH = ·205 ~ 

IOL = 1.6 mA 
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• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 0.8 V / 2.4 V 
• Input rise and fall times: :0;10 ns 

HN624316N Series 

• Output load: 
• Reference level for measuring timing: 

1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN624316N-12 HN624316N-15 

Item Symbol Min. Max. Min. Max. Unit 

Read Cycle Time tRC 120 150 ns 

Fast Address Read tac 60 70 ns 
Cycle Time 

Address Access Time tAA - 120 150 ns 

Fast Address Access taA - 60 - 70 ns 
Time 

Chip Enable Access Time tAcE - 120 - 150 ns 

Output Enable Access tOE 60 - 70 ns 
Time 

SHE Access Time taHE - 120 150 ns 

Output Hold Time from tOHA 0 0 - ns 
Address Change 

Output Hold Time from tOHC 0 0 ns 
Chip Enable 

Output Hold Time from toHO 0 0 ns 
Output Enable 

Output Hold Time from tOHB 0 - 0 - ns 
SHE 

Chip Enable to Output tCHZ - 60 - 70 ns 
in High-Z 1 

Output Enable to Output tOHZ - 60 - 70 ns 
in High-Z 1 

SHE to Output in High-Z 1 taHZ - 60 - 70 ns 

Chip Enable to Output tCLZ 10 10 ns 
in Low-Z 

Output Enable to Output tOLZ 10 - 10 - ns 
in Low-Z 

SHE to Output in Low-Z talZ 10 - 10 - ns 

Note: 1. tcHZ ' tOHZ ' taHZ are defined as the time at which the output becomes an open circuit and are 

HITACHI 
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HN624316N Series ---------------------

• READ TIMING WAVEFORM 
Word Mode (BHE = VIH) or Byte Mode (BHE = VI J 

Address I/' 'lll' 
\. j\, 

CE 
- ~tOHA 

tAA , 1£ 
j 

t AcE tCHl 

tCll tOHC- I--

OE '\ 
\. )~ 

tOE tOHl 

tOLl tOHO- I-

Data Out 
HighZ OO¢/ Data Valid ~ 

HighZ 

Note: 1. tOHA ' tOHC ' ~HO are determined by the faster time. (TD.R.HN624316N) 

2. tM , tAcE ' toe are determined by the slower time. 
3. ~LZ ' ta.z are determined by the slower time. 

Word Mode/Byte Mode Switch 

HighZ 
High Z ~. ______ ~ 

I_ tM I;Q.~ 
BHE 

Data Valid 

HighZ 
Data Valid 

tBHZ tBHE 
(TD.Rl.HN624316N) 

Note: 1. If CE and OE are enabled, A1g to Ao are valid. _ _ 
2. Dls/A.1pin is in the output state when BHE is high, CE and OE are enabled. Therefore, the 

input signals of opposite phase to the output must not be applied to them. 

HITACHI 
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-------------------'----- HN624316N Series 

Fast Address Access 

Data Out 

Note: CE and DE are enabled. (TD.RN.HN624316N) 

• POWER·UP SEQUENCE 

CE 

Address 

Dout Valid data 

(TD.PWRUP) 

t;:: Ons 

Note: This device uses an Address Transient Detector (ATD). After power-up to 4.5V, transfer 
either CE or Address. 

HITACHI 
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EPROM (UV Erasable and OTP) 
SECTION 4 
EPROM (UV Erasable and OTP) 

256K 32Kx8 

512K 

1M 

4M 

32Kx8 

64Kx8 

64Kx16 
128Kx8 
128Kx8 
128Kx8 

256Kx16 / 512Kx8 
256Kx16 
256Kx16 
256Kx16 
256Kx16 
512Kx8 

HN27C256A Series 
HN27C256H Series 

HN27512 Series 

HN27C1024H Series 
HN27C101A Series 
HN27C301 A Series 
HN27V101A Series 

HN27C4000 Series 
HN27C4096 Series 
HN27C4096H Series 
HN27C4096A Series 
HN27C4096AH Series 
HN27C4001 Series 

HITACHI 

Source Page 

Data Book 4-1 
Data Book 4-11 

Data B.ook 4-21 

Data Book 4-28 
Data Book 4-40 
Data Book 4-52 
Data Book 4-56 

Data Book 4-67 
Replaced by HN27C4096A 
Replaced by HN27C4096AH 
Addendum 4-1 
Addendum 4-15 
Data Book 4-109 
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HN27C4096A Series---------
4M (256K x 16-bit) UV and OTP EPROM 

• DESCRIPTION 
The Hitachi HN27C4096A is a 4-Megabit Ultraviolet Erasable 

and One-Time Programmable Electrically Programmable Read Only 
Memory organized as 262,144 x 16-bits. 

The HN27C4096A features fast address access times of 100, 
120 and 150 ns and low power dissipation. This combination makes 
the HN27C4096Asuitableforhigh speed 16and 32-bit microcomputer 
systems. The HN27C4096A offers high speed programming using 
page programming mode. 

Hitachi's HN27C4096A is offered in JEDEC-Standard Word
Wide EPROM pinouts in 40-pin Ceramic DIP and 44-lead CeramiC 
and Plastic LCC packages. This allows socket replacement with 
Mask ROMs. 

The Ceramic DIP and Ceramic LCC packages are erasable by 
exposure to Ultraviolet light. The PLCC packaged device is One
Time Programmable and once programmed, can not be rewritten. 

• FEATURES 
• Fast Access Times: 

100 nsl120 nsl150 ns (max) 
• Single Power Supply: 

Vcc =5V±10% 
• Low Power Dissipation: 

Active Mode: 35 mW/MHz (typ) 
Standby Mode: 5 IlW (max) 

• High Speed Page and Word Programming: 
Page Programming Time: 3.5 sec (min) 

• Programming Power Supply: 
Vpp =12.5V±0.3V 

• Pin Arrangement: 
JEDEC Standard Word-Wide EPROM 
Mask ROM Compatible 

• Packages: 
40-pin Ceramic DIP 
44-lead Ceramic LCC 
44-lead PLCC 

• ORDERING INFORMATION 

Type No. Access Time Package 

HN27C4096AG-10 100 ns 40-pin Ceramic DIP 

HN27C4096AG-12 120 ns (DG-40A) 

HN27C4096AG-15 150 ns 

HN27C4096ACC-10 100 ns 44-lead Ceramic LCC 

HN27C4096ACC-12 120 ns (CC-44) 

HN27C4096ACC-15 150 ns 

HN27C4096ACP-12 120 ns 44-lead PLCC 

HN27C4096ACP-15 150 ns (CP-44) 

HITACHI 
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HN27C4096A Series ---------------------

• PIN ARRANGEMENT 

HN27C4096AG Series 

Vpp 

CE 
1/015 
11014 
11013 
11012 
11011 
1/010 

1109 40-PIN 

1/08 DIP 

Vss 
TOP VIEW 

1/07 
1/06 
1105 
1/04 
1/03 
1/02 
1/01 
1/00 
OE 

vCC 

A17 
A16 
A15 
A14 
A13 
A12 
A11 
A10 
A9 
Vss 
A8 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 

HN27C4096ACC Series 

HN27C4096ACP Series 

110131/0141/015 CE Vpp NC Vee A17 A16 A15 A14 

16 

M-LEAD 
JLCC and PLCC 

TOP VIEW 

17 29 
1819202122232425262728 

1/03 1/02 1/01 1/00 OE NC AO A 1 A2 A3 A4 

(PinD40.HN27C4096) (PinQM.HN27C4096) 

• PIN DESCRIPTION 

Pin Name Function 

Ao - A17 Address 

1/°0 - 1/°15 Input/Output 

CE Chip Enable 

OE Output Enable 

Vee Power Supply 

Vpp Programming Supply 

Vss Ground 

NC No Connection 

HITACHI 
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-------------------- HN27C4096A Series 

• BLOCK DIAGRAM 

A7~------~~====~ 

A17o------H~====1 

x
Decoder 

2048 x 2048 
Memory Matrix 

1100 o-~---1H >-----l.=:-l----r~=_;;=~l_---__, 
\ 

1I015o--+--r--IH (l---C~~ 

CE 0----1 

DE o-----lHx>+=:;::L~I--r----' 
AO '"'-- AS 

~ High Threshold Inverter 
(BD.HN27C4096) 

• MODE SELECTION 

Mode Vpp Vee CE OE Ag 1/0 

Read Vss-Vee Vee VIL VIL XI Dour 

Output Disable Vss-Vee Vee VIL VIH X High-Z 

Standby Vss-Vee Vee VIH X X High-Z 

Page Page Prog. Set Vpp Vee VIH V 2 H X High-Z 

Prog. Page Data Latch Vpp Vee VIL VH X DIN 

Page Program Vpp Vee VIL VIH X High-Z 

Page Prog. Verify Vpp Vee VIH V X Dour 

Page Prog. Reset Vee Vee VIH V1H X High-Z 

Word Program Vpp Vee VIL VIH X DIN 

Prog. Program Verify Vpp Vee VIH VIL X Dour 

Optional Verify Vpp Vee VIL VIL X Dour 

Program Inhibit Vpp Vee VIH VIH X High-Z 

Identifier Vss-Vee Vee VIL VIL VH ID 

Notes: 1. X = Don't Care. Vpp = 0 V to Vee' 
2. 11.5 V S; V H S; 12.5 V 

HITACHI 
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HN27C4096A Series ---------------------

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage 1 Vee -0.6 to +7.0 

Programming Voltage 1 Vpp -0.6 to +13.5 

All Input and Output Voltage 1.2 V1N.VOliT -0.6 to +7.0 

Ag and OE Voltage 2 V10 -0.6 to +13.0 

Operating Temperature Range TOPR o to +70 

· Storage Temperature Range 3 TSTG -65 to + 125' 
-55 to + 125 5 

Storage Temperature Under Bias T91AS o to +80 

Notes: 1. Relative to Vss' 
2. 
3. 
4. 
5. 

VIN' V OliT' and VID min = -2.0V for pulsewidth S; 20 ns. 
Device storage temperature range before programming. 
HN27C4096AG and HN27C4096ACC. 
HN27C4096ACP. 

• CAPACITANCE (T. = 25°C, f = 1 MHz) 

Item Symbol Min. Typ. Max. Unit 

Input Capacitance CIN - - 12 pF 

Output Capacitance COliT - 20 pF 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee ~ 5V± 10%, Vpp = Vssto Vcco T. = 0 to 70°C) 

Item Symbol Min. Typ. Max. Unit 

Input Leakage Current III - - 2 J.IA 
Output Leakage Current ILo - - 2 J.IA 

Test Condition 

VIN = OV 

VOUT = OV 

Test Condition 

VIN = 5.5 V 

V OliT = 5.5 V/0.45 V 

Unit 

V 

V 

V 

V 

°C 

°C 

°C 

Operating Vee Current leel - - 30 mA IOliT = 0 mA, f = 1 MHz 

lee2 - 100 mA IOliT = 0 mA, f = 10 MHz 

Standby Vee Current IS91 - 1 mA CE = VIH 

IS92 - 1 20 J.IA CE = Vee ±0.3 V 

Vpp Current Ippl - 1 20 J.IA Vpp= 5.5 V 

Input Voltage V1H 2.2 - Vee + 1 2 V 

V1L -0.3 1 - 0.8 V 

Output Voltage VOH 2.4 - - V IOH = -400 J.IA 
Va. - 0.45 V Ia. = 2.1 mA 

Notes: 1. VI L min = -1.0 V for pulse width S; 50 ns. 
V1L min = -2.0 V for pulse width S; 20 ns. 

2. V1H max = Vee + 1.5 V for pulse width S; 20 ns. 
If V1H is over the specified maximum value, Read operation can not be guaranteed. 

HITACHI 
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--------------------- HN27C4096A Series 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vpp = Vss to Vce ' T. = 0 to 70 CC) 

Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Reference levels for measuring timing: 

0.45 V / 2.4 V 
S 10 ns 
1 TTL Gate + 100 pF (Including scope and jig) 
0.8 V/2.0 V 

HN27C4096A-10 HN27C4096A-12 HN27C4096A-15 Test 
Item Symbol Min. Max. Min. Max. Min. Max. Unit Condition 

Address Access Time tAcC 100 120 150 ns CE=OE=V1L 

Chip Enable Access Time tCE 100 120 - 150 ns OE = V1L 

Output Enable Access tOE 60 60 70 ns CE = V1L 
Time 

Output Disable to High-Z ' tOF 0 35 0 40 0 50 ns CE = V1L 

Output Hold to Address tOH 5 - 5 5 - ns CE =OE = V'L 
Change 

Note: 1. tOF is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 

• READ TIMING WAVEFORM 

Address )( K 
Standby Mode } Active Mode I Standby Mode 

tCE 

OENp P \ I 

tOE t DF 

tAccl~ ~ 
tOH -

//// Data Out Valid '\1\ 
\.I\\.\. IV Data Out 

(TO. R. H N27C4096) 

HITACHI 
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HN27C4096A Serles---------------------

• DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Vee = 6.25 V ±0.25 V, Vpp = 12.5 V±0.3 V, T. = 25 aC±5 ac) 

Item Symbol Min. Typ. Max. Unit Test Condition 

Input Leakage Current III - - 2 ~ VN = 6.5 VI 0.45 V 

Operating Vee Current Icc - - 50 mA 

Operating V pp Current Ipp - - 70 7 mA CE = V1L 

Input Voltage 3 

Output Voltage 

Notes: 1. 
2. 
3. 

4. 
5. 
6. 
7. 

V1H 2.2 - Vee +.5 6 V 

V1L - 0.15 - 0.8 V 

VH 11.5 12.0 12.5 V 

VOH 2.4 - - V 

VOL - - 0.45 V 

Vee must be applied before V pp and removed after V pp. 
Vppmust not exceed 13 V, including overshoot. 

IOH = -400 ~ 

IOH = 2.1 mA 

Device reliability may be adversely affected if the device is installed or removed while 
Vpp= 12.5 V. _ 
Do not change Vpp from V L to 12.5 V or 12.5 V to V1L when CE = low. 
V1L min = -0.6 V for pulse width ::; 20 ns. 
If V1H is over the specified maximum value, programming operation can not be guaranteed. 
Ipp = 40 mA in Word Programming Mode. 

HITACHI 
4-6 Hitachi America, ltd .• 2000 Sierra Point Pkwy.' Brisbane, CA 94005-1819' (415) 589-8300 



--------------------- HN27C4096A Series 

• AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Vee = 6.25 V±0.25 V, Vpp = 12.5 v±0.3 V, T. = 25°C±5°C) 

Test Conditions 
• Input pulse levels: 0.45 V / 2.4 V 
• Input rise and fall times: ::;; 20 ns 
• Reference levels for measuring timing: 0.8 V / 2.0V 

Item Symbol Min. Typ. Max. Unit 

Address Setup Time tAS 2 fls 

Address Hold Time tAH 0 fls 

Data Setup Time tos 2 - fls 

Data Hold Time tOH 2 fls 

Chip Enable Setup Time teES 2 - fls 

Vpp Setup Time lvps 2 fls 

Vee Setup Time lves 2 - fls 

Output Enable Setup Time tOES 2 - fls 

Output Disable Time tOF 0 130 ns 

Programming Pulse Width tpw 47.5 50.0 52.5 fls 

Data Valid from Output Enable Time tOE 0 150 ns 

Chip Enable Pulse Width During Data latch ~w 1 - fls 

Output Enable = VH Setup Time tOHs 2 - fls 

Output Enable = V H Hold Time tOHH 2 - fls 

Output Enable Hold Time tOEH 2 - fls 

V pp Hold Time tVRS 1 - fls 

Page Programming Reset Time lvLw 1 - fls 

Test Condition 

Note: 1. tDF is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 

2. Page Program Mode will be reset when V pp is set to Vee or less. 

HITACHI 
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HN27C4096A Series ---------------------

• PAGE PROGRAMMING FLOWCHART 
The Hitachi HN27C4096A can be programmed with the high performance Page Programming algorithm 

shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 

Note: 1. To set the device into Page Programming, apply 12.5 V to V pp then followed by applying 
12 V to OE. The device operates in Page Program Mode until reset. 

2. To reset the Page Program Mode, set V pp = Vee or less. 

Address + 1 -+ Adress 

SET PAGE PROG. LATCH MODE 
V pp= 12.5±0.3V V CC=6.25±0 .25V 

~=12.0±0.5V 

Address + 1 -+ Adress 

Address + 1 -+ Adress 

SET PAGE PROGNERIFY MODE 
Vpp=12.5±0.3V V CC=6.25±0.25V 

HITACHI 

YES 

(FC.PP.HN27C4096) 
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--------------------- HN27C4096A Series 

• PAGE PROGRAMMING TIMING WAVEFORM 

A2-A17 

AO,A1 

Data 

Vpp 

Vpp 

Vee 

Page Program Mode 

Program Data Latch Page Program Program Verify. 
I----~----------~·~·--~~--~---·~·I -·--~~-~~~~-~-~I 

Data Out Valid 

tVRS 

(TD.PP.HN27C4096) 

HITACHI 
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HN27C4096A Series ---------------------

• WORD PROGRAMMING FLOWCHART· 
The Hitachi HN27C4096A can be programmed with the high performance Word Programming algorithm 

shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 

Address + 1 ~Address 

SET PROGNERIFY MODE 
Vpp=12.5±O.3V Vcc=6.25±O.25V 

Program tpw=50~s±5% 

SET READ MODE 

Vcc=5.0±O.5V Vpp=Vcc 

HITACHI 

NOGO 

NOGO 

YES 

(FC.P.HN27C4096) 
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-------------------- HN27C4096A Series 

• WORD PROGRAMMING TIMING WAVEFORM 

Address 

Data 

Vpp 

Vcc 

CE 

V 
V 

• - )< 

tAS 
~ 

J.Q§. 

~ . lvp~ 

V 
V ~~+1.2/ 

Jw 

Program Program Verify 
• • • 

K= 
tAH -

Data In Stable ~ ~ Data Out Val d I"-
~ '!o ,/ 

Jm!.. ~ 

tpw 5 ~E 

~ / 

(TD.P.HN27C4096) 

HITACHI 
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HN27C4096A Series ---------------------

• OPTIONAL PAGE PROGRAMMING FLOWCHART 
The Hitachi HN27C4096A can be programmed with the high performance Optional Page Programming 

algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage 
stress to the device or deterioration in reliability of programmed data. 

This programming algorithm is a combination of Page Programming and Word Verify .Itcan be used to avoid 
the increased programming verify time when a programmer with a slower machine cycle is used and shorten 
the total programming time. 

Please refer to the timing specifications for page programming and word programming. 

Address + 1 -+ Adress 

Address + 1 ~ Address 

(FC.OPP.HN27C4096) 
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--------------------- HN27C4096A Series 

• OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM 

A2-A17 

AD, A1 

Data 

Ypp 
Vpp 

Yee 

Yee+ 
Ycc 

Yee 

l-

1.25 r-

--.J 

Page Program Mode . . 
Program Data Latch Page Program 

"\ 
-1 

I·s 
Jt.H 

It;IH lAS .-r.--

~ it ) , 
-- !\-

._ ..,!QH 

.-bES 
lo:iiain~ 
tStabl ____ 

IyPS 
tyPS 
I-, 

W 
IyCS IYRS tYLW 

IOHH ~S -
ItoH~ 

~ 
r--, 

~ toES 

IpW ~ , 

HITACHI 

Word Program Mode . 
Program Yerify Program 

r-
"--I- tAr -r-
'----

tos 

* - ,..j tOH 

~K Data in stable 
l....l£aliIj, 

JE ~ 
i-

~ !=S 

\ i 
I .I 
I IpW I 

~ 
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HN27C4096A Series ---------------------

• ERASING THE HN27C4096A 
The Hitachi HN27C4096A Ceramic DIP and Ceramic LCC packages allow these devices to be erased by 

exposure to ultraviolet light of 2537 A. All of the data is changed to "1" after this erasure procedure. The minimum 
integrated dose (UV intensity x exposure time) for erasure is 15 W-sec/cm 2• 

• DEVICE IDENTIFIER MODE DESCRIPTION 
The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 

and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 

• HN27C4096A SERIES IDENTIFIER CODE 

Identifier Ao I/Os-1/015 1/°7 

Manufacturer Code V1L X 0 

Device Code 

Notes: 1. 
2. 
3. 
4. 

V1H X 1 

Vee = 5.0 V± 10% 
Ag = 12.0 V ± 0.5V _ 
A(As' A10-A I7 , CE, OE = V1L 

X = Don't Care 

I/Os 

0 

0 

1/°5 1/°4 

0 0 

1 0 

• HN27C4096ACP RECOMMENDED SCREENING CONDITIONS 

1/°3 1/°2 11°1 11°0 Hex Data 

0 1 1 1 07 

0 0 1 0 A2 

Before mounting the HN27C4096ACP package, please make the following screening (baking without bias) 
shown below: 

(RSC.EPROM) 

HITACHI 
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HN27C4096AH SerieS-------Preliminary 

4M (256K x 16-bit) UV and OTP EPROM 

• DESCRIPTION 
The Hitachi HN27C4096AH is a 4-Megabit Ultraviolet Erasable 

and One-Time Programmable Electrically Programmable Read Only 
Memory organized as 262,144 x 16-bits. 

The HN27C4096AH features fast address access times of 85 
and 100 ns with 45 ns 4-Word Burst Mode. This combination makes 
the HN27C4096AH suitable for high speed 16 and 32-bit 
microcomputer systems. The HN27C4096AH offers high speed 
programming using page programming m"ode. 

Hitachi's HN27C4096AH is offered in JEDEC-Standard Word
Wide EPROM pinouts in 40-pin Ceramic DIP and 44-lead Ceramic 
and Plastic LCC packages. This allows socket replacement with 
Mask ROMs. 

The Ceramic DIP and Ceramic LCC packages are erasable by 
exposure to Ultraviolet light. The PLCC packaged device is One
Time Programmable and once programmed, can not be rewritten. 

• FEATURES 
• Fast Access Times: 

85 ns I 100 ns (max) 
• Burst Access Times: 

45 ns I 45 ns (max) 
• Single Power Supply: 

Vcc =5V±10% 
• Low Power Dissipation: 

Active Mode: 35 mW/MHz (typ) 
Standby Mode: 30 mA (max) 

• High Speed Page and Word Programming: 
Page Programming Time: 3.5 sec (min) 

• Programming Power Supply: 
Vpp= 12.5 V±0.3 V 

• Pin Arrangement: 
JEDEC Standard Word-Wide EPROM 
Mask ROM Compatible 

• Packages: 
40-pin Ceramic DIP 
44-lead Ceramic LCC 
44-lead PLCC 

• ORDERING INFORMATION 

Type No. Access Time Package 

HN27C4096AHG-85 85 ns 40-pin Ceramic DIP 

(DG-40A) 

HN27C4096AHCC-85 85 ns 44-lead Ceramic LCC 

(CC-44) 

HN27C4096AHCP-10 100 ns 44-lead PLCC 

(CP-44) 

HITACHI 
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HN27C4096AH Series 

• PIN ARRANGEMENT 

HN27C4096AHG Series 

Vpp 
CE 

1/015 
1/014 
1/013 
1/012 
1/011 
1/010 

1/09 
40-PIN 

1/08 DIP 

Vss 
TOP VIEW 

1/07 
1/06 
1/05 
1/04 
1/03 
1102 
1/01 
1/00 
OE 

Vcc 
A17 
A16 
A15 
A14 
A13 
A12 
A11 
A10 
A9 
Vss 
A8 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 

HN27C4096AHCC Series 

HN27C4096AHCP Series 

1/0131/0141/015 CE Vpp NC Vcc A17 A16 A15 A14 

44-LEAD 
JLCC and PLCC 

TOP VIEW 

1/03 1/02 1/01 1/00 OE NC AD A 1 A2 A3 A4 

(PinD40.HN27C4096) (PinQ44.HN27C4096) 

• PIN DESCRIPTION 

Pin Name Function 

Ao - A17 Address 

1/00 - 1/015 Input/Output 

CE Chip Enable 

OE Output Enable 

Vee Power Supply 

Vpp Programming Supply 

Vss Ground 

NC No Connection 

HITACHI 
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--------------------- HN27C4096AH Series 

• BLOCK DIAGRAM 

A7~-------C6=====~ 

A17~-----H~====l 

x
Decoder 

2048 x 2048 
Memory Matrix 

1/00 o--.---_H ,>---.:...---r=-:-r---i---'-:;--;:::=-'--l---~ 
I 

1/015 o----+-~-_H ":>+-----1 

CE 0----1 

OEo---~~~;t~---r-~ 

• MODE SELECTION 

Mode Ypp 

Read Yss-Yee 

Output Disable Yss-Yee 

Standby 

Page 

Prog. 

Word 

Prog. 

Identifier 

Notes: 1. 
2. 

Yss-Yee 

Page Prog. Set Ypp 

Page Data Latch Ypp 

Page Program Ypp 

Page Prog. Verify Ypp 

Page Prog. Reset Yee 

Program Ypp 

Program Verify Ypp 

Optional Verify Vpp 

Program Inhibit Ypp 

Yss-Vee 

X = Don't Care. Y pp = 0 V to Yee. 
11.5 Y ~ V H ~ 12.5 Y 

Yee 

Yee 

Yee 

Yee 

Yee 

Yee 

Yee 

Yee 

Yee 

Yee 

Yee 

Yee 

Yee 

Yee 

AO ~ A6 

[i;!>- : High Threshold Inverter 

CE OE 

YIL YIL 

YIL YIH 

YIH X 

YIH Y 2 H 
YIL YH 

YIL YIH 

YIH Y 

YIH YIH 

YIL YIH 

YIH YIL 

YIL YIL 

YIH YIH 

YIL YIL 

HITACHI 

(BD.HN27C4096) 

Ag 110 

X' Dour 

X High-Z 

X High-Z 

X High-Z 

X DIN 

X High-Z 

X Dour 

X High-Z 

X DIN 

X Dour 

X Dour 

X High-Z 

YH ID 
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HN27C4096AH Series --------------------

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage 1 Vcc -0.6 to +7.0 

Programming Voltage 1 Vpp -0.6 to + 13.5 

All Input and Output Voltage 1.2 VIN,v01fT -0.6 to +7.0 

Ag and OE" Voltage 2 VIO -0.6 to +13.0 

Operating Temperature Range TOPR o to +70 

Storage Temperature Range 3 TSTG -65 to + 125 4 

-55 to +125 5 

Storage Temperature Under Bias T91AS o to +80 

Notes: 1. Relative to V ss' 
2. 
3. 
4. 
5. 

VIN' V01fT• and VIO min = -2.0V for pulse width ~ 20 ns. 
Device storage temperature range before programming. 
HN27C4096AHG and HN27C4096AHCC. 
HN27C4096AHCP. 

• CAPACITANCE (T. = 25°C, f = 1MHz) 

Item Symbol Min. Typ. Max. Unit 

Input Capacitance CIN - - 12 pF 

Output Capacitance C01fT - - 20 pF 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
'(Vcc = 5V ± 10%, Vpp = Vssto Vcc' T. = 0 to 70°C) 

Item Symbol Min. Typ. Max. Unit 

Input Leakage Current III - - 2 flA 
Output Leakage Current ILC) - - 2 flA 

Test Condition 

VIN = OV 

V01fT =OV 

Test Condition 

VIN =5.5V 

V 01fT = 5.5 V/0.45 V 

Unit 

V 

V 

V 

V 

°C 

°C 

°C 

Operating V cc Current Iccl - - 35 mA 101fT = 0 mA, f = 1 MHz 

Icc2 - - 140 mA 101fT = 0 mA, f = 11.7 MHz 

Standby V cc Current IS91 - - 30 mA CE = VIH 

VppCurrent Ippl 1 20 flA Vpp= 5.5 V 

Input Voltage VIH 2.2 - Vcc + 12 V 

VIL -0.3 1 - 0.8 V 

Output Voltage VOH 2.4 - - V IOH = -400 flA 
VOl - - 0.45 V 10l = 2.1 mA 

Notes: 1. VIL min = -1.0 V for pulse width ~ 50 ns. 
VIL min = -2.0 V for pulse width ~ 20 ns. 

2. VIH max = V cc + 1.5 V for pulse width ~ 20 ns. 
If VIH is over the specified maximum value, Read operation can not be guaranteed. 

HITACHI 
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--------------------- HN27C4096AH Series 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10%, Vpp = Vss to Vcc' T. = 0 to 70DC) 

Test Conditions 
• Input pulse levels: 0.45 V / 2.4 V 
• Input rise and fall times: s; 10 ns 
• Output load: 
• Reference levels for measuring timing: 

1 TTL Oate + 100 pF (Including scope and jig) 
0.8 V/2.0 V 

HN27C4096AH-85 HN27C4096AH-l0 Test 
Item Symbol Min. Max. Min. Max. Unit Condition 

Address Access Time tACC 85 100 ns CE=OE=V1L 

Chip Enable Access Time tCE - 85 100 ns OE = V1L 

Output Enable Access tOE - 45 - 60 ns CE = V1L 

Time 
-

Burst Address Access 'sAC - 45 45 ns CE = V1L 

Output Disable to High-Z 1 tOF 0 30 0 35 ns CE = V1L 

Output Hold to Address tOH 5 - 5 - ns CE =OE = V1L 

Change 

Note: 1. tOF is defined as the time at which the output becomes an open circuit and data is no 
longer driven . 

• READ TIMING WAVEFORM 

Address )( ~ 
Standby Mode 1 Active Mode I Standby Mode 

tCE 

OENp p \ I 

tOE t OF 

tAcc ---==+ ~ 
tOH -

////v Data Out Valid '\1\ 
'\.'\'\\ /lIV' 

Data Out 

(TD.R.HN27C4096) 

HITACHI 
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HN27C4096AH Series --------------------

• READ TIMING WAVEFORM (BURST ACCESS MODE) 

Data Out 

(TO. RNW.HN27C4000) 

• DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Vee = 6.25 V ±0.25 V, Vpp = 12.5 V ±0.3 V, T. = 25 °C±5 DC) 

Item Symbol Min. Typ. Max. Unit Test Condition 

Input Leakage Current ILl - - 2 J.IA VIN = 6.5 VI 0.45 V 

Operating Vee Current lee - - 50 mA 

Operating V pp Current Ipp - - 70 7 mA CE = VIL 

Input Voltage 3 

Output Voltage 

Notes: 1. 
2. 
3. 

4. 
5. 
6. 
7. 

VIH 2.2 - Vee +.5 6 V 

VIL - 0.15 0.8 V 

VH 11.5 12.0 12.5 V 

VOH 2.4 - V 

VOL - - 0.45 V 

Vee must be applied before V pp and removed after V pp' 
Vpp must not exceed 13 V, including overshoot. 

IOH = -400 J.IA 
IOH = 2.1 mA 

Device reliability may be adversely affected if the device is installed or removed while 
Vpp=12.5V. _ 
Do not change V pp from VIL to 12.5 V or 12.5 V to VI L when CE = low. 
VIL min = -0.6 V for pulse width :s; 20 ns. 
If VIH is over the specified maximum value, programming operation can not be guaranteed. 
Ipp = 40 mA in Word Programming Mode. 

HITACHI 
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--------------------- HN27C4096AH Series 

• AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Vee = 6.25 V ± 0.25 V, Vpp = 12.5 v± 0.3 V, T. = 25°C ± 5°C) 

Test Conditions 
• Input pulse levels: 0.45 V / 2.4 V 
• Input rise and fall times: s: 20 ns 
• Reference levels for measuring timing: 0.8 V / 2.0V 

Item Symbol Min. Typ. Max. Unit 

Address Setup Time tAS 2 - Ils 

Address Hold Time tAH 0 - Ils 

Data Setup Time tos 2 - Ils 

Data Hold Time tOH 2 - Ils 

Chip Enable Setup Time teEs 2 - Ils 

V pp Setup Time lvps 2 - Ils 

Vee Setup Time lvcs 2 - Ils 

Output Enable Setup Time tOEs 2 Ils 

Output Disable Time tOF 0 - 130 ns 

Programming Pulse Width tpw 47.5 50.0 52.5 Ils 

Data Valid from Output Enable Time tOE 0 - 150 ns 

Chip Enable Pulse Width During Data Latch ~w 1 - Ils 

Output Enable = V H Setup Time tOHS 2 - Ils 

Output Enable = V H Hold Time tOHH 2 - Ils 

Output Enable Hold Time tOEH 2 - - Ils 

V pp Hold Time lvRS 1 - Ils 

Page Programming Reset Time lvLW 1 - Ils 

Test Condition 

Note: 1. tOF is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 

2. Page Program Mode will be reset when V pp is set to Vee or less. 

HITACHI 
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HN27C4096AH Series --------------------

• PAGE PROGRAMMING FLOWCHART 
The Hitachi HN27C4096AH can be programmed with the high performance Page Programming algorithm 

shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 

Note: 1. To set the device into Page Programming, apply 12.5 V to V pp then followed by applying 
12 V to OE. The device operates in Page Program Mode until reset. 

4-22 

2. To reset the Page Program Mode, set V pp = Vee or less. 

Address + 1 -> Adress 

SET PAGE PROG. LATCH MODE 
V pp= 12.5±0.3V V CC=6.25±0.25V 

~=12.0±0.5V 

Address + 1 -> Adress 

Address + 1 -> Adress 

Address + 1 -> Adress 

SET PAGE PROGNERIFY MODE 
Vpp=12.5±0.3V V Cc=6.25±0.25V 

HITACHI 

YES 

(FC.PP.HN27C4096) 
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-------------------- HN27C4096AH Series 

• PAGE PROGRAMMING TIMING WAVEFORM 

A2-A17 
--f-J 

AO,A1 

Data 

Vpp 

Vpp 

Vee 

Page Program Mode 

Program Data Latch • Page Program •• Program Verify. 

Data Out Valid 

tVRS 

(TD.PP.HN27C4096) 
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HN27C4096AH Series ----------,------------

• WORD PROGRAMMING FLOWCHART 
The Hitachi HN27C4096AH can be programmed with the high performance Word Programming algorithm 

shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 

Address + 1 ~Address 

SET PROGNERIFY MODE 
Vpp=12.5±O.3V Vcc=6.25±O.25V 

Program tpw=50I-/s±5% 

SET READ MODE 

Vcc=5.0±O.5V Vpp=Vcc 

HITACHI 

NOGO 

NOGO 

YES 

(FC.P.HN27C4096) 
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-------------------- HN27C4096AH Series 

• WORD PROGRAMMING TIMING WAVEFORM 

Address 

Data 

Vpp 

Vcc 

CE 

OE 

-----x 

PP ./ 
'~ 

V 
V 

cc+1.2/ 
~ 

V 
V 

• 

~ 

tos -
~ 

~ 

Program Program Verify 
II • • 

C 
tAH -

Data In Stable ~ Data Out Val d " It" ./ 

.!!lli. ~ 

D;:( tpw 
~ ~E 

"'" / 

(TO.P.HN27C4096) 
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HN27C4096AH Series -~~-----------------

• OPTIONAL PAGE PROGRAMMING FLOWCHART 
The Hitachi HN27C4096AH can be programmed with the high performance Optional Page Programming 

algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage 
stress to the device or deterioration in reliability of programmed data. 

This programming algorithm is a combination of Page Programming and Word Verify.ltcan be used to avoid 
the increased programming verify time when a programmer with a slower machine cycle is used and shorten 
the total programming time. 

Please refer to the timing specifications for page programming and word programming. 

Address + 1 -+ Address 

(FC.OPP.HN27C4096) 
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--------------------- HN27C4096AH Series 

• OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM 

A2-A17 

AO,A1 

Data 

Vpp 
Vpp 

Vee 

I-

1.25 I-

-.J 

Page Program Mode . . 
Program Data Latch Page Program 

r } 

Jp,H 
"""-

t·s r;I, -f--

~ t , 
--

• _ ,.!QH 

-I::l?s 
I Data in ~ 
l§~ _ 

tvps 

tvcs tVRS 

tOHH ~S ..... 
~ 

~ 
--. E1 toES 

tpw I-~ , 

HITACHI 

Word Program Mode . 
Program Verify Program 

\ C -1 ..-
tAS tA~ 

"""\ 
I-r -' -

tDS 

-+ I- ~ toH 
l6aiaoul!{ Data in stable 
~ 

tvps ~E tDF 'f --
J 
tVLW 

~ fOS 

"- J 
I .1 
I tpw I 

~ 
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HN27C4096AH Series --------------------

• ERASING THE HN27C4096AH 
The Hitachi HN27C4096AH Ceramic DIP and Ceramic LCC packages allow these devices to be erased by 

exposure to ultraviolet light of 2537 A. All of the data is changed to "1" after this erasure procedure. The minimum 
integrated dose (UV intensity x exposure time) for erasure is 15 W-sec/cm2• 

• DEVICE IDENTIFIER MODE DESCRIPTION 
The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 

and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 

• HN27C4096AH SERIES IDENTIFIER CODE 

Identifier Ao I/0s-I/O Is 1/07 

Manufacturer Code V1L X 0 

Device Code 

Notes: 1. 
2. 
3. 
4. 

V1H X 1 

Vcc =5.0V±10% 
Ag = 12.0 V ±O.5V _ 
A(As' A IO-A17 , CE, OE = V1L 

X = Don't Care 

I/0e 

0 

0 

1105 1/04 11°3 

0 0 0 

1 0 0 

• HN27C4096AHCP RECOMMENDED SCREENING CONDITIONS 

1/02 1/°1 1/00 Hex Data 

1 1 1 07 

0 1 0 A2 

Before mounting the HN27C4096AHCP package, please make the following screening (baking without bias) 
shown below: 

(RSC,EPROM) 
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EEPROM 
SECTION 5 
EEPROM Source Page 

64K 8Kx8 HN58C65 Series Data Book 5-1 
8Kx8 HN58C66 Series Data Book 5-15 

256K 32Kx8 HN58C256 Series Addendum 5-1 
32Kx8 HN58C257 Series Addendum 5-12 
32Kx8 HN58V257 Series Addendum 5-26 

1M 128Kx8 HN58C1001 Series Addendum 5-40 
128Kx8 HN58V1001 Series Addendum 5-56 
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HN58C256 Series 

256K (32K x 8-bit) EEPROM 

• DESCRIPTION 
The Hitachi HN58C256 is a 256-Kilobit CMOS Electrically 

Erasable Programmable Read Only Memory (EEPROM) organized 
as 32,768 x 8-bits. The HN58C256 is capable of in-system electrical 
Byte and Page reprogrammability. 

The HN58C256 achieves fast address access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C256 has a 64-Byte Page Programming function to 
make its erase and write operations faster. The HN58C256 features 
Data Polling to indicate completion of erase and programming 
operations. 

The HN58C256 provides several levels of data protection. 
Hardware data protection is provided with noise protection on the 
WE signal and write inhibit on power on and off. 

The HN58C256 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
eraselwrite endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The Hitachi HN58C256 is offered in JEDEC-Standard Byte
Wide EEPROM pinouts in 28-pin Plastic DIP and 28-lead SOP 
packages . 

• FEATURES 
• Single Power Supply: 

Vcc=5V± 10% 
• Fast Access Time: 

200 ns (max) 
• Low Power Dissipation: 

Active Current: 20 mW/MHz (typ) 
Standby Current: 200 IlW (typ) 

• Automatic Programming: 
Automatic Page Write: 10 ms (max) 
64 Byte Page Size 
Automatic Byte Write: 10 ms (max) 

• Data POlling 
• Data Protection Circuitry on Power OnlOff 
• Data Retention: 10 years 
• Erase/Write Endurance: 

100,000 cycles in Page Mode 
• Pin Arrangement: 

JEDEC Standard Byte-Wide EEPROM 
• Packages: 

28-pin PI!U!tic DIP 
28-lead Plastic SOP 

HITACHI 
Hitachi America, Ltd .• 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819' (415) 589-8300 5-1 



HN58C256 Series 

• ORDERING INFORMATION 

Type No. Access Time Package 

HN58C256P-20 200 ns 28-pin Plastic DIP 

(DP-28) 

HN58C256FP-20 200 ns 28-lead Plastic SOP 

(FP-28D) 

• PIN ARRANGEMENT • PIN DESCRIPTION 

HN58C256P Series Pin Name Function 
HN58C256FP Series 

Ao - A,. Address 

A14 Vcc 1/00 - 1/07 
'l 

InpuVOutput 

A12 2 WE OE Output Enable 
A7 3 A13 

A6 4 A8 
CE Chip Enable 

AS 5 A9 
6 

28-PIN 
A11 A4 DIP 

WE Write Enable 

Vee Power Supply 
A3 7 28-LEAD OE 

A2 8 
SOP 

A10 TOP VIEW 
Vss Ground 

A1 9 CE 

AD 10 1/07 

1/00 11 1/06 
1/01 12 1105 
1/02 13 1/04 

Vss 14 1/03 

(PinD32.HN58C256) 

• BLOCK DIAGRAM 

Vee High Voltage Generator 
Vss 

RES 

OE 

CE 
WE 

AO 
I 

AS 

Address 

Buffer and 

Latch 

A6 
I 

A'4 

(BD.HN58C256) 
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HN58C256 Series 

• MODE SELECTION 

Mode CE OE WE I/O 

Read V,L V,L V,H DoUT 

Standby V,H X X High-Z 

Write V,L V,H V,L D'N 
Deselect V,L V,H V,H High-Z 

Write Inhibit X X V,H 

X V,L X 

IJata Polling V,L V,L V,H Data Out (1/07) 

Note: 1. X = Don't Care 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage 1 Vee -0.6 to +7.0 V 

Input Voltage 1 V,N -0.52 to +7.0 V 

Operating Temperature Range 3 TOPR o to +70 

Storage Temperature Range TSTG -55 to +125 

Notes: 1. Relative to V SS. 

V,N min = -3.0V for pulse width s 50 ns. 2. 
3. Including electrical characterisitics and data retention. 

• CAPACITANCE (T. = 25°C, f = 1 MHz) 

Item Symbol Min. Typ. Max. Unit 

Input Capacitance C'N - - 6 pF 

Output Capacitance COUT - 12 pF 

HITACHI 

°C 

°C 

Test Condition 

V,N = OV 

VOUT = OV 
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HN58C256 Series 

• DC ELECTRICAL CHARACTERISTICS 
(Vcc = 5V ± 10%, T. = 0 to 70°C) 

Item Symbol Min. 

Input Leakage Current III -
Output Leakage Current ILO -
Standby V cc Current Iccl -

Icc2 -

Operating V cc Current ICGa -

-

Input Voltage VIL -0.3 1 

VIH 2.2 

Output Voltage VOL -

VOH 2.4 

Typ. 

-
-
-

-

-

-

-

-
-

Max. Unit Test Condition 

2 JlA Vcc = 5.5 V, VIN = 5.5 V 

2 JlA Vcc = 5.5 V, VOIfT = 5.5 V/O.4 V 

200 JlA CE = Vcc 

1 rnA CE = VIH 

12 rnA 101fT = 0 rnA, Duty = 100%, 
Cycle = 1 Ils 

30 rnA 101fT = 0 rnA, Duty = 100%, 
Cycle = 200 ns 

0.8 V 

Vcc + 1 V 

0.4 V IOL = 2.1 rnA 

- V IOH = -400 JlA 

Notes: 1. V1L min = -3.0 V for pulse width :5" 50 ns. 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T. = 0 to 70°C, Vcc = 5V ± 10%) 

Test Conditions 
• Input pulse levels: 0.4 V to 2.4 V 
• Input rise and fall times: :5"20 ns 
• Output load: 1 TTL Gate + 100 pF (Including scope and jig) 
• Reference levels for measuring timing: 0.8 V, 2.0 V . 

HN58C256-20 Test 
Item Symbol Min. Max. Unit Condition 

Address Access Time tACC - 200 ns CE = OE = V,L.WE = V1H 

Chip Enable Access Time leE 200 ns OE = V1L. WE = V1H 

Output Enable Access Time tOE 10 90 ns CE = V,L.WE = VIH 

Output Hold to Address tOH 
Change 

0 ns qE = OE = V,L.WE = V1H 

Output Disable to High-Zl tOF 0 70 ns CE = VIL. WE= VIH 

Note: 1. tOF is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 

HITACHI 
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HN58C256 Series 

• READ TIMING WAVEFORM 

Address x )< 
tACC 

CE / 
~ 

tCE 

~ / 
toE 

tOF 

High 

Data Out //// Data Out Valid .:-.. l".. 
'-~'--.....: Ir ~ V 

(TO.R.HN58C256) 

• AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 

Item Symbol Min. 1 Typ. Max. Unit Test Condition 

Address Setup Time tAS 0 - - ns 

Write Enable to Write Setup Time 1w.,3 0 - - ns 

Chip Enable to Write Setup Time tcs 2 0 - ns 

Write Pulse Width tcw3 150 - ns 

1w,,2 150 - ns 

Address Hold Time tAH 150 - - ns 

Data Setup Time los 100 - - ns 

Data Hold Time tDH 0 - ns 

Write Enable Hold Time IwH3 0 - - ns 

Chip Enable Hold Time tCH2 0 - - ns 

Output Enable to Wrne Setup Time tOES 0 - - ns 

Output Enable Hold Time tOEH 0 - ns 

Write Cycle Time Iwc 10 - ms 

Byte Load Window tal 100 - J.1s 

Note: 1. Use this device in a longer cycle than this value. 
2. Write Enable controlled operation. 
3. Chip Enable controlled operation. 

HITACHI 
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HN58C256 Series 

• BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 

Address 

tos tOH 

Din 

(TD.BE 1.HN58C256) 

• BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 

Address 

WE 

OE 

tDS tDH 

Din 

(TO.BE2.HN58C256) 

HITACHI 
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HN58C256 Series 

• AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 

Item Symbol Min. 1 Typ. Max. Unit Test Condition 

Address Setup Time tAS 0 ns 

Write Enable to Write Setup Time lws3 0 ns 

Chip Enable to Write Setup Time tcs 2 0 ns 

Write Pulse Width lwP2 150 - ns 

tcw3 ·150 ns 

Address Hold Time tAH 150 - ns 

Data Setup Time tos 100 - ns 

Data Hold Time tOH 0 - ns 

Write Enable Hold Time lwH3 0 - ns 

Chip Enable Hold Time tCH 
2 0 - ns 

Output Enable to Wr~e Setup Time tOES 0 - ns 

Output Enable Hold Time tOEH 0 - ns 

Data Latch Time tOL 200 - ns 

Write Cycle Time !wc 10 - - ms 

Byte Load Window leL 100 - I!s 

Byte Load Cycle tBLc 0.35 - 30 I!s 

Notes: 1. Use this device in longer cycle than this value. 
2. Write Enable controlled operation. 
3. Chip Enable controlled operation. 

HITACHI 
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HN58C256 Series 

• PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 

Address 
A6 to A14 \SSss1f;s\\\\X\SS\\\\ 
Address 
AO toA5 

Din 

• PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 

Address 
A6 to A14 

Address 
AO toA5 

Din 

HITACHI 

~D<= 

(TD.PE1.HN58C256) 

(TD.PE2.HN58C256) 
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HN58C256 Series 

• AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 

Item Symbol Min. Typ. Max. Unit Test Condition 

Byte Load Window tel 100 - Ils 

Output Enable to Output Delay tOE 10 - 90 ns 

Output Enable to Write Setup Time tOES 0 - ns 

Write Start Time tDW 150 - ns 

Write Cycle Time rwc 10 ms 

• DATA POLLING TIMING WAVEFORM 

Address _An-JXXXXXXxxxx~txxxx An XXXX 

WE 

tOES 

1/07 

twe 

(TD.DP.EE) 

HITACHI 
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HN58C256 Series 

• FUNCTIONAL DESCRIPTION 

Automatic Page Write 
The Page Write feature allows 1 to 64 Bytes of 

data to be written into the EEPROM in a single write 
cycle. Following the initial Byte cycle, an additional 1 
to 63 Bytes can be written in the same manner. Each 
additional Byte load cycle must be started within 30 J.Ls 
from the preceding falling edge of WE or CE. When 
WE or CE is high for 100 J.Ls after data input, the 
EEPROM enters erase and write mode automatically 
and only the input data is written into the EEPROM. 
Data can be written and accessed 105 times in 64 Byte 
units. 

Data Polling 
Data POlling allows the status of the EEPROM to 

be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from 1/07 to indicate that the 
EEPROM is performing a Write operation. 

WE and CE Pin Operation 
During a write cycle, addresses are latched by the 

falling edge of WE or CE, and data is latched by the 
rising edge of WE or CEo 

Write/Erase Endurance and Data Retention 
The endurance with page programming is 105 

cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 104 cycles. 

Data Protection 
To protect the data during operation and power 

on/off, the HN58C256 has: 
1. Data protection against Noise on Control Pins 

(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and tum the EEP ROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58C256 has a noise 
cancellation function that cuts noise if its width is 
20 ns orless in programming mode. Be careful not 
to allow noise of a width of more than 20 ns on the 
control pins. 

WE -----'\. 5V 
CE ~ ___ - __________ 0 V 

OE 

I 

I 

----~~---------------~~ 
I I 
I I 

~ ~ 
I 
I 

20 ns max 

(DP.HN58Cl00l) 
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(Example) 

Vcc 

RES 

, , 

J , , , 

__ !-: -oJ! 
, , , , 
-------: , 

'unprogrammable 

• FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 
2. Data protection at V cc on/off 

When Vee is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable state while the CPU is in an 
unstable state. 
In addition, when Vee is turned on or off, the input 
level ofthe control pins (CE, OE, WE) must be held 
as CE=V cc or OE=V ss or WE=V cc level. 

HITACHI 

, , , 

HN58C256 Series 

\,!-! --

\\..-+---, , , 
:-"'-- - ... , 

'unprogrammable 

(DPexe.HN58C1 001) 
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HN58C257 Series 
256K (32K x 8-bit) EEPROM 

• DESCRIPTION 
The Hitachi HN58C257 is a 256-Kilobit CMOS Electrically 

Erasable Programmable Read Only Memory (EEPROM) organized 
as 32,768 x 8-bits. The HN58C257 is capable of in-system electrical 
Byte and Page reprogrammability. 

The HN58C257 achieves high speed access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C257 has a 64-Byte Page Programming function to 
make its erase and write operations faster. The HN58C257 features 
Data POlling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HN58C257 provides several levels of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. 

The HN58C257 is designed for high reliability in the most 
demanding applications. Data retention is specified for 1 0 years and 
eraselwrite endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58C257 is offered in a 32-lead Plastic TSOP package in 
both standard and reverse bend pinouts . 

• FEATURES 
• Single Power Supply: 

Voc =5V±10% 
• Fast Access Time: 

200 ns (max) 
• Low Power Dissipation: 

Active Current: 20 mW/MHz (typ) 
Standby Current: 200l1W (typ) 

• Automatic Programming: 
Automatic Page Write: 10 ms (max) 
64 Byte Page Size 
Automatic Byte Write: 10 ms (max) 

• Data POlling and Ready/Busy Signals 
• Hardware Data Protection with RES pin 
• Data Protection Circuitry on Power On/Off 
• Data Retention: 10 years 
• Erase/Write Endurance: 

100,000 cycles in Page Mode 
• Packages: 

32-lead Plastic TSOP (Type I) 

HITACHI 
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HN58C257 Series 

• ORDERING INFORMATION 

Type No. Access Time Package 

HN58C257T-20 200 ns 32-lead Plastic TSOP 

(TFP-320A) 

HN58C257R-20 200 ns 32-lead Plastic TSOP 

(TFP-320AR) 

Reverse bend 

• PIN ARRANGEMENT 

HN58C257T Series 

A2 A3 
A1 A4 
AO A5 
NC A6 

1/00 A7 
1/01 A12 
1/02 STANDARD PINOUT A14 
VSS 32-LEAD ROY/Busy 

1/03 TSOP 

~ 1/04 TOP VIEW 

1/05 WE 
1/06 A13 
1/07 A8 

NC A9 
CE 0 A11 

A10 OE 

(Pin T132. HN58C257T) 

HN58C257R Series 

A3 17 A2 
A4 18 A1 
A5 19 AO 
A6 20 NC 
A7 21 1/00 

A12 22 1/01 
A14 REVERSE PINOUT 23 1/02 

ROY/Busy 32-LEAD 24 Vss 
TSOP 

Vcc TOP VIEW 25 1/03 
RES 26 1/04 
WE 27 1/05 
A13 28 1/06 

A8 29 1/07 
A9 30 NC 

A11 0 31 CE 
BE 32 A10 

(PinTl32.HN58C257R) 

HITACHI 
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HN58C257 Series 

• PIN DESCRIPTION 

Pin Name Function 

Ao - A'4 Address 

1/00 - 1/07 Input/Output 

OE Output Enable 

CE Chip Enable 

WE Write Enable 

Vee Power Supply 

Vss Ground 

Rdy/Busy Ready/Busy 

RES Reset 

• BLOCK DIAGRAM 

Vce 
vss 

High Voltage Generator 

Control Logic and Timing 

AO 
I 

A5 

A6 

I 
A14 

Address 

Buffer and 

Latch 
X Decoder 

HITACHI 

1100 - 1/07 ReadylBusy 

110 Buffer 

Memory Array 

(BD.HN5BC257) 
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HN58C257 Series 

• MODE SELECTION 

Mode CE OE WE RES RDY/Busy I/O 

Read VIL VIL VIH VH High-Z DoUT 

Standby VIH X X X High-Z High-Z 

Write VIL VIH VIL VH High-Z~VOL DIN 

Deselect VIL VIH VIH VH High-Z High-Z 

Write Inhibit X X VIH X High-Z 

X VIL X X High-Z 

Data Polling VIL VIL VIH VH VOL Data Out (1/07) 

Program X X X VIL High-Z High-Z 

Note: 1. X = Don't Care 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage 1 Vee -0.6 to +7.0 V 

Input Voltage 1 VIN -0.52 to +7.0 V 

Operating Temperature Range 3 TOPR o to +70 DC 

Storage Temperature Range T5TG -55 to +125 DC 

Notes: 1. Relative to V 5S' 

VI N min = -3.0V for pulse width s 50 ns. 2. 
3. Including electrical characterisitics and data retention. 

• CAPACITANCE (T. = 25°C, f = 1 MHz) 

Item Symbol Min. Typ. Max. Unit Test Condition 

Input Capacitance CIN - - 6 pF VIN = OV 

Output Capacitance COUT - - 12 pF VOUT = OV 

HITACHI 
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HN58C257 Series 

• DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, T. = 0 to 70°C) 

Item Symbol Min. 

Input Leakage Current ILl 1 -
Output Leakage Current ILO -

Standby V oe Current leol -
1002 -

Operating Vee Cu rrent 10C3 -

-

Input Voltage VIL -0.3 2 

VIH 2.2 

VH Vee- 0.5 

Output VOltage VOL 

VOH 2.4 

Notes: 1. III on RES = 100 mA max. 

Typ. Max. Unit Test Condition 

- 2 ,uA Veo = 5.5 V,VIN = 5.5 V 

- 2 ,uA Voo = 5.5 V, VOlJT = 5.5 V/O.4 V 

- 200 ,uA CE = Vee 

- 1 mA CE = VIH 

- 12 mA IOlJT = 0 mA, Duty = 100%, 
Cycle = lj-ls, Vee = 5.5 V 

30 mA IOlJT = 0 mA, Duty = 100%, 
Cycle = 200 ns, V ce = 5.5 V 

0.8 V 

Vee + 1 V 

- Vee + 1 V 

- 0.4 V IOL = 2.1 mA 

- V IOH = -400 ,uA 

2. VI L min = -3.0 V for pulse width :5 50 ns . 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T. = 0 to 70°C, Vee = 5V± 10%) 

Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Reference levels for measuring timing: 

0.4 V to 2.4 V 
:5 20 ns 
1 TTL Gate + 100 pF (Including scope and jig) 
0.8 V, 2.0 V 

HN58C257 ·20 Test 
Item Symbol Min. Max. Unit Condition 

Address Access Time tAee - 200 ns CE = OE = VIL,WE = VIH 

Chip Enable Access Time teE - 200 ns OE = VIL. WE = VIH 

Output Enable Access Time tOE 10 90 ns CE = VIL,WE = VIH 

Output Hold to Address tOH 
Change 

0 ns CE = OE = VIL,WE = VIH 

Output Disable to High-Zl tOF 0 70 ns CE = VIL, WE,,; VIH 

tOFR 0 350 ns CE =QE = VIL, WE = VIH 

RES to Output Delay tRR 0 450 ns CE = OE = VI L, WE = VIH 

Note: 1. tOF is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 

HITACHI 
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HN58C257 Series 
• READ TIMING WAVEFORM 

Address ~ X 
tACC 

/ 
i,tOH 

tCE 

/ 
I toE tOF 

High 

Data Out //// Data Out Valid 
...... , 

",""" '" tRR 

/ ~ tOFR 

(TD.R.HN5BC100l) 

• AC ELECTRICAL CHARACTERISTICS FOR BYTE ERAsE AND BYTE WRITE OPERATIONS 

Item Symbol Min.1 Typ. Max. 

Address Setup Time tAS 0 - -
Write Enable to Write Setup Time lws 0 -
Chip Enable to Write Setup Time lcs 0 - -
Write Pulse Width lew 150 - -

lwP 150 - -
Address Hold Time tAH 150 - -

Data Setup Time tos 100 - -

Data Hold Time tOH 0 -
Write Enable Hold Time lwH 0 - -
Chip Enable Hold Time tCH 0 - -

Output Enable to Wr~e Setup Time tOEs 0 - -
Output Enable Hold Time tOEH 0 - -
Write Cycle Time lwc 10 -

Byte Load Window ~ 100 - -
Time to Device Busy tOB 120 - -
RES to Write Setup Time tRP 100 - -
V cc to RES Setup Time tRES 1 - -
Note: 1. 

2. 
3. 

Use this device in a longer cycle than this value. 
WE controlled operation. 
CE controlled operation. 

HITACHI 

Unit Test Condition 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ms 

I1s 

ns 

I1s 

I1s 
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HN58C257 Series 

• BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 

Address 

CE 

tos tOH 

Din 

tOB 

Rdy/Busy 

RES 

Vee 

(TD.BE 1.HN58C257) 
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HN58C257 Series 

• BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE ContrOlled) 

Address 

WE 

tos tOH 

Din 

Rdy/8usy 

RES 

Vcc 

(TD.BE2.HN58C257) 

HITACHI 
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HN58C257 Series 

• AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 

Item Symbol Min.! Typ. Max. Unit Test Condition 

Address Setup Time tAS 0 - - ns 

Write Enable to Write Setup Time 1ws3 0 - - ns 

Chip Enable to Write Setup Time ~S2 0 - - ns 

Write Pulse Width \w2 150 - - ns 

tcw3 150 - - ns 

Address Hold Time tAH 150 - - ns 

Data Setup Time los 100 - - ns 

Data Hold Time tOH 0 - - ns 

Write Enable Hold Time lwH3 0 - ns 

Chip Enable Hold Time tCH 2 0 - ns 

Output Enable to Wr~e Setup Time tOES 0 - ns 

Output Enable Hold Time tOEH 0 - - ns 

Data Latch Time tOl 200 - - ns 

Write Cycle Time fwc 10 - - ms 

Byte Load Window tat. 100 - - Jls 

Byte Load Cycle talC 0.35 - 30 Jls 

Time to Device Busy tOB 120 - - ns 

RES to Write Setup Time tAP 100 - - Jls 

V cc to RES Setup Time tREs 1 - - Ils 

Notes: 1. Use this device in longer cycle than this value. 
2. WE controlled operation. 
3. CE controlled operation. 
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• PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 

Address 
A6 to A14 

Address 

AO to A5 

Din 

Rdy/Busy 

RES 

HITACHI 

HN58C257 Series 

(TD.PE1.HN58C257) 
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HN58C257 Series 

• PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 

Address 
A6 to A14 

Address 
AO to A5 

CE 

Din 

Rdy/Busy 

HITACHI 

(TD.PE2.HN58C257) 
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HN58C257 Series 

• AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 

Item Symbol Min. Typ. Max. Unit Test Condition 

Byte Load Window taL 100 Jls 

Output Enable to Output Delay tOE 10 90 ns 

Output Enable to Write Setup Time tOES 0 - - ns 

Write Start Time tow 150 - - ns 

Write Cycle Time !we - - 10 ms 

• DATA POLLING TIMING WAVEFORM 

Address _An--JXXXXXXxxxx~txxxx An XXXX 

WE 

tOES 

1107 

twe 

(TD.DP.EE) 
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HN58C257 Series 

• FUNCTIONAL DESCRIPTION 

Automatic Page Write 
The Page Write feature allows 1 to 64 Bytes of 

data to be written into the EEPROM in a single write 
cycle. Following the initial Byte cycle, an additional 1 
to 63 Bytes can be written in the same manner. Each 
additional Byte load cycle must be started within 30 J.ls 
from the preceding falling edge of WE or CE. Data can 
be written and accessed 105 times in 64 Byte units. 

Data Polling 
Data Polling allows the status of the EEPROM to 

be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from 1107 to indicate that the 
EEP ROM is performing a Write operation. 

Ready/Busy Signal 
The Ready/BUSy.signal also allows the status of 

the EEPROM to be determined. The Ready/BUSy 
signal is high impedence except in the write cycle and 
is lowered to VOL after the first write signal. At the end. 
of a write cycle, the Ready/Busy signal changes to 
high impedence. 

WE and CE Pin Operation 
During a write cycle, addresses are latchedby the 

falling edge of WE or cr:, and data is latched by the 
rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 
The endurance with page programming is 105 

cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 104 cycles. 

Data Protection 
To protect the data during operation and power 

on/off, the HN58C257 has: 
1. Data protection against Noise on Control Pins 

(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and tum the EEPROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58C257 has a noise 
cancellation function that cuts noise if its width is 
20ns or less in programming mode. Be careful not 
to allow noise of a width of more than 20 ns on the 
control pins. 

WE ------"I. . 5 V 

CE W"------------- 0 V 

, 

DE ----~---------- ~ ~ 

, , , , 
~ ~ , 

I 

20 ns max 

(DP.HN58C1001) 

RES Signal 
When RES is low, the EEPROM cannot be read or 

programmed. Therefore, data can be protected by 
keeping RES low when V cc is switched. RES should 
be high during read and programming because it 
doesn't provide a latch function. 

Vee 

Program inhibit Program inhibit 

(RES.HN58C257) 
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HN58C257 Series 

Vcc 

RES 

WE or CE 

1IJS min 100IJs min 10ms min 

Data 0)---------

• FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 
2. Data protection at Vee on/off 

When Vee is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc.) 
may turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in 
unprogral1)mable state by using a CPU reset 
signal to RES pin. RES pin should be kept at V ss 
level when Vee is turned on or off. 
The EEPROM breaks off programming operation 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 ms after the last data input. 

HITACHI 

(DPexe.2.HN5BC1001) 
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HN58V257 Series 
256K (32K x 8-bit) EEPROM 

• DESCRIPTION 
The Hitachi HN58V257 is a 256-Kilobit CMOS Electrically 

Erasable Programmable Read Only Memory (EEPROM) organized 
as 32,768 x 8-bits. The HN58V257 is capable of in-system electrical 
Byte and Page reprogrammability. . 

The HN58V257 achieves low supply voltage, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58V257 has. a 54-Byte Page Programming function to 
make its erase and write operations faster. The HN58V257 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HN58V257 provides several levels of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. 

The HN58V257 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58V257 is offered in a 32-lead Plastic TSOP package in 
both standard and reverse bend pinouts . 

• FEATURES 
• Single Power Supply: 

Vcc=3V± 10% 
• Access Time: 

350 ns (max) 
• Low Power Dissipation: 

Active Current: 20 mW/MHz (typ) 
Standby Current: 100 ~W (typ) 

• Automatic Programming: 
Automatic Page Write: 15 ms (max) 
64 Byte Page Size 
Automatic Byte Write: 15 ms (max) 

• Data POlling and ReadyIBusy S~ls 
• Hardware Data Protection with RES pin 
• Data Protection Circuitry on Power On/Off 
• Data Retention: 10 years 
• EraselWrite Endurance: 

100,000 cycles in Page Mode 
• Packages: 

32-lead Plastic TSOP (Type I) 

HITACHI 
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HN58V257 Series 

• ORDERING INFORMATION 

Type No. Access Time Package 

HN58V257T-30 300 ns 32-lead Plastic TSOP 

HN58V257T-35 350 ns (TFP-320A) 

HN58V257R-30 300 ns 32-lead Plastic TSOP 

HN58V257R-35 350 ns (TFP-320AR) 

Reverse bend 

• PIN ARRANGEMENT 

HN58V257T Series 

A2 16 A3 
A1 15 A4 
AO 14 A5 
NC 13 A6 

1/00 12 A7 
1/01 11 A12 
1/02 STANDARD PINOUT 10 A14 
Vss 32·LEAD 9 ROY/Busy 

1/03 TSOP 8 'ill<.. 
1/04 TOP VIEW 7 RES 
1/05 6 WE 
1/06 5 A13 
1107 4 A8 

NC 3 A9 
CE 0 2 A11 

A10 1 OE 

(PinT132.HN58C257T) 

HN58V257R Series 

A3 A2 
A4 A1 
A5 AO 
A6 NC 
A7 1/00 

A12 1/01 
A14 REVERSE PINOUT 1/02 

ROY/Busy 32·LEAD Vss TSOP 
Vcc TOP VIEW 1/03 

RES 1/04 
WE 1/05 
A13 1/06 

A8 1107 
A9 NC 

A11 0 BE 
OE A10 

(PinT132.HN58C257R) 
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HN58V257 Series 

• PIN DESCRIPTION 

Pin Name Function 

Ao - A'4 Address 

1100 - 1107 Input/Output 
------- .-~---

DE Output Enable 

CE Chip Enable 

WE Write Enable 

Vee Power Supply 

Vss Ground 

Rdy/Busy ReadylBusy 

RES Reset 

• BLOCK DIAGRAM 

Vee 

Vss 
High Voltage Generator 

Control Logic and Timing 

AO 
I 

A5 

A6 
I 

A14 

Address 

Buffer and 

Latch 
X Decoder 

HITACHI 

1100 - 1107 Ready/Busy 

I/O Bufler 

Memory Array 

Data Latch 

(BD.HN58C257) 
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HN58V257 Series 

• MODE SELECTION 

Mode CE OE WE RES RDYIBusy 1/0 

Read VIL VIL VIH VH High-Z DoUT 

Standby VIH X X X High-Z High-Z 

Write VIL VIH VIL VH High-Z+-V OL DIN 

Deselect VIL VIH VIH VH High-Z High-Z 

Write Inhibit X X VIH X High-Z 

X VIL X X High-Z 

Data Polling VIL VIL VIH VH VOL Data Out (1/07) 

Program X X X VIL High-Z High-Z 

Note: 1. X = Don't Care 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage 1 Vee -0.6 to +7.0 V 

Input Voltage 1 VIN -0.52 to +7.0 V 

Operating Temperature Range 3 TOPR o to +70 °C 

Storage Temperature Range TSTG -55 to +125 °C 

Notes: 1. Relative to V SS. 

VI N min = -3.0V for pulse width s 50 ns. 2. 
3. Including electrical characterisitics and data retention. 

• CAPACITANCE (Ta = 25°C, f = 1 MHz) 

Item Symbol Min. Typ. Max. Unit Test Condition 

Input Capacitance CIN - - 6 pF VIN = OV 

Output Capacitance COUT - - 12 pF VOUT = OV 

HITACHI 
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HN58V257 Series 

• DC ELECTRICAL CHARACTERISTICS 
(Vcc = 2.7 to 5.5V, T. = 0 to 70°C) 

Item Symbol Min. 

Input Leakage Current III I -

Output Leakage Current Ilo -

Standby V"cc Current Icci -
Icc2 -

Operating V cc Current IcC3 -

-

Input Voltage Vil -0.3 2 

VIH 2.2 

VH Vcc- 0.5 

Output Voltage VOL -

VOH Vccx 0.8 

Notes: 1. III on RES = 100 rnA max. 

Typ. Max. Unit Test Condition 

2 ~ Vcc = 5.5 V, VIN = 5.5 V 

2 ~ Vcc = 5.5 V, VOUT = 5.5 V/O.4 V 

20 ~ CE = Vcc 

- 1 rnA CE = VIH 

6 rnA loUT = 0 rnA, Vcc = 3.3 V,Duty = 
100%, Cycle = 1 fls 

- 15 rnA lOUT = 0 rnA, Vcc = 3.3 V,Duty = 
100%, Cycle = 350 ns 

- 0.8 V 

- Vcc +0.3 V 

- Vcc+0.3 V 

- 0.4 V IOL = 2.1 rnA 

- - V IOH = -400~ 

2. V1l min = -3.0 V for pulse width::; 50 ns. 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T. = 0 to 70°C, Vcc = 2.7 to 5.5V) 

Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Reference levels for measuring timing: 

0.4 Vto 2.4 V 
::;20 ns 
1 TTL Gate + 100 pF (Including scope and jig) 
0.8 V, 2.0 V 

HN58V257-35 Test 
Item Symbol Min. Max. Unit Condition 

Address ACcess Time tAcc - 350 ns CE = OE = V1l,WE = VIH 

Chip Enable Access Time tCE - 350 ns OE = Vil. WE = VIH 

Output Enable Access Time 'oE 10 150 ns CE = V1l,WE = V1H 

Output Hold to Address 'oH 0 - ns CE = OE = V1l,WE = V1H 
Change 

Output Disable to High-ZI tOF 0 90 ns Of = Vll, WE = VIH 

tOFR 0 350 ns CE = OE = VI l, WE = VIH 

RES to Output Delay tRR 0 600 ns CE = OE = V1l, WE = VIH 

Note: 1.'oFis defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN58V257 Series 
• READ TIMING WAVEFORM 

Address x X 
tACC 

./ 
~ 

tCE 

/ 
I tOE tOF 

High 

Data Out //// Data Out Valid ''-I''.. 

"'" V tRR 

/ ~ tOFR 

(TO. R.HN58Cl 001) 

• AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 

Item Symbol Min. 1 Typ. Max. 

Address Setup Time tAS 0 

Write Enable to Write Setup Time lws 0 

Chip Enable to Write Setup Time los 0 -
Write Pulse Width tcw 250 -

lwp 250 

Address Hold Time tAH 200 

Data Setup Time tos 150 

Data Hold Time tOH 0 

Write Enable Hold Time lwH 0 

Chip Enable Hold Time tCH 0 

Output Enable to Wr~e Setup Time tOES 0 

Output Enable Hold Time tOEH 0 

Write Cycle Time lwc 15 

Byte Load Window tal 100 

Time to Device Busy tOB 120 

RES to Write Setup Time tRP 100 

V cc to RES Setup Time tRES 1 -
Note: 1. 

2. 
3. 

Use this device in a longer cycle than this value. 
WE controlled operation. 
CE controlled operation. 

HITACHI 

-

-

-

-

-

-

-
-

-

Unit Test Condition 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ms 

Ils 

ns 

Ils 

Ils 
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HN58V257 Series 

• BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 

Address 

CE 

tos tOH 

Din 

tOB 

Rdy/Busy 

RES 

Vee 

(TD.BE1.HN58C257) 
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HN58V257 Series 

• BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 

Address 

WE 

tOES 

Din 

tDS 

Rdy/Busy 

RES 

Vcc 

(TD.BE2.HN58C257) 
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HN58V257 Series 

• AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 

Item Symbol Min.' Typ. Max. Unit Test Condition 

Address Setup Time tAs 0 - - ns 

Write Enable to Write Setup Time 1ws3 0 - - ns 

Chip Enable to Write Setup Time Ics2 0 - - ns 

Write Pulse Width 1wP2 250 - - ns 

Icw3 250 ns 

Address Hold Time tAH 200 - ns 

Data Setup Time tos 150 - - ns 

Data Hold Time tOH 0 - ns 

Write Enable Hold Time 1wH3 0 ns 

Chip Enable Hold Time IcH2 0 - - ns 

Output Enable to Wrrte Setup Time tOEs 0 - ns 

Output Enable Hold Time IoEH 0 ns 

Data Latch Time tOL 300 ns 

Write Cycle Time !we 15 - - ms 

Byte Load Window taL 100 - - Ils 

Byte Load Cycle ~e 0.55 - 30 Ils 

Time to Device Busy tOB 120 - - ns 

RES to Write Setup Time tRP 100 - - Ils 

Vee to.m Setup Time tRES 1 - Ils 

Notes: 1. Use this device in longer cycle than this value. 
2. WE controlled operation. 
3. CE controlled operation. 
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HN58V257 Series 

• PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 

Address 
AS to A14 

Address 
AOto A5 

Din 

Rely/Busy 

(TD.PE1.HN58C257) 
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HN58V257 Series 

• PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 

Address 
A6 to A14 

Address 
AO to A5 

CE 

Din 

Rdy/Busy 

f;sw;\X\\\\'\S\ 

~p<= 

(TD.PE2.HN58C257) 
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HN58V257 Series 

• AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 

Item Symbol Min. Typ. Max. Unit Test Condition 

Byte Load Window tal 100 - /.l.s 

Output Enable to Output Delay tOE 10 - 150 ns 

Output Enable to Write Setup Time tOEs 0 - ns 

Write Start Time tow 150 - - ns 

Write Cycle Time twc - - 15 ms 

• DATA POLLING TIMING WAVEFORM 

Address _An----'XXXXXXXXxx~txxxx An XXXX 

WE 

tB tOES 

V07 

twe 

(TO.DP.EEl 
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HN58V257 Series 

• FUNCTIONAL DESCRIPTION 

Automatic Page Write 
The Page Write feature allows 1 to 64 Bytes of 

data to be written into the EEPROM in a single write 
cycle. Following the initial Byte cycle, an additional 1 
to 63 Bytes can be written in the same manner. Each 
additional Byte load cycle must be started within 30 I!s 
from the preceding falling edge of WE or CEo Data can 
be written and accessed 105 times in 64 Byte units. 

Data Polling 
Data Polling allows the status of the EEPROM to 

be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from 1/07 to indicate that the 
EEPR9M is performing a Write operation. 

Ready/Busy Signal 
The Ready/BUSy signal also allows the status of 

the EEPROM to be determined. The Ready/BUSy 
signal is high impedence except in the write cycle and 
is lowered to VOl after the first write signal. At the end 
of a write cycle, the Ready/Busy signal changes to 
high impedence. 

WE and CE Pin Operation 
During a write cycle, addresses are latched by the 

falling edge of wr:. or CE, and data is latched by the 
rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 
The endurance with page programming is 105 

cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 104 cycles. 

Data Protection 
To protect the data during operation and power 

on/off, the HN58V257 has: 
1. Data protection against Noise on Control Pins 

(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and turn the EEP ROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58V257 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful not 
to allow noise of a width of more than 20 ns on the 
control pins. 

. 5V 
L".{ ___ mm _____ 0 V 

, 

OE 
___ ~~--m--m ~ ~ 

RES Signal 

, , , , 
-..: ~ , , 
20 ns max 

(DP.HN58C1001) 

When RES is low, the EEPROM cannot be read or 
programmed. Therefore, data can be Ilrotected by 
keeping RES low when V cc is switched. RES should 
be high during read and programming because it 
doesn't provide a latch function. 

Vee Read inhibit 

Program inhibit Program inhibit 

(RES.HN58C257) 
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HN58V257 Series 

Vcc 

RES 

WE oreE 

1IJS min 100IJs min 10ms min 

Data O~-------

• FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 
2. Data protection at Vee on/off 

When Vee is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc.) 
may turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in 
unprogrammable state by using a CPU reset 
signal to RES pin. RES pin should be kept at V ss 
level when Vee is turned on or off. 
The EEPROM breaks off programming operation 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 ms after the last data input. 

HITACHI 
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HN58C1001 Series ------------- Preliminary 

1 M (128K x 8-bit) EEPROM 

• DESCRIPTION 
The Hitachi HN58C1001 is a i-Megabit CMOS Electrically 

Erasable Programmable Read Only Memory (EEPROM) organized 
as 131,072 x 8-bits. The HN58C1001 is capable of in-system 
electrical Byte and Page reprogrammability. 

The HN58C1001 achieves high speed access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C1 001 has a 128-Byte Page Programming function to 
make its erase and write operations faster. The HN58C1 001 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HN58C1001 provides several levels of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
.off. Seftware data pretection is implemented using the JEDEC 
Optienal Standard algerithm. 

The HN58C1001 is designed fer high reliability in the mest 
demanding applications. Data retenti.on is specified fer 10 years and 
erase/write endurance is guaranteed te a minimum of 10,000 cycles 
in the Page Mede. 

The HN58C1001 is .offered in 32-pin Plastic DIP and 32-lead 
Plastic SOP and TSOP packages. The HN58C1 001 TSOP is offered 
in both standard and reverse bend pin.outs . 

• FEATURES 
• Single Pewer Supply: 

Vcc =5V±100/0 
• High Speed Access Times: 

150 ns (max) 
• L.ow Pewer Dissipati.on: 

Active Current: 20 mW/MHz (typ) 
Standby Current: 110 IlW (max) 

• Aut.omatic Programming: 
Automatic Page Write: 10 ms (max) 
128 Byte Page Size 
Autematic Byte Write: 10 ms (max) 

• Data Pelling and Ready/Busy S~ls 
• Hardware Data Protecti.on with RES pin 
• Data Pr.otectien Circuitry en Pewer On/Off 
• Seftware Data Pretectien Algerithm 
• Data Retention: 10 years 
• EraselWrite Endurance: 

10,000 cycles in Page Mode 
• Packages: 

32-pin Plastic DIP 
32-pin Plastic SOP 
32-lead Plastic TSOP (Type I) 
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--------------------- HN58C1001 Series 

• ORDERING INFORMATION 

Type No. Access Time 

HN58C1001P-15 150 ns 

HN58C1001FP-15 150 ns 

HN58C1001T-15 150 ns 

HN58C1001R-15 150 ns 

• PIN ARRANGEMENT 

HN58C1 001 P Series 
HN58C1001FP Series 

Rdy/Busy 
A16 
A14 
A12 

A7 
A6 

AS 32-PIN 

A4 
DIP 

32-LEAD 

A3 sOP 
TOP VIEW 

A2 
Al 
AD 

1/00 
VOl 
V02 

Vss 

Package 

32-pin Plastic DIP 

(DP-32) 

32-lead Plastic SOP 

(FP-32D) 

32-lead Plastic TSOP 

(TFP-32DA) 

32-lead Plastic TSOP 

(TFP-32DAR) 

Reverse bend 

Vee 
A15 
RES 

WE 
A13 
A8 
A9 
All 
OE 
Al0 
CE 
1/07 
1/06 
1/05 
1/04 
1/03 

(PinD32.HN58Cl001) 

HITACHI 

• PIN DESCRIPTION 

Pin Name Function 

Ao - A16 Address 

1/00 - 1/07 Input/Output 

OE Output Enable 

CE: Chip Enable 

WE Write Enable 

Vee Power Supply 

Vss Ground 

RdylBusy ReadylBusy 

RES Reset 
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HN58Cl00l Series 

• PIN ARRANGEMENT (cont.) 

HN58C1001T Series 

A3 
A2 
A1 
AO 

1100 
1/01 
1/02 
Vss 

1/03 
1/04 
1105 
1/06 
1/07 

CE 
A10 

DE 

HN58C1001R Series 

STANDARD PINOUT 
32-LEAD 

TSOP 
TOP VIEW 

o 

16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 

__ r---------------------------------~~ 
A4 
A5 
A6 
A7 

A12 
A14 
A16 

ROYIBusy 
Vcc 
A15 
R~ 
WE 
A13 

A8 
A9 

A11 o 

REVERSE PINOUT 
32-LEAD 

TSOP 
TOP VIEW 

• BLOCK DIAGRAM 

Vee 0----+1 High Voltag.l3.n.ra~r 
Vss o-----+fL. _______ --l 1/00 - 1/07 Ready/by 

Of 
WE~~ __ .-________ .-__ r------t----~ 
~ 

AD 
I 

AI 

AI 

I 
All 

HITACHI 

A4 
A5 
A6 
A7 
A12 
A14 
A16 
ROYIBusy 
Vcc 
A15 
RES 
WE 
A13 
A8 
A9 
A11 

(PinT132.HN58C100H) 

A3 
A2 
A1 
AO 
1100 
1/01 
1/02 
Vss 
1103 
1/04 
1/05 
1/06 
1/07 
CE 
A10 
DE 

(PinT132.HN58C1001 R) 

(8D.HN58C1001) . 
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--------------------- HN58C1001 Series 

• MODE SELECTION 

Mode CE OE WE RES RDY/Busy I/O 

Read VIL VIL VIH VH High-Z DOUT 

Standby VIH X X X High-Z High-Z 

Write VIL VIH VIL VH High-Z+-VOL Din 

Deselect VIL VIH VIH VH High-Z High-Z 

Write Inhibit X X VIH X 

X VIL X X -

IJata Polling VIL VIL VIH VH VOL Data Out (1/07) 

Program X X X VIL High-Z High-Z 

Note: 1. X = Don't Care 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage 1 Vee -0.6 to +7.0 V 

Input Voltage 1 VIN -0.52 to +7.0 V 

Operating Temperature Range 3 TOPR o to +70 °C 

Storage Temperature Range TSTG -55 to +125 °C 

Notes: 1. Relative to Vss' 
2. VI N min = -3.0V for pulse width ~ 50 ns. 

• CAPACITANCE (T. = 25°C, .f = 1 MHz) 

Item Symbol Mill. Typ. Max. Unit Test Condition 

Input Capacitance CIN - 6 pF VIN = OV 

Output Capacitance Cour 12 pF Vour = OV 
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HN58C1001 Series 

• DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 1 ()o1o, T. = 0 to 70°C) 

Item Symbol Min. 

Input Leakage Current ILl -
Output Leakage Current ILo -

Standby Vee Current leel -
lee2 -

Operating Vee Current lees -

-

Input Voltage VIL -0.3 1 

VIH 2.2 

VH Vee-0.5 

Output Voltage VOL -

VOH 2.4 

Typ. Max. Unit Test Condition 

- 2 lolA Vee = 5.5 V, VIN = 5.5 V 

- 2 lolA Vee = 5.5 V, V OIJT = 5.5 V/0.4 V 

- 20 lolA CE = Vee 

1 mA CE = VIH 

15 mA IOIJT = 0 mA, Duty = 100%, 
Cycle = 1 I!s 

- 50 mA IOIJT = 0 mA, Duty = 100%, 
Cycle = 150 ns 

0.8 V 

- Vee + 0.3 V 

- Vee + 1 V 

- 0.4 V IOL = 2.1 mA 

- - V IOH = -400 lolA 

Notes: 1. VI L min = -1.0 V for pulse width:;:; 50 ns. 
2. III on RES = 100 lolA Max. 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T. = 0 to 70°C, Vee = 5V ± 10%) 

Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Reference levels for measuring timing: 

0.4 Vto 2.4 V 
s; 20 ns 
1 TTL Gate + 100 pF (Including scope and jig) 
0.8 V, 1.8 V 

HN58C1001-15 Test 
Item Symbol Min. Max. Unit Condition 

Address Access Time tACC - 150 ns CE = OE = VIL. WE= VIH 

Chip Enable Access Time Ice - 150 ns OE = VIL. WE = VIH 

Output Enable Access Time toe 10 75 ns CE = VIL.WE = VIH 

Output Hold to Address IoH 0 - ns CE = OE = VIL.WE = VIH 
Change 

Output Disable to High-Zl tOF 0 50 ns CE = VIL. WE = VIH 

IoFR 0 350 ns CE = OE = VI L, WE = VIH 

RES to Output Delay tRR 0 450 ns CE = OE = VIL. WE = VIH 

Note: 1.IoF is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN58C1001 Series 

• READ TIMING WAVEFORM 

Address x X 
tACC 

/ 
tOH 

tCE 
~ 

/ 
I toE tDF 

High 

Data Out //// Data Out Valid "-.' .. , ................... /' tRR 

/ "\ tDFR 

(TD.R.HN5BC1001) 

• AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 

Item Symbol Min. 1 Typ. Max. Unit Test Condition 

Address Setup Time tAS 0 - ns 

Chip Enable to Write Setup Time tes 2 0 - - ns 

Write Pulse Width tew3 250 - - ns 

!w/ 250 - - ns 

Address Hold Time tAH 150 - - ns 

Data Setup Time tDs 100 - - ns 

Data Hold Time tDH 10 - - ns 

Chip Enable Hold Time IcH2 0 ns 

Output Enable to Write Setup Time tOES 0 - ns 

Output Enable Hold Time t9EH 0 - ns 

Write Cycle Time !we 10 - - ms 

Byte Load Window tBL 100 - J.Ls 

Time to Device Busy tDB 120 ns 

RES to Write Setup Time tRP 100 J.Ls 

Vee to RES Setup Time tRES 1 - - J.Ls 

Note: 1. Use this device in a longer cycle than this value. 
2. WE controlled operation. 
3. CE controlled operation. 
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HN58C1oo1 Series 

• BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE ContrOlled) 

Address 

CE 

tOES 

tos tOH 

Din 

tOB 

Rdy/Busy 

RES 

Vcc 

(TO.BE 1.HN58Cl00l) 
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HN58C1001 Series 

• BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 

Address 

WE 

tOES 

tos tOH 

Din 

tos 

Rdy/8usy 

RES 

Vcc 

(TD.SE2.HN58C1001) 
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HN58C1001 Series 

• AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 

Item Symbol Min.' Typ. Max. Unit Test Condition 

Address Setup Time tAS 0 - - ns 

Write Enable to Write Setup Time fws3 0 - - ns 

Chip Enable to Write Setup Time tcs 2 0 - ns 

Write Pulse Width fwp2 250 - - ns 

tcw3 250 - ns 

Address Hold Time tAH 150 ns 

Data Setup Time los 100 - - ns 

Data Hold Time tOH 10 - ns 

Write Enable Hold Time lwH3 0 - - ns 

Chip Enable Hold Time tcl 0 - - ns 

Output Enable to Wr~e Setup Time tOES 0 - - ns 

Output Enable Hold Time tOEH 0 - ns 

Data Latch Time tOl 300 - ns 

Write Cycle Time lwc 10 - ms 

Byte Load Window tal 100 - j.ls 

Byte Load Cycle talC 0.55 - 30 j.ls 

Time to Device Busy tos 120 - - ns 

RES to Write Setup Time tRP 100 - j.ls 

V cc to RES Setup Time tRES 1 - iJ.S 

Notes: 1. Use this device in longer cycle than this value. 
2. WE controlled operation. 
3. CE controlled operation. 
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HN58C1001 Series 

• PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 

Address 
A7 to A16 

Address 
AO to A6 

WE 

Din 

Rdy/Busy 

(TD.PE1.HN58C1001) 
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HN58C1001 Series 

• PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 

Address 
A7toA16 

Address 
AO to A6 

Din 

Rely/Busy 

ks\\\sX\\\\\\\ 

~PC 

(TD.PE2.HN58C1001) 
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--------------------- HN58C1001 Series 

• AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 

Item Symbol Min. Typ. Max. Unit Test Condition 

Output Enable Hold Time tOEH 0 - ns 

Output Enable to Write Setup Time tOES 0 - ns 

Write Start Time tow 150 - ns 

Write Cycle Time !we - 10 ms 

• DATA POLLING TIMING WAVEFORM 

Address _An---JXXXXXXxxxxx~txxxx An XXXX 

WE 

VO? 

twc 

(TD.DP.HN58C1001) 
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HN58C1001 Series 

• AC ELECTRICAL CHARACTERISTICS FOR SOFTWARE 
DATA PROTECTION CYCLE OPERATION 

Item Symbol Min. Typ. Max. Unit Test Condition 

Byte Load Cycle Time talc 0.55 - 30 /ls 

Write Cycle Time fwc 10 - - ms 

• SOFTWARE DATA PROTECTION TIMING WAVEFORM (Protection Mode) 

Vcc J>~ 

Address 
Data 

5555 
AA 

tBlC 

AAAA or 2AAA 5555 
55 AO 

~ 

Write Address 
Write Data 

twc 

(TD.SD1.HN58C1001) 

• SOFTWARE DATA PROTECTION TIMING WAVEFORM (Non.Protection Mode) 

Address 
Data 

5555 AAAA or 2AAA 
AA 55 

~h 
twc Normal ~CtiV~ 

1-----'-'-''-----1 mode 

5555 5555 AAAA or 2AAA 5555 
80 AA 55 20 

(TD.SD2.HN58C1 001) 
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--------------------- HN58C1001 Series 

• TOGGLEBIT 
The HN58C1001 provides another function to determine the internal programming cycle. If the 

EEPROM is set to read mode during the internal programming cycle, 1/06 will change from "1" to "0" 
(toggle) for each read. When the internal programming cycle is over, toggling of 1/06 will stop and the 
device can be accessible for the next read or program. 

Item Symbol Min. Typ. Max. Unit Test Condition 

DE to Write Setup Time tOES 0 - - ns 

DE Hold Time tOEH 0 - - ns 

Write Start Time tow 150 - ns 

Write Cycle Time !we - - 10 ms 

• TOGGLE BIT TIMING WAVEFORM 

Next M~de 

Address 

1106 

(TD.TB.HN58Cl00l) 

Notes: 1. 110 beginning state is "1". 
2. 110 ending state will vary. 

HITACHI 
Hitachi America, Ltd.· 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819· (415) 589-8300 5-53 



HN58C1001 Series 

• FUNCTIONAL DESCRIPTION 

Automatic Page Write 
The Page Write feature allows 1 to 128 Bytes of 

data to be written into the EEPROM in a single cycle 
and allows the undefined data within 128 Bytes to be 
written corresponding to the undefined address (Ao to 
As)' Loading the first Byte of data, the data load 
window of 30 J.Ls opens for the second. In the same 
manner each additional Byte of data can be loaded 
within 30 J.Ls. In case CE' and WE are kept high for 100 
}J.s after data input, the EEPROM enters erase and 
write automatically and only the input data are written 
into the EEPROM. In Page mode the data can be 
written and accessed 105 times per page, and in Byte 
mode 104 times per Byte. 

Data Polling 
IJata Polling allows the status of the EEPROM to 

be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from 1/07 to indicate that the 
EEPROM is performing a Write operation. 

Write Protection 
(1) Noise protection: Noise on a write cycle will 

not act as a trigger with a WE pulse of less 
than 20 ns. 

(2) Write inhibit: Holding OE low, WE high, or ct: 
high, inhibits a write cycle during power on/off. 

WE and CE Pin Operation 
During a write cycle, addresses are latched by the 

falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 
The endurance with page programming is 105 

cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 104 cycles. 

Data Protection 
To protect the data during operation and power 

on/off, the HN58C1001 has: 
1. Data protection against Noise on Control Pins 

(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM 
to programming mode by mistake. To prevent 
this phenomenon, the HN58C1001 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful 
not to allow noise of a width'of more than 20 'ns 
on the control pins. 

WE ------.. 5 V 

CE W-------------- 0 V 

DE ----~---------- ~ ~ 

. . 
-l 

. . 
l-

20 ns max 

(DP.HN58CtOOt) 
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HN58C1001 Series 

(Example) 

Vee ---"V 

/Il " RES I\. 
- -
WE or CE '\~V 

1 I-Is min 100l-lS min 10l-ls min 

*unprogrammable C=> *unprogrammable 
Data 

• FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 
2. Data protection at Vee on/off 

When RES is low, the EEP ROM cannot be erased 
and programmed. Therefore, data can be pro
tected by keeping RES low when Vee is switched. 
RES should be high during programming because 
it does not provide a latch function. 
When Vee is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by mis
take. To prevent this unintentional programming, 
the EEPROMmustbe kept in an unprogrammable 
state by using a CPU reset signal to RES pin. 
The EEPROM breaks off programming operation 
when FfES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 ms after the lost data input. 

(DPexe.2. HN58C 1 (01) 

3. Software data protection 
To prevent unintentional programming caused by 
noise generated by external circuits, H N58C 1 001 
has a Software data protection function. In 
Software data protection mode, 3 Bytes of data 
must be input before the Write data. These Bytes 
can switch the Non-Protection mode to the 
Protection mode. 
Address 

5555 
jJ 

Data 
AA 
jJ 

AAAA or 2AAA 55 
jJ jJ 

5555 AO 
jJ jJ 

Write Address Write Data (Normal Data Input) 

The Software data protection mode can be 
cancelled by inputting the following 6 Bytes. This 
changes the HN58C1001 turns to the Non
Protection mode and it can write data normally. 
When the data is input during the cancelling cycle, 
the data cannot be written. 
Address Data 

5555 AA 
jJ jJ 

AAAAor2AAA 55 
jJ jJ 

5555 80 
jJ .lJ. 

5555 AA 
.lJ. .lJ. 

AAAAor 2AAA 55 
.lJ. .lJ. 

5555 20 
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HN58V1001 Series ------------- Preliminary 

1M (128K x 8-bit) EEPROM 

• DESCRIPTION 
The Hitachi HN58V1001 is a 1-Megabit CMOS Electrically 

Erasable Programmable Read Only Memory (EEPROM) organized 
as 131,072 x 8-bits. The HN58V1001 is capable of in-system 
electrical Byte and Page reprogrammability. 

The HN58V1 001 achieves low voltage, low power consumption, 
and a high level of reliability by employing advanced MNOS memory 
technology and CMOS process and circuitry technology. 

The Hr;.J58V1 001 has a 128-Byte Page Programming function to 
make its erase and write operations faster. The HN58V1 001 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HN58V1001 provides several levelS of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. Software data protection is implemented using the JEDEC 
Optional Standard algorithm. 

The HN58V1001 is designed for high reliability In the most 
demanding applications. Data retention is specified for 1 0 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58V1001 is offered in 32-pin Plastic DIP and 32-lead 
Plastic SOP and TSOP packages. The HN58V1 001 TSOP is offered 
in both standard and reverse bend pinouts . 

• FEATURES 
• Single Power Supply: 

Vee = 2.7 to 5.5V 
• Address Access Time: 

250 ns (max) 
• Low Power Dissipation: 

Active Current: 20 mW/MHz (typ) 
Standby Current: 110 IlW (max) 

• Automatic Programming: 
Automatic Page Write: 15 ms (max) 
128 Byte Page Size 
Automatic Byte Write: 15 ms (max) 

• Data Polling and Ready/Busy S~ls 
• Hardware Data Protection with RES pin 
• Data Protection Circuitry on Power On/Off 
• Software Data Protection Algorithm 
• Data Retention: 10 years 
• EraselWrite Endurance: 

10,000 cycles in Page Mode 
• Packages: 

32-pin Plastic DIP 
32-pin Plastic SOP 
32-lead Plastic TSOP (Type I) 
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• ORDERING INFORMATION 

Type No. Access Time 

HN58V1001P-25 250 ns 

HN58V1001FP-25 250 ns 

HN58V1001T-25 250 ns 

HN58V1 001 R-25 250 ns 

• PIN ARRANGEMENT 

HN58V1001P Series 
HN58V1001 FP Series 

Rdy/Busy 
A16 
A14 
A12 

A7 
A6 

A5 32-PIN 

A4 
DIP 

32-LEAD 

A3 SOP 
TOP VIEW 

A2 
A1 
AO 

VOO 
V01 
V02 

Vss 

Package 

32-pin Plastic DIP 

(DP-32) 

32-lead Plastic SOP 

(FP-32D) 

32-lead Plastic TSOP 

(TFP-32DA) 

32-lead Plastic TSOP 

(TFP-32DAR) 

Reverse bend 

Vcc 
A15 
RES 

WE 
A13 

AS 
A9 
A11 
OE 
A10 
CE 

1/07 
1/06 
1/05 
1/04 
1/03 

(PinD32.HN58Cl 001) 

HITACHI 

HN58V1001 Series 

• PIN DESCRIPTION 

Pin Name Function 

Ao - A16 Address 

1/00 - 1/07 Input/Output 

OE Output Enable 

CE Chip Enable 

WE Write Enable 

Vee Power Supply 

Vss Ground 

Rdy/Busy ReadylBusy 

RES Reset 
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HN58V1001 Series 

• 

• 

PIN ARRANGEMENT (cont.) 

HN58V1001T Series 

A3 
A2 
A1 
AD 

\/00 
\/01 
\/02 
VSS 

\/03 
\/04 
\/05 
\/06 
\/07 

CE 
AlQ 

OE 

HN58V1001 R Series 

A4 
A5 
A6 
A7 

A12 
A14 
A16 

ROY/Busy 
Vrc 
A 5 

R0~ 
A13 

A8 

0 A9 
A11 

BLOCK DIAGRAM 

VCC~ 
Vss 

i5E 

CE 
WE 
RES 

AO 
I 

AS 

A7 
I 

Ali 

A4 
A5 
A6 
A7 
A12 
A14 

STANDARD PINOUT A16 
32-LEAD ROY/Busy 

TSOP Vcc TOP VIEW A15 
RES 
WE 
A13 
A8 

0 A9 
A11 

(PinT132.HN58C1001T) 

A3 
A2 
A1 
AD 
\/00 
1101 

REVERSE PINOUT 1102 
32-LEAD Vss 

TSOP \/03 
TOP VIEW 1104 

\/05 
\/06 
\/07 
CE 
A10 
OE 

(PinT132.HN58C1001 R) 

High Vollag. GtI'Ieralor 1/00 - 1/07 Ready/!3uij' 

(8Q.HN58C1001) 
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--------------------- HN58V1001 Series 

• MODE SELECTION 

Mode CE OE WE RES RDYIBusy 1/0 

Read' VIL VIL VIH VH High-Z Dour 

Standby VIH X X X High-Z High-Z 

Write VIL VIH VIL VH High-Z-VOL Din 

Deselect VIL VIH VIH VH High-Z High-Z 

Write Inhibit X X VIH X -

X VIL X X -

IJata Polling VIL VIL VIH VH VOL Data Out (1/07) 

Program X X X VIL . High-Z High-Z 

Note: 1. X = Don't Care 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage 1 Vee -0.6 to +7.0 V 

Input Voltage 1 VIN -0.52 to +7.0 V 

Operating Temperature Range 3 TOPR o to +70 °C 

Storage Temperature Range TSTG -55 to +125 °C 

Notes: 1. Relative to V SS. 

2. VIN min = -3.0V for pulse width S; 50 ns. 

• CAPACITANCE (T. = 25°C, f = 1 MHz) 

Item Symbol Min. Typ. Max. Unit Test Condition 

Input Capacitance CIN - - 6 pF VIN = OV 

Output Capacitance COUT - - 12 pF VOUT = OV 
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HN58V1001 Series 

• DC ELECTRICAL CHARACTERISTICS 
(Vee = 2.7 to 5.5V, Ta = 0 to 70°C) 

Item Symbol. Min. 

Input Leakage Current ILl -

Output Leakage Current ILo -
Standby V ce Current Icci 

Icc2 

Operating V cc Current Ices -

-

Input Voltage V,L -0.3 ' 

V,H 2.0 2 

VH Vee-0.5 

Output Voltage Va. -
VOH VeexO.8 

Typ. Max. 

- 2 

2 

20 

- 1 

- 6 

- 15 

- 0.8 

- Vee +0.3 

Vee + 1 

0.4 

-

Notes: 1. V,Lmin = -1.0 V for pulse width ~ 50 ns. 
2. V, H min = 2.2 V for Vee = 3:6 to 5.5V . 

Unit Test Condition 

J.IA Vee = 3.6 V, Y'N = 3.6 V 

J.IA Vcc = 3.6 V, VOUT = 3.6 V/0.4 V 

J.IA CE = Vcc . 

mA CE = V,H 

mA lOUT = 0 mA, Duty = 100%, 
Cycle = 1 J.ls at V cc = 3.3 V 

mA loUT = 0 mA, Duty = 100%, 
Cycle = 250 ns at V co = 3.3 V 

V 

V 

V 

V Ia. = 2.1 mA 

V IOH = -400 J.IA 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T. = 0 to 70°C, Vee = 2.7 to 5.5V) 

Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Reference levels for measuring timing: 

0.4V to 2.4 V 
~20 ns 
1 TTL Gate + 100 pF (Including scope and jig) 
0.8 V, 1.8 V 

HN58V1001-25 Test 
Item Symbol Min. Max. Unit Condition 

Address Access Time tAce - 250 ns CE = OE = V,L,WE = V,H 

Chip Enable Access Time taE 250 ns OE = V,L. WE = V,H 

Output Enable Access Time toE 10 120 ns CE = V,L,WE = V,H 
Output Hold to Address toH 0 - ns CE = OE = V,L,WE = V,H 
Change 

Output Disable to High-Z' tOF 0 50 ns CE = V,L, WE = V,H 

'oFR 0 350 ns CE = OE = V,L, WE = V,H 

RES to Output Delay tRR 0 600 ns CE = OE = V,L, WE = V,H 

Note: 1. tOF is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN58V1001 Series 

• READ TIMING WAVEFORM 

Address x :x 
tAcc 

/ 
~ 

tCE 

/ 
t tOE tDF 

High 

Data Out ////. Data Out Valid ....... 

"""" /' tRR 

~ ---./ 
I 

(TD.RHN58Cl00l) 

• AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 

Item Symbol Min. 1 Typ. Max. Unii Test Condition 

Address Setup Time tAS 0 - - ns 

Chip Enable to Write Setup Time Ics2 0 - - ns 

Write Pulse Width tcw3 250 - - ns 

fwp2 250 - - ns 

Address Hold Time tAH 150 - - ns 

Data Setup Time tos 100 - - ns 

Data Hold Time tOH 10 - ns 

Chip Enable Hold Time tCH2 0 - - ns 

Output Enable to Write Setup Time tOES 0 - ns 

Outpu,t Enable Hold Time tOEH 0 - ns 

Write Cycle Time \vc 10 - - ms 

Byte Load Window tal 100 - - Ils 

Time to Device Busy tOB 120 - - ns 

RES to Write Setup Time tRP 100 - - Ils 

V cc to RES Setup Time tREs 1 - - Ils 

Note: 1. Use this device in a longer cycle than this value. 
2. WE controlled operation. 
3. CE controlled operation. 
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HN58V1001 Series 

• BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 

Address 

CE 

tOES 

tos tOH 

Din 

tOB 

Rdy/Busy 

RES 

Vee 

(TD.BE1.HN58C1001) 
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HN58V1001 Series 

• BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 

Address 

WE 

tOES 

tDS 

Din 

tDS 

Rdy/8usy 

RES 

Vcc 

(TD.BE2.HNS8Cl00l) 
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HN58V1001 Series 

• AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 

Item Symbol Min.' Typ. Max. Unit Test Condition 

Address Setup Time tAS 0 - - ns 

Write Enable to Write Setup Time ~3 0 - - ns 

Chip Enable to Write Setup Time tcs2 0 - - ns 

Write Pulse Width ~2 250 - - ns 

~W3 250 - - ns 

Address Hold Time tAH 150 - - ns 

Data Setup Time tos 100 - ns 

Data Hold Time tOH 10 - - ns 

Write Enable Hold Time ~3 0 - ns 

Chip Enable Hold Time tCH2 0 - - ns 

Output Enable to Wr~e Setup· Time ~ES 0 - - ns 

Output Enable Hold Time ~H 0 - - ns 

Data Latch Time tOl 750 - - ns 

Write Cycle Time ~ 15 - ms 

Byte Load Window tal 100 - - Ils 

Byte Load Cycle talC 1 - 30 Ils 

Time to Device Busy tOB 120 - - ns 

RES to Write Setup Time tRP 100 - - J.lS 

V cc to RES Setup Time ~ES 1 - - J.lS 

Notes: 1. Use this device in longer cycle than this value. 
2. WE controlled operation. 
3. CE controlled operation. 
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• 
Address 
A7 to A16 

Address 
AO toA6 

Din 

Rdy/Busy 

HN58V1001 Series 

(TD.PE1.HN58C1001) 
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HN58V1001 Series 

Address 

A7 to A16 

Address 
AO to A6 

Din 

Rdy/Busy 

(TD.PE2.HN58C1 (01) 
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HN58V1001 Series 

• AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 

Item Symbol Min. Typ. Max. Unit Test Condition 

Output Enable Hold Time tOEH 0 - ns 

Output Enable to Write Setup Time tOES 0 - ns 

Write Start Time tow 150 - ns 

Write Cycle Time lwc - - 15 ms 

• DATA POLLING TIMING WAVEFORM 

Address _An---,XXXXXXxxxxx~txxxx An XXXX 

WE 

1107 

twe 

(TD.DP.HN5BC100l) 
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HN58V1001 Series 

• AC ELECTRICAL CHARACTERISTICS FOR SOFTWARE 
DATA PROTECTION CYCLE OPERATION 

Item Symbol Min. Typ. Max. Unit Test Condition 

Byte Load Cycle Time talC 1 - 30 J.ls 

Write Cycle Time t..vc 15 - - ms 

• SOFTWARE DATA PROTECTION TIMING WAVEFORM (Protection Mode) 

VCC~~ 

Address 
Data 

5555 
AA 

tBlC 

AAAA or 2AAA 5555 
55 AO 

"----v----' 
Write Address 
Write Data 

twc 

(TD.SD1.HN58Cl 001) 

• SOFTWARE DATA PROTECTION TIMING WAVEFORM (Non-Protection Mode) 

Address 
Data 

5555 AAAA or 2AAA 
AA 55 

~h 
twc Normal ~ctiV~ 

1---...;..;..;'----1 mode 

5555 5555 AAAA or 2AAA 5555 
80 AA 55 20 

(TD.SD2.HN58Cl 001) 
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HN58V1001 Series 

• TOGGLE BIT 
The HN58V1001 provides another function to determine the internal programming cycle. If the 

EEPROM is set to read mode during the internal programming cycle, I/Os will change from "1" to "0" 
(toggle) for each read. When the internal programming cycle is over, toggling of 1/°6 will stop and the 
device can be accessible for the next read or program. 

Item Symbol Min. Typ. Max. Unit Test Condition 

OE to Write Setup Time tOES 0 - ns 

OE Hold Time tOEH 0 - ns 

Write Start Time tDW 250 - ns 

Write Cycle Time lwc 15 ms 

• TOGGLE BIT TIMING WAVEFORM 

Next M~de 

Address 

1106 

(TD.TB.HN58C1001) 

Notes: 1. 110 beginning state is "1". 
2. 110 ending state will vary. 
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HN58Vl00l Series 

• FUNCTIONAL DESCRIPTION 

Automatic Page Write 
The Page Write feature allows 1 to 128 Bytes of 

data to be written into the EEPROM in a single cycle 
and allows the undefined data within 128 Bytes to be 
written corresponding to the undefined address (Ao to 
A6). Loading the first Byte of data, the data load 
window of 30 Jls opens for the second. In the same 
manner each additional Byte of data can be loaded 
within 30 Jls. In case CE and WE are kept high for 100 
Jls after data input, the EEPROM enters erase and 
write automatically and only the input data are written 
into the EEPROM. In Page mode the data can be 
written and accessed 105 times per page, and in Byte 
mode 104 times per Byte. 

Data Polling 
r:>ata. Polling allows the status of the EEPROM to 

be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from 1107 to indicate that the 
EEPROM is performing a Write operation. 

Write Protection 
(1) Noise protection: Noise on a write cycle will 

not act as a trigger with a WE pulse of less 
than 20 ns. 

(2) Write inhibit: Holding OE low, WE high, or CE 
high, inhibits a write cycle during power on/off. 

WE and CE Pin Operation 
During a write cycle, addresses are latched by the 

falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 
The endurance with page programming is 105 

cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 104 cycles. 

Data Protection 
To protect the data during operation and power 

on/off, the HN58Vl00l has: 
1. Data protection against Noise on Control Pins 

(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM 
to programming mode by mistake. To prevent 
this phenomenon, the HN58Vl00l has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful 
not to allow noise of a width of more than 20 ns 
on the control pins. 

WE -------'"1. 5 V 
CE W -------------- 0 V 

DE ----~---------- ~ ~ 

, , , , 
~ ~ 

20 ns max 

(DP.HN58C1001) 
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HN58V1001 Series 

(Example) 

Vee -./1{ 
~ 

-- L 
""r\ / RES - -

WE or CE 

'-./ 
1~s min 100~s min 10~s min 

'unprogrammable C=> 'unprogrammable 
Data 

• FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 
2. Data protection at Vee on/off 

When RES is low, the EEPROM cannot be erased 
and programmed. Therefore, data can be pro
tected by keeping RES low when Vee is switched. 
RES should be high during programming because 
it does not provide a latch function. 
When Vee is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by mis
take. To prevent this unintentional programming, 
the EEPROM must be kept in an unprogrammable 
state by using a CPU reset signal to RES pin. 
The EEPROM breaks off programming operation 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 ms after the lost data input. 

(DPexe.2.HN58C1001) 

3. Software data protection 
To prevent unintentional programming caused by 
noise generated by external circuits, HN58V1 001 
has a Software data protection function. In 
Software data protection mode, 3 Bytes of data 
must be input before the Write data. These Bytes 
can switch the Non-Protection mode to the 
Protection mode. 
Address 

5555 
.u. 

Data 
AA 

.u. 
AAAA or 2AAA 55 

.u. .u. 
5555 AO 

.u. .u. 
Write Address Write Data (Normal Data Input) 

The Software data protection mode can be 
cancelled by inputting the following 6 Bytes. This 
changes the HN58V1001 turns to the Non
Protection mode and it can write data normally. 
When the data is input during the cancelling cycle, 
the data cannot be written. 
Address Data 

5555 AA 
.u. .u. 

AAAAor 2AAA 
.u. 

5555 
.u. 

5555 
.u. 

AAAAor 2AAA 
.u. 

5555 

55 
.u. 
80 
.u. 

AA 
.u. 

55 
.u. 

20 
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