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MSL8279P-S 

PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Ratings 

Vee Supply voltage -0.5-7 

V, Input voltage With respect to Vss -0.5-7 

Va Output voltage -0.5-7 

Pd Maximum power dissipation T a=25'C 1000 

Topr Operatmg free-arr temperature range -20-75 

TstQ Storage temperature range -60-150 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-75'C. unless otherwIse noted.) 

Limits 
Symbol Parameter Unit 

Min Nom Max 
.-

Vee Supply voltage 4.5 5 5.5 V 
--

Vss Supply voltage (GNO) 0 V 

ELECTRICAL CHARACTERISTICS (T a=-20-75'C , Vee=5V±10%, Vss=OV, unless otherwise noted.) 

Symbol 

V1H(RL) 

V,H 

V'L(RU 

V,L 

VOH 

VOH(INT) 

VOL 

Icc 

II(RL) 

I, 

loz 

C, 

Co 

5-94 

Parameter Test conditions 

HIgh-level mput voltage, for return line Inputs 

High-level mput voltage, all others 

Low-level mput voltage, for return line mputs 

Low-Jevel Input voltage, all others 

High-level output voltage IOH=-400,uA 

High-level output voltage, Interrupt request output IOH=-400,uA 

Low-level output voltage 10L =2. 2mA 

Supply current from V cc 
-

Input current, return line Inputs, shift Input and control VI=VCC 

Input 

Input current, all others 

Off-state output current 

Input terminal capacitance 

Output terminal capacitance 

V,=OV 

V,=OV, Vee 

Vo=OV-Vee 

VI=VCC 

Vo=Vcc 
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limits 

Min Typ 

2.2 

2.0 

Vss-O.5 

Vss-O.5 

2.4 

3.5 

-100 

-10 

-10 

5 

10 

Unit 

V 

V 

V 

mW 

"C 

'C 

Unrt 
Max 

V 

V 

1.4 V 

0.8 V 

V 

V 

0.45 V 

120 rnA 

10 
/lA 

10 /lA 

10 ,uA 

10 pF 

20 pF 



TIMING DIAGRAM 
Read operati on 

CS, Ao 

Do-D, 
(DATA OUTP 

- X: -

UTS) 

Write operation 

Do-D, 
(DATA INPUTS) 

Clock input 

ClK 

5-96 

tSU{A-R) 

tSU{A-W) 
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MSL8279P-S 

PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE 

tOIRl 

tWIRl 

~~ V~ 

tPZV(R-OQ) 

tPZV(A-DQ) 

q ~ 

~ 

tOlwl 

tW(W) 

tWill 
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tOI ¢) 

3'--
th(R-AJ 

'" K ~ 

tPVZ(R 00) .--
~~ 

J W 

thlw-Al 
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MSL8279P-S 

PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE 

APPLICATION EXAMPLE 

Note 8 

5-98 

CNTL 
CONTROL 

SHIFT 
SHIFT a x a KEY 

KEYBOARD 
RETURN a-ROW MATRIX 

a LINES 
KEY 
CODE 

37 36 
~Vcc(5V) 

a LINES 
CNTL SHIFT Ro-R, 

INTERRUPT REQUEST 
INT 4 INT Vee ~ 8 

BIDIRECTIONAL 20 
a BUS Vss r-;h GND(OV) DATA BUS 00-0, 

3-8 DECODER 

8-BIT 
M5L8279P-5 

MICROPROCESSOR 
RD 10... 3 SYSTEM RD 

CONTROL! 
WR u WR So-S, 

4 SCAN LINE 

RESET 9 4 
RESET 

CS 22.. 
CS 

ADDRESS BUS { 
Ao 

4-16 DECODER 
21 DRIVE Ao 

CLOCK 
ClK 3 

ClK BD 
~3 BD 

16 

OBo-OB, OAo-OA, 

M5L8085AP 
BLANKING ADDRESS 

4 DISPLAY 
DATA DISPLAY 

4 16-DIGITS 

When using an a-bit character display of more than 9 digits for the decoder display, it is necessary to provide 
two decoders for example 4 -10 decoder, 4 -16 decoder and key scan 3 - a decoder. 
Only So, S, and So may be used as inputs to the key scan 3 - 8 decoder. 
(Don't drive the keyboard decoder with the MSB of the scan line) 

• MITSUBISHI 
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(Note a) 

(Note a) 





MITSUBISHI LSls 

NOTICE FOR CMOS PERIPHERALS 

4. TRANSFER' CHARACTERISTICS AND 
POWER DISSIPATION 

For COMS devices, the circuit threshold voltage is approx­

imately one-half of Vcc. Contrasted with NMOS logic, 
where threshold voltage is a fixed level not related to supp­
ly voltage, ideal transfer characteristics can be achieved. 
In order to maintain compatibility with the conventional 
NMOS devices, transfer characteristics of CMOS peripher­
als 110 circuits have been established at TTL level. 

Fig. 4 illustrates input voltage V'N versus supply current Icc 
for M5M82C55AP-2. Here, when V'N reaches 1.3 to 1.5V, 
the resulting switch in internal circuits causes a sharp in­
crease in Ice flow. 

(PORT-Ao MODE 0 INPUT) 

2S0 1 
Vee=S.SV""", 

200 

Vee=SV ....... 

"< 150 

..3 Vee=4. SV 
0 

.2 100 

SO 
~ 

0 1 2 3 4 S 

Y'N (V) 

Fig. 4 Input voltage vs. dissipation current 

M5M82C55AP-2 

Ta =2S·C 

6 

In a CMOS curcuit, since p-channel and n-channel transis­

tors are connected in series between the V cc and V ss, as 
long as gate voltage is at the Vce or Vss level, one of the 
two transistors will be in an off state. Consequently, fixing 

the input pin at the Vee or Vss level causes the static dis­
sipation current (Iec) flow from the V ce to V ss pin to consist 
only of p-n junction leakage current. As a consequence, the 
per-gate static dissipation current remains at about 50pA at 
T a = 25°C,. and will not go over more than a few nanoam­
peres even at T a = 85°C. This is the primary reason behind 
CMOS devices low power dissipation. 

Note however that power diSSipation does increase when 
CMOS circuits are used in the switching mode. As was 
mentioned in the transfer characteristic description, tran­
sients in the input voltage cause current to flow from the 

Vcc to Vss. The amount of current flow increases relative to 
higher Vcc values and operating frequency. Additionally, 
when capacitive loads (load capacitance also varies de­
pending on the number of fanouts) are connected to the 
device, charging currents will be requied, which also in-

creases power diSSipation. 

The M5M82C55AP-2 illustrated in Fig. 4 has parallel­
connected I/O ports, and is relatively limited in switching 
operations. However, devices such as the programmable 
timer M5M82C54P are subjected to constant clock opera­
tions, and the current flow for each CMOS circuit must be 
added to get the total for the device. As shown in Fing. 5, 
currnet dissipation increases along with increases in oper­
ating frequency. 

"< 
E 
o 3 

.2 

2 

I 

Vee=SV 
DUTY=SO% 

! Ta=25l: 

/ 
/ 

~ 
lOOk 1M 2 S 810M 

Ie (Hz) 

Fig. 5 Operating frequency vs. power dissipation 

M5M82C54P 

The power diSSipation characteristics of DMA controller 
M5M82C37AP-5 are illustrated in Fig.6. 

Fig. 6 

Ie (MHz) 

Operating frequency vs. power dissipation 

M5M82C37AP-5 

6-4 • MITSUBISHI 
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NOTICE FOR CMOS PERIPHERALS 

be driven, so signal switching response is slower. In this 
case, the load (s) to be driven must be divided (or allo­
cated to several devices) as with previous devices. 

0.3i---~---+-----+------+-----' 

:;-
Cii Vcc=4. 5Vl T -
a 0.2~ ___ -+ ______ -t-______ +-~~~Vcc=5VI 9~C ~ , Vcc=5.5V 

<C~ Vcc=4.5\11 T = 
Vcc=5V I a. 

o Vcc=5.5V 25 C 

~ vcc=4. 5Vl T = 
;:;' O. 1 r-----t~~~r:::!:~~~;:;:'Vcc=5V1 a. Vcc=5.5V -40 C 

10L (DATA BUS)(mA) 

Fig. 9 10L-VOL characteristics M5M82C55AP-2 

7. INPUT CIRCUIT 
Fig. 10 shows an equivalent circuit diagram of the input cir­
cuit for CMOS peripheral devices. The gate oxide layer of 
the transistors is extremely thin, and high voltages applied 
directly to the gates are likely to rupture their insulation, 

causing permanent demage to the device. To prevent gate 
damage, the diodes and input resistor shown in the dia­
gram form a protection circuit. 
Since threshold voltage for the input transistor is set at 
approximately 1.5V, as noted in section 4, if the input vol­
tage is held at this level, a through current starts to flow 

from Vee to Vss. In systems where low dissipation current is 
required, this characteristic can cause problems in the de­
sign of the power supply. 
Where a data bus is left floating, through current is likely to 
become a particular problem, so bus lines should be fixed 
at a certain level with a pull-up (or pull-down) circuit hav­
ing high resistance values. 

Poly-Si 
Input (X/-----\Mr---<t---... 

R:'lkO 

VTH:'1. 5V 

(at Vcc=5V) 

Fig. 10 CMOS peripheral device input circuit 

(equivalent diagram) 

DATA BUS TIMING 

(j) 

0 
:;; 
z 

* (j) 
o 
:;; 
() 

WRITE 

Address, CS 

DATA (INPUT) 

WR 

Address, CS 

DATA (INPUT) 

tW(W) 

* M5M82C51 AP, M5M82C55AP-2, M5M82C59AP-2 

Fig. 11 Bus timing characteristics 

6-6 

READ 

Address, CS 

tW(R) 

RD 

ts 

DATA (OUTPUT) 

Address, CS 

RD 

-~ tpZV(R-DO) 

DATA (OUTPUT) -----iI VALID }-"'--_---... 

• MITSUBISHI 
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NOTICE FOR CMOS PERIPHERALS 

Vee 

1 
Vee 

R"~kn V ,2 
v" 0----\ t--.---.-JV'IIr-o--tlnput Output f--o 

Vss 

V" ,'----'"11------ Vee 

---l ..... ---- Vss 

VI2~----------vee No diode 

Vss 

-----Vcc 

V,2 ~ - - ~ - - --- Vee Diode used 

Vss 

Fig. 13 Preventing latchup when using differential circuits 

Vee 

Relay 

Vee 
R O.Ol.uF 1'1, V, o-lVV'v--<'>--tln put 0 utput 1---(').-'VV'v--1. 

InputJUL 

Vee~---Vee Nocapacitor 

Vee ~---Vee Capaeitorused 

Fig. 14 Preventing latchup when driving large current 

circuits 

Conditions (b) or (d) 
Applying a constant voltage to an output pin is not one of 
the normal usage configurations of a CMOS device, but a 
capacitor connected between output and V cc (or V ss) 
would be a cause for latchup. This is due to the high Impe­
dance created in the power supply line, combined with the 
fact that switching the power supply on and off produces 
fluctuations in the power supply line which causes the 
capacitor to discharge a trigger current. 

Vee 

~~. . Vee 
R~lkn V,2 

V,, o----f IH---.A,AA.r--c .......... lnput Output -----{) 

Vss 

-, r-----Vee 
V" IL--__ ---'I~ _____ Vss 

_~-2Vee 

VI2~ ___ =~:: Nodiode 

-, .---"- Vee 
V ,2 It:. _ _ ________ V ss Diode used 

Condition (e) 
Condition (e) can be created by exceeding the absolute 

maximum voltage ratings at the Vee pin. Also, even though 
Vee is within the recommended operating conditions, de­
vice latchup can be caused by the surge voltage superim­
posing at power ON, or crosstalk between lines. The vol­

tage at Vee should never exceed absolute maximum rating 
values under any circumstances. 
Provisions should be made to reduce power ON surge vol­
tage to a minimum. and as described in section 6, a capaci­
tor should be connected beteen Vec and V ss to reduce im­
pedance in the power line. 

6-8 • MITSUBISHI 
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BLOCK DIAGRAM 

INSTRUCTION 

FETCH UNIT 

I BRANCH BUFFER I 

il 
INSTRUCTION 

DECODE UNIT 

1'1 BRANCH EI 
PREDICTION TABLE 

11 
MICRO-ROM AND 

CONTROL UNIT 

7-4 

MITSUBISHI LSls 

M33210GS-20/FP-20 

CMOS 32-BIT PARALLEL MICROPROCESSOR (M32/100) 

I .; 

f----3o 

DATA INPUT/ 
, 

OUTPUT CIRCUIT 

OPERAND ADDRESS ADDRESS 
AND PC ADDRESS r= ~ OUTPUT CIRCUIT 
GENERATION UNIT 

G INTERNA\I EXECUTION UNIT 
REGISTERS 

• MITSUBISHI 
.... ELECTRIC 

DATA BUS 

ADDRESS BUS 
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M33220GS-20 

CMOS 32·BIT PARALLEL MICROPROCESSOR (M32/200) 

BLOCK DIAGRAM 

,----.. 

~ 

7-6 

INSTRUCTION I 
CACHE 

INSTRUCTION 

PREFETCH UNIT ~ 
INSTRUCTION 

BRANCH I DECODE UNIT 

WINDOW 

EXECUTION UNIT I ALU 

MEMORY MANAGEMENT UNIT I TLB 

1 

INPUT/OUTPUT CONTROL UNIT 

1 
ADDRESS BUS 

t 
DATA BUS 

• MITSUBISHI 
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CONTROL UNIT 

~ I MICROPROGRAMS I 

1 

I I REGISTERS I 

I 

I STACK CACHE I 
I STORE BUFFER I 



PIN ASSIGNMENT 
PIN CODE NAME 

A2 *2 

A3 OCCPRG 

A4 *1 

A5 Vss 

A6 *2 

A7 HACK 

A8 Vss 

A9 BATo 

Al0 HALT 

All HREQ 

A12 RESET 

A13 Vee 

A14 BCLK, 

A15 BCLK, 

A16 A19 Vss 

A17 A" AS 

Bl *2 

B2 *2 

B3 jCCPRG 

B4 TCS 

B5 *1 

B6 Vee 

B? DAT 

B8 RNG o 

B9 BAT, 

Bl0 Vee 

Bl1 Vee 

B12 Vss 

B13 Vss 

B14 *2 

B15 Vee 

B16 Vee 

B17 Vss BS 

B18 Vee R/W 

Cl Vee 

C2 Vss 

* 1 : Connect to Vee. 
* 2 : No connect 

7-8 

PIN CODE 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

Cl0 

Cl1 

C12 

C13 

C14 

C15 

C16 

C17 

C18 

Dl 

D2 

D3 

D15 

D16 

D17 

D18 

El 

E2 

E3 

E16 

E17 

E18 

Fl 

F2 

F3 

F16 

F17 

F18 

Gl 

MITSUBISHI LSls 

M33230GS-20 

CMOS 32-BIT PARALLEL MICROPROCESSOR (M32/300) 

NAME 

Vss 

GBR 

WAY 

Vee 

*2 

RNG, 

BAT, 

Vss 

CLK! 

CLK! 

Vss 

Vee 

Vss 

L/C 

BLOCK 

Vss 

IRLo 

IRL, 

*2 

Vss 

DS 

RETRY 

BERR 

*1 

*1 

IRL, 

Vee 

ASDC 

SDC 

*1 

*1 

*1 

CPDC 

Vee 

Vss 

Vss 

PIN CODE NAME 

G2 FLOAT 

G3 *2 

G16 Vee 

G17 CPSTo 

Gl,8 CPST, 

HI A, 

H2 Ao 

H3 Vee 

H16 CPST, 

H17 NCA 

H18 BLACKF 

Jl A. 

J2 A3 

J3 A, 

J16 BLACKS 

J17 Vss 

J18 Vee 

Kl As 

K2 Vs• 

K3 A6 

K16 BC, 

K17 BC, 

K18 BC3 

Ll A7 

L2 As 

L3 A9 

U6 NCAO 

L 17 Vss 

U8 BCo 

Ml ~~ 
M2 A" 
M3 Vee 

M16 A31 

M17 MVIN 

M18 LOC 

Nl A" 

• MITSUBISHI 
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PIN CODE NAME PIN CODE NAME 

N2 A'3 T18 Vee 

N3 A,s Ul A"._ 
N16 Vss U2 Vss 

N17 A'9 U3 Vee 

N18 A30 U4 D30 

Pl A,. U5 D28 

P2 A" U6 Vss 

P3 A" U7 D'3 
P16 A,. U8 D,o 

P17 A27 U9 Vee 

P18 A28 Ul0 Vee 

Rl A" Ul1 D'8 
R2 Vss U12 D,s 

R3 A21 U13 D'3 
R4 Vee U14 D,o 

R15 Vss U15 D8 

R16 D, U16 D, 

R17 A,s U17 D3 

R18 A'6 U18 D, 

Tl A'9 V2 Vee 

T2 A" V3 Vss 

T3 A'3 V4 D'9 
T4 Vss V5 D'6 
T5 D3, V6 D,s 

T6 D" V7 D" 
T7 D,. V8 Vee 

f-
T8 CPST, D" V9 Vss 

T9 Vss Vl0 Vss 

T10 Vee Vl1 D'9 
Ttl D" V12 D" 
T12 D,. V13 Vss 

T13 D" V14 D" .-
T14 Vss V15 D9 --
T15 Ds V16 v,,,,,-----
T16 D. V17 D5 

T17 Do 







BLOCK DIAGRAM 
INTERRUPT 

ADDRESS __ -~,... 

CLOCK _ 

TRANSFER TRANSFER 
REQUEST REQUEST 
SIGNAL CONTROL 

SIGNAL 

PERIPHERAL 
EQUIPMENT 
CONTROL 

TRANSFER SIGNAL OPERATION 
CONTROL 
SECTION 
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M33241GS 

CMOS D~A CONTROLLER (M32/DMAC) 

aus ARBITRATION 

MICRO 

CONTROL 
SIGNAL 

• MITSUBISMI 
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DIITA CONTROL EXCEPTION 
SIGNAL 

t----t ~~~~~~N 
SECTION 

ERROR 

TESTING 

PLA SECTION SECTION 

MICROSEQUENCE CONTROL UNIT 



BLOCK DIAGRAM 

LOCAL 
R, -;.. INTERRUPT 

INPUT 

~J 
q " 

BUS 

BIRo-BIR , ---;0 INTERRUPT 

INPUT 

FSE L--

30---;0 

Ni--
cs--
CK- BUS 

IN --;0. INTERFACE 
EL-

ET-

LK-

8-6 
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M33242SP/J 

CMOS INTERRUPT CONTROLLER (M32/IRC) 

LEVEL 

CONVERSION 

- r'" 

l~ 

VECTOR 

GENERATION 
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r'" 

INTERRUPT 

OUTPUT 

ACKNOWLED-
GMENT 
CONTROL 

~BI 

~I RLo-IRL, 

f-U 

f---- U 

r--- A 

0 
B 
C 
E 



BLOCK DIAGRAM 

Ao 

A. 

TO, 

OUTPUT CONTROUMUL TIPLEX 
BLOCK 

SETO--------4---;-~ 

HIT IREPLACE 
INFO 

RLATCH SBo SB, SBLK 
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M33243GS-2S,-30 

CMOS TAG MEMORY (M32/TAGM) 

MHENSL EXTH 

MHIT 

~--+--------------oHIT 

.---------------0 HITo/REPo 

~--------0 HIT,/REP, 

.----------0 HIT,/REP, 

MPX .----------<lHIT,/REP; 

HCoiRCo 

HC,/RC, 

~--
~PERR 

H/R 
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M33245GS 

CMOS CACHE CONTROLLER/MEMORY (M32/CCM) 

DESCRIPTION 
M33245GS (M32/CCM) is a cache controller/memory for 
M32 family microprocessors (M3321 OGS-20, M33220GS-20, 
M33230GS-20) . 

PIN CONFIGURATION (BOTTOM VIEW) 

P N M L K J H G FED C B A 

It improves the MPU's average memory access time. 

FEATURES 
• 16kB real address external cache 
• No wait reads possible when the cache is hit 
• Fast 4 words burst read when the cache is missed 
• Fully synchronous operation with M32 family processors 
• Internal address comparator allows multiple usage 
• Division into data cache and instruction cache 

• Coherency maintained by address monitor 
• Purge and freeze functions in way units 
• Write-through main memory replace 

• 4-way set associative cache 
• LRU (Least Recently Used) replace control 
• Each line consists of 4 words (16 bytes) and a validity 

bit 

• Package: 135 pin PGA 

APPLICATION 

@ 0 0 
40 41 42 
0 0 0 
39 86 87 
0 0 0 
38 85 114 
0 0 0 
37 84 123 
0 0 0 
36 83 122 
0 0 0 
35 82 121 
0 0 0 
34 81 120 
0 0 0 
33 80 119 
0 0 0 
32 79 118 
0 0 0 
31 78 117 
0 0 0 
30 77 116 
0 0 0 
29 76 115 
0 0 0 
28 75 74 
@ 0 0 
27 26 25 

0 0 0 0 0 0 0 
43 44 45 46 47 48 49 
0 0 0 0 0 0 0 
88 89 90 91 92 93 94 
0 0 0 0 0 0 0 
125 126 127 128 129 1:1) 131 
0 
135 

M33245GS 

0 
114 
0 0 0 0 0 0 0 
114 113 112 111 110 109 108 
0 0 0 0 0 0 0 
73 72 71 70 69 68 67 
0 0 0 0 0 0 0 
24 23 22 21 20 19 18 

Outline 135S8 

0 0 0 
50 51 52 
0 0 0 
95 96 53 
0 0 0 
132 97 54 

0 0 
98 55 
0 0 
99 56 
0 0 
100 57 
0 0 
101 58 
0 0 
102 59 
0 0 
103 60 
0 0 
104 61 

0 0 0 
133 105 62 
0 0 0 
107 lJ!j 63 
0 0 0 
66 65 64 
0 0 0 
17 16 15 

@ 
1 
0 
2 • 
0 
3 
0 
4 
0 
5 
0 
6 
0 
7 
0 
8 
0 
9 
0 
10 
0 
11 
0 
12 
0 
13 
@ 
14 

10 

11 

12 

13 

14 

High performance cache memory system PIN FUNCTION 

CLKIICLKf 
CLOCK j IIBCLK, 
SIGNAL 

BCLK, 

RESET 

SYSTEM FLOAT 
CONTROL 

RETRY SIGNAL 

BERR 

NCA 

CA"-CA,, 

CCM CASIICAS, 
MEMORY 

CDSIICAS, CONTROL 
SIGNAL 

ASDC 

CNCA 
INTERRUPT INT REQUEST SIGNAL 

cs 
CCM 

WATa-WAT, 
CONTROL CTYPEO 

SIGNAL -CTYPEI 
PINM/REGM 

MODE, 
MODE, 

Note. GMICRO ™ is a trademark 01 the G-MICRO group for the TRON specification microprocessors 
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Vee Vss 

II : Multi lunction 

DATA BUS 

ADDRESS 
BUS 

BCa-BC, 

BATa-BAT, 
R/W 
BS 

OSIIAS, 
DCIIISDCI 
DCOIISDCO 

HACK BUS 
CONTROL 

SUSBIIHALT SIGNAL 

BLOCK 
BLACKF 
BURST I IBLACKS 
MVIN 
LOC 
CBM 
BCNT 
CNACT 
ACA 
INT INTERRUPT 

REQUEST 
SIGNAL 

Change by mode (MODEa-MODE,) 



MITSUBISHI LSls 

M33281GS-20 

CMOS FLOATING-POINT PROCES.SING UNIT (M32/FPU) 

DESCRIPTION 
M33281 GS-20 is a high-speed floating-point arithmetic LSI 
unit, and support the extended precision data format of 
IEEE standard. 

The M33281 GS-20 is designed to give maximum perform­
ance as a coprocessor for M32 family microprocessors 
(M33220GS-20, M33230GS-20). In addition to arithmetic 
operations and square roots, it has elementary function in­
structions, inner product instructions for fast matrix and vec­
tor calculations, area discrimination instructions for clipping 
discrimination, graphics oriented instructions and many 
more. 

FEATURES 
• Performance (20MHz operation with M33220GS-20) 

Addition or subtraction 
Multipulication 
Division 

• Elementary function calculation 

• Graphics support 
• Conforms to IEEE754 
• Fast coprocessor interface 

0.5,us 
0.45,u s 
1.5,u s 

• Comprehensive system functions 

• Softwave and system support 
• Variety of instruction types 

31 arithmetic related 
21 control related 

• 16 floating point operation registers (80-bit) 

PIN ASSIGN 
PIN CODE PIN NAME PIN CODE PIN NAME PIN CODE 

Al 1 Vss Bl0 61 CPOC 012 

A2 2 A,. Bll 62 BERR 013 

A3 3 HACK B12 63 CPST, 014 

A4 4 BC, B13 64 Vss El 

AS 5 R/W B14 15 Vee E2 

A6 6 BATo Cl 51 Vee E3 

A7 7 Vss C2 96 Vee E12 

AS 8 NC C3 97 A" E13 

A9 9 Vss C4 98 BCo E14 

Al0 10 Vss C5 99 BC, Fl 

All 11 Vee C6 100 Vss F2 
-

A12 12 Vss C7 101 BAT, F3 

A13 13 CPSTo C8 102 Vee F12 

A14 14 Vee C9 103 Vee F13 

Bl 52 Vss Cl0 104 RETRY F14 

B2 53 Vee Cl1 105 OC Gl 

B3 54 A" C12 106 CPST, G2 

B4 55 BC, C13 65 017 G3 

B5 56 BS C14 16 Vss G12 

B6 57 Vee 01 50 Vss G13 

B7 58 BAT, 02 95 0 , G14 

B8 59 Vss 03 132 Vss Hl 

B9 60 COE 011 133 Vss H2 

PIN NAME 

107 0 , • 

66 0 , • 

17 Vee 

49 Vee 

94 0, 

131 0 0 

108 018 

67 0" 
18 023 

48 O. 

93 0 4 

130 0, 

109 0'0 
68 Vee 

19 Vss 

47 Vss 

92 0 7 

129 0 5 

110 0" 
69 0'4 

20 025 

46 0 8 

91 0 '0 

PIN CONFIGURATION (BOTTOM VIEW) 

P N M L K J H G FED C 8 A 
@ 0 0 0 0 0 0 0 0 0 0 0 0 @ 
40 41 42 43 44 45 46 47 48 49 50 51 52 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 
39 86 87 88 89 90 91 92 93 94 95 96 53 2 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 
38 85 114 115 116 117 118 119 1311 131 131 97 54 3 
0 0 0 0 0 0 0 
37 84 113 135 98 55 4 
0 0 0 0 0 0 
36 83 111 99 56 5 
0 0 0 0 0 0 
35 82 111 100 57 6 
0 0 0 0 0 0 
34 81 110 M33281GS 101 58 7 
0 0 0 0 0 0 
33 80 119 101 59 8 
0 0 0 0 0 0 
32 79 118 103 60 9 
0 0 0 0 0 0 
31 78 117 104 61 10 
0 0 0 0 0 0 0 0 
30 77 116 134 133 105 62 11 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 
29 76 115 114 113 111 III 110 109 108 107 106 63 12 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 
28 75 74 73 72 71 70 69 68 67 66 65 64 13 
@ 0 0 0 0 0 0 0 0 0 0 0 0 @ 
27 26 25 24 23 22 21 20 19 18 17 16 15 14 

Outline 135S8X-A 
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• Peripheral device mode specifiable (tor use when MPU 
lacks coprocessor interface) 

• Package 135 pin PGA 

APPLICATION 
Scientific and technical calculations, engineering diagram 

processing 

PIN CODE PIN NAME PIN CODE PIN NAME PIN CODE PIN NAME 

H3 128 0 '0 l14 24 Vee N9 79 Vss 

H12 111 Vee Ml 42 Vss Nl0 78 Vee 

H13 70 Vss M2 87 FCPST, Nll 77 Vee 

H14 21 Vee M3 124 lO N12 76 Vee 

Jl 45 O. M4 123 CPIO, N13 75 Vss 

J2 90 0 " M5 122 IRl N14 26 Vss 

J3 127 013 M6 121 Vss Pl 40 Vee 

J12 112 0,. M7 120 Vss P2 39 RESET 

J13 71 0" M8 119 Vee P3 38 CPIOo 

J14 22 0" M9 118 Vee P4 37 Vss 

Kl 44 Vss Ml0 117 Vee P5 36 SIZ16 

K2 89 0 12 Mll 116 Vee P6 35 NC 

K3 126 015 M12 115 Vee P7 34 Vee 

K12 113 0'0 M13 74 Vee PS 33 ClKf 

K13 72 0" M14 25 031 P9 32 Vss 

K14 23 Vss Nl 41 FCPST, Pl0 31 FCPOC 

II 43 Vee N2 86 Vss Pll 30 Vee 

l2 88 0 '4 N3 85 UO P12 29 Vee 

l3 125 Vss N4 84 CPIO, P13 28 NC 

l4 135 Vee N5 83 Vee P14 27 Vee 

III 134 FCPSTo N6 82 Vee 

l12 114 Vss N7 81 Vss 

l13 73 Vss N8 80 ClKf 

Note. GMleRo ™ is a trademark of the G-MICRO group for the TRON specification microprocessors 
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