
MITSUBISHI MICROCOMPUTERS 
r 

M37451 E4-XXXSPI FPI GP, M37451 E4SS/FS 
M37451 E8-XXXSP/FPI GP ,M37451 E8SS1 FS 
M37451 EC-XXXSP/FPI GP, M37451 ECSSI FS 

DESCRIPTION 
The M37451E4-XXXSP/FP/GP is a single-chip micro­
computer designed with CMOS silicon gate technology. It 

is housed in a 64-pin shrink plastic molded DIP ·or a 
0.8mm-pitch or 0.65mm-pitch 80-pin plastic molded QFP. 

The features of this chip are similar to those of the 
M37451M4-XXXSP/FP/GP except that this chip has a 8192 
bytes PROM built in. 
In addition to its simple instruction sets, the PROM, RAM, 
and 1/0 addresses are placed on the same memory map to 
enable easy programming. 
It is suited for office automation eqUipment and control de­
vices. The low power consumption made by the use of a 
CMOS process makes it especially suitable for battery po­
wered devices requiring low power consumption. It also 
has a unique feature that enables it to be used as a slave 
microcomputer. 
Since general purpose PROM writers can be used for the 
built-in PROM, this chip is suitable for small quantity pro­

duction runs. 
The differences among M37451 E4-XXXSP/FP/GP, M37451 
E8-XXXSP/FP/GP and M37451 EC-XXXSP/FP/GP are as 
shown below. The M37451 E4SS/FS, M37451 E8SS/FS and 

M37451 ECSS/FS are the window type. The descriptions 
that follow describe the M37451 E4-XXXSP/FP/GP unless 
otherwise noted. 

Type name ROM size RAM size BUill-in PROM 

M37451 E4SSfFS EPROM (Window Iype) 

M37451 E4-XXXSP/FP/GP 
8192 bytes 256 bytes 

One-time programmable 

M37451 E8SS/FS EPROM (Window type) 

M37451 E8-XXXSP/FP/GP 
16384 bytes 384 bytes 

One-time programmable 

M37451 ECSSfFS EPROM (Window type) 

M37451 EC-XXXSp/FP/GP 
24576 bytes 512 bytes 

One·tlme programmable 

The number of analog input pins for the 80-pin model (FP, 
GP version) is different from the 64-pin model (SP version). 
In addition, the 80-pin model has special pins for RD, WR, 
RESETouT, DAVREF, ADVREF, AVcc and the 64-pin model 
has a special VREF pin. 

FEATURES 
• Number of basic instructions ................................... 71 

69 MELPS 740 basic instructions+2 multiplyldivide 
instructions 

• Instruction executron time 
(minimum instructions at 12.5MHz frequency) .... 0.64,us 

• Single power supply .............. · ................ · .. · .. 5V±10% 

• Power dissipation normal operation mode 
(at 12.5MHz freque'ncy) ................................ ·40mW 

• Subroutine nesting .............. 96 levels max.( M37451 E4) 

96 levels max.( M37451 E8) 
128 levels max. (M37 451 EC) 

• Interrupt ............................ · ........................ 15 events 

PROM Version of M374S1 Group 

PIN CONFIGURATION (TOP VIEW) 

lID port P3 

lID port P5 

110 port P6 

P3is;-;- 1 
P36/SCLK - 2 
P35/TxD- 3 

P34 /RxD ++ 4 

P33/PWMoUT - 5 

P32/EV3 ++ 6 

P31/EV2 - 7 

P30fEV,- 8 

P57/DB7 - 9 

P56 /DBs - 10 

P5s/DBs- 11 

PS4/DB4 ++ 12 

PS3/DB3 - 13 

PS2JDB2/CE ++ 14 

P5 1/DB,/OE ++ 15 

P50lDBoi A14 ++ 16 

P6ollNT1 - 24 
ReadlWrlte -

status output R/W -- 25 
Synchronous SYNC __ 26 
signal output 

CNVsslVpp - 27 
Reset Input RESET _ 28 

Clock Input 

Clock output 

Timing output 

Vee 

AVss 

62 - V REF Reference voltage input 

61 -D-A, \ 
D-A output 

60 -O-A2 

59 - P401 ANn f 
58 - P4,!AN, Input port P4 

57 - P42 /AN 2 

lID port PO 

110 port P1 

lID port P2 

Outline 64P48 (OTP) 
64S18 (Window) 

• Master CPU bus interface ................................ ·1 byte 
• 16-bit timer ............................................................ 3 

• 8-bit timer (Serial 1/0 use) ...................................... 1 

• Serial 1/0 (UART or clock synchronous) .................... 1 

• A-D converter (8-bit resolution) ........ ·3 channels (DIP) 
8 channels (QFP, QFN) 

• D-A converter (8-bit resolution) .................. 2 channels 

• PWM output with 8~bit prescaler 
(Either resolution 8 bit or 16 bit is software selectable) "'1 

• Programmable 110 ports 
(Ports PO, P1, P2, P3, P5, P6) .............................. 48 

• Input port (Port P4) .................... 3(DIP), 8(QFP, QFN) 
• Output ports (Ports D-A" D-A2 ) ................ · .............. ·2 

• PROM (equivalent to the M5L27256) 
Program voltage· .. · ........................................ ·12.5V 

APPLICATION 
Slave controller for PPCs, facsimiles, and page printers. 
HDD, optical disk, inverter, and industrial motor controllers. 
Industrial robots and machines. 
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MITSUBISHI MICROCOMPUTERS 

M37451E4·XXXSP/FP/GP,M37451E4SS/FS 
M37451E8.XXXSP/FP/GP,M37451E8SS/FS 
M37451EC-XXXSP/FP/GP,M37451ECSS/FS 

PROM Version of M37451 Group 

PIN CONFIGURATION (TOP VIEW) 

P4oJANo 
D-A, 
D-A, 

DAVREF 
ADVREF 

AVss 
AVec 

Vee 
Vss 

P37/SRDY 

P36JSCLK 

P35/TxD 
P3,/RxD 

P33/PWMOUT 

P32/EV3 

NC 

P42/ AN2 
P4,/AN, 
P40/ANo 

D-A, 
D-A, 

DAVREF 
ADVREF 

AVss 
AVcc 

Vee 
...'!5& 

P37 / SRDY 
P36/SCLK 
P35/TxD 
P34J RxD 

P33/PWMoUT 
P3,/EV3 

NC 
NC 

P3,/EV, 

~ 
~ 

-72 

-73 

-74 

-75 

-76 

M37451 E4-XXXFP 
M37451EB-XXXFP 
M37451 EC-XXXFP 

M37451 E4FS 
M37451EBFS 
M37451 ECFS 

Outline 
80P6N (OTP) 
8000 (Window) 

60591158575655154535251/15049481147046045444304241 

M37451 E4-XXXGP 
or 

M37451 EB-XXXGP 
or 

M37451 EC-XXXGP 

-~;O 
79 

Outline 80P6S 
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P2oJDo 
P2,JD, 
P22JD2 
P23/D3 
P24 /D 4 

P2s/Ds 
P26/D6 
P27/D7 

Vss 
~ 
NC 
XOUT 

X, N 

NC 
RESET 
CNVss/Vpp 

NC : No connection 

3-211 
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M37451 E4-XXXSP/M37451 E4SS BLOCK DIAGRAM 

Cloek Cloek Timing 
input output output 

Reset 
input 

RESET R/W SYNC Vee Vss 

----r--------tt---~--@----------------------------l 
X1N XOUT ¢ 
~ 

/ 

Clock generating_ 
circuit 

~ 
8-bIt 

INT, 
INT, 
INT, 

r-- lal 

Note 1 

RAM 
256 
byte 

I r Bus interface 

3 • v 1 I P6(8) I 
~ 

-~­
~ 

Program I Program 
counter counter 

PC,H(8JI PC~:8) 

Index J 
register 

X(8) 

AD 
CaMP 

~ 

h--
----. 

Data bus 

n 

l]1' 

TI 

2t::=; 
,---" 

110 port P6 110 port P5 VREF Input port P4 D-A, 

BRG 

1/0 port P3 110 port P2 

Notel: 384 bytes for M37451 E8-XXXSP/M37451 E8SS and 512 bytes for M37451 EC-XXXSP/M37451 ECSS, 
2 : 16384 bytes for M37451 E8-XXXSP/M37451 E8SS and 24576 bytes for M37451 EC-XXXSP/M37451 ECSS 

Instruction 
register 

(8) 

Instruction 
decoder 

Control signal 

1/0 port P1 

I , 
I 

I , 
I , J 

I , 
I , 
I , 
I , 
I , 
I , 

--~ 
1/0 port PO 
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M37451 E4-XXXFP/M37451 E4FS BLOCK DIAGRAM 

Clock 
Input 
X,N 

Clock Timing Reset Reset 
output output Input output 
XOUT ¢ REsET RESET OUT WR RD R/IN SYNC Vcc Vss 

~---~---~---~~-------------------------l 

Clock generating 

Circuit 

~ 
8·blt 

Note 1 

RAM 

256 
byte 

INT, 
INT, 

~ l'--' 

I Interrupt 
control 

~ 

Program I Program 

counter I counter 

PCH l8i pel '8, 

AD 
COMP 

'--------E-----

~ 

Data bus 

/I 

~I' 
TI 

2 

~ 
BRG 

---" 

3456 23 

Instruct''''' 
reg,sle, 

'" 
InstructIOn 
decoder 

Control signal 

D-A,~ ~ CNVss/Vpp 

I/O port P6 ~ ~~~ ~~~ 
DAVREF 

Notel: 384 bytes for M37451E8-XXXFP/M37451 E8FS and 512 bytes for M37451 EC-XXXFP/M37451 ECFS 
2 : 16384 bytes for M37451E8-XXXFP/M37451E8FS and 24576 bytes for M37451 EC-XXXFP/M37451 ECFS 
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M37451 E4-XXXGP BLOCK DIAGRAM 

Clock Clock Timing 
Input output output 

Reset Reset 
Input output 
RESET RESETouT WR RD RtWSYNC Vcc Vss 

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

X1N XOUT ¢ 

I , 
Data bus I , 

I , 
I , 
I , 
I , 
I , 
I , 
I , 
I , 
I , 
I , 
I , 
I , -
I , 
I , 

-~ 

1 I I I Note 1 ~ote 2 ,r- h * '\ 
Clock generating I ~ Timer 1 l-e--ITlmer 1 latchk:=::::::;:) '"; 

CirCuit RAM pmg<a;l'pmg<am PROM ~ (16)..h (16) Ii:::===:: (8) 

counter counter ~~I ~ ~ 1 
256 PC,I'I PC,IBI 8192 ~ Timer 2 k- fimer 2 latchl::::::::::::: 
byte byte '==:r:::-'I (16) ~ (16) ~ Instruct,on Ei'l decoder 

--.L ~ Timer 3 k- Timer 3 latCii-:= 
'==:r:::-'I (16) k-.. (16) E::::3 rE .. Tv"lj-lL..-....l.T'"-r-c.,..r" Control signal 

8-bIt ,...:.:.Lf Pulse width I 
Arithmetic Accumu- process~r;FlndeXr Index Stack ~ modulator r 
logiC umt latOf r:~I~~r register register pomter ~;:::~:f 

AIBI PSIB) XIB) VIB) SIB) 

) { 3 
~L-______ ~~ ________________________ -, 

I Inter~1 i'-' ~ ~I 
INT, control AD TI 2 
INT. ) '" COMP _ BRG 
INT, '-----51 ~~ 
~ '''' 0"' f-- ~ -r--:?'-,.~_,,JIW><':.-..J...-, 

Bus rl A-D ",J D-A II Serial 1/0 
Interface converter r Lconverterll' 

f--+-""---':;' ~ - 7' ~d 
3 4 8 f8 ~ ~ ~ £ 
I P6(8) I I P5(8) II P4(8) I P3(8) P2(8) r PI (8) 11 PO(8) I 

tH HH- ,.. !E:J 
1 111 ~-r 

__ - 23456789 I 44 

~ ~ t.n6'!..~'nDut~ortP4' D_~:A,~ ~ ~ ~ CN' 
,sfl/pp 

AVcc DAVAEF 

Note 1: 364 bytes for M37451E6-XXXGP and 512 bytes for M37451 EC-XXXGP 
2 : 16364 bytes for M37451E6-XXXGP and 24576 bytes for M37451 EC-XXXGP. 
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MITSUBISHI MICROCOMPUTERS 

M37451 E4-XXXSPI FPI GP, M37 451 E4SS1 FS 
M37 451 E8-XXXSPI FPI GP ,M37 451 E8SS/FS 
M37451EC-XXXSP/FP/GP,M37451ECSS/FS 

PROM Version of M37451 Group 

FUNCTIONS OF M37451 E4-XXXSP/FP/GP, M37451 E8-XXXSP/FP/GP, M37451 EC-XXXSP/FP/GP, 
M37451 E4SS/FS, M37451 E8SS/FS, M37451 ECSS/FS 

Parameter 

Number of basic instructions 

Instruction execution time 

Clock frequency 

M37451 E4-XXXSP/FP/GP 

M37451 E4SS/FS 

M37451 E8-XXXSP/FP/GP 
Memory Size 

M37451 EBSS/FS 

M37451 EC-XXXSP/FP/GP 

M37451 ECSS/FS 

PO to P3, P5, P6 

Input/Output port P4 
f-----

O-A 

SenalllO 

Timers 

A-O converter 

O-A converter 

Pulse width modulator 

Data bus buffer 

Subroutine nesting 

I~terrupt 

Clock generating ~Ircult 

Supply voltage 

Power diSSipation 

Input/Output voltage 
Input/Output characters 

Output current 

Memory expanSion 

Operating temperature range 

Device structure 

M37451 E4-XXXSP 

M37 451 E8-XXXSP 

M37451 EC-XXXSP 

M37451 E4-XXXFP 

M37451 E8-XXXFP 

M37451 EC-XXXFP 

M37451E4-XXXGP 

Package M37451 E8-XXXGP 

M37451 EC-XXXGP 

M37451E4SS 

M37451E8SS 

M37451 ECSS 

M37451 E4FS 

M37451E8FS 

M37451 ECFS 

FunctIOns 

71 (69 MELPS 740 basic mstructlOns+2) 

O. 64,us (minimum instructions, at 12 5MHz frequency) 

12 5MHz (max) 

PROM 8192 bytes 

RAM 256 bytes 

PROM 16384 bytes 

RAM 384 bytes 
"-" 

PROM 24576 bytes 

RAM 512 bytes 

1/0 8-bltX6 

Input 3-bitX 1 (8-bltX 1 for 80-pm model) 

Output 2-bltX 1 

UART or clock synchronous 

16-bIt tlmerX3, 

8-blt timer (Senall/O baud rate generator)X1 

8-bltX3 channels (8 channels for 80-pm model) 

8-bltX2 channels 

8-blt or 16-bltX1 

i-byte mput and output each 
-

96-levels max (M37451E4, M37451E8) 

128-levels max (M37451EC) 

6 external Interrupts, 8 Internal Interrupts 

1 software mterrupt 

BUilt-in (ceramic or quarts crystal OSCillator) 

5V+1O% 

40mW (at 12 5MHz frequency) 

5V 

±5mA (max) 

Possible (64K bytes max) 

-20 to 85'C 

CMOS silicon gate 

54-pm shrink plastiC molded DIP 

80-pm plastiC molded QFP 

(08mm-pltch) 

80-pm plastiC molded QFP 

(0_65mm-pltch) 

--
54-pin shnnk ceramic DIP 

80-pm ceramic QFN (LCC) 

• MITSUBISHI ;"ELECTRIC 
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MITSUBISHI MICROCOMPUTERS 

M37451 E4-XXXSP/FPI GP, M37451 E4SS/FS 
M37 451 E8-XXXSP/FPI GP, M37451 E8SS1 FS 
M37451 EC-XXXSPI FPI GP, M37 451 ECSSI FS 

PROM Version of M37451 Group 

PIN DESCRIPTION (normal mode) 

Pin Name 

Vee, Supply voltage 

Vss 

CNVsslVpp CNVss 

---
RESET Reset input 

X ,N Clock Input 

XOUT Clock output 

</> Timing output 

SYNC Synchronous 
sig nal output 

-
R/W Read/Wnte 

status output 

POO-P07 110 port PO 

P1 0 -P1 7 110 port P1 

P20 -P27 1/0 port P2 

P30 -P37 1/0 port P3 

P4o-P4, Input port P4 
(P4o-P47 ) 

P50 -P57 1/0 port P5 

P6o-P67 1/0 port P6 

D-A" D-A, D-A output 

VREF Reference voltage 
input 

ADVREF A-O reference 
voltage input 

DAVREF O-A reference 
voltage Input 

AVss Analog power supply 

AVec Analog power supply 

-
RD Read Signal 

output 

-
WR Wnte Signal 

output 

RESET OUT Reset output 

3-216 

Input! 
Output 

Input 

Input 

Input 

Output 

Output 

Output 

Output 

1/0 

1/0 

1/0 

1/0 

Input 

110 

1/0 

Output 

Input 

Input 

Input 

Output 

Output 

Output 

Functions 

Power supply mputs 5V±10% to Vee, and OV to Vss 

Controls the processor mode of the chip Normally connected to Vss or Vee. 

To enter the reset state, the reset mput pin must be kept at a "L" for more than 8 clock cycles (under nor-
mal Vee conditions) If more time IS needed for the crystal oscillator to stabilize, this "L" condition should 
be mamtained for the required time 

This chip has an Internal clock generating Circuit To control generatmg frequency, an external ceramic or a 
quartz crystal oscillator IS connected between the X'N and XOUT pms If an external clock IS used, the clock 
source should be connected to the XIN pin and the XOUT pm should be left open 

Normally outputs Signal conslstmg of oscillatmg frequency diVided by four 

This Signal IS output "H" dUring operation code fetch and IS used to control srngle steppmg of programs 

This Signal determines the direction of the data bus It IS "H" durmg read and "L" durmg wnte 

Port PO IS an 8-blt 1/0 port with directional registers allowmg each 1/0 bit to be mdivldually programmed as 
input or output The output structure IS CMOS output The low-order bits of the address are output except 
In smgle-chlp mode 

Port P1 IS an 8-blt 1/0 port and has basically the same functions as port PO The high-order bits of the 
address are output except In smgle-chlp mode 

Port P2 IS an 8-blt I/O port and has basically the same functions as port PO Used as data bus except In 

Single-chip mode 

Port P3 IS an 8-blt 1/0 port and has baSically the same functions as port PO. Senal 110, PWM output, or 
event 110 function can be selected With a program 

Analog Input pin for the A-O converter The 64-pln model has three pms and the aD-pm model has eight 
pms They may also be used as digital mput pinS 

Port P5 IS an 8-blt 1/0 port and has basically the same functIOns as port PO. ThiS port functions as an a-bit 
data bus for the master CPU when slave mode IS selected with a program. 

Port P6 is an a-bit 110 port and has basically the same function as port PO Pms P63-P67 change to a con-
trol bus for the master CPU when slave mode IS selected With a program Pins P6o-P62 may be program-
med as external Interrupt IQput pinS 

Analog signal from O-A converter is output 

Reference voltage Input pm for A-O and O-A converter ThiS pm IS for 64-pm rnodel only 

Reference voltage Input pm for A-O converter ThiS pm IS for SO-pm model only 

Reference voltage ,"put Pin for O-A converter This pin IS for aD-pin model only 

Ground level mput pm for A-O and O-A converter Same voltage as Vss is applied 

Power supply input pin for A-O converter ThiS pm IS for aO-pln model only. Same voltage as Vee IS applied 
In the case of the 64-pm model, AVec is connected to Vec Internally 

Control Signal output as active "L" when valid data is read from data bus This pin is for aD-pin model only 

Control Signal output as active "L" when wnting data from data bus to external component. ThiS pm IS for 
80-pm model only 

Control Signal output as active "H" during reset 
nents. ThiS pin IS for BO-pln model only 

• MITSUBISHI 
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MITSUBISHI MICROCOMPUTERS 

M37451E4-XXXSP/FP/GP,M37451E4SS/FS 
M37451E8-XXXSP/FP/GP,M37451E8SS/FS 
M37451EC-XXXSP/FP/GP,M37451ECSS/FS 

PROM Version of M37451 Group 

PIN DESCRIPTION (EPROM mode) 

Pin Name 
Inpull 

Output 
Functions 

Vee, Vss Supply voltage Power supply Inputs 5V±10% to Vee. and OV to Vss 

CNVsslVpp Vpp Input Connect to Vpp when programming or venflng 

RESET Reset Input Input Connect to V 55 

X,N Clock Input Input Connect a ceramic or a quartz crystal oscillator between X1N and XOUT for clock oscillation 

XOUT Clock output Output 

'" Timing output Output For timing output 

SYNC Synchronous Output Kept to open ("L" signal IS output) 

signal output 

R/W ReadfWrlte Output Kept to open ("H" signal IS output). 

status output 

POo-PO, 1/0 port PO Input PO works as the lower a-bit address Input 

Pl o-Pl, 1/0 port Pl Input Plo-P15 work as the higher 6-blt address Input Pl. and Pl, connect to Vee 

P2a-P2, 1/0 port P2 1/0 P2 works as an a-bit data bus 

P3,,-P3, 1/0 port P3 Input Connect to V 55 

P4o-P4, Input port P4 Input Connect to Vss The 64-pm model has only three pins P4o-P42 

(P4o-P42 l 

P5a-P5, 1/0 port P5 Input P50. P5,. P5, works as A'4. OE. and CE Inputs respectively Connect P5. and P54 to Vee and P5.-P5, to 

Vss 

P6a-P6, I/O port P6 Input Connect to Vss 

D-A,.D-A, O-A output Output Kept to open 

VREF Reference voltage Input Connect to Vss. This pin IS for 64-pln model only 

Input 

ADVREF A-O reference Input Connect to Vss ThiS pin IS for 8O-pln model only 

voltage Input 

DAVREF O-A reference Input Connect to Vss ThiS pin IS for SO-Pin model only 

voltage Input 

AVss Analog power Input Connect to Vss 

AVec Analog power Input Connect to Vee or Vss ThiS pin IS for SO-pm model only 

RD Read signal output Output Kept to open ("H" signal IS output) ThiS pm IS for SO-pin model only 

WR Wnte signal Output Kept to open ("H" signal IS output) ThiS pin is for SO-pm model only 

output 

RESETouT Reset output Output Kept to open (oW signal IS output) ThiS pm IS for SO-pin model only 
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MITSUBISHI MICROCOMPUTERS 

M37451E4-XXXSP/FP/GP,M37451E4SS/FS 
M37451 E8-XXXSPI FP/GP, M37451 E8SS/FS 
M37451EC-XXXSP/FP/GP,M37451ECSS/FS 

PROM Version of M37451 Group 

EPROM MODE 
The M37451 E4-XXXSP/FP/GP, M37451 E4SS/FS features 
an EPROM mode in addition to its normal modes. When the 

RESET signal level is low ("L") and CNVssIVpp signal level 
is high ("H") , the chip automatically enters the EPROM 
mode. Table 1 list the correspondence between pins and 
Figure 1, 2 and 3 give the pin connections in the EPROM 
mode. When in the EPROM mode, ports PO, Pl a-Pi 5, P2, 
P5a-P52 and CNVss are used for the PROM (equivalent to 
the M5L27256). When in this mode, the built-in PROM can 
be written to or read from using these pins in the same way 
as with the M5L27256. The oscillator should be connected 
to the XIN and XOUT pins, or external clock should be con­
nected to the XIN pin. 

vee 

I 
@ 
@ 
A, 

P 

P 

P 
p' 

~ P33/P 

37/SRDY .... 1 

3s/SeLK - 2 

~5/TxD - 3 

3,/RxO- 4 

WM OUT - 5 

3,/EV3 - 6 

3,/EV, - 7 

30 /EV, - 8 

57 /087 - 9 

5,/OB, - 10 

551OB5 - II 

5,IOB, - 12 

531OB3 - 13 

OB,/CE- 14 

P 

P 

P 

P 

P 

P 

P 

P 

P521 

P5,/0 B,IOE- 15 

P50/0 

P6 

P 

P 

P 
r, 

Vss 

Vpp--- CNVss/Vpp -+ 27 

XOUT +- 30 

¢- 31 

Table 1. Pin function in EPROM mode 

~ 
M37451 E4-XXXSP/FP/GP, 

M37451 E4SS/FS 

vee Vee 
Vpp CNVss/Vpp 

Vss Vss 
Address input Ports PO, P1 0 -P1 s, P50 

Data 1/0 Port P2 

CE P52/0B2/CE 

OE P5,/OB,IOE 

Vee Vee 

:~ -~~::~~ss 
61 -+ D-A1 

60 -. O-A, 

59 - P4o/ANo 

58 - P4,/AN, 

57 - P4,/AN, 
-----'@ 
------"@ 
------"@ 
----@ 

52 ..... P04 /A 4 ----@ 
51 -POs/As @ 

---@ 
-----I@ 
------I@ 
----@ 
----I!& 
------"6) 
------"@ 

=====:-(9---T .... Vee 

40 -P20/Do @ 
39 ..... P2 1/D 1 ------@ 

----@ 
------,@ 
----.@ 
-----.,@ 

OSCillating Circuit 1 f=AES:1:: ~: 
Vss _3-.2 _____ ....0-

.-----<@ 
----<@ 

Fig. 1 
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Vss o : Same functions as M5L27256 

Pin connection in EPROM mode (64-pin model) 

• MITSUBISHI 
.... ELECTRIC 

M5L27256 

Vee 

V pp 

Vss 
Ao-A14 

0 0-07 

CE 

OE 



1is P:~g~ 
ADVREF 

AVss 
AVec 

Vee-----Vee 
Vss Vss 

;-----P37/SRDY 
t----P36 /SCLK 

t----IP35/TxD 
t----P34 IRxD 
~P33/PWMoUT 

r, 
Vss 

P32/EV3 

NC 

MITSUBISHI MICROCOMPUTERS 

M37451 E4-XXXSPI FPI GP ,M37451 E4SS1 FS 
M37451 E8-XXXSPI FPI GP, M37451 E8SS/FS 
M37 451 EC-XXXSP/FPI GP, M37451 ECSS/FS 

PROM Version of M37451 Group 

M37451E8FS 
or 

M37451E8-XXXFP 

Vee 

Jf 

M37451 ECFS 
or 

Vss 

o : Same functions as M5L27256 

P2o/DO----@ 
P2,ID, @ 
P2,ID, @ 
P23/D3 @ 
P2,/D, @ 
P25/Ds @ 
P26/D6 @ 
P271D7 @ 
Vss Vss 
¢ 
NC 
Xour-----oOsclllatlng 
X'N------OClfCUIt 

NC 
RESET ---------, 
CNVss/Vpp---vpp 1 

Vss 

Fig. 2 Pin connection in EPROM mode (O.8mm pitch 80-pin model) 
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Fig. 3 
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Vss 

MITSUBISHI MICROCOMPUTERS 

M37451E4-XXXSP/FP/GP,M37451E4SS/FS 
M37451E8-XXXSP/FP/GP,M37451E8SS/FS 
M37451EC-XXXSP/FP/GP,M37451ECSS/FS 

P42/AN2 
P41/ANl 
P4o/ANo 

O-A2 
D-Al 

DAVREF 
ADVREF 

AVss 
AVec 

PROM Version of M37451 Group 

Vee 

fhw:fiflflfifi'Cl:'tJ 
~~~~~~~~~~<~«<~<~« 
~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~[[[~[[[ 
jjjjjffffffffffftfft 

Vee 

-6l 

:~ 
-~ 
:~ 
-67 

68 

69 

605958115756551154115352515049484746114514443421141 

~-o Ill­
ife: 

M37451 E4-XXXGP 
or 

~-
34-

~-
32-

Vee---Vee 70 M37451 E8-XXXGP 

or 

~-Vss 71 
P37/ SROY _72 

P3e/SeLx -73 
P3s/TxD -74 M37451 EC-XXXGP 
P34/AxD -75 

P33/PWMoUT -76 
P32/ EV3 -77 

NC 78 
NC 79 0 o 

P31 /EV2 -80 

1234567 aR9 101112013D14151617181920 

Vss 

o : Same functions as M5L27256. 

.f,-
~-
4¥-
~-
~-22-

21-

7tr 
Vss 

XOUT -} OScillating 
X1N- CIrCUit 

NC 
RESET---~ 7Jr Vss CNVSSIVpp-Vpp 
RESEToUT 
SYNC 

Pin connection in EPROM mode (O.65mm pitch 80-pin model) 

• MlTSUBlSHI 
"ELECTRIC 



MITSUBISHI MICROCOM~UTERS 

M37451E4-XXXSP/FP/GP,M37451E4SS/FS 
M37451E8-XXXSP/FP/GP,M37451E8SS/FS 
M37451EC-XXXSP/FP/GP,M37451ECSS/FS 

PROM READING, WRITING AND ERASING 
Reading 
To read the PROM. set the CE and OE pins to a "L" level. 

and supply OV to the RESET pin. 5V to the Vee pin and the 
CNVss (Vpp ) pin. Input the address of the data (Ao-A,.) to 
be read and the data will be output to the I/O pins 0 0-07 , 

The data I/O pins will be floating when either the CE or OE 
pins are in the "H" state. 

Writing 
To write to the PROM. set the OE pin to an "H" level. and 
supply OV to the RESET pin. 6V to the Vee pin and 12.5V to 
the Vpp pin. The CPU will enter the program mode when 
Vpp is applied to the Vpp pin. The address to be written' to 
is selected with pins Ao- A, •• and the data to be written is 
input to pins 00 - 07 , Set the CE pin to a "L" level to begin 
writing. 

Erasing 
Oata can only erased on the M37451 E4SS/FS. 
M37451 E8SS/FS and M37451 ECSS/FS ceramic package, 
which includes a window. To erase data on this chip, use 
an ultraviolet light source with a 2537 Angstrom wave 
length. The minimum radiation power necessary for erasing 
is 15W·s/cm2. 

Table 2, 1/0 signal in each mode 

~ - -
CE OE 

Mode 

Read-out V'L VIL_ 

Programming V'L V ,H 
Programming verify V ,H V'L 
Program disable V ,H V ,H 

Notel: V'L and V'H Indicate a "L" and "H" input voltage. respectively 
2 : An X indicates either V'L or V'H 

PROM Version of M37451 Group 

NOTES ON HANDLING 
(1) Sunlight and fluorescent light contain wave lengths 

capable of erasing data. For ceramic package types. 
cover the transparent window with a seal (provided) 
when this chip is in use. However. this seal must not 
contact the lead pins. 

(2) Before erasing. the glass should be cleaned and stains 
such as finger prints should be removed thoroughly. If 
these stains are not removed. complete erasure of the 

data could be prevented. 
(3) Since a high voltage is used to write data. care should 

be taken when turning on the PROM writer's power. 
(4) For the programmable microcomputer (shipped in 

blank or OTP type) . Mitsubishi does not perform 
PROM write test and screening in the assembly pro­
cess and following process. To improve reliability after 
write. pertorming write and test according to the flow 
below before use is recommended. 

(5) In EPROM mode. address A'5 is set to "H" automati­
cally. 

Writing with PROM writer 

Screening (Note)(Leave at 150'(; for 40 hours) 

Verify test with PROM writer 

Note : Since the screening temperature is higher than 
storage temperature. never expose to 150'C ex­

ceeding 100 hours. 

Vpp Vee Port P2 

5V 5V Output 

12.5V 6V Input 

12.5V 6V Output 

12.5V 6V Floating 
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