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MITSUBISHI MICROCOMPUTERS

PROM Version of M37451 Group

DESCRIPTION

The MB37451E4-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 I/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 M37451EC-XXXSP/FP/GP are as
shown below. The M37451E4SS/FS, M37451E8SS/FS and
M37451ECSS/FS are the window type. The descriptions
that follow describe the M37451E4-XXXSP/FP/GP unless
otherwise noted.

PIN CONFIGURATION (TOP VIEW)
P3;/Spov + [1] Vee
P3s/Scix + 2] AVss
P3s/TxD + 3] <+ Vger Reference voltage input
/O port PS P34/RxD + [4] [61] — D-A, = DA output
P3,/PWMoyr + (5] 60] — D-A,
P3,/EV; +> [E] +— P4o/ANo
P3,/EV, <« P4,/AN,} Input port P4
P3o/EV, += [E] «— P4,/AN,
P5,/DB; + [9] 5 Z T[]+ POy/A,
P5/DBs 0] X K 9 [ Poya,
P5/DBs <+ & & & [l Pos/A,;
P5./DBs++[2] Mo Mo m [+ POasAs
1/0 port P5 P5,/DB, « [ (:)-‘ z-w i s POL/A, 1/0 port PO
P5,/DB,/CE +> § X X [51]<+ P0s/As
ps/DB/OE—[E 25 & o5 [+ Pos/As
P5,/DBy/As++[6] O T U [@]«s Po/A,
P6;/W + 48] ++ P1,/As
P6s/R  P1,/Ag
P65/CS + [19] z z z > P1y/As
P64/AQ + ® » > P1g/Aqy
1/0 port P6 PPy < E 3 g ] P1L/A, 1/0 port P1
Pe/INTs 2] 2L LR [Eles P1ya,
PN »E & B M [@erio/an
Reaa/wm:So/INT' -~ 8 % g” il P17/Ars
status output ~ R/W +— |40} +> P2,/Dg
j‘;’:;’;’;’:",’:‘j SYNC « P2,/D,
CNVss/Vpp = l [38] ++ P2,/D,
Reset input RESET — +* P23/D,
Clockinput X — « P2/, | /OPORP2
Clock output ~ Xour +— +> P25/Ds
Timing output ¢+—31 <+ P2¢/Dg
Vss « P2,/D;
Outline 64P4B (OTP)
64S1B (Window)

Type name ROM size RAM size Built-in PROM
M37451E4SS/FS EPROM (Window type)
8192 bytes| 256 bytes
M37451E4-XXXSP/FP/GP One-time programmable
M37451E8SS/FS EPROM (Window type)
16384 bytes| 384 bytes ———————
M37451E8-XXXSP/FP/GP One-time programmable
M37451ECSS/FS EPROM (Window type)
24576 bytes| 512 bytes
M37451EC-XXXSP/FP/GP, One-time 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,
RESEToyr, DAVger, ADVger, AVsc and the 64-pin model
has a special Vger pin.

FEATURES
® Number of basic instructions:-==+«-=++--eeeeerereeeenieeinae. 71
69 MELPS 740 basic instructions=+2 multiply/divide
instructions
® |[nstruction execution time
(minimum instructions at 12.5MHz frequency) **- 0.64us
[ Single power supply ..................................... 5v_-t10%
® Power dissipation normal operation mode
(at 12.5MHz frequéncy) ................................. 40mW
® Subroutine nesting --+c--oeeeeeee 96 levels max.(M37451E4)
96 levels max.(M37451E8)
128 levels max.(M37451EC)
. Interrupt ..................................................... 15 events

Master CPU bus Interface .................................
16-Dit HIMEE - +reeeerrrsermmeemnnrerie it
8-bit timer (Serial 170 use) ......................................
Serial 1/0 (UART or clock synchronous) -
A-D converter (8-bit resolution) -+-+++-+ 3 channels (DIP)
8 channels (QFP, QFN)
D-A converter (8-bit resolution) --+«-«--++-+--eee 2 channels
PWM output with 8-bit prescaler
(Either resolution 8 bit or 16 bit is software selectable) -+ 1

® Programmable I/0 ports

(POI"!S PO, P1, P2, P3, P5, PG) .............................. 48
® Input port (Port P4) --wwoeeeeeeveeeeens 3(DIP), 8(QFP, QFN)
o Output pOﬂS (POITS D-A1, D“Az) ................................ 2
® PROM (equivalent to the M5L27256) ‘

Program V0|tage ............................................. 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)

« POs/As
< POg/Ag
« PO,/A;

P4o/ANo  — [65] @]« P2,/Do

D-Az « [&] ~ P2,/D,
D-Ay «— ]« P2,/D,
DAVger — [g8] «+ P2;/D3
ADVper  — [&] M37451E4-XXXFP ~ P2,/D4
:\‘/’SS M37451E8-XXXFP E g :gsjgfi
cc -
Voo M37451EC-XXXFP - sz/of
Vss M37451E4FS Vss
P3;/Spoy + —
Pag/Seux — M37451E8FS s
P35/TyD + M37451ECFS B — Xour
P34/RyD +» e X
P33/PWMoyut <~ NC
P32/EVs +» %]+ RESET
NC ' +— CNVss/Vpp
GIEIEIEEEIEIR0] 2} 5] (B] W) B E
IEEEEREEEEEEEEEEEEEEERER
NS00y ouw I2E|N S| X,0,.0 E|a= O &
2SS d8[6 J2YEE er o EEIRES 3
SSSSSSS R TrSsO n AT o> -
SRS SO DDA OP % x> oy
caggdadaf0aq Lhopey i
OS S «
i
outline 0P6N (oTP)
u
80D0 (Window)
os 0 o
ZZ2Z2Z2Z o . groes
2L ILLLLLELE <
LTI I T LLILLILLLLL
S Y P PR OT AD YD IR O IBI BB
i3ffiPRRRRRRRaazaaa
R R R R EEEEE R R
[eolfselfse][s7|[selfss|[se][sa]fs2lfs|[sol sl el «7][ se] zs] ] as][22] 1]
P42/AN; — ~ P17/Ass
P4y/AN; — NC
P4g/ANg — ~ P2,/D,
D-A; — - P2?/D?
D-A; ~— ~ P2,/D;
DAVger — <« P23/D3
ADVper — 1] +> P24/D.
AVss M37451E4-XXXGP ++ P2/Dg
AVcc or <« P2g/Dg
Vee <« P2;/D7
Ves M37451E8-XXXGP Ves
P37/Spoy or —
P3¢/Scik += ) NC
POTAD - M37451EC-XXXGP — Xour
P34/RxD +» ~— Xin
P33/PWMoyt < NC
P32/EV3 — RESET
NC «— CNVgs/Vpp
NC — RESETour
P31/EV2 — SYNC
[T e e e e Joe 24 slel 78 offzo]
I R R R R R E R R XA AR Y.
AR I I TN TT] || Q) %, N e
g o dEIdeS I \Jo;j seegRE
200000553 S8 ZEE
SIIBISDDTEELTL>x>%
a [aYaY=) L0006
aaoaa L2 oo
B'SS
oo

Outline 80P6S

NC : No connection
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M37451E4-XXXSP/M37451E4SS BLOCK DIAGRAM
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|
|
|
|
|
|
|
|
|
|
|
|
|
|

Note 1 :

Clock Ciock Timing Reset
i output output input
Xour RESET

R/W SYNC

Data bus

e

16
7
1‘I’imer 3 Iatchg
(16)

Note 1 [ ] [ Note 2
Clock generating
circuit RAM Program Progrtam PROM| A
- counter{ counter

256 PC.(8)] PC. (8! i‘gz

byte e

i (

)

1 Eys
8-bit Pulse width
AnthmeticlfAccumu- rgctaﬁssor Index Index Stack Muttpher] modulator
logic unit lator register register register pointer Jdnder
A(8) PS(8) X(8) Y(8)

Instruction
register
(8)

Instruction
decoder

- Control signal

J

Interrupt :
INT, control AD
INT, COMP 2 BRG
INT.

2 >\
. A-D
Bus interface H conve rterl A onverte—" Serial |/o|
T =TT

S

1 U

7

3

P6(8) |

P5(8)

l I P4(3)

S 7 FR 335

{

will

1/0 port P6

1/0 port PS5 VRger

AV,

Input port P4

D-A,

1/0 port P3

1/0 port P2

384 bytes for M37451E8-XXXSP/M37451E8SS and 512 bytes for M37451EC-XXXSP/M37451 ECSS.
Z 16384 bytes for M37451E8-XXXSP/M37451E8SS and 24576 bytes for M37451EC- XXXSP/M37451ECSS

1/0 port P1

1/0 port PO

. CNVss/Vep

S4/SSJIATISVYLEN'AID/dA/dSXXX-DITISVYLEN
S4/SS8IAISYLEN'dD/dd/dSXXX-8IISVLEN
S4/SSYIATISYLEN'AD/dA/dSXXX-PIATSYLEN

dnouy ISPLEW J0 uoIsIdA WONd
SY3LNdWOI0UDIN IHSIEGNSLIN
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M37451E4-XXXFP/M37451E4FS BLOCK DIAGRAM

Clock Clock Timing Reset Reset
input  output oulput input output o
Xin  Xout RESET RESETour WR RD R/W SYNC Veo Vss

1= R
Clock generating Timer 1 Timer 1 latch
circuit RAM Program | Program PROM p (16) (16)

EV1
counter | counter =
26 Pc::a) PO::; 8192 %3 2 "I:.Fmeir 2)Iatch
byte byte 16 16
— | | | 12 =
Timer 3 Timer 3 latch
/ T n (16) (16)

Instruction
decoder

T ﬁ W'_' B e
| ﬂ 010 (e i

|
‘ EV3)
T o Control signal

X g-ot Pulse width
‘ A Process index Index Stack ||\ wpier modulator
h logic unit Ia\or regnster veglster register || pomter |
l Y(8) S(8) aer
U 0 0 0 g U 0lLr
i J

) :
N INT, control AD Ti
| INT, COMP 2
' INTy
| Bus A-D D-A
N interface converter converter]| Senal 1/0
| A | ST |
i 3 \/ 418 ]/ 8 J/ l
! I P6(8) | | P5(8) ] [ P | P3(8)
| J
I Y 3
—_ 58 %-—@X&uxlo P 6 kl (X

AVss D-A—
1/0 port P6 1/0 port PS5 ADVger Input port P4 D-A; 1/0 port P3 1/0 port P2 1/0 port P1 1/0 port PO
AVcc DAVgee

Note 1 : 384 bytes for M37451E8-XXXFP/M37451E8FS and 512 bytes for M37451EC-XXXFP/M37451ECFS
2 1 16384 bytes for M37451E8-XXXFP/M37451E8FS and 24576 bytes for M37451EC-XXXFP/M37451ECFS

CNVsgs/Vep

dnoug ISYLEN 3O UOISIIA NOUd

‘d9/dd/dSXXX-8ITSVYLEN
‘d9/dd/dSXXX-VYIATSYLEN

S4/SSOATISVLEN ' dD/dd/dSXXX-DATISVYLEN

Sd/SS83ISVYLEN
S4/SSYIISVYLEN

SYILNdWOOIO0UIINW IHSIGNSLIN
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M37451E4-XXXGP BLOCK DIAGRAM

Clock Clock Timing Reset Reset
input  output output input output o
Xin Xout [ RESET RESETour WR RD R/W SYNC Vee Vss
- ._-W___ .__._@._@_@-_-_-—.____._.______.__-__._-___I
Data bus
- ]
Note 1 Note 2
Clock generating
circuit RAM Program| Program PROM A F (16) (16)
=
m | |l | | ®92 T e U
byte byte (16) (16) Instruction
) \L 4 51‘-’22 = decoder
Timer 3 Timer 3 latch
p (16) (16)
& L Control signal
8-bit ~
Pulse width
Arthmetic{Accumu- Prso'catz‘f: Index Index stack |\ moner] modulator
register register || register || pointer Jdwder
PS(8) X(8)
) g 0 giLr

, - J
Interrupt RI
:“'1{1 control AD T )
2 COMP
5 =

INT;

o oo !
Bus I A-D D-A
interface l converter] f’[converter“ Serial I/ ol
— -

T y -
Ug

(=
) e LU

[ e | [ e

|
|
|
|
|
l
|
|
Y(®) (@) i
|
l
|
|
|
|
|
|

— - —OA { —&)&XEU& &

AVss Ay
1/0 port P6 1/0 port PS5 ADVgee Input port P4 -Az 170 port P3 1/0 port P2 1/0 port P1 1/0 port PO
AVcc DAVger

CNVss/Vpp

Note 1 : 384 bytes for M37451E8-XXXGP and 512 bytes for M37451EC-XXXGP
2 : 16384 bytes for M37451E8-XXXGP and 24576 bytes for M37451EC-XXXGP.

S4/SSIIISPLEN A /dA/dSXXX-DITISVYLENW
Sd/SSS8IAISVYLEN d9/dd/dSXXX-8IATSVY.LEN
SAd/SSYITSYLEN'AD/dA/dSXXX-PIATSYLEN

dnou9 ISYLE J0 uoisidA WONd
SUILNAWODO0UIIN IHSIEGNSLIN



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

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

Parameter

Functions

Number of basic instructions

71(69 MELPS 740 basic instructions+2)

Instruction execution time

0.64xs (minimum instructions, at 12 5MHz frequency)

Clock frequency

12 5MHz (max )

M37451E4-XXXSP/FP/GP PROM 8192 bytes
M37451E4SS/FS RAM 256 bytes
M37451E8-XXXSP/FP/GP PROM 16384 bytes
Memory size
M37451E8SS/FS RAM 384 bytes
M37451EC-XXXSP/FP/GP PROM 24576 bytes
M37451ECSS/FS RAM 512 bytes
PO to P3, P5, P6 1/0 8-bitX6
Input/Output port P4 Input 3-bitX 1 (8-bitX1 for 80-pin model)
D-A Output 2-bitX1
Senal I/0 UART or clock synchronous
16-bit imerX3,
Timers
8-bit imer (Senal 1/0 baud rate generator) X1
A-D converter 8-bitX 3 channels (8 channels for 80-pin model)
D-A converter 8-bitX2 channels
Pulse width modulator 8-bit or 16-bitX1
Data bus buffer 1-byte input and output each
96-levels max (M37451E4, M37451E8)
Subroutine nesting
128-levels max (M37451EC)
6 external interrupts, 8 internal interrupts
Interrupt
1 software interrupt
Clock generating circuit Built-in (ceramic or quarts crystal oscillator)
Supply voltage 5V+10%
Power dissipation 40mW (at 12 5MHz frequency)
Input/Output voltage 5V

Input/Output characters

Output current

*+5mA (max )

Memory expansion

Possible (64K bytes max )

Operating temperature range

—201t0 85C

Device structure

CMOS silicon gate

M37451E4-XXXSP

M37451E8-XXXSP

64-pin shrink plastic molded DIP

M37451EC-XXXSP

M37451E4-XXXFP

M37451E8-XXXFP

80-pin plastic molded QFP

M37451EC-XXXFP

(0 8mm-pitch)

M37451E4-XXXGP

Package

M37451E8-XXXGP

80-pin plastic molded QFP

M37451EC-XXXGP

(0.65mm-pitch)

M37451E4SS

M37451E8SS

64-pin shrink ceramic DIP

M37451ECSS

M37451E4FS

M37451E8FS

80-pin ceramic QFN (LCC)

M37451ECFS

3—215




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 (normal mode)

Pi N Input/ Functi
in ame Output unctions

Vee, Supply voltage Power supply inputs 5V+10% to V¢c, and OV to Vss

Vss

CNVgss/Vpp | CNVsg Input Controls the processor mode of the chip Normally connected to Vss or Vec.

RESET Reset input Input To enter the reset state, the reset input pin must be kept at a “L” for more than 8 clock cycles (under nor-
mal Vgg conditions) If more time 1s needed for the crystal oscillator to stabilize, this “L” condition should
be maintained for the required time

Xin Clock input Input This chip has an internal clock generating circuit To control generating frequency, an external ceramic or a
quartz crystal oscillator is connected between the Xy and Xoyr pins If an external clock is used, the clock

Xout Clock output Output source should be connected to the Xy pin and the Xout pin should be left open

'} Timing output Output Normally outputs signal consisting of oscillating frequency divided by four

SYNC Synchronous Output | This signal is output “H” during operation code fetch and 1s used to control single stepping of programs

signal output

R/W Read/Wnte Output This signal determines the direction of the data bus It 1s “H” during read and “L”" during write

status output

POo— PO | i/0 port PO 1710 Port PO ts an 8-bit I/O port with directional registers allowing each 170 bit to be individually programmed as
input or output The output structure 1Is CMOS output The low-order bits of the address are output except
in single-chip mode

P1o—P1; | 170 port P1 1/0 Port P11s an 8-bit I/0 port and has basically the same functions as port PO The high-order bits of the
address are output except in single-chip mode

P2o,—P2, | I/0 port P2 110 Port P2 is an 8-bit 1/0 port and has basically the same functions as port PO Used as data bus except in
single-chip mode

P3,—P3; | I/0 port P3 1/0 Port P3 1s an 8-bit 170 port and has basically the same functions as port P0. Serial 1/0, PWM output, or
event I/0 function can be selected with a program

P4,—P4, Input port P4 Input Analog input pin for the A-D converter The 64-pin model has three pins and the 80-pin model has eight

(P4o—P4;) pins They may also be used as digital input pins

P5,—P5; | I/0 port P5 170 Port P5 Is an 8-bit 170 port and has basically the same functions as port PO. This port functions as an 8-bit
data bus for the master CPU when slave mode 1s selected with a program.

P6o—P6; | 1/0 port P6 1/0 Port P6 is an 8-bit 1/0 port and has basically the same function as port PO Pins P63—P8; change to a con-
trol bus for the master CPU when slave mode Is selected with a program Pins P6,—P6, may be program-
med as external interrupt ipput pins

D-A;, D-A; | D-A output Output | Analog signal from D-A converter is output

VRer Reference voltage Input Reference voltage input pin for A-D and D-A converter This pin 1s for 64-pin model only

input

ADVger A-D reference Input Reference voltage input pin for A-D converter This pin is for 80-pin model only

voltage input

DAVger D-A reference Input Reference voltage input pin for D-A converter This pin ts for 80-pin model only

voltage input

AVss Analog power supply Ground level input pin for A-D and D-A converter Same voltage as Vgs is applied

AVce Analog power supply Power supply input pin for A-D converter This pin Is for 80-pin model only. Same voltage as V¢c 1s applied
In the case of the 64-pin model, AV¢c is connected to Vcc Iinternally

RD Read signal Output Control signal output as active “L” when valid data is read from data bus This pin is for 80-pin model only

output

WR Write signal Output Control signal output as active “L” when wnting data from data bus to external component. This pin is for

output 80-pin model only

RESEToyr Reset output Output Control signal output as active “H” during reset It is used as a reset output signal for peripheral compo-
nents. This pin 1s for 80-pin model only

3-8 AELECTRICEUE“



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)
Input/
Pin Name P Functions
Output

Vces Vss | Supply voltage Power supply inputs 5V*+10% to V¢c, and OV to Vss
CNVss/Vep | Vep Input Connect to Vpp when programming or verifing
RESET Reset input Input Connect to Vsg
Xin Clock input Input Connect a ceramic or a quartz crystal oscillator between Xy and Xoyr for clock oscillation
XouT Clock output Output
3 Timing output Output For timing output
SYNC Synchronous Output | Kept to open (“L” signal Is output)

signal output
R/W Read/Write Output | Kept to open (“H” signal 1s output).

status output
POo,—PO; | I/0 port PO Input PO works as the lower 8-bit address input
P1o—P1; | I/0 port P1 Input —P15 work as the higher 6-bit address input P1g and P1; connect to Vee
P2o,—P2; | 1/0 port P2 1/0 P2 works as an 8-bit data bus
P3o—P3; | I/0 port P3 Input Connect to Vss
P4,—P4, Input port P4 Input Connect to Vss The 64-pin model has only three pins P4o—P4,
(P4o—P4,)
P5,—P5; | 1/0 port P5 Input P5p, P5;, P5; works as A4, OE, and CE Inputs respectively Connect P53 and P54 to Vec and P5s— P57 to

Vss

P6o,—P6; | 1/0 port P6 Input Connect to Vss
D-A,, D-A;, | D-A output Output Kept to open
VRger Reference voltage Input Connect to Vss. This pin is for 64-pin model only

input
ADVger A-D reference Input Connect to Vgs This pin is for 80-pin mode! only

voltage nput
DAVger D-A reference Input Connect to Vgs This pin 1s for 80-pin model only

voltage input
AVgg Analog power Input Connect to Vss
AVce Analog power Input Connect to Ve or Vgs This pin is for 80-pin model only
RD Read signal output Output Kept to open (“H” signal is output) This pin is for 80-pin model only
WR Write signal Output Kept to open (“H” signal is output) This pin is for 80-pin model only

output
RESEToyr | Reset output Output | Kept to open (“H” signal 1s output) This pin 1s for 80-pin model only

LR




MITSUBISHI MICROCOMPUTERS

M37451E4-XXXSP/FP/GP,M37451EA4SS/FS
M37451E8-XXXSP/FP/GP,M37451E8SS/FS
M37451EC-XXXSP/FP/GP,M37451ECSS/FS

PROM Version of M37451 Group

EPROM MODE Table 1. Pin function in EPROM mode
The M37451E4-XXXSP/FP/GP, M37451E4SS/FS features M37451E4-XXXSP/FP/GP,
an EPROM mode in addition to its normal modes. When the M37451E4SS/FS M5L.27256
RESET signal level is low (“L”) and CNVgs/Vpp signal level Vee [V Voo
is high (“H”), the chip automatically enters the EPROM Vep CNVss/Vep Vep
mode. Table 1 list the correspondence between pins and Vss Vss Vss
Figure 1, 2 and 3 give the pin connections in the EPROM Address input | Ports PO, P1o—P1s, PSo Ao—A1q
mode. When in the EPROM mode, ports PO, P1,— P15, P2, Data I/0 Port P2 Do—Dy
P5,—P5, and CNVgs are used for the PROM (equivalent to CE PS2/DB,/CE CE
the M5L27256). When in this mode, the built-in PROM can OF P5:/DB./OE OF
be written to or read from using these pins in the same way
as with the M5L27256. The oscillator should be corinected
to the X,y and Xoyr pins, or external clock should be con-
nected to the Xy pin.

P3,/Snov + [1] Voo ————Veo

———— P3¢/Scik +* AVgg — ¢
P35/TxD ++ “— Vier ————[_?;

$———— P3,/RxD + [4]
+—— P3y/PWMoyr + [5]
+—— P3,/EV; +[5]
$—————— P3,/EV, +
+—————— P3/EV, + 3]

+ P4,/AN, q

dSXXX-¥3LSYLEN
SSyaISPIEN
S]]
1
g
>
&

Vee ¢—————P5,/DB, 3] 55] + POo/A,
< 4————— P5/DBs ++ [ ~ PO, /A,
¢————— P5;/DB; - [1]] + P0y/A,

P5,/DB, + > POy/A;

P54/DB3 ++ > PO,/A,
P5,/DB,/CE + [14}
P5,/DB,/OE + [T}

(Ay—————  P50/DBy/Aq4 + [

)
£
z

I

~ POg/Ag
« P0,/A;

SS83ISYIEN

— P6,/W +~ > P1o/As
P6g/R +> +~ P1,/As

dSXXX-831SVLEN
10

144] + P1,/A,,

P6,/INT; ++ - Ply/Ay S Vee \
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Q . Same functions as M5L27256

Fig. 1 Pin connection in EPROM mode (64-pin model)
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Fig. 2 Pin connection in EPROM mode (0.8mm pitch 80-pin model)
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(O : same tunctions as M5L27256.

Fig. 3 Pin connection in EPROM mode (0.65mm pitch 80-pin model)
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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 V¢ pin and the
CNVss (Vpp) pin. Input the address of the data (A;—A4,) to
be read and the data will be output to the 1/0 pins Dy—D5.
The data 1/O pins will be floating when either the CE or OE
pins are in the “H” state.

Writing o

To write to the PROM; set the OE pin to an “H” level, and
supply OV to the RESET pin, 6V to the V¢ 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 A;—Aq4, and the data to be written is
input to pins Dy—Dy. Set the CE pin to a “L” level to begin
writing.

Erasing

Data can only erased on the M37451E4SS/FS,
M37451E8SS/FS and M37451ECSS/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/cm?,

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, performing write and test according to the flow
below before use is recommended.

(5) In EPROM mode, address Aqs is set to “H” automati-
cally.

Writing with PROM writer

~L -

Screening (Note) (Leave at 150°C for 40 hours)

~ -

Venfy test with PROM writer

I R 5

Function check in target device

Since the screening temperature is higher than
storage temperature, never expose to 150C ex-
ceeding 100 hours.

Table 2. 1/0 signal in each mode
Pn CE [ Vep Voo Port P2
Mode
Read-out ViL ViL 5V 5v Output
Programming ViL Vin 12.5v 6V Input
Programming verify Vi Vie 12.5v 6V Output
Program disable Vin Vin 12.5v 6V Floating
Note 1 ! V,_and V,, indicate a “L” and “H” input voltage, respectively
2 . AnXindicates either V,_or Vi
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