
DESCRIPTION 
The M37451SSP/FP/GP is a single-chip microcomputer 
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 OFP. In addition to its 

simple instruction sets, the ROM, RAM and 1/0 addresses 
are placed on the same memory map to enable easy prog­
ramming. It is suited for office automation equipment and 
control devices. The low power consumption made possible 
by the use of a CMOS process makes it especially suitable 
for battery powered devices requiring low power consump­

tion. It also has a unique feature that enables it to be used 
as a slave microcomputer. 
M37451SSP/FP/GP has basically the same functions as 
M37451 M4-XXXSP/FP/GP except the RAM size and the 
fact that these three need external ROM area. 

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

69 MELPS 740 basic instructions+ 2 multiplyldivide in­
structions 

• Memory size ROM······ .................................... None 

RAM··································· 1024 bytes 

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

• Single power supply·····································5V±10% 
• Power dissipation normal operation mode 

(at 12.5MHz frequency) ·································40mW 
• Subroutine nesting··········· .................. ·128 levels max. 

• Interrupt·····················································15 events 
• Master CPU bus interface· ............................ ····1 byte 

• 16-bit timer······· .............. ·······················3 
• 8-bit timer (Serial 110 use) .. " .................................. 1 

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

• A-D converter (8-bit resolution) ·········3 channels (DIP) 
8 channels (OFP) 

• 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 1/0 
(Ports P3, P5, P6) .............................................. 24 

• Input (Port P4) ································3 (DIP), 8 (OFP) 
• Output (Port D-A" D-A2 ) ...•.....••.....••......••...... ·········2 

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

MITSUBISHI MICROCOMPUTERS 

M37451SSP/FP/GP 

8-BIT CMOS MICROCOMPUTER 

PIN CONFIGURATION (TOP VIEW) 

P37/SRDy ++ 1 

P36/SCLK ...... 2 

P35 /TxD .... 3 

1/0 P34 /RxD .... 4 

port P3 P33/PWMoUT .... 5 

P32/EV3 .... 6 

P3,/EV2 .... 7 

P30 /EV, ...... 8 

P5,/DB, .... 9 

P5s/DBs .... 10 

P55/DB5 .... 11 

1/0 P54 /DB4 .... 12 
port P5 P53/DB3 .... 13 

P52/0B2 """ 14 

P5,/DB, .... 15 

P50/DBo .... 16 

P6,/W .... 17 

1/0 
port P6 

P63/PRDY - 21 
P62/1NT, .... 22 

P6o/lNT, .... 24 
Read/Write 

status output 
Synchronous SYNC"""" 26 
signal output 

Reset Input 

Clock Input 

Clock output 

Timing output 

Vss 

Vee 

AVss 

62 +- VREF ~~~:~~n~neput 
61 -+ D-A, t D-A 
60 --. D-A2 i output 

59 - P40/AN01 
58 +- P4,/ AN, ~ntr~~4 
57 --- P42/AN2 

Address 
bus 

Data bus 

Outline 64P4B 
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MITSUBISHI MICROCOMPUTERS 

M37451SSP/FP/GP 

8-BIT CMOS MICROCOMPUTER 

PIN CONFIGURATION (TOP VIEW) 

P42/AN2 _ 
P41 / ANl _ 
P4o/ANo _ 

O-A2 .­
D-Al _ 

DAVREF _ 
ADVREF _ 

AVss 
AVec 

Vee 
Vss 

P37/SRDy _ 

P36/SClK -
P3s/TxD -
P34/RxD -

P33/PWMOUT -
P32/EV3 ++ 

NC 
NC 

P31 /EV2 _ 

61 

~ 63 

1!1 65 

~ 67 

" 69 
70 

71 

72 

73 

74 

75 

76 

77 

7B 
79 

80 

M37451SFP 

Outline 80P6N 

601159 58 57 56H55 54 53 ~1 50 ~48 47 46 ~4 43 ~41 

1 

0 

M37451SGP 

0 0 
2 3 4 5116 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Outline 80P6S 
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~ 39 

38 
37 

~ 
Rl 3' 

* 32 

~ 30 

~ 28 

~ 26 

rll 24 

~ 
~ 21 

-A15 
NC 

-Do 
-D, 
-D2 

- D3 _D, 
- D5 
_D6 
_ D7 

Vss 
-¢ 

NC 
- XOUT 

_X'N 
NC 

_ RESET 

+- CNVss 
_ RESEToUT 
_ SYNC 

NC : No connection 
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M37451SSP BLOCK DIAGRAM 
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M37451SFP BLOCK DIAGRAM 
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M37451 SGP BLOCK DIAGRAM 
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FUNCTIONS OF M37451 SSP/FP/GP 
Parameter 

Number of basIc instructions 

Instruction execution time 

Clock frequency 

RAM size M37451SSP/FP/GP 

P3, P5, PS I 

Input/Output port P4 I 

O-A i 
Senall/O 

Timers 

A-O converter 

O-A c'onverter 

Pulse width modulator( with 8-blrprescaler) 

Data bus buffer 

Subroutme nesting 

Interrupt 

Clock generating Circuit 

Supply voltage 

Power dissipation 

Input/Output voltage 
Input/Output characters 

Output current 

Operating temperature range 

DevIce structure 

M37451SSP 

Package I M37451SFP 

I M37451SGP 

MITSUBISHI MICROCOMPUTERS 

M37451SSP/FP/GP 

8-BIT CMOS MICROCOMPUTER 

Functions 

71 (S9 MELPS 740 basIc Instruclions+2) 

o 64ps(mlOimum instructions, at 12 5MHz frequency) 
.. -

12 5MHz(max) 
--

1024 bytes 

1/0 8-bltX3 
--

Input 3-bltX1(8-bltX1 for 80-pln model) 

Output 2-bltX1 

UART or clock synchronous 
--

1S-blt tlmerX3, 

8~blt tlmer(senall/O baud rate generator)X1 

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

8-bltX2 channels 

8-blt or 16-bitX 1 

1-byte mput and output each 

128-levels (max) 

6 external mterrupts, 8 mternal mterrupts, 1 software mterrupt 

BUlIt-m(ceramlc or quarts crystal oscillator) 

5V±10% 

40mW(at 12 SMHz frequency) 

5V 

±5mA(max) 

-20 to 8S'C 

CMOS SIlicon gate 

64-pm shrtnk plastIc molded DIP 

80-pm plastl~ molded QFP(O 8mm pitch) 

80-pm plastIc molded QFP(O 65mm pItch) 

• MITSUBISHI 
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PIN DESCRIPTION 

Pm Name 

Vee, Supply voltage 

Vss 

CNVss CNVss 

---
RESET Reset Input 

X'N Clock Input 

XOUT Clock output 

if> Timing output 

SYNC Synchronous signal 

output 

-

R/W Read/Write 

status output 

Ao-A15 Address bus 

Do-D7 Data bus 

P3o·P37 Input/Output port P3 

P4o·P42 Input port P4 

(P40 ·P47 ) 

P50 -P57 Input/Output port P5 

P6o-P6 7 Input/Output port P6 

D-A" D-A2 D-A output 

V REF Reference voltage 

Input 

ADVREF A-D reference voltage 

Input 

DAVREF D-A reference voltage 

Input 

AVss Analog power supply 

\ 

AVec Analog power supply 

~ 

RD Read Signal output 

-
WR Write signal output 

RESETouT Reset output 
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Input/ 

Output 

Input 

Input 

Input 

Output 

Output 

Output 

Output 

Output 

I/O 

I/O 

Input 

I/O 

I/O 

Outpul 

Input 

Input 

Input 

Output 

Output 

Output 

MITSUBISHI MICROCOMPUTERS 

M37451SSP/FP/GP 

a·BIT CMOS MICROCOMPUTI;R 

Functions 

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

This IS connected to 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 maintained 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 XIN and XOUT pins If an external clock IS used, the clock 

source should be connected to the X1N pm and the XOUT pin should be left open 

Normally outputs signal consisting of oscillating frequency divided by four 
-

This signal IS output "H" dUring operation code fetch and IS used to control single stepping of programs 

This signal determmes the direction of the data bus It IS "H" dUring read and "L" dUring write 

This IS 16-blt address bus 

This IS S-blt data bus 

Port P3 IS an 8-blt I/O port with directional registers allowing each I/O bit to be Individually programed as 

mput or output The output structure IS CMOS output Serial 110, PWM output, or even I/O functIOn can be 

selected with a program 

Analog Input pin for the A-D converter The 64-pln model has three pms and the SO-Pin model has eight 

pinS They may also be used as digital Input pins 

An a-bit mput/output port with the same function as P3 This port functions as an S-blt data bus for the mas-

ter CPU when slave mode IS selected with a program 

An S-blt mput/output port with the same function as P3 PinS P63-P67 change to a control bus for the master 

CPU when slave mode IS selected with a program Pms P6o-P62 may be programmed as external Interrupt 

Input pms 

Analog Signal from D-A converter IS output 

Reference voltage input pm for A-D and D-A converter This pin IS for 64-pln model only 

Reference voltage Input pin for A-D converter This pin IS for BO-pm model only 

Reference voltage mput pm for D-A converter This Pin IS for SO-pm model'only 

Ground level mput pm for A-D and D-A converter Same voltage as Vss IS applied 

Power supply mput pm for A-D converter This pin IS for BO-pm model only Same voltage as VcclS applied 

In the case of the 64-pm model AVec IS connected to Vcc Internally 

Control Signal output as active "L" when valid data IS read from data bus This pm IS for BO-pm model only 

Control Signal output as active "L" when wrltmg data from data bus to external component This pm IS for 

SO-pm model only 

Control Signal output as active "H" dUring reset 

nents This pin IS for BO-pm model only 

•. MITSUBISHI 
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It IS used as a reset output Signal for penpheral compo-



MITSUBISHI MICROCOMPUTERS 

M374S1SSP/FP/GP 

a-BIT CMOS MICROCOMPUTER 

BASIC FUNCTION BLOCKS • Interrupt Vector Area 

The differences between M37451 M4-XXXSP/FP/GP and 
M37451 SSP/FP/GP are noted below. Other functions are 
the same as M37451 M4-XXXSP/FP/GP in microprocessor 
mode. 

The interrupt vector area is for storing jump destination 

addresses used at reset or when an interrupt is generated. 
(This area must be located in ROM area) 

MEMORY 

• Zero Page 
Zero page addressing mode is useful because it enables 

access to this area with only 2 bytes, 

• Special Function Register (SFR) Area • Special Page 
Special page addressing mode is useful because it en-. 
abies access t6 this area with only 2 bytes. 

The special function register (SFR) area contains the reg­
isters relating to functions such as 1/0 ports and timers . 
• RAM 

RAM is used for data storage as well as a stack area. 

Fig. 1 Memory map 

RAM (192 bytes) 

0000'6 .----------.., 

OOBF'6 '-_________ -1 
I 
I 
I 

000616 SFR area 
(Fig 2) 

{ 
0100'6 

RAM (832 bytes) 
043F'6 I-_________ ~ 

I 
I 
I 
I 
I 
I 
I 
I 

I I 
FFOO I- - ---- -------l 

'6 I I 
I I 
I I 

FFEO'6 ,-- --- - - ----~ 
I I Interrupt vector area I 
I I FFFF'6 L- ____ _______ ...J 

• MITSUBISHI 
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Zero page 

Special page 
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Fig. 2 
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0006,. 

0007,. 

0008,. 

0009,. 

OOOA,. 

OOOB,. 

OOOC,. 

0000,. 

OOOE,. 

OOOF,. 

OOEO,. 

OOE1,. 

OOE2,. 

OOE3,. 

OOE4,. 

OOE5,. 

OOE6,. 

OOE7,. 

00E8,. 

OOE9,. 

OOEA,. 

P3 register 

P3 directional register 

P4 reglster/PWM prescaler latch 

Additional function register 

P5 register 

P5 directional register 

P8 register 

P6 directional register 

MISRG1 

MISRG2 

O-A 1 register 

0-A2 register 

A-O register 

A-O control register 

Data bus buffer register 

Data bus buffer status register 

Recelveltransmlt buffer register 

Serial 110 status register 

Serial 110 control register 

UART control register 

Baud rate generator 

OOEB,. 

OOEC,. 

OOEO,. 

OOEE,. 

OOEF,. 

OOFO,. 

OOF1,. 

00F2,. 

OOF3,. 

00F4,. 

00F5,. 

00F6,. 

00F7,. 

00F8,. 

OOF9,. 

OOFA,. 

OOFB,. 

OOFC,. 

OOFO,. 

OOFE,. 

OOFF,. 

SFR (Special Function Register) memory map 

• MrrSUBISHI 
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MITSUBISHI MICROCOMPUTERS 

M37451SSP/FP/GP 

I-BIT CMOS MICROCOMPUTER 

PWM register (low-order) 

PWM register (high-order) 

Timer 1 control register 

Timer 2 control register 

Timer 3 control register 

Timer 1 register (low-order) 

Timer 1 register (high-order) 

Timer 1 latch (low-order) 

Timer 1 latch (high-order) 

Timer 2 register (I_-order) 

Timer 2 register (high-order) 

Timer 2 latch (low-order) 

Timer 2 latch (high-order) 

Ti mer 3 register (low-order) 

Timer 3 register (high-order) 

Timer 3 latch (low-order) 

Timer 3 latch (high-order) 

Interrupt request register 1 

Interrupt request register 2 

Interrupt control register 1 

Interrupt control register 2 



MITSUBISHI MICROCOMPUTERS 

M37451SSP/FP/GP 

S-BIT CMOS MICROCOMPUTER 

ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage RESET, X,N 
Input voltage Do·D" P3o·P3" P40·P4" 

V, P50·P5" P60·P6" ADVREF, With respect to Vss 

DAVREF, VREF, AVec Output transistors are 

V, Input voltage CNVss at "OFF" state 

Output voltage Ao·A,5, Do·D" P3o·P3" 

Vo P50-P57. P6a-P6l. XOUT, 
-- -

¢, RD, WR, R/W, RESET OUT, SYNC 

Pd Power dissipation Ta ~ 25'C 

Topr Operatmg temperature 

Tstg Storage temperature 

Note1: 500mW lor QFP type 

RECOMMENDED OPERATING CONDITIONS 
(Vcc=5V±10%, Ta~-20 to 85'C unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.5 5 5.5 V 

Vss Supply voltage 0 V 

V ,H "H" Input voltage RESET, X1N , CNVss (Note 1) O. 8Vee Vee V 

V ,H 
"H" mput voltage 00-07. P30-P37. P4o-P47, 

2.0 Vee V 
P50·P5" P60·P6, (except Note 1) 

V'L "L" mput voltage CNVss (Note 1) 0 0. 2Vec V 

V1L 
"L" mput voltage 00-07, P30-P37, P4o-P47, 

O' 0.8 V 
P50·P5" P60·P6, (except Note 1) 

V'L "L" mput voltage RESET 0 0. 12Vee V 

V'L "L" input voltage X1N 0 0. 16Vce V 

"L" peak output current Ao-A15• 0 0-07, 

10Lipeaki P30-P37, P50-P57, 10 rnA 

P60·P6, 
~~~~-

"L" average output current Ao-A15 , Do-D7, 

IOL(avg) P30·P3,. P50·P5,. 5 rnA 

P6o·P6, (Note 2) 

"H" peak output current Ao-Ai 5, Do-D7, 

10H(peakl P30·P37, P50·P57, -10 rnA 

P6o·P6, 

"H" average output current Ao-A15 , 00- 0 7, 

IOHcavg) P30·P3" P5o·P5,. -5 rnA 

I(X,N ) 

Note 1 
2 
3 

P6o·P6, (Note 2) 

Clock osclllatmg frequency 1 12.5 MHz 

Ports operate as INT,·INT 3( P6o·P6,), EV, ·EV3 ( P30·P3,), RxD( P3.) and SelKe P36 ) 

The average output current 10H(avgl and 10L(avgl are the averaJl.e value dUring a lOOms _ 
The total 01 "L" output current 10L(peak) 01 port P3, P5, P6, R/W, SYNC, RESET OUT, RD, WR and 
¢ is less than 40mA 
The total 01 "H" output current 10H(peakl 01 port P3, P5, P6, R/W, SYNC, RESET OUT, RD, WR and 
1> IS less than 40mA 

• MITSUBISHI "ELECTRIC 

Ratmgs Umt 

-0.3 to 7 V 

-0.310 7 V 

-0,3 to Vee+O. 3 V 

-0.3 to 13 V 

-0.3 to Vee+O. 3 V 

1000 (N ote 1) rnW 

-20 to 85 ·c 
-4010125 ·C 

3-115 



MITSUBISHI MICROCOMPUTERS 

M37451SSP/FP/GP 

a-BIT CMOS MICROCOMPUTER 

ELECTRICAL CHARACTERISTICS (Vce = 5V±1O%, Vss = OV, T a = -20 to 85'C, f(X,N ) = 12, 5MHz, unless otherwise noted) 

Limits 
Symbol Parameter Test conditions Unit 

Min Typ. Max 

VOH "H" output voltage RD, WR, RIW, SYNC, RESE;T OlIT, (> IOH=-2mA Vee-l V 

V OH 
"H" output voltage Ao-A15, 00-0" P30-P3" 

P50-P5" P60-P6, 
IOH=-5mA Vee-l V 

"L" output voltage Ao-A'5, 00-0" P30-P3" 

VOL P50-P5" Ps"-Pe,, RD, WR, IOL=2mA 0.45 V 

RiW, SYNC, RESET OUT, (> 

VOL 
"L" output voltage Ao-A'5, 00-0" P30-P3" 

P50-P5" Peo-Pe, 
IOL=5mA 1 V 

Vr+-VT-
Hystensls INT,-INT3(Ps,,-Pe,), EV,-EV3(P30-P3,), 

Function mput level 0.3 1 V 
RxD( P3.), SCLK( P3.) 

Vr+-VT- HysterislS RESET 0.7 V 

Vr+-VT- Hysterlsl' X,. 0.1 0.5 V 

I'L 
"L" input current 00-0" P30-P3" P40-P4" 

v,=vss 
P50-P5" P60-Pe" RESET, X,. 

-5 5 f.'A 

I'H 
"H" Input current 00-0" P30-P3" P40-P4" 

V,=Vcc 
P50-P5" P60-P6" RESET, X,N 

-5 5 f.'A 

VRAM RAM retention voltage At stop mode 2 V 

At system operation 
8 15 rnA 

Icc Supply current f(X,N)=12.5MHz 

At stop mode (Note 1 ) 1 10 f.'A 
-- -

Note 1 The terminals RD, WR, RIW, SYNC, RESET OUT, t/J, D-A, and D-A, are all open The other ports, which are In the input mode, are connected 
to Vss A-D converter Is m the A-D completion state The current through ADVREF and DAVREF IS not mcluded(Flg.7) 

A-O CONVERTER CHARACTERISTICS 
(Vee = AVec = 5V ± 10%, Vss = AVss = OV, T a = -20 to 85"C, f(X,N )=12.5MHz, unless otherwise noted) 

Limits 
Symbol Parameter Test conditIOns Unit 

Mm Typ Max 

- Resolution 8 Bits 

- Absolute accuracy Vce=AVce=ADVREF=5V±10% ±1.5 ±3 LSB 

teoNV Conversion time 49 t.,{t/J) 

V'A Analog Input voltage AVss AVee V 

VADVREF Reference Input Yoltage 2 Vee V 

RLAOOER Ladder resistance value ADVREF=5V 20 35 50 kO 

I,ADVREF Reference Input current ADVREF=5V 0.1 0.14 0.25 rnA 

VAVCC Analog power supply Input voltage Vee V 

VAVSS Analog power supply Input voltage 0 V 

O-A CONVERTER CHARACTERISTICS (Vce =5V±10%, Vss= AVss= OV, Ta =-2Dto85'C, unless otHerwise noted) 

Limits 
Symbol Parameter Test condition Unit 

Min. Typ Max 

- Resolution 8 Bits 

- Absolute accuracy Vcc=DAVREF=5V±10% 1.0 % 
tsu Setup time 3 f.'S 

Ro Output resistance 1 2 4 kO 

VAVSS Analog power supply Input voltage 0 V 

VOAVREF Reference Input voltage 4 Vee V 

IOAVREF Reference power Input current 0 5 10 rnA 
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MITSUBISHI MICROCOMPUTERS 

M37451SSP/FP/GP 

8-BIT CMOS MICROCOMPUTER 

TIMING REQUIREMENTS 
Port (Vcc=5V±10%, Vss=OV, Ta=-20 to 85'C, unless otherwise noted) 

limIts 
Symbol Parameter Test condition Unit 

Min Typ Max 
.~-. 

tSU(P30-<t» Port P3 mput setup time 160 ns 

tSU (P40-¢) Port P4 mput setup time 160 ns 

tS U(P50-4» Port P5 Input setup time 160 ns 

tSU (P60-¢) Port P6 mput setup time 160 ns 

th(¢-P30) Port P3 mput hold time 40 ns 

th(¢-P40) Port P4 input hold tIme 40 ns 

thCtfJ-P50) Port P5 mput hold time Fig 3 40 ns 

th(.p-P60) Port P6 Input hold tIme 40 ns 

tdX,N ) External clock mput cycle time 80 1000 ns 

tW(X,NU External clock mput "L" pulse width 20 ns 

tw(X,NH) External clock mput "H" pulse width 20 ns 

tr(X,N ) External clock rising edge time 20 ns 

tj(X,N ) External clock fallmg edge time 20 ns 

Master CPU bus interface timing (R and W separation type mode) 
(Vcc=5V±10%, Vss=ov, T .=-20 to 85'C, unless otherwise noted) 

limits 
Symbol Parameter Test condition Unit 

Mm Typ Max 

tSU(CS-R) CS setup time 0 ns 

tsu(cs-w) CS setup time 0 ns 

th(R-CS) CS hold time 0 ns 

th<w-cs) CS hold time 0 ns 

tSU(A-R) AO setup time 10 ns 

tSUCA-W) AD setup time Fig 4 10 ns 

th(R-A) AO hold time 0 ns 

th(W-A) AO hold time 0 ns 

tW(R) Read pulse width 120 ns 

twcw) Write pulse width 120 ns 

tSU(D-W) Date Input setup time before write 50 ns 

th(W-D) Date Input hold time after write 0 ns 

Master CPU bus interface timing (RIW type mode) 

Symbol Parameter 

tSU(CS-E) CS setup time 

th(E-CS) CS hold time 

tSU(A-E) AO setup time 

th(E-A) AO hold time 

tSU(RW-E) R/W setup time 

th(E-RW) R/W hold time 

tW(EL) Enable clock "L" pulse width 

tW(EH) Enable clock "H" pulse width 

tr(E) Enable clock rising edge time 

tj(E) Enable clock failing edge time 

tSUCD-E) Data Input setup time before wnte 

th(E-o) Data Input nold time after write 

(Vcc=5V±10%, Vss=ov, T .=-20 to 85'C, unless otherwise noted) 

Test condition 

• MITSUBISHI "-ELECTRIC 

Fig 4 

Min 

0 

0 

10 

0 

0 

0 

120 

120 

50 

0 

limits 
Unit 

Typ Max 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

25 ns 

25 ns 

ns 

ns 
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MITSUBISHI MICROCOMPUTERS 

M37451SSP/FP/GP 

8-BIT CMOS MICROCOMPUTER 

Local bus/Memory expansion mode, Microprocessor mode 
(Vcc=5V±10%, Vss=OV, Ta=-20 to 85'C, unless otherwise noted) 

Symbol Parameter Test condition 
Min 

-

tsu(o-¢) Data mput setup time 60 

th(¢-o) Data input hold time 0 

tSU(O-RO} Data mput setup time 
Fig 5 

60 

thCRD-O) Data mput hold trme 0 

Clock synchronous serial I/O (vcc=5V±10%, Vss=OV, Ta=-20 to 85'C, unless otherwise noted) 

Symbol Parameter Test conditions 

tsu( RXD-ScLK) Senal input setup tIme 

th(SCLK-RxD) Senal Input hold time 

trcRx O ) Ssnalmput rising edge time 

tf(Rx O ) Senal mput fallmg edge time 

tr(SCLK) Senal mput clock rising edge time Fig 6 

tf<'SCLK) Senal Input clock fallmg edge lime 

tC(SCLK) Senal mput clock penod I 
tW(SCLKU Senal input clock "L" pulse width 

tW(SCLKH) Senal mput clock "H" pulse width 

SWITCHING CHARACTERISTICS 
Port (Vcc=5V±10%, Vss=OV, Ta=-20 to 85'C, unless otherwise noted) 

Symbol 

td(<I>-P3Q) 

Id(¢-PSQ) 

td(¢-P6Q) 

tc(¢) 

tW(<}IH) 

tw(.pu 

t r(¢) 

If(¢) 

3-118 

Parameter 

Port P3 data output delay lime 

Port P5 data output delay time 

Port P6 data output delay time 

Cycle time 

¢ clock pulse width ("H" level) 

¢ clock pulse width ("L" level) 

¢ clock rising edge time 

¢ clock failing edge time 

Test condition 

• MITSUBISHI 
.... ELECTRIC 

Fig 3 

Min 

160 

80 

640 

290 

290 

Min 

320 

150 

130 

limIts 
Unit 

Typ Max 

ns 

ns 

ns 

ns 

Limits 
Unit 

Typ Max 

ns 

ns 

30 ns 

30 ns 

30 ns 

30 ns 

ns 

ns 

ns 

Limits 
Unit 

Typ Max 

200 ns 

200 ns 

200 ns 

4000 ns 

ns 

ns 

20 ns 

20 ns 



MITSUBISHI MICROCOMPUTERS 

M37451SSP/FP/GP 

I-BIT CMOS MICROCOMPUTER 

Master CPU bus interface (R: and W separation type mode) 
(Vcc=5V±10%, Vss=ov, T .=-20 to 85"C, unless otherwise noted) 

limits 
Symbol Parameter Test condition Unit 

Min Typ Max 

taeR-D) Data output enable time after read 80 ns 

tV(R-D) Data output disable time after read 0 30 ns 

PRDY output transmission time after read 
Fig 4 

150 tPLH(R-PR) ns 

tPLH(W-PR) PRDY output transmiSSion time after wnte 150 ns 

Master CPU bus interface (RIW type mode) (Vcc=5V±10%, Vss=ov, T.=-20 t085t, unless otherwise noted) 

limits 
Symbol Parameter Test condition Umt 

Min Typ Max 

tace-D) Data output enable time after read 80 ns 

tveE-D) Data output disable time after read Fig 4 0 30 ns 
-

tPLH(E-PR) PRDY output transmiSSion time after E clock 150 ns 

Local bus/Memory expansion mode, microprocessor mode 
(Vcc=5V±10%, Vss=ov, T.=-20 to 85"C, unless otherwise noted) 

Symbol Parameter Test condition 
Min 

td«-Al Address delay time after ¢ 

tV(<I>-A) Address effective time after ¢ 10 

tVCRD-A) Address effective time after RD 10 
1----

tV<WR-A) Address effective time after WR 10 

tdc¢I-o) Data output delay time after ¢ 

tdCWR-O) Data output delay time after WR 

tvC¢I-O) Data output effective time after ¢ 
Fig 5 

20 

tvCWR-O) Data output effective time after WR 20 

td<'-RW) R/W delay time after ¢ 

td(¢I-SYNC) SYNC delay time afier ¢ 

~- RO pulse width 130 

tWCWR) WR pulse width 130 

Clock synchronous serial I/O (Vcc=5V±10%, Vss=OV, T a=-20 to 85'C, unless otherwise noted) 

Symbol 

tdCscLK-TxD ) 

trCSCLK) 

tfCSCLK) 

tCCSCLK ) 

tW(SCLKU 

tW(SCLKI:-') 

Parameter 

Serial output delay time 

Serial output clock rising edge time 

Serial output clock failing edge time 

Serial output clock period 

Serial output clock "L" pulse Width 

Senal output clock "H" pulse Width 

Test conditions 

• MITSUBISHI ;"ELECTRIC 

Fig 6 

Min 

640 

290 

290 

Limits 
Unit 

Typ Max 

80 ns 

ns 

ns 

ns 

80 ns 

80 ns 

ns 

ns 

80 ns 

80 ns 

ns 

ns 

limits 
Umt 

Typ Max 

100 ns 

30 ns 

30 ns 

ns 

ns 

ns 
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TEST CONDITION 

Input voltage level: V ,H 2.4V 

VIL O.45V 

Output test level : VOH 2. OV 

VOL O. BV 

P3 
P4 

P5 .l.. lOOpF 
P6 ~ 

¢ ~ 

..L 
50pF 

~ 

Fig. 3 Port test circuit 

SCLK -n 

i~' 
TxD -n 150PF 

Fig. 6 Serial I/O test circuit 
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MITSUBISHI MICROCOMPUTERS 

M37451SSP/FP/GP 

a-BIT CMOS MICROCOMPUTER 

P5 ..J... 

;t 
lOOpF 

P63 ..L 

J; 50pF 

A -D 

~ 50pF 

D -D 

¢ ~ lOOpF 

R/W 
SYNC :':-' 

RD 
.l. 

Jr 
50pF 

WR 

Fig. 4 Master CPU bus interface 
test circuit 

Fig. 5 Local bus test circuit 

Vee 

RESET Vee 
open or no A AVec 
output current 

Vee or Vss D ADVREF 

DAVAEF 

Vee P3 D-A1 

P4 D-A2 
P5 RD 
P6 WR 
CNVss R/W 
AVss SYNC 
Vss RESET OUT 

¢ 

Vss 

I I 
Vss Vss 

Fig. 7 Icc (at stop mode) test condition 

• MITSUBISHI 
.... ElECTRIC 

Vee 
Icc t (test POint) 

other power 
supply 

open or no output 
current 



TIMING DIAGRAM 

Port/single-chip mode timing diagram 

C(9'» 

¢ 2.0 2.0 ~ 

~ O. a 

tW(¢'H) 
tl(" 

I 
Port PI Input I 

td(<P-PID) 

t 

>-
2. ° 
0. a 

Port PI outpu 

Note V,H=O. aVec. Vil =0. 16Vcc 01 X,N 

Master CPU bus interface/ Rand W separation type timing diagram 

Read 

AO 

cs 

t ( SU A-R) 

)< 2.4 
0.45 

0.4;C 

tSU(CS-R) 

tW(Rl 

2.4 
0.45 

ta{R-O) 

• MITSUBISHI ..... ELECTRIC I 

2.0 
0. a 

MITSUBISHI MICROCOMPUTERS 

M37451SSP/FP/GP 

a-BIT CMOS MICROCOMPUTER 

tw(¢L) Ir--
2.0 

0. a 

- f---- tr(., 

tSU(PID-rt>} 

2.4 ~ 1\0.45 0.45 

th(f/I-PID) 

A-A 

2.4 K 0.45 

th(A-CS) D 
0.45 

2.4 
0.45 

2.0 

o. a 

I---- tV(R-D) 

) 2.0 

tPLH(R-PR} 

3-121 



Write 

AO 

W 

DBa-DB, 

2.4 
0.45 

0.45 

2.4 

I 
I 

0.45 

Master CPU interfacel R/W type timing diagram 
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E 

AO 

R/W 

cs 

read 

write 

\ 0.45 

\. 
/ 

\. 
/ 

0.45 

-
tSU(A-E) 

)< 2.4 
0.45 

~) 

0.4;-

MITSUBISHI MICROCOMPUTERS 

M37451SSP/FP/GP 

8-BIT CMOS MICROCOMPUTER 
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Local bus timing diagram 

R/W 

SYNC 

CPU read 

0 0-0, 

CPU wnte 

RD 

0 0-0, 

CPU read 

0 0-0, 

CPU write 

tW('H) 

J 
td('-RW) 

)< 
td('-A) 

> 

-

t () c • 

tW(H) 

1\ 

tHo) 

tSU(D~¢) 

I 
I 
"'j.. 

td(.-o) 

tW(ROl 

tSU(D-Rol 

tW(wRl 

\ 
td(wR-Dl 

• _ MITSUBISHI 
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MITSUBISHI MICROCOMPUTERS 

M37451SSP/FP/GP 

S-BIT CMOS MICROCOMPUTER 

.. 
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K= 
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8-BIT CMOS MICROCOMPUTER 

Clock synchronous serial 1/0 timing diagram 

le(s ) elK 

If(SclK) 
tW(SCLKU Ir(SclK) tW(ScL.KH) 

o.ave~\ 
V 

Vo. avcc 

'~ ~.2Vcc O.2Vc<j 

tSU(RXO-SclK) th(SClK-RXO) 

RxO 

o.avcc~ 

~ 
Va.avcc o.avcc~ K O.2Vc,,/ ~.2Vcc o. 2Vc'l 

td(SCLK-TXO) tnAxDJ 
If(RxD ) 

)< Va.avcc 

~.2Vcc 
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