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FEATURES 
The M37421 P-OOOSS and the M37421 P-001SS are EPROM 
mounted-type microcomputers which utilizes CMOS tech

nology. and is designed for developing programs for single
chip 8-bit microcomputer the M37421 M6-XXXSP. It is 
housed in a piggyback-type 64-pin shrink DIP. 

• Differences with the M37421 M6 are: 

(1) ROMless. EPROM is attached externally. 
(2) Suitable EPROM is the M5L27128K or the M5L27256K. 

APPLICATION 
There is a 28-pin socket on the package for the 

M5L27128K or the M5L27256K EPROM. 
Development of programs for VCR. tuners. and audio-visual 

equipment 
The M37421P-OOOSS and the M37421P-001SS simplify the 
development of programs for the M37421 M6-XXXSP and is 
excellent for making prototypes. 

PIN CONFIGURATION (TOP VIEW) 
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The symbol "0" Indlcat'!s sockets for EPROM 



PIN DESCRIPTION 

Pin Name 

Vee. Supply voltage 

Vss 

CNVss CNVss 

Vp Pull-down voltage 

RESET Reset Input 

X ,N Clock Input 

XOUT Clock output 

'" 
Timing output 

XC1N Clock Input for 

clock function 

XCOUT Clock output for 

clock function 

POO-P07 Output port PO 

Pia-Ph Output port PI 

P20-P27 I/O port P2 

P30-P37 1/0 port P3 

P40 -P47 Output port P4 

P50 • P5, Output port P5 

P5211NT2 • Input port P5 

P5,IINT, 

P54-P57 

PBo-PB. I/O port P6 

Ao-A'4 Output port A 

0 0-07 Input port 0 

Input! 

Output 

Input 

Input 

Input 

Output 

Output 

Input 

Output 

Output 

Output 

110 

1/0 

Output 

Output 

Input 

Input 

1/0 

Output 

Input 
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Functions 

Power supply Inputs 5V±5% to Vcc. and OV to V .. 

ThiS IS usually connected to V .. 

ThiS IS the Input voltage Pin for the pull-down transistor 01 ports PO. PI. P4. P50 and P5, 

To enter the reset state. the reset Input Pin must be kept at a "L" for more than 2J<s (under normal Vcc 

conditions 1 II more time IS needed for the crystal oscillator to stabilize. thiS "L" condition should be main-

tained for the required time 

ThiS chip has an Internal clock generating Circuit 

To control generating 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 the XIN pin and 
the XOUT pin should be left open. 

ThiS IS the timing output pin ~=2MHz (when X 'N=4MHzl 

ThiS IS the 1/0 pins of the clock genera~lng Circuit for the clock function To control generating frequency, 

an external ceramic or a quartz crystal oscillator is connected between the XCIN and XCOUT pinS If an exter-

nal clock is used. the clock source should be connected to the Xc'N Pin. and the XcOUT pin should be left 

open This clock can be used as a program controlled the system clock 

Port PO IS an 8-bIt output port Output structure IS high-voltage P-channel open drain A pull-down transistor 

IS bUilt In between the Vp pin and thiS port 

At reset. thiS port IS set to a "L" level 

Port PI IS an 8-bIt output port and has baSically the same functions as port PO 

Port P2 IS an 8-bIt I/O port With directional registers aHowlng each 1/0 bit to be IndiVidually programmed as 

Input or output At reset. thiS port IS set to Input mode. 

The output structure IS N-channel open drain 

Port P3 Is an 8-bIt 1/0 port and has baSically the same functions as port P2 When senal 1/0 IS used. P3-r. 

P3". P35, and P3, work as S'DY elK. SoUT. and S,N PinS. respectIVely 

Port P4 IS an 8-bIt output port and has baSically the same functions as port PO 

Bit 0 and I 01 port P5 are 2-blt output port and has basically the same functions as port PO 

Bit 2 and 3 01 port P5 are 2-bIt Input port and are In common With Interrupt Inputs 

Bit 4-7 01 port P5 are 4-bIt Input port 

Port P6 Is a 6-bIt 1/0 port With directional regIsters allOWing each 1/0 bit to be individually programmed as 

Input or output The output structure IS CMOS trl-state output P6D. P6,. P62. P63 can be programmed to 

function as timer output pin (Tl, PWM' output pinS (PWMI. PWM2. and PWM3l. respectively 

These are for addresses to an EPROM mounted on the package 

These are for Input data from an EPROM mounted on the package 
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EXPLANATION OF FUNCTION BLOCK 
OPERATION 
The differences between the M37421 P-OOOSS, the 
M37421 P-001 SS and the M37421 M6-XXXSP are noted be
low. The following explanations apply to the M37421 P

OOOSS and the M37421 P-001 SS. 
Specification variations for other chips are noted accor

dingly. 

(192R~~es) 1 DODO, 

OOBF, 

6 

6 
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MEMORY 
The M37421 P-OOOSS and the M37421 P-001 SS are mounted 
an EPROM instead of an internal ROM. 

RAM size is 512 bytes, and addresses 0100'6 to 023F'6 are 
used for the stack. 

The address of an EPROM is 8000'6 - FFFF'6, and this 
memory size is 32K bytes. Other than these, the M37421 P
OOOSS and the M37421 P-001 SS have the same functions as 

the M37421 M6-XXXSP has. 

Zero page 

Not used 

Flg.1 Memory map 

RAM { 
(320 bytes) 

ROM 
(32K bytes) 

ODED, 6 

SFR area 

0100, 6 

023F, 6 

Not used 

8000, 6 

FFOO, 6 

FFF416 

Interrupt vector area 

FFFF'6 

3-412 J...~ 

Special 
page for 
subroutine 
call 



OOEO, • Port PO 

OOE1 , • 

OOE2, • Port P1 

OOE3, • 

OOE4, • Port P2 

OOE5, • Port P2 directional register 

OOE6, • 

OOE?,. 

OOE8, • Port P3 

OOE9.l • Port P3 directIOnal register 

OOEA,• Port P4 

OOES, • 

OOEe, • Port P5 

OOED, • 

OOEE, • Port P6 

OOEF, • Port P6 directIOnal register 

Fig. 2 SFR (Special Function Register) memory map 

RESET MODE 
With the M37421 M6-XXXSP, one of the two modes can be 
selected: the normal operation start mode which executes 
reset by normal operation (f(X ,N ) = 4.2MHz) and the low

speed operation start mode which executes reset by low
speed operation (f(XCIN )=3.2kHz). 
Therefore, two types of piggybacks are provided: 
(1) M37421 P-OOOSS 

With this piggyback, pin ¢ is set to the internal reset 
signal output and the reset mode option to the normal 

operation start mode . 
.(2) M37421 P-001 SS 

With this piggyback, pin ¢ is set to the internal reset 
signal output and the reset mode option to the low
speed operation start mode. 

OOFO, • 

OOF1 ,• 

OOF2, • 

OOF3, • 

OOF4,. 

OOF5,• 

OOF6,• 

OOF?,. 

OOF8,• 

OOF9, • 

OOFA, • 

OOFS, • 

OOFO , • 

OOFD 16 

OOFE, • 

OOFF, • 
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PWM1-H register 

PWM1-L register 

PWM2 register 

PWM3 register 

PWM output mode register 

Senal I/O mode register 

Senal 1/0 register 

Senal 1/0 register 2 

Timer 1 

Timer 2 

Timer 3 

Interrupt control register 

Timer control register 

PRECAUTION FOR USE 
(1) In case of the M5L27128K or the M5L27256K EPROM 

use the fOllowing areas (refer to Figure 1 ): 
• For the M37421 M6-XXXSP, usable ROM area are 

D00016-FFFF,6. 
M5L27128K----------------------. addresses 1000,6-3FFF'6 
M5L27256K--------·-------------- addresses 5000,6-7FFF'6 

(2) In case of the development of programs by the 
M37421 P-OOOSS or M37421 P-001 SS, RAM area for the 
stack: 
M37421 M6-XXXSP -------------- addresses 0100 ,6-017F'6 
M37421 P-OOOSS or 
M37421 P-001 SS ------ ---- ------. addresses 01 00'6-023F'6 

3-413 



MITSUBISHI MICROCOMPUTERS 

M37421P-OOOSS 
M37421P-001SS 

PIGGYBACK for M37421M6-XXXSP 

ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter Conditions Ratings Unit 

Vee SUpply voltage -0.3-7 V 
V p Pulldown Input voltage Vee-40-Vee+0.3 V 

V, 
Input voltage. P20-P2,. P30-P32. P3.-P3,. 

CNVss. P5211NT2. P5,IINT, 
-0.3-13 V 

V, Input voltage. RESET. X,N. Xc'N With respect to Vss -0.3-7 V 
V, Input voltage. P3a. P60-P6. Output transistors cut·off -0. 3-Vee+0. 3 V 
V, Input voltage. P5.-P5, -0.3-13 V 
Vo Output voltage. P2.-P2,. P30-P32• P3.-P3, -0.3-13 V 
Vo Output voltage. ps.-ps •• XOUT. XCOUT. ¢>. P3, -0. 3-Vee+0. 3 V 
Vo Output voltage. PO.-PO,. Pl.-PI,. P40-P4,. P5 •• P5, Vee-40-Vee+0.3 V 
,Pd Power diSSipation Ta - 25t 1000 mW 
T oDr Operating temperature -10---70 "C 
Tstg Storage temperature -40-125 "C 

RECOMMENDED OPERATING CONDITIONS (Vcc=5V±5%. Ta=-1O-70'C. unless c;>therwise noted) 

limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4.·75 5 5.25 V 

V p Pull·down supply voltage Vcc-38 Vee V 

Vss Supply voltage 0 V 

V ,H 
"H"lnput voltage P2.-P2,. P3.-P3,. CNVss(Note 1 ) 

0. 75Vcc Vee V 
P52/1NT2. P5,IINT,. P6.-P6, 

V ,H "H" input voltage RESET, X,N• Xc'N O. avcc Vee V 

V,H "H" mput voltage P5.-P5, 0. 4Vcc Vee V 

V'L 
"L" Input voltage, P20-P2,. P30-P3,. CNVss. 

0 O. 25Vcc V 
P5211Nr.. P5,tINT" PSo-PS. 

V'L "L" input voltage RESET 0 0. 12Vcc V 

V'L "L" Input voltage X,N. XCIN 0 0. 16Vcc V 

V'L "L" input voltage P5.-P5, 0 0. 12Vcc V 

10H(sum) 
"H" sum output current POo-PO,. Pl.-PI,. P4.-P4,. 

-120 mA 
p50. P5, 

10H(Sum) "H" sum output current P6.-PS. -5 mA 

10L(sum) "L" sum output current P2.-P2,. P30-P3,. PS.-P6. 50 mA 

IOH(Deak) "H" peak output current POo-PO. -40 mA 

IOH(Deak) "H" peak output current PO.-PO,. Pl.-PI, -30 mA 

IOH(Deak) "H" paak output current P40-P4,. p50. P5, -24 mA 

IOH(peak) "H" peak output current PSo-P6. -3 mA 

10L(peak) "L" peak output current P2.-P2,. P3.-P3, 15 mA 

10L(Oeak) "L" peak output currant P60-P6. 3 mA 

IOH(ava) "H" average output current PO.-PO,. Pl.-Ph -18 mA 

IOH(aVa) "H" average output current P4.-P4,. P5 •• P5, -12 mA 

IOH(aVQ) "H" average output current P6.-P6, -1.5 mA 

10L(aVQ) "L" average output current P2.-P2,. P3.-P3, 10 mA 

10L(avQ) "L" average output current P60-P6, 1.5 mA 

TImer 3 counter clock Input I f(X'N)=4.2MHz 250 
f(P32/CNTR) 

OSCillation frequency (Note 2) I f(XCIN)=32kHz 
kHz 

50 

f(X,N ) Clock Input OSCillating frequency (Note2. 3. 5) 4.2 MHz 

f(XeIN) 'Clock OSCillating frequancy for clock function 32.768 50 kHz 

Note High-level Input vollage of up to +12V may be applied to permissible for ports P2.-P2,. P3.-
P32• P34-P3,. CNVss• and P52-P5, 

2 Oscillation frequency IS at 50% duty cycle 
3 When used in the low·speed mode. the timer clock input frequency should be !(X,N ) < f(X,N)/3 
4 When external clock Input is used. the timer clock mput frequency should be f(XCIN ) ~ 50kHz 
5 The average output current louavg) and 10H(avg) are In penod of lOOms. 
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ELECTRICAL CHARACTERISTICS (Vee = 5V±5%, Vss = OV, T a = 25"C. !(X'N) = 4MHz. unless otherwise noted) 

Symbol 

VOH 
VOH 

VOH 
VOH 

VOL 

VOL 

VOL 
VT+-VT-

VT+-VT-

VT+-VT-

VT+-VT-

III 

III 

III 

III 

III 

I'H 

I'H 

I'H 

I'H 

I'H 

(LOAD 

ILEAK 

VRAM 

Icc 

Parameter Test conditions 

"H" output voltage P6o-P6s IOH=-0.5mA 

"H" output voltage ~ IOH=-2.5mA 

"H" output voltage POo-PO,. P1o-Pl, IOH=-18mA 

"H" output voltage P4,-P4" P5o. P5, IOL=-12mA 

"l" output voltage P2o-P2,. P30-P3, IOL=10mA 

"l" output voltage P6o-P6s IOL-0.5mA 

"L" output voltage ~ IOL=2.5mA 

Hysteres,s P5,/INT,. P5,/INT, 

Hysteresis RESET 

Hysteresis P36 When used as ClK ,nput 

HysteresIs XIN 

"l" Input current P2o-P2,. P30-P3, V,=OV 

"L" mput current p60 ....... P6s V,-OV 

"L" Input current P54 ...... P57 V,-OV 

"L" mput current RESET I XIN. XC1N V,=OV 

"L" input current P5,/INT" P5,tINT, V,=OV 

"H" Input current I P2o"""'P27• P30"""'P37 V,=5V 

I P2o-P2,. P30-P3,. P3,-P3, V,=12V 

"H" mput current P6o ........ P6s V,=5V 

"H" mput current P54-P57 V,-5V 

"H" Input current RESET, X1N. XC1N V,=5V 

V,=5V 
"H" ,nput current P5,/INT,. P5,/INT, 

V,=12V 

Output load current POo-PO" P1 o-P1" P4o-P4,. 
Vp=Vcc-36V, VOL =Vcc 

P50, P5, 

Output leak current POo-PO,. P1o-P1" P4o-P4" 
Vp=Vce-38V. VoL=Vcc-38V 

P50 • P5, 
RAM retention voltage at clock stop 

Output pins open (output OFF) 
Supply current Vp=Vcc. Vp=Vss Input and 1/0 pins all at Vss 

X'N=4MHz (system operation) 

X, =4M Hz ceramic resonator 
X,=32.768kHz quartz crystal 
C, =C,=30pF resonator 
R,=lM!1 
C3=10pF 
C,=30pF 
R,=10M!1 
R,=100k!1 

Output pins are open 

Fig.3 Supply current test circuit 

limits 
Unit 

Min Typ Max. 

Vce-0. 4 V 
Vec-2 V 

Vee-2 V 

Vec-2 V 

2 V 

0.4 V 

2 V 

0.3 1 V 

0.5 0.7 V 

0.3 1 V 

0.1 0.5 V 

-5 f./.A 

-5 f./.A 

-5 f./.A 

-5 f./.A 

-5 f./.A 

5 

12 
f./.A 

5 f./.A 

5 f./.A 

5 f./.A 

5 

12 
f./.A 

150 500 900 f./.A 

30 f./.A 

2 5.5 V 

6 12 mA 
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