
MITSUBISHI MICROCOMPUTERS 

M37102E8-XXXSP/FP 
M37201E6-XXXSP 

PROM VERSION .of M37102M8-XXXSP/FP,M37201M6-XXXSP 

DESCRIPTION 
The M37102E8-XXXSP/FP is a single-chip microcomputer 

designed with CMOS silicon gate technology. It is housed 
in a 64-pin shrink plastic molded DIP or an 80-pin plastic 
molded QFP. The features of this chip are similar to those 
of the M37102M8-XXXSP/FP except that this chip has a 

16384 bytes PROM built in. This single-chip microcomputer 
is useful for the high-tech channel selection system for TVs. 
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. Since general purpose PROM 
writers can be used for the built-in PROM, this chip is suit­
able for small quantity production runs. 

PIN CONFIGURATION (TOP VIEW) 

The differences between the M37102E8-XXXSP and the 
M37201 E6-XXXSP are noted below. The following explana­
tions apply to the M37102E8-XXXSP 
Specification variations for other chips are noted accor­

dingly. 

Type name ROM sIZe RAM size 

M37102E8-XXXSP 16384 bytes 320 bytes 

M3720l E6-XXXSP 24576 bytes 384 bytes 

FEATURES 
• Number of baSic instructions······· ............................ 69 

• Memory size PROM·· 16384 bytes (M37l02E8-XXXSP/FP) 
-24576 bytes (M3720l E6-XXXSP) 

RAM" 320 bytes (M37l02E8-XXXSP/FP) 
384 bytes (M3720l E6-XXXSP) 

• Instruction execution time 
......... 1,u s (minimum instructions at 4M Hz frequency) 

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

• Power dissipation 
normatoperation mode (at 4MHz frequency) 
····························110mW (Vcc=5.5V, CRT display) 

• Subroutine nesting···························· 96 levels (Max.) 

• Interrupt .. ······································ l3types, l3vectors 
• 8-bit timer······························································ 4 

• Programmable 1/0 ports 
(Ports PO, Pl, P2, P3, P4, P6) .............................. 47 

• Output port (Port P5) .. ············································· 5 
• Serial 1/0 (8-bit) ····················································2 
• PWM function············································· . l4-bitX 1 

8-bitXl0 
• A-D converter (4-bit resolution) .................. 2 channels 

• 72-character on screen display function 
Number of character"· ............ 24 charactersX3 lines 

Kinds of character············································ ·126 

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

Oscillatron Input for 
display OSCl - 1 
~1!~II~~tlon output for OSC2 _ 2 

{
P36/INT2/A-D2 - 3 

~~ port P35 /A-Dl _ 

P3.IINT, -

14-blt PWM output 

1/0 port P6 

P6o/PWMO- 7 

P63/PWM3 - 10 

P6./PWM4 - 11 

P65/PWM5 - 12 

P66/PWM6- 13 

P67/PWM7 - 14 f33/T'M3 - 15 

P32/TIM2 - 16 
I/O port P3 

P3,- 17 

P30 - 18 

P47/SRDY2/PWM8 - 19 

P46/SIN2/PWM9 - 20 

I/O 
port 
P4 

TIming output 

Reset Input 

Clock Input 

Clock output 

P41/SCLK1 - 25 

P40/SoUT1 - 26 
CNVss 

Outline 64P48 

APPLICATION 
TV 
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MITSUBISHI MICROCOMPUTERS 

M37102E8-XXXSP/FP 
M37201E6-XXXSP 

PROM VERSION of M37102M8-XXXSP/FP,M37201M6-XXXSP 

FUNCTIONS OF M37102E8-XXXSP/FP, M37201E6-XXXSP 
Parameter Functions 

Number of basic instructions 69 

Instruction execution time l,us (minimum Instructions, at 4MHz frequency) 

Clock frequency 4MHz 

ROM 16384 bytes 
M37102E8-XXXSP/FP 

RAM 320 bytes 
Memory Size 

ROM 24576 bytes 
M37201 E6-XXXSP 

RAM 384 bytes 

PO,P1,P2 1/0 8-bitX3 

P30, P3, 1/0 2-bitXl 

P3,-P3, 1/0 
5-bltXl (can be used as timer mput pms, INT1, INT2 input PinS and A-O 

Input/Output ports mput pins) 

P4 1/0 8-bltXl (can be used as senal 1/0 function pins and PWM output pms) 

P5 Output 5-bitXl (can be used as R, G, B, I, OUT pms) 

P6 1/0 8-bitXl (can be used as PWM output pms) 

Serial 1/0 8-bltX2 (Special serial 1/0 (8-blt)Xl) 

Timers 8-blt t,merX4 

Subroutine nesting 961evels (max) 

Interrupt 
Two external Interrupts, nme Internal Interrupts, 

one software Interrupt 

Clock generating Circuit BUIlt-in Circuit (extern~lIy connected ceramic or quartz crystal oscillator) 

Supply voltage SV±lO% 

at CRT display ON 110mW (clock frequency X,N=4MHz, Vcc=S, SV, Typ ) 

Power dissipation at CRT display OFF SSmW (clock frequency X'N=4MHz, Vcc=S, SV, Typ ) 

at stop mode 1. 6SmW (Max) 

Input/Output characteristics 
Input/Output voltage SV (Port P4" P47, P6o-P67) 

Output current lOrnA (Port P2,-P27) 

Operating temperature range -10 to 70'C 

Device structure CMOS silicon gate process 

Package 
M37102E8-XXXSP, M37201 E6-XXXSP 64-pm shrink plastic molded DIP 

M37102E8-XXXFP BO-pm plastic molded QFP 

Number of character 24 charactersX3 hnes 
CRT display function 

Kinds of character 126 (12X16 dots) 
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PIN DESCRIPTION 

Pin Mode 

Vee. Singie-chip 

Vss 

EPROM 

CNVss Single-chip 

EPROM 

---
RESET Single-chip 

EPROM 

X ,N Single-chip 

IEPROM 

XOUT 

'" 
Single-chip 

EPROM 

POO-P07 Single-chip 

EPROM 

P1 o-P1 7 Single-chip 

EPROM 

P2o-P27 Single-chip 

EPROM 

P30 -P3s Single-chip 

EPROM 

P4o-P47 Single-chip 

EPROM 

OSC1 Single-chip 

OSC2 

EPROM , 
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M37102E8-XXXSP/FP 
M37201E6-XXXSP 

PROM VERSION of M37102M8-XXXSP/FP,M37201M6-XXXSP 

Name 

Power supply 

CNVss 

Reset input 

Clock input 

Clock output 

Timing output 

110 port PO 

Address mput 

110 port P1 

Address Input 

110 port P2 

Data Input/output 

110 port P3 

Mode input 

1/0 port P4 

Input port P4 

Clock 110 for CRT 

display 

Input! 

Output 
Functions 

Power supply Inputs 5V±10% (typ ) to Vcc, and OV to Vss 

Power supply inputs 5V, or 6V (writing to built-In PROM) to Vcc, and OV to Vss 

Input This IS connected to Vss 

Vpp Inputs when writing to built-in PROM or verify check of bUllt-m PROM contents 

Input To enter the reset state, the reset Input pin must be kept at a "L" for more than 2f.is 

(under normal Vee conditions) 

If more time is needed for the crystal oscillator to stabilize, this "L" condition should 

be malntamed for the required time 

Input "L" level 

Input This chip has an Internal clock generatmg circuit To control generating frequency, 

an external ceramic or a quartz crystal OSCillator IS connected between the X1N and 

Output 
XOUT pms If an external clock is used, the clock source should be connected the 

X1N pin and the XOUT pin should be left open 

Output This is the timing output pin and has the reset out signal output function 

This pin IS setting to open 

110 Port PO IS an a-bit I/O port with directional registers allOWing each I/O bit to be indi-

vidually programmed as input or output At reset, this port IS set to input mode The 

output structure IS CMOS output. 

Input Low-order a-bit of address is Input 

1/0 Port P1 is an 8-bit 1/0 port and has baSically the same function as port PO 

Input High-order a-bit of address IS mput. 

110 Port P2 is an 8-qlt I/O port and has baSically the same function as port PO 

8-bit data IS input or output. 

110 Port P3 is a 7-bit 110 port and has basically the same function as port PO, but the 

output structure of P30 and P31 IS CMOS output and the output structure of P32-P36 

IS N-channel open drain 

P32 and P33 are in common with external clock Input pins of timer 2 and Timer 3 

P34 and P36 are in common with external Interrupt input pinS INT1 and INT 2 P3, and 

P36 are In common with analog input pinS of A-O converter (A-D1, A-D2) 

- -
Input P30 and P31 are the Input pins as DE and CE P32 and P33 are connected to Vcc 

P34-P36 are connected to Vss 

110 Port P4 is an 8-bit 110 port and has basically the same funcllons as port PO, but the 

output structure is N-channel open dram When senal 1/01 is used, P4o, P41, P42, 
--

and P43 work as SOUT1, SClK1, SIN1 and SRDY1 pins, respectively 

When serial 1/02 is used, P44 P45, P46, and P47 work as SOUT2, SClK2, SIN2 and SRDY2 

pins, respectively. 

Also P46, P47 are m common with PWM output pins of PWM8 and PWM 9 

Input P4o-P46 are all connected to Vss, and P47 IS connected to Vce 

110 This is the 1/0 PinS of the clock generatmg CirCUit for the CRT display fuhctlon 

Output These pins are setting to open 

• MITSUBISHI 
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PIN DESCRIPTION 

Pin Mode 

HSYNC Single-chip 

EPROM 

VSYNC Single-chip 

EPROM 

R, G, B, Single-chip 

I, OUT 

EPROM 

P6o-P67 Single-chip 

EPROM 

D-A Smgle-chip 

EPROM 

MITSUBISHI MICROCOMPUTERS 

M37102E8-XXXSP/FP 
M37201E6-XXXSP 

PROM VERSION of M37102M8-XXXSP/FP,M37201M6-XXXSP 

Name 

Horizontal synchronous 

signal 

Vertical synchronous 

signal 

Video signal 

1/0 port P6 

Input port P6 

O-A output 

Input! 

Output 
Functions 

Input This IS the horizontal synchronizing signal input for CRT display. 

This is connected to Vss 

Input This is the vertical synchronizing signal input for CRT display 

This is connected to Vss. 

Output This is a 5-blt output pm for CRT display. The output structure IS CMOS output. This 

IS In common with ports P52-P56 

These pins are setting to open 

1/0 Port P6 IS an a-bit I/O port and has basically the same functions as port PO, but the 

output structure IS N-channel open dram This port IS in common with PWM output 

pms PWMO-PWM7 

Input All PinS are connected to Vss 

Output This IS an output pm for 14-blt PWM 

ThiS pm is settmg to open 

• MlTSUBlSHI 
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MITSUBISHI MICROCOMPUTERS 

M37102E8-XXXSP/FP 
M37201E6-XXXSP 

PROM VERSION of M37102M8-XXXSP/FP,M37201M6-XXXSP 

EPROM MODE 
The M37102E8-XXXSP/FP features an EPROM mode in 
addition to its normal modes. When the RESET signal level 
is low ("L") and CNVsslVpp signal level is high ("H"), the 
chip automatically enters the EPROM mode. Table 1 list the 
correspondence between pins and Figure 1 to 3 give the 
pin connections in the EPROM mode. When in the EPROM 
mode, ports PO, P1, P2, P30, P3, 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 us­
ing these pins in the same way as with the M5L27256. The 
.oscillator should be connected to the X1N and XOUT pins, or 
external clock should be connected to the X1N pin. 

Vee 

CE 

OE 

Vp 

Ceramic 
OSCillating 

circuit V 

OSCl -+ 1 

OSC2 +- 2 

,..---'-- P3 liNT I A-D2 - 3 
A-D1- 4 
INT, _ 5 

6 2 

P351 
P341 

P60 /P 

D-A +- 6 

WMO- 7 

WM1- 8 

WM2- 9 

P6,/P 

P62 /P 

P63/P 

P64/P WM4-11 

P65/P 

P66/P 

P67/P 

P331 

P321 

--
P4,/SRDy2/P 

P46 /S'N2/P 

P451 

P441 

P431 

P42 

P4,I 

P401 

Ul00PF 

C 

R 

". Vss 

Fig. 1 Pin connection in EPROM mode 

Table 1. Pin function in EPROM mode 

====== M37l02E8-XXXSP/FP M5L27256 

Vee Vee Vee 

V pp CNVss Vpp 

Vss Vss Vss 

Address input Ports PO, Pl o-P1 6 Ao-A14 

Data 1/0 Port P2 0 0 -07 

CE P3, CE 

OE P30 OE 

Vee ----@ 

~VSS 

58 -+ I/P55 

57 -+ OUT/P56 

--@ 
---@ 
-@ 
----® 
-@ 
----® 
----® 
--@ 
----@ 
-@ 
~Vcc 

----@ 
-@ 
-@ 
---@ 

-@ 
--@ 
-@ 

@ 
Jumper sWitch 

-@ 
---® 
-@ 
-----® 
---@ 

o : Same functions as M5L27256 
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MITSUBISHI MICROCOMPUTERS 

M37102E8-XXXSP/FP 
M37201E6-XXXSP 

PROM VERSION of M37102M8-XXXSP/FP,M37201M6-XXXSP 

Vee 

-V-V-V 

~ 
\@" 

Ceramic 
OSClllatln~ U" 

Circuit V 

OSC1-- , 

OSC2+- 2 
r-----P3s/INT IA-D2 .... 3 2 

P3s1 A-D1 .... 4 

P3.11 NT, .... 5 

D-A +- 6 

P601 PWMO .... 7 

P6,1 PWM1 .... 8 

P621 PWM2 .... 9 

P631 

P6.1 

P6s1 

PileI 

P671 

P331 

P321 

P47/SROY2/P 

P4"/S'N2/P 

P4s1 

P4.1 

P43/S 

P401 

P4,/S 

P40/S 

j= 100pF 

C 

RE 

., Vss 

Flg_ 2 Pin connection In EPROM mode 

Vee --~ 

Vs. 

58 --lIPS. 

57 -- OUT IPS. 

----@ 
-@ 
-@ 
-@ 
-C@ 
--@ 

~ 
~ --A. 

1 

Vee 

~ 
Vee 

~ 
--@ 
--@ 
-@ 
-@ 
-@ 

o : Same functions as M5L27256 
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Vee 

Vss 

MITSUBISHI MICROCOMPUTERS 

M37102E8-XXXSP/FP 
M37201E6-XXXSP 

PROM VERSION of M37102M8·XXXSP/FP,M37201M6·XXXSP 

Vss 

79 78 n 76 75 74 73 72 7170 

o 
64 NC 
63 --+ IIP5. 
62 --+ OUT IPS. 
61-POO---@ 
6O-PO,---@ 
so-P02 -<& 
sa-PO.--@ 
"-P04 --@ 
56-PO.-<& 
55-PO.--@ 
"-PO,-<& 

NC 
NC 

51 NC 
5O-Plo -<& 
49-Pl,-<& 
48 - Ph ------@ 
47 - Pl. -------@ 
"-P14~ 
45-Pl.~ 

Vee 

O "-Pl.---@ 
43 - Ph ------tC 
"-P2o ---@ 

-~mN~~~rnrr~~~~~~~r-41 -P2, ---~ 2526 2728 2930 31323334 35 i@ 
Jumper sWitch 

j t t j I I I I I I 
OO~~f'S~R •• ~ •• ~~ 

i-JJW11l1ll 
Vss Ceramic 

oscillating 
Circuit 

o : Same functions as M5l27256 

Fig. 3 Pin connection In EPROM mode 
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MITSUBISHI MICROCOMPUTERS 

M37102E8-XXXSP/FP 
M37201E6-XXXSP 

PROM VERSION of M37102M8-XXXSP/FP,M37201M6-XXXSP 

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, SV to the Vee pin and the 
CNVss (Vpp ) pin. Input the address of the data (Ao-A'4) 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 the OE pin is 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.SV 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. 

Table 2. I/O signal in each mode 

:::----------_ PIn - -
CE OE 

Mode --_ 

Read-out V,L V ,L 

Output disable V,L V ,H 

Programming V'L V ,H 

Programming verify V'H V ,L 

Program disable V'H V,H 

Note 1 V,L and V'H indicate a "L" and "H" input voltage, respectively 

NOTES ON HANDLING 
(1) Since a high voltage is used to write data, care should 

be taken when turning on the PROM writer's power. 
(2) 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. 

(3) In EPROM mode, address A'5 is set to "H" automati­

cally. 

Writing with PROM writer 

Screening (Note)( Leave at 150t for 40 hours) 

Verify test with PROM writer 

Note : Since the screening temperature is higher than 
storage temperature, never expose to 1S0"C ex­
ceeding 100 hours. 

Vpp Vee Data 1/0 

5V 5V Output 

5V 5V Floating 

12.5V 6V Input 

12.5V 6V Output 

12.5V 6V Floating 
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ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter ConditIons Ratings 

Vee Supply voltage -0.3 to 6 

V, Input voltage CNV .. -0.3 to 6 

Input voltage PO,-PO" Pt,-Ph, P20-P2" With respect to Vss 

V, P30-P3,s, P40-P4" P6 ... P6" Output transIstors are at "off' state -0.3 to Vee+O. 3 

HsyNc, VSYNc. RESET 

Output voltage PO,·PO" Pta-Ph, P2a·P2" 

Vo P30-P3,s, P40-P45, R, G, B, I, -0.3 to Vee+O. 3 

OUT, D-A, XOUT, OSC2 

Va Output voltage P4s, P4" P6a-Ps, -0.3 to 13 

Circuit current R, G, B, I, OUT, POa-PO, 

10H Pt,-Pt" P20-P2g, o to 1{ Note 1) 

P3a, P3
" 

D-A 

Circuit current R, G, B, I, OUT, PO,-PO" 

IOL1 Pta-Pt" P20-P23, o to 2( Note 2) 

P30-P3,s, P40-P43, D-A 

IOL2 CirCUIt current P6a-P6" P4s, P4, o to 1{ Note 2) 

lOLa CirCUIt current P2,-P2, o to 10(Note 3) 

IOL4 CirCUIt current P44, P4s o to 3( Note 2) 

Pd Power diSSIpatIon Ta=25"C 550 

Topr Operating temperature -10 to 70 

Tsta Storage temperature -40 to 125 

RECOMMENDED OPERATING CONDITIONS (Vcc=5V±10%, T a=-10 to 70t, unless otherwise noted) 

Symbol Parameter 
MIn 

Vee Supply voltage( Note 4) DUring the CRT operatIon 4.5 

Vss Supply voltage 0 

"H" Input voltage POe-PO" Pta-Pt" P2,-P2" 

V ,H 
P3,-P3,s, P40-P4" P4"P4" 

O. BVee 
P6,-PEl" HSYNC, VsYNc, RESET, 

X,N,OSCt 

V ,H "H" input voltage P4" P45 0. 7Vee 

V ,L "L" mput voltage PO,-PO" Pt ,·Pt" P2a-P2" 
0 

P3a, P3" P3,;, P4a, P43-P4S, P4, 

V ,L "L" Input voltage P3,·P34, P3., P4" P4" P4" 
0 

HsyNc, VSYNC, RESET, X'N, OSCt 

10H 
"H" average output current (Note 1) R,G,B,I,OUT,POa-Po" 

Pt a-Ph, P2,-P2" P3a, P3, 

IOL1 
"L" average output current (Note 2) R,G,B,I,OUT,PO,·PO" 

P2,-P23, P3,-P3,s, P40-P4" D-A 

IOL2 "L" average output current (Note 2) P6a-P6" P4s, P4, 

IOL3 "L" average output current (Note 3) P24·P2, 

10L4 "L" average output current (Note 2) P44, P45 

fcpu Oscillating frequency (for CRT operatlon)(Note 5) 3.6 

feRT Oscillating frequency (for CRT display) 6.0 

Ihs Input frequency P3,-P34• P3" P45 

Ihs Input frequency P4, 

Note 1: The total current that flows out of the IC should be 20mA (max.) 
2 : The total of 10L" 10L2 and 10L' should be 30mA (max,) 
3 : The total of 10L of port P24-P2, should be 20mA (max ) 

limits 
Unit 

Typ Max 

5.0 5.5 V 

0 0 V 

Vee V 

Vee V 

0. 4Vee V 

0. 2Vee V 

1 rnA 

2 rnA 

1 rnA 

10 rnA 

3 rnA 

4.0 4.4 MHz 

7.0 B.O MHz 

100 kHz 

1 MHz 

4 : Apply 0.0221lF or greater capacitance externally between the Vcc-Vss power supply p,ns so as 
to reduce power source noise 
Also apply O. 0681lF or greater capacitance externally between the Vcc-CNVss pins. 

5 : Use the crystal oscillator or ceramic resonator for CPU oscillation corcuit 

2-364 

Unit 

V 

V 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

rnA 

rnW 

"C 
"C, 



MITSUBISHI MICROCOMPUTERS 

M37102E8-XXXSP/FP 
M37201E6-XXXSP 

PROM VERSION of M37102M8.XXXSP/FP,M37201M6·XXXSP 

ELECTRIC CHARACTERISTICS (Vcc=5V±10%, Vss=ov, T a=-10 to 70t, f(X,N )=4MHz, unless otherwise noted) 

Limits 
Symbol Parameter Test conditions Umt 

Min Typ Max 

Vcc=5,5V, f(X,N )=4MHz 

CRT OFF 
10 20 

Vcc=5.5V, f(X ,N )=4MHz 
mA 

Icc Supply current 
20 30 

CRT ON 

At stop mode 300 /-<A 

VOH 
"H" output voltage POo-PO" Plo-PI" P2o-P2" Vcc=4.5V 

2.4 V 
P30, P3" R, G, B, I, OUT IOH=-0.5mA 

"L" output voltage POe-po" Plo-PI" P2o-P23, 
Vcc=4.5V 

P30-P3a, P4o-P43, 
IOL=0.5mA 

0.4 

R, G, B, I, OUT, O-A 

"L" output voltage P6o- P6" P4" P4, Vcc=4.5V 
0.4 

VOL IOL=0.5mA V 

"L" output voltage P2.-P2, Vcc=4.5V 
3.0 

IOL=10,OmA 

"L" output voltage P4., P4, Vcc=4.5V 

IOL=3mA 
0.4 

HysteresIs RESET Vcc=5.0V 0.5 0.7 

VT+-VT- HysteresIs (Note 1) HsyNC, VSYNC, P3,-P3., V 
Vcc =5.0V 0.5 1.3 

P3a, P4" P4" P4.-P,," 

"H" Input leak current RESET, POe-PO" Plo-PI" Vcc=5.5V 
5 

IOZH 
P2o-P2" P3o-P3a, P4o-P4, Vo=5.5V 

/-<A 
"H" Input leak current Vcc=5.5V 

10 
P60-P6" P4s, P4, Vo=12V 

"L" Input leak current RESET, POe-Po" 
Vcc=5.5V 

IOZL Plo-PI" P2o-P2" P30-P3" 
Vo=OV 

5 /-<A 

P40-P4" P60-P6, 

Note 1. P32-P34 , P3. have the hysteresis when these pins are used as interrupt input pinS or timer Input pins. 
P4" P42 , P44 -P4e have the hysteresis when these pins are used as serial I/O ports 
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