
DESCRIPTION 
The M37120E6-XXXFP is a single-chip microcomputer de­
signed with CMOS silicon gate technology. It is housed in a 
80-pin plastic molded QFP. The features of this chip are 
similar to those of the M37120M6-XXXFP except that this 
chip has a 12288 bytes PROM built in. This single-chip 
microcomputer is useful for appliance controllers. 
In addition to its simple instruction sets, the PROM, RAM, 
and I/O 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. 

FEATURES 
• Number of basic instructions ........ · .......................... 71 
• Memory size PROM'" ........................ · .. ·12288 bytes 

RAM· .................................... 256 bytes 

• Instruction execution time 
............. 1,us(minimum instructions at 4MHz frequency) 

• Single power supply 
f(X1N )=4MHz :··············· .. ·· .. ····· .. ··············5V±10% 

• Power dissipation 
normal operation mode (at 4MHz frequency) 

......................................................... ·········75mW 

• Subroutine nesting .......................... '128 levels (Max.) 
• Interrupt ................ · .. · ........ · .... · .... 14 types, 14 vectors 
• 8-bit timer .. · .... · ...... · .. ·· ...... ·· .................................... 4 

• Programmable I/O ports 
(Ports PO, P1, P2, P3, P4) ................................ 40 

• Input ports (Ports P6, p7) ....................................... 12 
• Serial I/O (a-bit) ..................................................... 2 

• A-D converter (8-bit resolution) .................. 8 channels 
• D-A converter (8-bit resolution) .................. 6 channels 

• Watchdog timer 
• 72-character on screen display function 

Number of character .............. 24 characters X 3 lines 
Kinds of character .. ·· .... · ............ · .. · ...... ·· .... · .. · .. · '126 

• Two clock generating circuits 
(One is for main clock, the other is for clock function) 

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

APPLICATION 
TV, VCR 
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PIN CONFIGURATION (TOP VIEW) 
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M37120E6-XXXFP BLOCK DIAGRAM 
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FUNCTIONS OF M37120E6-XXXFP 
Parameters Functions 

Number of basIc instructions 71 

Instruction execution titTle 1 liS (minimum instructIons, at 4MHz of frequency) 

Clock frequency 4MHz 

PROM 122SSbytes 
Memory size 

RAM 256bytes 

PO, PI, P2, P3 1/0 8-bltX4 

P4 110 8-bitXl (N-channel open drain output) 

P6 Input 8-bltXl 

Input/Output port P7 Input 4-bltXl 

I, B, G, R, OUT1 Output l-bltX5(for CRT dIsplay function) 

VSYNc, HSYNC Input l-bltX2(for CRT dIsplay function) 

D~AoUTO"""" D-AoUT5 Output l-bltX6 

Serial 1/0 S-bltX2 

Timers S-blt timerX4 

Subrotlne nestmg 12S(max) 

Interrupt Four external Interrupts, nine internal interrupts, one software Interrupt 

Clock generatmg circuit Two bUilt-in CircUits (ceramic or quartz crystal oscillator) 

Supply voltage 5V±10% 

Operating temperature range -1O-70'C 

Device structure CMOS SIlicon gate 

Package SO-pin plastic molded QFP 

Number of character 24 charactersX31rnes 
CRT dIsplay functIon 

Kmds of character l26(12X16 dots) 
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PIN DESCRIPTION 

Pin Mode Name 
Input! 

Output 
Functions 

Vee, Single-chip Power supply Supply 5V±10% to Vee and OV to Vss 

Vss /EPROM 

AVec, Single-chip Analog power supply Power supply Input for A-D and D~A converters 

AVss 
EPROM Analog power supply Connect to AVec to Vee and AVss to Vss 

CNVssl Single-chip CNVss input Input Connect to Vss. 

V pp 

EPROM Vpp Input Input Connect to Vpp when programming or venflng 

VREF Single-chip Reference voltage Input Input Reference voltage mput for A-O and O-A converters 

EPROM Reference voltage Input Input Connect to Vss 

---
RESET Single-chip Reset mput Input To reset, keep this mput terminal low for more than 2,us (min) under normal Vee 

conditions If more time IS needed for the crystal oscillator to stabilize, this "L" con-

dition should be maintained for the required time 

EPROM Reset Input Input Connect to OV 

X ,N Single-chip Clock Input Input These are 1/0 pinS of mternal cJock generating Circuit for maIO clock To control 

generating frequency, an external ceramic or a quartz crystal OSCillator IS connected 

X OUT Clock output Output 
between the XIN and XOUT pms If an external clock IS used, the clock source should 

be connected the XIN pm and the XOUT pm should be left open 

X,N EPROM Clock Input Input Connect to Vce 

XOUT Clock output Output Open. 

XCIN Single-chip Clock mput for Input This IS the 1/0 pms of the clock generating cirCUit for the clock function 

clock function 

XCOUT Clock output for Output 

clock function 

X CIN EPROM Clock Input for Input Connect to Vcc-

clock function 

X COUT Clock output for Output Open. 

clock functIOn 

1> Single-chip Tlmmg output Output The function of thiS Pin can be selected either tlmmg output or resetout output 

EPROM Tlmmg output Output Open 

D-AoUTO Single-chip O-A output Output Analog signal from O-A converter IS output 

\ 
D-AoUT5 EPROM O-A output Output Open I 

POO-P07 Single-chip I/O port PO I/O Port PO IS an 8-bit I/O port With directional registers allOWing each I/O bit to be mdl-

vldually programmed as Input or output At reset, thiS port IS set to Input mode The 

output structure IS CMOS output 

EPROM Address mput Ao"""A7 Input PO works as the lower 8 bit address mput (Ao--~q) 
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PIN DESCRIPTION (Continued) 

Pin Mode Name 
Inputl 

Functions 
Output 

P1 o-P1 7 Single-chip 110 port P1 110 Port P1 is an a-bit 1/0 port and has baSically the same functions as port PO 

EPROM Address input As ...... A13 Input P1 o-P1, works as the higher 6 bit address inputs (A,-A,,). 

Connect to Ph to Vee when the microcomputer accesses to program ROM 

Connect to P1 7 to Vss when the microcomputer accesses to OSD ROM 

P2o-P27 Single-chip 1/0 port P2 1/0 Port P2 IS an 8·bit 1/0 port and has baSically the same function as port PO 

EPROM Data Input! 110 Port P2 works as an a bit data bus (00-0,) 

output 00-0, 

P30-P37 Single-chip 1/0 port P3 1/0 Port P3 IS an a-bit 1/0 port and has baSically the same functions as port PO. 

Port P30 IS In common with CRT mput Pin and P34 is In common with counter Input 

Pin 

EPROM Select mode Input P33, P34 work as CE and DE, respectively Connect to P3D -- P32 and P35 ...... P37 to 

Vee-

P4o-P47 Single-chip 1/0 port P4 1/0 Port P4 is an a-bit liD port and has baSically the same functions as port PO, but the 

output structure IS N-channel open drain 

EPROM Input port P4 Input Connect to Vss 

P6o-P67 Single-chip Input port P6 Input Port P6 IS an a-bit Input port P6o ......... P6s are In common with interrupt Input PinS and 

P64 ........ P67 are in common with analog Input pins 

EPROM Input port P6 Input Connect to Vss 

P7o-P73 Single-chip Input port P7 Input This port Is an 4-blt Input port and IS in common with analog Input pms 

EPROM Input port P7 Input Connect to Vss 

OSC1 Single-chip Clock Input for CRT Input ThIS IS the Input pm of the clock generatIng CIrCUIt for the CRT display function 

display 

EPROM Input Connect to Vcc 

OSC2 Single-chip Clock output for CRT Output This is the output pin of the clock generating circUit for the CRT display function 

display 

EPROM Output Open 

HSYNC Single-chip HSYNc input Input ThiS IS the hOrizontal synchronizing signal Input for CRT display 

EPROM HSYNC mput Input Connect to V ss 

VSYNC Single-chip VSYNC Input Input ThiS IS the vertical synchronlzmg signal mput for CRT display 

EPROM VSYNC input Input Connect to Vss 

R, G, S, Single-chip CRT output Output ThiS is an 5-bit output pin for CRT display 

I,OUT1 

EPROM CRT output Output Open 
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EPROM MODE Table 1. Pin function in EPROM mode 

The M37120E6-XXXFP features an EPROM mode in addi­
tion to its normal modes. When the RESET signal level is 
low (uLu), the chip automatically enters the EPROM mode. 
Table 1 list the correspondence between pins and Figure 1 
gives the pin connections in the EPROM mode. When in 
the EPROM mode, ports PO, P1, P2, P33 , P34 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. 

--vee 
V pp 

Vss 

Address input 

Data 1/0 

CE 

OE 

473271706968676665 

M37120E6-XXXFP 

Vee 

CNVss/Vpp 

Vss 
Ports PO, P1 

Port P2 

P33 /CE 

P34/0E 

Vee 

D-AoUT3 +-- , 64 .... P30/QUT2-----t 
D-AoUT2 - 2 63 .. P31 -------1 
D-AoUT1 <I- 3 0 0 62 .. P32 ------"-1 
D-AoUTO <I- 4 61 ....... P33 ----@ 

b-----P73/AN, - 5 60 .... P34/CNTR-@ 
b-----P7,/AN. - • " .... P35/WRB ------; 
t-----P7,/ANs - , 58 .... P3./RDB ----.... 
b-----P7o/AN4 - 8 s: 57 .... P3,/SYNC;-------' 
t-----P6,/AN3 - 9 W 56 .... POo/ADo --G) 
t-----P6./AN, - 10 :::;! 55 .... PO,/AD, --
b-----P65/AN,- 11 ::5 54 .... PO,/AD,-- A 

t----- P641 ANo - 12 g] 53 .... P031 AD3 --

t-----:~:~:~~:: :: ~ :: : :~:~~g: ===::: 
t-----P6,/INT, - 15 X 50 .... PO./AD.-- A6 

t-----~~J~~:~: :: il :: : :~:~~g:==~ 
t-----P46/SCLK2- 18 47 -P1 1/ADg --G) 
t-----P45/SoUT2 ...: 19 46 .. P12/AD10--~ 

P44/S 'N2 ++ 20 45 ....... P1 3i AD11 --~ 
t-----P4,/SRDY' .... 21 44 .... P1 4/AD12--ctW 
t-----P4,/SeLK' .... 22 0 43 .... P1s/AD'3--~ 
t-----P41fSoun ....... 23 42 ...... P1 s!AD14--CfY) Vee 

t-----P4o/ S'N' .... 24 41 .... P1,/AD15----, M-;;N 0-
•• v.m~~gDME.D •• ~ ~ 

QS~ 
Vss 

Vee 

Vss 0 : Same funellons as M5L27256 

Fig.1 Pin connection in EPROM mode 

M5L27256 

Vee 

V pp 

Vss 

AD-A,. 

0 0 -0, 

CE 

OE 
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PROM READING AND WRITING 
Reading 
To read the PROM, set the CE and OE pins to a "L" level. 
Input the address of the data (Ao~Au) to be read and the 
data will be output to the 1/0 pins Do ~ 0 7 , The data 1/0 

pins will be floating when the OE pin is in the "H" state. 

Writing 
To write to the PROM, set the OE pin to a "H" level. 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~ Au, and the data to be written is input to pins Do 
~07' Set the CE pin to a "L" level to begin writing. 

Table 2. I/O signal in each mode 

~'n 
Mode 

GE(61) OE(60) 

Read-out V ,L V ,L 

V ,L V ,H 
Output disable 

V ,H X 

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. 
2 : An X indicates either V,L or V,H 
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NOTES ON HANDLING 
(1) Since a high voltage (12.5V) 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 processes. To improve reliability af­
ter write, performing write and test according to the 
flow below before use is recommended. 

Writing with PROM wnter 

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

Venfy test with PROM wnter 

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

ceeding 1 00 hours. 

Vpp(27) Vcd72) 
Data 1/0 

(33-40,42-56) 

5V 5V Output 

5V 5V Floating 

5V 5V Floating 
~-

12.5V 6V lnpul 

12.5V 6V Output 

12.5V 6V Floating 


