
MITSUBISHI MICROCOMPUTERS 

M37471E4·XXXSP/FP 
M37471E8.XXXSP/FP,M37471E8SS 

PROM VERSION of M37471M4-XXXSP/FP,M37471M8-XXXSP/FP 

DESCRIPTION 
The M37471 E4-XXXSP/FP is a single-chip microcomputer 
designed with CMOS silicon gate technology. It is housed 
in a 42-pin shrink plastic molded DIP or a 56-pin plastic 
molded QFP. The features of this chip are similar to those 
of the M37471 M4-XXXSP/FP except that this chip has a 
8192 bytes PROM built-in. This single-chip microcomputer 
is useful for home electrical appliances and consumer ap­

pliance controllers. 
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. 
The differences between the M37471 E4-XXXSP/FP and the 
M37471 E8-XXXSP/FP are noted below. The M37471 E8SS 
are the window type. The following explanations apply to 

the M37471 E4-XXXSP/FP. 
Specification variations for other chips are noted accor­

dingly. 

Type name ROM size RAM size 

M37471 E4-XXXSP/FP 8192 bytes 192 bytes ._-
M37471 E8-XXXSP/FP 

16384 bytes 384 bytes 
M37471E8SS 

The differences between the M37471 E4-XXXSP and the 
M37471 E4-XXXFP are the package outline and the power 
dissipation ability (absolute maximum ratings). 

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

• Memory size PROM .............. 8192 bytes (M37471E4) 
16384 bytes (M37471 E8) 

RAM""""""""" 192 bytes (M37471E4) 
384 bytes (M37471 E8) 

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

• Single power supply .... · .............................. · 2.7-5.5V 

• Power dissipation 
normal operation mode (at 4MHz frequency) 17.5mW 

• Subroutine nesting ............ ·96 levels max. (M37471 E4) 
• Interrupt· ..................................... 12 types, 10 vectors 

• 8-bit timer······························································ 4 
• Serial I/O ................ · ...................... · .......... · .. 8-bitX 1 

• Programmable 1/0 ports (Ports PO, P1, P2, P4) .. · .. · .. · 28 
• Input ports (Port P3, P5) .......................................... 8 

• A-D converter· .. · .. · ........ · ...... · ........ · .... ·8-bit, 8-channel 

.. Two clock generator circuits 
(One is for main clock. the other is for clock function) 

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

APPLICATION 
Office automation equipment, VCR, Tuner, Audio-visual 
equipment 
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PIN CONFIGURATION (TOP VIEW) 

P53 .... 1 

Ph/SRDyi A10 ++ 2 

PI 6/ClKI Ag "" 3 

Pls/SoUTI As"" 4 

Pl,/S'NI A,"" 5 

PI 3/T,/A6 - 6 

PI 2/To/As - 7 

P2,/IN,"" 10 

P26 /1N 6 "" 11 

P2s/iNs - 12 

P2,/IN, - 13 

P23/1N3/A3 - 14 

P22/1N 2/A2 "" 15 

P2,/IN,/A, - 16 

P2o/iNo/Ao - 17 

29 - P33/CNTR,lVpp 

28 - P32/CNTRo/OE 

27 - P3,/INT,/A" 

26 - P30/INTo/A" 

25 - RESET 

Vee 

Outline 42P4B (OTP) 
42S1 B (Window) 

NC 
P1 4/S IN / A7 ++ 2 

PI 3/T,/A6 - 3 

PI,ITo/As .... , 

P1 1/A4 - 5 

P1 o ........ 6 

P27/1N7 ++ 7 

P26 /1N 6 '" 8 

P2sllNs - 9 

P2,/IN ..... 10 

P23/1 N31 A3 - 11 

P2211N2/A2 - 12 

P2,/IN,/A, _ 13 

P2o/iNo/Ao - 14 

V REF/CE: -.. 15 

NC 

I I I ! 

t ! 

eee 
J;or!J(JO 
n.a.a..a.z 

! I I I 

t I 

Outline 56P6N 

NC 
43 ....... P04 /D 4 

42 ..... POS/03 
41 ..... P02/D 2 

40 ++ POi /D1 

39 .. POo/Do 
38""'" P43 

37 ++ P42 

36 ++ P41/A14 

35 ...... P4o/A13 

34 NC 
33 - P33/CNTR,lVpp 

32 +- P32/CNTRo/OE 
31 +- P3,/INT,/A" 
30 +- P30/lNT alA" 

NC 

NC : No cqnneclion 
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M37471 E4-XXXSP BLOCK DIAGRAM 
Clock Clock 
input output 
X1N XOUT 

Reset Input 

RESET 

I­

I 

i9l- ---(20 
_~ Vee V 

t ~ --@-@-- ---------1 

, 

I , 

I , 
L_ 

Data bus 

X~'N X:OUT Jl J 1'1'- I .~ 
(Note 2) ~ote I) IB ~). h. [Instruction 

RAM I Program I Program I PROM Timer I (B) ~ register (B) 
192 counter counter 8192 .,L J,. 

bytes PC" (B) PCL (B) bytes 0 rr !Instruction decoder I 

J ---.- Timer 2(B) I-- contrJ signal 

T l' -tJ.IT--
ari~h~'!tiC Accumulator rocesso Index I I Index I w"taCk rTETlmer 3(B) h 

and status register register pOinter ~-4--\:--"-! l __ ~ 
logical. AlB) register X(B) Y(B) SIB) ~ {.~~ il 

unit PSIB) 1 =c±..I.--,-:-, I I Tlmer4lB) HIPWM contro~ 

r-__ ~ ______ ~L-______ ~~ ____ ~~ ______ ~ ______ ~~~ __ -J 

r-;= ~ 
~ ~ r 

Byte 
counter (4) 

4 
IA-D converter I c:eriall!O(B) 

XeOUT CNTR, CNTRo INT, 

XelN 'L ~ r INTo 8 '---

'--1""'P-"J51!-"'4)~1 I P4(4) I I P3(4) I I P2IB) I I PIIB) I I PO(B) I 

~ '--- --- ~ '-----~ '-'" 

, 

I 
I 

I 
I 

I , 

I 
I 

I 
I 

I 
I 

I , 

I , 

_J !-------' '-------- f---' 

1 142X24123 - 3nJh31 30 - 29X28X27X26) - 18 - 10111112X13X14115116117 - 2 X3 1 415161 H B 9 - 41140X39138137136135X34}-

'---v------' 
Input port P5 
~ 

1/0 port P4 
~ VREF ----...---...-

Input port P3 Reference 1/0 port P2 
voltage Input 

'------y------' 

I/O port PI 
~ 

1/0 port PO 

Notel: 16384 bytes for M37471 ES-XXXSP, M37471 ESSS 
2 : 384 bytes for M3747IES-XXXSP, M37471E8SS 
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M37471E4-XXXFP BLOCK DIAGRAM 
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Note1: 16384 bytes for M37471 ES-XXXFP 
2 : 384 bytes for M37471 ES-XXXFP 
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MITSUBISHI MICROCOMPUTERS 

M37471 E4-XXXSP/FP 
M374 71 E8-XXXSP/FP, M37 4 71 E8SS 

PROM VERSION of M37471M4-XXXSP/FP,M37471M8-XXXSP/FP 

FUNCTIONS OF M37471 E4-XXXSP/FP, M37471 E8-XXXSP/FP, M37471 E8SS 
Parameter Functions 

Number of basic instructions 69 

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

Clock frequency 4MHz (main clock Input), 32kHz (for clock funcllon), 

PROM 8192 bytes (Note 1) 
M37471 E4-XXXSP/FP 

RAM 192 bytes 
Memory size 

M37471 E8-XXXSP/FP PROM 16384 bytes (Note 1) 

M37471E8SS RAM 384 bytes 

PO, PI, P2 I/O 8-bltX3 

Input/Output port P3, P5 Input 4-bitX2 

P4 I/O 4-bltXl 

Serial I/O 8-bitXl 

Timers 8-blt timerX4 

A-O converter 8-bitX 1 (8channel) 

M37471 E4-XXXSP/FP 96 levels (max) 
Subroutine nesting 

M37471 E8-XXXSP/FP, M37471 E8SS 192 levels (max) 

Interrupt Five external Interrupts, SIX Internal Interrupts, one software Interrupt 

Clock generating circuit 
Two built-in circuits with Internal feedback resistor (cera'!1ic or quartz 

crystal oscillator) 

Supply voltage 27-55V 

At high-speed operation 17 5mW (at f(X,N )=4MHz) 

Power disSipation At low-speed operation o 15mW (at t(XcIN)=32kHz) 

At stop mode o 5/1W (at clock' stop) 

Input/Output Input/Output voltage 5V 

characteristics Output current -5-10mA (ports PO, PI, P2, P4 CMOS tn-state output) 

Operating temperature range -20-85l: 

DeVice structure CMOS Silicon gate 

M37471 E4-XXXSP 

M37471 E8-XXXSP 
42-pm shrink plastic molded DIP 

Package M37471 E4-XXXFP 

M37471 E8-XXXFP , 56-pm plasllc molded QFP 

M37471E8SS 42-pm shnnk ceramic DIP 

Note 1 The PROM programming voltage IS 12_ 5V (equivalent to the M5L27256) 
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MITSUBISHI MICROCOMPUTERS 

M37471E4-XXXSP/FP 
M37471ES-XXXSP/FP,M37471ESSS 

PROM VERSION of M37471M4-XXXSP/FP,M37471M8-XXXSP/FP 

PIN DESCRIPTION 

Pin Mode Name 

Vee. Single-chip Supply voltage 
Vss /EPROM 

--

AVss Single-chip Analog power supply 
/EPROM 

RESET Single-chip RESET Input 

EPROM RESET Input 

X ,N Single-chip Clock Input 
/EPROM 

XOUT Clock output 

POO-P07 Single-chip I/O port PO 

EPROM Data Input/output 00-07 

Pl o-P1 7 Single-chip I/O port Pl 

EPROM Address Input A4 ....... AlO 
--I---

P2o-P27 Single-chip I/O port P2 

--
EPROM Address mput A.-A, 

P30 -P33 Single-chip Input port P3 

EPROM Address Input All, A12 
Select mode 
Vpp Input 

P4o-P43 Single-chip 110 port P4 

EPROM Address mput A13, A14 

P50 -P53 Smgle-chlp I nput port P5 

c----------
EPROM 

V REF Single-chip Reference voltage 
Input 

EPROM Select mode 

4-76 
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Input! 
Functions 

Output 

Power supply Inputs 27 ....... 5 5V to Vee and OV to Vss 

Ground level input pin for A-O converter Same voltage as Vss IS applied This pin IS 

for 56-pin model only 

Input To reset, keep this input terminal low for more than 2,lls (min) under normal Vee 
conditions 

---,---

Connect to Vss 

Input Connect a ceramic or a quartz crystal OSCillator between X,N and XOUT for clock 
OSCillation If an external clock Input IS used, connect the clock input to the X1N pin 

Output 
and open the Xou r pin Feedback resistor IS connected between the X1N and XOUT 

PinS 

I/O Port PO IS an 8-blt 1/0 port The output structure IS CMOS output When this port IS 
selected for mput, pull-up transistor can be connected m units of 1-blt and a key on 
wake up function IS proVided 

-
I/O Port PO works as an 8-blt data bus (00-0,) 

110 Port P1 IS an 8-blt I/O port The output structure IS CMOS output When this port is 
selected for Input, pull-up transistor can be connected In umts of 4-blt P12, P1 3 are 
m common with timer output pinS To, Tl P1 4, P1 5, P1 6, P1 7 are m common with senal 
I/O PinS SIN, SOUT, ClK, SROY, respectively The output structure of SOUT and SRDY 
can be changed to N-channel open drain output 

--
Input Pl ,-Pl, works as the 7-blt address Input (A.-A1O ) Pl o must be opened 

I/O Port P2 IS an a-bit I/O port The output structure IS CMOS output When thiS port IS 
selected for Input, pull-up transistor can be connected In umts of 4-blt ThiS port IS 
m common with analog Input pins INo ....... IN7. 

Input P2o ....... P23 works as the lower 4-blt address Input (Ao""A3) 
P24 ....... P27 must be opened. 

Input Port P3 IS an 4-blt mput port P3o, P31 are In common with external Interrupt Input 
pins INTo, INT, and P32, P33 are m common with timer Input pms eNTRo, CNTRl 

Input P3o, P3l works as the 2-blt address Input (All, A12 ) 
P32 works as OE Input Connect to P33 to Vpp when programming or veriflng 

I/O Port P4 IS an 4-blt I/O port The output structure IS CMOS output When this port is 
selected for mput, pull-up transistor can be connected In Units of 4-blt 

Input P4o, P41 works as the higher 2-blt address input (A13, A14 ) 
P42, P43 must be opened 

Input Port P5 is an 4-blt mput port and pull-up transistor can be connected In units of 4-
bit P5o, P51 are in common with Input/output pms of clock for clock functIOn XCIN, 
XCOUT. When P50, P51 are used as XCIN, XCOUT, connect a ceramiC or a quartz crystal 
OSCillator between Xc IN and XCOUT If an external clock mput IS used, connect the 
clock input to the XCIN pm and open the XCOUT pin Feedback resistor IS connected 
between XCIN and XCOUT pms 

Open 

Input This IS the reference voltage Input pm for the A-O converter 

Input VREF works as CE Input 

• MlTSUBlSHI 
"'ELECTRIC 



MITSUBISHI MICROCOMPUTERS 

M37471E4·XXXSP/FP 
M37471ES·XXXSP/FP,M37471ESSS 

PROM VERSION of M37471M4·XXXSP/FP,M37471M8·XXXSP/FP 

EPROM MODE 
The M37471E4-XXXSP/FP, M37471E8-XXXSP/FP, M37471E8SS 
feature an EPROM mode in addition to its normal modes. 
When the RESET signal level is low ("L"), the chip auto­
matically enters the EPROM mode. Table 1 list the corres­
pondence between pins and Figure 1, 2 gives the pin con­
nection in the EPROM mode. When in the EPROM mode, 
ports PO, P1,-P1 7, P2o-P23, P3, P40, P4" VREF 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 XIN and XOUT pins, or 
external clock should be connected to the XIN pin. 

P2./IN. - " 
P2s/iNs - 12 

P2./IN. - 13 

c&)-- P23/1N3 - 14 

c&)-- P22/1N2 - 15 

@-- P2,/IN, - 16 

@-- P2011No - 17 

@---VREF - 18 

O---X,N ..... 19 

0--XOUT +- 20 

Table 1. Pin function in EPROM mode 

~ 
M37471 E4-XXXSP/FP. 
M37471 E8-XXXSP/FP. 
M37471E8SS 

vee Vee 

V pp P33 

Vss Vss 

Address input 
Ports P1,-P1 7• P2o-P23 

P3o• P3" P40 • P4, 

Data 1/0 Port PO 

CE 

OE 

VREF 

P32 

-----lC§) 
---I@U 
---I@U 
-----'CW 
---IC§i) 
---I~ 
___ lcQ0 
___ I~ 

----<<9 
30 ..... P40 <6!) 
29 +- P33/CNTR,-~ 
28 +- P32/CNTRo-----@ 
27 +- P3,/INT, ---Qg) 
26 +-P30/INTo~ 
25 +- RESET ~ Vss 

24 ..... P51/XcOUT 

~Vss _2 .. 1 _____ _ vcc----"""~ 

o : Same functions as M5L27256 

Fig.l Pin connection In EPROM mode (42-pln model) 

M5L27256 

Vee 

V pp 

Vss 

Ao-A,. 

Do-D7 

CE 

OE 
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MITSUBISHI MICROCOMPUTERS 

M37471 E4-XXXSP/FP 
M37471ES-XXXSP/FP,M37471ESSS 

PROM VERSION of M37471M4-XXXSP/FP,M37471M8-XXXSP/FP 

NC , 
e&::>-Pl,/S'N/A, ..... , 
c:&::> - PI 3/T,/A."'" 3 

Gfi:) - Pl,/To/As"'" 4 

C1V - Pl,/A,"'" 5 

P1 o ""'" 6 

P2,/IN,"'" , 
P2./IN."'" 8 

P2s/1Ns "'" , 
P24/1N4 """ 10 

Gfi:) -P23/IN3/A3"'" 11 

® -P2,/IN,/A,"'" 12 

cbS -P2,/IN,/A, ..... 13 

®-P2o/INo/Ao ..... '4 
CID - VREF/CE ---+ 15 

NC 

t j t I 

44 NC 
43 ..... P04/D4--- CQV 
42 ..... P03/D3 --- CQi) 
41 ..... PO,/D,--- CQ2::> 
40 ..... PO,/D,--- CQL) 
39 ..... POo/Do--- CQO:) 
38 ..... P43 

37 ++ P42 

36 -P41/A14--- CAW 
35 ..... P401 A13 --- c:&3) 
34 NC 
33 - P33/CNTR,lVpp - C2ee:> 
32 - P3,/CNTRo/OE - CID 
31 - P3,/INT,/A12 - Cfu2) 
30 - P30/lNTo/A l1 - ~ 

NC 

~ : Same functions as M5L27256 

Fig. 2 Pin connection in EPROM mode (56-pin model) 

4-78 J..~I 



MITSUBISHI MICROCOMPUTERS 

M37471E4-XXXSP/FP 
M37471E8-XXXSP/FP,M37471E8SS 

PROM VERSION of M37471M4.XXXSP/FP,M37471M8.XXXSP/FP 

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~A14) to be read and the 

data will be output to the I/O pins Do ~ D7. The data I/O 

pins will be floating when either the CE or 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 \0 

the Vpp pin. The address to be written to is selected with 

pins Ao~ A'4, and the data to be written is input to pins Do 
~D7' Set the CE pin to a "L" level to begin writing. 

Notes on Writing 
• M37471 E4-XXXSP/FP 

When using a PROM writer, the address range should be 

between 6000'6 and 7FFF'6' Read/write operations on 
addresses 0000'6 to 5FFF'6 cannot be performed correctly . 
• M37471 E8-XXXSP/FP, M37471 E8SS 

When using a PROM writer, the address range should be 

between 4000'6 and 7FFF'6. When data is written between 

addresses 0000'6 and 7FFF,6, fill addresses 0000'6 to 

3FFF'6 with FF'6' 

Erasing 
Data can only erased on the M37471 E8SS ceramic pack­

age, 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/cm2 . 

Table 2. I/O signal in each mode 

~'n 
~ ~ 

Mode CE OE 

Read-out V,L V,L 

Output disable V,L V,H 

Programming V,L V,H 

Programming ven1y 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) 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 (12.5V) 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 processes. To improve reliability af­

ter write, performing write and test according to the 

flow below before use is recommended. 

Writing with PROM writer 

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

Verify test with PROM writer 

Note : Since the screening temperature is higher than 

storage temperature, never expose to 150'C ex­

ceeding 100 hours. 

Vpp Vee Data 1/0 

Vee Vee Output 

Vee Vee Floatmg 

Vpp Vee Input 

Vpp Vee Output 
-. 

Vpp Vee Floatmg 

• . MITSUBISHI 
~ELECTRIC 4-79 



MITSUBISHI MICROCOMPUTERS 

M37471E4-XXXSP/FP 
M37471E8-XXXSP/FP,M37471E8SS 

PROM VERSION of M37471M4-XXXSP/FP,M37471M8-XXXSP/FP 

ABSOLUTE MAXIMUM RATINGS 
Symbol 

Vcc 

V, 

V, 

Va 

Pd 

Topr 

Tstg 

Nole 1 
2 

Parameter 

Supply voltage 

Input voltage X,N 

Input voltage POo-PO,. Pto-Pl,. P2o-P2,. 

P3,,-p30. P4o-P43• P50-P5,. 

VREF. RESET 

Output voltage POo-PO,. P1o-Pl,. P2o-P2,. 

P4o- P43. XOUT 
Power disSipation 

Operating temperature 

Storage temperature 

In EPROM programming mode. P33 IS 13V 
500mW for QFP type 

Conditions 

With respect to Vss 

Output transistors are 

at "OFF" state 

Ta - 2S'C 

RECOMMENDED OPERATING CONDITIONS 
(Vec=2. 7-5. 5V. Vss=AVss=OV. Ta=-20-85'C unless otherwise noled) 

Limits 
Symbol Parameter Unit 

Min Typ' Max 

Vee Supply vollage 2.7 5 5.5 V 

Vss Supply vollage 0 V 

AVss Analog supply voltage 0 V 

V ,H 
"H" Input voltage POo-PO,. Pl o-Pl,. P3,,-P33• 

0. 8Vee Vee V 
RESET. X,N 

V ,H "H" Input voltage P2o-P2,. P4o-P4" P50-P53 (Note 1) 0. 7Vee Vee V 

V ,L "L" Input voltage POo-PO,. P1o-Pl" P3,,-P3, 0 0. 2Vee V 

V ,L "L"lnput voltage P2o-P2,. P40-P43, P50-P53 (Note 1) 0 0. 25Vcc V 

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

V,L "L" Input vollage X,N 0 0. 16Vcc V 

IOH(surn) "H" sum output current POo-PO" P4o-P43 -30 rnA 

IOH(SUm) "H" sum output current P1o ..... P17. P2o ........ P27 -30 rnA 

IOL(surn) "l" sum output current POo-PO" P4o-P43 60 rnA 

IOL(surn) "l" sum output current P1o-Pl" P2o-P2, 60 rnA 

IOL(peak) 
ilL" peak output current POo ..... P07 , P1 0"""" Ph, 

20 rnA 
P2o-P2" P40-P43 

IOC<8Vg) 
"l" average output current POo-PO" Pl o-Pl,: 

10 rnA 
P2o-P2" P4o-P43 (Note 4) 

IOH(peak) 
"H" peak output current POo-PO" Pl o-Pl" 

-10 rnA 
P2o-P2" P40-P43 

IOH(8vg) 
"H" average output current POO ..... P07, P1 o ........ P1 7, 

-5 rnA 
P2o-P2" P4o-P43 (Note 4) 

f(CNTR) Timer Input frequency CNTRo (P32), CNTR, (P33) (Note 2) 1 MHz 

f(eLK) Serial 1/0 clock Input frequency ClK (PI,) (Note 2) 1 MHz 

f(X,,,,) Clock oscillating frequency (Note 2) 4 MHz 

f(XeIN ) Clock oscillating frequency for clock function (Note 2. 3) 32 50 kHz 

Nole It IS except to use P50 as XC'N 
Oscillation frequency IS al 50% duty cycle 
When used In the low-speed mode, the clock oscillating frequency for clock function should be 
f(XCIN)< t(X,N )/3 
The average output current 10H(avg) and IOLlavg) are the average value dUring a lOOms 
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Ratings Unrt 

-0.3-7 V 

-0. 3-Vee+0. 3 V 

-0. 3-Vee+0. 3 

(Note 1) V 

-0. 3-Vde+0. 3 V 

1000 (Note 2) rnW 

-20-85 "c 
-40 150 "c 



MITSUBISHI MICROCOMPUTERS 

M37471E4-XXXSP/FP 
M37 4 71 E8-XXXSPI FP, M37 4 71 E8SS 

PROM VERSION of M37471M4·XXXSP/FP,M37471M8·XXXSP/FP 

ELECTRICAL CHARACTERISTICS (Vcc=2. 7-5. 5V, Vss= 0 V, T a=-20-85"C, unless otherwise noted) 

Symbol 

V OH 

VOL 

Vr+-Vr-

VT+-Vr -

VT+-Vr -

III 

I'L 

III 

III 

I'H 

I'H 

I'H 

I'H 

Icc 

VRAM 

Parameter Test Conditions 

"H" output voltage POO""""P07, P1 o ....... Ph, P2o ........ P23, P4o~P43 
Vcc=5V,loH=-5mA 
~c 

Vcc~3V.loH~-1.5mA 

Vcc~5V. IOL~10mA 
"L" output voltage POo-PO,. P1o-P1,. P2o-P23• P4o-P43 

Vcc~3V. 10L ~3mA 

Vcc~5V 
Hysteresis POo-PO,. P30-P33 

Vcc~3V 

HysteresIs RESET 
Vcc~5V 

Vcc~3V 

HysteresIs P1,/eLK use as elK mput 

V,~OV. 

"L" mput current POO ......... P07, P1 o--P1 7, P30 ....... P32, P4o-P43. not use pull-up transistor 

P50-P53 V,~OV. 

use pull-up transistor 

"L" Input current P33 V,~OV 

V,=OV, not use as analog Input, 

not use pull-up transistor 
"l" mput current P2o ........ P27 

v,=OV, not use as analog input, 

use pull-up transistor 

-- V,~OV 
"L" Input current RESET, X1N 

(X1N IS at stop mode) 

"H" mput current POo ....... P07, P1 0""'" Ph, P30 ........ P32, P4o ...... P43, V1=Vcc, 

P50-P53 not use pull-up transistor 

"H" mput current P33 VI=VCC 

VI=VCC, not use as analog Input, 
"H" Input current P2o ...... P27 

not use pull-up transistor 

-- VI=VCC, 
"H" mput current RESET, XIN 

(X,N IS at stop mode) 

At normal operation, 

A-D conversion IS not executed 

XIN=4MHz 

At normal operatIOn, 

A-O conversion IS not executed 

X'N~4MHz 

At low-speed mode, 

XCOUT IS low-power mode, 

A-D conversion IS not executed 
Supply current 

X'N~OHz_ XC'N~32kHz. T a=25'C 

At walt mode, 

I X'N~4MHz 
I At walt mode, X1N=OHz, 

XCIN=32kHz, XCOUT IS 

low-power mode, T a=25°C 

Stop all oscillation 

Vcc=5V 

RAM retention voltage Stop ali oscillation 

• MITSUBISHI 

"ELECTRIC 

Limits 
Unit 

Min Typ Max 

3 

2 
V 

2 

1 
V 

0.5 

0.3 
V 

0.5 
V 

0.3 

Vcc~5V 0.5 
V 

Vcc~3V 0.3 

Vcc=5V -5 

Vcc~3V -3 
jJ.A 

Vcc=5V -0.25 -0.5 -1.0 
mA-

Vcc=3V -0.08 -0.18 -0.35 

Vcc=5V -5 

Vcc=3V -3 
/.LA 

Vcc~5V -5 

Vcc=3V -3 
/.LA 

Vcc~5V -0.25 -0.5 -1.0 
mA 

Vcc~3V -0.08 -0.18 -0.35 
~-

Vcc~5V -5 

Vcc=3V -3 
jJ.A 

Vcc~5V 5 

Vcc~3V 3 
jJ.A 

Vcc~5V 5 

Vcc~3V 3 
/.LA 

Vcc~5V 5 

Vcc~3V 3 
/.LA 

Vcc=5V 5 

Vcc~3V 3 
/.LA 

Vcc=5V 3.5 7 

Vcc~3V 1.8 3.6 
mA 

Vcc~5V 4 8 

Vcc~3V 2 4 

Vcc~5V 30 80 

/.LA 
Vcc~3V 15 40 

Vcc~5V 1 2 
mA 

Vcc~3V 0.5 1 

Vcc=5V 3 12 

Vcc~3V 2 8 jJ.A 
Ta=25'C 0.1 1 

Ta=85'C 1 10 

2 V 
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MITSUBISHI MICROCOMPUTERS 

M37471 E4-XXXSP/FP 
M37 4 71 E8-XXXSPI FP ,M37 4 71 E8SS 

PROM VERSION of M37471M4-XXXSP/FP,M37471M8-XXXSP/FP 

A-D CONVERTER CHARACTERISTICS (Vcc=2. 7-5. 5V, Vss=OV, T a=-20-85"(;, f(X,N )=4MHz, unless otherwise noted) 

Symbol 

-
-
-

VOT 

VFST 

tCONV 

VVAEF 

RLAOOER 

V'A 

4-82 

Parameter 

Resolution 

Non-Imearityerror 

Differential non-linearity error 

Zero transition error 

Full-scale transition error 

Conversion time 

Reference in put voltage 

Ladder resistance value 

Analog input voltage 

Test Conditions 

VCC=VREF=5. 12V, IOLlsum)=OmA 

VCC=VREF=3.072V, loLlsum)=OmA 

Vcc=VREF=5.12V 

Vcc=VREF=3.072V 

- .. 

• MITSUBISHI 
"'a.ECTRIC 

Limits 
Unit 

Min Typ. Max 

8 bits 

+2 LSB 

+0.9 LSB 

2 

3 
LSB 

4 

7 
LSB 

25 ,"s 

O. 5Vee Vee V 

2 5 10 k!l 

0 V REF V 


