MITSUBISHI MICROCOMPUTERS

M37470E4-XXXSP
M37470E8-XXXSP

PROM VERSION of M37470M4-XXXSP,M37470M8-XXXSP

DESCRIPTION

The M37470E4-XXXSP is a single-chip microcomputer de- PIN CONFIGURATION (TOP VIEW)

signed with CMOS silicon gate technology. It is housed in a
32-pin shrink plastic molded DIP. The features of this chip

P17/Srov/Aswe +[1]

32+ P0,/D,

are similar to those of the M37470M4-XXXSP except that P16/CLK/Ag ++ 31] ++ PO&/Ds
this chip has a 8192 bytes PROM built-in. This single-chip P15/Sout/Ag +» [30] <+ P0s/Ds
microcomputer is useful for home electrical appliances and P14/Sin/A7 [ 4] [75] +» PO,/D4

consumer appliance controllers.
In addition to its simple instruction sets, the PROM, RAM,

P13/T1/Ag +>
P12/To/As +» [E]
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27] <+ PO,/D,

P1y/As 7 %)
and 1/0 addresses are placed on the same memory map to 1/As e [1] 2]+~ po,/D;
P10+ [E] 5] +> POo/Do

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 M37470E4-XXXSP and the
M37470E8-XXXSP are noted below. The following explana-
tions apply to the M37470E4-XXXSP.

Specification variations for other chips are noted accor-
dingly.
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Type name ROM size RAM size
M37470E4-XXXSP 8192 bytes 192 bytes
M37470E8-XXXSP 16384 bytes 384 bytes

FEATURES
. Numbel' Of baSiC instructions .................................. 69
® Memory size PROM «+---eeeeeeeee 8192 bytes (M37470E4)
16384 bytes (M37470E8)
RAM:coereereeeneneees 192 bytes (M37470E4)

384 bytes (M37470E8)
® |Instruction execution time
~~~~~~~ 1¢s (minimum instructions at 4MHz frequency)

® Single POWEr SUPPIy -+++w++weereremsurionnrcriies 2.7~55V
® Power dissipation

normal operation mode (at 4MHz frequency) 17.5mW
® Subroutine nesting «++----eeeee 96 levels max. (M37470E4)
@ [nterrupt: oo 12 types, 10 vectors
. 8_bn timer... .......................... 4
[ ] Seria' |/O ..................................................... B'b'tx1
® Programmable 1/0 ports (Ports PO, P1, P2, P4) -
® Input port (Port P3)
@ A-D converter: - srerrrerrrrriniieiii 8-bit, 4-channel
® PROM (equivalent to the M5L27256)

Program voltage:««««««««ssssssrerseeserririi. 12.5V
APPLICATION

Office automation equipment, VCR, Tuner, Audio-visual
equipment
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MITSUBISHI MICROCOMPUTERS

M37470E4-XXXSP
M37470E8-XXXSP

PROM VERSION of M37470M4-XXXSP,M37470M8-XXXSP

FUNCTIONS OF M37470E4-XXXSP, M37470E8-XXXSP

Parameter Functions
Number of basic instructions 69
Instruction execution time 14s (minimum instructions, at 4AMHz frequency)
Clock frequency 4MHz (max.)
PROM 8192 bytes (Note 1)
M37470E4-XXXSP
RAM 192 bytes
Memory size
PROM 16384 bytes (Note 1)
M37470E8-XXXSP
RAM 384 bytes
PO, P1 170 8-bitX2
P2 170 4-bitX1
Input/Output port
P3 Input 4-bitX1
P4 1/0 2-bitX1
Senal I/0 8-bitX1
Timers 8-bit timerX4
A-D converter 8-bitX1 (4channel)
M37470E4-XXXSP 96 levels (max ) \
Subroutine nesting
M37470E8-XXXSP 192 levels (max )
Interrupt Five external interrupts, six internal interrupts, one software interrupt
Clock generating circuit Built-in with internal feedback resistor (ceramic or quartz crystal oscillator)
Supply voltage 27~55V
Power dissipation 17 5mW (at f(Xy)=4MHz)
Input/Output Input/Output voltage 5V
charactenstics Output current —5~10mA (ports PO, P1, P2, P4 CMOS tri-state output)
Operating temperature range —20~85C
Device structure CMOS Silicon gate
Package 32-pin shrink plastic molded DIP

Note 1 : The PROM programming voltage is 12. 5V (equivalent to the M5L27256).
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MITSUBISHI MICROCOMPUTERS

M37470E4-XXXSP
M37470E8-XXXSP

PROM YVERSION of M37470M4-XXXSP,M37470M8-XXXSP

PIN DESCRIPTION

Pin Mode Name Input/ Functions
Output

Vee, Single-chip Supply voltage Power supply inputs 2 7~5.5V to V¢ and OV to Vss

Vss /EPROM

RESET Single-chip RESET input Input To reset, keep this input terminal low for more than 2xs (min) under normal Ve
conditions.

EPROM RESET input Connect to Vsg
Xin Single-chip Clock input Input Connect a ceramic or a quartz crystal oscillator between Xy and Xour for clock
/EPROM oscillation If an external clock input is used, connect the clock input to the Xy pin

Xour Clock output Output :T; open the Xoyr pin Feedback resistor 1s connected between the Xy and Xour

P0o~ PO, Single-chip 1/0 port PO 170 Port PO Is an 8-bit 1/0 port The output structure 1Is CMOS output When this port is
selected for input, pull-up transistor can be connected In units of 1-bit and a key on
wake up function 1s provided

EPROM Data input/output Do~ D7 1/0 Port PO works as an 8-bit data bus (Dg~D7)

P1o~P1; Single-chip 1/0 port P1 170 Port P1 1s an 8-bit 1/0 port The output structure 1Is CMOS output When this port is
selected for input, pull-up transistor can be connected In units of 4-bit P1,, P15 are
in common with timer output pins To, Ty P14, P15, P1g, P17 are in common with senal
1/0 pins Sin, Sour, CLK, Sgpy, respectively The output structure of Soyr and Sgpy
can be changed to N-channel open drain output

EPROM Address input A;~Aqo Input P1,~P1; works as the 7-bit address input (A;~A;e) P1o must be opened.

P2o~P2; Single-chip 1/0 port P2 170 Port P2 1s an 4-bit 1/0 port. The output structure is CMOS output When this port 1s
selected for input, pull-up transistor can be connected in units of 4-bit This port is
In common with analog input pins INg~IN3.

EPROM Address input Ag~Az Input Port P2 works as the lower 4-bit address input (Ag~Ag)
P3o~P33; Single-chip Input port P3 Input Port P3 1s an 4-bit input port P3, P3; are in common with external interrupt input
pins INTg, INT; and P3,, P33 are in common with timer input pins CNTRo, CNTR;
EPROM Address input Ay, Ar2 Input P3o, P3; works as the 2-bit address input (A, Aqz)
Select mode P3; works as OE input Connect to P3; to Vpp when programming or verifing
Vpp input
P4,, P4, Single-chip 1/0 port P4 170 Port P4 1s an 2-bit I/0 port The output structure 1s CMOS output When this port 1s
selected for input, pull-up transistor can be connected in units of 2-bit
EPROM Address input Aqa, Ayg Input Port P4 works as the higher 2-bit address input (A3, Ayq)
Vgser Single-chip Reference voltage Input This 1s the reference voltage input pin for the A-D converter
input
EPROM Select mode Input Vrer works as CE input
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MITSUBISHI MICROCOMPUTERS

M37470E4-XXXSP
M37470E8-XXXSP

PROM VERSION of M37470M4-XXXSP,M37470M8-XXXSP

EPROM MODE Table 1. Pin function in EPROM mode

The MB37470E4-XXXSP, M37470E8-XXXSP feature an M37470E4-XXXSP, M37470E8-XXXSP M5L27256
EPROM mode in addition to its normal modes. When the Vee Vee Vee
RESET signal level is low (“L”), the chip automatically en- Ver P33 Vep
ters the EPROM mode. Table 1 list the correspondence Vss Vss Vss
between pins and Figure 1 gives the pin connection in the Address input | | O"ts P11i~P17 P2o~P2, Ao~Ars
EPROM mode. When in the EPROM mode, ports PO, P1,~ ' Pso';p:,,:%, P4, o
P17, P2, P3, P4, Vger are used for the PROM (equivalent to ;’a o o2 =P
the M5L27256). When in this mode, the built-in PROM can OF PZE: o

be written to or read from using these pins in the same way
as with the M5L27256. The oscillator should be connected
to the X;v and Xoyr pins, or external clock should be con-
nected to the Xy pin.

P17/Srov+ [ 2] + PO,
P16/CLK +[Z] 1] ++ PO, ——(Po)
P1s/Sour ++ j"’ POs ——'-———.
P14/Sm"’ :‘*F’M———O
Go— P17, +[5] %]« P, ———D>
P12/To +> [6] 5 E 27+ Po, ———(
(Ao——p1, 7] & ¥ %]+ Po, ————(00)
P oS & [Eero,—(0
P24/INy + €] g r‘ﬂ 21] + P4,
(A2)—— P2,/IN, + [0 >>§ ;<< 23]+ P4y ———(Ai)
o— PN =[] X K [B < P3yoNTR,—Cr0
(A— P2q/INg + @ 8 [« P3s/ONTR—(GE)
@——-— Veer — [ 20] — P3,/INT, ~—Ar)
Xin — [ [19] +— P3o/INT,
O—— Xour + [13] 18] +— RESET —Vss

Vss 7 Voo — Vo)

O . Same functions as M5L27256

Fig.1 Pin connection in EPROM mode B
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MITSUBISHI MICROCOMPUTERS

M37470E4-XXXSP
M37470E8-XXXSP

PROM VERSION of M37470M4-XXXSP,M37470M8-XXXSP

PROM READING AND WRITING

Reading L

To read the PROM, set the CE and OE pins to a “L” level.
Input the address of the data (Ag~A,,) to be read and the
data will be output to the I/0 pins Dy~ D;. The data I/0
pins will be floating when either the CE or OE pin is in the
“H” state.

Writing o

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 Ag~ Ay, and the data to be written is input to pins D
~D;. Set the CE pin to a “L” level to begin writing.

Notes on Writing

@ M37470E4-XXXSP
When using a PROM writer, the address range should be
between 6000, and 7FFF,s. Read/write operations on
addresses 0000, to 5FFF,s cannot be performed cor-
rectly.

® M37470E8-XXXSP
When using a PROM writer, the address range should be
between 4000, and 7FFF;s. When data is written be-
tween addresses 0000, and 7FFF., fill addresses
000046 to 3FFF, with FF.

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 writer

~ -

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

~ -

Verify test with PROM wiriter

E— B — E

Function check In target device

Note :@ Since the screening temperature is higher than
storage temperature, never expose to 150C ex-
ceeding 100 hours.

Table 2. 1/0 signal in each mode
Pin — — Data I1/0
Vpp(22 Vec(17
Mode CE(13) OE(21) pp(22) cc(17) (25~32)
Read-out Vie Vio Vce Vee Qutput
Output disable Vio Vin Vee Vee Floating
Programming Vio Vin Vep Vce input
Programming verify Vin ViL Vep Vece Output
Program disable Vin Vin Vep Vee Floating
Note 1 : V,_ and V), indicate a “L” and “H” input voltage, respectively
MITSUBISHI 4—69
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MITSUBISHI MICROCOMPUTERS

M37470E4-XXXSP
M37470E8-XXXSP

PROM VERSION of M37470M4-XXXSP,M37470M8-XXXSP

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.3~7 \"
Input ' —0.3~V, 0.3 \
Vi nput voltage X With respect to Vgs oct
Input voltage POo~P07, P1o~P17, P2p~P2;, —0.3~Vcc+0.3
Vi — Output transistors are v
P3o~P3;, P4o, P4y, Veer, RESET (Note 1)
Output volt: P0o~PO07, P19~P17, P2;~P2 at "OFF” state
Vo utput voltage 0’ 7y 0 7 0’ 3 —0. 3~Vcc+o- 3 \Y
P4y, P44, Xour
Pd Power dissipation Ta=25C 1000 mw
Topr Operating temperature —20~85 c
Tstg Storage temperature —40~150 C

Note 1 : In EPROM programming mode, P33 1s 13V

RECOMMENDED OPERATING CONDITIONS

(Vee=2.7~5.5V, Vgs=0V, Ta=—20~85C unless otherwise noted)

Symbol Parameter Limts Unit
Min Typ Max.
Vce Supply voltage 2.7 5 5.5 \
Vss Supply voltage 0 \
Vi H" Input voltage :::S E:T);:h P17, P3p~P33, 0.8Voo Veo v
Viu “H” Input voltage P2y~P2;, P4,, P4, 0.7Vee Vece \"
Vio “L” Input voltage P0y~P07, P1o~P1;, P3;~P3; 0 0.2Vee \"
Vi “L” Input voltage P2o~P23, P4g, P4, 0 0.25Vee| V.
ViL “L” Input voltage RESET 0 0. 12Vec v
Ve “L” Input voltage Xy 0 0. 16Vcc v
lon(sum) | “H" sum output current PO~ P07, P4, P4, —30 mA
lorcsum) | “H” sum output current P1o~P17, P2;~P2; —30 mA
loLcsum) | “L” sum output current POo~PO0;, P4y, P4, 60 mA
loL(sum) | “L” sum output current P1o~P1;, P2p~P2; 60 mA
|ot.(peak) “L"” peak output current POy~ P07, P15~P15, 20 mA
P2o~P2;, P4y, P44

) “L" average output current POy~P07, P1o~P17, 10 mA
owtavg) P2y~P2;, Pdo, P4, (Note 2)

0 “H” peak output current POy~P0;, P1o~P17, _

oH(peak) P2y~P2s, Pdo, Py 10 mA

“H” average output current POy~P07, P19~P15,

loncavg) P2g~P23, Pdo, P4;  (Note 2) 5| mA
f(cnTr) . | Timer input frequency CNTR, (P3;), CNTR (P3;)  (Note 1) 1 MHz
flcLk) Senal I/0 clock input frequency CLK (P1g) (Note 1) 1 MHz
f(Xin) Clock oscillating frequency (Note 1) 4 MHz

Note 1 : Oscillation frequency is at 50% duty cycle.
2 . The average output current loncavg) and loL(avg) are the average value during a 100ms
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MITSUBISHI MICROCOMPUTERS

M37470E4-XXXSP
M37470E8-XXXSP

PROM VERSION of M37470M4-XXXSP,M37470M8-XXXSP

ELECTRICAL CHARACTERISTICS (Voc=2.7~5.5V, Vss=0V, Ta=—20~85C, unless otherwise noted)

Limits
Symbol Parameter Test Conditions Unit
Min Typ Max
v FH" output voltage POg~POy, Plo~P1s, P2g~P2, Plg, Pl | o0 lon=—5mA 3 v
output voltage ~P07, P1o~P1;, P2g~P23, P4y,
o put voltag 7 Pl PR " [Vee=3V, lon=—1.5mA 2
% “L" output voltage POy~P0y, Plo~P17, P2y~P2, Py, Py |co— v lo.=10mA 2y
“L” output voltage ~P07, P1o~P17, P2o~P2;3, ),
oL P! g o 7, Plo 7, P2g 3, Péo, P44 Voo=3V, lor=3mA 1
Vr+—Vr— | Hysteresis POg~PO0;, P3g~P3; Vo=V 9.5 v
—V1- steresi: ~P07, P3o~
T+ Vr y o~ Fo7 Vee=3V 0.3
Vry—Vr— | Hyst RESET Vo= 0.5 v
—Vr— steresis
T+ Vr y: Voo=3V 0.3
Vr+—Vq— | Hysteresis P1g/CLK use as CLK input Voo™V 0-5 \Y
—Vqi_ stere:
T+~ Vr y: & P Vec=3V 0.3
V=0V, Vee=5V —5
uA
| L t t POy~PO;, Plg~P17, P3g~P3y, Pdo, P4 not use pull-up transistor Vee=3V —3
“L” nput current ~P07, P1o~P17, ~ P32, 3
w i om0 Flo=H 2 " [vi=ov, VooV |—0.25 | —0.5[ —1.0|
m
use pull-up transistor Vee=3V —0.08 | —0.18 | —0.35
Vee=5V —5
| “L” input current P3; V=0V A
i P 3 ! Vec=3V -3
V=0V, not use as analog input, | Vcc=5V —5 A
not use pull-up transistor Vee=3V —3 “
e “L” nput current P2;~P23
V,=0V, not use as analog input, | Vcc=5V —0.25 —0.5| —1.0 A
m
! use pull-up transistor Vee=3V —0.08 | —0.18 | —0.35
- V=0V Vee=5V —5
I “L” input current RESET, Xy #A
(X 1s at stop mode) Vee=3V -3
. V)=Vcc, Voc=5V 5
I “H” input current POg~P07, P1o~P17, P3;~P3;, P4y, P4, HA
not use pull-up transistor Vee=3V 3
| “H” input current P3 Vi=V, Vec=5V 5 A
IH 14 3 1=Vce Voo=3V 3 M
Vi=Vcc, not use as analog input, Vec=5V 5
hn “H” input current P2,~P23 ‘e °9 1P ce uA
not use pull-up transistor Vec=3V 3
JE— Vi=Vce, Vee=5V 5
(™ “H” input current RESET, Xy e ce uA
(X 1s at stop mode) Vee=3V 3
At normal operation, Vee=5V 3.5 7
A-D cor is not d
Xin=4MHz Vee=3V 1.8 3.6
At normal operation, Voe=5V 4 8 mA
| A-D conversion is ted
lcc Supply current X =4MHz Vee=3V 2 4
At wait mode, Vee=5V 1 2
Xjn=4MHz Vee=3V 0.5 1
Stop all oscillation Ta=25TC 0.1 1 A
Voo=5V Ta=85C 1 0| “
Veam RAM retention voltage Stop all oscillation 2 \%

A-D CONVERTER CHARACTERISTICS (Vcc=2.7~5.5V, Vgs=0V, ‘;'a=—20~85°C, f(Xin)=4MHz, unless otherwise noted)

S

Symbol Parameter Test Conditions Limits Unit
Min Typ Max
— Resolution bits
— Non-linearity error +2 LSB
— Differential non-linearity error +0.9 LSB
Vor Zero transition error Voe=Vaer=5. 12V, low(sum =0mA 2 LsB
Veo=Vgrer=3. 072V, loL(sum)=0mA 3
] Veo=Vaer=5. 12V 4
Vest Full-scale transition error Veo=Vrer=3. 072V 7 LSB
tconv Conversion time 25 S
VvRer Reference input voltage 0.5Vee Vee \"
RiLapper | Ladder resistance value 2 5 10 kQ
Via Analog input voltage 0 VRer \
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