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MITSUBISHI(MICMPTR/MIPRC) b1E SINGLE-CHIP 8-BIT CMCS MICROCOMPUTER

DESCRIPTION

The M37475M2-XXXSP is a single-chip microcomputer de-
signed with CMOS silicon gate technalogy. It is housed in a
32-pin shrink plastic molded DIP. The M37476M2-

PIN CONFIGURATION (TOP VIEW)

R ) X K . R P1:/Sapy =+ E - PO,
XXXSP/FP is a single-chip microcomputer designed with P15/CLK =[] RN
6t - 6
CMQS silicon gate technology. It is housed in a 42-pin, Pts/Sour +» 1] -~ PO,
shrink plastic molded DIP or a 56-pin plastic molded QFP. P1./Sw ~ (7] ~ PO,
These single-chip microcomputer are useful for business P1y/T, =[] =ZZ - PO,
. L Www
equipment and other consumer applications. P12/Ty E PN = PO
In addition to its simple instruction set, the ROM, RAM, and 1 = oo PO,
1/0 addresses are placed on the same memory map to en- Plo == [E] 5 E E 5]+~ PO,
able easy programming. zg::a :% X X X : ::'
The differences between the M37476M2-XXXSP and the b2 ] XXX Bl rasont
) 11Ny ) = Py [
M37476M2-XXXFP are the package outline and the power P2/No+~[Z] VOV — P3,/CNTH,
dissipation ability (absolute maximum ratings). Vpee — [] «— P3,/INT,
The differences among M37475M2-XXXSP, M37475M4- X — [19] 19 — P34/INT,
XXXSP, M37475M8-XXXSP, M37476M2-XXXSP/FP, Xour ~— [E] [16] — RESET
M37476M4-XXXSP/FP and M37476M8-XXXSP/FP are vss  [§ Vee

noted below. The following explanations apply to the
M37476M2-XXXSP/FP. Specificaiton variations for other
chips are noted accordingly.

Outline 32P4B

Type name ROM size RAM size 1/Q ports
Va7 Toms J0ap7Es] %ovtes| 128bytes |—Zo—|  APPLICATION
= Audio-visual equipment, VCR, Tuner
M37475M4-XXXSP 8192bytes| 192bytes % Office automation equipment
M37476M4-XXXSP/FP y 36 quip
M37475M8-XXXSP i 26
M37476MB-XXXSP/FP| | 0s0ibytes| 38dbytes 36
FEATURES
. Number of baSlC insthCtIOﬂS ................................... 71
69 MELPS 740 basic instructions 4+ 2 muitiply/divide in-
structions
® Memory size
ROM crrereerereeaenein, 4096 bytes (M37476M2)
RAM :reeremssee s 128 by(es (M37476M2)

® |Instruction execution time
--------- 1us {minimum instructions at 4MHz frequency)
® Single power Supply «-«-r-- o 2.7 to 5.5V
@ Power dissipation normal operation mode
.................................. 17.5mwW (at 4MHz frequency)
® Subroutine nesting .
------------------- 64 levels max. (M37475M2, M37476M2)

. Interrupt ........................................ 12types' 10vect°rs

@ B-bit timer v v 4
® Programmable I/Q ports

(Ports PO, P1, P2, P4} ereerereesenennnes 22 (M37475M2)

28 (M37476M2)

® Input port (Port P3) «eeererererenminminnn 4 {M37475M2)

(Ports P3, P5) 8 (M37476M2)

® Serial I/0 (B-Dit) .................................................... 1

® A-D converter-«---eemeeeeeenes 8-bit, 4channel (M37475M2)
8-bit, 8channel {M37476M2)

o e
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M3747SM2-XXXSP,M37475M4-XXXSP

M37475M8-XXXSP,M37476M2-XXXSP/FP
M37476M4-XXXSP/FP,M37476M8-XXXSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMF: s 3R

PIN CONFIGURATION (TOP VIEW)
Ps, ~ ] —ps, ‘Ef 5
P1,/Smgr =[] - PO, 058t s Lo wssao
Plo/CLK < [} - PO, Z2iaad Y229 L 2
P1e/Sour + [E] ]~ PO, IERR TR B <
P1./Si ~ [2] 3]+ PO il sl G B E I E A E]E)
4 N + NC - E NC
P1y/T, ..E 7]~ PO, Ppl./sm ...E O O [3] = PO,
P/t~ ZITZ - PO, W G o] — POy
pr, [ 994 PO P12/To — 5] 2z 5] — PO,
! NN ' Pl 3] Lew [£] - PO,
Pu-lf  F3S  E=ro Plo 3 33 51— roq
P2/N, =[] ZTZ - P4y pouny — o 33 g Diagad
P24/INg + [0 PpR %]~ P4, PN 2L N 2
X X 5/INs + [7] ® BN 05) = Pa,
P25/|N5~E x§§ -~ P4, sga;::‘ "’E § >>§ > 5]~ Pag
> - 3 3 w1t > 7] N
P2/IN [} X5 [~P4 Pzin ._% oo %l]- p:i/cum,
P24/IN; = [iZ] VYo — P3,/CNTR, P2u/IN, o [ 333 F— payonTA.
P2,/IN, +» [15] +— P3,/CNTR, P2y/iNg v [i3] [~ P3,/INT,
P2,/IN, + ] ~ P3./INT, Vrer -E O %y.- P3y/INT,
K] N
P2o/INo -~ ] = P3o/INT, U 3 ) 5 5 S O ) S
Vaer — []  RESET ti tt 1
X — [E] 24] — P5,/Xcour 2.% 3¢ >‘,;,’>ﬂ 5Q 2 594
Xour — ] — P5y/Xin x“z”> L{)g a
Vss E Vee &5 €
- %
Outline 42P48 Outline 56P6N-A
NC . No connection

MITSUBISHI
2 A,E!ECTFR:
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M37475M2-XXXSP,M37475M4-XXXSP
M37475M8-XXXSP.M37476M2-XXXSP/FP
M37476M4-XXXSP/FP,M37476M8-XXXSP/FP

; SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

MITSUBISHI(MICMPTR/MIPRC)

FUNCTIONS OF M37475M2-XXXSP, M37475M4-XXXSP, M37475M8-XXXSP, M37476M2-XXXSP/FP,
M37476M4-XXXSP/FP, M37476M8-XXXSP/FP

Parameter

Functions
71 (69 MELPS 740 basic instructions + 2)

Number of basic instructions

Instruction execution time

" 1us (minimum instructions, at 4MHz Irequency)

Clock frequency : 4MHz (max,)
M37475M2-XXXSP, [ rom ! 4096 bytes
M37476M2-XXXSP/FP RAM | 128 bytes
M37475M4-XXXSP, ROM . 8192 bytes
Memory size
M3I7476M4-XXXSP/FP RAM i 192 bytes
M37475M8-XXXSP, ROM | 16384 bytes
M37476M8-XXXSP/FP RAM | 384 bytes
PO, P1 110 | 8-bitX2
tnput/Output port p2 o] 8-bitX 1 (4-0itX 1 for M37475M2/M4/M8)
P3, P5 Input 4-bitX 2 (Port P5 is not included in M37475M2/M4/M8)
P4 170 4-bitX 1 (2-bitX 1 for M37475M2/M4/M8)
Serial 110 8-bitX1
Timers 8-bit timerx 4

A-D converter

8-bitX 1 (8 channels)
(8-bitX 1 (4 channels)for M37475M2/M4/M8)

M37475M2-XXXSP, M37476M2-XXXSP/FP 64 (max.)
Subroutine nesting M37475M4-XXXSP, M37476M4-XXXSP/FP 96 (max.)
M37475M8-XXXSP, M37476M8-XXXSP/FP 192 {max.)
Interrupt $ external i pts, 6 i interrupts, 1 saff i pl

Clock generating clrcuit

Built-in circuit with internal feedback resistor (ceramic or quartz crystal oscillator )

Supply voltage

2.7 0 5.5v

Power dissipation

17.5mW {at 4MHz frequency)

Input/Output voitage 5v

Qutput current =5 to 10mA (PO, P1, P2, P4 : CMOS tri-states)
—201t0 85C

CMOS silicon gate

32-pin shrink plastic melded DIP

42-pin shrink plastic molded DIP

56-pin plastic molded QFP

Input/Qutput characters

Operating temperature range
Device structure

M37475M2/M4/M8B-XXXSP
M37476M2/M4/M8-XXXSP
M37476M2/M4/MB-XXXFP

Package
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MITSUBISHI(MICHPTR/NIPRC) 437475M2-XXXSP,M37475M4-XXXSP

M3747SM8B8-XXXSP M37476M2-XXXSP/FP

M37476M4-XXXSP/FP,M37476M8-XXXSP/FP

SINGLE-CHI? 8-BIiT CMOS MICROCOMPUTER

PIN DESCRIPTION

i me

input/
Pin Name Functions
Qutput

Vee. Supply voltage Power supply inputs 2. 7 to 5.5V to Ve, and OV to Vss.

Vss

AVss Analog power supply Ground levet input pin for A-D converter.

Same voltage as Vsg is applied. This pin is for M37476M2/M4/M8-XXXFP only.

RESET Reset input Input To enter the reset state, the reset input pin must be kept at a “L" for more than 248 (under normal Veg
conditions}.

Xin Clock input input These are 1/0 pins of internat clock generating circuit for main clock. To control generating frequency, an
external ceramic or a quartz crystal oscillator is connected between the Xy and Xour pins. It an external
clock is used, the clock source should be connected the X,y pin and the Xour pin should be left open.

k out, tput

Xour Clock output Outpu Feedback resistor is connected between Xy and Xour.

Vrer Reference voitage Input This is reference voltage input pin for the A-D converters.

input

PO0y,—PO; | 1/0 port PO [lfs] Port PO is an 8-bit 170 port. The output structure is 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 is provided.

P1o—P1; | O port P1 I{s} Port P1is an 8-bit 1/0 port. The output structure is CMOS output.

When this port is setected for input, pull-up can be ted in units of 4-bit. P1,, P1. are in
common with timer output pins To, T1. P14, P15, P1g, P17 are in common with serial I/0 pins Siy. Sour. CLK,
Srov. respectively. The output structure of Seur and Spov can be changed to N-channel open drain cutput.
P2,—P2; | VO port P2 [ /o] Port P2 is an 8-bit 1/0 port. The output structure is CMOS output.
{Note 1) When this port is selected for input, pull-up transistor can be connected in units of 4-bit.
This port is in common with analog input pins INg—iN;.

P3g—P3; | Input port P3 Input Port P3 is a 4-bit input port. P3,, P3, are in common with external interrupt input pins INTo, INT, and P3,,
P3; are in common with timer input pins CNTRy, CNTR,.

P4o—P45 | 170 port P4 17Q Port P4 is a 4-bit 170 port. The cutput structure is CMOS output. When this port is selected for input,

(Note 2) puil-up tri can be ted in units of 4-bit,

PSo—P5; | input port PS Input Port P5 is a 4-bit input port and pull-up can be ted in units of 4-bit. P5,, P5, are in com-

{Note 3) mon with input/output pins of clock for clock function Xeiv, Xcour. When P5,, PS, are used as X, Xcour
connect a ceramic or a quartz crystal oscillator between Xciv and Xcour-

It an external clock input is used, connect the clock input to the Xcin pin and open the Xcour pin. Feedback
resistor is connected between Xy and Xcoyr pins.
Note 1 © Only P25—P2; (INg—IN3) 4-bit for M37475M2, M37475M4, M37475M8.

2 1 Only P4y and P4, 2-bit for M37475M2, M37475M4, M37475M8.
3 1 This port is not inciuded in M37475M2, M37475M4, M37475M8.

ELECTRIC
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M3I747S5M2-XXXSP,M37475M4-XXXSP
MITSUBISHI(HICHPTR/NIPRC) M3747SM8-XXXSP, M37476M2-XXXSP/FP
M37476M4-XXXSP/FP,M37476M8-XXXSP/FP

SENGLE-‘CHEF’ &-BIT CMOS MICROCOMPUTER

FUNCTIONAL DESCRIPTION CPU Mode Register

Central Processing Unit (CPU) The CPU mode register is allocated to address OOFBs.
The M37476 microcomputers use the standard MELPS 740 This register has a stack page selection bit.
instruction set. For details of instruction operations, refer to

the MELPS 740 CPU core basic functions, or the MELPS

740 Programming Manual.

Machine-resident instructions are as follows:

The FST and SLW instructions are not provided.

The MUL and DIV instructions can be used.

The WIT instruction can be used.

The STP instruction can be used.

7 0

LLL LT T [ ] | orumosermomer

These bits must always be set to “0".

Stack page selection bit {(Note 1)
0 !in page 0 area
-1 lin page 1 area

PSq, P5y/Xcin. Xcour selection bit (Note 2)
0 : PS5, PS5
1 % Xems Xcour

|
|
!
|
!
i Xeour drive capacity selaction bit (Note 2)

0 Low
1 : High

Clock (X;n-Xour) stop bit (Note 2)
0 ! Oscillates
1 ! Stops

Internal system clock selection bit (Note 2)
0 : Xin-Xour Selected (normal mode)
1 ! Xem-Xcour selected (low-speed mode)

Note 1 :Inthe M37475M2, M37475M4, M37476M2, M37476M4, set this bit to "0”.
2 ! In the M37475M2, M37475M4, M37475M8, set this bit to "0".

Fig. 1 Structure of CPU mode register

ELECTRIC
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M3747S5M2-XXXSP,M37475M4-XXXSP
M37475SM8B-XXXSP,M37476M2-XXXSP/FP

M37476M4-XXXSP/FP,M37476M8-XXXSP/FP

SINGLE-CHIP 8-BIT CMOGE MICROCOMPUTER

MEMORY * Interrupt Vector Area

« Special Function Register (SFR) Area The interrupt vector area is for storing jump destination
The special function register (SFR) area contains the reg- addresses used at reset or when an interrupt is generated.
isters relating to functions such as 1/0 ports and timers. = Zero Page

* RAM Zero page addressing mode is useful because it enables
RAM is used for data storage as well as a stack area. access to this area with fewer instruction cycles.

* ROM * Special Page

ROM is used for storing user programs as well as the inter- Special page addressing mode is useful because it en-

rupt vector area.

ables access to this area with fewer instruction cycles.

i {0000
RAM(128 bytes) | = '® )
RAM(192 bytes) for 2
Ma;zf?sw M3747SM2 1
M37476M2
M37475M8 | oo7F
M37476M4
M37476M8 Not used > Zero page
UOEFN
SFR area
O0FF.g J
RAM(192 bytes) | 0100,
for
M37475M8
M37476M8 018Fy4
Not used
C000,¢
E000,4
( F000,s
ROM
(16K bytes) ROM
for . { (8K bytes) ROM FFO00.e
M37475M8 for (4K bytes)
M37476M8 | Mq37475M4 for
M37476M4 | M3I7475M2 FFEA,q Special page
M37476M2
Interrupt vector area.
FFFF.s
Fig. 2 Memory map
MITSUBISH 9

ELECTRIC
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MITSUBISHI MICROCOMPUTERS

M3747SM2-XXXSP,M37475M4-XXXSP
M3747SM8B8-XXXSP,M37476M2-XXXSP/FP
M37476M4-XXXSP/FP,M37476M8-XXXSP/FP

SINGLE-CHIP 8-BIT CM0OS MICROCOMPUTER

00C0¢
00C1,¢
00C2y
00C3,e
00C4,4
00C5¢
00C8,¢
00C7,¢
00C8¢
00C9ys
00CA,¢
00CBss
00CCi¢
00CDye
00CE;¢
00CFyq
0000,
00D1,4
0002,
0003,
00D4,¢
00D5¢
00D6,¢
00D7,¢
0008,
00094
00DA,4
00DByg
00DCy¢
00DD,g
00DE,q
OODF e

Fort PO 00EQ,¢
Port PO direction register 00E1 g
Port P1 00E2,q
Port P1 direction register Q0E3,¢
Port P2 ! 00E4,¢
Port P2 direction register Q0E5,¢
Port P3 : 00ESB,¢
00E7,q
Port P4 00ES8,q
Port P4 direction register 00E9,4
Port PS5 (Note 1) 00EA,q
00EB,¢
00EC,q
00ED, 4
00EE,
00EF,¢
PO pull-up control register . 00F0,4 | Timer 1
P1—P5 puli-up control register (Note 2) 00F 1, | Timer 2
00F2,4 | Timer 3
00F3,g { Timer 4
Edge potarity selection register Q0F4,4
O0F5,g
Input latch register 00F6.g
Q0F7,g | Timer FF register
00F 8,5 | Timer 12 mode register
A-D control register 00F9.4 | Timer 34 mode ragister
A-D conversion register 00FA,q | Timer mode register 2
00FB,q | CPU mode register
Serial I/0 mode register 00FC ¢ | Interrupt request register 1
Serial 1/0 register QOFD ;4 | Interrupt request register 2
Serial 1/Q counter I Byte counter Q0FE,4 | Interrupt control register t
00FF ¢ | interrupt control register 2
Note 1 : This address is not used M37475M2, M37475M4, and M37475M8.
2 ! This address is allocated P1—P4 pull-up control register for M37475M2, M37475M4, and M37475M8.

Fig. 3 SFR (Special Function Register) memory map
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MITSUBISHI(MICMPTR/MIPRC)
M37475M8-XXXSP M37476M2-XXXSP/FP
M37476M4A-XXXSP/FP,M37476M8-XXXSP/FP

SINGLE-CHIP 8-BIT CMOS MICKNMOMPUTER

INTERRUPTS

Interrupts can be caused by 12 different events consisting
of tive external, six internal, and one software events.
Interrupts are vectored interrupts with priorities shown in
Table 1. Reset is also included in the table because its op-
eration is similar to an interrupt.

When an interrupt is accepted, the registers are pushed,
interrupt disable flag | is set, and the program jumps to the
address specified in the vector table. The interrupt request
flag is cleared automatically. The reset and BRK instruction
interrupt can never be disabled. Other interrupts are dis-
abled when the interrupt disable flag is set.

All interrupts except the BRK instruction interrupt have an
interrupt request bit and an interrupt enable bit. The inter-
rupt request bits are in interrupt request registers 1 and 2
and the interrupt enabie bits are in interrupt control regis-
ters 1 and 2. External interrupts INTy and INT, can be
asserted on either the falling or rising edge as set in the
edge polarity selection register. When "0" is set to this reg-
ister, the interrupt is activated on the falling edge; when “1"
is set to the register, the interrupt is activated on the rising
edge.

=

When the device is put into power-down state by the STP
instruction or the WIT instruction, if bit 5 in the edge polar-
ity selection register is "1, the INT, interrupt becomes a
key on wake up interrupt. When a key on wake up interrupt
is valide, an interrupt request is generated by applying the

“L" level to any pin in port PQ. in this case, the port used for

interrupt must have been set for the input mode.

if bit § in the edge polarity selection register is “0" when
the device is in power-down state, the INT, interrupt is
selected. Also, if bit 5 in the edge polarity selection regis-
ter is set to “1" when the device is not in a power-down
state, neither key on wake up interrupt request nor INT, in-
terrupt request are generated.

The CNTRy/CNTR, interrupts function in the same as INT,
and INT,. The interrupt input pin can be specified for either
CNTR, or CNTR, pin by setting bit 4 in the edge polarity
selection register.

Figure 4 shows the structure of the edge polarity selection
register, interrupt request registers 1 and 2, and interrupt
control registers 1 and 2.

Interrupts other than the BRK instruction interrupt and reset
are accepted when the interrupt enable bit is “17, interrupt
request bit is “1”, and the interrupt disable flag is “0". The
interrupt request bit can be reset with a program, but not
set. The interrupt enable bit can be set and reset with a
program.

Reset is treated as a non-maskable interrupt with the high-
est priority. Figure 5§ shows interrupts controi.

Table 1. Interrupt vector address and priority.
Event Priority Vector addresses Remarks
RESET 1 FFFF,s, FFFE,q Non-maskable
INT, interrupt 2 FFFD,s, FFFCyg External interrupt ( polarity programmable)
INT, interrupt or key on wake up interrupt 3 FFFB,e, FFFA,q External interrupt (INT, is polarity programmable)
CNTRy interrupt or CNTR, interrupt 4 FFF9,s, FFF8,g External interrupt ( polarity programmable)
Timer 1 interrupt S FFF7,s, FFF6,g
Timer 2 interrupt 6 FFFS,s, FFF4,g
Timer 3 interrupt 7 FFF3,s, FFF2,g
Timer 4 interrupt 8 FFF1,s, FFFO,g
Serial 1/Q interrupt 9 FFEF,s, FFEE,s
A-D conversion completion interrupt 10 FFED.q, FFEC,q
BRK instruction interrupt 11 FFEBg, FFEAs Non-maskable software interrupt
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7 0

l I I I l I l Ij Edge polarity selection register (EG)
{Address 00D4,s)

“— INT, edge selection bit

L INT, edge selection bit

CNTR; edge selection bit

CNTR, edge selection bit
0 : Falling edge
1 I Rising edge
L CNTRy/CNTR, interrupt selection bit
0 : CNTR,
1 I CNTR,

INT, source selection bit (at power-down state)

0 ©P3,/INT,

1 PG,—PO; “L" level {for key on wake up)

7 0 7 [1]
HEEEEE | interrupt request register 1 LLLT DL LT T ] mterruptrequest cegister 2

{Address 00FC,q) (Address 00FD,¢)
l—- Timer 1 interrupt request bit INT interrupt request bit
—— Timer 2 interrupt request bit

INT, interrupt request bit

Timer 3 interrupt request bit ————— CNTRy or CNTR, interrupt request bit

Timer 4 interrupt request bit 0 : No interrupt request
1 Interrupt requested

Serial I/0 interrupt request bit

A-D conversion completion
interrupt request bit

7 0 7 0
[ ] l l l l [ T ] Interrupt controt register 1 [ [ l [ I l I I ] Interrupt control register 2
(Address QOFE,g) (Address 0OFF )

Timer 1 interrupt enable bit INT, interrupt enable bit

—— Timer 2 interrupt enable bit \——— INT, interrupt enable bit
Timer 3 interrupt enable bit ‘—————— CNTRg or CNTR, interrupt enable bit
Timer 4 interrupt enable bit 0 ! Interrupt disable

1 ! Interrupt enabled

Serial 1/0 Interrupt enable bit

A-D conversion completion
interrupt enable bit

Fig. 4 Structure of registers related to interrupt

Interrupt request bit —

fnterrupt enable bit ——
Interrupt disable flag I_d
BRK instruction Interrupt request

reset ——1_/

Fig. § Interrupt control
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TIMER

The M37476M2-XXXSP/FP has four timers; timer 1, timer 2,
timer 3, and timer 4.

A block diagram of timer 1 through 4 is shown in Figure 6.
Timer 1 can be operated in the timer mode, event count
mode, or pulse output mode. Timer 1 starts counting when
bit 0 in the timer 12 mode register (address 00F8,¢) is set
to “0".

The count source can be selected from the f{X,y) divided
by 16, f(Xc,y) divided by 16, f(Xciw), or event input from
P3./CNTR, pifh. Do not select f(Xc) as the count source
in the M37475M2, M37475M4, and M37475M8. When bit 1
and bit 2 in the timer 12 mode register are “0", f(X\y) di-
vided by 16 or f(Xcy) divided by 16 is selected. Selection
between f(Xn) and f(Xcin) is done by bit 7 in the CPU
mode register (address 00FB,g). When bit 1 in the timer 12
mode register is “0" and bit 2 is “1”, f(Xcin) is selected.
And, when bit 1 in the timer 12 mode register is “1", an
event input from the CNTR, pin is selected. Event inputs
are selected depending on bit 2 in the edge polarity selec-
tion register (address 00D4,s). When this bit is “0", the in-
verted value of CNTR, input is selected; when the bit is
“17, CNTR, input is selected. .
When bit 3 in the timer 12 mode register is set to “1”, the
P1, pin becomes timer output To. When the direction regis-
ter of P1, is set for the output mode at this time, the timer 1
overflow divided by 2 is output from T, The initial output
value can be set by writing the value to bit 0 in the timer FF
register (address 00F7,g) after setting “1" to bit 0 in timer
mode register 2.

Timer 2 can only be operated in the timer mode. Timer 2
starts counting when bit 4 in the timer 12 mode register is
set to “0".

The count source can be selected from the divide by 16,
divide by 64, divide by 128, or divide by 256 frequency of
f(Xuy) or H{Xaw), and timer 1 overflow. Do not select f{Xci)
as the count source in the M37475M2, M37475M4, and
M37475M8. When bit § in the timer 12 mode register is “0”,
any of the divide by 16, divide by 64, divide by 128, or di-
vide by 256 frequency of f(X\y) or (Xciv) is selected. The
divide ratio is selected according to bit 6 and bit 7 in the
timer 12 mode register, and selection between f(X,) and
f(Xow) is made according to bit 7 in the CPU made regis-
ter. When bit 5 in the timer 12 mode register is “1”, timer 1
overfiow is selected as the count source.

Timer 3 can be operated in the timer mode, event count
mode, or PWM mode. Timer 3 starts counting when bit 0 in
the timer 34 mode register (address 00F9,¢) is set to “0".
The count source can be selected from the f(X,y) divided
by 16, t(Xcn) divided by 16, f(Xgn), timer 1 or timer 2
overflow, or an event input from P33;/CNTR, pins according
to the statuses of bit 1 and bit 2 in the timer 34 mode regis-
ter, bit 6 in the timer mode register 2 (address 00FA,¢) and
bit 7 in the CPU mode register. Do not select f{X¢y) as the

count source in the M37475M2, M37475M4, and
M37475M8. Note, however, that if timer 1 overflow or timer
2 overflow is selected for the count source of timer 3 when
timer 1 overflow is selected for the count source of timer 2,
timer 1 overflow is always selected regardless of the status
of bit 6 in the timer mode register 2. Event inputs are
selected depending on bit 3 in the edge polarity selection
register. When this bit is “0", the inverted value of CNTR,
input is selected; when the bit is “1", CNTR, input is
selected.

" Timer 4 can be operated in the timer mode, event count

mode, puise output mode, pulse width measuring mode, or
PWM mode. Timer 4 starts counting when bit 3 in the timer
34 mode register is set to “0" when bit 6 in this register is
“0". When bit 6 is “1", the pulse width measuring mode is
selected. The count source can be selected from timer 3
overflow, f (X,) divided by 16, f (Xc,) divided by 16,
f(Xcim), timer 1 or timer 2 overflow, or an event input from
P3,/CNTR, pins according to the statuses of bit 4 and bit 5
In the timer 34 mode register, bit 6 in the timer mode regis-
ter 2, and bit 7 in the CPU mode register. Do not select
t(Xci) as the count source in the M37475M2, M37475M4,
and M37475M8. Note, however, that if timer 1 overflow or
timer 2 overflow is selected for the count source of timer 4
when timer 1 overflow is selected for the count source of
timer 2, timer 1 overflow is always selected regardless of
the status of bit 6 in the timer mode register 2. Event inputs
are selected depending on bit 3 in the edge polarity selec-
tion register. When this bit is “0", the inverted value of
CNTR, input is selected; when the bit is “1", CNTR, input is
selected.

When bit 7 in the timer 34 mode register is set to 1", the
P15 pin becomes timer output T,. When the direction regis-
ter of P15 is set for the output mode at this time, the timer 4
overflow divided by 2 is output from T, when bit 7 in the
timer mode register 2 is “0". The initial output value can be
set by writing the vaiue to bit 1 in the timer FF register after
setting “1” to bit 1 in timer mode register 2.

(1) Timer mode

Timer perform down count operations with the dividing ratio
being 1/{n-1). Writing a value to the timer latch sets a
value to the timer. When the value to be set to the timer
latch is nn,g, the value to be set to a timer is nng, which is
down counted at the falling edge of the count source from
nnye to (nNnye-1) to (nnye-2) t0...01,4 to 00,4 to FF,. At the
falling edge of the count source immediately after timer
value has reached FF,s value (nn,s-1) obtained by sub-
tracting one from the timer latch value is set (reloaded) to
the timer to continue counting. At the rising edge of the
count source immediately after the timer value has reached
FF,¢ an overflow occurs, an interrupt request.

(2) Event count mode

Timer operates in the same way as in the timer mode ex-
cept that it counts input from the CNTR, or CNTR, pin.

Ams’umsu '3
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(3) Pulse output mode

In this mode, duty 50% pulses are output from the T, or T,
pin. When the timer overflows, the polarity of the T, or T,
pin output level is inverted.

(4) Pulse width measuring mode

The M37475 and M37476 can measure the “H” or “L” width
of the CNTR, or CNTR; input waveform by using the pulse
width measuring mode of timer 4. The pulse width measur-
ing mode is selected by writing “1” to bit 6 in the timer 34
mode register. In the pulse width measuring mode, the tim-
er counts the count source while the CNTR; or CNTR, input
is “H” or “L". Whether the CNTR, input or CNTR, input be
measured can be specified by the status of bit 4 in the
edge polarity selection register; whether the “H" width or
“L" width be measured can be specified by the status of bit
2 (CNTRg) and bit 3 (CNTR,) in the edge polarity selec-
tion register.

(8) PWM mode

The PWM mode can be entered for timer 3 and timer 4 by
setting bit 7 in the timer mode register 2 to “1”. In the PWM
mode, the P1; pin is set for timer output T, to output PWM
waveforms by setting bit 7 in the timer 34 mode register to
“1". The direction register of P13 must be set for the output
mode before this can be done.

In the PWM mode, timer 3 is counting and timer 4 is idle
while the PWM waveform is “L". When timer 3 overflows,
the PWM waveform goes “H". At this time, timer 3 stops
counting simultaneously and timer 4 starts counting. When
timer 4 overflows, the PWM waveform goes “L", and timer 4
stops and timer 3 starts counting again. Consequently, the
“L" duration of the PWM waveform is determined by the
value of timer 3; the “H" duration of the PWM waveform is
determined by the value of timer 4.

When a value is written to the timer in operation during the
PWM mode, the value is only written to the timer {atch, and
not written to the timer. In this case, if the timer overflows, a
value one less the vaiue in the timer latch is written to the
timer. When any value is written to an idle timer, the value
is written to both the timer latch and the timer.

In this mode, do not select timer 3 overflow as the count
source for timer 4.

INPUT LATCH FUNCTION

The M37475 and M37476 can latch the P3,/INT,, P3,/INT,,
P32/CNTR,, and P3;/CNTR, pin level into the input latch
register (address 00D6,s) when timer 4 overflows. The
polarity ot each pin latched to the input latch regiser can
be selected by using the edge polarity selection register.
When bit 0 in the edge polarity selection register is “0", the
inverted value of the P3,/INT, pin level is latched; when
the bit is “1", the P3y/INT, pin level is latched as is. When
bit 1 in the edge polarity selection register is “0", the in-
verted value of the P3,/INT, pin level is latched; when the
bit is “17, the P3,/INT, pin level is latched as is. When bit 2
in the edge polarity selection register is “0”, the inverted
value of the P3,/CNTR, pin level is iatched: when the bit is
“1", the P3,/CNTR, pin level is latched as is. When bit 3 in
the edge polarity selection register is “0", the inverted
value of the P3;/CNTR, pin level is latched; when the bit is
“1", the P33/CNTR; pin level is latched as is.
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Xew O 1 Data bus
(Note 1)
y
Xin T12M, [ Timer 1 latch (8) l
CM; T12M, ‘L
" Timer 1
P3,/CNTR, o—@ Timer 1 (8) | T
£G, T13M, I J interrupt request
Port latch
T™M2,
P1/To O { é‘ + l1/2l
T12M, o<}
Timer 2 latch (8) I
T12M, Ti2M, \|r
T12M7 Tmer 2 (8) 1 Timer 2
ime i " interrupt request
1/4 [
l/B
/16 -
Timer 3 jatch (8) J
P3,/CNTR, O—L>3—>é Timar 3 (8) } > ‘:"i‘r'r::u::’t request
EG3 I
Timer 4 latch (B) I
i L Timer 4
Timer 4 (8) | interrupt request
Port latch
AY
P1,/T, v
T34M;
P3;/CNTR,
EG; X
P3;/CNTR [¢]
% ° 03 Q9
D2 Q2
P3,/INT, EG, D1 Q1
|00 QO
P3/INT, EGo
( -»*— Salect gate : At reset, shaded side is connected.)
Note 1 : The M37475M2, M37475M4, and M37475M8 do not have Xcin input.

Fig. 8 Block diagram of timer 1 through 4
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Timer mode register 2 {TM2)
(Address 00FA )

NRRERERE

Timer 1 overflow FF set enable bit
0 : Set disabte
1 : Set enable
———— Timer 4 overflow FF set enable bit
0 : Set disable
1 ! Set enable

Timer 3, timer 4 count overflow signal
selection bit

0 : Timer 1 overflow
11 Timer 2 overtlow
Timer 3, timer 4 function selection bit
0 : Normal mode
1 ! PWM mode

7 0
[ l I l ] l ] ] Timer 12 mode register (T12M)
(Address 00F8,¢)

L Timer 1 count stop bit

0 ! Count start
1 : Count stop
-—— Timer 1 count source selection bit
0 ! internal clock (Note 1)
1! P3;/CNTR, external clock
Timer 1 internal clock source

selection bit (Note 2)

0 : {X,y) divided by 16 or
#(Xcim) divided by 16

1 t{Xaw)
P12/T, port output selection bit
0 : P1; port output
1 . Timer 1 overtiow divided by 2
Timer 2 count stop bit
0 : Count start
1. Count stop
Timer 2 count source selection bit
0 Internal clock
1 : Timer 1 overflow
Timer 2 internal clock source
selection bits (Note 3)
00 : 1(X,y) divided by 16 or
f(Xcin) divided by 16
01 : 1{X) divided by 64 or
f(Xcin) divided by 64
10 - t(X) divided by 128 or
(X divided by 128
11 2 H(Xy) divided by 256 or
f(Xci) divided by 256

7 0

{11

I I Timer 34 mode register (T34M)

(Address 00F9,5)

Timer 3 count stop bit
0 : Count start
1! Count stop
Timer 3 count source selection bits (Note 3)
00 : I(X,n) divided by 16 or
f(Xci) divided by 16

01 : H{Xein)
10 : Timer 1 overflow or timer 2 overflow
11 : P3;/CNTR, external clock
—————— Timer 4 count stop bit
0 : Count start
1 Count stop
Timer 4 count source selection bits (Note 3)
00 : Timer 3 overflow
01 : t(X,y) divided by 16 or
t(Xcin) divided by 16
10 : Timer 1 overflow or timer 2 overflow

11 : P3;/CNTR, external clock
——————————— Timer 4 pulse width measuring mode

selection bit

0 : Timer mode
1 . Pulse width measuring mode

P12/T, port output selection bit
0 : P15 port output
1 Timer 4 overtlow divided by 2
or PWM output

Note 1 :H(X,) divided by 16 in the M37475M2,M37475M4, and M37475M8.
2 [ The M37475M2, M37475M4, and M37475M8 do not use this bit (bit 2). Set this bit to “0".
3 Do not select 1{Xc,) as the count source in the M37475M2, M37475M4, and M37475M8.

Fig. 7 Structure of timer mode registers
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SERIAL 1O '
The block diagram of serial 1/0 is shown in Figure 8. In the
serial 1/0 mode, the receive ready signal (Spoy), synchro-
nous input/output clock (CLK), and the serial 1/0 (Sour,
Sw) pins are used as P1;, P1q, P15, and P1,, respectively.
The serial /0 mode register (address 00DC,g) is an 8-bit
register. Bit 2 of this register is used to select a synchro-
nous clock source. When this bit is “0", an external clock
from P1g is selected. When this bit is “1", an internal clock
is selected.

The internal clock can be selected from among the divide
by 8, divide by 16, divide by 32, divide by 5§12 frequency ot
the oscillator frequency f(X,y) or f(Xcn) . Do not select
f(Xem) as the count source in the M37475M2, M37475M4,

and M37475M8. The divide ratio is selected according to
bit 0 and bit 1 in the serial 170 mode register, and selection
between f(X,y) and f(Xc) is mode according to bit 7 in
the CPU moade register.

Bits 3 and 4 decide whether parts of P1 will be used as a
serial 1/0 or not. When bit 3 is “1", P15 becomes an 1/0 pin
of the synchronous clock. When an internat synchronous
clock Is selected, the clock is output from P1e. If the exter-
nal synchronous clock is selected, the clock is input to P1,.
And P15 will be a serial output. To use P1, as a serial input,
set the direction register bit which corresponds to P1,, to
“0". For more information on the direction register, refer to
the 1/0 pin section.

(Note 1)
Xew ©

SM,

Srov Syne. circuit
CLK input
CLK output «i Serial 170 counter (3)

Serial 110
interrupt request

SM, SC
Byte counter (4)

47

8

PP

Data bus

-

qa >

<z

Serial 170 register (8)

( "é— Select gate : At reset, shaded side is connected.)

Note 1 : The M37475M2, M37475M4, and M37475M8 do not have Xcin input.

Fig. 8 Block diagram of serial /O
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Bit 4 determines if P1; is used as an output pin for the re-
ceive ready signal {bit 4="1", §H_o:) or used as a normal
170 pin (bit 4="0").

When the P1; pin is used as the SRT output pin, output
signal can be selected between §;,; signal and SAgpy sig-
nal by using bit 5 in the serial I/0 mode register. The Srov
signal is driven “L” by a signal written into the serial 170
register to inform that the device is ready to receive. Then,
the Spoy signal is driven “H” on the first falling edge of the
transfer clock.

The SAgpgy signal is driven “H” by a signal written into the
serial 1/0 register, and driven “L” on the last rising edge of
the transfer clock.

The function of serial I/0 differs depending on the clock
source; external clock or internal clock.

Internal Clock — The serial I/0- counter is set to 7 when
data is stored in the serial 1/O register. At each falling
edge of the transter clock, serial data is output to P1s. Dur-
ing the rising edge of this clock, data can be input from P1,
and the data in the serial 1/0 register will be shifted 1 bit.
Data is output starting with the LSB. After the transfer clock
has counted 8 times, the serial 1/O register will be empty
and the transfer clock will remain at a high level. At this
time the interrupt request bit will be set.

External Clock— If an external clock is used, the interrupt
request bit will be set after the transfer clock has counted 8
times but the transfer clock will not stop. Due to this
reason, the external clock must be controlled from the out-
side.

Timing diagrams are shown in Figure 9.

Synchronous clock

Transfer clock

Serial /0 register write

\

signal

Serial /0 output

\
)3, 5.0 & &3 &9 £ |

D;

Sour

1
|
|
I
|
1
{
1
|

{1 1=

:

Serial 1/0 input

X

X XX

Sin

-

Receive ready signal
SGDV

Interrupt request bit set

Fig. 9 Serial 1/0 timing
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Serial I/0 mode register (SM)
(Address 00DC,q)

Internal clock selection bits
00 : t(X) or t{Xcin) divided by 8
01 2 #(Xin) or #{Xciw) divided by 16
102 f(Xin) or H(Xew) divided by 32
112 1(Xw) of f(Xew) divided by 512

Synchronous clock selection bit
0 : External clock
I * Internal clock

Serial 1/0 port sefection bit
0 ! Normal 170 port
1! Soyr, CLK pins
Srov signal output setection bit
0 Normal I70 port
1 1 Sapy signal output pin
Sapy signal selection bit
0 : Spov signal
1! SAnpv signal
Serial 170 byte specify mode selection bit
0 ! Normal mode
1 : Byte specify mode

P15/Sour . P1,/Saoy Output structure selection bit
0! CMOS output
1 I N-channel open drain output

Note . Do not select {(Xc) as the count source in the M37475M2, M37475M4, and M37475M8.

Fig. 10 Structure of serial I/0 mode register

BYTE SPECIFY MODE

The serial I/0 has a byte specity mode that allows one
specific byte data to be selected for transmission or recep-
tion when serial 170 circuits of two or more microcomputers
are connected to send or receive data through one bus.
The data 1o be sent or received can be specified by writing
a value into the byte counter. The value written in the byte
counter is decremented by one each time eight cycles of
transfer clock are input. When the value in the byte counter
becomes “0", serial transmission/reception is done by the
next eight cycles of transfer clock. When the vaiue in the
byte counter is not “0”, the output on the Sour pin is driven
“H” by the falling edge of the first transter clock pulse to in-
hibit transmission/reception.

Serial 1/0 interrupt requests are generated only when se-
rial transmission/reception is done after the value in the
byte counter is decremented to “0”. When the SAgpgy signal
output is selected, the SApgy signal is driven “L" by the last
rising edge of the transfer clock after the value in the byte
counter is decremented to “0".

Note that in the byte mode, an external clock must be used
as the sync. clock for the purpose of the mode.
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A-D CONVERTER

The A-D conversion uses an 8-bit successive comparison
method. Figure 11 shows a block diagram of the A-D con-
version circuit. Conversion is automatically carried out once
started by the program.

There are eight analog input pins which are shared with
P2, to P2, of port P2 (Only P2, to P2, 4-bit for M37475M2,
M37475M4, and M37475M8) . Which analog inputs are to
be A-D converted is specified by using bit 2 to bit 0 in the
A-D control register (address 00D9,¢). Pins for inputs to be
A-D converted must be set for input by setting the direction
register bit to “0". Bit 3 in the A-D control register is an A-D
conversion end bit. This is “0” during A-D conversion; it is
set to “1" when the conversion is terminated. Therefore, it
is possible to know whether A-D conversion is terminated
by checking this bit. Bit 4 in the A-D control register is a
Vgser CONnection selection bit.

During A-D conversion, this bit must be set “1" for the fad-
der resistor and Vper pin to be connected; after the A-D
conversion is terminated, this bit can be reset to “0" to
separate the ladder resistor from the Ve pin. In this way,
power consumption in the ladder resistor can be suppres-
sed while no A-D conversion is performed. Figure 13 shows
the relationship between the contents of A-D control regis-
ter and the selected input pins.

The A-D conversion register (address 00DA;¢) contains in-
formation on the results of conversion, so that it is possible
to know the results of conversion by reading the contents of
this register.

The following explains the procedure to execute A-D con-
version. First, set values to bit 2 to bit 0 in the A-D control
register to select the pins that you want to execute A-D
conversion. Next, clear the A-D conversion terminate bit to
“0". When the above is done, A-D conversion is initiated.
The A-D conversion is completed after an elapse of 50
machine cycles (25us when f(X,y) =4MHz), the A-D con-
version end bit is set to “1”, and the interrupt request bit is
set to “1”. The results of conversion are contained in the
A-D conversion register.

S Data bus

AN
bit 4 @ bit 0
HEEN
—

T3

A-D control register
(Address 00D9,)

ZAN

on/moO-—z 1
Pz,/m,o—l I

A-D contral circuit I

> A-D interrupt request

P22/IN; O—A -
P2/IN;O—4 |-~

A-D conversion register
(Address 00DA,s)

P2/INO— |

Channel selactor

P25/INeO—4 |

P2e/INgO—] |-
P27/|N7O—J —

Ladder resistor

Q
Vss (Note 1) Vher

Note 1 | AVgg for M37476M2-XXXFP, M37476M4-XXXFP, and M37476M8-XXXFP
2 1 M37475M2-XXXSP, M37475M4-XXXSP, and M37475M8-XXXSP do not have P2,/IN, to P2,/IN;.

Fig. 11 A-D converter circuit
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M3747SMB-XXXSP M37476M2-XXXSP/FP
M37476M4A-XXXSP/FP,M37476M8-XXXSP/FP

T 'SINGLI-CHIP 8.BIT CMOS MICRUCOMPUTER

ju F33

r I I l | A-D control register
l (Address 00D9,s)
Analog input selection bits

000 : INg
001 : IN,
010 1IN,
011 1IN,
100 0 1IN,
101 © INs
110 INg
1IN,

Note

A-D conversion end bit
0 : Under conversion
1 ! End conversion

Vrer connection selection bit
0 : Vgee is separated
1 : Veer is connected

This bit must be set to “0”.

Note : Do not select IN, to IN; in the M37475M2, M37475M4,
and M37475M8.

Fig. 12 Structure of A-D control register
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KEY ON WAKE UP

“Key on wake up” is one way of returning from a power
down state caused by the STP or WIT instruction. If any ter-
minal of port PO has a “L” level applied, after bit 5 of the
edge polarity selection register (EGs) is set to “1”, an in-
terrupt is generated and the microcomputer is returned to
the normal operating state. A key matrix can be connected
to port PO and the microcomputer can be returned to a nor-

mal state by pushing any key.

The key on wake up interrupt is common with the INT, in-
terrupt. When EG; is set to “1”, the key on wake up func-
tion is selected. However, key on wake up cannot be used
in the normal operating state. When the microcomputer is in
the normal operating state, both key on wake up and INT,
are invalid. '

P3;/CNTR,

) S A

EG, k)—— CNTR interrupt request signal
EG,

Port P3, data read circuit

. Port P3; data read circuit

Port P3, data read circuit

P3,/CNTR,
Xein |
(P5g) ©
P3y INT, Xn O c
7
—2>- —
P3,/INT, £ | eli&?é%ﬁng

INT, interrupt request signal

—p>
L—I >0-J>——~  Noise
EG, eliminating

circuit
L

CPU h
Pull-up state si

control register

P07

Direction register

12D

Port P3, data read circuit

EGs
INT, interrupt request signal

alt
ignal

Pull-up
control register

Direction register
Yz

> Port PO data read circuit

Pull-up
control register

Direction register

L

s

( "‘)- Select gate: At reset, shaded side is con

Note : The M37475M2, M37475M4, and M37475M8 do not have X¢in input.

7/

nected.)

Fig. 13 Block diagram of interrupt input and key on wake up circuit
MITSUBISHI
2 Aa.sc.mc
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RESET CIRCUIT

tion and then returned to “H" level.
The internal initializations following reset are shown in Fi-

(6) P1~P5 pull-up control register {Note 1) (D1.,)---‘

The MB37475M2-XXXSP, M37476M2-XXXSP/FP are reset Address

according to the sequence shown in Figure 15. It starts the (1) Port PO direction register (t:‘.m)"-ll 00yq
program from the address formed by using the content of (2) Port P1 direction register (cs.s)m! 00 !
address FFFF,5 as the high order address and the content o » ;

of the address FFFE,s as the low order address, when the (3) Port P2 direction register (C5¢g) | OomT :
RESET pin is held at “L” level for no less than 2us while (4) Port P4 direction register (Cs.s)-ni ’ ] i }040 | 010:
the power voltage is in the recommended operating condi- (S) PO pull-up control register (Doss)"‘i 00 l

o[ Jo0s0o

gure 16. (7) Edge selection register  (EG) (Ddyg)- olojofolojo]
Example of reset circuit is Figure 14. Immediately after re- (8] A-D control register (09,6)10 ;0 JL 1 ! 0'0]0|
set, timer 3 and timer 4 are connected, and the f(X,,) di- ) ) 2 .
vided by 16 are counted. At this time, FF,g is set to timer 3, () Serial /O mode register  (SM)(DCis) 01

and 07,¢ is set to timer 4. The reset is cleared when timer 4 40 Timer 12 mode register (T12M) (F8,4)- 00,

overtlows. (1) Timer 34 mode register {T34M) (FQ,4)--

f
L
[
f
[
. T )
(12 Timer mode register 2 (TM2) (FA,,)'--I O[OI l { I jOlLOJ
{19 CPU mode register (cM) (raye)-{0] 0l 0]0] Jolo]o]
14 ister 1 a
M37475M2-XXXSP (W) Interrupt request regis _er (FCys) IO 0 Qi0|0 I
M3T476M2-XXXSP/FP (19 Interrupt request register 2 (FD,,)---| 00 0!
(18 interrupt control register 1 (FEw)|0]0 ololofo
I
I (N  Interrupt control register 2 (FF.S)"-‘ [ L L ! ! 0 [ 0]0]
RESET Vee Contents ot address |
(1% Program counter (PCH)"-I FFFF1e |
Contenta of address
(PCL)"'[ FFFE;s }
N ) T ]
(19 Processor status register (PS)-- 14 i
» :
_L Note 1 ! This address is allocated P1— P4 pull-up control register for
M37475M2, M3I7475M4, M37475M8. Bit & is not used.
I 2 | Since the contents of both registers other than those listed
above (including timers and the serial 1/0 register) are
undetined at reset, it is necessary to set initial values.

Fig. 14 Exampie of reset circuit

Fig. 16 Internal state of microcomputer at reset

o JUL

é PR Ep

iy
SN [ I T 6 o I O I O

RESET __I
Internal
RESET
SYNC l_l
Addrese ) & & CD O XD €D, G,
Reset address
pata OO XXX om e vestortabte

Note 1: Frequency relation of f(X,,) and is 1(X,y) =2+ 9.
32768 counts of f(X,y) 2. The mark 7 " means that the address is changeabie
depending upon the pravious state.

Fig. 15 Timing diagram at reset
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M37475M2-XXXSP ,M37475M4-XXXSP
M3747SM8-XXXSP ,M37476M2-XXXSP/FP
M37476M4A-XXXSP/FP,M37476M8-XXXSP/FP

SINGLE-CHIP 8-&:« CMOS MICROCOMPUTER

110 PORTS (4) Port P3

(1) Port PO Port P3 is a 4-bit input port.
Port PO is an 8-bit IO port with CMOS outputs. As (5) Port P4
shown in Figure 2, PO can be accessed as memory Port P4 is a 4-bit I/0 port and has basically the same
through zero page address 00C0,s. Port PO’'s direction functions as port P0. In the M37475M2, M37475M4, and
register allows each bit to be programmed individually M37475M8, this port is P4, and P4,, a 2-bit I/0 port.
as input or output. The direction register (zero page When this port is selected for input, pull-up transistor
address 00C1,¢) can be programmed as input with “0", can be connected in units of 4-bit.
or as output with “1”. When in the output mode, the (6) Port P5
data to be output is latched to the port latch and output. Port PS5 is a 4-bit input port and pull-up transistor can
When data is read from the output port, the output pin be connected in units of 4-bit. PS5, and PS5, are shared
level is not read, only the latched data of the port latch with clock generating circuit input/output pins.
is read. Therefore, a previously output value can be The M37475M2, M37475M4, and M37475M8 do not
read correctly even though the output voltage level has have this port.
been shifted up or down. Port pins set as input are in (7) INT pin {P3y/INT, pin)
the high impedance state so the signal levei can be This is an Interrupt input pin, and is shared with port
read. When data is written into the input port, the data P3,. When a "H" to “L” or a “L" to “H" transition input is
is latched only to the output !atch and the pin still re- applied to this pin, the INT, interrupt request bit (bit 0
mains in the high impedance state. Following the ex- - of address 00FD,¢) Is set to *1".
ecution of STP or WIT instruction, key matrix with port (8) INT, pin (P3,/INT, pin)
PO can be used to generate the interrupt to bring the This is an interrupt input pin, and is shared with port
microcomputer back in its normal state. When this port P3,. When a “H" to “L" or a “L" to “H" transition input is
is selected for input, pull-up transistor can be con- applied to this pin, the INT, interrupt request bit (bit 1
nected in units of 1-bit. of address 00FD,¢) is set to “1”,

(2) Port P1 {9) Counter input CNTR, pin (P3,/CNTR, pin)
Port P1 has the same function as port P0O. P1,—P1, This is a timer input pin, and is shared with port P3,.
serve dual functions, and the desired function can be When this pin is selected to CNTR, or CNTR, interrupt
selected by the program. When this port is selected for input pin and a “H" to “L” or a “L" to “H" transition input
input, pull-up transistor can be connected in units of 4- is applied to this pin, the CNTR, or CNTR, interrupt re-
bit. - quest bit (bit 2 of address 00FD,) is set to “1”.

(3) Port P2 {0 Counter input CNTR, pin (P3,/CNTR, pin)
Port P2 has the same function as port PO. In the This is a timer input pin, and is shared with port P3,.
M37475M2, M37475M4, and M37475M8, this port is When this pin is selected to CNTR, or CNTR, interrupt
P2,—P2;, a 4-bit 1/0 port. This port can also be used input pin and a “H” to “L” or a “L” to "H" transition input
as an analog voltage input pin. When this port is is applied to this pin, the CNTR, or CNTR, interrupt re-
selected for input, puli-up transistor can be connected quest bit (bit 2 of address 00FD,g) is set to “1".
in units of 4-bit. )

24 MITSUBISHI
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M37476M4-XXXSF/FP,Mi37476R8-XXXSP/FP

SINGLE CHMIR ALRIT SA0S MICk(, At o
2R T Sl Bl e Bl ¥ Me T (cROCOMPUTER

Port PO" ™ 4

Puit-up
[ |

el

]
4 o] register l
Data bus —4>~| Port latch I J

—<

>— ],
D
D | G

A
Interrupt control circuit—I

3

%

Port P1,—P1, ,

' Pull-up
conirot reqister

Data hus

Data bus —

Diraction register

Port latch

g

B
'—[ 4 —D?-—D""] :i_'_?on P1, ‘

Al

<} T12M,

;.IDiracIion regisier l
Data bus —-o—l Port 1atch I J

4

To———
<l
N

,.—lDirectim register }
- Data bus —o—l Port latch ll J

1
—
-p-lDiucuon register l

Data bus —-v-l Port latch I _I

—%

Fig. 17 Block dlagram of ports PO, P1,—P1;

g
1 Port P1g

Tet—T,5 are pull-up transistors
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MITSUBISHICHICH M3747SM8-XXXSP,M37476M2-XXXSP/FP

M37476M4A4-XXXSP/FP,M37476M8-XXXSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUER

Qe B o S

Port P1,—P1, SM;
4 J
4w DO
Direction register Fﬁ_‘j
Data bus —l»—l Port latch } Vk 3_'_0
Srov D>
SMy
SMy ¢ -
<} T7
= Tr
D -_?D,jj
Data bus ——l Port latch l ’& 3__4,_0
[%a' —[>»£D°—J1 port Pl
CLK oulput————D—‘ CLK input _q_
<
a My :D*——'._
N J M = T8
,_.l Direction register} s 7 !
Data bus —-—l Port latch = V' 3, 3——-—0
&{ D | e
Sour {.} j
- —D——/..
Direction register ID)_‘j
——— 2 1o
LD [

Data bu'Jj| Puil-up contral register i v

g —

T6—T9 are pull-up transistors

Fig. 18 Block diagram of ports P1,—P1,

26

ELECTRIC




LXE D EH L2uf9828 EIEI]»‘?]aBE duc EENITY
MITSUBISHI MICROCOMPUTERS

M3T7475M2-XXXSP,M37475M4-XXXSFE
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M37476ME-XXXSE/FP.M3T74ATERB-XXXSP/ER
SINGLE.CHIP 8017 GMOS B

HITSUBISHI(HICNPTR/MIPRC) § T

TER

Port P2 -1 % Control in units of 4-bit
]
Data bus A—4-—{Pull-up control register I j ) o
— T,10
Py o

~
»—-I Direction register ‘}
Data bus —4—{ Portiatch | ] :
t 5 > Part P2
1
A

~N

Muiti-
A-D conversion circuit=1 paxer

Port P3
( ) _j_lb__.l >—-Data bus
Port P3
INT,, INT,
CNTRy, CNTR,

* . Control in units of 4-bit (Control in units of 2-bit tor M37475M2/M4/M8)

Port P4 \/}

Data bus _4L-—l Pull-up control register'} iTr”
-l =)

~N
ib—-l Direction register i }1
Data bus —$—] Port latch ! }__O
{ 1 Port P4

=

™~

bl S

Te10—T11 are pull-up transistors

Fig. 19 Block diagram of ports P2—P4
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M37476M4-XXXSP/FP,M37476M8-XXXSP/FP
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Port P5

Data bus

Data bus

P
- 7 O
éi port 5,
T3
$ Y +—0
‘J%' Port PS,
eM Do ' ')_Tg
= T4
Data bus _-G—
—t O
A_i Port PS5,
&
M.
CM.
Xein
oM. oy Te15
Data bus ———— (" J——— o

i Pull-up |
. -~l Tr12

Tr12—T¢15 are pull-up transistors

-
‘J—l Pt %

Fig. 20 Block diagram of port PS (M37475M2, M37475M4, and M37475M8 do not have this port)
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CLOCK GENERATING CIRCUIT

The M37475M2-XXXSP has one internal clock generating
circuit and M37476M2-XXXSP/FP has two internal clock
generating circuits. Figure 25 shows a block diagram of the

M37475M2-XXXSP

clock generating circuits. Normally, the frequency appiied all Xour

to the clock input pin X,y divided by two is used as the in- Ad
ternal clock ¢. Bit 7 of CPU mode register can be used to __.”]

switch the internal clock ¢ to 1/2 the trequency applied to 4. cu Cour

the clock input pin Xc in the M37476M2-XXXSP/FP.
Figure 21, 22 show a circuit example using a ceramic (or
crystal) oscillator. Use the manufacturer's recommended
values for constants such as capacitance which will differ
depending on each oscillator. When using an external clock
signal, input from the X\ (Xciw) pin and leave the Xoyur
(Xcour) pin open. A circuit example is shown in Figure 23,
24.

The M37475M2-XXXSP and M37476M2-XXXSP/FP have

Fig. 21 Example of ceramic resanator circuit (M37475)

M37476M2-XXXSP/FP

. . R R X Xaur Xy Xcour
two low power dissipation modes; stop and wait. The micro-
computer enters a stop mode when the STP instruction is . Rd Ad
executed. The oscillator (both X, clock and Xcw clock) 0 ]
stops with the internal clock ¢ held at "H” level. In this case Jrc'" /;Cm" /J,'CC'" ,',I;CC"U'

timer 3 and timer 4 are forcibly connected and FF,q is auto-
matically set in timer 3 and 07,4 in timer 4.

Although oscillation is restarted when an external interrupt
is accepted, the internal clock ¢ remains in the "H” state Fig. 22 Example of ceramic resonator circuit (M37476)
until timer 4 overflows. In other words, the internal clock ¢
is not supplied until timer 4 overflows. This is because
when a ceramic or similar other oscillator is used, a finite
time is required until stable oscillation is obtained after res-
tart. Xin Xour
The micracomputer enters an wait mode when the WIT in- Open
struction is executed. The internal clock ¢ stops at “H"
level, but the oscillator does not stop. ¢ is re-supplied {wait
mode release) when the microcomputer recieves an inter- External oscillating circuit 32:, L1
rupt.

Instructions can be executed immediately because the
oscillator is not stopped. The interrupt enable bit of the in- Fig. 23 External clock input circuit (M37475)
terrupt used to reset the wait mode or the stop mode must
be set to “1” before executing the WIT or the STP instruc-

MI7475M2-XXXSP

tion.

Low power dissipation operation is also achieved when the

Xy clock is stopped and the internal clock ¢ is generated M37476M2-XXXSP/FP

from the Xciv clock (30uA typ. at f(Xcn)=32kHz).This op- Xn  Xour Xem  Xcour
eration is only M37476M2-XXXSP/FP X,y clock oscillation is f Open 1 Open
stopped when the bit 6 of CPU mode register is set and External osciflating  External oscillating circuit

- e . circuit or external pulse
restarted when it is cleared. However, the wait time until u pu

the oscillation stabilizes must be generated with a program

. ; . Vee Vee
when restarting. Figure 27 shows the transition of states for Ve |||| || ” | Vee | | '|

the system clock.

Fig. 24 External clock input circuit (M37476)
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M3747SMB8-XXXSP ,M37476M2-XXXSP/FP

M37476M4-XXXSP/FP,M37476ME-XXXSP/FP

SINGLE-CHIP 8-BIT CMOS MICROC.+ i+ UTER

Xcin Xcour

X X 1/2
iy our T34M,
1/2 -*E 1/8 Timer 3 — Timer 4 —
CM; T34M,
T34M;
CMg
CM;
} Internal clock ¢
—1Q S S Q Q
S Reset
R|— sTP wIT —R R}— STP instruction
instruction instruction
Reset

Note .| M37475M2, M37475M4, and M37475M8 do not have Xy input.

(—)‘}— Select gate | At reset, shaded )

side is connected
tnterrupt disable flag |

Interrupt request

Fig. 25 Block diagram of clock generating circuit

0

[TTT1

L l r I CPU mode register

[ [ (Address 00FB,s)

These bits must always be set to “0".

‘Stack page selection bit (Note 1)
0 :in page O area
1 {inpage 1 area

PSq, P51/ Xcim. Xcour selection bit (Note 2)
0 : PS5, PS,
T % Xew. Xcour

Xcour drive capacity selection bit (Note 2)
0 :Low
1 ! RHigh

Clock {Xin-Xour) stop bit (Note 2)
0 : Oscillates
1 | Stops

intemnal system clock selection bit (Note 2)
0 : Xim-Xour selected (normal mode)
1 Xem-Xcour selected (low-speed mode)

Note 1 :inthe M37475M2, M37475M4, M37476M2, M37476M4, set this bit to "0".
2 ' in the M37475M2, M37475M4, M37475M8, set this bit to “0".

Fig. 26 Structure of CPU mode register
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P

- MITSUBISHICMICMPTR/MIPRC)

CM,=0
CMs=0
CMg=0
CM;=0
(i) osciliation WIT instruction f(Xin) oscillation STP instruction f(Xw) stop
H{Xcin) stop 1{Xcin) stop —_— f(Xem) stop
@ stop PSo. P5, input - e # stop
nt t (Note 1
Timer operation Interrupt ¢ =1(X,n)/2 nterrupt (Note 1)
CMy=1
CM,=0
CM=1
(Note 2)
1( X,n) oscillation WIT instruction .
(Xn) osciltation STP instruction (Xin) stop
f(Xcin) oscillation ——
CIN {Xcw) Oscillation H{Xeun) stop
¢ stop - —
—_—— ¢ =tXw)/2 Interrupt (Note 1) ¢ stop
Timer operation Interrupt
(CMg=0)
CM,;=1 CMy=0
1(X) oscillation WIT instruction o CMs=1
1(X,n) oscillation STP instruction f(X,n) stop
1(Xcw) oscillation I
f(Xcin) oscillation t(Xein) stop
¢ stop - — e
— d=H{Xew)/2 Interrupt (Note 1) # stop
Timer operation Interrupt
CMg=0
CMg=1
(Note 2)
f(Xiw) stop WIT instruction (%) CM,=1
- in) stop STP instruction (Xy) stop
f{Xcin) Oscillation I —— e S
t(Xci) oscillation f(Xcn) stop
¢ stop - —— e
e ¢=t(Xc)/2 Interrupt (Note 1) @ stop
Timer operation Interrupt
Note1: Latency time are automatically generated upon release from the STP instruction due to the connections of timer
Jand4d.
2. When the system clock is switched over by restarting clock oscillation, a certain wait time required for oscitlation
to stabilize must be inserted by the program.

Fig. 27 Transition of states for the system clock.
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<An example of flow for system>

Power on reset
Clock X oscillatiorl
Internal system clock start (X —1/2— @)

Program start from RESET vector

Normal program | <—Operating at {(X,y)

Clock for clock fuTction X oscillation start (CM=1, CMg=1)

Normal operation

l Oscillation rise time routine {software) —Operating at t(X,n)

Xc clock power déwn (CMg: 1—0)

Internal clock ¢ solurce switching X—Xo (CM;: 0—1)
Clock X hait(Xc in operation) (CMg=1)

Internal clock haltthT instruction)

Timer 4 (clock count)overtiow

Internal clock operation start (WIT instruction released)

Operation on the clock function only

Clock processing routine + Operating at 1(Xc;n)

Internal clock halt:(WIT instruction)

Interrupts from INTo, INT,, CNTRo/CNTR,, timer 1, timer 2, timer 3, timer 4, serial 170, key on wake up
Internal clock operation start {(WIT instruction released)

Program start fron’f interrupt vector

Clock X oscinatiori start (CMg=0)

L Oscillation rise time routine (software) —Operating at f{ X¢n)

13
Internal clock ¢ source switching (Xe—X)(CM; : 10

Return from clock function

. A
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MITSUBISHI MICROCOMPUTERS

M37475M2-XXXSP,M37475M4-XXXSP
: M3747SM8-XXXSP M37476M2-XXXSP/FP
M37476M4-XXXSP/FP,M37476M8-XXXSP/FP

- SINGLE-CHIP 8-BIT CMOS MICROCCGIIPUTER

STP instruction preparation ( pushing registers) i

Timer 3, timer 4 interrupt disable

X/16 or Xc/16 selected for timer 3 count source; timer 3 overflow selected for timer 4 count source
Timer 3, timer 4 start counting

Values set to timet' 3, timer 4 that do not cause timer 4 to overflow until STP instruction is executed

interrupt for return from STP enabied

RAM backup function

Timer 4 interrupt request bit cleared

Clock X and clock for clock function X¢ halt (STP instruction)

- .
[ RAM backup status !

Interrupts from INT,, INT;, CNTRg/CNTR,, timer 1, timer 2, serial /0, key on wake up
Clock X and clock1 for clock function Xc oscillation start

Timer 4 overfiow (X/16 or Xc/16—timer 3 —~timer 4)

Internal system cltl)ck start

Program start from interrupt vector

Normal program

Return from RAM backup function
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MITSUBISHI MICRQCOMPUTERS

M37475M2-XXXSP,M37475M4-XXXSP
M37475M8-XXXSP,M37476M2-XXXSP/FP
M37476M4a-XXXSP/FP,M37476M8-XXXSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPYUTER

PROGRAMMING NOTES

(1} The frequency ratio of the timer is 1/(n+1 ).

(2) Even though the BBC and BBS instructions are ex-
ecuted after the interrupt request bits are modified (by
the program), those instructions are only valid for the
contents before the modification. Also, at least one in-
struction cycle must be used (such as an NOP) be-
tween the madification of the interrupt request bits and
the execution of the BBC and BBS instructions.

{3) After the ADC and SBC instructions are executed (in
decimal mode) , one instruction cycle (such as an
NOP) is needed before the SEC, CLC, or CLD instruc-
tions are executed.

{4) An NOP instruction must be used after the execution of
a PLP instruction.

{8) During A-D conversion, don't use STP instruction.

(6} In the M37475M2, M37475M4, and M37475M8, set
bit 0, bit 1, and bit 3—bit 7 to "0" of the CPU mode
reqister.

(7)  Multiply/Divide instructions

1. The MUL and DIV instructions are not affected by
the T and D flags.

2. The contents of the processor status register are un-
affected by multiply or divide instructions.

DATA REQUIRED FOR MASK ORDERING
Please send the following data for mask orders.

(1) mask ROM confirmation form

(2) mask specification form

(3) ROM data .......................................... EPHOM 3 sets

34 MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M3747SM2-XXXSP ,M37475M4-XXXSP
M3747SM8B8-XXXSP,M37476M2-XXXSP/FP
M37476MA-XXXSP/FP,M3747EME-XXXSP/FP

e _ " . SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

M37475M2-XXXSP, M37475M4-XXXSP, M37475M8-XXXSP
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter i Conditions Ratings 1 Unit
Vee Supply voitage 1 —0.3t0 7 | v
v, ! Input voitage X With resplect 1o Ves —0.3to Vee+0.3 ‘ Vv
v neut valtage POo—P0y. Plo=Pty, onﬂ:’i Qutput transistors are —0.3 to Vee+0.3 : v
P3q—F3;, P4y, P4, Vper, RESET
Vo : Output voltage PO,—PO;, Plo—P1y, P2o—P2, Pag, Pa, | & OFF" state. 0,310 Vag 0.3 v
Xour
Pgq Power dissipation Ta=25C 1000 mw
Topr Operating temperature 1 —20 to 85 (o}
Tstg ' Storage temperature ; —40 to 150 c
RECOMMENDED OPERATING CONDITIONS
(Vec=2.7 t0 5.5V, Vss=0V, Ta=—20 to 85C unless otherwise noted)
Limits )
Symbot Parameter i Ty, Yo Unit
Vee Supply voltage 2.7 5" 5.5 \
Vss Supply voltage 0 \
‘ Vi H” Input voltage :_O_E;E;?y.x:m P1;, P3g—P3,, 0.8Vee Vee v
Vin “H" Input voitage P2y—P2,, P4y, P4, 0. 7Vee Vee v
Vi “L" Input voitage P0,—PQy, P1y—P1,, P3,—P3; 0 0. 2Vee V]
Vie “L" tnput voltage P2y—P2;, P4y, P4, 0 0. 25V v
Vi “L" Input voltage RESET 0 0. 12V v
Ve “L” Input voltage Xy 0 0. 16Vae; \'
lon(sum) | "H” sum output current POg—P0y, P4, P4, -—30 mA
lon(sum) | “H” sum output current P1g—P1;, P2;—P2, —30 mA
loLisum) | "L” sum output current POg—PQ;, P4y, P4, 60 mA
loL(sum) | “L" sum output current P1,—P1;, P2,—P2; 60 mA
'on(peak) H" peak output current :(2):—::: ::: Pl:1‘7, —10 mA
|ou.<peak) L" peak output current :2_::: :l: PT';. 20 mA
lon(ay “H" average output current POy—P0;, P1g—P1,, —5 mA
9 P2,=P2;, Pdo, P4, (Note2)
lowcay “L" average output current POg—PQ;, P1o—P1;, 10 mA
9 P2—P2;, Pdo, P4y (Note 2)
fionrmy | Timer input frequency CNTR, (P3;), CNTR; (P3;) (Note 1) 1 MHz
floLx) Serial /0 clock input fraquency CLK {P1g) (Note 1) 1 MHz
f(Xn) Clock input osclliating frequency {Note 1) 4 MH2z
Note 1 © Oscillation frequency is at 50% duty cycle.
2 . The average output current lon cavg) and lo, (avg) are the average value during a |00ms.
MITSUBISHI 35
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MITSUBISHI MICROCOMPUTERS

M37475M2-XXXSP,M37475M4-XXXSP
M37475M8-XXXSP M37476M2-XXXSP/FP
M37476M4-XXXSP/FP,M37476M8-XXXSP/FP

SINGLE-CHIP 8-Ei'Y

CMOS MICROCOMPUTER

M37475M2-XXXSP, M37475M4-XXXSP, M37475M8-XXXSP
ELECTRICAL CHARACTERISTICS (Vec=271t05.5V, V=0V, Ta=—201085C, uniess otherwise noted)

Symbol Parameter | Test Conditions Limits | Unil
m| 1
Y 1 Min. | Typ. | Max ‘! nit
v “H" output voltage POg— POy, Plg—P17, T Vee=5V, lon=—5mA 3 | ? v
on P2o— P23, Pdg, Pdy Vee=3V, loy=—1.5mA 2, : '
v “L" output voitage PQy—PQ;, P1,—P1,, Vee =5V, lo, =10mA 2 v
ot P2y—P2,, P4y, P4, Vee=3V, lo, =3mA 1
. Vee=5V 0.5
Vr+—Vy— | Hysteresis PO,—P0;, P3,—P3, ra—~y 0.3 v
L m——— Vee=5V 0.5
Vrys—Vr_ | Hysteresis RESET Vo=V 0.3 v
. ) Vee=5V 0.5
—Vr. | Hysteresis Pt K use as CLK input v
Vie—Vr ysteresis P1g/CL pul Veo=3V 0.3
Vi=0V, Vee=5V -5 A
. “L” input current POy—P0;, P1y—P1;, P3y—P3,, not use pull-up transistor Vec=3V -3 “
" P4q, P4, V=0V, Vee=5V -0.25{ —0.5| ~1.0 mA
use pull-up transistor Vee=3V —0.08| —0.18| —0.35
. - Vec=5V =5
I L" input current P3, vi=0v Vo= 3V = HA
Vi=0V, not use as analog input, Voe=5V —5 A
- “
not use pull-up transistor Vee=3V -3
" —P:
. L" input current P2y—P2; Vi=0V, not use as analog Input,| Vec=5V —0.26| —0.5{ —1,0 mA
use pull-up transistor Vee=3V —0.08] —0.18 | —0.35
[E— V=0V Ve =5V —5
ey T
e L" input current RESET, Xy, (Xu i8 at stop mode) Veo=3V =3 A
. “H" input current POg—P0;, P1o—P1;, P3—P3,, Vi=Vee. Veo=5V 5 A
H P4y, P4, not use pull-up transistar Voo=3V 3 “
Vee=5V 5
“H V=V,
b H" input current P3, =Vee Vee=3V 3] HA
Vy=Vcc, not use as analog input, | Vec=5V 5
“H 25— P2,
v R input current £2y—P2 not use pull-up transistor Vee=3V 3] “A
—_— Vi=Vee, Vee=5V 5
e X
1% H" input current RESET, Xy (X is at stop mode) Vec=3V 3 “A
At normal operation, Vee=5V 3.5 7
A-D conversion is not d
Xin=AMHz Vee=3V 1.8 3.6
At normal operation, Vee=5V 4 8
A-D conversion is executed mA
lce Supply current Xin=dMHz Veo=3v 2 4
At wait mode, Veo=5V 1 2
Xn=4MH2 Vee ™3V 0.5 1
Stop all oscillation Ta=25C 0.1 1 A
V=5V Ta=85C 1 w0, *
Veam RAM retention voitage Stop all oscillation 2

A-D CONVERTER CHARACTERISTICS (vec=2.7105.5v, Vgs=0V, Ta=—20 to 85C, I(X,,)=4MHz, unless otherwise noted)

Limnit
Symbol Parameter Test Conditions s Unit
Min. Typ. | Max.
- Resolution ‘ 8 | bits
- Non-linearity error +2 1 Ls8
—_ Difterential non-linearity error +0.9| LsSB
Ve =Vaer=5. 12V, loysym) =0mA i 2
transiti LSB
Vor Zero transition error Vee=Vaer=1. 072V, loy sym) =0mA ! 3
N Veo=Vaer=5. 12V : 4
Vst Full-scale transition error Voc=Vagr=3. 072V | 7 LS8
tcony Conversion time | 25 us
Vvaer Reference input voltage 0. 5Vce ' Vee v
RyapoER | Ladder value 2 5 | 10 k()
Via Analog input voltage 0 ' Vaer v
3 AE.ECTRICEE
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' MITSUBISHI MICROCQMPUTERS

M37475M2-XXXSP,M37475M4-XXXSP
M37475M8-XXXSP,M37476M2-XXXSP/FP
M37476MA-XXXSP/FP M37476M8-XXXSP/FP

. .. . SINGLE:TKIP B:BITCMOS MICROCGMPUTER

M37476M2-XXXSP/FP, M37476M4-XXXSP/FP, M37476M8-XXXSP/FP
ABSOLUTE MAXIMUM RATINGS

Symbol | Parameter ‘ Conditions Ratings ' Unit
Vee Supply voltage . —0.3t0 7 )
A Input voltage Xy ! —0.3toVee+0.3 | v

Input voltage POo—P0;, P19—P1;, P2,—P2;, ! With respect to Vss !
Vi P%"’llf_%‘ma. P5g—P53, i Qutput transistors are —0.3 to Vec+0.3 ; v
Vagr. RESET | at~OFF" state. i
Vo QOutput voltage POo—PQ;, P1g—P1;, P25—P2;, Pdg—P4,, i . o3 |
Xour i .3 t0 Vee+0.3 | v
Pga Power dissipation i Ta=25C 1000(Note 1) mw
Topr Operating temperature i —20 to 85 c
Tstg Storage temperature i —40 to 150 e
Note 1 500mwW for M37476M2/M4/M8-XXXFP,
RECOMMENDED OPERATING CONDITIONS
(Vea™2.7 10 5.5V, Vgg==AVss=0V, Ta=—20 to 85C unless otherwise noted)
Limits
Symbot Parameter - Unit
Min, Typ. Max.
Vee Supply voltage 2.7 5 5.5 v
Vss Supply valtage 0 v
AVgg Analog supply voitage 0 v
Vin H” input voitage :(:TE!T"O;:M P17, P3g—P3;, ‘ 0. 8Veo Voo v
Vi “H" Input voitage P2g—P2;, Pdg—P4d,, PSy—PS; (Note 1) | 0. 7Vee Vee v
Vie “L" Input voltage POg—P0;, P1g—P1;, P3g—P3, 0 0.2Vee v
Vio “L” Input voltage P2,—P2;, Pdg—P4;, P5,—P5; {Note 1) 0 0. 25Vee v
Vio “L" Input voltage RESET 0 0.12Vee| V
Vi “L" Input voltage Xy 0 0; 16Vl v
lonisum) | “H" sum output current POy—P0;, Pdg—Pdy —30 mA
lon(sum) | “H" sum output current P1g~—~P1y, P2p—P2; —30 mA
low(sum) | “L" sum output current POy—PQ;, Pdy—Pdy 60 mA
lou(sum) | “L” sum output current P1y—P1,, P2y—P2; 60 mA
lon(peaks H” peak output current :g:_:g:: :l:—:l;. -0 mA
lowpeak) L" peak output current :(2):—:(2): :::-:::. 20 mA
lon(ay *H" average output current PO,—P0;, P1,—P1,, -5 mA
g’ P2,—P2;, Pdy—P4y (Note 2)
lova “L" average output current POy—P0;, P15—P1y, 10 mA
vg) P2,—P2;, Pdg—Pd; (Note 2)
fionTR) Timer input frequency CNTR, (P3;), CNTR; (P3;) (Note 3) 1 MHz
fiouk) Serial I/0 clock input frequency CLK (P14} (Note 3) 1 MHz
£(Xon) Clock oscillating frequency {Note 3) 4 MHz
1(Xcinw) | Clock oscillating frequency for clock function (Note 3, 4) 32 50 kHz
Note 1 [ Itis exceptto use PS5, as Xcin.
2 ! The average output currant oy (avg) and oL (ayg) are the average value during a 100ms.
3 . Qscillation frequency is at 50% duty cycle.
4 ! When used in the low-speed mods, the clock oscillating frequency for clock function should be
f(Xew) <t{Xim) /3. )
MITSUBISHI a7
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MITSUBISHI MICROCOMPUTERS

M37475SM2-XXXSP,M37475Ma-XXXSP
M37475M8-XXXSP,M37476M2-XXXSP/FP
M37476M4-XXXSP/FP,M37476M8-XXXSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOME ! i =

M37476M2-XXXSP/FP, M37476M4-XXXSP/FP, M37476M8-XXXSP/FP
ELECTR'CAL CHARACTERISTICS (Vee=2.7105.5V, Vgg=AVgs= 0V, Ta=—20 to 85C, unless otherwise noted) ;

! Limits
Symbol Parameter ‘ Test Conditions in Tyo. | Max Unit
v “H" output voitage PG,—P0;, P1,—P1,, | Vec=5V. lop=—5mA 3 v
oH P2y—P2;, Pag—Pdy | Vee=V, low=—1.5mA i 2 !
v “L” output voltage PO;—PQ;, P15—P1,, { Vee =5V, lo.=10mA | 2, v
ot P2, P27, Pag—Pdy { Vee=3V. lo,=3mA : 1,
v Vec=5v | 0.5, :
Vi+=Vy- | Hysteresis POy—P0;, P3y—P3; Veom3V : 0.3 \
CcC™ i .
Vr+—Vi- | Hysteresis RESET Vee=5V 0.5 v
—Vr- steresis
T+ Vr y Vee=3V 0.3
) Vee=5Vv 0.5
Vr+—Vr~ | Hysteresis P1,/CLK use as CLK input Visry 0.3 v
cc™ A
V=0V, Vee=5V —5 A
i “L" input current POg—PQ;, P1,—P1;, P3y—P3,, not use pull-up transistor V=3V -3 “
* Pdo—Pdy, PSe—PSq Vi=0V, Vee=5V | —0.25| —0.5| —1.0 A
use pull-up transistor Vee=3V —0.08| —0.18| —0.35|
Vee=5V —5
he “L* input current P3, V=0V vcc=3v 3 HA
[ -
V=0V, not use as analog input] Vec=5v —5 A
: M
not use pull-up transistor —
[ “L” input current P2o—P2; put-up - - Vo3V 3
Vi=0V, not use as analog input| Vee=5V —0.25| ~-0.5! -—1.0 mA
use puil-up transistor Vee=3V —0,08 | —0.18| —0. 35
) . V=0V Veo=5V —5
he “L" input current RESET, Xy (X is at stop mode) Veom3V =3 “A
“H" input current POy— P07, P1g—P1;, P33—P3,, Vi=Vee, Vee=5v 5 A
tn Pdy—P4y, PSg—P5; not use pull-up transistor Vee=3V 3l
Vee=5V 5
(1 “H” input current P3, Vi=Vee Vec=13V 3 A
cc
L Vi=Vee, not use as analog input, | Vee=5V 5
e H" input current P2,—P2, not use pull-up transistor Veem3V 3] “ A
—— Vi=Vee. Voo ™5V 5
b “H" input current RESET, X (;(m is at stop mode) = 3 A
At normal operation, Vee=5V 3.5 7
A-D conversion is nat executed
K= dMH2 Veem3v 1.8, 3.6
mA
At normal operation, Vee=5V 4 8
A-D conversion is d
Xy =4MHz Vee=3V 2
At low-speed mode,
‘sp Veem5V 30 80
lee Supply current Xcour is low-power mode, A
A-D ion is not d
Vee=3V 15 40
X =0Hz, Xon=32kHz, Ta=25T
At wait mode, Vee=5V 1 2 mA
Xiy=4MHz Vee=3V 0.5 1
At wait mode. Xin=0Hz, Xcin=32kH2, | V=5V 3 12
Xcour is low-power mode, Ta»25C | Voe=3V 2 8 A
Stop all oscillation Ta=25C 0.1 1 “
Voc=5V T2=85¢C 1 10
Vaam RAM retention voitage Stop all oscillation 2 ! \'/
38
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MITSUBISHI MICROCOMPUTERS

M3747SM2-XXXSP M37475M4-XXXSP
T M3747SMB-XXXSP M37476M2-XXXSP/FP
T . M37476MA-XXXSP/FP,M37476M8-XXXSP/FP

Toateen Lt SINGLEACHIPVE-BIT CROCS RIICROCOIMPUTE

MITSUBISHI(MICMPTR/MIPRC)

A-D CONVERTER CHARACTERISTICS (Vcc=27105.5v, Veg=AVgsm0V. Ta=—20 10 85C, {( Xi)=4MHz, unless otherwise noted)

. Limits |
Symbol Parameter . Test Conditions - T — Unit
Min. | Typ. Max. |
— Resoiution 8 f bits
— Non-linearity efror *+2 , LSB
— Differential non-linearity error +0.9 ' LS8
Vec=Vagr=5. 12V, lou =0mA
Vor 2Zero transition error Co_ Tner oL{aum) T i 2 LSB
Vee=Vaer=3. 072V, loL(sum)=0mA 3
Vee=Vger=5. 12V .
VEesT Fuli-scale transition error cc—TReF + 4 LS8
Vee=Vaer=3. 072V | 7
tcony Conversion time [ 25 us
Vvrer Reference input voltage 0.5Vee Vee v
Riaooer | Ladder resistance value 2 5 10 k
Via Analog input voitage 0 I Vaer v
MITSUBISHI 39
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’ MITSUBISHI MICROCOMPUTERS

M3747SM2-XXXSP,M37475M4-XXXSP
M3747SM8B8-XXXSP,M37476M2-XXXSP/FP
M37476M4-XXXSP/FP,M37476M8-XXXSP/FP

SINGLE-CHIP 8.-B!T CMOS MICROCOMPUTER

32P4B Plastic 32pin 400mil SDIP
EIAJ Package Code JEDEC Code | Weight(g)
SDIP032-P-0400 - | 2.2
Scale 25 1

AN AN AAAAAAA AN

]

lei}

O Ol -

gUUUUUUUUUUUUUU%

x
0 Di i Mitlimet:
I Mension 1IN nlhimeters
Symbol Min Nom Max
A — = 5.08
< Ay 051 - -
A2 - 38 =
b 0.35 0.45 055
z bl 09 1.0 13
b2 0.63 0.73 1.03
¢ c 0.22 0.27 0.34
D 278 280 282
b2 E 8.75 89 3.05
‘ € - 1.778 -
SEATING PLANE B = 10.16 -
L 3.0 — —
8 0 — 15
42P4B Plastic 42pin 600mil SDIP
EIAJ Package Code | JEDEC Code |  Weight(g) |
SOIP042-P-0600 | - [ 41 o
. 4 @ ’\
Scale 1 271
NINNAOONANNANNANNANNNAN 7
O Ol w 3
IVAVANININISIVISIVANIVANARARINARININIOIY —
D @ <
D Symbol D&T‘ension'\:gmMillimi;z;s
A _ - 5.5
A 051 - -
< hi o S - s e
S IaYaYaUsaPa YaYAYAYAY AP aYaWabaUalaYsPala b 0.35 0.45 055
~ I _ br 0.9 1.0 13
< be 063 0.73 1.03
— c 0.22 0.27 0.34
D 36.5 36.7 369
u-i ] o 2 E | 128 | 130 | 13.5
& - 1.778 -
SEATING PLANE léi] — 15.24 =
| 3.0 - -
9 i [ 15
40 MITSUBISHI
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HITSUBISHICHICHPTR/ MITSUBISHI MICROCOMPUTERS

' ’M37475M2-XXXSP M37475M4 XXXSP
M37¥75M‘8 XXXSP,M37476M2-XXXSP/FP
M3747€M‘4-XXXS@/F’P M37476M8B-XXXSP/FP

e 2N oy Pl Ares rbis pricnoCaBuTER

56P6N—A Plastic 56pin 10X 1 4mm body QFP
EIAJ Package Code JEDEC Code Weight (g)
* QFP056-P-1014 — 0.79

M

Scale - 2]5 ! HD ‘ diij: Uﬂ:t:ﬂ4__1

&

5 9= v ig o Lo t ug—'

Recommended Mount Pad

Bimension in Millimeters
Symoal Min Nom Max
A = - 305
Al g 0.1 0.2
A2 - 2.8 -
b 0.3 0.35 Q.45
0.13 Q.15 0.2
D 9.8 10.0 10.2
E 13.8 14.0 14.2
e - 08 -
HD 125 128 13.1
He
L
L

E
He

T

LEEELEEEERELEELE

@

| (EEEEEEEELE) S——
G &

16.5 16.8 17.1
04 0.6 08

1 - 14 -

< )
o\ Y - - 0.1
8 0 = 10
b2 = 0.5 -
3 12 - 1.3 =
Mp - 10.6 -
Me - 146 -
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