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M37516F8HP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

MITSUBISHI MICROCOMPUTERS

PRELIMINARY

Notice: This is not a final specification.

Some parametric limits are subject to

change.

DESCRIPTION
The M37516F8HP is the 8-bit microcomputer based on the 740
family core technology.
The M37516F8HP is designed for household products and office
automation equipment and includes serial I/O functions, 8-bit
timer, A-D converter, and I2C-BUS interface.

FEATURES
●Basic machine-language instructions ...................................... 71
●Minimum instruction execution time .................................. 0.5 µs

(at 8 MHz oscillation frequency)
●Memory size

Flash memory ............................................................... 32 Kbytes
RAM ................................................................................ 1 Kbytes

●Programmable input/output ports ............................................ 40
● Interrupts ................................................. 17 sources, 16 vectors
●Timers ............................................................................. 8-bit ✕ 4
●Serial I/O1 ................... 8-bit ✕ 1 (UART or Clock-synchronized)
●Serial I/O2 ................................... 8-bit ✕ 1(Clock-synchronized)
●Multi-master I2C-BUS interface (option) ...................... 1 channel
●PWM ............................................................................... 8-bit ✕ 1
●A-D converter ............................................... 10-bit ✕ 8 channels
●Watchdog timer ............................................................ 16-bit ✕ 1

PIN CONFIGURATION (TOP VIEW)

Fig. 1  M37516F8HP pin configuration

●Clock generating circuit ..................................... Built-in 2 circuits
(connect to external ceramic resonator or quartz-crystal oscillator)

●Power source voltage
In high-speed mode .................................................. 4.0 to 5.5 V
(at 8 MHz oscillation frequency)
In high-speed mode .................................................. 2.7 to 5.5 V
(at 4 MHz oscillation frequency)
In middle-speed mode ............................................... 2.7 to 5.5 V
(at 8 MHz oscillation frequency)
In low-speed mode .................................................... 2.7 to 5.5 V
(at 32 kHz oscillation frequency)

●Power dissipation
In high-speed mode ..........................................................34 mW
(at 8 MHz oscillation frequency, at 5 V power source voltage)
In low-speed mode ............................................................. T.B.D.
(at 32 kHz oscillation frequency, at 3 V power source voltage)

●Operating temperature range.................................... –20 to 85°C

APPLICATION
Office automation equipment, FA equipment, Household products,
Consumer electronics, etc.
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Fig. 2  Functional block diagram

FUNCTIONAL BLOCK

X
I

 
N

X
O

 
U

 
T

S
 

I
 

/
 

O
 

1
 

(
 

8
 

)

R
 

 
 

A
 

 
 

M
F

 
l

 
a

 
s

 
h

m

 

e

 

m

 

o

 

r

 

y

C 
 

 
 

 
P

 
 

 
 

 
U

A X Y S

P 
C

H
P 

C
L

P 
S

V
S

 
S

1 8

R 
E

 
S

 
E

 
T

1 5

V
C

 
C

4 3
1 2

C 
N

 
V

S
 

S

C 
N

 
T

 
R

0

P 
0

 
(

 
8

 
)

2 7
2 8

2 9
3 0

3 1
3 2

3 3
3 4

P
 

1
 

(
 

8
 

)

1 9
2 1

2 3
2 5

2 0
2 2

2 4
2 6

P 
2

 
(

 
8

 
)

6
8

1 0
1 3

7
9

1 1
1 4

3 9
4 1

4 0
4 2

P 
3

 
(

 
8

 
)

P 
4

 
(

 
8

 
)

4 6
4 8

4
4 7

1
3

5
4 4

4 5

I / O 
 

 
p

 
o

 
r

 
t

 
 

 
P

 
3

I / O 
 

 
p

 
o

 
r

 
t

 
 

 
P

 
 

 
0

I / O 
 

 
p

 
o

 
r

 
t

 
 

 
P

 
 

 
1

I / O 
 

 
p

 
o

 
r

 
t

 
 

 
P

 
 

 
2

I / O 
 

 
p

 
o

 
r

 
t

 
 

 
P

 
 

 
4

1 6
1 7

3 5
3 7

3 6
3 8

A
 

-
 

D
c

 

o

 

n

 

v

 

e

 

r

 

t

 

e

 

r

(

 

1

 

0

 

)

V
R

 
E

 
F

A 
V

S
 

S

I2
C

(

 

8

 

)

C 
N

 
T

 
R

1

0

X
C

 
I

 
N

X
C

 
O

 
U

 
T

2

I N 
T

0–
I

 
N

 
T

3

P 
W

 
M

 
 

 
(

 
8

 
)

S 
I

 
/

 
O

 
2

 
(

 
8

 
)

M 
a

 
i

 
n

 
-

 
cl

 
o

 
c

 
k

 
 

i n 

p

 

u

 

t

S 
u

 
b

 
-

 
cl

 
o

 
c

 
k

 
 

i n 

p

 

u

 

t
S 

u
 

b
 

-
 

cl
 

o
 

c
 

k
 

 
o u 

t

 

p

 

u

 

t

1 3
1 4

M 
a

 
i

 
n

 
-

 
cl

 
o

 
c

 
k

 
 

o u 

t

 

p

 

u

 

t
R 

e
 

s
 

e
 

t
 

 
 

i
 

n
 

p
 

u
 

t

P 
r

 
e

 
s

 
c

 
a

 
l

 
e

 
r

 
 

 
1

 
2

 
 

 
(

 
8

 
)

T 
i

 
m

 
e

 
r

 
 

 
1

 
 

 
(

 
8

 
)

T 
i

 
m

 
e

 
r

 
 

 
2

 
 

 
(

 
8

 
)

T 
i

 
m

 
e

 
r

 
 

 
X

 
 

 
(

 
8

 
)

T 
i

 
m

 
e

 
r

 
 

 
Y

 
 

 
(

 
8

 
)

P 
r

 
e

 
s

 
c

 
a

 
l

 
e

 
r

 
 

 
X

 
 

 
(

 
8

 
)

P 
r

 
e

 
s

 
c

 
a

 
l

 
e

 
r

 
 

 
Y

 
 

 
(

 
8

 
)

C
 

l
 

o
 

c
 

k
 

 
 

g
 

e
 

n
 

e
 

r
 

a
 

t
 

i
 

n
 

g
 

 
 

c
 

i
 

r
 

c
 

u
 

i
 

t

W
 

a
 

t
 

c
 

h
 

d
 

o
 

g
 

 
 

t
 

i
 

m
 

e
 

r
R 

e
 

s
 

e
 

t

X
C

 
I

 
N

X
C

 
O

 
U

 
T



3
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PRELIMINARY

Notice: This is not a final specification.

Some parametric limits are subject to

change.

VCC, VSS

CNVSS

RESET

XIN

XOUT

P00/SIN2
P01/SOUT2
P02/SCLK2
P03/SRDY2

P04–P07

P10/–P17

P20/XCOUT
P21/XCIN

P22/SDA1
P23/SCL1

P24/SDA2/RxD
P25/SCL2/TxD

P26/SCLK

P27/CNTR0/
SRDY1

P30/AN0–
P37/AN7

P40/CNTR1

P41/INT0
P42/INT1

P43/INT2/SCMP2

P44/INT3/PWM

P45–P47

PIN DESCRIPTION

FunctionsNamePin

•Apply voltage of 2.7 V – 5.5 V to Vcc, and 0 V to Vss.

•This pin controls the operation mode of the chip.

•Normally connected to VSS.

•Reset input pin for active “L.”

•Input and output pins for the clock generating circuit.

•Connect a ceramic resonator or quartz-crystal oscillator between the XIN and XOUT pins to set
the oscillation frequency.

•When an external clock is used, connect the clock source to the XIN pin and leave the XOUT
pin open.

•8-bit CMOS I/O port.

•I/O direction register allows each pin to be individually
programmed as either input or output.

•CMOS compatible input level.

•CMOS 3-state output structure.

•P10 to P17 (8 bits) are enabled to output large current for LED drive.

Power source

Table 1  Pin description

Function except a port function

• Sub-clock generating circuit I/O
pins (connect a resonator)

• I2C-BUS interface function pins

• I2C-BUS interface function pin/
Serial I/O1 function pins

• Serial I/O1 function pin

• Serial I/O1 function pin/
Timer X function pin

Clock input

Clock output

I/O port P0

I/O port P1

I/O port P2

CNVSS input

Reset input

I/O port P3

I/O port P4

•8-bit CMOS I/O port.

•I/O direction register allows each pin to be individually
programmed as either input or output.

•CMOS compatible input level.

•P22 to P25 can be switched between CMOS compat-
ible input level or SMBUS input level in the I2C-BUS
interface function.

•P20, P21, P24 to P27: CMOS3-state output structure.

•P24, P25: N-channel open-drain structure in the I2C-
BUS interface function.

•P22, P23: N-channel open-drain structure.

•8-bit CMOS I/O port with the same function as port P0.

•CMOS compatible input level.

•CMOS 3-state output structure.

•8-bit CMOS I/O port with the same function as port P0.

•CMOS compatible input level.

•CMOS 3-state output structure.

• Serial I/O2 function pin

• A-D converter input pin

• Timer Y function pin

• Interrupt input pins

• Interrupt input pin/SCMP2 output pin

• Interrupt input pin/PWM output pin
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SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

MITSUBISHI MICROCOMPUTERS

PRELIMINARY

Notice: This is not a final specification.

Some parametric limits are subject to

change.

FUNCTIONAL DESCRIPTION
CENTRAL PROCESSING UNIT (CPU)
The M37516F8HP uses the standard 740 Family instruction set.
Refer to the table of 740 Family addressing modes and machine
instructions or the 740 Family Software Manual for details on the
instruction set.
Machine-resident 740 Family instructions are as follows:

The FST and SLW instructions cannot be used.
The STP, WIT, MUL, and DIV instructions can be used.

Fig. 3  Structure of CPU mode register

[CPU Mode Register (CPUM)] 003B 16
The CPU mode register contains the stack page selection bit, etc.
The CPU mode register is allocated at address 003B16.
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Notice: This is not a final specification.

Some parametric limits are subject to

change.

MEMORY
Special Function Register (SFR) Area
The Special Function Register area in the zero page contains con-
trol registers such as I/O ports and timers.

RAM
RAM is used for data storage and for stack area of subroutine
calls and interrupts.

Flash Memory
The first 128 bytes and the last 2 bytes of flash memory are re-
served for device testing and the rest is user area for storing
programs.

Interrupt Vector Area
The interrupt vector area contains reset and interrupt vectors.

Zero Page
Access to this area with only 2 bytes is possible in the zero page
addressing mode.

Special Page
Access to this area with only 2 bytes is possible in the special
page addressing mode.

Fig. 4  Memory map diagram

0
 

1
 

0
 

01
 

6

0
 

0
 

0
 

01
 

6

0
 

0
 

4
 

01
 

6

0
 

4
 

4
 

01
 

6

F
 

F
 

0
 

01
 

6

F
 

F
 

D
 

C1
 

6

F
 

F
 

F
 

E1
 

6

F
 

F
 

F
 

F1
 

6

8
 

0
 

0
 

01
 

6

8
 

0
 

8
 

01
 

6

R
 

A
 

M
1

 

0

 

2

 

4

 

 

 

b

 

y

 

t

 

e

 

s

F
 

l
 

a
 

s
 

h
 

 
 

m
 

e
 

m
 

o
 

r
 

y
3

 

2

 

 

 

K

 

b

 

y

 

t

 

e

 

s

0
 

F
 

F
 

D1
 

6

0
 

F
 

F
 

F1
 

6

F
 

F
 

D
 

41
 

6

S
 

F
 

R
 

 
 

a
 

r
 

e
 

a

N
 

o
 

t
 

 
 

u
 

s
 

e
 

d

I
 

n
 

t
 

e
 

r
 

r
 

u
 

p
 

t
 

 
 

v
 

e
 

c
 

t
 

o
 

r
 

 
 

a
 

r
 

e
 

a

R
 

e
 

s
 

e
 

r
 

v
 

e
 

d
 

 
 

m
 

e
 

m
 

o
 

r
 

y
 

 
 

a
 

r
 

e
 

a
(1

 

2

 

8

 

 

 

b

 

y

 

t

 

e

 

s)

Z
 

e
 

r
 

o
 

 
 

p
 

a
 

g
 

e

S
 

p
 

e
 

c
 

i
 

a
 

l
 

 
 

p
 

a
 

g
 

e

R
 

e
 

s
 

e
 

r
 

v
 

e
 

d
 

 
 

m
 

e
 

m
 

o
 

r
 

y
 

 
 

a
 

r
 

e
 

a

S
 

F
 

R
 

 
 

a
 

r
 

e
 

a

F
 

l
 

a
 

s
 

h
 

 
 

m
 

e
 

m
 

o
 

r
 

y
 

 
 

I
 

D
 

 
 

c
 

o
 

d
 

e

N
 

o
 

t
 

 
 

u
 

s
 

e
 

d



6

M37516F8HP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

MITSUBISHI MICROCOMPUTERS

PRELIMINARY

Notice: This is not a final specification.

Some parametric limits are subject to

change.

Fig. 5  Memory map of special function register (SFR)
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M37516F8HP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

MITSUBISHI MICROCOMPUTERS

PRELIMINARY

Notice: This is not a final specification.

Some parametric limits are subject to

change.

Pin Name Input/Output I/O Structure Non-Port Function Ref.No.

Table 2  I/O port function

Related SFRs

I/O PORTS
The I/O ports have direction registers which determine the input/
output direction of each individual pin. Each bit in a direction reg-
ister corresponds to one pin, and each pin can be set to be input
port or output port.
When “0” is written to the bit corresponding to a pin, that pin be-
comes an input pin. When “1” is written to that bit, that pin
becomes an output pin.
If data is read from a pin which is set to output, the value of the
port output latch is read, not the value of the pin itself. Pins set to
input are floating. If a pin set to input is written to, only the port
output latch is written to and the pin remains floating.

Port P0

Port P1

Port P3

Input/output,
individual
bits

CMOS compatible
input level
CMOS 3-state output

Sub-clock generating
circuit

CPU mode register

(1)
(2)
(3)
(4)

(5)

(6)
(7)

(8)
(9)

(10)
(11)

(12)

Port P2

Port P4

CMOS compatible
input level
CMOS/SMBUS input
level (when selecting
I2C-BUS interface
function)
N-channel open-drain
output

CMOS compatible
input level
CMOS/SMBUS input
level (when selecting
I2C-BUS interface
function)
CMOS 3-state output
N-channel open-drain
output (when
selecting I2C-BUS
interface function)

CMOS compatible
input level

CMOS 3-state output

I2C-BUS interface func-
tion I/O

I2C-BUS interface func-
tion I/O

Serial I/O1 function I/O

Serial I/O1 function I/O

I2C control register

I2C control register
Serial I/O1 control
register

Serial I/O1 control
register

Serial I/O1 control
register

Timer XY mode register

A-D control register

Timer XY mode register

Interrupt edge selection
register

Interrupt edge selection
register

Serial I/O2 control
register

Interrupt edge selection
register

PWM control register

External interrupt input

PWM output

P00/SIN2
P01/SOUT2
P02/SCLK2
P03/SRDY2

P04–P07

P10/–P17

P20/XCOUT
P21/XCIN

P22/SDA1
P23/SCL1

Serial I/O2 control
register

Serial I/O2 function I/O

P24/SDA2/RxD
P25/SCL2/TxD

P26/SCLK

(13)P27/CNTR0/
SRDY1

Serial I/O1 function I/O

Timer X function I/O

A-D conversion input

Timer Y function I/O

External interrupt input

P30/AN0–
P37/AN7

P40/CNTR1

P41/INT0
P42/INT1

P43/INT2/SCMP2 External interrupt input

SCMP2 output

P44/INT3/PWM

P45–P47

(14)

(15)

(16)

(17)

(18)

(5)
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M37516F8HP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

MITSUBISHI MICROCOMPUTERS

PRELIMINARY

Notice: This is not a final specification.

Some parametric limits are subject to

change.

Fig. 6  Port block diagram (1)
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Notice: This is not a final specification.

Some parametric limits are subject to

change.

Fig. 7  Port block diagram (2)
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Fig. 8  Port block diagram (3)
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Notes regarding these materials
• These materials are intended as a reference to assist our customers in the selection of the Mitsubishi semiconductor product best suited to the customer’s application; they do not convey any license under any intellectual property

rights, or any other rights, belonging to Mitsubishi Electric Corporation or a third party.
• Mitsubishi Electric Corporation assumes no responsibility for any damage, or infringement of any third-party’s rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or circuit application examples

contained in these materials.
• All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of publication of these materials, and are subject to change by

Mitsubishi Electric Corporation without notice due to product improvements or other reasons. It is therefore recommended that customers contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product
distributor for the latest product information before purchasing a product listed herein.
The information described here may contain technical inaccuracies or typographical errors. Mitsubishi Electric Corporation assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.
Please also pay attention to information published by Mitsubishi Electric Corporation by various means, including the Mitsubishi Semiconductor home page (http://www.mitsubishichips.com).

• When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total system before making a final decision
on the applicability of the information and products. Mitsubishi Electric Corporation assumes no responsibility for any damage, liability or other loss resulting from the information contained herein.

• Mitsubishi Electric Corporation semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life is potentially at stake. Please contact Mitsubishi Electric
Corporation or an authorized Mitsubishi Semiconductor product distributor when considering the use of a product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical,
aerospace, nuclear, or undersea repeater use.

• The prior written approval of Mitsubishi Electric Corporation is necessary to reprint or reproduce in whole or in part these materials.
• If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and cannot be imported into a country other than the approved

destination.
Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

• Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product distributor for further details on these materials or the products contained therein.

Keep safety first in your circuit designs!
• Mitsubishi Electric Corporation puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble may occur with them. Trouble with semiconductors may lead to

personal injury, fire or property damage. Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of non-flammable
material or (iii) prevention against any malfunction or mishap.
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