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4-BIT MICROCONTROLLER

GENERAL DESCRIPTION

HM75200 is an advanced single chip CMOS 4-bit micro-controller, [t contains 2K-byte ROM,
64-nibble RAM, 4-bit ALU, 13-level subrountine nesting, 22-stage time base, one independent
12-bit timer/counters and one data pointer (DP) for the kernal function, and the HM75200 also
contains 5 interrupt sources, 10 /O ports (including § output ports for LED driving, | input
ports and 2 ports for bidirection I/Q) and one high frequency clock output for modulating
infrared signal.

Except low-power consumgption and high speed, HM735200 also has sleep and hold mode
operation for the power saving function.

HM75200 is suitable for application m family appliance, remote control, consumer products
and toy controller.

FEATURES

+ Operation voltage : 4.5V to 6V (clock frequency : 32 KHz 1o 8 MHz)
2.9V 10 3.3V (clock frequency : 32 KHz 10 4.19 MHz)
« Clock sourse © Single clock system for RC ., Crystal or external clock sowree, decided
by mask option.
o Instruction set @ 109 powcertul inslructions.
* Instruction eycle lime @ Up to Tus (for 8 MHz).
* ROM capacity : 2K % B bils.
* RAM capacity @ 52 x 4 bils.
« Inpur port : 1 port ¢4 bus)(pull-up or pull-down resistor available decided by mask option).
= Outpat pott : 1 port (4 bits) (open drain , high current for LED driving)
« Budizection FO port @ 2 ports {8 bits) (push-pull or open-drain decided by musk option)
+ |2 Iuts tmerfeounter @ One 12 bits tmer/ecounter is programmiable for timer, event counter
and 2aulse widih measurement mode.
« One data pointer (DP) which can be the address ponter tor the program ROM.
+ Built-in ttme base counter : 22 stages.
» Subrountine nesting @ Up to 13 levels,
+ Inlerrupt @ External - . 0 2 input Inderrupt SOUrCes.
interual - - | Timer overftow interrupt.
I [ime base interrupt.
 High frequency clockout: Programmuble high frequency clock output for modudaling
infrared signal.

* Powersaving function . Sleep function. CPU hold internal siate and stop oscillator wor knya.

Hold function, CPU hold inernal state and oscillitor still working.

* Package tvpe . HM75200H  Chip lonim 22 sads.
HM75200AF DIP 1B pins.
HM75200BP DIP 20 pins.
HM75200C1 DIP 22 pins,
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APPLICATION

HM 75200 is suitable for application in family appliance, remote control, consumer product and
toy controlier.

PIN CONFIGURATIONS

HMT732(HA P HM75200BP
PR 3TRGA ¥ob_ P2 3TRGA [T | oD __
70 KESET o ? Pg 3INTG
P XOUTNC e RESET
prE XN K P72 4 XOLTMNC
7 NC mir] $ XIN/CLK
. PO MIWAKEUPI) 6 NC
P1MCLKOUT (WAREURS) py greLKOUT
PI 1 v W ARKEDP2S 17 PO MW AKEUPY
Pl PO LWAKELPT) p2L] 8 PO.2W AKELP2
v PO W ARELPO) radle M IAWAKEUPI
38 Y (10 PO (W AKEUPD
DIP 13 PIN LiP 20 PIN
HM73200CP
psod ! [ wp
rx3g] 2 20 pa2ANTO
praC] 3 20 ] RESET
prigd 4 19 22 pi.|
przr] 18 13 XOUTING
Pril] 6 17 P XINFCLK
moel} 7 16PN
prit] s 151 poa
P20 9 H“O 2
py 30010 130 ot
Ve 1t 12K poo
PIP 22 PIN
FUNCTIONAL BLOCK DIAGRAM
RESET  XINMLK  XOUT/NC
Resel Clack Tome leep Mode
Control Geperator Generstor Contrgl ==
System Contral |.
[Tms ]
Sk
RAM
[hi 1=
PORTTEDR
/O Controk m 1
0. FWAREDP
Infrared Control

i

LADHTEND
I'd
ild
0dd
rid
Tid
kid
1'8d
QLTS
YOELT R

| MR
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PIN DESCRIPTIONS
Symbol H
v, 21
' i0
RESET 19
NC 15
XIN/CLK 16
XOUT/NC 17
PO.G/WAKEUPO 1 |

PO.I/WAKEUPI 12
PO.2/WAKEUP? 13
PO.3/WAKEUP3 14
PLO/CLKOUT 6

P1.] 7
P12 8
P13 9
P10 2
P71 3
P72 4
P73 5
F8.O/INTI 22
P8.1 i8

P8.2/INTO 20

P8.3/TRGA 1

- BF

20
{0
18
15
Ié

17

11
12
13
14

6

BOND QD -d

Lh et

19

AP
18

17
14
15

16

10
11
12
13

6

£ L

s 18

22
1
20
16
V7

18

12
13
14
15

- R

19

21

L piinetion) T
Power supply (+)
Power supply (-)
System reset input terminal
Reserved
Resonator (crystad) or RC connecting pin
Osc. type decided by mask option
NC for RC osc type
QSC. output pin for resonator {crystal) type
4 bits input port (putl-up, pull-dewn by mask
option)
Sleep fuction releasinginput pins, active low

1 bit output pin (open-drain, high current
aut put pin); Ciock output pin for infrared
signal

3 bits output pin (open-drain, high current
output port)

4 bits bidirection IYO port (push-pull, open-
drain by mask option)

1 bit bidirection I/O pin with external inter-
rupt input pin for INT1. (push-puli, open-
drain by mask option)

1 bit bidirection V'O pin (push-pull, open-
drain by mask option}

1 bit bidirection I/0 pin with external inter-
rupt input pin for INTO.(push-pull, open-
drain by mask option)

1 bit bidirection VC pin with external timer/
counter input pin for timer A {push-pull,
open-drain by mask option)




ABSOLUTE MAXIMUM RATINGS

Items Sym.
Supply Voltage Vo
Input Voltage Vi
Output Voltage v,
Output Current I,
Power Dissipation Py
Operating Ternperature Topr
Sterage Temperature Tsig

HM75200

4-BIT MICROCONTROLLER SERIES

Ralings

. Conditions

05V 7V
0.5V 1o V0.5V

0.5V io V, +0.5V

RECOMMANDED OPERATING CONDITIONS

Items Sym.
Supply Voltage Yoo
Input Voltage VY
Input Voliage v

Operating Frequency F

C

Except open-drain

05V 7Y Open-drain
32mA Porl P7,P8
300w Topr=70°C
-30°C 10 70°C
-55%Co 123°C
Ratings Condition
4.5V 1o 6V 32 KHz< Fc<8 MHz crystal
24V 1033V 32 KHz< Fe<d. 19MHz crystal
24V 6V 32KHz<Fc<4.19 MHz by RC osc

0.75*V__to V

[als]

070V 0V,
QI 510V
0.25%V,_ 1oV,

0.3:‘&-’0D oV,
0.1 Vnn to VDD

32K to 419 MHz
32K to 8 MHz

Hysteresis input, RESET,P§,PO;
V, 245V

Except hysteresis input; V| 24.5V
YV p<d.5V

Hysteresis input, RESET PS8, PO;
VDDE4.5V

Except hysteresis input;V
Vp<d SV

=4 5V

o)

CLK (RC OSQO)
XINLXQUT (crystal)

DC ELECTRICAL CHARACTERISTICS (V  =330.5V, V=0V, Topr=-30°C to 60°C)

Supply current |

oo

Hysleresis voltage Vivs
Input current I
lll.

Mrﬂ 'I"yp. Max. - Umt

02 1
g8 15
05 10

50 .
es -
-
-

Conditions

mA V=33V Fe=960KHz

BA V=33V, Fc=32KHz

AV =3.3V, Sleep mode

HA V=3V Fc=250KHz

A% RESET, P8

A PortPORESET:V _ =3.3V,
V. =3.30V

HA  Open-drain:V =33V,
V=330V -

mA  Push-pullV =33V,

V=04V



|

SEEST—= " HM75200
ZESEE 4.311’ Mm:ko CONTROLLER
Parameters Sym. Min. Typ. Max. Unit . Conditions
Cutput voliage Vo 20 - - v Push-pulh:V =27V, =
-B0A
v, - - 03 v Except port P1V_ =2.7V.
[, =0.9mA
Cutput currens Iy 9 - - mA  Port PI; V=27V,
vV, =09V
Leakage current LR - - 2 HA  Open-draim;V, =3.3V,
V., =33V
Input resistor R, 100 200 300 Kohm Port PO
300 600 900 Kohm RESET
=205V, V, =0V, Topr— S30°C 10 60°C)
Parameters Sym. Min, Typ. Max. Unit Conditions
Supply current T - 1.0 5 mA V=55V, Fe=4.19MHz

0.5 2 mA VDD:S.SV.FC=960 KHz
- 05 IO WA V=55V, Sleep mode
- 025 - mA V=43V, Fe=500KHz

Hysteresis voliage Vs - 03 - Y RESET, P8
[nput current Ty - - +2 pA  Port PO, RESET:V =55V,
YV, =3.5/0V
- 1?2 pA  Open-drain; V=55V,
V. =5.5/0V
I - - -2 mA  Push-pull : V=55V,
V=04V
Output voltage Vo 24 - - V Push-pull : V=45V,
1,,=-250uA
Vi - - 04 v Except port P1 .VDD=4.5V,
I,=2.0mA
Output current L, 20 - - mA  Port P1,V =4.5V,
Vo =10V
Leakage current I, - - 2 A Open-drain : V| =5.5V,
V=35V
Input resistor R, 30 90 150 Kohm Port PO

100 300 450 Kohm RESET
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APPLICATION CIRCUIT
Vpp
PO.3 jjz
P2 Fl.1
FO.t Pr.2
PU.G P13
P73
F7.2
P11
PO PR.0
Pa.I
HM75200 P82
% P83
t RESET ;‘ -
77'—|/;, INFRARED SIGNAL
=" 1 P1.O
E RC OSC NCl(XOUT
| |
| CLEK/XIN
| |
¥
I l 1 55
L__“Z77
——— e —— 4
| CRYSTAL OsC |



