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CMOS 4-bit 1-chip MICROCOMPUTER S-1460CF/14L60CF

The S-1460CF/14L60CF is a CMOS 4-bit microcomputer, which
integrates ROM, RAM, a timer and I/O ports on a single chip. Since the
S-1460BF/14L60BF has a 4Kx16-bit ROM, a special terminal for remote
control signal output and key-on wake-up functions, it is ideal for infrared
remote controller.

Due to its low operating voltage range (1.2V to 3.6V), the S-14L60BF is
suitable for single-battery powered devices.

B Features
Characteristics

e Power supply voltage : 1.8to0 3.6 V (S-1460CF)
1.2 to0 3.6 V (S-14L60CF)
e Current consumption
S-1460CF : Running : 1.0 mA max. at 1IMHz, 3 V operation
Standby : 1.0 pA typ., 10 pA max.
S-14L60CF : Running : 0.3 mA max. at IMHz, 1.5 V operation
Standby : 10 pA max.
e Operating frequency : 1 MHz
e Instruction execution time : 4.0 ps at 1 MHz oscillation
Hardware functions

e ROM: 4Kx16 bits

e RAM: 128x4 bits

e Port : 8-bit input, 8-bit output, 4-bit I/O

e Remote control signal output

e Standby counter

e Timer / Counter : 10-bit counter, 8-bit timer
e Watchdog timer

e Key-on wake-up

e Interrupt function: Internal (two)

e Oscillation circuit : for Ceramic oscillator

e Standby status : Stops oscillation, holds internal status

e Internal low-voltage detector (only for the S-1460CF)
Software

e Instruction: 35 basic instruction sets (166 if addressing modes are included)
e 16-level subroutine nesting

Package

e 28-pin SOP

OTP version

e S-1460CF 1 S-14P60AF

e S-14L60CF : For software evaluation, use the S-14P60AF

W Applications

¢ Remote controller
e Other small-sized control equipment
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CMOS 4-bit 1-chip MICROCOMPUTER

S-1460CF/14L60CF

B Dimensions (28-pin SOP)
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28-pin SOP
Top view
1 N\ 28h Pu
Pss O 2 27 [] P
P O3 26 [ P2
P, 4 25 [ P2
P, Os 24 0 Py
Ps 06 23 A Py
Nnc vz 220 Pis
rRMO O 8 213 Py
TESTO9 20 3 Py
Vee 010 19 A Py
cL1d 18 [ Pos
cL2giz 17 B Py,
Vss 0 13 16 H Py,
RESET 4 14 15 F Pgo

Name I/0 Functions
Vee O Positive power supply
Vss 0 GND potential terminal
CL1 Input | Oscillation circuit input terminal
CL2 Output | Oscillation circuit output terminal
RESET Input | Reset input terminal (pull-up resistor is built in)
TEST Input | Test input terminal (pull-up resistor is built in)
RMO Output | Remote control signal output terminal
I/0O ports, selectable in bit unit.
Pgo t0 Pos I/0 Built-in pull-up resistor and Nch opendrain output are available in
mask option.
P10 10 Pys Input ports, alsq used as sense inpu_t of key matr?x.
Input | Standby status is released by inputting low level in standby status.
P20 t0 Pa3 ; A S
Pull-up resistor is built in.
P3o to P33 Output | Output ports, also used as scan output of key matrix.
P4o 10 Py3 Nch opendrain output is also available in mask option.
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CMOS 4-bit 1-chip MICROCOMPUTER
S-1460CF/141L60CF

B Block Diagram

The S-1460CF/14L60CF blocks connect with a 4-bit data bus(DB), 4-bit address bus(AB), 4-bit RAM address
bus(RA) and 12-bit operation bus(OB).

Oscillation control

| Timer

| Counter |—

i

A
[

]
? | [
]
P10 to Pz Key sense 2
Py to P23|:> port M— J
\‘_ —
P30 t0 Psg key scan <:: 3 Interrupt -
Pao to P43<: );;ort V— vector 4_‘.— Ir;fnr'?oﬁt :
Al Program table ~
counter
R = E ’\fAfo ACCA
urrer —
<: 1 Instruction SYSA ACCB
Poto Pos (2N POO KL decoder [ ALU SYSB
buffer <:> PAN
\_| u— > ——ra
|_| N/ | DB
< [ 1t LI 4 & v 1 H
iy 4 [l I [
U0 oo U4
Watchd P Stack
Seser <+ iilitr‘r:m}rog regailgt?er K— RAM : stack K= potii(t:er
Standby
control [<&— Osc. control f ? T
System clock b
Ll O generation circuit | Vec  Vss  RESET
? ¢ System
CLl CL2 clock
B Absolute Maximum Ratings
Parameter Symbol Conditions Ratings Unit
Storage temperature Tsig -40 to +125 °C
Operating temperature Topr -10 to +70 °C
Power supply voltage Vee Ta=25°C -0.3t0 +7.0 \%
S-1460CF ' )
Ta=25°C
Power supply voltage Vee S-14L60CE -0.3to +4.0 \%
Input voltage Vin Ta=25°C Vss-0.3 t0 Vcc+0.3 V
OUtpUt voltage Vout Ta=25°C Vss t0 Ve \Y
Power dissipation Pp Ta=25°C 300 mw
B Recommended Operating Conditions
(Ta=-10°C to +70°C)
Parameter Symbol Conditions Min. Typ. Max. Unit
Power supply fosc=1 MHz
voltage Vee | 51a60CF 1.8 | 0O 36 |V
Power supply fosc=1 MHz
voltage Vee | sa160CF 1.2 ] 0 36 |V
Input voltage Vin 0 0 Vee V
System clock Vcc=1.810 3.6 V (S-1460CF)
frequency fosc Vee=1.2t03.6 V (S- 02 1.0 | MHz
14L60CF)
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CMOS 4-bit 1-chip MICROCOMPUTER
S-1460CF/141 60CFE

B DC Electrical Characteristics

1. S-1460CF
o VCC:3 \Y
(Ta=-10°C to +70°C)
Parameter Symbol| Conditions(applicable terminals) Min. Typ. Max. Unit
Operating current consumption lcco | fosc=1 MHz, no load — 0.4 1.0 mA
. OFF mode (When low voltage
Standby current consumption lces detection is used) — 1.0 10 pA
. OFF mode (When low voltage
Standby current consumption lces detection is not used) — 0.1 9 pA
High level input voltage Vi 0.8xVce — — V
Low level input voltage Vi — — 0.2xVcc Vv
- —
High level input leakage current ILH Allinput pins — — 1 pA
Vin=Vcc
Low level input leakage current I Without pull-up resistor -1 — — A

Poo 10 Pos, Vin=Vss
High level input current ™ RESET, Vin=Vcc-0.3V -8 -5 -2 A
With pull-up resistor, P to Pgs,

Low level input current 1 liia P10 10 P1a, Pao {0 Pas, Vin=Vss -120 -50 -20 A
Low level input current 2 liLo RESET, Vin=Vss -10 -4 -1.5 A
Low level input current 3 liLa TEST, Vin=Vss -30 -10 -3 A
High level output current 1 lon1 RMO, Vour=2.1V — -10 -5.0 mA
High level output current 2 loz \P/OO “12P°13V — -3 -15 mA
QUT—4&-
High level output current 3 lows | 2010575, P t0 Pas | 0| 200 | wA
QUT—4&-
Low level output current 1 loL1 RMO, Vour=0.4V 400 1000 — pA
Poo to Po3
Low level output current 2 loLe Vour=0.9 V 1.0 1.5 — mA
Low level output current 3 loLs P30 tci P33, Pao 10 Pas 1.0 1.5 — mA
Vour=0.4 V
Schmitt hysteresis width Vwp — 1.0 V

* TEST, RESET, Pqg to Pg3, P1o to P13, P2 to P23
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CMOS 4-bit 1-chip MICROCOMPUTER

S-1460CF/14L60CF

2. S-14L60CF
* VCC:1-5 \Y
(Ta=-10°C to +70°C)
Parameter Symbol| Conditions(applicable terminals) Min. Typ. Max. Unit
Operating current consumption lcco | fosc=1 MHz, no load 0 0.15 0.3 mA
Standby current consumption lccs | OFF mode 0 1 10 pA
High level input voltage Vi1 0.8xVcc O O \
Low level input voltage Vi 0 O 0.2xVcc \
- —
High level input leakage current I Allinput pins a O 1 MA
Vin=Vcc
. Without pull-up resistor
Low level input leakage current | -1 O O A
P g L Poo 10 Pos, Vin=Vss K
High level input current m RESET, Vn=Vcc-0.3V -4 -2 -1 uA
. With pull-up resistor, Pgo to Pos,
Low level input current 1 | -30 -10 -3 A
P t P1o 10 P13, P2o 10 Pa3, Vin=Vss W
Low level input current 2 liLo RESET, Vin=Vss -2 -0.6 -0.2 uA
Low level input current 3 lis TEST, Vin=Vss -8 -2 -0.5 uA
High level output current 1 lons | RMO, Vour=1.1V 0 -3.6 -2 mA
. Poo t0 Pos
High level output t2 | O -0.6 -0.3 A
igh level output curren OH2 Vour=1.1 V W
High level output current 3 lon3 Pso tcl Pa3, Pao 10 Pag | -150 -100 HA
Vour=1.1V
Low level output current 1 loL1 RMO, Vour=0.4V 200 450 O pA
Poo to P03
Low level output current 2 loLe Vour=0.4 V 2.0 3.5 O mA
Low level output current 3 loLs P30 tcl P33, Pao 10 Pas 0.5 0.8 i mA
Vour=0.4 V
Schmitt hysteresis width Vwp 0 0.4 O Vv
* TEST, RESET, Pgo to Po3, P1g t0 P13, Poo to P23
A Vcc:3 Vv
(Ta=-10°C to +70°C)
Parameter Symbol| Conditions(applicable terminals) Min. Typ. Max. Unit
Operating current consumption lcco | fosc=1 MHz, no load 0 0.4 1.0 mA
Standby current consumption lecs OFF mode 0 1 10 uA
High level input voltage ViH 0.8xVcc O O \
Low level input voltage ' O O 0.2xVcc \
- —
High level input leakage current I Allinput pins O O 1 HA
Vin=Vcc
. Without pull-up resistor
Low level input leakage current | -1 O O A
P g L Poo 10 Pos, Vin=Vss a
High level input current [ RESET, Vin=Vcc-0.3V -8 -5 -2 pA
. With pull-up resistor, Poo to Pos,
Low level input current 1 | -120 -50 -20 A
P It P1o 10 P13, P2g 10 P23, Vin=Vss W
Low level input current 2 [ RESET, Vin=Vss -10 -4 -15 pA
Low level input current 3 lis TEST, Vin=Vss -40 -16 -6 pA
High level output current 1 loH1 RMO, Vour=2.6 V 0 -6.5 -3 mA
. Poo t0 Pos
High level output current 2 lonz Vour=2.6 V O 3 15 mA
High level output current 3 loms Pao “1 P33, Pao 10 Puz 0 -450 -200 PA
Vour=2.6 V
Low level output current 1 loL1 RMO, Vour=0.4V 400 1000 O pA
Poo to Po3
Low level output current 2 loL2 Vour=0.9 V 5 15 O mA
Low level output current 3 loLs P30 “1 P33, Pao 10 Puz 1.0 15 0 mA
Vour=0.4 V
Schmitt hysteresis width Vwp 0 1.0 O \Y

* TEST, RESET, Pgo to Pos, P10 t0 P13, P2 to Po3
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CMOS 4-bit 1-chip MICROCOMPUTER

S-1460CF/141 60CFE

B Instructions

1.
2.

1) Direct addressing modes

2) Relative addressing modes
3) Immediate addressing modes
4) Register addressing modes

The S-1460CF/14L60CF has 6 addressing modes.

5) Accumulator indirect addressing modes
6) Accumulator indexed addressing modes

3. Number of instructions

Instructions are 16-bit length, and executed in a single instruction cycle(4 clocks).

Light emitting diode

Basic Including addressing modes
Transfer instruction 6 15
_Arlthme_tlc operation 9 57
instruction
Logical operation
instruction 8 66
Branch instruction 7 19
Rotate/shift instruction 2 6
CPU control instruction 3 3
Total 35 166
B Application Example (S-1460CF)
f Infrared light
S-1460CF emitting diode
—Il? cL1 “MO AN
—Il—o—]ci2
777
777
_O\O—C Po1 ’
{ f Poz for display
POS
Poo
777
P to P13 .
i Key matr
P20 t0 Pas Bé « 8 X
N RESET
T para| 97
Pypto Py f—
VSS VCC

-

777

1.5 Vx2 ’
11—
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