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SONY.

CXP50120/50124

CMOS 4-bit 1 Chip Microcomputer

Description

The CXP50120/CXP50124 is a CMOS 4-bit micro-
computer which consists of 4-bit CPU, ROM, RAM, I/
O port, 8-bit timer, 8-bit timer/counter, 18-bit time
base timer, 8-bit serial I/Q, vector interruption, power
on reset function, fluorescent display tube controller/
driver, D/A conversion PWM output port. a remote
control receive circuit, 3-bit A/D converters, a 32kHz
timer/event counter 8-bit timer and a power supply
voltage detection reset function. They are integrated
into a single chip with the standby function, etc.
which are to be operated at a low power consumption.

Features
e |nstruction cycle  1.945/4.19MHz
1224s5/32kHz
{Selectable at programming)
* ROM capacitance
20,480 X8 bits (CXP50120)
24,576 X8 bits (CXP50124)
44 X 4 bits
(Display area included)
e 5] general purpose 1/0 ports
* 8 large current ports (Ports C, D)
e Fluorescent display tube controller/driver
{Maximum 256 segments display possible)
— 1 to 16 digits dynamic scan display
(1 to 8 digits at 24 segments)
— Page mode/variable mode
— Dimmer function
— High tension proof output (40V)
— Pull-down resistance
{mask option for each hit)
e 14.hit PWM output for D/A conversion
* Remote control receiving circuit ‘
{Be independent of the timer/counter)
¢ 3.bit A/D converter (8 channels per circuit)
e 32kHz reload timer/event counter

e RAM capacitance

7

80pin QFP (Plastic)

SONY reserves the right to change products and specificatons without notice.

e Power supply voltage detection reset circuit

e Rich wake-up functions
WP pin
4 general purpose ports (edge detection)
32kHz timer/counter
Remote control receiving circuit

e 8.bit/4.bit variable prescaler serial 1/0

¢ 8-hit timer with prescaler, 8-bit timer with pres-
caler/event counter and 18-bit time base timer,
8-bit reload timer with prescaler, independently
controlled

® Arithmetic and logical operations possible
between the entire ROM area, 1/0 area and the
accumulator by means of memory mapped 1/0

¢ Referance to the entire ROM area is possible
with the table look-up instruction

» 2 kinds of power down modes, sleep and stop

e Power on reset circuit {(mask option)

e Provided with 80-pin plastic QFP

s Provided with 80-pin piggyback QFP
(CXP50100)

Structure
Silicon gate CMQOS IC

£90379-HP

Thistinfcrmafion does not convey any license under patent rights of SONY corporation or others.
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Block Diagram

(With wake-up (Common with

function)

A/D converter

{Common with

{Common with (Common with

analog input) segment segment A/D
(Input and output is (Input and output is gg,t?gtsn (S)‘[J)t?stSB) ;a:r;grt?r:put)
possible by bit unit) possible by port unit)
SRS IR RS TR0 S O N OSSO S O N O
Port A Port B Port C Port D Port E Port F Port G Port H Port i
| S S S S S S g —
. | —N Program
______ Refﬂster ALU F/ counter {14) —~ | (Common with
+ segment
Accumulator L l, K :4>output
Data memory Flag 512 to 315),
448X {Common with
a | - » :é>segment
bits N Timer (8) Program memory| '—| © |~/ output
Data merory 20480 X8 bits S8 to S11)
Timer/Counter (8) {CXP50120)
..................... ] 24576 X8 bits
Serial 1/0 (8) (CXP50124)
Data memory Interrupt control K-
Timer (8)
64.X4 Stack d U
bits
PWM (14) K~ —lInstruction control
Display memory
96X 4 bits Time base timer
[ A/D Converter (f (18)
Fluorescent )
; EXTAL
display panel Remote control |~ Clock control
Coﬂtroller/ receive \_ [ XTAL
driver
ol lal 1d s 32kHz timer/ [* — TEX
ﬁ J\/ event counter [ >
VFOP g b L
e TN = Port X Port Y T 1
o > N o
wy o0} [7p] [ w
"3 vy T lesssps
(Common with «© Q 8 B 2 g g i~
PG PH g D 3 T Neg*
PLPK) O & X X g £
@ @ a

(Common with serial 1/0)
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Pin Configuration (Top View)

IR -
DAY s 568 R e o e
TR ESEEERFELLRLR R
@D
S4/PGO PDI
$5/PGI PDO
S6/PG2 PY3/RMC
S7/PG3 PY2/WP
S8,/ PKO PY1/PWM
S9/PK1 PY0
S10,/PK2 PE3
S11,/PK3 PE2
S12/PJ0 PEI
S13.7PJ1 PEO
514,/P]2 PF3
S15/PJ3 PF2
S16/T15 PF1
S17/TI4 PFO
S18/T13 PA3
S19,T12 PA2
S20/T11 PAl
$21/TI10 PAO
S22-T9 PX2/51
$23/T8 PX1/S0
T7 PX0/5C
T6 £C
T5 PB3/AD7
T4 PB2/AD6

RN TR
CEEE
EFE“;Q

ADO0/Pl0
AD1/PI
AD2/PI2
AD3PI3
AD4, PBO
AD5,/PB1

Note) Do not make any connections to NC pins.
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Pin Description

{input) of port X

Symbol Name 110 Description Equivalent circuit
Voo Supply voltage — Positive power supply pin
Vs Grounding voltage — GND pin
Clock generation circuit input
pin. Connect the crystal oscil-
lator or ceramic resonator [‘E
EXTAL Clock input I between the EXTAL and )FTAL. EXTAL O ]
To use an external clock input, T
connect the clock osciliation T—II—,,,
source to the EXTAL pin and| XTALO
open the XTAL pin.
in of the clock -
XTAL Clock output 0 Qutpu.t pin of the clock genera
tion circuit
M i P
Serves as the incorporated ask option ~ gt
power on reset circuit output pin.
RST Reset 1/0 When tnputtlng.a reset .51gna
from the outside, provide 2 ]
. . Output pull-up resistor
instruction cycles or longer of an
“L" level (OV) (P-ch Tr)
) N-ch Tr output
Schmitt inverter input
Serves as interrupt input pin.
. Permits the selection with a pro-
INT External interrupt ! gram of the edge and the level
modes.
T~ . - . B
EC Event count input | Event counter input pin
I Doubles as a serial interface o
SI/PX2 Serial input ! {8 bits) input pin and as hit *'2"" Schmitt inverter
Port X )
{input)} of port X
Data g r
disable ~
Doubles as a serial interface (8
SO/PX1 Serial output Port X I/0 | bits) cutput pin and as bit *'1" r

L]

3-state output or pull-up
resistor output possible
Inverter input




SONY CXP50120/50124
Symbol Name 1/0 Description Equivalent circuit
Data .
--.0
L Serial clock Doubles as clock input/output disable
SC/PX0 1/0 pin for the serial interface and as
Port X bit “0" (input) of port X 4
3.state output or pu]l-up
rasistor output possible
Schmitt input
: Remote control input Doubles as a remote control
RMC/PY3 Port Y P | reciver input pin and as bit "'3" oo
(input) of port Y
. Doubles as a wake-up input pin Schmitt inverter
Wake-up input
WP/PY2 Port Y i to release the standby state and
as bit 2" (input) or port Y.
Doubles as a PWM generator
PWM/PY1 EZ\::AYOMDM 0 (14 bits) output and as hit "'1" ’
(output) of port Y Data ».
(When reset : 1)
PYO Port Y 0 Output pin for bit "0 of bort Y
Inverter output
This 4-bit input/output port per-
mits its each individual port to
be programmed to serve for
PAOtoPA3 Port A 70 input or output. Its output for-
mat is a 3-state or pull-up resis-
tor output.
This 4-bit input/output port has the
PBO/AD4to Port B/ 1O functions that are equivalent to those
PB3/AD7 Analog input of port A. It is also used for A/D Data ,
converter input. @
This 4-bit input/output port per-| disable b
mits its each individual port to
be programmed to serve for .
PCOtPC3 Port C 170 input or output. Its output for-
mat is & 3-state or pull-up resis- "
tor output.
This 4-bit input/output port has
PDOtoPD3 Port D 1/0 the functions that are equivalent 3.state output or pull-up
to those of port C. ) .
- — resistor output possibl
This 4-bit input/output port has Inverter input
PEOtoPE3 Port E 1/0 the functions that are equivalent
to those of port C.
This 4-bit input/output port has
PFOtoPF3 Port F 1/0 the functions that are equivalent
to those of port C.
This 4-bit input/output port has
PIO/ADOto Port I/ 170 the functions that are equivalent
PI3/AD3 Analog input to those of port C. Itis also used
for A/D converter input.

—-5_
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Symbol Name /0 | Description Equivalent circuit
Load power supply pin needed
when load resistance is built in
Veor Power supply for FDP to output driver for FDP (Fluo-
rescent Display Tube).
. Lower 8-digit output pin of the
T0toT7 Timing O | fDP timing signal
- Combination output pin of higher
??S‘g?g" g:am'r:g’: t O |8digit of the FDP timing signal and
g as the segment signal D[
PGO/S4to Port G/ 0 Doubles as 4-bit output port and
PG3/57 Segment as FDP segment signal output
50 5 ; P-ch open drain output
PHO/S0to ort H Pull-down resitance
PH3/53 Segment O | The same as Port G (Mask option)
PJO/S12t0 Port J/
PJ3/515 Segment 0 The same as Port G
PKO/S8to Port K
PK3/S11 Segment 0 The same as Port G
input pin of the 32kHz timer
clock generation circuit. Con- Mask option
nect 32.768kHz crystal oscil-
TEX gfokﬁz.n” (z lator between TEX and TX. To
CK Inpu use as event clock input, connect
the clock oscillation source to
the TEX pin and open the TX pin.
32kHz T/C Output pin of the clock genera-
X 0 . -
Clock output tion circuit
Reference wvoltage input for
Voo Reference wvoltage | power supply voltage reset cir-
REF input cuit. Connect the zener diode
normally.
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Absolute Maximum Ratings (Ta=—20Cto+75C, V,s=0V)

{tem | Symbol Ratings Unit Remarks
Power supply voltage |V —0.3to+7.0 v
input voltage Vis —0.3to+7.0"! '
QOutput voltage Vaur —0.3to+ 7.0 Vv ]
Display output voltage Voo Vio—40toVy,+0.3 v Qest;ﬁﬂsgge;;r:tgﬂgg%fs open drain, Vo, voltage is
) lon -5 mA | Other than display output pins*? ; per pin
rilngth level output cur- loout —-15: mA | Display output S0 to $15 : per pin
lonnz —-35 mA | Display output TO to 77, T8/S23 to T15/S16 : per pin
High level total Zlon —40 mA | Total of other than display output pins
output current Zloon —100 mA | Total of display output pins
Low level low 15 mA | Port 1 pin
output current loLe 20 mA | High current port : per pin*?
Low loval total output current Zlot 100 mA | Total of entire pins
Operating temperature Topr —20to+75 ‘C
Storage temperature Tsie —55t0+ 150 ‘C
Allowable power dissipation | Pp 600 mw

1) Vv and Vour should not exceed Vo, +0.3V.

"2} Specifies the output current of the general purpose /0 port PA to PF, Pl, SO, SC, PY0 and PY1.

*3) The high current operation transistors are the N-ch transistors of ports PC and PD.

Note) Usage exceeding absoute maximum ratings may permanently impair the LS. Normal operation should
better take place under the recommended operating conditions. Exceeding those conditions may adversely
affect the reliability of the LSI.

Recommended Operating Conditions (V.,=0V)

[term Symbol Min. Max. Unit Remarks
4.5 55 v Guaranteed range of operation by EXTAL clock
Power supply voltage Voo 25 55 v Guaranteed range of operation by TEX clock, guaranteed
) ) range of data hold during STOP
Vm 0.7Vpp VDD v
High leve! input voltage Vins 0.8V, Voo ' Hysteresis input*!
Vinex Voo—0.4 | V3 +0.3 v EXTAL pin*?
Viu 0 0.3V, vV
Low level input voltage Vis 0 0.2Vpn v Hysleresis input*!
Vies —-0.3 0.4 V | EXTAL pin*?
Operating temperature Tooe —-20 +75 ‘C

*1) The TEX pin when the counter mode is selected by each of INT, EC, PX0, PX2, PY2, PY3 and RST pins and

mask option,

*2) Specified only during external clock input.
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Electrical Characteristics
DC characteristics (Ta=—20°Cto+75°C, V.s=0V)

Item Symbol Pin Condition Min. | Typ. | Max. | Unit
High level outoul volt y PA~PF, PI Voo=4.5, loy=—0.5mA 4.0 ’ \
igh level o Vo
gheveloutput volage | You | b, px1 Voo=4.5V, lon=—1.0mA 35 v
PYQ, PY1 Voo=4.5V, I;.=1.8mA 0.4 A
Low level output e
Volta e VOL RST(VQL Only) VDD=4‘5VV ]DL=3'6mA 0.6 v
& PC. PD Voo =4.5V, lo, = 12mA 15 | v
IIHE EXTAL . Von=5-5v, V|H=5-5V 0.5 40 yA
[|HE VDD=55VI VH_=04V _05 —40 /LlA
Input current Lyt TEX~3 Vop=5.5V, V=55V 0.1 10 zA
IlLT VDD=55V -0.1 =10 #A
licr RST*? Vi.=0.4Y -15 —400 | 1A
. S0toS15 -7 A
Display output cur- ° Vop=4.5V m
Lok 516/T15t0523/T8
rent TOtoT7 Vou=Vpp—2.5V -18 mA
Open drain 50toS15 V. =55V
output leakage current oL S16/T15t0523/78 VDD=V. — 35V =20 | uA
(Pch Tr OFF in state) TOtoT7 oL TR
SOtoS15 V. =BV
Pull-down resistance** Ry S516/T15t0523/T8 vt —V o — 60 | 100 | 270 | kD
TOtoT7 Veor=Vop—35V
. PAtoPF, P|
High impedance | PXOtoPX2,_ Vop=D5.5V +10 A
I/Oleakage current | '** PY2, PY3, EC V,=0, 5.5V - H

INT, TEX*? RST*?

Entire output pins open

loot Vop=5.5V, 4.19MHz crystal oscilla- 7 20 | mA
tion (C1=C2=22pF)
o, Voo =3V, 32kHz crystal oscillation 50 | 250 A
: (C1=C2=18pF) g
oo SLEEP mode 5 12 | ma
Current power supply ' Voo Vo= 5.5V, 4.19MHz oscillation
loosez Vep=3V, 32kHz oscillation 40 | 200 | pA
looe STOP mode - 0 A
' Vipo=3V, 32kHz with T/C a
Voo=05.5V, 32kHz without T/C
loose {For mask option select counter, 10 | A
Pin is fixed.)
PAtoPF, PI, PX
Input capacitance Cus E%%AEE S%-_;)tlr?g?fhan the measured pins 10} 20 pF

TEX, RST, INT, EC

1) In case the incorporated pull-down resistance has been selected with mask option.
*2) RST pin specifies the input current when the pull-up resistance is selected, and specifies leakage current when

nonresistance is selected.
*3) The TEX pin specifies the input current when the 32kHz oscillation is selected by the mask option, and

specifies the leakage current when the counter mode is selected.

I
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AC characteristics
(1) Clock timing (Ta=-—-20°Cto+75°C, Voo =4.5V 1o 5.5V, Vs =0V)

Item |Symbol{  Pin Condition [ Min. | Typ. | Max. | Unit
System clock frequency fe é;?kL Fig.1, Fig.2 1 5 MHz
System clock input pulse width ::: EXTAL E;%élr}lzilgéick drive a0 ns
gggtmiﬁ?im?m fieing :22 EXTAL Ei)(gt;elrhzjgéfack drive 200 ne
System clock frequency fes ;EX” \F/]Dgc.§25 to 5.5V 32.768 kHz
(!;:I\é?:r:(tiﬁgl:r?tpulse width EE,L( EC Fig.4 t-i%)S(‘);S S
B oo T I L 20 | ms
E:Er;t\Si%Liﬂt input clock g: TEX* Fig.4 10 s
Fiting and foling tes I TEXT (Figa 20 | ms

*1) tsys in the EXTAL input clock is tsys=8/fc
tsys in the TEX input clock is tsys=4/fcs
“2) Specified when the crystal oscillation mode is selected by the mask option.
*3) Specified when the counter mode is selected by the mask option
Note} When adjusting the frequency accurately, there may be cases in which they may differ from Fig.2.
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Fig.1 Clock timing
1/1¢
'—Z { Voo— 0.4V
EXTAL
0.4V
j Tan ‘tc:r: Tx =—"tca‘

Fig.2 Clock applying condition

Crystal oscillation

Ceramic oscillation External clock

EXTAL  XTAL EXTAL XTAL

Cl£ D J—(;2 OPEN

Fig.3 32kHz clock applying condition
Crystal oscillation
TEX TX
Cl1 '{; Cc2
Fig.4 Event count clock timing
0.8Voo
EC
TEX O.ZVDD
a Ten —Iti:ﬁ Teu lrul—-
T

TTF 1L TR

—10 —
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(2) Serial transfer (Ta=—20°Cto+75'C, Voo =4.5V to 5.5V, Vs, =0V)

item Symbol Pin Condition Min. Max. | Unit
Serial transfer clock (SC) - 58 Input mode tsys/4+1.42 us
cycle time ReY Output mode tsio us
Serial transfer clock (SC) tiw 56 Input mode tsys/8+0.7 us
high and low level widths to Output mode teo/2—0.1 1S
Serial data input setup t S| SC input mode 0.1 P
time (against SC 1) St SC output mode 0.2 us
Serial data input ___ t 3| E_(i input mode tsys/8+0.5 us
hold time (against SC 1) kst SC output mode 0.1 s
Data output delay time -
from SC falling tso SO tsys/8+05 | us

Note) 1.tsys in the EXTAL input clock is tsys=8/fc (It cannot be used in the TEX input clock.)
teio in turned into either 2tsys, 4isys or 16tsys by means of a program.
Note) 2.The load of data output delay time is 50pF +1TTL.

Fig.5 Serial transfer timing

Lkcy
B 1K . Ly L,
A 0.8V oo
( X 0.2Vpp
AL
tsik | Lkst M|
c )
Si 2 0.8Vpp
\ Input data
- 0.2Vpp
Ik so
AFION
50 output data
X 0.2Vho

-11 —
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(3) A/D converter (Ta=—20°Cto+757C, Vis=0V)

Analog input voltage Pin Condition | Digital conversion value
0.0to0.33V 000
0.82t01.29V 001
1,78t02.21V 010
2.69t03.06V ADOtAD7 | Vop=5V 011
3.56t04.06V 100
4.62t05.0V 101

Note) The digital conversion value are the values when FF, address in the program are read.

(4) Power supply voltage detection reset function (Ta=—20'Cto+75°C, V;s=0V)

Iltem Symbol| Pin Condition Min. Typ. Max. Unit
lowi t

Power supply voltage detec- \égétrﬁ%;ange allowing system

tion reset function Viror Voo (32kHz system operation at 25 5.5 v

operating voltage range Vop=4.5V or less.)
When Ve pin voltage is 3.3V

Power supply voltage drop Flag set during voltage falling

detection function Vror Voo System reset during voliage 38 4.0 4.2 v
rising :

Fig.6 Power supply voltage detection reset

The chart in Fig.6 shows the relationship between the function chart
power supply voltage Vg, and referance voltage Vize (V)
of the power supply voltage detection reset function. Voo

5.3

Note)} The chart in Fig.6 serves as-guide to the func-
tion operation area obtained using average
devices. Individual adjustment is needed when

zener diodes and others are connected to the 25
Vies pin.
0
1.6 3.0 VRrer (V)
() Others (Ta=—20Cto+75°C, Vop=4.5V to 5.5V, Vss=0V)
[tem Symbol Pin Condition Min. Max. | Unit
External interrugtion: high and low level widths tun ti INT Edge detection moda tsys+0.05 us
Reset input low leve width tusi. RST 2tsys*! s
. ) STOP
Wake-up input high level width b WP mode S00 ns
SLEEP mode tsys+0.05 HS
Wake-up input high ! |
WidthSup ey e and low leve tm\‘m tl‘\\‘t. PA 500 ns

Nate) tsys in the EXTAL input cleck is 8.fc
tsys in the TEX input clock is 4/fcs
*1) For reset during operating in TEX input clock, hold the low level more than the oscillation stabilizing time
of EXTAL input clock.

12 -
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Fig.7 Interruption input timing

0.8V
INT o0
Rising edge 0.2V,

Lig te

INT 0.8Vpp
Falling edge
0.2Vpp

Fig.8 Reset input timing

trst

1

RST

0.2Vpp

Fig.9 Wake-up input timing

twpH
WP
0.8V,

Fig.10 Wake-up input timing

" Lpwy .y

B v tpwL
PAO %80
to PA3 \-_. 0. ZVDD

Power on reset* (Ta=—20'Cto+75°C, Vsc=0V)

Item Symbol| Pin Condition Min. | Max. | Unit
Power supply rising time | t, v Power on reset 0.05 50 ms
Power supply cut-off time torr " | Repetitive power on reset 1 ms

% Specified only when power on reset function is selected.

Fig.11 Power on reset

Voo 4,5V
0.2V 0.2v

tr torr

The power supply should rise smoothly.
~13—
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Notes on Operation
See Fig.12 additive capacity calculation chart and select the appropriate capacity when using the crystal

oscillator.

Fig.12 Crystal oscillation circuit additive capacity calcuiation chart

(Ta=—20Cto+75C, Vyp=4.5Vto 5.5V)

L

200

13C V77

il
o i

[

b
—_—

b

j
T

Ll

~N

Mo

C-Additive capacity {pF}

0.1 1 5 00

f-Crystal oscillation frequency (MHz)

(Note) The above chart shows a range in which the average quartz
resonator has a relatively fast oscillation rising edge and stable
characteristics. The capacity should be selected to correspond to the
appropriate constant for each quartz resonator, should the frequency
of the quartz resonator be accurately adjusted.

Fig.13 shows recommended circuits and oscillators. Use the trimmer capacitor to C1, in the case of accurate
adjustment of the oscillation frequency.

Fig.13 Oscillation recommended circuit

(i) Main clock (4.19MHz) (i)
Manutacturer Model Frequency C1 C2 | Rd
MURATA | CSA4.19MGO40 | %19 1 100pF | 1005 ’ —

EXTAL  XTAL MFG

T CO., LTD. 4,19 _— _
D Rd CST4.19MGW040 MHz (built in) | (ita)

CII ;02

Manufaciurer Model Frequency C1 | C2 | Rd

CITIZEN WATCH 4.19 10pF ‘

£a.Lm. C5A-309 MHz {20pF tnmmer} IODF! -

NIHON DENPA _ 4.19 15pF !

woroce, o, | AT-51 | MHz | (osfimme | 1OPF | 68K

KINSEKI LTD. | HC-49/U-S 4.19 22pF | 22pF 3340
N MHz P PR 43K

v
4

— 14 —
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{ii) Sub clock (32kHz) (i

Manufacturer Model Frequency | Ct c2 Rd
CITIZEN WATCH 32768 . 18pF _
00,40, CFs-308 kHz | (200F ome) | 1BPF
TEX TX
NIHON DENPA 32.768 22pF
D Rd KOGYCCO, LTD. MX-38T kHz {20pF trimmer} 22pF | 470k0
I l I i 32.768 22pF
Cl ; Cc2 KINSEKILTD. | P3 kHz (200F trimrer) 22pF | 330k0

When using the A/D converter as the key input, it is recommended that the circuit structure shown in Fig.14 be
used. ‘

Fig.14 Recommended example of key input circuit by A/D converter

LT e e e gh

(Precision of resistance is all whithin £59%)

Package Outline Unit . mm

80pin QFP (Plastic) 1.6g

| gssfg‘; 0.15°85s
64 a1 {1 015
L ARRARRRARAAARARARAARARA
= © o £ 3
BO% ,%25 01'_’3%5
TARFFRFFFRFEEFRRRERTERE :
‘ 08 ETREIE 035°61° 275:5i3 g

SONY MAME! QFP-80P-101
EiAdJ -NAME|+QFPOBO-P-1420-A
JEDEC CODE!
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