SONY. CXP50112/50116

CMOS 4-bit 1 Chip Microcomputer

Description

CXP50112/CXP50116 is a CMOS 4-bit micro- 80 pin QFP (Plastic)
computer which consists of 4-bit CPU, ROM, RAM, |/O
port, 8-bit timer, 8-bit timer/counter, 18-bit time base
timer, 8-bit serial IO, vector interruption, power on
reset function, fluorescent display tube controller/driver,
D/A conversion PWM output port, a remote control
reception circuit, 3-bit A/D converters, a 32kHz
timer/fevent counter and a power supply current
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, Structure

Silicon gate CMOS IC

Features
& Instructioncycle 1.9 ps/4.19MHz
122 ns/32kHz
(Selection possible for program)-
e ROM capacity 16,384 X 8 bits (CXP50116)
12,288 X 8 bits (CXP50112)

¢ RAM capacity 554 X 4 bits (Including display area)
¢ 51 general purpose I/O ports
¢ Flucrescent display tube controller/driver (Ables to display maximum 256 segments)

~ 1to 16 digits dynamic scan display (1 to 8 digits at 24 segments)

— Page mode/variable mode

— Dimmer function

~— High tension proof output (40V)

— Selection possible for incorporating pull-down resistance (mask option)
® 14-hit PWM output for DfA conversion
* Remote control receiving circuit {Independ the timer/counter)
® 3-bit A/D converter (8 channels per circuit)
® 32kHz reload timer/event counter
s Power supply voltage detection reset function (mask option)
& Rich wake-up functions WP pin 4 general purpose poits (edge detection)

32kHz timer/counter  Remote control receiving circuit
o B-bit/4-bit variable prescaler setial I}/O
 8-bit prescaler timer, 8-bit prescaler timer/event counter and 18-bit time base timer, 8-bit refoad type timer with
prescaler, independently controlled
* Arithmetic and logical operations possible between the entire RAM area, l/O area and the accumulator by
means of memory mapped /O

* Reference to the entire ROM area is possible with the table look-up instruction
# 2 kinds of power down modes of sleep and stop
® Power on reset circuit (mask option)
* Provided with 80 pin plastic QFP
® Provided with 80 pin piggyback QFP (CXP50100)

Sony raserves the right to change products and specilicalions without prior notice. This inlormation doas not convay any license by
any implicalion or otherwise under any patents or other right. Application circuits shawn, il any, are typical examples illustrating the
operation of the devices. Sony cannol assume responsibility for any problems arising out of the use of thesa circuits.
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Pin Configuration Diagram (Top View)

Note) Do not make any connections to NC pins.

sa928 -
223 d i 38388
HDID-(0HEDEBHEDEENES)
S4,PG0 (64)-—PD1
S5,/PG1 (63—PD0
S6/PG2 (62~—PY3/RMC
S7/PG3 ()—PY2/WP
$8,/PKO0 (E0)—PY1 PWM
$9,/PK1 (59 —PY0
$10,/PK2 (58)—PE3
S11./PK3 (57— PE2
S12/PJ0 (36)~—~PE1
$13,/PJ1 (55}—PL0
S14/PJ2 (54—~PF3
$15,/PJ3 (53}—PF2
S16,T15 (G2)=~PF1
S17,T14 5D)~~PFO
$18/T13 E0~~PA3
$19,T12 (49— PA2
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$22,/T9 (6—Px2/S1
523,78 (45— PX1./S0
T7 ()~ pPx0/SC
T6 (43—EC
TS (32y~—PB3/ADT
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(35)Ge)aH®E (1)
22223
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Pin Description

Symbol Name 11O Equivalent Circuit Description
Voo Supply voltage | — Positive voltage supply pin
Grounding .
Vss voltage — GND pin
-~ Clock oscillaticn circuit input pin. Connect
[-I . the crystal oscillator or ceramic resonator
. AL o between the EXTAL and XTAL. To use an
EXTAL Clock input N e — L U external clock input, connect the clock
L—{@h" oscillation source to the EXTAL pin and
open the XTAL pin.
XTAL O
XTAL Clock output 0] Clock oscillation ¢ircuit output pin
Mask
option \%‘:‘n
o b Serves as the incorporated power-on
,,Lu,._.__ reset circuit cutput pin.
RST Reset IfO r When inputting a reset signal from the
oo tside, provide 2 instruction cycles or
Output pull-up resistor ou wf
(P-ch Tr) longer of an “L” level (OV).
N-ch Tr output
Schmitt inverter input
Serves as interrupt input pin.
INT Eﬁ?{g;: I Permits the selection with a program of
the edge and the level modes.
== Event counter —{p . .
EC input ! Event counter input pin.
Serial input o . Doubles as a serial interface (8 bits) input
SIPX2 Port X | | Schmitt inverter input pin and as bit “2” (input) of port X,
OAT A ED_{
ouul.:_j:\/"“: H
rr
Serial output Doubles as a serial interface (8 bits)
SO’PXI Port X Vo ’Ié output pin and as bit "1" (input) of port X,
Tri-state output or pull-up
resistor output possible
Inverter input
OATAE .
DISABLE M . .
. : Doubles as clock input/output pin for the
SC/PX0 Serlal clock 1o serial interface and as bit “0” (input) of
Port X
port X,
Tri-state output or pull-up
resistor output possible
Inverter input
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Symbol Name ItO Equivalent Circuit Description
Remote control Remote control receiver input pin.
RMC/PY3 input Port Y ! E Input pin for bit “3" of port Y.
Wake-up input Doubles as a wake-up input pin to release
WP/PY2 Supinp | o _ the standby state, and as bit “2” (input) of
PortY Schmitt inverter input port Y.
TSYIY] PWM output ICr ' Doubles as a PWM generator (14 bits)
PWMPY1 | porty o oATA —-D_E output and as bit“1” (output) of port Y.
N
PYO Port Y O | (When reset: 1) Output pin for bit “0" of port Y.
Inverter output
PAQ This 4-bit input/output port permits its
to Port A 1o each individual port to be programmed to
PA3 serve for input or output. Its output format
is a tristate or pull-up resistor cutput.
This 4-bit inputfoutput port permits its
PBO/AD4 each individual bit to be programmed to
Analog input . serve either as input or output. lts output
to Port B VO | Band | only for AD input format is a tri-state or pull-up resistor
PB3/AD7 port output
It is also used for A/D converter input,
PCO i d This 4-bit input/output port permits its
to Port C o ) each individual port to be programmed to
PC3 vIABLE serve for input or output. Its output format
is a tristate or pull-up resistor output.
PDO , This 4-bit input/output port has the
to Port D I/O functions that are equivalent to those of
PD3 N port C.
PED This 4-bit input/output port has the
to PortE I/O | Tri-state output or pull-up functions that are equivalent to those of
PE3 resistor output possible port C.
PFO Inverter input This 4-bit inputioutput port has the
to Port F Vo functions that are equivalent to those of
PF3 port C.
PIO/ADO This 4-bit input/output port has the
to Analog input o functions that are equivalent to those of
PI3/AD3 Port | port C.
itis also used for A/D converter input.
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Symbol Name f{®] Equivalent Circuit Description
Load current supply pin needed when
VFDP f O‘;‘g}f upply —_ load resistance is built-in to output driver
or for FDP (Fluoresent display pannel).
T0to T7 Tirming o L_ower 8-digit cutput pin of the FDP timing
signal.
T8/523 Combination output pin of higher 8-digit of
to Timing/segment| O the FDP timing signal and the segment
T15/S16 signal.
"-{)0—{ P
PG?(';S“ Port o E‘T’—o Combination pin of the 4-bit output port
PG3/S7 G/segment and FDP segment signal output.
PH0/S0 Port
to 0] 3 i The same as port G.
H/segment P-ch open drain output
PH3/S3 9 Pull-down resistance
PJO/S12 (Mask option)
to Port J/segment | O The same as port G.
PJ3/515
PKO/S8
Port
to O The same as port G.
PK3/S11 K/segment
Mask option Input pin of the 32kHz timer clock
generated circuit. Connect 32,768kHz
TEX 32kHz T/C I crystal oscillator between TEX and TX.
clock input Connect clock oscillation source to TEX
pin and bleed TX pin when this circuit is
used as event clock input.
32kHz T/C ) ' o
TX clock output 0] Output pin of the clock generated circuit,
v Reference Reference vol_tage‘inp.ut for power supply
REF voltage input | voltage resetling circuit.
Connect the zener diode normally.

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6449000/CXP50112.html

SONY

CXP50112,750116

Absolute Maximum Ratings

(Ta=—20to +75°C, Vss=0V)

Item Symbol Rating Unit Remarks
Power supply voltage Vob 03t0+7.0 A
Input voltage VIn —03t0+7.0%? v
QOutput voltage Vour -0.3t0+7.0%*1 \Y
Display output voltage Voo Voo—40 to Voo+0.3| V ssltigc:?snggg:;?:?Ectioar;ssto;:;a?dréin' Voo
loH -5 mA | Other than display output pins * 2 : per pin
High level output current loDH1 -15 mA | Display output S0 to S15 : per pin
loDHz _35 mA 1[?;55‘;'8?60}‘;%?;2 to T7, T8/S523 to
2low —40 mA | Total of other than display output pins
High level total output current - -
2 lopH -100 mA | Total of display output pins
loL 15 mA | Port 1 pin
Low level output current -
lowe 20 mA. | High current port pin * 3
Low level total output current 2lot 100 mA | Entire pin total
Operating temperature Topr -20to +75 °C
Storage temperature Tstg -55 to +150 c
Allowable power dissipation Po 600 mw | QFP

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

*1) Vin and Vour should not exceed Vop+0.3V.

* 2} Specifies the output current of the general purpose I/O port PA to PF, PI, SO, SC, PY0 and PY1.

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

Recommended Operating Condition (Vss=0V)
ltem Symbol| Min. Max. |Unit Remarks
4.5 55 V | Guaranteed range of operation by EXTAL colck
Power supply voltage Voo 25 5.5 y | Guaranteed range of operation by TEX colck,
; ' guaranteed range of data hold during STOP
ViH 0.7Voo Voo v
High level input voltage | Vins 0.8Voo Vob V | Hysteresis input * 1
ViHex | Voo—0.4 | Voo+0.3 | V | EXTAL pin*2
ViL 0 0.3Vop | V
Low level input voltage | Vis 0 0.2Voo | V | Hysteresis input*!
ViLEX 03 0.4 V | EXTAL pin*2
Operating temperature | Topr -20 +75 | C

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

mask option.

* 2) Specified only during external clock input,
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Electrical Characteristics
DC characteristics

(Ta=—20 10 +75°C, Vss=0V)

ltem Symbol Pin Condition Min. | Typ. | Max. |Unit
: Vpo=4.5V, loH=—0.5mA 4.0 Vv
Highlevel . |Von | PAtoPF, Pl
p g PX0, PX1 Vpo=4.5V, loH=—1.0mA 3.5 A
g\stT. F\’/‘” : Vbo=4.5V, lot=1.8mA 04 |V
oL on
Low level VoL (Vo ont) Vop=4.5V, loL=3 6mA 06 |V
output voltage i
PC,PD Voo=4.5Y, loL=12mA 15 | V
liHE Voo=5.5V, VIH=5.5V 0.5 40 | uA
EXTAL
ILE Vpp=5.5V, ViL=0.4V 0.5 -40 | uA
Input current lIHT Vop=5.5V, VIH=5.5V 0.1 10 | pA
TEX*3
et —0.1 -10 | WA
—— Vpp=5.5V, ViL=0.4V
IR RST*2 -15 —400 | uA
S PAto PF, PI
S ooaanee | ;| PXOtoPX2, Voo=5.5V £10 | uA
current PY2, PY3,EC, INT, | Vi=0, 5.5V -
RST*2, TEX *3
. S0to S15 —7 mA
Display output loH Vop=4.5V
current S16/T1510 S23/T8, | Von=Vop-2.5V _18 mA
TOto T7
Open drain
output leakage Lot S0to 815, 516/T15 | Voo=5.5V _20 A
current (P-CH Tr to $23/T8, TOto T7 | VoL=Vop-35V H
OFF in state)
Pull-down S0to S15,S16/T15 | Voo=5V
resistance * R to S23/T8, TOto T7 | VroP=Vop-35V 60 100 | 270 | kQ
Entire output pins open
loo1 Crystal oscillation 7 20 |mA
{C1=C2=22pF)
of Voo=5.5V, 4,19MHz
Crystal oscillation
lop2 {C1=C2=18pF) 50 250 | uA
of Voo=3V, 32kHz
SLEEP mode
Supply current lopsp1 | VoD Voo=5.5V, 5 12 | mA
4,19MHz oscillaticn
loosez Voo=3V, 32kHz oscillation 40 200 | uA
STOP mode
lopss - 7 40 | pA
Voo=3V, 32kHz with T/C
Vob=5.5V, 32kHz without
loosz T/C (For mask option select 10 | uA
counter, Pin is fixed.)
PAto PF, PI, PX, Clock 1MHz
Input capacity Cin PY2, PY3, EXTAL, 0V other than the measured 10 20 | pF
TEX, EC, INT, RST | pins
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*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 leak current when the counter mode is specified.

AC Characteristics

(1) Clock timing (Ta=—20to0 +75°C, VDp=4.5V to 5.5V, Vss=0V)
ltem Symbol Pin Condition Min. Typ. | Max. | Unit
System clock frequency fc )E(TX}'?'kL Fig. 1, Fig. 2 1 5 MHz
System clock input pulse width g; Fig. 1, Fig. 2 20 ns
- — - EXTAL | (External clock
System clock input rising and falling tcr drive) 200 | ns
times tcF
*2 _
System clock frequency fcs %EX ,\% 0'22'5 to 5.5V 32.768 kHz
. . teL == : tsys * 1

Event count clock input pulse width ten EC Fig. 3 +0.05 MS
Event count clock input rising and ter = .
falling times ter EC Fig. 3 20 ms
Event count input clock input pulse tn .
width .y TEX*?3 Fig. 3 10 us
Event count input clock rising and R | rEx*s Fig. 3 20 me
talling times tre

*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 oscillaticn 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.

1/tc

EXTAL

tXH R XL

Fig. 1. Clock timing
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Crystal oscillation
Ceramic oscillation

External clock

32kHz clock applying condition
Crystal oscillation

EXTAL  XTAL EXTAL  XTAL TEX X
\ Dl l OPEN BI
c1 c2 c1 - c2
T T
mrr mT
o
Fig. 2. Clock applying conditlon
0.8VpD
EC
TEX 0.2VpD
- EH tEF tEL €R
'TH trF T TR

Fig. 3. Event count clock timing

(2) Serial transfer

(Ta=—20to +75°C, Vob=4.5V to 5.5V, Vss=0V)

item Symboel| Pin Condition Min. Max, Unit
Serial transfer clock (SC) cycle ey 5C Input mode tsys/4 + 1.42 us
time Qutput mode tsio 1S
Serial transfer clock (SC) high tkH 5C Input mode tsys/8 + 0.7 MS
and low level widths {0 Output mode tsi0/2 — 0.1 us
Serial data input setup time SC input mode 041 HS
s LTS tsik Sl —
(against SC 1) SC output mode 0.2 us
Serial data input hold time SC input mode tsys/8+0.5 s
N tksi Sl —
(against SC 1) 5C output mode 0.1 s
Data delay time from SC falling | tkso SO tsys/8 +05 | us

Note 1) tsys is the EXTAL input clock tsys=8/fc
(It cannot be used with TEX input clock)

tsio In turned into either 2tsys, 4tsys or 16isys by means of a program

2) The Load of data output delay is 50pF + 1

Downloaded from Elcodis.com electronic components distributor

TTL


http://elcodis.com/parts/6449000/CXP50112.html

SONY

CXP50112,750116

IKCY o
KL w tKH w
_L 0.8Vpp
= /
—[ 0.2Vpp
i 1SIK IKS! N
Sl O.BVDD
Input data
I
h J(O.ZVDD
tKSO
0.8Vpp
SO Cutput dats
/ 3-02vop
Fig. 4. Serlal transfer timing
(3) A/D converter (Ta=—20to +75°C, Vss=0V)
Analog input voltage Pin Condition Digital conversion value
0.0to 0.33V 000
0.8210 1.29V 001
1.78to 2.21V ADO 010
to Voo=5Y
2.69 to 3.06V AD7 011
3.56 to 4.06V 100
4.62to 5.0V 101

Note) The digital conversion value are the values when FFr address of the RAM file 1 in the program are read.
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(4) Power Supply Voltage Detection Reset Function

(Ta=—20 to +75°C , Vss=0V)

ftem Symbol | Pin Condition Min. | Typ. | Max. |Unit
Power supply voltage .
detection reset function of Vipor | Vop Zggzgtﬁ);ange aliowing system 25 55 |V
operation voitage range
When Vger pin voltage is 3.3V
Zgrv gt: osr? ?&Lﬁ;g:age drop Veor | VoD Flag set when voltage drops 38|40 42| V
© System reset when voltage rises

The graph in Fig. 5 shows the relationship between the power supply voltage Voo and reference voltage VREr of

the power supply voltage detection reset function.

Note) The graph in Fig. 5 serves as guide to the function Voo (V)
operation area obtained using average devices.
Individual adjustment is needed when Zener diodes, etc.,

are connected to the VRer pin.

B5

25

Fig. 5 Power supply voltage

50 Vrer

D)

detection reset function

chart
(5) Others (Ta=—20 to +75°C, Voo=4.5V to 5.5V, Vss=0V)

ltem Symbol Pin Condition Min. Max. Unit

External interruption high and low During edge
level widths s, ti INT | getection mode | 18Y8 +0.0° HS
Reset input low level width tasL RST 2tsys *! 1S
) . . STOP mode 500 ns

Wake-up input high level width twpPH WP

SLEEP mode tsys + 0.05 us
Wake-up input high and low level | twran PAOto | STOP mode 500 ns
widths twpaL PA3 | SLEEP mode 500 ns

Note) tsysin the EXTAL input clock is 8ffc
* 1) For resetting when operating in TEX input clock, hold the low level more than the oscillation stabilizing time of

EXTAL input clock.
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' tiL HiH

i ‘ ul

INT ‘ 0.8VDD
{Rising edge} 0.2V ‘ / ‘
200 A7 |

TiH o L

-l
1

iINT 0.8VpD ’—‘
{Falling edge) I !
i i 0.2V00

Fig. 6. Interruption Input timing

TRSL

RST
0.2VpD

Fig. 7. Reset input timing

TWPH

» !
WP I

0.8VpD

Fig. 8. Wake-up input timing

) twPAH D twPAL .
0.8Vop
PAD to PA3
7 0.2Voo

Fig. 9. Wake-up input timing

Power on reset * (Ta=—20lo +75°C, Vss=0V)
ltem Symbol| Pin Condition Min. Max. | Unit
Power supply rising time tr Power on reset 0.05 50 ms
Power supply cut-off time toFr Voo Repetitive power on reset 1 ms

* Specifies only when power on reset function is selected.

Voo 4.5V |
|
0.2v 0.2v
)
1 ¢ i

'R tOFF

The power supply should rise smoothly.

Fig. 10. Power on reset

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6449000/CXP50112.html

SONY CXP50112,/50116

Notes on Application
See Fig. 11, Additive capacity calculation chart, when using the crystal oscillator and select the appropriate

capacity.
Ta=-20C to +75C. Voo =4.5V to 5.5V

I

El} 200
Z EXTAL XTaAL
§ 150 }_i
: ]//ﬁ/ﬂ// u%u;cz
£ 0 I
3 Cl=C2ag
<
(1). 20 //ﬂfﬁ//t

I

IR R VRS

0.1 1 5 100

f — Crystal oscillation frequency (MHz)

Fig. 11. Crystal oscillation circuit additive capacity calculation chart

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.
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Fig. 12 shows recommended circuits and oscillators.
Use the trimmer capacitor to C1, in the case of accurate adjustment of the osclllation frequency.

1. Malin

4,19MHz

clock

EXTAL

XTAL

»

2. 32kHz Timer/Cou

C,r—fﬂ%m

ce

»

TEX

l:—-—,

(o

¥

TX
m—i”
ce

i

Ceramic resonator

Frequency

Manufacturer Model range(MHz) C1 (pF) | C2 (pF) | Rd ()
MURATA MFG CSA4.19MG040 419 100 100 —_
CO., LTD. CSA4.1SMGW040 builtin | buitin | —
Crystal oscillator

Manufacturer Model rg;‘;g”(ﬂﬁi) C1 (pF) | C2 (pF) | Rd (Q)
RN | csion gm e |
KOGYO GO, LT, | ATS! 419 oyl 15| ek
KINSEKI LTD. HC-49/U-S tr?rife(’r) 22 | 33k
nter

Manufacturer Model r';;‘;qe”ﬁflj;’) C1 (pF) | €2 (pF) | Rd (@)
TG | s A e | —
e | | w20 % |
KINSEKI LTD. P3 tfrf"fe% 22 | 33k

About the details of oscillators, please inquire the makers cr the agencies.

Fig. 12. Recommended oscillation circult

When using the A/D converter as the key input, it is recommended that the circuit structure shown in Fig. 13 be

used.

% Y
Voo 4TK

1.3k

33K

JAN.

8.2K

T

Yy Y

SW3

[ ]
]

Vis

SW3

(Rasisiance is all E12 series)

Fig. 13. Recommended example of key circult by A/D converter
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Package Outline Unit; mm

80pin QFP (Plastic) 1.69

. :;2:;’; 0.15%85s
4 a1 [0l 045 ]
RAAAARARRAAARARARAARAR _
“ 0 oy |p
ao% © %zs 01t 83s
LU GR L ELE R DL : 'M"
08 EETTER T ILE 5181° 275318 "

SONY NAME| GFP-BOP-L 01
E[AJ NAME|*GFPO80-P-1420-A
JEQEC COOE :

This data sheet has baen made from recycled paper to help protect tha environment.
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