SONY. CXP50212/50216

CMOS 4-bit 1 Chip Microcomputer

|For the availability of this product, please contact the sales office.

Description

The CXP50212/50216 features the following vari-
ety of functions. A 4-bit CPU, ROM, RAM, 1/0 port,
8-bit timer, 8-bit timer/counter, 18-bit time base
timer, 8-bit serial 1/0, vector interrupt and power on
reset functions. This CMOS 4-bit microcomputer also
integrates a fluorescent display pane! controller/
driver, PWM output port for D/A conversion, remote
control receiving circuit, 3-bit A/D converter, 8-bit
timer and a standby function for low power consump-
tion operation, all in a single chip.

Features

¢ [nstruction cycle 1.94s/4.19MHz
* ROM capacity 16384 X8 bits (CXP50216)
12288 X 8 bits (CXF50212)
¢ RAM capacity 544X 4 bits
(Including display area)
* 40 general purpose 1/0 ports
¢ 8 high current ports (Ports C, D)
® Fluorescent display panel controller/driver
(Ables to display maximum 256 segments)
—1 to 16 digits dynamic scan display
(1 to 8 digits at 24 segments)
—Page mode/variable mode
—Dimmer function
—High tension proof output (40 V)
-—Selection possible for incorporating pull-down
resistance (mask option)
* 14-bit PWM output for D/A conversion
* Remote contro! receiving circuit
¢ 3-bit A/D converter (1 channel per circuit)
¢ 8-bit/4-bit variable prescaler serial /0
* 8-bit prescaler timer, 8-bit prescaler timer/event
counter, 18-bit time base timer and 8-bit reload
type timer with prescaler, independently controlled
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SONY reserves the right to change products and specifications without notice.

64pin SDIP (Plastic)

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

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

* 2 kinds of power down modes, sleep and stop

» Power on reset circuit (mask option)

* Provided with 64 pin plastic SDIP

s Provided with 64 pin piggyback SDIP
{CXP50200)

Structure
Silicon gate CMOS IC

E90119-HP

This infermation does not convey any license under patent rights of SONY corperation or others.
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Pin Configuration (Top View)
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Pin Description

Symbol Name 1/0 Description Equivalent circuit
Voo Supply voltage I | Positive voltage supply pin '
Vs Grounding I | GND pin
voltage
EXTAL Clock input I | Clock oscillation circuit input

pin. Connect the crystal oscil-

lator or ceramic oscillator

between the EXTAL and XTAL

To use an external clock input,

connect the clock oscillation

source to the EXTAL pin and

open the XTAL pin.

XTAL Clock output O | Clock oscillation circuit output
pin
RST Reset I/O | Serves as the incorporated Mask option [

power on reset circuit output pin. S~ ol

When inputting a reset signal

from the outside, provide 2 in- N

struction cycles or longer of an

L' level (O V). Output pull-up resistor

(P-ch Tr)
N-ch Tr cutput
Schmitt inverter input
INT External I | Serves as interrupt input pin.
interrupt Permits the selection with a pro-
gram of the edge and the level
modes,
EC Event counter | | Event counter input pin. O—{o—
input
SI/PX2 Serial input { | Combination pin of a serial inter- Schmitt inverter input
Port X face (8 bits) input pin and bit
42" {input) of port X.
SO/PX1 Serial output I/0 | Combination pin of a serial inter- Data .
Port X tace (8 bits) output pin and bit @:

“1'" (input) of port X. disable ;
3-state output or pull-up resistor
output possible Inverter input

SC/PX0 Serial clock /0 | Combination pin of clock input/ Data ,
Port X output pin for the serial interface % E —0

and bit 0" (input) of port X. disable )
3-state output or pull-up resitor
output possible Inverter input
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Symbol Name I/0 Description Equivalent circuit
RMC/PY3 Remote control | | Combination pin of remote con-
signal input trol receiver input pin and bit “3"
i f .
Port Y ‘ (mput? ) -port Y 5
WP/PY2 Wake-up input I | Combination pin ¢f a wake-up
Port Y input pin to release the standby o .
state and bit “2'" (input) of port Schmitt inverter input
Y.
PWM/PY1 PWM output O | Combination pin of a PWM gen-
Port Y erator (14 bits) output and bit .
“1" {output) of port Y. Data —] >°—{
(When reset: 1) 14"
PYO Port Y O | Output pin for bit “0" of port Y. Inverter output
PB3/ADI Analog input /0 | This 1-bit input/output port per-
Port B mits its each individual port to
be programmed to serve for Data 4
input or output. Its output for- | . "
mat is a 3-state or pull-up resis- disable
tor output. It is also used for A/
D converter input. "
PC to PC3 Port C /0 | This 4-bit input/output port per- "
mits its each individual port to
be programmed to serve for
input or output. Its output for- 3-state output or pull-up
mat is a 3-state or pull-up resis- resistor ‘_’“tp”t possible
tor output. Inverter input
PDO to PD3 | Port D I/0 : The same as port C.
PEQ to PE3 | Port E I/O | The same as port C.
PFO to PF3 Port F I/O | The same as port C.
Vepp Power supply 1 | Load current supply pin needed
for FDP when load resistance is built in
to output driver for FDP (Fluo-
rescent Display Panel).
TO to T7 Timing 0 | Lower B.digit output pin of the
FDP timing signal.
T8/S23 to Timing/ 0 | Combination output pin of high-
T15/516 segment er 8-digit of the FDP timing sig-
nal and the segment signal.
PGO/S4 to Port G/segment | O | Combination pin of the 4-bit —Dc»—{i,.
PG3/S7 output port and FDP segment
signal output.
PHO/S0 to Port H/segment | O | The same as port G. P-ch open drain output
PH3/53 Pull-down resistance
PJO/S12 to | Port J/segment | O | The same as port G. (Mask option)
PJ3/S15
PK0D/S8 to Port K/segment | O | The same as port G.
PK3/S11
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Absolute Maximum Ratings (Ta=—20°C to +75°C, Vss=0 V)

item Symbol Ratings Unit Remarks

Power supply voltage Voo —0.3to +7.0 v

Input voltage Vin —0.3 to +7.0% v

Output voltage Vour ~0.3 to +7.0% v

Dy output votoge | Voo | V=01 Vip40.3 | v | 5P Shned barior oo i Vo
loy -5 mA | Other than display output pin*?: per pin

High level output lopu: —-15 mA | Display output SO to $15: per pin

current | _35 ma | Display output TO to T7, T8/523 to T15/
ODHz S16: per pin

High level total output Zloy -40 mA | Total of other than display output pins

current Zlony -100 mA | Total of display output pins

Low level output current to 15 mA P?rt ! pin -
oLe 20 mA | High current port 1 pin*®

tﬁ:ﬁe'ﬁt" sl total output |, 100 mA | Entire pin total

Operating temperature Topr —20 to +75 'C

Storage temperature Tetg —55 to +150 'C

poeror | o |

*1) Viy and Vyyr should not exceed Vi, +0.3V.
*2) Specifies the output current of PB to PF, SO, SC (the general purpose I/0 ports) and PYO, PY1 (Output
ports),
*3) The high current drive transistors are the N channe! transistors of the PC and PD ports.
Note) Usage exceeding absolute 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 (V43=0 V)

Item Symbol Min. Max. Unit Remarks
45 5.5 v Slzz;ateed range of operation by EXTAL
Power supply voltage Voo ;
25 55 v Guranteed range of data hold during
STOP
Viu 0.7Vnp Voo v
High level input voltage | Vius 0.8Vyp Voo v Hysteresis input*?
Vieex | Voo—04 | Vpp+0.3 v EXTAL pin*?
ViL 0 0.3Vpp v
Low level input voltage Vis 0 0.2V, v Hysteresis input*!
ViLex —-0.3 0.4 v EXTAL pin*?
Operating temperature Topr -20 +75 °C

*1) Each of INT, EC, PX0, PX2, PY2, PY3 and RST pin.
"2) Spcified only during external clock input.
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Electrical Characteristics
DC characteristics (Ta=—20°C to +75°C, Vzg=0 V)
item Symbol Pin Condition Min. | Typ. | Max. | Unit
High level output y PB to PF, Vpp=4.5V, lgy=—0.5mA 4.0 v
voltage °" | pxo, PX1 Vop=4.5V, loy=—1.0mA 3.5 Vv
PYQ, PY1 Vop=4.5V, I, =1.8mA 0.4 v
tgn’a'geze' output Voo | RST Mou only) [y =4 5v, |, =3.6mA 06 | V
PC, PD Vo =4.5V, lo.=12mA 1.5 v
| Vpp=5.BV, V,y=5.5V 0.5 40 A
IHE EXTAL DD IH H
Input current e Vpop=5.5V, V. =0.4V —0.5 —40 | uA
lig | RST*2 Vo =5.5V, V. =0.4V —-1.5 —400| xA
80 to S15 -7 mA
Display output : S16/T15 to Vpp=4.5V
current oM 1823/T8 Vou=Vpp~2.5V -18 mA
T0 to T7
Open drain output S0 to S15
leakage current I S16/T15 to Vop=5.5V 20| 4A
(P-CH Tr OFF in LoL | 523/T8 VoL =Vpp— 35V #
state) TO to T7
S0 to S15
Pull-down S16/T15 to Vpp =5V
resistance*! Ru | s03/18 Vepp=Vpp —35V 60 | 100 | 270 | k&
TO to T7
PB to PF,
High impedance 1/0 PXO0 to PX2, Vpp=5.5V
l[z == Ilo }ZA
leakage current PY2, PY3, EC V=0, 5.5V
INT, RST*?
Vpp=5.BVY, 4.19MHz crystal
iop oscillation (C1=C2=22pF) 7 20 | mA
Current supply Vo Entire output pins open
lbpsp SLEEP mode 5 12 mA
’DDS STOP mode 10 }LlA
SR p
Input capacity Cin EXTZ‘\L ' 0V other than the measured 10 20 pF
RST, INT, EC | P'™®

*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.
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AC characteristics
(1) Clock timing (Ta=—20°C to +75°C, Vpp=4.5 V to 5.5 V, V;c=0 V)

Item Symbol Pin Condition Min. Typ. Max. Unit
System clock frequenc f XTAL Fig. 1, Fig. 2 1 5 MHz
System clock input pulse txe Fig. 1, Fig. 2
width tyn EXTAL External clock drive 90 ns
System clock input rising ter Fig.1, Fig.2
and falling times ter EXTAL External clock drive 200 ns
Event count clock input ter — . tsys*!
pulse width ten EC Fig. 3 +0.05 #s
Eygnt count c!ock .|nput ter i Fig. 3 20 ms
rising and falling times ter

*1) tsys is tsys = 8/1;
*2) Specified when the crystal oscillation 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.

Fig. 1 Clock timing

1/1¢ N
[ K Vop—0.4V
EXTAL
G.qV

- T ot—

Lxn ter fxe len

Fig. 2 Clock applying condition

Crystal oscillation
Ceramic oscillation External clock
EXTAL XTAL EXTAL XTAL

o
T I

Fig. 3 Event count clock timing

0.8Vop

0.2Voo

len ter Te Ler
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(2) Serial transter (Ta=—20°C to +75°C, V,5,=4.5 V to 5.5 V, V4= 0V)

Item Symbo!l | Pin Condition Min. Max. Unit
Serial transfer clock (SC) ; sc Input mode tsys/4+1.42 uSs
cycle time KCY Output mode tsio us
Serial transfer clock (SC) tn < Input mode tsys/8+0.7 us
high and low level widths txL Output mode tgi0/2—0.1 us
Serial data input setup time | S| SC input mode 0.1 us
(against SC 1) St SC output mode 0.2 us
Serial data input hold time ¢ 3| SC input mode tsys/8+0.5 us
(against SC 1) kst SC output mode 0.1 us
Data output delay time from
SC falling teso | SO tsys/8+0.5 | us
Note 1) tsys is tsys =8/1.
tsio is turned into either 2tsys, 4tsys or 16tsys by means of a program.
2) The lpad of data output delay time is 50 pF +1 TTL.
Fig. 4 Serial transfer timing Lucy
D Lk o Lrw -
4 9.8Von
SC
T _K' O.ZVDD
Ts1K Lksi
Sl ')\0-8\"130
Input data {
-+ 0.2Vpp
Lk so
£ 08Vpp
SO Qutput data
K 0.2Vho

(3) A/D converter (Ta=—20°C to +75C, Vs = 0 V)

Analog input voltage Pin Condition | Digital conversion value
0.0 to 0.33V 000
0.82 to 1.29V 001
1.78 to 2.21V ADI Voo =5V 010
2.69 to 3.06V 011
3.56 to 4.06V 100
4.62 to 5.0V 101

Note) The digital conversion values are the values when FFy address in the program are read.

9 -
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(4) Others (Ta==20°C to +75°C, Vpp=4.5 Vto 5.5V, Vgs=0 V)

Item Symbol | Pin Condition Min. Max. Unit
External interruption high .
and low level widths tiue tue | INT | Edge detection mode tsys+0.05 MS
Reset input low level width trse RST 2tsys us
Wake-up input high level i WP STOP mode 500 us
width WeH SLEEP mode tsys+0.05 us

Note) tsys is tsys = 8/f.

Fig. 5 Interruption input timing

b Lian

0.8V
INT
(Rising edge) 0.2V A

L

\ tl 1H - N tI L
INT 0.8Vyp A
(Falling edge}
7 02Vop
Fig. 6 RST input timing
o tasL
RST /
0.2Vpp A
Fig. 7 Wake-up input timing
L twen -
WP \\o.svw
Power on reset* (Ta=—20°C to +75°C, V55=0 V)
Itemn Symbol | Pin Condition Min. | Max. | Unit
Power supply rising time tz v Power on reset 0.05 50 ms
Power supply cut-off time torr be Repetitive power on reset 1 ms

* Specifies only when power on reset function is selected.

Fig. 8 Power on reset
Vo 4.5V
0.2v 0.2v The power supply should
rise smoothly.

[ —i0 - tore
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Notes on Operation
See Fig. 9, additive capacity calculation chart, when using the crystal oscillator and select the appropriate

capacity.

Fig. 9 Crystal oscillation circuit additive capacity calculation chart

C - Additive capacity (pF)

LT
- //// / ¢l PUF_{ c2
1Y, -
//// /V c1=c2=c
. i
1IN
LVY

(Ta=—20 to +75°C, Vpp=4.5 to 5.5 V)

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. 10 shows recommended circuits and oscillators. Use the trimmer capacitor to C1, in the case of accurate
adjustment of the osciltation frequency.

Fig. 10 Recommended oscillation circuit

EXTAL XTAL

PU }_im

Cl;; J;(E

Manufacturer Model Frequency C1 Cc2 Rd
4.19
A4.19MG0O4 100pF 100pF | —
MURATA MFG CS IMGO40 MHz 00p op
€0 LTD. csTa1omawoao | 419 " — ] =
) MHz (built in) {built in)

Manufacturer Model Frequency C1 c2 Rd
CITIZEN WATCH 419 10pF _
Co., LTD. CSA-309 MHz | (20pF trimmer) | *OPF
NIHON DENPA 419 15pF
koGY0 co., LTD.|AT>! MHz | (20pF trimmer) | 22PF |&-8KO
KINSEKI LTD.  |HC-49/U-S o 22pF 22pF |3.3k0
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When using the A/D converter as the key input, it is recommended that the circuit structure shown in Fig.
11 be used.

Fig. 11 Recommended example of key circuit by A/D converter

Voo E 1.2K 1.8K 3.3K B8.2K

AD > -\ MT—MT—W—‘L

l Q

TSWI 5wz T Sw3 T Swa T SW5
Vs . ¢ _

(Precision of resistance is all within £59%)

Package Outline Unit: mm

64pin SDIP (Plastic) 750mil 8.6g
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SONY NAME| SOIP-64P-01
ETAJ NAME| SDIP064-P-0750-A
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