SONY.

CXP50200

CMOS 4-bit 1 Chip Microcomputer EPROM equipped

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

Description

The CXP50200 is a CMOS 4-bit microcomputer
common with piggyback/evaulation chip which are
developed for CXP50212/CXP50216 function eval
uation.

Features
e Instruction cycle 1.9¢s/4.19 MHz
* ROM capacity Maximum 32k bytes
(EPROM 27C256 equipped)
* RAM capacity 544 X4 bits
{Including display area)
» 40 general purpose I/0 ports
¢ 8 high current ports (Ports C, D)
» Fluorescent display panel controller/driver
(Ables to display maximum 256 segments)
—1 1o 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 control receiving circuit (Be independent of
the timer/counter)
» 3-bit A/D converter (1 channel per circuit)
e 8-bit/4-bit variable prescaler serial 1/0
» 8-bit prescaler tirmer, 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 preducts and specifications withaut notice.

O

64pin SDIP (Ceramic)

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

Note) The mask option is fixed according to a
kind of CXP50200.
See the List of Products for details.

Structure
Silicon gate CMOS IC

E90118-HP

This information does not canvey any license under patent rights of SONY corporation or others.
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Block Diagram
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Pin Configuration (Top View)

n OR €9 Voo
10 (2) 3 T2
INT (3) 62) T3
RST ——(4) E)—T14
AD|/PB3 (5) 690 15
EC (&) 9) 6
BE/PKO ) 58) 17
S0/PX1 (8) 67 523/T8
S1/Px2 () 56) 322/Ta
PFO (19 D 521,710
PF1 1) 64 S20/T11
PF2 (2) (53) §19/T12
PF3 (13) 52) $18/T13
PEO (4 1) S17/T14
PEI (19) 50) S16/T15
PE2 (1) 49 PJ3/515
PE3 & @8) PJ2/Sta
PYO (18 @ PJ1/513
PWPY (19) (a€) PJO/SI12
WP/PY2 20) @s) PK3/511
RMC/PY3 21) @9 PK2/S10
PDO 22) @3 PK1/59
PD1 23 @2) PKD/S8
Po2 24 3 PG3/S7
PD3 2s) @0 PG2/56
PCO 2e) 39 PG1/55
- POy 27 28 PG0/S4
PCZ @a) 37 PH3/53
PC3 29) (36) PH2/52
XTAL (0) @3s) PH1/51
EXTAL G 1) 34 FHO,/S0
Vss (2 33) Vrop

Note) Use 27C256 type for EPROM.
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Pin Description

Symbaol Name 1/0 Description Equivalent circuit
Voo Supply voltage i Positive voltage supply pin
Vs Grounding I | GND pin
voltage
EXTAL Clock input | | 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 0O | Clock oscillation circuit output
pin
RST Reset I/O | Serves as the ipcorporat?d Mask option
power an reset circuit output pin. ~ h
When inputting a reset signal
from the outside, provide 2 in N H——
struction cycles or longer of an
“L" level (0 V). Output pull-up resistor
{P-ch Tr)
N.ch Tr output
Schmitt inverter input
INT External { | Serves as interrupt input pin
interrupt Permits the selection with a pro-
gram of the edge and the level
modes. o—A{o—
EC Event counter | | Event counter input pin.
input Schmitt inverter input
SI/PX2 Serial input 1 | Combination pin of a serial inter-
Port X face (8 bits) input pin and bit
H2" (input) of port X.
SO/PX1 Serial input I/0 | Combination pin of a serial inter-
Port X face (8 bits) output pin and bit | Data @ g
“1" (input) of port X. disable "
3-state output or pull-up resistor
output possible Inverter input
SC/PX0 Serial clock 1/0 | Combination pin of clock input/ | ..
Port X autput pin for the serial interface ﬁ A
and bit “0”’ (input) of port X. disable i
3-state output or pull-up resistor
output possible Inverter input
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Symboil Name /0 Description Equivalent circuit
RMC/PY3 Remate control { | Combination pin of remote con-
signal input trol receiver input pin and bit *'3"’
Port ¥ (input) of port Y. (P
WP/PY2 Wake-up input ! | Combination pin of a wakeup
Port Y input pin to release the standby s .
state and bit “2'" (input) of port - Schmitt inverter input
Y.
PWM/PY1 PWM output 0 | Combination pin of a PWM gen-
Port Y erator (14 bits) output and bit .
“1" (output) of port Y. Data —] >o—[
{When reset: 1) %"
PY H e REYYY B
0 Port Y O | OQutput 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
input or output Its output for-
mat is a 3-state or pull-up resis- Data \
tor output. It is also used for A/ % l
D converter input. disable b
PC to PC3 Port C 1/0 | This 4-bit input/output port par-
mits its each individual port to e
be programmed to serve for N
input or output. Its output for-
mat is a 3-state or pullup resis- 3-state output or pull-up
tor output. : .
resistor output possible
PDO to PD3 | Port D /0 | The same as port C. Inverter input
PEO to PE3 |PortE 1/0 | The same as port C.
PFO to PF3 | PortF I/0 | The same as port C.
Vepe Power supply | | Load current supply pin needed
for FDP when load resistance is built in
to output driver for FDP (Fluo-
rescent Display Panel).
TOto T7 Timing O | Lower 8-digit output pin of the
FDP timing signal.
T8/823 to Timing/ 0 | Combination output pin of high-
T15/516 segment er 8-digit of the FDP timing sig-
nal and the segment signal. DHL
PG0O/S4 to Port G/segment | O | Combination pin of the 4-bit
PG3/S7 : output port and FDP segment
signal ouput P-ch open drain outut
PHO/SO to Port H/segment | O | The same as port G. Pull-down resistance
PH3/S3 (Mask option}
PJ0/S12 to Port J/segment | O | The same as port G.
PJ3/S15
PKO/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, Vgs=0 V)

dissipation**

Iltem Symbol Ratings Unit Remarks

Power supply voltage Vop —0.3t0 +7.0 v

Input voltage Vin —0.3 to +7.0% v

Output voltage Vour —0.3 to +7.0" v

Display output voltage Voo Vpp—40 0 Vpp+0.3 |V 305[;gcehais?Zﬂt:mii:;o;:s?::ga??m' Voo
ion -5 mA | Qther than display output pin*2: per pin

High level output o1 -15 mA | Display output SO to 515: per pin

current | —3s ma | Display output TO to T7, T8/S23 to T15/
optz 816: per pin

High level totat output Zlon —40 mA | Total of other than display output pins

current Zlopu —-100 mA | Total of display output pins

Low level output current o 15 mA_| Port 1 pin
lore 20 mA | High current port 1 pin*®

Low lovel total output 1 31, 100 mA | Entire pin total

Operating temperature Teopr —20t0 +75 °C

Storage temperature Tor —55to +150 C

Allowable power P, 600 MW

*1) Vi and Vgyr should not exceed Vpp+0.3V.
*2) Specifies the output current of PB to PF, S0, SC (the general purpese 1/0 ports) and PYO, PY1 (Output

ports}).

*3) The high current drive transistors are the N channel transistors of the PC and PD ports.
*4) Allowable power dissipation of EPROM excluded.
Note) Usage exceeding absolute maximum ratings may permanently impair the LSI. 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;s=0 V)

ltem Symbol Min. Max. Unit Remarks
45 5.5 v Slz:a::;ateed range of operation by EXTAL
Power supply voltage Voo 25 55 y Guranteed range of data hold during
' ’ STOP
Vin 0.7Voo Voo v
High level input voltage | Viys 0.8V, Voo Vv Hysteresis input**
Vigex | VYop—0.4 | Vpp+0.3 V | EXTAL pin*?
Vi 0 0.3V v
Low level input voltage Vies 0 0.2Vpp 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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SONY CXP50200
Electrical Characteristics
DC characteristics (Ta=—20°C to +75°C, Vos=0 V)
[tem Symbol Pin Condition Min. | Typ. | Max. | Unit
High level output v PB to PF, Voo =4.5V, log=—0.5mA 4.0 v
voltage %1 pxo, PX1 Voo =4.5Y, log=—1.0mA 3.5 v
ovel PYO, PY1 Vo =4.5V, lo.=1.8mA 04 | V
'\;gl“t’a;:e output Vo, | RST (VoL only) Iy 45y |, =3.6mA 06 | V
PC, PD Vop=4.5Y, I5.=12mA 1.5 v
I Vop=5. =85. .
HE | EvTAL op=5.5V, V;;=5.5V 0.5 40 | xA
Input current e Vo =5.5Y, V;.=0.4V —-0.5 —40 | uA
Iz |RST* Vpp=5.5V, V,, =0.4V -1.5 —400! uA
S0 to 815 -7 mA
Display output | S16/TL5 to Vpp=4.5V
current o |1 523/T8 Vou=Vpp—2.5V —18 mA
TOto T7
Open drain output S0 to S15
leakage current | S16/T15 to Vpp=5.5V _20 A
(P-CH Tr OFF in LoL | 523/78 Vor=Vpp—35V #
state) TOto T7
S0 to S15
Pull-down S16/T15 to Vop =5V
resistance*! Re S23/T8 Vepp=Vpp — 35V 60 | 100 | 270 | k@
TOto T7
PB to PF,
High impedance |/0 | PX0 to PX2, [ Vpp=5.5V +10 A
leakage current 1z | py2 PY3 EC |V,=0, 55V - K
INT, RST**
Vpo=5.5V, 4.19MHz crystal
I oscillation (Cl=C2=22pF) 7 20 mA
Current supply*? Voo Entire output pins open :
lppsp SLEEP mode 5 12 | mA
IDDS STOP mode 10 ﬂA
A
Input capacity Cwn EXT,AL ’ QV other than the measured 10 20 pF
RST, INT, EC | P'™

*13} In case the incorporated pulldown 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) Current supply of EPROM excluded.
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AC characteristics
(1) Clock timing (Ta=—20°C to +75°C, Vpp=45V 0 58V, V=0 V)

Item Symbol Pin Condition Min. Typ. Max. Unit
System clock frequency e :;(-?FL\L Fig. 1, Fig. 2 1 5 MHz
\?le;ttsm clock input pulse :;; EXTAL E;gt-er}rylafifl.oik drive 20 ns
o taing tmes 0| L EXTAL | ok arve 200 | ns
e LT s B
e e | @ fe3 o | m

*1) tsys is tsys = 8/f.
*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/ 10e

[ 3—' Z Voo— 0.4V

EXTAL
0.4V

UxH ter L te
Fig. 2 Clock applying condition
Crystal osciltation
Ceramic oscillatien External clock
EXTAL XTAL EXTAL XTAL

L
RS-

Fig. 3 Event count clock timing

0.8Voo

0.2Voo

tew ter leL les
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(2) Serial transfer (Ta=—20°C to +75°C, Vpp=4.5 Vto 5.5V, V3= 0V)

ltem Symbol | Pin Condition Min. Max. Unit
Serial transfer clock (SC) ¢ 3¢ Input mode tsys/4+1.42 KS
cycle time xey Qutput mode tsio #S
Serial transfer clock (SC) tkw 3c Input mode tsys/8+0.7 «S
high and low level widths teL Qutput mode t5:0/2—0.1 uS
Serial data input setup time | S| SC input mode 0.1 us
(against SC 1) SK 5C output mode 0.2 «S
Serial data_input hold time ¢ 51 SC input mode tsys/8+0.5 us
(against SC 1) Ksl SC output mode 0.1 P
Data output delay time from
5C falling t<so | 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 load of data output delay time is 50 pF +1 TTL.

Fig. 4 Serial transfer timing

ko

ey L -
[ 0.8Voo
5C
'( K O.QVDQ
[__-_' tsix e tK51
'
Sl \O.SVDD
Input data /
A 0.2Vpp
Ik sa
0.8Vpp
CQutput data
SO P
0.2Vpp

(3) A/D converter (Ta=—20°C to +75°C, Vgs = 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 _ 010
2.69 to 3.06V ADI Yor=5Y 011
3.56 to 4.06V 100
4.62 to 5.0V 101

Note) The digital conversion values are the values when FF,; address in the program are read.
-9
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(4) Others (Ta=—20°C to +75'C, Vpp=45 Vto 5.5 V, V5s=0 V)

item Symbol | Pin Condition Min. Max, Unit
Externai interruption high ,
and low level widths tim tac | INT Edge detection mode | tsys+0.05 MS
Reset input low level width tase RST 2tsys US
Wake-up input high level ¢ WP STOP mode 500 us
width WEH SLEEP mode tsys+0.05 us
Note) tsys is tsys = 8/f
Fig. 5 Interruption input timing hic e e LEL —
0.8V5,
INT
(Rising edge) 02V s
- t L i N
INT 08Vop
(Falling edge)
0.2V o0

Fig. 6 RST input timing

trgr »
RS
0.2Vpp
Fig. 7 Wake-up input timing
. tweh n
wp 0.8Vpo
Power on reset* (Ta=—20°C to +75°C, V55s=0V)
[tem Symbol | Pin Condition Min. | Max. | Unit
Pawer supply rising time 1 v Power on reset 005 | 50 ms
Power supply cut-off time torr PP | Repetitive power on reset 1 ms
* Specities only when power on reset function is selected.
Fig. 8 Power on reset
Voo 45V
0.2V 0.2v

The power supply should
rise smoothly.

N —-10 — Lare
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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
(Ta=—20 to +75C, Vpp=4.5 to 5.5 V)

-~ [T ]
% - EXTAL XTAL
§ - /////, // can—}' c2
2 . NI, o
% I// ' Cl=g2=¢
° /]

‘F <0 /// /1‘/ A

© i

yrisi

f -Crystal oscillation frequency (MHz)

Note) The above chart shows a range in which the average
guartz 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 oscillation frequency.

Fig. 10 Recommended oscillation circuit

Manufacturer Model Frequency C1 c2 Rd
EXTAL XT”:; MURATA Mg | CSA419MG040 :;'"1_2 100pF 100pF | —
. ;_PU'_% . cO. LTD. CST4.19MGWO40 | 117 T A
Manufacturer Model Frequency C1 c2 Rd
S, 10 C"|csa-309 Vit | (200F thmmen | 10°F | —
K0GY0 C0, 11D, [AT5! Vit | 200F thmmer) | 199F |6:8K0
KINSEKI LTD.  |HC-48/U-S :[1313 220F 220F |3.3kQ

- 11 -
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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 TATK 2k 1.8K 33K 8.2K
A D l A "-l I ""‘A l l'l'l l l“-l. l
TSWl T sw2 Tsws T swa T sws
Viz a - 4 a

EPROM Read Timing

(Precision of resistance is ail within £5%)

Ta=—20"C to +75°C, Vpp =45 V1o 55V, Vg&s= 0V

Item Symbol Pin Min. | Max. | Unit
Address — Data t AQ to Al4 300 ns
input delay time acc 10 to 17
Address — Data t AQ to Al4 0 ns
hold time 1H 10 to 17
EPRCM Timing
‘- 5 0.8Vpy
A0~Al4d Address data
K Vi 0.2Vpp
F—tacc — =ttt
jé N 0.8Vyp
10~17 \ Input data
< v 0.2Vpp
List of Products
Option item Product CXP50200-U01Q

Package

64-pin plastic SDIP

64-pin ceramic SDIP

ROM capacity

12k bytes/16k bytes

EPROM 32k bytes

Pull-up resistance of reset pin Mask/Non-mask Mask
Power on reset circuit Mask/Non-mask Mask
32kHz timer/counter Timer/counter Timer mode
High tension pull-down resistance Mask/Non-mask Non-mask

Note) Chip for both piggy and evaluation.

—~12 -
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Package Outline

1624

Unit: mm
64pin SDIP (Ceramic)
23
£055 i
58.9 x
oy
64 33
V°I°°D°ﬂ°°°°D° - {
o o
) o %
> Q
0 = o =
L OIOIEIOIOICHODIOLOIO GO -
|| lasaro2s ®
Lv-rv-v-w*v-vvv-rv-v‘rvl P
-
x
! &
2 = |
0.4 64008 1wret™| | ¢
o[ "™
23 N
- M

PSRIP-64C-01

-13—



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


