SONY. CXP50112/50116

CMOS 4-bit 1 Chip Microcomputer

Description

CXP50112/CXP50116 is a CMOS 4-bit micro- 80 pin QFP (Piastic)
computer which consists of 4-bit CPU, ROM, RAM, 1/O
port, 8-bit timer, 8-bit timer/counter, 18-bit time base
timer, B8-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
e Instructioncycle 1.9 ps/4.19MHz
122 us/32kHz
(Selection possible for program)-
¢ ROM capacity 16,384 x 8 bits (CXP50116)
12,288 X 8 bits (CXP50112)

e RAM capacity 554 X 4 bits (Including display area)
® 51 general purpose I/O ports
e Fluorescent display tube 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 cutput (40V)

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

32kHz timer/counter  Remote control receiving circuit
e B-bit/4-bit variable prescaler serial /O
® 8-bit prescaler timer, 8-bit prescaler timer/event counter and 18-bit time base timer, 8-bit reload type timer with
prescaler, independently controlled
e Arithmetic and logical operations possible between the entire RAM area, /O area and the accumulator by
means of memory mapped |/O

e 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 BO pin plastic QFP
® Provided with 80 pin piggyback QFP (CXP50100)

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

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

Symbol Name IO Equivalent Circuit Description
VDD Supply voltage | — Positive voltage supply pin
Grounding .
Vss voltage — GND pin
- Clock oscillation circuit input pin. Connect
r_(q’ the crystal oscillator or ceramic resonator
; o between the EXTAL and XTAL. To use an
EXTAL Clock input N — 1 U external clock input, connect the clock
e A, oscillation source to the EXTAL pin and
open the XTAL pin.
XTAL O
XTAL Clock output 0 Clock oscillation circuit output pin
Mask -5
option \'®5_~L
o——@)o—- Serves as the incorporated power-on
~L|}---——- reset circuit output pin.
RST Reset 11O [ When inputting a reset signal from the
o tside, provide 2 instruction cycles or
Output pull-up resistor ou ' ww
(P-ch Tr) longer of an “L" level (0V).
N-ch Tr output
Schmitt inverter input
Serves as interrupt input pin.
INT Eﬁ?{ﬂ;{ I Permits the selection with a program of
the edge and the level modes.
— Event counter —{ . .
EC input | Event counter input pin.
Serial input oy . Doubles as a serial interface (8 bits) input
SIPX2 Port X || Schmittinverter input pin and as bit “2” {input) of port X.
OAT A ED‘_([T:
DISASLE _bﬂlq”
» nr
Serial output Doubles as a serial interface (8 bits)
SO/PX1 Port X Vo ’ :}_ output pin and as bit “1” (input) of port X.
Tri-state output or pull-up
resistor output possible
Inverter input
OATA '
K ,
DISABLE " B
L . ! Doubles as clock input/output pin for the
SC/PX0 gg?ta)l(clock 11O serial interface and as bit “0" (input) of
- port X,
Tri-state output or pull-up
resistor output possible
Inverter input
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Symbol Name /O Equivalent Circuit Description
Aucva | Pemale sl | [ e el
Wak input Doubles as a wake-up input pin to release
WP/PY2 axe-upInpUt 1y _ the standby state, and as bit “2" (input) o
PortY Schmitt inverter input port Y.
ST PWM output iCr . Doubles as a PWM generator (14 bits)
PWMPY1 | port Ol an ——Do——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
PAO This 4-bit input/output port permits its
¢ Port A 1o each individual port to be programmed to
PX3 © serve for input or output. Its output tormat
is a tristate or pull-up resistor output.
This 4-bit input/output port permits its
PBO/AD4 Analog input each infii:idual _bit tc; be pr:)grtarl]gmeclt tot
nalog inpu . serve either as input or output, Its outpu
PB:E?AD? Port B Vo B oa:tnd | only for AID input format is a tri-state or pull-up resistor
P output.
Itis also used for A/D converter input.
PCO e r This 4-bit input/output port permits its
' Port C o ) each individual port to be programmed to
Pga oIsABLE 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 110 functions that are equivalent to those of
PD3 K port C.
PEO This 4-bit input/output port has the
to PortE /O | Tri-state output or pull-up functions that are equivalent to those of
PE3 resistor output possible port C.
PFQ Inverter input This 4-bit input/output port has the
to Port F /O functions that are equivalent to those of
PF3 port C.
PIO/ADO Analod | Thisf4-bit lrr:ptut/output_polrt hta;s ttr;‘e f
to nalog input o functions that are equivalent to those o
PI3/AD3 Port | port C.
Itis also used for A/D converter input.
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voltage input

Symbol Name 1O Equivalent Circuit Description
Load current supply pin needed when
VFop E)?V;g; upply — load resistance is built-in to output driver
for FDP (Fluoresent display pannel).
T0to T7 Timing o prer 8-digit cutput pin of the FDP timing
signal.
T8/S23 Combination output pin of higher 8-digit of
to Timing/segment| O the FDP timing signal and the segment
T15/S16 signal.
“—{>°—i P
PG%& Port o Lo Combination pin of the 4-bit output port
PG3/S7 G/segment and FDP segment signal output.
PHO0/SO Port
to 0 . i The same as port G.
H/segment P-ch open drain output
PH3/S3 ’ Pull-down resistance
PJO/S12 (Mask option)
to Port J/segment | O The same as port G.
PJ3/S15
PKO0/S8
Pont
to 0] The same as port G.
PK3/511 Kisegment
Mask option Input pin of the 32kHz timer clock
generated circuit. Connect 32,768kHz
TEX 32kHz T/C 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.
X Eiﬁjzoz{gut O Output pin of the clock generated circuit.
Reference Reference vol_tage‘inplut for power supply
VREF voltage resetting circuit.

Connect the zener diode normally.
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Absolute Maximum Ratings

(Ta=—20 to +75°C , Vss=0V)

ltem Symbol Rating Unit Remarks
Power supply voltage Vop —03t0+7.0 Vv
Input voltage VIN —0.3to+7.0* Vv
Output voltage Vout —0.3t0+7.0%1 Vv
Display output voltage Voo |Voo—40to Vop+0.3| V C‘jltz g":ias)“gst';;ri‘[ff;"gsiss?;’: d"af(;f“"- Voo
loH -5 mA | Other than display output pins *2 : per pin
High level output current lobH1 -15 mA | Display output S0 to S15 : per pin
loDHz 35 mA ?;sgflg&o%;ﬁ&? to T7, T8/S23 to
2 loH —40 mA | Total of other than display output pins
High level total output current - -
2 lobH ~100 mA | Total of display output pins
lov 15 mA | Port1 pin
Low level output current -
loLc 20 mA | High current port pin * 3
Low level total output current 2ot 100 mA | Entire pin total
Operating temperature Topr 2010 +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 operation should
better take place under the recommended operation conditions. Exceeding those conditions may
adversely affect the reliability of the LSI.

*1) Vin and Vourt should not exceed Voo+0.3V.

* 2) Specifies the output current of the general purpose I/O port PA to PF, P, 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 Vbp o5 5.5 Y, Guaranteed range of operation by_TEX colck,
’ guaranteed range of data hold during STOP
ViH 0.7Vop Vbb \
High level input voltage | Vins 0.8Voo Vop V | Hysteresis input *1
ViHex | Voo-0.4 | Vop+0.3 | V | EXTAL pin*2
ViL 0 0.3Voo | V
Low level input voltage | Vs 0 0.2Vop | V | Hysteresis input*1
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=—201to +75°C, Vss=0V)

— 8 —

Item Symbol Pin Condition Min. | Typ. | Max. |Unit
; Voo=4.5V, lon=—0.5mA 40 \Y
High level Vou | PAtoPF, Pl
output voltage PX0, PX1 Voo=4.5V, loH=—1.0mA 3.5 \
g\s(% ':/W | VDo=4.5V, loL=1.8mA 04 |V
on
Low level Vou (Voronb) Voo=4.5V, lo1=3.6mA 06 | V
output voltage ,
PC,PD Voo=4.5V, lo.=12mA 15 |V
lHE Voo=5.5V, ViH=5.5V 0.5 40 | uA
EXTAL
liLE Vob=5.5V, ViL=0.4V 0.5 40 | pA
Input current lHT Vop=5.5V, ViH=5.5V 0.1 10 | pA
TEX*3
et —0.1 ~10 | yA
—— Vpp=5.5V, ViL=0.4V
LR RST*2 -1.5 —400 | uA
L PAto PF, PI
Ug flleg?(gggance Iz PX0to PX2, Voo=5.5V 10 | pA
current PY2, PY3, EC, INT, | Vi=0, 5.5V -
RST*2 TEX*3
S0to 515 —7 mA
Display output lon Vob=4.5V
current S16/T1510 S23/T8, | Von=Voo-2.5V _18 mA
TOto T7
Open drain
output leakage Lot S0to S15, S16/T15 | Vpp=5.5V —20 A
current (P-CH Tr to $23/T8, TOto T7 | VoL=Voo-35V H
OFF in state)
Pull-down S0to §15, 816/T15 | Voo=5Y
resistance *! R to S23/T8, TOto T7 ( VFoP=Vop-35V 60 100 | 270 | kQ
Entire output pins open
IoD1 Crystal oscillation 7 20 |mA
(C1=C2=22pF)
of Voo=5.5V, 4.19MHz
Crystal oscillation
Iop2 (C1=C2=18pF) 50 250 | pA
of Vop=3V, 32kHz
SLEEP mode
Supply current lopspr | VOD Vob=5.5V, 5 12 | mA
4.19MHz oscillation
lobspz2 Voo=3V, 32kHz oscillation 40 200 | A
STOP mode
Ibpss 7 40 | pA
Voo=3V, 32kHz with T/C
Vob=5.5V, 32kHz without
Ioosz T/C (For mask option select 10 | pA
counter, Pinis fixed.)
PAto PF, PI, PX, Clock TMHz
Input capacity CiN PY2, PY3, EXTAL, OV 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=—20 to +75°C, Voo=4.5V to 5.5V, Vss=0V)
Item Symbol Pin Condition Min. Typ. | Max. | Unit
System clock frequency fc é;?’kL Fig. 1, Fig. 2 1 5 MHz
System clock input pulse width g; Fig. 1, Fig. 2 90 ns
- — - EXTAL | (External clock
System clock input rising and falling tcr drive) 200 | ns
times ter
*2 —
System clock frequency fcs %EX \F/iogo_22.5 to 5.5V 32.768 kHz
: . teL el : tsys * 1

Event count clock input pulse width ten EC Fig.3 4005 us
Event count clock input rising and ter == .
falling times ter EC Fig. 3 20 ms
Event count input clock input pulse trL :
width .y TEX*3 | Fig.3 10 us
Event count input clock rising and trr .
falling times tre TEX*3 | Fig.3 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.

1/tc

EXTAL

tXH tcF XL

Fig. 1. Clock timing
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Crystal oscillation 32kHz clock applying cendition
Ceramic oscillation External clock Crystal oscillation
EXTAL  XTAL EXTAL  XTAL TEX X
c1 PUF{ c2 OPlEN Ci UQ_T'— c2
mr mT
RS a8
Fig. 2. Clock applying condition
0.BVpD
EC
TEX 0.2VpD
o tEH ltEIl-" tEL .‘E‘.:;
TH tTF L tTR
Fig. 3. Event count clock timing
(2) Serial transfer (Ta=—20to +75°C, Vop=4.5V to 5.5V, Vss=0V)
ltem Symbel| Pin Condition Min. Max. Unit
Serial transfer clock (SC) cycle Koy e Input mode tsys/4 + 1.42 s
time Output mode tsio 1S
Serial transfer clock (SC) high tkH sc input mode tsys/8 +0.7 us
and low level widths tkL Output mode tsi0/2 - 0.1 us
Serial data input setup time ‘ SC input mode 01 S
TS SIK Sl —
(against SC 1) SC output mode 0.2 S
Serial data input hold time SC input mode tsys/B+0.5 ks
inst SC 1 ) tksi Si —
(agains SC output mode 0.1 us
Data delay time from SC falling | tkso SO tsys/8 +0.5 | us

Note 1) tsys is the EXTAL input clock tsys=8/c
(It cannot be used with TEX input clock)
tsto in turned into either 2isys, 4tsys or 16tsys by means of a program
2) The Load of data output delay is 50pF + 1TTL
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IKCY
KL e IKH .
_L 0.8Vpo
5C
—'{ 0.2Vpp
t 151K _ TKSI N
Si 0.8Vpp
Input data
|
h JO‘ZVDD
IKSO
0.8Vpp
SO Output data
/ 0.2Vpp
Fig. 4. Serial transfer timing
(3) A/D converter (Ta=—20to +75°C, Vss=0V)
Analog input voltage Pin Condition Digital conversion value
0.0t0 0.33V 000
0.82t0 1.29Vv 001
1.78t0 2.21V ADO 010
to Vop=5V
2.69 10 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)
item Symbol | Pin Condition Min. | Typ. | Max. |Unit
Power supply voltage .
detection reset function of Vipor | Vob ngfftﬁ);ange allowing system 25 55 |V

operation voitage range

When Vrer pin voltage is 3.3V
Vrop | Voo Flag set when voltage drops 38 140|142 | 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.

Power supply voltage drop
detection 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, ete., 55
are connected to the VRer pin.
25
0 16 50 Vrer (V)

Fig. 5 Power supply voltage
detection reset function

chart
(5) Others (Ta=—20to +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 oK, INT | detection mode | Y8 +0.05 HS
Reset input low level width trsL RST 2tsys * 1 s
] ) . STOP mode 500 ns

Wake-up input high level width twpeH WP

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

Note) tsysin the EXTAL input clock is 8/fc
*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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me WH

INT ‘ 0.8VoD
(Rising edge) / ‘

n_>2Yeo s |

‘ YiH ‘ uIL

INT 08VDD
{Falling edge) I

—
-1

| L 0.2vop

Fig. 6. Interruption Input timing

IRSL

RST
0.2VpD

Fig. 7. Reset input timing

WPH

|4
wp |
0.8VpD

Fig. 8. Wake-up input timing

twPAH twPAL

], | 1 -
0.BVep
PAO to PA3
7 0.2Voo

Fig. 9. Wake-up Input timing

Power on reset * (Ta=—20to +75°C , Vss=0V)

ltem Symbol] Pin Condition Min. Max. | Unit
Power supply rising time tr v Power on reset 0.05 50 ms
DD
Power supply cut-off time torr Repetitive power on reset 1 ms

* Specities only when power on reset function is selected.
Voo 4.5V !
|
0.2v

The power supply should rise smoothly,

0.2v

Flg. 10. Power on reset



SONY CXP50112,/50116

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

Ta=—-20°C to +75°C, Voo =4.5V to 55V

T
T
Wi 3
: i
s i
I 77 /////‘7

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 oscillation frequency.

1. Main clock
4.19MHz

EXTAL

XTAL

| I

Ci

*

5
>

ce

Ceramic resonator

2. 32kHz Timer/Counter

TEX

o T

&

TX
m—f“
c2

T

Manufacturer Model r';%l“(emnﬁg) C1(pF) | C2 (pF) | Rd (Q)
MURATA MFG CSA4.19MG040 100 100 —_—
CO., LTD. CSA4.19MGWO040 419 builtin | builtin | ——
Crystal oscillator

Manufacturer Model r;ggu(ﬂﬁ);) C1(pF) | C2 (pF) | Rd(Q)
T AR
KOGYO GO 1TD. | AT 419 |yiomey| 15| Bk
KINSEKI LTD. HC-49/U-S tﬁigﬂ; 2 | 33k

Manufacturer Model r';;‘;l”ggjg) C1 (pF) | C2 (oF) | Rd (@)
T | o 2B v -
Eg{gyoDcEng. MX-38T 32.768 tﬁ%fg) 22 | 470k
KINSEKI LTD. P3 tﬁiggj 22 | 33k

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

Fig. 12. Recommended oscillation circuit

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

used.

Voo

‘[ sw
Vis .

Tswz Tsw3

T Swa T Sw3

(Resistance is all E12 series)

Fig. 13. Recommended example of key circuit by A/D converter
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Package Outline Unit : mm
BO0pin QFP (Plastic) 1.69
‘ 239%0%¢
200431 0.1578b5
64 a1y m
ARAAAARAAAARAARARARAS
65 40
== ==
E % g |9,
= O O E Y-
== =
==} O ]
80=5 P 2s 011885
LLLLEREEEREEEEELELELLL -
0.8 mﬂ_ 0.3 5:8:}5 27 Stg?g 3«)_
P t0.12 |@ o

SQORY NAME| QFP-80P-L 01
ElAJ NAME |[*GFP080-P-1420-A
JEDEC COOE :

This data sheet has been made from recycled paper 10 help protect the environment.



