SONY.

CXP50P116

CMOS 4-bit Single Chip Microcomputer

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

The CXP50P116 features the following variety 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 inte-
grates a fluorescent display panel controller/driver,
FPWM output port for D/A conversion, remote control
receiving circuit, 3-bit A/D converter, 32kHz timer/
event counter, 8-bit reload type timer, supply voltage
detection reset and a standby function for low power
consumption operation, all in a single chip.

CXP50P116 provides the PROM version of
CXP50116 which incorporates a mask ROM. Since
program writing is possible, it is suited for evaluation
in system development, as well as for limited produc-
tion.

Features
* Instruction cycle 1.945/4.19MHz
12245/32kHz
(Selectable at the program)
¢ Buiit-in PROM 16384 X 8Bbits
® Built-in RAM 544X 4 bit
(Including the display area)
¢ General purpose 1/0 ports 51 ports MAX.
¢ High current output ports 8 ports

¢ Biult-in Fluorescent display pane! controller/driver
(Display of up to 256 segments possible)
—1 to 16 digits dynamic scan display
(1 to 8 digits at the 24 segments selection)
—Page mode/Variable mode
—Dimmer function
—High voltage resistant output (40V)
—Selection of built-in pull down resistance possibie
{Mask option)
® Built-in 14-bit PWM output for D/A conversion
® Built-in remote control receiving circuit (Indepen-
dent from timer/counter)
* Built-in 3-bit A/D converter (1 circuit 8 channels)

80pin QFP (Plastic)

® Built-in 32kHz reload type timer/event counter

* Built-in supply voltage detection reset circuit

¢ Abundant wake up functions

WP pin

4 general purpose ports (Edge detection)
Remote control receiving circuit

32kHz timer/counter

* Built-in serial 1/0 with 8-bit/4-bit variable pres-
caler

* Built-in timer with 8-bit prescaler, timer/event
counter with 8-bit prescaler, 18-bit time base
timer and reload type timer with 8-bit prescaler
can all be independently controlled.

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

* Reference to the entire ROM area possible using
the table look-up instruction.

* 2 kinds of power down modes, sieep and stop

* Built-in power on reset circuit (Mask option)

* 80-pin plastic QFP

note) mask option is available in type

CXP50P116Q-3 for details see
CXP50P116Q-3 option table P.16

Structure
Silicon gate CMOS IC

E90936A16-HP

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license
by any implication or otherwise under any patenls or other right. Application circuits shown, if any, are typical examples illustrating
the operalion of the devices. Sony cannot assume responsibifity for any problems arising out of Lhe use of these circuits.



SONY

CXP50F116

Block Diagram
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Pin configration (Top View)
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1. Do not connect anything te Pin 73 (NC).
2. Be sure to connect Vp-p of Pin 33 to Vpp.
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Pin Description

Symbol Name /0 Description Equivalent Circuit
Supply . .. .
Vob voltage Positive voltage supply pin
. Power supply pin for write of builtin
Vpp Write supply — |PROM. At normal operation connect to
voltage
VDD
Grounding _ .
Vss voltage GND pin
Clock oscillation circuit input pin. Connect
the crystal oscillator or ceramic resonator f‘g"
EXTAL Clock input | between the EXTAL and XTAL. To use an| EXTAL O Lo
external clock input, connect the clock 1-Ih,
oscillation source to EXTAL pin and keep
XTAL pin open XTALO
XTAL Clock output — |Clock oscillation circuit output pin
mask option
~_
Output pin of the builtin power on reset
N circuit. When a reset signal is input from
RST Reset /0 the outside, set 2 or more instruction
cycles to “L", (OV). Output pull-up resistor
(P-ch Tr)
N-ch Tr output
Schmitt inverter input
Interrupt input pin,
INT .External I |Permits the selection of edge and level
interrput ,
medes using a program.
EC _Event counter I |Event counter input pin. o —
input
Doubles as serial interface (8bits) input
Serial input pin and as bit "2" {input) of port X. . .
S1/PX2 Port X I Functions as address input pin during Schmitt inverter input
PROM mode.
Doubles as serial interface (8bits) output| disable "
Serial output pin and an bit “1" (input) of port X.
SO/PX1 Port X 170 Functions as address input pin during r
PROM mode. .
Tri-state output Schmitt input




SONY

CXP5CP116

Symbol Name 1/0 Description Equivalent Circuit
Doubles as clock input/output pin for the Data ,
o Serial clock serial interface and as bit 0" (input) of ) E: T
sc/Pxo |20 1/0 |port X. disable
Functions as address input pin in PROM o
mode
Tri-state output Schmitt input
Remote Remote control receiver input pin.
RMC/PY3 |control input I {Input pin for bit “3" of port Y.
Port Y Functions as EC during PROM mode. O——{>o—
Wake-up Doubles as a wake-up input to release the
WP/PY2 input | :toar;lcfrby state, and as bit “2" (input) of Schmitt inverter input
port ¥ Functions as OE in PROM mode.
—_— PWM output Doubles as a PWM generator (14bits) R
PWM/PY1 Port Y 0 output and as bit “1" (output) of port Y. Data—[>°—|::
PYO Port Y O |Output pin for bit “0" of port Y. {When reset: 1)
Inverter output
4-bit input/output port that can be pro-
PAO grammde by bit to serve {for input or
to Port A 1/0 |output. Tri-state output.
PA3 Functions as address input pin in PROM
mode.
PBO/AD4 Analog Voltage 4-bit input/output port with functions
to in ut/gPort Bg 1/0 |equivalent to those of port A.
PB3/AD7 P It is also used as A/D converter input.
PCO 4-bit input/output port that can be pro- Data .
to Port C 1/0 grammed in 4-bit units to serve for input _ ﬁ: .
PC3 or output. Qutput format is in tri-state| disable
Functions as data 1/0 pin in PROM mode.
PDO 4-hit inputfoutput port with functions .
to Port D I/0 |equivalent to those of port C.
PD3 Functions as data /0 pin in PROM mode.
PEO 4-bit input/output port with functions
to Port E 1/0 equivalent to those of port C.
PE3 Functions as address input pin in PROM|Tri-state output inverter input
mode.
PFO 4-bit input/output port with functions
to Port F 1/0 equivalent to those of port C.
PF3 Functions as address input pin in PROM

mode.
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voltage input

The zener diode is normally connected.

Symbol Name 1/0 Description Equivalent Circuit
PI0/ADO 4-bit input/output port with functions
to ﬁn?jl:)/ic\’le':age 1/0 |equivalent to those of port C.
PI3/AD3 P It is also used as A/D converter input.
FDP Load current supply pin needed when load
Veop power — [resistance is built-in to FDP (Fluoresent
supply display pannel.) output driver.
T0 to T7 Timing 0 Llower 8-digit output pin of FDP timing
signal.
T8/S23 Timing/ Combination output pin for higher 8-digit
to se mgnt O |of FDP timing signal and the segment
T15/516 & signal.
;GO/S4 Port G/ o |Combination pin for the 4-bit output port E\'
PG3/$7 segment and FDP segment signal cutput.
PHO/S0 Port H/
to segment O [The same as port G. b.ch drai tout
PH3/53 g -ch open drain outpu
P10/SL2 Pull-down resistance
TO to T15 onl
to sP:gnm‘iJe{'lt O |The same as port G. ( 2
PJ3/S15
PKO/S8
to sp:grtm};r/l t 0O [The same as port G.
PK3/S11
Input pin of the 32kHz timer clock gener- mask option
ated circuit. Connect 32.768kHz crystal
TEX 32kHz T/C | oscillator between TEX and TX. Connect
clock input clock oscillation source to TEX pin and
keep TX pin open when this circuit is used
as event clock input,
32kHz T/C . -
TX clock output Output pin of the clock generated circuit.
Reference Reference volt.age |.npu.t for power supply
VREF — |voltage resetting circuit,




SONY

CXPS0P116

Absolute Maximum Ratings

Ta=—10 to +75'C, V55=0V

Item Symbol Rating Unit Remarks
P I |t VDD _0.3 to +7.0 V
su voltage
ower suppy vollag Ver | —0.3to +13.5 | V |Version with built-in PROM
Input voliage Vin —0.3to +7.0% | V
Output voltage Vour | —0.3to +7.0% | V
Ve —40 to As P channel tranisistor is an open
Display output voltage Voo bD V |drain, Vpp voltage is taken as stan-
dard.
low 5 mA F_OR*zplns other than display output
pins**: per pin
High level output current lopu: —15 mA |Display output SO to S15: per pin
_ Display output TO to T7, T8/S23 to
loowz 35 mA T15/S16: per pin
Slox —40 mA Total of .pms other than display
. output pins
High level total output current n :
Zlopn —100 mA |Total of display output pins
loL 15 mA |Port 1 pin
Low level output current - -
loLe 20 mA |High current port pin*?
Low level total output current 2oL 100 mA |Total for all pins
Operating temperature Teir —10 to +75 ‘C
Storage temperature Tag ~5510 +150 | 'C
Allowable power dissipation Py 600 mw

Note)

Usage exceeding absolute maximum ratings may permanently impair the LSI. Norma! operation

should better take place under the recommended operation conditions.
Exceeding those conditions may adversely affect the reliability of the LSI.

11)
*2)
¢3)

Vix and Vg ur should not exceed Vy, + 0.3V, .
Specifies the output current of the general purpose 1/0 port PA to PF, Pl, SO, SC, PY0 and PY1.
N-CH transistors of PC and PD ports are high current operation transistors.
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Recommended Operating Conditions Vgs =0V
Itemn Symbol Min. Max. Unit Remarks
'4_5 55 N Guaranteed range of operation by EXTAL
clock
Power supply voltage Voo 2 5 5.5 Vv Guaranteed range of operation by TEX clock,
Guaranteed range of data held during STOP
Vee Vep=Vpp Ve
Vi 0.7Vpp Voo v
High level input voltage| Vigs 0.8Vyp Voo V |Hysteresis input*!
Vinex | Vop—0.4 | Vpp+0.3 | V |[EXTAL pin*?
ViL 0 0.3Vyyp v
Low level input voltage| Vs 0 0.2Vpp V [Hysteresis input*!
ViLex -0.3 0.4 V |EXTAL pin*?
Operating temperature { T, —-10 +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.
*3) Set Vpp to the same voltage as Vpp
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Electrical Characteristics

DC charahteristics Ta=—10 to +75°C, Vss=0V
ltem Symbol Pin Conditions Min. | Typ. | Max. | Unit
High level Y PA to PF, PI Vop=4.5V, lgy=—0.5mA 4.0 vV
output voltage " Ipxo, PX1 Vpp=4.5V, lopy=—1,0mA 35 v
Low level PYQ, PY1 Vop=4.5V, l5.=1.8mA 0.4 v
ow leve RST (Vo only) - -
output voltage VoL Vop=4.5V, loL=3.6mA 0.6 v
PC, PD Vpp=4.5V, lo,=12mA 1.5 | v
IIHE EXTAL VDD=5'5V! V“{=5.5V 0.5 40 ﬂA
IILE VDD=5‘5V! V1L=O.4V —0.5 —40 ‘UA
Input current - TEX*S Vpp=5.5V, V;, 5.5V 0.1 10 | uA
I]LT _0.1 '_10 }ZA
— Vo =5.5V, V;, =0.4V
g |RST*? bb » -15 —400| xA
SO to S15 -7 A
Display output | S16/T15 to 523/ Vpp=4.5V dl
current OH Vou=Vpp—2.5V -
" T8, TO to T7 ou™ Yoo 18 mA
Open drain output S0 TO S15, 516/ Vo =55V
leakage current Rior |T15 to S23/T8, VDD:V. _ 35y —20 | us
(P-CH Tr OFF) TO to T7 oL— oo
S0 TO S15, S16/ _
fel;?;f::clﬂ R, [T15 to $23/78, 3““"_5\‘,’ sy 60 | 100 { 270 | k0
TO to T7 FoPT oD
N PA to PF, PI
:'}'g';egﬂzeg‘ia“ce . |PxotoPx2, Vpp=5.5V 410 | LA
current iz |pY2, PY3, EC, INT, |V,=0, 5.5V g
RST*2, TEX*?
ALL output pins open
Crystal oscillation
| 8 20 | mA
i (C1=C2=22pF)
of Vpp=5.5Y, 4.19MHz
Crystal oscillation
lopa (C1=C2=18pF) 07 | 2 |mA
of Vpp =3V, 32kHz
Supply current v SLEEP mode
ren
PPY Ibpspr | 00 Vop=5.5V, 5 | 12 | mA
4,19MHz oscillation
lopsp2 Voo =3V, 32kHz oscillation 0.7 2 mA,
STOP mode
| 20 120 A
pDS3 Voo =23V, 32kHz with T/C a
Vpp=5.5V, 32kHz without
lpps2 T/C (For mask option select 10 | xA
counter, Pin is fixed.)
PA to PF, PI, PX, Clock 1MHz
Input capacity Civ |PY2 PY3. EXTAL, |OV for pins other than test 10 20 pF
TEX, EC, INT, RST |pins

-9
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*1)  When the built-in pull-down resistance is selected by the 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 leakage current when the counter mode is specified.

AC Characteristics

(1) Clock timing Ta=—10to +75°C, Vpp=4.5V to 5.5V, Vg =0V
Item Symboll Pin Conditions Min, Typ. Max. | Unit
System clock frequency fc é(XT:r}?ALL Fig. 1, Fig. 2 1 5 MHz
System clock input pulse width I"L Fig. 1, Fig. 2 90 ns
tXH EXTAL|(External clock
System clock input rise and fall time tCR drive) 200 | ns
CF
*2 —
System clock frequency fes T%(( f\;’;;” 32'5 to 5.5V 32.768 kHz
Event count clock input pulse width tec EC |Fig. 4 tsys*! s
Put b tew & +0.05 K
Event count clock input rise and fall| tgg EC |Fic 4 20 ms
time ter g
Event count input clock input pulse| ty. -
width tr TEX*® [Fig. 4 10 us
Event count input clock rise and fall| tyg TEX* | Fig. 4 20 ms
time trr g

*1) In EXTAL input clock tsys=8/1f,

In TEX input clock tsys=4/f.
*2)  Specified when crystal oscillation mode is selected by mask option.
*3)  Specified when counter mode is selected by mask option.

Note) When adjusting the frequency accurately, there may by cases where it differs from Fig. 2.

1/i¢ _
/ = Vpp—0.4V
EXTAL /
0.4V
txn ter txo ter

Fig.1 Clock timing

— 10—
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Crystal oscillation
Ceramic oscillation

EXTAL XTAL

o

Cl ; ;CZ

External clock

EXTAL XTAL

OPEN

Fig. 2 Clock applying conditions

EC, TEX

(2) Serial transfer

32kHz clock applying condition
Crystal oscillation

TEX TX
[H.
C1 ; c

2

Fig. 3 32kHz Clock applying conditions

[ haad

tEH
t'.I'H

-~

ter

tEL
ter tro

tTR

Fig. 4 Event conut clock timing

Ta=-—10to +75°C, Vpp=4.5V to 5.5V, Vs =0V

Iltem Symbol| Pin Condition Min. Max. Unit
Serial 'Eransfer clock (SC) beoy SC Input mode tsys/4+1.42 us
cycle time Output mode tsio HS
Serial transfer clock (SC) high tew 56 Input mode tsys/8+0.7 HS
and low level widths Tk Output mode ts10/2—0.1 ©s
Serial data input setup time . S SC input mode 0.1 us
(against SC 1) SIK SC output mode 0.2 us
Serial data input hold time t 51 E input mode tsys/8+0.5 Hs
(against SC 1) kel SC output mode 0.1 u#s
Data delay time from SC fall tyso SO tsys/8+0.5 | us

Note

1) In EXTAL input clock tsys=8/i,

(it cannots be used with TEX input clock)
tsio turns into either 2tsys, 4tsys, or 16tsys according to the program
2) Load conditions of the data output delay time are 50pF-+1TTL

—11—



SONY CXPS0P116

‘ tIU.:‘(
D ter N tun N
4 0.8Vpp
5C
N —K 0.2Vpp
tsix | test N
S| a X 0.8V,
{ Input data }
I -+ 0.2V,
tKSD
0.8Vpp
S0 Outbut datal_
0.2Vpp
Fig.5 Serial transfer timing
(3) A/D converter Ta=—10 to +75°C, Vgg=0V
Analog input voltage Pin Condition Digital conversion value
0.0 to 0.33V 000
0.82 to 1.29V 001
1.78 to 1.29V ADO 010
2.69 to Vop =5V
.69 to 3.06V AD7 011
3.56 to 4.06V 100
4.62 to 5.0V 101

Note) The digital conversion value shows the value when FFy address in the program is read.

—-12—
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(4) Power Supply Voltage Detection Reset Function Ta=—10 to +75°C, Vgc=0V
ltem Symbol  Pin Condition Min. | Typ. [ Max. |Unit

Operation voitage range of Voltage range that allows system

Power supply voltage detection| V,pop | Vpp |Operation. (When Vpp=4.5V or less| 2.5 55|V

reset function 32kHz system operates)

When Vggr pin voltage in at 3.3V
Flag set is on when voltage drops
System reset is on when voltage
rises

Power supply voltage drop

detection function 3840 (42 |V

VPOP vDD

The graph in Fig. 5 shows the relationship between power supply voltage Vpp and reference voltage Vgip of
the power supply voltage detection reset function. o
Vob
Note) The graph in Fig. 5 serves as guide to the function
operation area obtained using average devices. 5.5
Individual adjustment is needed when Zener diodes,
etc., are connected to Vger pin.

25

0 1.6 50 VRer (V)

Fig. 6 Power supply voltage
detection reset function chart

(5) Others Ta=—10 to +75C, Vpp=4.5 to 5.5V, Vss=0V
ftem Symbol Pin Condition Min. Max. Unit
External interruption high and low During edge
level widths tan INT dotection mode tsys+0.05 us
Reset input low level width trer RST 2tsys*! uS
STOP mode 500 ns
Wake-up input high level width twen WP mo
SLEEP mode tsys+0.05 MS
Wake-up input high and low level
width tewn tewr PA 500 ns

Note) In EXTAL input clock tsys 8/f.
In TEX input clock tsys=4/f.q
*1) To reset when operating in TEX input clock, hold the low level for more than the oscillation stabilizing
time of EXTAL input clock.

- 13 —
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tIIL tlIl.H

4 3
INT 0-8Vos
(Rising edge}
0.2Vpp ¥
. i tin

INT 0.8Vpp Y-
(Falling edge) \

* £ 02vy,

Fig. 7 Interruption input timing

tIl'.il.

RST
0.2Vpp

Fig. 8 Reset input timing

. twen

] :
wpP *O.BVIm

Fig. 9 Wake-up input timing

tI‘WH | tPW’L

!
.8V j,s
PAO to PA3 0.8V50
- 0.2Vpp

Fig. 10 Wake-up input timing

Iy

Power on reset* Ta=-10 to +75'C, V35=0V

Item Symbol| Pin Conditions Min. Max. | Unit
Power supply rising time tr v Power on reset 0.05 50 ms
Power supply cut-off time torr pp Repetitive power on reset 1 ms

* Specified only when power on reset function is selected.

4.5v
0.2v 0.2v
VDD

ta torr

The power supply should rise smoothly.

Fig. 11 Power on reset
- 14 —
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Instructions on Usage
To use the crystal oscillator refer to the Additive capacity calculation chart, on Fig. 12 and select the

appropriate capacity.
Ta=—10C to +75°'C, Vpp=4.5 to 5.5V

LT

i 200
7
7t Lol
i F ok
§ ///V//i Cl=cg2=¢
: . i

/I

f—Crystal oscillation frequency (MHz)

Fig. 12 Crystal oscillation circuit additive capacity calculation chart

The above chart shows a range in which the average quartz resonator has a relatively fast oscillation
rising edge 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.

Note)

A circuit where frequency is accurately adjusted is shown on Fig. 13 In this case a 12pF crystal equivalent
capacitor (CL) is used.
Here, although C1 and C2 are outside the range shown in the above chart, they can be used.

+

Yoo

EXTAL XTAL

4.|9MH:%3'3KI\
0~20rF ;[; 20rF

Fig. 13 Frequency aijusting circuit

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

Voo %
AD

4TK ) 1.BK 3.3K 8.2k
a “'l". _'"A"_ - AAN “'l'l
l I ) ll & & I
(o] o] (o]
T swi Sw32 T sw3 Swa SW3

Vis

(All Resistancs from the E12 series)

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

- 15 —
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Products List

Optionai item

Mass product

CXP50P116Q-3-00010

Package

80-pin plastic QFP

80-pin plastic QFP

ROM capacity

12K-byte/16K-byte

EPROM 16K-byte

Pull-up resistance of reset pin| Existent/non-existent |Existent
Power on reset circuit Existent/non-existent |Existent
32KHz timer/counter Timer/counter Timer mode

resistance

High tension proof pull-down

Existent/non-existent

Non-existent (SO/PHO to S15/PJ3)*
Existent (TO to T15/516)

Package Qutline Unit mm

# High tension preof pull-down resis-
tance :
Non existent (Common to display/
port pins)
Existent (Display output pin)

80pin QFP (Plastic) 1l.6g

. 239%%
2008 015%8ds
L] 41 !ﬂ
AReRARARARARARRARARRARAA
55::1: gﬂﬂ
% % g;. g.
= O O Eye @
80 o =P 0.1:8255
HHHH TORFERRATAA. :
ESETTERE) 035701° 2752813 32.

SONY NAME| GFP-B80P-1L 01
EIAJ NAME [*QFPOB0-P-1420-A
JEDEC CODE
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