CXP5010

CMOS 4-bit 1 Chip Microcomputer Pigayback type

Description : Package Outline Unit : mm

CXPS010 is 2a CMOS 4-bit 1 chip microcomputer
of piggyback “evaluator combined typa which 64 pin SDIP (Ceramic)
has been developed for functional evaluation
of the CXP5014,/5016.
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Features
e[t has compatibility of the instructions,
functions, and pins with those of the
CXP5014,/5016.
e Instruction cycle
3.8 us.~/4.19MHz (CXPB010)
1.9 us,~4.18MHz (CXP5010H) x ‘
¢ ROM capacity Maximum 8K bytes ﬁ. I
(EPROM 27C64 LCC/DIP) w zonrael|
o RAM capacity 288 X 4 bits
® 32 general purpose /O ports
® Fluorescent display tube controller,/driver PSDIP -84C-021
(Ables to display maximum 144 segments)
— 1 to 16 digits dynamic scan display B4 pin QFP (Ceramic)
— Page mode/variable mode —-‘—*‘—% —g
-— Dimmer function N[
— High tension proof ocutput (40V)
— Selection possible for incorporating pull-
down resistance (mask option} g
e 14-bit PWM output for D/A conversion
¢ Remote control receiving circuit
# 2 external interruption input pins - =
(Except for QFP) "
® 8-bit/4-bit variable serial 1/0 , —hu
o 8-bit timer, 8-bit timer,”event counter and 18-
bit time bass timer, independently controlled 3 o ]
® Arithmetic and logical operations possible LA
between the entire RAM area, 1,/0 area and }
the accumulator by means of memory POFP-64C-LOY
mapped /0O
e Reference to the entire ROM area is possible with the table lock-up instruction
¢ 2 kinds of power down modes of sleep and stop
® Power on reset circuit {(mask option)
& 54-pin ceramic SDIP,/QFP
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Note} Mask options are determined according to the CXP5010 category.
For details refer to the product list.

Structure
Silicon gate CMOS IC

SONY raserves the right to change praducts and specifications without notice. 60170A - ST
Thia information doas not convey sny licenss vnder patent rights of SONY cotparation or othets.
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CXPS010

Block Diagram

{Enablas to specify the I/O with bit unit)

BININE

{Enables to specify the {70 with port unit)

Port A Port 8

Port C Port

@l@

Port E [ PonF]

7Y

T‘( T Ft

Register

224x4 Data

bits memory q

Program
counter {13)

U

ALU

Accumulator

Flag
Address buffer
Timer{8) AG-AT2
Timer/counter {8} 10-17

Seriat 17O {8}

instruction
input buffer

interruption controi

Display memory

U

I lnstruction control

Remate control

{‘r

64x4 bits
e
< PWM(14) C E bla':‘eetimer {18} l
Fluorescent -
display tube Clock control EXTAL
controtler/driver —— XTAL
Ll
l_ Port X l Port Y -]
BEE 7T T
INT1 \"
VEDP $6  To S8/T15  PX¥  PXV/ Pva;  PYY e 0. PSS
! ] I st $0B EC WM vss
57 Ty $15/78 pX2/ PXO/ RAMC PY2/ PYC
sQA SC wpP

{Combined use of serisl 1/O}
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Pin Canfiguration Diagram (Top View)

Note 1) PESEL pin serves to switch the /0 —— oy
signal of the socket on top of the Pv:v':::\'; S
package from interface wtnth the RMC/EE/PY2 6 «EST
evaluator (Eva m_oda) to interface SE/P 00 0 EXTAL
with EPROM ( Piggyback mode). SOB/PX1¢ XTAL

Setting PESEL pin to H level brings
Eva mode to enable the connection
with the evaluator. Setting it to L
level brings piggy mods to enable the
mounting of EPROM. For QFP piggy-
back this switching is executed on
the evaluator side. All there is to
change is the plugging of EVACAP
and EPROM otherwise no special
measure is required.

2) Do not make any connections to NC
pin

3) INT2 pin 58 SDIP can not be ussd
with pin 64 QFP,
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Absolute Maximum Ratings

Ta=-—20"C to +75%C, Vss =0V

ltem Symbol Rating Unit Remarks
Power supply voltage Voo -03 1o +7.0 v
input voltage Vin |—=03 10 +7.0° V
Output voltage Vaur {— 0.3 to +7.0% V
Voo — 40 to As P channe! transistor is open
Display output voltage Voo BB V | drain, Voo voltage is determined
Voo + 0.3
as standard.
fox -10 mA O.the.rz than d.asplay output
pins®?: per pin
High level output current looH1 - 15 mA Sis:piay output SO to S7 : per
_ Display output TO to T7, T8,/
loonz 50 mA S15 to T15./88 : per pin
Total of cother than display
-~ 40 A .
High level total output current 2 fon ™ | output_pins
2 looH - 60 mA | Total of display output pins
Low level ocutput current oL 17 mA | Port 1 pin
Low level total cutput current | X loL 50 mA | Entire pin total
Operating temperature Topr {| —20 to +75 | °C
Storage temperature Tstg | ~55 t¢ +150 | C
1000 mW | SDIP
Allowable power dissipation Po
600 mw { QFP

Note) Usage exceeding absolute maximum ratings may permanently impair the LSI. Normal

recommended operation conditions.
Excesding those conditions may adversely affect the reliability of the LSL

*1) Vin and Vout should not exceed Vpp + 0.3V.

*2) Specifies the output current of tha general purpose /O port PA to PF, PX0 to PX2, PYD

operation should better

take place under the

and PY1.
Recommended Operating Coadition Vss = OV
Item Symbol| - Min. Max. |Unit Remarks
45 5.5 V | Guaranteed range during operation
Power supply voliage Voo 35 55 Vv Guaranteed data hold operation
’ i range during STOP
Vix 0.7Voo Vob A
High level input voltage | Vs | 0.8Voo Voo V | Hysteresis input®’
Vinex | Voo—0.4 [ Voo+0.31 V | EXTAL pin*?
ViL 0 03Vop | V
Low level input voltage | Vis 0 0.2vVop | V | Hysteresis input™’
ViLex - 0.3 0.4 V | EXTAL pin®?
Operating temperaturs Topr - 20 +75 c

*1) They are the respective pins of INT1, INT2, PX0, PX3, PY2, PY3 and RBST.
*2) Specified only during external clock input.

—4 —
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SONY. CXP5010

Electrical Characteristics

DC characteristics Ta=—20C to +75°C, Vss =0V

Item Symbotl Pin Condition Min. | Typ. | Max. jJUnit
High lovel Vox |PA 10 PF Voo = 4.5V, o =—0.5mA| 4.0 v
output voltage PX0 to PX2 Voo = 4.5V, lon=—1.2mA| 35 v
Low level Vo FPYO, PY1 Voo = 4.5V, lo. = 1.8mA 04 | v
cutput voltage L |RST (VoL oniy) Vop = 4.5V, loL = 3.6mA 06 | Vv
I Vop = 6.5V, Vii=5.5V 0.5 40 A
M LexTAL s
Input current hLe Voo = 5.5V -05 - 40 | pA
tir |RST *2 ViL=0.4V -15 — 400 pA
. . PA to PF,
o pedance |, |PX0 10 Pxa, - |veo=55v 10| ua
9 Z 1PY2, PY3, INT1, {Vi=0, 55V i R
current |NT2 ﬁg—.? .z
S0 to S7 -7 mA,
Display cutput Voo = 4.5V
lon {88,/T15 toc Si15/ _=
t Vox = Vpp — 2.5V -
curren T8 T0 to T7 OH DD 15 mA
Open drain output
leakage current | tSO ;?53/7'.‘.38{; 13 Vpp = B5.BV ~20 ! uA
(PCH Tr OFF in | -r°7 ' VoL = Vpp — 35V "
stato)
S0 to 87, S8,/T15
Puli-down : Voo = 5V
resistance"* RL ‘tlgl 515778, TO to VrpP = Voo — 35V 60 270 (kQ
Crystal oscillation
| (C1 =C2 = 22pF) 5 15 mA
0o of Voo = 5.5V, 4.19MHz (7)*° |(20)*?
Supply current™* Voo entire output pins open
Ipose SLEEP mods (5:";,, a 29),, mA
loos STOP mode 10 | uA
Cther than 80 to
| . S7, S8,/T15 10 |Ciock 1MHz
nput capacity Cin S15,/T8. TO to OV other than the i0 20 | pF
T7. Vss, Voo pins measured pins

*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) Specifies the power supply current of tha high speed version.

*4) Howevaer, except for EPROM power supply current.

Ml 8382383 0017172 227 W




SONY: CXPBO1O

AC Characteristics

(1) Clock timing Ta=-—20C to +75°C, Voo =4.5V to B.5V, Vss=0V
ltem Symbol Pin Condition Min. Max. Unit
System clock frequency fc XTAL Fig. 1, Fig. 2 1 5 MHz
EXTAL o :
System clock input puise | tx
width txw Fig. 1, Fig. 2 0 ne
- e EXTAL X .
System clock input rising | tca (External clock drive)
. . 200 ns
and falling times tcr
Event count clock input teL == . .t
oulse width ten EC Fig. 3 tsys*' +0.05 us
Event count clock input ter .
rising and falling times teF EC Fig. 3 20 me

* 1) tsys in the standard version is tsys= 16/f¢
tsys in the high speed version is tsys = 8,/fc
Note) When adjusting the frequency accurately, there may be cases in which they may differ

from Fig. 2.
e
R4 . vpp=0.4V
EXTAL / .
- “tXH *cF L tcR
Fig. 1 Clock timing
Crystal oscillation
Ceramic oscillation External clock
EXTAL  XTAL EXTAL  XTAL
e
Fig. 2 Clock applying condition
0.8Vpp
EC
0.2vpD
o tEN ;E: L tER

Fig. 3 Event count clock timing
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(2) Serial transfer

Ta==207C to +75%C, Voo =4.5V to 55V, Vss=0V

Item Symbol Pin Condition Min. Max. Unit
Serial transfer clock — Input mode tsys, 4 +1.42 us
(8C) cycls time troy sC
44 Qutput mode tsys us
Sﬂal transfer clock ¢ {nput mode tsys/s +0.7 us
(SC) high and low level| < 5C
widths teL Output mode tsys,/2 —0.1 us
Serial data input setup . sl 8C input mode 0.1 s
time (against SC 1) sk ISC output mode 0.2 us
Seria! data input hold SC input mode | tsys/8+0.5 us
. . sl tKS! Si
time (against SC t) SC output mode 0.1 us
Data delay time from | tksoA SOA tsys/8+05 | us
SC falling tksos sSOB tsys/8 +05 ! us

Note 1)

tsys in the standard version is tsys = 16//fc

tsys in the high speed version is tsys =8,/fc

2)

The Load of data output delay is SOpF + 1TTL

tKeY
KL ol IKH
£
3+
~
1 TSI S |
si 0.8vVpp
Input data
} 0.2Vpp
IKSOA
tKsoB
saA 0.8Voo
SOB Cutput data
0.2Voo

b

Fig. 4 Serial transfer timing
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SONY. CXP5010

(3) Cthers Ta=-20C to +75°C, Voo = 4.5V to 5.5V, Vss=0V
item Symbol Pin Cordition Min. Max. Unit
External interruption high and [tis, ti INT1 S:tzgfio:dieode tsys + 0.05 us
low level widths tzn, tizl  INT2®' - |tsys + 0.05 us
Reset input low level width tRsL RST 2tsys us
Wake-up input high level widthi twex WP |STOP _mode 500 i
|SLEEP mode |tsys+ 0.05 us

Mote) tsys in the standard version is tsys = 16/7fc
tsys in the high speed version is fsys =8/
*1) Specified only SDIP type.

- L _ HIH _
4 - 0.8Vpp
INTY /
{Rising edge} - 0.2VpD -+
e L
INT1
(Faling edge) 4 0.8VpD 5\ /
/ ( 7- 0.2vpp
H2e N ti2H
y
INT2 \ Z‘ R 0.8Vpp
.2V
o-2Vo0 1 7

Fig. 5 Interruption input timing

tRSL

RST
C.2VpD }
‘

Fig. 6 Reset input timing

¢ WPH

" / y

H
Fig, 7 Wake-up input timing
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SONYs CXPS010

Power on reset * Ta=—20"C to + 75°C, Vss = OV
Item Symboi] Fin Condition Min. Max. |Unit

Power supply rising time ts Voo Power on reset 0.05 50 ms

Power supply cutoff time 1OFF Repetitive power on reset 1 ms

* Specifies only when power on reset function is selected.

Vop 4.5v \
0.2v - a.2v

tR OFF

Raise the power supply smoothly.

Fig. 8 Power on reset

" B 3382383 001717k 972 W



SONYs CXP5010

Notes on Application
See Fig. 9, Additive capacity calculation chart, when using the crystal oscillator and select the
appropriate capacity.

Ta=~20°C to +75°C, Voo =45V 1 55V

T T
g 1% T, , Pﬂ*icz
YT S
§ ///f['// CisCZal
& v UHHY
L

t — Crystal oscillation frequency (MHz)

Fig. 9 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 sach quartz resonator, should the frequency
of the quartz resonator be accurately adjusted.

" EE 8382383 0017177 &09 WA




SONYs CXPS0I0

Fig. 10 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 Ceramic resonator
Frequency
Manufacturer Modoel range (MHz) Cl(pF) { C2{(pF) | RA(Q)
MURATA MFG CSA4.19MG040 419 100 100 —_—
CO., LTD, CSA4.19MGWD40 ’ built in|built in] —
Crystal oscillator
Frequency
ExTAL craL Marufacturer Model range(MHz) C1(pF) | C2(pF) | Rd(Q)
d CITIZEN WATCH 10 (20
= Rd —
+—io—$ CO., LTD. CSA308 trimmer) 10
Ct 2 -=cz2 NIHON DEMPA 15 {20
;; ;; . KOGYQCO,, LTD. AT-51 4.19 trimmer) 15 6.8k
KINSEK! LTD. HC-49,/U-S 22 (20| o5 | gay
_ trimmer)

Fig. 10 Recommended oscillation circuit
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EPROM read timing Ta=—-20°C to +75°C, Voo =4.5 to 55V, Vss=0V
ltem Symbol Pin Min. Max. Unit
Address —data input delay time tacc AC to A12,10 to I7 300 ns
Address—input holding time tiH AOQ to A12,10 t0 17 (o} ns
IO.BVDD N
AQ~A12 Address dzia
\O.ZVDD 7
tACC
— tIH
/t Y. 0.8Vep
10~17 \ input data >—————
X X 0.2Vop
Fig. 11 EPROM timing
Products List
. . CXP5010-ECIAS CXPSO10H-EQ02AS
Optiona! item Mass product CXPS0I0-POTAS CXP5010-U01AGQ CXP501OHP02ASCXP501U!+UOZAO
Package G4-pin plastics B84-pin ceramic | 64-pin ceramic | 64-pin ceramic | B4-pin ceramic
© SOIP/QFP SoIP aFP SDIP aFP
ROM capacity CXPS014 ; 4K-byte EPROM EPROM EPROM EPROM
CXP5016 : BK-byte 8K-byte 8K-byte 8K-byte 8K-byte
Standard . .
Speed High speed Standard Standard High speed High speed
Pullup resistance of | Existent . , . ,
reset pin nonvexistent Existent Existent Existent Existent
Remote control .
input polarity Normal /inverse Normai Normal Normat Normal
High tension proof |Existent . R . .
pull-down resistance | /non-existent Non-existent Non-existent Non-existent Non-existent

Note) EO1AS, EO2AS
FPO1AS, PO2AS

; Piggyback

: Evaluator chip

UO1AQ, UO2AQ ; Piggyback,/evaluator is combined chips

MR 4382343 0017179 b4l I



