SONY CXP508L4/508L6

CMOS 4-bit Single Chip Microcomputer

|Eor the availability (;f this product, please contact the sales office. |

Description

The CXP508L4/508L6 is a CMOS 4-bit micro- 64 pin SDIP (Plastic) 64 pin QFP (Plastic)
computer which consists of 4-bit CPU, ROM, RAM,
I/O port, 8-bit timer, 8-bit timer/counter, 18-bit time
base timer, 8-bit serial 1/0, vector interruption, and a
liquid crystal displayer (LCD) controller/driver. They
are integrated into a single clip with the standby
function etc. which are to be operated at low power
consumption.

Structure

Features
Silicon gate CMOS IC

« Instruction cycle  4ps/2MHz (2.4V to 3.5V)
* ROM capacity 4.096 x 8 bits (CXP508L4)
6.144 x 8 bits (CXP508L6)
* RAM capacity 400 x 4 bits
(24 x 4 bits is used in combination
with the LCD display memory)
« 32 general purpose I/O ports
(For 16 segment outputs)
* LCD controller/driver (Direct drive possible)
— Optical specification of 24, 20 or 16 segment
outputs
— 1/2, 1/3, 1/4 duty selectable through program
— 1/3 bias
« 2 external interruption input pins
* 8-bit/4-bit variable serial I/0
* 8-bit timer, 8bit timer/event counter and 18-bit time
base timer are independently controllable
« Arithmetic and logical operations possible between
the entire RAM area, I/O area and the accumulator
by means of memory mapped I/O
» Reference to the entire ROM area is possible with
the table look-up instruction
* 2 types of power down models, sleep and stop
* 64-pin plastic SDIP/QFP available
* Piggy back package (CXP5080) available

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 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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Block Diagram

(Enables to specify the (Enables to specify the  (Combines use of mask with
1/0O with bit unit) 1/0O with port unit) segment output, optional)
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Pin Configuration (Top View)

Vi Vob
XTAL Vics
EXTAL Vicz
RST Vict
WP CcoMo
INT1 coMm1
PYO CoM2
PY1 com3
INT2/PY2 SEGO
EC/PY3 SEG1
SCIPX0 SEG2
SOB/PX1 SEG3
SOA/PX2 SEG4
SI/PX3 SEG5
PDO SEG6
PD1 SEG7
PD2 SEG8
PD3 SEG9
PCO SEG10
PC1 SEG11
pC2 SEG12
PC3 SEG13
PBO SEG14
PB1 SEG15
PB2 SEG16/PFO
PB3 SEG17/PF1
PAO SEG18/PF2
PA1 SEG19/PF3
PA2 SEG20/PEO
':.&5.?_('5( a5 3 g 288 PA3 SEG21/PE1
ZE‘&E§S§S§§888 NC SEG22/PE2
6 6 0 0 0 o o o o o o o o Ves SEG23/PES
PYO © com3
PY1 © SEGO
INT2/PY2 © SEG1
ECIPY3 © SEG2
SCIPX0 © SEG3
SOB/PX1 © SEG4
SOA/PX2 © SEG5
SIPX3 © SEG6
PDO © SEG7
PD1 © SEG8
PD2 © SEG9
PD3 © SEG10
PCO © SEG11
PC1 © SEG12
pPC2 o© SEG13
PC3 © SEG14
PBO © SEG15
PB1 © SEG16/PFO
PB2 © SEG17/PF1

EEsas8*Z3000000 ; ;
i i Note) Do not make any connection to NC pin.
® 8§ 9 S ®» &
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Absolute Maximum Ratings

(Ta=-20to +75°C, Vss = 0V)

Iltem Symbol Ratings Unit Remarks
Power supply voltage Vbb -0.3t0 +5.0 \
LCD bias voltage Viel, Viez, Vies | —0.3 to +5.010 \Y/
Input voltage VIN ~0.3to +5.0H \
Output voltage Vout ~0.3to +5.0H \
High level output current loH -5 mA | General purpose portDZ: per pin
High level total output current | Y loH -50 mA | Entire pin total
Low level output current loL 15 mA | General purpose portDZ: per pin
Low level total output current | YloL 50 mA | Entire pin total
Operating temperature Topr —-20to +75 °C
Storage temperature Tstg —55to +150 °C
Allowable power dissipation Pp 1000 mw | SPIP
600 mwW | QFP

B Viel, Viez, Vies, Vin and Vourt should not exceed Vob + 0.3V.

2 The PE and PF are specified when PA to PD, PX0 to PX2, PYO, PY1 and mask option are port selected.

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 (Vss = 0V)
Item Symbol Min. Max. Unit Remarks
2.4 35 \% Guaranteed range during operation
Power supply voltage | Vop Guaranteed data hold operation range
2.0 35 V .
during STOP
Vica,
LCD bias voltage Vicz, Vss VbD \% Liquid crystal power supply voltage™
Vics
ViH 0.7Vop VoD \%
High level input voltage | Vins 0.8VoD VoD V | Hysteresis inputt2
ViHEX | Vob—0.4 | Voo+0.3| V EXTAL pint®
Vi 0 0.3VoD Y,
Low level input voltage | ViLs 0 0.2Vbp \% Hysteresis inputDZ
VILEX -0.3 0.4 V | EXTAL pint®
Operating temperature | Topr =20 +75 °C

O The optimum value is determined by the characteristics of the liquid crystal display element used.
B They are the respective pins of INT1, WP, PX0, PX3, PY2, PY3 and RST.
3 Specified only during external clock input.
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Electrical Characteristics

DC characteristics (Ta=-20to +75°C, Vss = 0V)
ltem Symbol Pin Condition Min. | Typ. | Max. | Unit
Vop = 2.4V, lon = -0.3mAL2 | 1.8 Y%
i Vop = 2.4V, lon = -0.5mAL2 | 1.4 Y%
nglgth level output Vor PAto PFLL
voltage PXO0 to PX2, VoD = 2.4V, lon = —-5pALE 1.8 %
PYO, PY1, VoD = 2.4V, lon = —10pALS 1.4 Y%
VL (VoL only)
Low level Output Vv VoD = 24V, loL = 1.0mA 0.4 V
oL
voltage VoD = 2.4V, loL = 2.0mA 06 | V
lH Vob = 3.5V, VIH = 3.5V 0.3 20 HA
EXTALM
liLE -0.3 —-20 | pA
Input current
LR RSTLS Vop = 3.5V, ViL = 0.4V -15 —200 | pA
T PA to PFLS, -1.0 | mA
PXO0 to PX2L8,
Px3L8, pyol,
High impedance iz PY1LY, py2l3, Vop = 3.5V 45 A
I/O leakage current PY3s, INT10B, | VI=0, 3.5V - H
wpLs, RSTLS
.Comg'on output | peom | COMO to COM3 | Vob = 3.5V 3 5 | ka
impedance Vici = 2.65V
Segment output SEGOto SEG15 | Vic2=1.75V
impedance RSEG | SEG1610 SEG23H| Vics = 0.88V 5 15 | kO
Vop = 3.5V During external clock
Iop 1MHz operation 1.3 4 mA
Current power Voo Entire output pins open
supply Ippsp SLEEP mode 06 | 12 | mA
Ibbs STOP mode 7 LA
Ve to Vics,
COMO to COMS3,
Input capacit cn | SEGOWSEGIS, g\l/0 Clt(thtl::z th d 10 | 20 | pF
nput capacitance SEG16 to SEG23, | OV other than the measure p
Other pins than Voo, pIns
Vss

(i The PE to PF show when the combined pins are selected as the port, and SEG16 to SEG23 show when
the combined pins are selected as the segment output.

2 |t is when the respective pins of PA to PF and PXO0 to PX2 select the 3-state output circuit, and PYO and

PY1 are when the inverter output circuit is selected.

It is when the respective pins of PA to PF, PX0 to PX2, PYO and PY1 select the pull-up resistance.

It is when the crystal or ceramic oscillation circuit is selected.

The RST pin specifies the input current when the pull-up resistance is selected, and specifies leakage

current when non-resistance is selected.

5 The respective pins of PA to PF and PX0 to PX2 specify the input current when the pull-up resistance is
selected, and specify the leakage current when in the port state during the 3-state output circuit or standby
is selected at high impedance.

¥ The respective pins of PYO and PY1 specify the input current when the pull-up resistance is selected, and
specify the leakage current when in the port state during standby is selected at high impedance.

3 The respective pins of PX3, PY2, PY3, INT1 and WP only specify the leakage current.

(PN

—-5-
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AC characteristics

(2) Clock timing (Ta=-20to +75°C, Vop = 2.4 to 3.5V, Vss = 0V)
ltem Symbol Pin Condition Min. Max. | Unit
XTAL . .
System clock frequency fc EXTAL Fig. 1., Fig. 2. 0.5 2 |MHz
System clock input pulse width b EXTAL Fig. 1., Fig. 21 230 ns
y putp txH External clock drive
S_ystem clock input rising and falling | tcr EXTAL Fig. 1., Fig. 2. _ 200 | ns
times tcr External clock drive
Event count clock input pulse width EE; EC Fig. 3. tsys(2 +0.05 Hs
Evc_ant c_ount clock input rising and ter EC Fig. 3. 20 | ms
falling times ter

(i The external clock in Fig. 2. specified only when the option is selected for crystal or ceramic oscillation.
B tsys = 8/fc

Note) When adjusting the frequency accurately, there may be cases in which they may differ from Fig. 2.
Fig. 1. Clock timing

1/fc

—l Z Vop - 0.4V

EXTAL
0.4V
T g
tXH tcF XL tcr
Fig. 2. Clock applying condition
Crystal oscillation
Ceramic oscillation External clock[h
EXTAL  XTAL EXTAL  XTAL
—l— |
Ci1 == C2 OPEN
T 777
Fig. 3. Event count clock timing
0.8Vpp
EC
0.2VpDp
teH ter tEL tER
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(2) Serial transfer

(Ta=-20to +75°C, Vop = 2.4 to 3.5V, Vss = 0V)

ltem Symbol Pin Condition Min. Max. Unit
Serial transfer clock (S_C) tkey sC Input mode tsys/4 +1.42 HS
cycle time Output mode tsys Hs
. input mode tsys/8 + 0.7 us
Serial transfer clock (SC) txH == 0 _
high and low level widths ti SC | Output mode feys/2 -0 e
Output model2 tsys/2 - 1.6 Hs
Serial data input setup time | S| SC input mode 0.1 Hs
(against SC 1) SC output mode 0.2 us
Serial data input hold time b S| SC input mode tsys/8 + 0.5 HS
(against SC 1) SC output mode 0.1 us
High data™® output delay time tksoa SOA tsys/8 + 0.5 us
from the SC falling time tksos SOB .
High data™ output delay time tksoa SOA tsys/8 + 1.6 us
from the SC falling time tksos SOB .
Low data output delay time tksoa SOA tsys/8 + 0.5 us
from the SC falling time tksos SOB .

Note 1) tsys = 8/fc

Note 2) The load of data output delay time is 50pF + 1TTL.

O tis specified when SC pin is selected to the 3-atate output by the mask option.

2 1tis specified when SC pin is selected to the pull-up resistance by the mask option. As the tsys receives
restriction by this item, take notice that it limits the upper limit of the system clock frequency fc.

3 1tis specified when SOA and PX1/SOB pins are selected to the 3-state output by the mask option.

O 1tis specified when SOA and PX1/SOB pins are selected to the pull-up resistance by the mask option.
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Fig. 4. Serial transfer timing

tkey

KL tKH

s / \
7 0.8VDbD

N 7 Y 0.2Vbp

tsik tksI

—Z X— 0.8VpD

Sl Input data Z
0.2VpDp

\

tKSOA
tksoB R
Z 0.8VpDp
28@ Output data
*R 0.2Vbp
(3) Others (Ta=-20to +75°C, Vbp = 2.4 to 3.5V, Vss = 0V)
ltem Symbol Pin Condition Min. Max. | Unit
External interruption h|gh and t|1H; tia INT1 DUring edge detection mode tsyS + 0.05 Us
low level widths tizn, tioL INT2 tsys + 0.05 Us
Reset input low level width trsL RST 2tsys s
) ) _ STOP mode 500 ns
Wake-up input high level width | twpH WP
SLEEP mode tsys + 0.05 Hs

Note) tsys = 8/fc
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Fig. 5. Interruption input timing

INT1
(Rising edge)

INT1
(Falling edge)

INT2

Fig. 6. Reset input timing

RST

Fig. 7. Wake-up input timing

WP

tiaL tiaH
/— — 0.8VpD
K 0.2Vbp 7—
tiaH tiaL
Z O.8VDDx
X( 7 0.2VbDp
tiaL ti2H
/ - 0.8Vbp
K 0.2Vbp 7—
tRSL
0.2VDD\Y 7
twPH
*l X 0.8VbD
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Notes on Operation

See Fig. 8., Additive capacity calculation chart, when using the crystal oscillator and select the appropriate

capacity.

Fig. 8. Crystal oscillation circuit additive capacity calculation chart (Ta =-20 to +75°C, Vop = 2.4 to 3.5V)

200
"'é EXTAL XTAL
2
S 150 0
g C1 C2
o
g mom
§ 100 Ci=C2=C
<
@]

50

0.1 1 5 100

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. 9. Shows recommended circuit and oscillators. Use the trimmer capacitor to Cz1, in the case of accurate

adjustment of the oscillation frequency.

Fig. 9. Recommended oscillation circuit

Manufacturer Model Frequency C1 C2 Rd
EXTAL XTAL CSA2.00MG040 2.00MHz 100pF 100pF | —
T MURATA MFG
Rd CO., LTD. - —
I CST2.00MG040 2.00MHz (builtin)  |(uiltin)] —
C

1;/—7 7]/—7C2
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Package Outline

Unit: mm
64PIN SDIP (PLASTIC) 750mil
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PACKAGE STRUCTURE

MOLDING COMPOUND

EPOXY / PHENOL RESIN

SONY CODE SDIP-64P-01 LEAD TREATMENT

SOLDER PLATING

EIAJ CODE SDIP064-P-0750-A LEAD MATERIAL 42 ALLOY
JEDEC CODE PACKAGE WEIGHT 8.69
64PIN QFP(PLASTIC)
23.9+04
+0.4
_ 20.0-0.1 _
51 33 - 015
REAAAAAARARAAAAARAA A‘
52 32
=== F—
[ Fr—
=== =
[ e R
[==u Frm oS o
+ 1 + )
= O O E T :
[ . 8~
=
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[=am =
= =
o O =
64 T 20
+0.2
WilEEEEEEEEEEEEELLL
1 19 I
+0.15 +0.35 ;
_1.0 04-01"_|| 2.75-0.15| _ +
Dl +0.12 °l
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
—6aP— SOLDER/PALLADIUM
SONY CODE QFP-64P-L01 LEAD TREATMENT NG
EIAJ CODE CQFP064-P-1420 LEAD MATERIAL COPPER /42 ALLOY
JEDEC CODE PACKAGE WEIGHT 1.5¢
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