SONY. - CXP80P624A

CMOS 8-bit Single Chip Microcomputer

Description

The CXP8OP624A is a CMOS 8-bit microcomputer 100 pin QFP (Plastic)

which consists of A/D converter, serial interface (2-ch
independently), timer/counter, fime base timer, vector
interruption, high precision timing pattern generation
. circuit, PWM generator, general purpose prescaler,
PWM for tuner, VCR vertical sync separation circuit and
the measuring circuit which measure signals of capstan
FG and drum FG/PG and other servo systems, as well
as basic configurations like 8-bit CPU, PROM, RAM and

100 pin VOFP (Plastic)

O port. They are integrated into a single chip.

Also this IC provides power on reset funciion, Structure
sleep/stop function which enables to lower power Silicon gate CMOS IC
consumption.

CXP80P624A is the PROM-incorporated version of
the CXP80624A with built-in mask ROM. This provides
the additional feature of being able to write directly Into
the program. Thus, it is most suitable for evaluation use
during system development and for small-quantity
production.

Features

* A wide instruction set (213 instructions) which cover various types of data.

~— 16-bit arithmetic instruction/muitiplication and division instructions/boolean bit operation instruction

¢ Minimum instruction cycle During operation 333ns/12MHz
* Incorporated PROM capacity 24Kbytes
* Incorporated RAM capacity 800bytes
= Peripheral functions
— AJD converter 8-bit, 12-channel, successive approximation system

— Serial /O with aufo transfer mode

— Timer

(Conversion time: 26.7 us/12MHz)

Incorporated 8-bit and 8-stage FIFO for data

(1 to 8 bytes auto transfer) 2-channel independently
8-bit timer, 8-bit timer/counter, 19-blit time base timer

— High precision timing pattern generator

PPG 19 pins 32-stage programmable
RATG 5 pins 2-channel

— PWM/DA gate output 12-bit, 2-channel (Repetitive frequency 46kH2/12MHz)
~— Servo input control Capstan FG, Drum FG/PG, CTL input

— VSYNC separator

~— FRC capture unit Incorporated 26-bit and 8-stage FIFO

— PWM output for tuner 14-bit

— General purpose prescaler
® interruption
* Standby mode
» Package

10-bit (System clock asynchronous)

17 factors, 14 vectors, muiti-interruption possible
SLEEP/STOP

100-pin plastic QFP/VQFP

Sony resarvas the right to change products and specifications without prior notice. This information does not convey any license by
any implication or ctherwise under any patents or other right. Application circuits shown, if any, are typical examples lusirating the
oparation of the devices. Seny cannol assumae responsibllity for any problams arising out of the use of thase circuits.
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SONY CXPBOPE24A

Pin Configuratlon 1 (Top View) 100 pin QFP package

Note 1) Vpp (Pin 90} is always connected to Voo.
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SONY

CXPBCPEZ2A

Pin Configuration 2 (Top View} 100 pin VQFP package

Note 1) Vpp (Pin 88) is always connected to Voo,
2) Vss (Pins 39 and 86) are both connected to GND.

¥my2g _nnxa By -1z
PPEEIEEREELL 3o okER 358
}B$:B:n;vnw~gn..oa:,};:;c}':ﬂ‘
Sperisgssssss s fceaiganaaas
O O 000000000 OV 0 O O Q I 0o O O O } O
SL@GOETHEISTDITEOIHEICOOVD
PB3/PPOIS O (73 O PEI/EC/INTE
PB2 /PPOIC O (ze) O PE2/PWMO
PE1/PPOS O &) O PE3/PWM
PRO/PFOS O (2 C PE4/DARO
PC?/RYQT © D, O PES/DAAI
PCE/RTO6 O (7o) O PES/DABO
PCS/RTOS © & O PET/DABS
PCAsRTO4 © D O poorcrs
PC3/7RTOS O (s2) C PG/ OFG
PC2/PPOIE O 69 © PG2/DPG
PC1/4PPOI? O - o PG 3/ FBCTC
PEO/PROIG6 O 64)+———0 pcassynco
Pyr O : O PGS/ SYNCS
PJUE Qe (62)+——0 PGG/EXIO
Fus O 1) D PGT/EXIY
PI% O @ o ANO
PJ3 O (59 O ANI
PJ2 O (9 o ANz
PJ3 O (57) O AN3
FJO O @ O PFQsANS
o7 oe—e(20) (s3> O PFI/ANS
PD6 O (59 O PFZ/ANG
Po3 0 (53 O PF3/ANT
PO4 Oa——ie(24 (52 o Avpe
PO Q‘___.. @ G AVREF
DPDOTODOSODHHEEDPOHIOOITOD)
GO 000 000 00O 00U QOGO OO U 1 o O l »
- N - » [=] o -~ O ;- O 7
Bz 8rfFITrieGhiZFBAgEzziEE
il ~aP s
LEE R
—_— —

HR 4382343 0017694 uT2 WA




SONY

CXP8OPE24A

Pin Description

Symbol Yo Description
{Port A)
8-bit output port. Data Is
PAOI;POO }:Oz:g? ;?n a gated with PPO contents
by OR-gate and they are
PA7/PPO7 | Output output.
(8 pins)
(Port B) Programmable pattern generator (PPG) output.
8-bit output port. Data is Functions as high precision real time pulse output
PBOI::POB ggta‘? ‘:3“ o gated with PPO contents port.
by OR-gate and they are {19 pins)
PB7/PPO15 | Output output,
{8 pins)
PCO/PPO18 | O/ (Port C)
to Real time 8-hit input/output port,
PC2/PPO18 | Output enables to specify
input/output by bit unit.
Data is gated with PPO or
PC3/RTO3 | WO/ RTO co?ttents by OR-gate | Real ime pulse generator (RTG) output. Functions
to Real time and they are output. as high precision real time pulse output port.
PC7/RTO7 | Output (8 pins) (5 pins}
{Port D) b
8-bit inputoutput port. Enable to specify input/output by 4-bit unit,
PDO0oPD7 |10 Enables 1o drive 12mA sinc current.
{8 pins}
TNe oY Input pin to request external interruption.
PEO/INTO Input Active when falling edge.
Input pin to request
=TT External event input pin for | external interruption.
PEVEC/INT2 Input timer/counter. Active when falling
(Bp&? E)rt. Lower 2 bit edge.
-bit port. Lower 2 bils are
PE2/PWMO | Output input pins and upper 6 bits | PWM output pins.
PE3/PWM1 | Output 3é9 cutput pins. (2 pins}
PE4/DAAC | Output (8 pins)
PES/DAAT | Output DA gate pulse output pins.
PEG/DABO | Output (4 pins)
PE7/DAB1 Output
ANGto AN3 | Input Analog input pins to A/D converter. {12 pins)
PFO/AN4
to Input (Port F)
PF3/AN7 Lower 4 bits are input port and upper 4 bits are cutput port.
PF4/ANS Lower 4 bits alsa serve as standby release Input pin.
to Output/input | (8 pins)
PF7/AN11
SCKO 1o Serial clock (CHO) inputfoutput pin.
S00 Output Serial data (CHD) cutput pin.

B 24382383 0017695 339 1A




SONY

CXPBOPE24A

Symbol O Description
Sio input Serial data (CHO) input pin.
CSo Input Serial chip select (CHO) input pin.
PGO/CFG - | Input Capstan FG input pin.
PG1/DFG Input Drum FG Input pin.
PG2/DPG Input Drum PG input pin.
PG3/PBCTL | Input (Port G) Playback CTL pulse input pin.
8-bit input port.
PG4/SYNCO | Input {8 pins) . . . )
Composite syne signa! input pin.
PG5/SYNC1 | Input
PGS/EXIO Input
S P External input pin to FRC capture unit,
PG7/EXI1 Input ‘
(Port H)
8-bit output port ; N-ch open drain output of middle tension proef (12V) and high
PHO to PH7 | Output current (12mA).
(8 pins)
External clock input pin of general
PI0/PCK Input purpose prescaler.
PH/PO I/0 / Qutput General purpose prescaler output pin.
PI2/PWM /O f Cutput (Port 1 14-bit PWM output pin
PI3/TO VO /Output | Lower 1 bitis input port and upper 7 Timerjcounter output pin.
P bits are input/output port. {duty=50%)
- input/output port can be specified by bit | nput pin to request external
PIANT1 HO/lnput | ynit (8 pins). interruption. Active when falling edge.
PI5/SCK1 O 11O Serial clock (CH1) input/output pin.
PI6/SO1 HO { Output Serial data {CH1) output pin.
PI7/si1 HO { Input Serial data (CH1) input pin.
{Port J}
PJOto PJ7 1o 8-bit input Joutput port, Function as standby release input can be specified by bit
unit. Input/output can be specified by bit unit.
PKO Input input port
EXTAL Input Connecting pln of crystal oscillator for system ciock. When supplying the external
clock, input the external clock to EXTAL pin and input opposite phase clock to
XTAL Output XTAL pin.
'W o System reset pin of active *L” level. RST pin is inputioutput pin, which output *L*
level by incorporated power on reset funclion when power on. {Mask option)
MP Input Microprocessor mode input pin. Always connect to GND,
AVoo Positive power supply pin of A/D converter,
AVeer input Referance voltage input pin of AJD converter.
AVss GND pin of A/D converter,
Voo Positive power supply pin.
v Posltive power supply pin for built-in PROM writing.
PP Please connect to Voo for normal operation.
Vse GND pin. Connect both Vss pins to GND.

— -
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SONY CXPBOPE24A
input/Output Circuit Formats for Pins
Pin Circuit format When reset
Port A
Port B
PAC/PPOD
fo
PA7/PPO7 PPO data
PBO/PPOS Port A or D Hi-2
to Port B
PB7/PPO15 i
Data bus ‘—ﬁl—— Qutout becomes active from high
impedance by data writing to port register.
RD
16 pins
Port C l
PCOPPO16 :DH
fo
4 Input protection
PC3/RTO3 Port C data cirouit Hi-Z
to
PC?/RTO7 Port Cdirestion (E\,w bit) m
p
Data bus
8 pins RD (Port C)
Port D [
PDO
to <>-D°‘| High current
PD7 Port D data 12mA Hi-Z
Port Ddirection X
(Every 4 bits)
POO to 3
Data bus PD4 to 7
, RO (Port D)
8 pins

" EE 8382383 0017L97 101 M




CXPBOPS24A

SONY
Pin Circult format When reset
| _PorE | Sebwitt input
PEO/INTO
PE1/EC/INTZ m b Hi-Z
’ Data bus
2 pins RD (Port E}
Port E l
DA gate output
or PWM output —————a—s]
PE2/PWMO Hi-Z control ——— MPX o
PE3/PWM1 [ .
PE4/DAAD Port E data 1>-<:D°'| iy
PES/DAAY a
Port/DAoutput
select ’
Data bus
4 pins RD (Port E)
Port E f
DA gate putput s——————nap .@H
PES/DAB Hi-Z control ~—— MPX |
B 0 —
Port E data ’Di
PE7/0AB1 3 B level
Port/DAcutput
select
Data bus
2 pins RD (Port E)
ANO .
to Input multiplexar
AN3 IP A/ZD converter Hi-Z
4 pins
ﬂ_l Input multiplexer
PFO/AN4 _@————0 A/D converter
to
PF3/AN7 Hi-Z
Data bus
450
pins RD (Port F)

EE 34382333 0017L94 043 WH




SONY CXPBOPS24A

Pin Cireuit format When reset
PortF i
N
PF‘HQ 8 Port F data
PF7/AN11 Hi-Z
Data bus ‘—Q’—
RD Port/AD
4 pins (Port F}| select Input multiplexer A/D converter
Port G
PGO/CFG —————l
PG1/OFG Schmitt input
PG2/DPG
PG3/PBCTL Servo input
PG4/SYNCO
PG5/SYNC1 Data bus Hi-Z2
iz o o
8 pins Note) For PG4,/SYNCD, PG5/SYNC1, CMOS schmitt input and TTL schmitt
input can be selected with the mask option.
PortH l
Middle tension proof 12V
PHO
to
PH7 Port H data Dc 1 Hi-Z
High current
Data bus 12mA
8 pins RD (Port H)
Port | I
External clock to general
PIO/PCK n ’ purposa prascaler Hi
Oata bus -2
1 pin RD (Port 1)

BN 3382383 0017699 Ta4 WM




SONY CXPBOPS24A
Pin Circuit format When resst
Port | i .
Port | function
select ¥
Pi1 -~ From general purpose prescaler
PZ - From 14bit PWM —
g:;‘,% Pt3 -+ From timer,”counter N MPX
PI3/TO Port | data Hi-Z
Port! direction ’ n
Data bus \V;
3 pins RO (Port 1)
Port | I
Port | data _D_‘l
Pl4/INT1 Port | direction
PI7/Sit Hi-Z
Data bus
RD (Port I)
, P14 To interruption cirouit Schmitt input
2 pins P17+ To serial CHl
Port| [
Port | select .
funstion k]
Serig! ————-
Frorm CHY ™ MEX
PI5/SCKT > ¥
Pi6/SO1 Port | data HI-Z
Port ! direction MPX u
Note) 7
Data bus PIS ix schmitt inout
PG is inverter inout
2 pins RD (Port 1) To sarial CH1 e
Port J I
Port J data _:D}_‘
Pt‘:)o Port J direction cD"—l
PJ7 Hi-Z
Cata bus
8 pins Standby rel

Edgs detection

WM 4342383 0017700 52 WE




CXPBOPB24A

SONY
Pin Circuit format When reset
PortK l
PKO
1P Cata bus Hi-Z
1pin 8D (Port K}
CSo Schmitt input
Sio .
To SIO Hi-Z
2 pins
SO0 500 from S0 —¢ Hi-2
lhD—'
1 pin SO0 output enable
Internal serisl clock from S1Q ————e
SCKO
3 > ] Hi-Z
SCKO output enable
Extemal serial clock to SIO q
1 pin Schmitt input
* Shows the circuit
EXTAL EXTAL ] m . composition during
XTAL oscillation, o
L « Feedback resistor is Oscillation
l-;r removed during stop.
2 pins XTAL -
Mask option Pull-up resistor
RST N Schmitt input
[P Llevel
»
f———————From power on reset circuit
1 pin {mask option)
MP
Hi-Z
o U mede

—_ 11 -
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SONY CXPBOPE20A
Absolute Maximum Ratings {Vss=0V)
- Item Symbol Ratings Unit Remarks

Voo - -03t0 +7.0 v
Vpp ~03to +13.0 VY | Incorporated PROM
Power supply voltage
AVpp AVss to +7.0 %! \'
AVss -0.3tc +0.3 \'
Input voltage ViN -0.3to +7.0%2 \'4
Output voltage Your ~03to+7.0%2 \'
Middle tension proof cutput voltage | Youtp -03to+15.0 V | PHpin
High level output current low -5 mA
High level totai output current Z lon -50 mA | Total of output pins
Low level output current lot 15 mA g?:;f:ap?nhlgh current outpd
lowe 20 mA | High current port pin* 3 : per pin
Low level total output current % loL 130 mA | Total of output pins
Operating temperature Topr ~10tc 475 °C
Storage temperature Tsig ~55to +150 C .
Allowable power dissipation Po 500 mwW QFP package
380 VQFP packags

Note)} Usage exceeding absolute maximum ratings may permanently impalr the LS. Normal operation should
better take place under the recommended operating conditions. Exceeding those conditions may

adversely affect the reliabllity of the LSI.

*1) AVobp and Voo should be set to a same voltage.

*2) Vin and Vour should not exceed Vop+0.3V.

*3) The high current operation transistors are the N-ch transistors of the PD and PH ports.

BN 8382383 0017702 379 M



SONY CAPBOPE22A

Recommended Operating Conditions {Vss=0V)
ltem Symbol{ Min. Max. Unit Remarks
45 55 v Guaranteed_rgqge during high speed
mode (1/2 dividing clock) operation
roversuppyvotage | V0 | 25 | 55 | v | Summmesd ange duing ou speed
25 55 v dG:ﬁa;:négr%ipdata hold operation range
Vpp Vpp=Vop V | *¢
Analog power supply AVoo 4.5 55 vV | *?
Vi 0.7Vob Vop V | *2
High level input voltage ViHs 0.8Vop Vop V | C-MOS schmitt input >3
VinTs 22 Voo V | TTL schmitt input *4
Vikex | Voo0.4 | Voo+0.3 | V | EXTAL pin*$
Vit 0 0.3Vpo V i *2
Low level Input voltage ViLs D 0.2Vop Y | C-MOS schmitt input *2
ViLts 0 08 V | TTL schmitt input *4
ViLex -0.3 0.4 V | EXTAL pin*5
Operating temperature Topr -10 +75 C

*1) AVeo and Voo should be set to a same voltage.

*2) Normal input port (each pin of PC, PD, PEQ to PE1, PF0 to PF3, PG, Pi, PJ and PK), MP pin

* 3} Each pin of CS0, Sl0, SCKO, RST, PEO/INTO, PE1/EC/INTZ, PG (For PG4 and PGS, PI4/INTT1, PI5/SCK1 and
PI7isi,

*4) Each pin of PG4 and PGS5.

*5) It specifies only when the external clock is input.

*6) Vpp and Voo should be set to a same voltage.

BN 4342383 0017703 235 M



SONY

CXPBOPG24A

Electrical Characteristics
DC Characteristics

(Ta=-10to +75°C, Vss=0V)

AVop, AVss pins

measured pins

em Symbeol Pin Condition Min. | Typ. | Max. |Unit
High level Von |PAtoPD,PE2toPE7, |Voo=45V,lon="05mA | 4.0 v
output voltage PF4, to PF7, PH {Vou Voo=4.5V, lon=-1.2mA 35 v
only), Pl to P17,
PJ, SO, SCK, Voo=4.5V, lot=1.8mA 04 |V
Low level BST onl _
output voltage Vot (Vot only} Voo=4.5V, loL=3.6mA 06 |V
PD, PH Vop=4.5V, lot=12.0mA 15 |V
live Vop=5,5V, ViH=5.5V 05 40 | A
EXTAL
Input current T Vop=5.5V, ViL=0.4V 0.5 -40 | yA
(412 RST Voo=5.5V, ViL=0.4V -15 -400 | pA
PAto PG, Plto PK, MP, =
O leakage lz | ANOWANS,CSD.Sl0, | yoo=3oy) 10 | uA
SQ0, SCKo Bt
Open drain output
leakage current Voo=5.5V
(N-ch TrOFFin | ot | PH Vor=12V S0 | uA
state)
Crystal oscillation
loo (C1=C2=15pF) of 12MHz 21 | 45 mA
Vop=5V & 10% *2
8upp|y current*1 lppss Voo SLEEP mode 1.1 8 mA
| Vop=5V * 10%
fo0s STOP mode 30 A
: [ Voo=5V £ 10% H
Clock 1MH2z
Input capacity Cix Other than Voo, Vss, . OV other than the 10 20 | pF

* 1) When entire output pins are open.
*2) When setting upper 2 bits (CPU clock selection) of clock control register CLC (address: O0FEn) to “00" and

operating in high speed mode {1/2 dividing clock).

MW 5382383 0017704 171 EAM




SONY

CXPBOPE24A

AC Characteristles
(1) Clock timing

(Ta=—10to +75°C, Voo=4.5 {0 5.5V, Vss=0V)

tem Symbol! Pin Condition Min. Max. | Unit

System clock frequency fe )gCATkL Fig.1, Fig. 2 1 12 MHz

. + 48
System clock input pulse width b STAL Fig. 1, Fig. 2 ' 37.5 ns
System clock input rising and falling teR (External clock drive) 200 | ns
times ter

\ teL el . tsys*

Event count clock input pulse width \EH EC Fig.3 +50 ns
Event count clock input rising and ter ==
{alling times . tes EC Fig.3 20 ms

* tsys indicates three values according to the contents of the clock control register (address; 00FEH) upper 2 bits

{CPU clock selection).

tsys [ns] =20004c (Upper 2-bit="00"}, 4000/ic (Upper 2-bit="01"}, 16000/c (Upper 2-bit="11")

Fig. 1. Clock timing

EXTAL ;

1/4¢

™

O @ tcR
Fig. 2, Clock applying condition
Crystal oscillation
Cerarnic “oscillation External clock
EXTAL XTAL EXTAL XTAL
o
= - T4HCO4
Fig. 3. Event count clock timing
EC
- (i
teM tEF {EL teR

BN 3342383 p0OL7705 008 WA
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SONY

CXPBOPE24A

~ (2) Serlal transfer (CHO)

{Ta=—10to +75°C, Vpo=4.5 to 5.5V, Vss=0V)

‘ltem Symbol| Pin Condition Min. Max. Unit
TS0 | —» 5CKO delay time tocsk | SCKD | Chip select transfer tsys+200 | ns
TS0 SOKB floati | mode
t?ns';’(e) T~ SCKQ floating delay tocsir | SCKO | (STKO=output mode) tsys+200 | ns
CS0 | - SO0 delay time tocso | SO0 ) tsys+200 | ns
TS50 ¢ — SO0 floating delay time | tocsor | SO0 ggtgeseiect transter tsys+200 | ns
CS0 high level width twies | CSO tsys+200 ns
input mode 2tsys+200 ns
SCKO cycle time tkey SCKo
il Output mode 16000/ic ns
! Input mode s+100 ns
SCKO high and low level widths 2?" SCKO 2 L s
L Cutput mode 8000/{c-50 ns
SI0 input setup ime SCKO input mede 100 ns
. §-—E ts S0 e
(against SCKO 1 ) 8 SCKO output mode 200 ns
Si0 input hold time w S0 SCKO input mode tsys+200 ns
r Tal7:) 51
(against SCKO 1 ) SCRO output mode 100 ns |
SCKO inpu {sys+200
STKG { — SO0 delay time o | SO0 |oanDinput mode Y+ i
: SCKO output mode 100 ns

Note 1) tsys indicates three values according to the contents of the clock controf register (address: OOFEwR)
upper 2 bits (CPU clock selection).
tsys [ns] =2000/fc (Upper 2-bit="00"), 4000/fc (Upper 2-bit="01"), 16000/c (Upper 2-bit="11")

2) The Load of SCKD output mode and SOO output delay time Is 50pF+1TTL.

M 84382383 001770b Tuy HA




SONY CXPBOPS2AA

Fig. 4. Serial transfer CHO timing

tWHCS

Ts50
~ 0.8Veo
¥ 0.2Voo /
ey
toesK L e tocsse
- o —
£ =+ | 0.8Vop ’ 3 0.8Voo
/ \
- ]- —R 0.2Voo
tsix st
g

S0 {

tDeso t«so tocsor

—py —t el -t
-[ o 0.8Voo
tput
SQ0 data
~ Q.2Voo
1 \ ———
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CXPBOPGR4A

Serial transfer (CH1) (SIO mode)

(Ta=—101t0 +75°C , Vop=4.5 {0 5.5V, Vss=0V)

ltem Symbol Pin Condition Min. Max. Unit

input mode 2tsys+200 ns

SCKT cycle time ov | SCRT |f—b Yot

) Qutput mode 16000/fc ns
SCKT high and low tH SCRT Input mode tsys+100 ns
level widths tku Output mode 8000/fc-50 ns
S“ input setup time tei sit SCK1 input mode 100 ns
| (against SCK1 1) SCKT output mode 200 . ns
S141 input hold time - sh SCKT1 input mode tsys+200 ns
(against SCKT 1) SCKT output mode 100 ns
8CK1 | —S01 delay tso o1 SCKi input mode tsys+200 ns
time STKT output mode 100 ns

Note 1) tsys indicates three values according to the contents of the clock control register (address; OOFEH)

upper 2 bits (CPU clock selection).

tsys {ns} =2000 fic (Upper 2-bit="007}, 4000/c (Upper 2-bit="01"), 16000/c (Upper 2-bit="11"}.
2) The Load of SCKT output mode and SO1 output delay time is 50pF +1T TL.

Fig. 5. Serlal transfer CH1 timing (SIO mode)
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SONY

Serlal transfer (CH1) (Speclal mode)

(Ta=-10to +75°C, Voo=4.5 to 5.5V, Vss=0V)

Item Symbol Pin Condition Min. Typ. Max. Unit
S01 cycle ime tey 281 Note 1) 104 us
SH data setup time tsu Sit 2 us
S11 data hold time tio Sit 2 us

Note 1) tier specifies only serlal mode register (CHt) (SIOMt: Address O1FAn) lower 2 bits (SO1 clock
selection) has been set at 104 ys. .
2) The load of SO1 pin is 50pF +1TTL.

Fig. 6. Serlal transfer CH1 timing (Speclal mode)
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SONY

CXPBOPS24A

(3) A/D converter characte

ristics
(Ta=-1010 +75°C , Vob=AVoo=4.5 to 5.5V, AVRer=4.0V to AVoo, Vss=AVss=0V)

item Symbol Pin Caondition Min. Typ. Max. { Unit
Resolution 8 Bits
Linearity error Ta=25%C 1 |LsSB
Zero transition voltage Vzr*t Voo=AVeo=5.0V -10 30 70 mv
= Vss=AVss=0V
Full scale transition voltage | Ver*2 4930 4970 5010 | mV
Conversion time tcon 160/anc *3 . us
Sampling time tsamp . 12/fapc *3 us
Reference input voltage VRer | AVrer AVop-0.5 AVop
: ANG to
Analog input voltage Vian AN11 0 AVREF
lrer Operating mode 06 1.0 mA
AVReF current AVerer ' | SLEEP mode
IReFs STOP mode 10 | wA

Fig. 7. Definitions of A/D converter terms

FFu
FEu

Digital conversion valus

Ol

Linsarity error

.......................................

\'534

Anzlog input

*1} Vzr: Indicates the value that digital conversion value
changes from 004 to O1H and vice versa.
*2) Vrr: Indicates the value that digital conversion value
changes from FEu to FFH and vice versa,
*3) The value of fapc is as follows by selecting ADC
operation clock (MSC; Address O1FFH bit 0).
When PS2 is selected, fapc=ic/2
When PS1 is selected, fspc=fc
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CXPBOPS24A

{4) Interruption, reset input

{Ta=-101t0 +75°C, Vop=4.5 10 5.5V, Vss=0V)
ltem Symbol Pin Condition | Min. | Max. | Unit
External interruption high and low | INTOG, INTT, INT2 1 us
leve!l widths ’ PJOto PJ7
Reset input low leve! width tRst RST | sffe s

Fig. 8. Interruption Input timing

NTS B iy ol ti i
iINTT

INTZ 0.8Vop

PJO to PJT7

{During standby release input) 0.2vo0
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Fig. 9. Reset input timing

| tRsL ]
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0.2vpo
(5) Power on reset
Power on reset (Ta=—10to +75°C, Vpp=4.5 to 5.5V, Vss=0V)
ltem Symbol | Pin Condition Min. | Max. | Unit
Power supply rising time tr Vi | Power on reset 0.05 50 ms
DD
Power supply cut-off time torF Repetitive power on reset 1 ms
Fig. 10. Power on reset
Voo
0.2v

tore
The power supply should rise smoothly.
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CAPEOPE24A

(6) General purpose prescaler

(Ta=-1010 +75°C, Voo=4.5 0 5.5V, Vs8=0V)

tem Symbol | Pin Condition Min. Typ. Max. Unit
External clock input frequency fPck PCK 12 MHz
Externa! clock input pulse width twi, twi | PCK 33 ns
External clock input rising and
falling times ¥ | PCK 200 | ns
Presc aler output delay time tPLn PO E:ét;rnai clock input 80 130 RS
(against PCK 1) tPHL th=iF=6ns 60 100 ns
Prescaler output rising and b PO ‘Ezétzmal clock Input 50 100 ns
falling 4mes tr ta=tr=6ns 20 40 ns
Note) The load of PO pin is 50pF.
Fig. 11. General purpose prescaler tlming
1/ frek
[ twH ol tg— tF -
ak - 0.8Vop
PCK 0.5Voe S§
0.2Voo ; X
v 1 L
PRl
PO
thH THL
(7) Others (Ta=—10to +75°C, Vop=4.5 to 5.5V, Vss=0V)
ltem Symbol Pin Condition Min. Max. Unit
CFG input high and low level widths | tern, tcrt | CFG tsys+200 ns
DFG input high and low level widths | torn, tor. | DFG 1000/f¢+200 ns
DPG minimum pulse width torw DPG 50 ns
DPG minimum removal time trem DPG 50 ns
zg?his" input high and low level tew,ter. | PBCTC | tsys=2000ffc | tsys+200 ns
EXI input high and low level widths | tew,ten. | Edo | 15ys=2000fc | tsys+200 ns

Note) tsys indicates three values according to the contents of the clock control register (address; OOFEN) upper

2 bits (CPU clock selection).

tsys [ns] =2000/fc (Upper 2-bit="00"), 4000f¢ (Upper 2-bit="01"), 16000/c (Upper 2-bit="11")
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Fig. 12. Other timings
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SONY CXPEOPE24A
Supplement '
Fig. 13. Recommended oscillation circuit
Frequency
Manutfacturer Modsl f (MHz) Ci, Cz {pF)
MURATA MFG
CO., LTD. CSA12.0MTZ0C3 12 30
EXTAL  XTAL
F
515-‘ D% c2 Manufacturer Model rfeg;gigy Ci, C2{pF)
RIVER ELETEC
Co., LTD. HC-43/U03 12 12
KINSEKI LTD. HC-49/U 12 15
CITIZEN WATCH
Selection Gulide
Option item Mask produst CXP80P624AQ-1- LI | CXPBOPS24AR-1-00000
Package 100-pin plastic QFPVQFP 100-pin plastic QFP 100-pin plastic VOFP
ROM capacitance 20K bytes/24K bytes PROM 24K bytes PROM 24K bytes
Reset pin puli-up resistor Existent/non-existent Existent Existent
Power on reset circuit Existent/non-existent Existent Existent
Input circuit format * CMOS Schmitt/TTL Schmitt TTL Schmitt TTL Schmilt
* Pins PG4/SYNCO, PG5/SYNC1 only.
Characteristics Curve
oo vs. VOO oo vs. fc

{fe=12MHz, Ta=25"C, Typical)
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(Voo=5V, Ta=25°C, Typlcal)
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Package Outline Unit : mm 100sin GFP (Plastic) 1.7g
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