SONY CXP81120/81124

CMOS 8-bit Single Chip Microcomputer

Description

The CXP81120/81124 is a CMOS 8-bit micro-
computer which consists of A/D converter, serial
interface, timer/counter, time base timer, PWM
output, as well as basic configurations like 8-bit
CPU, ROM, RAM and I/O port. They are integrated
into a single chip.

Also the CXP81120/81124 provides power-on reset
function, sleep/stop function which enables to lower

64 pin QFP (Plastic)

64 pin LQFP (Plastic)

power consumption.

Features

« A wide instruction set (213 instructions) which covers various types of data
— 16-bit operation/multiplication and division/Boolean bit operation instructions

e Minimum instruction cycle

« Incorporated ROM capacity

« Incorporated RAM capacity
« Peripheral functions
— A/D converter

— Serial interface

— Timer
— PWM output
* Interruption
 Standby mode
» Package
« Piggyback/evaluator

Structure
Silicon gate CMOS IC

250ns at 16MHz operation (4.5 to 5.5V)
333ns at 12MHz operation (3.0 to 5.5V)
20K bytes (CXP81120)

24K bytes (CXP81124)

832 bytes

8-bit, 8-channel, successive approximation system
(Conversion time: 20us at 16MHz)

Incorporated buffer RAM (1 to 32 bytes auto transfer), 1 channel
Incorporated 8-bit and 8-stage FIFO

(1 to 8 bytes auto transfer), 1 channel

8-bit timer, 8-bit timer/counter, 19-bit time base timer
12 bits, 2 channels

10 factors, 10 vectors, multi-interruption possible
Sleep/stop

64-pin plastic QFP/LQFP

CXP81100 64-pin ceramic PQFP

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.

-1- E94414B16-PS



CXP81120/81124

SONY

" THO HOLVYINTO WMd LIgZT  ——d TAMd
19d 01594 AmV|w OHO YOLVY3NID WMd Liget 0 ONMd
2 1) "
¥9d 01 £9d WMMHH 3 "
LN ] L | w3wiLasvaani
{4d 01 vdd ¢ o AMV /43 TVOSIYd !
1 Pyl '
€4d 01 04d mv - 7 :
e3doizad 'z | 3
_ 2 _
T3d 01 03d @ - Aﬂv
= L] v @ T ¥3NIL Ligs | w0l
1ad o1 0ad @ 2 ANV 0 ¥3LNNOD/YINIL g8 ~—%03
' 3 '
| o AHWV S31Ad 28 S31AG Mre/Moz > z \%m\ , ! Isios
: 1 E] e}S! = ! (THO) >0 DIOS
1 1) X AMV Odl4 1 LINN 30VIYALINI —*% 10S
10d 01 00d "$ 3 ANV 2 | WIY3s le—0 TIS
1 av) L 1
_ o k! _
- AMMV Q , (0HO) O OS
' o o ! —»d
" o) z WYY NN 30VHYELNI ; 00S
/adoroad K8 | X 3 ¥3ddng +<—o oIS
. 5 = ! BRES L 0Sh
: w TOYLNOD WALSAS 23409 Ndo Q , o
1 — @ JE[OINAEINES] 00,945 Amv = ‘
1vd 01 0vd " S 01O Tl "
s | @ Auv va ¥ILYIANOD AN 8 | LNVOIONY
| —
[ > |

L
b
5|
LN
ql:u—»
N
R
b
b
ssAvél—
c:>_
—

d
S
WLX
W1X3
ZINI
TINI
OINI

welbeiqg 20|19



SONY

CXP81120/81124
Pin Configuration (Top View) 64-pin QFP
0
°© 0 0 0 6 o 0o o o o o o o
(64X63)(62)(62)(60X59/68)(57)(56)55X(54/63)(52)
PB7 (1) (59) o PG5/SCK1
PB6 (2 (50) ° PG6/SO1
PB5 (3) (49) o PG7/SIL/INTL
PB4 (4) @8) o PEO/INTO
PB3 (5) @7) o PE1/EC/INT2
PB2 (6) (46) > PE2/PWMO
PB1 () (45) o PE3/PWM1
PBO (8) (44) © PFO/ANO
pC7 (9) (43) o PFL/AN1
PCE (10) (42 o PF2/AN2
PC5 (1) (42) © PF3/AN3
PC4 12) (40 o PF4/AN4
PC3 13) (39 © PF5/ANS5
PC2 (1) (38) o PF6/ANG
PC1 15) (37) ° PF7/ANT
PCO @ @ o AVDD
PD7 17) (35 o AVREF
PD6 (i8) (39 o AVss
PD5 (19 (33) o SCKO

(20)21(22)(23/28) 220N 21)28)29@0N3D

PD4 o
PD3 o
PD2 ©
PD1 ©
PDO ©

MP ©
XTAL ©

EXTAL o
CS0 ©
SIo ©

@)
i

Vss o
RST o

Note) 1. NC (Pin 58) is always connected to Vop.
2. Vss (Pins 28 and 60) are both connected to GND.
3. MP (Pin 25) is always connected to GND.
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Pin Configuration (Top View) 64-pin LQFP
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[valyai] < < < O <« < O o
n_n_En_n_n_ggza.n_Egn.gn_
o o o0 o o o o 0O o o o o o o 0o 0

(64X63X62)(6X601E9HEBH 5NN E9HE3XE62)6)E9(49

PB5 © © (48) o PG6ISOL
PB4 © (2) 47) o PG7/SIL/INTL
PB3 o (3) (46) o PEO/INTO
PB2 © (4) (45) o PEL/EC/INT2
PB1 © (5) (44) o PE2/PWMO
PBO © (6) (43) o PE3/PWML
PC7 © (7) (42) © PFO/ANO
PC6 © (8) (a1) o PF1/AN1
PC5 o (9) (a0) o PF2/AN2
PC4 © 10 (39) ° PF3/AN3
PC3 o© (1) (39) o PF4/AN4
PC2 o 12) (37) © PF5/ANS
PC1 © 13) (36 ° PF6/ANG
PCO © (1) (35 o PF7/AN7
PD7 © (15) (34) o AVDD

PD6 o (16) (33) o AVREF

(7)X18XI9)2022K22123)2a 20 2oX 27 29129303132

o o o o o o o o o o o o o o o o
L S W N 4 O O 2 4 D (-0 O o0 »
SEEEEE=E:22l8og5 s

x % & ?la =

Note) 1. NC (Pin 56) is always connected to Vop.
2. Vss (Pins 26 and 58) are both connected to GND.
3. MP (Pin 23) is always connected to GND.
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CXP81120/81124

Pin Description

(Mask option)

Symbol I/1O Description
(Port A)
PAOQ to PA7 | Output 8-bit output port.
(8 pins)
(Port B)
PBO to PB7 | Output 8-bit output port.
(8 pins)
(Port C)
PCOto PC7 1/0 8-bit 1/0 port. /O can be set in a unit of single bits.
(8 pins)
(Port D)
PDO to PD7 1o 8_—b|t I/O. port. /0O and function as standby release input can be set in a unit of
single bits.
(8 pins)
— Input to request external interruption.
PEO/INTO Input/Input . . :
(Port E) Active at the falling edge. (2 pins)
L Inout/inout/ 4-bit port. Lower 2 bits External event
PE1/EC/INT2 Inpzt pu are for input; upper 2 bits | input for
P are for output. timer/counter.
4 pins
PE2/PWMO | Outputioutput | * PINS)
12-bit PWM output. (2 pins)
PE3/PWM1 Output/Output
PFO/ANO (Port F)
to Input/Input 8-bit port. Lower 4 bits are for input; upper _
PF3/AN3 4 bits are for output. ?(r)]r?\llce),\?tler:pm to A/D
Lower 4 bits also serve as standby release :
PF4/AN4 - y (8 pins)
to Output/Input put.
PF7/AN7 (8 pins)
SCKO I/O Serial clock (CHO) I/O.
SO0 Output Serial data (CHO) output.
SI0 Input Serial data (CHO) input.
CS0 Input Serial interface (CHO) chip select input.
PG3/TO Output/Output Timer/counter rectangular wave output.
Port G)
Output (
PG4 Hipd 5-bit port. Lower 2 bits
PG5/SCK1 I/0NIO are for output; upper Serial clock (CH1) 1/O.
3 bits are for 1/O. .
I/O/Output
PG6/SO1 utpu /O can be set in a unit Serial data (CH1) output.
of single bits. . Input to request external
PG7/SI1/INT1 VOnput (5 pins) _Senal data (CHI) interruption. Active at the
Input input. ;
falling edge.
EXTAL Input Connects a crystal oscillator for system clock. When supplying the external
clock, input the external clock to EXTAL pin and input opposite phase
XTAL Output clock to XTAL pin.
System reset; active at Low level. RST pin is I/O pin, which outputs “Low”
RST 1/0 level by incorporated power-on reset function when power turns on.
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CXP81120/81124

Symbol 1/0 Description

NC NC pin. .
Connect to Vob for normal operation.

MP Input Z?ﬁggoffnﬁga to GND.
AVbD Positive power supply of A/D converter.
AVREF Input Reference voltage input of A/D converter.
AVss GND of A/D converter.
VoD Positive power supply.
Vss GND. Connect both Vss pins to GND.
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Input/Output Circuit Formats for Pins

Pin Circuit format When reset
Port A
Port B

PAO to PA7
Ports A, B dat .
PBO to PB7 ors A, B data | rD—t Hi-Z
Data bus +—<C '7
Output becomes active from high impedance

16 pins RD (Ports A, B) by data writing to port register.

Port C
1
Port C data o -
PCOto PCT protection
Port C direction circuit Hi-Z
“0” when reset n
Data bus ~—<]—<7;[®
8 pins

RD (Port C)
Port D

Port D data @
PDO to PD7 Port D direction —@H
“0” when reset (:,:7. Hi-Z
Data bus ﬂ
RD (Port D) Edge detection <

8 pins Standby release
Port E
Schmitt input

PEO/INTO E b EC/INT2
> Data bus

1 pin RD (Port E)

o

d

:

Hi-Z

Port E

Schmitt input

PE1/EC/INT2 b INTO
] Hi-Z
> Data bus

1 pin RD (Port E)




SONY

CXP81120/81124
Pin Circuit format When reset
Port E
Hi-Z control MPX [?
PE2/PWMO Port E data i e »—D—l
PE3/PWM1 Hiz
|Port E function selectonl
“0” when reset
Data bus <—<]—
2 pins RD (Port E)
Port F
input multiplexer
A/D converter
PFO/ANO
to
PF3/AN3 Hi-Z
Data bus
RD (Port F)
Edge detection
4 pins Standby release
Port F
— o
PF4/AN4 Port F data .
to
PE7/AN7 Data bus <<]7 ] Hi-Z
RD (Port F) Port F function Input multiplexer §
selection
4 pins “0” when reset AID converter
Port G
Port G function
selection 3
PG3/TO “0” when reset )
Timer/counter —» High level
MPX
>
“1" when reset
1 pin
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CXP81120/81124
Pin Circuit format When reset
Port G
PG4
“1” when reset
1 pin
Port G
Port G function
selection
“0” when reset y
SCK1 out, SO1 ———»
Serial clock 1/data 1
PG5/SCK1 output enable MPX
]
PG6/SO1 Port G data i .
Hi-Z
Port G direction MPX n
“0” when reset @
Data bus <—<]>G:[ | o
RD (Port G) 1 < |
SCK1in
2 pins U pG6 is not Schmitt input
Port G
T R
PG7/SI1/INT1 Port G direction )
“0” when reset Hi-Z
Data bus @ n
C
RD (Port G) |
i INT1 _ Schmitt input
1 pin SIL™
CSO Schmitt input
SI0 i-
-
2 pins SI0
SO0 S00 ! :
Hi-Z
Serial data 0 »—D—|
1 pin output enable
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CXP81120/81124
Pin Circuit format When reset
SCKO out ———
SCKO
Serial clock 0 ’—D—l ﬂ -
output enable
SCKO in q
1 pin L
Schmitt input
» Diagram shows the
circuit composition
EXTAL EXTAL E N during oscillation.
XTAL I
« Feedback resistor is Oscillation
removed during stop.
XTAL becomes “High”
level.
Pull-up resistor
— Mask option l?7 Schmitt input
RST P op
Low level
From power-on reset circuit
(Mask option)
1 pin
MP |
P | > Test mode Hi-Z
1 pin

—10 -
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Absolute Maximum Ratings

(Vss = 0V reference)

Item Symbol Rating Unit Remarks
VoD —-0.3t0 +7.0 \%
Supply voltage AVbD AVssto +7.0 \%
AVss -0.31t0 +0.3 \%
AVREF AVssto +7.0 \
Input voltage VIN ~0.3to0 +7.04 \%
Output voltage Vourt ~0.3to0 +7.04 v
High level output current loH -5 mA
High level total output current > loH -50 mA | Total of output pins
Low level output current loL 15 mA
Low level total output current >loL 130 mA | Total of output pins
Operating temperature Topr —20to +75 °C
Storage temperature Tstg —55to +150 °C
600 mwW | QFP-64P-L01
Allowable power dissipation Po 380 mW | LOFP-64P-LO1

(i vin and Vour should not exceed Vop + 0.3V. (CSO0 and SI0 excluded.)

Note) Usage exceeding absolute maximum ratings may permanently impair the LSI. Normal operation should
be conducted under the recommended operating conditions. Exceeding those conditions may adversely

affect the reliability of the LSI.

—11 -
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Recommended Operating Conditions

(Vss = 0V reference)

Iltem Symbol Min. Max. Unit Remarks
Guaranteed operation range for 1/2 and 1/4
3.0 5.5 \Y, A
frequency dividing mode
Supply voltage VoD 57 55 Vv Guaranteed_ o_pgration range for 1/16
frequency dividing mode
o5 55 Vv Guaranteed data hold range during stop
mode
Analog voltage AVbD 3.0 55 \% .
VIH 0.7VoD VoD Y, 2
High level v 0.8V VbD \% CMOS Schmitt inputh
input voltage IHS .8VDD -
input voltag 5.5 \% CMOS Schmitt mputD‘
ViHEX | Vop—0.4|Vop+0.3| V | EXTAL pint®
v . 03voo | v |RD
IL
&, G
Low level 0-2V/oo v
input voltage ViLs 0 0.2VbDp \% CMOS Schmitt inputEBr B
ViLEX -0.3 0.4 V | EXTAL pint5
Operating temperature | Topr -20 +75 °C

(i Avop should be the same voltage as Vob.

2 Normal input port (PC, PD, PFO to PF3 and PG6 pins), MP pin.

[3 'SCKO, RST, INTO, EC/INT2, SCK1 and SI1/INT1 pins.

[+ cs0 and SI0 pins.

5 Specified only when the external clock is input.

[ In case of 3.0 to 3.6V supply voltage (Vob).
I In case of 4.5 to 5.5V supply voltage (Vo).

—12 —
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DC Characteristics

Supply voltage (Vop = 4.5 to 5.5V)

(Ta=-20to +75°C, Vss = 0V reference)

Item Symbol Pin Condition Min. Typ. Max. | Unit
H|gh level v PA to PE, Vob = 4.5V, loH = -0.5mA 4.0 V
oH | PF4to PF7,
output voltage 500, SCKO, Vop = 4.5V, lon = —1.2mA 35 %
Low level RST Vop = 4.5V, loL = 1.8mA 04 | V
VoL (VOL Only)
output voltage PG3t0 PG7 | Vob = 4.5V, loL = 3.6mA 06 | V
lIHE Vobp = 5.5V, VIH = 5.5V 0.5 40 HA
EXTAL
Input current | liLe Vop = 5.5V, ViL = 0.4V -0.5 -40 A
iR RSTL2 Vob = 5.5V, ViL = 0.4V -15 —400 | pA
PA to PG, MP
e ’ 'l Vbbb = 5.5V
cament |12 |C30,510,500] (P05 10 | pa
SCKO, RSTR2 P
1/2 frequency dividing mode
Ipb1 Vop =5V +£ 0.5V, 20 40 mA
16MHz crystal oscillation
(C1=C2 = 15pF)
Sleep mode
Supply Voo
current Ipps1 Vop =5V £ 0.5V, 1 5 mA
16MHz crystal oscillation
(C1=C2=15pF)
Stop mode
lposs Vop = 5.5V, 10 | KA
termination of 16MHz oscillation
PC, PD,
PEO, PE1,
oo Clock 1MH
Input capacity | C PG5 to PG7, oc z pF
P pacty | & RST. CSO, 0V other than the measured pins 10 20
SI0, SCKaO,
EXTAL

0 RsST pin is specified only when the power-on reset circuit is selected with mask option.
(2 For RST pin, specifies the input current when the pull-up resistance is selected, and specifies leakage

current when non-resistance is selected.
(3 when all output pins are open.

—-13—
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DC Characteristics

Supply voltage (Vop = 3.0 to 3.6V)

(Ta=-20to +75°C, Vss = QV reference)

Item Symbol Pin Condition Min. Typ. Max. | Unit
i PA to PE, Vop = 3.0V, loH =—-0.15mA 2.7 \Y
High level bD , 10 .
ougt] ut voltage | VoH PF4 to PF7,
P g SO0, SCKO, Vop = 3.0V, loH = -0.5mA 2.3 \%
RST Vop = 3.0V, loL = 1.2mA 03 | V
Low level VoL (VoL only) Vs :
output voltage PG3to PG7 | Vop=3.0V, loL = 1.6mA 0.5 Y
liHE Vop = 3.6V, VIH = 3.6V 0.3 20 HA
EXTAL
Input current | liLe Vop = 3.6V, ViL = 0.3V -0.3 -20 HA
LR RSTL2 Vop = 3.6V, ViL = 0.3V -0.9 -200 HA
PAto PG, MP, _
gar'eer?tkage liz €S0, SI0, SO0, &DZ 0 356;/\’/ +10 | pA
SCKO, RSTL2 i
1/2 frequency dividing mode
IoD2 Vob = 3.3V £ 0.3V,
12MHz crystal oscillation 10 20 mA
(C1=C2=15pF)
Sleep mode
Supply Vv
current IDDS2 DD Vbbb = 3.3V * O3V, 05 25 mA
12MHz crystal oscillation
(C1=C2=15pF)
Stop mode
Ibps3 Vop = 5.5V, 10 HA
termination of 12MHz oscillation
PC, PD,
PEO, PEL1,
PF
' Clock 1MHz
Input capacity | CiN PG5 to PG7, , 10 20 pF
RST, CSO, 0V other than the measured pins
SI0, SCKO,
EXTAL

0 RsT pin is specified only when the power-on reset circuit is selected with mask option.
2 For RST pin, specifies the input current when the pull-up resistance is selected, and specifies leakage

current when non-resistance is selected.
(3 when all output pins are open.

—14 -
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AC Characteristics

(1) Clock timing (Ta=-20to +75°C, Vop = 3.0 to 5.5V, Vss = 0V reference)
ltem Symbol Pin Condition Min. Max. | Unit
XTAL Fig. 1, Vop=45t055V | 1 16
System clock frequency fc EXTAL Fig. 2 1 5 MHz
System clock txL, XTAL Fig. 1, Vbbb =4.5t0 5.5V 28 o
input pulse width tx EXTAL | Fig. 2 (External clock drive) 375
S_ystem cIock_ input fcr, EXTAL Fig. 1, Fig. 2 . 200 ns
rise and fall times tcr (External clock drive)
Event count input clock teL =~ . 0
) ' EC 4 ns
pulse width ten Fig. 3 tsys
Event count input clock ter == .
: . ' EC 2 ms
rise and fall times ter Fig. 3 0

O tsys indicates three values according to the contents of the clock control register (CLC; O0FEH) upper
2 bits (CPU clock selection).
tsys [ns] = 2000/fc (Upper 2 bits = “00"), 4000/fc (Upper 2 bits = “01"), 16000/fc (Upper 2 bits = “11")

Fig. 1. Clock timing

1/fc

Wi / Vbp—0.4V (VDD = 4.5 t0 5.5V)

A
A A

EXTAL Vbbb —-0.3V
0.4V (VDD = 4.5 to 5.5V)
0.3V

N o
txH tcr txL tcr
Fig. 2. Clock applied condition
Crystal oscillation
Ceramic oscillation External clock
EXTAL XTAL EXTAL XTAL
—i—
C1 ; % C2 74HCO04
Fig. 3. Event count clock timing

. 0.8VpDp

EC
0.2VpDp

tEH tEF tEL tER

—15—
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(2) Serial transfer (CHO)

(Ta=-20to +75°C, Vpbp = 4.5 to 5.5V, Vss = 0V reference)

Item Symbol| Pin Condition Min. Max. Unit
CS 1 -~ SCK tocsk | SCKo | Chip select transfer mode tsys + 200 | ns
delay time (SCK = output mode)
CS1 - SCK tocske | SCKo | Chip select transfer mode tsys + 200 | ns
floating delay time (SCK = output mode)
CS. - SO t .
pcso | SO0 tsys +200 | ns
delay time Chip select transfer mode Yy
CS. - SO t .
csoF | SO0 tsys +200 | ns
floating delay time DCSOF Chip select transfer mode Yy
cs t CSo - tsys + 200 ns
high level width WHCS Chip select transfer mode Yy
SCK ) SeRo Input mode 2tsys + 200 ns
. KCY
cycle time Output mode 8000/fc ns
SCK o SeRo Input mode tsys + 100 ns
high and low level widths | tx. Output mode 8000/fc — 100 ns
Sl input setup time ) <10 SCK input mode —tsys + 100 ns
rYal7a SIK —_—
(for SCK 1) SCK output mode 200 ns
Sl input hold time ) <10 SCK input mode 2tsys + 100 ns
orw KSI —_—
(for SCK 1) SCK output mode 100 ns
_ ) SCK input mode 2tsys + 200| ns
SCK | » SO delay time tkso SO0 —
SCK output mode 100 ns

Note 1) tsys indicates three values according to the contents of the clock control register (CLC; O0FEH) upper
2 bits (CPU clock selection).
tsys [ns] = 2000/fc (Upper 2 bits = “00"), 4000/fc (Upper 2 bits = “01"), 16000/fc (Upper 2 bits = “11")
Note 2) CS, SCK, Sl and SO represents CS0, SCKO, SI0, and SO0, respectively.
Note 3) The load of SCK output mode and SO output delay time is 50pF + 1TTL.

—16 —
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Serial transfer (CHO)

(Ta=-20to +75°C, Vop = 3.0 to 3.6V, Vss = 0V reference)

ltem Symbol| Pin Condition Min. Max. Unit
CS 1 - SCK tocsk | SCKo | Chip select transfer mode tsys + 250 | ns
delay time (SCK = output mode)
CS1 -~ SCK tocske | SCKO | Chip select transfer mode tsys + 200 | ns
floating delay time (SCK = output mode)
CS. -~ SO t :
pcso | SO0 tsys +250 | ns
delay time Chip select transfer mode Y
CS. -~ SO t :
csoF | SO0 tsys +200 | ns
floating delay time DCSOF Chip select transfer mode Y
cs t CSo - tsys + 200 ns
high level width WHCS Chip select transfer mode Y
SCK . Seko Input mode 2tsys + 200 ns
. KCY
cycle time Output mode 8000/fc ns
SCK tiw Seko Input mode tsys + 100 ns
high and low level widths | tx. Output mode 8000/fc — 150 ns
Sl input setup time . <l0 SCK input mode —tsys + 100 ns
oK SIK —_—
(for SCK 1) SCK output mode 200 ns
Sl input hold time . <l0 SCK input mode 2tsys + 100 ns
o KSI —_—
(for SCK 1) SCK output mode 100 ns
_ ) SCK input mode 2tsys + 250| ns
SCK | - SO delay time tkso SO0 —
SCK output mode 125 ns

Note 1) tsys indicates three values according to the contents of the clock control register (CLC; 00FEH) upper
2 bits (CPU clock selection).
tsys [ns] = 2000/fc (Upper 2 bits = “00"), 4000/fc (Upper 2 bits = “01"), 16000/fc (Upper 2 bits = “11")
Note 2) CS, SCK, Sl and SO represents CS0, SCKO, SI0, and SO0, respectively.
Note 3) The load of SCK output mode and SO output delay time is 50pF.

- 17 —
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Fig. 4. Serial transfer timing (CHO)

twHCs
CSO
] 0.8VbD
- 0.2VbD
tkey
tbcsk tKL tkH tDCSKF
_ .l
e 0.8VbD 0.8Vbp
SCKO ——
_\ ] 0.2VbD
tSIK | tksI
*[ 3 0.8VDbD
S1[0) Input data| ——— ~ p-----------
*\ —~+ 0.2Vbp
tbcso tkso tbCsoF
- —p —>
7l 0.8VDbD
SO0 e Output data
7\ 0.2VbD

—18 —
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Serial transfer (CH1) (SIO mode)

(Ta=-20to +75°C, Vbbb = 4.5 to 5.5V, Vss = 0V reference)

ltem Symbol| Pin Condition Min. Max. Unit
_ _ Input mode 2tsys + 200 ns
SCK1 cycle time tkey SCK1
Output mode 16000/fc ns
SCK1 high and low tkn skl Input mode tsys + 100 ns
level widths tke Output mode 8000/fc — 50 ns
SI1 input setup time SCK1 input mode 100 ns
tsik Si1 —
(for SCK1 1) SCK1 output mode 200 ns
SI1 input hold time SCK1 input mode tsys + 200 ns
tksi Si1 —
(for SCK1 1) SCK1 output mode 100 ns
_ SCK1 input mode tsys + 200 ns
SCK1 ! - SO1 delay time| tkso SOl |——
SCK1 output mode 100 ns

Note 1) tsys indicates three values according to the contents of the clock control register (CLC; 00FEH) upper

2 bits (CPU clock selection).

tsys [ns] = 2000/fc (Upper 2 bits = “00"), 4000/fc (Upper 2 bits = “01”), 16000/fc (Upper 2 bits = “11")
Note 2) The load of SCK1 output mode and SOL1 output delay time is 50pF + 1TTL.

Serial transfer (CH1) (SIO mode)

(Ta=-20to +75°C, Vop = 3.0 to 3.6V, Vss = 0V reference)

Iltem Symbol| Pin Condition Min. Max. Unit

_ Input mode 2tsys + 200 ns
SCK1 cycle time tkey SCK1

Output mode 16000/fc ns
SCK1 high and low tkH skl Input mode tsys + 100 ns
level widths tke Output mode 8000/fc — 150 ns
SI1 input setup time . - SCK1 input mode 100 ns
(for SCK1 1) SCK1 output mode 200 ns
SI1 input hold time e st SCK1 input mode tsys + 200 ns
(for SCK1 1) SCK1 output mode 100 ns

SCK1 input mode tsys + 250 ns
SCK1 | - SO1 delay time| tkso SOl |(——

SCK1 output mode 125 ns

Note 1) tsys indicates three values according to the contents of the clock control register (CLC; O0FEH) upper

2 bits (CPU clock selection).

tsys [ns] = 2000/fc (Upper 2 bits = “00"), 4000/fc (Upper 2 bits = “01”), 16000/fc (Upper 2 bits = “11")
Note 2) The load of SCK1 output mode and SO1 output delay time is 50pF.
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Fig. 5. Serial transfer CH1 timing (SIO mode)

tkey

tKL tKH

— \ 0.8VbD

\ Ny Y 0.2VbDp

SCK1

tsik tKsI

4 \ osveo

SI1 Input data

\ /
\ 7 0.2Vop

tkso

0.8VbD
SO1 Output data

0.2VbD
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Serial transfer (CH1) (Special mode) (Ta =-20 to +75°C, Vop = 4.5 to 5.5V, Vss = 0V reference)

ltem Symbol| Pin Condition Min. Typ. Max. | Unit
S01 cycle time tLey 231 B 104 Us
SlI1 data setup time fLsu SI1 2 Us
Sl1 data hold time fLhp SI1 2 Us

A tievis specified only when serial mode register (CH1) (SIOM1: 01FAH) lower 2 bits (SO1 clock selection) is
set at 104us according to the system clock frequency.
Note) The load of SO1 pin is 50pF + 1TTL.

Serial transfer (CH1) (Special mode) (Ta =-20 to +75°C, Vop = 3.0 to 3.6V, Vss = 0V reference)

Iltem Symbol| Pin Condition Min. Typ. Max. | Unit
S01 cycle time tLey 231 B 104 Us
Sl1 data setup time fLsu SI1 2 Us
Sl1 data hold time fLhp SI1 2 Us

A tievis specified only when serial mode register (CH1) (SIOM1: 01FAH) lower 2 bits (SO1 clock selection) is
set at 104us according to the system clock frequency.
Note) The load of SO1 pin is 50pF.

Fig. 6. Serial transfer CH1 timing (Special mode)

L tey tLey
so1 Start bit \\ Output data bit 0.5Vbp
tLeviz
tLsu | tLHD

Input
Sll '
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(3) A/D converter characteristics (Ta=-20t0+75°C, Vop =AVob =4.5t0 5.5V, AVrer =4.0 to AVbp, Vss = AVss = 0V reference)

)

Item Symbol Pin Condition Min. Typ. Max. Unit
Resolution 8 Bits
. . Only for A/D converter
Linearity error operation +1 LSB
Ta=25°C
Vop = AVbD = AVRer = 5.0V +2 LSB
Absolute error Vss = AVss = OV +
Conversion time tconv 160/fancH Us
Sampling time tsamp 12/fanct Us
Reference input voltage | VREr | AVRer Vob = AVbp =4.51t0 5.5V |AVop - 0.5 AVbD \%
Analog input voltage Vian ANO to AN7 0 AVREF \%
Operating mode
AVREF = 4.0 t0 5.5V 0.6 | 10 | mA
AVREF current IREF AVREF
Sleep mode 10 A
Stop mode H
A/D converter characteristics  (Ta=-20to +75°C, Vopo = AVop = 3.0t0 3.6V, AVRer = 2.7 to AVbb, Vss = AVss = 0V reference
ltem Symbol Pin Condition Min. Typ. Max. Unit
Resolution 8 Bits
. . Only for A/D converter
Linearity error ope)r/ation +1 LSB
Ta=25°C
Vbbb = AVbD = AVRerF = 3.3V +2 LSB
Absolute error Vss = AVss = OV *
Conversion time tcony 160/fapct us
Sampling time tsamp 12/fapctt us
Reference input voltage | VRer | AVREF Vop = AVbp = 3.0t0 3.6V |AVop - 0.3 AVDD Vv
Analog input voltage VIAN ANO to AN7 0 AVREF \%
Operating mode
AVREF = 2.7 0 3.6V 04| 07 | mA
AVREF current IREF AVREF
Sleep mode 10 A
Stop mode H

Fig. 7. Definitions of A/D converter terms

FFH
FEH

Digital conversion value

01H
00H

Linearity error

Vzt

Analog input

VFT

bit 0 (ADCCK).

When PS2 is selected, fabc = fc/2
When PSL1 is selected, fabc = fc
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(4) Interruption, reset input

(Ta=-20to +75°C, Vop = 3.0 to 5.5V, Vss = 0V reference)

ltem Symbol Pin Condition | Min. Max. Unit
INTO
External interruption tiH INT1 s
high and low level widths ti INT2 H
PJO to PJ7
Reset input low level width trsL RST 32/fc us
Fig. 8. Interruption input timing
INTO tiH tiL
INT2 *Z 0.8VDDx
PDO to PD7 X
(During standby release input)
(Falling edge) Y 7
Fig. 9. Reset input timing
tRSL
RST
0.2Vbb K 7

(5) Power-on resett

Z 0.2VbD

(Ta=-20to +75°C, Vop = 3.0 to 5.5V, Vss = 0V reference)

Item Symbol| Pin Condition Min. Max. | Unit
Power supply rising time tr v Power-on reset 0.05 30 ms
DD
Power supply cut-off time | torr Repetitive power-on reset 1 ms
O Specifies only when power-on reset function is selected.
Fig. 10. Power-on reset
3.0V
VDD
0.2V 0.2v

R

The power supply should be turned on smoothly.
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Appendix

Fig. 11. SPC 700 Series recommended oscillation circuit

Main clock

EXTAL XTAL

Rd
ol
Ci1 =—= C2

Circuit
Manufacturer Model fc (MHz) | C1(pF) | C2(pF) | Rd(Q) example
8.00 10 10
10.00
RIVER ELETEC :
HC-49/U03 0 0]
CO., LTD. 12.00 5 5
16.00
8.00
22 (15) | 22 (15)
10.00
KINSEKI LTD. HC-49/U (-S) 0 (@)
12.00 15 15
16.00 12 12
Mask Option Table
Iltem Content
Reset pin pull-up resistor Non-existent Existent
Power-on reset circuit Non-existent Existent
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Characteristics Curve

IDD vs. VDD IbD vs. fc
(fc = 16MHz, Ta = 25°C, Typical) (Vop =5V, Ta = 25°C, Typical)
\ ]
o 20
_171/2 dividing mode
-~ | |
= \ |
I __.1 1/4 dividing mode
10 " ..
= 1/2 dividing mode
—_ — 15
T Tt T 1/16 dividing mode L
3 ] 5
i -~ P Sleep mode 3 1/4 dividing mode
= >
) 1.0 g 10 -
= P S
N Z a
I I
8 3
5
1/16 dividing mode
]
/ / Sleep mode
2 3 4 5 6 7 1 5 10 15
Vpp — Supply voltage [V] fc — System clock [MHz]
DD Vs. VDD Ibp vs. fc
(fC = 12MHz, Ta = 25°C, Typical) (VDD =3.3V, Ta=25°C, Typical)
20
— 1/2 dividing mode
||
10 — __1_1/4 dividing mode
- —
—
= — 15
< 1
E N 1716 dividing mode &,
|5 5
3 A | Sleep mode 3
> ‘ " >
s 10 = 10
g g 1/2 dividing mode
>
a ]
| -~ |
8 3
5 / 1/4 dividing mode
0.1 /
%’/_/ 1/16 dividing mode
— Sleep mode

2 3 4 5 6 7 1 5 10 15

VoD - Supply voltage [V] fc — System clock [MHz]
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Package Outline Unit: mm
64PIN QFP (PLASTIC)
23.9+0.4
+0.4 +0.1
20.0-0.1 . 015-005
51 33
HARAAAAHAARAARAAARE |
52 brdse |
== -
o —
o - |
o M <d| <
= O O = 73 3
=a= e -
o 1
o -
o -
| O Fr—
64T | 20 402
—| 0.1-0.05
REELGEEEEGEEEEGREEE® S
0.4 : 81%5,, _ | %
o 3
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE QFP-64P-LO1 LEAD TREATMENT [ SOLDER PLATING
EIA) CODE P-QFP64-14x20-1.0 LEAD MATERIAL 42/COPPER ALLOY
JEDEC CODE E— PACKAGE MASS . 1.59

64PIN QFP (PLASTIC)

_ 23.9+0.4
+0.4 +0.1
_ 20.0-0.1 _ 015-0.05
51 33
52 o O S
- - -
[mam i}
o ]
[==m e <o o
| i ool o
= O O |E=ys
- | <~
— -
[ ]
o i}
e i}
[===N@] =
b4 - 11 20
1 19
+0.15 +0.35]
04-01 || 2.75-0.15
0° toll
L6l 0 ®
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE QFP-64P-L01 LEAD TREATMENT SOLDER PLATING
EIAJ CODE P-QFP64-14x20-1.0 LEAD MATERIAL 42/COPPER ALLOY
JEDEC CODE E— PACKAGE MASS 159
LEAD SPECIFICATIONS
ITEM SPEC.
LEAD MATERIAL ALLOY 42
LEAD TREATMENT Sn-Bi 2.5%
LEAD TREATMENT THICKNESS | 5-18um
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Package Outline Unit: mm

64PIN LQFP (PLASTIC)

[J12.0+0.2
00J10.0+0.1

W

2

JIEEELEEEEL

(0.22)

- b | +0.2
15-0.1
0101
' 8y
+008 S°
b=018-003 $%
I
‘ (018) B
o
N
N
o
0° to 10° S
— DETAIL B: SOLDER

_DETAILA_ NOTE: Dimension “[7 does not include mold protrusion.

PACKAGE STRUCTURE

PACKAGE MATERIAL

EPOXY RESIN

SONY CODE LQFP-64P-L01 LEAD TREATMENT SOLDER PLATING
EIAJ CODE P-LQFP64-10x10-0.5 LEAD MATERIAL 42/COPPER ALLOY
JEDEC CODE PACKAGE MASS 0.3g

64PIN LQFP (PLASTIC)

[012.0+0.2

00 10.0+0.1

RLLELEEEEEELLEE: P

b:

01£0.1
7 008 388
+0. =
b=018-003 S5
N
(0.18) S
| o
‘ 5
o
=
0°t0 10° S,

DETAIL B: SOLDER

DETAILA NOTE: Dimension “[¥ does not include mold protrusion.

PACKAGE STRUCTURE

PACKAGE MATERIAL

EPOXY RESIN

SONY CODE LQFP-64P-L01 LEAD TREATMENT SOLDER PLATING
EIAJ CODE P-LQFP64-10x10-0.5 LEAD MATERIAL 42/COPPER ALLOY
JEDEC CODE PACKAGE MASS 0.3g

LEAD SPECIFICATIONS

ITEM SPEC.
LEAD MATERIAL ALLOY 42
LEAD TREATMENT Sn-Bi 2.5%

LEAD TREATMENT THICKNESS | 5-18um
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