SONY

CXP820P60

CMOS 8-bit Single Chip Microcomputer

Description

The CXP820P60 is a CMOS 8-bit single chip
microcomputer integrating on a single chip an A/D
converter, serial interface, timer/counter, time-base
timer, capture timer/counter, fluorescent display panel
controller/driver, remote control reception circuit, and
PWM output circuit besides the basic configurations
of 8-bit CPU, ROM, RAM, and /O port.

The CXP820P60 also provides sleep/stop function
that enables lower power consumption.

CXP820P60 is the PROM-incorporated version of the
CXP82052/82060 with bult-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

100 pin QFP (Plastic)

Structure
Silicon gate CMOS IC

« Wide-range instruction system (213 instructions) to cover various types of data
— 16-bit arithmetic/multiplication and division/Boolean bit operation instructions

« Minimum instruction cycle

250ns at 16MHz operation

122us at 32kHz operation

* Incorporated PROM capacity
* Incorporated RAM capacity
« Peripheral functions

— A/D converter

60K bytes

3984 bytes (including fluorescent display area)

8 bits, 8 channels, successive approximation method

(Conversion time of 3.25us/16MHz)

— Serial interface

Incorporated buffer RAM (Auto transfer for 1 to 32 bytes), 1 channel

8-bit clock synchronized type, (MSB/LSB first selectable), 1 channel
Start-stop synchronization (UART), 1 channel

— Timer

8-bit timer, 8-bit timer/counter, 19-bit time-base timer

16-bit capture timer/counter, 32kHz timer/counter

— Fluorescent display panel
controller/driver

Supports the universal grid fluorescent display panel
High voltage drive output port of 56 pins (40V)

Maximum of 640 segments display possible

Display timing number of 1 to 20

Dimmer function

Incorporated pull-down resistor (mask option)

Hardware key scan function (Maximum of 16 x 8 key matrix

— Remote control reception circuit
— PWM output

« Interruption

» Standby mode

» Package

« Piggy/Evaluation chip

Sleep/stop

supportable)

8-bit pulse measurement counter, 6-stage FIFO
14 bits, 1 channel
17 factors, 15 vectors, multi-interruption possible

100-pin plastic QFP
CXP82000 100-pin ceramic QFP

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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SONY

CXP820P60
Pin Assignment (Top View)
22222222§§§ §§§
5838865383033 833359333§%
6 o o o o o o o o o o 0 o o o o o o o o
(00(99)08)(071(96) (92} (04193H92H 919039 (BE)BTHEE)HE1841B3)BED)
GuAL o«—(1) (89) A21
Go/a0 o+—(2) (79) A22
vppo——(3) (78 A23
PEO/ECO/INTO o—»(4) ) PH7/A24
PE1/ECL/INTL o—»(5) (76) PH6/A25
PE2/INT2 o—>(6) @ PH5/A26
PE3/INT3/NMI o—»(7) (79) PH4/A27
PE4/RMC o—»(8) @ PH3/A28
PES/CINT o—»(9) @ PH2/A29
PE6/PWM c«—(10) (7D PH1/A30
PE7/TO/ADJ o=—(11) (70) PHO/A3L
PCO/KRO o<—>(12) 69 PG7/A32
PC1/KR1 o<—>(13) (69) PG6/A33
PC2/KR2 o<—>(14) 67) PG5/A34
PC3/KR3 o<—>(15) (66) PG4/A35
PCA/KR4 o=—»(16) 65) PG3/A36
PC5/KR5 o<+—(17) 64) PG2/A37
PC6/KR6 o+—»(18) 63) PGL/A38
PC7IKR7 o<—»(19) ©2) PGO/A39
PBO/TXD o=—>(20) (61) PF7/A40
PB1/CSO/RXD o<—»(21) (60) PF6/A4L
PB2/SCKO0 o+—(22) (59) PF5/A42
PB3/SI0 o=—(23) (59) PF4/A43
PB4/SO0 o+—»(24) (57) PF3/A44
PB5/SCK1 o<—»(25) (56) PF2/A45
PB6/SIL o<—»(26) (55) PF1/A46
PB7/SOL o=—»(27) (59) PFO/A47
PI0 o—»(28) (53) PD7/A48
PAO/ANO o @ @ PD6/A49
PA1/AN1 o=—>(30) (52) PD5/AS0

N2 o

Al

-

PA2

PI2ITX o—=(})

o o o o o o o o o o o O o O O o
M < 0 O~ A9 4d 4d v o o ;n < o™
zzzzza‘m<<§ EQE“’”’""
£ < < £ < r £ & £ > s £ <<
232 8% - % 88 8
Ao Qo o o a o a

Note) 1. Vpp (Pin 3) is left open.
2. Vob (Pins 44 and 89) are both connected to Voo.
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SONY

CXP820P60

Pin Description

Symbol 1/0 Functions
(Port A)
8-bit 1/0 port. I/O can be setin a
PAO/ANO o/ unit of single blts_. Incorporation Analog inputs to A/D converter.
to Analog input of the pull-up resistor can be set (8 pins)
PA7/AN7 through the program in a unit of
4 bits.
(8 pins)
PBO/TxD I/0O/Output UART transmission data output.
~=n Chip select input for | UART reception
PBL/CSO/RXD | 1/O/input/input (Port B) serial interface (CHO). |data input.
PB2/SCKO | /O/I/O 8-bit I/O port. /O can be setin a | gerig| clock 1/0 (CHO).
unit of single bits. Incorporation
PB3/SI0 I/O/Input of the pu”-up resistor can be set Serial data input (CHO)
PB4/S0O0 I/0/Output Zh[)(_)tUQh the program in a unit of | gerial data output (CHO).
—— its.
PB5/SCK1 I/O/1/0 (8 pins) Serial clock 1/0 (CH1).
PB6/SI1 I/O/Input Serial data input (CH1).
PB7/SO1 I/0O/Output Serial data output (CH1).
(Port C)
8-bit I/0O port. 1/0O can be setin a
PCO/KRO unit of single bits. Capable of Serves as key return inputs when
; 1/O/Inout driving 12mA sink current. operating key scan with fluorescent
PC77KR7 npu Incorporation of the pull-up display panel (FDP) segment signal.
resistor can be set through the (8 pins)
program in a unit of 4 bits.
(8 pins)
(Port D)
PDO/ASS 8-bit 1/0 port. I/0O can be setina | FDP segment signal (anode
to VO/Output unit of single bits connection) outputs
PD7/A48 orsing ' puts.
(8 pins)
PEO/INTO/ .
ECO Input/Input/Input External event inputs
SELINTL Inputs for for timer/counter.
— Input/Input/Input external (2 pins)
EC1 putiinpting interruption
PE2/INT2 Input/Input request.
Port E (4 pins)
PE3/INT3/ - (Port E) _ Non-maskable
NMI nputinputinpu $—b|t port. Lower 6 bits are for interruption request input.
inputs; upper 2 bits are for
PE4/RMC Input/Input outputs. Remote control reception circuit input.
(8 pins) External capture input for 16-bit
PES/CINT Input/Input timer/counter.
PE6/PWM Output/Output 14-bit PWM output.
Output for the 16-bit timer/counter
ig;lTO/ 8u:pu§/0utput/ rectangular waves, and 32kHz
utpu oscillation frequency division.
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CXP820P60

Symbol I/0 Functions
(Port F) .
PFO/A47 8-bit output port. /O can be set FDP segment signal (anode
to I/O/Output . . . ; connection) outputs.
PE7/A40 in a.umt of single bits. (8 pins)
(8 pins)
PGO/A39 (Port G) FDP segment signal (anode
to Output/Output 8-bit output port. connection) outputs.
PG7/A32 (8 pins) (8 pins)
PHO/A31 (Port H) FDP segment signal (anode
to Output/Output 8-bit output port. connection) outputs.
PH7/A24 (8 pins) (8 pins)
PIO Input
PI1 Input (Port 1)
4-bit input port. )
PI2/TX Input 4 pinsg) P Crystal connectors for 32kHz timer/counter clock
oscillation. For usage as event counter, input to TEX,
PI3/TEX Input/Input and leave TX open.
AL6 10 A23 Output FDR segment signal (anode connection) outputs.
(8 pins)
GO/A0 Outputs for FDP timing signals (grid connection)/segment signals (anode
to Output/Output connection).
G15/A15 (16 pins)
VFDP FDP voltage supply for incorporated pull-down (PD) resistor.
EXTAL Input Crystal connectors for system clock oscillation. When the clock is
supplied externally, input to EXTAL; opposite phase clock should be
XTAL input to XTAL.
RST Input Low-level active, system reset.
Vcc supply for incorporated PROM writing.
Vpp L : ;
Leave this pin open during normal operation.
VbD Positive power supply.
Vss GND.
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CXP820P60

I/0O Circuit Format for Pins

Pin Circuit format After a reset
Port A
| Pull-up registor I I | o
"0" after a reset
| Portada F@Hg
|
PAO/ANO I DL
to | Port A direction | i ETIEI Input protection circuit
PA7/AN7 "0" after a reset HI-Z
Internal
data bus ?
RD (Port A)
| Port A input selecton
"0" after a reset Input multiplexer
. A/D converter
8 pIns I]Pull-up transistor approx. 100kQ
Port B
| Pull-up registor } I | O
"0" after a reset
TxD
|UART output selection|7 iD_| g:
PBO/TxD "0" after a reset D_L '
P Hi-Z
| Port B data |7'
| Port B direction } ﬂ
"0" after a reset
Internal <_<]_@[<:';
data bus ? @7 |
. RD (Port B) |
1 pin
I]Pull-up transistor approx. 100kQ
Port B
| Pull-up registor I | O
"0" after a reset
| Port B data |—<—<D_| g
—_— ]
PB1/CSO/RxD Di{ |
PB3/SI0 | Port B direction } .
PB6/SI1 Hi-Z
"0" after a reset
Internal Schmitt input
data bus
RD (PortB)
Cso
SI0 -——
si1 0 .
3 pins RxD Pull-up transistor approx. 100kQ
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CXP820P60

Pin

Circuit format

After a reset

PB2/SCKO
PB5/SCK1

2 pins

Port B

| Pull-up registor | |

"0" after a reset
SCK OUT
Serial clock output enable

| Port B output selectonlJ

"0" after a reset

| Port B data |—<

| Port B direction |

"0" after a reset
Internal ’
data bus % @7

i
;

Schmitt input +

RD (Port B)

SCKIN

g

ElPuII—up transistor approx. 100kQ

Hi-Z

PB4/S0O0
PB7/SO1

2 pins

Port B

| Pull-up registor | I

"0" after a reset
SO
Serial data output enable

| Port B outputput selecton lJ
"0" after a reset

| Port B data |—<

| Port B direction }

"0" after a reset

Internal
data bus

- o

R

DL{

(]

RD (Port B)

DPuII—up transistor approx. 100kQ

Hi-Z

PCO/KRO
to
PC7/KR7

8 pins

Port C

| Pull-up registor

"0" after a reset

| Port C data |—<

| Port C direction

"0" after a reset

Internal
data bus

t

o
Diﬁa

RD (Port C)
Key input signal «——

=1 Large current 12mA
Pull-up transistor approx. 100kQ

Hi-Z
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CXP820P60

Pin Circuit format After a reset
== Port E
PEO/ECO/INTO ECBINTO
PE1/EC1/INT1 Sehmitt inout EC1/INT1
chmitt inpu INT2
PE2/INT2 | INTSNMI
PE3/INT3/NMI [Pl ~ RMC Hi-Z
PE4/RMC | CINT
PES/CINT Internal data bus
6 pins RD (Port E)
Port E
PWM
|P0rt E output selecton|7
_ "0" after a reset |::
PE6/PWM
Port E data ﬁ > High level
| Output enable '_D)_|
"1" after a reset
Internal
data bus ?
. RD (Port E
1 pin (Port E)
Port E
Internal reset signal —
Port E data |7 00
"1" after areset TO — 01 MPX )
ADJ16KH — 10 5 High level
B—11 i
PE7/TO/ADJ ADJ2K (High level at
ON resistance
Port E output selecton (upper) pa— ,_D—| of pu!l-up
Port E output selecton (lower) tran_SIStor
during a reset)
"00" after a reset 0 ADJ signal is a frequency dividing output
for 32kHz oscillation frequency adjustment.
TO output enable ADJ2K can be used for buzzer output.
1 pin & Pull-up transistor approx. 150kQ
Port D
Port F Segment output data
PDO0O/A55 Output selection control signal O
("0" after a reset)
to
PD7/A48 E—— =
PFO/A47 | Port D and F data |—< .
Hi-Z
to —— [re]
PE7/A40 | Port D and F direction |
"1" after a reset,
Internal 1
data bus ? | L
. RD (Port D and F) | |J Tg
16 pins Ous ) .
High voltage drive transistor
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CXP820P60

Pin Circuit format After a reset
Port G
Port H Segment output data
PGO/A39 Output selection control signal 0
to ("0" after a reset)
PG7/A32
PHO/A31 Port G and H data Hi-Z
to
PH7/A24 "0" after a reset
Internal UHigh voltage drive transistor
data bus ?
16 pins RD (Port G and H)
Segment output data —
A16 to A23 Output selection control signal __ [ Hi-Z or Low
0 oy
("0" after a reset) level (when
Pull-down registor PD resistor is
Veop connected)
8 pins I]High voltage drive transistor
Segment output data
GO/AO Timing output'data j—D_( O _
to Output selection control signal __ [ Hi-Z or Low
("0" after a reset) level (when
G15/AL5 (when
Pull-down registor PD resistor is
Veop connected)
16 pins DHigh voltage drive transistor
« Diagram shows circuit
EXTAL composition during
’ oscillation.
XTAL EXTAL m . ' Oscillation
ﬁ + Feedback resistor is
# removed and XTAL
becomes High level
2 pins XTAL . during stop.
P10 |
PI1 lip| :
LIP] I/( Internal data bus Hi-Z
2 pins RD (Port I)




SONY
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Pin Circuit format After a reset
—' TEX oscillation circuit control |
"1" after a reset
s Internal
data bus
RD
s Internal
PI2/TX data bus Oscillati
Scillation
PI3/ITEX I = RD " ;
PISITEX ﬂ |’°<P" Clock input S Oop por
Input
2 pins PI2/TX
Pull-up registor
RST
Low level
1 pin Schmitt input

—10-
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CXP820P60

Absolute Maximum Ratings

(Vss = 0V reference)

ltem Symbol Rating Unit Remarks
Supply voltage VbD -0.3t0 +7.0 \%
Vpp —0.31t0 +13.0 \Y Incorporated PROM
FDP display supply voltage | Vrop —40L2 to +7.000 \%
Input voltage VIN -0.3to +7.04 v
Output voltage Vourt -0.3to +7.0H v
Display output voltage Vob —40L2 to +7.000 \%
on s A ﬁ/l;ﬂgspzc;%ing display outputst®
High level output current lopH1 -15 mA | Display outputs A20 to A55 (value per pin)
oon | 50| ma | Dopleyoup o0 o sisnis, an
High level total output YloH -30 mA | Total for all pins excluding display outputs
current 3 lobH -120 mA | Total for all display outputs
Low level output current o 1o mA E’Igﬁlgxrgl:?;g erae curent oupt
loLc 20 mA | Large current output pinsD‘ (value per pin)
Low level total output current| 5 loL 100 mA | Total for all output pins
Operating temperature Topr —20to +75 °C
Storage temperature Tstg —55to +150 °C
Allowable power dissipation| Po 600 mw

0 ViN, VouT and Vob must not exceed Vob + 0.3V.
L2 Vepp and Vob must not exceed Vop — 40V.

B Specifies output current of general-purpose 1/O ports.

L The large current drive transistor is the N-CH transistor of Port C (PC).
Note) Usage exceeding absolute maximum ratings may permanently impair the LSI. Normal operation should be
conducted under the recommended operating conditions. Exceeding these 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
45 55 Vv Guaranteed operation range during
’ ' 1/2, 1/4 frequency dividing clock modes
Guaranteed operation range during
3.5 5.5 \Y 1/16 frequency dividing clock or sleep
Supply voltage VbD modes
57 55 Vv Guaranteed operation range with TEX
clock
2.5 5.5 \% Guaranteed data hold range during stop
Vi 0.7VoDp VoD v | b
High level input ViHs 0.8Vop Vob v |
voltage VIHH 0.7Vop VoD \% (5
VIHEX Vop - 0.4 | Vop + 0.3 Vv EXTAL
ViL 0 03vop | Vv |0
, ViLs 0 02voo | Vv |[2
Low level input
voltage VILH 0 0.7 Y (s
VILEX -0.3 0.4 V | EXTALM
Operating temperature | Topr -20 +75 °C

(i value for each pin of normal input port (PA, PBO, PB4, PB7, PC).
2 value of the following pins:

RST, CINT, CSO/RxD, SIO, SI1, SCKO, SCK1, ECO/INTO, EC1/INTZ, INT2, INT3/NMI, RMC.
(3 value for each pin (PD, PF).
Ch Specifies only during external clock input.

—12-—
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CXP820P60

Electrical Characteristics

DC Characteristics

(Ta=-20to +75°C, Vss = QV reference)

Item Symbol Pins Conditions Min. Typ. Max. | Unit
High level Vo PA to PD, PE6, | Vpp = 4.5V, lon = -0.5mA 4.0 Vv
output current PE7, PF to PH VoD = 4.5V, loH = —1.2mA 35 \V;

PA to PC, Vop = 4.5V, loL = 1.8mA 0.4 \Y
Low level
output current | Vo | PE¢ PEY VoD = 4.5V, loL = 3.6mA 06 | V
PC Vop = 4.5V, loL = 12.0mA 15 Vv
lHE Vop = 5.5V, ViH = 5.5V 0.5 40 HA
EXTAL
lLE Vop = 5.5V, ViL = 0.4V -0.5 —40 HA
lHT Vop = 5.5V, ViL = 5.5V 0.1 10 HA
TEX
Input current | It Vop = 5.5V, ViL = 0.4V -0.1 -10 HA
LR RST -1.5 —400 HA
Vobp = 5.5V, ViL = 0.4V
-50 HA
m PA to PCtt
Vop = 4.5V, ViL = 4.0V -3.3 HA
A20 to A55 -8 mA
Display output lon GO/AO to VbD i 4.5V
current Gl5/A15, VoH = Vbp — 2.5V -30 mA
Al6 to A19
OOLf’teEto:grk‘a . GO/AO to VoD = 5.5V
Current (P-ca lo. | G15/A15, VoL = Vop — 35V 20 | pA
Al6 to AS5 VFop = VoD — 35V
Tr off state)
GO/AOQ to _
P = Y 0 | W | |
Al6 to A23 -
PA 1o pcH,
I/O leakage PDY2, Vob = 5.5V
current Iz PEO to PE5, Vi=0, 5.5V +10 MA
PFL2, PI

— 13-
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CXP820P60
Item Symbol Pins Conditions Min. Typ. Max. | Unit
1/2 frequency dividing clock mode
operation
oo g 27 | 55 | mA
Vob = 5.5V, 16MHz crystal
oscillation (C1 = C2 = 15pF)
Vob = 3V, 32kHz crystal
L 11 A
Iop2 oscillation (C1 = C2 = 47pF) 3 0 K
Supply Sleep mode
current | Voo 1.5 8 A
DDS1 Vob = 5.5V, 16MHz crystal - m
oscillation (C1 = C2 = 15pF)
Vob = 3V, 32kHz crystal
Iops2 oscillation (C1 = C2 = 47pF) 15 30 HA
Stop mode
IbDs3 Vbbb = 5.5V, termination of 16MHz 10 A
and 32kHz oscillation
PAto PC,
PD"%, Clock 1MHz
Input . CiN PE%ZIO PES, 0V for all pins excluding 10 20 pF
capacity PP~ PI, measured pins
EXTAL,
RST

(i pA to PC pins specify the input current when pull-up resistor has been selected; leakage current when no
resistor has been selected.
2 pD and PF pins specify when they are used as input pins by program.

(3 when all pins are open.

—14 -
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AC Characteristics

(1) Clock timing (Ta=-20to +75°C, Vob = 4.5 to 5.5V, Vss = 0V reference)
Iltem Symbol Pin Conditions Min. Typ. Max. | Unit

XTAL ; .

System clock frequency fc EXTAL Fig. 1, Fig. 2 1 16 MHz

. ) txL Fig. 1, Fig. 2

System clock input pulse width ter EXTAL External clock drive 28 ns

System clock input rise time, fcr Fig. 1, Fig. 2 0

fall time tee | EXTAL | External clock drive |'YS 50 200 | ns

Event count input clock ten ECO :

. =—"' Fig. 3

pulse width teL EC1 9 ns

Event count input clock ter ECO :
== Fig. 3

rise time, fall time ter EC1 9 20 ms
TEX Vbp = 2.7 to 5.5V

System clock frequency fc ™ Fig. 2 (32kHz clock 32.768 kHz

applied condition)

Event count input pulse width Et‘ TEX Fig. 3 10 s

Ever_1t count input rise time, trr TEX Fig. 3 20 ms

fall time trr

O tsys indicates the three values below according to the upper two bits (CPU clock selection) of the control
clock register (CLC: O0FEh).
tsys [ns] = 2000/fc (upper two bits = "00"), 4000/fc (upper two bits = "01"), 16000/fc (upper two bits = "11")
1/fc

T~
|

Z Vop - 0.4V

EXTAL
0.4v

T "
txXH tcr XL tcr

Fig. 1. Clock timing

Crystal oscillation 32kHz clock applied condition
Ceramic oscillation External clock Crystal oscillation
EXTAL XTAL EXTAL XTAL TEX X

i !
C1 % % C2 74HC04 C1 }—i;/; C2

Fig. 2. Clock applied conditions

TEX 0.8VbDp

ECO

EC1 0.2Vpp
T

[
teH teEF tEL tER

tTH tTF tTe tTR
Fig. 3. Event count clock timing

— 15—
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CXP820P60

(2) Serial transfer (CHO)

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

Item Symbol| Pin Condition Min. Max. Unit
CS0 1 - SCKO ==-= | Chip select transfer mode
. ns
delay time tocsk | SCKO (SCKO = output mode) tsys +200
CSO0 t+ - SCKO ==-= | Chip select transfer mode
) + ns
float delay time tocskF | SCKO (SCKO = output mode) tsys + 200
CS0 1 - SO0 .
delay time tocso | SO0 Chip select transfer mode fsys +200 | ns
CS0 1t - SO0 .
float delay time tocsor | SO0 Chip select transfer mode tsys +200 | ns
CSO0 High level width twHes | CSO Chip select transfer mode | tsys + 200 ns
— . _____ | Input mode 2tsys + 200 ns
SCKaO cycle time tkey SCKO
Output mode 16000/fc ns
— _ tkn ___ | Input mode tsys + 100 ns
SCKO High, Low level width SCKO
tk Output mode 8000/fc — 50 ns
SI0 input setup time i si0 SCKO input mode 100 ns
SIK p—
(for SCKO 1) SCKO output mode 200 ns
SI0 input hold time t <10 SCKO input mode tsys + 200 ns
KSI p—
(for SCKO 1) SCKO output mode 100 ns
SCKO | - SO0 SCKO input mode tsys +200 | ns
delay time tKSO SO0 —
y SCKO output mode 100 ns

Note 1) tsys indicates the three values below according to the upper two bits (CPU clock selection) of the
control clock register (CLC: O0OFEh).
tsys [ns] = 2000/fc (upper two bits = "00"), 4000/fc (upper two bits = "01"), 16000/fc (upper two bits = "11")
Note 2) The load condition for the SCKO output mode, SO0 output delay time is 50pF + 1TTL.

— 16—
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CXP820P60
twHcs
CS0
7 0.8VbD
K 0.2VbDp
tkey
tbcsk thL tkH IDCSKF
— —
0.8VbD 0.8VDbD
SCKO
- j 0.2VbDp
tSIK |tksI
SI0 Input data
tbcso tkso tbCSsoF
— —
X* 0.8VbD
SO0 Output data

[ 0.2VpDp

Fig. 4. Serial transfer CHO timing
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Serial transfer (CH1)

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

ltem Symbol| Pin Condition Min. Max. Unit
_ ) — | Input mode 1000 ns
SCK1 cycle time tkey SCK1
Ouput mode 16000/fc ns
SCK1 __ | Input mode 400 ns
SQKl _ tkH SCK1 p
High, Low level width ke Ouput mode 8000/fc — 50 ns
SI1 input setup time SCK1 input mode 100 ns
for SCK1 1) to | ST ===
( SCK1 ouput mode 200 ns
SI1 input hold time SCK1 input mode 200 ns
for SCKL 1 ksl SI1 —
(fo ) SCK1 ouput mode 100 ns
- ) SCK1 input mode 200 ns
SCK1 | - SO1 delay time | tkso SO0l ((——
SCK1 ouput mode 100 ns
Note) The load condition for the SCK1 output mode, SO1 output delay time is 50pF + 1TTL.
tkey
tKL tKH
Z X 0.8VbD
SCK1 Z X
\ 0.2v
K 7 DD
tsik tksI
74 AR 0.8VoD
SI1 \ Input data
X\ 7/ 0.2VbD
tkso
/ 0.8VbD
SO1 Output dat
" 0.2VbD

—18-
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(3) A/D converter characteristics

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

Item Symbol Pin Condition Min. Typ. Max. Unit
Resolution 8 Bits
Linearity error +3 LSB
Zero transition 0 Ta=25°C _
voltage var Vop = 5.0V 10 10 70 mv
Full-scale Ves =0V

uil-sc Verl2 4910 4970 5030 | mV
transition voltage
Conversion time tconv 26/fapct® Us
Sampling time tsamp 6/fanct® Us
Analog input voltage | Vian | ANO to AN7 0 VbD \%

FFh

L =12

Digital conversion value

01h
00h

Linearity error

[ vzr: Value at which the digital conversion value changes
from 00h to 01h and vice versa.
2 Ver: Value at which the digital conversion value changes

from FEh to FFh and vice versa.

(3 fapc indicates the below values due to the contents of bit 6
(CKS) of the A/D control register (ADC: 00F9h) and bits 7
(PCK1) and 6 (PCKO) of the clock control register (CLC:

00FEh).

Vzt

Fig. 6. Definition of A/D converter terms

Analog input

VFT

However, the selection for fapc = fc (CKS ="0") is limited in
the clock range of fc = 1 to 14MHz (Vob = 4.5 to 5.5V).
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(4) Interruption, reset input

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

Item

Symbol Pin Condition Min. Max. Unit
INTO
External interruption tH INT1 1 s
High, Low level width i INT2 H
NMI/INT3
Reset input Low level width trsL RST 32/fc VIS
tiH tiL
Z 0.8VDDx
INTO X
INT1 K 7 0.2VbD
INT2 tiL tiH
NMI/INT3 — / \
(NMI specifies only for the \
falling edge.)
Fig. 7. Interruption input timing
tRSL
. \ /
0.2VbD

Fig. 8. RST input timing
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Appendix
(i) Main clock (i) Main clock (iii) Sub clock
EXTAL  XTAL EXTAL  XTAL TEX TX
R % Rd Rd
+—ll salins +—ill
G T C2 ‘ ! o C2
77 77 : T | ;
» C1|C2 777
7T
Fig. 9. Recommended oscillation circuit
Manufacturer Model fc (MHz) | C1 (pF) C2 (pF) Rd (Q) Circuit Remarks
example
CSA10.0MTZ 10.0
30 30 _
CSA12.0MTZ 12.0 (i)
MURATA CSA16.00MXZ040| 16.0 5 5
MFG 0
CO.. LTD. csT10.0MTWE 10.0 0 0
cst12.0MTWUH 12.0 (ii)
CST16.00MXW0C1H 16.0 5 5
8.0 18 18
RIVER ELETEC
CO., LTD HC-49/U03 12.0 12 12 330
16.0 10 10 .
0]
8.0 10 10
KINSEKI
LTD. HC-49/U (-S) 12.0 5 5 0
16.0 Open Open
ﬁ]‘i"‘o Instruments \S’;?T'ZOO 32.768kHz| 18 18 330k (i) | CL=12.5pF

Models marked with an asterisk (3 have the built-in ground capacitance (C1, C2).

Mask Option Table

Item

Mask ROM

CXP820P60Q-1-[ ][]

Package

100-pin plastic QFP

100-pin plastic QFP

ROM capacitance

52K/60K byte

PROM 60K byte

Reset pin pull-up resistor

Existent/Non-existent

Existent

pull-down resistor

High voltage drive pin

Existent/Non-existent

Non-existent (PH7/A24 to PD0O/A55)

Existent (GO/AQ to A23)
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SONY

CXP820P60

Characteristics Curve

Ibp — Supply current [mA]

100

10

0.1

IbD vs. VDD
__-4 1/2 dividing mode
— |
e 1
e r _.-4 1/4 dividing mode
.17 —
Ead —— 1/16 dividing mode
<
E
i las IS
- [)
_.-= Sleep mode =
o
>
(=X
(=%
- >
4 [}
g |
o
a
=+ 32kHz mode
|
|
32kHz
L—"""| Sleep mode
//
2 3 4 5 6 7

VD — Supply voltage [V]
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20

15

10

Ibb vs. fc

1/2 dividing mode

1/4 dividing mode
L g

/ // 1/16 dividing mode

o

|  ———— Sleep mode
J

5 10 15 20
fc — System clock [MHz]
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Package Outline Unit: mm

100PIN QFP (PLASTIC)

23.9:04 -
+0.4 +01
20.0-0.1 0.15-0.05
| RRRRRRRAARRRRRRRAAAEY
81 =] =50
= E=
= E=
= E=
= =
= E=
= S=RSI 3
— fr— oo o o
f—— O O F—+ | o+ +
= E="g o @
= E= S 2 0
] = o —
= E=
= =
= E=
= E=
= O E=
= ==
100 == =31
1 +0.15 30
0.65
03-0.1 +0.35
o E 0.13 (W) | 275-0.15
+0.2
e
o
©
7
(URCE U
+
@
DETAIL A &S
PACKAGE STRUCTURE
PACKAGE MATERIAL EPOXY RESIN
SONY CODE QFP-100P-L01 LEAD TREATMENT SOLDER PLATING
EIAJ CODE QFP100-P-1420 LEAD MATERIAL 42/COPPER ALLOY
JEDEC CODE PACKAGE MASS 179
100PIN QFP (PLASTIC)
23904 -
+0.4
20.0-0.1
U RRRRRRRAARARRRRRRRR A
81 = =50
= E=
== E=
= E=
= E=
== E=
=5 =P =
== Fr—m oo o =]
= O O Ee=+ 1 o+ +
= E="o @
== E= S5 B
= E=
== E=
= E=
== E=
== O E=
= E=
100 == F=31
1 +0.15 30
0.65 -
¥
0.1-0.05 E o1
2
g
0°t010° | g‘
+H
@
DETAIL A &S
PACKAGE STRUCTURE
PACKAGE MATERIAL EPOXY RESIN
SONY CODE QFP-100P-L01 LEAD TREATMENT SOLDER PLATING
EIAJ CODE QFP100-P-1420 LEAD MATERIAL 42/COPPER ALLOY
JEDEC CODE PACKAGE MASS 179

LEAD PLATING SPECIFICATIONS

ITEM

SPEC.

LEAD MATERIAL

42 ALLOY

SOLDER COMPOSITION

Sn-Bi Bi:1-4wt%

PLATING THICKNESS

5-18um
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