SONY

CXP87132/87140

CMOS 8-bit Single Chip Microcomputer

Description

The CXP87132/87140 is a CMOS 8-hit microcomputer
which consists of A/D converter, serial interface (2ch
independently), timer/counter, time base timer, vector
interruption, high precision timing pattern generation
circuit (PPG 2ch independently, RTG 2ch independently),
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, ROM,
RAM and I/O port. They are integrated into a single
chip.

Also the CXP87132/87140 provides power on reset
function, sleep/stop function which enables to lower
power consumption.

Features

100 pin QFP (Plastic)

100 pin LQFP (Plastic)

Structure
Silicon gate CMOS IC

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

» Minimum instruction cycle

During operation 333ns/12MHz (3.0 to 5.5V)

During operation 250ns/16MHz (4.5 to 5.5V)

* Incorporated ROM capacity

32K bytes (CXP87132)

40K bytes (CXP87140)

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

1312 bytes

8-bit, 12-channel, successive approximation system

(Conversion time: 20us/16MHz)

— Serial I/0

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

— Timer
— High precision timing pattern generator

8-bit timer, 8-bit timer/counter, 19-bit time base timer
PPG 19 pins 32-stage programmable

PPG 10 pins 21-stage programmable
RTG 5 pins 2-channel

— PWM/DA gate output

PWM 12-bit, 2-channel (Repetitive frequency 62.5kHz/16MHZz)

DA gate pulse 12-bit, 4-channel

— Servo input control
— VSYNC separator
— FRC capture unit
— PWM output
— General purpose prescaler
— Pulse cycle measuring circuit
* Interruption
 Standby mode
» Package
* Piggyback/evaluation chip

Capstan FG, Drum FG/PG, CTL input

Incorporated 26-bit and 8-stage FIFO
14-bit, 1-channel
10-bit (System clock asynchronous)

18 factors, 14 vectors, multi-interruption possible
Sleep/stop

100-pin plastic QFP/LQFP

CXP87100 100-pin ceramic QFP/LQFP

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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PB5/PPO013/PPO113°
PB4/PP0O012/PPO112 0

PB3/PPO011 ©
PB2/PPOO010 ©
PB1/PPO009 ©
PBO/PPO00S ©
PC7/RTO7 ©
PC6/RTO6 ©
PC5/RTO5 ©
PC4/RTO4 ©
PC3/RTO3 ©
PC2/PPO018 ©
PC1/PPO017 ©
PCO/PPO016 ©
PJ7 ©

PJ6 ©

PJ5 ©

PJ4 ©

PJ3 ©

PJ2 ©

PJ1 0

PJO ©

PD7 ©

PD6 ©

PD5 o

PD4 ©

PD3 ©

PD2 ©

PD1 ©

PDO ©

© PB6/PPO014
© PB7/PPO015

[e] O
~ ©
I I
o o

Note)

© PAO/PPO000/PPO100
© PA1/PPO001/PPO101
© PA2/PPO002/PPO102
© PA3/PPO003/PPO103

PH4 ©

NC (Pin 90) is always connected to Vob.

PH3 ©

PH2 ©

© PA4/PPO004/PPO104
© PA5/PPO005/PPO105
© PA6/PPO006/PPO106
o PA7/PPO007/PPO107

PH1 ©

Pin Configuration 1 (Top View) 100 pin QFP Package

Vss ©

© VbD

XTAL ©

Mask
option

}

© PI0/PCK/OSCI

© PKO/OSCO
° PI1/PO

© Vss

SO0 ©

° PI2/IPWM
o PI3/TO

PF7/AN11 ©

© PI4/INT1

PF6/AN10 ©

o PI5/SCK1

PF5/AN9 ©

Vss (Pins 41 and 88) are both connected to GND.
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Pl6/SO1

PI7/SI1
PEO/INTO/XOUT
PE1/EC/INT2
PE2/PWMO
PE3/PWM1
PE4/DAAOD
PE5/DAAL
PE6/DABO
PE7/DAB1
PGO/CFG
PG1/DFG
PF2/DPG
PG3/PBCTL
PG4/SYNCO/PMI
PG5/SYNC1
PG6/EXIO
PG7/EXI1/PMSK
ANO

AN1

AN2

AN3

PFO/AN4
PF1/AN5
PF2/AN6
PF3/AN7

AVDD

AVREF

AVss

PF4/AN8
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Pin Configuration 2 (Top View) 100 pin LQFP Package
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Note) 1. NC (Pin 88) is always connected to Vop.
2. Vss (Pins 39 and 86) are both connected to GND.
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Pin Description

Symbol 1/0 Description
PAO/PPO000 (Port A)
/PPO100 Output/ 8-bit output port. Data is gated
to Real time with PPOO and PPO1 contents
PA7/PPO007 | output by OR-gate and they are output.
/IPPO107 (8 pins) Programmable pattern generator
(Port B) f:PPGQ, PPGlg_ Orl].ltput. N ”
PBO/PPO00S | Output/ 8-bit output port. Data is gated ulnct|ons as high precision real time
to Real time with PPO0 and PPO1 contents| PY ;T:%ugplug; pprt.
PB7/PPO015 | output by OR-gate and they are output. ( pIns )
: PPG1 10 pins
(8 pins)
PCO/PPO016 | 1/O/ (Port C)
to Real time 8-bit I1/0 port. Enables to
PC2/PPO018 | output specify 1/O by a bit unit.
Data is gated with PPO or .
PC3/RTO3 110/ RTO contents by OR-gate Real time pulse generator (RTG) output.
to Real time and they are output. Functions as high precision real time
PC7/RTO7 output (8 pins) pulse output port. (5 pins)
(Port D)
8-bit 1/0 port. Enable to specify 1/0 by 4-bit unit.
PDO to PD7 Vo Enables to drive 12mA sink current. (During 5V * 0.5V operation)
(8 pins)
PEO/INTO Input pln_to reque_st 1/2 dividing clock
IXOUT Input/Input/Output external interruption. output of XTAL
Active when falling edge. | or OSCO.
. External event | Input pin to request
PEL/EC/INT2 | Input/Input/Input input pin for | external interruption.
(Po.rt E) . timer/counter. | Active when falling edge.
8-bit port. Lower 2 bits are
PE2/PWMO Output/Output input port and upper 6 bits PWM output pins.
PE3/PWM1 | Output/Output Z;e put)put port. (2 pins)
pins
PE4/DAAO Output/Output
PES/DAAL OutputOutput DA gate pulse output pins.
PE6/DABO Output/Output (4 pins)
PE7/DAB1 Output/Output
ANO to AN3 Input Analog input pins to A/D converter. (12 pins)
PFO/AN4
to Input/Input (Port F)
PF3/AN7 Lower 4 bits are input port and upper 4 bits are output port.
PE4/ANS L80vvi$lr 4 bits also serve as standby release input pin.
to Output/Input (8 pins)
PF7/AN11
SCKO /0 Serial clock (CHO) I/O pin.
SO0 Ouput Serial data (CHO) output pin.
SI0 Input Serial data (CHO) input pin.
CSo Input Serial chip select (CHO) input pin.
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CXP87132/87140

Symbol I/O Description
PGO/CFG Input/Input Capstan FG input pin.
PG1/DFG Input/Input Drum FG input pin.
PG2/DPG Input/Input Drum PG input pin.
PG3/PBCTL Input/Input ( S Playback CTL pulse input pin.
Port
PG4/SYNCO 8-bit input port. ) Measuring pulse signal input pin
IPMI Input/input/input @ pins;) P Composite sync of pulse cycle measuring unit.
signal input pin.
PG5/SYNC1 Input/Input
PG6/EXIO Input/lnput External input pm
PG7/EXI1/ Uinout to FRC capture Measuring enable signal input pin
PMSK Input/input/input unit. of pulse cycle measuring unit.
(Port H)
PHO to PH7 Output 8-bit output port; large current, N-ch open drain output.
(8 pins)
PI0/PCK External clock input | Connecting pin of crystal for
/0SCI Input/Input/Input pin of general general purpose prescaler
(Port 1) purpose prescaler. | oscillation circuit. (Mask option)
PI1/PO I/0/Output ,LOW?r 1 ?it is General purpose prescaler output pin.
—— input por
PI2/PWM |/O/OUtpUt (mask 0pt|0n) 14-bit PWM Output pln
PI3/TO I/O/Output and upper 7 bits | Timer/counter output pin. (duty = 50%)
are I/O port. : . :
— /0 port can be Input pin to request external interruption.
PI4/INT1 VO/input specified by a bit | Active when falling edge.
PI5/SCK1 10N/ ?g't: ) Serial clock (CH1) 1/0 pin.
pins . .
P16/SO1 1/0/Output Serial data (CH1) output pin.
PI7/SI1 1/O/Input Serial data (CH1) input pin.
(Port J)
PJO to PJ7 1/0 8-bit I/O port. Function as standby release input can be specified by a

bit unit. I/0 can be specified by a bit unit.
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CXP87132/87140

Symbol 1/0 Description
Connecting pin of crystal for
PKO/OSCO Input/Output Input port. (Mask option) general purpose prescaler
oscillation circuit. (Mask opiton)
EXTAL Input Connecting pin of crystal for system clock oscillation. When supplying
the external clock, input the external clock to EXTAL pin and input
XTAL Output opposite phase clock to XTAL pin.
System reset pin of active "L" level. RST pin is I/O pin, which outputs
RST I/0 "L" level by incorporated power on reset function when power on.
(Mask option)
MP Input Microprocessor mode input pin. Always connect to GND.
AVbD Positive power supply pin of A/D converter.
AVREF Input Reference voltage input pin of A/D converter.
AVss GND pin of A/D converter.
VbD Positive power supply pin.
Vss GND pin. Connect both Vss pins to GND.
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CXP87132/87140
Input/Output Circuit Formats for Pins
Pin Circuit format When reset
PAO/PPO000 Port A
/PPO100
Port B |
to k PPOO data
PA7/PPO0O07
IPPO107 PPOL data ™)
PB4/PPO012 Port A or Port B Hi-Z
/PPO112
to
Output becomes active from high
PB5/PPO013 Data bus impedance by data writing to port register.
/PPO113
10 pins RD
Port B
PB0O/PPO008
to
PB3/PPO011 PPOO data —_
PB6/PPO014 Port A or Port B T’Dﬁ Hi-Z
to
PB7/PPO015
Output becomes active from high
Data bus impedance by data writing to port register.
6 pins RD
Port C
PCO/PPO016 PPO. RTO dat
to ' aa T s
PC2/PPO018 % Input
Port C data protection
PC3/RTO3 circuit Hi-Z
to Port C direction
PC7/RTO7 | (Every bit)
Data bus ‘—<]—<Z:[ '
8 pins RD (Port C) @
Port D
PDO
arge
to Port D data ’—D—| CU"gent
PD7 12mA Hi-Z
Port D direction
L (Every 4 bits)
( <PDO to PD3
Data bus ] PD4 to PD7
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CXP87132/87140
Pin Circuit format When reset
Port E
Schmitt input
PEL/EC/INT2 b :
ﬂ Hi-Z
> Data bus
(!
1 pin RD (Port E)
Port E
Pst D
MPx [T
—_— 0sco 1/2 <
PEO/INTO )
/XOUT Hi-Z
Port E function 4T n
select register
Data bus <—<} o >
. To interruption
1pin RD (Port E) circuit
Port E
DA gate output or
PWM output iD—|
Hi-Z control MPX [1
PE2/PWMO - )
PE3/PWM1 Port E data }
PE4/DAAO Hi-Z
PE5/DAAL1 Port E function
select register
Data bus <—<]7
. RD (Port E)
4 pins
Port E
DA gate output ————————> iD—l
Hi-Z control MPX [t
PE6/DABO Port E data i ] ’_D—|
PE7/DAB1 I High level
Port E function
select register
Data bus <—<]—
. RD (Port E)
2 pins
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Pin Circuit format When reset
ANO Input multiplexer
to .
AN3 E I><I » A/D converter Hi-Z
. >
4 pins
Port F
Input multiplexer
PEO/AN4 %—» A/D converter
to .
PF3/AN7 HI-Z
Data bus
RD (Port F)
4 pins
Port F
PF4/ANS Port F data
to .
PF7/AN11 Data bus <<]7 7] Hi-Z
RD >’4
(Port F) POrUAD selec Input multiplexer »4
4 pins AID converter
Port G
PGO/CFG
PG1/DEG Schmitt input
PG2/DPG n Pulse cycle measuring unit input
PG3/PBCTL Servo input
PG4/SYNCO/PMI > Data bus Hisz
PG5/SYNC1 A
PGG6/EXIO RD (Port G)
PG7/EXIIPMSK Note) For PG4/SYNCO, PG5/SYNC1, CMOS schmitt input and TTL schmitt input
can be selected with the mask option.
8 pins
Port H
PHO ot H d .
to ort H data } | _
PH7 Hi-Z
Data bus Large current
12mA
. RD (Port H)
8 pins
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CXP87132/87140
Pin Circuit format When reset
Port |
Port | .
function select Y
PI1: From general purpose prescaler
PI2: From 14-bit PWM ™
PI1/PO PI3: From timer/counter MPX
a0 [porraaa ¢
Port | data » i
PI3/TO Hi-Z
Port | direction * E
Data bus —ﬂ—ﬁzgj» '
3 pins RD (Port I)
Port |
o
PI4/INT1 Port | direction } )
PI7/SI1 @ Hi-Z
Data bus <—<]—G:[ n
O
RD (Port I) |
Pl4: To interruption circuit _ Schmitt input
2 pins PI7: To serial CH1 -
Port |
Port | .
function select ;
From serial CH1L ———» iD_|
] MPX
P15/SCK1 I: e
Port | data
P16/SO1 ’_DH Hi-Z
Port | direction MPX n
( F Note)
Data bus <PI5 is schmitt input) v
— PI6 is inverter input
RD (Port ) To serial CH1 4—‘
2 pins
Port J
o}
PJO
to Port J direction i DH
Data bus %ﬁ | ﬂ
RD Edge detection |
(Port J) =
. | -
8 pins Standby release 1

—11-—



CXP87132/87140

SONY
Pin Circuit format When reset
CSO0 Schmitt input
SI0 Hi-Z
2 pins
SO0 SO0 from SIO———— HiZ
1 pin SO0 output enable
Internal serial clock \ 7|:
- from SIO
SCKO .
) > Hi-Z
SCKO output enable n
External serial clock to SIO q
1pin Schmitt input
* Shows the circuit
composition during
EXTAL EXTAL 1P| » > oscillation.
XTAL « Feedback resistor is Oscillati
+ removed during stop. scillation
2 pins XTAL .
Mask option Pull-up resistor
% Schmitt input
RST
@ ﬂ Low level
From power on reset circuit
1 pin (mask option)
77
MP
. 4.—’—> CPU mode Hi-Z
1 pin ﬂ >
Port |
Port K
OSCl >
I I E Oscillation
P10/PCK/OSCI /;/
PKO/OSCO 0SCcOo
Fig. 1
PI0/PCK m .-
or PKO .
Data bus Hi-Z
Note) Circuit format of Fig. 1 or Fig. 2 canbe  Fig. 2 RD [ Port |
2 pins selected with mask option. (port K

—12—
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Absolute Maximum Ratings

(Vss = 0V reference)

ltem Symbol Rating Unit Remarks
Vbb -0.3t0 +7.0 \%
Power supply voltage AVbD AVss to +7.00 \%
AVss -0.3t0 +0.3 \%
Input voltage VIN —0.3t0 +7.012 \%
Output voltage Vout —0.3t0 +7.012 \%
High level output current loH -5 mA
High level total output current > loH -50 mA | Total of output pins
Low level output current oL 15 mA gahser than large current output
loLc 20 mA | Large current output pin(3
Low level total output current YloL 130 mA | Total of output pins
Operating temperature Topr -20to +75 °C
Storage temperature Tstg —55 to +150 °C
Allowable power dissipation Pb 000 mw QFP
380 LQFP

L AVop and Voo should be set to the same voltage.

2 vin and Vourt should not exceed Vob + 0.3V. (@, SI0, PG and PH excluded.)

(3 The large current operation transistors are the N-CH transistors of the PD and PH ports.

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.

13-
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Recommended Operating Conditions

(Vss = 0V reference)

ltem Symbol| Min. Max. Unit Remarks
3.0 55 v Guaranteed range during high speed mode
' ' (/2 dividing clock) operation
Power supply voltage | Voo 27 55 v Guaran.te.e.d range during Iqw speed mode
(1/16 dividing clock) operation
25 55 v Gugranteed data hold operation range
during stop

Analog power supply | AVbp 3.0 5.5 (VAIRE!

ViH 0.7Vbp VbD v |2

v 0.8V VoD V | CMOS schmitt input™® and PEO/INTO pins
High level IHS -0VDD . [
input voltage 5.5 V | CMOS schmitt input

VIHTS 2.2 5.5 V | TTL schmitt inputts: (3

ViHEX |VDoD+ 0.4 | Vop+0.3 | V | EXTAL pint®

03vop | Vv | 208
ViL 0
02voo | v | B2DF

Low level o 31 —_
input voltage ViLs 0 0.2Vop V | CMOS schmitt input-2 ~* and PEO/INTO pins

ViLTs 0 0.8 V | TTL schmitt inputt [

VILEX -0.3 0.4 V | EXTAL pint®
Operating temperature | Topr -20 +75 °C

BB EERH

AVpp and Vop should be set to the same voltage.
Normal input port (each pin of PC, PD, PFO to PF3, PI, PJ, and PK), MP pin.

Each pin of SCKO, RST, PE1/EC/INT2, PI1/PO, PI4/INT1, PI5/SCK1 and PI7/SI1.

Each pin of CSO, SI0, and PG (for PG4 and PG5, when CMOS schmitt input is selected.)
Each pin of PG4 and PG5 (When TTL schmitt input is selected with mask option)

It specifies only when the external clock is input.
In case of 3.0 to 3.6V supply voltage (Vob).

In case of 4.5 to 5.5V supply voltage (Vobb).

— 14—
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Electrical Characteristics

DC Characteristics
Supply voltage (Vob) 4.5 to 5.5V

(Ta=-20to +75°C, Vss = QV reference)

Item Symbol Pin Condition Min. Typ. Max. | Unit
High level Vo | PAMOPE, VoD = 4.5V, loH = -0.5mA 4.0 v
output voltage o Vo oy | VoD = 4.5V, lon=—1.2mA 35 v

PH (VoL only) DD = 4.9V, IOH : :
PIL1o PI7, PJ, | \/pp = 4.5V, loL = 1.8mA 04 | V
Low level &ECK,
output voltage VoL RSTH (VoL only)| Vbbb = 4.5V, loL = 3.6mA 0.6 \%
PD, PH Vop = 4.5V, loL = 12.0mA 15 Y
liHE Vob = 5.5V, ViH= 5.5V 0.5 40 A
EXTAL
Input current | lIiLE Vob = 5.5V, ViL= 0.4V -0.5 —40 HA
IiLr RSTL2 Vob = 5.5V, ViL= 0.4V -1.5 -400 A
PA to PK,
I/O leakage MP, Vop = 5.5V
current ° Iz ANO to AN, Vi= E) 5 5\,/ +10 HA
Cs, Sl, SO, R
SCK, RSTL2
Crystal oscillation
oD (Cl =Cz2= 15p|:) of 16MHz 25 45 mA
Vop = 5V * 10%*
Supply Sleep mode
current lps1 | VPP 1 5 mA
Vop =5V + 10%
Stop mode
IDDs3 10 HA
Vop = 5.5V
Other than Voo,
Input capacity | CiN Vss, AVop, and Clock IMHz . 10 20 pF
; 0V for no measured pins
AVss pins

(i RST pin specifies only when the power on reset circuit has been selected with mask option.

2 RST pin specifies the input current when the pull-up resistor is selected, and specifies leakage current
when non-resistance is selected.

(3 When entire output pins are open.

[+ When setting upper 2 bits (CPU clock selection) of clock control register CLC (address: 00FEH) to "00" and
operating in high speed mode (1/2 dividing clock).
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Supply voltage (Vop) 3.0 to 3.6V

(Ta=-20to +75°C, Vss = 0V reference)

Item Symbol Pin Condition Min. Typ. Max. | Unit
High level Vou |PAtOPE, VoD = 3.0V, loH = —0.15mA 2.7 Y
output voltage PF4 to PF7, - -

PH (VoL only) | Vbp=3.0V, loH=-0.5mA 2.3 \%
g(')l ISOTFI;”' PJ. | Vbp = 3.0V, loL = 1.2mA 03 | Vv
Low level R_S"I'D V, | ~ ~
output voltage VoL (VoL only)| Vop= 3.0V, loL=1.6mA 0.5 \Y
PD, PH Vop = 3.0V, loL=5.0mA 1.0 \%
liHE Vobp = 3.6V, ViH= 3.6V 0.3 20 A
EXTAL
Input current | lIiLE Vop = 3.6V, ViL= 0.3V -0.3 -20 pA
LR RSTL2 VoD = 3.6V, ViL= 0.3V -0.9 —200 | pA
PA to PK,
I/O leakage MP, Vop = 5.5V
current ° z ANO to ANS3, Vi= 6 5 5\,/ +10 KA
CS, SI, SO, e
SCK, RSTL2
Crystal oscillation
IDD2 (Cl =Cz2= 15pF) of 12MHz 12 25 mA
Vop= 3.3V +0.3VH
Supply VoD Sleep mode
current Ipps2 0.5 2.5 mA
Vop = 3.3V £ 0.3V
Stop mode
Ipps3 10 A
Vbobp = 5.5V
Other than Vob,
Input capacity | Cin Vss, AVop, and g\lffc(; ﬁl\cg”_rLZeasured ins 10 20 pF
AVss pins P

[ RsST pin specifies only when the power on reset circuit has been selected with mask option.

2 RST pin specifies the input current when the pull-up resistor is selected, and specifies leakage current
when non-resistance is selected.

(3 When entire output pins are open.

™ when setting upper 2 bits (CPU clock selection) of clock control register CLC (address: O0OFEH) to "00" and
operating in high speed mode (1/2 dividing clock).
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AC Characteristics

(1) Clock timing (Ta=-20to +75°C, Vbbb = 3.0 to 5.5V, Vss = QV reference)
ltem Symbol Pin Condition Min. Max. | Unit
XTAL Fig. 1 Vop =4.5to0 5.5V 1 16
lock f f ' MHz
System clock frequency c EXTAL Fig. 2 1 o
. . txe XTAL Fig. 1 Vopb=4.5t0 5.5V 28
lock I h ' ' ns
System clock input pulse widt txH EXTAL Fig. 2 (External clock drive) 37.5
System clock input fcr, XTAL Fig. 1, Fig. 2 200 | ns
rising and falling times tcr EXTAL (External clock drive)
Event count clock input teL, — . w0
4 ns
pulse width ten | PELEC | Fig.3 tys
Event count clock input ter — .
' 2 ms
rising and falling times ter PEVEC | Fig.3 0

(i tsys indicates three values according to the contents of the clock control register (address; 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")

1/fc

—Z Z Vop — 0.4V

XTAL
EXTAL 0.4V
T "l
tXH tcF txL tcr
Fig. 1. Clock timing
Crystal oscillation
Ceramic oscillation External clock
EXTAL XTAL EXTAL XTAL
i
Cl% e C2 74HCO4
Fig. 2. Clock applied condition
_ 0.8VbD
EC
0.2VbD

tEH teF tEL tER

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

(Ta=-20to +75°C, Vpop=4.5t0 5.5V, Vss = OV reference)

Iltem Symbol| Pin Condition Min. Max. Unit
CS ! - SCK tocsk | SCKo | Chip select transfer mode tsys + 200 | ns
delay time (SCKO = output mode)
CSt - SCK tocske | SCKo | Chip select transfer mode tsys + 200 | ns
floating delay time (SCKO = output mode)
CS! -5 SO t SO0 . tsys +200 | ns
delay time DCSO Chip select transfer mode Yy
CS! -5 SO t SO0 . tsys +200 | ns
floating delay time DCSOF Chip select transfer mode Yy
CS <0
t CSo i tsys + 200 ns
High level width WHCS Chip select transfer mode Yy
SCK ) SCKG Input mode 2tsys + 200 ns
. KCY
cycle time Output mode 8000/fc ns
SCK ti SCKG Input mode tsys + 100 ns
High and Low level widths tkL Output mode 8000/fc — 100 ns
Sl input setup time ) <10 SCK input mode —tsys + 100 ns
. SIK 1,
(against SCK 1) SCK output mode 200 ns
Sl input hold time ) <10 SCK input mode 2tsys + 100 ns
: KSI —
(against 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 (address; 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 means each pin of CS - CS0, SCK — SCKO, SI - SI0, and SO — SOO respectively.

Note 3) The load of SCK output mode and SO output delay time is 50pF + 1TTL.
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Serial transfer (CHO)

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

Item Symbol| Pin Condition Min. Max. Unit
CS! -~ SCK tocsk | SCKo | Chip select transfer mode tsys + 250 | ns
delay time (SCKO = output mode)
CSt -~ SCK tocske | SCKo | Chip select transfer mode tsys + 200 | ns
floating delay time (SCKO = output mode)
CS! -5 SO t SO0 . tsys+250 | ns
delay time DCsO Chip select transfer mode Yy
CS! - SO t SO0 i tsys +200 | ns
floating delay time DCSOF Chip select transfer mode Yy
CS <0
t CSo i tsys + 200 ns
High level width WHCS Chip select transfer mode Yy
SCK ) SCKG Input mode 2tsys + 200 ns
. KCY
cycle time Output mode 8000/fc ns
SCK ti SCKG Input mode tsys + 100 ns
High and Low level widths tkL Output mode 8000/fc — 150 ns
Sl input setup time ) <10 SCK input mode —tsys + 100 ns
. SIK ~
(against SCK 1) SCK output mode 200 ns
Slinput hold time ) <10 SCK input mode 2tsys + 100 ns
: KSI —
(against 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 (address; 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 means each pin of CS - CS0, SCK - SCKO, SI — SI0, and SO — SO0 respectively.

Note 3) The load of SC_Koutput mode and SO output delay time is 50pF.
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twHcs
CSO0 0.8Vbp
- 0.2VbpD
tkey
tbcsk IDCSKF
tKL tKH
—> —
0.8VDD 0.8vop
SCKO ——
K j 0.2VDbDp
tsik | tksl
|
0.8VbD
Input
Sio data |/  \ [T
0.2VbDp
tbcso tkso tDCSOF

— —p —>
0.8VpDp
SO0 Output data
0.2Vbb

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

(Ta=-20to +75°C, Vpp = 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 tk SCKL Input mode tsys + 100 ns
level widths tke Output mode 8000/fc — 50 ns
SI1 input setup time tex si1 SCK1 input mode 100 ns
(against SCK1 1) SCK1 output mode 200 ns
SI1 input hold time ‘ - SCK1 input mode tsys + 200 ns
. KSI p—
(against SCK1 1) SCK1 output mode 100 ns
SCK1 ! - SO1 delay SCK1 input mode tsys +200 | ns
; tkso SOl |——
time SCK1 output mode 100 ns

Note 1) tsys indicates three values according to the contents of the clock control register (address; 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 SO1 output delay time is 50pF + 1TTL.

Serial transfer (CH1) (SIO mode)

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

ltem Symbol| Pin Condition Min. Max. Unit

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

Output mode 16000/fc ns
SCK1 High and Low ten sexd Input mode tsys + 100 ns
level widths tkL Output mode 8000/fc — 150 ns
SI1 input setup time fer - SCK1 input mode 100 ns
(against SCK1 1) SCK1 output mode 200 ns
SI1 input hold time tee si1 SCK1 input mode tsys + 200 ns
(against SCK1 1) SCK1 output mode 100 ns
SCK1 ! ~ SO1 delay SCK1 input mode tsys+250 | ns
; tkso SOl |——
time SCK1 output mode 125 ns

Note 1) tsys indicates three values according to the contents of the clock control register (address; 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 SO1 output delay time is 50pF.
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SCK1

SI1

SO1

tkey

tKL tKH

— —\ 0.8VpD

\ iy V 0.2VbD

tsik tkslI

4 \ osveo

Input data

— Z02V
K 7 .2VpD

tkso

7Z 0.8VbD

Output data

—\ 0.2VoD

Fig. 5. Serial transfer CH1 timing (SIO mode)
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Serial transfer (CH1) (Special mode) (Ta=-20to +75°C, Vbpo=4.5t0 5.5V, Vss = 0V reference)

Item Symbol| Pin Condition Min. Typ. Max. | Unit
SO1 cycle time ticy 281 Note 1) 104 us
Sl1 data setup time fLsu SI1 2 us
Sl1 data hold time fLho SI1 2 us

Note 1) ticy specifies only serial mode register (CH1) (SIOM1: Address 01FAH) lower 2 bits (SO1 clock
selection) has been set at 104ps.
Note 2) The load of SO1 pin is 50pF + 1TTL.

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

Item Symbol| Pin Condition Min. Typ. Max. | Unit
SO1 cycle time ey 281 Note 1) 104 Hs
SlI1 data setup time fLsu SI1 2 ps
SlI1 data hold time fLHD SI1 2 ps

Note 1) ticy specifies only serial mode register (CH1) (SIOM1: Address 01FAH) lower 2 bits (SO1 clock
selection) has been set at 104ps.
Note 2) The load of SO1 pin is 50pF.

L tLey tLey
SO1 Start bit \7 Output data bit 0.5Vbp
tLevr
tLsu | tLHD

SI1

( )

Input
data bit _|

Fig. 6. Serial transfer CH1 timing (Special mode)
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(3) A/D converter characteristics
(Ta=-20to +75°C, Vpob = AVop = 4.5 to 5.5V, AVRer = 4.0 to AVbp, Vss = AVss = 0V reference)

ltem Symbol Pin Condition Min. Typ. Max. | Unit
Resolution 8 Bits
. . Only for A/D converter
Linearity error operation +1 LSB
Ta=25°C
Vbp = AVbp = AVRer = 5.0V +2 LSB
Absolute error Vss = AVss = OV +
Conversion time tconv 160/fapctt us
Sampling time tsamp 12/faoct HsS
Reference input voltage | VREF | AVREF Vob=AVpb=4.51t05.5V [AVbp - 0.5 AVop | V
Analog input voltage ViaN ANO to AN11 0 AVRee | V

Operating mode

AVReF = 4.0 to 5.5V 0.6 1.0 | mA

AVREF current IREF AVREF
Sleep mode

Stop mode 10 KA

A/D converter characteristics
(Ta=-20to +75°C, Vop = AVpop = 3.0 to 3.6V, AVRer = 2.7 to AVpD, Vss = AVss = 0V reference)

ltem Symbol Pin Condition Min. Typ. Max. | Unit
Resolution 8 Bits
. . Only for A/D converter
Linearity error operation 1 LSB
Ta=25°C
Vop = AVop = AVRer = 3.3V +2 LSB
Absolute error Ves = AVss = OV t
Conversion time tconv 160/fapctt s
Sampling time tsamp 12/fancH s
Reference input voltage | VREF | AVREF Vop = AVop=3.0t0 3.6V |AVop - 0.3 AVop | V
Analog input voltage ViaN ANO to AN11 0 AVREr | V

Operating mode

AVREF = 2.7 10 3.6V 0.4 0.7 | mA

AVREF current IREF AVREF
Sleep mode

Stop mode 10 KA

FFH
L

0 The value of faoc is as follows by selecting ADC
operation clock (MSC: Address 01FFH bit 0).
When PS2 is selected, fabc = fc/2

When PS1 is selected, fabc = fc

Digital conversion value

Linearity error

01H
00H

Analog input Fig. 7. Definitions of A/D converter terms
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(4) Interruption, reset input (Ta=-20to +75°C, Vop = 3.0 to 5.5V, Vss = 0V reference)
Item Symbol Pin Condition | Min. Max. | Unit
INTO
External interruption tiH INT1 1 s
high and low level widths ti INT2 H
PJO to PJ7
Reset input low level width trsL RST 32/fc s
INTO L tiH tiL
INT1
INT2 Z 0.8VDD&
PJO to PJ7 X
(During standby release input) 0.2VDbD
(Falling edge) K 7
Fig. 8. Interruption input timing
tRSL
- \ /
0.2VbD K 7
Fig. 9. Reset input timing
(5) Power on reset
Power on resetH (Ta=-20to +75°C, Vop = 3.0 to 5.5V, Vss = 0V reference)
Item Symbol| Pin Condition Min. Max. | Unit
Power supply rising edge | tr v Power on reset 0.05 30 ms
DD
Power supply cut-off time | torr Repetitive power on reset 1 ms

DSpecifies only when power on reset function is selected.

3.0V
VbD

0.2v 0.2v

R toFF

The power supply should rise smoothly.

Fig. 10. Power on reset
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(6) General purpose prescaler (Ta=-20to +75°C, Vop = 4.5 to 5.5V, Vss = 0V reference)
Item Symbol Pin Condition Min. Typ. Max. | Unit
External clock input frequency frck PCK 12 MHz
External clock input pulse width | twn, tw. | PCK 33 ns
External clock input tr,
rising and falling times tr PCK 200 ns
Prescaler output delay time ten PO External clock input 80 130 | ns
(against PCK 1) torL PCK tr=tr=6ns 60 100 ns
Prescaler output triH PO External clock input 50 100 | ns
rising and falling times tTLH PCK tr=tr=6ns 20 40 ns
Note) The load of PO pin is 50pF.
General purpose prescaler (Ta=-20to +75°C, Vbbb = 3.0 to 3.6V, Vss = 0V reference)
Item Symbol Pin Condition Min. Typ. Max. | Unit
External clock input frequency frck PCK 12 MHz
External clock input pulse width | twh, tw. | PCK 33 ns
External clock input tr,
rising and falling times tr PCK 200 ns
Prescaler output delay time truH 0 External clock input 130 220 | ns
(against PCK 1) tPHL PCK tr=tr=6ns 90 150 ns
Prescaler output trim po | External clock input 100 280 | ns
rising and falling times trin PCK tr=tr=6ns 30 70 ns
Note) The load of PO pin is 50pF.
- 1/frck
twH l«— tF
0.8VpD
PCK 0.5VbD -
0.2VpDp A\
=| < trR
twir
tPHL
PO
tTLH tTHL

Fig. 11. General purpose prescaler timing
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(7) Others (Ta=-20to +75°C, Vpp = 3.0 to 5.5V, Vss = 0V reference)

Iltem Symbol Pin Condition Min. Max. | Unit

CFG input tcrn

high and low level widths | tcrt CFG trre x 24 + 200 ns

DFG input toFH

high and low level widths | tort DFG trrc x 8 + 200 ns

DPG minimum pulse width | topw DPG 50 ns

DPG minimum

removal time trem DPG 50 ns

PBCTL input tetH P

nigh and low level widths | ter. | PBCTL | tsys = 2000/ trre x 8 + Tsys + 200 ns

EXI input ten EXIO

high and low level widths | teiL Exi1 | Sys =2000/fc trrc x 8 + tsys + 200 ns

PMI input triH

high and low level widths | teiL PMI tsys +200 ns

PMSK input tpsH

high and low level widths | test PMSK tsys + 200 ns

Note 1) tsys indicates three values according to the contents of the clock control register (address; 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 value of trre is as follows by selecting FRC clock (FRCS: 01EEH bit 7)
When PS0 is selected, trrc = 1000/fc (ns)
When PS1 is selected, trrc = 2000/fc (ns)
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L tcFH J teFL

0.8VpD
CFG
K / 0.2VpDp
tDFH J tDFL
0.8VpD */
DFG
K / 0.2VpD
trem topw trem
*Z xf 0.8VbD
DPG
L tcTH J teTL
0.8VbD
PBCTL
K / 0.2VpD
L tEH J teIL
EXIO 0.8VpD
EXIO
K / 0.2VpDp

Fig. 12. Other timings
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L tPIH J triL

0.8VpD
PMI

R / 0.2Vop

L tPSH J tPsL

0.8VbD
PMSK

K / 0.2Vobp
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Supplement
Main clock
EXTAL  XTAL
Rd
—ll
Ci1 75;_ % C2
Fig. 13. Recommended oscillation circuit
Manufacturer Model fc (MHz) | C1(pF) | C2(pF) | Rd(q) | CEireuit
example
8.00 10 10
10.00
RIVER ELETEC HC-49/U03 0 Q)
CORPORATION 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
Item Content
Reset pin pull-up resistor Non-existent Existent
Power on reset circuit Non-existent Existent
Genaral purpose prescaler oscillation circuit Non-existent Existent
Input circuit formatt CMOS schmitt TTL schmitt

[ 1n PG4/SYNCO/PMI pin and PG5/SYNCL1 pin, the input circuit format can be selected every pin.
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Characteristics Curve

Ibp — Supply current [mA]

Ibb — Supply current [mA]

20.0
10.0
5.0

1.0
0.5

0.1

20.0
10.0
5.0

1.0
0.5

0.1

IDD vs. VDD
(fc = 16MHz, Ta = 25°C, Typi

cal)

—
—

T

Sleep mode

3 4 5 6

VbD — Supply voltage [V]

IbD vs. VDD
(fc = 12MHz, Ta = 25°C, Typi

cal)

Sleep mo

de

3 4 5 6
VVbD — Supply voltage [V]

1

1/2 dividing mode
| I

1/4 dividing mode

1/16 dividing mode

—1

1/2 dividing mode

1/4 dividing mode
| |

1/16 'dividing mode
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Ibb — Supply current [mA]

Ibb — Supply current [mA]

25

20

15

10

IDD vs. fc
(Vop =5V, Ta = 25°C, Typical)
/ /
1/2 dividing mode
/
~
1/4 dividing mode
I
/ 1/16 dividing mode
/ B
/é/ Sleep mode
1 5 10 15

fc — System clock [MHz]

IbD vs. fc
(Vop = 3.3V, Ta = 25°C, Typical)

25

20

15

1/2 dividing mode

10

1/4 dividing mode
— L

/// é/lle divid;ng mode
1 Sleepmode|

1 5 10 15

fc — System clock [MHz]
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Package Outline Unit: mm

100PIN QFP (PLASTIC)

239+0.4

+0.4
20.0-0.1

AR AR aanl

0t010°

+0.2

©
DETAL A o

+
17.9+04

+0.1
0.15-0.05

158+0.4

+0.35
2.75-0.15

PACKAGE STRUCTURE

PACKAGE MATERIAL

EPOXY RESIN

SONY CODE QFP-100P-LO1 LEAD TREATMENT SOLDER PLATING
EIAJ CODE QFP100-P-1420 LEAD MATERIAL 42/COPPER ALLOY
JEDEC CODE PACKAGE MASS 179
100PIN QFP (PLASTIC)
23.9:04 -
+0.4 +0.1
20.0-0.1 0.15-0.05

+0.2
0.1-0.05
o
©
N
0°to10° | ‘\!‘
S
S
E
DETAIL A o©

< =
I S
H +
| @ 2
5 q
A
+0.35
2.75-0.15
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN

SONY CODE
EIAJ CODE

QFP-100P-LO1
QFP100-P-1420

JEDEC CODE

LEAD TREATMENT
LEAD MATERIAL
PACKAGE MASS

SOLDER PLATING
42/COPPER ALLOY

179

LEAD SPECIFICATIONS

ITEM SPEC.
LEAD MATERIAL COPPERALLOY
LEAD TREATMENT Sn-Bi 2.5%
LEAD TREATMENT THICKNESS | 5-18um
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Package Outline

Unit: mm

100PIN LQFP (PLASTIC)
016.0%0.2
14001

B
=
g
A
N
O 5
+H
100 6 0.22) 3‘
N LELELEEEEERLELELS HHHHHHE‘5 !
b
+0.2
15-01
88
01401 +008 Sg
b=0.18-0.03 + I
I
(0.18) a
1 g
~ bt
S (<X}
+
0 to 10° 2 DETAIL B
—_—
NOTE: Dimension "[I' does not include mold protrusion.
DETAIL A
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE LQFP-100P-LO1 LEAD TREATMENT SOLDER PLATING
EIAJ CODE P-LQFP100-14x14-0.5 LEAD MATERIAL 42/ COPPER ALLOY
JEDEC CODE PACKAGE MASS 0.79
100PIN LQFP (PLASTIC)
[J16.0+0.2
R 14.0£0.1
76 0
B
=
g
A
o
o
O 6 b
100 T (0.22) o-‘
U CEEEEEEEEEEEERELELE i
b
+0.2
1.5-01
o
01+01 +008 23
b=0.18-0.03 + |
IS
(0.18) 2
~
g
[}
DETAIL B

0°to 10°

NOTE: Dimension "[I' does not include mold protrusion.

DETAIL A
PACKAGE STRUCTURE
PACKAGE MATERIAL EPOXY RESIN
SONY CODE LQFP-100P-LO1 LEAD TREATMENT SOLDER PLATING
EIAJ CODE P-LQFP100-14x14-0.5 LEAD MATERIAL 42/ COPPER ALLOY
JEDEC CODE PACKAGE MASS 0.79

LEAD SPECIFICATIONS

ITEM SPEC.
LEAD MATERIAL COPPERALLOY
LEAD TREATMENT Sn-Bi 2.5%

LEAD TREATMENT THICKNESS | 5-18um
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