SONY CXP832P40A

CMOS 8-bit Single Chip Microcomputer

Description

The CXP832P40A is a CMOS 8-bit single chip 100 pin QFP (Plastic)

microcomputer integrating on a single chip an A/D
converter, serial interface, timer/counter, time base
timer, 32kHz timer/counter, capture timer counter,
LCD controller/driver, remote control reception circuit
and 14-bit PWM output besides the basic
configurations of 8-bit CPU, PROM, RAM, and I/O port.

Also the CXP832P40A provides sleep/stop function

100 pin LQFP (Plastic)

which enables to lower power consumption.

The CXP832P40A is the PROM-incorporated  Structure
version of the CXP83240A with built-in mask ROM. Silicon gate CMOS IC

This provides the additional feature of being able to
write directry into the program. Thus, it is most
suitable for evaluation use during system

development and for small-quantity production.

Features

< 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 400ns at 10MHz operation
8us at 500kHz operation
122us at 32kHz operation
« Incorporated PROM capacity 40K bytes
« Incorporated RAM capacity 1120 bytes (includes LCD display data area)

« Peripheral functions
— A/D converter

— Serial interface

— Timer

— LCD controller/driver

— Remote control reception circuit
— PWNM output circuit

« Interruption

« Standby mode

» Package

8-bit, 8-channel, successive approximation method
(Conversion time of 32us/10MHz)

8-bit, 8-stage FIFO incorporated

(Auto transfer for 1 to 8 bytes), 1 channel

8-bit clock synchronized type, 1 channel

8-bit timer, 8-bit timer/counter, 19-bit time base timer,
16-bit capture timer/counter, 32kHz timer/counter
Maximum 160 segment display possible (during 1/4 duty)
4 common output, 40 segment output

Display method static, 1/2, 1/3, 1/4 duty

Bias method 1/2, 1/3 bias

8-bit pulse measurement counter with on-chip, 6-stage FIFO
14 bits, 1 channel

15 factors, 15 vectors, multi-interruption possible
SLEEP/STOP

100-pin plastic 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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SONY CXP832P40A

Pin Assignment (Top View) (QFP package)
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PE2/INT2 © SEG26/PF2
PE3/INT3/NMI o SEG25/PF1
PE4/RMC © SEG24/PF0
PE5/PWM © SEG23/PD7
PE6/TO/ADJ © SEG22/PD6
PBO/CINT © SEG21/PD5
PB1/CSO © SEG20/PD4
PB2/SCKO © SEG19/PD3
PB3/SIO © SEG18/PD2
PB4/SO0 © SEG17/PD1
PB5/SCK1 © SEG16/PDO
PB6/SI1 © SEG15
PB7/SO1 © SEG14
PCO o SEG13
PClo SEG12
PC2o0 SEG11
PC3o0 SEG10
PC4 o SEG9
PC5 o SEG8
PC6 o SEG7
PC7 o SEG6
PHO o SEG5
PH1 o SEG4
PH2 o SEG3
PH3 o SEG2
PH4 o SEG1
PH5 o SEGO
PH6 o COM3
PH7 o com2
PAO/ANO o com1
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Note) 1. Vpp (Pin 90) is always connected to Vop.
2. Vss (Pin 41 and 91) are both connected to GND.



SONY CXP832P40A

Pin Assignment (Top View) (LQFP package)
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PE4/RMCo—»(1) (75)—>° SEG23/PD7
PES/PWMos—(2) (74— SEG22/PD6
PE6/TO/ADIo=—(3) (73)—>o SEG21/PD5
PBO/CINTo<—(4) (72)—>o SEG20/PD4
PB1/CSOo© e (710 SEG19/PD3
PB2/SCK0o=—(6) @ o SEG18/PD2
PB3/SI00e»(7) (69— SEG17/PD1
PB4/SO00 e @ o SEG16/PDO
PB5/SCK1o 9 @ o SEG15
PB6/SI10w—»(10) (66)—>o SEG14
PB7/SO10=>(11) @ o SEG13
PCOo @ @ o SEG12
PClo @ @ o SEG11
PC20<—(14) (62)—>o SEG10
PC30 @ @ o SEG9
PC4o @ @ o SEG8
PC5oe—>(17) (59)—»o SEG7
PC6o<»(18) @ o SEG6
PC7o=»(19) (57)—»o SEGS5
PHOo @ @ o SEG4
PH1o @ @ o SEG3
PH2 0w—»(22) (54)—>o SEG2
PH30o @ @ o SEG1
PH40 @ (52)—»o SEGO
PH50 @ @ o COM3
(26)(27)28/29)(30X31)32X33(34)35)36X37)X38)(39a0) 4 1(42)(43)(a4)45)ac X4 7Xa8X49)(50)
w AR

Note) 1. Vpp (Pin 88) is always connected to Vop.
2. Vss (Pin 39 and 89) are both connected to GND.
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CXP832P40A

Pin Description

Symbol I/0 Functions
(Port A)
8-bit 1/0 port. I/0O can
be set in a single bit
PAO/ANO . unit. Analog inputs to A/D converter.
to I/O/Analog input . :
Incorporation of pull-up | (8 pins)
PA7/AN7 )
resistor can be set
through the software in
a unit of 4 bits. (8 pins)
PBO/CINT I/O/Input External capture input to 16-bit timer/counter.
PB1/CS0O 1/O/Input (Port B) Chip select input for serial interface (CHO).
— 8-bit I/0 port. I/0O can :
PB3/SI0 1/O/Input unit. _ Serial data input (CHO).
Incorporation of pull-up -
PB4/SO0 I/O/Output resistor can be set Serial data output (CHO).
PBS/SCK1 | l/O/I/O through the software in | serial clock I/0 (CH1).
- a unit of 4 bits. - .
PB6/SI1 I/O/input (8 pins) Serial data input (CH1).
PB7/SO1 I/0/Output Serial data output (CH1).
(Port C)
8-bit I/0 port. 1/0 can be set in a single bit unit. Capable of driving 12mA
PCO to PC7 I/0 sync current. Incorporation of pull-up resistor can be set through the
software in a unit of 4 bits.
(8 pins)
PEO/INTO/ Inout/! I
ECO nput/input/input External event inputs for
PELINTY timer/counter.
== 2 pins
EC1 Input/Input/Input (2 pins)
PE2/INT2 Input/Input (Port E) External interruption request inputs.
PES3/INT3/ 7-bit port. Iowgr S bits | (4 pins) Non-maskable interruption request
NIV Input/Input/Input | are for inputs; upper 2 .
NMI . input.
bits are for outputs.
PE4/RMC Input/Input (7 pins) Remote control reception circuit input.
PE5/PWM Output/Output 14-bit PWM output.
PE6/TO/ Output/Output/ Rectangulgr wave output Out_put.for 32kHz
ADJ Output for 16-bit timer/counter oscillation
(duty output 50%). frequency division.
(Port H)
PHO to PH7 /0 8-bit 1/0 port. 1/0O can be set in a single bit unit. Incorporation of pull-up

resistor can be set through the software in a unit of 4 bits.

(8 pins)
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CXP832P40A

Symbol 1/0 Functions

PDO/SEG16 (Port D)

to Output/Output 8-bit output port.
PD7/SEG23 (8 pins)
PFO/SEG24 (Port F)

to Output/Output 8-bit output port. LCD segment signal output.
PF7/SEG31 (8 pins)
PGO/SEG32 (port G)

to Output/Output 8-bit output port.

PG7/SEG39 (8 pins)

SEGO to SEG15| Output LCD segment signal output.

COMO to COM3| Output LCD common signal output.

Vici to Vics LCD bias power supply.

VL Output Control pin to cut off the current flowing to external LCD bias resistor
during standby.

Crystal connectors for system clock oscillation. When the clock is

EXTAL1 Input ) ) ;
supplied externally, input to EXTALL; opposite phase clock should be
input to XTAL1. System clock oscillation of EXTALL1 and XTAL1 is used

XTALL for normal operation mode (Max. 10MHz).

EXTAL2 Input Crystgl connectors fpr system clock oscillatipn. When the clock is
supplied externally, input to EXTALZ2; opposite phase clock should be

XTAL2 input to XTAL2. System clock oscillation of EXTAL2 and XTAL2 is used
for sub clock mode (Typ. 500kHz).

TEX Input Crystal connectors for 32kHz timer/counter clock generation circuit.
Connect a 32.768kHz crystal oscillator between TEX and TX. For usage
as event input, connect clock oscillation source to TEX, and leave TX

TX Output o

pen.

RST Input Low-level active system reset.

v Positive power supply for built-in PROM writing.

PP Under normal operating conditions, connect to Voo.

AVREF Input Reference voltage input for A/D converter.

AVss A/D converter GND.

Vbbp Positive power supply.

Vss GND. Two Vss are connected to GND.




S ONY CXP832P40A
I/0 Circuit Format for Pins
Pin Circuit format When reset
Port A
. | | o
| Pull-up resistor | | |
"0" when reset
| Port A data |—<—<D_| g
DL |
PAOt/c:)A\NO | Port A direction I i ETﬂ Input protection
"0" when reset circuit .
PA7/AN7 Hi-Z
Data bus I
RD (Port A)
| Port A input selectionl
“0" when reset Input multiplexer
A/D converter
8 pins Upull-up transistors
approx. 100kQ
Port B
- | | ]
| Pull-up resistor | | |
"0" when reset
| PotBdan FTDH;
PBO/CINT !
PB1/CSO | Dl‘
PB3/SI0O | Port B direction .
! [ Hi-Z
PB6/SI1 "0" when reset
Data bus Schmitt input
<]
RD (Port B) |
CINT
CSO «—
SI0 0 )
. SI1 Pull-up transistors
4 pins approx. 100kQ
Port B
| Pull-up resistor I I | o
"0" when reset
SCK OUT
Output enable iDHg
A~ Port B output selection }J |
PB2/SCKO | —
PB5/SCK1 0" when reset J .
| Port B data I—« Hi-Z
| Port B direction I E
"0" when reset
Data Schmitt input
bus
<]
RD (Port B) |
2 pins SCKin «—— Upull-up transistors
approx. 100kQ




SONY CXP832P40A
Pin Circuit format When reset
Port B
| Pull-up resistor I I |
"0" when reset
ZETSoeaEE
Output enable ;
| Port B output selection }J |
PB4/SO0 "0" when reset FD_L
PB7/SO1 .
| Port B data |—< %j:D*‘ 'i Hi-Z
| Port B direction I ﬂ
"0" when reset
Data %@;I
bus
e |
RD (Port B)
2 pins Upull-up transistors
approx. 100kQ
Port C
| Pull-up resistor } I | 2
"0" when reset
Port C data ;
| T
PCO to PC7 ! DJ" o
| Port C direction | 'j7 E Hi-Z
"0" when reset
Data bus I |
RD (Port C) | Ly Large current drive
of 12mA possible
8 pins L pull-up transistors
approx. 100kQ
Port E
PEO/INTO/@ Schmitt input INTO/ECO
PE1/INT1/EC1 | s =
PE2/INT2 4| P T . » INT3/NMI
PE3/INT3/NMI | RMC Hi-Z
PE4/RMC ? Data bus
RD (Port E)
5 pins




SONY CXP832P40A
Pin Circuit format When reset
Port E
PWM
| Port E output selection
PE5/PWM "0" when reset
| Reset E data High level
"1" when reset
Data bus
RD (Port E)
1 pin
Port E
Int | t signal .
| Port E data I_> nternal reset signal
"1" when reset
MPX .
TO —» High level
PE6/TO/ADJ b  ADJI6K —» (High level
ADJ2K —»| “ with 150kQ
Port E output selection : ; =4D—| resistor
Port E output selection when reset)
"00" when reset 0 Pull-up transistors approx. 150kQ.
TO Output enable ADJ signals are frequency divider outputs
for 32kHz oscillation frequency adjustment.
. ADJ2K provides usage as buzzer output.
1 pin
Port H
or | | .
| Pull-up resistor | | ]
"0" when reset
| Port H data '—>—<D_|g
|
PHO to PH7 DJ_{ '
Hi-Z
Port H direction |
| | F [
"0" when reset
Data bus I |
RD (Port H) |
8 pins DPuII-up transistors approx. 100kQ




SONY CXP832P40A
Pin Circuit format When reset
Port D
Port F
Port G Port data
PDO to PD7 or
PFO to PF7 PD7 to PD4 by a single bit unit Segment
PGO to PG7 PD310 PDO by gy | POTUSCIment output output
PG7 to PGO by 8-bit unit (Vop level)
"0" when reset
Segment
24 pins | Segment data driver
Segment
-
SEGO to VC”‘Q 57
SEG15
T Vop level
-
16 pins
==
Common .
VDD JE
-
Vicl { ¢
COMO to T]J_ET
COM3 —
Vop level
-
VLC24%7'
-
. Vies
4 pins
w
VL
LCD control .
(DSP bit) HI-Z
1 pin "0" when reset

—10 -
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CXP832P40A
Pin Circuit format When reset
« Diagram shows circuit
EXTALL composition during
XTALL EXTALL 1P oscillation.
o Oscillation
# » Feedback resistor is
};7 removed during stop.
XTAL1 becomes "High"
. XTAL1
2 pins level.
7;;( « Diagram shows circuit
composition during
EXTAL? EXTAL2
XTAL EXTAL2 [P} o -
« Feedback resistor is
ﬁ removed during stop. XTAL2
# ;7 XTAL2 becomes "High" |  High level
i level.
2 pins XTAL2 :
« Diagram shows circuit
composition during
TEX TEX ﬂ oscillation.
TX o
ﬁ . I Oscillation
;7 * When the operation of the oscillation
circuit is stopped by the software, the
) X feedback resistor is removed and TEX
2 pins and TX become "Low" level and "High"
level respectively.
Pull-up resistor
RST L
(OP) Mask option Low level
. Schmitt input
1 pin ftHnpu

—-11 -
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CXP832P40A
Absolute Maximum Ratings (Vss =0V)
lem Symbol Rating Unit Remarks
VbD -0.3t0 +7.0 \%
Supply voltage Vpp -0.3t0 +13.0 \% Incorporated PROM
AVss -0.3t0 +0.3 \%
LCD bias voltage Vicy, Vicz, Vics |-0.3to +7.000| v
Input voltage VIN -0.3t0+7.004| Vv
Output voltage Vourt -0.3t0+7.004| Vv
High level output current | loH -5 mA | Output per pin
High level total output current | ZloH -50 mA | Total for all output pins
loL 15 mA | Value per pin, excluding large current outputs
Low level output current
loLc 20 mA | Value per pinl2 for large current outputs
Low level total output current | Zlo. 100 mA | Total for all output pins
Operating temperature Topr —10to +75 °C
Storage temperature Tstg -55to +150 °C
600 QFP package
Allowable power dissipation | Po mw
380 LQFP package

() Vin and Vout must not exceed Voo + 0.3V.

(D) 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.

—12 -



SONY

CXP832P40A
Recommended Operating Conditions (Vss =0V)
Iltem Symbol Min. Max. Unit Remarks
4.5 55 High-speed mode guaranteed operation range.
3.5 55 Low-speed mode guaranteed operation range[t
Supply voliage veo |30 | ss | v | ek (eub clook mode)
2.7 55 Guaranteed operation range with TEX clock
25 5.5 Guaranteed data hold range during STOP
Vpp Vpp = Vop v |
Vict
LCD bias voltage Vicz Vss VoD \Y LCD power supply range[%
Vics
ViH 0.7VoD VoD v |
High level Vits 0.8VbD VoD V | Hysteresis inputt®
input voltage
ViHex |Vop—0.4 [Voo+03 | V | EXTALH
ViL 0 03vop | Vv |L[
Low level ViLs 0 0.2VbD V | Hysteresis input®
input voltage
ViLEX -0.3 0.4 V | EXTALD:
Operating temperature | Topr -10 +75 °C

)

)
)

)
'5)
-6)

During EXTALL clock (main clock mode), high-speed mode is 1/2 frequency division clock selection; low-
speed mode is 1/16 frequency division clock selection.
Value for each pin of normal input ports (PA, PB4, PB7, PC and PH).

Value of the following pins; RST, CINT CSO, SIO, SI1, SCKO, SCK1, ECO/INTO, ECL/INT1, INT2,

NMI/INT3, and RMC.

Specifies only during external clock input.
Optimal values are determined by LCD used.
Vpp and Vob should be set to same voltage.

—13-
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CXP832P40A

Electrical Characteristics

DC Characteristics

(Ta=-10to +75°C, Vss = 0V)

ltem Symbol Pins Conditions Min. Typ. Max. | Unit
ngh level Vor PA, PB, PC, Vobp = 4.5V, loH = -0.5mA 4.0 V
output voltage PDU, PES, [ vpp = 4.5V, lon = —1.2mA 35 Vv
PE6
PF to pGgL | Vop =4.5V, loL = 1.8mA 0.4 \Y;
Low level
VL (VoL onl = =
output voltage | VOt ( Y)| Vob = 4.5V, loL = 3.6mA 0.6 v
PC Vob = 4.5V, loL = 12.0mA 15 V
liHEL Vop = 5.5V, ViH = 5.5V 0.5 40 HA
EXTAL1
liLEL Vobp = 5.5V, ViL = 0.4V -0.5 -40 HA
liHE2 Vob = 5.5V, ViH = 5.5V 0.3 30 HA
EXTAL2
liLE2 Vobp = 5.5V, ViL = 0.4V -0.3 -30 HA
Input current | IiHT Vbobp = 5.5V, ViH = 5.5V 0.1 10 HA
TEX
It Vob = 5.5V, ViL = 0.4V -0.1 -10 HA
IiLR RSTL2 Vop = 5.5V, ViL = 0.4V -1.5 —400 | pA
4 PA 1o PCB?, Vobp = 4.5V, VIH = 4.0V -3.33 HA
I PHLB Vop = 5.5V, ViL = 0.4V -50 HA
I/O leakage Iz —;ggg PE4, Vob = 5.5V, +10 A
current Vi=0, 5.5V - H
Common
output Rcom Cgl\cﬂ)&? 3 5 kQ
impedance Vop = 5V,
Vic1 = 3.75V
Segment SEs(é(c);tlos Vice = 2.5V
Vics = 1.25V 5 15 kQ
ﬁ;’g’e‘gance Rsge | sEG16 10
SEG39H1
High-speed mode operation
(/2 frequency division clock)
Iop1 20 45 mA
Vop = 5.5V, 10MHz crystal oscillation
(C1=C2 = 15pF)
Vop = 3.5V, 500kHz crystal oscillation
Ibp2 (C1 = Ca = 22pF) 2.0 3.8 mA
Vop = 3V, 32kHz crystal oscillation
D3 (C1 = Ca = 47pF) 0.6 1.3 mA
SLEEP mode
Supply VoD
current Ibpst Vb = 5.5V, 10MHz crystal oscillation 15 8 mA
(C1=C2 = 15pF)
Vop = 3.5V, 500kHz crystal oscillation
IbDs2 (C1 = C2 = 22pF) 0.5 1.0 mA
Vop = 3V, 32kHz crystal oscillation
Ibps3 (C1= Ca = 47pF) 9 30 HA
STOP mode
IbDSS Vop = 5.5V, 10MHz, 500kHz crystal 30 A
oscillation and termination of 32kHz H
oscillation

—14 -
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Iltem

Symbol

Pins

Conditions

Min.

Typ.

Max.

Unit

Input capacity

CiN

Pins other than
PB7, PE5, PE6
Vici to Vics
COMO to COM3
SEGO to SEG15
PDO/SEG16 to

PD7/SEG23
PFO/SEG24 to

PF7/SEG31
PGO/SEG32 to

PG7/SEG39
AVREF, AVss,
Vbb, Vss

Clock 1MHz
0V for all pins excluding
measured pins

10

20

pF

(1) Common pins of PDO/SEG16 to PD7/SEG23, PFO/SEG24 to PF7/SEG31, PGO/SEG32 to PG7/SEG39,
PD, PF and PG are the case when the common pin is selected as port; SEG16 to SEG39 are when the
common pin is selected as segment output.

[D) RST specifies the input current when pull-up resitor has been selected; leakage current when no resistor
has been selected.

[B) PA to PC, and PH specify the input current when a pull-up resistor has been selected; leakage current
when no resistor has been selected. (PEO to PE4 specify the leakage current.)

C4) When all output pins are left open.

—15—
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CXP832P40A

AC Characteristics
(1) Clock timing

(Ta=-10to +75°C, Vop = 4.5t0 5.5V, Vss = 0V)

Item Symbol Pin Conditions Min. Typ. | Max. | Unit
XTAL1 . .
System clock frequency fc EXTAL1L Fig. 1, Fig. 2 1 10 MHz
System clock input tx, Fig. 1, Fig. 2
pulse width txH EXTALL external clock drive 3715 ns
System clock input rise and fcr, Fig. 1, Fig. 2
fall time tcr EXTALL external clock drive 200 ns
XTAL2 | Vpbp=3.0t05.5V
System clock frequency fc EXTAL2 | Fig. 1, Fig. 2 0.3 0.5 0.7 MHz
teL Vop = 3.0 to 5.5V
System clock input pulse width tXHl EXTALZ2 | Fig. 1, Fig. 2 450 ns
external clock drive
. . Vop = 3.0 to 5.5V
Syst_em clock input rise and fcr, EXTAL2 | Fig. 1, Fig. 2 200 ns
fall time tcr .
external clock drive
Event count input clock pulse ten, ECO . 5
width teL ECL Fig. 3 tsys + 50 ns
Event count input clock rise ter, ECO .
and fall time ter EC1 Fig. 3 20 ms
TEX Vop = 2.7 to 5.5V
System clock frequency fc T Fig. 2 (32kHz clock 32.768 kHz
applied condition)
Event count input clock input tre, .
pulse width trn | X Fig. 3 10 us
Event count input clock rise trr, .
and fall time tre TEX Fig. 3 20 ms

Utsys indicates the three values below according to the upper two bits (CPU clock selection) of the clock
control register (address: O0FER).
tsys [ns] = 2000/fc (upper two bits = “00"), 4000/fc (upper two bits = “01"), 16000/fc (upper two bits = “11").

Fig. 1. Clock timing

EXTAL1
EXTAL2

1/fc

71 Vop - 0.4V

0.4V

Fig. 2. Clock applied conditions

Crystal oscillation
Ceramic oscillation

tXH

External clock

tcr txL

tcr

32kHz clock applied condition

EXTAL

XTAL

EXTAL

Crystal oscillation

XTAL

Ci1

t—i—

'% %Cz

TEX

—16 —

X

+—l

74HC04 o }_i C2
P
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CXP832P40A

Fig. 3. Event count clock timing

TEX
ECO
EC1

(2) Serial transfer (CHO)

tEH
tTH

0.8VbD

0.2VbD

ter teL
tTF tTL

tER
tTR

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

ltem Symbol| Pin Conditions Min. Max. Unit
CS0 1 - SCKO =~wn | Chip select transfer mode
t ~NIP S ns
delay time pesie | SCKO (SCKO = output mode) tsys +200
CS0 t+ - SCKO t <crn | Chip select transfer mode ns
float delay time PESKF | SCKO (SCKO = output mode) tsys + 200
CS0 . - SO0 )
t ns
delay time DCsOo | SO0 Chip select transfer mode tsys + 200
CS0 1t - SO0 t ) ns
float delay time DCSOF | SO0 Chip select transfer mode tsys + 200
CSO0 high level width twHes | CSO Chip select transfer mode | tsys + 200 ns
— ) _____ | Input mode 2tsys + 200 ns
SCKO cycle time tkey SCKO
Output mode 16000/fc ns
SCKaO high and low level tkn scKo Input mode tsys + 100 ns
widths tie Output mode 8000/fc — 50 ns
SI0 input setup time ¢ si0 SCKO input mode 100 ns
SIK p—
(for SCKO 1) SCKO output mode 200 ns
SI0 input hold time ¢ S0 SCKO input mode tsys + 200 ns
KSI p—
(for SCKO 1) SCKO output mode 100 ns
SCKO | - SO0 ¢ S00 SCKO input mode tsys+200 | ns
P KSO p—
delay time SCKO output mode 100 ns

Note 1) tsys indicates the three values below according to the upper two bits (CPU clock selection) of the
clock control register (address: 00FER).
tsys [ns] = 2000/fc (upper two bits = “00”), 4000/fc (upper two bits = “01"), 16000/fc (upper two bits = “117)
Note 2) The load condition for the SCKO output mode, SO0 output delay time is 50pF + 1TTL.
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Fig. 4. Serial transfer CHO timing

twHCs
€S0 0.8VbD
K 0.2VbDp
tkey
tDCsK tKL tkH tIDCSKF
ol » > l
0.8VbD 0.8VpD
SCKO
- j 0.2VDl
tSIK | tksI
SI0 {
tbcso tkso tDCSoF
—> — —
0.8VbD
SO0 Output data
0.2VpDp
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Serial Transfer (CH1)

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

ltem Symbol| Pin Conditions Min. Max. Unit
_ ) — | Input mode 1000 ns
SCK1 cycle time tkey SCK1
Output mode 16000/fc ns
SCK1 high and low level | tkn SCKiL input mode 400 ns
widths tke Output mode 8000/fc — 50 ns
i SIK
(for SCK1 1) SCK1 output mode 200 ns
SI1 input hold time SCK1 input mode 200 ns
for SCKA. tksi Si1 —
(for " SCK1 output mode 100 ns
_— ) SCK1 input mode 200 ns
SCK1 | - SO1 delay time| tkso SO0l ——
SCK1 output mode 100 ns

Note) The load condition for the SCK1 output mode and SO1 output delay time is 50pF + 1TTL.

Fig. 5. Serial transfer CH1 timing

tkey

tKL

tKH

0.8VbD
o / \
K 7 K 0.2VbD
tsIK tKsI
—L AR 0.8VbD
SI1 \ Input data Z
_V - 0.2VbD
tkso
/- 0.8VoD
SO1 Output data
— 0.2VDD
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(3) A/D converter characteristics (Ta=-10to +75°C, Vpbp = 4.5 to 5.5V, Vss = AVss = 0V)
Item Symbol Pin Conditions Min. Typ. Max. Unit
Resolution 8 Bits
Linearity error +3 LSB
Zero transition (i Ta =25°C
voltage var Vobp = AVREF = 5.0V 10 10 70 mv
Full-scale transition Vss = AVss = 0V
Verl2 4910 4970 5030 | mV
voltage
Conversion time tcony 160/fapcl® Us
Sampling time tsamp 12/fapcl3 Hs
Reference input voltage | VRer | AVREF Vob—- 0.5 Vbb \%
Analog input voltage | Vian ANO to AN7 0 AVREF \VJ
IREF Operation mode 0.6 1.0 mA
AVREF current AVREF SLEEP mode
IREFS STOP mode 10 HA
32kHz operation mode

Fig. 6. Definition of A/D converter terms

FFH
1=t

Eh) VzT: Value at which the digital conversion value changes
from OOH to 011 and vice versa.
E?) VFT: Value at which the digital conversion value changes
from FEH to FFH and vice versa.
Ds) fabc indicates the below values due to the Bit 6 (CKS) of
A/D control register (address: 00F9H) and the Bit 7 (PCK1)
and Bit 6 (PCKO) of clock control register (address: O0FFH).

Digital conversion value

Linearity error

01H
00H

VzT VFT CKS
Analog input PCK1, PCKO
00 (o= fex/2) fapc = fc/2 fapc = fc

01 (@ = fex/4) fapc = fc/4 fapc = fc/2
11 (¢ = fex/16) fapc = fc/16 fapc = fc/8

0 (@/2 selection) 1 (¢ selection)

— 20—
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(4) Interruption, reset input (Ta=-10to +75°C, Vop = 4.5 to 5.5V, Vss = 0V)
ltem Syymbol Pin Conditions | Min. Max. Unit
INTO
External interruption tH INT1 1 s
high and low level widths i INT2 H
NMI/INT3
Reset input low level width trsL RST 32/fc us

Fig. 7. Interruption input timing

tH L

—Z O.8VDDx

INTO X
f~ 0.2VDD

INT1 \ /
MZ tiL tiH

NMV/INT3 — [ X
(NMI specifies only \
for the falling edge)

Fig. 8. RST input timing

tRSL

RST \ /
0.2VpDp
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Appendix

Fig. 9. SPC700 series recommended oscillation circuit

(i) Main clock
500kHz sub clock

EXTAL

XTAL

C1

Rd
il
- C2
77T

(ii) Main clock
500kHz sub clock

EXTAL

XTAL

(iii) 32kHz sub clock

TEX

TX
Rd
"
”

7:l7';_ Cl@ C2
Manufacturer Model fc (MHz) | Ci(pF) | Cz(pF) Rd (Q) Circuit
P P example
CSA4.19MG 4.19
CSA8.00MG 8.00 (i)
MURATA MEFG | CSA10.0MT 10.00
30 30 0
CO,, LTD. CST4.19MGWU 4.19
CST8.00MTWU 8.00 (ii)
CST10.00MTWO 10.00
RIVER 419 9 ok
ELETEC HC-49/U03 8.00 15 15
CO. LTD. 10.00 470 .
|
4.19 22 22 560 0
KINSEKI LTD. | HC-49/U (-S) 8.00
18 18 0
10.00

Those marked with an asterisk (3 signify types with built-in ground capacitance (C1, C2).

Selection Guide

Option item Mask product Incorporated PROM product

Product name

CXP83120A|CXP83124A|CXP83232A|CXP83240A

CXP832P40AQ-
1-000

CXP832P40AR-
1-0J00

Package

100-pin plastic QFP/LQFP

100-pin plastic QFP

100-pin plastic LQFP

ROM capacitance

20K bytes

24K bytes

32K bytes

40K bytes

PROM 40K bytes

Reset pin
pull-up resistor

Existent/Non-existent

Existent

Existent

— 22—
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Characteristics Curves

IbD vs. VDD IDD vs. fc
(Ta = 25°C, typical) (Vop =5V, Ta = 25°C, typical)
20.0 -~ fc = 10MHz main clock
’ L 1/2I frequency dividing mode
10.0 : fc = 500kHz sub clock 20 )
1/2 frequency dividing mode Main clock
5.0 < | ) 1/2 frequency
= 32kHz mode (Instruction) dividing mode
e 1
= _l-z fc = 10MHz main clock 3
§ % . SLIEEP mode g 15
5 1.0 fc = 500kHz sub clock -
= Z SLEEP mode &
§ 0.5 = a
.’ >
@ S 10
8 @
0.1 !
32kHz Ja)
(100uA) SLEEP mode 2
0.05 =
(50pA) 5 /
Main clock
0.01 ——— | SLEEP mode
(10uA) ~ |
2 3 4 5 6 7 0 5 10 15
VoD — Supply voltage [V] fc — System clock [MHz]
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Package Outline Unit : mm

100PIN QFP (PLASTIC)

239+04

+0.4
20.0-0.1

A ARBRBRRRRRRRRRRRRRRRRRRRRE

< <
i 3
+ +
> @ @
5 3
A
+0.35
2.75-0.15
+0.2
0.1-0.05
®
©
2
0°to10° | “!‘
o
+H
®
DETAIL A o
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+0.4 .
+04 +01
20.0-0.1 0.15-0.05

ABRRBRRRRRRRRRRRRRRRRRRREE

< <
b 3
+ H
AR ®
5 G
A
+0.35
2.75-0.15
@
©
7
0°t010° | g‘
+H
«©
DETAIL A o
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE QFP-100P-LOL 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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Package Outline

Unit : mm

100PIN LQFP (PLASTIC)
[J]16.0+0.2
J14.0+0.1

B
=)
wn
;=2
A
o~
=}
+H
26 n
(0.22) S|
EEEEEEREEEREEERELERERER ‘
25
b |
+0.2
15-01
88
01+01 +008 33
b=0.18-0.03 + |
& - ~
g
(0.18) 2
~
N
S
[}
0" to 10° DETAIL B
NOTE: Dimension "[I' does not include mold protrusion.
DETAIL A
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE LQFP-100P-L01 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)
[116.0+0.2
. 1140 +0.1
50
B
)
%)
fa2
A
N
=}
+H
2 0
6 0.22) g
b
+0.2
15-01
88
0.1+0.1 +008 29
b=0.18-0.03 + I
~
0.18) 4
(0. 3
=
N
=
Sy
0 to 10° 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

LEAD PLATING SPECIFICATIONS

ITEM SPEC.
LEAD MATERIAL 42 ALLOY
SOLDER COMPOSITION Sn-Bi Bi:1-4wt%
PLATING THICKNESS 5-18um
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