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SONY | CXP84632/84640/84648

CMOS 8-bit Single Chip Microcomputer

Description

The CXP84632/84640/84648 is a CMOS 8-bit single 80 pin QFP (Plastic)
chip microcomputer integrating on a single chip an
A/D converter, serial interface, timer/counter, time
base timer, capture timer/counter, I2C bus interface,
remote control reception circuit, PWM output, and
32kHz timer/counter besides the basic configurations
of 8-bit CPU, ROM, RAM, and 1/O port.

The CXP84632/84640/84648 also provides a sleep/

stop function that enables lower power consumption.
Structure

Silicon gate CMOS IC
Features

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

e Minimum instruction cycle 250ns at 16MHz operation (4.5 to 5.5V)
333ns at 12MHz operation (3.0 to 5.5V)
122ps at 32kHz operation (2.7 to 5.5V)

* Incorporated ROM capacity 32K bytes (CXP84632)
40K bytes (CXP84640)
48K bytes (CXP84648)

* Incorporated RAM capacity 2048 bytes
« Peripheral functions
— A/D converter 8 bits, 8 channels, successive approximation method
(Conversion time 20us/16MHz)
— Serial interface Srart-stop synchronization (UART), 1 channel

Incorporated buffer RAM (Auto transfer for 1 to 32 bytes), 1 channel
Incorporated 8-bit, 10-stage FIFO
(Auto transfer for 1 to 10 bytes), 1 channel
8-bit clock syncronization (MSB/LSB first selectable), 1 channel
— Timer 8-bit timer, 8-bit timer/counter, 19-bit time base timer,
16-bit capture timer/counter, 32kHz timer/counter
— I2C bus interface
— Remote control reception circuit 8-bit pulse measurement counter, 6-stage FIFO

— PWM output circuit 12 bits, 2 channels
* Interruption 21 factors, 15 vectors, multi-interruption possible
 Standby mode SLEEP/STOP
» Package 80-pin plastic QFP
* Piggyback/evaluation chip CXP84600 80-pin ceramic QFP

Perchase of Sony's I2C components conveys a licence under the Philips 12C Patent Rights to use these components
in an 12C system, provided that the system conforms to the 12C Standard Specifications as defined by Philips.

QO
1Y) € o
Y }Gf F} ‘ 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
w\% operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.

-1 = B


http://www.dzsc.com/ic/sell_search.html?keyword=CXP84632
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

CXP84632/84640/84648

SONY

Lld 01 0ld

/LHd 01 OHd

19d 01 09d

/4d
94d 01 0dd

G3d 01 ¥3d

€3dd 01 03d

,dd 01 0dd

122d 01 00d

,9d 01 0dd

LVd 01 0vd

I L40d

@ Z

d31NNOD/d3INIL d3NIL ISvd INIL
ZHXce /431vOSs3dd
AHV S31A4d 8¥0¢ SILAG M8Y/MOV/MCE Hv
NVY NOY

TOYLNOD INILSAS
/401vd3aNIO
MO010

V 140d (|9 1d0d||O LH0d ||d 1d0d |[3 1J0d ||4 LHOd (|9 1d0d ||H Ld0d

d371041NOD 1dNHH3LNI

3402 NdD
00 OdS AHV B

w5 £AY
l« >4 TVas
LINN 3OV4H3LNI > 0vas
sng ozl «—>5 1108
le—5 0710S
l«—6 103
Z ¥31NNOD/YIANIL _
34NLdVO Lig 9T AN
> oL
TH3INIL L9 8 :
0 ¥3ILNNOD/YINIL LIg 8 [+—< 003
(eHO) oIS
LINN FOVYILNI vias [ 79 ¢0S
[e—0Z¢IS
| (THO) LINN [0 T30S
Odid  30ovdy3aINl >0 10S
N EE S [« TIS
" 5 OMOS
nvy ¢ (OHO)LINN 1 00S
¥3ddng; FOVIEIINL i, o9
m vId3s < o 0SD
Odid | NINODOW3IY |+—o WY
T HOLVHINID WM 118 ZT|—»o TWMd
0 YOLVH3INID WM Lig 2T} ONMd
"OLvH3NTO :
3Lvd anve 1dvn |
" YALLINSNVYEL 1dvn - —»oaxL
YIAIFOTY LavN 0 axy
¥alyaaNooaw (8] LNV oroNY

i 0 0 O 1 O 3L I ——

welbelq xo0|g



SONY CXP84632/84640/84648

Pin Assignment (Top View)

o PF2/SDAO
o PF1/SCL1
o PFO/SCLO
o PI7/SO2
o PI6/SI2
o PI5/SCK2

o PG4
NC

PF3/SDA0 o+—»(1) (62)<—> PI4/INT4

PF4/PWMO o=—(2) (63)+—> PI3/INT3

PF5/PWML o—(3) (62)=—>2 PI2/INT2

PF6/TXD o+—(4) (6= PIL/INT1
PF7/RxD o—(5) (60— PIO/INTO

PDO o+—>(6) (59— PES/TO/ADJ
PD1 oe—>(7) (58— PE4
PD2 o e @ o PE3/NMI
PD3 o=—>(9) (56)+—— PE2/RMC
PD4 o @ @ o PE1/EC1
PD5 oe—»(11) (54y+—— PEO/ECO
PD6 oe—>(12) (53« PB7/SO1
PD7 o=—»(13) (520« PB6ISIL
PCO oe—>(14) (51y«—>> PB5/SCKL
PCL o+—>(15) (50— PB4/SO0
PC2 o (16) (a9« PB3/SIO
PC3 oe—>(17) (48)+—>> PB2/SCKO
PC4 o @ @ o PB1/CSO
PC5 o (19) (46)«—>° PBO/CINT
PC6 o (20 (a5)«—>0 PATIANT
PC7 o (22) (44)+—>° PABIANG
PHO o (22) (43+—>o PASIANS
PH1 o 23) (42y+—>° PA4IANA
PH2 oe—»(22) (a1) o PA3/AN3

®
®
®

AVss Oig
AVREF 079

o o o o o o o o o o o o O ©O
N < 0O O N~ | d Jd 0 X X o <€ o
IIIII‘w<<g|—uJ z z z
o oo a0 k& & = L < <L
EX o <€ «

< < <

o o o

Note) NC (Pin 73) must be connected Vob.
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CXP84632/84640/84648

Pin Description

Pin code I/O Functions
(Port A)
8-hit I/O port. I/O can be
set in a unit of signle bits.
PAO/ANO . Incorporation of the pull- | Analog inputs to A/D converter.
to I/O/Analog input : :
PA7/AN7 up resistance can be _set (8 pins)
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 I/O/Input (Port B) Chip select input for serial interface (CHO).
PB2/SCKO 1/0N/O /O canbe setinaunit | gerial clock I/O (CHO).
of single bits for lower . .
PB3/SI0 I/O/Input 7 bits. |ncorporation of Serial data Input (CHO)
PB4/S0O0 1/0/Output pull-up resistor canbe | serial data output (CHO).
— set through the software .
PB5/SCK1 I/O/1/0 in a unit of 4 bits. Serial clock I/0O (CH1).
PB6/SI1 1/0/Input (8 pins) Serial data input (CH1).
PB7/SO1 I/0O/Output Serial data output (CH1).
(Port C)
8-bit 1/0 port. I/0O can be set in a unit of single bits. Capable of driving
PCO to PC7 I/O 12mA sync current. Incorporation of pull-up resistor can be set through
the software in a unit of 4 bits.
(8 pins)
(Port D)
8-bit I/0O port. 1/0 can be set in a unit of single bits. Incorporation of pull-
PDO to PD7 Vo up resistor can be set through the software in a unit of 4 bits.
(8 pins)
PEO/ECO Input/Input External event inputs for timer/counter.
PE1/EC1 Input/Input (2 pins)
(Port E)
PE2/RMC Input/Input 6-bit port. Lower 4 bits | Remote control reception circuit input.
PE3/NMI Input/Input are for inputs; upper Non-maskable interruption request input.
2 bits are for outputs.
PE4 Output (6 pins)
PES5/TO/ Output/Output/ Rectangular wave output for 16-bit timer/counter.
ADJ Output Output for 32kHz oscillation frequency division.
PFO/SCLO Output/l/O Transfer clock I/O for I2C bus interface.
PF1/SCL1 utpu (Port F) (2pins)
Lower 7 bits are for 2 -
PF2/SDAO Output/I/o output; of which lower Tra_nsfer data I/O for I°C bus interface.
PF3/SDAL 4 bits are large current | (2Pins)
PF4/PWMO Output/Output élZmA) N-ch open PWM outputs
—— rain output. . '
PF5/PWM1 | Output/Output | The yppermost bit (2pins)
PF6/TxD Output/Output (PF7) is for input. UART transmission data output.
8pins
PF7/RxD Input/Input (8pins) UART reception data input.




SONY

CXP84632/84640/84648

Pin code 1/0 Functions
(Port G)
8-bit I/O port. /0O can be set in a unit of single bits. Incorporation of pull-
PGOto PG7 Vo up resistor can be set through the software in a unit of 4 bits.
(8 pins)
(Port H)
8-bit I/O port. /0 can be set in a unit of single bits. Incorporation of pull-
PHO to PHY Vo up resistor can be set through the software in a unit of 4 bits.
(8 pins)
PIO/INTO (Port 1) . . .
to I/O/Input 8-bit 11O port_ 1/0O can be EXte-rnal |nterrupt|0n request |npUtS.
P14/INT4 set in a unit of single (5 pins)
bits. Incorporation of
PI5/SCK2 I/O/1/0 pull-up resistor can be Serial clock I/0. (CH2)
set through the software - -
P16/SI2 I/O/Input in a unit of 4 bits. Serial data input. (CH2)
PI7/SO2 I/0/Output (8 pins) Serial data output. (CH2)
EXTAL Input Crystal connectors for system clock oscillation. When the clock is
supplied externally, input to EXTAL; opposite phase clock should be
XTAL Output input to XTAL.
TEX Input Crystal connectors for 32kHz timer/counter clock oscillation. For usage
TX Output as event counter, input to TEX, and open TX.
RST Input Low-level active, system reset.
NC NC.
Under normal operating conditions, connect to Vob.
AVREF Input Reference voltage input for A/D converter.
AVss A/D converter GND.
VDD Positive power supply.
Vss GND.
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CXP84632/84640/84648
I/O Circuit Format for Pins
Pin Circuit format When reset
Port A
. 0
Pull-up resistance [>o |
“0” when reset
Port A data >O_| g
4|
PAO/ANO Dj
t/o Port A direction 57 IP | Input protection Hi.z
PA7/AN7 [ﬁ ircuit i-
“0” when reset G; crredt
Data bus 7
RD (Port A)
Port A function
selection Input multiplexer
“0" when reset 1
. A/D converter 5
8 pins DPuII-up transistors
approx. 100kQ
Port B
O
Port | Pull-up resistance >0 |
“0” when reset
PBO/CINT Port B, | data >o_|'jj
PB1/CS0 4
PB3/SI0 . |
PB6/SI1 Port B, | direction 57 ﬂ Hi-Z
PI6/SI2 “0” when reset G;
Data bus ‘—ﬂ—@[ﬁ Schm|t|t input
RD (Port B, I) ﬂ|
CINT
CSO -——-
SI0 |:lPuII-up transistors
5 pins Si1 approx. 100kQ
Port B
Port | Pull-up resistance [>o | o
“0” when reset
SCK OUT
Serial clock output enable *D
I Port B, | function selection [— ) |
PB2/SCKO = ]
— when reset :!:)
PB5/SCK1 1 E
PI5/SCK2 PotBldaa 71 ) Hi-Z
Port B, | direction
“0” when reset
Data bus Q G:EGCFZ‘ Schmitt irlmput
RD (Port B, I) ﬂ|
. SCKin «— ! DPuII—up transistors
3 pins approx. 100kQ




SONY CXP84632/84640/84648

Pin Circuit format When reset
Port B

Port | Pull-up resistance

Y

“0” when reset

Serial data output enable D

Port B, | function selection LT

PB4/SO0
PB7/SO1
PI7/SO2

“0” when reset

g
-

Port B, | data [—* .
Hi-Z

Port B, | direction

“0” when reset

G
Data busﬂ ~

RD (Port B, ) N

. 0 ,
3 pins Pull-up transistors
P approx. 100kQ

Port C

Pull-up resistance > |

“0” when reset

Port C data >O_| 'jj

PCO to PC7 !
f— Hi-Z
Port C direction > 57[}1 ﬂ

“0” when reset G;

Data bus

’d
RD (Port C) N
0 Large current 12mA
8 pins 2 pull-up transistors
approx. 100kQ

PEO/ECO Port E

PE1/EC1 Port F g

PE2/RMC Schmitt input

PE3/NMI {E {b—«—» ECO, EC1, RMC, NMI, RxD Hi-Z
PF7/RxD

) —%—» Data bus
5 pins

RD (Port E, F)

Port E
PE4 ot E g
ort & data High level
“1” when reset
Data bus ‘ﬁ—
1 pin RD (Port E)




SONY CXP84632/84640/84648
Pin Circuit format When reset
Port E
Internal reset signal
Port E data > 00
“1" wh 1
whenreset TO —{0 MPX
ADJ16KH —> 10 = High level
PES5/TO/ADJ ADJ2KE —{ 11 with approx.
150kQ
resistor
Port E function selection (upper) o when reset
Port E function selection (lower)
“00” when reset & ADJ signals are frequency dividing output for
32kHz oscillation frequency adjustment.
TO output enable ADJ2K provides usage as buzzer output.
1 pin L Pull-up transistor approx. 150kQ
Port D > 0
Pull-up resistance |
Port G
“0” when reset
Port H
Port D, G, H data
PDO to PD7 D—ii; .
PGO to PG7 !
PHO to PH7 Hiz
Port D, G, H direction 57 E
“0” when reset
Data busﬂ
= S
_ RD (Port D, G, H) .
24 pins Upull-up transistors
approx. 100kQ
Port | 0
Pull-up resistance e |
“0” when reset
Port | data Do_| 'jj
]
1
PIO/INTO DL
to
Port | direction ﬂ
Pl14/INT4 ;,7 Hi-Z
“0” when reset G;
Data busﬂ@
b
RD (Port I) ~
INTO
INTL = Upull-up transistors
. INT2 approx. 100kQ
5 pins INT3
INT4
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CXP84632/84640/84648
Pin Circuit format When reset
Port F
SCL, SDA 4[)
12C output enable
PEO/SCLO (“0” when reset)
PF1/SCL1
PF2/SDAO B
PF3/SDA1 “1” when reset HI-Z
Schmltt input — H
SCL, SDA
(To 12C circuit) ™ BUS Sw
To internal 12C pin
(SCL1 for SCLO)
. E]Large current 12mA
4 pins
Port F
PWM
Port F output selection
PF4/PWMO “0” when reset
PF5/PWM1 Hiah | |
Port F data 'gh leve
“1” when reset
Data bus<—§]7
2 pins RD (Port F)
Port F
UART transmission circuit
Port F output selection ID
PF6/TxD “0” when reset )
High level
Port F data 9
“1" when reset
1 pin Data bus<—§]7
RD (Port F)
Port H
| Porth dam %@
“0” when reset
| Port H direction }
PHO to PH7 =
Data bus ﬂﬁ Hi-Z
RD (Port H)
Edge detection
Standby release
Data bus<—j
8 pins o
RD (Port H direction)

—9_



SONY CXP84632/84640/84648

Pin Circuit format When reset

EXTAL « Diagram shows circuit
XTAL EXTAL ﬂ composition during oscillation.
« Feedback resistor is removed Oscillation
I during stop, and XTAL
';7 becomes High level.

« Diagram shows circuit
composition during oscillation.

TEX
™ Q e} -
Oscillation
* When the operation of the oscillation
% circuit is stopped by the software,

the feedback resistor is removed,
. TX . and TEX and TX become Low level
2 pins and High level respectively.

Pull-up resistor

RST
Low level

) Schmitt input
1 pin

—10 -
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Absolute Maximum Ratings

(Vss = QV reference)

Item Symbol Rating Unit Remarks

VbD -0.3t0 +7.0 \%

Supely voltage AVss -0.31t0 +0.3 \%

Input voltagte ViN -0.3to +7.00% Y%

Output voltage Vourt -0.3to +7.0H v

High level output current loH -5 mA | Output (value per pin)

High level total output current | > loH -50 mA | Total for all output pins

Low level output current o 15 mA Qlllltgll?tz ‘(3\)/(;1:"1[1]5(3j Iggflzirg)e urent
loLc 20 mA | Large current outputs (value per pin) (2

Low level total output current | Y loL 100 mA | Total for all output pins

Operating temperature Topr —20to +75 °C

Storage temperature Tstg —55 to +150 °C

Allowable power dissipation | Pp 600 mw

0 vinv and Vout must not exceed Vop + 0.3V.

2 The large current output is for each pin of Port C (PC), Port FO (PFO0) to Port 3 (PF3).

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 = QV reference)

Item Symbol Min. Max. Unit Remarks
45 55 V | fc = 16MHz or less | Guaranteed operation
range for 1/2 and 1/4
3.0 55 V | fc = 12MHz or less | frequency dividing clock.
Guaranteed operation range for 1/16
. . \Y, A
Supply voltage Voo 2.7 55 frequency dividing clock or SLEEP mode
2.7 5.5 \Y Guaranteed operation range by TEX clock
Guaranteed data hold operation range
. . \ X
2.5 55 during STOP
0.7VoD VoD v |05
ViH
0.8VoD VoD v |06
High level input .
voltage ViHs 0.8VoD VoD V | Hysteresis input2
v Vob—-0.4| Voo +0.3 | V | EXTAL pint® 55 TEX pint [5
IHEX
Vop-0.2| Voo +0.2 | V | EXTAL pint® (8 TEX pint [6
0 03vop | v |05
ViL
0 02vop | v |LLLB
Low level input .
voltage ViLs 0 0.2Vop V Hysteresis |nputDZ
v -0.3 0.4 V | EXTAL pin3 B TEX pinl [
ILEX
-0.3 0.2 V | EXTAL pin(3. 08 TEX pinl (6
Operating temperature | Topr =20 +75 °C

[ Normal input port (each pin of PA, PB4, PB7, PC, PF0 to PF4, PG, PH and PI7)
2 Each pin of RST, CINT, CS0, SCKO, SCK1, SCK2, SI0, SI1, SI2, ECO, EC1, RMC, NMI, RxD, INTO, INT1,

INT2, INT3 and INT4

3 1tis specified only when the external clock is input.

O 1tis specified only when the external event count clock is input.

(5 This case applies to the range of 4.5 to 5.5V supply voltage (Vbb).
(5 This case applies to the range of 3.0 to 5.5V supply voltage (Vbb).

—12 —
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Electrical Characteristics
DC Characteristics

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

Item Symbol Pins Conditions Min. Typ. Max. | Unit
High level Ve |PAtoPD, | VoD =45V, lon=-0.5mA 4.0 Y
output voltage PE4, PES, | Vpp = 4.5V, lon = -1.2mA 3.5 %

PF4, PF5,
PF6, Vop = 4.5V, loL = 1.8mA 04 | V
PG to PI Vop = 4.5V, loL = 3.6mA 0.6 v
Low level
output voltage VoL PC, PFOto PF3| Vbbp = 4.5V, loL = 12.0mA 15 Vv
PFOto PF3 | Vob =4.5V, loL = 3.0mA 04 Vv
(SCLO, SCL1,
SDAQ, SDA1) | Vop = 4.5V, loL = 4.0mA 0.6 Vv
liHE Vop = 5.5V, ViH = 5.5V 0.5 40 HA
EXTAL
liLE Vop = 5.5V, ViL = 0.4V -0.5 -40 MA
lHT Vop = 5.5V, ViL = 5.5V 0.1 10 MA
TEX
|nput current liLt Vop = 5.5V, ViL = 0.4V -0.1 -10 UA
IR RSTH -15 —400 | pA
Vob = 5.5V, ViL = 0.4V
I PA to PDL2, —45 | KA
PGtoPI? ["\pp = 4.5V, Vi = 4.0V 278 WA
PA to PD2, _
Zar';?t'age Iiz PG to PI, &DZ 0 55;5;(/ +10 | pA
RSTH e
Open drain PFO to PF3
Vob = 5.5V
outputleakage | | (scio scr1 | o 10| pA
current (N'Ch SDAO SDA].) VoH = 5.5V
Tr off state)
[2C bus switch
connection i Vop = 4.5V
impedance Rss 28;% zlci:)l;\ll VscLo = VscL1 = 2.25V 120 Q
(Output Tr off ' Vspao = Vspa1 = 2.25V
state)

— 13 -
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CXP84632/84640/84648
ltem Symbol Pins Conditions Min. Typ. Max. | Unit
1/2 frequency dividing clock operation
Iop1 Vop = 5.5V, 16MHz crystal oscillation 31 50 | mA
(C1=C2=15pF)
Vop = 3V, 32kHz crystal oscillation;
Ipp2 and termination of 16MHz 40 100 HA
oscillation (C1 = C2 = 47pF)
Supply Von SLEEP mode
current Ibps1 Vop = 5.5V, 16MHz crystal oscillation 2.5 10 | mA
(C1=C2 = 15pF)
Vop = 3V, 32kHz crystal oscillation;
IDDs2 and termination of 16MHz 8 30 HA
oscillation (C1 = C2 = 47pF)
STOP mode
IpDs3 Vop = 5.5V, termination of 16MHz 10 HA
and 32kHz crystal oscillation
PA to PC,
Inout PEO to PE5,| Clock 1MHz
cap acit CIN PF to PI, 0V for all pins excluding measured 10 20 pF
pacity EXTAL, pins
TEX, RST

[ RsST specifies the input current when pull-up resistance has been selected; leakage current when no
resistance has been selected.

2 pA to PD, and PG to PI specify the input current when pull-up resistance has been selected; leakage
current when no resistance has been selected.
(3 When all pins are open.

—14 —
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Electrical Characteristics
DC Characteristics

Supply voltage (Vop) 3.0 to 3.6V (Ta=-20to +75°C, Vss = OV reference)
Item Symbol Pins Conditions Min. Typ. Max. | Unit
Hiah level Vop = 3.0V, lon = —0.15mA 2.7 Y
OLIJEIqute \\jgltage Vo PAto PD, = =
PE4, PES, VpD = 30V, loH =-0.5mA 2.3 V
PF4, PF5, | Vpp =3.0V, loL = 1.2mA 0.3 \Y%
PF6
Vob = 3.0V, loL = 1.6mA 0.5 Vv
Low level
output voltage VoL PC,PFOto PF3| Vobp = 3.0V, loL = 5.0mA 1 V
PFO to PF3 | Vbbp = 3.0V, loL = 2.0mA 0.3 Vv
(SCLO, SCL1,
SDAQ, SDA1) | Vop = 3.0V, loL = 2.5mA 0.5 Vv
lIHE Vop = 3.6V, Vi1 = 3.6V 0.3 20 MA
EXTAL
liLE Vop = 3.6V, ViL = 0.3V -0.3 -20 HA
lHT Vop = 3.6V, ViL = 3.6V 0.1 10 MA
TEX
|nput current liLt Vop = 3.6V, ViL = 0.4V -0.1 -10 UA
IR RSTH -0.9 —200 | pA
Vob = 3.6V, ViL = 0.3V
I PA to PDL2, —20 | KA
PGtoPI? ["\pp =30V, ViL= 2.7V _10 WA
PA to PD2, _
Zar';?t'age Iiz PG to PI, &DZ 0 33;6$</ +10 | pA
RSTH e
Open drain PFO to PF3
Vop = 3.6V
outputleakage | - |(scio, SCL1, | v 101 pA
current (N-ch SDAO, SDA1) VoH = 3.6V
Tr off state)
12C bus switch
connection ) Vop = 3.0V
impedance RBss gg;% 2ch;\11 VscLo = VscL1 = 1.5V 300 Q
(Output Tr off ' Vspao = Vspa1 = 1.5V
state)

— 15—
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CXP84632/84640/84648
ltem Symbol Pins Conditions Min. Typ. Max. | Unit
1/2 frequency dividing clock operation
Iop1 Vo = 3.6V, 12MHz crystal oscillation 11 25 | mA
(C1=C2=15pF)
Supply SLEEP mode
current lbpsy | VPP Vop = 3.6V, 12MHz crystal oscillation 0.5 25 | mA
(C1=C2=15pF)
STOP mode
IpDs3 Vop = 3.6V, termination of 16MHz 10 HA
and 32kHz crystal oscillation
PA to PC,
Input PEO to PES5,| Clock 1MHz
capacity Cin PF to PI, 0V for all pins excluding measured 10 20 pF
EXTAL, pins
TEX, RST

A RsT specifies the input current when pull-up resistance has been selected; leakage current when no
resistance has been selected.
2 pA to PD, and PG to PI specify the input current when pull-up resistance has been selected; leakage
current when no resistance has been selected.
(3 When all pins are open.

— 16 —
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AC Characteristics
(1) Clock timing

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

ltem Symbol| Pin Conditions Min. Typ. Max. Unit

XTAL _ . VoD = 4.5t0 5.5V 1 16

System clock frequency fc Fig. 1, Fig. 2 MHz
EXTAL 1 12

System clock input pulse | tx. EXTAL Fig. 1, Fig. 2 | Vo0 =451055V| 28 ns

width txH External clock drive 375

Systgm clock !nput tcr ExTAL | Fig- 1, Fig. 2 200 ns

rise time, fall time tcr External clock drive

Event count input clock ten ECO . 0

pulse width te EC1 Fig. 3 4tsys ns

Event count input clock ter ECO .

rise time, fall time ter EC1 Fig. 3 20 ms
TEX Vop = 2.7 to 5.5V

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

condition)

Event count input clock tre TEX . 10 S

input pulse width tH Fig. 3 H

Event count input clock tr TEX . 20 ms

rise time, fall time trr Fig. 3

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

Fig. 1. Clock timing

1/fc

EXTAL

—Z VoD — 0.4V (Vop = 4.5 to 5.5V)

Vob - 0.3V

0.4V (VDD = 4.5 t0 5.5V)
0.3V

Fig. 2. Clock applied conditions

Crystal oscillation
Ceramic oscillation

[
tXH tcr

External clock

txr tcr

32kHz clock applied condition
Crystal oscillation

EXTAL  XTAL EXTAL  XTAL TEX X
it L
C1 ‘%‘ % C2 74HCO4 C1 e C2
mh
Fig. 3. Event count clock timing
TEX
ECO
EC1
M
tEH tEF tEL
tTH tTF tTL
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(2) Serial transfer (CHO)

(Ta=-20to +75°C, Vob = 4.5 t0 5.5V, Vss = 0V reference)

ltem Symbol| Pin Condition Min. Max. Unit

CS! - SCK =~~ | Chip select transfer mode
delay time tocsk | SCKO (SCK = output mode) tsys +200 ns
CSt -~ SCK ==—= | Chip select transfer mode
floating delay time tocske | SCKO (SCK = output mode) tsys +200 ns
CS! - SO delay time| tocso | SO0 | Chip select transfer mode tsys + 200 ns
CS! - SO floating .
delay time tocsor | SO0 | Chip select transfer mode tsys + 200 ns
cS High level width | twhcs | CSO | Chip select transfer mode tsys + 200 ns
S _ ____ | Input mode 2tsys + 200 ns
SCK cycle time tkey SCKO

Output mode 16000/fc ns
SCK High and Low | tkw SCKG Input mode tsys + 100 ns
level widths tku Output mode 8000/fc — 100 ns
Slinput setup time | <10 SCK input mode —tsys + 100 ns
(against SCKt1) SCK output mode 200 ns
Slinput hold time | <10 SCK input mode 2tsys + 100 ns
(against SCK1) SCK output mode 100 ns
SCKI - SO ¢ SCK input mode 2tsys + 200 ns

. KSO SO0 —

delay time SCK 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) CS, SCK, Sl and SO represent CS0, SCKO, SI0 and SO0, 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, Vob = 3.0 to 3.6V, Vss = QV reference)

ltem Symbol| Pin Condition Min. Max. Unit
CS! - SCK =~u~ | Chip select transfer mode
t el il
delay time pesk | SCKO (SCK = output mode) tsys +250 ns
CSt - SCK —=—— | Chip select transfer mode
t -1IP
floating delay time PesKF | SCKO (SCK = output mode) tsys +200 ns
CS! - SO delay time| tocso | SO0 | Chip select transfer mode tsys + 250 ns
CSi -~ SOfloating | tr,.5or | 500 Chip select transfer mode tsys + 200 ns
delay time
CS High level width | twHcs | CSO | Chip select transfer mode tsys + 200 ns
S _ __ | Input mode 2tsys + 200 ns
SCK cycle time tkey SCKO
Output mode 16000/fc ns
SCK High and Low |tk SCKG Input mode tsys + 100 ns
level widths tku Output mode 8000/fc — 150 ns
Sl input setup time . S0 SCK input mode —tsys + 100 ns
(against SCK1) SCK output mode 200 ns
Slinput hold time tes S0 SCK input mode 2tsys + 100 ns
(against SCK1) SCK output mode 100 ns
SCK. - SO ¢ SCK input mode 2tsys + 250 ns
. KSO SO0 |——
delay time 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 represent CS0, SCKO, SI0 and SO0, respectively.

Note 3) The load of SCK output mode and SO output delay time is 50pF.
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Fig. 4. Serial transfer CHO timing
twHcs
CSO 0.8VpD
( 0.2VpDp
tkey
tbcsk IDCSKF
tkL tkH
_ -
0.8VbD 0.8Vbp
SCKO
K j 0.2VDbp,
SI0 g
tbcso tkso tDCSOF
— — —>
0.8VbD
SO0 Output data
0.2VpD

— 20—



SONY CXP84632/84640/84648

Serial transfer (CH1, CH2) (Ta=-20to +75°C, Vob = 4.5 to 5.5V, Vss = QV reference)
ltem Symbol| Pin Condition Min. Max. Unit
_ Input mode 2tsys + 200 ns
SCK cycle time tkey ggg Y
Output mode 16000/fc ns
SCK High and Low tkH SCK1 | Input mode tsys + 100 ns
level widths tke SCK2 | output mode 8000/fc — 50 ns
i i SCK input mode 100 ns
Sl mput setup time teik SI1
(against SCK1) SI2 SCK output mode 200 ns
Sl input hold time sl SCK input mode tsys + 200 ns
N tksi —
(against SCK1) SI2 SCK output mode 100 ns
¢ so1 | SCKinput mode tsys + 200 ns
SCK! - SO delay time KSO —
Y SO2 SCK output mode 100 ns

Note 1) tsys indicates three values according to the contents of the clock control register (CLC; O0OFEH) 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) SCK, Sl and SO represent SCK1, SI1, and SO1, respectively for CH1; they represent SCK2, SI2 and
S0O2, respectively for CH2.

Note 3) The load of SCK1 and SCK2 output modes and SO1 and SO2 output delay times is 50pF+1TTL.

Serial transfer (CH1, CH2) (Ta=-20to +75°C, Vop = 3.0 to 3.6V, Vss = 0V reference)
ltem Symbol| Pin Condition Min. Max. Unit
_ Input mode 2tsys + 200 ns
SCK cycle time tkey ggg
Output mode 16000/fc ns
SCK High and Low tkH SCK1 | Input mode tsys + 100 ns
level widths tke SCK2 | output mode 8000/fc — 150 ns
i i SCK input mode 100 ns
SI mput setup time te SI1
(against SCK1) SI2 SCK output mode 200 ns
Sl input hold time SI1 SCK input mode tsys + 200 ns
N tksi —
(against SCK1) SI2 SCK output mode 100 ns
N so1 | SCKinput mode tsys + 250 ns
SCK! - SO delay time KSO —
y SOZ | SCK 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) SCK, Sl and SO represent SCK1, SI1, and SO1, respectively for CH1; they represent SCK2, SI2 and
S0O2, respectively for CH2.

Note 3) The load of SCK1 and SCK2 output modes and SO1 and SO2 output delay times is 50pF.
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Fig. 5. Serial transfer CH1 and CH2 timing

SCK1
SCK2

SI1
SI2

SO1
SO2

tkey
tKL tkH
— —\ 0.8VbD
7 —& 0.2VbD
tsik tksI
—/ x— 0.8VbD
Input data Z
_\K 7 0.2VDbD
tkso
0.8VbD
Output data
0.2VbDp
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(3) A/D converter characteristics
(Ta=-20t0 +75°C, Vop = 3.0 to 5.5V, AVRer = 2.7 to Vbb, Vss = AVss = 0V reference)

Iltem Symbol Pin Condition Min. Typ. Max. Unit
Resolution 8 Bits
Linearity errror +3 LSB
Zero 5] Ta=25°C
transition voltage Vet Vob = AVREeF = 5.0V -0 10 70 mv
Full-scale transition Vss = AVss = 0V

Verl2 4910 4970 5030 mV
voltage
Linearity errror 5 LSB
Zero B Ta = 25°C
transition voltage Vzr VoD = AVREF = 3.3V -10 6.5 70 mvV
> Vss = AVss = 0V
Full-scale transition B
voltage VFT 3215 3280 3345 mV
Convertion time tconv 160/fapct® Hs
Sampling time tsavp 12/fapct® Hs
- Vop = 4.5 t0 5.5V Vop — 0.5 VoD \
Reference input Vrer | AVRer
voltage Vob = 3.0 to 3.6V Vob - 0.3 VoD
Analog input voltage | Vian ANO to AN7 0 AVREF
e Operation Vop = 5.5V 0.6 1.0 mA
mode  |vpp=3.6V 0.4 0.7 mA
AVREF current AVREF SLEEP mode
IREFS STOP mode 10 HA
32kHz operation mode

Fig.6. Definition of A/D converter terms

FFH
FEH

Digital conversion value

01H
00H

Linearity error

Vzt

Analog input

VFT

O vzr: Value at which the digital conversion value changes
from 0OH to 011 and vice versa.

L2 Ver: Value at which the digital conversion value changes
from FEH to FFH and vice versa.

(3 faoc 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:

O00FER).
CKS 0(q/2 selection) 1(¢ selection)
PCK1, PCKO
00 (@ = fex/2) fapc = fc/2 fapc = fc
01 (@ = fex/4) fapc = fc/4 fapc = fc/2
11 (@ = fex/16) fanc = fc/16 fapc = fc/8
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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
INT1
External interruption tiH INT2 1 s
High, Low level width ti INT3 H
INT4
NMI
Reset input Low level width trsL RST 32/fc s

Fig. 7. Interruption input timing

tiH tiL

INTO —Z 0.8VDDx
INT1

INT2 0.2VbD
INT3 —_— ‘ 7

INT4 tiL tiH
NMI / \
(NMI is specified only for Z
the falling edge) ,K 7

~

-

Fig. 8. RST input timing

RST \
0.2Vbp

trRSL
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(5) 12C bus timing

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

ltem Symbol Pin Condition Min. Max. | Unit
SCL clock frequency fsLc SCL 0 100 kHz
Bus-free time before starting transfer tsur SDA, SCL 4.7 us
Hold time for starting transfer tHD; sTA SDA, SCL 4.0 us
Clock Low level width tLow SCL 47 us
Clock High level width trHicH SCL 4.0 us
Setup time for repetitive transfers tsu; sTA SDA, SCL 4.7 us
Data bold time tHD; DAT SDA, SCL ol s
Data setup time tsu; paT SDA, SCL 250 ns
SDA, SCL rise time tr SDA, SCL 1 us
SDA, SCL fall time tr SDA, SCL 300 ns
Setup time for transfer completion tsu; sto SDA, SCL 4.7 us

(i The data hold time must exceed 300ns because the SCL rise time (300ns max.) is not taken into
consideration.

Fig. 9. 12C bus transfer timing

F
SDA X X
] s o
i : tF —»
ScL e
- e —> <! tsu;STA
P S | tLow tHD; DAT tHIGH tsu; DAT 1 St

Fig. 10. Recommended circuit example for 12C device

——
T
12C 12c
device device

Rs gRsRs gRsté =Re

SDAO
(or SDA1)
SCLO

(or SCL1)

 Pull-up resistors (Rp) must be connected to SDAO (or SDA1) and SCLO (or SCL1).
« Serial resistance (Rs = 300Q or less) of SDAO (or SDA1) and SCLO (or SCL1) reduces spike noise caused
by CRT flash-over.
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Appendix

Fig. 11. SPC700 Series recommended oscillation circuit

@

(i)

EXTAL  XTAL TEX X
Rd Rd
+—il +—ll
C1 = C2 C1 __/\ C2
j/; 71; } j/;
77
Circuit
Manufacturer Model fc (MHz) | C1 (pF) C2 (pF) Rd (Q) example
8.00 10 10
RIVER 10.00 .
ELETEC HC-49/U03 0 0]
CO., LTD. 12.00 S 5
16.00
8.00 16 (12) 16 (12) 0
10.00 16 (12) 16 (12)
HC-49/U (-S) @)
KINSEKI LTD. 12.00 12 12 0
16.00 12 12 0
P3 32.768kHz 30 18 470k (i)
Mask option table
ltem Content
Reset pin pull-up resistor Non-existent Existent
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Characteristics Curve

IbD vSs. VDD
(fc = 12MHz, Ta = 25°C, Typical)

—

‘112 frequency mode

/ /"—‘|

1/4 frequency mode

1/16 frequency mode
[

|
SLEEP mode

3 4 5 6
Vbb—Supply voltage [V]

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

1/2 frequency mode

//
|

~

1/4 frequency mode

1/16 frequency mode

SLEEP mode

IDD vs. VDD
(fc = 16MHz, Ta = 25°C, Typical)
50.0 50.0
——=1/2 frequency mode
el ]
-] |
i —— 1/4 frequency mode
- //
10.0 - 10.0
5.0 —==1/16 frequency mode
< - —
- E
€ _.-4 SLEEP mode =
g 1.0 £ 10
3 g
o =
> 05 - 3k . ci: 0.5
2kH =
=) - (i;strjcrtri]c?n)e g
\ >
: g
a o
- [a)
0.1 - 01
(100uA) 32kHz (100uA)
0.05 -~ TSLEEP mode 0.05
(50uA) P (50uA)
0.01 0.01
(10pA) = (10pA)
3 4 5 6
Vbb—Supply voltage [V]
IbD vs. fc
(Vop = 5.0V, Ta = 25°C, Typical)
30 30
— 1/2 fre —_
T quency mode z
E E
£ g
o 20 o 20
5 e =
o o
= >
3 g
5 - g
¢ 1/4 frequency mode @
Q o
58 19 2 10
/ 1/16 frequency mode
’ [
I—
o e — SLEEP mode o
1 5 10 15 16

fc—System clock [MHz]
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Package Outline Unit: mm
80PIN QFP (PLASTIC)
239+04
+0.1
+0.4 0.15-0.05
20.0-0.1 — ==

» . o]

—1
65 =40
=] F—
[ "
=] F—
] ——
=] TN
] F—m So o
— e ™
] O O o ol o 9
=] ——— <~
fe—— = )
=] F— A
=] F—
] ——
80 =5 O :|:|:125 o +02
] F— -
‘ —N01-005
Bu0606000000000008060 | =
/
1 4 N A
+0.15 +0.35 g
0.8 0.35-0.1 2.75-0.15 +
= 012 (M) P
S

0° to 10°

DETAIL A PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE QFP-80P-L01 LEAD TREATMENT SOLDER PLATING
EIAJ CODE [QFP080-P-1420-A LEAD MATERIAL COPPER / 42 ALLOY
JEDEC CODE _— PACKAGE WEIGHT 1.69
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