SONY | CXP82940/82948/82952/82960

CMOS 8-bit Single Chip Microcomputer

Description

The CXP82940/82948/82952/82960 is a CMOS 8-bit
single chip microcomputer integrating on a single
chip an A/D converter, serial interface, timer/counter,
time base timer, fluorescent display panel
controller/driver, 12C bus interface, remote control
transmission circuit, remote control reception circuit,
and 32kHz timer/counter besides the basic
configurations of 8-bit CPU, ROM, RAM, and /O

80 pin QFP (Plastic)

port.

Featuresl

« Wide-range instruction system (213 instructions)

to cover various types of data

Structure
Silicon gate CMOS IC

— 16-bit arithmetic/multiplication and division/boolean bit operation instructions

e Minimum instruction cycle

« Incorporated ROM capacity

« Incorporated RAM capacity
« Periphera; functions
— A/D converter

— Serial interface

— Timers

— Fluorescent display panel controller/driver

— 12C bus interface
— Remote control transmission circuit

— Remote control reception circuit
« Interruption
e Standby mode
« Package
« Piggyback/evaluation chip

250ns at 16MHz operation

(122us at 32kHz operation)

40K bytes (CXP82940)

48K bytes (CXP82948)

52K bytes (CXP82952)

60K bytes (CXP82960)

2048 bytes (including fluorescent display area)

8-bit, 8-channel, successive approximation method
(Conversion time of 20us/16MHz)

Buffer RAM incorporated (Auto transfer for 1 to 32 bytes), 1 channel
8-bit, 8-stage FIFO incorporated

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

8-bit timer, 8-bit timer/counter, 19-bit time base timer
32kHz timer/counter

Maximum of 196 segments display possible

1 to 16-digit dynamic display

Dimmer function

High voltage drive output (40V)

Incorporated pull-down resistor (Mask option)
Hardware key scan function

Maximum of 12 x 8 key matrix supportable

Auto transmission for 1 to 32 bytes,

restart function, carrier output function

8-bit pulse measurement counter, 6-stage FIFO
16 factors, 15 vectors, multi-interruption possible
SLEEP/STOP

80-pin plastic QFP

CXP82900 80-pin ceramic QFP

Perchase of Sony’s 12C 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.

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.

-1- E95130-PK
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CXP82940/82948/82952/82960

Pin Assignment (Top View)

o PEO/EC/INTO

o PG3
o PG2
o PG1
o PGO

®

PE1/INT10
PE2/INT20
PE3/INT3/NMI o
PE4/RMC ©
PE5 0
PE6/RMCO o
PE7/TO/ADJ o
PBO©
PB1/CS0©
PB2/SCKO ©
PB3/SI0 ©
PB4/SO0 ©
PB5/SCK1 o
PB6/SI1 ©
PB7/SO1 o
PAO/ANOQ o
PA1/AN1 0
PA2/AN2 o
PA3/AN3 0
PA4/AN4 o
PA5/ANS 0
PAG/ANG ©
PA7/AN7 o
AVDD ©

S O.00.8,66,0.6,8,80,0.:6:8,0,0,0.0.0,00.0.0

®

AVREF ©

o TEX
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Note) NC (Pin 75) must be connected to Vop.
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KR5 ©
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PC5

BR®®

DO

O0G,8,0,6,0,60,00,0.66)

o T7
o T8/S19
0 T9/S18
o T10/S17
o T11/S16
o T12/S15
0 T13/S14
—0 T14/S13
0 T15/S12
o S11
o S10
o S9
o S8
© PD7/S7
© PD6/S6
© PD5/S5
O PD4/S4
© PD3/S3
© PD2/S2
© PD1/S1
© PDO0/SO
© VFDP
O PC7/KR7
© PC6/KR6
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Pin Description

Pin code 1/0 Functions
(Port A)
8-bit 1/0 port. 1/0 can
be set in a unit of
PAO/ANO o/ single bits.
to Analod inout Incorporation of pull-up | Analog inputs to A/D converter. (8 pins)
PA7/AN7 g1np resistor can be set
through the software in
a unit of 4 bits.
(8 pins)
PBO I/O
PB1/CS0 I/O/Input (Port B) Chip select input for serial interface (CHO).
— 8-bit 1/0 port. I/0O can -
PB2/SCKO I/O/1/0 be set in a unit of Serial clock I/O (CHO).
PB3/SI0 1/O/Input single bits. Serial data input (CHO).
Incorporation of pull-up -
PB4/SO0 I/O/Output resistor can be set Serial data output (CHO).
PB5/SCK1 1/0/1/10 through the software in | Serial clock 1/0 (CH1).
a unit of 4 bits. - -
PB6/SI1 I/O/Input (8 pins) Serial data input (CH1).
PB7/SO1 I/O/Output Serial data output (CH1).
(Port C)
8-bit I/O port. 1/0 can
be set in a unit of single
PCO/KRO gngipsslc?uoéedrﬂvmg Serves as key return inputs when operating
to I/O/Input Incor o?/ation of uil—u key scan with fluorescent display panel (FDP)
PC7/KR7 orp P P segment signal (8 pins).
resistor can be set
through the software in
a unit of 4 bits.
(8 pins)
— External event inputs for
PEO/INTO/EC | Input/input/input Inputs for timer/counter.
PE1/INT1 Input/Input external
interruption
PEZ/INTZ |npu'f/|nput request_
Port E) (4 pins) ; ; ;
PE3/INT3/ ( ) i Non-maskable interruption
NMI Input/Input/Input | 8-bit port. Lower 6 bits request input.
are for inputs; upper . —
PE4/RMC Input/Input 2 bits are for outputs. Remote control reception circuit input.
PE5 Input (8 pins)
. P | ..
PEG/RMCO Output/Output Qamer output of remote control transmission
circuit.
Output/Output/ Output for the timer/counter rectangular waves,
PE7/TO/AD] Output and 32kHz oscillation dividing frequency.
(Port F)
PFO/SCLO Output/l/O 4-bit output port, Transfer clock I/Os for 12C bus interface.
PF1/SCL1 X
operating as N-ch open
PE2/SDAD drain output for large
current (12mA). 2 i
PE3/SDAL Output/l/O ( ) Transfer data I/Os for 12C bus interface.

(4 pins)
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CXP82940/82948/82952/82960

Pin code I/O Functions

(Port G)
8-bit I/0O port. 1/0 can be set in a unit of single bits.

PGO to PG3 I/0 Incorporation of pull-up resistor can be set through the software in a unit
of 4 bits.
(4 pins)

PDO0/SO (Port D) .

to Output/Output | 8-bit output ports. '(ZSD'?nssgmem signal outputs.

PD7/S7 (8 pins) P

S8to S11 Output FDP segment signal outputs. (4 pins)

T8/S12 - . .

to Output/Output gut;l):st)s for FDP timing signals/segment signals.

T15/S19 P

TOto T7 Output FDP timing signal outputs.

VFpp FDP voltage supply when incorporated resistor is set by mask option.

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. Set 32kHz
crystal oscillator between TEX and TX. For usage as event input, attach

> Output clock source to TEX, and open TX.

RST Input Low-level active, system reset.

NC NC. Under normal operation, connect to Vob.

AVDD Positive power supply for A/D converter.

AVREF Input Reference voltage input for A/D converter.

AVss A/D converter GND.

Vob Positive power supply.

Vss GND.
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I/0 Circuit Format for Pins

Pin Circuit format When reset
Port A
|
Pull-up resistor [>o |
"0" when reset
Port A data >o_| 'jj
i
PAO/ANO DL
to Port A direction 57 IP Input
rotection .
PA7/AN7 "0" when reset G; Eircuit Hi-Z
Data bus
X .
RD (Port A)
Port A input
selection Input multiplexer
"0"whenreset oo erer <—§7
8 pins DPuII—up transistor approx. 100kQ
Port B
[m|
Pull-up resistor [>o |
"0" when reset
Port B data >o_| 'jj
— —
PB1/CSO
PB3/SI0 7
Port B direction .
PB6/SI1 e P Hi-Z
"0" when reset
Schmitt input
Data bus ) |
RD (Port B) “|
CS0
sio
Si1 DPuII-up transistor approx. 100kQ
3 pins Not Schmitt input for SI0O and SI1.
p
Port B
Pull-up resistor {>C
"0" when reset
SCK OUT 7D
Output enable
PortBoutput | [
= selection M —
PB2/SCKO .
— 0" when reset
PB5/SCK1 .
Port B data [—* P Hi-Z
Port B direction
"0" when reset
Data bus «—<| G:[G; Schmitt input
f O s <]
RD (Port B) |
2 pins SCKin <+—— Upull-up transistor approx. 100kQ
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Pin Circuit format When reset
Port B

Y

Pull-up resistor

"0" when reset

SO——
Output enable D |
Port B output - 1

PB4/SO0 "S?Liﬁzznreset
PB7/SO1

Port B data [

Port B direction

“0” when reset

Data bus i
t o
RD (Port B) ~

o Pull-up transistor approx. 100kQ

2 pins

Port C

b

Pull-up resistor [>o [

"0" when reset

Port C data 'jj
PCO/KRO D—' |

1
o DL
PC7/KR7 Port C direction 'j:l n iz

"0" when reset

Data bus

/N

RD (Port C)

Key input signal 0 Large current 12mA

8 pins
P L Pull-up transistor approx. 100kQ
PEO/EC/INTO Port E Schmitt input EC/INTO
PEL1/INT1 | :H%
PE2/INT2 Ilill |E > INT3/NMI .
PE3/INT3/NMI RMC Hi-Z

PE4/RMC L P Data bus

5 pins

RD (Port E)
Port E
PES ey
. |£| | {%—> Data bus Hi-Z
1 pin RD (Port E)
Port E Remote control

transmission circuit
| Port E output selection Ii
S
"0" when reset
PE6/RMCO
| Reset E data '—4- o ﬂ High level

utput enable
"1" when reset

Data bus <—<]7
t

RD (Port E)

1 pin
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Pin Circuit format When reset
Port E
Internal reset signal
Port E data — 00
"1" when reset TO — 01
apatekd {10 X
Apaokd 11 Lo High level
PE7/TO/ADJ (with approx.
150kQ
_ resistor when
Port E output selection (upper) [—
reset)
Port E output selection (lower)
"00" when reset L ADJ signal is a frequency dividing output for
32kHz oscillation frequency adjustment.
TO output enable ADJ2 can be used for buzzer output.
1 pin L Pull-up transistor approx. 150kQ.
Port F
SCL, SDA 4[)
PFO/SCLO 12C output enable y bﬂi Large current
e 12mA
PF1/SCL1 ("0" when reset)
PF2/SDAO .
PF3/SDAL - Hi-Zz
"1" when reset Ep
Schmitt input — =
SCL, SDA |
(I2C circuit) 1| BUS SwW
To internal 12C pin
. (to SCL1 for SCLO)
4 pins
Port B
Pull-up resistor {>° ] .
Port G
"0" when reset
Port B data or
Port G data D—”;‘
PBO |
PGO to PG3 . .
Port B direction or Hi-Z
Port G direction | 57 E
"0" when reset
Data bus -
b
RD (Port B or Port G) N
5 pins DPuII-up transistor approx. 100kQ
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Pin Circuit format When reset
Port D
|:'High voltage drive transistor
Segment output data jD a
Output selection
PDO0/S0O control signal Hi-Z or
to ("0" when reset) Low level
PD7/S7 (OP) Mask option
| Port D data '—‘ (Wh.en P.D
resistor Is
Pull-down connected)
transistor
Data bus +—<}—— VFop
X
8 pins RD (Port D)
I:lHigh voltage drive transistor
S8to S11 S_eg_ment output data 0
Timing output data
T15/S12 ) — Hi-Z or
to Output selection
control signal Low level
T8/S19 ("0" when reset) (when PD
TOto T7 @ Mask option resistor is
connected)
Pull-down
resistor
20 pins VFop
EXTAL « Diagram shows circuit
composition during oscillation.
EXTAL >—.—P—>
XTAL n ﬂ > o _—
» Feedback resistor is removed Oscillation
during stop, and XTAL
I becomes High.
2 pins XTAL
» Diagram shows circuit
composition during oscillation.
TEX [ ] i ’
TX illati
« When the operation of the oscillation Oscillation
';7 circuit is stopped by the software,
the feedback resistor is removed,
2 pins X and TEX becomes Low level and TX
p becomes High level.
Pull-up resistor
RST & e
Mask option Low level
. : P @—»
1 pin Schmitt input
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Absolute Maximum Ratings (Vss = 0V reference)
Item Symbol Rating Unit Remarks
Supply voltage VoD -0.3t0+7.0 \
Input voltage VIN -0.3to +7.0H \
Output voltage Vour -0.3to +7.0H \

As P channel transistor is open drain,

Display output voltage Vob Vop-40to Vop + 0.3 \ Vob is reference.

loH -5 mA | All pins excluding outputsDZ (value per pin)

lobH1 -15 mA | Display outputs SO to S11 (value per pin)
Display outputs TOto T7, and T8/S19 to

High level output current

lopH2 —35 mA T15/S12 (value per pin)
High level total output YloH -40 mA | Total for all pins excluding display outputs
current Y lobH -100 mA | Total for all display outputs
loL 15 mA | Port (value per pin)
Low level output current
loLc 20 mA | Large current Port (value per pin)[13
Low level total output current | 5 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 mwW

0 vin and Vout must not exceed Voo + 0.3V.

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

(3 The large current drive transistor is the N-CH transistor of Port C (PC) and Port F (PF).

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.

—10 -
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Recommended Operating Conditions

(Vss = 0OV reference)

Iltem Symbol Min. Max. Unit Remarks
45 55 Vv Guaranteed operation range for high-speed
' ’ mode (1/2, 1/4 frequency dividing clock)
Guaranteed operation range for low-speed
35 5.5 Y mode (1/16 frequency dividing clock) or
Supply voltage VbD SLEEP mode
27 55 Vv Guaranteed operation range with TEX
clock
2.5 5.5 \% Guaranteed data hold range during STOP
ViH 0.7Vop VoD VARRE!
High level input . B
voltage ViHs 0.8Vobp VbD \% Hysteresis input
ViHex |Vop—0.4|Vop+03| V | EXTALE
ViL 0 03vop | Vv |0
Low level input . B
voltage ViLs 0 0.2Vop \% Hysteresis input
VILEX -0.3 0.4 V | EXTALLE
Operating temperature | Topr -20 +75 °C

(i value for each pin of normal input port (PA, PBO, PB3, PB4, PB6, PB7, PC, PES5, PG).
2 value of the following pins: RST, CS0, SCKO, SCK1, EC/INTO, INTZ1, INT2, INT3/NMI, RMC, SCLO, SCL1,

SDAO, SDAL.

3 Specifies only during external clock input.

-11 -
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Electrical Characteristics

DC Characteristics (Ta =—-20 to +75°C, Vss = OV reference)
Iltem Symbol Pins Conditions Min. Typ. Max. | Unit
High level v Vob = 4.5V, loH = -0.5mA 4.0 \%
OH
output current PA, PB, VoD = 4.5V, loH = —=1.2mA 35 Y
PC, PES,
PE7, PG | VoD = 4.5V, loL = 1.8mA 04 | Vv
Vop = 4.5V, loL = 3.6mA 0.6 V
Low level Vo | PC,PF VoD = 4.5V, loL = 12.0mA 15 | Vv
output current
PF Vop = 4.5V, loL = 3.0mA 04 | V
(SCLO, SCL1,
SDAQ, SDA1) | Vob = 4.5V, loL = 4.0mA 0.6 \Y
lIHE Vop = 5.5V, ViH=5.5V 0.5 40 A
EXTAL
liLE Vop = 5.5V, ViL = 0.4V -0.5 —-40 A
IiHT TEX Vop = 5.5V, ViL = 5.5V 0.1 10 A
Input current It Vob = 5.5V, ViL = 0.4V -0.1 -10 A
iR RSTH -15 —400 | pA
Vobp = 5.5V, ViL = 0.4V
L PA g pcl?, -50 | pA
PG VoD = 4.5V, ViL = 4.0V -3.3 LA
SO0 to S11 -8 mA
Display output lon S12/T15t0 | VoD i 4.5V
current S19/T8, VoH = Vpbp — 2.5V 20 mA
TOto T7
Open drain output S0to S11, Vob = 5.5V

leakage current | lou | SL2MIS10 10— vop — 35y 20 | pA

S19/T8, _
(P-CH Tr off state) Toto T7 Vepp = VDD — 35V
S0 to S11,
Pull-down S12/T15to | Vobb =5V
. R
resistance® - S19/T8, Vob — Vrop = 30V 60 100 270 | kQ
TOto T7
B
110 | gég PE= Vob = 5.5V +10 A
leakage current 'z —— Vi=0, 55V - H
RSTH e
Open drain
output leakage
= = 10 A
current (N-ch Tr ILoH PF Vob = 5.5V, VoH = 5.5V 3
off state)
I2C bus switch
connection Vop = 4.5V
. SCLO: SCL1
impedance Rss SDAO: SDA1 | Vscto = Vscu = 2.25V 120 Q
(Output Tr off ' Vspao = Vspa1 = 2.25V
state)

—12 -
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ltem Symbol Pins Conditions Min. Typ. | Max. | Unit

High speed mode operation

1/2 frequency dividing clock
Iop1 ( a Y 9 ) 31 50 mA

Vob = 5.5V, 10MHz crystal
oscillation (C1 = C2 = 15pF)

Vop = 3V, 32MHz crystal
. . ! 4 1 A
oscillation (C1 = C2 = 47pF) 0 00 |

Power supply SLEEP mode

VbD
current
u Ipos1 Vob = 5.5V, 16MHz crystal 25 1 10

oscillation (C1 = C2 = 15pF)
| Vobp = 3V, 32kHz crystal
bps2 oscillation (C1 = C2 = 47pF)

STOP mode
Ipps3 Vop = 5.5V, termination of 16MHz 10 HA
and 32kHz crystal oscillation

IbD2

mA

PAto PC,
PEO to PE5,
Input _ Cin PF, PG,
capacity EXTAL,
XTAL, TEX,
TX, RST

Clock 1MHz
0V for all pins excluding 10 20 pF
measured pins

(i RST specifies the input current when pull-up resistance has been selected; leakage current when no
resistance has been selected.

2 pA to PC and PG specify the input current when pull-up resistance has been selected, leakage current
when no resistance has been selected.

3 When incorporated pull-down resistance has been selected through mask option.

(4 when all pins are open.

—13-—
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AC Characteristics
(1) Clock timing

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

Item Symbol Pin Conditions Min. Typ. Max. | Unit
XTAL . .
System clock frequency fc EXTAL Fig. 1, Fig. 2 1 16 MHz
. ; txL Fig. 1, Fig. 2
Syst lock t pul dth ’
ystem clock input pulse wi ten EXTAL External clock drive 28 ns
System clock input rise time, tcr Fig. 1, Fig. 2
fall time tcr EXTAL External clock drive 200 ns
Event count input clock ten — : 0
pulse width teL EC Fig. 3 4tsys ns
Event count input clock ter — .
rise time, fall time ter EC Fig. 3 20 ms
TEX Vop = 2.7 to 5.5V
System clock frequency fc > Fig. 2 (32kHz clock 32.768 kHz
applied condition)
Event count input trL .
pulse width tm | X |FG:3 10 us
Event count input rise time, trr .
fall time tre TEX Fig. 3 20 ms

Dtsys indicates the three values below according
clock registor (address: 00FEH).

to the upper two bits (CPU clock selected) of the control

tsys (ns) = 2000/fc (upper two bits = "00"), 4000/fc (upper two bits = "01"), 16000/fc (upper two bits = "11")

*Z Vop - 0.4V

0.4v

txL tcr

32kHz clock applied condition
Crystal oscillation

TEX

X
74HCO4 C1/72;;7m_‘+‘7]/_7 C2

Fig. 1. Clock timing 1fc
EXTAL
txH tcr
Fig. 2. Clock applied conditions
Crystal oscillation
Ceramic oscillation External clock
EXTAL  XTAL EXTAL  XTAL
il
Fig. 3. Event count clock timing

TEX
EC

tEH
tTH

0.8VbD

0.2VbDp

tER
tTR

teL
tTL

ter
tTF
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(2) Serial transfer (CHO)

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

Item Symbol| Pin Condition Min. Max. Unit
CS | - SCK ——— | Chip select transfer mode
il ns
delay time tocsk | SCKO (SCK = output mode) 1.5tsys + 200
CSt - SCK ——— | Chip select transfer mode
il S ns
float delay time tocskr | SCKO (SCK = output mode) 1.5tsys + 200
€S - SO tocso | SO0 Chip select transfer mode 1.5tsys +200 | ns
delay time
€St - SO. tocsor | SO0 Chip select transfer mode 1.5tsys +200 | ns
float delay time
CS High level width twics [CSO | Chip select transfer mode | tsys + 200 ns
_ Input mode 2tsys + 200 ns
SCK cycle time tkey SCKO P Y
Output mode 8000/fc ns
SCK tkn SCKG Input mode tsys + 100 ns
H|gh, Low |eVe| W|dth tKL Output mode 8000/fC —100 ns
Sl input setup time t S0 SCK input mode —tsyS + 100 ns
~~i, SIK p—
(for SCK 1) SCK output mode 200 ns
Sl input hold time SCK input mode 2tsys + 100 ns
(for SCK 1) s |sl0 ==r
SCK output mode 100 ns
SCK | - SO i <00 SCK input mode 2tsys + 200 ns
. KSO [—
delay time SCK output mode 100 ns

Note 1) tsys indicates the three values below according to the upper two bits (CPU clock selected) of the
control clock registor (address: O0FEH).
tsys (ns) = 2000/fc (upper two bits = "00"), 4000/fc (upper two bits = "01"), 16000/fc (upper two bits = "11")
Note 2) CS, SCK, Sl and SO correspond to each pin of CS0, SCKO, SI0 and SOO.
Note 3) The load condition for the SC_Koutput mode, SO output delay time is 50pF + 1TTL.

—15—
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Fig. 4. Serial transfer CHO timing (CHO)

twHCs
-0 0.8VbD
- 0.2VDD
tkey
tbcsk tKL tKH tDCSKF
)l - . N
] 0.8VpD 0.8VDD
SCKO
’\ 7 0.2Vbp
tsik | tksl
*[ 3 0.8VpD
SI0 Input data| ——+ ~ Fem-mme-----
*\ -+ 0.2VDbD
tbeso tkso tDCSOF
] - -
[ 0.8VDbD
SO0 Output data
‘K 0.2VoD

- 16 —
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Serial transfer (CH1) (SIO mode)

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

ltem Symbol| Pin Condition Min. Max. Unit
— — | Input mode 2tsys + 200 ns
SCK1 cycle time tkey SCK1

Ouput mode 16000/fc ns

SCK1 tiH ScKL Input mode tsys + 100 ns

High, Low level width tkL Ouput mode 8000/fc — 50 ns

SI1 input setup time tai si SCK1 input mode 100 ns

(for SCK1 1) SCK1 ouput mode 200 ns

SI1 input hold time t - SCK1 input mode tsys + 200 ns
KSI J—

(for SCK1 1) SCK1 ouput mode 100 ns

_ _ SCK1 input mode tsys + 200 ns
SCK1 ! - SO1 delay time | tkso SOl [——

SCK1 ouput mode 100 ns

Note 1) tsys indicates the three values below according to the upper two bits (CPU clock selected) of the
control clock registor (address: 00FER).
tsys (ns) = 2000/fc (upper two bits = "00"), 4000/fc (upper two bits = "01"), 16000/fc (upper two bits = "11")
Note 2) The load condition for the SCK1loutput mode, SO1 output delay time is 50pF + 1TTL.

Fig. 5. Serial transfer CH1 timing (SIO mode)

tkey

tKL

tKH

SCK1
/ \ 0.8VpD
\ 7 fY 0.2VbDp
tsik tKsI
fz xf 0.8Vbp
SI1 Input data
*i *Z 0.2VpD
tkso
Z 0.8Vbp
SO1 Output data
*\ 0.2VbD
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CXP82940/82948/82952/82960

Serial transfer (CH1) (Special mode)

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

Item Symbol Pin Condition Min. Typ. Max. | Unit
SO1 cycle time treyd 281 104 Hs
Sl1 data setup time fLsu Si1 2 us
Sl1 data hold time fLHo Si1 2 us

Utey is specified only when the lower two bits (SO1 clock selected) of the serial mode register (CH1) (SIOM1.:

address 01E2H) is set to 104ps.

Note) The load condition for SO1 is 50pF + 1TTL.

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

SO1

_/

fLey

fLey

/

SI1

Start bit

\

\ Output data bit

0.5VpD

tLevr2

fLsu | tLHD

Input
data bit

T
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(3) A/D converter characteristics
(Ta=-20to +75°C, Vop = 4.5 to 5.5V, AVRer = 4.0 to AVDD, Vss = AVss = 0V reference)

ltem Symbol Pin Condition Min. Typ. | Max. | Unit
Resolution 8 Bits
Linearity error +3 |LSB
\%slttgg;reansmon vartt JI?D—: i?/DCD = AVRer = 5.0V -10 10 70 mv
Full-scale 3 Vss=AVss =0V
transition voltage VET 4910 4970 | 5030 | mV
Conversion time tconv 160/fanc® us
Sampling time tsamp 12/fancl® us
Reference input voltage | Vrer | AVREF Vop = AVbop=4.5t0 5.5V | AVbp— 0.5 AVop | V
Analog input voltage VIAN ANO to AN7 0 AVREF | V
IREF Operation mode 0.6 1.0 [ mA
AVREF current AVREF SLEEP mode
IREFS STOP mode 10 HA
32kHz operation mode

Fig. 7. Definition of A/D converter terms

FFH
FEH

Digital conversion value

01H
00H

Linearity error

Vzt

Analog input

VFT

0 vz

L2 Ve

Value at which the digital conversion value change

from 00H to 01+ and vice versa.

Value at which the digital conversion value changes

from FEH to FFH and vice versa.

[3 fapc indicates the below values due to the contents of bit 6
(CKS) of the A/D control register (address: 00F9H) and bits 7
(PCK1) and 6 (PCKO) of the clock control register (address:

OOFER).
PCK1. POKD CKS 0 (p/2 selection) | 1 (¢selection)
00 (o= fex/2) fanc = fc/2 fapc = fc
01 (p=fex/4) fanc = fc/4 fapc = fc/2
11 (o= fex/16) fapc = fc/16 fapc = fc/8
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(4) Interruption, reset input

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

Item Symbol Pin Condition | Min. Max. | Unit
INTO
E>.(ternal interruptipn tiH :s% 1 us
High, Low level width ti INT3
NMI
Reset input Low level width trsL RST 32/fc us
Fig. 8. Interruption input timing
tiH tiL
0.8VDDX
INTO X {
INT1 \ 7 0.2VoD
INT2 tiL tiH
INTS / \

NMI

falling edge.)

Fig. 9. RST input timing

(NMI specifies only the 5

trRSL

RST

O.ZVDD\

-
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(5) 12C bus timing

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

Item Symbol Pin Condition Min. Max. | Unit
SCL clock frequency fsLe SCL 0 100 | kHz
Bus-free time before starting transfer tsur SDA, SCL 4.7 ps
Hold time for starting transfer tHD; sTA SDA, SCL 4.0 ps
Clock Low level width fLow SCL 4.7 Hs
Clock High level width thigH SCL 4.0 Hs
Setup time for repetitive transfers tsu; sTA SDA, SCL 4.7 ps
Data hold time th; DAT SDA, SCL ot us
Data setup time tsu; paT SDA, SCL 250 ns
SDA, SCL rise time tr SDA, SCL 1 Hus
SDA, SCL fall time tr SDA, SCL 300 ns
Setup time for transfer completion tsu; sTo SDA, SCL 4.7 ps

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

Fig.10. I12C bus transfer timing

= f T e

SDA ! | X X ! X | ! |
A . R +

| | tF —>e i —<— HD;STA | !

—— T T N

SCL ! col [ ] oo
Do L - —>—‘<— »—le! tsu:sTA tSU ; STO —»f !

P 'S tLow tHD ; DAT tHIGH tsu ; DAT ' St} PP

Fig.11. Recommended circuit example for I2C device

——
1
12C 12C
device device

Rs g Rs Rs g Rs Rp

SDAO

RpP

(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 (SCL1) reduces spike noise caused by
CRT flash-over.
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Appendix

Fig. 12. Recommended oscillation circuit

@

(ii)

EXTAL  XTAL TEX TX
f Rd f Rd
+—ill ]
Ci1 = C2 ci _/\ Co
77T j/; l 71;
Manufact Model fc (MHz) | Ci(pF) | C2(pF) | Rd(q) | Creut
anufacturer p p example

8.00 10 10

RIVER 10.00 .

ELETEC HC-49/U03 0 0)

CO., LTD. 12.00 5 5
16.00
8.00 16 (12) | 16 (12) 0
10.00 16 (12) 16 (12) .

KINSEKI HC-49/U (-S) 12.00 0 (I)

LTD. ' 12 12
16.00 12 12 0

P3 32.768kHz 30 18 470k (i)
Mask Option Table
Iltem Content
Reset pin pull-up resistance Non-existent Existent

High voltage drive output port pull-down resistance

Non-existent Existent (Selectable for each pin)
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Characteristics Curve

Ibp vs. VDD Ibpb vs. fc
(fc = 16MHz, Ta = 25°C, Typical) (Vop =5V, Ta = 25°C, Typical)
50 |
_-1 1/2 dividing mode
30 — .
20 e 4 1/4 dividing mode 30
- [—
0 i 1/2 dividing mode
I 1/16 dividing mode

_ 5 SLEEP mode
< A 3
£, - ’ £
o / 5 20
5 1 =
(8] ~ o T
2 05 4 > » 1/4 dividing mode
S (s00pA) ’ a2
%) 32kHz mode a
| —+ (instruction) I
8 / 8

01 = 10

(100pA)
0.05 -
(50uA) 32kHz | 1/16 dividing mode
//- SLEEP mode | —
0.01 _— | | | SlEEP mode
(10pA) v 1 —
0 1 2 3 4 5 6 7 0 5 10 15
VoD — Supply voltage [ V ] Frequency [MHZz]
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Package Outline Unit: mm
80PIN QFP (PLASTIC)
23.9+0.4
+0.1
+0.4 0.15-0.05
20.0-0.1
’ . —{B[os |
iRHARHARHARHARARHARHARE .
] s |
] s
] |
] |
] D ogal|
 — - /M oo o
e = o+ 0| ™
O O o| @ <
] Em— < |~
=] = =
T o | A
] |
] |
801::: O /= 25 +0.2
=4, = 0.1-0.05
: !
ihbEELEBEELGEGELEL ]
1 N
+0.15 +0.35 S
0.8 0.35-0.1 2.75-0.15 +
< 012 (M) A
=}
0°to 10°
DETAIL A PACKAGE STRUCTURE
PACKAGE MATERIAL EPOXY RESIN
SONY CODE QFP-80P-LO1 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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