SONY CXP83412/83416
CXP83413/83417
CMOS 8-bit Single Chip Microcomputer
Description
CXP83412/83416

The CXP83412/83416 and CXP83413/83417 are a
CMOS 8-bit microcomputer which consists of A/D
converter, serial interface, timer/counter, time base
timer, 32kHz timer/counter, LCD controller/driver,
remote control receiving circuit and PWM output, as
well as basic configurations like 8-bit CPU, ROM,
RAM and I/O port. They are integrated into a single
chip.

Also CXP83412/83416and CXP83413/83417 sleep/
stop function which enables to lower power
consumption.

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

80 pin QFP (Plastic) 80 pin LQFP (Plastic)

CXP83413/83417
80 pin QFP (Plastic)

* Minimum instruction cycle 400ns at 10MHz operation (4.5 to 5.5V)
122ps at 32kHz operation (2.7 to 5.5V)
* Incorporated ROM capacity 12K bytes (CXP83412, 83413)
16K bytes (CXP83416, 83417)
« Incorporated RAM capacity 448 bytes (LCD display data area included)
* Peripheral functions
— A/D converter 8 bits, 8 channels, successive approximation system
(Conversion time: 32pus/10MHz)
— Serial interface Incorporated 8-bit and 8-stage FIFO
(1 to 8 bytes auto transfer), 1 circuit 2 channels
—Timer 8-bit timer, 8-bit timer/counter, 19-bit time base timer, 32kHz timer/counter
— LCD controller/driver Maximum 128 segments display possible (During 1/4 duty)

4 common outputs, 32 segment outputs
Display method: Static, 1/2, 1/3 and 1/4 duty
Bias method: 1/2 and 1/3 bias

— Remote control receiving circuit  8-bit pulse measurement counter, 6-stage FIFO

- PWM output 14 bits 1 channel, 8 bits 1 channel
¢ Interruption 12 factors, 12 vectors, multi-interruption possible
¢ Standby mode SLEEP/STOP
* Package 80-pin plastic QFP/LQFP
¢ Piggyback/evaluator CXP83400
Structure

Silicon gate CMOS IC

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or ctherwise 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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CXP83412/83416, CXP83413/83417
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SONY CXP83412/83416, CXPB3413/83417

Pin Assignment (Top View) CXP83412/83416 (QFP package)
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PES/ANTa/NMI (1) (64— PDE/SEG22
PE4/RMC o—{(2) (63— PD5/SEG21
PES/PWMO o+—(3) (B2 —»o PD4/SEG20
PEG/TO/ADS o+—(4) (61— PDx/SEG19
PBO/CS1 o+—>{(5) (60— PDSEG1S
PB1/CS0 o+—(6) (59— PD/SEG17
PB2/SCKO o+—{(7) (68)—»° PDO/SEG16

PBI/SI0 o+—>(8) (57— SEG15

PB4/SO0 o+—{(9) (56— sEG14

PB5/SCK1 o+—=(10) (55— SEG13

PB6/SI1 o=—>(11) (54— SEG12

PB7/SO1 o=+—>(12) (53— SEG11

PCO o+—=(13) (52— sEG10

PC1 ow—>(14) (51— sEGo

PC2 o+—»(15) (50r—> SEGS

PC3 o+—>(16) (49— sEG7

PC4 o+—>(17) (48— SEGS

PC5 o+—=(18) (47— SEGS

PC6 o+—=(19) (a6)—= SEG4

PC7 o+—=(20) (45— SEG3

PHO/PWM1 oe—»(21) (a4)—> SEG2

PAO/ANO o+—>(22) (39— SEG1

PA1/AN1 0+—»(23) (42— SEGO

PA2/AN2 oe—>{(24) (a1y—>o COM3

(25)(261(27)(28)29130)3 (e (33 (@K 30D (EE(3H40)
2 I 2 2% i © o0
[~ U « DN « DR « M « Y

Note) NC (Pin 75) is always connected to Voo.
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SONY

CXP83412/834186, CXP83413/83417

Pin Assignment (Top View) CXP83412/83416 (LQFP package)

o PES/INTS/NMI
o PEQ/INTO/EC

o PF7/SEG31
o PF6/SEG30

o NC
o TEX

o TX
o PF5/SEG29

o PE1/INT1

o PF4/SEG28
0 PF3/SEG27
0 PF2/SEG26
o PF1/SEG25
© PFO/SEG24
° PD7/SEG23
° PD6/SEG22
© PD5/SEG21

© VpD

(&)<—> PE2/INT2

(8)«—o PE4RMC
©)
&
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PES/PWMO ©
PE6/TO/ADJ ©
PBO/CS] ©
PB1/CS0 ©
PB2/SCKD ©
PB3/SI0 ©
PB4/SO0 ©
PB5/SCK1 ©
PB6/SI1 ©
PB7/SO1 ©
PCO ©

PC1 ©

PC2 ©

PC3 ©

PCa ©

PCs5 ©

PC6 ©

PC7 ©
PHO/PWM1 ©
PAO/ANO ©

9.6,6,0,0,0,86,6,8.6,0,000,0,0,00,0

®
®
®
®
®
®
®
®
®
®
o
®
®
®
®
®
®
®
®
®

PA4/AN4 ©
PAS/ANS ©
PAB/ANG ©
PA7/AN7 ©
EXTAL ©
XTAL ©
Vss ©

VL ©

vics ©
Vicz ©
vict ©
COMQ ©
COM1 ©

PA3/AN3 ©

PA1/AN1 ©
PA2/AN2 ©

Note) NC (Pin 73) is always connected to Vob.
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COM2 ©

O PD4/SEG20
o PD3/SEG19
© PD2/SEG18
°© PD1/SEG17
PDO/SEG16
SEG15
SEG14
SEG13
SEG12

°© SEG11
SEG10
SEG9

© SEG8

o SEG7

© SEGS

© SEG5

© SEG4

© SEG3

o SEG2

o SEG1

O10/60:0/60,0,00,80.8OOIE

COM3 ©
SEGO ©



SONY

CXP83412/83416, CXP83413/83417

Pin Assignment (Top View) CXP83413/83417 (QFP package)
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PES/PWHMO © © (60— PD4/SEG20
PEG/TO/ADY o+ 2) §9)—» PDI/SEG19
PBOICST o+—(3) (58— PD2SEG18
PB1/CS0 o=—=(4) (57—>° PD1/SEG17
PB2/SEKD © (5) (56—=° PDO/SEG16
PB3/SI0 o+—>(6) (55— sEG15
PB4/S00 o+—(7) (89— seG14
PBS/SCK1 o+—>{8) (63— sEG13
PB6/SIT o+—(9) E2—> seG12
PB7/S01 o+—>(10) E)—>o seG11
PCO © (1) E0)y—= SEGI0
PCy © (12) (49 o SEG9
pC2 © (13) (48— SEG8
PC3 © (19) (a7)—> SEG7
PC4 © @ @ o SEG6
PCs o+—(16) (45— SEGS
PC6 © (17) (a4) ° SEG4
PC7 © @8 @3) o SEG3
PHO/PWIMT o+—(19) (32— SEG2
PAO/ANO 0+—#(20) (ay— SEGT
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Note) NC (Pin 73) is always connected to Vop.
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SONY

CXP83412/83416, CXP83413/83417

Pin Description

Symbol f/e] Functions
(Port A)
8-bit /O port. 1/0 can be
set in a unit of single bits.
PAO/ANO . Incorporation of pull-up Analog inputs to A/D converter.
to I/O/Analog input . .
PA7/AN7 resistor can be set (8 pins)
through the software in a
unit of 4 bits.
(8 pins)
PBO/CS1 I/O/input Chip select input for serial interface (CH1).
PB1/CS0 1/O/Input (Paort B) Chip select input for serial interface (CHO).
PB2/SCKO YONO 8-bit VO port. VO canbe | geia) clock 1/O (CHO).
set in a unit of single bits.
PB3/SI0 I/O/Input incorporation of pull-up Serial data input (CHO).
PB4/S0O0 I/O/Output resistor can be set Serial data output (CHO).
— through the software in a
PB5/SCK1 Von/o unit of 4 bits. Serial clock 1/0 (CH1).
PB6/SIH 1/OfInput (8 pins) Serial data input (CH1).
PB7/S0O1 1/0/Output Serial data output (CH1).
(Port C)
8-bit I/O port. /O can be set in a unit of single bits. Capabile of driving
PCO to PC7 1710 12mA sync current. Incorporation of pull-up resistor can be set through
the software in a unit of 4 bits.
(8 pins)

— External event inputs
PEO/INTO/EC | InpuVInput/input for timer/counter.
PE1/INT1 Input/Input External interruption

request input. (4 pins
PE2/INT2 Input/Input (Port E) q put. (4 pins)

— 7-bit port. Lower 5 bits Non-maskable intrruption
PEJ/INT3/NMI { Inputinput/Input are for inputs; upper request input.
PE4/RMC Input/Input (27b’;tii§)re for outputs. Remote control receiving circuit input.
PE5/PWMO Output/Output 14-bit PWM output.

Rectangular wave output for 8-bit timer/
PE6/TO/ADJ 8”:‘3 uI/Output/ counter and 32kHz oscillation frequency
utpu divider output.

(Port H)

1-bit I/O port. Incorporation
PHO/PWMH1 1/O/Output of pull-up resistor canbe | 8-bit PWM output.

set through the software.

(1 pin)

—-6—
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SONY

CXP83412/83416, CXP83413/83417

Symbol /O Functions
PDO/SEG16 (Port D)
to Output/Output 8-bit output port.
PD7/SEG23 (8 pins) LCD segment signal output.
PFO/SEG24 (Port F) (16 pins)
to Output/Output 8-bit output port.

PF7/SEG31 (8 pins)

SEGO0to SEG15 | Output LCD segment signal output.

COMO to COM3| Output LCD common signal output.

Vici to Vics LCD bias power supply.

Vi Output Cor:ntrol pin to cutt off the current flowing to external LCD bias resistor
during standby.

EXTAL Input Crystal connectors for system clock oscillation. When the clock is
supplied externally, input to EXTAL,; opposite phase clock should be

XTAL Qutput input to XTAL.

TEX Input Crystal connectors for 32kHz timer/counter clock generation circuit.
For usage as event counter, connect clock oscillation source to TEX,

TX Qutput and leave TX open.

RST Input Low-level active, system reset.

NC NC. Under normal operating conditions, connect to Voo.

Vob Positive power supply.

Vss GND.

~-7-
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SONY

CXP83412/83416, CXP83413/83417

I/O Circuit Format for Pins

Pin Circuit format When reset
Port A l
*
Pull-up resistor I {g
“0” when reset
-
| I L
PAO/ANO Port A direction | J '37 IP | Input protection
to “0” when reset circuit .
PA7/AN7 Hi-Z
Data bus 4 ‘
t
RD (Port A)
Port A input selection
“0” when reset Input multiplexer
A/D converter
i * Pull-up resistors
8 pins approx. 100kQ
Port B ]
*
Pull-up resistor I :;
“0” when reset
_ —
PBO/CS1 %
PB1/CS0 D_L-
PB3/SI0 | Port B direction I' J 57 P Hi-z
PB6/SI1 “0” when reset
Data bus Schmitt input
4 7
RD (PortB) . I
cs1
CS0 |
Slo
sh * Pull-up transistors
4 pins approx. 100kQ
PortB I
I Pull-up resistor E H
“0” when reset
SCKOoUT
Output enable
Port B output 9
PB2/5CKO selection
PB5/SCK1 “0” when reset
Port B data Hi-Z
Port B direction
“0" when reset
Data bus
RD (Port B)
. SCKin +— * Pull-up transistors
2 pins approx. 100k

-8-—
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SONY

CXP83412/83416, CXP83413/83417

Pin Circuit format When reset
Port B |
Pull-up resistor l lg '
“0” when reset V
S0
Qutput enable g
Port B out
‘ HE
PB4/SO0 “0” when reset 7
PB7/S0O1 Port B data 5‘7 Hi-Z
I Port B direction } EP:]
“0” when reset
Data bus
1
RD (Port B) ~J
* Pull-up transistors
2 piI"IS approx. 100k
Port C
‘ | g 2
| Pull-up resistor } | |
“0" when reset
[Coocom -
PCO to PC7 ‘DJ:
Port C direction . 5; " IP Hi-Z
“0” when reset
Data bus
e
RD (Port C) o, Large current 12mA
R *2 Puil-up transistors
8 pins approx. 100k
EC PortE l
PEOQ/INTO/EC . INTO/EC
PE1/INT1 Schmitt input INT1
PE2/INT2 | INT QT
PE3/INT3/NMI D—E 1 AMC Hi-Z
PE4/RMC Data bus
5 pins RD (Port E)

—9-
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SONY

CXP83412/83416, CXP83413/83417

Pin Circuit format When reset
Port E I
PWMO
I Port E output selection
PE5S/PWMO “0” when reset
High level
l Port E data
“1” when reset
Data bus
1 pin RD (Port E)
Port E ’
. *1
I Port E data l Internal reset signal
“1” when reset MPX
TO — High level
PE6/TO/ADJ «2  ADHEK —» with approx.
ADJ2K —»; 150kQ
Port E output jon (upper) |4 TN resistor
—_—1—/
Port £ output {iower) when reset
*1 Pull-up transistors approx. 150k,
TO Output enable *2 ADJ signals are trequency divider outputs
for 32kHz oscillation frequency adjustment.
ADJ2K provides usage as buzzer output.
1 pin
Port H [
I Pull-up resistor } } :g‘
“0" when reset
PWM1
l Port H output selection
PHO/PWM1 “0” when reset
I Port H data Hi-Z
| Port H direction
“0” when reset
Data bus
) |
1 pin RD (Port H) l * Pull-up transistors
approx. 100kQ
—10-
BN 45382383 00LA4HY 0OOT HE



SONY CXP83412/83416, CXP83413/83417

Pin Circuit format When reset
Port D
Port F
Port data
PDO to PD7 PD7 to PD4 by a bit unit .
PFO toc PF7 PD3 0 PDO . 4 bit unit Port/segment autput Segment
PF7 to PFO selection output
“0" when reset (Vop level)
Segment
Segment data driver
24 pins

Segment I

SEGO to SEG15 ver S
- —__D Voo level
va. M
16 pins TTI__TL_ET
Common | N
VoD IJTI:I
Vet PTI:I
COMO to COM3 i
- ,___ﬁD Vob level
Vicz %
o
vies
4 pins llLE'
-
v LCD trof
Ccontrof .
(DSP bit) "i Hi-Z
1 pin “0” when reset

-11 -
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SONY

CXP83412/83416, CXP83413/83417

Pin Circuit format When reset

« Diagram shows circuit

EXTAL composition during oscillation.
XTAL oaa | 7] -
¢ Feedback resistor is removed Oscillation
) _E 97 during stop, and XTAL
becomes “High” level.
2 pins

* Diagram shows circuit
composition during oscillation.

TEX mex[ ] 7]

_L_l ';}7 * When the operation of the oscillation circuit is
N | } stopped by the software, the feedback
resistor is removed and TEX and TX become
2 pins “Low” levei and “High” level respectively.

Oscillation

Puli-up resistor

RST Mask option |_7;7
(oP) Low level

-

1 pin Schmitt input

—{2-
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SONY CXP83412/83416, CXPB3413/83417

Absolute Maximum Ratings (Vss = OV reference)
ltem Symbol Rating Unit Remarks
Supply voltage Voo ~0.3t0+7.0 \Y
LCD bias voltage vion Ve | 031047071 | v
Input voltage VIN —03to+7.0" | Vv
Output voltage Vour —-0.3t0+7.0" | V
High level output current lor -5 mA | Output (value per pin)
High level total output current | Ylox -50 mA | Total for all output pins
Low level output current lov 15 mA xlaﬁjzspz):ﬂil:‘c;ing 108 cumrent output
lorc 20 mA | Large current outputs (value per pin*?)
Low level total output current | Ylov 100 mA | Total for all output pins
Operating temperature Topr —20to +75 °C
Storage temperature Tstg -55 to +150 °C
600 mW | QFP-80P-LO1
Allowable power dissipation Po 380 mwW | LQFP-80P-L01
380 mwW | QFP-80P-L03

*1 Vin and VouT must not exceed Voo + 0.3V.

*2 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.

—13 -
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SONY

CXP83412/83416, CXPB83413/83417

Recommended Operating Conditions

(Vss = OV reference)

Iltem Symbol Min. Max. Unit Remarks
4.5 55 High-speed mode guaranteed operation range™®!
Supply voltage VoD 35 5.5 v Low-speed mode guaranteed operation range™
2.7 5.5 Guaranteed operation range with TEX clock
25 55 Guaranteed data hold range during STOP
Vet
LCD bias voltage Vicz Vss Voo Vv | LCD power supply range*s
Vies
VIH 0.7Vop Voo v | *2
High level input voltage | Vs 0.8Vop Voo V | Hysteresis input*3
ViHex | Voo—0.4 | Voo +0.3| Vv | EXTAL*
Vi 0 0.3Vop v | *
Low level input voltage | ViLs 0 0.2Vop V | Hysteresis input™3
ViLEX -0.3 0.4 V | EXTAL*
Operating temperature | Topr —20 +75 °C

*1 High-speed mode is 1/2 frequency divider clock selection; low-speed mode is 1/16 frequency divider clock

selection.

*2 Value for each pin of normal input ports (PA, PB4, PB7, PC and PHO).

*3 Value of the following pins: RST, CS0, CS1, SI0, SI1, SCKO, SCK1, EC/ANTO, INT1, INT2, NMIANT3, and RMC.
*4 Specifies only during external clock input.
*8 Optimal values are determined by LCD used.

—14 -
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SONY

CXP83412/83416, CXP83413/83417

Electrical Characteristics

DC Characteristics

(Ta =—201to +75°C, Vss = OV reference)

and 32kHz crystal oscillation

ltern Symbol Pins Conditions Min. Typ. Max. [Unit
High level Vor PA, PB, VoD = 4.5V, loH = —0.5mA 4.0 \"
output current PC, PD*™, | vpp = 4.5V, lon =—1.2mA 35 v
PES5, PES,
PF. PHO Vop = 4.5V, loL = 1.8mA 0.4 \
Lowlevel |\ | Vi(VoLonly) [Voo = 45V, lo = 3.6mA 06 |V
output current DD = 4.0V, oL = 3. :
PC Vop = 4.5V, loL = 12.0mA 1.5 \
liHe Vop = 5.5V, ViH = 5.5V 0.5 40 v
EXTAL
liLe Vob = 5.5V, ViL = 0.4V -0.5 —40 | pA
liHT TEX Vbbb = 5.5V, ViH= 5.5V 0.1 10 HA
Input current | It 0.1 -10 | pA
e Vob = 5.5V
*2 ’ -_
Ir RST ViL = 0.4V 1.5 -400 | mA
. PAto PC*3, 45 | vA
IH PH*3, VoD = 4.5V, Vin = 4.0V -2.78 HA
WOleakage |, |mopa " | Voo=55V, 10 oA
current : Vi=0, 5.5V H
Common COMO
output Rcom to Vop = 5V, 3 5 kQ
impedance COM3 Vict = 3.75V
Segment SEGOto SEG15,| Vic2=2.5V
output Rsec |SEG16to Vica =1.25V 5 15 kQ
impedance SEG31*1
High-speed mode operation
(1/2 frequency divider clock)
[]s}} 18 40 mA
Voo = 5.5V, 10MHz crystal oscillation
(C1=C2 = 15pF)
Vop = 3V, 32kHz crystal oscillation
lbpz (C1 = Cz = 47pF) 35 100 | pA
Supply y SLEEP mode
DD
current*4 Iopst Voo = 5.5V, 10MHz crystal oscillation 1.1 8 |mA
(C1=C2=15pF)
Vob = 3V, 32kHz crystal oscillation
Ibosz (C1 = Cz = 47pF) 9 30 HA
STOP mode
Iboss Voo = 5.5V termination of 10MHz 10 | pA

B 43423483 0018504 2T7 W
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SONY

CXP83412/83416, CXPB83413/83417

Iltem Symbol Pins Conditions Min. Typ. Max. |Unit
Eeﬁ opgf:' " Clock 1MHz
Input capacity Cin EXTAL TE)’( OV for all pins excluding 10 20 pF
RST ! ! measured pins

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

*2 RST specifies the input current when pull-up resistor has been selected; leakage current when no resistor
has been selected.

*3 PA to PC, and PHO specify the input current when pull-up resistor has been selected; leakage current when

no resistor has been selected. (PEO to PE4 specify the leakage current.)

*4 When all output pins are left open.

Em 5382383 0018505 133 WM

—-16—



SONY

CXP83412/83416, CXP83413/83417

AC Characteristics

(1) Clock timing (Ta=-20to +75°C, Vbp = 4.5 to 5.5V, Vss = OV reference)
ltem Symbol Pin Conditions Min. Typ. Max. | Unit
XTAL , '
System clock frequency fc EXTAL Fig. 1, Fig. 2 1 10 MHz
System clock input tx, Fig. 1, Fig. 2
pulse width txH EXTAL External clock drive 7.5 ns
System clock input tcR, Fig. 1, Fig. 2
rise and fall time tcr EXTAL External clock drive 200 ns
Event count input clock ten, == " «
pulse width teL EC Fig. 3 tsys + 50 ns
Event count input clock ter, == .
rise and fall time ter EC 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 i, .
input pulse width tm TEX Fig. 3 10 bs
Event count input clock tm, .
rise and fall time tre TEX Fig. 3 20 ms

*tsys indicates the three values below according to the upper two bits (CPU clock selection) of the clock

control registor (CLC: O0FEH).

tsys (ns) = 2000/fc (upper two bits = “00”), 4000/fc (upper two bits = “017), 16000/fc (upper two bits = “11”)

Fig. 1. Clock timing

1/fc

L —Z VoD - 0.4V
EXTAL
0.4V
L g
txXH tcF txe tch
Fig. 2. Clock applied conditions
Crystal oscillation 82kHz clock applied condition
Ceramic oscillation External clock Crystal oscillation
EXTAL XTAL EXTAL XTAL TEX ™
i—%ﬂ%—i fﬂ)ﬂ
Ci % % Cz 74HCO4 C1 3£ Cz
Tk
Fig. 3. Event count clock timing
TEX 0.8Vop
EC
0.2Vop
I R M
teH tEF teL ter
ttH tre tn tR
17—
B &332383 001450k O7T WA



SONY CXP83412/83416, CXP83413/83417

(2) Serial transfer (Ta =-20 to +75°C, Vop = 4.5 to 5.5V, Vss = OV reference)
ltem Symbol| Pin Conditions Min. Max. Unit
CsSol ~> SCKO (Cs1 1 - SCK1) toesk | SCKO | Chip select transfer mode tsys+20 | ns
delay time (SCK1)j (SCKO (SCK1) = output mode)
CS0 T — SCKo (CS1 T SCK1) | SCKO | Chip select transfer mode
DCS tsys +20 | ns
floating delay time “" | (ScKi)| (5CKD (5CKT) = output mode) yS+
Cs0 ! - s00(CS11 - S01) |4 SO0 ) t 20 | ns
delay time DCso (SO1) Chip select transfer mode sys +
CS0 T — SO0 (CSt1 T — SO1) SO0 ,
floating delay time tocsor (S01) Chip select transfer mode tsys+20 | ns
€S0 (CS1) high level width twhcs %%07 ) | Chip select transfer mode tsys + 200 ns
- cown | t mod 2t 200 ns
SCKO (SCK1) cycle time tey | SCKO | TPUtmode Sys + 20
(SCK1)| Output mode 16000/fc ns
SCKO (SCK1) txn SCKo Input mode tsys + 100 ns
high and low level widths L (SCK1)| Output mode 8000/ic — 50 ns
SI0 (SI1) input setup time tex | SIO SCKO (SCK1) input mode 100 ns
(for SCKOT (SCK1T)) (S11) | SCKo (SCK1) output mode 200 ns
S10 (S11) input hold time tes sio SCKO (SCK1) inputmode | tsys + 200 ns
(for SCKOT (SCK1T) ) (S11) | SCKo (SCK1) outputmode | 100 ns
SCKO0 1 — SO0 (SCK1 | — SO1) o | SO0 SCKO (SCK1) input mode tsys +200 | ns
: K A —
defay time (SO1) | SCKO (STKT) 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 (CLC: 00FEH).
tsys (ns) = 2000/fc (upper two bits = “00), 4000/c (upper two bits = “01"), 16000/fc (upper two bits = “11™)
Note 2) The load condition for the SCKO (SCK1) output mode, SO0 (SO1) output delay time is 50pF + 1TTL.

-18 -
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SONY CXP83412/83416, CXP83413/83417

Fig. 4. Serial transfer CHO timing

tWHCS
(CCSSO” 0.8VoDp
0.2VDD
\
tkey
tDosK tKL tKH | tocskF
T —
0.8Vop 0.8Vpo
SCK0) —————
(SCK1)
\ j 0.2Vl
tsiK |tkst
[ 3 0.8Vop
Slo 7 Input
(Si1) 5 data |F— = Feoeemeeeee-
K 7 0.2Vop
tocso tKso {DCSOF
s
_[ x— 0.8VDD
SO0
(SO1) —B QOutput data
\ 7[ 0.2VoD
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(3) A/D converter characteristics
(Ta =—-20to +75°C, VpD = 4.5 to 5.5V, AVREF = 4.0 t0 AVbp, Vss = OV reference)

Item Symbol Pin Conditions Min. Typ. Max. Unit
Resolution 8 Bits
Linearity error +3 LSB

Ta=25°C
i *q —

Zero transition voltage | Vzr VoD = 5.0V 10 10 70 mV
Full-scale transiti Vs =0V

ui-scale franstiion | yppr2 4910 4970 5030 |mv
voltage
Conversion time tconv 160/fapc*3 ps
Sampling time tsamp 12/fapc*3 us
Analog input voltage | Vian | ANOto AN7 0 Vob+0.3 | V

Fig. 5. Definition of A/D converter terms

FFH
L2 *1 Vzr: Value atwhich the digital conversion value changes
_% from QO0H to 01+ and vice versa.
g *2 Ver: Value at which the digital conversion value changes
[ from FEH to FFH and vice versa.
g *3 fapc indicates the below values due to the contents of bit 6
g} {CK3) of the A/D control registor (ADC: 00F9H) and bit 7
o
a Linearity error (PCK1) and bit 6 (PCKO) of the clock control resistor (CL.C:
OOFEH).
0tH
aoH CKS . .
0 (¢/2 selection 0 (¢ selection)
var , M PCK1, PCKG @ : ©
Analog input
00 (¢ = fex/2) faoc = fc/2 fapc = fc
01 (¢ = fex/4) fanc = fc/a fapc = fc/2
11 (¢ = fex/186) fapc = fc/16 fapc = fc/8

- 20 -

B 3382383 0018509 &89 WA



SONY

CXP83412/83416, CXP83413/83417

(4) Interruption, reset input

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

Item Symbol Pin Conditions| Min. Max. | Unit

INTO
External interruption tx INT1 1 s
high and low level widths t INT2 H

NMI/INT3
Reset input low level width trsL RST 32/fc us

Fig 6. Interruption input timing
tiH t
—[ 0.8VDD&\ /
INTO / 0.2Vop
INT1 \ /
INT2 B [T}
NMI/INT3 / \
(NMI is specified only for
the falling edge) \ Z
\ / \
Fig. 7. RST input timing
tRSL
RST
0.2Vop
-21 -
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Appendix

Fig. 8. SPC700 Series recommended oscillation circuit

(i) Main clock (ii} Main clock (i) Sub clock
EXTAL XTAL EXTAL XTAL EREAL XTAL
Rd Rd Rd
+—0 0
G 737-'7'_ 7:}-7 Ce Ci 7]/; Cz
Manufacturer Model fc(MHz2) | C1(F) | CoF) | Rd(@) | Cirouit
example
CSA4.19MG 4.19
CSA8.00MG 8.00 o)
MURATA CSA10.0MT 10.00
MFG 30 30 0
CO., LTD. CST4.19MGW* 4.19
CST8.00MTW* 8.00 (i)
CST10.00MTW* | 10.00
RIVER 419 2.2k
ELETEC HC-49/U03 8.00 15 15
Co., LTD. 500 0 ,
I
4.19 22 22 560
KINSEKI
HC-49/U (-S 8.00
LTD. ¢8) 18 18 0
10.00

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

Mask Option Table
ltem Content
Reset pin pull-up resistor Non-existent Existent

Package Table

Product name Package
CXP83412/83416 80-pin plastic QFF/LQFP
CXP83413/83417 80-pin plastic QFP (0.65mm pitch)
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SONY CXPB3412/83416, CXP83413/83417

Characteristic Curves

Iob vs. Voo lob vs. fc
(fc = 10MHz, Ta = 25°C, Typical) (Voo = 5V, Ta = 25°C, typical)
20.0 —1="1 1/2 dividing mode
100 —=+ SLEEP mode 20
-~ 50
E — ? 1/2 dividing mode
5 z
5 g
2 10 g 15
a >
2 o0s &
@ &
8 32kHz mode :I:
= i ) a8 10
04 e (ms:ructlon) 4
‘10‘(’)“;2 = 32kHz
(SOL:IA) — — T SLEEP mode
A A 5
0.01 A /
(100A) 7 e SLEEP mode
2 - 3 4 5 6 7 ) 5 10 16
Vbb — Supply voltage [V] fc - System clock [MHZz]
Package Outline Unit : mm
CXP83412/83416
80PIN QFP (PLASTIC)
23.9£04
+0.1
+0.4 0.15-0.05
20.0-0.1 ——
[ 41 é“
RARAAAARARAAARAAAAAARAAA
85 40
= =
== O O == 333 o
[ =1 ol @ 2
== S=EE- 1
= = .
w;:: o E 25 gm by
ELLERERERERELEELREEL B
1 o8 . 2,40.35 :8::5 275 :31?2 \/ §

0° to 10°
DETAIL A PACKAGE STRUCTURE
PACKAGE MATERIAL EPOXY AESIN
SONY CODE QFP-80P-L01 LEAD TREATMENT SOLDER PLATING
EIAY CODE *QOFPO80-P-1420-A LEAD MATERIAL COPPER/42 ALLOY
JEDEC CODE PACKAGE WEIGHT 189
—-23—
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SONY CXPB83412/83416, CXP83413/83417

CXP83412/83416
8OPIN LOFP (PLASTIC)

[114.020.2
*012.040.1

(13.0)

o
IS

5+

o0

Q8 || 05202

:

~
o
H
W
O'!o!D"\’X/o' NOTE: Dimension “+* doss not nciusa mold protrusion,
DETAIL A
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXYJPHENOL RESIN
SONY CODE LGFP-80P-L01 LEAD THEATMENT | SOLDER PLATING
ElAJ CODE +QFPOBO-P-1212:A LEAD MATEFIAL 42 ALLOY
JEDEC CODE R PACKAGEWEIGHT | 059
80OPIN QFP (PLASTIC)
+0.35
1.5-0.15
‘ 016.020.4 ) 01272 8%
+0.4
60 41
ARAABRARAARARARAAARR
"qO K
o al
ac} (1D
fe-= ==l
== o
o Fm
a} o
= = .
= o S
[~ = mie) w
o} -l =
fa = fm
f== =)
oy o
oy m
a} el
oo o
= =
+0.15
Pz (@) O En 21 01201
\ HHHHHEHHEHEHRHHEHE
0atls 20 o
z S
088 3-0. =012 ~>) 2
Cwier o
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE QFP-00P-L03 LEAD TREATMENT | SOLDER PLATING
EIAJ CODE LOFPOBO-P-1414 LEAD MATERIAL COPPER/42 ALLOY
JEDEC CODE PACKAGEWEIGHT | 0.69
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