SONY CXP913040

CMOS 16-bit Single Chip Microcomputer

LFor the avallability ot this product, please contact the sales office. I

Description

The CXP913040 is a CMOS 16-bit microcomputer 100 pin LQFP (Plastic)
integrating on a single chip an A/D converter, serial
interface with an incorporated buffer RAM, high-
precision timing pattern generation function, pulse
cycle measurement circuit, PWM generator, general-
purpose prescaler, vertical sync separation circuit,
and a measurement circuit which measures the
signals of capstan FG, drum FG/PG, reel FG and
other servo systems with high precision, as well as
basic configurations like a 16-bit CPU, ROM, RAM,

and I/O port.

This LSI also provides sleep/stop modes that enable Structure
lower power consumption. Silicon gate CMOS IC
Features

« An efficient instruction set as a controller
— Direct addressing, numerous abbreviated forms, multiplication and division instructions
* Instruction sets for C language and RTOS
— Highly quadratic instruction system, general-purpose register of 16-bit x 8-pin x 16-bank configuration

e Minimum instruction cycle time 100ns at 20MHz operation
« Incorporated ROM capacity 160K bytes
« Incorporated RAM capacity 6144 bytes
« Peripheral functions
— A/D converter 8-bit 12-channel successive approximation system, automatic

scanning function, 8-stage (soft) + 4-stage (hard) FIFO for
conversion results (Conversion time: 20us at 20MHz)

— Serial interface Buffer RAM (128 bytes, supports high-speed transfer mode),
3 channels
— Timers 8-bit timer/counter + 8-bit timer (with timing output), 1 channel

16-bit capture timer/counter (with timing output), 1 channel
16-bit timer, 4 channels
— High-precision timing pattern generator PPG for 27 pins, 42 stages (max.)
PPG for 16 pins, 16 stages (max.)
RTG for 5 pins, 3 channels
— PWM/DA gate output PWM for 14 bits, 2 channels
(Repetitive frequency of 39.1kHz, 20MHz)
DA gate pulse for 14 bits, 2 channels

— Servo input control Capstan FG, drum FG/PG, reel FG
— VSYNC separator
— FRC capture unit 24-bit and 8-stage FIFO
— PWM output 14 bits, 2 channels
— General-purpose prescaler 10 bits, 1 channel
— Pulse cycle measurement circuit 1 channel with mask input
» General-purpose I/O 80 pins
(max.; when all multi-purpose pins are used as general-purpose 1/0.)
« Interruption 28 factors, 28 vectors, multi-interruption and priority selection
possible
« Standby mode Sleep/stop
» Package 100-pin plastic LQFP
* Piggy/evaluation chip CXP913000 100-pin ceramic 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 CXP913040

Pin Configuration (Top View)
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PB4/PP0O012 o (1) (75) o AVss
PB5/PPO013 o (2) (74) o AN3
PB6/PPO014 o (3) 73 o AN2
PB7/PPO015 o (4) (72 o AN1
PCO/PPO016 o (5) (79) o PI7/ANO
PC1/PPO017 o (6) (70) o Vss
PC2/PPO018 o (@) (69) o PIB/XOUT
PC3/RTOO o () (69) o PI5/0SCO
PC4/RTO1 o (9) (67) o PI4/PCK/OSCI
PC5/RTO2 o (10) (66) o PI3/CS2/PO
PC6/RTO3 o (1) (65) o PI2/SCK2
PC7/RTO4 o (12) (64) o PI1/SO2
Vss o @ @ 5 PI0/SI2
PDO/KSO o (14) (62) o SCKO
PD1/KS1 o 15) (67) 0 SO0
PD2/KS2 o (16) (60) o SI0
PD3/KS3 o 17) (59) 0 CS0
PD4/KS4 o (18) (58) o PH7ICFG
PD5/KS5 o g (57) o PHB/DFG
PD6/KS6 o o PH5/DPG
PD7/KS7 o @ g o PH4/IPMSK
PEO o @ @ o PH3/SYNC1
PElo (23) (53) o PH2/SYNCO/PMI
PE2 o (29) (52) o PH1/EXI1
PE3 o @ @ o PHO/EXIO
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Note) 1. Vss (Pins 13, 39, 70 and 88) must be connected to GND.
2. Vob (Pins 42, 86 and 87) must be connected to Vob.
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Pin Description

Symbol 1/0 Functions
PAO/PPO000 (Port A)
/PPO100 Output / 8-bit output port. Data is
to Real time output / | gated with PPOO0 and PPO1
PA7/PPO007 | Real time output | contents by OR-gate and
/PPO107 they are output. (8 pins)
PBO/PPO008 )
IPPO108 Output (Port B) Programmable pattern generator (PPGO,
PB1/PPO00g | R€al time output/ | g it output port. Datais | PPGL) output. Functions as high-precision
IPPO109 Real time output | gated with PPOO and real-time pulse output port.
PPOL1 contents by OR- (PPGO 19 pins, PPG1 10 pins)
ate and they are output.
PBZ/PE)OOlO Output ?8 e y P
PB7/PPOOL5 Real time output
PCO/P:)OOlG Output / (Port C)
PC2/PPO018 specified by bit unit.
PC3/RTOO Data is gated with PPOO | Real-time pulse generator (RTG) output.
o Output / or RTO contents by OR- | Functions as high-precision real-time
PC7/RTO4 Real time output | 9ate and they are output. | pyise output port.
(8 pins) (5 pins)
(Port D)
8-bit 1/0 port. 1/0 can be specified by bit unit.
PDO to PD7 11O Standby release input function can also be specified by bit unit.
Can drive 12mA sink current when Vop = 5V.
(8 pins)
(Port E)
PEO to PE7 /0 8-bit 1/0 port. 1/0 can be specified by bit unit.
Can drive 12mA sink current when Vop = 5V.
(8 pins)
PFO/ECO/ Input / Input / External event inout f Input to request external
INTO Input -xtermal event input for interruption. Active at the
—— timer/counter. falli d
PF1/EC2/ Input / Input / (2 pins) alling edge.
INT1 Input (2 pins)
. . Input to request
PF2/CS1/ Input / Input / (Port F) f:lg‘z ?2'3 ) | non-maskable EXtStr?gl! igf’;ﬁre
NMI/CINT Input / Input 8-bit port. Ut interruption. Active tirrF:er/counter
Lower 4 bits put. at the falling edge. :
are for input; : I
Input / Input / upper 4 bits nput to request externa

PF3/SI1/INT2

Input

PF4/S0O1 Output / Output
PF5/SCK1 Output / 1/0

PF6/T1 Output / Output
PF7/T2 Output / Output

are for output.

(8 pins)

Serial data (CH1) input.

interruption. Active at the
falling edge.

Serial data (CH1) output.

Serial data (CH1) I/O.

8-bit timer/counter output.

16-bit capture timer/counter output.

—4-



SONY

CXP913040

Symbol 1/0 Functions
PGO/PWMO Output / Output
PG1/PWM1 Output / Output 14-bit PWM output
(Port G) (4 pins) '
PG2/PWM2 Output / Output 8-bit port. p
PG3/PWM3 | Output/ Output | Lower 6 bits
are for output;
PG4/DAO Output / Output upper 2 bits | DA gate pulse output.
PG5/DA1 Output / Output ?ée Tor)'npUt- (2 pins)
pins
PG7/RFG1 Input / Input (2 pins)
PHO/EXIO Input / Input External input for FRC capture unit.
PH1/EXI1 Input / Input (2 pins)
PH2/ Input / Input / Composite sync signal Pulse input for puls_e cycle
SYNCO/PMI Input (Port H) input. measurement circuit.
PH3/SYNC1 | Input/ Input 8'bitt input (2 pins)
port.
PH4/PMSK Input / Input (8 pins) Mask input for pulse cycle measurement circuit.
PH5/DPG Input / Input Drum PG input.
PH6/DFG Input / Input Drum FG input.
PH7/CFG Input / Input Capstan FG input.
SCKO I/0 Serial clock (CHO) 1/O.
SO0 Output Serial data (CHO) output.
SI0 Input Serial data (CHO) input.
CSO Input Serial chip select (CHO) input.
PIO/SI2 I/O / Input Serial data (CH2) input.
PI1/SO2 I/0 / Output (Psrt ) Serial data (CH2) output.
— 8-bit port.
PI2/SCK2 /O /1/0 Lowee 4 bits | Serial clock (CH2) /0.
PI3/CS2/PO /0 / Input / Output | are for |/Q? Serial chip select (CH2) input. | General-purpose prescaler output.
upper 4 bits
P14/PCK/ Input / Input / are for input. General-purpose - Connects a Crysta| for genera|-
OSCl Input Lower 4 hits | Prescaler external clock input. | purpose prescaler clock
PI5/0SCO Input / Output can be oscillation. (Mask option)
specified by Clock ; ook I
PI6/XOUT Input / Output bit unit. oc (I)utput rom clock generator or general-purpose
(8 pins) prescaler.
P17/ANO Input / Input
AN1 to AN3 Input
(Port J)
8-bit 1/0 port. 1/0 can be Analog input for A/D converter.
PJO/AN4 specified by bit unit. (12 pins)
to I/0 / Input Standby release input
PJ7/AN11 function can also be

specified by bit unit.
(8 pins)
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Symbol 1/0 Functions
EXTAL Input Connects a crystal for system clock oscillation. When the clock is
supplied externally, input it to EXTAL and input an opposite phase
XTAL Output clock to XTAL.
RST /0 System reset. Active at "L" level.
AVDpD Positive power supply for A/D converter.
AVREF Input Reference voltage input for A/D converter.
AVss A/D converter GND.
vV Positive power supply. All three Vbp pins must be connected to the
po positive power supply.
Vss GND. All four Vss pins must be connected to GND.




SONY CXP913040
I/O Circuit Format for Pins
Pin Circuit format When reset
PAO/PPO000/ Port A
PPO100 Port B
to —
PA7/PPO007/ PPOD dat
PPO107 =
PPOL1 data
PBO/PPO008/ Port A or Hi-Z
PPO108 Port B data
to
Output becomes active from Hi-Z by
PB1/PPO009/ ", >
writing data to port register.
PPO109 Data bus 9 p 9
10 pins RD
Port B
PPOO data
PB2/PPO010
to
PB7/PPO015 Hi-Z
Output becomes active from Hi-Z by
Data bus writing data to port register.
6 pins
RD
Port C
PCO/PPO016 — ) l
to PPOO or RTO data
LS
PC2/PP0O018 ’_D_|
Port C data Input protection
PC3/RTOO creut Hi-Z
to "0" when reset | Port C direction \ n
PC7/RTO4 (Every bit)
Data bus %ﬁ' |
8 pins
RD (Port C)
Port D
Port D data ’_D_| 0
PDO/KSO "0" when reset | Port D direction
to \
PD7/KS7 @ (Every bit) Hi-Z
Data bus ‘—ﬂ—@[ﬁ‘ v
RD
Standby release jL
) Port D standby Edge detection
8 pins release data I]Large current drive transistor
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Pin Circuit format When reset
Port E
Port E data O
PEO to PE7 )
"0" when reset | Port E direction \ A
(Every bit)
Data bus i '
8 pins RD DLarge current drive transistor
Port F
N — Schmitt trigger input
PFO/ECO/INTO
PF1/EC2/INT1 Interrupt circuit and
PE3/SI1/INT2 timer/counter or SIO Hi-Z
Data bus
Port F
"0" when reset
PF2/CS1/ | Port F function selection }ﬂj_, Interrupt circuit
NMI/CINT . ) ] .
Schmitt trigger input ¢ » Timer/counter or SIO Hi-Z
—l}—> Data bus
RD (Port F)
1 pin
Port F
upy Port F function
0" when reset selection ﬁ
PF4/SO1 SO1 from SIO —
MPX Hi-Z
Data bus Hi-Z control
. RD (Port F
1 pin (Port F)
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Pin Circuit format When reset
Port F
wyn Port F function
0" when reset selection —¢
Internal serial clock from SIO —» 'ﬁj
PF5/SCK1 MPX
Data bus .
Hi-Z control EEI
RD (Port F)
1 pin slo <—@
Schmitt trigger input
Port F
wn Port F function
0" when reset selection —¢
PF6/T1 Timer/counter —»
PF7/T2 MPX "H" level
Data bus
2 pins
RD (Port F)
Port G
PGO/PWMO "0" when reset Port G function
PG1/PWM1 selection
PG2/PWM2 DA PWM
PG3/PWM3 gate output or output ——» o .
PG4/DAO Hi-Z
PaSIDAL
. Data bus Hi-Z control
6 pins
RD (Port G)
Port G Schmitt trigger input
PG6/RFGO
PG7/RFG1 b Servo circuit _
E Hi-Z
> Data bus
2 pins 2
RD (Port G)
Port H
PHO/EXIO Schmitt trigger input
PH1/EXI1 ggerinp
PH2/SYNCO/PMI 7] b Servo circut
PH3/SYNC1
PH4/PMSK > Data bus iy
PH5/DPG 3
PH6/DFG RD (Port H)
PH7/CFG Note) PH2/SYNCO/PMI and PH3/SYNCL1 can select CMOS Schmitt trigger input or
8 pins TTL Schmitt trigger input with the mask option.

—9—
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SONY
Pin Circuit format When reset
CSO0 Schmitt trigger input
SI0 Hi-Z
. SIO
2 pins . ’
SO0 — )
SO0 from SIO —— Hi-Z
1pin SO0 output enable ——
- Internal serial clock from SIO 3
SCKO
__ ) o Hi-Z
SCKO output enable n
External serial clock to SIO q
1 pin
Schmitt trigger input
Port |
Port | data ’_D_|
L
P10/SI2
"0" when reset | Port | direction \ Hi-Z
(Every bit)
C
Data bus <_<]_Q:[
O -~
1 oin RD (Port I) |
P SIO -—— Schmitt trigger input
Port |
- Port | function .
0" when reset selection ?
SI0O ——» 'ﬁj
MPX
Port | data
P11/SO2 Y
PI12/SCK2 0 . [*] Hiy
MPX
"0"when reset | Port | direction
Data bus<—ﬂ~ @ [ |
17
: RD (Port |
2 pins (Port]) L | . Note) Only PI2 is Schmitt trigger input.
SIO (PI2 only) «<—— Schmitt trigger input

—10-
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Pin Circuit format When reset
Port |
npy Port | function
0" wh t
whenrese selection —$
General-purpose prescaler ——»f iD_|
— MPX
PI3/CS2/PO
Port | data ’_D—| Hi-Z
"0" whenreset [ port | direction
[°]
Data bus
C = 7
RD (Port I) |
1 pin SIO <— Schmitt trigger input
Port |
"0" when reset Port | _function
selection
»—> General-purpose prescaler I
PI14/PCK/OSCI oscl Oscillation
Fig. 1.
0OSCO
P14/PCK
or PI5 General-purpose prescaler
PI5/0OSCO Data bus
Hi-Z
RD (Port I) Fig. 2.
2 pins Note) The circuit format in Fig. 1 or Fig. 2 can be selected with the mask option.
Port |
"0" when reset Port | _function
selection
Clock generator ——» »—DH
PI6/XOUT MPX
General-purpose prescaler ——» >_D4 Hi-Z
L
Data bus -
1 pin RD (Port I)

- 11 -
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Pin Circuit format When reset

Port |

Input multiplexer

A/D converter

P17/ANO
Hi-Z
) ] Data bus
Port | function selection
1pin "0" when reset RD (Port I)
Input multiplexer
AN1 to AN3
@ I><I » A/D converter Hi-Z
><
3 pins
Port J
I e
"0" when reset '>—D_| P
PJO/AN4/KS8

\
to Data bus C
PJ7/AN11/KS15 ( f ® Hi-Z

RD (Port J)

Standby release

| Port J input selection |

Input multiplexer

"0" when reset
8 pins w0 o R

Stop signal
 Diagram shows circuit
EXTAL EXTAL P> composition during
XTAL oscillation.
» Feedback resistor is Oscillation
removed during
XTAL stop mode.
2 pins
Mask option Pull-up resistor
RST @ |77|7 Schmitt trigger input
"L" level
7J/; [——— Emulator (CXP913000 only)
1 pin

—12 —
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Absolute Maximum Ratings

(Vss = 0V reference)

Item Symbol Rating Unit Remarks
VoD -0.3t0 +7.0 \%
Supply voltage AVop |AVssto+7.00L | Vv
AVss -0.3t0 +0.3 \%
Input voltage VIN —03t0+7.022 | v
Output voltage Vour | -0.3t0+7.002 | Vv
High level output current loH -5 mA
High level total output current| > loH -50 mA | Total for all output pins
loL 15 mA | All pins excluding large current output pins
Low level output current
loLc 20 mA | Large current output pins[13
Low level total output current | Y loL 130 mA | Total for all output pins
Operating temperature Topr —20to +75 °C
Storage temperature Tstg -55 to +150 °C
Allowable power dissipation | Pp 380 mw

[ AVop and Vob must be the same voltage.

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

(3 N-ch transistors of PD and PE output ports are the large current drive transistors.

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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Recommended Operating Conditions (Vss = OV reference)
Iltem Symbol Min. Max. Unit Remarks
57 55 v Guaranteed operation range for high-speed
mode (1/2 frequency dividing clock)
Supply voltage VoD 57 55 v Guaranteed operation range for low-speed
mode (1/16 frequency dividing clock)
2.5 5.5 V | Guaranteed data hold range during stop mode
Analog voltage AVDD 2.7 55 v | &
ViH 0.7VoD VoD v |
High level input ViHs 0.8Vop VoD V | CMOS Schmitt trigger input™®
voltage VIHTS 2.2 VoD V | TTL Schmitt trigger input™ I
ViHEX | Vbop—0.4 | Voo +0.3 | V | EXTALD
ViL 0 0.3Vop v |
_ 0.2Vop v | 0B
bgl‘i"agz'e' Input Vits 0 02Voo | V | CMOS Schmitt trigger input™®
ViLTS 0 0.8 V | TTL Schmitt trigger input™ I
ViLEX -0.3 0.4 V | EXTAL
Operating temperature | Topr =20 +75 °C

(i Avop and Voo must be the same voltage.

2 pc, PD, PE, PI1, PI3 to PI7, PJ for normal input port

CSO, SI0, SCKO, RST, PFO/ECO/INTO, PF1/EC2/INT1, PF2/CS1/NMI/CINT, PF3/SI1/INT2, PF5/SCK1,
PG6/RFGO, PG7/RFG1, PH (PH2 and PH3 when CMOS Schmitt trigger input is selected with the mask
option), P10/SI2, PI2/SCK2.

PH2 and PH3 (when TTL Schmitt trigger input is selected with the mask option).

Specified only during external clock input.

When the supply voltage (Vob) is within the range of 2.7 to 3.6V.

When the supply voltage (Vop) is within the range of 4.5 to 5.5V.

b

U KHM

— 14—
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DC Characteristics

(Ta=-20to +75°C, Vss = 0V reference)

measured pins

ltem Symbol Pin Conditions Min. Typ. Max. | Unit
Vop = 4.5V, lon = -0.5mA 4.0 Y
PA to PE,
PF6 to PF7, Vop = 4.5V, lon =-1.2mA 3.5 V
High level PGO to PG5, VoD = 2.7V, loH = —0.15mA 2.4 Vv
output VoH PIO, PI3, PI6, PJ
V0|tage VpD = 27V, lon = -0.5mA 2.0 V
p|:4, p|:5, p|1, VbD = 4.5V, loH =-4.0mA 3.6 \Y
P12, SO0, SCKO | vpp = 3.0V, lon = —4.0mA 2.0 %
PA to PC, Vob = 4.5V, loL = 1.8mA 0.4 Y
PF4 to PF7,
PGO to PG5, Vop = 4.5V, loL = 3.6mA 0.6 \Y
Low level PIO to PI3,
output VoL PI6, PJ, Vob = 2.7V, loL = 1.2mA 0.3 Y
voltrz)ige SO0, SCKO,
RSTH VoD = 2.7V, loL = 1.6mA 0.5
Vob = 4.5V, loL = 12.0mA 15
PD, PE
Vob = 2.7V, loL = 5.0mA 1.0 Y
Vop = 5.5V, VIH = 5.5V 0.5 40 MA
lIHE
Vop = 3.6V, VIH = 3.6V 0.3 20 MA
EXTAL
Vop = 5.5V, ViL = 0.4V -0.5 -40 MA
Input current | liLe
Vop = 3.6V, ViL = 0.3V -0.3 -20 MA
=0 Vop = 5.5V, ViL = 0.4V -1.5 -400 | pA
LR RST
Vobp = 3.6V, ViL = 0.3V -0.9 —-200 | pA
PA to PJ, Voo = 5.5V, Vi = 0, 5.5V +10 | pA
I/O leakage iz AN1 to AN3,
current CS0, SI0, SO0,
SCKO. RST2 Vop = 3.6V, Vi=0, 3.6V +10 A
20MHz crystal oscillation
(C1=C2=10pF), 40 65 mA
[k Vop = 5V + 10%
[o)}
20MHz crystal oscillation
(C1=C2=10pF), 22 40 mA
Vop = 3.3V £ 0.3V
Supply 20MHz crystal oscillation
current Voo, Vss (C1=C2=10pF), 8 14 mA
ok Vob =5V + 10%, Sleep mode
Ibbs1
20MHz crystal oscillation
(C1=C2=10pF), 4.5 8 mA
Vop = 3.3V % 0.3V, Sleep mode
Vop = 5.5V, Stop mode 10 HA
Ibps2
Vop = 3.6V, Stop mode 10 HA
Input Pins other Clock 1MHz
- Cin than Voo, Vss, 0V for all pins excluding 10 20 pF
capacitance AVDD, AVss

—15—




SONY

CXP913040

0 RSTis specified only in evaluation mode.

(2 |n RST, the input current is specified when pull-up resistor is selected; the leakage current is specified when
no resistor is selected.

(3 when all output pins are open.

(% when the upper two bits (CPU clock selected) of the clock control register (CLC: 0002FEh) are set to "00"
and the LSl is operated in high-speed mode (1/2 frequency dividing clock).
55 When the clock generator output is not selected at PI16.

AC Characteristics
(1) Clock timing

(Ta=-20to +75°C, Vss = 0V reference)

Item Symbol Pin Conditions Min. Max.| Unit
System clock XTAL Vbobp = 5.0V + 10% 1 20 | MHz
fc EXTA,L Fig. 1, Fig. 2
frequency Vop = 3.0V + 10% 1 20 | MHz
System clock input | txw Fig. 1, Fig. 2 Vop = 5.0V + 10% 20 ns
. ’ EXTAL .
pulse width txL External clock drive | \Vpp = 3.0V + 10% 20 ns
System clock input | tcr, EXTAL Fig. 1, Fig. 2 Voo = 5.0V + 10% 200| ns
rise time, fall time tcr External clock drive | \vpp = 3.0V + 10% 200 | ns
Event count input tew, PFO/ECO, Fig. 3 Vop = 5.0V + 10% | tsys + 501 ns
clock pulse width teL PF1/EC2 9 VoD = 3.0V + 10% |tsys + 1004 ns
Event count input ter, PFO/ECO, | . Vop = 5.0V £ 10% 20 | ms
clock rise time, t PE1/EC2 Fig. 3
fall time o VoD = 3.0V + 10% 20 | ms

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

control register (CLC: 0002FEh).
tsys [ns] = 2000/fc (upper two bits = "00"), 4000/fc (upper two bits = "01"), 16000/fc (upper two bits = "11")

Fig. 1. Clock timing
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Fig. 2. Clock applied conditions

Fig. 3. Event count clock timing
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(2) Serial interface (CHO, CH1, CH2) (Ta=-20to +75°C, Vss = 0V reference)

ltem Symbol| Pin Conditions Min Max. Unit
CS . - SCK SCKO, Chip select transfer | Voo = 5.0V + 10% tsys + 200
) tocsk |SCK1, mode ns
delay time SCK2| (SCK = output mode)| Voo = 3.0V + 10% tsys + 250
CS+ . SCK SO0, | Chip select transfer | Vop = 5.0V + 10% tsys + 200
float delav ti tocskr |SO1, | mode ns
CS! - SO t SO0, | chip select transfer | Vop = 5.0V + 10% tsys + 200
. pcso |SO1 ns
delay time So2 | mode Voo = 3.0V + 10% tsys + 250
CSt - SO t €S0, | chip select transfer | Vop = 5.0V +10% tsys + 200
. DCSOF [CS1 ns
float delay time Csz | mode Voo = 3.0V + 10% tsys + 250
cs fumes % Chip select transfer | VoD = 5.0V + 10% | tsys + 100 o
hlgh level width m mode Vob = 3.0V + 10% tsyS + 100
Inout mod VoD = 5.0V + 10% |2tsys + 200
————| Input moae ns
SCK scko| Vo = 3.0V % 10% |2tsys + 200
. tkey  |SCK1,
cycle time SeK5 | Vop = 5.0V £ 10% | 16000/fc
Output mode ns
P Vop = 3.0V + 10% | 16000/fc
| t mod Vop = 5.0V + 10% | tsys + 100
—| Input mode ns
SCK high, tkn, | SCKO, Vop = 3.0V + 10% | tsys + 100
low level width | tiw —28{2; . Vo = 5.0V + 10% |8000/fc - 50
Output mode ns
P Vop = 3.0V + 10% |8000/fc — 75
I Vop = 5.0V £ 10% 100
. . SCK input mode ns
Slinput setup time Sio Vop=3.0V£10% | 100
(for SCK 1) tsik SlI1,
SI2 S Vop = 5.0V + 10% | 200 — tsys
SCK output mode ns
Vop = 3.0V £ 10% | 200 — tsys
E— Vop = 5.0V + 10% | tsys + 100
SCK input mode ns
Slinput hold time | 2:2 Vop = 3.0V £ 10% | tsys + 100
(for SCK 1) | — Voo = 5.0V + 10% | tsys + 100
SCK output mode ns
Vop = 3.0V + 10% | tsys + 100
. Vop = 5.0V + 10% tsys + 100
SCK input mode ns
SCK ! - SO SO0, Vop = 3.0V + 10% tsys + 150
. tkso  |s01,
delay time soz | — Vb = 5.0V + 10% 50
SCK output mode ns
Vop = 3.0V + 10% 100
— Vop = 5.0V + 10% |2tsys + 100
——— | SCK input mode ns
Minimum interval tir % Vop = 3.0V + 10% |2tsys + 125
time SOK2 | 56K outout mode | V2= 50V 10% | 8000/fc - 50
output mode ns
P Vop = 3.0V + 10% |8000/fc — 75

—17 -
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Note 1) tsys indicates the three values below according to the upper two bits (CPU clock selected) of the clock
control register CLC (address: 0002FEh).
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 SCK output mode, SO output delay time is 150pF when Vop = 5.0V + 10% and
100pF when Vbop = 3.0V + 10%.

Fig. 4. Serial interface CHO, CH1, CH2 timing
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(3) A/D converter characteristics

(Ta=-20to +75°C, Vobp = AVpp = AVRErF = 2.7 t0 5.5V, Vss = AVss = QV reference)

ltem Symbol | Pin Conditions Min. Typ. Max. | Unit
Resolution 8 Bits
) i Vop = AVpp = 5.0V 1.5
Linearity error LSB
Vob = AVop = 3.0V 1.5
Vzt mV
voltage Vob = AVop = 3.0V -10 5 35
Ta=25°C
Full-scale Vel Vobo =AVop =5.0V | 4935 4975 | 5015 o
transition voltage Vop=AVbp=3.0V | 2955 | 2985 | 3015
Conversion time tconv 200tsys us
Sampling time tsamp 14tsys us
Reference input voltage | VRer | AVREF 0.9AVbD AVop | V
. ANO
6(;?;0% Input VIAN to 0 AVRer | V
9 AN11
i Vop = 5.5V 0.65 1.2
IREF Operation mA
mode Vob = 3.6V 045 | 0.8
AVREF current AVREF v T
pb = 5.5V
IREFS Sleep mode LA
Stop mode | vpp = 3.6V 10

[ vzr: Value at which the digital conversion value changes from 00h to 01h and vice versa.
2 Ver: Value at which the digital conversion value changes from FEh to FFh and vice versa.
Note) tsys indicates the three values below according to the upper two bits (CPU clock selected) of the clock

control register (CLC: 0002FEh).

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

"11")

Fig. 5. Definition of A/D converter terms
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(4) Interruption and reset input (Ta =-20to +75°C, Vop = 2.7 to 5.5V, Vss = 0V reference)

ltem Symbol Pin Conditions | Min. Max. | Unit
NMI
External int.erruption high, tin, %ﬁ 1 us
low level width ti NT2
PDO to PD7
Reset input low level width trRsL RST 6tsyst us

O tsys indicates the three values below

control register (CLC: 0002FEh).
tsys [ns] = 2000/fc (upper two bits = "00"), 4000/fc (upper two bits = "01"), 16000/fc (upper two bits = "11")

Fig. 6. Interruption input timing
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Fig. 7. RST input timing
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(5) General-purpose prescaler

(Ta=-20to +75°C, Vss = 0V reference)

Item Symbol | Pin Conditions Min. Typ. Max. | Unit
Vobp = 5.0V +10% 12
External clock fpck PCK 0 MHz
input frequency VoD = 3.0V + 10% 12
twH, Vob = 5.0V + 10% 33
Extetrnall clocl_<dth tar PCK 0 ns
Input pulse wi Voo =3.0V+10% | 33
External clock Vob = 5.0V + 10% 200
: N tr
input rise time, ' PCK ns
fall time te Vob = 3.0V £ 10% 200
toLH Vob = 5.0V + 10% 80 130
; ns
Presca_ler output External clock input VoD = 3.0V + 10% 130 220
delay time PO PCK
(for PCK 1) tr=tr=6ns Vob = 5.0V + 10% 60 100
tPHL ns
Vob = 3.0V + 10% 90 150
Vob = 5.0V + 10% 50 100
i External clock input ns
Prescaler output PO Pcﬁma clockInput | v/pp = 3.0V + 10% 100 280
rise time, fall time tr = tF = 6ns VoD = 5.0V + 10% 20 40
trHe ns
Vop = 3.0V £ 10% 40 80

Note) PO pin load condition: 50pF

Fig. 8. General-purpose prescaler timing
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(6) Other (Ta=-20to +75°C, Vss = 0V reference)
Item Symbol | Pin Conditions Min. Typ. Max. | Unit
CFG input h|gh, tCFH, CFG Voo = 5.0V + 10% tSyS +200 ns
low level width ter Vop = 3.0V + 10% | tsys +200
DFG input high, toFH, DEG Vop = 5.0V + 10% | 1000/fc +200 ns
low level width torL Vop = 3.0V + 10% | 1000/fc +200
ini Vob = 5.0V = 10% 50
DPG ml_nlmum torw  |DPG ns
pulse width Vop = 3.0V + 10% 50
ini Vob = 5.0V = 10% 50
DPG m|n|_mum torr  |DPG ns
removal time Voo = 3.0V + 10% 50
RFG input high, trer, |RFGO Vop = 5.0V +10% | tsys +200 ns
low level width trre  |RFG1 VoD = 3.0V + 10% | tsys +200
EXI input h_igh, tew, |EXIO | When tsys Vop = 5.0V +10% | tsys +200 ns
low level width tec  |EXI1 | =2000/fc | Voo =3.0V+10% | tsys+200
PMI input h|gh, tPlH, PMI Vop = 5.0V + 10% tSyS +200 ns
low level width tei Vop = 3.0V + 10% | tsys +200
i Vopb = 5.0V + 10% | tsys +200
PMSK minimum towy | PMSK Yy ns
pulse width Vob = 3.0V +10% | tsys +200
i Vopb = 5.0V + 10% | tsys +200
PMSK minimum tour | PMSK Yy ns
removal time Vop = 3.0V +10% | tsys +200
t VoD = 5.0V + 10% 50 100
TLH
: When the | vpp = 3.0V + 10% 100 | 280
XOUT output rise XOUT | load is ns
time, fall time Voo = 5.0V + 10% 20 40
) 50pF
THL
Vop = 3.0V + 10% 40 80

Note) tsys indicates the three values below according to the upper two bits (CPU clock selected) of the clock
control register (CLC: 0002FEh).
tsys [ns] = 2000/fc (upper two bits = "00"), 4000/fc (upper two bits = "01"), 16000/fc (upper two bits =

"11")
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Fig. 9. Other timing
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Appendix

Fig. 10. Recommended oscillation circuit

General-purpose prescaler clock

Main clock Mask option
EXTAL  XTAL 0SCl  0SCO
'%D}—} '%D%
Ci1 :E T C2 Ci1 :E T C2
777 77T 77 77T
Main clock General-purpose prescaler clock
Manufacturer Model fc (MHz)
C1 (pF) Cz (pF) C1 (pF) Cz (pF)
12 4 4
RIVER ELETEC
CORPORATION | HC-49/U03 16 10 10
20
12 4 4
KINSEKI LTD. | HC-49/U (-S) 16 10 10
20

Note 1) Use the general-purpose prescaler clock at 12MHz or less.
Note 2) Crystals and capacitors should be placed near the LSI and wiring should be as short as possible.

Mask option table

Item Selection
EXTAL system operating voItageDl 2.7t0 5.5V 4.5t05.5V
Reset pin pull-up resistor Non-existent Existent
PH2 input format CMOS Schmitt trigger TTL Schmitt trigger
PH3 input format CMOS Schmitt trigger TTL Schmitt trigger
P14/PI15 pin format Oscillation circuit Input pin

(i select 4.5V to 5.5V when this LSl is used with a supply voltage range of 4.5V to 5.5V.
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Example of Representative Characteristics

Ibb — Supply current [mA]

Ibp — Supply current [mA]
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IDD vs. VDD

(fc = 20MHz, Ta = 25°C, Typical)

1/2 frequency dividing mode

1/4 frequency dividing mode
1 ]

1/8 frequency dividing mode
| I
1/16 frequency dividing mode

Sleep mode

3 4 5
Vbb — Supply voltage [V]

Ibpb vs. fc
(Vobbp =5V, Ta = 25°C, Typical)

fc — System clock [MHZz]
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Package Outline Unit: mm
100PIN LQFP (PLASTIC)
[]16.0+0.2
0114.0+0.1
76 O 50
o -]
I -
I -
- -]
o =
- -]
o -]
o -
T T ~
= =] o
= = 9
e =] ~
=== =5
I -
I -
I -
e £ A o
== E o
= ( VE= \ +
100 = O F— 26 (0.22) 2
NLEEEEEEEEECEEEEEEEEL
+0.08 25 ] +0.05
) 0.18-0.03 0.127 - 0.02
Q} 0.13@ +02 |
1.5-0.1
(| 01
0.1+0.1
S
\ g! NOTE: Dimension “[I’ does not include mold protrusion.
+l
L0
0° to 10° o
DETAIL A PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE LQFP-100P-L01 LEAD TREATMENT SOLDER PLATING
EIAJ CODE LQFP100-P-1414 LEAD MATERIAL 42 ALLOY
JEDEC CODE PACKAGE MASS 0.8g
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