SONY

CXP9/73F064

CMOS 16-bit Single Chip Microcomputer

Description

The CXP973F064 is a CMOS 16-bit microcomputer
integrating on a single chip an A/D converter, serial
interface, 12C bus interface, timer, PWM output
circuit, programmable pattern generator, remote
control receive circuit, parallel interface, FLASH
ROM interface, and as well as basic configurations

100 pin QFP (Plastic) 100 pin LQFP (Plastic)

like a 16-bit CPU, ROM, RAM, and I/O port.
This LSI also provides the sleep/stop functions that

enable lower power consumption.

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

104 pin LFLGA (Plastic)

<P

58.8ns at 34MHz operation (3.0 to 3.6V)

66.7ns at 30MHz operation (2.7 to 3.6V)

* Incorporated EEPROM capacity
* Incorporated RAM capacity
* Peripheral functions

— A/D converter

— Serial interface
— 12C bus interface

— Timers

— PWM output circuit

— Programmable pattern generator
— Remote control receive circuit
— Parallel interface

* Interruption
 Standby mode
» Package

« Piggy/evaluation chip
* Mask ROM

Structure
Silicon gate CMOS IC

256K bytes
11.5K bytes

8-bit 12-analog input, successive approximation system,
3-stage FIFO (Conversion time: 1.55us at 40MHz)
Asynchronous serial interface (UART)

128-byte buffer RAM, 3 channels

64-byte buffer RAM

(supports master/slave and automatic transfer mode)
8-bit timer/counter, 2 channels (with timing output)
16-bit capture timer/counter (with timing output)

16-bit timer, 4 channels, watchdog timer

14-bit PWM, 4 channels

(2-channel of binary output switch function by PPG)
16-bit output, 64-byte buffer RAM, 1 channel

8-bit pulse measurement counter, 10-stage FIFO
External register interface (8-bit parallel bus), 4-chip select

33 factors, 33 vectors, multi-interruption and priority selection possible
Sleep/stop

100-pin plastic QFP

100-pin plastic LQFP

104-pin plastic LFLGA

CXP971000

CXP972032/973032/973064

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- E99Z25B15-PS



CXP973F064

SONY

STOdd 01
000dd

]
0
>4 quX
/a0 0d
o)
o
= TSOX
4 2SOX
e
o
o 43y

oidorodd K 2 m
pIdorodd K’ , m
! AHV Odi4 | NOJDOW3Y  [+—o ONY
L0d 1 0Cd AM\/ YOL1VHINTO \vo ONMd
m JOV-RIFLNI mmpmmm\_/\wzoo NY33LLvd )| (9dd) Wid LigbT HOZ 5 TAMd
| SYALSIOTY 1X3 I1avYINVEO0ud ”
! ) >0 ZAMd
/1d 01 0ld _AM/\ N WMd LIg¥T HOZ Chne
o= L e b AHV H3WIL LI§-9T HOY |
GHd 0} ZHd AM/\ o4I4 WYY ¥344ng ”
LHd '9Hd AN -
THd ‘OHd | (ZHO) YALNNOD/FINIL S INID
| : JHNLdVD LIg-9T ,
19d 01 v9d AM/\ _ le—o0 203
£0d 01 09d ¥ S
@ (THD) ¥3WIL Lig-8 H

/4d '94d (OHD) YALNNOD/YANIL 119-8 5 003

Gdd 01 0dd

! LINN
Wvd mm_o<u_mm_kz_ >0 vas

d3NIL ISVYE-INIL d344dng

[0 10S
/3d 01 03d SNg Ozl

/431vOS3dd %

=
-

U S I
-
-
-

>
-
-
>
>
|| swsooomm
-
-
-
-
-

,ad 01 0ad z
5 v ” [e—>0 ZX0S
m vy (zHD) 1INN 520S
z ¢ NEEENEN m_ﬂdn__m_wwz_ le—0 2IS
S31A4d T 4 ! le—0 ¢SOS
12d 01 00d S3aLAg 5 ”
AHV MSTT i9se Hv @ Q £ , 5 T30S
NOYd33 o] 1 (THD) LINN A9
Nvd HSV14 3 z WV vl > 10S
7 d344ng | oIas e TIS
L9d 01 04d Q ﬁ W [«— ISOS
— |
m , |
HITIOYLINOD WILSAS| | 3402 NdD Ry ' (OHD) LINN [« OX3S
X/Hv AV —0 00S
/HO1VHINTD Y0010 0.62dS ! 30V4Y3LNI
¥344ng l«—0 0IS
/vd 01 0vd ” WVIN3S « 6 0S0S

L
J
{;—.
l
=)
(IP—D
]

vix3
aNd

welbeiqg xo0|9



SONY

CXP973F064
Pin Assignment 1 (Top View) 100-pin QFP package
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(09O ONEeX22X0)3) (2D ENENENENENENENEED)
PB2/PPO02/A10 © 0 PHO/SDA
PB3/PPO03/A11 © o PKG/TETA
PB4/PPO04/A12 © o PK5/TETB

PB5/PPO05/A13 ©
PB6/PPO06/A14 ©
PB7/PPO07/A15 ©

PC0/PPO08 o+—

PC1/PPO0Q9 ©
PC2/PPO10 ©
PC3/PPQO11 ©
PC4/PPO12/XCS3 o
PC5/PPO13/XCS2 o
PC6/PPO14/XCS1 ©
PC7/PPO15/XCS0 o

Vss o

PD0/D0O/KS12 oe—

PD1/D1/KS13 o
PD2/D2/KS14 o
PD3/D3/KS15 o
PD4/D4/KS16 o
PD5/D5/KS17 o
PD6/D6/KS18 ©
PD7/D7/KS19 o
PEO/INTO o
PEL/INTL o
PE2/INT2 o
PE3/INT3 o
PE4/INT4 o
PE5/INT5 o
PE6/INT6 o

Note)
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PFO/ECO ©
S
Vss ©
XTAL ©
VoD ©
PGO/PWMO ©

PF1/EC2 ©

PF2/SCS1/NMI o

PG4/SCS0 o

PF5/SCK1 o
PF6/T10
PF7/T2 0
EXTAL 0

PG5/SI0 ©

PE7/INT7/CINT ©
PG1/PWM1 o
PG2/PWM2 o
PG3/PWMS3 o

1. PWE (Pin 88) must be connected to NC for Mask ROM.
2. Vss and AVss (Pins 15, 41, 57, 70 and 90) must be connected to GND.
3. Vop and AVob (Pins 44, 72 and 89) must be connected to Vob.
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o PK4/ADTRG
o PK3/ADTEN
o PK2

o PK1

o PKO

o AVDD

o AVREF

0 AVss

0 PJ7/AN11/KS11
o PJ6/AN10/KS10
o PJ5/AN9/KS9
o PJ4/ANB/KSS
o PJ3/AN7/KS7
o PJ2/AN6/KS6
o PJ1/ANS/KSS
o PJO/AN4/KS4
o PI7/AN3/KS3
o PI6/AN2/KS2
o PIS/AN1/KS1
o PI4/ANO/KSO
o Vss

o PI3/SCK2

o PI2/SO2

o PISI2

o PI0/SCS2

o PG7/SCKO

o PG6/SO0



SONY CXP973F064

Pin Assignment 2 (Top View) 100-pin LQFP package

'XRD
XWR
TETC
RMC
TXD
RxD
SCL

A T

© PB3/PPO03/A11
© PB2/PPO02/A10

o PB1/PPO01/A9
o PBO/PPO00/A8

o PA7/AT
o PAG/A6
o PA5/A5
o PA4/A4
o PA3/A3
o PA2/A2
o PA1/A1

o PAO/AO
o PK5/TETB

o Vss
° VVbD

(Q)—< PKeITETA

@~ PH1
(&)=—>o0 PHO/SDA
€

(&)« PH3
(8)~—>0 PH2

(&)+—>o PHs
&)+—>o PH4

iy
(099NN ONENENE)EDEOENEENE NENENEY)

(75) o PK4/ADTRG
(72) o PK3/ADTEN

PB4/PPO04/A12 ©
PB5/PPO05/A13 ©

PB6/PPO06/A14 © <—>o PK2

PB7/PPO07/A15 © <—>o PK1
PCO/PPO08 © (70)<—>0 PKO
PC1/PPO09 © (70) o AVDD
PC2/PPO10 © (69) o AVREF
PC3/PPOI11 © (68)——o Avss

(67)+—>0 PITIANILKS1L
(66)+—>0 PIB/ANLO/KS10
(65)—o0 PJS/AN9/KS9
(64)<—>o0 PJ4IANS/KSS
(63)«—=o PI3/ANTIKST
62 o PJ2/ANG/KS6
<—>o PJ1/AN5/KS5
o PJO/ANA4/KSA
o PI7/AN3/KS3
o PI6/AN2/KS2
o PIS/AN1/KS1
o PI4/ANO/KSO

PC4/PPO12/XCS3 ©
PC5/PPO13/XCS2 ©
PC6/PPO14/XCS1 ©
PC7/PPO15/XCS0 o
Vss o

PDO/DO/KS12 o
PD1/D1/KS13 o
PD2/D2/KS14 o
PD3/D3/KS15 o
PD4/D4/KS16 o
PD5/D5/KS17 o
PD6/D6/KS18 o

PD7/D7/KS19 0 o Vss
PEO/INTO © o PI3/SCK2
PE1/INT1 o o PI2/SO2
PE2/INT2 o o PIL/SI2
PE3/INT3 o o PI0/SCS2
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Note) 1. PWE (Pin 86) must be connected to NC for Mask ROM.
2. Vss and AVss (Pins 13, 39, 55, 68 and 88) must be connected to GND.
3. Vop and AVop (Pins 42, 70 and 87) must be connected to Vob.

—4-



CXP973F064

SONY

Pin Assignment 3 (Top View) 104-pin LFLGA package
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Note) 1. PWE (Pin C7) must be connected to NC for Mask ROM.

2. Vss and AVss (Pins B7, E12, G2, K13 and N8) must be connected to GND.

3. Vop and AVop (Pins A7, D12 and N9) must be connected to Voo.
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CXP973F064

Pin Functions

Symbol 1/0 Functions
PAO/AO (Port A) External register interface address bus port
Output / Output | 8-bit output port. output data value and OR output.
to PA7/A7 . :
(8 pins) (8 pins)
PBO/PPO00/ (Port B) External register interface address bus.
A8 Output / 8-bit output port. PPO Address width can be extended in 1-bit
to PB7/PPOQ7/ | Output / Output | value and OR output. units.
A15 (8 pins) (8 pins)
PCO/PPOO08 Programmable pattern generator outputs.
to pcaippo11 | O/ OURUL | (Port C) (16 pins)
8-bit 1/0 port. 1/0O can
PC4/PPO12/ be specified in 1-bit External register interface chip select
XCS3 /O /Output/ | units. PPO value and signal. Chip select signal output function
to PC7/PPO15/| Output OR output. can be selected in 1-bit units.
XCSO0 (8 pins) (4 pins)
(Port D) Standby release input
PDO/DO/ 8-bit 1/0 port. I/0O can External register andby re ease inpu
KS12 O /1/0 / Inout | b ified in L-bit interf data b function can be
to PD7/D7/ npu uﬁitsspec' ied n 1-oi '(g ‘;nic)e ata bus. specified in 1-bit units.
KS19 . 8 pi
KS19 (8 pins) (8 pins)
PEO/INTO External interrupt inputs.
/O / Input (Port E) .
to PE6/INT6 i 8-bit I/0 port. /O can | (8 pins)
PE7/INT7/ /0 / Input / be specified in 1-bit External capture input for 16-bit capture
CINT Input units. (8 pins) timer/counter.
PFO/ECO Inout / Input External event inputs for 8-bit timer/counter.
PF1/EC2 put7inp (2 pins)
PF2/SCS1/ Input / Input / Serial chip select Non-maskable external
NMI Input (Port F) (CH1) input. interrupt input.
PF3/SI1 Input / Input 8-bit port. Lower 6 bits | Serial data (CH1) input.
are for input; upper 2 .
PF4/SO1 Input / Output bits are for outpu, Serial data (CH1) output.
PF5/SCK1 Input / 1/10 (8 pins) Serial clock (CH1) I/0.
PF6/T1 Output / Output 8-bit timer/counter output.
PF7/T2 Output / Output 16-bit capture timer/counter timing output.
14-bit PWM output with output value switch
PGO/PWMO
to PG1/PWM1 Output / Output E:;nti:]o;)by programmable pattern generator.
(Port G) P
PG2/PWM2 8-bit port. Lower 4 bits | 14-bit PWM output.
PG3/PWM3 Output / Output are for output; upper 4 | (2 pins)
— bits are for 1/0. Upper . . .
PG4/SCS0 I/0 / Input 4 bits can be specified Serial chip select (CHO) input.
PG5/SI0 I/0 / Input in 1-bit units. Serial data (CHO) input.
PG6/S0O0 I/O / Output (8 pins) Serial data (CHO) output.
PG7/SCKO /0 /1/0 Serial clock (CHO) I/0.
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CXP973F064

Symbol I/O Functions
PHO/SDA Output / I/0 I°C bus interface data I/O.
PH1/SCL Output / 1/0 I°C bus interface clock 1/0.
(Port H) . . .
PH2/RxD /O / Input 8-bit port. Lower 2 bits | JART reception data input. (common with data
reception during on-board rewrite boot mode)
are for large current
N-ch open drain UART transmission data output. (common with
PH3/TxD I/O / Output outputs; medium 4 bits | data transmission during on-board rewrite boot
are for 1/0; upper 2 bits| mode)
are for output. Medium : .
PH4/RMC I/O / Input 4 bits can be specified Remote control signal input.
PHS5/TETC I/O / Input in 1-bit units. On-board rewrite boot mode setting. (Total 3 pins)
PH6/XWR Output / Output (8 pins) External register interface write signal.
PH7/XRD Output / Output External register interface read signal.
PI10/SCS2 I/O / Input Serial chip select (CH2) input.
PI11/SI2 I/O / Input Serial data (CH2) input.
(Port 1) :
P12/SO2 I/O / Output 8-bit 1/O port. /0 can Serial data (CH2) output.
PI3/SCK2 /O /1/0 be specified in 1-bit Serial clock (CH2) I/0.
PI4/ANO/ t’;'t?r']s)
KSO /O / Input / P
to PI7/AN3/ Input )
KS3 . Standby release input
Analog input for function can be
(Port J) A/D converter. specified in 1-bit units.
PJOJAN4/ 8-bit /0 port. /O can | (12 pins) P
KS4 /O / Input / port. 7= ¢ (12 pins)
to PI7/AN1L/ | Inout be specified in 1-bit
m P units.
(8 pins)
PKO to PK2 I/0 (Port K)
7-bit port. Lower 5 bits | A/D converter operation enable input by external
PK3/ADTEN | /O [Input are for 1/0; upper 2 bits| trigger.
are for output. Lower . .
PK4/ADTRG | I/O [/ Input 5 bits can be specified External trigger input for A/D converter.
PKS/TETB | Output/ Input ir; 1-bit units. On-board rewrite boot mode setting.
PK6/TETA | Output /Input |  PINS) (Total 3 pins)
EXTAL Input Connects a crystal for main clock oscillation. (When the clock is supplied
XTAL externally, input it to EXTAL and input an opposite phase clock to XTAL.)
RST Input System reset. Active at "L" level.
AV Positive power supply for A/D converter. (Must be the same voltage with
oo VbD.)
Reference voltage input for A/D converter. (Must be the same voltage with
AVREF Input VoD.)
AVss GND for A/D converter.
VDD Positive power supply. (Connect both Vpp pins to positive power supply.)
Vss GND (Connect all four Vss pins to GND.)
PWE Input FLASH EEPROM rewrite enable.

—7—
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CXP973F064

1/0O Circuit Format for Pins

Internal
data bus

("0" after a reset)

RD

Pin Circuit format After a reset
A0 to A7 —L‘\ iD—'
PA register i ,_D—|
PAO/AO (Undefined after a reset) Hi-Z
to PA?/A? Internal
data bus g
RD . .
PA register write —{S Q[—
Reset — R
Address width
setting
("0" after a reset) L)
A8to Al5 —1
MPX
PBO/PPOO00/A8 PPO00 to PPO07 — 0
to PB7/PPOQ7/ PB regist Hi-Z
A15 register
(Undefined after a reset)
Internal
data bus g
PB register write —{S Q
RD
Reset — R
PPO08 to PPO11 % iD—l
PC register 7 .,_D—l
("0" after a reset)
PCO/PPO08 ) Input .
to PC3/PPO11 PCD register protecton Hi-Z
circui
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CXP973F064

CINT

Internal data bus

INTO to INT7/CINT <

("0" after a reset)

RD

CMOS Schmitt input

Pin Circuit format After a reset
XCS output setting *l
("0" after a reset)
XCS3to XCSO0 — 1
MPX
PPO12 to PPO15 —>{0 iD_|
PC4/PPO12/ —
XCS3 PC register ,_D—I
Hi-Z
to PC7/PPO15/ ("0" after a reset)
XCS0 PCD register ﬂ
("0" after a reset)
Internal
data bus ‘
RD \
WR (external register area)
Internal data bus — E::(ternal register %’
External register operation enable iD—‘
0
CLR PD register ,_D—I
("0" after a reset)
CLR
PDD register _h EFZI
PDO/DO/KSlZ ("O" after a reset) )
to PD7/D7/ Hi-Z
KS19 Internal data bus
RD
Standby release - { E
Internal data bus <+— Séternal register
External register operation enable
RD (external register area)
ULarge current drive
5mA (Vbp = 2.7 to 3.6V)
PE register >_DO_|
L
(Undefined after a reset)
PEO/INTO PED register EEI )
to PE7/INT7/ Hi-Z
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CXP973F064

PFSL register

("0" after a reset)

Internal data bus <—$

SCK1 =

7

RD CMOS Schmitt input

Pin Circuit format After a reset
ECo, EC2 < 4 =
PFO/ECO CMOS Schmitt input Hi-Z
—— chmitt inpu -
PF1/EC2 Internal data bus <—§]7 P
RD
Internal data bus 4—? 17‘ {E—
RD CMOS Schmitt input
NMI Scst PFSL register I-
("0" after a reset)
M L [ \wiinputenable
("0" after a reset)
Internal data bus<—§ V74 @
PF3/SI1 RD CMOS Schmitt input Hi-Z
SI1<_<:17— PFSL register
("0" after a reset)
SO1
SO1 output enable "_D—|
PF4/SO1 _ ;L& Hi-Z
PFSL register ﬂ
("0" after a reset) ‘
Internal data bus <§ ‘
RD
SCK1
SCK1 output enable "_D—|
PF5/SCK1 ;LC% Hi-Z

—10-
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CXP973F064

to PG3/PWM3

("0" after a reset)

Internal data bus <—§»

RD
PG register write —|S Q[—

Reset — R

Pin Circuit format After a reset
T1 1
PF register 0 —
("1" after a reset) 4 I
PF6/T1 H" level
PFSL register
("0" after a reset)
Internal data bus <§F
RD
O
- iy
MPX [—¢ 1
PF register 0 }_D_|
("1" after a reset) 1 "H" level
) ("H" level at ON
PF7/T2 PFSL register resistance of
("0" after a reset) pull-up transistor
Internal data bus <—§F by a reset.)
RD
PF register writte —|S Q[—
UPull-up transistor
Reset —|R approximately 150kQ (Vo = 2.7 to 3.6V)
PWMO to PWM3 ——| 1 iDO_I
MPX
PG register 0 HD—|
(Undefined after a reset)
PGO/PWMO PGSL register HiZ

—11-—
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CXP973F064

Pin Circuit format After a reset

PG register

(Undefined after a reset)

PGD register [—

("0" after a reset)

PG4/—SCSO PGSL register ﬂ Hi-Z
("0" after a reset)

SCS0 <—<f7

Internal data bus 1 ﬂ

RD CMOS Schmitt input

PG register

(Undefined after a reset)

PGD register [—

("0" after a reset)

PG5/SI0 PGSL register Hiz
("0" after a reset) ﬂ

slo <—G—

Internal data bus ) ﬂ

RD CMOS Schmitt input

SO0 1

shwns
PG register 0

(Undefined after a reset) [

PGSL register

("0" after a reset) v Elzl
PG6/SO0 SO0 output enable 1

PGD register 0

("0" after a reset)

Internal
data bus ‘

RD \

—12 —
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CXP973F064

Internal data bus

("0" after a reset)

RD

RxD =

4

CMOS Schmitt input

Pin Circuit format After a reset
SCKO 1
T
PG register 0
(Undefined after a reset) .,_D—|
PGSL register
("0" after a reset) y E'ZI
PG7/SCKO SCKO output enable 1 Hi-Z
MPX
PGD register 0
("0" after a reset)
—e
Internal
data bus
RD i 4 |
SCKo CMOS Schmitt input
SDA, SCL ——81
MPX
PH register 0
("1" after a reset) U
PHSL register
PHO/SDA ("0" after a reset) Hi-Z
PH1/SCL P |
Internal data bus <—§F
RD
SDA, SCL = 74 ‘
CMOS Schmitt input
ULarge current drive
5mA (Vop = 2.7 to 3.6V)
PHL register ’_D_|
L
(Undefined after a reset)
PHD register ﬂ
PH2/RxD Hi-Z

13 -
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CXP973F064

(Undefined after a reset)

Internal
data bus g

RD PH register write — S

L

Reset — R

Pin Circuit format After a reset
XD ———@8@8 ™1
MPX
PH register 0
(Undefined after a reset)
TxD output enable
PH3/TxD Hi-Z
PHD register ﬂ
("0" after a reset)
Internal
data bus ‘
RD \
PH register }_D_|
(Undefined after a reset)
PHD register :
PH4/RMC Hi-Z
("0" after a reset)
Internal data bus
RD
RMC < CMOS Schmltt input
PH register
; 5 o
(Undefined after a reset)
PH5/TETC PHD register P | Hi-Z
("0" after a reset)
Internal data bus ‘
RD 4 \
CMOS Schmitt input
PHSL register
(0" after a reset) y
XWR, XRD 1
MPX
PH6/XWR PH register » 0 iz
|_
PH7/XRD

— 14—
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Pin

Circuit format

After a reset

PI0/SCS2

PI register

(Undefined after a reset)

PID register  |—

("0" after a reset)

PISL register

("0" after a reset)

R

Internal data bus

RD

<

CMOS Schmitt input

Hi-Z

PI1/SI2

Pl register

(Undefined after a reset)

PID register  |——

("0" after a reset)

PISL register

("0" after a reset)

si2 <—G—

Internal data bus )

RD

<

CMOS Schmitt input

Hi-Z

P12/SO2

SO02 ——— 1

MPX

Pl register >0

(Undefined after a reset)

PISL register

("0" after a reset) Y

SO2 output enable 1

T
) >

PID register — 0

("0" after a reset)

Internal
data bus

—15—



SONY CXP973F064

Pin Circuit format After a reset

SCK2——————— 1

(Undefined after a reset) 4

PI register >0 D—|

PISL register

("0" after a reset) y

— IP
== 1 .
PI3/SCK2 SCK2 output enable Hi-Z
MPX
PID register +——>(0

("0" after a reset)

Internal data bus

4

CMOS Schmitt input

SCK2 -———

PI register
(Undefined after a reset) L

PID register

("0" after a reset)

Standby release < { E

A/D converter < 5
Input multiplexer

PJ register
(Undefined after a reset) L

PJD register

("0" after a reset)

PJO/AN4/KS4 PJSL register
to PJ7/AN11/ ("0" after a reset)
KS11 Ll

Internal data bus
RD

Standby release < { E
|

< ]
A/D converter 51
Input multiplexer

PI4/ANO/KSO PISL register
to PI7/AN3/ ("0" after a reset) ﬂ Hi-Z
KS3
Internal data bus I a
RD
]
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Pin Circuit format After a reset
PK register }_D_|
L
(Undefined after a reset)
PKO to PK2 PKD register Eﬂ Hi-Z
("0" after a reset)
Internal data bus ‘
RD \
PK register »—D—|
L
(Undefined after a reset)
PK3/ADTEN PKD register n Hi-Z
PK4/ADTRG ("0" after a reset)
Internal data bus
RD T 4 |
ADTEN, ADTRG < CMOS Schmitt input
PK register
PK5/TETB ("1" after a reset) "H" level
Internal data bus
RD
I D
PK register * .D—I "H" level
Vi
("1" after a reset) .»—D—| ("H" level at ON
PK6/TETA Internal data bus resistance of
=D pull-up transistor
by a reset.)
PK register write —S Q[—
Bpull-up transistor
Reset — R approximately 150kQ (Vop = 2.7 to 3.6V)
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Pin Circuit format After a reset
EXTAL ﬂ 4'; —|}%’ o
. 1iming
generator
| i
XTAL Oscillation | I
EXTAL stop control | 1 Oscillation
XTAL
« Diagram shows circuit configuration during oscillation.
« Feedback resistor is reoved during standby stop mode,
and XTAL is driven at "H" level.
Mask option O
RST RST Internal reset circuit ".L" level
(during a reset)
CMOS Schmitt input
UpPull-up transistor
approximately 30kQ (Vop = 2.7 to 3.6V)
PWE PWE FLASH EEPROM Hi-Z
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Absolute Maximum Ratings

(Vss = 0V reference)

Item Symbol Rating Unit Remarks
VbD —-0.3t0 +4.6 Vv
Supply voltage AVbD AVss to +4.61 Y
AVREF AVss to +4.611 \%
AVss -0.3t0 +0.3 Vv
Input voltage VIN —0.3to +4.612 v
Output voltage Vourt ~0.3t0 +4.612 v
High level output current loH -5.0 mA | Output (value per pin)
High level total output current | ZloH -50 mA | Total for all output pins
All pins excluding large
loL 15.0 mA | current output pins
Low level output current (value per pin)
o 200 mA. | Lrge curent ouiputpins
Low level total output current | ZloL 130 mA | Total for all output pins
Operating temperature Topr -30to +85 °C
Storage temperature Tstg —55to +150 °C
600 QFP-100P-L0O1
Allowable power dissipation Pp 380 mwW | LQFP-100P-LO1
500 LFLGA-104P-01

(4 Avop and AVrer must be the same voltage with Vop.

2 vin and Vour excluding PHO and PH1 must not exceed Voo + 0.3V.

3 The large current drive transistor is N-ch transistor of PD and PHO, PH1.
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.
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Recommended Operating Conditions

(Vss = 0V reference)

Iltem Symbol| Min. Max. Unit Remarks
2.7 3.6
VbD \
2.0 3.6 Guaranteed data hold range during stop mode
Supply voltage
AVDD 2.7 3.6 v | &
AVREF 2.7 3.6 \Y 0
VIH 0.7Vop VbD \% b
High level input o F)
voltage VIHs 0.8Vobp VoD \% CMOS Schmitt input
ViHex Vop —0.4(Vop +0.2| V| EXTALM
ViL 0 0.2Vop \%
Low level input . 3
voltage ViLs 0 0.2Vop \% CMOS Schmitt input
VILEX 0.3 0.4 V | EXTALM
. Topr -30 +85 °C
Operating dod -
temperature o Recommended operating range of FLASH
Tpwe 0 +50 C EEPROM rewrite operation

(i AVop and AVrer must be the same voltage with Voo.
2 pc, PD, PF4, PG6, PH3, P12, Pl4 to PI7, PJ, PKO to PK2, PWE for normal input port.

(3 RST, PE, PFO to PF3, PF5, PG4, PG5, PG7, PHO to PH2, PH4, PH5, P10, PI1, PI3, PK3 and PKA4.
Ch Specified only during self-oscillation.
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Electrical Characteristics

DC Characteristics 1

(Topr = -30 to +85°C, Vss = 0V reference)

Iltem Symbol Pins Conditions Min. Typ. Max. | Unit
PD to PE, PF6, Vob = 3.0V, lon =-0.15mA 2.70 v
PF7,PG0 10 PGS, | vpp =2.7V, lon = —0.15mA 2.40
PH2, PH4, PH5,
High level y Pl to PJ, Vob = 3.0V, loH = -0.5mA 2.30 v
output OH | PKO to PK6 VoD = 2.7V, lov = —0.5mA 2.00
voltage
PAto PC, PF4, VoD = 3.0V, lon = —1.5mA 2.30
PF5, PG6, PG7, Y
PH3, PH6, PH7,
P|2, P|3 VDD = 27V, IOH = —15mA 200
PE, PF6, PF7, _
PGO to PG5, loL = 1.2mA 0.30 \V
PH2, PH4, PH5,
PIO, P11, P14 to PI7,| | =1 6mA 0.50 Vv
Low level PJ, PKO to PK6
output VoL
PA to PC, PF4 _
’ ’ loL = 2.0mA 0.30 V
voltage PF5, PG6, PG7,
PH3, PH6, PH7,
PD, PHO, PH1 loL =5.0mA 1.00 V
liHE Vob = 3.6V, Vi = 3.6V 0.3 61 HA
current liLE Vob = 3.6V, ViL = 0.3V -0.3 -61 HA
liLR RSTH Vob = 3.6V, ViL = 0.3V -0.9 -250 HA
I/O leakage PA to PJ, PKO to PK®, _ _
current liz RSTO Vob = 3.6V, Vi=0, 3.6V +31 HA
Open drain
output
leakage _ _
current l,on | PHO, PH1 Vob = 3.6V, Vit = 3.6V 31 HA
(N-ch Tr.
off-state)

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

(Topr = -30 to +85°C, Vss = QV reference)

Item Symbol Pins Conditions Min. | Typ. | Max. | Unit
o Vop =3.3£0.3V,
IDD1 Vob, Vss fex = fsrc = 40MHz, External clock operation 50 57 mA
A/D off state, PLL off state
Vop =3.3£0.3V,
B fex = fsrc = 40MHz, External clock operation
?l:ﬁglr?/t lppsz | V0O, VSS A/D off state, PLL off state, 20 23 | mA
sleep mode
85°C or less 500
Ipps3 | Vbb, Vss Vop = 3.6V, stop mode 75°C or less 300 MA
50°C or less 80

[ When all output pins are open.
2 when the upper two bits (PCK1, PCKO) 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).

I/0O Capacitance

Item Symbol Pins Conditions Min. Typ. Max. | Unit
Clock 1MHz
Input PFO to PF3, ! .
capacitance CiN EXTAL, RST oV for all pins excluding 10 20 pF
measured pins
PA to PB, PF6, PF7, Clock 1IMHz,
Output Cour PGO 1o PG3, 0V for all pins excludin 10 20 F
capacitance PH6, PH7, PK5, PK6, | - ° dp - 9 P
XTAL P
PC to PE, PF4, PF5, Clock 1IMHz,
Vo Cio PG4 to PG7, 0V for all pins excludin 10 20 F
capacitance PHO to PH5, Pl to PJ, measuredp ins 9 P
PKO to PK4 P
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AC Characteristics

(1) Clock timing (Topr =-30 to +85°C, Vob = 2.7 t0 3.6 V, Vss = 0V reference)
ltem Symbol| Pins Conditions Min. | Typ. | Max. | Unit
. . Vop=3.3+£0.3V | 9.5 34.5
Fig.1, Fig.2 MHz
Vop=3.0£0.3V | 9.5 31.0
Main clock base EXTAL, | Fig.1, Fig.2 Vop =3.3+0.3V | 9.5 35.5
o fex o MHz
oscillation frequency XTAL =30 to +75°C Vob=30+03V | 95 325
Fig.1, Fig.2 Vob=3.3+0.3V | 9.5 385
o MHz
—30 10 +50°C Vop=3.0 0.3V | 9.5 35.0
txH fex = 40.0MHz
Fig.1, Fig.2 4.0 ns
txu External clock drive
Main clock base txnH EXTAL, fex = 33.86MHz
oscillation input pulse XTAL Fig.1, Fig.2 _ 4.0 ns
width txu External clock drive
txH fex = 20.0MHz
Fig.1, Fig.2 11 ns
txe External clock drive
xr fex = 40.0MHz
Fig.1, Fig.2 85 | ns
txF External clock drive
Main clock base txr EXTAL, fex = 33.86MHz
oscillation input XTAL Fig.1, Fig.2 _ 105 | ns
rise time, fall time txF External clock drive
txr fex = 20.0MHz
Fig.1, Fig.2 14 | ns
IxF External clock drive
. Fig.1, Fig.2 o
Main clock duty duty | XTAL 1/2 Voo point 40 | 50 | 60 %

Note) tsys indicates the four values below according to the upper two bits (PCK1, PCKO) of the clock control
register (CLC: 0002FEh).
tsys [ns] = 2/fex (PCK1, PCKO = 00), 4/fex (PCK1, PCKO = 01), 8/fex (PCK1, PCKO = 10,
16/fex (PCK1, PCKO = 11)
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1/fex
EXTAL l [ VoD — 0.4V
XTAL
0.4V
“ g g
tXH tXF txL tXR
tEX

)

XTAL \

Oscillator connection example
of main oscillation circuit

EXTAL XTAL

I
T 7

@

tx

duty = tx/tex; tex = 1/fex

Fig. 1. Clock timing

Connection example (1)
of external clock

EXTAL XTAL

7

(ii)

K 1/2Vobp

Connection example (2)
of external clock

EXTAL XTAL

| oo

(iii)

Fig. 2. Oscillator connection and clock applied conditions
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(2) Event count input (Topr = -30 to +85°C, Vob = 2.7 to 3.6V, Vss = 0V reference)
Item Symbol | Pins Conditions Min. Max. Unit
Event count input clock | ten, ECO, ;
pulse width teL Ec2 Fig. 3 tsys + 100 ns
_ 0.8VbD
ECO
EC2
0.2VbD
tEH tEL

Fig. 3. Event count input timing

(3) Interruption and reset input (Topr =-30 to +85°C, Vbbp = 2.7 to 3.6V, Vss = 0V reference)
ltem Symbol Pins Conditions Min. Max. Unit
NMI, Main mode
INTO to INT7, | Sleep mode tsys + 100

KSO to KS19 Fig. 4

External interruption | ti,
high, low level width | tiL Noise filter @ | 2tsys+100 ns
INT4 to INT7 | selected PS4 | 32/fex + 100
Fig. 4 PS6 | 128/fex + 100

Reset input low level

) Fig. 5 f ns
width trsT RST g 50/fex
tiH tiL
0.8VpD
NMI 0.2VbDp
INTO to INT7
KSO0 to KS19

Fig. 4. Interruption input timing

tRST

RST
0.2Vbp

Fig. 5. Reset input timing
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(4) A/D converter characteristics
(Topr = -30 to +85°C, Vbbp = AVbD = AVRer = 2.7 to 3.6V, Vss = AVss = 0V reference)

Item Symbol Pins Conditions Min. Typ. | Max. | Unit
Resolution 8 Bits
Linearity error +1 |LSB

Vop = AVpD = AVREF = 3.0V
Absolute error +3 |LSB
o 34tsys ns
Conversion time tconv 0O
62tsys ns
o 10tsys ns
Sampling time tsamp 0
20tsys ns
Reference input voltage | VRrer AVREF Vob = AVpb = AVREF 2.7 3.6 \%
Analog input voltage ANO to AN11 0 AVREF | V
Vop =3.3+0.3V
Main | fskc = 40MHz 15121 |mA
IREF
mode _
Vop = 3.3 0.3V
AVREF current
AVRer fsre = 20MHz 12117 | mA
ADC off statel2
12 A
IRers Stop mode K

0 when Bit 6 (ADCK) of A/D control status register (ADCS: 000132h) is specified to "1".
L2 When Bit 5 (ADPC) of A/D control status register (ADCS: 000132h) is specified to "1".
Note) AVbb and AVRer must be the same voltage with Vob.

(100h) [-----------mmmmm oo )
FFh |---mmmmm e FFh |— '
FEh FEh (— !
o i ) i
=] i > |
= | © |
> ! > '
c ) c |
o ’_IJ ! K] :
" | 2] |
o I o '
: | : - |
I} ! S i
o : (&) 1
| = : s 1
k=) Linearity error | k=) 1
a Yy | a Absolute error ;
01h | o1h |
00h : 00h
vzt . VrT2 . AVREF
Analog input Absolute error Analog input

0 vzT: Value at which the digital conversion value changes from 00h to 01h and vice versa.
2 VFT: Value at which the digital conversion value changes from FEh to FFh and vice versa.

Fig. 6. Definition of A/D converter terms
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(5) Serial transfer (CHO, CH1, CH2)

(Topr =-30 to +85°C, Vobp = 2.7 to 3.6V, Vss = 0V reference)

Iltem Symbol| Pins Conditions Min. Max. Unit
CS . . SCK e 25&2 _ | Vop =3.3+0.3V 1.5tsys + 200| ns
delay time , xternal start —
SCK2 | transfer mode Vob = 3.0 £ 0.3V 1.5tsys + 210
T — SCKO, | (SCK=output | vpp =33 +0.3V 1.5tsys + 200| ns
CSt o SCK tDSKF A mode) y
float delay time SCK1, Vop = 3.0+ 0.3V
SCK2 pp=3.0£0. 1.5tsys + 210
S, . SO © SO0, Vop =3.3+0.3V 1.5tsys + 200| ns
delay time €50 | S04, _
sSO2 Vop =3.0 £ 0.3V 1.5tsys + 210
CSt . SO tocsor 2522 External start Vop =3.3+0.3V 1.5tsys + 200| ns
float delay time TSZ, transfer mode VoD = 3.0 + 0.3V 1.5tsys + 210
CS high level s gggg Vop =3.3+0.3V tsys + 100 ns
width SCso. Vob=3.0+0.3V | tsys+ 110
Vop = 3.3 0.3V 2tsys + 200 ns
——— | Input mode
_ tkey SCKO, Vop = 3.0 £ 0.3V 2tsys + 210
SCK cycle time SCK1,
SCK2 Vop =3.3+0.3V 16/fex
Output mode
Vop = 3.0 £ 0.3V 16/fex
g Vop = 3.310.3V tsys + 100 ns
— ——— | Input mode
SCK tiw, SCKO, P Vob = 3.0 £ 0.3V tsys + 110
high, low pulse tiL SCK1, v 33103V 8/t 100
h oI pb=3.3+0. EX — ns
width SCK2 Output mode
Vop = 3.0 £ 0.3V 8/fex — 110
- Vop =3.3%0.3V 100 ns
) Ki
Slinput data SIo, SCKinput mode Vop = 3.0 £ 0.3V 110
setup time tsk | g1, Voo = 33103V 200
SCK _ Db =3.0x0. ns
(for SCK 1) Si2 SCK output mode
Vop = 3.0 £ 0.3V 210
S Vop = 3.3 0.3V 2tsys + 100 ns
. SCK input mode
Sl input data SI0, Vop = 3.0 £ 0.3V 2tsys + 110
hold time kst | si1, Voo = 33103V
SCK - ppb=3.3%0. 100 ns
(for SCK 1) Si2 SCK output mode
Vop = 3.0 £ 0.3V 110
- Vop =3.3%0.3V 2tsys + 150| ns
SCK input mode
el SO0, Vop = 3.0 £ 0.3V 2tsys + 160
SCK 1 -» SO tkso
. SO1,
delay time 02 | —— Vop = 3.3+ 0.3V 100 ns
SCK output mode
Vop = 3.0 £ 0.3V 110
N Vop = 3.3+0.3V 3tsys + 100 ns
3CKO SCK input mode
Minimum interval | ¢, - SCKll Vop = 3.0 £ 0.3V 3tsys + 110
time m' Vop = 3.3 0.3V 8/fex — 100 ns
SCK output mode
Vop = 3.0 £ 0.3V 8/fex — 110

Note) The load condition for the SCK output mode and SO output delay time is 100pF.
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twHcs

_ 0.8Vpp
SCS0

SCSs1
SCS2
K 0.2VbD

tkey

tpesk tKL tkH tDCSKF

0.8Vpp
SCKO
SCK1 e
SCK2
K 7 0.2Vbp

SI0
SI1 Input data

SI2

tocso tkso {DCSOF

xk 0.8Vpp
SO0

SO1 Output data
S0O2

f 0.2VoD

tNT

,L 0.8Vop l—

SCKO
SCK1
SCK2

Fig. 7. Serial transfer CHO, CH1, CH2 timing
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(6) 12C bus (Topr =-30 to +85°C, Vobp = 2.7 to 3.6V, Vss = 0V reference)
) Standard mode High-speed mode )
Item Symbol Pins - - Unit
Min. Max. Min. Max.
SCK clock frequency tscL SCL 100 400 kHz
Bus free time between stop
and start conditions teur SDA 4T 13 HS
Hold time under (resend) SDA,
start condition tosTa | g0 4.0 0.6 HS
Hold time in SCL clock low
state tLow SCL 4.7 1.3 ps
Hold time in SCL clock high
Stote I tuign | sCL 4.0 0.6 us
Setup time under (resend) SDA,
start condition tsusta | gop 4.7 0.6 HS
. SDA,
Data hold time tHDDAT ScL 0 0 0.9 us
. SDA,
Data setup time tsu.paT ScL 250 100 ns
SCL, SDA signal output tRd, SDA, &
rise time tre ScL 1000 20 +a 300 ns
SCL, SDA signal output trq, SDA, =
fall time tre ScL 300 20+ a 300 ns
Setup time under stop SDA,
condition tsusto | gop 4.0 0.6 HS
0 Due to the total capacitance of the bus.
tBUF tSU;DAT
/N x/ \L [ T /AT
SDA & / §< /
. N /1 ... Ne.....
-— tHD;STA
tRd  trd -
tscL .
tRc
tLow» tFe
,
"""""" \
SCL \
N |\ A I Sy’ A N N N N WS
tHD;STA tHD;DAT tHigh tsu;STA tsu;sTo

Fig. 8. I2C bus timing
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(7) Remote control reception

(Topr =-30 to +85°C, Vobp = 2.7 to 3.6V, Vss = 0V reference)

high, low level width

PS9 selected

2048/fex + 100

Item Symbol | Pins Conditions Typ. Max. Unit
PS5 selected | 128/fex + 100
Remote control receive trmc RMC | Main mode PS7 selected | 512/fex + 100 ns

RMC

\ 0.8VbD

tRMC

tRMC

0.2VpDp

Fig. 9. Remote control signal input timing
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(8) External register interface (Vss = QV reference)

3.3+£0.3V 3.3+£0.3V 3.0+£0.3v
[tem Symbol Topr =-20to +75°C | Topr =-30 to +85°C | Topr =-30to +85°C | nit
Min. Max. Min. Max. Min. Max.

Chip select 1.5tsys 1.5tsys 1.5tsys
pulse width 1 fcs1 50 1.5tsys o0 1.5tsys "20 1.5tsys ns
Chip select tes2 2.51sys | 16 5tsys | 2:51YS | 1g5tsys | 2518 | 16 5tsys | ns
pulse width 2 -20 ' -20 ' -30 '
Chip select tcss 2.518ys | 35 5tsys | 2:51SYS | 3o5tsys | 2518 | 355ty | s
pulse width 3 -20 ' -20 ' -30 '
Chip select tcse | 35S | 335tsys | 35S | 335tsys | 35IYS | 335155 | s
pulse width 4 -20 ' -20 ' -30 '
Chip select tcss 2.51sys | 175tsys | 2:51YS | 175tsys | 2518 | 175tsys | ns
pulse width 5 -20 ' -20 ' -30 '
Chip select tcse 3.5lsys | 1g5tsys | 3-5ISYS | 1g5tsys | 35YS | 185tsys | ns
pulse width 6 -20 ' -20 ' -30 '
Chip select 4 5tsys 4 5tsys 4.5tsys
pulse width 7 tes? 50 34.5tsys o0 34.5tsys 20 34.5tsys | ns
Read/write strobe
pulse width 1 trwi  |tsys—25| tsys |tsys—25| 1Isys |[tsys—35| tsys ns
Read/write strobe
pulse width 2 trRwz  |2tsys — 25| 161sys |2tsys — 25| 16lsys |2tsys—35| 16tsys ns
Read/write strobe
pulse width 3 trRws  [2tsys — 25| 32tsys |2tsys— 25| 32tsys |2tsys— 35| 32tsys ns
Address setting time 1 | tas1 tsyzsé 2 tsys/2 tsysz/ 2 tsys/2 tsy335/ 2 tsys/2 ns
Address setting time 2 | tas2 1'52553’3 1.5tsys 1'5;‘:‘_)3’5 1.5tsys 1'52553'5 1.5tsys | ns
Address hold time tan tsyzsé 2 — tsysz/ 2 — tsy335/2 — ns
Read data setting
request time tos1 15 o 15 o 20 o ns
Read data hold
request time tor 0 o 0 o 0 o ns
Write data 1.5tsys 1.5tsys 1.5tsys
setting time 1 tos2 on 1.5tsys —on 1.5tsys Tan 1.5tsys ns
Write data 2.5tsys 2.5tsys 2.5tsys
setting time 2 toss on 16.5tsys —on 16.5tsys Tan 16.5tsys | ns
Write data hold time toH2 tsyzsé 2 tiféz tsysz/ 2 ts;ygscl)z tsy335/2 tiy?:c,cl)z ns
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Read Timing

t1 t2

-
4
v

A
Al15to AO

\N 7

B tcst N tAH N
XCS3to XCSO \ Z f T
0 .

N 7 N e eem————
tas1 tRw1
XRD Z
tps1 tDH1

D7 to DO

Fig. 10. Byte read (without programmable wait)

| tl | t2 or tw | t3ortw+1 |
P > > >
A
A15 to A0
7
tcs2 tAH
4 pA
XCS3 to XCS0 \
N 7z eeeaameeeaenaa-
tas1 tRW2
XRD
/|
tps1 tDH1

D7 to DO

Fig. 11. Byte read (with programmable wait)
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T
_Y

A
Y

A
v

/ A\ A
A15 to AO EVEN ADD. ODD ADD.
\N 7| 7
tcss tAH
\ /T
XCS3 to XCS0
° N 7 et
tas1 » tRW3 -~
XRD
/|
tbs1 tbs1 tDH1
D7 to DO

Fig. 12. Word read (no strobe mode, without programmable wait)

t1 t2 t3 t4

4 Al
A15 to AO EVEN ADD. ODD ADD.
N 7
tcsa taH
\ ZL M
XCS3 to XCSO N 7 L
tas1 tRW1 tAH tas1 | tRW1
> |= >
4
XRD
7 7Z

tbs1 tDH1 tbs1 tDH1

D7 to DO

Fig. 13. Word read (strobe mode, without programmable wait)
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Write Timing

| t1l | t2 | t3 |
~ N g o
N
A15 to AO
7l
B tcss tAH
—\ A
XCS3 to XCSO N
N 7Z e e
tas2 tRw1
/s
XWR /
L tbs2 . tDH2
D7 to DO

A15 to AO

XCS3 to XCSO

XWR

D7 to DO

Fig. 14. Byte write (without programmable wait)

| t1 | t2 | t3 or tw | t4ortw+1 |
P gn e gh g
X X
7/
B tcse tAH
\ Z T
N 7 N
tas2 B tRW2
/
L tDs3 tDH2

Fig. 15. Byte write (with programmable wait)
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‘ t1 ‘ 2 ‘ t3 ‘ t4 ‘ 5 |
r g g e > gl
N
A15 to A EVEN ADD. ODD ADD. §<
-
tcs7 taH
famm
XCS3 to XCSO0 77
tRw1 tAH tas1 tRw1
XWR Z Z
» tbs2 tDH2 _ tbs2 | tDH2

D7 to DO

Fig. 16. Word write (without programmable wait)
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Appendix

SPC970 Series recommended oscillation circuit and oscillator

(i) Main oscillation circuit (i) Main oscillation circuit (iii) Main oscillation circuit

EXTAL XTAL EXTAL XTAL EXTAL XTAL

Rd R =Rd Rd
+—[l aalllxe’ +—[
C1 ; % C2 | | Ci1= C2

' C1|C2! %
Cs L

Fig. 17. Recommended oscillation circuit

Manufacturer Model fex (MHz)| C1 (pF) C2 (pF) Rd (Q) ec>i<:rlrj1iytale Remarks
CSA6.00MG040 6.0 100 100 0
CSA8.00MTZ 8.0 30 30 0
CSA10.0MTZ 10.0 30 30 0
CSA12.0MTZ 12.0 30 30 0 (i)
CSA16.00MXZ040 16.0 15 15 0
MURATA MFG | CSA20.00MXZ040 20.0 10 10 0
CO., LTD. CSA24.00MXZ040 |  24.0 7 7 0
CST6.00MGW0404 6.0 100 100 0
csT8.00MTWUH 8.0 30 30 0
csT10.0MTWD 10.0 30 30 0 (ii)
csT12.0MTWUH 12.0 30 30 0
CST16.00Mxw0C3Y  16.0 15 15 0
6.0 18 18 560 CL =13.5pF
(R;IOV_EET%ITETEC HC-49/U03 8.0 15 15 330 0 CL i 12pF
' 10.0 10 10 330 CL = 9.5pF
12.0 10 10 220 CL = 10pF
Uindicates types with on-chip grounding capacitor (C1, C2). CL: Load capacitor
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Circuit
Manufacturer Model fex (MHz) | Cz1 (pF) C2 (pF) Rd (Q) example Remarks
6.0 15 15 5.6k
CL = 16pF
8.0 15 15 3.0k
10.0 10 10 1.8k
12.0 12 12 1.0k i
HC-49/U-S (i)
16.0 12 12 470
CL = 12pF
20.0 12 12 390
KINSEKI LTD. 24.0 12 12 200
28.0 1 1 100
C3 = 10pF,
32.0 3 0.01uF 0 U2 7u[I)4
C3 = 5pF,
HC-49/U 36.0 3 0.01pF 0 (i) |2, 7le
C3 = 3pF,
40.0 1 0.014F 0 L= 3o
CCR6.0MC55 6.0 | 36 (+20%) | 36 (+20%) 0
CCR12.0Msc5U 12.0 20 (£20%) | 20 (+20%) 0 (i
TDK 0
Corporation CCR16.0MSC6 16.0 10 (£20%) | 10 (£20%) 0
CCR28.0MSC6U 28.0 10 (£20%) | 10 (£20%) 0
CCR40.0MS6 40.0 5 5 0 (i)
Uindicates types with on-chip grounding capacitor (C1, C2). ccRID : surface mounted type ceramic
oscillator
CL: Load capacitor
Product List
Type Flash EEPROM incorporated version
Product name CXP973F064Q-1, CXP973F064R-1, CXP973F064GA-1
ROM capacitance 256K byte
RAM capacitance 11.5K byte
100-pin plastic QFP,
Package 100-pin plastic LQFP,
104-pin plastic LFLGA
Mam cllock base 40MHz
oscillation frequency
Reset pin pull-up Existent

resistor
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Notes on PK6 Usage

FLASH EEPROM incorporated PK6 is also used as flash mode setting function. Note the followings:

1. "H" is output to PK6 during a reset. That is driven at comparatively high impedance (approximately 150kQ),
and take care that Von should not fall under 0.7Vop by the partial pressure with external circuit load

impedance.

2. When using software reset functions, PK6 may not rise enough during a reset. Switching PK6 to "H" output
prior to software reset execution or connecting pull-up resistor is recommended.

RST

Normal operation

N

PK6

Keep PK6 above 0.7VbD
during this period.

Mask ROM and piggy/evaluation chip do not have flash mode setting function. Considering that FLASH
EEPROM incorporated type is used, above countermeasure should be performed.

Limits on Usage of FLASH EEPROM incorporated Type

The main clock doubler circuit is not guaranteed to operate.
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Characteristics Curve
Ibb vs. VDD )
(fex = 40MHz, Topr = 25°C, Typical) (fex = 40MHz, Topr = 25°C, Typical)
60 60
54 54
48 48
< | 1/2 frequency < 4
E. 42 dividing mode E
g 36 g 36
E 3
; 30 | 1/4 frequency =~ 30 Sleep mode o
=3 dividing mode _& (1/2 frequency dividing mode)
Q
@ 24t 1/8 frequency a 24 Sleep mode
| dividing mode | (1/4 frequency dividing mode)
L — | [a)
8 18} 1/16 frequency &5 18 Sleep mode
- dividing mode (1/8 frequency dividing mode)
12} 12 Sleep mode
(1/16 frequency dividing mode)
6 6
0 0 |
21 24 27 3 33 36 39 3.9
VoD — Supply voltage [V] Vop — Supply voltage [V]
IDD vs. fEX
(Vop = 3V, Topr = 25°C, Typical) (Vop = 3V, Topr = 25°C, Typical)
60 60
54 54
48 1/2 frequency 48
_ dividing mode __
T a2 — T a2
5 36 A 5 36
= 1/4 frequency &£
3 dividing mode 3
> 30 > 30
_g 1/8 frequency 2 Sleep mode -
3 24 v dividing mode 3 24 (1/2 frequency dividing mode)
Sleep mode
|
i 18 L —1 — 3(1.6 frequency | 18 (1/4 frequency dividing mode)
a 7 ividing mode A&
= é/ = Sleep mode
12 12 (1/8 frequency dividing mode)
Sleep mode
6 6 (1/16 frequency dividing mode)
0 0 |
0 10 20 30

fex — Main clock base oscillation frequency [MHz]
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Package Outline Unit: mm

A BBBRBRRRRRRRRRRRRRRRRRRRRE

100PIN QFP (PLASTIC)

239+04

+0.4
20.0-0.1

0°to10° |

DETAIL A o

+0.1
0.15-0.05

15.8+0.4

+0.35
2.75-0.15

PACKAGE STRUCTURE

PACKAGE MATERIAL

EPOXY RESIN

SONY CODE

QFP-100P-LO1

LEAD TREATMENT

SOLDER PLATING

EIAJ CODE

JEDEC CODE

QFP100-P-1420

LEAD MATERIAL

42/COPPER ALLOY

PACKAGE MASS

179
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Package Outline

Unit: mm

100PIN LQFP (PLASTIC)
[J16.0£0.2
14.0+0.1

B
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(0.22) S|
+0.2
15-01
a8y
01401 +008 33
b=0.18-0.03 + 1
~
3
(0.18) pa!
o
I
S
Sy
0° to 10° DETAIL B
NOTE: Dimension "I does not include mold protrusion.
DETAIL A
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE LQFP-100P-L01 LEAD TREATMENT SOLDER PLATING
EIAJ CODE P-LQFP100-14x14-0.5 LEAD MATERIAL 42/ COPPER ALLOY
JEDEC CODE PACKAGE MASS 0.79
100PIN LQFP (PLASTIC)
[016.0+0.2
[]14.0+0.1
B
g
Il
=
~
o
+
0

g
+008 oo
b=0.18-0.03 + I
o
I
(0.18) g

~

IS

B

S

DETAIL B

NOTE: Dimension "[I' does not include mold protrusion.

DETAIL A

PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN

SONY CODE LQFP-100P-LO1 LEAD TREATMENT SOLDER PLATING

EIAJ CODE P-LQFP100-14x14-0.5 LEAD MATERIAL 42 /| COPPER ALLOY

JEDEC CODE PACKAGE MASS 079

LEAD SPECIFICATIONS
ITEM SPEC.

LEAD MATERIAL ALLOY 42

LEAD TREATMENT Sn-Bi 2.5%

LEAD TREATMENT THICKNESS | 5-18um
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Package Outline Unit: mm

104PIN LFLGA

11.0
;
|

[

103 — ¢0.40 £ 0.05

F

DETAIL X

N| O é é [eXe] $ 0000 O L

M| 060060000

L] 00O 000Q0OOO O g/

K| 00O | [eXe]

J| ooo | ooo| [B]

H|f 00O . [eNeNe)

F| 00O i 00©

E| 00O ‘ 00©

D| ooo 000
= ©0 0000000 0O
o B 000000000

A ? [oNeXN0) ? 0000

o
N 123456 7891011213
|
16 PACKAGE STRUCTURE
PACKAGE MATERIAL ORGANIC SUBSTRATE

SONY CODE LFLGA-104P-01 TERMINAL TREATMENT GOLD PLATING
EIAJ CODE P-LFLGA104-11x11-0.8 TERMINAL MATERIAL NICKEL PLATING
JEDEC CODE PACKAGE MASS 0.3g
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