[ Ordering number : EN8302A |

SA////WYO SANYO Semiconductors

DATA SHEET

LC875'J 64C CMOS IC
|_ C875J 56C ____ ROM 64K/56K/48K byte, RAM 2048 byte on-chip

LC875J48C

Overview

8-bit 1-chip Microcontroller

The SANY O LC8751364C/56C/48C are 8-bit microconputer tat, cenered aounda CGPU running ataminimum bus
cycle time of 83.3nsintegrats on asingle chip a number of hardware featuresuchas 64K/56K48K byte ROM, 2048
byte RAM, sphisticated 16-bit timers/couners(may be dvided into 8-bit timers), al6-bit timer/couner (may be

divided into 8-bit timersicourters a 8-bit PWMs), four 8-bit timers witha prescadr, al6-bit timer with a prescaler (may
bedividead into 8-bit timers),a basdimer serving as aitme-d-day clock, a high-spee clock caunter, asynchronows SIO
interface(with autorratic block transmission/reception gaebilities), an asyohronous/synchrono&O interface a
UART interface {ull duplex), an8-bit 11-chamel AD convetter, two 12bit PWWM channels, a systewlock frequency
divider, ROM correcion function, and a26-source 10-vecbr interrupt feature.

Features
EROM
e 65536 x 8-hits
e 57344 x 8-hits
e 49152 x 8-bits

ERAM
e 2048 x 9-hbits

EMinimum Bus Cycle
¢ 83.3ns (2MHz)

¢ 125ns(8MHz)
¢ 500ns(2MHz)

(LC875J64C)
(LC875J56C)
(LC875148C)

(LC875J64C/56C/48C)

Vpp=3.0to 5.5/
Vpp=25to0 5.5/
Vpp=2.2to 5.5/

Note : Thebus cycle time here refes o theROM read sped.

M Any and all SANYO Semiconductor Co.,Ltd. products described or contained herein are, with regard to

"standard application”, intended for the use as general electronics equipment (home appliances, AV equipment,

communication device, office equipment, industrial equipment etc.). The products mentioned herein shall not be
intended for use for any "special application" (medical equipment whose purpose is to sustain life, aerospace
instrument, nuclear control device, burning appliances, transportation machine, traffic signal system, safety
equipment etc.) that shall require extremely high level of reliability and can directly threaten human lives in case
of failure or malfunction of the product or may cause harm to human bodies, nor shall they grant any guarantee
thereof. If you should intend to use our products for applications outside the standard applications of our
customer who is considering such use and/or outside the scope of our intended standard applications, please
consult with us prior to the intended use. If there is no consultation or inquiry before the intended use, our
customer shall be solely responsible for the use.

M Specifications of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate
the performance, characteristics, and functions of the described products in the independent state, and are not
guarantees of the performance, characteristics, and functions of the described products as mounted in the
customer's products or equipment. To verify symptoms and states that cannot be evaluated in an independent
device, the customer should always evaluate and test devices mounted in the customer's products or
equipment.

Downloaded fronDatasheet.su

SANYO Semiconductor Co., Ltd.

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

20707HKIM 2006022250014 No8302-1/23



LC875J64C/875J56C/875J48C

EMinimum Instruction Cycle Time
¢ 250ns(12MHz) Vpp=3.0to 5.5/
e 375ns(8MHz) Vpp=2.5to0 5.5/
e 1.5us (2MH2 Vpp=2.2t0 5.5/

EPats
¢ Normal withstaml vdtage I/O ports
Pors whosel/O direcion can bedesgnated in 1-bit units 46 (P1ln, P2n, P70 to P73, P80 to P86, PBn, P(n,
PWM2, PWM3, XT2)
Ports whosel/O direcion can bedesgnated in 4-bit units 8 (Pn)

o Normal withstarl vdtage inpu port 1(XT1)

¢ Dedcated acillator ports 2(CF1, CF2

¢ Resetpins 1(RES)

e Power pins 6 (Vsslto 3, Vpplto J)
ETimers

e Timer 0: 16-bit timer/counerwith two cgture registers
Mode 0: 8-hit timer with an8-bit programneble prescaler (with tw@-bit capture rgistas) x 2 channek
Mode 1: 8-bit timer with an8-bit programmable prescadr (with two 8-hit capture regsters) + 8-t courter
(with two 8-bit capureregsters)
Mode 2: 16-hit timer with an8-bit programmale prescaler (withtwo 16-bit capureregsters)
Mode3: 16-bit counter (with two 16-bit cepture registers)
e Timer 1: 16-bit timer/couner that suppats PWM/togde outpus
Mode 0: 8-bit timer with an8-bit prescale(with togde outputs) +8-bit timer/caunter with an 8-lit prescaler
(with toggle outputs)
Model: 8-bit PWM with an 8-bit prescagrx 2 chamels
Mode2: 16-bit timer/countr with an 8-bit prescaér (with togde outputs)
(toggle outputsalso possiblérom the lower-order 8-hits)
Mode3: 16-bit timer with an 8-bit prescaér (with toggle outputs) (The lower-order 8-bits canbe useal as PWM)
e Timer 4. 8-hit timer with a6-bit prescaler
o Timer 5: 8-hit timer with a6-hit prescaler
e Timer 6: 8-hit timer with a6-bit prescaler (withtogde ouput)
e Timer 7: 8-hit timer with a6-bit prescaler (withtogde ouput)
e Timer 8. 16-bit timer
ModeO: 8-bit timer with an 8-bit prescaérx 2 chamels
Mode 1: 16-bit timer with an8-bit prescaler
* Timer 8 isnat sypported in this verson of Emulator. Pease useon-chip-debugge (only sypparted in flash-FOM
versbn) for ddouggng when devebping software.
e Base Tiner
1) The clack is selectale fromthe sulzlock (R.76&Hz crystal acillation), systenclock, andtimer Oprescaler
output
2) Interrugs programmabe in 5 differert time sctemes

mHigh-speedClock Courter
1) Can count clocks with a maximum clock rate of 20MHz (at a rrein clock of 10MHz).
2) Can generat output reattime.

mSIO

¢ SIO0:8-bit synchronousserial interface
1) LSB first/MSB first nodeselectable
2) Built-in 8-bit baudrate gneratar (maximum trarsfer clockcycle =4/3 tCYC)
3) Automatic continuousdatatrarsmissiaon (1 to 256 bits, specifialte in 1 bit units, stspensian andresumption of

data trarsmission possble in1 byte urits)

¢ SI01: 8-bitasynchonous/synchronouserial interface
Mode 0: Syrchronaus 8-hit seiial I/0 (2- or 3-wire corfiguration, 2 to 512 tC\C trarsfer clocks)
Mode1: Asynchronows rial I/0 (half-duplex, 8 dat bits, 1 sbp bit, 8 to 2048tCYC baudrates)
Mode2: Bus mode 1(start bit, 8 dat bits, 2 to 512 tCYC trander cbcks)
Mode3: Bus node?2 (strt detect, 8 dat bits, stop deec)

N0.83022/23
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LC875J64C/875J56C/875J48C

BUART
e Full duplex
* 7/8/9 bit data hits selectale
e 1 stopbit (2-bit in continuous data trarsmissian)
o Built-in baudrategenerator

BAD Converter: 8-lits x 11 chamels
EPWM: Multifrequencyl2-bit PWM x 2 channels

ERenote Control Receiver @uit (shaing pins with P73,INT3, and TOIN)
» Noiserejection function (ndse filter time constarn selecabe from 1 tCYC, 32tCYC,and 128tCYC)

mWatchdog Timer
¢ External RCwatchdbg timer
e Interrug ard reset gjnals selectake

B Clock Output Function
1) Able to output sekeciedoscilation clock 1/1, 1/2, 1/4, 1/8, 1/16, 1/32, 1/64 assystem clock.
2) Able to ouput oscillation clock of sub clock

Minterrugds
e 26 souces, 10vectoraddresses
1) Provdes three leels (low (L), high (H), ard highest (X)) of multiplex interrug cortrol. Any interrupt regests
of the level equal toor lowerthanthe airrent interruptarenot acceted.
2) When interruptrequess to two or more vector addresss occu atthe sane time, the interrupt of the highest
level takes preceance oer te other interrypts. Fo interrupts of the same lesl, the interrypt into the smallest
vectoraddress takes predence.

No. Vector Address Level Interrupt Source
1 00003H XorL INTO
2 0000BH XorlL INT1
3 00013H HorL INT2/TOL/INT4
4 0001BH HorlL INT3/INT5/base timer
5 00023H HorL TOH/INT6
6 0002BH HorL TA1L/TIH/INT7
7 00033H HorlL SIO0/UART1 receive/T8L/T8H
8 0003BH HorlL SIO1/UARTL1 transmit
9 00043H HorlL ADCIT6/T7
10 0004BH HorL Port 0/T4/T5/PWM2, PWM3

o Priority levelsX > H > L
o Of interrugs of the sane level, tre one with the sirallestvector aldress takeprecelence.

¢ IFLG (list of interrypt souce flag function)
3) Shows a list of iterrypt souce flags tlat causedabranching to aparicular vectoraddess(shown in the
diagamabov@.

ESubrouine StackLevels: 1024 lewels (the stackis allocatedin RAM)

EHigh-speed Mdtiplication/Division Instructions

¢ 16-hits x 8-bits (5 tCYC executian time)
o 24-hits x 16-hits (12tCYC execuion time)
o 16-bits + 8-bits (8 tCYC executian time)

o 24-its + 16-bits (12tCYC execution time)

N0.83023/23
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LC875J64C/875J56C/875J48C

mOscillation Circlits

o RC oscillation circuit (interrel): For systemclock
o CF oscillation circuit: For systenclock, with internal Rf
 Crystal acillation circuit: For low-speed system clock, with internal Rf

¢ Frequency variable RCoscillation circut (interrel):  For systemclock

mSystemClock Divider Fundtion
e Can run onlow current.
¢ The minimum instruction cycle sekctable from 30tns 600ns 1.2us, 2.41s, 4.81s, 9.61s, 19.21s, 38.41s, and
76.8us (atamain clock rate of 10MHz).

EStandly Function
 HALT mode: Halts irstruction execution while allowing the peripheral circuts to cortinue operatian.
1) Oscillation is nd halted automatically.
2) Canceled by systenresetor ocairrence of aninterrupt
e HOLD mode: Susperds instruction execuion andthe operation of the peripheral circuts.
1) The CF, RC, andrystal acillators aduomatically st operatian.
2) There ae threeways of restting the HOLD mode.
(1) Settingthereset jn to the low level.
(2) Settingat least oe of the INTO, INTZ, INT2, INT4, andINT5 pinsto the specifiedlevel
(3) Having an irterrupt saurce estalished atport O
o X'tal HOLD mode: Suspends irstruction exection andthe ogeraion of the peipheral circits except the tase timer.
1) The CF anRC cscillators auomatically stop operation
2) The state otrystal ccillation estaltished whenthe X'tal HOLD mode is erteredis retined
3) Theae ae four ways of resdting te X'tal HOLD mode
(1) Settingthereset jpn to the low level
(2) Settingat least oe of the INTO, INTZ, INT2, INT4, andINT5 pinsto the specifiedlevel
(3) Having aninterrupt source estblished atport O
(4) Having an irterrug saurce estalished in the bese tiner circut

BROM Corredion Function
e Execues te correcion programondetecion of amatch with the program counger value.
e Correctionprogramarea size : 128 bytes

MPackage Fam
o QIPAE (14x 14): Leadfreetype
e TQFP&J (10x 10): Leadfreetype

EDevelopment Tools
¢ Evaluaion chip: LC87EV690
e Emulatar: EVAG2S + ECB876600D + SUB875800+ PCD64QFP or POD64SQFP
ICE-B877300 + SUB875800 + POD&QFP o POD&#SQFP
e On-chip debugeer. TCB87-TypeA or TCB87-TypeB + LC87F5JCA

N0.83024/23
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LC875J64C/875J56C/875J48C

Package Dimensions
unit : mm (typ)

Package Dimensions
unit : mm (typ)
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SANYO : QIP64E(14X14)
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SANYO : TQFP64J(10X10)
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LC875J64C/875J56C/875J48C

Pin Assignment
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48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33
P70/INTO/TOLCP/ANS [] 49 Q 32 [1PB2
P71/INT1/TOHCP/AN9 [ 50 31 [ PB3
P72/INT2/TOIN [] 51 30 [] PB4
P73/INT3/TOIN [] 52 29 []1PB5
RES [] 53 28 [] PB6
XT1/AN10 []| 54 27 [ PB7
XT2/AN11 [] 55 LC875J64C 26 [] P27/INT5/T1IN
Vssl [] 56 LC875J56C 25 [] P26/INT5/T1IN
CF1 [] 57 LC875J48C 24 [] P25/INT5/T1IN
CF2 [] 58 23 [[] P24/INT5/T1IN/INT7/TOHCP1
Vppl ] 59 22 [] P23/INT4/T1IN
P80/ANO [| 60 21 [] P22/INT4/T1IN
P81/AN1 [] 61 20 [] P21/URX/INT4/T1IN
P82/AN2 [] 62 19 [] P20/UTX/INT4/TLIN/INT6/TOLCP1
P10/SO0 [] 63 18 [] PO7/T70
P11/SI0/SBO [] 64 17 [] PO6/T60
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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SANYO: QIPG4E(14x14) “Lead-free Type”
SANYO: TQFP64J(10x10) “Lead-fre Type”

N0.83026/23
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LC875J64C/875J56C/875J48C

System Block Diagram
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SI00 < > | Bus interface
SIo1 < > < > Port 0
Timer 0 < » > Port 1
Timer 1 < > e > Port 2
Timer 4 < > e Port 7
Timer 5 < > Port 8
Timer 6 < > ADC
, TN R INTO to 7
Timer 7 B d i Noise filter
Timer 8 < > < > Port B
Base timer < > > Port C
PWM2/3 < > » UART1
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B register
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LC875J64C/875J56C/875J48C

Pin Description

Pin Name

110

Description

Option

Vgsl
Vgg2
Vgg3

- Power supply pin

Vppl
Vpp2
Vpp3

+ Power supply pin

Port 0

P00 to PO7

[lfe}

« 8-bit I/0 port

« I/O specifiable in 4-bit units

« Pull-up resistors can be turned on and off in 4-bit units.

* HOLD reset input

« Port 0 interrupt input

« Shared pins
PO5: Clock output (system clock/can selected from sub clock)
P06: Timer 6 toggle output
PO7: Timer 7 toggle output

Yes

Port 1

P10 to P17

lfe}

8-bit 1/0 port

1/0 specifiable in 1-bit units

Pull-up resistors can be turned on and off in 1-bit units.
Pin functions

P10: SIOO0 data output

P11: SIOO0 data input/bus 1/0O

P12: SIOO0 clock I/0

P13: SIO1 data output

P14: SIO1 data input/bus I/O

P15: SIO1 clock I/0

P16: Timer 1IPWML output

P17: Timer 1PWMH output/beeper output

Yes

Port 2

P20 to P27

110

8-bit I/O port

1/0 specifiable in 1-bit units

Pull-up resistors can be turned on and off in 1-bit units.

Pin functions

P20: UART transmit

P21: UART receive

P20 to P23: INT4 input/HOLD reset input/timer 1 event input/timer OL capture input/
timer OH capture input

P24 to P27: INT5 input/HOLD reset input/timer 1 event input/timer OL capture input/
timer OH capture input

P20: INT6 input/timer OL capture 1 input

P24: INT7 input/timer OH capture 1 input

Interrupt acknowledge type

Yes

. . Rising &
Rising Falling . H level
Falling

L level

INT4 enable enable enable disable
INT5 enable enable enable disable
INT6 enable enable enable disable

INT7 enable enable enable disable

disable
disable
disable
disable

Continued o nextpage.
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LC875J64C/875J56C/875J48C

Continuedrom preceding page.
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Pin Name 110 Description Option
Port 7 110 * 4-bit 1/0 port No
P70 to P73 * 1/O specifiable in 1-bit units

« Pull-up resistors can be turned on and off in 1-bit units.
« Shared pins
P70: INTO input/HOLD reset input/timer OL capture input/watchdog timer output
P71: INT1 input/HOLD reset input/timer OH capture input
P72: INT2 input/HOLD reset input/timer O event input/timer OL capture input/
High speed clock counter input
P73: INT3 input (with noise filter)/timer O event input/timer OH capture input
AD converter input port: AN8 (P70), AN9 (P71)
Interrupt acknowledge type
. X Rising &
Rising Falling i H level L level
Falling
INTO enable enable disable enable enable
INT1 enable enable disable enable enable
INT2 enable enable enable disable disable
INT3 enable enable enable disable disable
Port 8 110 « 7-bit 1/0 port No
P80 to P86 * 1/O specifiable in 1-bit units
« Shared pins
AD converter input port : ANO (P80) to AN6 (P86)
PWM2, PWM3 110 *« PWM2 and PWM3 output ports No
« General-purpose /0 available
Port B 110 « 8-bit 1/0 port Yes
PBO to PB7 « 1/0 specifiable in 1-bit units
« Pull-up resistors can be turned on and off in 1-bit units.
Port C 110 « 8-bit 1/0 port Yes
PCO to PC7 * 1/O specifiable in 1-bit units
« Pull-up resistors can be turned on and off in 1-bit units.
RES Input Reset pin No
XT1 Input « 32.768kHz crystal oscillator input pin No
 Shared pins
General-purpose input port
AD converter input port: AN10
Must be connected to Vpp1 if not to be used.
XT2 110 » 32.768kHz crystal oscillator output pin No
« Shared pins
General-purpose I/0 port
AD converter input port: AN11
Must be set for oscillation and kept open if not to be used.
CF1 Input Ceramic resonator input pin No
CF2 Output Ceramic resonator output pin No
N0.83029/23



LC875J64C/875J56C/875J48C

Port Output Types
The tble bebw lists the types d port outpus ard the preseicebseceof a pull-up resstor.
Data can breadinto ary input port eenif it is in the output mode.

Port Name Op.tion S.elected Option Type Output Type Pull-up Resistor
in Units of
P00 to PO7 1-bit 1 CMOSs Programmable (Note 1)
2 Nch-open drain No
P10 to P17 1-bit 1 CMOS Programmable
2 Nch-open drain Programmable
P20 to P27 1-bit 1 CMOS Programmable
2 Nch-open drain Programmable
P70 - No Nch-open drain Programmable
P71to P73 - No CMOS Programmable
P80 to P86 - No Nch-open drain No
PWM2, PWM3 - No CMOS No
PBO to PB7 1-bit 1 CMOSs Programmable
2 Nch-open drain Programmable
PCO to PC7 1-bit 1 CMOSs Programmable
2 Nch-open drain Programmable
XT1 - No Input for 32.768kHz crystal oscillator No
(Input only)
XT2 - No Output for 32.768kHz crystal oscillator No
(Nch-open drain when in general-purpose
output mode)

Note 1: Programmable pul-upresstors for port 0 arecontrolled in 4-bit units (P00 to 03, PO to 07).

*1: Connect be IC asshownbelow tominimize thke naseinput to the Vpp1l pin.
Be sure to electrically shotté V<1, Vs, ard V<3 pins.

LSI
? ’{ i i_{_ Vppl
Power For back *2;
supply | or backup Vn2
1| Vep
Vpp3
1] Voo
Vssl Vss2 Vss3

J O

777

*2: Theinternal memory is swstainedby Vpp1l. If nore of Vpp2 and Vpp3 arebaded up, the high level output atthe
ports areunstabe inthe HOLD backupmode, allaving through currert to flow into the input buffer andthus
shortering the backuptime.

Make aure that the port outpus areheld atthe low level in the HOLD badup mode.

N0.830210/23
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LC875J64C/875J56C/875J48C

Absolute Maximum Ratings at Ta = 25°C, ¥S1 = VS = VSS3 = 0V

. » Specification
Parameter Symbol Pin/Remarks Conditions
Vpp V] min typ max unit
Maximum supply Vpp max Vppl: Vpp2, Vpp3 Vppl=Vpp2=Vpp3 0.3 6.5
voltage ) '
Input voltage V(1) XT1, CF1 -0.3 Vpp+0.3
Input/output voltage Vio(1) Ports 0, 1, 2 \4
Ports 7, 8
-0.3 VDD+O.3
Ports B, C
PWM2, PWM3, XT2
Peak output IOPH(1) Ports 0, 1, 2 CMOS output select 10
current Ports B, C Per 1 applicable pin
IOPH(2) PWM2, PWM3 Per 1 applicable pin -20
IOPH(3) P71to P73 Per 1 applicable pin -5
Mean output IOMH(1) Ports 0, 1, 2 CMOS output select 75
= | current Ports B, C Per 1 applicable pin )
g (Note 1-1) IOMH(2) PWM2, PWM3 Per 1 applicable pin -15
; IOMH(3) P71to P73 Per 1 applicable pin -3
[=8
§ Total output ZIOAH(1) P71 to P73 Total of all applicable pins -10
£ | current TIOAH(2) | Portl Total of all applicable pins -
% PWM2, PWM3
T ZIOAH(3) Ports 0, 2 Total of all applicable pins -25
ZIOAH(4) Ports 0, 1, 2 Total of all applicable pins 45
PWM2, PWM3
ZIOAH(5) Port B Total of all applicable pins -25
ZIOAH(6) Port C Total of all applicable pins -25
ZIOAH(7) Ports B, C Total of all applicable pins -45
Peak output I0PL(1) P02 to PO7 Per 1 applicable pin
current Ports 1, 2
20
Ports B, C
PWM2, PWM3
I0PL(2) P00, PO1 Per 1 applicable pin 30 mA
IOPL(3) Ports 7, 8 Per 1 applicable pin 10
XT2
Mean output IOML(1) P02 to PO7 Per 1 applicable pin
current Ports 1, 2 15
(Note 1-1) Ports B, C
= PWM2, PWM3
2 IOML(2) P00, PO1 Per 1 applicable pin 20
3
; IOML(3) Ports 7, 8 Per 1 applicable pin 75
£ XT2 '
o
= | Total output ZIOAL(1) Port 7 Total of all applicable pins 15
>
2 | current P83 to P86, XT2
§ ZIOAL(2) P80 to P82 Total of all applicable pins 15
ZIOAL(3) Ports 7, 8 Total of all applicable pins 20
XT2
ZIOAL(4) Port 1 Total of all applicable pins 5
PWM2, PWM3
ZIOAL(5) Ports 0, 2 Total of all applicable pins 45
ZIOAL(6) Ports 0, 1, 2 Total of all applicable pins 80
PWM2, PWM3
ZIOAL(7) Port B Total of all applicable pins 45
ZIOAL(8) Port C Total of all applicable pins 45
ZIOAL(9) Ports B, C Total of all applicable pins 80
Power dissipation Pd max QIP64E (14 x 14) Ta=-30 to +70°C 355
mw
TQFP64J (10 x 10) 255
Operating ambient Topr
P 9 P -30 +70
temperature oc
Storage ambient Tstg
-55 +125
temperature
Note 1-1: The meanoutput currert is a meanvalue neasuedover 100ms.
N0.830211/23
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LC875J64C/875J56C/875J48C

Allowable Operating Conditions at Ta = -30°C to +70°C, §sl = VS = VS = 0V

. . Specification
Parameter Symbol Pin/Remarks Conditions
Vbp V] min typ max unit
Operating Vpp(1) Vpp1=Vpp2=Vpp3 0.245us<tCYC<200us 3.0 55
supply voltage 0.367us<tCYC<200us 25 5.5
1.47us<tCYC<200us 2.2 5.5
Memory VHD Vppl=Vpp2=Vpp3 RAM and register contents
sustaining sustained in HOLD mode. 2.0 55
supply voltage
High level input V(@) Ports 1, 2
voltage P71 to P73 0.3V,
9 , 221055 pD VDD
P70 port input/ +0.7
interrupt side
ViH(2 Ports 0, 8, B, C 0.3V
H@) 221055 DD VDD
PWM2, PWM3 +0.7
ViH@B3) Port 70 watchdog 221055 0.9V, v
timer side ) ' VDD bD v
ViH(4) XT1, XT2, CF1 221055 075V v
—_— .2t0 5. .
RES DD DD
Low level input V(1 Ports 1, 2 0.1V
P L 401055 Vss b
voltage P71to P73 +0.4
P70 port input/ 221040 v 02V
2t0 4. .
interrupt side Ss DD
VL2 Ports 0, 8, B, C 0.15v
L@ 401055 Vss D
PWM2, PWM3 +0.4
2.2t04.0 Vss 0.2Vpp
VL3 Port 70 watchdo 0.8V
L) R ¢ 221055 Vss DD
timer side -1.0
ViL(4) XT1, XT2, CF1 221055 v 0.25V
B .2t0 5. .
RES SS DD
Instruction cycle | tCYC 3.0t05.5 0.245 200
time 251055 0.367 200 | s
(Note 2-1)
22t055 1.47 200
External system FEXCF(1) CF1 « CF2 pin open 301055 01 12
clock frequency « System clock frequency
division ratio=1/1 25t055 0.1 8
« External system clock duty
-50 + 5% 2.2t055 0.1 2
* CF2 pin open 3.01055 0.2 24.4
« System clock frequency 251055 0.2 16
division ratio=1/2
2.2t055 0.2 4
Oscillation FmCF(1) | CF1,CF2 12MHz ceramic oscillation MHz
) 3.0t05.5 12
frequency range See Fig. 1.
(Note 2-2) FmCF(2) CF1, CF2 8MHz ceramic oscillation
. 251055 8
See Fig. 1.
FmCF(3) CF1, CF2 4MHz ceramic oscillation
. 22t055 4
See Fig. 1.
FmRC Internal RC oscillation 2.2t05.5 0.3 1.0 2.0
FmMRC Frequency variable RC
I I 2.2t055 16
oscillation source oscillation
FsX'tal XT1, XT2 32.768kHz crystal oscillation
. 22t055 32.768 kHz
See Fig. 2.

Note 2-1: Relaticship betweentCYC andoscillation frequery is 3/FmCF at adivisionratio of 1/1 ard &FmCF at
a dvisionraio of 1/2.
Note 2-2 See Takes land 2 for the oscillation corstarts.
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LC875J64C/875J56C/875J48C
Electrical Characteristics at Ta = -30°C to +70°C, §<51 = VS = VsB = 0V

Specification
Parameter Symbol Pin/Remarks Conditions
Vpp V] min typ max unit
High level input (1) Ports 0, 1, 2 Output disabled
current Ports 7, 8 Pull-up resistor off
Ports B, C VIN=VDD 221055 1
RES (Including output Tr's off leakage
PWM2, PWM3 current)
v(2) XT1, XT2 For input port specification
VIN=VDD 2.2t055 1
HB) CF1 VIN=VDD 221055 15
Low level input L@ Ports 0, 1, 2 Output disabled HA
current Ports 7, 8 Pull-up resistor off
Ports B, C VIN=Vss 221055 -1
RES (Including output Tr's off leakage
PWM2, PWM3 current)
L) XT1, XT2 For input port specification
ViN=Vss 221055 -1
e CF1 VIN=Vss 221055 -15
High level output VoH(1) Ports 0, 1, 2 loH=-1mA 451055 Vpp-1
voltage VOH(2) Ports B, C IoH=-0.4mA 3.0t05.5 Vpp-0.4
VoH®) loH=-0.2mA 221055 | Vpp04
VoH(4) P71to P73 loH=-0.4mA 3.0t05.5 Vpp-0.4
VOH(5) loH=-0.2mA 22t055 | VppO04
VoH(6) PWM2, PWM3 loH=-10mA 45105.5 Vpp-1.5
VoH(7) loH=-1.6mA 3.0t05.5 Vpp-0.4
VoH(8) loH=-1mA 2.2t05.5 Vpp-0.4 v
Low level output Vor(@) Ports 0, 1, 2 loL=10mA 45t05.5 15
voltage VoL (@) Ports B, C IoL=1.6mA 3.0t05.5 0.4
VoL®) PWM2, PWM3 IoL=1mA 221055 0.4
VoL@ Ports 7, 8 loL=1.6mA 3.0t05.5 0.4
VoL(5) XT2 loL=1mA 221055 0.4
VoL(6) P00, PO1 loL.=30mA 45t05.5 15
VoL(7) loL=5mA 3.0t05.5 0.4
VoL(®) loL=2.5mA 221055 0.4
Pull-up resistance Rpu(1) Ports 0,1, 2,7 VoH=0.9Vpp 45t05.5 15 35 80
Rpu(2) Ports B, C 221055 18 50 0 | ©
Hysteresis voltage VHYS RES 0.1
Ports 1,2, 7 221055 Vpp v
Pin capacitance CP All pins For pins other than that under test:
:/:';\‘;\H/fs 221055 10 PF
Ta=25°C
N0.830213/23
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LC875J64C/875J56C/875J48C

Serial Input/Output Characteristics at Ta = -30°C to +70°C, §<l = VS = VS = 0V
1. SIOO Serial I/O Characteristics (Note 4-1-1)

. " Specification
Parameter Symbol Pin/Remarks Conditions
VpplV] min typ max unit
Frequency tSCK(1) SCKO(P12) See Fig. 6. 2
Low level tSCKL(1) 1
% pulse width
o .
< | High level tSCKH(1
S '? eV‘Zth @ 221055 1
ulse wi
g|"P - tcyc
tSCKHA(1) « Continuous data
transmission/reception mode 4
—é * See Fig. 6.
S * (Note 4-1-2)
-g Frequency tSCK(2) SCKO(P12) * CMOS output selected a3
n « See Fig. 6.
Low level tSCKL(2)
S| pulse width 12
: ’:r h level tSCKH(2 tSCK
o | Tgnieve @ 221055 12
% pulse width
o tSCKHA(2) « Continuous data
L. . tSCKH(2)
transmission/reception mode tSCKH(2)
+(10/3) | tCYC
« CMOS output selected +2tCYC
) tCYC
« See Fig. 6.
Data setup time tsDI(1) SBO(P11), » Must be specified with respect
*g_ SI0(P11) to rising edge of SIOCLK. 0.03
£ * See Fig. 6.
= - 2.2t055
| Data hold time thDI(1)
n 0.03
Output delay tdDO(1) SO0(P10), « Continuous data
' o ) (u3)cyc
% | time SBO(P11) transmission/reception mode +0.05
2 - (Note 4-1-3) ’ us
- 3 tdDO(2  Synchronous 8-bit mode
5| & (@) v 1eve
=3 * (Note 4-1-3)
3 +0.05
= 22t055
g . tdDO(3) (Note 4-1-3)
(=]
© (3)cyc
2 +0.05
3
(]

Note 4-1-1: Thesespecii caionsare theoretical values Add margin degperding m its use.

Note 4-1-2: To useseral-clock-input in continuous transirec mode, aitme from SIORUN being setwhenseral clock is
"H" to the first negaive elgeof the seial clock must be bnge thantSCKHA .

Note 4-1-3: Mustbe pecified with respecto falling edge of SIOCLK. Mustbe pecified asthe ime o the beghning of
outputstate changein opendrain output mode.See Fj. 6.

N0.830214/23
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LC875J64C/875J56C/875J48C
2. SI01 Serial /0 Characteristics (Note 4-2-1)

Specification
Parameter Symbol Pin/Remarks Conditions
VbplV] min typ max unit
Frequency tSCK(3) SCK1(P15) See Fig. 6. 5
X
3
S | Low level tSCKL(3) 1
g_ pulse width tCYy
—é ~ | High level tSCKH(3) 1 C
S pulse width
-% Frequency tSCK(4) SCK1(P15) * CMOS output selected 2
v § « See Fig. 6.
S| Low level tSCKL(4)
= ) 1/2
S| pulse width
S tSCK
O | High level tSCKH(4) 12
pulse width
Data setup time tsDI(2) SB1(P14), « Must be specified with respect
‘g_ SI1(P14) to rising edge of SIOCLK. 0.03
£ « See Fig. 6.
£ | Data hold time thDI(2)
@ 0.03
Output delay time tdDO(4) SO1(P13), » Must be specified with respect us
5 SB1(P14) to falling edge of SIOCLK.
g « Must be specified as the time
3 to the beginni f output stat (waneve
= 0 the beginnin
® _g g ol 9upu state 10,05
3 change in open drain
output mode.
* See Fig. 6.
Note 4-2-1: Thesespecfi caionsare theoretical values Add margin deperding m its use.
N0.830215/223
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LC875J64C/875J56C/875J48C

Pulse Input Conditions at Ta = -30°C to +70°C, §<sl = VS = VS = 0V

Specification
Parameter Symbol Pin/Remarks Conditions
Vbp V] min typ max unit
High/low level tPIH(1) INTO(P70), « Interrupt source flag can be set.
pulse width tPIL(1) INT1(P71), « Event inputs for timer O or 1
INT2(P72), are enabled.
INT4(P20 to P23), 221055 1
INT5(P24 to P27),
INT6(P20),
INT7(P24)
tPIH(2) INT3(P73) when « Interrupt source flag can be set. cye
tPIL(2) noise filter time « Event inputs for timer O are enabled. 2.2t055 2
constant is 1/1
tPIH(3) INT3(P73) when « Interrupt source flag can be set.
tPIL(3) noise filter time « Event inputs for timer O are enabled. 2.2t055 64
constant is 1/32
tPIH(4) INT3(P73) when « Interrupt source flag can be set.
tPIL(4) noise filter time « Event inputs for timer O are enabled. 221055 256
constant is 1/128
tPIL(5) RES Resetting is enabled. 221055 200 us
AD Converter Characteristics / Ta =-30°C to +70°C, ¥s1 = Vs = VsS3 = OV
Specification
Parameter Symbol Pin/Remarks Conditions
Vpp V] min typ max unit
Resolution N ANO(P80) to 3.0t05.5 8 bit
Absolute ET ANG(P86), (Note 6-1)
accuracy ANS(P70), 30t055 +1.5 LSB
Conversion TCAD AN9(P71), AD conversion time=32xtCYC 15.68 97.92
time AN10(XT1), (when ADCR2=0) (Note 6-2) 451055 (tcye= (tcyc=
AN1L(XT2) 0.49s) 3.06s)
23.52 97.92
3.0t055 (tCyc= (tCyc=
0.735us) 3.06us) s
AD conversion time=64xtCYC 18.82 97.92
(when ADCR2=1) (Note 6-2) 451t05.5 (tcyc= (tcyc=
0.294us) 1.53us)
47.04 97.92
3.0t05.5 (tcye= (tcye=
0.735us) 1.53us)
Analog input VAIN
301055 Vss Vpb \%
voltage range
Analog port IAINH VAIN=Vpp 3.0t05.5 1
input current IAINL VAIN=Vgg 3.0t055 -1 KA

Note 6-1 The quantization error ¢1/2LSB)is excludel from the ab®lute accuracy value
Note 6-2: The conversiontime refersa the interval from the time the instructian for staring the caverter is issed till
the time the conplete dgital value correspoding to the analg inpu value is lcaded inthe required register.
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LC875J64C/875J56C/875J48C
Consumption Current Characteristics at Ta=-30°C to +70°C, %Sl = VSR = VsS3 = 0V

Pin/ Specification
Parameter Symbol Conditions
Remarks Vpp M min typ max unit
Normal mode IDDOP(1) Vppl * FMCF=12MHz
consumption =Vpp2 ceramic oscillation mode
current =Vpp3 « FmX'tal=32.768kHz crystal 451055 8 135
(Note 7-1) oscillation mode
« System clock set to 12MHz side
« Internal RC oscillation stopped
* Frequency variable RC 3.0t03.6 45 8
oscillation stopped
« 1/1 frequency division ratio
IDDOP(3) * CF1=24MHz external clock
* FmX'tal=32.768kHz crystal
oscillation mode
« System clock set to CF1 side
IDDOP(4) * Internal RC oscillation stopped
 Frequency variable RC
oscillation stopped
« 1/2 frequency division ratio
IDDOP(5) « FMCF=8MHz
ceramic oscillation mode 45t05.5 5.5 9
* FmX'tal=32.768kHz crystal
IDDOP(6) oscillation mode
« System clock set to 8MHz side 3.0t03.6 3.1 5.6
« Internal RC oscillation stopped
IDDOP(7) » Frequency variable RC
oscillation stopped 2510 3.0 2.2 3.8
« 1/1 frequency division ratio
IDDOP(8) « FMCF=4MHz
ceramic oscillation mode 45105.5 2 3.2
* FmX'tal=32.768kHz crystal
IDDOP(9) oscillation mode
* System clock set to 4MHz side 3.0t0 3.6 1 2
« Internal RC oscillation stopped

IDDOP(2)

451t05.5 9.5 16

3.0t0 3.6 5.2 8.8

mA

IDDOP(10) * Frequency variable RC
oscillation stopped 2.2t03.0 0.7 1.4

« 1/2 frequency division ratio

IDDOP(11) * FMCF=0Hz (oscillation stopped)

« FmX'tal=32.768kHz crystal 451055 0.55 21
oscillation mode

« System clock set to internal RC
oscillation

* Frequency variable RC oscillation
stopped 2.2103.0 0.2 1

« 1/2 frequency division ratio

IDDOP(14) * FMCF=0Hz (oscillation stopped)

* FmX'tal=32.768kHz crystal
oscillation mode

« Internal RC oscillation stopped 3.0t03.6 0.65 2.2

« System clock set to 1IMHz with
frequency variable RC oscillation

« 1/2 frequency division ratio

IDDOP(17) * FMCF=0Hz (oscillation stopped)

« FmX'tal=32.768kHz crystal 451055 27 65
oscillation mode

» System clock set to 32.768kHz side

« Internal RC oscillation stopped

« Frequency variable RC oscillation
stopped 221t03.0 7 32

« 1/2 frequency division ratio

Note 7-1: The corsumption currentvalue includesnore of he currerts that flow into the ouput Tr andinterral pull-up

resistors.

IDDOP(12)
3.0103.6 0.3 1.4

IDDOP(13)

45105.5 1.2 35

IDDOP(15)

IDDOP(16)
221030 0.4 1.6

IDDOP(18)
3.0103.6 11 45 uA

IDDOP(19)

Continued a nextpage.
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LC875J64C/875J56C/875J48C

Continuedrom preceding page.

Pin/ Specification
Parameter Symbol Conditions
Remarks Vbop V] min typ max unit
HALT mode IDDHALT(1) Vppl « HALT mode
consumption =Vpp2 * FMCF=12MHz ceramic oscillation mode 451055 2.7 55
current =Vpp3 » FmX'tal=32.768kHz crystal oscillation mode
(Note 7-1) « System clock set to 12MHz side
IDDHALT(2) « Internal RC oscillation stopped
« Frequency variable RC oscillation stopped 3.0t03.6 1.4 3
« 1/1 frequency division ratio
IDDHALT(3) * HALT mode
« CF1=24MHz external clock 451055 36 7.4
* FmX'tal=32.768kHz crystal oscillation mode
« System clock set to CF1 side
IDDHALT(4) « Internal RC oscillation stopped
« Frequency variable RC oscillation stopped 3.0t036 19 41
« 1/2 frequency division ratio
IDDHALT(5) « HALT mode
* FMCF=8MHz ceramic oscillation mode 451055 2 42
IDDHALT(6) * FmX'tal=32.768kHz crystal oscillation mode
« System clock set to 8MHz side 3.0t03.6 1.1 23
« Internal RC oscillation stopped
IDDHALT(7) « Frequency variable RC oscillation stopped 25103.0 07 15
« 1/1 frequency division ratio mA
IDDHALT(8) « HALT mode
* FMCF=4MHz ceramic oscillation mode 451055 1 21
IDDHALT(9) * FmX'tal=32.768kHz crystal oscillation mode
« System clock set to 4MHz side 3.0t0 3.6 0.5 11
« Internal RC oscillation stopped
IDDHALT(10) « Frequency variable RC oscillation stopped 22103.0 0.3 07
« 1/2 frequency division ratio
IDDHALT(11) « HALT mode o 451055 028 1
* FMCF=0Hz (oscillation stopped)
IDDHALT(12) . FmX’taI=32.768kHz.crystaI osculatl(_)n mode 3.0103.6 015 07
» System clock set to internal RC oscillation
IDDHALT(13) « Frequency variable RC oscillation stopped
o ) 2.2t03.0 0.1 0.5
« 1/2 frequency division ratio
IDDHALT(14) * HALT mode
*« FMCF=0Hz (oscillation stopped) 451055 1 29
IDDHALT(15) * FmX'tal=32.768kHz crystal oscillation mode
« Internal RC oscillation stopped 3.0t0 3.6 0.55 1.8
« System clock set to 1MHz with
IDDHALT(16) frequency variable RC oscillation 29103.0 0.35 1.4
« 1/2 frequency division ratio ) ' ' )
IDDHALT(17) * HALT mode
« FMCF=0Hz (oscillation stopped) 451055 19 50
« FmX'tal=32.768kHz crystal oscillation mode
IDDHALT(18) )
« System clock set to 32.768kHz side 3.0t03.6 6.2 30
« Internal RC oscillation stopped
IDDHALT(19) « Frequency variable RC oscillation stopped 221030 36 20
« 1/2 frequency division ratio
HOLD mode IDDHOLD(1) Vppl + HOLD mode 451055 0.015 10 HA
consumption IDDHOLD(2) » CF1=Vpp or open (external clock mode) 3.0t0 3.6 0.009 7
current IDDHOLD(3) 221030 0.006 6
Timer HOLD IDDHOLD(4) « Timer HOLD mode 451055 16 45
mode IDDHOLD(5) » CF1=Vpp or open (external clock mode) 3.0103.6 55 5
consumption « FmX'tal=32.768kHz crystal oscillation mode
current IDDHOLD(6) 2.2t03.0 3 15
Note 7-1: The corsumption currentvalue includesnore of he currerts that flow into the ouput Tr andinterral pull-up
resistors.
N0.830218/23
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LC875J64C/875J56C/875J48C

UART (Full Duplex) Operating Conditions atTa =-30C to +70°CVssl = VS = VS8 = 0V

. » Specification
Parameter Symbol Pin/Remarks Conditions
Vpp M min typ max unit
Transfer rate UBR UTX(P20),
URX(P21) 221055 16/3 8192/3 | tCYC

Datalengh: 7, 8, and9 hts (LSB first)
Stop bits:  1-bit (2-bit in continuous data transmissiaon)
Parity bits:  None

*Exanple of Continuows 8-bit Data Transmission Mode Rocessig (First Transmit Data = 55H)

Start bit Stop bit
Start of ) ] End of
transmission | Transmit data (LSB first) transmission
I 4 ' ! vy _ .
<>

*Exanple of Continuous 8-bit Data Recetion Mode Procesing (First Recéve Dat = 55H)

Start bit Stop bit
Start of Receive data (LSB first) End of
reception I | reception
v I~ | v

N0.830219/23
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Characteristics of a Sample Main System Clock Oscillation Circuit

Given below are the characteristics ba sample main sysemclock oscillation circuit that are neasuedusing a
SANYO-desgnatedoscillation daracteistics evaliation boarcand eternal conponentswith circuit constanvalues
with which the cscillator vendor corfirmed normal ard stable oscillatian.

Tabe 1 Characteristics ba Samle Main Systen Clock Oscillata Circut with a Cerart Oscillata

. Operating Oscillation
. Circuit Constant P -
Nominal Vendor ) Voltage Stabilization Time
Oscillator Name Remarks
Frequency Name C1 c2 Rf Rd1 Range typ max
[pF] [pF] Q] [ v] [ms] [ms]
Internal
12MHz MURATA CSTCE12M0G52-R0O (10) (10) Open 470 3.0to 55 0.1 0.5 c1 c2
CSTCE8M00G52-R0 (10) (10) Open 2.2k 2.7t055 0.1 0.5 Internal
8MHz MURATA
CSTLS8M00G53-R0 (15) (15) Open 680 25t05.5 0.1 0.5 C1,C2
CSTCR4MO00G53-R0 (15) (15) Open 3.3k 221055 0.2 0.6 Internal
4MHz MURATA
CSTLS4M00G53-B0 (15) (15) Open 3.3k 2.2t055 0.2 0.6 C1,C2

The oscillation stalilization time refers tdhe time interval that is regired fa the oscillation to get stablized after Vbp
goes alove the operatingvoltage lower limit (seeFigure 4).

Characteristics of a Sample Subsystem Clock Oscillator Circuit

Given below are the characteristics ba sarple sitbsystemclock oscillation circuit that are neaswedusing a SANYO-
designated oskation chaacteristics evaluain boad and &ternal canporerts with circut constart valueswith which
the oscillate verdor canfirmed normal ard stable oscillation.

Tabe 2 Characteristics ba Samle SithsystemClock Oscillata Circut with a Qystal Oscillato

L Operating Oscillation
. Circuit Constant L .
Nominal Vendor . Voltage Stabilization Time
Oscillator Name Remarks
Frequency Name C3 Cc4 Rf Rd2 Range typ max
[pF] [pF] (€] Q] 4| [s] [s]
Applicable
SEIKO
32.768kHz MC-306 18 18 Open 560k 2.2t05.5 14 3.0 CL value =
EPSON 12.50F
-op

The oscillation stalilization time refers tahe time interval that is regired fa the oscillation to get stablized after tre
instruction for startirg the subclak oscillation circuit is executed andto the time interval that is regired fa the
oscillation to get stallized after the HOLD mode is reset (see Fige 4).

Note : The conponentshatare involval in oscillationshouldbe placel as close 6 thelC and to oner@other agpossible
because theyravulnerale b theinfluences of thecircuit pattern.

CF1 CF2 XT1 XT2

A% A%

Rd2

) O
S S G

Figure 1CF Oscillata Circuit Figure 2XT Oscillata Circuit

Figure 3 AC Timing Measuement Point

No0.830220/23
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VbD
Power supply Operating Vpp
lower limit
ov
4— Resettime —»
RES
Internal RC
oscillation
«— tmsCF >
CF1, CF2 “/\A/\
< tmsX'tal »
XT1, XT2 W\A/\
Operating mode Unpredictable Reset Instruction execution
Reset Tine ard Oscillation Stahlizing Time
HOLD reset signal HOLD reset signal HOLD reset signal valid
absent
Internal RC
oscillation uuyduuuyuyy
¢—— tmsCF —— W p!
CF1, CF2
< tmsX'tal — !
XT1, XT2
State HOLD HALT
HOLD Reset Siga and Oscillation Stablization Time
Figure 4 Oscillation Stablization Times
N0.830221/23
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* VbD

£ RRES Note:

Determne the value of CREsand RRESso that the
RES * resetsignal is preset for a period of 200us afterthe

| syoply voltage goes beyond the laver limit of the IC's
—— CRES opeating voltage.

Figure 5ResetCircuit

DATAIN: :>< DIO >< DIl >< DI2 >< DI3 >< Dl4 >< DI5 >< DI6 >< DI7 >< DI8 ><:
DATAOUT: :>< DOO>< DO1 >< DO2 >< DO3 >< DO4 >< DO5 >< D06 >< DO7 >< DO8 ><:

Data RAM
B S ‘¢— transfer period —»
T ________(SIO0 only)
& PR G ——CE >
‘«—— (SCKL —ple—— ISCKH
SIOCLK:
54_ tsDI _,) thDI ;
DATAIN: >< ><
tdDO; | i
> '
DATAOUT: >:<
I , Data RAM .
________ J4— transfer period —»{
_________________________________ (SIOO0 only) A
DI |
| A
4—— ISCKLA >e tSCKHA — !

SIOCLK: \:

« 1Dl g thDI >

DATAIN: >< X
tdDO | i i
DATAOUT: >:< ><:

Figure 6 Seral I/O Output Waveforms

+—— tPIL —>¢— tPH —»

Figure 7 Puse Input Timing Signal Waweform
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B SANYO Semiconductor Co.,Ltd. assumes no responsibility for equipment failures that result from using
products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listed in products specifications of any and all SANYO Semiconductor Co.,Ltd.
products described or contained herein.

B SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some probability. It is possible that these probabilistic failures or
malfunction could give rise to accidents or events that could endanger human lives, trouble that could give rise
to smoke or fire, or accidents that could cause damage to other property. When designing equipment, adopt
safety measures so that these kinds of accidents or events cannot occur. Such measures include but are not
limited to protective circuits and error prevention circuits for safe design, redundant design, and structural
design.

M In the event that any or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled under any of applicable local export control laws and regulations, such products may require the
export license from the authorities concerned in accordance with the above law.

M No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise,
without the prior written consent of SANYO Semiconductor Co.,Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification" for the
SANYO Semiconductor Co.,Ltd. product that you intend to use.

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed
for volume production.

M Upon using the technical information or products described herein, neither warranty nor license shall be granted
with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellctual property rights which has resulted from the use of the technical information and products mentioned
above.

This catalog provides information as of February, 2007. Specifications and information herein are subject
to change without notice.
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