| Ordering number: EN3314A

CMOS LS|

LC66P516

4-bit Microcontroller with Built-in PROM

OVERVIEW

The LC66P516 is a 4-bit microcontroller with a built-in
16 Kbyte PROM. It is compatible with the LC665XX
series mask ROM devices, making it ideal for prototyp-
ing and software development and testing.

The LC66P516 features 56 user-defined options com-
prising output configuration, output level after reset,
watchdog timer and oscillator configuration options. The
output configuration options are open-drain, open-drain
with pull-up, and p-channel open-drain with pull-down.
The oscillator options are ceramic resonator, RC oscil-
Iator and external clock.

The LC66P516 operates from a 5 V supply and is
available in 64-pin DIPs and 64-pin QIPs,

FEATURES

* 16 Kbyte PROM (0000H to 3FPE Ser .
¢ Compatible with the LC665XX seriess
devices
0.92 10 100 ps instruction Eycle |
5 V supply
64-pin DIP and 64-pis
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CRIPTION

Number

DiPeas

Description

1 Multiplexed 4-bit inputioutput port P2 {P20 to P23), serial input 0 (SI0),
serial outpu! O (SO0), serial clock 0 (SCKD), interrupl request 0 {INT0) and

PROM address bus lines (AD fo A3)

SPOUT/P32

HOLD/P33

Mulliploxed 4-bit inputioutput port P3 {P30 o P33}, interrupt request 1
(INT1), timer oulputs (POUT) and POUT1}, hold-mode conlrel input (FOLT)
and PROM address bus lines (A4 lo A6)

A7IP40

ABIP4

Ag/P42

A10/P43

Multiplexed 4-bit inputicutput port P4 (P40 to P43} and PROM addrass bus

lines (A7 to A10)

A11/P50

A12/P51

A13/Ps2

P53

Multiplexed 4-bit inpuioutput port P5 (P50 to P53) and PROM address bus

lines (A11 o A13)
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LC66P516

Number
Name Descriptlon
DIPe4S QIPEAE
17 8 Sl1/Pso
18 10 SO1/Ps! Mulliplexed 4-bit inputioutput port P& (P80 té 3),-.gerial input 1 (S11),
19 1 ST /Pe2 serial output 1 (SO1), serial clock 1 (SCHKH)/and-aveit.counter inpul (PINT)
0 12 PIN1/PB3
21 13 P70
22 14 P71
23 15 P72
24 16 P73
25 17 P80
26 18 P&1
27 19 Pa2
28 20 P83
2 21 INT2/Pg0
3% & INTa/Po1 itdnpubSiitout port P9 (P90 to P93) and interrupt requests
3 28 INT&P92 d NS S
a7 29 INTS/P93
4-bit oulput port PA (PAD to PA3)

4-bil oulput port PB (PBO to PB3)

Multiplexed 4-bit inpulioutput port PG (PCO to PCA3), comparator O reference

vollage input {VREF0) and comparators 1, 2 and 3 reference vollage input
VREFO/PC2 (VREF1)

VREF1/PC3
CMPO/PDO
CMPYPD1 Multplexed 4-bit input port PD (PDO to PD3), comparator inpuls {CMPO fo
& 4 PRS/CMP2IPD2 CMP3) and PAOM program control inpuls (PRS and PGM).
53 45 PGM/CMPS/PDA
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LCE6P516

Number
Name Description
DIPS4S QIPG4E

54 46 CE/TRAPED Multiplexed 2-bit input port PE (PEO to PET), temary Inpuls (TRA and
5 o —— TRB), PROM chip enable (CE) and oulput emable {OF)
56 48 Do/Poo

57 49 D1/PO1

2] 50 Da2/rPo2

59 51 D3/P03

60 52 DaP10

61 53 D&P11

62 b4 D&P12

83 55 D7/P13

64 56 VoD

SPECIFICATIONS

Absolute Maximum Ratings

Parameter Rating Unit

Supply voltage range =03t 70 v

| Ports P2, P3 {excluding P33) and P& input voltags rang 03 to 150 v
See note 1. ’ '

input vollage range for al inputs. See nole 2. -0.2 fo Vpp + 0.3 v

Ports P2, P3 (excluding P33}, PG, P7 and PA o 4

voltage range. See nole 1. 03 10 150 v

Quiput vollage range for all outpuls. See r;eie,? -0.3 o Vop + 0.3 v

4 mA

20 mA

2 mA

4 mA

75 mA

76 mA

25 mA

25 mA

600 mw

430 mw

—30 te 70 °C

—55 fo 125 *C

Notes

1. Open-drain output configuration option

2, All output configuration options

3. Heat-soak the QIP package before mounting. Do not immerse the package in the solder dip tank when mounting
the QIP on the substrate, and avoid prolonged contact with the solder.
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LC66P516

Recommended Operating Conditions
T.=25°C, Vs =0V

Parameter ~ Symbol
Supply voltage Voo
Supply voltage range Voo
Hold-mode supply voltage range for data retention Voo

Electrical Characteristics
Voo = 4510 55V, Vs =0V, T, = =30 to 70 °C unless otherwise

Parameter Symbol Condltion
4 MHz ceramic resonalor
Supply current Iop 4 MHz extemal clock mA
RC oscillator
4 MHz coramic fésénator
Halt-mode supply current IppHT 4 MHz exlanf%!: lock 6.0 mA
50
Hold-mode supply current 0.01 10.0 BA
Porls P2, P3 (excluding P33), P8
and P9, RES and OSC1 LOW-level - 0.25Vpg v
input voltage
HOLD/P33 LOW-level input voltage - 0.25Vep v
Perts PO, P1, P4, P5, PG, PD and '
PE, and TEST LOW-level input Vss - 0.3Vop v
vollage
Port PE LOW-level input vollage Vss - 0.2Voo v
Port PE MID-lavel input voltage 0.4Vpp - 0.6Von v
Porls P2, P3 {excluding P33) and Oulpuhn‘ anne| ransistor _
HIGH-leve! inpul voltage ‘| of ’Sea noles 1 and 2. 0.75V00 135 v
HOLG/Pa3, Pg, RES and OSC Qﬁt i n-channel transistor
HIGH-leve! input voltage 4 |/OFF. See note 1. 0.78Vo - Voo v
Porls PO, P1, P4, P5, £G PD and “Output n-channel transistor
PE HIGH-level input soltdge OFF. Ses nolo 1. 07Voo - Voo v
Port PE HIGH—Ievéi_ﬁiput voliag Ternary input levels 0.8Vop - Voo v
Porls PO to I?S ,faxc!ud '
(CMOS]), Pg’ and PG Lt loo = 1.6 mA - - 0.4 v
output vo Ma .-
VoL loL = 10 mA - - 1.5 v
lon = —1 mA. Ses note 8. | Vpp ~ 1.0 - -
Von I v
on = =0.1 mA.
Ses nole 3. Voo - 03 - -
low = ~-200 HA. 24 - _
Ports P, P1, P4, PS, P7, PA and ve Voo = 45 V. See nole 4 v
PB HIGH-level oulput voltage Ohz
lon = ~120 pA Voo - 135 | - -
Sea nols 4. oo = 1

No.3114—6/19



LC66P516

Rating
Parameter Symbol Conditlon Unit
min tvp max

Ports PD, PC2 and PC3 comparator v i0
input voltage range oM :
Port PD comparator offset voltage Vore Vi=10loVo—-15YV -
Ports P2, P3, P6 and P9, and RES
and OSC1 Schmitk-trigger LOW-level Vi 0.25Vpp
threshold voltage
Ports P2, P3, PG and P9, and RES
and OSC1 Schmill-trigger HIGH-lovel Viy
threshold voltage
Ports P2, P3, P6 and P9, RES and
0O8C1 Schmitt-kigger hystaresis Viys
vollage
Ports PC2, PC3, PD and PE | Vi = Vss, output n-chann
LOW-level input current L1} fransistor OFF, Sea not 2
LOW-eval input currenl for all other | V| = Vgs, output n-charmel _ 1A
inpuls ) IL2 transistor OFF, Seg no‘te 2,
Ports P2, P3 (excluding P33) and PG | Vi = 135 V, g‘tﬂ“‘ frchar 50 A
HIGH-level input current 1 -
Potts PO, P1, P33, P4, P5, Py, PC
{excluding PC2 and PC3), FES and iz - 1.0 BA
0O8C1 HIGH-level inpul current
Ports PC2, PC3, PD and PE 10
HIGH-leve! input current - HA
Perts P2, P3, P6, P7 and PA oulput
leakage current - 50 KA
Ports PO, P1, P4, P5, P9, PB and _ 10
PC output leakage current KA
Port P8 oulput leakage current - - A
Ports PO, P1, P4, P5, P7, PA,dnd” i i "
PB outpul current with pul-up*eption " GFF: Sea note 4,

MHz rasonator - 4.0 - MRz
ime 4 MHz rasonalor - - 10 ms
Rext = 22 kG £1%,

Coa = 100 PF 5% 2 3 4 MHz
- 100 - pF
- 22 - 19}

1. Ports with“CMOS output configuration option cannot be used as input ports.
2, Open- drairi output ﬁonﬁgurauon option

3. CMOS output mnﬁgurauon option

4. Pull-up output configuration option
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Timing Characteristics

Serial input/output timing

tokey
tekn
tex
SCRD, Vi Vom—"" T\ 7]
SCKI VL Vou— z 2
i_ tick
Vil —
sio,sit ' — )3!:
teko
800, SO1 V\?”'—
oL —

Vop =45t0 55 V, Vs =0V, T, = =30 to 70 °C

Parameter Unlt
max

Instruction ¢ycla lime 10 ns
BCKO and SCKT serial clock input cycla time - ps
SCKO and 5CK1 serial clock oulpul oycle fime - ps
ECKO and BCK1 serial clock input pulsewidth - ps
SCKO and SCK1 serial clock ouipul putsewidih - m
ECKO and SCK1 serial clock cutput risa tim 0.1 Hs
BCKO and SCKT serial clock cutput fal lipse 0.1 s
SI0 and SI1 serial data setup time - B
Si0 and SI1 serial data hold lime . - ps
$00 and SO1 serial data outpul delay 0.3 us

shown in the following figure.

Voo

Test point ka

50 pF

i

No. 3114—8/19




LC66P516

External clock timing

Vobp =451t0 55V, Vs =0V, T, =~30 to 70 °C
Parameter Symbol Unlt
O3C1 external cleck input fraquency MHz
OSC1 extenal clock LOW-level input pulsewidth ns
O8C1 extemnal clock HIGH-level input pulsewidth ns
0SCt extenal clock inpul rise time ns
0S8C1 extemal clock input fall time ns
Interrupt and reset timing
‘Rating
Unit
typ max
- - Hs
- - us
- - us
- - K
- - Hs
1 tPINg 2eve - - ps
FES LOW-lovel |nbu‘r~pg3§ il tast Blevo - - us
RES HIGH-leve! Input pulséwidm tasH eve - - ps
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Comparator output timing

Voo =45 10 55V, Vs =

0V, T.=-301t 70 °C

Vin
VorF
VREF v
OFF
Vin
Gomparator
qutput data
Tre

Parameter

Symbol Conditlon

Port PD comparator response time

{rs m$

INPUT AND OUTPUT FUNCTIONS

The LC66P516 has many multiplexed pins whose func-
tion is controlled by software. The function of each of
these pins is shown in the following table,

Tabla 1. Pin functions

Name
Do/POO
D1/PO1 Ports P00 to | :Fither ai?:a;B‘il porl or four, single-bil ports. They function as data
bus lines when-memo bssed “They gjso hiave haltmode contral functions. Level after reset is
D2/Poz sel by uspf option. ' 4
D/P03
D4/P10
Do/P11 ’ addressed as either a 4-bit port or four, single-bit ports. They funclion as data
D&P12 nory s addrassed. Level after resel is sel by user option.
D7/P13
AO/SIOPZ0 :
" ASCOP21 o P23 bari be addressed as either a 4-bit port or four, single-bit porls. They funclion as

tdrass bus inpu s-when memory is addressed. Port P20 also functions as a serial dala input, P21 as
ertdl data sutpul P22 as a serial data clock and P23 as an tn!enupt request, pulsewidth
sasurement” arid event counler inpul using timer 0.

AYRTTPs0

30 to P32 can be addressed as either a 3-bit port, a 4-bil port with P33 or thres, single-bit
pors,They funcion as addrass bus inpuls when memory is addressed. Port P30 also funclions as an
m1aﬂupt request inpul, P31 as a square-wave oulpul kom timer 0, and P32 as a square-wave oulput
a PWM output from timer 1.

| Porl P33 can be addressed as sither a 4-bit port with P30 to P32 or & single-bit port. It functions as

the hold-mode control input when P33 is LOW and the HOLD instruction is executed. The CPU restarls
when P33 goes HIGH again. Reset signals are ignored whenever FOLD/P33 Is LOW, including when not
in hold mode.

A9/P42

ATO/P43

Porls P40 to P43 can be addressed as either a 4-bit port, four, single-bit ports or an 8-bit porl with
P50 to P53, They function as address bus inputs when memory is addressed.

No. 3114—10/19
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Table 1. Pin functions—continued

Rame

Functlon

A11/Ps0

A12/P51

A13/P52

P53

Perls P50 to P53 can be addressed as aither a 4-bit perl, four, single-bi
P40 o P43, Ports P50 fo P52 function as address bus inputs when me

"g_addressed.

Si1/Pe0

801/Ps1
SCK1/Pe2
PIN1/PG3

funclions as a serial data input, P61 as a serial dala o
the timer 1 evenl counter input.

P70

P71

P72

P73

Porls P70 fo P73 can be addressed as eillier:
the contents of the output lalch.

orfs. lnput instructions read

Pao

P81

Paz2

Paa

Ports P80 1o PB3 can be i

i Tour, smgle -bit ports, Input instructions read
the contents of the outputs’

fopen-dram option for P8 is p-channel.

NT2/P0
N3P
INTa/Pg2

INTS/P93

Perls P90 to. P93 can B i I porl or four, single-bit ports. P80 also lunclions as
i 2 as interrupt request 4 and P93 as interrupt request

PAQ

PA1

PA2

PA3

PBO

PB4

5-5PB0 to PBas can bo addressed as either a 4-bit port or four, single-bit ports. Input instructions
the oon;arué of the output latch,

is PCO to PC3 can be addressed as either a 4- bit port or four, single-bit porls. Port PC2 also
furictions as the reference voltaga inpul for comparaior G, and PC3, as the reference voltage input for
comparators 1, 2 and 3,

FGM/CMP/PD3

Porls PDO lo PD3 can be addressed as either a 4-bil port or four, singla-bit ports. They also funclion
as comparator Inpuls. Port PD3 also funclions as the memory program confrol inpul, and PD2 as PRS
(program mode selec).

TRA/PEQ Porls PEQ to PE1 can bo addressed as either a 2-bit port or two, single-bit ports. They also function as
lemary-lve! inpuls. They also function as chip enable and wrile enable raspectively, when memory is
TRB/PE1 addressed.

No. 3114—11/19




LC66P516

Table 1. Pin functions—continuad

Name Function

0sc1

0SC1 and ©SC2 funclion as the exlemal ceramic resonator or RC oscillator connections. Whan an

03C2 external clock is usad, OSC2 is lefl open.
RES When RES goes LOW while HOLIVP33 is HIGH, the CPU is reset,
VPPTEST CPU test input. Normally connected to ground

USER OPTIONS
Oscillator Options

There are three user options for the oscillator—an exter- & put configuration
nal clock, an RC oscillator and a ceramic resonator. The
internal circuits of OSCI1 and OSC2 for the external
clock, RC oscillator and ceramic resonator options are
shown in figures 1, 2 and 3, respectively. Note the
Schmitt-trigger inputs for both the external clock and
RC oscillator options.

0sc1 5
Ji

Fiéure 1. External clock option

g aiy 6, and for PS, in
P2, P3; P6 and P9 have

Culput data

Input data

Figure 5. P-chamel open-drain option for port P8

The p-channel pull-up option for ports PO, P1, P4, P5,
P7, PA and PB results in an n-channel sink transistor
with a p-channel, active pull-up transistor configuration,
and for ports P2, P3, P6 and PC, a CMOS configuration.

|_G——-——— Cutput data

'—D:_ Input data

Dse

Figure 6. P-channel pull-up option for all ports
except P8, PD and PE

No. 3114—12/19
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Culput data

DSB
Figure 7. N-channel pull-down option for port P8

Port PD comparator input and port PE ternary input
modes are selected by the user program.

PROM SPECIFICATION

Specifying Programs and Options

The user-addressable memory is 0000H to 3FFFH.
Addresses 0000H to 3FF7H are for user programs, and
addresses 3FF8H to 3FFFH, for option specification.

Note that the n-channel open-drain outputs for ports P2,
P3, P6, P7 and PA have a maximum withstand voltage
of 15V,

Output Level After Resét. Option
PI"and B8 after a CPU

The output level of ports PO;
reset is user selectable

Watchdog Timer Option

A watchdog timérsis a
runaway.

Address Data bit Parameter ;
Do Watchdog timer function Yos
D1 Port PO lovet after reset HIGH
D2 Port P1 level after resat HIGH
SFFeH D3 |Port P8 level aller resst’ HIGH
04 Oscillator RC oscilla;gcfr external Ceramic resanalor
D5 1o D7 | No funclion Set to 0
bo
b1
Open-drain Pull-up
Dz
D3
Cpen-drain Pull-up
Open-drain CMOS
uiput configuration
Pe P23 oulput configuration
Pbrl P30 output conliguration
Port P31 outpul conliguration Open-drain CMOs
D& Port P32 output configuration
D7 No funstion Set lo 0
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Optlon
Address Data bht Parameter
0 1
Do Port P40 output configuration
D1 Port P41 outpul configuralicn
Open-drain
D2 Port P42 oulput configuration
D3 Port P43 outpul configuration
3FFBH ;
D4 Part P50 oulput configuration
D5 Part P51 outpul conliguration
D& Porl P52 output configuration
D7 Port P53 output configuration
Do Porl P80 output configuration
Di Port P&1 output cenfiguration
b2 Port PG2 output configuration
D3 Port P&3 output configuration
3FFCH
D4 Port P70 output configuration
D5 Pord P71 output configuration
Bull-up
D6 Port P72 output configuration
07 Port P73 output configuration
0o Porl P80 output configuration
D1 Port P81 oulput configurali -
-+ Open-drain Pull-down
D2 Port P82 output configuration
D3 Porl P83 output qgﬁilﬁﬂ}ation
3FFDH i -
D4 Port P90 output gonfiguration
D i configy
Open-drain CMOs
Open-drain Pull-up
ofiput cor}ﬁﬁﬁi;;éiion
Anfiguration
Open-drain Pull-up
‘St PC1 output conliguration
- Open-drain CMOS
3FFFH | Port PC2 outpul conliguration
Port PC3 output configuration
D4 to D7 | No function Sat 1o ©
The assembler execute command when specifying LC66S.EXE. Cross-assemble the programs for an

programs and options using a Sanyo cross assembler is LC66516 target CPUL

No. 3114—14/19
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PROM Programming

The PROM can be programmed using a special adapter WOOES516QH for the 64-pin QIP as shown in the follow-
board, WG66E516DH for the 64-pin DIP and ing figure, and a universal EPROM programmer.

LCBEP516
{DIPE43)

LC66P516
(CFPS4E)

WEBES16DH

Pin 1 of
microcontroller

Manufacturer Model
ADVANTEST TR4343, R4944A, R4345 or equivalent
Sanyo EVAB50 or EVABDO special-purpose
programmars
representative Notes

EPROM progr

1. Intel is a registered trademark of Intel Corporation.
2. ADVANTEST is a registered trademark of
ADVANTEST Corporation,

No. 3114—15/1¢
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APPLICATION NOTES

Reset Timing

The reset signal on RES should be held LOW for a has stabilized to ensure correct operation, as shown in
minimum of three instruction cycles after the oscillator the following figure.

vDD 4.5 Vj

[8]219]
> 3 instruction

> 10ms cycles
_ I
RES /|

Osclitator

stabilization
tima

Program execution

X am

Porl output format Opan draln Optien-specitied
format
After a reset occurs, all I/O ports are reset to ope; Capagltance
output configuration with fleating outputs, except for 5 o o
ports PO and P1 which both have an output le‘é”l after
reset option. The output configuration of aﬁch portias 8 pF 33 pF
then set using the specified options dugi g L 1o *10%
instruction cycles after RES goes HiGI-[ Pr 4 Mz Kyooera KBR-4.OMS 131 Og: 131 o‘;'F
execution then begins from address J-?OBDOH 0
i ; Hz Murala CST-4.00MG with intemal

tapacitor NiA WA

4 MHz Kyocera KBR-4.0MES with

intemal capacitor NiA A
HIGH again.

Reference Clock

ters Stable oscillation
Unstable osc¢illation

Figure 9. Ceramic resonator stabilization time

Figure 8. Ceramic resonator
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LC66P516

The external circuit for an RC oscillator is shown in the

The RC oscillator frequency is determined by the exter-
following figure.

nal resistor and capacitor and has only been specified for
Rex = 2.2 kQ and Cey = 100 pF. The frequency for other
values of Rex and Cex can be determined from the graph
in the following figure. ,

osC1 0502

S\ \
NN

Coxt ==

The extermal clock input conmection is OSC1l. The
remaining oscillator connection, OSC2, should be left
open as shown in the following figure.

05C1 O8C2
External QOPEN
clock

Preparation Procedure

The preparation procedures shown in the following
figure for DIP and QIP packages should always be
followed prior to mounting the packages ontheé sub:

e QIP package should be heat-soaked

QFp

}

Program write/varity

!

Screaning

!

Heat-seak prior to maunlting

:

Mount

microcontroller with a blank

Heat-soak at 150 2 5°C for 24:; houra
mg@gglble for Sanyo to com-

with power QFF,

Check pragram
(Vpp=5205W)

Note that it is not possible to perform a write test on the
blank PROM. 100% yield, therefore, cannot be guaran-
teed.
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ORDERING INFORMATION

When ordering identical mask ROM and PROM devices
simultaneously, provide an EPROM containing the tar-
get memory contents together with separate order forms
for cach of the mask ROM and PROM versions,

When ordering a PROM device, provide an EPROM
containing the target memory contents together with an
order form.

When ordering either an LC66506/556 6 Kbyte,
LC66508/558 8 Kbyte or LC66512/562 12 Kbyte mask

ROM device, insert a jump command, or any similar
command, to avoid executing an address beyond the
range of the target device. In addition, write a O into all
locations above 3FFFH,

A comparison of the LC6651,

of the LC665XX mask ROM
foliowing table.

i

characteristics with those
s+i ‘shown in the

Parameler Symbol Condition LCG6P518” Unit
fovc = 0.92 1o 10 us
Supply vollage range Voo tcve = 8.92 to 10 us v
fovyg = 195 fo 10 ps _ 30 to 65
‘ 4 MHz ceramic resonato i 25
Maximum halt-mode supply
current lpoHT 4 MHz external clock 35 mA
Hold-mode release hardware
delay Nyoo 16,384 Cyclos
Holki-mode release time lhoLp - =~32 ms
- =84
External RC oscillator
capasitance 100 - pF
Extenal RC oscillator
resistance a2 27 - k2
Timer 0 confents after reset or
holdmode release FFo FFO FFC Hex
Port output configuration aft Sse oo Specified by | Specified by
resel ) user option user option
DIP84S or DIPG4S or DiPa4S or
Package type QIPS4E QIPG4A QIPSIE
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LCE6P516

A breakdown of the LC66 series devices, which
includes the LC66516B and LC665XX devices, is
shown in the following table,

Device Plns ROM capacity RAM capacity Package type
LCBB304A/306A/308A 42148 4/6/8 Kbyl ROM 512 byles Bir42s or QIP4GE
LC86354A/356A/358A a2/4 468 Kbyls ROM 512 bytes
LCBEI545 /3665 /35857 4 4/88 Kbyle ROM 512 byles
L CAEE308 a2 8 Kbyle EPROM 512 byles
LC6BP308 4248 8 Kbyle PROM
|.CBBA04A/0B6A/408A 42/48 4/6/8 Kbyla ROM
LOG6E40 4248 8 Kbyls EPROM DICA28 or QIC4s
LCs5P408 42048 8 Kbyte PROM DIP4ZS or GIP4GE
LCBB506E/508R/5128/5168 64 &/8/12/16 Kbyte ROM DIPS4S or QIPB4A
LCBB556A/56A/562A/566A 64 /12116 Kbyle ROM DIPB4S or QIPG4E
LCB6ES 16 84 16 Kbyls EPROM DIC84S or QICS4
LC86P5 18 64 16 Kbyto PROM DIP&4S or QIPG4E

Note

V = under development

Sanyo ROM Services

Sanyo offers various services at nominal char
include ROM writing, ROM reading,

third parties.

subsidiafies

. stamping - any
" rgpresentative

screening, Contact your local Sanyo
for further information.

ment, 4

are made or implied regarding its use or an

ibed ¢t gontained herein are intended for use n surgical implants, fife-support systems,
:Clear power control systems, vehicles, disaster/crime-prevention equipment and
#ich may directly or indirectly cause injury, death or property loss.

)¢ ghy products described or contained herein for an above-mentioned use shall:

Al #esponsibility and indemnify and defend SANYQ ELECTRIC CO. LTD,, its affiliates,
and distributors and all their officers and employees, jointly and severally, against any
and alf ¢laims and litigation and all damages, cost and expenses associated with such use:

. ')'*ﬁpﬁose any responsibility for any fault or negligence which may be cited in any such claim or
liigation on SANYQ ELECTRIC CO., LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally. ‘

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantees
y infringements of intellectual property rights or other rights of
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