Ordering number:EN 3123 ]

CMOS LSI -

LC66E308

4-Bit Single Chip Mlcrocomputer W|th
EPROM

Overview
The LC6BE308 is a 4-bit single chip microcomputer with an EPROM on-chip, .and cﬁﬁ..be u
and evaluating appllcatlon programs for the L06630X serres 4-bit single o

42-pin dual-in-line package (DIP) form with a window. This window per
data as many times as he or she wants. Then, it could be said th
developing appllcatlon programs.

Features )
{1) Option functions user-selectable by specifying EPROM‘“{; it
The 33 optional functions on the LCB830X series srﬁgle
appropriate data to the on-chip EPROM. This func on spect

Qy the LiSer allows application system to
; that of p;oe‘uctlon chip. In other words, the
an be buwt up by the user.

Please note that the above-mentioned optlonsal_, *‘funct@qs |nc|u
output pin logic level at reset, watchdog timér selgeti

e EVABS50/800 accessory writer used for the 27128 type
o BO0OH 16,2007H.

ROM size RAM size Package Remark
4K /BK/BKB siew | DIP42S e opment
EPROMEK B 512w DICA2SHItR o | Havelooment
OTPROMSKB 512w DIP42S o spment
BK/8K/12K/16KB 512w CIPB4S, QIPB4 Available
EPROM1BKEB 512w DICG4SM§'&OW Available
OTPROM16KB 512w DIP64S el opment

The LCB6599 (evaluatron chip), being an LS! intended for evaluation, should be used with application development
tool EVABS0/800-TB6630X.

SANYO Electric Co.,Ltd. Semicon: cor Business Headquarters -

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

7179TA, TS No, 3123-1/22



LC66E308

Notes on use

The LCBB6E308 single chip LSI is intended for use by those who are in charge of the development and evaluation of
application programs for the LCB630X series 4-bit single chip microcomputers. Please keep in mind the following
items when ‘the user application developers are to work with this single chip microcomputer,

(1) Notes on LCBBE308 internal operations after reset
As the figure shows, the LC86E308 microcomputer starts normal

program execution at least 3 instruction cycles later after
the oscillation by the OSC function block becomes stable. In
other words, the RES pin level{active low} must be active for

at least 3 instruction cycles after the oscillation becomes gspo
stabilized. As the figure also shows, the oscillation
stabilization requires more than 10 milliseconds. It is also
shown that option data setting requires 8 instruction cycles
after the RES pin level changes to the inactive level {or to
Vi voltage level). After all those operations are carried
out, the LCBBE308 microcomputer starts program execution
normally from address O in the EPROM (that is, the content
at address 0 is automatically set in the program counteg”,

Address) Address
0 1

{PC)). At this point, please note that port output type \M
be open drain, not pull-up cutput type, as long as the RES
pin stays active. It should be noted that PO, P1 are prowcied
with pull-up resistor.)

setting output Lype
pariod '

of the LC66E308 microcomputer. Therefore,
are to make an access to the ROM on the.
First, it should be kept in mind that the 8
to specify functional option data. This
spemflcatlon area must be excluswely

2007TH are used by the user in order
called . ption specification area. This option

jump {or branch) operations ;
Furthermore, please write _;‘1‘5'

to protect them, it §hould
opaque label whifes you ar

Masked ROM version (LCE630X)

4.0 to 6.0V

+10 to +40 C -30 to +70°C

max, SmA(dMHz ceramic resorator oscillation)| max, 2.5mA(4MHz ceramic resonator oscillation)

max. SmA{dMHz external clock source) max, 3.5mA(4MHz external clock source)
max. SmA[RC oscillation} max, 2,5mA{RC oscillation)
typ 100pF typ 100pF
T.8.D typ 2.7kohm
Port output type at reset Open drain output type User specified output type
(PO,P1:With pull-up resistor) {selected according to user option data)

(4) For the L.CBBE308/P308, if the RES is set to "L" level durmg the HOLD mode (HOLD=L), be sure to change the
HOLD level from "L" to "H" and then change the RES level from "L" to "H" when releasing the HOLD
mode,

No. 3123-2/22
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LC66E308

Pin assignment

Case outline 3127-DC425LS)

(vnit: mm}

—el—0.25

15.24

6.5 max

3.4 min

System block diagram

SANYO : DIC428

TEST —=

0SC1 —f

SYSTEM
CONTROL

External! dimensions

Do/ {1} O
01/P0) [2]
D2/Po2 [3]
D3/P03 [4]
D4/P10 5]

D5/P11
D6/P12

35 RE3/ VRer
JB4PC2/ VRero

PE2/SCK1
31] P&1/501
P60/ Sl1
P53/INT2
P52/A13
P51/A12
P50/A11
P43/A10

_INTERRUPT

CONTROL

iz

MPX

— errom P EPROM ™ A0 ~AT3
(8K @ CONT - C:
eyTes)| |[ROL (:ZDDO'-D?
IR
CE_
PG b—— PGM
DASEC
Vpp
& 1
POUTO
510
TIMERQ SERIAL 1/0 0 S00
5CRD
I INTO

]
L wr.mm
TIMER! ’:l | seraL 1o ﬂ;zgghn

@

1

PINT, POUT1

1

P3 | P4

Ps | ps |

Lol e Jee] |
@@@@@@@

BYTES
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LCBBE308

- Pin déécrﬁption

ating  HE
mode with? HﬁLD = L
using a HOED instry :
- Used fgr réstartqu‘
from tha HOL !

- Lised as in
Bit mpu;;pggrt witHzP30 to P32
Fhe CPU Bldiths canndbbe resetieven it

' requiring
bln to eatg,r the L level
moment’ Lhe system is

: Input/ : . Qutput driver circuit . During EFROM
Pin name output Functional description output type Option mode operation
POD/D0 I/Q | Input/output port pins POD to PO3 = Peh: Pull-up {Pu) MOS| - Puli-up {Pu) MOS | Data input/
~ Used for input/output operation in 4- type Qulput type or Nch | outpul pins
P0O1/D1 bit wnits or bit units. - Noh: Medium sink current|  open drain={QD) | (DO to DX
P02/D? ~ Used for controlling HALT mode output type output t)fpé 5
P03/D3 operation, - Output gi
P10/D4 [/O | Inputfoutput port pins P10 to P13 - Pch: Putl-up (Pu) MOS
- Used for Inputfoutput operation ln 4- type
P11/D5 bit units or blt units, - Neh: Medium sink cucrent|
P12/06 output type
P13/07 |
P20/510/A0 [/O | Inputfoutput port pins P20 to P23 - Pch: CMOS type Adgrest inputs
- Used for Input/output operation in 4- |- Nch: Medium sink glirgent (4D tb A3)
P21/S00/A1 bit units or bit units. ’
C ﬁ - P20: Common with serial input 510
P22/SCKU/AZ = P21: Common with serial output S00
P23/INTO/A3 - P22: Common with serial ¢lock SCRO
= P23: Common with INTOO interrupt
request input, timer Q-used event
count input, pulse width measurement
input
P30/INT1/A4 /O | Input/output port pins P30 to P32 OS output type | Address input
- Used for input/output operation in or Nch OD output | (Ad to AB)
P31/PQUTO bit units or bit unlts and fo FeBtButDUL type 1 Stype
/A5 operation In 4-bit units (t - 418V wﬁ:ﬁ'ﬂt)and voltage
with the P33 pin) or bit uni for Nch OBbioutput
P32/PCUTI - P30: Common with TNTT inp
/A6 request input s
- P31: Common with bur:
from timer 0 .
- P32r Common with b
from timer 1 and PW
P33/HOLD I

P40/sAT
P41/A8

P51/A1?
P52/A13
P83/INTZ2

i
P53, can be used for
i in 8-bit

- Thes¢’ four pins, together with port
pin, ‘PEO to P53, can be used for B-bit

Peh: Pull-up [Pu) MOS
type

Nch; Medium sink current
output type

+15¥ withstand voltage

for Nch QD output

- PU MOS output type
or Nch OO output
type

Address input
(AT to ALQ)

output port pins PSO to P53

sed for input/output operation in 4-

bit wnits or bit wunits.

These four pins, combined with port

plns P4Q to P43, can be used for

inputfoutput operation In 8-blt
units,

- These four pins, together with port
pins P40 to P43, can be used for 8-
bits ROM data output,

= P53: Common with INTZ2 interrupt
request

Pch: Pull-up (Pu} MOS
type

Neh: Medium sink current
output type

+15¥ wlithstand voltage

for Nch OD output

= PuMOS output type
or Nch COD output
type

Address input
{A11 to A13)

Continued on next page.

No. 3123-4/22
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Continued from previous page.

: Input/ ; . Output driver circuit . BGuring EFROM
Pin name mj)tput Functional description output type Option mode operation
P80/SI /0 Input/output port pins PBO to PB3 - Pch: CMOS type - CMOS output type
- Used for Input/output operation in 4- [- Nch: Medium sink current or Nch COD output
P61/501 bit unlts or bit units, output type type
PSZ/_SW - P60: Common with serial input SI1 - +15V withstand voltage
- P61: Common with serial eutput SO1 for Nch OD output
PB3/PIN1 - P62: Common with serial clock SCK1
- PB3: Common with timer 1-used event
/DASEC count input
P 170 lnputfoutput port ping PC2 to PC3 =~ Pch: CMOS type
C2/VREF( - Used for Inputfoutput operation in 2- |- Nch: Medium sink cutrént
PC3/VREF1 bit wnits of blt units, type
- PC2Z: Common with VREFO comparator
compar|son voltage terminal
- PC3; Common with VREF1 comparator
comparison voltage terminal
Input port pins PDO to PDJ
PDO/CMPQ - These four pins can be programmed for BEIPSSM;SS:?I
PD1/CMP1 comparator Inputs in user application @EG_M)
programs. PDO Input will be compared
PD2/CMP?Z with VREFO, Other inputs will be
compared with VREF 1. Please note th
PD3/C_£E’_3 there are four comparators avallatﬂe
/PGM in this system and these four compars
ators are grouped Inte two (one groyp:
CMP0O and CMP1, the other groumCM 2
and CMPJ), and that the com i
must be selected In group ugitsi
PEQ/TRA/CE i | nput port pins PEQ to PE1 EPROM control
— - These two tri-state inp signal inputs
PE1/TRB/OE can be controlled in (OE and CE)
programs,
0sCt ! Pins for connecting gy - Ceramic resonator
lator externally. At ascillation, RC
QSC? 0 source mode is t oscillation or
QSC1 pin only f external clock
other pin ope source
RES | Input port p
signal
lngut port pin'!hr ¥ v
TEST/Vep l This/pln shodii. be cofipgit PP
Nﬁg pin wh n’ i,
Voo
Vss
Remarks:

Pu MOS type outpit

T e transistor acts as a pull-up resistor when data is output.
CMOS type oytput

ch MOS  type transistor does not act as a pull-up resistor when data is output.
teacl forms a complementary-symmetry MOS output circuit with an Nch MOS type

level of these exceptions can be specified by the user options. In addition to
the port output type will be set to open drain at the system reset WhICh is

-.y}

up resistor

User options
1. Option for specifying the output level of ports 0, 1 at the system reset
The output level of ports 0, 1 at the system reset can be selected from the following two optional levels by
the user option. In this case, it should be kept in mind that the output levels of all the four bits of each
input/output port are specified at the same time.

Option name Condition
1. "H" output level In 4-bit units
2. "L" output level In 4-bit units

No. 3123-5/22



L.C66E308

2. Option for selecting osciilation circuit

Option name

Selectable oscillation circuit

Condition

1. External
clock source

~ Schmitt trigger input

2. 2-pin - Schmitt trigger inpu
{OSC1 and i
0SC2) RC
oscillation
circuit

3. Ceramic
resonator ¢l 0501
oscillation 'r_”_f—ﬂ
circuit Ceramic E‘E

resonatoL:
’J’ c2

Option name

“Hhat b

t|mer vfunctmn This function could be helpful in

’ program.

port fu ut type of the following ports from the two output
‘output types can be specified in bit units.
5, P6, and PC

Conditions

1. Open drain
output
type

Ports P2, P3, P5 and P6 employ schmitt trigger
input.

Output
data

Input

Cata

Ports P2, P3, P5 and P6 employ schmitt trigger
input.

The Pch type MOS transistor can act as either a
pull-up resistor (for Pu MOS output circuit) or
an output transistor (CMOS output circuit),
which depends on its driving capability.

CMOS output type: P2, P3, P86, and PC

Pu MOS coutput: PO, P1, P4 P5.

No. 3123-6/22
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How to write data in the user option specification area and the program area in the en-chip EPROM

(1) writing option codes to the user option specification area
Use the cross assembler "L.C663S.EXE" when you write option codes in the user specificaticn area and use the
CPU pseudo instruction to set a Type No. to be evaluated and assemble your source application program, When
your source application program is assembled, the option data will be stope -ﬂgn the user option
specification area (2000 through 2007H). In addition to the above writing, you
data directly into the user option specification area in the on-chip EPROM, In
to the option code specification list on the next page will be a "must".

(2) writing program Into the on- chip EPROM program area

An EPROM writer available on your local market can be used to write program-into i
area. In this case, the EPROM writer (27128 EPROM writer) must be us
board (WBBEP308D) because the pin conversion (42 into 28) is required.,
below.
The addresses should be set to 0000 to 2007H,. If program is writte
not be written/read normally, ;
Please note that the EPROM writer must be either an ADVANTES
Such an EPROM writer enables you to write your applicati
writing methad.
When writing program, turn OFF switch DASEC on thefwfiter
written/read normally.

{3) Using the data security function
When switch DASEC on the writer board is turned §
execution of the data security function is |n|t|ate
{the error message appears on the EPROM writer,
noting wrong with the LCB6E308 or EPROM
write/read prograrn again.

1; is brought to floating state thereafter
Jata securlty function is in operation. There is
iviolet ray makes it possible to

ROM eraser available on your local
market.

This dedicated writer board is inserted into
the EPROM writer available on your local

market. (select either an ADVANTEST writer
product or the EVABS50/B00 accessory EPROM
writer).

No, 3123-7/22
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Option code specification list

ROM address Bit Optional item Option data and selections
2000H 7
6 Unused
5
4 Oscillation circuit type
3 Unused
P P1 Output level at the
1 PO system reset
0 Watehdog timer function option
2001H 7 P13
5 P12 -
5 P1 Output circuit type
4 P10
3 P03
2 POz N
1 = Qutput circuit type
0 FOo
2002H i
6 P3e
5 Pil
1 P30
3 P23
2 P22
1
]
2003H 7
B
5
4
3
2
1
]
2004H ?
6
5 Always set to "0O".
4
3
2
1 1=PU, 0=0D
0
2005H Always set to "o",
2006H Always set to "0".
2007H
Always set to "O".
Cutput circuit type 1=PU, 0= 00D
Unused Always set to "0,

No. 3123-8/22
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(1) Absolute maximum ratings (Ta = 25°C and Vsg = OV)

Pins applicable and related

Note 1: Applicable only to the ping with
"all the pins other thaf the a
Note 2: As far as oscillatio

level,

Note 3: Sink current.
Note 4: Source current,

Characteristic Symbol information Condgition Limits Unit Note
Supply voltage range| \/pp max | VoD —0.3~+7.0 v
tnput voltage range | \/in(1) P2, P3, (except P33/HOLD), —0.3~+151 v :
P4, P5 and PB.
i her than th
VIN(Z) :t_l’:wt:e pins other than the
Output voltage Vout(1} | P2, P (except PI3/HOLD),
range P4, P5 and P8,
VOUT(Z) Qtl:)\}eh.n pins other than the
Qutput current lon(1) PO, P1, P2, P3 (except
per pin P33/HOCE),P4, PS5, P6
and PC.
—lor(1) PO,P1,P4,P5,
—lop{2) P2, P3 (except PA3/HOLD),
P6 an¢ PC,
Pin total Zlon() PO, P1, P2, P {(except
current P33/ADLD), P40 and P41,
Zlon(?) PS, P8, P42, P43 and PC.
—% lop(1) | PO, P1, P2, P3 (except
P33/HOLD), P40 and P41,
—ZIop(2) | P5, PG, P42, P43 and FC, 25 | ma 4
Allowable power
dissipation Pd Ta=+10~+40T 00 | mw
Operating temper- =
atra range Topr - +10~+40 | T
Storage temper-
ature range TStS —bh~+125 C

# +10 'C to +40 °C and Vss = 0V, unless otherwise noted)

; ) Limits ~ INo-
Condition - unit .o
YVool(V) min typ max
4.5 5.0 5.5 vV
xvoig\"HOLD mode 1.8 5.5 v
PZP3 {except P33/ | With outout Neh |4 5~5 6| .75V +13.5 | v |1
FIOLD) P4 P5 and P6.| "orer " :
‘ %Hgslati, P " 45~5:5] 0.%8V00 voo | v |2
ViRts) [ P0,P1, PC, With outout Nen 4 5~5 5| 0.7Vpp veo | Vv |3
PD, PE "OFF"
Vii{4) | PE e rstate Il 5~5.5| 0.8VoD VoD Vv

Continued on next page.

No. 3123-8/22
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Continued from preceding page.

Limits ~ INo-
Characteristic Symbol Pins applicable Condition - Unit |ie
Voo(v) min typ max
Intermediate With tri-state input —~
level input Vim PE mode selected. 4.9~3.5 v
voltage range
In-phase input With comparator h~5.
voltage range VMM PD. PC?. PC3 input mede selected 4.5~3.5
Low level input P2 P P33/| with output Nech _~—
voltage rang«‘a3 Vit _ﬁ(except 33/ transistor "QFF" 4.5~9.9
HOLD?), P5,P6 and
RES. GSC1
ViL(e) P33/HOLD 1.8~5.5
With output Nch ~
V@) |PQ,PI,PY,PC, | With outout Neh 14.6~5 3
PD, PE, TEST
With tri-state input
ViL(4) PE mode selected, v
Operating
frequency {in- foe MHz
struction cycle (Tcve) (us)
time}
Freauency  |feq | OSCI R aater to it s Mtz
reach the OSCI pid (e6m
an axternal clock’ sgurce
and the OS$C2 pm #hould
be left open, The osgil-
latlon ¢l Foptio
should b nal cloc
wnput”,
5
g | M TextH AR ns
= textL L?i}:ﬂ{ﬁ:a?sccl: .
3 ghd.tno DSCa g
) e
©
Co
3
we Rise and Fall textR ns
times
5 |Oseilla- 4.5~5.5 4.0 MHz
§ @ [tion fre-
g % quency
c |~ €
o{Oscilla- o
2 E'ﬁ tion sta- ?.ef?f ¥l 4MHz (4.5~5.5 10 ms
2 |a=|biliza- ! "
'S i@ Btion time
§ 34 period
+ |External R and ~
& |C constants  [F 7 4.5~5.5 100 pF
TBD kQ

where the open drain circuit type has been specified. Note that the
: |nclu¢ed(refer to the values listed in V| (2) column and that the pins P2, P3 and

3d as thg mput pins as far as the CMOS output circuit type has been employed.

ply to

een selected as the tri-state input pin, the values listed in the ViH(4), Vim and
pply to the pin. Note that the pin PC cannot be used as the input pin as far as
t circuit has been employed.

No. 3123-10/22
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(3) Electrical characteristics (Ta = +10°C to +40 'C and Vss = OV, unless otherwise noted)
~Limits . INo-
Characteristic Symbol Pins applicable Conditicn - Unit [,o
Vopo(V3 min typ max
High level m() P2 P3 (except P33/ =13.5V 4.5~F5.5
input H HOLD}, P4, P5 and wil\tjh ou:'atpgt Nch
current PB. transistor "OFF"
tiH(2) POP1,05C1,RES | ViN=VDD 4.56~b.5
and P33/HQLD]), with output Nen
transistor "QFF"
[K(3) PD, PE, PC2, PC3 |VIN=VDOD
With output Nch
transistor "OFF"
L | | | t pins other than =
in%ﬁt eve IIL“) FTB:, P%.HSPCZ and a x:ft\lh oytspﬁt Nch
current PC3 transistor "QFF"
iL(2) PC2Z PC3, PD, PE |VIN=VsS
With output Nch
Lransistor "OFF"
:'J?huée“'e' VoH(1) | P2,P3 lexcept P33/ |loH=—1mA
vol?age HOLD), P& and PC. :
IoH=—0.1mA¢“
VoH(2) [PO, P1,P4, P5
Qutput pull-
Quipst euli-— ko [P0 P1, P4, P
Low level VoL{l} | Po,P1.P2P3 lexcept 0.4 v
voltage P33/AOLD), P4.P5,
P6 and PC.
VoL(2) | PO.P1P2.P3 (exdept 15 v
P33/HOLD), P25,
P& and PC..
Output-OF F loFF{1) | P2,P3.Pa BB, 5.0 uA
leakage A
current lorr(2) | PO, P1; 1.0 uA |5
C t fiset
Comparator o Vore %50 +300 my
Hysteresls vV s
g | vattage HYS 0-1Voo v
2
© | High level
g e 0.5voo 0.75VDD| Vv
a | voltage
£
[3)
2 | Low level )
g tr?rtsheo‘{gﬁ C.25Voo 0.5voD v
e} veltage
frefer to Figure 14 5~5.5| T.B.D 3.0 T.B.0 | My
C=100pF= 5%
R=TBD

Continued on next page.
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Continued from preceding page.

Limits
Characteristic Symbol Pins applicable Condition - Unit E‘:"
Voolv) min typ max
Cycle  |s%|tckcy | SCKO, SCKI Refer to Figure 5 |4.5~5.5 e
time ® D {timings) and
O_: Figure 6
N E§ {test load) 4.5~5.5
g 53
[#] -t
Low level (8%
o | and Hioh | B tCKL 4.6~5.5
E Ie\-iel o=
= | pulse B
= Niatn & 8/ LCKH
o [
3 e
Rise and
Fall m‘é ICKR
time wny
Q3| tCKF
+« | Data setup Refer to Figure 5
2| time tiex SI0, Si (timings).
£ Time periods based
3o oD on the ; s(and
N ata HOL SCKT clock rising
$ | time tex edges. U8
&
Cutput delay Refer to Figure 5¢
. | time texo 500. 501 {timings) and Fjgugé HS
S & (test load).
a Time period .baged
2 on the SCROand
— falling
E
]
w
INTQ High Refer
AL M INTO Re Teve
Low levetl tigL
pulse
width
[=
2
2
[=
<]
(4]
é
= High leve! t T
3 anld Low level H cyC
S | pulse width 1
@ | {INTQ not it
included)
PIN1 High
level and 2 Teve
Low level
pulse
width
RES High levell ~ With reset request
and Low lev acceptable 3 Teve
pufse width
Comparatosr —~
response to 4.5~5.5 30 u°S
speed P
Curreht,; M Buf
Cunens Mz [4.5~5.5 4.5 THED
dusing’ basis ceramic oscillation
gp"'epétion
imote 4 MHz 6.5 1 mA | 6
oxternal clock
souUrce
RC oscillation 4.0 8 mA

Continued on next page.
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Continued from preceding page.

. Limits N
Characteristic Symbol Pin applicanle Condition - Unit t°‘
Voo (V) min typ max e
Current dissipa- . —~ e
tion guring IbDHALT VoD 4 MHz cerormic 4.5~5.5
HALT operation resonator oscillation
mode
4 MHz
external clock
source
RC oscillation
Current dissipation ~
during HOLD looHOLD | VoD 1.8~5.5
cperatlion mode

circuit type. -
Note 3: Applicabie to the case where the ports have been S
transistors have been in OFF state. :
Note 4: Applicable to the case where the ports have
output Nch transistors have been in OFF sta
Note 5: Applicable to the case where the ports h
output Nch transistors have been in OFF state.
Note 6: Reset mode,

the opeﬁvsﬁrain output circuit type and the

‘External clock input waveform

Voo
------ l/.-_ ---~----~~---- Lower operating Vpp limit
0s¢
NN
ors l Stable oscillation

T
Oscillation unstable
time period

Figure 2. Ceramic resonator osciltation circuit Figure 3. Oscillation stabilization time

No. 3123-13/22
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° 4 MHz (Murata) Cl [33pF£10%

[4]

g '-g? CSAL.00MG Cc?2 33[3F:|:10% i 0801 0802 l
88 | 4MHz(Kyocera) | C1 | 33pF £10%

83 | KBRAOMS C2 | 33pF £10%

%’ | 4 MHz(Murata) CSTA.00MG

28

28

S 4 MHz(Kyocera) KBR-4.0MES

Table 1, Ceramic resonator osciltation constants
{recommended)

2]
O
o

KT (.25Vpp Input !

0.4Veoo Qutput

L4

Sio
sn

b

Figure 6. Timing load

tioL
tie
tewe, L
tAsL

INT1, INT2, PIN1 and RES

No. 3123-14/22
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Vin
¥
Vrer \/ Vot—'r-'
OFF
VN i
Comparator
Output data
(Trs)

Figure 8, Comparator response speed (TRS

LCB6E308 RC oscillation characteristics
Figure 9 shows the RC oscillation characteristics of the LC6§E3€58
The RC oscillation frequency range that can be guaranteed is héwn b
conditions:

hal constants and other

T.B.D = fge = T.B.D

External constants --—- Cext = 100pF and Rext = TB j

Ta = +10°C to +40 'C and Vpp = 4.5V to 5.5V

0 Rext and the Cext should be within the
range between T.B.D k§2 and T.B.D k§2, and bet,ween T.ED pF F, respectively. Please take a close took
at the figure below,

Note 10: With Vpp = 4.5V to 5.5V and Ta
the requirement that the operating freque
fail.

fldtion frequency to be selected should mest
4MHz and 4.3MHz must be provided without

his chara”cterlstlc curve is given
for rsfgfence only without guarantee,

/
7

10
R (k2)

These values shown here are not guarantees nor recommendations.
Instead, they are referencing values. It is well understcod amang
designers that these values are strongly dependent on the ap-
plication and its requirements. In any case, their suitability
should be verified by environment testing before the design is
submitted to production.

2 3 45 100

Figure 9. RC oscillation frequency reference values
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LC6630X SERIES INSTRUCTION SET (BY FUNCTION)

Symbol Description

AC : Accumulator

E : E register

CF : Carry flag

ZF : Zero flag

HL : Data pointer DPH, DPL

XY : Data pointer DPX, DPY

M : Data memory

M (HL) : Data memory contents specified by data pointer D,__Pi,, DPL,
M (XY} . Data memory contents specified by subplement!;afi{ ’ata p

M2 (HL) : 2-word data memory contents specified by da "_:'_;Sointe
In this case, the accessed data memory area gﬂ‘?gf'ess muist be m

SP : Stack pointer
M2 (SP} : 2-word data memory contents specifie b
M4 (SP)  : 4wword data memory contents speci joc |
in : n-bit immediate data
12 : Bit specification
12
Bit
PCh : Bits8to 11 of PC
PCm
PCI
Fn ! User's flag
TIMERO : Timer0
TIMER1 : Timer
SIo
P
P (id4)
INT

ol

-
A
A
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o Instruction code wlg Status
;o Mnemonics E_ o Function Description fiags Remarks
33 D10sDsD¢ | D:Di00 { & [ & aftsctad
CLA | Clear AC 1000|0000 1|1 |AC~0 Ciears AC, 7 ey
{Equivalent to LAl D) ‘ ",.':.IY.]'.;.‘.‘.&“
DAA Decimal adjust AC in 1100 1111]2] 2 |AC—(AC)+6 Adds € to AC. fid
addition o100 0110 [Equlvalant to ADI B}
w | DAS Decwmal adjust AC in 1100 1111} 2]2(AC—(ACI+10 Adds 1010 AC,
.E_, subtraction 0010 101L0 {Equivalent 1o AD| DAH)
g cLC Clear CF o001 [ 1110|1311 |CF-D Cloars CF,
1
£ | STC Set CF GO0 | 11412 ]|1]1 [CFml Sete CF.
[ -4
'% CMA Complement AC 0001 | 100C| 1] 1]AC—{AC)
2l Increment AC 0001|0100 1| 1]AC—(ACI+]
E DA Decrement AC 0010|0100 1|1 ]AC={AC)=-]
g [RAR™ Retate AC right 0001|0000 1| 1[AC—(CF), ACh—(A
-é through CF Ca+1) , CF—(AC)
g RAL Rotate AC left through | 00 00| 0001} 1 [ 1]ACe—({CF}, ACn+
CF (ACn), CFe—(A
TAE Transfer AC to E 0100j01011}1
TEA Transler £ to AC 0100|0110} 1
XAE Exchange AC with E 0100|0100
2| Increment M 0001|0010 ZF, CF
o
"g- DM Decrement M 0010|0010 1 IF, CF
E IMDR i8 Increment M direct 110010111 |2 ZF, CF
= [P Pl P Pl R PR TR P Y
o
% | DMDR i8| Decrement M direct 1100 (0011 ZF, CF
2 e hloflads Iy ho
& [SMB 12 | Set M data bit 0000 |11ltn it spacified by 1110 af MIHL),
c
E RMB tZ | Reset M data bit 0010 Hetott a bit specified by tit0 of | ZF
£ M{HLL
Adds 1ogether tha contents of AC
AD Add M to AC snd MIHL) in binsry and stores the zF, CF
result in AL,
s y Adds togethar tha contants of AC
ADDR i8 | Add M direct to AC and MUB) In binary and mores the IF, CF
resuit in AC.
. Adds together the contsnts of AC,
ADC Add M 1o AC with CF M{HL], and CF In binary and stores Zr, CF
2 » the result In AC,
o ; . ; ; Adds topsther the contents of AC
£ ADI i :dd immediate data 2 ={AC) +1alnla o and Immediate data in binacy and ZF
g c stores tha mesult in AG,
SUB Com[M{HL))=({AC) | Subtracts the contents of AC from | zr, cF |CF=O if
UBC 3?‘?,";? AC fro —(E}) (HLD=(AC) M{HL) with TF in binsry and storss thers it a
g the result in AC. b S
i thera s
E no borrow.
— Partorms a logicel AND operstion
g ANDA 1| AC—(ACIA(MIHLY) betymen AC and MI(HL} snd storss ¥
o the result in AC.
T — Parforms & loglcal OR oparstion
E ora | o yﬁ\gﬂl AC L [AC—{ACIVIMIHLY) | | ean AC and MIHL) and stores | =
& stord f the msult in AC.
EXL Exglusive OR M 1 | AC—(AC)W(M(HL)) | Performs & lagical saciusive OR | y¢

A€ the oparation betwesn AC and MIHL}

and stores the result in AC,
— Parforms » logical AND oparation
1 ?:s:u‘]) (ACIAM betvesn AC end MIHL] and storm Z
) the result In M{HL).
— Performs » logicsl OR oparation
! MASL) (ACIV(M batrwesn AC end M{HL) snd stores x*
{HL}) the results In MIHL),

No. 3123-17/22



LC66E308

[
% Instruction code w|a Status
3 Mnemonics £le Function Description flags Ramarks
§§ D:04DsD, | 0:0:0,D: { @ | & affected
= " Ty Comparés the contents of AC and
cMm Compare AC with M | 00011 0 110 | 1|1 [TMIFLT) +(AC)+1 | jmparet the sontarts of AC aod |7 cp
carry llog CF) and zero flag'| ZFFx,,
Comparison ralations’ |CF | "
(M{HL))>{AC) .
H
2
3 [ct ia | compare AC with 1100 2] 2 ThT L +(AC)+1
H immediate data 1010 Itz
'
2
[
=9
E
3]
[
g
B
B jcL 4 Compare DPL with 1100 1111)2]2(|ZF~1
[=] immediate data 1015 el H(oPLY=1 2 L K
F—0 ¢
i{DP ) # I,
CMB 12 | Compare AC bit with 11001111
M data bit 1101000t
LAE Load ACand Efrom [ 0101 | 1100 Loads the gonfants of M2(HL) into
M2 (HL) the AC and 1k E registor.
LAl i4 | Load AC with immedi- [ 1000 [0l zF e
ate data mooutty
Tt vdn)
LADR ig | Load AC from M direct| 1100 | 00 0 ¥, inte | ZF
Gleh | 51z hﬂ""o“"
S Store AC to M 0100 3 the contents of AC into
SAE Store ACand Eto M2 | 010} Stores the contents of AC and the E
(HL) register into M2(HL).
LA reg Load AC from M(reg) Loads the contents of Mireg) into | ZF
AC. reg is sither an HL or XY,
reg to
HL 0
XY 1
LA reg.| | Load AC trom M({r C(M(reg}) Loads t:-n mr‘lx!ats of !;Mroah) into ;_';E 2F ZF status
s Pl accumulatar . rog i sithar an dapands on
- then increment 1¢g DPL—(DPL}+1 or XY. After loading, incremants the D;LorDPy
S or contents of DPL or DPY. Refer to increment
T DPy—(DPy) +1 the LA veg instruction for the result.
2 rélationship between reg and t0.
i g
-g LA reg. [Load AG from M(rej AC—(M(reg)) anads the contents of M[r:’g) iptm ZF EF m‘;us
SO By f — - AC. reg is aither an HL or XY After opends on
g D then d:ei,_mmem reg DPL—(DPL) -1 loading, dacrements the contents of OPLorDPY
35 or DPL or DPY, Refer to the LA reg dacrament
E OPy—(DPy) -1 instruction for the relationship result.
Ju betwean rag and tf.
L[ 1| {AC)~{M(reg}) Exchanges the contents of AC and
Mirea}, reg is eithar an HL or XY.
reg to
HL 4]
XY 1
1(2 | (AC)—([M(reg)) Exchanges the contents of AC and | ZF 2F status
DPL~(DPLY +1 Mireg). veg is sither an HL or XY, dapends on
or After exchanging, incromants the DP( orDPY
oP oF 1 contents of DPL or DPy, Relar to increment
v—(OPr) + the XA reg instruction far the rosult.
relationship batween reg and tQ.
XA reg, Exchaﬁﬁ&h&{:‘ wilh M G101} 11%1]1[2]|(AC)~[M(reg)]} Exchangés tha contents of AC and | 2F 2F status
0 (reg) then decrement DPL—(DPL} -1 Mirag). reg is either an HL or XY. dapands on
re or Afier exchanging, decrements the DPLorDPY
g P contents of DPL or DPY. Refer o decremant
OPy—(DPy} -1 the XA reg instruction for the rasult.
ralationship betwaen rag and tQ.
XADR 8 | Exchange ACwith M |1 1 0D 00 ] 2] 2] (AC)—(Mm{iB)) Exchanges the contants of AC and
direct Iy ds s L lalz 1y 1o MIiBt.
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[3

.g Instruction code ¢ |8 Status
] Mnemonics s ] Function Description ilegs Reamarks
E% DDy 04 | DaD:Di0e | 6 alfected
2 LEAI i8 | Load E & AC with 1100|0110 22| —lilslsly Loads immadiate dats i8 into_the E

5 immediate data bty bty 1o AC—111z 11 lo register and the sccumulator lﬁc \

B

E[RTBL | Read table data from 0101 | 10101 [2]EAC—(ROM(PCN,E, | Zon ,;;"';:,;:;'“:":,;;":;;;;;;f,;!:: s

& program ROM ACYH) the AOM dats a1 sn sddrees wgHisciby the new

E conmnts of v lower B blu 14

g regirber and AG.

Z | RTBLP | Read table data irom 0101 1GO00] 1] 2]Portd b5~ :"r‘;tu:sém-|m mnt--qwmrlbi

® program ROM then (ROM(PCh, E, AC)) rogister snd A@wq&ﬁnu Then,

3 output to P4,5

Data pointer manipulation instructions

LDZ i4 |Load DPuwithzercand | O 1 1 O | by 1z 1y lo| 1 [ 1 [ DPae—D
DPL with immediate DPL—l3la 1y b
data respectively

LHI i4 | Load DPu with 1160 (1113 ]2[2|DPu—=hlzlile
immediate data 0000 |lalg e

LLI i4 Load DP. with 1100 (1131 ]2|2|DP—Ihlzhilg
immediate data Q001 |l s

0000 DPu=ly Mg Iy I
4 h |z I[ lu DPL'—I] Izl bo

G001 02| 2|DPxe=lzlgls
1 DPy—01 Iz h_:_lo_

[ lacrement DPL 0001|0001 |11 DP._-(DBﬁ' a1

LHLI i8 | Load DPw, DPL with 1
immaediatle data 1

— -
-
— O
~n
n

LXYl i8 | Load DPy, DPy with 1
immediate data |

-
Py
3

oL Decrement DPL o010

Iy Increment DPy 0001 :;;'c;amaml H}!' gantnnts of tha DPy | ZF
DY Decrement DPy 0010 “Bocremarits the contents of the DPy | ZF

by 1.

TAM Transler AC to DPu 1100 Trapifess  the contents of the
1111 scglimilator (AC) to the DPH.
THA Transter DPu to AC 1100 LT rénsfors the contents of the DPH to | ZF
1110 1ﬁo AC.
XAH Exchange AC with DP4| 01 0 0O Exchanges the contents of the
sccumulator (AC) and the DPH,
TAL Transler AC 1o DPL 110 Transfors the contents of the
1 1 accumuletor {AC) to the DP_.
TLA Transfer DPL to AC Transfers the contents of the DPL to | ZF
the accumulator (AC),
XAL Exchange AC with DP Exchanges the contents of the AC

and DPL,

Transfers the contants of the
accumulator (AC) to the DPX,

TAX Transler AC to O

TXA AC=—{DPy) Transfers the contants of DPX to the | ZF

AC.

{ACY~{DPy} Exchanges the contents of the AC
and DPX.

DPy—(AC) Transfers the contents of the
accumulator {(AC} to the DPY,

AC—(DPy) Transters the contents of the DPY to | ZF
the AC.

{AC)—{DPy) Exchanges the contents of the

accumuletor {AC) and the DPY,

i mmnng [ 1] 1]|Fa—t Sats n fiag specified by nd,
gt
5{% nnangng | 11 1 [ Fne—0 Reosets a flag specified by nd. 2F
LH
1110 PuPuPsPy| 21 2 [PC124PCI2 Jumps to on address specified by Whan
_E PCl1~0wPy—~Po immediate date P — Po in the ?:1':::5?2!!1'(
P1PsPsP | PyP:P Py current bank, after the
g BANK
&5 instruction,
‘Eu PC12+(PE1Z)
E%l JPEA | Jump to the address 0010|0111 1]1[PC12-PCB-PCIZ— |[Jumps to an dergs spacified by the
H stored at £ and AC in PC8 PC7~4—(E) @'ﬁﬂf‘n’:ﬁar [A‘& u:h mr r.n?)H
the currenl page PC3-0—(ALC) Br;m?:r?'l‘:%'moﬂ ISET .
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[
-% Instruction code ar Status
a Mnemenics gl Function Description flags Remarks
':.:g D1DiDsD, | DiD:0:0s |8 | & sftectad
CAL Call subroutine 0101 |0PwPRy| 2|2 (|PC12491+-0 Calls » subroutina,
addr PCI0~0~ Pis~Py
P:PePsP . | PaP:PPo M4(SP)—{CF, ZF,
PC12-~0)
5P—{SP})-a4
czp Call sudroutine in the 1010 |PsP,P\Po| 1| 2([PCI12~6 PC1~0~0
addr | zero page PC5~2—P3~Py
M4(SP)~(CF, ZF,
PC12~0)
5PwSP-4
BANK Change bank 0001 1011¢(11/1
§
T [PUSH | Push reg on M2(SP) 1100 1111 |2]2|M25P)—{reg)
g reg 1111 1iia© SP—(SP)-2
=
z
1
=
g
a
2
g
€
=
k]
POP rag | Pop reg off M2(SP) 1100 111]2]2]|sP—(5p)+2
1110 i “(M2(5P))
RT Return Irom subroutine | 00 Q1 - sxscutisn fiom & wbrouline ar intarrupy
pracesing reytinarbeck 1o the routlie thet ealled
. The conimsins of 1ha earry fiag {CF) and 1aro fing
| {ZF) arw Nt mad lrom the reck s,
RTI Return from interrupt 0001 Returns s ydeution from s whrouting or interrupt ZF,CF
routine procgising routing Back Lo the routine that calied
:;ﬂ ;‘pnn‘nrmtl the ::‘.rvnr.lx ICFh and eara tiag
ZF g u rom e,
BAL2 Branch on AG bit 1101 [ Transfers axecution to an eddrass
addr PIPPsP, spacified by the contents of P7 to PO
n 'the current page if & bit specified
by immeadiste data t110 of AC it 1
{program branch},
BNALZ Branch on no AC bit Transfars axecution to an eddress
addr spocifled by the contents of P7 to PO
in the current pags it a bit specitied
by immediate data t1t0 of AC is O
{program branch).
Bmt2 Branch on M bit PC7~0—Py PsPsP, | Transfers exscution to an address
addr PiP; P, p, | sPecified by the contents of 7 to PO
HEMUHL in the current pege if a blt specifiad
if(M(HL), by immedlate data v1t0 of MIHL) is
. g 12)=1 1 Iprogram branchl,
BNMt2 | Branch on no M bit’ PC7--0—P;PPsP, | Transfers exscution to sn eddress
addr Ly 2 P,P;P, P, | ®pecified by the contents of P7 10 PO
ICM{HL) in the current page if a bit specified
! * | by immediate data t110 of M{HLI i
12)=0 0 {program branch),
ap2 PC7~0w P71 PsPsP, | Transfars exscution to an address Used to
addr PP P1P, | specified by the contents of P7 to PO manipulata
e i(P{DPL) in tha current page if a bit specified control
2 t2)=1 ' | by immediate data t1t0 of the pon registars if
t 1= accessed by DPL is 1 (program rmeaiaaly
2 branch). ar the
& ANK
E mstg;ction.
= I this case
g the intem
com:g:’
e 1§
@ msihe
10t | 2] 2 |PC?-0—P:PsPsP, Transtars axacution 10 an wddres specitied by the Some as
P3P 2P Pe PaP PPy | i nmacion Guct e ot o 8bove.
il(P{DPL), sccassed by DPL it O [progrem brenchy,
t2) =0
1100] 2|2 |PC7~0mP;PsP;P, Tronufern sxscution 1o an addrem specilied by e
PsPsPsP( | P3P2P Py f;;g;)ﬁ i’a ::::' :'r n‘:::; ":,.:"‘;‘T',:' .r',';,;'w'::
i = ranch).
BNC 1001 1100 2(2]|PC7-0—P1PsPsP, | Tremtan c[n:;lbﬂ;zm addrs wpecilisd by the
tonteni [ L
addr PiPgPsP( | P3P PPy ',:('(?F!)P.gn ::nn:} :l mo':mv 'a-:..l;;nll:louln;mm' il
1 = anchl,
BZ Branch on ZF 1101 1101]2]2]|PC7~0P;PsPsP, Tearufan c:a::limgm sidmu wacitied by the
n the [
addr PiPsPsPy | PaP:P Py if;{:;;)Plfo E:::? o v et g iz;“lml:“lp.lc;m'nf:
= snch),
BNZ Branch on no IF 1001 1101 |2]2|PC7T~0—PyPcPyPy | Transtars snscurion 10 a0 addrent spacitind by the
addr PiPePsP | PaPoPIPy F;E :F,)P. ga ot of e s fing 12r e e
i = brangh|.
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[
.195 Inttruction code iz Status
3 Mnemonics .E_ o Function Dascription flags Rernarks
g8 0104504 | 0:0:0.0, | & | & affected
BFnd Branch on fag bit 1111 [nangnynme| 2| 2 [ PC7~0—P;P4PsP, Tflmff:éibﬂ"ﬂ:mlﬂn ta B?P;ddmp‘(:
H | spacified by the contents o
'9: addr | P1PePsPa | PaPtP Py ?:::;"Lplu in the current psge if the l:ﬁh!;lﬂ"‘gf
t ! = the flag specified by nanznlnﬁg 12
E The flag is one of tha 16 fHags.
ﬁ BNFn4 { Branch on no llag bit 1011 [mnerinel 2| 2 [ PC7~0—P;PsPsP,
g addr | P:PePsPy [ PaPaP P PaP2PyPy
2 f(Fn)=0
@
PO lnput port 0 to AC 0010|0000 ([ 1| 1{AC—(PO)
1P Input port to AC 0010 0110{1]1|AC—(P(DP.))
IPM input port to M Q001 {1001 [1]1[MHL{P(DP))
IPDR i4 |Input port to AC direct | 1 100 | 11 1L | 2] 2]AC—(P(i4))
D110 hlhk
IP45 input port 45t ELAC| 1100 | 111112/ 2|E —(Pa)y) 3F ports 4 angd'5
respectively 110130100 AC—~(P(5)) d acc niu}ator
e oP Output AC to port 0010|010 P(OPL)—{AE)
g i
&
2 | OPM Output M to port 0001
E
5 { OPDR i4 | Output AL to port 1100 1 the confbnfi of the sccurnu-
g direct 0111 IastoffAC) to mimﬂ accessed by 14,
§{OP45 [ Oulput E AC to port 100 Outputs 1% Gontonts of the E
X ragister sccumutator [AC) to
£ 4.5 respeclively 101 ‘ports 4 mﬁ raspactively.
SPB t2 | Set port bit oooo Sets & l_;il specified by immediste
dmg{ftgj of 8 port accestad by DPL.
RPB 2 | Reset port bit Résets o bit spacified by immedime | ZF
¢ !!’i t140 of a port accessed by DPL,
#
ANDPDR| AND port with { Pertorma v togicl AND sparmtion batwesn we | 2F
ia, p4 | immediate data then e A T e
output product 10 the pont,
ORPDR | QR port with immediate Periarms -' Ingicsl QR lmu:mnmmm we | ZF
i4, p4 | data then output f,:“..iﬂ?;.“a.?.".‘;'.‘:.“‘.'?w w:puu :r'n: 2«;:
3 um 1o the port.
o b 0. Writes the contents of the M{HL) and
WTTMO | Write timer 0 ? TIM’I\;:gg.w[MZ(HL}], tha accumulator IAC) 1o the timer D
55 ;) relond register.
- AME B ] e Writas the contents of the E register
WTTML | Wrile timer 1 2 | IMERL—(E), (AC) and the secamulator IAC) o the
; timer 1 reload register.
RTIM ) o Reads the contents of the timer O
g 0 | Read timer 0 Mz!rl;‘;)ER':)c): counter into the M2(HL) and the
] ( accumulator [AC),
i — Reads the contents of tha timar 1
E RTIMI Read timer E, AC— (TIMERT) counter into the E registar end the
£ _ accumuiator (ACH
B | STARTO | Slart tinfe 0 Start timer O counter | Starts the timer 0 counter oparation,
[
B
‘E' START1 Start timerl counter | Starts the timer 1 counter operation,
E
STOPO Step timer O counter | Stops the timar 0 counter oparation,
Stop timer] ¢ounter | Stops the timer 1 counter operation,
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[+
.g Instruction code gls Status
a Mnemonics e Function Description flags Remarks
§§ ;05050 | DDV | & | & affected
MSET Set Interrupt Master 110011061 2][2]MSE~1 Sats the Interrupt mastar enaliin.flag.
Enable Flag 0101|0000
MRESET | Resat Interrupt Master | 1 100 | 1101 2] 2 [MseE—0 Rosets the interrupt snabite.| ‘
Enable Flag 100110000 fiag. -
¢ |EHi4 Enable interrupt high 1100|1101 {2 2[EDIH—(EDIH)Vi4 Sets the intarrup
2 0101 (lhtlzlly
)
:a,: ElLi4 Enable interrupt low 1100111701 | 2] 2])EDIL—{EDIL)Vid
.E 0100fhLizh kb
[ pa
§ DIH i4 Disable interrupt high 1100|1101 )2 2]|EDIH~—{EDIH)AM
2 1001 | lhlal; b
a —
E DIL 4 Disable interrupl low 1100|1101 [ 2)2]EDIL=(EDIL}AIR
E 1000 [l 0 N
WTSP Write 5P 1100 1111{2(2][SPe=(E),(AC)
1101|1010
RSP Read SP 1100[ 1113 })2]2]|E AC—({S5P
: 11011011
E {HALT. [RauT 1100f1111]2
Be 11011110
v
39
-ggHOLD HOLD 1100|1111 (2
ﬁ_g 11011111}
.. | STARTS | Start serial 1/0 1100|1111 |2
g 111011 )
[ 7
LF - - Writes' thé contonts of tha E register
O5[ WTSIO | Write serial 1/0 1100 and ageumulator (ACI To the SIO
:g 1110 codlister,
T g - Regds the conwnts of the SIC
Bc| RSIO Read serial /0 1100 { mgister into tha E repister and the
11l “accumulator {AC),
R A dummy instruction that is codad
2| NOP No operation OCH and has no effact when executed,
e Just one machine cycle signat reaches
¥ the CPU.
B |
§§ $Bi2 Select bank Safects memory banks, grffyb gn
o= LCE6599

ntained herein are intended for use in surgical implants, life-support systems,
A power control systems, vehicles, disaster/crime-prevention equipment and
h may directly or indirectly cause injury, death .or property loss.

‘products described or contained herein for an above-mentioned use shall:
onsibility and indemnify and defend SANYO ELECTRIC GO, LTD,, its affilates,
idiaries”and distributors and all their officers and employees, jointly and severally, against any
all clairis and litigation and all damages, cost and expenses assoociated with such use:

Not imgﬁsé any responsibility for any fault or negligence which may be cited in any such claim or
“iigatignson SANYO ELECTRIC CO, LTD, its affilates, subsidiaries and distributors or any of
ei” officers and employees jointly or severally.

| Informationf(including oirevit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information hersin is accurate and reliable, but no guarantess
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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