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* ¥ 5V/AMHz f< {7 1.5mA
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FEPEE I n25E " Prdgrtsy (WDT)
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EM78P153S
OTP ROM

A4
pso <[ |4 14 [_]=——> ps1
per <[ |2 13 J<—> ps;
pee <[ |3 g 12 [ | <——> ps3
vaa —[_}4 g 1 J=— vss
P65/0SClI <[ 5 g 10 ] =—> peo/NT
P64/0SCO [ || 6 9 || =<—> Pe1
P63//IRST 17 8 [ ] <—> Pe2iTcc
®1 *F‘u?ﬁﬁ}ﬁl?'
21
Symbol Pin No. | Type Function
Vdd 4 - | RS,
* —filo.
* AN MG SN
P65/0SCI 5 /O |* AtRIIHIAML

* BB TS
* TR IR SIS A THEAS Ao .

*—ffilof

SNBSS

P64/0SCO 6 /O [* /eIy A,

* N ERIATRZOTR

* IR IR SIS ARt

* W B E M reset HARFFEZHHIL, RIKSEN
* R PR AT A SRR AR g

P63//RESET 7 | |* E#EET, fresetiil AR Tvdd

* 58 X Mresetit HAT A E6_Ehrahie

* P63 L AE L H A

*—f%ilofi
WOTH R/ 3 T

P62TCC S B e T
- NN A
=~

P61 o | VO | LRARAITEA

PR PIRAS AN AEHRASE AP
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*—fftilofiAl.

* PRI TR R
P60/INT 10 VO |*BAIFFPIR A AR MAITEHIRAR 2 Qi
“GRER T b e A
* R A T

*—ftilofi.

P66, P67 2,3 /O |*Pu_EhifimedTigs
*PIRPIR A AR AR I
*—filof.

P50~P53 1,14~13 | /O |, ey

P53 12 /O [*—filofiH.

VSS 11 S i
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s
osco
OSCIA
4 ... JRESET
HEFEF rec myt

Oscillator/Timing [&-------cvenvs

Control YV :
ontro > ROM <_|T|<_> Stack

T : )
..... v v
Built-i - Interrupt {1 Instruction t ALU
Oglc m » RAM Controller Register
; x l
Iﬁi; RI(TCC) Instruction ACC
yy A : Decoder :
v v v : ' X
DATA & CONTROL BUS |
A
< > P60
< > P61
10C6 < > P62/TCC
o 1/0 > P63//REST
' PORT 6 < > P64/0SCO
R6 < > P65/0SCI
< > P66
< > P67
EPRR R
4.1 R
1 RO (I AR
. ROFZEF TZ« i J:—F?h'; o G EUIRRLY B R SIS o (IR RO (RSO G FRDA RA HEIYRAM
r[J it Ekhfﬂ'jﬁélle

2RI GHHAHE)

o [ITCC 3 Y] Fﬁfhﬁﬁﬁﬁﬁ 3 ﬂ Frs ™ 41 (= (CONTATE )
R P R

. j}@(ﬁ PAB (CONT-3)

. Z/[I%J %PAB i (CONT3) » vjbd ﬁ‘“ﬁé’;?fl ATCC

o NTCC A dibes ™ — & [t » 00 afisf m@ FHIE0

3R (F Tf’;?ﬁﬁ) E5HEfs

RO AR 10 At 43 it iz

o 7 1024x13bits 4[| OTP ROM H4iH | ?ﬁv%j‘rf'iﬁ#ﬁ o B TR 1024 A
. Ejrf"F R2 H JFJ?EJI"H‘d{i “0”

. “IMP” TF' | El}%—*;@&m (%10 fib o (R “IMP” }“F[ J‘i} - TR
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. “CALL" ‘F’,—?J"in&? PCi9{%10 i > ’ZFF’IPCH AL o PP SRS ] Iffﬁﬁgf@ﬂﬁj_ AT
* CRET" ( "RETLK" - “RETI" ) 54 I;;V#ﬁg PC
*  “ADDR2A" “uit A" AUgrE( JPC ETFilR PC fUET9 ~ 10 Fﬁn"%&(io
“MOVR2,A” - u:*]—JF T AT Jlﬂ T PCRAY(EB &b [ i [ PCJ95T9 ~ 10 /[ﬁﬁﬁ-?g;zﬁ 0
= IFI s R2 Fﬁj{ﬁﬁl%[scliﬂj}", m (g “ADDR2,A” » “MOVR2A” » “BCR26" ...) ?{"[“’CJ [EPCYET9 ~ 10
"ﬁﬂ“ (A8~ A9) MaF 0 o pHiF=s 7 & q M’é“i:ﬂ‘w? [FI TJ'E |E|LJF]{J 256 T Hyh-
ol 7 RZ[ FFL’ELJ?F' : 3=’§}I2 /‘?‘F'IAFFJﬁFJ fa=l 3t F)’TEJF”}JF'I IJ{—:;F =l /\;CF[ i f'J /]

L]

M
CALL
PC 00 A9 A8 A7 ~ A0 < »| Stack 1
RET Stack 2
RETL Stack 3
RETL K Stack 4
00 00 Stack 5
—  >|, PageO0
[#3 PR ERERY
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Stack
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= EM78P153S
' /) OTP ROM
4> R3 (PR3
7 6 5 4 3 2 1 0
RST GP1 GPO T P Z DC

* B0 (C) A
* Bitl (DC) EhArfR.
e Bi2 (Z) ;—:‘f?i i<
P oA B 1
¢ B3 (P)  [WPFLE
| e PR WDTCT B L U CSLEP i 0
o B (T) P
Hi= F'f'J “SLEP” #1 “WDTC" gl‘/ Hf LTE—jPF T > WDT ' F'Q’;L[EE"IE['O
*  Bit5~6 (GPO~1) [ [#/ET o
s Bit7 (RST) [ib2f#|t
TRl ’TPI‘E% RE RISy
LR e AP AT
5+ R4 (RAM ﬁ%ﬁ;ﬁ%ﬁ)
* BitO-5 TS IM T S RAM 5 (22 00~06 » OF~2F)
* Bit6~7 iﬂ”ﬁi’b fib
WJP*I/H EIFLF] pljzi 4
6~ R5~R6 (‘f’f?&[ ISJ’Fj[ 16)
hd RSfDR6f'\:I/O ﬂ H‘Tj!‘ﬂ
o PLERSFUIEA REIE]
e RS Fmﬁrj 4 h‘»%g}fglﬂu 0
° P63 F F_B IIA/Jﬁpﬁui
7~RF (Fl . T )

L]

7 6 5 4 3 2 1 0

- - - - - EXIF ICIF TCIF
. U FAT IR 07 R o

*  Bit0 (TCIF)  TCCIGI | W=, « TCCIa i 1 » [ 0

* Bitl (ICIF) PO [ I & (Ff=L. - P6 | 4%7*11 (M1 FiHEO
* Bi2 (EXIF) IR, = [TVINT o g o Bfé:"B'I RO
s Bi3~7 FE -

* REPREFHEO EPRE T

* 1OCF kil (83l

s PEGERFf J‘ﬁ,\ftRF FITOCF AfIEfrozhfl

8 ~ R10~R2F

o FFE R wﬂ&?ﬂi8 rf‘j‘\_lﬂr' irf”‘;é«é
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I' -
42 HpRE

1~ A (EE)

R T A
I N Fqgjltp

2~ CONT (#5%)

EM78P153S
OTP ROM
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7 6 5 4 3 2 1 0
- INT TS TE PAB PSR2 PSR1 PSRO
Bit0 (PSR0) ~Bit2 (PSR2) TCC/WDT iy i+
PSR2 PSR1 PSRO TCC Rate WDT Rate
0 0 0 1:2 111
0 0 1 1:4 1:2
0 1 0 1:8 1:4
0 1 1 1:16 1:8
1 0 0 1:32 1:16
1 0 1 1:64 1:32
1 1 0 1:128 1:64
1 1 1 1:256 1:128
Bit3 (PAB)  ¥jji7j ifjite s el
0:TCC
1 :WDT
Bit4 (TE)  TCC fﬁﬂ”ﬁfﬁzf“'
0: TCC’JHEH[ Sk iz [‘FJ =
- TCC H MHfFHS & HEISE =
Bit5 (TS) TCCf{ Hzﬁlﬁ%j
I
/Wfq? I,H (1 PE2/TCC 17 * )
Bit6 (INT) | ifiifioA=r. it
0 : fl1DISI if“ ﬁﬁ%ﬁlfﬁm Vigesihia
Loph ENI/RETI ?FU"QJ f@ﬁ‘:ﬂ 1o
Bit7 "]
CONT 731 i b
3~ IOC5~IOC6 (WO $5if Vi )
o1 BT VO SRS 07 L
e IOCs5 [¥[&4 fbp T
« 10C5 HITOC6 &t B i i
4 ~TOCB (" Frlld & 88)
7 6 5 4 3 2 1 0
- /PD6 /PD5 /PD4 - /PD2 /PD1 /PDO
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' a
Bit0 (/PDO)

Bitl (/PD1)
Bit2 (/PD2)
Bit3

Bit4 (/PD4)
Bit5 (/PD5)
Bit6 (/PD6)
Bit7

P50 FH ™ 7 i
0: Mﬁ[ﬂ }hjfg[rﬂ:
IR A E oy
PS1 JH £
P52 S eI
FH
P60 FYRIY ™ L flIF=AfIe
P61 i Sl
P62 i A
IR

¢ JOCB :’F?ﬁ'%giljl‘ ii’Fl‘ EpY
5+ 10CC (Ffe= S 3)

EM78P153S
OTP ROM

~——

7

6

5

OoD7

OD6

OD5

OD4

0OD2

OD1

ODO0

Bit0 (ODO)

Bitl (OD1)
Bit2 (OD2)
Bit3

Bit4 (OD4)
Bit5 (OD5)
Bit6 (OD6)
Bit7 (OD7)

P60 I B
0 : i B
1l B A

P61 FHH %@ﬁtﬁﬁiﬂ@

P62 AR B

i

P64 ‘g’f’«]ﬁ]ﬁlfﬁ%@ﬂm %]Fjlrﬂtﬂrﬁﬂ b

P65 FPHHRE %f@j—ﬁ:@’ﬁjﬂ@

P66 FHH E%I’E'ﬁ:@ﬁiﬂ@

P67 FﬂﬂF’fJ?%Wf' %l’ﬁ'ﬁ:@’ﬁi”@

* 10CC i IRRLI BT o1 «
6~ 10CD ( HFHERFLEE)

7

6

5

[PH7

/PH6

/PH5

/PH4

/PH2

JPH1

/PHO

Bit0 (/PHO )

Bitl (/PHI)
Bit2 (/PH2)
Bi3

Bit4 (/PH4)
Bit5 (/PH5)
Bit6 (/PH6)

P60 ‘Ffﬁﬂﬁfjj—ﬁr lﬁlﬂtﬂ_ﬁjﬂj
0: " Jﬁﬂl—}f_ﬁfﬁjﬁ:
12 [ AR
P61 ?ﬁiﬂﬁ'fjf@fﬁf’r'j:@fﬁﬂ@
P62 FYH fﬁ[ﬁiﬂkﬁjﬂ(\j
] -
P64 T 4 AR
P65 I Y =
P66 i =
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r- : EM78P153S
%

Bit7 (/PHT) P67 s HH it
o 10CD & WRL i o
7~ 10CE JWDT PR D
7 6 5 4 3 2 1 0
WDTE EIS - - - - - -

Bit7 (WDTE) " PlytgH dap o=
0: WDT 51~
1 : WDT fili§
e WDTERLi stk -
Bit6 (EIS) P60 iy (/INT) =it
0 P60 » Y[y VO
1:/INT » f]{ﬁ[ﬁf[l'ﬁ’?ﬁ?ﬁﬁ] * A > P60 fU IO ﬂﬁjﬂj (IOC6 [ Bit0 ) il “1”
o EISU 0" [ AINTSEREREF < 1 o INT JREHOTSTT I PO B Y (R6) - 8] 7
e EBISRLp Epy

Bit0~5 F i
8 ~ IOCF (F| i )
7 6 5 4 3 2 1 0

- - - - - EXIE ICIE TCIE

Bit0 (TCIE)  TCIF [| (#rflrf=it -
0 : TCIF f| B
1 TCIF f[ilif=
Bitl (ICIE)  ICIF [ (8=
0 : ICIF f| (85 -
1 ¢ ICIF [l 4R
Bi2 (EXIE) EXIF | =it
0 : EXIF f| 18-
1+ EXIF [t
Bit3~7 ]
* LI TOCF it 17 flAEn pl ki
* P ENLIF 2 bl 060 35> DISLE ) 2 S| - - 2819
* IOCF “ﬁﬁ%SﬂFl‘ii’ﬁ’bﬁU

43 TCC/WDT & i35 5jiER

- © 8 A TR (0 TCC iy WDT (i « Tl P PR E e - ) - 521 CONT 47 iV PAB
AL  PSROSPSR2 MRS« 53 REG TCC » JI[J&5305 TCC S s iR 0 « %53 WDT fffi™] » WDT
ARSI T "WDTC” #1 "SLEP” i 0 « [+ 5 5 s” TCC/WDT flup i «
*  RI(TCC) kL8 S [Irhfi/op iy o TCC FHIR’) Loy AR ST (1 TOC S 1~ Aveipred®) - I
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PR A - 3 74 bjrr [ TCC 1 (=¥ 34 « 2HI#1 5 » CLK=Fosc/2 iy # CLK=Fosc/4 *Vik CODE i =
CLKS = J[H\l CLKS #¥» 0" - Il CLK=Fosc/2 » J[#f! CLKS "~ “1" > [I]| CLK=Fosc/4 - J|H\ TCC Elfifﬁ%ﬁ@% Fie <7f§‘}ﬂ
il > TCC ‘g“ﬁfﬂﬁ‘ﬂ RS AR TCC L -

o EUPRYNERS T E e JRC e o S FRPEREIERCIR (U PGS )WDTJJIM%U* ° rirﬁ'?ié
(B # A - WDT i 3 [E 8 A B (3 WDT fiiif D?ﬂf (5 > WDT fi' 1 44 IOCEO iy WDTE

o FRYREL o T LRI > WDT i e 18ms % i

4410 # 1

VO F7s 2 BEERL 1S AYRL 16> HIRLPIRU= S VOB 1-P6 [ 1757 P63 JHHTFI'F I IR it = B
P6 [ 151 F i RS [ fe’r(ﬁ&pﬂ@) TJj= = PS0~52 %DP60~62 G ’ﬂﬁ % P63 7+ £ VO S o }iﬁf[}np

E}»%’é’ (IOCSNIOC6) i“&’\‘/A’\J ‘ZFEIAJj ” FK} ‘ JL [ I:IJ =3 h’ 'fl:l]/O ﬂﬁfﬂrr s h, ?]—SIZ[ Ti_’g /0 I: |F‘TE§“{/[I[&J6 7~8
CLK(Fosc/2 or Fosc/4) Data Bus
TCC E. M 1y M i
Pin 3 U U SYNC TCC(R1)
—» x X 2 cycles
0
1 i
TE TS PAB TCC Overflow Interrupt
0 M
I U 4% 8-bit Counter ‘
WDT X
1 5 PSRO~PSR2
| 8401 MUX
PAB
0 1
WDTE %
(in IOCE) MUX <—— PAB
WDT Time Out

5 TCC HIWDT fifgs!

130 1 Vdd=5V » PR I=16. Bmst30%

Vdd=3V, AR (E=18ms 4= 30%
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EM78P153S

OTP ROM
—
[ ] - Q. P.{ D
CLK{—— PCWR
o £
Q P - 10D
CLK PDWR
o f
v T PDRD
M
U
X L —
P 6 151010 $H 1O B O
V
4
Qkp
_ CLK—PCWR
s 'T:
P60 /INT 10D
<{PORT>
Bit 6 of IOCE
—p ko
—CLg

%"T

INT

=]

o‘l

<
el
—OrOR m—

[#7 P60(INT)HYIO f*fap HITO ﬂﬁjﬂﬁt%ﬁf‘rﬁ%
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2
R D
_ CLK—PCWR
~+
P61~P67 /)/‘ Cé
PORT "
\1 Rg
L
I
X8 P60~P67 [ VO i FIVO ﬂﬁﬂﬁﬁﬁﬁ F1RE
IOIE.I
D R
CLK } Interrupt
C =
TI)J 9 RJE,]
ENI Instruction
[y
o S—— . N

=0

LK Q D
. (_) CLK
: QT
T17

/SLEP_ > ‘

DISI Instruction

——  Interrupt
(Wake-up from SLEEP)

u

Next Instruction
(Wake-up from SLEEP)

(19 fa™ i 06T PRPEAGERT 1 6 BV 1O AR
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(7

F2 P6 [ " uvd Y RERARL ] o ik

EM78P153S
OTP ROM

ﬁﬁ

Usage of Port 6 Input Status Change Wake-up/Interrupt

(1) Wake-up from Port 6 Input Status Change
(a) Before SLEEP
1. Disable WDT
2. Read I/O Port 6 (MOV R6,R6)
3. Execute "ENI" or "DISI"
4. Enable interrupt (Set IOCF.1)
5. Execute "SLEP" instruction
(b) After Wake-up
1. IF "ENI" — Interrupt vector (008H)
2. |IF "DISI" — Next instruction

(I1) Port 6 Input Status Change Interrupt
1. Read I/O Port 6 (MOV R6,R6)
2. Execute "ENI"
3. Enable interrupt (Set IOCF.1)
4. IF Port 6 change (interrupt)
— Interrupt vector (008H)

45 AN
1~ g
AT b [E
(1) Fprpit
(2) /RESET 4 [y * (%
(3) WDTi&t" (IR i)

B0 > R » SR PSS 18m (RIS - - £ RESET /2%

?

SR R
. TR (R2) 0
o VO T S L (TR -
- WDTHFHT i 0
o EPE R3O

*  CONT #7376 o (INT A=) 9f - Zf™ 1

* JOCB% i = '\FEFM/J “p”
+ Iocc ﬁ‘ﬁ g0

e JOCD ?f&%g”‘?uu “”

* IOCE YT ™ 1 5Y4~ 6t 0
* REIOCF %4V Bit0-2 7% 0

Hnqli : Vdd=5Y - EFEEE16. Smst30%

Vdd=3V, AR E=18ms 4= 30%

s BV PLEZRGAT TR
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' /) OTP ROM

P SLEP” $1 47 RIS (po) o 21 (RO - WDT (=) 75 0 > (HEERETS « AVfT ek
G Tt -
(1) /RESET ¢ [ My * pOstili s o (k)
(2) WDT it CF <)
(3) Po iy (NS> (Y e 35)

T FHAIP0 1€ EMTSPISIS [ o R3 AT ~ P AR [ )7 BRI » 972 R A A - i
F DRSS AT LR ™ [ DESEE o ([T SLEP Vi ENT » 557 Hi-008H 57 BT « I
SLEP Vi DISL» §51ELqBYF | SLEP 5™~ B0 Sl -

2 VR 52 > 3 I O AR 2

[a] DN PRI P6 i PR » Y WDT AU pRFF2L SRy > PR i [ WDT [57file > [P EM78P1538
PARHET 1 T 3 A o -

[bJJPH) W f{fj= » 1] P6 4y * At 251 F- o [ EM78P1S3S | by 1 fiv5iy 2 A It « 2] MEfof s -

UPVA PO [ Va2 [l RN [ e A (BT a IR ) o JUIOET 454 S SLEP FEA LS |
MOV A,@xxxxI110b 5 G54 WDT #1554

CONTW
WDTC s V= WDT AR5 i
MOV A,@0xxxxxxxb  ; WDT Z5[—
IOW RE
MOV R6,R6 :iiﬁfﬁ.}[ 6
MOV A,@00000x1xb » IR PO gy 2 [l
IOW RF
ENI(FY DISI) RS (L) = Rl o
SLEP s N

EEC:

1. PP - wa MR - PRI, » wat FORA R R
2. 7 R 6 [ Wy PR ] ORI Bmen T IS wat SRR AL A 1 ¢ 1

2.3 SR mR

Address Name Reset Type Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit0
Bit Name X X X X C53 C52 C51 C50

Power-On 0 0 0 0 1 1 1 1

N/A 10C5
/RESET and WDT 0 0 0 0 1 1

Wake-Up from Pin Change 0 0 0 0 P P P P
N/A 10C6 Bit Name Cc67 C66 C65 C64 C63 C62 C61 C60

Power-On 1 1 1 1 1 1 1 1
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OTP ROM
Address Name Reset Type Bit7 | Bit6 | BitS | Bit4 | Bit3 | Bit2 [ Bit1 Bit0
/RESET and WDT 1 1 1 1 1 1 1 1
Wake-Up from Pin Change P P P P P P P P
Bit Name X X X X P53 | P52 | P51 P50
Power-On 1 1 1 1 1 1 1 1
0x05 P5
/RESET and WDT
Wake-Up from Pin Change
Bit Name P67 | P66 | P65 | P64 | P63 | P62 | P61 P60
Power-On 1 1 1 1 1 1 1 1
0x06 P6
/RESET and WDT P P =]
Wake-Up from Pin Change P P P P
Bit Name X INT TS TE PAB | PSR2 | PSR1 | PSRO
Power-On 1 0 1 1 1 1 1 1
N/A CONT
/RESET and WDT 1 0 1 1 1 1 1 1
Wake-Up from Pin Change P 0 P P P P P P
Bit Name - - - - - - = -
Power-On U U U U U U U U
0x00 RO(IAR)
/RESET and WDT P P P P P P P P
Wake-Up from Pin Change P P P P P P P P
Bit Name - - - - - = = -
Power-On 0 0 0 0 0 0 0 0
0x01 R1(TCC)
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin Change P P P P P P P P
Bit Name = - - - - = = -
Power-On 0 0 0 0 0 0 0 0
0x02 R2(PC)
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin Change P P P P N P P P
Bit Name RST | GP1 | GPO T P z DC C
Power-On 0 0 0 1 1 u u u
0x03 R3(SR)
/RESET and WDT 0 0 0 t t P P P
Wake-Up from Pin Change 1 P P t t P P P
Bit Name 1 0 - - - - o -
Power-On u u u u u u u u
0x04 R4(RSR)
/RESET and WDT P P P P P P P P
Wake-Up from Pin Change P P P P P P P P
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Address Name Reset Type Bit7 | Bit6 | Bit5 | Bit4 [ Bit3 | Bit2 | Bit1 Bit 0
Bit Name X X X X X EXIF | ICIF | TCIF
P -0l 0 0 0 0 0 0 0 0
OXOF RF(SR) owern
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin Change 0 0 0 0 0 P N P
Bit Name X /PD6 | /PD5 | /PD4 | /PD3 | /PD2 | /PD1 | /PDO
Power-On 1 1 1 1 1 1 1 1
0x0B 10CB
/RESET and WDT 1 1 1 1 1 1 1
Wake-Up from Pin Change P P P P P P P P
Bit Name OD7 | OD6 | OD5 | OD4 X Ob2 | OD1 | ODO
Power-On 0 0 0 0 0 0 0 0
0x0C IoCC
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin Change P P P P P P P P
Bit Name /PH7 | /PH6 | /PH5 | /PH4 X /PH2 | /PH1 | /PHO
Power-On 1 1 1 1 1 1 1 1
0x0D IOCD
/RESET and WDT 1 1 1 1 1 1 1 1
Wake-Up from Pin Change P P P P P P P P
Bit Name WDTE | EIS X X X X X X
Power-On 1 0 1 1 1 1 1 1
OxOE IOCE
/RESET and WDT 1 0 1 1 1 1 1 1
Wake-Up from Pin Change 1 P 1 1 1 1 1 1
Bit Name X X X X X EXIE | ICIE | TCIE
Power-On 1 1 1 1 1 0 0 0
OxOF IOCF
/RESET and WDT 1 1 1 1 1 0 0 0
Wake-Up from Pin Change 1 1 1 1 1 P P P
Bit Name - - - - - - - -
Power-On 0 0 0 0 0 0 0 0
0x10~0x2F R10~R2F
/RESET and WDT P P P P P P P P
Wake-Up from Pin Change P P P P P P P P

XA USSR PPV i
N ¢ BB 5 ST BT N=1, = 5 °F it N=P
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' /) OTP ROM

2~ /RESET [
L0100 1] OPTION 1 RESET (2575 0 =1 fIURESET - U pUZRpi™ 1> L FIVRESET (RESET
U] Vdd)  PE3/RST 5[ P63 (1] -

3~R3[FUT ~ P~ RST ff
PINEifF T % RESET fiUzbfe
1t
2/RESET - (i
3F " PtaiaE
F< 4 [ F[LEORST ~ TAIP R PR AS SR IRLIT (PR « < ST RYIERST ~ T HIP A -

# 4 RESET /7, RST ~ TH!IP f9fi

Reset Type RST T P

Power on 0 1 1
/RESET during Operating mode 0 P P
/RESET wake-up during SLEEP mode 0 1 0
WDT during Operating mode 0 0 P
WDT wake-up during SLEEP mode 0 0 0
\Wake-Up on pin change during SLEEP mode 1 1 0

A5 PREFRHEEYREYRST ~ T ~ PR

Event RST T P

Power on 0 1 1
WDTC instruction P 1 1
WDT time-out 0 0 P
SLEP instruction P 1 0
Wake-Up on pin change during SLEEP mode 1 1 0

*P s FIFLVFON
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EM78P153S
OTP ROM

VDD
LD Q
Oscillator ‘ L CLK . CLK
‘ CLR

Power-on

Voltage

Detector

WDTE —

WDT WDT Timeout Setup Time RESET

10 B

/RESET %

4.6 e

P EMTSPLS3S = i [ 267
(1) TCC i1 ] 7
(2) POFT Wiy s ]
(3) il v (P6O/INT S [H)

L PO U (IO PO | R ERLABAY (B0F: MOVRORG” ) PO [ [ o IS/ i 7 e
IRIELIEE e o AT G NI B[ FINT 9 [ P60 9 » SRR 16y S8l | DB 7 SLEP 4719721
Ve e ST AR EMITBPLS3S (RN piBe — LIqBER A - | oo H I S
SV D (SR #4771 O08H SAH -

RE | {8 B » L3S A A o] Db < TOCE Ry U7t 5 B - RETR{IOF] OEToo A1 1 VENT 55
DISL {575 « é'if[l'j"?fé? S AP A-008H FUt o — LI PR 25 A T R 1 R OB A
VR = L IR 25 R | R S O e ]

TR P 0 RE 7 BOR I 6 2 ] DT o 1 RF OZ(RLRE ATOCF G2 - 2Pl 11 - RETH )
SN A fﬁlﬁiﬁig - (ENI U1 ) «

;HH\ITfF’,—?J jg'lfgjﬁ:) i R > Th }‘F',—?J:[ﬁ”\}‘i*‘ﬂiLPOXOOIH BRIV
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OTP ROM
.
D R Q - IRQn
/IRQp———— CLKE a— / - IRQﬁ INT
RF ENI/DISI
:
m Q R D 10D
= YT rocrwr
ock 1@ T
/RESET T
[
Lo ]
LRFWR
BB VDLl
4.7 =8
1~

EM78PI53S [ [ 4 WSS : [ HIRC SIS (IRC) - JHAWSEERLY (ERC) - it (HXT) 71
ﬁﬂ#ﬁifk (LXT) = P [F ('SR ot P B OCST A10SC2 [y SRk g4 « ke 6 A2 IR 3L AR o
TERH IR (BT as s i -

#.6 Fl1OSC1 #10SC2 T =B A
Mode OSC1 0SC2
IRC(Intermal RC oscillator mode) 1 1
ERC(External RC oscillator mode)
HXT(High XTAL oscillator mode)
LXT(Low XTAL oscillator mode)

(e} Nl
o|=|0O

<PEESTE HXT AILXT VUi (=53 il 297 400K Hz -

2.7 AT (SR
Conditions VDD Fxt max.(MHz)
23 40
Two cycles with two clocks 3.0 8.0
5.0 20.0
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2 AR

EM78P153S Ti* b OSCI & [1l HIS9HEiSIEFab » Y= 12 7.
F f

OSClI

OscCco

EM78P153S

-

12 ST P

Ext. Clock

EM78P153S

OTP ROM

ﬁﬁ

(XTAL)

e P 3B OSCO A1 OSCL I BE AW kY 45 » 1413 P8 » THSRLHXT STALLXT it
JIBEE = A8 CL~ COPSHERLf - T 15 © R L 217 i BIRE S CL > C2PARAND - [l RS #7 (5
REAH1 AT strip cut Fﬁ#ﬂ}ﬂ%ﬁ%'ﬁg )

C1
OSCI K
EM78P153s | XTAL N 1
osco @ 1=
RS c2
113 AR 12
4.8 FLAPRY RIS Y
Oscillator Type Frequency Mode Frequency C1(pF) C2(pF)
455 kHz 100~150 100~150
Ceramic Resonators HXT 2.0 MHz 20~40 20~40
4.0 MHz 10~30 10~30
32.768kHz 25 15
LXT 100KHz 25 25
200KHz 25 25
Crystal Oscillator 455KHz 20~40 20~150
HXT 1.0MHz 15~30 15~30
2.0MHz 15 15
4.0MHz 15 15
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OTP ROM
330 330
ﬁ et A YA Y
oscl <] o4+ |
7404 7404 C 7404
EM78P153S ™
K12 ﬂﬁf‘ﬁ%ﬂ'ﬁ]‘j F1Eg
7404 Vs m vdd
oscl o]
1 7404 j
EM78P153S oK 1
|
‘XT‘ 10K
40{1 (32H
13 ﬁ#@iﬁ?@%ﬁﬁ?’é
3 ﬂﬁﬂ RC F=5,38f8i=0
it B 3%' PPV ET R RC PS8R T T 'é’ifﬂi}?f“ o R iﬁ; //C:i E > RC P fi £
&3 AR ff}“lﬁ' i

F ng e wamm« HE A
S INIREFEFE - PO 200F > P lsm o IMPr LFM»’("W&WJEP';‘/[‘J’%‘rﬂﬁ*flﬁff%’ﬁwﬁé
A P AR -

RC YEIOF ML e | Aty o ph- i A EVIIOFIL i BIHIK S - [ E NMOS TEC i e >
R I A
B R S ERETE T (SRS RCHREEANT ~ FEYF0 PCB IS LIS B -

Vcc
Rext
oscCl
Cext
EM78P153S

116 A RC SR8 F 1
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OTP ROM
<9  RC =28+
Cext Rext Average Fosc 5V,25°C Average Fosc 3V,25°C
3.3k 3.92 MHz 3.63 MHz
20 pF 5.1k 2.67 MHz 2.6 MHz
10k 1.4 MHz 1.4 MHz
100k 150 KHz 1.56 KHz
3.3k 1.4 MHz 1.33 MHz
100 pF 5.1k 940 KHz 917 KHz
10k 476 KHz 480 KHz
100k 50 KHz 52 KHz
3.3k 595 KHz 570 KHz
300 pF 5.1k 400 KHz 384 KHz
10k 200 KHz 203 KHz
100k 20.9 KHz 20 KHz

VU LT HAERELT DIP BRI

2. [~HEY
4~ r‘JﬁB RC #=5808=¢
EM78P153S $fdfH—~ + 3= [yt Iﬁ RC =4 ﬁﬂ*}‘%k@% AMHz > 3T it OPTION [ ROML F{TROMO 4% SMHz,
INHz, 455KHz fisisk, B [ 4%ﬁﬁ‘j«?ﬁ 3t OPTION F *ﬁh‘» CALO-CAL2 £
#.10 % BM78P153S | j?z[ RCBEFTE » 1 » AR ﬁ@ ZE| o

Table 10 [l RC ¥P5Es
(Ta=25°C , VDD=5 V£ 5% VSS=0V)

Drift Rate
Internal RC
Temperature (0°C~70°C) Voltage (2.3V~5.5V) | Process Total
8MHz +3% +5% +10% +18%
4MHz +3% +5% +5% +13%
1MHz +3% +5% +10% +18%
455kHz +3% +5% +10% +18%
4.8 CODE ﬁéf":’ﬁfﬁeﬁﬁ

EMTSPIS3S ¥ # FUSEA T » Sy PP il o Al » S as
PG B P 11D 7

Word 0 Word1 Word 2
Bit12~Bit0 Bit1~Bit0 Bit12~Bit0
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L EM78P153S
' /) OTP ROM

1~ PEFETESE (Wordo)

WORD 0
Bit12 Bit11 Bit10 Bit9 Bit8 | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bit1 | Bit0
12 11 10 9 8 7 6 5 4 3 2 1 0
/RESET [ /ENWDT | CLKS | OSC1 | OCSO | CS | SUT1 | SUTO | TYPE | RCOUT | C2 | C1 | CO

Bit 12(URESET) : ¢~ 377 9 [ b -
0 : /RESET ffifj=
1 : /RESET &£+
Bitl l(ENWTD) : 7" Py =i+ -
0
125
Bit 10(CLK) : ?Fj IR -
0:27 T’:»JFS%JEFJ
YR
%{Lﬁ 7] JTQFFFI JN °
Bit 9 A1 Bit 8(OSC1 #1 OSCO) : P=SRAR LS -
F.11 F1OSC1 HTOSCO T/ P Bz
Mode OSC1 0OSCO0
IRC(Intemal RC oscillator mode) 1 1
ERC(External RC oscillator mode)
HXT(High XTAL oscillator mode)
LXT(Low XTAL oscillator mode)
(EHL T HXT AILXT V8 fpo-m2ffit o) gl 22 400KHz -
Bit 7(CS) : it
0: *’Jpﬁa;
IR S
Bit 6 A1 Bit 5(SUT1 A1 SUTO) : &/ P afgEfEnt o
F 12 T EpPEAVE A S|

o|Oo|—~
o|—=~]0O

SUT1 SUTO *Set-Up Time
1 1 18 ms
1 0 45ms
0 1 288 ms
0 0 72ms

Bit 4CF E|):EM78P153S [Iof B -

TYPE Series
0 EM78P153S
1 X
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EM78P153S

' /) OTP ROM

Bit 3(ROUT) * =55k 5 VO Fif, [t
RCOUT Pin Function
0 P64
1 OSCO

Bit2 ~ 1 ~ 0(CAL2,CAL1,CALO) : [LJ?‘}BRC ';Qﬂf@‘(%"‘j °
2 cl~c0f 'JL-JF‘}FF['”J 1

2~ r“’%ﬁi‘%pﬁﬁﬁ (WORD 1)

WORD1
Bit1 Bit0
1 0N
RCM1 RCMO
Bit 1 A Bit ((RCM1 RCMO) : RC iz o
RCM 1 RCM O *Frequency(MHz)

1 1 4

1 0 8

0 1 1

0 0 455kHz
3~H|F1ID *{;gg

Bit 12~Bit 0
XOKKKXXXXK

Bit 12~0 : ®[F ({YID %L

49 Fp1Elg

CEFHRPREL ] A TR RO (e

EM78P153S &'¢ fﬁmpﬂ 2.0V IUFTRASAITR (POVD) « sk ’7+f[@f*ﬁ5'é‘. PN Vdd HAVRLER (S0ms FYR
P AT (e Ay T BRSO P SERLE R HAE sk AR T -

4.10 FJmﬁf'fjﬁj'ﬁﬁ“ﬁl
1 /ﬁ%ﬂ»éuf SUTO #[ISUTT » £ [ 055 s asacugh =t g ] » 1 EpI! | 4.5ms %] 288ms « %% ?Eﬁfﬁ,&,ﬁs@fﬁﬁ: (i
(%> *él#:fp%glg HI PR o A 12 B #?wm“éﬁ S e o

4.1 ‘7}?‘[5 FETp AP ETEE

[ 17 B ORI 0 HIRC ¥ 2 AP R R ] Vdd SRS (S« T A l‘iﬁ [
JE 8« L /RESET o PP 257 15uA, » B R i 40K « 324 » J [HYRESET 1A 02V ™ « = f
D [ PR T =PRI « 1y C P STRPFT « [EGAF I R1 ™ Bt ‘Wvﬁr“ffﬂﬁ%ﬁﬁmESDﬁ “Jlﬁfﬂ
/RESET -
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vdd * ®
R
RESET
/IRES D
EM78P153S
Rin
(oF

(417 SHHFORER PR e

412 BAFUR B
QE@WW’M®@ﬁH’Wﬁ%ﬁﬁ“ﬂ%M®W§°ﬂﬁﬂ*¢T3WMET@@VT%OW%Q
ESES T I@T\}ﬁfj’ B o [2118 ~ 19 B 1 [P 1HE o

vdd e Vdd

EM78P153S

IRESET

1N4684

118 P4 U U EETEE 1
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OTP ROM

vdd o Vdd
R1
EM78P153S a1
IRESET
R2

il

5119 oA 1% [P EOFTRE 2

usﬁﬁ%

SRS TR R TIRECAE TR SRR 130t - [?(E” BV AT TR iR
ML (- ?#F’F?J%Jﬁijéuﬁz 0 *ﬁfg”rjﬂﬂ) B%J?&#F’AJ “MOVR2,A” » “ADDR2A” e WpiAd: vﬁeﬁﬂ*&ifﬁ_mmgr
*F‘fié@ﬁél"%ﬁﬁ (s “SUBR2,A™ , “BS(C)R2,6” , “CLRR2" .....)° riﬁ%ﬁrl?ﬂli“ ?’u F' Jﬁh“g:?&'{ || ﬂ [ o

Tifjﬁ**]?‘]ﬁﬁx (/[LF)J}JF’AJVF L] JtMéFT i'f/‘*'.d*‘"f BRI T Jappedr ) A S

(A)- FI ﬁ’ ﬂJEFJ]E han rJﬁfJ‘ "7‘7
B) IMP” » “CALL” - “RET” - “RETL” - ‘RETI’ ﬁ&ﬁﬂ*ﬁﬁtﬁ? ( “JBS” “IBC” , 12", “IZA” , ‘DIZ’ ,
“DIZA" ) AL 4 jf“,ﬁfﬂﬁf o A Jrﬁ?‘%hﬁiﬁ. ﬂﬁ:&%l[ HFJ

A (A) 11 CODE st » 501 CLKS « 1R CLKS "%~ 47141 ) P » ! CLKS "
= R T P S -
PR B (A) HIpo- PRSI P4 PRI » TCC oy N AVRIERL CLK=Fosc/4 - i TohL Foscr2.!
[l 5 . o

[flF - fp s *ﬁ&

()i ﬁl}%i{m&&l TR AR -

(2) VO v ﬂultbﬂﬂjf e o AlMFE R *WO%?QEL R

[ R A= SRR A W‘F‘mﬁ. (PR e B (PR S TREATRR R i) < ()Y
T PP s«frrjflﬂkg “R” ppfﬁﬂ‘n‘ ijﬂ K’ %ﬂ* S;E/IOF“ﬁﬁW‘f‘iﬁJ[E

This specification is subject to change without prior notice. 28 11.12.2003 (V1.3)


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

o EM78P153S
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INSTRUCTION BINARY HEX MNEMONIC OPERATION STATUS AFFECTED

0 0000 0000 0000 0000 NOP No Operation None

0 0000 0000 0001 0001 DAA Decimal Adjust A C

0 0000 0000 0010 0002 CONTW A— CONT None

0 0000 0000 0O11 0003 SLEP 0 — WDT, Stop oscillator TP

0 0000 0000 0100 0004 WDTC 0—>WDT TP

0 0000 0000 mmr 000r IOWR A—IOCR None <Note1>

0 0000 0001 0000 0010 ENI Enable Interrupt None

0 0000 0001 0001 0011 DISI Disable Interrupt None

0 0000 0001 0010 0012 RET [Top of Stack] —» PC None

0 0000 0001 0011 0013 RETI [Top of Stack] — PC, Enable Interrupt None

0 0000 0001 0100 0014 CONTR CONT - A None

0 0000 0001 mr 001r IORR IOCR > A None <Note1>

0 0000 O1m mmr 00rr MOV RA A—>R None

0 0000 1000 0000 0080 CLRA 0->A z

0 0000 11r mr 00 CLRR 0—->R z

0 0001 OOr mr 01 SUBAR RA—-A ZCDC

0 0001 O1r mmr 01 SUBRA RA—->R ZCDC

0 0001 10r mr 01 DECAR R1—->A z

0 0001 11m mr 01 DECR R-1—>R

0 0010 OOr mmr 02 ORAR AvVR—>A z

0 0010 Ofr mmr 02 ORRA AvVR—R z

0 0010 10 mr 02 AND AR A&R—>A z

0 0010 11r mr 02r ANDRA A&R-—>R z

0 0011 OOr mr 03 XORAR A®R->A z

0 0011 O1r mr 03 XORRA A®R->R z

0 0011 10r mmr 03 ADDAR A+R—>A ZCDC

0 0011 11r mmr 03 ADDRA A+R—>R ZCDC

0 0100 OOr mmr 04 MOV AR R—>A z

0 0100 O1r mmr 04 MOV RR R—>R

0 0100 10r mr 04 COMAR R—A z

0 0100 Mm mr 04 COMR R—->R z

0 0101 0Or mr 05 INCAR R+1—>A z

0 0101 Olm mmr 05 INCR R+1 >R Z

0 0101 10m mmr 05 DJZAR R-1— A, skip if zero None

0 0101 1Mm 05 DJZR R-1 — R, skip if zero None

0 0110 OOr mr 06 RRCAR R(n) - A(n-1),R(0) - C,C > A(7) Cc
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EM78P153S
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ﬁﬁ

0 01M0 O1r mr 06rr RRCR R(n) - R(n-1),R(0) - C,C —> R(7) Cc

0 0110 10m mr 06 RLCAR R(n) - A(n+1),R(7) > C, C — A(0) c

0 0110 1Mmr mr 06 RLCR R(n) - R(n+1),R(7) » C, C —> R(0) Cc

0 0111 0O0m mr 07 SWAPAR R(0-3) - A(4-7),R(4-7) - A(0-3) None
0 0111 Ofr mmr o7m SWAP R R(0-3) <> R(4-7) None
0 0111 10m mr 07 JZAR R+1 — A, skip if zero None
0 o111 1Mm 07 JZR R+1 — R, skip if zero None
0 100b bbr mr Oxxx BCRpb 0—R(b) None <Note2>
0 101b bbr mr Oxxx BSRb 1—>R(b) None <Note3>
0 110b bbm mr 0xxx JBCRb if R(b)=0, skip None
0 1M1b bbr mr 0xxx JBSRb if R(b)=1, skip None
1 00kk kkkk kkkk 1kkk CALL k PC+1 — [SP],(Page, k) > PC None
1 01kk kkkk Kkkkk 1kkk JMP k (Page, k) > PC None
1 1000 kkkk Kkkkk 18kk MOV Ak k—A None
1 1001 kkkk kkkk 19kk ORAk Avk—A z

1 1010 kkkk kkkk 1Akk AND Ak A&k—>A z

1 1011 kkkk Kkkkk 1Bkk XORAKk A®k—>A z

1 1100 kkkk Kkkkk 1Ckk RETL k k — A[Top of Stack] - PC None
1 1101 kkkk Kkkkk 1Dkk SUB Ak k-A—A ZCDbC
1 1110 0000 0001 1E01 INT PC+1 — [SP],001H —» PC None
1 1111 kkkk Kkkkk 1Fkk ADD Ak k+A— A ZCDC

<=H > L'*#‘F’,—?JF,JiﬁE'P I0C5~I0C6 > IOCB~IOCF -

2> S

7
A3 PR T
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' /) OTP ROM

4 - 14 pfeg
AC Test Input/Output Waveform

2.4

2.0 2.0
% TEST POINTS %
0.8 0.8

0.4

AC Testing : Input is driven at 2.4V for logic "1",and 0.4V for logic "0".Timing measurements are
made at 2.0V for logic "1",and 0.8V for logic "0".

RESET Timing (CLK="0")

Instruction 1
Executed

e WL LS LD L

//

NOP

IRESET [

<4 Tdrh — p

TCC Input Timing (CLKS="0")

Tins

CLK

TCC

Ttce
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ltems Rating
Temperature under bias 0°Cto 70°C
Storage temperature -65°C to 150°C
Input voltage -0.3Vto +6.0V
Output voltage -0.3V to +6.0V
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ﬁﬁ

6. 1DC F1= i
( T A:OOC ~7OOC ,VDDIS .OViS%,VSS:OV )

Symbol Parameter Condition Min Typ Max Unit
Fxt XTAL: VDD to 2.3V Two cycle with two clocks DC 4.0 MHz
Fxt XTAL: VDD to 3V Two cycle with two clocks DC 8.0 MHz
Fxt XTAL: VDD to 5V Two cycle with two clocks DC 20.0 MHz

ERC RC: VDD to 5V R: 5KQ, C: 39 pF F30% | 1500 | F+30% | KHz
L Input Leakage Current for input pins VIN =VDD, VSS +1 pA

VIH1 Input High Voltage(VDD=5.0V) Ports 5, 6 20 \Y
VIL1 Input Low Voltage(VDD=5.0V) Ports 5, 6 0.8 \%
Input High Threshold Voltage
VIHT1 /RESET, TCC 20 \Y
(VDD=5.0V)
Input Low Threshold Voltage
VILT1 /RESET, TCC 0.8 \Y
(VDD=5.0V)
Clock Input High Voltage
VIHX1 OSCl 25 \Y
(VDD=5.0V)
Clock Input Low Voltage
VILX1 OSCl 1.0 \Y
(VDD=5.0V)
VIH2 Input High Voltage (VDD=3.0V) Ports 5, 6 15 \Y
ViL2 Input Low Voltage (VDD=3.0V) Ports 5, 6 04 \Y
Input High Threshold Voltage
VIHT2 /RESET, TCC 15 \Y
(VDD=3.0V)
Input Low Threshold Voltage
VILT2 /RESET, TCC 04 \Y
(VDD=3.0V)
Clock Input High Voltage
VIHX2 OSCl 15 \Y
(VDD=3.0V)
Clock Input Low Voltage
VILX2 OSCl 0.6 \Y
(VDD=3.0V)
Output High Voltage (Ports 5, 6)
VOH1 o IOH =-12.0 mA 24 \Y
(P60~P63, P66~P67 are Schmitt trigger)
Output Low Voltage (P50~P53, P60~P63,
VOoL1 P66~P67) IOL=120mA 04 \Y
(P60~P63, P66~P67 are Schmitt trigger)
VOL2 Output Low Voltage (P64,P65) IOL=16.0 mA 04 \Y
IPH Pull-high current Pull-high active, input pin at VSS -50 -100 -240 LA
IPD Pull-down current Pull-down active, input pin at VDD 20 50 120 pA
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OTP ROM
Allinput and I/O pins at VDD,
ISB1 Power down current . . ) 1
output pin floating, WDT disabled
Allinput and I/O pins at VDD,
1SB2 Power down current . . 10
output pin floating, WDT enabled
) /RESET="High', Fosc=32KHz
Operating supply current(VDD=3V)
ICC1 (Crystal type,CLKS="0"), 15 15 30 LA
at two clocks : . .
output pin floating, WDT disabled
. /RESET="High', Fosc=32KHz
Operating supply current (VDD=3V)
ICC2 (Crystal type,CLKS="0"), 19 35 LA
at two clocks . .
output pin floating, WDT enabled
) /RESET="High', Fosc=4MHz
Operating supply current(VDD=5.0V)
ICC3 (Crystal type, CLKS="0"), 20 mA
at two clocks ] ]
output pin floating
) /RESET="High', Fosc=10MHz
Operating supply current(VDD=5.0V)
ICC4 (Crystal type, CLKS="0"), 4.0 mA
at two clocks . .
output pin floating
* Rl B PRI 2
* ] o ’fPF‘:—'EIfMﬂﬂ& 25 CIFRIAPERN © 2 EH ﬁ’“ B T g Wil
6.2AC F‘f—"ﬁ’ﬁ]‘ =
( T A:ODC “‘700C aVDDZS .OViS%,Vss:OV )

Symbol Parameter Conditions Min Typ Max Unit
Dclk Input CLK duty cycle 45 50 55 %
Tins Instruction cycle time Crystal type 100 DC ns

i
(CLKS="0") RC type 500 DC ns
Ttcc TCC input period (Tins+20)/N* ns
. . Ta=25°C
Tdrh Device reset hold time 17.6-30% 17.6 17.6+30% ms
TXAL,SUT1,SUTO0=1,1
Trst /RESET pulse width Ta=25°C 2000 ns
. . Ta=25°C
Twdt1* Watchdog timer period 17.6-30% 176 17.6+30% ms
SUT1,SUT0=1,1
) ) Ta=25°C
Twdt2* Watchdog timer period 4.5-30% 4.5 4.5+30% ms
SUT1,SUT0=1,0
. ) Ta=25°C
Twdt3* Watchdog timer period 288-30% 288 288+30% ms
SUT1,SUT0=0,1
. ) Ta=25°C
Twdi4* Watchdog timer period 72-30% 72 72+30% ms
SUT1,SUT0=0,0
Tset Input pin setup time 0 ns
Thold Input pin hold time 20 ns

This specification is subject to change without prior notice. 34

11.12.2003 (V1.3)



http://www.ic-cn.com.cn

