EM78P156EL
OTP ROM

1. BEHEFR

EM78P 156 LA K IR ENAE i OMOS T 2B H T A HISAL I A HLo FE A BT 1K X 13— X P45 FEROM
(OTP-ROM) » ‘BB At— ORI i S H] ) AFAEOTP IR P B . 61N A 58 48 T LA AL ™ A7 22

HATOTP-ROMAS i (FIEM78P156ELRE WS Ay 1 7 -G IT S MU I R P RO A, 1y HS P m] AAE A EMC Wred ter
BAIT R
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EM78P156EL
OTP ROM

TAEHRRVER: 2. 3V75. 5V,

TAER TS 0°C770°C.

TARSRIE L (5T 24 clocks ):

% fEPeAEl: DCT20MHz (5V) , DC8MHz (3V) , DCT4MHz (2.3V) .
% ERC #:0: DC™4MHz ( 5V) , DC 4MHz (3V) , DC 4MHz (2.3V) .
KT kE:

% 5V/AMHz TARSAF TR/ T 1.6 mA.

% 3V/32KHz TAESAF T HRIGIAU(E D 15 pA.
 MEMRAR N LRI AE R 1 pA.

1K x 13 {7 /N ROM.

AN AT A IR R P A S

—NELE A A A R

48x 8y W A A4 (SRAME I T A7 4%) -

2N 1/0 i H

5 JifERk.

8 A S I T I 2/ VB (TCC) , AR 5 PSRN fid A v B AR, v 1 i ) BB
BRI 2 AN b a3

44 HURE R (SLEEP #530) &

3 AT .

* TCC ¥ H K7

* FNG RS A b (A BERRAR i) .

* AT

AR E HISATE T I E RS (DT

8 AN R R B

TG A R E A R

8 AN | A PTG R U A U A T B

2 A5 T g E 4 R-option.

BEEA:

% 18 S|J DIP 300mil : EM78P156ELP

% 18 [ SOP(SOIC) 300mil : EM78P156ELM

This specification is subject to change without prior notice. 2 08. 16. 2002 (V1. 0)



EM78P156EL
OTP ROM

% 20 5| SSOP  209mil : EM78P156ELAS
* 20 5] SSOP  209mil : EM78P156ELKM
©99.9% F N AR .
o RYEXr HXT M LXT % fiAE 400KHz A2 45 .

This specification is subject to change without prior notice. 3 08. 16. 2002 (V1. 0)



3. 5

EM78P156EL

OTP ROM

EM78P156ELP EM78P156ELAS EM78P156ELKM
EM78P156ELM
ps2 [ 1V18:|P51 Ne [ 1V20:|NC ps2 [ 1V20:I
ps3 [ 2 17 1 pso ps2 (] 2 19 1 ps1 ps3 L] 2 19 1
Tcc [ 3 16 1 oscl ps3 | 3 18 1 pso tcc [} 3 18 [
/RESET (] 4 15 I osco Tcc (] 4 17 I oscr /REseT (] 4 17
vss [ s 14— vbpp /RESET [ 5 16 [ osco vss [ s 16 [
Pe0/INT [ 6 13 [ P67 vss [ 6 15 1 vbp vss [ 6 15 [
pe1 | 7 12 1 pe6 Peo/INT (| 7 14 L1 p67  PpeosiNT [ 7 14 |1
pe2 | s 11 1 p6s pe1 | s 13 [ Pes pe1 (] s 13
pe3 L] o 10 [—1 P64 pe2 | o 12 1 pés pe2 [} o 12
oIp P63 L] 10 11 1 re4 pe3 [ 10 n
SOP SSOP SSOP
SoIC
Bl 5|45
Z* 1 EM78P156ELP F1 EM78P156ELM 5|fiHiiA
Symbol |Pin No. Type Function
VDD 14 - * YR
* XTALAY: SR ERA M I Bhiiy A i
05CT 16 N T
* XTALZY:  [Sh4iRfn Hh B8 M i S A i
0SCO 15 I/0 |[* RC HY: Fi54 Wi i
* AN BRES AN
TCC 3 I éiﬁﬂ‘%ﬁﬁfﬁ%ﬁ ez A, AR %205 VDD 8 VSS %
JRESET 4 I * WA RO A NI, A0S ORI, RS R DR R S AR
<
N 718 * P50 P534& XU [ I/O S
P50 P53 i 2’ /0 |* P50N$D PSIBA] 5 LA R-option 5IH4
’ * P50 P52 0] HH A5k T
* P60 PETEXLMT/0 5]
P60°P67 | 6713 1/0 | #AT AR b BRI T
* P60 P63 AJ AN Ny

This specification is subject to change without prior notice. 4
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EM78P156EL
OTP ROM

JINT 6 I * T BV ik R R A T | A
VSS 5 - * i
% 2 EM78P156ELAS 3|k
Symbol |Pin No. Type Function
VDD 15 - * HHJR
* XTALAY: SRl sh5B I Bk A i
OSCI 17 U s mrom,  Re dRisdn o
* XTALAY: S s a Mo e A ity
0SCO 16 I/0  |* RC %. 454 Il i
* AN RS S AN
cc A I * S e T RES s k) SNSI, AR5 VDD gkr VSS %
.
JRESET . | * W Rl R A A AN, A7 1% PRI, LR 28 s CRFAE = AR
8 19 % P50 PH3JEXLH] 1/0 T
P507P53 é 3’ 1/0 * P50 A P51 n] g Xl R-option 5IfH
’ * P50 PH2R] A N
% P60 P67/ I/0 5|
P60~P67 | 7714 /0 |* #BAT B Aok b B AR %
* P60 P63 W AR N
/INT 7 I * N BVl A R AN A T 5 |
VSS 6 - * i

#* 3 EM78P156ELKM Pin Description

Symbol |Pin No. [Type Function
VDD 15,16 |- * HLYH
* XTALAY:  ShIRo A Bhdi A\ it
0sCI |18 I % ERCHEL: RC JRy% et A it
* XTALAY: et B4 M I B N\ iy
0SCO 17 1/0 * RC Y. F54 W ehii
* AMHIBME SR
TCc 3 I %iﬁ%ﬁﬁﬁ%<%%%ME>ﬁAﬁw,K%ﬁ%ﬁ%vmaﬁwsﬁ
/RESET |4 | * WA Rl 284 N, %S ORGP, LR S R OR R SR AR
xK
] o 20 % P50 P53 & X[ I/O 5| Ji
P50"P53 | ’2 " |1/0 * P50~$D P51t A] 5 X & R-option 5IJ
’ * P50 PH2 A AR Nz
% P60 PET/EXAT/0 5|
P60~ P67 |7714 1/0 * FRA] E AR A N b B B T
* P60 P63 nJ lHARMBEN Nz
/INT 7 I * I B kR TR A T | D
VSS 5, 6 - * Hb

This specification is subject to change without prior notice. 5
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EM78P156EL
OTP ROM

OSCl OSCO  /RESET

Vb e ||

CEdHator/Tinﬂng j - STACK]
Control 4 4 STACK2
A Prescale [$ STACK 3
T ROM STACK 4
= "
WDT v ¢
Time-out » [IOCA
) R Interrupt -
oscillator Control ™ Instruction
RI(TCC) A Register
2 '
Instruction
Sleep RAM Decoder
& Wake
Control

\ 4
DATA & CONTROL BUS

e

=,
£

PPPP PPPPPPPP
5555 66666666
0123 01234567

B2 ThEetisE

This specification is subject to change without prior notice. 6 08. 16. 2002 (V1. 0)



EM78P156EL
OTP ROM

4.1 BIEFHFEH

1. RO ([AJHLZF7F4%)
RO JFAESCPRAFAEI T AE A . E N E BT N (e kAR Er o AETEL RO CH4REF IR 2 Sbx_Fadx)
RAM EHE A7 A7 4% R4 Frdi B EA T HR A
2. Rl CERSEE /%88
1 TCC SIMIMAL CHi CONT-4: TE BeE) R4 AW i A in 1 #ft.
« A
+ Wit E PAB(CONT-3) Sk Yo
* R PAB 47 (CONT-3) #0352, WA Tk a7 ks TCC.
o HANE N TCC Afrasi, TS SO 10 N 2 %
3. R2 (EFpih#ias) Mtk
o HAEIBIRS R, R2 MUMEAEMERR N 10 A255. S WK 3 IR R Seas 45
o A 102413 £ fr A OTP ROM Mk ASRION N IR RE i 2 it . — MR It 1024 K.
o HEHEAIRET R2 FTAMEE .
" IMP” A B R2 K 10 748, BRItk 7 JMP R LAk PC 7E— AR DU AT Rk o
* "CALL"45-4-%¢#8 PC 1M 10 74, IPKF PC+1 A AAR . BRIE PRSP N il il BA— AR AT
BT .
"RET” (“RETL k”, "RETI”) &Ktk I (¥ £t be e 2 pC .
« 7ADD R2, A”SCVFHEA AN ZINESET PC I, [ PC HIZE 9 MAIES 10 Akl .
« MOV R2, A" FRVF¥S A DFAFHS I N AR PC MK 8 A2, [FIIN PC RIS 9 ML 10 At %
{EfT%) R2 BEAT BB 484 (dn: “ADD R2,A”, “MOV R2,A”, “BC R2,6”, D #B¥<x5lik
PC IFI5E 9. 10 i, DRI A= i SRR TR DT 256 /il
© BRTSUE R2 IRA T 2 MEA IS, HARMRS LT E AL AW,

o .

PC | A9 A8 A7 ~ A0 CALL | Stack 1
RET Stack 2
RETL Stack 3
000 RETL K | Stack 4
Stack 5
PAGE 0
3FF

B3 Bt gi A

This specification is subject to change without prior notice. 7 08. 16. 2002 (V1. 0)



EM78P156EL
OTP ROM

00 RO
01 R1(TCC)
02 RAPC) —» .k
03 R3(Status) (5 level)
04 R4(RSR)
05 R5(Port5) 10G5
06 R6(Port6) 10C6
07
08
09
0A I0CA
0B 10CB
0C 10CC
oD 10CD
OF IOCE
OF RF I0CF
10 R10

48x8

Common

Register
3F R3F

B4 BRI R

4. R3 (Status Register)

7 6 5 4 J 2 1
GP2 GP1 GPO T P Z DC

© FOofz (O Hfrbriks
* FE1Ar (DC) HBHBEAIFRE .
c B24r () FhREAL

This specification is subject to change without prior notice. 8 08. 16. 2002 (V1. 0)



EM78P156EL
OTP ROM

HHAIZH B RIZE SR O I, A 1.

B3I (P) KINFENT.

AT TWDTC JE 4ok LR AR 1, $AT “SLEP” $54 IR IR %

AN (T) IFAGS HAT .

AT “SLEP”F1 “WDTC” 4548k L HFIZATE 1, 24 WDT i S %,

#5 "7 (GPO ~ 2) WIS

5. R4 (RAM EHFFHFR)

% 075 PLENE Ty b F Tk B35 474 (Midik: 00706,  OF 3F) .
5677 PLABAEH L) .

%67 AL HEN L

R INER “3F” B, R3MIRAREAHHCE 1, Y R4=R4+1,

Z WK 4 Bl ikai e .

R [N ARG ZLEFEAEDD RO

6. R5 ~ R6 (Port 5 ~ Port 6)

R5 Fll R6 ¥/ % %5474

* R5 HAIR 4 A A2
7. RF (FWRETFHFEHE)
7 6 5 4 3 2 1 0
- - - EXTF ICIF TCIF

“U7 FRof\ThWHRE, 07 RREHETWIALE.
% 0 AL(TCIF) TCC Wi Wibrdi. 4 TCC Wit 1, HAFHE.
% 14 (ICIF) P6 M NREZ M Wibrdi. P6 HEIABE 1, RIAREE.
% 2 L (EXIF) AMEhWibeds. fH/INT SIBIR) FREE 1, SIEE.
%37 T KA.
RF Al FE 7%, (HAREE 1.
TOCF & H W7 e i 23 74
R B2 I RF (MESE RF A1 TOCF B 5 4E R .

8. R10 ™ R3F

APt 8 AL A AT -

This specification is subject to change without prior notice. 9
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4.2 FPRINGE T 73

EM78P156EL

OTP ROM

1. A (Bm2%)
o H T WS, TR EE RS .
LV IS5
2. CONT (¥EHIHFFE2R)
7 6 5 4 3 2 1 0
- /INT TS TE PAB PSR2 PSR1 PSRO
o BONr T B 2 AL(PSROT PSR2) J& TCC/WDT Hiss#ifis . .
PSR2 PSR1 PSRO TCC Rate WDT Rate
0 0 0 1:2 1:1
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

% 3 L (PAB) TilBRaR /LA, .
0: TCC
1: WDT
% 4 L1 (TE) TCC 5 S USikFAr.
0: 4 TCC 51 AL e IS i (AR AL RT i 1
1: 4 TCC 5l ALt s BMR AR I R 1
% 5 L (TS) TCC 15 S ULFAL
0: PIEHR4 AW 4,
1: TCC 5IPRAEALAL .
« 56 L (/INT) il RiFbra.
0: (11 DIST 454 BRAEAF: K7 B i -
1: 1 ENI/RETI 54 fovrehi.
%7 ARH.
CONT FFfFds I i o
3. 10C5 ~ 10C6 (I/0 MI¥sth|&7Eae)
o 717 XA 1/0 51N B ACIRAS,
+ 10C5 UK 4 £ n] 5E X
« 10C5 Ml 10C6 ZFfrdstlienEnl 51,

"07E AR T/0 SIS .

This specification is subject to change without prior notice. 10 08. 16. 2002 (V1. 0)



4. TOCA (TiBxasi=Hl&F2:)
T0CA ZFA7Fa e mI R,
T0CA FIMESET ISt Eas i 2o

EM78P156EL

OTP ROM

IR
5. I0CB (FH¥EHIFTHFEE)
7 6 5 4 3 2 1 0
/PD7 /PD6 /PD5 /PD4 - /PD2 /PD1 /PDO
% 0 A2 (/PDO) {fifE P50 51N R Rk AR HIAL .
0: RS FHL.
PRI o VA8
% 1 P (/PDL) ffifE P51 S FRORAHIFHINL.
% 2 Pr(/PD2) ffifig P52 FIIN FRORAHIFHINL.
% 3 L KM
% 4 frBit 4 (/PD4) ffifit P60 SN FHARA I HIN .
% 5 frBit 5 (/PD5) fiifit P61 SN FHARAMIEHIN .
% 6 frBit 6 (/PD6) fififit P62 Sl FH R HIN .
% 7 ArBit 7 (/PD7T) ffifig P63 Sl FHARA M HIN .
10CB ZFfras s Wl i 5.
6. T0CC (IRt B84 il & 17 4%)
7 6 5 4 3 2 1 0
0D7 0D6 0D5 0D4 0D3 0D2 oDl 0DO

%5 0 A2 (0D0) AHHE P60 51 IAA I AT % IR A I I -
0: ZEIEIAIT B daT o
1: AERER T RS o

% 1 £z(0D1)
% 2 {7(0D2)
% 3 £(0D3)
% 4 £71(0D4)
% 5 {7(0D5)
% 6 {z(0D6)
% 7 £1(0D7)

EHE P61 51 A IR T IR 2R AP I o
fi6E P62 51 I A IR T IR 2R AP I o
fEHE P63 51 A A I B T IR 2R AP I o
fiEHE P64 51 A IR T IR 2R AP I o
EHE P65 51 A IR T IR 2R AP A o
fEHE P66 51 A A TR B T IR 2R AP I o
EHE P67 51 B A IR T IR 2R AP I o

10CC FAFA B B,

7. 10CD (LhrEHFHFER)

This specification is subject to change without prior notice. 11
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EM78P156EL
OTP ROM

7 6 D 4 J 2 1 0
/PH7 /PH6 /PH5 /PH4 /PH3 /PH2 /PHI /PHO

% 0 AL(/PHO) AlifE P60 SIIA FRRRAS BT .
0: flEEENE_EAL.
Lo 2RI NER B,
% 1 AL (/PHL) fHifE P61 51 L RRRE I .
% 2 {7 (/PH2) filifiE P62 5IMIA FHDIRA 4 HIAL .
% 3 AL (/PH3) flifiE P63 5Ny LR I .
% 4 AL (/PH4) AlifE Po4 51 LR I .
% 5 {7 (/PH5) filifit P65 5IMHIA FHDRA 4 HIAL .
« 35 6 AL(/PHE) 1iHE P66 S K L RRRA B HI .
« 35 7 Ar(/PHT) {fifit P67 Sl FRDIRA R HIAL.
* T0CD ZFfrasrl Bl 5.

8. IOCE (WDT #3%|271F5%)

7 6 D 4 J 2 1 0
WDTE EIS - ROC - - - -

« %5 7 AL(WDTE) WDT {45507
0: ZE1l- WDT.
1: ffifig WDT.
WDTE mJ320] 5,
* 28 6 AL(EIS) P60 (/INT) 5IMHITIREE AT,
0: P60, XJn] 1/0 5IH.
1: /INT, MBS, AR EE T P60 (1) 1/0 #HI47 (10C6 [HIE 0 f) MIE 1,
2 EIS Jy O I, /INT MIEHHEM. 4 EIS O 1IN, /INT 5JPIRA WA H P6 1 (R6) #iH. S
7(a) iR
« % 4 f7(ROC) ROC FI+ R-option Liifig.

B ROC A 1, ffifE R-option DifE, FLHI P5OCP51 RRASTT fahlssis . ROC W5 &2k
R-option Uifig. 1R R-option DHRERA, H il Po1 5 IJIAI/E P50 51 JEE —4> 430KQ
HMEHIR v (Rex) 55 VSS AHIEE. 47 Rex #EN/AHZ,  #22|P50 (P51) MPIREIE 0/1. Z WA 8 K.

« B 073,5 fi KH.

9. IOCF (Wi FFS)

7

6

5

EXIE

ICIE

TCIE

* % 0 AL(TCIE) TCIF Rl HEAT

This specification is subject to change without prior notice.
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EM78P156EL
OTP ROM

0: Z%i[- TCIF k.

1: ffifig TCIF rhikr.
%1 A7 (ICIE) ICIF Wiffifefs.

0: Z%i[ ICIF k.

1: ffifig ICIF Rk,
% 2 {7 (EXIE) EXIF Tiiffifefs.

0: Z%||- EXIF ik,

1: flifg EXIF rhii,
« B3TT AL K.
Wi TOCF Hp ARG HIAL S 1, AERE AN AHIC T .
SRR B ENT $54 R, DIST #5422k, WK 10 Fir.
I0CF 251 e Wi E 1.

This specification is subject to change without prior notice. 13 08. 16. 2002 (V1. 0)



EM78P156EL
OTP ROM

4.3 TCC/WDT FOhsse

TCC BYWDT A — SO B TR o% . 7E[R— BT HAEaBees Serb— 75, IXHHCONT Z5f7a%
FAIPAB A7 5 « PSRO™ PSR E /AN A K. D BLLATCC , AETCORLZ N MERR S TCC #AEY I Tl
FResiB0 o 270 FeZhWDT , WDT TR kS #3460 ATWDTC Bk SLEPFE A HEO o KI5 FEAN IR T TCC/WDT
LR E

R 1(TCC) A8 ALy N &/ tHH#% . TCC I a] 2y A ERIN Bhal AMEEIN Bl CEHTCC SIRIA, fil
RUSATIERE) o MR R, SR AITCC Nl CEWiRRSS) o K5 a4, 54 2
AN FE A It 350 e A QR 458 25 A7 $SCLKS A7 4R %€ o CLKS=0 NJCLK=Fosc/2 , CLKS=1 MJCLK=Fosc/4 »
WIR RSN, WITCC fAMBAE T v il % .

WDT J&—AHHIBITH A ARC IEG 8. M“iEhlss g kMG, WDT MKARIETT, BN MR
ARt . WOTHS ¥ 51 E A7 (HFWDT 6. 7E1E & TAERS, WDT Af th #4-% & TOCERWDTE £i7
KAF R AE . R TSR, WDT%ﬁétﬂHﬁl‘aﬁz’qﬂalsmsqo

CLK(=Fosc/2 or Fosc/4) Data Bus
0 1 ¢
TCC M » M SYNC
; TCC (R1
ra | ‘j::LI X U e SYNC e{Teca)
1 X o L X
TE 4 4 ,
TCC overflow interrupt
TS PAB
0
,: M
WDT “| U ——> 8-bitCounter | ——»{ ™M I0CA
1 3 X
WTE 4
(in TOCE) PAB [8-to-1 MUX PAB
value
PSRO~PSR2
0 1
y

WDT time-out

&5 TCC F1 WDT #ikpE

i vdd =5V, JHZE = 16.8ms + 30%
Vdd =3V, JH3A = 18ms + 30%

This specification is subject to change without prior notice. 14 08. 16. 2002 (V1. 0)



EM78P156EL
OTP ROM

4.4 1/0 ¥wH

1/0% IP5  P6 S0 Ia =& T1/0H . P6 [ A] A BB A NS L hr st x4t
P6 b, PR AR B B I R T it o P61 B RS AR A b b (Bl Dfig. P50TP52 | P60 P63
A AR BCE  Fhr e & 1/05 T BT/ 0% I 25 A7 28 ¥ 5 b N8t . P50 . P51 JR-OPTION 5]
i, HIOCE Z1E#sfIROC A7 & 1 ffifg. 1 HJR-OPTION ThAEINP50 . P51 NV A%t . 7ER-OPTION
BER, # M RIHFEN ], W% [ERex HIPH A FE. 1/0 ZRAFAsAT/0 ¥ A7 s 3 mI s o

1/0 ZFA728M1 1/0 i Z5 A7 s # 02 n e n 5. PS5 FIP6IYT/0 S IR I R 6, 1 7(a),
7(), K 8.

PCRD

V-

[ u Q ﬁ D n
_ ¢ CLKG——PCWR
Qe T
[PORT > <] e B . 0D
_ ¢ CLK{——PDWR
Q L

’jRD
L—

®aZ

H: THREESRR
&6 P5 I/0 %A1 1/0 #4528 ik

This specification is subject to change without prior notice. 15 08. 16. 2002 (V1. 0)



EM78P156EL
OTP ROM

Y
V

Q kD
_ CLK—PCWR
—Qc
Qf
I
P60 /INT g é 10D
PORT < QR D
_ CLK—PDWR
Bit 6 of IOCE -1 E
I
P
D R Q
hCLK |
? Qw

=]

e
=
—dreR m—
O‘I

INT

E: b CFH) MERITFRARERF RS
B7(a) P60 (/INT) I/0 %HEF0 1/0 ¥4 7708 Bk

PCRD
L
&
QR D
_ CLK—PCWR
—h ¢
I
P61~P67 b
PORT R
&
L
I
F: bER CFHD MR RERSTRR
B 7(b) P61°P67 1/0 ¥R 1/0 $&HI%F 7728 Fa ik
This specification is subject to change without prior notice. 16
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10CE.1

EM78P156EL
OTP ROM

RE.1

} Interrupt

ENI Instruction
P
R Q

C
L
L DISI Instruction

/SLEP > ‘

. Lﬂﬁ

—— Interrupt
(Wake-up from SLEEP)

Next Instruction
(Wake-up from SLEEP)

B 7(c) WwHRBMANEEDN/EETIRER P6 DR E

#£4 P60 A ¥/ EIIRERASE

Usage of Port 6 input status changed Wake—up/Interrupt

(I) Wake—up from Port 6 Input Status Change
(a) Before SLEEP

1. Disable WDTI"-'I (using very carefully)
2. Read 1/0 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

(II) Port 6 Input Status Change Interrupt

L.
2
3
4

—

. Execute “ENI”

Read 1/0 Port 6 (MOV R6, R6)

Enable interrupt (Set IOCF.1)
IF Port 6 change (interrupt)
Interrupt vector (008H)

TV ARG P6 MR A2 T, B4R 11 WDT (watchdog timer) (HAEEL T fE . (FUADEFE 7

T2 FNEE 11 iz (ENWDTB-)E 1.

This specification is subject to change without prior notice. 17
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EM78P156EL
OTP ROM

ROC
vCcC
T )
P
[ = Q P ]
Weakly j
Pull-up ¢ CU—— PCWR
—% .
P
————Q , D - 10D
c ¢—— PDWR
o L
T PDRD
A 4
1 U
Rex* X | —

= *The Rex is 430K ohm external resistor

&8 HA R-option (P50, P51) TifEH I/0 D HLE

This specification is subject to change without prior notice. 18 08. 16. 2002 (V1. 0)



EM78P156EL
OTP ROM

4.5 BALFIn R

1. BAr

BALH T Az 5.

(1) R,
(2) /RESET 5|y AN
(3) WDT with (i ffiRE

eSS ER R I 22 J5 %HM%%’E&%?&BMD (IRG AR H]) « —BHEARAE,

PR HESPAT R AIDIRE. 2 K9,

*  PC {HAH0 .
* T 1/0 5IE SCH A GRFIRESD
* WDT FUFIEREE O ©
o LA, R3 ®3 AIEO .
« CONT #1rasbRefi 6 £ CINT #ridi) b, BN 1 .
* T0CA ZFFAFasEN 1 -
* 10CB #FAFas BN 1 -
* 10CC AAFA8E O ©
* 10CD Z#FAFasEN 1 o
* I0CE Af/Fas8 7 A8 1, 254 . 6 fiE0
* RF | IOCF ZFAE#siE 072 fiE 0
AT SLEP $54- n] ik NBEHRASE A (IRIDFEREE) o JEREARA U, WDT (F54ffE) 350 fH
ARBEIZAT o F LRI I T 15 Tl R

(1) /RESET 51H0 EARA AN A 5.
(2) WDT ¥t CEATRE) .
(3) P6 B NIRASAL (HHHRE)

HUP AP OLE] 5| EM78P156EL & A7 R3 T FIP {7 n] LAyE A7 (M) ki M5
B4R ST, P RS R IOE B 2 5 4 A Th A BRAR 7 o S35 — P DU J5 2L AR P AT
MU (FEPATENTFIDISTHR &5 ) YRIE T a7 47 a2 17 S Wk B W it /5 v Wi ) 1. G R AESLEP 45
BPATHIHATENT $54, FEFPH M HEOXO8H AbHAT h T AbBE . W R AR AT SLEPF 2 A4 TDIST

i Vdd =5V, JHBIIE = 16.8ms + 30%
vdd =3V, JE3)ifal = 18ms + 30%

This specification is subject to change without prior notice. 19 08. 16. 2002 (V1. 0)



EM78P156EL
OTP ROM

B4, TIPS ISLEPFR A1) N — MR TR AT .
HEBEMCRASHT, 2 3 PR O0 A — Pl B fi g .
[a] WIRHENRFTPORTE %y A\ MREEfEifE, JUIWDT I FH#PEER 1 (FAD Ik 25 A7 28 hWDT {75 A 4
&) o [Ak, EM78PIS6ELAIH1  3C WA Bl e ,
[b] {ESLEPHyZIRWDT ffE, JWIPORTE i AMel 4% . Rltk, EM78PIS6ELWI#1 « 2 #yfh

17 0 1

WIRPORT6 A ANAZA 1 W F 3 e e 80 AL, WG T 482 N.AESLEP 45 0T

MOV A, @xx000110b ; IEFENEE TCC b

CONTW

CLR R1 s 1 TCC FITBRZS

MOV A, @xxxx1110b . JEFE WDT TR 2%

CONTW

WDTC s ¥H WDT FOTRRRAS

MOV A, @0xxxxxxxb ; A5 WDT

IOW RE

MOV R6, R6 ; X P6

MOV A, @00000x1xb : fUHE P6 H AL T

IOW RF

ENI (or DISI) o life (BAEIL) bk

SLEP s WEAHERR

NOP

A AN E R, MBEIRAR CMe B S WDT D) REks A B0 flife . DA, PR fRWDT (fF e mAE i)
AR 7 SR A R
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R 5 FHEBHEBR

Address Name Reset Type Bit 7 | Bit 6 | Bit 5 | Bit 4 | Bit 3 [Bit 2 | Bit 1 | Bit 0
Bit Name X X X X Ch3 C52 Ch1 C50
Power—0On U U U U 1 1 1 1
N/A 10C5
/RESET and WDT U U U U 1 1 1 1
Wake—-Up from Pin Change U U U U p P p P
Bit Name C67 C66 C65 C64 €63 C62 C61 C60
Power—0On 1 1 1 1 1 1 1 1
N/A 10C6
/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 /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 p p P p P p P
Bit Name = = = = = = = =
Power—0On 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—0On 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—0On 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 | **0/P | *x0/P | #k0/P | **0/P | **1/P | *k0/P | #*%0/P | **0/P
Bit Name GP2 GP1 GPO T P Z DC C
Power—0On 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 P p p t t P p P
Bit Name - - - - - - - -
Power—0On 1 1 U U U U U U
0x04 R4 (RSR)
/RESET and WDT 1 1 P P p P p P
Wake-Up from Pin Change 1 1 P P p P p P
Bit Name X X X X P53 P52 P51 P50
Power—0On 0 0 0 0 U U U U
0x05 P5
/RESET and WDT 0 0 0 0
Wake—-Up from Pin Change 0 0 0 0 p p P
0x06 P6 Bit Name P67 P66 P65 P64 P63 P62 P61 P60
Power—0On U U U U U U U U
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EM78P156EL
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Address Name Reset Type Bit 7 | Bit 6 | Bit 5 | Bit 4 | Bit 3 [Bit 2 | Bit 1 | Bit 0
/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 X X X X X EXIF | ICIF | TCIF
Power—-On U U U U U 0 0 0
0xOF RF (ISR)
/RESET and WDT U U U U U 0 0 0
Wake-Up from Pin Change U U U U U P p P
Bit Name - - - - - - - -
Power—0On 1 1 1 1 1 1 1 1
0x0A T0CA
/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 /PD7 | /PD6 | /PD5 | /PD4 X /PD2 | /PD1 | /PDO
Power—0On 1 1 1 1 U 1 1 1
0x0B 10CB
/RESET and WDT 1 1 1 1 U 1 1 1
Wake-Up from Pin Change P P P P U P p P
Bit Name oD7 0D6 0D5 0D4 0D3 0D2 0D1 0DO
Power—-On 0 0 0 0 0 0 0 0
0x0C 10CC
/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 /PHT | /PH6 | /PH5 | /PH4 | /PH3 | /PH2 | /PH1 | /PHO
Power—0On 1 1 1 1 1 1 1 1
0x0D 10CD
/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 ROC X X X X
Power—0On 1 0 U 0 U U U U
0x0E T10CE
/RESET and WDT 1 0 U 0 U U U U
Wake-Up from Pin Change 1 p U P U U U U
Bit Name X X X X X EXIE | ICIE | TCIE
Power—0On U U U U U 0 0 0
0x0F T10CF
/RESET and WDT U U U U U 0 0 0
Wake-Up from Pin Change U U U U U P p P
Bit Name = = = = = = = =
N N Power—-On U U U U U U U U
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

ok PRI HkE 0x08 BT SLEP $54 Ja 1 F—4 454
X: KM U AHHEEALKL. P EEAGTIPRE. T &K 6.

2. REFHARST, T, M PHIHE

T, PHMEILZR6, FIT- AW R LA e i . 27878 7 — S8BT, PRSI,
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# 6 Bfif5 RST, T A1 P AYfH

EM78P156EL
OTP ROM

Reset Type T P
Power on 1 1
/RESET during Operating mode *P *P
/RESET wake—-up during SLEEP mode 1 0
WDT during Operating mode 0 *P
WDT wake—up during SLEEP mode 0 0
Wake-Up on pin change during SLEEP mode 1 0
*P: BALHTHPIRAS
FTEmTMP IR AER

Event T p

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

*P: RATHTPIRZS

VDD
L
Oscillator B\W CLK
CLR

Power-on
Reset
Voltage —r
Detector
WDTE

WDT WDT Timeout

/RESET E

Setup Time

RESET >

}

B9 s R AR

This specification is subject to change without prior notice.
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4.6 T

EM78P156EL W1 3 i id v] 51 T B v H W

(1)  TCC %EHi. (2) PORT6 ¥ [ NARSHKAT,  (3) AMNEBWiES .

FEPORT6 Hy NAZAL IR RERT, 1ER6 A7 f7 de it A0 2. PORT6 [RfE—A>5] I i HATIXAN )
fE, AT RHVIRZS 15 KA /INT SIBIIP60 ERAh. WIRAEHATSLEP 5 1k A ENRA A 2 Hir i g
1/0 B ANAAC W, LT et oy Bl Weles, A5 AR R AR, I R HLRATSLEP 5 —1E 4,
AR WAERE, WM AR T A) L AE0X008 S HATHE 4.

RF , bR A7 2%, EAINA S T R WriE kG TOCF Jyrh Wi el a5 A7 s o 43w b
e a2 1 FHENT 5kDIST 84 5¢ M. 4 — MWk ER, T—¥4 mhkoxos . —HZEA
PR AN PR, T RSV IRE 25 A7 28 KA o TP W o 3B H P WAL BE R R, DA 200 TP W bR G IR

fE T LS A T
AF R SRVEPWT, RE AN AL thH WAL BRF MIZTRGERE ATOCE (24

Z W10, RETT 5445 a0h Wi R J T RE o
4 INT $54 CEAERE) AP, R 54 R Ak 001H Bt .

VCC

[

= 0—

\ - IROQn \
/IRQn ——— > CLK _ / . ) ) INT
¢ Q RFRD IRQm
RF
ENI/DISI
m Q@ kR D 10D
- UK IOCFWR
IocFk QL
/RESET T
=
IOCFRD
LRFWR

BI10 =W\ %
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EM78P156EL
OTP ROM

4.7 G2

1. wRFHHBHEK

EM78P156ELA] TAELES FIAA TR 2 F . AMEERC IRz 2eti (ERC ) , mEdidh iRzl
(HXT ), ARSI (LXT ) o P ATl ARG 25 A7 28 HH IEMS « HLF PR gmfit$f. K8 AL
AT SCX3MRE . K9 5 H T ANE TAE U R IR /IR 2% 10 B e ARSI

% 8 HHMS 1 HLP BNk 285K

Mode MS HLF HLP
ERC (External RC oscillator mode) 0 *X *X
HXT (High XTAL oscillator mode) 1 1 *X
LXT (Low XTAL oscillator mode) 1 0 0

GE> 1. X: AT
2. 1F HXT Al LX 2 [0] () R Gk i AT0R K29 & 400 KHz,

® 9 TIFEERRATE

Conditions VDD Fxt max. (MHz)
2.3 4.0
Two cycles with two clocks 3.0 8.0
5.0 20.0

2. IR/ BERSS (XTAL)
EM78P156EL ] LAt 4 Ef i 4 i 0SCT 51 AIRE), WE1L Fis:

oscl <—OQ— Ext. Clock
s

0scoO

EM78P156EL

BI11 SRS s
TERZHEN T, 51J0SCO FOSCT 1Ay 422 S A4 el b Bl I a ok B4k . I1 2 Dy HLER
AN SEHXT I ELXT AR HGEH . £10 HC 1 . C2 MHERE. T &AMEIRSS AR,
N2 IR IEFRC 1 L C2 [ETE . AT PHRS S TRATRL R AIAT strip cut WA T 21,
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C
oscl |
EM78P156EL L
xTAL N j
0SCO W\ — =
RS

x 10 A&/ ER &4

12 SR/ RS

I

EM78P156EL

OTP ROM

EM78P156EL

0SCl | - <_

7404

Oscillator Type Frequency Mode Frequency C1 (pF) C2 (pF)
455 kHz 1007150 1007150
Ceramic Resonators HXT 2.0 MHz 20740 20740
4.0 MHz 10730 10730
32. 768kHz 25 15
LXT 100KHz 25 25
200KHz 25 25
Crystal Oscillator 455KHz 20740 207150
HXT 1. OMHz 15730 15730
2. OMHz 15 15
4. OMHz 15 15
330 330
AV A"

ot leloct

7404

7404

XTAL

FE13 ¥R/ 1R A 55 Bk H K
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47K 10K
AMA MA~— Vdd
oscl - < 1 C < '
7404 7404
EM78P156EL
10K
XTAL
T
B 14 fE 3R/ 1 1 28 B HE %

3. 4N RC RHGHB/EA

FE— AN ZOR VT I BT v, AEHIRC P ais CUTEIL 5 ) Al LAY &R0 91 o RV itk
R NAZIE R, RC i as MRS e, WHBAE . WAME, HETARERRA K. JFHA DT
Z I T T EZER, SR AR .

N T PAFRE RGN, WAEAR/NT20pF , HAEAGRATIMN @ o WARENIATE
VLA, PIACRHR A Sy SE e . SR IR LR

RC Jie3gas R HRBHR B NRB e 53— L, AR/ FIAES il K Q. [l NS
ABEIERR AT, I a2 ARUE o

BT BRI, G iR L . TARIEE . RC IR @it i al L PCB A4/ s
ES AR TR S

Vce
'

csa [
EM78P156EL —— Cext

El15 AR ASH T i s Bk
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& 11 RC ik &Ky X

EM78P156EL
OTP ROM

Cext Rext Average Fosc 5V, 25°C [Average Fosc 3V, 25°C
3.3k 3.92 MHz 3.65 MHz

20 pF 5. 1k 2. 67 MHz 2. 60 MHz
10k 1. 39MHz 1. 40 MHz
100k 149 KHz 156 KHz
3.3k 1. 39 MHz 1. 33 MHz

100 pF 5. 1k 940 KHz 920 KHz
10k 480 KHz 475 KHz
100k 52 KHz 50 KHz
3.3k 595 KHz 560 KHz

300 pF 5.1k 400 KHz 390 KHz
10k 200 KHz 200 KHz
100k 21 KHz 20 KHz

<>

1. DIP #3& A& AE .

2. it 2%

This specification is subject to change without prior notice.
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4.8 RIGEHFEFFLE
EM78P156EL HH—/MUAIERET, A M IEH AR NAE . (EIEH R HAT I )X L e
ST

Code Option PFfFaSMIH T 1D 2547 a% Py o0 ic:

Word O Word 1
Bit12"Bit0 Bit12"Bit0
1. Code Option ZF17Z%% (Word 0)

WORD O
Bitl2 Bitll Bitl10 Bit9 | Bit8 | Bit7 | Bit6 | Bitb | Bit4 | Bit3 | Bit2 | Bitl | BitO
MS /ENWDT CLK CS HLF - HLP - - - - - -
o 312 AL (MS): SRIRTUER.
0: RC KM

1: XTAL 287! (XTAL1 Fi XTAL2)
« % 11 £ (/ENWDT): WDT flifEfr
0: fiife
1: 251k
%510 AL (CLK) : 459 AL FEAL.
0: 2 My A
1 4 MG
SEIRLETT.
9 AL(CS): UL .
0: Z4JFf
1 AR
% 8 AL(HLF): XTAL ik,
0: XTAL2 287 (fit43i 32. 768KHz)
1: XTAL1 ZEA (i)
FEMS9 (B8 12620 h 1IN, XA bm B Rk . 2 MS 24 0 I, HLF @250 0,
FE>: AR HXT A1 LXY Z AR i K292k 400 KHz.
o BT - R,
X—f—HH 1.
« %8 6 fL(HLP): IhFEEFE.
0: fIKZhFE
1: R IhFE
« 2570 fr: H ID ARHH
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EM78P156EL
OTP ROM

2. FPID F48% (Word 1)

Bit 12°Bit 0
XXXXXXXXXXXXX
H127047:  FHF ID AR
4.9 XT LB
7E FYRARE 21T, AT ML AN REORUE T 45 1E % TAF . EM78P156EL R A Fill Hi k1 . 8V HL
JERG IS (POVD ) o XEfe 2 TAMBEA B . WiRvdd EFL s (50ms 53/ , B
IEH TAE. SR, FEVEZ SR IR R 3 75 BRI (1% &0 F i oA 345 B o e b vl i

4.10 AR LA S A7 FLBR
K1 6 B TANERC P AER Akl BKeh SN 281, HAEVdd AP HRAR A
Hife o s gy, mIAl A% . BT /RESET 51 IR0 A +5uA , S IUREEN T-40K .
ZHE, G/ reset ERIICRRAFAED. 2V LUR o HRAED AU AL AE A IR 78 M R i Il e . HUAEC
PP TS O o BRVEHLBHR 0 P SRIRE Sl A PR LU e R BBCHLES D SRS 1B

vdd R o
/RESET R
D
EM78P156EL
Rin
C

L

E16 #h#5_L e S A7 B %
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4. 11 BRAEHEHLRYP
TEE W, AIEVA WETF B — AN TVAd BMEE SOR R0 R AE R . xR

EARIEFE . B8 19 NERAT ROy HLl

Vvdd

EM78P156EL

IRESET

EM78P156EL
OTP ROM

o Vdd
33K §

10K
L
1N4684

L

B17 fF

Vvdd

EM78P156EL

IRESET

R ORI LR 1

o Vdd

R1

R2

L

Bl 185% 47 HL I AR 37 LI 2

This specification is subject to change without prior notice.
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4.12 1545
R IREME AR B P, DR A A S AR A . T, 54
FIPAAT I AR AE LR A MRS OS2 M k8 A o Br T SO AR SR B e )

FE4 MOV R2, A", “ADD R2,A”, EGF &XIR2FEAT AR B AR E R 4 (-
R2,67, “CLR R2”, M. XEfENL, FEHATTHZ2MEL A,
AR PR R R, $RA BRI HA AN IE A e, o] UM F s
(A) AF—MRL IS 4 MR 3 R
(B) Mkad k)7 MP”,  “CALL”, “RET”, “RETL”, “RETI”#54, siBkiE+54 (“JBS”, “JBC”, "J7”,
"JZA”, "DJZ”, "DJZA”) BATIIEIAL 2 ARSI, IRk PC SEAETE S TR EE 2 MR
.
{0 (A) HICODE Option FHFICLKAIESE. WIRCLK A0, —ANMEA RN 2R %8, 4 iRCLK
1, —MER ARG AR
EAFTE R A (A) L N — HGREHR A 435 2% 5 30, TCCIR P i Bt . i%Fosc /4, AN
&Fosc/ 2, WELT7R.
BeAh, FeE HAT LU A
(1) TASGFAEAIEE—AL HBREAE 1, W FE A .
(2) 1/0 ZFA7a8 ] LM 80l 25 A%, BRARRI 2 n 0 1/0 292 as i dt
TEFRA T, f55 R R M Re M s (O TIESAARARE G/ o £ b RonTE
F2E ) TAFART ) —MITG, Bl 75 7k" R A8 s 1047 ) 4.

”SUB R2,A”, "BS(C)

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 0011 0003 SLEP 0 - WDT, Stop oscillator T,P

0 0000 0000 0100 0004 WDTC 0 - WDT T,P

0 0000 0000 rrrr 000r TOW R A - TOCR None <Notel>
0 0000 0001 0000 0010 ENI Enable Interrupt None

0 0000 0001 0001 0011 DIST Disable Interrupt None

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

0 0000 0001 0011 | 0013 gerp LT of Stack] ~ PG, Enable None

Interrupt

0 0000 0001 0100 0014 CONTR CONT - A None

0 0000 0001 rrrr 001r IOR R IOCR - A None <Notel>
0 0000 Olrr rrrr| OOrr MOV R, A A - R None

0 0000 1000 0000 0080 CLRA 0 - A s

0 0000 1lrr rrrr| OOrr CLR R 0 - R Z

0 0001 OO0rr rrrr| Olrr SUB A, R R-A - A Z,C,DC

0 0001 Olrr rrrr| Olrr SUB R, A R-A =~ R 7,C,DC

0 0001 10rr rrrr| Olrr DECA R R-1 - A Z
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0 0001 1lrr rrrr| Olrr DEC R R-1 - R Z
0 0010 O00rr rrrr| O2rr OR AR AOR - A 7
0 0010 Olrr rrrr| O2rr OR R, A AOR - R 7
0 0010 10rr rrrr| O2rr AND A, R A&R - A 7
0 0010 1lrr rrrr| O2rr AND R, A A&R - R 7
0 0011 O00rr rrrr| O3rr XOR A, R AOR 5 A 7
0 0011 Olrr rrrr| O3rr XOR R, A AOR - R 7
0 0011 10rr rrrr| O3rr ADD A, R A+R 5 A Z,C,DC
0 0011 1lrr rrrr| O3rr ADD R, A A+R 5 R Z,C,DC
0 0100 O0OO0rr rrrr| Odrr MOV A, R R - A Z
0 0100 Olrr rrrr| Odrr MOV R, R R - R 7
0 0100 10rr rrrr| O4drr COMA R /R = A Z
0 0100 11lrr rrrr| O4rr COM R /R - R Y/
0 0101 OOrr rrrr| Obrr INCA R R+1 - A Z
0 0101 Olrr rrrr| Obrr INC R R+1 - R Y/
0 0101 10rr rrrr| Ob5rr DJZA R R-1 - A, skip if zero None
0 0101 1lrr rrrr| Obrr DJZ R R-1 - R, skip if zero None
0 0110 00rr rrrr| O6rr RRCA R R@w) ~ Al-1), C
R() - C, C - A7)
R(n) - R(n-1),
0 0110 Olrr rrrr| O06rr RRC R RO) - C C - R(T) C
R(n) — A(n+l),
0 0110 10rr rrrr| O0O6rr RLCA R R(T) - C C - A0) C
R(n) - R(ntl),
0 0110 1lrr rrrr| O06rr RLC R R(T) - C C - RO C
R(0-3) - A(4-7),
0 0111 O0O0rr rrrr| O7rr SWAPA R R(-7) - A(0-3) None
0 0111 Olrr rrrr| O7rr SWAP R R(0-3) « R(4-7) None
0 0111 10rr rrrr| O7rr JZA R R+1 — A, skip if zero None
0 0111 1lrr rrrr| O7rr JZ R R+1 — R, skip if zero None
0 100b bbrr rrrr| Oxxx BC R, b 0 - R(b) None <Note2>
0 101b bbrr rrrr| Oxxx BS R, b 1 - R(b) None <Note3>
0 110b bbrr rrrr| Oxxx JBC R, b if R(b)=0, skip None
0 111b bbrr rrrr| Oxxx JBS R, b if R(b)=1, skip None
PC+1 - [SP],
1 00kk Kkkkk kkkk 1kkk CALL k (Page, k) - PC None
1 01kk kkkk kkkk 1kkk JMP k (Page, k) - PC None
1 1000 Kkkkk kkkk 18kk MOV A, k k - A None
1 1001 Kkkkk Kkkkk 19kk OR A, k AOk - A Y/
1 1010 Kkkkk kkkk 1Akk AND A, k A&k - A Z
1 1011 Kkkkk kkkk 1Bkk XOR A, k AOk - A Z
k - A,
1 1100 Kkkkk kkkk 1Ckk RETL k [Top of Stack] — PC None
1 1101 Kkkkk kkkk 1Dkk SUB A, k k=A - A Z,C,DC
PC+1 - [SP],
1 1110 0000 0001 1E01 INT 001H - PC None

This specification is subject to change without prior notice.
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1 1111 kkkk kkkk | 1Fkk [ DD Ak | kA — A Z,C,DC |
Note 1> Z%¥g4 HIGH T 10C5710C6, I10CB IOCF.
Note 2> IZARALAPHEL T X RF T A7ttt
Note 3> ZIFAAHREXS RF FFAFAR15A4F -
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4.13 WFHE

AC Test Input/Output Waveform

EM78P156EL

OTP ROM

2.4

2.0 2.0
% TEST POINTS %
0.8 0.8

0.4

AC Testing : Inputis 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")

NOP Executed

"Instruction 1'

]

//

IRESET

<« Tdrh —

TCC Input Timing (CLKS="0")

44— Tins —p

o L L L L L L L

- )
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EM78P156EL
OTP ROM

Items Rating
Temperature under bias 0°C to 70°C
Storage temperature -65°C to 150°C
Input voltage -0. 3V to +6.0V
Output voltage —0. 3V to +6.0V

This specification is subject to change without prior notice.
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6.1 H¥ (DC) B

( Ta= 0°C ~ 70 °C, VDD= 5.0V+5%, VSS= OV )

Symbol Parameter Condition Min | Typ. Max Unit
FXT XTAL: VDD to 3V Two cycle with two clocks DC 8.0 MHz
XTAL: VDD to 5V Two cycle with two clocks DC 20.0 MHz
ERC ERC: VDD to 5V R: 5.1KQ, C: 100 pF F+30%| 940 | F+30% | KHz
T1L Input Leakage Qurrent for input VIN = VDD, VSS +1 uA
pins
VIH1 Tnput High Voltage (VDD=5V) Ports 5, 6 2.0 v
VIL1 Input Low Voltage (VDD=5V) Ports 5, 6 0.8 v
Input High Threshold Voltage
VIHT1 RESET, TCC 2.0 V
(VDD=5V) /
Input Low Threshold Voltage
VILT1 RESET, TCC 0.8 \Y
(VDD=5V) /
VIHX1 [Clock Input High Voltage (VDD=5V) 0SCIT 3.5 i
VILX1 [Clock Input Low Voltage (VDD=5V) 0SCI 1.5 v
VIH2 Input High Voltage (VDD=3V) Ports 5, 6 1.5 v
VIL2 Input Low Voltage (VDD=3V) Ports 5, 6 0.4 v
Input High Threshold Voltage
VIHT2 RESET, TCC 1.5 V
(VDD=3V) /
Input Low Threshold Voltage
VILT2 RESET, T .4 \
(VDD=3V) /RESET, TCC 0
VIHX2 [Clock Input High Voltage (VDD=3V) 0SCI 2.1 v
VILX2 [Clock Input Low Voltage (VDD=3V) 0SCI 0.9 v
VOHI Output High Voltage I0H = ~12.0 mA 2.4 v
(Ports 5, 6)
VOL1 Output Low Voltage (P60°P61) I0L = 12.0 mA 0.4 v
Output Low Voltage
VOL2 ~ IOL = 10.5 mA 0.4 \Y
(Porth, P62°P67)
IPH Pull-high current Pull=high active, ‘input pin| 5 | 70 | 540 |
at VSS
IPD Pull-down current Pullzdown active, ‘input pin\ 5 | 55 | 199 | |
at VDD
All input and I/0 pins at
ISB; Power down current DD, output pin floating, WDT 1 HA
disabled
All input and I/0 pins at
ISB, Power down current DD, output pin floating, WDT 10 MA
enabled
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EM78P156EL

OTP ROM

. /RESET= "High’, Fosc=32KHz
Operating supply current (Crystal type, CLKS="0")
teet (YDD=3V) outyut inyilgatin WD% 15 15 30 WA
at two cycles/four clocks put b . &
disabled
. /RESET= "High’, Fosc=32KHz
Operating supply current (Crystal type, CLKS="0")
feez (VDD=3V) outyut inyilgatin WD% 20 35 kA
at two cycles/four clocks put b &
enabled
. /RESET= ’High’, Fosc=4MHz
Operating supply current C tal t CLKS="0")
1003 (VDD=5. OV) rtys ta inypfel’ e 1.6 | mA
at two cycles/two clocks output p oatine,
enabled
. /RESET= ’High’, Fosc=10MHz
Operating supply current (Cr stal tvpe CLKS:”O”)
feed (VDD=5. OV) ousrut i;q}ioatin WDf 4.0 mA
at two cycles/four clocks put b &
enabled
6.2 M (AC) HEAFMH:
(Ta=0°C ~ 70 °C, VDD=5V+5%, VSS=0V)

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

(CLKS="0") RC type 500 DC ns
Ttce TCC input period (Tins+20) /N ns
Tdrh Device reset hold time Ta = 25°C 11.8 16. 8 21.8 ms
Trst /RESET pulse width Ta = 25°C 2000 ns
Twdt Watchdog timer period Ta = 25°C 11.8 16. 8 21.8 ms
Tset Input pin setup time 0 ns
Thold Input pin hold time 20 ns
Tdelay Output pin delay time Cload=20pF 50 ns

* N= BT ITIor 4% (K50 i LL
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EM78P156EL
OTP ROM

BRERA:

OTP MCU Package Type Pin Count Package Size
EM78P156ELP DIP 18 300 mil
EM78P156ELM SoP 18 300 mil
EM78P156ELAS SSOP 20 209 mil
EM78P156ELKM SSop 20 209 mil
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