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0 0 1 1: 4 1: 2
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1 0 1 1. 64 1: 32
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R A, FRIAGL FHTRE:

PCiEN 0.

Frfr 1/0 51 SR AR GRIBRIRED.
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HLI, R3 3 A7 0.
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IOCB T fF iy HEN 1.
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L
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t CLKG—
e s
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} 5
SLEE " BB R A )
TS
CBEIRARGS B8

Eo: B i AR R R/ e R T BEAY 1 /0% DeRy iR B

PAT SLEP FRA M ARIRELA, (RIAERLD . HEARIRBIN, woT (Fffife
0 (H4REIEAT. LT 15 DU
A) /RESET 3| My E#r " 89 5h 23R S 4545 5
B) WDT # i ( F1E 48
C) PORT6 3% 12 sy A\ 5| Bk &5 AL,
I FRS 5 e EM78P153 EA7. R3 [ T. P bkl TR 2. 55 3 Fhiy
BN MR SRR P AR AT, T WRR AR e R R A e N AR . W AE SLEP
FEAPATRIIAT ENT 454, PP ML oxos APAT R IBT AL, 40 AESAT SLEP 154
HIHUT DIST 8%, FE/P# M SLEP $84 5 4k 4L40UT .
BEANRBRARASHT, By ¢ PRSI AT —Flm] il g
i. 4o RARIRAT PORT6 #r N 9eB2 4% 4%, N WDT & d#kfk 2k (Kic42 54 %+ WDT
A HAE ke ). B, EM78P153 T4k A. C PP sLesz,
ii. X WDT 1% 4%, N PORT6 #y N=eBE w250k, F b, EM78P153 T4k A. B @At 1H

i 3

W PORT6 HANAAL W ] T 5 B, U 452 VAL SLEP 72 AT
MOV A, @0BXX000110 . P TCC NI BR
CONTW

CLR R1 ; TCC A M o

MOV A, @OBXXXX1110 . EFF WDT T

CONTW

WDTC ; I WDT FITZSi o

MOV A, @0BOXXXXXXX ; WDT 2%

IOW RE

MOV  R6, R6 : 1% PORT6 Jiij I]

MOV A, @0B00000X1X ; fiffE PORT6 it N AR AL KT

¥ 10
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IOW RF
ENI (OR DISI) s fliRE (EZEIE) AR bk
SLEP s BEAARHR
NOP
AN RN, WRIREE Ml 5 woT Dhaess 3. Kk, MRS woT M
R 5 R R
* 3 AAFIVIER

Address Name Reset Type Bit7 | Bith [Bit3 |Bit4 | Bit3 |Bit2 |Bit1 |Bit0
Bit Name b X X X C53 | 052 | C51 [ C50
MN/A 1O Power-on 0 0 0 0 1 I I |
RESET and WD 0 ] 0 0 I I I |
Wake-up from Pin Changed 0 0 0 0 P [ P P
Bit Name ca? Coan | C65 | Cod | Ced | Coe2 | Col | Cod
N/A [OCH Power-on l 1 1 1 1 l 1 l
RESET and WD | | I 1 I I I 1
Wake-up from Pin Changed P P P P [ [ P P
Bit Mame X X X X P33 | P52 [ P51 | P50
(05 P5 Power-on | 1 I | 1 I I |
RESET and WD P P P P P P P P
Wake-up from Pin Changed P P P P [ [ P P
Bit Mame a7 Pob P&3 P Pol | Pa2 | P61 | PaO
(6 P6 I 1 I | 1 I I |
g P P P P P P P P
Wake-up from Pin Changed P P P P [ [ P P
Bit Name X INT s TE | PAB [PSR2 PSR [PSRO
MN/A CONT Power-on 0 ] I | 1 l I |
RESET and WD 0 ] I | 1 I I |
Wake-up from Pin Changed 0 P P P [ [ P P
Bit Name - - - - - - - -
(=00 RINIAR) Power-on U L L L 1 L ! !
RESE d WDl P P P P P P P P
Wake-up from Pin Changed P P P P [ [ P P
Bit Name - - - - - - - -
(01 RI(TCC) Power-on ] 0 0 0 0 0 0 ]
RESE d WDl (0 0 0 0 0 0 0 1
Wake-up from Pin Changed P P P P [ [ P P
Bit Name - - - - - - - -
(12 R2(PC} Power-on 0 0 0 0 0 0 0 0
RESET and WD (0 0 0 0 0 0 0 1
Wake-up from Pin Changed *p *p *P *p S I S e S e
Bit Name R5T Pl ] I P £ 2 C
O3 R3(SR) Power-on 0 L L | 1 1 L L
RESET and WD ] P P t t P P P
Wake-up from Pin Changed I P P t t P P P
Bit Name GP2 | GP1 | GPO - - - - -
(04 R4{R5R) Power-on [ L | L L ! I I
RESE d WDl P P P P P P P P
Wake-up from Pin Changed P P P P P P P P
Bit Name X X X X X |EXIF |ICIF |TCIF
Ox0F RF(ISE) Power-on 0 0 0 0 0 0 0 ()
EESET and WD ] 1] 0 0 0 0 0 0
Wake-up from Pin Changed 0 0 0 0 0 P P P
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Address Name Reset Type Bit7 | Bité |Bit5 [Bitd4 | Bit3 [Bit2 |Bit1 [Bit0
Bit Name X PDG | PDS | /P4 | X [/PD2 [PDI|/PDO
0x0B IOCHE Power-on 1 I 1 | 1 1 1 |
RESET and WDT 1 | 1 | | 1 1 |
Wake-up from Pin Changed P P [ P P P [ P
Bit Name 0D7 | OD6 | ODS | OD4 X [0D2|0OD] [ODD
0x0C 0CcC Power-on 0 i} 0 0 0 0 0 0
RESET and WDT 0 1] 0 0 0 0 0 0
Wake-up from Pin Changed P P [ P P P [ P
Bit Name /PHT7 | /PHé | /PHS | /PH4 | X |/PH2 | /PHI [/PHOD
Ox 0D 10CD Power-on 1 1 1 | ! 1 1 1
RESET and WDT 1 | 1 | | 1 1 1
Wake-up from Pin Changed P P [ P P P [ P
Bit Name WDTC| EIS X X X X X X
x0E [OCE Power-on 1 i} 1 | | 1 1 |
RESET and WDT 1 1] 1 | | 1 1 1
Wake-up from Pin Changed P P 1 | l 1 1 1
Bit Name X X X X X [EXIE|ICIE [TCIE
Ox0F IOCF Power-on 1 1 1 | I 1] 1] 0
RESET and WDT 1 1 1 ! ! 0 0 0
Wake-up from Pin Changed 1 1 1 | l P P P
Bit Name - - - - - - - -
Ux10-0x2F | RI10-R2F Power-on L ] ] (] L L ] L
RESET and WDT P P P P P P P P
Wake-up from Pin Changed P P [ P P P [ P
X not used. LJ: unknown or don’t care. P: previous value before reset.

t: check Table 4
* P If Bit o of CONT sets "0", then all the status of PC will be set to P.
If Bit & of CONT sets "17, then EM78P153 makes the status of PC wake up from address 08H.

2) /RESET B2 &

Z K 10, AL AR () RESET f73i5H 0, WAHESMIS /RESET. #E N
1, MAERENER,

Power-on
Reset

WDTE

WDT Timen:
. imeout

IRESET
Eio: i ENTEE

3) KEFHBHT. PAFE

RST. T. P AR, @3 4 g, vl T AW ML i - am el 50, & s Fi
TR A% RST. T+ P {HMIHE.
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%4 SA7)5 RST. T P

G Az KA RST T P
=2 0 1 1
/RESET 7|l TAEAE K T H4% 0 *P *P
/RESET 5| AR IRAL K, T A2 0 1 0
WDT TAFARK T i 0 0 *Pp
WDT ARERAE X T 7 8 0 0 0
RARAE X, T 7| oy A B2 1 1 0
*p: FATARA

% 5 FHFAF RST. T. P89 %h

s RST T P
=2 0 1 1
WDTC 454~ *P 1 1
WDT % 0 0 *Pp
SLEP 484~ *P 1 0
PRIRAE X T 7| B R AL B2 1 1 0
6.6. i

EM78P153 fFUI'T 3 Flidod oy 5 L i
(1) TCCi#&Ed,

(2) PORT6 3% T NKREKLE.
(3) P3P w5,

7t PORT6 I N WI I RERT, 1% R6 TAras AW, PORTe MIRE—N5||gmT
AAXAThEE, AT 4RSS & AE/INT 511 Peo R4k,

RF, WWibs & Ar4, EAHNALIL S T R Wil kG0, ToCF AL bl A /7o . 3%
PRI W RE B AR Ih ) ENT 8% DIST 845 Y Wik AR, T—f54 itk oxos H
e —HIEATRAAIRRR, AR RE ZAEasdenh e h k. A8 b A BT R
H s 200 v AR 25 A e BT DL G 52

ANERBTARVFHW, RF FAFEAAHNAL & PRI E . 2 RF 4552 RF Al TOCF
&S, 20K 11, RETT IEA 40P FREIEE e T .

) I; 0 = - RGN
MRy —oberg o | / P Rém —
|

RE (L ENLTMST

ob D 00

_ CLRG—
g C HOCTWR

TRESEL |
&

(T

_l— REFWR
EA11. JHRH M FRER
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4 INT 484 (ERAE) AT, T —484345Mkik 0x001 Rk,

6.7. I

1) P ih B

EM78P153 1] TAELE 4 il astizl: Wil RC IR 4H0 (IRC), AN RC PR¥4%
B (ERC), sl in At (HxT), A IR (LX) H 7 s A0S 25 A7 4% osci.
0sc2 M gmFEkER:. £ 6 AUA Tl @ X 4 P, & 7 i TR TAERE T
& / VB8 I B i R
%6 0SC1 #= 0SC2 & )3k 7 BALX

FEX, 0sC1 0SC2
IRC (A3 RC IR BAHEX) 1 1
ERC (4}3F RC #5842 X)) 1 0
HXT ( & XTAL k3% BAHEX,) 0 1
LXT (&30 XTAL 3% BAEX,) 0 0
&7 RRIAERE K 45
4% 1 vdd (V) Ra%E (MHz)
2. 0 1. 0
3.0 2. 0
AR 41 B 4. 0 4. 0
5. 0 5. 0
2. 0 2. 0
w9 A~ B4 B HA 3. 0 3. og
4. 0 8. 0
5. 0 10. 0

2) RIS B/ HEEIKE (XTAL)
EM78P153 A% oscI 5l _EANEI KRS, Wik 12 Fios.

Cl
0OSCI 4_OQ7 shERETHR 0SCl :

oscor——m EM78P153

m
EM78P153 abline ‘
) N 0sco HAAA

RS
K13 SRR i

I

—
C2

F12. FhEReErshs . ERig

ERZHENF, 5 osco Ml oscT brf 4 iAek b ik ke k=t k. K 13
T . ANBE HXT b2 LXT B HE . £ 8 b c1. c2 MR E. BT & sk
FEVEARTR, P N2 LIRS e FE c1vc2 MIATEE B ICHLFE RS X TRAIEE URI AT strip

cut IR E .
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3)  ShERCHRHBMRK

FE— SN TG N, ] RC IRG A AT LA 8 2 . R, &
EMNAZT ], RC R as PR S, BRE . A, SR TR A L. JFHS
GRZ bRz R, PR EATANA .

330 330 g Ve
; R
qi ext
0SCl Ry e }
0% | 7ap4 EM78P153 B
EM78P153 ] I
X X
16: SMERRCIR HED HRE
Mg SRIRAHRELE (R

47K 10K
VDD
OSCI
EM78P153
10K
—
Cil C2
K15 SRAEYRes B OFPEED

N T HRMRRGERRGEMR, BREARDT 200F, HAREAGELT MQ. WY
MIATERVEHE Z N, PEARCRHAR R S 52 M . R IR HL R

e PRSP EIERAT HA IR R
P h BAER MEREK VS c1 (PF) c2 (PF)
455KHz 100~150 100~150
M AR A HXT 2. OMHz 20~40 20~40
4. 0 MHz 10~30 10~30
TR IR 25 32. 768 KHz |25 15
100 KHz 25 25
200 KHz 25 25
455 KHz 20~40 20~150
HXT 1. 0 MHz 15~30 15~30
2. 0 MHz 15 15
4. 0 MHz 15 15

RC #IR35 & (1L BH R BN 8 o 55— T T, AR/ LB, 1 1k @, i1 T NMos
ABEIERRF AU, R a0 R A2 F A RRUE .
FeP g L AU R . TAREE . RC ez as il it BB K& peB A
2y PR GK
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K9  RCHRGGAA
1, 5 W, [H HMARE (5V, 25C) WASRE (3V, 25C)
3. 3K 3. 92MHz 3. 63 MHz
5. 1K 2. 67 MHz 2. 6 MHz
20PF 10K 1. 4 MHz 1. 4 MHz
100K 150 KHz 156 KHz
3. 3K 1. 4 MHz 1. 33 MHz
100PF 5. 1K 940 KHz 917 KHz
10K 476 KHz 480 KHz
100K 50 KHz 52 KHz
3. 3K 595 KHz 570 KHz
5. 1K 400 KHz 384 KHz
300PF 10K 200 KHz 203 KHz
100K 20. 9KHz 20 KHz
4) R3¢ RC 3k 3% B4EX

EM78P153 ffit 7 — ANl N & rC AL, HAREE N avHz . 0] xE
PRGN 47 3% CALO~CAL2 SFLAILF IR, Wk 10 Hizk.

%10 A RCAEXIAEFZ
CAL2 CAL1 CALO M%E (MHz)
1 1 1 4. 02
0 0 0 4. 24
1 0 0 4. 48
0 1 0 4. 73
1 1 0 5. 02
0 1 1 3. 83
1 0 1 3. 66
0 0 1 3. 51
6.8. ELIEFEHFFH

EM78P153 A MULEF A, AR THMRPAAGES . 0 AT R
), BRI .

12 11 10 9 8 7 6 5 4 3 2 1 0
RESET /ENWDT CLK | 0OSC1 | 0SC2 CS SUT1 SUTO TYPE RCOUT Cc2 C1 [6]0]
% 124= (/RESET) 51My 4 2 3L A 012 45/RESET, 1 421k,
% 1142 (/ENWDT) WDT 124842 2 0448, A 1 Fik.
%1042 (CLK) #4 B3z A0 R2AMKRGAD, A1 K440 k% A B,
% 945 (OSCl) #2% 845 (0OSC2) HHAEX k44,
% 11 OSCI #=2 OSC2 & Ltk 3% BAEX
12X, 0OSC1 0SC2
IRC ( A3% RC 33 BAEX) 1 1
ERC (#}4f RC #3% £42 X)) 1 0
HXT ( &3 XTAL #&3% B4 X,) 0 1
LXT (1&37 XTAL &3 B42X,) 0 0
% 745 (CS)  ARARFELL A 0MRE, A1 RMRE.
¥ 16 W



AT DUV T ATIR A (027) 87644346 (0755) 3220794

% 645 (SUT1) #2% 54% (SUTO) 2 B a)4x
& 12 AIRET R pAR LS

SUTI SUTO AL YA 8]
1 1 18ms
1 0 36ms
0 1 4. S5ms
0 0 72ms

% 44% (TYPE) £A& #8452 04 EM78P153, 14 EM78P152.

% 34%x (RCOUT) 51Mr 3 FHfei¥{s 0 & P64, 1 & OSCO.

% 2. 1. 042 (CAL2, CAL1, CALO) M3 RC X B flx.,
%13 A RCHEXIARIFL

CAL2 CAL1 CALO * B BARt 18] (ns) % (MHz)
1 1 1 248. 5 4. 02
0 0 0 236 4. 24
1 0 0 223 4. 48
0 1 0 211. 4 4. 73
1 1 0 199. 1 5. 02
0 1 1 260. 8 3. 83
1 0 1 273 3. 66
0 0 1 285. 3 3. 51

6.9. XT_LHEKHE

FEHLYRASE Z 0, AR A HUYABEDRIE TG IEH TAF. EM78P153 A AR K
2.0V [{HEAIA: (POVD). Xt TAMBEA EEE. Wk vad LTI (10oms
oD, e IER AR, SR, ARV ZRRE I A, I i B BRI S S R ok 3
Bhfigt e b e 1)

6.10. RFEPRY; 2% AR LI [E]

ZIERE TS suTo M suT A7, M T EIRGaMELNE, KM 4.5 ms 3
72 mso KZHATIES AN & TR IIRE, 75 S UK AL A . R 12 BT
37 i R S I TA)EL

6.11. A8 EEE A7 HEE

B 17 s i ] 74N R PEAEE A k. kb RN RS K, HE vdd A
B TAER R i ETHgR, nIiH . T /RESET 51NN ERLA 5uA,
IR BT 40K, XK, SlH/reset FHKIRERE 0.2V LUF. 4% D 1EHIEAE
PN 78 M R . HZE ORI TR A e . BRI FELPH Rin FH ORIRE il K F ik L R A
i BSD WA 51l /RESET.

VDD ¥DR
VDD - EM78P153
i R
/RESET D /RESET
i
EM78P153 100K 22

; C ] IN4684 9
Rin I

BE17T: AbER b s El1s. Pt AR B L
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6.12. FRAFHERY

ALEN I, e, vaa Wigt e LB NI R . IR — T vaa b
HAEXA o (A s o IXAERG SUREANIEH R AL, & 18 19 SR AP UL ORY HLEK

VDD ® i s VDD
: =
EM78P153 01 =
>
{RESET
o P
R3 = R2
%}
F19: Bare BRI apEe
6.13. 1R2%&E
6.14. AN EBKTE R
ltems Sym. Condition Rating
Temperature under bias T .. 07 to TORC
Storage temperature - =057 o [50°C
Input voltage WV -(0L3V o HO0V
Output voltage W 03V o 00V
6.15. HERNBF/BESFFE (Ta=25°C)
Parameter Symbol Condition Min. Typ. Max. Unit
Detect voltage Wler 1.8 2.0 2.2 V
Release voltage Wrel Videt x1.05 W
Current consumption Iss Vi~ 3V 5 A
Operating voltage Vop 0.7 35 W
[emperature AV det 0°C =Ta= 70°C 2 m\/oC
characteristic of Vdet ATa

* When the voltage of V| rises between Vop=0.7% and Vdet, the output of voltage detector must be "Low".
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6.16. ATULH A

Parameter Symbol Condition Min. Typ. | Max Unmit

Input CLK duty cycle Delk 45 S0 55 Yo

Instruction cycle time Tins XTAL Type 125 DC ns

(CLKS="0") RC Type 500 DC ns

TCC input period Ttee [Tins+20)/WN* ns

Deviee reset hold time Tdrh Ta=25°C ki 18 30 ms

/RESET pulse width Trst Ta=25°C 2000 ns

Watchdog Timer period Twdt Ta=25°C 4.5 18 72 ms

Input pin setup time Tset 0 ns

Input pin hold time Thold 20 ns

Output pin delay time Tdelay Cload=20pF 50 ns
Mote:  N*=selected prescaler ratio.

The period of Watchdog Timer is determined by option code (bitt and hit5).
6.17. HRBESFE (T-0°C~70°C, V, =5.0VL5%, V_~0V)

Parameter Sym Condition Min.  |Typ.| Max. | Unit
XTAL VDD o 3V F., Two cycles with two clocks DC 4.0 MHz
XTAL :VDD to 5V DC B MHz
ERC : VDD to 5V F. R:5.0KLQ, C:30pF F, #20% | 602 | F, #20% | KHz
IRC: VDD to 5V R:5 1K F 20% | 4 |F #20% | KHz
Input Leakage Current I, Vo=V oLV +1 [TEN
for input pins
Input High Voltage Vi Port5,6 1.8 WV
Input Low Voltage Vi, Port3.6 0.8 v
Input High Threshold Voltage | V /RESET, TCC 2.0 V
Input Low Threshold Voltage Vo /RESET, TCC 0.8 v
Clock Input High Voltage Vi 0SC1 25 v
Clock Input Low Voltage Voo [EN] 1.0 W
Output High Voltage Vo [, = -12.0mA 24 V
(Port 5.6)

Output Low Voltage Vi [ = 12.0mA 0.4 WV

(PSO-P53 PO0-PE3 POO~PET)

Output Low Voltage Vi [, = [6.0mA 04 V

(Pod,P6S)

Pull-high current L. Pull-high active, input pinat ¥V __ -50 100 <240 A

Pull-down current L. Pull-down active, input pin at V 25 50 120 A

Power-down current [ Allinput and L0 pins at V' output 4 A
pin floating, WDT enabled

Power-down current [ Allinput and L0 pins at 'V, output 0.2 A
pin floating, WDT disabled

Operating supply current I, /RESET="High', Fosc=32ZKHz{Crystal

(V,,=3V) type, CLKS="0"), output pin floating, 15 15 30 [T

at two cycles/two clocks WDT disabled

Operating supply current 1. /RESET="High", Fosc=32KHz=Crystal

(V,,=3V) type, CLKS="0"), output pin floating, 19 35 A

at two cycles/two clocks WDT enabled

Operating supply current 1. /RESET="High', Fose=2MHz (Crystal

(Vi =5V) type, CLKS="0"), output pin floating

at two cycles/two clocks 1.3 m

Operating supply current ., /RESET="High", Fosc=4MHz (Crystal

(V. =5V) type, CLKS="0"), output pin floating

at two cycles/two clocks 4.0 m

19 1L




