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* FHKNR3MWBITS, 6FMIR4KBITT, 6 30
*BBIT64, CONTRMARAENIL

* 1 OCBAfrasEN1 (ZEILP 6 0 — 6 7 FMeEEDIfHE
*IOCE 77 {74% BIT3, BIT6 % 0, BITO, BIT4, BITS # 1
* R3F %717-#% BITO, BIT3 Al IOCF % {7%% BITO, BIT3 i 0
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=h B ER

AT SLE P4 (ARHRFEI 1) w47 RIRAE A . 3 N RHARBE X5, WDt
(FERE) ¥ 0, FR4kEEIT. SR HLAT E R 201 10 e e «

(1) RESETLHEMNEE

(2) WDTH#H (WD TA1lfig

PEB RSB R HLE A . R 3T Phsil T & A7 7= A R A

BT AR 1, EM7 8P4 4 TEARIRER 2., 'l I OCE (A4
S L P CALE 0 /742, FEARIRAESK 2 R, 3R pLo] B 51 4 A nde i«

CA) AT —Me 5 AR ST, Wl 5. M54k WAL IEAT, £ FIUTHR4. 1F
PEIEOL R, U ZHE E NARIRASE X 2 2 i B i (1) 5 IR B IR, Al RE L4 H Bl
{FREMR R T o 4R B R I 2 e S5, 5 CODE OPTION W T Ch 1, MWD T1fifg.
A, Mef)j5 W D T CAEIRSE AT BE 2 F B B8

(B) WDT i Hi CWlRAE V) siAEsME R A5 S 1 = A7 .

% 3 SR A R A

Address Name Reset Type Bit7 | Bit6 | Bit5 | Bitd | Bit3 [Bit2 | Bit1 |Bit0
N/A 10C5 Bit Name C57 | C56 C55 C54 | C53 | C52 | C51 | C50
Power-on 1 1 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 p p
N/A 10C6 Bit Name ce7 | Co6 65 Cod [ Co3 | C62 | Col | Co0
Power-on T T I T I I I I
/RESET and WDT 1 1 1 1 1 1 1 1
Wake-up from Pin Changed P P P P P P P P
N/A 10C7 Bit Name C77 | C76 C75 C74 | C3 | C72 | CT1 | CT0
Power-on 1 1 1 1 1 1 1 1
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Address Name Reset Type Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 |Bit0
/RESET and WDT 1 1 1 1 1 1 1 1
Wake-up from Pin Changed P P P P P P P P
N/A CONT Bit Name /PHEN| /INT Ts TE | PAB |PSR2| PSRI1 [PSRO
Power-on 1 0 1 1 1 1 1 1
/RESET and WDT 1 P 1 1 1 1 1 1
Wake-up from Pin Changed P P P P P P P P
0X00 RO(IAR) Bit Name - - - - - - - -
Power-on U L U L U 8] L 8]
/RESET and WDT P P P P P P P P
Wake-up from Pin Changed P P P P P P P P
0X01 RITCC) Bit Name - - - - - - - -
Power-on () () () () 1] 1] () 1]
/RESET and WDT { { [\ { 0 1] { 1]
Wake-up from Pin Changed P P P P P P P P
0x02 R2{PC) Bit Name - - - - - - - -
Power-on 1 1 1 1 1 1 1 1
/RESET and WDT 1 1 1 1 | 1 1 1
Wake-up from Pin Changed | **0/P | **0/P | **0/P | **0/P | **0/P | **0/P | **0/P |**0/P
0X03 R3(5R) Bit Name GP P51 Ps0 T P £ DC C
Power-on () () () 1 1 8] 8] 8]
/RESET and WDT ( ( ] i t P P P
Wake-up from Pin Changed P P P t t P P P
Ox04 R4(RSR) Bit Name RSR1 | RSRO GP - - - - -
Power-on { { L L L 8] L 8]
/RESET and WDT () () P P P P P P
Wake-up from Pin Changed P P P P P P P P
0x05 R5(P5) Bit Name P57 | P56 P55 P34 | P53 | P52 | P51 P50
Power-on 8] 8] L I L 8] 8] 8]
/RESET and WDT P P P P P P P P
Wake-up from Pin Changed P P P P P P P P
Ox06 R6(PO) Bit Name P67 | Pob P65 Pod | P63 | Pe2 | Pol Pa0
Power-on U U L 8] L 8] U 8]
/RESET and WDT P P P P P P P P
Wake-up from Pin Changed P P P P P P P P
0x07 RT(PT) Bit Name P77 | P76 P75 P7 P73 | P72 | PTI P70
Power-on U U L 8] L 8] U 8]
/RESET and WDT P P P P P P P P
Wake-up from Pin Changed P P P P P P P P
(x3F RE(ISR) Bit Name X X X X EXIF| X X | TCIF
Power-on U L U L 0 U U 0
/RESET and WDT U L L L 0 8] U ]
Wake-up from Pin Changed U § 8] L P 8] U P
x0B 10CB Bit Name - - - - - - - -
Power-on 1 1 1 1 1 1 1 1
/RESET and WDT 1 1 1 1 1 1 1 1
Wake-up from Pin Changed P P P P P P P P
Ox0E 1OCE Bit Name X ODE | WTE | SLPC |ROC | X X WLUL
Power-on U 0 1 1 0 ] L 1
/RESET and WDT 8] () 1 1 1] 8] 8 1
Wake-up from Pin Changed U P 1 1 P 8] § P
Address Name Reset Type Bit7 | Bito | Bit5 | Bitd4 [ Bit3 [Bit2 | Bit1 |Bit0
(UxOF 1OCF Bit Name X X X X EXIE| X X |TCIE
Power-on U L U U 0 U U 1]
/RESET and WDT U L U U 0 U U 0
Wake-up from Pin Changed U L 8] U P U U P
Ox10 R10~R3E Bit Name - - - - - - - -
~ Power-on L L U U U U U U
0x3E /RESET and WDT P P P P P P P P
Wake-up from Pin Changed P P p P P P P P
## To jump address 0x08 or to execute the instruction which is next to the “SLEP™ instruction.
X:notused. U:unknown or don't care. P: previous value before reset.
t: check Table 4.
E R VY
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2) REFHESHNT. PARE

SHEEMMSE: (1) W¥E LR (2) RESETHMES (3) WD THitH
FEL 4 I T . PALCAT I X SR HLIA e i o & 5 B T T, P
B
®4 BAJAT. P

X st T P
IR 1 1
TAERAFRESET(ESHEMN | *P | *P
KIIRA FRE S E T{55MliE | 1 0

TARETFWD TN % H 0 * P
IRIEARZS R W D T 8 % H 0 0

IRIRARS T 5 AR A nie it 1 0
PR EALATHPRES
K5 AR T\P IR0

HF T p
i) 1 1
WDTC #54 1 1
WDT 8 i i 0 * P
SLEP {54 1
PRHBCIRAS T 5 | B A néee 1

* P Ron BALHPIRES

6. 6. FkT

EM7 8 P4 4 74 FA| =R ffr

(1) TCCuitt b

(2) NSRRI N T 5]

W DR 7 A7gs R 3 FAEX AL ISk g k. 1 O C F bt fr4s. ENIT 45
AR Rl RE, D IS 1 fiz281k. W ERER A — Wi k4, WF—3R42% M
00 1 HMhEECH . SNBSS 5, Al AL S R3F MOAREALAf R Wil . 251 Ik
AbBEFR SR U AR A TE R R Wi AR A, R R, DA E R .

PNIISE

g P p o

K
[ DCFWR

MRESET 10T ]

9 Hrb A LS

AE W DRl AR S W AT, MAEZEHRATEN TS, R 3 H k&
bW R R EA . R, R 3 FIEIREBNR3IFLHTIOCFEMEYE. RET I

¥ o120
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AL W PR, JRAERET T (M THUTE N T RS WHR P& H I N T $545]#
CRIHERERS ), R —4cF5 2K Ml 002H B H .

6.7. JPas

1) FwFHHB/EX
EM7 8P4 4 70 DLTARAE =FAFIRG AT, 530458 R CHRG AL (E
RC), ffkmiiiA (HXT) SR (LXT) @dXCODE OPTION
TAAARIIMS . HL FAIHL P E RS LR —F. £6 #id 7L
S ] i S
%6 HIMS. HLF. HL P& XHEGmERA

2, MS HLF HLP
MR C iz 0 * X * X
mdR A (HX T) 1 1 1
R (LX T) 1 0 0

V1. XATE
2. HXTHL X THRAMIERS R AEL 0 0 KH AL,
ANH VD D MR gs TAESR BRI 7 fros

KT RKTAEREBR

FA VDD (V) | FXT MAX(M
2.5 8
2 AN Bl ’ 12
5 18
6. 4 20
2. 5 16
3 24
4 AR 3
5 36
6. 5 40

2) EEIRY R/ BREIETRES

EM7 8P4 4 7uaflliliit0S CI5EAMNBREMES, Wk 1 0 frsdE2HyH
W, nfUAEO S C I 5OS C OG5 EERE /AR & ik sk /e s .
1 1% TIXPrr s . AN HXT I LXT AaX, WEg#—FE. K 8 45 C1, C2 MHErE .
DR 0y 88N HR A AR AN ) FH P 4k A 508 K/ i €1, C2.

Cl
OS8C *_D<|7 Ext. Clock 0OSCI |
OsCo—» =
EM78P447 T =
EMTEP447 XTAL =
0OSCO —EQSZSH—H
RS (B

B0 ShereiA kg ‘
Bl R RREE

¥ 13 W
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&8 mIRH R WIRE LA RE

IR % s e 1\ WE AR S C1 (PF) C2 (PF)
4551z 100-150 100-150
M % R HXT 2. OMHz 20-40 20-40
4. 0 Miz 10-30 10-30
kAR 32. 768 KHz 25 15
LXT 100 Kiiz 25 25
200 KHz 25 25
455 KHz 20-40 20-150
HXT 1. 0 Miz 15-30 15-30
2. 0 Miz 15 15
4. 0 Miz 15 15
330 330 wm
ey

GSCH

0SClI Hr—o<l—0 o 7404
_ _ EM7sPa47 | e
7404 7404 C 7404 \

EM78P447 nl
XTAL

XTA
1 2

F13  SIRARTRAZ S (FEHR)

|
T

Eiz SEifRASIRESRE (BEER)

Vce
3) RCIRGH/ER Rext
£ —LEI [ADRS L ZRA R N, AR C
fezds (K1 4) ZWEZTK. A, 258 OSCI 41
MR CHk@asiy, HPERL WL, W, BAHE EMITSPIAT -L Cext
HERETAREAER. mH, mTHEAH, K5
IR M AN oy TARAFRUE AR, A

EAEANT2 0P F, WHEAEAT 1MQ. #
IR AR, A AR 5 2 B, o
AR B0, RC R ae BN, gy B JPERCIREEET
B, B, STRMORIED 1 K Q, RS, BN MOS S
KA R 2. 36T FIRJE, A%z, IR, R CIRW MM, HiEm
SU % PCB A 77 A W R G

%9 RCHBHRME

W, 5 o, i HAVRE (5V, 25C) SASRE (3V, 25C)
3. 3K 3. 5MHz 2. 7MHz
5. 1K 2. 4MHz 2. 02 MHz
20PF 10K 1. 4MHz 1. 2MHz
100K 1. 58MHz 151 KHz
3. 3K 1. 15MHz 1. 01 MHz
100PF 5. 1K 770 KHz 704 KHz
10K 416 KHz 388 KHz
100K 46 KHz 44 KHz
3. 3K 484 KHz 434 KHz
300PF 5. 1K 322 KHz 294 KHz
10K 171 KHz 161 KHz
100K 18KHz 17. 6 KHz
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6.8. CODE OPTION ZFf73e

EM78P447 A5~ CODE OPTION ¢, ‘BEAE V0 KRR AL 2 030 o R R0
ATt RErp 2 ANRE TS ) CODE OPTION f#),

12 11 10 9 | 8 | 7 | 6 | 543|210

MS | ENWDTB | CLKS | /PT | HLF |HLP | TYP | — | —| —| —| —| —
*BITI12 (MS) #EZHEMIE
0: RCIRZH 1: XTAL $E% 2%
*BIT11 (ENWDTB) WD T/{lifgfr
0: flifg 1. 251
*BIT10 (CLKS) 54 ks
0: 2MRGAM 1. 4N RG AW
*BIT9 (/PT) {RE&
0: FePiRe 1 AR
*BITS8 (HLF) XTAL gk
0: XTAL2M (ff41, 32. 786 KH) 1: XTAL1® (&4
*BIT7 (HLP) IJFEEF
0: fRIhFE 1: mIhke
*BIT6 (KA %RHEEM78P447 AskB/CH
0: EM78P447B/C 1: EM78P447A
*BI1T5~0 i/ ID it

6.9. T LHEKEE

TEFEYEIA BRI Z 0T, AR HLASASBER R 1IE 9 T4 . EM78P447 AT R i [
1. 6V EHHEREIEE (POVD). Xt bk TAMBE A K% . 78 VDD EFH 2tk (1
0 MSLUR), HAMSIER TAE. (HfE SR N A6, 8 T Z A r i ok
10 B e L

6. 10. AME_L H 55 A7 HE B

W 1 5 P A ALK e Ak
VD " MR CHLEE. Bk OR A LS IN ) &
R VDD ik EE/p TAEH S . i H s BT EE
Bz, wLAEHIXA . BT RESET
SRR A A £ 5 v A RAZ KT

MRESET

EM7E4T

W e 4 0 K JXFE RESET L 0t FEAR 7545 0. 2
s IR LRSS VLT . D 7 Fh U5 I A

A C P 78 oy Mo . PRy FEFHL Rin
KPR R AL K, BlOE i (ESD) JRCHX/RESET (it

6.11. FRKHBEERY

AL, Gl R i, IR T, LR R . AN T VDD
BMEE AR 0 [ s, B 16, B 74H Tk HERY K.
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R s v
YD & i s VDD
VDD » s s VDD - 2
5 FMTEPA4T o3 T
EMT7SP447 Q1 :; 33K /RESET
/RESET
i R3 =
100K < =
B IN4684 1
L o
Hi6  BARUERPEE AT BARERYT AR
fif—. X &mK5E
Temperature under bias T 0°C to 70°C
Storage temperature Tonm -65°C to 150°C
Input voltage Vi -0.3V to +6.0V
Output voltage vV, -0.3V to +6.0V
Mi—. BERESEMN (Taz0°C~70°C, vV, =5.0V, V _=0V)
Parameter Sym. | Condition Min. Typ. Max.| Unit
XTAL: VDD to 3V Fxt Two clocks DC 4.0 MHz
XTAL: VDD to 5V DC 18.0 |MHz
RC: VDD 1to 5V Feo R :5KQ ., C: 100pF F£20% 770 |F£20% | KHz
Input Leakage Current L, Vie™ Voo Vi +1 LA
for input pins
Input High Voltage Vi Ports 5, 6,7 2.0 V
Input Low Voltage V, Ports 5, 6,7 0.8 v
Input High Threshold Voltage - /RESET, TCC,INT 2.0 \Y%
Input Low Threshold Voltage Vi /RESET, TCC,INT 0.8 \Y
Clock Input High Voltage Vi 0SCl 35 V
Clock Input Low Voltage Vix 0sC1 1.5 \Y
Output High Voltage Vou [~ -10.0mA 24 v
(Port 5,6,7)
Output Low Voltage Vo I, =9.0mA 0.4 v
(Port 5,6)
Output Low Voltage Vi I, = 14.0mA 0.4 vV
(P70~75)
Output Low Voltage Vi I, =22.0mA 0.4 V
(P76~T7)
Pull-high current Ly Pull-high active, input pin at V -50 -100 | =240 | uA
Power-down current Ly, All input and I/0 pins at V;;,, output 5 UA
pin floating, WDT enabled
Power-down current Ly All input and 1/O pins at V,, output 1 UA
pin floating, WDT disabled
Operating supply current loe, /RESET='High', Fosc=4MHz
(VDD=35V) (HLF="1", CK2="0"),
at two cycles/two clocks output pin floating, WDT disabled 2.2 mA
Operating supply current Lo /RESET='High', Fosc=10MHz
(VDD=35V) (HLF="1",CK2="0"),output pin floating,
at two cycles/two clocks WDT disabled 5 mA
Operating supply current Lo /RESET='High', Fosc=32.7T68KHz
(V,,=3.25V) (HLF="0",CK2="0"),
at two cycles/two clocks output pin floating, WDT disabled 30 UA
% 16 T
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ft=. EB[Et2ilas B SHFE (Ta=25°C)

Parameter Symbol Condition Min. Typ. Max., Unit
Detect voltage Vdet 1.5 1.6 1.7 vV
Release voltage Vrel Vdet x1.05 A
Current consumption Iss Vi, =5V 5 UA
Operating voltage Vop 0.7% 55 Vv
Temperature AVdet/ 0°C =Ta= 70°C -2 mV/°C
characteristic of Vdet ATa

VDD reset voltage Vreset Ta=25°C 1.9 Vv

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

M. ZAmAESEEMN  (Ta=0°C ~ 70°C, V  =5.0V£5%, V_=0V)

Parameter Symbol Condition Min. Typ. Max. Unit
Input CLK duty cycle Delk 45 50 55 %
Instruction cycle time Tins XTAL Type 25 DC ns
(CLES="0") RC Type 500 DC ns
TCC input period Ttee (Tins+20)/N* ns
Device reset hold time Tdrh Ta=25°C 14.5 ms
/RESET pulse width Trst Ta =25°C 2000 ns
Watchdog Timer period Twdt Ta=25°C 14.5 ms
Input pin setup time Tset 0 ns
Input pin hold time Thold 20 ns
Output pin delay time Tdelay Cload=20pF 50 ns

Note : N* = selected prescaler ratio.

MiF. FBEE
1) SRR A/ K

2.4
2.0 2.0
>— TEST PONITS —<
0.8 0.8
0.45

AC Testing : Input is driven at 2.4V for logic "1", and 0.45V for logic "0". Timing
measurements are made at 2.0V for logic "1", and 0.8V for logic "0".
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2) B4zutre (CLK= “0”)

LT LS L

Iy

NOP

Instruction 1
Executed

L]

“

LE

Idrl

»

3) TCC #r ABFR (CLK= “0”)

CLK

lins

rcc ————a//r__________\\__________4/

e

o

18

i

~




