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* WD T R34 255 0

* FHMR3MWBITS, 6 MIR4AMBITT, 6 50

*BRB I T 64, CONTHffdeaEN 1

* 1 OCBHAHAEN1 (FE1LP 6 0— 6 7 [IMELIIAE

*IOCE %174+ BIT3, BIT6 i 0, BITO, BIT4, BITS 1

* R3F %7 74 BITO, BIT3 Al IOCF #ff##% BITO, BIT3 i 0

VI
L D
e Hina e
i
5 ]
B

WTE

wir | T :D i |y

s B izrsleerR

AT SLE P4 (IRIRAEA 1) v AT RAR AL A . 2 ARIRBEC S, woT
(FEREIT) 5 0, TR4RLLIE T, SR HLAT BT 501 Dl e .
(1) RESETLEMNES
(2) WDT#ith (WD T1{#fE
UL AR AR R LR AL, R 3T PAREH T HIBIE N A7 A .
B T HEEARIRIREE R 1, EM7 8 P4 4 7 HIRIRER 2. & H 1 O CE ZF/E441)
S L P CAHG 0774 AEARIREE 2, B HLnT i B A4t
CAD) AF—Mefi 5 | OGS, Wil 5. Melii 54k e s Abiz AT, 1 FHATHRS . 78
BEIEOLR, DR EE NARIRAR S 2 2 51 ZEMa e 10 5 IR i AR, ARG - hy ripH,
{FBEMLR T BE . 45 0BT 7 ) S e o, 5 CODE OPTION W T C 1, W D T/fifig.
AL, MG W D T ARG AT g 2 FB 5
(B) WDT 3 tH Cln il ey sRAEAME RS S R R AT .

3 AL AE AR AR A

Address Name Reset Type Bit7 | Bit6 | Bit5 | Bit4 | Bit3 |Bit2 | Bitl |Bit0
N/A 10C5 Bit Name C57 | C56 C55 | C54 | C53 | €52 | C51 | €30
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
N/A 10C6 Bit Name CoT7 | Coo Cos | Cod | Co3 [ Co2 | Col [ Cal
Power-on 1 T I 1 1 1 T 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 | CT6 Cis [ C4 |3 | C72 | CTr | CT0
Power-on 1 1 1 1 1 1 1 1
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Address Name Reset Type Bit7 | Bit6 | 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 I'S I'l PAB [PSR2| PSR1 |PSRO
Power-on 1 0 1 1 1 1 1 1
/RESET and WD'T 1 P 1 1 1 1 1 1
Wake-up trom Pin Changed P P P P P P P p
0X00 RO(IAR) Bit Name - - - - - - - -
Power-on L U 8] L 8] U 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 0 0 0 0 0 0 0 0
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-up from Pin Changed P P P P P P P P
0xo02 R2(PC) Bit Name - - - - - - - -
Power-on 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 |**(/P
0X03 R3(SR) Bit Name GP PS1 PS0 T p Z DC C
Power-on 0 0 0 1 1 U U U
/RESET and WDT 0 0 0 1 i P P P
Wake-up from Pin Changed P P P 1 t P P P
0x04 R4(RSR) Bit Name RSRI|RSRO | GP - - - - -
Power-on 0 0 U L 8] U L 8]
/RESET and WDT 0 0 P P P P P P
Wake-up from Pin Changed P P P P P P P P
0x05 R5(P3) Bit Name P57 | P36 P55 P54 | P53 | P52 | P51 P50
Power-on U U U U 8] U U U
/RESET and WDT P P P P p p P p
Wake-up from Pin Changed P P p P p p p P
0x06 R6(P6) Bit Name P67 | P66 P65 P64 | P63 | Po2 | P6l P60
Power-on U U 8] 8] 8] U U U
/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 P74 | P73 | P72 | P71 P70
Power-on § 8 U L U U 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
0x3F RE(ISR) Bit Name X X X X |EXIF| X X |TCIE
Power-on § U U 1 0 U § 1]
/RESET and WDT § U U 1 0 U § 0
Wake-up from Pin Changed § U U L p U s P
Ox0B 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 /WUl
Power-on U 0 1 1 0 ] L 1
/RESET and WDT U 0 1 1 0 U 8 1
Wake-up from Pin Changed U P 1 1 p U s P
Address Name Reset Type Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 |Bit0
Ox0F 10CF Bit Name X X X X EXIE| X X ICIE
Power-on U U U U 0 U U 0
/RESET and WDT U L U U 0 ] U 0
Wake-up from Pin Changed U L U 8] P 8] U P
0x10 R10~R3E Bit Name - - - - - - -
~ Power-on J 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,
oW
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2) REFHEB/OT. PARE

SRS (1) ikl (2) RESETHEM{ES (3) WD THith
R AFHINE T o PAEW TR HLAMTHEEE o 2 5 WA T2 T, P

A
*4 HAET. PIH
SRR T P
b 1
TER&NRESETESHEA | *P | *P
KRHGRAS TR E S E T4 5 Maig 1 0
TARIRAE T W D T 0 * P
PRIIR A N W D T i v 0 0
PRIRIRZS T 5 |0 A nde it 1 0
*P ROREAHTIPIRES
K5 ANEEAERT T\P [R50
e s T P
b 1 1
WDTC 54 1 1
WDT B ¥4 H 0 *P
SLEP &4 1
NI b e R Al 1
*P RIRBEALHPRA
6. 6. T

EM7 8 P4 4 7H Ny Fpidiff il

(1) TCCi#il iy

(2) A (TN T 5D

W bR PR A A R 3 FAEX N IE KR i sk. T O C F A Wibfisfras. ENI §5
AR W ERE, D 1S [ x4k, FWfiRen 7 — W kg, WHE—HE45%MN
0 0 1 HiwhbfH . MBI ALIREF S, Al ke R3F (MARGEALAfE DR . BT
AE PR R FR A B s, JFAiRe i, DA SR .

[

ENI/DISE

10

e
HOCEW R

IHESFT LEN:

A Y

RFWE

H9 H T LS

AN W B IR T, A R A WATEN LIRS, R 3 1 bR AL
SRR WOR AT EAL VR, R 3 FMEIREEARIFLHTIOCFEHEY, RET I

o122 W
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RS R TR, JEERET W Y TFHATE N TR W& h I N THL5)E
CRWHERERS ), WIF—2cF5 24 Mtk 002H B .

6.7. G

1) FRFGIHER

EM7 8 P4 4 70 UL TAEEFARIRGEAXT, 25 h4MER CIRG A (E
RC), dfRmMikit (HX T) @fEiE (LXT) #idxfCODE OPTION
MMM S . HL FRMHL PR ERIER FIABH—Fr. £6 A T XU

S e .
%6 MMS. HLF. HL P& X HIEEEREL
i M S HLF HLP
AN R C Y% #% 0 *X * X
mhEES (HX T) 1 1 1
mEEH (L X T) 1 0 0

2. HXTS5L X THREIMESRELEL 0 0 KHAL .
AFE VD D Femas LAESR ERaZR 7 Brox

R TN TAFBEILER

At VDD (V) | EXT MAX(M
2.5 8
3 12
2 ANl 3
5 18
6. 4 20
2.5 16
3 24
4 AN 34
5 36
6. 5 40

2) ARG/ BRIETRS

EM7 8P4 4 7HLHLOS C I GIHHEIMNEINEIES, Wi 1 0 Proacde 2 5 H
Wydh, AIBIEO S C 150 S C O G EIER— A fi i ol B B s e i R A i 7 2«
11 fiZe TIXF . AV HIXT 30 LXT B, HIBR#E—FE. R 8 431 C1, C2 IHERE.
DAL 2NV i s 4 AN [ P A HE RS 538 K/ €T, €26

Cl
080 1—O<I7 Ext. Clock OSClI 1
osco—» =
EM78P447 T =
EMTSP447 XTAL -
0OSCO —
B

0 FPETEPRLA AR ‘
BT SR ARRRAE
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il d e
K8 MRk AT
TG BEX B SN GBS C1 (PF) C2 (PF)
455KHz 100-150 100-150
M % AR HXT 2. OMHz 20-40 20-40
4. 0 MHz 10-30 10-30
A R i 32. 768 KHz 25 15
LXT 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
330 330 47K 1K
(SCI
0SCl i EM78P447
7404 R - 7404
EM78P447 I
XTAL
Bz SRR R ELs ARSI GIRAD
vee
3) RC#HRGHER Rext
TE— LS DR FE BERAN v v, A R C
P (F14) REBESHFN. Ak, ZEE OMI————I
MR CHGAnT, oG, W, BAE ENITRPIAT - Cext
PR TEREAR. mH, BTFHEARR, FS5h
Z IR A AN A TR REE i, s
HABNTF20PF, HAEAMMAKTIMQ, 2 =
AR HITEIZIE ], SRR 5 52 B s e
e SMERRCIRREETER,

T PERI AT RN . RC i35 o FL BB, 49211

R . 7L RN 1 K Q, IRGEBEARE, WANMOS %t

ANBEIEHIMEE A . T FIRJER, WaiRid, HEHE, R CIRGHREM, HEHEE
% PCB A2k 77 I & 5 i RGN
29 RCHBHEME
WA &, [ AR E (5V, 25C) WAVIRE (3V, 25C)
3. 3K 3. 5MHz 2. 7MHz
5. 1K 2. 4MHz 2. 02 MHz
20PF 10K 1. 4 MHz 1. 2 MHz
100K 1. 58MHz 151 KHz
3. 3K 1. 15 MHz 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

14
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6.8. CODE OPTION ZfF%

EM78P447 45—~ CODE OPTION ¥, "EIANE T UREPAT i & () — 3 or o AR R Rl
AT I FE R ANBEYT 1) CODE OPTION [f].

12 11 10 9 8 7 6 51413121170
MS | ENWDTB | CLKS | /PT | HLF |HLP | TYP | — | —| —| —| — | —

*BIT12 (MS) iM%k
0: RCIEHH 1: XTAL ¥k %%
*BIT11 (ENWDTB) WD T/fféfr
0: fHife 1: 251
*BIT10 (CLKS) {84 ks
0: 2AMRGAM 1. 4 /MEGFAW
*BIT9 (/PT) {R¥A
0: FEPIR® 1: AR
*BITS8 (HLF) XTAL Mi®Rik$
0: XTAL 28 (4, 32. 786 KH) 1: XTAL 1M (&
*BIT7 (HLP) IhFEik$t
0: fRIhkE 1: =h¥e
*BIT6 KB HFEEMT78P447 AZB/CH
0: EM78P447B/C 1: EM78P447A
*B1T5~0 )" ID

6.9. T LHEKEE

FEFLISIE B IRAS LR, AR5 HUASANBERA DR IEH TAF . EMT8P447 BATRrI HL
A 1. 6V BRI (POVD), 3Kt dukk 7 AMBR AL . £ VDD _ETF 28GRy (1
0MSLUR), FAHLESIER T (BFE S 2OREGE N G, IR MM g ok
B AR R L

6. 10. AMES_LHa 5 A L

WP 1 5 Fios A=A S AT kol i 4
VD —— PR CHE. MRivr (R Fr L0 K H 2
R’ VDD IAZ| /N TAEHR K. HJEEE LTt
g, ATLME XA . T RESET
, SR A £+ 5 0 AMEW RATELT
Rin = 4 0 K, 3XFE RESET B_F (L S s 74575 0. 2
IR N ey LS A VLR . MR D e s R B
R 78 C Peid 7o Mg . PRI AP Rin

KRB o, sl B i (ESD) JiHEX/RESET it o

6.11. HA{HERY

ALEN IR, e gt R, R TR, LR Bl R . IR — AN/ T VDD
BMEE A 0 sk 4. B 16, B 1 74 H TR k.

RESET

EM7TaP447
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e i s e
VDD A e VDD
VDD # " s VDD -
> EM7RPA37 Q1 <
EM78P447 Ql <> 33K JRESET
10K -
/RESET
<
100K = R
) o
b IN4684 1
J_ =
File B ER Er By
ff—. 3 sm KSeHE
Temperature under bias Topm 0°C to 70°C
Storage temperature Teon -65°C 1o 150°C
Input voltage Vi -0.3V to +6.0V
Output voltage vV, -0.3V to +6.0V
Mi—. BERBSEM (Ta=0°C~70°C, V, =50V, 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 to 5V Fo R :5KQ, C: 100pF Fx20% 770 [F£20% |KHz
Input Leakage Current L Vie™ Vi Vi +1 WA
for input pins
Input High Voltage Vi Ports 5, 6,7 2.0 v
[nput Low Voltage Vi Ports 5, 6,7 0.8 vV
Input High Threshold Voltage Vi /RESET, TCC,INT 2.0 v
Input Low Threshold Voltage Vi /RESET, TCCINT 08 v
Clock Input High Voltage Vi 0SCl 3.5 v
Clock Input Low Voltage Vix 0OS8CI 1.5 vV
Output High Voltage v, [,,=-10.0mA 24 v
(Port 5,6,7)
Output Low Voltage Vo I, = 9.0mA 0.4 v
(Port 5,6)
Output Low Voltage Vo I, = 14.0mA 0.4 vV
(P70~75)
Output Low Voltage Vi I, =22.0mA 0.4 v
(P70~T7)
Pull-high current Ly Pull-high active, input pin at V -50 =100 | <240 | pA
Power-down current Ly, All input and 1/O pins at V.. output 5 uA
pin floating, WDT enabled
Power-down current Ly All input and 1/O pins at V. output 1 HA
pin floating, WDT disabled
Operating supply current e /RESET="High', Fosc=4MHz
(VDD=3V) (HLF="1", CK2="0"),
at two cycles/two clocks output pin floating, WDT disabled 22 mA
Operating supply current | . /RESET='High', Fosc=10MHz
(VDD=5V) (HLF="1",CK2="0"),0output pin floating,
at two cycles/two clocks WDT disabled 5 mA
Operating supply current Lo /RESET="High', Fosc=32.768KHz
(V,,=3.25V) (HLF="0",CK2="0"),
at two eyeles/two clocks output pin floating, WDT disabled 30 HA
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M=. EBJEHNEE B S (Ta=25°C)

Parameter Symbol Condition Min. Typ. Max. Unit
Detect voltage Vdet 1.5 1.6 1.7 A%
Release voltage Vrel Vdet x1.05 v
Current consumption Iss Vi, =93V 5 uA
Operating voltage Vop 0.7% 5.5 \%
Temperature AWdet/ 0°C £Ta< 70°C -2 mV/°C
characteristic of Vdet Ala

VDD reset voltage Vreset Ta=25°C 1.9 v

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

M. 3RS (Ta=0°C ~ 70°C, V, =5.0V5%, 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
(CLKS="0") RC Type 500 DC ns
ICC input period Itce (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.

M. RS E
1) BRI NSy i T

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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