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EM78P153S
OTP ROM

1 - gt

EM78P153SH_& * 4L % :# CMOS1 7 4] ch8i= i ¥ 4v> v p 30 & 5 — 4 1024*13 bit
- KT Gofe 5 d v 5 65 B (OTP-ROM) © 4 15i= 3% =7 iy & % = & £, # ¢ ik
v kpEEREBED

m ¥

4 = 4 OTP-ROM > EM78P153S41 (4% = — 4 = i{ th2 £ {ofbdbid 0 iz i ch37 4 o
AR R AT P ELANZGAZE T » 58 o

B 14451 %34% ¢ EM78P153S
B 1P R 2.3V~5.5V
B ¥ EAEFF0°C~70C
B i F e F (A7 2/ Clock)
% =50 : DC-20MHZ at 5V,DC-8MHZ at 3V,DC-4MHZ at 2.3V
ERC#-;¢ : DC-4MHZ at 5V,DC-4MHZ at 3V,DC-4MHZ at 2.3V

[ O S

* 4 5V/AMHzpt 1= 1.5mA

* % 3VI32KHzpt # 15uA

* AR A% LUA
B 1024x13i= % p ROM
B %41 18IRCHR 7 B(8MHz ,4MHz ,1MHz ,455KHZ )
B 3R7 BACIRR 4 T4 % 32V YAl
B - (RAEEGEY ) GBFEE 24540
B - 2FEEEEY TR R
B 32x8bits® p F ¢ E2 (SRAM > - &% 3 E)
B 2xxe|/Omr
B 5RF TS RAHE Y
B 8EpM M AE (TCC) » H g F i o % 2007 SRR dr > I 2 29 op
B 5B (SLEEPHS:Y)
L I A A e

*TCCig &1 ¢ wr

PR sl R (L RR RS )
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EM78P153S

OTP ROM

* ob IR0 g
v ORAER 4 FR M (WDT)
75 ¥ %Azt 21/051 %
Th 7 itk B /O3] %

61 ¥ sArT F105] B

>

E4dp s vt A A R 0 00.9% g 4 b By dp 4
$#%#4] © 142SOP - DIP

14 ¢ #DIP 300mil : EM78P153SP

144 #SOP 150mil : EM78P153SN

JBLg MO S enT i ¢ ¥ 400KHZ

3 'g B A fe

P50 [ |1 14| | P51
P67 [ |2 13| | P52
P66 [ |3 0 12| | ps3
vdd | |4 % 11] | Vss
P65/0OSCI | |5 & 10[ | P6O/INT
w
P64/0OSCO | |6 9| | P61
P63//RST | |7 8| | P62/TCC
Z1 ;‘?%%‘ﬁa
%1 ?’ B, P
Symbol ‘ Pin No. ‘Type‘ Function
vdd 4 - L/ E Ao
* — 41/0 %,
* NP B F A
P65/0SCI 5 /0 * a"a%ﬁﬁﬂﬁ »
W LT CHp T
* Mk i T p A PR S A pE
*~ ig1/O #r
b np A g
P64/0SCO 6 110

*Go 4R A »
* P oS R
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EM78P153S
OTP ROM

Symbol ‘ Pin No. ‘Type‘ Function
* ek 3§ p e 3T B A PR SN e R

ek r T B A PR 5N ek R
P63//RESET 7 | * 1 F RN T o freset® b che E A AL < < vdd
*FV A fresetpt & op FRF G

*PB3 ¥ it A4 » %

*hok K R fresety RiF LB MR A AS L B

*— A |/O %

KPR b B BT R IR
*aireile 3 #05T  A PEAR S o L
* oh 36 p /i Ak

P62/TCC 8 110

*— 41/O .

PR IR RS R INT
*erek e I P A BERR 5N e PR
L A il L X

P61 9 /10

*— 421/O %,

PR PSR RS R IRT
P60//INT 10 110 R S 5T B A PR HCS o L
AR RN T A zg;%;%}ﬁ % ggﬁ ~ .
L T g X ek IR g,

*— A |/O %,
P66, P67 2,3 110 IR FLRRD R
*sbrefk X P A RS o AL

*— 4)/O .

PS0-P53  [114~13 1O | .o

P53 12 110 *— /O B,

VSS 11 - e
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EM78P153S
OTP ROM

4 #id

—~
0SCO
OSCI
/RESET
¢ r WODT timer TCC /INT
Oscillator/Timing |« !
Control Drascalor ROM < R2 |« »| Stack
j A A
Y
Built-in 5 RAM Interrupt Instruction t ALU [«
” Controller Register
0SC
A k
v v
R4 IL:L(TCC) Instruction
y'y A Decoder
Y Y Y Y Y Y
DATA & CONTROL BUS |
< > P60
< > P61
< > P62/TCC -
> 0% | wo > P63IREST | o 195 1o > oo
R6 PORT 6 < » P64/0SCO R6 PORT 5 ; P52
- > P65/OSCI > po3
< > P66
< > P67

F]2 74 #-F]

41 HFIEFGE
411 RO (FR¥HFFEE)
ROH 2L iy Bnd 5 B o U eha R o4 ii A0F4 3 45 phdp s o @ RO dp 440
Fa 4 Apmt 4R, TAORAME 5 B Ak (F
4.1.2 R1 (+pfl+3F)
d TCCHl b chiz F 2 instdn £ ¥ % # 4 S 13k it (CONT-ATE= %V )
el FBE-HEydva
3.7#PAB (CONT-3) %V
4e% F EPAB= (CONT-3) - 374 47 F A fie £ATCC
YTCCH i BT »— [ Ep - 15 # Benid £ 430
413 R2 (mfe-#&F) L #H
R2{rAl 232485 10~ § - FI3F it 7 H Fih

7 21024x13bits i f* OTP ROM3+ 5k 2 jr Poad 42 38 4p £ R f2 o & 4 425 T % 10245 X
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EM78P153S
OTP ROM

g 2R2:047 5 3 “0”

CIMP” 3 £ B EAR210100 o Bt o IMPY dp £ pHETE L - [ AR T 6 P
“CALL" 45 # 4 #PCin10 » A SPCHLE » 3y « Bl > S A v 3 Tl
- AR 0 G

“RET” ( “RETLK" » “RETI" ) 45 4 8457 4% %~ PC

“ADD R2,A” juiF “A” ehig4e 3| ¥ % PC o e pfPCi% 9 ~ 104 4 =44 30

“MOV R2,A” isxils 35 B “A” ehid 3 » PCeni8iz » i fPCen %9 ~ 10 # i
A 70

ZiwaR2e0p B FE g endp 4 (400 “ADDR2,A” - “MOVR2A" - “BC
R2,6" ...) 30 5142PCH% 9~ 101 iz (A8~ A9) #Ljf0 - Flut » 2 4 chpt 517 e
- T 5 15 256 4 ¥ hb

STR2F Fdpd R R2T 4 B W o pL L S g LR R 54 B

Reset Vector 000H
PC (A9 ~ AD) Interrupt Vector 008H
[
3
On-chip Program é’ =
Stack Level 1 Memory 3 %
Stack Level 2 <
Stack Level 3
Stack Level 4
Stack Level 5 IFFH
F]3 2R A E S P
Address ‘ R PAGE registers ‘ IOC PAGE registers
00 RO Reserve
01 R1 (TCC) CONT (Control Register)
02 R2 (PC) Reserve
03 R3 (Status) Reserve
04 R4 (RSR) Reserve
05 R5 (Port5) I0C5 (I/O Port Control Register)
06 R6 (Port6) I0C6 (I/O Port Control Register)
07 Reserve Reserve
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EM78P153S

OTP ROM
Address R PAGE registers IOC PAGE registers
08 Reserve Reserve
09 Reserve Reserve
0A Reserve Reserve
0B Reserve 10CB (Pull-down Register)
ocC Reserve IOCC (Open-drain Control)
oD Reserve locD se”;]'i'srg;' Control
OE Reserve IOCE (WDT Control Register)
OF RF (Interrupt Status) IOCF (Interrupt Mask Register)
10
: General Registers
2F
B4 4e88 5 ik B iy B
414 R3 (M43 &5 E)
Bit0 (C) & iz
Bitl1 (DC) LR S
Bit2 (Z2) %+t
BRAGAERTEE D FpE L 1
Bit3 (P) f# iz
LA AR F Y “WDTC” pE 41 # 7ip % “SLEP” % 40
Bit4 (T) pmEH=
fizdp 4 “SLEP” {r “WDTC” & ¢ pt¥ ‘1" > WDTpd I EO
Bit5~6 (GPO~1) i * +4/% i~ o
Bit7 (RST) & = #73]ix
FAA I A RRR SRR SR ]
B AEEEAZEFO0
Ge Product Specification (V1.4) 12.31.2003
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EM78P153S
OTP ROM

415 R4 (RAM st ## 7 F)

BitO~5& ¢ &2 5> ;4 F * T £ HRAMFEF 5 B (¥ 4 00~06 - OF~-2F)
Bit6~7: * 347 i+

IEFHERE T4

416 R5~R6 (##r5~:#r6)

R54-R6E1/0% 5 B

53 Roehi4 v #

R5e1% 4% % 4 0

P63% it % 4 4

4.1.7 RF (¥ w3 # % )

- - - - - EXIF ICIF TCIF

‘" EFF ool 00 ARG
Bit0 (TCIF) TCCiE M1¢ wriv& - TCCE N EL > 250
Bitl (ICIF) P6~ ff%l »T AL R i o PO ff%l »EE L g
Bit2 (EXIF) #h3r¥ wrged o o [INTSI 80t T i n 8 1 LN 2350
Bit3~7 At o
RF7 #2530 k27 % 1
IOCFH_# wri &% & &
AL ERF % % £ RFrIOCFp b e &
4.1.8 R10~R2F

S IR A F G R
42 #AREFZFZ

421 A (44 F)

RS L SR R L

T AT S R

4.2.2 CONT (##/# % &)

7| e | s | 4 | s | 2 | 1 | o
- INT TS TE PAB PSR2 PSR1 PSRO
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EM78P153S

OTP ROM
Bit0 (PSR0O) ~Bit2 (PSR2) TCC/WDT# 4 #f B i o
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
1:256 1:128
Bit3 (PAB) 31 4 #f B & fie i+
0:TCC
1:WDT
Bit4 (TE) TCC# § & ndri=
O:TCCil¥izF x4 d MF[F X4l
1:TCCslBriz F 54 d § 3Tl
Bit5 (TS) TCC#H §Fikhitdri-
0: #8454 % ppts
1: f’*%“—‘fa?‘] » 5 (P HP62/TCCE + zf%] >)
Bité (INT) @ #7rit s 7 =
0:4d DISH;q L = I H*T&IT;?
1:+4 ENI/RETI«‘:;] A A
Bit7 K@ *
CONT# 3 Bvdv ¥
4.2.3 10C5~10C6 (1/Qzg r f=#/# iz F)
“1” N Rl/OF B gk y s 07 TV H A );,JL',
IOC5 i~ 4=+ 11 7V
IOC54rIOC6% 5 Ev 4 v 7
424 IOCB (TREHFF E)
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EM78P153S
OTP ROM

Bit0 (/PDO) P50 #re™ i it #1241 i
0: P 2RT 4 iy
1 p3nm g
Bitl (/PD1) P51 #rer™ it i 4] =
Bit2 (/PD2) P52 ™ £ i# it 44 i
Bit3 A r oo
Bit4 (/PD4) P60 %™ £ i# it 34 i
Bit5 (/PD5) P61 #rer™ it i 4 1=
Bit6 (/PD6) P62 ™ 2 i# it 4 i
Bit7 &

IOCB# ¢ B &7 4+ T b

425 I0OCC (/GHAEEHIF 7 F)

OoD7 OD6 OD5 OD4 - OoD2 OoD1 ODOo

Bit0 (ODO) P60 refify # = i ¢ #t 441 i
0: W2 Befi 12 1
1t iR Ry 21
Bitl (OD1) P61# wreify 2 i ié i 441 i
Bit2 (OD2) P62 wrefuify 2 s ¢ #4141 i
Bit3 K¢
Bit4 (OD4) PB4 wrenifp 2 i it it

._\,%_

g g Rl
F =
e ¥ i
Bit7 (OD7) P67 ek = B & i 4] i

Bit5 (OD5) P65 wrefify o 2 B it it

i

Bit6 (OD6) P66 #reiif$ = B it

7
=y

IOCC# % BE7 37 T & o
4.2.6 |OCD (_f&E4/# % E)
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ’ 0
/PH7 /PHG6 /PH5 /PH4 - /PH2 /PH1 /PHO

Product Specification (V1.4) 12. 31.2003 o9
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St e
Bit0 (/PHO) P60 et 4 i it dr 4] =
0:p Rt ita
1o g 3R fogr b
Bitl (/PH1) P61% #reht £ 1 it 4741 =
Bit2 (/PH2) P62 #ret o i# it 44 i
Bit3 A r o
Bit4d (/PH4) P64+ #ren 1 i 4] =
Bit5 (/PH5) P65% #re b 1 it 4741 =
Bit6 (/PHB) P66 et £ i# it 44 i
Bit7 (/PH7) P67% #reht £ 1 it 4741 i

IOCD#% % B & 747 T b

4.2.7 |OCE (WDT#£#/# iz &)

WDTE EIS - - - - - -

Bit7 (WDTE) 51" # 2 Behit st 4] =
0:WDT# )+
1:WDT# it
WDTEE #7347 T tho
Bit6 (EIS) P60# % (/INT) # it 454w
0: P60 = % I/OF %
1:0/INT > #h3n e wrg e e iy 4R > P60I/Oz 4] = (10C6BIt0) &

gk B4 "1

YEIS% “0” P /INTH sk Bijr % “1” pi o [INTH ek 7 12 d P6 v i3 Bx
(R6) - # 4 7

EISE™ 47 7 th

Bit0~5 A fE

428 I|OCF (¥ #&i# 7 F)

10 e Product Specification (V1.4) 12.31.2003

(This specification is subject to change without further notice)



EM78P153S
OTP ROM

Bit0 (TCIE) TCIF¥® #rig i i o
0: TCIF® #7#
1:TCIF® #ri¢ i

Bitl (ICIE) ICIF# wri¢ it i
0:ICIF¥ wr it
1:ICIF# #rit it

Bit2 (EXIE) EXIF¥ ®ri¢ it i-
0: EXIF® #7#
1:EXIF? #ri¢ i

Bit3~7 A *

IOCF# # B E 747

W]

4.3 TCCIWDT & 7 4 #f B

F - 48Rt BT 1 (FA TCCAWDTHTA A E « e - M2 Pt zde -
% > iy d CONT# i3 BehPAB i+ 4+ 7o PSRO~PSR2 = ¢ T A fic i 4k o % A fie 2TCC >
P& = T TCC32l% 30 A #f B4k 50 3 4 e AWDTié * » WDTHodm 4 4F B304 1 (745

£ “WDTC” {r “SLEP” P30 o F]54 it 7 TCC/WDT e B 7] o

R1 (TCC) &8 pf/i* 4c % « TCCH & v 11 L $1pgs & ¥k 3upp# (J TCCHl
ss"zf%]/\ PR KR T ESE) o drk B Ips . & »4;1 Lo gFTCCJ,“l (RITSHE) o

# 4 %5 » CLK=Fosc/2: % # CLK= Fosc/43~ ;2= CODE# 1% i CLK ° 4r% CLK i+ %
“0" » PICLK=Fosc/2 - &r% CLKi=* “1” » p|CLK=Fo0sc/4 - 4v% TCCiz F ik A

= ehRpt s gy o TCOH #ren™ i jp s 1 A s ¥ TCCHe L -

FIRAHELS 4R e ey RO B 2 4R 52 B P (e R )
WDTIZ i ifd%is (7 o & ¥ e (T2 F it pf > WDTE iphis sl deis & = (5 WDT
i) ot ¥ iEp > WDTV d zp 235 3 IOCEQWDTE % & #f & 2 0k o ik § 3
A AT BAERT o WDTE 18 29 % 18msl (24 iE)

=

4.4 1/0x v

O# & B » & Fsh o 5ol 60 1A= 5 = LI/OH T - PGY"VT" P63k 27 o £t it
RE PR R ﬁ%&wzﬁﬂ,o PEw & fi kB TP T (& Vi‘—ﬁE—’_)Ij’sh > P50~52
{-P60~627 o lf B T4 o £ P63 LI/O51 g /05 41% 75 B (10C5~10C6)
YA T if%:'" IO % % frl/O#"ﬁ?%’ FEEMT AT o O T ¥ Fode
%678

L= F 0 Vdd=5V » EP=R E]=16.5ms130%
Vdd=3V - & #=pfEj=18ms1t30%
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EM78P153S

OTP ROM
CLK(Fosc/2 or Fosc/4) Data Bus
B, M 1, ™M i
TCC
Pin U U SYNC TCCR1)
— 2 cycles
X 0 X
1 i
TE TS PAB TCC Overflow Interrupt
Y
U 4% 8-bit Counter
WDT X
1 ? PSRO~PSR2
| 8101 MUX
PAB
0 1
WDTE +
(in IOCE) MUX <«— PAB
WDT Time Out
515 TCC #WDT 7442 5]
L—
= - Q kR b ]
CLK{—— PCWR
—a ¢
[PORT> < Q R D » 10D
_ o CLK{——PDWR
R L
T PDRD
0 M
u \/L
1 X

FEY AL TR
716 s 5 o0 s frllO frd) F i e B
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EM78P153S
OTP ROM

o
@]
kY
v]

V-

-
AC

—PCWR

O
—r00 TUe—

A

PORT <

10D

Bit 6 of IOCE

=

D
—CL

—4rOX TU—
o o

-
A O

—PDWR

o]
—r00 TTp—

o

Ol

EEAEF R (TR AR
F]7 PBO(/INT) :71/0 24 = #-11O f=#/ # iz B v

WD

Ol

D
LK<G——PCWR

PORT ‘ Q

Ql

10D

D
LKk<—PDWR

—]
&

‘ PDRD

D

p
R

CLK
e

T

EY AR R (TR CRR2ER
%18 P60~P67 7110 4 r /110 £-#/ # 7 F v B

=

) em
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EM78P153S
OTP ROM

[/SLEP ‘

j o

o Interrupt

ICIF
l ENI Instruction
P
R

Py e,

CLK

Qi

—F

DISI Instruction

Interrupt
(Wake-up from SLEEP)

Next Instruction
(Wake-up from SLEEP)

579 7%73/\ TP ek gEg o 6 7910 fEE]

%2 POT 5 » i 5l AR R P Bt E

Port 6 §5 » %38 7 1L W fl/ ¥ TR 2

() Port Gﬁ » ok T Y e R
(a) SLEEP=
1. X » WDT
2.3 1/0 Port 6 (MOV R6,R6)
3. #.{7 "ENI" or "DISI"¥p £
4. i¢ i ¥ »r(Set IOCF.1)
5. # {7"SLEP" 45 £
(b) r&pR %
1. # "ENI" —» ¢ #rw & (O08H)
2. % "DISI"> T - Adp 4

(I Port 6.%?] Nk R TP R
1.4 1/O Port 6 (MOV R6,R6)
2. ¥ 17 "ENI"3p £
3. i¢ it (SetIOCF.1)
4. % Port6 T it (¢ %)
— ¢ #re § (008H)

45 E foripl
451 £~
Eixd Ta R4
(1) v+ g
(2) /RESET3l s » 4 “ig”

(3) WDT;# 41 (4% i 4 )

14 ¢
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EM78P153S
OTP ROM

A LEL0 > HPIDIE S o kRS IRAE E R 318mMS2 ($R5F BACRP R ) o - L

RESET % 4 » # Fjek soanT 4o kg

¥ BAcR o & IR o

2kt 4 E (R2) #0

“rF IO B Y A g~ HER (R ) -
WDTHef & 47 % 50

+ept > R3F 370

CONT# % % #6= (INTH&) - 2541
IOCB% & E 2% % “17

IOCC# i E#0

IOCD# 5 ®2>% % “17

IOCE# 5 B%7:*1> %4630

RF ~ IOCF# 3 % +Bit0~2#0

#i7 USLEP” 43 & 7 B EI AR (RGAERR ) o 2 R B WDT (i
) 0 e M 7 e H P AT e T HT A

(1) /RESET: 1%} fi5 » cn®h3n g = %
(2) WDT# & (£ )
(3) P » ik ks T (e ik B 7%)

om ARSI A2EM78P153S £ = o R3AT PHed v 10 % kb % & = (v&f2) R o
FZPERT AR ARG o d 2R YR (T ENI & DISI” ) k&R
Fr B3 b0 ¥ BILAR B o do% R SLEP2 0 4 (TENI > 4p 4 0% ek il 5 A 3 5 008H ¢
F 4P {7 o 4ok A SLEP2Z w0 4 (7DISI > 3p 4 ¥ vk RS A SLEP T — 3o b 2 4o i

(s
ErRREN 2 F23APEREG - PFEARRY T

[a] 4c-% i PO ~ E AR & PIWDTEd 4 20 > 5 > R ELEF 5 E ¢ WDT
59 @ i > F]gt 0 EM78P153SE it 4k 5 12 5 34 iR e pE o

[b]4= % WDT ¢ it > RIP6f; » sl b o F]pt - EM78PL53S ¥ il 4k 5 L& 5 24 ff17
FRo 4 4 ¢ rehfp X 204 o

4% PET gy~ T Rk Y 3 R ALE 4 (Faf im) o M40 45 4 2 & SLEPH; £ W
i
MOV A, @xxxx1110b i fFWDT 4 4 » 4 4 2 ik % 4gidl 1 1

CONTW

2727 Vdd=5V » EHE ]=16.5ms+30%
Vdd=3V » = 1|=18ms+30%
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EM78P153S
OTP ROM

WDTC Dt WDTHeAT 2 4 B
MOV A,@0xxxxxxxb ; WDT 2 i+

IOW RE

MOV R6,R6 HEER- Rals

MOV A,@00000x1xb ; & st P6.’rﬁ£f§] AR

IOW RF

ENI(2 DISI) vRa (L) 2RPoH
SLEP HECIPNNE: )
AR

1 A RPN LG o WDTHS § 7 i o A RS LS > 4935 5 & J 47 2
WDT i i & X >

2.4 TRAPET AR A KBTS A P R 0 i § A% T R EMCUR § 2K 2
WDTA4F Benwt Fa 4= 111

#3F 3 BEDG BT EE

Address Name ‘ Reset Type
Bit Name X X X X C53 (| C52| C51| C50
Power-On 0 0 0 0 1 1 1 1
N/A I0C5 | /RESET and WDT o |o |o |o 1 1 1 1
Wake-Up from Pin 0 0 0 0 p p p p
Change
Bit Name C67| C66| C65| C64| C63| C62| C61| C60
Power-On 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 p p p p p p p p
Change
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 P lp |P P |P |P |P |P
Wake-Up from Pin p p p p p p p p
Change
Bit Name P67 | P66 | P65 P64 | P63 | P62 | P61 | P60
Power-On 1 1 1 1 1 1 1 1
0x06 P6 /JRESET and WDT P lp |P |P |P |P |P |P
Wake-Up from Pin P P p P P p p p
Change
N/A CONT Bit Name X INT TS TE PAB SSR ESR ESR
Power-On 1 0 1 1 1 1 1 1
16 e Product Specification (V1.4) 12.31.2003
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EM78P153S

OTP ROM
Address ‘ Name ‘ Reset Type ‘ Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit O
/RESET and WDT 1 0 1 1 1 1 1 1
Wake-Up from Pin p 0 p p p p p p
Change
Bit Name - - > > > = = =
Power-On U
0x00 RO(AR)| /RESET and WDT P | P
Wake-Up from Pin p p p p p p p p
Change
Bit Name - - > > > = = =
Power-On 0 0 0 0 0 0 0 0
0x01 R1(TC
X C) /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin p p P p p p p p
Change
Bit Name = = > > > = = =
Power-On 0 0 0 0 0 0 0 0
0x02 R2(PC) | /RESET and WDT o o |o |o [o [0 |0 |o
Wake-Up from Pin P P p P N p p p
Change
Bit Name RST| GP1| GPO| T B z DC | C
Power-On 0 0 0 ]
0x03 R3(SR) | /RESET and WDT o |o |o |t t P
Wake-Up from Pin 1 P P ¢ ¢ p p p
Change
Bit Name GP1| GPO| - - - - - -
o0a RA(RS Power-On U U
X R) /RESET and WDT P P
Wake-Up from Pin P P P P P P P P
Change
Bit Name X X X X X EXI ICIF el
Power-On 0 0 0 0 0 0 0
OXOF RF(ISR
) /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin 0 0 0 0 0 p N p
Change
. /PD| /PD | /PD | /PD | /PD | /PD | /PD
Bit Name X 6 4 3 5 1 0
Power-On 1 1 1 1 1 1 1
0x0B I0CB
/RESET and WDT 1 1 1 1 1 1 1 1
Wake-Up from Pin p p p p p p p p
Change
0x0C I0CC Bit Name OD7( OD6| OD5| OD4| X OD2| OD1| ODO
Power-On 0 0 0 0 0 0 0 0
/RESET and WDT 0 0 0 0 0 0 0 0
Product Specification (V1.4) 12. 31.2003 17
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EM78P153S
OTP ROM

Name ‘ Reset Type ‘ Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

Address ‘

Wake-Up from Pin P P P p p p p p
Change
. /PH | /PH | /PH | /PH /PH | /PH | /PH
Bit Name 7 6 5 4 X 5 1 0
Power-On 1 1 1 1 1 1 1
0x0D IOCD
/RESET and WDT 1 1 1 1 1 1 1 1
Wake-Up from Pin P P P p p P p p
Change
Bit Name WD EIS | X X X X X X
TE
Power-On 1 0 1 1 1 1 1 1
O0X0E IOCE
/RESET and WDT 1 0 1 1 1 1 1 1
Wake-Up from Pin 1 p 1 1 1 1 1 1
Change
Bit Name X X X X X EXI ICIE Tcl
E E
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 1 1 1 1 1 p p p
Change
Bit Name - - - - - - - -
. - R10-R Power-On U
0x10~0x oF JRESET and WDT P | P
Wake-Up from Pin P P P p p p p p
Change
Xtxg* U 2#z&2E8 P ErrzsaiE t: 4°944
NSy sk iEiey s 17 P kg7 o
4.5.2 |IRESET 777: &
A% %10 - ¥ N E M OPTIONY (9RESET = % 42% 0 » P @ it *h IR/RESET © 4% %
24 1 P p 3YRESET (JRESETA#: P 28 ek 1)Vdd ) » P63//RST3! % it 4 P63
* o
45.3 R3 7 #T ~P »RST #7743
M E w4 RESET ki !
114+
2 ~ |RESET ¢ #ehg -14- 5 @
370 M A B
%4°¢ 5| N ehRST ~ THePehe v % k¥ f @ B I hofo b fReno 2557007 Frp
RST ~» TfePeamik & e it o
18 e Product Specification (V1.4) 12.31.2003
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EM78P153S

OTP ROM
%4 RESET £ RST ~ T{rPhig
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
25 EE 22 R PwpRST-TPH 3
Event RST T P
Power on 0 1 1
WDTC instruction P 1 1
WDT time-out 0 0 P
SLEP instruction *P 1
Wake-Up on pin change during SLEEP mode 1 1
PrER 2 i
VDD
L
Oscillator N\ CLK
CLR

Power-on

Reset \

Voltage

Detector

WDTE
WDT WDT Timeout Setup Time RESET >

/RESET E

Product Specification (V1.4) 12. 31.2003
(This specification is subject to change without further notice)

e 19



EM78P153S
OTP ROM

4.6 ¥ ®r

rLT )00 EM78P153S = 4 T R L P s

(1) TCCi ¥ #

(2) PBf w fij » Mk 23T @ op

(3) #hgxe w7 (PBO/INTS! %)

EPET g~ T BTk H 0 4PEr F 5 B L& o (bl4r: “MOVRGRE” ) -
Ird R IT 0 POT EnE 51 BaT & iy - i T g ahslaes (5/INT S
P60 “F o drdk it (7 SLEP 4 £ 12 » PR 2 3 & i PORT6f » 2 1 @ %0 1
PORTGE#5 » /& T i 7 v fEEM78P153S © s il % » 3 2 fo ¥ Wig b o P& 5 4ot f7
SLEP & T - Adq 4 > F 2k @ #ridiv o R4 P #re £ 32 50X008 A2 745 4 -

REE Y ik 3 % 5 % 0 £ &7 toeddp end »ff o IOCFEY Wi i % B -
2h? R A Z D ENIRADISH, £ =& o &9 %04 4 B> T - 45 £ % A 5 008HE
Bo— i d WRA F AR 0 Vi AIRFHRA ek E Y MR o g 2P WIIRA
FALR B LG PR R ML E £ A

Higw 2k ¢ e (ENlsadLi7) o
ZINT4 4 (FRiv) ~ 27 ¥pt > T - 4 £ A8 p001IH =B~ 1) -

VCC

T0—

D Q | . IRQn )
IRQN————CLK  _ L/ : / ——INT
¢ Q RFRD IRQm
RF
ENI/DISI
m Q kR D 10D
~ oK IOCFWR
lIocF R L[
IRESET T
=

I0CFRD

]
O<iﬁLRF\NR

FLL o Ry A R
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EM78P153S
OTP ROM

471 575 EHF
EM78P153S+¥ 1 % adft 4k i3 B ¢ F #%RCiRZ Bt (IRC) - *HRRCHk&F &
5 (ERC) » 4 K 4riicst (HXT) frif o dm it (LXT) o % 7 vl gf 2 &
# B POCS1{rOSC2A = Az k E4F o £ 6/ i 7 doiv TV Z4P 5L -
ZTEDT A1 ive BT RIRAFIR B DB FHF -
%6 ¢ OSC1{rOSC2%_V ik j7 B chfi ;¢
Mode ‘ OSC1 ‘ 0SC2

IRC(Internal RC oscillator mode)
ERC(External RC oscillator mode)
HXT(High XTAL oscillator mode)
LXT(Low XTAL oscillator mode)

Q|0 ||k
Ol |O|F

<ER>
AHXT FALXT 2 i 9,% S 47 F 57 10 4~ R b+ %9 4 400KHZ -

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

472 5 o#EigElEpEE (XTAL)

EM78P153S+ #.OSCI3| 8} chek Inpt & 15 F Ixzh > JoF]124757 o

OSCl <—©<

OSCO [——>

Ext. Clock

EM78P153S

FJ12 PRpE A o g

e Sdep* ¥ 518 0SCO{-OSCIt P4 d i 1 FIR B R~ 2 4R 57 > 7134 ¢
B 7L EHXTE ELXTH g « 484 CL~ C2endfi il o d = & iR B4
Fo* " RARAREEFCL C2:thE g @ o B T LRS- 47 $558 {-AT strip cut
B

Bafi‘{%‘gﬁ”°
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EM78P153S

OTP ROM
C1
OSCI |
EmM78P153s | XTAL I j
OSCO X =
RS
F]13 o iH e 5
L8 L HRZEARLIRY Bt FRABA Y
Oscillator Type ‘ Frequency Mode ‘ Frequency ‘ Cl(pF) ‘ C2(pF)
455 kHz 100~150 100~150
Ceramic
HXT 2.0 MHz 20~40 20~40
Resonators
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
1.0MHz 15~30 15~30
HXT
2.0MHz 15 15
4.0MHz 15 15
<iaE>
1 2 4# (CL C2) ~ith+
4.7.3 *#RCH# 5 FH
h- B3 FERMETH LT P o R PRCEFE (FI6) T LT EA K 0 T
ot o T H % R P RCIRZ Berf b 1o ¢ e fE (Rext) » * % & (Cext) >
‘ﬂil T%,ﬁ_ﬁ;fz’ﬁ Ea 1¥_E' %—-E‘J#L]'a d = i/i_l Z‘,}’_gw] ) j{[‘i}r); £ iiﬁm%;ﬂ o
O FEEMLET LTS o ¢ FEA ) T20pF 0 FEE T it X T AMI o Aok v
PALE R o M FUSRF R AT DA R R i o
RCiRZ Bend JEEAR ] > T FARE o ¥ — 3 g > =7 o] e [RiE > bldelKIe o d
T NMOS% it & 7k v Faxw > IRz BT 872 4T
22 e
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EM78P153S
OTP ROM

AT PHERF > AR e o 1 IFRR - RCiRZ EINE ~ 34558 2 PCBF 3

= 50 *FK - A

Vcc

Rext

OSCI ﬂ
Cext

EM78P153S

7116 8 RC fr5 B B

Average Fosc 5V,25°C Average Fosc 3V,25°C
3.3k 3.92 MHz 3.63 MHz
5.1k 2.67 MHz 2.6 MHz

20 pF
10k 1.4 MHz 1.4 MHz
100k 150 KHz 1.56 KHz
3.3k 1.4 MHz 1.33 MHz
5.1k 940 KHz 917 KHz
100 pF
10k 476 KHz 480 KHz
100k 50 KHz 52 KHz
3.3k 595 KHz 570 KHz
5.1k 400 KHz 384 KHz
300 pF
10k 200 KHz 203 KHz
100k 20.9 KHz 20 KHz
AR C
[ 7 ¢+ Zep3 £ B 7 DIP# R E 77
[ ] ~EET
[ A F £+ 94 +30%
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OTP ROM

EM78P153S F‘x‘

474  p PORCIE 5 EH

EM78P153S#t & #RRCH;C » 4 FBA £ 4 AMHz - p 38RCIRZHG VT F H v 5 &
4r8MHz » IMHZz{r455KHz » # /il if % ¥ OPTION:RCM1{rRCMOA i k i 45 o =

OPTIONCALO~CAL2 = A2 ¥ M AT 2 A F o 2104 72 F® A& ~ R Rfe1 T
i 2 7 EM78P153Stp #RRC il 45 5 o

%1 p RRCH A F (Ta=25°C , VDD=5 V+ 5%, VSS=0V)

Drift Rate
Internal RC Temperature Voltage
Process
(0°C~70°C) (2.3V~5.5V)
8MHz + 3% + 5% + 10% + 18%
4MHz + 3% + 5% + 5% +13%
1MHz +3% +5% +10% +18%
455kHz +3% +5% +10% +18%

4.8 RAEAEEFE

EM78P153S% ~ 4 “plikfsF » v % L0 FALA A BA o 1 FALR K FH P
W AT A ALY R o

NFAEImE G Bier TIDEF 3 BRIRA R

Bit12~Bit0 Bit1~Bit0 Bit12~Bit0

48.1 Ap#AF 7 E (Word0)

Bit12 ‘ Bit1ll ’ Bit10 ‘ Bit9 | Bit8 ‘Biﬂ‘ Bit6 ‘ Bit5 ‘ Bit4 ‘ Bit3 ‘BitZ ‘ Bitl | Bit0
/IRESET IENWDT CLKS 0OSsC1 OCSso Cs SUT1 SUTO TYPE RCOUT c2 C1 Cco

Bit 12(/RESET) : &V % 75184 & =% o
0 : /RESET# it
1:/RESET# i+

BitLLUENWTD) : 5 " 1 %M B it = -

0: @
1: #3
<iEL>
# 18 #* PORTG 5/ 4% & T it et fllrt iy » 72 =4 F7 ¢ 4y » WDTE (IOCE# 7z £#6 1) &
ST o
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EM78P153S
OTP ROM

Bit 10(CLKS) : 45 4 % #p 45 i o

Bit 94-Bit 8(OSC1rOSCO) : 48 7 H-3k i 43 = -

#11 d OSC1{rOSCO Z_V¥ rijk j7 B 50
Mode ‘ oscC1 ‘ 0OSsCo
IRC(Internal RC oscillator mode)
ERC(External RC oscillator mode)
HXT(High XTAL oscillator mode)
LXT(Low XTAL oscillator mode)

OO |k |PF
O |, |O|F

(Ai)
BHXT #AXT 2 ji 5725 2647 F 4 R 4 < %9 % 400KHz -

Bit 7(CS) : 4c % =

0: 4

1: % 4¢ 73,'
Bit 64rBit5 (SUT14rSUT0) : & % 42drpd |3 437 -

%12 ¥ HaAeenS B Az IR Pt 3
SUT1 ‘ SUTO ‘ *Set-Up Time
1 1 18 ms
4.5 ms
288 ms
72 ms

O|Fr |O

1
0
0

L o A

Bit 4(# 4]):EM78P153Se# 4] i 45 i o
TYPE Series
0 EM78P153S
1 X

R 1O =" Rl piEF i

Pin Function

0 P64
1 0SCO
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EM78P153S

OTP ROM
Bit2-~1-0 (C2,C1,C0) : J :RRCHF s/t i o
C2-Cl-CO¥% s ¥
482 ApEZE#HE#FE (WORD1)
RCM1 RCMO
Bit 14-Bit0 (RCM1 RCMO) : RCH-3 i 45 i
RCM1 | RCM 0 | *Frequency(MHz)
1 1 4
1 0 8
0 1 1
0 0 455KHz
483 # “ID# & (Word 2)
| Bit 12~Bit 0
XOOOXKXXKXXXX
Bit12~0 : * * D 42
49 ¢ +iL

EERAT LT 0 TR E YU N FER e K1 T TRk adged o X PR
VDD4 #31.8VIT » * ah L2 25 4 X PS4 R4F10us > 7 #£ - EM78P153S
M EE D F Lo ek Vddr 2 T g P (50ms V) o ARt INE e s

THLITRm > hiF b B -}\f—a}émf * e, TR ﬁécmz}gmbﬁé%ﬁﬁgéﬁ*ﬁ_ o
AR e

410 ¥ BafedR 5 B efud = Bt

RFREEF ¢ 7 SUTOJeSUTL * = 5% % Jeijz Baud = pHjd » 3254 1 5l # 5o F]444.5ms
FI72ms e 2t % S h F A MR L IFAEFARM > AR T R PP ARK o Z12KP T 3R
%’ HuE = o E o

411 3§

F17 7 e i % 3 3RCA 4§ kb o R BR B KX 0 B FIVddit Bl A K1

fFe Foo et G PP > 7% ek o d T /RESETS! %renif v i 4 % t5UA » &4
R7# fo+ 7 40K o 37 #5514 /RESET ¢ Bol% 4% 202V LT o = g Dier £ g e
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EM78P153S
OTP ROM

Pt ¥ R w B o % B CHMS P LA o Ut R RLY kipr it L e R R A
2z ESDix » 31 %/RESET -

Vvdd S o
/IRESET R
D
EM78P153S
Rin
c

FAT HERE R E B g

4.12 &£ Ly

F#He A oVAddH 2 55 - 40 TVdd & Eiex 240555 B 351427
T HFER o FLI8-19% 55 5 B I v jL o

Vdd o Vdd
EM78P153S
/IRESET
1N4684
F]18 A £ g et B L
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EM78P153S
OTP ROM

vdd : e Vdd
R1
EM78P153S 01
IRESET
R2

il

F]19 7 £ ¢ g R gp et fi 2

413 414 &

Bh B nE p i b A3 E X ol - [ ERETe- £ S F ) il (tdem o i
Fodpd R I AL RS BB (- TR R F2MRFEY )
TARR L FR24c ® endp £ 4o"MOV R2,A", "ADD R2,A" » & —’“Ff FA4R2i2 78 K 3§ s
$ iFendy £ (40 1 "SUB R2,A", "BS(C) R2,6", "CLR R2", ) » ¥ % » 45 £ {7 5 &
ZEREE R

B R Ak dg 4 B RN B A R R R fO T N T Y SV T
A~ 1525 Dd AT EFES D o

(B) “JMP” - “CALL" - “RET" -» "RETL" -» “RETI" {ri #p+isds £ ( “IBS” |
“JBC” , “JZ" , JZA" , “DIZ" , "DIZA” ) il EMPGA S dp L W o T AR
HEEdp s RIEREA TSR o

a

% (A) o CODE# 5 51CLKS it 45 o 4o % CLKS® i = {352 ¥ 91 & 14535 F
A s o 4ok CLKS? F > -~ 1412 % d = [ 4R55 B8 md o

Ad- AR (A) - T E ¥ e GATRFER Y TCChp 20pha e L
CLK=Fosc/4 » @ #* #_Fosc/2,4- F]5%77% ©

Fe Bt ’alpé\ﬁsff_*ﬁ P H R

(HiEfeF 5 Bk - f_":_’F’KF’ PAAELE ] S ';FLOE\;E*%-’FQ_‘}M .

(2) VO & ur ek L $ 5 F e Vi foendy £ 7 -1U0% 5 Fo v

#F R AF- [ FRERAR v ha iR AT F R (PRETEFGE
B FHEE) B D AA- fehA R vhAdLT R E R G

iR
o v A Reedk T B F KT A7 - 4810 EA B FE o

28 o
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EM78P153S
OTP ROM

INS;:EL'JA(F:{CON 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 TP

0 0000 0000 0100 0004 WDTC 0 —> WDT TP

0 0000 0000 rrrr 000r IOW R A - IOCR None <Notel>

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 I[:toe'?rz‘;fta‘:k] — PC, Enable None

0 0000 0001 0100 0014 CONTR CONT - A None

0 0000 0001 rrrr 001r IOR R IOCR - A None <Notel>

0 0000 Oirr rrrr 00rr MOV R,A A—>R None

0 0000 1000 0000 0080 CLRA 0->A z

0 0000 11rr rrrr 00rr CLRR 0->R z

0 0001 OOrr rrrr Olrr SUB AR R-A— A Z,Cc.DC

0 0001 Oirr rrrr Olrr SUB RA R-A—> R Z,C,DC

0 0001 10rr rrrr Olrr DECAR R-1->A z

0 0001 11rr rrrr O0lrr DECR R-1 >R Zz

0 0010 0OOrr rrrr o2rr OR AR AvVR > A 4

0 0010 Oirr rrrr 02rr ORR,A AvVR >R Z

0 0010 10rr rrrr 02rr AND AR A&R—>A A

0 0010 211rr rrrr 02rr AND R,A A&R—>R Z

0 0011 OOrr rrrr 03rr XOR AR A®DR->A 4

0 0011 O1rr rrrr 03rr XOR R,A A®DPR->R Z

0 0011 210rr rrrr 03rr ADD AR A+R->A Z,C,DC

0 0011 11rr rrrr 03rr ADD R,A A+R—->R Z,C,DC

0 0100 OOrr rrrr 04rr MOV AR R—->A Z

0 0100 Oirr rrrr 04rr MOV R,R R—->R Z

0 0100 10rr rrrr O4rr COMAR R—> A z

0 0100 11rr rrrr O4rr COMR R—>R z

0 0101 OOrr rrrr 05rr INCAR R+1 > A Zz

0 0101 Oxrr rrrr 05rr INCR R+1 >R z

0 0101 10rr rrrr 05rr DJZAR R-1 — A, skip if zero None

0 0101 11rr rrrr 05rr DJZR R-1 — R, skip if zero None

0 0110 OOrr rrrr 06rr RRCAR R(n) - A(n-1),R(0) > C, C - A(7) C

0 0110 Olrr rrrr 06rr RRCR R(n) - R(n-1),R(0) > C, C > R(7) C

0 0110 10rr rrrr 06rr RLCAR R(n) - A(n+1),R(7) » C, C - A(0) C

0 0110 11rr rrrr 06rr RLC R R(n) - R(n+1),R(7) - C, C — R(0) C

0 0111 0OOrr rrrr 07rr SWAPA R R(0-3) —»> A(4-7),R(4-7) — A(0-3) None
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INS;—:T\IL'JA%CON ‘ HEX MNEMONIC OPERATION STATUS AFFECTED
0 0111 OLrr rrrr o7rr SWAP R R(0-3) <> R(4-7) None
0 0111 10rr rrrr o7rr JZAR R+1 — A, skip if zero None
0 0111 11rr rrrr o7rr JZR R+1 — R, skip if zero None
0 100b bbrr rrrr Oxxx BCR,b 0 — R(b) None <Note2>
0 101b bbrr rrrr Oxxx BS R,b 1> R(b) None <Note3>
0 110b bbrr rrrr Oxxx JBCR,b if R(b)=0, skip None
0 111b bbrr rrrr Oxxx JBS R,b if R(b)=1, skip None
1 00kk KKKk kkkk 1kkk CALL k PC+1 — [SP],(Page, k) - PC None
1 01kk KKKk kkkk 1kkk JMP k (Page, k) > PC None
1 1000 Kkkk kkkk 18kk MOV A,k k— A None
1 1001 KKKk Kkkkk 19kk OR Ak Avk—A z
1 1010 KKKk Kkkkk 1Akk AND Ak A&k—->A z
1 1011 KKKk kkkk 1Bkk XOR Ak A®k—>A z
1 1100 Kkkkk kkkk 1Ckk RETL k k — A,[Top of Stack] - PC None
1 1101 KKKk Kkkkk 1DKk SUB Ak k-A—> A zZ,Cc,DC
1 1110 0000 0001 1E01 INT PC+1 — [SP],001H — PC None
1 1111 Kkkkk Kkkkk 1Fkk ADD Ak k+A - A Z,Cc,DC
<iE 3>
B pip4 g * 7 I0C5~10C6 > I0OCB~IOCF -
| Léwuba‘;,ézﬂfJRFo
B i 47 iR FRF
30 e Product Specification (V1.4) 12.31.2003

(This specification is subject to change without further notice)



EM78P153S
OTP ROM

4.14 pt R %

AC Test Input/Output Waveform

2.4

0.4

2.0 2.0
o TESTPONTS
08 0.8

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")

CLK

/IRESET

NOP

Instruction 1
Executed

S A A A o

//

¢——Tdrh ———p

TCC Input Timing (CLKS="0")

CLK I

TCC

— Tins —p»

L]

I

¢ — TtcC—————p
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5 Hatd o )

Items ‘ Rating
Temperature under bias 0°Cto 70°C
Storage temperature -65°C to 150°C
Input voltage -0.3V to +6.0V
Output voltage -0.3V to +6.0V

6 ¢ 1 L

6.1 DC¥® ¥ 1L

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

Symbol‘ Parameter Condition i ‘ Typ ’ Max ’ Unit
Fxt XTAL: VDD to 2.3V Two cycle with two clocks DC 40 | 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 F-30% | 1500 |F+30%| KHz
IIL Input Leakage Current for input pins | VIN =VDD, VSS +1 pA
VIH1 Input High Voltage (VDD=5.0V) Ports 5, 6 2.0 \%
VIL1 Input Low Voltage (VDD=5.0V) Ports 5, 6 0.8 \%
Input High Threshold Voltage /RESET, TCC (Schmitt
VIHT1 . 2. \Y,
(VDD=5.0V) trigger) 0
Input Low Threshold Voltage /RESET, TCC (Schmitt
VILT1 . . \Y,
(VDD=5.0V) trigger) 0.8
VIHX1 | Clock Input High Voltage (VDD=5.0V)| OSCI 25 \%
VILX1 | Clock Input Low Voltage (VDD=5.0V)| OSCI 1.0 \%
VIH2 Input High Voltage (VDD=3.0V) Ports 5, 6 15 \%
VIL2 Input Low Voltage (VDD=3.0V) Ports 5, 6 0.4 \%
Input High Threshold Voltage /RESET, TCC (Schmitt
VIHT2 (VvDD=3.0V) trigger) 1.5 v
Input Low Threshold Voltage /RESET, TCC (Schmitt
ViLT2 (VDD=3.0V) trigger) 0.4 v
VIHX2 | Clock Input High Voltage (VDD=3.0V)| OSCI 15 \%
VILX2 | Clock Input Low Voltage (VDD=3.0V)[ OSCI 0.6 \%
Output High Voltage (Ports 5, 6)
VOH1 | (P60~P63, P66~P67 are Schmitt IOH =-12.0 mA 2.4 \%
trigger)
Output Low Voltage (P50~P53,
VOL1 | P60~P63, P66~P67), (P60~P63, IOL =12.0 mA 0.4 \Y,
P66~P67 are Schmitt trigger)
VOL2 | Output Low Voltage (P64,P65) IOL =16.0 mA 0.4 \%
IPH | Pull-high current Pull-high active, inputpinat 1 o6 | 156 | 40 | ua
VSS
IPD | Pull-down current Pull-down active, inputpinat |, | 55 | 159 | ,a
VDD
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Parameter Condition ‘ Min ‘ Typ | Max | Unit
All input and 1/O pins at VDD,
ISB1 Power down current output pin floating, WDT 1 pA
disabled
All input and 1/O pins at VDD,
I1ISB2 Power down current output pin floating, WDT 10 pA
enabled

/RESET="High', Fosc=32KHz
Operating supply current(VDD=3V) (Crystal type,CLKS="0"),

ICCl at two clocks output pin floating, WDT 15 15 30 HA
disabled
/RESET= "High', Fosc=32KHz
Operating supply current (VDD=3V) (Crystal type,CLKS="0"),
IcC2 at two clocks output pin floating, WDT 19 35 HA
enabled
. _ /RESET="High', Fosc=4MHz
1cC3 Operating supply current(VDD=5.0V) (Crystal type, CLKS="0"), 50 mA
At two clocks : .
output pin floating
/RESET= "High',
Operating supply current(VDD=5.0V) | Fosc=10MHz
IcC4 at two clocks (Crystal type, CLKS="0"), 4.0 mA

output pin floating

* YA A d R e BRI

@

Fhol o LA B EA B A A5 CH R E SR c SR LB TRkt 2 2y

6.2 AC®* T i

(Ta=0°C ~ 70 °C, VDD=5V+5%, VSS=0V)

Parameter Conditions
Dclk Input CLK duty cycle 45 50 55 %
. Instruction cycle time Crystal type 100 DC ns
Tins o
(CLKS="0") RC type 500 DC ns
Ttcc TCC input period (Tins+20)/N* ns
Tdrh Device reset hold time Ta=25°C 17.6-30% 17.6 17.6+30% | ms
TXAL,SUT1,SUT0=1,1 ) ° ) ' 0
Trst /RESET pulse width Ta=25°C 2000 ns
Twdtl* Watchdog timer period Ta=25C 17.6-30% 17.6 17.6+30% | ms
g P SUT1,SUT0=1,1 ’ ; :
. . Ta =25°C
* - 0, 0,
Twdt2 Watchdog timer period SUTL.SUT0=10 4.5-30% 4.5 4.5+30% | ms
Twdt3* Watchdog timer period Ta=25°C 288-30% 288 288+30% [ ms
SUT1,SUT0=0,1
. . Ta=25°C
* - 0, 0,

Twdt4 Watchdog timer period SUTL.SUT0=0.0 72-30% 72 72+30% | ms
Tset Input pin setup time 0 ns
Thold Input pin hold time 20 ns

Tdelay Output pin delay time Cload=20pF 50 ns

Product Specification (V1.4) 12. 31.2003 33

(This specification is subject to change without further notice)



EM78P153S

OTP ROM
*Twdtl: #3553 (SUTLSUTO)* %k TV ¥k iz BAdRpd » G hHdeficst ¢ - WDTE )
BXREET 2 (18ms)
*Twdt2: #5753 (SUTLSUTO)* %k TV ¥k 7 BAdRpd > G fHdrficst ¢ - WDTE &
BRBEET 2spE (4.5ms)
*Twdt3: #5313 (SUTL,SUTO)* & %V R 3% BAz4Rp # - A hdris ¢ » WDTE &1 pd
BREET opt (288ms) .
*Twdt4: #5753 (SUTLSUTO)* %k TV &7 BAdRpd > G h et ¢ - WDTE &
BXEET 22ptE (72ms)
Y EA R e BR N E
ol s B Al B kB L A25CH FE RS R o W AR T W A%
3
*N= i 45 e384 #f v &
R R EedE A d 24y 0 F (Bit6{rBits) A% e
6.3 IC#+
TR CEREAT VR LA A A E o H G O A SRR § e
Moo BB E Y BT AR DB o O endk (755 F)
Vih/Vil (Input pins with schmitt inverter)
2
Vih max (-40°C to 857C)
Vih typ 25°C o
Vih min (-40°C to 85°C) /
15 —
% /
a //
= ]
. /
< / Vih max (-40°C to 85C)
> Vih typ 25°C
05 f Vih min (-40°C to 85C)
0
2.5 3 35 4 45 5 55
Vdd (Volt)
Fig. 18 Vih, Vil of P60~P63, P66, P67 vs. VDD
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Vth (Input thershold voltage) of I/O pins

2.2
2 L
1.3
16
. Max (-40°C to 85°C)
S 14t
<
= 12t
- Min(-40°C to 85%C)
1 /
0.8
0.6
0.4
2.5 3 3.5 4 4.5 5 5.5
VDD (Volt)
Fig. 19 Vth (Threshold voltage) of P50~P53, P64~P65 vs. VDD
Voh/Ioh (VDD=5V) Voh/Ioh (VDD=3V)
0 0
s 2
R (U N 2 7 Al = 4T
<
E £
5 Min 70°C 5
s - S 6 f
Typ 25°C
20 F--Minoc /"~~~ -8
25 w -10 .
0 1 ) 3 4 5 0 0.5 1 1.5 2 2.5 3
Voh (Volt) Voh (Volt)
Fig.20 Port5 and Port6 Voh vs. loh, VDD=5V Fig. 21 Port5 and Port6 Voh vs. loh, VDD=3V
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Vol/Iol (VDD=5V) Vol/Iol (VDD=3V)
100 ‘ 40
Max 0°C Max 0°C
80 .
Typ25C o b o Typ 25¢C _ _
Min 70°C
2 O f--ffr o - Min 70°C
£ Ext-fLf- S
S S
40 F
0 t-JHf-----------------—----
20
0 0
0 . ) ; . s 0 0.5 1 1.5 2 2.5 3
Vol (Volt) Vol (Volt)
Fig. 22 Port5, Port6.0~Port6.3 and Fig. 23 Port5, Port6.0~Port6.3 and
Port6.6~Port6.7 Vol vs. lol, VYDD=5V Port6.6~Port6.7 Vol vs. lol, VYDD=3V
Vol/lol (VDD=5V) Vol/Iol (VDD=3V)
120 60
Max 0°C
100 -~~~ ~—""""f -~ 50
Typ 25T Typ 25°C
O r-————r-—f-f o 40 F
Min 70°C
. Min 70°C
< <
E 6 E 30t
S 2
40 + 20
20 | wrgf----——"""-"-"-"----------1
0 : : : 0 ‘ ‘ ‘ ‘ ‘
0 1 2 3 4 5 0 0.5 1 1.5 2 2.5 3
Vol (Volt) Vol (Volt)

Fig. 24 Port6.4 and Port6.5 Vol vs. lol, VDD=5V Fig. 25 Port6.4 and Port6.5 Vol vs. lol, VDD=3V
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WDT Time_out
35
30 f
Max 70°C
\V}E/ 25T
o]
2
g
e
o)
=
10
2 3 4 5 6
VDD (Volt)
Fig. 26 WDT time out period vs. VDD,
perscaler setto 1:1
Cext=100pF, Typical RC OSC Frequency
1.4
/’ R=3.3K
1.2
1 L
R=5.1K
= —_—
= 0.8 |
% 0.6
i3 R=10K
0.4 F
0.2
R = 100K
0
2.5 3 35 4 4.5 5 5.5
VDD (Volt)
Fig. 27 Typical RC OSC Frequency vs. VDD
(Cext=100pF, Temperature at 25C)
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ERC O25C Frequency vs Temp.{Cext=100pF, Rext=5.1K)}

1.015

1.0

1.005 W - 5
o 1 /
Iy L
= 09es
5 e
E 0585 /

098

0975

0,97

10 w F o 40 50 60 0
Temperature (°C)

Fig. 28 Typical RC OSC Frequency vs. Temperature (R and C are ideal components)

Frequency (M Hz)

IRC OSC Frequency (VDD=5V)
OSC = 8M Hz
OSC = 4M Hz
0SC = 1M Hz
OSC = 455K Hz
0 25 50 70
Temperature (C)

Fig. 29 Internal RC OSC Frequency vs. Temperature, VDD=5V
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IRC OSC Frequency (VDD=3V)
9
0SC =8M Hz
8 L
Ty
T
6 L
=
— 5 |
> 0OSC = 4M Hz
c
@ 4
>
g 3
L
7 b 0SC =1M Hz
OSC = 455K Hz
1 L
0
0 25 50 70
Temperature (°C)
Fig. 30 Internal RC OSC Frequency vs. Temperature, VDD=3V
Four conditions exist with the Operating Current ICC1 to ICC4. These conditions are as
follows:
ICC1: VDD=3V, Fosc=32K Hz, 2 clocks, WDT disable
ICC2: VDD=3V, Fosc=32K Hz, 2 clocks, WDT enable
ICC3: VDD=5V, Fosc=4M Hz, 2 clocks, WDT enable
ICC4: VDD=5V, Fosc=10M Hz, 2 clocks, WDT enable
Typical ICC1 and ICC2 vs. Temperature
18
~~ 15 L
f?:/ Typ ICC2
o Typ ICCL
5 127
O
9
0 10 20 30 40 50 60 70
Temperature ()
Fig. 31 Typical operating current (ICC1 and ICC2) vs. Temperature
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Maximum ICC1 and ICC2 vs. Temperature
24
2y Max 1CC2
<
2
% —___ Maxicci
jan
@)
15
0 10 20 30 40 50 60 70
Temperature (‘C)
Fig. 32 Maximum operating current (ICC1 and ICC2) vs. Temperature
Typical ICC3 and ICC4 vs. Temperature
4
35 1
_ i Typ ICC4
=2 3 yp
E 5t
B2
L Typ ICC3
5 1.5
1 L
0.5
0 10 20 30 40 50 60 70
Temperature (‘C)
Fig. 33 Typical operating current (ICC3 and ICC4) vs. Temperature
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Maximum ICC3 and ICC4 vs. Temperature

4
35 1 Max ICC4
< I
\E/ 3
2257
L
5 27 Max 1CC3
@)
15
1
0 10 20 30 40 50 60 70
Temperature ("C)
Fig. 34 Maximum operating current (ICC3 and ICC4) vs. Temperature
Two conditions exist with the Standby Current ISB1 and ISB2. These conditions are as
follows:
ISB1: VDD=5V, WDT disable
ISB2: VDD=5V, WDT enable
Typical ISB1 and ISB2 vs. Temperature
12
9 -
g Typ 1SB2
= 6
L
5
&) 31
Typ ISB1
0
0 10 20 30 40 50 60 70

Temperature ()

Fig. 35 Typical standby current (ISB1 and ISB2) vs. Temperature

Product Specification (V1.4) 12. 31.2003

(This specification is subject to change without further notice)

e 41



EM78P153S

OTP ROM %
Maximum ISB1 and ISB2 vs. Temperature
15
12
<:Es 9 Typ I1SB2
=
L 6 r
5
o 3 |
Typ ISB1
0
0 10 20 30 40 50 60 70
Temperature ()
Fig. 36 Maximum standby current (ISB1 and ISB2) vs. Temperature
Operating voltage (0°C~70°C)
25
= 15
=
b /
@ 10 /
o
i
% 5 =
|:| 1 1 1 1 1 1 1
2 25 3 35 4 4.5 5 55 o
VDD (Volt)
Fig. 37 Operating voltage under temperature range of 0°C to 70°C
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OSC=4MHz OSC =32K Hz
2.5 70
60
2 L
50
é 15 & % 40
— — 30 L
Max
1} 20
10 F Min
0.5 0
15 2 25 3 35 4 45 5 55 6 s )5 15 45 ss
\% V (Volt)
Fig. 38 V-1 curve in operating mode, operating Fig.39 V-I curve in operating mode, operating
frequency is 4M Hz requency is 32K Hz
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Kﬁ- 3

A FHEREF

OTP MCU ‘ Package Type ‘ Pin Count ‘ Package Size
EM78P153SP DIP 14 300 mil
EM78P153SN SOP 14 150 mil

0]
biru
P
o
é iu

14-Lead Plastic Dual in line (PDIP) — 300 mil

L ri =er'
E [} O
J'_AJJAJJL.JJAJJAJJAMJJ #’lj"”_'l

1 2 N

]
Az II II Al
’___EW
R

Bl

Symbal ] Min _JNormal | Max
A 43148
Al
A2 3429
c 0.356
D 19,304
E 0,628
2 2025
21 Ga25
B 0.559
Bl |.778
L 3. 3556
e 2540(TY R
Gl 0 ] | B
THE:
EDIP-4L S0MIL PACKAGE OUTLINE
CIMENSION
File :..”_,_ Edion: A
Unit : mm
% Seale: Free
Sheerlof 1
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14-Lead Plastic Small Outline (SOP) — 150 mil
H H H H H H H P Symbal MNormal "»1a\
A i;-'
i}
H
=\ E
O 2
H ] H H HHH : |.27TYP) -
jene .
L
. 1
le ’ N
) il i ‘
| T LL.
U s
gy&ﬁmmmpﬂmmﬂwfﬁ
DIMENSION
Fle: NS4 Edion: A
Unit: mm
Scale: Free
Materizl:
Sheerlof 1
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