EM78P257
OTP ROM

1. BfEfd

EM78P257 & — /MR FE md B CMOS £ 8 A7 el ds . 'ENEEL S > 2K*13 ALK
PET g Re LB fifi & (OTP-ROM) o &84 17— N oz AR (L MIRE P AR N, [T 12 A
PRI S K
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EM78P257
OTP ROM

2. ThEekr s

o 18 5| — EM78P257A, 20 5|l - EM78P257B
o TAEHEYER: 2.3V75. 5V
o TARRJEYEE:  0°CT70°C (Fkgk)
-40°C~85°C (. Mk &%)
o TAESZYEE: (R4 R 2 MR
* gEAREE: DC © 20MHz/2clks, 5V; DC ~ 8MHz/2clks, 3V
* RC #3: DC ~ 4MHz/2clks,5V; DC = 4MHz/2clks, 3V
* fIKIhFE:
* /NF 1.5 mA at 5V/4MHz
x W 15 pA, at 3V/32KHz
* PR 1 pA, FEREHRE T
o PN RC PR35 %8 (AMHz, 1MHz, 455KHz, 32. 768KHz)
* RC A A N E LA
o Al iR ys N A (Ims: 18ms)
o BN AT FE WDT TRk %S,
s BT UL PR, 24 P 1D s ptg A
« 80x 8 JyIN (SRAM, i FHAFA74%)
« 2Kx 13 P9 ROM
o WA 10 .
8 JMERRHE TR iR
* 8-bit SEINBPTHERS (TCO) WEHE SR A A vy, v b i
« 4 b,
« AT IR (ZhhEEs) N H .
* J 5T MOUSE IV Hil%.
o 74 H1 (SLEEP) =,
* 5 AT
* TCC ¥ H P b
* B NIRRT (7T AL SLEEP A5 A M i)
* MR
* IR it
* LU IR O
o gL E HIEAT WDT CETIE 28
* 8 ANAgFE hr 10 Ji
* 8N Al YRR TIT % 10
o 8N gafE Ny 10 .
o BEFRA RPN
o B
% 18 pin DIP 300mil  : EM78P257AP
% 20 pin DIP 300mil : EM78P257BP
% 18 pin SOP 300mil  : EM78P257AM
% 20 pin SOP 300mil : EM78P257BM
o AT K.

This specification is subject to change without prior notice. 2 08.15.2002 (V1.0)



EM78P257
OTP ROM

3. BIHEREE

cozpsz [ |1 . 18 P51/CO1/TCC3
CiN2+/Ps3 [ ]2 17 P50/CIN1+/TCC4
TCC/CIN2-/P54 [ ]| 3 L 16 P55/CIN1-/0SCI
/RESET/PT1 [ | 4 2 15 P70/0SCO
2
VSS
HE S 14 VDD
9]

/INT/P60 [ | 6 SNERE P67/IR OUT
TCCI/CIN3-/P61 [ | 7 12 P66/CIN4-/TCC2
CIN3+/P62 |: 8 11 P65/CIN4+
cosres [ | o 10 P64/CO4

B 1 SIMAECE - EM78P257A

F 1 5HER- EM78P257A

e JEIA7 A IhhRedik
VDD 14 - |HE.
0SCI 16 I |* XTAL #&4: @S4R%AsRoM I i .
* RCHL: RC Rk
0SCO 15 I/0 |* XTAL &Y: Sh4AR4R5 %0 Bl 2hdm .
* RCAL: WPEpiir, A —ANF 2 I i B o
* AR SN
P70~P71 4,15 I/0 [+ WBHIOH. (P71 NA/ENHIAN)
* FHENEERAATON.
P60"P67 6713 I/0 |* IO,
* Y ARIT
* FHENEERAATON.
P50 P55 173 1/0 |+ @AHIMN.
16718 * AL N
* 5| BHRIR AR AR I AT SLEEPASE 2 e .
* AL EERIAHTOM.
IR OUT 13 0 [ IR AU I, AT 4@ 4h20mAE i
/INT 6 I | TR SNE WO
CIN1-, CIN1+ | 16,17 I “=7 = E Vin— A AL
CIN2-, CIN2+ 3,2 I [x “+7 > [LEEs Vint HABHL
CIN3-, CIN3+ 7,8 I |*x CO174 Ebigcast .
CIN4-, CIN4+ | 12,11 I
01, CO2 18, 1 0
€03, C04 9, 10 0
TCC 3 I x SNBSS AN
TCC1, TCC2, , 7,12
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EM78P257
OTP ROM

/RESET 4 T WRWEN /RESETHARF AR, 45 8845 1l &2 A
% {EFRHERIEL/RESET/Vpp [HHLEANRE IS Vdd
* IR YCE N /RESETIAT N &6 _EFr.
VSS 5 - |
TCC5/P56 1 A4 20 | ]| psntcce
cops2 [ |2 19 | ] psucources
ciN2+/ps3 [ ] 3 18 | ] pso/ciNi+/TCC4
TCC/CIN2-P54 [ | 4 - | ] PpssiciNi-0scl
/RESET:IPS7SI [15 5 i_ [ ] P70/0sco
6 <
/INT/P60 7 E i
= 14 | | pemiROUT
TCC1/CIN3-/P61 8 13 | | P66/CIN4-/TCC2
CIN3+/P62 9 12 | ] PesicINg+
CO3/P63 10 11 | ] Pes/co4
K2 SFIHRE
x 2 5IHHEAR-EM78P257B
(i A Yt gk
VDD 15 - |HE.
0SCI 17 I |* XTAL #: Q4% A soM BN Bhim .
% RCHL: RC HRIGHMA.
0SCO 16 1/0 |* XTAL ZY: @ Adic o i i Bl 2 .
* RCAL: WP, AN —ANFR 4 8 30 ) I ey o
* ANABRIE SN
P70, P71 16,5 | 1/0 |* @10, (P71 AXAE M%)
* PR EERACHTON.
P60"P67 7714 | 1/0 |* d@AT0M.
* YA T M
* FHEAEERACHTON.
P50"P57 174 1/0 [% IO,
17720 LN VAL A
w5 JEIDR S 28R i) AASLEEPAR A nie .
* FHEAFERACHTON.
IR OUT 14 0 |* IR A5 B, mr e fib20mAE eI
/INT 7 I | TRl AN .
CIN1-, CIN1+ | 17,18 I “=“ > LLEes Vin- AL
CIN2-, CIN2+ 4,3 I [ “+7 > s Vint HAJ.
CIN3-, CIN3+ 8,9 I % CO1™4 Befsast .
CIN4-, CIN4+ | 13,12 I
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EM78P257
OTP ROM

03, Co4

TCC 4 * AN AL N

TCC1, TCC2 8,13

TCC3, TCC4 19, 18

TCC5, TCC6 1,20

/RESET 5 *  WERWEN /RESETHIRFEMRHT, B HlZet w5 AT
*  {EFRAERIZC/RESET/Vpp HIHLIEASREE L Vdd
*  UUREE N /RESETINAT A5 _Edr.

VSS 6 Hi.

This specification is subject to change without prior notice. 5
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EM78P257
OTP ROM

4. TheeHid

JINT ROM |« R2 | €Pstacko ]
. TCC
0SCO WDT timer .
; /RESET i AA STACK 1
OS(;I : : : STACK 2
Y vy v P —— ) STACK 3
Oscillator Timing y ' STACK 4
Control € Prescaler [ v aens
Interrupt » lnstru.ction STACK 6
controller Register
'y STACK 7
RAM
A
Built-in T RI(TCC) H i
osc
Instruction
R4 A decoder
I | ACC
\ v v

DATA & CONTROL BUS

TCC4/CIN1+/P50 [Xlg—p I I pIX| PEO/INT
TCC3/CO1/PS1 [Xlg—p »X| P61/CIN3-/TCCI
CO2/P52 [Xlg—P foCs Comparators COUNTER 10C6 E P62/CIN3+
CIN2+/P53 [t /0 Y VO ft—»X] P63/CO3
<« | < ' | < P64/CO4
TCC/CIN2-/PS4 M | ports vortel [
OSCI/CIN1-/P55 [ RS g >| R6 X Pos/CING+
TCC5/PS6 X > X P6O/CINA-/TCC2
TCC6/P57 P[P P67/IR OUT

B3 e e
4.1 THEHFHFR

1. RO (JAJE:HbhtFFA72%)

RO A —DSEEREAE I A as o B E DD AR MO — NIRRT IER 3R B AETAER] RO 1100
REFIOAE 4 SEhr L3RR AL B RAM B 54708 (RAD FTHR A $dis

2. R1/TCC (B 4dh/v%i2s)

o OPRE TCC & I AT T v st N B 4E 2 R I Bt AT vt £ . AMBAE 5 036t CONT 75 77 4%
(%5 4 f37 (CONT-4) HiE o

o FIHA T A AR 5.

o kR es (PRC) 4rHc4s TCC.

o Y NEER] TCC 1] LAIE BR TR A% 11 N 25

3. R2 (RB/FitHias) &Mtk

* R2 FOREMFMERR R 11 M05E. B 4 R T EMEH.

o X FAHNMEFEASRE™4 2K x 13 A2/ 5 OTP ROM Hulik. —MEF A 1K FK.

s EEMEAHT R IAMBBEN “0”7 .

o “IMP” 184 AVFXTRIETHEEE K 10 ML TERAM. FEik, “IMP” fifF PC Bk¥: B — T 4R
7 .

This specification is subject to change without prior notice. 6 08.15.2002 (V1.0)



EM78P257

OTP ROM

“CALL” 54353 PC IOk 10 A7, PC+1 MIEAMERR. Ht, FREFHADOHEER] I7E— TR #
T o

e “RET” ( “RETL k” , “RETI” ) 84K fE/FTH 5088 MR I B HEAR F AR T .

* “ADD R2,A” fuiFAHSCHWHEHE 3N 24987 PC, [RIRY PC HIZE 9 FI58 10 MLAiE =

* “MOV R2, A” RFHFFE “A” bl inE 3| PC FIK 8 AL, IR PC FIZE 9 FI28 10 figiE =

o {EfTHFTEERAE R2 HMERIFES (Bltm: “ADD R2,A” , “MOV R2,A” , “BCR2,6”, ....) #¥
SBPCHIZE 9 FIZE 107 (AB™A9) #iEE. Fith, BhititH RHITESRMIETIIAT 256 AL

o XF EM78257A/B, ZEPHATIES “IMP” . “CALL” EREZALITAFIRENAR R2 HMERIIE SN, REHF
2% (R3) W PSO ALHEMG M R2 BB AL (A10) .

* BT IRLEATREAR R2 MENTE S RERE L RS AL, HKBLSHBLEHLIEL A (felk/2 B
fclk/4) .

A
Y

A10 | A9~A8 A7 ~ A0 Stack 0

CALL K Stack 1

RET
Stack 2

RETI

000 Stack 3

RET K

Stack 4

Page 0

Y

Stack 5

3FF Stack 6

400
Stack 7

Page 1

Y

7FF

B4 BFHHERAR

This specification is subject to change without prior notice. 7 08.15.2002 (V1.0)



EM78P257
OTP ROM

00 RO
01 R1(TCC) R3<6> (I0CS)
02 R2 (PC) < STACK 0 0¢ 1 *
03 R3 (Status) STACK 1 10C50(I/O CR) I0C51(TCCA)
04 R4 (RSR) STACK 2 I0C60(I/O CR) I0C61(TCCBL)
05 R5 (Port5) STACK 3 I0C70(I/O CR) 10C71(TCCBH)
08 STACK 6 IOCAO0(COICS) IOCA1(HTR)
09 R9(CMPOUT) STACK 7 I0CBO(PDCR) I0OCB1(PTR)
0A RA(TCR(1)) IOCCO(OPCR)
0B RB(TCR(2)) IOCDO(PHCR)
oC RC(TCCPC) IOCEO(WDTCR)
oD RD(IRCR) IOCFO(IMR)
0E RE(MCR)
OF RF(ISR)
10
11 16x8
Common
Register

1E
1F
20 20 20
21 32x8 32x8

Bank Bank

Register Register

(Bank 0) (Bank 1)
3F 3F 3F

B 5 BUEFERICE
4. R3 CREFFEH)
6 3 1

This specification is subject to change without prior notice.
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EM78P257

OTP ROM

* Bit 0 (C) HEAIARE.
* Bit 1 (DC) %HBhEtfIbRE.
s Bit 2 () FARE.

M ANEAR G H NS R AT RE N 1
* Bit 3 (P) {RIhFEAREBAL

B EAT AN WDTC 482 R BEE N 1, 43047 SLEP 452 )51 A 0.

* Bit 4 (T) Af[E)% HiRE.

MPAT “SLEP”EL “WDTC 5 4-Wr ' 1, M B 78 WDT i i o 0.
* Bits (PSO) WHEREAL. PSO A THUE —MNMEFNAF I, M7 “IMP”
FFFBERSR 54 (it MOV R2, A I, PSO H53E NFEF RS04 11 47, ik —A>al
PIFEPAE 28 0. 5 RET (RETL, RETD) $84ANAE PSO 7. tHaiidiit, AN PSO AL1) 2 HT B,

2 3R [0 )R AN P A T s .

PSO P A48 00 [Hbhl]
0 Page 0 [000-3FF]
1 Page 1 [400-7FF]

* Bit6 (10CS) #3517 2% BUEFEAL.
0 = %+ 0 B ( T0C507T0CFO ) ;
1 = ¥E¥e 1 B ( T0C517I0CFL ) ;
* Bit 7 (RST) BErKEIfr.
1= DA | e B AN B 25 2 R e e e i
0 =M & AT i

5. R4 (FeBEFEFHFER)

Bit0™5 M T7EMm b hEA S Pk #55 Ar e (Hbdik: 0073F) .

Bit6 H TIEFAFMEIX 0 FIFFEEIX 1,
Bit7 &AMl H B/ 541
Bl 5 A s A7 IO E

. R5 " R6 (Port 5 ~ Port 6)

(o2}

* R5 and R6 10 $ffi 27 f7ae.
* R5ANE 6 S22, ( EM7T8P257A)
* R5 = ALIA e 4 0. (EM78P257A )

“CALL” ml# HoAth S 2

7. R7T (Port 7)
7 6) 5) 4 3 2 1 0
- - - - - - 1/0 1/0
* R7 10 iR &7 5.
o R7 SUEBALE .
8. RO (HLEZ&FN TCCRBFHFR)
7 6) 5) 4 3 2 1 0
CMPOUT4 CMPOUT3 CMPOUT2 CMPOUT1 - TCCCIF TCCBIF TCCAIF

e Bit 0 (TCCAIF) TCCA %sH HWirE.
e Bit 1(TCCBIF) TCCB % H FWrikr&.

TCCA R E 1, FHBME 0.
TCCB #t I E 1, FHEME 0.

This specification is subject to change without prior notice. 9
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EM78P257
OTP ROM

Bit 2(TCCCIF) TCCC #&H FWiFR&E. TCCC M & 1, TR o.
* Bit 3 RAFM, EHHK 0 .

e Bit 4(CMPOUT1) LELEia% 1 M4 R,

* Bit 5(CMPOUT2) ELE:a8 2 s &5 3.

* Bit 6(CMPOUT3) EL#:%% 3 M &5 54.

e Bit 7(CMPOUT4) LEEia 4 M4 R,

» Bit 4"Bit 7 HiLfL.

9. RA (TCC ##H|&F 2% (1))

7 6 5 4 3 2 1 0
- - - - - TCCATE TCCATS TCCATE
 Bit O(TCCATE) TCCA {5534
0: TCC1 M55 MK & At - s 3 o
1: TCCL JHME 5 M i AR AR A I - Hi e 184 in
* Bit 1(TCCATS) TCCA {55
0: PFRHEA I
1: TCC1 5| pifti
* Bit 2(TCCAIE) TCCAIF HWr{igefs.
0: 2%k TCCAIF ik
1: ffifie TCCAIF whikr
e Bit 3"Bit 7 RAHEH, EHEA ‘0 .

This specification is subject to change without prior notice. 10 08.15.2002 (V1.0)



EM78P257
OTP ROM

. RB (TCC ##I|&F 42 (2))

7 6 5 4 3 2 1 0
- TCCBIE TCCBTS TCCBTE - TCCCIE TCCCTS TCCCTE
* Bit 0(TCCCTE) TCCC 15 i4#:
0: TCC5 U5 LA = AR b I 15088 4
1: TCC5 JHME 5 M imr AR AR A I - H o 384 n
e Bit 1(TCCCTS) TCCC f55¥
0: PR il 3
1: TCCh Jiffi%
 Bit 2(TCCCIE) TCCCIF M {fifE.
0: 2%k TCCCIF ik
1: ffifif TCCCIF whikr
e Bit 3 RAFH.
* Bit 4(TCCBTE) TCCB g5 4%
0: TCC3 A5 MG A = AR 1h I - g 3 n
1: TCC3 JAME 5 M R ARAR A IR v E 25 15
 Bit 5(TCCBTS) TCCB 155U
0: PR i ] 3
1: TCC3 pfizt
 Bit 6(TCCBIE) TCCBIF W {fifE.
0: Z%|[- TCCBIF i
1: {fifg TCCBIF it
e Bit 7 FAFH.

11. RC (TCC TiRResil%is%)
TCC TR AL Hiae T S

PSR2 | PSR1 | PSRO | Bit7 [ Bit6 | Bitd | Bit4 | Bit3 | Bit2 | Bitl | BitO TCC Rate
0 0 0 v - - - - - - - 1:2
0 0 1 v \ - - - - - - 1:4
0 1 0 v \ v - - - - - 1:8
0 1 1 V v v v - - - - 1:16
1 0 0 V v v v v - - - 1:32
1 0 1 v \ v v v A - - 1:64
1 1 0 v v v v v v v - 1:128
1 1 1 v V v V V v v v 1:256
*V: AUE

This specification is subject to change without prior notice. 11 08.15.2002 (V1.0)



EM78P257
OTP ROM

. RD (IR Control Register A AM=HIFIEEE)

7 6 5 4 3 2 1 0
DP1 DPO MF1 MFO IRE HF LGP PWM

o Bit O(PWM) BKSEUE&I. % PWM = 1 M1 LGP = 0, LSB H¥2sfl MSB iHHsswidhl:, —AMikgs:
fikyae r= A IR H = 52 actually a PWM waveform format of PWM.

* Bit 1(LGP) &Rk, 9 LGP=1, mmyHE I [H) 27 A7 (L 20, — N Ffikodr=Az, e s
fkB s = ( Low—time ZFAF4sfINZE) x (Bkrf#H) x (1/Fosc)
W HF = 1, Bkyb#ifdE e i#% Fosco (B MF1, MFO i%3%).

e Bit 2(HF) M. 4 HF=1, BKPPAR LTI )4 — M Fosco 1.

* Bit 3(IRE) L HME IR AF REAL
0: %1k IRE, %1k H/W HIZhAE
1: ffifig IRE, Z%i- RB (Bit4 (TCCBTE) F1 Bit5(TCCBTS)), 3f:H. TCCBX #E Ayil-%ies. ks H/W
i ThRE. Port 5 FIP60-P66 WE AFRME 1/0 M. P 67 A IR Hith.

e Bit 4:Bit 5 ( MFO:MF1 ) : F#IBE

MF1 MEO Fosco
0 0 Fosc/1
0 1 -
1 0 Fosc/4
1 1 Fosc/8
e Bit6:Bit7 (DPO:DP1) : ISR MR IAJAN 5 &tk

DP1 DPO Ratio _
0 0 1:2(default) ] 12 ] 13
0 1 1:3 IR N
1 0 1:4 DN - s
1 1 _ 2 3

13. RE (Mouse Control Register RIniZ#|HF/EoR)
7 6 5 4 3 2 1 0

MOUSEN - - - - - - -
* Bit 0°Bit 6 FfHH
e Bit 7 (MOUSEN) Mouse N F{# REAL.
0: Z%F- MOUSEN. TCCA, TCCB F1 TCCC 1EMyhnit-%iss.
1: ffifl MOUSEN. TCCA, TCCBL Fl TCCC fEJMyauiitHiss. Ho| Ml E 2% 10080 1 10C90.

14. RF (FRrREFFER)

7 6 5 4 3 2 1 0
CMPATF CMP31F CMP21F CMP1IF - EXIF ICIF TCIF
“17 Forngsk, €07 FoREA TR

e Bit 0 (TCIF) TCC #SH hWitrE. TCC WHWEL, FEIKRMHEE.

e Bit 1 (ICIF) Port 5 BMINRAESHZDWIIRE. 24 Port 5 WANEK B, FEIHKLES..

e Bit 2 (BXIF) Ah¥hbidrds. B /INT FREEEA, FEIRMEE..

* Bit 3 RAFEMH, EHHA ‘0 ;

e Bit 4 (CMPLIF) ELER#$REHERFE, HLES 1 K Ol REXEHE 1, FEIHRAES..

* Bit 5 (CMP2IF) HEBPRAEURIRE, WS 1 FfH Co2 REMENE 1, FHETKHES.

This specification is subject to change without prior notice. 12 08.15.2002 (V1.0)



EM78P257
OTP ROM

Bit 6 (CMP3IF) HRERAHZIFE, HLES 1 HHAH CO3 REUERE 1, FEIHKLEES.
e Bit 7 (CMPAIF) HEAPRANTRRE, LSS 1 FH Co4 REMENE 1, FEIKRHEESE
* RF W[LAEIE4EE, HARHIESE L

» TOCFO J&AH 3% 1) H Wt B i 35 A7 2%

15. R10 ~ R3F

o 8-bit WAL
4.2 FRIIBE T 79

1. A (Bma®)

o WEEHEIEIL, R EIR R
o ANAIRES L.

2. CONT (¥EHIFFE2R)

7 6 5 4 3 2 1 0
INTE INT TS TE - PSR2 PSR1 PSRO
e Bit 0 (PSRO) ~ Bit 2 (PSR2) TCC FHRRBS(L.
PSR2 PSR1 PSRO TCC Rate

0 0 0 1:2

0 0 1 1:4

0 1 0 1:8

0 1 1 1:16

1 0 0 1:32

1 0 1 1:64

1 1 0 1:128

1 1 1 1:256

e Bit 4 (TE) TCC {5 5i4¥
0: TCC JME'5 KRS 4kI, TCC b 1
1: TCC WME T w2 L, TCC 1
e Bit 5 (TS) TCC 55§
0: PYHBFE4L S A
1: TCC 3l
« Bit 6 (INT) w¥fsige
0: RN DIST $5-4 sl v i bt il 1 e
1: 7NV ENT $848% RETT $84 e 14 o
* Bit 7 (INTE) INT {§EiA¥
0: INT SIBMES EAAT=A b
Lo INT SIS B = A b
* CONT HAREMEEH.
* Bit 6 LK.

3. I0C50 ~ I0C70 (I/0 ¥=#I&7E8s)

o 717 SESCW N 1/0 51BN BRSO, 0 8 XH h#a .
o 10C5 AN EMIAIHE X, (for EM78P257B only)

This specification is subject to change without prior notice. 13 08.15.2002 (V1.0)



EM78P257

10C7T  UCAMRMAL e X, Hee A ek
« T0C5 , 10C6 F1 10CT ZENELE M.

4. 10C80 ( TCC ##HIF/FH ):

OTP ROM

7 6 5 4 3 2 1 0

TCC2E TCC4E TCC6E TCCBE - - - -

« Bit 0°Bit 3 ZRfFEH.

* Bit 4 (TCCBE) ¥ 8sm W EREAL
1 = fdifig TCCB w77y, TCCB J&— 16 frit-%ies
0 = Z%11 TCCB 7 (B {H) . TCCB A& —A> 8 il £y

* Bit 5 (TCC6E): THE#s%E — M A{EREF=HIAL
For EM78P257B
1 = 4% MOUSEN 4 ‘17, 20 g X 4 TCCC [R5 — N N, 45 MOUSEN 24 ‘0’ 20 i
E SRR 1/0 1.
0 = X P57 Jy —ANXm 1/0 1.

* Bit 6 (TCCAE): THE#R2E — M AfEREF=HIAL
For EM78P257A
1 =t MOUSEN b ‘17, 17 BHIsE Sk TCCC [l — AN N, st MOUSEN % <0’ 17 Ji
SRR T/0 .
0 =& P50 & —/ MW 1/0 M.
For EM78P257B
1 =t MOUSEN & ‘17, 17 JHIsE Sk TCCC [l — AN . st MOUSEN % <0’ 17 Ji
JE SRR 1/0 .
0 =& P50 & —/NXWa 1/0 M.

* Bit 7 (TCC2E) #8828 —H N\ g hifr
For EM78P257A
1 = MOUSEN 24 ‘17, 18 JisE Sk TCCC (R — N AN, 45 MOUSEN 4 ‘0’ 18 Ji
E SRR 1/0 1.
0 =X P50 4 —/NAUA) 1/0 .
For EM78P257B
1 =l MOUSEN 24 ‘17, 18 JisE Sk TCCC R — N A, 4 MOUSEN 4 ‘0’ 18 Jii
JE SR 1/0 1.
0 =X P50 4 —/NAUA] 1/0 .

5. 10C90 ( LE=HIFAE ):
7 6 5 4 3 2 1 0

COIE4 COIE3 COIE2 COIE1 CE4 CE3 CE2 CEl

* Bit 0 (CE1) b4 (CO1) fFREAL
0 = Lbiegssmd o1 221 (BhivE) .
For EM78P257A
B 18 mIikFEESN P51 BE TCC3. 41 MOUSEN = ‘17,
MOUSEN = “0” , JH RB [fJ TCCBTS 4o ¥k 5E.
J 17 Wik P50 BE TCC4 . WiBE MOUSEN = ‘17
BEPE TCCA, TRNIESE P50

E X ki N TCCB (TCC3).

[} TOC80 [f) TCCAE frth Ny

iR

IR

This specification is subject to change without prior notice. 14
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EM78P257
OTP ROM
i1 CODE option ff) Bit 9,8, 7 X, Mik#EN 1,1, 17 , ) 16

16 wIiEPEN P55 B 0SCI,
& XK P55, e Xk 0SCI.
For EM78P257B
19 WI3EFEAEH P51 BR TCC3. WIS MOUSEN = ‘17, & X AN TCCB (TCC3). iR
MOUSEN = “0” , MU RB [ TCCBTS {1 ¥R 5E.
Ji 18 W3k P50 X TCC4 . i MOUSEN = ‘17 [ 10C80 ¥y TCCAE fthly ‘17, N
e TCC4, TFNEFE P5O0.
J17 Wl P55 Bk 0SCT, HiCODE option () Bit 9,8, 7, Mk 1, 1,17 , W 17 J
JESCh P55, A XA OSCI. .
1 = Lkigds col FTH.
For EM78P257A
Ji 18 ATk P51 BE CO1, Hi 10C90 f¥) COIEL o ¥ E.
A 17 Haddeshy CINI+ |
JE 16 TR A P55, CIN1- 8% OSCI, i T0CAL skyesE. Wi CIN1- HAh comparatorl (-) %
A, WEZBPRAHKE t CODE option [ Bit 9,8,7 ¥iE, MikfEN ‘1, 1,17, 16 e Xk
P55, ) S 0SCL.
For EM78P257B
Ji 19 AT A P51 BE CO1, Hi 10C90 f¥) COIEL o ¥ E.
Ji 18 Ha kel CINI+ |
17 TR h P55, CIN1- 8% OSCI, Hy T0CAL skdesE. Wi CIN1- HAh comparatorl (-) %
AN, TURZBER K5 1 CODE option [¥) Bit 9,8,7 whug, Mik#N ‘1, 1,17 W 17 e Xh
P55, W5 A OSCI. . .
* Bit 1 (CE2) ELE#: (CO2) fEREfr
0 = LA CO2Z XM of f (BRAA1H).
For EM78P257A
JH 1A REMSCH P52 .
J# 2 A REfiCh P53,

f| 3 WrEFEy P54 B TCC, s liEdlFFAr AR5 5 {0 (CONT-5) Y. %4 1S = ‘17, U 3
J|sE Xl TCC, RIIE Sl P54

For EM78P257B

B2 A REMCH P52

i3 A BEMCA P53.

B4 WS PR4 BL TCC , JEHIEHIGEEROE 5 AL (CONT-B) YiEl. 4 1S = ‘17, W 3

JisE SR TCC, e XLy PhAa.
1 = s co2 #TJT.
For EM78P257A
JA 1A AT SE S P52 BE CO2 , H1 T0C90 ) COIE2 firysE.
J 2 A PTIE A CIN2+ .
B3 AIEEREACh PB4, CIN2- 8K TCC, A TOCAO #RyE (). iR CIN2- R L4 1
comparatorl (=) A, RIS Hf2HI 25 /7 281028 5 2 (CONT-5) YRig. 24 TS = ‘17, W3 A
HCh TCC, fHNflCh P54,
For EM78P257B
J 2 A ATk P52 BE CO2 , H1 T0C90 ) COIE2 firysE.
JI 3 A PTIE A CIN2+ .
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EM78P257

OTP ROM
M4 PIEREAMH P54, CIN2- 8K TCC, J&h IOCAO ). Wil CIN2- RMCH L&A 1
comparatorl (=) HiA, [FIZMRF = H T A48 5 5 2 (CONT-5) . 4 TS = ‘17, W3
ik TCC, FHMIKCh P5A.
* Bit 2 (CE3) EhEess (CO3) f#HAEfr
0 = Lbiss Co3 ki (Bl .
For EM78P257A
JI 9 A ATIEHE R P63.
JE 8 AN RI A P62 .
B 7 A ATk P61 B TCC1. 4n%: MOUSEN= ‘17, & SUBIMHCH TCCA (TCC1) H% . i MOUSEN
= ‘0’ , JJH RA [ TCCATS ¥riE.
For EM78P257B
JE 10 A RTERE A P52 BE €02 , Hi T0C90 f#) COIE2 o ¥ sE.
9 AR R CIN2+ .
i 8 mIIEFEMCA P54, CIN2- Bk TCC, +&H1 I0CAO #esEmy. 4nf CIN2- R hEbids 1
comparatorl (=) HiA, [FIZBRF = H T A48 5 5 2 (CONT-5) . 4 TS = ‘17, W3
ik TCC, FHMIKCh P54
1 = s co3 I
For EM78P257A
JE 9 A ke P63 BE CO3 , 1 10C90 f¥) COIE3 PhiE.
B8 A TIEREN CIN3+ .
JE 7 mIREEEA P61, CIN3— Y TCC1, [ T0CAO ¥sE. WiH CIN3— ARk He#i#% 1 comparatorl (-)
BN, MNZEEPRASR B RA B TCCATS ¥sE. 4 TCCATS = ‘17, W 7 &Sk TCCL,
£ XK P6L.
For EM78P257B
B 10 AV ATk P63 BE CO3 , Hi I0C90 [ COIE3 #hiE.
A9 AN RTEHE R CIN3+ .
i 8 mIREEE A P61, CIN3- BE TCC1, [ I0CAO ¥kiE. Wi CIN3— ARMh HL#i#% 1 comparatorl (-)
BN, MEZBEIEPIRAR  RA Y TCCATS ¥, 34 TCCATS = ‘17, WIRH 7 & SCh TCCL, 5
E SN P61
* Bit 3 (CE4) HhE#% (CO4) fFREAL
0 = LbAgas Cco4 5G] (Bhdf).
For EM78P257A
JHI 10 AR IERE P64 .
JH 11 AR P65 .
W12 XAk P66 BE TCC2 . Wii MOUSEN = ‘1’ , [A]IS 10C80 f¥) TCC2E fiith h ‘17,
W& E AL N TCC2, 5I¥E k) P66.
For EM78P257B
A 11 AN AT ikEE Pe4 .
JH 12 Ak P65 .
B 13 AV AIEEER P66 BE TCC2 . 4 MOUSEN = ‘17, [AJISF T0C80 f#) TCC2E firth 2k ‘17,
W& 2 AL N TCC2, 5I¥E k) P66.
1 = Eieas cod FTJT.
For EM78P257A
10 {XATERE R P64 B8R €04 , 1 10C90 [ COIE4 fi7 HsE.
11 AR R CINA+ .
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JH12 WIIEHE N P66, CINA-
comparatorl (=) f A, 4 MOUSEN

TCC2, TFM¥E N P66.
For EM78P257B

BT ANATIERE S P64 Bl CO4

12 A ATERESh CINA+ .

B 13 W IE#EN P66, CIN4-
comparatorl (=) &\, 4 MOUSEN = ‘1’

TCC2, M E N P66.
* Bit 4 ( COIE1 ) &% P51 MNLELE:SS CO1 Wy (CE1 A#kfERE)

1= P4 Al Re

EM78P257
OTP ROM

i I0CAO #hsE. Wi CINA- R b e 1
J¥ H. 10C80 M) TCC2E fi7. &N ‘17, W EZH N

. TCC2,
- (1’

i T0C90 1) COIE4 7 ¥ sE.

B TCC2, o TOCAO phE. WAL CINA- ik LGB 88 1

J¥H. TOC80 1) TCC2E fvr. [Fls&k 17, W¥ &z A

0 = Lhigsssmizkil, el P51 .
e Bit 5 ( COIE2 )#&5E P52 NLb#ias CO2 s (CE2 ASRAERE)

1= P4 AL RE

0 = [higastmtizR i, %ch Po2 fHH
* Bit 6 ( COIE3 ) ¥ P63 4Lt#a% Co3 Wit (CE3 WRakfERE)

1= B4 AL fRE

0 = LhigasimtZR L, ch P63 f# .
* Bit 7 ( COIET ) ¥ P64 MELHE:3% CO4 M (CE4 ik {FERe)

1= PR b Al Re

0 = [bBasfm ARk, fMoh P64 1] .

6. I0CAO ( CO- INPUT Combine sequence HLEZZR AN E)
DUSH HLAR B HE T 16 FhAE A SRS 2.

7 6 5 4 3 2 1 0
- - - - CI3 CI2 CI1 CIO
xR3 HRMANREERAEGYIE
CI3 | CI2 | CI1 | CIO [CO— Input combine status Comment

0 0 0 0 N/A 1,2,3, and 4 —> negative inputs,
0 0 0 1 1,2 CIN2- —> negative input; CIN1- —> normal I/0 pin;
0 0 1 0 1,3 CIN3— —> negative input; CIN1- —> normal I/0 pin;
0 0 1 1 1,4 CIN4- —> negative input; CIN1- —> normal I/0 pin;
0 1 0 0 2,3 CIN3—- —> negative input; CIN2— —> normal I/0 pin;
0 1 0 1 2,4 CIN4- —> negative input; CIN2- —> normal I1/0 pin;
0 1 1 0 3,4 CIN4- —> negative input; CIN3— —> normal I1/0 pin;

CIN3- —> negat000ive input; CIN(1, 2)— —> normal I/0
0 1 1 1 1,2,3 .

pin;

CIN4- —> negative input; CIN(1,2)— —=> normal I/0
1 0 0 0 1,2,4 .

pin;

CIN4- —> negative input; CIN(1,3)— —=> normal I/0
1 0 0 1 1,3,4 .

pin;

CIN4- —> negative input; CIN(2,3)— —> normal I/0
1 0 1 0 2,3,4 .

pin;

CIN4- —> negative input; CIN(1, 2, 3)- => normal 1/0
1 0 1 1 1,2,3,4 .

pin;
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EM78P257
OTP ROM

CIN2- —> negative input; CIN3— —> normal I/0 pin;
1 0 1 4,2 CIN2- —> negative input; CIN4— —> normal I1/0 pin;
CIN2- —> negative input; CIN(3,4)— —-> normal I/0
1 1 1 0 4,3,2 .
pin;
) ) ) ) L43 C¥N3* -> negative input; CIN(1,4)- -> normal I/0
pin;
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EM78P257

OTP ROM

f: ( CI3,CI2,CIL, CI0)= (1010) => Lhiiss 4(-) , W 3(-), Hhisss 2 () s i,
CIN2— A1 CIN3— #RMHCHFRUAE 1/0 4.

\
cnie N

CO1

CIN1-

/
CIN2+

CIN2-
(Normal I/0)

CIN3+

CIN3-
(Normal 1/0)

CIN4+ n
CIN4-

CO4

7. I0CBO (Pull-down Control Register Fhuis#lZiFas)

7 6 5 4 3 2 1 0
/PD57 /PD56 /PD55 /PD54 /PD53 /PD52 /PD51 /PD50
e Bit 0 (/PD50) P50 FhrfsiBezHifr.
0: fHEEN S~z
1o 2EIEN Ry

e Bit 1 (/PD51) P51 TFhrfdigeihifr.

e Bit 2 (/PD52) P52 TFhrffgeihifr.

s Bit 3 (/PD53) P53 T hrifi R HIAL.

e Bit 4 (/PD54) P54 TFhrffgehifr.

e Bit 5 (/PD55) P55 T hrff REFEHIAT.

* Bit 6 (/PD56) P56 Thrffigesifz. ({XAHT EM78P257B)
* Bit 7 (/PD57) P57 FHuffifEi=HifI. ({XFHF EM78P257B )

» I0CBO #HfFasA WiLE M.
8. I0CCO (Open—drain Control Register JEtRIFEEIEHITFIEES)

7 6 5 4 3 2 1 0
0D67 0D66 0D65 0D64 0D63 0D62 0D61 0D60
e Bit 0 (0D60) P60 IR T4 REFEHIAL.
0: A& 1 IHR T B i
L: i RedmAB T i 4
e Bit 1 (0D61) P61 ¥mHRITHfH BEIzHIAL .
Bit 2 (0D62) P62 Wl ITBE {5 Be i Hilfr.
Bit 3 (0D63) P63 JwikFFB&AE RE$ HlLL.
Bit 4 (0D64) P64 JstkFFB&AE REHE HILL.
» Bit 5 (0D65) P65 WAk FTR&H BeIfL.
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Bit 6 (0D66) P66 WeHKITBEAF BEdEHIAL.

EM78P257
OTP ROM

e Bit 7 (0D67) P67 ¥RARITR&AH Be=HIfL.
* 10CCO HFF|MREMIZEH.

9. I0CDO (Pull-high Control Register L3viZ#|FiEs%)

7

6

5 4 3 2 1

/PH57

/PH56

/PH55 /PH54 /PH53 /PH52 /PH51 /PH50

10.

11.

Bit 0 (/PH50) P50 /s geisssifr.

0: 1#aE

g

[ a1t 4

Bit
Bit
Bit
Bit
Bit
Bit
Bit
10CDO

~N O O W N~

(/PH51)
(/PH52)
(/PH53)
(/PH54)
(/PH55)
(/PH56)
(/PH5T7)

P51 bhrff ge#EilhL.
P52 bhifFREFEHIAL.
P53 by el hL.
P54 bhifFREFEHIAL.
P55 by ff e Hi AL,
P56 bhrffaeEmlsL ({UH T EM78P257B )
P57 LhrffaeEsIsL ({UH T EM78P257B )

FHBETEEH.
IOCE0 (WDT Control Register FHI IS4 F/F4:)

7

6 5

4 3

WDTE

EIS

PSW2 PSW1 PSWO

Bit 7 (WDTE) & II1M%E B 2815 REF Hll AL

0: %1 WDT.
1: fifife wDT.
WDTE J& n] 1525 1.

Bit 6 (EIS) P60 (/INT) &M izHIfL.

0: P60, X 1/0 .

L: /INT, AMHWrE. X FrisL R, P60 1) 10 #2147 (10C6 ¥ bit 0) DAZRE N 17,

™ EIS

_ //0//
- )

JINT B NI e, 24 EIS = 717, /INT B ANJEEPIRZS e n BAZE i Port

6 (R6)MiLE. =LK 8.

EIS A5

Bit3™5 FRAFH.
Bit 0 (PSWO) ~ Bit 2 (PSW2) WDT FHF&E:fr.

PSW2

PSW1

PSWO WDT Rate

0

0 1:1

1:2

1:4

1:8

1:16

1:32

=== ]| O

1:64

= Ol |l= =IO

—|lol—|lo|l—~—|Oo]|+—

1:128

IOCFO (Interrupt Mask Register HWi 5k T 17 2%)

This specification is subject to change without prior notice.
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12.

13.

14.

15.

EM78P257
OTP ROM

7 6 5 4 3

CMP4IE CMP3IE CMP2IE CMP1IE PPC/CMP EXIE ICIE TCIE

e Bit 0 (TCIE) TCIF HMifffEfr.

0: %511 TCIF iy
1: ffige TCIF ik

e Bit 1 (ICIE) ICIF #¥{#fepr

0: Z&iF ICIF ik
1: ffife ICIF it

e Bit 2 (EXIE) EXIF $¥{#Reir

0: Z&II- EXIF ik
1: {fife EXIF i

* Bit 3 (CMP/PPC) MARE Mrys.

0: PPC H Port 5 HIARA SR MEE G {EHE)
1: CMP, LIRS A e (7 At i

e Bit 4 (CMP1IE) CMP1IF HrifsFfefs.

0: 2%11 CMPLIF 17
1: f#ife CMPLIF Hy

e Bit 5 (CMP2IE) CMP2IF = Wi{f Refr.

0: 2% CMP2IF Pl
1: fife CMP2IF it

e Bit 6 (CMP3IE) CMP3IF = Wi{f Refr.

0: 2%k CMP3IF ik
1: fife CMP3IF it

e Bit 7 (CMP4IE) CMP4IF HirfsFfefr.

0: Z%I- CMPATF i
1: ffige CMPAIF rhlky

o B E IOCFO ML “1770] LA4r H 48 BEAE < AN o .
 BHIFRWEREE T AT ENT #8437, B RIZEIEE AT DIST $5431T. S LK. 10.
« I0CFO AJiZE.

10C51 ( TCCA +1%%: )

AN @ RIS, FEATA S AL 4 RS iR, 7E Mouse BUaUF, EHII SRS, EH
(50 S WS I

10C61 ( TCCBL +#¥t#%) /LSB ¥ 3%

TCCBL J&—A~ 8 PrlfEmir#ss, TR TCCBX WHMEAL . TEATA BAL L&A i B aliskg. 78
Mouse Bz, ‘& MRS 76 IR B, B RIS, e it B e N 4.

10C71 (TCCBH +#(2%) /MSB i#(3%

TCCBH &~ 8 i ehihdisy, &A=& TCCBX MImfL . (EATAT AL R ol s 5 aliEks. 4
TCCBE (10C80) 4& “0” U TCCBH #%2%&1l, *%4 TCCBE J&” 17 | TCCB J&—/~ 16 KMt 5ess. 75
IR BT, Bt 5, e e 2.

10C81 (TCCC % )

A 8 ML BT EES. AEAT TR AL A PR S R ER. AE Mouse BT, AN Sy, AEH
ERET R A
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EM78P257
OTP ROM

6. I0C91 ( i B8] & FF4% )

8 S AL R IR T A 42 o PR A 1) AL P R TR
DRAFFAE A7 b T RE B € T P YT K H I FLAGLIG: 21 A it B B 1) 204 HH it (14
TS RE Al R a5

o= (AP ] 25478 PREFATHBETIMED /fosc

17. T0CA1 ( =H P HFFSS )

8 A el FEL Y- I T A st 42 o R AN I ) g HELP - IR L.

DRAFFAE A7 P KT REBUE € T P YT H H I FLAGLIG: 21 &y Hh BRI AN (4. 205 gt AN
W TR Wl R AT

tuo= (RSP I ) AP A7 s ORFFIHIEHIED /fosc

18. T0CB1 ( Fkyiid[a] %2 )

AL LY IR T A7 5 Ay HF I 8] 2 47 BB AR B PN BBk I . >4 — a5 A7 s O E AN 5
RN A UK R N 2 OB, IR e g8 <07 I, ket E I SRR TS AN A AR
{E.

4.3 TCC/WDT & Prescaler

TPASALTE s 43y TCC AT WDT (R TR #%. CONT ff) PSROTPSR2 Ao E TCCTM R B ) LL . [A]
FfHb, TOCEOZT A7 4% 1) PWROPWR2 A7y WDTTHRER#ZSIILLEE. Tiikkas (PSROTPSR2) Rkl i RR 'S
ANEHEETCC, WDTHIR A G ALl i A T454 “WDTC” A1 “SLEP” . [&l6 % TCC/WDT ) Hi ik 4]

« RI(TCC) J&—A> SALEIf2s /1% as. TCCTHEI I Eh vl LAJE P B I Bh i W TCCH | RIS FR 3 m k¢

(PIANERAE SN S TCCAE YA NI, TUAREANFE & B BATCOR & — (AT TR 4 i) . anfs. 6

Fi7~, HHCODE Option fif <CLKS>I%E$% CLK=Fosc/2 B CLK=Fosc/4. UNHCLKS#"0”, MICLK=Fosc/2 ,

WIRCLKSZ"1”, WICLK=Fosc/4. WIRTCCH S5 Z ST B, WITCCT I RS A EL T BRVETCC

Foshn—.

o FIIMER A NI A HHE T IRCHR S 2%, RIME 5 28 (3835 s g 1k, WDT &gk 8Eia 1y

(PhinfE e ) . 7 IE WS AT B AE MBI R, —NWDTHS A5 54 S B HIZ AL Cnd fir).

TEFRAEBEAT, Il g, WDTnJ ABE R Al e a2k k. 2 WIOCEO 73 47 #% 1) WDTEAR. Hfiik. Wik

TR S,  WDT %I AIRZ A 18 msh.

O

Y OE: VDD=5V, @ 7IfH = 16.5ms + 30%.
VDD=3V, @ 7 iE = 18ms + 30%.
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EM78P257
OTP ROM

Data Bus

CLK(Fosc/2 or Fosc/4)
E' M 1 i
TCC _ > v
Pin U SYNC TCC(R1)
—» X 2 cycles
1
TE TS TCC overflow interrupt

—ﬂ 8-bit Counter (RC)‘

PSRO "PSR2

WDT —b\ 8-bit Counter
I \ —' 8-to-1 MUX %7

\ 8-to-1 MUX
WDTE [ PWRO~PWR2
(in I10CE)
WDT timeout

Zl 6 TCC F1 WDT AHH
4.4 1/0 Ports

I/0%7 47 %% (Port 5, Port 6, Fl Port 7), J&XW[A=# I/0 H. Port 5 HABRMEHKNEE Ef. [
FER), P6 HAHRMAHIRIEIT . Port 5 RN EA — AN ACRSSAS P (Einei®) shegst o
BAT A RN T . AEANT/0 5 HIRAT DL T /03 R 27 A7 2% (10C5 ™ TOCT) i Sk A\ Bl i H.
I/0 Z3AE88A 1/0 P AE2sHR L[ B 5 K], Port 5, Port 6 A1 Port7({T/0f 0k K RneE E7,

8, M .
L —
| i Q ; D u
- CCLK +—— PCWR
—Q L
[PORT - <] a fo . 10D
- CCLKi PDWR
—Q L
T PDRD
o[ M ’J
, U
X -

TR RO s A R AE .
B 7 Port 6 Fl Port7 i 1/0 OHEEK 1/0 BH| SR
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P50 ~ P57

| PCWR

EM78P257
OTP ROM

10D

T

| PDWR

v

INT

VRN
VEE:

P
OK;
L o —

IHR T i LR AT R FE I .

B 8 P60(/INT) [ I/0 DIEak & 1/0 #5458

iiﬁ

P
R
clk <— PCWR
c
L
I

10D

PORT

b
e
i PDWR
S~
PDRD
b
=P
o
7

D

VR B B R i F s BT RO AE B .

B9 P50°P57 [ I1/0 DR f% 1/0 #4517 58

This specification is subject to change without prior notice.
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EM78P257
OTP ROM

o

} Interrupt

5

[/SLEP >

i RF.1 ENI instruction
D
E Q
CLK D
o - *R
L Q CLK
T —la £
DISI instruction
/ Interrupt
(Wake-up from SLEEP)
# Next Instruction

(Wake-up from SLEEP)

B 10 Port 5HINIRZARBZZ Wi/ MeBETHRETT HRIE

K4 Port 5 MNRTZERWEE/ FRITIRERTX

Port 5 AR AR/ 7 D RE TV

(I) Port SHEARAS AL R it FH L
(a) Before SLEEP
Disable WDT
Read 1/0 Port 5 (MOV R5, R5)
Execute "ENI” or “DISI”
Enable interrupt (Set IOCF. 1)
. Execute ”"SLEP” instruction
(b) After Wake-up
1. IF "ENI” = Interrupt vector (3FEH)
2. IF ”“DISI” - Next instruction

1 Lo

(IT) Port HHIAMRAR AL T AV
1. Read 1/0 Port 5 (MOV R5, R5)
2. Execute ”“ENI”
3. Enable interrupt (Set IOCF. 1)
4. TF Port 5 change (interrupt)
- Interrupt vector (3FEH)

4.5 F LA AR

1. BAr

ST RS

(1) _bEHsEAr;

(2) /RESET 5| JiHl o 5 A

(3) B Vs i i i (W CAfifE) .

RO A7 5, B8 AR E B ADREL 18ms 80 Ims (ARG EELIN ). G Hohk

000, SRAS AR, A5 24T F I HIFHIE.

© AR BEATRIFIIELT,

- BIFIE (RD WE A 0"

© BT /0 5INBGEAIMABGY (FLRE) .
© VRN BRI A BT .
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EM78P257
OTP ROM

M YEST I, R3 (K 3 MgaE %

o CONT Z3A748B2 58 /500 (INT FR&AT) LIAMNIT G B E 717,

* T0CBO Aif7as T i p " 1”.

* The T0CCO 7317 #sbiiis %

* 10CDO A7 as T A p i 17,

* T0CEO 783 T Arp 1”7, HLRMHEE.

* RF 1 I0CFO Z5f7asblin %

MEAR (45 HL) Bl AT “SLEP” 454N, Sk ABEMRESS, WDT (FFfdAE)  #idFeiedn

PREFIZAT.  $HIE8 v DL R 1 3 s 428 e il

(1) /RESET 5l A7 AMBE A HA.

(2) WDT Wit (Fflge).

(3) Port 5 FINREMAE (FElife).

(4) b as i R .

SKAN K T2 EMT8P257A/B A7, R3 1Y T A1 P bR vl F kAN 5247 (e i) K. 25

SR PR SR AAT, BT TS SL ("ENT” Bk “DIST” BEHAT) W e S AR

PRt SCRI TP W ) . Gn AR SLEP Z BT 7 ENT, MRS A2 74 Wl 3FEH JFAAHUT

WIRAE SLEP Z Fi#hAT T DIST , Mep j5fE R NG SLEP [ N —4c$8 2 TFLARHAT.

FEREN SLEEP BsU 2 i, 7R85 2 A4 3 2 A —FmT DApkfiige. X2 i,

[a]l WIHAE SLEP Z 87 Port 5 i NRASCAL T W fliae , WDT DZiplROr4E1b. SR, EEnsy
TR WDT LEASRTRFEATRE,  EM78P257A/B AU nI B4t 1 BRAH: 3 Mefie. JSfldh, Wil
iy e TR LA AT BE AR AT AR (R AL T, SRR T A 1 AR 4 M.

[b] 47 SLEP ZHF WDT #ifdifE, Port 5 FyAIRZSMCER KL st . Kk, EM78P257A/B X
IR 1 BRAE 2 MR, S 0P TR

W Port 5 % AR AR BAE g Skl EM78P257A/B, R AIRITEA W 2445 SLEP 2 BT

MOV A, @xx000110b ; IEFENEBTCCHTBh
CONTW

CLR Rl © I B TCORITH 4 e
MOV A, @xxxx1110b o BOEWDT IR 2%
CONTW

WDTC C TERRWDT AT 28
MOV A, @0xxxxxxxb . 25 1EWDT

IOW RE

MOV R5, R5 . Port 5

MOV A, @00000x1xb ; ffiEPort SHIARZS SR
IOW RF

ENI (or DISI) TRl RE (B LL)
SLEP ; FEIR

NOP TR

DLZRALA 7 2, an 2R e fam IR A 38 rh W e FH ke e i EM78P257A/B, T A1 4R 4 Y 4 7

SLEP Z Hi$HAT :

MOV A, @0bxx000110 ; JEFENFBTCCIN Bl
CONTW
CLR R1 ;B BRTCCRITHER 4%
MOV A, @Obxxxx1110 . BEEWDTTHER 2%
CONTW
WDTC ;I BRWD TR 2
MOV A, @O0bOxxxxxxx . 25 1EWDT
IOW RE
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MOV A, @0bllllxxxx : {%Port 5

IOW RF ;AL RE LA b
ENT (or DISI)

SLEP ;TS RE (B LL)
NOP ;PG

H—AH P A= R ) g, RIS EE 2 J5, WDT 4% B shfFRe. PrCAmefdfs WDT [
FAE CRATRSE A8 1) 24t B HEA T3 Y R AL P
2. /RESET BB

Z I 11 IR0 RESET {74 4mfE3 0, AMiB/RESET 2{FREM). 4mfEs] 1, W
/RESET J&Af RE i HHER BN vdd , %5 gk e X PT71.

(I
D Q CLK
Oscillator I‘“_ > CLK
CLR
Power-On Reset |_ :
Voltage Detector l_

v WDT Timeout
WwoT D
/RESET z Z

B 11 ERISSR AT T B

4.6 IRESFAEM RST, T, 1 P

LA N AT — RSO 5 -

L. —A EHA&H.

2. {E/RESET 5B _E (8 —AN - i ik ok

3. BT VE I v .

DLUNZ 5 FIH RST, T, A1 P M, 5 HORES Al 8 2 B RE e IR 1.
5 RoNATRERLNAR] RST, T, 1 PORAH &R M

#£5 HELJ5 RST, T, f P RE

SAHRA RST T P
b 0 1 1
1B47 85N /RESET 5| 5247 0 *P *P
MEMR AL, /RESET 5| i 437 0 1 0
BATRL N WDTH: H R AT 0 0 1
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EM78P257
OTP ROM

RE AR 2 S WD TV H e i
AR ASE 3 5 | JAER 2% 5 7 e it
*P: RATHPIRAS

6 X RST, T, 1 PREMEM

Event RST T P
b 0 1 1
WDTC 54 *P 1 1
WDT % 0 0 *P
SLEP $754 *P 1
RS T 5 | IR 25 53R e P 1 1
S R DATIR VNN
4.7 i

Wi R Ty EM78P257A/B A5 1A W -

(1) TCC i H .

(2) Port 5 HuANARARAE A .

(3) [(P60, /INT) 5IHI]AREH 1.

(4)  ELBea IR A s g,

(5) LI 4k k.

fE Port 5 i AR SR R WAl e 2 71, L2055 RN Port 5 (141 “MOV R5, R5”). &4~ Port 5
5 AT X PIRFAE , FEHAT SLEP $84 HE NBEARAL A 2 1/, 405 Port 5 H AR 5% A gl 4
fig, Port 5 FINIRAMAELNG EMT8P257A/B MHEARAC A M. i G iy Wrpli 2500, el f5
PRI ) P BB AT HPAT R, Wi R WAl e, FER 2 S7 B H  R E HhE 3FEH.
RF 2 WPIRAS T A%, ERIAHAREALIE % T rh Il sRRES. TOCFO J& b W be il 75 fr4s.
SHHATIE A ENT g fiorb by, 3T DIST 28 1 iy rh . b W iR g A e, i %6
RE bR ket . 75T W IR S FEF 2 R0, AU TR 205 bR T Wibr & Do kA2 B
Hh KT

HWRIRES 2748 (RF) IR EAL (B ICTF AL LAAM) e s 5 v Wi b it 2 A A RS B 2 B AT T
ENI 484 J55¢. VERIL RF (% A5 210 & RF A1 TOCFO B4 545 5 (2K 12), RETI &
A48 IR W R AT e R K R BT (1 34T ENT).

AN KT R T IS I B/ T A A (B ATRE), T 4k 4R Ak MM IR 3FA, 3F8, 3F6, BY
3F4H(TCC, TCCA, TCCB, and TCCC) #RHL. 4—ANrh b il LbAsads =2k (B AdfRe) , T — 453824 M Hh
ik 3F2, 3F0, 3EE, B¢ 3ECH(COL, C02, C03, or CO4) FKHL. 7E Wi T-FEE#h 4T 2 /7, ACC F1 R3
LA N BB R AT, WA S — AW =4, BTERA7) ACC R R3 AFA7#s I N 2%
BB I B e, T W IR SRR SE L T s FITORAE I N B4R R 2] ACC AT R3 .
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OTP ROM

Lt

P
R Q ﬂ [ : VN
JIRQn —————CHOLK N —— INT
E o — RFRD IRGm L~
RF ENI/ DISI

IOCFWR

RESET
[——
V\/IOCFRD
{H =
B 12 A B
Int . Interrupt
nterrupt sources
O~ occurs
_— ACC STACKACC
ENI/DISI >
- | ) D I—
R3 RETI STACKR3

13 FHrRHmE
ik 7 PN, {E EM7T8P257A/B Hh, BEANAS[E I TR B S s

KT TEHRE

e RS
3EC Eb 85 25 CO4H Wi
3EE Eb 5 #$CO3 Hh i
3F0 Eb 5 #$CO2 Hh i
3F2 Eb#E #5CO1H W
3F4 TCCC# H ¥
3F6 TCCB# H 187
3F8 TCCAY Hi KT
3FA TCCYa H v iy
3FC AR
3FE Port 5ARZAS|HIARAL KT

4.8 ERER/THEAE
1. #id

SEIN A% 1 (TCCA) HIEREE 3 (TCCC) & HAT AT g MEFIRIVY 8 A2 it s . e s 2 (TCCB)
S LA TR FE TR 16 16 7 I8 it $ 8. TCCA, TCCB, M1 TCCC ¥JW[iLE, 3 BAEGERN & A1 4
T aBEE.

2. ThReid
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OTP ROM

14 RO I 27 P&l AFAME 5 A7 B an r

Set predict value

TCCAEN TCCBEN TCCCEN

Set TCCCIF

Set TCCAIF Set TCCBIF
TCCA \ - > TCCB \ - > TCcCC \ - >
f f o
Osci  input or Osci input or Osci  input or
External input External input External input

B 14 sErf38 B
e Osci input : FyARBE.
o TCCX: ERTARFAES 173; TCCX MMt HERITEHEZR 08, EFRATIRME. R TCCXIE #
§68, TCCXIF ¥4k 7Ry B {r.

3. MXFHEREME

DLRE 8 I 9 o458 X TCCX I,  WHAH S 29 1w 3 .
#£8 TCCX k&7

Address Name Bit 7 | Bit 6 Bit 5 Bit 4 Bit 3| Bit 2 Bit 1 Bit 0
0x0A TCR(1) /RA 0 0 0 0 0 |TCCAIE/O|TCCATS/0| TCCATE/O
0x0B TCR(2) /RB 0 TCCBIE/O| TCCBTS/0 | TCCBTE/O 0 |TCCCIE/O|TCCCTS/0 | TCCCTE/O
0x08 | TCCCR/IOC80 | TCC2E | TCCAE TCC6E TCCBE 0 0 0 0

9 TCCX MRS/ Him T
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0x09 TCCSR/R9 CMPOUT4 | CMPOUT3 | CMPOUT2 | CMPOUT1 0 TCCCIF TCCBIF TCCAIF

0x05 TCCA/10C51 TCCA7 TCCA6 TCCA5 TCCA4 TCCA3 TCCA2 TCCA1 TCCAO
0x06 TCCBL/10C61 TCCBL7 TCCBL6 TCCBL5 TCCBL4 TCCBL3 TCCBL2 TCCBL1 TCCBLO
0x07 TCCBH/10C71 TCCBH7 TCCBH6 TCCBH5 TCCBH4 TCCBH3 TCCBH2 TCCBH1 TCCBHO
0x08 TCCC/10C81 TCCCT TCCC6 TCCC5 TCCC4 TCCC3 TCCC2 TCCC1 TCCCO

0x09 LTR/10C91 LTR7 LTR6 LTR5 LTR4 LTR3 LTR2 LTR1 LTRO

0x0A HTR/TOCA1 HTR7 HTR6 HTR5 HTR4 HTR3 HTR2 HTR1 HTRO

0x0B PTR/T0CB1 PTR7 PTR6 PTR5 PTR4 PTR3 PTR2 PTR1 PTRO
4.9 LA

EM78P257A/B A TUANLL g%, RN LA A PN BELE ANFD— ANt B a8 ) FH DUORR 3 il 2
M ERRAR O i, P 15 FIIA] 16 8o Lhis 2% v 1.
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Cco2

CIN2+
CIN2-

CIN3-
CIN3+
Cco3

=

EM78257A

CIN1-

CIN4+

CIN4-

coz2 |
CIN2+[ |

CIN2-[_|

CIN3- |:

ciN3+[_|
cos [|

EM78P257
OTP ROM

[l

] cot
| JcINt+

[]
[]
[]

EM78257B

- Jcing-
-]

-]
-]

:lCIN4—

<75

Jcina+
 Jcoa

B 15 HER5IHEER

Cin-

Cin+

CMP

CO

Output
<_

L. NS HEAE S

R 5 2 INAE PLAE 2 1) Cin—8) Cintig, LRECHs At (CO) WA i %L .
Z x5 5 L IRAE Vss A1 Vdd Z 1]
Z3 2 W I ] INAE LR 28 AT A — g
Threshold detector W HAHA S %55
L e 2% T FHAH () BAS [R] 1) 2 25
VU LA () A AN 16 PSRN 416 7 =X

25mV

Bl 16 LR ERAERK

Name

Bit 7 | Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit

1 | Bit 0

CMPCR/10C90

CI3

CI2

CI1

CIO

& 10 The List of CO-INPUT Combine Sequence
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EM78P257

OTP ROM

CI3|CI2|CI1|CIO|[CO- Input combine status Comment

0lofolo N/A 1,2,3, and 4 —> negative inputs,

0 0 0 1 1,2 CIN2- —> negative input; CINI- —=> normal I/0 pin;
0 0 1 0 1,3 CIN3- —> negative input; CINI- —> normal I/0 pin;
0 0 1 1 1,4 CIN4- —> negative input; CINI- —> normal I/0 pin;
0 1 0 0 2,3 CIN3- —> negative input; CIN2- —=> normal I/0 pin;
0 1 0 1 2,4 CIN4- —> negative input; CIN2- —=> normal I/0 pin;
0 1 1 0 3,4 CIN4- —> negative input; CIN3— —> normal I/0 pin;
0 1 1 1 1,2,3 CIN3- => negative input; CIN(1, 2)- —> normal I/0 pin;
1 0[O0 O 1,2, 4 CIN4- > negative input; CIN(1, 2)— —> normal I/0 pin;
1 01O 1 1,3,4 CIN4- —> negative input; CIN(1, 3)— —> normal I/0 pin;
1 0 1 0 2,3,4 CIN4- —> negative input; CIN(2, 3)- —> normal I/0 pin;

CIN4- -> negative input; CIN(1, 2, 3)— => normal I/0
1 0 1 1 1,2,3,4 .
pin;

1 1 0 0 3,2 CIN2- —> negative input; CIN3— —> normal I/0 pin;
1 1 0 1 4,2 CIN2- —> negative input; CIN4- —> normal I/0 pin;
1 1 1 0 4,3,2 CIN2- -> negative input; CIN(3,4)— —> normal I/0 pin;
1 1 1 1 1,4,3 CIN3- => negative input; CIN(1, 4)— —> normal I/0 pin;

fltn: ( CI3,CI2,CI1,CI0)= (1010) => Lbias 4 (-) MRtk N, Hhaas 3 () Fitkiseds 2 () FENES
4 (=) EAE—ik, CIN3— F1 CIN2—-1E 4l 1/0 L, an FEDR: .

\
CIN1+ Nl

CO1

CIN1-

CIN2+

CIN2-
(Normal 1/0)

CIN3+

CIN3- -
(Normal 1I/0)

C4

CIN4+ . co4

CIN4-

2. ELE AR H
Pl 28 11 LU AR 45 SRV A7 R9 [ CMPOUT 47
Al P A A 2R <T0CO> ) Bitd, 5. 6 7T E A ‘17 KA P51, P52. P63. P64 E KL ay
()% H o
Kl 17 A B e s 1 A o B
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EM78P257
OTP ROM

‘ ‘ -From OP I/0

To CMPOUT

COIEX

To
7> CMPXIF
CMPXIE

B 17 EhE g i E

3. HRFHB/AIEWE
Mg YR SE, % FHE 11 F3 12 BT 25 A 2L (B 1
£ 11 BB T FS

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 | Bit 1 |Bit O
0x09 | CMPCR/I0C90 [ COIE4/0 | COIE3/0 | COIE2/0 | COIE1/0 | CE4/0 CE3/0 | CE2/0 | CE1/0
0x0A | COICS/TOCAO 0 0 0 0 CI13/0 CI2/0 | CIL/0 | CIO/0
0xOF IMR/TOCFO | CMP4IE/O | CMP3IE/0 | CMP2IE/O |CMP11E/0| PPC/CMP | EXIE/O | ICIE/O [TCIE/O

R 12 HERSBHAHIORE/ R THFH

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3| Bit 2 Bit 1 Bit 0
0x09 CMPOUT/R9 | CMPOUT4/0 | CMPOUT3/0 | CMPOUT2/0 | CMPOUT1/0 0 | TCCCIF/0 [ TCCBIF/0 | TCCAIF/0
0xOF ISR/RF CMP4IF/0 CMP3IF/0 CMP2IF/0 CMP1IF/0 0 EXIF/0 ICIF/0 TCIF/0

4. i

INT F1 CMPXTE AZ54 fig
2 I 2% 1 A R AR AR A IS I g A v
A e R Y Bit4 B Bit7 Sl L e s e, Ehieas A Wiks 5 R fe o ki 2

5. M SLEEP 45X nie fig

W LA ZRAERE, 7E SLEEP BExr LhE 2375 AR s - HL ] 5 [ b b o
WRAE S KA, W AE 7 A SLEEP #5X rh ne fi

T YR TH % RE, ELE S A TOAE N 1% 7% etk 2: .

7E SLEEP X, WA H Btk #s 1 Thfe, 7EREA SLEEP 2 Hii NoKs R #% I Th e G T
4.10 B2 G IHIsEAGE
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EM78P257
OTP ROM

B &7 IR E
Address Name Reset Type Bit 7 [ Bit 6 | Bit 5 | Bit 4 [ Bit 3 | Bit 2 | Bit 1 [ Bit 0
Bit Name Ch7 C76 Ch5 Ch4 C53 Ch2 Ch1 C50
Power—0On 1 1 1 1 1 1 1 1
N/A 10C50 /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 C67 C66 C65 C64 C63 C62 C61 C60
Power—0On 1 1 1 1 1 1 1 1
N/A 10C60 /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 X X C71 C70
Power—0On 1 1 1 1 1 1 1 1
N/A 10C70 /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 TCC2E | TCC4E | TCC6E | TCCBE X X X X
Power—-On 0 0 0 0 0 0 0 0
N/A 10C80
(TCCCR) /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 COIE4 | COIE3 | COIE2 | COIE1 CE4 CE3 CE2 CE1
Power—-On 0 0 0 0 0 0 0 0
N/A 10C90
(CMPCR) /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 X X X X CI3 CI2 CI1 CIO
Power—0On 1 1 1 1 0 0 0 0
N/A TOCAO
(COICS) /RESET and WDT 1 1 1 1 0 0 0 0
Wake-Up from Pin
p P P p p p P P
Change
Bit Name /PD57 | /PD56 | /PD55 | /PD54 | /PD53 | /PD52 | /PD51 /PD50
Power—0On 1 1 1 1 1 1 1 1
N/A T10CBO
(PDCR) /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 0D67 0D66 0D65 0D64 0D63 0D62 0D61 0D60
Power—-On 0 0 0 0 0 0 0 0
N/A 10CCO
(ODCR) /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin
P P P P P P P P
Change
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EM78P257

OTP ROM
Address Name Reset Type Bit 7 [ Bit 6 | Bit 5 | Bit 4 [ Bit 3 | Bit 2 | Bit 1 [ Bit 0
: Bit Name /PH57 | /PH56 | /PH55 | /PH54 | /PH53 | /PH52 | /PH51 | /PH50
Power—0On 1 1 1 1 1 1 1 1
N/A T0CDO
(PHCR) /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 WDTC EIS X X X PSW2 PSW1 PSWO
Power—-On 0 0 1 1 1 1 1 1
N/A T0CEO /RESET and WDT 0 0 1 1 1 1 1 1
Wake-Up from Pin
P P 1 1 1 P P P
Change
Bit Name CMP4IE | CMP3IE | CMP2IE | CPM1IE |PPC/CMP| EXIE ICIE TCIE
Power—-On 0 0 0 0 0 0 0 0
N/A 10CFo /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 TCCA7 | TCCA6 | TCCA5 | TCCA4 | TCCA3 | TCCA2 | TCCA1 | TCCAO
Power—0On 0 0 0 0 0 0 0 0
N/A 10C51
(TCCA) /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 TCCBL7 | TCCBL6 | TCCBL5 | TCCBL4 | TCCBL3 | TCCBL2 | TCCBL1 | TCCBLO
Power—-On 0 0 0 0 0 0 0 0
N/A 10C61
(TCCBL) /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 TCCBH7 | TCCBH6 | TCCBH5 | TCCBH4 | TCCBH3 | TCCBH2 | TCCBH1 | TCCBHO
Power—-On 0 0 0 0 0 0 0 0
N/A 10C71
(TCCBH) /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 TCCC7 | TCCC6 | TCCC5 | TCCC4 | TCCC3 | TCCC2 | TCCC1 | TCCCO
Power—0On 0 0 0 0 0 0 0 0
N/A 10C81
(TCCC) /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 LTR7 LTR6 LTR5 LTR4 LTR3 LTR2 LTR1 LTRO
Power—0On 0 0 0 0 0 0 0 0
N/A 10C91
(LTR) /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin
p P P p p p P P
Change
N/A TOCA1 Bit Name HTR7 HTR6 HTR5 HTR4 HTR3 HTR2 HTR1 HTRO
(HTR) Power—0n 0 0 0 0 0 0 0 0
This specification is subject to change without prior notice. 35 08.15.2002 (V1.0)




EM78P257

OTP ROM
Address Name Reset Type Bit 7 | Bit 6 | Bit 5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit 0
) /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 PTR7 PTR6 PTR5 PTR4 PTR3 PTR2 PTR1 PTRO
Power—-On 0 0 0 0 0 0 0 0
N/A T0CB1
(PTR) /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 INTE INT TS TE X PSR2 PSR1 PSRO
Power—0On 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
P P P P P P P P
Change
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
P p p P P P P P
Change
Bit Name - - - - - - - -
Power—-On 0 0 0 0 0 0 0 0
0x01 | R1(TCC) /RESET and WDT 0 0 0 0 0 0 00 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 0 0 0 0 0 0 0 0
Wake—Up from Pin . . .
Jump to address 0x08 or continue to execute next instruction
Change
Bit Name RST T10CS PSO T P 7 DC C
Power—0On 0 0 0 1 1 U U U
0x03 | R3(SR) /RESET and WDT p 0 0 t t p P p
Wake-Up from Pin
p p p t t p p p
Change
Bit Name GP1 BS X X X X X X
Power—-On U 0 U U U U U U
0x04 | R4(RSR) /RESET and WDT p p p p p p P p
Wake-Up from Pin
P p p P P P P P
Change
0x05 R5 Bit Name P57 P56 P55 P54 P53 P52 P51 P50
Power—0On 1 1 1 1 1 1 1 1
/RESET and WDT 1 1 1 1 1 1 1 1
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OTP ROM
Address Name Reset Type Bit 7 [ Bit 6 | Bit 5 | Bit 4 [ Bit 3 | Bit 2 | Bit 1 [ Bit 0
: 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 R6 /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 - - - - - - P71 P70
Power—0On U U U U U U U U
0x7 R7 /RESET and WDT P P P P P P P P
Wake-Up from Pin
p P P p p p P P
Change
Bit Name - - - - - - - -
Power—0On U U U U U U U U
0x8 R8 /RESET and WDT P P P P P P P P
Wake-Up from Pin
p P P p p p P P
Change
Bit Name CMPOUT4 | CMPOUT3 [ CMPOUT2 | CMPOUT 1 - TCCCIF | TCCBIF | TCCAIF
Power—-On 0 0 0 0 0 0 0 0
0x9 R9 /RESET and WDT p P P p p P P P
Wake-Up from Pin
P P P P P P P P
Change
Bit Name - - - - TCCAEN | TCCAIE | TCCATS | TCCATE
RA Power—-On 0 0 0 0 0 0 0 0
0xA
(TCCSR1) /RESET and WDT p P P p p p P P
Wake-Up from Pin
P P P P P P P P
Change
Bit Name TCCBEN | TCCBIE | TCCBTS | TCCBTE | TCCCEN [ TCCCIE | TCCCTS | TCCCTE
RB Power—0On 0 0 0 0 0 0 0 0
0xB
(TCCSTR2) /RESET and WDT P P P P P P P P
Wake-Up from Pin
p P P p p p P P
Change
Bit Name - - - - - - - -
R Power—-On 0 0 0 0 0 0 0 0
0xC
(TCCPR) /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 DP1 DPO MF1 MFO IRE HF LGP PWM
/D Power—-On 0 0 0 0 0 0 0 0
0xD
(TMR2H) /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin
Change p p P P P P p p
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OTP ROM
Address Name Reset Type Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
y Bit Name MOUSEN | - - - - - - -
RE Power—0On 0 0 0 0 0 0 0 0
0xE
(TMR2L) /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 CMP41F | CMP3IF | CMP2IF | CMP11IF - EXIF ICIF TCIF
RE Power—0On 0 0 0 0 0 0 0 0
OxF
(ISR) /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin
0 0 0 0 0 0 0 0
Change
Bit Name - - - - - - - -
- Power—0On U U U U U U U U
0x10 0x N
SF R10 R3F /RESET and WDT p P P p p p P p
Wake-Up from Pin
P P P P P P P P
Change
X: not used. U: unknown or don’ t care. P: previous value before reset.
t: check %5
4.11 LHATH

AT AR g il s A F YA RIS 2 R, AN e PRAUE IE A R AT R

EM78P257A/B H 1. 4V 2] 2. OV [{ERMI A5 1E 0 b H e R IR 2% (POVD) o i S H 35 VDD _E T 2 88 PRt (50ms
/D) AN AL S HAA AR RE . AR, 7RV N BRSPS O, e B A
]y, AR T B e AR B .

. AT GRAR IR 2% LI 18]
WET (SUT) FIoksE IR i) (18ms £ 1ms) , FRE L, JEHIM Ims £ 18ms. %K%
AR AR B e ok, TARMURAR, SR M@ A

. SN R

Kl 18 I H R FHAMTS RC oA — N R K BRI e (IS TR 20 3 ARARE AL 5 K R ) 7] DA H
TEIE BB/ N E R o 12 HLU I N A PR U R T LR AR (5 0 o TR /RESET JEI ¥ FRLIR K 20 4E
+5u A, FrCUER N/ T 40K. $EMIXFI 75, 7E/RESET W BRI FUAE 0.2V 2 F e A (DD
FEF LIS g A s i . R COBP DA A . Rin, BRVTHIBH, B ik RSO ER ESD GEfHAL i
B XJ/RESET Jifhiti
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OTP ROM

Vdd [} ®
R
EM78P257A/B b
IRESET |
Rin
C

K18 ¥R BB

3. SR LAY
A, SR YR (Vdd) CgEERR R VYRS AR . SR F R TR VDD [R5/ T
PErs, (BXANHE, FEIXPREOL FATATAES ISR AAN R o B 19 AT 20 s Wit v MR i s

TRYTHLE

vdd o o Vdd
EM78P257A/B 33K§
Q1 10K
IRESET M
100K 1N4684

19 5B B ERY HE 1

. o Vdd

vdd ®
EM78P257A/B R1
Q1
IRESET
R3 R2

20 5 B e R AR LR 2
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OTP ROM

1. WGH/HERX
EM78P257A/B AT 7E H AR AN A (4R G B AR N Az AT, Iyl RC %288 (TRCO « FTHLZE T RC H
Drasia (IC) « A8 RC Fe 2B (ERC) « Bl AR HR s At (HXT) YA AR IR AR 50 (LXT)
FH 2 o]l 5k 4 A% CODE Option 2947241 0SC2. 0SC1. 0SCO SEEFEH—FiES . £ 14 {id ik
PX TR

FEANR LS VDD R, e B e e i 1A B KR AR AR 51 146 15 v

# 14 @it 0SC2. 0SC1. 0SCO ¥E#Edr AR
Mode 0SC2 0SC1 0SCO
IRC (Internal RC oscillator mode)
IC(Internal C oscillator mode)
ERC (External RC oscillator mode)
HXT (High XTAL oscillator mode)
LXT (Low XTAL oscillator mode) 0

EED EHXT A1 LXT 2 (8] i RGN T 5 KZ00 400 KHz.

R 15 BRARBIEPERE

Ol =] —=| =
o|lo|Oo |~
Ol |—|O|—

Conditions VDD Fxt max. (MHz)
2.3 4

Two clocks 3.0 8
5.0 20

2. WY/
EM78257A/B wI il 1L OSCT & AL FH ARF I 5 5 Y, anl&l 21 7R

0SCI (—O<]——

EM78P257A/B

OSCO | >

B 21 ShERET i\ B BE
FERZHI N 37T, JBIEAE 0SCT F1 0SCO 45 BIZE £z fil 4l 5k B B B as K P 2B 4R ¥ . il 22 Wi frr
TNo JCWAE HXT 88 LXT PeymtisX, #B P AN XA . 2R 16 ) H a2 C1 A1 C2 HI1HE .

AR PSR S AT B SRR, ) SRS ETRRFPEIESE GG ) C1 AT C2 ({E. RS, FRIKHLEH,
5 AT DA ) it P AR 22 i 221
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EM78P257
OTP ROM

Cl1
0SCI |
EM78P257A/B XT ALE
0SCO AW 1 =
RS C2

& 22 o P BN P AR O HR B
#F16 REHEERGEFRERASEHE

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. 7T68kHz 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
C
oscl 4@—Q<} g OQ
7404 7404 7404
EM78P257A/B
\ I |

B 23 ARIRERM BRGNS B

47K 10K
7404 A Vdd
oscCI AAA{Kii}AAﬁ
7404 ]
EM78P257A/B 10K 1
|l
\I\
XTAL 10K
4{ H

Cl1 Cc2

B 24 MRIRERF IR K H B

This specification is subject to change without prior notice. 41 08.15.2002 (V1.0)



3. SR RC fRGHER
AE—SER I PR AR K I J7, RC 4G AT A V2 A . JRK, WMTERE S RC 4k G391k
Wi IR . FFE (Rext) (RN, HIZE (Cext) HLBMBHEZRIENT. 1 H, H11H

BT ZMARE, ARG R B SA RN ESR .

N T YR — N HEBARE R GMR, EBORREAZN T 20pF FEFAEANER T 1M ohm. WERANRE LR

AR N, PRSI 2 B MR IR s .

7E RC # i, Rext B/, PRGIRBE . (HIE, Rext FMEMAL, #l, 1KQ, HF NMOS A

REVHERA (I F AT, P AR A K AR I ANERUE

LA, AR LR L . Mk RC Sk ARG . FAIE, PCB AT AR - R S

PR .

EM78P257A/B

Cext

£ 17 RC RS

Vcc
Rext
OSClI

B 25 4MEB RC R 28

EM78P257
OTP ROM

Cext Rext Average Fosc 5V, 25°C Average Fosc 3V, 25°C
3.3k 3.18 MHz 2. T5MHz
20 pF 5. 1k 2.1 MHz 2. OMHz
10k 1. 14 MHz 1. 12 MHz
100k 118 KHz 121 KHz
3.3k 1. 25 MHz 1. 20 KHz
100 pF 5.1k 830 KHz 815 KHz
10k 435 KHz 440 KHz
100k 46KHz 48 KHz
3.3k 560 KHz 545 KHz
300 pF 5.1k 370 KHz 360 KHz
10k 195 KHz 195 KHz
100k 20 KHz 21 KHz
GEE> 1. DLDIP H3a &

2. Wtz%

4. FIHEE C K RC IrFBHE
N SRR BE R A B 2, EMT8257A/B IS HE f—/NRFIR R A, 52 A 0 1 HL RN 0 S
AN LA VCC (R, BB AT RERC IR AN E ] . O T A RS m ORS R E, EESUCE R S

This specification is subject to change without prior notice. 42
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EM78P257
OTP ROM

Vcc
Rext
OSCI
EM78P257A/B
K26 PIEB C MRS R
£ 18 R RGB/HEN
Rext Average Fosc 5V, 25°C Average Fosc 3V, 25°C
51k 4.3 MHz 4.3 MHz
100k 2.5 MHz 2.4 MHz
300k 800KHz 800 KHz

FEE> 1. LADIP Hpm
2. WNES%

5. NI RCIEGHER
EM78P257A/B $2 44— AN AT A% (1 iy 35 RC B, BRINE K AMHz, S n] 3l i Option code ) RCMO A1 RCM1

RBLE, X 19 JNHE RC MR KPR

£ 19 HEBRC KSR LI

RCM 1 RCM 0 Frequency (MHz)
1 1 4
1 0 1
0 1 455kHz
0\ 0 32. 768kHz
RO 1. DL DIP dsfi

2. tBZ, RS HRE . VDD AL Z AN A F
3. BRER KL A £ 30%

4.13 FARMN R

1. BtiR K gett
Wik
27 FanH EM78P257A/B EREFI PC (1 PS/2 lAS 1.
e
RC %%
VAMMPITEER  RE TN

33 08.15.2002 (V1.0)
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MOUSEN

EM78P257
OTP ROM

N
X1(TCC1) +
4.5R é c1 MOUSEN
. i After MCU process
send data to PC
J_ TCCA(UP/DOWN Counter)
MOUSEN _ =
% VCC \
X2(TCC2) +
4.5R % 2
R % %
J_ 15K
MOUSEN
cc
Y1(TCC3) +
4.5R % CN MOUSEN
' i After MCU process
send data to PC
15K TCCB(UP/DOWN Counter) ———»
MOUSEN - -
Y2(TCC4) Lt +\_
4.5R % C4
R % %
J_ 15K
This specification is subject to change without prior notice. 44 08.15.2002 (V1.0)



EM78P257
OTP ROM

MOUSEN

vce
Z1(TCC5) +¥
4.5R é Cs MOUSEN
i After MCU process
R send data to PC
15K TCCC(UP/DOWN Counter)
MOUSEN _ =
C

% vC
Z2(TCC6) +

B 27 BARIHREMEE

2. IheERIR
A T 27 PSR KA T M RERVERESE A bR Th fiE

P61/X1 FH L LA s kil e R A5 1) T i K

P66,/X2 AR A E S By By 220 ARRE

P51/Y1 EFREN, SRR ARSI KRB, AP T B BT ) AR B 2 A N
P50/Y2 4 = >

P56/71 2%l J7 AN

P57/72 S A LR A A

B AR TR P S S e LR AR BRI S (+, ) R pe.

& sk T /K EGEE B 5 W BOR 3 3 AE

3. AIGMREMIAARET /a4
M52 CAMOUSE A, 2% R 20 R 21 Fi 51 (A ¢ 27 77 i (R4 4

F 20 MOUSE #E =X [ AH <45 i 25 77 2%

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl Bit 0
CONT INTE/O INT/0 TS/0 TE/0 0 PSR2/0 PSR1/0 PSR0/0
0X08 | *INTC/I0C80 TCC2E/0 | TCC4E/0 | TCC6E/O TCCBE/0 0 0 0 0
0x0A TCR(1) /RA 0 0 0 0 0 TCCAIE/O | TCCATS/0 TCCATE/0
0XOB TCR(2) /RB 0 TCCBIE/O|TCCBTS/0f TCCBTE/0 0 TCCCIE/0 | TCCCTS/0 TCCCTE/0
0XOE MCR/RE MOUSEN/0 0 0 0 0 0 0 0
{Note> *Bit name/initial value
K 21 MOUSE MEAXMAMHIRE/ Hm TS
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl Bit 0
0x01 TCC/R1 TCC7 TCC6 TCCH TCC4 TCC3 TCC2 TCC1 TCCO
This specification is subject to change without prior notice. 45 08.15.2002 (V1.0)




EM78P257

OTP ROM

0X09 TCCSR/R9 CMPOUT4 | CMPOUT3 | CMPOUTZ2 | CMPOUT1 0 TCCCIF TCCBIF TCCAIF
0X05 TCCA/I0C51 TCCA7 TCCA6 TCCA5 TCCA4 TCCA3 TCCA2 TCCA1 TCCAO
0x06 TCCBL/I0C61 TCCB7 TCCB6 TCCB5 TCCB4 TCCB3 TCCB2 TCCB1 TCCBO
* TCCA: —A>8BIT FIBTEP/i1¥5% A. 7 MOUSE X+, ‘Bt X-ZHHEmEEE TCCA, B PAtlie X
R I/ WD T e
* TCCB: —>8BIT HJM%¥/i1%¥(#8 B. 7 MOUSE #Xh, ‘B8 Y-HEI¥dESEE TCCB, BRI DA X
RGN/ WD SR
* TCCC: —A>8BIT HIRTHF/i1%12% C. 7 MOUSE R, '©I8 Z-HiIEEESE TCCC, Bl At X
RGN/ WD SR
# 22 TCCX RAEFHER (D
7 6 5 4 3 2 1 0
- - - - - TCCATE TCCATS TCCATE
* Bit O(TCCATE) TCCA 1§5i4#:
0: 7E TCC2 FH _EA FAHY GUuD fF5mMHm1
1: 78 TCC2 B B R GUH) (55N 1
» Bit 1(TCCATS) TCCA {5 SiE
0: P2 i Bl 1
1: £ TCCL &M b5
* Bit 2(TCCAIE) TCCAIF = Wr{sigefs
0: #%1F TCCAIF i
1: ffife TCCAIF iy
* Bit 3"Bit 7 WHH, ERA ‘0.
£ 23 TCCX REFHFR (2)
7 6 5 4 3 2 1 0
- TCCBIE TCCBTS TCCBTE - TCCCIE TCCCTS TCCCTE

* Bit 0(TCCCTE) TCCC {55 ia¥s

0: 7 TCC6 &I A FHdy Gy fF5mEhn 1
1: 7E TCC6 B LA/ TRV (A¥) FSHiEm 1
e Bit 1(TCCCTS) TCCC {55

0: P2 iy Bl 1
1: 7E TCC5 B EHIfES
e Bit 2(TCCCIE) TCCCIF oM/ gefr

0: Z%)F TCCCIF thlr

1: {fife TCCCIF iy
* Bit 3 WHH
* Bit 4(TCCBTE) TCCB 1§5id#:

0: 7E TCCA F M B4 FAHY GUuD fF5mMHm1
1: 7E TCC4 B LA/ TR (AW S5 1
e Bit 5(TCCBTS) TCCB {555

0: P4 Bl 1)

1: 7E TCC3 B LHfES
 Bit 6(TCCBIE) TCCBIF oM/ gefr

0: %% TCCBIF ik

1: {#ifg TCCBIF ik
* Bit 7 WHH

%24 MOUSE #5788
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EM78P257
OTP ROM

7 6 5 4 3 2 1 0
MOUSEN - - - - - - -
- Bit 0°Bit 6 WHH
e Bit 7 (MOUSEN) Mouse M FH{#REfL
0: Z%1l- MOUSEN. TCCA, TCCB and TCCC {3 hinitHicss.
1: f#fE MOUSEN. RA(Z%1l- Bit0 (TCCATE), Bitl(TCCATS) is 1’ , Bit2(TCCAIE) is ‘0’ ), RB(Z&
1= BitO(TCCCTE), Bitl(TCCCTS) is ‘17, Bit2(TCCCIE) is 0’ , Bi, Z&il: Bit4 (TCCBTE),
Bit5(TCCBTS) is 1’ , Bit6(TCCBIE) is ‘0’ ) , and TCCA, TCCBL and TCCC TAE¢fA) I/
] Rl as 2, il IR E 2 10C80.

4. MOUSE #EsXHY P
(1) Y HURR & kb 8 -

XI(YD

X2(Y2)

«—>
Tr

W

Tf

W X1 ETE/ R A X2 ANl
i X1 0 BT/ MR TR S X2 —ANIL
(2) &% DATA (EidE M EM78P257A/B 3| R 5%)

e
s AR

1st 2nd 10th 11th
CLK CLK CLK CLK
cix | PR e s e
Tsci Tsca Tpi
Tsdc //
] 7/
DATA Tsdd] | I_ ________
Start bit Bit0~Bit7 Parity Bit "Stop bit

W CLK AT GEIDIRES) , AT St A%

W CLK A& mHsF DATA SR OEsKRAIR), £l gl 500 B N RS H s B 2] CLK 1
DATA # R R ¥ Wi CLK I DATA #h i M ~V-3R7R D& I A5 4. DATA 71 CLK )R FEAS A 20
Ak CLK [ EFHd. R,  EM78P257A/B JEIT AL £ CLK Z& ) FiRAS 2 2 A AL 5 o, K
) RE I A A2k 100w S. 24 EM78P257A/B Tt N, (BRSIT CLK £k
EM78P257 (i, IXFEm ot kA Wk s R AR A CLOCK [ AT 2 1, EM78P257A/B
PO A7 BRI R, 4 DATA RT CLK IR [PI R R H . G SRAEER 14> CLOCK Mhoddefy K2k, 1%
LR A R el £

J T AR, R RAE CLK [ HLSF k2% 1 EM78P257A/B, B 3 BEAE ki N 5L & S I )
EM78P257A/B &I M Wi K o

(3) ¥ DATA (MR &iE| EM78P257A/B)

08.15.2002 (V1.0)
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EM78P257
OTP ROM

| Inhibit Lt and oth Loth T
CLK CLK CLK CLK CLK
CIX | (R e o Sl
Tmea Tmci |
- | //
DATA Tmd] " | |
Start bit Bit0~Bit7 |Parity Bit| Stop bit" Line Control Bit

R H ek A EMT8P257A/B J: 5 IEFEAR A . Wik IEAEA&4m, 7R85 T4 clock ZHPRF 5T CLK
PRI A B 24 4 o Wi ENT8P257A/B AR 2 T clock, FRGMIMWENZEHE . Wik
EM78P257A/B WA IEAEALI SR R AA B A, & Eds, Rgofombl CLK hifik—
BEA/NTF 1001 S OIS M RGEUMES I T4 bit (0) I, e avr CLK AR Rl my H P SR
MR R IXTER EM7T8P257A/B ¥k 114 clocks ofEAE T4 clock 2 Ja, EM78P257A/B £y #F DATA
LR AR, WA, Kamifl DATA P&, IEHZ T—WK clock. WIERMUA 41, EM78P257A/B
gkedzik clock HLF DATA A, ARJGRELIEHINIERE KL, MRGIEH - ANFHEFEHHL
AR, RGEAEEH T BT 2255 2] EMT8P257A/B [ J3v.

X1,X2,Y1,Y2,71,22 INPUT IMPEDANCE

0 — MAX
a2 ——TYP
s MIN
6
4
2
@3’4 Qé @64 \-@ \'.\§ \(7’\\ \’.\é f\,-Q\\ {ﬁﬁ f\:f’\\ (\:.\(14 %Q\\ @3’4 ﬂ;’\\ %’.\é V-QA b".\é v§ Q%Q 5-§
VOLTS(LIN)
K 25 MOUSE ZT¥irasdstk (T. = 0°C to 70°C)
Parameters Sym. Min. Typ. Max. Unit
Key Debounce Tkd - 12 - ms
Rising Edge Crossed Width Fosc=35 KHz Tr 14. 3 - - us
Falling Edge Crossed Width Fosc=35 KHz Tf 14.3 - - us
Mouse CLK Active Time Tmca - 42.9 - us
Mouse CLK Inactive Time Tmei - 42.9 - us
Mouse Sample DATA from CLK rising Edge Tmdc - 14. 3 - us
System CLK Active Time Tsca - 42.9 - us
System CLK Inactive Time Tsci - 42.9 - us
Time from DATA Transition to Falling Edge of CLK Tsdc - 14. 3 - us

This specification is subject to change without prior notice. 48 08.15.2002 (V1.0)



EM78P257
OTP ROM

from rising Edge of CLK to DATA Transition

Tllme to mouse Inhibit after the 11" CLK to ensure mouse )
Tpi 0 - 50 us

does not start another Transmission

In Oscillating Frequency = 34.3 KHz.

4.14 A HMEI N R

1. B Fnse

iR

EM78P257A/B W] N HZEH H (I d3 B &l 29 i T EM78P257A/B [FIREA ALl o e e A ] 2
TRk 751 LABR N £ 4b LED.

Rt

o AL ;. ¥t TIdle and Stop =L

o PP HRAE ik i L -

— AN Ay A H T

— Wkt HEL H v g

o LEFENLEAT MBI WDT 52 N 2 a4k sz 1y

o Jr ERPR 8% 455kHz B 24MHz

High-time

—>| |<— end /

| /
IR OUT T T T // T
start .
4——  Elapse time by software ——®|
—»

Low-time interrupt

«— —ple— —
pulse #1 pulse #2 pulse #3

Low-time = 2 (Low-time register = 2) High-time = 4(High-time register = 4) number of pulse = 3

Bl 28 A\ IR %t By S B Rk ot 2 51 52 4

This specification is subject to change without prior notice. 49 08.15.2002 (V1.0)



EM78P257
OTP ROM

-F ;1 MFO0
0S¢ .
_ - [MF R Low-Time High-Time
+ ei e ei e
| |
Fosco *
1:2 ‘_I:Dpoqi l
o |1: DP1 {¢——
li ) e Time
HF
TCCBH
a BC —
H/W Modulator IR OUT
3 TCCB —»
B
TCCBIF c * * *

1: overflow

QERAERAF B,

2. DhEeHEiR

PWM P

Low-time M High-time FFAF&RfEMIUAILINANREREDY 07
K29 BEMAFEIRE

N A P 29 (S A AE R 1 D RE ACERESE TR (9TDRE (BEPFREEL) .

Low—time Register

847 Low—time ZA7#sa il IR Sk (PR I R .
‘© BRI Y T IR N R A H S TR H B IR SRS (IR
FESPD I TR) . TRE H A BRIAE T RS IR I Tl LR A ok 5

tio= (fF Low—time FUAFE#$HHEFE) /fosco

High—-time
Register

8fiz high—time P £k fA 4% Lk TR HH bk i) e LI TA] o
L BERMEOE TR N PR H » g2 TR A AR AR IR TR (o
P RIS T] o TRARY A BAIAR LB TRARY R I ()32 LR 22 sG55
== (FEHi gh—t ime U7 5 K+ BERIE) /Fosco

Pulse Timer

Low—time & 1250 High—time ZF1FEa8 I BAS B33 Pulse timer. 242
@ )5, Pulse timer [FJWNZERFAERE— R F— H 2L 2%, Pulse
timer FFEFIZEN T — I AFANE

TR Pl 7 o

A a0 AN [ o 47 Lo

LSB Counter

(£ pulse burst W], HEAFHE T ket EH

MSB Counter ARFENE,
IRE LLHNEYEAEREAT
IR OUT IR M, £EvVdd = 5V, M EESE 2.4V, Tear = 20mA

This specification is subject to change without prior notice.
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EM78P257
OTP ROM

2.1 WEAEBEERA BRI
1. ffife IRE , A4 IR (RD )X'EZH

2. H Low-time Z3f7#% (10C91)

3. ¥ High-time Z7/7#% (I0CA1)

4. E MSB FILSB vh#ds % f74s (10C61, I0C71)

Low-time. High-time. MSB I LSB U} ##8 a7 f7as e . IR A2 28 B ik

JFB S«

MOV A, @0B00001000

MOV 0xOD, A : (Enable IR)

MOV A, @0x10

1OW 0x08 ; (Enable TCCBH)

BS 0x03, 6 : (Select control register segment 1)
MOV A, @0x10

TOW 0x09 : (Set Low-Time Register=10h)

MOV A, @0x20

TOW 0x0A : (Set High-Time Register=20h)

MOV A, @0x5 : (Set pulse number = 5 => LSB=h, MSB=0)
IOW 0x06 ; LSB=5

MOV A, @0x00

IOW 0x07 : MSB=0

M LSB UL Es F A as Ipbe N, MR REHOKE TF 4R T4, TROUT A4 (IK) » AN Low—time 7
P {EBE2E N Pulse Timer, Pulse Timer HELERE ey AR I —. 24 Pulse Timer [
EAR YIS LSB & MSB VHEARMELR K, TR OUT Ak (%) o

HIAE High—time ZFA7E#S M{E BN Pulse Timer, Pulse Timer WEAESF— R B4 B HAWE— .
i Pulse Timer MMEAZNZER, IR OUT AN (K)o — ANk HIELAE 2 5E .

TR Low—time FFfr#sfl High—time ZFfraHI(EHEEN Pulse Timer B | LSB & MSB 144+
AR 02, i mias =4 TCCBIF; CPU = A —ANrh W, mh bbb di bl B A7, BEPFBIER 3RS 1L Cln
RARHBR TCCIF, HefH IR 251D o SRkt A el ™42 1 o an SRAT B RS e H B o
G, FRATLASEEE L IR ARG EHERE IR LEPI K 2 18] ) S 3B B /) F AR AR e 52

3. Bl

SYMBOL PIN DESCRIPTION

P60 to P66 7713 FRAER) 1/0 E&, GlH A

P50 to P57 | 174,17720 [|brUER) 1/0 4k, G F AR AL 34

P67 (IR OUT) 14 ik e 1 i A L B KA HR R 30mA
0SCO 16 Hhiclock s SN
0SCI 17 Hhiclock s SN
Vdd 15 M
Vss 6 Hh

4. MARFHFFHRmME
M5 Sl TR B, S 26 FIZk 27 B 7 g i1k

This specification is subject to change without prior notice. 51 08.15.2002 (V1.0)



EM78P257
OTP ROM

£ 26 IR B IHH I H & 728

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl Bit 0
0x0B TCR(2) /RB 0 TCCBIE/O | TCCBTS/0 | TCCBTE/O 0 TCCCIE/0| TCCCTS/0 | TCCCTE/O
0x08 TCCCR/T0C80 TCC2E TCCAE TCC6E TCCBE - - - -
0x0D IRCR/RD DP1/0 DP0O/0 MF1/0 MF0/0 IRE/0O HF/0 LGP/0 PWM/0

{Note> *Bit name/initial value

# 27 IR BAKAMHRRE/ B F S

Address Name Bit7 | Bit6 | Bit5 | Bitd4 | Bit3 | Bit2 | Bitl Bit 0
0x06 | TCCBL/TOC61 | TCCBL7 | TCCBL6 | TCCBL5 | TCCBL4 | TCCBL3 | TCCBL2 | TCCBL1 | TCCBLO
0x07 | TCCBH/TOCTI | TCCBH7 | TCCBH6 | TCCBH5 | TCCBH4 | TCCBH3 | TCCBH2 | TCCBHI | TCCBHO

0x09 LTR/10C91 LTR7 LTR6 LTR5 LTR4 LTR3 LTR2 LTR1 LTRO
0x0A HTR/TOCA1 HTR7 HTR6 HTR5 HTR4 HTR3 HTR2 HTR1 HTRO
0X0B PTR/T0CB1 PTR7 PTR6 PTR5 PTR4 PTR3 PTR2 PTR1 PTRO

 TCCBL : 8-bit Hiefit#d%, TCCBX HM&AL, HEAEMBACRETEMEL. W5, WiHER.
* TCCBH : 8-bit Hf#fit-#a%, TCCBX MImifL, EEMBALRETEME. WE. WHER.
* Low-time #F7F%8: 84L Low-time HFFFaSIEHIEIE IR il SURKkrp K s [R]
OB R RME g TR R ECE R IR A A BTIR S (RSP IR, TR
A BB IR S I N AR LR AR
tio= (7F Low—time FRAF2R I -TREHIE) /fosco
* 87 high—time AfAF#F %A 1L IR H B 0 iy FESF I a)
B L BB PeE TR IR BOH e TR A IR AR R TR GRHSP) (IR . TR
B VAR 1 TRAY H PR B R 42 AR 2 306
tuiw== (7E High—time FUEA I THEHIME) /fosco
* Pulse timer ZfF5%: Low-time ZHIFERF High-time FFERMA B NIEE Pulse timer., 34
)5, Pulse timer WA EF—NMRYG APH—EZIEZE, Pulse timer BEFEAST—

M TR EME
# 28 TCCX RAEFHER 2
7 6 5 4 3 2 1 0

- TCCBIE TCCBTS TCCBTE
 Bit 6(TCCBIE) TCCBIF HWi{sBefs

0: #%1l- TCCBIF ¥

1: {#ifg TCCBIF by

& 29 TCCX ¥l f7a%
7 6 5 4 3 2 1 0
TCC2E TCC4E TCC6E TCCBE
e Bit 4 (TCCBE): ¥2iIfr, HRAFHETHEESF) 5 8 /7 most significant byte of counter
1 =ffifiErm 8 {7 TCCBH.
0 =2%11-% 8 A2 TCCBH (BRIAHD) .

30 IR ##HIFHES
7 6 5 4 3 2 1 0
DP1 DPO MF1 MFO IRE HF LGP PWM

TCCCIE TCCCTS TCCCTE

This specification is subject to change without prior notice. 52 08.15.2002 (V1.0)



EM78P257
OTP ROM

e Bit O(PWM) BkphSeREVEHl. >4 PWM =1 FILGP = 0, LSB #H%i8% & MSB s Rzt ib, *#
STEE—ANESERM KT, BHfE S LR & —4 PWM ) PWM 3%

« Bit 1(LGP) KJfkal'o 24 LGP = 1; High—time Z¥1F2SMI AW Z0E . F77 4 — A afikih. &
Ak AR 2 Uik e :
Fkfvi = (Low—time ZAFaMIAA) x (%0 x (1/Fosco)
2 HF = 1; k% Fosco M GEid M1, MO E+%).

* Bit 2(HF) E# . 4 HF = 1, FEAERKREIK BI85 K Fosco .

* Bit 3(IRE) Z4MBIE{HAEAL
0: Z%1L IRE. ZEi H/W Biy)ge
1: ffifg IRE. ZW% RB(Bit4 (TCCBTE); Bit5(TCCBTS)), TCCBX ¥ AyRiEil$iss. fihe H/W Bith

Ditie

e Bit 4:Bit 5 ( MFO:MF1 ) : %ISR
MF1 MFO Fosco
0 0 Fosc/1
0 1 -
1 0 Fosc/4
1 1 Fosc/8

* Bit6:Bit7 (DP0:DP1) : HZFHW
DP1 DPO Ratio
0 0 1:2(default)
0 1 1:3
1 0 1:4
1 1 -

5. IR #RKF

Fosco 1 o LI LT LI

start start

//
IR OUT CASE 1 " |_
L—>‘4—»l L—‘ Software time _’I
Low High i gi 2
Interrupt to CPU
|4— Number of pulses =2 > /
IROUT  case2 || L] || L LT 1 " L

30 CASE 1 A—ANSuEIf Bk F%) (DP=00;MF=10;HF=0;LGP=0;PWM=0) ; CASE 2 A%iZ 1/4Fosc #i
R %I AR [F] Bk vk 31 (DP=00 ;MF=10 ;HF=1;LGP=0;PWM=0).
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Fosc

Fosco 1 L L LT L LT L L
start / start
IR OUT L

CASE 1
lﬁ >l4 F{‘ P 4——\—4

Low-time Register =3

Interrupt to CPU Software time

’4 Number of pulses =3

R OUT —u—u—u—u—ummjﬂﬁ

CASE 2

& 31 CASE 1 —ANSL%I 4 Bk (DP=00;MF=10; HF=1;LGP=1;PWM=0) ; CASE 2 }£it 1/4Fosc iz
8 41 B 48 [B]HE Bk v (DP=00 ; MF=10; HF=1; LGP=1; PWM=0) .

Fosc

oww N

IR OUT - ' I

e
|‘

Low-time Register =3 High-time Register = 2

K 32 ELERKHFF] (DP=00;MF=10;HF=0;LGP=0;PWM==1).
4. 15 CODE OPTION

EM78P257A/B 4 —~~ CODE option word FI— N 1D word, ‘EAIIAEFE BRI L1 —H 4 .

Word 0 Word 1
Bit12"Bit0 Bit12"Bit0
Code optionl2™0 Customer’ s ID

1. Code Option %HfF2% (Word 0)

Bitl2 Bitll Bitl0 | Bit9 Bit8 Bit7 Bit6 | Bith | Bit4 Bit3 Bit2 Bitl Bit0

/RESETEN /ENWDT CLKS 0SC2 0SC1 0SCO /PTB SUT TYP RCOUT RCM1 RCMO -

e Bit 12 (/RESETEN): %X pin4 (EM78P257A) B Pin5 (EM78P257B) fEX reset [
0: /RESET fififig
1: /RESET %%
e Bit 11 (/ENWTD): WDT f#efr
0: ffife

1: %4

o AN

* Bit 10 (CLKS): #&4 F#AE#EAL
0: P clocks
1: PY4 clocks
SRS WEMI
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* Bit 9, 8 and 7 (0SC2, 0SC1 and 0SCO) : IR IEIENAL
%31 wHEXH 0SC2, 0SC1 F 0SCO E X

Mode 0SC2 0SC1 0SCO
IRC (N EBRC Hfe#il)
IC(FBC Pregpi=X)
ERC (4M#ERC PR 1)
HXT (i XTALPR 1L
LXT (fRARIXTALF 3% A %) 0
Note> #£HXT and LXT Z[H]fK)53 A KL N 400 KHz.
* Bit 6 (/PTB): in#&fr
0: ffife
1: 2%k
* Bit 5 (SUT): 2844 F%E LA IE) 4L
SUT *Set—Up Time
1 18 ms
0 1 ms
R, =%
e Bit 4 (TYP): #%#% EM78P257A EY EM78P257B
TYPE Series
0 EM78P257B
1 EM78P257A
* Bit 3 (RCOUT): #¥FHHHE X
RCOUT Pin Function
0 P70
1 0SCO
* Bit 2, and Bit 1 ( RCM1, RCMO): RC AR EHEAL
RCM 1 RCM 0 *Frequency (MHz)
1 1 4
1 0 1
0 1 455kHz
0 0 32. 768kHz
HEED> FSE, WS, b b, PLERMEE KL £35%1050R 2%,
* Bit0 : BEHH

2. AP ID FfF4: (Word 1)
Bit12 Bit0
XXXXXXXXXXXXX
e Bit 127 0: /R ID RS

4.16 I5%

RORMEESARS N 13-bit M5, MEAEAIA AN LA R A2 O, R
PC I AEBATRSCEITEOL T, BT IR AE B — ME M (MR BRI P AP AL SO

[ I I
[N RN Rl B N
O|l—= |||
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W PC MEFIBE "MOV R2, A7, “ADD R2, A" 54478, B0 R2 AT HOR @ HIa 5 W (1 “SUBR2, A”, “BS(C)
R2,6”, “CLR R2”, M, 7EXFMEHE, FRASPATKALTR MRS .
W BT R, AN 3 e 2 I R AN G A g, W IR DL R i ek
(A) F54 FAZ A 4 AR A AL
(B) PATIEZ AL FIAN” IMP”, “CALL”, “RET”, “RETL”, “RETI” w4, BYZ5H K ELIK 4
a4 ("JBS”, “JBC”, "JZ”, "JZA”, "DJZ”, "DJIA") . FHKE PC IR, HBKAETRNANE
A FE A
(A) FrEfEGLH CODE Option () CLKS f#%iil. Wi CLKS WA <07 , 454 I th P ik R 1%,
W CLKS %k ‘17 5 482 PR B DU AR 5 J 3 AL e o
(B) P15t i CODE Option [f) CYES {5, Witk CYES &k <07, 47 (B) P b 2 (1 H8 2 K 46 3%
AR, W CYES B 17, $UT B) FME DL BT A e AL T AN A I,
(A) FREEBLAT (B) PO OGRS 3R BA, BE 2 U, BT DL TR B 1 R e (A) Ff
18 DL PR A LK ol DU AN R R, T8 P TCC IR iR J& CLK=Fosc/4 (AN& Fosc/ 2)
Kl 6 FTs:
Fiaks FR A LR
(1) FTHAFREE—A bit A8 ‘1 o IEFEEEENEL,
(2) T/0 ZFA72$TT YRl ] S Ar e sleon 4. BEslt S, MM T 1/0 Z17res.
R R FoRTAAR (AIEEET SIS PIE AN A, 5707 KR mH
LS RIG—3RE bit 7. FF57Kk" Fom—A 8 8L 10-bit B EEL %L

& 32 The List of the Instruction Set of EM78P257A/B

INSTRUCTION BINARY HEX MNEMONTC 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 T0W 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 RETT [Top of Stack] ~ PC, Enable None
Interrupt
0 0000 0001 0100 0014 CONTR CONT - A None
0 0000 0001 rrrr 001r TO0R R T0OCR - A None <Notel>
0 0000 0010 0000 0020 TBL Rath - R Z,C,DC
Bit8,9 do not clear
0 0000 Olrr rrrr 00rr MOV R, A A - R None
0 0000 1000 0000 0080 CLRA 0 - A Z
0 0000 I1lrr rrrr 00rr CLR R 0 - R 7
0 0001 OOrr rrrr Olrr SUB A, R R-A - A Z,C,DC
0 0001 Olrr rrrr Olrr SUB R, A R-A - R Z,C,DC
0 0001 10rr rrrr Olrr DECA R R-1 - A 7
0 0001 I1lrr rrrr Olrr DEC R R-1 - R 7
0 0010 OOrr rrrr 02rr OR AR AOVR - A A
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0 Olrr rrrr 02rr OR R, A AOVR - R 7
0 10rr  rrrr 02rr AND A, R A&R - A 7
0 0010 1lrr rrrr 02rr AND R, A A&R - R 7
0 0011 OOrr rrrr 03rr XOR AR AOR 5 A VA
0 0011 Olrr rrrr 03rr XOR R, A AOR - R 7
0 0011 10rr rrrr 03rr ADD A, R A+R 5 A Z,C,DC
0 0011 1lrr rrrr 03rr ADD R, A A+R - R Z,C,DC
0 0100 O0O0rr rrrr 04rr MOV A, R R - A VA
0 0100 Olrr rrrr 04rr MOV R, R R - R 7
0 0100 10rr rrrr 04rr COMA R /R - A Z
0 0100 1lrr rrrr 04rr COM R /R - R A
0 0101 OO0rr rrrr 05rr INCA R R+1 - A 7
0 0101 Olrr rrrr 05rr INC R R+1 - R 7
0 0101 10rr rrrr 05rr DJZA R R-1 - A, skip if zero None
0 0101 1lrr rrrr 05rr DJZ R R-1 - R, skip if zero None
R(n) - A(n-1),
0 0110 OO0rr rrrr 06rr RRCA R C
R(0) - C, C - A(7)
R(n) - R(n-1),
0 0110 Olrr rrrr 06rr RRC R C
R(O) - C, C = R(7)
R(n) - A(n+l),
0 0110 10rr rrrr 06rr RLCA R C
R(7) - C, C = A(0)
R(n) - R(n+l),
0 0110 1lrr rrrr 06rr RLC R C
R(7) - C, C - R(0)
R(0-3) - A(4-7),
0 0111 O00rr rrrr 07rr SWAPA R None
R(4-7) - A(0-3)
0 0111 Olrr rrrr 07rr SWAP R R(0-3) o R(4-7) None
0 0111 10rr rrrr 07rr JZA R R+1 — A, skip if zero None
0 0111 1lrr rrrr 07rr JZ R R+1 — R, skip if zero None
0 100b bbrr rrrr 0xxx BC R, b 0 - R() None <Note2>
0 10lb bbrr rrrr 0xxx BS R, b 1 - R(b) None <Note3>
0 110b bbrr rrrr 0xxx JBC R, b if R(b)=0, skip None
0 111b bbrr rrrr 0xxx JBS R, b if R(b)=1, skip None
PC+1 - [SP],
1 00kk kkkk kkkk 1kkk CALL k None
(Page, k) - PC
1 01kk kkkk kkkk 1kkk JVP k (Page, k) — PC None
1 1000 Kkkkk kkkk 18kk MOV A, k k - A None
1 1001 kkkk kkkk 19kk OR Ak AOk - A 7
1 1010 kkkk kkkk 1Akk AND A,k A&k - A 7
1 1011 Kkkkk kkkk 1Bkk XOR A,k AOk - A Z
k - A,
1 1100 kkkk kkkk 1Ckk RETL k None
[Top of Stack] — PC
1 1101 Kkkkk kkkk 1Dkk SUB A, k k-A - A Z,C,DC
PC+1 - [SP],
1 1110 0000 0001 1E01 INT None
001H - PC
1 1111 Kkkkk kkkk 1Fkk ADD A, k ktA - A Z,C,DC

Note 1> This instruction is applicable to I0C507T0C60, IOCBO TOCFO only.
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Note 2> This instruction is not recommended for RF operation.

{Note 3> This instruction cannot operate under RF.
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4. Timing Diagrams

AC Test Input/Output Waveform

2.4

2.0 2.0
% TEST POINTS %
0.8 0.8

0.4

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")

" Instruction 1

NOP Executed |

y

//

IRESET
<« Tdrh

TCC Input Timing (CLKS="0")

<4— Tins —p

ox L L L L)L L L

TCC

‘47 Ttcc —>
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BSOLUTE MAXIMUM RATINGS

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. OV
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6.1 BELURHEZB4FME (Ta=0°C ~ 70 °C, VDD=5. OV+5%, VSS=0V)
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Symbol Parameter Condition Min Typ Max Unit
XTAL: VDD to 3V DC 8 MHz
Two cycle with two clocks
Fxt XTAL: VDD to 5V DC 20 MHz
RC: VDD to 5V R: 5.1KQ, C: 100 pF F+30% 830 F+30% KHz
Input Leakage Current for +1
IIL P ) g ) VIN = VDD, VSS uA
input pins
VIH1 |Input High Voltage , VDD=5V Ports 5, 6 2.0
VIL1 Input Low Voltage , VDD=5V Ports b, 6 0.8
Input High Threshold /RESET, TCC 2.0 \
VIHT1
Voltage , VDD=5V
Input Low Threshold /RESET, TCC 0.8 \
VILT1
Voltage , VDD=5V
Clock Input High 0SCI 2.5 v
VIHX1
Voltage , VDD=5V
Clock Input Low 0SCI 1.0 V
VILX1
Voltage, VDD=5V
VIH2 |Input High Voltage , VDD=3V Ports 5, 6 1.5
VIL2 Input Low Voltage , VDD=3V Ports 5, 6 0.4
Input High Threshold /RESET, TCC 1.5
VIHT2
Voltage , VDD=3V
Input Low Threshold /RESET, TCC 0.4 vV
VILT2
Voltage , VDD=3V
Clock Input High 0SCI 1.5 \
VIHX2
Voltage , VDD=3V
Clock Input Low 0SCI 0.6 \
VILX2
Voltage , VDD=3V
Output High Voltage 2.4 \
VOH1 IOH = -9.0 mA
(Ports 5, 6)
Output Low Voltage
VOL1 IOL = 9.0 mA
(Ports 5, 6) 0.4 v
IPH Pull-high current Pull-high active, input pin at VSS =50 -100 -240 MA
IPD Pull-down current Pull-down active, input pin at VDD 25 50 120 MA
1SB Power down current All input and I/0 pins at VDD, output
pin floating, WDT enabled 1 5 MA
1SB Power down current All input and I/0 pins at VDD, output
pin floating, WDT disabled 1 MA
Operating supply current |/RESET= ’High’, Fosc=32KHz (Crystal
ICC1 (VDD=3V) at two clocks type, two clocks), output pin 15 30 HA
floating, WDT disabled
e Operating supply current |/RESET= ’High’, Fosc=32KHz (Crystal
(VDD=3V) at two clocks type, two clocks), output pin 19 35 HA
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floating, WDT enabled
- Operating supply current | /RESET= ’High’, Fosc=4MHz (Crystal 50 "
(VDD=5.0V) at two clocks |type, two clocks), output pin floating
Leca Operating supply current |/RESET= ’High’, Fosc=10MHz (Crystal 40 "
(VDD=5. 0V) at two clocks |type, two clocks), output pin floating
6.2 ATHELBSFME (Ta=0°C ™ 70 °C, VDD=5V5%, 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
Ttecce TCC input period (Tins+20) /N ns
Tdrh Device reset hold time Ta = 25°C 9 18 30 ms
Trst /RESET pulse width Ta = 25°C 2000 ns
Twdt Watchdog timer period Ta = 25°C 9 18 30 ms
Tset Input pin setup time 0 ms
Thold Input pin hold time 20 ms
Tdelay Output pin delay time Cload=20pF 50 ms
* N= selected prescaler ratio.
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BEERA
OTP MCU Package Type Pin Count Package Size
EM78P257AP DIP 18 300mil
EM78P257AM Sop 18 300mil
EM78P257BP DIP 20 300mil
EM78P257BM Sop 20 300mil
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