EM78P458/459
OTP_ROM

1. B¥EHR

EM78P458 FIEM78P459 & K LI AL Tk COMS T. 2 KI8hr B A blo LN #F AT 4k 1347 AT BEsE— YK RIROM
(OTP-ROM) o Kk, H P AT L7 (e it 5e 35 R 7 o R P ARHS v FHEMCn FE 2% 5 N s
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2. THAERF R

« TARHUETEH: 2.3V~5.5V
o TARLEEH: 0°C~70°C(IET4k)
-40°C~85°C( T\l Zk)
o TAESRVEE(FE T 2 clocks):
* AR DC ~20MHz/2clks,5V; DC ~ 8MHz/2clks,3V
*RC#ix: DC ~4MHz/2clks,5V; DC ~ 4MHz/2clks,3V
o IRIFE:
* /N 1.5 mA @ 5V/4MHz
* WA 15 nA, @ 3V/32KHz
*ORIRAE R L EE 1 pA
* 4K x 13 {7 /i 1§ ROM
* 84 x 8 fi r N 7 4% (SRAM)
« 2 /X 11O i 1
« 8 HEHk
o 8 (LI E /AR (TCC) , HAG5U8. bR Ay rlgm i, v th =24 P
« 87 Z i AD He4ds, KiIEIk 8 47
o 2 ANkl vE R IR (PWM ), A5 REIL 10 47
e 2 A
« fi s (SLEEP mode)
o AN
* TCC i rh by
* NG IR P Crl AORBIRASE 2 g it
* AR b
* ADC H e 4f5 ke
* PWM J& UG HC 45 o
* LUARC A v T P R
o A4FE B S T A T e R S (WDT )
« 84N /O 5] gmAE v & R T hr
« 7410 I gmft v E Ry by
* 8 N 1/O | AT 2 P2 v B R I R T it

EM78P458/459
OTP_ROM
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EM78P458/459
OTP_ROM

o TR T DA I B 3

o B

* 20 pin DIP 300mil : EM78P458AP
* 20 pin SOP 300mil : EM78P458AM
* 24 pin skinny DIP 300mil : EM78P459AK
* 24 pin SOP 300mil : EM78P459AM

o WA A, AN 2.0V£0.15V

This specification is subject to change without prior notice. 3 05.07.2003 (V1.2)



3.

51 o B

EM78P458/459

OTP ROM

\ 4
Pse/CIN® || 1 24| | psscin-
P57/CO |: 2 23 :| P54/TCC
L 4
pseciv: || 1 20| | pssicIn- powapct || 3 2| Josc
psco | |2 19| | psurcc poiapcz || 4 21| ] osco
P60/ADCI |: 3 18 :|OSCI ENTCC |: 5 - 20 :| RESET
poiapc2 || 4 17| |osco vss_| 6 § 1| |vop
VSS|:5 E 16:|VDD VSSE7 E”jVDD
3 wn
PEADCS |: o 2 15:| PSIVREF P62/ADC3 |: s 17:| P53/VREF
=
P63/ADC4 |: 7 % 14 :| P52/PWM2 P63/ADC4 |: 9 16 :| P52/PWM?2
P64/ADCS |: 8 13 :| P51/PWMI P64/ADC5 |: 10 15 :| P51/PWMI
P65/ADC6 |: 9 12 :| PSO/INT P65/ADC6 |: 11 14 :| P50/INT
P66/ADCT |: 10 11 :| P67/4DCS P66/ADC7 |: 12 13 :| P67/ADC8
K1 SIS
* 1 EM78P458 5|
e Sl E | R Dyefiin
VDD 16 - |
05C1 8 [ [ XTAL TS N SE IR LN
% RC Fx: RC R¥ZEHAN
*XTAL FEa: R
0SCO 17 0 [*RC type: JIAA1/NF84 R A I b
* AN BIE S A
P5( 19 I * Il AT
* A G B E BRI
N 13715, 19, * JEAT/05|
P51 P57 1/0 AN NI
20,1, 2 | YO b busprm E AL
~ ~ * /051 .
P60 P67 3, 4,6 11 1/0 N NI
/0 b b s B R,
INT 12 I e T B fd A 1 7R W | D
~ 3, 4, * ADFE L3y
ADC1 ADCS8 ~ I .
6~ 11 % [AD-CMPCON (I0CA0)<2:4>¥'H.

This specification is subject to change without prior notice. 4 05.07.2003 (V1.2)



EM78P458/459
OTP_ROM

* ik T 1R 5
PWML,  PWM2 13, 14 O ls 1 PRICON (10051) <6, THEE
* ADCHMI S H %
VREF 15 U & Wi AD-CUPCON (T0CAQ) <7> it .
* = DRI I G Vin- .
CIN-, CIN+, 2. 12 I % “+7 = HES MBS Vint,
Co » 0 |+ Heiggsrsmt 51 co .
% [HAD-CMPCON (10CA0) <5, 6>¥%'E
TCC 19 I s fi & OBl /v B s, W RN A 20E: VDD B VSS .
VSS 5 — |HEJE .
% 2 EM78P459 E|BHiEA
e SlA E. |2 Dpediit
VDD 19, 18 - |[HJE
* XTAL M Sh AR ml A0 i et A
0SCI 22 Ul Re mat: re g mimn
*XTAL A PR
0SCO 21 0 [|*RC type: FMA1ANFEA R 3 A B b
* ANEETEME SN
* I FHE 5L
P50 14 Ul b uusepom weEoh s
N 15717, 23, 24 * JWHI/05]
P51 ~ P57 Lo | YO b s e sk
N ~ * WHI/05] .
P60 ~ P67 34813 | L0 | e
INT 14 I [ B itk ) A58 i | .
N N * ADFE s,
ADCLADCE 13, 4,8 13 1 1| 0 \D CMPCON (TOCAO) <2: 451 5
s Tk g R
PWML,  PWM2 15, 16 O |« i PIiCON (10051)<6, >
* ADCANISH HR
VREF 17 U s i Ap-ipcon (T0cA0) <751
* = SILECES IS Vin- .
CIN-, CIN+, 01 1 o . * 47 = RS IEI NG| Vint,
Co o * LA S HOBIH S 1 Co .
s [HAD-CMPCON (10CA0) <5, 6>’
* PFFEAER AR, RAELT.
JRESET 9 I * Y5 PR S MRS I FR 28] DL AR IR AR X o e i
* JEHEHOLT /RESET/Vpps | B HLE A 0K T Vdd .
* %5 | G LR ohRE.
TCC 23 I [ Jpsspfi ok R il /v s s, W SR AN 2204 VDD 8) VSS
ENTCC 5 I [1: Af#ife TCC; 0: #%iF TCC.
VSS 6, 7 = |FEIE R .

This specification is subject to change without prior notice. 5
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EM78P458/459
OTP_ROM

4. THEEHER

—¢ WDT Timer —’T‘d—b STACK 0
me-

Prescaler A 4 STACK 1

STACK 2
Opgillator ‘ /INT ‘ ‘ ROM ‘ STACK 3
Cofitrol ¢ ¢ STACK 4
STACK 5

A

Interrupt > Instruction

Control Register STACK 6
R1(TCC)

ENTCC
STACK 7
4 L v
si Instruction
o | RaM | D

Wake Up
Control
R4
A Y
\ 4 A 4 y \ 4 A
DATA & CONTROL BU

PPPPPPPP PPPPPPPP
55555555 66666666
01234567 01234567

& 2 EM78P458/459 IhEeHER]

4.1 BAEFAR

1. RO(JH#FHEFFER)
ROAN I — AR AFAE I Z5 A7, AT MR ] o ATATHRERO AR 27 A7 4% (52 52 b A7 I
R4 (RAMAEFE 25 77 4%) 93 [1] FIRAMIA 2%
2. R1(TCC)
© HTCC 51 E M5 S uy et & ST el 1 # 4
« [HICONT ZA7ass4. 5 ik iE k(s 5 IR
< s
3. R2 (FEFFil¥ds PC) FIEAR
© R SEEPRMERRCH12 A28, SR FioR.
© AKX 13 A7 OTP ROM Hhik DUSREOR AR P48 A . — MR IO 1K K.
« HA7JER2 BT iE0.

This specification is subject to change without prior notice. 6 05.07.2003 (V1.2)



EM78P458/459
OTP_ROM

o JMP R4 HEEER2 K10 AifE, FUEIMP $82 Bk o) — AR P T A

« CALL #545c¥PC+1 AKR, TEEEHR2 1810 frf, BRI 7R3 N bl BRAE R — G A

* RET. RETI. RETL $&54- ¥ IE ke APC,

* “ADD R2, A” AVPK—A RHMEINEYRIPC b, HIEIFIPC 559, 10 AREHEIEO.

©  “NOV R2, A” ¥A FFAEesHHINS itk APC {8 £7, PC #59. 10 A7i#kiE0.

o XPC (R2) #HAT EHEAR/ETRA 0 “MOV R2. A” . “ADDR2. A” . “BCR2, 0”7 #¥FEPC 2
H9 K10 A7 (A9, AB) BETEZ, DRI Ul A I AT AT ik e 1S B i 75 7] — DI 1) i 256 >

Hodik
o HATCALL. RET. JMP ZE[HFAEMR2 W AEMTEAWT, R2 Mk m AL HPIR & ZF A7 48R3 IRIPSO.
PS1 ZEA,

o BROCAZR2 ARIIIE S 252 MR WAL, Irafa S ol (felk/2) o

‘ A11~A10‘ A9~A8‘ A7 ~ A0 %—) Stack 0

CALL K Stack 1
RET
RETI Stack 2
RETL K
Stack 3
000 Stack 4
0 _, Page 0 Stack 5
3FF Stack 6
400
Stack 7
01
Page 1
7FF
800
10
> Page 2
BFF
coo
11
> Page 3
FFF

B 3 RSl

This specification is subject to change without prior notice. 7 05.07.2003 (V1.2)



4.

6.

7.

EM78P458/459
OTP_ROM

R3 CREHFHFA)

7 6 5 4 3 2 1 0

CMPOUT PS1 PSO T P Z DC C

« % 7 fir (CMPOUT) M5 gs 4t .

64 (PSL) \ H5AL (PSO) AT [ b BT F" » BT CALL ~
IMP S ff 53 R [0 )T - 2R R P PR
= RET‘RETL‘RETIﬁ—QifTQiELI*]‘ PSO - PS1 ffi{e > [4 STACKFJ PC rjfmﬂ Al

Ellj‘l_ﬁ[}%;’/ T PC o ﬂ‘s‘ﬁ[‘l_fl_ﬂ_&}’? —T Fh PSO - PS1 J?‘Iﬂﬁ' B %Q'ng[rl[%ﬁl EIJ%O

. /[\%Ef,;j'J'a,%gr
R rrra= 2

PS1 PSO Program memory page [Address]
0 0 Page 0 [000-3FF]
0 1 Page 1 [400-7FF]
1 0 Page 2 [800-BFF]
1 1 Page 3 [CO0-FFF]

574 & (T) 351 » Hi1i5 SLEEP iy WDTC *F' ?Jﬁ‘/ = fF'l 1> WDT & ‘F‘ 0-

HY3 0 (P) (SThfA - i WDTC 7 8 b 1Afii 1 ;cjm SLEEP #7141 Fiiff O -
HT2R(Z) F RS HEA QW T RSO .
H31& (DC) i

S A B SN

R4 (RAM EFHFFHR)

SO AL B HLET E RAM A (00~3F)
56 A7 % RAM  FIOH RAM i

BT AL EF] B

B AT REE OB

R6 " R6 (45 ~ %iH 6)

* R5 f1R6 f& /0 1% 47 &

R8

Mz {745

~

R7
«8 fiil

This specification is subject to change without prior notice. 8
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00

01
02
03
04
05
06
07
08
09
04
0B
oc
0D
OE
OF

10
11

1E
1F

20
21

3F

EM78P458/459
OTP_ROM

RO
RI (TCC)
‘ R2 (PC) H STACK 0 ‘ R9<5> (I0CS)
‘ R3 (Status) ‘ ‘ STACK 1 ‘
R4 (RSR) STACK 2 1 V!
RS (Port 5) STACK 3 ‘ 10C50 ‘ ‘ 10C51 (PWMCON)
R6 (Port 6) STACK 4 ‘ 10C60 ‘ 10C61 (DTIL)
R7 STACK 5 10C71 (DT1H)
RS STACK 6 10C81 (PRD1)
RY (ADCON) ‘ 10C90 (GCON) ‘ 10091 (DT2L)

STACK 7
RA (ADDATA)

RB (TMRIL)

RC (TMRIH)

RD (TMR2L)

RE (TMR2H)

16x8
Common
Register

PSR7, PSR6

‘ 10CA0 (AD-CMPCON) ‘

I0CAI (DT2H)

‘ 10CBO

10CBI (PRD2)

1occo

10CCI (DLIL)

10CDO

10CDI (DLI1H)

10CE0

IOCEI (DL2L)

10CF0

IOCF1 (DL2H)

v 70

20

32x8
Bank
Register

(Bank 0)

3F

'01

20

32x8
Bank
Register

(Bank 1)

3F

B 4 BT aasam

This specification is subject to change without prior notice.
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EM78P458/459
OTP_ROM

8. R9 (ADCON: AD #%#uiszsl)

7 6 5 4 3 2 1 0
- - 10CS ADRUN ADPD ADIS2 ADIS1 ADISO

7. 6 PR, Bk 0. Bit 7:Bit 6 Unemployed, read as ‘0’;
* 55 A (I0CS)  IEH&fm N th F AF ds B
o1 MRESERE 1 (10C517T0CFL) , k0 kR

55 4 L (ADRUN) ADC JFURIZATHL. AR | W AD e dfhh. Hinsifn, Sy idif:
0, fHA PUKAHF 0.
55 3 fr (ADPD) ADC MRIWAEMIINAT. %A1k 1 3R ADC b5 TRIRAS, b 0 SCH ADC 2% B
fEHE NRDFEIRA (AUE LI CPU W] BEIAE T AE)

o 22 740 f7 (ADIS27ADISO)  ARfbly N ik F¢
000 = ANO;
001 = AN1;
010 = AN2;
011 = AN3;
100 = AN4;
101 = AN5;
110 = ANG;
111 = AN7;
A AE ADIF HIADRUN ¥4 0 WA ESGX 3 47,

9. RA (ADDATA: AD ##u&:R)

AD B EER S, 4596 AADDATA, START/END 47350, ADIF ‘&1

10. RB

S 2

11. RC
— NP ZifE S,  BITO 5BIT1 mfH.

12. RD
—NSALIE AT A7 s o
13. RE

This specification is subject to change without prior notice. 10 05.07.2003 (V1.2)



EM78P458/459
OTP_ROM

— NP % fE S,  BITO 5BIT1 mfH.

14. RF (FHPREFFS)

7 6 9) 4 S, 2 1 0
- CMPIF PWM2IF PWMILIF ADIF EXIF ICIF TCIF

L BN AHITER, 0 Kol .

* 280 £z (TCIF) TCC i thrhlibridi. TCC ¥ & 1, ARG 0.

* %1 Az (ICIF) P6 MNP WibR&. P6 HEIANRILIIEL, HAEO,
* B2 7 (EXIF) AMBrpWibridi. M/INT SIE A FRFATIIE 1, BA4HE 0.
* %3 AL (ADIF) AD #Efr&iibri. AD BeHegsai e 1, Ak o,

* B4 AL (PWMLIF) PWML rpWbrak. IA2) e FIHNE 1, %ARH 0.

* 35 AL (PWM2IF) PWM2 ksl TA2I e FIHNE 1, HARH 0.

« 6 £ (CMPIF) LAeaerbibrbid. HLaeoeim A fbnE 1, W 0.

o BT AR, B 0.

o RF TATERAETS 0, (HANBERRIEE 1.

o TOCFO A7 B 7 i 254745 o

JE L RE (U455 RF F1 T0CFO A1 5 (45 5.

15. R10 ~ R3F
« #RE 8 AL AT A7

4.2 BRI Re A e
1. A (B
FIT O SR A%, SR A B O P AT S

2. CONT (¥=fhl&F 4%

| 7 | 6 | 5 4 3 2 1 0

This specification is subject to change without prior notice. 11 05.07.2003 (V1.2)



EM78P458/459
OTP_ROM

| 1viE INT | | T | PaB
350 S5 2 Ar (PSROTPSR2) TCC/WDT Tiis3#ifir.
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 1 1 1:256 1:128

55 3 AL (PABO) oM Hias /3 Mo
0 J34 TCC
M1 4345 WDT
5 4 L1 (TE) TCC {55 ihysiksefr
0 Hos TCC 51 ME 5 & A AR 3 S A2 AL I TCC i 1,
1 FoR AR N 1.
3 5 AL (TS) TCC 15 S UEIEFAT
0 FonAWTRIES FIHN B, Wil P54 24 1/0 LI, TS 2508 0.
1 RN IG5
B 6 A1 (INT) hii RvFbrils.
0 78 i1 DIST $ig-4 4 v iy 5 e 0
1 RI/RCH ENT $84 8 RETT 454 AvFd i,
S8 7 AL (INTED A Wifs 5 3 ik P47
0 Foxih INT 55 ETHiT 5 i,
1 FoRH PRSI
« CONT ZFfFas i s .

3. I0C50 ~ I0C60 (I/0 ¥4 S/7Eas)

STV VO T @ik o
« 10C50 1 10C60 A f7as 1S
This specification is subject to change without prior notice. 12 05.07.2003 (V1.2)



EM78P458/459
OTP_ROM

4. T0C90 (GCON: I/0 %% H45#yF0 ADC #24i)

7

6

5

4

S

2

1

OP2E

OP1E

G22

G21

G20

G12

G11

G10

S8 7 fAr (OP2E) 423 HORHAE M. MOt P64 fN, FiiiEs 8 1 1 BHUIFX,

0 B OP2 SGH, FAAE S SRk IE ADC.
1 I 0P2 #TTF.
386 7 (OP1E) 23 ORI, MOt P60 f N, FithiiEs 8 i 1 BHUIFX,
0 B OPL SGH, FAAES o5k IE ADC,
1 I OPL 7T,

3 573 A7 (G227G20) OP2 #25i%+%,

000 = IS x 1 (FRIAH);
001 =1Sx2;
010 = IS x 4;
011 =1Sx8§;
100 = 1S x 16;
101 = 1S x 32;
YIS = IAfE 5
<3270 AL (G127G10) OP1 M4z5ik+%.
000 = IS x 1 (FRIAfH);

001 =1Sx2;

010 = 1S x 4;

011 =1S x §;

100 = IS x 16;

101 = 1S x 32;

YIS = IAfE 5

5. TI0CAO ( AD-CMPCON ) :

7

6

5

VREFS

CE

COE

IMS2

IMS1

IMSO

CKR1

CKRO

557 ALN ADC B B FRA
0 WPATAE A S i L,
g1 BFAS| I P53/VREF [ HL R A Z %,
6 AL b WREe
0 Bl (B ) o

This specification is subject to change without prior notice. 13
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1 ¥
58 5 ALLLAAS ThREIE R AT
4 CE=1 W}, CODE Jy 0 W LbiR#sH1Eis Hm A
SR T (R R R
38 472 fF (IMS27IMSO) #y ARk, ADC
N T WA P61 5

I

3 AD St HifrTheg

gk XA

EM78P458/459
OTP_ROM

IMS2:1MSO | P60 | P61 P62 | P63 P64 | P65 | P66 | P67

000 A D D D D D D D

001 A A D D D D D D

010 A A A D D D D D

011 A A A A D D D D

100 A A A A A D D D

101 A A A A A A D D

110 A A A A A A A D

111 A A A A A A A A
2170 £z (CKR1“CKRO) ADC 44454
00=1: 4 CERIAED
01=1: 16
10=1: 64
11=1:WDT ring IR HIHE .

6. I0CBO (TFHIEHIFR)

7 6 5 4 3 2 1 0
/PD7 /PD6 /PD5 /PD4 /PD3 /PD2 /PD1 /PDO
SF 07T Prsyr e P60P6T BEII R B LhfE
0: fFREMNT T hr
1. %59k,

« I0CBO ZffasnliLs
7. 10CCO (URARIT B4l =5 77-4%)

7 6 5 4 3 2 1 0
/0D7 /0D6 /0D5 /0D4 /0D3 /0D2 /0D1 /0D0
07T syt P64 P67, P51, P52. P54, P57 | T L BE
0: 1'be
1. %5k,

This specification is subject to change without prior notice. 14
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EM78P458/459
OTP_ROM

« 10CCO ZAfasnl i,

8. I0CDO (k& ias)

7 6 5 4 3 2 1 0
/PH7 /PH6 /PH5 - /PH3 /PH2 /PH1 /PHO
28073 4B HIP60P63;
5T PLor AR HIPS3. P55, P56 IR L by Tl fEs
B4 AR
+10CD0 # it &
9. IOCE0 (WDT #=%I27775%)
7 6 5 4 3 2 1 0
WDTE EIS - - - - -

S5 7 Ar (WDTE) WDT f#REFSHINL, 0 ShZkik, 1 4f#kE. WDTE Wik'E,
% 6 AL (EIS) P50 5IMIThEEE XA7. 0 Rk P50, HIBENHIAN. 1 LR RIMBHWHIAG]
JEI/INT, SRS B0 & AR, M EIS 40 B, /INT JEiEs s, 01 i, /INT 5]
(PR AT B P5 S 428 . TOCEO Wi,

3 075 fLAMH .

10. IOCFO (UM A78e)

7 6 5 4 3 2 1 0
- CMPIE PWM2IE PWMIIE ADIE EXIE ICIE TCIE

* %5 0 42 0 (TCIE) TCIF i fEfEfr.
« % 1 f(ICIE) ICIF tf Wil g fr
« 8 2 f7(EXIE) EXIF i fEfr
« %5 3 fiz (ADIE) ADIF P It fiEfr
« 55 4 fL(PWMA1IE) PWM1IE 1 Wil GELr
« %5 5 fZ(PWM2IE) PWM2IE ' Wi i 7
« 5 6 SZ(CMPIE) CMPIE 1 i fi o7
1: foilFr
0: 211k
« 870 RAGH
IOCFO fi* % -
fopliee fENERA 505 o il (i DISHE 45855 « IOCFO ﬂﬁjﬂﬁ T EERpSLe s A

11. T0C51 ( PWMCON ) :

This specification is subject to change without prior notice. 15 05.07.2003 (V1.2)



EM78P458/459
OTP_ROM

7

6

5

4

3

2

1

0

PWM2E

PWMIE

T2EN

T1EN

T2P1

T2P0

T1P1

T1PO

55 7 AL (PWM2E) PWM2 ffifEf7. b O I PWM2 SCHT CBRIMED , XS5 IR SCh P52; 4 1 IF PWM2
FIIF, 0S5 A E 3ok i R

55 6 AL (PWMIE) PWMIL ffifEf7. & O I PWML 5GP CERIAMED , XSR5 I SCh P51; 24 1 I PWML
FIIF, g A E 3ok i R

%5 5 Ar (T2EN) TMR2 f#ifefr. Ky O IFTMR2 <[], 4 1 W TMR2 $T7T.

%5 4 A7 (TIEN) TMR1 f#fEfr. & O WP TMRL <H1, 24 1 B TMRL $77F. .

%5 372 AL (T2P17T2P0) TMR2 434l R HGEFAT -

T2P1 T2P0 Prescale
0 0 1:2(Default)
0 1 1:8
1 0 1:32
1 1 1:64

55 170 A (TIP1"TIPO) TMRL 434l R HGEFEAT

T1P1 T1PO Prescale
0 0 1:2(Default)
0 1 1:8
1 0 1:32
1 1 1:64

12. 10C61 ( DTIL: PWN1 & HAK 8L ( Bit 7 ~ Bit 0) )
TRFEPWML %t by i B I — R o 29 TMRY [R5 AR 25 B H A7 IS,
13. I0C71 ( DTIH: PWN1 & HEBAL( Bit 1 ~ Bit 0 ) )

7 6 5 4 3 2 1 0
CALI1 SIGN1 VOF1[2] | VOF1[1] | VOF1[0] - PWML[9] | PWM1[8]

« 7 7 (CALID) FeHEAREA . 0 ZEiE, 1 NffifE.

58 6 AL (SIGNL) FMEHURIRPEERN . 0 hfi, 1 hiF.

% 573 A7 (VOF1[2] VOF1[0]) %M AT

% 170 AL (PWML[9]"PWM1[8]) PWM1 =sLbmm 2 4.

F2 FRATH .

14. 10C81 ( PRD1: PWM1 FIFEHA ):

PN 25 A PWML I 38

15. 10C91 ( DT2L: PWM2 & ERf& 8 A2 ( Bit 7 ~ Bit 0 ) )

This specification is subject to change without prior notice. 16 05.07.2003 (V1.2)



EM78P458/459
OTP_ROM

DRAFPUML i b ey HP (0 — 4R (B TMRL (B JEAH A5 I tH 442 1R

16. TOCA1 ( DT2H: PWM2 & E 82 ( Bit 1 ~ Bit 0 ) )
7 6 5 4 3 2 1 0
CALI2 SIGN2 VOF2[2] | VOF2[1] | VOF2[0] - PWM2[9] | PWM2[8]
* 7 AL (CALID) KeifEffifedr. 0 A%k, 1 Mffifg.
58 6 AL (SIGNL) AMEHURRPEERN . 0 hfi, 1 hiF.
% 573 A7 (VOF1[2] VOF1[0]) #MH AT
% 170 AL (PWML[9]"PWM1[8]) PWM1 =Lk 2 4.
52 (b4 ]
17. 10CB1 ( PRD2: PWM2 FIFHA )

Ho N 25 A PWML I 30

~

18. I0CC1 ( DLIL: PWM1 G ELBifrssfk 8 2 ( Bit 7 ~ Bit 0 ))

AR,

)

\

19. I0CD1 ( DL1H: PWM1 FFHegifEssm 2L ( Bit 1 ~ Bit 0 ) )

HWAEHAE,

20. TOCE1 ( DL2L: PWM2 5=8 LLBiFEas & 8 A2 ( Bit 7 ~ Bit 0) )

21. IOCF1 ( DL2H: PWM2 &5 Hb4ifeasm 2 A2 ( Bit 1 ~ Bit 0 ) )

2 i
4.3 TCC/WDT FIFifess

XFTTCC BRWDT 47— A8 A7 Z5 A7 I 33t o 7R — I ) B2 i ga Herh —7J7, 3X thCONT %
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{FASIIPAB 1 #RE « PSROTPSR2 i AR AL . 4570 ICLRTCC, WIBRHRETCC A ERNIG T AAR IO
FEAYBLLSWDT, JUWDT IR 4> A5 a% B AE R ATWDTC FRISLEP 54 0. TCC/WDT HL B HE B 4 f&l5 .

R1 (TCC) M8 riE &/ vh4ds. TCC el by PRI AlraR AR I CEHTCC 51T A, fi
RUWSTTESS) o W R A EBAr, A4 FHITCC 1 CEWM ) . mES ma, 54 MR
2 ANIESEA A B 3] A QRS 1k B 25 A7 28 CLKS {7 ¥ %€ « CLKS=0 MJCLK=Fosc/2, CLKS=1CLK=Fosc/4.
RSN Bh, WITCC AN EBAE S A . WDT J&—AN A HIZ 1 H IRC R %5 . 43R IKE)
PG, WDT fKARIZAT, WnAEARIRAE S R ERdtt. WDT #EHB 5, CEWDT fliRE) o A IEH
TTAERF, WDT mJ (KA 5B TOCEOIWDTE A7 AT e alAk 1k 7EEA T B0 R, WDT ¥ Hi N (] 2y

N 18ms.
CLK (Fosc/2 or Fosc/4) DATA BUS
L, M WM Y
—>
TCC U U SYNC TCC (R1)
Pin 7l x Il x 2 cycles
’( TCC overflow
TE TS PAB interrupt
8-bit Counter
WDT )
PSRO ~ PSR2
PAB 8-to-1 MUX |&—
WDTE
(in IOCE) PAB
WDT timeout
B 5 TCC K& WDTAEF
Sy
4.4 1/0 ¥y

PORT5. PORT6 AX{ [ =A1/0 ¥il1. AJIOCBO. I0CCO. I0CDO Fphik & &5 L. FHi.
TR IR e . PORT6 HATH NS UL Wy (sl Dheg. BFAN1/0 SIS HI/0 #2547
#5 (10C50710C60) BB AN . 1/0 FFAEAAL/0 F5H T A4 335 . PORT5, PORT6 [
/0 B HEgEe. 7. 8 Fin
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PCRD

:)_

<
L

=

— PCWR

ol o

Q v [D— —Qlro o)

10D

)
L

rori> <

e

=

i PDWR

|
Ql

P
-
—Ql o

PDRD

L

0

Xz

1

R FHARPRR.
Bl 6 PORT5 I/0 X% I/0 H¥sth|& 7250

PCRD

®
Qo
o

~ <— PCWR

P50, /INT A
D 10D
. - <— PDWR

PDRD

Y o -
)

INT

J
g

wE: bdr CFHD) R IT AR bR,
&l 7 PORT5 C(INT) HJI/0 AR 1/0 ¥#l&fEsemik
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PCRD
-
Q r D
_ axd— PCWR
—Q ¢
L
I
P60 ~ P67 4
<PORD——4 QD 10D
_ aK<—PDWR
pa— Q C
L
|
q
PDRD [:
D Q
CLK
Lo

R bdr CNPD AW IT S Kbrow.
K&l 8 P60°P67 [ 1/0 1% 1/0 LI¥H| S Eas ik

10CE.1

CLK } Interrupt

[ﬁ
L/

ol

—ra

J ENI Instruction
D R i

DISI Instruction

Interrupt
(Wake-up from SLEEP)
Next Instruction
(Wake-up from SLEEP)

K 9 BEWAZLHN/EEED R PORT6 MAHEE]

[ /SLEP ‘
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#® 4 PORT6 NEINIREKZLT I AL ie/ Wi oh R vE

PORTG [ 5 AR 25 25048 5 | ke Ry e i/ v s o i FH v

(I) PORT6 [ frna i Il i (IT) PORT6 ¢ i Iy it
(a) fKHE C(SLEEP) Rif 1. i 1/0 Port 6 (MOV R6, R6)
1. 2% WDT 2. $4F “ENI”

2. & 1/0 Port 6 (MOV R6, R6) 3. ffifed W (Set 10CFO. 1)
3. HUT “ENI” B{ “DISI” 4. # Port 6 ARZEME (F=Ar1K)
4. AfifgrhIkr (Set TOCFO. 1) — HKT ) HhE (008H)
5. $AT “SLEP” 54
b)
1.

(b) MalE (wake—up) J&

47 "ENT” — ol in) & ik (008H)
2. %% "DISI” — AT F 4454

4.5 BA7FInkfE

1. BN EET) e
AL H NG S5 -

(1) EHER

(2) 51 A AR

(3) WDT #ith (HifliRe

RGO R A R A IS d ARG e £ A5 A7 d A RE R, S LI 10 Wl B B4, R
KRR AR 18nS (JRG AR (1) o — BRI AE, BAPLRGA T FRE:

o= U ¥= @Y= - The oscillator is running, or will be started.

«PC 7%} 0. The Program Counter (R2) is set to all "0".

ST 1/0 5IEE SRS GRBLRE) .

« WDT FIF3 AR A O

o LHIEF, R3 =3 i 0o

« CONT ZFf7asbR5 6 1 C(INT bpik) 4b, AEA 1.

* 10CBO Zifras 4z BN 1o

* T0CCO A A7 0. .

« 10CD0 FFfFas 42BN 1.

« IOCE0 ZAFas 7 & 1, 556 A0F 0,

*RF, TOCFO ZFAFa%45 076 i 0.

PATSLEP $54 Al HE ARHRAE A, (IRIIFEREAD o BEAIRIRBIRS, WDT (FFAiRE) ¥50 (H4k4L
1BAT . BT LA R T AR U

(1) 5 R NSNS G .

(2) WDT it (7 ffife
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(3) i AN GRS AL, o
(4) Lttt A e
BT PIRIE 0K 5 ESEM78PA58/EMT8P459 4. R3 HIT. P kil JH THiE EAdi. 553 g T
Wl J AR P AR SEBAT, 1 TP WDIRAS SR YUE R e R e NI AR BERE Y . W0 RAESLEPHR 2 $AT R AATENT
R4, PR AHENEOX08 Kb AT HH WAL FE . Tt AL AT SLEP $54-Hi#RATDIST 454, F/5KF MSLEP 457
L IR ST .
FEEANRIRIE A 2 1T, 53 MU — Rl B A RE . Rl
[al Y} FRETPORT 6 RIS > WDT i (RESRCE 3 A58 WOT 5 i) «
[ - EM78PAS8/EMT78P459 fi' bk 1 ~ 3 FAiflp L
[b] 41 WDT {fifig, U PORT6 fi AWeEEN 2511, [Kik, EM78P458/EM78P459 nj 4 1. 2 Pl

DU o
[c] A Lbeas i th m v P rp i A Ak, WDT ik, Pk, EM78P458/EM78PA59 i 1. 4 Pl
i DU o
Un SRPORT6 45 A AR A H T 45 T e 0 7o BL, - U b 45 4 BAESLEPHE & HiT A7 :
MOV A, @0Bxx000110 : Select internal TCC clock
CONTW
CLR R1 ; Clear TCC and prescaler
MOV A, @0Bxxxx1110 : Select WDT prescaler
CONTW
WDTC ; Clear WDT and prescaler
MOV A, @0BOxxxxxxxX : Disable WDT
IOW RE
MOV R6, R6 : Read Port 6
MOV A, @0B00000x1x : Enable Port 6 input change interrupt
IOW RF
ENI (or DISI) : Enable (or disable) global interrupt
SLEP . Sleep
NOP
AR, A5 T s H e PR M B B AL, AT R B SR T
MOV A, @0OBxx000110 ; Select internal TCC clock
CONTW
CLR R1 ; Clear TCC and prescaler
MOV A, @OBxxxx1110 ; Select WDT prescaler
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CONTW

WDTC : Clear WDT and prescaler

MOV A, @OBOxxxxXxx : Disable WDT

TOW RE

MOV A, @OBO1xxxxxx ; Enable comparator high interrupt

TIOW RF

ENI (or DISI) : Enable (or disable) global interrupt
SLEP . Sleep

NOP

EM78P458/459
OTP_ROM

AN NE R, AWARIRAE K )5 WDT ThaeHs Ashiifg. Rk, MefjawDT MARE 5 2 ik

AN

2. WEFHABMT. PIrk
ST TR X f R A
(1) S HL b
(2) RESET 51 A i il ikt
(3) B

Py THREME, WIRSHTA, I T AW R L d A A s A . 641 T ATk T PRt

RS BN T. PHE

Reset Type T P
Power—on
/RESET during Operating mode *P *P
/RESET wake—up during SLEEP mode 1 0
WDT during Operating mode 0 *P
WDT wake—up during SLEEP mode 0 0
Wake—up on pin change during SLEEP mode 1 0
*P: ALHPRAS
x6 FHH4EWET. PHRE

Event T P

Power—on 1 1
WDTC instruction 1 1
WDT time—out 0 *P
SLEP instruction 1 0
Wake—up on pin changed during SLEEP mode 1 0

*P: RALAPIRAS
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VDD

D Q CLK
Oscillator I‘“_ > CLK

CLR
Power-On Reset :
Voltage Detector

l WDT Timeout
WDT ) Setup time
/RESET EZ

B 10 BEfEHSER

4.6
EM78P458/45945 U1 I 67 15t ] 5 | 1y »
(1) TCC %t ;
(2) Port 6 uify 1 NARZS 2422 5
(3) AhE k{5 5 [(P50, /INT) pin];
(4) AD #4450
(5) PWM 1 TMR1/TMR2 5 PRD1/PRD2 43 il #14%;
(6) LLAsast b .

FEPORT6 % AL M FERERT , R6 FFR= L4 EN, PORT6 ME—SIMHYTE/FXA
ThRE | Ab T 5 RS E SIRIER A
RF , FUiItR S FiFes , HAMMIZRE T RliERER. IOCFO VRIS 75, BRI M

fEREH L RENI DISI FE R TR, HHMRLER , T —HE T HMEIE0X08 Bl . — B3t A MiabiE
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BF , TRRKENRF F738KEE PR, BEHTFUMGEFRFR , SI0E P MibRS 66 5 i A

REE U,

TERBAVTHE RF FHERENMENVSEPHEN. RRF NS RERF MIOCFOMBES,

ZRE11 , RETI IS4 R i 712 ERE P .

LINT 356 ( BEEAE ) FAEHITE | T—3ES Mt a0X001 B

vCC

T b P o N IRQn
/IRGnR———C GLKR B U . ] —— INT
¢ ar— mrp | RQM
RF ENI/ DISI
m @ p D IoD
—a ECLK IOCFWR
RESET IoCF T
[~
\/KOCFHD
{4
B 11 AR

4.7 AD ##:2% (ADC)

AD HR R BIE— NS ELEIREE, 3 MEHBFEFSR. 1 MNESESHNS Lo HERMNAD ¥
¥ags, HINgEERME12 FiR. RS E B EMEL B TRESIBEA,
AD ##eERZFXEBIARNN, £R1FAADDATA, ZADCON FFE5HADISO, ADIS1, ADIS2

REG , W AEE SRR ARRERERE
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ADC8

ADC7

ADC6
ADC5

ADC4

ADC3

ADC2
ADCI

Yy v VvV ¥

EM78P458/459

Vref

Fsco

Internal

ADC
( successive approxii

) Start to Convert

41
MUX

4

1

OTP ROM

nnalEnEEnniann o) [ DLLLGEnl] [
i GCON i ) i y
3 DATA BUS
B 12 ADC hREHER
1. ADC #:4%5 77%% (ADCON/R9, AD-CMP-CON/I0OCAO, GCON/I0C90)
1.1 ADCON/R9
ADCON %47 #4161 ADC BRAE, W5 40— 51 A%
BIT 7 6 5 4 3 2 1 0
SYMBOL - - 10CS ADRUN ADPD ADIS2 ADIS1 | ADISO
*Init Value 0 0 0 0 0 0 0 0

*Init Value: HEALSMIWIGE
+ ADRUN (bit 4): ADC B3Ifi,
N1 B3 AD ®iR , RRERAEHE 0,
« ADPD (bit 3): % 3 I ( ADPD) ADC {KIhFEE XL,
71 B’ ADC IHE,

710 BIXNSE B UE

o ADIS27ADISO (bit 270): &L AIEFRA,

000 = ANO;
001 = AN1;
010 = ANZ;
011 = AN3;
100 = AN4;
101 = ANG;
110 = ANG6;

This specification is subject to change without prior notice.
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111 = ANT:
H%E7E ADIF 1 ADRUN #J7 0 BHiX 3 fu = Al k&,

1. 2 AD-CMP-CON/IOCAO
AD-CMP-CON /35I| 5€ X PORT6 £/ | b1 A it N 2R B0 7-1/0 513

BIT 7 6 5 4 3 2 1 0
SYMBOL VREFS CE COE IMS2 IMS1 IMSO CKR1 | CKRO
*Init Value 0 0 0 0 0 0 0 0

*Init Value: [HIENJEMHILATE

* VREFS (Bit 7): ADC ZEHBEIEFE,
0 RRSHEHEN TAERE, it P53/ Vref SIIHMREN P53;
N1 RRSEBER P53/ Vref SIHEABE,
+ CE (Bit 6): %6 I ( CE) LLBR=RMERENL,

FO0 ZIFEHERES,

h1 ERELERER.
* COE (Bit 5): &fUN 0 WHLERBENSEHHRARER , 7 1 FLRIEFA,
+ IMS27IMSO (Bit 4 " Bit 2): ADC ZEHMIEMAL , K 3 FiT.

* CKRl and CKRO (Bit 1 and Bit 0): ¥&¥Rpd(alEIR{ :

00 = Fosc/4;
01 = Fosc/16;
10 = Fsco/64;

11 = Frc (Internal RC clock osc);
1.3 GCON/I0C90

Wik 12 Fros, 38 OP1. OP2 A TR N5 AD1. AD5 1 8 & 1 BiftlJFx 2 ], GCON
WAL AR I A

& 7 ADC i T Vi

BIT 7 6 5 4 3 2 1 0
SYMBOL OP2E OP1E G22 G21 G20 G12 G11 G10
*Init Value 0 0 0 0 0 0 0 0

% 8 ADC 825 Kbt M) TAE s sV

G10:G12/G20:G22 Gain Range of Operating Voltage
000 1 0~ Vref
001 2 0~ (1/2)Vref
010 4 0~ (1/4)Vref
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011 8 0~ (1/8)Vref
100 16 0~ (1/16)Vref
101 32 0 "~ (1/32)Vref

<{Note> Vref AFE/PT3V

2. ADC #i#f & f7#% (ADDATA/RA)
AD#E 3 48 o ) 25 HLi% AADDATA/RA. START/END#:E0, ADIF#E:E 1,

3. A/DRFERTE]

BREIEXAD R EHME, &M, EERADC MERF[EEER, REMEMAZPREEEE

MR RFERTBARNE, NARFRAXENARKEUAERERERE. SHKH , X

TETREFREE , BEFNEF1IY so XTRARNEDEF 1) s, BUBERER , BRRITHH ,

PR SR E R R R

4. A/D #Hemt (A

CKRO. CKR1 EFZIRETE (Tct) » XAFERHB[USSMERZTERZEAD HRIRBE.

N TFEM78P458 , BV MREIEI N2 so RI LH TTet SHRETEMEHXR.

£ 9 BARLTIEHRR
CKRO: CKR1 Operation Mode Max. operation frequency
00 Fsco/4 1 MHz
01 Fsco/16 4 MHz
10 Fsco/64 16MHz
11 Internal RC 1 MHz

5. WRHEAE R H) AD 5t

T ERAKIHFE  AD BT UERERE X THRT , B4FUEERNIRC 574, ZHMITSLEP 5

TE, XEREIRFELTHE , BADC HETE, HRERG , L REAADDATA FiF38 , ADRUN U
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B0, HADC FRMfifERE , REHFHWUREE, BN , AD HMREFXA , FiEADPD LA 4o

6. YRFEFIN
1. wBESR

AR LA IR S L AD e ffe:

(1) XFAD-CMP-CONF A DL SURSHU N 5 | IANEC T 1/05 . %8 i F it i
(2) XFADCONJSEAE LLEPEADHI \JHIE, EADPDAL LT 4R RAE

(3) AFGOONFR AT A5 38 1) 1 2 5

(4) AR5 ZHFh W E oG

(5) ADRUN' 1) ZhAD# 4t ;

(6) MADDATAH L H HE 4 45 2R

() B WibR EATADIF, F—RRFEZ 1T 2 A2 Tt [A].

VER: N TARAGERA I SE R, E e Bt R v o S e AE 1/ 0% 1 _E AR S 250l o

2. B
; To define the general registers
R0O==0 ; Indirect addressing register
PSW == 3 . Status register
PORT5 == 5
PORT6 == 6
R F== OXF . Interrupt status register

; To define the control register

I0C50 == 0X5 : Control Register of Port 5
10C60 == 0X6 ; Control Register of Port 6
C INT== OXF ; Interrupt Control Register

;ADC Control Registers

ADDATA == 0xA : The contents are the results of ADC

ADCON R== 0x9 7 6 5 4 3 2 1
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0
- - I0CS ~ ADRUN ADPD ADIS2 ADIS1  ADISO
ADCONC== 0xA 7 6 5 4 3 2 1
0
; VREFS X X IMS2 IMS1 IMSO  CKR1  CKRO
GCON == 0x9 7 6 5 4 3 2 1
0

; OPE2 OPE1  G22 G21 G20 G12 G11 G10

:To define bits

:In ADCONR

ADRUN == 0x4 ; ADC is executed as the bit is set
ADPD == 0x3 ;. Power Mode of ADC

ORG 0 : Initial address

JMP INITIAL

ORG 0x08 ; Interrupt vector

(User program)

CLR R F : To clear the ADCIF bit

BS ADCONR, ADRUN . To start to execute the next AD conversion if necessary
RETI

INITTAL:

MOV A, @OBXXXX1XXX : Enable the interrupt function of ADC, “X” by application
TOW C_INT

MOV A, @0xXX : Interrupt disabled:<6>

CONTW
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MOV A, @0B00000000 ; To employ Vdd as the reference voltage, to define P60 as
IOW ADCONC ; an analog input and set clock rate at fosc/4

En_ADC:
MOV A, @OBXXXXXXX1 ; To define P60 as an input pin, and the others are dependent
TOW PORT6 ; on applications
MOV A, @0B01000101 : To enable the OP1, and set the gain as 32

IOW GCON
BS ADCONR, ADPD ; To disable the power—down mode of ADC
ENI : Enable the interrupt function
BS ADCONR, ADRUN ; Start to run the ADC

. If the interrupt function is employed, the following three lines may be ignored

POLLING:
JBC ADCONR, ADRUN : To check the ADRUN bit continuously;
JMP POLLING ; ADRUN bit will be reset as the AD conversion is completed

(User program) ::

4.8 XUk 2 1 il 8%
Wi

ERERAB SR ,PWM1, PWM2 M5B~ 410 B ER AR @S5 . ShEEEEME 13, PWM i

HE-—NEBMN S, RERNEABHEK. E14 H2TABSSZLHNRR,
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Fosc
1:2
1:8
1:32
1:64

Fosc
1:2
1:8
1:32
1:64

—p
> mux

—»

—>

latch
DLIH + DLIL

DTIH
+

DTIL

Comparator

MUX

L4

TIPO TIPI TIEN

TMRIH + TMRIL

reset

Comparator

TMR2H + TMR2L

reset

Period

Comparator

A 13 XX PWM ZhRErER

d

!

A4

Duty Cycle

A

DTI=TMRI

EM78P458/459
OTP_ROM

To PWMIIF

Duty Cycle
Match

—» R 0

PWMI

—» S

10Cé6

Data Bus

To PWM2IF

Duty Cycle

Match
PWM?2
» R O
> S
Period
Match

PRDI =TMRI

B 14 PWM e

2. WEENSE/THEEE( TMRX: TMRIH/TWRIL or TMR2H/TWR2L )

TMRX 710 A 49 1T #ER |, MO MR A mE. EMNRENPWM EXHRIER L LR, TMRX

ARE , EuAE0. FMTI1EN ( PWMCON[4] ) . T2EN ( PWMCON[5] ) &0 AI{ETMRX 3% F LA R K

This specification is subject to change without prior notice.
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Wi,

3. PWM J5#H( PRDX : PRD1 or PRD2 )

EPRDX A7 A% LA EPWM ). 4TMRX Z5F-PRDX A, N3 AWDE AT W Nk
TMRX %05
PWMX 51T T B A Eoh 0 AT 0D
PWM (545 L HIDTL/DT2 Bi47F ZDTLL/DTL2. 5 545 Eb A O UIPWNG AN RE V%
PWMXIF #'1.
THEPW JE I 2 K -
JEW= (PRDX+1) #4% (1/Fosc) * (TMRXTRZMHZREO
4. PWM (5%t ( DTX: DT1H/ DTIL and DT2H/ DT2L; DTL: DL1H/DLIL and DL2H/DL2L )

EDTX FE:RUBE G2, TMRX B0 B , 5 ZtEHDTX # ADLX 8177, HDLX ETTMRX ,
PWMX 5IRiE0, DTX HFiFeaMEAIBENEA , ERBHEDLX HETTMRX 2EF A 8ifF#DLX,

HESZHEHLER

A= (DTX) * (1/Fosc) * (TMRX Th44i 250

5. b
VCRC AR AN, R %n RAS,  [RII TMRRX TFAR S B 1o
6. PWM ZwiESE

HPWM A ]2 A PRDX
(1) ¥ PWM 3 LE3E A DTX
(2) WL, AFREHHT;
(3)BLE PWMX 5| [ 4t 5
(4) 5 10C51, LFET P REL, fiise PWMX I TMRX.
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4.9 ER R
1. #Eik

EBER1 ( TMR1 ) MERER2 ( TMR2 ) 710 U BT8Pt ER , MO MABRB A2 3mE. ©IIRIR

THAPWM B MRS R R EREHN, TMRX AIRE |, EWUAIEO,

2. ThReHEIR
BI5H THAEHEE . 155 R RERS & F -

Fosc
1:2 —»

1:8 —> To PWMIIF

1:32 —» MUX "
—p reset
1:64 TMRIX r‘ rese Period

A Match
TI1PO | TIPIITIEN

W

Comparator

T2P0 |T2P1 |T2EN
Fosc

y . Period
Match
1:2 — TMR2X %
1:8 —¥

1:32 —» MUX -
1:64 > To PWM2IF

*TMRIX = TMRIH + TMRIL;
*TMR2X = TMR2H +TMR2L

B 15 SENSHER
Fosc: i Am8p

% Z8( Prescaler) ( TIPO MIT1P1/T2P0 FIT2P1 ) :REFACLKX BE, ETMRX, PWMCON

HEVATEO,

TMR1X RITMR2X ( TMR1H/TMRIL , TMR2H/TMR2L ) : ErEE#EFE, TMRX Bzii1 |, B
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FZTPRDX fFE0, TMRX RAli%,

PRDX ( PRD1, PRD2 ) PWM A& F 28,

H8ERX ( Comparator 1 and Comparator 2) : EEKXKEFEMNTMRX , B TMRXIF R&EE1,

3. KA gmFE

MAXFESRFIREMRI0O IR, HIUEENR , MRTMRX BER , XMHPWMX B2 E, A
PWMCON #96. 7 1L R5E0,

%10 TMR1. TMR2 #4155
Address Name Bit 7 Bit 6 |Bit 5|Bit 4 |Bit 3 |Bit 2| Bit 1 [BitO
10C51 PWMCON/10C51 PWM2E PWMIE | T2EN | TIEN | T2P1 | T2P0 | T1P1 |T1PO

4. ENBRHESR

1) 45 I 28 5 A PRDX;

2) AT L, AT RE I

(3)5 PWMCOM {54, IEFETIM SR EL, fITAE TMRX, 451k PWMX.

4.10 Lhigse

EM78P458/EM78P459 B —/NLE RS , e B2 MELEA | 1 Na . LbRES WA THEERERR IR

(
(

SHHE . B16 HHLRF[HBERE,

Cin-

CMP co >

Cin+ +

B 16 s THERER

WM

L. MRS EET
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Cint5Cin-IRERMGE SAHLLES, B b5 5 AR L .
BHAE 5 NAEVss FIvdd 2 ]
237 WU ] INE BB B AT — 5 [ L
BRAEAS I Y. FH A] 2k [R]— AN 2%
MRS %, R TAE.
2. AR
LR 45 RAFAERS [JCMPOUTAY 5
LA e dn i ol (P57 friH, JX HHAD-CMPCON [¥ICOE &1 SZB;
P57 AL AR, AR E RS
BILT Ay LA st tHAE P& o

To CO
From OP I/0

CMRD

EN EN
0 D 0 D
To CMPOUT T
RESET
To CPIF

| LT
From other
comparator

B 17 St
3. AEANBEBRZEH

WMREBMASHHZBENE-NRIBEEN THEERARER EXHERT N T RIEDE

CE E1. COE 50 AL ERFAER,

4. T
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| NTE, CVPI E 2AR{EEE ;

EATBHR A9 EL R AR i HH AR {U 39 0F 512 P T

SIE BAZR{CATRIERS FICVMPOUT UHETE ;

CMPIF, Lb#gshWibrds, WAl A0,
5. FHARBRAE N e

MR ERE , AMEEARERESN | LRBANPEDREREETR ;
MRRETE , FHPRFE ST RIRE R EE ;
NMEFER  WRABNERENR ;

MRKIEREX NS ANFEEIZIIEE , MR AMREREX AR A LR,

4.11 B4 5 MAIE{E

RN FHESRPIGER

Address Name Reset Type Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Bit Name Ch7 C56 C55 C54 C53 Ch2 C51 C50
N/A 10C50 Power—on 1 1 1 1 1 1 1 1
/RESET and WDT 1 1 1 1 1 1 1 1
Wake—up from Pin Changed P p P P P P P P
Bit Name Ce7 C66 C65 C64 C63 C62 C61 C60
Power—on 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 Changed P p P P P P P P
Bit Name /PD7 /PD6 */PD5 */PD4 /PD3 /PD2 /PD1 /PDO
/A T0CRO Power-on 1 1 1 1 1 1 1 1
/RESET and WDT 1 1 1 1 1 1 1 1
Wake—up from Pin Changed P p P P P P P P
Bit Name oD7 0D6 0D5 0D4 0D3 0D2 0D1 0DO
/A 10CCO Power-on 1 1 1 1 1 1 1 1
/RESET and WDT 1 1 1 1 1 1 1 1
Wake—up from Pin Changed P p P P P P P P
N/A 10CDO Bit Name /PHT /PH6 /PH5 /PH4 /PH3 /PH2 /PH1 /PHO
Power—on 1 1 1 1 1 1 1 1
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Address Name Reset Type Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
/RESET and WDT 1 1 1 1 1 1 1 1
Wake—up from Pin Changed P p P P P P P P
Bit Name WDTE EIS X X X X X X
N/A 10CEO Power—on 1 0 1 1 1 1 1 1
/RESET and WDT 1 0 1 1 1 1 1 1
Wake—up from Pin Changed P p 1 1 1 1 1 1

Bit Name X CMPTE PMW2TE PWMI1TE ADIE EXTE ICIE TCIE
N/A T0CFO Power—on 0 0 0 0 0 0 0 0
/RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed 0 p P P P P P p

Bit Name OP2E OP1E G22 G21 G20 G12 G11 G10
N/A IOC9F) Power—on 0 0 0 0 0 0 0 0
(6con) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed p p P P P p P P

Bit Name VREFS CE COE IMS2 TMS1 TMSO CKR1 CKRO
N/A (/I\ggé]?[P Power—on 0 0 0 0 0 0 0 0
CON) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed p p P P P p P P

Bit Name PWM2E PWM2E T2EN T1EN T2P1 T2P0 T1P1 T1PO
N/A 10C51 Power—on 0 0 0 0 0 0 0 0
(PWCON) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed P p P P P P P P

Bit Name Bit7 Bit6 Bith Bit4 Bit3 Bit2 Bitl Bit0
N/A 10061 Power—on 0 0 0 0 0 0 0 0
(DTIL) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed P p P P P P P P

Bit Name CALT1 SIGNL VOF1[2] | VOF1[1] [ VOF1[0] X Bitl Bit0
N/A 10C71 Power-on 0 1 1 0 0 0 0 0
(DTLH) /RESET and WDT 0 1 1 0 0 0 0 0
Wake—up from Pin Changed P p P P P 0 P P
Bit Name - - - - - - - -
N/A 10C81 Power-on 0 0 0 0 0 0 0 0
(PRD1) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed P p P P P P P P

Bit Name Bit7 Bit6 Bith Bit4 Bit3 Bit2 Bitl Bit0
N/A 10C91 Power-on 0 0 0 0 0 0 0 0
(DT2L) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed P p P P P P P P

Bit Name CALI2 SIGN2 VOF2[2] | VOF2[1] [ Vor2[0] X Bitl Bit0
N/A TOCAL Power-on 0 1 1 0 0 0 0 0
(DT2H) /RESET and WDT 0 1 1 0 0 0 0 0
Wake—up from Pin Changed P p P P P 0 P P
Bit Name - - - - - - - -
N/A T0CB1 Power-on 0 0 0 0 0 0 0 0
(PRD2) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed P p P P P P P P

Bit Name Bit7 Bit6 Bith Bit4 Bit3 Bit2 Bitl Bit0
N/A T0CCtL Power-on 0 0 0 0 0 0 0 0
(DLIL) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed P p P P P P P P

Bit Name X X X X X X Bitl Bit0
/A 10CD1 Power—on 0 0 0 0 0 0 0 0
(DL1H) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed 0 0 0 0 0 0 P P
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Address Name Reset Type Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1
Bit Name Bit7 Bit6 Bith Bit4 Bit3 Bit2 Bitl Bit0
T0CEL Power-on 0 0 0 0 0 0 0 0
N/A (
DL2L) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed P p P P P P P P
Bit Name X X X X X X Bitl Bit0
T0CF1 Power—on 0 0 0 0 0 0 0 0
N/A .
(DL2H) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed 0 0 0 0 0 0 P P
Bit Name INTE INT TS TE PAB PSR2 PSR1 PSRO
N CONT Power-on 1 0 1 1 1 1 1 1
/RESET and WDT 1 0 1 1 1 1 1 1
Wake—up from Pin Changed P p P P P P P P
Bit Name - - - - - - - -
Power-on U U U U U U U U
0x00 RO (TAR)
/RESET and WDT P P P P P P P
Wake-up from Pin Changed P P P P P P P P
Bit Name - - - - - - - -
3 Power-on 0 0 0 0 0 0 0 0
0x01 R1(TCC)
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-up from Pin Changed P P P P P P P P
Bit Name - - - - - - - -
Power— 0 0 0 0 0 0 0 0
0x02 R2.(PC) overon
/RESET and WDT 0 0 0 0 0 0 0 0
Wake-up from Pin Changed Jump to address 0x08 or continue to execute next instruction
Bit Name GP2 PS1 PS0O T P 7 DC C
. Power-on 0 0 0 1 1 U U U
0x03 R3 (SR)
/RESET and WDT 0 0 0 t t P P P
Wake—-up from Pin Changed P P P t t P P P
Bit Name BS7 BS6 - - - - -
. Power-on 0 0 U U U U U U
0x04 R4 (RSR)
/RESET and WDT 0 0 P P P P P P
Wake-up from Pin Changed P P P P P P P P
Bit Name P57 P56 P55 P54 P53 P52 P51 P50
Power—on 1 1 1 1 1 1 1 1
0x05 P5
/RESET and WDT 1 1 1 1 1 1 1 1
Wake-up from Pin Changed P P P P P P P P
Bit Name P67 P66 P65 P64 P63 P62 P61 P60
Power—on 1 1 1 1 1 1 1 1
0x06 P6
/RESET and WDT 1 1 1 1 1 1 1 1
Wake—up from Pin Changed P p P P P P p p
Bit Name - - - - - - - -
~ ~ Power—on U U U U U U U U
0x7 0x8 R7 R8
/RESET and WDT P P P P P P P P
Wake—up from Pin Changed P p P P P P p P
Bit Name X X T0CS ADRUN ADPD ADAS2 ADAS1 ADASO
R9 Power—on 0 0 0 0 0 0 0 0
0x9
(ADCON) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed p p P P P p P P
Bit Name - - - - - - - -
0xA RA Power—on 0 0 0 0 0 0 0 0
X
(ADDDATA) /RESET and WDT 0 0 0 0 0 0 0
Wake—up from Pin Changed p p P P P p P P
0xB RB Bit Name Bit7 Bit6 Bith Bit4 Bit3 Bit2 Bitl Bit0
(TMR1L) Power—on 0 0 0 0 0 0 0 0
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Address Name Reset Type Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1
/RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed P p P P P P P P
Bit Name X X X X X X Bitl Bit0
RC Power—on 0 0 0 0 0 0 0 0
0xC
(TMR1H) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed 0 0 0 0 0 0 P P
Bit Name Bit7 Bit6 Bith Bit4 Bit3 Bit2 Bitl Bit0
RD Power—on 0 0 0 0 0 0 0 0
0xD
(TMR2L) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed p p P P P p P P
Bit Name X X X X X X Bitl Bit0
RE Power—on 0 0 0 0 0 0 0 0
0xE
(TMRZH) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed 0 0 0 0 0 0 P P
Bit Name X CMPTF PWM2TF PWM1TF ADTF EXTF ICIF TCIF
RF Power—on 0 0 0 0 0 0 0 0
0xF
(ISR) /RESET and WDT 0 0 0 0 0 0 0 0
Wake—up from Pin Changed 0 p P P P P p P
Bit Name - - - - - - - -
~ ~ Power— J J ] J
0x10™0x3F RIO“RSF ower—on U U L 8 U U U U
/RESET and WDT P P P P P P P P
Wake—up from Pin Changed P p P P P P P
. . Ll Tt P b N . SUREIN
Xe R U ABERAE BA ] 0. P: SALHT A,

t: ks

412 FH
1. #HBHEKX

EM78P458/EM78P459 T T4E7£4 MiRS%2R1E : WHRC X%/ EX (IRC) , IMEBRC #&5H
&K (ERC) , BHSEIEREN (HXT) , BMERER (LXT ) . A/ TEIXRIBFFRmER
pri 28

R 12 BRI TAEREE

Conditions VDD Fxt max. (MHz)
2.3 4

Two clocks 3.0 8
5.0 20

2. IR A/ VB R 2s (XTAL)
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EM78P458/EM78P459 F[#OSCI 5| LKy SN ERET 409K Z) |, 2018 FiRe HEAZEHNAF |, 5

BIOSCO MOSCI LA #ERANBERRFRK=ERS. F19 NEIK,

EM78P458
EM78P459

OSCO|——>>

Ext.
OSCI [~ O<_ Clock

B 18 AhERAT e Bk

FRRHXT BRLXT EABER, &®17 HC1, C2HHEE, HTEMERF[IUTRE , AF

NZREMKERECT, C2WEEE, REREMERS X TEMEXMAT strip cut BERFEM,

OSCl

EM78P458
EM78P459

0SCO

R 13 BATREGS | FRIETRMS N B AL

c1
|
XTAL
VYV | =
RS c2

Bl 19 Circuit for Crystal/Resonator

Oscillator Type| Frequency Mode Frequency C1 (pF) C2 (pF)
. 455 kHz 1007150 1007150
Ceramic — —
R HXT 2.0 MHz 20 40 20 40
esonators — —
4.0 MHz 10 30 10 30
Crystal 32. 768kHz 25 15
Oscillator LXT 100KHz 25 25
200KHz 25 25
HXT 455KHz 20740 207150
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1. OMHz 15730 15730
2. OMHz 15 15
4. OMHz 15 15
330 330
ﬁ —V\V\—
0SCl {0 o+ <=
7404 7404 C 7404
EM78P458
EM78P459 'l
XTAL
B 20 @ik / ESRASEEE (REREESD
4.7K 10K
7404 AW+ Vdd
oscl o —
EM78P458 ’ 7404j
EM78P459 10K
'l
l |
XTAL ‘\§1OK
el
C1 Cc2
B 21 Mg/ ERSREE OFBRED

05.07.2003 (V1.2)
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3. SN RC friastiit
E-EFREBBIUNNNAS  FARC RFH/AUY GBS RA. ME21 IR REML

ERNZERE , RCIHHFNMERERE, BHEE, BFE, BEETHFERENAX. #EZTHRZ

HBETIRES , HRUBETE.
NTRBRENREME , BRETEE/NT20pF , BEEFEXRTIMQ . MREAMNFEZTE

B2l , IRFREZZRE, BE. REHTMW,

RC &% 2R EBMEAR M/ MRS, Z—FHE , ¥ TRONEMAE , M1KQ , BTNMOSTEE

EBHERNE , 7R EETRE,
ETERARE , #HFICRREE. THERE. RC IRH:RAMHF. HEFAKPCB L1y

ES ALEY kN

Vcc
Rext
OSCI 744——————jI7
—— Cext
EM78P458
EM78P459

Bl 22 MR RC JR¥FGAAE R

# 14 RC kG A%
Cext Rext Average Fosc 5V, 25°C Average Fosc 3V, 25°C
20 pF 3.3k 3.57 MHz 2.94 MHz
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OTP ROM

5. 1k 2. 63MHz 1.92 MHz
10k 1. 30 MHz 1.22 MHz
100k 150 KHz 153 KHz
3. 3k 1.43 MHz 1.35 MHz
100 pF 5. 1k 980 KHz 877 KHz
10k 520 KHz 465 KHz
100k 57 KHz 54 KHz
3. 3k 510 KHz 470 KHz
300 pF 5.1k 340 KHz 320 KHz
10k 175 KHz 170 KHz
100k 19 KHz 19 KHz

<EE> 1. FRAER DIP 5%,
2. LT ¥t 5%

4. RC IRGB/EASHIHESE

HET RGORE SRR 3 T2 RS, EMT8PAGS ARt 3R 43t — Pkl s B S A ke e i — A
AR — AN LB AL, AN ERHBH e . BB HL AR T RS A3 Ao T o A T 3845 S RS ) %
WA A P S s P LR

& 15 HfHRG /A

Vcc

OScClI

EM78P458
EM78P459

Bl 23 PERE AR Atk F

Rext

Rext Average Fosc 5V, 25°C Average Fosc 3V, 25°C
51k 2.22 MHz 2.17 MHz
100k 1.15 MHz 1. 14 MHz
300k 375 KHz 370 KHz

<ER> 1. R DIP B,
2. RIRFHF5%.
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4.13 T _EH A ) R

HERRREZH , FAEAHYFRRIETAIES T,

EM78P458/EM78P459 EGR M BE1.4V~2.0V WEERNEF (POVD ), XRAEETHAIBEN

Bi%, MRVdd EANEBR , ERERFIHE. AWM, EESERFRONAS  ERFZM NS

EP BB SR AS BY AR E BRI

1. AN RS AR

E24 FRRBYEBERE A T NEERC A Ak, BAREN B K  EEVAd K EKETFEE,

HeEREFAER , AIEAIZERK, AT/RESET SIMMIRERI NG A, BIREART40K, X , 5

flireset FEBERRIFHE0.2V AT, ZHRED FAREE BRI ELEHREE, BRCHRERD ML,

PRI EBFEARIn F SRR 613 A RY B ER BRI SR B3 R I BBESD A 51 BI/RESET,

VvDD ’ 3 ®
IRESET R
D
EM78P458
EM78P459 .
Rin c

|

B 24 AL SRR

2. BRAAHE
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BENAR NEKREM Vdd T EIRHAERE, XHE—MNNTVdd &RMEEXFHO0 B

BRiFEE. SHEFSIEFEREN, 25, 26 AEARFEERT EE,

VDD

e VDD

EM78P458
EM78P459

/IRESET

Q1

100K

33K§§
10K
1N4684

L

B 25  RAFHIERIHEE 1

VDD

EM78P458
EM78P459

IRESET

. ¢ VDD

4.14 AL

R1

R2

|

FE 26 RRAFHEATHEE 2
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EM78P458/459 H —AMULIE T A —ANE FIDT, EAIIAE— AR Al 2 0 —3 5

Word 0 Word 1
Bit12"Bit0 Bit12"Bit0
Code optionl2~0 Code optionl2~0

1. Code Option Register (Word 0)

Bit12 Bitll Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit0
MS /ENWDT CLKS /PTB HLF RCT HLP D
* Bit 12 (MS): #3525 L%
0: RC 274

1: XTAL 27
« Bit 11 (/ENWTD): % | IS fd A7
0: fiiRE
1: 2411
* Bit 10 (CLKS): $i74 J& 31 i ] .
0: 2 /N
10 4 AN A
SHARL R
« Bit 9 (/PTB): {54 .
0: ffife
1. 281
* Bit 8 (HLF): XTAL #i Rk F¥.
0: kA0
10 AT
* Bit 7 (RCT): HiBH r 78k #¢
0: INFBHLZS, A HLFH
10 A HLBH g
« Bit 6 (HLP): 4Lk
0: (R IIAHE.
1: m hFE.
- Bit 5 ~ Bit 0 (ID[5]~ID[0]): % /"' ID.

2. Code Option Register (Word 1)

Bit4"Bit
0
SIGN2 VOF2[2] VOF2[1] VOF2[0] SIGN1 VOF1[2] VOF1[1] VOF1[0] -

Bitl2 Bitll Bit10 Bit9 Bit8 Bit7 Bit6 Bitd
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* Bit 12 (SIGN2): #MHi A PEEF%.

0: ftk

1: IEA%
* Bit 11 ~ Bit 9 (VOF2[2]~VOF2[0]): #M:%Hi 2k £
- Bit 8 (SIGN1): M2 i AR k% 5.

0: itk

1. 1IE%
* Bit 7 ~ Bit 5 (VOF1[2]~VOF210)): #M:2Hi 2 £
*Bit4 ~Bit 0 : £/

415 8L R4
RR4AR S I3RE, R —AMRAER R — AR K2 AR A R — AN 4 T (—

AR A TEL AN S PU AR JE 0, FHICODE. OPTTONMKICLAE M) o {8 HO A BRI+ 2R (1746 4 (1
MOV R2, A:ADD R2, A) FARIR2HEAT S AR RN 451 H 1454 (WISUB R2, A:; BS(BC) R2, 6:CLR R2:--+) M)
FRPAES . IEAh, T5A4EEA UL R

AT B AT A IO R — A 38 ] AR E L, 350K .

1/ F1 25 47 38 T b — R 1 25 7 55 VBR300 FH 27 17 S 1036 4 TRV RE 07 LA FH KR AR 1/0 25 47 58

PLUF SRS “R” RoREAN T (O TAET A4 Al 277 48) » f797 b7 RRTArash iyt
—A, 7 k7 RIR—AN8/ 1047 B B ml B4

#£ 16  EM78P458/459 ({1384 FIF

INSTRUCTION BINARY HEX 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 T,P
0 0000 0000 0100 0004 WDTC 0 — WDT T,P
0 0000 0000 rrrr 000r T0W 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 RETT [Top of Stack] — PC, Enable Interrupt None
0 0000 0001 0100 0014 CONTR CONT — A None
0 0000 0001 rrrr 001r I0OR R TIOCR — A None <Notel>
0 0000 Olrr rrrr 00rr MOV R, A A —>R None
0 0000 1000 0000 0080 CLRA 0—> A 7
0 0000 1lrr rrrr 00rr CLR R 0—>R A
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 1lrr rrrr Olrr DEC R R-1 - R A
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INSTRUCTION BINARY HEX MNEMONIC OPERATION STATUS AFFECTED
0 0010 O00rr rrrr 02rr OR AR Av VR -5 A 7
0 0010 Olrr rrrr 02rr OR R, A Av VR > R Z
0 0010 10rr rrrr 02rr AND A, R A&R —> A Z
0 0010 I1lrr rrrr 02rr AND R, A A&R —>R Z
0 0011 O00rr rrrr 03rr XOR A, R A®R —> A Z
0 0011 Olrr rrrr 03rr XOR R, A A®R >R 7
0 0011 10rr rrrr 03rr ADD A, R A+R—>A Z,C,DC
0 0011 1lrr rrrr 03rr ADD R, A A+R—>R Z,C,DC
0 0100 O00rr rrrr 04rr MOV A, R R—>A 7
0 0100 Olrr rrrr 04rr MOV R, R R >R Z
0 0100 10rr rrrr 04rr COMA R /R = A A
0 0100 1lrr rrrr 04rr COM R /R - R A
0 0101 O00rr rrrr 05rr INCA R R+1 — A A
0 0101 Olrr rrrr 05rr INC R R+1 —» R A
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
06rr RRCA R R(n) — A(n-1), C
0 0110 O00rr rrrr R(O) — C, C — A(T)
06rr RRC R R(n) - R(n-1), C
0 0110 Olrr rrrr R(O) — C, C — R(7)
06rr RLCA R R(n) — A(n+l), C
0 0110 10rr rrrr R(T) — C, C — A(0)
06rr RLC R R(n) — R(n+l), C
0 0110 1lrr rrrr R(T) — C, C - R(0)
07rr SWAPA R R(0-3) — A(4-T7), None
0 0111 O00rr rrrr R(-T) — A(0-3)
0 0111 Olrr rrrr 07rr SWAP R R(0-3) < R(4-T7) 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(b) None <Note2>
0 101b bbrr rrrr 0xxx BS R, b 1 - R() None <Note3>
0 110b bbrr rrrr 0xxx JBC R, b if R(b)=0, skip None
0 11lb bbrr rrrr 0xxx JBS R, b if R(b)=1, skip None
Ikkk CALL k PC+1 — [SP], None
1 00kk kkkk kkkk (Page, k) — PC
1 0lkk kkkk kkkk 1kkk JMP k (Page, k) — PC None
1 1000 kkkk kkkk 18kk MOV A, k k > A None
1 1001 Kkkkk kkkk 19kk OR A,k Avk—>A 7
1 1010 Kkkkk Kkkkk 1Akk AND A, k A&k > A 7
1 1011 Kkkkk kkkk 1Bkk XOR A, k A®k > A 7
1Ckk RETL k k — A, None
1 1100 kkkk kkkk [Top of Stack] —» PC
1 1101 kkkk kkkk 1Dkk SUB A, k k=A — A Z,C,DC
1E01 INT PC+1 — [SP], None
1 1110 0000 0001 0011 —» PC
1 1111 kkkk kkkk 1Fkk ADD A, k ktA —» A Z,C,DC
0 0000 0010 0000 0020 TBL Roth > k2 Z,C,DC

Bits 879 of R2 unchanged
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<Note 1> X554 HieH T 10C50~10C60, IOCBO~IOCFO
£3

<Note 2># i X 4&FFA AL T fr 45 RF
<Note 3> X5 F5AHEM T %7 f7 4+ RF.
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4.16 i} 7 H

AC Test Input/Output Waveform

EM78P458/459

OTP ROM

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")

NOP

" Instruction 1"
Executed '

N

//
IRESET J

“  Tdth — »

TCC Input Timing (CLKS="0")

<4— Tins —F

e I R

TCC

<« Ttcc———  »
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EM78P458/459

OTP ROM

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. 0V

This specification is subject to change without prior notice.

52

05.07.2003 (V1.2)



6.

AR

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

EM78P458/459
OTP_ROM

Symbol Parameter Condition Min Typ Max Unit
XTAL: VDD to 3V Two cycle with two clocks be 8 MHz
Fxt XTAL: VDD to 5V DC 20 MHz
RC: VDD to 5V R: 5.1KQ, C: 100pF F+30% 760 F£30% KHz
IIL Input Leakage Current for input pins VIN = VDD, VSS +1 pA
VIH1 Input High Voltage, VDD=5V Ports 5, 6 2.0 v
VIL1 Input Low Voltage, VDD=5V Ports 5, 6 0.8 v
VIHT1 Input High Threshold Voltage, VDD=5V /RESET, TCC 2.0 v
VILT1 Input Low Threshold Voltage, VDD=5V /RESET, TCC 0.8 \
VIHX1 Clock Input High Voltage, VDD=5V 0SCI 2.5 \Y
VILX1 Clock Input Low Voltage, VDD=5V 0SCI 1.0 \Y
VIH2 Input High Voltage, VDD=3V Ports 5, 6 1.5 \Y
VIL2 Input Low Voltage, VDD=3V Ports 5, 6 0.4 \Y
VIHT2 Input High Threshold Voltage, VDD=3V /RESET, TCC 1.5 v
VILT2 Input Low Threshold Voltage, VDD=3V /RESET, TCC 0.4 v
VIHX2 Clock Input High Voltage, VDD=3V 0SCI 1.5 A\
VILX2 Clock Input Low Voltage, VDD=3V 0SCI 0.6 \
VOH1 Output High Voltage T0H = -12.0 mA 2.4 v
(Ports 5, 6)
Output Low Voltage (P51°P57, P60 P63
VOL1 P66 P67) I0L = 12.0 mA 0.4 \
VOL2 Output Low Voltage (P64, P65) I0L = 16.0 mA 0.4 v
IPH Pull-high current Pull=high active, ‘input | o | 150 | 940 | A
pin at VSS
IPD Pull-down current Pull=down active, nput | 5 50 120 i
pin at VDD
All input and I/0 pins at
ISB Power down current VDD, output pin floating, 10 pA
WDT enabled
All input and I/0 pins at
ISB Power down current VDD, output pin floating, 1 pA
WDT disabled
/RESET="High’ , Fosc=32KHz
1ccl Operating supply current (VDD=3V) at (Crystal type, twp 15 20 uA
two clocks clocks), output pin
floating, WDT disabled
/RESET= ‘High’, Fosc=32KHz
1002 Operating supply current (VDD=3V) at (Crystal type, twp 19 a5 uA
two clocks clocks), output pin
floating, WDT enabled

This specification is subject to change without prior notice.

53

05.07.2003 (V1.2)



EM78P458/459
OTP_ROM

/RESET="High’, Fosc=2MHz
103 Operating supply current (VDD=5.0V) at (Crystal type, tw.o 9 A
two clocks clocks), output pin
floating
/RESET="High’, Fosc=4MHz
1ccA Operating supply current (VDD=5.0V) at (Crystal type, tw.o 4.0 VA
two clocks clocks), output pin
floating
6.2 AT LS B (Ta=0°C ~ 70 °C, VDD=5V+5%, 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
Ttce 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.

6.3 A/D Converter Characteristic (Vdd=3.0V to 5.5V, Vss=0V, Ta=0 to 70°C)

Symbol Parameter Condition Min. Typ. Max. Unit
Vagere . V V
s Analog reference voltage Viger — Viss= 2. 5V 3.0 dd
V;\ss Vss Vv
VAT Analog input voltage Viss Viger V
TAT Analog supply current Vdd=Vw=5. 0V, Viss =0. 0V 500 700 1000 uA
RN Resolution Vdd=Vw=5. 0V, Viss =0. 0V 6 7 8 Bits
LN Linearity error Vdd = 2.5 to 5.5V Ta=25C 0 +2 +4 LSB
DNL bifferential nonlinear Vdd = 2.5 to 5.5V Ta=25°C 0 +0.5 | +0.9 | LSB
error
FSE Full scale error Vdd=Vuw=b5. 0V, Viss =0. 0V +0 +2 +4 LSB
OE Offset error Vdd:V;\REI:ZS. OV, V;\sg :O. ov iO il iZ LSB
AT Recommended impedance of 10 Ko
analog voltage source
TAD A/D clock period Vdd=Vur=5. OV, Viss =0. OV 3 3.5 4 us
TCN A/D conversion time Vdd=Vuer=5. 0V, Viss =0. 0V 10 10 TAD
ADIV [A/D OP input voltage range Vdd=Vue=b5. 0V, Viss =0. OV 0 5 v
0 0.2 0.3
ADOV  [A/D OP output voltage swing|Vdd=V=5.0V, Vs =0.0V, RL=10K Q N, 8 : v
ADSR A/D OP slew rate Vdd=Ve=5. 0V, Viss =0. 0V 0.1 0.3 V/us
PSR Power Supply Rejection Vdd=5. 0V£0. 5V +0 +2 LSB

Note: 1.These parameters are characterized but not tested.
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2. These parameters are for design guidance only and are not tested

EM78P458/459
OTP_ROM

3.1t will not consume any current other than minor leakage current, when A/D is off

4. The A/D conversion result never decrease with an increase in the input voltage, and

has no missing code.

5. Specifications subject to change without notice

6.4 Comparator (OP) Characteristic(Vdd = 5.0V, Vss=0V, Ta=0 to 70°C)

Symbol Parameter Condition Min. Typ. Max. Unit
SR Slew rate 0.1 0.2 V/us
IVR Input voltage range Vdd =5.0V, Vs =0.0V 0 5 V
ovs Output voltage swing Vd =5.0V, Vs =0.0V, RL=10K Q 0 0.2 0.3 V

4.7 4.8 5
Top Supply current of OP 250 350 500 uA
psrr |Tover-supply Rejection Ration Vdd= 5.0V, Vs =0.0V 50 60 70 dB
for OP
Vos Offset voltage Vdd= 5.0V, Vs =0.0V +10 +20 mV
Vs Operating range 2.5 5.5 V

Note: 1.These parameters are characterized but not tested
2. These parameters are for design guidance only and are not tested
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Lips

EpsapitE

EM78P458/459
OTP_ROM

OTP MCU Package Type Pin Count Package Size
EM78P458AP DIP 20 pin 300mil
EM78P458AM SOP 20 pin 300mil
EM78P459AK Skinny DIP 24 pin 300mil
EM78P459AM SOP 24 pin 300mil
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