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UNnE /AUD<06AUDE EmMDB nE /AuD<XNX5B~,< EAaETUA'DBm9 nE /AuD
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5B~ ,<tEQ nE /AuD<", <A
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E-O& A b2i43b+ E TMRO/TMRL/TMR2~,<@bp-4(S5O HI'OnE /AUD<E>,Gi0E E
IAUDB m9 TMRO/TMRLTMR2 ", < A bnE /AuD<XE-/j48X HRc ‘AZ)ES*inE
/AuD < s6N E/B ¢ ,FN ™NOOj /U6 E' aS6N,X«aFS!nE  /AuD < ¥*6 4 ANX# X4§p E ¢5a+Ae
nE/AuD<t0l7 A

TMROC/TMR2C X1 0~2 *(i 9n YF¥%EJsNXUNe4{DEn Vb></ AnE /AuD<,X$v
EAO0 PFDEgi AnE /AuD <,XNX UNe <E- A *(i b PWM Au DA

Eg 9Eg1-

HT46RU24Y 40 b 8Eg9 /Egil- EA, PAAPBAPCAPD  PFEJUVyih RAM [12H] A
[14H] A[16H] A[18H] " [28H] E YOA -FNAE>Eg9 /Egii0 AEg9E EOA -"uYJD,s6N EEg9u
E ™NO MOV A E[m](m=12HA14HA16HA18H & 28H)U X T2 b ™ 915UQ xEgTE EOA -
YJO,s6N EOA-pXDBi+04a-E ;> ROpm9;0 A

I£pEg9 /EgT-FNY Op{ ",< (PACEPBCEPCCEPDCAPFC)E*i9{ Eg9 /Egi(SO Ay
{ ~, < EAl CMOSEgi Auéaube«+L X f$M?°¥Eg9 EIEsECE|O E> - A0 Eg

9E EihX{ ~,<hA5B 1AEgOuEQ9$d32ath{ 7, < EVp{ ~,<X 1E
Fw Al2X é61(SO xV{ 7, <X 0EiAIaX YF¥JO, <X AasUA6NTU Al -A
-m U, ¥ A

0 EgTE E %6NG>*UCMOSEgT A{ ~,<Iih RAM 13HA15HAL17HALI9H ~ 29HA

214341 a EE-0Eg9/Egl-T P-+ Gé#BON(SO (+ be+LEYNM$tn )A£ O pEg9 /EgI0,
IFN6N*t SET[m]i @€ CLR[m].i U ,5B!é#UL8 (m=12HA14HA16HA18H & 28H)A
YoU,7T Eg9DB E' aE>Egl;0 A_V E SET [mliE CLR [mliE CPL [mE
CPLA[M]”’E-0U .1 UHpOA (S DAI 9 CPU Ey- ;> n XEnlk ('i0 )E aaU4gp

moJO,<eé3 t< A
Vb b
Control B_[Pull-hig'
T 0 pti |
D a ta B—u®s Q LD: |

D
W rite C o n tre+HR{€ KigH E

Lo

C hip Reesret
>_$)_<. X P COI/TX
Read C ontrett g is te|r
D ata [B|it
(g %7
W rite D ata—R—e{G ik €
S
]
M
1 U
From U AR F X

M *
u UARTEN]|& TXEN
<

PCO/TX Eg9/EgQT-

R ead D ata S5t
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Vb b
Con trog u%It_I-h 9n
D ata Bufs Q LDD__'

D
W rite C on tre+-H eggi@:c. —D—IE
T

C hip R—esret

|:] [ PC1/R X
Read C ontretr iste X

D ata B it
P P
W rite D ata—R-e{G ik r
S
]
M
U
_ X<
R ead D ata te

To UARF—R
PC1/RX Eg9/EQT-

Vb b
c ¢ IPBu_II-Hig
onitro It
_ Opi*f__‘)c | PAO~PA?2
D ata B—u%sD Q | PA3/PFD
PA4
W rite C ontr !.emisl._D_lE PAS/INT
C hip Retset]s PAbISDA
! b QP BO/ANO~PB7/ANT
Read C ontreH gister Pc2~PCrT
A U PDO/PW M O
5 W PD1/PW M 1
Q PD2/PW M 2
_ o PD3/PW M 3
W rite D ata—R—£{G iK €4 PD4~PD?7
Is PFO~PF7
M
— u
| | | ) X
[PA3, PFD] ll\J/I EN(F’FD)Or
or [PDO.PWMOL T g LW MOZRW M)
or[PD 1,50 MG 2te

Y, em W_ake-u 4
or (Po2,P WAL AT\ ake-up 0 ption

TRLLRRE S e

PA EPB EPC2~PCT7EPD EPF Eg 9/Eg 1 61

PA XIEOp -FNKY gGf2i43,X6No A Y,XEg9 /EgI-FNYP e+ LEYNM AQOCEY % Zbe+L
EYNMEQ9/Egl- tZbe+L AVpA&EY % be+L E ™NO"YV&AUEg964&RESEQ/EQT-T1{
*o#BON(S A

PA3APA5 Uya PFDAINT E*ié61 EVpPEY %PFD s6NEi PA3 (Egi64EXEQIPE nE
IAUD < X$VIUE BailEg96aYde+0Js9,Xs6N AOCEY ¥ PFD s6N EPFD,XEgTHE %« PA3
DB, <{ A& PA3DB~,<m9 1EiEgT PFDpPE x& PA3DB~,<m9 OEi PA3
Egl  O0A PA3,XEg9/Egis6NVR/ O

110 /P o/P /P o/P
LS (17 ) (17 ) (PFD) (PFD)

PFD
(nE/AuD<0O )

PA3 FEeEg9 | FEeEgl | FEeEg9

Y, CPFD,XEgiNe)] nE /AuD <$viNe)[ X 1/2

PB -A®™*i 0 A/D E@ 6Eg EA/D E@ 6 s6N U GAMBAE 8APDO/PD1/PD2/PD3 PWM Eg 1 E*{i é
61AVPEYY PWM s6NEi PDO/PD1/PD2/PD3-1Y PWMO/PWML/PWM2/PWM3 uEEgT (Vp
PDO/PD1/PD2/PD3Egisa )A
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PDO/PD1/PD2/PD3XEg 9/EgT VR / O

IO 6 & P77 ) | o7 ) | uP(PWM) O/P(PWM)
PDO~PD3 | FEeEg9 | FEeEgl F EeEg 9 PWMO~PWM3

IAIECEUpS*i"uYéyXEg9 /EgT-A5B Egi6a  EL I6E- 00A - UEg 9#BON E r t2i
43X s56 A

PWM

HT46RU24 Y 4 pEIF' (6+2)/(7+1)!,X PWMEg1 (+ }7pEYNM 1 n) EA PD0O/PD1/PD2/PD3E*ii é61 A
PWMEiIF+ DB~,<  PWMO(1AH)APWM1(1BH)APWM2(1CH)' PWM3(1DH)9{ Egi APWM ,X
EJs$d 2i43EJs (fsyg APWM Y4 p 817, < APWM,XEgi'f6vO/ AQO° PDO/PD1/PD2/PD3
EY¥ PWM Egl EJé& PDO/PD1/PD2/PD3 Egida (PDC.0/PDC.1/PDC.2/PDC.3=0 )E {4
PDO/PD1/PD2/PD3 ,<m 1 6N6{*6 PWMEgI E& PDO/PD1/PD2/PD3,<m 0 7S PDOEg
i+0 0A

s ve [T U ST A i
[PW M]=100
PW*‘—D T —— > j* ’
25/6 4 25/6 4 25/ 2 k46 25/6 4
[PW M]=101
PW 4 |<—> T T [e
= 261/64 25/64 25/6 4 25/6 4 I~ 26/64 b
[PW M]=102
P W 4 e ¢ » ¢ » la
I 26/64 1" 261/64 25/64 25/64 I~ 26/64 b
[PW M] =103
P W
26/64 L] 26/64 L 26/64 L 25/ 26/64 L

PW M modulatisvsperiod : 64 /f
ModulationjAycMeo(Ilulation‘AycN/Ieo:ldulation‘ cMeo2l ulation gycMeo3lulation ¢gycle 0
e > »|

» »

PW M cycses: 256 /f

(6+2)1868 PWM

U(6+2)PWM 64 EOp PWM <6>U “pAx <0 (Ax <6 0~Ax <06 3)EI£pAx <06
Y 64 p PWMEg9EJs<6 Al (6+2)PWM & EPWM ~, <> U 2 pFv UAL OFva U E# UGE E
+ PWM.7~-PWM.2{ x1 ‘F%U x# UGE E+ PWM.1~-PWM.0{ A

U(6+2)PWM 68 E!I£pAx <O6,X40NI2eR>< O

-D AC(0~3) 40N!"

. DC+1
Ax <0 | I<AC 64
(i=0~3) i 1AC o
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s ve [T YA i
[PW M]=100
P W 4 e N la

= 50/128 I~ 50/128 I~ 50/128
[PW M]=101
P W 4 e N [

I 51/128 I 50/128 I™ 51/128
[PW M] =102
P W 4 l€ e

™ 51/128 S 51/128 S 51/128
[PW M] =103
PW M >

52/128 R 51/128 52/128
=1

PW M modulatiosnyperiod : 128/f

M odulation cycle 0

M odulation cycle 1

M odulation cycle 0

PW M cycdes: 256 /f

U(7+1)PWM 64 EOp PWM <6>U gpAx <6
Y 128 p PWMEg9EJs<6 Al (7+1)PWM 6 &

(7+1!6a PwM

EPWM ~, <> U

GEE+ PWM.7-PWM.1{ x1 ‘F%U x# UGE E+ PWMO{ A
U(7+1)PWM 68 EE£pAx <6,X40NI'2eR>< O
-D AC(0~1) 40N
. DC+1
Ax <06 i I<AC 12¢
(i=0-1) i 1AC =
PWM XAx Ne)[ A <6Ne)[ 40N!",X G2i 4§V R o)
PWM Ax Ne)[ PWM < 6Ne)[ PWM 40N!"
fsyg/64(6+2 64 )
fsyg/256 PWM]/256
fovg/128(7+16 8 ) sv PwM)

(Ax <6 0~Ax <06 1)EI£pAx <06
2 pF¥2UAL OFv U E# U
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AIDE@ 6

HT46RU24 Y 8 pEIF A12 'UE|)] XADE@6<EJ-5x+  VDDAa ADE@6YGX",<
Y 4 p E ADRL(24H) AADRH(25H) AADCR(26H)" ACSR(27H)AADRH * ADRL A/D E@ 64§ p,XP- +
8V "+8V~,< E %AI",< A4 ADE@64aEA¢ ADRH ° ADRL Al2 A/D E@ 648 pAADCR
ADE@6{ ~,< E*9n AD EIFDGEABSEQOEIFEYY AADE@60OY{ “aU« A
Vp?UE> ADE@E&?U n Q PB - XA5B EEY “E@ 6,X63EIF E' 44- START { !Opb
“HE OpRL"™UE (0 1 0)A°a AD E@6AEEOC!i>#UL8 EJé{*6 AD E@6 *(Vp
ADE@6+ A®AACSR A/D EJs{ ", < E*( O9EY %2 A/D X EJs 9%d A

1 04 E(ACSR) s6N
EY YA/D E@ 6 EJs$dd
= 3
o | abcso | E s
1 ADCS1 .2
10=2143 EJs /32
11=pn
2-6 N b*i EAIT 0
7 TEST %0 YFYa#t AO*U
ACSR(27H) -, <
ADE@6{ ~,<9{ A/D E@ BMADCR X1 2~0 Il 9EY % 6 3Eg 9EIF' E EY 8 pEIF
A1EY 15 AADCR X1 5~3 *19A'5B PB,X1064 EPBAL +E-319fn EO &°%g9EiF é
D+Eg9/Egl- AVp PBEY%63Eg9 EiJEg9 /Egis6N be+L U E5a AID E@ 6+ CA1
>+ SBNAEOCB | (ADCR,X1 6!) ADE@ 64830 «! AEIE "#E-p U « | AL1F ADE@6 U

48 3 AADCR X START 090  A/D E@ &4- START !Opb "“uE OpRL™UEALDOY
ADE@G6\ ZB+ ADE@G6NNY 4ESTART 'h+0 OE.E  EOCB !~ 0 (ADE@6"
ApuE)A

1 OuE s6N
0 ACS0 ]
1 ACS1 EY Y% & 3Eg 9EIF'
2 ACS2
3 PCRO n PB - XA5B
4 PCR1 V p PCROAPCR1 PCR2FN OEi A/DE@ 6+
5 PCR2 CA>e GKA1 £ 3 s58
A/D E@ 648 30 0=A/D E@ 64§ 3
5 EOCB I£6 BIT3-5 (S (”),x‘ -FN ™NOEIE>START EQ
fiYé AADE@6<EGi EOCBA6NT@bA.BnN
(SOEK'A—; ADE@6AY&v:a NM
ADE@6 Y{ !
7 START 0 1 0=0Yx
0 1=A/DE@64&!Jé&5B EOCB 1

ADCR(26H) ~, <

ACS2 | ACS1 | ACSO| &3EF
0 0 0 ANO
0 0 1 AN1
0 1 0 AN2
0 1 1 AN3
1 0 0 AN4
1 0 1 AN5
1 1 0 ANG
1 1 1 AN7
0 3Eg 9EIF'EY %
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PCR2 | PCR1 | PCRO| 7 6 5 4 3 2 1 0
0 0 0 PB7| PB6 | PB5 | PB4 | PB3 | PB2 | PB1 | PBO
0 0 1 PB7| PB6 | PB5 | PB4 | PB3 | PB2 | PB1 | ANO
0 1 0 PB7| PB6 | PB5 | PB4 | PB3 | PB2 | AN1 | ANO
0 1 1 PB7| PB6 | PB5 | PB4 | PB3 | AN2 | AN1 | ANO
1 0 0 PB7| PB6 | PB5 | PB4 | AN3 | AN2 | AN1 | ANO
1 0 1 PB7| PB6 | PB5 | AN4 | AN3 | AN2 | AN1 | ANO
1 1 0 PB7| PB6 | AN5 | AN4 | AN3 | AN2 | AN1 | ANO
1 1 1 AN7| ANG6 | AN5 | AN4 | AN3 | AN2 | AN1 | ANO
PB - XA'5B

0 U 9EY ¥ A/D E@ 6,X EJs$ci
05B 1 EE EOCB35B 1A

ACSR1 7! YFY#A©*U,X E*i 46N S*u AACSR1 1!'1

" ADE@ 6 4E EAD +AE" U«>5B! A' START U «+

ADE@6RAY&va NMO

I£8 -6EIFEY%!aFN?U"4a7Yé  ADE@6<Eui EOCB A6N@baBnGO Aud:?
EIFEY %! - X 10pU0U,<6YU START5B1 a#U0 9fiYé A/D E@ 6 <A 53EIFEY % !IFR#U OE

Atanyé ADA
T, < Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ADRL D3 D2 D1 DO a u U ]
ADRH D11 D10 D9 D8 D7 D6 D5 D4
"/, 0D0~D11 A/D E@ 648 p,X"! ~P-!
ADRL A24H A= ADRH A25HA ™, <
M inim um one instruction cymsetrneeidre cdc,ydlasgimlwm een i
START \
e o\ e
EOCHB A /D sam ling fimiAe/D sam lin imiA/D sam linfg tim e
k’/:tn‘qs )‘AD‘qS FAD:'S
PCR 2~
PCRLO 000B 1008B 1008B 1018B 000B
“1. PB portsetup as |I/0
2. A/D converter is pow
to reduce power con
ﬁg§é~ ooosB 0108 >< 0o008B 0018B >< don'tcare
Power-on Start of AJ/E Start of A/D Start of A/D
Reset conversion conversion conversion
R eset A/D ResetiA/D ResetiA/D
conveirter conveirter conveirter
End of A/D: End of A /D: End of A/D
1: Define PB configuraoimwversion conversion conversion
2: Selectanalog channel
I‘—TADH |<—tADc »' IQ—IADH
A/D conversion tiln/B conversion tAm/B conversion tim e
N otA:/D clock sw/@s¥&® es/8 2
ta b & 8 20t
ta p=c 8 Aot
ADE@G6Ec
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RM6gp 8x _/Rc AEAV)A5B 1), ADE@E1 Opsx_EE>4+?£ ADCR ~,<X EOCB
IX'© 9g+ ADE@6 U & E5al p8x_S*i AD «+30E@6°a A

_OEIE>?£ EOCB!ge

clr

mov
mov
mov
mov

EADI
a,00000001B
ACSR,a
a,00100000B
ADCR,a

Start_conversion:

clr

set

clr
Polling_EOC:

sz

jmp

mov

mov

mov

mov

jmp

START
START
START

EOCB
polling_EOC
a,ADRH
adrh_buffer,a
a,ADRL
adrl_buffer,a

start_conversion

ADE@6 G'a A
JUIGA/D -

ASBACSR™,< EEY Y4s,J8. A/DE@ 6EJs
{UADCR™,< A'5B  Port PBO~PB® A/DEg9
;A'5BANOE > A/DE@ 6

; 'O3EIFEY %! -4 ESTARTHE A0-1-0A ™NO 0p
0, <6Y¥1

;AIE@ 64!
; O YAIDE@ 6

;?£ ADCR™,<,X EOCB!g +«ADE@6 0 &
A»4A? £

: ¢ADRH ™, <Al2  A/DE@ 648 p,XP-!+8V
:U48p 90 n X", <

: CADRL ™, <Al2 A/DE@ 648 p,X"!+8V
;U48p 9*i n X7, <

OYRO 6 ADE@ 6

Rev. 1.00

27 2008-04-23



HOLTEK i ‘ HT46RU24

_ Ot e"O@- AD E@6 G a A

clr EADI ; /U6 AID

mov a,00000001B

mov ACSR,a ASBACSR ~,< EEY Y%fsyd8 0 A/DE@ 6 EJs
mov a,00100000B i ADCR 7,< A5B  Port PBO~PB30 A/D Eg9

mov ADCR,a :A'5BANOE> AIDE@ 6

. "8 EIFEY %! -4 ESTART pE A0-1-0A ™NO (10 p

: 0, <6Y¥Il

start_conversion:

clr START

set START ;AICE@ 64!

clr START :OYADE@ 6

clr ADF c#ULBAD <AE" U «

set EADI 'O AD

set EMI 'O .

; cau%/Bc

ADC_ISR:

mov acc_stack,a UACC +, *i n X7, <

mov a,STATUS

mov status_stack,a Y STATUS +, *ii n X7, <

mov a,ADRH ; ¢ ADRH Al2E@ 648 p,XP-!

mov adrh_buffer,a ., %0 7¥%An X7, <

mov a,ADRL : ¢ ADRL Al 2E@ 648 p,X "!

mov adrl_buffer,a i+, %0 7% AN X7, <

clr START

set START AICE@ 64!

clr START , OYADE®@ 6
EXIT_INT_ISR:

mov a,status_stack

mov STATUS,a ;USTATUS ¢V, < Al

mov a,acc_stack UACC ¢V, < Al

reti
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"+ _4al LVR

ZY¥{<EX10+ _ EHT46RU24 co"+ 4! s6NAVp<EX10+ i 0.9V Vg
KEE V+"4+ X-é& EFw LVR 17%|S<E{*6 YFxa! A
LVR s6NAEAVR O

g "+ _ (0.9V Vur) XSO ™NOO4AMs 1P AVp"+ X(SOuYO4A 1ms b EFw LVR 1
N?§ Wsa ae:> alseN A

g LVREIE>a éFYRESHEX & ,Xs6N9;>2i434! A
Vb b Vo PR Vb b Vo PR Vb b Vo PR
5\W .5V 5.5\W .5V 5.5\% .5V

VLV R VLV R 2.2Vy yr

4.2V 4 3.15 A 2.1V 4

2.2V 2.2V

. A . A Y
0.9V 0.9V 0.9V

"Va Nopr 02143 EJs 4MHz E E SK8f(!7 Eo> X+ _

Voo & Vivg KEXG2IVR / o]

Vb b

5.5¥%

VLV R LVR Detect Voltage

WL/

R eset SHgnrat

e »l

Res‘et NormaIOpeVrlation Reset
*1 *2
"+ _4!
"y 1 O?U £A«2i43 95 <CK JO nEm> EG2i43E 917 En> 1| ESST noNqg é,X 1024 p2i43 EJs<6,XEE3 A
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h*(/Rc%NO U¥EODBmMI9 TXR ~,< AbO4"DB,X06!¥1! ETSR ~,</U6m9 AO°0
6!1¥T ETSR"™,<jA¢ TXR ~,<tEQ,X¥EODB A"aX ETSR™,<4£JW~,<0
60uUDB,|< E th*tu/Bc &N iJE> Ey,XAimio0 A' TXEN=1 EE¥EO S6NE 8t
TXR ~,<"'uYDB&5U"(M)['uYAS5B E¥EO<UA&7t0 AmTXR ~,<aaA’ 5BTXEN P-31
|[¥E® A'¥EO<OY10 B! TSR™,<ON EDBmM9 TXR ~,<UiEYtEQ TSR, < A
8:DBY¥EOE>/R ETXEN #ULEE ¥EO <UQOY 0610Je 4! EISE TX é61A0 BEINXEg9EgI
-S*u A

g ¥EODB

'8$57 ¥YEODBEDBG¢/I!™, < 1", Xa/ 7; é61Au¥EOBGA E7;5
~,<UYFY: 4 ¥EOQ/i 1™, <KE 640 pag t ARv,8X EYY !DBO6Eg & EOP-! 06%

DB,|u 8&5 ~,<X7; A
YEO<AYeA+ VRIOPx~a O
I7.BASB % 12A357A35(1 67236 !*:BnDBKP20_ "06!1KSz A
A5B % 5* ~ <EEY %61, X"I[(M)[ A
A5B 7;(1 PES 7;é610 8%$57 X¥EO0A5aM2 BEI,XEg 9Eg 10A -
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8$57 1{*0 /iy JIAA ERM6FYUU £EA @/jJiAALz2AX @)U A
@ BE6TJiuU 2(55 U«!
5;57,< Opo+8V#AzX ),)24¢t<EW6N+,g0DBXaEy1YODB Eh*i/R
c™NO+Asliy 1 YQ!AI2 5;5 ",< EGi¥6EEQJAA A
FOB>EQJIAAEUT¥OIR _E O
865 ~,< 2(55>5BA
5:5~,< DBAfio A
565~,<DB™>?z22 A
85, ( EUI{6 « A
Ai2 865 ~,<aaAl 5;57,<U 2(55 U«#U A
@ >AFD ii 1) U«!

DB64ET3G AlY HHYy>AFD A'"# DB« >AFDEUT¥OIR _ EO
i5:,)p™ E865"~,< 1)5BIA
DB¢ 565 ~,<tEQ 5:5",< A
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Flag TX|IF 1
T INTC1 INTCO
i R egisteR egister
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Egl E°é Olj PFD10 PFDEgi APFDO" PFD1UYy nE /AuD<
0 nE /AuD<1 X$vipE A
PWMEY ¥O(7+1)é (6+2)6 & A
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“ <E@/iTCE10«! E5a8!iA>"P"  E/iIEnlkE-Ah*iiii,"© AL8"©,XEnlkd™ & A
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mODB,|<

A O3 t<

i01 0~7!

addrOB c, | <

JA,0u | AE a ,<0 | EijU«!
1k Enlk
ADD  AJ[m] | ACC aDB,|<,it E48p 9 ACC 1 Z,C,AC,0V
ADDM A[m] | ACC 4DB,|<,It E48p 9DB,|< 1™ Z,C,AC,0V
ADD Ax |ACC a0YGD,it E48p 9 ACC 1 Z,C,AC,0V
ADC A[m] |ACC aDB,|< AE!U0«it E48p 9 ACC 1 Z,C,AC,0V
ADCM A|[m] |ACC aDB,|< AE!U«it E48p 9DB,|< 1™ Z,C,AC,0V
SUB Ax |ACC a0YGD, £ E48p 9 ACC 1 Z,C,AC,0V
SUB  A[m] | ACC 4DB,|<|£ E48p 9 ACC 1 Z,C,AC,0V
SUBM A][m] | ACC aDB,|<]£ E48p 9DB,|< 1™ Z,C,AC,0V
SBC A[m] |ACC aDB,|< AE 'U«XjIl£ E48p 9 ACC 1 Z,C,AC,0V
SBCM AJ[m] |ACC aDB,|< AE!0«If£ E48p 9DB,|< 1™ Z,C,AC,0V
DAA [mM | Ut'©Emslk 9 ACC X AxH E D EJU48p w,

1 C
9DB,|<

F EeEwnlk
AND A[m] | ACC aDB,|<. a Enlk E48p 9 ACC 1 Z
OR A[m] | ACC 4aDB,|<. é Enlk E48p 9 ACC 1 Z
XOR  Al[m] | ACC aDB,|<. Oé Enlk E4§p 9 ACC 1 Z
ANDM A][m] | ACC aDB,|<. a4 Eolk E48p 9DB,|< 1™ Z
ORM A[m] | ACC 4DB,|<. é Enlk E48p 9DB,|< 1™ Z
XORM A,[m] | ACC aDB, |<. Oé Eonlk E4§p 9DB,|< 1™ Z
AND Ax |ACC aYGD. aEslk E4§8p 9 ACC 1 z
OR AXx | ACC &0YGD. é Ewmlk E48p 9 ACC 1 Z
XOR Ax |ACCa0YGD. Oeé Enlk E48p 9 ACC 1 Z
CPL [m] | IDB,|<2j E48p 9DB,|< 1™ Z
CPLA [m] IDB,|<?2j E48p 9 ACC 1 z
Exer'Eef
INCA  [m] |EeerDB,|< E48p 9 ACC 1 z
INC [mM] |E=erDB,|< E48p 9DB,|< 1™ Z
DECA [m] |E=£DB,|< E48p 9 ACC 1 z
DEC [m] |Ee£DB,|< E4§p 9DB,|< 1™ z
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}A,00 | AE 4 0,<6 | EjD«!
i
RRA [ml | DB,|<C/NO! E48p 9 ACC 1
RR [m] | DB,|<C/iO! E4§p 9DB,|< 1™
RRCA [m] | GE"!UDB,|<C/O! E48p 9 ACC 1 C
RRC [ml | GE'UDB,|<C/iO! E48p 9DB,|< 1" C
RLA [m | DB,|<% 0! E48p 9 ACC 1 g
RL [m] | DB,|<%O! E4§p 9DB,|< 1™
RLCA [m] | GE'UDB,|<% ! E48p 9 ACC 1 C
RLC [m | UET'UDB,|<%0! E48p 9DB,|< 1 C
DB 6EO
MOV  A[m] | UDB,|<EO7C ACC 1
MOV  [m]A | UACCED7CDB,|< 1"
MOV  AX UoY G DEO7&CC 1
IEalk
CLR [ml.i | #UL8DB,|<X! 1"
SET [mli | 5B!DB,|<,X! 1™
E@/i
JMP  addr | "5 ECCE@ 2
sz [m | VpDB,|<LE EIiCCE>RO50, 1™
SZA [m] | DB,|<EQO7C ACCEVpYe+LE EICCE>RO50, 1"
Sy [mli | VpDB,|<X1 il LE EIiCCE>RO5U, 1™
SNZ [mli | VpDB,|<X1 ilaLE EIiCCE>RO50, 1™
Siz [m] |EaerDB,|< EVp4§p LE EICCE>RO5U0, 1™
SDhz [m] |Ee£DB,|< EVp4§p LE EICCE>RO5U0, 1™
SIZA [m] |EeerDB,|< EU48p 9 ACCEVp4§p LE EiCC 1%

ExRO5U0,
SDZA [m] |E=£DB,|< EU48p 9 ACCEVp4§p LE EiCC 1™

EBRO50,
CALL addr | $/R cAx*( 2
RET ¢$/Rc E2 2
RET Ax | ¢$/RcE'2 EJUOYGD 9 ACC 2
RETI ¢ E"2 2
I><
TABRDC [m] | Ai2'INILX ROM Y+ EJEO7CDB,|<> TBLH 2"
TABRDL[m] |Al2a0aNILX ROM Ye EJEO7CDB,|<’ TBLH 2™
JWUO,
NOP ONU, 1
CLR [m] |#UL8DB,|< 1"
SET [m] [5B!IDB,|< 1"
CLR WDT | #UL8,BKY4(«n E < 1 TO,PDF
CLR  WDT1 | NX#UL8,RKY4(« n E < 1 TO,PDF
CLR  WDT2 | NX#UL8,RKY4(« n E < 1 TO,PDF
SWAP [m] | x6DB,|<,XP-"+8V E48p 9DB,|< 1™ ’
SWAPA [m] | x6DB,|<XP-"+8V  E48p 9 ACC 1
HALT E9V06a 1 TO,PDF

", O1AICCE@ U ,5a?CE V pI"EW,X48 p(I#] CCE@ GLO2 p<6 EVp'uY ¥OCCE@Ei%LOOp<6 A

2A1)0 812U =

PCLXYULO?U2 pb<69;> A

3A{b CLRWDTL & CLRWDT2 0 54?0 ETO  PDFU«!3AEi«;>48pEj; E CLRWDTL "
CLRWDT2 >E24A > a4 ETO ' PDFU«!T>#UL8 EL8I8 & TO' PDFU«!+04&a- A
Rev. 1.00 50 2008-04-23




HOLTEK i ‘

HT46RU24

U.n

ADC A,[m] Add data memory and carry to the accumulator

AEao UUnXDB,|< A3 t<YelzE 1U«,lt E48p, 3t< A
EclkE>/RO ACC ACC+[m]+C

EiO«! O OVAZAACAC

ADCM A,[m] Add the accumulator and carry to the accumulator

J\=¥:Yo) U0OnXDB,|< A3t<Y«E 10« E48p, UnXDB,|<
EolkE>/RO [m] ACC+[m]J+C

EiO«! O OVAZAACAC
ADD A,[m] Add data memory to the accumulator
AE a0 UUNnXDB,|[<'3t<Yeit E48p, 3t< A

EclkE>/RO ACC ACC+[m]

EiO«! O OVAZAACAC
ADD A, X Add immediate data to the accumulator
J\=¥F:Yo) U3 t<0YGD,it E48p, 3 t< A

EalkE>/RO ACC ACC+x

EiO«! & OVAZAACAC
ADDM A,[m] Add the accumulator to the data memory
AE a0 UUNnXDB,|[<'3t<Yeit E4g8p, UnXDB,|< A
EclkE>/RO [m] ACC+[m]

EiO«! O OVAZAACAC
AND A,[m] Logical AND accumulator with data memory
AE ad U3 t< XDB UnDB,|<Y+.FEea E48p, 3t< A
EalkE>/RO ACC ACC “AND” [m]

EiO«! O Z
AND A, X Logical AND immediate data to the accumulator
AE a0 U3 t< XDBOYGD.FEea E48p, 3t< A

EalkE>/RO ACC ACC “AND” x

EiO«! O Z
ANDM A,[m] Logical AND data memory with the accumulator
AE a0 UU0nDB,|<Y+«3t< XDB.FEea E48p, DB,|< A
EclkE>/RO [m] ACC “AND” [m]

EiO«! O Z
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CALL addr Subroutine call

AE a0 "SEXA*iUn X$/Rc EISE/IRcAUD< t 19%kROp?U;> XU,
J 9UU Ey-EQ9Un J¢, :>/Rc A+ b U LO?UNq & XErlkE *
80, 2p<b A

EalkE>/RO Stack Program Counter+1
Program Counter addr

EiO«! O

CLR [m] Clear data memory

J\=¥F:Yo) U0OnDB,|<XY«#ULE A

EnlkE>/RO [m] OOH

EiO«! O :

CLR [m].i Clear bit of data memory

AEAO U0OnDB,|<,X ilYe#ULE A
EclkE>RO [mli O
EiO«! O ’

CLR WDT Clear Watchdog Timer

J\=¥F:Yo) WDTAUD<AVOU«! PDF BK¥%(«$vIU «! TO#ULEA
EclkBE>/RO WDT  00H
PDF&TO O

EiO«! O TOAPDF

CLR WDT1 Preclear Watchdog Timer
AE a0 PDF " TO U« !FN>#U 0A ™MNOG! (CLR WDT2 OCK S*i#ULSVDT AUE<A'R ¢
™ > CLRWDT1E5a"uY ;> CLRWDT2 EEPDFa TO ++-s(504a- A
EolkE>/RO WDT OOH
PDF&TO O
EiU«! O TOAPDF

CLR WDT2 Preclear Watchdog Timer
AE a0 PDF " TO U «!FN>+#U 0A ™NOG! (CLR WDT1 OCK S*i#UL8VDT AUE <A 'R ¢
™ > CLRWDT2E5a"'uY ;> CLRWDT1EEPDFA TO ++-s(S04&a- A
EalkE>/RO WDT OOH
PDF&TO O
EiU«! O TOAPDF

CPL [m] Complement data memory
J\=F:Yo) U0OnDB,|< XIEQ!3F Ee Ei'b¢ 1-08&¢ 0-1A
EnlkE>/RO [m]  [m]

EiO«! O z
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CPLA [m] Complement data memory

AE a0 U0OnDB,|< XIEOQ!3F Ee Ei'b¢ 1-0é¢ 0 - 1E48p>., 23
t<éDB",<,XYe+04&n A

EolkE>/RO ACC [m]

EiO«! O Z

DAA [m] Decimal-Adjust accumulator for addition

AE a0 U3 t< XY*E@ 6 BCDA'E E@a E- AOAvVp"IX Ob 9 é
AC=1EFw BCDAxH ;> is t 6EGis +Oa- xVpP-"1,X Ob

9 & C=1EFw BCDAxH ;> is t 6A BCDE@6rBibP B3t<’

UO«!;> OOHEO6HEG6OH & 66H X t"OEalk E4§p, DB,|< A¥YE 10O
«! C«Ej E*u9U0U/sY BCD,X  alb 100EJAE> 2’z E DX
t"©Enlk A

io O [m] ACC+00H & [m] ACC+06H

[m] ACC+60H é [m] ACC+66H
EiO«! O C

DEC [m] Decrement data memory
AEAO UUnDB,|<,XY<£ 1A
EolkE>/RO [m] [m]-1

EiO«! O z

DECA [m] Decrement data memory and place result in the adatonu
J\=¥F:Yo) U0ONnDB,|<,XY £ 1EM8p, 23t<J+x0O0UNDB,|<,XY*4an A
EalkE>/RO ACC [m]-1

EiO«! O Z

HALT Enter power down mode
AE a0 180 4cel6/Bc;> JGJ2I  43EJs ERAM "~ ,<XY++0s(80 EWDT Au D <
"UNe<>#U OEVOU«! PDF>5B! 1IEWDT$vIU«! TO>#UOA
EnlkE>/IRO PDF 1
TO O

EiO«! O TOAPDF

INC [m] Increment data memory
J\=F:Yo) U0ONnDB,|<,XY-t 1A
EnlkE>/RO [m] [m]+1

EiO«! O z

INCA [m] Increment data memory and place result in the accumulator
AEAO U0nDB,|<XYt 1E48p, 23t<J+OUNnXDB,|<Ye*&a- A
EclkE>/RO ACC [m]+1

EiO«! O Z
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JMP addr Directly jump
AE a0 IRCAUD <, XY+ 5E +>UnX 2. ER c+ ,, X 4»4A ;> A X
>tEQE E™NO'!90pONU <6 E 80, 2p<o6,X0, A
EnlkE>/RO PC addr
EiO«! O ’
MOV A,[m] Move data memory to the accumulator
AEAO UUnDB,|<,XY+*4 31t< A
EclkE>/RO ACC [m]
EiO«! O :
MOV A, X Move immediate data to the accumulator
AEAO U8 IOYGDEQ93 t< A
EnlkE>/RO ACC x
EiO«! O ’
MOV  [m],A  Move the accumulator data to memory
AEAO U3 t<,XYea UnXDB,|< A
EclkE>/RO [m] ACC
EiO«! O :
NOP No operation
J\=¥F:Yo) ONjO ENNc;> BO50, A
EnlkE>/RO PC PC+1
EiO«! O ’
OR A,[m] Logical OR accumulator with data memory
AE a0 U3 t< XDB UnXDB,|<Y+FEeé E48p, 3t< A
EalkE>/RO ACC ACC “OR"[m]
EiO«! O Z
OR A, X Logical OR immediate data to the accumulator
AE a0 U3 t< ,XDB'OYGDFEeé FE48p, 3t< A
EnlkE>/RO ACC ACC “OR" x
EiO«! O Z
ORM A,[m] Logical OR data memory with accumulator
AE a0 U,u0OnDB,|< XDB'3 t<FEeé E48p DB,|< A
EalkE>/RO [m] ACC “OR" [m]
EiO«! O Z
RET Return from subroutine
AE a0 UUU",< XIRcAuD< 64 EIRct 22X 4»4A ;> A
EolkE>/RO PC Stack
EiO«! O ’
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RET A, X Return and place immediate data in the accumulator
AEAO UUU",< XIBcAuD< 64e3 t<EQ9Un,X0YGD BERc+ 22X 4»
4A > A
EclkE>/RO PC Stack
ACC x
EiO«! O ’
RETI Return from interrupt
AE Al UUU",< XIRcAuD< 64é «s6NEIE>A'5B EMI 1Gj, S6N AEMI {
*S6N,X { I AVpi;> RETI U, IEAY ep>eih EiE-p Ui
E'2/Rc !> lh A
EnlkE>/RO PC Stack
EMI 1
EiO«! O ’
RL [m] Rotate data memory left
AEAO U0OnDB,|<,XY % 11Ee1 71 0'!A
EclkE>/RO [m].(i+1) [m].i (i=0~6)
[m].0 [m].7
EiO«! O :
RLA [m] Rotate data memory left and place result in the accumulator
AE a0 U0OnDB,|<,XY % 11Ee1 711 0 'E48pEO 3t< E5aU0UnND
B,|<XYex0a- A
EclkE>/RO ACC.(i+1) [m].i (i=0~6)
ACC.0 [m].7
EiO«! O ’
RLC [m] Rotate data memory left through carry
AE a0 U0OnDB,|<,XY e E2aE U« 11E1 7'2.E10«eés XE U
«l 1 0'1A
EalkE>/RO [m].(i+1) [m].i (i=0~6)
[m.0 C
C [m].7
EiO«! O C
RLCA [m] Rotate left through carry and place result in the actatou
AEAO U0OnDB,|<,XY e E2aE ' U« 11E1 7!2a.E10«eés XE !0
«i1 01 /iagpEd23t< E UnDB™,<,XYe+O4&- A
EalkE>/RO ACC.(i+1) [m].i (i=0~6)
ACCO C
Cc [m].7
EiG«! O C
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RR  [m] Rotate data memory right

AE a0 U0ONDB,|<,XYe~)fCl 11e1 oWi1 71A

EalkE>/RO [m].i [m].(i+1) (i=0~6)
[m].7 [m].0,

EiO«! O :

RRA [m] Rotate right and place result in the accumulator

AE a0 UO0nDB,|<XYe~)fCl 1'E1 01 7 1E/i148p, 3 t< E
580nDB,|<XY++Da&n A

EalkE>/RO ACC.i [m].(i+1) (i=0~6)
ACC.7 [m].0

EiO«! O ’

RRC [m] Rotate data memory right through carry

J\=¥F:Yo) U0ONnDB,|<XY<E2aE U« C/i 1B 0'!2a-E!1U«és XE U
«l 1 71A

EalkE>/RO [ml.i [m].(i+1) (i=0~6)
[m.7 C
C [m].0

EiO«! O C

RRCA [m] Rotate right through carry and place result in the mctator
AEAO U0ONnDB,|<XY*E2aE U« C/i 1B o0'!2a-E!1U«eés XE U
«i1 71 /i148pEO23t< E OUnDB~,<,XYe+Oa- A
EnlkE>IRO ACC.i [m].(i+1) (i=0~6)
ACC.7 C
C [m].0

EiO«! O C

SBC A,[m] Subtract data memory and carry from the accumulator
AEAO U3 t<£¢UNnDB,|<XYtZE U «Xj E48p, 3t< AV pagp
B6 EC U«!#UL8 OE; 48p !7é OEC U«!ABB 1A

EnlkE>/RO ACC AC&Hm]EC

EiO«! O OVAZAACAC

SBCM A,[m]  Subtract data memory and carry from the accumulator

J\=¥F:Yo) U3 t<£+0UNDB,|<XY*1ZE 10U «Xj E4§p, DB,|< AVp
48p B6O EC U«!#UL8 OE; 48p 176 OEC U«!ASB 1A

EnlkE>/RO ACC AC&Em]EC

EiO«! O OVAzZAACAC
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SDz [m] Skip if decrement data memory is O

J\=¥F:Yo) U0nXDB,|<XY<£ 1E@e. U OE8t O0iCCE>RO5U, E+ bak
ROpU EfPU"!'9OpONU , <6 E 180, 2 p<6XU, AVpigpa
OEiRc4»dA > RO50, A

Ealle>/R O [m] [M]-1EVp[m=0CCE>RO5U0, ;>

EiO«! O ’

SDZA [m] Decrement data memory and place result in ACC,skp if

AE a0 UOnDB,|<Y*£ 1Ege 0 OEVp O0iCCE>RO50, EB84§pU,
3t< E UnDB,|<Yea- A+ b2kROpU ET?U" !190pONU |
<6 E 180, 2p<6XU, AVpagpa OEiRca»dA;> R0O50, A

EalkE>RO ACC [m]-1EVp ACC=0CCE>RO50, ;>

EiO«! O :

SET [m] Set data memory

AE a0 UO0nDB,|<X£O!AS5B 1A

EnlkE>/RO [m] FFH

EiO«! O ’

SET [m].i  Set bit of data memory

J\=F:Yo) U0nDB,|<X1 i IABB 1A

EnlkE>/RO [mli 1

EiO«! O :

Siv4 [m] Skip if increment data memory is 0

AEAO UUnXDB,|<XY-et 1Eg+ G OE8t O0IiCCE>RO5U, A+ b2kR
OpU E?U" 190pONU, <6 E 180, 2 p<6,X0, AVp4gpa
OEiRc4»4A;> RO5U, A

EnlkE>RO [m] [MM+1EVp[mM]=0CCE>RO5U, ;>

EiO«! O :

SIZA  [m] Increment data memory and place result in ACC,skip if 0

J\=F:Yo) U0nDB,|<,XY-t 1Ege« U OEVp O0iCCExRO50, E84§pi>e
, 3t< E UnDB,|<XYea~ A+ b2kROpU ET?U" 190
PONU <6 E u8U, 2 pb<6XU, AvVpagpa 0E /IR cd»4A ;> RO
50, A

EalkE>/RO ACC [m]+1EVp ACC=0CCE-RO5U0, ;>

EiO«! O ’

SNZ [m].i Skip if bit | of the data memory is not 0

J\=¥:Yo) g+0nDB,|<X1 i 1E8t4  OEiRcCCE>RO50 > A+ b2kROD
U,Ef?U" '90pONU, <6 E 180, 2 pb<6XU, AvVpagp OEi
IRca»d4A:> RO50, A

EalkE>RO Vp[m]i OECCE>sRO5U, ;>

EiO«! O ’
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SUB A, [m] Subtract data memory from the accumulator
J\=¥F:Yo) U3 t<,XY+*£.0UNnXDB,|<,XDB EM8p, 3t< AVp4sp B6 E
CU«#UL8 OE; 48p '7é OEC U«IASB 1A

EclkE>/RO ACC AC & fm]

EiO«! O OVAZAACAC

SUBM A,[m] Subtract data memory from the accumulator

AE a0 U3 t<XY+«£+UnDB,|<XDB E48p, UnXDB,|< AV pagp

B6 EC U«!#UL8 OE; 48p 176 OEC U«!ASB 1A

EalkE>/RO [m] AC & Bm]

EiO«! O OVAZAACAC

SUB A, X Subtract immediate data from the accumulator

AEAO U3 t<,XY*£:0YGD E48p, 3t< AVp4gp B6 EC U«#UL8 OE

i 48p!17é OEC U«IABB 1A

EclkE>/RO ACC AC &K

EiO«! O OVAZAACAC

SWAP [m] Swap nibbles within the data memory

J\=¥F:Yo) U0nDB,|<X" 41°P- 41fix6 A

EnlkE>/RO [M].3~[M].0« [m].7~[m].4

EiO«! O .

SWAPA [m] Swap data memory and place result in the accumulator

AEAO U0nD B,|<,X" 41'P- 41fix6 EaU48p, 3t<eUnDB",

<XDB+xHa- A

EclkE>/RO ACC.3~ACC.0 [m].7~[m].4
ACC.7~ACC.4 [m].3~[m].0

EiO«! O .

Sz [m] Skip if data memory is 0

J\=¥F:Yo) g+UnDB,|[<XY* G OE8t OEi/RcCCE>RO5U ;> A+ bakR
OpU E?U" 190pONU , <6 E 180, 2 p<6,X0, AVp4gspa
OEiRc4»4A;> RO5U, A

EnlkE>RO Vp[m]=0, CCE>RO50, ;>

EiO«! O ’

SZA [m] Move data memory to ACC,skip if 0

AE a0 UUnDB,|<Ye+a 3t< EJgeUnDB,|<XYe U 0E8t 0
iCCE>RO5U0, A bakBROpU,EPU"!90pPONU <6 EusU, 2
b<6,XU, AVp4g&pa OEiRc4»4A;>RO5U, A

EalkE>RO ACC [MEVp[m =0ECCE>RO5U, ;>

EiO«! O .
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Sz [m].i Skip if bit | of the data memory is 0

AE a0 g+0nDB,|<X1 il OE8: OEICCE>RO50, A+ bakROpU
CETPU" 190 pONU <06 E 180, 2 p<6XU, AVpagpa OEi
IRca»d4A:> RO50, A

EalkE>RO Vp[mli=0ECCE>RO50 ;>

EiO«! O :

TABRDC [m] Move the ROM code(current page) to TBLH and datanory

AE a0 Us< U\ TBLP UXRc-O0"+8v  A'INI Al7CUnXDB,|<é&UP-+8V
[i7C TBLH A

EalkE>RO [m /RBc-O A"+8v A

TBLH /Rc--O AP-+8VA
EiO«! O :

TABRDL [m] Move the ROM code(last page) to TBLH and data memory

AE a0 Us< U\ TBLP UXRc-O0"+8v AOAaONI Ai7CcUnXDB,|<eUP-+
8V/I7TCTBLH A
EclkE>RO [m  /Rc-O A"+8v A

TBLH /Rc--O AP-+8VA
EiO«! O ’

XOR A, [m] Logical XOR accumulator with data memory

J\=¥F:Yo) U3 t<,XDB ' UnXDB,|<Y+sFEeOé& E48p, 3t< A
EnlkE>/IRO ACC ACC “XOR” [m]

EiO«! O Z

XORM A,[m] Logical XOR data memory with accumulator

AE a0 U3 t<XDB 'UnXDB,|<Y+sFEeOé& E48p DB,|< A
EalkE>/RO [m] ACC “XOR” [m]

EiO«! O Z

XOR A X Logical XOR immediate data to the accumulator
AE a0 U3 t<XDBAaOYGDFEeOé FE48p, 3t< A
EnlkE>/IRO ACC ACC “XOR™ x

EiO«! O Z
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O>™ |

28pin-SKDIP (300mil)é 6 1

A
OO A A A
8 1

[
2
1 1
ugnounouygouogygnoy

[ \
g L ataabatatilaretaanaretats
o T 1T
E F G
e T A)! OmiA
Oa L_ (o1
A 1375 -- 1395
B 278 -- 298
C 125 - 135
D 125 -- 145
E 16 -- 20
F 50 -- 70
G -- 100 -
H 295 -- 315
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