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Rtk

o EPERE RISC 4544

KDy Z e 4 A CMOS il

AL

2.0V #| 3.6V(HT48RA0-2/HT48CAO0-2, HT48RA0-1/HT48CA0-1)
2.0V #| 5.5V

(HT48RA1/HT48CA1, HT48RA3/HT48CA3,HT48RAS5/HT48CAS5)
D245 FE

7E 3V/4MHz F, JWHRME 0.7mA
(HT48RA0-2/HT48CA0-2,HT48RA0-1/ HT48CAO0-1 )

£ 3V/AMHz |, JAREA 3mA

(HT48RA1/HT48CA1, HT48RA3/HT48CA3,HT48RAS5/HT48CAS5)
3V N iffiA(standby) /N T TpA

JE 30 B 1]

7E AMHz RGBT 484 AR 1us

I T

T AR EE—40°C 2] 85°C(TLF)

i AEIREE—50°C 3] 125°C

PR
o TUFIEER
1Kx14 OTP/Mask ROM(HT48RA0-2/HT48CAO0-2, HT48RA0-1/HT48CAO0-1)
8Kx16 OTP/Mask ROM (HT48RA1/HT48CA1)
24Kx16 OTP/Mask ROM (HT48RA3/HT48CA3)
40Kx16 OTP/Mask ROM (HT48RAS5/HT48CAS)
o BT
32x8 RAM(HT48RA0-2/HT48CA0-2, HT43RA0-1/HT48CAO0-1)
224x8 RAM
(HT48RA1/HT48CA1, HT48RA3/HT48CA3,HT48RAS5/HT48CAS)
. I
o BIRBEFER
1-level(HT48RA0-2/HT48CAO0-2, HT48RA0-1/HT48CAO0-1)
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8-level (HT48RA1/HT48CA1, HT48RA3/HT48CA3,HT48RAS5/HT48CAS)
LA A0 S kA

(VS (iR

63 5K

RZ AR A AT I ] i 2 A4 3]

o M I5ANE] 23 F A i H B S AN
o NI EFHIFH
o MEEETIRE
o SN (% HT48RAO0-2/HT48CA0-2, HT48RA0-1/HT48CA0-1)
o FiEIHEN (B2 HT48RA0-2/HT48CAO0-2, HT48RAO0-1/HT48CAO0-1)
o AN E(WDT)
o H{T SMRERRRE W] LA DIAE
o PFD IKhkut (% HT48RA0-2/HT48CA0-2, HT48RA0-1/HT48CA0-1)
o UV AR SR A S O BH A IR O L
o NHNELANR R
(% HT48RA1/HT48CA1, HT48RA3/HT48CA3,HT48RA5/HT48CAS5)
o S ALAI 16 AT gm A e I/ vE RS, e e
(% HT48RA0-2/HT48CA0-2, HT48RAO0-1/HT48CAO0-1)
o HAMRHEEA (LVR) FiE
o AR R 1 MR PARS AR T fig
o Mask R HLIEH T KA
o PROEEA IS SR T A
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XA RHIE I B LA R Sh RERFPE, Hrp A S il 1Y, ALl
WA KEO REFPERS % R P PTAT K5 R OR DR ITE 1, B2 e T

TR A7 G 23 RS A7t 2 11

=N

A

/O U HAE I 25 2h fE -

AT LA AE

P REIE G M A 5 L, DL A PRI T A R WL SR A

wF ¥HE | N B ;
s PFD | .
me whese | zeprm | wn EW A e Rl | MERR | B
10 /0+
HT48RA-2 20SOP
HTasCAD | TKX14 | 3238 | 4P+ — — J — 1 50550P
10/P
10 O+
HT48RA-1 24SOP
HTasCa | TKX14 | 3238 | P+ N 1 52950P
LO/P
HT48RA1 8-bitx1 28SOP
HT48CA] | SKX16 | 224x8 1 23 16bitx1 v 3 8 28SSOP
HT48RA3 8-bitx1 28SOP
HT4sCA3 | 2AKX16 | 2248 123 anea | Y 3 8 28SSOP
HT48RAS5 8-bitx1 28SOP
HT48CAs | AOKx16 | 224x8 | 23 16bitx1 B 3 8 28SSOP
RSB ALE “C” Wk Mask WA, 1 “R” WJJ& OTP fitAs .
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RGHELE

LR ) 2R GEHEL B D B4 1L 0 7 HL AR S 1K) S RERE B

T T . | Program

T 4 45 1

i

] El—xro Com
System RC/ Timing [ Instruction Instruction |, 3 ounter
X'tal Oscillator Generator —® Decoder [\— Register [+ Program | o ﬁ
> Memory | &
8 Stack
Q.
@ Stack Pointer
WDT g
Oscillator = Carrier
@ M G t >
@l enerator
gl Ix To Program
§ ] Memory L_c;_olg—lup L_Io_olg-lup Memory
] Pointer able able " - N
Register | | Pointer Configuration
Option
Device
Reset & Config. |Watchdog Config. |Timer(s)/ PFD Config. | Interrupt Config. 110 <:>Programming
LVR Register | Timer Register | Counter Register | Circuit Register | Ports Circuitry

EE: 1. KRFGHELE N OTP ML, Mask F P Device Programming Circuitry .
HT48RA0-2/HT48CA0-2, HT48RA0-1/HT48CA0-1 A5 Al 4 i i/ B«

1Y HT48RA0-2/HT48CA0-2, HT48RAO0-1/HT48CAO0-1 4% & 2L 3% .
HT48RA0-2/HT48CA0-2, HT48RA0-1/HT48CA0-1 %4 PFD.
HT48RA0-2/HT48CA0-2, HT48RAO0-1/HT48CAO0-1 ¥ 7 L%
HT48RA0-2/HT48CA0-2, HT48RAO0-1/HT48CAO0-1 ¥4 H WDT k% %% .

A O
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51 B> Fic

PA1[]

PAO []
PB1[]

PBO ]
PCO/REM []
VDD []
oscz2 ]
osc1]
VSS [
RES [

© O N oA WN =

-
o

20 [1PA2
19 [ PA3
18 [ PA4
17 [ PA5
16 [1 PA6
15 [ PA7
14 [ PB2
13 (1 PB3
12 1 PB4
11 [ PB5

HT48RA0-2/HT48CA0-2
— 20 SOP-A/SSOP-A

51 B B

ERE:

pBSC]1 ~ 281PB6
- PB4 ]2 27 [JPB7
PA1]1 24 [1 PA2 PA3[]3 26 [ PA4
PAO]2 23 [0 PA3 PA2[]4 25[1PA5
PB1]3 22 [1 PA4 PA1[]5 241 PA6
PBO[]4 21 [ PA5 PAOL]6 23 PA7
PCO/REM[]5 20 [ PA6 PB3[]7 221 0scC2
vDD[]6 19 [0 PA7 PB2[]8 21[J0sc1
oscz2]7 18 [d PB2 PB1]9 20[3JVvDD
osc1]8 17 [d PB3 PBO/PFD ] 10 19[1RES
vss[]9 16 [1 PB4 vSs[ 11 18 [0 PC5/TMR1
RES[]10 15 [1 PB5 PFO/INT ] 12 17 [ PC4
NC 11 14 [ PB6 PCO/TMRO [] 13 16[1PC3
NC[]12 13 [0 PB7 PC1]14 15[ PC2
HT48RA0-1/HT48CA0-1 HT48RA1/HT48CA1
— 24 SOP-A/SSOP-A HT48RA3/HT48CA3
HT48RA5/HT48CA5

— 28 SOP-A/SSOP-A

HT48RA0-2/HT48CA0-2 1 HT48RA0-1/HT48CA0-1

514K /0 HEMEIETR i
- 8 (L XL I By AN/ e o B . BRPEFE A veE B
PAO~PAT o NMOS #i tH B HF A «
2 R XN B R . AT DU R v
PBO,PBI /0 Wake-up SE N MR ERAR N o TRAEFE 4 v 5 | A NMOS i H ol S 25y
BN
6 PR SN A b B . ARSI AT DU ARk
PB2-PRT P N Dmgumai .
. R B St 1 o PCO ] LA RO T pk & 2 CMOS Hirth
PCO/REM (6] Carrier Output B
0SC1 . OSC1. OSC2 AN RC HLIEG B i A YR 37 i (P HE AR T e
0SC2 o Crystal or RC  [)VEN PEF R GEHT ot X T-4M5 RC R #HI031E, OSC2
Pt S £ 5 R SRR A Y 40 3
RES I — iR AL HIN . K HEPE AL
VDD — — IEHLJRBERY o
VSS — — FOEPRAENY, e,

1. PB _FRAREAN 5| v 300 o e 328 T 8% 5 BT A e B T i o
2. HT48RA0-2/HT48CA0-2 AN{E1E PB6 I PB7.
3. W PA RIPB IR T LRACE, Zm AT NS AR by HBH .
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ER:

WIS %

HT48RA1/HT48CA1, HT48RA3/HT48CA3 F1 HT48RAS/HT48CAS

BIBERK | 10 TR PiB
, 8 LU [ B At 1, Ao T T I 0 s e WP N«
PAO~PA7 10 Pull-high | g gty 4 vl | 1 CMOS L ST AN« 4L 5k

Wake-up oo s A L ML, LA B PR P L

8 AR AN/ 1 o AR A e 5 R CMOS i Bl

PBO/PFD 10 Pull-high R BN o HENRE I YR & PBO~PB3 B PB4~PB7 i
PB1~PB7 PFD S b AR 5 A B S A e s A HLBH . PBO il PFD
FURILA,  BHEBETGE .
PCO/TMRO 6 AR RN/ o A4 thod 5 2 CMOS it 5
PC1 ~PC4 1/0 Pull-high B ARR AN o FEBOE YT 51 R L H . 51
PC5/TMR1 PCO F1 PC5 43 5 40 vt %05 |1 TMRO #1 TMR1 3L
1 A7 XA N/ o R AP HR A P S 12 CMOS Hir th sl o7
PFO/INT /0 Pull-high R AN . FERCE I e 51 RS A BB I

PFO RIS h BT INT 3L -

OSC1. OSC2 %A RC HL i BT AR 3 # ( Fh IR T

828 (I) Crystal or RC  |5E)FE 4 1Y BB REEIT 6 XFF-4h 3 RC R 4%, OSC2
4 LR AT 5 e REE I B Y S A

RES I — fub sk H AN . AR R

VDD — — 1E YRR .

VSS — — SR JRAER, Hekh.

PA _FFR A5 5 | A0 308 oA JEE 108 2 J A e L i

At B (HT48RA0-2/HT48CA0-2, HT48RAO0-1/HT48CAO-1) ..o

................................................................................................ Vss—0.3V to Vggt4.0V
AN Hi s (HT48RA 1/HT48CA 1, HT48RA3/HT48CA3, HT48RAS5/HT48CAS)........
................................................................................................ Vgs—0.3V to Vgs+6.0V
BANHLIR o Vss—0.3V to Vpp+0.3V
BTV <ottt —-50°C~125°C
BT ettt et —40°C~85°C

IXHL SR RUE DhA, R AR IR 2 A 4 RN DR s i e 3 S AP
bR G AN I ASBETON, I AR LR bR Y FEL A A1 A P 5% s
AN CIET3d
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HAART

HT48RA0-2/HT48CA0-2 1 HT48RA0-1/HT48CA0-1 Ta=25°C
s 5% A AT Bh | AW | BX | Bw
Voo i
Vbp Operating Voltage — — 2.0 — 3.6 \Y
. No load,
Ibp Operating Current 3V fays=4MHz — 0.7 1.5 mA
No load,
Ists Standby Current 3V system HALT — — 1 A
\' Input Low Voltage for /0 Ports 3V — 0 — 0.3Vpp A\
Vi Input High Voltage for I/O Ports 3V — 0.7Vpp — Vop A\
Vi Input Low Voltage (RES ) 3V — 0 — [04Vpp| V
VIHZ Input ngh Voltage (R_ES ) 3V —_ O.QVDD —_ VDD A%
Vivk Low Voltage Reset Voltage — — — 1.9 2.0 A\
ToL I/O Port Sink Current 3V |[Vor=0.1Vpp 4 8 — mA
Ton PCO/REM Port Source Current 3V |[Vou=0.9Vpp -2 -4 — mA
Rpy Pull-high Resistance 3V — 20 60 100 kQ
HT48RA1/HT48CA1 , HT48RA3/HT48CA3 F1 HT48RAS/HT48CAS5 Ta=25°C
9 | o
s 5% AR A B | am | Bk | b
Vbp %14
Vb Operating Voltage — — 2.0 — 5.5 \Y%
. 3V |No load, — 0.6 1.5
Ipp1 Operating Current SV |fys=4MHz — 5 4 mA
Operating Current No load,

Tooz | (Crystal OSC , RC OSC) Vo | yys=8MHz — 4 § | mA
I Standby Current 3V |No load, — 1.1 5 A
STBL |(WDT Enabled, WDT RC OSC On) | 5V |system HALT — 4 0 | M

. 3V [No load, — 0.1 1
Iste Standby Current(WDT Disabled) SV |system HALT — 02 2 pA
"' Input Low Voltage for I/O Ports — — 0 — 03Vpp| V
Vi Input High Voltage for I/O Ports — — 0.7Vpp — Vop A\
Vi, Input Low Voltage (RES ) — — 0 — |04Vpp| V
Vi Input High Voltage (RES ) — — 09Vpp | — Vbp \Y%
Vivr Low Voltage Reset Voltage — LVR=2.0V 1.8 L9 2.0 v
LVR=3.0V 2.7 3.0 3.3 \
I 1/0 Port Sink Current 3V Va0V 4 8 —— mA
u =0.
oL sy | PP 10 20 —
3V -2 -4 —
1 1/0 Port Source Current Vor=0.9V mA
OH u u 5V OH DD 5 _10 —
Rpy Pull-high Resistance 2X — ?g gg 15000 kQ

10



HOLTEK ; ’

0
i

AT B

HT48RA0-2/HT48CA0-2 1 HT48RA0-1/HT48CA0-1 Ta=25°C
b1l
s 5% WA Bh | #W | BX | BG
Voo %1
fsys System Clock 3V — 400 — 4000 kHz
tRES External Reset Low Pulse Width — — 1 — — us
Power-up reset
tssT System Start-up Timer Period — |or Wake-up from| — 1024 — *tsys
HALT
tLvr Low Voltage Width to Reset — — 1 — — ms
*tsys=1/fgys
HT48RA1/HT48CA1, HT48RA3/HT48CA3 1 HT48RA5/HT48CAS Ta=25°C
bl
w5 5% LS Bh | am | Bk | ae
Voo %1
— |20V ~55V 400 — 4000 | kH
fsysi System Clock (Crystal OSC) z
— |3.3V~55V 400 — 8000 | kHz
— |20V ~55V 400 — 4000 | kH
fos:  |System Clock (RC OSC) z
— |3.3V~55V 400 — 8000 | kHz
3V 0 — 4000 | kHz
t Ti I/PF TMRO/TMR1 50%dut
TIMER imer requency ( ) sV oduty 0 — 2000 Ha
. . 3V 45 90 180 us
t Watchdog Oscillator Period —
WDTOSC atchdog OUscillator Ferio 5V ) 65 130 us
" Watchdog Time-out Period 3V |Without WDT 11 23 46 ms
woTl (WDT OSC) 5y |prescaler ) 17 33 ms
Watchdog Time-out Period Without WDT %
twor (fsys/4) 3V Prescaler _ 1024 _ tsvs
tRES External Reset Low Pulse Width — — 1 — — us
Power-up reset
tosT System Start-up Timer Period — |or wake-up from — 1024 — *tsys
HALT
tLvr Low Voltage Width to Reset — — 1 — — ms
tiNT Interrupt Pulse Width — — 1 — — us
tacc Data ROM Access Time — — 1 — — us

*tsys=1/fsysi or 1/fsys)

11
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RAGH

P 2R G 2 F 2 B TR A w s R i L RAT RGPS AT MR 1 T
#.o T KH RISC 454, R HLEA Eis S A Ik e iR ok o 38
K&, BIHATIR A FIHRIC N — &35 2 I AT, HAMERER T 032
AR A48, He i S HMEeEE— ML N S . 8 i1 ALU 25184
EHTE WIS, EreREARSH., RIS, B . A S TEE,
T P 08 B i A ) LS L B 28 ek ALU 5 UM BATRIfb . A7 S8 25 A7 2 7E 5L
PAEGEAS P S, HonT DL el n) e ik ] SR B A7 8 -0k 7 SR 2
PR, WfOR T ARSI d K R R R PR I A AR R G, AT B H
PIAN R X ATFIXLE A R USSR ROA =™ B N b, mT DA
it 1K & 40K “FIFE P AE s Al 32 &2 224 T B A7 o

IS} 1R 7K 22 45 ¥ (Pipelining)

RGN B AP B 4, B RC #RF a4, A5 h T1~T4 IUNH
WA ARE SN . B FEESE T1 W AShin— M — &0 e 4. F
NI T2~T4 WP 5E AR FIPAT T RE, RIE—A> T1~T4 BBl s— AN 2
o BARTR A AR RIPAT R AETEIE L 402 I, (SR R ML KL 4t 2
TRUEFR 2 75— MR IR N A R PAT o Rk I 00 AR AR P B 1 A
PG I, PR IR BBk, XA R IR A R E L — MRS
JE TR B TR 2 AT

: A RC Peigasity, OSC2 nf LAMIF —A T1 AR BH[RLE 51— PR AL, XA T1 AR

P foyg/d MBI, 906 1:3 R =L,

12
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T 4 45 1

i

Oscillator Clock 7\ /\_ /" \_/ \ ./ ./ ./ ./ W/ L/ L/ L/ U
(System Clock)
Phase Clock T1 ¥/ \
Phase Clock T2 / \ / \ / \
Phase Clock T3 / \ / \ / \
Phase Clock T4 / \
Program Counter PC PC+1 PC+2
L Fetch Inst. (PC)
Pipelining
Execute Inst. (PC-1) Fetch Inst. (PC+1)
Execute Inst. (PC) Fetch Inst. (PC+2)
Execute Inst. (PC+1)
RS Fr A K £

WARAG LA 210 3, BB s A48 %, Wi ZEPTAN 2 A BESE
FAIAT o T2 SN S RO AR 56 F A RIS 2 AR 2 hk )
AR, S AN IR SE R AT 2 S, DI B A 2 S
7 L&A AR ), JE AR AT IR T8) ZER LA™ A% (R %

1 MOV A,[12H] | Fetch Inst. 1 | Execute Inst. 1
2 CALL DELAY Fetch Inst. 2 [ Execute Inst. 2
3 CPL [12H] Fetch Inst. 3 | Flush Pipeline
4 : Fetch Inst. 6 | Execute Inst. 6
5 : Fetch Inst. 7
6 DELAY: NOP

EFP s

FEFFSRATIIE], FEPP ok B HORAR 1) R — A 2T IR S Hulik . BR T JMP 5{
CALL IXSEZOR B 21— MARBELL IR P A7 il ds ik 2 A, B AE R 5 TE 240
158 e ABE—. X FREZERIINE AP, R8P LEr A P S A,
REFF Ut 06 L 4 AR P A7 il 4 B IO AN [ T AN ) o SR T A A0 B R AT IR 8
Az, BUPTIE R PP B A A A, vl DA 5 B 5 (1.
UPAT IHE 2 BERIEE B AFIE LR HHE I, Wk Re S, PR, bR
LA, R WU I BN i 7 1 bk SR e U B R IR o X T4 AF kL
2, —HEMRES, N SRR S HATI PTG K15 2 Bl g 57, 1
H— AN 2B R A RN LAIAR o

13



FDUEKi’ T 5 R B LA P T

FEFPTHEEAR TS, RIRE P o B (R 745 25 A7 sl PCL, 7T DU R Ry P2 R
73, HERT LIPS N A f5ds . 0 BRI 8 21X w5 A a%, — MR
JP AL B AT LB R AT, AR XU R Is H2 A0, DRI
BRIAE 7] sUfef s, B 256 MFEas Uk IVE E Y, IR — MRk 2,
T, fEESEA AL .

EE: B HEEER T SRR RS R e 2 . PCL A e S BOREF 43 3¢, T B
A JE I A5 BTG IRAT o A7 9% PCL %547 s B2 (K5 S AT AERF IR D) RE 7 A7 & 804 4K 31

HT48RA0-2/HT48CA0-2 1 HT48RA0-1/HT48CAO0-1

. AR

b9 b8 b7 b6 b5 b4 b3 b2 b1l b0

XA 0 0 0 0 0 0 0 0 0 0
S AFBk Program Counter + 2

5N PCL & fEds  |PC9 PC8 | @ | @6 | @5 | @4 | @3 | @ | @I @0

WA s TR #9 #8 #7 #6 #5 #4 #3 #2 #1 #0

iR PR S9 S8 S7 S6 S5 S4 S3 S2 S1 SO
HT48RA1/HT48CA1
e s A e

b12 | b1l | b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | bO
=2 0 0 0 0 0 0 0 0 0 0 0 0 0
AR e 0 0 0 0 0 0 0 0 0 0 1 0 0
SERT/AT R 0 Wi | 0 0 0 0 0 0 0 0 0 1 0 0 0
SERATEES 1wl | 0 0 0 0 0 0 0 0 0 1 1 0 0

AT Bk Program Counter + 2

SAPCL %4  [Pc12|pcii|pcio|pcy [Pes| @7 | @6 | @5 | @4 | @3 | @2 | @1 | @o

BREEEC T TRT | #12 | #11 | #10 | #9 | #8 | #7 | #6 | #5 | #4 | #3 | #2 | #1 | #0

PR IRF S12 | S11 | S10| S9 | S8 | S7 | S6 | S5 | S4 | S3 | S2 | S1 | SO

14
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HT48RA3/HT48CA3
ey ER
b14 | b13 |b12 | b11 [b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
=XA ojlojo|lo|lo]J]o]J]oOoO|lO|]O]|]O]|]O]O|O|O]oO
AhER b ik olojlo|lo|lojo]J]o|]o|lo]oOoO]|]O|O|T1]oO]oO
e gsoustsl o olo|lojofjolo|lo]o|o|lOoO]|1]O0O]O0O]|oO
ERA s Rl ol oo lolo]o]o]O0O|]O0O]|O0O]O 1 1{0]o0

A EB: PC14~PC13, (PC12~PCO+2): (2. T 24 #{ bank)

— . |PC|PC|[PC|PC]|PC]|PC]|PC
5\ PCL 77 f£# alolonlialiolel s |@ @@ | @ @@ @l

WAL BT TRER | #14 | #13 | #12 | #11 | #10 | #9 | #8 | #7 | #6 | #5 | #4 | #3 | #2 | #1

R R [ S14|S13[S12|S11|S10| S9 | S8 | S7 | S6 | S5 | S4 | S3 | S2 | S1

HT48RAS/HT48CAS
st EF T
b15|b14 |b13 |b12 |b11 [b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
=X ojlojlojoflofo|lOo|lO|]O]|]O|]O|]O|]O|O|O]|oO
AN 7 ojojlo|lojo|lo|o]|]o|lo|loOoO|O]|]O|]O|1]oO]|oO
ERA SRR ouil oo o |ojojojo]jojolofjoflo|1l|]O]|O]|oO
ENATERs sl ol ool ojojofloflolo]o|]O]O]|1|1]|]O0]|oO

A FB: PC15~PC13, (PC12~PCO+2): (i T 24 #{ bank)

o [PC[PC[PC|PC|PC[PC | PC]PC
SAPCLEALAR | s | 14 |13 |12 | 11 |10 | 9 | § |@7|@6|@5|@4| @3 | @@l

WAL e TRERS | #15 | #14 [ #13 | #12 | #11 [#10 | #9 | #8 | #7 | #6 | #5 | #4 | #3 | #2 | #1

R R [ S15|S14|S13|S12|S11|S10| S9 | S8 | S7 | S6 | S5|S4 | S3|S2 | Sl

WERE: 1. PCI5~PCS8: HEiRE/FitHashs

@7~@0: PCL fif

#15~4#0: FRAHYNT

S15~80: Hitk A7 £

PCI13, PC14 Fl PC15 4811 1) 8K LAAMKFEFAEfds, Haelid g X fa sk vi .

A

15
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HEE

HERRAFRE S P — NRRIRITES Sy, & HABR AR P B s P A A AL
PR T HL, HERRTT AT 1 28 R0, e ATTREAS R HE 0 A R Ry )
oy, HEEAZ AR EAE T 5K 200z hi e SR (Stack Pointer, SP)
IMEAE7R, R RA TSI 8 7R sl b S R 55 I, R it 4
A BN FISER R o 7R BRI AR 55 RS S RN, IR [R1454(RET
5 RETDERE T B A HERR H FOR A3 2 E LU (. 24— DA R Z A,
SPORE A [ HEAL 1 TH S o

DR HERR i, A ARBEM TR s, TR SRR S AL B AL, AEE T
WA SR AE 1L S HERR R EH D (4T RET 80 RETI), T WrRReglmi i, XAy
PESEAERE P B2 1] S R R R T MR i o AR B E AR 3, CALL i
AR AT LARRAT 0t MG H o 0 I P i A 3 H PR S DL A, T
N IX AT e 3 AN AT U U RE 7> 73 SCHR 2 SR ATE R

l—»

Top of STACK Stack Level 1

Stack Level 2

Stack
Pointer

Stack Level 3

Program )
Memory - Bank Pointer

Bottom of STACK Stack Level 8

EE: 1. X} HT48RAO0-2/HT48CAO0-2 1 HT48RAO0-1/HT48CAOQ-1 M &, X 1 JZHERE T H .
2. X} HT48RAI1/HT48CA1,HT48RA3/HT48CA3 FI HT48RAS/HT48CAS 1M 5,8 J=HEAL W .
3. H745 HT48RA3/HT48CA3 F1 HT48RAS/HT48CAS5 H 1EMEIX 54T .

16
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HAREHEBITT —ALU

HARBH IO B PR EZ R, PATIR SR T M E AR RIEH

ALU FEFER R HLA SR B2, 7RO Te 2 5 HUT FH M HE A 52

WEAE, AR IR E M AAAY, 9 ALU THEERER, w e T 8ult

P AT BRI BRI R, A DG RPIR S 75 47 4 25 DR B B A 78 LA e X 26

M, ALU Frie ity ohReun .

e HARiZ#. ADD. ADDM. ADC. ADCM. SUB. SUBM. SBC. SBCM,
DAA

e WHIZS . AND. OR. XOR. ANDM. ORM. XORM. CPL. CPLA

e F{7: RRA. RR. RRCA. RRC. RLA. RL. RLCA. RLC

o BEHIFINEL/L: INCA. INC. DECA. DEC

o KW IMP. SZ. SZA. SNZ. SIZ. SDZ. SIZA. SDZA. CALL. RET.
RETI

T 4 45 1

i

17
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Pttt

FEFFA7 Al s HUERAF U AR BRI RE e X T RE SRR B LN, A7 A Al
PP ARt s P AEAE o 55— Flo — AT i B A A 45 (OTP), A J 2 Al 4 5 A1)
IR SRS A rh, BT OTP A7l (K R HLAE D R 48K EAT “R” ko
RN IE = g T H, OTP 8Ly LR LSO I DURGE )7 50K B BT 5cAt
AIMIRE S X0 T Bl a5 220 T 0 S Ry R w2 AR A B . 3T
N, OTP JR A RAR IR, o — AR as DMt s, 0 R HLA AR
IAT “CV MR, IR O KRR P R R AR K A R

g

14 A7 FEFP A7 B AR 1K, 16 ALROFE P A7 2% A 28 S U2 40K, X H ik
Ik FHURRP R L. R A7 g R v B ss ok S-ak, Pt &8s . K%
RN o A vT LLBE e R R P AP 2 AT bk, fr 1 A el 2 AR
M A5k Tk JHT48RA3/HT48CA3 Fil HT48RAS/HT48CAS 734 24K il 40K
Rz, M 142 Bt T4 bank, £ bank 4 8K [H 45 & .

PLUR 2B 5 B e HURR e A s 2 A 1]

HT48RA0-2/HT48CA0-2

HT48RA0-1/HT48CA0-1 HT48RA1/HT48CA1 HT48RA3/HT48CA3 HT48RA5/HT48CA5
000H T pnitiaization O00H I nitalization 000H 1 pnitiaization 000H [ pnigialization
Vector Vector Vector Vector
004H External 004H External 004H External
Interrupt Vector Interrupt Vector Interrupt Vector
008H Timer/Counter 0 008H Timer/Counter 0 008H Timer/Counter 0
Interrupt Vector Interrupt Vector Interrupt Vector
00CH Timer/Counter 1 00CH Timer/Counter 1 00CH Timer/Counter 1
Interrupt Vector Interrupt Vector Interrupt Vector
Bank 0 Bank 0
3FFH 3FFH 3FFH 3FFH
14 bits ——/ L L L L L
7FFH 7FFH 7FFH
FFFH | | FFRH | i FFFH |
FFFH | | 1FFFH | i 1FFFH
| W its ——/
16 bits A ~ Bank 1 3 Bank 1
3FFFH 3FFFH
~ ~ Bank 2 = Bank 2
5FFFH 5FFFH
A its —/
16 bits A Bank 3
TFFFH
7 Bank 4
9FFFH
16 bits ——/

18
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B EHEY
R
LY A7t P TS HE 2 i 1k O B 8308 5245 R v B N I Ak o P 3
o Hblik 000H
AN RS BALE R R A L. RS B )G, BRI
A HLEEFFITARHRAT o
o Hudik 004H

4% HT48RA0-2/HT48CAO0-2 Al HT48RAO-1/HT48CAO-1 LA, iX /> [a) il
AR T T, B ATLA RS A W | A A R T AN A
AE HHER AT DL, BB B 23X AN Hiik T 4R 407

o Juhik 008H
f4 HT48RAO0-2/HT48CAO0-2 F1 HT48RAO0-1/HT48CAO0-1 AL, I A 5 v I 111
TEHOE /RS 0 BT, e s A AR P A e L HERR
HWIEOE, PP BRI A HhE I IR AT

e JHihik 00CH
k% HT48RA0-2/HT48CAO-2 F1 HT48RAO-1/HT48CAO0-1 LLAN, i Py 5 I8 1)
TEHOE /IS 1T, e s R AR i P A e L R
HIIEST, R EEENXAS bk H IF LR AT

% Bank B H

HT48RA3/HT48CA3 Hl HTA8RAS/HT48CAS5 H % MEFEAEfi% Bank, — ek
I T . Bo6, hTE4 ROMBANK W R B E T AN A 1 bank 1.
Y HATCALLFEA K FI A7 T AN bank F TR, BEEHAT IMP 54k Bk
RN bank (UHIMER, DAZ05E IEA B EAFAEIX FREE, KAfiE H b bank. £h
{84 ROMBANK #fE: VAW F TS M7 "CALL A" IMP $54, BP $#ik
AT TG X TR EHE S A e e 2R P v B o B PRI AL T —A
bank (1 ERFHTAA, MPITEAFREFH I RET 4R A1, F2)74 H3hik
Ji 56 ERE P T AE Y bank, 2811, BP A SR, ‘EANRIREEE R P PT1E bank
(. PIEAEANTA] bank 2 [ (R REH, BP A2/ EE . LR HYE6] 5t
JEBlA HT48RA3/HT48CA3 LT, Ut T Wi 7EA R bank 2 [A{f
FI”CALL”F1”IMP”$54 .

Include HT48RA3.inc

rombank 0 codesecO ;define rombankO
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rombank 1 codesecl ;define rombankl
rombank 2 codesec? ;define rombank?2
codesecO.section at 000h ‘code’ ;locates following

;program section
;into Bank O

clr bp ;re-initializing the BP
;after POR

Jmp start

start:

lab0:

mov a, BANK routb2 ;routine “routb2” is located in
;Bank 2

mov bp, a ;load bank number for routb2
;into BP

call routb?2 ;call subroutine located in
;Bank 2

clr bp ;program will return to this
;location
;after RET in Bank 2
;but BPwill retain Bank 2 value

: ;s0 clear the BP

mov a, BANK labl ;labl is located in Bank 1

mov bp, a ; load bank number for labl into
; BP

Jmp labl ;as bank pointer has been setup

;program will jump to labl

codesecl .section at 000h ‘code’ ;locates following program
;section
;into Bank 1

labl:

mov a ,BANK lab3 ;1ab3 is located in Bank 3

mov bp, a ; load bank number for lab3 into
; BP

jmp lab3 ;as bank pointer has been setup

;program will jump to lab3
codesec?2 .section at 000h ‘code’ ;locates following program
;section

20



HDLTEK# F—FE HH4LEH

;into Bank 2

roubt2 pro

ret ;return program to Bank 0 but BP
;will keep
;Bank 2 value

roubt2 endp

codesec3 .section at 000h ‘code’;locates following program
;section
;into Bank 3

lab3:

mov a ,BANK lab0 ;1ab0 is located in Bank 0
mov bp, a ;as bank pointer has been setup
Jmp 1ab0 ;program will jump to labO

AR BN , A7 il DCRRET I AT 22 . JEIR TR IEAT WA bank, —
Horp Wk Az, AL FRAN AR WA 7, R e S 20 Bk e AN A7 T bank O
bW RPN SR EE R 2, BRI AN OL PR AL 2
bank 0, {HZAFEXIREMIRORSFISGHE,  TAEHE 1 bank 00 [ADGIXAN R
I, BEANHWEE RS, R TR RIS AR R IR A A s 25k, 75— A
HENINER L, RAFAEGE X IRET LULGE A7k X AR ET L E R 1) bank 0, JUIHZ
£ bank 0 FHATI TR EFEH B RS AE"RETIHRHAAT LAY, A7k X
TREFA SIS RASRF IR AR RS, B R 3R 0] 2 1R ) bank
dohik, IFR AL LRSI T ey AR B R

Include HT48RA3.inc

rombank 0 codesecO ;define rombankO

rombank 1 codesecl ;define rombankl

rombank 2 codesec? ;define rombank?2

codesecO.section at 000h ‘code’ ;locates following program
;section
;into Bank O
clr bp ;clear the bank pointer after
: ;jpower-on reset

21
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T 5 R B LA P T

org 004h

mov accbufl, a
mov a, bp

clr bp

jmp ext int
org 008h

mov accbufl, a
mov a, bp

clr bp

jmp tim0 int

00Ch

org
ext int:

mov bp exti, a
mov a, status

mov statusbufl, a

a, statusbufO

mov
mov status, a
mov a, bp exti
mov bp, a

mov a, accbufl
reti

tim0_ int:

22

;jump here from any bank when
;ext.int
;occurs BP retains original
;value
;backup accumulator
;backup bank pointer
;clear BP to indicate Bank 0
;otherwise
;original BP value will remain and
;give
;rise to false jmp and call address
;jump to external interrupt
;subroutine

;jumphere from any bank when timer
;0 int

;occurs —BP retains original value
;backup accumulator

;backup bank pointer

;jclear BP to indicate Bank 0
;otherwise

;original BP value will remain and
;give

;rise to false jmp and call address
;jump to timer(0 interrupt
;subroutine

;jumphere from any bank when timer
;1 int
;occurs —BP retains original value

;external interrupt subroutine
;bankup bank pointer

;bankup status register
;bankup status register

;restore status register
;restore bank pointer
;restore accumulator
;return to main program and

;original
;calling bank

;timer 0 interrupt subroutine
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mov bp tmr0, a ;bankup bank pointer

mov a, status ;bankup status register

mov statusbufl, a ;bankup status register

mov a, statusbufl ;restore status register

mov status, a

mov a, bp_ tmr0 ;restore bank pointer

mov bp, a

mov a, accbufl ;restore accumulator

reti ;return to main program and
;original

;calling bank

BR

REFPAEfifi 5 TR BT ik AT DO SORe— b, DUt A 11 5 PR K08 @ﬁﬁ
RGN, AAIRSGBE RASHAR B R E U W) Ry A s O ML ik o AR 3B 205
ARRARTHRE, 5 M S A AR T = 7 g EEEE’JE,
AN R R TT A AN o

XFF it A HT48RA0-2/HT48CAO0-2 F1 HT48RA0-1/HT48CAO-1 1=, ‘BA1H —
MNLRAGHRE ZF 74 TBLP, A LN SRINE R HHHC AT, B E
XA ZFAER T SURAS K 8 Arttbdik e 7Ev0E SERMGFREN T, Rt v] LA A

“TABRDC [m]” 5% “TABRDL [m]” #§4 M\ 4 Hif% 7 o 78 5 sl 5 — mirpok
T, MIXEFRAPATIN, TP A4 T RS BRI, it 204E
F 5 P da s R BUE A6 o o F2 P A7 s v A B0 1 719, W #% 1% 31 TBLH
FERR AT A7y, 0 T ORAS A R 52 5 0.

T & HT48RA0-2/HT48CA0-2 Il HT48RA0-1/HT48CAO-1 (117 3¢ - hk/ &4 i
JELIp

Program Counter
high byte % Program

m% MTml‘”y

[ TBH | | Specified by [m] |

High byte of table contents ~ Low byte of table contents

23
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PLRYEGIE ] T HT48RA0-2/HT48CA0-2 FIl HT48RAO0-1/HT48CAO0-1 Hifi 52 X
FAGARE . W TR, XA T FH A& B ] ORG PhHE Al A7 (A7t 4%
M8 i —T1, ek ORG fhIE4A T IMH A 300H, R 1K F2J¥ 17 fif 45
HT48RA0-2/HT48CA0-2 F1 HT48RAO0-1/HT48CAO0-1 H Wl rh i o — T A7 Ak 2%
T UG HhE, TR TR E IRILA N 06H |, X AT AR UE MBS AR B 2
— R TR A7 ds Mkl 306H B g f5 — TR A ki 5 7S A kb o (A3
B2 U TABRDC [m] F52 A, WA FRE 810 a7 0. 2 BRIk
TAHOEAE R A AE A T RAS L =S B AR AE % 2] TBLH 2547
a5, R, RS ST ST R

tempregl db ? ; temporary register #1
tempreg2 db ? ; temporary register #2
mov a,06h ;initialize table pointer - note that

;this address is referenced

mov tblp,a ; to the last page or present page
tabrdl tempregl ; transfers value in table referenced
;by table

; pointer to tempregl
;data at prog.memory address 306H
;transferred to tempregl and TBLH

dec tblp ; reduce value of table pointer by one
tabrdl tempreg? ; transfers value in table referenced
;by table

; pointer to tempreg?

;data at prog.memory address 305H
;transferred to tempreg2 and TBLH
;in this example the data “1A” is
;transferred to tempregl and data

; “0F” to register tempreg?2

; the value “0” will be transferred to
;the high byte register TBLH

org 300h ; sets initial address of last page

dc  00Ah, 00Bh, 00Ch, 00Dh, OOEh, O0OFh, 01Ah, 01Bh

24
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T HT48RA1/HT48CA1. HT48RA3/HT48CA3 il HT48RAS/HT48CAS
M, BN REIEE 291479 TBLP A TBHP, AJ LA AR B A% A%
PRGN S, DR . AN AT ek bR Y TBLP
B F, BEIN) TBHP 25 478 RVIEAR il e ARk, Jf H avrdsl i
VT ATATT MU HEAT ] U0 A s o X T, Ui TR 1RSSR E A
T RMARE S, BT LS 454" TABRDC [m] 3K BT AT FE A7 fif 2 kit
(FRME A, BLE Al 84" TABRDL [m]”3RkHUR 5 LR A8 Hdi . Ll
fIRIE 4, FEFPAEA A P K71 A% H s i A F P e SO s 2 A7 4
[m]H e FEPAAGf A b e 7 RASEI S 40X TBLH FeiR A fEdt . Mo

A ALK SN 0,
FE & HT48RA1/HT48CA 1. HT48RA3/HT48CA3 Fl HT48RAS5/HT48CAS5 [f1 £
Ee= N WA C IR e S
} @] e
|
[ TBLH | | Specified by [m] |

High byte of table contents ~ Low byte of table contents

25
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PLUR GG UL T HT48RA3/HT48CA3 Wil i SURAKFREN Wi Ak . XA 1
R E A ORG IhIR A fA e /A4 . 7RI ORG PhTR 2 {E A
000H, X EAHXT- Bank 2 #Cafithhlk i 5,460 Hidik & 4000H” . 3X B 7 15 5%
MCFRET IR A 40H, A7 1T RAKFRE FIRTAGE I K 05H . X ] LR UE MG A%
B A — BB TR AE Ak 28 i ik 4005H, Bl ORG Th#E4 & SUthl )5 i
Ak, AT TABRDC 54, A EARAR 7 19 FFH  H 1611 45 1€ (1) "temp” 77
fEds, TR EE =71 SSH ¥4 B 8 w415 2] TBLH 274745

Include HT48RA3.inc

data .section ‘data’
temp db ?

rombank 0 codesecO ; Bank 0 definition
rombank 1 codesecl ; Bank 1 definition
rombank 2 codesecO ; Bank 2 definition

codesecO .section at 0 ‘code’
Jmp start

org 010h

start:

mov a, 040h ; setup table high byte address
mov tbhp, a

mov a, 005h ; setup table low byt address

mov tblp, a ; table pointer address is now 4005H
tabrdc temp ; read table data from PC address 4005H
nop ; “FF” will be placed in temp register
; and “55H” will be placed in TBLH
; register

codesecl .section at 000h ‘code’ ;Bank 1 code located here

codesec?2 .section at 000h ‘code’ ;Bank 2 code located here

org 000h ; this defines the offset from the start
; address of Bank 2 which is 4000H
dc 000aah, 011lbbh, 022cch, 033ddh, 044eeh, 055ffh
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7 TBLH #rffas e R arfr s, AREHBbAr, 5 FRE P AP I 55 723 41
R ER S, NAZIEEE IR AR RER S, Wik SRy Al
RES 38 TBLH MR, b e A6 R AP PR U AR AME, e A Az iR I
SHESE SCE S [R] IS A P RAR SR EAR 2 o SRIMTAESC LSRG DU, W SRR IR A A% 1
WA A T ANTTIRE G i), WAE AT AR AT LR 3 AR RS B R i, PP IR 1% 0 2%
1k SHANERE R T SRS AN SR T2, AT EEANR 2 I 25 8 At

HT48RA0-2/HT48CA0-2 1 HT48RA0-1/HT48CAO0-1

Ritdhak

#He
b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

TABRDC[m] | PC9 | PC8 | @7 | @6 | @5 | @4 | @3 | @ | @l @0

TABRDL[m] 1 1 @ | @ | @5 | @ | @ | @ | @l @0

HT48RA1/HT48CA1

it

14
b12 | b1l | b10 | b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

TABRDC[m] |TBHP|TBHP|TBHP|TBHP|TBHP| @7 | @6 | @5 | @4 | @3 | @2 | @1 | @o

TABRDL[m] | | 1 1 1 1 |@7 | @6 | @ | @ | @3 | @ | @l | @o

HT48RA3/HT48CA3
PN ikt
bl4 | b13 | b12 | bll | b10 | b9 | b8 |b7|b6|b5|b4|b3|b2|b1|b0
TABRDC[m] | TBHP | TBHP | TBHP | TBHP | TBHP | TBHP | TBHP |@7|@6|@5|@4|@3]@2|@1]|@o
TABRDL[m] 1 0 1 1 1 1 1 |@7@s|@s|@4|@3]@]@i]|@o
HT48RA5/HT48CAS5
N ik

blS | b14 | b13 | b12 | b1l | b10 | b9 b8 [b7[b6|b5|b4|b3|b2|bl|b0

TABRDC[m] |TBHP|TBHP|TBHP|TBHP|TBHP|TBHP|TBHP|TBHP|@7|@6|@5|@4|@3|@2|@!1|@0

TABRDL[m] 1 0| 0 | 1 1 1 1 1 |@7|@s|@s5|@4|@3]@2|@t|@o

WE: 1. PCI5~PC8: HHifL/Fil-Hs s

@7~@0: EFRMEFRER TBLP AL

X HTA8RAS/HTA8CAS Kiii, FAgHillZ 16 2, M b15~b0.

% HT48RA3/HT48CA3 K, FEIgHbIIE 1567, M bla~b0,

X HTA8RA1/HT48CAL K, FAgHiblZ 13 A7, M b12~b0,

%] HT48RA0-2/HT48CA0-2 il HT48RAO-1/HT48CA0-1 ki, FAGHUEE 10 7, M
b9~b0.

AN O
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HDLTEK# R L FE

B A

ER:

HARAEAE AR A B T 8 A7 RAM N IRAEGEAS, FISRMHAEIR N Hdi, H.or
HPERGYe B— E RAFIR N RE A A7 s, IR LS AE AT [ 2 e ik B 5 L
WIER AR DI . KRR BE A A7 S #aT FERE P4 ) T FLR RO 'S
A AT LRI AGRA M0 AN P8 56 i Bt A il s A2t IROHT I Al
AT, AT AERE PP R AT BT A

g

HARAFE AR Ay, RIL HRIE Bl A2 2%, 7 TS bk . 40
RAM 24 8 f 58 L, (HAEftAs K DR P B e L AN ] o Bt B i
174 %% 10 JT U Hb Bk %6 /& 00H . HT48RAO0-2/HT48CAO0-2 F1 HT48RAO0-1/
HT48CAO0-1 (K4 A Huhl/& 3FH, HT48RA1/ HT48CA1l. HT48RA3/HT48CA3
A1 HT48RAS/HT48CAS5 ()45 Wbl & FFH. & W% 1E%s, 41 ACC 1 PCL
S, A EA AU (R R ESH A i s

00H

Special Purpose
Data Memory

1FH
20H

General Purpose
Data Memory
Capacity is device dependent

3FH/FFH

BT E A, R SR i as A 48T LB B “SET [m].i” 1 “CLR [m].i”
INCAERAE . BR A7 it th vl i 6] 4% 5-hEFR 1 MP, MPO Al MP1 3EAT A7 .

B AR RS

FITAT )R LR 3 i B — AN/ 5 AP X, LRI B 5 T LAt s A7 FH A A
% RAM X 30 2 18 FH B A7 fr e o I AN A7 DX PT LA FH 3 A T B ORI 5
NIRERAE . A “SET [m].i” F1 “CLR [m].i” $5§2 A7 %A 51 (i Ao7 A B 1% 53 o7
MEEAE, 7 AR A7k a8 N EAT A B A
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HOLTEK ; ’

BT LY

AT 38 7 1 P AL P A0 A 8 PO PR g e«

HT48RA1/HT48CA1
HT48RA3/HT48CA3
HT48RA5/HT48CAS5

EHB RS
XA DI Ee A7 s S A TR IR 2T A7 A 1Y) XL A7 e 5 0 R LI IR A
YRR, R E A8 T TSN E N, R — S8l OR i A e X
(K1, R WHIN HES BRI R RERF AR Y . ERERAE, AR
HUHR A HAE A2 v R A 1 A EAT B R A3 21 “00H” 1fE .

LUM R R pL, L AR A 2 0 TR0 S5 A 1 -

HT48RA0-2/HT48CA0-2
HT48RA0-1/HT48CA0-1

00H
01H
02H
03H
04H
05H
06H
07H
08H
09H
0AH
0BH
OCH
ODH
OEH
OFH
10H
11H
12H
13H
14H
15H
16H
17H
18H
19H
1AH
1BH
1CH
1DH
1EH
1FH

HT48RA0-2/HT48CA0-2
HT48RA0-1/HT48CA0-1

20H

3FH

IAR

MP

ACC

PCL

TBLP

TBLH

STATUS

PA

PB

PC

HT48RA1/HT48CA1

IARO

MPO

IAR1

MP1

ACC

PCL

TBLP

TBLH

WDTS

STATUS

INTC

TMRO

TMROC

TMR1H

TMR1L

TMR1C

PA

PAC

PB

PBC

PC

PCC

PF

PFC

TBHP
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20H

FFH

HT48RA3/HT48CA3
HT48RAS5/HT48CAS

IARO

MPO

PF

PFC

[ : unused

TBHP

Read as "00"




HDLTEK# R L FE

KPR BE 55 17 o

AT WO DLRE I3, B s P E T 2SN T fr s, IX4E%
FEAs T DR N R DD RECUTE I 4+ R T A 1 55 ) A AR D e (i A\ /i Hh Kt
FERDRIER A . RIS D, XL A4 LD O0H R4 JTahhl . 745
TR IIRE 25 A7 S A7l 22 R AN FH B0 47 ot AR RS A s Bk 22 TR), A — 28R 58 SR 3
PEArfibids, W OR B ORMORIR Y78, 5 X L8 M hik 13 A K3 (5] 00H 1

¥ F-HE 27788 — IAR, IARO, IAR1

()45 34k PR 7 VBV A F () - FR BT s B4, AR T SO Ak 4
BN R 2 a1 2 5| W s W o T E 2 5 e 6 S VX P29/ { P D O L1272 '
B PR € W AF it gt bk A2 60 Y (11525 484 . T HT48RAO0-2/ HT48CA0-2
H1 HT48RAO0-1/HT48CA0-1 F41, #flt—AMAHE UL AT AF AR TAR)FI— )
FHEFREF(MP). 1T T HT48RA1/ HT48CA1.HT48RA3/HT48CA3 FI HT48RAS/
HT48CAS F41, S PN A] 8T 1135 47 2 (TARO F1 TAR )M A () 4 -1k 454
(MPO F1 MP1)o Ly I A2 X e ) 42 - b 27 A7 48 HE A S SEBRAFAE [, [R5
IAR ZF A7 a0 IR [0 O0H [&5 AL, 11 ()85 N I 25 A7 2 WA AT # 4

&3 Shkie g — MP, MPO, MP1

%7 HT48RA0-2/ HT48CAO0-2 11 HT48RAO-1/HT48CA0-1 £ 4], Ffk—[a)$%
Fhk4EER, B MP. WX T HT48RA1/ HT48CAl. HT48RA3/HT48CA3 i
HT48RAS5/ HT48CAS5 R4, RPN T HEFRE, B MPO Al MP1. (T
SEFR B AR EH A2 it 2% Th BRAG L 0 1) B AR — RO 5 AN A, DRl T — A
FHEREHRB BRI RO 20 A T 0 5 A7 S AT AT AR B, 5 BLER
[NiES e itha W e T E S B 11 f=E 2 WU (=pad  dpiihe

: X% HT48RA0-2/ HT48CAO0-2 1 HT48RA0-1/HT48CA0-1 =, (Al T U384 7 fr ity

PEMe W, A2 R S AR BRI, LN 1,
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BT LY

PUR B 0 BH 35 B — AN B 4 A RAM Huhb g IXEe, el e Fstaiie X
RcHhE adres! %) adres4.

data .section “data’

adresl db ?
adres?2 db ?
adres3 db ?
adres4 db ?
block db ?
code .section at 0 “code’
org 00h
start:
mov a,04h ; setup size of block
mov block,a
mov a,offset adresl; Accumulator loaded with first RAM
;address
mov mp, a ; setup memory pointer with first RAM
;address
loop:
clr TIAR ; clear the data at address defined by
;mp
inc mp ; increment memory pointer
sdz block ;check if last memory location has
;been cleared
Jmp loop
continue:

fE_ BRI AEATE R, BB TE RAM Hidik.
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HOLTEK ; ’

T 5 R B LA P T

fFiEX a4t -BP

X R ER A7/ HT48RA3/HT48CA3 FIHT48RAS/ HT48CAS R4 H WL o
HT48RA3/HT48CA3 1 HT48RAS5/ HT48CAS5 73 47 24K F1 40K [HIFLFA7AE 2%
ZEIA], Uy i X e 8K R s R i SO A X FRET . FEP AR 23
BT bank 258, 4 bank 7 8K X 16 72473, Viin] 8K LAAMAFLF A7
AT, BIPATIMP HI?CALL 54, 454 fiti X et IEMIBE 170 B2, DA
IR E IEB R P AA4f 9 bank o AR A7 # 2 HEAF 0 X F5 518 % 0000, B T
WDT Wit HALT 1& 8 AL, X PG oL T fEfl X R EH AL

b7 b0
|sr7[BP6|BP5| — [ — | — [ — | — | Bank Pointer — HT48RA5/HT48CA5
| | | Not used, user accessible
BP.7 BP.6 BP.5 BANK Address
0 0 0 BANK 0 0000H~1FFFH
0 0 1 BANK 1 2000H~3FFFH
0 1 0 BANK 2 4000H~5FFFH
0 1 1 BANK 3 6000H~7FFFH
1 0 0 BANK 4 8000H~9FFFH
1 0 1 Undefined
1 1 0 Undefined
1 1 1 Undefined
b7 b0
|sp.7|BrP6|BP5| — | — [ — [ — | — | Bank Pointer— HT48RA3/HT48CA3

32

Not used, user accessible

o

BP.5 BANK

o]
v
9
o]

P.
0 BANKO
1 BANK1
0  BANK2
1
0
1
0
1

AAaaaa0000

Undefined
Undefined
Undefined
Undefined
Undefined

Address

0000H~1FFFH
2000H~3FFFH
4000H~5FFFH



HDLTEK# s

Eng -ACC

ST MR UL, RIS e M E 21 B S ALU frse s a8 5 V0 R,
Jrfi ALU 15 3| 1ia B85 RSB G A/ ACC Snds . #7%A 2nds,

ALU ZRAERE AT Wonik . Wik RS AL IS S0, K 4h 5 N B0 A7k
A, IXRELIE R g S R TR () G o AN A R AR v 1) BN A% 1)
Wi B figs A7 Dh B, A 7 — A5 1 38 78 SUIA) 27 A7 4 N ) — /> 27 A7 2% 2 [ 16 44T
I, TP P A7 (R AS e AR 6 2, DR b 250 o B N ke AR s At

T 4 45 1

i

BT BSR4 - PCL

N T SRMEEANIRE PRI DIRE, FEF A0 B 71 B AR B A7 5 (KR IR
IREDCIR A, R 53 PO B 2r A7 e BEAT R AT, AR 2 (1 EL AR kA 2 L e 1y b
ko EAESY PCL W AFGR(EDRE 3 BRI BRI BIRE P A7 il s 10— ik,
SRR T A U 8 LR, PRI L SV AS DRI 7 A7k 4 Y Bl 9 AT
BERE, TS ARSI, BER AR .

FI %174 - TBLP, TBHP, TBLH

X =N RE IR T e 25 A 48 0 il A7 70 R A7 il s h ) RS UEAT B4 . TBLP
TBHP 3l s 4 R AG AR5 s -5 48 4, $i7 n) B A i bk . 7 280 5
HT48RA0-2/HT48CAO0-2 1l HT48RA0-1/HT48CA0-1 %4 TBHP Zifias. &)
B DA ZRAE RAK B IR 2 AT RN ELBOE « T & BE AT AR an INC 8% DEC
42 T AL, X AP At 77— b i R ) T R0 A s AT B2 . AR S HUEL
PIRSPATZ G, RSB S AE /e TBLH P Hh 20E 2, Rk
PATR T o Bl A 2 B A 2 Fi e Mt

EI e &FFas — WDTS

. HT48RA1/ HT48CA1. HT48RA3/HT48CA3 Fil HT48RAS/ HT48CAS F 41/ H
FHVAERTRIIRE. BT IR PE AR A AV AL TIRE, 4R A Hl— R
PR LB A IEA A RE P Bk . B T I I A i = AR R AL O TR
AR T2 I s SLAL I ), o 114 B )t ) e 100303, 5394 ey
WDTS 7 {74 K BOE . X WDTS A A7 aslit i, Al ABEEIE 4 (3550 S e ()
IV E N S B BLE R, 7E WDTS PRI 3 ALk e
MBI 128 Z IR SREE B, Sefth 5 A7l DAgRE 7 Bt R L e iz
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HDLTEK# R L FE

REFHFEE - STATUS
X 8 ML AL OAH) T & EhREA(Z) s HELIARENL(C) BT AR AT (AC)S
i AR EAL(OV) B bR EAL(PDR)AUE [ 1403 AR &AL (TO). e A i stk
G TR G HIbe =A TS 2N

Bk T TO #1 PDF bR b, IRASF5 A7 A G I e B A a5 A7 s — vl LABE
B, AHATAT AR 5\ EPRAS AR A I TO 8L PDF A5 &AT. S346, 4
TS G, SREFAEARMWSHTRSGEIAFMLE R, TO ik
PRS2 R4 LW BT . BEAT “CLR WDT” 8¢ “HALT” $854- 5%
PDF #3 & f7 H &ZHAT “HALT” 8¢ “CLR WDT” $84 8R4 FH M.

Z. OV. AC Fl C bREALIEH S T I8 5 PR AS

o YIVFIEE G R A, SRS E S BB PR AR AL, ) C
BEAL, AN CHEEER, RN C By B /A5 AL 82 BT .

o MR IS F RS R AR, B R Is I g R
AL, AC BB, I AC #05 %

o MEROGEBHHEH A RRETN, Z B, FN Z iEE.

o VIBHEEREPAIHEADIRAS R EA N 1, OV BB AL, I OV #eid

o R FHEHAT “CLR WDT” 484476 % PDF, 1M#UT “HALT” #5240
2B PDF.

o AL LHEFAT “CLR WDT” 5{ “HALT” #8445 % TO, 1124 WDT ¥%i
HIS AL TO.

FHNIHEN— AR BT TR R, RS T AR A S AR SHE

FRPRAT o B LITIR 25 25 A7 4% 1) A 282 T 2 1) 1L 7R T R AR IR 2% 27 A7 2 (0

W AR 2O E A R A AT

NG

b7 b0
| — | — | TO |PDF| o\/l z | AC | Cc |STATUSReglster

Arithmetic/logic operation flags
Carry Flag

Auxiliary Carry Flag

Zero Flag

Overflow Flag

System management flags
Power down flag
Watchdog time-out flag

Not implemented, read as "0"
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HDUEK?ﬁt 45—

T 4 45 1

i

TR FFAE - INTC

iV HT48RA1/ HT48CA1. HT48RA3/HT48CA3 F1 HT48RAS5/ HT48CAS R 41| L
FrHLH A INTC BRR T A7 2% o 8 LA INTC 75 A7 a4 il AN A P 35 vh BT () s 4
T I A AR R (1) A7 45 A E R 2 R B2 IX B A2 A (R, A0S o BRI P 35 v T )
{EREFIBRBE DI RE V] 20 Bkl . A A7 as b 32 vh Wi (EMID# 6ll Bir vh W i A g/
Bree, FRIE A W REA TG 2 — R R e g N, 54y B
Bt E T, EMIACKEEAEE, AT “RETL” 54 WS B AL EMI A7 .

B 5 T o RS b TR, T B A e I R
(R T3 077 U BMIE S “17,

el iR

HT48RA0-2/ HT48CAO0-2 F1 HT48RAO0-1/HT48CAO0-1 Z A ¥ LA A s & I
/T H%%, HT48RA1/ HT48CA1. HT48RA3/HT48CA3 Fil HT48RAS5/ HT48CAS
RYV AP S A EN RS, AN 8 ALK, AN 16 L BsE
s, (E 8 MEN 2, %1788 TMRO & T E0E AR AL B, 0N 35 27
FE24E TMROC. £F 16 A7 E I 2%, TMRIL/ TMRIH T74i 52 B (0 1 I £ 4
XTI P45 ) 5 A7 4 & TMR1C.

N/ i O A 6 A8

FERFIR DN BE AT A7 2% T, B N/ 25 A7 48 R e TR I )42 1l 25 A7 s IR L 2L
JITAT B N e g 1 A AR Y () A A7y, BRSSO PAL PBL PC 55
ARG S B R TR, 1K SEH N/ B A s WS B0 E A7 6 2% R b
bk, H LR IR a5 N/ s . BR T HT48RAO0-2/ HT48CA0-2 Fil
HT48RAO0-1/HT48CA0-1 F A B, B4 /A H 3 A — AT Y. ()45
AATAR, 43 PAC. PBC 1 PCC 55, M [RIFE WS B A A7 6 o 1045 e Mtk o
XL T AL A BOE T IPPIRAS, DAy E MRS 2N 1, MR R4 . 2%
E— AT, $5 0 25 A2 N (A, 0 a8 e, A5 5 LI e A i
VU423 1) B A7 2 5 I (AL DA 2R A& e FRIPHILA AL AT, 6 A N/ H i 1 o
LB NEG 2 i, Db A W 2 1 BT A (R A6 LA o 5 |0k i A\ B
{FH “SET [m].i” F1 “CLR [m].i” $54 0] DL 508 X e A fE s O — AL, 31X
e RE e v R DA i e 25 i N/ i 1 s ) 2 A g 7 T P R AR 1% i
Fr N/ TR IR RE 2 I R 81 B 3 ML A IR
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HDLTEK# R L FE

BN/ % H g O
TR R HL A B N i R R AR R B R . AR AE BN | A
18 & R i o] DAl 4 2 M AN B . T SR BhaEi. BLA R
TG HE ML B, X SR MRS LSRR R HULE) 2 N A RE T S i e

NI T A K
WA BT e 2 7 L S 3 SO AN ), %3847 28 47 P R (LB (A A\ 1 s X 1) i

N/ E, 5750 PAL PB. PC %5, IX S84 N /4 it 1 76 B0 A7 2% B0
fa e Mk iR s . Frfa i A/ o D # T SN S 2 B o A B N $
PR, N/ 5] R A B 0, B N Il 4 AT AE FR A “MOoV
A[m]” T2 EFFHUHER L, m KRy bk, x5 EE,  Brf S 2 87
(), Ty HAR 2 205 B A S

ok 04N

AR 22 7= il I FH A i 11 Ak T30 AODR & I 75 2240 — A bz Fa BH R S B ¥ )
Ae. AT X ANAM N B BH, HT48RA0-2/ HT48CAO0-2 F1 HT48RAO-1/
HT48CAO0-1 MIHNG I B IR 2% 8 3 —A Ehr bl i PR,
SRR A S NI, A] R B — by FBH . X by e B A T S
TR LAESE . ERrHIBH 2 H—A> PMOS &A% >k S

PA/PB [T 1) M i

KRB AR A B EDhae, AR MU N B LI 4 DIRE, T
AEXS T HL L S AR D3 Y R AR L (1) o Me i |y WA AR 2 Fh i, Horpz —at
JEAf PA/PB I (1) —AN 5 I i P AR o U AT 548 4 “HALT”
AR HLE AR RS LG, USRS RIS D) RS, H 3 PA/PB
1 pade Sy i A N 1) 5 | IR PRSP R AT B kAR o XA Dh el i & T IR e A
TS T SR SR M R P S T o AR A9 3 2 PA/PB. T REAS 5 IR vl gtk iy e ¢ BA
R P (1) Dy g
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HOLTEK # s

BN/ i O S B 78

TR BRI RE AT AE ATl BN CURFBR T AR 38« N/ H AR K 27 A2 25 R e AT TAH 0
I R4 ) B A7 A AR T . T A N i ) A AR L P A, ELB b
NA PAL PB. PC 55. WIHURAFEAs St EIrh TR, X85/ H 27 A7 s it
S B B AT g 1 e e bk, R DAAR S O I N B R . BR T
HT48RA0-2/ HT48CAOQ-2 1 HT48RAO0-1/HT48CAO0-1 415 L% H CMOS %
N L, BRSNS AR Y. 456 2 474, 730 PAC. PBC
I PCC 55, A [FFE b 200 A6 o (1) bk o X692 31 25 A7 o 5 | 1
PPRAS, DAYE R 2N 1, BB 2t 1. B0 — a1 RN, $5]
TTATARS AL A0V T8 By A7 5 | AL T8 A D8 1) A7 5o O PR 67
BN FEFP ARG AR, 6 RN /A HH iy 11 AR S Y Bl 5 N 08 2 iy, 4
5 T T 5 T P A7 A A LA 52 5 LIk B N Bl i o A6 “ SET [m].i” A1 “CLR
[m].i” 454 0] DL 0 8 X e A7 A7 A I — A o IXFPAERR 3 rhn] LAd i et
N/ H i 14 S 27 A7 b b 1T A i 1 A N IR IR g ) 2
IR H B P WU A e

%7 HT48RA0-2/ HT48CAO0-2 F1 HT48RA0-1/HT48CA0-1 Z 5 AL, BEA Ui
O A7 8. 2R 51BN B IRE, 150K 5 BB e iRy i, I
AT P R ) A R — AN B, SRR B s T DA A S N . T
TE R )2 HT48RAO0-2/HT48CAO-2 [£] PB.6 F1 PB.7 {7 JFANAEAE, Xof oA 52 U3
F “07,

T 4 45 1

i

513 ZThRE

RGBT — AN BRI IRE, W R ML RE RS KRR T AR
S Eese v BRI B E o, (HZ S 2 DhReditt, mT AR 22 BE K1)
Al ZDhRER AN S AT REXE ¢, A7 L8R dr Bk IBE, o — L2
A2 R e P I A B0

- PFD %4
HT48RA0-2/HT48CA0-2 Il HT48RA0-1/HT48CA0-1 41 5§ A HL%H PFD ThfE,
oAl R AL F PFD i th 5 AR A/ 5 A0 PBO LT o HEJBEIE 01 € 1% 1 2
PFD firtt, I H € o s ol S0 0, (EA0 B I, i 38 25 f48 v 147
PBC.0, 20 B fldir HUIR A, SRIKZH PFD %t . 40 % PBC b Il a7 A7 A i B
BERARAS, W AR 80 ()@ N 1, RATHE B I € & PFD Hirth -
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HDLTEK# R L FE

- AN ETRIA
HT48RA0-2/ HT48CAO0-2 Fll HT48RAO-1/HT48CAO-1 Z A5 A HLEA 4R
Wr, Pt BT bR R TS, HT48RA1/ HT48CA1. HT48RA3/HT48CA3 Al
HT48RAS5/HTA8CAS ZA51 8 5 HLEA A H 87 5 A INT 580\ /%ty 10 PRO L

- HMEE BTSRRI

HT48RA1/ HT48CA1.HT48RA3/HT48CA3 Fl HT48RAS/HT48CAS R4 . Hl
AL B A 8L FN 16 AL N #% o 8 AL 16 7€ I 2548 — AN IMTH A 5,
KEEG| IR TMRO A1 TMR1. AME4HIA G TMRO A1 TMRI1 207351 5 5|
PCO 1 PC5 JLHH o i SEEHLIXAN 5 N 58 I S AN, T D6 20 1 A b 152 8
A A AR I o X LA HE N A T I BRI ST, I8 A fEAN TR EEAM
SEIN BN G I, AT D E— B A A g AT o o T v H
TMRC A A7 )8 I A A A 06 20018 O 5 I B A QP B IS i), DL ik e i
N/ 5 | A 5 I 28R R h R

- REM ¥
HT48RA0-2/ HT48CAO0-2 F11 HT48RAO0-1/HT48CAO0-1 43 A4 — AN thiig, W]
REM. REM %t R 0 PCO JLHT, sbin i Dhag ik i e, I+ Hix

JE Jr AN T B
Vbp
Weak
Pull-up
Data Bus D Q X PAO~PA7
_ PBO~PB1
Write Data Register CK Q
S
Chip Reset — 1
d Al
. N AN
Read Data Register

System Wake-up G:Wake—up Option (PBO, PB1 only)

PA, PB0, PB1 & A/&H O
HT48RA0-2/ HT48CAO0-2 1 HT48RA0-1/HT48CA0-1
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HOLTEK ; ‘

BT LY

Vbp

Weak
Pul

l-up

1 4l
Data Bus <y

Read Input 4\,\‘

X PB2~PB7

System Wake-up Wake-up Option

PB2~PB7 %i A\ d- HT48RA0-2/ HT48CAO0-2 1 HT48RA0-1/HT48CA0-1

Ol

Chip Reset — Option

Vbp
Data Bus D QN PCO/REM
Write Data Register CK ™} : I
S Carrier U
L Configuration X

| Carrier/Level
REM Data

b
Read Data Register - W

PCO/REM #iH M- HT48RA0-2/ HT48CAO0-2 1 HT48RA0-1/HT48CA0-1

Vbb
.. Pull-High
Control Bit ; Weak
Data Bus D Q Option D_ Pull-up

Write Control Register CK | Q —DD-I E
S

Chip Reset Egg;‘PPFAg
_ﬁ |_<. = PB1~PB7
. PCO/TMRO
Read Control Register Dota Bit PC5/TMRT
D an c»—z>o_”;7 PFO/INT
Write Data Register CK Q
[s
M
PBO — U
PFD Data =5 X
'b" PFD Option
X f+—<t——

Read Data Register

System Wake-up (PA only) —————— [T 5, Wake-up Option

INT for PFO Only

W \/4ar % O - HT48RA1/ HT48CAl. HT
HT48RAS/HT48CAS

39
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HDLTEK# R L FE

SRR R

FEAEHIE IR, B e 285 L Nt o L MBI n k. BALZ )R, DT A/
Kt L Bl g T R A A B I R ey o RS U BITAT R A 5 LA
BRI ARG, 103G P U R T L E A i LU AR A e 4% 1 ik
Th o

il HT48RA1/ HT48CA1. HT48RA3/HT48CA3 Fl HT48RAS5/HT48CAS5 £
AL PAC. PBC 5 i 2 il 25 A7, 56 0 0 B8 | A J IR S, 3K
Se 5 S A AG E AR, BRAFEORE %5748 1 PAL PB. PC S5 MilJE e -
%} T- HT48RA1/ HT48CA1. HT48RA3/HT48CA3 1 HT48RA5/HT48CAS5 %4
B L. BEEEREMRLG T | R A N S RS 5 | A e, T e A A P B
it PSR A A, BCEEHTE4 “SET [m]i” A “CLR [m].i” K5 5E b 1
I FF AT AL o B R B R A X e 45 AR 1, — M- fE k-
B SR A . T HLL UG NIEAS O B, B B e, 2R
Jo OB N X S e 5 ON B s . % T HT48RAO0-2/ HT48CAO0-2 Al
HT48RAO0-1/HT48CAO0-1 Z 51 51 HLI NMOS 51, 243X Bl A Az i a2y
RSB BRI Dl B LIRS NMOS 5 IR B pl s FeE, AT
S R BH, ALt |44z L i R A G o ZEH AT SET [m].”#1”CLR [m].i"45 4 I8,
SN —MEH . ARG IR P RTR I 2S5 . DRI A 3%
SOl PEhE A, BEERN O

T T2 T3 T4 T1 T2 T3 T4

System Clock I

Port Data

7 N

Write to port Read from port

PA/PB AT MR AN DI RE, 405 Fi £E HALT ARGSIN AR 2 U7 ik e Bt o
Bl HhZ —#i2 PA/PB AE— A5 AR th s 2RO e, PA/PB H1H—A>
B2 A 5 | VS Al R BEE AT IX T e
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T 4 45 1

i

RE I /v HA%

HT48RA0-2/ HT48CAO0-2 1 HT48RAO0-1/HT48CAO0-1 Z 51 B F WL N 56 58 It
[V RS, BT REIR N BEATEH IR S A

SE N /T AR AEAT AT S HLr b e — MR R 4, SRR P T — sk
PRAIN ) A ST RE R )77 . HUAR HT48RAO0-2/ HT48CA0-2 F1 HT48RA0-1/
HT48CAO0-1 F 48 HL% AT N #E 2 I/ 11 %3¢, {H HT48RA1/ HT48CAl.
HT48RA3/HT48CA3 F1 HT48RAS/HT48CAS5 Z A H WAL AN 2 I /11 4k
a5, B—A 8 [y B SRS 16 A0 ) B . BN E AR =
PRSI TAERIS, AT DA AE — Al e i 48 AR Es . 5o ik
PRTE LM R . 7E 8 MBI AS L 8 ZU T AiAE (Prescaler) I K T & I 4%
iOF(ENGER

A PSEIE AT BRI B A Jorp, — DA R Al S v 2 f
WAL 45 1P 2 A ot P DABERIUA AR, DR HUHe A A7 8 P ARAT 8 I/ T A8 (0 N 7
T3 AT A R N RS IO PR A A7 2 U A7 4% B I AT B 1R L T
PERE AT B A o 8 L€ I /T s IR I BT ok B P9 78 28 48 I Bkt
FEANERSE I 25 51 TMRO. 16 {37 5 IR /T B (10 I Bl i >k B A B R ST Bl 4
G388, Bl Fsys/4 sRAEAMSE N 4551 I TMR1

HT48RA1/ HT48CA1 ~ HT48RA3/HT48CA3 H! HT48RAS5/HT48CAS
8 fLE BB 1
TE BT/ TS A AR R AR TMRO
JE I RS P ) A A TMROC
16 A5 WA SR 1
58 I/ VB3 B A7 28 A4 FR TMRIL/TMR1H
TE I R A P ) A A TMRIC

HT48RA0-2/ HT48CA0-2 F1 HT48RAO0-1/ HT48CAO0-1 R FI LA HLBEA 02 N AT 5 28 1l

ol
Heo

S I /T B A AT A A T A S IR, T IR A AR H s 1
SN, BT TMRO 8¢ TMR1, IXHU T3 R L5 R 2 L. IX 28405 |
TS5 % N S 1T PCO A PCS L o B 28 I/ Ee s da N 5 LD el v
FIMC A G i~ 2 H P (i TOE/TIE gk ) M TR, B f3t
A EI I —
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T 5 R B LA P T

fsvs

e B 5E I/ S AR N I IR
DA RS 52 I/ s R B B AT LUK R G I B sl SR I B o 22 I /T B A
S I A 2 A ik o 5 I B A, A R G R A I . X 8 A
SE I VBT, P I s I e Y 28— AN Tl 3 i 6 (Prescaler), Tl 4)
AIAE HT TMROC 58 I #2125 47 2 1) TOPSCO. TOPSC1 Az TOPSC2 — A ¢t

SE I /T BB AL ST U BB R 8 A B I B, 1 B B i A0 5 I/
%51 TMRO. TMRI1 RARAE, SXE G 08— A€ I /A B g il o RF 244k
P85 L BA ey HEL P B B IR R 2 s o (it TOE/TIE AL g ) BEAT#2
et KL B SN — .

TOPSC2~TOPSCO

vV v

TOM1 TOMO

v v

8-stage Prescaler

TMRO %DJ/
TOE

Timer/Event Counter
Mode Control

_’_D—bTimer/Event Counter|

TOON

Data Bus

77227 7 e ez

8-bit
Preload Register

|

» Overflow to Interrupt

PFD

8 FTSENT /AT H 3 45 49- HT48RA1/ HT48CA1. HT48RA3/HT48CA3 #
HT48RAS5/HT48CAS5 E R /AT Hi8%

fsys/4

TMR1 %DI
TIE

T1M1 T1MO

v v

Timer/Event Counter
Mode Control

- High Byteé Low Byte

T10ON

zzzzzZ4 Data Bus

Low Byte
Buffer

—

i

16-Bit
Preload Register

Reload

A

16-Bit Timer/Event Counter

—» Overflow
to Interrupt

16 758 /5 38 45 149- HT48RA1/ HT48CA1. HT48RA3/HT48CA3 Al
HT48RAS5/HT48CAS5 € /it Hi2%
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TR EEFESS -TMR0O, TMRIL/TMR1H

S N AT RS T AT 2R T8 AR A7t 25 N IR IR D RE A A8, A7 SEBR I
SERTHEME. X 8 AL /AT Eas ki, XA A& TMRO. X 16 A2/
VRS, TR 8 AL Ara KAt A7 16 A7 e I/ vHEEs E, X LRl 1 27
fEa B2 TMRIL/ TMRIH. 4 HIAE P9 28 B i 21— A ok i ik ode
I, ol A AN T B 2 A8 5 B B o | R A P e, s /3
LA NG IN— o I A A THE F5 A7 2 TN B TFaa ) vl 4, E2 8
P52 N/ Egs T8 FFH, 5816 A7 I /iH5e8 v 3 FFFFH, SR e i 2%k 4
it B E— AR W 5 S N 2 AOE B T B AR I %, 8
I AT B RS gk sl 4

VERCHTUE A A7 a8 A%, il LIS 2 8 A7 /AT Hls FRH B 16 A7 €/
T ¥ds FFFFH (8 T SEE . U E0E 02,  ERUR TE & A4 T I3
EAE T AREVIRES . &N/ TE OFF 40N, A R4t 5 N Til'E &5 £7 4%
R HH R T BV N SEBR (K€ I & o AR R E N/ TRy ST IT HAEAE
THEG RIS YN 5N B TR 2 A7 4% (10 A 0 0 B0 4 B O B AE TR o5 A7
o SERIR AN REIN A S NSRRI E I g A E N/ AR A A4
IS, 5 I s vk I I b 5 1 DASBE G A 15, SR T W] BE 3L B 8 I e O i 12k
PR P BT 5 B R R

X 16 AEE /s, EAR TS S T A E N R A A, UK
P AE A T LU B U AT o AR R I 2 A R BN B B 71
f%, RV TMRIL I, Hdfs RN 2R 75 G2 ok a1 AN e HRGE BRI 55
Fra o B S NN 1 A AR, BT TMRIH B, AR5 28 vh 25 h it B
AHIEBENMU A ds . #ATE UL, 5K B w7 E N AT B A A
I, BRSPS AN B ST o R AR T S g R R R K b S
AHINAR T A A7 E o P BNEE 2 16 7€ N AT e £ s i, AR5 154
PENAZIEE N o TN R R SR 7 A AR I A I, A2 T
TR AFAR TR, AR T WA P I A A BNIR T Gh A T R
5o AEUEBEIERAT 25, AR R A7 a8 A 0 P92 A — e e e
T UREUE I AT B I 719 2 A s S8 B 2 B HIG Bl AE AR 5 G2 P I
WA, T E I AT BB 7 1 A A AR R S B Y 2

T 4 45 1

i
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TR A B HIF F A -TMROC, TMRIC

SE /T B B TAEAE =R, & Tk TR — e &
H T I AT 2 N A e . R HT48RA1/ HT48CA1. HT48RA3/HT48CA3
I HT48RAS/HT48CAS HRA I ML 75 5 8 A7 & I/ v 1442 ) %5 4745 4 TMROC,
16 A28 I A S 25 4785 9 TMRIC. 5 I/ B0 27 47 28 A E /A B il 27
T7 A B I /R T B B A B A o A0 S I S50 T 22 Wi A 20050 IE A ¥ 2
SE I/ B ) 2 A7, DU ORAIE E I 2% BB IE A A, X AN ik R s AR 7

WIGE A IITE] 58 1k o
8-bit Timer/Event Counter Control Register
o7 b0 TMROC (HT48RA1/HT48CA1, HT48RA3/HT48CA3
[ Tomt [ Tomo [ — [ ToON | TOE [ToPsc2|ToPsc1]|ToPSCO] and HT48RA5/HT48CAS5)
Timer prescaler rate select
TOPSC2 TOPSC1 TOPSCO Timer 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
Event Counter active edge select

1: count on falling edge

0: count on rising edge

Pulse Width Measurement active edge select

1: start counting on rising edge, stop on falling edge
0: start counting on falling edge, stop on rising edge

Timer/Event Counter counting enable
1: enable
0: disable

Not implemented, read as "0"

Operating mode select

TOM1 TOMO

0 no mode available

1 event counter mode

0 timer mode

1 pulse width measurement mode

aa0O0
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16-bit Timer/Event Counter Control Register
b7 0 TMR1C (HT48RA1/HT48CA1, HT48RA3/HT48CA3
[Ttmt]Timo] — [TioN[TiE] — | — | — | and HT48RA5/HT48CAS5)

Not implemented, read as "0"

Event Counter active edge select

1: count on falling edge

0: count on rising edge

Pulse Width Measurement active edge select

1: start counting on rising edge, stop on falling edge
0: start counting on falling edge, stop on rising edge

Timer/Event Counter counting enable
1: enable
0: disable

Not implemented, read as "0"

Operating mode select

TiIM1 T1MO
0 0 no mode available

0 1 event counter mode
1 0 timer mode
1 1 pulse width measurement mode

g T W E 2 N2 TAEAEMR—APRia, A7 TOMO/TIMO A1 TOM1/TIM1 A4 52
FFSR A . E 24T AL TOON/T1ION, BV ig i /g2 ) 25 A7 2% 1R 26
447, SRR AT, WoE @ N N2 AR TG TS )
AT, 0 8 S AR AR T S, A I T A AR A 0~2 Y
N SE I T3 A0 2% (Prescaler) 0 20 A EL 1 o Bt SR A FH ARS8 TH PO, 3040 A
(Prescaler) ¥ A EH o 1 5 e I 8% 1A% 76 =540 oF Bel bk o 58 52 ) L X
TOE/T1E f)iZ %5 fiF-H] TMROC/TMRIC 234724 B055 3 Ak vl Bl sk B THak
B Al
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HOLTEKY ’ T 5 R B LA P T

E I 2R AR K

FEIXAE, 52 /T s T DA SR D a2 ] 5 B IRD RO B, 222 N s R 2B 34 B
BRI T . B TAEEIX M, TMRC /785147 TOM1/
TIM1(bit7)F1 TOMO/TIMO(bit6) A2 43 5l A 1 F 00 FEIXAMEELL, P8I
b aE B R i INE 3t RA W1 T - VAL Fan i € =T A WA e En AL DA
IR 2 foys IR DA SE I 2879143 451 2% (Prescaler) (RAE, T4 4588 (48 /& i TMROC
LA TOPSCO ~TOPSC2 f7 Kt 5E o« A 16 A7 /A Bge i 5, & /it Has
ISR T foys/4, 16 4710 8 I 2530 T4y Bids (Prescaler) DI fig. 7€M
ZHTITAL TOON/T1ON o254 A 2 48 e A ek e I 248 T4 TAF o BRIk A SIS
B pb e B I P 0 A8 2 A I 23 0 — 5 e 2 O RS H B, &
A b HoE 2R S TR N CA BN B TS P5 A4 IR, AR 4kt bit
o WA R W — A, R MR R — Rl Tk

Pres G N S e R | -
Timer corement N Timer+ 1 X Timert2 X e X__Timer +N__ X Timer +N + 1
SE I 2R AR R

HA T HRER

TEIXRAME, RAELEAM S | R A S R A R % H o] DUod ik py 3 s i
RS RILT . AIE I B TAE TS s i, TMRC F oA A
TOMI/TIM1 1 TOMO/TIMO 2553 7 ¢k 0 F 1. 5E I 24T A2 TOON/T10ON
WIRBE AR, A AR TR 2 TOER/T1E NI, RRRAMI & i
SVE B 5 | R 3 A 3 v PP I e ke Al o s n— . T4 TOE/T1E 432
BRIy, BERANERE IS B0 T | A S 38 v B0 H P PR A ke A v st
—o G —FE, AT EER T, R AR H AR — AN R
WrfE 5, [R5 /v s BN — N D E BN B TUE T AE 4 (. W2 4b
A G S e VO SLH ST, RS v s R TAE, Br T
TOM1/TIM1 F1 TOMO/TIMO 7 75 B8 £E S v B s Ao, 2 75 0 i A /40 H
Uiy ) 27 AR 2R Z VO BOE R ABE . T Ho2 TP i — b, o
PR A AR U — T vk

External Event _\_,—\—, |_,—
Increment - - "
Timer Counter _ X Timertt X Timer+2 X Timer+3

HF T BSRE AN R
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Fok v 5 B 0 BB A =X

FEIEAE, AT LA A s /v 25 5 LT A ok v 0 5 o 6 fok o 5 T2 0
AR, I TE B R R R A B R AL, A TOMU/TIML
TOMO/TIMO W AZ0# v A& s = . Wi TOE/TIE A7 2%, AT e i/
THECES T VR — A b v B R R ey, 52 B/ B 4 T 4 v £ 2
AN I T 5 AR 28 JEOR ) = BT BRI TOON/T1ON 7.4 H sl B A
T HEN AR5 1B 8. R TOE/T1E 7 /85w, 2440 /T
Has 5 I R — A AR S 5 F P IR, 2 /U B8 R AR VT B B R
S /T E s 5 Il 2] JsOR A FE Y. i TR, TOON/T1ON 12 H 3l R A
%, HEmt/vh s b g WER, elkeh s ISR, TOON/T10ON
DK B B M B o % B B/ A A v G i A A B AR R
TOON/T1ON {v BEAERRE P4 N A S Wi b o 2 X e i/ 5 iR R i
EREFR P L, AT LA H A5 2005 | B2 0 ko B BE . 24 TOON/T1ON A %
W, ATAT AE AN e I/ A0A 51— D B ok g Zg T B #
TOON/T1ON A P IR B R P 8 & i iy, I /T E B A ST ik 5 252 0
o F X720 DUERAA SE B — kPl . ZEE R AR X R T,
I/ E B 2 T A /v g 5 L (B AR ok s ], AN 208 @
BV SR AMANMEE R, Mo A SR O, R e EE A AN R
Wil 5, I/ EEs ol Z PN TS FAr 2 0. SRk v N5 HoAth
VO LRSI, ARkt s B A RS TAE, ZHEEMm . 55— g%
¥ TOMO/TIMO 5 TOMI/TIMI A7 35 & 7 ki i B i A 2, 38 — RO ik
5 | N B N/ 10 8 ) B A7 S 0 A A T A NRAS o IR I A H 2
BT — R, AR R (s T — o i

External Timer
Pin Input /

T 4 45 1

i

TON (with TE=0) |
Prescaler Output
(with clock=fsys) |_| |_| |_| |_| |_| |_| |_| |_| |_| |_
Increment -
Timer Counter Timer +4

Prescaler Output is sampled at every falling edge of T1.

ik 58 B U B AR A N
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T gRfR S Hiss -PFD

HT48RA0-2/ HT48CAO0-2 1 HT48RA0-1/HT48CA0-1 R4 LA PFD 1)
Ae, LR AN AEANTEH FIXLELS . T HT48RA1/ HT48CALl .
HT48RA3/HT48CA3 Fil HT48RAS/HT48CAS R4 H L, C A 148 & A4 PFD
Iifig, PFD {55 M 8 A& %% TMRO P7 . #57%) TMRO ff%s A%, mhal
PIE PFD 5l B 3IT M@ E G5 5. &, HT48RA0-2/ HT48CA0-2
FI HT48RAO0-1/HT48CA0-1 R LA —NER = A48, BLKARK REM
ClLR

PFD FH# A /fir 511 PBO 2L . wld i HEIE Ik +¢ PFD it 8l02 %38 1/0
M. PFD HLESMH A 8 £/ 52 3% TMRO i A5 5 /E L Bhdi . a2 38 ot
KT LR RGN, BE SRR R, 8 NS I Aa e T DA i R
AR . 2R G0 gl 70093 S % (Prescaler) 73 47 A I Bl , - 9E N G2 I 2% 411,

SE I3 T 25 A7 A (B TR E B 5, B RHEUEW I AR H 5 5, Rk
A5 PED $iHUIRAS . € I 28 145 52 PFD 20 SRSl v B 0 I b ok e 2 i)
avf B B EOEr AN TR T AE AR A, JFAkEAE Bul-gk. Ktk PFD b A
S E I AR S ARG . BRI B RS RGN v 25 8 T s

PBO ' E K “17 A v LLUKE) PFD. XA 4t £ 4H >4 T PED i it (1) 7/ %4
o VERG Wik PBO fri 0, U PFD #irH R HF . 2R PFD IE# T.4F, PBC.0
WK €07, FEIXA G E S PR . Wi PBC.O 55T “17, PBO 51 JI4H
AN N/ 1, RS T 5 B % S | A PRD far e

I

PBO Data

PFD Output at PBO

(BN AR GEI B AL P ot AR i, DU P ORI A 1) g d T DA 2R AR R
ISR AL

TMRO Timer Overflow
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53 #3245 (Prescaler)

X 8 78 /A28 11 5, TMROC (K47 0~2 7] LUK sE g i/t Heas A o8 3 B
BRJEIITISE MR EL - 52 BT s ias A 5 nT ISR IRl PFD it B2 v B
A

T 4 45 1

i

mAAmEED

B AT A ST G BNk o8 FE I A U, o I/ B 7 A AR I/
TS 5 A R IERA AR . A0 I/ B S AT PC N/t 5 L
e BT LA 4 i PR B2 2 I g A A 5 L o 8 A7 2 N i R T 82 e JK 80 5 |
JIFE ) PFD. 2438 i HEARIE T £ PFD 51K, 5 I 25 vl DAY 52 /4
AATAS N A, AR K ER 3] PFD.

GRTEE R FE M

M5 NV BRI ATAE E I AN I g B I B 1 ] A P8 AR I ok
LRI SR REIRD o FEIXABEUY, 0 N e w3 A7 st tH N, 50 7 AL
e S W R Sl X (e B 5 AN e IVA D N R U T s s A 7 L -2
R, VRGN PSR T]  AR GE B, (EUE I s KU R IR A (13248
oAt OUAE A B E I AT S N 5 BN A AT 34 o 43X AN AME AR AT A
WHRE I as B RPN, A= —ASE A Ah BEA R, R P SR B
ANANERFAE, AR A AT RN ZE S, T BB B AR N T I
INEAE R [FIRE AR D0 AR AE 52 I s e B A AN A S, B b
YA AN, A R ZR G I b sl s I s I AN [l 2
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ymutﬁiﬁb R L FE

HT48RA0-2/ HT48CA0-2 1 HT48RA0-1/ HT48CAO0-1 £ 7 —AN N fhaik & A&
a5, R, AT N A S E XA RIS L. T IR AT —
AN R AR, RGBT e R AL B2 % 22 0T HT48RA0-2/
HT48CAO0-2 Fll HT48RAO0-1/ HT48CAO0-1 RFI ML, $ofit T — AN ahakk k&
AR SIS B, AR ] DU i FE B TR B . X T HT48RAL/
HT48CA1. HT48RA3/ HT48CA3 Hl HT48RAS5/ HT48CAS5 R4S ML, 424t T
—ANW PFD KA SR R IE 55

Frequency Divider

fovs/4 3-bit Counter
Carrier Duty ) .
- - - 1/2 or 1/3 Configuration
Configuration Option |—> Config. Option [ Cs)glt(lecz:rg ——X REM/PCO
Select
PCO Data Register —,

4 HM SR H - HT48RA0-2/ HT48CA0-2 1 HT48RA0-1/ HT48CAO0-1

BT 5 MR PCO SLHI ) REM 5 iA4ar o AR 7 22 W] LA ph R B TR 0
JEREPS I AL CMOS firi . WUREEBOE U PEE S R B T, Y PCO
BB N “0” MiGst Sl k REM fr . i Boa 7 vl 9l F 1 REM i 19 T
[FFEH. VER, WUR PCO #EE N “17, W) REM RS, ERE, % OTP
S H, HJ HT48RAO0-2 Fl HT48RAO0-1, JGit REM/PCO 5| jIGnfe &, 7F L
AL, FRoORREA G A — BN B o A BRI T Z5 05, an Rk 5|
BB E A REM S th (108, HORPRFFICH; an Bt g | g & PCO it 11,
APl “17, HBEINHARTPHEE R €07, Fikxt OTP ML, i
5B B R PCO i, BEE1IIANME PNP — 2055 I8 kOt — W% LED, 4
LED & 70 S A7 ZERT B Bl st e XTIl FH @ s L AT, o PNP =44
¥ UKE) LED, Jfi%# REM.
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HDLTEK# F—FE HH4LEH

PR AR I I B ARRPEOE RGN 4 29 I TR HE R T30 E “m” Al “n”,
R A HTS, AT B A R R R .

- NEEID B
ﬁﬁ*ﬁﬁ%z HT!EEF/szﬁ

mx2"
EHE m=2 803 , n=0~3 EMMEIEDCRIER: . WHR m=2, a5

A 12, R m=3, TS BGp  H  o s BR] DA R T g Ty 1/2
o 1/3. (=0 B51 ). BBkt i by e LU VRN IR U T B

mx2" EEL
2, 4, 8, 16 12
3 1/3
6, 12, 24 12 803
BN LR 10 R PR
fsvs fearrIER Duty mx2"
37.92kHz 1/3only 3
435kHz 56.9kHz 1/20nly 2
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HDLTEK# R L FE

aalii

HT48RA0-2/ HT48CAO0-2 F1 HT48RAO0-1/ HT48CAO-1 B i shfe, Bk, A
T RTUFR N BEANET XX PR R AR L.

TR A

HT48RA1/HT48CAl. HT48RA3/HT48CA3 il HT48RAS/HT48CAS J&E 5 R 41 1
B A1 e R A /T s T TR R D R . AN TR NS A INT
HIPFO SL . e I/t s by FH— AN B e . 2 o 27 A7 48 INTC FH2k
BRI P A T BT AT

— B W RE AN, T B R WRE R B i (B T % EMIAY), X ANTT
AT AT AR A 1t 20 B P AR LR o L8 1 PR IR SR n] e A AR AR 3K A Y]
], AH R PIrESRAR S AL il ke RIS PRI TR IEAE AT, Ik
A 53— S TR N, EMI A AT LA A, LASSVRIE R Wi B, SRR
S, RMELErP W S geiy, iR mA SN, HE SP b ik,
RERIL 2|, HEH AL ZIE G BN At IR 2 o

b7 b0 INTC Register — HT48RA1/HT48CA1, HT48RA3/HT48CA3
[ — [71F | ToF] EIF [ET1I] ETOI| EEI [ EMI| HT48RA5/HT48CA5
Master Interrupt global enable

1: global enable
0: global disable

— External interrupt enable
1: enable
0: disable
Timer/Event Counter 0 interrupt enable
1: enable
0: disable
Timer/Event Counter 1 interrupt enable
1: enable
0: disable

External interrupt request flag

1: active

0: inactive

Timer/Event Counter 0 interrupt request flag
1: active

0: inactive

Timer/Event Counter 1 interrupt request flag
1: active

0: inactive

Not implemented, read as "0"
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R LR AT WA M R R RE T o A P IR NI, SRR R
P Hs IO  NHERR, Db EE BIURE A7 il 4 vh 4R 10 R e ik . 20T
ST RE P U B M E S R AN HER, B0 25 47 25 BOIRAS 2 A7 4 1 Y 4
W5 REFP e As, Al RE S BRI ARE PR, DRI A A B TG I 4
A7

ANFE W SR VAL SRR ARG T B BT

Automatically Cleared by ISR Automatically Disabled by ISR
Manually Set or Cleared by Software Can be Enabled Manually
¢ Priority
External Interrupt EEI EMI [ )
> Request Flag EIF o 4 High [
Timer/Event Counter 0 ETOl » v Interrupt
Interrupt Request Flag TOF > Polling
Timer/Event Counter 1 ET1 _w Je Low
Interrupt Request Flag T1F >

TR

TS

RO R EAE AN ESEIN) T2 BRof BT Z IR, G SR R Hh i SRk 4 e
VF, HPICREAE S A T2 BN N IR RA% 48 AR R I 52 SRR 20
PRt Rl XA ] DU 55T € EMIALRN EABE L -

R TR PESEA R &
SRR e 1 04H
SE I/ 0 i 2 08H
SE I/ 1 3 0CH

AN R A S PIAS Th BT IR IR e vE,  ELANRERI P 3 o i R I A B S DL R, b
PR ISR UL ABUE SEEh R . ] INTC 23 A7 s A 1 o W 4 B i v T LA
Bis R e R A T

A3 H W

BEAF AN A K A A, AN AN R T SR VR RR S A A S AL, WAk INTC %5
SIS 1 A%, R EEL. Ah0 W7 i ik INT 3 111 by v B0 1 H T e Ko fi
R, ZJEHN KT SKAR AL (BIF; INTC (55 4 R0 E AL, 4y iy, HE
B AT HLAN W= Ay, 2 bk 04H B FRER, Wi Sk br & A7 EIF
¥pliEZ, H EMI AR E 2ok Bl e .
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HDLTEK# R L FE

B I/ A

EEV i L N T VR 7T VA /A W VA I 1 W 7 & R R TR SO
P IR TG B R BL, BT VA & INTC 2774058 2 781 ETOI. X+
16 752 /AT EES I s R B, 58 AT B0ss s T SR VA2 INTC Z A7 08 3 47
B BT, Mo/t B . 2 B A5 oh Wik SR bR AL, /A5
SRR . KT 8 A E A B, AT A INTC S A7 882 5 ALRI TOF, X
T 16 P AT EES, /B i Wi SRbs &AL & INTC /%8 6 17, B TIF.
MWL AT IR MEAR AT EAR OGP R W SRV T T, R I S S
NS R AW W X T 8 7 /TS, B bR 08H TR/ T
16 A7 eI/ vHEes, A b OCH (W FRET . Wi Ay, ks kix
A7 TOF B¢ TIF #05 %, H EMI K5 2k b dc e .

FEE R EIN

SE IS/ 2% W Sk RS A7 TOF B0 T1F. A brid kbR A7 EIF. 2N/t
AW SR VE7 ETOL AT ET 1L AR rh Wr e VA7 EEL A1 3= Hr Bt s VFA7 EMI A4 J
— A THAR AL A OBH [ 2 il 27 A7 2% INTC o 24 Wr e Vb i A7 9% O P4
ISF, TTCAZE E A B B s 1 o — HoA B SRR A M BEE , BT IR B AE INTC
T AT LB P v T R 2% R A T B R AR A

FEFRP TR P WO AT ] “ R 484 TPl WA A AE AN T T
(AR D0 B EEAL 2 PAT R LE N T o AR TR — SR HER HL AT 22 0 v i
e, 2 “CALL” $82AEH W FREFHATING, AR R M 651 o
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HDLTEK# s

AL AR

LD REFEAT AT 7 B BEA KB 2y, AL A5 HLRT LABEE — L 5 AN S 800
RIEEFRM BELEAZRHL LG, KMEEE, T IR
S HAERPATH KR PiEn). DUEAZ ), BRI ARIFGIATHT, 0
A B A AR S I BOE IR RS R b 2 —, B
B2, 1957 HLA AR AR A7 i s ML I T AR AT RE 7 o

BT ERRAIAN, BME SRR P THATIRES, A7 L85 D0 A At aa o pLas
WAL, B, Sy HLERSATR S, RES SUABEREIHL N 2R A, X
AT IE R BRAE R AL, SR LA AT — SRR AR SO, T KR T A s
AN, DMER AL R A m e, SR U el UER T B2
I3 MR AU T € I it AT R WL, B AL R S BN ] (1 =5
FE s A LB E o

A TR AL MR EALRT LVR HSRBAAAE, A8 SO AR T2 Il
FHEITEOL T, — BRI RES 51 IR RN 58 4 R ALK S AT

T 4 45 1

i

XA
WGBS SRSl A AL, R AT TR R A 5

- bEHREfr
R IEA AR I E AL, KRR L. B T ORIER A il s 2
MG IE TR T, B R A A e A A A B e AE T 55 A, T AT
B N/ i RTINS S 9 R R A A A R A IR IR R A, DL
TRITAT 5 BB Hi AR -

AR P —DWES RC BALIRE, TRl L IEATEE, & HELE A F A
RES 5| RSN RC HLEE, RC HLES T I B I [A] BB 743 RES 51 AR HL
VS IS HT 1) — BOE K R N ORFFAEAC Y o AEIXBUN T Y, B B AN RE
T TAER . AEL RIS trerp, 1M RES JIWA S| —HR(EG, S HLA
AP AEH TAE . MK SST /& R LE I 4 I (System Start-up Timer) 145 .

55



HDLTEK# R L FE

VDD — 0.9 Voo
RES 7‘_tR3TD_’
SST Time-out
Internal Reset e
BYRIT FF B AL 7 &

- RESBIHIEf
M R HLIE R TAERS, 10 RES 5|8 L AR RE LRI A5 T 50 bl i i 2
S, R A BRI kA . XM R AR A A, Rt
B S HE B oh &F BT ML FFIRIAT

0.9 Voo

@ N\ 0.4 Vop e
[ tRSTD -

SST Time-out

Internal Reset

RES 5| IR L e B

- [KHESAI—LVR

G L H S PR ) H PR D 17 M 0 B AL PR P 050 A 1 o 48] B 8 e e ) 1
HUF, B LR YR Y R R T BBV AE 0.9V~Viyr IITERIN, N LVR K2
H SN R A A L. FRH LVR 55, HEIFE 0.9V~Viyg FMEHLE, %
IAFAEEIL 1mso WK H RAFAEA L 1ms, W LVR 4 20w HASHAT
AL fe o HENEE L I rh n] LG B A T B KWL R S AL Ui fig . HT48RAO0-2/
HT48CAO0-2 FIl HT48RAO0-1/ HT48CAO-1 JE % R4 H HLIY LVR {H 42 2.0V,
HT48RA1/HT48CA1.HT48RA3/HT48CA3 I HT48RAS/HT48CAS 41 Hl
LVR {H A LLJE 2.0V 835 3.0V, FH#FEBLED e .

LVR

SST Time-out < 1RSTD

Internal Reset |

KRR AN FE
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HDLTEK# F—FE HH4LEH

- IEWTAERE 1% B A7
B 7TV ARG TO KBl 1 Z4h, IR TAENE 146 th = AL

RES S ALAH A o
WDT Time-out
‘_tRSTD N
SST Time-out
Internal Reset

1B TAERE M0k A2 I

> EERE 6 R AL
P T AT LA TSR R AL, B TR s S HEAR SR
FER B R 0 K& TO ARSI B 146, 4 R AR FR AL o B tgsr
M5 2% A.C Kk,

WDT Time-out

1
|<»tSST)|
SSTTimeout |

A A AR

AN RAL TR A 5 A ZAL RS AL XLk A2 R PDF A1 TO,
BHERS AR, i D RE G [ VT Bl 55 LM P il s AR 1Rl . A

FrRENLATT TR
TO PDF B
0 0 LI B RES R A7
u u —IBATIN K RES E 4788 LVR %5 & fr
1 u FBAEATI ) WDT 3 & A7
1 1 HALT {5 i) WDT i tH &2 7
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HOLTEK ; ’

T 5 R B LA P T

R RN B Z 5, B IREHIChIntb i g, s+ 1~ &,

W B A E R
FEFP i Bt BN F
H Rl TNl
BITER WDT i %I E 5 vt i
58 I /TS JITAT € W s e 1k
T s SE I v K 2 o B ) AT
A A P 1O B A
AR HERRFE B 1 MK T
AR RN %

AN R A LAANTR] (5 S SR (LR B 9 B A s o b BRAIE A R e R
WIEH AT, fERE R, FIERA ILA KR AR 2. PR
IR EE AN AL QT S R AL N R A o

HT48RA0-2/HT48CA0-2
RES Sz — .| WDTRHEM WDT % i 5 fr

R =) RESZ LVR 21t (—HGEATHY) (HALT {2 )
MP — XXX XXXX |[-Uuuu uUUUU |[-UUU UUUU [-UUU uvUuuu
ACC XXXX XXXX (uuuu uUUUU (UUUU UUUU |UUUU UuuuU
PCL 0000 0000|0000 0OO0O0O|OOOO 0OOOO0 |OOOO0 O0OOOO
TBLP XXXX XXXX [uUuuu UUUU (UUUU UUUU (uUuuu uUvUuuu
TBLH -——-XX XXXX |[-—-—uu uuuuU |[-—uUuuUu UUUU |—--UuU uUUUU
STATUS --00 xxxXx |—-—uu wuwuuu |[-—1lu uvuuu |--11 uwuuu
PA 11711 1111|1111 11111111 1111 |{uuuu uuuu
PB o011 11110011 11110011 1111 {uuuu uuuu
PC --—-— ---1f|(----"-=--1|--=-- —-=-=-1|-=-=-=- —-=-u
RAAEN
R
SRR
HT48RA0-1/HT48CAO0-1

RES B4z — .| WDTRHEM WDT % H & fr

R =) RESZ LVR 211 (—HGEATHY) (HALT {2 )
MP — XXX XXXX |[-Uuuu uUuuUUU |[-UUU UUUU [-UUU uUvUuuuU
ACC XXXX XXXX [uuuu uUUUU ([UUUU UUUU |UUUU UuuuuU
PCL 0000 0000|0000 0OO0O0O|OOOO 0OOOO0 |OOOO0 O0OOOO
TBLP XXXX XXXX [uUuuu UUUU (UUUU UUUU (uUuuu uUuuu
TBLH - —-XX XXXX |[-—-—Uuu uuuuU |[-—-uUuuUu UUUU |—-—-uUU uUUUU
STATUS --00 xxxXx |—-—uu wuwuuu |[-—1lu uvuuu |—--11 uwuuu
PA 11711 1111|1111 11111111 1111 |{uuuu uuuu
PB 11711 1111|1111 11111111 1111 |uuuu uuuu
PC - --—-1|---- -=--1|-=-=-=- —-—=-—-1|-=-=-=- —-=-u

IR AN
B RAE
SRR AT
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HOLTEK ; ’

F—F LN

HT48RA1/HT48CA1
o RES £ RESZ LVR &4 | WDT 547 WDT %t 57

v— S RPN

(k-HaE) (—HEATHT) (—RUEATRY) (HALT F 5
MPO XXXX XXXX |uuuu UuuUUU |UUUU UUUU ([uUuuu uuuu
MP1 XXXX XXXX ([uuuu UUUU (UUUU UUUU (UUUU UuvUUuUU
ACC XXXX XXXX |uUUuuu UuUuUUU |UUUU UUUU ([uUuuu uuuu
PCL 0000 0000 [0OOOO 0000 |OOOO 0000 |OO0O0O0 0000
TBLP XXXX XXXX [uuuu uUUUU (UUuUU UUUU ([uUUUU UuvUuUUU
TBHP XXXX XXXX ([uuuu UuUuUUU |UUUU UUUU |[uuuu uvuuuu
TBLH XXXX XXXX [uuuu uUUUU (uUUuUU UUUU (uUUuuUUu uuUuUU
STATUS --00 xxxXx |-—-uu vuvwuuu |[--1lu wvuuu |[--11 wuuu
INTC -000 0000 |-000 O0OOO |—000 O0O0O0O uuu uuuu
WDTS 0000 01110000 01110000 0111 |uuuu uuuu
TMRO XXXX XXXX [XXXX XXXX [XXXX XXXX |uuuu uuuu
TMROC 00-0 1000 (00-0 1000 |00-0 1000 |uu—u wuuuu
TMR1H XXXX XXXX [XXXX XXXX [XXXX XXXX |uuuu uuuu
TMRI1L XXXX XXXX [XXXX XXXX [XXXX XXXX |uuuu uuuu
TMR1C o0-0 1---1/00-0 1---1]00-0 1--—-|uu-u u--—-—
PA 1111 111141111 1111 {1111 1111 |uuuu wuuuu
PAC 1111 111141111 1111 {1111 1111 |uuuu wuuuu
PB 1111 111141111 1111 {1111 1111 |uuuu wuuuu
PBC 1111 111141111 1111 {1111 1111 |uuuu wuuuu
PC --11 1111 |--11 1111 |--11 1111 |——uu uwuuu
PCC --11 1111 |--11 1111 |--11 1111 |——uu uuuu
PF -——— - ——1|-=-=-= —-—=-=-1|-=-=-= —-—=—-1|-=-=-=- ———-uq
PFC -——— - ——1|-=-=-= —==-1|-=-== —-—=—-1|-==-= u

R AN
R A
SR RAEE
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HOLTEK ; ’

T 5 R B LA P T

HT48RA3/HT48CA3

o RES £ RESZ LVR &4 | WDT 547 WDT %t 57
v— S RPN

(k-HaE) (—HEATHT) (—RUEATRY) (HALT F 5
MPO XXXX XXXX |uuuu UuuUUU |UUUU UUUU ([uUuuu uuuu
MP1 XXXX XXXX ([uuuu UUUU (UUUU UUUU (UUUU UuvUUuUU
ACC XXXX XXXX |uUUuuu UuUuUUU |UUUU UUUU ([uUuuu uuuu
PCL 0000 0000 [0OOOO 0000 |OOOO 0000 |OO0O0O0 0000
BP 0000 0000 [0OO0OO0O 0000 |O0O00 0000 |[uuuu uuuu
TBLP XXXX XXXX [uuuu UUUU (uUUUU UUUU ([uUUUU UuvUuUUU
TBHP XXXX XXXX [XXXX XXXX ([uuuu uuuu |uuuu uuuu
TBLH XXXX XXXX [uuuu uUUUU (uUUuUU UUUU (uUUuUU uuUuUU
STATUS --00 xxxXx |-—-uu vuvwuuu |--1lu wvuuu |[--11 wuuu
INTC -000 0000 |-000 0000 |-000 0000 |—-uuu uuuu
WDTS 0000 01110000 O0111(0000 0111 |uuuu uuuu
TMRO XXXX XXXX [XXXX XXXX [XXXX XXXX |uuuu uuuu
TMROC 00-0 1000 (00-0 1000 |00-0 1000 |uu—u wuuuu
TMR1H XXXX XXXX [XXXX XXXX [XXXX XXXX |uuuu uuuu
TMRI1L XXXX XXXX [XXXX XXXX [XXXX XXXX |uuuu uuuu
TMR1C o0-0 1---1/00-0 1---1]00-0 1--——-|uu-u u--—-—
PA 1111 111141111 1111 {1111 1111 |uuuu wuuuu
PAC 1111 111141111 1111 {1111 1111 |uuuu wuuuu
PB 1111 111141111 1111 {1111 1111 |uuuu wuuuu
PBC 1111 111141111 1111 {1111 1111 |uuuu wuuuu
PC --11 1111 |--11 1111 |--11 1111 |——uu uuuu
PCC --11 1111 |--11 1111 |--11 1111 |——uu uuuu
PF -——— - ——1|-=-=-= —-—=-=-1|-=-=-= —-—=—-1|-=-=-=- ———-uq
PFC -——— - ——1|-=-=-= —==-1|-=-== —-—=—-1|-==-= u

W AN
LA
RIS
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HOLTEK ; ’

F—F LN

HT48RAS/HT48CAS
o RES £ RESZ LVR &4 | WDT 547 WDT %t 57

v— S RPN

(k-HaE) (—HEATHT) (—RUEATRY) (HALT F 5
MPO XXXX XXXX |uuuu UuuUUU |UUUU UUUU ([uUuuu uuuu
MP1 XXXX XXXX ([uuuu UUUU (UUUU UUUU (UUUU UuvUUuUU
ACC XXXX XXXX |uUUuuu UuUuUUU |UUUU UUUU ([uUuuu uuuu
PCL 0000 0000 [0OOOO 0000 |OOOO 0000 |OO0O0O0 0000
BP 0000 0000 [0OO0OO0O 0000 |O0O00 0000 |[uuuu uuuu
TBLP XXXX XXXX [uuuu UUUU (uUUUU UUUU ([uUUUU UuvUuUUU
TBHP XXXX XXXX (uuuu UuUuuUUU |UUUU UUUU |uuuu uvuuuu
TBLH XXXX XXXX [uuuu uUUUU (uUUuUU UUUU (uUUuUU uuUuUU
STATUS --00 xxxXx |-—-uu vuvwuuu |--1lu wvuuu |[--11 wuuu
INTC -000 0000 |-000 0000 |-000 0000 |—-uuu uuuu
WDTS 0000 01110000 O0111(0000 0111 |uuuu uuuu
TMRO XXXX XXXX [XXXX XXXX [XXXX XXXX |uuuu uuuu
TMROC 00-0 1000 (00-0 1000 |00-0 1000 |uu—u wuuuu
TMR1H XXXX XXXX [XXXX XXXX [XXXX XXXX |uuuu uuuu
TMRI1L XXXX XXXX [XXXX XXXX [XXXX XXXX |uuuu uuuu
TMR1C o0-0 1---1/00-0 1---1]00-0 1--——-|uu-u u--—-—
PA 1111 111141111 1111 {1111 1111 |uuuu wuuuu
PAC 1111 111141111 1111 {1111 1111 |uuuu wuuuu
PB 1111 111141111 1111 {1111 1111 |uuuu wuuuu
PBC 1111 111141111 1111 {1111 1111 |uuuu wuuuu
PC --11 1111 |--11 1111 |--11 1111 |——uu uuuu
PCC --11 1111 |--11 1111 |--11 1111 |——uu uuuu
PF -——— - ——1|-=-=-= —-—=-=-1|-=-=-= —-—=—-1|-=-=-=- ———-uq
PFC -——— - ——1|-=-=-= —==-1|-=-== —-—=—-1|-==-= u

W AN
LA
RIS
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HDLTEK# R L FE

e A

% iU 3 4 3 100 AT LLAE A FH 2 AR AR A ATTAS IR 0 N B SRR Ok RE . BR T
HT48RAO0-2/HT48CA0-2 F1 HT48RAO0-1/HT48CAO0-1, FHABRL S ()8 WL W
PR GRS BT LLE RS, [ 34 N30 100 I S I e A 935 2 1B T8
JE A I R TR DA IR %

RN P E
AT E P R AR GEI Bl A AT A/ B B i 2 B AR RC LR, GEFE
7 iF T MR ITOR N LU -

ARGV ER Y 7%

T ARG A S ML, A AR BRI B 2 OSCL I 0SC2, e ™
AT IARES S s it AT e A g b B e #s T AR R AR Ak
H R BRI ASNAAE OSCL. OSC2 Fldth 2 1] o HL AR 1 LR 11 41 26 4%

o]
)—l— osci1
=
0SC2
c
A/ B AR A
N RIS T AN [ R b A B R AR, AR ) LA
RS IR A C
AMHz /i 14 OpF
4MHz FLHRA% 10pF
3.58MHz jit & OpF
3.58MHz 3L {2 25pF
2MHz & i 5 LR 25pF
IMHz /1A 35pF
480kHz LR 300pF
455kHz LA 300pF
429kHz LA 3 300pF
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HOLTEK # s

RAHPH ARG 25

P T8 12 2250 B LA AT LLAR S RC HLERAE N R SR %8 . 5 B4E OSCI1 FI
GND 2z A iE# —A— 2 HEM B . X T HT48RA0-2/HT48CA0-2 A
HT48RAO0-1/HT48CAO0-1 K iit, MPHAEEFIAE 51kQF| IMQ [H], HAh R H
A ML BEAEYE I E 100kQE 820kQ2 ] P=AE RGNS B BRLL 4, FRERAIELS
OSC2 1Fk LLIEBIAMEB S AL IO H (). BAR IR 2e i B AL, (HIREY
B VDD, MRS ARG TS, FUAE A e T I ks B8
T EE MR G a1 36 o« AN RC P37 4 Rosc 152 % Mt sk 317 L8 RC i
it vs ISR Vpp R 2k K

0OSCH1
Rosc %

fsys/4 NMOS <«—— OSC2
Open Drain

H ARG %%

T 4 45 1

i

IV E IR G #

[T HT48RAO0-2/HT48CA0-2 Fil HT48RAO0-1/HT48CAO0-1, JHABZA S 5 fiplL
LS N WDT #kfds. WDT Ry #42—MogeMorse sy b H sk
RZ %%, EAE 3V 4N 1R [ BURE 2 90us I, HANTEAMA 44
AR, M B WL NE R, Rk s BB, {2 WDT ki a4k 4
H 301 HARFEE T IR A R ARIMERLE N b, 4 T Ih#E, WDT k¥
i AT DATE g A 18 TR G P4
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HDLTEK# R L FE

BT B E AR

PHERA SR “HALT” #5458 HLid e 45 5 .

o RUHRGEWHICIA

o RAM FHZFAE4R I N BARFFAL

o fiin WDT B £0JEEK H WDT #3% 45, WDT Fl WDT Tl ) 4i#% (Prescaler)
¥4 E F AR5 OE Bl 2t - U X T HT48RAI/HT48CALl .
HT48RA3/HT48CA3 Hl HTA8RAS/HT48CAS5 i 5

o JIAE N/ FURES R

o PDF Fr&EN 8 EALM TO br&EA s %

ARG Al LGB AMER A, A b Ek WDT i H ok 2 8 4o, th ] L@ PA/PB
1 MG TR AR08 o e R T 5 A9, RS I ) DA A B MO PR, A [ )
R LRGN AN . AN AIR S 5 17 WDT ¥ H AT LU 455K
Ja 5 WDT % =2 A7, (kA TO Al PDF kriifr, wJLLH & E A7k . PDF
b ] LUE I R 48 AT “CLR WDT” 4847 %, M4y “HALT”

$54 WA B PDF ARifr. Wi WDT Bt &4, TO brbhiihl B A7, [Hin
A G AFR P VB FD SP R, i e BAR A R RR EORARES

PA/PB. |1 R i 1 e b st ik 5 325 v ARWR — IRMAT I ESE . PA/PB. 11 (R BN
AT D o T T G B B T RE . RN DR S, RRIPRAE T —
SARAS AR PAT . WL RS P W e, T PR AE, WA SR
WAt A 1 B W SR V(R AR O, FRITIEAE N — SR A RS AT s B OC
() R W ARV LR AT, 0T 0 v W R 2 R A o BOR R E NS
H PR W SRR AR B R 1, AH R B R e D R JC . — B AR R A
[l BEH s EOK T2 1024 DN RGN BR W], #Hrgigul, —AN2 B PG feEn
B2 J5 o W AR I G 2 S e W, DB S ) b W R R A T IR —
AN B, G R S G T B PAT N IR S, e AR AN RN
SER G S ZPAT
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HDLTEK# s

I e 3%

B 1M ] 25 (1) Dy B B 1 RGP A AN AN nT 2 i A, P a AR e A
TE A B B OR A p . 24 WDT AR sk, e —A “BhAE
PE7 IBhE. EER S WDT #ERBE BN BREE, WA AH S F 2K T8
%t HT48RA0-2/HT48CA0-2 F1 HT48RAO0-1/HT48CAO0-1 15, WDT K Ehk
PIE R B U A0, Bl foys/do fsys/d FREEL— AT Ags, 4R Z0] LUIE
LRSI e, AT R 28 B 2", B4 3 27/ B 2"/ () WDT JA.
Kl WDT J& 1@ AN (8, g T foys/4 ARSI I0T A (8 7953 D 2R 2

HT48RA0-2/HT48CA0-2 Fi1 HT48RAO0-1/HT48CAO-1 P &l AEA H S HIE | 14 2%
fidso 1R, WDT BRI foys/4 MINHE, MRGEHNE BRI, 540
PhosiE N, JFH WDT R ZLe MR ER- . XSO, Rg A e
AR AT R EH S B

T 4 45 1

i

Clear WDT
Frequency Divider

Clock Source 3-bit Counter Prescaller
(System Clock/4) (8-bit)

Code Option
Select
> Code
Option —» yr\_/DT Clock Source (n=8~11)
ime-out on

-

B THIE 2%
HT48RA0-2/HT48CA0-2 F1 HT48RA0-1/HT48CA0-1

%1 HT48RA1/HT48CA1. HT48RA3/HT48CA3 Fll HT48RAS/HT48CAS 1l ,
B I BRI A, PR FHEROEI . IR A WDT ki,
ARG, B foys/4-

TN E AT H WDT #3548, B2 RGN a0, o2t 8 Biit
BAIRLL 256 KA — KR . WDT P4 45 2% (Prescaler) A] LU T/ Ak 51K
Fws R, WS NS WDT 472847 0. 1 Al 2, B WS0. WSI
AWS2, B R B ae S, a0 N R TR
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HDLTEK# R L FE

b7 b0 .
| — | — | — | — | — |W82|WS1|WSO| WDTS Register

WDT prescaler rate select
WS2 WS1 WSO WDT Rate
0 0 0 1:1
0 0 1 1:2
0 1 0 1:4
0 1 1 1:8
1 0 0 1:16
1 0 1 1:32
1 1 0 1:64
1 1 1 1:128
Not used, user accessible

FUER S W WDT I Ehfe il ol ML i 5 WDT i ay, 4w i
JAI2: K VDD, M T ZmAR L. a1 WDT BARIE R foys/4 HIRHE, 24
RGN H BB, IRANESE T, JFH WDT Wk L ey 1EH. 76
EMEOLR, REHGEELAMNTENOREN B sh. REEITE TR KIS
T, EEBUE A WDT R34

CLR WDT1 Flag Control
CLR WDT2 Flag Logic
1 or 2 Instructions Q
CLR
fsys/4 Config. 8-bit Counter
. Option — 056
WDT Oscillator Select (+256)
WDT Source Select Q WS0~WS2
WDT Time-out
™
F 1% E N 3%

HT48RA1/HT48CA1,HT48RA3/HT48CA3 F1 HT48RAS5/ HT48CA5

R FIBITIRET, WDT &l S8 “ B8R0, JFEAMREN
“TO” . SR RS AR, WDT #i iR AL R AE, & R 4L
SRR SP. A5 =R iE R DLAIRIE R WDT I %, 4 WDT Ji5 i gs
(Prescaler). & A AEAE 5347 (RES 51K ), 55 Rl ik S k45
A, A AR HALT 54 AR A PR 5 08 R B 11 & A7
v, IR UL RE . SR RIE R R — “CLR WDT” 54128 —
P2 “CLR WDTL1” #il “CLR WDT2” Pidde4. W T8 —Fhakde, HE
PAT “CLR WDT” {5 R WDT. 1 5 Pk P02 4T “CLR WDT1”
A “CLR WDT2” W3 A RERCINPE R WDT. 25 AR S ), i idh
T “CLRWDT1” , #EEPATXAIRS 21, HAHPIT “CLR WDT2” 4§
A4 BEE B WDT. [AFER) “CLR WDT2” 584 C4HUTE, HAHEIIT
“CLR WDT1” 4844 0] LIEBRE 1100 € I 4 o
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HOLTEK # F—

T 4 45 1

i

FERRIE TR

3t HT-IDE (A At , A8 2 v DL PR IE 0, JF A A7 AELET0UAF il s o
PITAT IR A5 0% IR IR IR AR GEEh e 5 B, ARV AR il R4S 21, BRERN
&, A SCHE L IR S B UG, VR AR I TR g
B X T Mask i B SR ML BRI — 28 58 SO AE ) A2 I i1 5 1
(R RN R

| HT48RA0-2/HT48CA0-2 1 HT48RA0-1/HT48CA0-1

NG Apea]

1 |PBO~PBI1:$T /5 Ml (f73k)

2 |PB2~PB7:$] FF/5 M EE (f73k)

3 |PCO:CMOS i Hh/#k gt (f73k)

P 4 1 I

4 IR mEA: RO/

I

5 |WDT: ¥ H/2<H

6 |CLRWDT: 12 %&4%

7 |B IR AR 2" fsvs, 2" fsvs s 2" fevs > 2/ fsys

BRIk I

8 |E S 12 84 13

9 | BB fsvs//8 , fsys/16, foys/32 , foys/64 KT 172 BN S

10 |BRBHR: fo/12, MT 13 EFHMNS

11 |BRIEITR: foys/24 , foys/48 , foys/96 JF T 172 8 173 HA5 I &

LVR 310

12 [LVR 3yiig: 4T/
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HDLTEK# R L FE

| HT48RA1/HT48CA1. HT48RA3/HT48CA3 Fl HT48RAS/HT48CAS

0N/ L

PAO~PAT:H4T FF/ 5 P (fL1ED

PAO~PAT: AT JF/C I Edr FEBH (413 )

PBO~PB3:4TJF/5C ] Lo bl CR735i)

PB4~PB7:4T T/ ] L4 bl CR75%)

wn| AW —

PCO~PCS:AT T/ L hr i B (i)

6 |PFO:FT /55 H] b4 HifH

PG A I

7 [BGEEA RO/

PFD L5

8 [PBO:MmAM A/ sk PFD i)

ERRELEEA

9 |WDT: /M

10 |CLR WDT: 1/2 44584

11 [BIIEERIE: WDT J¥8%/ foys/4

LVR 310

12 |LVR ZjRE: F1HF/ 26 M)

13 |LVR HJE: 2.0V B 3.0V
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HOLTEK E—F WHLEH

IOz ] i

N = = 4 nm
RC 835 A YR % 2%
Vpp=3V
<, VDD PAO—D-D- DD DD
o —_
100kQ2 2 RES PA1 —D-D-D-D-D-D
= PA2 AN AN A AN
= L 1osct \NZANVANVANPAN AN/
L x 0osC PA3 A DA AN DN
193 + Circuit AR AR KX
10kQ 47MF_L —— OSC2 PA4 \NZANVAN/ANVANVANY
0-1HF*—|— T See below PAS - OO OO
¢ Vss PA6 —D-D-D- DD
B4 PA7 AN DD
AN ZEAN VAN VAAN VAN VAN V4
220~100Q2 PBO
PCO/REM PB1
PB2
PB3
PB4
PB5
HT48RA0-2/HT48CA0-2 . \

HT48RA0-1/HT48CA0-1 —

osc RC System Oscillator
Rosc 51kQ<Rosc<1MQ
fsvys/4 0SC2

0OscC1

Crystal System Oscillator

i I
c = For component values,

consult Oscillator section
0SscC2

OSC Circuit

VERE: 1. YA VSS Al VDD Z [AlBCE —> 100 1 F HE& L2

2. BEACHERT AR, FfR T VDD REFEUE JFE RES B At TAF S OREFAE A 2L
A T A




HOLTEK RERE R 5 ML A A

> = = SH- gl
RC 50 b AR G 4
Vop=3V
1 VDD PAO —D-D-D-D- DD
100kQ 2 RES PA1—B-P-Q-O-D-O-O-D
= PA2 AN
T —{osc1 \NZANVANVANVAN VAN VAN VANV
x osc PA3 A DD DD DD
1Q§ Circuit A\ZANZANVAN VAN VANV VAN
g — osc2 Pas D DDDDDD
0.uF* = T See below PAS —D-D-D-D-D-D-D-D
¢ vss PAS —D-D-D-D- DD
%ol PA7 DD DD
A\ \NZANVANVA NV
120Q2 PB2
PBO/PFD PB3
_ PB4
PFO/INT
(Learning Input) PB5
PC2 PB6
EEPROM PC3 e
PCA4 PCO/TMRO
PC5/TMR1 pC
HT48RA1/HT48CA1 _ \
HT48RA3/HT48CA3 —
HT48RA5/HT48CA5
osct RC System Oscillator
Rosc 100kQ<Rosc<820k
fsys/4 0SC2

Crystal System Oscillator

consult Oscillator section

[ — For component values,

OSC Circuit

HE: 1 ZUAE VSS 1 VDD Z[A]JBUE —A 100 1 F (FEG A .
2. AR, #ET VDD (R IR RES B AT TR W (A
R AR f RS FE Y
3. RES M FL ML, @50t
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RC 33 d A4 257 LCD

Vbp=3V
T = VDD PA0 —D-D-D-D-D-D-D-D— Cs
100k =2 RES PA —D-D-D-D-D-P-P-P—(RD  HT162X
5 L1 osct PA2 —D-D-D-D-D-DP-PD— WR LCD Driver
S - e PA3 —D-D-D-D-D-D-D-P— DATA
10 ircui —
3 ez, —— osc2 Pas—D-D-D-DDDDD— R com sec
0.1pF* T See below PAS —D-D-D-D-D-D-D-D U U
— Vss PAS —D-D-D-D-D-D-D-D
<l PA7 —D-D-D-D-D-D-D-D LCD Panel
1200 PB4
PBO/PFD PBS
- PB6
PFO/NT PR
bco PB2
o3 PB3
poa PCO/TMRO
PC5/TMR1 PC1
HT48RA1/HT48CA1
HT48RA3/HT48CA3 _ T\
HT48RA5/HT48CAS5 =
osct RC System Oscillator
Rosc 100kQ<Rosc<820kQ2
fsys/4 0SC2

0osct Crystal System Oscillator

i I
c [ For component values,

consult Oscillator section
0SsC2

OSC Circuit

HE: 1. #IAE VSS R VDD Z I E—A 100 u F A 2
2. SprAEs b, BiGR T VDD {RRERE IEAE RES B o B0 T AR i SR 2 24
1 AR HL TS A
3. RES 0 SR, 8% T4
4. HT162X LCD 3N RN FIVELN ¥ EHE S Holtek M.
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T 5 R B LA P T

RC 5 & AP #51tr EEPROM Fit[i (

) RE AR )

Vpp=3V
? _T_ S VDD PAO —-D-D- DD D-PP—( Cs
100k 2 RES PA1—-D-D-D-D-D-DD RD  HT162X
T% L losct PA2 —B-D-D-D-D-D-D-D— WR LCD Driver
u 0OsC PA3 D-D-D-D-D-D-D-D DATA
1Q§ Circuit AN ZAAN VAN VAN VAN VAN VAN VAN v -
10ke 47uF_L+ —0SC2 PA4 —B-D-D-D-D-D-DD IRQ com SEG
0.1pF* T See below PA5 — - D-D-D-D-D- DD U U
T * VSS VarWar W  War WL War WarWary
PA6 ANZANVANVANVANVANVANZAN
<l PAT —- DD DD DD LCD Panel
120Q PB4
PBO/PFD PB5
T PB6
PFO/INT
(Learning Input) PB7
PC2 PB2
EEPROM PC3 PB3
Memory PC4 PCO/TMRO
HT93XX PC5/TMR1 PC1
HT24XX
HT48RA1/HT48CA1
HT48RA3/HT48CA3 o \
HT48RA5/HT48CA5 —
OSC1

Rosc
fsys/4

0SscC2

100kQ2<Rosc<820kQ

RC System Oscillator

C
0sct Crystal System Oscillator
[ For component values,
C consult Oscillator section
0SC2
OSC Circuit
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HOLTEK # F T BEENY

B

RRENH

AT T BRI E R e T E IR 24, IR0 — AR PR 28, H
MR R WL BT HR R 1 A AERERE R L, 4R 08 T e B A A0E
rfa, OB N4, Rt mnT DL DAt S A AT A A o

AT IS TS S FERTR 285, 5 P RALTIRE T 4 el

B4R

KB R T E MR IR AT . 433 T sl 3 ) 35 22 /4R
A JEHH . —ANEA EIAG T IUAS RS E A, AN S 8MHz ) R St
B T, KIEBD HIERAVERAE 0.5us FRRATSERG 1043 S sl FH B 1 DR £E
Lus PHATIE R HARTFEE NN 2 T I 5 218 F8 1 &£ IMP. CALL. RET,
RETI Al £ 454, (HUUR AW BRIV A8 IC 1 3 47 4% PCL s 2469k —
AN AN CLHAT . BIHEA IS PCL 1N 288k 1T 5 250 B Wb 48 8 Mo bk i),
T AN AW LAAT. B “CLR PCL” B “MOV PCL, A”. T Bk fir 4
IR SE, TR LR 45 SR 2298 BB Sh Vs 2 A6 2 — AN R, n Ay
W —AN A IR AT

A EE NS

P HURE PP 1) Bl At 12 3 A Y s 0 BRI 32— o AR =k MOV (11354,
Kt AMEFT LU PR A7 a5 78 28 N as (2 IMAR), 1 HLREWS ELREAS 3 37 B # 2
FNas o B A% e HLEE AR N 22— AR AT S 1 AU B AR B A A ) 2
3 11
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HAREH

SIS SRS A G A B WL T 7 LA e 0 AR S i LN
(IFEA R, RSN S IE 5. kg SO Y 255 sl i 45 1
/DT 0 I, R R B A AT A ALY )@ . INC. INCA. DEC #il DECA
FRARAE T 6 — N5 Huhk (O (e i — sk — it oh g .

BEMBAIEHE

FrRUEZHHZ E 41 AND. OR. XOR M1 CPL 4 #3405 78 B RE B0 A HL P 3B 195
AR, WTRK 2500 BRI TR 4, B A Ul ok RN . 1E
P HERIEE T, MR HERNE, WERE R EL . RIS R
iz e A 454, it RR. RL. RRC Fil RLC $#24L 1 i) A2 8 i) 47 8%
AL 5% BT a2 T AT o L P RE PP, B0 ol AN o A7 2 i
B R bREAT, T A ) v AR G . B A A S n N AR etk S RRVA IS 5
ARt

G ST RNEES ] e

REFF 73 SOTRIE ] IMP 452 Bk 245 € ht sl ] CALL #5825 F2)7
MK WHZARLET S PR PRIAT e e, Rfr it EIR Rl JsK 1
ko XA HTBCEAE TR HLURRB454 RET SKSEHL, el R k]
CALL 454 Z Ja it . /£ IMP 54+, B2 e U B2 — MR it bk 2.,
FFANTE I CALL $5- SLBklel. — AN ERA I SR 22 2 PFbEe, A AFe
A7 A 45 2R E AR AYRSE o SBEORBEAL 550, FRPP R QRS AT T — 4404
o I HLBE S 1P ORIIR 2o IXEE) SR R L R IO B, e 2 1]
REAEAMIIT RN, B e A AR A7 18

frEs

S EE A7 it 0 — LR AR R R R ML P2 —, TR X T i
S VS RIS A H - AN gl A7 s 11 A 5 BRI AT A AT “SET [m].4” 5
“CLR [m].i” $54 R ¥ e I m b ol iAo W R B IR, R P B il 2
SEBE N U 8 A7l ALK SR, AR AR S . IR
AN-EE-5 W RE P BLAE U 738 S48 4 BT AR
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BERIBH

HAn AR T 2 A s sE i, AR A A B i i, LR S 2R
PRI TR AR A L ROAME, D 7GR, R T HL SRV AR R
FPAE Al b g — BBl ] ELR AR IR X, R R B AL R Dy AR 2 BT A) X 4
PR T

B

BT LRI A Ah, SRR T R “HALT” 54 AU
Wb P S R 5T 1B 6 T AR 1 05 I SR o i £
P U 25 B e 4
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i)
x: LRI

m: Bl A7 fif st ik

A: BINgs

i: 0~7

addr: FEJFA7- il ay kit

Bhie | B4 AR | Ag | wwmsa
BEAREH
ADD A, [m] ACC SEFRAAk g, 458N ACC 1 Z,C,AC,0V
ADDM A, [m] | ACC 5¥lA7fasAiin, 45 FRBNEIAT it 3 1™ | Z,C,AC,0V
ADD A, x ACC 57 RN, 453N ACC 1 Z,C,AC,0V
ADCA, [m] ACC H5¥ufritias MEAibrEAMIN, 4590 ACC 1 Z,C,AC,0V
ADCMA, [m] | ACC S¥EAE0# . SERIFREATM, &5 BB | 1 | Z,CAC0V
SUB A, x ACC 5 7RI, 453N ACC 1 Z,C,AC,0V
SUB A, [m] ACC ¥/t 2 A, 45 R ACC 1 Z,C,AC,0V
SUBM A, [m] | ACC 537t s AR, &5 RIS A7 i % 1" | 7,C,AC,0V
SBC A, [m] ACC 5%t as . ML RREANL, 45 A ACC 1 Z,C,AC,0V
SBCM A, [m] ACC SHURAEME RS BERIEREHIR, 45 RN EaR s | 17°° | Z,CAC0V
DAA [m] B IEIB SN ACC HOE TR b JFke gt s | 1N C

NBAFA 75
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F—

F I8

LEI

s

Byt | BLAF LR | B | Ewsmsi
BiEIEH
AND A, [m] ACC S5 AMHM “ 57 B85, 438N ACC 1 Z
OR A, [m] ACC HHUEAF e “8” 85, RN ACC 1 z
XOR A, [m] ACC SEfrfikast “ ok 125, 5% ACC 1 z
ANDM A, [m] | ACC 5¥ilsfrftizsti “ 57 B85, RN EHAA 2% e z
ORM A, [m] ACC H5Yafrftiosti “o” B85, RS2 1 z
XORMA, [m] | ACC S¥fifrftietl “fok” 188, g AEdimesas | 17 z
AND A, x ACC 53Ry “ 5”7 185, RN ACC 1 Z
ORA, x ACC 5 Rl “sk” i85, 488N ACC 1 z
XOR A, x ACC 57 Rl “mul” 188, ZHMN ACC 1 Z
CPL [m] S B AP RS B, 45 RS 7 it o e VA
CPLA [m] S B A A U, 45 RN ACC 1 z
FIFER
INCA [m] AR A A, 4N ACC 1 Z
INC [m] REEIRAAAERS,  SRNBIR A e z
DECA [m] I IREAR AT A%, 45 RN ACC 1 Z
DEC [m] SR AT A, 45 BN B A7 i o e Z
BAL
RRA [m] AR ih s —10n, 45 H BN ACC 1 bR
RR [m] BARAEME B AR, &5 BIRABAR A% et J
RRCA [m] WU B as A B, RN ACC 1 C
RRC [m] WU B Ao A B A, S5 RN B A 2 e c
RLA [m] ARG e —07, 45BN ACC 1 b
RL [m] BARAEE IS I — 0, S5 BN SR AR i 2 1ree bR
RLCA [m] TR AR A it as 2o B — 1, 45 JUN ACC 1 C
RLC [m] WU B AL e AR A, SR\ B A 2 e C
BaEtkiE
MOV A, [m] BRI R4 S ACC 1 En
MOV [m], A % ACC % B BIRAE1H 4% 1 x
MOV A, x HAr L% 2 ACC 1 X
MIEE
CLR [m].i 1T 5 A A7 2% e ER
SET [m].i W E AR A A A e b
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Byt | il e | B | Ewsmsi
%%
JMP addr P a8 2 ¥
SZ [m] R GRS N E, WIS T 4484 1ree o
SZA [m] HARAT LT ACC, WARNENE, P F—4&HE4 | 17 ¥
SZ [m].i IR BARAAEAR I A%, BT N —4&FR 4% pree ¥
SNZ [m].i WEREARAAER I AR, Bk T — 4484 1ree ¥
SIZ [m] R AR, R RN E, WPk %484 1ree o
SDZ [m] IERBARAAER, WRGRAE, WPod F—4%HE4 e ¥
SIZA [m] B SEHARAAE S, WL RN ACC, WnRgE A%, Wk | 1 ¥
o —%&R4
SDZA [m] BIRBRAAE S, WS TN ACC, RS RoAZ, Wik | 1 ¥
o444
CALL addr TFREFEVE 2 bR
RET MFFRFIR A 2 ¥
RET A, x MWTFREFIREL, IR BIEURN ACC 2 R
RETI TR ] 2 T
'R
TABRDC [m] BEHCYET IR ROM A2, FRi% 2448 /7 i #3A TBLH | Note R
TABRDL [m] R JE L) ROM W2, % S Hds A7 g s A1 TBLH [ Note b
HEiksd
NOP T4 1 x
CLR [m] T R A A7 2 1ree ¥
SET [m] wE R A [ Note %
CLR WDT ERE e 3 1 TO,PDF
CLR WDT1 THUH bR A 1A I 2 1 TO,PDF
CLR WDT2 TH B 1 A I 8 1 TO,PDF
SWAP [m] T HARATAE S 0 = T, 85 RN A7 4 1ree &
SWAPA [m] SEHHAR ARSI IG5, 2598 ACC 1 I
HALT AN 1 TO,PDF

HER: 1L WBERATE, WURICEIN S RAS BB I 2 AR, W R sea skl
W —ANJE R
2. AT A B PCL IR A 20K 1 22 2 AN A R AT
3. % “CLR WDT1” 1 “CLR WDT2” 415, TO M1 PDF bR thiF &2 AT 4,
R, “CLR WDT1” fl “CLR WDT2” #5047 )5, TO Fl PDF AR S #0052,
BRILAh TO I PDF b i fRFEAAL .
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=

A EX

ADC A, [m]  Add Data Memory to ACC with Carry

e K9 € BR At A% BINAS A HERL AR AL N BRI , J0485 R A7 0] 2 ds .
DIRedos ACC € ACC + [m] +C

Mmts&Ef, OvV,Z,AC,C

ADCM A, [m] Add ACC to Data Memory with Carry

i Ui W] Yot @ BARAE A . BINASFIREA ARG AL N BARIN S, FE45 RAd A7 145 2
PEAF e o

P N [m] € ACC + [m] +C

gmbskif,  OvV,Z,AC,C

ADD A, [m] Add Data Memory to ACC

542 UL W R e HAR AL A A RN 2R N BAIN G, R4 R A7 B onds .
DhfeRoR ACC € ACC + [m]

wbr &, Ov,Z,AC,C

ADD A, x Add immediate data to ACC

T4 i I IERZIRVARIE A G R Eaw Y1 A S R Ea I
e ACC € ACC +x

MmbREN  OV,Z,AC,C
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ADDM A, [m] Add ACC to Data Memory

EEe
Lhfes
SRR AL

AND A, [m]
54Ut B

Lhie#s
SRR S AL

AND A, x
AU
Daekon

SRR AL

ANDM A, [m]

R4 UL

RERIR

BT
CALL addr
R
iR
R (L
CLR [m]
A

Lhfgs
SRR AL

K 4a o 0 Pa A7 i A 0 2 MA N BAR NS, 4 R AE 095 e B e A7 i 4
[m] € ACC + [m]
OV,Z,AC,C

Logical AND Data Memory to ACC

R AL S IMES A E Bl A7t T AR A AND [IIs 5, ARG HEES A A [l
Klnas.

ACC € ACC “AND” [m]

Z

Logical AND immediate data to ACC

Yo A7 e Bomas b B FI ST RIAL/E AND [RIs 57, AR5 045 A A7 ] Bngs .
ACC €« ACC “AND” x

V4

Logical AND ACC to Data Memory

REAFAEAR & Bn A7t s AN 2N T B/ AND s 5, SRR HE4E Rk A7 ]
Hnfifbas o

[m] € ACC “AND” [m]

z

Subroutine call

ToAAT IO T E bk B RE 7, BRI R AR B Se 0 1 R4 N — D 2T Y
A Mtk I R NHER, BeE AR Mkl IR AR bk 4R 2L AT REY, T kdR
ity EAMIE S, P> 2 IR 2.

Stack € Program Counter + 1

Program Counter < addr

None

Clear Data Memory
i A7 s P I RE— AL NE RN 0.
[m] €< 00H

None
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CLR [m].i
R4 1
YiRe RN
ALY YA

CLR WDT

R UL

RERIR

SRR S AL

CLR WDT1

EiES

RERIR

SRR S AL

CLR WDT2

EEe

RERIR

SRR S AL

CPL [m]
R4 1
YIRe RN
ALY YA

Clear bit of Data Memory

T B A s P I 1 ALIE RO 0.
[m].i <0

None

Clear Watchdog Timer

¥ TO. PDF bri&S A7 fl WDT 4 #8i5 % .
WDT cleared

TO <0

PDF < 0

TO, PDF

Pre-clear Watchdog Timer

¥ TO. PDF b fifl WDT 2 #i5 %, i s itis & 2455 CLR WDT2 g
ENE A PATAHAER], EEWAT ]IS 55 CLR WDT2 A2 %
PATREATATIE ]

WDT cleared

TO <0

PDF < 0

TO, PDF

Pre-clear Watchdog Timer

¥ TO. PDF b fifl WDT 2 #i5 %, i s tis & 2455 CLR WDT1 i
NE A PATAHAER], EEWAT ]IS 5 CLR WDT1 A2 %
PATREATATE A

WDT cleared

TO <0

PDF < 0

TO, PDF

Complement Data Memory

R fe e Bl A it s h IR AL BOZ S, AT TN 1220 500 42 1,
[m] € [m]

Z
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CPLA [m]
R4 10

ek
SRR S AL

DAA [m]
R4 1

RERIR

SRR S AL

DEC [m]
EER A
ThieFR
FEMAAR A7

DECA [m]
A

haeRoR
SRR S AL

Complement Data Memory with result in ACC

Bt e Ba et IR AL BOZHE S, A TN T AR 0 300 48 1, 14 2R ik
it A7 0] 5 s HL &St A7 At 8 v B ) ARANAZ

ACC € [m]

Z

Decimal-Adjust ACC for addition with result in Data Memory

WGATAE B as N BB 4 BCD 3k 30D B, iRAK 4
PERT 9 8% AC bR BT E AL, WILEAR 4 A E—A 6, AR 4 AL AA
A2, WERE 4 ALK T 9 80 C ARG E A, WIEE 4 67 E—A 6, HuEHlm
e T EE MK S M as MFR S ARG, 20l i - 00H. 06H. 60H 5% 66H, H
A CAREA VPR PILTR 25 m, 4R 5as BCD #0021 KT 100, Jfn]
DATEAT XU B2 -1 8o

[m] € ACC + 00H &,

[m] € ACC + 06H &%,

[m] € ACC + 60H I%

[m] € ACC + 66H

C

Decrement Data Memory

ReAE T 8 Bt A7 fifi s A PRI B ok 1
[m] & [m] -1

Z

Decrement Data Memory with result in ACC

P AESR s A7 il s N IR 1, JE 45 Rk A7 ol S0 o ELEO A6 4 i Ay
B,

ACC € [m]-1

Z
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HALT
R4 UL

RERIR

SRR S AL

INC [m]
54Ut B
DfeRoR

SRR S AL

INCA [m]
EiE Rl

RERIR

SRR AL

JMP addr
AU

RERIR

SRR AL

MOV A, [m]
EER A
ThieFRR
FEMAAR 257

MOV A, x
R4 10
YiRe RN
ALY YA

Enter power down mode

BEAE A5 (LR P (R HAT I H OGP ZRGEIS B, AE B0 A7 it 24 R 2 A7 24 1R A AT
R, WDT RIfiis st (Prescalen) #5 %, Ei5br & A7 PDF # & 47 H WDT i
HbREAL TO Pl % .

TO <0

PDF < 1

TO, PDF

Increment Data Memory

Wadi & B A7 At 2% A BB n 1.
[m] € [m]+1

Z

Increment Data Memory with result in ACC

K 2 Bt A7 it s Y RO I 1, &5 SR A A [0l 2000 s LSO A7 8 T A N 2
AR,

ACC € [m] +1

Z

Jump unconditionally

REFF U EES 1 A AR e ML E BT EA, R Fy BT I GRS I0A T, 3 s b i
WA, BIEHEN DR I, PrRASEdR 4o 2 AR HE 4

Program Counter < addr

None

Move Data Memory to ACC
K4 72 Bt A7 fidt o RO A A SR 2 R s e
ACC € [m]

None

Move immediate data to ACC
PERVALIE = WNEY- ) IE L
ACC € x

None
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MOV [m], A
R4 1
YiRe RN
ALY YA

NOP
RA U
e

SRR AL

OR A, [m]
AU

ReERIR

SRR AL

ORA, x
52 Ui ]
hER R
SRR AL

ORM A, [m]
R4 10

haeRos
SRS AL

RET
R
Lhfegos
SRR AL

AR 8 7 LS R T
Move ACC to Data Memory
K N ) A 7 T I S HE A 4 o
[m] € ACC
None
No operation

FEAE, TR AT S FE L
No operation

None

Logical OR Data Memory to ACC

R A7 A8 BN s A E Bl A7 il 4% H I B AF OR 1125, SRS L4 R 1710 2
N o

ACC € ACC “OR” [m]

z

Logical OR immediate data to ACC

KA AL s h R AL EUE OR WIS 5, RIS 4s RAkAr Rl SN s .
ACC € ACC “OR” x

z

Logical OR ACC to Data Memory

FEAFAESR T BAR A7 A A BN P A EE AT OR HUIESE, AR &S At [0 %
A s o

[m] € ACC “OR” [m]

Z

Return from subroutine
W HERE DX B e 2 A e v s, R p R P bk 2R SRR T
Program Counter € Stack

None
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RET A, x
R4 1

SRR AL
RETI
iR
Lhfgos
SRR S AL
RL [m]
EiERe
Lhfeos
SRS AL

RLA [m]
R4 10

SRR AL

RLC [m]
EER A

RERIR

SRS AL

Return from subroutine and load immediate data to ACC

K SR DX ) BB ] R R P B HL R s N S R, R p HR ] ) bk 4
BT .

Program Counter < Stack

ACC € x

None

Return from interrupt

R HERR DX PR H R o] 2 R e o s HLrh W Dh eIl I EMI A7 S8 gl g, EMI
e WA ) 3 R T (FF A7 4% INTC (W25 0 £7), WRAEHAT RETI 42
BUSEAT T WA A N, DI AN o Bps £ 0] TR 2 B e A

Program Counter € Stack

EMI < 1

None

Rotate Data Memory left

Wt e B AF A N B AR 1AM, B 7 AR5 0 4.
[m].(i+1) € [m].i; (i=0~6)

[m].0 € [m].7

None

Rotate Data Memory left with result in ACC

Kt e BERAF A N B0 e 1AM, HEE 7 A5 0 A, TS A7 (1 45 2R
it A7 0] 5 s HL St A7 At 8 v B N RANAE

ACC.(i+]) € [m].i; (i=0~6)

ACC.0 € [m].7

None

Rotate Data Memory Left through Carry

K4 78 Bt A7 it i 1) A B IE RIRE L bR A A ) e 1AM, 38 7 AL HOHERL A HL
JEAS B ERFR 7S AL 2258 0 A

[m].(i+1) € [m].i; (i=0~6)

[m].0 € C

C < [m].7

C
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RLCA [m]
AU

RERIR

FEMAAR A7
RR [m]
R4 1
YiRe RN

SRS AL

RRA [m]
R4 U

SRR S AL

RRC [m]
54Ut B

RERIR

SRR S AL

Rotate Data Memory left through Carry with result in ACC

K Fi 8 BE A7t 2 1) N B [RIREAL R S AL ) 2e 8 1AM, o 7 ALEARRER A7 HL
JEASRIBEA AR AL A5 0 7, MRS 0 45 F it A7 0] Z200 s HAE 776k s mh 0
A,

ACC.(i+]) € [m].i; (i= 0~06)

ACCO < C

C & [m].7

C

Rotate Data Memory right

Kt e B AF A N B I AH 1AM, B3 0 ARl EE 7 £,
[m].i € [m].(i+1); (i=0~6)

[m].7 € [m].0

None

Rotate Data Memory right with result in ACC

Kt e BERAF A N I A 1AM, BB 0 AR I3 7 A, TR A7 1 2 2R
it A7 0] 3 s HL St A it 8 v B ) RANAZ

ACC. € [m].(i+]1) ; 1= 0~6)

ACC.7 € [m].0

None

Rotate Data Memory right through Carry

K45 RE B A7 it 2 1) ) BE I RERLAR S AL I A 1AMz, 57 0 AL HUREERL AL HL
JEAS B ERBR S AL 258 T A

[m].i € [m].(i+1) ; (i = 0~6)

[m].7 & C

C < [m].0

C

90



HDLTEK# BT FLSGEX

RRCA [m]
R4 1

RERIR

SEMRR S AT
SBC A, [m]
54 i
Difie R
SEMRR &AL
SBCM A, [m]
52 Ui ]
Uifie R
PA LY A

SDZ [m]
B

SRR S AL

Rotate Data Memory right through Carry with result in ACC

EREIEpER € ap e TR DI S CATIBER VA An Y VA LV £% 220 Wt b VAR S VR VA VR pw i VA VAIE
JEAS IR AR SRR B8 7 A7, TR Y 45 FAidt A7 0] S0 HLA 776k s rh 0
WEAZ .

ACC.i € [m].(i+1) ; (i= 0~6)

ACC.7<C

C & [m].0

C

Subtract Data Memory from ACC with Carry

K N T B 5 4 e A7 A A BMBERL AR AL 1) SAHYR, JEE R A7
ISR nds. RGN, C WREALHERAD 0, RZERMIES 0, C hrdfs
BEN 1.

ACC € ACC—-[m]-C
OvV,Z,AC,C

Subtract Data Memory from ACC with Carry and result in Data Memory

K 2% b Bl L 1 E Bl A7 i s A B AN IERL AR AL (0 ST, JE4 R kA
IR At WERER RN, C bl BN 0, RZ AL 0, C bx
GALEN 1o

[m] € ACC —[m]-C

OvV,Z,AC,C

Skip if Decrement Data Memory is 0

R fr g B AE A N BB 1 )m, REER Ny 0, MIRE P V4GS 75 1 Bk
R %459, B TBAE N IR S ERMA NSRS A, Frilttdn<
N2 A AR WIREERAN 0, WIFEPARSEAT F TR

[m] & [m] -1

Skip if [m] =0

None
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T 5 R B LA P T

SDZA [m]
R4 10

ek
SRR AL
SET [m]
a1t W]
ek
SRR AL
SET [m].i
it W
e
SRR AL
SIZ [m]
1t
ek

SRR S AL

SIZA [m]
A

Lhfes

SRS AL

Skip if decrement Data Memory is zero with result in ACC

e e Bl AE A N A6 15, BnsREE RNy 0, MRS vHEGE I 1 Bk
R84, Bas Ratiiedr 1 2 s BAs e B e RN AEAAL,
THAF T I S RN DI, PreltiR o 2 A RIS
Lo WIREERAN 0, WIFEFPIRLEIAT T M2

ACC € [m] -1

Skip if ACC=0

None

Set Data Memory
R f5 e Bl A it s 1B — ML BN 1,
[m] €< FFH

None

Set bit of Data Memory
R fr e Bl A A 120 1 LA 1o
[m].i< 1

None

Skip if increment Data Memory is 0

Reag e B A e I oG 1 e, WRER N 0, WIRE o Hds #oin 1 ik
MRS, mTHE AR N S BRI AR M, FrRltE 4
N2 AR . WERETRA 0, WIREFARSEAT T IR 2.

[m] € [m]+ 1

Skip if [m] =0

None

Skip if increment Data Memory is zero with result in ACC

Kefre Bl e i A ASE N L 15, AnsREE RNy 0, MR vHEGE 0 1 Bk
R84, as Rttty 0 2 s BAs e B e h N AEAAL,
THAF T I S ERmA DI, PreltiR oy 2 A RIS
Lo WIREERAN 0, WIFEFPIRLEIAT T HIFKIFE2

ACC € [m] +1
Skip if ACC =0
None
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SNZ [m].i
R4 1

RERIR

SRR AL

SUB A, [m]
EiE Rl

RERIR

SRR S AL

SUBM A, [m]
54Ut B

R

SRR AL

SUB A, x
52 Ui ]

RERIR

SRR AL

SWAP [m]
54Ut B
TheFR
FEMAAR A7

Skip if bit i of Data Memory is not 0

W SRR e AR A AR SR 1 A AR 0, WIREFP VR EE N 1 B N — %484,
TG N 38 I S BRI — 182 W, FrBLE 420 2 AN R 4R
Lo WRGIRAN 0, FEFIRELHAT FIHHIFES .

Skip if [m].i # 0

None

Subtract Data Memory from ACC

K RGN AR E B A S B, JEARAE AR R g . WREER
AL CRRAEALIFHER N 0, RZERNIES 0, C Il E N 1.

ACC € ACC - [m]

OvV,Z,AC,C

Subtract Data Memory from ACC with result in Data Memory

K RN AL AR E B A S B, JEA RS A R B A i s . 2R
SR , CHRSAIEERA 0, RZERMNIEEL 0, CHARGMIEN 1o

[m] € ACC - [m]

OV,Z,AC,C

Subtract immediate Data from ACC

W R mEs T AR E LRI, R R A R B . WRE N f, C bRAEAL
A0, RZEERMNIER 0, CHEMBEN 1,

ACC € ACC-x

OV,Z,AC,C

Swap nibbles of Data Memory
K fi 2 Bl A it s AR 4 2 5 v 4 L E AT #e
[m].3 ~[m].0 <> [m].7 ~[m].4

None
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T 5 R B LA P T

SWAPA [m]
R4 10

S AR &AL
SZ [m]
54Ut B
YIRe &R
ALY YA

SZA [m]
54Ut B

FEMAAR &AL
SZ [m].i

R4 UL

Lhfes
SRR AL

Swap nibbles of Data Memory with result in ACC

K da e BERAF A IS 4 A2 8 4 A7 EAHASHe, SRS H045 A A7 0] S 4% HAK
FAFE SR A B

ACC.3 ~ACC.0 € [m].7 ~[m].4

ACC.7~ACC.4 € [m].3 ~[m].0

None

Skip if Data Memory is 0

URAR B A N A 0, R B #5001 Bkl F— 44654, T
BT T 1R NS EORIEA 1AM, Breltds &0 2 AR 2.
WERGTRAN 0, FEFPARSERAT R IR 2.

Skip if [m] =0

None

Skip if Data Memory is 0 with data movement to ACC

R fr g B A i N A 2 20 ds, WRAEDh 0, WIRE PSS #5n 1 Bk
R 5459, B TBAS N IR S ERMEA IR A, Frilttdn<
N2 A AR . ARG RAN 0, FRFPgRaLAT R i<

ACC € [m]

Skip if [m] =0

None

Skip if bit i of Data Memory is 0

USRS B AR o 1 A0 0, WRR PP Bis i 1 Bkl R — 4484, T
WG T 1R NS EORIEA 1 A, Breltds <o 2 AR 2.
WERGTRAN 0, FREFPARSEAT R IR 2.

Skip if [m].i=0

None

94



HDLTEK# BT FLSGEX

TABRDC [m]
R4 10

SRR AL

TABRDL [m]
54Ut B

RERIR

SRR AL

XOR A, [m]
54Ut B

Lhfes
SRR AL

XORM A, [m]
54Ut B

Lhfggos
SRR S AL

XOR A, x
54Ut B
DfeRoR

SRR AL

Read table (current page ) to TBLH and Data Memory

R AMARET TBLP i ORE AR AR 79 CY B 0O R 2 48 € Bl A7 il s HK v
¥ i# % TBLH.

[m] € FEFPARUS(IR 1Y)

TBLH € F&/ 7R (&5715)

None

Read table ( last page ) to TBLH and Data Memory

KRk Fi et TBLP JraR R e AR 75 (B Jn — SO 2457 & Bl 774l & HoR
711 #% 4 TBLH.

[m] € FEFAUB(IR7Y)

TBLH € F&/ 74U (/&771Y)

None

Logical XOR Data Memory to ACC

R AL R INES AR & Bn At s TP B A XOR IS5, ARG HEE A1 ]
Klnas.

ACC € ACC “XOR” [m]

Z

Logical XOR ACC to Data Memory

R AFAE TR E Bn Ak 4 A R s R A XOR IS5, R SHEE ALk A7 ]
HnAr s o

[m] € ACC “XOR” [m]

V4

Logical XOR immediate data to ACC

Y A7AE ZUIna% P B AT RIS/ XOR HIIESE, ARSI 4E Bk A7 0] S0 as .
ACC € ACC “XOR” x

V4
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FIYE

I8 5 Mg 4%

HARS

PERET HVC e SRR P G, HH %A 2 135 2% (Holtek Assembler)dm i3 il H #r S A
(Object File), FF M4 1% 8% (Linker)i%E 42 77 £ AT-45 S (Task File).
JEFES¥(source program) Hii% fi)(statement) F1 4% (look up table)ZH 1%, fE4mPFas
AT G BEERAR P PAT I 2345 T4a 7w, 1 A) 2 B iE £ (mnemonic) . #4F £
(operand) 173 fi# (comment) 41 i o

NERAE TSR BT B A S
Yapl #ik

P

RS A T E A AT, R A A AT R
HASM [options] filename [;]

[optional items]

options M43 S JERERIEMR), 10 filename WA E . (HIEAEE S EAER T
I35 MR e A ok 2 Y, AT o

KA N3 L E AR P AN BCE 2 (LB T0, R 5 Pl 3 238 I 1Ty 2 1 2 i
KOPBHIETH, BT AIETE

{choicel | choice2}

EANELN RS AL L FIRBA RS, BImLLT IR R

Repeating elements. .. PUBLIC namel [,name2[....])

name2 2 Jri ) =ANESE TR RV E L 1458, RESNA 2R E
SRR FFRITT .
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B RTRTE
BRI 2 T
AN AN e S
o LIPS RAE R
o REPIRAZIT (B TVERE) Bb B AR tab 154 HTT
o WORIFRIRNG LI, BHL, GERETEL RS T Oy
KT

R
WA A bR S DU e s a) ], R AP AR S, WA 20AE 4% Bk
B ANE T ). ARH NI TR K

A~Z a~z 09 ? @

FEALIH AT LR BRI -

o AWAEHIET 0~9 AN BFRIE— D FHF
o PRBEFIIAE N AR

o AT 31 N FAFHOATT

BeAETH

BAETUE SCTMIE G A, DhiRS 5182 . DhiR S ORAR T 9 s W o 75 4
BRI A H bR o 47N T B HLAT S e S P AE g PN ™
HAred, HErfE 2 AT IR S 5 LI Ia

BAEHIR
BAEHOE O AR T B, s WL RIAXME 880
o

R

VERE NS R A ) — R RGR 5 W o G P ds A9 . AEMT{EN 5 22 A
TR o
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I hie <
S5 P D0 35 JEL KA 40 P B 0 T 100 56 FL RS, 430 D 0 T DL BLAT
AT

FHUERFEHRTEL

S B Xk
IF
Statements
[ELSE

statements]
ENDIF

- B
IF expression
IFE expression

o Uil
h¥54 IF Al IFE X H )51 expression AT
W expression MEME NI, HFZANE, WA IF 5 ELSE 8 IF &5
ENDIF (X ELSE) X [HJfi Wik f) sk,
R expression MEUH M, 5 2 N, WFE IFE 5 ELSE I} IFE
5 ENDIF (X ELSE) Z[H i ME ) s
o
IF debugcase
ACC1 equ 5

extern username: byte
ENDIF

FESETEEI T, WIRFTS debugcase HIHUENIL, WA NZE, WAE
ACCL WIBUE R BE N 5 A username # A B4 SMBAE
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S
IFDEF name
IFNDEF name

o Uil
IFDEF fll IFNDEF ) 2 R /EMI name £ EWE X, HE name CIERTI
B SXChbRS . A RET S, W{E IFDEF 5 ENDIF 2 i) ({1 ) # b g%,
AU name &K # 2 X, WI{E IFNDEF 5 ENDIF . [8]ff)15 A1) & 4 2
B, SRR ARt R Z T ERRE.

. b
IFDEF buf flag
buffer DB 20 dup (?)
ENDIF

fESCuBIh, N but flag #idske X, WA E A2 25 4% butfer.

XA FIh TR 4

S
INCLUDE file-name
a2
INCLUDE “file-name”
o UiHH

AR S SAEgIERT, EFANLMY file-name W, MAZREYET
VRSO, FR VRS . iR gs a4t 2 7 2 IR E.
o
INCLUDE macro.def

EIVEEIT, WIERS S A macro.def WINVEFET, AT 2MH]
IURRE P A
- B

PAGE size

o Uil
R4 T8 R P 9138 S (program listing file) P 4 — DT AT,  HVE A
T 10472 255472 10], HiiEasHIERME N 60 17

o Jufl

PAGE 57

TEMETEE T, R AR SRR — TR 2 5747
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S
.LIST
.NOLIST

A
Ph#E4 .LIST FI.NOLIST HIKLiE & B YRRE AT A7 il BIFE T 4128 3L
4 (program listing file). . NOLIST 22% (5 I 5 (VR R P A7 5 BIRE 7 41 26 3¢
4, 1. LIST NS5 YRR A7 S BIRE P AR SCAF o dnids M BRINE
A .LIST.
o Jufs
.NOLIST
mov a, 1

mov bl, a
.LIST

FHAYEE Y, B . NOLIST 1. LIST Fitull (W 4535 S AN S W47 S B FE
Jy )2 S0
- B
.LISTMACRO
.NOLISTMACRO

o il
th¥54 . LISTMACRO 45| 34w if st 22152 P FE A @ i T B ) #A7 S
FIFLFEHNE . hF54 . NOLISTMACRO M H1 1B AT AT %246 4 IiE1]
PRSI ERINE N . NOLISTMACRO.
- i
.LISTINCLUDE
.NOLISTINCLUDE

o Ui
.LISTINCLUDE < 5|34 k4 IT A 1% 3 (included files) ) A A5 A
FEIFHIZE M, . NOLISTINCLUDE £ 4% 14 B2t S0 i a3 SOk
WA SR HIE AT, ik BRI E ) . NOLISTINCLUDE.

- EE

MESSAGE ‘text-string’

o Ui
th 5 4 MESSAGE 7| T % & ¥ text-string Won T B & L,
‘text-string’ B FRFLAEH] X L5 SRR K
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S
ERRMESSAGE ‘error-string’
. B
th174 ERRMESSAGE 5|38 iFdt niiiRfs &, ‘error-string’ 7y
PR DZHALE FH — X L5 |5 Rk K

B hiE4S
>  \E F

; text

o Ui
VEMA A LAY (semicolon) JFAG A7 A FTAL G, 10 H B 4=/ 40 TR 45 R

S

name .SECTION [align] [combine] ‘class’

o Ui
a4 . SECTION #yHFEF Bl (program section)al 5 fi Bt (data section)ffJiic
dhhik . R B iR N/ BB s B AL, 1K AR 4 B A R kit DL
FEFFBUKI B A, name S IABRAET & H ) o BX A name W] LLZME— e 2
LB B, WA BBOE A 58 M A I 44 5K (complete name), 1)
RNy ) — B 58 R A4 PR e R BRI MR BUR BLY: name
M4 class HiFRIA

I align & XFEFBORGHMEIEZS, A BLH A 1 —Fh:

BYTE VMR 1k (byte) e h bl (gmikas BB D

WORD L7l (word, PN, RUMBZEHHE) 4k ah ik

PARA DIF Bl (paragraph, 16 HFIfEE0D 4G 4Gk

PAGE UL4) iiHihl (page, 256 HIA5%0) 2 ok i okt

£ X CODE 287 (class)WFEF B, LA —4F5 4 4 — A 1l BYTE
SRR B R ik 2 HEAEAT T HR 2 1 ik, WORD WL RSy B AR 4k
bk 2 HE AR E R FE A ik, PARA KAEST B AR i s hk 2 FE7E 16 155501
fRA-Huhk, 1 PAGE WP FR 7 B IR dn Mtk 22 HEAE 256 F5 5045 4 ik o
XP T DATA FRIMEBHE BN S, 2A— A1 (8 A/ 715 fikbaik ity
HHAT . BYTE 25088 Bt i st it 22 HEAE AT = i, WORD UK
B B ah bk 2z e RSt bk, PARA BB BRI e bk 22 HELE 16
sk, M PAGE 23 8l Bk ik 22 HEAE 256 £5 80tk
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LI combine & UM 4564 56 2 AH R 4 FR VR P B T, W LLERTH

HI e ) —Fifr:

- COMMON
g FLAT 58 A AH [F) A4 1) AT R e B PR AR 2 b i 22 A R)— AN Mk, A
(I AF it 25 P ) DB K PRV R e BB PR B A T

- AT address
PR TE R e FE P B AL A ik address, — AN e bl . g kRS %
FeAs AR AU e HE R e Ak, i FE A AR T (label ) F142 5 (variable) )
HhE AT L E M address T Bk T AR TS 51 H (forward reference)
(AL B BT A, ] DU AT 5 PR i) R L sUR KR address, Tz
G I B AE 02 A R ROM/RAM. A7 it s il HLAS g8
ROM/RAM [1) K/ .

R BT combine MBI, WHZFEFBOZ T4 &1, Hf)ilfiid, B
e BOMUL & BAT 58 A R A4 BRIORE > BOAT BLER R — N 3 — IR BL.

Class & LBAT IR It 00 o AR R0 i B e HELE A7 it v ()0
SR, DL B 58 S Y — AN St A as b . SR A RR A
CODE [V 7 Bt 2 15U E AEFE 7 A7 #% (program memory - ROM), 12851 44
FR A DATA s B S A7 A B0 A7 i 25 (data memory - RAM). 524411
BLh TR A 45— section ZHFRA—A class k. EILIATR4A )G, HEIT
—Bh IR Z BT T e A s, AR JE T B
- B

ROMBANK banknum section-name [, section-name,...]

o Uil
L8 22 HI R 75 R IF A7 6k 4% (program: memory) 13— X H(bank) JT A 7
PIFEF B . banknum $5 € FEFAEAE A I X B ', a0 25 5 HLA 5
KEEFAEAE s X AL . section-name WIZSGHT C € LHIRE T B A FK
A DATE R — /N X BN 75 B 2 AR P B, B el 75 B I R 7 B
BEHANEEL 8K T W R P A AR 4, WA 285128 CODE
HIRE 7> B AR AL A i T X B 0 (bank 0). W18 HAN2E5054 CODE RSBk
N 8 TAT AR P A A X By, ERE P BOR A o 8 T IX B 0.
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S
RAMBANK banknum section-name [, section—-name,...]
o Ui
IhthFe 45 ROMBANK HHAL, AN[H] (¥ Hh 75 A2 75 W AU 17 it % (data memory)
R DX e e A, 5 1) Kt B (data section) o B0 A7 4 DX BRI R/N )y 256 577
S W
END
o UiH
BeOh$a- IR PP S5, PRI N 2388 S A8 AT AR 40,55 SO (included file) i
AT
S
ORG expression
o UiH
Beh iR 4 =¥ expression vk 5 BE &5 9 B & 10 M ik oF £ 4%
(location counter), 5 FFE AR RIEHE W A2 ¥ AR expression BT
THE R RS B O () 2 . R AR AN K % 1 5 Ph HE 4 ORG T LI
FEFP B B IR LA 5%, FE PP B Jm A 25 e DA% et ) SE BB e 4 0] sl
B0 HHE) .
o Juh
ORG 8
mov A, 1

RS, WHHmov A, 1 MRS B A 8 MMk,
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S
PUBLIC namel [,name2 [,...]]
EXTERN namel: type [,namel:type [,...]]

i
the4 PUBLIC H K B ] gl S e R e SO vh (R R A e B 4ufE FH 1) A% 8 B
br'g, WA MRS S . 57, 454 EXTERN I H K= IHRE
PR A P AN AR & b5 BT 5 A FR RIS . 3 B4 21 i) 2R A m] {
THIPYFIE S —F: BYTE. WORD. BIT CiX =ME0E T34y
) fl NEAR (T 8kE s 51820,
Ja s

PUBLIC start, setflag

EXTERN tmpbuf:byte

CODE .SECTION ‘CODE’

start:

mov a, 55h
call setflag

setflag proc
mov tmpbuf, a
ret

setflag endp

end

fEdiEslt, b5 start MR setflag #M AN A AR S, MHLE
VR PP SCAE AR PRE e T LA X 2820 . AR tmpbuf WA B 4 S AL
B fEHLEMPEREF ST, AN tmpbuf [ byte MAREE
SCo T HA A B 2 AR 6

S
name PROC
name ENDP

i

thif4 PROC Fil ENDP HIkiE SC— Bl e 3L e P 18 Y sl B B AR
. WIETRE — N HFK name 47 PROC XK ILFE P (procedure) 5 — 45454
bl 1 g A R bR T v R b RS

il
toggle PROC
mov tmpbuf, a
mov a, 1
XOrm a, flag
mov a, tmpbuf
ret
toggle ENDP
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S

[label:] DC expressionl [,expression2 [,...]]

o I
th1E4 DC ¥ expressionl M expression2 SE[WAEAFAGLEAT it
B R, e fh S U REAE ] T CODE K A2 P Btz I,
expressionl MK expression2 VEIIEERALS T HLIFE P AR 1
i RN RE » G B 2 B ATAR] 22 4% AV 3 Bt expressionl WA
HEbR S, BEOhTE 18 W HAE R P B AL R A A

o Juhl

table: DC 0128H, 025CH

FEMEIEGI T, gaiEds 2 TR PN ik i) ROM =20, % 0128H 1 025CH
fifi A7 R IX Ak

Ho e XPhie 4

TEGRRE Sy il O MIE AR AL VE R SR MR th 775 Koy MAFRA . V9
B SCRPEEOC T 0Tt R R R RSN AR (S
BT RIEED, WORARMEIEE, W%k s 2 HTERE(HEER), TR ATTH]

(BRS¢
HE ¥ oA B F
B ) 01
o J\HE 01234567
D +-33 41 0123456789
H FSHEA 0123456789ABCDEF
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-

_)

3

[name] DB valuel [,value2 [, 1]
[name] DW valuel [,value2 [,...]]
[name] DBIT

[name] DB repeated-count DUP (?)
[name] DW repeated-count DUP (?)

o Uil

LR Db TR A 251 5 9 B 2 AE B0 A7 it 2% (data memory) N £ B 2% [A] 25 A% &
name (WIHRAGTRE name). FEAfaA IR B 175 18] /N ) o 05 A 2 S o
A, B B B R R g ol TR WL B A s TG
Sl EAR N7, R A S B A S M B E o, Ik valuel
il valuez 4 “?7 , Fon FUERBALMER S MAGTR P PATIRHMER, JF
B BOE AR . DBIT HORE — M7, itdsat 5 8 > DBIT #4517k
— I B — 7145 1X 8 /> DBIT AL .

Y44
DATA .SECTION ‘DATA'
tbuf DB °?
chksum DW ?
flagl DBIT
sbuf DB °?
cflag DBIT

e T, it R 7 1 Hbhk 0 458 & tbuf. FiHihE | F1 2 50
chksum. 1 HLHE 3 50 0 (L4578 & flagl. S 1HihEk 4 4578 & sbuf LA
N 3 fI5E 1 AR R cflag.

Hk

name LABEL ({BIT | BYTE | WORD}
ui B
N TR 220 name BIHIE W b 5 3L 5 10728 5 AH [R] IR A7 i s otk
ekt
labl LABEL WORD
dl DB ?
dz DB ?

(EEASEHIT, A1 1abl MIEF Y, T a2 W2 Labl M1,
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S
name EQU expression
o I
EQU (hif 2% expression 14i%%; name, MIMif=tE—AN4XFF5 . A4
BOUTFARFS o 40T 50— MR 16 AR 4 WA S — M55
MNP WK — B PR G A4 FR . name IMAUZME—, RISEHTAR
W Xid. expression WLLZE MM FATERHEEL R BNERT.

FRia bR IA K.
o il
accreg EQU 5
bmove EQU mov

TEIXANEEF, A& accreg 25T 5, 1] bmove #124T154 mov.

8

T8 AR — B R Pl AU, ARy S rp T LU R AR A
AR ABACGK BOE T fEM PRI, Siikds e Aaf iR A H]
T2 P IR PP AR AR

AR W AR S (AT 7 i SC, R SR IR 16 4
JERIAT . AR b, AT LR TSGR e poE X E
BRI AR, ik ie iR E T R .

[

M

TERFRRE XL
4, ke

&
7[—;

- B
name MACRO [dummy-parameter [,...]]
statements
ENDM

FEFFEA AT LAE ] O 4 LOCAL SKiE L H REAE 2R S AR AT AL H
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BIE  CoiE S MmiFes

S
name LOCAL dummy-name [,...]

i

FF54 LOCAL HIKE XA REAE 2R AR N AT I RT 5, Al HTIN 20058 X
1F MACRO THT54 2 JG 5 —4T . dummy-name &—PNEEH I SFR, 4
FARA W I, e A AR T A . G PR X
dummy-name ;=X R I SEFR AR XASEFR RIS A N 22digit, H
H digit $7oh Bk B B 0000 % FFFF., 24 MACRO/ENDM [1 5 S [X.
B Al 21— 2845 5 (labe) I, EREIXEEFRS N LocAL fhfr4, 0
4 MACRO # S 2 kg LTI, AHIF bR & 4 PR B U IRAERE e, 9
PEA o RATRE AR 15 B

NHEET, tmpl M tmp2 #ETEX S MR R AR, s
SEBRZHITEAR, labell Fl label2 #B#H W N LocAL, MH KA HE
) MACRO #¢ 51 FH, 7E25— x5 IR 434220000 F1220001 FrEUAL,
WA 78] LOCAL, labell Ml label?2 M4l FURFLRE kRS 75
B, MR EE R R R A, s ML S SRR R

Delay MACRO tmpl, tmp2

LOCAL labell, label?2
mov a, 70h
mov tmpl, a
labell:
mov tmp2, a
label2:
clr wdtl
clr wdt2
sdz tmp?2
Jmp label?2
sdz tmpl
Jmp labell
ENDM
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NIRRT 44 ) Delay AR

; T.ASM

; Sample program for MACRO.

.ListMacro

Delay MACRO tmpl, tmp2
LOCAL labell, label2
mov a, 70h
mov tmpl, a

labell:
mov tmp2, a

label2:
clr wdtl
clr wdt?2
sdz tmp2
Jmp label?
sdz tmpl
jmp labell
ENDM

data .section ‘data’

BCnt db ?

SCnt db ?

code .section at 0 ‘code’
Delay BCnt, SCnt
End

P iFas K 2484 Delay I U FAIMIARSY o T EAEE TR 2 A AN B 4
TR 1747, W bk (offset) &R 2 0000, 5 %5 4 1F & U,
AR F5 2 F-A by A7t e 25 0] o AEREIP SR 24 171 H Delay 224841,
E R IT R 11 4T, WAL RIF A ERR . TEASH tmpl A tmp2
Ay B SLBRZ L BCnt 1 scnt IR .
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File: T.asm Holtek Cross-Assembler Version 2.80 Page 1
1 0000 ; T.ASM
2 0000 ; Sample Program for MACRO.
3 0000 .ListMacro
4 0000 Delay MACRO tmpl, tmp2
5 0000 LOCAL labell, label2
6 0000 mov a, 70h
7 0000 mov tmpl, a
8 0000 labell:
9 0000 mov tmp2, a
10 0000 label2:
11 0000 clr wdtl
12 0000 clr wdt?2
13 0000 sdz tmp2
14 0000 Jjmp label?2
15 0000 sdz tmpl
16 0000 jmp labell
17 0000 ENDM
18 0000
19 0000 data .section ‘data’
20 0000 0O BCnt db ?
21 0001 00 SCnt db ?
22 0002
23 0000 code .section at 0 ‘code’
24 0000 Delay BCnt, SCnt
24 0000 OF70 1 mov a, 70h
24 0001 0080 R1 mov BCnt, a
24 0002 1 220000:
24 0002 0080 R1 mov SCnt, a
24 0003 1 ?220001:
24 0003 0001 1 clr wdtl
24 0004 0005 1 clr wdt2
24 0005 1780 R1 sdz SCnt
24 0006 2803 1 Jmp 220001
24 0007 1780 R1 sdz BCnt
24 0008 2802 1 jmp 220000
25 0009 end
0 Errors
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HOLTEK Y ’ T 5 R B LA P T

CHRIESHL
HE A VT 0 T

[name:] mnemonic [operandl [,operand?] ] [; comment]

Hor
name : — 55 4 HK
mnemonic — RSP OB
operandl — FAFA
A s HuUik
operand?2 — WAy
A7ifs s Huhk
RYAEIE A
HHR

ARRH T RE B BRE R AT P AL, TR S (labe) S o bR S AT I
WA A4 FR 5 15 4% 1> B 5 (colon).

Bhid A
Bhc FF ISR e A T AR 448K, B IR TSRy BT T B 2 R pLE

BER. BRTMRERX

B AC QR R H R RO 58 Xt P AT AU e . EATTRT DU H AL
A Ay RIEAEOEE T o MR, DAL R IR AL
EYSERA RO H A R 159 S8 — DMK IR AL, AR S aT L.
FIE S IR BT S, AER T g B I SRk 55 BB B A i 2 k. S04
AW HL 775 LA ARIZ T 0 R W BN 544 .

B e ERIE AP SRR e H a1 giiras et T ia i 24k
B H ALIs S 7 A PR A, A SR Ab B B, A P AR
RGBS AL BRI R MIERE e g e it o BT S e . DU i
w TP HIE S T
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HDLTEK# BE  CRE SRR

o HARIZHT +-%/% (MOD)

o SHL I SHR iz ¥
- ik
expression SHR count
expression SHL count

LN PRI T IIME AN H EL, expression K count FT¥RE ML
H 1045 %% (SHR) 80 /e 4% (SHL) ,  WURAV- A% B AL ok A b 2y, Pt
MR 23 BL O BEH,
mov A, 01110111b SHR 3 ; result ACC=00001110b
mov A, 01110111b SHL 4 ; result ACC=01110000b

o @IHIZH T NOT. AND. OR. XOR
- Wk
NOT expression
expressionl AND expressionZ2
expressionl OR expressionZ
expressionl XOR expressionZ?

NOT &AM 1 Frahig
AND %AV AND &%
OR  #f7 ORizH
XOR  #ii XOR iz%f

o MWzt OFFSET
— ik
OFFSET expression
OFFSET iz 1 iR["| expression il . expression Al LU &R
At B H R AP A IR AE R # OFFSET iz %51 il [ml i i i 06 S
SLEE
e LOW. MID #I HIGH iz 5T
- Wk
LOW expression

MID expression
HIGH expression

Wi expression MR A—" LRI HIG, ) LOW/MID/HIGH iz 5+
RIFMERLE expression [H, T H 22 I HUCEE AR/ /s 5. (5
RE expression &br'g, N LOW/MID/HIGH iz PR EUIS RS T
TERR A7 fifs 2 Mtk PR/ v/ s 7 R U
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BANK fi#i fr X Hiz 55
- W

BANK name
BANK iz 2R [MIFE e BOITAE AT il s X B 4, IR e BRI 44 B
name. WIR name jebr'y, WIRH ROM FEFpAfifEds X . QIR name 2
B A BN A RAM B Arf de X Peo A7t X SR i e i X 5 3 A7 4%
BP (kg A, WS H S BRI . GER: AR SR PUTREA A
A ¥y BP #%20.)
sl 1:

mov A, BANK start

mov BP, A
Jjmp start

st 2:
mov A, BANK wvar
mov BP, A
mov A, OFFSET var
mov MP1, A

mov A, Rl
BRI
PLSER BHT
1(Highest) 0,1
2 +, — (unary), LOW, MID, HIGH, OFFSET, BANK
3 * /1, %, SHL, SHR
4 +, — (binary)
5 > (greater than), >= (greater than or equal to),
< (less than), <= (less than or equal to)
6 == (equal to), != (not equal to)
7 ! (bitwise NOT)
8 & (bitwise AND)
9(Lowest) | (bitwise OR), " (bitwise XOR)
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BIE  CoiE S MmiFes

H

I Srg

-

BESIH

MR AREAFRNILE R S AR PR B AT, g A SEVRE AT
(W& a5 ), ERLEDTES BQU A TLIAT S 2 AN RV E S .

R RE

Sk s A A, E$number. A number FTLLN 0 &2 29, JEHbRS
br 7T CLE AR AN, e DS —bs S AR . R bR S 2 FH AR N
AL bR 5 Z A HL IR AR R s 5 4 PRt mT DU AR e AN IE S b
Z 0] o PG IR Y SO 20, S PR 20 B — N R bR 5 e 4 e — AR 5
AN S R 5 2 8], d 2 n] DL 30 N Riflibs 5 o

BER(7
Labell:
$1:
$2:
$3:
Label2:
$0:
$1:

Label3:

mov
jmp
mov
jmp
jmp
Jmp

Jmp
jmp

; labell

;; local label
a, 1
$3

;; local label
a, 2
$1

;; local label
$2

; label
$1

;7 local label
Labell
$0
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T 5 R B LA P T

LGS RE T

R G E LA R

TREE T (PhfR2.

$

BT

DUP
DW

ELSE

END

ENDIF

ENDM

ENDP

EQU
ERRMESSAGE
EXTERN
HIGH

IF

IFDEF

IFE

IFNDEF

R GRS

ADC
ADCM
ADD
ADDM
AND
ANDM
CALL
CLR
CPL
CPLA
DAA
DEC
DECA

HALT
INC
INCA
IMP
MOV
NOP
OR
ORM
RET
RETI
RL
RLA
RLC

RE T (ArAras %K)

A

WDT

116

INCLUDE
LABEL

.LIST
.LISTINCLUDE
.LISTMACRO
LOCAL

LOW

MACRO
MESSAGE

MID

MOD

NEAR

NOLIST
NOLISTINCLUDE
NOLISTMACRO

RLCA
RR
RRA
RRC
RRCA
SBC
SBCM
SDZ
SDZA
SET
SIZ
SIZA
SNZ

WDTI

NOT
OFFSET
OR

ORG

PAGE
PARA
PROC
PUBLIC
RAMBANK
ROMBANK
.SECTION
SHL

SHR
WORD
XOR

SUB
SUBM
SWAP
SWAPA
Sz

SZA
TABRDC
TABRDL
XOR
XORM

WDT2



HDLTEK# BE  CRE SRR

2 PE AR 1L T
Yn PRI I AT LLIE I HT-IDE3000 H1 ) Options S H¥] Project iy 2K ik &,
PEES L IAL T Project Option X 1iFAE ) HCr 5B 43 o

A ZERF 5 5 X (Define Symbol)4i 3 HE o & AT 5 .

S Rk
symboll [=valuel] [,symbol2 [=valueZ ] [,...]]
o
debugflag=1l, newver=3

FEPEAN RSO BRSO AE ] IR 52 2 15 2B )8R S (Listing file), 2R
R AL, WIEAE IR, A5 WERE AN = AR S

I HIR SR
P IS R P I R PRI K, VTR AT R, W
FEATI A FR BB . WSO P I F, B B TS,

BREFIIR
FEVSRE Y AP K REAT U5 A0 LA 210 (0% Ut 380 G 8 53 S

[Iine-number] offset [code] statement
e Line-number LRt AFEIRE Y SCAF IS JLAT ) AR — M) T 4R TSR
(4 P 2EHIED -
o offset—JE NEAITLERITE R BOT IR B IXANE A 177 fif s ik i) (i 7% 1 (4
PN BEHIED -
e code- AL AEN 285 (machine code)sk H i B A) A 2 LI (BAS
4 AN REHIED .
DR EEAE G N CfE TG, ST NIERIECTROR code MIBUE, &
VUVFR T, R A A 2 ) A A R I A A 07 sC 5 SR (e . T 471
PN PR BT BESS LT code T o
R — WFEEN % E O GER A AR e R I
E  — WESHINIAT S CERAR RO
AR EA AT RES LT code T T
= — EQU %5
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code WA REHBL T AHIAT 5 BREC 7
— = AU BRI GE RS S R U A )
nn[xx]— DUP f5*5: nn DUP(?)H & K%L
o statement -5 AR IR 718 A BUR 248 A PR ITIER), 7EiEf)
Z Al e LR AR S .
n = ZIRYEITNHIRER X

C - HiEAEMNEEIFAINCLUDE /R 5135
o g
0 1 2 3 4 5 6

123456789012345678901234567890123456789012345678901234567890...
Il oooo hhhh hhhh EC source-program-statement
Rn

I — 175 (4%, mAa %

0000 — HLEstL bR & (4 A7 50D
hhhh — P 4 AL HLAR AL

E — 4Mi#5IH

C — MAEIMARIER

R — 5 ZEEH ik

n — ZIRARIFEPIRERZE IR

FEG VEHIZRSCAT 45 R AL 2 GEvT TR g 198 B A A2 FRE oy S AR R 1K) S B

e

FEG PE I A0 SRR AR5, VB R A5 SR 5 2 BRI B R AR AR i 1)
Jie
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HDLTEK# BE  CRE SRR

> TR

File: SAMPLE.ASM Holtek Cross-Assembler Version 2.86 Page 1

1 0000 page 60

2 0000 message ‘Sample Program 1’
3 0000

4 0000 .listinclude

5 0000 .listmacro

6 0000

7 0000 #include “sample.inc”
1 0000 C pa equ [12h]

2 0000 C pac equ [13h]

3 0000 C pb equ [14h]

4 0000 C pbc equ [15h]

5 0000 C pc equ [16h]

6 0000 C pcc equ [17h]

7 0000 C

8 0000

9 0000 extern extlab : near
10 0000 extern extbl : byte
11 0000

12 0000 clrpb macro

13 0000 clr pb

14 0000 endm

15 0000

16 0000 clrpa macro

17 0000 mov a, 00h

18 0000 mov pa, a

19 0000 clrpb

20 0000 endm

21 0000

22 0000 data .section ‘data’
23 0000 00 bl db ?

24 0001 00 b2 db ?

25 0002 00 bitl bit

26 0003

27 0000 code .section ‘code’
28 0000 OF55 mov a, 055h

29 0001 0080 R mov bl, a

30 0002 0080 E mov extbl, a

31 0003 OFAA mov a, Oaah

32 0004 0093 mov pac, a

33 0005 clrpa

33 0005 OFO00 1 mov a, 00h

33 0006 0092 1 mov [12h], a

33 0007 1 clrpb
33 0007 1Fr14 2 clr [14h]
34 0008 0700 R mov a, bl
35 0009 OFO0O0 E mov a, bank extlab
36 000A OFO00 E mov a, offset extbl
37 000B 2800 E Jmp extlab
38 000C
39 000C 1234 5678 dw 1234h, 5678h, 0Oabcdh, 0Oefl2h

ABCD EF12
40 0010 end

0 Errors
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=
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HDLTEK# BEE MANIRTA

BLE

HAPT R TR

N SR N RE P OO B IR SRE TR (0 B E AT 20+ R LR B2 A
AEAG IR A T SRR RS MCU, B O3 E T BAT 52 B Ih e T
Fo, AR AT A S A SR, 914 A B J& 0 ) HT-IDE £ BT AR5
BAFITIRAT HT-IDE3000 #11F,  SE O ACUF AL B 12 11 AR HEAT FE 1 ) G 0 2 ok
B, FINAEPETI N HT-ICE {54, St Msemt i mIhne, W& 2 URem
BEy HOLHAT R E Wi ThRE . HT-IDE JFR R HA g 38 1+ 5 e ik
PR SS BT SR, DRI ORAIE B v T DA S A TR, HLRE DA ey AR AT PR
PN FHRE R (0 Bt 5 1K

HT-IDE & RIS
HT-IDE(Holtek Integrated Development Environment) & — > HA &2 h6e HH T
B 8 A2 MCU N R IS T K 8E . 28 40 rh B REAF A p T AL e s
B A FEERE 8 2 MCU W, PR LA 5 (T K N IR . /£ HT-IDE
I EEW 44 HT-ICE (In-Circuit Emulator), “E4E4t T J&HE 8 47 7 ML 5L
I ST RE,  FSRAT ) BR B MIERER DI BE . BBt hiCAS 1) HT-ICE 15 Judsdt—2b
LI OTP Be B afrpi B as by ST MR P Bevhy BRES BIRE S I A7 Dy Re

TERRAF 7T, HT-IDE3000 JF R R AU TG V- 65 5 i 1R
PETHE, Blingmes. gk E88 . REBUESHBSATS RS, JEAZ
WLET RS, (R IT R R A S . HT-IDE3000 Bt - B IhkE, T
T I HTICE {h Ba%, whv] LT REP IR R PR AE0 B8 T LA BB 8
£ MCU, LLK HT-ICE [ BT F A Th &g
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HT-IDE3000 1 F F M 7% HT-IDE JF R RS AH N1 . TR TIT R R 4¢
AL BOB B LR AR BE A S, Bt I it HT-IDE3000 Al 45 #4114
(Service Pack) LAWC & HT-IDE3000 [1) % %% o 1K 26 Il 55 4K A A 2 H R HUAR
HT-IDE3000, ‘& WAZ0%EAE HT-IDE3000 540 At 2255 o A 4k 2%

HT-IDE3000 T & Z&48c BA3 R AR -

- R
o FEITHRA M SEI B

- TEH
o R K5y
o A{fFH NP ER AR R A
o WiliThik
o SCRRERERTIAE S fil A g ) (M ERER 1 SLA%
o HT-ICE i ] B 1 5 S L+
o AN HERMGE T /O #2100 K% % HT-ICE
e HT-ICE "4k OTP 54

- B
o JHMIMALE AT
o URREFPIR IR EREE T (AT 5 B 49)
o SCRFZAMNEREF IR TAR- & (AN IH AT AR S A B IR

)
o AR T I A BRAES VPSR A 5 JE B Y R AR5 (Mask ROM
file)

o RN A IR IO REUEE, R HOERRR) 5 — NI H L AEH]
o WU ELAS R TR B4 HT-ICE R4 B T 3E4 T RSP 1) 1 LR ket
o JEAUSTFE AR EL(VPM) ] ) ELAME B AF AT A

o LCD fjE+s /i 5 LCD Mtk 301
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B AT B85 (HT-ICE)

ST RERE 8 AL B F AL &, BSRE ICE 2 ThREMI E 4, RGP RN M
Bk TR e Bl P R O R R N R . RGP R E B R B
%, BT RetE A RS HE RS RIRERTh RE 2 Ah, I RE DASEI 1) 5 AT A 8
A MCU I E TAE. e84k )71, HT-IDE3000 FF&k ZRGeHA At 16 T AR
&, BIraRAETH, g, gnikes. SRS, RBUES TSNS 5%
Hids, GIFRIMLE NG . AN RGAE IR B R AT IEHE HT-ICE fili {4 B
REPATRE P77 3L

HT-ICE #0F

HT-ICE 14 O nl ARGV 22 (0 3 FH FL A, (R & o] |AT e 4 0
=, KB BT B s R b, AR T DA E B AR AT Y,
JH HL PR M4 3% 1) HI-ICE f) CN1 A1 CN2 3E3:4%

OTP R E 2%

JITAT B RE) OTP B # A B S 8% 52 FF o X T T OTP S A HE 5 &, %
HEOTP ke T RARME—ANPuid HAG 2 7732, KT OTP BN e s
BOFTMCA ) HT-ICE j a8 SHgE— P (16 OTP S5 # A i/t HT-ICE {)j 4%
by SRAME R NREF R BRES IR BRI T H L FH R, HAMEEZ N
55 AL Y 7 AT R AT R T R R IR S %S o 1 S W il LR A 3 — 2D
INAER R

OTP &Lk

OTP 185 S5 A BRI — ANFRAERS A 4888, 1o OTP J& Pl U i e 5 1L
EEHBFIEAR OTP &, XEeHLTE A0 IE bt 4 e B,
T EAE OTP Be's 24 L IGIERC KA ke
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RAEE

HT-IDE I KB AR E R, TN A Pentium AL 2% (Windows
95/98/NT/2000/XP 5% ¥ ). v & 7E Windows NT/2000/XP R 4t | % 3¢
HT-IDE3000 i, #i7E Supervisor Privilege £ F$1f7 HT-IDE3000 %A 2% .

Power Adapter
Emulator
Flat Cable
— I Printer Cable Emulator Box Interface Target
= 0= < HT-ICE Card Board
L] OTP Writer

HT-IDE 8 R AR & F A4

HT-ICE HL&, W& B AR PCB, JLHfy— 44T B O T e hdi 11 B
a5 BN VO B MERSL UL L IEIREZR AT LED, 1 N E PR

B H bR S HT-ICE L& 1/0 #10F

LG 16V)

25 J|i¥) D BUFTERIF 2k

OTP kE'54s

ofwiiel © (@

Printer Port Reset pc 16y
+-D—-

HT-ICE Rear View

CN2 CN1

HT-ICE Front View
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BhE BAHITRTHE

HT-ICE #HOF&X &

/O $£111-R(CPCB48MIO0001 A )EFAL H 2 (1) 3 FH FL g #ic 55 HT-ICE, ‘B it T
Y Y)HE:

o HMEBI A

o HMEREIAIIIREAE S

MCU 5| &

U1
— —
..... Zrrre e,
red el s b b
SMIBII R IEATPIFIBER . RC I Crystal, 1] Crystal BERRT, 2477005 JPA
B 105 RO B, LR Y1 G R AAE I SR T RC B

¥

P4 7B WS — M ki, Hag VRI KA RGHR. 5%

HT-IDE3000 15 ] # -/} Tools =51 1] Mask Option iy 2 54 B Bk Y AT FR

f
fih
F

VU AN SRR T N, HBHEAE TP3 L ibros A ETO~ET3, 1E A PN B
KRB EREF I REAE ] « A0S 2B 2 A KI5 ., 152 2% HT-IDE3000 i F3%
JHE R BRI FH R R B K T
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TFR SWI 7 ZE & L ML S DlUs T RBE A -

. SW1
EiRss i)

1 2 3 4 5 6 7 8
HT48RA0-2 U8 OFF | OFF | OFF | OFF | OFF | OFF | OFF | —
HT48RAO0-1 Us OFF | OFF | OFF | OFF | ON | OFF | OFF | —
HT48RA1 U3 ON | OFF | OFF | ON | OFF | OFF | ON —
HT48RA3 U3 ON | OFF | OFF | ON | OFF | OFF | ON —
HT48RAS U3 ON | OFF | OFF | ON | OFF | OFF | ON —

VET 20 IR 1) HT48RA0-2 K H 24 & JkIf¥) U8 s . HT48RAO0-2 (1 1 4
NF I HEER) 1. 13~16 E IEIX AAEH « BRI HLIEZD K& —
MEAHMEOR, MRS, #0R EWEEIFAREE AU HESE R

PZIlinE

FFI& SW2 T 15 I R A i :
SW2 Thee

HT48RAO0-1 | b

HT48RA0-2 o

HT48RAI

HT48RA3 S RARL ]

HT48RAS

U3 A1 U8 15| IR EfF A1 RV L. 10K 1 VME @& 8ds HEOER:
% HT-ICE HJ CN1 1 CN2 % [,
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BhE BAHITRTHE

P

=

23

%

A

=

REFK

‘%% HT-IDE3000 F 48 A S 4R AR SR
e Pentium 254% Ll |- CPU 2 PC/AT FHAHL 2
e SVGA EfllRds

e #/b32M UL L[ RAM

e CDROM Z¢HE (M CD e 772

o &/b20M DL LSRN H]

o HAAIHTH, WiEHE: PC Ml HT-ICE

o E1F R % Windows 95/98/NT/2000/XP

* Window 95/98/NT/2000/XP & Microsoft 2> ] 1 M 7

T e 22 3
o W1
K FE YR AR %48 A\ HT-ICE 1 HL P58 fL
o WIED2
T 1O M -REGHRSIEH: H bR % i 5 HT-ICE
o WIE3
{f FHAT EN I 1 2% 82 HT-ICE 2 4L
IEI HT-ICE E[) LED MZ g sa i, A, Mg e 0 e 5 40
PERTIER

TN AT AR AR S, 20 AN 16V AR RS, AT i 22 HT-ICE $U08, B
Ui P U T e R T SR A AR S s o 1 S0 R FB YRR T A4\ HT-ICE F) R A5 o

129



HDLTEK# R L FE

L Qe
o W1
¥ HT-IDE3000 CD JA\ CD ROM 3 &, K5 B R 41 [ XHEAE .

HT-IDE3000 Yerk.5 Rele on CD ALTORUN

Uzet's Guide

HT-Handy'\/yriter

HT-Writer

YDSETWY

AL

Setup MTP Starter Kit

EXIT

$& N <HT-IDE3000>4%%H, A% UHHE S i

Holtek IDE SETUP

Selectto install the HT-IDE2000 Main systerm.
HT-IDE
3000
g Selectta install the latest Senice Pack to ohtain new
= MCLU releases and Holtek IDE updates.
SEnrice
Pack

IR PRAR B 2 B I Th AR, 15 F4 F<HT-IDE3000>5L# <Service Pack>.
DU k% 35 <HT-IDE3000>[15u i B, 4% F<HT-IDE3000>,
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o LIE2
F N <Next>12 1 (4k L4 4%) 8% T <Cancel >34 (1 1E%¢5¢)

! Setup - Holtek HT-IDE3000 ¥6.5 HEE

Welcome to the Holtek
HT-IDE3000 ¥6.5 Setup Wizard
This will ingtall Holtek HT-IDE 3000 %E.5 on vour computer.

It iz recommended that you close all other applications before
continuing.

Click, Mext to continue, or Cancel to exit Setup.

Cancel
o L3
I THI 7 PR T AE 25 BESRAT FH 5 i N 22 B A R SCAE R A4 R

Select Destination Location
wWhere should Holtek HT-IDE3000WE S be installed?

Setup will ingtall Holtek HT-IDE3000E. 5 into the following folder. To continue, click
Mest.

Browse »» |

At least 33.2 ME of free disk space iz required.

< Back I Mest » I Cancel
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{5 Setup - Holtek HT-IDE3000 V6.5

Select Start Menu Folder
wihere should Setup place the program's shortcuts?

Haltek. D evelopment

_' Setup - Holtek HT-IDE3000 V6.5

Ready to Install
Setup is now ready to beain instaling Holtek HTDE 3000 YE.5 on your computer.

o W4
T8 € VR Ay B 2245 HT-IDE3000 [f 3042, ARG 4% N <Next>{4%4l
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HDLTEK# BEE MANIRTA

o LIS
SETUP 23 SCAF S 2R TR € (1 30k
Installing
Flease wait while Setup installz Holtek HT-IDE 3000 VE.5 on vour computer.
Extracting files...
C:AHT-HDE 3000 ESBIMYHT A DE 30001 zersGuide336). pdf
o WG
LGNNI, W2 LT 1 6 1 HE .

i Setup - Holtek HT-IDE3000 V6.5 M= E

Completing the Holtek
HT-IDE3000 ¥6.5 Setup Wizard

To complete the inztallation of Holtek HT-IDE3000VE.D, Setup
must restart pour computer. Would you ke to restart now?

& ires, restart the computer now

£ Mo, | will restart the computer later
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o W7

5 #% T <Finish> 4481 56 2 8 BB B sl SR G2 )G, AR DABAT
HT-IDE3000 F&/7 T . SETUP & {EARYRE SIS, @rPuA1 30k
(BIN. INCLUDE. LIB. SAMPLE). BIN T3 /F3etu & i (1 RS n $AT
SCAHEXE). AL E(DLL)FINC & SCHH(CFG. FMT), INCLUDE - 3CfF
S5 BT AR FT R AR 5 SO (HL INC), LIB F 305 s
FIFE AL B SO (LIB), SAMPLE - SC {3 & yu il FE e

TR, AR —IR3AT HT-IDE3000 25, FRIE TR AW T B PR 2
BORE, B IE Y I X N A R AR SR, S R 6 AT
HT-IDE3000 ¥ i $2 it .

oltek - Bet Area Code
Area: ITaiwan v!

Company: IHDltek Semiconductor Inc.
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SENE  RETT

ZS

i3 ] Bl A ] HT-IDE3000 251 & — NN AL R0 H .

BRI —AHIE

% Project S L HF ik £ New 4

B NI H 44 PR AL A HEIE B b 10 H A8 1 B 5 LY S

Bﬂ: OK 4B ) 22 G0 25 B2 R 152 5 B AL HE s 12 1ot
WOE T A ML I JF 4% T SAVE

SRR I HE

i H File/New fir % G L5 F2 )7 A

PSSR IR AE AL, W1 TEST.ASM R4

% Project meﬁﬂilﬁ?x Edit 4

HE\ Edit Project X1 HE AR IRFE T SCAF AT H , BN H S ER
BRI PR, W TEST.ASM, $% K Add 4% 4

YA VRRE T SCHE A IO H )5, 3% OK #2411

SBR=FEWH

$% T Project SR HEFE Build iy 4

RGN I H i P AR SO AT S PR s R

IR R R, HEAERNRE BATIER IR, MRS SPRER K
AL B T HLFT I MRS O BT A8 SRR S, T EHAS IORE Y S A it SU A

— MR FTE R SO AR R, W RG24 — AN PAT SCF I RN F
HT-ICE ", #E#& 1) 5 M B

Pru] DL D IR H BB R
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HoLTEK P ; T 5 R B LA P T

S BI:2E OTP B4 HL
o HVINH, ;74E.OTP A
o 14N Tools 3EEAIF1EFE OTP Writer fiv 2258’5 OTP 5 ¢

HBRIALRIEF 5L R 2 Holtek
e 1% Project 2 H.FFEHE Print Option Table #iy4 2247 B[ HE IRIE TiUAf A 5.
o fLIX.COD U FIHE ML TR O S B RETE 1 AR A ], JEAT A

FEFy SRR ol i R

o]
Project//
Assemble/Compile

Project// -08BJ

Build/

seﬁslslgr:\gle/Compile LibraTo:\)/lISa/r/'na er Creatléirjl'i;esrk File
2. Linker ry Manager | _
3. Loader

4. Code Generator LB

Debug!//
Loader Go
-CFG Download to ICE| ] Go to Cursor
Jump to Cursor
Stop/Trace Stop
v Reset
Power-on Reset
M aIE%S/{ion .OPT Code Generator Reset Trace
P Step Into/Over/Out
Stepping
Tools// " - Tools//
ools ¢ ) ools
Print Option Table 'C@ -0TP HandyWriter
v A4 \ 4
Option Mask OTP
Approval Sheet g Holtek > ICs ICs
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fi% A

FrERZE R

AW ]

I TP 2 T el R TR PR R LA T R, AR P s R ARSI,
DAL (7 b TSR B Gevt Bt A5 BRI S, HIURF IR A
FEAEA P R T A

PSRRI b, R RV R A U O s fm B2 AL, A B AE RS
YO 2 IR AR
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Typical RC OSC vs. Temperature
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IoL vs. Vou, Vop
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Typical RPH VS. VDD
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Typical Igrg vs. Vpp Watchdog Enable
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Typical Ipp vs. Frequency (External Clock, Ta:
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HOLTEK

Typical Ipp vs. Frequency (External Clock, Ta=+25°C)
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HDLTEK# R L FE

20-pin SOP (300mil)#h WL R~

THHAAARARAR
20 11

A B

1 10)f ¢
+BEEEHEEE0E

| O
v ] | v
» E -+ IA:
Symbol _ Dimensions in mil
Min. Nom. Max.
A 394 — 210
B 290 — 300
C 14 — 7
c 490 — 370
D 02 — 104
E — 50 —
F 4 — —
G - — 38
H 4 — 2
< 0 — 10°
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20-pin SSOP (150mil)sh31 R~

THHAAARARAR
20 11

A B

1 10)f ¢
+BEEEHEEE0E

C
e
v | | v
» E -+ IA:
Symbol _ Dimensions in mil
Min. Nom. Max.
A 228 — 244
B 150 — 158
¢ 8 — 12
c 335 — 347
D 49 — o
E — 25 —
F 4 — 10
G 15 — 50
H 7 — 10
o 0° _ 30
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HOLTEKY ‘ FB PSR P LA P

24-pin SOP300mil)sML R ~f

HAAHAAAAAAES
24 13

A B
1 12
«HHOHEBHOHEEE
>«
o]
P>l C' »
DI ﬁiﬁﬁiﬁfﬁiﬁﬁﬁ ‘ )
> e A
E F
Symbol _ Dimensions in mil
Min. Nom. Max.
A 394 — 210
B 290 — 300
¢ 14 — 20
C' 590 — 614
b 92 — 104
E — 50 —
F 4 — —
6 32 — 38
H 4 — 12
o 0° — 10°
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24-pin SSOP(150mil)sh 31 R~

HHHAAAAAAAAN
24 13

A B

12

.
LELEEEEEELEE

Symbol _ Dimensions in mil

Min. Nom. Max.
A 228 _ 244
B 150 — 157
¢ 8 — 2
C' 335 — 346
D 54 — 0
E — 25 —
F 4 — 10
G 22 — 28
H 7 — 10
o 0 _ 3
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28-pin SOP (300mil)FM3 R~

HAAHAAHAAAFAAH
28 15

14

1
,,,,,,, ELEERRELLEERL L

.

e

Symbol _ Dimensions in mil

Min. Nom. Max.
A 394 — )
B 290 — 300
C 14 — 20
C' 697 — T3
D 2 — 104
E — 50 —
F 4 — —
g 32 — 38
H 4 — 12
d 0 — 10°
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28-pin SSOP(209mil)#M3 R~

fHHAAAAAARAAAARAN
28 15

A B

1 14
SEEELEEELEEELE

L{e

v

-

E F o
Symbol _ Dimensions in mil
Min. Nom. Max.

A 291 — 323
B 196 — 720
¢ 9 — 15
C 396 — 407
D 65 — 73
E 25.59 —
F 4 — 10
G 26 — 34
H 4 — 3
o 0 _ 3
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HDLTEK# sk ¢ NHEEEEM

% C

=

NAHERE
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AR/ B R 2%

> W/ REIRGASE E B

NS R AN R, B AR A R B R Al
o

HE: 1 Lot MBI, RoE—MRBHRE, Cot—MREEHZ, Cot— NI

HLZ¥

2. IBRAIR N LC IR G HEN, X L=Lg, C=Cs*Cp/(Cs+Cp)o

mn AR B IR S RO L 1 E T 20002, AIRGIIFAHSEIN, b RS 25 e 1) o
KT B B e 1) A5 LR
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> Wik/MRIRG AR A
PR A B B 2R G i (1 T N HT LS o

- CEX1 CEXZ R—
Xtal Xtal VDD or GND
— 1
VWV
REXB
OscC1 0SC2 OscC1 0SC2
MCU MCU
e S N S S
EN EN
—— \N\N——o —AA\\N—9
Rine Rie
:’: C|N‘\ CINZ :: _C|N1 CINZ ::
777 777 777 777

HER: 1 AEES S HIBH Rywy A2 AL IR G5 P s (1 — > Bl

2. Cyny I Crap AN AR/ B G 2R AHE o YR, b A4/ B & P35 75 o7 LUE E & — ANk
REHLE . GBS PTEAR (- EMI T4k,

3. AMERSY EHLBH Rexp HIREAOR 2 T BRI, dddRts i SRR RHAN Cryy —#2 LA, (A
W Rexp*Crxt KT 2 7 foyge XAMEIUE, B9 Rk 712k, i fk MCU 7RIS
YA ) L (B

4. HMEYRY A A Cexi M Cexor J T IR BA T 50 A0 M4/ B B 4% 25 IL RS, I mT 714
SR ), E Y FH I T A B

5. 1F HOLTEK MCU [#] datasheet I handbook Y FH FELE H,  #RA AT e i e PH L AE
BAHE S %
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e

s/ M AR % 25 Warm—up A 8]
i P/ B R v A AR AR HI P 75 R U AL (Warm-up) I [H]
LI AT b A/ B B 3R 0 o BRI B A5 R (A E N T A7 0%, — A

VRS, NN 2% 3~5ms.

A4 start-up SEN 5%

T Lk A R B SR T 7 R AT I B )

FCINTE] A 1024 ARG a3 4 0 o

EMI/EMS (EMC) H: R I

ARV R 1 s T R e T MCU [R3R 2851 I, BB £ 1 B
%/ EML, i /B B 3 25 (15 | IR 47 VDD B GND(VSS)# B 8057 i o

Cex1 F1 Cexa JT #2111 VDD 8§ GND(VSS), H:#] MCU [f] VDD i GND(VSS)

LR N AR o

BTG T hr sEBHEY RC R 2%
PUR R AME T Pr s BE I RC 3537 2% B

oS RC system OSC

Rosc VoD Cosc

A

fsys/4 0SC2

PR HLPH Roser 5 I HLZE Cose 4L AR ZE RC fikids,  Hr PR wh o 2R el
Ko PRGIR SR R b, BB, IR

FYE RC YR oy WA Coscr M Rose HEARSE RC $R% 4% -

PeGaE gy Cs, HTHRUE RGIRGIAR, HIUEN 470pF.

FE: foyg/4, OSC2 i L aBH Rpy, EIE N 2k Q.
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HDUE¢;$1> ik ¢ NHEEEEM

- RS start-up EH 2%
AT iR A GE S AR e IR T 75 L IR A ] B[R] o
LIF R A 1024 MR we iR B

- HIENEEED

Al RC iz 7 (1A% 5 N @ iR v e (A O%, T Ik RS S IFE S 20 ok,
Fr AT MCU 2RI A2t . 7EM e B RARE R, IR RIERE
FElZ) £25%.

KT [A]—H5 MCU(S5 IR TG 0%) » HAR IR 206 TAE R A T AR S
FEARTERS o FOX T AE R R TAEMLEE BT = AR R, n1 2% HOLTEK Mk I
PRI AR ST R

—  EMI/EMS (EMC) yFE N
Rosc M7 BNV R ERAT OSCL 5|, HA OSC1 [1IEL W 5 i .

Cs TR m IR Pt THEE S, 5 MCU OSC1 1 GND FfEE 2k W Bk
T

Rpy fEME REMNFR L )G, SN ER:, O foy6/4 PR &
T3] OSCl.

159



HDLTEK# R L FE

RN

413 RES T RE iR
T EBHS MCU, FEEAL NIRRT e 5547 #%(TO Ml PDF FriEAAR)
F1/O EIRA, BAFRF4R%E, Rt 0000H JFLEHUAT

Wk WDT filifg, WDT WHESPERER, JFEPit4.

RAM HHEAAL,

SRR TR E
B 5 % RC HALEBEK
Voo
RRES % Meu
RES Reset
CRES;; LVR and POR

(RZ SR ALEN S PRVASE e R 7 RSN HEZ S
SO TS Ryes A1 Cres FIELHRAE o

o RN, —BE RN M ARG RIEEE A MCU ARV, 74
SR 2 MCU WiHiIN,  Cres L FRLAT MY PR 56 42 T00H o

Rpes FI! Cres HEEE N 100k Q F1 0.1 1 F.

SRR RN TE S, — SR LA Cres 5 MCU I RES Hl VSS
o |0 ) A e e
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HDUEK7$1> sk ¢ NHEEEEM

HEPLT I RC A7
Vob
MCU
? _ vbb ! T
RRES% CN_L .
T RES Reset
Rn % LVR and POR
CRES;l/;

AP RC AL, N T T HRECR RS

SIAL I K T Rees A1 Cres FMEIE o
o SRR, — BB RO M RS RIERE I MCU ARSI, 4
AR A . 24 MCU WL, Cres b FR FLTT B R 58 4 UL

Rpes Fl Cres FEUWCEUE 4 100k Q A1 0.1 1 F,

VCHC HLFH Ry MTUCHC HL 2 Cn H T UEHEC A R Be v, — ML EUE 10k Q@ A2 0.01
uF, ED%J RrEs %ﬂ Crrs E‘J 1/10,

A PTTIR AR, BEN T THMEL, 2R Oy AT S5 MCU
(¥) RES 1 VDD 5| Ji§I 1) % £k e i -
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Reset
Rs2 Rci LVR and POR Dz Rci LVR and POR

SME=AR BRI R AL HL B
VoD Vop

Reset

4 Y S PR F s SRS P ) PO s g I SRR AN [RD N, RT3 A/ 8 = A A A
HL S S LG

PR YR R A TR, RGN TR T IR
RIS AL D REtH Rey 19 Rep 20 I, SRR AR FL IR R

YA Rei 5 Rpo 20, HAKHE R E AL 5120 0 (Rp1+Rp2)/(2 X Rp;)s RC
HLFHAE 75 KT Rpo/30.

PR AR, HARH R B AL S AN V40.5V, Ry I FiE T4E
R VZ, RcWFEEIT KT 100k Q, Rps HJHLFHEZ R 10k Q .

=M QL 7E PCB MR L B AR B2, — sk Q1 AR FEA(O) A S K
(E)5 MCU [f] RES #1 VDD 5| #4528 5 o

SRR AR I 1C F9 53 A PR BR

VoD VoD MCU

Y05} ——
MCU (P _T_
RREes RRES% CN
RES Reset [HT70XXA-1} 1_ RES Reset

HT70XXA |—4- |
;l/;CRES LVR and POR 7;7 R % LVR and POR

CRES

___________________ T
P S PR P s A7 LB ) P T g I TR AN [ B, P P A/ P AL v T A
M IC PR AL HLES .

FIPEOMCHE R A D RE, RGN 2 RC AR R T T RC
S HEERIR B SE R AL DI RE -
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Riess Cress Ry Fll Cy B BEE S 2 T RC A7 HLES S midi T+t RC
A7 LA A

Cres(EM 16 55 284 RC B A7 HL ) FT CyCEFXT =Pt T3 RC & A7 ) 7E PCB
B AN B A 2 TR 5y 5 B RC AV FELE e st Tt RC A HL B AH [+ o

PEE POR FELER AT P T R s SR FEL IR

JnsE MCU FIR$ 5228, IRtk A B B & vk A, 78 MCU
PR L 2 A7 (POR) HA, ¢RI HA s B2 A7 (LVR) HE 1%

POR HLE% = 2% N — 41K RC WA H 0 A7 i, B Bl =8
REIhRE. X MCU W ESIIFIGEENTE, BT TO Hl PDF JEbr#E A “0”
AN, AP A S RES SATA I . 2448 F b A7 DhRERS, PR POR IRl
RN, O TAE POR W LLIE R BhAE,  FLYE T B RS SR PR

LVR HLEE EZIREE Y VDD /N T4 R (RS 1 ), HLRFEER )oK
T 1ms B, LVR ESUEGE, 6 MCU P I¥I G031 5 RES 534748 7]
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WEE 1M RC kP 25

ThRediR

F I ER #$(WDT) T EH T MCU A #8TZh R RTELE) P AT /&
RS, A L E 2 W PE Jds G B WDT(CLR WDT, CLR WDTI,
CLR WDT2){I$54, fFFREPIEH AT, WDT A&, M2 REFAIEH
AT, WDT nJ LA & e WDT 82147 .

WA T ) RC R4, 22— E H#RG 1 RC I8, AER Tl
AT, AN B BB, WASEILIRY . B IR Y 88 1 i WDT (i
PRk, TIAE WDT BERHZE M MCU REEHTAE, LMl WDT ik 3% K 1)

PIE T RC $R3% & —A H B3R 1) RC Feids, ez dspliz H
i (1 mask option YRE), H RN B, IR %4 SR DV L1
A %548, H>4 WDT % i 23 &4 WDT 547, s TO #1 PDF #r& ol &
A7, AR AT I X ARSI WDT RALRAS, I T LUE A2 .

TE. LEEEMREERS

T WDT #E3% 28 4 RC #&¥%4%, H RC ¥ hNE:, bl T2 & TARE
WM, B T Rl P AR A 1 4 3l LR IR RS

TR 28 4 RC J&d 4%, Frbl LR A 5 m), B TARE R4
b2 3 LR G A RS

SR L2 TAF R EARE PR, M E AN &5 5 N H R4 F 2%
FE, LM WDT #he k353K, 3Pk WDT A E®REA, X TET 18 RC
Y% 2a e YE, AR5 W] 2% HOLTEK Mk 3 ft A 56 %ok} .
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HOLTEK # |

g,
>
|
B3
‘-H
>
el

BELSERBOAERAT (BRAFD
BT TRk T el X AR % 3
FL1T: 886-3-563-1999

1L H.: 886-3-563-1189

[ 34 : www.holtek.com.tw

BELBERHERAT (Fihkgia)

Gl B AR 3 2 2542 2

FL 1% 886-2-2655-7070

{51 886-2-2655-7373

1 H.: 886-2-2655-7383 (International sales hotline)

BHERBHRAT (RELEL)
i E L 889 52 T4k 7 B 200233
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Holmate Semiconductor, Inc. (Jt3EMV4-4E)
46712 Fremont Blvd., Fremont, CA 94538

HL i 510-252-9880

FEH: 510-252-9885

3k www.holmate.com
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