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HDLTEK# HT49R10A-1/HT49C10-1

- HAO0017S HT49 MCU HT24
- HA0024S HT49 MCU RTC

- HA0025S HT49 MCU Time base( )

- HAO0026S HT49 MCU /

- HAO0027S HT49 MCU /

- HA0075S MCU

fSYS =4MHz 22V 55V .
fsys = 8MHz 33V 55V . RC  32768Hz

> . HALT
8 / -2
1
8 / 14
PFD . 8MHz 0.5p s
15x 2 15x 3 14x 4 LCD - 63
1Kx 14 ROM : 1 2
64% 8 RAM . /
RTC . 44-pin QFP/LQFP
RTC 8
HT49R10A-1 8 LCD MASK
HT49C10-1  OTP HT49R10A-1
/O
LCD
LCD
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NTMRC M fsys/4
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Program |, [Program G TMR [¢— X Egg_ﬁ\:;
Memory [N Counter < TPFD
2 - fsvs/4
Instruction RTC
Register M DATA
m U Memory
[ N X wDT
] rime Base|
Instruction
Decoder
T TT T PORT B _
L, —X
ALU STATUS . PBO/INT
Timing Shifter Z4) l——X|PB2/TMR
Generation II
% é m PORT A
0SC2  0SC1 ACC <+—»XlpaoBZ
0SC4 Rgs »X|PA1/BZ
VDD LcD K= PA »XIPA2
Uees Memory K— »X|PA3/PFD
Il »XIPA4~PAT
| LCD Driver | HALT  EN/DIS
% % é K— LVD/LVR
COMoO~ COM3/ SEGO~
COM2 SEG14 SEG13 -
T
"'): :E E OO0 _0O0O
23258788538
EUEN'NU)—\MDQ}&
minininininininininin
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PAS 1 1) 331 SEGO
PA6 ]2 321 SEG1
PA7 []3 31 [0 SEG2
PBO/INT []4 30 [0 SEG3
5
NC LIS ir49r10A-1/HTa9C10-1 22 2 SECS
PB2TMR L6 " rb AL QFp-A 28 | SEGS
NC 7 27 [0 SEG6
NC []8 26 |1 SEG7
NC o 257 SEG8
vss 1o 24| SEG9
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N
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HOLTEK i ‘

HT49R10A-1/HT49C10-1

PAO~PA7 8 /
PAUBZ PAO~PA3
1132 é /BZ CMOS NMOS  /
PA3/PED CMOS  NMOS PA4~PA7 / NMOS / P§?0~PA1
PA4~PA7

/ PFD

PBO PB2 2
PBO/INT PBO
PB2/TMR INT PR2 /

TMR
VLCD — LCD
V1,V2 C1,C2 —
COMO~COM2 12 1/3 1/4 | SEG14 LCD segment common
COMB3/SEG14 COMO0O~COM2 LCD common
SEGO~SEG13 — LCD segment

OSCl  0OSscC2 RC
0OSC1 RC RC 0sC2
0SC2 RTC

RTC OSC1  0OSC2

0SC3 - OSC3  0OSsc4 32768Hz
0Sc4
VSS — —
VDD — —
@ —

............. Vss-0.3V ~ Vss+6.0V i =50 ~ 125
............ Vss-0.3V ~ Vy,, +0.3V 40 ~ 85
.............................. 150mA eeeeieiiiiniiieee. -100mA
...................................... 500mW
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HDLTEK# HT49R10A-1/HT49C10-1

Ta=25
VDD
Vv . LVR fSYS=4MHZ 2.2 —_— 55 \'%
b LVR fsys=8MHz 33 | — 55 v
Viep LCeb % — VA< 5.5V 2.2 — 5.5 \%
3V — 1 2 mA
I =
PP (RC ) | sv fovs=4MHz — 3 5 mA
I 5V = — 4 8 mA
pD2 (RC ) fsys=8MHz
3V — | o3 06 | mA
Ipps
(fsys=RTC ) 5V — | o6 1 mA
: 3V HALT — — 1 HA
. (*fs= fsys/4) 5V | HALT LCD — — 2 b A
: 3V HALT — 25 50 | pA
STB2 1 (#fg= RTC ) 5V | HALT LCD, — 10 20 | pA
: 3V HALT — 2 5 uA
S8 | (#s=WDTRC )| 5V | HALT LCD, — 6 10 |[pA
3V HALT — 17 30 |pA
I
STBA (*fs=RTC ) 5V %LT LD — 34 60 |uA
3V HALT — 13 25 U A
Istas HALT LCD,
Ffs=RTC ) | 5v |5 — | 26 50 |pA
3V HALT — 14 25 U A
I HALT LCD,
Y| ¢s=WDTRC ) | sy |, — | 28 S0 | pA
3V HALT — 10 20 U A
I HALT LCD,
ST 1 (fs=WDTRC )| sy 3 _ 20 40 uA
vy, |YO  TMR INT | _ _ 0 — 03V | V
Vg, |VO  TMR INT | _ _ 07Vpy | — | Vip v
Vi (RES) | — — 0 — | 04Vpp | V
Vi (RES) — — 09Vpp | — Vop v
3V 6 12 — mA
IOLl I/O SV V()]_ = 0~1VDD 10 25 — mA
3V 2 4 — mA
IOHl I/O VOH = 0-9VDD
5V 5 -8 — mA
I LCD com/ 3V VoL=0.1V 210 | 420 = |pnA
comy/se =Vu.
oL g 5V ot op 350 | 700 | — |pa
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HOLTEK i ‘

HT49R10A-1/HT49C10-1

Vop
IOHZ LCD com/seg 25 VOH = 0-9VDD -18800 -;23 — E i
R 3V L 20 60 100 KQ
™ 5V 10 30 50 KQ
VLvri LVR 2.1V 1.98 2.1 222 A%
Vivr2 — LVR 3.15V 2.98 3.15 3.32 \%
VLvr3 LVR 4.2V 3.98 4.2 442 A%
Vivbi LVD 2.2V 2.08 2.2 2.32 A%
Vivb2 — LVD 3.3V 3.12 33 3.50 A%
Vivp3 LVD 4.4V 4.12 4.4 4.70 A%
“ R VA LCD
e WDT
REV.1.40 2010-07-20



HDLTEK# HT49R10A-1/HT49C10-1

Ta=25
VoD
£ 22V 55V 400 4000 kHz
SYS! RC 33V 5.5V 400 8000 | kHz
f — 32768 H
Y21 (32768Hz ) g
frrcosc — 32768 Hz
22V 55V 0 4000 kHz
f TMR
TIMER (TMR) 33V 5.5V 0 8000 | kH
¢ 3V 45 90 180 us
W _
prose 5V 32 65 130 | ps
tRES — 1 us
tssT HALT 1024 >ktSYS
tvr — 0.25 1 2 ms
tNT — 1 us
“tgys=1/Msysi  1/fsysn
Vbbp
VPOR VDD —_— 100 mV
RR VDD VDD — 0.035 V/ms
troR VDD Vror . | ms
Voo

= Time
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HOLTEK i ‘

HT49R10A-1/HT49C10-1

RC 32768Hz

T1 T2 T3 T4
System Clock /L

T1

T2 T3 T4

T T2 T3 T4

OSC2 (RC only)
PC < PC PC+1 PC+2
Fetch INST (PC)
Execute INST (PC-1) Fetch INST (PC+1)
Execute INST (PC) Fetch INST (PC+2)
Execute INST (PC+1)
PC
10
(pe) 1024
(PC) PC
pel
(pe)
dummy cycle
PCL 06H
256
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 0 0
/ 0 0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 1 1 0 0
RTC 0 0 0 0 0 1 0 0 0 0
PC+2
PCL *9 *8 @7 | @6 | @5 | @4 | @3 | @2 | @] | @0
#9 #8 #7 | #O6 | #5 | #4 | #3 | #2 | #1 | #O
S9 S8 S7 |S6 | S5 |S4 | S3 |S2 |[S1 |SO
*9 ~ *() S9~ SO
#9 ~ #0 @7~ @0 PCL
REV.1.40 8 2010-07-20



HOLTEK i ‘

HT49R10A-1/HT49C10-1

ROM
ROM 00§0 H Device initialization program
1024x 14 004H
ROM PC External interrupt subroutine
Table Pointer 00§8 H Timer/event counter interrupt subroutine
ROM OOSH Time Base Interrupt
01bH
000H RTC Interrupt Program
: ROM
000H {
n0OH
004H anFH Look-up table (256 words)
ﬁ 300H
004H Look-up table (256 words)
3FFH
008H 14 bits
/ Note: n ranges from 0 to 3
/
008H
00CH
00CH
010H
010H
ROM TABRDC [m] TABRDL [m] TABRDC
[m] [T =256 (word )] TABRDL [m] [m]
TABRDC [m] TABRDL [m]
[m] TBLH O0O8H
TBLH “ 0" TBLH
TBLP 07H
TBLP
*9 *8 *7 *6 *5 *4 #3 *) *1 #()
TABRDC [m] P9 P8 | @7 | @6 | @5 | @ | @3 | @ | @l @0
TABRDL [m] 1 1 @7 | @6 | @5 | @4 | @3 | @2 | @] @0
#Q . %() P9 ~ P8
@7 ~ @0
REV.1.40 9 2010-07-20



HOLTEK i ‘

HT49R10A-1/HT49C10-1
STACK
STACK PC
SP
PC RET RETI
RET RETI
CALL
2
RAM
00H Indirect Addressing Register 0
RAM  79x 8 01H MPO
02H Indirect Addressing Register 1
03H MP1
04H BP
0 O00H 05H ACC
06H PCL
0 MPO O1H 1 O02H o7H TBLP
1 MP1 03H BP 04H ACC e TBLH
05H PCL 06H 09H RTCC
TBLP 07H TBLH 08H 0AH SLATTCL:)S
RTCC 09H STATUS 0AH o
0 INTCO OBH / TMR ODH / ODH TMR
TMRC OEH / PA 12H PB 14H OEH TMRC
1 INTCI 1EH 40H~7FH O°FH Special Purpose
10H Data Memory
11H
RAM 12H PA
13H
RAM 14H PB
SET[ i CLR[m].i RAM 15H
0 MPO OIH 1 MP1 O03H 16H
17H
18H
19H
1AH
1BH
00H 02H Ton
[00OH] [02H] / MPO[01H] 1DH
MP1[03H] RAM 00H O02H 11"2: 'N:Tm
00H 00H  02H :
40fH I:l : Unused.
MPO 7 MP1 7 General Purpose Read as "0"
Data Memory
RAM  MPO MP1 (64 Bytes)
LCD 7FH
REV.1.40 10 2010-07-20



HOLTEK i ‘

HT49R10A-1/HT49C10-1

ACC
ACC ALU RAM 05H
ALU
8
(ADD ADC SUB SBC DAA)
(AND OR XOR CPL)
RL RR RLC RRC
INC DEC
SZ SNZ SIZ SDZ...
ALU
STATUS
0AH 8 z C AC
oV PDF TO
C
0 C ’
C
AC
1 A
¢ AC
2 Z z z
3| oY ov oV
4 | PDF CLR WDT PDF HALT PDF
s | 10 CLR WDT HALT TO WDT
TO
6,7 _ “ 0”
STATUS(0AH)
TO PDF
TO PDF
HALT TO PDF Z OV AC C

REV.1.40 1
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HOLTEK i ‘

HT49R10A-1/HT49C10-1

0 INTCO OBH

1 INTC1l 1EH

EMI
EMI INTCO INTC1
PC ROM
PC
0 EMI =1 =0)
1 EEI =1 =0)
2 ETI / =1 =0)
3 ETBI =1 =0)
4 EIF =1  =0)
5 TF / =1 =0)
6 TBF =1 =0)
7 _ “ On
INTCO(0BH)
0 ERTI ( =1 =0)
1~3,5~7 — L
4 RTF ( =1 =0)
INTC1(1EH)
INT EIF INTCO 4
04H
EIF EMI
/ / TF INTCO 5
/ TF 08H
TF EMI
TBF INTCO 6
TBF OCH
TBF EMI
RTF INTCI1 4
RTF 10H
RTF EMI

REV.1.40
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HOLTEK i ‘

HT49R10A-1/HT49C10-1

RETI EMI
1 RET RETI RETI
EMI EMI
T2 T2
EMI
1 04H
/ 2 08H
3 0CH
4 10H
INTCO OBH / TF
EIF / ETI EEI
ETBI EMI INTC1 RAM 1EH
RTF ERTI EMI EEI ETI ETBI ERTI
/
TBF RTF TF EIF INTC1 INTCO
RC 32768Hz
HALT RC
32768Hz
HALT 32768Hz
HALT RTC
VDD
9L47OpF
OscC1
0sC3 J__ 0sC1 Vo
= [
0SC4
0sc2 fSYS/4 é osc2
7—'|/; 32768Hz Crystal/ Crystal Oscillator RC Oscillator
RTC Oscillator
REV.1.40 13 2010-07-20



HDLTEK# HT49R10A-1/HT49C10-1

RC OSC1 Vss 24K
Q 1MQ 0OSC2
RC VDD
OSC1 0OSC2
Feedback Phase Shift OSC1 OSC2
Resonator OSCl1 0OSC2
RTC 32.768KHz
OSC3 0Sc4
RTC “ QOSsc” RTCC 4
2
WDT RC
WDT 65}15 VDD=5V
WDT
WDT
WDT RC WDT 4
RTC
WDT WDT WDT
WDT fs2  fs/2'°
System Clock/4 —
gég 32768Hz —| gglt(';': f—s>| Divider |—>| Divider }—L
\gng 12kHz CKR j- CKR "L Time-out Reset fy/215~fy/216
WDT Clear —l—,
WDT WDT VDD
HALT WDT
RC WDT
OSC HALT
WDT TO HALT
PC SP WDT WDT
RES HALT CLR WDT CLR WDT! CLR WDT2
CLR WDT
“CLR WDT” CLR WDT 1 CLR WDT WDT CLR
WDT1 CLR WDT2 CLR WDT 2 WDT

WDT

REV.1.40 14 2010-07-20



HOLTEK i ‘

HT49R10A-1/HT49C10-1
WDT RTC
8 WDT OSC RTC OSC
LCD 52> fs/28
fs/2* fs/2’ 4KHz
LCD
fs/2'? fs/2"°
TBF INTCO 6
OCH
f:
S—>| Divider |—>| Prescaler |
Option Option
LCD Driver (fs/22~fs/2¢) Time Base Interrupt
Buzzer (fs/22~fs/29) fel2e~fsi2'®
RTC
RTC
ts28  fg2" RT2 RT1 RTO RTCC 21 0 09H
RTC RTF INTC1 4
10H /
fs
—> Divider Prescaler
RT2 8to1 fs/28~fs/215
sﬁ) :: Mux. RTC Interrupt
RTC
RT2 | RT1 | RTO | RTC
0 0 0 28
0 0 1 2"
0 1 0 pl0”
0 1 1 o’
1 0 0 2"
1 0 1 213
1 1 0 2"
1 1 1 2P
REV.1.40 15 2010-07-20



HOLTEK i ‘

HT49R10A-1/HT49C10-1

HALT
HALT
WDT RTC WDT RTC
RAM
WDT WDT WDT RTC
/
PDF TO
LCD WDT OSC RTC OSC
PA WDT
WDT TO PDF
CLR WDT PDF HALT PDF WDT
TO PC SP
PA PA
HALT
HALT
1024tsys
RES
RES
PC SP
PDF TO
“oosn RiES
TO PDF
0 0
U U RES
0 1 RES
1 U
1 1
u,,
REV.1.40 16 2010-07-20



HDLTEK#

HT49R10A-1/HT49C10-1
(SST)
1024 SST
Option
(PO 000H
WDT RTC
/
/
Voo v HALT Warm Reset
» WDT
0.01pF Time-out ¢
Reset
100k
100k — External
0.1uF 10K L — g°'dt
7 Eme el hea  osois|vaife
Circuit K 1 Circult
VDD
RES
tssT
SST Time-out
Chip Reset
REV.1.40 17
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HOLTEK i ‘

HT49R10A-1/HT49C10-1

(| wor RES RES WDT

( ) ( ) ( ) ( )¥
TMR XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu  uuuu

TMRC 0000 1--- 0000 1--- 0000 1--- 0000 1--- Uuuu u---

PC 0000H 0000H 0000H 0000H 0000H
MPO 1XXX XXXX luuu  uuuu luuu  uuuu luuu  uuuu luuu  uuuu
MP1 1XXX XXXX luuu  uuuu luuu  uuuu luuu  uuuu luuu  uuuu
BP | - 0 | - 0 | - U 0 | - u

ACC XXXX XXXX uuuu  uuuu uuuu - uuuu uuuu  uuuu uuuu  uuuu
TBLP XXXX XXXX uuuu  uuuu uuuu  uuuu uuuu - uuuu uuuu - uuuu
TBLH --XX XXXX --uu  uuuu --uu  uuuu --uu  uuuu --uu  uuuu
STATUS --00 xxxx --lu  uuuu --uu  uuuu --01 uuuu --11  uuuu
INTCO -000 0000 -000 0000 -000 0000 -000 0000 -uuu  uuuu

INTC1 ---0 ---0 --0---0 --0---0 ---0 ---0 ---u  --—-u
RTCC --00 0111 --00 0111 --00 0111 --00 0111 --uu  uuuu
PA 1111 1111 1111 1111 1111 1111 1111 1111 uuuu  uuuu

PB ---- -I-T —--- oI-T —--- oI-T -=-- -I-T ---= I

“
e
“r’ PBO PB2

REV.1.40

2010-07-20




HOLTEK i ‘

HT49R10A-1/HT49C10-1
/
/ / 8 /
/ RTC
/ TMR [ODH] TMRC [0EH]
TMR TMR / TMR /
TMRC /
0~2 - 13 0”
/ TMR
(TM1 TMO)=(0 1)
1
3 TE 0
(TM1 TMO)=(1 1)
1
0
4 TON / 0= 1=
2 1 /
5 TS
(0=RTC 1= 4 )
T™™1 TMO
01=
6 T™O | |\
7 T™M1 a
11=
00=
TMRC(0EH)
™O0 TMI1 TMR
TMR
System Clock —
Option
System Clock/4 —
zzzz2 Data Bus
RTC Out
Timer/Event Counter | Reload
Preload Register
__| Pulse Width Timer/Event
Tiio | Negsemer) Counter o e
TON —
T QpF®»PFD
PA3 Data CTRL J
/
REV.1.40 19 2010-07-20



HOLTEK i ‘

HT49R10A-1/HT49C10-1

/ / FFH
/
TF INTCO 5
TON TE 1 TMR TE
0 TMR TON
TON TON
/
TON TMR
/
/
ON TON TMRC 4 1
TON TON /
PA3 PFD
0 ETI PFD “ CLR [PA].3” PFD
“ SET [PA].3” PFD
/ / /
/ / /
/ /
/ TMR
TMR / TMR
/ /
/ /
REV.1.40 20 2010-07-20



HOLTEK i ‘

HT49R10A-1/HT49C10-1

8 2 PA RAM
[12H]  [14H] PAO~PA3 CMOS NMOS
/ PA4~PA7 NMOS / NMOS PA
PB PA PB
MOV A [m] (m=12H,14H) T2 PA
PA NMOS “om
NMOS “ SET[m].i” i=0~7 PA NMOS “ MOV A
[m]”
“ MOV[M] A" m=I12H
SET [m]i CLR [m].i CPL[m] CPLA [m]
CPU
PA NMOS CMOS
PA PA NMOS
PA PAO/ BZ PA1/BZ PA3/PFD BZ BZ PFD
BZ/BZ PFD PA CMOS
PAO PAl
PA1 PAO PAO/PA1
0 PAO=BZ PAI=BZ
1 0 PAO=BZ PA1=0
X 1 PAO=0 PA1=0
x
PFD PA3 / PFD /
PFD
/ / PA3 PA3 PFD
X 0 §] X
X 1 0 X
N 0 PFD fiet/[2% (256-N)]
N 1 0 X
—
‘U
21 2010-07-20
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HOLTEK HT49R10A-1/HT49C10-1

Vop
. Pull-High
Data Bit Opti
ption Weak

Data Bus D Qs _D_—| Pull-up
Write Data CK Q CMOS/NMOS

i I
Chip Reset . -

PA1/BZ

PED (PAS3 only)

BZ (PA1 only)
BZ (PAO only)

PA2
PA3/PFD
PFD or BZ Option

- @,‘
Read Data j

System Wake-up Wake-up Option

PAO~PA3 /

Vobp

§Weak
. Pull-up
Data Bit
Data Bus D Q »— X PA4~PA7
Write Data CK Q

S
Chip Reset —

Y /‘
_ <
Read Data

System Wake-up

Wake-up Option

PA4~PA7 /

PBO

Data Bus PB2

Read Data

PB

REV.1.40 22 2010-07-20



HDLTEK# HT49R10A-1/HT49C10-1

LCD

LCD (bank 1) 40H
4EH BANK POINTER BP RAM 04H RAM LCD
BP “ 01H” 40H~4EH LCD BP “ 00H"
LCD
MP1 LCD
LCD R S U
LCD
com 40H 41H 42H 43H---4CH 4DH4EH Bit
0 0
1 1
2 2
3 3
SEGMENT 0 1 2 3712 13 14
LCD
LCD 15x 2 ,15x 3 14x 4 12 1/3 1/4
LCD “ R” L “ R"
L Cl 2 LCD 1/2 bias  1/3 bias,
1/2 bias V2 1/3 bias
Vi V2

REV.1.40 23 2010-07-20



HOLTEK

HT49R10A-1/HT49C10-1

During a reset pulse

COMO0,COM1,COM2

All LCD driver outputs

Normal operation mode

HALT

Note:

COMO

CoM1

COM2#
LCD segments ON
COMO,1,2 sides are unlighted

Only LCD segments ON
COMO side are lighted

Only LCD segments ON
COM1 side are lighted

Only LCD segments ON
COM2 side are lighted

LCD segments ON
COMO,1 sides are lighted

LCD segments ON
COMO,2 sides are lighted

LCD segments ON
COM1,2 sides are lighted

LCD segments ON
COMO0,1,2 sides are lighted

Mode
COM0,COM1,COM2*

All LCD driver outputs

oL e b s | o)
o e e e T T
ScS5=C02 ] by
S AT

SC g0 ds | o
T

"+" Omit the COM2 signal, if the 1/2 duty LCD is used.
VA=VLCD, VB=1/2 VLCD

LCD

1/3 duty 1/2 bias

R/C

REV.1.40
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HDLTEK# HT49R10A-1/HT49C10-1

como [ | Mt VB

COoM1

COoM2

COM3

LCD segments ON
COM2side lighted 1 L | L1 LI L | LI LI Lo | s VC

Note: 1/4 duty, 1/3 bias, C type: "VA" 3/2 VLCD, "VB" VLCD, "VC" 1/2 VLCD
1/4 duty, 1/3 bias, R type: "VA" VLCD, "VB" 2/3 VLCD, "VC" 1/3 VLCD

LCD
/
(LVD) (LVR) LVD
LVD RTCC.3
RTCC.5
LVR LVR
RTCC
/
8 1
0~2 | RTO~RT2 / 111B
3 LVDC / 0 / 1/0
4 QOSC / 0 | 32768Hz 0/1 /
5 LVDO 0 10 1
6~7 — — — 0
RTCC(09H)

REV.1.40 25 2010-07-20



HOLTEK i ‘

HT49R10A-1/HT49C10-1

OSC

32768HZ

WDT RTC

WDT /

WDT

CLR WDT

“ i

Two times’

“ One time” “ CLR WDT” WDT

CLR WDT2 WDT

clock/2'? ~clock/2" “ clock”

clock/2* ~ clock/2’ “ clock”

Wake-up

PA

PAO~PA3

PAO~PA3  CMOS
PAO~PA3

NMOS CMOS
NMOS

PA4~PA7 NMOS

PA3/PFD PA3

PAO/BZ PA1/BZ PAO
PFD

LCD

1/3 4 1/4

LCD
1/2 1/3

LCD
R C

LCD

fo/2% ~ £o/2% “ £y

LCD

LVR
LVR

LVD
LVD

LVD/LVR

2.2V/2.1V,3.3V/3.15V, 4.4V/4.2V

REV.1.40
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Vop
COMO~COM2
Q COM/SEG14 =y 2C0
VDD SEGO~SEG13
[ e D
|
Reset
} § 100k Circuit VLCD [ ¢— LCD Power Supply
‘ ;
0.1uF _— [ —
ES !
| | c1—
| 0.1uF ! 0.1uF Vop i
[ i I c2 9 RC System Oscillator
(R R —— E—_ 470pF 24kQ<Rosc<1MQ
0OSC1
ves v L Rosc
7 0.1uF fsvs/4
7—_|/;_ <4—— 08C2
V2 C1
32768Hz 0sc3 L 0AuF 0OscC1 Crystal/Resonator
7-_|/;_ M R1S B5 System Oscillator
10pF
P 71; = 0SC2 For R1, C1, C2 see note
0SsC4 PAQO/BZ ¢—» Cc2
PA1/BZ [¢—>»
PA2 «—»>
PA3/PFD ¢—» —— 0OSC1 32768Hz Crystal System
0SC1 PA4~PAT «—> Oscillator
0sC 0SC1 and OSC2 left
Circuit 0SC2 PBO/INT ¢ —0sc2 unconnected
: PB2/TMR [¢—
|
: HT49R10A-1/HT49C10-1 osc (;,ircuit
|
|
Lo ___________
1 /
Cl
Cl C2 R1 LVR
R1 C1I (C2 /
2
VDD RES
RES
3 HAO0075S
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HOLTEK

8MHz 0.5us
1ps JMP CALL RET
RETI PCL
PCL “ CLRPCL" “ MOV PCL,
A”
MOV
( )
255 0
INC INCA DEC DECA
AND OR XOR CPL
RR RL RRC RLC
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JMP CALL
RET
CALL JMP
CALL
“ SET [m]i” “ CLR [m].i"
8
“ HALT”
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i 0~7
addr
|
ADD A,[m] | ACC ACC 1 Z,C,AC,0V
ADDM  A[m] | ACC 1 Z,C,AC,0V
ADD Ax ACC ACC 1 Z,C,AC,0V
ADC A,[m] | ACC ACC 1 Z,C,AC,0V
ADCM A,[m] | ACC 1 Z,C,AC,0V
SUBA,x ACC ACC 1 Z,C,AC,0V
SUBA,[m] ACC ACC 1 Z,C,AC,0V
SUBM A,[m] | ACC 1 Z,C,AC,0V
SBCA,[m] ACC ACC 1 7Z,C,AC,0V
SBCM A,[m] | ACC 1 Z,C,AC,0V
DAA [m] ACC 1 C
AND  AJIm] | ACC “or ACC 1 Z
OR A,[m] | ACC ©or ACC 1 4
XOR A,[m] | ACC “ " ACC 1 Z
ANDM A,[m] | ACC ©o 1 Z
ORM  AJm] | ACC £ 1 4
XORM A,[m] | ACC “ ” 1 Z
AND Ax ACC o ACC 1 Z
OR Ax ACC “ " ACC 1 Z
XOR Ax ACC “ " ACC 1 Z
CPL [m] 1 Z
CPLA [m] ACC 1 Z
INCA [m] ACC 1 Z
INC [m] 1 Z
DECA [m] ACC 1 Z
DEC [m] 1 Z
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RRA [m] ACC 1
RR [m] 1
RRCA  [m] ACC 1 C
RRC [m] 1 C
RLA [m] ACC 1
RL [m] 1
RLCA  [m] ACC 1 C
RLC [m] 1 C
MOV  A,[m] ACC 1
MOV  [m],A ACC 1
MOV  Ax ACC 1
CLR [m].i 1
SET [m].i 1
JMP addr 2
SZ [m] 1
SZA [m] ACC 1
SZ [m].i i 1
SNZ [m].i i 1
S1Z [m] 1
SDZ [m] 1
SIZA  [m] ACC )
SDZA  [m] ACC )
CALL addr 2
RET 2
RETA,x ACC 2
RETI 2
TABRDC [m] ROM TBLH 2
TABRDL [m] ROM TBLH 2
NOP 1
CLR [m] 1
SET [m] 1
CLR WDT 1 TO,PDF
CLR WDTI 1 TO,PDF
CLR WDT2 1 TO,PDF
SWAP  [m] 1
SWAPA [m] ACC 1
HALT 1 TO,PDF
1 2
2 PCL 2
3 “ CLR WDT1” “ CLR WDT2" TO PDF “ CLR WDT1”
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“ CLR WDT2"

ADC

ADCM

ADD

ADD

ADDM

AND

AND

ANDM

A, [m]

A, [m]

A, [m]

A, [m]

A, [m]

A, [m]

TO PDF TO

Add data memory and carry to the accumulator

ACC&ACCH[m]+C
OV Z AC C

Add the accumulator and carry to the accumulator

[m] € ACC+[m]+C
Oov Z AC C

Add data memory to the accumulator

ACC<ACC+[m]
OV Z AC C

Add immediate data to the accumulator

ACC<ACC+x
Oov Z AC C

Add the accumulator to the data memory

[m] €< ACC+[m]
OV Z AC C

Logical AND accumulator with data memory

ACC<ACC “AND” [m]
zZ

Logical AND immediate data to the accumulator

ACC<ACC “AND” x
zZ

Logical AND data memory with the accumulator

[m]€ACC “AND” [m]
z

PDF
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CALL

CLR

CLR

CLR

CLR

CLR

CPL

addr Subroutine call

2
Stack €Program Counter+1
Program Counter < addr

[m] Clear data memory

[m] €00H

[m].i Clear bit of data memory
i
[m].i €0

WDT  Clear Watchdog Timer
WDT
WDT < 00H
PDF & TO € 0
TO PDF

WDT1 Preclear Watchdog Timer

PDF TO 0

CLR WDT1
WDT < 00H
PDF & TO € 0
TO PDF

WDT2 Preclear Watchdog Timer
PDF TO 0
CLR WDT2
WDT < 00H
PDF & TO € 0
TO PDF

[m] Complement data memory

[m] € [m]
Z

CLR WDT2

TO
CLR WDT2 WDT
PDF TO
CLR WDTI WDT
PDF TO
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CPLA [m] Complement data memory
1 0
ACC € [m]
zZ
DAA [m] Decimal-Adjust accumulator for addition
BCD “ 9”
AC=1 BCD “ 6"
Lo C=1 BCD “ 6" BCD
00H O6H 60H 66H
C BCD 100
[m] €ACC+00H [m] €ACC+06H
[m] € ACC+60H [m] €ACC+66H
C
DEC [m] Decrement data memory
1
[m] € [m]-1
zZ
DECA [m] Decrement data memory and place result in the accumulator
1
ACC € [m]-1
Z
HALT Enter power down mode
RAM WDT
“ 0 PDF 1 WDT TO 0
PDF < 1
TO €0
TO PDF
INC [m] Increment data memory
1
[m] € [m]+1
Z
INCA [m] Increment data memory and place result in the accumulator
1
ACC € [m]+1
zZ
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JMP addr Directly jump
2
PC < addr
MOV A,[m] Move data memory to the accumulator
ACC € [m]
MOV A, x Move immediate data to the accumulator
8
ACC € x
MOV [m],A Move the accumulator data to memory
[m] € ACC
NOP No operation
PC < PC+1
OR A,[m] Logical OR accumulator with data memory
ACC<ACC “OR” [m]
Z
OR A, x Logical OR immediate data to the accumulator
ACC<ACC “OR” x
Z
ORM A,[m] Logical OR data memory with accumulator
[m]<ACC “OR” [m]
Z
RET Return from subroutine
PC < Stack
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RET A, x Return and place immediate data in the accumulator
PC < Stack
ACC € x
RETI Return from interrupt
EMI EMI
RETI
PC €& Stack
EMI € 1
RL [m] Rotate data memory left
1 7 0
[m].(i+1) €[m]i (i=0~6)
[m].0 €[m].7
RLA [m] Rotate data memory left and place result in the accumulator
1 7 0
ACC.(i+1) €[m].i (i=0~6)
ACC.0 €[m].7
RLC [m] Rotate data memory left through carry
1 7
0
[m].(i+1) €[m]i (i=0~6)
[m].0 €C
C € [m].7
C
RLCA [m] Rotate left through carry and place result in the accumulator

1 7
0o ,

ACC.(i+1) €[m].i (i=0~6)

ACC.0 €C

C € [m].7

C
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RR [m]

RRA [m]

RRC [m]

RRCA [m]

SBC A,[m]

SBCM A,[m]

Rotate data memory right

[m].i €[m].(i+1) (i=0~6)
[m].7 €[m].0,

Rotate right and place result in the accumulator
1 0 7

ACC.i €[m].(i+1) (i=0~6)
ACC.7 €[m].0

Rotate data memory right through carry

7
[m]i €[m].(+1) (i=0~6)
[m]. 7 €C

C € [m].0

C

Rotate right through carry and place result in the accumulator

1 0
T,
ACC.i €[m].(i+1)  (i=0~6)
ACC.7 €C
C € [m].0
C

Subtract data memory and carry from the accumulator

C 0 0 C

ACC&€ACC [m] C
OV Z AC C

Subtract data memory and carry from the accumulator

C 0 0 C

ACC€ACC [m] C
OV Z AC C
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SDZ [m] Skip if decrement data memory is 0
1 0 0
2
0
[m] € [m] -1 [m]=
SDZA [m] Decrement data memory and place result in ACC,skip if 0
1 0 0
2 0
ACC € [m]-1 ACC=0
SET [m] Set data memory
1
[m] < FFH
SET [m]. i Set bit of data memory
i 1
[m].i €1
SI1Z [m] Skip if increment data memory is 0
1 0 0
2
0
[m] €[m]+1 [m]=0
SIZA [m] Increment data memory and place result in ACC,skip if O
1 0 0
2 0
ACC <[m]+1 ACC=0
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SNZ [m].i Skip if bit I of the data memory is not 0
i 0
2 0
[m].i£0
SUB A, [m] Subtract data memory from the accumulator
C 0 0 C 1

ACC&ACC [m]

OV Z AC C
SUBM A,[m] Subtract data memory from the accumulator

C 0 0 C 1

[m]<ACC [m]

OV Z AC C
SUB A, x Subtract immediate data from the accumulator

C 0
0 C 1

ACC<ACC x

OV Z AC C
SWAP [m] Swap nibbles within the data memory

4 4

[m].3~[m].0 €$>[m].7~[m].4

SWAPA [m]Swap data memory and place result in the accumulator
4 4
ACC.3~ACC.0€¢ [m].7~[m] .4
ACC.7~ACC.4< [m].3~[m].0
SZ [m]Skip if data memory is 0
0 0
2
0
[m] =0,
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SZA [m]

SZ [m].i

TABRDC [m]

TABRDL [m]

XOR

XORM

XOR

A, [m]

A, [m]

Move data memory to ACC,skip if 0

2 0
ACC<[m] [m]=0

Skip if bit I of the data memory is 0

i 0 0

[m].i=0

Move the ROM code(current page) to TBLH and data memory
TBLP
TBLH
[m] <«
TBLH&

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

Logical XOR accumulator with data memory

ACC<ACC “XOR” [m]
zZ

Logical XOR data memory with accumulator

[m]€ACC “XOR” [m]
z

Logical XOR immediate data to the accumulator

ACC<ACC “XOR” x
z
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44-pin QFP 10mmx 10mm  Outline Dimensions

[T
I —
I —
I —
I —
I —
I —
I —
I —
I —
I —

34 i

o — ——]
—— T,
== =
e — =t
o .t
W/ —— ° I — ]
il
( inch)
A 0.512 — 0.528
B 0.390 — 0.398
C 0.512 — 0.528
D 0.390 — 0.398
E — 0.031 —
F — 0.012 —
G 0.075 — 0.087
H — — 0.106
I 0.010 — 0.020
J 0.029 — 0.037
K 0.004 — 0.008
L — 0.004 —
o 0° — 7°
( mm)

A 13 — 13.4
B 9.9 — 10.1
C 13 — 13.4
D 9.9 — 10.1
E — 0.8 —
F — 0.3 —
G 1.9 — 2.2
H — — 2.7
I 0.25 — 0.5
J 0.73 — 0.93
K 0.1 — 0.2
L — 0.1 —
o 0° — 7°
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44-pin LQFP (10mmx 10mm)

- i | =

( inch)
A 0.512 0.520 0.528
B 0.390 0.394 0.398
C 0.512 0.520 0.528
D 0.390 0.394 0.398
E — 0.031 —
F — 0.012 —
G 0.053 0.055 0.057
H _ — 0.063
1 0.004 — 0.010
J 0.041 0.047 0.053
K 0.004 — 0.008
a 0° — 7°
( mm)

A 13.00 13.20 13.40
B 99 10.00 10.10
C 13.00 13.20 13.40
D 9.9 10.00 10.10
E — 0.8 —
F — 0.30 —
G 1.35 1.40 1.45
H _ — 1.60
1 0.10 — 0.25
J 1.05 1.20 1.35
K 0.10 — 0.25
a 0° — 7°
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: 886-3-563-1999
: 886-3-563-1189
: www.holtek.com.tw

3 2 4 2
: 886-2-2655-7070
: 886-2-2655-7373
: 886-2-2655-7383 (International sales hotline)

A 518057
: 86-755-8616-9908, 86-755-8616-9308
: 86-755-8616-9722

Holmate Semiconductor, Inc.

46712 Fremont Blvd., Fremont, CA 94538
:1-510-252-9880
:1- 510-252-9885
: http://www.holtek.com
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