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HT49R50A-1/HT49C50-1/HT49C50L

- HAO0017S HT49 MCU

- HA0024S HT49 MCU RTC

- HA0025S HT49 MCU Time base(

- HAO0026S HT49 MCU /

- HAO0027S HT49 MCU /

- HAO0075S MCU

HT49R50A-1/HT49C50-1

fsys = 4MHz 22V 55V
fsys = SMHz 33V 55V
HT49C50L
fsys = 500kHz 1.2V 22V
8
12 /
2
8
33x 2 33x 3  32x4 LCD
4Kx 15 ROM
160x 8 RAM
RTC
RTC 8

HT49R50A-1/HT49C50-1/HT49C50L 8
MASK HT49C50-1 HT49C50L  OTP

1.2V

1/0
LCD
LCD

RC 32768Hz
HALT

6
15

8MHz 0.5us
(HT49R50A-1/HT49C50-1)

500kHz 8us
(HT49C50L)
63

1 2

HT49R50A-1/HT49C50-1 /

48-pin SSOP  64-pin LQFP  100-pin QFP

LCD
HT49R50A-1 HT49C50L
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HOLTEK HT49R50A-1/HT49C50-1/HT49C50L

Interrupt CJ
Circuit D
—~{TMROC M e fsvs
<:- — TMRO X — RTC Out
P STACK <: T — PB2/TMRO
rogram |, |Program INTC PFDO
memory |¥ | Counter
— PB3/TMR1
—[TMR1C M [€¢—— TMROOV
——TMRA U — fsvs
2 N X |&—— Time Base Out
i TPFD1 — frip
Instruction
Register MP M DATA
T P )Lé Memory
: SYS CLK/4
Instruction
Decoder
T TT T AL [—»{STATUS — .
Timing Shifter A - XIPC0O~PC3
Generation II
U PORT B —
: le————{XIPBO/INTO
| BP] b «——XIPBY/INTA
v PB 4—®
0SC2 0SC1 PB2/TMRO
0OSC4  REs +—{XIPB3/TMR1
VDD N & PB4~PB7
VSS MLCD A
OSC3 emory N—
<y PORT A
DEm— TNV
| LCD Driver | e
K—J PA »XPA2
»X|PA3/PFD
X PA4~PAT7
COMO~ COM3/ SEGO~
COM2 SEG32 SEG31 HALT EN/DIS
K—] LVD/LVR
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HOLTEK HT49R50A-1/HT49C50-1/HT49C50L

Y ish RES 2
e S 23:28258<800088%
PAVBZL2 471 0SCI FEEEEERER
PA2 3 46[1] 0SC2 OO000O0000000000M0M0
PA3/PFD [ 4 4507 VDD pas 104 63626160595857 565554 5362515049 | (o
PA4 5 44[] OSC3 PA6 ] 2 47[1 SEG6
PA5 0sc4 PA7 ] 3 46[J SEG7
Le 43H PBO/INTO (] 4 45[] SEG8
PA6 7 42[] SEG10 PB1/NTI O] 5 447 SEG9
PA7 [ 8 411 SEG11 PB2/TMRO [] 6 43[ SEG10
NTO PB3/TMR1 ] 7 42[ SEG11
R e
1o 397 PB5 [ 9 HT49C50-1 400 seG13
PB2/TMRO [] 11 38[1 SEG14 PB6 ] 10 HT49C50L 397 sEG14
PB3/TMR1 [ 12 37[1 SEG15 PB7 [ 11 64 LQFP-A 38[1 SEG15
Pco ] 12 37[3 SEG16
PB4 ] 13 36[] SEG16 pct1 13 36[1 SEG17
PB5 [ 14 35[1 SEG17 Pc2 ] 14 35[] SEG18
Vss [ 15 34[1 SEG18 PC3 ] 15 34[1 SEG19
vss [ 16 33| SEG20
VLCD [ 16 33[] SEG19 1718192021 2223242526 272829303132
V147 32[3J SEG20 gooouoooggoooogog
S <<OO0O0000VLWVL®W®W®W!W®
v2g1s 31 SEG21 T TvogogmrRAANE
C1 19 30[dJ SEG22 °4~538<¥§8B8
c2 20 29[ SEG23 @
w
COMO [ 21 28| SEG24 N
COM1 [ 22 27| SEG25 o
COM2 [ 23 26[1 SEG26 v§v§5388<88 @
COM3SEG32 24 2501 SEG27 23RREHe8588258355353¢
OO000000000O0O000000000
HT49R5°A'1£TS4598P53;1’ HT49C50L pas [ 100 99 9897 96 9594 93 92 91 90 89 88 87 86 8584 83 82 8180 e
Nc 2 79[ SEG2
Nc 3 78[1 SEG3
Nc [ 4 77 NC
Nc 5 76 NC
Nc 6 75 NC
PA6 ] 7 74[J SEG4
PA7[]8 731 SEG5
PBO/INTO [} 9 72[ SEG6
PB1/INT1 ] 10 71[J SEG7
PB2/TMRO (] 11 70/ SEG8
PB3/TMR1 ] 12 69[1 SEG9
PB4 [] 13 68[J SEG10
PB5 ] 14 HT49R50A-1 67[J SEG11
PB6 (] 15 HT49C50-1 66/ 1 SEG12
pB7 ] 16 HT49C50L 65/ SEG13
pco ] 17 100 QFP-A 64| SEG14
PC1]18 63[J SEG15
Pc2[]19 62| SEG16
PC3[] 20 61/ SEG17
NC [ 21 60/ SEG18
NC ] 22 59/ SEG19
NC ] 23 58/ SEG20
NC ] 24 57[ SEG21
NC ] 25 561 NC
NC ] 26 55 NC
NC [ 27 54[NC
NC ] 28 53[NC
NC ] 29 50[INC
VSS [] 30 51[NC
3132 33 34 35 36 37 38 39 40 41 42 43 4445 46 4748 49 50
JUuuouudguouuggoouug
ES52883888RRARARRRRE
o SZTZZO0OOOOOOOOQ
o SEINODP®OANNNNNNNN
a S, 0O WO ~NOOO A WN
m
@
N
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HT49R50A-1/HT49C50-1/HT49C50L

PAO~PA7 8 /
PAO/BZ
PAL/BZ PAO~PA3  CMOS NMOS  /
PA2 PA4~PA7
PA3/PFD CMOS NMOS| NMOS /  PAO~PAI
PA4~PA7 PA3
/ PFD
PBO/INTO PBO~PB7 8
PBI/INTI PBO PBI
PB2/TMRO — INTO INTI PB2 PB3
PB3/TMRI / TMRO TMRI
PB4~PB7
PCO~PC3 4
PCO~PC3 / CMOS
CMOS  NMOS wos /
v B HT49C50L LCD
HT49R50A-1/HT49C50-1
HT49C50L
VLCD _
¢ HT49R50A-1/HT49C50-1 LCD
VICI.C2 —
COMO~COM2 12 s 14 | SEO3? o (:Lglx]/)m (Seglilgg)
COM3/SEG32 ~
SEGO~SEG31 — LCD
0SCl  0SC2 RC
RC 0SC2
0SCl1
0SC2
RC RTC RTC
0SCl  0SC2
4 2768H
05C3 . 0SC3  0SC 32768Hz
0SC4
RES —
Vss —
VDD —
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HT49R50A-1/HT49C50-1/HT49C50L

HOLTEK LCcD
----------- Vss - 0.3V ~ Vss +6.0V* ----- Vss - 0.3 ~ Vss +2.5V**
S50 ~125 e Vss-0.3 ~Vbpp +0.3V
-40 ~ 85 IOL 150mA
ToL -100mA -500mW

“* HT49R50A-1/HT49C50-1
i HT49C50L

Vip=1.5V(HT49C50L) Vpp=3V&Vpp=5V(HT49R50A-1/HT49C50-1) Tae2s
VDD
HT49C50L 12 | — | 22 v
LVR fsys = 4MHz
o — | (HT49R50A-1/HT49C50-1) | > 55 v
fsys = 8MHz
(HT49RS50A-1/HT49C50-1) | 7 — 55 %
VA< 5.5V
* - —
bl " (HT49RS0A-1/HT49C50-1) | 22 55 |V
1.5V fsys=455kHz — 60 | 100 | pA
Ippi ( ) 3V — . 5 Y
5V |fsys=4MHz _ 3 5 A
1.5V fsys=400kHz — 50 | 100 | pA
Ippa RC ) 3V — . > Y
5V | fsys=4MHz _ 3 5 oA
o (RC ) v fsys=8MHz - 4 8 mA
1.5V — | 25 5 A
Ipp4 _ 3V — 03 o b
(Fsys=RTC ) v — 03 1 A
1.5V — | o1 | os A
! 3V HALT 1 ﬁA
STBI | (g1 LD — —
(*fs=T1) ~ C — = ! A
1.5V — . 5 i
HALT
Iste2 efa 3V — 53 - T
(*fs=RTC ) —~ LCD — = s A
1.5V — | 05 1 uA
HALT
I v — : -
SE | (+fe= WDTRC ) > LCD, 5 | u
sV — p " A
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HT49R50A-1/HT49C50-1/HT49C50L

Vop
3V HALT — 17 30 HA
IsTp4
(*fs= RTC ) sy LCD, 1/2 L 34 60 uA
I 3V HALT — 13 25 HA
STBY | (#fs= RTC ) v LCD, 13 — %6 = WA
I 3V HALT — 14 25 HA
STB6 | /yepe_
(*fs= WDT RC ) sy LCD, 12 . 73 50 uA
I 3V HALT — 10 20 HA
STB7 | /gepo_
(*fs= WDT RC ) sy LCD, 1/3 L 20 40 HA
vy, [VO  TMR INT _ — 0 — [03Vpp| V
HT49R50A-1/ HT49C50-1 |0.7 Vpp Vbp \Y%
Vi (RES) — — 0 — |04Vpp| V
Vi (RES) — — 09Vpp| — Vbp Vv
1.5V 04 0.8 — mA
IoL1 [I/O 3V |Vor=0.1 Vpp 6 12 — mA
5V 10 25 — mA
1.5V -0.3 -0.6 — mA
Ion: (/O 3V |Vou=0.9 Vpp -2 -4 — mA
5V -5 -8 — mA
3V 210 420 — pA
Ioro |LCD com/seg Vor=0.1 Vpp
5V 350 700 — pA
3V -80 -160 — pA
I Vou=09V
on2 |LCD com/seg 5V OH DD 130 360 — uA
1.5V 75 150 300 KQ
Rpy 3V — 20 60 100 KQ
5V 10 30 50 KQ
Vivr — — 2.7 32 3.6 v
Vivp — — 3.0 33 3.6 A%
* VA LCD
B WDT
REV.2.20 7 2009-12-16




HDLTEK# HT49R50A-1/HT49C50-1/HT49C50L

Vpp=1.5V(HT49C50L) Vpp=3V&Vp=5V(HT49R50A-1/HT49C50-1) Ta=25
Vobp
1.2V 22V HT49C50L 400 500 kHz
fsysi 22V 55V 400 4000 kHz
3.3V 55V 400 8000 | kHz
1.2V 22V HT49C50L 400 500 kHz
fsys2 RC 22V 55V 400 4000 kHz
33V 55V 400 8000 | kHz
fsys3 30768Hz 32768 Hz
frrcosc 32768 Hz
1.2V 22V HT49C50L 0 500 kHz
friver (TMR) 22V 55V 0 4000 | kHz
3.3V 55V 0 8000 | kHz
1.5V 35 70 140 us
twpTosc 3V 45 90 180 us
5V 32 65 130 us
tes HT49C50L 10 us
HT49R50A-1/HT49C50-1 1 us
tssT HALT 1024 *tgys
fLvR 0.25 1 2 ms
o HT49C50L 10 us
HT49R50A-1/HT49C50-1 1 us

“tsys= 1Mgys1 1Msyso  1/fsys3
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HDLTEK# HT49R50A-1/HT49C50-1/HT49C50L

RC 32768Hz ,

T1 T2 T3 T4 T1 T2 T3 T4 T1 T2 T3 T4
System Clock /L
0OSC2 (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
12
(po) 4096
(pc) PC
pel
(pe)

dummy cycle

REV.2.20 9 2009-12-16
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HT49R50A-1/HT49C50-1/HT49C50L

PCL 06H
256
*11 | *10 | *9 *§ | *7 *6 | *S | *4 | *3 *2 | *1 *0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 0
1 0 0 0 0 0 0 0 0 1 0 0 0
/ 0 0 0 0 0 0 0 0 0 1 1 0 0
/ 1 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 1 0 1 0 0
RTC 0 0 0 0 0 0 0 1 1 0 0 0
PC+2
PCL *11 | *10 | *9 ¥ | @7 | @6 | @5 | @4 | @3 | @2 | @] | @0
#11 | #10 | #9 | #8 | #7 #6 | #5 | #4 #3 #2 #1 #0
SI11 | S10 | S9 | S8 | S7 | S6 | S5 | S4 | S3 | S2 | SI SO
*11 ~*0 S11~ S0
#11 ~ #0 @7 ~@0 PCL
ROM
ROM 000H
Device initialization program
4096 15 0O4H
ROM PC External interrupt O subroutine
Table Pointer 00§8H External interrupt 1 subroutine
ROM OO?H Timer/event counter O interrupt subroutine
01?H Timer/event counter 1 interrupt subroutine
000H 01§4H Time Base Interrupt grgﬁﬂram
01:8H RTC Interrupt
000H
004H
nooH Look-up table (256 words)
- nFFH
INTO
004H
FEFH Look-up table (256 words)
008H 15 bits
Note: n ranges from 0 to F
INT1
008H
00CH
/ 0 / 0
00CH
010H
/ 1 / 1
010H
REV.2.20 10 2009-12-16



HDLTEK# HT49R50A-1/HT49C50-1/HT49C50L

014H
014H
018H
018H
ROM TABRDC [m] TABRDL[m] TABRDC
[m] [1 =256 (word)] TABRDL [m] [m]
TABRDC [m] TABRDL [m]
[m] TBLH 08H
TBLH “ 0" TBLH
TBLP 07H TBLP
#11 [*10 [*9 [*8 [*7 [*6 [*5 [*4 [=3 [=2 [*1 [=0
TABRDC[m] PIl1 |P10 |[P9 |P8 | @7 |@6 |@5 |@4 | @3 |@ |@1 | @0
TABRDL[m] 1 1 1 1 @7 @6 @5 |e@e4 @3 @ |[e@l | @0
*11 ~ *0 P11 ~P8
@7 ~ @0
STACK
STACK PC 6
SP
PC RET RETI
RET RETI
CALL

REV.2.20 1 2009-12-16



HDLTEK# HT49R50A-1/HT49C50-1/HT49C50L

RAM
RAM 192x 8 00H | Indirect Addressing Register 0
01H MPO
02H | Indirect Addressing Register 1
03H MP1
0 OOH 04H ABCPC
0 MPO OIH 1 02H o Sor
1 MP1 O03H BP 04 O7H TBLP
ACC 05H PCL 06H 08H TBLH
TBLP 07H TBLH 0o RTCC
08H RTCC 09H 0AH STATLS
STATUS OAH 0 INTCO OBH /oo S MOy
0CH DATA MEMORY
0 TMRO ODH / 0 TMROC  obH TMRO
OEH / 1 TMR1 10H / 1 gi: TMROC
TMRIC 11H PA I2H PB 14H TVRT
PC 16H 1 INTC1 1EH 11H TMR1C
60H~FFH 12H PA
13H
RAM 14H PB
RAM 15H
SET[ i CLR[m].i 13: PC
RAM 0 MPO OIH 18H
1 MP1 O03H 19H D:Unused.
1AH Read as "00”
1BH
1CH
1DH
00H 02H 1EH INTCT
1FH
[0OH] [02H] / 60H
MPO[O1H] MP1[03H] RAM 00H giﬁm E“M’g‘:$
02H 00H 00H O02H (160 Bytes)
Fl;H
MP0O MPI 8
RAM MPO MP1 LCD
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
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HT49R50A-1/HT49C50-1/HT49C50L

STATUS
0AH 8 z C AC
oV PDF TO
TO PDF
TO PDF
HALT TO PDF Z OV AC C
C
c |o :
C
AC
AC | 1
AC
zZ |2 z z
oV
ov | 3
oV
PDF | 4 CLR WDT PDF HALT  TD
o | s CLR WDT HALT TO WDT TO
- 6 13 0"
— |7 ‘0
STATUS(0AH)
/
0 INTCO OBH 1 INTC1 1EH
/
EMI
EMI  INTCO INTCI
PC ROM
PC
INTO INTI EIF0 INTCO
4  EIF1 INTCI 5 04H 08H
EIF0 EIFI  EMI
/ 0 / 0 TOF INTCO 6
/ 0 TOF
0CH TOF  EMI
/ 1 TIF INTCl 4
10H
REV.2.20 13 2009-12-16
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HT49R50A-1/HT49C50-1/HT49C50L

TBF INTCl1 5

TBF 14H
TBF EMI
RTF INTCI1 6
RTF 18H
RTF EMI
RETI EMI
1 RET RETI RETI
EMI RET EMI
T2 T2
EMI
No.
A 0 1 04H
B 1 2 08H
C / 0 3 0CH
D / 1 4 10H
E 5 14H
F 6 18H
INTCO RAM 0BH / 0 TOF
1 EIF1 0 EIFO / 0 ETOI 1
EEIl 0 EEIO EMI INTC1
RAM 1EH RTF TBF / 1
TIF ERTI ETBI / 1
ET1I EMI EEI EEIO EEIl1 ETO0I ET1I ETBI ERTI /
RTF TBF TOF TI1F
EIF1 EIFO INTC1 INTCO
REV.2.20 14 2009-12-16
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HT49R50A-1/HT49C50-1/HT49C50L

“CALL”
0 | EMI =1 =0
1 | EEIO 0 =1 =0
2 | EEIl1 1 =1 =
3 | ETOI / 0 =1 =0
4 | EIFO 0 =1 =0
5 | EIF1 1 =1 =0
6 | TOF / 0 =1 =0
7 —
INTCO(0BH)
0 | ETII / 1 =1 =0
1 | ETBI =1 =0
2 | ERTI =1 =0
3 —
4 | TIF / 1 =1 =0
5 | TBF =1 =0
6 | RTF =1 =0
7 | — ‘0
INTC1(1EH)
RC 32768Hz
HALT
RC
RC OSCl1 Vss HT49R50A-1/HT49C50-1
24KQ 1MQ HT49C50L 560KQ 1MQ 0OSC2
RC
VDD
0OSCl1 0SC2
Feedback Phase Shift OSC1 0OSC2
Resonator OSC1 0SC2
VbD
0SCH1 0sci
% 0SC3
L Vbbp
| 7;; =
% 0SC4
0sC2 fsvs/4 0SC2
Crystal Oscillator RC Oscillator 7—-I/;-
32768HZ /RTC
REV.2.20 15 2009-12-16
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HT49R50A-1/HT49C50-1/HT49C50L

RTC 32.768KHzZ
0SC3  0SC4
RTC “ QOSC” RTCC 4
2
WDT RC
WDT 65us
WDT
WwDT
WDT RC WDT 4
RTC
WDT WDT WDT
WDT fs/215  fs/2'6
System Clock/4 —
g;‘é 32768Hz —— gglt":cf: i>| Divider |—>| Prescaler }—L
WDT cKk T| [ck T .
e [ o [ n R
WDT Clear—l—,
WDT WDT VDD
HALT WDT
RC WDT
0SC HALT
WDT TO HALT
PC SP WDT WDT
RES HALT CLR WDT CLR WDT1 CLR WDT2
CLR WDT
“CLR WDT” CLR WDT 1 CLR WDT WDT  CLR
WDT1 CLR WDT2 CLR WDT 2 WDT
WDT
WDT RTC
8 WDT OSC RTC OSC
LCD 52> fs/28
fs/2* fs/2’ 4KHz
LCD
REV.2.20 16 2009-12-16
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HT49R50A-1/HT49C50-1/HT49C50L

52! fs/21
TBF INTClI 5
14H / 1
fs—b| Divider |—>| Prescaler |
Option Option fs Divider |—>| Prescaler |
7 ¥ LT
LCD Driver (fs/22~ fs/2°) Time Base Interrupt R :: 8to1 fs/2'% fs/2'®
Buzzer (fs/22~ fs/2°) (fs/2"2~ £s/2"°) RTO — Mux. RTC Interrupt
RTC
RTC
RTC
fs28 52" RT2 RT1 RTO RTCC 210 09H
RTC RTF INTClI 6
18H
/ 0
RT2 | RT1 | RTO | RTC
0 0 0 28
0 0 1 29
0 1 0 pl0”
0 1 1 it
1 0 0 2"
1 0 °1 213
1 1 0 2
1 1 1 2P
REV.2.20 17 2009-12-16



HDLTEK# HT49R50A-1/HT49C50-1/HT49C50L

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
VoD
0.01pF*
100kQ
_ 10kQ)
RES
0.1pF*7_-|/;
PC SP
RES
PDF TO
( RES )
(SST) 1024
TO PDF
0 0
U U RES
0 1 RES
1 U
1 1
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HT49R50A-1/HT49C50-1/HT49C50L

SST SST
WDT RES Option
PO 000H
/
/
HALT Warm Reset
o
Time-out ¢
Reset
RES External
VDD ; | — Cold
RES / SST Reset
tssT OSC1&—| 10(—:b(|)tu§tlgple
SST Time-out
Chip Reset Power-on Detection
¢ ) WDT RES RES WDT
( ) ( ) ( ) ( )*
TMRO XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu  uuuu
TMROC 0000 1--- 0000 1--- 0000 1--- 0000 1--- uuuu u---
TMRI1 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu  uuuu
TMRI1C 0000 1--- 0000 1--- 0000 1--- 0000 1--- uuuu u---
PC 000H 000H 000H 000H 000H
MPO XXXX XXXX uuuu  uuuu uuuu  uuuu uuuu  uuuu uuuu  uuuu
MP1 XXXX XXXX uuuu  uuuu uuuu  uuuu uuuu  uuuu uuuu  uuuu
BP | 0 | - 0 | - 0 | - 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 -XXX XXXX -uuu  uuuu -uuu  uuuu -uuu  uuuu -uuu  uuuu
STATUS --00 xxxx --lu  uuuu --uu  uuuu --01 uuuu --11  uuuu
INTCO -000 0000 -000 0000 -000 0000 -000 0000 -uuu  uuuu
INTC1 -000 -000 -000 -000 -000 -000 -000 -000 -uuu  -uuu
RTCC --00 0111 --00 0111 --00 0111 --00 0111 --uu  uuuu
PA 1111 1111 1111 1111 1111 1111 1111 1111 uuuu  uuuu
PB XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu  uuuu
PC ---- 1111 - 1111 - 1111 ---- 1111 --—- uuuu
Lo
2.0 U
3 X

REV.2.20
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HT49R50A-1/HT49C50-1/HT49C50L

/
/ / 8
/ 0 RTC
/ 1 TMRO
— 0~2 13 01)
/ TMRO
(TOM1 TOMO)=(0 1)
1
TOE 3 0
(TOM1 TOMO)=(1 1)
1
0
TOON 4 / 0= 1=
2 1 /
TOS 5
(0=RTC 1= 4 )
TOM1 TOMO
01=
TOMO 6 10—
TOM1 7 -
11=
00=
TMROC(0EH)
/
/ 0 TMRO [0DH] TMROC [OEH]
/ 1 TMR1 [10H] TMRI1C [11H] TMRO TMRI1
TMRO TMRI1 / TMRO TMRI1
/ TMROC TMRIC /
System Clock — Option

System Clock/4 —

Select

RTC Out

2 Data bus

Timer/Event Counter 0 | _ Reload

Preload Register

Pulse Width
Measurement
Mode Control

Timer/Event Overflow
Counter 0 To Interrupt

PFDO

REV.2.20
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HT49R50A-1/HT49C50-1/HT49C50L

TOMO TOM1 TIMO TIMI
TMRO TMRI1
TMRO TMRI1
/ / OFFH
/
TOF INTCO 6 TIF INTCI1 4
TOON/T1ION  TOE/T1E 1 TMRO/TMR1
TOE/T1E 0 TMRO/TMR1
TOON/T10ON TOON/T1ON TOON/T10N
/
TOON/T10ON
TMRO/TMR1 /
/
TMRO Overflow —]
System Clock — ggltle%r;
Time Base Out —
2 Data bus
System Clock/4
Timer/Event Counter 1 Reload
TMR1 Preload Register
T | e,
TIMO —] Mode Cantrol To Interrupt
PFD1
/ 1
PFDO —f
PFD
PFD1 —
PA3 Data CTRL
PFD Source Option
PFD
ON TOON TMROC 4 TION TMRIC
1 TOON/T10ON TOON/
TION / PA3
PFD PFD PFDO PFDI1 PA3
0 ETOI ETII PFD “ CLR [PA].3”
PFD “ SET [PA].3” PFD
/ / /
/ / /
/ /
/ TMRO/TMR1
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TMRO/TMR1 /
TMRO/TMR1
/ /
/ /
8 16
START:
mov a, 09h ; ETOI EMI
mov intcO, a ; / 0
mov a,01h ; ETI1I
mov intcl, a ; / 1
mov a, 80h ; / 1
mov tmrlc, a ;
mov a, 0aOh ; / 0
mov tmrQc, a ; 4
set tmrlc.4 ; / 1
clr tmrlc.4 ; / 1
mov a, 00h
mov tmr0, a
mov a, 00h
mov tmrl, a
set tmrOc.4 ;
set tmrlc.4
END
— 0~2 “ 0"
/ TMRI1
(TIM1 TIMO)=(0 1)
1
TIE 3 0
(TIM1 TIMO)=(1 1)
1
0
TION 4 / 0= 1=
2 1 /
TIS 5 (0= 1= 4 )
TIM1 TIMO
TIMO 6 (1)(1):
TIM1 7
11=
00=
TMRI1C(11H)
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12 / 8 PA PB PC
RAM [12H] [14H] [16H] PAO~PA3 CMOS
NMOS / PA4~PA7 NMOS / NMOS
PA PB PB PC
CMOS NMOS / PA PB PC
MOV A [m] (m=12H,14H) T2 PA PC
PA PC NMOS « qn
NMOS “ SET[m].i” i=0~7 PA NMOS “ MOV

A [m]”

“ MOV [M] A’ m=12H 16H
SET [m].i CLR[m]i CPL[m] CPLA [m]

CPU
PA PC 1/0 NMOS CMOS
1/0
Vbbb
Weak
Pull-up
i Option
| m | (PAO~PA3, PC)
Data bus D Q -
| - X B0 pes
Write CK Q
S Vbbp
Chip Reset 1 Weak
Pull-up
A4l l
Read /O j} -
System Wake-up (PA only) -- Data bus PBO~PB7
Option Read I/O
PA,PC  / PB
PA PC PA PC NMOS
PA PAO/BZ PA1/BZ PA3/PFD BZ BZ PFD
BZ/BZ PED PA CMOS
PAO PAl
PA1 PAO PAO/PA1
0 0 PAO=BZ PAI=BZ
1 PAO=BZ PA1=0
X 1 PAO=0 PA1=0

REV.2.20 24 2009-12-16



HOLTEK i ‘

HT49R50A-1/HT49C50-1/HT49C50L

PFD PA3 / PFD /
PFD
/ / PA3 PA3 PFD
X 0 U X
X 1 0 X
N 0 PFD fiNT/[2%X (256-N)]
N 1 0 X
X
“
LCD
LCD (bank 1) 40H
60H BANK POINTER BP RAM 04H RAM LCD
BP “ 017 MP1 40H~60H LCD BP
“ 0" MPI LCD
MP1 LCD
LCD “ 1" “ 0"
LCD
com 40H 41H  42H  43H o BEH 5FH B60H  Bit
0 0
1 1
2 2
3 3
SEGMENT 0 1 2 3 30 31 32
LCD
LCD 33x 2 33x 3 32x 4 12 1/3  1/4
HT49R50A-1/HT49C50-1 LCD “ R” “Cr HT49C50L
C “* R” e Cl C2
HT49R50A-1/HT49C50-1 LCD 1/2 bias 1/3
bias HT49C50L 1/2 bias 1/2 bias V2
1/3 bias V1l V2
HT49R50A-1/HT49C50-1 LCD 1/2 bias  1/3 bias
HT49R50A-1/HT49C50-1 LCD R C
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During a reset pulse

COM0,COM1,COM2

All LCD driver outputs

Normal operation mode

HALT

Note:

COoMo

COM1

COM2:

LCD segments ON

COMO0,1,2 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
COMO0,COM1,COM2*

All LCD driver outputs

"+" Omit the COM2 signal, if the 1/2 duty LCD is used.
VA=VLCD, VB=1/2 VLCD for HT49R50A-1/HT49C50-1

oL e ab e | 5
oS e T
ScSE=C02 ] by
S A

2L o0 [ o

VA=2V2, VB=V2, C type for HT49C50L

LCD

1/3 duty 1/2 bias

R/C
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como [ | Mt VB

COoMm1

COom2

COM3

LCD segments ON
COM2side lighted | L_ | LJ 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
1/3 bias only for HT49R50A-1/HT49C50-1

LCD 1/4duty 1/3bias C
/
(LVD) (LVR) LVD
LVD RTCC.3
RTCC.5
LVR HALT LVR
RTCC
/
8§ 1
0~2 RTO~RT2 / 111B
3 LVDC* / 0 / 1/0
4 QOSC / 0 32768Hz 071 /
5 LVDO* 0 1/0 1
6~7 — — — 0

“ *" HT49R50A-1/HT49C50-1
RTCC(09H)
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OSC

32768Hz

WDT RTC

RTC OSC

WDT OSC

WDT /
WDT

CLR WDT
WDT “ Two times”

WDT “ One time”
CLRWDT1 CLRWDT2

“ CLR WDT”
WDT

clock/2' ~click/2" “ clock”

clock/2? ~ clock/2’ “ clock”

Wake-up

PA

PAO~PA3  PC

PA4~PA7

PAO~PA3
NMOS

PC0~PC3

CMOS
CMOS
PA4~PA7

NMOS

NMOS

PAO~PA3  PCO~PC3 CMOS

NMOS

PA3/PFD PA3

PAO/ BZ PA1/BZ PA0O

PA1
PFD

LCD

172 3
“ SEG32”

1/3 4 1/4

LCD

1/2

1/3

LCD

R C

LCD

LCD fs/2% ~ fs/28 “ fs"

LVR
LVR

LVD
LVD

LCD HALT

PFD
PFD

PA3
PFDO PFDI1

PFD

PFDO PFD PFD1
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HT49R50A-1/HT49C50-1

V
(§Do - COMO~COMS3 LcD
_T_H VDD SEGO~SEG31 =) PANEL
100kQ2
0.1uF RES
_— RES VLCD [«¢— LCD Power Supply
10k
0.1pF* —
T n C1
7;7 VSS 0.1uF
C2 — Vop
9 RC System Oscillator
Vi 470pF 24kQ<Rosc<1MQ
osc 0scC1 0.1uF 0SCH1
Circuit 0SC2 ;;— Rosc
& oser
See right side V2
7;;0.1;1F c1
32768Hz 0OSC1 Crystal System Oscillator
0SC3 For the values,
oo L PAO~PA7 K—> o = see table below
P ;J; —[ PBO~PB7 k— .’ 0sc2
0sc4 PCO~PC3 >
INTO [¢—
— OSsC1 32768Hz Crystal System
INT1 [&— Oscillator
TMRO e 0SC1 and OSC2 left
— 0sc2 unconnected
TMR1 [¢—
HT49R50A-1/HT49C50-1 OSC Circuit
R1 C1 (2
Cl C2 R1
4MHz OpF 10kQ
4MHz 10pF 12kQ
3.58MHz OpF 10kQ
3.58MHz 25pF 10kQ
2MHz 25pF 10kQ
1MHz 35pF 27kQ
480kHz 300pF 9.1kQ
455kHz 300pF 10kQ
429kHz 300pF 10kQ
R1
LVR R1
VDD RES
- RES
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HT49C50L
0SC3 COMO~COM3 — LCD
SEGO0~SEG31 PANEL
= Vbb
0OSC4 VLCD 9470pF RC System Oscillator
1 OAF 0SCH 560kQ<Rosc<1MQ
7—-};- . Rosc Voo
Vobp
o1 fsvs/4 05C2
100kQ 0.1uF
c2 200pF
— 'T Crystal System Oscillator
RES 0OSsC1 ry Y
0.1uF Vi =
;/; 0.1uF 200pF
- 0sC2
V2 |[¢— VoD
—»{ INT
0 —— OsSscC1 32768Hz Crystal System
—»{ INTT PAO~PA7 K—> Oscillator
OSC1 and OSC2 left
—» TMRO PBO~PB7 K— — osc2 unconnected
—» TMR1 PCO~PC3 K—>
HT49C50L OSC Circuit
VDD RES
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ADD
ADDM
ADD
ADC
ADCM
SUB
SUB
SUBM
SBC
SBCM

DAA

ERSENCREN-)

B8

PrrrrrP PP
B

EE'_”_‘
—_

B

Z,C,AC,0V
Z,C,AC,0V
Z,C,AC,0V
Z,C,AC,0V
Z,C,AC,0V
Z,C,AC,0V
Z,C,AC,0V
Z,C,AC,0V
Z,C,AC,0V
Z,C,AC,0V

C

AND
OR
XOR
ANDM
ORM
XORM
AND
OR
XOR
CPL
CPLA

BEEEE

[ R e el S

S
NNEE

>

B

N NNNNNNNNNN

INCA
INC
DECA
DEC

[m]
[m]

[m]

S g N

N N N N

RRA
RR
RRCA
RRC
RLA
RL
RLCA
RLC

[m]
[m]

[m]
[m]
[m]
[m]
[m]

oN@!

MOV
MOV
MOV

A, [m]
[m], A
A, X

CLR
SET

[m]. 1
[m]. 1

i " 0”
i “1

—_—
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JMP addr 2
SZ [m] “« 1 )
SZA [m] 0 1°?
SZ [m]. i i “ 12
SNZ [m]. i i “ 0 1°?
SIZ [m] 1 “ On 1 3
SDZ [m] 1 “ @ L3
SIZA  [m] 1 0 L2
SDZA  [m] 1 0 |2
CALL addr 2
RET 2
RET A, x 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] 1
HALT 1 TO,PDF
X
m
A ACC
i 0~7
addr
v
! PCL
2
3 1 2
4 CLW WDT1 CLR WDT2 TO PDF
TO PDF
REV.2.20 32 2009-12-16



HOLTEK i ‘

HT49R50A-1/HT49C50-1/HT49C50L

ADC

ADCM

ADD

ADD

ADDM

AND

A, [m]

A, [m]

A, [m]

A, [m]

A, [m]

ACC<ACC+H[m]+C

TO PDF oV Z AC C

— — v v v v
[m] < ACC+[m]+C

TO | PDF | OV Z AC C

— — v v v v
ACC&<ACC+[m]

TO PDF oV Z AC C

— — v v v v
ACC€<ACC+X

TO | PDF | OV Z AC C

— — v v v v
[m]<ACC+[m]

TO | PDF | OV Z AC C

— — v v v v
ACC&ACC “AND” [m]

TO | PDF | OV Z AC C

[ B B B N
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AND A, x “o
ACC€<ACC “AND” X
TO PDF (00 Z AC C
—_ | — 1T =1 —_ | =
ANDM A, [m] o
[m]€ACC “AND” [m]
TO | PDF | OV Z AC C
N I J —_ =
CALL addr
Stack<PC+1
PC €& addr
TO | PDF | OV Z AC C
CLR [m]
[m] €<00H
TO | PDF | OV Z AC C
CLR [m].i i “0”
i
[m].i €0
TO | PDF | OV Z AC C
CLR WDT
WDT 0 PDF
TO
WDT < 00H
PDF&TO < 0

TO | PDF | OV Z AC C
0 0 — — — —
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CLR WDT1

CLR WDT2 WDT 0
CLR WDT2 PDF
TO PDF TO
WDT < 00H*
PDF&TO € 0*

TO | PDF | OV Z AC C

0* 0 — _ _ _
CLR WDT2
CLR WDTI WDT 0
CLR WDTI PDF
TO PDF TO
WDT € 00H*
PDF&TO € 0*
TO | PDF [ OV Z AC C
0* 0 — _ _ _
CPL [m]
[m] € [m]
TO | PDF [ OV Z AC C
— — — v — —
CPLA  [m]
ACC € [m]

TO | PDF | OV Z AC C
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DAA [m]
BCD “ 9" AC=l
BCD “ 6" ACl=AC AC
“ 9 C=l1 BCD “ 6"
AC1 C BCD AC1 C
C
ACC3~ACC.0>9 AC=l
[m].3~[m].0 € ACC.3~ACC.0 +6 ACl=AC
[m].3~[m].0 € ACC.3~ACC.0  AC1=0
ACC.7~ACC4+ACl >9  C=1
[m].7~[m].4 € ACC.7~ACC.4 +6+ACl C=I1
[m].7~[m]4 € ACC.7~ACC.4 +ACl1 C=C
TO | PDF | OV Z AC C
— | = =] =1 =1V
DEC [m] 1
[m] € [m]-1
TO | PDF | OV Z AC C
— — — V — —
DECA [m] 1
ACC € [m]-1
TO | PDF | OV Z AC C
— — — N — —
HALT
RAM WDT
“r PDF 1  WDT TO 0
PC € PC+1
PDF € 1
TO € 0
TO | PDF | OV Z AC C
0 1 — _ — _
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INC

INCA

JMP

MOV

MOV

MOV

[m]

[m]

addr

A, [m]

[m], A

[m] € [m]+1

TO PDF (00 Z AC

_ _ _ J _

1

ACC €& [m]+1

TO | PDF | OV Z AC

_ _ _ ] _
PC € addr

TO PDF (00 Z AC
ACC € [m]

TO | PDF | OV Z AC
ACC <« X

TO | PDF | OV Z AC
[m] € ACC

TO | PDF | OV Z AC
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NOP

OR

OR

ORM

RET

RET

A, [m]

A, [m]

PC < PC+1

TO PDF (00 Z AC
ACC<ACC “OR” [m]

TO | PDF | OV Z AC

N I I B _
ACC€<ACC “OR” X

TO PDF (00 Z AC

—_ | 1T =1 _
[m]€<ACC “OR” [m]

TO | PDF | OV Z AC

[ B B B _
PC & Stack

TO | PDF | OV Z AC
PC & Stack
ACC € X

TO PDF (00 Z AC
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RETI

RET
INTC O EMI 1
PC < Stack
EMI € 1
TO | PDF | OV 4 AC C
RL [m]
7 0
[m].0 €[m].7, [m]. i+1 < [m].i:i=0~6
TO | PDF | OV Z AC C
RLA [m]
7 0
ACC.0 €[m].7, ACC. i+l <[m].i:i=0~6
TO | PDF | OV Z AC C
RLC [m]
7
0
[m]. i+1  <€[m].i:i=0~6
[m].0 €C
C €< [m].7
TO PDF oV Z AC C
— — — — — v
RLCA [m]
0
ACC. i+l  €[m].i:i=0~6
ACC.0 €C
C & [m].7
TO | PDF | OV Z AC C
— — — — — v
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RR [m]

0 7
[m].7 €[m].0, [m].i<[m]. i+l 11=0~6
TO PDF oV Z AC C
RRA [m]
0 7
ACC.7 €[m].0, ACC.i €[m]. i+l :i=0~6
TO PDF | OV Z AC C
RRC [m]
0
7
[m].i €[m]. i+l :1i=0~6
[m].7 €C
C < [m].0
TO PDF | OV Z AC C
— — — — — v
RRCA [m]
0
7
ACC.i €[m]. i+l  i=0~6
ACC.7 &<C
C € [m].0
TO PDF oV Z AC C
— — — — — v
SBC A,[m]

ACCEACC+Hm]+C

TO | PDF | OV Z AC
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SBCM A,[m]
[m] € ACC+[ m]+C
TO | PDF | OV Z AC C
— — v v v v
SDZ [m] 1 “ 0
1 0 0
[m]-1=0
TO | PDF | OV Z AC C
SDZA  [m] 1 “ 0"
1 0, 0
0
[m]-1=0
ACC & [m]-1
TO | PDF | OV Z AC C
SET [m]
1
[m] € FFH
TO | PDF | OV Z AC C
SET [m]. i i “oqn
1 1
[m].i €1
TO | PDF | OV Z AC C
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SI1Z [m] 1 “ 0
1 0
[m]+1=0 [m] €[m]+1
TO | PDF | OV Z AC C
SIZA 1 « o
1 0,

[m]+1=0 ACC € [m]+1

TO | PDF | OV Z AC C

SNZ [m]. i i “«
0

[m].i£0
TO | PDF | OV Z AC C
SUB A, [m]
ACCEACCH[m1+1
TO | PDF | OV Z AC C
— — v v v v
SUB A, X
ACCEACCH X +1

TO | PDF | OV Z AC C
— — v v v v
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SUBM A, [m]
SWAP [m]
SWAPA [m]
SZ [m]
SZA [m]

[m]€ACC+ m]+1

TO | PDF | OV Z AC C

— — v v v v
[m].7~[m].4 <> [m].3~[m].0

TO | PDF | OV Z AC C
ACC.3~ACC.0€¢ [m].7~[m] .4
ACC.7~ACC.4€ [m].3~[m].0

TO | PDF | OV Z AC C

“
[m]=0
TO | PDF | OV Z AC C
0 0
[m]=0 ACC< [m]
TO | PDF | OV Z AC C
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SZ [m]. i i “0"
i 0 0
[m].i=0
TO PDF oV V4 AC C
TABRDC [m] ROM TBLH
TBLH
[m] <
TBLH<
TO PDF oV V4 AC C
TABRDL [m] ROM TBLH
TABLE
TBLH
[m] <€
TBLH<
TO PDF (00 Z AC C
XOR A,[m] "
ACC€ACC “XOR” [m]
TO PDF oV V4 AC C
_ _ _ v _ _
XORM A, [m] “ "
[m]€ACC “XOR” [m]
TO PDF oV Z AC C
_ _ _ v _ _
XOR A, x “ "
ACC<ACC “XOR” X
TO PDF (0)Y V4 AC C
_ _ _ v _ _
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48-pin SSOP 300mil outline dimensions

{1 ELE A

48 25

A B

( mil)
A 395 —_ 420
B 291 — 299
C 8 —_ 12
C 613 — 637
D 85 — 99
E — 25 —_
F 4 — 10
G 25 — 35
H 4 — 12
a 0° — 8°

( mm)
A 10.03 — 10.67
B 7.39 — 7.59
C 0.20 —_ 12
C 15.57 — 16.18
D 2.16 — 2.51
E — 0.64 —
F 0.10 — 0.25
G 0.64 —_ 0.89
H 0.10 — 0.30
a 0° — 8°
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64-pin LQFP (7mmx7mm) outline dimensions

o

49 [T I 32
—— T,
—— I E—
—— 00— *
—— - —
——— ———
——— - —
B —— ———
I - —
—— %
s e = s Y
—— ——
—— ——
—— T —
—— ——
64 11 11117
Y Y .
K <O
IJ
1 16
( mm)
A 8.90 — 9.10
B 6.90 —_ 7.10
C 8.90 — 9.10
D 6.90 —_ 7.10
E — 0.40 —
F 0.13 — 0.23
G 1.35 —_ 1.45
H — — 1.60
| 0.05 —_ 0.15
J 0.45 —_ 0.75
K 0.09 — 0.20
a 0° — 7°
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HOLTEK LCD

100-pin QFP (14x20) outline dimensions

:
it

— 19.20
13.90 — 14.10
— 25.20
— 20.10

2.50 — 3.10
— — 3.40

1.00 — 1.40
0.10 — 0.20

QIR|l—=|~|Z|a|m|lm|lg|a|m|>
|
(=) R
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Product Tape and Reel Specifications

Reel dimensions

O [+

SSOP 48W

mm

330.0+ 1.0

100.0x 0.1

13 0+O45/»042

2.0+ 0.5

32 2+O43/»042

33|galw| >

38.2+ 0.2
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Carrier tape dimensions

PO P1
N e e
Ell oooobocdooonccsooose
F  —  E—  E—  —  —— \L
D D D @ W Cc| BO =gt
A ==
0000 OOOOOOOOO0ODO O l
o1 o > 4—K1
Y
K2
> A0 e
==/
SSOP 48W
mm
W 32.0+ 0.3
P 16.0+ 0.1
E 1.75+ 0.10
F 14.2+ 0.1
D 2.0Min.
Dl 1 .50+O425/>0400
PO 4.0+ 0.1
P1 2.0+ 0.1
A0 12.0+ 0.1
BO 16.2+ 0.1
K1 2.4+ 0.1
K2 3.2+ 0.1
t 0.35+ 0.05
C 25.5+ 0.1
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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)

: 86-755-8616-9908  86-755-8616-9308
: 86-755-8616-9722

Holtek Semiconductor(USA) Inc.

46729 Fremont Blvd. Fremont CA 94538 USA
: 1-510-252-9880
: 1-510-252-9885
: www.holtek.com

518057

http://www.holtek.com.tw
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