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5V -5 -8 | mA
3V 210 420 i e A
|o|_2 LCDQQ VOLZO.:LVDD i
5V 350 700 | e A
lone | LCDQQ 3V | Vou=0.9Vpp -80 | -160 i e A
Rev1.10 11 2011-05-27




HT56R62/HT56R65/
HOLTEK HT56R642/HT56R644/HT56R654/HT56R656
N A - ;
Vb 4 A
5V -180 | -360 i e A
3V ) 20 60 100 | kw
Ren w/ A3 |
5V 10 30 50 kW
oL HO 32768HZ y = ® RTCC4=T'A
2.L.CD mA A
3.fs * RTC a A
4. 0 A vy N a A
5.lpp lsTs e Tt vy Q A
HT56R642/HT56R644/HT56R654/HT56R656 Ta=25N
N A ; g " E
Voo f
fsy=4MHz 2.2 i 55 \Y
Vop 2 i fsy=8 MHz 3.0 i 55 \Y
fsys=12MHz 45 i 55 \Y
AV pp 2 i Vrer=AV pp 3.0 i 5.0 \Y;
| ) 3v - i 170 | 250 g A
pot (Crystal OSC RC OSC) | 5V |fsyssfu=1MHz i 380| 570 | ¢ A
| ) 3V - i 240 | 360 e A
ppz (Crystal OSC RC OSC) | 5V |fsys=fM=2 MHz i 490 730 | ¢ A
| 3 3V - i 440 | 660 e A
b3 (Crystal OSC RCOSC) | 5V |fgyssfM=4 MHz( 5) i 900 | 1350 | £ A
| 3 3V - i 380 | 570 e A
po4 (EC Modé Filter On) 5V |fsysfM=4 MHz i 720| 1080 | & A
| 9 3V - i 370 | 550 e A
pos (EC Modé Filter Off) 5V |fsysfM=4 MHz i 680 | 1020 | € A
lops 2 5V i 18| 27 | mA
(Crystal OSC RC OSC) fsys=fM=8 MHz
. 0 5V i 26| 40 | mA
(Crystal OSC RC OSC) fsys=fM=12 MHz
| o) - 3V © e e=ISLOW= | 150 | 220 e A
oS (e2 M =AMHZ) 1o 500Kz i 340| 510 | ¢ A
(CrystalOSC RCOSC)
5 -
3V Y fgy=fSLOW= | 180 270 e A
Ibpg (e © fy =4 MH2) 1 MHz "
(CrystaloSC RcosC) | 2V ! 400| 600 | €A
) 3V . i 270 | 400 e A
Ipp1o (e © fu =4 MHz) .
5V |fsys=fsiow=2 MHz | 560 | 840 e A
(CrystalOSC RCOSC) SYsTIStow™
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

A A . . .
Voo 4
2 3V . i 240 | 360 e A
I * fu=8MH )
on (e m =8 Mrz) 5V |fsyssfSLOW=1MHz | 540 | 810 e A
(CrystalOSC RCOSC)
2 3V . i 320 480 e A
lop12 (e © fu=8MHz) -
(CrystaloSC Rcosc) | 2V |fsrsISLOW=2MHz ! 680 | 1020 | & A
2 3V y i 500 | 750 e A
IDDlS (& N fM:8 MHZ) .
fsys=fSLOW=4MH
(Crystalosc Rcosc) | BV |fsrsSLO z ! 1000/ 1500 | & A
) 3V [WDTQ ~ LCD § i 8 12 e A
Ipp1a (fsys=32768HZ  1° SV -
32K internal RC OSC) V | Rens=IMW Vicp=Vpp| 14 21 e A
) 3y [WDTQ “LcD & i 8 12 e A
Ipp1s (fsys=32768HZ  1° 27 1/41 1" Rgas=800 -
32K internal RCOSC) | Y |kW' Vico= Voo ! 141 21 | eA
; 3v |WDTQ “LCD & i 10 15 g A
27 1/3L M
I foys=32768H2  1° A - 5 )
o (3§\I(<Sinternal RC OSC) oV Reias=600RV" ! 16 24 eA
Vicp=Vop i
5 3v [WDT'Q ~ LCD 0 ( i 30 45 e A
. . 2) 159
| foys=32768HZ 1 N ' . ;
o gEYKSinternal RC OSC) oV Reias=100RV" ! 50 75 e A
Vico= Voo i _
5 3V |WDTQ ~ LCD 0 ( | 40 60 e A
. . 2) 1AL N
lob1s (fsys=3276842 1 . - 5 .
32Kinternal RC0SC) | >V |, Rews=80RW | 60| 90 | &A
Vico=Vop i
g gy |WPTQ ~ LCD 0 ( | 50| 75 | eA
loots | (Feys=3276842 17 (2; l/—SGIZ)I;/\f“
. BIAS—™ i
32K internal RC OS¢ V' |V eo=VDD I 80| 120 | ¢ A
2 3V i 6 9 e A
Iob20 (fsys=3276842 1” "Q LCD WDT—
32K internal RC OSC) sV I 10 15 e A
R - 3V . HALT i 0.2 1.0 e A
| " foys fsus S fieo f o - -
STB1 _ Oifts SuUB LCD 'WDT 5V WDT Q LCD Q | 03 20 e A
. n 3V . 5 i 2 4 e A
laren (fsvys fico  fwor= fsus HALT
=32768HZ 1~ 32K LCDQ ~ WDTQ ]
RC OSC 5V | 3 5 e A
) " v HALT WDT|
VAR . | 1 A
| " fes WDT=off fs | O |@ - Lep b 2 ® o
STB3 ~ 3 =fgus=32768HZ 5V 15L 9 (Rgas=1MWY i 10 15 . A
- 17 32K RC OSC VLCD :VDD
lstBa - ~ 3V - HALT WDT| | 6 10 e A
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

n A Voo ; n A
" fsyg fWDTZOf‘F fS TQ © LCD 6 - A
3 =fque=32768HZ 1"| 5V [1/4L Y (Rgas=800RA) i 10 15 e A
32K RC OSC Vico = Vb
R . v | HALT,WDT/| | 8 12 g A
| fsys fwpr=off fg Q LCD U 2"
STB5 _ _ ~ _ .
3 =fgp=32768HZ 1 sy |1BL _~| (Rgias=600R\) i 12 16 e A
32K RC OSC Vico = Vb
" ~ - HALT  WDT
A 3 <\VA . § | 26 39 e A
| fSYS fWDTZOﬁ’ fS Q LCD 0 e
STB6
3 =fgp=32768HZ 1~ 1/5L N (Rgas=100K\) )
SUe 5V - 1 (Rens=100kW) | 44 66 e A
32K RC OSC Vico= Vop
" ~ - HALT WDT| .
A 3 vV | . . . | 32 48 e A
| fsys fWDT:Oﬁ: fS Q LCD 0 2
STB7
3 =fqe=32768HZ 1~ 4L M (Rgas=80KWY )
SUB 5V - ( BIAS V\O | 54 81 g A
32K RC OSC VLCD: VDD
" ~ - HALT  WDT
A 5 <\VA . § | 44 66 e A
| fSYS fWDT=off fS Q LCD 0 2
STB8
3" =fSUB=32768HZ 1/3L N (Rgas=60KRN) )
: 5V - (Rains=60kW) 70| 105 | ¢ A
1 32K RC OSC Vieo = Vb
"~ fgysON” f 3V ) HALT" LCD i 150 | 250 e A
n -
SYS ) SYS Off o WDT 'Q o
=fM=4MHZ fwDT fLCD 2 . .
lsTRo 5 SPI 1“C On PCLK On
off fS 3
- PCLK= fsy5/8 .
=fSUB=32768HZ 1 5V 350 | 550 e A
32K RC OSC
o/ A a TMR . i
\V _ _ | | 0 | 03Vpp | V
INT e ®
o/  AATMRAINT | . ] )
Vi © (j ; aiNT | | 0.7Vop | I Voo Vv
VL2 e & ™ (RES) i i 0 | 0.4 Vpp \Y,
ViH2 & ™ (RES) i i 0.9Vpp | Vb \Y;
i © 42V 398 | 4.2 4.42 Vv
Vivr 2 91 £ i © 3.15V 298 |315| 332 Vv
i © 21V 1.98 21 222 Vv
i © 22V 2.08 2.2 2.32 Vv
Vivp ®e M N i © 3.3V 3.12 33 3.50 \Y;
i Y44V 4.12 4.4 4.70 \Y;
o/ A 3V 6 12 i mA
|o|_1 (PK PB PD;SEG COM VOL:0-1VDD .
£ LED ) 5V 10 25 | mA
lom w/ A 3V |Vou=0.9Vpp -2 -4 i mA
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

N A p 1 i
Voo f
(PA PB PD;SEG COM ] ] .
& LED ) 5V 5 8 | mA
| LCD 0 3V Ve 01V 210 | 420 i e A
o sy | TP 350 | 700| i e A
| LeDQa 3V Ve Z09V -80 |-160 i e A
o2 sy | O TP 180 |-360| i e A
, 3V i 20 60 100 kW
Rpy w/ N3 -
5V | 10 30 50 KW
! 1. HO 32768H.  y & ~ RTCCA4=I"A
2.L.CD nA A
3fs * RTC a A
4, 01 Q A y - a A
S5lpp lgrg €7 Tt yQ A
Ta=25N
N A - N T E
VDD
2.2V~5.5V 32 i 4000 kHz
f i .0V~5.5V 2 i kH
svs (Crystal OSC RC OSC) 30V-55 3 i 8000 z
4.5V~55V 32 | 12000 | kHz
frrcose | RTC i i i 32768 i Hz
2.2V~55V 0 i 4000 | kHz
friveR (TMRO/TMR1) | 3.0V~5.5V 0 | 8000 | kHz
45V~55V 0 | 12000 | kHz
F— 32K RC i 2.2V~55V 1 288 32 352 kHz
tres 2] i i i | €s
tivr ®ed £ i | 0.1 0.4 0.6 ms
tssT1 0 ”- i 3 i 1024 i tsys®
XTAL/RTC o | ) ) . ) )
tsst2 I y m e | 1024 I toys*
RC/ . . R
tssT3 s [ y m e | 1 2 tsys*
O |
tINT e o | | 1 I | €S

© Ftgys =l fsysr  Ufsysr
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HOLTEK ; ‘

HT56R642/HT56R644/HT56R654/HTS56R656

HT56R62/HTS6R65/

ADC
HT56R62/HT56R65 Ta=25N
N A ] T E
VDD
, ~ |52QFP 64LQFP 0 i AV oo v
Vo AD © ' [1ooLoFP 0 i Veer Vv
Veee  |AD A i |AVpp=5V 16 ! AVppt0l | V
AVDD:5V ¥
DNL A/ID f i |VREF=AVDD 2 2 LSB
tAD:O.SSS
AVDD:5V -
INL A/ID f i |VREF=AVDD 4 4 LSB
tap =0.5¢es
3V ] i 0.50 0.75 mA
lapc AD g 5V | ] 1.0 15 mA
taAD A/D i i 0.5 i i €S
tanc A/D i i i 16 i tap
HT56R642/HT56R644/HT56R654/HT56R656
) A 4] K
VDD
! ~ |1280FP 0 i AV oo v
Vo AD o A ' [looLorp 0 i Veer Vv
Veee  |AID @A i |AVp=5V 16 ! AV pp+0.1
~ |AVpp=5V Vee=AVDD
DNL AID f | PP REF -2 2 LSB
tAD:O.5SS
~ |AVpp=5V Vgrer =AVDD ]
INL AD f | PP REF -4 | 4 LSB
tap=0.5es
3V ) i 0.50 0.75 mA
laoc AD g 5V | i 1.0 15 mA
tap A/D i i 0.5 i i €S
tapc A/D i i | 16 i tap
Rev1.10 16 2011-05-27




# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

IC) y:3
n A | £
VDD
Veor | £ N i i i i 100 mvV
RRyop [ £ i i 0.035 i i Vims
tror VDD q n VPOR i VPOR:O].V 1 i i ms

> Time
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HOLTEK i ‘

HT56R62/HTS6R65/

HT56R642/HT56R644/HT56R654/HTS56R656

a 3 y Ay RISC N . €
A T3 A v w6 @
3 T ¢ 3 Ya 3 & A8 £ ALUA G 3 & T
a Ei £a a ”’ 1 a ¥ I'UA gl
ALU 7/L VA € y € T 34U A
T ode K¢ 4 /IO AD ¢ )
AG e’ A ® H 8 3A
y E/ - RC k ~ I n T1~T4 28 H
1 A 11 - Fay vy 3 A%10 T2~T4
1 “ Yas T1-T4 Ya 3 A 3 J 3
TN’ d 3 Ya 3 Qa A a
J” - a0 3 Y3 3 \ A
G RC T 0SC2on T1 A i T1 fsyd4 - 1.3
lee ~ A
Oscillator Clock /—\_/\_/\_/\_/\_/\/ \/ \/\/\/\/\_
(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)
i 11 TR 3T F us 3 i A
Y3 v T Yo v A 4Yo \
T o~ N> w AA
1 MOV A,[12H] I 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
‘i
18 2011-05-27
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

il J Y 3 3 A @ AJMPIOCALL Q
1 Ya y 3 7 3 nt o g YA ald
N - y ald adA A ® 8& .
@ PCL 4 /U nA
3 T a N 3 a ae £
. £ 1 8 ~ Y ‘i Ty A7 m
3 v {0)% 3 N Ya 3 ¥ 3A
* o *x PCL JJu 8" 3 J4JU
i N A Ao 1 2 Yo 4 Ny A @
] N 8 y m e’ 2563 'y a” Ya
v WY s 3 A
=) d M PCL 6 | -
3 A "QPCL a A 1 A
bi2 | b1l | b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
Ty & 0 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
e 1 0 0 0 0 0 0 0 0 0 1 0 0 0
! 0 0 0 0 0 0 0 0 0 0 1 1 0 0
/ 1
0 0 0 0 0 0 0 0 1 0 0 0 0
SPI/FC & 0 0 0 0 0 0 0 0 1 0 1 0 0
7 & 0 0 0 0 0 0 0 0 1 1 0 0 0
+2
A & PCL PC12 |PC11{PC10 PC9|PC8| @7 | @6 | @5 | @4 | @3 | @2 | @1 | @O
- #12 | #11 | #10 | #9 | #8 | #7 | #6 | #5 | #4 | #3 | #2 | #1 | #0
S12 | S11| S10| S9 | S8 | S7T | S6 | S5 | S4 | S3 | 2 | S1 | SO

PC12PC8 m V3 @7~ @0' PCL&
#12~#0 3 3 V3 S12~S0" V3
HT56R65/HT56R654/HT56R656 13&" § bl2~b@
HT56R642/HT56R644 12£" § bll~b®A b12 A
HT56R62 11&" § bl0~b0 ¢ bl2 bl A
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

Y3 y v y & & AAd- a A
a I #a I3 a 4 d#ta Jdaoo A m
SPp/L  ~ 1 # ad g A e £ - ol )
e A e ” 3 (RET RETIS y e 1
Jum hA Ys ¥ A A
F:} Program Counter |
Top of Stack Stack Level 1
Stack Level 2
Psgswflgr > Stack Level 3 Fl\;lrgglrsrn;
Bottom of Stack Stack Level N
Y3 e 4 " e £ neé A
" ( RET RETI) & A s k
A ¢ “CALL 3 Y dJU v AGc o
ad T on d ad I 3 A
" HT56R62 6 * HT56R642/HT56R644 8 * HT56R65/HT56R654/HT56R656
12 A
"1 1 AL
S & P 3 & AALU T
- 3 A 6 2” y -
ALU 2 A£AaBAE ¢ J o) a
Ju € " ALU ko g to
¥ * ADD" ADDM" ADC ADCM SUB SUBM SBC SBCM DAA
¥ " AND' OR XOR ANDM" ORM XORM CPL CPLA
¥ & " RRA RR RRCA RRC RLA RL RLCA RLC
¥ " INCA" INC DECA DEC
¥ f " " JMP SZ SZA SNZ SIZ SDZ SIZA" SDZA CALL" RET RETI
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

y
“ ky J y ~ OTP~ G J/U ABIT 37 e A
oTP -~ k G U NEYRV N Y v
N H A
y n 2K 14&7 8K 164&" y ge+ 0
a & wAA /U y " v A
A
y @ € d m E & A A
¥ OO0OH
3 J £/ A E3 1 T 3 A
¥ 004H
3 J m & O0OwAA ) T NIV g G
3 a o T 3 A
¥ 008H
3 J m & 1mAA ) T NIV g G
3 a ko T 3 A
¥ 0O0CH
a U / 0 6 A / 04 v / & G 3
a o T 3 A
¥ 010H
a / 1 6 A / 14 - / e G 3
a ko ) A
¥ 014H
& SPIIFC e G A SPIFfC ey e~ .Y SPIfC
¢ G 3 a o () A
¥ 018H
a  J 1 @ G A a a AID e
Jagn wa / 2 ~ Q¢ 6 3 a o i3
A
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HT56R62/HTS6R65/

HOLTEK HT56R642/HT56R644/HT56R654/HT56R656
HT56R65
HT56R642 HT56R654
HT56R62 HT56R644 HT56R656
000H Initialisation Initialisation Initialisation
Vector Vector Vector
004H|  External INTO External INTO External INTO
Interrupt Vector Interrupt Vector Interrupt Vector
008H|  External INT1 External INT1 External INT1
Interrupt Vector Interrupt Vector Interrupt Vector
00CH Timer Counter 0 Timer Counter 0 Timer Counter 0
Interrupt Vector Interrupt Vector Interrupt Vector
010H Timer Counter 1 Timer Counter 1 Timer Counter 1
Interrupt Vector Interrupt Vector Interrupt Vector
014H SPIRC SPIiC SPURC
Interrupt Vector Interrupt Vector Interrupt Vector
018H Multi_Function Multi_Function Multi_Function
Interrupt Vector Interrupt Vector Interrupt Vector
01CH
700H
7FFHV N T T
800H
FFFHV N i i
1000H
1FFFHV T T i
14 bits 15 bits 16 bits
|:| Not Implemented
y
y: S
'1
b12 | b1l | bl0 | b9 | b8 b7 b6 | b5 | b4 | b3 | b2 | bl | b0
TABRDC[m] | PC12| PC11| PC10| PC9|PC8| @7 | @6 | @5 | @4 | @3 | @2 | @1 | @0
TABRDL[mM] 1 1 1 1 @7| @6 | @5 | @4 | @3 | @2 | @1 | @O
DR 4
Yy |
‘' PC12~PC8 A @7-@0 TBLP £
HT56R65/HT56R654/HT56R656 13"y b12~DA
HT56R642/HT56R644 12"y b11~bRA
HT56R62 11&" y b1l0~b®A
y @& ! JJ/JU R Yo T Jufy Ac -
| Tt @ TBLP & A o %
® 8 & A
1 JJUG | TABRDC[m]. I TABRDL[m]L 3y m
y y 1y @& v A e 3 v y @ @
) 1e y [T y @ B
TBLH - e G V3 vl OLA
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

O e / ‘
Program Counter
High Byte %@:5 Program
[mr 7 Lt
[ TBLH | | Specified by [m] |
Table Contents High Byte  Table Contents Low Byte
R
JUKO R | 24 A aR G ORGL 3
y y 1Y A HT56R62&~ ORG 3 [ 700H:. 2K y e |
A 17 h n o06H d4d V v y EY
y 706H . AY A Q3 Ah “ 1 I TABRDC [m]L 3
G " f I m A 3R @~ v [ TABRDL [m]L
3 h ., | - 1 TBLH A

tempregl db?
tempreg2 db?

; temporary register #1
; temporary register #2

mov a 06h ; initialize table pointei note that this address
; is referenced

mov tblp a ; tothe last page or present page

tabrdl tempregl ; transfers value in table referenced by table pointer
. to tempregXata at pro§ memory addresg06H transferred to
; tempregl and TBLH

dec tblp ; reduce vhue of table pointer by one

tabrdl tempreg2 ; transfers value in table referenced by table pointer
; to tempreg2
; data at pro§ memory addresg05H transferred to
; tempreg2 and TBLH
;in this example the datd A+ is transferredo
;to tempregland data HF+to register tempreg?2

org 700h ; sets initial address of last page

dc OOAHR 00Bh OOCH OODh OOER OOFF O1AR 01Bh

TBLH M A T a y ~ ¥ e L G Joog
q Ac N - L 4 J TBLH h~ 1y é
A G ah” t. - 64d © i 3 A e qlto
A d 3 ad o "% Y d 3m é I -
A 6 0 3 4ya 3 \ 2 A
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

y
y & 4 8 £ RAM & y y i At mb 17 Y
I T e 36" o I QA 1
4 8 10 v peo n € 5 a A v 1
y 1 8 O M A®OA b f mlLCD y (d A o
y I LCD Ao Ty A
LCD vy w y W 1" 1T y W h~ 3w
A
y T nbaw & m8& RAMA ywoO y fnu f° 1
y y A
y I OOHL ACC PCL A
ALCD vy y BankA o} ’ &~ Bank2~Bah6 '
y A y banké ™~  JU "1 Y3 bank A
JUG v A
O0H
Special Purpose Bank 1
Data Memory
3FH
40H
General Purpose
Data Memory
FFHL |
y
y
Ya ywoooq 1Ly 'AG ¥ RAM w
y A o ywd G v o 9 A6 | SET[m]iL I CLR
mliL 34 ai &£m & V3 2 f @ y @ £ 2A
y € y v @ ywo03 -~ Bank2~Bank6
# A¢E 0 5 bank A
24 2011-05-27
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

y
v y v e 6 e 35 r TQV
4 M Ao A Y€ fd A i 70 y A 0
T A R TRV B y @ b v i I OOHL
hA 4 banke v NI VR 1 o A
y ¥ o | 1 | 2 3 4 5 6
SA 00H ! ! ! !
SHDM 1 1 1 1
HT56R62 EA 3FH ! ! ! !
-128 SA | 40H 40H 40H ! ! ! !
GPDM e T 7 58H 7FH ! ! ! !
SA 0OH !
PDM .
HT56RE5 | - EA 3FH !
-576 40H 40H 40H 40H ! ! !
cpoM |_SA 0 0 0 0 ! ! !
EA | FFH 68H FFH FFH ! ! !
SA 00H ! ! ! !
HTs6Re42 | > O™ [EA 3FH ! ! ! !
-384 SA | 40H 40H 40H ! ! ! |
GPDM Fea T FH 5FH FFH ! ! ! !
SA 0OH ! ! !
SPDM ' ' '
HT56R644 EA 3FH ! ! !
-576 40H 40H 40H 40H ! ! !
cpoM | SA 0 0 0 0 ! ! !
EA | FFH 7FH FFH FFH ! ! !
SA 00H
HTs6R654 | > OM [Ea 3FH
-1152 cppM (SA | 40H 40H 40H 40H | 40H 40H 40H
EA | FFH 7FH FFH FFH | FFH FFH FFH
SA 00H
HT56R656 | > OM [EA 3FH
-1152 cppM (SA | 40H 40H 40H 40H | 40H 40H 40H
EA | FFH 9FH FFH FFH | FFH FFH FFH
y @
*  SPDM
GPDM
SA
EA
Lo %

Rev1.10 25 2011-05-27



HT56R62/HTS6R65/

HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656
HT56R654
HT56R62 HT56R65 HT56R642 HT56R644 HT56R656
O0OH IARO IARO IARO IARO IARO
01H MPO MPO MPQ MPO MPO
02H IAR1 IAR1 IAR1 IAR1 IAR1
03H MP1 MP1 MP1 MP1 MP1
04H BP BP BP BP BP
05H ACC ACC ACC ACC ACC
06H PCL PCL PCL PCL PCL
07H TBLP TBLP TBLP TBLP TBLP
08H TBLH TBLH TBLH TBLH TBLH
09H RTCC RTCC RTCC RTCC RTCC
OAH STATUS STATUS STATUS STATUS STATUS
OBH INTCO INTCO INTCO INTCO INTCO
OCH
ODH TMRO TMRO TMRO TMRO TMRO
OEH TMROC TMROC TMROC TMROC TMROC
OFH TMR1H TMR1H TMR1H TMR1H
10H TMR1L TMR1L TMR1L TMR1L
11H TMR1C TMR1C TMR1C TMR1C
12H PA PA PA PA PA
13H PAC PAC PAC PAC PAC
14H PB PB PB PB PB
16H PBC PBC PBC PBC PBC
16H
17H
18H PD PD PD PD PD
19H PDC PDC PDC PDC PDC
1AH PWMOL PWMOL PWMOL PWMOL PWMOL
1BH PWMOH PWMOH PWMOH PWMOH PWMOH
1CH PWM1L PWM1L PWM1L PWM1L PWM1L
1DH PWM1H PWM1H PWM1H PWM1H PWM1H
1EH INTC1 INTC1 INTC1 INTC1 INTC1
1FH
20H PWM2L PWM2L PWM2L PWM2L PWM2L
21H PWM2H PWM2H PWM2H PWM2H PWM2H
22H PWM3L PWM3L PWM3L PWM3L
23H PWM3H PWM3H PWM3H PWM3H
24H ADRL ADRL ADRL ADRL ADRL
25H ADRH ADRH ADRH ADRH ADRH
26H ADCR ADCR ADCR ADCR ADCR
27H ACSR ACSR ACSR ACSR ACSR
28H CLKMOD CLKMOD CLKMOD CLKMOD CLKMOD
29H PAWU PAWU PAWU PAWU PAWU
2AH PAPU PAPU PAPU PAPU PAPU
2BH PBPU PBPU PBPU PBPU PBPU
2CH
2DH PDPU PDPU PDPU PDPU PDPU
2EH INTEDGE INTEDGE INTEDGE INTEDGE INTEDGE
2FH LEDCTRL LEDCTRL LEDCTRL
30H LCDCTRL LCDCTRL LCDCTRL LCDCTRL LCDCTRL
31H LCDOUT1 LCDOUT1 LCDOUT1 LCDOUT1 LCDOUT1
32H LCDOUT2 LCDOUT2 LCDOUT2 LCDOUT2
33H MISC MISC MISC MISC MISC
34H MFIC MFICO MFIC MFIC MFICO
35H MFIC1 MFIC1
36H SIMCTLO SIMCTLO SIMCTLO SIMCTLO SIMCTLO
37H SIMCTLA1 SIMCTLA1 SIMCTLA1 SIMCTLA1 SIMCTLA1
38H SIMDR SIMDR SIMDR SIMDR SIMDR
39H| SIMAR/SIMCTL2 SIMAR/SIMCTL2 SIMAR/SIMCTL2 SIMAR/SIMCTL2 SIMAR/SIMCTL2
3AH TMR1 TMR2 TMR2
3BH TMR1C TMR2C TMR2C
3CH
3DH
3EH
3FH

D : Unused Read as "00"
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

y
LCD LEDOS ¥ y Y d17 v y e A ﬁoo RAMw ~
LCD 17U s ALCD vy Ay yw1I 6 y
- M LCD y 3m | y i m OIHALCD vy A
MP1 IAR1 v y W n 01H ~ LCD vy N 40H3m
v o 1 oA yw  nO0H " v y ywl
a - O0HA
1
ne d v y @ @Y €d A € da 3 °
e - 7 ~  lo s AD 2" o A y e
€ JUOOH9 1 A T y 3 7 ye
% y ~ d m 1Ty € N O0Hh A
[ IARO" I1AR1
IARO  IAR1 EY yw nt A
i © m 90" LM} W y y A
3 "1 o (MPO  MP1) y H
/ﬁ 2A 1T " IARO MPOA JU yw (o IAR1L MP1dJU y ¥
0 ywiA n € a - N [ OOHL -
n o tam 1 92A
[ MPO MP1
kK ya . MPO MPIA y € y & e
y 2° kaYs A )
v A AMPO IARO vy yw O
MP1 IAR1A BankA
JUIOR | Y3 ¢ 4RAM ¥ v Y KR adres] adredA
data.section data’
adresldb ?
adres2db ?
adres3db ?
adres4db ?
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 m@d a ; setup memory pointer with first RAEBddress
loop
clr IARO ; clear the data at address defined byYymp
inc mpO ;increment memory pointer
sdz block ; check if last memoriocation has beerleared
jmp loop
continué
3 R ¢ Y h T RAM A
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

yw " BP
y Fmdas 17 €€ ’ Na AdJU y W
" Bank Pointef h ad y WA yw 0 BP "
[ OOHL yw I BP m I 01HLE A
V.3 y .1 VI yw0On HALT 0O WDT £ a,
y y WA A T y aJ yw T # T a
Ya yw T n oA y y W
0 a y W h A ywo03 yw i < A
b7 b0
[ — ] —1—1—1[— [er2] BP1] BP0| BP Register
BP2 BP1 BP0 Bank
0 0 0 O
0 0 1 1
0 1 o 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 0 6
1 1 1 Not used
Not implemented,write "0" only
y W
5 | ACC
| T 36 ALU rQ o ALU
I ACC g A 3 ALU 5 a’
Y3 - N o y N A 4 #
I T iy q R yG KA 1Y 2 3 i
y u 3 a - ol A
@ I PCL
mae X 8 q e y 7 ¥ oa
° 9”7 I A PCL h
1 y y N Y A 8 & “ Al y
a v G il wY 3 3 A
[ TBLP" TBLH
43 T y y @ o A TBLP n v
y A h T i3 ma /L Ty h4Ju INC
DEC 3 NI K@y ’ v A N 3 31
y TBLH& At & - @ . - |6 A
[ STATUS
8 & £@2)a & £Ca | = £ (AC)a £ (OV)a
m £ (PDF) £(TO) A € | )
’ A
@ PDF TO - & Eet bl I y JJu JAT n
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

o) a, A TO PDF £A1 - ad 317 6 Q
4, 1T ad ATO EAd_ 9 a a [ CLRWDTL I HALTL
3 APDF  &A. [ HALTL I CLRWDTL 3 3 A

ZaOva AC C .3 2| A
3 H £ 7 H B&£ “t C A 1%C
A C# £/B & £ 3 A
® 3 H V' i H BaA& -~ AC
A 1 1 AC A
©Z £ 112z A
4 A & m1l ~ OV £ 1 1 ov A
3 I CLRWDTL 3, PDF [ HALTL. 3 ., & PDFA
C] [ CLRWDTL [ HALTL =R, TO WDT T, & TOA
b7 b0
| — | — [ T1o[POF[ Oov | z [ Ac| c | sTATUS Register
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"

4 QY s e v a, |Fdor d AT
a 3 4 N Y1 v om y A
e 8
€ 8. “ INTCO INTCI MFIC MFICO MFIC1 INTEDGE 8’
e oA © i & 2 3 e £ h” ase ¢ /9
7 & A INTCO ¢ yeé& & EM s e G / - e
¢ £ VA Yaeé “EMI & - ¢ e - I RETIL
3 ¥, & EMI £ ANTEDGE mua e INTO INT1 JA
/
" ol @ebs 8& 164 / T EE ’ a A
TMRO TMRI TMRZ TMRIL/TMR1H h £ A € J/U TR o
T Ui ad ¢ Auviv 8 TMROC TMRIC TMR2C ©
/ a - / ) 4 n &4 A
w/ A 8
1 R T 8 A Y
A T3 nm PAAPBAPD A y e e ol
1 y T A3 o/ A 3 N Y
8 "1 in PACAPBC PDC ~ # d T y A €
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

8 © Jua e AT € N A Ya mow s
& v " Tt s y:3 " e A
Ty Ty el Ae 4 no 3w "l 8 £ U n
® AG I SET[m]iL I CLR[m]iL 3 < JU e Y &£A
e dJu NERAY N 8 e Y& N N @ F
e s A
(‘j 8
' 3 & s A a3 PWM ¢ 8 n
PWMOL/PWMOH PWMI1L/PWMIH PWM2L/PWM2H PWM3LUPWM3HA € 124
IR a 8 8 ’ A € e Y36 £gA
AID i ADRL" ADRH ADCR ACSR
"0y 12& AD A AID 6 G 23
23 8 A Ys 1 qd i
ADRH @ ADRLAAID G 6 * AID A/D ADCR
ACSRa A
s A
‘ " 4yass A SPI I°C A ASIMCTLO SIMCTLI SIMCTL2 SIMAR
s A g 8 " SIMDR s A
PA A T i PAWU
PA A ¢ 7 A 7 y m * PAA O g -
3 1 APAA T 3 A
3 i PAPU PBPU PDPU
PA3 PBa PD m - B Y33 A e
a 23 A
i CLKMOD
i ooyH i CLKMOD 5 /U & A N =
- G & X A
LCD/LED i LCDCTRL” LEDCTRL" LCDOUT1" LCDOUT2
@ LCDLED |3 “H4/U  ad F 8 LCD
LED A I LCDCTRL LEDCTRL &8 ALCD Y€
F# < m CMOS A4 43 0 LCDOUT1 LCDOUT2# 1
A
& Bl i MISC
sy g A®dr y 8  4E y PAO~PA3
A
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

w/ A
W/ N 8¢ A E Y3 G 8
o4 JU n oo a C) © U €  #6
’ 3 N A
n ’ 4 Poadt k 24541 o/ A n PAAPBaPDA
e o/ A y A o/ A dmn ©A 3
Aom & o2 ~ a T # &) 3 MOV A [m]L T2
3 1§ m A A y 9" 3 f nA
3
H Ay ® Y223 3 g AneoV o
7 v ,moo T4 @ 1 Y3 A €3 J PAPLA
PBPBAPDPU 5/U ~ T 6 PMOS E A
7 b0
PXPU7[ - [PXPU1|PXPUO| PAPU, PBPU, PDPU Register
PA.0, PB.0, PD.0 Pull-high
1: enable
0: disable
PA.1, PB.1, PD.1 Pull-high
1: enable
0:dis§ble
PA.7,§ PB.7, PD.7 Pull-high
1: enable
0: disable
3 i PAPU PBPU PDPU
PA A
HALT 36 ° ® m IV T | Y 1¢& e
T A vtely G PANEE YA i n e
A ¢ m 3 HALTL G~ ® m Jud~ q e -
[ PAAD i A J4 10 VA a4 oAy jo!
A & PAWU “PA 9 1 U 7 A
PA A T
e @/ CMOS  ~“n PAO~PA3 ¢ Al MISC
ODEO~ODE3& 7 A
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

| oDE3| 0DE2| ODE1] ODEO | WDTEN3| WDTEN2| WDTEN1|WDTENO| MISC Register

Watchdog Timer Enable Control
- described elsewhere

PAO Open Drain Control

0: Sieable
I::A;n(a)glzn Drain Control
0: disable
I:ﬁazng&een Drain Control
0: disable
PA3 Open Drain Control
0: Sreable
PAO~PA3 8 | MISC
w/ AN 8
Ya N g 8 " PACAPBGAPDC "M 8 @/ A
- 8 Y3 CMOS ) a 3 ©dT s
5 Uk A o/ A A y o/ A y
£A W/ wg T f 8 3 ml 1LA 34U
) A 8 V3 ml oL % n CMOS
A " - 3 M A A w/
A " v Am v foT 1@ e h~
a A
Q 4
Yaud 4 T % v A 3
W 8 ) o 1 L TN A 4 o/
T e Toef e 8 A
1 e w
e INTO INT16 o/ PD4 PD5Q A a & 0w
1 oYy w/ G - & 8 INTCO & & G £
A
1 (W)
) TMRO TMR1 TMR2 ) AQ A T "
w f 8 £ m oA n
w &\ w/ g Y A
1 PFD
’ k  PFDq ~ & g 6 PA3'Q APFD 4 5 JU
A1d aJdA N 8 & PAC3 " “JU 6 PFD
A N 8 PAC m o - % .6 @ PFD - y
om 3 y ) G A
1 PWM
’ "00a6 PDO~PD3 Q PWM A A
PWM 1 A T PDC .2 mo L6 PWM A PDC
8 m o ° % . 6 PWM G @ PWMq ~ Yy omn 3
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# HT56R62/HT56R65/
HOLTEK HT56R642/HT56R644/HT56R654/HT56R656
Y @ G A
17 AD
’ € Yo AID WA w6 PBA 10 Q A
A n AD w/ N ¥ A/D
e .2 A e 6 AD q Q A € o
110 G T VI i 3 A onm AD ®w¢ ~ f €
3 3 I A
I/0
@ /0 ol Al/O 1 ady € E
k @omnA ~ JU | o A e Q a vy A
VoD
Control Bit Pull-High
Data Bus D Q D_ Pull-up
Write Control Register CK Q ME
Chip Reset E
—< |—0
Read Control Register X 1/0 pin
Data Bit
D Q DO_{
Write Data Register CK Q
s
M
u »—@7
Read Data Register X
System Wake-up G—— Wake-up Select F’A only
w/ A
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

Vbp
Pull-High
Control Bit Register
OMrol Bit - Select Weak
Data Bus D Q D__i Pull-up
Write Control Regist Q
rite Control Register CKS Q _D_{E
Chip Reset |
, ' H [ K X A/D Input Port
Read Control Register
Data Bit
+D Q D"{Eﬁ
Write Data Register CK Q
S
! M
U
Read Data Register X »
PCR2— Analog
PCR1— Input
PCRO —»{ Selector
To A/D Converter < bed
FTt
ACS2~ACS0
A/D w/ A
Y
G e” 7l N1 YA &3 w/ 1 A
8 n A w/ n TE tvayée
U4 i @3 Al PACAPBGAPDC A 8 =] 7
I < o] h~ " AN PAa PBa PDA
© Gl € " h Ae 6 4
[ SET [m]i. 4 I CLR [m].iL N 8 e 9 i £ A G ex 8
3 . H Y3 - - 2 A’ T W 3 AD Y9 ai & A
€ o A A
T T2 T3 T4 T T2 T3 T4 L
System Clock ]
Port Data
l AN
Write to Port Read from Port
n
PA A 7 A y m - \ ’ - 3y
PAN " Y 3H [ e v AlJU PAAD 3 3 3 7 A
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

LCD LED |}

Y e LCD q ) 8 Yy 4 JU
e A |} 8 4 JJ COM SEGyN” 3
U o LCDA  *~ & LCDa/NH 4 T AT
" 6 IV g | LcDo 6 LCD A # A
A “ e’ & @Yas LED - < | LED 2
COM SEGMENT A A ~ 0 e LcD LEDA Ao
ad’ T A
s L Y L
1/2 25, 2
HT56R& 1/3 25, 3
1/4 24 4
o 21 2 12 13 C R A B
HT56R65 1/3 41 3
1/4 40, 4
1/8 24 8
HTS0REI2 1/16 16, 16
HT56R644 1/8 40, 8
HTE6RE54 116 22 16 1/3,1/4 1/5 R A B
1/8 56, 8
HTS0R656 1/16 48 16
LCD
1.HT56R62 HT56R65 52pin A R L A
2HT56R62 HT56R65° LED |¢ A
’ LED * LED |
24 1
1/4 24 4
HT56R&2 1/8 24 8
112 16 12
1/16 16! 16
40, 1
HT56R&4 i 10 4
HT56R654 1/8 40 8
112 32 12
116 32 16
56/ 1
1/4 56, 4
HT56RE6 1/8 56/ 8
112 48 12
116 48 16
LED
* HT56R62 HT56R65 LED |4 A
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

VMAX [¢— VMAX|e—
VLCD1 VLCD1
LCD <4— LCD
VA € Power Supply Power Supply
(=VLCD1x1.5) C1 - VA <€ ct -
(=vVLCD1)
Ve ¢— Charge c2 T 0-1uF Charge c2 T 0-1pF
(=VLCD1) Pump V1 Pump V1
= 0ApF Ve < = 0.AuF
Vo 4 ;}; (=VLCD1x0.5) ;I/;
_ VLCD2 VLCD2
(=VLCD1x0.5 - -
V¢ used for 0.1uF 0.1uF
1/3 Bias only) 7—-|/_7 7—-|/_7
C type 1/3 Bias - C type 1/2 Bias -
x3 Charge Pump x2 Charge Pump
C L N
VMAX |[¢— VMAX|[¢—
VLCD1 VLCD1
VA <+— LCD VA 4— LCD
(=VLCD1) R Power Supply (=VLCD1) Power Supply
Vs R
(=VLCD1x2/3) R Ve
Ve (=VLCD1x1/2)
(=VLCD1x1/3) R
R
LCD On/Off }7 LCD On/Off }7
R type 1/2 Bias

R type 1/3 Bias
R L M HT56R62/HT56R65

36 2011-05-27
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

VLCD
VA 4¢— LCD
(=VLCD) R Power Supply
VB
(SVLCDx2/3) R
=VLCD: Y/g
(= x1/3) R
LCD On/Off }7
R type 1/3 Bias
VLCD VLCD
VA l«— LCD VA i«— LCD
(=VLCD) Power Supply (=VLCD) R Power Supply
VB
(=VLCDx4/5) R Ve
(EVLCDx3/4)
Vc R
(=VLCDx3/5)
R Ve
Vb (=VLCDx2/4) R
(=VLCDx2/5) R
Vb
VE (=VLCDx1/4)
(SVLCDx1/5) R R
LCD On/Off 37 LCD On/Off }7
R type 1/5 Bias R type 1/4 Bias
R L N HT56R642/HT56R644/HT56R65MHT56R656
y
y e Y 1w X  LCD/LED qd . y WA’
F . |F v 1no H LCD LED |faqnA 1o
LCD vy L i ’ LCD 9A
y LCD vy 6 y n- LCD y y W
Banklé A y w G Y3 T BP A M LCD vy
R BP h nl OlH: Bank1l 2 A 1~ 1/ MP16G
y v 2 A @ Bank13 4° 6 MP1dJU JU40Ho i y v
27 dJu y W A seAald ywoon N
y ¥ Bank0Oeé A
y @ " & vy Yal | HT56R656 ¢ &
y 6 COMa SEG A “ g Bl ’ 1 Jun A
6] @ad’ L Al 1 LCD LED . -
) A
37 2011-05-27
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

b7 b6 b5 b4 b3 b2 b1 bO

40H SEG 0
41H SEG 1
| —  —
\___//
76H SEG 54
77TH SEG 55
(@) (@) (@) (@) (@) (@) (@) Q
O O O O O O O O
= £ =2 =2 Z = =2 =
~ O o N N o~ O
HT56R656 V " 56 8
b7 b6 b5 b4 b3 b2 b1 bO b7 b6 b5 b4 b3 b2 b1 b0
40H SEGO0 70H SEGO0
41H SEG 1 71H SEG1
7//'\ 7//’\
6IéH SEé 46 9IéH SEG 46
6FH SEG 47 9FH SEG 47
O O O O O O O O 0O O O O O O O Q
O O O O O O O O O O O O O O O O
= £ £ 28 2 2 2 = = 2 2 2 2 2 2 £
N 9 9O A w N -~ o 2 2 23 2 2 2 © o
HT56R656 V " 48 16
LCD/LED
LCD/LED 8 EY ywooy LCD/LED | A A- ey
3 & LCDq LCDCTRL ¥ s 8 LEDq LEDCTRLA LCD A
3 £ ’ LYh” LY LCD G A "|
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

LEDCTRLe LEDSELA&" LCD LEDA LCDCTRLeé LCDEN&
LEDCTRLe LEDEN &4 ’ oy a e 17U
& LCDILED ¢ 6 A Fov. i Y vy A LCDCTRL
¢ RSELO RSEL1& y & k LCD LYA e~ g LCD
#4J/U el A * TYPE& y A B LCD & g N A
LCDOUT1 LCDOUT2 y @ T SEGO~SEG23 2 IF
om CMOS A on CMOS ~ t y ya CMOS A
O uyusa & yda SEGO~SEG7 SEG8~SEG15 7 7 4 @ a oM
CMOS 1 A SEG16~SEG23 7 7 n LCD F CMOS
wA
LCD &1
LCDCTRL & LCDENVM N 416, g u m1l ~LCDH & £ALCD
Ea NN A LCDEN g N i LCDCTRLeé LCDEN&J N A
& LCD=(Sleep AND LCDEN" OR LCDENA
LEDEN=0 LCDEN=1/UL LCDCTRL 7 A
LCDEN . £ LCD
0 Q S
0 0 S
1 ko] !
1 0 S
LCD &1
LCD a fsus a 1 81 T g e fsus 3
a y & 32K INT 32768Hz A V H n 4kHz
LCD ~ Ju LCD A
fsus LCD
&  32K_INT 4kHz
32768Hz 4kHz
LCD
Lco |}
LEDCTRL & LEDSEL * f COM SEG n LCD F
Fco A
LcD || k COM SEG TJuA L “Jday LCD & &
A 17U cC L R L A
C L “t ¢ & A 52-pin  QFP e C
L A
y LCD N A 33 AC M7 59DC M7
A A LCD ki ae RMS ¥ 8~ 3h y COM
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HOLTEK ; ‘

HT56R62/HTS6R65/
HT56R642/HT56R644/HT56R654/HTS56R656

3 C)

17 Jus
Ik

TYPE &7 JU
A

y LCD
DC

N K

RMS Y h™\J SEG
nd # vy h
8 J e v

JJd gA & LCD

COMSA * 23 & [

h ®e 3 LCD g

LCDCTRL &

y

1 h ARMS
N e A n
H NN
s A a G
N 1/2a 1/3 1/4 1 -
A’ k oy
AB k o

9 s
LCD¢

e

COM
an.
an” ’

b7 bo
_TYPE |DTYC1|DTYCO| — | BIAS |RSEL1|RSELO| LCDEN | LCDCTRL Register

—— LCD enable/disable control
1: enable
0: disable

LCD bias resistor select
RSEL1 RSELO 1/3 Bias
0 600k
1 300k
0 100kQ
1 50kQ

200

LCD Bias
1: 1/3 Bias
0: 1/2 Bias

Not implemented, read as "0"

LCD Duty
DTYC1
0

DTYCO

0 1/2 duty
0 1 1/3 duty
1 0 1/4 duty
1 1 reserved

LCD Type Aor B
1: Type B
0: Type A

LCD s LCDCTRL (HT56R62MHT56R65)

b7 b0
TYPE| — | DTYC|BIAS1] BIASO|RSEL1|RSELO| LCDEN | LCDCTRL Register

1: enable
0: disable
In Normal, Slow, Idle mode

In Sleep mode LCD is always off

LCD bias resistor select
RSEL1 RSELO 1/5Bias 1/4 Bias
0 X 1000k  800kQ
1 0 100kQ  80kQ
1 1 5kQ 4kQ

Define LCD bias
BIAS1 BIASO

0 0

Bias
00: 1/3 Bias
0 1 01: 1/4 Bias
1 0 10: 1/5 Bias
1 1 11: Reserved

Define LCD duty
0: 1/8 duty
1: 1/16 duty

Not implemented, read as "0"

LCD Type AorB
0: Type A
1: Type B

LCD s

commom

In the Normal, Slow or Idle mode
LCD will be on/off according to "LCDEN"=1/0
In the Sleep mode the LCD is always off

NIV
n 03 Ju
A €
3

6
¥ o
n 2a3

B -

N

A
e

1/2 Bias

400k
200k
67kQ
34kQ

LCD enable/disable control: default value "0"

LCD will be on/off according to "LCDEN"=1/0

1/3 Bias
600kQ
60kQ
3kQ

LCDCTRL(HT56R642/HT56R 644HT56R654HT56R656)
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HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

b7 b0
— |DTYE2|DTYE1|DTYEO| SEGP | COMP|LEDEN| LEDSEL| LEDCTRL Reglster

Select LCD or LED

0:LCD

1: LED

LED enable/disable control: default value "0"

0: disable

1: enable

In Normal, Slow, Idle mode

LED will be on/off according to "LEDEN"=1/0

In Sleep mode LED is always off

Select COM polarity

0: low active

1: high active

Select SEG polarity

0: low active

1: high active

Define LED duty

DTYE2 DTYE1 DTYEO

0 0 0 static
0 0 1 1/4 duty
0 1 0 1/8 duty
0 1 1 1/8 duty
1 0 0 1/12 duty
1 0 1 1/12 duty
1 1 0 1/16 duty
1 1 1 1/16 duty

Not implemented, read as "0"

LED 8 " LEDCTRL
b7 b0

| — | — ] =] —=1]—]—]— [Lcpoo| LcDouT1 Register - HT56RE2 only

SEGO0~SEGB8 segment or CMOS output
1: CMOS output
0: SEG output

Not implemented, read as "0"

b7 bo
[ — ] — [ —=1]—=1—=1]— [Lcoos|LcDoo| LCDOUT1 Register - HT56R62 excepted

SEGO0~SEG7 segment or CMOS output
1: CMOS output
0: SEG output

SEG8~SEG15 segment or CMOS output
1: CMOS output
0: SEG output

Not implemented, read as "0"

LCD 8 " LCDOUT1

b7 b0
|LCDO15[LCDO14|LCDO13|LCDO12|LCDO11{LCDO10[LCDOS [LCDOB | LCDOUT2 Register - HT56R62 only

SEG8~SEG15 segment or CMOS output
1: CMOS output
0: SEG output

b7 b0
|LCDO23|LCD022|LCDO21]LCDO20[ LCDO19|LCDO18[ LCDO17[LCDO16| LCDOUT2 Register - HT56R62 excepted

SEG16~SEG23 segment or CMOS output
1: CMOS output
0: SEG output

LCD 8 " LCDOUT2

LED |
LED || ¢ coM SEG |fLED @~ LED @ &4 COM SEG

s L L1’ A
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# HT56R62/HTS6R65/
HOLTEK HT56R642/HT56R644/HT56R654/HTS56R656

LEDCTRLeé LEDSEL i " COM SEG nm CMOS  JU
I LED A LEDCTRL & ¢ £4JU COM SEG n
& A @ 8 -COM& ~ SEGe ' COM@& ~ SEG
' COM " SEGe ' COM * SEG A 4 Q@ ~ COM SEG
VALED | @ 5 ° Y. Static 14 18 1/12 116A a3’

55Hz 75Hz3 A

LCD Y 6L1

LcD | 0 M h Juy JJ gnAgnes 1 h vay
LCDCTRLe BIAS& hA~ R C LY d A C L
G & N o A A A
y R LY VLCD1 3 k ICD 4 “Juh & LY YA
AR LV MOFdU ¢ i A y R 1/2LY v I VS
VA VBb Y“hAVA vy VLCD1 3 ¥ AvVB & H " &h y
VLCD1/2A y R 1/3L v i VSSavAavB VC Y1 hAVA vy VLCDI
VB y VLCD132/3 VC vy VLCDIB1/3A « 12 13LY" dJu LCDCTRL
& RESELO RESELl1& 0 hA VLCD1 3 Yha L hAVMAX
Jays VLCD13 N VDD y VLCD1 3 M7 1 VMAX
i VDD i t VMAX i VLCD1 A - G R LY fta
A
VMAX
VDD>VLCD1 VMAX 7 VDD
'3 VMAX 7 VLCD1

R LM VMAX

y C LY VLCD1 3 K ICD ¥ J/u4 & LY YAC LMG
a v 3L UK y VLCD1 N A ’ ko vy
LCD 9 A yC LY naeH M h- Cl6 C23
'| A
y C 12L1M v T VSSA VAA VB b MhAVA & H ~“&¢h y
VLCDIAVB y VA 1/2A y C 1/2L M - I VCA
y C 3L - I VSRaVAaAVB VC MhAVA & H ~ &h
y VLCD1315AVB y VA32/3 VC y VA31/3AVMAX Jay L JuA
VLCD 3 MY EEQ e} A 'y 52pin QFP - C LMY Ju#
cmac2 v2 - Vil 3 Y a3 0.1¢F A
| H ol N h a 55V A 'y 52pin QFP }
C LYA
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LN VMAX
VDD>VLCD1315 VMAX VDD
1/3L o —
€ bl VMAX Vi
VDD>VLCD1 VMAX VDD
1/21L o —
€ bl VMAX VLCD1
C LY VMAX
~~~~~~~~~~~~~~~~~ VDD
COMO
VSS
~~~~~~~~~~~~~~~~~ VDD
COM1
VSS
VDD
SEG
""""""""" VSS
LED 1/4° * COM * SEGee v Q
0| 1]2]3|] 55 |
comoin vbD
low active VSS
s&in vbD
low active VSS
coMoin T VoD
low active VSS
S.EG in ) VDD
high active VSS
COMO in VDD
high acttve VSS
seGin T vbD
low active VSS
COMO in VDD
high active
~~~~~~~~~~~~~~~~~ VSS
SEGin VDD
high actve VSS
LED O o}
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Y
LCD/LED 6 ~tely e 4 dLeb iy 1
vAG y ¥ © 2 A LD y & Ay Leb y &
I ICD /U 3 47 ryoy e ;
e" LCD Ay’ O
3 o e & A 11 3 LCD e COM A
5 A 1o LCD A
COMO 1 N S R B X
o— o1 o1 *
com1 A S S S R T
e T 4T ¢ T ¢
com2 I S S S & N I]_
'._—I_ "_—l_ cb——r 9
coMm3 /S B S e T
0——l ID——I_ .._—l_ "_—r
LCD
Z Ya ’ @ VN J VvV ALCDCTRL s
& LCD®  © £ LCDEN LEDCTRL ¢® ¢ LEDG 4 LEDEN,  JU @q A
& T, m o Fan vy e ’
9 &4 LCDEN LEDENE, o1 @A
Hoooad’ A L R A
©o | v | 2 | 3 ] ° | 1 | 2 | 3 |
e — VDD
COMOJi
VSss
................. VDD
COM1
Vss
................. VDD
COM2
Vss
VDD
COM3
~~~~~~~~~~~~~~~~~ Vss
VDD
SEGO
~~~~~~~~~~~~~~~~~ VSss
VDD
SEG1
~~~~~~~~~~~~~~~~~ Vss
LED1/4”  ~ COM * SEGe °
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During Reset or in HALT Mode

¢como,comt T VB

All segmentoutputs - \Yj
1 Frame
Normal Operation Mode |4_’|
""" VA
CcoMo S nnl el ke
""" VSS
————— VA
TR
————— VSsS
----- VA
AllsegmentsOFF [ ||| ||| ||| -—— VB
----- V8S
————— VA
COMO segments ON M ----- VB
————— V8S
----- VA
COM1 segments ON m ----- VB
----- VSsS
————— VA
UL == %
————— VSS

y 1/2 LY" R C VA=VLCD1" VB=VLCD1; 1/2

Lco | -A L -1/27 Y121
During Reset or in HALT Mode

----- VA

COMo, COM1, COM2 -—-—- VB
-—--- VS$S
-—-—- VA

All segment outputs -—— VB
--—-—- VSS

Normal Operation Mode 1 Frame
---—- VA
A—1—1—%
----- V88
=" VA
Ll
-—-=- V8S
--—-— VA
com2 — L =¥
-—-—- VA
---—- VA
---—- VA
- VA
COM2 segments ON _I_I_I_I_I_I_I_I_I_I_I_ --—-— VB
- VSS
-—— VA
COMO, 1 segments ON M —_—— ¥gs
- VA
COMO, 2 segments ON _|_|_|_|_|_|_|_|_|_ A
----- VSS
- VA
-—~—" V88
-—-—- VA

y 1/2 LY R6 C L1 VA=VLCD1a VB=VLCD1; 1/2
Lco | -A -3 T 12L
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During Reset or in HALT Mode

COMO, COM1, COM2, COM3 —

All segment outputs —VC
Normal Operation Mode kﬂﬂ

—W

como T ] =
----- VSs

— W

com1 1_|-‘_l_I_|-l_ru-'_l_l_rLrl_rr —\8
----- VSs

—W

com2 | | i =
----- VvSs

VA

coms e nne] o=
————— vss

All segments OFF ApBpipiplinlylnlplnhi—

-—— VA

COMO segments ON dww —
————— V§s

-—— VA

COM1 segments ON J-|_|_|1u-|_r|_|_|“‘|_|-|_r|_L — VB
----- vSs

-—— VA

COM2 segments ON J—U_LLI_LU_LI_LJ‘H_I_LF JE— ¥(B;
————— VSs

-—— VA

COM3 segments ON LLI_LI_\_L|_LL|_L|_LL|_L|J J— ¥Ic3;
----- Vss

-—— VA

COMO, 1 segments ON Mm_l_ﬂ J— ¥3
----- VvSs

-—— VA

COMO, 2 segments ON JLLLI_I_LJLLL'—LLLI_L JR— ¥(53
----- VSs

-—— VA

COMO, 3 segments ON JLU_LLI_U_LU_LLH_'_L R ¥3
————— VSs

(other combinations are omitted)

—— VA

—— VB
All segments ON -— VC

""" VSS

! y 1/3R L ¥~ VA=VLCD1a VB=VLCD132/3a VC=VLCD131/3A
y 1/3C L ¥~ VA=VLCD131.53 VB=VLCD1a VC=VLCD13 1/2A

Lco | -A 0 -147 * 3L
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During Reset or In HALT Mode

COMoO, COM1, COM2 pm—/ 4

All segment outputs — 4

Normal Operation Mode |1 Frame o

— VA

coMo J—I_l_I_I_I_l—l_l_l_l_l_'—l_‘_ —_— e
----- Vvss

— VA

coMm1 'I_l_'—l_l_l_l_l_'—l_l_l_l_l_r pm—/ =
----- VSs

— 5

comz i | T == V8
----- VSs
All segments OFF Jiririririririr —/ ¥(3;

— VA

COMO segments ON _IJ_Ll_l_I_I_I_LI_I_l_I_I_L —_— VR
----- VvSs

— VA

COM1 segments ON g [, =W
----- VSs

—— VA

COM2 segments ON -I_I_I_I_I_I_LI_I_I_I_I_I_I_F /3
----- VvSs

— VA

COMO, 1 segments ON -I_I_I_I_I_I_I_l_u_l_l_l_l_l_ p— ¥%
----- VSs

— VA

COMO, 2 segments ON —I_I_LI_I_I_I_I_LI_I_I_U_I_ J— ¥%
----- VSs

— VA

COM1, 2 segments ON -I_LI_H_I_LI—I_I_LI_I—LL f—
----- VSs

— VA

All segments ON —_— ¥%
l—l ]—I ]—I l—[ |—I ]—I |—| l— ----- VSs

' y /3R L Y~ VA=VLCD1a VB=VLCD132/3a VC=VLCD131/3A
y 1/3C L M~ VA=VLCD13153a VB=VLCD1a VC=VLCD131/2A

Lco | -A - -137 © 3L

—— VA
COMO
Segments On —— VB
On| Off [On| Off [ On | Off | On| Off | On | Off | On | Off | On | Off VSS
—— VA
COM1
Segments On -—— VB
Off | On| Off [ On| Off | On | Off | On| Off | On | Off | On | Off [ On VSS
—— VA
COMO
Segments Off -—— VB
Off | Off | Off | Off | Off | Off | Off | Off | Off | Off | Off | Off | Off | Off VSS

' y 12LY° R C VA=VLCD1  VB=VLCD131/2A
Lco | -B -1/2° Y121
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/
/ T e Ya L Yy Qq
A “ h) 3 8& 16&# J2 A 2 / b ald
“1Ju 2Yo a ' a o G A k
I (Prescaler) @ A
Y / VAt eyYs y h~ h 17U
1 h” N / a AA1Ys / 8
/ v 8 / G A / Jd a
A Ny # d A
/ (")
& / 17U A / a
Y G o A8-bit / fsys JU T (Prescaler)
h 1 h 8 TMRnC TnPSCO TnPSC2&d&a A vy 164& /
Yt d 17U & TMRNC TnS£a A
/ Y”® G Ny G / - d
/ TMRO TMR1 TMR2A 1 e ® I
~ TnE&a T v 3 YA
g HT56R62 | HT56R642HT56R644 | HT56R65/HT56R654/HT56R656
8 & 2 1 2
/ 0 / 0
. / 1 / 0 / 2
TMRO TMRO
4 TMR1 TMRO TMR2
TMROC TMROC
? 4 TMRIC TMROC TMR2C
16 & 0 1 1
J / 1 / 1
| TMR1L/TMR1H TMR1L/TMR1H
8 p| TMR1C TMR1C
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/ i TMRO TMRI®™ TMR1L/TMR1H ° TMR2
/ AV X y & T Y hA 8&
/ N € n TMRO TMRI TMR2A 164 / N Yy
* TMRIL TMR1HA 2 & 3 1 Yad a - ) 3 /
J N h ., YA % & h y
T 84 / FFH 16 & / FFFFHy ~ 3. H Yada é
a A h h A
ne | 84& / FFH 164 / FFFFH T f
h A I v A / 0 o
) v no A / 3
v 3 an of T q " A oY 3 J
n o A
y 16 & / ” ® 6 ya / - e Ju
A G 3 0 ] e * . TMRIL ~ A &)
1 e o a I e A n o - TMR1IH =~
a é N oeae A 1 R / -
N of Al ® o} no ® A
JU R 1 16 & / T @ I wAA v e
a ) [ a - & e a . wee a
e A o 31 e & & 46 Yy v A R
/ ® AT ® a e a - / ®
& A
/ 8 iTMROC® TMR1C® TMR2C
HOLTEK / - / 2 b ald Y/
9 y s A 8 & a A
8 63 QI 8 / aA ©
3m I / 8 LA | 2” 3
Y A
n e 2 y T 8 7 6 £ TnMLTnMO &
I A 8 4 £ TnON 8 O 7
- - tm A yé I (Prescaler) - /
8 O£~ 2&Q ) I (Prescaled 1 RA G v
X (Prescaler) # ao A 9 Y° a v 8
3£ TnE 1 che 0 JAles |/ 8 e
TnS vy / A
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2 Data Bus
Rel
TnPSC2~TnPSCO TnM1 TnMO Preload Register eload
(111~1/128) ¢ ¢
fsvs &7'“399 Prescaler Timer/Event Counter J l
Mode Control
Timer/Event
—>o Overflow
TMRn Iz Filter Counter o Interrupt
Filter On/Off TnE 8-bit Timer/Event Counter PFDO
Configuration option TnON
8 & /
zzzz2 Data Bus
External 32768Hz
TnM1 TnMO
Internal 32K-INT ‘ ‘
Timer/Event Countel Prel 13- F?it st Reload
Configuration TnS |maa’|ro d\éegon tzr)gn r reload Register
Option
TMRn B—fo High Byte| Low Byte Overflow
. : to Interrupt
E"t:;_ 0"’%" p TnE THON 16-bit Timer/Event Counter
onfiguration option n
9 P [F2—>PrD1
16 & /
PFDO — M
U — PFD
PFD1 — X
l
Configuration
Option
b7 b0
[Tam1]TaMo] — [TnON] TnE [ TnPSC2| ThPSC1] TnPSCO| TMRNC Register (n=0 - HT56R62/642/644
n=1 - HT56R62
n=0, 2 - HT56R65/654/656)
Timer prescaler rate select
TnPSC2 TnPSC1 TnPSCO Timer Rate
0 0 0 1:1
0 0 1 1:2
0 1 0 14
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
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
TnM1 TnMO
0 0 ho mode available
0 1  event counter mode
1 0 timer mode
1 1 pulse width measurement mode
/ 8 -TMRnC
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/ 8 -TMRnC
3 7 / JJU 7 N T, kYaad
& g/NA o) 3 v ) £ TnM1/TnMO hA 1O
1K 6 &
1 0
3 N fx fsys k 8 & / 0] fSUB fsyS’4
o fx k 16 &£ / 1A n - \") 8 £ N W fsys
Ju I (Prescaler) h™ 3 h 8 20 & . TnPSC29nPSCO
£ a A 8 & bl A& 8 4£  TnON & "
- G / 2 A ol ) . G h YA
. H €& g3 A W] h> 4 12
A e - / ¢ 6 &£  JA
v
3 T Y’® \J T dJu a /
A ) 3 v o A TnM1/TnMO hA O
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