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HT46R65/HT46C65
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. 3V HALT — — 1 LA
STBI (*fs=T1) 5V | HALT LCD — — 2 LA
3V HALT — 2.5 5 LA
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HT46R65/HT46C65
/ TMR
ViLi INT — — 0 — 03Vpp | V
/ TMR
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o INTI 5V — 10 30 50 kQ
Vb A/D _ _ 0 _ Voo %
Eap A/D _ _ _ +0.5 +1 | LSB
: A/D 3V _ _ 0.5 1 mA
ADC 5V — 1.5 3 mA
“ fs" WDT
Ta=25
Vb
; — [22v-s5v 400 — 4000 [ 0
SYS! — [33v=s5v 400 — 8000
f, — | 22v-s. — 2 — | H
SYS2 (32768Hz ) V~5.5V 32768 4
frrcosc | RTC — — — 32768 —
; — [22v-s5v 0 — 4000 [ 0
TIMER 1 (TMRO/TMR1) — [ 33V~5.5V 0 — 8000
) 3V — 45 90 180 .
WDTOSC 5V — 32 65 130 | "
trRES — — 1 — — us
tesT — HALT — 1024 — | ey
thT _ _ 1 —_ —_ Us
tAD A/D — — 1 — — us
tADC A/D _— _— —_— 76 —_— tAD
tapcs A/D — — — 32 — tAD
*tgys =1/fsys
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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
13 (PO) ROM ROM 8192
*¥12 | *10 | *10 | *9 | *8 | *7 | *6 | *5 | *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 0 0 1 0 0
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
0 0 0 0 0 0 0 0 1 0 1 0 0
RTC 0 0 0 0 0 0 0 0 1 1 0 0 0
Program Counter+2
PCL *12 [ *11 | *10 | *9 | *8 |@7 | @6 | @5 | @4 | @3 | @2 | @1 | @o
#12 | #11 | #10 | #9 | #8 | #7 | #6 | #5 | #4 | #3 | #2 | #I #0
S12 [ S11 | S10 | S9 | S8 | S7 | S6 | S5 | S4 | S3 | S2 | S1 SO
*12 ~*0 S12~ S0
#12 ~#0 @7~@0 PCL
PCL( ) PC
(PCL) (06H)  PCL
256
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HT46R65/HT46C65

— EPROM
000H
8192x16 Device initialization program
004H
External interrupt O subroutine
008H
External interrupt 1 subroutine
00CH [ . '
000H OiOH Timer/event counter 0 interrupt subroutine
Timer/event counter 1 interrupt subroutine
000H 01§4H Time Base Interrupt Program
004H 018H Memory
e — RTC Interrupt
0 INTO ook
Look-up table (256 words)
004H :
- 008H nFFH
INT1 1FI-EFH Look-up table (256 words)
16 bits
008H Note: n ranges from 0 to 1F
00CH
/ 0
0
00CH
010H
/ 1 1
010H
014H
014H
018H
RTC RTC 018H
ROM * TABRDC [m]” ( 1 =256 )
“ TABRDL [m]" ( ) [m] TBLH
(08H) TBLH
TBLH (TBLP) / (07H)
TBLP (ISR)
TBLH ISR
TBLH
*12 | *11 [ *10 | *9 *8 *7 *6 *5 *4 *3 *2 *1 *0
TABRDC[m] [ P12 [ P11 [PlO| P9 | P8 | @7 | @6 | @5 | @4 | @3 | @2 | @1 | @o
TABRDL[m] 1 1 1 1 1 @7 | @6 | @5 | @4 | @3 | @2 | @1 | @0
#12 ~ *0 P12 ~P8 @7 ~@0
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HTA46R65/HT46C65
— STACK
Program 00H | |ndirect Addressing Register 0
Counter HT46x65 16 01H MPO
02HT |ndirect Addressing Register 1
03H MP1
(SP) v
05H ACC
(Program Counter) 06H PCL
( RET RETI) o7 TBLP
08H TBLH
09H RTCC
0AH STATUS
0BH INTCO
0CH TMROH
ODH TMROL
( RET  RETI ) OEH TMROC
OFH TMR1H
10H TMRIL
11H TMR1C
16 12H PA
13H PAC
14H PB
— RAM 15H PBC Special Purpose
16H Data Memory
417% 8 17H
(33x 8) Bank 0 192x 8 Bank 2 18H PD
192x 8 / 19H PDC
0(00H) 1AH PWMO
O(MPO 01H 1(02H o L
( ) ( ) 1CH PWM2
1(MP1 03H) (BP 04H) (ACC 1DH PWM3
05H) (PCL 06H) 1EH INTC1
(TBLP 07H) (TBLH 08H) RTC o
(RTCC 09H) (STATUS 0AH) 21H
O(INTCO O0BH) / 0(TMROH OCH 22H
TMROL ODH) / 0 (TMROC OEH) 23H
/ I(TMRIH OFH TMRIL 10H) / T ADRL
(TMR1C 11H) I(INTC1 1EH) 2n ADCR
PWM (PWMO 1AH PWMI1 1BH PWM2 ICH 27H ACSR
PWM3 1DH) A/D (ADRL 24H) A/D >
(ADRH 25H) A/D (ADCR :
26H) A/D (ACSR 27H) / (PA  3n
40H
12H PB 14H PD 18H) / (PAC 13H General Purpose D:Unused
PBC 15H PDC 19H) 40H : Data Memory Read as "00"
C 00H" FI-iH (384 Bytes)
BANK 40H
40H FFH(Bank 0 BP=0 Bank 2 BP=2)
“ SET[m].i" “ CLR[m].i" (MPO
01H/MP1 03H) Bank 40H
BP “ 01H” “ 02H” Bankl Bank2 Bank 40H~FFH
MP1 / BP Bank0
Bank 40H
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00H 02H [00H] [02H] /
MPO(01H)MP1(03H) RAM 00H 02H 00H
MPO MPl 8 MPO
MP1 LCD
(ACC) (ALU) RAM 05H
— ALU
(ALU) 8

(ADD ADC SUB SBC DAA)
(AND OR XOR CPL)

(RL RR RLC RRC)

(INC DEC)

(SZ SNZ SIZ SDZ...)

ALU
— STATUS
8 (0AH) 2) © (AC) (OV)
(PDF) (TO)
0 C ’
C C
4 4
! AC AC AC
2 Z z z
oV
3 oV ov
‘* CLR WDT” PDF “ HALT"
4 PDF PDE
5 0 CLR WDT HALT TO WDT
TO
6 7 - 13 O”
0AH
PDF TO
PDF TO TO
“ CLR WDT" “ HALT" PDF “ CLR WDT"
“ HALT" Z OV AC C
STATUS
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HT46R65/HT46C65
HT46x65 / RTC
0(INTCO OBH) I(INTC! 1EH)
/
0 | EMI (1= 0= )
1 | EEI0 0 (1= 0= )
2 | EEIl 1 (1= 0= )
3 | ETOI / (1= 0= )
4 | EIFO 0 (1= 0= )
5 | EIF1 1 (1= 0= )
6 | TOF / (I= 0= )
7 - “ O”
INTC OBH
0 | ETII / (1= 0= )
1 | ETBI (1= 0= )
2 | ERTI (1= 0= )
37| — X
4 | TIF / (1= 0= )
5 | TBF (1= 0= )
6 | RTF (I= 0= )
INTC 1EH
( EMI )
EMI INTCO INTCI
(SP)
INTO/INTI (
) (EIFO/EIF1 INTCO 45 )
004H/008H EIFO/EIF1 EMI
/ 0 / 0 (TOF INTCO 6 )
/ 0 00CH
TOF EMI / 1
TIF(INTC1 4 ) 10H
(TBF INTCI 5 )
014H TBF
EMI
RTC RTC (RTF INTCI 6 )
RTC 018H RTF
EMI
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RETI EMI
( ) RET  RETI RETI
EMI RET
T2 T2
EMI
0 1 004H
1 2 008H
/ 0 3 00CH
/ 1 4 010H
5 014H
RTC 6 018H
(INTCO/INTCT1) 0/1 (EIFO/EIF1) / 0/1
(TOF/T1F) (TBF) RTC (RTF) (EEIO/EEIN) /
0/1 (ETOI/ET1I) (ERI) (EMI)
OBH/1IEH EMI EEI0 EEIl ETOI ETII ETBI ERTI /
(EIFO EIF1 TOF TI1F
TBF RTF) INTCO INTCI1
‘ CALL”
“ CALL"
HT46x65 RC 32768Hz
HALT ( RC )
32768Hz HALT 32768Hz
HALT 32768Hz
HALT (RTC WDT)
VDD
470pF
OSC3 0OSC1 0OSscC1
7 & & %
0OSsC4 0sc2 fsys/4 «—— 0OSC2
7‘_|/'7 32768Hz Crystal/RTC Oscillator Crystal Oscillator RC Oscillator
RC OSC1  VSS 30kQ  750kQ
0SC2 4 RC
RC VDD
RC
OSCl1  0OSC2
OSCl  0OSC2
OSC1  0OSC2
RTC OSC3  0OSC4
32.768kHz
RTC “ QOSC” (RTCC 4 )
2
WDT
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HT46R65/HT46C65
WDT 65us@5V  WDT
— WDT
WDT RC (WDT ) ( 4 ) RIC
WDT WDT
WDT
System Clock/4 —
f fs/28
Be< 32768Hz |—| option —S>| Divider oD o }—|\
[ T T 1
WoT Option CK T| |CK T_> .
oo 12 [ r [ r |7 e Reset
wor g ——b——J 2z
212/fs~213/fs
WDT WDT  (RC 65us@5V) 21221
) WDT 300mS~600mS VDD
WDT WDT
2P 2.1s  4.3s( 213216
WDT HALT WDT
WDT HALT
WDT TO HALT WDT “
" Program Counter SP WDT
( RES ) HALT “ CLR WDT” “ CLR
WDTI1” “ CLR WDT2” “ CLR
WDT” “ CLR WDT" WDT “ CLR WDT1” “ CLR WDT2”
WDT WDT
WDT RTC 8
7 WDT OSC RTC OSC
LCD fs/2>  fs/28
fs/2>  fs/2° 4kHz
LCD
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HT46R65/HT46C65
— TimeBase
52" fs2"
(TBF INTCI 5 )
014H
fs Divider |—>| Prescaler |
Option Option
LCD Driver (fs/22~fs/28)  Time Bast Interrupt
Buzzer (fs/22~fs/2°) 22/fs~2"5/fs
— RTC
(RTC)
fs2®  fs2" RT2 RT1 RTO RTCC 210 09H
RTC (RTF INTC1 6 )
018H
ib Divider Prescaler
RT2 8to1 28/fs~215/fs
Eﬁ) :: Mux. RTC Interrupt
RT2 | RT1 | RTO | RTC
0 0 0 28
0 0 1* 2%
0 1 0 210
0 1 1 21
1 0 0 2"
1 0 1 2"
1 1 0 2!
1 1 1 21
o
— HALT
HALT
WDT ( WDT RTC )
RAM
WDT ( WDT WDT RTC )
/
PDF TO
LCD WDT OSC  RTC OSC

PA

Rev. 1.70
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HT46R65/HT46C65
WDT “ ” TO PDF
PDF “ CLR WDT” HALT TO WDT
Program Counter SP
PA PA
/
HALT 1
1024tgys( )
Vbp
0.01CF*
1000
RES RES
RES 10k0
O.1EF*7_-|/_7
! ? Program Counter
SP o
Lo RES
PDF TO
TO | PDF
0] 0 RES
u | u RES
0| 1 RES
1 u WDT
1 1 WDT
T
( WDT RES )
(SST) 1024
SST SST
( WDT RES )
(Option)
Program Counter 000H
WDT RTC WDT
SP
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HT46R65/HT46C65

lD—> Warm Reset

I@ '\I{\ilr?;-—out _'D
Reset 1
N External
RES E—W

VDD 3 |_ Cold

= oo ol —
SST Time-out

WDT RES RES WDT *

TMROH XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
TMROL XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
TMROC 00-0 1000 00-0 1000 00-0 1000 00-0 1000 uu-u uuuu
TMR1H XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
TMRIL XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
TMRI1C 0000 1--- 0000 1--- 0000 1--- 0000 1--- uuuu u---
Program 0000H 0000H 0000H 0000H 0000H
Counter
MPO XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
MP1 XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
BP 0000 0000 0000 0000 0000 0000 0000 0000 uuuu uuuu
ACC XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
TBLP XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
TBLH XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu 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
PAC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu
PB 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu
PBC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu
PD 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu
PDC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu
PWMO XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
PWMI1 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
PWM2 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
PWM3 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
ADRL XX-- --- XX-- --- XX-- --- XX-- --- uu-- ---
ADRH XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
ADCR 0100 0000 0100 0000 0100 0000 0100 0000 uuuu uuuu
ACSR 1--- - 00 1--- - 00 1--- - 00 | - 00 u--- -- uu

1. 240" 3% X
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/
HT46x65 / (TMRO TMRI1) TMRO 16
(fsys) TMRI 16
(fsys/4 32768Hz )
PWM
C @) onira™ b To PDOPD1/PD2/PD3 circuit 7 Data Bus
"B K
ToMo Il
TOPSC2~TOPSCO TMRO® |>07 —
) Prelo;g FE{;ggister et
TOE
rows e i > ovrtow o e
TOMO — Mode Control L
TOON — 16-Bit Timer/Event Counter
PFDO
/ 0
zzzZ4 Data Bus
fsvs/4 '\L/Jl fiNT Dc L%vl\gf?e);'te K=
32768Hz X ll
T1S
TMR1 16-Bit Reload
Preload Register
| e, > ot
T1MO — Mode Control o
T1ON — 16-Bit Timer/Event Counter
PFD1
/ 1
PFDO —|
PFD
PFD1 —,
PA3 Data CTRL
PFD Source Option
PFD
/ 0/1 TMROH(0OCH) TMROL(0DH) TMROC(0EH) TMRIH
(OFH) TMRIL(10H) TMRIC(11H) TMROL(TMRIL)
TMROH(TMR1H) TMRIH TMRIL
/ 0/1 TMROH(TMR 1H) TMROL(TMRIL)
TMROH(TMR 1H) TMROH(TMR1H) TMROL
(TMRIL) TMROL(TMRIL) /
TMRIH /
TMROC(TMR1C) / /
TOMO TOMI(TMROC) TIMO TIMI(TMRIC) /
TMRO/TMRI1
TMRO/TMRI1 /
/ 0/1
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HT46R65/H T46C65
OFFFFH / 0/1
(TOF INTCO 6 TIF INTCl1 4 )
TOON/TION  TOE/TIE 1 TMRO/TMRI1 (
TOE/T1E 0 ) / TMRO/TMRI1
TOON/T10ON
TOON/T10N /
/
TOPSC2 TOPSC1 TOPSCO=
000 fint=fsys
001/ fINT:fSYS/2
0 TOPSCO 010 finr=fsys/4
1 T1PSC1 011 fINT:fSYS/S
2 TOPSC2 100 fINT:fSYS/ 16
101 fINT:fSYS/32
110 f]NT:fsys/64
111 leT:fsys/lzg
/ TMRO
TOE
3 0 0= - )
4 TOON / / (0= 1 )
5 - “ 011
(ToM1 TOMO)
01= ( )
6 TOMO lo- ( )
7 TOM1
11=
00 =
TMROC OEH
0/\/2 - 13 Ol!
/ TMRI1
3 T1E
(0= = )
4 TION / / (1= 0= )
5 T1s (0= 4 1=RTC )
(TIM1 TIMO)
01=
6 TIMO lo— ( () )
7 TIM1
11=
00 =
TMR1C 11H
TOON/T10ON (TMROC/TMR1C 4 ) TOON/T1ON
TOON/T1ON / 0/1
PFD ( ) PA3 PFD
PFDO PFD PFD1 PFD PFDO PFDI1
/ 0 / 1 0 ETOI ETII /
PFD “ SET [PA].3" PFD “ CLR [PA].3" PFD
Rev. 1.70 19
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/ / /
/
/ /
TMROC 0~2 / 0
PFD
/
HT46x65 24 / PA PB PD RAM [12H] [14H] [18H]
/ MOV A [m](m=12H
14H 18H) T2
Vob
Control Bit PU é
Data Bus D Q D__| EQ%S—%
PA2
Write Control Register CK Q PA3/PFD
Chip Reset S _D-I E PROTANG~PE7IANT
.ﬂ_‘. = PDO/PWMO
. PD1/PWM1
Read Control Register Data Bit Eggjmmg
P Q[ "_z>—| %7 PD4/INTO
) . _ PD5/INT1
Write Data Register CK Q PD6/TMRO
Is PD7/TMR1
y
PAO0/PA1/PA3/PD0O/PD1/PD2/PD3
BZ/BZ/PFD/PWMO/PWM1/PWM2/PWM3 ‘:D X
PFDEN
'\L’J' (PA3)
Read Data Register X
System Wake-up p
(PA only) G:— OP0~OP7
INTO for PD4 only
INT1 for PD5 only
TMRO for PD6 only
TMR1 for PD7 only
/
/ (PAC PBC PDC) /
CMOS
13 1" 13 111
“ 011 ‘ _ _ 1
CMOS RAM 13H 15H 19H
/ ( ) /
“ SET [m].i" “ CLR[m].i" (m=12H 14H 18H)
“ SET [m].i” “ CLR [m].i” * CPL [m]”
“ CPLA[m]” CPU ( )
PA
/ /
/
PA3  PFD PFD PA3 /
PFD PFD PFD
PA3 PA3 “ 17 PFD PA3 “ 0"
PA3 0" PA3 /
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HT46R65/HT46C65
1/0 /P o/P /P Oo/P
( ) ( ) (PFD) (PFD)
PFD
PA3
( / )
PFD / 172
PAO PA1 PA3 PD4 PD5 PD6 PA7 BZ BZ PFD INTO INTI TMRO TMRI
PA0 PA1 BZ BZ BZ/BZ PAO/PA1
BZ/BZ
PAO PAI PAO/PA /
PAO I/O I I o|lo|lo|lo|lo|lOoO]|]oO]|oO
PA11/O I 0 I I I o|lo|lo|O|oO
PAO X|xXxX|c|B|B|C|B|B|B|B
PA1 X|c|X|X|[X]|]c|c]|]c]|B]|B
PAO X| X | DJ|o 1 | Dy | O 1 0 1
PA1 X|D|X|X|X|[D | D|DJ|X| X
PAO I I D| 0| B|D| 0| B 0 | B
PA1 I D I I I |D,| D|DJ| 0| B
T o
“D DO DI1”
X BZ BZ
. xr
* C" CMOS
PB A/D A/D PDO/PD1/PD2/PD3
PWM PWM PDO/PD1/PD2/PD3 PWMO/PWM 1/PWM2/PWM3
PDO/PD1/PD2/PD3 PDO /
110 /P o/P /P o/P
( ) ( ) (PWM) (PWM)
PDO PWMO
PD1 PWMI1
PD2 PWM2
PD3 PWM3
/
PFD
/ / PA3 PA3 PED
X 0 0 X
X 1 U X
N 0 0 X
N 1 PFD frvr/[2% (M-N)]
T
“
“M” “ 65536"
* N” /
“ frvr /
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PWM
HT46x65 4 (6+2)/(7+1) PWM ( ) PD0/PD1/PD2/PD3
PWM PWMO(1AH) PWMI(1BH) PWM2(1CH) PWM3(1DH)
PWM (fsys) PWM 4 8 PWM
PD0/PD1/PD2/PD3 PWM PD0O/PD1/PD/PD32 (PDC.0/PDC.1/PDC.2/ PDC.3=
“0") PDO/PD1/PD2/PD3 “ 17 PWM PDO0O/PD1/PD/PD32 “ 0"
PDO0O/PD1/PD2/PD3 “ 0
sz UL U YU A LU U s ™
[PWM] =100
PWM [¢—————» « « .k > >
25/64 25/64 25/64 25/64 25/64
[PWM] =101
PWM I|< 26/64 —, 25/64 25/64 25/64 I|< 26/64 e
[PWM] =102
e e < > ———» le
PVM 1 26/64 S 26/64 25/64 25/64 I7 26/64 S
[PWM] =103
PWM
26/64 26/64 L 26/64 L 25/64 26/64 L
PWM modulation period : 64/fsys
Modulation cycle 0 "|< Modulationcycle1 |, Modulationcycle2 | Modulation cycle 3~ Modulation cycle 0
Ll L Ll L V‘
PWM cycle : 256/fsys
(6+2) PWM
(6+2) PWM PWM ( 0~ 3)
64 PWM (6+2) PWM PWM 2
PWM.7~PWM.2 PWM.1~PWM.0
(6+2) PWM
AC(0~3)
. DC+1
i <AC 64
(i=0~3) iz AC N
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vz [T DU I ™
[PWM] =100
PWM Il< 50/128 I|< 50/128 > I|< 50/128
[PWM] =101
[¢ ¢ > ¢
PWM e 51/128 EE—— 50/128 i I™ 51/128
[PWM] =102
PWM |e¢ e >
I~ 51/128 S 51/128 SE— 51/128
[PWM] =103
PWM >
52/128 dl— 51/128 52/128
»|
PWM modulation period : 128/fsys
Modulation cycle 0 Modulation cycle 1 Modulation cycle 0
PWM cycle : 256/fsys
(7+1) PWM
(7+1) PWM PWM ( 0~ 1)
128 PWM (7+1) PWM PWM 2
PWM.7~PWM.1 PWM.0
(7+1) PWM
AC(0~1)
. DC+1
i I<AC 128
(i=0~1) . DC
iz AC 3
PWM
PWM PWM PWM
fsys/64(6+2 )
fsys/256 PWM]/256
foys/128(7+1 ) SYS [ ]
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A/D
HT46x65 8 10 9 ) AD VDD  AD
4  ADRL(24H) ADRH(25H) ADCR(26H) ACSR(27H) ADRH ADRL A/D
A/D ADRH ADRL A/D
ADCR  A/D A/D A/D
A/D PB START
(0-1-0) A/D EOC
(  AD ) ACSR A/D A/D
ADCSI ADCS0 A/D
0 ADCS0 00= 12
1 ADCS1 01= /8
10= /32
1=
2~6 — " 0”
7 TEST
ACSR 27H
0 ACS0
| ACSI
2 ACS2
3 PCRO PB
4 PCR1 PCRO PCRI PCR2 0 AD
5 PCR2
6 EOCB A/D (0 AD )
A/D
7 START 0150
0.1 A/D
ADCR 26H
A/D A/D ADCR 20
ADCR 5.3 PB PB
3 PB / A/D
EOC (ADCR 6 ) AD A/D
ADCR  START A/D START
A/D A/D START “« o “ 0" (A/D
)
ACSR 7 ACSR 1 A/D
Rev. 1.70 24
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PCR2 | PCR1 | PCRO| 7 6 5 4 3 2 1 0
0 0 0 PB7 | PB6 | PB5 | PB4 | PB3 | PB2 | PB1 | PBO
0 0 1 PB7 | PB6 | PB5 | PB4 | PB3 | PB2 | PB1 | ANO
0 1 0 PB7 | PB6 | PB5 | PB4 | PB3 | PB2 | ANI | ANO
0 1 1 PB7 | PB6 | PB5 | PB4 | PB3 | AN2 | AN1 | ANO
1 0 0 PB7 | PB6 | PB5 | PB4 | AN3 | AN2 | AN1 | ANO
1 0 1 PB7 | PB6 | PB5 | AN4 | AN3 | AN2 | AN1 | ANO
1 1 0 PB7 | PB6 | AN5 | AN4 | AN3 | AN2 | AN1 | ANO
1 1 1 AN7 | AN6 | AN5 | AN4 | AN3 | AN2 | ANI | ANO

PB

ACS2 | ACSL | ACSO

0 0 0 ANO

0 0 1 AN1

0 1 0 AN2

0 1 1 AN3

1 0 0 AN4

1 0 1 ANS5

1 1 0 ANG6

1 1 1 AN7
START “ o EOC “opr

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO

ADRL D1 DO — — — — — —

ADRH D9 D8 D7 D6 D5 D4 D3 D2
D0~D9 A/D ~

Minimum one instruction cycle needed

START \\ T_l \\ T_l

EOCB
A/D sampling time A/D sampling time
32tap 32tap
« > < >
PCR2~PCRO 000B 100B 100B 000B
~1. PB port setup as 1/Os
2. A/D converter is powered off
to reduce power consumption
ACS2~ACS0 000B 010B 000B >< don't care
Eower'on Start of A/D Start of A/D
eset conversion conversion
Reset A/D Reset A/D
converter converter
End of AID End of A/ID
1: Define PB configuration conversion conversion
2: Select analog channel
le— 76t0 —»] le— 76ta0 —>
A/D conversion time A/D conversion time

Note: A/D clock must be fsys/2, fsys/8 or fsys/32

A/D
A/D ADCR EOC A/D
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EOC A/D
mov a,00100000B
mov ADCR,a :  ADCR Port PBO~PB3  A/D
: ANO  A/D

mov a,00000001B
mov ACSR,a
Start_conversion:
clr ADCR.7
set ADCR.7 ;A/D
clr ADCR.7 ; A/D
Polling EOC:
sz ADCR.6 ; ADCR EOC A/D
jmp polling EOC ;
mov a,ADRH ;. ADRH A/D
mov adrh_buffer,a
mov a,ADRL
mov adrl_buffer,a

; ADRL A/D

jmp start_conversion ; A/D

Rev. 1.70 26 2005-04-14



HOLTEK i ‘

HT46R65/HT46C65
LCD
HT46x65 LCD (RAM Bank 1)
40H 68H Bank Pointer(BP RAM  04H ) LCD
BP ‘17 40H~68H( MP1 RI ) LCD
BP “0” 40H~68H LCD
MP1
LCD LCD 1 “0”
LCD
CcoM 40H 41H 42H 43H ----66H 67H 68H Bit
O ........... 0
1 ........... 1
2 ........... 2
3 ........... 3
SEGMENT 0 1 2 3 e 38 39 40
LCD
HT46x65 LCD 41x 2 41x 3 40x 4( 172 1/3  1/4
) LCD 113 RH 3 C” " R”
“ Cl C2 LCD
1/2 bias  1/3 bias 1/2 bias V2 1/3 bias
V1l V2
( ) ( )
1/3 Bias (Vicp/4.5) x 15uA (VLcp/4.5) x 45uA
1/2 Bias (VLCD/3) x 15uA (VLCD/3) X 45uA
113 Rll
52pin-QFP LCD C LCD
LCD Segment
SEGO0 SEG23 LCD LCD bit0
Segment
SEGO0 SEG7 SEG8 SEGI5 SEG16 SEG23
LCD R C
LCD 1/2bias 1/3bias 1/2bias 1/3bias
3
Vop>Viep Vmax Vo™= Viep Vmax
Vmax v v v 2
DD MAX LCD Vb Viiax Vi
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During a Reset Pulse

VLCD
COM0,COM1,COM2 1/2 VLCD
VSS
. VLCD
All LCD driver outputs 1/2 VLCD
VSS
Normal Operation Mode
O 0 04— VLCD
como — LU vesep
VLCD
COM1 J_L l_L l_L \1//§SVLCD
VLCD
VSS
LCD segments ON —I_ —I_ —I__ \1//L2C\E/)LCD
COMO,1, 2 sides are unlighted VSS
Only LCD segments ON —L —L —L \1//L2C\I:/)LCD
COMO side are lighted - VSS
Only LCD segments ON —I_ —I_ —I__ \1//L20\9LCD
COMT1 side are lighted VSS
Only LCD segments ON J_ J_ J__ \1//LZC\E/)LCD
COM2 side are lighted VSS
LCD segments ON —I_ —I_ —I_ \1//L2C\I3LCD
COMO,1 sides are lighted L VSS
LCD segments ON J_ J_ J_ \1//LZC\E/)LCD
COMO, 2 sides are lighted — VSS
LCD segments ON J_ J_ J__ \1//L20\9LCD
COMT1, 2 sides are lighted VSS
LCD segments ON J_ J_ J_ Y,LZC\E/)LCD
COMO,1, 2 sides are lighted — e VSS
HALT Mode
VLCD
COMO0, COM1, COM2 1/2 VLCD
VSS
VLCD
All Icd driver outputs 1/2 VLCD
-------- VSS

Note: "[' Omit the COM2 signal, if the 1/2 duty LCD is used.

LCD (U3duty 13bias R/IC )
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LCD segments ON
COM2 side lighted

J]

|

U1

|

r
n
ol

LC

Jﬂﬂ
JLFLL

D

5

Jﬂﬂ
JLFLL

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
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/
(LVD) (LVR) LVD
RTCC.3 / RTCC.5
Vobp  Voprr
LVR HALT 5.5V 55V
LVR
HT46x65 VivR
* 30V y A
LVR . A
0.9V
(09V VLVR) 1ms
Ims LVR Vopr 4MHz
) LVR R7138 “ ”
VDD VLVR
Vob
5.5V
VLVR / LVR Detect Voltage
0.9v
WL
Reset Signal
ResetI Normal Operation | Reset
t t
* *2
*1 SST 1024
*2 Ims Ims
RTCC
8
0~2 RTO~RT2
3 LVDC /(10)
4 QOSC 32768Hz 0/1 /
5 LVDO (1/0) 1
6,7 — 0
RTCC O09H
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(ON®
RC 32768Hz
WDT RTC
RTCOSC  WDT OSC
WDT /
WDT
WDT
WDT 212 2B 2P 2 s 2" <20 216 <20
CLR WDT WDT “ One time” “ CLR WDT”
WDT “ Two times” CLR WDT1 CLR WDT2 WDT
262 g ¢ £y
fg /2% ~ £ /2° * 5"
Wake-up
/ ( PA ) HALT
/ PA PB PD
( )
/
PAO/BZ PA1/BZ PAO PAl /
LCD Common
2Common(1/2 duty) 3Common(1/3 duty) 4Common(1/4 duty) 4
Common “ SEG40” Common
LCD 1/2 bias  1/3 bias
LCD R C
LCD
fs/2° ~ £5/2° “ f5”
LCD HALT
LCD Segment ( )
[SEGO~SEG7] [SEG8~SEG15] SEG16 SEG17 SEGI18 SEGI9 SEG20 SEG21 SEG22 SEG23
LVR LVR
LVD LVD
PFD
PA3 PFD PFDO PFD PFD1 PFD
PFDO PFDI1 / 0 / 1
PWM (7+1)  (6+2)
PDO PWMO
PDI PWMI
PD2 PWM2
PD3 PWM3
INTO INTI
LCD / ( R )
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Vob
COMO~COM2
0.01CF* LCD
e— VDD COMB/SEG40 =)
1 SEGO~SEG39 PANEL
100k
o RES VLCD [¢— LCD P Suppl
— ower Su
B 10k PRY
e 0ALF* VMAX |[¢—
VSS
pa i
0.1CF VoD
c2 LT 9 RC System Oscillator
470pF 30k[J<Rosc<750k[]
0SC 0OscC1 V1 — oscH
Circuit 0sc2 ;}_70.1 CF Rosc
See right side <4—— 0SC2
V2
32768Hz ;I/;O'm: OSC1 | Crystal System Oscillator
0OSC3 For the values,
c2 . see table below
10pF [ PA0/BZ [¢—»
;l/; PA1/BZ [4—> y 0scC2
0sc4 PA2 le—»
PA3/PFD [¢—»
¢ PD4/INTO PPAB‘;ES; — —— 0SC1 | 32768Hz Crystal System
<—»| PD5/INT1 1 K—> Oscillator
PDETMRO PB7/AN7 OSC1 and OSC2 left
PDO/FI’WMO  0SC2 unconnected
<—»{PD7/TMR1 PD3/AWM3 e
HT46R65/HT46C65 OSC Circuit
Cl C2 RI
Cl C2 R1
4MHz OpF 10kQ
4AMHz 10pF 12kQ2
3.58MHz OpF 10kQ2
3.58MHz 25pF 10kQ2
2MHz 25pF 10kQ)
IMHz 35pF 27kQ
480kHz 300pF 9.1kQ
455kHz 300pF 10kQ
429kHz 300pF 10kQ
R1
LVR R1
VDD RES
[l RiES
LCD R
LCD 1/2bias 1/3bias 1/2bias 1/3bias
3
Vop>Viep Vmax Vo™= Viep Vmax
Vmax v v v 2
DD MAX LCD Viiax Vi
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|

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 19 7,C,AC,0V
SUB  Ax ACC ACC 1 Z,C,AC,0V
SUB  A,m] | ACC ACC 1 Z,C,AC,0V
SUBM A,[m] | ACC 1® Z,C,AC,0V
SBC  A,[m] | ACC ACC 1 Z,C,AC,0V
SBCM A,[m] | ACC 1 Z,C,AC,0V
DAA [m] ACC 1(1) C
AND  A[m] | ACC “ oo ACC 1 V4
OR A,Jm] | ACC “ oo ACC 1 z
XOR  A[m] | ACC “ " ACC 1 Z
ANDM A,[m] | ACC “ oo 10 z
ORM  A,[m] | ACC “ oo 1® z
XORM A,[m] | ACC “ " 1® z
AND  Ax ACC “ oo ACC 1 z
OR AX ACC “ oo 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] 1M z
DECA  [m] ACC 1 z
DEC [m] 1 z
RRA [m] ACC 1

RR [m] 10

RRCA  [m] ACC 1 C
RRC [m] 19 C
RLA [m] ACC 1

RL [m] 10

RLCA  [m] ACC 1 C
RLC [m] 1 C
MOV  A,[m] ACC 1

MOV  [m],A ACC o

MOV  Ax ACC 1

CLR [m].i 1Y

SET [m].i 10
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| | |
JMP addr 2
SZ [m] 1®
SZA [m] ACC 1@
Sz [m].i i 1@
SNZ [m].i i 1®
SIZ [m] 1@
SDZ [m] 1@
SIZA [m] ACC @
SDZA [m] ACC 1@
CALL addr 2
RET 2
RET  Ax ACC 2
RETI 2
TABRDC [m] ROM TBLH 20
TABRDL [m] ROM TBLH 20
NOP 1
CLR [m] 1
SET [m] o
CLR  WDT 1 TO,PDF
CLR  WDTI 1 TO“ PDF®
CLR  WDT2 1 TO“ PDF®
SWAP  [m] 10
SWAPA [m] ACC 1
HALT 1 TO,PDF
X
m
A
i 0~7
addr
v
M PCL ( )
2) ( )
3 @O @
@ CLRWDTI  CLR WDT2 TO PDF
TO PDF
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ADC

ADCM

ADD

ADD

ADDM

AND

A, [m]

A, [m]

A, [m]

A, [m]

A, [m]

ACC&ACCHm]+C

TO PDF | OV AC C

— — v v vV
[m]<ACC+[m]+C

TO PDF | OV AC C

— — v v v
ACC&ACCHm]

TO | PDF | OV AC C

— — vV v vV
ACC&ACCHx

TO PDF | OV AC C

— — Vv v Vv
[m]€ACC+[m]

TO | PDF | OV AC C

— — v v v
ACC&ACC “AND” [m]

TO | PDF | OV AC C
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AND A x ©o
ACC4ACC “AND” x
TO | PDF | OV Z AC
_ _ _ Ny _
ANDM A, [m]
ACC€ACC “AND” [m]
TO | PDF | OV Z AC
_ _ _ Ny _
CALL addr
Stack€Program Counter+1
Program Counter €< addr
TO | PDF | OV Z AC
CLR [m]
[m] €00H
TO | PDF | OV Z AC
CLR [m].i i ‘0"
[m].i €0
TO | PDF | OV Z AC
CLR wWDT
WDT ( 0 ) (PDF) (TO)
WDT < 00H
PDF&TO < 0
TO | PDF | OV Z AC
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* _ J— — —
CLR  WDT2
CLR WDTI WDT ( 0 )
CLR WDTI (PDF)
(TO) PDF TO
WDT € 00H*
PDF&TO € 0*
TO [PDF | OV | Z [ AC | C
o | o | — | — | — | —
CPL [m]
[m] € [m]
TO [PDF|[ OV ] z [ AC [ C
— — — N — —
CPLA [m]
ACC € [m]
TO [PDF| OV ]| Z [ AC [ C
_ _ _ v _ _
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DAA  [m]

BCD “ 9" AC=l
BCD “ 6" ACI=AC AC
“ 9 C=1 BCD “ 6
AC1 C BCD ACl C
©
ACC3~ACC.0>9  AC=l
[m].3~[m].0 €(ACC.3~ACC.0)+6 ACI=AC
[m].3~[m].0 € (ACC.3~ACC.0) AC1=0

ACC.7~ACCA4+AC1>9  C=1
[m].7~[m].4 €(ACC.7~ACC.4 }+6+ACl C=1
[m].7~[m].4 €(ACC.7~ACC.4 )+ ACl C=C

TO | PDF | OV Z AC

=|O

DEC [m] 1

[m] €& [m]-1

TO | PDF | OV AC C

DECA  [m] 1

ACC € [m]-1

TO | PDF | OV Z AC C

HALT
RAM WDT
“0 (PDF) 1 WDT (TO) 0
Program Counter € Program Counter+1
PDF < 1
TO <0

TO | PDF | OV Z AC C
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INC

INCA

JMP

MOV

MOV

MOV

[m]

[(m]

addr

A, [m]

[m], A

[m] €& [m]+1

TO | PDF | OV AC

1

ACC € [m]+1

TO | PDF | OV AC
Program Counter €< addr

TO | PDF | OV AC
ACC € [m]

TO | PDF | OV AC
ACC € x

TO | PDF | OV AC
[m] € ACC

TO | PDF | OV AC
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NOP
Program Counter €< Program Counter+1
TO | PDF | OV Z AC
OR A, [m]
ACC<ACC “OR” [m]
TO | PDF | OV V4 AC
— — — v —
OR A, X Lo
ACC<ACC “OR” x
TO | PDF | OV 4 AC
_ _ _ v _
ORM A, [m] o
ACC<ACC “OR” [m]
TO | PDF | OV Z AC
_ _ _ v _
RET
Program Counter € Stack
TO | PDF | OV Z AC
RET A, x
Program Counter € Stack
ACC € x
TO | PDF | OV 4 AC
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RETI
RET
INTC 0 (EMI) 1
Program Counter < Stack
EMI € 1
TO PDF | OV Z 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+1) €[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
— — — — — Vv
RLCA [m]
0
ACC.(i+1) €[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+1) (i=0~6)
TO | PDF | OV Z AC C
RRA [m]
0 7
ACC.7 €[m].0, ACC.i €[m].(i+])  (i=0~6)
TO | PDF [ OV Z AC C
RRC [m]
0
7
[m].i €[m].(i+1) (i=0~6)
[m]. 7 €C
C € [m].0
TO | PDF | OV Z AC C
— | = =1 =1 =1v
RRCA  [m]
0
7
ACC.i €[m].(i+1) (i=0~6)
ACC.7 €C
C € [m].0
TO | PDF | OV Z AC C
— =1 =1 =1=1v
SBC A,[m]
ACC€ACCHm |+ C
TO | PDF | OV Z AC C
— — v v v v
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SBCM  A,[m]
[m]€ACC+H m J+C
TO |[PDF| OV | z | AC | C
— — v v v v
SDz [m] 1 “ 0
1 0
( ) ( )
[m]-1=0
TO |[PDF| OV | z | AC | C
SDZA  [m] 1 “ 0
1 0
0
(
) (
[m]-1=0
ACC €([m]-1)
TO [PDF | OV ]| zZ [ AC | C
SET [m]
[m] € FFH
TO |[PDF| OV | z | AC | C
SET [m].i
i
[m].i €1
TO [PDF | OV ]| z | AC ] C
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SIz [m] . -
1 0
(
) ( )
([} +1=0) [m] €[m]+1
TO | PDF | OV 7 AC c
SIZA . -
1 0
(
)
( )
[m]+1=0 ACC €([m]+1)
TO | PDF | OV 7 A G
SNZ [m]l . -
i 0 |
( ) (
[m].i0
TO | PDF | OV 7 AC G
SUB A, [m]
ACC€ACCH m J+1
TO | PDF | OV 7 AC G
SUB A,X
ACC€ACCHx +1
TO | PDF | OV 7 AC G
_ J y ; y
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SUBM A, [m]
[m]€ACC+H m J+1
TO [PDF | OV | Zz | AC ] C
— — v v v v
SWAP  [m]
[m].7~[m].4 <>[m].3~[m].0
TO [PDF| OV ]| zZ | AC | C
SWAPA [m]
ACC.3~ACC.0€ [m].7~[m].4
ACC.7~ACC.4€ [m].3~[m].0
TO |[PDF| OV | z | ACc | C
Z [m] 0
0 0
( )
( )
[m] =0,
TO[PDF | OV ] Z | AC]| C
SZA [m] “ 0
0 0
( )
(
)
[m]=0 ACC€ [m]

TO | PDF | OV V4 AC C
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SZ

[m]. i

TABRDC [m]

TABRDL [m]

XOR

XORM

XOR

A, [m]

A, [m]

[m]i=0
TO | PDF | OV AC | C
ROM TBLH
TBLH
[m] <
TBLH¢
TO [ PDF | OV AC | C
ROM TBLH
TABLE
TBLH
[m] <
TBLH¢
TO | PDF | OV AC | C
ACC€ACC “XOR” [m]
TO | PDF | OV AC | C
[m]€ACC “XOR” [m]
TO [ PDF | OV AC | C
ACC&ACC “XOR” x
TO [ PDF | OV AC | C
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52-pin QFP (14x 14)

C
H
D »
> G
39 27 ‘ >
40 1 [T 26 .
—— ——— B—
Al B —— ——— : :
—— ]
—— ——— " :
—— —— —
52 1T | ° 11114 ! ]
N\ ——
Kalle |ea
[ IJ
1 13
( mm)
A 17.3 — 17.5
B 13.9 — 14.1
C 17.3 — 17.5
D 13.9 — 14.1
E — 1 —
F — 0.4 —
G 2.5 — 3.1
H — — 34
I — 0.1 —
J 0.73 — 1.03
K 0.1 — 0.2
a 0° — 7°
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56-pin SSOP (300mil)

' HHAAAFAAAAAAAAAAAAAAAAAAF AR
56 29

A B

1 28
LEEELEEEEEEEEE L EEEE L EEEE LR R
C’(

( mil)

A 395 — 420
B 291 — 299
C 8 — 12
C 720 — 730
D 89 — 99
E — 25 —
F 4 — 10
G 25 — 35
H 4 — 12
a 0° — 8°
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100-pin QFP (14x 20)
Cc
D H
———— G
81 I I 50
—— r——
—— r——
—— r——
—— r——
—— - —
—— e L
e r——
e r——
A B e r——
e r——
e r——
—— Y
e ,,,KE
e r——
e r——
e r——
e r——
100— ° nm—rcY|
i 30
( mm)
A 18.50 — 19.20
B 13.90 — 14.10
C 24.50 — 25.20
D 19.90 — 20.10
E — 0.65 —
F — 0.30 —
G 2.50 — 3.10
T — — 3.40
I — 0.10 —
J 1 — 1.40
K 0.10 — 0.20
a 0° — 7°
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