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HDLTEK#

HT49CV3

Rtk

TAEHL

fsys=4MHz: 2.2V~5.5V

fsys=8MHz: 3.3V~5.5V

17 N S N /H i 1 (PAL PB. PC. PD)

2 M BT

2 16 RLE AT Kes, BAT PED(F] 4 FL 040
) e

1A 8 frsE e /s, 51 PC7 3
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11x11 B VED BR5h(16 BORT 4 Mk 5] 11 BOAl
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2K X 16 FEIF At o%

96 X 8 Fiflifr-fitids

HA PFD Thig, wTHF KM

SIS R (RTC);32768Hz, 1 R A P 42 A
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HT49CV3 & 8 frmPERekE fiHR 5 L, i R TR M 2 Uik e 28 A HmT H T s R H
W'E VFD XN # X3 58/ HLAT AW H T DVD. VCD. Mini component Stereo. Cassette Deck. Tuner £l CD
Player. ZH H#%.

— A 8 LRSI I Bh T2 AT A
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DR NS 2% HH

W AL RC AT 32768Hz fn A diky% Hi ik
HALT FIme B e nT B ThFE
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RGN SMHz I, 84 AN 0.5us
63 5&IE%

EAPATIN T 1 8 2 NE4 A
52-pin QFP Ff3

Rev. 1.10

2005-05-19



-l l Prescaler |<—fSYs
Int?rru.pt CJ_/‘— TMROC— :«V l\ljl
Circuit N T™MRO X
STACK ¢ TPFDO ~ PD6/TMRO
-l PD7/TMR1
Program |, |Program INTC| | L~ [TMRIC|—/) ’\Lj'
ROM | Counter " [ TMRT |¢ X fsvs/4
) TPFD1 ~J¢ 32768Hz
|7 ) /
A M
Instruction RTC )Lg -
Register - DATA ~
[ N Memory ] o— fsvys/4
’ U RTC 0SC 0scs
ﬁ woT X 0SC4
~
A L WDT OSC
Instruction
Decoder . PD4/INTO
K= <«PORTD ron PDS/INTT
ALU STATUS K—N PD - " PDB/TMRO
-— PD7/TMR1
Timing Shifter
Generation ii
% é 8P K—1 PBC | PORTB >
AN < » X PBO~PB3
0SC2 0SC1 ACC N—1 PB
0SC4 OSC3
VDD
VSS VFD + PA0/BZ
RES Memory f—— K= PAC | poRT A PA1/BZ
PN <] PA2
] PA PA3/PFD
VEE—.| VFD DRIVER | PA4~PA7
I% % % HALT EN/DIS
"_\,_ LVR
GridO~ SEG11/Grid10~ SEGO~
Grid5 SEG15/Grid6 SEG10
K= PCC
1 PORT C _
- »X] PC7/RMT
—1 PC
l«—{X] SDI
<] SDO
K—) Serial Interface e»X] SCK
>X sCs
fsys/4
frRTcosc
8-bit Remote
—N
"~ Control Timer [~ RMT
Rev. 1.10 2005-05-19



HOLTEK

HT49CV3
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0sc2
osct
RES
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15 39[7 VDD

2 383 VEE
3 37|30 SEG15/GRID6
4 36 [ SEG14/GRID7
5 35[7 SEG13/GRIDS
6 34[7 SEG12/GRID9
7 HT49CV3 33 SEG11/GRID10
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HDLTEK#

HT49CV3
5 BBt
51 A BN/ FEIFE T ]
PAO/BZ R R 8 PR r) i AN %*1ﬁﬂﬂﬁ?@ﬁ%iﬁiﬁﬁﬁ
PA1/BZ L?ﬁﬁﬁﬁg MBI N . ] BEE 9 CMOS Hirt . Ak
PA2 N Y e 52 AN bR B bR B Tk A PR
PA3/PFD *PI;D BRI RN . BZ. BZF1 PFD %> %5 PAO. PAl
PA4~PA7 FIPA3 JLH 5|
4 o XA g N 1 o R R R E ) CMOS i
PBO~PB3 N T BEvA:EN ) RN e N S VAN R B S AN BBl 87 S e R VA
VERE) I Rl R BN o
1A X g A\ 1. AT B A3 E 9 CMOS i
LRI e N R VAN B B S AN R R S =P VA
BRI R i A N o (B TSR R BT e
BT RER) RMT Ay kAN by f BH (i by f pH
PC7/RMT o N/ s vAiNEl JETI AR ) ) 0T 25 R A i N
R RMT #MIPCT7 M1, 24 PC7/RMT 5|
HIE RMT Zhaenm ABiCy, @i K PC7
WE R AR DU 22 4. IXFE PCT 11 1/0 BhfiE
BAL 50 RMT S AT .

- 4 X N 1. AT B R A RE S CMOS i
PD4/INTO L BN LR B L B T e e A
ﬁggﬁﬁo ONETL g 3 F ) 10 17 5% 4% fil R W5 N . INTO / INT1/TMRO/
PD7/TMRI1 %Hu 5 PD4/PD5/PD6/PD7 F:H 51 It A vk
VSS — — SRR, $EHh.
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HDLTEK# HT49CV3

5] R W\ HE R T ]
VEE — — VFD 41 FL 5
SEGO~SEG10 i — VFED K2 i) 5 i s segment i .
SEG11/Grid10~ 1l - VFD BB&E@%EEE%MO e R 1D BV
SEG15/Grid6 segment ¥ grid HiH .
Grid0~Grid5 i — VFD &) e H s grid it
SDI LITPAN — ATEE I SR AT B SN
SDO gl — FRAT R 1 1P B AT i Y
SCK N — FRAT 32 T FRAT IRl N/ B (IA6 0 “HN” ).
— AN i AT O RIS I, ENUBK RS, AL
SCS PN Y — B AR A
0SC3 . - SN I IR 5 4 o 0SC3. 0SC4 ii%% 32768Hz It]
6S0a e RTC RGN B | fihdG4, HTHe e i al R e e ik

T 2) . WA LA

VDD — — 1EHL

OSC1. OSC2 &% RC Bl A (HHE R 1 T0 ff 5 )
LU= N R GE . 76 RC #%3% /720, OSC2

Ooca e SSRRC | RRGIENIA SR (. RE E T L
" FEh RTC 4% WIH%$ RTC I35 1E ] R L
Bl BN T T LAz
RES TN — IR S N, G
RS %1
BN . Vss-0.3V~Vgs+6.0V AR -50°C~125°C
Ui N Vss-0.3V~Vpp+0.3V TAERSE . -40°C~85°C

Ve XHU SR IRAUE DA, A RS EOIE 7 BRI R, TSI e R bR s AN TR,
HAERIHERR VG AN 4 0F T T, AT RERE WLy K m] 524k
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HDLTEK#

HT49CV3
HESRMH Ta=25C
N [ o
WE 5% A Bh | mm | Bk | 26
Vb #&F
- fsys:4MHZ 2.2 - 55 Vv
v TAHEHE
bp fEBE — | fyys=8MHZz 33 — 55 %
VEE VFD EE:H/? EEJ:TS - - 0 - VDD-3O Vv
. . 3V | BH#, VFD X, — 2.0 3.0 mA
I T 7% Nray =] 3
DDI fE RO AAYRE ) SV | foys—4MHz — 50 2.0 A
. . 3V | BH#, VFD X, — 1.8 2.7 mA
I TAEHFRC H79
DD2 fEH(RC %) 5V | fays—4MHz — 16 oy A
TAEHIR 3V . o — 1.2 2 mA
A,
Ipps (feys=32768Hz) sV JoH#, VFD <] — , - —
I TAEHIR 3V | BH#, VFED 47T, — 3.5 45 mA
pp4 (AR ) 5V | fsys=4MHz — 75 12 mA
I A LR 3V | K, F% HALT, — — 1 HA
STBl (*fs=T1) 5V | HALT i VFD %4 — — 2 A
. A IR 3V | s, RLHALT, | — 4 10 HA
STB2 (*£s=32768Hz $%) sy | HALT i VFD 5[] - 14 0 WA
M/ O. TMR. | 3V
AV, jiaidl — 0 — 02V Y,
it INT RGP AR | 5V bD
BN/FH . TMR. | 3V
Y, jiakiiiots — 0.8V — Vv \Ys
““ INT (W& AN E | 5V bp bp
| 3v
Viz A HL P4 A\ HL S ( RES) sV — 0 — 04Vpp | V
N — | 3v
Vi i HE P3N HL R (RES) =, — 0.9 Vpp — Vop \Ys
I M/ Segment | 3V |G 6 12 — | mA
ob TR R L sy | oL PP 10 25 — mA
I N/ HE D Segment | 3V Vo 0.0V 2 4 — mA
ot TE R R LR gy | TomToTRR 5 -8 — mA
Tom Grid Y5 HLR 5V | Vou=Vpp—2V -15 — — mA
Toms Segment Y5 FLT 5V | Vou=Vpp—2V 3 — — mA
R HiN/BrH . INTO AT | 3V — 20 60 100 kQ
o INT1 b4 i pi 5V — 10 30 50 kQ
b s 37 Ui 7#h & >
R VFD Wahfth FHi | | VFD 5K 3 g &2 50 100 150 O
FH Vg
Vivr (REENE =R A — | LVR HJE 3.0V &0 2.7 3.0 3.3 \Y

T AR “As” BB S5 WDT [ B+ .
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HDLTEK# HT49CV3

ISR Ta=25C
WE 2% R Bh | mm | Bk | Bk
Vb At
‘ — | 22v-~55V 400 — 4000
f, A kH
sst | RARTER — [33vV~55V 400 — | 8000 z
KRG W4
f, . — | 22v-~5.5V — | 32768 — H
SYS2 (32768Hz AR ) ’
frrcosc | RTC % — — — 32768 — Hz
¢ e E TN B — | 2.2V~5.5V 0 — 4000 iy
TIMER 1 (TMRO/TMR1) — [ 3.3V~5.5V 0 — 8000
3V — 45 90 180
t WE Gk SRR
wotosc | & | 1R & i 1] v — T o5 30 us
tRES AR EAICH PR | — — 1 — — us
tssT Z G )T B IR I (] — | FHEM HALT RS | — 1024 — | gy
tiNT e BTk o e P — — 1 — — us

‘Ij: : *tsys :l/fSYS
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HDLTEK# HT49CV3

RETIHE Ui

HLPATIF

FLTHLI R GEI Bl S A PR G A B RC IR 451 32768Hz 1 di AR5 2% 7 A o AN BITE L o N b 43
JEPUAS AN BN BRI — a2 IR DA R GT A 4

42 BRI T A2 LUK Z 5 AT 10, 3R e — AN ST T B R A, e F—A
TR AT RIS S AT 26 %o BRI, KRS AAE 2 2 ReAE A A AT 58 1 (HIn SR e 3
(95 EESCRRE P U B AL, BURE EAE PR 2 IR S8 X — 4646 2.

TN T2 T3 T4 T1 T2 T3 T4 T1 T2 T3 T4
SystemClock / \/ /" /" ./ /" /S S

OSC2 (RC only)

PC < PC PC+1 PC+2

Fetch INST (PC)
Execute INST (PC-1) Fetch INST (PC+1)
Execute INST (PC) Fetch INST (PC+2)

Execute INST (PC+1)

RLPATIN P

BFiI S — PC

1A (RE - SAs (POY IR P A7 fifi 45 ROM HHHR- AT (Y, & n] <3 B ROM ¥ [ 1) 2048 4>
Huhk.

WA LS, Rt s Bahn—, $8EF - Me il HUCRSATHEES . kR
o] PCLORE 7 tH B R S Ar ) I . R PR S AR A T W7l T2 il B 454 I, PC 23
AL TR M AR R — 4352 bk

B B Eas
*10 | %9 | *§ | *7 | *6 | *5 | x4 | *3 | *2 | *1 | *0
YRR A 0 0 0 0 0 0 0 0 0 0 0
AR T 0 0 0 0 0 0 0 0 0 1 0 0
AR 1 0 0 0 0 0 0 0 1 0 0 0
JE I /UH S 0 J 0 0 0 0 0 0 0 1 1 0 0
JE I /UH S 1 0 0 0 0 0 0 1 0 0 0 0
FR AT 11 0 0 0 0 0 0 1 0 1 0 0
E2V R 0 0 0 0 0 0 1 1 0 0 0
kR Program Counter+2
3 PCL 10| *9 | *8 | @7 | @6 | @5 | @4 | @3 | @2 | @1 | @O0
P, FRFIRH #10 | #9 | #8 | #7 | #6 | #5 | #4 | #3 | #2 | #1 | #0
TR IR ] SIO | S9 | S8 | S7 | S6 | S5 | S4 | S3 | S2 | S1 | SO
B
W *¥10~*0 : R S10~S0 : HEFRFFAERSAL
#10 ~#0 : 52 RRGAL @7~@0 : PCL {r

VB BISAT BRI TR A HAF A AR, Uarfe S PAT IR S N R IR S AR, BUMRZ 2
—ANEIRA AW, B A BRI IERIIES . R, BMRFHIT F—%&1E4.

FEF VB8 AR 715 (PCL) A2 — Al 5 1 2 4728 (06H) o %F PCL WRECKs 7= 28— AN Bk sh V8, BkEE1
0 R 2T UT 256 ANk
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HDLTEK# HT49CV3

LIPS, REHESEAN DTS
FEFFME2 — Mask Rom

iﬁl?ﬁﬁ%%%(MaSk Rom)ﬂg ﬂ%ﬁﬁﬁ%ﬁ#ﬁ?lﬂ"ﬁﬁé\ﬁﬁ% 4 00§0H Device Initialization Program
LK SR . AR o REFAT A S 2048X16  ooan
Bro BUAFEFVIEEE A 11 £, FrUR P S LL
PR o B8 AT B e S ki AN 5 EE T P 1X (bank ) .
U\ _F ﬁ” 'L']j E/‘J %%}?ﬁﬁﬁ%%ﬂﬁiﬂ:%% éJtL ? j"j tﬁljﬂiﬁﬁ l’%ﬁﬁ OO?H Timer/Event Counter O Interrupt Subroutine

External Interrupt O Subroutine

008H
External Interrupt 1 Subroutine

,T%Eéj% O{OH Timer/Event Counter 1 Int t Subrouti
f@iﬂ: 000H imer/Event Counter 1 Interrupt Subroutine oo
014H gram
MR IR B . REEA)E, BREEEN Serial Interface Interrupt ROM
000H ﬁﬁﬁ#ﬁ?o 01§8H Multi-function Interrupt
ikt 004H nOOH

Look-up Table (256 Words)

P SN T O HESS R AR B . 2 INTO S| I il nPFH
RAFSHN, R OV R, WS aBkE

004H HuhlFF4HH0AT - ;
f@,iﬂ: 008H 7FFH Look-up Table (256 Words)
ML A AN RT 1RSSR B . Y INT LS A fid 16 bits

B AN, I SO VE LSRR, IR B 51 o nensestom ot

008H Ml JT 4R AT . ey a i
Hulit 00CH

ZHRE A B AR 0 I IRSSFE AR B . e AR 0 W, n SRR S VE HLMER R, R
2Bk 00CH Hulk TG AT .

Mkt 010H

ZHRE A E IS 1 R IR SRR o e A 1 RS, Gn SR b R SO ELMERR AR, R
F2s ki 3] 010H Mkl FF 34T .

Huhi: 014H

ZHHE A AT O P W IR S AR TR o MR AT D e sk k0% 8 AL EE IR, S IR Ao LR
A, IR 2B ) 014H Huhk FF AR AT

Mkt 018H

ZMhhE A 2 DR W RS R AR B o W RS R R A2, BE RMT B\ 5 I LTy al N R,
o RMT it an ARG H W A vr HMERR AT, WUIRE P & Bk 21 018H Hhuhk FF i AT -

Tk X

ROM Z% [a) (AT ] ik Bl f0oh A R A . AR R4 “TABRDC [m]” (252407 TR, 1 71=256 I~F)
F1 “TABRDL [m]” (£ 8o 0, SRR N SR T 4L 54 (m], R A A & 717415 2] TBLH 7
125 (08H) o HUA Rk A AR T WAL X ) H bR Mo lk b, 11 7 5 A 26 31 2 b 9 25 v 72 0 S A7 e
TBLH(08H), - H TBLH [ 55 =i (4R 28«07  F b N 25 i1 19 25 A7 7 TBLH J2& LI 37 A7 4 - R A% F5EH(TBLP)
SERT /S T AAAR0TH), HRIRIIRM L. AEE R 20T, Bk RS N\ TBLP H. Frfy 5REA
FMIFE A AT B AR A A A PAT IR 1] o 2 3 R e R0 o B IR 25 R P (ISR B B A R 454, EREFP P
TBLH T g K4 ISR R HATIHERIE S M A A, PR e ul, HRRE G =77 R b
B4 FEP R AR FH A R 7 2 o (I B JIUX FER o, AT AFE A KRR A AT Se s h ik ik, fERAF T
TBLH FE 5 75 I 1500 W DUIRE G R AR R 5 o 3 LB 38 A e 6 DX m LAAROAY I35 RO R e A7k s KA
4 R

*10 | *9 8 7 *6 *5 4 3 7 1 *()

TABRDC[m] | P10 | P9 P | @ | @6 | @5 | @4 | @3 | @ | @1 | @o
TABRDL[m] 1 1 1 @7 | @6 | @5 | @4 | @3 | @2 | @1 | @o

RIEX
e ¥10~*0 . FAghEFAY P10 ~P8 : HuifE/F4aEl 771 @7 ~@0 : FAGIRE 7
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HDLTEK# HT49CV3

AR FAAE — STACK

iﬁ*ﬁ%ﬁ%&%tﬁ:%ﬁ@ﬁﬁ%%&%rﬂ, ﬁﬁﬂé{%ﬁ Program 00H | Indirect Addressing Register 0
Counter EK”EO ﬁtﬁ}#ﬁ6)§iﬁ*ﬁ, iﬁfﬁ%ﬁ%&ﬁ%ﬁ%ﬁﬁﬁ g;: IndirectAddr(’\eAsZ?ng Register 1
iS00, WA RREPAAE R 10—y, M HEBEARE gy WP
B, WASHE SN  HERR I8 i HERR FR B (SPYR ST, oan BP
HERRFRET B ARE SN B N o R 2k T RE P R s b e . 0sH ACC
i, P24 88 (Program Counten){fH £ WA MERG: 26 T2 O E
3-8 FH 5 A W g 1 25 SR I (BT F8 4 RET EJzRETI), HEFE 08H TBLH
W E S IR AN HERR P 2, S AT S b . fER oo RTCC
GENLJG, HERRFRE T8 1 HEAR TTHE 0AH STATUS
WURHERG O, R LR TR R, T4 KT o ey
RIS SR AR B S OC sk Tk, A W N S g, R opn TMROL
HedREt (AT RET 85 RETI 452) K Bk, A sy,  oeH TMROC
IXANThfE AT AR 1Mk i Y, AEASRET 3 2 A B A R 45440 ‘:E: 1““”;;11'3
FIRE, aiRMERE O, JERRAET PRI, Iatks TVRIC
KA, ERMEAHRRIN AR SRR, HARERN 6 A 12 PA
IR [l RS AR 12: P;\BC
ﬁﬁﬁ{%ﬁ — RAM 12: PPB(S Special Purpose
Bl A 137X 8 Rk, 4 WP IRER e 455k 17w Pec PATAMENORY
ThBE P A7 28 (41 X 8)FIIH IR A7 15 2% (96 X 8), KA A7t o o 12: PPDDC
TCRZHUE L/ G, (HAT 2 HUE . A
FEIR DD RE 2 A7 2 A ARG 1% Sk 27 A7 4% O(00H), (M40 1en
fREF A7 fE4% OOMPO: O1H), [HJ¥:T-HEZ5 4748 1(02H), [A4ZS 1cH
HEAREL 2 472% 1(MPL: 03H), {7k BURENBP: 04H), i 10 e
#(ACC: 05H), FEFPiHEA R 12 /7 a%(PCL: 06H), RHE ey SBOR
fREF B AF 45 (TBLP: O7H), KA WA w719 £ 45(TBLH: 204 SBDR
08H), RTC #Z#iHlZF A7 #$(RTCC: 09H), JRASFAF#5(STATUS: 2M1H RMTC
OAH), 1 Ii 4% 75 /7 #% O(INTCO: OBH), sf/il ¥cag 2" A
O(TMROH: OCH; TMROL: ODH), &/ iH%as 0 #HI%A47 Ly
#H(TMROC: OEH), EW/11%0# 1(TMRIH: OFH, TMRIL: 25H
10H), &I/ T4 1 #6135 7 45(TMRIC: 11H), hlrfi]  26H
A LINTCL: 1EH), BT B4 (4 (SBCR: 1FH), 27 e
AT ML B 27 /7 25(SBDR:  20H), {5 5E N 2845 AR 28 oo MFIS
(RMTC: 21H), ZIJfETWOIRAZF /7 45(MFIS: 29H), VFD 3oH
P25 A7 4% (VFDC: 28H), AN/l %57 4%(PA: 12H, PB:
14H, PC: 16H, PD: 18H), HIA/Hith ¥l %77 44(PAC: 13H, o
PBC: I5H, PCC: 17H, PDC: 19H), HLAR7E 40H Z iM% Senera parbese [ : unused
[ BB 2 R G LUJR 9 A A, BRI S R I (96 Bytes) Read a5 "00*
“O0H”. fEHF—ANEfEX BE (BANK) ] 40H #iJ2 F S,
T ZE T A7 A% 25 A7 2e i ik A 40H 3] OFH,  F Sk A7Aik Hicdis A1 p By
P B

BT B A 2 S CH BE LR AT SR . 2240 . . SRR IA SR . BR T — Sk 4h, Bl
TEAE B I — AL H AT B “SET[m].i” B H “CLR[m]i” &A7. iy HL#S ) LU i ja) 42 5 k38 4 (MPO
01H/MP1: O3H)BEAT a8 54k,
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HDLTEK# HT49CV3

(Bl -1k A A7 2

Hihl 00H 1 02H &[] 4 F-hE 254748, HICL BRI ELX AFAE . ATMIX[00H] B [02H] 113/ 5 454, #B
A&7 A MPO(OTH)MP1(03H) I 48 17 () RAM Hot. (A4l 00H 58 02H 75 2| (I{E N 00H, [H#E5
ANSEHuhE, A=A AT A

)42 T HE P A7 2 RIS SRR AL 5 Th g o W)42 - hER 4 MPO Rl MP1 J2& 8 {7 254785 . MPO HAEH] T
TGRS, 1 MP1 REH T T HEEGRE A2 A VED WoRAAfifias .

FEnes

FIMEACC) 5EARZEIPICALUYHE VI KR XN T RAM Hilik 05H, MOy Is &0 RIEHE . 47
fifi 2% 18] PR B AL 16 A Z 28 1o BRI
HAZHERAT — ALU

HARZHIPITC(ALU)E AT 8 (AR BRI H B, et LT Ihe:

HARIZH(ADD, ADC, SUB, SBC, DAA)

ZHIZH (AND, OR, XOR, CPL)

BAIE5H(RL, RR, RLC, RRC)

i 18R s (INC,  DEC)

4y HIKi(SZ, SNZ, SIZ, SDZ...)

ALU MU LU A B s H S5 R, b B3RS AF A 1M

REFHFR — STATUS

8 MLIFPIRAZTTAF25(0AH), HEFRENL(Z) AR ELL(C) FBIEAI R EAL(AC) i AR ELL(OV)S
PHEFR G (PDF)HIE |10 5E I 28 388 AR S AL(TOYAH o %A PEAMVAC TR AAE B, 10 FL 2 i #8 t
o

A i) Lhie
BRSRAE s S a5 R AR T A B el s S S R AN T AR AL

0 C M RER, R, C IR, TR R A .
1 o | WRIEMEETIT 4 f T O SRS 4 AR

fir, W AC BEEAL; R2Z, AC BHHER.
2 Z IR ARG ARIEH A RN, W Z B RZ, Z 9iEkk.
U RIS SEEE R By R, E AR AL RN AR fr U OV 4

3 OVl mpr, m2, ovEkk

4 PDF %éﬁi%ﬁ%ﬂﬁ “CLR WDT” #5%, PDF #ii5ks; $47 “HALT” $&
4, PDF #% & 47,

s 0 A L. AT “CLRWDT” m% “HALT” #§4, TO #:i&k:; WDT

SERE H, TO & A7
6. 7 — | RH, BN “0”

REFALE (0AH)

Bk T PDF I TO #r&sl, WRETALSILEAL AR LLHFR 2008 o AT XPIRAS T AF a8 S EEEA S
M PDF F1 TO [I{H. XPIRSZFFAARRIEAE TR S S THA P4 R, TOFRENZRE L. F
I . “CLR WDT 7484 8 HALT 745 4 1 540 . PDF ki L2 248 . “CLR WDT {54 5“HALT”
R4 . FRENL Z. OV. AC FI C J it () 2 Fedle — IR EEAE PR AS o

TERE N W RE 7 87 A2 P B, RS T AR S A S R AHEAR . 0 FORES ZF A4 10 N A2 L1,
M TR SRS TR N, IBARET R/ STATUS M{ER LT -
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HDLTEK# HT49CV3

T

HT49CV3 AP Ty S P I/ T s T B — SR 45 g I3 . — AN PO B S IR I b
ehRE AT ER AT A . T TR R 2 AR 2% O(INTCO: OBH) I 5 29 47 4% 1(INTC1: 1EH)E, & T Fibissdl
R Sl a7 v S S TR AR VA B e [ WA T T

fr | 5 b fit

0 | EMI | BrpWihifr(1=nir; 0=2%1k)

1 | EEIO | MR 0 #l67(1= 7 1F; 0=2% 1)

2 | EEIl | AN 1 3002 (1= Vs 0=2% 1)

3 | ETOI | sZf/i1%ees o shibrishlfr(1=2F; 0=251k)
4 | EIFO | #bEBrbir 0 iskbrE(1=F: 0=7)

5 | EIF1 | A 1iEkbr&E0=6: 0=KX)

6 TOF | JEI /i3S 0 h g skKbsE(1=6; 0=1)

7 — | A, A “0”

INTCO (0BH) {73

fr | &5 B e

0 | ETII | @i/ih s 1 Wi dihr(1=air; 0=2451k)

1 | ESBI | 478 Wishlfii(1=a1F; 0=2511)

2 | EMFI | S¢i 2 DhRE b Wi bl (1= fevF; 0=2K1k)

3 — | KM, Sl €07

4 TIF | ENATESS 0 FlbnE kisE(=F; 0=)

s | TDRE FRAT R S Bl 2k Bl e b s skds ik
(1I=f; 0=7b)

6 | MFF | ZIhRerh Wnikbr&(1=1; 0=1)

7 — | KM, EHh “0”

INTC1 (1IEH) R

AW TR RS, LRI WAl st A 028 IEGR IS B EMIAYL), X Pk H e T8
1Pk . X R e *mki, HA s SRAR S Sl sk R ok WERAEh Wi R e o —
AR N, R AT LUE A, EMIL INTCO A1 INTC1 Frsf N4, LMEBET k. sk
Wi, R RSl N, — B R HER TR ST (SP) & A S A S N . G SR A L R4 B N, Y 3
Go HERR LR o

BT B b Wil LA Ml fE . 24 RIS, RESKRETP I BES N B AR, ARG ke 5
TR S5 R BN 1 o AEX I HAFE P U s I ) A5 e AN HERR, W R I 27 A7 2 FURAS 75 A7 48 (STATUS)
R A R ) R e GV N INTTRAY 87 NS ¥ S S OB sl i o SR~ SIS AP AL R B s S e S i U i O

AN BT FH INTO B INT 15 I P AR Ak fi 2 1A (rT I v 6 T fid ke T B R s 9 5 5 )
b2y, Horh Wrig sk bR G AL(EIFO/EIFT; INTCO [55 4. 5 A7) B4 W rp T foide, FLMERCRT, Mk
AN BT, 2 AR Rl 04H/08H [ FE P R s ifiy B sk bR s EIFO/BIF 1T AL HR Wi A EMIT 23 4
TR, DA I A W Y

PN 2 /T 20 O P ITE H e I/ E 2 O Ao 1Y, LA BT SR AR (TOF; INTCO 5 6 1) 24
B WIRHWT RV, BMERCRTE, MR/ EEE 0 RIS, A bl 00CH R i
Wi K An & TOF FLE Wi 67 EMI 2805 ER, CUAS XL e R iy . pBe i/ 8Es 1 s fE sy
ZAATA], AR E R W SR bR G TIFANTCL 58 4 47), 10 B FF2 7 8 F Rkl /& 10H foc.

FRATHE IR BT p AN R AT e 1 Se 4 IR B sl A 3% 8 A Bk 1ts,  Horh i sk A7 & (TDRF; INTC1 1)
S A SHCEN . W ARVE, HMERCRN, MR ARIEREIR, S ARk 140 TR I
TS SR AR & TDRF AL A s A7 EMI 235 6, DAAR (e b ki 1
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HDLTEK# HT49CV3

Z Dy Re b W FH LI IS RS . RMIT [ RS . RMT VSR RMT %6 ik (1, HorbWrigskbr
(MFF; INTCI 2 6 A& &0 Wil o e, HHERRW, 4K 4 RTC s, &4k 18H 1)
TR mH WniE KRR EAL MFF FUR Wi AL EMI 285 EE,  DLAE e Fh Il v

£z il B 613

0 — A, B €07

1 ERMTO | REFER S EF Wi gl (1=n1r; 0=2511)
2 ERMT!1 | REFEN & TR dla(1=n1r; 0=2511)
3 ERMTV | B335 N 2% A Wiy hiay (1= 7o i4F; 0=2%11)

B EN SIS (=1 0=2515)
I=fHREI T AR5 0=25 1L i 2T 4o
5 RMCS | eI 23R £ BT (1=fsys: 0= fsys/4)

N

RME

is%%%%gﬁ%%aﬁ%ﬁt%ﬁ

00=f,/2

10=£,/2’

11=£,/2"

RMTC (21H) H#H%

(1A ] T i3
0 RMTVF | B3 5E i ds i P g Skis & (=15 0=0)
1 RTF SEB B B s SR bR (1= 0=T0)
2 RMTOF | &5 @ i 45 LI-A R g ks E(1=fH; 0=0)
3 RMTIF | @& @48 FREA g kirE0=H; 0=0)
4 ERTI | SEWEBMEEHIL (1= 01F; 0=2%11)

5~7 — A, By “0”

MFIS (29H) ZfE3

TEPAT W TR B, e R W sk S bR, B EIPAT RETI $54 8% EMI R OC H W2 i AL p
EALCHAR, DB HERRTE) . W RN W R IR A, HEHAT RET 8¢ RETI 840w, i, RETI
RA S HEN EMIL, LA BiRS, 11 RET NWAS .

WER A WIE AN IESE T2 %Mﬂﬁﬁiﬂﬂz@fi, HA N e vr, IBALE FEAS T2 ka2 1],
WS HIRSS o W R FIIN R A A i SR, AR SE i TR IX e S T LU Ly B EMIT A R AT bR
iz o

W YE MEE | F¥mE
AR BT 0 1 04H
AR KT 1 2 08H
JE /TS 0 Ik 3 0CH
el e - e 4 10H
AT 1 5 14H
Z Dt Wy 6 18H

RMT i H P WiE KR ERMTVFE: MFIS 28 0 A7) SER I £ Wi KPR ERTF: MFIS 25 1 47). RMT
LT WTE SR AR (RMTOF: MFIS 2 2 A7) F1 RMT R B g K ERGE(RMTIF: MFIS 25 3 A7)F57R~ A
Kl ok Az . IEHUXEhREMASEIL A%, Mm%

RATRE B R AR S (TDRF: INTC1 55 5 7)) K457, bxﬂﬁ HT49CV3 Fl—ANA1 il # 2 Taj i
BRIk —ANIE 8 LB T A AR . A R T AE(ESBT MBS : INTC1 56 1 47), HMERE ARG, Mk ES
ATHI TR, 277kl 14H 7R H . TDRF (i SIO B (H 2 H Fis 2,
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HDLTEK# HT49CV3

eh A I F A7 O(INTCO) & /U5 A% 0 il SRR (TOF) AN T 1 15 SKFRE(EIF1). AR T 0
KBS AR (EIFO). & IN/THEAS 0 Hh T R VF(ETOI) AR I8 1 ARVF(EEID) SRR T 0 S /F(EEI0) A I
FVFEMDALS, R T- i At 4 kil OBH. o W42 i 25 4745 LANTC) 2 D g W 115 45 & (MFF)
AT E LU BT B AR B (TDRF) ER /TS 1 R INERARE(TIF). 2 e R Wiff GE(EMFD). #4781+
Wi e 7 (ESBDFE I /o4 1 W R VF(ETIDZ i, SO0t B T-Edli A f st TEH. 38458 5 I 25455 1) 75
{74 MIESE B N4 EAHS W R VF(ERMTO) REHE w4 T B W R VF(ERMTL) B8 428 0E ) 26 H b B
FEVF(ERMTV). B3 5E I 4% 3 0T H B S VF(RME) 8 445 5 I 3% IS B 3% P (RMCS ) FHE 348 5 I 8 I Bl e %
(RMSO. RMS1) ZHpk, Hoxf W FHdfifitastht 21H, EMI. EEIO. EEIl. ETOI. ET1I. SBEN. ERTI.
EMFI. ERMTO fil ERMT1 H 30l Wi 16 So v/ A5 RS 1 o 3 e iz ] LUFH >k B i (E7E JEAT H T R 2%
R R A e b ki k. — B g kR (MFF. TDRF. TOF. TI1F. EIFO. EIFV)#E N, & H
TREEAE INTCO FI INTC1 254785, B30 A ol i 17 5 B 4 (-4 i B b 1k

ST A W AR S R A ] “CALL” 484 KV FRES . R R W i R vl e ke 2B, i HL 3
SERVGE TN . AR R — SR, T WA e B AR e A R, SR R R AR R RE DR A A R
JPr AT “CALL” $R-2MAE HER tH, A& A2 TR L
PR LR

HT49CV3 A =Ml 77 T DO REEBh: AN RC $3% . AR AR 5 RN 32768Hz 44k
i W] LUIE G HE B T 508 « HALT X245 11 RGEIR G #s CHakHEAMI RC 4 ¥ 5N b AR5 1), I 2
PATATT A & AR DIAE . (HJ2 32768Hz () i 447 /£ HALT B Mo 4k 2E4EH] . Wik $% 32768Hz
PRGN RGP, 1F HALT B N RGEIRG AT 1L, (R4 S5 10817 . 32768Hz [ i Ak 4 v]
DISCA T B i i e, BIEHE N HALT B, XEETHEBER(RTC. WDT)IE 2 4RS84

VDD
. 470pF
in 0sC3 08C1 0sCt
” 8 8
T 0sc4 0SC2 fsys/4 «—— 0OSC2
7‘_|/'7 32768Hz Crystal/RTC Oscillator Crystal Oscillator RC Oscillator
RGRG %

T *32768 dhikit A F:AF WDT I sl = S it

W EHAME RC $i2%% 7720, 76 OSC1 5 VSS 2 B i EHe—MAMHB L, JLFHAE A 24kQF] 1IMQ; 1M
OSC2 478 LhrHBH &%t RGAHEN 4 s, WTHTFDAMNEZ . RC 383 77 X E— PR 1)
%, {HiE, RC ISR VDD, HEAGH H S SEES M~ AR 2. NIk, 767 2R
BERMO T AR S, A TE ST RC P 772

W EH SRR 7730, 7E OSCIL Fl OSC2 2 1A 75 B — N S, PRSI S AR 3% 4 BT 75 140 S 1t
R, BRbzAh, ANEHEL AT, 54k, 76 OSCL Rl OSC2 22 [al s il fiff i P 28 R B fib A4 4R
i, (HREAE OSC1 Fl OSC2 T L2 RPN LA

FIANEAT AL S BT R FL S . W R RTC #ed%, 84 HEE{E OSC3 5 0SC4 2 [i)#z
—A 32768Hz FIMA, AN B S AMT At

RTC a3 vl LUl “QOSC” (RTCC (W5 4 Ay e B s . i IAE RGeS TP sy, I
1 2 BV 2 M

WDT et —MINLI PN B i, ATEAMERIE. URRAANB BN, RERGSELL,
{H WDT $R 4k 520, HIRG W8N 65us@5V. WDT k3% 28 A] LA R T0 1 & O 31 T 806 4] .
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BT ENE — WDT

WDT (¥ IR T b FE R L 04 A N3 RC R (WDT PR3%4%) F/A I EICGRGT B 4 7340 sl sk
IR R % (RTC $:3%). WDT LE IR 1L 81 T # b FURE e Bk N — SEAG A 10 5 B0 m] F0 () &5
WDT ] #0847 TP BRG], WA APIRAS, Frfa 5 WDT 3 SR & B B AR 2 5 YE R o

System Clock/4 —
ROM fs
RTC Code [—
oSG 32768Hz [—{ Option fwpT/28
ROM | fypr Divid WDT
Code ivider Prescaler
Option [T 11
i CK T CK T
\gng12kHz — Mask Option - —» Time-out Reset
R R fwpT/2'5~fwpT/210

WDT Clear Q—, mlg:::mlgi
fwpT/212~fwpT/213
EI1M e

S WDT IRHARJE R A3 WDT 4% (RC 3&3% 5 Wl 65us@5V), MR a] it 222" (i #
TEIRVE BRI, B/ WDT % H K42 300mS~600mS . {H S HE N A) 23 A iR EE . VDD BAAGE
SRR . WER TR WDT T5rAias, WnT DA 205K s A . i WDT (1935 H i a) i 4
2N, B KB IR T 3L E) 2.3s~4. 7s( AR BN 2~2"9,

W WDT B hEh Fe A i ah,  IZE HALT RS, WDT &5 b8 2k LR ohhe; shrf HgE
SEANTE A ST AR EF A B R G W R R G is AR TR RS b, @ B0 H VS WDT 4% 4 R4 HALT
B Al RGN Bk, B I R 25 T IR I DhRg

EIEWIE4TR, WDT i & KRG E AL IFEAL TO brii; HAE HALT #CF, WDT i H =4 <
HA77, HA P03 Program Counter FHEFFRET SP A A7 . 5 WDT [{E T LA =5k A6
AL G HL P4 N B RESH) TERE T IMHE4 8 HALT 54 . BB ET 1§44 “CLR WDT” fl “CLR
WDT1”, “CLR WDT2” Z—41$54 . XWNAfa44, Nkl —41, mputmie . miREP: “CLR
WDT”, 2 HEHAT “CLR WDT”  FRL M aiERE WDT. WiifiEf “CLR WDT1” #1 “CLR WDT2”,
W A0 A BAL A 22056 WDT, 50, WDT 25 T3 i 248 2 47 .

ZINRERE I 2%

RGUNFAT RTC $E4t 7 BA AR I 2 DhaeE & . ZUREE 8l o
A 8 RIS T AL PR AL FER B AT LUE RTC OSC R4 I (R
G B DY D . 2 I)REE R ALK VED K HLE ARG IE BRI SIRAE S (Y
fS/ZONfS/27)’ I oAyt 2ty b R SR AT IR R IR AE S QU fS/zl’\’fS/zg)a At VFD Driver (fs/20~fs/27)
FMHMEIE . T IEMH SR, #UGESE 32kHz A4 5 514 VED IRE)f5  Buzzer(2~fei2:)
Fo

Divider
[TTTTITT
ROM Code Option
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HT49CV3

SERFAF4P — RTC

SR B (RTC) 1) TAES SURT R —Ff o e Rt — N7 B Py 3 P 7 o e Tt ) 351 1R
fs/28~fs/2", ALK RS, B R S] RT2. RT1. RTO (RTCC [#5 2.
P tH R 24 RTC A& AR o Horp i o vrmss,  SErh Wi sk & (RTF: MFIS 28 1 fD)Sp &, HHHZ
HREF WA KPR E(MFF: INTCL 25 6 ) B Wik h Wi EMFD o vr HHER A, IAmia =41

1. 0f7; 09H) ¥r=H:%&

Mok 18H )R H
£>| Divider Prescaler |
- | ISIKLI |
RTO — Mux.
SERY BB
RT2 | RT1 | RTO | RTC SZiFE 84y SRk 3
0 0 0 28
0 0 1* 2%
0 1 0 210
0 1 1 21
1 0 0 212
1 0 1 213
1 1 0 o4
1 1 1 213
VE: o7 Rakifd
RTCC 2572510 5E X~k
1A N Al /5 HAL
T LT P 8 1k 1 22 B g i A\ SR RS Bh T E B
0~2 | RTO-RT2 | R/W 0 750 5 U 1 L)
3 — — — KEX, HHH0
4 QOSC R/W 0 32768Hz dnfRtRE R 0/1: PRos/1g
5 — — — REX, BHHRO
6,7 — — — REN, N0

RTCC (09H) 7%
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HEHR — HALT

PHERIUE H HALT 482K SZILT, BRI REURSWT

ARG Gasis%, (2 WDT $&3% a5 2 4k 2248 7 (0 B 155 WDT J=% 8¢ RTC $:%)-

RAM FIZF 728 N R FEAAR

WDT #3555 37 T8 L8 T8 (i 5 WDT bk Ik £ WDT 4: % 8% RTC #53%).

B N/ O AR R L R AR A

HA PDF A3k, §i56R TO priis

VFD KE a1k 4T Cankik$ RTC 0SC).

PLUNERAE T DU R B R AR . PA T RBEWEAS 5 RMT 51 EAMn BT R B
WA T e g . o, ANTEA S RGN, WDT 3 Sk A “IEAL 7.l il TO
HI PDF f5, BIAT T RGE AR . PDF br&E T H RS L AT “CLR WDT” #5847 Fk, H HALT
FRAENL. TO bt WDT i B AL, [ = A, (HA R 40#s Program Counter FIHEARTRER SP
B, ORI RS

PA 1R i o e i T ARA 1E R B AT (AR EE . PA 1 IRAE— 7 B TT LA phy 48 J 35 107 3¢ 2 Ay W ) B .
FoE s N O, PRSI T — 4482 THGIEAT. Wk E b e i, nfe s R AE RGOl
TS R Eh T RV EMEAR O, BTSN T — R IR T IRIEATs W v HOMEARARTE, AR
— T Y . W R AEE N HALT A2 57, T IWnEsKEREAL s “17, Wl g i o g bl 2%

YRAEMIE, RETFEHIMEN 1024tsys(RAE MBI E DMK, A REEHIERIEIT, Wi, M
P2 JE AN — AN R I o G SRR p R R A R, SR R R AT A S IR AN DA
Wio R FECN —KIRAPIT, AR EINPAT e G, S RIPATIZIRS .

HNINRE, FERE NSRS Z /T, /N A BT (R 3 N/ RS .
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Eﬁz VDD0 01uF*
BT SRR AR RIS A "
IEHAE AT 1 RES 51K 2 5 100k
ESHE Rt RES IR 2 47 RES
AEHEATIN 7 1 15 I 3 R 2B S 10K
Pt P O T I S 5 R E AR, R T

SRS AT “HEIRL”, U HS Program Counter FIMERET5EH T

SP WA AE, T RGILE M I FARA . R T EADRAT, Fubdi ey v

BRSO, LEHIMASIRII, Y B A7 4 A SR MR R A o 03 Ko -

PDF I TO A5, VAT M7 H 4% FhAS 7] (0 5200 1A« s 87 LR R LT RES

C11 e NS =L

0.1uF*

TO | PDF AR
i RES R AE R
1% 3247 I RES KR AEEA
P RESR AR AT
IEHIEATH WDT i
1| #ERUF WDT 6
i “u” REA

N T PRIE RS IR e R IR C BT, RERA(EFE LRELN . WDT & H ok RESuL & A7) 8k i 8
ARSWEES, RE A 308 AR (SSTYHME T — MEANIEIR I i), HE 1024 AN R GerTHei R .

RGEENIN, SST SR IEN s B it 2 i\ SST 4EiR .

RGEENI S I RE I IPIRES M R FR:

(=3 Rl = ]

— =[O ]le |

Program Counter 000H
T T Ak
o o3 AN a1
WDT. RTC. I3t ik, ELERGEN)E, WDT JFHhiH 5
SE IR {51k
i N/ S 1 AN
HERRIRER SP $i5 1) HEH T
HALT lD—P Warm Reset
WDT
WO [ me-out .«
Reset
__ External
RES
\E Cold
RES tssT+torD 0SC1 B 10-biStSR;|i-ppIe Reset
> Counter
SST Time-out
p=EA:N N RAACE
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HT49CV3
FREFABARESWT:
Rl 4
sm | bwme EWEhsn ___ | BFEX
WDT %l | RESWEAL | RESHELAL | WDT # i+
TMROH XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
TMROL XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
TMROC 00-0 1000 00-0 1000 00-0 1000 00-0 1000 uu-u uuuu
TMR1H XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
TMRIL XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu 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 --0- -000 --0- -000 --0- -000 --0- -000 --U- -uuu
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 uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
STATUS --00 xxXxXX --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
RMTC 0000 000- 0000 000- 0000 000- 0000 000- uuuu uuu-
MFIS ---0 0000 ---0 0000 ---0 0000 ---0 0000 ---U uuuu
RTCC ---0 —000 ---0 —000 ---0 —000 ---0 —000 ---U —Uuu
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 ---- uuuu
PBC - 1111 -—-- 1111 - 1111 - 1111 ---- uuuu
PC l-mm - l-mm e 1-mm e l-mm - U--- ----
PCC l-mm - | 1-m - 1-m - U--- -—--
PD 1111 ---- 1111 ---- 1111 ---- 1111 ---- uuuy ----
PDC 1111 ---- 1111 —--- 1111 ---- 1111 ---- uuuuy ----
SBCR 0110 0000 0110 0000 0110 0000 0110 0000 uuuu uuuu
SBDR XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
RMTO 0000 0000 0000 0000 0000 0000 0000 0000 uuuu uuuu
RMT1 0000 0000 0000 0000 0000 0000 0000 0000 uuuu uuuu
VEDC 0000 -111 0000 -111 0000 -111 0000 -111 0000 -111

e L7 o AR

2. “u” R AL

3. “x” FIRAE
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R I 1A

HT49CV3 Bt E I/ #8(TMRO. TMR1). TMRO &> 16 f7 o] i FL (1) 1) Bt it Fogs, Homt
BloReIE AT LU AN 5 5 N Bk B B (fsys) e TMRI F&—AN 16 A7 AT g L0 1) L5 v 58, Homb ook
PR LU AN S S N B F I Sl (fsys/4 B 32768Hz 3%, MHEEIE). AMaiE S n] LU kit
EHN A DO T PR R 0 ke N A — N R A R B A

fsvs }- 8-stage Prescaler
ESsnnnn T
8-1 MUX
TOM1

TOPSC2~TOPSCO TMRO%

TOE

7zzzzzzZ4 Data Bus

16-bit Timer/Event Counter Reload

Preload Register

|

16-bit Timer/Event Counter Overflow
(TMROH/TMROL) to Interrupt

Pulse Width
TOM1 — Measurement
TOMO — Mode Control
TOON —

T Q—» PFDO

PA3 Data CTRLJ

SE /R 0

7zzzzzza Data Bus

fsvs/4 '\L/Jl fiNT Dc
32768Hz — X
T1s TMR1 g—@o’j

T1E

16-bit Timer/Event Counter| [X02d

Preload Register

|

16-bit Timer/Event Counter Overflow
(TMR1H/TMRA1L) to Interrupt

Pulse Width
TIM1— \easurement
T1MO— Mode Control
T1ON—

T Qr—»PFD1

PA3 Data CTRL J

SE I/ EES 1

AN EN S 0 FHUEIN/AHEES 1A K& 474, TMROH(0CH). TMROL(0DH). TMROC(OEH).
TMRIH(0FH). TMRIL(10H)f1 TMRIC(11H). 5 A TMROL(TMRIL)H A& HlE S B 715 22 v 2, M
5\ TMROH(TMR 1H) 234045 5 Fts FIMICT 5 2 i s 11 504 5 31 TMROH(TMR1H) A TMROL(TMRIL) .

SE /B 1/0 TE FAE4 N 2 45 N TMROH(TMR TH) i A4 S8 028115 TMROL(TMRIL)
AN AR T FFAE A ME . B2 TMROH(TMRIH) 4 {8 TMROH(TMRIH) ) 9 28 3% & H ks #.0, 1M
TMROL(TMRIL) I 3% BAL AT g th . 52 TMROL(TMRILYRF SR 5 e ph a0l . 52,
I/ IR 45 BRI 75 A B e LB ) o e 5 B TMROH(TMRITH), 4 58 I /vH B (G775 P A%
LTS . TMROC(TMRIC) 25 /T4 0(D)FEMIZF 4728, HIokesE SCE I AR 0 TARBLAL 3F
K Fo VR LB RO

TMO FI TM1 R SO /A s 10 TAERE A o A v SR 202 A SR s /B A 1), JLiT ke
Y5 HMH TMRO/TMRI 51N o 58 I A — AN AR, SERT el A o s sl el ik i ) e A o ]
DA TMRO/TMR 5| [ /A H P (R i s B, JCT bR sk P S st

To i A2 T I B R AP T B, — B IFAa A, @ /B 0/1 S A7 A% e 1n) ot
OFFH(OFFFFH). — H R/EUiH, @I/ 0/1 S MNTE A7 as P EmRnd&yiE, JEIrnih M
A KT KBRS (TOF, INTCO ()28 6 fir; T1F, INTC1 5 4 7).

ERK I ER, 24 TON 5 TE 42 1 i, H¥ TMRO/TMRI 515 —A LTRSS 5 QR TE & o,
WK N B S, E AR S IR TS, HE TMRO/TMRI JTH R, [HI TON g % . 1)
SR SORAFAET AT, BB MW R Hridil, —OOLRENE —Mkeh %A . TR &AL TON
Joi, ATDAGRERNE . R, FEEAT, 8 B/ B AR A A AN A HSP R . T B R, e
VB o A TIUE 7 4748 TP B INaWIEL, A P SRR, X e R — 4.
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A i g
& T Angs 0%, TOPSC2, TOPSC1, TOPSCO=
000: fint=fsys
001: fINT:fsys/z
0 TOPSCO 010: finr=fsys/4
1 TOPSC1 011: finr=fsys/8
2 TOPSC2 100: finr=fsys/16
101: f]NT:fsys/?)z
110: f]NT:fsys/64
111: finr=fsys/128
S8 SCE I/ 503s TMRO (1l % 5 58
AMER A B R (TOM 1, TOMO)=(0,1):
1: AR TF IR T4
3 TOE 0: M EFHEIFIR TS
ik s BE M EE A (TOM 1, TOMO)=(1,1):
PRG35 (= Rl A T el A
0: WEOTMT FBews, 1T EIHE
4 TOON FIIF/ OGP B a8 (0=2C 11, 1=F1T)
5 — K, A “0”
5 T AR (TOMT, TOMO):
O1=F T Hb L (HM B I )
¢ om0 | L0 B T )
1=k s B W S A =X
00 =4
TMROC (0EH) %178
A il ThRe
0~2 — KA, R “0”
5E SCE I /AT EEE TMR1 ik 7 28
ANER AR R (TIM1L, TIMO)=(0,1):
1: IWTBREITIR T
3 TI1E 0: M EFHEIFIR T
Jok b 5 P A R (TIMILL TIMO0)=(1,1):
1: WEOFG T ETHE, BT RS
0: WHEOTM T FBew, BT BT
4 TION FI TG HE R A B (1=FT T, 0=k 1)
5 1S DAY 8 B ok Y526 T
(0=fsys/4, 1=32768Hz)
& SCTAEREA(TIML, TIMO):
6 TIMO 01=2F¥B$1¢i+§ﬂﬁﬁ(%%l§H‘J‘%“F)
7 TIMI 10=7 IR A4 F et )

1=k 5 ] A5
00 =AM

TMRIC (11H) ZHf75s

Rev. 1.10
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HDLTEK# HT49CV3

E)A A Ay, N EE AL TON(TMROC/TMRIC %6 4 7). fEMK S8 #A0F, TON el 45 5
S0 A A B s ARAE S AR , TON B8 452 R BR o I/ TH S 0/1 13 H o LUECA RS 5
FEAT LAFAL S PRD (AT 2 Ft 0 #0ifkan HOA P o 40 5 PA3 3 4% 4 PED it , A PR R Ak . — PP E$¢ PFDO
ok PFD #rt, 55 —FPAEiE$¢ PFD1 fy PFD #iili, PFDO. PFDI 435 & @ i/t #e% 0. @i/t s 1
F s S e AE AT MR, HEE 0 3] ETOI 8¢ ETII BI A28 (|5 i /- S s i W IR &% . 2448 ] PFD 1))
REm, AT “SET [PA].3” W LAFTJF PFD fiith, #47 “CLR [PA].3” WI2CH] PFD it o

TE 72 BV BUAS I VH BN, 5 30 B T BEs  TUE 2 A, RIS i 5 N 21 52 /14
Ao AR RAE 8 I BB AT X A, B RS N B TUE Z5 A4 T, H Bk Az th i A 230 20s T
B AT N E N AR A A A . BEIUE N AR, TH BTk, DA R AR R DS TH U RS
SEOHENR, FEE R ERIX— A, Iy TMRO/TMRI TG AL, FrLh, AT HEIEH T/E, w2l
FEBEFT FFAH I E I AT BEs 00, S TUHEHE S5 N & A7 8 TMRO/TMR1 . 5 FE 31 5 I /1 H B8 AL,
TR 53 . R 09 35 8 RS 5 I 28 3T T 5 B OC P IRHE 2, o iR fnT i 7 24l FH 21 e i /o s, AR 238 S AN mT
WAIEE B ERES, NS T RE R AE 8 1F H s 1.

TMROC 58 0~2 {37 K 8 SCA I BT g 25, e S 1R o o 52 /T $as i vas A 5 T ik
PFD %yt .

B RN — RMT

HT49CV3 fl—A~ 8 fiiEf e it 4, e Iy A kb v B E IR, b WA RIS T, g
M E] RMT 5180 A R b s, Bk s R DO TR] T BB e 5 T oK.

JL
» Interrupt (RMTOF)
Noise Rejection Remote Control Timer
RMT » Rising Edge Capture Register
Detection Latch RMTO (22H)
f fx/25~fx/28 ﬂ
E B
fsvs/4 DL » Overflow (RMTVF)
o . 8-bit Timer Counter
Clear
RMCS RMS1RMS0 RME U
Noise Rejection | | atch | Remote Control Timer
» Falling Edge Capture Register
Detection RMT1 (23H)
» Interrupt (RMT1F)
Ay R
A Gincd Zh RE
0 — AL B “0”
1 ERMTO | #E450E I 4 LT Wesfilfz =fuvF: 0=2451h)
2 ERMTI | #EH0E N4 B h Wz fla =7F: 0=251h)
3 ERMTV | B35 I 253 B A T 0y (1= 7 ir; 0=2% 1)
RE 28 NS IO (1= VF s 0= 1k
4 RME B E N A IO (1=T0 s 0=2%1h)

1= RETF T AR TG 0=28 1E s v s
5 RMCS | B3 E I s PP £ BB (1=fgyss 0= fsys/4)
VB A5 5E I 9% I A e A

o 5

6 | Rrwmso |00=H/Z
7 | rwmsi |72

10=£,/2"

11=f/2%

RMTC (21H) HiEE
RMT 5l ETH R e ieohge, 5 AL L 8 fr it Eds S #ai . JF H RMT Merde ETH T
B i TF LR T4
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HDLTEK# HT49CV3

FATEA

HATH DR AL 3 DUANFEAAS 5 SDICRAT i N )« SDOCHE AT Hdla i )« SCK(HR 4TI, SCS (A

G

SCS
CLK
sbi | [ D7/po | De/D1 | D5/D2 | D4/D3 | D3/D4 | D2/D5 | D1/D6 | DO/DT |
SDO 4 D7/D0 | D6/D1 | D5/D2 | D4/D3 | D3/D4 | D2/D5 | D1/D6 | DO/DT |
D7 D6 D5 D4 D3 D2 DI DO
SBCR Default | CKS | M1 [ Mo | SBEN | MLS [ CSEN [wcoL| TRF | SBCR: Serial Bus
0 1 1 0 0 0 0 0 Control Register
SBDRDefault | D7 | D6 | D5 [ D4 | D3 | D2 [ D1 [ DO |SBDR: Serial Bus Data
u u u u u u u u Register

Note: "U" unchanged

P27 2$(SBCR & SBDR) N ATRe L4, $E4LEH]. IRSAEUELAEThRE
o SBCR: HTEAmH 2T 17 4%

.

.

5% 7 AL(CKS): W APJEIERE:  foi0= foys/4 B fip (0 8% 1); fir= frrcosc
%6uwm 5 AL(MO): T/ AR 260 ¢
M1, MO:
00: FHEL, PFRFF=fo
01: T, PrF=f5o/4
10: A, BrR=f50/16
11: ML
% 4 f7(SBEN): HAT R4k RVF/2E11(1/0)
- fo¥F: (SCSHU@T CSEN fif)
#%1E> . SCK. SDI. SDO. SCS=0 (SCK=0)7 H 4155 % 2 SBDR(TXRX ZZ17#%)
TR HHIE S SBDR(TXRX Z2474%) > H BT AL
T B kx> HElK TDRF
MAER: M F]—A> SCK (SCSHL T CSEN £7), TXRX 22178 (1 B a4 A % i [|] I SDI
BRI A
A1k SCK (SCK) SDI. SDO. SCS&F
%3@@&& fer o7 B AR ARA(1/0) S A% H s A
%5 2 f7(CSEN): $ﬁ%%ﬁ%ﬁ%ﬁﬁ@@u§®,%cwwﬂ,§%%ﬁ
% 1 AL(WCOL): Bulifkiknt, R A9 S5 N\ SBDR(TXRX ZZ174%), A& & —> 8tk
PEI, W B S N SBDR(TXRX ZE174%), 5 NF 2 g
% 0 f7(TDRF): #idhs CAL 1% EL LRI > k™ A b
HE: MO, SRl S gk ekt Ar

o SBDR: AT MZE % A7 48

.

.

.

a5 N SBDR> HEH#E 4 TXRX A7 4%

s I\ SBDR Hiz > HUN TXRX 2247 8% b s i 404l
TAER R

— AR IREPRRRIEE N/t S SBDR JF UG
- EWEREH RS SBDR G

— MRS B N e R S B

— BRI B N R A 8

Rev. 1.10
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HDLTEK# HT49CV3

e = E A (CLK)E_EFH(CLK): 18 0 CETH#EETRE)
o HATHIMHERAE
o MR
%E$E CKS A M1, M0=00. 01. 10
1 CSEN. MLS(HI MR AH [7])
Ht SBEN
HH AR SBDRO>EIEAF AR TXRX ZArasH > PR 5>(S10 N B4 > £ A7 i
TXRX Zifr-4y, SDI R A HE A TXRX A7y > ALE 58, TXRX SeAr-ds H A 8 A7
) SBDR)

b=

5. Kt WCOL; WCOL=1>75% WCOL, #1458 4, WCOL=0># |0 1% 6
6. Fu7r TDRF B fF SBI(H AT i £+ )

7. M SBDR i H $df

8. JEZ% TDRF

9. ¥R 4

o M HRAE

CKS Bzl M1, M0=11

¥E$E CSEN, MLS(FI 45 A )

‘HC ESBI

¥4 4 SBDROEIEAFA N TXRX 2247 %8> 2545 L85 5 (F1SCS): CLK-> 4% |7 2D B

5>(SI0 WA CLK(SCS)H 2> % ¥l & TXRX Z2174%, SDI HE#e it N TXRX 4%

> BIRLIL 5, TXRX ZEA72% h EE 8 /E N\ SBDR)

iy WCOL; WCOL=1->5% WCOL, #1101 4, WCOL=0>#% 1L 6

£ 2% TDRF 854 SBICHR AT S 2 1)

M SBDR i H 4

75 2% TDRF

9. FeIDIE 4

o WCOL: F/MH, HRIEE L CRIREEEEEOD 1, Wifx SBDR 5 A, WA E—, HEA
Joik. WCOL fign] DU i # ik gl o i/F/2451. WCOL i SIO B S s =

o M HENETAE,  Hdh A IR RN T AT

o CPOL HiKiZH CLK IR At . I &N IRIE T

o MLS: f o BB ARALIESE I

o CSEN: Jri&IifE fuiF/251E, CSEN=1->SCSTs 5 LA 2. EHUNIZAE CLK 5 540 E —Aifi scs
5%, 76 SCSI5 TR Wi (Z ), NAZAE LA VF) MHLEEE [11443% . CSEN=0, NHZESCSf5 5, SCS
SHCENUR MNP Z 877 . CSEN A5 2 NET: CSEN HEfRk 10 ok /o ¥F/2% 11 CSEN % 4-Ih kg
Wit CSEN HERLIE PG 2% 11, CSEN #fFDhfgmh— B2k k2, CSEN Jhfign] LUEH.

o SBEN=1->H1T M5 r; SCS(CSEN=1)=1; SCS=&IF(CSEN=0); SDI=&i%; SDO=1; MHL CLK=
B /0T CPOL fHEIE T, MAL CLK=8&7F

o SBEN=0-> H AT k2% 1, fs SDI=SDO=CLK=/#J¥
TDRF th SIO &—, HMH/ER. ML )¢ %, TDRF &L= 4: SBI(HRAT Bk

qﬂ%ﬁ) Jf H. TDRF fo/ & —

B

®© N w
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HOLTEK

HT49CV3

; SBEN 1, CSEN=0 and write data to SBDR (if pull-highed)

| SBEN=CSEN=1 and write data to SBDR

SDI

K
[ b7/D0 | DE/D1 | D5/D2 | D4/D3 | D3/D4 | D2/D5 | D1/D6 | DO/D7 |

SDO

@)
=
X

4| D7/D0 | D6/D1 | D5/D2 | D4/D3 | D3/D4 | D2/D5 | D1/D6 | DO/D7 |

Internal Baud Rate Clockj

CLK®R—

D7 D6 D5 D4 D3 D2 D1 DO
SBCR Default | CKS M1 MO SBEN [ MLS | CSEN [ WCOL | TRF
0 1 1 0 0 0 0 0
SBDR Default D7 D6 D5 D4 D3 D2 D1 DO
U u u U U U U U
Note: "U" unchanged
2 Data Bus

(Received Data Register)

N

B D7|D6|D5|D4 D3|D2|D1|D0 ; >
A

==

SDO Buffer SDO

T

SDI

|><<:§

AND, Start

AND Start

SBEN

£

A

» TDRF

Clock Polarity AND ] weoL Fi
SBEN  Master ag
or
Shave Internal Busy Flag .
Write SBDR
Y Write SBDR Enable/Disable

CSEN: FeVR/2A5 1F ik B Th e s | i

o LA
N

1/0: 4/75 SCSki Hi ThRg
1/0: 45/75 SCSH N Fx I Th g

SBEN: FVF/AEIE AT RZ(0: FIHRITAEIRERRE)
o Y SBEN=0, RS ENZBHIHL
B SBEN 0, A1 SIO AH DI RE 5 | N Az LR FE BT IRAS

TDRF: 1: HfEftaials; 0. Fduefbikoln R3]
CPOL: 1/0: IR oA WA N S P <8 ]
Rev. 1.10 26

2005-05-19



HDLTEK# HT49CV3

PN T

HT49CV3 H 17 A X4 N/ E, ik PA. PB. PC #1 PD, 20 5I%tN RAM Hihik[12H], [14H],
[I6H\FI[18H] , FAT it &R o] LLBEA T8y A/ 3 . BN, i B BEThRE, M AS 5 L JIHE MOV
A, [m](m=12H. 14H. 16H ¢ 18H)f54 1 T2 LM RRETHERSLF; Sy, o A8 e Thae, i b
S RFFAL HERPIAT N —NE AN

VoD
Control Bit
PU
Data Bus D Q D_ ;
PAO/BZ
Write Control Register CK Q —D"IE IEﬁ;/BZ
Chip Reset Is PA3/PFD
PA4~PAT7
) ]/\] X PBO~PB3
Read Control Register ) PC7/RMT
Data Bit PD4/INTO
o Qfy "_D_| PD5/INT1
PD6/TMRO
Write Data Register CK _Q PD7/TMR1
Is
M
PAO/PA1/PA3 U
BZ/BZ/PFD 1 X
PFDEN
¥ (PA3)
Read Data Register X :]
System Wake-up G:p
(PA only) — OP0~OP7
INTO for PD4 only
INT1 for PD5 only
TMRO for PD6 only
TMR1 for PD7 only
PN g

BN D — MR 2 P25 (PAC, PBC. PCC. PDC), ISRzl A/ HURA . FHI#2H)
TAEAY, 0N CMOS Hirth  y AN b e RE PR i e e A i A8 e AR A S A A T O . A RN
X VA T P AT A BB “17 0 NS T R e TR I 25 A7 Ay, RIS IR 2 AN “17, B4
FEEURR SRS s W I B AZ 2 AN €07, WSR2 a7 s M. T8 mTRESTE “-B-5
BT RA . MOk, HEERH CMOS it . #8875 /745 %Y. RAM #ilik 13H. 15H. 17H. 19H.

RGEENZ S5, XLl N\ /A O 202 m P R 2R A (b BRI g s ) o A5 — AN N/ A7
Ar#RHEM “SET [m].i” B¢ “CLR [m].i” $82 B/ 805 FR(m=12H. 14H. 16H 2 18H).

FHUIR A N, R TR EAE. @l: “SET [m]i”, “CLR [m]i”, “CPL [m]”,
“CPLA[mM]”IX 2454 2 Sk 3 AN TR RN CPU o, B T I IS (i AE), ARG PR 45 R
NP R INAs .

PA [ —A B A M i R SRV e

FrA A N VA o BRI . — FLIERE T BRI, AN/ gin T b hrr . dn
RATERE LR, o BAEm AR, A4 DS ER aR s

PA3 5 PFD JLH 5, WiRiE$: PFD TRk, W PA3 7E% H A =X (o fan i A5 5 K A2 el e I/ s 1
HAG 5 £ 1) PFD 15 %5, MifEs A A R Fr L EOR I DhRg . — HLIE$E PFD Lhfg, PFD {5 5 X
% PA3 Bs s A7 sl 17 PA3 B 725 “17, W PED 155 1) PA3 Bl 7as 5N “07,
I PA3 %t €07, PA3 IS N/ ZhEE W R BoR:

1/0 /P o/P /P o/P
R E®) (E#) (PFD) (PFD)
L A N NN PFD
PA3 WA | 2 | ZEmA GBI R
VE: PFD [ AU A 2 /T BB B A 1 172
PAO. PAl. PA3. PD4. PD5. PD6. PD7 4355 BZ. BZ. PFD. INTO. INT1. TMRO. TMRI1 3}t
5,
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HDLTEK# HT49CV3

PAO. PA1 5 BZ. BZ LG, tnHk$t BZ/BZIhfig, | PAO/PAL E?ﬁﬁﬁ*ﬁﬁﬂﬂ‘%?ﬁ@ ERep s
W 2 ThRE E I 8% 7= AR NS 2305 5, I EM ARG LRI ROk I ThRE. — FIE$: BZ/BZIhRE, 140
eI S 5 52 PAO. PAL il A Aras . PAO/PAL HH N/ B IhREW F FT s :

PAO I/O I I|oJl]o|J]o|l]O|O]J]O|]O]|]O
PA1 1/O I | O] 1 I I oo O]|]O|O
PAO #5i3{ X|X|c|B|B|C|B|B|B|B
PA1 i X|c|X|x|XxX|c|c|c|B|B
PAO B X | X | D] o 1 [ Dy | O 1 0 1
PA1 X|D|X|X|X|D |D|D|X|X
PAO 51 RS I I | DO ]| B |D | O]|B]|] O] B
PA1 5| IR ZS I D I I I |Dy| D| D 0 B

W T HAN: “O” i
“D. DO. D17 ¥
“B” gy 2811, BZ ok BZ
“X” {TEE
“C” CMOS #i
A 5% PFD #£4il{5 5 F1 PFD 4 tH AT (R 4k B

ERTAE | PA3HURE | PA3 GIHPR 2
SE IF 2% - e = PFD Ji%
K X 0 0 X
K X 1 U X
17 N 0 0 X
17T N 1 PFD frvr/[2 X (M-N)]
e “X” FoRARH
“U” Forkm

“M” 278 PFDO 5%, PFD1 (1) “65536”
N7 o B N B I TN 2R AE
Rl N S e A A En N TN DB

SRV A A A FH R 8EAT S04 (10 i A b 0 B8 O g RS, DB 1 B3k 2 1 /e i AT 23 I 8 R
SLIHAE
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VFD Bfifkas

HT49CV3 24 VFD WoR$ it — AN AN S A7 g DXk o X AN DA 158 — B S A7 it %5 (RAM Bank
DIf) 40H 3| 55H .70, {Efif2sB45%T Bank Pointer(BP; RAM (1] 04H H50) /&8 A7 4i# 2% VFD Wonf7fit 2
Z IR I T . 24 BP #E “17, AT %dE 5 N 40H~55H(H MP1 F1 R1 a8 541k 15 10 ¥ 23 5601 VED )
WoRe. M BP#E “07,  ARMTEIE S N 40H~55H SR i o) — s BB 7 s . VFD o7 fifds
Repl A S N, (H2& K el A 08, JEH MPL SkRifAT. 43’5 N BoREdR X, XL
s A )byl VED X ah 2820k = 2E M N (1) VED IKEN{E . 8 “17 8% “07 5N B R rflas AN AT,
AT DA R B R . R B BoRAE AR AT VED R (B e R .

SEG15~SEG12 | SEG11~SEGS SEG7~SEG4 SEG3~SEG0
Grid0 41Hy 41H, 40Hy 40H,
Gridl 43Hy 43H, 42Hy 42H,
Grid3 47Hy 47H, 46Hy 46H,
Grid4 49Hy 49H, 48Hy 48Hp
Grid5 4BHy 4BH, 4AHy 4AH,
Grid6 4DHy 4DH 4CHy 4CH,
Grid8 51Hy 51Hp 50Hy 50HL
Grid9 53Hy 53Hp 52Hy 52Hg

b7 b4 b3 b0
| Hy | Hyp |
e 4 AL fik 4 £
BTl

Rev. 1.10 29 2005-05-19



HDLTEK#

HT49CV3

VFD W5h#E 4% 74 — VFDC

YIdG Ly, B 11-grid 11-segment A1 1/16 k58 3 H VFD Eon#izEilk.

(A s Ihee
HEH¢ VFD Wil
000=4grids. 16segments
001=5grids. 16segments
010=6grids. 16segments

2~0 VGS2~VGS0 | 011=7grids. 15segments
100=8grids. 14segments
101=9grids. 13segments
110=10grids. 12segments
111=11grids. 11segments

3 — A, B “0”
=il VFD R

) VPP | =i o=thib)

BWE VFD 22/
000=fik % ¥ 4 1/16
001=Hik %5 ¥ 2/16
010=Hk % 5 4/16
7~5 VDM2~VDMO | 011=fk i %4 10/16

100=/lk 55 & 4 11/16
101=Jlk %6 % A 12/16
110=/lk %k 13/16
111=Nk 58 %A 14/16

VFDC(28H) & 755

VFD W2 AT L RTC BRG] 21/4(fsys/4), WHERIEFE foys /4 4F VED A, 4 RGBT,

452 B 30K M VED

Rev. 1.10
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i B A1 T RE
AGAARAEERAL(LVR)IIAE, AT BT B FT T 8ok
R AT TAFRURAE 0.9V ~Viyg Z (0], Bl RIS, B4 LVR 2 Bah st A A iR

fr.
LVR A0l F - Sov 5oy
e AEHE(0.9V ~Viyn) IR AL FUFLE 1ms L. 1 LR FB R IR A2t

A8 Ims PAL, B4 LVR 2B E A LPAT BALT)RE .

« LVRGBI S5NBREST 51 “50” (T AERIIT R SLL -
VDD‘% VLVRZ\.I‘EH E‘J%?\ﬁ”?ﬁﬁ% 3.0V + 4
2.2V
Vbb
- A
5.5V 0.9V

/_/ R s Vopr ETERZIN 41k 4AMHz
e EATHHLRAf

ViR I, RS TE B AT
0.9V
ov /

Reset Signal

le ol

Reset N Normal Operation | Reset
*q *
R ERE AL

e ¥l EOAE RS ds R IRIFRUE 81T, fERZUENIERIZAT AT, SST $ft@itshi 1024 A RGN B EIYIHISEIR o
2. BUMRHHCRAS L AUREF Ims PALE, PR EAT 1ms FIIEIR .
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HDLTEK# HT49CV3

FE LI T
TRV T IrAMIRIE. BTG NE e X, PMRIESE 1817 .
FEEE TR
OSC LI,

TXA TR TR 2 2 AP — A RC 5l i Mk 32768Hz AhIAKAE N RGeS B
fwor: WDT B I
H kR 7 RGBT S HiEk RTC OSC 8, WDT OSC.
fs: VFD. RTC FIHGNY 2% i ff i 1 21 o
HNPERER 7 RG] BRIY 5 SiiEk RTC OSC.
WDT #7 J/2¢ P IE D
A LT, WDT 47 JF o .
WDT ¥ H J& B2 1
APURIERE T WDT AR fwpr /2" ~ fwpr/27 fwor /2" ~ fwpr /2™ fwpr/2'* ~ fwpr /2"
3§ fwpr /2" ~ fwpr /2 S
CLR WDT REGET ., XANMETE TR 275 WDT 117775, “One time” $8H “CLR WDT” #§
AINHEEFR WDT. “Two times "8 (/& 2 45 %2 Tl CLR WDT1 A1 CLR WDT2 4454 Ki& % WDT.
WA P USRI . A7)\ B AR R B £ /2 ~ s /2%,
“fg” T NI TRURF 22 1) P R AT
Wake-up £,
XML R B B MBI RE . SRR 5 (I PA B FEUT, B RSN HALT
R RE Ty . (FEL ).
b e BH I T
XA I IO ke v B N e S AL, R A A P B HPH . PAL PBO~PB3. PC7 Al
PD4~PD7 0] LIMNT B (P AT B )
RMT b4 BRI o XA I e A A5 | IS & 15 4 Y38 E by FRH
TN S e DR IL A G .
PAO/BZ. PA1/BZ: PAO FIl PA1 w] DL &k — ki A /4 11 aligents 2 ey
PA3/PFD: PA3 ] DL & b — ki A /% i 1188 PFD 4t o
VFED UKz g i i 1% 17
RS SR £5/20 ~ £5/27. “fs” i H AR I 1B IR S (1 IR s AR %
VFD 7F HALT #0HF oGk T, HAYE VED I pJiiL$E RTC OSC i, VFD 7E HALT #5aX FFiE T
AW
LVR #£5. LVR 7P H] .
PED %,
Wit PA3 WEEAESN PFD HrHt, A —APik$E; —MhJE PFDO /E4 PFD i, 7 —7#jg PFD1 /BN
PFD %t . PFDO, PFDI1 3l & i /1T s 0 R i/ 5 1 10 i th s 5 .
INTO 5% INT1 it A A (LT il R, R R bk, slp9 & B vl il %)
SIOCLK: HA7E NS, R LI ecs ki
CSEN: HTEEREI: Avraidtil
WCOL: SBDR 55
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HOLTEK HT49CV3

IV FH R

Vop
* SEGO0~SEG10
LAl N Grido-Grids || )
100kQ l SEG11/Grid10
~SEG15/Grid6
_10.1uF RES
— VEE VFD Power Supply
10k
0.1uF VoD
0.1uF* 7—-}_7 9 RC System Oscillator
4 VSS 5CS le—> 470pF 30kQ<Rosc<750kQ
7;7 CLK l&—» 0OSC1
SDI |[¢— Rosc
O,SC, OSscC1 SDO —» Q—SYS 0SC2
Circuit 0SC2 RMT | o
See right side Fﬁ 0SC1 | Crystal System Oscillator
For the values
32768Hz ’
0sCc3 c2 . see table below
1Op,:—|: |:|I PAO/BZ [¢—» 0sC2
;l/; —I-_ PA1/BZ <—»
0OSC4 PA2 [4—>»
TNE el PA3/PFD [¢—»
<% PD4/INTO PAA~PAT [K—> ——0SC1 | 32768Hz Crystal System
<—»| PD5/INT1 ~ Oscillator
PBO~PB3 K—> 0SC1 and OSC2 left
<—» PD6/TMRO PC6~PC7 K—> — osc2 unconnected
<+—»| PD7/TMR1
HT49CV3 OSC Circuit

VE: A BER RO IR A JEU 2 A VDD LREFRSE JFAE RES BM o LARTHE A HUH BREFE R VF IR B Y
T TR T, R RES SN LR T ae R
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R ERHE

iR | P | 164 A8 | BmbRSAL
HAEZH
ADD  A,[m] | ACC 5Hnfr#sAam, 23N ACC 1 Z,C,AC,0V
ADDM  A[m] | ACC S¥RA7 k2 ARMN, & BBt A7-fk s 1 Z,C,AC,0V
ADD  Ax ACC 57BN, &5 R8N ACC 1 Z,C,AC,0V
ADC  A[m] | ACC HHEfrftids ARG, 4HRMA ACC 1 Z,C,AC,0V
ADCM  A,[m] | ACC 5¥UHEAE RS FEATFREMIIN, 45 BN EIE LA 2% 1 Z,C,AC,0V
SUB Ax ACC 5 7 RIHUHY, 453N ACC 1 Z,C,AC,0V
SUB  Am] | ACC 5% dlafrfitidsHim, 45N ACC 1 Z,C,AC,0V
SUBM  A[m] | ACC 5 A7 2l &5 FIMANZHR A7t o% 1® Z,C,AC,0V
SBC AIm] | ACC 5EiAritgs. SO AREANL, 45N ACC 1 Z,C,AC,0V
SBCM  A,[m] | ACC H¥IEAFEMEes. MEMTARGHIR, 45 BN BHE At 2% 1® Z,C,AC,0V
DAA [m] | BEINVEEE PN ACC BIE A A BRI, 68 45 0 C

NHHR A4
BEEHE
AND  A[m] | ACC 5l frfastit “«5” i85, 4 mMAN ACC 1 z
OR A[m] | ACC 5¥¥afifgasii “50” 128, 453N ACC 1 z
XOR  A[m] | ACC 5HHEAEAAL “ el ” 25, 4558 ACC 1 z
ANDM Am] | ACC 5%l frfitiastit “« 57 185, 45 RBANEIFA7 i 10 z
ORM  A[m] | ACC 5¥¥afifikastie “ak” 1857, &5 RN 7 ites 1® z
XORM A,[m] | ACC 5#infifit ot « ok ” 185, 45 RN E 7tk 2s 1® z
AND  Ax ACC 57 ¥l “ 5”7 i85, 45 ACC 1 Z
OR AX ACC 5B %t “s%” 257, 459N ACC 1 z
XOR  Ax ACC 5B “ ak” 185, 453N ACC 1 z
CPL [m] | XS EEAF AR IUR, 25 RS A7 o 1 z
CPLA  [m] | XJHdEA A UR, 25398 ACC 1 z
INCA  [m] | IGEEAAAEAS, 45N ACC 1 z
INC [m] | IBIGEAR A, 45 RN A7 i 2 10 z
DECA  [m] | ByEdififgas, 5N ACC 1 z
DEC [m] | EIREIE A, 45 RN EHR A7 i o 1® z
BAL
RRA [m] | BEffGes 0, 45 RN ACC 1 I
RR [m] | Bdafifbas e —N0, 25N EI A 4 1® "
RRCA  [m] | WA fEas G —0r, 453N ACC 1 C
RRC [m] | WA B S A AL, G5 RN B A7 o 19 C
RLA [m] | Bafifgas 2o —Ar, &5 RN ACC 1 X
RL [m] | Bdfefbas i —~AL, 2RI EBI Ak a4 10 n
RLCA  [m] | sl fEftas 2o —A0r, S50 ACC 1 C
RLC [m] | s B A as Ao A0, 45 RN A7 i 2 1® C
BEfit
MOV A[m] | ¥Edifrifitdsit s ACC 1 T
MOV  [m]A | ¥ ACC i% 2 54 17 i 2e 1 ¥
MOV Ax P BIEO% 2 ACC 1 ¥
(IR
CLR [m]i | i BRECR A7 s AL 1 X
SET [m]i | B ER A7 s AL 1 ¥
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Bhie fF | 8 | 54 AY | Ewkrsar
i
JMP addr | Jo4 Rk 2 o
Sz [m] | anfgdhifr s b2, Bk F—4&%4 1? G
SZA [m] | Bsfifk it e ACC, WRWENE, MBkL F—44 1® G
SZ [mli | WREEAEE 2005 i %, W T — 4454 1® G
SNZ [m]i | G REARAE GRS i A, Bk 4954 1® G
SIZ [m] | BIEEAR AR, WRGENZ, W44 1® R
SDZ [m] | By, WR R NZ, Wk 44 1® R
SIZA [m] | BIEEAR AR, B4R BON ACC, WREF N, Tk @ *
%14
SDZA  [m] | iBukEd s, KL RBON ACC, W R N Z, Bk e *
F &4
CALL addr | F#&)7IHH 2 o
RET T FE 73R (] 2 G
RET  Ax MFREFIRIAL, HE LRI EURN ACC 2 X
RETI A IR (] 2 G
BR
TABRDC [m] | #ZHCYHT W ROM N2, % 2 5l fe6% 2871 TBLH oM X
TABRDL [m] | #2HUA G WA ROM W2, 1 S 5dRf7E6% #4 51 TBLH 20 ¥
HEefHEe
NOP A 1 I
CLR [m] | S5 BREAR AT 4 1® o
SET [m] | BAEE A 10 "
CLR  WDT | J5BRETIE 2% 1 TO,PDF
CLR  WDTI | HiiEkRE 1€ i 4 1 TO“ PDF®
CLR  WDT2 | HiiEkRE 10 i3 1 TO“ PDF®
SWAP  [m] | AHHHRAF a1 S IR 2T, &5 BN B A7 it s 1® R
SWAPA  [m] | AR A7 ftas R IR, 45 RN ACC 1 €T
HALT HENB AR A 1 TO,PDF
FE:oxe LEIH

m: FAR ARk

A: RINEE

i: 2 0~7fL

addr: F&J7A7flds ikl
Vi SEMAAR AL

—: AR SAL

D o MR R F PCL 27758, WA HAT RIS AT K — N5 4 TP R Gt .

@ e L BRER A, WIS AT W S K — NS A B RGN ly: 75 048 S HAT AR ST
3. (Hx(2)
. VRN

@, AT CLR WDTI 5 CLR WDT2 #5845, &1 1058 i 98 i, W43 5500 TO 1 PDF bRalifiis A2

i TO F1 PDF

PR
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ADC A, [m] RIS SEARAEMEE . ARSI, 8550 SBnds
i« AFRAHRINA . AR AE A LS AR EAT I, 45 RATTCE RN
BHE I ACC€ACCHm]+C
SEMFR &AL
TO | PDF | OV | Z AC C
— | — J J J J
ADCM A, [m] RS EAREA A bR SR, 25 RN B A7k 8
LR KRR R INA BARA-EAAE LA R EARIN, 45 RAT TR B 4% o
PEN S RN P [m]€ACCHm]+C
SEM bR &AL
TO | PDF | OV | Z AC C
— | = J v J J
ADD A, [m] RN SEIRAAMERAT I, 45 RN R Inds
R AIRAE DS BARAF AT, &5 RALE RN
PON = BUW B ACC€EACCHm]
ALY VA
TO | PDF | OV | Z AC C
— | — J J J J
ADD A, x Smes 5LRIEAR I, S5 58N By
i« AR R INAEF LIV EA N, 45 R A7 R B nds .
pEY S BN ACC&ACC+x
SEM bR &AL
TO | PDF | OV | Z AC C
— | = J J J J
ADDM A, [m] Rngs SR AHIN, 45 RIS i
LR AFRA RN BB EESHEA N, &5 R AP EAE A .
EN S BURL P [m]€ACCHm]
S bR &AL
TO | PDF | OV | Z AC C
— | = J v J J
AND A, [m] ZingsS5Hdafmmain <57 288, RMA RN
R AIRAEINAE . B EoZ S, 45 R AP0 E S mds
PON = BUW B ACC&ACC “AND” [m]
ALY VA
TO | PDF | OV | Z AC C
R R - J R P
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AND A, x a5l “ 5”7 B85, iR RN

i : RIS B MARE . L RIEMOZ S, 45 R MR 2 mes.
SN RUN ACC€ACC “AND” x
sembREAL

TO | PDF | OV Z AC C
J— J— J— J J— J—

ANDM A, [m]  Ffnas b Blfribaiii “ 57 B85, SRR b ds

i : AFRAE R INAME . B a2 i, &5 RAFME SR i8S .
SO = BUY ACC€ACC “AND” [m]
SEMAAR AT
TO | PDF | OV Vi AC C
R R R J R R
CALL addr  THFRHM
Wi AFe4 HBHH AT A PR, SRR B In—, SR P S B e A B HE
R, TR 7R3 BT Ak i bk A7 i B R o B o

PEN S BUW B Stack€-Program Counter-+1
Program Counter €< addr
SEMRR &AL

TO | PDF | OV Z AC C

CLR [m] B R AR

VLI AT AN R 2 P T BT 2
S SUNL T [m] €00H
RO

TO | PDF | OV Z AC C

CLR [m].i KGRI A “0”

i : KRN BARATER N EE 1 TS %
EN S BUR P [m].i €0
SEMAbR A

TO | PDF | OV V4 AC C

CLR  WDT  J5BRET e 8%

Wi« AFEATE R WDT v (A 0 FFUEFF 40, B 5 A &AL (PDF)FIG [ 1403 H AR & A7(TO)
PEN BN B WDT € 00H

PDF&TO € 0
ALY VA

TO [PDF | OV [ z [ AC | C
o | o | — [ — 1 —1—
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CLR  WDT1 FUERRAE 140 I 2%

Wi AT CLR WDT2 i ffi H, A n[iEER WDT THI 25O\ 0 FFAEH 50 . 4P A
PATIEZIE S, WAHIIT CLR WDT2 I, R% NS ALK 1505 &AL (PDF) T4 H
f7(TO)EZ, PDF Y5 TO £ FUIRSAE,

pEN S BN P WDT € 00H*

PDF&TO € 0%
SRR &AL
TO | PDF | OV | Z AC C
0* 0* J— N J— J—

CLR  WDT2 TiEkRE 1€ i 4

Wi DAL CLR WDT1 —ifeffiH, A nliEER WDT T 2N 0 AT FiH 50 M4FEF R
PATIE %84, BEHHAT CLR WDTL I, RGN 7 55 25 A (PDF) AT 50 )
Ri(TO)E %, PDF 5 TO R FUIREAAS .,

PEY EBURF WDT € 00H*

PDF&TO € 0*
SR AT
TO | PDF | OV | Z AC C
0* 0* J— J— J— J—

CPL [m]  XPEAEAAAERIUR, 45 RN BIE AT 7%

Wi : ARG SN B A A A5 9 DRAF T B U

BT [m] € [m]

SRR AL

TO | PDF | OV | Z AC C
P P - \/ P -

CPLA [m]  XJHUBRAFGEASIUR, 4530800\ 2nds

Y« KRG RN BARALAH D A DR PEIUR G, 85 RAF AT SR s

N BN B ACC € [m]

SR AT

TO | PDF | OV | Z AC C
P P PR J P -
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DAA [m]
1t B

23 (B

SRS AL

DEC [m]
WA
B
SEMAAR & A7

DECA  [m]
B
IBH
ALY 7Y YA

HALT
LZE

SESCSUN T

SRS AL

HEIIEAZ 5 TN B N2 (R A R - BE 05, IR 45 BTSN A7 it 4

AFe4 K B Inag mAC VU A 23 H1 R4 BCD 5. 40 BARPUA KM KT “9” o AC=1, Y
2 BCD YHSHHAT X RN “67, I LA MHER AR & ACI=AC , B AC KJ; AR
TARFFAAS . G0 R UL E R T “9” 35 C=1, H4 BCD AT EE N “6”
fn ACL, JHE C BAZ: 50 BCD B AT R R E I ACL, C FMERFFAAL . 455
RN A s T, A REALAR AL (C)Z 5 o

W ACC.3~ACC.0 >9 B AC=1

H 4 [m].3~[m].0 €(ACC.3~ACC.0 )+6, ACl=AC

750 [m].3~[m].0 €(ACC.3~ACC.0), ACI=0

JH

W ACC.7~ACC.4+AC1 >9 B C=1

4 [m].7~[m].4 €(ACC.7~ACC .4 }+6+AC1, C=1

A [m].7~[m].4 €(ACC.7~ACC.4 )+ ACIl, C=C

TO | PDF | OV | Z | AC | C
— | =1T-=-T1T-=-T1T=1

HARAF GRS A0 1, 45 RTIN KR A7fifi 2
ASHG AR Sl A7 ik 45 PN SRR — P e A i 8 o
[m] € [m]-1

TO PDF | OV Z AC C
J

HHRAFAEAR TN 0 1, &5 R8N Bnds
AAG AN N BB —, PR R n4s.
ACC € [m]-1

TO | PDF | OV AC C

2N

BENF R
AAGA SRR FPAT I KB RGN B, RAM FIZ5 4728 9 (RS AR RF JFIRES , WDT 114
WE €07, BEAREAL(PDF) BN 1, WDT TH 54 HAL(TO)Y B E M 0.

Program Counter € Program Counter+1

PDF < 1

TO <0

TO | PDF | OV Z AC C
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INC [m]  AEAAEAS AR 1, AU EE Ao

VLI RIS R 0 ORI, S S B 17 5
MR AL

TO | PDF | OV Z AC C
J— J— J— J J— J—

INCA  [m]  HEAAHEASII AN 1, S RN S A7 it o

i : KR ENGAEE RS NI EE I —, 45 RN .
SON EBURL P ACC € [m]+1
SRR G AL
TO PDF ov Z AC C
- P - J P -
JMP  addr  Jo4&MHBkE
i AFEA NG ZEBR BN H M E B P A A
SN BUp Program Counter € addr
SEMFR &AL

TO | PDF | OV Z AC C

MOV A, [m] HEIEAA SR BN

UE: AR A R B A7 8 A O HEEE 30 B
BE R ACC € [m]
S Wb G

TO | PDF | OV Z AC C

MOV A, x Frar B EG% 2 R gy

i e : VN RS R VAR (Sl IET AR
= BUN ACC € x
ALY AT (VA

TO | PDF | OV V4 AC C

MOV [m],A K5 R2Naid B HAE A

i : AFGA I BN B B AT 25 N o
B E IR [m] € ACC
Wb AL

TO | PDF | OV Z AC C
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NopP
B

B R
SRR AL

OR
R
B R
SRR S AL

A, [m]

OR
IR
SESCBUN
SN bR AL

A, X

ORM A, [m]
Vi

BH R
ALY AT A

RET
U\f%:

B R
SRR AL

RET
L
B R

A, X

SN bR AL

A
AFRAAMEAEFTESE, TSRS

Program Counter €< Program Counter+1

TO | PDF | OV Z AC C

EY)IE RSV 6 AR AR R R e S T ANV 1
IR EIE R A Bl A a EMOZ B, 400 Rnds .
ACC<ACC “OR” [m]

TO PDF | OV Z AC C
J

Fones 5 RVl <o GBS, A RO R Inds
IR RIS E . SLRVEAOE AR B, SRR BN s
ACC<ACC “OR” x

TO | PDF | OV Z AC C
J— J— J— \/ J— J—

ZInEs BR80T 185, AR BIE A A
TR EIE R AP OZ AR B, S5 AR A7 it a5 o
ACC<ACC “OR” [m]

TO | PDF | OV Z AC C
— — N J — J—

ML IR ]
AR SR HER 27 47405 H RS 3 oh BOis (A [ R e o it
Program Counter € Stack

TO | PDF | OV Z AC C

M REFIRIEL, FERESLRIBORN R n s

AAR A SR HERR 27 A7 A T AR e o B (DS B R e o s, s S RV o] 2on 2%«
Program Counter € Stack

ACC € x

TO | PDF | OV Z AC C
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RETI M TR 7]
Ui« AFE A NG AR T A7 A D AR P U B PR v 48y, 5 RET ARIFE e HTE
TR A AGR [BIIN, BIE 2K T TR A AR A INTC 1) 0 AL(EMDH T VAL E 1, A
VE RS o
BHE I Program Counter € Stack
EMI € |
SR &AL
TO | PDF | OV | Z AC C
RL Im] BRSO, S5 RN B A i 2
LR KR RN BARAL R A BUE A, 55 7T MIRERIEE 0 4, 45 SNk B AP 4% -
JEN-BUN [m].0 €[m].7, [m].(i+1) €[m].i; (i=0~6)
AL Y VA
TO | PDF | OV | Z AC C
RLA [m]  HEEAAESA—A, 4RI BN
R KIS WAL NI BUE L —r, 56 7 BRI 0 67, Z5RER 24, mEdE 7
fit 45 B AL
PON S BUW B ACC.0 €[m].7, ACC.(i+1) €[m].i;  (i=0~6)
ALY VA
TO | PDF | OV | Z AC C
RLC [m]  WRECK ARG A AR, G RN B A7 2
i« AR WAL N B S AR E e AL, 28 7 AU AR S, BEALFR SR 2
EVENANEE SPS Ik gy eais A
BHE IS [m].(i+1) €[m].i; (i=0~6)
[m].0 €C
C € [m].7
SR &AL
TO | PDF | OV | Z AC C
- = = | — | — J
RLCA  [m]  rilrR R e 2o fe—0r, 45 38N B s
R KRR ENGAE A N B S AR E B —0r, - URREAL bR S, BRI bR 2
B0 0L, I RN
e RN ACC.(i+1) €[m].i; (i=0~6)
ACC.0 €C
C € [m].7
S bR &AL
TO | PDF | OV | Z AC C
— | = = | = | = J
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RR [m]  Bdafetds A, 45 RN A o
il KIRAIENGATEZR NI BRI ARS8 O MERER0EE 7 10, &5 Rk A7t 2
pEN S BN [m].7 €[m].0, [m]i<€[m].(i+1);  (i=0~6)
SEMbR &AL
TO | PDF | OV | Z AC C
RRA [m]  HlEfAtEds oA, iR RN
i : AL R BAIAL SN I BUATEI AR, 26 0 A RIZ8 7 47, S5 0LEIN 2N, M4k
PEAF 2 N I BUHEAR
POY EBURF ACC.7 €[m].0, ACC.i €[m].(i+1);  (i=0~6)
SEM bR &AL
TO | PDF | OV | Z AC C
RRC [m] AR EIR A S A AL, GRTRONEA7 1 2
Wi« AFRA RAFAF S N I EUE MBEAAR SRR LTS, 2 0 M HUARREAI AR, BEALAR &S 3
EE VAN P SeSEIFed ik
BHEIIH [m].i €[m].(i+1); (i=0~6)
[m]. 7 €C
C € [m].0
SEMAR AL
TO | PDF | OV | Z AC C
- - - = | = J
RRCA  [m] WAL EHEAAE S R — L, FPRTAAN B ns
il TR W B AF 2 NI BUE M ARSI AT, 5 0 BRI bR, AR
BRI 74, ARk R RNy, B N EBEAR,
pEY S BN ACC.i €[m].(i+1); (i=0~6)
ACC.7 €C
C € [m].0
SEMFR &AL
TO | PDF | OV | Z AC C
— | = = — | — v
SBC A, m] S SHEAEAAGA . BEAIPR A, 45BN RN
i : AFE A A B0 I 2 BE A i 1 A A bR iR I B, &5 SRR B s
JEN BN E ACC€ACCHm |+ C
S bR &AL
TO | PDF | OV | Z AC C
— | = v v J v
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SBCM  A,[m]
Vi :

BH R
ALY AT A

SDZ [m]
WA

B R
SRR S AL

SDZA  [m]
LU

SESCBUN

SRR AL

SET [m]
Vi

BH R
ALY AT A

SET
U‘E%:
B IR
S bR S AL

[m]. i

SoInas SEE LGRS TR EAN, 4 BN B Ak B
AT A A BN A8 2 BE A7t 2 (i DA S AR R U, 4 R B B A i %
[m]€ACC+H m J+C

TO | PDF | OV Z AC C
— |1 =1 v I v vl

Hn Atk 1, RSS2 “07, Bk F— 4454

AR A R AC At A P B 1, RIS 0, 200 0 Bk &4k f54, Bl
RERNZ, BIHAEH AR L PAT R PTIAR I — 4484, IR A LU
FTHEFIITES (AR ). EMHAT N — 452 MEL A,

Wk [m]-1=0, Bid kIR HITH T 5%

TO | PDF | OV Z AC C

BARAEEAR I 1, KSR BNy, R ERA “0”, Wkl T —4&%4

AL AN E A it W ARk 1, P25 0, 4 0 Wkt —AT48 4 IR RGE
J B A A P (BB B S N2s, T B A it 2% N IEAE, IR 4558 0, JIAEH
IR PAT I TSI T — 45382, HRm AN — A28 S8 W H LR IE 48 2 (AR 2
JA). BIHAT N —KI52 (A2 ).

W [m]-1=0, Bkid F—&KIBLSPATH F—5%.

ACC €([m]-1)

TO | PDF | OV Z AC C

BT A
AFEA IRt 2 N O EE RN E N 1o
[m] ¢ FFH

TO | PDF | OV Z AC C

FEARATE A B 1 AL “17
AFG A 0L it as N IR EE R ZE 1 BN 1,
[m].i €1

TO | PDF | OV 4 AC C
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SIZ [m] At in 1, w5 “07, Wghd T 454
LR AFE A A A i 2 Y R BUE N 1, AW 00 #5700 0, Bkid F—4454, RIEGE
76 H AT A PAT I T 1 R — 4382, IR — A28 8 3 H DLEUS B I8 38 2 (A
Fa4 ). BWHAT F—KIB2(—MEL ).
BHE I WH (m]+1=0), BkiLF—4745%; [m] €[m]+1
ALY VA
TO | PDF | OV | Z AC C
SIZA BHRAAGA N 1, K RN Bhngs, wifgi ®on “o”, Wkt F—44R4
VLI : KR A A i g P EUE N 1, AR 0, #5080 Bkid F—4&354, RIEGY
76 HATHR A PATWR BT EUS N — 45484, JFiA— A B R LU IE A I35 2 (.
ANRA T, I8 N5 Ja A7t as I8 I BUE IS B B ey, 2 ds A7t 2 IR FE AR
NPT T — KA (MRS ).
PEN S BN P W [m]+1=0, Bkt F—4745%; ACC €([m]+1)
S bR AT
TO | PDF | OV | Z AC C
SNZ [m].i WEREIRAFE S 00EE i A “07, Bk F—4454
LR AFGA T PR B AT it 2% N BB 28 1 AL, 2540 0, NRE i Bas i n 1, Bkl ~—
ITHRA, WGTEAE HErie AT W P S i F —4954, HEA—2 A AR IE
TR (AL ). BIHAT F—FIELS(— M2 ).
B R W [mliz0, B F—1TfR4
SEM bR S AT
TO | PDF | OV | Z AC C
SUB A, [m] s SEARAFE ARG 45 580N 2nds
LR AFRA IR INARAE A S AR, 45 R E Snas .
BE R ACC€ACCH m J+1
S bR AT
TO | PDF | OV | Z AC C
— — J J J J
SUB  A,x FInEs ST AR, 45 BN Bnds
Wi KIS A BZ AR . L RIECHE, 25 HE] BN s
JEN BN E ACCEACCHx +1
SEM bR AT
TO | PDF | OV Z AC C
— — J J J J
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SUBM A, [m] SI#-SEARACERARR, 25 RN B A7k
i« KRFRA R INAHE . APEZHEAR R, &5 R -
BE R [m]€ACC+H m J+1
SRR &AL
TO | PDF | OV | Z AC C
— | — J J N J
SWAP  [m]  ACHEIRAA A I s T, 2 RN B A A
LR AT A NG AT A 25 AR DU A7 i DU A T e, P 4 A R S A i 4
SON EBURL P [m].7~[m].4 €>[m].3~[m].0
SR AT
TO | PDF | OV | Z AC C
SWAPA [m]  ZCHREEA s 1 SR, 45 BN RN
R AFG A S WG B R AT 5 (PR DU AL 2 DU B3, Pk 4 SR Rl R N2
SN BUp ACC.3~ACC.0€ [m].7~[m].4
ACC.7~ACC.4€ [m].3~[m].0
SRR AL
TO | PDF | OV | Z AC C
SZ [m]  WEREAEAAEZD €07, Bk T —4&%54
i« AFG A S PIRT BIE A% 2% N BB 0, O 0 MBI F—AT454, RIUJBGEAE H i d
L PATHIR PTIRI R —4&484, JEHA—A 2 H DS IR IR 2 (AR 2 ).
TIHAT T — 5352 (— MRS,
B R W [m]=o0, P N —ATHES.
SR AT
TO | PDF | OV | Z AC C
SZA [m]  Hfrfbasit s 2nes, WERNAEA €07, NIBkd N —4484
R AFRA LI A NI EUE R4 0, A8 0 Bkt F—4745 4, RUEGEAE Hiida 4
PAT I T I N — 45354, FRHAN—N 2 T DA IR A 1048 2 (AR 2 )
HAEAF A 28 WAL B R IN2%, MAEAER A RFEAL . BT F— &L (— M a2 M
).
eSO WA [m] =0, Bt FN—1T#E4, I ACCE [m].
ALY YA
TO | PDF | OV | Z AC C
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SZ [ml.i  WERBHEAARESS I i “07, WIBkE ~—4%+454
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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 — — 3.4

I — 0.1 —

J 0.73 — 1.03

K 0.1 — 0.2

a 0° — 7°
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