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—. MR

HS12864-17 i ] KS0108 (= L.t ) AE hsthilas, 1EHC M6800 R4 7, HA 8 finifil
Pridk. BRSPS LETE . B KS0108 #1464 X 64 {7 (512 “#15) 1.7~ RAM, HS12864-17
WoRBE ER) 64X 64 £1, 278 RAM v R HAAE N B R IKEh (5 5. HS12864-17 HATHAF a2 5,
IR INAEM R 5. HS12864-17 %1 COB T &4HIME .

. MBS
1. SMEH

4-2 3.00
10.00 2.54*19=48.26 2 0.
Tﬁ% ﬂ 0.80 / —==-1.60

—@ 1&@00@0000@0000000@0 ? L
77777 —+-0.48
ami —
o lagg
IS =
HEHZZ . 128x64 dots | | E |
NORR | | © f
— | OO M
© LM m o <
[/ | 2
% =N
)% | % B o) ——0.04
3383 66.52(A.A) I
Nt 7087108\6-A)4> 8.7+0.3
86.60+ 0.3 MAX13.5

2. EEINERGS

Tt H broofE R ) L
B kB 86.6X61.2X13.5 (max) mm
L 1§, 70.7X38.8 mm
17 5 5B 128 X 64 dots
Mo 0.48<0.48 mm
SN 0.52X0.52 mm
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=, B

1. e X

B e HLT ThReHiA

1 VSS ov FE Y5 b

2 VDD 50V |t 5.0V
3 VO Uiy LCD 3K H IR A Ao Cof B IR
4 RS H/L TR e HURA A K I A
5 R/IW H/L BIEES e BERAE fik: B#AE
6 E H, H->L | {EREfES
DBO
7-14 ~ H/L A2k
DB7
15 cs1 H FIEES 1, WA, RMBAYBE 64X64 5
16 CS2 H LS 2, AR, XNATBE 64X 64 14

17 | IRST H/L ShifEYs, KA

18 Vout Ik B i i

19 | LEDA 5.0V HHIEK

20 | LEDK oV ek

BeiE: 19 A2 20 BT VA B3k, B atAR b ag ks kb,

2. BARTAFEH
(1 ZHETAEHEE (Vdd): 4.5~5.5V

(2) HyEHL (VSS) oV
(3) AR (Ta) -20~70°C (FEdD)
(4) AP E (Tstg) « -30~80°C

3. HAREME QR4 F Ta=25, Vdd=5. 0+/-0. 25V)
(1) ByANFEHAE(Vih): 3. 5Vmin
(2) BANEHP (Vi) . 0. 55Vmax
(3) P (Voh) : 3. 75Vmin
(4) RS (Vol) : 1. OVmax
(5) TAEHR: 8. OmAmax (F: ANEiFIGHLii)
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4. JR B

KS0107 |64COM LCD PANEL
or Eqv 128x64 dots

64SEG ~64SEG

VDD
VSS
VO

VOUT=——

DC/DC KS0108 KS0108
Converter or Eqv or Eqv

DBO-DB7
RS,R/W,E,/RST
CS1
CS2

- -~ LED Backlight

LEDK

5. HS12864-17 [AI%F L EE iR

HS12864-17 A5 47 & HLi, A i 70 i Vout AV HH, Bk P = A o] 38094 s g 1
(4 VO Sy, HH LRSS LR o — A LU RE T T i G o Pt m) DAE b i B ) S At A 40
SENE A% SN EL R R T Y
20K

<
=

TOA

6. HS12864-17 [ A7 HL %%

HS12864-17 $R(L5 31 BI/RST, /RST RATH A ol W P XA G AT 477 B .
HS12864-17 S de IO A7 RC ST LB, (I RST B VCC 4% K% 10K (BB, ik
0. 1uF 7%, BRI/ NEISIRIIN D, ISR AINL, MR, (EXHBH A KS0108
A RT LSRR D SE R, BN T — AT

FH P EE I AT B SURS 2 R0/RST %, FLAE FERLII 0 A4 0 42 R o s 858 1/0 11,
S PR P A

HERUIR, W1R/RST WRAON R H ek, 5 2 A — ELA TR RORA, EHRE R B,
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b, B
Tcuc
E ——  Pweh Pwel —
Tds
Tas — | L
RIW Tah
/CS1 /CS2 <
CS3
D/l - Tdhw -
Tdsw
D0-D7
(WRITE)
| —Tdhr
D0-D7 Tddr - B
(READ) ‘ ‘
KS0108# 354k i -
N FE 250k (Vdd=2.7~5.5V,Vss=0V Ta= -20°C~+75°C )
mE "s B/ME BAE E:<N v
E JE3ImS fa) Teyc 1000 — ns
E s HPme Pweh 450 — nS
E & HL 50 Pwel 450 — nS
E _LFHESTE] Tr — 25 nS
E R TE Tf — 25 ns
ol 7 37 B JR) Tas 140 — nsS
HohELRFF I Ta) Tah 10 — nS
B 13 37 A Tdsw 200 — Ns
pg adagE) Tddr — 320 Ns
BRI A ('5) Tdhw 10 — nS
B R EER A () Tdhr 20 — Ns
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B, U

1. 84 ¥IR
54 42 FK BEHIRE RN

RS |R/W| D7 | D6 D5 D4 | D3| D2 | DL | DO
W R E 0 0 0 0 1 1 1| 1]|11]0D
WoREIHRITIRE | 0 0 1 1 L5 L4 | L3|L2|Ll|LO
L H b A 0 0 1 0 1 1 1 | P2 | PL|PO
B Mk 15 0 0 0 1 C5 C4 |[C3]C2]CLl]|CO
SEHCRES T 0 1 | BUSY | O |ON/OFF |RESET| 0 | 0 | 0 | O
5 ook 1 0 O
IEST R Ei 1 1 O

2. R IIBETEM
I A& KS0108 #5425 N FE A -

!
PR T

!
BUSY=07?

!
R A B R B
[T A€

(1)  EWREFZZF (read status)

% | BUSY | 0 NO/OFF RESER 0 0 |0 0
® BUSY=1 %/ KS0108 IEA/EALPE T EALACK I HE 4 st . b 32 L i s g B, ANReRe sz i
RET-LUAMEATATHEEE . BUSY=0 £~ KS0108 # #afil iitg CLAb T “HER LT RA, SfFIH
G R
® ON/OFF: E/xaii kA . ON/OFF=1 &7k Bk
ON/OFF=0 &/~ T Wik 4 o
® RESET &/ HT KS0108 [ LAEIRAS, R RST uii i HL IR
2 RST M SR A KS0108 4b T4 A7 TR A&, RESET=1.
2 RST Jy iy SRS, KS0108 iy iE % TAFIRA, RESET=0.
® i A RO S I A ROIRAS T K BUSY bRk HUATE BUSY=0 B, THEL
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Xt KS0108 H#AFE A R 25 DRI vE SHIAE BRI KS0108 1 2 1, BB HR A 74 K BUSY
A 07, AN €07, WITFEHLTESERE, B4 BUSY=0 M.

(2) ERFFK (display on/off)
R 0 0 1 1 1 1 1 D

ZAE AW B ORI R ZSHPIRAS, i Bon B R B 2 10 TAE 7, sl Bos B R

D Ao BoR TP RO . 24 D=1 A B8Rk E, BaRBdRBiEss B T, SoRbt b EIFTVET
MR HERTERE S+ ON/OFF=0,

2 D=0 HKEBREE, BRBUESASNES, BRREARNTRRE, HEBREMES IR WL
N, fEIRA41+ ON/OFF=1.

(3) BrripiTiE (Display start line)
1% X 1 1 L5 | L4 | L3 | L2 | L1 | LO
ZIRARE T oA T ARSI N 2. KS0108 A 64 47 WA Fiae 1, %354 L5TL0 4t
ANARARAT IR AL, HUEAE 073FH (1764) YU, "EMlE T WoR bt b de I —47 b B (1) 2 /s A7 i 4 1)
ITHhE . G e IR R, ST BRSO Clnhn— B —)  BORERAAIT T AEAR A, SR bR
8RN A O I A T N = o I [ R T A7V O

(4) T TEHhE ¥ B [Set page(X address)]
1% 1 0 1 1 1 P2 | PL | PO
ZIRAWE T DU bl ----X bl A7 B A . KS0108 K WonfFfifias s i T 8 1L, FRARASH
P2~P0 #t /& L € iy T 2SR bk, BUEVEEY 0~7TH, AR 1~8 1. %IR8 HE T LG
BB RAER AW — A v AT .

(5)  FHbhk ¥ E (Set Y address)
52N 0 1 C5 | c4 | c3 | c2 | c1 | co
ZIEAWE T Y il s N %, C5~C0=0~3FH (1~64) fCFEIE—Ti L3 —fcHht, b
Je I — WS B S B AR X AN e BT . Y HUhE M EES EA Ashin—IhRg, NSRS B G e
B asn—, B LAEESAT S SRR, Y bk TR R R R B
U B 15 RN A Mk P v B SN A7 A A B T ME— R e ROk, R SR I s U 1 A
T HUREIETE

(6) TEBERYEYE (Write display data )
RN 8 AL B S NG HT O 1 BonAr G2 I e, B sE U AT B A s —

(1) #EEREIE (Read display data)
-5y 2 b
AR KS0108 42 (4 i Zr fras N A5 i, ARG Atk v 508 B sl —.
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7N~ HS12864-17 5 MCU 305

ENESS W
gg? i P1.0 vCC ;g i veC
N~——— = P11 PO.0 GND
N\, DB2 3 38 3
= Pl.2 Po.1 = — Vo
N\, DB3 4 37 N e
P13 P02 RIW
N\, DBbi & 36 N\, T B
- Pl.4 P0.3 E
N, DB: 6 33 N, RS 6
= Pl.5 PO.4 = RS
N\, DB6 * Pl oS 34 NI ool
N\_DE* S P17 P06 ;; \_cs2 S Cs2
N E 10 ] RBST Po.7 31 DB0 10 RST
— P3.0 31 DBO
N, RW 11 30 N\, DBl 11
P3.1 30 - DB
17 20 N\, DBz 12
— 1 P32 20 = DB2
N, RS 13 28 N\, DB3 13
= P33 P2.7 = DB3
Cc3z 14 27 \. DB+ 14
P34 P26 - DB4
Csl 15 265 DB: 15
T P3.5 P25 55 TR DB
= P3.6 P2.4 - =22 - DRE
17 24 . DB7 1
= P3.7 P2.3 53 3 DB?
XA P2.2 VEE
Lo XB P2.1 2 L
20 GND P20 21 DOREFHRE
T vee
TEFEET S adumm
) 0.1uF
N R——— i
ANV Ea
; skeksfekiskokskoksoksiokakeskoksoksokekokskokskokkekokekokskokakskokskoksokaiekokskokskokekokskokskokkekorekokskokkekokskokslokakokokskok sk
DL CPU=89C52 *
:RS=P3. 0 R/W=P3. 1 CS1=P3. 3 CS2=P3. 5 *

:FOSC=12MHz DO-D7=P1. 0-P1. 7 E=P3.2 /RSET=/(CPU RSET) *

RS EQU P3.3
RW EQU P3.1
EN EQU P3.0
CS1 EQU P3.5
CS2 EQU P3.4
DATBUS EQU P1

CoM EQU 30H
DAT EQU 31H
0X EQU  32H
oY EQU 33H
XPAGE EQU 34H
CODER EQU 35H
COUNT EQU 36H
DOT EQU 37H
CONT  EQU 38H

START :
ORG ~ 0000H
LJMP  MAIN
ORG  0060H
MAIN:
MOV SP, #60H

LCALL DEL_20MS
MOV P3, #OF8H  ;CS1=H, CS2=H, .=} & =
LCALL INI

MOV DPTR, #PIC1

LCALL WPIC
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INT:

WPIC:

WP1:

Wp2:

WP3:

WCL:

WC11:

WC2:

MOV
LCALL
MOV
LCALL
LJMP

MOV
LCALL
LCALL
MOV
LCALL
LCALL
RET

MOV
MOV

MOV
ORL
PUSH
MOV
LCALL
MOV
LCALL
MOV

MOV
MOVC
MOV
INC
LCALL
DJNZ
pPopP
MOV
LCALL
MOV
LCALL
MOV

MOV
MOVC
MOV
INC
LCALL
DJNZ
INC
DJNZ
LCALL
RET

CLR
SETB
CLR
SETB

MOV
SETB
MOV
CLR
JB
CLR
MOV
SETB
CLR
RET

SETB

DPTR, #PIC2
WPIC
DPTR, #PIC3
WPIC
MAIN

COM, #0COH
WC1
WC2
COM, #3FH
WC1
WC2

XPAGE, #00H
R3, #8

A, XPAGE
A, #0B8H
ACC
CoM, A
WC1

COM, #40H
WC1

R2, #64

A, #00H
A, @A+DPTR
DAT, A
DPTR

WD1

R2, WpP2
ACC
COM, A
WC2

COM, #40H
WwC2

R2, #64

A, #00H

A, @A+DPTR
DAT, A
DPTR

WD2

R2, WP3
XPAGE

R3, WP1
DEL_1500MS

CS1
CS2
RS
RW

P1, #0FFH
EN

A, P1

EN
ACC. 7, WC11
RW

P1, COM

EN

EN

CS1
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CLR
CLR
SETB
WC21:

MOV
SETB
MOV
CLR
JB
CLR
MOV
SETB
CLR
RET

WD1:
CLR
SETB
CLR
SETB

WD11:
MOV
SETB
MOV
CLR
JB
SETB
CLR
MOV
SETB
CLR
RET

WD2:
SETB
CLR
CLR
SETB

WD21:
MOV
SETB
MOV
CLR
JB
SETB
CLR
MOV
SETB
CLR
RET

DEL 20MS:
MOV
D2:
MOV
D1:
NOP
NOP
NOP
DJNZ
DJNZ
RET

DEL_100MS:
LCALL
LCALL
LCALL
LCALL
LCALL
RET

CS2
RS
RW

P1, #OFFH
EN

A, P1

EN
ACC. 7, WC21
RW

CS1
CS2
RS
RW

P1, #0FFH
EN

A, P1

EN

ACC. 7,WD11
RS

CS1
CS2
RS
RW

P1, #OFFH
EN

A, P1

EN
ACC. 7, WD21
RS

RO, #20

R1, #200

R1,D1
RO, D2

DEL_20MS
DEL_20MS
DEL_20MS
DEL_20MS
DEL_20MS

10
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DEL_500MS:
LCALL DEL_100MS
LCALL DEL_100MS
LCALL DEL_100MS
LCALL DEL_100MS
LCALL DEL_100MS
RET

DEL_1500MS:
LCALL DEL_500MS
LCALL DEL_500MS
LCALL DEL_500MS
RET

PICI:

DB  OFFH, OFFH, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 0031, 003H, 003H,
DB 003H, 003H, 003H, 003H, 003H, 0031, 003H, 003H, 003H, 0034, 0031, 003H, 003H, 003H, 0034, 003H,
DB 003H, 003H, 083H, 083H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H,
DB 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 043H, 0C3H, 0C3H, 003H, 0031, 003H, 003H,
DB 003H, 003H, 003H, 083H, 083H, 0031, 003H, 003H, 003H, 0034, 0031, 003H, 003H, 003H, 0034, 003H,
DB 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H,
DB 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 0031, 003H, 003H,
DB 003H, 003H, 003H, 003H, 003H, 0031, 003H, 003H, 003H, 0034, 0031, 003H, 003H, 003H, OFFH, OFFH,
DB OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 010H, 030H, 031H, 0A3H, 0C3H, 040H, O0EH, 02FH, 0B1H, O0BDH, OEDH, OE1H, 085H,
DB 08DH, OD9H, 0D3H, 083H, 001H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 040H, 060H, OFFH, OFFH,
DB 021H, 020H, 000H, OFEH, OFEH, 000H, OFCH, OFCH, 000H, 000H, OFFH, OFFH, 000H, 000H, 000H, 000H,
DB 000H, 010H, 030H, 030H, 021H, 0C3H, 0C3H, 00AH, 01AH, 072H, 0E2H, 0C2H, OF2H, 07FH, 03FH, 007H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 03EH, OFEH, 0CAH, OCAH, OCAH,
DB 0CAH, 04AH, 0CAH, OCAH, OFEH, 03EH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
DB OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 010H, 038H, 03CH, 01FH, 043H, 060H, 031H, 019H, 00DH, 007H, OFFH, OFFH, 006H,
DB 00CH, 01CH, 038H, 030H, 030H, 020H, 020H, 000H, 000H, 000H, 008H, 008H, 00CH, 00CH, 007H, 007H,
DB 042H, 073H, 03DH, 00FH, 003H, 000H, 00FH, 00FH, 000H, 0COH, OFFH, OFFH, 000H, 000H, 000H, 000H,
DB 000H, 010H, 038H, 03CH, 03FH, 033H, 010H, 018H, 00CH, 006H, 007H, 003H, 007H, 00EH, 01CH, 01CH,
DB 018H, 010H, 010H, 010H, 000H, 000H, 000H, 000H, 084H, 084H, 0C4H, 065H, 03DH, 01FH, 007H, 004H,
DB 004H, 004H, 07FH, 07FH, 004H, 004H, 004H, 004H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
DB  OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 080H,
DB 0COH, 040H, 040H, 068H, 038H, 0BOH, 0AOH, 020H, 060H, 060H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, OEOH, OEOH, 000H, OFOH, OFOH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 040H, 040H, 040H, 040H, 0COH, OEOH, 078H, 058H, 060H, 020H, 020H, 020H, 020H, 020H, 000H, 000H,
DB 000H, OCOH, OEOH, 0AOH, OEOH, 060H, OEOH, OEOH, OAOH, 0BOH, OFOH, OFOH, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 0COH, 0COH, 010H, 010H, 070H, OEOH, 080H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 020H, 0AOH, 0AOH, OBOH, 090H, 010H, 010H, OFOH, OFOH, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
DB OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 021H,
DB 021H, 024H, 0ADH, OFBH, 072H, 03FH, 05FH, 0C8H, 088H, 088H, 008H, 000H, 000H, 000H, 000H, 080H,
DB 082H, 08EH, 08CH, OFFH, OFFH, 040H, 07FH, 07FH, 04CH, 046H, 043H, 043H, 040H, 000H, 000H, 020H,
DB 030H, 018H, 00CH, 006H, OFFH, OFFH, 02AH, 02BH, 0291, OFFH, OFFH, 000H, 000H, 000H, 000H, 000H,
DB 000H, OFFH, OFFH, 005H, 007H, 006H, OFFH, OFFH, 0CEH, 05AH, 03BH, 06DH, 064H, 040H, 040H, 040H,
DB 000H, 010H, 018H, 00CH, 0C7H, OE3H, 0BOH, 09CH, 0CCH, 050H, 070H, OE1H, 0C3H, 006H, 006H, 004H,
DB 004H, 000H, 000H, 000H, 01CH, 03DH, 025H, 0251, 036H, 01EH, 01EH, 080H, 080H, OFFH, OFFH, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
DB OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 002H,
DB 002H, 003H, 001H, 000H, 000H, 000H, 000H, 000H, 001H, 001H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 003H, 0034, 000H, 001H, 003H, 003H, 001H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 001H, 001H, 000H, 000H, 000H, 001H, 001H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 001H, 001H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
DB  OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OF8H, OFEH, 006H,
DB 086H, OFEH, 078H, 000H, 000H, 004H, 006H, 0F2H, OFEH, 00EH, 000H, 000H, 000H, 000H, 00CH, O1EH,
DB OF2H, OF2H, 000H, 000H, 000H, 000H, 00CH, 01EH, OF2H, 0F2H, 000H, 000H, 020H, 020H, 020H, 020H,
DB 020H, 020H, 020H, 000H, 000H, OCEH, OFEH, 032H, OFEH, OCEH, 000H, 000H, 000H, OFOH, OFCH, 03EH,
DB OF2H, OFOH, 000H, 000H, 000H, 000H, 002H, OFEH, OFEH, 000H, 000H, 000H, 000H, 000H, 002H, OFEH,
DB OFEH, 000H, 000H, 000H, 000H, 070H, 078H, 04CH, OFEH, OFEH, 000H, 000H, 000H, 000H, 002H, 012H,
DB 03EH, OEEH, 0COH, 000H, 000H, 000H, 002H, OFEH, OFEH, 000H, 000H, 000H, 000H, 004H, 086H, 0E2H,
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07EH, 01EH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
OFFH, OFFH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0C1H, 0C3H,
0C3H, 0C1H, 0COH, 0COH, 0COH, 0COH, 0C1H, 0C1H, 0COH, 0COH, 0COH, 0COH, 0COH, 0C1H, 0C3H, 0C3H,
0C1H, 0COH, 0COH, 0COH, 0COH, 0C1H, 0C3H, 0C3H, 0C1H, 0COH, 0COH, 0COH, 0COH, 0COH, OCOH, OCOH,
0COH, 0COH, 0COH, 0COH, 0COH, 0C1H, 0C3H, 0C2H, 0C3H, 0C1H, 0COH, 0COH, 0COH, 0C1H, 0C3H, 0C2H,
0C3H, 0C1H, 0COH, 0COH, 0COH, 0COH, 0C1H, 0C1H, OC1H, 0COH, 0COH, 0COH, 0COH, 0COH, OC1H, OC1H,
0C1H, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0C1H, OC1H, OCOH, 0COH, 0COH, 0COH, 0C3H, OC3H,
0C3H, 0C1H, 0COH, 0COH, 0COH, 0COH, 0C1H, OC1H, OC1H, 0COH, 0COH, 0COH, OCOH, OC1H, 0C1H, 0C1H,
0C1H, 0C1H, OCOH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, OFFH, OFFH,

OFFH, OFFH, 003H, 003H, 003H, 003H, 0031, 003H, 003H, 003H, 0034, 003H, 003H, 003H, 0034, 003H,
003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H,
003H, 0034, 003H, 003H, 003H, 003H, 0031, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H,
003H, 0034, 003H, 003H, 003H, 0034, 0031, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 0034, 003H,
003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H,
003H, 0034, 003H, 003H, 003H, 003H, 0031, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H,
003H, 0034, 003H, 003H, 003H, 0034, 0031, 003H, 003H, 003H, 0034, 003H, 003H, 003H, 0034, 003H,
003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, OFFH, OFFH,
OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 0104,
018H, 018H, OF8H, OFCH, OFCH, OFEH, OFEH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 070H, 038H,
01CH, 01CH, 01EH, 03EH, 07EH, OFEH, OFEH, OFCH, OF8H, 0FOH, 000H, 000H, 000H, 000H, OFOH, OF8H,
OFCH, OFCH, OFEH, 0C6H, 082H, 002H, 002H, 006H, OFEH, OFCH, OF8H, OFOH, 000H, 000H, 000H, 0204,
070H, OEOH, 0COH, 080H, 000H, 000H, 000H, 000H, 080H, 0COH, OEOH, 070H, 020H, 000H, 000H, 000H,
000H, 000H, 080H, OEOH, OFOH, OFOH, 038H, 01CH, 00CH, 00CH, 006H, 006H, 002H, 002H, 000H, 000H,
000H, 000H, 000H, 000H, 000H, 080H, 060H, OFOH, OF8H, OFEH, OFEH, OFEH, 000H, 000H, 000H, 000H,
000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
000H, 000H, OFFH, OFFH, OFFH, OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
000H, 000H, 080H, 0COH, OFOH, 07FH, 03FH, 00FH, 007H, 001H, 000H, 000H, 000H, 000H, 080H, 0C3H,
OE7H, OE7H, 03FH, 01FH, 03FH, 07FH, OFEH, OFFH, OFFH, 0F9H, OF1H, 0COH, 000H, 000H, 000H, 000H,
080H, 0COH, OE1H, 073H, 03FH, 01EH, 01EH, 03FH, 073H, OE1H, 0COH, 080H, 000H, 000H, 000H, 000H,
OF8H, OFFH, OFFH, OFFH, OFFH, 003H, 002H, 002H, 00EH, OFEH, OFEH, OFCH, 0F8H, OFOH, 000H, 000H,
OEOH, ODOH, 0C8H, 0C6H, 0C1H, 0COH, 0COH, OFFH, OFFH, OFFH, OFFH, OFFH, 0COH, 0COH, 000H, 000H,
000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 0204,
020H, 020H, 03FH, 03FH, 03FH, 03FH, 03FH, 030H, 020H, 020H, 000H, 000H, 000H, 020H, 030H, 038H,
03CH, 03EH, 03FH, 03DH, 03CH, 03CH, 03CH, 03CH, 03CH, 03EH, 003H, 000H, 000H, 000H, 007H, 00FH,
01FH, 03FH, 030H, 020H, 020H, 020H, 030H, 03FH, 01FH, 01FH, 00FH, 003H, 000H, 000H, 000H, 001H,
003H, 001H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 001H, 003H, 001H, 000H, 000H, 000H,
001H, 007H, O0FH, 01FH, 01FH, 03CH, 020H, 020H, 030H, 03FH, 01FH, 01FH, 00FH, 003H, 000H, 000H,
001H, 001H, 001H, 001H, 001H, 001H, 001H, 03FH, 03FH, 03FH, 03FH, 03FH, 001H, 001H, 000H, 000H,
000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
0COH, 0COH, 0COH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 0COH, 0COH, 000H, 000H, 000H, 000H, 000H, 000H,
000H, 000H, 000H, 000H, 000H, 000H, 000H, 080H, 080H, 000H, 000H, 000H, 080H, 080H, 000H, 000H,
000H, 0COH, 0COH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
000H, 080H, 080H, 080H, 080H, 080H, 080H, 080H, 080H, 080H, 080H, 080H, 080H, 080H, 000H, 000H,
000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
000H, 000H, 000H, 080H, 080H, 080H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 080H, 080H, 0COH, 060H, 070H, 058H, 04EH, 047H,
043H, 0C1H, 0C3H, 047H, 04CH, 07CH, 078H, 070H, 060H, 060H, 040H, 040H, 000H, 000H, 000H, 000H,
000H, 000H, 000H, OEOH, OEOH, 020H, 020H, 020H, 03FH, 03FH, 022H, 022H, 022H, 0E2H, 0E2H, 022H,
002H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH, 001H, 039H, 07FH, 0C7H, 083H, 0C2H, OFAH,
OBFH, 08FH, OFBH, OFAH, 092H, 082H, 0C2H, 042H, 002H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
000H, 07FH, 07FH, 048H, 0C8H, 0C8H, 048H, 048H, 0C8H, 0C8H, 048H, 07FH, 07FH, 000H, 000H, 000H,
000H, 000H, 000H, 000H, 020H, 020H, 020H, 021H, 021H, OA1H, 0A1H, OA1H, 021H, OE1H, OE1H, 021H,
OA1H, 0A1H, 021H, 021H, 020H, 030H, 010H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 080H, 080H, 084H, 084H, 084H, 084H, 084H,
084H, OFFH, OFFH, 084H, 084H, 084H, 084H, 084H, 084H, 080H, 080H, 000H, 000H, 000H, 000H, 000H,
080H, 0COH, OFOH, 03FH, 00FH, 004H, OE4H, OE4H, 084H, 004H, 024H, 0E4H, 0C4H, 00FH, 01FH, 070H,
OEOH, 0COH, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH, 004H, 00CH, 00CH, O0FH, 00FH, 008H, 008H,
008H, 008H, OFFH, OFFH, 008H, 008H, 008H, 00CH, 00CH, 008H, 000H, 000H, 000H, 080H, 080H, 080H,
086H, 0BEH, 0B8H, 090H, OFFH, OFFH, 080H, 080H, OFFH, OFFH, 0BOH, 098H, O8EH, 086H, 082H, 082H,
000H, 000H, 000H, 000H, 040H, 060H, 030H, 01CH, 00EH, 007H, 083H, 080H, 080H, OFFH, OFFH, 000H,
000H, 001H, 003H, 006H, 01CH, 038H, 030H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
OFFH, OFFH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH,
0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH,
0C1H, 0C1H, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH,
0C1H, 0C1H, 0COH, 0COH, 0COH, 0COH, 0COH, OC1H, OC1H, 0COH, 0COH, 0COH, OCOH, OCOH, 0COH, 0COH,
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DB 0COH, 0COH, 0C1H, 0C1H, OC1H, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, OCOH,
DB 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, OCOH,
DB 0COH, OCOH, 0COH, OCOH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0C1H, 0C1H, OC1H, OCOH,
DB 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, OFFH, OFFH,

PIC3:

DB OFFH, OFFH, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H,
DB 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 0031, 003H, 003H,
DB 003H, 003H, 003H, 003H, OE3H, OE3H, 003H, 003H, 003H, 003H, 0031, 003H, 003H, 003H, 003H, 083H,
DB 083H, 003H, 003H, 003H, 083H, 0C3H, 0C3H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H,
DB 003H, 043H, 0C3H, 083H, 003H, 003H, 043H, 043H, 0C3H, 083H, 003H, 003H, 003H, 0031, 003H, 003H,
DB 003H, 003H, 043H, 0C3H, 083H, 0831, 083H, 083H, 0C3H, 043H, 0431, 0C3H, 0C3H, 003H, 0034, 003H,
DB 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H,
DB 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 003H, 0031, OFFH, OFFH,
DB OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 014H, 0B4H, OE6H,
DB  OFEH, OBEH, 008H, 08FH, OF7H, OF6H, 08AH, 00EH, 006H, 002H, 000H, 000H, 000H, 008H, 008H, 028H,
DB OF9H, OD9H, 03FH, 03FH, 031H, 010H, OFEH, OFFH, 011H, 01FH, 01FH, 000H, 000H, 000H, 008H, 008H,
DB 00CH, OFCH, OFCH, 0COH, 0C4H, 0C4H, 064H, 03CH, 01EH, OF2H, 0F2H, 002H, 002H, 002H, 000H, 000H,
DB 000H, OFFH, OFFH, 000H, 038H, 038H, 02CH, 024H, 03CH, 01CH, 000H, OFFH, OFFH, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
DB  OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OEOH, OEOH, 002H, 083H, 081H, 000H,
DB 000H, 004H, 006H, 003H, 001H, 000H, 001H, 003H, 0C6H, 0C6H, 004H, 084H, 080H, 001H, 001H, 001H,
DB 001H, 001H, 001H, 001H, 001H, 003H, 002H, 002H, 006H, 086H, 086H, 002H, 002H, 000H, 000H, 0COH,
DB 0COH, 001H, 003H, 003H, 001H, 000H, 002H, 006H, 087H, 083H, 080H, 080H, 080H, 080H, 080H, 0COH,
DB 040H, 043H, 0C3H, 0COH, 000H, 000H, 000H, 000H, 000H, 000H, 082H, 087H, 007H, 000H, 000H, 000H,
DB 000H, 0COH, 0COH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
DB OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 090H, 092H, OFEH, OFFH, 0691, 02FH, OBFH, OFCH, 0E4H, 035H, 015H,
DB 000H, 000H, 000H, 000H, 010H, 018H, 00CH, OFFH, OFFH, 000H, OFEH, OFEH, 001H, 001H, 001H, 001H,
DB OFFH, OFFH, 000H, 000H, 000H, 000H, OF8H, OFCH, 02EH, 02FH, OFDH, OFCH, 018H, 01CH, 077H, 067H,
DB 006H, OFEH, OFEH, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH, 06CH, 038H, 0BEH, OEEH, 068H, 038H,
DB 03EH, O6EH, OFFH, OFFH, 000H, 000H, 000H, 000H, 008H, 028H, 068H, 0CDH, OF5H, 0F4H, 084H, 0COH,
DB 0COH, 07FH, 03FH, 026H, 0E2H, OE2H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
DB OFFH, OFFH, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 001H, 001H, 001H, 002H, 007H, 007H, 001H, 001H, 001H, 000H, 001H, 003H, 006H,
DB OOFH, OOFH, 000H, 000H, 000H, 000H, 000H, 007H, 007H, 000H, 003H, 003H, 000H, 000H, 000H, 002H,
DB 007H, 007H, 000H, 000H, 000H, 000H, 000H, 003H, 003H, 001H, 0031, 003H, 000H, 000H, 000H, 002H,
DB 006H, 007H, 003H, 000H, 000H, 000H, 000H, 000H, 003H, 003H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 002H, 006H, 007H, 003H, 000H, 000H, 000H, 002H, 002H, 002H, 003H, 001H, 000H, 000H, 000H, 007H,
DB 007H, 002H, 002H, 002H, 003H, 001H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H,
DB 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H, OFFH, OFFH,
DB OFFH, OFFH, 000H, 020H, OEOH, OEOH, 000H, 0AOH, OEOH, OAOH, 000H, OEOH, 020H, 020H, OEOH, O0EOH,
DB 000H, OAOH, OEOH, 0AOH, 000H, OEOH, 020H, 020H, OEOH, OEOH, 000H, 0AOH, OEOH, 0AOH, 000H, OEOH,
DB 020H, 000H, 000H, 000H, 000H, 004H, OFCH, OFCH, 040H, 020H, OEOH, 0COH, 000H, 000H, 0COH, OEOH,
DB 0AOH, 020H, 060H, 000H, 004H, OFCH, OFCH, 000H, 000H, 0COH, OEOH, 020H, 060H, 060H, 000H, 020H,
DB OEOH, OEOH, 040H, 020H, OEOH, 0COH, 020H, 020H, OEOH, 0COH, 000H, 000H, 000H, 000H, 000H, 000H,
DB 0COH, OEOH, 020H, 060H, 060H, 000H, 000H, 0COH, OEOH, 020H, 020H, OEOH, 0COH, 000H, 020H, OEOH,
DB OEOH, 040H, 020H, OEOH, 0COH, 020H, 020H, OEOH, 0COH, 000H, 000H, 000H, 000H, 000H, 000H, 0COH,
DB OEOH, 020H, 060H, 060H, 000H, 020H, OEOH, 0EOH, 040H, 020H, OEOH, OCOH, 000H, 000H, OFFH, OFFH,
DB OFFH, OFFH, 000H, 000H, 001H, 00FH, 00EH, 001H, 001H, 00FH, 00EH, 001H, 000H, 000H, 001H, 00FH,
DB OOEH, 001H, 001H, 00FH, O0EH, 001H, 000H, 000H, 001H, O0FH, O0EH, 001H, 001H, 00FH, O0EH, 001H,
DB 000H, 000H, 00CH, 00CH, 000H, 008H, O0FH, O0FH, 008H, 000H, 00FH, 00FH, 008H, 000H, 00CH, 009H,
DB 00BH, 00FH, 006H, 000H, 008H, 00FH, 00FH, 008H, 000H, 007H, 00FH, 008H, 008H, 004H, 000H, 008H,
DB OOFH, OOFH, 008H, 000H, 00FH, 00FH, 008H, 000H, 00FH, 00FH, 008H, 000H, 00CH, 00CH, 000H, 000H,
DB 007H, O0FH, 008H, 008H, 004H, 000H, 000H, 007H, 00FH, 008H, 008H, 00FH, 007H, 000H, 008H, 00FH,
DB 0O0FH, 008H, 000H, 00FH, 00FH, 008H, 000H, 00FH, 00FH, 008H, 000H, 00CH, 00CH, 000H, 000H, 007H,
DB OOFH, 008H, 008H, 004H, 000H, 008H, 00FH, 00FH, 008H, 000H, 00FH, O0FH, 008H, 000H, OFFH, OFFH,
DB OFFH, OFFH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH, 0COH,
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