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ABSTRACT
Bit Error and Distortion meter for Asynchronous Communication

Bit Error and Distortion meter is an eguipment for detecting the
error in Asynchronousedata Communication System. Its specifications refer
to CCITT standards , which operates in low speed approximate 50-300 bit
/second by transmitting its generated data to thetransmtitter and receiver
instrumen then looping that data back to Bit Error and Distortion ﬁetéf
equipment. Pick out the recieved data to compare with the transmitted data
then displays it in numeric to show the amount of Error Alphabet and
Transmitted Alphabet.Distortion meter part will take received data to
compare with generated standard time then display it in percent.

Since data transmitting and receiving in some activity takes long
distance which can divided into domestic and international such as MET ,
Flight plan for airtrafficcontrol. These data is an importand information
therefore, if there are somthing error , it will damage or relay the activity
,thus the etecing shoud be operated continuously for the most effective

operation. Moreover, this equipment is cheaper than the imported equipment.
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3E
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01

78
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CD

07

2000

0023

0020

3311

80

23

3311

20

1320

11
12
13
14
15
16
17
18
19

20

STPINT

STPOUT

DATA

STP

STPI

ORG 2000H

EQU  23H

EQU  20H

EQU  1133H

LD A,80H

OuT (STPINT),A ; INITIAL

LD BC,DATA

LD A,B

;B=1 PHASE C=2 PHASE

OuT (STPOUT),A

CALL STPDEL
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200E A7 21 LD  B,A . ALTERNATE PHASE
200F 79 22 D A,C
2010 48 23 LD C,B
2011 18 F§ 24 JR STPI

25
2013 08 26 STPDEL EX  AF,AF’
2014 21 0020 27 LD  HL,2000H
2017 2B ' 28 STPDEL1 DEC  HL
2018  7C 29 LD AH
2019  B5 30 OR L
2014 20 FB 31 JR  NZ,STPDEL1
201C 08 32 " EX  AF,AF’
201D C9 33 RET
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(rad5wifd)  msfRefis251  N15AS93Y SYNC CHARACTER TasfaanamsTusunsu
8251 WNUW HUNT MODE Beaefindnafieiaty uae 8251 388NN HUNT MODE 129 1o
1NN SYNC 16 -

;uﬁ 13 [eudIn159aLIuNdn e CONTROL WORD (MODE WORD) faw
ASYNCHRONOUS WAz SYNCHRONOUS MODE TN MODE WORD ﬁazgndq%ﬁﬁﬂ%ﬁaLnaéﬂauauiﬂﬂ
msieilawasnusatassd  7DH (awnaqasguﬁ 10) w¥pnAunsWdaene WR fu 8251 Bean
asoflasnEtamsfade  ouT  (7pH), Atepfidu $3simad A 1fudnuee MODE WORD
usx 8251 axfpinfiayadderiiudsainedaruauifiu mope worp wwnsititayail Sulioys tu

usnitgnatadifi 8251w§ha1nﬁgn§tﬁn(awaazLﬁunWigtﬁwnﬂqa1€ﬂuaéw§anﬁ1NTERNAL

RESET fidtaas1éndndadaty)

ASYNCHRONOUS MODE
7 6 5 4 3 2 1 0 <— BIT NO.
LIT 11 l l
L : f

s W
]

o

[

0 INVALID

ASYNC MODE, 1x BAUD RATE FACTOR
10 ASYNC MODE, 16x BAUD RATE FACTOR
11 ASYNC MODE, 64x BAUD RATE FACTOR

BITS PER CHARACTOR
BITS PER CHARACTOR
BITS PER CHARACTOR
8ITS PER CHARACTOR

oNOv

O=PARITY DISABLE, 1=PARITY ENABLE
0=0DD PARITY, 1=EVEN PARITY

INVALID

1 ST

1.5 STOP BIT
2 ST

oo
o1
10
11

SYNCHRONOUS MODE

7?7 6 5 4 3 2 1 0 <—BIT NO.

HEEEEERER
(W——

T SYNC MODE

00 BITS PER CHARACTOR
o1

10
11

QANoOu
]
-
-
n
a
mi
a
[o]
I
D
a
D
O
-
o
A

BITS PER CHARACTOR

-

O0=PARITY DISABLE, 1=PARITY ENABLE
0=00D0 PARITY, 1=EVEN PARITY

0=SYNDET QUTPUT
1 =SYNDET INPUT

0=2 SYNC CHARACTER
1=1 SYNC CHARACTER

sUfl 13 n153aLTeNDn MODE WORD
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wilifesndin 8251 WHumsTiindn  uerasrmstsuns Y
ASYNCHRONOUS MODE (Im 0 udz 1 ’znwuainazad¥ 8251 v uwlwivigia wns 8B
saififiu "o ﬁ%gmﬂwﬁu Feazifiunnsi@an1H 8251 W MWL SYNCHRONOUS MODE) fsiuda
KpannsEaBanedn 7DH uREnTMUANSNNaIuRY 8251 Sl

1. nwuaiddn BAUD RATE Ay 2400 BAUD Awnsiifisndmwdas efen

N TxC uar RxC (MY BAUD RATE wad fitfanTtusunsuin o use 1 ofu 17 s
no" gy udunsiifiaanuduseaon Afldwnnnit Baup RATE E 16 w3 64 1
Raefpan NS TUsunsau¥ BAUD RATE FACTOR Liu 16xw3p 64x @uaiy

2. nowendayafasdeaantuiiamon 8 Bn (Bn 2 wae 1 1w 1) Baus
paszTusunsuiifu 5, 6 wla 7 Infiwd wnsEidayelisdaensiasdenanuilitosnin 8
In 8251 awwmsdadngeiiety 1o fvidaniidaiilee 5 Bn 8251 fasninséedn p7-D5
i '

3. n'mue ¥ PARITY BIT tfu parRITY § (D1 4 use 5 fu "1m)

4, 8ol sTop BIT 3w 2 n (n 7 use 6 tiw "1)

ﬁdﬁuﬂagaﬁa:nﬁnwsﬁqﬂﬁﬁﬁwaén 7oH awiflu 111111018 w¥p oFDH &0
w$y geadanad 280 e AfaumsTusunsafeain 8251 udaa Il
LD A, OFDH
OUT (7DH), A
FM3UNSTUSUNSH 8251 WM NI SYNCHRONOUS MODE 4 flazsisaididn
8251 W3UMST LMW L UM URENMUANSITNINLDY 8251 ANl

1. 1#an1¥ 9w SYNCHRONOUS MODE (Bn 0 usz 1 1w "o"ﬁda)

2. \Bandedoyaasutie 8 Bn (In 2 uaz 3 1B w1 theg)

3. AN PARITY @ (@ 4 waz 5 1w "1 uee 0" maEmeu)

4. n*wua i synpeT tHutahim (Bn 6 il "om)

5. nwuAdN SYNC CHARACTER 2 @ (Dn 7 fiu "om)

fatiut 513z idayatlasdeiiuidainedaiugu @ 000111008 w§d 1CH &

wutUsunsafas i unsiaey 8251 a1 Hugad]
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LD A, 1CH
OUT (7DH), A

Fm3ulutmet]l  wReaINde HODE WORD Wu3Saimadeuquudn 8251
fodviniatufl “cpu dwiulu sync cuaracTER wnsiilisrasfieermsas syne
CHARACTER Wifiv 8251 #n 2 ‘il uazfioyaldatly 8251 asflatfuns commanp worp

A9WIMA  ASYNCHRONOUS % wieannilté®e MODE WORD Yy 8251
uda  dayatuideuignaeriiudda madmivenasfiaodnifu commanp worp Hedu aundn 8251
3 WsunsSLindn Sqaéﬁaiwﬁagaﬁdquwﬂﬁﬁﬁ?ﬁaLnaéﬁauauﬁutﬁu MODE WORD

wiliinwuend 8251 mmsiuuasdedaya1® (On o use 2 By "1) W
NMS54tN ERROR FLAG Widdimadsmuz@ie PE, FE use OE &'WSUMSNY INTERNAL
RESET (IR) SMeansofaenridiaumsni¥in 6 (IR) 399 COMMAND WORD tfiu "1" usay
filacfiauiny  INTERNAL RESET #ifu COMMAND WORD Waranifiiv 8251 fida 000101018
I8 15H SWIUNSEY COMMAND WORD WMSSaiaadmiuRuuay 8251 it aansofiaen i

1Au38 L denfiunisde MODE WORD dadusaniuil wadn 7pH

D7 D6 DS D4 D3 02 D1 DO

l EH l IR [ ATS I ER ISBRKI RXE IDTR lTxENI COMMAND INSTRUCTION FORMAT

TRANSMIT ENABLE
1=ENABLE
0=DISABLE

DATA TERMINAL READY __
"HIGH' WILL FORCE DTR
OUTPUT TO ZERO

RECEIVE ENABLE
1z=ENABLE
0=DISABLE

SEND BRERK CHQRRCTER
1=FORCES LOW
O=NORMAL OPERQTION

ERROR RESET
A=RESET_ ERROR FLAG
PE OE FE

REQUEST TO SEN
IGH' WILL FORCE avs
OUTPUT TO0 ZER

INTERNAL RESET
""HIGH' RETURN 82S5iA T
MODE INSTRUCTION FORMAT

ENTER HUNT MODE
1=ENABLE SEARCH FOR
SYNC CHARACTER

CHAS NO EFFECT IN SYNC MODED

NOTE : ERROR RESET MUST BE PERFORM WHENEVER AND
ENTER HUNT ARE PROGRAMMED

sUit 14 M998LTaDNIU COMMAND WORD
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wuns@fifiu  syncuronous MODE a1aasnwma¥ 8251 181§ HUNT MODE ¥
Tammsndin 7 (Bu "1 tunsill comvanp worp axifiu 100101018 Wi 95H

FmiusSdimedindeuiazndafefi®e  $Wampddone  Sessnewihilums
uEAEMIzYae 8251 wvaeiveweg  dnilenaRewanai it uasieiinindums
udaEn g1 vae 8251 Hifmisefumsiudadayagiedn i fusdiats

amiusSmmadanuetl ooy dunsofasmimsesiadeuidiasnsudays
medn  7DH  dudndeg fdunsudagEous1aerNTee 8251 @9 DSR, SYNDET,
TXEMPTY,RXRDY W8 TxRDY twaxtanf CpU nswivenawmianusgunsdiudedoys & miy
8n 3 DnBundatiu asuamsaruilaranafieanmssudedoyarae 8251 Betsaunsailaen

M9 ondniesnai i teemsndon 4w comanp worp tfiu v1n

SYNDET l lbeHPTYII RXRDY I | TXRDY |
NOTJ 1 ¢

E BEFINIT AT IS FIN O

PARITY ERROR

o| A PeRITY ERron T8 N
DETECTED IT IS RESET BY

THE ER BIT OF THE

COMMAND INSTRUCTION

PE DOES NOT INHIBIT

OPERATION OF THE 82S1A

OVERRUN ERROR

TJHE OE FLAG IS SET WHEN
THE CPU DOES NOT READ

A CHARACTER BEFORE

THE NEXT ONE BECOMES
AVAILABLE IT IS RESET UY
THE ER BIT OF THE
COMMAND INSTRUCTION

OE DOES NOT INHIBIT
OPERATION OF THE 82S51A
HOWEVER THE

PREVIQUSLY OVERRUN
CHARACTER IS LOST

FRAMING ERROR (ASYNC ONLY)
THE FE FLAG IS SEY WHEN

RESET BY THE ER BIT OF
THE COMMAND

INSTRUCTION FE DOES
NOT INHIB

OPERATION OF THE 8251A

DATA SET READY

INDICATES THAT THE DSR
IS AT A ZERO LEVEL

suit 15 msdaToednuddsmadionus
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miuinita 3 ﬁuaﬂqﬁdﬂﬂﬂﬂﬂ&ﬁﬂua«nws§hdqﬁagaﬂﬁﬁﬁﬁa
1. PE (PARITY ERROR) 3ztfiu "1" aunsflfl 8251 wuiriRuRawaiaiunmisnsaa
80U PARITY
2. OE (OVERRUN ERROR) azifiu "1" (flafioyntmignde i funivdiogaiin eefiiioye
viniilign cpu 8nueanly
3. FE (FRAMING ERROR) aztfiu "1" uns@lil 8251 msaam sTop BIT “Wiwy
smiuguil 16 szudeeiaietusunsuiidunsdenn 8251 ussmisdade

yappnlumuE BN TALINY 8251

1800 3FDD LD A,ODDH ; LOAD THE MODE WORD IN A REG

1802 D37D OUT (7DH),A ;OUTPUT TO THE 8251

; 2 STOP BITS , ODD PARITY , ENABLE PARITY , 8 BITR/CHAR.

; X 1 BAUD RATE MULTIPIER

1804 3E15 LD A,15H ; COMMAND WORD IN REG

1806 D37D OUT (7DH),A ;OUTPUT TO 8251

; TX ENABLE , RX ENABLE , RESET ERRORS

1808 3E49  LOOP1 LD A,49H ;ASCII "I

180A D37C OUT (7CH),A ;OUTPUT CHARACTER TO TX

180C DB7D  LOOP2 IN A, (7DH) ;READ STATUS REGISTER

180E CB47 BIT 0,A ;TEST BIT O = 1

1810 CAO0C18 JP Z,LOO0P2 + BUFFER NOT EMPTY,KEEP POLLING
1813 Cc30818 JP LOOP1 s BUFFER EMPTY,NEXT CHA.

zﬂﬁ 16 ﬁdaﬂﬁq1ﬁsunsuﬁ%ﬁﬂun151ﬂiunsu 8251
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8251
TTL —>RS=232

RS 232 TTL

e
P

R5-232 <

MF—_

TERMINAL

suil 17 vlantapzunsaudnemsiasnsswing 280 fugunsdmeuan

§Uﬁ 17 (Buanteszunsuugaemsedasenite 280 v guasdusiema

v
(INTERNAL) Tamdnyu 8251 dwlugifl 18 usz 19 T Isudseininteinds waetus

unsafiums fudediogataeinu 8251

1800

1802

1804

1806

3EDD

D37D

3E15

D37D

LD A,ODDH yMODE WORD

OUT (7DH),A ;WRITE TO 8251

LD A,15H ;COMMAND WORD IN REG
OUT (7DH),A ;WRITE TO 8251

; 8251 IS NOW INITIALIZED

+ FIRST THE DEVICE WILL WAIT FOR A CHARACTER TO BE

; SENT TO IT FROM THE TERMINAL

1808

180A

180C

DB7D LOOP1

CBAF

CAD818

IN A, (7DH) ;READ THE STATUS REGISTER
BIT 1,A ;TEST BIT D1 =1
JP Z,LO0P1 ; NOT READY KEEP POLLING

; WHEN WE REACH HERE A CHARACTER IS RECEIVED
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180F DO7C IN A,(7CH) ;READ THE CHARACTER

1811 47 LD B,A

; WE WILL NOT -ERROR CHECK THE DATA

; NOW TO TRANSMIT THE DATA

1812 DB7D LOOP2Z IN A,(7DH) ;READ STATUS REGISTER
1814 CB47 BIT 0,A ; TEST BIT DO = 1
1816 CA1218 JP Z,LOOP2 ; XMIT NOT READY,KEEP POLLING

.
b

; XMIT IS READY TO OUTPUT ANOTHER CHARACTER

1819 78 LD A,B
181A D37C OUT (7CH),A ; CHARACTER TO 8251
181C c30818 JP LOOP1 :START OVER AGAIN

; END OF ECHO ROUTINE

Uit 18 fadetsunsafiiitumsfudedayasewing 280 AugunsduatmaTaniIY 8251
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START

| WRITE MODE WORD PORT 7DH l

8251 IS NOW
INITIALZED

I HRITE COMMAND WORD PORT 70H l

I READ STATUS REGISTER l

NO DATA RECEIVED
FROM TERMINAL

RECEIVE
CHRRACTER FROM
TERMINAL

READ DATA REGISTER
GET RECEIVED CHARWCTER

l READ STATUS REGISTER I

TX BUFFER
NOT EMPTY

TRANSHIT
CHARACTER BACK
TERMINAL

HRITE RECEIVED CHRRACTER
TO TX BUFFER C(ECHO)

Goto @

sufl 19 usmeTadmdavaeTusunsaugd 18
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unA a

AISSESINGLLAZAISNTNI U

MA Distortion Meter

MASFIMIBY  0CITT 1Ewmsfudedpyauuy ASYNCHONOUS axiSudiufiay START BIT
fufiu Low vwia 1 BIT uidemudinioyarun 5,6,7 wia 8 BIT Fedaiwée STOP BIT
fiufu Hiey tepazflvnn 1,1.5 %39 2 BIT AINNASFIW CCITT $9 TIME PERIOD Vauda

BIT asfldasiiiann  Teeil BAUD RATE tHusnn e dafulunis¥adn DISTORTION (#ps
w29 L vaeBayR AU UL UTEYL fsufviae L aainas g u uFrundnaauAnA e
udavasnin L fuiuad i fud pisTORTION

37N BLOCK DIAGRAM

_  START BIT DETECTOR nwih#l CHECK START BIT iHady@® CLOCK ACTIVE LOW
foufazn s wIoM1  DISTORTION tiawy START BIT wiiae=dl ourpur fifiu Hrew deiud
CLOCK GENERATOR t#av msa#d19 cLock

- CLOCK GENERATOR (BD) wwihflsdreminafiieeildniinfiy BIT RATE & W3U CLOCK
flifls ELEMENT/CHARACTOR %38 3434 BIT/CHARACTOR IABaz#¥1q CLOCK uninazasuan
4 FORMAT 5,6,7 %3D 8 BIT/CHARACTOR F641F Hasuudrazddne PULSE UMANNS
RESET ‘WA START BIT DETECTOR ¥ outpur ifiu Low

- CLOCK GENERATOR (50xBD) axiea17ufl = 50 1¥1u89 Bit Rate

- DUAL EDGE PULSE GENERATOR W wi#s#¥19&490s PULSE WAUM 3N DATA INPUT
(#aflar LATCH @17M&a7n BINARY COUNTER Wi fiut¥iesutaifiu LATE upe EARLY udrum@n
fddumderinyg Mux Wudawmadndunie azuuLUSouL fuiudd fuiday pEAK STORE B
f% LATE sz EARLY PEAK STORE

— DISPLAY WWinfludAINATaA1 PEAK STORE Rz DISTORT STORE 1Ap38M1SUBN MUX

- ﬂuum;ﬁ CLOCK GEN.  t33m™eu Uy Uae Ug az8utiy crock andaufliu 50

tM11U8N BIT RATE Uae Uy, Us axgn SET Wi Buwaeasiv so
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- Uy3 wez Upg aswwinfifiuaess puaL EDGE PULSE GEN. Tamazs¥ne PULSE
fwnvaed  1neuT  SnsiuBsuuuse Uj7a,B az s Busnadedymnon e Laten @ Beazude
w2 dw Bedwfifu raTE uwee  EARLY U, wer Uy azifiudaifiud BInary and
countir ¥ B9 vy asifwinifudn tateE wee ug (v EaRLY 970 TIMING
DIAGRAM W51 U89 DISTORTION METER axifiuiniila pata 1NpUT tSumnan u1 tfu Low
COUNTER azi3umnuiee 2xBD axifusansmuatauflifu LATE wda EARLY uRs 50 xBD
azifuiibemiuiadr  prstortion #ifin sz count up waefifiu LaTE use count
pown vaeifu EARLY

- Ug,Ug uWaz Ujg aztfiuéin  MuLTIPLEX (a1 fandn il furiau Uy, Us UBZ
d pEAK Mfuiim ug,u; Tepasifienifuglo @1 LATE uex PEAK LATE %3 EARLY
U8z PEAK EARLY ﬁﬁﬁLﬁanaanuwaéuﬂnsﬁu 2 7wl druiuTluusdaswauazd U L USey L foudn
PEAK

- Upp,Upy  szwmiifiiBudauituSeuifioud  PEAK  Tepazundn  LATE w39 EARLY
i 1USeuflBuiud)  PEAK LATE w38 PEAK EARLY ¢Anifwlunsilfidn LATE annnindn
PEAK  LATE \#n Ug,Uy Aasdedygnariudia Ug (fionomsifiudn  LATE ety udou
PEAK LATE (Ug) Wnznén EARLY fewniné PEAK EARLY (tilasannuasilifu ALy
COUNTER azifiu COUNT DOWN) Ug,U; fasdadyanartudie v, tHanmsifiudn EarLy
fu¥u PEAK EARLY (Ug)

- Ujg,Upo auifiuén  muLTIPLEX WA (LATE, PEAK LATE, EARLY Ude
PEAK EARLY) Baifuén BINARY ‘Wwivbwifiudn DECIMAL Wan Ujy,Up; USRI

- #MMNANNR  LED Dy, 9JUHANKA DISTORTION # ox LED Dg1, Dgg 3%

UHPNA1 DISTORTION Mnnnin 40% waz LED udasdinaxiusnes 2x
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MNA GENERATOR

azudaidu 2 dwndn 8o dau cPU uszd2U Distortion Generator

1) CPU
CPU 3¢dUARTAINM 1N Function Key Bavsenoudag
1.1) Selector Keys LﬁﬂLﬁunwsLﬁanﬁagaﬁﬁaqnwsaqaaniu %qﬁag 5 WUL
1.1.1 uuy A 898 switch 1 fou Beswnsonswuad Bit ety Mark
("1") %38 space ("0") 1ﬁmwuﬁaqnwsuﬁ%qﬁﬁﬁuagﬁunﬂiLﬁanaﬁuau ELS/Char.
1.1.2 wuy B tHuwy Binary Sequence TﬂﬂazLéuﬂﬂﬂ (00000000) “lUaut
(11111111) asnduan L SuduBnaseainy Bit ﬁazaqﬁuagﬁvnWSLﬁanaﬁuau ELS/Char.
1.1.3 wvy ¢ Bwy ry epazdadays (10101010) waz (01010101)
sduiu feamnu Bit ﬁaquﬁﬁuagﬁﬁnWSLﬁénaﬁuau ELS/Char. t3ufu
1.1.4 wwy p fulpys THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG
1.1.5 wuy E fiulfays "FACULTY OF ENGINEERING OF (KMITL)" tfuffays
WUy 5 ELS/Char.
1.2) Selector Element/Charector Hifusmiuvaedayaiumsseitfaenisds
WUy 5,6,7 wiD 8 ELS (Bit) .
1.3) Stop Pulse faifiu Bit gafusemsdau char. fi sansnidanid 3
Wy @ 1,1.5 %39 2 ELS (Bit)
1.4) Parity ufloSanfiemumils opD W9 EVEN a"M% ELS/Char. qz L fmduannd
(Rant¥8n 1 ELS (Bit) tepaz i fufudeann pata ELS (Bit) g $eaz iy Mark (C1")
#39 space ("0") ﬁ%uﬂgﬁunﬁstﬁan ODD, EVEn uazﬁbgaﬁaxaqaaniu
1.5) BER Unﬁtﬁaaﬂwﬁuwﬂq "OFF" #a8 LCD Display axuNQQﬁagaﬁ§ULﬁwuw%q
HDNUSIR uéLﬁaagﬂumﬁuwﬁq"ON" flaa LCD Display ﬂuussﬁﬁnuazuaﬂqﬁagaﬁiﬁ§ﬁaﬂuﬂnﬁ
uAYS5TPE9azf Counter 6 WAN BY 2 YA YAUSNUNANIMUIU Charector fiRewaa M s
WAy Loop Back sinwniufeuifisufudauyefisasazusaeaminy Charector faspanufiamn
1.6) RESET Lﬁﬂgﬂﬂ935ﬂﬁﬂﬁi Reset Counter %ﬁ 2 19 W%BN%Q Restart ﬁagaﬂ

FIaN
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1.7) MESSAGE tfloaglua i sTOP CPU Ieuganmsiedipya uazazdedaysiiln

DYIUANRIN RUN

MSNTNIUYDNINAT

- Port(Ug) Wwinilifiuf Interface M function Switch #1497 e cPu(u,)
EPIUAWNUIAIN VDN function KU Port(Us)

- CPU %qtﬁuuvu Single cpmponent microprocessor (Single chip) ﬂuﬂiﬁﬁﬂﬁ
wid Budhude s fornisdudidien an Port ud1 =M Preset Communication
Port Uy (o wdauflasde  18UNS Set @1 STOP Bit , 3“WAW Bit/Char., Parity,
CLOCK Rate t0udu anniufiaznmisdediayafign Program V¥ EPROM 184 CPU #BRTUMN
Communication Port ﬁawutgaﬁéqaanan Com.Port 18N Uy inuﬂﬂﬁv CLOCK Rate q
WSUN1S Set speed ﬁﬂﬁﬂ Frequency Geﬁerator tepaztfu 16 191p9 Bit Rate

qunsiemind ududy cpu azdu  Data MEUAIN Com. Port MaFUTULAZU
data & wusasiian LD

- watch Dog circuit (Ug) 3ERIIINDUMSNNIUYEN CPU iwsz vl cpu N
ezl pulse USINGMYY  WDI @@BALIRN waneedaiila cpu (fiRems Hang Ug 317

NS Reset CPU “Inl

2) Distortion Generator

371N BLOCK Diagram

- Start Bit Detector ﬂﬁﬂﬁ?ﬁﬂ‘i?Qﬂﬂﬂ Start bit IApUN@ OUTPUT %Lﬁu LOW
1flp579My Start Bit 3w OUTPUT HIGH

CLK 100xBd Sinfiadheaudildrifiu 100 1vae Bit Rate Tapflin Enable mivgn

ELS/Char.Control (HudanmuaauIs Element UBNNISENAUUANE Charector

- Progran Counter ﬂﬁ%ﬁﬂﬁﬂ%ﬂﬁﬁmmﬁm Sampling Lﬁaﬂﬁiﬁ % Distortion #H
kpams Tepasmmsiy 50 &wSu 0% Distortion wiovaefl my (Bu "o waedl
(fu "1 wee My 1w "0 axillu 50-Distortion sel. 1 My 1fiu "1 asdly 50+

Distortion sel. fI8ENNLIU Distortion Sel. = 3% uazifla My = "1"
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"0" Counter ey (50-3)

47

'Uﬂwﬂ MO

" = "1" 1" " (50+3) 53

- Bit 4 th Det. 3xA523W) Element (Bit) ¥ 4 Tamt3aiiuvann stop Bit Hufpu

o [ . 1 73 lg
nava Bt Jusumiaidd e Distortion Tusnuileedr 1y

NISTNIUYANINGS

- Ujgp enminfiifiu start Bit Detector tilWU Start Bit 3zWIMS Enable
1935 CLOCK  (100xBd), 7935 ELS/Char.Control (Uyy) 433 Counter (Uqg)
Q:L%Nﬁutﬁﬂﬁﬂﬁﬂ 50 N3F Program Counter (Ujg URz Ujy) W Sampling
Pulse 82NNNIU U17B iﬂﬁldﬂi Sampling Data (Ujgp) Lﬁauﬁ Data Input WU
WY output SN Sampling dquwﬁqazgnuﬁiu Reset Counter (Uyg)

2 Satiumidnadeauile 50 a1 Sampling 5n oL @BAfU WLS/Char. Control
fazi81 Count Down @ Sampling Pulse fduudazade msid 50 aziivividaen
unseiafla Bit # 4 nwsﬁuﬁuagﬁnéw Distortion Hidant¥ Tandniiiuas Wainmswinnds
aUdN Distortion MHIIAH 50 Swazal Sampling Pulse AN WAz Bit #89 U faxiiy
50 fnase Widor qunin 1995 ELS/Char. Comtrol aeiiufleguifeaznms Reset 1993
#1947 1 #1aTEadY Start Bit U89 charector @daly |

- mMsynwdsay 50 NUAN  Distortion #fe1rfigan1sn W Data Output e
Distortion Lﬁﬂﬁuﬂuﬂﬁﬁ Late UWSE Early #aa" Wy ﬂuﬁaﬂﬂiﬂﬂ Late {82 Early 3WMTu
aNv¥lle Charector ﬁtﬁu Late WA Charector ﬁtﬁu Early &8ufi4  IAB3935 Char./2 !

(U17A) ANBNENI58579 Distortion giﬁﬁﬁ timing Diagram gﬂﬁ
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MNA Frequency Generator

- it awmdumednen Seasdiudi Bit Rate Mfpems tilseainiu
madee Faamsanuiiuand et 19w 2,16,50,100 LMUBY Bit Rate Lﬁﬂ%ﬁﬂﬁzﬂﬁhﬁ@ﬂ
Fasdauivdndeniaeildn iy 400 hvee Bit Rate uazaeaswisidawTviy
maseg

-~ 370 BLOCK Diagram

A Refereﬁce 100 Hz §n5U Phase Detect I#INNNISUY CLOCK 1 MHz )
WS 10,000 (il US sy ABuAuAaT#INN 5NN Feed Back WhmANSHA
WWINAS  Loop  Filter sitomififuusedin Do, swdumavennaasadrearnbusady
(Voltage Control Oscillator) W3a vco aafiiiéaeifiu 400 (#vav Bit Rate dau
WﬁﬂﬂxﬁﬁuﬁﬂﬂiﬂﬁiLﬁﬂ Feed Back ‘HENI995 Phase Detect iﬂﬂiﬁﬁidiuﬂﬁﬁzﬂaﬂﬁiﬂﬂﬁi
4 uasmsEIuen Bit Rate HEBNMS (45-320 B/S) wazdndumiefiasu Urnmeasmsan

dan Csuiondan

MSTNIRYBNIINAG

- ¥y wee Upg wwdniluda CLOCK 1 MHz WWIWS 10,000 0 Upy,Upy
yUzasUsp 15@11N3Lﬁﬁﬁﬂ 100 Hz Lﬁatﬁuﬂawuﬁ Reference il Phase Detector
(Ug) M5 1 UFeUL fufAIadaInINas  Feed Back  wadnail I Py VBN Ug ¥
a1 Udpud funsedu DC 1@ERNY RC Loop Filter Lﬁaﬁauauaqai VCO W% Ug

- 2NA% Feed Back USENBUMIY Ugy wwihins 4 use Us,Ug,Uy i
Programmable Divide By-N-BCD Counter #D Cascade ﬁutﬂuwﬁnwﬁQH,av,§aﬂ AURIAY
f1501 80nd1Hem5108R%  Trumb Wheel Switch $adnili Zonaz 1 Bunns1dan speedl
whotu Bit/Sec. SanuAImBaIIN output vae vco azfaildnifu 400 1M Bit
Rate URz1ilBH1UI935 Feed Back ud2¥vaziwdn 100 Hz

_ anenwivaniidan veo  1fu 400 thuee Bit Rate tHaVNIdRIMEMTHDY

as GIE
AMSEMSUNIANNNY ANl
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1) &Sy Communication Port WIMIMISHI 25 (Ug) agtdimufiiu 16 1
Y29 Bit Rate

2) Distortion Generator 33y 4(Uss,) WewiiBu 100 1huae Bit Rate

3) Distortion Meter WM 8 (Ugp) WUSEMSAIM 200 (Uyp,Ugy,Ugp)

Wauitdu 50 usz 2 1M YBY Bit Rate ANRMAY

MSAT AT RC fidanuINas PLL (4046)
. * B ar B
— anfnemueEns0L80n  Bit Rate WHRIUA 45-320 B/S éaiuaaniil voo as

daandniOu 400 (HUaY Bit Rate 32 = 10 KHz §N 128 KHz

PHASE
DET. [T 2 VCOo

c3

L

NWUA -~ VCO Range 10KHz - 180 KHz

- Cg = 820 pF
Qﬁﬂgﬁi fmin = 1
R3 (03+32pF)
10 KHz = 1
Ry (820pF+32pF)
Ry = 117,370

~ 120 K
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f = 1 + f

max min

R4 (820pF+32pF)

180 KHz-10 KHz 1

R4 (820pF+32pF)

Ry = 6904
"~ = p6l. 8 K
- RC LOOP Filter
nmua Cq = luF f = 180 KHz - 10 KHz = 170 KHz
N = 134
RgCy, = 6N - _N
£ 2 f
= 4341
~ 4.3 K
R5 = R6 / 0.1
= 4,3k / 0.1

= 43 K
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1) Distortion meter
1.1 5@ Distortion 1 0-40% HM9¥% Late Une Early InBUSANAINNRL
L Bungane 20%
1.2 188n3"WU Elements/Charaector 1 4 wwu Ap 5,6,7 U8z 8 ELS/Char
1.3 #l switch aﬁw§ba§ﬂ%5uaqﬁmmﬂmﬁ§ﬁLﬁﬁuw

1.4 t80N Speed W Ad 45-320 Bit/second

2) Generator
2.1 (Bonfiayaiidrumsnedautd 5 uwy

2.1.1 uuy A szefpyamia switch wnuLaY 1-8 %ﬁﬂﬁuagﬁﬂnwstﬁan ELS
/Char. t8uifan 5 ELS/Char. fazdafayama switch WBIAY 1-5 TopL Suanvng
(Y 1 NBULFND

2.1.2 uwuy B suedaysuvy Binary Sequence 1AHL5HAN (00000000) W)
aufle (11111111) udandviviSududn weilawau Bit defuagiunisi8anauau BLS/Char.
#

2.1.3 4y C Lﬁuﬁayauuu RY ﬁaaxaqﬁaga (10101010) 8¢ (01010101)
#UMlY WY Bit ﬁdqﬁuagﬁﬁnWSLﬁanaﬁuau ELS/Char.

2.1.4 wwy D flufloys "THE QUICK BROWN FOX JUMPS OVER THE LAZY
poc" +Jufioymuimsswiu  1TA NO.2 famsefiy corTr REC. R52 Tewfulisyauy 5 ELs
/Char.

2.1.5 uwwy E Lfulfays "FACULTY OF ENGINEERING OF (kMITL)" tfufiaya
WUU 5 ELS/Char.

2.2 18003 Elements/Charector "W 4 uwy @ 5,6,7 Usz 8 ELS/Char.
2.3 +8anUWAYBY STOP Pulse W 3 Wuu AD 1,1.5 ule 2 Bit
2.4 (88N Parity W 3 vy @ ODD, EVEN WU8: MR/SP (non)

2.5 §l switch swdusduTdygafiazdasanty



2.6 LUSHUAY Distortion ﬂaqﬂagaﬁaquaan1U1§ﬁqud 0-50%
2.7 L&DN Speed ‘l¥eNUA 45-320 B/S

2.8 #9078 Error Rate W (#B switch BER afmwmie oN apazfl Counter

TIUaNI" I char. FEANDINIULBLUDNI AN char. TRAWRIR

3) Monitor
3.1 udeN char. ﬁ%uiﬁaannﬂqaa LCD (LaWIEUUY 5 unit code (5 ELS/char.)

' ) v )
3.2 Wiad char. ASUlw¥aumaussiind1gtdu Counter UNANAUIU Char. Hdwsan

TWURZ"WIU Char. e

dkokkkokskkkkokkokk
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Rl 51

R.52

R.53

R. 54

R.57

R.120

o L suawiszzuas CCc1ITT

Recommendation

Standardized text for Distortion Testing of the Code-Independent
Eleﬁént of a Complete Circuit

"(Letter Shift) S (Carriage Return)(Line-feed) Q (Figure Shift)
(space) 9" tfwuy 6 Unit Code

Standardized of International Text for The Measurement of the
margin of start-stop equipment

"THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG"

50 Baud 120 Hz. VFT channel Distortion “Wifiu 10%

50 Baud 5 unit Start—Stop W% least line, over land line

WR: Submamine Cable AAWlLAY 3 @aFn¥sIUMSAS 100,000 @I0NHS

ﬁwmwminsﬁuﬁﬁﬂwu Switched Network &W3U 50 Baud

1§967% VF1 1 Channel § Distortion “WiLfiu 10%

a " 2 " " " " 18%
- 1" 3 " 1" 1" b 24%
- " 4 " 1" 1" " 2 8%

75 Baud 3§ Distortion “Wlifiu 28%
100 " " 1 24%

200 " " " 32%



0000
0000

000C
00F8
0000
0001
0002
0003
O0F4
0001
0000
0050

0040
0060
0062
0064
0066
0068
006A
0o06C
006D
006F
0070
0074
0075
0076
0077

0000

0000
0002
0003
0005
0006
0007
0009

000A
0008
000C
000D
000E
000F
0010
0011
0013
0014
0015

; * BER & DISTORTION METER for ASYNCHRONOUS COMMUNICATION
; * FILE NAME : BER.ASM
; * DATE 27/07/36

CPU "8048.TBL"
HOF "BIN8"
;
= CLR: EQU OCH
= MODE : EQU OF8H
= PA: EQU OOH
= PB: EQU O1H
= PC: EQU O2H
= CONP: EQU O3H
= MOCOM: EQU OF4H
= COMCON:: EQU O1H
= COMDATA: EQU OOH
= i DEDATA: EQU 50H
;
= DATAD: EQU 40H
= DPORTA: EQU 60H
= DPORTB: EQU 62H
= DPORTC: EQU 64H
= DCOUNT : EQU 66H
= CUR: EQU 68H
= DFOX: "EQU  6AH
= ECOU1: EQU 6CH
= ECOU2: EQU 6DH
= ERCOU1: EQU 6FH
= ERCOU2: EQU 70H
= DARS: EQU 74H
= COUNT: EQU 75H
= DATAB: EQU 76H
= DATARY : EQU 77H
;MAIN PROGRAM
ORG  000H
;
040A JMP  START
00 NUMBERS: NOP
AL83 JMP  INTLINE
00 NOP
00 NOP
A483 JMP  INTTIMER
00 NOP
;INIT 8255 PA-0,PB-0,PC0-3-0,PC4-7-1
00 START: NOP
00 NOP
75 ENTO CLK
5 SEL RBO
ES SEL MBO
15 DIS I
27 CLR A
8A80 ORL P2,#80H
00 NOP
00 NOP
9ATF ANL P2, H7FH
;CLEAR MEMORY ADDRESS = 60H - 70H

CHIP SELCT = mn
cs1 =0 ,A0,A0 = 0
PORT A

PORT B

; PORT C

CON PORT

cs2 =0

c=1

c=0

DATA DELAY

DATA TO DISPLAY 20*2
DATA PORT A

DATA PORT B
DATA PORT C

ERROR COUNT

ERROR COUNT

Y9 ¢ e e e e e I e 7 e 7 v A o - e e e ke o e o e ok e o o o 0 S e o e e Y o ol o e o ol e ke o o e e e e e e e e ke e

*

*

*
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0017

0019
0018
001C
001E

001F
0021
0023
0025
0026
0027

0029
0028
002C
0020

002F

0031
0031
0033
0035
0037
0038
0039
0038
003D
003E
003F

0041
0043
0045
0047
0048
0049
004A
004C
004E
004F
0051
0052
0054
0055
0057
0059
0058
005D
005F
0061
0063
0065
0067

340

2300
39
230C
3A

9AF8
8A03
239A
02
00
8A0C

8A80
00
00
QA7F

3470

9AF8
8A02
2355
02
00
8A0C
8A80
00
00
SATF

14EC
9400
B860
FO

77

7

5307
C667
07

C663
07

C65F
07

cé58
B46E
0469
B459
0469
B43E
0469
B424
0469
B40B

TE:

MODECOM:

MODE4 :

MODE3:

MODEZ2:

MODE1:

CALL

Mov
ouTL
Mov
OUTL

ANL
ORL
MOV
OUTL
NOP
ORL

ORL
NOP
NOP
ANL

CALL

CLRMEN

A, #0OH
P1,A
A, #OCH
P2,A

P2, #MODE
P2, #CONP
A, #9AH ; INPUT ALL
BUS,A

; DATA DIGIT

P2,#CLR

p2,#80H

P2,#7FH

INITLCD

CALL TESTMEM

ANL

< ORL

MOV
OUTL
NOP
ORL
ORL
NOP
NOP
ANL

CALL
CALL
MOV
MOV
RR
RR
ANL
Jz
DEC
Jz
DEC
Jz
DEC
Jz
CALL
JMp
CALL
JMP
CALL
JMP
CALL
JMP
CALL

P2, #MODE
p2,#pPC
A, #55H ; INPUT ALL
BUS, A

; DATA DIGIT

P2,#CLR
P2, #80H

P2,#7FH

INPORT
SETCOM
RO,#DPORTA
A, 8RO

A

A

A, #07H
MODE 1

A

MODE2
A
MODE3

A

MODE4
MODEE
MODECOE
MODED
MODECOE
MODEC
MODECOE
MODEB
MODECOE
MODEA

PORT

PORT



0069

0068
006D
006F
0070
0071
0073
0075
0077
0079
0078
0070
007F
0081
0083
0085
0086
0087
0089
0088
008D
008E
008F
0091
0093
0095
0097
0098
009A
009C
0090
009t
00AD
00A1
00A3
00A4
00A5
00A7
00A9
00AB
00AD
00AF
0080
00B2
0083
0085
00s7
0089
00BA
0088B
008D
00BE

0438

9AF4
8A01
00
88
8A0C
7278
B27F
3293
0409
BB6C
3431
9AF4
8A01
2315
02
00
8A0C
9AF4
8A00
00
08
8A0C
04EB
B875
2330
AO
9AF4
8A00
00
08
8A0C
AD
B874
FO
DD
C6AB
B86C
3431
B868
B960
F1
p2cs
FO
D314
96BA
2340
AQ
FO
3484
10
FO

MODECOE : JMP

; TE1:

JMP

TE

TE

ek ARAhAdhk A A ARAARAARARRRRNARRAEEA R Ak kR hkhdhhkk

I
;* ROUTINE RECEIVER DATA 1 BYTE FROM COM *

;* 1/P REG :
i*  o/P

RXD R2

: R2 (DATA)

*

*

w e e Je vk ok e Je v e e ke vk e e ke vk e e ke vk e e vk sk e e ke ke I I dke ke o e e ke o e e e ok e de e e e
’

RXCOM1 : ANL
ORL
NOP
INS
ORL
JB3
JB5
JB1

JmMp
MOV
CALL
ANL
ORL
MOV
ouTL
NOP
ORL
ANL
ORL
NoP
INS
ORL
JMP
MoV
MoV
MOV
ANL
ORL
NOP
INS
ORL
MOV
MOV
MOV
XRL
JZ

MOV
CALL
MOV
MoV
MOV
JB6
MOV
XRL
JINZ
MOV
MOV
MoV
CALL
INC
MOV

RX_C1:

RX_C12:

RX_C13:
RX_C2:

RX_C20:

RX_C21:

P2, #MOCOM :
p2,#COMCON

DATA DIGIT

A,BUS
P2, #CLR

RX_C1

RX_C12

RX_C2

RX_C24

RO, #ECOU1

INCDEC

P2, #MOCOM ;
P2, #COMCON

A, #15H ;
BUS, A

DATA DIGIT

P2,#CLR
P2, #MOCOM ;
P2,#COMDATA

DATA DIGIT

A,BUS
P2, #CLR

RXCOME .

RO, #COUNT

A, #30H

RO, A

P2, #MOCOM :
P2, #COMDATA

DATA DIGIT

A,BUS
P2, #CLR
RS,A

RO, #DARS
A,aR0
A,RS5
RX_C20
RO, #ECOU1
INCDEC
RO, #CUR
R1,#DPORTA
A,aR1
RX_C22
A,8RO

A, #20
RX_C21

A, #40H
3RO, A
A,aR0
GOTO

aro

A, 8RO

; BER ON

TXEN,RXEN,ER

PORT

PORT

PORT

PORT



00BF
00C1
00c3
00c5
00Cc6
oocs
00c9
ooce
oocc
00co
00CF
00D1
00D3
00D4
00D5
ooD7
0009
0008
oooc
000D
00DF
00E1
0CE3
0CES
00E7
00E?
00EB

00EC
OOEE
00F0
00F1
00F3
00F4
00F6
00F7
00F9
00FB
00FC
OCFE
OOFF
0101
0102
0104
0106
0107
0109
010A
010C
010D
010E
0110
0112
0113

D355
9604
2300
AO
0404
FO
3484
10
FO
D315
96D4
2300
AQ
FD
T45A
34BC
B960
F1
37
D2EB
B86C
BC42
94C8
B86F
BC4C
94C8
83

B860
9AF8
00
8A00
08
8A0C
AO
B862
9AF8
00
8AC1
08
8ACC
AO
B864
9AF8
00
8A02
08
8A0C
AD
83
B860
B920
AO
8A80

RX_C22:

RX_C23:

RX_C24:

RXCOME:

XRL
JINZ
MOV
MOV
JMP
Mov
CALL
INC
MOV
XRL
JNZ
MoV
MOV
MOV
CALL
CALL
MOV
MoV
CcpPL
JB6
MOV
MOV
CALL
MoV
MOV
CALL

< RET

A, #40H+21
RX_C23
A, #00H
ar0,A
RX_C23
A,R0
GOTO
aRr0
A,3R0
A, #21
RX_C23
A, #OOH
aRO,A
A,RS
FOXCON
WRBYTE
R1,#DPORTA
A,aR1
A
RXCOME
RO, #ECOU1
R4, #42H
DECASCI1
RO, #ERCOU1
R4, #4CH
DECASCI 1

; BER

OFF

5 e e e e e e e e e e e 3k e e e e kA e e e KA e vk e e T 3 o I e e ok e o ek ok R ek ke e e e ke AR Wk ok

:*  INPUT PORT PA,PB,PC

DPORTA : PORT A
DPORTB : PORT B
DPORTC : PORT C

o Yo e e v de e e e e e e e e e e e Ve e e e e o I e v e e vk v e o o g o e e v o e e e e ke sk e ke kb ek e o
’

o OUTPUT

e
’

-k
I

INPORT:

CLRMEN:

CLRM:

MOV
ANL
NOP
ORL
INS
ORL
Mov
MOV
ANL
NOP
ORL
INS
ORL
MOV
MOV
ANL
NOP
ORL
INS
ORL
MoV
RET
MoV
MOV
Mov
ORL

RO, #¥DPORTA
P2, #MODE

P2,#PA
A,BUS

P2, #CLR
3RO, A

RO, #DPORTB
P2, #MODE

P2,#PB
A,BUS
P2,#CLR
aRO, A

RO, #DPORTC
P2, #MODE

P2,#PC
A,BUS
p2,#CLR
2RO, A

RO, #60H
R1,#20H
aR0,A

P2, #80H

; DATA

; DATA

: DATA

; DATA

; DATA

; DATA

;START
; COUNT
;CLEAR

*
*
*

*

DIGIT PORT

PORT A

DIGIT PORT

PORT B

DIGIT PORT

PORT C

ADDRESS TO CLEAR
TO CLEAR
MEMORY



0115
0116
0118

011A
011C
011E
011F
0121
0122
0124
0125
0127
0128
012A
0128
0120
012F
0130

0131
0132
0133
0135
0137
0139
013A
013c
013E
013F
0141
0143

0145
0146
0147
0148
014A
014C
014€E
014F
0151
0153
0154
0156
0158

015A
0158
015¢C
015D
015F
0161
0163
0164
0166

18
9ATF
E912

B866
2300
AO
B868
AC
BB6A
AO
B875
AO
B876
A0
2355
B877
A0
83

10
FO
530F
D30A
966F
FO
53F0
0310
AQ
D3A0
P66F
B00O

18
10
FO
530F
D30A
966F
FO
53F0
0310
AO
D3A0
966F
BOOO

18
10
FO
530F
D30A
966F
FO
53F0
0310

INC
ANL
DJNZ

MoV
MOV
MOV
MOV
MOV
MoV
MoV
MoV
MOV
MOV
MOV
MoV
MOV
MoV
RET

RO
p2,#TFH
R1,CLRM

RO, #DCOUNT
A, #OOH
&R0, A

RO, #CUR
aRO, A

RO, #DFOX
3RO, A

RO, #COUNT
2RO, A

RO, #DATAB
8RO, A

A, #55H

RO, #DATARY
aRO,A

o e de e v de Je 7 i o A e P e e e I e e e e sk o s vk e de dke s vk g vk die ok e e e e e ok e e e o e e e e e e e e e e
r

%

X 2

-,

INC DECIMAL

INPUT RO, RO+1,R0+2

AR IAARAARIAAARRA AR AR LRAEARANRRA A AR R AR ARk hhkkk
I

INCDEC:

INC
MOV
ANL

" XRL

JINZ
MOV
ANL
ADD
MOV
XRL
JNZ
MOV

INC
INC
MoV
ANL
XRL
JNZ
MOV
ANL
ADD
MoV
XRL
JNZ
MOV

INC
INC
MOV
ANL
XRL
JNZ
MOV
ANL
ADD

aRrO
A,aRO0
A, #OFH
A, #OAH
INCEND
A,aRO0
A, #OFOH
A, #10H
aR0, A
A, #OAOH
INCEND
ARO, #OOH

RO
aRO
A,aR0

A, #OFH
A, #OAH
INCEND
A,aR0
A,#OFOH
A, #10H
ar0, A

A, #OAOH
INCEND
BRO, HOOH

RO
ar0
A,9R0
A, #OFH
A, #OAH
INCEND
A, R0
A, #OFOH
A, #10H

*

%*



0168 A0 MOV  &RO,A

0169 D3A0 XRL A, #OAOH

0168 966F JNZ  INCEND

0160 BOCO MOV 8RO, #OOH

016F 83 INCEND: RET
;*****************************i**********************
il INITIAL  LCD DISPLAY *
;¥ P1.0-P1.7 : PIN DO-D7 (DATA READ/WRITE LCD) *
* P2.4 : PIN RS (REGITER SELECTION)  *
;¥ p2.5 : PIN R/W  (READ/WRITE) *
* P26 : PINE (ENABLE SIGNAL PULSE) *

. '-***************'k******i*****************************

0170 9ASF INITLCD: ANL P2,#8FH

0172 2338 MOV A, #38H ;DL=1 8BIT,N=1 1/16 DUTY,F=0 5X

0174 39 OUTL P1,A

0175 34A8 CALL EPLUSE

0177 7491 CALL DELAY

0179 230D MOV A, #ODH ;D=1 OFF,C=0 CURSOR ON,B=1 BLINK

0178 39 . ouTL P1,A

017C 34AB CALL EPLUSE

017E 2306 MOV A, #O6H ;1/D=1 INCREMENT,S=0 RIGHT

0180 39 ouTL P1,A

0181 34A8 CALL EPLUSE

0183 9AS8F CLRALL: ANL P2, #8FH

0185 2301 MOV  A,#01H ;CLEAR ALL DISPLAY

0187 39 ouTL P1,A

0188 34A8 < CALL EPLUSE

018A 7491 CALL DELAY

018c 83 RET
'-******************************************************
e WRITE LINE 20 CHAR o
7 INPUT (RO) = DATA X
* A = LINE %
;******************************t***********************

018D AC WRLINE: MOV  R4,A

018€E D301 XRL A, #O01H

0190 €698 Jz  WRL1

0192 fC MOV A, R4

0193 D302 XRL A, #02H

0195 C69E Jz  WRL2

0197 83 RET

0198 2300 WRL1: MOV  A,#OOH

019A 3484 CALL GOTO

019C 24A2 JMP  WRLM

019E 2340 WRL2: MOV A, #40H

01A0 34B4 CALL GOTO

01A2 BC14 WRLM: MOV R4, #20

01A4 FO WRL: MOV A, 8RO

01A5 34BC CALL WRBYTE

01A7 18 INC RO

O1A8 ECA4 DJNZ R4, WRL

01AA 83 RET

@ T e e o e o o e e e e 3k ok ok e e v e A e o ok T e S I e e o ik e o S ok A sl o S e ke ol e o ok vk o ok e e ke ok
1

Hd ENABLE PLUSE SUB. *

P i e e a
01AB 8A40 EPLUSE: ORL P2, #40H ;SET BNABLE = 1
01AD BB4O MoV R3,#40H



01AF
0181
0183

0184
0186
0187
0189
0188

018C
01BE
01BF
01C1
01¢€3

01c4
01cé
01c7

01c9
01cB
01cc
01CE
01cF
01D1
0102
0104
0105
0107
0108
01DA
01D8B
010D
01DE
01E0
01E1
01E3
01E5
01E7
01E8
01E9
01EB
01ED
01EF
01F1
O1F3
01F4

EBAF
9ABF
83

4380
39
9ABF
34AB
83

8A10
39
34AB
9AEF
83

B860
FO
5303

96D1
FA
531F
AA
24E3
07
96DA
FA
533F
AA
24E3
07
96E3
FA
537F
AA
24E3
9AF4
8A01
00
08
8AOC
12EF
24E3
9AF4
8A00
FA
02

EP1: DJNZ  R3,EP1
ANL  P2,#OBFH ;SET ENABLE = 0
RET
;*****************************************************
i GOTO  POSITION *
* INPUT REG A = DATA *
;********************'ﬁ********************************
GOTO: ORL  A,#80H ;SET DD RAM
outL P1,A
ANL  P2,#8FH ;SET RS=0,R/W=0
CALL EPLUSE
RET
;*****************************************************
i* WRITE DATA SUB. *
;* INPUT  REG A = DATA *
;*****************************************************
WRBYTE : ORL  P2,#10H ;SET DATA WRITE
outL P1,A ;DATA BYTE
CALL EPLUSE
ANL  P2,#OEFH ;OFF
RET

e RAAAAKNAREA KKK RAKKARRARARRARARAARR AR AR AANR AR N AR

r
Fied ROUTINE SEND DATA 1 BYTE FROM COM *
*  1/P REG : R2 (DATA) *

b o/P : TXD *
,
Fede AR s e e e e e e A ok ke e o e o o o e ke ok e e e ok e o e e e ok e A e

s we

;
TXCOM: MOV RO, #DPORTA

MOV A,&aRO

ANL A, #O3H

MOV R3,A

INZ  TX_C1

MOV A,R2

ANL A, #1FH

MOV R2,A

JMP  TX_C5
TX_C1: DEC A

JNZ TX_C2

MOV A,R2

ANL A, #3FH

MOV R2,A

JMP  TX_CS
TX_C2: DEC A

JNZ  TX_C5

MOV A,R2

ANL A, #7FH

MOV R2,A

JMP  TX_CS
TX_C5: ANL P2, #MOCOM ; DATA DIGIT PORT

ORL P2,H#COMCON

NOP

INS A,BUS

ORL P2,#CLR

JBO TX_C6

JMP  TX_C5
TX_C6: ANL P2, #MOCOM : DATA DIGIT PORT

ORL P2,#COMDATA

MOV A,R2

OUTL BUS,A



01F5
01F6
01F8
O1FA
01FB
01FD
O1FF

0200
0205
020A
020F
0214
0219
021E
0223
0228
0220
0232
0235
023F
0249
0253
0250
0267

026F
0279
0283
028D

0294
0296
0298
0299
029A
029C
029E
02A0
02A2
02A4
02A5
02A6
02A8
02AA
02AB
02AC
02AD
02AE
02AF
0281

00 NOP

8AOC ORL P2,#CLR

B874 MOV RO, #DARS

AO MOV &R0, A

BB6F MOV RO, #ERCOU1

3431 CALL INCDEC

83 RET
;***************ﬁ*************************************
;* *
;*****************************************************

;THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG 0123456789

2054484520  DATAO: DFB " THE "

5155494348 DFB  "QUICK"

20464F5820 DFB " FOX "

4A554D5053 DFB  "JUMPSH

2048564552 DFB " OVERY"

2054484520 DFB " THE "

4C415A5920 DFB  “LAZY "

446F4T72020 DFB "DOG "

3031323334 DFB  "01234"

3536373839 DFB  "56789"

202020 DFB n w

1F10140104  DATA1: DFB  1FH, 10H,14H,01H,04H, 17H,07H,06H, OEH, OFH

04190A1813 DFB  O4H,19H,0AH, 18H, 13H,0CH, 04K, ODH, 18H, 1DH

040B071C16 DFB  O4H,0BH,07H,1CH, 164,05, 04H, 18H, 1EH, O1H

0A04101401 DFB  OAH,04H, 10H, 14H,01H, 04K, 12H,03H, 11H, 15H

0409181A04 “ DFB  04H,09H,18H,1AH,04H, 1BH, 16H, 171, 13H, 01H

0A10150706 DFB  OAH,10H, 15H, 07H,06H, 18K, 08H, 02H

sFACULTY OF ENGINEERING (KMITL)

1FODO30EO7  DATA2: DFB  1FH,ODH,03H,0EH,07H, 12H, 10H, 15H, 04K, 18H

0D04010C1A DFB  ODH,04H,01H,0CH, 1AH,06H,0CH,01H, 01H, OAH

060C1A041B DFB  06H,OCH, 1AH,04H, 1BH,OFH, 1FH,OFH, 1CH, O6H

1012181204 DFB  10H,12H, 1BH, 12H, 04H, 08H, O2H
;****************************************i*******
;*  ROUTINE SEND DATA 1 BYTE FROM COM * ‘
;* 1/P REG : DATA1 *
;* O/P *
;************************************************

9AF4 TXCOM1: ANL P2, #MOCOM : DATA DIGIT PORT

8a01 ORL P2, #COMCON

00 NOP

08 INS A,BUS

8A0C ORL P2,#CLR

12A0 JBO TX_C11

4494 JMP  TXCOM1

B966 TX_C11: MOV R1,#DCOUNT

2335 MOV A, #35H

61 ADD A,aR1

AD MOV RS,A

9AF4 ANL P2, #MOCOM ; DATA DIGIT PORT

8A00 ORL P2,#COMDATA

D MOV A,R5

A3 MOVP A,BA

AD MOV R5,A

02 OUTL BUS,A

00 NOP

8AOC ORL P2,#CLR

B874 MOV RO, #DARS



0283

0284
02B6
0287
0288
02BA
028C
02BE
02BF
02c1
02c3

02¢c4
02C6
02c8
02c9
02CA
02cc
02CE
0200
0202
0204
0205
0206
0208
02DA
0208
02pc
020D
02DE
02DF
02E1
02E3

024
02E6
02€7
02E8
02EA
02EC
02EE
02EF
02F1
02F3
02F4
02F5
02F6
02F7
02F8
02F9
02FA
02FB
02fFC
02fFD

AD

B966
11
F1
D33A
968F
2300
A1
BBGF
3431
83

9AF4
8A01
00
08
8A0C
1200
44C4
B966
236F
61
AD
9AF4
8A00
FD
A3
AD
02
00
8A0C
B874
AO

B966
11
F1
D325
96EF
2300
Al
B86F
3431
a3
00
00
00
00
00
00
00
00
00
00

MOV &R0, A

MOV R1,#DCOUNT

INC  aR1

MOV A,&R1

XRL A,#58

INZ TX_C12

MOV A,#OOH

MOV aR1,A

TX_C12: MOV RO,#ERCOU1

CALL INCDEC

RET
;************************************************
*  ROUTINE SEND DATA 1 BYTE FROM COM *
*  I/P REG : DATA2 *
o/P : TXD *

cRAAARATAAERAANAAIA AR AR AI A A AR AR AR R Ak hhhhkhhd
’

~e we W

»

TXCOM2: ANL P2,#MOCOM : DATA DIGIT
ORL P2, H#COMCON
NOP
INS A,BUS
ORL P2,#CLR
JBO TX_C21
JMP  TXCOM2

TX_C21: MOV R1,#DCOUNT
MOV A, #6FH
ADD A,aR1
MOV RS,A
ANL P2, #MOCOM ; DATA DIGIT
ORL P2, #COMDATA
MOV  A,R5
MOVP A,QA
MOV R5,A
OUTL BUS,A
NOP
ORL P2,#CLR
MOV RO, #DARS
MOV 8RO, A

MOV R1,#DCOUNT

INC aR1

MOV A,8R1

XRL A,#37

INZ TX_C22

MOV A, #OOH

MOV aR1,A
TX_C22: MOV RO, #ERCOU1

CALL INCDEC

RET

NOP

NOP

NOP

NOP

NOP

NoP

NOP

NOP

NOP

NOP

PORT

PORT



02FE 00 NOP

02FF 00 NOP

0300 03190E0901 DATA3: DFB  03H,19H,0EH,09H,01H,0DH, 1AH, 14H,06H,0BH

030A OF121c0c18 DFB OFH,12H,1CH,OCH, 18H,16H, 17H,0AH, O5H, 104

0314 071E131D15 DFB O7H,1EH,13H, 1DH, 15H, 11H, 084, 02H, 04H, O0H

031E 4142434445 DATA4: DFB  MABCDE"

0323 464748494A DFB  "FGHIJ"

0328 4B4CAD4E4F DFB  "KLMNOY

032D 5051525354 DFB  "PQRST"

0332 5556575859 DFB  MUVWXY"

0337 5A20202020 DFB "z "

033C 2D3F3A2033 DATAS: DFB “-7: 3"

0341 2020203820 OFB " 8n

0346 28292£2C39 DFB  "().,9"

034B 3031342735 DFB  “014!'5"

0350 373D322F36 DFB "7=2/6"

0355 2820202020 DFB "+ u
;'k****************************************************
i QUICK BROWN FOX TO ASCII %
* INPUT REG A *
i* OUTPUT  REG A *
;*****************************************************

035A BA1E FOXCON: MOV R2,#30

035C AB MOV R3,A

035D B900 MOV R1,#OOH

035F BB86A MOV RO,#DFOX

0361 D31F 7 XRL A, #1FH

0363 966C JNZ  FOXC1

0365 2300 MOV A, #OOH

0367 AO MOV  a@RO,A

0368 2320 MOV A, #20H

036A 648F JMP  FOXCE

036C FB FOXC1: MOV A,R3

036D D31B XRL A,#1BH

036F 9678 JNZ  FOXC2

0371 2301 MOV A,#01H

0373 A0 MOV @RO,A

0374 2320 MOV A,#20H

0376 648F JMP  FOXCE .

0378 £9 FOXC2: MOV A,R1

0379 A3 MOVP A,QA

037A DB XRL A,R3

037B C684 JZ  FOXC3

037D 19 INC R1

037€ EA78 DJNZ R2,FOXC2

0380 2320 MOV A, #20H

0382 648F JMP  FOXCE

0384 FO FOXC3: MOV A,3RO

0385 C688 JZ  FOXC4

0387 233C MOV A, #3CH ;F1GS

0389 648D JMP  FOXCS

0388 231E FOXCé: MOV A, #1ER ;LTRS

038D 69 FOXC5: ADD A,R1

038E A3 MOVP A,9A

038F 83 FOXCE: RET

0390 00 NOP

« Tede s I e s 7 e e A e v v v ek e ok e ok e ke vl ok e ke ok gk vk o ok ok ok e ke e e e ke e ok
’

Hd DELAY *



; TRRAXRRAARARARARREAAARARER R AR R A KA Ak hhhhkhdk

0391 BF40 DELAY: MOV R7,#40H
0393 00 LOOP1: NOP
0394 EF93 DJNZ R7,LO0P1
0396 83 RET
0397 BF10 DELAY1: MOV R7,#10H
0399 00 LOOP2: NOP
039A EF99 DJNZ R7,L00P2
039C 83 RET
0390 00 NOP
039€ 00 ; NOP
039F 80 NOP
03A0 00 NOP
03A1 00 NOP
03A2 00 NOP
03A3 00 NOP
03A4 00 . NoOP
03A5 00 NOP
03A6 00 R NOP
03A7 00 NOP
03A8 00 NOP
03A9 00 NOP
03AA 00 NOP
03A8 00 NOP
03AC 00 NOP
03AD 00 NOP
03AE 00 " NOP
03AF 00 NOP
0380 00 NOP
0381 00 NOP
0382 00 NOP
0383 00 NOP
0384 00 NOP
0385 00 NOP
0386 00 NOP
0387 00 NOP
0388 00 NOP
0389 00 NOP
03BA 00 NOP
0388 00 NOP
03BC 00 NOP
038D 00 NOP
03BE 00 NOP
038F 00 NOP
03c0 00 NOP
03c1 00 NOP
03c2 00 NOP
03C3 00 NOP
03c4 00 NOP
03¢5 00 NOP
03c6 00 NoP
03Cc7 00 NOP
03c8 00 NOP
03c9 00 NOP
03CA 00 NOP
03cB 00 NOP
03cc 00 NOP
03cD 00 NOP

03CE 00 NOP



03CF 00 NOP

0300 00 NOP

03p1 00 NOP

0302 00 NOP

03D3 00 NOP

03D4 00 NOP

0305 00 NOP

0306 00 NOP

03p7 00 NOP

03p8 00 NOP

0309 00 NOP

03DA 60 NOP

0308 00 NoOP

03pC 00 NOP

030D 00 NOP

03DE 00 NOP

03DF 00 NOP

03E0 00 NOP

03E1 00 . NOP

03e2 00 NOP

03E3 00 NOP

03E4 00 NOP

03E5 00 NOP

03E6 00 NOP

03E7 00 NOP

03E8 00 NOP

03E9 00 < NOP

03EA 00 NOP

03E8 00 NOP

03EC 00 NOP

03ED 00 NOP

03EE 00 NOP

03EF 00 NOP

03F0 00 NOP

03F1 00 NoOP

03F2 00 NOP

03F3 00 NOP

03F4 00 NOP

03F5 00 NOP

03F6 00 " NOP

03F7 00 NOP

03F8 00 NOP

03F9 00 NOP

03FA 00 NOP

03FB 00 NOP

03FC 00 NOP

03FD 00 NOP

03FE 00 NOP

03FF 00 NoOP
;*****************************************************
P SET 8251 *
,- RKAKKIKNRRNK R AhdhRdhdkddkdiidhidkikhhihhrdkidhihikihikid

0400 B864 SETCOM: MOV RO,#DPORTC

0402 FO MOV A,aRO

0403 AB MOV R3,A

0404 B860 MOV RO,#DPORTA

0406 FO MOV A,@RO

0407 18 INC RO

0408 AA MOV RZ,A



0409
040A

040¢C
040E
040F
0410
0611
0412
0414
0616
0617
0418
041A
0418
041cC
041E
041F
0421
0422
04264
0425
0427
0429
042A
0428
042D
042F
0430
0432
0433
0434
0436
0437
0439
0438
043C
043D
043F
0441
0443
0444
0445
0447
0448
0449
0448
044D
044E
0450
0451
0453
0455
0457
0458
045A
0458
0450
045F

DO
9614

B864
FO
18
AB
DO
C6C7
B866
27
A0
B86A
AO
FA
5340
AC
B861
FO
5340
DC
cé62D
B868
27
AO
3483
B861
FO
B241
FA
37
B241
27
B86C
BCO6
AO
18
EC3B
84C7
B861
FA
A0
B865
FB
AO
B864
BCO7
FO
53C0
AA
D380
965A
BB10
1c
8466
FA
D340
9664
BB30

SETCOM2:

SETCOM21:

SETCOM22:

SETCOM23:

SETCOM3:

XRL
JINZ

MOV
MOV
INC
MOV
XRL
Jz
MoV
CLR
MoV
MOV
MOV
MOV
ANL
MOV
MOV
MOV
ANL
XRL
Jz
MOV
CLR
MOV
CALL

< MoV

MOV
JB5
MOV
CPL
JB5
CLR
MOV
MOV
MOV
INC
DJNZ
JMP
MOV
MoV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
ANL
MOV
XRL
JINZ
MOV
INC
JMP
MOV
XRL
JNZ
MOV

A,aRrR0
SETCOM2

RO, #DPORTC
A, &R0

RO

R3,A

A,aR0
SETCOME
RO, #DCOUNT
A

aRO,A

RO, #DFOX
ARO, A

A,R2

A, #40H
R4, A

RO, #DPORTA+1
A, 8RO

A, #40H
A,R4
SETCOM21
RO, #CUR

A

aRO, A
CLRALL

RO, #DPORTA+1
A,aR0
SETCOM23
A,R2

A

SETCOM23

A

RO, #ECOU1
R4, #O6H
ARO, A

RO

R4, SETCOM22
SETCOME
RO, #DPORTA+1
A,R2

ARO,A

RO, #DPORTC+1
A,R3

ARO, A

RO, #DPORTC
R4, #OTH

A, 3RO

A, #OCOH
R2,A

A, #BOH
SETCOM3
R3, #10H

R4

SETCOMS
A,R2

A, #40H
SETCOM4
R3, #30H

;00D PARITY

;EVEN PARITY



0461
0462
0464
0466
0467
0469
046A
046C
046E
0470
0472
0473
0475
0477
0479
0478
047D
047E
047F
0481
0482
0484
0485
0486
0487
0488
0489
0488
048D
048E
048F
0491
0493
0494
0495
0496

0498
049A
049C
049E
049F
04A0

04A2
04A4
04A6
04A8
04A9
04AA

04AC
04AE
04B0
0481
0482
0483

ic
8466
BBOO
FO
5330
AA
D320
9672
2340
847D
FA
B310
9678
23co
847D
2380
48
AB
B360
FO
5303
6C
AC
FO
E7
E7
530C
4302
4B
AB
9AF8
8A02
FC
02
00
8A0C

9AF4
8A01
2311
02
00
8A0C

9AF4
8A01
2340
02
00
8A0C

9AF4
8A01
FB
02
00
8A0C

.
.

’

INC
JMP
SETCOMA4 MoV
SETCOMS : MOV
ANL
MOV
XRL
JNZ
MoV
JMP
SETCOM6: MoV
XRL
JINZ
MOV
JMP
SETCOM7: MoV
SETCOMS8: ORL
MOV
MOV
MOV
ANL
ADD
MOV
MoV
RL
RL
“ ANL
ORL
ORL
MOV
ANL
ORL
MOV
ouTL
NOP
ORL

ANL
ORL
MOV
OUTL
NOP
ORL

ANL
ORL
MoV
ouTL
NoOP
ORL
SET MODE 8251 COM1

8 BITDATA,1 STOPBIT,NOPARITY,*1 BUAD

ANL
ORL
MOV
ouTL
NoOP
ORL

R4
SETCOMS
R3, #OOH
A,3R0
A, #30H
R2,A
A,#20H
SETCOMé
A, #4OH
SETCOM8
A,R2

A, #10H
SETCOM7
A, #OCOH
SETCOM8
A, #80H
A,R3
R3,A
RO, #DPORTA
A, 3RO
A, #03H
ARG
R4, A
A,aR0

A

A

A, #0CH
A, #02H
A,R3
R3,A
P2, #MODE
P2, #PC
ARG
BUS, A

P2,#CLR

P2, #MOCOM
P2, #COMCON
A, #11H
BUS, A

P2, #CLR

P2, #MOCOM
P2, #COMCON
A, #40H
BUS,A

P2, #CLR
P2, #MOCOM
P2, #COMCON
A,R3

BUS,A

P2, #CLR

; SEND CONTROL WORD (15h)

;PARITY DISABLE

H

STOP BITY

;2 STOP BIT

;1 1/2 sTOP BIT

1

r

; DATA DIGIT PORT

INPUT ALL

DATA DIGIT PORT

INTERNAL RESET 8251 COM1

; DATA DIGIT PORT

IRCINTERNAL RESET)
RESET COM1

DATA DIGIT PORT

MODE WORD(4FH)



0485
04B7
04B9
0488
04BC
048D

04BF
04C1
04C3
04C4
04C5
04C7

04C8
04C9
04CA
04CB
04cc
04CD
04CE
04CF
0401
04D3
04D4
04D5
04D7
04D8
04DA
04D8
04DD
04DF
04E1
04E2
04E3
04E4
04E5
04E6
04E7
04E9
04EB
04ED
04EE
04F0
04F2
04F4
04F5
04F6
04F7
04F8
04F9
O4FA

9AF4
8A01
2315
02
00
8A0C

9AF4
8A00
08
00
8A0C
83

18
18
FO
77
7
77
77
530F
4330
AD
FC
3484
FD
348C
FO
530F
4330
34BC
c8
FO
77
77
77
77
530F
4330
34BC
FO
530F
4330
34BC
c8
FO
77
77
777
77
530F

; ER,TXEN,RXEN

-

SETCOME :

ANL
ORL
MoV
ouTL
NOP
ORL

ANL
ORL
INS
NOP
ORL
RET

P2, #MOCOM
P2, #COMCON
A, #15H
BUS, A

pP2,#CLR
P2, #MOCOM
P2, #COMDATA

A,BUS

P2,#CLR

’

’

DATA DIGIT PORT

; TXEN,RXEN,ER

; DATA DIGIT PORT

;*****************************************************

Hd HEX TO ASCII

Had INPUT

RO
RO+1
RO+2
R&4

LOW

HI

HI 4B1T
CUR

*
*
*
*

*

;***********i*****************************************

DECASCI1:

INC
INC
MoV
RR
RR

“ RR
RR
ANL
ORL
MoV
MoV
CALL
MOV
CALL
MoV
ANL
ORL
CALL
DEC
MoV
RR
RR
RR
RR
ANL
ORL
CALL
MOV
ANL
ORL
CALL
DEC
MoV
RR
RR
RR
RR
ANL

RO

RO
A,aR0
A

A

A

A

A, #OFH
A, #30H
RS,A
A,R4
GOTO
A,RS
WRBYTE
A,aR0
A, #OFH
A, #30H
WRBYTE
RO

A, RO
A

A

A

A

A, #OFH
A, #30H
WRBYTE
A, 8RO
A, #OFH
A, #30H
WRBYTE
RO
A,3R0
A



04FC
04FE
0500
0501
0503
0505
0507
0508
0509
050A

0508
050D
0S0F
0510
0511
0513
0515
0516
0517
0519
0518
051¢c
0510
051F
0520
0521
0523
0524
0526
0528
0529
052A
052c
052€
052F
0530
0532
0534
0535
0536
0538
0539
053A
0538
053D
053E
0540
0542
0543
0544
0546
0548
0549
054A
054C
054E

4330
34BC
FO
530F
4330
34BC
83
00
00
00

1468
8860
FO
37
F223
B875
10
FO
D331
9623
27
AO
B862
FO
AA
34C4
83
1468
B860
FO
37
F23D
B875
10
FO
D331
963D
27
AO
B876
FO
AA
10
34C4
83
1468
B860
FO
37
F258
8875
10
FO
D331
9658
27

ORL A,#30H
CALL WRBYTE
MOV A,aRO
ANL A,#OFH
ORL A,#30H
CALL WRBYTE
RET
NOP
NOP
NOP

H e e e Fe A e Ao e de e Ko e e e e e e e e ke s e e e S e ke ke ok e ke e ke ek de ke e e de ek e e de e e e e ek ok

-
’

MODE

*

H Feddededh kR ARk AR A AR RRARRARRARARRNRRRh Aok sk hikddhikd

MODEA:

MOAEND :

MODEB:

MOBEND :

MODEC:

CALL RXCOM1
MOV RO, #DPORTA
MOV A,8RO

CPL A

JB7 MOAEND
MOV RO, #COUNT
INC @RO

MOV  A,@RO

XRL A, #31H
JNZ MOAEND
CLR A

MOV @RO,A

MOV RO, #DPORTB
MOV A,aR0

MOV R2,A

CALL TXCOM

RET

CALL RXCOM1
MOV RO, #DPORTA
MOV A,aR0

cPL A

JB7 MOBEND
MOV RO, #COUNT
INC @RO

MOV  A,&RO

XRL A, #31H
JNZ MOBEND
CLR A

MOV @RO,A

MOV RO,#DATAB
MOV A,aRO

MOV R2,A

INC @RO

CALL TXCOM

RET

CALL RXCOM1
MOV RO, #DPORTA
MOV A,&RO

CPL A

JB7 MOCEND
MOV RO, #COUNT
INC @RO

MOV A,8R0

XRL A, #31H
JNZ MOCEND
CLR A



054F
0550
0552
0553
0554
0555
0556
0558
0559
0558
055D
055E
055F
0561
0563
0564
0565
0567
0569
056A
0568
056D
056E
0570
0572
0573
0574
0576
0578
0579
057A
057c
057E
057F
0580
0582

0583
0583
0583
0000

AQ
8877
FO
37
A0
AA
34C4
83
1468
B860
FO
37
F26D
B875
10
FO
D331
966D
27
AQ
5494
83
1468
8860
FO
37
F282
B875
10
FO
D331
9682
27
AO
54C4
83

83

MoV
MOV
Mov
CPL
MOV
MoV
CALL
MOCEND : RET
MODED: CALL
MOV
MoV
cPL
J87
MoV
INC
MOV
XRL
JNZ
CLR
MoV
CALL
MODEND : RET
MODEE: CALL
MoV
MOV
CPL
JB7
MOV
INC
MOV
XRL
JNZ
CLR
MOV
CALL
MOEEND : RET

INTLINE:

INTTIMER:
RET
END

aRO,A
RO, #DATARY
A,aR0

A

ar0,A
R2,A
TXCOM

RXCOM1
RO, #DPORTA
A,aR0

A

MODEND
RO, #COUNT
aRrR0O

A, &R0

A, #31H
MODEND

A

aRO, A
TXCOM1

RXCOM1
RO, #DPORTA
A,@R0

A

MOEEND
RO, #COUNT
#RO
A,aR0
A,#31H
MOEEND

A

aRr0, A
TXCOM2



000C
010€
0003
0074
026F
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0070
0384
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0198
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CLR
CLRMEN
CONP
DARS
DATA2
DATAS
DATARY
DEDATA
DFOX
DPORTC
EP1
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FOXC3
FOXCE
INCDEC
INPORT
LOOP1
MOAEND
MOCOM
MODE2
MODEA
MODECOE
MODEE
NUMBERS
PC
RX_C1
RX_C2
RX_C22
SETCOM
SETCOM22
SETCOM4
SETCOM?
START
TXCOM1
T*_C11
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TX_C6
WRL1
WRLM
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0530
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0524
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0000
0068
007F
00AB
00D4
0414
0441
0466
047D
0038
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02BF
02EF
018C
019€E

CLRALL
COMCON
COUNT
DATAO
DATA3
DATAB
DCOUNT
DELAY
DPORTA
ECOU1
EPLUSE
FOXc1
FOXC4
FOXCON
INCEND
INTLINE
Loor2
MOBEND
MODE
MODE3
MODEB
MODECOM
MODEND
PA
RXCOM1
RX_C12
RX:C20
RX_C23
SETCOM2
SETCOM23
SETCOM5
SETCOM8
TE
TXCOM2
TX_C12
TX_C22
WRBYTE
WRL2
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031€
0040
04c8
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0180
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DATA%
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DELAY1
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ERCOU1
FOXC2
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INTTIMER
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MOCEND
MODE1
MODE4
MODEC
MODED
MOEEND
PB
RXCOME
RX_C13
RX_C21
RX_C24
SETCOM21
SETCOM3
SETCOM6
SETCOME
TXCOM
T™*_C1
™@_C2
TX_C5
WRL
WRLINE
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* SOFTWARE FOR DISTORTION GENERATOR *

* FILE NAME

* DATE

: DISGEN.ASM *
20/07/36 *
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DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFE
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
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000Ch

Oh,0h, Oh, Oh,0h, Oh, Oh, Oh,Ch, Oh, 20h, Ch, Oh, Oh, Oh, Oh
Oh,Oh,Oh,0h,0h,0h,Oh,0h,Ch,0h,0h,Gh,Oh,Oh, Oh, Oh
Oh,0h, Oh, Oh,0h, Oh, Oh, Oh,Ch, Oh,Oh,Gh, Oh,Ch,0h, Oh
Oh,Gh,5fh,Oh,Oh,Oh,0h,Oh,Oh,0h,Oh,Oh,0h,Oh,Oh,Oh
Oh,0h, Oh, Oh, 0h, Oh, Oh, Oh,Ch, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h,Oh, Ch, Ch,Oh, Oh,Oh,Oh,0h,80h,0h,Oh,Oh, Oh, Oh
Oh,0h, Oh, Oh, Ok, Oh, Oh, Oh,Ch, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h, Oh, Gh,0h,0h,Ch,0h,Ch,Ch,Ch,Oh,Oh,Oh, Oh,Ch
Oh,0h,0h, Oh,0h, Oh, Gh, Oh,Oh, 20h,0h, Oh, Oh, Oh, Oh, Oh
Oh,0h, Oh, Oh,Oh, Oh, Oh, 0h,Oh, Oh, Oh,Ch, Oh, Oh,Oh, Oh
Oh,0h, Oh, Oh, Gh, Oh, Oh,0h, Gh, Oh, Oh, Gh, Oh, Oh, Oh, Ch
Oh, 10h,0fh,4Gh, Oh, Oh, Oh,Oh, Oh, Oh,Oh, Oh, Oh,Oh, Oh, Oh
Oh,0h,0h, Oh,0h,0h,Oh,0h,Oh,Gh,0h,0h,Oh,0h,Oh, Oh
Oh,Oh,Oh, Oh,Ch,Oh,0h,Oh,Oh,Ch,Oh,80h,0h,Oh, Oh, Oh
Oh, Oh,0h, Oh,0h,Oh,Oh,0h,0h,Ch,Ch,0h,Oh,Gh,Oh,Oh
Oh,0h, Oh, Ch, Ok, Oh,Oh, Oh,Gh, Oh,0h,Gh,Oh,0h,0h, Oh
Oh,Oh,Oh, Gh,0h,0h,0h,0h,20h,0h, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h, 0h, Ch,0h,Oh, Oh,Oh,Ch, Oh,Ch,Gh, Oh,Ch,0h, Oh
Oh,0h,0h,Oh,0h,Oh,Ch,Oh, Oh, Oh,0Oh,Oh,Ch,Ch,0h,Oh
10h,0h,0fh, Oh,40h, Oh, Oh, Oh, Oh, Oh,Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h,0h, Oh,0h,0h,0h,0h,0h,Ch,0h,0h,Ch,0h,Oh, Oh
Oh,0h,0h,Oh,0h,0h,0h,0h,0h,Oh,Oh, Oh,80h, Oh, Oh, Oh
Oh,0h,Oh, Oh,Oh, Oh, Oh,Oh,0h, Oh,0h,0h, Oh,Oh,0h,0h
Oh,0h,Oh, Oh, 0k, Oh, Oh, Oh,Ch, Oh,Oh,0h, Oh, Oh, Oh,0h
Oh,0h,0h, 0h,0h,Oh,0h,20h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h,0h, Oh,0h,0h,Oh,0h,Oh,Oh,Oh,0h, Oh, Oh, Oh Oh
Oh,0h, Oh, Ch,Oh, Gh, Oh,Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, 10h
Oh,0h,0fh,0h,0h,40h,Ch,0h,0h,Ch,0Oh,Ch,0h,0Oh,Ch,Ch
Oh,0h, Oh,Oh,0h,Oh,0h,0h,Oh,Oh,0h,Gh,0h,0h,0h,0h
Oh,0h, Oh, Oh, Oh, Oh, Oh, Oh,Oh, Oh,0h, Gh, Oh, 80h, Oh, Oh
oh,Ch, Oh,Oh,0h, Oh,Oh,Oh,Gh, Oh,Ch,0h, Ch,0h,Oh,Ch
Oh,0h, 0h, Oh,Oh, Oh, Oh, Oh,Oh, Oh,Oh,Oh, Oh, Oh, Oh,Oh
Oh,0h, Oh, Oh, Oh, Oh, 20h, Oh, Oh, Oh, Gh, Oh, Ch, Oh, Oh, Oh
oh,0h, Oh,Oh, Oh, Oh,Oh, Oh,Oh, Oh, Oh,Oh, Oh,Oh,Oh, Oh
Oh,0h,Oh, Oh,Oh,0h,0h,0h,Oh,Oh, Oh,Oh,0h, Oh, 10k, Ch
0Oh,Gh,0fh,0h,Oh,Oh,40h, Oh,Oh,Oh,Ch,0h, Oh,Oh,0h,Ch
Oh,0h,0h, Oh,0h,0h,0h,0h,0h,Oh,Oh,Gh,Oh, Oh, Oh, Oh
0h,0h, Oh, Oh,0h, Oh, Oh,Oh, Oh, Oh,Oh, Oh, Oh, 0h, 80h, Oh
Oh,0h, Oh, Oh,Gh, Oh,Oh,0h, Oh, Oh, Ok, Oh, Oh,Oh, O, Oh
Oh,0h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh,0h, Oh, Oh,0h, Oh
Oh,0h, Oh, Oh,Gh, 20h, Oh, Oh, Oh, Oh, Oh, Oh, Oh , Oh, Oh, Oh
Oh, Oh,Oh, Oh, Oh,0h,0h,0h,0h,Gh, Oh, Oh, Oh,Oh, h, Oh
Oh,0h,0h, Oh,0h,0h,Ch,0h,Ch, Oh, Oh, Oh,Oh, 10h, Oh, Oh
Oh,0h,0fh,Ch, Oh, Oh, Oh, 40h, Oh, Oh,0h, Oh,Oh,Oh,Oh, Oh
Oh,0h, Oh, Oh,0h, Oh, Oh,Oh,Oh, Oh,Oh,0h, Ok, Oh,Oh, Oh
Oh,Oh, Oh, Oh,Gh, Oh, Oh, Oh, Oh, Ch, Ch, Oh, Oh, Oh, Oh, 80h
Oh,Oh, Oh, Oh,Oh,Oh, Oh, Oh,Gh, Oh, Oh,0h, Oh,Ch, Oh, Oh
Oh,0h,0h, Oh,0h, Oh, Oh, Oh,Ch, Oh, Oh,Oh, Oh, Oh,Ch, Oh



0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
03A0
0380
03co
03p0
03E0
03F0
0400
0410
0420
0430
0440
0450
0460
0470
0480
0490
04A0
0480
04C0
0400
04E0
04F0
0500
0510
0520
0530
0540
0550
0560
0570
0580
0590
05A0
0580
05co
0500
05EQ
0S5F0
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
06A0

0000000020
0000000000
0000000000
00000F0000
0000000000
0000000000
8000000000
0000600000
0000002000
0000000000
0000000000
90000F0000
0000000000
0000000000
0080000000
0000000000
0000200000
0000000000
0000000Q00
0000CF0000
0000000000
0000000000
0000800000
0000000000
0020000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000008000
0000000000
0020000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000008000
0000000000
0020000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000008000
0000000000
0020000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000008000
0000000000
0020000000
0000000000
0000000000

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB8
DFB
DFB
DFB
DFB

DFB

DFB
DFB
DF8
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DfB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

oh, Ch, Oh, Oh, 20h, 0h, Ch,Oh, Oh,Oh, Oh,Ch,Oh, Oh,Ch,Ch
oh,Oh,0h, Oh,0h, Oh,0h,Oh,0h,0h,0h,0h,0Oh,Oh,Oh,0h
oh, 0h,0h, Oh,Ch, Oh,0h,Oh,0h,0h,0Oh,Oh, 10h,0h,Oh,Oh
Oh, Oh,0fh, Oh, Oh, Oh, Oh, Oh, 40h, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh, Ch,Oh, Oh,Oh,Ch,0h,Ch,0h,Oh,0h,Oh, Oh,Oh, Oh,0h
oh,0h, Oh, Oh,Oh,0h,Oh,Oh, Oh,Oh,0h,0h,Oh, Oh, Oh, Oh
80h,0h,Oh, Oh,Ch, Oh, Oh, Ch,Oh, Ch,Oh, Oh,Oh,Ch, Oh, Oh
0Oh,0h, Oh, Ch,0h,0h,Oh, Oh, Ch,Oh,Ch,Oh,Oh, Oh, Ch,Oh
oh, Ch, Oh, 20h, 0h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh, Oh, Oh, 0h,Oh,Oh, Oh, Oh, Oh, Oh,Oh, Oh, Oh, Oh, Oh, Gh
Oh, Gh,0h, Oh,Oh, Ch,0h,Oh,0h, Oh,0h, 10h, Oh, Oh,0h, Oh
Oh, Ch,0fh,0h, Oh, Oh, Oh,0h, Oh,40h, Oh, Oh, Oh,Oh, Oh,Oh
Oh, Oh,0h, Oh,Oh, Oh,0h, Oh,0h,Ch,Oh,0h, Oh,0h, Oh,Oh
Oh,0h, Oh, Oh,Oh,0h,0Oh,Oh,Oh,Oh,Oh,Oh,Oh,Oh,Oh,Oh
oh, 80h,0h,0h,0h,Oh,Oh,0Oh,0h,Oh,Oh, Ok, Oh, Oh,0h, Oh
oh, 0h,0h, Oh,Oh,0h,0h, Oh, Oh,0h,Ch,0h, Oh, Oh,Oh,Ch
Oh,0h,20h,0h,0h,Ch, Oh, Oh,0h,0h, Oh, Oh, Oh, Oh, Oh, Oh
Oh, Oh,0h, Oh,Ch, Ch,0h,0h, Oh, Oh, Ch,Oh, Oh, Oh, Ch,Ch
Oh,0h, Oh,0h,0h,0h,Ch,Oh,Ch,Oh, 10h,0h, Oh, Oh,Ch,Ch
Oh,0Oh,0fh,0h,0h,0Oh,Ch,0h,0h,Oh,40h,0h,0h,0h,Ch, Ch
Oh, Ch,0h,Oh,Oh,Ch,0h, Oh,0h,Oh,Oh, Ch, Oh,Oh, Oh,0h
Oh, 0h, Oh, Ch,Gh,0h,Ch,Oh, Oh,0h,Ch, Oh,Ch, Oh, Ch,0h
Oh, Oh,80h,0h,0h,0h, Ch,Gh,Ch,Oh,Oh, Oh,Ch, Oh,0h, Oh
oh, Oh,0h, Oh, Oh, Oh,Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
oh, 20h, Ch,0h, Oh, Oh, Oh,Gh, Ch, Oh, Oh, Oh, Oh, Oh, Oh, Oh
oh, Oh,0h, Oh, Oh, Oh,Oh, Oh, Oh, Oh, Oh, Oh, Oh,Oh, Ch, Oh
Oh, 0h, Oh, Oh,0h,0h,Oh, Oh, Oh, 10h, Oh, Oh, Oh, Oh, Oh, Oh
Oh,Oh,0fh, Oh, Oh,Ch,Oh, Oh, Oh, Oh, Oh,40h, Oh, Oh, Oh, Oh
Oh, Ch,Oh, Oh, Oh,Oh,0h, Oh, Oh, Oh, Oh,0h, Oh,Oh, Oh,0h
Oh,Oh, Oh,0h,0h,0h,Oh, Oh, Oh,Oh,0h,0h,Oh,Oh,Oh,Ch
Oh, Oh,0h, 80k, Oh,Oh, Oh,Oh, 0h,0h, Oh,Oh, Ch,Oh, Oh, Oh
Oh,Oh, Oh, Oh,0h,Oh,0h, Oh,0h, Ch,Oh,Oh, Oh, Oh, Oh, Oh
Oh, 20h, Oh, Oh, Oh, Oh, Ch,Oh, Oh, Oh, Oh, Oh, Ch, Oh, Oh, Oh
Oh,Oh,Oh,0h,0h,Oh,Oh,Oh,Oh,Oh,0h,0h, Oh,Ch,Oh,Oh
Gh,Oh, Oh,0h,0h,Oh,Oh, Oh,Oh, 10h, Oh, Oh, Oh,0h,0Oh, Oh
Oh,Oh,0fh,0h,Oh,Oh,Oh,Ch,Oh,Oh, Oh,40h, Oh, Oh, Ch,Oh
Oh,0h,Oh,Oh,0h,0h,Ch, Oh,Ch,Oh,0h,Oh,Ch,Oh,Ch,0h
Ch, Oh, Oh,Oh, Oh, Oh,Oh, Oh, Oh,Oh,Oh, Oh, Oh, Oh, Ok, Oh
Oh, Oh,Oh, 80h, Oh,0h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh,Oh, Oh
oh, Oh, Oh, Oh,0h, Oh, Oh, Oh, Oh, Ch,0h, Oh, Oh, Oh, Oh, Oh
Oh, 20h, Oh, Oh, Oh,Oh,Oh, Oh, Oh, Oh, Gh, Oh, Oh, Gh, Oh, Oh
0h,0h,0h,Oh,0h,0h,Oh,Oh, Oh,Oh,0h,Oh,Oh,Oh,Oh,Ch
0Oh, 0h,0h, Ch,Oh, Oh,0h,0h, Oh, 10h,0h, Oh,Oh, Gh,Oh, Oh
Oh,0h,0fh,0h,0h,0Oh,Ch,Oh,0h,0h,Oh,40h,0h,0h,0h, Oh
gh, Oh,0h, Oh,0h, Oh,0h,Oh,Gh,0h,Oh,Oh, Gh,0Oh,Oh,Oh
oh, Oh,0h, Oh,0h, Oh,0h,0Oh,0h, Oh, Oh, Oh, h,0h, Oh, Oh
oh, Oh,Oh,80h, Oh, Oh, Ch,Oh, Ch, Oh, Oh, Oh, Oh, Oh, Oh, Oh
oh, Oh,Oh, Oh,Oh, Ch,0h, Oh,Oh,Ch,0h,Oh, Oh, Oh, Oh, Oh
Oh,20h,0h, 0h,Oh,Oh,Oh, Oh, Ch,Ch,0h,0h,0h,0h,0h,Oh
Oh, Oh,0h, Oh, Oh, Oh,Oh, Ch, Oh, Oh, Oh, Oh, Oh,0h, Oh, Oh
Oh,Oh,0h, Oh,Oh, Oh,Ch,Ch,0h, 10h, Oh, Oh, Oh, Oh,Ch, Ch
Oh,0h,0¢h,0h,Ch, Oh,0h,Ch,0h,Ch,Ch,40h,0h,0h,Ch, Ch
oh,Ch, Ch,0h,0h,Oh, Oh, Oh, Oh,Oh,0h,0h,0h, Oh, Oh, Oh
oh, Oh,0h, Oh,0h,Oh,0h, Oh,0h,Ch,Oh,Oh, Oh, Oh, Oh, Oh
Oh, Ch, Ch, 80h, Oh, Oh, Oh,0h, Oh, Oh, Oh, Oh, Oh, Oh, Gh, Oh
oh,0h, Oh, Oh,0h,Oh,Oh, Oh, Oh,Ch,Ch,Oh,Oh, Oh, Ch,Ch
Oh, 20h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Ch
Oh, Oh, Oh, Oh, Oh, Ch, Oh, Oh,Oh, Ch, Oh, Oh, Oh, Oh, Oh, Oh
Oh, Oh,0h, Oh,Oh, Oh,0h, Oh,Oh, 10h, Oh, 0h, Ch, Ok, Oh, Oh



06B0
06CO
06D0
06E0D
06F0
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
07A0
0780
07¢co
07D0
07e0
07F0
0800
0810
0820
0830
0840
0850
0860
0870
0880
0890
08A0
08B0
08co
08D0
08EO
08F0
0900
0910
0920
0930
0940
0950
0960
0970
0980
0990
09A0
0980
09co
0900
09€0
09F0
0A00
0A10
0A20
0A30
0A40
0A50

00000F0000
0000000000
0000000000
0000008000
0000000000
0020000000
0000000000
0000000000
00000F0000
0000000000
0000000000
6000008000
0000000000
0020000000
0000000000
0000000000
00000F0000
0000000000
0000000Q00
0000008000
0000000000
2000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000080
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000010
00000F0000
4000000000
0000000000

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB8
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
oFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

Oh,0h,0fh,0h,Oh,0h,0h,0h,Oh,0Oh,0h,40h,0h,0h,0h,0h
Oh,Ch, Oh,Ch,0h,Oh,Ch,Oh,0h, Oh,0Oh,0h, Oh,Oh,Oh,Ch
oh,Ch,Oh,Oh,0h,Ch,0h,0h,0h,Ch,0h,Ch,Oh,Oh,Gh,Oh
Oh,Gh,Oh,80h, Oh,Ch,0h, Oh,Ch,Oh,0h,Ch,0Oh,0h,Ch, Oh
oh,0h,0h,0h,0h, Oh,0h,Oh, Ch, Oh,Oh,Oh, Oh,Oh, Oh, Oh
Oh,20h,0h,0h,Oh,Oh, Oh, Oh, Oh,Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,Oh,0h, Oh,0h,0h,0h,0h,0h,0h,0h,Ch,0h,0h,Oh,Oh
Oh,0h,0h,Oh,0h,Ch,0h,0h,Oh, 10h, Oh,Ch, Oh,Oh,Oh, Ch
Oh,0h,0fh,Oh,Oh,Oh,Oh,Oh, Oh, Oh, Oh, 40h, Oh, Oh, Oh, Oh
Oh, Oh,Oh, Gh,0h,0h,Ch,0h,Ch,0h,0h,Ch,0h,Ch,Gh, Oh
oh, Oh, Oh,Gh,Ch,0h,Ch,0h,0h,Ch,0h,Oh, Oh, Oh,Oh, Oh
Oh, 0k, Oh, 80h, Oh,Ch,Oh,0h, Ch, Oh,0h, Ch, Oh,Oh, Oh, Oh
Oh, Oh, Oh,Oh, Gh, Oh,Oh, Oh, Oh,Ch,0h, Oh,Oh,Ch, Gh, Oh
Oh,20h, Oh, Oh, Oh, Oh, Oh, Oh, Ch, Oh, Oh, Oh, Oh,Oh, Oh, Oh
0h, Oh, Oh, Oh, Oh, Ok, Oh, Oh,Ch, Oh, Oh, Oh, Oh, Oh, Oh, Gh
Oh,0h,Oh, Ch,Oh, Oh, Oh,0h,0h, 10k, Gh, Oh, 0h, Oh, Oh, Oh
Ch,0h,0fh,Oh,Oh,Oh,Oh,Oh,Oh,Oh, Oh, 40h,0h,0h,Oh,Oh
0h,Oh,0h, Oh,0h,Oh,0h,0h,0h,0h,Oh,0h,Oh,Oh,Oh,Gh
Oh,Oh, Oh,Ch,0h,Oh, Ch,0h,0h,Oh,0h,0h,Oh,0Oh,0h,0h
Oh,Oh,Oh,80h,Gh, 0h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,Oh, Oh,Ch,0h,0h,0h,0h,0h,0h,0h,Ch,0h,Oh,Oh,Oh
20h,0h,0h,0h,Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h, Oh, Oh,Gh, Oh, Oh,Oh, Oh, Oh,Oh,Oh, Oh,0h, Oh, Oh
0h,0h,0h,Oh,0h,0h,0h,0h, 10h, Oh, Oh, Oh, Oh, Ok, Oh, Oh
Oh,0h,0fh,0h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, 40h, Oh, Oh, Oh
Oh,Oh,0h, Oh,Ch,0h,0h,Ch,Oh,Oh,Oh,0h,Oh,Oh,Oh, Ch
Oh,0h,0h, Oh,0h,0h,0h,GCh,Oh,0h,0Oh,0h,Oh,0Oh,Oh,Ch
Oh,0h,0h,0h,80h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h, Oh, Oh, Oh,0h,Oh,0h, Oh,Ch, Oh, Gh, Oh, Oh, Oh, Oh
Oh,0h, Oh, 0h,0h, Oh, Oh,0h,0h,Oh,Oh,Gh,Oh,Oh,0h, Oh
Oh,0h,Oh, Oh, Oh, Oh, Oh, Oh,Oh, Oh, Oh, Ok, Oh, Oh, Oh, Oh
Oh,0h,Oh,Ch,0h,0h,0h, 10h,Oh,Oh,Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h,0fh,Ch,0h,0h,0h,0h,Ch,Oh,0h,Ch,0h,40h,Oh,Oh
Oh,0h, Oh, Oh,0h, Oh, Oh,Oh,Ch, Ok, Oh,Oh, Oh,Oh, Oh,Oh
Oh,Oh,Oh, Oh,0h,0h,Oh,0h,0h,Ch,Oh,Oh, Oh, Oh, Gh, Oh
Oh,Oh, Oh, Oh,Oh, 80h, Oh, Oh, Oh, Oh,Oh, Oh, Oh, Ch, Oh, Oh
oh,0h,Oh, Oh,0h,0h,0h,0h,Oh,Gh,Oh,0Oh,Oh,Oh,Oh,Oh
Oh,Gh, Oh,Oh,Ch, Oh,Oh,Oh, Oh, Oh,Oh,Ch, Oh,Oh, Oh, Oh
Oh,0h, Oh, Oh,Oh, Oh,Oh,Oh, Oh, Gh,Oh,Ch, Oh,Oh, Oh, Oh
0h,0h,0h,0h,0h,0h, 10h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,Gh,0fh,0h,Oh,0h,0h,0h,0h,0h,0h,Oh,0h,0h,40h,0h
Oh,Oh,0h, Oh,0h,0h,0h,0h,0h,Oh,Oh,Oh,0h,Oh,0h,Oh
Oh,Oh,0h, Oh,0h,0h,0h,0h,0h,Oh,Oh,Oh,Oh, Oh, Oh, Oh
Oh,0h, Oh, Oh,0h, Oh,80h,0h,0h, Oh,Gh, Oh, Oh,0h, Oh, Oh
Oh, Ch,Oh, Oh,0h,0h,0h,0h,0h,0h,Oh,Oh, Oh, Oh, Oh, Oh
Oh,0h, Oh, Oh,Oh, Oh,0h, Oh, Oh, Oh,Oh,Ch, Oh, Ch,0h, Oh
0h,0h,0h, Oh,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,Ch
oh,Oh,Oh, Oh,Ch, 10k, Oh, Ch, Oh, Oh, Oh, Oh, Oh, Ok, Oh, Ch
0h,0h,0fh,0h,Ch,0h,0h,0h,0h,0h,0h,Oh,0h,Oh,Oh,40h
Oh,0h,Oh, Oh,Oh,0h,Ch,0h,0h,0h,0h,Oh,Oh, Oh, Oh, Oh
Oh,Oh,Oh, Oh,0h,Ch, Ch,Oh,0h,0h,Ch,0h,Oh,Oh, Oh, Ch
Oh,0h,0h, Oh,Oh,Ch,0h,80h, Oh, Oh, Oh,Oh, Oh,Oh, Oh, Oh
Oh,0h, Oh, Ch,Oh, Oh, Oh, Oh,Ch, Oh,0h,Oh, Oh, Oh,0h, Oh
oh, 0h, Oh, Oh,0h, Oh,Ch,0h, Oh, Ch,Ch, Gh, Oh,Oh, Oh, Oh
Oh,Ch, Oh, Oh,Gh, Oh,Gh,Ch, Oh, Oh,0h,Oh, Oh,Oh, Oh, Ch
Oh,Oh,0h,8h, 10h, 0h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Gh,0h,0fh,0h,Oh,0h,0h,Oh, Oh,Oh, Oh, Oh,Oh,Oh, Oh,Oh
40h,0h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,Oh,Ch,Oh,Oh



0A60
0A70
0A80
0A90
0AAD
0ABO
0ACO
0ADO
OAEOD
0AFO
0B0O
0810
0820
0830
0840
0850
0B60
0B70
0B80
0890
OBAO
0880
0BCO
0800
0BEOD
0BFO
0coo
oc10
0cz20
0c30
0Cc40
0C50
0C60
0c70
0cso
0C90
0CAO
0CBO
0cco
0coo
0CEOQ
OCFO
0D00
op10
0D20
0D30
0D40
0D50
0D60
0070
0p80
0090
ODAO
0080
0DCco
0000
0DEO
ODFO
OEO0O0

0000000000
0000000000
0000000000
0000000000
0000001000
00000F0000
0040000000
0000000000
0000000000
0000000000
0000000000
9000000000
0000100000
00000F0000
0000400000
0000000000
0000000000
0000000000
0000000000
0000000000
0010000000
00000FGO00
0000004000
0000000000
0000000000
0000000000
0000000000
0000000000
1000000000
00000F0000
0000000040
0000000000
0000000000
0000000000
0000006000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00G00F0000
0000000000
0000000000
0000000000
0000000000
0000000000

DFB
DF8
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

oh,0h,Oh,Oh,Oh,Oh,Oh,0h,80h,0h,Oh,0h,Oh,Oh,Oh,Ch
oh,0h,0h,0h,Oh,Oh,Oh,Oh,Oh,0h,0h,0h,Oh,0h,0h,Ch
Oh,Ch,0h, Oh,Oh,0h,0h,0h,0h,0h,0h,0h,Ch,0h,0h,Ch
oh, Oh,Oh,Oh, Oh, Oh, Oh, Oh,Oh, Oh, Oh,Oh, Oh, Oh,Oh,Oh
Oh,0h,Oh, 10h,0h,0h, 0h, Oh,h, Oh, Oh, Oh,Oh, Oh, Oh, Oh
Oh,Oh,0fh,0h,0h,0h,0h,0h,0h,0h,0h,Oh,0h,Oh,0h,Oh
Oh,40h,0h,0h,0h, Oh,0h, Oh,Oh,0h,0h, Oh,Oh,0h, Ch, Oh
oh,Oh,0h,Oh, Oh,Oh,Oh,Oh,0h,0h,0h,0h,Ch,Oh,Oh, Oh
Oh,Ch,Oh,Oh,Oh,Ch,Oh,Oh,Oh,80h,0h, Oh,Ch,Ch,Oh, Oh
Oh,Ch,0h,0h,Ch,Oh,Ch,0h,0h,0h,0h,Oh,Oh,Oh,Oh, Oh
Oh,Oh,Oh,Oh, Ch,Oh,Oh,Oh,Oh,0h,0h,Oh,Oh, Oh, Oh, Oh
Oh, Oh,0h,Oh,Oh, Oh,Oh,0h,Oh,0h,0h,Oh, Oh, Oh, Oh, Oh
Oh,0h, 10h,0h, Oh, Oh, Oh, Ch, Oh, Oh, Oh, Ch, Oh, Oh, Oh, Oh
Oh,0h,0fh, Oh,Oh,Ch,Oh,Gh, Oh,Oh, Oh, Oh, Oh,Oh, Oh, Oh
Ch, Oh,40h, 0, 0h,0h,0h,Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h, 0h, Ch,Oh,0h,Oh,Oh,0h, Oh,Ch,0h,Oh,Ch,0h, Oh
Oh,0h, Oh,Ch, Oh,Oh,Oh,Oh,Oh,Oh,80h,Oh,Ch, Oh, Oh, Oh
Oh,Gh, Oh,Oh,0h,0h,Oh,Oh,Oh, Oh,Ch,Ch,Oh,0h,0h, Oh
oh,0h, 0h,Oh,Oh,0h,Oh,Oh,Oh,Oh,0Oh,Ch,Oh,0h,0h, Oh
Oh,0h, Oh,0h,0h, Oh, Oh,0h,Ch, Oh,Oh, Gh, Oh,Oh, Oh, Oh
Oh, 10h,0h, Oh, Oh, Oh, Oh, Oh, Oh, Oh,0h, Oh, Oh, Oh, Oh, Oh
Oh,0h,0fh,0h,Ch,0h,0Oh,Oh,Ch, Oh, Oh,Oh, Oh,Oh,Oh,Oh
Oh,0h,0h,40h,0h,0h,Ch,Oh,0h, Oh, Oh,Oh, Oh, Oh, Oh, Oh
Oh,0h,Ch, Oh, 0h,0h,Oh,0h,0h,0h,0h,0h,Oh,Ch,Oh,Oh
0h,0h,0h,0h,0h,0h,0h,0h,Oh,Ch,Oh,80h,Oh,Oh,0h,Ch
Oh,0h, Oh, Ch,Oh,0h, Oh,Oh,0h, Oh, Oh,Gh, Oh,0h, Ch,Ch
Oh,Oh,Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Gh, Oh, Oh, Oh, Oh
0h,0h,0h,Oh,Oh,0h,0h,0h,0h,Ch,0h,Oh, Oh,Oh,Oh, Oh
10h,0h, Oh,Oh, Oh,Gh, Oh, Oh,Oh, Oh, Ch,0h, Oh, Oh, Oh, Oh
Oh,0h,0¢h,0h,0h,0h,0h,0h,0h,0h,Oh,Oh,Oh,Oh,Oh,Oh
Oh, Oh,0h, Oh, 40h, Oh, Oh, Oh, O, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,Oh, Oh,0h,0h,Oh, Ch, Oh,0h,Oh,0h,0h,Oh,0h,0h, Oh
Oh, Oh, Oh, Oh, Oh,Oh, Oh, Oh, Oh, Oh, Oh, Oh, 80h, Oh, Oh, Oh
Oh,0h,0h,0h,0h,Oh,Oh,0Oh,0h,0h,Oh,0h,Oh, Oh, Gh, Oh
oh,0h,0h,Oh,Oh,Oh,Oh, Oh,Oh,Oh,0h,0Oh,Oh,0h,0Oh,Oh
Oh,0h, Oh, Oh, Oh,Oh’, Oh, Oh, Ok, Oh, Oh, Oh, Oh, Oh, Oh, 10h
Oh,0h, Oh, Oh,0h,0h, Oh,Oh,Ch, Oh,Oh,0h, Oh,Ch, Oh,0h
Oh,0h, 0fh,0h, Gh, Oh,Ch, Oh, Ch,Ch,Oh, Oh,0h,Oh, Ok, Oh
Oh, Oh,0h,Oh,Oh,40h,0h,0h,Ch,Oh,Oh,Oh,0h,0h, Oh, Oh
Oh,0h, Oh, Oh,0h,Ch, Oh, Oh,Oh, Oh, Oh,Oh, Oh, Oh,Ch, Oh
Oh,0h, Oh,Oh,Oh,Ch,Oh, Oh,0h, Oh, Oh,Ch, Oh,80h, Oh, Oh
oh,0h, Oh,Oh,Oh,0h,0h,0h,0h,0h,Oh,0h,Oh,Oh,Oh,Oh
Oh,0h,Oh,0h,Oh,Oh, Oh,Ch,Oh,0h,0h,0h,Oh,Oh, Oh, Oh
Oh,Ch, Oh,0h,Oh,Ch,Oh,Ch,0h,Oh,Oh,0h,Ch,Ch,0h, 10h
Oh,0h, Oh,Oh,Oh,0h,Oh,Oh,0h, Oh,Oh,Oh, Oh,Oh,0h,0h
Oh,0h,0¢h,0h,Oh,0h,Ch,0h,0h,Ch,Oh,Oh,Oh,Oh,Oh, Oh
Oh,0h, Oh,Oh,Oh,40h,0h,0h,Oh,Oh,Oh,Oh,Oh,0h,Oh, Oh
Oh,Ch, Oh,Oh,Oh,Ch,Ch,Oh,0h,Oh,Ch,0h,Oh,Oh,0h,Oh
Oh,0h,0h, Oh,Oh, Oh, Oh,Oh,Oh,Oh,Oh,Oh,Ch,80h,Oh, Oh
Oh,Oh,0h,Oh,Ch,0h,Oh,0h,0h,0h,0h,0h,0h,Oh,Oh, Oh
Oh,0h, Oh,Ch,0h,0h,Ch,0h,Ch,0h,0h,0h,Oh,Oh,0h, Oh
Oh,Oh, Oh,Oh,Oh, Oh, Oh, Oh,0h, Oh, Oh,Oh, Oh, Oh,0h, 10h
Oh,0h, Oh, Oh,Oh,Oh,Oh,0h,0h,0h,Ch,0h,0Oh,Oh,0h,Oh
Oh,0h, 0fh,0h,Oh, Oh,0h,Oh,Oh,Ch, Oh, Oh,Oh,Oh, Ch, Oh
Oh,Oh, Oh, Oh, Oh,40h,0h,Oh, Oh, Ch,0h, Oh, 0h,Ch, Oh, Oh
Oh,0h, Oh,Oh, Oh, Oh, Oh, Oh, Oh,Oh,Oh, Oh, Ch, Oh, Oh, Oh
Oh,0h, Oh,Oh,Oh,0h, Oh,Oh,Oh, Oh,0h,0h, Oh, 80h, Oh, Oh
oh, Oh, Oh,0h, Oh, Oh,Oh, Oh,Oh, Ch, Oh,Oh,Oh,Ch, Oh, Oh
Oh,0h,Oh,0h,Oh,Oh,Oh,Oh,Oh,0h,Oh,0h,0h,0h,0h,0h



0E10
0e20
0E30
OE40
0ES0
OE60
0E70
0E80
0EQOD
OEAQ
OEBO
0ECO
0EDO
QEEO
OEFO
0F00
0F10
0F20
OF30
0F40
OF50
0F60
0F70
0F80
0F90
OFAO
0FBO
0FCO
OFDO
OFEQ
OFFO
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
10A0
1080
10co
1000
100
10F0
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
11A0
1180

0000000000

0000000000

00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
9000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0Q00
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000600000
0000000000
8000000000
0000000000
0000000000
0000000000
00000F0000

DF8
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DF8
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFE
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DF8
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

Oh,0h,0h,0h,0h,Oh,Oh,0h,Oh,Oh,Oh,Oh,Oh,0h,0h, 10h
Oh,0h,0h,0h,0h,Ch,0h,0h,Ch,0h,0h,0h,0h,Ch,Oh,Oh
Oh,0h,0fh,Ch,Oh,0h,0h,Oh,0h,0Oh,Oh,0Oh,0Ch,0h, Oh,Oh
Oh,Ch, Oh,0h,Gh, 40h, Oh, Oh,Oh,Ch,Oh, 0h, Oh, Oh, Oh,Ch
Oh,0h, 0h,Oh, Oh, Oh,Oh,Oh, Oh, Oh, Oh, Oh, Oh,Oh, Oh, Oh
Oh,0h, Oh,Ch,0h, Oh,Oh, Oh,Ch, Oh, Oh,Oh, Oh, 80h, Oh, Oh
Oh,0h,Oh,Ch,0h,Oh,Oh,Oh,0h, Ok, Oh,Oh, Oh,Ch,0h, Oh
Oh,0h, Oh,Oh,0h, Oh,Oh,Oh, Oh, Oh,Oh,Gh, Oh, Oh,Oh, Oh
Oh,0h, Oh,Oh,0h, Oh,Oh,Oh, Oh, Ch,0h,Oh,Ch,0h,0h, 10h
Oh,Oh,0h,Oh,0h,Oh,0h,Oh,0h,0h,0h,Oh,Oh,0h,Oh,Ch
Oh,0h,0fh,Ch,Oh,0h,0h,Oh,Oh,0Oh, Oh,Oh,Oh,Oh, Oh,Oh
Oh,0h, Oh,Oh,0h,40h,0h, Oh,Oh,0h,Oh,0h,0h,0h,0h,0Oh
Oh,0h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Ch
Oh,0h, Oh, Ch,Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Ch,80h, Oh, Oh
Oh,Oh,Oh,Oh,0h,Oh,0h,0h,0h,0Ch,Ch,0h,Ch,0h,Gh,Oh
Oh,0h,Oh,Oh,0h, Oh,Oh,0Oh,Oh,Oh,0Oh,Oh,Oh,0h,Oh,Oh
Oh,0h, Oh,0h,0h, Oh, Oh,Oh, Oh, Oh, Oh, Oh, Oh, Oh,Ch, 10h
Oh,0h, Oh,Oh, Oh, Oh,Oh,Oh, Oh, Oh, Oh, Oh, Oh,Oh, Oh, Oh
Oh,0h,0fh,0h,Oh,Oh,Oh, Oh, Oh, Oh, Oh, Oh, Ch,Oh, Oh,Oh
Oh, 0h, Oh,Oh,Oh, 40h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h,Oh,0h,0h,Oh,0h,0h,Ch,0h,0h,Oh,0Oh,0h,0h,Oh
Oh,0h,0h,Oh,0Oh,Oh,Oh,0h,Oh,Ch,Oh, Gh,Ch,80h, Oh,Oh
oh,Oh, Oh,0h,0h, Oh,0h, Oh,Oh,0h,0h, Oh,Oh,Ch, Oh, Oh
Oh,0h, Oh, Ch,0h,Oh,Oh,Oh,0h, Oh,Oh,Ch, Oh,Ch,0h, Oh
0h,0h,0h,0h,Ch,Ch,0h,Oh,Gh,Oh,0h, Oh,Oh, Oh,Oh, 10h
oh, Oh, Oh,Oh, Gh, Oh, Oh, Oh, Oh, Oh, Gh, Oh, Oh, Oh, Ok, Oh
Oh,0h,0fh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h,0h,Oh,Ch,40h, Oh, Gh, Oh, Oh, Oh, Oh, Oh, Oh, Ch, Oh
Oh,0h, Oh, Oh, Oh,0h,0h,0h,Oh,0h,0h, Oh, Ch, Oh, Oh, Oh
Oh, 0h, Oh,Oh,Oh, Oh,0h, Ok, Oh, Oh, Oh, Oh, 0h,80h, Oh, Oh
Oh,0h,0h,0h,0h, 0h,Oh,Oh,Oh,Oh,Ch,Oh,Ch,0h,Ch, Oh
Oh,0h, Oh,Oh,0h, Oh, Oh,Ch, Oh, Oh,Oh, Oh, Oh,Oh, Oh, Oh
Oh,0h,Oh,0h,Ch, Oh,0h,0h, Oh,0h,Oh, Oh,Oh,Oh, 10h,Ch
Oh,0h, Oh,Oh,Oh,Oh,Oh,0h,Ch,0Oh,0h,Oh,0h,0h,Oh, Oh
Oh,0h,0fh,Oh,Oh,0h,Oh, Gh, Oh, Oh, Oh, Oh, Oh,Oh, Oh, Oh
Oh,0h,0h,Ch,0h, Oh,40h,Oh, Ch, Oh,Oh, Ok, Oh,Ch, Oh, Oh
Oh,0h, Oh,Oh,Oh, Oh,Oh,0h,Oh, Oh,Oh,Oh, Oh,Ch, Oh, Oh
Oh,0h, Oh, Oh,Oh, Oh,Oh,Ch,0h, Ch, Oh,Oh,Oh, Oh,80h, Oh
Oh,0h,0h,Oh,0h,Oh,Ch,Oh,0h,Oh,0h,0h,Oh,Ch,0h, Oh
Oh,0h,Oh,0h,0h,0h,0h,0h,Oh,Oh,0Oh,Ch,Oh,0h,Oh,Oh
Oh,0h, Oh,Oh,0h,Oh, Oh,Oh, Oh, Oh, Oh,0h,Oh, 10h, Oh, Oh
Oh,Ch,Oh,0h,0h,Oh,Ch,0Oh,0h,Ch,0h,0h,Oh,0h,0h,Oh
Oh,Ch,0fh,0h,0h,Ch,0h,Oh,Ch,0h,0h,Ch,0Oh,Ch,Oh,Oh
Oh,Oh, Oh,Oh,0h,0h,0h,40h, Oh, Oh, Oh, Oh, Oh, Oh, Ok, Oh
Oh,Gh,Oh, Oh,Oh,0h,Oh,Oh,0h, Oh,Oh,Ch, Oh,Oh, Oh,Oh
Oh,0h,Gh,Ch,0h,Oh, Oh,Ch,0h, Oh,Oh,0h, Oh, Oh, Oh,80h
oh,0h,Oh, Oh,0h,Oh,Ch,0h,0h, Oh,Ch,0h, Oh,0Oh,Oh,0h
Oh,0h,Oh,Ch,0h, Oh,Ch,Oh,0h, Oh,Ch,Oh, Oh,Ch,Oh,Ch
Oh,0h, Oh, Oh,Oh, Oh, Ch, Oh,Oh, Ok, Oh, Oh, 10h,0h, Oh, Ch
Oh,0h, Oh,0h,0h,Oh,Oh,0h,Gh,0h,0h,0h,Oh,0h,0h,Oh
Oh,0h,0fh,Gh,Oh,Ch,0h,Oh,Oh,0h,Ch,Ch,0Oh,0h,Oh,Oh
oh, Oh, Oh,0h, 0h, Oh,Oh,Oh, 40h, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h, Oh, Oh,0h, Oh, Gh, Oh,Gh, Oh, Ch,0h, Oh, Ch, Oh, Oh
Oh,0h, Oh,Oh,Gh, Oh,Ch,0h, Oh, Oh,Oh, Ch,Oh,Oh, Oh, Oh
80h,0h,0h, Oh, Gh,Oh, 0h,Oh, Oh, Oh, Oh,Ch, Oh, Oh,Oh, Oh
Oh,0h, Oh, Ch,Oh, Oh,Ch,Oh,Ch,Oh,0h,Ch, Oh,Oh,Oh, Oh
oh,0h,0h,0h,0h,Oh,0h,0Oh, Oh,Oh,0h, 10h, Oh,Oh, Oh, Oh
Oh,0h, Oh,Oh,Ch, Oh,Oh,Oh, Oh, Oh,0h, Oh, Oh,Oh, Oh, Oh
Oh,0h, 0fh, Oh,0h,Ch,0h,Oh,0h,0h,Oh,Ch,Oh,0h, Ok, Oh



11C0
1100
11€0
11FC
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
12A0
1280
12¢0
1200
12€0
12F0
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
13A0
1380
13c0
1300
13€0
13F0
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
14A0
1480
14C0
14D0
14E0
14F0
1500
1510
1520
1530
1540
1550
1560

0000000000
0000000000
0000000000
0080000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000800000
0000000000
0000000000
0000000000
00000F0C00
0000000000
0000000000
0000000Q00
0000008G00
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000080
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000FC000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
00000060000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

DFB

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

Oh,0h,Oh,Oh,0h,0h,Oh,Ch, 0N, 40h,Oh; Oh, Ok, O, Oh, Oh
Oh,0h,0h, Oh, Oh,Oh, Oh, Oh,Ch,0h, Oh,Oh, Oh, Ok, Oh, Oh
Oh,0h, Oh, Oh,Oh,0h, Oh, Oh,Oh, Oh, Oh,Oh,Oh,Oh, Oh,Oh
Oh,80h,0h,0h,0h,Oh,0h,Ch,0h,0h,0h,0h,0h,0h,Ch,0h
Oh, 0k, Oh, Oh,Oh,Gh, Oh, Oh,Ch, Oh, Oh, Oh, Oh, Oh, Oh,Oh
Oh,0h,Oh,Oh,0h,0h,Ch,Oh,0Oh,Ch, 10h, Ok, Oh,Oh,Oh, Oh
Oh,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,Oh
Oh,0h,0fh,0h,0h,0h,0h,Ch,0h,0h,0h,0h,0h,0Oh,0h,Oh
Oh,0h,0h,Oh,0h,0h,0h,0h,Oh, Oh,40h,0h,Oh,0h,0h,Oh
Oh,0h,0h,0h,0h,0h,0h,0h,0h,Oh,0h,0h,0h,Oh,Oh,0h
0h,0h,0h,0h,0h,0h,0h,0h,Ch,Oh,0h,Oh,0h,Oh,Oh,Oh
Oh,Oh,80h, 0h, Oh,0h,0h,0h,Oh, Oh,Oh;Oh,0h,Oh, Oh,Oh
Oh,Oh,Oh,0h,0h, Oh,0h, Oh,Oh,Oh,0Oh, Oh, Oh,0h,0h, Oh
Oh,0h, Oh,Oh,0h, Oh,Oh,Oh,0h, 10h,0h, Ch,Oh,0h, Gh, Oh
Oh,Ch,0h,Oh,0h,Oh,Oh,Oh,0h,0h,0h,Ch,0h,Ch,Oh,Oh
Oh,0h,0fh,0h,Oh,Ch,0h,Oh,Ch,0h,0h,Oh,0Oh,Ch,Oh,Ch
Oh,0h,0h,0h,Ch,0h,0h,0h,0h,0h,Oh,40h,0h,0h,0h,Oh
Oh,Ch,Oh,Oh,0h, Oh,Oh,Oh,Ch, Oh,Oh,Oh,Oh,Oh,0h,0h
Oh,0h, Oh,Oh,0h,Oh,0h,Oh,Gh,Ch,0h,Ch, Oh,Oh,0h,Oh
0h,0h,0h,80h, Oh,0h,0h,0h,0h,0h,0h,0h,0h,Oh,Oh,Oh
oh,0h,Oh,Gh,Oh,0h,Oh,Ch,0h,0h,0h,0h,0h,Oh,Ch,Ch
Oh,Oh,0h, Oh,Oh,Oh,0h,0h, 10h,0h,Oh, Oh, Oh,Oh, Oh, Oh
Oh,0h,0h,Oh,Ch, Oh,Oh,Oh,Oh,0h, Oh,Oh, Oh,Gh, Oh, Oh
Oh,0h,0fh,0h,0h,0h,0h,Oh,0h,Oh, Oh,Oh,Oh,Oh,Oh,Oh
Oh,0h,0h,0h,0h,0h,0h,0h,Oh,0h,0h,Oh,40h,0h,0h,0h
oh,0h,0h,Ch,0h,0h,0h,0h,0h,0h,0h,Ch,0h,0h,Oh,0Oh
Oh,0h,0h,Oh,Oh,0h,0h,0h,0h,0h,0h,0h,Oh,0h,0h,Ch
Oh,0h,0h,0h,80h, Oh,Oh,Oh, Oh, Oh, Oh, Oh, Oh, Oh,Oh, Oh
Oh,Gh, Oh,Oh,0h, Oh,0h,Oh,Oh,Oh, Oh,0h,Oh,Oh,0h, Oh
Oh,0h,0h,0h,0h,0h,0h, 10h, Oh, Oh, Oh,Oh, Oh,Oh, Oh,Oh
Oh,0h,0h,Oh,Oh,0h,Oh,Oh,Oh,Oh,Oh,0h,0h,0h,0h,Oh
Oh,0h,0fh,0h,Oh,0h,0h,Ch,0h,Ch,Oh,0h,Oh,0h,0Oh,Ch
oh,0h,0h,Oh,0h, Oh,0h,0h, Oh,Oh,0Oh, Oh,Oh,40h, Oh,Oh
oh,0h,0h,0h,0h, Oh,Ch, Ok, Oh, Oh,Oh, Oh,Oh,Ch, 0h, Oh
Oh,0h, Oh,0h,0h, Oh,Oh,0h,0h, Oh,0h,0h, Oh,0h,0h,Oh
0h,0h,0h,0h,0h,80h,0h, Oh,0h,0h, Oh,Oh,Oh,Ch,Gh,Ch
Oh,0h,0h,0h,Ch, Oh,Oh,Oh,Oh,0h,0h, Oh,Oh,0Oh,0h, Oh
Oh,0h, Oh, Ch,0h, Oh, 10h, Oh, Oh, Oh, Gh, Ch, Oh,Oh, Oh, Ch
0h,0h,0h,0h,0h,0h,0h,0h,0h,Ch,Oh,Gh,Oh,Ch,Oh,Oh
Oh,0h,0fh,0h,Oh,Oh,Oh,Oh, Ch,0Oh,0h,Ch,Oh,0h,Ch,Oh
Oh,0h,0h,0h,0h,0h,0h,0h,0h,Ch,Oh,0h,Oh,0h,40h,0h
oh,0h,0h,Oh,Ch,Oh,0h,0h,0h, Ch,0Oh,0h,Oh,Ch,Ch,Oh
Oh,0h,0h,Oh,Oh,Ch,0h,Ch,0h,0h,0h,0h,0h,Ch,0h,0h
oh,0h,0h,0h,0h,0h,80h,Oh,0h,0h, Oh,Oh,Oh,0Oh,0Oh,Oh
Oh,0h, Oh, Oh,0h, Oh,Oh, Oh,0h, Oh,Oh,0h, Oh, Oh,Oh,Ch
Oh,0h,0h,0h,0h, 10h, Oh, Oh, Oh, Oh, Oh, Oh, Oh,Oh, Oh, Oh
Oh,0h,0h,0h,0h,Oh,Oh,0h,Oh,0Oh,Oh,Ch,Oh,0Ch,0Oh,Ch
Oh,Oh, 0fh, Oh,Ch, Oh,Oh, Oh,Oh,0h, Oh,Oh,Oh,0h,0h, Oh
Oh,Oh, Oh, Oh,0h, Oh,Oh,0h,0h, Ch,Oh,0h, Oh, Oh,Oh, 40h
Oh,0h,0h,Dh,0h,0Oh,0h,0h,Oh,0Oh,0Oh,0h,Ch,0h,0h,Oh
oh,0h, Oh,Ch,Oh,Oh,Oh,0h,0h, Oh,Oh,Ch,Oh,Oh,0h, Oh
Oh,0h, Oh, Oh,0h, Oh, Oh, 80h, Oh, Oh, Gh, Oh, Oh, Gh, Oh, Oh
Oh,0h, Oh, Oh,Oh, Oh, Ch,Oh,Ch, Oh, Oh,Oh, Oh,Oh,0h, Oh
Oh,0h,0h,Oh,0h, 10h, Oh, Oh,0h, Oh, Oh, Oh,0h, Oh,Oh, Oh
Oh,0h, Oh,Oh,Oh,Oh,0h,0h,Oh, Oh,Oh,Oh,Oh,0h,Ch,Ch
Oh,0h,0fh,0h,0h,Oh,Oh, Oh, Oh, Oh,Oh, Oh, Oh,Oh, Oh, Oh
0h,0h,0h, Oh,Oh,Oh,Ch,0h,Oh,0h,0h,0h,0h,Ch,Ch,40h
Oh,0h,0h,Oh,0h,0h,0h,0h,Ch,0h,0h,Ch,0h,Oh,Oh,Oh
Oh,0h,0h, Oh, Oh, Oh,Oh, Oh, Oh, Oh, Oh, 0h, Oh, Oh, Oh, Oh



1570
1580
1590
15A0
1580
15C0
1500
150
15F0
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
16A0
1680
16C0
1600
16E0
16F0
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
17A0
1780
17¢C0
1700
17€0
17F0
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
18A0
1880
18C0
1800
18E0
18F0
1900
1910

0000000000
0006000000
0000006000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000FG000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000600000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000010
0000000000
00000F0000
0000000000
4000000000
0000000000
0000000000
0000000000
0000001000
0000000000
00000F0000
0000000000
0040000000
0000060000
0000000000
0000000000
0000100000

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DF8
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
OFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB8
DFB
DFB
DFB
DFB

Oh,0h,0h,0h,0h,0h,0h,80h,0h,0h,0h,0Oh,0Oh,Oh,0Oh,Oh
Oh,Oh, Oh, Oh,0h,Oh,Oh, Oh, Oh,Ch,0h,Oh,Oh,Oh,0h,Oh
Oh,0h,0h,Ch,0h, 10k, Oh, Oh, Ok, Oh,Oh, Oh,Oh,Oh,0h, Oh
Oh, Oh, Oh, Oh, Oh,0h,Oh, Gh, Oh, Oh, Oh,Oh, Oh, Oh, Oh, Oh
Oh,0h,0fh,0h,Oh,Oh,Oh,Oh,Oh,Oh,0Oh,0Oh,0h,0h,0h,0h
Oh,Oh, Oh,Oh,0h,Oh, Gh, Oh, Oh, Oh,Oh, Oh, Oh,Oh, Oh,40h
oh,0h,0h,0h,Oh,Oh,0h,0h, Oh,Oh,Oh,Oh,Oh,0h,Ch,Oh
Oh,Oh, Oh, Oh,Oh, Oh,Oh, Oh, Oh, Oh,Oh,Oh,Oh, Oh,0h, Oh
Oh, Oh, Oh,Oh,0h,Oh,Oh,80h,Oh, Oh,Oh, Oh,Oh,Oh,Oh, Oh
oh,0h,Oh,Oh,0h,Oh,Oh,0h,0h,0h,Ch,0h,0h,0h,Ch,Ch
Oh,Oh, Oh, Oh,0h, 10h, 0h, Oh, Oh, Oh, Oh, Oh,Oh,Oh, Oh, Oh
Oh,0h,0h, Oh,0h,0h,0h,0h,0h,0h,Ch,0h,0h,0h,Oh,Oh
Oh,0h,0fh, Oh, Oh,Oh, Oh, Oh,Oh, Oh,Oh,Ch,Oh,Oh,0h,Oh
0h,0h,0h,Oh,0h,Oh,0h,Ch,Oh,Ch,0h,Oh,0h,0h,0Oh,40h
Oh,Ch, Oh, Ch,0h,Oh,Ch,Oh,Oh, Oh,Oh, Oh, Oh,0h, Oh, Oh
Oh,0h,0h,Oh,0h,0h,0h,0h,0h,0h,Ch,0h,0h,Oh,0h,Oh
0h,0h,0h, Oh,Ch, Oh, Oh, 80h, Oh, Oh,Oh, Oh, Oh, Oh, Oh, Oh
Oh,Oh, Oh, Oh,Oh,Oh,Oh,0h,Oh, Oh,0h,Oh,Oh,0h,Oh,Ch
oh,0h, 0h,Oh,Oh, 10h,0h, Oh,Oh, Oh, Oh, Oh, Oh, Ch, Oh,Oh
oh,0h,0h, Oh,0h,Oh,Oh,Oh,0h,0h,Ch,0h,Ch,Oh,Ch,Ch
Oh,0h,0fh,0h,0h,0h,Oh, Oh, Oh, Oh,Oh, Oh,Oh, Oh,0h,Oh
Oh,0h,0h, Oh,0h,0h,0h,0h,0h,Ch,0h,Ch,0h,0h,OCh,40h
Oh,0h,0h, Oh,0h,0h,0h,0h,0h,Oh,0h,Oh,Oh,Oh,Ch,Oh
Oh,0h,0h,0h,Gh,Oh,0h,0h,Oh,Oh,0h,Oh,0h,Ch,0Oh,Oh
Oh,0h,0h, Oh,0h,Oh, Oh,80h, Oh,Oh, Oh,Ch,Oh,Ch,Oh,Oh
Oh,0h,0h, Gh,0h,0h,0h,Ch,0h,0h,0h,0h,Oh,0h,Ch,Oh
Oh,0h,0h,0h,0h, 10h, Ok, Oh, 0h,Oh, Oh, Oh,Oh, Oh, Oh,Ch
Oh,0h,0h,0h, Oh,0h,0h,0h,Oh,Oh,0h,0h,Oh,Oh,Ch,0h
Oh,0h, 0fh,0h, Oh,0h,0h,Oh,Oh,Oh,Oh,0h,0h,0h,Ch,Oh
Oh,0h, Oh, Oh,0h, Oh, Oh, Oh,Ch, Oh, Oh, Oh, Oh, Oh,0h, 40h
oh,Oh, Oh,Oh,0h,Oh,0h,0h, Oh,Ch, Oh,Oh,Oh, Oh,Ch,Oh
Oh,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,Ch,Ch,Ch,0Oh
oh,0h,0h,Oh,Oh,Ch,Oh,80h, Oh,Oh,Oh,Oh,0h,Oh,Oh,Oh
oh,0h,0h, Oh,0h,0h,Oh,Oh,0h,0h,0h,Ch,0h,0h,Oh,Ch
Oh,0h, Oh, Oh,Oh, 10h,0h, Oh, Oh, Oh, Oh, Oh, Oh, Gh, Oh, Oh
Oh,0h,0h, Oh,0h,Oh,0h,0h,0h,Oh,Oh,Oh, Oh,Ch, Oh,Oh
Oh,0h,0%h,0h,Oh,Oh, Oh,Oh, Oh,Oh,Oh, Oh,Ch,0h,0h,0h
Oh,0h,Oh,0h,0h, Oh,Oh,0h, Oh, Oh,0h, Oh,Oh,Ch,Ch,40h
Oh,0h,0h,0h,Oh,Oh,0h,0h,0h,0h,0h,Ch,0h,Oh,Ch,Ch
Oh,0h,0h,0h,0h,0h,0h,0h,0h,Ch,0h,Oh,Oh,Ch,Oh,Oh
Oh,0h,0h, Oh,Oh,0h,Oh, 80h, Oh, Oh, Oh, 0k, Oh, Oh, Oh, Oh
Oh,Oh,0h,0h,0h,0h,0h,Oh,Oh,0h,0h,0h,Ch,0h,Ch,Gh
Oh,0h,0h,0h, 10h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh,Oh, Ch, Oh
Oh,0h,0h,0h,0h,0h,0h,Oh,0h,0h,0h,0h,Ch,Ch,0h,Ch
Oh,0h,0fh,Oh,0h,0h,Oh,0h,Oh,Oh,Oh,Oh,Oh,0Oh,Oh,Ch
Oh,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,Oh,Oh,Oh,Oh,Oh
40h,0h,0h,0h,0h,0Oh,Oh,Oh,Oh,Oh,Oh,0h,0Oh,0h,0h,Oh
Oh,Oh, Oh, Oh,0h,Oh, Oh, Oh, Oh, Oh,Oh, Oh, Oh, Oh,0h, Oh
Oh,Oh,Oh,Oh,Oh,Oh,Oh,0h,80h,0h,0h,0h,0h,0h,0h,0h
Oh,0h,0h, Ch,Oh,0h,Ch,0h,0h,Ch,0h,0h,Ch,Ch,Oh,Oh
Oh,0h,0h,10h,Ch, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h,0h,0h,0h,0h,Oh,0h,0h,0h,0h,0h,Ch,0h,0h,Oh
Oh,0h,0¢h,0h, Oh,Oh,Oh, Oh,Oh, Oh,Oh,Oh, Oh,Oh,Oh,Oh
Oh,0h,0h,0h,0h,0h,0h,0h,0h,0h,Ch,Ch,0h,0h,Oh,Oh
Oh,40h,0h, Ok, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h,0h,Oh,0h,0h,0h,Oh,0h,0h,0h,Ch,Ch,0h,0h,Ch
Oh,Ch,0h,0h,Oh,Ch,0h,Oh,0h,80h,0h,Oh,0h,0h,Oh,Oh
Oh,Oh, Oh, Oh,0h,0h,Oh, Ch, Oh,0h,0h,Oh, Oh,Oh,0h,Oh
Oh,0h, 10h,0h,0h,0h, 0h,Oh, Oh, Oh,Oh,Oh,Oh,Oh,Oh, Oh



1920
1930
1940
1950
1960
1970
1980
1990
19A0
1980
19C0
1900
19E0
19F0
1A00
1A10
1A20
1A30
1A40
1A50
1A60
1A70
1A80
1A90
1AAO
1ABO
1ACO
1AD0
1AED
1AFO
1B0O
1810
1820
1830
1840
1850
1860
1870
1880
1890
1BAO
1880
1BCO
1800
1BEO
1BFO
1c00
1€10
1c20
1€30
1C40
1c50
1€60
1c70
1c8o
1C90
1CAO
1CBO
1cco

0000000000
00000F0000
0000000000
0000400000
0000000000
0000000000
0000000000
0010000000
0000000000
00000F0000
0000000000
0000004000
0000000000
0000000000
0000000000
1000000000
0000000000
00000F0000
0000000000
0000000040
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

DFE

DF8
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

oh,Oh, Gh,Oh,0h,Oh,Oh, Oh,0h,0h, Oh,Oh,0h,0h,Oh, Oh
0h,0h,0fh,Oh,Ch,0h,Oh,0h,0h,0h,0h,0h,0h,0h,0h,0h
Oh,Oh, Oh,0h,0h, Oh,0h,Oh,Oh,Oh,Oh,0h,0h,0h,Oh,0h
Oh,0h,40h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h
Oh,0h,0h,Oh,Oh,Oh,Oh,0h,0h,0h,Ch,0h,0h,0h,0h,0Oh
Oh,Oh, Oh,0h,Oh, Oh, Oh, Oh,Oh,Oh, 80h, Oh,Oh, Oh,0h,Oh
Oh,Oh,Oh,Oh,Oh, Oh,Oh,Oh,0h,Oh,Oh,0h,0h,Oh,Oh,Oh
Oh, 10h,0h,0h,0h,0h,0h,Oh,0h,Oh, Oh,Oh,Oh,Oh,Oh,Ch
oh,Oh, Oh,Oh,Oh, Oh, Oh,Oh,Oh,Oh,Oh, Oh,Oh,Oh,0h, Oh
Oh,0h,0fh,Oh,Oh,0h,0h,Oh, Oh,Oh,Ch,0h,0h,Oh, Oh,Oh
Oh,Oh, Oh,0h,0h, Oh, Gh,0h,0h,Ch,Oh, Oh, Oh, Oh,Oh,Oh
Oh,0h,0h,40h, 0h,Oh,Oh,0h,0h,Oh,Oh,Oh,Oh,Oh,Oh,Oh
Oh,Oh, Oh,0h,Oh,Oh,Oh, Oh, Oh, Oh,0h, Oh,Oh,0h,0h, Oh
Oh,0h,Oh,0h,0h,0h, Oh, Oh, Oh,Oh,Oh,80h,0h,Oh, Oh,Oh
Oh,0h,Oh,0h,0h,0h,Oh,Ch,0h,0h,0h,0h,Ch,Oh,0Ch,Oh
10h, Oh, Oh, 0h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h,0h,0h,Oh,Oh,Oh,0Oh,Oh,0Oh,0h,0h,0h,Ch,Oh,Oh
Oh,0h,0fh,0h,0h,0h,Ch,Oh,0h,0h,0h,0h,Ch,0Oh,Oh,Oh
Oh,0Oh, Oh,0h,Oh,Oh, Oh,Oh,Oh,Oh,Oh,Oh,0h,Oh,0h,Oh
Oh,0h, Oh,Oh,40h,0h,Oh, Oh, Oh, Oh,0h,Oh,Oh, Oh, Oh,Oh
0h,0h,Oh,0h,Oh,Oh,Oh,Ch,0h,0h,0h,0h,0h,Oh,0h,Oh
Oh,0h,0h,0h,Ch, Oh,Oh,0h,0h,Oh,Oh,Oh,80h,Oh,0h,Oh
Oh,Oh, Oh, Oh,Oh, Oh, Oh,0h,0h,Ch, Oh, Oh,Oh,0h,Oh, 10h
Oh,0h,0h,0h,Oh,Oh,Oh,0h,Oh,0h,0h,0h,Ch,0h,0h,Ch
Oh, 0h, Oh,0h,0h, Oh,Oh,0h,0h,Oh,Oh,Oh,0h,Oh,0h,Oh
Oh,Oh,0fh,Oh,0h,0h,0h, Oh, Oh,Oh,0h,Ch,Oh,Ch,0h,Ch
Oh,Oh, Oh,Oh,Oh, Oh, Oh, Oh, Oh,Oh, Oh, Oh, Oh, Oh,Oh, Oh
Oh,0h, Oh, Oh, Oh, 40h,0h, Oh, Oh, Oh, Oh,Oh, Oh, Oh, Oh, Oh
oh,0h,0h, Oh,Oh,0h,Ch,Oh,0h,0h,0h,0h,Oh,Ch,Oh,Oh
Oh, Oh,0h,Ch,0h, Oh,Oh, Oh, Oh, Oh, Oh,Oh, Oh,80h,0h, Oh
Oh,0h, Oh, Oh, Oh,Oh, 0h,Oh, 0h,Oh, Oh, Oh, Oh, Oh, 10h, Ch
Oh,Oh, Oh,Oh,0h,0h, Oh, Oh,Oh,0h,Oh, Oh, Oh,Oh,Oh, Oh
0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0Oh,Oh,Ch,Oh
Oh,0h,0fh,0h,0h,0h,0h,0h,0h,Ch,Oh,0Oh,Oh,Oh,0Oh,Ch
Oh,0h, Oh,Oh,0h, Oh, Oh, Oh,Oh,Oh, Oh, Oh, Oh, Oh,Oh, Oh
Oh,Oh,Oh,0h,0h,Oh,40h, Oh,Oh,Oh,Oh,Ch,Gh,Oh,0h,Oh
oh,0h,0h,0h,Oh,0h,Oh,0h,0h,0h,0h,Ch,Ch,0h,Ch,Oh
Oh,Oh, Oh,0h,0h,Oh, 0, 0h,Oh, Oh, Oh,Oh,0h,0h, 80h, Oh
Oh,Oh, Oh,Oh,Oh, Oh, Oh, Oh,0h,Oh, Oh, Oh,Oh,10h, 0h, Oh

_Oh,0h,0h,0h, Oh,Oh,Oh,0h,Oh,0h,0h,0h,0h,0h,0Oh,Oh

Oh,0h, Oh,Oh,Oh, Oh, Oh, Oh,Oh,Oh, Oh, Oh,Oh,Oh,0h,Oh
Oh,0h,0fh,0h,0h,0h,Oh,Oh,0h,Oh,Oh,0h,Oh,Oh,Oh,Oh
oh,Oh, Oh,Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh,Oh, Oh, Oh
Oh,Oh,0h,0h,0h,0h,Oh,40h,Oh,Oh,0h,0h,Oh,Oh, Oh,Oh
oh,0h, Oh, Ch,0h,0h,Oh, Oh, Oh,0h,Ch,Oh,Oh,Oh,0h,Oh
Oh,0h,0h,0h,Oh,0h,0h,Oh,0h,0h,0h,0h,0h,Gh,Oh,80h
Oh,0h,0h,Oh,0h,Oh, Oh,Oh,Oh,0h,Ch,Oh, 10h,0h,Oh, Oh
oh,Oh, Oh,0h,0h,Oh,Oh,Oh,Oh,Oh,Oh,Oh,0h,0h,0h, Oh
Oh,0h,0h,0h,0h,Oh,Oh,0h,0h,0h,0h,0h,0h,Oh,Ch,Oh
Oh,Oh,0fh, Oh, 0h,Oh,Oh, Oh,Oh,Oh,0h,Oh, Oh,0h, Oh, Ch
Oh,0h,0h,0h,Ch,Oh,Ch,0h,0h,Ch,0h,0h,0h,Oh,0Oh,Oh
Oh,0Oh, Oh, Ch,Oh,Oh, Oh, Oh,40h, Oh,Oh, Oh,Oh,Oh, Oh, Oh
Oh,0h,0h,Oh,0h,Oh,Oh,0Oh,0Oh,Ch,0h,0h,Ch,0h,0h,0h
Oh,Oh,Oh,Oh, Oh,Oh,Oh,Oh,0h,0h,0h,Ch,Ch,0h,0h,Ch
Oh, Oh, Oh, 0h,0h, Oh,OF,Ch,Oh,0h,Ch, 10h,0h, Oh, Oh, Oh
oh,Oh,Oh,0h,Oh,Oh, GF,0h,0h,0h,Oh,Oh,Ch,Oh,Oh, Oh
oh,0h,0h,Oh,Oh,Oh,OF,0h,Oh,0h,0h,0h,Ch,0h,Ch,0h
Oh,0h,0fh,0h,0h,0h,Ch,Oh,Oh,Ch,0h,0h,0Oh,0h,Oh,Oh
Oh,0h,0h,0h,0h,0h, Ok, Oh,0h,0h,Ch,0h,Ch,0h,Oh,Oh



1CD0
1CEQ
1CFO
1000
1010
1020
1030
1D40
1050
1060
1070
1080
1090
1DAO
1080
1DCO
1000
1DEO
1DFO
1E00
1E10
1€20
1€30
1E40
1E50
1E60
1E70
1E80
1E90
1EAQ
1EBO
1ECO
1EDO
1EEQ
1EFO
1F00
1F10
1F20
1F30
1F40
1F50
1F60
1F70
1F80
1F90
1FAO
1FB0
1FCO
1FDO
1FEO
1FFO

0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000G00
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000CF0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
00000F0000
0000000000
0000000000
0000000000
0000000000

END

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

DFB

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DF8
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

Oh,Ch, Oh,Oh,Oh,0h, Oh,Oh,Oh,40h, Oh, Oh,Ch, Oh, Oh, Oh
Oh,Oh,Oh, Oh, Oh,0h,Oh,0h,0h,0h,0h,Oh,0h,Ch,0h, Oh
Oh,Gh, Oh,0h, 0k, Oh,Oh,Oh,Oh, Oh,0h,Oh, Oh,0h, Oh, Ch
oh, Oh, Oh, Oh, Oh,Oh, 0h, Ch, Oh, Oh,Oh, 10h,Oh, Oh, Oh, Oh
oh,0h,0h,0h,0h,Oh,Oh,Ch,0Oh,Ch,0h,0h,Ch,Oh,Oh,Oh
oh,Oh,Oh,0h,Oh,Oh,Oh,Oh,0h,0h,0h,0h,Oh, Oh,Ch,Oh
Oh,0h,0fh,0h,0h,0h,0h,0h,Oh,0h,0Oh,Ch,0Oh,0h,Oh,Oh
0h,0h,0h,Ch,0h,0h,Oh,Oh,0Ch,Oh,0h,0Oh,Oh,Ch,oh,Ch
oh,0h,0h,0h,0h,0h,Ch,0Oh,0h,40h,0h, Oh,0Oh,Ch, Oh,Ch
gh,0h,0h,Ch,Oh,0h,Oh,Oh,Ch,Oh,0Oh,Ch,Oh,0h, Oh,Ch
oh,0h,Oh,Ch,Oh,Oh,Oh,0h,Gh,Oh,Ch,Oh,0Oh,0Oh,Oh,Ch
Oh,0h,0h,Oh,0h,0h, Ch,Oh,0h,Oh,Oh, 10h,0h,0h, Oh, Oh
Oh,0h, Oh,Oh,Oh,0Oh,Oh,0h,Ch,Oh,0h,0h,Oh,Oh,0h, Oh
Oh,Gh,Oh,0h,0h,0h,0h,0h,0h, Oh,0h,0h,Oh,0h,0h, Oh
Oh,Oh,0fh,0h,Oh,Ch,0Oh,0h,Ch,Oh,Ch,Ch,Oh,0Oh, Oh, Oh
Oh,Oh, Oh,Oh,0h,0h,Oh,Oh,Ch, Oh,0h, Gh, Oh,Oh, Oh, Oh
Oh,0h,Oh,Ch,0h,Oh,Oh,0h,0h,40h,0h, Oh,0Oh,Ch,Oh,Oh
Oh, Oh,Oh, Oh, Oh, Oh,Oh, Oh,Oh,Oh,0h,0h, Oh, Oh, Oh, Oh
Oh,0h, Oh,0h,0h,0h,Oh,Ch,0h, Oh,Ch,Oh,0h,0h,0h, Oh
Oh,0h, Oh,Oh,0h,0h,Oh, Oh,Oh, Oh, Oh, 10h, Oh,Ch, Oh, Oh
Oh,Oh,0h,0h,Oh,Oh,0h,0h,0h,Oh,0Oh,Gh,Oh,Oh,Ch,Oh
Oh,0h, Oh,Oh,0h,0h, Oh,0h,0h, Oh,Ch,0h, Oh,Oh,0h,Oh
Oh,0h,0fh,0h,Oh, Oh,0h,0h,Oh,Ch,0h, Oh,Ch,Oh, Oh, Oh
Oh,0h,0h,0h,0h,0h,0h,Ch,0h,0h,0h,0h,Oh,Oh,Oh, Oh
Oh,Ch, Oh,Oh,Oh,0h,Oh, Oh,Oh, 40h,0h, Oh, Oh,0h, Oh, Oh
Oh,Ch, Oh,0h,0h,Ch,Oh,0h,0h, Oh,Oh,Oh,0h,Ch,Oh, Oh
Oh,0h,0h,0h,0h,0h,Oh,Oh,0h,Oh,0Oh,0h,Oh,Ch,0h,Oh
Oh,0h, 0h,Oh,Ch,0h,Oh, Oh,0h,Oh, Oh, 10h, Oh,Ch, Oh, Oh
Oh,Oh, Oh,0h,0h,Ch,Oh,Ch,Oh, Oh,Oh,Oh, Oh,Ch,Oh, Oh
oh, Oh,Oh,Oh,Oh,Oh,Oh,0h,0h,0h,0h,0h,0h,Oh,Gh, Oh
Oh,Oh,0¢h, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h,0h, Oh,Oh,0h,0h,Oh,0h,0h,0h,0h,Ch,Oh,Ch, Oh
Oh,0h,Oh,0h,0h,0h,Oh,Oh,0h,40h,0h, Oh,Oh,0h,Oh, Oh
Oh,0h,Oh,0h,0h, Oh, Oh,Oh,0h,Oh,Oh,Oh,Oh,Oh,0h, Oh
0h,0h,0h,Oh,Oh,Oh,Ch,Oh,Oh,0h,Oh,0h,Oh,Ch,Oh,Ch
Oh,0h, Oh,Ch,Oh,0h,Gh,Oh,0h, Oh,Oh, 10h, Oh,Oh, Oh, Oh
Oh,Gh, Oh, 0h,0h,0h, Oh,Ch,0h, Oh, Oh,Oh, Oh, Oh, Oh, Oh
Oh,0h, Oh, 0h,0h,0h,Oh,Oh,0h, Oh, Oh,Oh, Oh, Oh, Oh, Oh
Oh,0h,0fh,0h,Oh,Oh,Oh,Oh,Oh,Oh,0h, Oh,Oh,Oh, Ch, Oh
Oh,0h,0h,0h,0h,0h,0Oh,0h,0h,Oh,Ch,0h,Oh,OCh,0h,Oh
0h, 0h,Oh,Oh, 0h, Oh, Ok, Oh, Oh, 40h, Oh, Oh, Oh, Oh, Oh, Oh
Oh,0h, Oh,Ch,Oh,Oh, Ok, Oh,Oh,Oh,Oh, Oh,Oh, Ok, Oh,Oh
oh,0h, Oh,0h,0h,0h, Oh,Oh,Ch,Oh,Ch,Oh,0h,Oh,Oh,0h
Oh,0h, Oh,0h,0h,0h, Oh, Oh,Oh, Oh,Oh, 10h, Oh, Oh,0h, Oh
Oh,0h,0h,0h,0h,Ch,Ch,Oh,0Oh, Oh,0Oh,Oh, Oh,Oh,0Oh,Oh
Oh,0h, Oh, Ch,Oh,0h, Oh, Oh,Ch, Oh, Oh, Oh, Ok, Oh, Oh, Oh
Oh,0h,0fh,0h,0h,0h,0h,0h,0h,0h,Ch,Oh,0h,0h,Ch,Oh
Oh,Oh, Oh,Oh, Oh,0h, Oh, Oh,Oh, Oh, Oh,Oh, Oh, Oh, Oh, Oh
Oh,0h, Oh,Oh,0h,0h,Oh,Oh,Oh, 40h, Oh, Ch,Oh,Ch, Oh, Oh
Oh, Oh, Oh,Oh,Oh, Oh,Oh,0h, Oh, Oh, Oh, Oh, Oh, Oh, Ok, Oh
Oh,0h,0h,Oh,Oh,0h,Ch,0h,0h,0h,0h,Oh,Oh, Oh, Oh, Oh



0007 A 0000 B 0001 ¢
0002 D 0003 E 0004 H
0005 L





