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Abstract

In a complicated digital circuit, the problem that may happen is that some ICs are not
function. This problem is hard for e¢hecking. So we have are idea to create the IC TESTER-
system, for solving this problem and choose Microcontroller MCS — 51 for compiling the result
of tésting. Because it is portable, easy to use, and more convenient than the conventional
IC TESTER interfacing with PC. This IC TESTER is aimed to test functional of 14 — 24 pins
TTL IC which include IC TTL with common logic gate, IC TTL with open collector, IC TTL

with clock , IC TTL tri-state output and IC TTL monostable multivibrator.
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2.11 (n) Susheniymandrladu 0 sazlivhses@omemselinnudum Ry, @

X o . A1 oW % o A - ’ ¢
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Y = ABCDE. Y = ABCDEFG
(1) ABLUL wire AND Taulfnelniom  (v) asuuusssua laoldmein
11 Open Collector 111 Totem pole

510 2.11 WSvinfivuasesaedn fifieainn iy Open Collector Y1) Totem pole

2.3.31eF0s3ninmlaztmiifeants Clock

Yodfifuonsziand desrlihen uenvnszdestlon vee ung Gnd Fafidumynil
Zpams Clock 8nd2u ez lomiauszdectlou Clock limfeufumsilounsdamadunm
3'14us 'lo® Flip Flop '10% Shift Register

2.3.4 183 Monostable Multivibrator

HigaaitloudBumveunn ﬁ']uﬁ'nvw‘"ﬁ‘hh’i'lusztﬁuu dgiif 212 S
fyyaa ouIAen FefiseAudygnagei himiume wiedayanui Ripple g9 frfloudeyga
mmuﬂ‘n’mauvm-uaqm'n'[aum ot lHass ninmauRANEIA HOANINTMIHIA Delay time
vounm feeiiflgm KufuSeesiiaees Schmitt Trigger NAND i0m vmihinfdou dygna @
TidlusfonWidudgenagldmoiduszdouteu udterinudhgBurmvensvnian
.aﬁmmﬂéuuﬁmapmﬁhaﬁvﬁ ﬁ"lé’ﬁﬁﬁ%ynﬁwmﬁ’mmmﬁ‘lﬁtﬂusstﬁumﬂ?;uuuﬂmuoi
etela it 212 () uansinuazdygnuteuuarnds fifien  Schmitt Trigger NAND iom
fifieniynidhuiuy Totem pole ﬁwgﬂ"f\z.lz @) Hunsuaasliisiuidtiou vin haelninn
Tronsalaifinu Schmitt Trigger NAND innfioy widdygnateniynvenedninn  Auduns
fithuduilse thmﬁuﬂ5Mﬁn;ﬂﬁ'm?;uuﬁ']ut‘fq;ﬁpmﬁwmmmﬁnmema’iﬂmw Taoling
flow Vin 1l Schmitt Trigger NAND inmeiu Fmuglit 213 unasdnuuzdunn/ mjﬁu‘n

azitunil Hystersis Voltage 111y 800 mV |
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2.4 ANNTIADS (Parameter) Ay vadlodNinea oodn

T+

o

OL

VO (On)

o (ofr)

‘ ¥
2.41mdime i s
High-level input voltage
o o A a1 . P v & ' a Y s v ]
steuussudunitegmelusniiinanh (rfedludmuiniesndn) e 2 12
P [ ) A ' e [ . £ o o
30%unusedy High oy Low  missyfiumidigeaveszdy High Tedanahililod
memldamidonlunssy
Low-level input voltage
szﬁuusm‘"uﬁuwnﬁadmu"luﬁm')nﬁﬂauﬂ’h iodlusmauiinnndl) veam 2 ¥4
J o 4 ¥ A \J L J o
20%unusefy High uoz Low  mmseydlusigegqaveassdy Low defenahled
. 4 g od
o ldmmiaenluiisey
Positive-going Threshold voltage
[y v da A o LY U4 P : o P a o
szauussRuTiBumBsiiginsainedmin q mauawiiszpniudeyn vashinsedu
SuynmuunnsTAUNAIAN V,,
Negative-going Threshold voltage
(Y v Aa £ o 9 d a > o d P o
staunssRuRs Uy Igunsalaeimiu q howmumszpnludeya vaziiusedy
- o A ¥
BUNNDADINTTAVNGIN V,
High-level output voltage
v 40 ¢ da v ¢ da q. A 4
usadufitueniynluvazildnszumentim 1,  wnaeRduymegluoulani
& [y [y 4 ¢
seyludoyn wzliszduusedudiu High Memym
Low-level output voltage
o 43 I4 Aq ¥ I’ da ] A -
ussdunvae Iy luvasn nszitmemnm I, Tupnensuynegludoulvaun
& o % L4
seyludoyn devgWszduuseduiiu Low fuemiym
On-state output voltage
o A 3 ¢ o o d a Aa ] A ~
ussdufitaeniyndmiuanszumeoniyn fiszyluameiituym sfludeulvandiszy
P ] ¢ a ¢ad 1
Tudloyaieiligilngel oing eriyn egluaniz on
Off-state output voltage ‘
o 3 d ° LY 4 < Aa ] 4 - :
ussdufivaeniyndmiumnszumeniym fszyluneiituym oflutenlunmiisey

& a a '
ludeyadaniligilnaal aind Mewiyn egluannz of

[y Qs n:syw - ol Jd T U4 v
winumg : Snvasmniadeilinfrsypnlunsdiin eniynhitigunsel pull up agnglu
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2.4.2 yanimesniilv nzua
High-level input current
o y & a 4 v v o4 4 a s
asvuad InahiaBuym WeseRunsdu High fiszy gnflevaditiaBuymiu
Low-level input current |
4 2 a iAo 4 dd a2
asvuaInadhiaBunn doseRuusadu Low fiszy gnilousdndduymiy |
High-level output carrent
i H p 4 o o ¢ )
avzued adhdiaeniynide 185 ussdu eniwily High
n; aa § A’U ° o ¢ o 4
winame :  anvaizouiadeiiinesldsey Smsumaemyniidhuny nennames
s - 4 o P
nla (open collector ) BAUIBAUMNITVLNIIABINBY
Off state output current
a LY I L4 A o o o« - A
nszuai inadinvaemyn e AT uus WU MYNUAZAA1IZYBIBUNN amiszynly
4 03 o\ \
foyn Feezildgunsdlaindlunmeniynegluanne off
o s dyw ) ° o ¢ A 4
wineiny : dnvasmniadediiines 14y dmFunmmeniyminihuy aeanamesita
& a " o a A - . o 04 P
(open collector ) MUIVAUMITVUNVINBINDU meszumwmmﬂmmnnm‘ﬂu 3 state
Short circuit output current
o & ¢ 4 2 ¢ o ¢ A v 4 d.
nrzuafivaditiemyn evaemyngndaeIainsu  (MIBNTAUDUNTEIUT)
a P 9/ o o o o« 1 o d P
Tunamzduymnezils 1AseAuussduiiommynnuTRuinINuAnNANga
Supply current , output (s) High ‘
] o ¥ (] ] ]
pszuaiInat sy IdiRe vee deeniyniidefeeghszdunseduy High
Supply current , output (s) Low

= 1 Y ﬂ’l o l:” A ¢ a < UG o o
aszuai mahdasuites vee diseniymiidrudsegnssdunsedy Low

2.43 Shuawmidvanfasuulaianiz (Dynamic Characterlstics)
Maximum clock frequency
ar [ o “ 1ay l:, [ 3 3
sarigagavesiygnannit m fennsoflouliudduynyesdseslumaria Tasdenah

g/ d‘ o o a a (4 a e da o M &
Wmsdsunlasszduusduasin Apniyniiadesam  saziduynldiuideulvie

o = 1 S : A b an
pasezh 1 ansuldoulasnziteniyn nandan 1Ay Pulse voedyanu widm
Output disable time (of a three state output) from High level
] o v 4 A w a ¢ S Ud o

BATTHINAMMIANTTY BUFUAAUYBATIAUBUYNIAZIDMYN Tasfueniymiudly 3

state faalAouninszauusedu High 1hiflun12z high impedance (off)
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Output disable time (of a three state output) from Low level

nmszwhw'humhﬁszq uugﬂﬂéwmusqﬁuﬁuummztmﬁﬂw Tﬂuﬁxmﬁunﬁﬁ‘lu 3
state S1da/arunnseaunsady Low 11itlun1e high impedance (off)

Propagation delay time , Low-to-High level output

nasTwidumisiisy vugdafuveussduduymuazieniyn Tasfioniyninds
ARouenszdy Low At wmualuiiusedu High awiidmua

Propagation delay time , High-to-l‘Jow level output

naseniedumisiisey vugUnduvessiuBUNIazIOIYN Tauflioniynide
lfouninszdy High Famualiifuszd Low anrfidimua

Transition time , Low-to-High level output

' o o P o L, 4 A Ao o e
ATTMINUTIAUITEAL Low NITY UASTSAY High N3y uugﬂﬂaunmmlﬂauuﬂm
sy Low muismua liihuseau High aumdmua
Transition time , High-to-Low level output

1 o o . P o = & A [ Y { !
NANTEUITNUTIAUTEAT High M52y UATISAL Low NITY nuzﬂﬂaunﬁmmﬂ%uu?n'm

py 4. v o o

sedu High aunidmua Tdlusedy Low aamfimun

Average pulse width
v da sd ¢ a4 d 4
LMITNINYANY YU 50 nlasiun (wsaqﬁﬂumzq) uuuauﬁ'mwuﬂzﬁmawm

3

pulse

Hold time
' oo 4 o do a 1dd a A o dea <
Frnmidygranienad fwmdegnda duym fiszy wiwnniimsnifeundainney
i
D ad 4l a A 4
Active IiAYUNTIBUYNDUNIZY
Release time '
L T n:i a 9o .’«' - A &R o
Frnmsznihdiilaadeyn MdewnsliiuesnvindiBuynindnte  uazamians
4 . Ala A4 dy
nlfouinaniag Active NYIBUYMBUNSE
' A v o . ' ' a °o q ¥
winumg : rmiiszyiuily Release time svegniolusiuin Setup unziinaiild
lﬁﬂlﬂu Negative hold time

Set up time

8
Vel o

; 4 4 o 42 a 4 . d o
Frnmulefleudygauaraiegiiiduyn fszyneunnsnidouniadiunane

. ad dda 4 4
Active WINAYUNYIDUWNDUNTSY
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Output enable time (of a three state output) to High level
3 a 4 & o a Ié P d -
nmszningadBnssyuuaduLSIAUBUIIBZIE MY Taotiomiyniutu 3 state

fdur/arunlaeeInn1iz high impedance (off) Tiihusedu High Ridmua

Output enable time (of a three state output) to Low level
3 a A > o 4 - d a
pasEuegadaBessyuusRtuus B ENIRZIE Iy Tﬂuwmmu‘nmi‘lu 3 state

fdanlfounlaInnag high impedance (off) Tiflusedy Low fifmua
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CPU  "8051.TBL"
HOF  "INTS"

;***********MCS-SI m"[‘ERNAL REGISMS****#****#******

P1: EQU 90H ;PORTI1

DPH: EQU 83H ;DATAPOINTER HIGH

DPL: EQU 8H ;DATA Pdm'IER LOW

SP: EQU 81H ;STACKPOINTER.

CY: EQU O0D7H ;CARRYFLAG

sonkxkknkakrs INPUT OUTPUT PORT ADDRESS*####xkkk*
PORTA 0: EQU 0000H ;DATA BUS OF LCD MODULE
PORTB_0: EQU 0001H ;CONTROL BUS LCD MODULE
PORTC 0: EQU ,0002H ;POWER CONTROL TO IUT
PORTP_0: EQU 0003H ;CONTROL WORD

PORTA 1: EQU 9000H ;CONTROL IO BUFEER
PORTB_1: EQU 9001H ;------- Mereme

PORTC_1: EQU 9002H ;------- R

PORTP_1: EQU 9003H ;CONTTOL WORD

PORTA_2: EQU 8000H ;DATA TOIUT

PORTB_2: EQU 8001H ;-----"----

PORTC 2: EQU 8002H ;-——"=--

PORTP_2: EQU 8003H ;CONTROL WORD
PORTA_3: EQU 0AOOOH ;D\JPU'I: RESULT

PORTB_3: EQU 0A00IH ;—-—"---—-

PORTC_3: EQU 0AO002H ;---—"-——--

PORTP_3: EQU "0A003H ;CONTROL WORD
PORTA_4: EQU 0B000OH ;CONTROL R-PULLUP
PORTB_4: EQU 0BOOIH ;-----—-""--=~

PORTC 4: EQU 0BO002H ;--—~"----

PORTP_4: EQU 0B003H ;CONTROL WORD



e ol il of

X ORG 0000H

SIMP START

} ORG 0040H

START:MOV SP#30H ;MOVE STACK TO NEW LOCATION

MOV R2,#02H
' LCALL DELAY
' LCALL INITIAL ;INITIAL 8255
i LCALL SET ;INITIALLCD
‘MAIN1:LCALL DISP ;DISPLAY DEMO
LCALL CHIOCE

SIMP MAIN1

e

i
' CHIOCE:LCALL INKEY

b
&

MOV AR2
¥
i CINE A#01HENT ;KEY 1IS PRESS ?

LCALL SEARCH

e w0 e

| RET
* ENT: CINE A #02H,CHIOCE ;KEY 2 ISPRESS ?
LCALL ENTER

MOV AR7
CINE A#00H,0H NO ;Read result

W et

LCALL DISPPASS

RET
OH_NO: CINE A#OFFH,NOLIST ;Read result fail?
LCALL DISPFAIL

ooy pTE P gmm fr ww v Mper

——y

RET
NOLIST:LCALL DISPUN ; Unlist
RET

- - T I



‘ENTER: LCALL DISPEN ' ;Disply plese enter number

’

LCALL KEEP :Read number from keyboad

LCALLLIB . ;Libary check typical
LCALL TYPE :Check ic with typical
RET

SEARCH:MOV R6,#00H ;Start with 7400

CON_1: MOV AR6

CLR C
DA A :Decimal ajust for number
MOV DPLA :Index num .

MOV DPH,#20H
., CLR A
MOVC A,@A+DPTR
MOV DPL,A
MOV AR6
CIR C
DA A
ANL A#0FOH
CINE A#OOH,UP1  ;is 7410
MOV DPH,#21H
AIMP WEGO
UP1: CINE A#IOH,UP2 ;start with 7410 table

MOV DPH,#21H
AIMP WEGO
UP2: MOV DPH#22H ;index to 7410 table
' WEGO: LCALL TYPE ;Test with number
MOV AR7

CINE A#00H,CON_2 ;Read result pass/fail
MOV ARG



' CIR C

DA A .
LCALL DISPNUM PASS  ;Show number with test pass
RET ;Return if have data
j
CON_2:INC R6 ;1NCREASE number
P, MOV AR6
CINE A#OFFH,CON_3 ;Check is all num is test?
' LCALL DISPUN FAIL  ;Can not test because fail or unlist
RET

'CON_3: SIMP CON_1

;**#***#***#**#*#*#***********#*##*#*#**##****#*#*#*#****##***#******

** KEEP NUMBER FROM KEYBORD SAVE AS &20H,&21H,&22H,&23H...**

*******************************t********#*#*#*##*#**

DR
KEEP:MOV R1,#20H ;Set address for save number
INN: LCALL INKEY ;Scan key
MOV AR2 |

' CINE AMOCHJENO ;Checkkey ENTER

RET
ENO: CINE A #0AH,DO :Check key NO

LCALL DEL
SIMP DDD

: DO: LCALL CHECK :Check number is press

¢ MOV @RLA :Save for first column number
INC RI ;Prepare to save next column
LCALL LCDWD :Show number on LCD

DDD: MOV  R2#2H ;Delay
LCALL DELAY

SIMP INN

RET



i

4 ;******#********************************#*************-****#*****

{ LIB:MOV  RO#04H 4 BIT
' DEC Rl
MOV A,@RI :R1INDEX AT 3 DIGIT
SWAP A ;USE LOW BYTE
| MOV @RLA -
, CHAN:MOV  A,@R1
; RLC A
’ MOV @RLA :SAVE
: DEC RI ;R1 INDEX AT 2 DIGIT
: MOV A@RI
RLC A
‘ MOV @RLA :SAVE
E INC Rl .INDEX AT 3 DIGIT
DINZ ROCHAN  ABIT?
! DEC Rl JINDEX AT 2 DIGIT
: MOV A@RI
‘ MOV DPLA
DEC Rl .INDEX AT 1 DIGIT
F MOV A,@RI1

CINE A#34H]C1
MOV  DPH#20H

B w wmh W

SIMP DPLOW
IC1: CINE A #31H]JC2
MOV DPH#25H
: SIMP DPLOW
IC2: MOV DPH#30H
DPLOW:CLR A
MOVC A@A+DPTR
MOV DPLA



-

INC RI1
MOV A,@RI
ANL  A#OFOH
CINE AH#OOH,IL
MOV ADPH
. CINE A#0H]1
; MOV DPH#21H

{
RET
r

;11: CINE A #10H2

MOV DPH#IH
‘ RET
12: MOV DPH,#22H

RET

;**#*#***i*##******#*************#**#******#*#*#t#*###

. TYPE:LCALL TRANFER
CINE A #OFFH,TOTEM -CHECK 1S UNLIST
MOV R7#55H
RET
! TOTEM:CINE A,#00H,OPEN
LCALL TESTTOTEM :Check with totempole output
' RET
" OPEN:CINE A#01EFLIP_E
LCALL TESTOPEN :Check with open callector output
RET
; FLIP E:CJNE A#02HFLIP_P
LCALL TESTFLIP_E :Check with flip-flop edge clock output
RET
FLIP_P:CINE A,#03H,UNLIST
LCALL "I"ES"I:IZ;LI?_? :Check with flip-flop pulse clock output

RET

-



i

UNLIST:MOV R7,#55H

e ko ok e ok sk ok

;IC is unlist
¥
]
;*******v*vvv sk kk %k Wk

TESTTOTEM:LCALL TRANFER
i MOV ROA

' LCALL TRANFER

\ MOV RLA

LCALL IOPIN

LCALL UNCONNECT
LCALL TESTDATA

et —

RET

TESTOPEN:LCALL TRANFER
t MOV ROA
LCALL TRANFER
, MOV RILA
LCALL IOPIN
LCALL PULLUP
LCALL TESTDATA
RET

:SAVE LOOP

;SAVE VCC PIN

:SET INPUT / OUTPUT FOR BUFFER
;UNCONNECT R-PULL UP
;TESTDATATOIC UNDI‘ER TEST

;SAVE LOOP

;SAVE VCCPIN

;SET INPUT / OUTPUT FOR BUFFER
;SETR - PULL UP

;TEST DATA TO IC UNDER TEST

i e o 3 ko e e o o ot e oo ool sl kol ol e o ol ol o ook ol e ek e o o e ok

o deafeale s oo ol el e ok e el o o ol kol ok ek ok ke ok
’

e TEST FLIP-FLOP WITH EDGE

| . .
] * Ak dkkok *‘**t************************#******#****************

' TESTFLIP L:LCALL TRANFER
t MOV RO,A
LCALL TRANFER
MOV RLA
LCALL IOPIN
LCALL TRANFER
' PUSH DPH
PUSH DPL

;SAVE LOOP

;SAVE VCC PIN ,
;SET INPUT / OUTPUT FOR BUFFER !
;PRESET



R

MOV DPTR#PORTB_2
MOVX @DPTR,A

POP DPL

POP DPH

LCALL TRANFER
PUSH DPH

PUSH DPL

MOV DPIR#PORTC 2
MOVX @DPIR,A
LCALL POWER
LCALL DELAY_I
MOV DPTR#PORTB_3
MOVX A,@DPTR

ANL A#OF6H

CINE A#00H,FAIL E_1
MOV DPTR#PORTC_3
MOVX A,@DPTR
CINE A #00H,FAIL_E._1
LCALL NOPOWER
POP DPL f

POP DPH

LCALL TRANFER
PUSH DPH

PUSH DPL

MOV DPTR#PORTB_2
MOVX @DPTR,A

POP DPL

POP DPH

LCALL TRANFER
PUSH DPH

PUSH DPL

MOV DPTR#PORTC_2

:PRESET

;CLR

;CLR



- -

MOVX @DPTR,A
LCALL POWER
LCALL DELAY I
MOV DPTR#PORTR 3}
MOVX A,@DPTR
ANL A#OF6H

CINE A#00HFAIL_E
MOV DPTR#PORTC. 3
MOVX A,@DPTR
CINE A#00HFAIL_E
POP DPL '

POP DPH

SIMP TESTCON_E

]
FAIL E 1:STMP FAIL E

TESTCON_E:LCALL TRANFER.

PUSH DPH
PUSH DPL

MOV DPTR,#PORTB_2
MOVX @DPTR,A

POP DPL

POP DPH

LCALL TRANFER
PUSH DPH

PUSH DPL

MOV DPTR#PORTC 2
MOVX @DPTR,A

POP DPL

POP DPH _
LCALL TRANFER
PUSH DPH

PUSH DPL

MOV DPTR,#PORTB_2

;DATA

;CLOCK



Y W PE Twowen

LCALL TRANFER

POP DPL
POP DPH

PUSH DPH

PUSH DPL

MOV DPTRH#PORTC 2
MOVX @DPTR,A
LCALL DELAY_1
MOV DPTR#PORTB_3
MOVX A,@DPTR
ANL A #OF6H

CINE A#00HFAIL_E
MOV DPTR#PORTC_3
MOVX A,@DPTR
CINE A#O0OH,FAIL_E

* POP DPL

POP DPH
DINZ RO,TESTCON_E
MOV R7#00H

RET

FAIL_E:LCALL NOPOWER

POP DPL

POP DPH
MOV R7#0FFH
RET

;CLOCK

;***********t************************#***###************************#*t******

Rzl
’

;***t********************t**tv

TEST FLIP-FLOP WITH PULSE CLOCK

TESTFLIP_P:LCALL TRANFER

MOV ROA
LCALL TRANFER

kkkkkkkkkkkkkEk

;SAVE LOOP

sk ok ko gk ok ok kR Rk Rk



' MOV RLA ;SAVE VCC PIN

‘ LCALL IOPIN .SET INPUT / OUTPUT FOR BUFFER
' LCALLTRANFER .CLR
- PUSH DPH

PUSH DPL

MOV DPTR#PORTB_2
. MOVX @DPTR,A
POP DPL
POP DPH
LCALL TRANFER :CLR
PUSH DPH
PUSH DPL
MOV DPTR,#PORTC_2
MOVX @DPTR,A
» LCALL POWER
LCALL DELAY_1
: MOV DPTR#PORTB_3
MOVX A,@DPTR
ANL A#F6H
CINE AM#OOHFAIL P_1
. MOV DPTR#PORTC_3
MOVX A,@DPTR
CINE A#0OHFAIL P_}

bl

POP DPL
POP DPH
STMP TESTCON_P

» e e

\ FAIL _P_1:SIMP FALL P
TESTCON_P:LCALL TRANFER .DATA1
PUSH DPH '
PUSH DPL
MOV DPIR#PORTB_2
MOVX @DPTR,A



— ™ wwa

POP DPL

POP DPH

LCALL TRANFER
PUSH DPH

PUSH DPL

MOV DPTR#PORTC_2
MOVX @DPTR,A

POP DPL

POP DPH

LCALL TRANFER
PUSH DPH

PUSH DPL

MOV DPTR#PORTB_2
MOVX @DPTR,A

POP DPL

POP DPH

LCALL TRANFER
PUSH DPH

PUSH DPL

MOV DPTR#PORTC_2
MOVX @DPTR,A

POP DPL

POP DPH

LCALL TRANFER
PUSH DPH

PUSH DPL

MOV DPTR,#PORTB_2
MOVX @DPTR,A

POP DPL

POP DPH

LCALL TRANFER
PUSH DPH

;DATAL

:CLOCK_0_1

4

-CLOCK_0_1

:CLOCK._0_1_0

:CLOCK_0_1 0



T W e B AR

PUSH DPL

MOV DPTR#PORTC_2
MOVX @DPTR,A
LCALL DELAY_1
MOV DPTR#PORTB_3 ;read
MOVX A,@DPTR
ANL A #0F6H

CINE A#O00HFAIL P
MOV DPTR#PORTC_3
MOVX A,@DPTR
CINE A#OOH,FAIL P
POP DPL

POP DPH

DINZ RO,TYY

MOV R7#00H
- RET

FAIL_P:LCALL NOPOWER

POP DPL

POP DPH

MOV R7#0FFH

RET

IOPIN:LCALL TRANFER
PUSH DPH
PUSH DPL
MOV DPTR#PORIB_1
MOVX @DPTR,A
POP DPL
POP DPH
LCALL TRANFER
PUSH DPH
PUSH DPL



MOV DPTR#PORTC_1
MOVX @DPTR,A

POP DPL

POP DPH

RET

PULLUP: PUSH DPH
PUSH DPL
MOV DPIRH#PORTP 4
MOV A#80H
MOVX @DPTR,A
MOV AH#OFFH
MOV DPTR,#PORTB_4
MOVX @DPTR,A
MOV DPTRH#PORTC_4
MOVX @DPTR,A
POP DPL
POP DPH

PULLDOWN:PUSH DPH
PUSH DPL
MOV DPTR#PORTP_4
MOV A #80H
MOVX @DPTR,A
MOV A #00H
MOV DPTR#PORTB_4
MOVX @DPTR,A
MOV DPIR#PORTC_4
MOVX @DPTR,A
POP DPL
POP DPH



UNCONNECT:PUSH DPH
PUSH DPL
MOV DPTR#PORTP 4
MOV A#9BH
MOVX @DPTR,A
POP DPL
POP DPH
RET
- TESTDATA:LCALL TRANFER
PUSH DPH
PUSH DPL
MOV DPTR#PORTB 2
MOVX @DPTR,A
POP DPL
POP DPH
LCALL TRANFER
PUSH DPH
PUSH DPL ,
MOV DPTR#PORTC 2
MOVX @DPTR,A
LCALL POWER
LCALL DELAY _1
MOV DPTR,#PORTB 3
MOVX A,@DPTR
ANL A#OF6H
CINE A,#00H,FAIL
MOV DPTR,#PORTC 3
MOVX A,@DPTR
CINE A#00H,FAIL
LCALL NOPOWER



L e d

POP DPL
POP DPH '
DINZ RO,TESTDATA

MOV R7#00H
RET

' FAIL: LCALL NOPOWER
POP DPL
POP DPH

5 MOV R7#0FFH
RET

' POWER:MOV DPTR,#PORTC_0
MOV ARI
MOVX @DPTR,A
RET

NOPOWER:MOV DPTR#PORTC_O

| MOV A #OFFH
MOVX @DPTR,A
| RET

’
;***********t********************************************

; TRANFER DATA

;*********t*****************t****f*************t*********

TRANFER:CLR A
MOVC A,@A+DPTR
INC DPTR
RET

stk oo ok ool ool s ok kol g ek skl ool sl sl ke ok sk ek ok iRl R ok ok ok e ok ok o ok ok
’



¢

;**l******#***************#**********y******************

‘;*****#*******************************ﬁ*****************

r

M DEL LEFT CURSOR iy

;*#**#t*#***#**********************tt*ttt**#****t*******
¢
DEL: MOV ARI
CINE A#20H,NDEL
SIMP DD ’
NDEL: DEC Rl
MOV A#I10H
LCALL LCDWI
MOV  A#20H
LCALL LCDWD

MOV A#I0H
LCALL LCDWI
DD: RET

’
;*******************#***#t*****#***************************
>
;t**t***********************##***#****t**********#********t

%% Routein to initial 8255 rex

;*#*******##*#*****#*********#***#*******#******#*******#**

INITIAL:MOV  DPTR,#PORTP_0

MOV  A#80H .PORT A,B,C OUTPUT MODEO
MOVX @DPTR,A

MOV DPTR,#PORTP_1 ;U210 CONTROL

MOV  A#80H :PORT A,B,C OUTPUT MODEO
MOVX @DPTR,A

MOV DPTRH#PORTP 2 ;U2 DATA TO IUT

MOV A #80H .PORT A,B,C OUTPUT MODEO



-
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MOVX @DPTIRA
MOV DPTR#PORTP_4
MOV A #80H :PORT A,B,C OUTPUT MODEO
MOVX @DPTR,A
MOV DPTR#PORTP_3
MOV  A#9bh -PORT A,B,C INPUT MODEO
MOVX @DPTR,A
MOV DPTR#PORTA 1
MOV  A#55H

MOVX @DPTRA

INC DPTR

MOVX @DPTRA

INC DPIR

MOVX @DPTR,A
MOV DPTR#PORTA 2
MOV  A#55H

MOVX @DPTRA
INC DPIR

MOVX @DPTR,A
INC DPIR :
MOVX @DPTRA
MOV DPTR#PORTA_4
MOV A#55H

MOVX @DPTRA
INC DPTR

MOVX @DPTRA
INC DPIR

MOVX @DPTRA
RET

sk kR ook skaok ok Rk ok kiR Rk Rk kR Rk
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SET: MOV A#38H FUNCTION SET 8 BIT 2 ROW
: LCALL LCDWI
MOV A#OEH ;DISPLAY ONDONTBLINK
LCALL LCDWI

i

SRR e S T 1 PR 1 2 *
?

**t************#**###****************************

Py
.

‘ Mk Display demo ok

;*********v * TR ERRE KKKk ok o ek ok 3 o b2 2 L]
'3
'B DISPMOV DPTR#DIS1 ;Welcome to KMITL,IC TTI TESTER
LCALL ROW1 ;SET ADDRESS ROW!1
| MOV R2#20 ;16 CHAR
! NONI:LCALL LCDLDS1 ;WRITE
DINZ R2,NON1 :FINISH 16 CHAR?
LCALL ROW2 ;SETROW2
MOV R2#20 ;16 CHAR
| NON2:LCALL LCDLDS1 ;WRITE
DINZ R2,NON2 FINISH?

-

MOV  R2,#0FH
LCALL DELAY
MOV A#0IH ;CLEAR
s LCALL LCDWI
MOV DPTR,#DIS2 ;Plese select 1 or 2
LCALL ROW1
MOV  R2,#20
; NON3:LCALL LCDLDSI
DINZ R2,NON3



LCALL ROW2
MOV R2,#20
NON4: LCALL LCDLDS!
, DINZ R2,NON4 '
| MOV R2#0FH
LCALL DELAY
MOV A#01H
LCALL LCDWI
LCALL SET
MOV DPTR#DIS3 ;1:FOR SEARCH ,2:FOR ENTER
LCALL ROWI
= MOV R2,#20
' NONS: LCALL LCDLDS! ,.
» DINZ R2,NONS5
| LCALL ROW2
MOV R2,#20
. NON6: LCALL LCDLDSI
DINZ R2,NON6
MOV  R2,#02H
LCALL DELAY
RET

ki ok ko *************ﬁ

;u**u*u*u**u***u*n Ak dokk Rk
13
’

g*********************************#*****t*##*#****t**t***###

JrRes DISPLAY ENTER NUMBER FOR TEST  *#¥*##

5***********************************************************
b

.
b

PISPEN:MOV  A#01H ;CLEAR

* LCALL LCDWI
" MOV DPIR#DIS4 :PLESE ENTER NUM
. LCALL ROWI :NO:

| MOV R2,#20



. NON7: LCALL LCDLDS,I
DINZ R2,NON7
LCALL ROW2
MOV R2,#04

NONS: LCALL LCDLDSI

DINZ R2,NONB
MOV R2#5
LCALLDELAY

' RET

f***********l***#**l*************#***********************

DISPUN:MOV  DPTR #DIS5 . UNLIST PLESE
' LCALL ROW1 *ENTER NEW NUMBER
MOV R2#20
' NON9: LCALL LCDLDSI
DINZ R2,NON9
5 LCALL ROW2
MOV  R2,#20
NON10: LCALL LCDLDSI
' DINZ R2,NON10
MOV R2,#10
: LCALL DELAY
RET .

DISPPASS: MOV DPTR,#DIS6 ;JC UNDER TEST
' LCALL ROW1 ;IS PASS
MOV  R2,#20
NONI11:LCALL LCDLDSI1
DINZ R2,NON11
LCALL ROW2
MOV R23#20
NONI12:LCALL LCDLDSI1



DINZ RZ,NC.)I\IIIZ
MOV R2#15H
LCALL DELAY
RET

DISPFAIL:MOV DPTR,#DIS7 :IC UNDER TEST
LCALL ROWI IS FAIL
MOV R2,#20

:NON13:LCALL LCDLDSI
DJNZ R2,NONI13

‘ LCALL ROW2

- MOV R2,#0

NONI4:LCALL LCDLDSI

! DINZ R2)NON14
MOV R2#15H
LCALL DELAY
RET

:DISPUN__FAIL:MOV A#O1H
LCALL LCDWI
MOV DPTR#DIS10

! LCALL ROWI

; MOV  R2,#20

NON15:LCALL LCDLDSI
DINZ R2)NON15
LCALL ROW2

‘ MOV  R2,#20

NON16:LCALL LCDLDSI

: DINZ R2,NONI6 -

MOV  R2#10

—n

LCALL DELAY



~ DISPNUM_PASS: ‘
MOV  A#01H
LCALL LCDWI
MOV DPTR,#DIS11
LCALL ROWI1
MOV  R2,#20

NONI7:LCALL LCDLDS1
DINZ R2,NONi7
LCALL ROW2
MOV R2,#6

NON18:LCALL LCDLDSI
DINZ R2,NONI8

MOV AR6
CLR C

DA A

RR A

RR A

RR A

RR A

ANL A#OFH
ADD A#30H

LCALL LCDWD
MOV ARG
CIR C

DA A
"ANL A#OFH
ADD A#30H
LCALL LCDWD
MOV  R2#20
LCALL DELAY



RET

.*****###********#*******************************************
?

2 e e 2k
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odk ko sk sfe ke o o aje e e o o o ke ok ek ok ok sk ok 2 2e o e e ke ok afe e e e e ke e e e e ok 2k ok
’

;**** Shifl leﬁ sk ek

o ke e o e e e ok ok ok ok R R Rk kR Rk ok R ok Rk ok Rk ok

SHIFTL: MOV RS5#20 ;16 CHAR
SHIF: MOV A#I8H  ;SHIFT
LCALL LCDWI
MOV  R2#l :
LCALL DELAY
DINZ RS,SHIF ;16 CHAR SHIF?

MOV A#01H

LCALL LCDWI

RET
;viv ale ke 2he e aje e 2 o e aje ol o ke ae ok ae ol e ek 2o o s ook o o o ok 2o o o o o 2k o o e o afe sl e e e ok
>

¢

;vv sk 300 ke afe e ke 2 3 3k 2 2 ke e e ke ok ok ek ook dekokok sk deakk ik sedkiedkak
; Set address of ddram

;u*****n*n*uu*u*u**uunuun*uunun*nnunun
;
ROW1: MOV  A#S0H

LCALL LCDLDS
RET

ROW2: MOV A #0COH
LCALL LCDLDS
RET

;*****t***#****************************************************



b

.
’

LCDLDS: PUSH DPH

]

3

;

PUSH DPL
LCALL LCDWI
POP DPL

POP DPH
RET

LCDLDSI:CLR A

MOVC A,@A+DPTR
PUSH DPH

PUSH DPL
LCALL LCDWD
POP DPL

POP DPH

INC DPIR

RET

' LCDWIMOV  DPTR#PORTA 0

MOVX @DPTR,A
MOV DPTR#PORTB_0
MOVX A,@DPTR
MOV  A#OH

MOVX @DPTR,A
MOV  A#04H
MOVX @DPTR;A
MOV  A#0H

MOVX @DPTR,A
MOV A#0

LCDWII:DEC A

JNZ LCDWII .
RET

kRl n ks kkkk xRk



L.CDWD:MOV  DPTR#PORTA_0
" MOVX @DPTR,A

MOV DPTR#PORTB_0
MOVX A,@DPIR
MOV  A#OIH -
MOVX @DPTR,A
MOV  A#0SH
MOVX @DPTR,A
MOV  A#O1H
MOVX @DPTR,A
MOV  A#0

LCDWDI:DEC A

JNZ LCDWD1
RET
3
Mk *k kkEkk X% * kkkkkkkkkkk kkkkkkkEkkkkkkE *k
3
>
AERERRREREER % P T ok * *k dokkok
* INKEY *
3+ Register R2 OUTPUT *
;####**#*#***#*##**#**#***#*********## FxpEp Rk kkkkkRERRkkE

; ’
INKEY:MOV Pl #0FFH ;SET P1
] MOV R7#4 ;COUNT NUMBER OF ROW
MOV RO,#11111110B ;START SCAN PATTERN

MOV R2,#00H ;KEY VALUE=0

| FROW:SETB C :SET CARRY FLAG=1
d MOV PLRO ;SCAN ROW

‘ MOV  ARO

. RLC A

' MOV ROA

: MOV APl ;GETKEY VALUE

ORL A,#10001111B ;ANY KEY IS PRESS



CINE A#11111111B,FCOL ;JUMP IF PRESS

MOV AR2 ;UPDATE R2 FOR NEXT ROW
ADD A#3
MOV R2A

DINZ R7,FROW
SIMP INKEY
FCOL:RLC A ;SET CARRY =1
MOV R3,#3 ;SEE 3 BIT
LOOK:INC R2 ;INC KEY NUMBER
RIC A
INC DONE ;DONE UNTIL C=0
DINZ R3,LO0K ;GO UNTIL FINISH
DONE: RET
;***************************#*************************#******#**

?****************************************************************
H

i SUB ROUTEIN CHECK KEY *x
Fah INPUT R2,0UTPUT A ok
;u:*****t********u**u*********u*n*****u*****u***nt*n’:*****
CHECK:MOV  AR2
TEN: CINE A#AHELEVEN
MOV A#24H
RET -
ELEVEN:CINE A,#QBH,TWEL
CLR A
TWEL: ADD A#30H
RET

;****************************t*******#**************************

.
H

;***#*t********t******t**********t*******************************

.
H]



DELAY 1:CLR A

DE_1: DECA
INZ DE_1
RET ,

DELAY: MOV R3#0C3H
DELAY 1: MOV R4,#0FFH
DINZ R4,$
DINZ R3,DELAY1

DINZ R2,DELAY
RET

;*****************************************
DIS1: DFB " WELCOME TO KMITL *
DFB " IC.TTL TESTER "
DIS2: DFB "PLESEENTER1OR2 "
DFB " FORSELECT "
DIS3: DFB " 1:FOR SEARCH "
DFB " 2FORENTER "
DIS4: DFB "PLESE ENTER NUM "
DFB "NO:"
DIS5: DFB " UNLISTPLESE "
DFB " ENTER NEW NUMBER "
DIS6: DFB " DEVICE UNDER "
DFB " TEST IS #®PASS##"
DIS7: DFB " DEVICE UNDER "
DFB "TEST IS ##FAIL## "
DIS8: DFB "Paisarn Sriputta "
DFB " 39013168 "
DIS9: DFB " Alongkot Pholyiam"




DFB " 39013186 "
DIS10: DFB " IC UNDER TEST IS "

DFB " FAIL OR UNLIST "
DIS11: DFB " NUMBER OF IC "

DFB " IS 74"
ORG 2000H

DFB 00H,0DH, | AH,27H,34H,3DH,46H,47H,50H,5DH
ORG 2010H

DFB 6AH,7FH,94H,0A9H,0CEH, 0D 7H,0ECH,0F SH,46H,46H
ORG 2020H

DFB 00H,25H,4AH,0FFH,0FFH,0FFH,0FFH,6FH,0FFH,0FFH
ORG 2030H

DFE OFFH,OFFH,84H,0FFH,0FFH,OFF H,OFFE0F FEL 0FFH,0FFH
ORG 2040H .

DFB OFFH,0FFH,0FFH,0FFH,0FFH,0FFH,0FFH,0FFH,OFFH,0FFH
ORG 2050H '

DFB OFFH,QFFH,0FFH,0FFH,0FFH,0FFH,0F FH,0FFH,OFFH,OFFH
ORG 2060H

DFB OFFH,0FFH,0FFH,0FFH,0FFH,0FFH,0F FH,0FFH,0FFH,0FFH
ORG 2070H

DFB QFFH,QFFH,0FFH,0FFH,9SH,0FFH,0FFH,0FFH,0A7H,0FFH
ORG 2080H

DFB OFFH,0FFH,0F FH,0FFH,0FFH,0FFH,0COH, 0FFH,0FFH,0FFH
ORG 2090H

DFB OFFH,0FFH,0FFH,0FFH,0FFH,0FFH,0FFH,OFFHLOFFH,0FFH
ORG 20FFH

DFB OFFH

ORG 2100H



n00:DFB 00H,04H,30H,0B4H,1EH,4BH,0A 1 H.0DBH,0A7H,6FH,0B9H,0BFH, 1EH

n01:DFB 01H,O4H,3OH,OE§H,OBSH.1FH,OAH,7FH,9AH,9FH,2FH,OEBH,OBSH

n02:DFB OOH.O4H.30H.OEOH,OBSH.1FH,OAH.GBH,90H.8BH.25H.OEBH.085H

n03:DFB 01H,04H,30H,0B4H, 1 EH,4BH,0A1 H,0DBH,0A7H,6FH,0B9H,0BFH, 1EH

n04:DFB OOH,02H,30H.54H.15H,OABH,0AAH,5FH,15H

.n05:DFB 01H,02H,3OH,54H.15H.OABH.0AAH,5FH,15H

n06:DFB 01H.02H,30H,54H,15H,OABH,OAAH,.5FH.15H

n07:DFB 01H,02H,30H,54H,15H,0BH,00H,0FFH,0BFH

n08:DFB OOH,Q4H,30H.OB4H,1EH,OBH.OOH,QBH,OGH,ZFH,18H.OFFH,OBFH

nOQ:QFB O1H,O4H,3OH,OB4H.1EH,OBH.OOH,QBH.OGH,ZFH,18H,OFFH.OBFH

n10:DFB OOH,O8H,3OH,OD4H,1FH,ZBH,OAOH.3BH,OA5H,OABH,OAAH,OBBH,OAFH
DFB 6FH.OBOH,7FH,OB5H.OEFH,OBAH,ODFH,1FH

n11:DFB OOH.08H,30H.Olj4H.1FH,OBH,OOH,1BH,OSH,SBH,OAH,QBH,OFH
DFB 4FH,10H,5FH, 15H,0CFH, 1AH,0FFH,0BFH

n12:DFB 01H,08H,'30H,OD4H,1FH,2BH,OAOH,3BH,0A5H,OABH,OAAH,OBBH,0AFH
DFB 6FH,OBOH,7FH,OBSH.OEFH,OBAH,ODFH,1FH

n13:0FB 00H,0FH,30H,0B4H,1EH,4BH .0A1H,4BH,0B5H,4BH,0ABH,4BH ,0BFH,0EBH,0A1H
DFB OEBH,0B5H,0EBH,0ABH 0EBH, OBFH SFH,0ATH,5FH,0B5H,5FH,0ABH,5FH ,0BFH
DFB OFFH,0A1H,0FFH,0B5H,0FFH OABH OFFH,0BFH

n14:DFB OOH.02H.30H,54H,15H,OABH,OAAH,5FH.15H

n15:DFB 01H.08H,30H,OD4H.1FH,OBH,OOH.1BH.O5H,88H,0AH.QBH,OFH

. DFB4FH,1OH,5FH,15H,OCFH,1AH,0FFH,OBFH

n16:DFB 01H.02H.3OH.54H,15H.OABH,0AAH,5FH,15H

n17:DFB 01H,02H,30H,54H,15H,08H,00H ,OFFH,0BFH

n20:DFB 00H,0FH,30H, OB4H 1EH,4BH,0A1H,4BH,0B5H,4BH,0ABH 4BH,0BFH,0EBH,0A1H-
DFB OEBH,0B5H, OEBH .0ABH,0EBH,0BFH,5FH,0A1H,5FH ,0B5H,5FH,0ABH,5FH,0BFH
DFB OFFH.OA1H,OFFH.OBSH,OFFH,OABH,OFFH,OBFH

n21:DFB OOH.OFH.30H.OB4H,1EH,4BH.O1H,4BH,15H,4BH.OBH,4BH,1FH.0EBH.O1H
DFB OEBH.'15H_,OEBH.OBH.OEBH,1FH.5FH.O1H,5FH,15H,5FH,OBH,5FH,1FH
DFB OFFH.O1H,OFFH.15H,OFFH,OBH;QFFH.1FH

n22:DFB O1H,0FH.30H.OB4H.1EH,4BH.OA1H,4BH.OBSH‘4BH,OABH.4BH,OBFH,OEBH,OA1H
DFB 0EBH,OBSH.OEBH.OABH.OEBH.OBFH,SFH.OA‘]H.5FH,085H,5FH.OABH.5FH;OBFH
DFB OFFH,OA1H,OFFH.OBSH,OFFH,OABH,OFFH.OBFH ’

n23:DFB 00H,08H,20H,0FEH, 1 FH.OB7H,OBEH.OBDH,SEH.43H.OA1H,49H.21H.47H,1 1H,0C3H,03H,
DFB 63H,09H,53H,05H



L

. [

n25:DFB OOH.O7H.3OH,0}2DH.1 FH,02H,0A0H,0B6H,0BEH,42H,0A1H,46H,11 H,OC2H,O3H,62H.09H,i
DFB 52H,05H B

n26:DFB 00H,04H,30H,0B4H,1EH,4BH,0A1 H,ODBH.OA?H.6FH.OBQH.OBFH.‘TEH

n27:DFB 00H,08H,30H,0D04H,1FH,2BH,0A0H, 1BH,05H,8BH,0AH,8BH,0FH
DFB 4FH,10H,5FH,15H,0CFH,1AH,0DFH,1FH

n28:DFB 00H,04H,30H,0E9H,0B5H,16H,0AH,62H,90H,82H,25H,0E2H,0B5H

n30:DFB 00H,09H,30H,0EDH,8DH,0E6H,8DH,0E2H,0ADH,66H,0ADH,0A6H,0ADH,0E6H,0A5H,
DFB OE6H,0A9H,0E6H,2D0H,0E6H,0ACH,0C6H,0ACH

n32:DFB 00H,04H,30H,0B4H,1EH,0BH,00H,0DBH,0A7H,6FH,0B9H,0FFH,0BFH

n33:0FB 01H,04H,30H,0E9H,0B5H,16H,0AH,62H,90H,82H,25H,0E2H,0B5H

n37:DFB 00H,04H,30H,0B4H,1EH,4BH,0A1H,00BH,0A7H,6FH,0B9H,0BFH,1EH

n38:DFB 01H,04H,30H,0B4H,1EH,4BH,0A1H,008H,0A7H,6FH,0B9H,0BFH, 1EH

n40:DFB 00H,0FH,30H,0B4H,1EH,4BH,0A1H,4BH,0B5H,4BH,0ABH,4BH,0BFH,0EBH,0A1H
DFB OEBH,0B5H,0EBH,0ABH,0EBH,0BFH,5FH,0ATH,5FH,0B5H,5FH,0ABH,5FH,0BFH
DFB OFFH,0A1H,0FFH,0B5H,0FFH,0ABH,0FFH,0BFH

n42:DFB 00H,0BH,20H,32H,01H,0C5H,0BEH,0CBH,0BEH,5DH,0BEH,9FH,0BEH,0EDH,0B6H,0EFH,
DFB 0BAH,0FDH,3EH,0FFH,9EH,0CDH,0AFH,0CFH,0BDH,000H,0BFH .

n43:DFB 00H,0BH,20H,32H,01H,0D7H,0BEH,0EQH,0BEH,6FH,0BFH,0BDH,0BFH,0FFH,0B6H,0CDH,
DFB 0BBH;0CFH,3FH,0DDH,9FH,0DFH,0AFH,0EDH,0BDH,0EFH,0BFH

n44:DFB 00H,0BH,20H,32H,01H,005H,0BEH,0F9H,0BEH, 7FH ,0BEH,0AFH,0BEH,0EDH,0B6H,0EDH,
DFB 0BBH,0EFH,3FH,0FFH,9FH,0FDH,0AFH,0DDH,0BDH,0DFH,0BFH

n45:DFB 01H,0BH,20H,32H,01H,0C5H,0BEH,0CBH,0BEH,5DH,0BEH,9FH,0BEH,0EDH,0B6H,0EFH,
DFB OBAH,0FDH,3EH,0FFH,9EH,0CDH,0AFH,0CFH,0BDH,0DDH,0BFH

n46:DFB 01H,12H,20H,0CCH,8CH,41H,00H,0B3H,33H,001H,08H,0F3H,0B0H,0CBH,02H,0CBH,
DFB 0AQH,0ESH,30H,0C5H0A1H,0EDH,01H,0DFH,0BOH,0C1H,04H,0C1H,0B4H,0EBH,
DFB 07H,0EBH,0A5H,0E5H,36H,0C5H,0A7H,0EDH,07H,0FFH,0B7H

n47:0FB 01H,12H,20H,0CCH,8CH,41H,00H,0B3H,33H,0D1H,08H,0F 3H,0B0H,0CBH,02H,0CBH,
DFB 0AOH,0E5H,30H,0C5H0A1H,0EDH,01H,0DFH,0B0H,0C1H,04H,0C1H,0B4H,0EBH,
DFB 07H.OEBH,OASH,OESH.36H,OéSH,0A7H,OEDH,O7H,OFFH,OB7H

n48:DFB 00H,11H,20H,0CCH,8CH,73H,33H,81H,00H,0E3H,3BH,0C1H,83H,0F9H,31H,0F9H,93H,
DFB 0D7H,03H,0F7H,92H0DFH,32H,0EDH,83H,0F3H,37H,0F3H,87H,0D9H,34H,0D9H,
DFB 96H,007H,05H,0F7H,94H,0D0FH,34H,0CDH,84H

n49:DFB 01H,11H,30H,0CDH,0CH,02H,00H,52H,083H,42H,16H,66H,23H,66H,37H,0F 2H,12H,0F 2H,
DFB 35H,0F3H,0B0HOC6H,17H,72H,08BH,72H,1FH,66H,0A8H,66H,3CH,0F2H,0AH,
DFB OF2H,0ADH,0F6H,0B8H,0C6H,0CH



n50:DFB 00H,07H,30H,0FDH, 1FH,22H,0A0H,02H,81H,72H,0A6H,0A6H,0B8H,22H,1EH,0F6H,00H,
DFB 0D6H,1FH
n51:DFB 00H,08H,30H,0FDH, 1FH,72H,0ABH,96H,3DH,0E6H,22H,0F6H,08H,12H,1FH,0F6H, 1FH,
DFB 62H,0B6H,96H,0ABH
n52:DFB 00H,06H,30H,0FDH, 1FH,02H,00K,02H,30H,32H,20H,02H,23H,42H,2CH.86H.20H
n53:DFB 00H,08H,30H,0FDH, 1FH,22H,20H,02H,01H,72H,26H,0A6H,38H,36H,00H,0E2H,00H.42H,
DFB 0CH,42H,12H
n54:DFB 00H,08H,30H,0FDH, 1FH,02H,80H,92H,8FH,0D2H,95H,66H,9AH,86H,00H,42H,0CH,02H,
DFB 13H,32H,00H
n55:DFB 00H,08H,30H,0FDH,0BH,02H,20H,0F2H,20H,76H,2AH,96H,28H,0E6H,23H,0C6H,08H,32H.
DFB 03H,0F6H,0BH
nB0:DFB 00H,06H,30H,0DDH,0ACH,22H, 10H,0F2H,084H,76H,088H,086H,3CH,0E6H,9CH,0D6H,
DFBOAFH . !
n61:DFB OOH,OSH.30H.OIFDH,8DH.02H,OOH,OF2H,84H,56H,89H.OA6H,ODH.OF6H,OBFH |
n62:DFB 00H,09H,30H,0FDH, 1FH,02H,80H,92H,8FH,0D2H,95H,66H,9AH,86H,20H 42H,2CH. 02H,
DFB 33H,32H,20H,0F6H,3FH
n63:DFB 00H,02H,30H,1DH, 1EH,02H,00H,0F6H,0BFH
n64:DFB OOH.OAH:BOH.OFDH,QFH,O2H.2OH.72H.OA7H,76H,OA6H.96H,OBQH.OAGH.BDH.BGH.O1 H,
DFB 0C2H,00H,02H,8CH,02H,12H,0F6H.9FH
n65:DFB 01H,0AH,30H,0FDH,9FH,02H,20H,72H,0A7H,76H,0A6H,96H,089H,0A6H,3DH,36H,
DFB 01H,0C2H,00H,02H,8CH,02H,12H,0F6H,9FH
n70:DFB 02H,04H,30H,0F9H,1FH,82H,20H,12H,80H,92H,94H,082H,94H,0D2H,98H,0F 2H,38H.92H,
DFB 27H,0B2H,87H,0D2H,8BH,0F2H,2BH
n71:DFB 03H,03H,30H,0F9H, 1FH, 12H,80H,92H,80H,082H,80H,92H,80H,0F2H,8CH,0D2H,2CH,
DFB 0B2H,33H,92H,93H '
n72:DFB 03H,04H,30H,0F9H, 1FH, 12H,80H,92H,80H,082H,80H,92H,80H,0F2H,8CH,0D2H,2CH,
DFB 0B2H,33H,92H,93H,0F2H,9FH,0D2H,3FH
n73:DFB 03H,04H,40H,0C6H,0C6H,14H,2CH,52H,6AH,94H,0ACH,90H,0A8H,96H,0ECH,0A2H,0D8H
DFB OE4H,9EH,0D0H,0AAH,0D6H,0EEH,0E2H,0DAH

n74:DFB 02H,02H,30H,0Fr4H,0BH, 1FH, 14H,0BH,0AAH, 1 FH,0AAH,5FH,0ABH,0BFH,0A2H,0FFH, 1FH

n75:DFB 00H,03H,20H,0E4H,84H,78H,4AH,0E7H,0BCH,03H,38H

n77:DFB OOH,03H.dEDH.84H,60H,08H,OF6H.OBCH.12H,38H

n78:DFB,02H.O4H,30H.34H.SBH.OABH.80H.SBH.06H,7BH,16H,7BH.06H,7BH,1FH.OBBH,BBH,OBFH,
DFB 0B2H,7FH,26H,7FH,3FH,0BFH,0AFH



n80:DFB 00H,08H,30H,0FDH,33H,86H,8BH,86H,3CH,32H,0FH,32H,0B0H,0C6H,0FH,0C6H,0B0H,
DFB 72H,83H,72H,34H

n82:DFB 00H,06H,40H,0DBH,0F4H,00H,08H,0E0H,08H,0A6H,08H,50H,0EH, 16H,0EH,0F6H,0EH

n85:0FB 00H,0BH,20H,0FEH,33H,03H,08H,09H,80H,21H,08H,1BH,80H,01H,09H,3BH,82H,01H,18H,
DFB 3BH,0A3H,78H,3BH,3FH,0B3H,08BH,37H

n86:DFB OOH.O4H.3OH,OB‘4H,1 EH,0BH,00H,0DBH,0A7H,6FH,0B9H,0BH,1EH

n87:DFB 00H,04H,9DH,26H,0A2H,82H,0C6H,12H,62H,0B0H,96H,26H

n90:DFB 03H,0AH,50H,0DFH,0C8H,0E4H,0C5H,24H,05H,02H,04H,00H,04H,26H,04H,24H,04H,02H,
DFB 14H,00H,14H,26H,14H,24H,14H,02H,24H,00H,24H,26H,24H,24H,24H,02H,34H,
DFB 00H,35H,26H,35H,24H,35H,02H,04H,00H,34H,26H,04H,24H,34H

n92:DFB 04H,08H,50H,0DFH,0C8H,02H,04H,00H,25H,02H,04H,24H,25H,26H,04H,00H,34H
DFB 02H,05H,24H,05H,26H,05H,00H, 14H,02H, 14H,24H, 14H,26H, 14H,00H,24H,02H,24H,
DFB 24H,24H

n93:E?FB O4H,OEH.50H.ODFH,OC8H,02H.04H.00H,04H.02H,O4H,24H,O4H.26H,04HlOOH.14H,Q?H,
DFB 14H,24H,14H,26H,14H,00H,24H,02H,24H,24H,24H,26H,24H,00H,34H,02H,34H,24H,
DFB 34H,26H,34H,00H,05H02H,05H,24H,05H,00H, 15H,02H,15H,24H, 15H,26H,15H,00H,
DFB 25H, O2H.25lH,24H.25H,26H_.25H.OOH,35H

n94:DFB 04H,05H,40H,00H,28H,00H,68H,00H,0A8H,00H,0E8H,00H,28H,00H,68H,00H,28H,00H,
DFB 48H,00H,08H,00H,68H

n95:DFB O4H.O6H.30H..OCDH.OBCH.OC2H,OABH,OF2H,89H,OF2H.OA1 H,0F2H,80H
DFB 32H,00H,36H,10H,36H,01H,32H,11H,22H,03H,22H,83H,22H,0A3H,02H,80H

n96:DFB 02H,02H,20H,0CDH,0A4H,33H,5AH,77H,0DAH,33H,1AH,39H,1AH,31H,3AH,2BH,3AH

n101:DFB 02H,04H,30H,0F DH,1FH,02H,80H,02H,80H, 12H,84H,02H,84H,0D6H,8CH,0C6H,8CH, 32H,
DFB 97H,22H,37H,0F6H,3FH,0E6H,9FH

n102:DFB 02H.04H,30H,OFDH.1FH.82H.20H,12H,8OH,OBZH,80H.92H,80H,OF2H,8CH,OD2H.ZCH.;

‘ DFB OB2H.33H,92H,93H.0F2H,9FH.ODZH,3FH i

n103:0FB 02H.O4H,4OH.OCFH.OC6H.1OH.28H,94H,OACH.90H,OA8H,96H,OECH192H.OE8H.OD4H.
DFB 0AEH,0EOH,9AH,0E6H,0DEH,0D02H,0EAH

n107:DFB 03H,04H,30H,34H,3BH,8BH,80H,9BH,82H,088H,92H,9BH,82H,0BFH,0B2H,5FH,26H,
DFB 7BH,1FH,9BH,88H,0BFH,0BBH,5FH,2FH

n108:DFB 02H,04H,30H,34H,3BH,0ABH,80H,5BH,06H,7BH, 16H,78H,06H,78H,1FH,0BBH,8BH,
DFB 0BFH,0B2H,7FH,26H,7 FH,3FH,0BFH,0AFH

n109:DFB 02H,04H;20H,0FEH,0BH,0BH, 14H,01H,0AAH,0BH,0AAH,4BH,0ABH, 1FH,0AAH,5FH, 1FH,
DFB 0ABH, 1 EH.OEBH.1FH.OBFH.1EH.OFFH,1FH



Sembin

n112:DFB 02H,04H,20H,0FEH,13H,13H,28H,69H,94H,7BH,94H,53H,94H,0FBH,96H,0D3H,3AH,

|
DFB 7FH,39H,é7H.95H.OFFH.97H.0D7H,38H l
n113:DFB 02H,04H,20H,0FDH,0BH,02H,14H,02H,14H,16H,1EH,02H,1EH,56H,1FH,42H,1FH,0B6H,
DFB 1EH,0A2H,0AAH,0F6H,0ABH,0E2H,1FH
n114:DFB 02H,O4H.30H,O;:4H,OBH,16H.14H,02H.OAAH.16H,OAAH,06H.OAAH.56H,OABH.46H.1 FH,
DFB 0B6H,1EH,0A6H,0AAH,0F6H,0ABH,0E6H,1FH
n121:DFB 06H,03H,30H,11H,04H,46H,0CCH,40H,0CH,06H,0CH,06H,08H,46H,0CH
DFB 42H,84H,46H,0CH,02H,8CH,06H,08H,02H,8CH,46H,00H,42H,84H
n122:DFB 06H,05H,30H,22H,09H,0C6H,0ECH,0EDH,0EH,02H,80H,86H,84H,02H,84H,02H,84H,42H,
DFB SCH,d2H.8CH42H.2CH,42H,84H.42H.2CH,O2H.BCH,42H,ZCH,42H,84H,42H,2CH.
DFB 0C6H,84H,46H,2CH,0C6H,8CH,42H,2CHOC6H,8CH,0C2H,2CH,42H,88H,42H,2CH,
DFB 42H,88H,42H,2CH
n123€DFB 06H,03H,20H,0CCH,02H,0EDH,7BH,8CH,32H,41H,01H,0CDH,33H,0C1H,03H,0A5H,1AH,
DFB OCDH,33H,0A5H,1AH,45H,11H,0A5H,1AH
n125:DFB 05H,02H,30H,0BOH,1EH,02H,00H,0E2H,0B5H,56H,0ABH, 16H,0AH
n126:DFB 05H,02H,30H,0BDH, 1 EH,16H,0AH,0F6H,0BFH,42H,0A1H,02H,00H
n128:0FB 00H,04H,30H,0E0H,0B5H,16H,0AH,82H,25H,62H,90H,0E2H,0B5H
n132:DFB 00H,04H,30H,084H,01EH,42H,0A1H,002H,0A7H,66H,0B9H,0B6H,1EH
n133:DFB 00H,0DH,20H,0FEH,9FH,0FFH 9FH,0F7H,0BFH,0F BH,0BFH,7FH,0BFH,0BFH,0BFH,0FFH,
DFB 0B7H,0FFH,0BBHOFFH,3FH,0FFH,0AFH,0FFH,0BDH,0FFH,0BEH,0DFH,0BFH,
DFB OEFH,0BFH,0FDH,0BFH
n135:DFB OOH,08H.2OH.5EH,1FH,O1H.OOH,OA?H,OASH,OBQH,OBBH,1FH.1EH,OE1H,OA1H.47H.O7H,
OFB 59H,19H,0FFH,0BFH
n136:DFB 01H,04H,30H,0B4H,01EH,02H,004,002H,0A7H,66H,0B9H,0B6H, 1EH
n137.0FB OOH.OAH.2OH,OCCH,OCH,33H.OBFH,33H,OB3H,31H,OB7H,2BH,OB7H.17H.OB7H.3FH,
OFB 0B6H,0B3H,0B5H,08BH,0A7H,0B7H,97H,0BFH,37H
n138:0FB 00H,09H,20H,0CCH,0CH,73H,0BFH,33H,0B3H,31H,0B87H,2BH,0B7H,3FH,0B6H,
DFB 0B3H,0B5H, 0BBH,0A7H,0B7H,97H,0BFH,37H
n139:DFB 00H,05H,20H,0BEH,00H,4BH,0BFH,01H,0BEH,55H,0B5H,0E 1H,0ABH,0F5H,01FH
n140:DFB 00H,05H,30H,08DH,1EH,0A6H,0BAH,96H,0B6H,36H,0BCH,0B2H,0AEH
n141:DFB 00H,0AH,40H,0COH,84H,3EH,7AH,0BDH,7AH,3FH,3EH,0BFH,5EH, 1FH,0FAH,0AFH,0FAH,
DFB 3FH,0FCH,0BFH,0EEH,77H,7AH,0FBH,7AH
n145:DFB 01H,0BH,32H,20H,01H,0C5H,0BEH,0CBH,0BEH,50H,0BEH, 9FH,0BEH,0EDH,0B6H,0EFH,
DFB 0BAH,0FDH,3EH,0FFH,9EH,0CDH,0AFH,0CFH,0BDH,0DDH,0BFH

#



n147:DFB 00H,0AH,20H,0EEH, 1BH,0FDH,0BFH,01H,84H,01H,0B4H,11H,18H,51H,38H,0D1H,
DFB 98H,0D5H,0B8H,0DDH,1CH,0FDH,3CH,0FDH,3CH

n148:DFB 00H,09H,20H,0ECH, 1BH,13H,0ACH,03H,00H,43H,20H,0C3H,80H,0C7H,0A0H
DFB 0CFH,04H,0EFH,24H,0EFH 85H,0EFH,0A7H

n151:0FB 00H,08H,20H,0FEH,0B3H,41H,08H,81H,0AH,05H,18H,09H,1AH,03H,28H,11H,2AH

DFB 21H,38H,01H,3BH
n152:DFB 00H,08H,30H,0FOH,3FH,02H,84H,02H,8AH,42H,90H,82H,92H,0F2H,2DH,0E6H,2FH,

DFB 0D6H,3DH,0F6H,3EH
n153:DFB 00H,05H,20H,0FEH, 1FH,0BH,00H,01H,0B4H,11H,0AAH,45H,0A1H,0B5H,0A0H

n154:DFB 07H,13H,00H,32H,13H,00H,0CDH,0EEH,0BFH,0CDH,0FCH,0BFH,0CDH,0FEH,0BFH,
DFB 0C5H,0ECH,0BFHOCBH,0ECH,0BFH,5DH,0ECH,0BFH,9FH,0ECH,0BFH,0EDH,0E4H,
DFB OBFH,0EFH,0E8H,0BFH,0FDH,6CH,0BFH,0FFH,0ACH,0BFH,0CDH,0EDH,0B7H,
DFB OCFH,0EDH,0BBH,0DDH,0EDH,3FH,0DFH,0EDH,9FH,0EDH,0EDH,0AFH
DFB OEFH,0EDH,0BDH,0FDH,0EDH,0BEH,0FFH,0CDH,0BFH

n155:DFB 00H,0EH,20H,0BEH,00H,49H, 1FH,69H,0ABH,0C9H,0B5H,0A9H,0BEH, 4 1H,9FH,61H,
DFB OAFH,0C1H,0BDH,0E1 H,OBE‘H,4BH.3FH,SBH,OBBH.OCBH.OB?H.OABH.
DFB 0BFH,5DH,0BFH,43H,0B8FH

n156:DFB 01 H,OEH,2OH,OBEH,OOH,49H,1FH,69H,OABH.OCQH.OBSH,OAQH,OBEH,41H.9FH,61H.
DFB 0AFH,0C1H,0BDH,0E1H,0BEH,4BH,3FH,6BH,0BBH,0CBH,0B7H,0ABH,
DFB OBFH.SDH.OBFH.43H.OBFH

n157:DFB 00H,05H,20H,0BEH, 1EH,03H,00H,0A1H,14H,55H,0ABH,1DH,0AH,0EQH,0B5H

n158:DFB 00H,05H,20H,0BEH, 1EH,43H,0A1H,41H,0A1H,15H,0AH,49H,0A1H,0A9H,14H

n160:DFB 02H,05H.2OH,OCéH.OBCH.O1H,20H,O1H,2OH.OCQH,08H,OFDH.OQH,39H.081 H,0DH,
DFB 0B2H,09H,0B82H,1FH,082H,1BH,082H,0DH,0B80H,09H,0B0H,1DH,0B0H

n161:DFB 02H,09H,20H;0CCH,0BCH,05H,24H,05H,24H,09H,04H,0DH,06H,09H,082H, 1 DH,OBZH.i
DFB 19H,OB2H,2DH,082H.29H.082H,3DH.082H.39H,OB2H.ODH.OB3H.096H.OB3H,0D'I-I,

DFB 0BOH,19H,083H,1DH,0B0H,29H,083H,2DH,080H,38H,083H,3DH,080H
n162:DFB 04H,06H,20H,0CCH,0BCH,01H,20H,05H,20H,0C9H,08H,0FDH,09H,39H,0B1H,0DH,
DFB 0B2H,09H,082H,1FH,082H, 18H,082H,0DH,080H,09H.0B0H, 1DH,0B0H
1163:DFB 00H,07H,20H,0CCH,0BCH,01H,20H,05H,20H,89H,0CH 9DH,0FH,19H,083H,2DH 0B3H,
DFB 29H,0B3H,3FH,0B3H,3BH,083H,0DH,080H,09H,080H,1DH,0B0H, 19H,0B0H,
DFB 2DH,0B0H
n164:DFB 02H,03H,30H,8DH,30H,02H,00H,02H,00H,86H, 10H,0C6H,30H,0C2H, 10H,82H,38H,06H,
DFB 18H,06H,34H



n165:DFB 02H,03H,20H,0FEH,1FH,0C1 H.83H,09H.QOH.OQH.QOH.ODH,QOH.OQH.SOH.ODH.ZOH:OBH.
DFB 20H.dFH,20H )
n166:DFB 02H,04H,20H,0DEH,0BFH,01H,00H,01H,00H,85H,32H,85H,0B2H,0BH,20H,0BH,0A0H,
DFB 03H,20H,23H,0A0H,23H,24H,23H,0A4H
n168.DFB O4H.08.20H,OCCH,OBCH,OBH.OéH.OFH,06H,OBH.22H,1DH,22H.19H,22H,0FH,20H. ‘
DFB.OBH.ZOHJFH.ZOHJBH.OBOH,17H.OBOH,13H,20H,05H.20H.01H,20H.17H.22H,
DFB 13H,22H,07H,22H
n169:DFB 04H.08H,20H.ObCH.OBCH,BBH.OFH,GFH,OFH,28H.23H.3DH,23H,39H,23H,0FH.20H.
DFB 0BH,20H,1FH,20H,1BH,0B0H,17H,0B0H, 13H,20H,05H,20H,01H,20H,37H,
DFB 23H,33H,23H,27H,23H
n173:DFB 02H,03H,20H,2EH,0B2H,23H,02H,23H,02H,21H,12H,21H,92H,21H,02H,6 1H,86H,
DFB 61H,26H,61H,0A6H
n174.DFB 02H,02H,.20H,OF8H.26H.OF1H,06H30F1H.OGH.0F9H.06H.0FFH.OBFH.OFH,99H,09H,20H
n175:DFB 02H,02H,20H,068H,29H,91H,06H,91H,06H,0F9H,0FH,6FH,0B9H,0FH,90H,99H,26H
n178:DFB 04H,03H,0FDH,15H,02H,26H,02H,22H,42H,27H,42H,0BH,02H,0FH,02H,81H
n179:DFB 02H,04H,20H,0FEH, 14H,01H,01H,01H,01H,09H,05H,09H,01H,1BH,15H,1BH,32H,69H,
| DFB 26H.69H,0AH, 29H,0EH,29H,81H
n180:DFB OOH,06H,20H.0FDH,3BH,OF6H.64H,OF6H.81 H,02H,0BBH,22H,3FH,42H,08H,02H,84H
n183:DFB 00H,08H,30H,0FDH,19H,02H,00H,16H,0A0H,62H,0A0H,76H,06H,02H,0A9H,16H,0FH,
DFB 62H,0FH,7.6H,0AFH
n190:DFB 02H,07H,20H,05AH,3AH,21H,0A0H,21H,0A0H,21H,82H,0B1H,83H,8 1H,83H,31H,02H,
DFB 21H,02H,0B1H,02H,0E1H,02H,0F 1H,0AH,0A1H,0AH,31H,0BH,0B1H,8AH,
DFB 0A1H,8AH,31H,8AH
n191:DFB 00H,07H,20H,05AH,3AH,2DH,0B4H,2DH,0B4H,25H,86H,0B5H,87H,85H,87H,31H,02H,
DFB 21H,02H,0B1 H.02H.0E1H.O2H.OF1 H.0AH,0A1H,0AH,31H,0BH,01H,0BH, |
DFB 0B5H,8EH,0A5H,8EH,35H,8EH .
n192:DFB 02H,06H,20H,05AH,3AH,71H,2BH,61H,0A9H,61H,83H,0E1H,08BH,0E1H,82H,61H OBIJ.
" DFB 0A1H,0BH,61H,0BH,01H,0BH,0E1H,8BH,0A1H,8BH,61H,8BH — ~
n193:DFB 02H,09H,20H,5AH,3AH,73H,3BH,0E3H,08DH,0E1H,87H,0E1H,0BH,65H,87H,65H,0BH,
DFB 0E5H,86H,0E5H,0BH,61H,03H,61H,0FH,0E1H,03H,0E1H,0FH,25H,0BH,61H,0FH,
DFB 0A1H,0BH,0E5H,0BH,01H,08H,65H,0BH,0A5H,8FH,0E 1H,0BH
n194:DFB 02H,05H,20H,0CCH,0BEH,01H,00H,01H,00H,8BH,38H,0ABH,3AH,2FH,20H,1FH,23H,
DFB 1BH,21H,39H,22H,39H,90H,1BH,93H,1BH,11H,2BH,12H
n195:DFB 02H,05H,20H,0CCH,0BCH,0C5H,0BEH,0C5H,0BEH,49H,8EH,7BH,9DH,0BBH,21H,
DFB 0BBH;31H,3BH,21H,39H,31H,0BDH,21H,0AFH,31H,2FH,21H,1DH,31H



n221:0FB 06H,03H.2OH,OCCH.OZH,OEDH,?BH,BCH,32H,41 H,01H,0CDH,33H,0C1H,03H,0A5H,1AH,
DFB 0CDH,33H,0A5H,1AH,45H,11H,0A5H,1AH

n240:DFB 08H,02H,10H,0EFH,66H,26H,10H,99H,99H,50H,66H,26H,0B0H,99H,99H,0B0H,00H,00H

n241:DFB 08H,02H,10H,0EFH,66H,26H,10H,00H,00H,50H,0FFH,0BFH,080H,99H,99H,0B0H,
DFB 00H,00H

n242:DFB 05H,02H,30H,0BDH,33H,56H,8CH, 16H,33H,46H,8CH,06H,00H

n243:DFB 05H,02H,30H,08DH,33H,16H,00H,56H,0BFH,46H,8CH,06H,00H

n244:DFB 08H,02H,10H,0EFH,66H,26H,10H,00H,00H,50H,0FFH,0BFH,0B0H,99H,99H,0B0H, |

DFB 00H,00H: oo
1245:DF8 08H.04H,10H,8FH.0FH,2FH, 10H,00H,00H, 10H,00H,20H, 10H.0FH.0F H,70H 0FFH 0BFH,

DFB OFOH,0F0H,90H,90H,00H,20H -

n251:DFB 05H,08I-'|.20H.0FEH,OB3H.41 H,08H,81H,0AH,05H,18H,09H,1AH,03H,28H,11H,2AH,21H,
DFB 3 8H,01H,38H,01H,8CH,01H,80H ’

n253:DFB 05H.04H..20H,OFEH.1FH.O1H.OB4H,1 1H,0AAH,45H,0A1H,0B5H,0A0H,0BH,0A0H,0BH,00H

n257:0FB 05H,04H,20H,0BEH,1EH,01H,00H,55H,0ABH,08H,00H,0E9H,0B5H,43H,0A1H,03H,00H

n258:DFB 05H,04H,20H,0BEH, 1EH,41H,0A1H,15H,0AH,49H,0A1H,0A9H,14H,43H,0A1H,03H,00H

n260;DFB 00H,07H,30H,0FDH,3BH,02H,84H,06H,08H,82H,20H,42H,10H,22H,02H,12H,01H,
DFB 0F6H,3BH

n261:DFB 00H.O7H.20H,OFEH.03H.OBFH,d8H.OC1 H.0BH,01H,0AH,99H,9AH,99H,2FH,0D9H,20H,
DFB ODSH.25H

n265:DFB 00H,04H,20H,4AH,0BH,0A1H,0AH,05FH,0A2H,0A1H,0A9H,5FH,1FH

n266:0FB 01H,04H,30H,0BDH,0B4H,42H,0BH,92H,90H,26H,24H,0F6H,0BFH

n273:DFB OQH.OQHJOH,8FH.0FH,2FH.QOH,OFH,OFH,OFOH,OFFH.OBFH.0FOH,OFOH,QOH,QOH.OOH,ZOH

n280:DFB 00H,04H,30H,0BDH,3BH,02H,04H,92H,15H,26H,0AAH,086H,0BBH

n363:DFB 08H,03H,10H,8FH,0FH,2FH,70H,0FFH,0BFH,10H,00H,20H,10H,00H,00H,0FOH,0F0H,90H,
DFB 90H,06H.-00H )

n364:0FB 0AH,02H,10H,8FH,0FH,2FH,10H,0FH,0FH,70H,0FFH,0BFH,70H,0F0H,90H, 10H,00H,20H,
DFB OFOH,0F0H,90H,90H,00H,00H

n365.DFB 05H,02H,20H,5EH,15H,0F5H,0BFH,01H,00H,0ABH,0AAH,0BH,00H

n366:DFB 05H,02H,20H,5EH,15H,55H,15H,0A1H,0AAH,0ASH,0AAH,03H,00H

n367:DFB 05H,02H,20H,5EH,15H,01H,00H,0F5H,0BFH,0ABH,0AAH,0BH,00H

n368:DFB 05H.02H.20H,5‘EH,15H,0A1H.OAAH.55H.15H,0ABH.OAAH.OBH,OOH

n373:DFB 08H,03H,10H,8FH,0FH,2FH,70H,0FFH,0BFH,10H,00H,20H,10H,00H,00H,0FOH,0FOH,90H,

DFB 90H,00H,00H



o

n374:DFB 0AH,02H,10H,8FH,0FH,2FH,10H,0FH,0FH,70H,0FFH,0BFH,70H,0FOH,80H,10H,00H,20H,
DFB-0FOH,0F0H,90H,90H,00H,00H

n375:DFB 00H,03H,20H,4AH,0A1H,55H,15H,0EBH,0ABH,0A1H,0AH

n376:DFB 02H,04H,20H,9EH,0B6H,01H,00H,01H,00H,09H,00H,09H,20H,99H,06H,99H,26H,0FH,
DFB 90H,6FH,0B9H,0FFH,9FH,0FFH,0BFH

n378:DFB 04H,02H,20H,0F8H,26H,0F1H,06H,0F7H,0BFH,07H,99H,01H,20H

n379:DFB 04H,02H,20H,68H,29H,0F 1H,0FH,67H,0B9H,07H,90H,91H,26H

n386:0FB 00H,04H,30H,0BDH,0B4H,02H,00H,0D2H,98H,66H,2FH,086H,0B4H

n390:DFB 02H,09H,20H,5EH,01H,15H,00H,15H,00H,08H,00H,0A1H,00H,0BH,00H,0E1H,01H,0EBH,
DFB 01H,01H,0AH,0BH,0AH,0E 1H,0BH,0EBH,0BH,01H,14H,0BH,14H,0E1H, 15H,0EBH,
DFB 16H,01H,1EH,0BH,1EH,0E1H,1FH,0EBH,1FH,01H,0A0H,0BH,0A0H,0E1H,0A1H

n393:0FB 02H,0FH,30H,0BDH,00H,0A2H,00H,0A2H,00H,26H,00H,02H,00H,16H,00H,42H,01H,56H,
DFB 01H,02H,0AH,16H,0AH,42H,0BH,56H,0BH,02H,14H,16H,14H,42H,15H,56H,15H,02H,
DFB 1EH,16H,1EH,42H,1FH,56H,1FH,02H,0A0H,26H,0A0H,26H,0A0H,42H,0A1H,56H,
DFB 0A1H,02H,0AAH,16H,0AAH,42H,0ABH,56H,0ABH,02H,0B4H16H,0B4H,42H,0B5H,
DFB 56H,OBSH.O2H.OBEH,16H,OBEH.42H.OBFH

end
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DMC162

eDisplay Format(16character +2line) @ Display Fonts{5X8dots) e Driving method(}4D)

ABSOLUTE MAXIMUM RATINGS . ELECTRICAL CHARACTERISTICS
[}
Standsrd Yalue
Reem Sym-| Test Standard Value | ftoen Syme | Test e
Pow Ve~ — — — —
v n“s;:"'f| ; ves| 0 1| v ] tnput vottage Viw 2.2 Vee| V
Power Suoply Ve~ — - - —_— |- - I
vm;uaLanm. Vee 0 1,51 V | [inpt “Low” Voltage | ViL 0.3¢ lo.s v
. . i.
Input “High™ Voltage | Vi ! = s} = |vee] V | loutout Hoh" Voltage | Vou [-oetzmed 2.4 f — [ = | v
l H
| ; . i
S aniiait O Ta 0 ! }+so; T | | Output Low voitage | Vo !Io--lm - “joalv
H ' ‘
A T ture m;! el !Ho! T | | Power Suppty Cumment | 1cc % Voems.v | — !o.s!z.o ™A
i i : ' 1
VoS0V 5%, Tan25'C
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ittt .l
o|r I ]
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Vot s N
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Vg =y ‘ 1
Y 5“——::. -
External dimensions /Display pattern
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i N
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