a da
MAIBIAFAITAIIAINTIN

¢
AUZATIMAAIIATIHNI TN

aoilunalulagnszoendudInNNMITAIAnsZL

TususealSaaniinus

d' L [ 1
YO IUD oy
Coaxial Cable Transmission Line Distributor

d' v K 4 Y
¥OUNANHI 1. 41699399 RLGN

2. WLguNa lasns

OJQJ 5 o La
3, YIYUTINTY ATAUNA
4. WUTUDY MY

Lﬂ?fNi]"]EJﬂ"IEJﬁ'IﬁEUiU"JmLL‘IJULLﬂui’JiJ

o w

s asea197 43035246
NAUE0190 43035247
Nasedna 43035254

sHaAUs2190 43035276 -

[ 4 ik = | ey 2
Hnangas ﬂiﬁWﬁﬁﬁQﬂﬁTﬁﬂi’iMﬂleﬁ i’ﬂ‘lﬂ%‘lﬂ ’Jﬂ")ﬂii“IﬂiﬂNHTﬂM

dal Q =
p1138NInm HALIAND

. 9BWIFITN

da 1 P o
mmm‘nﬂ?nmnu ~ . 91IYDNTVY

FBU

a J
AUTNITINN iaauﬂ?ﬁgf,ymwuﬁ

A A
RHENGE T

o 4 4
1. 910150 Inyad  WesARIENa
4 @
2.9130NTYY oAU
o @ J
3. 91915812 ANIIFINNY
Qo' a
4. WALIGND BTNIHITY
o
5. 219138 Infa A31Y

[y A A Y s
’m/m?)u/ﬂ‘nﬁa‘u 'J‘Llﬁﬂi'ﬂ 3 WHEMAY W.A. 2545 1781 14.00 U.

aounaol

AR RA

ARSI

AN R

<BT4401252>

J
%04 n.317 AMIZATAIAATRAGINAIIN T90.




mMu uﬂ?z?fﬁﬁ]N 'H’a‘c‘j'.)O"”ﬂ”lﬂ“lﬂﬂﬁ 14

a a d
USuaniinus

w3esemeThFyanauuuabaunus Iy

COAXIAL CABLE TRANSMISSION LINE DISTRIBUTOR

JERAmmEY

0. %\§

4 Y
HUIYIFINA HBDUA

WIWUNa lasws

| § B p 7’"*1J’Tﬂﬂ.lﬂﬁ‘ﬁ'lﬂif?f§ﬁ'ﬂﬁﬁﬂr ed | o Wi & 1

HIYAUDY ﬁu‘i'flﬁﬂ'l
¢ t 3
YiIRE V(uln;z ......... l
ooz A318E R
426 [1.A. 254b :
r}fi‘l iild%‘!s ?J ------------- 09000 0weRBE diissencersseasrnescairensnsocene

Psyaninusatuiiduduniloesmsinnauningasagmansgaamnssutiaidia
andninanssu Insaunay
AAIMATMAATIAINTTU ABZATANAATEAMINATIY
antiuma Tuladwszremndudnammisaianszile

Umsfinun 2544




d

USuaniwus

509 wIostemeihdyansuuunibaunus

Coaxial Cable Transmission Line Distributor

ﬂqﬂsmeﬁ

g

A = a Y o siq Y ' ' A '
1. LwaﬁﬂHWﬂqyg Llazﬂﬂﬂm’iVIN111‘11’6)\3%&&1651'11"1)’11‘!?1";14fvﬂd“] UVDAUAITDINYNY

[

idya

= o sdq ' ' & v
2. 99NLUY uaswfJuIﬂiuﬂsuﬂam«]umswnmuammw‘l%lumumaq il’élx‘ilﬂiﬂﬁvlﬂ

[

3. ioardamessuautidyaa

(7

4. 1ionaasunI I Mo Ay
Qy

o

5. tiptinaieetemerhdwanmly1dnuess

o

szlavrinmanazlasy

= Y

= @ 3 7t 1 1 4 1
Lianudlangu] dagnanmsiiuvewemesin g lud e vaunsoniy

[

— mshdqdpes > <11 .- AP —

U g

2. 18 Tsunsun 1 lumsnruguiniessiemeridyana
Y A ' o w
3. 1Amsoetemeirdry g

4. 1dwamsnaansnldlumsniuguinsosnemoirdaana

5. annsavuasestwaeidyana 1 dnuess



QLU AN W

o

Forave inFeanwaiid
= J 9

QERIT WA voung

WBUNA lasws

(X% o a
YN INAVY ﬁ?mmuﬂ

UBAUDY ATPRGE

r.’n:‘ a of a
2101387150 WALINT DINTTITY

¢ v o o o
210138 n1Y3n113 % 0191500UITY  FowUL

[ 4 @ a
nangns AYFIAATRATINANITUT DR
GALRELR 0550 INgANUIAY
msanmn 2544
.7 ]
UNANEID

a d Vo Y,

£ 4 [
USeaanusatuiausiniossismoihdyaauuundaunusoy  Iassnuild
= 1

[ 4 @ {
amsznoy Ao mumm‘lﬂmmuimmam NITIIATYIAITNY uazmuﬂa"lﬂ“lumsﬁa

o @ & 9 1 o w a [
a1 UMy wazdeae o ldlunmstemeshdyanausumdannus lasdsznouly

WL Lk s qa - - a711 P T b ¥ N o | AR Tt I N el N P
ﬁ')ﬂ Ii’)tﬂﬂﬁ’lﬂ 3 g PINUTIAWNIH 3 FUA IIONTTNAANANUINT T8 1IUT YRYIE
v

Tdauannuenaniivua 13 TasiiaRanaiadszunm £ 5 % lunisdameusnaznsa



II

Thesis Title Coaxial Cable Transmission Line Distributor
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ABSTRACT

This thesis present the project of coaxial cable transmission line. This project consist
main two part are microcontroler unit, length measurement circuit line feeder, keeper and cutter

for coaxial cable feeding. This project have 3 cable rolls for 3 type cable from measurement

~ found that this project can feed coaxial cable in accucate length by error abouth 5 % in each

time.
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Type of line Zo Vet PF OD Diel. Max.
Ohms % Per Material Operating Volts

foot (RMS)

RG-8/U 52.0 66 29.5 405 PE 4000
RG-8/U Foam 50.0 80 25.4 405 Foam PE 1500
RG-8A/U 52.0 66 29.5 405 PE 5000
RG-9/U Foam 51.0 66 30.0 420 PE 4000
RG-9A/U 51.0 66 30.0 420 RE 4000
RG-9B/U 50.0 66 30.8 420 PE 5000
RG-11/U 75.0 66 20.6 405 EE 4000
RG-11/U Foam 75.0 80 16.9 405 Foam PE 1600
RG-11A/U 75.0 66 20.6 475 PE 5000
RG-12/U 75.0 66 20.6 475 PE 4000

1 RG-12A/T S0 00 R Bk L OtORaEp 1475 9 [® L F 7 50001 —

RG-17/U 52.0 66 29.5 .870 PE 11000

RG-17A/U 52.0 66 20.5 870 Ph 11000
RG-55/U 53.5 66 28.5 216 PE 1900
RG-55A/U 50.0 66 30.8 216 PE 1900
RG-55B/U 53.5 66 28.5 216 PE 1900
RG-58/U 58:5 66 28.5 195 PE 1900
RG-58/U Foam 53.5 79 28.5 195 Foam PE 600
RG-58A/U 535 66 28.5 195 PE 1900
RG-58B/U 53.5 66 28.5 195 PE 1900
RG-58C/U 50.0 66 30.8 195 PE 1900
RG-59/U 73.0 66 21.0 242 PE 2300
RG-59/U Foam 75.0 79 16.9 242 Foam PE 800
RG-59A/U 73.0 66 21.0 242 PE 2300
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Type of line Zo Vet PF OD Diel. Max.
Ohms % Per Material Operating Volts
Foot (RMS)
RG-62/U 93.0 86 135 242 Ais Space PE 750
RG-62/U Foam 95.0 79 13.4 242 Foam PE 700
RG-62A/U 93.0 86 13.5 242 Ais Space PE 750
RG-62B/U 93.0 86 13.5 242 Ais Space PE 750
RG-133A/U 50.0 66 16.2 405 PE 4000
RG-141/U 50.0 70 29.4 .190 PTFE 1900
RG-141A/U 50.0 70 29.4 .190 PTEE: 1900
RG-142/U 50.0 70 29.4 .206 PTFE 1900
RG-142A/U 50.0 70 29.4 206 PTFE 1900
RG-142B/U 50.0 70 29.4 AN PTFE 1900
Tre1740\\ A sB[Ds6 , Mo ol 1 OO, © JJ 1500
RG-213/U 50.0 66 30.8 405 PE 5000
RG-215/U 50.0 66 30.8 475 PE 5000
RG-216/U 75.0 66 20.6 425 PE 5000
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ckkkdkkk A kkkkkkk
1

PROGRAM ALL CONTRON PROJECT

Kkk ok ke ok Rk kkk ok kokkdkokkkok ok

ke e sk A Kk ok ok ok ok e Sk ok ke ok ok ok ok ok ke ke ok ke sk o kol ok ok ok o ke ke ok o ok e e ok ek o ok ko e ok ok ek ok ok ke ke ok ke ok ok ko R kb e kokkok ke koo ok deokokok ok ok

1

COo

C1

C2

C3

M181

M2S2

M3S3
MOTOR_CUT
AC_MOTOR
LCD_EN
LCD_RS

IN_CODE1

IN_CODE2
IN_CODE3
LCD_OUT
LCD_ADDR
REF

IN_UP
IN_DOWN
IN_CODE
CIR
CIRCLE
BACK_CIR
SLOW_CIR
REF_LOUNG
REF_SLOT
PASS1
PASS2

BIT P3.0
BIT P3.1
BIT P3.2
BIT P3.3
BIT P2.0
BIT P2.1
BIT P2.2
BIT P2.3
BIT P2.4
BIT P2.6
BIT RV
EI'I; i P1.0
BIT F1.4
BIT P1.2

EQU
EQU  30H
EQR ) SiH
EQU  32H
EQU  33H

EQU
EQU  35H
EQU  36H
EQU 37H
EQU  38H
EQU  39H
EQU  3AH
EQU  3BH

EQU  3CH

PO

34H
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PASS3
PASS4

TYPE
TYPE_LOUNG
TYPE_SLOT
STK_UP
STK_DOWN
IN_COUNT_10
IN_COUNT_1

EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU

IN_COUNT_10_2EQU

IN_.COUNT_1_2 EQU

ADD_EDIT1_1
ADD_EDIT2_1
ADD_EDIT3_1
ADD_EDIT1_2
ADD_EDIT2_2
ADD_EDIT3_2
CHK_10 I
CHK_1
STOCK
STOCK_ALL
STK 1. 10
STK_1%
STK_2_10
STK_2_1
STK_3_10
STK_3_1

MS

LOOP1
STOP_FEED
UNIT

EQU
EQU
EQU
EQU
EQU
EQU

EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

3DH
3EH

40H
43H
44H
45H
46H
47H
48H
49H
4AH
50H
51H
52H
53H
54H
55H
56H
57H
58H
59H
6AH
6BH
6CH
6DH
6EH
6FH
70H
71H
72H
73H
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e ok ok ek kR A Kk KR kAR Kk Kk kkhkk kA kh Rk k ko kk ko kkkokk
0

£ key matrix & sound & delay i

ke kok ek ok ko k ke ke ko kR ok k ko ko ke ko ko ok ook bk ok ok ke ko ke ke
'

ORG  0000H
= wisaNne fnsne lnFannasineu Snauwai i 1 waswe il o~

MOV  P1,#00H
MAIN: MOV  P3#0FFH
MOV  P2,#0FH
MOV  DPTR,#00H
MOV A #00H
CALL SCAN
MOV  DPTR#TAB1
CALL DIS_LCD

CALL INTI_LCD

FIRHT: MOV  DPTR#PAGE1
CALL  WRLINE_LCD
CALL  SCAN_SLEC_CEL1
SIMP  MAIN

DIS_LCD: MOV  PO0,#00H
ACALL INTI_LCD
MOV  LCD_ADDR,#00H
ACALL SET_ADDR_LCD
ACALL WRLINE_LCD
ACALL DELAY_1s
RET
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R L e s e
'

SCAN: MOV P3.#01111111B
SCAN_R1: MOV  AP3
SCAN_R1C1: CJNE A #7EH,SCAN_R1C2 ;key 1
JNB  CO0$ :AAaauNIUdeuAd
MOV  A#31H
MOV 60H,#01
JMP END_KEY
SCAN_R1C2: CJNE A #7DH,SCAN_R1C3 key 4
INB F@1.3 AradaunTUses AL
MOV  A#34H
MQV  60H,#04
JMP END_KEY
SCAN_R1C3: CJNE A #7BH,SCAN_R1C4 key 7

JUB —&%g AsAgaUNITUaes AL

MOV A #3T7H
MOV  60H,#07
JMP END_KEY

SCAN_R1C4:  CJUNE  A#77H,SCAN_R2 key *
JNB  C3$ :ms9adaLnsUsen Al
MOV A #OAH
JMP  END_KEY

Rk kk Rk kk ko ki ok k kR kA kR Kk kR xRk kkkk ok ko kok ok ko kkkkk ko ke ko kkkkkkkkkkkkkkk
'

SCAN_R2: MOV  P3.#10111111B
MOV  AP3
SCAN_R2C1: CJNE : A #0BEH,SCAN_R2C2  key?2
JNB  CO0$ :A3aRaaLNTRae AT
MOV  A#32H
MOV  60H,#02
JMP END_KEY
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SCAN_R2C2: CINE A#0OBDH,SCAN_R2C3  ;key5
JNB  C1$ ATAdauNTUasAs
MOV A #35H
MOV  60H,%#05
JMP END_KEY
SCAN_R2C3: CJNE A#0BBH,SCAN_R2C4 key 8
JNB  C2$ ‘AAaauNTUaauAe
MOV A #38H
MOV  60H,#08
JMP END_KEY
SCAN_R2C4: CJNE A#0B7H,SCAN_R3 key O
JNB  C3$ ARauNIsUaanAd
MOV  A#30H
MOV  60H,#00
JMP  END_KEY
SCAN_R3: MOV P3,#11011111B
MOV  AP3
SCAN_R3C1: CJNE A #ODEH,SCAN_R3C2 key 3
JNB  CO$ MImadauNTUARNAY
MOV A #33H
MOV  60H,#03
JMP END_KEY
SCAN_R3C2: CJIJNE A #0DDH,SCAN_R3C3 ;key6
JNB  C1$ ARgaUNIIUAAL
MOV  A#36H
MOV  60H,#06
JMP END_KEY
SCAN_R3C3: CJIJNE A #ODBH,SCAN_R3C4  ;key9
JNB  C2$ ‘AgaaaauNnsasuAs
MOV  A#39H
MOV 60H,#09
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SCAN_R3C4: CJNE A#OD7H,END_SCAN  key#
JNB  C3$ ‘AAaaUNIUaenAL
MOV  A#OBH
JMP  END_KEY
END_SCAN:  JMP  SCAN
END_KEY: RET
presxsssooessss EEED OR EDIT SCAN INPUT KEY SELEC 12 OR CANCEL. *****
SCAN_SLEC_CEL1: MOV P3#01111111B
MOV  AP3
CINE ~ A#77H,SELEC1_1 *key * (CANCEL)
JNB ~ C3$ AaadaLNIUARYAd
CALL ~ANY_KEY
SELEC1_1: CJNE A #7EH,SELEC1_2 key 1 (FEED)
S JNE €08 ; mmdeunalderAd
MOV  A#O1H
MOV  DPTR#PAGE_FEED
CALL DIS_LCD
CALL SCAN_SLEC_CEL2
JMP  END_OK_CEL1
SELEC1_2: MOV  P3#10111111B
MOV  AP3
CJNE A #0BEH,SCAN_SLEC_CEL1 key 2 (EDIT)
JNB  COS ARdaUNITUAss AL
MOV  A#02H

JMP END_KEY

MOV  DPTR#PAGE_ENTER
CALL DIS_LCD

CALL PASS_WORD

CALL CHK_PASS

MOV DPTR#PAGE_EDIT
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END_OK_CEL1:

LKk Kk Rk kk Kk ok kkk
'

PASS_WORD:

CALL DIS_LCD

CALL SCAN_SLEC_EDIT1
ACALL DELAY_1s

ACALL DELAY_1s

MOV  DPTR,#PAGE_THANK
CALL DIS_LCD

RET

Fokokkokkkkokkkkkkkkkkkkk

ENTER AND CHACK PASS WORD

CLR LCD_RS

MOV  P0#0FH (Hlpan, LaniAsigas AansTnaL
ACALL LCD_CLK

MOV P0,#0C6H FuuNLABsLTaT
ACALL LCD_CLK

MOV - P0,#06H ‘deu nefireslinnann
ACALL LCD_CLK

CALL SCAN

MOV  PASS1,60H

SETB LCD_RS

MOV PO #2AH

CALL LCD_COM

CALL SCAN

MOV  PASS2,60H

SETB LCD_RS

MOV  PO#2AH

CALL LCD_CLK

CALL SCAN

MOV  PASS3,60H

SETB LCD_RS

MOV PO #2AH
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CALL

CALL
MOV
SETB
MOV
CALL

CLR
MOV
ACALL
MOV
ACALL
RET
CHK_PASS: MOV
CINE
MOV.
CINE
MOV
CJNE
MOV
CINE
RET
END_PASS: MOV
CALL
ACALL
JMP

SRk Rk kR kA kkkkhkkk

: EDIT TYPE SCAN INPUT KEY SELEC 123 OR CANCEL

|SCAN_SLEC_EDIT1:MOV

MOV
CJNE

TA.PASS2-L

LCD_CLK

SCAN
PASS4,60H
LCD_RS
PO, #2AH
LCD_CLK

LCD_RS
PO,#0CH
LCD_CLK
P0O,#0C9H
LCD_CLK

A PASS1
A#02 END_PASS
A #00,END_PASS
A,PASS3
A#00,END_PASS
A PASS4
A #02,END_PASS

DPTR#PAGE_NO_PASS
DIS_LCD

DELAY_1s

MAIN

P3,#01111111B
AP3
A#ITH,SELEC_EDIT1

1nae, luanapasiaes, lunszwsy

dokkkkkokokkok ok kkkk ok kk kK

:key * (CANCEL)
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JNB  C3$% ‘ARaaLN1TUdet AL
CALL ANY_KEY

SELEC_EDIT1: CJNE AM#7EH,SELEC_EDIT2  ;key 1 (TYPE1)

JNB CO0$ ‘AsRgauNIsUAR A
MOV  A#01H
MOV  TYPE.A

MOV  DPTR#PAGE_ADD_NEW
CALL DIS_LCD

CALL ADD_NEW

ACALL DELAY_1s

CALL CONFIRM

MOV ~ DPTR#PAGE_SHW_STK1
CALL DIS_LCD

CALL SHOW_STOCK
MOV - ADD_EDIT1_1,R3
MOV  ADD_EDIT1_2,R4
MOV 7 STK_1_107.R17
MOV  STK_1_1,R2

JMP END_SELEC1

SELEC_EDIT2: MOV  P3#10111111B
MOV  AP3
CJNE A #0BEH,SELEC_EDIT3 ;key 2 (TYPE2)

JNB  CO0.$ ‘AAdauNTUAaeIAd
MOV  A#02H

MOV  TYPEA

MOV  R5A

MOV  DPTR#PAGE_ADD_NEW
CALL DIS_LCD

CALL ADD_NEW

ACALL DELAY_1s

CALL CONFIRM

MOV DPTR#PAGE_SHW_STK2
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CALL DIS_LCD

CALL SHOW_STOCK
MOV  ADD_EDIT2_1,R3
MOV  ADD_EDIT2_2,R4
MOV  STK_2_10.,R1
MOV  STK_2_1,R2

JMP END_SELECH1

SELEC_EDIT3: MOV  P3#11011111B
MOV  AP3
CIJNE A #0DEH ,SCAN_SLEC_EDIT1 :key 3 (TYPE3)
JNB  CO$ ;ATRgaLNIILAREAL
MOV A #03H
MOV  TYPEA
MOV  R5A
MOV  DPTR,#PAGE_ADD_NEW
CALL DIS_LCD
CALL : ADD_NEW
ACALL DELAY_1s
CALL CONFIRM
MOV  DPTR#PAGE_SHW_STK3
CALL DIS_LCD
CALL SHOW_STOCK
MOV  ADD_EDIT3_1,R3
MOV  ADD_EDIT3_2,R4
MOV  STK_3_10,R1
MOV  STK_3_1,R2
END_SELEC1: RET

CONFIRM: MOV  DPTR#PAGE_YES_NO
CALL DIS_LCD
CALL SCAN_SLEC_CEL4
RET
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ANY_KEY:

Lk K Kok ok k ko k ke kkkk
'

ADD_NEW:

IN_FEED_EDTI:

MOV
CALL
JMP
RET

DPTR#PAGE_CANCEL
DIS_LCD
MAIN

EDIT ADD NEW LOUNG XX m i e

MOV
MOV
CJINE
JNB
MOV
CALL

CLR
MOV
ACALL
MOV
ACALL
MOV
ACALL
CALL
MOV
MOV
CALL
CALL
CALL
MOV

CALL
MOV

STcD RS

P3#01111111B

AP3

A#77H,IN_FEED_EDTI  :key * (CANCEL)
gl :mIvageUnIsaenAd
A #O0AH

ANY_KEY

PO #0FH (Hnae, uandpaiiaas fonsenay
LGB, CLK

P0,#0C9H

LCD_CLK

P0,#06H deu tnefizeflunneaan
LCD_CLK

SCAN

R3.A

R1,60H

CHK_STK_ROW

CHK_CANCEL

OUT_PORT

R3.A

SCAN
R4,A
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MOV
CALL

CALL
CLR
MOV
ACALL
MOV
ACALL
RET

CHK_STK_ROW: CJNE
SIMP
CHK_ON_FEED: CJNE
JMP
INC: INC
SIMP
END_CHK_ROW:RET

OVER_ROW: MOV
CALL
JMP

SHOW_STOCK: CALL
CLR
MOV
CALL
CALL
SETB
MOV
CALL
CLR
MOV

R2,60H

CHK_CANCEL

OUT_PORT

LCD_RS

PO,#0CH (Taas, hinanawefioes linszwiu
LCD CLK

PO.#0CAH

LCD_CLK

R3.#34H,CHK_ON_FEED ;a3adaudnAtiaandt 40 visa'lal
END_CHK_ROW

R3,#35H.INC EArisUMI AU ROW vl
OVER_ROW

R3

CHK_STK_ROW

DPTR #PAGE_OVER_STK :fniilgiAnlaigninsn FEED 1§
DIS_LCD
MAIN

;*************** STOCK SHOW ADD EDIT*********************

CHK_CANCEL

LCD_RS

P0,#0CAH Auniiaadiaed
LCD_CLK

CHK_CANCEL

LCD_RS

PO,R3

LCD_CLK

LCD_RS

P0,#0CBH FAuvLLAefTes
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Skkokkok ko ke k ok ok Rk k ok
1

CALL LCD_CLK
CALL CHK_CANCEL

SETB LCD_RS

MOV PO,R4

CALL LCD_CLK

CALL CHK_CANCEL

CLR LCD_RS

MOV  PO,#0CH \tlnan, Linansnesizes, linsewiu
CAEL~ " LED CLK

RET

TYPE SCAN INPUT KEY SELEC 12 3 OR CANGEL st

SCAN_SLEC_CEL2: MOV P3,#01111111B
MOV A.P3
CJNE ~A#77H,SELEC2_1 :key * (CANCEL)
JNB  C3$% ‘AaadaUNTUABIAY

SELEC2_1:

CALL ANY_KEY

CJNE  A#7EH,SELEC2.2 key 1 (TYPE1)
JNB  CO$ AaRdauNITUAAL
MOV  A#01H

MOV. TYPEA

MOV  R3,ADD_EDIT1_1

MOV  R4,ADD_EDIT1_2

MOV  R1,STK_1_10

MOV  R2,STK_1_1

MOV  DPTR#PAGE_RGH1

CALL DIS_LCD

CALL ADD_STOCK1

CALL SCAN_SLEC_CEL3

MOV  ADD_EDIT1_1,R3

MOV  ADD_EDIT1_2,R4

MOV ' STK_1_10,R1
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MOV  STK_1_1,R2

MOV  DPTR#PAGE_THANK
CALL DIS_LCD

JMP MAIN

JMP END_OK_CEL2

SELEC2_2: MOV  P3#10111111B
MOV  AP3
CJNE A #OBEH,SELEC2_3 key 2 (TYPE2)
JNB  CO$ ‘ATaaaUN1IUaeA
MOV  A#O2H

MOV  TYPE.A

MOV~ R3,ADD_EDIT2_1
MOV ~ R4,ADD_EDIT2_2
MOV, R1,STK_2.10
MOV - R2,STK_2_1
MOV  DPTR#PAGE_RG2
CALL DIS.LCD
CALL ADD_STOCK1
CALL SCAN_SLEC_CEL3
MOV  ADD_EDIT2_1,R3
MOV  ADD_EDIT2_2,R4
MOV  STK_2_10,R1
MOV  STK_2_1,R2
MOV  DPTR,#PAGE_THANK
CALL DIS_LCD
JMP  MAIN
JMP  END_OK_CEL2

SELEC2_3: MOV  P3#11011111B
MOV  AP3
CJNE A#ODEH,SCAN_SLEC_CEL2  key3 (TYPE3)
JNB  CO$ :AsageunansAd
MOV A #O3H
MOV TYPE.A
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MOV  R3ADD_EDIT3_1

MOV  R4,ADD_EDIT3_2

MOV R1,STK_3_10

MOV  R2,STK_3_1

MOV  DPTR#PAGE_RG3

CALL DIS_LCD

CALL ADD_STOCK1

CALL SCAN_SLEC_CEL3

MOV  ADD_EDIT3_1,R3

MOV  ADD_EDIT3_2,R4

MOV  STK_3_10,R1

MOV  STK_3_1,R2

MOV  DPTR#PAGE_THANK

CALL DIS_LCD

JMP MAIN
END_OK_CEL2: RET

SUB_LOUNG: MOV A REF.LOUNG

MOV B.#10
DIV AB
MOV UNIT,B
MOV  R1,A
MOV  R2,B

ADD A #30H

MOV  R3.A ‘R3 AUAMANAY
MOV  AUNIT

ADD  A#30H

MOV  R4,A R4 (AUAmANMINE

RET

SUB_SLOT: MOV  AREF_SLOT
MOV  B#10
DIV AB
MOV UNIT.,B
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vk ek ok ko kkokok
1

ADD_STOCK1:

MOV
MOV
ADD
MOV
MOV
ADD
MOV
RET

STOCK SHOW ADD EDIT NEW LOUNG XX m

CALL
CLR
MOV
CALL
CALL

SETB

MOV
CALL
CLR
MOV
CALL
CALL
SETB
MOV
CALL
CALL
CLR
MOV
CALL
RET

R1.A
R2,B
A #30H
R3.A
AUNIT
A #30H
R4.A

CHK_CANCEL
LCD_RS
P0,#89H
LCD_CLK
CHK_CANCEL
LCD_RS

PO,R3 |
LCD_CLK
LCD_RS
PO,#8AH
LCD_CLK
CHK_CANCEL
LCD_RS

PO,R4
LCD_CLK
CHK_CANCEL
LCD_RS
PO,#0CH
LCD_CLK

‘R3 NUAMANAL

‘R4 WLAMANUUNE

“AUMLLABSTeT

ARLLATLTaT

ek kkkkkkkk ok kkkkkkkkkk

(Tnan lliuananefiaes lunsenwiu

s | OUNG OR SLOT INPUT FEED SCAN KEY SELEC 12 OR CANCEL

Kk ok kkkk
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SCAN_SLEC_CEL3:

SELEC3_1:

EN:

EN2:

MOV
CJINE
JNB
CALL

MOV
MOV
CJNE
JNB
MOV
MOV
MOV
CALL
MOV
MOV
CALL
CALL
CALL
CALL
MOV
CALL
DJINZ
SETB
SETB
SETB
SETB
CALL
DJINZ
CLR
CALL
CALL
CALL

MOV  P3#01111111B
AP3

A#TTH,SELEC3_1

C3.%

ANY_KEY

P3,4011111118
AP3
AHTEH.SELEC3_2
cO$

A#OH
TYPE_LOUNG.A
DPTR#PAGE_LONG
DIS_LCD
RO#0C7H
R5,#0C8H
g [
CHK_STOCK
CONFIRM
CHK_MS1
R5#03
ENCODE
R5.EN

M1S1

M252

M3S3
AC_MOTOR
ENCODE
REF,EN2
AC_MOTOR
CUT_LOUNG
RL
SUB_LOUNG

:key * (CANCEL)

‘psagauUnTldeuAl

:key 1(LOUNG FEED)

‘m9aadauNIsUdes AL

;ADDRESS LCD 40H
;ADDRESS LCD 41H
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SELEC3_2:

YES_NO:

COUNT_DOWN:

SLOT_FEED:

JMP

MOV
MOV
CJNE
JNB
MOV
MOV
MOV
CALL
MOV
MOV
CALL
CALL
MOV
MOV
MOV
CAlL
CALL
MOV
CALL

MOV

CALL
CALL
SETB
SETB
SETB
CALL
DJNZ
CALL
CALL
SIMP
MOV

END_OK_CEL3

P3.#10111111B
A.P3

A #0BEH,SCAN_SLEC_CEL3

CO0.$

A#02H
TYPE_SLOT,A
DPTR #PAGE_SLOT
DIS_LCD
RO,#0COH
R5,#0C1H
IN_FEED
CHK_STOCK
IN_UP,REF
RO,#0C9H
R5,#0CAH
IN_FEED q|p
CHK_STOCK
IN_DOWN,REF
CHK_FEED_STOL
CALL  CONFIRM
REF,IN_UP

CHK_MS1

ENCODET1

M1S1

M252

M3S3

CUT_LOUNG
IN_DOWN,SLOT_FEED
RL

SUB_SLOT
END_OK_CEL3
REF,IN_UP

:key 2 (SLOT FEED)

‘AIRgaUN IR AL

;ADDRESS LCD 40H
;ADDRESS LCD 41H

;ADDRESS LCD 49H
;ADDRESS LCD 4AH
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END_OK_CELS3:

ckdkkk kR kkokkkok
'

MUL_REF:

ek ko ek ok ok ok okok ok ok ok
1

IN_FEED:

CALL CHK_MS1
CALL ENCODE1

SETB  M1S1
SETB  M2S2
SETB  M3S3
CALL SLOW

SIJMP  COUNT_DOWN
RET

MULT'PLY REF Fook ko ok ok ok ke ek ok ok okok ok ko e sk ek ke kok e keok koo ok ok ok

PUSH ACC

MOV AREF

MOV  B#2

MUL _AB

SUBB A #3

MPY TRer A% [ 3% s B
POP  ACC

RET

LOUNG AND'SLOT INPUT FEED 'KEY FEED ~ *esintiusinessmsin

CLR LCD™R&
MOV  PO#OFH (a0, Lanapeiinesd,FAansenTu
ACALL LCD_CLK
MOV  PO,RO
ACALL LCD_CLK
MOV  PO,#06H 1Aeu wefiresliniaan
ACALL LCD_CLK
CALL SCAN
MOV  IN_COUNT_10,60H
CALL CHK_CANCEL
CALL  OUT_PORT
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CHK_STOCK:

OVER_STK:
CHK_CANCEL:

INO_CANCEL:

OUT_PORT:

CALL SCAN

MOV IN_COUNT_1,60H

CALL CHK_CANCEL

CALL OUT_PORT

CLR LCD_RS

MOV  P0,#0CH (Tnag, lWuansnefizes linsewiu
ACALL LCD_CLK

MOV  PO,R5

ACALL LCD_CLK

RET

MOV  AJIN_COUNT_10
MOV B#10

MUL = AB

ADD  A,IN_COUNT_1

CLR C

MOV  REFA

MOivi AR1 . ; ; Pigl |
MOV  B,#10

MUL  AB

ADD AR2

MOV  STOCKA

CLR C

SUBB A REF

JC OVER_STK
MOV  REF_LOUNG,A
RET

CALL OVER_ROW

CINE A#77HNO_CANCEL ;key * (CANCEL)
CALL ANY_KEY

RET

SETB  LCD_RS
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Sk e ok ok ke ke kk ok ok ok ok
'

MOV  POA
ACALL LCD_CLK
RET

SLOT INPUT FEED KEY FEED SLOT

CHK_FEED_STOL: MOV  A|IN_UP

ke dekkkdkkkkkkkk
’

CHK_MS1:

CHK_MS2:

CHK_MS3:

MOV  B,IN_DOWN

MUL AB
MOV  REF.A
MOV  R7.B

CINE R7,#00,O0VER_STK
MOV A STOCK

CLR C

SUBB A REF

MOV - REF_SLOT,A

JC OVER_STK

RET
CHACK TYPE START MOTOR AND SOLINOUI

MOV  ATYPE
CIJNE A #01H,CHK_MS2

CLR M1S1
SETB  M2S2
SETB  M3S3

SIMP  END_CHK_MS
CJNE A #02H,CHK_MS3

SETB  M181
CLR M2S2
SETB  M3S3

SIMP  END_CHK_MS
CINE A #03H,CHK_MS1
SETB  M151

SETB M282

ek e ko e v ok ok ke ok ok ok ok k ok ok ok

%k o dkok Kk
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END_CHK_MS:

sk ok ke ok ko ke ok
'

ENCODE:
LOOP:
CODE:

ENCODE1:
LOOP_1:
CODE_1:

ckkkk ok kok ok kkkokokok
1

CHK_IN1:

CHK_IN2:

CHK_INS:

CLR
RET

M3S3

Fodkodkkodok ko ok kok ko k ke ok ok ok

IN ENCODER 1 LOOP AND 1M.

MOV  STOP_FEED,#5

MOV  LOOP1,#38

CALL CHK_IN1

DJNzZ LOOP1,CODE

DIJNZ  STOP_FEED,LOOP

RET

MOV ~ STOP_FEED,#10

MOV. LOOP1 #52

CALL CHK_IN1

DJNZ LOOP1,CODE_1

DJINZ  STOP_FEED,LOOP_1

DIJNZ ~ REF,ENCODE1

RET

Fkkkk ok kkkkok ok kk

CHACK TYPE IN ENCODER

MOV  ATYPE

CINE  A#O1H,CHK_IN2
JB IN_CODE1,$
CALL DELAY_10ms
JNB IN_CODE1,$
SIMP  END_CHK_IN
CINE A #02H,CHK_IN3
JB IN_CODE2,$
CALL DELAY_10ms
JNB IN_CODE2,$
SIMP  END_CHK_IN
CIJNE A #03H,CHK_IN1
JB IN_CODES3,$
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END_CHK_IN:

ok g sk kokok ek
"

CUT_LOUNG:

CHECKQO:

CHECKT1:

CHECK?2:

RR:
LOOPOO00:
LOOPOQO:
LOOPO:

kkdkokk ok
'

SLOW:

SLOW11:

CALL DELAY_10ms
JNB  IN_CODE3$
RET

ROTARY RIGL
NOP

MOV  ATYPE

CJNE A #01H,CHECK1
MOV  CIR#21

LIMP RR

CINE A#02H,CHECK2
MOV~ CIR#10

LIMP  RR

CJNE A #03H,CHECKO
MOV  CIR#1

MOV, BACK_CIRCIR
MOV  CIRCLE#13
MOV A #80H

MOV  P1A

CALL CUT_DELAY

BR A

CINE  A#08H,LOOPO
DINZ CIRCLE,LOOPOO
DINZ  CIR,LOOPOOO
CALL SLOW

RET

SLOW STEPPING CUTING

CLR
MOV
MOV

MOTOR_CUT
SLOW_CIR,#18
A #80H

. o o
Aasszaznaf azllfngai 1

RUAUEL TR TR AT 1

AFALNeTnef N 1 901

*kkkkkk

o

928l NUDLAOF BN A
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SLOW1: MOV  P1,A
CALL CUT_DELAYS
RR A
CJINE A #08H,SLOW1
DJNZ SLOW_CIR,SLOW11
SETB  MOTOR_CUT

MOV ~ SLOW_CIR#18 FTHIMHUNAL NiRane
SLOW22: MOV A#10H
sLow2: MOV  P1A

CALL CUT_DELAY

RL A

CJIJNE A #01H,SLOW2
DINZ  SLOW_CIR,SLOW22

RET

ROTARY LIFT REVERSE P NN R

RL: ' MOV CIRCLE#13 B ¢ |
RL11: MOV, A#10H

RLT: MOV  P1A

CALL CUT_DELAY
RL A

CIJNE A#01H,RL1
DJNZ  CIRCLE,RL11
DJNzZ BACK_CIR,RL
MOV  P1,#00H

RET

;*************** YES OR NO SCAN INPUT KEY SELEC 1 2 OR CANCEL ok kkokok ok ok kokok kkokokok ok ok ook

SCAN_SLEC_CELA4: MOV  P3#01111111B
MOV  AP3
CJINE A#77H,SELECA4_1 ;key * (CANCEL)

JNB  C3.$ ‘A998 LNNTUABLAE
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MOV A #OAH
CALL ANY_KEY

SELECA4_1: CJNE A #7EH,SELEC4_2 tkey 1 (YES)
JNB  CO0S$ ‘AsagauNIUaeuAsl
MOV  A#01H
MOV  DPTR#PLEASE_WAIT
CALL. .DIS.LED
JMP  END_OK_CEL4

SELEC4_2: MOV  P3#10111111B
MOV  AP3
CJNE A #OBEH,SCAN_SLEC_CEL4 key 2 (NO)
JNB | C0$ :AraaaLNNTaeuAd
MOV A #02H

CALL - ANY_KEY
END_OK_CEL4: RET

;********vk****** SET ADDESS LCD START ek e deoke e ok e ok ok ok ok ke ke ok

SET_ADDR_LCD:CLR LCD_RS
MOV A LCD_ADDR
SETB ACC.7
MOV  POA
ACALL LCD_CLK
RET

;*************** WRITE LlNE LCD START ke o e K K ke ok ke ook ok ok ke ok ok ok ke ok ko

WRLINE_LCD: MOV  RO,#00H
WRLINE_LCD_1: SETB  LCD_RS
CLR A
MOVC A @A+DPTR
MOV " POA
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ACALL LCD_CLK
INC DPTR

INC RO

CJNE RO,#16,WRLINE_LCD_1
MOV  LCD_ADDR,#40H
ACALL SET_ADDR_LCD

WRLINE_LCD_2: SETB  LCD_RS
CLR A
MOVC A @A+DPTR
MOV  POA
ACALL LCD_CLK
INC DPTR
INC RO
CJNE RO,#32WRLINE_LCD_2
MOV  LCD_ADDR,#40H
ACALL LCD_ON
RE:I'

p * kK *kk
'****** Fokokok kK kk |NTIAL LCD Fkkkhdkkkkkkkhhkkk

INTI_LCD: ACALL DELAY_100ms
CLR LCD_RS
MOV  PO0,#38H ;FUNCTION SET
ACALL LCD_CLK
ACALL DELAY_10ms
MOV  P0,#38H ;FUNCTION SET
ACALL LCD_CLK
ACALL LCD_ON
ACALL LCD_CLR
ACALL LCD_ENTY
RET

;************** ENTRY MODE SET ek k ok ko kkkok ok kokk ok ok kkkkk
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LCD_ENTY: CLR LCD_RS
MOV  PO,#06H
ACALL LCD_CLK
RET

;************** CLEAR DISPLAY * *kk

LCD_CLR: CLR LCD_RS
MOV  PO.#01H
ACALL LCD_CLK

RET
;************** DISPLAY OFF Kkkkkkkkhkkkhkkkkkkkkkk
LCD_OFF: CLR LCD_RS

MOV PO,#08H
ACALL LCD_CLK

RET
;************** DlSPLAY ON Fkdkk ek ok ok dkok dok ok ok kokkkokkok
LCD_ON: CLR LCD_RS

MOV  P0,#0CH
ACALL LCD_CLK

RET
;************** ENABLE CLOCK Kkkkkkkkdkkkkkkkkkhkkk
LCD_CLK: SETB LCD_EN

ACALL LCD_DELAY
CLR LCD_EN
ACALL LCD_DELAY
RET
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SkKkkdok ko kR ke kk
'

LCD_DELAY:
LCD_DELAY_1:
LCD_DELAY_2:

DELAY_10ms:
DELAY_10ms1:
DELAY_10ms2:

DELAY_100ms:
DELAY_100ms1:
DELAY_100ms2:

DELAY_1s:
DELAY_1s_1:

CUT_DELAY:
CUT_DELY:

DELAY

MOV
MOV
NOP
NOP
DJNZ
DJNZ
RET

MOV
MOV
NOP
NOP
DJNZ
DJ[\JZ
RET

MOV
MOV
NOP
NOP
DJNZ
DJNZ
RET

MOV
ACALL
DJINZ
RET

MOV
MOV

Fkk ko k Kk ko ko k ok ok ok kkk ko

R7,#002
R6,#0E6H

R6,LCD_DELAY_2
R7,LCD_DELAY_1

R7,#010
R6,#0E6H

R6,DELAY_10ms2
R7,DELAY_10ms1

R7,#100
R6,#0EGH

R6,DELAY_100ms2
R7,DELAY_100ms1

R5,#50
DELAY_10ms
R5,DELAY_1s_1

R6,#0AH
R7 #0FFH
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CUT.DEL2:  NOP
DJINZ
DJNZ
RET
CUT_DELAYS: MOV
CUT_DELSO: MOV
CUT_DELST: MOV
CUT_DELS2:  NOP
DJNZ
DJNZ
DJNZ
RET
;************ TABLE
TABT: bB
DB
PAGE1: DB
DB
PAGE_FEED: DB
DB
PAGE_EDIT: DB
DB
PAGE_ENTER: DB
DB
'|PAGE_NO_PASS:
DB

R7,CUT_DEL2
R6,CUT_DEL1

R5#07H
R6,#00H
R7.#00H

R7,CUT_DELS2
R6,CUT_DELS1
R5,CUT_DELSO

ok g ok ok ke ok ke ok ok ke ok ek ke ek ook

CODE

" WELL COME "
" START PROGRAM "

R 1°LEED 2%EBMM 5

Any Key "

"1.TYPENZIRPE2"
"3.TYPE3 FEEDW
"1.TYPE1 2.TYPE2"
*3.TYPE3- - EDIT*

" Enter Pass Word"

" [

DB " Wrong Password "

" Please Any Key "




91

PAGE_ADD_NEW: DB " NEW INPUT "
DB "ADD LONG _ M"

PAGE_SHW_STK1: DB SR PE= et
DB " STOCK_M "

PAGE_SHW_STK2: DB e TRE 2L
DB " STOCK_M "

PAGE_SHW_STKaS: DB " TYPE 3N
DB " STOCK _M "

PAGE_RG1: DB " STOCK.&=lyl =

DB "1.LONG 2.AMOUNT"

PAGE_RG2: DB " STOCK_M "
DB "1.LONG 2.AMOUNT"

PAGE_RGS: DB = STOGKL LMY |
DB "1.LONG 2.AMOUNT"

PAGE_LONG: DB: "IN FEED PLEASE"
DB " Iy M n
PAGE_SLOT: DB: "IN FEED PLEASE "
DB " LONG __ LINE"
PLEASE_WAIT: DB " Please Wait "
DB . s
|PAGE_YES_NO: DB " ARE YOU SURE "

DB " 1.YES 2.NO "
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PAGE_OVER_STK: DB " CAN'T FEED "
DB " OVER STOCK"
PAGE_OVER_ROW: OB " CANTEDIT "
DB "OVER ROW LIMIT "
PAGE_THANK: DB " THANK YOU "
DB " Please Any Key "
PAGE_CANCEL: DB " You Cancel "
DB " Please Any Key "
END

517 n.2 Tusunsureansestismorhdyanauuuindannus iy
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Features

Compatible with MCS-51™ Products

4K Bytes of In-System Reprogrammable Flash Memory
— Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: 0 Hz to 24 MHz

Three-Level Program Memory Lock

128 x 8-Bit Internal RAM

32 Programmable 1/O Lines

Two 16-Bit Timer/Counters

Six Interrupt Sources

Programmable Serial Channel

Low Power Idle and Power Down Modes

Description

The AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
bytes of Flash Programmable and Erasable Read Only Memory (PEROM). The
device is manufactured using Atmel’s high density nonvolatile memory technology
and is compatible with the industry standard MCS-51™ instruction setand pinout. The
on-chip Flash allows the program memory to be reprogrammed in-systemor by a con-
ventional nonvolatile memory programmer. By combining a versatile 8-bit CPU with
Flash on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer which
provides a highly flexible and cost effective solution to many embedded control appli-
cations.

Pin Configurations

(continued)

PDIP

pvcc

D PO.O (ADO)

8-Bit
Microcontroller
with 4K Bytes
Flash

PQFP/TQFP

INDEX
CORNER

4443J24'40 38

39 37363534

(TXD) P3.1
(INTO) P3.2
(TNTT) P3.3
(TO) P3.4
(T1) P3.5

SCa 0N OEWN =

33 P04 (AD4)

32 BP0.5 (ADS)

31 D P0.6 (ADG)

30 OP0.7 (AD7)

29 OEA/VPP
NC

27 DALE/PROG
PSEN

250 P2.7 (A15)

24 P2.6 (A14)
23 P2.5 (A13)

7 PO

0 PO

AL
m}
P2

b P2
P2
[ P2
p P2
kP2
bP2

SPo.0 (ADO)
P01 (AD1)
5 P0.2 (AD2)
P03 (AD3)

I3 PO.
{3 PO.
] PO.
[ PO.
1 PO.

[ P2.6

(AD1)
(AD2)
(AD3)
(AD4)
(ADS5)
(AD &)
7 (AD7)

OO bLWNaO

SRTVA)

E/PROG

.7 (A15)
(A14)
.5 (A13)
4 (A12)
23 (A11)
.2 (A10)
1 (A9)
.0 (AB)

RSTC]10
p3.011
NCO12
(TXD) P3.1C]13
(TRTT) P3.2C]14
(TRTT) P3.3c]15
(10) P3.4C]186
(T1) P3.5C]17 49

(RXD)

202 2

I

3
N
=

IS
.
s

Py

©

1P0.4 (AD4)

38[7P0.5 (ADS)
37[3P0.6 (ADS6)
36[1P0.7 (AD7)
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When the AT89C51 is executing code from external pro-
gram memory, PSEN is activated twice each machine

cycle, except that two PSEN activations are skipped during
each access to external data memory.

EANpp

External Access Enable. EA must be strapped to GND in
order to enable the device to fetch code from external pro-
gram memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be
internally latched on reset.

EA should be strapped to V¢ for internal program execu-
tions.

This pin also receives the 12-volt programming enable volt-
age (Vpp) during Flash programming, for parts that require
12-volt Vpp.

XTALA1
Input to the inverting oscillator amplifier and input to the
internal clock operating circuit.

XTAL2
Output from the inverting oscillator amplifier.

Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively,
of an inverting amplifier which can be configured for use as
an on-chip oscillator, as shown in Figure 1. Either a quartz
crystal or ceramic resonator may be used. To drive the
device from an external clock source, XTAL2 should be left
unconnected while XTAL1 is driven as shown in Figure 2.
There are no requirements on the duty cycle of the external
clock signal, since the input to the internal clocking circuitry
is through a divide-by-two flip-flop, but minimum-and-maxi-
mum voltage high and low time specifications must be
observed.

idle Mode

In idle mode, the CPU puts itself to sleep while all the on-
chip peripherals remain active. The mode is invoked by

96

It should be noted that when idle is terminated by a hard
ware reset, the device normally resumes program execu-
tion, from where it left off, up to two machine cycles before
the internal reset algorithm takes control. On-chip hardware
inhibits access to internal RAM in this event, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when Idle is terminated by
reset, the instruction following the one that invokes ldle
should not be one that writes to a port pin or to external
memory.

Figure 1. Oscillator Connections

c2
—)——e8—— XTAL2
ol
c1 e
o) XTAL1
GND

Note:  C1,C2 =30pF + 10 pF for Crystals

=40 pF + 10 pF for Ceramic Resonators

Figure 2. External Clock Drive Configuration

NG —— XTAL2
EXTERNAL

OSCILLATOR XTAL1
SIGNAL

software. The content of the on-chip RAM and all the spe- @D

cial functions registers remain unchanged during this

mode. The idle mode can be terminated by any enabled =

interrupt or by a hardware reset.

Status of External Pins During Idle and Power Down Modes
Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
Idle | Internal 1 1 Data Data Data Data
Idle : External 1 1 Float Data Address Data
Power Down Internal 0 0 Data Data Data Data
Power Down External 0 0 Float Data Data Data

4-32
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Program Verify: If lock bits LB1 and LB2 have not been
programmed, the programmed code data can be read back
via the address and data lines for verification. The lock bits
cannot be verified directly. Verification of the lock bits is
achieved by observing that their features are enabled.
Chip Erase: The entire Flash array is erased electrically
by using the proper combination of control signals and by
holding ALE/PROG low for 10 ms. The code array is written
with all “1”s. The chip erase operation must be executed
before the code memory can be re-programmed.

Reading the Signature Bytes: The signature bytes are
read by the same procedure as a normal verification of
locations 030H,

031H, and 032H, except that P3.6 and P3.7 must be pulled
to a logic low. The values returned are as follows.

97

(030H) = 1EH indicates manufactured by Atmel
(031H) = 51H indicates 89C51

(032H) = FFH indicates 12V programming
(032H) = 05H indicates 5V programming

Programming Interface

Every code byte in the Flash array can be written and the
entire array can be erased by using the appropriate combi-
nation of control signals. The write operation cycle is self-
timed and once initiated, will automatically time itself to
completion.

All major programming vendors offer worldwide support for
the Atmel microcontroller series. Please contact your local
programming vendor for the appropriate software revision.

Flash Programming Modes

Mode RST PSEN ALE/PROG EANNpp | P26 | P27 | P3.6 | P3.7
Write Code Data H L H/12V L H H H
RS 4 v
Read Code Data H L H H H
Write Lock Bit - 1 & H/12V H H
SR\ L
Bit-2 H L H/12v H H L L
v
Bit-3 H L H/12v H L H L
A TAATAY
Chip Erase H L ™) H/12V H L L L
— D5
Read Signature Byte H L H H L L L L

Note: 1. Chip Erase requires a 10-ms PROG pulse.

4-34
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AT89C51

Figure 3. Programming the Flash Figure 4. Verifying the Flash

+5V +5V
AT89C51 AT89C51
ADDR, 20 - ATyl b Vee —T aopr, A0 AT b, Vee
OOOOHIOFFF:g gre. P20 - P23 PO [¢— BE%: OOOOH/OFFF’:@ v P20 - P23 PO E%Eﬁg\
—»| P26 —»| P26
SEE FLASH —» P27 ALE [4—— PROG SEE FLASH —p P27 ALE
PROGRAMMING PROGRAMMING
MODES TABLE | —»| P36 MODES TABLE {—’ P36 s
—» P37 —pf P37
XTAL2 EA [¢— Ve XTAL2 EA
3-24 MHz | L 324 MHz | &
= e - IT
I P— XTAL1 RST [—— V 1 XTAL1 RST [¢— Vi,
GND PSEN GND PSEN
Aemhy R o
Flash Programming and Verification Characteristics
Ta = 0°Ct0 70°C, Vo = 5.0 + 10%
Symbol Parameter Min } Max Units
Vppl! Programming Enable Voltage 11.5 ‘ 12.5 \%
Ipp'" Programming Enable Current 1.0 mA
i MeLeL Oscillator Frequency 3 24 MHz
taveL Address Setup to PROG Low 48tcLcL |
tGHAX Address Hold After PROG 48ty oL !
toveL Data Setup to PROG Low 48tc oL
taHDX Data Hold After PROG N 48tcicL [T
teiish P2.7 (ENABLE) High to Vpp 48tc o |
tsHeL Vpp Setup to PROG Low 10 ‘ us
tens! Vpp Hold After PROG 10 | us
tLeH PROG Width 1 ’ 110 us
tavav Address to Data Valid 48t oL
teLay ENABLE Low to Data Valid 48te oL
tenaz Data Float After ENABLE 0 48tci oL
taHBL PROG High to BUSY Low | 1.0 us
twe Byte Write Cycle Time w 2.0 ms
Note: 1. Only used in 12-volt programming mode.
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Flash Programming and Verification Waveforms - High Voltage Mode (Vpp = 12V)

AIMEL

P1.0 - P17 PROGRAMMING VERIFICATION
P2.0 - P23 ADDRESS *j ADDRESS
[+ tavav
PORT 0 ‘L—' DATA IN |  DATA OUT _
toveL tGHDX‘_’l
tavaL tanax
ALE/PROG
tshaL
B NG
P2.7 tELQV‘" e— *— tenaz
(ENABLE)
-~ torpL =
(RDY/BSY) BUSY READY
twe

Flash Programming and Verification Waveforms - Low Voltage Mode (Vpp = 5V)

P1.0 - P17 PROGRAMMING VERIFICATION
P20 - P23 ADDRESS d ADDRESS
[ tavav
- PORT-0 - ———i_' ~DATA IN— | wi—g LDATADUT e =
tover  teHox *j
tavaL tahax
ALE/PROG
S ¢ NN
clE LOGIC 1
EA/Vpp ZANNGY e, | NGOGIE M & WF
[—1 — t
P2 7 EHSH tELQV leb EHQZ
(ENABLE)
tonsL —
P3.4
(RDY/BSY) BUSY READY
twe
436 AT89C51




100

(e o e
FAIRCHILD
SEMICONDUCTOR m™
BD241/A/B/C
Medium Power Linear and Switching
Applications
+ Complement to BD242/A/B/C respectively
17 & TO-220
1Base 2.Collector 3.Emitter
NPN Epitaxial Silicon Transistor
Absolute Maximum Ratings 1.=25°C unless othenwise noted
Symbol Parameter Value Units
Veeo Collector-Emitter Voltage
: BD241 45 \Y
:BD241A 60 \Y
:BD241B 80 \Y
:BD241C 100 \Y
VceR Collector-Emitter Voltage
: BD241 65 \
:BD241A 70 \%
:BD241B 90 \Y
:BD241C 116 \Y
Vero Emitter-Base Voltage 5 \
Ilc Collector Current (DC) 3 A
lep *Collector Current (Pulse) 5 A
Ig _ | BaseCurrent = ' £ s 1 ¥ A
Pc Collector Dissipation (T=25°C) 40 W
T, Junction Temperature 150 °C
TsTa Storage Temperature - 65~ 150 %€
Electrical Characteristics Tc=25°C unless otherwise noted
Symbol Parameter Test Condition Min. Typ. | Max. | Units
Vceolsus) * Collector-Emitter Sustaining Voltage
:BD241 lc=-30mA lg=0 45 \
:BD241A 60 \
:BD241B 80 \Y
:BD241C 100 \%
lceo Collector Cut-off Current : BD241/A Vee=30V,I3=0 0.3 mA
: BD241B/C Vge=60V,lg=0 0.3 mA
lces Collector Cut-off Current  : BD241 Vee =45V, Vge =0 0.2 mA
:BD241A Vee =60V, Vge =0 0.2 mA
:BD241B Vee =80V, Vge =0 0.2 mA
:BD241C Vee =100V, Vgg=0 0.2 mA
leBo Emitter Cut-off Current Veg=5V,1c=0 1 mA
hre *DC Current Gain Veg=4V, lc=1A 25
VCE=4V, |C= 3A 10
Vcg(sat) * Collector-Emitter Saturation Voltage Ic=3A, Ig=0.6A 1.2 \
Vge(on) * Base-Emitter ON Voltage Vee=4V,Ic=3A 1.8 \
* Pulse Test: PW=350us, duty Cycle<2% Pulsed

©2000 Fairchild Semiconductor International

Rev. A, February 2000

a/amviveag
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Package Demensions

TO-220

9.90 10.20
= (8.70) °
s| % g
S g ©3.60 +0.10 -
fu @
o~
S B4
8 & SES
2 %3
o {9‘ S| ©
N © o\ &
| < -
=
) (1
e i
—_ ri
] 8
T s
8 9
a2 1.27 £0.10 1.52 +0.10 2
: S
0.80 +0.10
2.54TYP 2.54TYP
[2.54 £020] [2.54 £0.20]

10.00 +0.20
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1.30 0,05

+0.10
050 008

+0.10

2.40 £0.20

Dimensions in Millimeters
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks.

ACEx™ HiSeC™ SuperSOT™-8
Bottomless™ ISOPLANAR™ SyncFET™
CoolFET™ MICROWIRE™ TinyLogic™
CROSSVOLT™ pPop™ UHC™
E2CMOS™ PowerTrench® VCX™
FACT™ QFET™
FACT Quiet Series™ Qs
FAST® Quiet Series™
FASTrm™ SuperSOT™-3
GTO™ SuperSOT™-6

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN;
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR
INTERNATIONAL.

As used herein:

1. Life support devices or systems are devices or systems 2. A critical component is any component of a life support
which, (a) are intended for surgical implant into the body, device or system whose failure to perform can be
or (b) support or sustain life, or (c) whose failure to perform reasonably expected to cause the failure of the life support
when properly used in accordance with instructions foruse  device or system, or to affect its safety or effectiveness.
provided in the labeling, can be reasonably expected to

result in significant injury to the user.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative or In
Design

This datasheet contains the design specifications for
product development. Specifications may change in
any manner without notice.

Preliminary

First Production

This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed

Full Production

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete

Not In Production

This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.

©2000 Fairchild Semiconductor International

Rev E
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FAIRCHILD

SEMICONDUCTOR ™

Applications

BD135/137/139

Medium Power Linear and Switching

« Complement to BD136, BD138 and BD140 respectively

144 TO-126
1. Emitter 2.Collector 3.Base
NPN Epitaxial Silicon Transistor
Absolute Maximum Ratings Tc=25°C unless otherwise noted
Symbol Parameter Value Units
Veeo Collector-Base Voltage :BD135 45 \
:BD137 60 \Y
:BD139 80 Y
Veeo Collector-Emitter Voltage :BD135 45 \
: BD137 60 \Y
:BD139 80 Y
VeBo Emitter-Base Voltage 5 \Y
Ic Collector Current (DC) 15 A
lcp Collector Current (Pulse) 3.0 A
Ig Base Current 0.5 A
Pc Collector Dissipation (Tg=25°C) 125 w
Pc —— — | Collector Dissipation-(T;=25¢C)  — —— — — - 4 P25 o 8 W
Ty Junction Temperature 150 °C
Tste Storage Temperature -55~150 °C
Electrical Characteristics Tc=25°C unless otherwise noted
Symbol Parameter Test Condition Min. | Typ. | Max. | Units
Vceolsus) Collector-Emitter Sustaining Voltage
: BD135 lc=30mA, lg=0 45 \%
: BD137 60 \Y
: BD139 80 \
lcBo Collector Cut-off Current Ve =30V, =0 0.1 HA
leBo Emitter Cut-off Current Veg=5V,Ic=0 10 HA
hegq DC Current Gain ~ : ALL DEVICE Ve =2V, Ic= 5mA 25
hrgo : ALL DEVICE Ve =2V, Ic= 0.5A 25
hFE3 :BD135 VCE =2V, IC = 150mA 40 250
:BD137, BD139 40 160
Vce(sat) Collector-Emitter Saturation Voltage Ic =500mA, Ig = 50mA 0.5 \
Vge(on) Base-Emitter ON Voltage Ve =2V, Ig=05A 1 \Y
hgg Classification
Classification 6 10 16
hres 40~100 63~ 160 100 ~ 250

©2000 Fairchild Semiconductor International

Rev. A, February 2000
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Typical Characteristics
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Package Demensions
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is

not intended to be an exhaustive list of all such trademarks.

ACEx™ HiSeC™ SuperSOT™-8
Bottomless ™ ISOPLANAR™ SyncFET™
CoolFET™ MICROWIRE™ TinyLogic™
CROSSVOLT™ POP™ UHC™
E2CMOS™ PowerTrench® VCX™
FACT™ QFET™
FACT Quiet Series™ Qs™
FAST® Quiet Series™
FASTr™ SuperSOT™-3
GTO™ SuperSOT™-6

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN;
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR

INTERNATIONAL.
As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the body,
or (b) support or sustain life, or (c) whose failure to perform
when properly used-in accordance with-instructions for use
provided in the labeling, can be reasonably expected to
result in significant injury to the user.

2. A critical component is any component of a life support
device or system whose failure to perform can be
reasonably expected to cause the failure of the life support

-device orsystem; or to-affect its safety-or-effectiveness:

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status

Definition

Formative or In
Design

Advance Information

This datasheet contains the design specifications for
product development. Specifications may change in
any manner without notice.

Preliminary First Production

This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed Full Production

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Not In Production

This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.

©2000 Fairchild Semiconductor International

Rev.E
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