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ABSTRACT
This project is “ Automatic cigarette selling-machine”. When you insert coins amount of money will be

shown on the LED 7- segments. Customer can select brand of cigarette that you prefer when the amount of

money is enough for it. After that, the machine will show the amount of money to refund and refund it to the

customer. Entire of this system is controlled by microcontroller.
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N = Jnandiuveslsimed

N = §nudiuvesmamed

N, = Snamuma

P, = ammnsznhaimeditulaes @)

P, = amsznhalaeiiuveamames ()

8, = yuond (eas)

R = sasmsadinieanud lunsmdl (idson)
X = NN, = Snndituvesmameidems
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2.1.5 Winfimesan q veamddaewmed
1) anueszwhmaeditulanefiazmanes
P = 360N, P = 360N,

r

) qut’ﬂglﬂ'(step a_ngle)

a A 'V o v &
de Tsmosindou vy P, Wondy N, ai dnfuseemypmil14

0, =p/N, =360/NN, oarrv/ema

d 1w ¥ 1 o 3
YuAAlssMAUNMUANATISTNIN P, Lz P, AU reengandlididu

0, = IP,-P, | oarvandial
(3) Sasimsena (stepping rate)
a2 lumsinesey (360 eam) w1 ldidu

R, =3600, =NN, ilsou

»
@ anudrvoamaiauewned (speed of step moter)

(2.2)

(2.3)

(24)

(25)
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diosfleudunwiadaiinnud o ailnoRad ifumidawemes usisiezmild

&rwanda (drstad) x £ ofadAuni)
UR_ (sewaidsl) x (Rad/Auni) (endulfind) x 60 Guniandi)

anuSIveanenes (w) =R, =60 NN,

(2.6)
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- Input L1ild Logic

| controller sequencer

(b) Input controller
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(1)] §

Logic sequencer

1 2.14 neshrfaussduinlavlilalen

2.1.10  allfTavmesnnsases
A o L] @ o o - o d'
dlenswdmanilugyl 2.13 flanmazeerediniufiiula ssiiusedu (spike voltage) ¥

fmnnfavuaIuTums
V = L(di/dt) 2.9)

v Aa & 4 o a ¥ a ¢ & aaa 1 aad 4 w:l’l!lvﬂ
llﬂ:a'llSQﬂunlﬂﬂﬂluulaQQ=n‘ﬂ“ns‘lu‘]fﬁlﬂaslﬁUTflU ‘]Nu')ﬁﬂQ“ﬁ‘lU’Jﬁnﬁ1u15ﬂﬂﬂzﬁﬂus~1ﬂuu '.Iﬂﬂ

yhawnsudmaes1d

) 1% 1aloadwnsmyos
P o 4 a o
malﬁﬂﬂszuﬁ"lnmu (Circulating Current ) nmmﬂ‘/’mﬂummms’ turn off ﬂ11ﬁ'ﬂizllﬁﬁﬂ‘lﬂ

A 1 L i 1 L] L L4
Tderarmll shifansuAounaswesnszumeiianning $illaleadesgluaiesas

g1l 2.15 mazdneineaamansvziiu



P i R

e e T T e ot G P - =
e T S s vovre e e -~
- L —— -

14
Ve = E+V, (2.10)
4
1o VDFﬁD Forward Voltage ‘llfJﬂﬂTOﬂ

? f A a J { 1 A a o
uadeidoveditiife nszualnaniifatusseylutrwiaiium uazezndausadangavemed

(Braking Torque)

+Vee
Vor . .
circulating
+
current

1 215 laleadwinsmaef

@ 'laToaunsidmanidwmnsmaes
nesiiEnyuzndoiuiylaToaswmsmaed TaveelidadnmusdssynsudrhilfulaTeadsgy

+Vee
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Ve = E+ IR+ V. (2.11)

A o l 9
idio E = dnanIihweaundesw
I = nazuerluvneAdUMS tum off
R,= IATMAIUMUYEY FHNTNIE0sITaIneT

() Fuedlaleadwnsmaos

Zener

diode

+« .

51t 2.17 Fuedlaloadmnsdivos

4 o ° a ) a
dedvutuaonssiusnuds msl¥ zener diode szt e lumsifanszualnanmualiiStedu

(4) ADUIAUITDSTWINTAIFOT

[ 4
vsswmsawes lugluuy Aoumuwesdnmsmwes fidnezgnldiy Bipolar - Wound Motor
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Re Re

Phl Ph3 Ph2 Ph4 E
(24 V)

1

T

O
i<

C v . 4

Tr2 Trd4

Trl Tr3

s1fi 2.18 adluemesinudraszaeufuneumuseidnnsmyed

1 4
vingudaufurlszy (Condensor) sxgnldsznitaa 1 fumer 3 uasiva 2 fude 4 uazdufunlszyiioe
¥4 a 4 o o A d 3 J o a a
enldilonsudmany wm off AufudszqiiFendeszninialoaszgngadunszuafifaninvaain
g i o - - @ U J g A ﬂ’l
efivzflosfunsudmaed Ansandietiedeltiifio e Trl wm off myrzmiu Tr2 uaz Tré A
' o ‘e S = A & L a Ao a
tumn on (A Tr3' 633 tum off o AuiuvAAMa® 1 uazed 3 FudluastuaseaFanilinama
t 4
A599 U (Oscillating Component Current ) W11¥ifiRATZUANT MDY ( Fransient Current) 931
¥ » 1)
mhuguamduilszlugy §1 T3 um on denszuemsuounmuiiv 0 1iufle Fufurlszyeziiy

Yszqoufitszpnniiqa daiunszua £ Anuinemlszy ¢ fee Discharge Tnaduvamande 1 14
1 ] ° o & ] a & ) o
ptedwan Tavvuaumsfiins (Resonance) Aniunszumzgnldedialitsziniam Famslddufy

y H Qr H - 3 -] o 4 A
Uszyilminzauiioz 1144y Stepping Motor MNfiaTIS1IATUVBLIVATIIALA Furl¥nsunued

sy Hudamiaan Wi (Electrical Damper) $aominalsmes ilifamsooadaan
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+5V +12V
15002
/ 25 mAl Relay
20 mA* LED

1 - “ON* 4% |
0~ "OFF" = ~ON"

7406 o- "OFF"_—DO'—_‘

7406
(») {b)
+24V

.. 75 mAl @) Lamp
1 “ON"

0—~OFF"

——-{>o——

7406

{c)

3117 2.34 urmamsdeeesYszynA ldanninives lumal i

(a) LED driver (b) relay driver (c) lamp driver
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(PCAY {SEP) (G3C)
8051 8031 — « {122 ] « - 8/5
B0S1AH | 803M1AH | 87S1H | ax | 128 | 4 2 N | [
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- 80C152J0 - — | 258 7 2 R L | 2 19711 ”
83C452 | 80C4s2 [87CAS2P| 8K | 28 | S 2 [ ] [ v
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* 83C154 and B3C154D only.

51l 2.35 usasTnseadanisluyes MCs - 51

P10 JT\_J 0

P11 g 2 39
Pt2d3 38

P13 J4 ki

P14 ds 36

P15 J6 35

P8 g7 34
pr.7de 33

RST 9 5 32
PIORXD 410 2 3
PRIMXD 411 § 30
PRANTO J12 & 29
PAJINTI 413 7 28
P3.4TO 14 77
pasmt d 15 26
PAGAR J 16 25
P3.7IR0 17 24
XTAL2 J 18 23
XTAL1 J 19 22
vss J 20 21

Iy veC
h PO.O
h PO.1
M P02
h P03
1 PO.4
1 PO.5
I P06
b P07
h EA
b ALE
3 PSEN
b P27
1 P2.6
b P25
h P24
b P23
Iy P2.2
4 P2.1
b P20

317 2.36 UerAINITIA19Y1YD3 8051
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2.6.3 ITnuansR1IUUDA 8255
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P15RITUYEA 8255 Togdaunu 3 Tnuadsil

Tnua 0 Siorsvieruuy BASIC VO hill handshake

. »
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teyey12u(handshake)

L 4
cnour @ A C:D w
A POAT
coxntROL 4 )

vo
P, 2G,

39



— e .
e T VR N —

e o AT R — - e . -

Flmefostf o TS [ I =

el e —

e o P P
A By —

ol

40

t 4
Trua 2 Tnuaiildwodm A lumssudedoya 2 irmanazldwein B lunisiudadeya

a4 wedm C fin 0,1uaz 2 umsiudedoyadauazia 4,5 uaz 6 dudyann

handshake

A150 2.4 a3 Tnuamsinauuea 8255

MODE O
- OR MODE
ONLY

MODE 0 MODE 1 MODE 2
IN ouT IN out GROUP A ONLY

PA, IN ouT IN ouT -~
PA, IN ouT iN ouT -
PA; IN ouT IN ouT A
PA, IN ouT IN ouT -~
PA, N ouT IN ouT ———
PAg IN ouT IN ouT —-—
PA, IN ouTt IN out -
PA, iN ouT IN ouT ~———
PB, IN out IN ouT —
P8, N ouT IN ouT -_—
P8, IN ouT IN out _—
8, i ouT N | ouT -
P8, IN ouTt IN ouT —_—
PBy IN ouT IN ouT ———
PB,y IN ouT IN ouT —_—
PB, IN our IN ouT

PGy IN out INTR, | INTR, vo
PC, IN ouT 18F, | OBF, vo
PC, IN out 5§78, | ACK, vo
PC, IN out INTR, | INTR, INTR,
PC, IN ouT 578, vo §T8,
PCs IN ouT IBF, vo IBF,
PCq IN our Vo | ACK, ACK,
PC, IN ouT vo | OBF, OBF,

Yoy 104e13) Y03 8255
DO - D7 adoyaieuTleaiy CPU

y a [4 4 *
A0-A7 1#1fonweain A,B,C uazweinALIAY
1 i 4
RESET iilov1il 145 udgyanaunszduasdn 1 exihld 8255 gnidminmi liyanesniudu

wWniun
PAO -PA7 tHlunesnvuiu 8 iin
PBO -PB7 iiluneinvuIu 8 in

PCo;PC7 (Hhuriesnurnu 8 i

RD  lumseudoyaiinenuuves 8255 Aevilituanin o wienv cs

¥
wr lumsdoudeyanieTusunsuaay 8255 Aoviliviiidhunedn o nieudu cs

»
cs  huvidendn 8255 14 vtiinessdefiu VO DECORER
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2.6.4 mui¥ouTua 8255 iy CPU
asidouTos 8255 191U CPU neraanaguin 2.38 uay SuynemYNLIBAIRT MIAAIAIATIN 2.5

e +5V
Ut 40
i a1 | Ewve pos
'11.0592 MHz gg-; N AD?
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o« t de '

fumidmual¥inthumSog 10 um
fruvidunsel

Tdm 1o um lu
COINDIA

RET

71# 334 uaasTriaaniaTilsunsudey DEFINE COIN FOR DIAMETER

90



T M s ———— ——————

BT e wn g e mv—— —

" g—— o

-

Lol

M er s e W wm o e

Ao

~T

o

W mery o

START

wSouifiouarlu MATCHECK
fumiidmualihdumdog 5 um
fidwviiunseolii

Yes nfSouious1lu MATCHECK
l €-No fudaiidmua P dumdoy 10 v
. fifurinunseli
ldmsumlu
COINTHI
Yes
ot '
1dAr 10um lu
COINTHI
RET

n3ouifisunnlu MATCHECK
fusidmuaBhidhumiog 1 ym
finwnunsoli

No——»

ldm1vmlu
COINTHI

U7 335 ueraslvlaminTusunsudos DEFINE COIN FOR MATERIAL



e = e - e

S mwwn el % R

R v i e o

- e — W, o Ll

=

- T T

ArmTmn  rcw———

I .

92

START

Sswousrlu THICHECK

fusridmuaihudumTong 1 uvm
= ¢ 1 o - .
finumfundel

Yes nfSououa1lu THICHECK
il e—No fusridmuaB¥iudhunTog s v
. fifuinunse’hi
lafr 1 uvm
COINTHI
Yes
RET l
Yede1 5 um
COINTHI
RET

wSsuiioudr1u THICHECK
fusidmualiiudumiog 10 vm No——

- 1 t - - .
nauitunseli

ldsr 10 um
COINTHI

RET

717 3.36 uttaalrlaanialisunsutes DEFINE COIN FOR THICKNESS



—

Lo T S e
A ¥R NG weod T el o

W e wa
L LI T N .

—T i - —

ey

MR e s

T ey o ——

P — -

R Wy e Ve e wen Tt e

( START )

27UA191N
PORTB 2

ndansaaeuiduneu

gelimnuo

Yes

v

No—p»——

a1 20H aglu REGISTER
2BH

el Iumiunsunya
AN

a1 00H aalu
REGISTER 2BH

1t 337 uermalaavinTulsunsudes CANCEL




e T ]

e e = g - —-

e e,

e TN S

e

TR TEME  wmnmPd n oews o g

B i T

( START )

141 00H aalu
VIBTH,V5BTH,VI0BTH
Wefmuaanmzisudu

wSsusun1ly COINTHI
U COINDIA 1Mfiu?

No——
° RET

Yes

wSvuiisus1lu COINDIA
1 COINMAT tm1fiu?

No————P RET

Yes

wSvufvua 1y COINMAT
1 A1 1 UM Imnu?

e (?)

1de1 1 umaslu
V1BTH

RET

U7 338 uamsTaaminTilsunsudes VALIDATION



R

L T

o e ——— ——

[ ST —

W T omem W o e -

i e e T T T v—
»——

— -

wWSsuivua1lu COINMAT
U A1 5 VM Imiu?

Yes

)

1etan 5 vmaslu
VSBTH

RET

Ut 338 uaaalnadndalysunsudes VALIDATION (Aio)

No———b

wisuinoua1lu COINMAT
ffu A1 10 UM u?

Yes

l

lan1 10
ymaslu
V10BTH

95

RET




TSN - W ol e T

!

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

; AUTOMATIC SELLING
AR R Rk kR k kR Rk Rk ke

i********************* variable dhkdkdhhhhdkhkhhddhddkhhhhk

PORTAL
PORTB1
'PORTC1

EQU O0F800H
EQU OF801H
EQU O0F802H

pONTROLl EQU OF803H

PORTA2
PORTB2
PORTC2

5
v
I
[l
“

EQU OFCOOH
EQU OFCO1lH
EQU OFCO2H

CONTROL2 EQU OFCO3H

PORTA3 EQU OFEOOH

_PORTB3 EQU OFEO1H
PORTC3 EQU OFEO2H
'CONTROL3 EQU OFEO3H

V1BTH EQU 20H
:PUSHB EQU 22H
[VSBTH EQU 23H

\V10BTH

EQU 24H

 TOTAL EQU 25H
STOCK EQU 26H
REFDISPLY EQU 27H
igEmBTH EQU 28H
'REFSBTH EQU 29H
DIACHECK EQU 2EH
COINDIA EQU 2FH
ETHICHECK EQU 30H

| COINTHI EQU 31H
MATCHECK EQU 32H

! COINMAT EQU 33H

1

MAIN1:

L T ] T N ——
- T i P

;e kkkkkkhkkkkdkkkkk**x INITIAL PORT 8255 Y 222222222222 22 222 222 2

ORG 0000H

MOV DPTR, #CONTROL1

MOV A, #88H ;USER PORT#1 A=O/P B=O/P CL=0O/P CU=1/P
MOVX @DPTR,A

MOV DPTR, #CONTROL2
MOV A, #8BH

MOVX @DPTR,A

MOV DPTR, #CONTROL3
MOV A, #92H ;USER PORT#3 A=I/P B=I/P CL=0/P CU=I/P

MOVX @DPTR,A

;USER PORT#2 A=0/P B=I/P CL=I/P CU=I/P

;******************************************************************
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jkkkkkkkEk kb kb ek herr MATN PROGRAM P S 222222222222 222 2 2222242 24

MAIN:

—

PR

e e vr———
EELES D i s T

R W e mem e s we

e e

L I e o

e g T

AMOUNTCHECK :

CHECKSUM:

MOV 2BH, #00H

MOV A, #OFFH
MOV DPTR, #PORTAL
MOVX @DPTR,A
MOV DPTR, #PORTB1
MOVX @DPTR,A
MOV DPTR, #PORTC1
MOVX @DPTR,A
MOV DPTR, #PORTA2
MOVX @DPTR,A
MOV A, #00H

ADD A,2BH

MOV DPTR, #PORTC3
MOVX @DPTR,A
MOV P1,#00H

MOV TOTAL, #00H

MOV V1BTH, #00H
MOV VSBTH, #00H
MOV V10BTH, #00H

LCALL REFUNDCHECK

MOV COINTHI, #00H
MOV COINDIA, #00H
MOV COINMAT, #00H
LCALL COINCHECK
LCALL DEFINETHI
LCALL DEFINEDIA
LCALL DEFINEMAT
LCALL VALIDATION

MOV A,V1BTH
ADD A,V5BTH
ADD A,V10BTH
ADD A, TOTAL
MOV TOTAL,A
LCALL DISPLAY

MOV DPTR, #PORTB2
MOVX A,@DPTR
ANL A,#00100000B

;RESET OUTPUT PORT

;RESET SYSTEM WHEN USER CANCEL

CJINE A, #00H, JMPCANCEL

[£8

~J
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= m

—

NOTOK:

— S

NOTOK1 :

S W T e

S ww e woy e merer

| CHECKSTOCK1:

4

By w g e T v W

-

o e

OK:

CONTI:

R S ———

Y S ———

JMPCANCEL:

CHECKSTOCK:

‘PUSHBUTTON::

MOV A, #22

CJINE A, TOTAL, NOTOK

SJMP CHECKSTOCK

JMP CANCEL

JNC AMOUNTCHECK
MOV A, TOTAL

CJINE A, #29,NOTOK1
SJMP CHECKSTOCK1

JC CHECKSTOCK
JNC CHECKSTOCK1

MOV DPTR, #PORTC2
MOVX A,@DPTR
ANL A,#00000001B
MOV STOCK,A

ADD A,2BH

MOV DPTR, #PORTC3
MOVX @DPTR,A
JMP PUSHBUTTON

MOV DPTR, #PORTC2

MOVX A,@DPTR

ANL A,#00011111B

MOV STOCK,A
ADD A, 2BH

MOV DPTR, #PORTC3

MOVX @DPTR,A
JMP PUSHBUTTON1

MOV DPTR, #PORTB2
MOVX A,@DPTR
ANL A, #00100000B
CJNE A, #00H,M1
SJMP OK

JMP CANCEL

MOV DPTR, #PORTB2
MOVX A,@DPTR

ANL A,#00011111B
CJNE A, #0, CONTI
JMP AMOUNTCHECK
MOV PUSHB,A
MOVX A,@DPTR

ANL A,#00011111B
CJNE A, PUSHB, JMPAMOUNTCHECK

ANL A,STOCK
CJNE A, #0,GO
JMP AMOUNTCHECK

98

; CHECK AMOUNT OF MONEY THAT

; INSERT BY USER REACH TO 22 BATH

; CHECK AMOUNT OF MONEY THAT
; INSERT BY USER REACH TO 29 BATH

. TURN ON THE LIGHT AT SWITCH

. TURN ON THE LIGHT AT SWITCH

;RESET SYSTEM WHEN USER CANCEL

;CHECK SW RESET

; CHECK USER PUSH BUTTON OR NOT

; IF NOT JUMP TO AMOUNTCHECK

;DEBOUNCING BY SOFTWARE

; IF PUSHBUTTON THAT EMPTY STOCK
;JUMP TO AMOUNTCHECK



99

%——-mw _——

PAMOUNTCHECK: JMP AMOUNTCHECK

LCALL SELECT

MOV A,2BH

CJIJNE A, #00H,FINISH ;IF OUT OF REFUND
LCALL REFUND

LCALL STEPMOTORS

LCALL STEPMOTOR1

INISH: JMP MAIN

o

B B s L ry S—

PUSHBUTTON1: MOV DPTR, #PORTB2 ;RESET SYSTEM WHEN USER CANCEL
MOVX A, @DPTR

} ANL A, #00100000B

CJINE A, #00H,M11 ;CHECK SW RESET

SJMP OK1

M11: JMP CANCEL

MOVX A, @DPTR
ANL A,#00011111B
CJINE A, #0, CONTI1 ; IF NOT JUMP TO AMOUNTCHECK
JMP AMOUNTCHECK
CONTI1: MOV PUSHB,A
MOVX A, @DPTR
[ ANL A,#00011111B
CJNE A, PUSHB, JMPAMOUNTCHECK1 ; DEBOUNCING BY SOFTWARE

[ ANL A, STOCK
CJINE A, #0,G01 ; IF PUSHBUTTON THAT EMPTY STOCK

' JMP AMOUNTCHECK ;JUMP TO AMOUNTCHECK
¢

{

JMPAMOUNTCHECK1: JMP AMOUNTCHECK

L01: LCALL SELECT

' MOV A,2BH

CJNE A, #00H,FINISH ;IF OUT OF REFUND
LCALL REFUND1

LCALL STEPMOTORS

LCALL STEPMOTORL

FINISH1: JMP MAIN

E

H

le: MOV DPTR, #PORTB2 ;CHECK USER PUSH BUTTON OR NOT
i

r;*******************f*****************************************

-
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2 oo o e e Saroserod s ey ol

CANCEL:

e ow

; COINCHECK :

THICKCHECK:
OPTO1:

:
FTHILOOP:

UNEQUALTHI :

3

¢
s LOWERTHI :
4

}
UPPERTHI :

DIAMETERCHECK:
DIALOOP:

UNEQUAL :

;*********************** CANCEL SUB

MOV A, TOTAL

MOV REFDISPLY,A
MOV B, #5

DIV AB

MOV REF1BTH,B
MOV REFSBTH,A
LCALL STEPMOTORS
LCALL STEPMOTOR1
JMP MAIN

NOP

MOV THICHECK, #00000111B
MOV DIACHECK, #00111000B
MOV MATCHECK, #00000000B

MOV DPTR, #PORTC1
MOVX A,@DPTR
ANL A, #11110000B

CJINE A, #11100000B, ENDCOINCHECK

MOV DPTR, #PORTA3

MOVX A,@DPTR

ANL A, #00000111B

CJNE A, THICHECK, UNEQUALTHI

JC LOWERTHI
SJMP UPPERTHI

MOV THICHECK, A

MOV DPTR, #PORTC1

MOVX A,@DPTR

ANL A,#11110000B

CJINE A,#11010000B, THILOOP

MOV DPTR, #PORTA3

MOVX A,@DPTR

ANL A,#00111000B

CJINE A,DIACHECK, UNEQUAL

JC LOWER
SJMP UPPER

100

% d & & & K g g ok gk ke ke ok ke ok K K ok ke ke Kk

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

;********************* COIN CHECK SUB % % & J Jc J J J & F Kk K % %k & Kk Kk Kk ok Kk *k Kk kK

;CHECK OPTO 1 LOW ?

;CHECK OPTO 2 LOW ?



MATERIALCHECK:
MATLOOP :

)

%NEQUALMAT:
]

%PPERMAT:

EOWERMAT:

r

‘ENDCOINCHECK :

MOV DIACHECK, A

MOV DPTR, #PORTC1

MOVX A,@DPTR

ANL A, #11110000B

CJIJNE A, #10110000B, DIALOOP

MOV DPTR, #PORTB3

MOVX A,@DPTR

ANL A, #00000111B

¢JNE A,MATCHECK, UNEQUALMAT

JC LOWERMAT
SJMP UPPERMAT

MOV MATCHECK, A

MOV DPTR, #PORTC1

MOVX A,@DPTR

ANL A,#11110000B

CJINE A, #01110000B, MATLOOP
RET

;CHECK OPTO 3 LOW

;CHECK OPTO 4 LOW

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

B T SR

£

DEFINETHI:

i
3
;TSBTH:
{
i
]

FlOBTH:

{
DEFINETHI1:
¥

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

e

v e e

MOV A, THICHECK
CJINE A, #00000110B, TSBTH
MOV COINTHI, #1
SJMP DEFINETHI1

CJINE A, #00000100B, T1OBTH
MOV COINTHI, #5
SJMP DEFINETHIl

CJNE A, #00000000B,DEFINETHI1

MOV COINTHI, #10
RET

;hhkkkkkhkkkkekkkktr DEFINE COIN FOR THICKNESS SUB **k*kkkkkdd

2
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Pokdkkkkkkkktkrdrrs*s DEFINE COIN FOR DIAMETER SUB

|
'DEFINEDIA:

3

e ow - v

D5BTH:

. ——— -

D10BTH:

;DEFINEDIAl:

MOV A,DIACHECK
CJNE A, #00110000B, DSBTH
MOV COINDIA, #1
SJMP DEFINEDIAl

CJINE A, #00100000B,D10BTH
MOV COINDIA, #5
SJMP DEFINEDIAl

CJINE A, #00000000B, DEFINEDIAl
MOV COINDIA, #10
RET

102

dhhkhkhhhkhkdhhddhdhih

';*************************************************************

{
DEFINEMAT:

wvwgion

M10BTH:

M1BTH:

DEFINEMATI1:

VALIDATION:

N — T moe wr mswesce W W e W mwwom W TRy

m w ———

i

VALIDATIONSBTH:

MOV A,MATCHECK
CJINE A, #00000001B,M10BTH
MOV COINMAT, #5
SJMP DEFINEMAT1

CJINE A,#00000011B,M1BTH
MOV COINMAT, #10
SJMP DEFINEMAT1

CJINE A, #00000111B,DEFINEMAT1
MOV COINMAT, #1
RET

MOV V1BTH, #0

MOV VSBTH, #0

MOV V10BTH, #0

MOV A, COINTHI

CJINE A,COINDIA, INVALID
CJINE A,COINMAT, INVALID
CJNE A, #1,VALIDATIONSBTH
MOV V1BTH,A

RET

CJINE A, #5,VALIDATION10BTH
MOV V5BTH,A

;**k*kkkhkkakkkerrk+ DEFINE COIN FOR MATERIAL SUB Hdkkkkkkdkokdok

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

;reRRRkk*kkkkk*xkkkx VALIDATION SUB Fekhdddkkhdddhkhhhdhkkhhhk



MBI R TR T TR ey e

£
VALIDATION1OBTH: CJNE A, #10, INVALID
MOV V10BTH,A

|

]
&NVALID:

RET

RET

RET

103

5******************* SELECT STEPMOTOR SUB ik ks dk ko ko dkk

§ELECT:

13
E
.
i
H

DRVSTP4 :

DRVSTP1:
DRV1:
DEGREE

e e o e w owme e TR M DUETRrTIIRG. AR

MOV

JMP

MoV
MOV

MOV

A, PUSHB
A, #00000001B
DRVSTP1

A, PUSHB
A,#00000010B
DRVSTP2

A, PUSHB
A,#00000100B
DRVSTP3

A, PUSHB
A,#00001000B
DRVSTP4
DRVSTPS5
DRVSTP4_1

B, #50
DPTR, #PORTAL

A, #0FEH

MOVX @DPTR,A

MOV

R2, #10

LCALL DMSEC

MOV

A, #O0FDH

MOVX @DPTR,A
MOV R2,#10
LCALL DMSEC

MOV A, #0FBH
MOVX @DPTR,A
MOV R2, #10
LCALL DMSEC

MOV A, #O0F7H
MOVX @DPTR,A
MOV R2, #10
LCALL DMSEC

;MOTOR ROTATE 1.8 DEGREE PER STEP
;EXECUTE 50 LOOP FOR ROTATE 360



DRVSTP2 :
DRV2:

P

g B Wi

iDRVSTP3:
DRV3:

|

DJNZ B,DRV1
RET

MOV B, #50

MOV DPTR, #PORTAl

MOV A, #0EFH
MOVX @DPTR,A
MOV R2,#10
LCALL DMSEC

MOV A, #0DFH
MOVX @DPTR,A
MOV R2, #10
LCALL DMSEC

MOV A, #0BFH
MOVX @DPTR,A
MOV R2,#10
LCALL DMSEC

MOV A, #07FH
MOVX @DPTR,A
MOV R2,#10
LCALL DMSEC

DJNZ B,DRV2
RET

MOV B, #50

MOV DPTR, #PORTB1

MOV A, #0FEH
MOVX @DPTR,A
MOV R2, #10
LCALL DMSEC

MOV A, #0FDH
MOVX @DPTR,A
MOV R2, #10
LCALL DMSEC

MOV A, #0FBH
MOVX @DPTR,A
MOV R2,#10
LCALL DMSEC

MOV A, #0F7H
MOVX @DPTR,A
MOV R2,#10
LCALL DMSEC

DJINZ B,DRV3
RET
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,DRVSTP4_1:
IDRV4:

Y e mm o —mn % e com—

DRVSTP5:
DRVS:

— i T w— .
m—.

B e B,

ekl R OV,

MOV B, #50

MOV DPTR, #PORTB1
MOV A, #0EFH
MOVX @DPTIR,A
MOV R2,#10
LCALL DMSEC

MOV A, #0DFH
MOVX @DPTIR,A
MOV R2,#10
LCALL DMSEC

MOV A, #0BFH
MOVX @DPTR,A
MOV R2,#10
LCALL DMSEC

MOV A, #07FH
MOVX @DPTR,A
MOV R2, #10
LCALL DMSEC

DJNZ B,DRV4
RET

MOV B, #50

MOV DPTR, #PORTC1
MOV A, #0FEH
MOVX @DPTR,A
MOV R2, #10
LCALL DMSEC

MOV A, #0FDH
MOVX @DPTR,A
MOV R2, #10
LCALL DMSEC

MOV A, #0FBH
MOVX @DPTR,A
MOV R2,#10
LCALL DMSEC

MOV A, #0F7H
MOVX @DPTR,A
MOV R2,#10
LCALL DMSEC

DJINZ B,DRVS
RET

'-**************************************************************
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khkhkhkhkhhhhkhkkhkkkkddx REFUND SUB d de e ode & & d de g ode e e de de ke ke de de de b de ke de ok ke ok ke

% MOV A, TOTAL
’ SUBB A, #22
MOV REFDISPLY,A
‘ LCALL DISPLAY
MOV A, REFDISPLY
i MOV B, #5
DIV AB
~ MOV REF1BTH,B
MOV REFSBTH,A
RET

MOV A, TOTAL
SUBB A, #29

REFUNDL:

i LCALL DISPLAY

MOV A,REFDISPLY

MOV B, #5

DIV AB

MOV REF1BTH,B
! MOV REFSBTH,A
RET

STEPMOTOR5: MOV A, REFSBTH

JMP PASSS

MOV B, #3
MUL AB
MOV B,A
MOV R6, #3

CONTINUE:

Rl R T T—

STARTMOS : MOV A, #0FEH

MOVX @DPTR,A
MOV R2,#10
LCALL DMSEC

MOV A, #0FDH

MOV REFDISPLY,A

CJINE A, #0, CONTINUE

; CALCULATE REFUND

b ;****************************************************************

3
jREEEER R I AR A Ak hkkkkkhhkkd REFUNDL SUB ***dddhdhhdhhhhhhdhhhhhhhhs

; CALCULATE REFUND

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

jREEEA Kk kkkkhhhkhkkhkkkh ke STEPPING MOTOR SUB *hwkddhdddhhkkkkhsdh

;WORKING 1 LOOP FOR ROTATE 90
MOV DPTR, #PORTA2 ;DEGREE
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MOVX @DPTR,A
MOV R2,#10
LCALL DMSEC

MOV A, #0FBH
MOVX @DPTR,A
MOV R2, #10
LCALL DMSEC

MOV A, #0F7H
MOVX @DPTR,A
MOV R2, #10
LCALL DMSEC

MOV 2CH,B

MOV A,R6

DEC A

JZ DECFIVEl

MOV R6,A
DECFIVEZ2: DJNZ B, STARTMOS

PASSS5: RET

DECFIVEl: CALL DECFIVE
MOV R6, #3
MOV R1, #2
LCALL DSEC
MOV B, 2CH
JMP DECFIVE2

MOV A,REFDISPLY ;DECREASE AMOUNT OF MONEY
SUBB A, #5 ;TO REFUND AT DISPLAY

MOV REFDISPLY,A

LCALL DISPLAY

RET

DECFIVE:

STEPMOTOR1: MOV A,REF1BTH
CJNE A, #0,CONTINUEL

JMP PASS1

CONTINUEl: MOV B,#3
MUL AB °
MOV B,A
MOV RS, #3

107
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-

TARTMO1: MOV A, #O0EFH
MOV DPTR, #PORTA2
MOVX @DPTR,A
MOV R2,#10
LCALL DMSEC

- ———ry  —

MOV A, #0DFH
MOVX @DPTIR,A
MOV R2,#10
LCALL DMSEC

MOV A, #O0BFH
MOVX @DPTR,A
MOV R2, #10
LCALL DMSEC

T IR e R T St oo = m v T
[En—

MOV A, #07FH
MOVX @DPTR,A
MOV R2,#10
LCALL DMSEC

MOV 2CH,B

MOV A,R5

DEC A

JZ DECONE1l

MOV R5,A
DECONEZ2 : DJNZ B, STARTMO1

PASS1: RET

DECONE1: CALL DECONE
MOV R5, #3
MOV R1,#2
LCALL DSEC
MOV B, 2CH
JMP DECONE2

D
e e Y —

DECONE : MOV A,REFDISPLY
SUBB A, #1
MOV REFDISPLY,A
LCALL DISPLAY

RET
'o********************************************************
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;H*RAERAEERk kAR Kk ¥k **x REFUND CHECK SUB 222222 XL LR

REFUNDCHECK: MOV DPTR, #PORTB2
MOVX A,@DPTR
ANL A, #11000000B
CJINE A, #00H, OUTOFREFUND ;SHOW THAT OUT OF MONEY

]
|
]
i
]
]
i
} MOV 2BH, #00H ; TO REFUND
E RET
OUTOFREFUND: MOV DPTR, #PORTC3
MOV 2BH, #00100000B
MOV A, 2BH
MOVX @DPTR,A
RET
i

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

i

a wr

;*********************** DISPLAY SUB hhhkhkhkhkhhdkhkhkhhkkhkhhhhdhdh

DISPLAY: MOV B, #10

DIV AB
SWAP A
MOV R1,B
: ADD A,R1
i MOV P1,A
: RET
!

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

;*********************** DMSEC SUB 'T2222 22222222 222 2 2 R L X R0 L AR

; DMSEC DELAY 1/1000 SEC IN=R2
DMSEC: MOV R3, #230
DMSEC1: NOP

NOP

DJNZ R3,DMSEC1

DJNZ R2,DMSEC

RET

S P SR S

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

- oy o ——_—— e o
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i
|
|

!

pkkkk Rk kkkk Rk kA FAhkkek*r DTSEC SUB 2222222222222 2222222222
L}
13

-

|.DTSEC DELAY 1/10 SEC IN=R2
'DTSEC: MOV R3,#179
‘DTSEC1: MOV R4, #0

DJNZ R4,$

NOP

NOP

DJNZ R3,DTSEC1
DJNZ R2,DTSEC

RET
-*i**i*****************iiii**iiiiiiii*iiiiiiii****iii*i**********

T N oo

;ii***i*************** DSEC SUB dhkhkkhkhkhhkhkhhhkhthhhhhhhhkkhhhhhhhhd

;DSEC DELAY 1 SEC IN =R1

DSEC: MOV R2,#10
LCALL DTSEC
DJNZ R1,DSEC

RET

.i**************************ii*ii*iiiiiiiii*iii*ii***************

T —

END
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Ch1 Freq
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Tok EITIM 1ks7/s
1 L
i ! - i 'l!
Chi Freq
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. 1 ch1 -width
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. . I Ch1 Period
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s1f 4.8 Fyguiadieniyniioensinled 74 L5123 (§a 2) et Tid1 lowpass filter

Ch1 Pk-Pk
100mv

Ch1l Min
1.68V

Ch1 RMS
1.748V
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717 49 Udgy0eYMTIoanIN399T lowpass filter (30 3)
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3171 4.15 dyanaeiyniioenainled 7415123 (§afi 2) tweri Tid lowpass filter

/
Tok B 2kS/s 81 Acgs
[d T
............... __1 320mv
: 1
. 4
- 4
m -ttt i ! frtt++++  Ch1 Min
. ] 1rev
: 3 : : : 1 Ch1cRMS
. . . . -+ . . . . 1.938\’
o T L e nal
: : : : + : : : : 1 amplitude
TR T TR FUUIR ST VUL PUUTE TS SO
i 1) 1V M 25ms Chi J 1.92V
26 Mar 1998
20:12:26

510 4.16 UdgaUENIWNTEBNIN lowpass filter (AN3)



[

; 121
|

|

f

[ ° a v oW s ' o A a a - Y | 7
1uﬂ1uamﬁu’1ﬂuﬂu1‘1‘ul‘1‘a’ﬂ"lﬂlﬁuﬂ‘luﬂuﬂﬂa‘l\uuaurniUfgﬂﬁﬂ‘luauﬂﬂﬂﬁl‘“ul‘ﬁa’ﬂﬂqaaﬁ‘lfa

b a4 4 o ¢ a1 4 - ;

lamoInnnue 1 MHz ﬂ11““1]0‘106“‘1“1““9\05ﬂ"uﬂ‘ﬁlﬂaﬂuuﬂaq 1“1]&1"711]u‘lﬂﬂﬂ\ulauﬂaﬂﬂﬂulﬂﬁﬂu

llﬂﬂﬂuﬁﬂﬂ’luﬂuﬂdﬂﬂ umfmunmﬂauuuﬂawmmwmuﬂavwﬂmamumﬂwﬂaiwummﬂnoumJu

uﬂmuﬁ"ma'nuaumn Nﬁ%'lﬂﬂ'liﬂﬂﬁf)sﬂ“’llﬂﬂiblﬁ'ﬂﬂu

26 Mar 1998

20:33:54

o

4 P 4 A o ) - o
Ut 4.17 usmsnudAvualnuiiomivy | wndarmududaivinured

B il T

Tek HGIE 100MS/s 293 Acqs
i L T
t ¥

e O IR 1 chi Freq
oo T I O

1 Ch1 Pk-Pk
] 1my

ch1 Ampl

i 10.2n\1/p
Ch1 Max

.................................................... s.s

! [ 1 1 bt e TV 26 Mar 1998
20:36:0S

ﬂ 1 v 9 . A

5 U7 4.18 ummsndTin/fouwnlauiiemsog s ndardududniivirued

- o



— -
T e m— g - -
——n T Sy e g Vv e B

122

1 S A—— M3t CRT 7TV
26 Mar 1998
20:48:59

1t 4.19 ummsmamdNAeunlauiemisy 10 vmdadsudaiisused

dommsnaasalasldimSog 1m 5um 10 1M 149U 30 S gy 1IN 1A112995 lowpass
& o L] L4 d' L L 4
filter Fufudygnar de aunsminwasans il 1ddegii 4.20 NNHANMINARDITZALLTIRUIBIYMT 1A
910 lowpass filter @MFuMIoy 1 VM Aum3oy 5 Ve 10 VM fianuuanietuneauadsuaz hill
\J A A 1 @ o 4 o 7 <1
ffidouriui uaseAuLs wuveaeMA 1A IN lowpass filter FMTUMILY 5 VM NU MUY 10 UM
ot a o kY o o o ] 3 ) <4 y
S lndRvetumnauasdouiuiui 19 o sausnANUUANANYOANTIY 5 VN LASIMIYY 10 un'la
‘oA 4 ¥ & a dr ¢ a “"{‘] sdq ¥ o o <4

ptheane iieenndeaioeTefituruweivilafidhuruaeinlsns 9 uaNUMNYDAUNTUY FANIUY 5
vmuazviey 10 v Iaumuuanaiuiesinn ms1~auuwuwasm1umqn1‘mwmﬁwﬁuums

vhnwumwuwmmmﬁauummﬁumuﬁuunma ‘lum’nmnmmty I 1 aanmnnqu‘lﬁ'ﬂuwu



B =X

T T % Fow g rETI=G
A M TRTETT, el
B T

el T ———

Bl M T A e —E. o -

TN T v l— SR ol v " T

S -

[

(4

~

2.025

2.024

2.023

2.022

2.021

@

2.02

STAVUIIAUNBIMYN

2.019

2.018

2.017

2.016

10

123

- 3oy 1 UM
= (30 5 UM

— 1309) 10 UM

15 20 25 30 35

$waumSogyNinacey

sUf 420 uaaInsHYBISZAUNS IR UTIOBNIIN Towpass filter YBUNTUYTUAA

»
- UFRIATIAD LD

100k

T 0.1uF

OUTPUT

0.1uF




124

Tok FGIHE 5MS/s 1692 Acgs
L > of

t

o s R R B TR T
3 . - . : 1 73.26kH2

S —

1 Chi1 Pk-Pk
1 7.04V

Ch1 cRMS
2.386 Vv

L P TP IR P NS S i N

1011 1 J—RY M-Ofis ChT 7 =560mV
28 Mar 1998
10:45:07

Juf 421 fyanaeniynnneeadamines 72 kiz

A d' 4 ’ .O' - 0” 4 { y 1
{1 InuIresn 1¥asvaauiloatsi 1¥anuaddaiuravesmsdsuulasnnuiezitesnn
saveamsi/asuulasvinaueuilaga wlddealimsfsundasgtuuulumsasivaeumiey 9103

. cro . C o .
" fonannminndouasfumsinsavinaiiniouhlvewenddga 1avl9230s halfwave rectifier

2 o 4 1Y
uay filter Fadgyanaueninnvesvsiiudagy

3 INPUT
8 3
CONTROL
2
2 ouT
= CD4066 OUTPUT

7

-5V

B I S e — = -




e s it

N s oo e NC— — O T SR SIS B m

P el o T S —
- i T PR L —

T T -

Tok HNIE 5MS/s

5284 Acgs
£ T

Tok FITIER SMS/s

Nt m i alelci
i L,w IR WJL.......,«

o o a J
51N 422 dygnunsuinsaszuiaenaing Ra 1)

4244 Acqgs
L X

I T o 11 Y A P

.

L p | 1

TR TUUE U T
S T TV o 1) B A B 1

U 4.23 AygraueniynandIu rectify (§9 2)

Ch1 Freq
71.64kHz

Ch1 Pk-Pk ~
10.4V

Ch1 Max
5.36 V

Chi Min
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TIP?OSS TIP2955

ELéICT RICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

r i Characteristic

Symbol | Min

| Max

| Unit J

OFF, CHARACTERISTICS

Callector—-Emitter Sustaining Voltage (1)
(lc =30 mAdc, I =0)

VCEO(sus)

60

Vdc

Cqllector Cutoff Current
(VGE =70 Vdc, Rgg = 100 Ohms)

ICER

1.0

mAdc

Cc}llector Cutoff Current
(VCE =30 Vdc, Ig=0)

ICEO

0.7

mAdc

Collector Cutoff Current
(VCE = 100 Vdc, VBE(off) = 1.5 Vdc)

IcEV

5.0

mAdc

Ell‘nitter Cutoff Current
l(VB[_:_ =7.0Vdc, Ic=0)

IEBO

5.0

mAdc

ON: CHARACTERISTICS (1)

DC Current Gain
;(IC = 4.0 Adc, VCE = 4.0 Vdc)
(Ic = 10 Adc, VGE = 4.0 Vdc)

hre

20
5.0

70

C;ollector—Emitter Saturation Voltage
(Ic = 4.0 Adc, Ig = 400 mAdc)
b (Ic = 10 Adc, Ig = 3.3 Adc)

VCE(sat)

1.1
3.0

Vdc

E%ase—Emitter On Voltage
(ic = 4.0 Adc, Vg = 4.0 Vdc)

VBE(on)

1.8

vdc

SECOND BREAKDOWN

econd Breakdown Collector Current with Base Forward Biased
t (VGE =30 Vdc, t = 1.0 s; Nonrepetitive)

Isfo

3.0

Adc

DYNAMIC CHARACTERISTICS

Current Gain — Bandwidth Product .
E (Ic =0.5 Ade, VG = 10 Vde, f = 1.0 MHz)

25

MHz

$maII-SignaI Current Gain
i (VCE =4.0 Vde, Ig = 1.0 Ade, f = 1.0 kHz)

hie

15

kHz

(1), Pulse Test: Pulse Width = 300 ps, Duty Cycle < 2.0%.

NCSTE: For additional design curves, refer to electrical characteristics curves of 2N3055.

l

- 100
oA w
%j %
«C 4+
> 300 us -1
E 10 N DS 1.0ms\ w
(v ] ~ S - N
=} 50 e
‘;L:) 3.0 . i { SUN10ms N
g! 20| ____ SECONDARY BREAKDOWN LIMIT .
@i 1,0 |z —=-— BONDING WIRE LIMIT N
A E —— THERMALLIMIT @ Tg=25°C
O 05 " —t
5? 23 1= 150°C

! |

, 01 [ 1 1

R T 20 40 60 10 20 40 60

¥ VCE, COLLECTOR-EMITTER VOLTAGE (VOLTS)

Figure 2. Maximum Rated Forward Bias
Safe Operating Area
]

There are two limitations on the power handling ability of a
transistor: average junction temperature and second break-
down. Safe operating area curves indicate Ic — VCE limits of
the transistor that must be observed for reliable operation;
i.e., the transistor must not be subjected to greater dissipa-

tion than the curves indicate.

The data of Figure 2 is based on T¢ = 25°C; Tj(pk) is
variable depending on power level. Second breakdown pulse
limits are valid for duty cycles to 10% but must be derated for

temperature.

bt NP P R —
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PACKAGE DIMENSIONS

TIP3055 TIP2955
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CASE 340D-02

ISSUE B

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANS!

Y14.5M, 1962,
2. CONTROLLING DIMENSION: MILLIMETER.

MILLIMETERS | INCHES
MIN_| MAX | WIN | MAX
— | 2035 | — | 0801 |
1470 | 1520 | 0579 | 0598 |
470 | 490 | 0185 | 0.193
190 | 130 | 0043 | 0.051
117|137 | 0046 | 0.054
540 | 555 | 0213 | 0219 |
200 | 300 | 0079 | 0.118
050 | 078 | 0020 | 0.031 |
31,00 REF 1220 REF
— {16 — [ 0638

400 |_ 410 | 0.158 | 0.161
20| 0717

"17.80 1 1820 | 0701
4.00 REF 0.157 REF.

1.75 REF 0.069

<:morxc_::mmoou>l§

STYLE 1:
PIN1. BASE
. COLLECTOR
. EMITTER
. COLLECTOR

A~

R O e i T T e o P U

e e

|
|
|
|
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MOTOROLA
1

RETRIGGERABLE MONOSTABLE
MULTIVIBRATORS
!

Th’ese dctriggered multivibrators feature pulse width control by three meth-
ods. The basic pulse width is programmed by selection of external resistance
and apacitance values. The LS122 has an internal timing resistor that allows
the qlircuits to be used with only an external capacitor. Once triggered, the ba-
sic pulse width may be extended by retriggering the gated low-level-active (A)
or htgh-level-active (B) inputs, or be reduced by use of the overriding clear.

o OVerriding Clear Terminates Output Pulse

¢ Compensated for Vo and Temperature Variations

e DC Triggered from Active-High or Active-Low Gated Logic Inputs

. R:etriggerable for Very Long Output Pulses, up to 100% Duty Cycle

. Ir}temal Timing Resistors on LS122

e

SN54/74LS123 (TOP VIEW)
(SEE NOTES 1 THRU 4)

i Vo Cest Cest 10 20 CLR 28 2A
i [i6] [1s] [1] [re] [r2] [it] [ro] [o1

aH CLR

> A Q

CLRQ la

T el [T Lo LsT Lol L2 [ed

1A 1B 1 1Q 2Q 2 2 GND

CLR Cext Pext/
Cext

SN54/74LS122 (TOP VIEW)
(SEE NOTES 1 THRU 4)

Rext/
Ve Cext NC Cet NC R Q

[1e] [l el [] [] o] [o]

1 Fint
Q

TN v AR r———— O e -

D)

cp @

Gl T2l TeT TeJ Ls] Lef Lol

Al A2 Bl B2 CLR Q GND
NC — NO INTERNAL CONNECTION.

NOTES:
}1. An external timing capacitor may be connected between Ceyt and Rgy/Caxt (posltive).

* 2. To use the internal timing resistor of the LS122, connect Rjnt to V.

l 3. For improved pulse width accuracy connect an external resistor between Rext/Cext and
I Vcc with Ryt open-circuited.

| 4. To obtain variable pulse widths, connect an external variable resistance between Rin/Cext

i andVce.

SN54/74L.S5122
SN54/74LS123

RETRIGGERABLE MONOSTABLE

MULTIVIBRATORS
LOW POWER SCHOTTKY

>
-‘%

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

-
-]
-‘%

D SUFFIX
SOIC
CASE 751B-03

%

16

J SUFFIX
CERAMIC
CASE 632-08

N SUFFIX
PLASTIC
CASE 646-06

_.
s
< =iy
-
-

D SUFFIX
SolC

14 CASE 751A-02

»

ORDERING INFORMATION

SN54LSXXXJ Ceramic
SN74LSXXXN Plastic
SN74LSXXXD SOIC

FAST AND LS TTL DATA

]
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SN54/74LS122 « SN54/74LS5123

| LS122
) FUNCTIONAL TABLE
i INPUTS OUTPUTS
GLEAR Al A2 Bl B2 Q
o X X X X L H
X H H X X L H
X X X L X L H
X X X X L L H
H L X ) H || 1w
i H L X H Tl
] H X L 1 H ||
H X L H Tl
H H l H H |lJv | 1r
{ H { { H H {JL | 1r
{ H I H H H ||
) L X H H || 1r
Por X L H H || ar

TYPICAL APPLICATION DATA
The output pulse tw is a function of the external compo-
nents;, Cextand Rextor Cextand Rintonthe LS122.Forvalues
of Cext = 1000 pF, the output pulse at Vec=5.0Vand VRC =
5.0 V (see Figures 1, 2, and 3) is given by
| tw = K Rext Cext where K is nominally 0.45

if dext is on pF and Rext is in kQ2 then tyy is in nanoseconds.

Th§ Cext terminal of the LS122 and LS123 is an intemnal
connection to ground, however for the best system perfor-
mance Cext should-be hard-wired to ground.

Care shouid be taken to keep Rext and Cext as close tothe
monostable as possible with a minimum amount of inductance
between the Rext/Cext junction and the Rext/Cext Pin. Good
groundplane and adequate bypassing should be designed
into the system for optimum performance to insure that no
false, triggering occurs.

It %hould be noted that the Cext pin is internally connected
to ground on the LS122 and LS123, but not on the LS221.
Therefore, if Cgxt is hard-wired extemnally to ground, substitu-
tion of a LS221 onto a LS123 socket will cause the LS221 to
becqgme non-functional.

Tlie switching diode is not needed for electrolytic capaci-
tance application and should not be used on the LS122 and
LS123.

Tq find the value of K for Cext = 1000 pF, refer to Figure 4.
Variations on VoG or VRC can cause the value of Kto change,
as can the temperature of the LS123, LS122. Figures 5 and
6 shotv the behavior of the circuit shown in Figures 1 and 2 if

LS123
FUNCTIONAL TABLE
INPUTS OUTPUTS
CLEAR A B Q a
L X X L H
X H X L H
X X L L H
H L T | o
H { H | 1T
T L H [JL =r

separate power supplies are used forVCC andVRe. fVceis
tied to VRC, Figure 7 shows how K will vary with Vo and
temperature. Remember, the changes in Rext and Cext with
temperature are not calculated and included in the graph.

As long as Cext = 1000 pF and 5K < Rext < 260K
(SN74L5122/123) or 5K < Rext < 160 K (SN54LS122/123),
the change in K with respect to Rext is negligible.

If Cext < 1000 pF the graph shown on Figure 8 can be used
to determine the output pulse width. Figure 9 shows how Kwill
changefor Cext<1000pFifVccand VRcare connectedtothe
same power supply. The pulse width ty in nanoseconds is
approximated by

tw = 6 +0.05 Cext (PF) + 0.45 Rext (k@) Cext + 11.6 Rext

In order to trim the output pulse width, it is necessary to
include avariable resistor between Vg and the Rext/Cext pin
or between Vo and the Rext pin of the LS122. Figure 10, 11,
and 12 show how this can be done. Regxt remote should be kept
as close to the monostable as possible.

Retriggering of the part, as shown in Figure 3, must not
occur before Ceyt is discharged or the retrigger pulse will not
have any effect. The discharge time of Cext in nanoseconds is
guaranteed to be less than 0.22 Cext (pF) and is typically 0.05
Cext (PF).

For the smallest possible deviation in output pulse widths
from various devices, it is suggested that Cext be kept

> 1000 pF.

L A —
—— SRS Typen Creen T oS
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s rrm————— T TR akS

§
GUéRANTEED OPERATING RANGES

S{(mbol Parameter Min Typ Max Unit
Véc Supply Voltage 54 45 5.0 5.5 v
74 4.75 5.0 5.25
Tpi Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70

IOH Output Current — High 54, 74 -0.4 mA
lo%_ Output Current — Low 54 4.0 mA

: 74 8.0
Rext External Timing Resistance 54 5.0 180 kQ

i 74 5.0 260
Céxt External Capacitance 54,74 No Restriction
Rext/Cext | Wiring Capacitance at Rext/Cext Terminal 54,74 ‘ 50 pF

WAVEFORMS
:
RETRIGGER
PULSE (See Application Data)

[

1 B INPUT

|

! |

i QOUTPUT _ | |

fe— tw »| OUTPUT WITHOUT RETRIGGER

| EXTENDING PULSE WIDTH

I

|

1

} B INPUT

I CLEAR INPUT CLEAR PULSE

e ——T1 —l OUTPUT WITHOUT CLEAR PULSE

{

QOUTPUT | |

OVERRIDING THE OUTPUT PULSE

FAST AND LS TTL DATA
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SN54/74L.S122 « SN54/74L.5123

DC CI'jARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

[ Limits
Symf?ol Parameter Min Typ Max Unit Test Conditions
r
: Guaranteed Input HIGH Voltage for
ViH iJ Input HIGH Voltage 2.0 \ All Inputs
54 0.7 Guaranteed Input LOW Voltage for
ViL l Input LOW Voltage - 0B v Al Inputs
VIK { input Clamp Diode Voltage -0.65 -15 v Vee = MIN, iy =-18 mA
54 2.5 3.5 v VGG = MIN, IoH = MAX, VN = VIH
Vop{ Output HIGH Voltage 4 7 o5 v or Vy per Truth Table
i 54,74 0.25 0.4 \ loL=4.0mA | Vcc=VccMIN,
Vo Output LOW Voltage VIN = VL or VIH
74 0.35 0.5 v ioL=8.0mA per Truth Table
! 20 pA Vog = MAX, VIN=2.7V
H | Input HIGH Current
0.1 mA Voo =MAX, ViN=7.0V
L ¢ Input LOW Current -0.4 mA Voo =MAX, VN =04V
los Short Circuit Current (Note 1) -20 -100 mA Ve = MAX
Icc, Power Supply C L5122 i A | Voo =MAX
ower Sy urrent m. =
ol PRy LS123 20 ce
Note 1;Not more than one output should be shorted at a time, nor for more than 1 second.
|
AC CHARACTERISTICS (Ta = 25°C, Vo =5.0V)
' Limits
Syn':lbol Parameter Min Typ Max Unit Test Conditions
¥
tPLY Propagation Delay, A to Q 23 33 ns
t Propagation Delay, A to
PHL pag Y, Q 32 45 Cext =0
tp:E Propagation Delay, B to Q 23 44 s CL=15pF
tp | Propagation Delay, B to Q " 34 56 Rext = 5.0 kQ
3 =2.0kQ
tPLH Propagation Delay, Clear to Q 28 45 RL=20k
tPHL Propagation Delay, Clear to Q 20 27 ns
tW min AorBtoQ 116 200 ns Cext = 1000 pF, Rext = 10 kQ,
twl AtoBtoQ 4.0 45 5.0 ps | CL=15PR AL =20k
AC SETUP REQUIREMENTS (Tp =25°C, Voc =5.0V)
; Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tw, Pulse Width 40 ns
FAST AND LS TTL DATA
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Pin

o Vce

VRC
Rext $
4

Cext

SN54/74LS122 « SN54/74L.5123

@ Ve

% 0.1uF

Cext Rext!
ext

CLR

51Q

B

1A

vee
Q

1/2LS123

Q

—0 Pout

lll—l %
o

Figure 1

Pin

51Q

Vo  @Vce
Rext 3 )
p
_[ l Cext 0.1 uF

Cet Rext! Veco| ~
CLR Cext
B2 Q O Pout
g1 Lst22
A2 6 .
Al GND

Figure 2

Pout

W

— —

EXTERNAL CAPACITANCE, Ceyt (ptF)

0.001

—

RETRIGGER

Figure 3

10

K< Rex‘[s

260K

0.1

0.01

0.3

035 04

Figure 4

045 05
K

0.55

L

o ot f g -

FAST AND LS TTL DATA
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b T IV —

0.55 I 0.55 v I 5y I 0.55 |
VRe=5V cC= Cext = 1000 pF
Cext = 1000 pF / \ Cext = 1000 pF
¢s V. a4 05 \\ 05
/ // N\ kssoc ] 55
“ P / : \ K P——— 0°C \\
L 25°C —
0 P—
045 /°C/ /’ // 045 \\ 045 —
0° -
25°C -
/ ,// \\ 70°C
C 0,
! // / 125°C rRN 125°C
0.4 04 N 04
Zh AN
0.35 0.35 0.35
45 5 55 45 5 55 45 5 55
[ Vee VRC Vce=VRC
I
i
) Figure 5. K versus VcC Figure 6. K versus VRC Figure 7. K versus Vcc and VRC
3
100000
o
o V-
~A o
| L~ /;l o g
Rext=260kQ 1~ L 1
10000 Rogt= 160k -] T AT ALAA
E > ll
- P I
3 @ — 1 P P
£ > > — —7
| E — — = e S a
= = - L~ P
! A A
' “9" _______/ p= L v
: > 1000 — —
>
'é - N\ ,I -~
5 - . P
© el - N
= L~
- [ ~
et ot
L AN
RO\ Rext = 80 kQ
‘“t Rext = 40 kQ
A—\— Rext = 20 kQ
Rext= 10kQ
k Rex‘ =5kQ
i
| | L |1l
l 103 10 100 1000

Cext, EXTERNAL TIMING CAPACITANCE (pF)

Figure 8

FAST AND LS TTL DATA
5-6

P e ST S SR TR BT



T AER X M Mo S e —

SN54/74LS122 « SN54/74LS123

0.65
\ Cext =200 pF
-55°C
.\ \
06 ‘%
25°C
%\
125°C
0.5
45 4.75 5 5.25 55
Ve VOLTS
Figure 9
vee
Rext
Rext REMOTE
PIN7 ~AAA —_—
OR15 M
F Cext
PING |
OR 14
——

Figure 10. LS123 Remote Trimming Circuit

XL e wn sEe o e c——— ———— - -
- = cr— —— s e el s ———— e

e

[ . m—— i ST R TR LR S A o
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Vce
PIN9 e——— OPEN
Rext
PIN13 -MN— _———
:: Cext

Figure 11. LS122 Remote Trimming Circuit Without Rext

vece

Rext
REMOTE

PING o -

PIN 13 =1

AV
J1

PIN 11 &————¢

Figure 12. LS122 Remote Trimming Circuit with Rint

FAST AND LS TTL DATA
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CMOS Quad Bilateral Switch

Features

« For Transmission or Multiplexing of Analog or Digital
Sigfpals

« High Voltage Types (20V Rating)
. 151 Digital or 7.5V Peak-to-Peak Switching
. 12.’;9 Typical On-State Resistance for 15V Operation

* Switch On-State Resistance Matched to Within 5Q
Over 15V Signal Input Range

. Or{-State Resistance Flat Over Full Peak-to-Peak Sig-
nal Range

y
« High On/Off Output Voltage Ratio
- 80dB Typ. at FIS = 10kHz, RL = 1kQ

+ High Degree of Linearity: <0.5% Distortion Typ. at
FIS = 1kHz, VIS = 5Vp-p, VDD - VSS > 10V, RL = 10kQ

 Extremely Low Off-State Switch Leakage Resulting in
V?'ry Low Offset Current and High Effective Off-State
Resistance: 10pA Typ. at VDD - VSS = 10V, T, = +25°C

 Extremely High Control Input Impedance (Control Cir-
cuit Isolated from Signal Circuit): 10'2Q Typ.

» Low Crosstalk Between Switches: -50dB Typ. at FIS =
8MHz, RL = 1kQ

o Matched Control Input to Signal Output
?apacitance: Reduces Output Signal Transients

 Frequency Response, Switch on = 40MHz (Typ.)

. {00% Tested for Quiescent Current at 20V

« 8V, 10V and 15V Parametric Ratings

* Meets All Requirements of JEDEC Tentative Standard

$B” Series CMOS Devices”
[

Applications
i

* Analog Signal Switching/Multiplexing
i Signal Gating - Modulator

Squelch Control - Demodulator
L Chopper - Commutating Switch

» Digital Signal Switching/Multiplexing

—

Transmission Gate Logic Implementation

Analog to Digital & Digital to Analog Conversion

A

E Analog Signal Gain

|

Description

CD4066BMS is a quad bilateral switch intended for the
transmission or multiplexing of analog or digital signals. It is
pin for pin compatible with CD4016B, but exhibits a much
lower on state resistance. In addition, the on-state resistance
is relatively constant over the full input signal range.

The CD4066BMS consists of four independent bilateral
switches. A single control signal is required per switch. Both
the p and the n device in a given switch are biased on or off
simultaneously by the control signal. As shown in Figure 1,
the well of the n channel device on each switch is either tied
to the input when the switch is on or to VSS when the switch
is off. This configuration eliminates the variation of the switch
transistor threshold voltage with input signal, and thus keeps
the on-state resistance low over the full operating signal
range.

The advantages over single channel switches include peak
input signal voltage swings equal to the full supply voltage,
and more constant on-state impedance over the input signal
range. For sample and hold applications, however, the
CD4016B is recommended.

The CD4066BMS is supplied in these 14-lead outline pack-
ages:

Braze Seal DIP H4Q
Frit Seal DIP HiB
Ceramic Flatpack H3W

No. 13B, “Standard Specifications for Description of/

« Digital Control of Frequency, Impedance, Phase, and

Pinout
CD4066BMS
TOP VIEW
INOUT A [T] ha] vDD
ouTAN A [2] h3] CONT A
ouTanB [3] 2] CONT D
vouT B [4] 1] INOUT D
contB 5] 0] OUTAN D
conTc [6] 9] outanc
vss [7] 3] vouTC

CAU’Il'ION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures.
7-966

Copyright © Harris Corporation 1992

File Number 3319



|
|

Specifications CD4066BMS

AbsolLte Maximum Ratings

DC Supply Voltage Range, (VDD) ............... -0.5V to +20V
(Voltdge Referenced to VSS Terminals)

Input Vpltage Range, At Inputs ............. -0.5V to VDD +0.5V

DC lnppt Current, AnyOne Input .............ccovvnen.n. +10mA

Operating Temperature Range. ............... -55°C to +125°C
Package Types D, F, K, H

Storage Temperature Range (TSTG)........... -65°C to +150°C

Lead Temperature (During Soldering) ................. +265°C

At Distance 1/16 + 1/32 Inch (1.59mm  0.79mm) from case for

Reliability Information

Thermal Resistance ................ 6ja Bc
Ceramic DIP and FRIT Package..... 80°C/W 20°C/W
Flatpack Package ................ 70°C/W 20°C/wW

Maximum Package Power Dissipation (PD) at +125°C
For TA = -55°C to +100°C (Package Type D, F, K)...... 500mW
For TA = +100°C to +125°C (Package Type D, F,K) ..... Derate

Linearity at 12mW/°C to 200mW
Device Dissipation per Output Transistor 100mW
For TA = Full Package Temperature Range (All Package Types)

10s I\Aaximum JunctionTemperature . . ........cii i iiiiiii e +175°C
f TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS
g' GROUP A LIMITS
PARAMETER SYMBOL CONDITIONS (NOTE 1) SUBGROUPS| TEMPERATURE MIN | MAX [UNITS
Supply Current IDD  |VDD =20V, VIN = VDD or GND 1 +25°C - 05 | pA
v 2 +125°C . 50 | pA
5' VDD = 18V, VIN = VDD or GND 3 -55°C . 05 | pA
Input’Leakage Current L VC = VDD or GND 1 +25°C -100 - nA
E 2 +125°C <1000 | - nA
' 3 -55°C -100 - nA
Inputi Leakage Current H VC = VDD or GND 1 +25°C - 100 nA
: 2 +125°C . 1000 | nA
j 3 -55°C - 100 | nA
Input/Output Leakage 10ZL VvC=0V,VIS=18V, |VDD=20 1 +25°C -100 - nA
Currrnt (Switch OFF) 382 - ?;/\,/ws =0V, > 77250 oo - vy
, VDD = 18V 3 -55°C -100 - nA
: 10ZH VDD =20 1 +25°C . 100 | nA
3 2 +125°C - 1000 | nA
; VDD = 18V 3 -55°C - 100 | nA
On ;hesistance RON5 |vC=VDD,RL=10kW |VDD = 5V 1 +25°C 1050 . Q
g RON10 ;‘,’é‘é";;d VDD~ Iypp=1ov 1 +25°C 20 | - | @
) RON15 VDD = 15V 1 +25°C 240 - Q
. VIS = VSS to VDD
On Resistance RON5 |vDD =5V 1,2 +125°C - 1300 | Q
{ -55°C - 8o | @
Ort Resistance RON10 |vDD = 10V 1,2 +125°C - 550 | Q
; ) -55°C - 310 | Q
On Resistance RON15 (VDD =15V 1,2 +125°C - 320 Q
-55°C - 220 { Q
Functionat F VDD = 2.8V, VIN = VDD or GND 7 +25°C VOH> | VOL < v
(Nibte 3) VDD = 20V, VIN = VDD or GND +25°C VDD/2 | VDD/2
i VDD = 18V, VIN = VDD or GND 8A +125°C
j VDD = 3V, VIN = VDD or GND 8B -55°C
Spuitch Threshold SWTHRH5 |VDD = 5V, VC = 1.5V, VIS = GND 1,2,3 [+25°C, +125°C, -55°C| 4.1 - v
Al-=100kto VDD I'SWTHRH15 VDD = 15V, VC = 2V, VIS = GND 1.2,3  |+25°C, +125°C, -55°C| 14.1 | - | V
N Threshold Voltage VNTH |VDD =10V, ISS = -10pA 1 +25°C 28 |07 ]| V
Fi Threshold Voltage VPTH |VSS=0V,IDD = 10pA 1 +25°C 07 | 28 v

|
i
|
|
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i Specifications CD4066BMS
|

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS

4
i
: GROUP A LIMITS
PABAMETER SYMBOL CONDITIONS (NOTE 1) SUBGROUPS| TEMPERATURE MIN | MAX [UNITS
Controélnput Low VILC5 |vDD=5V 1,2,3 +25°C, +125°C, -55°C| - 1 \Y
Voltagg (Note 2) — 0 or 550 R Vv
IS! < 10pa, VIS = VSS, VILC15 |VvDD =15V 1,2,3 +25°C, +125°C, -55°C 2
VOS = VDD and
VIS= VPD, VOS =VSS
Contro) Input High VIHC VDD =5V, llISI = .51mA, 4.6V < 1 +25°C 3.5 - v
Volta VOS < 0.4V
(e . Figure 2) VDD = 5V, llIS| = .36mA, 4.6V < 2 +125°C 35 | - | V
VIS =SS and VIS = VOS < 0.4V
vDD ; .
: VDD =5V, llIS] = .64mA, 4.6V < 3 -55°C 3.5 - v
E VOS < 0.4V
: VIHC VDD = 15V, IlIS] = 3.4mA, 13.5V < 1 +25°C 11 - v
I VOS «<1.5V
B VDD = 15V, llIS] = 2.4mA, 13.5V < 2 +125°C 11 - v
] VOS < 1.5V
! VDD = 15V, llIS| = 4.2mA, 13.5V < 3 -55°C 1 - A
! VOS <1.5V
NOT?S: 1. All voltages referenced to device GND, 100% testing being 3. VDD = 2.8V/3.0V, RL = 100K to VDD
implemented. VDD = 20Vv/18V, RL = 10K to VDD
F 2. Go/No Go test with limits applied to inputs.
i TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS
GROUP A LIMITS
i PARAMETER SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE| MIN MAX UNITS
Profagation Delay TPLH |VC=VDD =5V, VSS =GND 9 +25°C - 40 ns
gug‘al Input to Signal TPHL | (Notes 2, 3) 10, 11 +125°C, -55°C N 54 ns
utput
Probagation Delay TPHZ/ZH | VIS = VDD =5V (Notes 1, 2) 9 +25°C - 70 ns
Turh-On, Tum-Oft TPLz/ZL 10, 11 +125°C, -65°C | - 95 ns
NOTI'ES:
1. CL = 50pF, RL = 1K, Input TR, TF < 20ns.
2. ‘-55°C and +125°C limits guaranteed, 100% testing being implemented.
3. 'CL = 50pF, RL = 200K, Input TR, TF < 20ns.
E TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS
i LIMITS
! PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE| MIN MAX UNITS
Supply Current IDD |VvDD =5V, VIN = VDD or GND 1,2 -55°C, +25°C - 0.25 HA
l +125°C - 7.5 HA
VDD = 10V, VIN = VDD or GND 1,2 -55°C, +25°C - 0.5 pA
+125°C - 15 HA
VDD = 15V, VIN = VDD or GND 1,2 -55°C, +25°C - 0.5 pA
¢ +125°C - 30 HA
Control Input Low VILC10 |VDD =10V 1,2 +25°C, +125°C, - 2 v
Voltage -55°C
10S! < 10pa, VIS = VSS,
VOS = VDD and
YIS =VDD, VOS =VSS
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Specifications CD4066BMS

E TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)
. LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE|{ MIN MAX UNITS

ControLlnput High VIHC10 | VDD = 10V, VIS = VDD or GND 2 +25°C, +125°C, 7 - v
Voltage (See Figure 2) -55°C
Propagation Delay TPLH |VDD=10V 1,2,3 +25°C - 20 ns
glgﬂikgﬂfﬁﬁf’ TPHL  TUDD = 15V 1,2,3 +25°C - 15 ns
Propagation Delay TPHZ/ZH { VDD = 10V 1,2,3 +25°C - 40 ns
Turn-On, Tum-Oft TPLZZL IVbD = 15v 1,2.3 +25°C - 30 ns
Input Capacitance CIN Any Input 1,2 +25°C - 7.5 pF
NOTES:

1. Alj voltages referenced to device GND.
2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized
on initial design release and upon design changes which would aftect these characteristics.

3. cl = 50pF, RL = 200K, Input TR, TF < 20ns.

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS

Ll

LIMITS
iPARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE| MIN MAX | UNITS
Sup;:)Iy Current 1DD VDD = 20V, VIN = VDD or GND 1,4 +25°C - 25 pA
N Threshold Voltage VNTH [vDD =10V, ISS =-10pA 1,4 +25°C 2.8 -0.2 v
N THreshold Voltage AVTN |VDD =10V, ISS =-10uA 1,4 +25°C - 1 \)
Delt?
P Tﬁreshold Voltage VTP VSS =0V, IDD = 10pA 1,4 +25°C 0.2 2.8 \
P Threshold Voltage AVTP |vsS =0V, IDD = 10pA 1,4 +25°C - +1 \
Delga )
Furictional F VDD = 18V, VIN = VDD or GND 1 +25°C VOH> | VOL < v
| VDD = 3V, VN = VDD or GND vDD72 | VDD/2
Propagation Delay Time | TPHL |VDD=5V 1,2,3,4 +25°C . 1.35x ns
! TPLH +25°C
' Limit
NC@T ES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit.
2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record
E TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C
PARAMETER SYMBOL DELTA LIMIT
g Supply Current - SSI IDD +0.1uA
s ON Resistance - - RONDEL10 |+ 20% x Pre-Test Reading
I
: TABLE 6. APPLICABLE SUBGROUPS
; MIL-STD-883
b CONFORMANCE GROUP METHOD GROUP A SUBGROUPS READ AND RECORD
Initial Test (Pre Burn-In) 100% 5004 1,7.9 IDD, 10L5, IOH5A, RONDEL10
Irl;terim Test 1 (Post Bum-In) 100% 5004 1,7,9 IDD, IOL5, IOH5A, RONDEL10
Interim Test 2 (Post Bumn-In) 100% 5004 1,7.9 1DD, I0OL5, IOH5A, RONDEL10
i PDA (Note 1) 100% 5004 1,7, 9, Deltas
I{\terim Test 3 (Post Burn-In) 100% 5004 1,7,9 DD, IOL5, IOHSA, RONDEL10
PDA (Note 1) 100% 5004 1,7,9, Deltas
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TABLE 6. APPLICABLE SUBGROUPS (Continued)

i MIL-STD-883
7 CQNFORMANCE GROUP METHOD GROUP A SUBGROUPS READ AND RECORD
Final Test 100% 5004 2,3, 8A,8B,10, 11
Group;f\ Sample 5005 1,2,3,7,8A,88B,9,10, 11
Group B Subgroup B-5 Sample 5005 1,2,3,7, 8A,88B,9,10, 11, Deltas Subgroups 1, 2, 3, 9, 10, 11
] Subgroup B-6 Sample 5005 1,7.9
Group,D Sample 5005 1,2,3,8A,8B,9 Subgroups 1,2 3
NOTE3 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2.
E TABLE 7. TOTAL DOSE IRRADIATION
MIL-STD-883 TEST READ AND RECORD
CONFORMANCE GROUPS METHOD PRE-IRRAD POST-IRRAD PRE-IRRAD POST-IRRAD
Group E Subgroup 2 5005 1,7,9 Table 4 1,9 “Table 4
|
' TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS
i OSCILLATOR
: FUNCTION OPEN GROUND vDD gV +-0.5V 50kHz 25kHz
Static Bum-In 1 (Note 1) 2,39, 10 1,4-8,11-13 14
Stati¢ Bum-In 2 (Note 1) 2,3,910 7 1, 4-6, 8, 11-14
Dyn§mic Bum-In (Note 1) - 7 14 2,3,9,10 5,6,12,13 1,4,8, 11
lrradjation (Note 2) 2,39 10 7 1,4-6, 8, 11-14

NO

1. Each pin except VDD and GND will have a series resistor of 10K+ 5%, VDD = 18V + 0.5V
2. Each pin except VDD and GND will have a“series resistor of 47K+ 5%;

Group E, Subgroup 2, sample size is 4 dice/wafer, O failures, VDD

10V £ 0.5V
Fu}rctional Diagram
TRUTH TABLE EACH SWITCH
] NPUT uT
INOUT E 14| voD INPU ourp
SIG A sxv —L vC VIS VoS
oun 2|4 ™ 13| coNTROL A 1 0 0
[ 1 1 1
OUTAN E— SW 12| CONTROLD
SIGB D 0 0 Open
INOUT E . L 1] wvour 0 1 Open
W ‘ SIGD Positive Logic: Switch ON VC = “1"
CONTROL B E B LE OUTAN Switch OFF VC = *0”
conTROLC | 6 9 | outan
Sw SIGC
vss E gk INOUT

= TS0 mrny ol
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Schematic
;
E SWITCH
CONTROL /N \
/T \ {vis
| 1
| et
i EFnpl  Let
i out
H ‘ N VoS
CONTROL 1
ve, N
SIGNAL LEVEL RANGE:
VSS < VIS < VDD

i

}
FIGURE 1. SCHEMATIC DIAGRAM OF 1 OF 4 IDENTICAL SWITCHES AND ITS ASSOCIATED CONTROL CIRCUITRY

NORMAL OPERATION CONTROL
LINE BIASING:

SWITCH ON, VC “I" = VDD
SWITCH OFF, VC “O" = VSS

vDD

* ALL CONTROL INPUTS ARE
PROTECTED BY THE CMOS
PROTECTION NETWORK

NOTE: Vss

All “P" Substrates
Connected to VDD

s

I

CD4066BMS

1 OF 4 SWITCHES vos

=
7]

_ IVis-vos!
- sl

RE 2. DETERMINATION OF RON AS A TEST CONDITION
FOR CONTROL INPUT HIGH VOLTAGE (VIHC)

SPECIFICATION

FIG

iR e e e v P o

i} MEASURED ON BOONTON
CAPACITANCE BRIDGE

MODEL 75A (1MHz)

TEST FIXTURE CAPACITANCE

NULLED OUT

CDA4066BMS _
1 OF 4 SWITCHES °

J, coS 7=
VSS = -5V _’L

FIGURE 4. CAPACITANCE TEST CIRCUIT

._._._..m..____,___,,_n_
Q
Q
»

ICIS

1

VC=VDD vDD
ALL UNUSED INPUTS
I T ARE CONNECTED TO VSS
Vis VoS
CD4066BMS
| 1 OF 4 SWITCHES
‘ 50 <&
I < 200k
voo—" M=  yss PF 3
¥ EI‘ = tf = 20n8 '

FllIGURE 6. PROPAGATION DELAY TIME SIGNAL INPUT (VIS)
! TO SIGNAL OUTPUT (VOS)

KEITHLY 160 DIGITAL

VoD MULTIMETER
10kQ l + s * =
RANGELY He
1., %Y __ | mosELEY
vss I JrLorTer ) 705

L

FIGURE 3. CHANNEL ON-STATE RESISTANCE MEASURE-

MENT CIRCUIT
VC =VSS VDD
VIS=VDD]  cpagseBMS ALL UNUSED TERMINALS
©—1 1 OF 4 SWITCHES ARE CONNECTED TO VSS

VSS

FIGURE 5. OFF SWITCH INPUT OR OUTPUT LEAKAGE

Hov ve VDD  ALL UNUSED TERMINALS
tr = tf = 20ns *—l T ARE CONNECTED TO VSS
VISt cpacesems | YOS
1 OF 4 SWITCHES
10kQ

1kQ

FIGURE 7. CROSSTALK CONTROL INPUT TO SIGNAL OUTPUT

[
]
F
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3.1.2. Coin validator module

' 1;12, electronic validator in ROTOR 1 PLUS is-ableste ,:.z?liﬁa;ta'-saaﬁjtc.,6 e

different coins according to the following parameters:
! .. ¢
|
» diameter;

 alloy content;
» thickness.
i

Tr}e coin set programmed is stored in the PROM and comprises
following coins: -
' ' -1 Baht

! -5 Baht
1 -10 Baht

For following description, pleaseé refer to the block diagram in fig. 3.1.2.

The validator is essentially composed of three oscillators HF2, LF and
HRFI which oscillate, in absence of coins, at the so called "free”
frEequency. The latter is in the range of high frequencies for HF2 and
HF1 (typically from 500 KHz and 1.500 KHz) and In the range of the low
Icéw frequency for LF oscillator 80 to 200 KHz). The oscillators are
c'bnnected to the three inductive sensors mounted where th.e coin

passes.-

\Yhen the coin passes the runway (which is inclined at 10 degrees in
order to improve the adherence], it makes the free frequency of the
o:scillator change and the shift will be measured by a CMOS LSI control
qircuit and by a PROM.

{

The function of the LSI is essentially to compare the frequency shift.
?neasured for each oscillator., with preprogrammable lmits in PROM
these limits aré established after statistical sampling of a large number

of coins).

DRAFT
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[
"}ne result of such an- operatlon is the validation or the rejection of a

R S O IR it T R A T

(,Ulu

PE;fter validation the "Type of Coin" is brought out on one of the six
eodes denominated A, B, C, D, E, F, while the signal "validated” (wh1ch

nables the logic) is given on the "Accept” code.

lmwen the ROTOR 1 PLUS is on-hook, the validator is switched off, and
i;f a coin is introduced, it wﬂl be directly-returned.

i .
Jn order to consume less power, the validator goes into "standby mode"

{Nhen there are no coins being validated. Only the HF2 sensor, and the )
(,SI circuitry are active. :
-

When a coin Is inserted into the ROTOR 1 PLUS, the LSI control circuit
will send a signal to the Power-up logic. This activates two oscillators '

lHFl and LF to validate coins.

‘ .
The LSI control circuit measures the frequency shift as the coin passes.

lAs a result of the use of high frequencies, the oscillators HF1 and HFZ2,
jand the LSI circuit can measure the characteristics of the coin. The
veffective depth of penetration of the electromagnetic waves is dependent
on the conductivity of the coin material. This is kown as the "SKIN

EgFFECT%
I

The frequency of the LF oscillator, however, is very low, enough to
| permit the electromagnetic wave to go into the material. Thus the
I .

measurement will not be influenced by the SKIN EFFECT but by the

conductivity and the permeability of the material.

As the frequcncw is low, the frequency shift cannot directly be

measured. In this case the signal coming out from the LF oscillator is
amplified and rectified and squared. At the output of this circuit there

3.5
DRAFT
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will be an analogue signal which is proportion

al to thé amplitude of the

os<§111at10n )
//F circuit w111 convert this signal into. a freguengy.whick. sl hEn

anflyzed

® ‘E‘“ N L=
§ | =
| .
5 ~ I3
é I
i by
| o 0
| [N
- || <= [ > =
0] o0 =" @m
{ N ol
A

(10 <

t N
: Fig. 3.1.2 - Validator -
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