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This project proposes a Top-Up Mobile Vending Machine. It is able to use for multi network
operators by insert coins at least 5 baht. This machine is composed with insert coin subsystem that
connected with controller unit, LCD monitor and key pad for shown any information and user
interfacing. The controller is connected with mobile phone serial port which is communicated among
network operators. The controller unit will be send request syntax to mobile phone with refill money

commands to particular network operator.
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MARUIN N.

Code in Microcontroller



-**************************************************
>

;Code Mobile Top-Up Vending Machine

.**************************************************
>

LCD _EN BIT P3.6
LCD RS BIT P3.7
LCD _ADDR EQU  030H
LCD DATA EQU 031H
KPAD_ROWO BIT P1.0
KPAD ROWI1 BIT Pi.1
KPAD ROW2 BIT P1.2
KPAD ROW3 BIT P13
KPAD COL2 BIT P14
KPAD COL1 BIT P1.5
KPAD COLO BIT P16
KPAD DATA EQU  032H
NUM_MONEY EQU  033H
C NUM_MONEY EQU  034H
MEM_MONEY EQU  035H
C_MEM MONEY EQU  036H
COPY ADDR EQU  037H
MEM_NUM_AIS EQU  040H
count_pulse EQU  050H
copy EQU  051H
char EQU 0521
ORG 0000
LIMP START

ORG  0030H
start: MOV  P2.#00000000B
MOV count_puise,#00

MOV  PO.#00H



MAIN:

SELECT:

LOOP:

CHK_I:

CHK 2:

CLR LCD EN

CLR  1CD RS

MOV  PCON,#00H
MOV  SCON,#50H
MOV  TMOD.#21H

MOV  THI1#0FAH

SETB TRI1

MOV P0,#00
ACALL INIT_LCD

ACALL LCD CLR
MOV  LCD_ADDR #80H
ACALL SET ADDR_LCD
MOV  DPTR,#CHOOSE
ACALL WRLINE LCD
MOV  LCD_ADDR #0COH
ACALL SET ADDR _LCD
MOV  DPTR#NETWORK
ACALL WRLINE LCD
MOV LCD_ADDR,#0CFH
ACALL SET ADDR_LCD
ACALL 1.CD_ON
MOV  P1#0FFH
ACALL GET KPAD
MOV AKPAD DATA
CINE A#1,CHK |
AIMP  AISI
CINE  A#2,CHK 2
AJMP DTACI

CINE A #3,1L.00P



AJMP TRUEI

AIJMP MAIN

AlS1: MOV  P0,#00000000B
CLR P05
SETB P0.0
LCALL DELAY 1S]
LCALL DELAY 1S]

SETB P0.5

ACALL INIT LCD
SELECT_A:  ACALL LCD CLR

MOV  LCD ADDR#80H

ACALL SET_ADDR_LCD

MOV  DPTR #AIS

ACALL WRLINE_LCD

MOV 1.CD ADDR#0COH

ACALL SET_ADDR_LCD

MOV  DPTR.#COST

ACALL WRLINE_LCD

MOV  LCD ADDR #0CFH

ACALL SET ADDR_LCD

ACALL LCD ON

MOV  P1#0FFH

CLR A

LCALL GETC :***Choose NUM_MONEY 20 30 50 ****

LCALL ToDropMedal

LCALL NUMB

MOV  LCD ADDR. #80H



DTACI:

SELECT D:

ACALL SET_ADDR LCD
MOV  DPTR #pleasewait

ACALL WRLINE LCD

LCALL UploadMoneyAis

LCALL DELAY 1S1
LCALL DELAY 1S1
LCALL DELAY 1S]

LCALL DELAY 1SI

MOV LCD_ADDR,#80H
ACALL SET _ADDR LCD
MOV  DPTR, #complete
ACALL WRLINE LCD
LCALL DELAY 1S1
LCALL DELAY 1S1

LCALL DELAY iS1

LIMP MAIN

MOV P0,#00000000B
CLR P05

SETB PO.1

LCALL DELAY 1S
LCALL DELAY 1SI

SETB P05

ACALL INIT LCD
ACALL LCD CLR

MOV  LCD _ADDR.#80H



ACALL SET ADDR 1CD
MOV  DPTR#DTAC
ACALL WRLINE LCD
MOV LCD ADDR #0COH
ACALL SET ADDR 1LCD
MOV  DPTR#COST
ACALL WRLINE LCD
MOV LCD_ADDR #0CFH
ACALL SET_ADDR LCD
ACALL LCD _ON

MOV  PL#OFFH

CLR A

LCALL GETC

LCALL ToDropMedal
LCALL NUMB

MOV  LCD ADDR,#80H

ACALL SET_ADDR _LCD
MOV  DPTR #pleasewait

ACALL WRLINE 1.CD

LCALL SameCodeTrueAndDtac

LCALL UploadMoneyDtac

LCALL DELAY iS!
LCAIL DELAY 1SI
LCALL DELAY 1S1

LCALL DELAY 1S!

MOV  1LCD ADDR,#80H
ACALL SET ADDR LCD
MOV DPTR. #complete

ACALL WRLINE LCD



TRUEI:

SELECT T:

LCALL DELAY 1S]
LCALL DELAY _ISI

LCALL DELAY IS|

LIMP MAIN

MOV P0,#00000000B
CLR  p0.5

SETB P02

LCALL DELAY ]S1
LCALL DELAY IS1

SETB P0.3

ACALL INIT LCD

ACALL LCD_CLR

MOV LCD_ADDR#30H
ACALL SET_ADDR_LCD
MOV  DPTR#TRUE
ACALL WRLINE 1.CD
MOV LCD _ADDR#0COH
ACALL SET_ADDR LCD
MOV DPTR#COST
ACALL WRLINE LCD
MOV LCD ADDR#CFH
ACALL SET_ADDR 1CD
ACALL LCD ON

MOV  P1#0FFH

CLR A

LCALL GETC

L.CALL ToDropMedat

LCALL NUMB



NUMB:

SELECT NA:

MOV LCD_ADDR_#80H
ACALL SET_ADDR LCD
MOV  DPTR #pleasewait
ACALL WRLINE LCD

L.CALL SameCodeTrueAndDtac

LCALL UploadMoneyTrue

LCALL DELAY 181
LCALL DELAY 1Si
LCALL DELAY 1Si

LCALL DELAY 1S}

MOV  LCD_ADDR,#80H
ACALL SET_ADDR_LCD
MOV  DPTR, #complete
ACALL WRLINE LCD

LCALL DELAY 1S]
LCALL DELAY ISl

LCALL DELAY 1SI

LIMP MAIN

ACALL INIT LCD
ACALL 1LCD CIR

MOV LCD_ADDR.#S0H
ACALL SET_ADDR_LCD
MOV DPTRANUM I

ACALL WRLINE_LCD



MOV LCD ADDR,#0COH
ACALL SET ADDR 1.CD
MOV  DPTR#NUM
ACALL WRLINE 1.CD

MOV  LCD_ADDR#0CSH
MOV  COPY_ADDR,#0C8H
ACALL SET_ADDR_LCD
ACALL LCD_ON

ACALL LCD BLINK

MOV Pl #0FFH

LCALL LOOP_NANA ; recei keypad and showNumber Tel.
RET

< o o o ok sk o sk ok o K ok ok ok sk ok o ok o Kok ok ok ok s ok ok o ook ok B ok oK ok oK oK o o ook o o sk sk ok sk sk ok o o ok ok ok
; ****MEM_MONEY * * HoA kg X

GET DATAL:

CANCEL:

ENT:

BYTE2LCD:

ToDropMedal:

LCALL GET _KPAD
CINE  AH#OAHENT

LIMP MAIN

CINE  A#OCH,GET DATAI1

RET

MOV A,count pulse

MOV  B#10

DIv AB

MOV  1.CD ADDR.#0CBH
ACALL SET_ADDR LCD
LCALL SHW lcd

MOV AB

LCALL SHW 1.CD

MOV C.PlL.7

IC ToDropMedal



five_coin:

wait_ent:

ten_coins:

wait_entl:

DELAY US:

MOV
LCALL
MOV
LCALL
MOV

LCALL

MOV
INC
CLR
ADD
ADD
MOV
MOV
LCALL
MOV

CINE

CINE

RET

CLR
ADD
ADD
MOV
MOV
LCALL
MOV
CINE
I.CALL
CINE

RET

MOV

DPTR,#10236
DELAY US
DPTR#10236
DELAY_ US
DPTR,#47120

DELAY US

C.PL7

ten_coins

A

A#S

A.count pulse
count;pulse,A
copy.A

BYTE2LCD

A copy
A,num_money, ToDropMedal
LCALL GET KPAD

AHOCH,wait_ent

A

AF#IO

A.count_pulse

count_pulse,A

copy.A

BYTE2LCD

A.copy

A.num_money. ToDropMedal
GET KPAD

A #OCH,wait_entl

THO.DPH



MOV TLO,DPL

SETB TR0
INB TF0,$
CLR TFO
CLR  TFO
RET

- % sk ok ok ok ok sk ok 3 sk o ok 3 ok ok ok ok o ok ok ok ok skeote oK ok S ke ok ok ok ok ok ok o ok ok ok 3k sk ok ok sk ok

LOOP NANA: MOV RO#40H
LOOP_NA: MOV R2#08H
LOOP NAL:  ACALL GET KPAD
MOV AKPAD DATA
CINE A HOBH.CHK NAO
MOV A#0
PUSH ACC
ACALL SHW LCD
POP  ACC
MOV @RO.A
INC RO
MOV LCD_ADDR.406H
ACALL SET ADDR LCD
INC  COPY_ADDR
CLR A
DINZ  R2J.O0P NAI

SIMP  1.OOP NAI

CHK_NAO: CINE A #0AH.CHK NA!
DEC  COPY ADDR
MOV LCD ADDR.COPY ADDR
ACALL SET ADDR LCD
SETB  LCD RS
MOV DPTR.#SPACE
MOV A#00L]

MOVC A@A+-DPIR



MOV  P2,A
ACALL LCD_CLK

ACALL LCD ON

ACALL DELAY_ 300MS

DEC RO

MOV @RO,#00H

MOV LCD_ADDR.COPY ADDR
ACALL SET_ADDR_LCD

INC R2

CLR A

SIMP  LOOP NAl

CHK NAl: CINE A#O0CH,CHK NA

LCALL I.CD _CLR
MOV  LCD ADDR. #80H
LCALL SET_ADDR LCD
MOV A H0
LCALL SHW LCD
MOV A#8
LCALL SHW LCD
MOV R3.408H
MOV RO.#40H
CLR A
CHK NAIlI: MOV A.@RO
LCALL SHW 1.CD
INC RO
CIR A
DINZ  R3.CHK NATI

RET

CHK NA: PUSH ACC

ACALL SHW 1 CD



POP  ACC
MOV @RO,A

INC RO

MOV  LCD_ADDR #06H
ACALL SET_ADDR LCD
INC  COPY ADDR
CLR A

DINZ R2.GETI1]

LIMP LOOP NA]

GETI111: LIMP LOOP NAI

;*************NUM MONEY 20 30 50 2 %k 3k vk ok ok ok ok ok okook ok

GETC: LCALL GET KPAD
MOV AKPAD DATA
CINE A #1,GETC?2
MOV NUM_MONEY.#20
MOV  LCD_ADDR #0C0H
ACALL SET ADDR 1.CD
MOV DPTRANEXT 20

ACALL WRLINE 1.CD

CLR A
RET
GETC2: CINE  A#2.GETC3

MOV NUM MONEY £30
MOV  LCD ADDR.#0C0H
ACALL SET_ADDR LCD
MOV DPTRANEXT 30

ACALL WRLINE_LCD

RET



GETC3:

GETC4:

GETCS:

CINE  A#3,GETC4
MOV  NUM_MONEY #50
MOV  LCD _ADDR#0COH
ACALL SET_ADDR_LCD
MOV DPTRANEXT 50
ACALL WRLINE LCD

CLR A

CINE  AH#0AH,GETC5S

LIMP MAIN

LIMP GETC

R AL EELE Y COMMAND ####%%xxxtx

Initial_Serial 4800:

Write:

MOV  PCON.#00H
MOV SCON.#40H

MOV TMOD,#21H
MOV  THI#0FAH

SETB TRI

RET

:send only 1 char
MOV  SBUF,char
JNB TLS
CLR TI

RET

4800 bps : bit 200 us. | byte = 2 ms



WriteStr:

WS!

PushEnter:

PushCtriz:

PushBS:

Write NoTel:

s Nol:

SIMP

MOV
LCALL
MOV
LCALL

RET

MOV
LCALL
RET

MOV
LLCALL

RET

MOV
LCALL
MOV
LCALL
MOV
MOV
MOV
ADD
MOV

LCALL

CLR A
A,@A+DPTR

A #00,ws

char, A
Write
DPTR

WriteStr

char, #0DH
Write
char,#0AH

Write

char#1AH

Write

char, #08H

Write

char #0'
Write
char #'8'
Write
R1#40H
R2.#8
A,@R1
A#30H
char,A

Write



INC R1
CLR A
DINZ R2,s Nol

RET

serkxrsEx Qrart MONEY AJS #### %%k 4%
UploadMoneyAis: MOV  DPTR #AisStart
LCALIL WriteStr

LCALL PushEnter

LCALL DELAY Isl
LCALL DELAY lIsl
LCALL DELAY Isl

IL.CALL DELAY sl

MOV  DPTR,#codeAis

LCALL WriteStr

MOV  RI1,#40H

MOV R2.#8
s No: MOV  A,@R]

ADD A #30H
MOV  char A
LCALL Write
INC R1

CIR A

DINZ  RZs No

MOV  char#'®
LCALL Write

MOV  Anum_money
MOV  B#I0

DIV AB

ADD A #30H

MOV  char,A



LCALL
MOV

LCALL

MOV
LCALL
MOV
LCALL

LCALL

SameCodeTrueAndDtac:
MOV
LCALL
LCALL
LCALL

LCALL

MOV

LCALL
LCALL
LCALL
LCALL
LCALL

LCALL

MOV

LCALL
LCALL
LLCALL

LCALL

Write
char,#0’

Write

char #'#'
Write
char #™
Write

PushEnter

DPTR.#At]
WriteStr
PushEnter
DELAY sl

DELAY Is]

DPTR #At9
WriteStr
PushEnter
DELAY sl
DELAY sl
DELAY Isi

DELAY sl

DPTR.#AR2
WriteStr
Pusht:nter
DELAY Isl

DELAY Is]



MOV
LCALL
LCALL

LCALL

MOV

LCALL
LCALL
LCALL

LCALL

MOV

LCALL
LCALL
LCALL
LCALL

LCALL

MOV

LCALL
LCALL
LCALL
LCALL

LCALL

MOV

LCALL
LCALL
LCAILL

LCALL

MOV

LCALL

DPTRteStr
PushEnter
DELAY Isl
DELAY sl

DPTR #At4
WriteStr
PushEnter
DELAY Isl
DELAY sl

DPTR #At5
WriteStr
PushEnter
DELAY sl
DELAY sl

DELAY Is]

DPTR #At6
WriteStr
PushEnter
DELAY sl
DELAY Is1

DELAY Isl

DPTR #AL7
WriteStr
PushEnter
DELAY sl

DELAY sl

DPTR#A18

WriteStr



LCALL
LCALL

LCALL

MOV

LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL

LCALL

MOV

LCALL
LCALL
LCALL
LLCALL

LCALL

MOV

LCALL
LCALL
1L.CALL

LCALL

MOV

PushEnter
DELAY Isl

DELAY Isl

DPTR #At9
WriteStr
PushEnter
DELAY Isl
DELAY Isl
DELAY 1sl
DELAY isl
DELAY sl
DELAY Isl]
DELAY Is]
DELAY 1sl
DELAY Isl
DELAY Is]
DELAY isl

DELAY sl

DPTR.#AL10
WriteStr
PushEnter
DELAY sl
DELAY Isi

DELAY s

DPTR #AL11
WriteStr
PushEnter
DITAY isl

DELAY Isl

DPTR. #At] |



LCALL
LCALL
LCALL

LCALL

MOV

LCALL
LCALL
LCALL
LCALL

MOV

LCALL
LCALL
LCALL

LCALL

MOV

LCALL
LCALL
LCALL

LCALL

MOV

LCALL
LCAIL
LCALL

[.CALL

MOV

LCALL
LCAILL
L.CALL

LCALL

WriteStr
PushEnter
DELAY sl

DELAY_Isl

DPTR, #At12
WriteStr
PushEnter
DELAY Isl
DELAY sl

DPTR #At13
WriteStr
PushEnter
DELAY sl

DELAY Isl

DPTR. #At14
WriteStr
PushEnter
DELAY Isl

DELAY sl

DPTR #A115
WriteStr
PushEnter
DELAY sl

DELAY Is]

DPTR #AL16
WriteStr
PushEnter
DELAY 1s]

DELAY sl



LCALL DELAY 1sl -

LCALL PushBS

LCALL Write NoTel
LCALL DELAY 1sl
LCALL PushCtrlz

ILCALI DELAY Is]

LCALL DELAY lIsl

gerkrrrkrrsin Spart MONEY TRUE *#%%# %% % %k kok
UploadMoneyTrue:

MOV  DPTRAT 1

LCALL WriteStr

LCALL PushEnter

LCALL DELAY Isl

LCALL DELAY Is]

MOV  DPTRH#T 2
LCALL WriteStr
IL.CALL PushEnter
LCALL DELAY Isi

L.CALL DELAY lIs)

LCALL PushBS

MOV A.num_money
MOV  B#10

DIV AB

ADD  A301

MOV  char A

LCALL Write



MOV

LCALL
LCALL
LCALL
LCAILL

LCALL

MOV

LCALL
LCALL
LCALL

I.CALL

MOV

LCALL
LCAIL
IL.CALL

LCALL

LCALL

MOV

LCALL
LCALL
LCALL
I.LCALL
LCALL

TCALL

MOV
LCALL
LCALL

LCALL

char,#(0'
Write
DELAY Isl
PushCtrlz
DELAY sl

DELAY Is]

DPIR#HT 4
WriteStr
PushEnter
DELAY sl

DELAY sl

dptr,#T 5
WriteStr
PushEnter
DELAY Is]

DELAY Is]

PushBS

dptr#T 6
WriteStr
DELAY sl
DELAY Isl
PushCrrlz
DELAY s}

DELAY 1s]

DPTR.HT 7
WriteStr
PushEnter

DELAY Isl



LCALL DELAY _Is]

LCALL DELAY Isl

MOV  DPTRAT 8
LCALL WriteStr
LCALL PushEnter
LCALL DELAY Is]
LCALL DELAY Isl

LCALL DELAY lIsl

MOV DPTR#T 9
LCALL WriteStr
LCALL PushEnter
LCALL DELAY 1sl
LCALL DELAY Is]
LCALL DELAY 1Isl

RET

_3***1’ ek sk ook ok ok ok stan ])[dL =i 3k dk ok ok sk ok S ok okook sk ko ok

UploadMoneyDiac:
MOV DPTR.#D |
LCALL WriteStr
I.CALL PushEnter

LCALL DELAY Isl

MOV DPTR.#D 2

LCALL WriteStr

MOV A.num_money
CINE  a.#20.Dtac6
MOV char#'t

LCALL Write



Dtacé6:

Dtac2:

SIMP

CINE
MOV
LCALL

SIMP

MOV

LCALL

LCALL

LCALL

MOV
LCALL
LCALL

LCALL

MOV
1LCALL
LCALL

LCALL

LCALL

MOV

LCALL
LCALL
LCALL
1L.CALL

1L.CALL

MOV

LCALL

EM

AL#30,Dtac2
char #2'
Write.

EM

char,#'4'

Write

PushEnter

DELAY _Isl

DPTRAD 3
WriteStr
PushEnter

DELAY 1sl

DPTR#D 4
WriteStr
PushEnter

DELAY 1s]
PushBS

DPTRA#D 5
WriteStr
DELAY sl
DELAY 1sl
PushCtrlz

DELAY sl

DPTR.ZD 6

WriteStr



LCALL PushEnter

LCALL DELAY 1Isi

MOV DPIRAHD 7
LCALL WriteStr
LCALL PushEnter
LCALL DELAY Isl
LCALL DELAY Isl

LCALL DELAY Isi

MOV DPTR#D 8
LCALL WriteStr
LCALL PushEnter
LCALL DELAY Is]
LCALL DELAY Isl
LCALL DELAY sl

RET

SHW LCD: SETB 1D RS
MOV DPTR#TITLE
MOVC A,@A+DPTR
MOV P2.A
ACALL 1.CD CLK
ACALL LCD ON
ACALL DELAY 300MS

RI:]

SHW: SETB  1L.CD RS

MOV pP2.A



INIT_LCD:

LCD CLR:

LCD _HOME:

LCD Ory:

LCD CLK:

LCALL LCD _CLK

RET

ACALL DELAY_100MS
CLR  LCD RS
MOV P2,400111000B
ACALL L.CD CLK
ACALL DELAY_100MS
MOV P2,#00111000B
ACALL LCD CLK
ACALL LCD OFF
ACALL LCD CLR
MOV P2,#00000110B
ACALL LCD CLK
ACALL LCD_HOME
CLR  1CD RS
MOV P2.400000001B
ACALLICD CIK
RE]

CLR  LCD RS
MOV P2.#00000010B
ACALL LCD CLK
RET

CILR  1.CD RS
MOV P2.5000010001
ACALL LCD CLK
RET

SETB  1LCD EN
ACALL 1.CD DELAY
CLR  1CD EN
ACALL LCD DELAY
RET



LCD ON: CLR  LCD RS
MOV P2.#00001 100B
ACALL LCD CLK
RET

LCD BLINK: CLR  LCD RS

| MOV P2,#00001111B
ACALL LCD CLK
RET

SET_ADDR_LCD: CLR  LCD RS
MOV  P2LCD ADDR
ACALL LCD CLK
RET

WRLINE_LCD: MOV RO#16

WRLINE_LCD I: SETB LCD RS
CLR A
MOVC A,@A+DPTR
MOV  P2A
ACALL LCD (1K
INC  DPIR
DINZ RO,WRLINE_LCD |
ACALL 1.CD _ON

RET

LCD_DELAY: MOV R7.#002
LCD_DELAY 1:MOV  R6.40L6H
LCD DELAY 2:NOP
NOP
DINZ  R6.LCD DELAY 2
DINZ  R7.LCD DELAY |
RET
DELAY 100MS:MOV  R7.#100

DELAY _100MS 1I: MOV  R6.#0E6H



DELAY 100MS_2: NOP
NOP
DINZ R6.DELAY_100MS 2
DINZ R7,DELAY 100MS I
RET

DELAY 1S: MOV RS5#10

DELAY_IS_l: ACALL DELAY 100MS
DINZ RS5DELAY IS 1
RET

DELAY 300MS:MOV  R4#3

DELAY 300MS_1I: ACALL DELAY 100MS
DINZ R4,DELAY 300MS_1

GET_KPAD: MOV Pl #0FFH
MOV KPAD DATA #0
CHK_COLO:  CLR  KPAD COLO
MOV APl
ANL  AJO0FH
CINE  A.H00FH.COLO DETECT
AIMP CHK_COL}
COLO DETECT:MOV  KPAD DATA_#0]
AIMP GET ROW
CHK COLI:  SETB KPAD COLO
CLR  KPAD COLI
MOV AP
ANL A #00FH
CINE  A#00FH,COLI DETECT
AIMP  CHK_COL2
COLI_DETECT:MOV  KPAD DATA #02
AIMP  GET ROW

CHK COlL2: SETB  KPAD COLI



CLR  KPAD COL2
MOV API
ANL A #O0FH
CINE A #00FH,COL2 DETECT
AIMP GET KPAD
RET

COL2 DETECT:MOV ~ KPAD DATA #03

GET ROW:  CIR  KPAD COLO
CLR  KPAD COLI
CLR  KPAD COL2
B KPAD_ROWO,CHK_ROW]1
RET

CHK ROWI: JB KPAD ROWI,CHK_ROW?
MOV AKPAD DATA
ADD A

MOV KPAD DATA,A

CHK_ROW2: JB KPAD ROW2,CHK_ROW3
MOV AKPAD DATA
ADD A6

MOV  KPAD DATA.A

CHK ROW3: MOV AKPAD DATA
ADD  AH9

MOV KPAD DATA.A

-****************************************

Delay time Ims
;****************************************
DELAY Imsl: MOV  R6,#0E6H
DELAY Imsi 1: DINZ  R6.DELAY Imsl |

RET



- 3 3F K sk ok ok ok ok ok ok ok ok sk 3k ok o o sk ok ok sk ok o sk ok oK Ok 3k ok ok sk kok sk ok kR ok
E

Delay time 10ms
SRR Ak AR K K KRk SRk R K KRR
DELAY_10msl: MOV  R5,#0AH
DELAY _10msl 1: CALL DELAY Imsl
DINZ RS5DELAY_10ms] |

RET

+ 3k ook ok e e ok sk sk ok ok ok oK ok sk ok o oK oK oKk sk ok K ok sk ok ok ok ok o ok ok ok ok ok ok sk ok ok
b

; Delay time 100ms

.****************************************
>

DELAY 100msl: MOV R7#100 ; Do 100 times
DELAY_100ms] 1: MOV RG6#0E6H ; Each loop = | ms
DELAY_100msl_2: NOP

NOP

DINZ R6,DELAY 100ms] 2
DINZ R7,DELAY 100ms] |
RET

AR o o o oo K K KR A KoK K K o o o
; Delay time 1s
R ok R K ook ok K o K K o o oo KK K ok o o
DELAY 1sl: MOV R3S #0AH
DELAY _Is1 1: LCALL DELAY 100ms]

DINZ  RS.DELAY sl |

RET

-*******************************************

Delay time 1s
R R o R S R o o K S KK ok R o o ok K o o koo o
DELAY 80ms: MOV R4 #5011
DELAY 80ms 1: LCALL DELAY Imsl
DINZ R4 DELAY_80ms |

RET



CHOOSE: DB ' Choose Network '

NETWORK: DB "TAIS 2DTAC 3TRUE'

TITLE: DB ‘0123456789

AIS: DB " AIS

DTAC: DB ' DTAC

TRUE: DB ' TRUE

NUM 1: DR " TEL. Number '

COST: DB "COST: 203030

NUM: DB 'No. : 08

NEXT 20: DB 'COST20B ~ B' ;0xCC
NEXT 30: DB 'COST30B B
NEXT 50: DB 'COSTS0B BT
SPACE: DB "1y

AT COM: DB 'ATD

ENTER: DB 'ODH'

LF: DB ‘0AH'

pleasewait: DB " PLEASE WAIT °
complete: DB " COMPLETE

AisStart: DB '‘AT-+CSSN=1.1'.0
codeAis: DB AT+HCUSD=1."*123*8977*08'.0 :AIS na
Atl: DB 'AT.0

At2: DB 'AT+CMGF=1",0

A13: DB 'AT+CMEE=1'.0

At4: DB 'AT+WIND=15.0

AtS: DB ‘AT+CPAS'.0

Atb: DB 'AT-+STSF=".0



At7: DB '‘AT+STSF=2,"SFFFFFFF7F" 255,00

At8: DB 'AT+STSF=1",0
A19: DB 'AT+CFUN=1",0
Atl0: DB ‘AT+STIN?',0

Atll: DB 'AT+STGI=0",0
Atl2: DB 'AT+STGR=0,1,1",0
Atl3: DB 'AT+STGI=6',0
Atl4: DB 'AT+STGR=6,1,1',0
Atl5: DB 'AT+STGI=3",0
Atlb6: DB 'AT+STGR=3,1,0".0

;; No.Tel do Ctri+z

;i True
T 1: DB 'AT+STGI=3",0
T 2: DB 'AT+STGR=3,1,0',0

; hum MOney do Ctrl+z

T 4: DB 'AT+STGI=3.,0
T 5: DB 'AT+STGR=3.1,0'.0
T 6: DB 89770

:>>8977 do Cul+z

T 7: DB 'AT+STGI=1"0

T 8 DB 'AT+STGR=1'0

T 9: DB 'AT+STGI=9".0
“DTAC

D I DB 'AT+STG1=6.0

D 2: DB 'AT+STGR=6.1,.0
D 3: DB AT+STGI=3.0

D 4 DB 'AT+STGR=3.10°0
D s: DB '8977.0

:>=8977 do Cul+z

D 6: DB CAT+STGE1'0



D 7: . DB 'AT+STGR=1',0

D 8: DB AT+STGI=9'0

END
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CD4066B
CMOS QUAD BILATERAL SWITCH

SCHS051D ~ NOVEMBER 1998 - REVISED SEPTEMBER 2003

15-V Digital or +7.5-V Peak-to-Peak ® Matched Control-Input to Signal-Output
Switching Capacitance: Reduces Output Signal

125-Q Typical On-State Resistance for 15-V Transients

Operation ® Frequency Response, Switch On = 40 MHz
Switch On-State Resistance Matched to Typical

Within 5 Q Over 15-V Signal-Input Range ® 100% Tested for Quiescent Current at 20 V
On-State Resistance Flat Over Full ® 5.V, 10-V, and 15-V Parametric Ratings
Peak-to-Peak Signal Range ® Meets All Requirements of JEDEC Tentative
High On/Off Output-Voltage Ratio: 80 dB Standard No. 13-B, Standard Specifications
Typical at fig = 10 kHz, R =1 kQ for Description of “B” Series CMOS

High Degree of Linearity: <0.5% Distortion Devices

Typical at fis =1 kHz, Vs =5V p-p, ® Applications:

Vpp - Vss =10V, R =10 kQ — Analog Signal Switching/Multiplexing:
Extremely Low Off-State Switch Leakage, Signal Gating, Modulator, Squelch
Resulting in Very Low Offset Current and Control, D(.emodul_ator, Chopper,

High Effective Off-State Resistance: 10 pA Commutating Switch .
Typical at Vpp — Vgg = 10 V, T4 = 25°C — Digital Signal Switching/Multiplexing

— Transmission-Gate Logic Implementation

Extremely High Control Input Impedance — Analog-to-Digital and Digital-to-Analog

(Control Circuit Isolated From Signal c .
onversion

- A 12 .
Circuit): 102 0 Typical . ~ Digital Control of Frequency, Impedance,
Low Crosstalk Between Switches: -50 dB Phase, and Analog-Signal Gain

Typical at fig = 8 MHz, R = 1 kQ

E, F, M, NS, OR PW PACKAGE

(TOP VIEW)
SIGAINOUT 1 ~ 14 1 Vop
SIGAOUT/IN[]2 ~ 13{] CONTROL A
SIGBOUTIN[]s  12[] CONTROL D
SIGBIN/OUT[J4  11[] SIG D INIOUT
CONTROLB[|5 10} SIG D OUT/IN
CONTROL C [|6 9[] SIG C OUT/IN
vss 7 8] SIG C INIOUT

description/ordering information

The CD4066B is a quad bilateral switch intended for the transmission or multiplexing of analog or digital signals.
Itis pin-for-pin compatible with the CD4016B, but exhibits a much lower on-state resistance. In addition, the
on-state resistance is relatively constant over the full signal-input range.

The CD4066B consists of four bilateral switches, each with independent controls. Both the p and the n devices
in a given switch are biased on or off simultaneously by the contro! signal. As shown in Figure 1, the welf of the
n-channel device on each switch is tied to either the input (when the switch is on) or to Vgg (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. However, for sample-and-hold
applications, the CD4016B is recommended.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information Is current as of publication date.

Copyright © 2003, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

‘ s
y. F p ing does not ily include I
testing of all parameters. I EXAS
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CD4066B
CMOS QUAD BILATERAL SWITCH

SCHS051D — NOVEMBER 1998 — REVISED SEPTEMBER 2003

description/ordering information (continued)

ORDERING INFORMATION
ORDERABLE TOP-SIDE
Ta PACKAGET PART NUMBER MARKING
CDIP - F Tube of 25 CD4066BF3A CD4066BF3A
PDIP —E Tube of 25 CD4066BE CD4066BE
Tube of 50 CD4066BM
SOIC-M Reel of 2500 | CD4066BM36 CD4066BM
-55°C to 125°C
Reel of 250 CD4066BMT
SOP - NS Reelof 2000 | CD4066BNSR | CD4066B
Tube of 90 CD4066BPW
TSSOP — PW CMO066B
Reel of 2000 | CD4066BPWR

T Package drawings, standard packing quantities, thermal data, symbolization, and PCB design
guidelines are available at www.ti.com/sc/package.

Switch

Control

In
(P Vis

el S
) [¥] ~ Ves
Cor:;::o"! O_ADO'" Ein ) '

Vss

_C[>‘ VpD

Vss

T Al control inputs are protected by the CMOS protection network.
NOTES: A. Alip substrates are connected to Vpp.
B. Normal operation control-line biasing: switch on (logic 1), V¢ = Vpp; switch off (logic 0), Vg = Vsg
C. Signal-level range: Vs < Vi < Vpp 92CS-29113

Figure 1. Schematic Diagram of One-of-Four Identical Switches and Associated Control Circuitry

‘i'i TEXAS
INSTRUMENTS
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_ CD4066B
CMOS QUAD BILATERAL SWITCH

SCHS051D — NOVEMBER 1998 — REVISED SEPTEMBER 2003

absolute maximum ratings over operating free-air temperature (unless otherwise noted)t

DC supply-voltage range, Vpp (voltages referenced to Vggterminal) .................... -05Vto20V
Input voitage range, Vig (allinputs) ... i ~-05VtoVpp+0.5V
DC input current, Iy (@ny one iNput) .. ..o s +10 mA
Package thermal impedance, 65 (see Note 1): Epackage ..........cociiiiiiiiiinnnan.. 80°C/w
Mpackage .......... .. . i, 86°C/W
NSpackage ............oiiiiiiiiiiiiainnn... 76°C/W
PWpackage ..........ccooiiiiiiniaiiaa. 113°C/W

Lead temperature (during soldering):
At distance 1/16 £ 1/32inch (1,59 + 0,79 mm) fromcasefor10smax .............i...c.co... 265°C
Storage temperature range, Tgg ... .vvvniei —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE

1. The package thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions

MIN  MAX | UNIT

VDD

Supply voltage 3 18 \

TA

Operating free-air temperature -55 125 °C

“@ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3



CD4066B
CMOS QUAD BILATERAL SWITCH

SCHS051D — NOVEMBER 1998 - REVISED SEPTEMBER 2003

electrical characteristics

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

LIMITS AT INDICATED TEMPERATURES
PARAMETER TEST CONDITIONS V V 25°C UNIT
IN YD | _s550c | _a0ec | 85cc | 125°C
) TYP  MAX
0,5 5 0.25 0.25 7.5 7.5 0.01 0.25
1 Quiescent device 0,10 | 10 0.5 0.5 15 15| 001 05 oA
DD current 0,15 | 15 1 1] 30 30| 001 1
0,20 20 5 5 150 150 0.02 5
Signal Inputs (Vjs) and Outputs (V,s)
V¢ =Vpp, 5 800 850 | 1200 1300 470 1050
Ry =10 kQ returned
On-state resistance V. —V
Ton (max) o ( DD > ss), 10 310 330 500 550 180 400 Q
Vis = Vss to Vpp 15 200 210 | 300 320 | 125 240
On-state resistance 5 15
Argn  difference between Ry =10kQ, V¢ =Vpp 10 10 Q
any two switches 15 5
- Vc=Vpp=5V,Vgg=-5V,
t
THD T.O al h.armomc Vis(p- )= 5V (sine wave centered on 0 V), 0.4 %
distortion p-p {
Ry = 10 kQ, fig = 1-kHz sine wave
—3-dB cutoff
Vc=Vpp=5V,Vgg=-5V, Vis(p-p) =5V
frequency (sine wave centered on 0 V), R| = 1kQ 40 MHz
(switch on)
—50-dB feedthrough | VG =Vgs = -5V, Vig(p-p) =5 V 1 MH
frequency (switch off) | (sine wave centered on 0 V), RL=1kQ z
Inputoutput leakage {Vc =0V, Vig=18V, Vos=0V;
hs current (switch off) and 18 £0.1 +0.1 +1 1 |+10-5 1041 LA
(max) V=0V, Vig=0V,Vgg =18V
Vc(A)=Vpp =5V,
-50-dB crosstalk Vg(B)=Vgg=-5V, 8 MH
frequency Vis(A) = 5 Vp.p, 50-Q source, z
RL = 1kQ
Rp =200 kQ, V¢ = Vpp, 5 20 40
Propagation delay Vgs = GND, Cy = 50 pF,
tod (signal input to Vis=10V 10 10 20 ns
signal output) (square wave centered on 5 V),
t, tf=20ns 15 7 15
Cis  Input capacitance VpD=5V.Vg=Vgg=-5V pF
Cos Outputcapacitance |Vpp=5V, Vg=Vgg=-5V pF
Cios Feedthrough VpbD=5V,Vg=Vgg=-5V 0.5 pF
3 1,
EXAS
INSTRUMENTS




CD4066B

CMOS QUAD BILATERAL SWITCH

SCHS051D ~ NOVEMBER 1998 — REVISED SEPTEMBER 2003

electrical characteristics (continued)

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

LIMITS AT INDICATED TEMPERATURES
CHARACTERISTIC TEST CONDITIONS Vob 25°C UNIT
-55°C | 40°C | 85°C | 125°C
)] TYP MAX
Control (V)
5 1
; flisl < 10 pA,
ViLe Control input, Vis = Vss, Vos = Vpp, and 10 2 v
low voltage (max) _ _
Vis =VDD. Vo§ = Vsg 15 2
5 3.5 (MIN)
Control input, X
ViHC high voltage See Figure 6 10 7 (MIN) \
15 11 (MIN)
VissVDpD. VDD -Vsg =18V, _
! Input current (max s 18] 101 0.1 +1 #1 |+10-5 101
IN P max) Vcec < Vpp—-Vss HA
Cro'sstalk (control input Vg =—1O \ (squaie wave), 10 50 mv
to signal output) tr tf=20ns, R = 10kQ
5 35 70
Turn-on and turn-off VIN = VDD, tr, tf =20 ns,
propagation delay CL = 50 pF, Ry =1kQ 10 20 _401] ns
15 15 30
Vis =VpD. Vgg = GND, 5 6
Maximum control input RL = 1kQto GND, CL = 50 pF,
repetition rate V¢ =10V (square wave 10 9 MHz
centered on 5 V), tr, =20 ns,
Vos = 112 Vg at 1 kHz 15 9.5
C Input capacitance 5 7.5 pF
switching characteristics
SWITCH INPUT SWITCH
Vbp OUTPUT, Vos
V) Vis lis (mA) v
V) -55°C -40°C 25°C 85°C 125°C MIN  MAX
5 0 0.64 0.61 0.51 0.42 0.36 0.4
5 5 -0.64 -0.61 -0.51 —0.42 -0.36 4.6
10 0 1.6 1.5 1.3 1.1 0.9 0.5
10 10 -16 -15 -1.3 -1 -0.9 9.5
15 0 42 4 34 238 2.4 1.5
15 15 42 -4 -34 -2.8 2.4 135
X 1,
EXAS
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SCHS051D — NOVEMBER 1998 — REVISED SEPTEMBER 2003

CMOS QUAD BILATERAL SWITCH

CD4066B

TYPICAL CHARACTERISTICS

TYPICAL ON-STATE RESISTANCE

TYPICAL ON-STATE RESISTANCE
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Figure 2
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CD4066B

CMOS QUAD BILATERAL SWITCH

SCHS051D - NOVEMBER 1998 - REVISED SEPTEMBER 2003

TYPICAL CHARACTERISTICS

<+ lis —» CD4066B
1 of 4 Switches

VOS

on T

= Nis —Vos|

92CS-30966

Figure 6. Determination of r,, as a Test Condition for Controi-Input High-Voltage (V|c) Specification

Keithley
VbD 160 Digital
Multimeter
- TG » »
10k 2¥€ on 1-kQ
Range Y
' H. P.
Vss 4 P'X'J Moseley
. oter 1 7030A
»
]

92CS8-22716

Figure 7. Channel On-State Resistance Measurement Circuit

TYPICAL ON CHARACTERISTICS
FOR 1 OF 4 CHANNEL.S

POWER DISSIPATION PER PACKAGE

vs
SWITCHING FREQUENCY

I 4
AMBIENT TEMPERATURE(T,)» 25%C H 10 T ok e
3| vpp=2.5V,vgge-2.8V i i | TA=2C 4
iNPUT = TERM. I, OUTPUT » TERM, 2 1oK FHEH g 2 el ~ pd
i -
N e : H HHHE -2'90 500{1 % 6 Supply Voltage // - i
$ v, Vpp) =15V
. G < T
g i g 2 10y “
‘;5 1t £ 102 4 L y
0 B a" : = - e Vo[
3 aies \0‘0‘} Ht Vc=Vpp VDD © 8 - p 5 V/ 14 bD a
= rziiitiini o= 0 & 4 vt 5
3 ] mfo: z * CDa066B | Yos -§ 2 // v /‘/ 6 ]
=1 H 3 Vi
B ALy s is O Fofd . 5 101 [ _ A pd 12 |co40s68] ||
> e o 4 % 6 = P 13 i
_2 kN T Vss L o 4 ]
4 - 1 -
@"' £ All unused teminals are [a) 2 i
3 HHHH HH connected to Vgg [ 10 VVS§
3 2 0 1 2 3 4 10 2 46 g2 2 46 403
V) ~ Input Voltage — V f — Switching Frequency — kHz
Yy
. 92C$-30015 92C-30920
Figure 8 Figure 9
I“J" TEXAS
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CD4066B
CMOS QUAD BILATERAL SWITCH

SCHS051D —- NOVEMBER 1998 — REVISED SEPTEMBER 2003

TYPICAL CHARACTERISTICS
Cios
e
I J
| vg=-5V Vpp=5V |
l Q {
CD4066B
© + 10f4 *+° Ve =Vss V(SD
| Switches ]

V,
cDh4066B] "0S
(g Vis =Vpp O— 1of4

o L L.
is ,.,\ Vsg=-5v ’]‘ 0s . Switches
i L 0

V =
92CS-30921 Ss
Measured on Boonton capacitance bridge, model 75a (1 MHz); 92CS-30922
test-fixture capacitance nulled out. All unused terminals are connected to Vgg.
Figure 10. Typical On Characteristics Figure 11, Off-Switch Input or Output Leakage
for One of Four Channels
Vpp
Vg=V o__l
c-e Q Vos +10 V—/_\_ Vg Vbb
Vis o 1r e =tr= Vio 2 v,
b tr=tf=20ns s [cD4o66B] ‘oS
Switches
10f4
200 kQ :
Vss “i 50 pF 1kQ Switches 10 kQ
VDD—/—\- = 1 évss
tr=tf=20 ns = = = =
92CS-30923 92C8-30924

All unused terminals are connected to Vss. All unused terminals are connected to Vgg.

Figure 12. Propagation Delay Time Signal Input Figure 13. Crosstalk-Control Input
(Vis) to Signal Output (Vg) to Signal Output
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CD4066B
CMOS QUAD BILATERAL SWITCH

SCHS051D — NOVEMBER 1998 — REVISED SEPTEMBER 2003

TYPICAL CHARACTERISTICS

ty=tf=20ns VC=VDDO— O
CD4066B
]
GLASE P
Switches

1kQ
Vssi 50 pF

Vos

NOTES: A. Allunused terminals are connected to Vgs. . 92CS-30925
B. Delay is measured at Vgg level of +10% from ground (turn-on) or on-state output level (turn-off).

Figure 14. Propagation Delay, tp| 4, tpy Control-Signal Output

| |
tr —P] “— > e tf
ve | Y S Nt 10V
50%
o Repeti | Y
epetition
] Rate

tr=tf=20ns L

Vpp=10V

Veo— @, _Vogat1kHz
os 2

Vis = 10 o[ CD40668
Switches

Vss i

50 pF 1kQ

All unused terminals are connected to Vgg. 92CS-30925

Figure 15. Maximum Allowable Control-Input Repetition Rate
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CD4066B
CMOS QUAD BILATERAL SWITCH

' SCHS051D - NOVEMBER 1998 - REVISED SEPTEMBER 2003

TYPICAL CHARACTERISTICS

VDD

f

Inputs

VbD

Vss

rret1

!

Vss 92C8-27555

Measure inputs sequentially to both VDD and Vgs. Connect all unused inputs to either Vpp or Vgs. Measure control inputs only.

Figure 16. Input Leakage-Current Test Circuit

10—2)-(3)(7)(9){(12 Clock @9909@
O Clockl 4 -

= WPe J1 92 33 44 s
PE J1 02 J3 s Is - External E
Resat CDa018B ) Reset O———-] __ cpsotes
HA @ ORI
) (‘:‘) (D114 cDaoser {ZP ®® —
PR 4
hd | I | b
1 POOPOOO ¢
L (@] U G
YOR tw3coansoe | 1% ————— —
‘ ¥ O P D CD4001B
1/3 CD4049B (& |o
| g i (19 ®
04 8l@
()‘ 12 Signat
::é. @ ¥ e 6 e Outputs
o
Channel 1
—& & ® S
lcr;;iuts Channel 1 —(H 116 CD4049B 10k
crennel 2 @ - Channel 2
o Cramnes Hd ® ® 0
anne
S 10 kO
o Channel 4 1:1 4)-]1/4 CD4066B CD40668
s = Channel 3
Package Count = @— o a O
2-CD4001B 10kQ —
1. CD4049B
3.-CD4066B
2-CD4018B

- Channel 4
. Clock — Voo @9 O
Maximum 10%Q
Allowable - — 30% (VDD - Vss) :
: s alls T —
Signal Level Chan1 Chan2 Chan3 Chan4 - %

92CM-30928

Figure 17. Four-Channel PAM Multiplex System Diagram
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CD4066B
CMOS QUAD BILATERAL SWITCH

SCHS051D — NOVEMBER 1998 — REVISED SEPTEMBER 2003

TYPICAL CHARACTERISTICS

5V
i l 0 Analog Inputs {5 V)
-5V
e

]
& Vpp=5V
Vpp=5V »
4 | I
A\ 4 CD4066
e, -
\ 4
0 Swg
IN CD4054B| |
SW¢
A 4
SWp
Digital
Control
Inputs o 6 O o) l
Vgg=0V \— I /
VEE=-5V Vss=-5V

Analog Outputs {5 V)
92CS-30927

Figure 18. Bidirectional Signal Transmission Via Digital Control Logic

"9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 "



CD4066B
CMOS QUAD BILATERAL SWITCH

SCHS051D — NOVEMBER 1998 — REVISED SEPTEMBER 2003

APPLICATION INFORMATION

In applications that employ separate power sources to drive Vpp and the signal inputs, the Vpp current capability
should exceed Vpp/Ry (R = effective external load of the four CD4066B bilateral switches). This provision avoids
any permanent current flow or clamp action on the Vpp supply when power is applied or removed from the CD40668.

In certain applications, the external load-resistor current can include both Vpp and signal-line components. To avoid
drawing Vpp current when switch current flows into terminals 1, 4, 8, or 11, the voltage drop across the bidirectional
switch must not exceed 0.8 V (calculated from rg,, values shown).

No Vpp current will flow through Ry_ if the switch current flows into terminals 2, 3, 9, or 10.

*? TeEXAS
INSTRUMENTS
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*B Texas ’ PACKAGE OPTION ADDENDUM

INSTRUMENTS
www ti.com 28-Feb-2005

PACKAGING INFORMATION

Orderable Device status (V) Package Package Pins Package Eco Plan @ Lead/Ball Finish MSL Peak Temp @
Type Drawing Qty
CD4066BE ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
CD4066BF ACTIVE CDIP J 14 1 None Call T! Level-NC-NC-NC
CD4066BF3A ACTIVE CDIP J 14 1 None Call Tl Level-NC-NC-NC
CD4066BM ACTIVE SOIC D 14 50 Pb-Free CUNIPDAU  Level-2-260C-1 YEAR/
(RoHS) Level-1-235C-UNLIM
CD4066BM96 ACTIVE SOIC D 14 2500 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR/
(RoHS) Level-1-235C-UNLIM -
CD4066BMT ACTIVE SOIC D 14 250 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR/
(RoHS) Level-1-235C-UNLIM
CD4066BNSR ACTIVE SO NS 14 2000 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR/
(RoHS) Level-1-235C-UNLIM
CD4066BPW ACTIVE TSSOP PW 14 90 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4066BPWR ACTIVE TSSOP PW 14 2000 Pb-Free CUNIPDAU  Level-1-250C-UNLIM
(RoHS)
JM38510/05852BCA ACTIVE CDIP J 14 1 None Call Tl Level-NC-NC-NC

" The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but T} does not recommend using this part in
a new design. .

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - May not be currently available - please check http://www.ti.com/productcontent for the latest availability information and additional
product content details.

None: Not yet available Lead (Pb-Free).

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free” mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Green (RoHS & no Sb/Br): Tl defines "Green” to mean "Pb-Free” and in addition, uses package materials that do not contain halogens,
including bromine (Br) or antimony (Sb) above 0.1% of total product weight.

8 MSL, Peak Temp. — The Moisture Sensitivity Level rating according to the JEDECindustry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents Ti's knowledge and belief as of the date that it is
provided. T! bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and T! suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the T1 part(s) at issue in this document sold by TI
to Customer on an annual basis.

Addendum-Page 1



J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS ##

- 14 16 18 20
0.300 0.300 0.300 0.300
¢ B (7.62) | (762) | (762) | (7.62)
14 s BSC BSC BSC BSC
aialalalalaln B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)
) c B MIN o e — o
l C MAX 0.300 | 0.300 | 0.310 | 0.300
SAVAVEVENEVEN) (7.62) | (7.62) | (7.87) | (7.62)
’J L ? 0.245 | 0.245 | 0.220 | 0.245

0.065 (1,65) C MN : : : :
0.045 (1,14) (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52)

~» [¢— 0.005 (0,13) MIN 0.015 (0.38) '47 —»I

0.200 (5 08) MAX

Seating Plane

f 0.130 (3 30) MIN

»llk 0.026 (0,66) | L \‘/
0.014 (0,36) — 015"

[0.100 (2,54)] 0.014 (0,36)
0.008 (0,20)

4040083 /F 03/03

NOTES: A All lineor dimensions ore in inches (millimeters).
B. This drowing is subject to chonge without notice.
C. 'This package is hermetically sealed with o ceramic fid using glass frit.
D. Index point is provided on cop for terminal identification only on press ceromic glass frit seal only.
E. Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1—T18 and GDIP1-T20.



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
PINS *+
< A >
o 14 16 18 20
6 ? 0.775 | 0775 | 0.920 | 1.060
™M 2 e ™ e A MR 1565) | (069) | (25.30) | (Bbem)
0.260 (6,60 0.745 0.745 | 0.850 | 0.940
D) 0220 56,10) AMN ) (892) | (18.92) | (21,59) | (23.88)
MS—001
D= S [ S AL L e ) e g ZioN VARIATION AA BB AC AD
" e
0.070 (1,78)
0045 (114)
0.045 (1,14
- W&m}) A 0.020 (0,51) MIN 0.325 (8,26) o

0.300 (7,62)

| | E m

0.200 (5,08) MAX

f Gouge Plane
-J—j'— l Seating Plone

0.125 (3,18) MIN 0.010 (0,25) NOM

0100 (2,54)

—J 0.430 (10,92) MAX L,

0.021 (0,53)
0.015 (0,38)

[40.010 (0,25)®]

— e—

)

7z
\
N /" 14718 Pin Only

- 20 Pin vendor option @

4040049/ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

& Falls within JEDEC MS-001, except 18 and 20 pin minimum body length (Dim A).
The 20 pin end lead shouider width is o vendor option, either half or full width.

‘{’;‘ TEXAS
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www.ti.com



MECHANICAL DATA

D (R—PDS0-G14) PLASTIC SMALL—OUTLINE PACKAGE

0.344 (8,75)
0.357 (8,55)

14 8
1onfhpAf T
0.244 (6,20)
INE
/ I ! i
/ JR 0 HET ‘
e Lz

3

<

4\ 1 ] 4
0.010 (0,25)
— 0.069 (1,75) Max

T

0.004 (0,10)
007 (0,
e
Gauge Plcne——L__ _ _—_

? Seating Plane
0.010 (0,25) 08 \/
0.050 (1,27) N
0.016 (0,40) I”

4040047-3/F 07/2004

NOTES: A, All finear dimensions are in inches (milimeters).

B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
D

. Falls within JEDEC MS-012 varigtion AB.
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MECHANICAL DATA

NS (R-PDSO-G™) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

0,51

14 8

1HHHHHAA r
° l s
jodHEHY SR

T [ e (R

L 2,00 MAX 1 BI610 S~

le

PINS *#
DIM 14 16 20 24
A MAX 10,50 10,50 12,90 15,30
A MIN 9,90 9,90 12,30 14,70

4040062/C 03/03

NOTES: A All linecr dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.

www.tl.com




MECHANICAL DATA

MTSS001C —~ JANUARY 1995 —- REVISED FEBRUARY 1999

PW (R-PDSO-G*)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

2y
—F
4
=T

IREELY

“—— A ——p

y TIHTTIH

5+

Seating Plane ¢

0,15 NOM

Gage Plane &

_——

=)~

L. 1,20 MAX 0,15
0,05
PINS **
NS 8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A. Alllinear dimensions are in millimeters.

oow

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.
Falls within JEDEC MO-153
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Ti patent right,
copyright, mask work right, or other Tl intellectuat property right relating to any combination, machine, or process
in which TI products or services are used. Information published by TI regarding third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of Ti.

Reproduction of information in Ti data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Ti for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Ti is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic togic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments

Post Office Box 655303 Dallas, Texas 75265

Copyright ® 2005, Texas Instruments Incorporated
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Lys.

UA741

GENERAL PURPOSE
SINGLE OPERATIONAL AMPLIFIER

LARGE INPUT VOLTAGE RANGE

NO LATCH-UP

HIGH GAIN

SHORT-CIRCUIT PROTECTION

NO FREQUENCY COMPENSATION
REQUIRED

SAME PIN CONFIGURATION AS THE UA709

DESCRIPTION

The UA741 is a high performance monolithic oper-
ational amplifier constructed on a single silicon
chip. ltis intented for a wide range of analog appli-
cations.

M Summing ampilifier
M Voltage follower
B Integrator

B Active filter

B Function generator

The high gain and wide range of operating volitag-
es provide superior performances in integrator,
summing amplifier and general feedback applica-
tions. The internai compensation network (6dB/
octave) insures stability in closed loop circuits.

PIN CONNECTIONS (top view)

N
DIP8

(Plastic Package)

S08

(Plastic Micropackage)

ORDER CODE
Package
Part Number | Temperature Range
N D
UA741C 0°C, +70°C . .
UAT7411 -40°C, +105°C . .
UA741M -55°C, +125°C . .

Example : UA741CN

N = Dual in Line Package (DIP
D = Small Outline Package (S

(%) - also avallable in Tape & Reel (DT}

-/

N =

I
L]

SN

1 - Offset null 1
2 - Inverting input
3 - Non-inverting input

4-Veo©

5 - Offset nuli 2

6 - Output
7-Vge'
8-N.C.

November 2001
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UAT741

SCHEMATIC DIAGRAM

Non-Inverting input
{J veer
Qs Q9 Q12 Q13
lnyerti:mg Y |/Q1 4
inpuf
a1 @ 4.5k0
20 sopF
- ais
ORI ] )
Output
Ens
G | fon
og}-—g;,s mg—@n 023
Offset
null 1
R3 L1
50kQ
[I]Rz [Qm R12 [H [l] R1
1Tk 5kQ 50k 500
Y vee-
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter UA741M l UA7411 UA741C Unit
Vee | Supply voltage 122 \
Vig Differential Input Voitage +30 \
Vi Input Voltage +15 \
Ptot Power Dissipation N 500 mwW
Output Short-circuit Duration Infinite
Toper |Operating Free-air Temperature Range -55 to +125 | -40 to +105 | 0to +70 °C
Tstg Storage Temperature Range -65 to +150 °C
1.

Power dissipation must be considered to ensure maximum junction temperature (Tj) is not exceeded.
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ELECTRICAL CHARACTERISTICS
Vee = 218V, Ty, = +25°C (unless otherwise specified)

UAT741

Symbol Parameter Min. | Typ. | Max. Unit
input Offset Voltage (Rg < 10kQ) mv
Vi Tamp = +25°C 1 5
Tmin < Tamb < Tmax 6
Input Offset Current- nA
bo Tamb = +25°C 2 30
Tmin < Tamb < Tmax 70
Input Bias Current nA
lip Tamb = +25°C 10 | 100
Tmin < Tamb < Tmax 200
Large Signal Voltage Gain (V, = +10V, R, = 2kQ) Vimv
A'Vd Tamb = +25 C 50 200
Tmin STamp < Tmax 25
Supply Voltage Rejection Ratio (Rg £ 10kQ) dB
SVR Tamb = +25°C 77 90
Tmin < Tamb < Tmax 7
Supply Current, no load mA
lec Tamb = +25°C 1.7 | 238
Tmin < Tamb < Tmax 33
Input Common Mode Voltage Range v
Viem Tamb = +25°C +12
Tmin £ Tamb < Tmax 12
Common Mode Rejection Ratio (Rg < 10kQ) dB
CMR Tamp = +25°C 70 90
Tmin < Tamb < Tmax 70
los [Output short Circuit Current 10 25 40 mA
Output Voitage Swing v
Tamb = +25°C RL =10kQ 12 14
ivopp RL = 2kQ 10 13
Tmin < Tamb < Tmax RL =10kQ 12
R = 2kQ 10
SR Slew Rate Vius
Vi =10V, R = 2kQ, C| = 100pF, unity Gain 025 | 05
t Rise Time us
r V; =#20mV,R| = 2kQ, C_ = 100pF, unity Gain 0.3
K Overshoot i %
ov Vi = 20mV, R = 2kQ, C_ = 100pF, unity Gain
i L L
R; Input Resistance 0.3 2 MQ
GBP Gain Bandwith Product MHz
Vi =10mV, Ry =2k, C; = 100pF, f =100kHz 0.7 1
THD Total Harmonic Distortion %
f=1kHz, A, = 20dB, Ry =2kQ, v, =2Vpp, C =100pF, T, = +25°C 0.06
o Equivalent input Noise Voltage nVvV
n f=1kHz, Rg = 100Q 23 JHz
©m [Phase Margin 50 Degrees
57
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UA741

PACKAGE MECHANICAL DATA
8 PINS - PLASTIC DIP
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Millimeters Inches
Dim.
Min. Typ. Max. Min. Typ. Max.
A 3.32 0.131
al 0.51 0.020
B 1.15 1.65 0.045 0.065
b 0.356 0.55 0.014 0.022
b1 0.204 0.304 0.008 0.012
D 10.92 0.430
E 7.95 9.75 0.313 0.384
e 2.54 0.100
e3 7.62 0.300
ed4 7.62 0.300
F 6.6 0260
i 5.08 0.200
L 3.18 3.81 0.125 0.150
4 1.52 0.060

4/5

3




UA741

PACKAGE MECHANICAL DATA

8 PINS - PLASTIC MICROPACKAGE (SO)
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Millimeters Inches
Dim.

) Min. Typ. Max. Min. Typ. Max.
A 1.75 0.069
at 0.1 0.25 0.004 0.010
a2 1.65 0.065
a3 0.65 0.85 0.026 0.033
b 0.35 0.48 0.014 0.019
b1 0.19 0.25 0.007 0.010
C 0.25 0.5 0.010 0.020
ct 45° (typ.)

D 4.8 5.0 0.189 0.197
E 5.8 6.2 0.228 0.244
e 1.27 0.050

e3 3.81 0.150

F 3.8 4.0 0.150 0.157
L 0.4 1.27 0.016 0.050
M 0.6 0.024
S 8° (max.)

Information furnished is believed to be accurate and reliable. H
consequences of use of such information nor for any infringemen
its use. No license is granted by implication or otherwise under a
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This datasheet has been download from:
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Datasheets for electronics components.





