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ABSTRACT

The subject of this project is On the Study and Design of Data Transmission Via

Radio Wave

by means of the communication exchange data call halfduplex. Data on the

keyboard is processed by using MCS-51. And after that.it is possible to convert signal from

digital to analog by techniques of modulation, Frequency Shift Keying (FSK). Next this signal

and carrier is modulate in transmitter before broadcasting. The receiver demodulate and

convert signal from analog to digital before MCS-51 process for showing data on display.
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PERERRRER AR Ry

FEBHR R R R R R R R e

HE #
T # FILENAME TWOWAY . ASM #
i BESCRIPTION 2 WAY PAGER { TX&RX ) #
i HARDWARE CP-5B31 ( MCS-51 CPU } By ETT CO,LTD #
P i ASSEMBLER SXA51 ,By Binary Technology #
' PROGRAMMER MR. ANURAK PHUTTHANAKITCHAT #
P # MR. SITTICHAI SANGDECH i
HE: MR. APINAN KANATHONG %
P i it
:############################################################
MODE EQU P1.0 ; CONTROL MODE TRANCIVER

1 = TX 0 = RY
RING EQU P1.2 s RINGIG SIGNAL
KEYBOARD EQU OEOEOH ;ADDRESS KEYBOARD
S N EQU OEQEIH ADDRESS SERIAL NUMBER
CONTRL EQU OEOE3H ADDRESS CONTROL 8255
COMMAND EQU OEQCOH :READ-WRITE REGISTER
READBUSY EQU QEQC1H i READ BF(BUSY FLAG) AXND ALDRESS
WRITEDATA EQU OE0C2H ;WRITE CHARACTER
READDATA EQU CEOC3H ; READ DATA FROM DD RAM
TX DATA EQU 08000H i ADDRESS DATA FOR TRANSMIT
CDATA EQU 08001H ;ADDRESS CCDE DATA (CODE & MASSAGE)
SDATA EQU C8003H i ADDRESS 3ERIAL NUMBER DATA
MSDATA EQU 08005H rADDRESS MASSAGE DATA
ASAVEOQ EQU 08100H ;ADDRESS BAVE ©
ASAVEL EQU 08200H rADDRESS SAVE 1
ASAVE?2 EQU 08300H ;ADDRESS SAVE 2
ASAVES] EQU 08400H ;ADDRESS3 SAVE 3
ASAVEL EQU Q08500H ;ADDRESS SAVE 4
ASAVES EQU 08600H ;ADDRESS SAVE 5
ASBAVES EQU 087004 i ADDRESS SAVE 6
ASAVE7 EQU 08800H ;ADDREZS sSAVE 7
ASAVES EQU 08900H ;ADDRESS SAVE 8
ABAVE9 EQU 08A00H ;ADDRESS SAVE 9
TEMP1 EQU 08BOOH ;ADDRESS TEMP DATA1
RX _TEMP EQU 08CO0H ;ADDRESS BUFFER RX
RXDATA EQU 0SC00H ;ADDRESS RX INPUT DATA
INDEX EQU 07H iDATA POINTER FOR TRANSMIT
ADDRESS EQU TOH ;DATA POINTER FOR RX
ST RX EQU 10H ;:DATA POINTER START RX DATA
END_RX EQU 12H :DATA POINTER END RX DATA
END_ CHRX EQU 21H ;BEGIN VALUE END RX DATA
CH_RX EQU 14H ;REG CHECK MASSAGE IN
SN1 EQU 15H ;REG SERIAL CODE 1



5Nz EQU 16H ;REG SERIAL CODE 2

DL1 EQU 17H ;REG DELAY1
DL2 EQU 18H ;REG DELAY2
DL3 EQU 19H rREG DELAY3
NBEEP EQU 20H ;COUNT BEEP RING

ORG 00000H
JMP INIT_SYS ;START SYSTEM

:‘:.*r.*:k:'::*::*:ﬁ:txk:':.‘:xx:‘::':.*. ".:‘::‘Tx":)‘!.'..":,*::*.,‘1:‘::ﬁ:".?‘:.“t:*.!.‘:‘.‘:“r?#:"'.f.‘fﬁ;‘::‘::ﬁ;‘:’:‘.:‘r‘:?“.t:‘:?‘::‘f?{:‘.’:‘:

e T Y INTERBUP RX SERIAL PORT S ST ooMOo-oES—— =

-!:‘:?‘:r‘.'.:‘::".x:‘::‘r;rx:‘:.‘:.‘:ﬁ:.k:’zf,"::-‘f::‘:.-:;*:":.‘:"t,*f,“:.*:.*rr'f:i::‘:,*:*.:‘:x.‘c:‘:;'.:::k:%.*.kk:"..f:'ﬁﬁ.‘?.‘t.‘:ﬁxﬁct:t:‘:

QRG 00023H

PUSH ACC FBAVE BSTATUS
PUSH P8Sw
PUSH DPH
PUSH DPL
JNB RI,END_INT CHECK INT IS RY
RX: MOV DPH, ADDRESS ;LODE NOW ADDRESS BUFFER

MOV DPL,ADDRESS+1
MOV A, SBUF
MOVX  @DPTR, A P SAVE DATA IN TO RXY

CINE A, #00H,RX1 ;MARK FIRST RX_DATA IN
MOV 3T_RX,DPH
MOV ST _RX+1,DPL

RX1: CJNE A,#0FFH,RX2 ;MARK LAST ADDRESS RX_DATA IN
MOV END_RX,DPH
MOV END_RX+1,DPL
MOV END_CHRX,#01H ;SET END RX DATA IN

RX2 INC DPTR
MOV A,DPL
CJNE A, #00H,RX30 ; CHECK BUFFER FULL
MOV A,DPH
CJNE A, #90H,RX30 ;IF BUFFER FULL

Mov DPTR, #RX_TEMP ;RETURN BUFFER TO 9200

- _.___.__.__.__..._...._____._..-...___...-....__—_...._._.__-.._.__.._-..._.___._.._....._.-.._-.-

RX3G: MOV ADDRESS, DPH P SAVE ADDRESS NEXT BUFFER



ADDRESS+1,DPL

CHK_RXIN:  PUSH DPH  ;CHECK SERTAL CODE IN

PUSH DPL

PUSH ACC  ;TRUE SERIAL CODE Ty CH_RX = 01

MOV DPH,ST_RX

MOV DPL,ST RX+1

INC  DPTR

MOVX A, @DPTR

CJNE A, SN1,CHK_RXTIN1

INC  DPTR ;CHECK SERIAL CODE 1

MOVX A, @DPTR

CUNE A, SN2, CHK_RXIN1 ;CHECK SERIAL CODE 2

MOV CH_RX, $01H

SJMP  CHK_RXINZ
CHK_RXINL: MOV CH_RX, #00H ;FIAL SERIAL CODE
CHK_RXIN2: POP  AcCe

POP  DPL

POP  DPH

CLR  RI ;CLEAR RI FOR NEXT DATA

jEw=====s=s= END INTERKLP SERVICE s=sccocccooo

END_INT: CLR  TI fRETURN STATUS TO MATX

POP DPL

PGP  DPH

PCP  pP3W

POP  ACC

RETI

r".!3‘17‘:.".ﬁ:?‘:)‘t“:“:*.‘:?{!.‘:x:‘:.‘:.‘:.‘:*:‘::&.‘::‘::‘f#r‘:

-X.‘.‘:k:‘::{’:\'.‘f!:";,‘:.‘!:k:’.i‘.‘t*ﬁ:*:‘:f?‘t:‘:i’:':‘f“{."*f"‘”*
r

-:‘(."c.‘:.*:.‘::k.*::kx.*::k*:*.*:t:*:l't*P*.*:"
L3

INIT_SYS: MOV
MOV
MOV
MOV
DJINZ
DINZ
DJINZ
CLR
CLR

5YS1:
SYS2:

MOV
MOV
MOVY

MR A A

Pl,#00H
RO, #03H
R1,#0FFH
R2, #0FFH
R2.S
R1,3Y82
RO, S5Y51
RING
MODE

; RING

DPTR, #CONTRL
A, #92H
@DPTR, A

LCALL INIT LCD

MOV
MOV

SP,#30H
DPTR, #TX_DATA

INITIAL SYSTEM

RIS I R e R S A AR

ON & RX MODE

;DELAY FOR WARM UP 8YS

i RING OFF
:RX MODE OXN

 INITIAL 8255 PORT
;A = IN B = IN C = QUT
;INTTIAL LCD MODULE

;3ET START TX CHECK BYTE



MOV
CLR_RAM: MOV
MOV X
MOV
INC
MOV
CJINE
MOV
MOV
MOVX

;SESsT === SET

MOV
MOV
MOV
SETB
SETB
SETB

A, #00H
@DPTR, A

= READ SERIAL NUMBER =========sz=s==z=
DPTR, #5_N  ;READ SERIAL NUMBER PORT
A, @DPTR

A

ACC

A, #0FOH ;CONVERT FIRST NUMBER

A

A, #30H

DPTR, #SDATA

BDPTR, A !SAVE FIRST NUMBER TO MEM
SN1, A

DPTR

ACC

A, #OFH ; CONVERT SECOND NUMBER

A, #30H

2DPTR, A ;SAVE SECOND NUMBER TO MEM
SN2, A

==== MASK BEGIYX VALUE =====s===s=z====x=
CH_RX, #00H ;CLEAR CHECK RX I
END_CHRX, #00H

ADDRESS, #HIGH RN_TEMP  ;SET BEGIN BUFFER
ADDRESS+1, $LOW RX_TEMP : - POINTER
==== CLEAR DAT} IN RAM ======s==zz==z==oz==
DPTR, #ASAVED ;CLEAR SAVE AREA

A, #0FFH

@DPTR, A

A,DPH

A

DEH, A

A, #8BH, CLR_RAM

DPTR, #RXDATA ;CLEAR RXDATA AREA

A, #0FFH

@DPTR, A

BUAD RATE & ENABLE SERIAL PORT ====z===
SCON, #50H ; SERIAL MODE 1

TMOD , #20H ;TIMER 1 MODE 2

TH1, #0AQH ; BUAD RATE 200

TR1 ; START TIMER1

EA ; ENABLE SERIAL PORT

ES

e s T MATN R e Y11 Ty

-‘:::‘:r‘:.‘:.‘::"::‘::’(*ﬁk:‘:,“:x:‘(:t,*::t:.*::k".k:‘r'ﬁ:;‘(.h‘:-:".:ltz'::-:.'r.'.:".:lf.l:.'-:"‘::*.:"..‘(:kx;‘(,ti:*x:‘::kki:?(.‘:;k:‘:.‘!.*.ﬁ:,‘:.*.’;f.:‘:.‘:?:



MAIN:

DATA_IN:

NO_END:

MENU:

MENUL1:

MAINL:

MATIN20:

MAINZL:

MAINZ2:

MAIN3:

MAIN3O:

MAIN4:

MATN4Q:

MAINGS:

CALL
MOV
CALL
MOV
JZ
CALL
MOV
MOVX
JNB

MOVX
JB

CALL
MOV
CALL
MOV
MOVX
JNB
ANL
MOV
MOVC
CINE
SJIMP
CJINE
MOV
MOVY
JB
5JMP
CJINE
CALL
MOV
CALL
MOV
MOVX
JB
MOV
JNB
ANL
MOV
MOvVC
CJINE
SJMP

CJINE
MOV
MOVX
JB
SJMP
MOV
MOV
MUL
JMP

CLR_LCD
DPTR, #TAB16
OUT_LCD
A,END_CHRX
NO_END

BEEP_IN

DPTR, #KXEYBOARD
A,@DPTR
ACC.7,DATA_IN

A,8DPTR
ACC.7,MENU

CLR_LCD
DPTR, #TAB1

OUT _LCD

DPTR, #KEYBOARD
A, @DPTR
ACC,7,MAIN1

A, #OFH

DPTR, #F_CODE1
A, 8A+DPTR

A, #O0FFH,MAINZO
MAIN1

A, #OFEH,MAIN2
DPTR, #KEYBOARD
A, #DPTR
ACCL 7, MAIN2 ]
MAIN

A, #0FDH, MATNS
CLR_LCD

DPTR, #TAB2
OUT_LCD

DPTR, #KEYBOARD
A, @DPTR
ACC.7,MAING

A, #DPTR
ACC.7,MATN3O
A, #0FH

DPTR, #F_CODE2
A, @A+DPTR

A, #0FFH, MAIN4
MATN1

A, #0FDH, MAINS
DPTR, #KEYBOARD
A, @DPTR
ACC.7,MAIN4Q
MENUL

DPTR, #WORK

B, #03H

AB

@A+DPTR

pEE====== WORKING FUNCTION ==

i MASSAGE "RX MODE"

:LOOP CHECK DATA IN

;ANY KEY TO MENU

FMASSAGE "SELECT MENCU™
iREAD KEYBOARD

fKEY NOT PUSH STANDBY
; ENTRY FUNCTION KEY
;CHECK INVALID KEY

;CHECK CANCLE KEY

i CHECK SHIFT KEY

i MASSAGE "SHIFT"
;WAIT KEY OFF

;WAIT KEY ON

;ENTRY FUNCTION KEY

; CHECK INVALID KEY

CHECK SHIFT KEY

; WORK TO FUNCTION



WORK:

BEEP_IN:

B_IN1:

DELAY1:
DELAYZ2:

RX_SWAP:

LJIMP
LJMP
LJMP
LJMP
LJMP
LJMP

PUSH
PUSH
PUSH
MOV
Mov
JZ
CALL
MOV
CALL
MOV
CALL

SETB
CALL
CLR
CALL
MOV
MOVX
JB
DINZ
MOv
POP
POP
POP
RET

SWAP TRUE RX IN TO RX DATA

PUSH

CHECK DATA IN

RECV
SENDMODE
EDIT
SAVE
LODE
DELETE

;WORK TABLE

DPH ;CHECK DATA IN BUFFER

DPL ;IF TRUE DATA RING SIGNAL ON
ACC

END_CHRX,#00H ;CLEAR REG END DATA IN
A,CH_RYX

NO_RXIN ;CHECK TRUE DATA IN
CLR_LCD

DPTR, #TABL5 ;MASSAGE "MASSAGE IN”
QUT_LCD

NBEEP, #CAH ;10 RING SIGNAL

RN _SWAP

RING ;RING SIGNAL ON

DELAY

RING

DELAY

DPTR, #KEYBOARD ;ANY KEY FOR OFF RING SIGVAL
A, @DPTR
ACC.7,B INZ
NBEEP,B_INL
CH_RX, #004
ACC

DPL

DPH

s CLEAR REG TRUE DATA IN

DELAY

DPH ;
DPL

ACC

DL1, ¥05H
DL2, #0H
DL3, #0H
DL3,8
DL2,DELAY2
DL1,DELAYY
ACC

DPL

DPH

DPH ;SWAP DATA IN BUFFER TO RXDATA



PUSH DPL
PUSH ACC

MOV DPH,ST RX

MOV DPL,ST RX+1  ;LODE NOW START BUFFER

INC DPTR

MOV R7,#00H
RX_SWAP1: MOVX A, @DPTR

PUSH AcCC

INC DPTR

MOV A, DPL
CINE A, #00H,RX_SWAP1C
MOV A,DPH ;IF END BUFFER RETURY -
CINE A, #90H,RX_SWAP10 ;BUFFER POINTER TO RX_TEMP
MOV DPTR, §RX_TEMP

RX_SWAP10: 1INC R7

POP  ACC

PUSH AcCC

CJNE A, #0FFH,RX_SWAP1!

MOV A, R7

MOV R6,A

MOV  DPTR, #TEMP1
RX_SWAP2: POP  acc

MOVX  @DPTR,A

INC  DPTR

DINZ R7,RX_SWAP?2
MOV DETR, fTIMP]

RN _3WApZ: MOVY A dDPTR
INC DPTR
PUSH ACC

DJINZ R6,RX_SWAP3
MOV DPTR, #RXDATA

RX_SWAP4: PCP ACC i SWAP DATA FORM TEMP TO RXDATA
MOVX  @2DPTR,A
INC DPTR
CJNE A, #0OFFH,RX SWAP4
POP ACC
POP DPL
POP DPH
RET

j======= ENTRY FUNCTION KEY s=====z====

F_CODE1: DB OFFH ;0 XEY INVALID
DB OFFH i1 INVALID
DB OFFH ;2 INVALID
DB 000DH i3 ** RECV =*=
DB CFFH v 4 INVALID
DB OFFH H) INVALID
DB OFFH ;6 INVALID
DB OFEH ;7 % CANCLE =#x
DB GFFH ;8 INVALID
DB OFFH ;9 INVALID
DB OFFH HEY INVALID
DB 001H + B ** QEND ##



DB OFFH ;C INVALID

DB OFFH ;D INVALID

DB 002H ;E *=x EDIT ==

DB OFDH JF **% SHIFT ==
F_CODEZ: DB OFFH ;0 KEY INVALID

DB OFFH ;1 INVALID

DB OFFH H INVALID

DB 003H ;3 x BAVE ==&

DB OFFH HE INVALID

DB OFFH i 5 INVALID

DB OFFH 16 INVALYD

DB 004H 07 ** LODE =x=

DB OFFH ;8 INVALID

DB OFFH ;9 INVALID

B OFFH T A INVALID

DB 005H ;B ** DEL &«

B OFFH :C INVALID

DB OFFH D INVALID

DB OFFH T E INVALID

DB OFDH i F % SHIEFT
;ﬂﬁtrxﬁtrxxﬁixk&ﬁxxﬁkkkxkkﬁﬁ*ttxkftk*tﬁxxx&zﬁxﬂttkttiﬁ#tkkknktkﬁk
e L 1 T 1 T T pepe EDIT DATA FOR SEND il O T g
."::‘::*r.‘::‘:i:*ﬁ:.*’::*::‘::‘::‘:*.r:i:‘:ﬂ::v:.‘:.‘:ic.*r.‘:ﬁ):#rr'ﬂﬂ:.‘::‘::‘cr‘:;‘:.‘:f‘rﬁrtﬁ:t:‘:x'..'.:*r,‘ft,‘::‘::*:k **** Bk ok ok ok ow

EDIT:

E CODE1:
E_CODEZ:

E_CODE30:

E_CODE3:

E_CODE4:

CALL
MOV
CALL
MOV
MOV
PUSH
PUSH
MOV
MOVX
JNB
AXL
MOV
Move
CJINE
SJIMP
CJINE
POP
POP
JMP
POP
POP
MOVX
INC
PUSH
PUSH
CALL
MOV
MOVXY

CLR_LCD
DPTR, #TAR3

OUT LeD

DPTR, #CDATA
R7,#02H

DPH

DPL

DPTR, #KEYBOARD
A, @DPTR
ACC.7,E_CODE2
A, #0OFH

DPTR, #CODEKEY
A, 2A+DPTR

A, #OFFH,E_CODE30
E_CODE1l

A, #C1H,E_CODE3
DPL

DPH

MAIN

DPL

DPH

@DPTR, A

DPTR

DPH

DPL

WRITE

DPTR, #KEYBOARD
A, &#DPTR

FMASSAGE “SEND To ¢

;2 DIGIT CODE

i 5AVE ADDRESS CODE DATA

;WAIT KEY ON

CODE OF KEY
INVALID KEY

i ENTRY
: CHECK
; CHECK CAXCLE

:CLEAR STACK
;CANCLE RETURN TO MAIN

:LODE ADDRESS CODE DATA
;SAVE CODE IN MEM

;WAIT KEY QFF



E_CODES:

E_CODF6:

R ]

M_EDITL:
M_EDITZ:

M_EDIT3:

PR

S1_EDITL:

S1_EDIT2:

S1_EDIT3:

JB ACC.7,E_CODE4
DJNZ R7,E_CODE1

MOV~ DPTR, #KEYBOARD
MOVX A, @DPTR

JNB  ACC.7,E _CODES

ANL A, #00FH

MOV DPTR, #CODEKEY

MOVC A, @A+DPTR

CINE A,#01H,E_CODE6
JMP  MATIN

MOV DPTR, #XEYBOARD
MOVX A, @DPTR
JB ACC.7,5 _CODEG

==== SERTAL NUMEER ===

MOV DPTR, #3SDATA
MOV A, BNL

MOV @DPTR,A

INC DEFTR

MOV A, BN2

MOVY  8DPTR, A

=== EDIT MASSACQE =====

CALL CLR_LCD
MOV DPIR, $TARA
CALL OUT_LCD

MOV DPTR, §MEDATA
MOV A, HOFFH

MOVX  @DPTR, A

PUSH DPH

PUSH DPL

MOV R7, %004

MOV DPTR, #KEYBOARD
MOVE A, DPIR

JNB  ACC.7,M_EDIT2
ANL A, HOOFH

MOV DPTR, #M_CODEL
MOVC A, @A+DPTR

CINE A, #0FFH,M EDIT3
SIMP M _EDITL

CINE A, #00H,M EDIT4

=== SHIFT BUTTOM =====

CALL CLR_LCD
MOV DPTR, #TABS
CALL OUT_LCD

MOV DPTR, #KEYBOARD
MOVX A, @DPTR

JB ACC.7,81 _EDIT2
MOVY A, &DPTR

;LOOP INPUT CODE

i WAIT KEY ON

WAIT KEY OFF

;PUSH SERAL CODE IN MASSAGE

FMASSAGE "INPUT MASSAGE™

;ADRESS "MASSAGE

:REG CHECK LIMIT
;-200 CHARECTOR

;WALIT KEY ON
;ENTRY MASSAGE KEY
;CHECK INVALID KEY

;CHECK SHIFT.

i MASSAGE "SHIFT 1"

iWALT KEY OFF



S1_EDIT4:

32 _EDIT1:

$2 EDIT2:

S2_EDIT3:

S2 _EDIT4:

83 _EDITL:

S3_EDITZ:

§3 _EDIT3:

S3_EDIT4:

S3_EDITS:

M_EDIT4:

M_EDIT40:

JNB
ANL
MOV
MOVC
CJNE
SIMP
CJNE

CALL
Mov
CALL
MOV
MOVX
JB
MOVX
JNB
ANL
MOV
MOVC
CJINE
SJMP
CJINE

CALL
MOV
CALL
MOV
MOUX
JB
MOV
JNB
ANL
MOV
MOvVe
CJINE
SJIMP
CJINE
CALL
CALL
CALL
MoV
MOVX
JB
JMP

POP
POP
CJIXNE
MOV
MOVX
Mov
MOVX

END SHIFT BUTTOM

ACC.7,51_EDIT3
A, #00FH

DPTR, #}_CODE2
A, BA+DPTR

A, #0FFH, 51 EDIT4

M_EDITI
A, #OOH,M_EDITY

CLR_LCD
DPTR, 4TABG
OUT_LCD

DPTR, #KEYBOARD
A, @DPTR
ACC.7,42 EDIT2
A, @DPTR
ACC.7,82 EDITS
A, #00FH
DPTR, #M CODE3
A, ®A+DPTR

A,#0FFH,52_EDIT2

*_EDITL
A, #00H,M_EDIT4

CLR_LCD

DPTR, #TAB7
CGUT_LCD

LETR, #LEYBOAR
A, #DPTR
ACC.7,$3_EDIT2
A, ®DPTR
ACC.7,53 EDIT3
A, #00FH

DETR, #M_CODE4
A,@A+DPTR

[

A, HOFFH, 83 _EDIT:

SM_EDITY
N, HOOH, M_EDITY
CLR_LCD

BLOCK

OUT_LCD

DPTR, #KEYBUARD
A, @DPTR
ACC.7,83 _EDITS
M_EDIT1

DPL

DPH

A, #01H,M_EDIT41
A, #0FFH
WDPTR, A

NPTR, BIEYBOARD
A, @8DPTR

;WATIT KEY ON

tENTRY MASSAGE KEY

CHECK INVALID KEY

; CHECK SHIFT.

; MASSAGE

"SHIFT 2"

;WATT KEY OFF

JWAIT KEY OX

i ENTRY MASSAGE KEY

; CHECK INVALID KEY

; CHECK SHIFT.

;MABBAGE "SHIFT 2¢

;WAIT XEY

GFF

;WATIT KEY ON

; ENTRY MASSAGE KEY
;CHECK INVALID

A =k i

Jaii§

i CH

4

ClK BHIFT.

; LODE ADDRESS MASSAGE
;CHECK EXND INPUT CR CANCLE



JB ACC, T, _ERITHO ;WAIT KET OFF
JMP MAIN

M_EDIT41: MOVX @DPTR, A ; BAVE MASGSAGE
xC DPTR
IKC R7 COUNT LIMIT
MOV A, #0FFH
MOVX  aDPTR, A ;MASK END OF MASBAGE
PUSH DPH
PUSH LPL ;8AVE LAST ADDRESS MASSAGE
MoV DPTR, s KEYBOARD
M_EDITS: MOVE A, 8DPTR
JB ACC.7,M_EDITS ;WAIT REY OFF

CALL  CLR_LCD
CALL BLOCK
CALL  OUT_LCD

jE========= (CHECK LIM]T DATA ==sss=ssssso===
CIJNE R7,#0C8H, M _EOITH  ;UHECK LIMIT 200 CHARECTOR
POP DPL
PCP DPH ; CLEAR STACT
CALL CLR_LCD
MOV DPTR, #TABS ;MASBAGE "FULL MEMORY™

CALL OUT_LCD
MOV DPTR, $KEYBOARD
M_EDITS50:  MOVX 3, @DPTR

JNB  ACC.7,M_EDRIIND

M EDITS51:  MOUN &, 2DP1R
JB ACC.7,M _ZDITSL

‘ JMP  MAIN
M_EDITG: JMP M _EDIT!
s======= CHECK BLOCK MASSAGE ==============

BLOCK : MOV A, R7
MOV B, #10H ;1 DISPLAY = 16 CHAR
DIV 3B ; CHECK NOMBUR OF BLOCK
CINE A, #00H,ADDR1
MOV DPTR, #8005SH : ADDRESS BLOCK L
SJMP  SH_MS

ADDRL1: CIJNE A, #01H,ADDR2
MOV DPTR, ¥8014H :ADDRESS BLOCK 2
SJMP  SH_MS

ADDR2: CINE A, #02H,ADDR3
MOV DPTR, #8024H : ADDRESS BLOCK 3
SJMP  SH_MS

ADDR3: CJNE A, #03H, ADDRY
MOV DPTR, #8034H ;:ADDRESS BLOCK 4
SIMP  SH_MS

ADDR1: CINE A, #04H,ADDRS
MOV DPTR, #80J4H : ADDRESS BLOCK 5

SJMP o SH_ME
ADDRS: CINE A, ROOH,ADDRS



ADDRG:

ADDR7:

ADDRSB:

ADDRY:

ADDR1O:

ADDR11:

ADDR12:
SH_MS;

*sImE====

M_CODEL:

BLOCK o

BLOCK 7

3LOCK §

BLOCEK 9

BLOCK 10

BLOCK 11

BLOCK 12

BLOCK 13

=

NVALID

[ay]
[0 Rw o TN N5 PR o A T 3 TRNY SRR PO T L9 I ]

=
]
-
[

INVALILD
INVALID
0
INVALID
INVALID

AN VS I ]

INVALID

s S

]

NCLE ~

&

Do

MOV DPTR, #8054H ;ADDRESS
SJMP SH_MS
CJNE A, #06H,ADDR7
MOV DPTR, #8064H ; ADDRESS
SJMP  SH_MS
CJNE A, ##07H,ADDRS
MOV DPTR, #8074H : ADDRESS
SJMP SH_MS
CJNE A, #08H,ADDRY
MOV DPTR, #8081H :ADDRESS
SJMP  SH_MS
CIJNE A, #09H,ADDR1O
MOV DPTR, #8094H ; ADDRESS
SJMP SH_MS
CJNE A, #0AH,ADDR1L1
MOV DPTR, #80A4H : ADDRESS
SJIMP 5H MS
CJNE A, #0BH,ADDR1Z
MOV DPTR, t80B4H s ADDRESS
SIMP  SH_MS
MOV DPTR, #80C4H ; ADDRESS
RET
CODE OF CODE KEY =========xc=zc=c
Dy 031H ;0 KEY
DB 0221 i
DB C33H e
DB 0FFH i3
DB 034H !
DB 035H ;5
DB 036H HE)
DB 001K 07
DB 0374 ;8
DB 038H ;9
DB 039H Y
DB OFFH B
DB OFFH P
DB 030H ;D
DB OFFH B
DB OFFH i F
CODE OF MASSAGE KEY =s===m===
LB 021H ;10 KEY
DB 032H 01
DB 033H v
DB OFFH )
DB 034H i
DB 035H )
DB 036H H)
DB 001H 07
DB 037H ;B
DB 038H : 9
DB 039H Y



DB OFEFH ;8 INVALID
DB 020H ;C SPACE
D3 030H ;b 0
DB Q01H B EXD ko
DB O00H ;T SHIFT
M _CODEZ2: DB 041H ;O KEY A
DB D44H H D
DB 047H 72 G
DB OFFH H INVALID
DB O04AH i J
DB 04DH b M
DB 0S0H HS P
DB 001H H CANCLE =
DB 053H 1 3 5
DB 056H ;9 v
DB 0590 HRY Y
DB OFFH ;B IXVALID
DB 020H . SPACE
DB 028H D (
DB 001H T E EXD <
DB GOOH i F SHIFT
M CODE3: DB 042H ;0 KREY 3
DR 045H H E
0B C18H ] H
DB OFFH ) INVALID
UB J4BH P+ K
DB O4EH H! .
DB O51H ) y
DB 001H : CANCLE
DB 054H ;B T
DB 057H P9 W
DB 65AH DA 4
DB OFFH ;B INVALID
DB Q20H 1 C SPACE
DB 02DH . -
DB COLlH B END
DB O0OCH P T SHIFT ===
M _CODEd: DB 43H ;0 KEY ¢C
DB 046H HB F
DB 049H ;2 z
DB OFFH ;3 INVALID
DB 04CH ;4 L
DB 0O4FH 15 0
DB 052H 1 6 R
DB 001H ) CANCLE =
DB 055H ;3 U
DB 058H ;9 X
DB OFFH ;A INVALID
DB OFFH ;B INVALID
Dy 020H M SPACE
DB O009H Do }
0l 001H T E END * &k



DAVE:

SAVO:
SAVIL:

SAVZ:

3AV3:

SA_SWAP:

SA_SWAPL:

SA_SWAP2:

SA_SWAP3:

DB

CALL
MOV
CALL
MOV
MOVX
JNB
ANL
MOV
MOVC
CJINE
SJIMP
CJINE
JMP
MOV
CLR
ADDC
CALL
CALL
MOV
MOVY
JB
MOVX
JuB
ANL
MOV
MOVC
CJNE
JME

RXDATA TO

MOV
Moy
MOVX
INC
INC
PUSH
CJINE
MOV
MOV
MoV
POP
MOVX
INC
DINZ
MOV
MOV

TAT

Lo

PUSH

000H

SAVE DATA

CLR_LCD

DPTR, #TABO
OUT_LCD

DPTR, #KEYBOARD
A, ®DPTR
ACC. 7, 8AV]

A, #OFH

DPTR, #SAVECODE
A, @A+DPTR

A, #0FFH, 5AV2
5AVO

3, #0FEH, SAV3
MAIN

RS, A

C

AL f20H

MOVE2DD

WRITE

DPIR, #KEYBOARD
A, 8DPTR
ACCL T, SATV

A, @DPTR
ACC.7,8AVS

A, #0FH

DOTR, #SAVECODE
A, BA+DPTR

A, #0FEH, SA_SWAP

MALN
SAVE

DPTR, #R¥DATA
R7,%#00H

A, 8DPTR

CPTR

R7

ACC

A, #OFFH, SA_SWAPI

A, R7

R6, A

DPTR, #TEMP1
ACC

aDPTR, A
DPTR

R7,53 SWAP2
DPTR, #TEMP1
A, @DPTR
DPTR

ACC

3 SHIFT

:’.:".:‘::‘::‘::‘:.‘:.‘:kk.‘:,‘(.‘::‘::‘(xt?‘::‘:?:.‘:#:ﬁ:)f..*:.‘c:‘t:‘f.*..*:.‘:2“::*:,":.‘:7‘.’.‘:,‘:?:.4::*:.4:!ﬂ:.‘(.‘:.‘(:‘:?‘::‘:*‘.‘{:‘::‘:.‘:.‘:kﬂ::‘c.‘(

MANAGER

.“:7‘::‘::’7.‘::‘:#{?’:ﬁf:‘cﬁ;‘rﬁt:‘::‘::‘::ﬁ.‘r.‘r.‘::‘:k:‘:*t.‘f.‘:,‘c‘,“:.‘r.':.‘(r‘::’c.“::‘:kk)‘:,‘:.‘f:‘::‘::‘:k:‘r#k:‘rkk:‘:k.‘:*:‘:*ﬁ::{'

i MASSAGE "BAVE => ¢

;WAIT KEY OXN

;ENTRY SAVECODE

; CHECK INVALID KEY

; CHECK CANCLE <EY

;CONEIRM 3AVE

s CONFIRM OR SAVE
;WALT KEY OFF

PWALT KEY 0N (CONFIRM KEY)

 EXTRY SAVECODE
; CHECK CANCLE
i IF CANCLE RETURN MALXN

;SWAP DATA TO SAVE

AREA



F_SAV:

AD_SAVO:
AD_SAV1:
AD_SAV2:

AD_SAV3:

AD SAVL:
AD_SAVS:

AD OAVE:

AD_SAVT:

AD_3AVS:

AD_SAVS:

SA_SWAPL:

SAVG:

SAVT:

SAVE:

DINZ
XMov
MOV
RL
JMP

AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP

MOV
AJMP
MOV
AJMP
MOV
AJMP
MOV
AJTMP
Mov
AJMP
MOV
AJMP
MOV
AJMP
MOV
AJMP
MoV
AJMP
MoV

POP
MOVX
IxC
CJNE
CALL
MOV
CALL
MOV
MOVX
JB
MOVX
JNB
MOVY
JB

JMP

R6,5A SWAP3
AL RS

DPTR, #F_SAV
A

@A+DPTR

AD_SAVO
AD_SAV1
AD_SAV2
AD_SAV3
AD_SAVY
AD SAVS
AD_SAVE
AD_SAV7
AD_SAVS
AD_SAVY

DPTR, #ASAVEQ
SA_SWAP4
DPTR, #A8AVEL
SA SWAP4
DPTR, #ASAVE2
SA_SWAP 4
DPTR, $ABAVES]
SA_SWAP4
DPTR, #ASAVEL
SA SWAP
CPTR, BASAVES
9A_SWAPL
DPTR, #ALAVES
53 SWADYL
DPTR, #ASAVET
5)_SWAP4
DPTR, #ASAVES
SA SWAD4
DPTR, #ASAVED

ACC
#DPTR, A
DPTR

3, #0FFH, 5A SWAP4
CLR_LCD

DPTR, #TADL2
OUT_LCD

DPTR, #KEYBOARD
A, @DPTR
ACC.7,SAV6

A, @DPTR
ACC. T, 8AVT

A, @DPTR

rCCLT,2AVE

MAIXN

; CHECK SAVE AREA

; ADDREGSS

tMASSAGE

;ANEY KEY
;WAIT KEY

;WATT

PR

KEY

OF SAVE AREA

"READY"

RETURN
OoFr

ON (CONFIRM KEY)

RETURN MAIN

TO SAVE AREA

7O MAIN



MERIRIP AR IR AP TP AP SR I i S A I A I S AP IR AP S A I I S O I I 2P I B SRR P P N 3

LLODE DATA MANAGER ==s=ssessmssooorm—o—ooom=

ME—— e e )

LCDE:

LODO:
LOD1:

LOD10:

LoD2:

LOD3:

LOCK:

F_LOD:

AD_LuDO:

CALL
MOV
CALL
MoV
MOVX
JB
MOVX
JNB

ANL
Mov
MOVC
CJINE
SJMP
CJINE
JHMP
Hov
CLR
ADDC
CALL
CALL
MOV
MOV
JB
MOVX
JNB
ANL
MoV
MOVC
CINE
JMP

MoV
MoV
RL

JMP

AJME
AJMP
AJMP
AJMP
AJMP
AJIMP
AJMP
AJMP
AJMP
AJMP

MOV
AJMP
MoV

CLR_LCD
DPTR, #TABLO
OUT_LCD

DPTR, #KEYBOARD
A, @DPTR
ACC.7,L0DL

A, @DPTR
ACC.7,L0OD10

A, #OFH

DPTR, #SAVECODE
A, 2A+DPTR

A, #0FFH, LODZ
LODO

A, #OFEH, LOD3
MAILXN

R3,A

c
A, #30H

MOVE2DD

WRITE

DPTR, #KEYBOARD
A, 2DPTR
AUC. T, LOD
ALEDRTR
ACC.7,L0ODE

A, #0rH

DPTR, #3AVECODE
A, BA+DPTR

A ffOFEH, LOOK
MAIN

A, RD

DPTR,#F_LOD
A
@A+DPTR

AD_LODO
AD_LOD1
AD_LOD?2
AD _LOD3
AD LOD4
AD_LOD5
AD LOD6
AD_LOD7
AD_LOD3
AD_LOD9

DPTR, #ASAVEOQ
CHE_LOD
DOTR, #ASAVEL

EAR R R AR AR I I I I I S R A I S R I R N R R R R R e

;MASSAGE "LODE =» ™

tWAIT KEY ON

; ENTRY SAVECODE
CHECUK INVALID KEY

;CHECK CANCLE KEY

; CONFIRM LODE

;WALT KEY ON {(COXNEIRM KEY)

; ENTRY LODECODE
;s CHECK CANCLE

IF CANCLE RETURN MAIYN

; FIND LODE AREA

;ADDRESS OF SAVE AKEA



AJMP  CHK_LOD

AD_LOD2: MOV DPTR, #ASAVER
AJMP CHK_LOD
AD LOD3: MOV DPTR, $ASAVED
AJMP CHK LOD
AD_LOD4;: MOV DPTR, #ASAVEL
AJMP CHK_LOD
AD_LODS: MOV DPTR, #ASAVES
AJMP CHK_LOD
AD_LOD6: MOV DPTR, #ASAVEG
AJMP  CHK_LOD
AD_LOD7: MOV DPTR, #ASAVE7
AJMP  CHE_LOD
AD_LODB: MOV DPTR, #ASAVES
AJMP  CHK_LOD
AD_LOD9: MOV DPTR, #ASAVES
j======== SHOW DATA ON DISPLAY =============
CHK_LOD: PUSH DPH ;CHECK DATA IN RAM
PUSH DPL

MOVY  A,ZDPTR

CJNE A, #0FFH,CHK _LOD1

CALL  CLR_LCD

MoV OPTR, #TABLY ;MASSAGE " ONO MASBAGE U

CALL OUT_LCD

MOV DPTR, #KEYBOARD
CHE _LODZ: MOV A, ®DPTIR

JB ACCL.T,CHK _LoDZ
CHK_LOD3: MOVX A, &DPIR

JNB ACC.,7,CHK_LOD3Z
CHK_LOD30: MOVN A,@DPTR

JB ACC.7,CHK_LOD30

POP DL

pPCPp DPH

JMP MATN ;NO MABSACE RETURY TCO MAIXN

CHRK_LOD1: CALL CLR_LCD

MOV DPTR, #TABL4 ;MASSAGE "FORM NO."
CALL OUT_LCD

POP  DPL

POP  DPH

INC DPTR
INC DPTR

MOVN A,@DPTR i SHOW x0. OF CALL
CALL WRITE
INC DPTR

MOVX A ,&DPTR
CALL WRITE

INC DPTR
PUSH DPH
PUSH  2pL

oy DETR, RKEYBOARD PANY KEY FOR MABSAGE



CHK LOD4:  MOVX A, @DPTE

JB ACC.7,CHK_LOD4
CHK_LODS5:  MOVX A,@DPTR

JNB  ACC.7,CHK_LODS
CHK_LOD50: MOVX A, @DPTR

JB ACC.7,CHK_LODS50
POP DPL
P0OP DPH

RDY_IL.OD: CALL ¢LR_LCD ; SBHOW LODE DATA
CALL MOVELDD ;16 CH/DISPLAY
MOV R7,#08H

L_LOD1: MOVX A, 8DPTR
CIJNE A,#0OFFH,L_LOD2 ; CHECK END DATA
SJMP  EN_LOD

L_LobZ: CALL WRITE

INC  DPTR
DJNZ R7,L_LODL
CALL MOVEZDD
MOV R7,#08H

L _LOD3: MOVX A, 8DPTR
CJNE A,#O0FFH,L_LCDd ; CHECK END DATA
SJMP EXN_LOD

L_LoD4: CaLL  WRITE

INC  DPIR
DINZ R7,L_LOD3
PUSH DPH

PUSH DPL

Mov DPTR, #KEYBCARD ;KEY FOR XNEXT DATA
L_LOD5: MOVX  A,8DPTR

JB ACC.T,L_LoODS5 ; WATT KEY OFF
L_LOD6: MOVX A, €DPTR

JNB ACC.7,L _LODG6 i WALIT KEY ON

POP DPL : (CONEFIRM KET!

POP DPH ;LODD ADDRESE DATA

3JMP RDY_IoD ;RHOW NEXT DATA
EN_LOD: MOV DPTR, # KEYBCARD ; END LODE DATA
L_LOD7: MOVX A,@DPTR

JB ACC.7,L_LoD7 ;ANY KEY RETURN TO MAIN
L_LODS: MOVX A,@DPTR

JNB ACC.7,L_LODS8 ;WATT KEY ON
L_LOD9: MOVX A,@DPTR

JB ACC.7,L_LCD9 ;WAIT KEY OFF

JMP MAIN ; RETURN TO MAIX

B S A A I S S S e A AR A R T T A B A A e S A AR S A I S A S A S I S 4

e e e L o DELETE DATA MANAGFR ===sc=-=cz==rmozooo=zoo==

IR I S A S I A AP S P S S A G B IR AR AR I S A A e S S AR I I I B A AP B I O i 4
'

DELETE: CALL UCLR_LCD
MOV DPTR, #TAB1L
CALL OUT LI ;MASSAGE DEL DATA



DELO:
DELL:

DELZ:

DEL3:

DEL4:

DELS:

AD_DELO:
AD_DELL:
AD_DEL2:
AD DEL3:
AL DEL4:
AD_DEL5:

AD_DEL5:

MOV
MOVX
JNB
ANL
MOV
Move
CJIXE
5JMP
CJNE
JMP
h{02%
CLR
ADDC
CALL
CALL
MOV
MOV
JB
MOVY
JNB
ANL
Moy
Move
CINE
JHP

MOV
MOV
RL

JMEP

AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP

MOV
AJTMP
MOV
AJMP
MOV
ATMP
MOV
AJMP
MOV
AJIMP
MOV
AJMP
MOV

DPTR, #KEYBOARD
A,#DPTR
ACC,7,D5L1

A, #OFH

DPTR, #SAVECODE
A,@A+DPTR

A, #0FFH,DEL2
DELO
A,#0FEH,DEL3
MATYN

25,4

C

A, #30H

MOVEZ2DD

WRITE

DPTR, #KEYBOARD
A, 3DPTR
ACC.7,DELL

A, #DPTR
ACCLT7,DELS

A, #0OFH

DPTR, #8AVECODE
A, BA+DPIR

A, #0FEH, DELSO
MATN

AL RD
DPTR, 4 _DEL
A

a3+DPTR
AD_DELO
AD_DEL]D
AD_DELZ2
AD_DELTD
ab_oerd

AD _DELS
AD_DELS
AD_DEL7
AD_DELS
AD_DEL9

DPTR, FASAVEQ
RDY DEL
DPTR, #ASAVEL
RDY_ DEL
DPTR, #ASAVED
RDY_DEL
DPTR, #ASAVED
RDY_DEL
DPTR, JABAVE-
RDY_DEL
DPTR, 438AVES
RDY_DEL
DPTR, $ASAVES

;WAIT KEY ON
; ENTRY DELCODE
; CHECK INVALID KEY

; CHECK CANCLE KEY

;COXEIRM DEL

;CANCLE OR DEL
;WALT KLY OFF

;WAIT RET ON {CONEIRM KEY)

; ENTRY DELCODE
s CHECK CANCLE

;IE CANCLE RETURY MAIN

;ADDRESE TGO DEL DATA



AJMP  RDY_DEL
AD DEL7: MOV DPTR, #ASAVE7

AJMP RDY_DEL
AD_DELS: MOV DPTR, #ASAVES

AJMP  RDY_DEL
AD_DEL9: MOV DPTR, #ASAVED
RDY_DEL: MOV A, #0FFH

MOVX @DPTR,A ;DEL DATA

CALL CLR_LCD

MOV DPTR, #TABL2

CALL OUT_LCD s MASSAGE "READY"
EN_DEL: MOV DPTR, #KEYBOARD ;END DEL DATA
DELS5: MOVY A, enpTR

JB ACC.7,DELG ;ANY KEY RETURN TO MATIY
DEL7: MOVY A, @DPTR

JNB ACC.7,DELT FWALT KEY )
DFL3: MOVY A, 2DPTR

JB ACC.7,DELS iWAIT KREY OFF

JMP MALIN  RETURN MAIN
B e 1 T e SAVLCODE e e T T e
SAVECODE: 8 Q01H G KEY 1

DB 002H i1 2

DB QO03H b 3

oB Orft 73 INVALID

DB 0O4H ;4 =

o8 D05H PO 5

DB 006H 16 5

DB OFEH ;7 CANCLE =+

DB 007H ;8 7

DB 208H ;9 &

DB 00SH T A 9

Ot OFFH B INVALID

DB OFFH ;O INVALTID

DB 000H 7D 0

OB OFFH B INVALID

DB OFFH P F INVALID
::‘:,‘1,*7.".*ﬁﬁ:ﬁt:‘:ttﬁtt**.‘:x,‘::‘:ﬂ:;‘:kﬂ:.v:‘::'—.:‘::‘::‘:x:‘:t.t:‘::’.*:.‘:r:ﬂ?‘t.‘:.‘:r‘:t?‘tﬁ:ﬁ:‘:.‘::‘.’:‘:;‘1}:.‘:.‘.",“:.‘:.‘:
e e T e T . L.CD L\,\}'AGER SRR ST oo o= ===

",“.:*f:t:'::‘::’(.‘.’.*’.*:‘::‘::‘:ﬁ.‘::‘:.‘:tﬂ::‘:."‘.".‘f‘,“.’.‘.‘.“::‘::".?k:‘::‘:.‘::’:r-‘::‘:’:‘r.‘:x:‘:.“.’:‘:.........\.
:

jE=====s===== QUT DATAS TO DISPLAY LCD ==sscssssccc==
OUT_LCD: MOV R1, HOOH
CALL MOVELDD JMOVE DD RAM TO 00H
LCDL: CLR A
MOVC A, @A+DPTR
INC  R1 ;COUNT DATA
CIYE R1,#09H,LCD2Z ;CHECK DATA = 8 DATA



LCDZ:

CLR_LCD:

MOVELIDD:

MOVEZDD:

v ———

CALL MOVEZDD ;DATA COUNT = 8 DD -

CIJNE A, #O0FFH,WRITE_LCD ;RAM = 4CH

RET ;WRITE LCD IF -
;DATA <> QOFFH

==== WRITE & LODE NEXT DATA ==============
LCALL WRITE ;WRITE DATA TO LCD
INC DPTR

JMp Lecol

========= (C[LEAR DISPLE\Y LD =================
PUSH DPL

PUSH DPH

PUGH ACC

Mov DPTR, #COMMAND ;CLEAR LCD

MOV A, #01H ; COMMAND TO CLEAR

MOVX @DPTR,A
CALL WATITBFE

pop ACC

POP DPH

POP DPL

RET
=== MOVE CURSER IQO FIRST BLOCK ========z=====
PUSH DPL ;MOVE ZD RAM TO 0OO0H
PUSH DPH

PUSH ACC

MOV JOPTR, fCOMMAXND

MOV A, #080H
MOVX @DPTR, A
LCALL WAITBF

POP ACC

POP DPH

PoP £pPL

RET
=== MOVE CURSER TO SECORN BLOCK ============s=
PUSH DPL ;YMOVE DD RAM TO 40H
PUSH DPH

PUSH ACC

MOV DPTR, #COMMAND
MOV A, #0COH

MOVY @DPTR,A

LCALL WAITBF

pop ACC

POP DPH

PQOP DPL

RET
===== WRITE CHARECTOR TO CURSER ===s=====z=======

PUBH DPL yWRITE DATA TO LD



PUSH DPH
MOV DPTR, #WRITEDATA
MOVX @DPTR, A

LCALL WAITBF ;WAIT LCD READY
PCP DPH
POP DDPL
RET
;EEE==s======== READ DAT_}\ FOR}I LD ====s===z=o==z—==
READ: PUSH DPL s READ DATA FORM LCD

PUSH DPH

MOV DPTR, #READDATA
MOVY A, 2DPTR

LCALL WATTBE

FOP DPH
Pop DL
RET
pE==s==s=s===== CHECK LCD READY OR NOT READY ====ss==z=====
WATITBFE: PUSH LCPL i CHECR BE FOR LCD READY
Prs DPH
PUEH ACC
MOV DFTR, #READBUSY
RDY1: MOVX AL &DPTR
3 AUCLT L RDYL cACT o=l
POP AT ;BLEY SLAS NOT READY
poP DPH
POP DFL
RET
M INITI;\L LCD e - -
INIT_LCD: PUEH DPL ; INITIAL LCD MODULE
PUSH DIH
MOV DPTR, #COMMAND
MOV A, #3284 ;8 BIT L LTYNE 5X7 D07
MOV @DPTR, A
LCALL WAITBF ; CHECK BF
MoV A, #0FH ;DISPLAY OFF
MOVX @DPTR, A
LCALL WAITBF s CHECK BF
MoV ARG ;CLEAR DISPLAY
MOV 38DPTR, A
LCALL WAITBF " ;CHECK BF
MOV AL ; SET SHIFT MODE
MOVX EDPTR,A
LCALL WAITBF i CHECK BF
POP DPH
POP DPL
RET

M L T SFEND DATA ====c=-s=-===ormmcc—cmcommo—==—



o:‘::k:k‘n,‘::‘r:‘:x:.‘:x:‘::ﬁ.‘::‘:#::*:!:r'..‘::':r‘:x,‘:.*:.*‘.,‘-:
1

SENDMODE:

SEND1:

SENDZ:

SENDZ20:

SEND3:

LOOPTXN:

SEND4:

SENDS:

GOTX:

TRANS:

CALL
MOV
CALL
MOV
MOVX
JB
MOVX
JNB
MOVX
JB
ANL
MOV
MOVC
CJIXNE
JMP

CLE
CLE
CLR
CALL
MOV
CALL
SETB
CALL
MOV
Mov

Mov
MOVC
CJINE
CALL
CALL
CLR
SETB
SETE
SETB
CALL
MOV
CALL
MOV
MOVX
JNB
MOVX
JB
JMP

ACALL
INC
SJIMP

CLR
MOV
JNE

CLR_LCD
DPTR, #TAB13
OUT_LCD

DPTR, #KEYBOARD
A, @DPTR
ACC.7,SENDL
A,@DPTR

ACC.7, SEND2

A, @DPTR
ACC.7,SEND20
A, #0FH

DPTR, #SAVECODE
A, @A+DPTR

A, #OFEH, SEND2

MAIXN

F3
ES

REN

CLR_LCD

DPTR, #TABLS
OUT_LCD

MODE

DELAY
DPTR, #TX _DATA
INDEX, %0

4, INDEX
A, ¥A+DPTR

A, KBOFFH, COTX
TRANS

DELAY

MODE

EA

ES

REY

CLR_LCD

DPTR, #TABL2
OUT_LCD

DPTR, #KEYBOARD
A, @DPTR
ACC.7,SENDA

A, @DPTR
ACC.7,SENDS
MAIN

TRAXNS
INDEX
LOOPTX

Fokok ook ok ok koo

:‘:*‘::ﬁ.‘:.‘:?‘:.‘r:‘c*.":‘:,‘::‘:?’::‘::‘::‘:,‘rt:‘r

;MASSAGE "SEND MODE"™
i CANCLE OR SEND
iWAILT KEY OFF

PWAIT KEY ON (CONFIRM KEY)

; ENTRY CODE
; CHECK CANCLE

FRISABLE RXY

;MASSAGE "WAIT SENDINGT
(5ET TX AUDIC oX
WAIT FOR READY TX MODE

; LODE ADDRESS DATAY FOR SEND

;LODE DATA FOR SEND
;SEND END RX DATA CHECK
;WAIT FOR RETURN 70O RN MODE

:RX AUDIO MODE OXN
;EXABLE RX SERIAL PORT

iMASSAGE "READY™

:WAIT KEY FOR RETURN TO MAIN

i RETURN TO MAIN
; SEND DATA
i POINTER NEXT DATA

;SEXD DATA B3Y PROGRAM



RET

-*:'*.:‘1’.‘:ﬁ:‘c:‘::‘:kﬁ.‘:*:‘::‘::‘::‘:.‘f:‘f:‘::‘f.‘:ﬁt‘:ﬁ.‘:.‘::‘:“ﬂ?‘::’.."’.:‘r.‘::".:‘:.“:r‘:,% R A IR I TR R R S
’

:‘.’.‘f.‘:.‘.’:‘:k:‘.’?‘7.‘::*::‘::‘:.‘:??“:.*{.‘::‘::‘r.‘:.‘:_‘::‘!:*::‘:.“.:‘:!:ﬁ’k:(ﬁ.‘::‘:?‘:.‘::‘::’::‘:ktt:‘r.‘::‘::‘:*:\’:‘:*:‘.’.“:T‘t?‘:.‘:k:‘f:‘c*.‘:

RECV: MOV DPTR, #RXDATA
MOV A,2DPTR
CJNE A, #0FFH,CHK_REC1
CALL CLR _LCD

MOV DPTR, #TAB17 ;MASSAGE "! NO MASSAGE !

CALL OUT_LCD

MOV DPTR, #KEYBOARD ;ANY KEY FOR READ MASSAGE
CHK_REC2:  MOVX A, @DPTR

JB ACC.7,CHK_REC?
CHK_REC3:  MOVX A, @DPTR

JNB  ACC.7,CHL RECT
CHK_RECZ20: MOVX =, 3DPTR

JB ACC.7,CHE_RECI0

JME MAIN ;NO MASSAGE RETURN TOQ MATIN
CHK_RECl:  CALL CLR_LCD ;CHOW NO. CALL I

MOV DPTR, #TAB14
CALL QUT_LCD

MOV DPTR, #RNDATA
INC  DPTR

ING  DPTE

MOVN i, 'DPTR
CALL WRITE

INC  DPTR

MOVN A, @DPTR
CALL WRYTE

INC  DPIR

PUSH DPH

PUSH DPL

MOV DPTR, #XEYB0ARD ;ANY KEY FOR MASSAGE
CHE_RECI: MOVY A, 4aDPTR

JB ACC.7,CHK_REC4

CHK_REC5:  MOVX A,@DPTR
JN¥B  ACC.7,CHK_RECS
CHK_RECS5C: MOVX A, @DPTR

JB ACC.7,CHK_RECS0
POF  DPL
POP  DPH

RDY REC: CALL CLR _LCD ; SHOW LODE DATA
CALL MOVE1DD ;15 CH/DISPLAY
MOV R7, 4084

L_RECI: MOVY A, @DPTR

‘ CINE A, #0FFH,L REC?2 ;CHECK END DATA

SIMP  EN_REC

L_REC2: CALL WRITE

INC  DPTR
DJINZ R7,L_RECI



CALL  MOVE2DD
MOV R7,%08H
L _REC3: MOV A, 8DPTR
CIJNE A, #0FFH,L_REC4 ; CHECK END DATA
SIMP  EN_REC
L REC:: CALL WRITE
INC  DPTR
DINZ R7,L _REC3
PUSH DPH
PUSH DPL

Mov DPTR, #KEYBCARD ;KEY FOR NEXT DATA
L_RECS: MOVX A ,@8DPTR

JB ACC.Y, L _RECS tWALT KEY OFF
L_RECOG: MOV A, &8DPTE

JNB ACC,7,L _RECG ;WATIT FEY ON

BOP LFL i {COXFIRM XEv)

POP D ; LODD ADDRESZS DATA

SIMP  RDY_REC ;SHOW NEXT DATA
EN_REC: Mov DPTR, #KEYBOARD ;END LODE DATA
L_RECT: MOVX A, @8DPTR

JB ACC.7, L REC ;ANY KEY RETURN TO MATY
L_RECSH: MOV A, iDPTR

JNB ACC.7, L _RECS ;WAIT KEY ON
L_RECS: MOVX A, 2DPTR

JB ACTVT7, L _RECY PWALT KEY orr

JMP MAIX TRETURN TO MAIX
MR E*t"fffﬂf:‘:r:‘::'t:‘c:‘f;*::‘f:k.‘r.*.-‘:.*.vf..*'—':"..*:":'f".%:‘:::‘f.":#'t'.rf R A I R R N
jESS=sS=ss=sssssssoss== DISPLAY MASSAGE ===sss=ss=z=sszcss==o=
;“:.‘1:"’.“1.‘:2‘1.‘:’.‘::‘:.‘:?‘c?‘:.*:.‘!t:‘:?‘::’:x.‘:.‘r:lrk*:.‘::-::‘::"..".‘:‘..‘::ﬁ:‘::‘:.‘.‘t*',-::',".".:'.:‘:#-::".1‘?::-rx:‘::‘::".:ﬁ“:ﬁk::’.

TABL: DB "SELECT MENL 2", Q0FFH

TABZ: DB "OHIETM,OFFH

TABZ: DB "SEXND TO o ", 0FFY
TABL: DB "INPUT MASSAGE",07FH
TABS: DB "SHIFT 1'",CFFY

TABG: DB "SHIFT 2",0FFH

Taz27: CB "SHIFT 3" ,0FFH
TABS: DB "FULL MEMORY",OFFH

TABG: DB "SAVE => ?",0FFH
TAB10O: DB "LODE => ", 0FFW
TAB1l: DB "DEL =» ?",0FFH
TAB12: DB "READY" ,OFFH

TAB13: DB "SEND MODE",0FFH
TaBl4: DB "FORM NO.",0FFH

TABLG: DB "MASSAGE IN",0FFH
TAB1G: DB " RX MODE ", 0FFH
TABL17: 3 "1 NO MATSAGE v, orrd

TAB1S: DB "WAIT SENDING",OFFH

EXND
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manohiie funciion generzcor
12 9f produsing ~ign

2nd oulse wave’orms Al han-sizonliy

nre.

qualily sing,

waver’orms JEO DR Q0N EMoniugs

for cameumicznions, RS-
NETITOC 3COhcathong
HE MG TR F a( generztion, [{ Nas 5 (voicai
anie soechezuon of 20 somys L frecuency
clv jwent sver @ 200000 frecuency range . watn

fEQuTing

Tna owtaior
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SEVMNG E ovary smail zifact an

woriege,

FEATURES

Loee3ing Wave Distornon %, Twgirg!
Zxcelent Tamoersturs Sishility M oom/°C, Tyorcal
'Wice Sween Panna 230001, Tyoical

Low-Suoely Seasitivity Q.01%V, Tvoical
Linear Amaiizuca Moduistion

TTL Comezunle 23K Contoie
Wide Sudoly Rzrca 1V w0 25V

Agusiaonie Quiy Cyrle 1% 10 29%

APFLICATIONS

‘Waveform Ganeration
Swees Ganeratian
AM/IFM Generation
V/IF Convargign

F3K Generation

Phase-Locxea Loaos (VCO)

ABSOLUTE MAXIMUM RATINGS

Powsar Supoly 26V
Power Dissioatian 730 mw

Oerate 2bave ~s’c 5 mngce
Tota Timing Curreng 3 ma

Stcrage Temoerzica -327 2w ~182°C

INF‘CIA? E 1 }

TSI !
— FYMMITAY
. T Wl
~~ A .
aureut | 2 15 __}
MULTIPLUIER p—
uuer out | 3 sho 14} !
— ] ssafea WAVESC AN
! A
g ! 4 , 13
3 } 12[ GRCUND
FIMING ! ,
CAPSCITOA 1CQ
- SYMC
. ! 1 duraer
[_ 10] 37Pa83
TiMING ;
SE3.570AS CURAEMT .
IWITCHES ;-;U‘.
OROERING INFOBMATION
Part Number Packaqe Ocerating Temoperaturs
XR-2206M Caramic 3372 e =125°C
m-zzoam Caramic 0°Co+70°C
R-2208F Olasuc 0'C w =0°C
X 9 2206CN Caramic cio -7 C
%R-2706CP Plastic 0°C w £707C
S¥YSTEM DESCRIFTION
The XR-2206 s camorised of four ‘unciicnar biocks: 3
voiizgecontralled oscillator {VCO), 2n znaiog muiuptier

and sine-shacer; a unity zain buifsr ameiifier: sno a s2¢
af currznt switcnes. :

The WYCO actweally oroduces 3n outpui Srequancy SOcSore
UONEl 12 3N inoul cusrant, wich s produced Dy 2 rEsisior

fram (e timing terminais o graund, The cuarrsnt Swilcnss
route ane af 2 (ming ping current o the VCO caniratlsa
by an 5SK incut gin, 10 produce an autgut frequsncy. With
two ming pins, JwQ disgrate gutout frecuenciss can. o2

incecendently croduged for F3K Gansratien Aosliczt




ELECTRICAL CHAHACT-EHISTICS

Test Conditians: Test Circuiraf Figure 1, v ™ = 12v,

Ta =257, C =001 4F,
unless a(herwise scecified. 5 apen for trangle,

A =le0en, Ay =10k Aq=25k0
closed far sine wave,

U

XR-2206M XR-2206C
PARAMETER M. TYP. [ MAX. | MIN. [ TP, MA X, UNIT CONDITIONS
GENEAAL CHARACTEARISTCS
Sirqre uooly Yolrage i 5 Is] [ 5 i %
3otii-Suaaiy Vaiiege =3 zi3 3 zi3 \
Sucziy Cuerent 12 l 17 14 0 ma ’ A 10kn
|
CEU_LATOR SEITION
‘ [
Max Sceranng Fraquency 035 1 a3 1 [ MHz C=100Car. /rajen
Lowesnt Practical Fraquancy 0.01 2.01 ~z C=30uf Ay =2mn
rraquaney Agcudracy ES st =2 % of ?3 fq= /R C
Temoeracura Saoiity =10 20 130 cam/°C 2'Ce Ty 50
! T T Ay s Wxn
Suoghy Sansiciviey 2.01 PR 00t iV A £ 10V Vyign ¢ 20V,
‘ | FreRz10Kn
S22 23008 1CC0 0004 2000 fu = fy @A) e
GBR A2MO
Swenen Lineariiv
1Q:1 Swwesn 2 2 % | LTI by = 0
10G0: | Swe=n E| 3 % L2100 H: fy = 100 kHz
FM Distartion a1 0.1 % = 10% Deviation
Recommanaea Timing
Comaenents
Timing Caoacitar: C 0.001 ] 0.001 100 aF See Figyra a
Timing Aesistors: 8y & Ag” 1 el 1 3 L3 el
Triangle Sine Wava Cuocur See Note 1, Figura 2.
Trigngie Arnpliryaa 16Q 180Q mvik Q Figure 1 % Qoen
Sine Wave Amoiitude Elal 8] 30 [Fe] MR 0 Frguee 3 Closed
Max. Quteut Swing a 3 Vop
Quiput Imaedance 500 6500 4]
Trizngle Linearity 1 | %
Amelituae Staoilicy 25 Q.5 ag Far 10001 Sweep
Sine Wave amolitude Scabitiry 1900 4800 som/* ¢ Sea Nota 2,
Sine wawe Oistortion
Without Adjystment 2.5 2.5 % Ay =1axn
'WNith adjustment Q.4 1.0 Q.5 15 * See Fiqures & ana 7,
Amotitvge Modulatian
inout Imoedance ] fels] 2] 100 [ 31
Maodulation Range 100 100 b
Carrier Sucoression 55 5 d8
Linearicy 2 2 % Far 95% meduiarion
Suare-wave Qutput
Amplituda 12 12 Voo Meagyred at Pin 11,
ARise Tima 50 250 neec C_ = 10pF
Fall Tima so ) ngec Ci = 10 pF
Zaturauan VYoltage a2 0.4 a2z 0.8 v b= 2ma
Leakage Current 0.1 Q.1 100 KA Yy 25V
FS® Keying Laval [Pin §) 0.8 4 2.4 0.8 1.4 2.4 N See 2CTiON on cirout contrals
Rafarence Svpass Valtage an 3.3 25 [ 3 3. ) Measured at Pin 1Q.




Figur 91 Circuir Cannection for Frequency Sweag.
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Circuir far Sine Waye Generatian withaout
Extermai Acjustment, (Sas Fiaure 2 for

Chaice of Rq.)
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Figure 12: Sinuscidal FSK Generaror,
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Figura 11 Circuit for Sine Wave Generatian with
Minimum Harmanic Oistortian. (Ra .
Determines Quipue Swing — See Fiquee 2.1

Figure 13: Circuit far Pulse and Ramp Generatign,



Freguency-Shift Keying:

Tre XA-2208 220 e cosrated with two secaraca liming
r25150073. Ry 2nd Ry, cannzsciea 1o the dming Pin 7 ang 8
Jespeclively. 35 snowa in Figure 12 Deoending on the
2alafilv of Ne 10 signal at Pin 3, ainer ang or cAe oiner
of nese amung risisiors s activaced, If Pin 9 55 coen.
crcuiid o fannecizd (0 a biss voliage 22V, gniy Ar s
aczivated, Simiferly. 1f ine wnliage level ac Pin 9 s LTV
sy Aa g oacnwziza, Thus, (e ouou irequency can oe
waved 0§tv.—een rer0 levaly i ang fz_ as

= /R Cand fg = 17ALC

For SaliliudCly 202r2noA, the keviag unltzoe

réfaranced 9 YT

Cutput OC Lavel Cantrai:

TEOIT devel 2r vz ozurout (20 21 s zooroximacsiv me
EME 35 (n@ 3C Jies 21 2n 2010 Froures 00, 11 zna 12 Biq 3
Y QU0 3 awa za

POZia389 MucCwavy I2rvEaa YT oanag

;
SUTDUL ac tever 31 =y T

AFPLICATIONS INFORMATION

Jine Wave Generatiaa

Without External Adjusument:

Figure 10 shaws the circuit cannection far gQenerating &
sinusoidal output frgm tha XR-2206. The potentiomater.
R+ ar Pin 7, provides the desired frequency tuning. The
MaxiMmumMm auIput swing § greater than V*¥/2. and the
tyoical distoction (THD) is €2.5%. If
Jisfortion is desired, additional adiustments can ba pravided
a3 desceibed in e ioitowing sectian.

IOWEr SINE wvave

The circuit of Figure 10 can be converted 10 soit<unoty
Jceratian, iimoly by reciacing all ground conneqtions witn
Y ", Ror solit-supaly operation, R4 can 2 directly cannecied
to graund,

With External Adjustment:

The harmonic contant of SINUS0Idal OUILUT 53N B2 reduceg
10 20.53% by sdditianal 3d{ustments as snown in Fiqure |}
The patentiamerar, Aa, 2djusis the INE-5R20ING resisior,
ang HB proviges (he fine zgjusiment for the WWAVS Qe
symmerry. Tha adjustment procedure 15 as fatiows:

I Set Hg 2t migDoING, 2nd adjust Ba for minimum
9 A
distocion,

2. Mt Ha 350 35 300ve. aGiust Aa 2 furtner reduce

ZISQrnGn,

Triangle Wave Generation

The circuits ar Figures i and 17 can se converied te]
rizngle wave genacanugn | ny 3imoly p0Enircuwining Sin 03
ana 14 {i.z. 3y coen). Amslitude of e triznale is scorgxi-
Maraly faice N 1ne pave outDUT,

FSX Generytina

Figura 12 sncws ine circuit connectian for sifusaidal FSK
signai ogeravion, Mack and soace ireouencies can he inae-
pendently sdjusied, by the choice af UMINg resisiors, Ay
2nd 92, The autpul is Prase<oniiALoUs JUnAd transitions.
The keving signal is aoelied to Pin 9. The Circuig Ccsn he
canverted (o split-sugply operatign by smoly  realacing
graund witn V-,

Puise z2nd Ramp Genergtion

Figure 13 shows the circuic for pulse and ramp waveiarm
generation. In this mode of operation, the FSK keving ter-
minal {Pin Q) is shorted 0 the sguare-wvave autput {Pin 11},
and the ciccuit automarvically frequency shifr. keys itself
berween two segarate frequencies during the D0sitive-gaing
and negarive-gaing outout waveforms, The puisa width and
Juty cycie can be adjusted fram 1% © 99%. by the chowce
af Ay and As. The values of Ry ana A5 shauid be in tne
range af 1 k) ta 2 MG,




11 = OP¥w 0w PRCrE
CLOTLD #0008 % wavil

3rusETar 20
§ 1A

L jouy
e )
L :} Lt T g S L AN
—i . ;3 t_: = L oree aoy, [
T4 e
[ T L Stuamevart
jl 'C}—‘F -\__'| & Farr
- [ L'
B S @

RO A LB D P ul aer e

Figure 1

: Basic Tast Circuit

j‘

v 11y

.

FEan UuTru) b e
—

R

Figure 2:

Cutput Amplitude as a Function af the
Resistar, R4, at fin 3,
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Figure 3:

Supply Current vertus Suppiy Vaitage,
Timing, A.
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FRINCIPLES OF DPERATION

Descriagtion ef Contrals

Frequency of Qperation:

The lrzgueney of oscilizeon, fg. 15 cetermineg dy the
2xi2rnal Lming 230zciiGe, C. 3ar03s Ain Sand 8 and by e
Uming rasisior. A conngcisg (o eicher Pin 7 or 3. The fre.
Juency s diven 3

]
e E-E“‘ Hz

370 CaN 2R 20I6SI2T So czwena 2ither F or O Tha reeam.
menced valugs of R, for 2 given frecuency range. are snown
w0
A QW0 w T Fezommznezg vaives of C e fam 1000 af
a0 s

A Flgurz & Tamgeraiurs saoility 15 eotimum for 4

Frequency Sweeo and Modulation:
Freouency of ssaillation is oraparnional (2 ine (Gl tmng

TUreeny e arawen irarm Pin T e 8-

Timing zeminaig {8in 3 3) are 1ow-imoedance o,
NG 3re 0tErNANY R 2~ IV e rascect o A 17

Frequency varies linaarty sn I+, over 3 wide range af
Zurrent eaives, TuA D d ma The frequency can
08 CONrroiled oy z0oiving 3 conerol w0tage Yo, 0 otne
SCTVATED [IMiNg 0iN &5 310wn sn Figure 3. The fraquency of
oscriiation 1§ retaed o Vi 3as

irom

5 i,
PRGN el

¥
k™)

1
i= o Hz
a0

wnere Ve 15 in valts. The volizge-a-fraauency canversion
gain. X, s given as:

) a0z
o= A 3 - SIT ey
< Gl’f’d\"c Ep laFIAY

CALUTION: For safe aperation of rhe crrcutt, It inoyic be
Wmitad o €3 mA,

Quiput Ampiitude:

Maximum auput amalituds @5 inversaly aragarnonai 0 ne
ex1arnal rasistor. Hq, toanesizg (o Pin 3 (see Figure 2), Fae
3IMA Lvave Juloul. aMOoNtucs 5 300raximaiely 30 MV nesi
oer WOl gf Rq, for riangie. (N2 deax aMmoliuce 15 3000 -
maigly 150 mV peak ger <3 o R4 Thus. for zxamale
A7 # 30 k1 would oroaucs aooroximarsly =3V sinusaical
SUidul aMoiiiugs

Amaolitude Medalacion:
Output amalitude can be mogulated by 300lying a gc oias
N0 3 Modulatng 5i@nd: to 2in | The inisrnal imeedance a;
§ aooroximataly 100 <9 Duipud zmaiitude varws
oA @ 2ooiies volisge a1 Fia 0 Lar vaiues gr oo
Bigs 2t inig ain, wunin 24 wQiis 9F WV /2 25 500wn 1A Figurs
3. s s Dias lever aoproaches W T/7
Juipul signal s reveriad, 3N NE FMoniug? GOes (Nrough
I8r0. Thnis progerty 3 suitanle for onasesnifi xeving 4ng
suograssed-Carngr AM genarzlion. Total Svnamirc range of
smotitude moawlation is s00roximatety 33 af.

Sin

(MR 2Nnase of h2

CAUTION: AM congal must be used in conjuncion with
2 well-raquiated supoly, sincg (e auioul aMSiityde now
becomes a funceion gi v

ECGUIVALENT
SCHEMATIC

DIAGRAM

i




HIGH QUALITY FUNCTION GENESATOR
SYSTEM WITH THE XR-2208

INTROOUCTICON

Waveform or function generatars cacaoie af progucing
&miim moduiateq sine wave oulpuls lind a wide range ai
2ophcatons in 2iecingzl measurement ana laoorairy m-
sirumentaton. This apphcanon note aescrbes e design.
caasiruction 2nd e pafarmance oi such a comgolate lunc.
100 genecaior system suiaole for 1a00ralory usage af nob-
Dyist agplicauons. The 2nure funchion generator 1s com-.
orisad af a single XA-2208 morohime 1 ana 3 Limveo
aumaar of passive circud compeonants. It orovidas e 2n-
gmnesr, siudent. or Noadyist wih a tgnly versaula labaralany
msirument for waveiorm genaration at a very smail frachan
of the cos: of conventionat funcuan generatars avaiatle
togday

GENERAL DESCRIPTION

The basic circunt ¢configurztion and the sxterndl comognenis
n2cessary for the mign.guahiy funcoon gensrator System s
snawn n Figure 1 The circuit snown n :ne figure 15 de-
$gaed 1o coerate with erther 3 12 V single power suoory, or
with =5 Y 5oit suopiles. For mast agphcanons. split-supgary
OpErAUON § praferragd since i resLtS N an oulnut Ao level
wiich is aearly at ground patential.

The circuit configuranon of Figure | prowides (hreg gasic
wavelorms: sine, iriangle 2nd square wave. Therg are [our
overlapping frequency rznges wnich give an overad fre-
Quency range of 1 Mz to 100 kHz. In eacn range. (e Ire-
quancy may pe varned gver a 10C:1 luning range.

The sine or triangie outgut can be vaned ‘rom 0 {0 gver
§V (peak to peak) from 2 550 anm source 3t the culput
terminai.

A sguarewave output is available at tne sync oulpul terminal
tar osciiioscope syncnranizing or driving lagic circuits.

TYPICAL PERFOAMANCE CHARACTERISTICS

The performance charactenstics listad below ars nat
guaranteed or warranted by Exar. Howsver, [nay represent
the typeal pertorMance charactensiies measured by Exar's
3oplicaucn engingers dunng the tabaratory evatuaton of the
tuncuon generator system shown in Figure 1. The typical
perfarmance specificatons lisied below apply only when ai
o tha recommended assembly instructions ind adiustment
procédures are lollowed:
._.,._-,,,.-,1M-n

. e -

P z

January ;5;2

{a} Frequeacy Ranges: The functan gacerztor SySiem
Jesigned to operate aver four averlapoing fr?CUErW

ranges:
! Hzig 10Q Hz
10 Hz o 1 wHz
100 Hz to 10 kHz

| kHz tg 100 *Hz

Tha range saiection 1s mage by swicning in dittereny:
nming cdpaciors.

(b} Frequency Setting: Al any FENQE SEMNG. fredusne
S20 02 vaned Qver 4 1001 uing fENQe WD 3 Cote,
lomatar tsee Aya of Figura 1)

(¢} Frequency Accuracy: Frequency accuracy of ine X3
2206 15 sat by e nmng c2Sister A 2 the limy
capacior . and 15 given as’

f= 1#AC

The abave exoressi0n i Accurats 1o vatiia =5 atzy
range seting. The timing resistor R is the sefies coms
natian at resisiors Ra and Ryg of Figure 1. The smey
capaciar C is any one of the capacitors C3 througn &
SNowN in Na fgure.

(¢} Sine and Triangle Quigut: The sine and tnangie oum.
amolitudes zre vanaale from 0 V 10 6 Vpo. The empita
'§ 52l by an exwarnal potenvomeatar, Ryg af Fique (A
2ny given zmolitude selting, (he tnangie outpd
amalituge s doproximalely twice as hign as @
sinewave cuipul. The-inlgrnal imgedance af the gumf
15 600 (1.

(e} Sinewave Cistortien: The total harmanic gistoron
siNewave +§ lass than | % from 10 Hz to 10 kHz andhe
han 1 % eover 1ne enure frequency range. The salecid
of a wavemen is made bv the thangle/sine seiecd
swilch, Sz,

{f Sync Qutour: The syne oulbut proviaes a SO0 % Af
_CfCle pulse crout with either fulk swing of upper B
swing of the soly voltage depanding on the ol
SYNC outDut aeminals on the paned cecwe ooard (2
Figure 1},

VIS EXARINTEGRATED SYSTEVIS, INC.

. T Paiomar avenue, Suorywad, DA 54088

eCE TIZTETE —ax S 335.9233
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FACCUEMCT }

. For Singie Supory Qoeraton Liit GNO Connecaon “é2ming A12 Across Terminais A ang 8 intact, zng Cenneei Tarminal Ao GND

!
Lyl
ot
f NOTE,

L

2. For Maxmum Cutout, Ry may oe gpen. Ay = 83 Kl is fecommenged for Extarnat Arnplifuge Modulation, ‘

g)- Frequency Modulation (External Sweep): Frequency

' " can te modulated or sweg: &y 2Zpolying an exieral

! ceatrol voitage ta swesp laminat (Terminat | of Figure

1), When not usad. this termina snauld e led ogen-

o Grewted. The coen circul vollage at this ierminal is z0-

’ praximately 3 V apove the negaive SuDpily voitage and
is impedance is aooroxlma:eiy 100G onims.

_}-Amplltude Madufation: The outpul ampiilude varies
-!:nearry with moduiation voitage acolied ta am ingyt {ler-
minat Q of Figure 1). The output amoiitude reaches its
MiNiMuM zs the am contror voltage approaches the half

" atine tatal power suoply voltage, The phase of the autput
signal reverses as the amgplitude goes ithrough its
miosmum vajuve, The fqtal dynamic range is aporaxi-
Mately 55 d8. wilh am cantrol voltage range ai 4 V rafer-
‘¥ficed 1o the haif of the totat supply voitage. Whea not

" used. am terminal soouid be leit aoen-curcu«ted.

Fower Saurce: Solit supplies: =6 V, or single suppiy:
12 V. Suaply Curent 15 ma (see Fiqure 3).

HPLANATION OF CIRCUIT CONTROLS:
.ﬁfmea

rge Seiect Switch, S1: Salects the frequency range of
Tertion ioe the funcuon generator. The lrequency 1s

figure 1. Clreuit Cannection Oiagram ter Function Generatar, (Sea Note 1 for Single Supply Operaticn.)

waversely progadional to the nming caoacilor connacted
2333 Pins 5 and & of the XR-2206 circwt, Mamina
canacrance values and {requency ranges Lorresponding
3 swilcn positions af S1 are as follows:

Position Nominal Range  Timing Capacitance
1 7 Hzlo 100 Hz VpfF
2 10 Hzt!o 1 xHz Q.1 uF
! 100 Hz o 10 kHz 3.01 uF
4 1 Hz to.100 kFiz G.001 uF

Il additicnal frequency ranges are needed. they can be
added by introducing additional switch positions.

Triangle/Sine Wavelorm Switch, §2: Selects (he tnangie or
sine output waveform.

Trimmers and Potentiometers

Oc Offset Acjusimem, RS; The potentiometer used for 3d-
justing e dc offset lavel of the iriangte or sine culout
wavafamm,

Sinewave Distortion Adjusiment, A10: Agjusted ta quniruze
he harmonic cantent af sinewave aulpyt.

Sinewave Symmetry Adjustmant, A11:; Adjusted ¢ ootimize
he symmerry of the sinewave gutgut,



Amgiitude Control, H32; Secs the ampiitude of the triangle ar
sinewave output.

Frequency Adjust. A13: Sets the asellatar frequancy for any
fange seming of S1. Thus, A2 sarves as a lrequency dial
8N a conventtanal wavelorm generatae ang vares the fis-
cuency of the oscillatar gvar an acaroximaie 100 to i range.

Terminals

A.- Negative Sugply -3 Y

3. Ground

C. Positive Sugqaly -5 v

0. Range 1, timing czpacitor terminai

€. Range 2. uming cagaciar tecminal

F. Range 3. Umng capacuar rerminai

G. Aange 4, nming capacitor terminz

H. Timing cavacuor commoan terminal

I Swesp lngut

4. Frequency adjust carentometer terminal

K. Freguency adiust parsntomster negative suoply
terrminal

L. Sync autput (12 swing)

M. Syne sutout jfuil Swing)

N Triangiersine wavelorm swich terminals
T(iangle.'sme. wavelorm swich terminaig
Triangle ar sinewave ouigut

- AM oot

0w

i

Amptityge central lerminal
PARTS LIST

The fatlowing 1s a lisi of sxternal circurt COmpanents neces-
SANY 10 provice e CUCul INIreonnesions s50wn in Faure
I

Canacuacs:
Ci1,Cca.C7 Slectrolytie, 10 »F, 10V
C3 Mylar, 1 uF nonpolar, 10 2,
ot} Mytar. 0.1 uF 10 %
o Myiar, 0.1 uF, 10 9%
5 Mylar, 1000 pF, 10 %

Aesistars:

Ht JOKM 1/4 W, 10 %

Az 100 KO, 174 W10 %

A3, A7 TR 1/4 W, 10 %

A4 ' K0, /4 W, 10 %

AS, A§ 3RO, 174 W, 10 %

R8 300 N, 1/4 W10 %

Ax 62 MOt 1/4 W, 10 9% (RX can he Sl

nated for maximum ouigut)

Patentometers:

He Triem, 1 M0 /40w
R10 Trim. 1 K}, /4 W
A Tam, 25 Kb 174w .

-t
The follawing adgitional items are racommenaed 3 ‘:D""‘"-‘Ii‘
the ciccuit of Figure 1 0 a complere lagarztory INSLiuMeag

Patentiametecs:

A2 Amalilude coneroi. knear 30 K0
A1d Freauency canirol, zudio tacer. | n
Swilcnes:

31 Aotary swatcn. 1-cale. 4 posibons
s2 Taqggle ar siide, SPST

Case

7Tk 47w 4" (zporox.) Metal or Plasie
(See Figures 4(a) ana by
Power Scooly:
QOuai supoiies =3 v ar single -i2 v
8Banenes or power sUOOY Ui
{See Figurzs Ja) ana 38
Miszellaneous:
Knoas, solder. wires, terminais. sic.
BOARD LAYOUT y
_ K
Figures 2{a) and 2{@) show Ne racommenzec ot ialttalel il f]
doard layout for the funclion generaior cicclit af Figure 111

e

PR AT AT 1

(a) Spitt Supply PC Baard Layout

L

31

ARk A L Calr A A T e e Tt &
i v i arsf (e
- =t Lg o XA N . L i
: K _ - F

L

I’ .
i R P ; o o
i AEH T @ o1 I5isils
P G
| — e .

:_._.‘, Lobd

AL R
i
I

I
[
: D@—

E{]

{b) Single Supoly PC Board Layout

Fiqura 2, Recammended PC Board Layout tor Function Ganerator Clreuit of Figure 1.
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GENERAL DESCRIFTION

The XR2211 5 3 —oncitthic ohasatockesd foca (PLL!
- .

IVSIBIN 2508C. 2 Said CSTMUnCanons. s

SaArMCWETIY s N mogEm :ooccsnnng.

2
00273728 QRS P oonl% iUGSIHy voiiage cinge o 15 0 200V
ind 4 wacs fraocznn,. cznnz of G0V He 5 300 <rr tcan
ICCOMMOgaia 2N2iCC §.0N&s cerwesn T MY ing
TL.zng £
families, The coroie zansisis of a basic 2LL far o
Coui signal waimn g

sz oneriage wnen coavenional DT,

3 2433 2ang. 8 CusUrEiurs gna
O CNTICN OrOwiICES Cacrier SERCTION, :ng an ~ 3K
comaoarslor wWrich Travices FSX Jemaculaton,

tSrmoonsnts 2

Zangwidin | inc SGtout Catay. Anntarnal voriage rafarenca

SLoSiy OroviIGES (40K TETAC

Sroooriignal g InE TowESs

J0eralign

e RIS

SOWeEr fagoly T

FEATURES

‘Wide Fraguency Rangs 0.0V Hz o J0CQ kH2z
‘Wide Suogly Voiiage 2ange 15y 920V
OTL/TTIL/ECL Logic Comoatibility

F5K Dempaulauon, vain Carrier Detecion
Wide Dynamic Range

Adjustaoie Tracking 3ange (1% 1o =80%
Exczllent Tema, SiEgility

2mviio IV orms
200cm C yp.
APPLICATIONS

73K RDemodutation
Carta Synehronizauen
Tone Decoging

M Derection

Carrier Detectian

ABSOLUTE MAXIMUM AATINGS

Fawer Sugaly 20V

Input Signal Leve: 3V orms

Power Dissipauon

Ceramic ackage 720 mw
Derate agove T4 = #25°C EmviC

Plastic Package 325 mw
Oerate apave T = +25° C 5.0 MW/ C

FUNCTIONAL SLOCK DfAGHAM
S
SIGNAL -14 ;
Flatted

Vs E sof ‘.m.'-'w
i TARPALITOR
weur [2 — WE i

IR 2210

3 TIANG
AEISTGA
LCOP
GAOUND [ 4 GET
Ut
NE )
) YOLTAGE
curt
QuTALTS
L8 e
SaTa 75K

7]

CROERING INFORMATIAN

R

TP e T

o

Part Number Fackage Gperating Temperature
KR-Z211 Caramin

XR-ZZ21ICN Caramic

XR-IZHICP Plasiic

XA-Z22TIN Czramic

XR-2217°P Plastic

SYSTEM DESCRIPTION

The main PLL wiimin tne XA-Z211 15 consiruciad irem an
inou! areamplifier, 2nalog raultioliar Uses 25 2 onase datec-
tor, and a aracsicn voltace conrealled ssculator (VOO
The or2amolifier 1§ Usad 23 & HM@r SUCA (N&LINOLT $IGNETS
z00ve ypicaily 2MV AMS ar2 smolddied (94 Jonsiant rign
‘evel sgnai. The muitichng-type 003se Jetecior 01§ as &
cigifal exclusive or gate. 1ts ocutout {unfiitereal produces

sum 2ng differance freauencies of e nout sng (52 VD
autgud, fonout F finput (2 Finputl ana finout - fincut
[0 Hz) when rhe phase qatector outpul (0 remove Ne

“sum’’ {rsgquency comoonent wnile cassing (e difiarence
iDCY comeanent 0 drive the YCJ. The VCO is actuaiy
3 Current controtled oscillator it nomanal .nput
zurrent (fy) set by 2 resistor (Rg) e grownd and 15 deiving

turrentwith 2 restsior (R ) from (ne onase oerector,

e Inai

The other sections of tne XR.2211 act to: determuine if (e
VCO is driven aZove ar beigw the canter irequency (FSK
comoarstar); preduced Doth sctive higa 30d sctive low out-
puts o indicate wnen e man FLL is in locx (Quadrature
onzse detectar ang lock gelestar comoaraicr).

EMR integrated Systems, Ing.,

720 Paiomar Avenue, Sunnyvale, CA S4086 * 1408] 732-7970 * TWX 910-339-9233



XR-2211 |

ELECTRICAL CHAAACTERISTICS

Twt Canditians:  Test Circuit of Figura | W™ 2y~ 4 3y Ta® +35°C.C < 2000 oF Ap=fy=Ry=8, =30kl AL sa 7kt
Bwrary [nours araunaed, Sy and S': SIOIY uMEYE BN ErwasE SoRCeg .
KR22110221 1. | LR.Z221TC ) }
PARAMETEAS ' [ 1 umiTs ZONDITIONS
[ mm | mve D scan | win | 1we max | [
SIMERAL
Suacly Vaiiage B T ) y I
Juagly Current 2 ; i 3 ' El A Ty 20 <l See v
i
CICILLATOR SECTION
.
Sracuendy Acturacy ' Coo ' =) ] [ ; " Cewmaion fram ea T
Friauency Scaaiicy } [ I ‘ ' ’ T, a0
2
Tamonraturs [ | = T Sem Tig. 3
Fower Suoniy ‘ Q.3 D] Q.05 ' Hiv YT 12TV Sée
0.2 22 \ wiy wroas
Jacer Fragquenty Lirmwt o0 o | a0 | oz VoA = d
Lawast Pracucal | ’ i ‘ J i |
Daeranng Frequsncy ’ Loy Coaar i g | Fgerailoy-sr
Timeg Pesniar 2g ] \ | ;‘ I i SSER
Scerating Aange ’ 3 ‘ | oca [z ! } 700 | 3%
Szzgmmanageg Aangs I 13 1 o Tz l | an J <2 J 3= 2 T a8
\ | ‘ l

{ SiTiotom sEoTion ‘

I Feaax Jueoue Curren: T oisy | g IT pRIVA) i e oo T Py l Mnager oo fin 1
CQuepur Qffsar Currang ' =t ! 2 1 [ !
Qutout Imoeaance i 1 1 i) I
Maaimum Swing o1 l = s = 1 Rargeamczn o0 A T
; f . | |
AYaBRATURE
FHASE DETECTOR _ Ligasorn s Ao
Paax Juriout Curren g 1 NI 150 ' HE '
Durou: Imoeaance : 1 I iy ]
Mazimum Seang ‘ i } [ . voa L
| . .
INPUT PAEAMP SECTION o Lo Mgt 1 P 7
Inour Imoedance - . - 20 z0 ¢y
tmout Signai
Vailage Required (o
Cause Limiting { rd N 2 AV rag
VALTAGE COMPARATOR
SECTIONS
tnour 1meedance ’ 2 | 2 1Y) Maasucea a: Pins Jana 8,
'mgut Jias Curent [ ] fols} na
Valtage Gain S5 o 33 7C 43 A, =51 02
Quraur Voitage Low 3co 360 my e 3ea
Quiout Leakage Current J o.m } i Q.01 A Vo 12
L I I
INTERNAL AEFERENLE
Voltage Lavel 4.9 31 | .7 | 79 5.3 S.E5 v Miasiced at Pin 1Q,
Cutdut imoedance 100 100 9]
1




Lo0e Sals
LANZ Y] R TEA Tt
Qurrur
oJET -

i = Y Cx

I I ( 15%

; | CQur

|

: 5 :
il ocK DETEC?
— T .

20t i QuTeurs ‘

LEUIEFLST (oo DEFECT
itga SQus

Flaure 10 Funcuonsi Block Qiagram of a Tone :nd F5K

Deceding §ysiam Using XA-2211

Rererznce Valtage Vg == 12, “ms oins.rternanl s TiasEn
‘ ) B Mg = Ml 200 MY

i3ozim farms g0 ongenal czizrence

3t Fng 303000 zng 12 Pin 10 must
i w3 Q0 uf cagacitar for oroger

Loop Phase Detectar Outout 190 113 This tarmma) Orowviges

e

miSS WTIDECENC2 QuiCul YW fhe lpgo GNasz dewecior, The
FLL tngo Hiver s formea oy Ry 2ng C, canaectes 13 Pin 11
'séR Sigura ZEWita g inour signal, or witd NG onEsa arror
taz BLL. tne ¢c tavel a:

1 Ain 11 is very nearly 2ouat

g. Tha seax valtag svarigcie ar the onase gerec:

TGr Quituls Zoudl o 2V

VYCO Cantraol lnput {Pir 12}

5 ZEr3rminens oy extarngt o

YCO freg-ruaning fraguency
g resisior. An. tonnecied
I tws Eemvinat 19 grsond. The WO freecrcaning fre-
auency, fa. s

winere Cryis (e nmng caoacitar acrass fins 13 and 14, For
Qanmum (emcerature saoilicy, A must be in the range of
10 K12 1o 100 K02 sae Figues B).

This termimnal is 3 low moegance aoinc. and is infernaily
Diased 3t 3 de level 2gual 0 Vg, The maximum timing
Lurrant drawn from Pin 12 must be iimited (o €3 mA for
Srooer agerarion of the circuic,

50 <ir Ag LI

1]

Fax
aurmr

iga
coua
Ll mreaeay
BEFEREACT

LOCK nELet 1
Quisurg i

Figure 2:  Qanerabized Circuit Coanection far FSK and

Tane Detection

VCO Timing Capacitor 2 o5 13 zing

AvErREYYy Tr0asri.ond-

YCD zan ne flaoonen oy

VZO Freguency Adiusiment:

CONNeciing & caiennorme:ar QX. N ogariag ertn As 3 fin 12

”

isag Frgure 91

YCQ Free-Aunning Frequency, fq: XP-2211 coes nat nave
2 secarare VYCO ourtcur eeminzl. Insigad, re YCO ourcurs
ara nrarnsily Conneciag (o ns fnase Tergclor sechons of
the Zrecuil, Hawewer. far 580-u0 OF 20lusiMENt Surndies.
53¢ 7 3 (werta

2 inoriag o

(5%
Il

VO frae-cunming frequsncy 230 D8 me3gora

M

Cry disconnecizsl, v ad imout 30 wern
Fin 10,

DESIGN EQUATIONS
!Sag Figure 2 far definirion af comoonenis.)

VCQ Center Srequency. fy.

fo = 1/RpCq H2

2. Inrernsl Reference Vottage. Vg [measureg at Fin 10):
Vg = V+/7 = 630 mv

3. Loop Low-Pass Filter Timea Constant. 7

f=HTC|




XR-2211

Desigr: [nstructions:

4 toop Oamong, § .
e 1/ Cn The circuit of Figure 9 can be raitared fae any ~3K decoding

_I sgolicatian ay tna choice of five kav circuit companents:

- R0, A1, Cy. €y and Ce. For a given sat of FSK mark and

s0zce r'e:luEﬂCic's ‘} and rz [Dese Qarameiars can be c3lcy-

3 Tracking Sandwigih, EA{/
3. Logo Tra ing Sandwigih, tAifn. lated as Toilows:
a¥ig = RgiR
TR AL Kt
| 1AL P
1
i £ ! al
\ ‘ J 3} Calcuaca PLL cznter ‘requency., 0.
s : A
(N 1 Kl " L) : :
L o |2
a- -
2
3, F3K Data Fiiter Time Consiane, 7F .
rF = Re b} Choose valug of uming rasistar Rn. to ca i ihe range
-of 10 X2 10 100 <52, This cnoice s arbitrary, The
T L_ooo Phasa Derecior Carversion Gain €9 (¥g is ha r2commended value 15 A = 20 KO Tha final vaiue of
sifizrennal <2 wcitage across Zins 10 ang 1 aar nig ?7 s rormaily finetuneg witn ire seres potean-
sretzr A
27 ON358 SFrO¢ 3{ ONJ3E 7820100 INQutLt = X
_ - ’_,l P - N . N .
Ko = -2Vgiw vorigiradian 21 Caicwar2 valug of Cq from desian squanen (1l or ram
Tagursg 3
3. WCO Conversion Cain, Kn. Ko 5 72 3mount at
cnange in VCO frequency, per unit of oz vOII3ge Crange [ M’Hm’o
At Pin 11
a} Caiculzr2 B 1o qgive & Af equsl o he mark soace
Kg = -1/VgChR, Hafvole o P ° ‘
Tevianan
3. Total Logo Gain, K7 A1 ® Aguigeify-fani

K1 = InK¢Kp = 4/ChA realsesivalt o - ) .
e 2+ Caiculate O :0 et looa camowng. [See cesign eguation

~o Al
10, Peax Fhasa Derectar Current |y
Normazlly, £ = 1/2 s recammenged,

fa = Vg lvaitsi/25S mA

APPLICATIONS INFORMATION

FSK CECODING. 81 Calculsre Dara Filter Caoacitance, Cgz.
For Ac = 100 K£2. g = 310 KQ. the recommended

Figure § snaws the basic circuit cannection for FSK decod- . ‘
wgiue af Cois:

ing. 'With refarance 1o Figures 2 and 9, the funcuons of
extermal compgnents are defined as follows: Rg and Cq set
the PLL cenrer frequency, Ry s2ts the system banawidih,
ang Cy sets the looa filter time constant and the laca
damping factor. Cg and Rg form a one-gale post-detsction
filter for the F5K data autput. The resistor Ag (= 510 K
from Pin 7 ta Pin 8 introduces pasitive fesaback across the
FSK camparator w@ faciiitate ranid transition becween
autput Jogic siates. * Note: Al calculated comoonent vaiues 2xc2at Ap c3n be
rounded o tne nearest siandarG value, and Ag can be

Ce = 3/{%aud Aacel pF

Recammended comoonent vaiues for some af tha mast varied [0 fine-tune cenrar  freguency, [Nrough a saries
caommanty used FSK banas ace given in Table 1, cotenuomerer. Ry, {See Figure 9.)
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Figure 31 Circuit Connection for F3K Deceding

Dasign Examole:

=

Seua FSK gemaomuizior N Mark S0ACE Frequercies of
T3 170 He

Steal Caicuiare 'n fq = 11110 # 11700 1172) = 1140 =2

Siee 2 Choosz 2- = 20 40 013 K1 % ovan r30500r o garag
wrtn 2 400 zo: arater)

Sit2o0 3 Cawuisz by Seure 3 Ty o7 2002 uF

Sizo ¢ Carc F, 3 7 Re i22200R0) = ZE20 KO

Sten 3 Cslewiaz €, O 2 Chd =001 uF

Notz Al vziuzs

jiangarag value.

Taole 1. Recommended Component Values lor
Commaniy Used FSK Bands,
[See Circuit of Figure 9.)

,[ FIK 3AND T COMPONENT VALUES K
200 Sauo Cn=0038 ur Tz =0.009 25
fy = 1670 He Cy =001 pF Ah=18x0
f9= 1270 He Ay =I00KN
200 Baug Ch=0022 uF Cz =00Q5 urF
fy = 2025 Hz Cy =0.00a7 uF Ry =18K0N
iy = 2225 He Ay =200 KN
1200 Baug Cqy =0.027 uF Cr =0.0022 ur
fy = 1200 Hz Cy =001 pF Rp=18¥Q
f2=2200Hz Ry =30 KD

FSK DECOOING WITH CARRIER DETECT:

The lock detect section of XA-2211 can be used as 4 carrier
detect aation, far FEK decoding. The recommended ciccuic
conaection for this aogiicauon is snown in Figure 10. The
coen cotlecsor lack detect quiput, 2in 6. is sherted o data
autout {(Pin 7). Thus, data outpus will be disabled at “ow’
state, untii tnere is a carrier within the getection band of
the PPL. 2nd the Pin 6 cuiput goes “hign,” ta eratie tne
data outour,

The minimum vatue of the'tock cetect fliter caoacitanee Cp
's inversgly progortional o e caooure range, ZAY_ Thisis

the range of incoming freauencies over wiich rne ‘000 can

acauire lock ang is dlways less tnan ihe tracking range, It is
further limited by C|. For most aosticazions. Af. > Af/2.
Far Ap = 470 K. the z00r0xmare mmimum‘ vatue of
Cp can pe determined by
Cp luF) > 16/czoture ranga in Hz, -

With values of Co that 2re (0o small. cratter can ne go-
sarved 0a ihe lock detect outoud as sn NCOMIngG signat
frenuency 300r0acnas (M@ CaDture hangwngin, S xcessively
large valves of Co =l staw the rzsounsa ume gf the lack
Jdargct ouioul.
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Figure 10: External Connecrors for F3X Demoduiatan

with Carrter Detect Caopability
Note: Dawa Qurput iz "Law™ When No Carrier is Present,
TONE DETECTION:

Sigure 11 snews {ne generdiized circlil connectian far tona
r Qai Pins 2 ang B are

n

The log:ic sutsuts, Q an
|

A~
normally 3t “high”™ znd “low ™ locic stares, resgeciively.
When 3 1one is oresent witnin tne cetzcuon sand af cha
PLL. tne I0gic statz 3t tnese gulpues secome reversed far
tha gurauon of Ine 10pul one. S3Ca 10gi¢ cuioul Can sink

3 mA of loaag curreng.

Sc1n tegic gutouts a¢ Pins 5 2nd B are ogen callector rype
$iages. and require 2xternal gubi-ugd resistars A, p end By 5.
35 shawn in Figure 11,

a.:d}_vr.
TOwd wmUT -TC‘“%.:"_'\/—:E—”" m:c:_m¢
ke - B = _.:._Mq
‘ ; '“":l $R‘ 1‘1:.'1 !
L . 5
.L__}—e—qv- =
e
: we
g AT - -

Figure 11: Circust Connecnion for Tone Detection,




Witn reference (o Figures 2 ang 11, the functions of the
external circuit comeonents can he sxolained as tallows:
Rp anc Cg set YCO center irequency: A1 sers tne detection
Landwidin; C) sers the iows pass-icoo dilter time constant
and !ne logo gamging factor. AL 2nd R 7 ars tne respec
tive ouil-uo resistors far the Q ang Q loaic quiputs.

Dasign Instructions:

The circuit of Figure 11 can be ggtimized far any ione
detecuion aoolication Sy the choice of e 3 <oy circuin
comoaonents: A, A4, Ty, C) ang Cp. For a qiven inpuc,
PR tane freauency, ES- negse paramerers 302 calculared
&5 follaws:

3] Choase Ry o ba in (ne range of 15 £ 10 100 X0

This caoics is araiirary.

5) Calguiste Cp 1o sar center frequency, in ecusr to i
lsee Figura 3| Cq = 1/Rgig

2 Calcutatz 3, 10 987 sangwiatn zA: fsae cesin 3aua-

Hon o i
:::l = ROII‘Q/-C‘.”

Motz.  The oral secaction bandwigin Tavers (na fra.

quency range af fn = Al
3) Caicutate value of C) far agiven lgoo damping factor:
2y = Cai18(2

Normally ¢ = /2 05 oulimuen far most ene dezciar socli-

tauons. giving C = 0.25 Ca.

Increasing O imoroves the out-of-nang 5IGNAl rejectian. Sut
incraases e PLIL czoure e,

2} Calculate wvalue of iilter capacitor Cp- To avad
=NATar 3¢ e 169iC ourput. with Bry = 270 K, Co
must be:

Coiuf) > i16/capiure range in Hz)
Incraasing Oy siows dawn tne fagic aurRu: response time,
Design Examples:
Toae detector witn a detzction sand of | kKHz = 20 Hz:

a) Croose Ry = 20 KLU (18 K€L in serses witn S KO
actenugmesar),

o} Chogse Cy for fn =1 kHz (from Figure 6} Cg =0.05

HE

QELCo
UL T

L |

Fiqure 12: Linear FM Dertecror Using X8-2211 and an
External Op Amp, (See szgtion on J2sign
fquaton for Campenens Values.)

2t Caleulate Ay 8, = {8 (10001201 = 1 sy,

a) Gaiculate C; _for ¢ = (/2. Cj =025 2y = 0013 uF,
2l Caiculata Co.Cq = 18/33 = .22 uF
1 Fing-rune canrar frEqUENGY. witn 5 K0 DOrEAHoMealer,
R
X

LINEAR FM GETECTION:

XR-2211 can be used as & linaar M deteciar far a wide
r3nge 0 3ralog communications and riemarry soathications,
The recommended circuic connection for tnis 2001iraNomM is
shown in Fiaure |2, The demaduiated ourtout is ken fem
N2 lcog caase darecior outout {Pin 11, Nrougn a poset-
detaction iilter made up of Be and Cz. and zn external
buffer amotifier. This guifer amglifier i$ necessary becavse
af the nign imaedance outdut ar Pin i1, Narmaity, a non-
INVErTiNgG unity gain 00 M €3N be usad 25 a puffer amoli-
fier, 33 shown in Figurs 12,

The FM dezctor gain, ie., 1ne curput ¥niiage changa per
uni¢ 9t FiM deviatian czn be given as.

Vaut = Ry vg/100 Rg Volis/Hdavistion
where Vg is the internal refzrence voliage Vg = w2 —

830 mV). Far the ehoice af external camocnents A, Sg.
€. Q) and €. sae section on eesign equstions,




XR-2211

PRINCIPLES OF OPERATION i

Sigral inout {Pin Z): Signal s ac couoled to this terminat,
The internal imoedanc? at Pin 2 is 20 K. Recommended
inout signal level is in the ragnge of 10 MV rms o 3 W rms.

Quadrzture Phase Derector Cutput (Pn 31 Thisis tne hign
IMEEGZNCE quiddrl of guadrsture pnase detector and s
inigrngily canneciad @ ine mcut of lock decect voliage cam-
carator, ln tame cereciion acalications, Fin 3 is conrectsg
(0 ground nrougn 3 caraliss camoination of FED anc CO
isge rigqura 21 (3 eliminaiz tne cnatier a1 lOCK dEIECt Oulauls.
it tme tone CerSC saction iS5 nof used. fin 3 can Ee lefi ooen

coowiiad,

Lock Oetect Outpur, Q (Fin 3}, The ouwiout at Pin 3 s 3¢
“Rign’ siatz wvnen inz PLL s out of lack and goes 1o Tow’”
26 CINCUCTING sisie wien the 2L 5 locked. 1t s an ncen
collecior 1ve9 cutput a0 recuires 3 Outl-us resrsior, ':‘L- ta
W+ for Srocer coeranan, At Tlow’ $E3L8, 17 Ca0 $ink UD fO
Sma o ioae “urrant,

Lock Detect Complement, a [Pin B): The outout 3t Pin 5 is
e logic complement of he iock datest eutout st in 3,
This output is aiso an ospen callector TyoOR $iage which can
sink 3 mMA af 1oad current a¢ low or “on’

"state.

FSK Qata Qutput (Pin 7]: This output is an afen coilacioe
'Cgic s13age wihieh reauices 2 putl-uo resistor, A Lo Wi
Procer cperation. It can sink 3 mA of Inad current, When
gecoding F5K signais, FSK data outout is 50 "hign” ar “aff”
stace or low ingus frecuency, and 3¢ Tow’ or on” sizie
far nigh ingut freauency. If no ingut signal is present, (ne
logic state 2t Pin Tis indeterminare.

F3K Comearitar Input (Pin Bl: Thisis ine migh imeceaance
ineut o the F3X voltage comoaratar. Normally, sn FSK
nosi-geraction or dara filter 1s connected berween
iarminzl @nd the PLL onasse decactor cutaut Pin 11) Thig

[$913-1

data fiiter s formeg oy Agane Cz ot Figuee 2. The rhresnald
vGitage of the comezratar is S8 oy ha internal referencs
woltage, Mg, svailable 2t Pin 10

EOUIVALENT SCHEMATIC DIAGRAM
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