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Project : Remote Monitoring and Controlling System for pH and DO level

in Waste Water

Written by : 1. Mr. Decha Kitpetnee
2. Mr. Wisitsak Sa-Niamsak
Supervisor : Mr. Rangsan ~ Wongsan
School of: Telecommunication Engineering
Trimester: 2 /1996
Abstract

This project composes of 3 parts namely controller, display unit, and control software. In an
actual system, sensors must be used tc read pH and dissolves oxygen (DO) levels in waste water. In the
developed system, such information is simulated by using some electronics circuits. The simulated signals
imitate data available from 24 waste-water reservoirs. These signals are compared with the reference ones
stored in memory of the controller. The results are used for driving the devices to automatically adjust the
pH and the DO levels according to “high-low” logic.

The display unit using the monitor of a PC shows the levels of pH and DO as well as sends the
reference signals to the controller for a comparison purpose. The data communication tetween the controller
and the display utilizes a FSK modem the baud rate of which is 300. The control software and the display
software are developed under the MCS-51 assembly language and Microsoft Visual Basic 4.0, respectively.

The program is able to record data and issue a report via an available printer.

COPYRIGHT RESERVED TO SURANAREE UNIVERSITY OF TECHNOLOGY, 1996
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Tsunsuaziivluuindeyafda  Control. ASM
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sagninuliluudufasowiui 3 vieudunide
‘oH and DO Controller, Disk 3’ N3 TeIu

Tdsunsudauprupnuanslisasalylil

ORG  0000H
PA1:  EQU EOEOH
PB1:  EQU EOE1H
PC1:  EQU EOE2H
CP1:  EQU  EOE3H
ADpHDO:  EQU  8000H
ADLATCH: EQU 8100H
ADLATCH1: EQU  8150H
ADREF: EQU 8200H
ADSTRX: EQU  8300H
ADSTTX: EQU  8500H

ADST: EQU  8400H
ADRX: EQU  8600H
ADTX: EQU 8700H
ADREQ: EQU 8800H
ADREC: EQU  8850H
IP: EQU B8H

PCON: EQU 87H
CLK: EQU 04H
SL: EQU 05H
SETRX:  EQU 7FH
pHMAX: EQU  91H
pHMIN:  EQU 6DH
DOMIN: EQU B2H
STATE: EQU O7H
B300: EQU AOH
CDTX:  EQU A

CDCT: EQU 'B

CDST:  EQU 'S

LJMP
ORG
LJIMP
ORG
LJIMP
ORG
LIMP
ORG
LIMP
ORG
LIMP
ORG
LIMP
ORG

START:
MOV
MOV

CLRM:

MOVX  @DPTR,A

START
03
9F3FH
0BH
9F42H
13H
9F45H
1BH
9F48H
23H
9F4BH

9F4EH
0030H

56

JINTO

;TIMERO

JINT1

;TIMER1

;SERIAL

;TIMER2

DPTR,#8000H

A#O

INC  DPTR

MOV  R7,DPH

MOV
CJINE
CJINE

MOV

MOV

MOV
CLRI:

MOVX @DPTRA

R6,DPL

R6,#FFH,CLRM

R7 #9FH,.CLRM

DPTR #9F3FH

A#02H
R7 #5

INC  DPTR

INC DPTR

INC  DPTR

DJINZ

MOV
MOV
MOV

R7,CLRI

SP.#60H

iE#0

IP#0



MOV TMOD,#0
MOV TCON #0
MOV SCON #0

CLR P1.7

ST1:
MOV SCON,#50H
CLR PCON
MOV TMOD ,#20H
MOV TH1,#B300
SETB IP.7
SETB IP4
SETB TCON.7
SETB TCON.6

MOV DPTR#S_IN
MOV A,DPH

MOV B,DPL

MOV DPTR #9F4CH
MOVX @DPTRA
INC DPTR

MOV AB

MOVX  @DPTR,A
SIMP  DE3

JINTERRUPT PROGRAM

S_IN:
CLR ES
PUSH DPH
PUSH DPL
PUSH 07H
PUSH 06H
PUSH 05H
PUSH 04H
PUSH 03H
PUSH 02H
PUSH 01H
PUSH 0OH
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PUSH ACC
PUSH B
CLR P17
LCALL SET_DPTR_2
LCALL S_RX
POP B
POP ACC
POP  00H
POP  01H
POP  02H
POP  03H
POP  04H
POP  05H
POP  06H
POP  O7H
POP  DPL
POP  DPH
SETB ES
CLR P17
RETI

DES:
MOV  DPTR #ADRX
CLR  SETRX
LCALL SET_DPTR_1

;CONTROL PORT

Sys2:
MOV A#100100008
MOV  DPTR#CP1
MOVX @DPTRA

;MAIN SYSTEM PROGRAM
LCALL TESTL
LCALL SETUP
LCALL ADSETUP
SETB ES
SETB EA



SYS1:

SYS:

;SUBPROGRAM SYSTEM

MOV R3#01H

MOV DPTR#ADpPHDO

MOV  R2,DPH
MOV R1,DPL

MOV 20H.,R3
LCALL SET
LCALL TS

MOV DPH,R2
MOV DPL,R1
ACALL MEM

INC R3

CINE R3#7,SYS
LCALL LATCH
SIJMP  SYS1

WRITE MEM DATA REF

SETUP:

RD2:

MOV DPTR#ADSTRX

MOV 07H,#24

MOV A#STATE
MOVX  @DPTR,A
INC DPTR
DJINZ 07H.RD2

WRITE MEM

RD:

MOV 02H,#24

MOV DPTR#ADREF

MOV A #pHMAX
MOVX @DPTRA
INC DPTR
MOV A #pHMIN
MOVX @DPTRA
INC DPTR

MOV A #DOMIN
MOVX @DPTRA
INC  DPTR
DJUNZ 02H,RD

MOV 02H,#12

MOV DPTR#ADpHDO

MOV A #60H
MOVX  @DPTR,A
INC  DPTR

MOV A #20H
MGVX  @DPTRA
INC  DPTR

MOV A#19H
MOVX @DPTR,A
INC DPTR

MOV A #5H
MOVX  @DPTR,A
INC DPTR
DJINZ 02H,RD1
RET

ADSETUP:
MOV  DPTR#ADREC

MOV  A#R'
MOVX @DPTR,A
INC  DPTR

MOV = At'e'
MOVX  @DPTRA
INC  DPTR

MOV Ag'c’
MOVX  @DPTR,A
INC DPTR

MOV Ag'
MOVX @DPTRA
INC DPTR

MOV A0
MOVX  @DPTR A



INC DPTR

MOV A0
MOVX  @DPTRA 7
INC DPTR

MOV A#'S
MOVX @DPTR,A
INC  DPTR

MOV  ART
MOVX @DPTR.A
INC  DPTR

MOV AxO
MOVX  @DPTR,A
INC DPTR

MOV A#'P'
MOVX @DPTRA

MOV  DPTR#ADREQ
MOV A#C
MOVX @DPTRA
INC DPTR
MOV  A#o'
MOVX @DPTRA
INC  DPTR
MOV A#m’
MOVX @DPTRA
INC DPTR
MOV A#r
MOVX @DPTRA
INC DPTR
MOV  A#e’
MOVX @DPTRA
INC DPTR
MOV A#q
MOVX @DPTRA
INC  DPTR
MOV A#'
MOVX @DPTRA
INC  DPTR
MOV A #O'

MOVX @DPTRA
INC DPTR
MOV A#O'
MOVX  @DPTRA
INC  DPTR
MOV A#S
MOVX @DPTRA
INC DPTR
MOV A#T
MOVX  @DPTRA
INC DPTR
MOV A #O'
MOVX @DPTRA
INC DPTR
MOV AP
MOVX @DPTRA
INC DPTR
RET

WRITE MEMMORY

MOV RO.#10H
MOV 07H,4#8

MEM1:

MOV A@RO
MOVX @LPTR A
INC  DPTR

INC RO

DJINZ- 07H,MEM1
MOV 02H,DPH
MOV 01H,DPL
RET

'SET IC WORKINK

MOV A20H
MOV DPTR#PC1
MOVX @DPTR,A
RET

59



;PROTOTYPE SYSTEM

:C=L SL=H

TS:

CLR CLK
SETB SL
LCALL SET
LCALL DELAY

;LOAD DATA SL=L

CLR SL
LCALL SET
LCALL DELAY
MOV  05H,#8

MOV  04H.#8

MOV  RO#10H
LCALL CLOCK

SETB SL  ;SL=HIGH
LCALL SET

LCALL DELAY

MOV DPTR#PA1
MOVX A@DPTR

RRC A

PUSH A

MOV A@RO
RLC A

MOV @RO,A
POP A

INC RO

DJINZ  04H,RA
DJINZ 05H,RXA
RET

CLOCK:

SETB CLK ;CLOCK=HIGH
LCALL SET

LCALL DELAY
LCALL DELAY

CLR  CLK ;CLOCK=LOW

LCALL SET
LCALL DELAY
LCALL DELAY
RET

DELAY:

MOV 07H#10H

MOV 06H,#10H
D1:

DJNZ 06H,D1

DINZ 0O7H.D

RET

LATCH:
MOV DPTR#ADpHDO
MOV OAH,DPH
MOV 0BH,DPL
MOV DPTR#ADREF
MOV OCH,DPH
MOV ODH,DPL
MOV  DPTR,#ADLATCH
MOV OEH,DPH
MOV OFH,DPL
MOV  DPTR#ADSTRX
MOV - 10H,DPH
MOV 11H,DPL
MOV 07H,#24

LATCH1:
MOV  DPH,0AH
MOV DPL,0BH
MOVX A @DPTR
MOV  12HA :pH
INC  DPTR
MOVX A @DPTR
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MOV 13HA ;DO
INC  DPTR

MOV 0AH,DPH

MOV 0BH,DPL

MOV  DPH,0CH

MOV  DPL,0DH

MOVX A @DPTR

MOV  14HA pHIVIAX REF
INC  DPTR

MOVX A @DPTR

MOV  15HA :pHMIN REF
INC  DPTR

MOVX A@DPTR

MOV  16HA ;DOMIN REF
INC  DPTR

MOV  OCH,DPH

MOV  ODH,DPL

MOV  DPH,10H

MOV  DPL,11H

MOVX A@DPTR

MOV 17HA STATERX WORK
INC  DPTR

MOV 10H,DPH

MOV 11H,DPL

MOV DPH,0EH
MOV DPL,0FH

MOV A1T7H
CINE A#08,STL1
SJMP  STL3

STL1:
CINE A#10,STL2
MOV A#O
MOVX @DPTR,A
INC  DPTR
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MOV A #0
MOVX @DPTR.A
INC  DPTR
SIMP  LATCH7

STL3:

MOV A#0
MOVX  @DPTR,A
INC  DPTR

SIMP  LATCH5

STL2:

MOV A,14H
CINE  A,12H,LATCH2
SIMP  LATCH3

LATCH2:
JNC  LATCH3
MOV A#1

MOVX @DPTRA
INC  DPTR
SIMP L1

LATCH3:

L1:

MOV A#0
MOVX @DPTRA
INC DPTR

MOV A,15H
CJINE- A12H,LATCH4
SIMP  LATCHS5

LATCH4:

JC LATCH5
MOV A#1
MOVX @DPTRA
INC  DPTR
SIMP L5

LATCHS:

MOV A#O

MOVX @DFTR.A



INC DPTR

LS:
MOV
CJINE
SIMP

L2:
MOV
CJINE
SIMP
LATCH®6:
JC
MOV

A17TH
AHI, L2
LATCH7

A,16H .00
A13H,LATCH6E
LATCH7

LATCH7

A

MOVX @DPTR,A

INC DPTR

SJMP
LATCHT:
MOV

L3

A#O

MOVX @DPTRA

INC  DPTR

L3:
MOV
MOV
DJINZ
SIMP
LATCHS:
LIMP

LAT:
MOV
MOV
MOV
MOV
MOV
MOV

MOV

LAT2:

OEH,DPH
OFH,DPL
07H,LATCHS
LAT

LATCH1

DPTR #ADLATCH
13H,DPH

14H,DPL
DPTR#ADLATCH1
11H,DPH
12H,DPL

06H,#9

MOV 07H#8
MOV DPH,13H
MOV DPL,14H

MOVX  A@DPTR
RRC A

MOV  AB

RLC A

MOV  BA

INC  DPTR
DJINZ  0O7H,LAT1
MOV 13H,DPH
MOV 14H,DPL

MOV DPH,11H
MOV DPL,12H
MOVX @DPTR.A
INC  DPTR
MOV 11H,DPH
MOV 12H,DPL
DJINZ 06H,LAT2

LATC4:

MOV 07H.#15

JADLATCH1

MOV DPTR,#ADLATCH1

MOV  13H,DPH
MOV 14H,DPL

LATCS:

MOV DPTR#PC1
MOV A #OOH
MOVX @DPTRA
MOV DPH,13H
MOV  DPL,14H
MOVX A@DPTR
MOV  DPTR,#PB1
MOVX @DPTR,A
MOV  DPTR#PC1

MOV A07H
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MOVX @DPTRA
INC  14H

DEC O7H

CJNE R7.#6,LATC3
RET

:SET DPTR FOR SERIAL INTERRUPT

SET_DPTR_1:
MOV 08H.DPH
MOV 09H,DPL
RET

SET_DPTR_2:
MOV  DPH,08H
MOV DPL,09H
RET

;TEST LATCH

TESTL:
MOV  DPTR#ADLATCH1
MOV A #00H
MOV 05H.#9

TESTL1:
MOVX @DPTRA
INC DPTR
DJINZ 05H,TESTL1
LCALL LATC4
LCALL DELAYL
LCALL DELAYL
RET

DELAYL:

MOV  O7H #FFH
DLLT:

MOV 06H,#FFH
DLL:

NOP

NOP

NOP
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NOP
NOP
DJNZ 06H,DLL
DJNZ 07H,DLL1

RET

:PROGRAM INTERUPT SYSTEM

S_RX:
CLR RI
MOV A, SBUF

RX2:

RX3:

JB  SETRX,RX3
CJINE A#HCDTXRX2
SETB SETRX

SIMP RX3

CINE A#CDCT,E
SETB SETRX
SIJMP  RX3

MOVX @DPTRA
CINE A #CDST,RX1
CLR  SETRX

CLR  TR1

MOV TH1.#B300
SETB P17

LCALL DELAYS
LCALL DELAYL
MOV DPTR#ADRX
MOVX ~A@DPTR
CINE  A#CDTX.CHK_C
LCALL STTX

LCALL DBSGTX
MOV DPTR#ADTX

MOV 10H,#130

LCALL TX1
DINZ  10H,T_1
CLR  SETRX

MOV DPTR#ADRX



LCALL SET_DPTR_1
RET

CHK_C:
CINE A#CDCT.E
LCALL RXREF
SIJMP  COM_REC

E:
MOV  DPTR#ADRX
CLR  SETRX
LCALL SET_DPTR.1
RET
RX1:
INC  DPTR
LCALL SET_DPTR 1
RET
DELAYS:
MOV  05H,#00H
MOV 04H #00H
DL:
NOP
NOP
DJINZ 04H,DL
DJINZ 05H,DL
DL2:
NOP
NOP
DINZ 04H,DL2
DJNZ 05H,DL2
oL3:
NOP
NOP
JNZ 04H,DL3

DJINZ 05H,DL3
RET
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COM_REC:

MOV  DPTR#ADREC

MOV 10H.#10
T 2:
LCALL TX1
DJINZ  10H,T_1
CLR  SETRX
MOV DPTR#ADRX
LCALL SET_DPTR_1
RET
COM_REQ:
MOV DPTR#ADREQ
MOV 10H,#13
T_3:
LCALL TX1
DINZ 10H,T_1
CLR  SETRX
MOV DPTR#ADRX
LCALL SET_DPTR_1
RET
TX1:
SETB TR1
MOVX  A@DPTR
MOV SBUF,A
JNB TS
CLR TI
INC DPTR
RET
DBSGTX:

MOV DPTR#ADTX
MOV A#S'

MOVX  @DPTRA
INC DPTR

MOV A#T

MOVX @DPTRA
INC  DPTR



MOV  A#R'
MOVX @DPTRA
INC DPTR
MOV  1CH,DPH

MOV 1DH,DPL

MOV 07H #24

MOV - DPTR#ADpHDO
MOV  18H,DPH

MOV 19H.DPL

MOV  DPTR#ADSTTX
MOV 1AH,DPH

MOV 1BH,DPL

DBSTX1:
LCALL DBSTX
DJNZ 07H,DBSTX1

MOV  DPH,1CH
MOV DPL,1DH
MOV Ag
MOVX @DPTRA
INC  DPTR
MOV A®O
MOVX @DPTRA
INC DPTR

MOV A#O
MOVX @DPTRA
INC DPTR
MOV A#S'
MOVX @DPTRA
INC DPTR
MOV A#T
MOVX @DPTRA
INC  DPTR
MOV  A#O'
MOVX @DPTRA
INC  DPTR

MOV A#'P'
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MOVX @DPTRA
RET

DBSTX:

MOV  DPH,18H ;ADpHDOB
MOV DPL,19H

MOVX A@DPTR

MOV 06H,A

INC DPTR

MOVX A@DPTR

MOV 05H,A

INC DPTR

MOV 18H,DPH

MOV 19H,DPL

MOV DPH,1CH ;ADDATATX
MOV DPL,1DH

MOV A,06H

MOVX @DPTRA

INC DPTR

MOV A 05H

MOVX @DPTR.A

INC DPTR

MOV 1CH,DPH

MOV  1DH,DPL

MOV DPH,1AH ;ADSTATE
MOV  DPL,1BH

MOVX A@DPTR

MOV O3H.A

INC DPTR

MOV 1AH,DPH

MOV 1BH,DPL

MOV  DPH,1CH ;ADDATATX
MOV DPL,1DH

MOVX @DPTRA

INC  DPTR

LCALL SUMTX



RET REF1:

MOV 22H.A
SUMTX: INC  DPTR
CLR C MOVX  A@DPTR
MOV A,06H MCV  23H.A
ADDC A05H INC  DPTR
MOV  BA MOVX A @DPTR
MOV 04H #00H MOV 24H A
MOV A04H INC  DPTR
ADDC A#0 MOVX A @DPTR
MOV 04H.A MOV 25H.A
CLR C INC DPTR
MOV AR MOVX A @DPTR
ADDC  A,03H MOV 26H.A
INC  DPTR INC DPTR
MOVX @DPTR,A MOVX  A@DPTR
DEC DPL MOV 27H.A
MOV A,04H INC  DPTR
ADDC A#O MOV 04H,DPH
MOVX  @DPTRA MOV 05H,DPL
INC  DPTR MOV DPTR,#0000H
INC  DPTR MOV 06H,22H
MOV 1CH,DPH LCALL REF3
MOV 1DH,DPL MOV 06H,23H
RET LCALL REF3
MOV 06H,24H
JRXREF pH DO LCALL REF3
RXREF: MOV 06H,25H
MOV DPTR#ADRX+1 LCALL REF3
MOV 04H,DPH MOV A DPH
MOV 05H,DPL CJINE A 26H,COM_REQ1
MOV A DPL
REF4: CINE A 27H,COM_REQ1
MOV DPH,04H SIMP  REF4
MOV DPL,05H
MOVX A @DPTR REF3:
CINE A#CDST,REF1 CJINE R6,#0,REF2
LCALL AUTO RET

RET



REF2: INC DPTR
DJNZ  06H,REF2
RET

COM_REQ1:
LUIMP COM_REQ
AUTO:
MOV DPTR #ADRX+1
MOV 18H,DPH
MOV 19H,DPL
MOV DPTR #ADREF
MOV 1AH,DPH
MOV 1BH,DPL
MOV DPTR#ADSTRX
MOV 1CH,DPH
MOV 1DH,DPL

AUTO1:
MOV DPH,18H
MOV DPL,19H
MOVX A @DPTR
CINE  A#CDST AUTO2
RET

AUTO2:
MOV  BA
INC  DPTR :AD pHMAX
MOVX A @DPTR
MOV 22H A
INC  DPTR ;AD pHMIN
MOVX A @DPTR
MOV 23H,A
INC  DPTR :AD DOMIN
MOVX A @DPTR

MOV 24H.A
INC  DPTR
INC  DPTR
INC  DPTR

MOV 18H,DPH ;KEEP AD RX
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MOV 19H,DPL

MOV DPH,1CH
MOV DPL,1DH
MOV  AB
MOVX @DPTRA
INC DPTR

MOV 1CH.DPH

MOV 1DH.DPL

MOV DPH,1AH
MOV DPL,1BH
MOV A22H
MOVX  @DPTRA
'NC  DPTR
MOV A23H
MOVX @DPTRA
INC DPTR
MOV A 24H
MOVX  @DPTRA
INC DPTR
MOV 1AH,DPH
MOV 1BH,DPL
SIMP  AUTO1

;CHK STATETX
STTX:

MOV DPTR#ADSTTX
MOV 1AH,DPH

MOV 1BH,DPL

MOV DPTR#ADLATCH
MOV 1CH.DPH

MOV 1DH,DPL

MOV 07H.#24

STTX1:

MOV DPH,1CH
MOV DPL,1DH
MOVX A @DPTR



MOV 22HA
INC  DPTR
MOVX A@DPTR
MOV 23HA
INC DPTR
MOVX A @DPTR
MOV 24H A
INC DPTR

MOV 1CH,DPH
MOV 1DH.DPL

MOV DPH,1AH
MOV  DPL,1BH
MOV  B,22H
MOV A23H
RRC A

MOV AB

RLC A

MOV  BA

MOV  A24H
RRC A

MOV AB

RLC A

MOVX @DPTRA
INC DPTR

MOV 1AH,DPH
MOV 1BH,DPL
DJINZ 07H,STTX1
RET
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Begin VB.Frame frmRange

Caption = "dayarziudnege
Height = 3705

Left = 45

Tablndex =9

Top =0

Width = 6090

Begin VB.ComboBox CboSource

Height = 330
Left = 225
Tablndex =0
Text = "eR 1"
Top = 360
Width = 2805
End

Begin VB.Frame frmDO

Caption = "Bunneeniiaunazaislu

fn(DO)"
Height = 2760
Left = 3105
Tablndex = 1
Top = 765
Width = 2805

Begin VB.TextBox txtDOState
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Height = 315
Left = 900
Locked = -1 "True
Tablndex = 19
Text = "Text1"
Top = 990
Width = 1185
End

Begin VB.TextBox txtDO

Height = 330

Left = 900
Locked = -1 'True
Tabindex = 18
TabStop = 0 'False
Text = "Text2"
Top = 495
Width = 1545
End

Begin VB.CheckBox chkDOActive

Caption = “lHanu
DataField = "DO Active"
DataSource = "Datat”
Height = 210

Left = 945
Tablndex =5

Top = 2295

Width = 1320

End

Begin VB.TextBox txtDOMin

DataField = "Min DO"
DataSource = "Datal”
Height = 330

Left = 945
Tablndex = 4

Text = "Text3"
Top = 1755
Width = 1455
End

Begin VB.Label IbIDO

Caption = Adaquu
Height = 285

Left = 90
Tablndex = 17

Top = 540

Width = 780

End

Begin VB.Labe! IbIMin

Caption = "Fi'wimﬂ"
Height = 240
Index =1
Left = 225
Tablndex = 14
Top = 1845
Width = 825

End

End

Begin VB.Frame frmpH
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Caption = "mmmtﬂumm-ohqmqﬁw(pH)"
Height = 2760

Left = 180

Tablindex =10

Top = 765

Width = 2850

Begin VB.TextBox txtpHState

Height = 315
Left = 900
Locked = -1 'True
Tablndex = 20
Text = "Text2"
Top = 945
Width = 1185
End

Begin VB.TextBox txtpH

Height = 330
Left = 900
Locked = -1 'True
Tablindex = 15

TabStop = 0 'False



Text = "Text1"
Top = 495
Width = 1410
End

Begin VB.CheckBox chkpHActive

Caption = e
DataField = "pH Active"
DataSource = "Datal"
Height = 240
Left = 900
Tablindex = 3
Top = 2295
Width = 1365
End

Begin VB.TextBox txtpHMax

DataField = "Max pH"
DataSource = "Data1"
Height = 330

Left = 900
Tablndex = 2

Text = '"Text2"
Top = 1800
Width = 1410
End

Begin VB.TextBox txtpHMin

DataField = "Min pH"
DataSource = 'Datat”
Height = 330
Left = 900
Tablindex =1
Text = "Text1"
Top = 1395
Width = 1410
End

Begin VB.Label IbipH

Caption = “Anidaquiue
Height = 285

Left = 90
Tablindex = 16
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Top = 540
Width = 735
End

Begin VB.Label IbIMax

Caption = "Agage”
Height = 330
Index =0

Left = 180
Tablndex = 13

Top = 1845
Width = 1005
End

Begin VB.Label IbiMin

Caption = “ﬂ'ﬁrfhzgm"
Height = 285
Index =0
Left = 180
Tablndex = 12
Top = 1440
Width = 915
End
End

End

Begin VB.CommandButton cmdCancel

Caption = "&UNLAN"
Height = 375

Left = 6210
TablIndex =7

Top = 630
Width = 1365
End

Begin VB.CommandButton cmdOK

Caption = "&ANay”
Height = 375

Left = 6210
Tablndex =6

Top = 135

Width = 1365

End



End

Attribute VB_Name = "frmDetailSet"

Attribute VB_Creatable = False

Attribute VB_Exposed = False

Option Explicit

Const TheValue = "ANAB40ETIMIN.."

Dim i, SourceNo As Integer

Dim TempMinpH(0 To 23), TempMaxpH(0 To 23) As

Single

Dim TempMinDO(0 To 23) As Single

Dim TemppHActive(0 To 23), TempDOActive(0 To 23)

As Boolean

Dim Temp As Single

Private Function MakeCopy()

Fori=0To23
TempMinpH(i) = MinpH(i)
TempMaxpH(i) = MaxpH(i)
TempMinDO(i) = MinDO(i)
TemppHActive(i) = pHActive(i)
TempDOActive(i) = DOActive(i)

Next i

End Function

Private Sub CboSouroe_Cha.nge()

cboSource.Text = "Laf * & CStr(SourceNo + 1)

End Sub

Private Sub cboSource_Click()

Fori=1To24
If cboSource.Text = "Usii " & CStr(i) Then

SourceNo =i -1

End If

Next i

ShowDetailData

End Sub

Private Sub chkDOActive_Click()

If chkDOActive.Value = False Then
txtDOMin.Enabled = False

Else
txtDOMin.Enabled = True

End If
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TempDOActive(SourceNo) = -chkDOActive.Value
End Sub

Private Sub chkpHActive_Click()

If chkpHActive.Value = False Then
txtpHMin.Enabled = False
txtpHMax.Enabled = False

Else
txtpHMin.Enabled = True
txtoHMax.Enabled = True

End It

TemppHActive(SourceNo) = -chkpHActive.Value

End Sub

Private Sub cmdApply_Click()

StoreSetting

SaveDataSet

StateCheck

ShowDetailData

DataShow

Ref_DataSend

End Sub

Private Sub cmmdCancel_Click()

Unload Me

End Sub

Private Sub cmdOK_Click()

Unload Me

StoreSetting

SaveDataSet

StateCheck

DataShow

Ref_DataSend

End Sub

Private Sub Form_Load()

MDIfrmMain!mnuMaxMin.Visible = True

MakeCopy

frmDetailSet. Top = (MDIfrmMain.ScaleHeight -

frmDetailSet.ScaleHeight) / 2

frmDetailSet.Left = (MDIfrmMain.ScaleWidth -

frmDetailSet.ScaleWidth) / 2



Fori=0To 23

cboSource. Addltem "LiaN " & CStr(i + 1)

Next i

SourceNo =0

ShowDétailData

End Sub

Private Function StoreSetting()

Fori=0To 23 '
MinpH(i) = TempMinpH(i)
MaxpH(i) = TempMaxpH(i)
MinDO(i) = TempMinDO(i)
pHActive(i) = TemppHActive(i)
DOActive(i) = TempDOActive(i)

Next i

End Function

Private Sub ShowDetailData()

txtpH = pHValue(SourceNo)

txtDO = DOValue(SourceNo)

txtphState = pHState(SourceNo)

if pHState(SourceNo) = "Un&" Tren
txtphState.ForeColor = vbBlack

Else
txtphState.ForeColor = vbRed

End If

txtdoState = DOState(SourceNo)

If DOState(SourceNo) = "Un#" Then
txtdoState.ForeColor = vbBlack

Else
txtdoState.ForeColor = vbRed

End If

txtpHMin = TempMinpH(SourceNo)

txtpHMax = TempMaxpH(SourceNo)

txtDOMin = TempMinDO(SourceNo)

chkpHActive.Value = -TemppHActive(SourceNo)

chkDOActive.Value = -TempDOActive(SourceNo)

Call chkDOActive_Click
Call chkpHActive_Click
End Sub

Private Sub Form_Unload(Cancel As Integer)
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StateCheck
DataShow
MDIfrmMain!mnuMaxMin.Visible = False
End Sub
Private Sub txtDOMin_Change()
If txtDOMin.Text =™ Then

NonError = True

Exit Sub
End If
On Error GoTo Error
TempMinDO(SourceNo) = txtDOMin.Text
If 6tDOMin.Text < LimitDOMin Or txtDOMin.Text >
LimitDOMax. Then
Error:

NonError = False

MsgBox TheValue & LimitDOMin & ™" &
LimitDOMax, 16, "Error.."

txtDOMin.Text = ™

txtDOMin.SetFocus
End If
End Sub
Private Sub txtDOMin_KeyPress(KeyAscii As Integer)
If KeyAscii = 13 Then

Call txtDOMin_Change
End If
End Sub
Private Sub txtDOMin_LostFocus()
Call txtDOMin_Change
End Sub .
Private Sub txtpHMax_Change()
If txtpHMax.Text =™ Then

NonError = True

Exit Sub
End If
On Error GoTo Error
TempMaxpH(SourceNo) = txtpHMax.Text
If txtpHMax.Text < LimitpHMin Or txtpHMax.Text >
LimitpHMax Then

Error:



NonError = False

MsgBox TheValue & LimitpHMin & "-" &
LimitpHMax, 16, "Error.."

txtpHMax.Text =™

txtoHMax.SetFocus
End If
End Sub

Private Sub txtpHMax_KeyPress(KeyAscii As Integer)

If KeyAscii = 13 Then
Call txtpHMax_Change
End If
End Sub
Private Sub txtpHMax_LostFocu.s()
Call txtpHMax_Change
End Sub
Private Sub txipHMin_Change()
If txtpHMin.Text = "™ Then
NonError = True
Exit Sub
End If
On Error GoTo Error
TempMinpH(SourceNo) = txtpHMin.Text
If txtpHMin.Text < LimitpHMin Or txtpHMin.Text >
LimitpHMax Then
Error:
NonError = False
MsgBox TheValue & LimitpHMin & ™" &
LimitpHMax, 16, "Error.."
txtpHMin. Text = ™
txtpHMin.SetFocus
End If
End Sub
Private Sub txtpHMin_LostFocus()
Call txtpHMin_Change
End Sub

VERSION 4.00
Begin VB.Form frmExit

BorderStyle = 1 'Fixed Single

Caption = "RUNITRNW
ClientHeight = 2055
ClientLeft = 3060 -
ClientTop = 2565
ClientWidth = 3840

Height = 2460

Ilcon = "frmExit.frx":0000
Left = 3000

LinkTopic = "Form1"
MaxButton = 0 'False
MDIChild = -1 'True
MinButton = 0 ‘False

ScaleHeight = 2055

ScaleWidth = 3840
Top = 2220
Width | = 3960

Begin VB.CommandButton cmnNo

Caption = gl
Height = 375
Left = 2025
Tablndex =2
Top = 1530
Width = 1410
End

Begin VB.CommandButton cmnYes

Cancel 7 = -1 'True
Caption = "lag"
Height = 375
Left = 450
Tablndex =1
Top = 1530
Width = 1455
End

Begin VB.Image Image1

Height = 660

Left = 450

Picture = "frmExit.frx":.0442
Top = 450

Width = 780
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End
Begin VB.Label Label1

Alignment = 2 'Center

Caption = geesmsaummineulguia i

BeginProperty Font

name = "MS Sans Serif"
charset = 222

weight = 400

size = 975

underline = 0 'False
italic = 0 'False

strikethrough = 0 'False

EndProperty
Height = 375
Left = 855
Tabindex =0
Top = 675
Width = 2940
End

End

Attribute VB_Name = "frmExit"
Attribute VB_Creatable = False
Attribute VB_Exposed = False

Option Explicit

Private Sub cmnNo_Click()
Unload Me
End Sub
Private Sub cmnYes_Click()
SaveDataSet
End
End Sub
Private Sub Form_Load()
frmExit.Top = (MDIfrmMain.ScaleHeight -
frmExit.ScaleHeight) /2 ¢
frmExit.Left = (MDIfrmMain.ScaleWidth -
frmExit.ScaleWidth) / 2
End Sub

VERSION 4.00
Begin VB.Form frmMiniDataShow

BorderStyle = 1 ‘Fixed Single

Caption = marnamAtAudunTa-

fina(pH) waziunueandiauiazansluinDo)

ClientHeight = 4725
ClientLeft = 225

ClientTop = 1470
Clientwidth = 9045

ClipControls = 0 ‘False

Height = 5130

Icon = “frmMiniDataShow.frx":00C0
Left = 165

LinkTopic = "Form1"

MaxButton = 0 'False

MDIChild = -1 'True

ScaleHeight = 4725

ScaleWidth = 9045

Top = 1125

Width = 9165

Begin VB.TextBox txtDOState
Alignment = 2 'Center
Height = 330

HideSelection = 0 'False

Index = 23
Left = 7920
Tablndex = 127
Text = "State"
Top = 4320
Width = 1050
End

Begin VB.TextBox txiDOState
Alignment = 2 'Center
Height = 330

HideSelection = 0 'False

Index = 22
Left = 7920
Tablindex = 126

Text = "State"
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Top = 3960
Width = 1050
End

Begin VB.TextBox txtDOState
Alignment = 2 'Center
Height = 330

HideSelection = 0 'False

Index =21
Left = 7920
Tablindex = 125
Text = "State”
Top = 3600
Width = 1050
End

Begin VB.TextBox txtDOState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index = 20

Left = 7920
Tablndex = 124

Text = "State"

Top = 3240

Width = 1050

End

Begin VB.TextBox txtDOState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index = 19

Left = 7920
Tabindex = 123

Text = "State"

Top = 2880

Width = 1050

End

Begin VB.TextBox txtDOState
Alignment = 2 'Center

Height = 330
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HideSelection = 0 'False
Index = 18

Left = 7920
Tablndex = 122

Text = "State"

Top = 2520

Width = 1050

End

Begin VB.TextBox txtDOState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index = 17

Left = 7920
Tablindex = 121

Text = ‘"State”

Top = 2160

Width = 1050

End

Begin VB.TextBox txtDOState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index = 16

Left = 7920
Tabindex = 120

Text = "State"

Top = 1800

Width = 1050

End

Begin VB.TextBox txtDOState

Alignment = 2 'Center
Height = 330
HideSelection = 0 ‘False
Index = 15

Left = 7920
Tablndex = 119

Text = "State”

Top = 1440



Width = 1050
End

Begin VB.TextBox txtDOState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index = 14

Left = 7920
Tablndex = 118

Text = "State”

Top = 1080

Width = 1050

End

Begin VB.TextBox txtDOState

Alignment = 2 'Center
Height = 330
HideSelection = 0 ‘False
Index = 13

Left = 7920
Tablndex = 117

Text = "State"

Top = 720

Width = 1050

End

Begin VB.TextBox txtDOState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index = 12

Left = 7920
Tablndex = 116

Text = "State"

Top = 360

Width = 1050

End

Begin VB.TextBox txtDOState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
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Index = M1
Left = 3420
Tablindex = 115
Text = "State”
Top = 4320
Width = 1050
End

Begin VB.TextBox txtDOState
Alignment = 2 'Center
Height = 330

HideSelection = 0 'False

Index = 10

Left = 3420

Tablndex = 114

Text = "State”

Top = 3560

Width = 1050
End

Begin VB.TextBox txtDOState

Alignment = 2 'Center
Height = 330
HideSelection = 0 ‘False
Index =9

Left = 3420
Tablndex = 113

Text = "State"

Top = 3600
Width = 1050

End

Begin VB.TextBox txtDOState
Alignment = 2 'Center
Height = 330

HideSelection = 0 'False

Index = 8

Left = 3420
Tablndex = 112
Text = "State"
Top = 3240

Width = 1050



End

Begin VB.TextBox txtDOState
Alignment = 2 'Center
Height = 330

HideSelection = 0 ‘'False

Index =7
Left = 3420
Tablindex = 111
Text = "State"
Top = 2880
Width = 1050
End

Begin VB.TextBox txtDOState
Alignment = 2 'Center
Height = 330

HideSelection = 0 'False

Index =6
Left = 3420
Tablndex = 110
Text = "State”
Top = 2520
Width = 1050
End

Begin VB.TextBox txtDOState
Alignment = 2 'Center
Height = 330

HideSelection = 0 'False

Index =5
Left = 3420
Tablndex = 109
Text = "State”
Top = 2160
Width = 1050
End

Begin VB.TextBox txtDOState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index = 4

Left = 3420
Tabindex = 108
Text = "State”
Top = 1800
Width = 1050
End

Begin VB.TextBox txtDOState
Alignment = .2 'Center
Height = 330
HideSelection = 0 'False

Index =3
Left = 3420
Tablndex = 107
Text = "State"
Top = 1440
Width = 1050
End

Begin VB.TextBox txtDOState

Alignment = 2 'Center
Height = 330

" HideSelection = 0 ‘False
Index = 2
Left = 3420
Tablndex = 106

Text = "State”

Top = 1080

Width = 1050

End

Begin VB.TextBox txtDOState

Alignment = 2 'Center
Height = 330
HideSelection = 0 ‘False
Index =1

Left = 3420
Tablndex = 105

Text = "State"

Top = 720

Width = 1050

End
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Begin VB.TextBox txtDOState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index =0

Left = 3420
Tabindex = 104

Text = "State”

Top = 360

Width = 1050

End

Begin VB.TextBox txtpHState

Alignment = 2 'Center
Heigﬁt = 330
HideSelection = 0 'False
Index = 23

Left = 6030
Tablndex = 101

Text = "State”

Top = 4320

Width = 1005

End

Begin VB.TextBox txtpHState

Alignment = 2 'Center
Height = 330
HideSelection = 0 ‘'False
Index = 22

Left = 6030
Tablndex = 100

Text = "State"

Top = 3960

Width = 1005

End

Begin VB.TextBox txtpHState
Alignment = 2 'Center
Height = 330
HideSelection = 0 ‘'False
Index = 21

Left = 6030
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Tablndex = 99
Text = "State”
Top = 3600
Width = 1005
End

Begin VB.TextBox txtpHState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index = 20

Left = 6030
Tablndex = 98

Text = “State”

Top = 3240

Width = 1005

End

Begin VB.TextBox txtpHState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index = 19

Left = 6030
Tablndex = 97

Text = "State"

Top = 2880

Width = 1005

End

Begin VB.TextBox txtpHState
Alignment = 2 'Center
Height = 330

HideSelection = 0 'False

Index = 18

Left = 6030

Tablindex = 96

Text = "State”

Top = 2520

Width = 1005
End

Begin VB.TextBox txtpHState



Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index = 17

Left = 6030
Tablndex = 95

Text = "State”

Top = 2160

Width = 1005
End

Begin VB.TextBox txtpHState

Alignment = 2 'Center
reight = 330
HideSelection = 0 'False
Index = 16

Left = 6030
Tablndex = 94

Text = "State"

Top = 1800

Width = 1005
End

Begin VB.TextBox txtpHState
Alignment = 2 'Center
Height = 330

HideSelection = 0 'False

Index = 15

Left = 6030
Tablndex = 93
Text = "State"
Top = 1440
Width = 1005
End

Begin VB.TextBox txtpHState
Alignment = 2 'Center
Height = 330

HideSelection = 0 ‘'False

Index = 14
Left = 6030
Tablndex = 92

Text = "State"
Top = 1080
Width = 1005
End

Begin VB.TextBox txtpHState
Alignment = 2 'Center

Height = 330

HideSelection = 0 'False

Index = 13

Left = 6030

Tabindex = 9N
Text = "State”
Top = 720

Width = 1005
End

Begin VB.TextBox txtpHState

Alignment = 2 'Center
BackColor = &HOOFFFFFF&
ForeColor = &H00000000&
Height = 330
HideSelection = 0 'False
Index = 12

Left = 6030

Tablndex = 90

Text = "State"

Top = 360

Width = 1005
End

Begin VB.TextBox txtpHState
Alignment = 2 'Center
Height = 330

HideSelection = 0 'False

Index = il

Left = 1485
Tablndex = 89
Text = "State"
Top = 4320
Width = 1005

End
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Begin VB.TextBox txtpHState
Alignment = 2 'Center
Height = 330

HideSelection = 0 'False

Index = 10

Left = 1485

Tablindex = 88

Text = "Stéte”

Top = 3960

Width = 1005
End

Begin VB.TextBox txtpHState
Alignment = 2 'Center
Height = 330

HideSelection = 0 'False

Index =9
Left = 1485
Tablndex = 87
Text = "State”
Top = 3600
Width = 1005
End

Begin VB.TextBox txtpHState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index =8

Left = 1485
Tablndex = 86

Text = "State”

Top = 3240

Width = 1005

End

Begin VB.TextBox txtpHState
Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index =7

Left = 1485
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Tablndex = 85
Text = "State”
Top = 2880
Width = 1005
End

Begin VB.TextBox txtpHState

Alignment = 2 'Center
Height = 330
HicgeSelection = 0 'False
Index = 6

Left = 1485
Tablindex = 84

Text = "State"

Top = 2520

Width = 1605

End

Begin VB.TextBox txtpHState

Alignment = 2 'Center
Height = 330
HideSelection = 0 ‘'False
Index =5

Left = 1485
Tablindex = 83

Text = "State"

Top = 2160

Width = 1005

End

Begin VB.TextBox txtpHState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index = 4

Left = 1485
Tablndex = 82

Text = ‘"State"

Top = 1800

Width = 1005

End

Begin VB.TextBox txtpHState



Alignment = 2 'Center
Height = 330

HideSelection = 0 ‘'False

Index =3

Left = 1485

Tablndex = 81

Text = "State"

Top = 1440

Width = 1005
End

Begin VB.TextBox txtpHState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index = 2

Left = 1485
Tablindex = 80

Text = "State"

Top = 1080

Width = 1005

End

Begin VB.TextBox txtpHState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index =1

Left = 1485
Tablndex = 79

Text = "State"

Top = 720

Width = 1005

End

Begin VB.TextBox txtpHState

Alignment = 2 'Center
Height = 330
HideSelection = 0 'False
Index =0

Left = 1485
Tablindex = 76

Text = "State”
Top = 360
Width = 1005
End

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify
Height = 330

Index = 23

Left = 7110

Locked = -1 True
Tablndex = 47

Top = 4320

Width = 7860

End

Begin VB.TextBox txtDOData
Alignment = 1 'Right Justify
Height = 330

Index = 22

Left = 7110

Locked = -1 'True
Tablindex = 46

Top = 3960

Width = 780

End

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify
Height = 330

Index = 21

Left .~ = 7110

Locked = -1 'True
Tablndex = 45

Top = 3606

Width = 780

End

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify
Height = 330
Index = 20

Left = 7110
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Locked = -1 'True
Tabindex = 44
Top = 3240
Width = 780
End

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify
Height = 330

Index = 19

Left = 7110

Lockea = -1 'True
Tablndex = 43

Top = 2880

Width = 780

End

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify
Height = 330

Index = 18

Left = 7110

Locked = -1 'True
Tablndex = 42

Top = 2520

Width = 780

End

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify
Height = 330

Index = 17

Left = 7110

Locked = -1 'True
Tablndex = 41

Top = 2160

Width = 780

End

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify
Height = 330
Index = 16

Left = 7110
Locked = -1 'True
Tablindex = 40

Top = 1800
Width = 780
End

Begin VB.TextBox txtDOData
Alignment = 1 'Right Justify
Height = 330
Index = 15

Left = 7110
Locked = -1 'True
Tabindex = 39

Top = 1440
Width = 780

End

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify
Height = 330

Index = 14

Left = 7110

Locked = -1 'True
Tablndex = 38

Top = 1080

Width = 780

End

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify
Height = 330

Index = 13

Left = 7110

Locked = -1 'True
Tabindex = 37

Top = 720

Width = 780

End

Begin VB.TextBox txtDOData
Alignment = 1 'Right Justify
Height = 330
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Index = 12

Left = 7110
Locked = -1 'True
Tablindex = 36
Top = 360
Width = 780
End

Begin VB.TextBox xtDOData

Alignment = 1 'Right Justify
Height = 330

Index = 1

Left = 2565

Locked = -1 'True
Tabindex = 35

Top = 4320

Width = 825

End

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify
Height = 330

Index = 10

Left = 2565

Locked = -1 True
Tablindex = 34

Top = 3960

Width = 825

End

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify
Height = 330

Index =9

Left = 2565

Locked = -1 'True
Tablndex = 33

Top = 3600

Width = 825

End

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify

Height = 330
Index =8

Left = 2565
Locked = -1 'True
Tablndex = 32
Top = 3240
Width = 825
End .

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify
Height = 330

index =7

Left = 2565

Locked = -1 'True
Tabindex = 31

Top = 2880

Width = 825

End

Begin VB.TextBox txtDOData

Alignment
Height
Index
Left
Locked
Tablndex
Top
Width
End

= 1 'Right Justify

330

Begin VB.TextBox txtDOData

Alignment
Height
Index
Left
Locked
Tablndex
Top

© Width
End

= 1 'Right Justify
= 330
=5
= 2565
= -1 'True
= 29
= 2160
= 825

Begin VB.TextBox txtDOData
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Alignment = 1 'Right Justify
Height = = 330

Index = 4

Left = 2565

Locked = -1 'True
Tablndex = 28

Top = 1800

Width = 825

End

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify
Height = 330

Index =3

Left = 2565

Locked = -1 'True
Tablndex = 27

Top = 1440

Width = 825

End

Begin VB.TextBox txtDONata

Alignment = 1 'Right Justify
Height = 330

Index = 2

Left = 2565

Locked = -1 'True
Tablndex = 26

Top = 1080

Width = 825

End

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify
Height = 330

Index =1

Left = 2565

Locked = -1 'True
Tabindex = 25

Top = 720

Width = 825

End
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Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 23

Left = 5220

Locked = -1 True
Tablindex = 24

Top = 4320

Width = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 22

Left = 5220

Locked = -1 True
Tablndex = 23

Top = 3960

Width = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 21

Left = 5220

Locked = -1 True
Tablndex = 22

Top = 3600

Width = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 20

Left = 5220

Locked = -1 True
Tablndex = 21

Top = 3240

Width = 780



End
Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 19

Left = 5220

Locked = -1 'True
Tablndex = 20

Top = 2880

Width = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 18

Left = 5220

Locked = -1 'True
Tablndex = 19

Top = 2520

Width = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 17

Left = 5220

Locked = -1 'True
Tablndex = 18

Top = 2160

Width = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 16

Left = 5220

Locked = -1 'True
Tablindex = 17

Top = 1800
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Width = 780

End
Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 15

Left = 5220

Locked = -1 'True
Tablndex = 16

Top = 1440

Width = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 14

Left = 5220

Locked = -1 'True
Tablndex = 15

Top = 1080

Width = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 13

Left = 5220

Locked = -1 'True
Tablndex = 14

Top = 720

Width = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 12

Left = 5220

Locked = -1 True
Tablndex = 13



Top = 360
Width = 780
End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index =N

Left = 675

Locked = -1 'True
Tabindex = 12

Top = 4320

Wid’th = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 10

Left = 675

Locked = -1 '"True
Tablindex = N

Top = 3960

Width = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index =9

Left = 675

Locked = -1 True
Tablindex = 10

Top = 3600

Width = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 8

Left = 675

Locked = -1 'True
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Tablndex =9
Top = 3240
Width = 780
End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index =7

Left = 675

Locked = -1 'True
Tablndex =8

Top = 2880

Width = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index =6

Left = 675

Locked = -1 'True
Tablindex =7

Top = 2520

Width = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index =5

Left = 675

Locked = -1 'True
Tablndex =6

Top = 2160

Width = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 4

Left = 675



Locked = -1 "True
Tablndex =5

Top = 1800
Width = 780
End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 3

Left = 675

Locked = -1 'True
Tablndex = 4

Top = 1440

Width = 780

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index = 2

Left = 675

Locked = -1 True
Tablndex =3

Top = 1080

Width = 780

End

Begin VB.TextBox txtpHData

Alignment =1 'Right Justify
Height = 330

Index =1

Left = 675

Locked = -1 'True
Tablndex =2

Top = 720

Width = 780

End

Begin VB.TextBox txtDOData

Alignment = 1 'Right Justify
Height = 330
Index =0
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Left = 2565
Locked = -1 'True
Tablndex =1
TabStop = 0 'False
Top = 360
Width = 825

End

Begin VB.TextBox txtpHData

Alignment = 1 'Right Justify
Height = 330

Index =0

Left = 675

Locked = -1 'True
Tablndex =0

Top = 360

Width = 780

End

Begin VB.Label IbIState

Alignment = 2 'Center
Caption = "gnnue”
Height = 240

Index =3

Left = 8190
Tablndex = 103
Top = S0

Width = 645

End

Begin VB.Label IbIState

Alignment =2 'Center
Caption = "gnue”
Height = 240

Index =2

Left = 3555
Tablndex = 102
Top = 90

Width = 735

End

Begin VB.Label IblState

Alignment = 2 'Center



Caption = "ADUT
Height = 240
Index =1

Left = 6210
Tablindex = 78
Top = 90

Width = 645

End

Begin VB.Label IbiState
Alignment = 2 'Center
Caption = “Apuy”
Height = 240
Index =0

Left = 1710
Tablndex = 77
Top = 90
Width = 645
End

Begin VB.Label IbINoData

Caption = "No'
Height = 240
Index = 23

Left = 4635
Tablndex = 75
Top = 4365
Width = 555
End

Begin VB.Label IbiNoData

Caption
Height
Index
Left
Tablndex
Top
Width
End

= 4635
= 74
= 4005
= 566

Begin VB.Label IbINoData

Caption
Height

Index = 21
Left = 4635
Tablndex = 73
Top = 3645
Width = 555
End

Begin VB.Label IbINoData

Caption = "No"
Height = 240
Index = 20

Left = 4635
Tablndex = 72
Top = 3285
Width = 555
End

Begin VB.Label IbINoData

Caption = "No"
Height = 240
Index =19

Left = 4635
Tablndex =7
Top = 2925
Width = 5565
End

Begin VB.Label ibiNoData

Caption = "No"
Height = 240
Index = 18

Left = 4635
Tablndex = 70
Top = 2565
Width = 555
End

Begin VB.Label IbINoData

Caption = "No"
Height = 240
Index = 17

Left = 4835
Tablndex = 69
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Begin VB.Label IbINoData

Top = 2205
Width = 555 Caption = "No"
End Height = 240
Begin VB.Label IbINoData Index = 12
Caption = "No" Left = 4635
Height = 240 Tabindex = 64
Index = 16 Top = 405
Left = 4635 Width = 555
Tablindex = 68 End
Top = 1845 Begin VB.Label IbINoData
Width = 555 Caption = "No"
End Height = 240
Begin VB.Label IbINoData Index = 1
Caption = "No" Left = 90
RHeight = 240 Tablndex = 63
Index = 15 Top = 4365
Left = 4635 Width = 555
Tablndex = 67 End
Top = 1485 Begin VB.Label IbINoData
Width = 555 Caption = "No"
End Height = 240
Begin VB.Label IbINoData Index = 10
Caption = "No" Left = 90
Height = 240 Tablndex = 62
Index = 14 Top = 4005
Left = 4635 Width = 555
Tablndex = 66 End
Top = 1125 Begin VB.Label IbINoData
Width = 5585 Caption = "No"
End Height = 240
Begin VB.Label IbINoData Index =9
Caption = "No" Left = 90
Height = 240 Tablndex = 61
Index = 13 Top = 3645
Left = 4635 Width = 555
Tablndex = 65 End
Top = 765 Begin VB.Label IbINoData
Width = 555 Caption = "No"
Height = 240

End



Index = 8
Left = 90
Tablindex = 60
Top = 3285
Width = 555
End

Begin VB.Label IbINoData

Caption = "No"
Height = 240
Index =7
Left = 90
Tablndex = 59
Top = 2925
Width = 555
End

Begin VB.Label IbINoData

Caption = "No"
Height = 240
Index =6
Left = 90
Tablndex = 58
Top = 25665
Width = 555
End

Begin VB.Label IbINoData

Caption = "No"
Height = 240
Index =5
Left = 90
Tablindex = 57
Top = 2205
Width = 555
End

Begin VB.Label IbINoData

Caption = "No"
Height = 240
Index = 4
Left = 90

Tablndex = 56

Top = 1845
Width = 565
End

Begin VB.Label IbINoData

Caption = "No"
Height = 240
Index =3
Left = 90
Tablindex = 55
Top = 1485
Width = 555
End

Begin VB.Label IbINoData

Caption = yair
Height = 240
Index =2
Left = 90
Tablndex = 54
Top = 1125
Width = 555
End
Begin VB.Label IbINoData
Caption = "Uafr
Height = 240
Index =1
Left = 90
Tablndex = 83
Top = 765
Width = 555
End

Begin VB.Label IbINoData

Caption = "air
Height = 240
Index =0
Left = 90
Tablindex = 52
Top = 405
Width = 555
End
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Begin VB.Label IbIDOData End
Alignment = 2 'Center End
Caption = "A1 DO (mg/l)" Attribute VB_Name = "frmMiniDataShow"
Height = 240 Attribute VB_Creatable = False
Index =1 Attribute VB_Exposed = False
Left = 6930 Option Explicit
Tablndex = 51
Top = 90 - Private Sub Form_Load()
Width = 1095 MDIfrmMain!mnupHandDOForm.Visible = True
End SeiDetail
Begin VB.Label IbIDOData End Sub
Alignment = 2 'Center Private Sub Form_Unload(Cancel As Integer)
Caption = A1 DO (mg/l)" MsgBox "ligmnsailale” & Chr(13) & "n1528nA°N
Height = 240 seuudealdungman *, vbCritical, "duian"
Index =0 Cancel =-1
Left = 2430 End Sub
Tablndex = 50 Private Sub SetDetail()
Top = 90 Dim i As Integer
Width = 1185 Fori=0To 23
End IbINoData(i) = "Lia# " & CStr(i + 1)
Begin VB.Label IblpHData txtpHData(i).Text = 0
Alignment = 2 'Center txtDOData(i).Text = 0
Caption = A1 pH" txtphState(i). Text = 0
Height = 240 txtdoState(i).Text = 0
Index =1 txtphState(i).TabStop = False
Left = 5220 0 txtphState(i).Locked = True
Tablndex = 49 txtdoState(i).TabStop = False
Top = 90 txtdoState(i).Locked = True
Width = 780 txtpHData(i).TabStop = False
End » txtDOData(i). TabStop = False
Begin VB.Label IblpHData Next i
Alignment = 2 'Center End Sub
Caption = "A1pH"
Height = 240 VERSION 4.00
Index =0 Begin VB.Form frmReport
Left = 675 Caption = "TEnu
Tablndex = 48 ClientHeight = 480
Top = 90 ClientLeft = 2745

Width = 780 ClientTop = 1740



ClientWidth = 3840 ’ Tablndex = 27

Height = 885 Top = 3060
Icon = "frmReport.frx":0000 Width = 1995
Left = 2685 End
LinkTopic = "Form1" Begin VB.CheckBox chkField
MDIChild = -1 True Caption = "a0TuUz189Ue (DO)"
ScaleHeight = 480 Height = 285
ScaleWidth = 3840 Index =7
Top = 1395 Left = 4680
Width = 3960 Tablndex = 26
Begin VB.CommandButton cmdPrint Top = 2565
Caption = &AW Width = 1995
Height = 375 End
Left = 4085 Begin VB.CheckBox chkField
Tabindex = 31 Caption = "f1 DO san:
Top = 4725 Height = 285
Width = 1230 Index = 6
End Left = 4680
Begin VB.FileListBox FileList Tablndex = 25
Height = 1110 Top = 1395
Left = 5040 Width = 1995
Tablindex = 29 End
Top = 5535 Begin VB.CheckBox chkField
Visible = 0 ‘'False Capticn = "fn DO"
Width = 2265 Height = 285
End | Index =5
Begin VB.Frame fraField Left = 4680
Caption = "dandeyafideiniy Tabindex = 24
Height = 4380 Top . = 810
Left = 7785 Width = 1995
Tabindex = 18 End
Top = 5985 Begin VB.CheckBox chkField
Visible = 0 'False Caption = "n17ldeu (DO)"
Width = 6945 Height = 285
Begin VB.CheckBox chkField Index = 4
Caption = "nasldau (DO)” Left = 1170
Height = 285 Tabindex = 23
Index = 8 Top = 3060

Left = 4680 Width = 1995



End
Begin VB.CheckBox chkField

Caption = "ADUZDILD (pH)"
Height = 285

Index =3

Left = 1170

Tablndex = 22

Top = 2520

Width = 1995

End

Begin VB.CheckBox chkField

Caption = "ANENES pH agn”
Height = 285

Index =2

Left = 1170

Tabindex = 21

Top = 1980

Width = 1995

End

Begin VB.CheckBox chkField

Caption = "A8984 pH ﬁim‘m"
Height = 285

Index =1

Left = 1170

Tablndex = 20

Top = 1395

Width = 1995
End

Begin VB.CheckBox chkField

Caption = "A1pH"
Height = 285
Index =0
Left = 1170
Tablndex = 19
Top = 810
Width = 1995
End
End

Begin VB.CommandButton cmdNext
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Caption = "grall>"

Height = 375

Left = 7740
Tablndex =3

Top = 4860
Width = 1230

End

Begin VB.CommandButton cmdBack
Caption = "<&NAL"
Height = 375
Left = 7605
Tablndex = 4

Top = 4905
Width = 1230
End

Begin VB.Frame fraReport
Caption = “@en fwine vesdeyaiifeans
Height = 4380
Left = 1035
Tablindex = 12
Top = 5580
Width = 6945

Begin VB.TextBox txtTime

Height = 315
Index =3

Left = 4050
Tablndex =9

Text = "txtTime(3)"
Top - = 3780
Width = 1770
End

Begin VB.ComboBox cboSource

Height = 330
Left = 1395
Tablndex =5
Text = "R 1"
Top = 2025
Width = 1365
End



Begin VB.TextBox txtTime

Height = 315
Index = 2
Left = 1125
Tablndex = 8
Text = "txtTime(2)"
Top = 3780
Width' = 1770

End

Begin VB.TextBox txtDate

Height = 330
Index =2
Left = 4050
Tablndex =7
Text = "c"
Top = 2835
Width = 1770
End

Begin VB.T=xtBox txtTime

Height = 330
Index =1

Left = 4050
Tablindex =2

Text = "txtTime(1)"
Top = 1125
Width = 1770
End

Begin VB.TextBox txtDate

Height = 330
Index =1
Left = 1125
Tablindex =6
Text = "txtDate(1)"
Top = 2835
Width = 1770

End

Begin VB.TextBox txtTime
Height = 315

Index =0

Left = 1080
Tablndex =1
Text = "txtTime(0)"
Top = 1125
Width = 1725

End

Begin VB.TextBox txtDate

Height = 315
Index =0

Left = 2430
TabIndex =0

Text = ‘txtDate(0)"
Top = 315
Width = 1725
End

Begin VB.OptionButton optReport

Caption = *foyaney’
Height = 285

Index =1

Left = 360
Tablndex = M1

Top = 2025
Width = 3660

End

Begin VB.OptionButton optReport

. W ' o &
Caption = *faysvemnus luiun

Height = 285
Index =0
Left = 360
Tablndex = 10
Top = 315
Width = 2175
End

Begin VB.Label IblTo

Caption = "
Height = 285
Index =1

Left = 3285
Tablndex = 28
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Top = 1125 Begin VB.Label IbITime
Width = 555 Caption = "fTuiNnaT”
End Height = 240
Begin VB.Label IbiTime Index =0
Caption = "rzuianan” Left = 810
Height = 240 Tablndex = 13
Index =1 Top = 810
Left = 855 Width = 1275
TablIndex = 17 End
Top = 3510 ' End
Width = 1050 Begin MSColeg.CommonDialog Common
End Left = 1800
Begin VB.Label IbiDate Top = 4860
Caption = *foufuit _Version = 65536
Height = 240 _ExtentX = 847
index =1 _Extenty = 847
Left = 855 _StockProps = 0
Tablndex = 16 CanceiError = -1 'True
Top = 2565 Copies =1
Width = 1770 End
End Begin RichtextLib.RichTextBox TextBox
Begin VB.Label IbIReport Height = 3840
Caption EGN Left = 1080
Height = 195 Tablndex = 30
Index =0 Top = 4545
Left = 3285 4 Width = 8205
Tablndex -~ = 15 _Version = 65536
Top = 3870 _ExtentX = 14473
Width = 645 _Extenty = 6773
End _StockProps = 69
Begin VB.Label IblTo BackCoior = -2147483643
Caption = he BeginProperty Font {0BE35203-8F91-11CE-9DE3-
Height = 285 00AA004BB851}
Index =0 name = "AngsanaUPC"
Left = 3285 charset = 222
Tablindex = 14 weight = 400
Top = 2880 size = 1425
Width = 555 underline = 0 'False

End italic = 0 'False



strikethrough = 0 'False

EndProperty

ScrollBars = 3

MaxLength = 120

TextRTF = $'frmReport.frx".0442

Bulletindent = 1000
RightMargin = 8010

End
End
Attribute VE_Name = "frmReport”
Attribute VB_Creatable = False
Attribute VB_Exposed = False
Option Explicit
Const L = """
Dim X1 As Single, Y1 As Single
Dim X2 As Single, Y2 As Single
Dim Word As String
Dim Page As Integer
Dim i, j, m, Temp, No
Dim NoData As Boolean
Dim TempDate(0 To 2) As Date
Dim TempYear(0 To 2) As Integer
Dim TempTime(0 To 3) As Double
Dim HeadField As String
Dim EachLine(1 To 100) As String
Dim Db As Database
Dim Rs As Recordset
Private Sub cboSource_Click()
Fori=1To24

If cboSource. Text = "L * & CStr(i) Then

No =i

End If
Next i
End Sub
Private Sub cmdBack_Click()
Page = Page - 1
Call PageShow
End Sub

Private Sub cmdNext_Click()
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Page = Page + 1
Call PageShow
End Sub
Private Sub cmdPrint_Click()
Call ReportPrint
End Sub
Private Sub Form_Load()
Call Form_Resize
frmReport.Top = (MDIfrmMain.ScaleHeight -
frmReport.Height) / 2
frmReport.Left = (MDIfrmMain.ScaleWidth -
frmReport.Width) / 2
Page =0
Call PageShow
MDlfrmMain!mnuReportShow.Visible = True
FileList.Path = App.Path & "Data"
NoData = False
No =1
Fori=0To 23
cboSource.Addltem jofi " & CStr(i + 1)
Next i
Fori=0To2
txtDate(i). Text = "dd/mm/yy"
txtTime(i). Text = ”hh:‘mrn”
Nexti
txtTime(3).Text = "hh:mm”
optReport(0).Value = True
Fori=0To 8
chkField(i).Value =1
Next i
End Sub
Private Sub Form_Resize()
If frmReport.WindowState = 1 Then
Exit Sub
End If
If frmReport.ScaleWidth < 7200 Then
frmReport.Width = 7200
End If

If frmReport.ScaleHeight < 5600 Then



frmReport.Height = 5600
End If
cmdPrint.Top = frmReport.ScaleHeight - 500
cmdPrint.Left = 100
cmdBack.Top = frmReport.ScaleHeight - 500
cmdBack.Left = frmReport.ScaleWidth - 2635
cmdNext.Top = frmReport.ScaleHeight - 500
cmdNext.Left = frmReport.ScaleWidth - 1330
fraReport.Top = (frmReport.ScaleHeight -
fraReport.Height) / 2 - 400
fraReport.Left = (frmReport.ScaleWidth -
fraReport.Width) / 2
fraField.Top = (frmReport.ScaleHeight -
fraField.Height) / 2 - 400

fraField.Left = (frmReport.ScaleWidth - fraField.Width)

/2

TextBox.Width = frmReport.ScaleWidth - 200

TextBox.Height = frmReport.ScaleHeight - 800

TextBox.Top = (frmReport.ScaleHeight -

TextBox.Height) / 2 - 400

TextBox.Left = (frmReport.ScaleWidth -

TextBox.Width) / 2

End Sub

Private Sub Form_Unload(Cancel As Integer)

MDlfrmMain!mnuReportShow.Visible = False

End Sub

Private Sub optReport_Click(Index As Integer)

If optReport(0).Value = True Then
txtDate(0).Enabled = True
txtTime(0).Enabled = True
txtTime(1).Enabled = True

Else
txtDate(0).Enabled = False
txtTime(0).Enabled = False
txtTime(1).Enabied = Faise

End If

If optReport(1).Value = True Then

cboSource.Enabled = True

txtDate(1).Enabled = True
txtTime(2).Enabled = True
txtDate(2).Enabled = True
txtTime(3).Enabled = True
Else
cboSource.Enabled = False
txtDate(1).Enabled = False
wtTime(2).Enabled = False
txtDate(2).Enabled = False
txtTime(3).Enabled = False
End If
End Sub
Private Sub txtDate_CotFocus(Index As Integer)
txtDate(Index).SelStart = 0
txtDate(Index).SelLength = 8
End Sub

Private Sub txtDate_LostFocus(Index As Integer)

If txtDate(Index) = "dd/mm/yy" Then

Exit Sub
End If
On Error GoTo Error
TempDate(Index) = CDate(txtDate(Index).Text)
TempYear(Index) = Year(txtDate(Index).Text)
Exit Sub

Error:

104

MsgBox "uua Ui’ danaie! 11", vbCritical, "in

nwann."
txtDate(Index).SetFocus
" txtDate(Index).Text = "dd/mm/yy"
txtDate(Index).SelStart = 0
txtDate(Index).SelLength = 8
End Sub

Private Sub ReportPrint()

MDIfrmMain!StatusBar.Panels(3).Text = "NAITARUN

TIENU."

TextBox.SaveFile (App.Path & "Report.rtf")
Dim run

ChDrive (App.Path)

run = Shell("Wordpad.exe -p report.rtf', 6)



MDlfrmMain!StatusBar.Panels(3).Text = “Un@"
End Sub
Private Sub PageShow()
Select Case Page
Case 0
cmdBack.Enabled = False
cmdPrint.Visible = False
fraReport.Visible = True
fraField.Visible = False
TextBox.Visible = False
Case 1
cmdBack.Enabled = True
cmdPrint.Visible = False
cmdNext.Enabled = True
fraReport.Visible = False
fraField.Visible = True
TextBox.Visible = False
Case 2
Call Form_Resize
cmdNext.Enabled = False
cmdPrint.Visible = True
fraReport.Visible = False
fraField.Visible = False
TextBox.Visible = True
Call DataRead
» End Select
End Sub
Private Sub DataRead()
TextBox.Enabled = False
With TextBox
Text="
.SelFontName = "CordiaUPC"
.SelBold = False
.SelUnderline = False
.SelTabCount = 13
.SelAlignment = rtfLeft
.SelFontSize = 13

.SelColor = vbBlack
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SelText = "RuWIHaTun: " & Date & vbTab & "9&1: "

& Format(Time, "nh:mm ") & "W."
.SelText = Chr(10)
SelText = Chr(10)
.SelFontSize = 14
.SelColor = vbBlue
.SelBold = True
.SelUnderline = True

SelText = "71897U" & Chr(10)

SelText = "A1ANNITIUNIA-ANNTBUN(PH) WA

Lﬁmmﬂ'aﬂ'“muv‘ia:mu'luﬁﬁ(DO, mg/l)"
.SelText = Chr(10)
.SelFontSize =13
End With
If optReport(0).Value = True Then
With TextBox
.SelBold = False
.SelUnderline = False

SelColor = vbBlack

v . od
SelText = "1aya1939UN " & TempDate(0) & vbTab

&"1980: " & txtTime(0) Text & "u. T " &
txtTime(1).Text & " W."
SelText = Chr(10)
End With
Forj=1To24
NoData = True
DoEvents
With TextBox
.SelColor = vbRed
.SelText = Chr(10)
SelUnderline = True

SelBold = True

SelText = "Uatinimindurian * & CStr(j)

SelText = Chr(10)

SelUnderline = False

.SelBold = False
End With
CreateHeader

Fori= 0 To FileList.ListCount - 1



FileName = App.Path & "\Data\" & FileList.List(i)
If InStr(FileName, TempYear(0)) <> 0 Then
SetAttr FileName, vbNormal
Set Db = OpenDatabase(FileName)
Set Rs = Db.OpenRecordset("Source " & CStr(j),
dbOpenDynaset)
Rs.MoveFirst
Do While Not Rs.EOF
If TempDate(0) = Rs("Date") Then
Temp = TextToTime(Rs("Time"))
If Temp >= TempTime(0) And Temp <=
TempTime(1) Then
WriteReport
End If
End If
Rs.MoveNext
Loop
Rs.Close
Db.Close
SetAttr FileName, vbReadOnly
End If
Next i
If NoData = True Then
TextBox.SelColor = vbBlack
TextBox.SelText = vbTab & vbTab & *hififiayaf
§18an3" & Chr(10)
End If
With TextBox
.SelColor = vbBlue
.SelText = m & Chr(10)
End With

Next |

Elself optReport(1).Value = True Then
With TextBox

.SelBold = False

.SelUnderline = False

.SelColor = vbBlack
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.SelText = "‘z”.":]'.t“!ﬁ'ﬂﬂ\"?ll?; " & TempDate(1) & " " &
TempDate(2) & vbTab & "1981: " & txtTime(2).Text & "
. 9" & ttTime(3). Text & " "

.SelText = Chr(10)

.SelColor = vbRed

.SelText = Chr(10)

.SelUnderline = True

'.SelBold = True

SelText = "aviminGoded * & CStr(No)

SelText = Chr(10)

SelUnderline = False

.SelBold = False
End With
CreateHeader

Fori =0 To FileList.ListCount - 1
NoData = True
DoEvents
FileName = App.Path & "Data\" & FileList.List(i)
Forj = TempYear(1) To TempYear(2)
If InCtr(FileName, Str(j)) <> 0 Then
SetAttr FileName, vbNormal
Set Db = OpenDatabase(FileName)
Set Rs = Db.OpenRecordset("Source " & CStr(No),
dbOpenDynaset)
Rs.MoveFirst
Do While Not Rs.EOF
If Rs("Date”) >= TempDate(1) And Rs("Date”) <=
TempDate(2) Then
Temp = TextToTime(Rs("Time"))
If Temp >= TempTime(2) And Temp <=
TempTime(3) Then
WriteReport
End If
End If
Rs.MoveNext
Loop
Rs.Close
Db.Close

SetAttr FileName, vbReadOnly



End If
Next j
Next i
If NoData = True Then

TextBox.SelColor = vbBlack

TextBox.SelText = vbTab & vbTab & "hififayai
ABIN13" & Chr(10)
End If
With TextBox

.SelColor = vbBlue

SelText = m & Chr(10)
End With
End If
TextBox.Enabled = True
TextBox.SaveFile (App.Path & "\Report.rif")
End Sub
Private Function WriteReport()
NoData = False
Temp = Rs("Date”) & vbTab & Format(Rs("Time"),
"hh:mm”)
If chkField(0).Value = 1 Then

Temp = Temp & vbTab & " " & Rs("pH Value")
End If
If chkField(1).Value = 1 Then

Temp = Temp & vbTab & " " & Rs("pH Min")
End If
If chkField(2).Value =1 Then

Temp = Temp & vbTab & " " & Rs("pH Max")
End If
If chkField(3).Value = 1 Then

Temp = Temp & vbTab & Rs("pH State")
End If
If chkField(4).Value = 1 Then

If Rs("pH Active") = True Then

Temp = Temp & vbTab & e
Else
Temp = Temp & vbTab & “lildaw”

End If

End If
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If chkField(5).Value = 1 Then
Temp = Temp & vbTab & " " & Rs("DO Value")
End If
If chkField(6).Value = 1 Then
Temp = Temp & vbTab & " " & Rs("DO Min*)
End It
If chkField(7).Value = 1 Then
Temp = Temp & vbTab & Rs("DO State")
End If
If chkField(8).Value = 1 Then
If Rs("DO Active") = True Then
Temp = Temp & vbTab & "1
Else
Temp = Temp & vbTab & “bilfaw
End If
End If
With TextBox
.SelColor = vbBlack
.SelBold = False
.SelText = Temp & Chr(10)
End With
End Function
Private Function CreateHeader()
Temp =" Ul " & vbTab & 1987 "
m=L&L
If chkFieid(0).Value = 1 Then
Temp = Temp & vbTab & "1 pH"
m=m&L
End If
If chkField(1).Value = 1 Then
Temp = Temp & vbTab & "pH Ada”
m=m&L
End If
If chkField(2).Value = 1 Then
Temp = Temp & vbTab & "pH gagn"
m=m&L
End If
If chkField(3).Value = 1 Then

Temp = Temp & vbTab & "anu"



m=mé&L
End If
If chkField(4).Value = 1 Then
Temp = Temp & vbTab & "ldeu"
m=m&L
End If
If chkField(5).Value = 1 Then
Temp = Temp & vbTab & "A1 DO"
m=m&L
End If
If chkField(6).Value = 1 Then
Temp = Temp & vbTab & "DO FnAn"
m=m&L
End If
If chkField(7).Value = 1 Then
Temp = Temp & vbTab & "danuz"
m=mé&lL
End If
If chkField(8).Value = 1 Then
Temp = Temp & vbTab & "ldau"
m=m&L
End If
With TextBox
.SelColor = vbBlue
SelAlignment = rtfLeft
.SelBold = False
.SelText = m & Chr(10)
.SelText = Temp & Chr(10)
SelText = m & Chr(10)
End With
End Function
Private Sub txtTime_GotFocus(index As Integer)
txtTime(Index).SelStart = 0
txtTime(Index).SelLength = 5
End Sub
Private Sub txtTime_LostFocus(Index As Integer)
If txtTime(Index) = "hh:mm" Then
Exit Sub
End If
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On Error GoTo Error
TempTime(Index) =
TextToTime(CDate(txtTime(Index).Text))
If TempTime(index) < 0 Or TempTime(Index) > 86399
Then
Error:
MsgBox "inuua '1na1' Aawaalll”. vbCritical, "in
Wanm."
txtTime(Index).SetFocus
txtTime(Index).Text = "hh:mm"
txtTime(lndex).SelStart = 0
txtTime(index).SelLength = 5
End If

End Sub

VERSION 4.00

Begin VB.Form frmSetting

BorderStyle = 1 'Fixed Single
Caption = "MIUAAIIAN T
ClientHeight = 4590

ClientLeft = 1335

ClientTop = 1875
ClientWidth = 6810

Height = 4995

Icon = "frmSetting.frx":0000
Left = 1275

LinkTopic = "Form2"
MaxButton = 0 'False
MDIChild = -1 'True

ScaleHeight = 4590

ScaleWidth = 6810
Top = 1530
Width = 6930

Begin VB.Frame frmPortTest

Caption = "MARBLNNTRNIUTDIND TR
Height = 2130
Left = 2340
Tabindex = 21

Top = 45



Width = 2850

Begin VB.CommandButton cmdPortTesting
Caption = "MAABLNITN I
Height = 375

Left = 630

Tablindex = 27
Top = 1575
Width = 1575

End

Begin VB.Frame iraTestShow

Height = 1230
Left = 225
Tablndex = 22
Top = 270
Width = 2400

Begin VB.Label IbITestShow

Caption = "Label?"
Height = 240
Index =0

Left = 135
Tabindex = 26
Top = 225
Width = 1995
End

Begin VB.Label IbITestShow

Caption = "Label1"
Height =240
Index =1

Left = 135
Tablndex = 25
Top = 450
Width = 1995
End

Begin VB.Label IbITestShow

Caption = "Label1"
Height = 240
Index =2

Left = 135

Tablndex = 24
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Top = 675
Width = 1995
End

Begin VB.Label IblTestShow

End

Caption = "Label1"
Height = 240
Index =3
Left = 135
Tablindex = 23
Top = 900
Width = 1995
End
End
Begin VB.Frame fraPort
Caption. = "wain"
Height = 2130
Left = 45
Tablndex = 16
Top = 45
Width = 2220

Begin VB.OptionButton optCom

Caption = "COM4g"
Height = 255
Index =3
Left = 360
Tablndex = 20
Top = 1440
Width = 975
End
Begin VB.OptionButton optCom
Caption = "COM3"
Height = 255
Index = 2
Left = 360
Tabindex = 19
Top = 1080
Width = 855
End



Begin VB.OptionButton optCom

Caption = "COm2"
Height = 255
Index =1

Left = 360
Tablndex = 18
Top = 720
Width = 855
End

Begin VB.OptionButton optCom

Caption = "COM1"
Height = 255
Index =0
Left = 360
Tablndex = 17
Top = 360
Width = 855
End
End

Begin VB.Frame frmStartStop

Caption = "#2a181293n7B0d0yA"
Height = 2310
Left = 2745
Tablindex = 10
Top = 2205
Width = 3975

Begin VB.OptionButton OptActive

Caption = "M
Height = 285
Left = 0585
Tablndex = 30
Top = 720
Width = 1725
End

Begin VB.OptionButton OptNotActive

Caption = “Lvinewe
Height = 330
Left = 585

Tablindex = 29

Top = 315
Width = 1635
End

Begin VB.TextBox txtStopTime

Height = 330

Left = 2205

Tablindex = 13

Text = "Text2"
Top = 1305
Width = 1365
End

Begin VB.TextBox txtStartTime

Height = 330
Left = 585
Tablndex = 12
Text = "Text1"
Top = 1305
Width = 1320
End

Begin VB.CheckBox chkTimeDuration

Caption = "MNUARBAAT"
Height = 420

Left = 1350

Tablndex = 1

Top = 1800

Width = 1590

End

Begin VB.Label IblStart

Caption = anGudy
Height = 195
Left = 810
Tablndex = 15
Top = 1035
Width = 1005

End

Begin VB.Label IbiStop

Caption = "AMHAN NI
Height = 285
Left = 2340
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Tablndex = 14
Top = 1035
Width = 1095
End
End
Begin VB.Frame frminterval
Caption = "mawiluniszedays”
Height = 2310
Left = 45
Tablindex =3
Top = 2205
Width = 2670
Begin VB.OptionButton optMin
Caption = ""30 Aui
Height = 240
Index =5
Left = 225
Tablndex = 31
Top = 360
Width = 1005
End
Begin VB.OptionButton optMin
Caption = 10w
Height = 240
Index = 4
Left = 225
Tablndex # 28
Top = 1080
Width = 1005
End
Begin VB.OptionButton optMin
Caption = "Tuw
Height = 240
Index =0
Left = 1260
Tablndex =8
Top = 360
Width = 825

End

Begin VB.OptionButton optMin

Caption = "3y
Height = 285
Index =1

Left = 225
Tablndex =7

Top = 675
Width = 780

End

Begin VB.OptionButton optMin
Caption = "5 un
Height = 240
Index = 2

Left = 1260
Tabindex = 6
Top = 675
Width = 1005
End

Begin VB.OptionButton optMin

Caption = "MIUUALN"
Height = 210

Index =3

Left = 225
Tablindex =5

Top = 1440
Width = 1545

End

Begin VB.TextBox txtCustomMin

Height = 330
Left = 720
Tablndex = 4
Top = 1755
Width = 825
End
Begin VB.Label IbIMin
Caption = u
Height = 240
Left = 1620
Tablndex =9
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Top = 1800
Width = 600
End
End

Begin VB.CommandButton cmdApply

Caption = "lled
Height = 375

Left = 5400-
Tablndex =2

Top = 1080
Width = 1230

End

Begin VB.CommandButton cmdOK

Caption = "&Anav”
Height = 375
Left = 5400
Tablndex =1

Top = 180
Width = 1230
End

Begin VB.CommandButton cndCancel

Caption = "&UNAN"
Height = 375
Left = 5400
Tablindex =0
Top = 630
Width = 1230
End
End

Attribute VB_Name = "frmSetting"
Attribute VB_Creatable = False
Attribute VB_Exposed = False
Option Explicit

Dim i As Integer

Dim Temp As Long

Dim TempTimeOption As Byte
Dim TempTimeCustom As Byte
Dim TempStartTime As String * 10

Dim TempStopTime As String * 10
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Dim TempDuration As Boolean
Dim TempAllTime As Boolean
Private Function ErrorTest()
Dim TestWord As String * 10
On Error GoTo ErrorCheck
TestWord = "I Miss YOU"
PortSetting
MDIfrmMainIMSComm.PortOpen = True
MDIfrmMain!MSComm.Output = TestWord
MDIfrmMain!MSComm PortOpen = False
NonError = True
Exit Function
ErrorCheck:
Select Case Err.Numper

Case 8002, 8005

MsgBox "WaiaHAWana!l", vbCritical, "fafin

nan"
End Select
End Function
Private Function StoreOldSetting()
TempCom = TheComm
TempTimeOption = TimeOption
TempTimeCustom = TimeCustom
TempDuration = Duration
TempStartTime = StartTime
TempStopTime = StopTime
TempAllTime = AllTime
End Function
Private Function RestoreDataSetting()
TheComm = TempCom
TimeOption = TempTimeOption
TimeCustom = TempTimeCustom
Duration = TempDuration
StartTime = TempStartTime
StopTime = TempStopTime
AllTime = TempAliTime

End Function

Private Sub chkTimeDuration_Click()



If chkTimeDuration.Value = False Then
txtStartTime.Enabled = True
txtStopTime.Enabled = True

Else
txtStartTime.Enabled = False
txtStopTime.Enabled = False

End If

TempAllTime = -chkTimeDuration.Value

End Sub

Private Sub cmdApply_Click()

TimeCase

RestoreDataSetting

SaveDataSet

StatusBarShow

StateCheck

End Sub

Private Sub cmdCancel_Click()

Unload Me

End Sub

Private Sub cmdOK_Click()

If (NonError = True) Then
Call cmdApply_Click
Unload Me
Exit Sub

Else
ErrorTest

End If

End Sub

Private Sub cmdPortTesting_Click()

PortTestWithError

If NonError = True Then

IblTestShow(0) = "Waim COM" & CStr(TempCom) &

IbiTestShow(1) = "anuisaldandls:
IbiTestShow(2) =™
IbITestShow(3) =™

End If

End Sub

Private Sub Form_Load()

MDIfrmMain!mnuSettingForm.Visible = True
StoreOldSetting
frmSetting.Top = (MDIfrmMain.ScaleHeight -
frmSetting.ScaleHeight) / 2
frmSetting.Left = (MDIlfrmMain.ScaleWidth -
frmSetting.ScaleWidth) / 2
optCom(TheComm - 1).Value = True
xtCustomMin.Text = TimeCustom
optMin(TimeOption).Value = True
OptActive.Value = Duration
OptNotActive.Value = Not Duration
chkTimeDuration.Value = -AllTime
txtStartTime.Text = StartTime
txtStopTime.Text = StopTime
Fori=0To 3

IbITestShow(i).Caption = ™
Next i
End Sub
Private Sub Form_Unload(Cancel As Integer)
MDIfrmMain!mnuSettingForm.Visible = False
StatusBarShow

End Sub

Private Sub OptActive_Click()
chkTimeDuration.Enabled = True
Call chkTimeDuration_Click
TimeActive = True
TempDuration = True

End Sub

Private Sub optCom_Click(Index As Integer)
TempCom = Index + 1

PortTesting

End Sub

Private Sub optMin_Click(Index As Integer)
txtCustomMin.Enabled = False

TempTimeOption = Index
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If Index = 3 Then
txtCustomMin.Enabled = True
Call txtCustomMin_Change
If NonError = True Then
TempTimeCustom = txtCustomMin.Text
End If
End If

End Sub

Private Sub OptNotActive_Click()
chkTimeDuration.Enabled = False
txtStartTime.Enabled = False
txtStopTime.Enabled = False
TimeActive = False
TempDuration = False

End Sub

Private Sub txtCustomMin_Change()

Dim Temp

If txtCustomMin = ™ Then
NonError = False
Exit Sub

End If

On Error GoTo Error

Temp = Cint(txtCustomMin.Text)

txtCustomMin.Text = Temp

If Temp < LimitTimeMin Or Temp > LimitTimeMax

Then

Error:

NonError = False
MsgBox "The Value must be between " &

LimitTimeMin & "-" & LimitTimeMax, 16, "Error.."
txtCustomMin.Text =™
txtCustomMin.SetFocus
Exit Sub

End If

NonError = True

TempTimeCustom = txtCustomMin.Text

End Sub

Private Sub txtCustomMin_KeyPress(KeyAscii As
Integer)
If KeyAscii = 13 Then
Call txtCustomMin_Change
End If
End Sub
Private Sub txtCustomMin_LostFocus()
Call txtCustomMin_Change
End Sub
Private Sub txtStartTime_Change()
If Len(txtStartTime.Text) < 7 Then
Exit Sub
End If
On Error GoTo Error
Temp = TextToTime(txtStartTime.Text)
If Temp < 0 Or Temp > 86399 Then
Error:
MsgBox "Invalid Time!!!", vbCritical
txtStartTime.SetFocus
txtStartTime.Text = "hh:mm:ss”
txtStartTime.SelStart = 0
txtStartTime.SelLength = 8
Else
TempStartTime = txtStartTime.Text
End If
End Sub
Private Sub txtStopTime_Change()
If Len(txtStopTime.Text) < 8 Then
Exit Sub
End If
On Error GoTo Error
Temp = TextToTime(txtStopTime.Text)
If Temp < 0 Or Temp > 86399 Then
Error:
MsgBox "Invalid Time!!l", vbCritical
frmSetting!SSTab1.Tab =0
txtStopTime.SetFocus
txtStopTime.Text = "hh:mm:ss”

txtStopTime.SelStart = 0
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txtStopTime.SelLength = 8
Else )
TempStopTime = txtStopTime.Text
End If
End Sub

VERSION 4.00
Begin VB.MDIForm MDIfrmMain

BackColor = &H00808080&

Caption = "szuuiflguazAuANAT pH uaz
pantnulinnacerindain@erelng:
ClientHeight = 5100

ClientLeft = 585

ClientTop = 1290

Clientwidth = 8760

Height = 5790

Icon = "MDIfrmMain.frx":0000
Left = 525

LinkTopic = "MDIForm1"

Top = 660

Width = 8880

WindowState = 2 ‘Maximized

Begin VB.Timer SubTimer03

Interval = 700

Left = 2385

Top = 90

End

Begin VB.Timer SubTimer02
Enabled = 0 'False
Interval = 1000

Left = 1845

Top = 90

End

Begin VB.Timer SubTimer01

Enabled = 0 'False
Interval = 1000
Left = 1305

Top = 90

End
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Begin VB.Timer MainTimer
Interval = 1000
Left = 180
Top = 90

End

Begin ComctiLib.StatusBar StatusBar

Align = 2 'Align Bottom
Height = 345

Left =0

Tablndex =0

Top = 4755

Width = 8760

_Version = 65536

_ExtentX = 156452

_ExtentY = 609

_StockProps = 68

AlignSet = -1 'True
MousePointer = 1

SimpleText = "POPO"
NumPanels = 4

in = "MDIfrmMain.frx".08CA
i2 = "MDIfrmMain.frx":09F8
i3 = "MDlfrmMain.frx":0B26
i4 = "MDIfrmMain.frx"0C54
End

Begin MSCommLib.MSComm MSComm

Left = 720
Top = 90
_Version = 65536
_ExtentX = 847
_ExtentY = 847
_StockProps = 0
CDTimeout =0
CommPort =2
CTSTimeout = 0
DSRTimeout = 0
DTREnable = 0 'False
Handshaking = 0

InBufferSize = 256



InputLen =0
Interval = 1000
NullDiscard = 0 'False
OutBufferSize = 256

ParityReplace = "?"

RThreshold = 0
RTSEnable = 0 'False
Settings = "300,n;8:1"
SThreshold = 0

End

Begin VB.Menu mnuMain
Caption = lIY&Uan"

Begin VB.Menu rnuSetting

Caption = "AIUUAAITBITILIL”

End
Begin VB.Menu mnubar?2
Caption = "
End
Begin VB.Menu mnuEdit
Caption = "ANTZALRENDN”
End
Begin VB.Menu mnuReport
Caption = "&TEu”
End
Begin VB.Menu mnubar1
Caption = "'
End
Begin VB.Menu mnuExit
Caption = "&AUMTN NI
End
End
Begin VB.Menu mnuWindows
Caption = "Rp&NN"
Begin VB.Menu mnuMaxMin
Caption = "ANTZAL&ENNEY
End

Begin VB.Menu mnuSettingForm

Caption = "RUUAGANTIBNTILL”

End

Begin VB.Menu mnupHandDOForm

Caption = "&MITNAT pH Uaz DO"

End
Begin VB.Menu mnuData
Caption = "&iﬂ:ﬁﬂﬁ?u—dq"
End
Begin VB.Menu mnuReportShow
Caption = "&FIENW
End
Begin VB.Menu mnuBar3
Caption = "
End
Begin VB.Menu mnuCascade
Caption = "&AAULNAD"
End
Begin VB.Menu mnuRefresh
Caption = "&Refresn”
End
End
Begin VB.Menu mnuAbout
Caption = "BAEfuTIIL”
End
End
Attribute VB_Name = "MDIfrmMain"
Attribute VB_Creatable = False
Attribute VB_Exposed = False
Option Explicit
Dimi, j
Dim Temp1 As Single
Dim Temp2 As Single
Private Function InitialConstant()
NonError = True
Busy = False
TimeActive = True
mnupHandDOForm.Visible = True
mnuSettingForm.Visible = False
mnuMaxMin.Visible = False

mnuReportShow.Visible = False

MDIfrmMain!StatusBar.Panels(3).Text = "Un@"



If Bir(App.Path & "\Data", vbDirectory) = ™ Then

MkDir App.Path & "Data"

End If
Fori=0To23
pHValue(i) = 0
DOValue(i) =0
State(i) =0
pHState(i) = 0
DOState(i) = 0
Next i

End Function

Private Sub MainTimer_Timer()
DateTimeShow

Temp1 = TextToTime(StartTime)

Temp2 = TextToTime(StopTime)

If ((Timer > Temp1 And Timer < Temp2) Or Duration =

-1) And TimeActive = True Then

MDIfrmMain!SubTimer01.Enabled = True

Else

MDlIfrmMain!SubTimer01.Enabled = False

End If

End Sub

Private Sub MDIForm_Load()
MDIfrmMain.Top = (Screen.Height -
MDIfrmMain.Height) / 2
MDIfrmMain.Left = (Screen.Width -
MDIfrmMain.Width) / 2
InitialConstant
RestorelLastDataSet
CreateFileName

TempCom = TheComm
frmMiniDataShow.Show
frmData.Show

StateCheck

DataShow

DateTimeShow

StatusBarShow

TimeCase

TempDate = Date

TempTime = Time

TimeCount = Timer + Timelnterval
If TimeCount >= 86399 Then

TimeCount = TimeCount - 86399

End If

PortTestWithError

Do While NonError = False

DoEvents

Loop

DataRequest

DataSave

Ref_DataSend

End Sub

Private Sub MDIForm_Unload(Cancel As Integer)

frmExit.Show

End Sub

Private Sub mnuAbout_Click()

frmAbout.Show

End Sub

Private Sub mnuCascade_Click()

If mnuSettingForm.Visible = True Then
Call mnuSettingForm_Click

End If

If mnupHandDOForm.Visible = True Then
Call mnupHandDOForm_Click

End If

If mnuMaxMin.Visible = True Then
Call mnuMaxMin_Click

End If

If mnuData.Visible = True Then
Call mnuData_Click

End If

If mnuReportShow.Visible = True Then
Call mnuReportShow_Click

End If

MDlfrmMain.Arrange vbCascade

End Sub

Private Sub mnuData_Click()

If frmData.WindowState = 1 Then
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frmData.WindowState = 0
frmData.SetFocus

Elself frmData.WindowState = 0 Then
frmData.SetFocus

End If

End Sub

Private Sub mnuEdit_Click()

frmDetailSet.Show

frmDetailSet.SetFocus

End Sub

Private Sub mnuExit_Click()

frmExit.Show

End Sub

Private Sub mnuMaxMin_Click()

If frmDetailSet.WindowState = 1 Then
frmDetailSet.WindowState = 0
frmDetailSet.SetFocus

Elself frmDetailSet.WindowState = 0 Then
frmDetailSet.SetFocus

End If

End Sub

Private Sub mnupHandDOForm_Click()

If frmMiniDataShow.WindowState = 1 Then
frmMiniDataShow.WindowState = 0
frmMiniDataShow.SetFocus

Elself frmMiniDataShow.WindowState = 0 Then
frmMiniDataShow.SetFocus

End If

End Sub

Private Sub mnuRefresh_Click()

DataRequest

DataSave

End Sub

Private Sub mnuReport_Click()

frmReport.Show

End Sub

Private Sub mnuReportShow_Click()

If frmReport.WindowState = 1 Then

frmReport.WindowState = 0

frmReport.SetFocus
Elself frmReport. WindowState = 0 Then
frmReport.SetFocus |
End If
End Sub
Private Sub mnuSetting_Click()
frmSetting.Show
frmSetting.SetFocus
End Sub
Public Function DateTimeShow()
StatusBar.Panels(1).Text = U & Format(Date,

"dd/mm/yyyy")
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StatusBar.Panels(2).Text = "19a1: " & Format(Time,

“long time")

End Function

Private Sub mnuSettingForm_Click()

If frmSetting.WindowState = 1 Then
frmSetting.WindowState = 0
frmSetting.SetFocus

Elself frmSetting.WindowState = 0 Then
frmSetting.SetFocus

End If

End Sub

Private Sub SubTimer01_Timer()

If Timer >= TimeCount Then
TempDate = Format(Date, "dd/mm/yyyy")
TempTime = Format(Time, "Short Time")
TimeCount = TimeCount + Timelnterval
If TimeCount >= 86399 Then

TimeCount = TimeCount - 86399
End If
DataRequest
DataSave

End If

End Sub

Private Sub SubTimer02_Timer()

TimeWaitNum = TimeWaitNum + 1

End Sub

Private Sub SubTimer03_Timer()



Fori=0To23
If frmMiniDataShow!txtphState(i).ForeColor =
vbRed Then
frmMiniDataShow!txtphState(i).ForeColor =
vbWhite
Elself frmMiniDataShow!txtphState(i).ForeColor =
vbWhite Then
frmMiniDataShow!txtphState(i).ForeColor =
vbRed
End If
If frmMiniDataShow!txtdoState(i).ForeColor =
vbRed Then
frmMiniDataShow!txtdoState(i).ForeColor =
vbWhite
Elself frmMiniDataShow!txtdoState(i).ForeColor =
vbWhite Then
frmMiniDataShow!txtdoState(i).ForeColor =
vbRed
End If
Next i
End Sub

Attribute VB_Name = "Module2"

Option Explicit

Dim Sum As Single

Dim Temp(0 To 1) As String

Dim TxWord As String

Dim RxWord As String

Global TimeWaitNum As Integer

Dim CheckEnd As Integer

Dim i As Integer, j As Integer, L As Integer, m As
Integer

Dim Summing As Single, Datas As Long, Command
As Integer

Dim RxLenght As Integer

Dim TempRx

Global Busy As Boolean

Global PortError As Boolean

Global pHValue(0 To 23) As Single
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Global DOValue(0 To 23) As Single
Global State(0 To 23) As Byte
Global pHState(0 To 23) As String
Global DOState(0 To 22) As String
Public Function DataRequest()
If Busy = True Then
Exit Function
End If
Busy = True
TxWord = "A" & "S"
'On Error GoTo Error
frmData!RTB(2).Text = TxWord
frmData!RTB(1).Text ="
frmDatalRTB(0).Text =™
MDIfrmMain!StatusBar.Panels(3).Text = "gaWTua
faya..”
MDIfrmMain!MSComm.PortOpen = True
MDIfrmMain!MSComm.OutBufferCount = 0
Do
MDIfrmMain!MSComm.DTREnable = False
Delay2
MDIfrmMain!MSComm.Output = TxWord
Do While MDIfrmMain!MSComm.OutBufferCount
DoEvents
Loop
Delay
MDIfrmMain!MSComm.DTREnable = True
WaitForData?2
Loop While NonError = False
RxWord ="
i=0
Do
Datas = Asc(Mid(TempRx, 5 *i+ 1, 1)) +
Asc(Mid(TempRx, 5 * i + 2, 1)) + Asc(Mid(TempRx, 5
*i+3,1)
Summing = Asc(Mid(TempRx, 5 *i+4,1)) " 16~ 16
+ Asc(Mid(TempRx, 5 *i + 5, 1))
Do While Datas <> Summing

MDIfrmMain!MSComm.DTREnable = False



Delay?2
MDIfrmMain!MSComm.Output = TxWord
RxWord ="
Do While MDIfrmMain!MSComm.OutBufferCount
DoEvents
Loop
Delay
MDIfrmMain!MSComm.RTSEnable = True
WaitForData2
i=0
Datas = Asc(Mid(TempRx, 5*i+1,1)) +
Asc(Mid(TempRx, 5 *i + 2, 1)) + Asc(Mid(TempRx, 5
*i+3,1)
Summing = Asc(Mid(TempRx, 5*i+4,1)) 16"
16 + Asc(Mid(TempRx, 5 *i + 5, 1))
Loop
RxWord = RxWord & Mid(TempRx, 5 *i+ 1, 3)
i=i+1
DoEvents
Loop Untili =24
MDIfrmMain!MSComm.PortOpen = False
DataRearrange '
DataShow
Busy = False
MDIfrmMain!StatusBar.Panels(3). Text = "Unf"
Exit Functioi
Error:
'‘DataRequest
End Function
Public Function WaitForData() As Boolean
MDIfrmMain!MSComm.DTREnable = True
MDIfrmMain!SubTimer02.Enabled = True
MDIfrmMain!StatusBar.Panels(3).Text = "taFLINTH
AouL..”
TempRx ="
CheckEnd =0
TimeWaitNum = 0
Do While CheckEnd =0

If MDIfrmMain!MSComm.InBufferCount Then
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Temp(0) = MDIfrmMain!MSComm.Input
TempRx = TempRx & Temp(0)

frmData!RTB(3).SelText = Hex(Asc(Temp(0))) &

frmDatalRTB(4).SelText = Temp(0)
End If
RxLenght = Len(TempRx)
If RxLenght > 7 Then
CheckEnd = InStr(TempRx, ":00STOP")
End If
If TimeWaitNum >= 10 Then
NonError = False
MDIfrmMain!SubTimer02.Enabled = False
Exit Function
End If
DoEvents
Loop
NonError = True
MDIfrmMain!SubTimer02.Enabled = False
End Function
Public Function WaitForData2() As Boolean
MDIfrmMain!MSComm.DTREnable = True
MDIfrmMain!SubTimer02.Enabled = True

MDIfrmMain!StatusBar.Panels(3).Text = "7aFLINTH

TempRx ="
CheckEnd =0
TimeWaitNum = 0
Do While CheckEnd =0
If MDIfrmMain!MSComm.InBufferCount Then
Temp(0) = MDIfrmMain!MSComm.Input
If InStr(Temp(1), "STR") <> 0 Then
TempRx = TempRx & Temp(0)
End If
Temp(1) = Temp(1) & Temp(0)

frmData!RTB(0).SelText = Hex(Asc(Temp(0))) &

frmData!RTB(1).SelText = Temp(0)



End If
RxLenght = Len(TempRx)
If RxLenght > 7 Then
CheckEnd = InStr(TempRx, ":00STOP")
End If
If TimeWaitNum >= 10 Then
NonError = False
MDIlfrmMain!SubTimer02.Enabled = False
Exit Function
End If
DoEvents
Loop
NonError = True
MDlfrmMain!SubTimer02.Enabled = False
End Function
Public Function DataRearrange()
Fori=0To23
State(i) = Asc(Mid(RxWord, 3 *i + 3, 1))
pHValue(i) = Format(Asc(Mid(RxWord, 3 *i + 1, 1))
/255 * LimitpHMax, "###0.00")
DOValue(i) = Format(Asc(Mid(RxWord, 3 *i + 2, 1))
/255 * LimitDOMax, "###0.00") .
Select Case State(i)
Case 0
pHState(i) = "Un#*
DOState(i) = “Uni"
Case 1
pHState(i) = "Una"
DOState(i) = "FandaLni”
Case 2
pHState(i) = "Andnnd
DOState(i) = "Un#"
Case 3
pHState(i) = “rndind
DOState(i) = "FnArLn”
Case 4
pHState(i) = "gandni"
DOState(i) = "Uni"
Case 5
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pHState(i) = "gandnuni®
DOState(i) = "Hnanund”
Case 6
pHState() = "ganinni*
DOState(i) = "gandning"
End Select
Next i
End Function
Public Function DataShow()
Fori=0To23
frmMiniDataShow!txtphState(i). Text = pHState(i)
frmMiniDataShow!txtdoState(i). Text = DOState(i)
frmMiniDataShow!txtpHData(i). Text = pHValue(i)
frmMiniDataShow!txtDOData(i).Text = DOValue(i)
If Not pHState(i) ="Jn@" Then
frmMiniDataShow!txtphState(i).ForeColor =
vbRed
Else
frmMiniDataShow!txtphState(i).ForeColor =
vbBlack
End If
If DOState() <> "Un#" Then
frmMiniDataShow!txtdoState(i).ForeColor =
&HFF&
Else
frmMiniDataShow!txtdoState(i).ForeColor = &HO&
End If
If pHActive(i) = False Then
frmMiniDataShow!txtphState(i). Text = “lui1¥aw’
frmMiniDataShow!txtpHData(i).Enabled = False
frmMiniDataShow!txtphState(i).Enabled = False
Else
frmMiniDataShow!txtpHData(i).Enabled = True
frmMiniDataShow!txtphState(i).Enabled = True,
End If
If DOActive(i) = False Then
frmMiniDataShow!txtdoState(i). Text = “lldawr
frmMiniDataShow!txtDOData(i).Enabled = False

frmMiniDataShow!txtdoState(i).Enabled = False



Else
frmMiniDataShow!txtDOData(i).Enabled = True
frmMiniDataShow!txtdoState(i).Enabled = True
End If
Next i
End Function
Public Function Delay()
Form =0 To 10000
DoEvents
Next m
End Function
Public Function Delay2()
Form =0 To 16000
DoEvents
Next m
End Function
Public Function Ref_DataSend()
If Busy = True Then
Exit Function
End If
Busy = True
TxWord ="B"
Fori=0To 23
Sum =0
If pHActive(i) = -1 And DOActive(i) = -1 Then
TxWord = TxWord & Chr(7)
Sum = Sum + (7)
Elself pHActive(i) <> -1 And DOActive(i) = -1 Then
TxWord = TxWord & Chr(8)
Sum = Sum + (8)
Elself pHActive(i) = -1 And DOActive(i) <> -1 Then
TxWord = TxWord & Chr(9)
Sum = Sum + (9)
Elself pHActive(i) <> -1 And DOActive(i) <> -1
Then
TxWord = TxWord & Chr(10)
Sum = Sum + (10)
End If
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TxWord = TxWord & Chr(Int(MaxpH(i) * 255 /
LimitpHMax))
Sum = Sum + Int(MaxpH(i) * 255 / LimitpHMax)
TxWord = TxWord & Chr(Int(MinpH(i) * 255 /
LimitpHMax))
Sum = Sum + Int(MinpH(i) * 255 / LimitpHMax)
TxWord = TxWord & Chr(Int(MinDO(i) * 255 /
LimitDOMax))
Sum = Sum + Int(MinDO(i) * 255 / LimitDOMax)
TxWord = TxWord & Chr(Int(Sum / (16 * 16))) &
Chr(Sum - (Int(Sum / (16 * 16))) * 16 * 16)
Next i
TxWord = TxwWord & "S"
frmDatalRTB(3).Text =™
frmDatalRTB(4). Text = ™
frmData!RTB(5).Text = "
Fori=0To 160
On Error Resume Mext
frmDatalRTB(5).SelText = Hex(Asc(Mid(TxWord, i +
1,1))&""
Next i
MDlfrmMain!MSComm.PortOpen = True
MDIlfrmMain!MSComm.OutBufferCount = 0
MDIfrmMain!StatusBar.Panels(3).Text = "gansutaya
A8,
Do
MDIfrmMain!MSComm.DTREnable = False
Delay2
MDlfrmMainIMSComm.Output = TxWord
Do While MDIfrmMain!MSComm.OutBufferCount
DoEvents
Loop
Delay
MDlIfrmMain!MSComm.DTREnable = True
Delay
WaitForData
Delay2
Loop Until InStr(TempRx, "Rec:00STOP")

MDIfrmMain!MSComm.PortOpen = False



Busy = False

MDIfrmMain!StatusBar.Panels(3).Text = "Ln#"

End Function
Public Function StateCheck()
Fori=0To 23

If pHActive(i) = -1 Then

If pHValue(i) < MinpH(i) Then

pHState()) = "Ananna"

Elself pHValue(i) > MaxpH(i) Then

pHState(i) = "gandina”
Else
pHState(i) = "Unp"
End If
Else
pHState(i) = "lildaw
End If

If DOActive(i) = -1 Then

If pHValue(i) < MinpH(i) Then

DOState(i) = "Hndn"
Else
DOState(i) = "Uni"
End If
Else
DOState(i) = "hilFawr
End If
Next i

End Function

Attribute VB_Name = "Module3"
Option Explicit

Global Const LimitDOMin =0
Global Const LimitDOMax = 20
Global Const LimitpHMin =0
Global Const LimitpHMax = 14
Global Const LimitTimeMin = 1
Global Const LimitTimeMax = 60
Dim i As Integer

Dim Db As Database

Dim Rs As Recordset
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Dim FileCheck As String
Dim StandardFile As String
Dim Temp
Global TempDate
Global TempTime
Global FileName As String
Global MaxpH(0 To 23) As Single
Global MinpH(0 To 23) As Single
Global MinDO(0 To 23) As Single
Global pHActive(0 To 23) As Boolean
Global DOActive(C To 23) As Boolean
Global TimeCustom As Byte
Global TimeOption As Byte
Global TimeCount As Long
Global Timelnterval As Integer
Global TimeActive As Boolean
Global Duration As Boolean
Global StartTime As String * 10
Global StopTime As String * 10
Global AllTime As Boolean
Public Function RestoreLastDataSet()
SetAttr App.Path & "Main Data.mdb", voNormal
Set Db = OpenDatabase(App.Path & "\Main
Data.mdb")
Set Rs = Db.OpenRecordset("Save", dbOpenDynaset)
Rs.MoveFirst
Fori=0To 23
MinpH(i) = Rs("Min pH")
MaxpH(i) = Rs("Max pH")
MinDO(i) = Rs("Min DO")
pHActive(i) = Rs("pH Active")
DOActive(i) = Rs("DO Active")
Rs.MoveNext
Next i
Rs.Close
Set Rs = Db.OpenRecordset("Initial”,
dbOpenDynaset)
Rs.MoveFirst

TheComm = Rs("Com")



TimeOption = Rs("TimeOption")
TimeCustom = Rs("TimeCustom")
Duration = Rs("Enabled") .
StartTime = Rs("Start Time")
StopTime = Rs("Stop Time")
AllTime = Rs("All Time")

Rs.Close

Db.Close

SetAttr App.Path & "\Main Data.mdb", vbReadOnly

End Function

Public Function SaveDataSet()

SetAttr App.Path & "WMain Data.mdb", vbNormai

Set Db = OpenDatabase(App.Path & "Main
Data.mdb”)

Set Rs = Db.OpenRecordset("Save", dbOpenDynaset)

Rs.MoveFirst
Fori=0To23
Rs.Edit
Rs("Min pH") = MinpH(i)
Rs(*"Max pH") = MaxpH(i)
Rs("Min DO") = MinDO(i)
Rs("pH Active") = pHActive(i)
Rs("DO Active") = DOActive(i)
Rs.Update
Rs.MoveNext
Next i
Rs.Close
Set Rs = Db.OpenRecordset("Initial”,
dbOpenDynaset)
Rs.MoveFirst
Rs.Edit
Rs("Com") = TheComm
Rs("TimeOption") = TimeOption
Rs("TimeCustom”) = TimeCustom
Rs("Enabled") = Duration
Rs("Start Time") = StartTime
Rs("Stop Time") = StopTime
Rs("All Time") = AllTime

Rs.Update

Rs.Close

Db.Close
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SetAttr App.Path & "Main Data.mdb", vbReadOnly

End Function
Public Sub DataSave()
Busy = True

CreateFileName

 FileCheck = Dir(FileName, vbNormal)

StandardFile = App.Path & "Standard Data
Base.mdb"
If FileCheck =™ Then
FileCopy StandardFile, FileName
End If
SetAttr FileName, vbNormal
Set Db = Open_[_)atabase(FileName)
Fori=0To 23

Set Rs = Db.OpenRecordset("Source " & CStr(i + 1),

dbOpenDynaset)
Rs.AddNew
Is("Date") = TempDate
Rs(*Time") = TempTime
Rs("pH Value") = pHValue(i)
Rs("pH Min") = MinpH(i)
Rs("pH Max") = MaxpH(i)
If pHState(i) = "Un@A" Then
Rs("pH State”) = "UnaA"
Elself pHState(i) = "ﬁ'ﬁnfh]_lnﬁ” Then
Rs("pH State”) = m
Elself pHState(i) = "@ani1Un@" Then
Rs("pH State”) = "g3"
Else
Rs("pH State") = "———- "
End If
Rs("pH Active") = pHActive(i)
Rs("DO Value") = DOValue(i)
Rs("DO Min") = MinDO(i)
If DOState() = "Unf" Then
Rs('DO State”) = "Uni"

Elself DOState(i) = "W nIUNA" Then



Rs('DO State”) = "#1"
Elself DOState(i) = "ganduni” Then
Rs("DO State”) = "g3"
Else
Rs("DO State") = "-——"
End If
Rs("DO Active") = DOActive(i)
Rs.Update
Rs.Close
Next i
Db.Close
SetAttr FileName, vbReadOnly
Busy = False
End Sub
Public Sub CreateFileName()
Temp = Month(Date)
If Temp >=1 And Temp <= 3 Then
FileName = App.Path & "\Data\Data Save for The
First Quater of " & CStr(Year(Date)) & ".mdb"
Elself Temp >= 4 And Temp <= 6 Then
FileName = App.Path & "\Data\Data Save for The
Second Quater of " & CStr(Year(Date)) & ".mdb"
Elself Temp >= 7 And Temp <=9 Then
FileName = App.Path & "Data\Data Save for The
Third Quater of " & CStr(Year(Date)) & ".mdb"
Else
FileName = App.Path & "\Data\Data Save for The
Last Quater of " & CStr(Year(Date)) & ".mdb"
End If
End Sub

Attribute VB_Name = "Module1"

Option Explicit

Dim Temp As Integer
Global NonError As Boolean
Global Response As Integer
Global TheComm As Byte

Global TempCom As Integer
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Global PageHeight As Single
Global PageWidth As Single

Global PageZoom As Single

Public Function StatusBarShow()
MDIfrmMain!StatusBar.Panels(4).Text = "COM" &
CStr(TheComm)
End Function
Public Function PortSetting()
MDlIfrmMain!MSComm.CommPort = TempCom
MDIfrmMain!MSComm.Settings = "300,N,3,1"
End Function
Public Function PortTesting()
Dim TestWord As String * 10
On Error GoTo ErrorCheck
TestWord = "I Miss YOU"
MDIfrmMaintMSComm.CommPort = TempCom
MDIfrmMain!MSComm.Settings = "300,N,8,1"
MDlfrmMain!MSComm.PortOpen = True
MDIlfrmMain!MSComm.DTREnable = False
MDIfrmMain!MSComm.Output = TestWord
MDIfrmMain!MSComm.DTREnable = True
MDIfrmMain!MSComm.PortOpen = False
NonError = True
Exit Function
ErrorCheck:

NonError = False
End Function
Public Function OnError(ErrorNum As Integer)
Dim Prompt(0 To 6)
Dim Title(1 To 2)
Dim Button(1 To 2)
Button(1) =16 ‘'vbcritical
Button(2) = vbCriucal + voRetryCancel
Title(1) = "Port Error”
Title(2) = "Drive Error’
Prompt(0) = "njrundanwain "

Prompt(1) = "hifinefmaanann



Prompt(2) = "Wafm COM" & CStr(TempCom) & " 1l
YN
Prompt(3) = "wasmluqing"
Prompt(4) = "Wain COM" & CStr(TempCom) & " Qﬂ'l‘ﬁ
Nally
Prompt(5) = "ﬁuqﬂmm’%uﬂfai"
Select Case ErrorNum
Case 0
NonError = True
Response = vbOK
Case 8002
frmSetting!IblTestShow(0).Caption = Prompt(1)
frmSetting!IblTestShow(1).Caption = Prompt(2)
frmSetting!IblTestShow(2).Caption =™
frmSetting!IblTestShow(3).Caption = Prompt(0)
Case 8005
frmSetting!IblTestShow(0).Caption = Prompt(3)
frmSetting!IblTestShow(1).Caption = Prompt(4)
frmSetting!IblTestShow(2).Caption = Prompt(5)
frmSetting!IblTestShow(3).Caption = Promnt(0)
Case Else »
MsgBox "Po! There is still error that you don't
know", 48, "Po Message"
End Select
End Function
Public Function PortTestWithError()
Dim TestWord As String * 10
On Error GoTo ErrorCheck
'testting port
TestWord ="l Miss YOU"
PortSetting
MDifrmMain!MSComm.PortOpen = True
MDIfrmMain!MSComm.Output = TestWord
MDlfrmMain!MSComm.PortOpen = False
NonError = True
Exit Function
ErrorCheck:
OnError (Err.Number)

NonError = False
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End Function
Public Function TimeCase()
Temp = Timelnterval
Select Case TimeOption
Case 0
Timelnterval = 1 * 60
Case 1
Timelnterval = 3 * 60
Case 2
Timelnterval =5 * 60
Case 3
Timelnterval = TimeCustom * 60
Case 4
Timelnterval = 10 * 60
Case 5
Timelnterval = 30
End Select
TimeCount = TimeCount + Timelnterval - Temp
If TimeCount > 86399 Then
TimeCount = TimeCount - 86399
End If
End Function
Public Function TextToTime(Temp As String) As Long
TextToTime = Hour(Temp) * 3600 + Minute(Temp) *
60 + Second(Temp)

End Function
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MOTOROLA

TECHNICAL DATA

EIA-232-D/V.28 Driver/Receiver
{(Formerly RS-232-C)

The MC145406 is a silicon-gate CMOS IC that combines 3 drivers and 3 receivers

1o fulfill the electrical specifications of standards EIA-232-D and CCITT V.28. The
drivers feature true TTL input compatibility, slew-rate-limited output, 300 ohms

power-oft source impedance, and output typically switching to within 25 percent of

the supply rails. The receivers can handle up to +25 volts while presenting 3 to 7
kilohms impedance. Hysteresis in the receivers aids reception of noisy signals. By
combining both drivers and receivers in a single CMOS chip, the MC145406 pro-

vides efficient, low-power solutions for EIA-232-D and V.28 applications.

Drivers

® +510 112V Supply Range

® 300 Ohms Power-Off Source Impedance

@ Output Current Limiting

® TTL Compatible

® Maximum Slew Rate=30 V/us

Receivers

@ +25V Input Voltage Range When Vpp=12V, Vgg=-12V

® 3 to 7 Kilohms Input Impedance

® Hysteresis on Input Switchpoint

FUNCTION DIAGRAM

RECEIVER

Vee

wa——{ €
g7
g —p—d—g

Rx

5.4k

Vi DRIVER
I HYSTERESIS
Vee
—
. 300 4:—_1 LEVEL ol
T
L'_{EI © SHIFT 1agd

Vs

*Protection circuit

. MC145406

L SUFFIX
CASE 620
CERAMIC

P SUFFIX
CASE 648
PLASTIC

DW SUFFIX
CASE 751G
SoiC

PIN ASSIGNMENT

1
Voo ®hvee

ﬂnﬂ%‘—sj 001
P :}——” Jon
R12 (] A ] 002
2]

o2

R:3 {003

7 1
3 [-—o@——o—a 013

vss (]

w

[ GND

0= DRIVER
R = RECEIVER

MOTOROLA TELECOMMUNICATIONS DEVICE DATA

136



MC 145406

MAXIMUM RATINGS (Voltage polarities referenced 1o GND)

Rating Symbol Velue Unit
DC Suppty Vohages (Vpp=Vcc) Vpp -05t0 +13.5 Vv
Vss +0.5t0 —13.5
Vee -0.5106.0
Input Voltage Range VIR \
Rx1-3 Inputs (Vgg—15) to (Vpp +15)
D11-3 Inputs —%.5 0 (Ve +0.5)
DC Current Per Pin +100 mA
Power Dissipation Pp 1.0 w
Operating Temperature Range Ta —40 10 +8% °C
Storage Temperature Range Tslg -85t +150 °C

This device contains protection circuitry to pro-
tect the inputs against damage due to high static
voltages or etectric fields; however, it is advised
that normal precautions be taken to avoid appli-
cation of any voltage higher than maximum rated
voltages to this high impedance circuit. For
proper operation, itis recommended that e voht-
ages at the Di and DO pins be constrained to the
range GNDsVpy<Vpp and GND=Vpo=
V- Also, the voitage at the Rx pin should be
constrained 0 (Vgs—15 V)=<VRx1-3<(VDD
+15 V), ard Tx should be constrained to
Vss=VTx1-35VpD-

Unused inputs must always be tied to an ap-
propriate logic voliage level (e.g., GND or Ve
for DI, and Vgg or Vpp for Rx.}

DC ELECTRICAL CHARACTERISTICS (All polarities referenced 1o GND =0V, Ta = —49 to 85°C)

MC145406
Parameter Symbol Unit
Min Typ Max
OC Supply Voltage Vv
VpD Vpp 4.5 5t0 12 132
Vss Vss -45 -5t —12 -132
VeeiVppzVee! Vee 4.5 5.0 5.5
Quiescent Suppty Current ~A
{Outputs unloaded, inputs low)
Vpp=+12V ibp — 140 400
Vgg=-12V Iss — 340 600
Vec=+5V Icc - 300 450

RFCEIVER ELECTRICAL SPECIFICATIONS (Votiage polarities referenced to GND=0V, Vpp=+5t0 +12V, Vgg=-51t -12V,
VppzVce. Ta= —40 10 85°C) .

MC145406 .
Characteristic Symbol Unit
Min Typ Max
lnput Tum-on Threshold Rx1-3 Von 135 1.80 235 v
Vpo1-3=VoL Vcc=50V 5%
tnput Tum-off Threshold Rx1-3 Voftf 0.75 1.00 125 \Y
Vpo1-3=VOH. VCC=50V +5%
{nput Threshold Hysteresis Rx1-3 | Von-Votf 0.6 0.8 — \"
Vce=50V £5%
Input Resistance Rx1-3 Rin 3.0 5.4 7.0 kQ
(Vg5 - 15 VI =VRy1.3=<(Vpp+15V)
High-Level Output Voltage - 001-3 VoH v
VRx1-3= -3 V1o (Vgs-15V)*
IoH= —20 uA, Voo = +5.0 V 49 49 A
IoH=-1mA, Vcc=+50V 3.8 43 —
Low-Level Output Voltage 001-3 VoL A
VRx13= +3 V to (Vpp +15 VI*
loL= +20 pA, Vce= +5.0V — 0.01 0.1
loL=+2mA, Vcc=+50V — 0.02 0.5
loL=+4 mA, Vo= +50V — 0.5 0.7

*This is the range of input voltages as specified by EtA-232-D to cause a receiver to be in the high or low logic state.
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MC145406

DRIVER ELECTRICAL SPECIFICATIONS (Vohage polarities referenced to GND =0V, Vco= +5V £5%, Ta= —40 to 85°C)

MC145406
Characteristic Symbol Unit
Min Typ Max
Diyital 'nput Vohage DNn-3 \%
Logic 0 ViL - - 0.8
Logic 1 : ViH 2.0 - -
Input Current Di-3 lin - — +1.0 pA
Von-3=Vcc
Output High Yoltage Tx1-3 VOH A\
Vpi1-3=Logic 0, R =3.0 k@
Vpp=+5.0V, Vgg=-5.0 V 35 39 -
Vpp=+6.0V, Vgg=—-6.0V 43 47 -
Vpp=+12.0V, Vgg= —12.0V 9.2 95 —
Output Low Voltage™® Tx1-3 VoL \Y
Vpi1-3=Logic 1, R =3.0 hQ
Vpp=+£.0V, Vgg=-50V -4.0 -43 —
Vpp=+6.0V, Vgg=-6.0V -45 -52 -
Vpp=+120V, Vgg=-12.0V -10.0* -103 -
OH Source Resistance Tx1-3 300 - - Q -
(Figure 1)
Vpp=Vs5=GND=0V, Vyy1.3= +2.0V
Output Short-Circuit Current y Tx1-3 Isc mA
Vpp= +12.0V, Vgg=-12.0V
Tx1-3 shorted to GND* * - +22 +60
Tx1-3 shorted to +15.0 V¥*#¥* — +60 +100

*The voltage specifications are in terms of absolute values.
* ¥ Specification is for one Tx output pin to be shorted at a time. Should all three driver outputs be shorted simultaneously, device power
dissipation limits will be exceeded.
***This condition could exceed package limitations.

SWITCHING CHARACTERISTICS (Vcc= +5V £5%, Ta = —40 10 85°C; See Figures 2 and 3)

MC145406
Characteristic Symbol Unit
Min l Typ Max

Drivers

Propagation Delay Time Tx1-3 tPLH ns
Low-to-High

R =3 k0, C =50 pF - 300 500
High-to-Low tPHL
RL=3 k0, C| =50 pF = 300 500

Output Slew Rate ) Tx1-3 SR V/ps

Minimum Load )
RL=7 kB, C_ =0 pF, Vpp=610 12V, Vgg=—-610 —12V y 16 +30
Maximum Load
Ry =3 kQ, C|_=2500 pf
Vpp=12V, Vgg=-12V - +3.0 -
Vpp=5V, Vgg=~=5V — — —

Receivers (C| =50 pF)

Propagation Delay Time DO1-3 ns
Low-to-High tPLH — 150 425
High-to-Low PHL — 150 425

Output Rise Time DO1-3 1 - 250 400 ns

Output Fall Time DO1-3 tf - 40 100 ns
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MC145406
PIN DESCRIPTIONS
1 16 =
Voo Voo Vpp—POSITIVE POWER SUPPLY (PIN 1}
4o m 3 The most positive power supply pin, which is typically 5 to
12 volts.
R Vgs—NEGATIVE POWER SUPPLY (PIN 8)
12 012 Tx2 -5——-0 Vig=22 V The most negative powef supply pin, which is typically —5

to —12 volts.

Vcc—DIGITAL POWER SUPPLY (PIN 16)

The digital supply pin, which is connected to the logic power
supply (maximum + 5.5 volts). V¢ must be less than or equal

10, 7 -
013 T3 p—o

to Vpp-
Vss  6ND Vi
81 5 Rou= GND —GROUND (PIN 9)
Ground retum pin is typically connected to the signal ground
—_—

= pin of the EIA-232-D connector (connector pin 7) as well as
to the logic power sy, round.
Figure 1. Power-Off Source Resistance (Drivers) tog PPl @

Rx1, Rx2, Rx3—RECEIVE DATA INPUT (PINS 2, 4, 6)
/————-\ — 3V These are the EIA-232-D receive signal inputs whose vott-

ages can range from (Vpp + 15 V) to (Vg5 — 15 V). A voltage
o 7] 5% A N between +3 and (Vpp+15 V) is decoded as a space and
causes the corresponding DO pin to swing to ground (0 V);
Yy 2 a voltage between —3 and (Vgg — 15 V) is decoded as a mark
PR Vou and causes the DO pin to swing up to V¢c. The actual tumn-
3 90% on input switchpoint is typically biased at 1.8 volts above
10% ground, and includes 800 millivolts of hysteresis for noise re-
— VgL jection. The nominal input impedance is 5 kiltohms. An open
1ty —o] tpyH—] or grounded input pin is interpreted as a mark, forcing the DO

pin to VCC-

DRIVERS

RECEIVERS — .3V DO1, DO2, DO3—-DATA OUTPUT (PINS 11, 13, 15)

Re1-3 These are the receiver digital output pins, which swing from
V¢ to ground. A space on the Rx pin causes DO to produce
a logic zero; a mark produces a logic one. Each output pin is
capable of driving one LSTTL input load. .

Di1, DI2, DI3—DATA INPUT (PINS 10, 12, 14)

These are the high-impédance digital input pins to the driv-
ers. TTL compatibility is accomplished by biasing the input
switchpoint at 1.4 volts above ground. However, 5-volt CMOS
compatibility is maintained as well. Input vottage levels on
these pins must be between VcC and ground.

DRIVERS Tx1, Tx2, Tx3—TRANSMIT DATA OUTPUT (PINS 3,5,7)

These are the EIA-232-D transmit signal output pins, which
swing toward Vpp and Vss. A logic one at a DI input causes
the corrresponding Tx output to swing toward Vss. A logic
zero causes the output to swing toward Vpp (the output
voltages will be slightly less than Vpp or Vs s depending upon
the output load). Output slew rates are limited to @ maximum

Tx1-3

- SLEW RATE (sR1=— =3V gq 3V_(=3 W) of 30 volts per microsecond. When the MC145406 is off
S SHL (Vpp=Vss=Vcc=GND), the minimum output impedance
Figure 3. Slew Rate Characterization is 300 ohms.
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MC145406

+5V

[ 1 16
e v 3 v v
00 %am DD cc
R Cosi Rya®® MC145442) 5 MC145406
DTMF St Yo 1 3 Wiz
—’Wv———{ 8 T 14 3
WAUT 0k 17 Xout on —@)— T 8
0.1 uf TxA 3 l
15 [
RxA2 1" 15 2
. 50 Bo1 Rxl 2 | BA-2320
600 Re0 |2 0825
12 CONNECTOR
e 0y, 16 0k L——mz ——@O— T}l 3
e RxAl AAA———d
sorf4d o o .
600:600 NC 13| D02 @<}- A2 7
10k
RIN L
18 |2 5 10
Voo €l 6 013 Tx37 KC
I re 10k
1w
, >——{ l—— f8 AAAr
01 01 uf i3 Ne 11| 003 —o<}—— Rea e
Vpg BYPASS T~ 19 MODE —T$
Vag
4 7
f o1 Vss COA e Vss  GND
0.1 l 0.1 uf 2 1CCD‘A ) 8 )
Vgg BYPASS I Ceot l :
— -5V
*Line protection circuit
**Refer 10 the applications information for values of Ccpa and Ry
Figure 5. 5-Volt 300-Baud Modem with EIA-232-D Interface
MC34119 WC145410 l : 2
SPEAKER PULSETONE tals HOOKSWITCH
RIV
DRIVER DIALER ol s
L RINGING URE
MC145503 e WTERFACE
ALTER! e (TRANSFORMER
CODEC g AND
PROTECTION)
SYNC
y
CONNECTION MC1454086 MC145428 +5V— s’:ﬁ;ﬁi
TO EXTERNAL |  RS232 DATA SHD —] R UINE
TERMINAL 5|  DRIVER SET POWE ALTER
OR PC RECEIVER INTERFACE 5 y—| SUPPLY
{SOLATED)

Figure 6. Line-Powered Voice/Data Telephone with Electrically Isolated EIA-232-D Interface
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MOTOROLA

TECHNICAL DATA

= SEMICONDUCTOR

Advance Information

Single Chip 300 Baud Modem

The MC145442 and MC145443 silicon-gate CMOS single-chip low-speed modems
contain a complete frequency shift keying (FSK) modulator, demodulator, and filter.
These devices are compatible with CCITT V.21 (MC145442) and Bell 103
(MC145443) specifications. Both devices provide full-duplex or half-duplex 300 baud
data communicaton over a pair of telephone lines. They also include a carrier detect
circuit for the demodulator section and a duplexer circuit for direct operation on a

tetephone line through a simple transformer.
MC145442 Compatible with CCITT V.21
MC145443 Compatible with Bell 103
Low-Band and High-Band Bandpass Filters On-Chip
Simplex, Half-Duplex, and Full-Duplex Operation

Originate and Answer Mode

Hybrid Network Function On-Chip
Carrier Detect Circuit On-Chip

internal Mid-Supply Generator
Power-Down Mode

Pin Compatible with MM74HCS343

143

Analog Loopback Configuration for Self Test

Adjustable Transmit Level and CD Delay Timing
On-Chip Crystal Oscillator (3.579 MHz)
Single +5 Volt Power Supply Operation

@ Capable of Driving —9 dBm into a 600-Ohm Load

BLOCK DIAGRAM

MC145442 |
MC145443

, P SUFFIX
PLASTIC
CASE 738

20 X!

DW SUFFIX
sSoic
CASE 751D

MODULATOR

20

TA

PR S

Yo <
g |osciLaTor
Xig >—]

CLOCK
DIVIDER

*Refer to the FB pin description.

cot
7
J——< COA
LOW-BAND - CARRIER | 3 —
BPF : (5]
; DETECT
Ld
A R Ps
: S DEMOD |25 RxD
HIGH-BAND L
BPF ‘ 0
—-———]4 fB
Pq DS!
>
; SMOOTHING
FILTER L 7 1
18
< Exl
ANALOG
INTERN 19
T:" AL L Grouno Vag
{7— AG GENERATOR
bl 1 6
Vop
| > SAMPLING CLOCK: 77.82 kHz
12
SAMPLING CLOCK: 19.46 kHz T Vss

This document contains information on a new product. Specifications and information herein are subject to change without notice.
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MC14544c, MC145443

ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vgs)

Rating Symbol Value Unit This device contains circuitry to protect against

Supply Vohage Vpo -051t070 \ damage due to high static voltages or electric

DC Input Vohage Vin ~0510 Vpp+0.5 v st, bowever,n:s_advxseqth‘mnonnalprocaw

tions be taken to avoid application of any veleege

OC Output Vohage Vout 0510 Vpp+05 v higher than maximum rated voliages to this high

Clamp Diode Current, per Pin K. lok +20 mA impedance circuit. For proper operation it is rec-

DC Output Current, per Pin lout +28 mA ommendedvthat \w and VM,be constrained to

— the range Vg =(Viq or Vo) <Vpp-

Power Dissipation PO B mw Unused inputs must always be tied to an ap-

Operating Temperature Range Ta -40 t0 85 °C propriate logic voltags level (e.g , either Vgg or
Storage Temperature Range T;_t_g —65to 150 °C Vpp!-

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Max Unit
Supply Vohage Voo 45 55 \
’_DC Input or Output Vohtage Vin- Vout 0 Vpp \
Input Rise or Fall Time 1, Y - S00 ns
Crystal Frequency™® ferystal 32 5.0 MHz

*ChangingA\he crystal frequency from 3.579 MHz will change the output frequencies. The
change in output frequency will be proportional to the change in crystal frequency.

DC ELECTRICAL CHARACTERISTICS (Vpp=5.0V +10%, Ta = —40 to 85°C)

Characteristic Symbol Min Typ Max Unit
High-Level Input Voltage e ViH Vpp -0.8 - - \Y
Xin. TxD, Mode, SQT 3.15 -
Low-Level Input Voltage [T} ViL - — 0.8 v
Xjn. TxD, Mode, SQT — - 1.1
High-Level Output Voltage VOH v
1oH =20 pA CD, RxD Vpp-0.1 — -
I0H=2 mA CD, RxD 37 - -
loH =20 kA : Xout h Vpp -0.05 -
Low-Level Output Voltage VoL v
1oL =20 pA CD, RxD - . - 0.1
loL=2 mA CD, RxD - — 04
loL=20 pA Xout - 0.05 —
Input Current (B, TxD, Mode, SQT tin — — +1.0 pA
RxA1, RxA2 - 10 +12
Xin — - +10
Quiesent Supply Current Ipp — 7 10 mA
Xin Of ferysta, =3-579 MHz
Power-Down Supply Current - 200 300 pA
Input Capacitance Xin Cin — 10 - pF
All Other Inputs. — — 10
VaG Output Voltage (ig= +10 pA) VAG 24 25 2.6 v
CDA Output Vottage (lg = + 10 xA) VCDA 1.1 12 1.3 v
Line Driver Feedback Resistor R 10 20 30 kQ

MOTOROLA TELECOMMUNICATIONS DEVICE DATA



MC145442, MC145443

AC ELECTRICAL CHARACTERISTICS (Vpp=5.0V +10%, Ta= -401085°C, Crystal Frequency =3.579 MHz +0.1%; See Figure 1)

L

Characteristic Min Typ ] Max I lm
TRANSMITTER
Power Output on TxA dBm
RL=1.2kQ, Ryppa=c -13 -12 -1
RL=1.2 kO, Ry A =5.5kQ -10 -9 -8
Second Harmonic Power - -55 - dBm
RL=1.2k02
RECEIVE FILTER AND HYBRID
Hybrid Input Impedance RxA1, RxA2 40 50 - kQ
FB Output Impedance - 16 - kQ
Adjacent Channel Rejection -48 - - dBm
DEMODULATOR
Receive Carrier Amplitude —-48 - -12 dBm
Dynamic Range - 35 - a8
Bit Jitter - 100 - us
(S/N =30 dB, Input= —38 dBm, Bit Rate =300 baud)
Bit Bias - 5 - %
Carrier Detect Threshold On to Oft - —44 - dBm
(CDA=1.2 V or CDA grounded through a 0.1 xF capacitor) Off 10 On - -47 | -
3579 MHz +0.1%
0
PIN ASSIGNMENT Br ._‘\9
osif]1 e 20 [ITA Voo __,,RT;‘AA,_ZU mxw, th 1 oara eyt
Bl 2 19 [Jvpg AL
o3 18 [Jex A
coTf}4 17 174 MC145442
RO f} 5 16 [1RxA1 MC145443
vppll 6 15 ] RxA2 s .
coall 7 14 [Isar ReAl RxD ——— DATA QUTPUT
TEST
Xour ] 8 13 [IMooe - oUTPUT ic'j)l 'Ei
Xinll 9 12 Ivss INPUT 01 uF 01 F
2:11 R 1 {1720 I g;
= Coor Vs

PIN DESCRIPTIONS

Vpp—POSITIVE POWER SUPPLY {PIN 6)
This pin is normally tied to 5.0 V.

Vss—NEGATIVE POWER SUPPLY (PIN 12)
This pin is normally tied to 0 V.

VAG—ANALOG GROUND (PIN 19)

Analog ground is internally biased to (Vpp —Vss)/2. This
pin must be decoupled by a capacitor from VAG to Vsg and
a capacitor from VAG to Vpp. Analog ground is the common

Figure 1. AC Characteristics Evaluation Circuit

bias line used in the switched capacitor filters, limiter, and
slicer in the demodulation circuitry.

TLA—TRANSMIT LEVEL ADJUST (PIN 20)

This pin is used to adjust the transmit level. Transmit level

adjustment range is typically from — 12 dBm to —9 dBm. (See
Applications Information.)

TxD—-TRANSMIT DATA (PIN 11)

Binary information is input to the transmit data pin. Data
entered for transmission is modulated using FSK techniques.
A logic high input level represents a mark and a logic low
represents a space. (See Table 1.)

MOTOROLA TELECOMMUNICATIONS DEVICE DATA

145



‘MC145442, &

5443

Table 1. Bell 103 and CCITT V.21
Frequency Characteristics

Bell 103 (MC145443)
Originate Mode Answer Mode
Data
Transmit Receive Transmit Receive
Space 1070 Hz 2025 Hz 2025 Hz 1070 Hz
Mark 1270 Hz 2225 Hz 2225 Hz 1270 Hz
CCITT V.21 (MC145442)
Originate Mode Answer Mode
Data
Transmit Receive Transmit Receive
Space 1180 Hz 1850 Hz 1850 Hz 1180 Hz
Mark 980 Hz 1650 Hz 1650 Hz 980 Hz
NOTE: Actual frequencies may be +5 Hz assuming a 3.579545 MHz
crystal is used.

TxA—TRANSMIT CARRIER (PIN 17)

This is the output of the line driver amplifier. The transmit
carrier is the digitally synthesized sine wave output of the
modulator derived from a crystal occillator reference. When a
3.579 MHz crystal is used the frequency outputs shown in
Table 1 '8pply. (See Applications Information.)

MAXIMUM LEVEL OF OUT-OF-BAND ENERGY,
RELATIVE TO THE TRANSMIT CARRIER LEVEL INTO 600 Q (Hz)

0 2 344 16 64 256

LI T T T T T T
z ¥ : :
< 0f ' h a
@ ' ' :
i 1 ' '
=] 1 Il '
s -2 ! ! .
g -25pF—=-—-- H H
o 3 [
= 15 ¢B/OCTAVE 4
= M [

@ [l
E3 ] ¢
= ‘ '
= ' !

]
-85 -—- .

—60
\

Figure 2. Out-of-Band Energy

ExI—EXTERNAL INPUT (PIN 18}

The external input is the noninverting input to the line driver.
It s provided to combine an auxiliary audio signal or speech
signal to the phone line using the line driver. This pin should
be connected to VAG if not used. The average level must be
the same as VAG 10 maintain proper operation. (See Appli-
cations Information.)

DSI—DRIVER SUMMING INPUT (PIN 1)

The driver summing input may be used to connect an ex-
temnal signal, such as a DTMF dialer, to the phone line. A
series resistor, Rpgy. is needed to define the voftage gain Ay
(see Applications Information and Figure 6). When applying
a signal to the DSI pin, the modulator should be squelched
by bringing SQT (pin 14) to a logic high level. The voltage
gain, Ay, is calculated by the formula Ay = —R¢/Rpg| (where

R¢ =20 kQ). For example, a 20 kQ resistor for Rpg| will provide
unity gain {Ay = —20 k0/20 k@ = — 1). This pin MUST be left
OPEN if not used.

RxD—RECEIVE DATA (PIN 5)

The receive data output pin presents the digital binary data
resufting from the demodulation of the receive carrier. if no
carrier is present, 'CD high, the receive data output {RxD) is
clamped high.

RxA2, RxA1—RECEIVE CARRIER (PINS 15, 16)

The receive carrier is the FSK input to the demodulator
through the receive band-pass filter. RxA1 is the noninverting
input and RxA2 is the inverting input of the receive hybrid
{duplexer) operational emplifier.

LB—ANALOG LOOPBACK (PIN 2)

When a high level is applied to this pin (SQT must be low),
the analog loopback test is enabled. The analog loopback test
connects the TxA pin 10 the RxA2 pin and the RxA1 to analog
ground. In loopback, the demodulator frequencies are
switched to the modulation frequencies for the selected mode.
(See Tables 1 and 2 and Figures 4c and 4d.)

When LB is connected to analog ground (VAG), the mod-
ulator generates an echo cancellation tone of 2100 Hz for
MC145442 CCITT V.21 and 2225 Hz for MC145443 Bell 103
systems. For normal operation, this pin should be at a logic
low level (Vgg). .

The power-down mode is enabled when both LB and SQT
are connected to a logic high level. (See Table 2.)

Table 2. Functional Table

:igt:ae ::? L P?: 2 Operating Mode
1 0 0 Originate Mode
0 0 0 Answer Mode
X 0 VAG (Vpp/2) | Echo Tone
X 0 1 Analog Loopback
X 1 0 Squeich Mode
X 1 VaG (Vpp/2) Squelch Mode
X 1 1 Power Down

MODE—MODE (PIN 13)

This input selects the pair of transmit and receive frequencies
used during modulation and demodulation. When a logic high
level is placed on this input, originate (Bell) or channel 1
(CCITT) is selected. When a low level is placed on this input,
answer (Bell) or channel 2 (CCITT) is selected. (See Tables 1
and 2 and Figure 4.)

CDT—CARRIER DETECT TIMING (PIN 4)

A capacitor on this pin to Vgg sets the amount of time the
carrier must be present before CD goes low. {See Applications
Information for the capacitor values.)

146
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MC145442, MC145443

CD—CARRIER DETECT OUTPUT (PIN 3)

This output is used to indicate when a carrier has been
sensed by the carrier detect circuit. This output goes to a logic
low level when a valid signal above the minimum threshold
level (defined by CDA pin 7) is maintained on the input to the
hybrid circuit longer than the response time (defined by COT
pin 4). This pin is held at the logic low level until the signal
falls below the maximum threshold level for longer than the
turn off time. {See Applications Information and Figure 5.)

CDA—CARRIER DETECT ADJUST (PIN 7)

An external voltage may be applied to this pin to adjust the
carrier detect threshold. The threshold hysteresis is internally
fixed at 3 dB. (See Applications Information.)

Xout. Xin—CRYSTAL OSCILLATOR (PINS 8, 9)

A crystal reference oscillator is formed when a 3.579 MHz
crystal is connected between these two pins. Xoyt (pin 8) is
the cutput of the oscillator circuit, and Xjn, (pin 9) is the input
to the oscillator circuit. When using an external clock, apply
the clock to the Xjn (pin 9) pin and leave Xoyt (pin 8) open.
An intermal 10 mQ resistcr and internal capacitors, typically
10 pF on Xjn and 16 pF on Xyt allow the crystal to be
connected without any other external components. Printed
circuit board layout should keep external stray capacitance to
a minimum.

FB—FILTER BIAS (PIN 10)

This is the negative input to the ac amplifier. In normal
operation, this pin is connected to analog ground. through a
0.1 uF bypass capacitor in order to cancel the input offset
voltage of the limiter. It has a nominal input impedance of 16
kQ. {See Figure 3.)

FROM
BANDPASS Jo
ALTER > > CARRIER DETECT CIRCUIT
AND
DEMODULATOR
490
15k
10088
0.1 4f

Figure 3. AC Amplifier Circuit

SQT—-TRANSMIT SQUELCH (PIN 14)

When this input pin is at a logic high Ieve!Lihe modulator
is disabled. The line driver remains active if LB is at a logic
low level.siSee Table 2.)

When both LB and SQT are connected to a logic high level,
see Table 2, the entire chip is in 2 power down state and all
circuitry except the crystal oscillator is disabled. Total power
supply current dzcreases from 10 mA (maximum) to 300 pA
{maximum).

GENERAL DESCRIPTION

The MC145442 and MC145443 are full-duplex low-speed
modems. They provide a 300 bauc FSK signal for bidirectional
data transraission over the telephone network. They can be
operated in one of four basic configurations as determined by
the state of MODE (pin 13) and LB (pin 2). The normal (non-
loopback) and self test (loopback) modes in both answer and
originate modes will be discussed.

For an originate or channel 1 mode, a logic high level is
placed on MODE {pin 13) and a logic low level is placed on
TB (pin 2). In this mode, transmit data is input on TxD, where
itis converted 10 a FSK signal and routed through a low-band
band-pass fitter. The filtered output signa! is then buffered by
the Tx op-amp line driver, which is capable of driving —9 dBm
onto a 600 Q line. The receive signal is connected through a
hybrid duplexer circuit on pins 15 and 16, RxA2 and RxA1l.
The signal then passes through the anti-aliasing filter, the
sample-and-hold circuit, is switched into the high-band band-
pass filter, and then switched into the ac amplifier circuit. The
output of the ac amplifier circuit is routed to the demodulator
circuit and demodulated. The resulting digital data is then
output through RxD {pin 5). The carrier detect circuit receives
its signal from the output of the ac amplifier circuit and goes
low when the incoming signal is detected. (See Figure 4a.)

In the answer or channel 2 mode, a logic low level is placed
on MODE (pin 13) and on LB (pin 2). In this mode, the data
follows the same path except the FSK signal is routed to the
high-band band-pass filter and the sample-and-hold signal is
routed through the low-band band-pass filter. (See Figure 4b.)

In the analog loopback orginate or channel 1 mode, a logic
high level is placed on MODE (pin 13) and on LB (pir 2). This
mode is used for a self check of the modulator, demod'ulalor,
and low-band pass-band filter circuit. The modulator side is
configured exactly like the originate mode above except the
line driver output (TxA pin 17) is switched to the negative input
of the hybrid op-amp. The RxAZ2 input pin is open in tnis mode
and the noninverting input of the hybrid circuit is connected
10 VAG- The sample-and-hold output bypasses the filter so
that the demodulator receives the modulated Tx data (see
Figure 4c). This test checks all intenal device components
except the high-band band-pass filter which can be checked
in the answer-or channel 2 mode loopback test.

In the analog loopback answer or channel 2 mode, a logic
low level is placed on MODE (pin 13) and a logic high level
on LB (pin 2). This mode is used for a self check of the
modulator, demodulator, and high-band pass-band filter cir-
cuit. This configuration is exactly like the originate loopback
mode abov®, except the signal is routed through the high-
band pass-band fitter. (See Figure 4d.)
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RxD

[IN]

MODULATOR
l —> TxA

£xl

{a) ORIGINATE/CHANNEL 1 MODE (MODE = HIGH, B=10w)

RxA2 1
x.
CARRIER [}
DETECT
RiA1
Rx0
[N}

<0
TxA

| N HIGH-BAND!
MODULATOR
[ onsrn "o

Ext

b) AN.'NERICHANNEL 2 MODE (MODE = LOW. B=10w)

Figure 4. Basic Operating Modes
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15
R1a2 —O

16

LOW BAND
AAF [ S
Riad

1"
1 — mumon]—) [

{c) ORIGINATE/CHANNEL 1 MODE AND ANALOG LDOPBACK STATE (MODE = HIGH. 1B = HiGH]

15
AAZ—O O

16
RiA1

Tx0

(d) ANSWER/CHANNEL 2 MODE AND ANALOG LOOPBACK STATE (MODE = LOW, 8= HIGH

Figure 4. Basic Operating Modes
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APPLICATIONS INFORMATION

CARRIER DETECT TIMING ADJUSTMENT

The value of a capacitor, CcpT at CDT (pin 4) determines
how long a received modem szgﬁl must be present above the
minimum threshold level before CD (pin 3) goes low. The CcpT
capacitor also determines how long the CD pin stays Rw after
the received modem signal goes below the minimum threshold.
The CD pin is used to distinguish a strong modem signal from
random noise. The following equations show the relationship
between tcpy ., the time in seconds requirﬂfm CD to go low;
tCDH. the time in seconds required for CD to go high; and
CcpT. the capacitor value in uF.
Valid signal to CD response time: tCpL =6.4% CCOT
Invalid signal to CD off time: tcpH =0.54x CcpT
tcDL=6.4%0.1 xF =0.64 seconds
tCDH =0.54 % 0.1 uF =0.054 seconds

Example:

CARRIER DETECT THRESHOLD ADJUSTMENT

The carrier detect threshold is set by intemal resistors to
activate C with a typical —44 dBm (into 600 Q) signal and
deactivate CD with a typical —47 dBm signal applied to the
input of the hybrid circuit. The carrier detect threshold level
can be adjusted by applying an external voltage,on CDA (pin
7). The following equations may be used to find the CDA
voltage required for a given threshold vohtage. (Vgn and Vgt
are in volts RMS.}

VcpA=244xVon
VCDA =345 X Vot

Example (internally set)
Von=49 mV=-44dBm: VCcpa=244x49 mV=12V
Voff=3.5 mV = —47 dBm: Vcpa=345x3.5mV=12V

Example (externally set):
Von=7.7 mV=—40 dBm: VCcpa=244x7.7 mV=19V
Voff=5.4 mV=—43 dBm: Vcpa=345x54 mV=19V

The CDA pin has an approximate Thevenin equivalent volt-
age of 1.2V and an output impedance of 100 kQ. When using
the intemal 1.2 voit reference a 0.1 uF capacitor should be
connected between this pin and Vgg. (See Figure 5.)

TRANSMIT LEVEL ADJUSTMENT

The power output at TxA (pin 17) is determined by the value
of resistor RT(a that is connected between TLA (pin 20) to
VpD (pin 6). Table 3 shows the RT( A values and the corre-
sponding power output for a 600 0 load. The vottage at TxA
is twice the value of that at ring and tip because TxA feeds
the signal through a 600 Q resistor Ry to a 600 2 line trans-
former. (See Figure 7.) When choosing resistor RT A, keep
in mind that —9 dBm is the maximum output level allowed
from a modem onto the telephone line (in the U.S.). In ad-
dition, keep in mind that maximizing the power output from
the modem optimizes the signal-to-noise ratio, improving ac-
curate data transmission.

Table 3. Transmit Level Adjust

Qutput Transmit Level
(Typical into 600 0) RTLA
-12 dBm o
-11dBm 19.8 k2
-10 dBm 92Kk
-9dBm 5.5 k@2

THE LINE DRIVER

The line driver is a power amplifier used for driving the
telephone line. Both the inverting and noninverting input to
the line driver are available for transmitting externally generated
tones.

Exl {pin 18) is the noninverting input to the line driver and
gives a fixed gain of 2 (Rj=50 ki2). The average signal level
must be the same as VAG to maintain proper operation. This
pin should be connected to VagG if not used.

The driver summing input (DSI, pin 1) may be used to
connect an external signal, such as a DTMF dialer, to the
phone line. When applying a signal to the DSI pin, the mod-
ulator should be squelched by bringing SQT (pin 14) to a logic
high level. DSI MUST be left OPEN if not used.

Voo
AC ’ ::j
AUTOHULLED
HYBRID AMP .
COMPARATOR
16 6 ms 3
RaAl _—_{> RETRIGGERABLE | —4 —-‘l ®—'_0 &
ONE-SHOT
Viet |
con 7 Vgpa=12V THRESHOLD SAMPUNG ’
CLOCK —
¥ CONTROL =
e '
Ccon
1' gnJ uF 4QC0T
L= L
- { 1 Ceor
i : 0.1 4f
- =
Figure 5. Carrier Detect Circuit T
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In addition, the DSI pin is the inverting side of the line driver
and allows adjustable gain with a series resistor Rpg). (See
Figure 6.) The voltage gain, Ay, is determined by the equation:

where R¢=20 k(.

Rt

AV="TFpsi

Example: A resistor value of 20 kQ for Rpg| will provide unity

gain.

Av= — (20 kQ/20 k) = — 1

r————————— 1
! I
| |
I |
I woouLaon I
| ourer !
|
B !
| Rg="Ry |
g |
oSt
Rps) 11 Ry |
Ar T AAA- :
Y m: > |
LI '
! |
| !
VAGI R |
19 I
|
|
{
) g

Figure 6. Line Driver Using the DSI Input
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*Line protection circuit
**Refer to the applications information for values of Ccpa and RTLa

i}

Figure 7. Typical MC145442/MC145443 Applications Circuit
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