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ABSTRACT

This rain gauge project is an application of liquid sensor for rain
gauging. The rainfall are measured and convert the quantity to digital data. By using

computer's series interface port RS232C, rain data are storage in memory and process

by the Rain Gauge program V1.0

The objective of the Rain Gauge project are to provide for more

convenience, high accuracy and low cost.
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2INVBUMYHTANVLIA § 72) uazilginsel Sensor AanaliRmevie
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2.1 AT89CS51
e
e fluIC Controller A32QA MCS-51

e wiasaawsnelu 4 Kbyte PEROM) amnsn Tsunsulmild 1000 afq szoz
a1 10
e MizoAu§1¥IAT13 (RAM ) 128 byte 8 bit
95 y -
(4140) fie Vee Supply Voltage
(94120) A8 GND Ground -

Port 0 (4132-39)
4

{iianua 8 bit fiv ( P0.7-P0.0)
a1l 199 2 nihdil A Address bus 110S Data bus AndBfY
External Ram
;m"ﬁ_ Address bus 92133 Address byte @ ( AC-A7) MU
1 IC Latch (74ALS373) Tagvi It ALE wea AT89C51 ilu Logic 1
8991117 Latch Address A0-A7 137 IC Latch
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IC MAX232C FeimrhiiGounssfuanasgu Rs-232 Thidiu use
AU TTL
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RS-232
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Input 191 11/1149995 Counter 1 (Lﬂ‘u input mode counter)
(P3.6) %170 /WR (External Data Memory Write Strobe) nﬂumﬁﬂgtym
mugumstoudeyaasmizeaiwdeyaniouen il Logic
0 dleReans@oudayn
(P3.7) %58 /RD (External Data Memory Read Strobe) filuvidayo ot
muguAsudeyanmizenwifeyamousn itz Logic
0 tiiedeemsgudeoya
F49% Port 3 1 1515013194410 P3.0,P3.1,P3.6 ua P3.7
(1130 ALE
Lﬂumdaﬁmtgmv‘ll‘h’fluﬂw Latch Address byte @1 1d488910 Port0
ﬁmqpmffﬁ]z uenhirlyng 2 adalu 1 Machine cycle NfszAes AU LE@ 11)
84 IC #74L5373 0154 IC Latch 1811013 Latch Address byte 113
(131 /EA
Wdonmizsanuiimouen dail
Sutly Logic 0 9zmaneds sxorulilsunsuein ROM aguen
S Logic 1 9zmunwds szemTsunsuein RoM melu
Tt Tsunsust Svwalify 4 Kbyte seamnsoldmibenamsimely
MossdraforlunniuTlsunsuiomends 5194 SET 91 /EA Thiflu Logic 1

oy



i

12

(11 9) RST
1 4 .
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TI SCON.1 | urldinuaasmssumeiFanendsninmsdeteyn
RI scoNo | udnuananisdwaessuaideiinssudesyarh

M d o L]
§UN 7 FBameimugumshnuuezvenamurmsdemstoyasynsu SCON

INITIAL_R8232C:
MOV SCON#SOH  ;SERIAL PORT MODE | REN=1
MOV  PCON,#00H ,SET SMOD TOO
MOV  IE#90H JIMTERRUPT ENABLE SERAIL PORT
MOV TMOD®#20H ;SET TIMER !
MOV TH1,#FDH ;9600 BAUDRATE
SETB TRI START TIMER 1

| RET

§1 8 uamaldsunsunistivuamiSudunsdomaneneynsa
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RECEIVE PC: SEND_PC:
JNB RI, S CLR TI
MOV A, SBUF MOV SBUF , A
CLR RI JNE TI,S
RET CLR TI
RET
g1l o idfaumaemsiudeye 71 v irdaugmamsdadeya
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. 9
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Inamnasgiiuand1s nefildauduluszuudtasama i Teessdudyanaves Rs-
4 . o ' 2 t a
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] = v a o &' [ 1 A °
oz TaamemeduuIngae +3 v 89 420V umusiaedn 0 dufuszmiuldidinamduiiuee
dounuglnsainsertesiiedl) wenlfoussduTiamaninszuy oV 8a +5v 00
L L d' ' 1 A ; A e d‘ é
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sanalfifudsedudyanauuy TTL nundayann TxD uag RxD 483 AT8ICS1 9zAsgn

Punlfen luiBuszRudaanu RS-232 sy fegimsdeeen I lumnhdyanude 1
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_ I +12V g IusUNNIUY
: TxD \ RS-232C
> >
seAudygy i TIL \

Ty
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| +12v
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< e
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@1 6) 1Hu 10 dofy P1.0 Huy ¥ 1909 Address Command 1ag $1-04 Data

Tudnwagnsiu-de suueynsu
[ 1 4 ]
(41 5) 1591 RST (Reset) AB1U P1.0 fiviHezdsuily Logic 1 iledeeniseru

- A
wisiloudoya
@ 7) sthun ck (Clock)nﬂum'ﬁf'imuﬂé'amziuﬂw%'u-da*ﬁ'agaﬁ'u

lé [ ; J R
DS1202 Fedanaziloz@iouinues Iag Soft ware
a1 e uaznsAsutisyanal DS1202
1. f1MUA Addess Command 8 bit ( 1¢ R2 dariusdid)

2. fmuadeyafidesniseuniediou 8 vit (19 R3 derudoya)



——— i 2.
——

dhilnmemanan wmaumﬁmmnizﬁq?:: 7

[ 4 '
M5 Set 41 RST 11U Height disdasnsermunioioudoyn 9niuds Address
4 . Y . @ o
Command Fufiudeyauuy 8 bit Taslun1sdennq 1 bit szdeall Clock Pulse Mudaimun
- y J ' 1
M2 uaz Clock Pulse fisnzdeudoudweslasldnisnmsmizusandidag  Address
1 4
* Command Hezfludrueniusidesmssumsetion DS1202 awnsadmualdein bit usn
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a o sy o ' A A A a d o o
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H 1 4 ?
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A A
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n il
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7 5] 5 4 3 2 1 0 » C
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Shiudygunisaadeiasiutoyaninuianui1Fans1a (RAM)
4 o Yd 2 o o 7 &
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] k4
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: |
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|
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' tanandlsvbe ey
e e e RAM
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AT (RAM)

1. 1uTasneuInsamesazde s ududlonisdes woaasauesni18a31u$ 13
desmseennmatiausainsa

2.8y OF wdesgrudoublifhuszduasing ieszyideantsendeya
DNHUITAIW

3.ﬂﬁw1m'fu"lniﬂiﬂeu“Immaes"ﬂzﬁawqﬂse‘lusmhwzsmmﬂﬁa Gun7
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ANANUIN U. Source Code MCS51

- Flow Chart

- Source Code MCS51



( START )

y

INITIAL SERAIL PORT
AND
INTERRUPT

A

INITIAL ADDRESS INTERNAL RAM
AND
PORT FOR AT89C51

».
Lot

READ INPUT SENSOR

4

READ TIME

SAVE DATA AND TIME

CLEAR INPUT SENSOR

DELAY 30 SEC

ADDRESS EXTERNAL RAM = 7EFFH>

YES

ALARM
EXTERNAL RAM

EMPTY




GEAD INPUT SENSOQ

b

/ READ INPUT SENSOR

/

EY

~.
NO 7

INPUT =" 1"

\\\/

YES

DEBOUCE

INPUT =" 1"

.

\\\I//

AN
C

YES
RET > ;




SET TIME
(IC#DS1202)

OPEN WRITE PROTECT FOR
DS1202

SEND COMMAND WRITE TO
DS1202

RECEIVE TIME FROM PC

WRITE TIME TO
DS1202

WRITE PROTECT FOR
D81202

RET




YES

GTERRUPT SEVIC?)
~

REG.TI="1"

~ 7
\\ _,/"/

1 NO

.
.

RECEIVE CODE FROM
PC

SET TIME ( IC#DS51202)

READ TIME

CLAER INTERNAL RAM
CLEAR EXTERNAL RAM

]




C READ TIME >

COMMAND READ
YEAR
OR
MONTH
OR
DATE
OR
HOUR
OR
MINUTE
OR
SECOND

RTC READ

MOVE TIME TO INTERNAL RAM

RET




( SAVE TIME >

READ TIME FROM
INTERNAL RAM

y

RECCORD TO
EXTERNAL RAM

y

STORE ADDRESS
EXTERNAL RAM

,
( ReT

RECCORD
EXTERNAL RAM

WRITE TO
EXTERNAL RAM

y

INCREASE POINTER

RET



YES

GEND DATA TO

>

y

RAM EMPTY

NO

READ TIME

CONVERT HEX TO

ASCH

y

SEND TO PC

RET




SEND DATA FROM
INPUT

CLEAR INPUT SENSOR

y

CONVERT HEX TO ASCIHI

READ TIME

SEND TO PC

y

DELAY 30 SEC

RET




;**1\-***************************

; *PROGRAM FOR RAIN GUAGE
3% 3 ke e sk e e ok o e ok e ok o ok ok e e e ok ok ok ok ok o ok ok

ORG

ORG

START:

LOOP_INPUT:

SAVE_TO_RAM:

0000H

SJIMP START

0023H

*

LJMP INTERRUPT_PC

YEAR EQU  20H

MONTH EQU 21H

DATE EQU 22H

HR EQU 23H

MIN EQU  24H

SEC EQU  25H

S_LO_BYTE DPTR  EQU 27H

S_HI_BYTE DPTR  EQU  28H

DIRECT INPUT EQU  29H

TEMP EQU  2AH

RTC_DATA EQU  P1.0

RTC_CLK EQU  P1.2

RTC_RST EQU  Pl.1

INPUT_SENSOR EQU P1.3

SIGNAL EQU  Pl1.4

MoV SP, #40H

CALL INITIAL_RS232C

MOV S_LO_BYTE_DPTR, #00H

MOV S_HI_BYTE_ DPTR, #00H

MOV DPTR, #0000H

MOV DIRECT INPUT, #00H

CLR SIGNAL

CLR INPUT_SENSOR

CALL READ_INPUT SENSOR

CLR EA ;DISABLE INTERRUPT
CALL READ_TIME

SETB EA ; INTERRUPT ENABLE

MOV A,DIRECT INPUT

CINE A, #'!', SAVE TO RAM

CALL SEND_DATA_FROM_INPUT

JMP LOOP_INPUT

CLR EA ; DISABLE INTERRUPT
CALL SAVE_TIME

SETB EA ; INTERRUPT ENABLE
CLR INPUT_SENSOR ; INPUT SENSOR READY RECIEVE
CALL DELAY_30_SEC

MoV A, DPH

CINE A, #7EH, LOOP_INPUT

SETB SIGNAL

SJIMP LOOP_INPUT



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

;* Read Input Sensor *
;************************

READ_INPUT_ SENSOR:

JNB INPUT_SENSOR, READ INPUT SENSOR
CLR INPUT SENSOR

CALL DEBOUCE

JNB INPUT_SENSOR, READ INPUT SENSOR
RET

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

;* DELAY 2 SEC *

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

DEBOUCE:
MOV R5, #0EH i (1)
LOOP3: MoV R6, #00H (1)
LOOP2: MOV R7, #00H ; (1)
LOOPL: DJINZ R7,LOOP1 ;(2)
DJINZ R6, LOOP2 :(2)
DJNZ RS,LOOP3 :(2)
RET :(2)
;****************
;* DELAY 30 SEC *
;****************
DELAY_ 30_SEC:
MOV R4, #15 s (1)
LOOP4: CALL DEBOUCE :(2)
DJNZ R4, LOOP4 i (2)
RET i (2)
;************************
; BYTE WRITE DS1202 *
; R2 = COMMAND *
; R3 = DATA *
;************************
RTC_WRITE:
CLR RTC_CLK ;CLK = "Q"“
CALL DELAY
SETB RTC_RST ;RST = "1"
CALL DELAY
MOV A,R2 ;WRITE COMMAND BYTE
CALL RTC_WRITE 8bits
MOV A,R3 ;WRITE DATA BYTE
CALL RTC_WRITE 8bits
CLR RTC_RST ;RST = "O"
CALL DELAY
RET
RTC~WRITE_8bits:
MOV R4, #08H ;8 bits transfer
WR_Bbitl:
RRC- A

MoV RTC_DATA,C



SETB RTC_CLK
CALL DELAY
CLR RTC_CLK
CALL DELAY
DJNZ R4,WR Bbitl
RET
;************************
;BYTE READ DS1202 *
; R2=COMMAND *
; R3=DATA *
;************************
RTC_READ:
CLR RTC_CLK
CALL DELAY
SETB RTC_RST
CALL DELAY
MOV A,R2
CALL RTC_WRITE_8bits
MOV R4, #osH
CLR A
RD1: CLR RTC_CLK
CALL DELAY
MOV C,RTC_DATA
RRC A
SETB RTC_CLK
CALL DELAY
DJNZ R4, RD1
MOV R3,A
CLR RTC_RST
CALL DELAY
RET
DELAY:
NOP
RET
;*************
;* READ TIME *
;*************
READ_TIME:
§ o e e e e READ YEAR=— o m e e om e
MOV R2, #10001101B
CALL RTC_READ
MOV YEAR, R3
fem e READ MONTH===m=mm—m e
MOV R2,#10001001B
CALL RTC READ
MOV MONTH, R3

;Rising edge clock

;THEN READ DATA BYTE



MOV R2,#10000111B
CALL RTC_READ
MoV DATE, R3
e READ HOUR-———~—————m e
MoV R2,#10000101B
CALL RTC_READ
MoV HR, R3
e READ MIN-—===—emo e m
MOV R2,#10000011B
CALL RTC_READ
MoV MIN, R3
e ——————— READ SEC-———————m————
MoV R2, #10000001B
CALL RTC_READ
MoV SEC,R3
RET
;****************
;* SAVE TIME *
;****************
SAVE _TIME:
MoV A, YEAR
CALL RECCORD_RAM
Mov A, MONTH
CALL RECCORD_RAM
MoV A, DATE
CALL RECCORD_RAM
MoV A, HR
CALL RECCORD _RAM
MOV A,MIN
CALL RECCORD_RAM
MoV A, SEC
CALL RECCORD_RAM
MOV S_LO_BYTE DPTR,DPL
MoV S_HI_BYTE DPTR,DPH
RET
‘RECCORD_RAM:
MOVX @DPTR, A
INC DPTR

RET

+STORE ADDR RAM



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

;* Set Time
;***********

SET_TIME_DS1

BCD:

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

dkkhkhkhkkh

DS1202 *

L2 222222

202:

MOV
MOV

CALL
SUBB
SWAP
MOV
CLR
CALL
SUBB
ORL
MOV
INC
DJNZ

(2222222222

;* Open write protect *

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

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

L2222 222222

MoV
MOV
CALL

* %k &

;* write time *

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

* %k

Write Month

MOV
MOV
CALL

Write Date—-—--———————

MOV
MoV
CALL

Write Hour—-——-——————e .

MOV
MOV
CALL

Write Min—~——————

MoV
MOV
CALL

R4, #6
R1, #20H

RECEIVE_PC
A, #30H

A

TEMP, A

A
RECEIVE_PC
A, #30H

A, TEMP
@R1,A

R1

R4, BCD

R2,#10001110B
R3, #00H
RTC_WRITE

R2,#10001100B
R3,YEAR
RTC WRITE

R2,#10001000B
R3,MONTH
RTC WRITE

R2,#10000110B
R3, DATE
RTC_WRITE

R2, #10000100B
R3,HR
RTC WRITE

R2,#10000010B
R3,MIN
RTC_WRITE

’

CONTROL COMMAND



MOV R2,#10000000B
MOV R3, SEC
CALL RTC_WRITE

o d d g de de de e e de de de de e e ko

r
; write protect *
;****************

MOV R2,#10001110B
MOV R3, #80H

CALL RTC_WRITE

RET

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

;* INITIAL RS-232C AND INTERRUPT PC *

,-*************************************

INITIAL_RS232C:

MoV SCON, #50H ;SERIAL PORT MODE 1 REN=1
MOV PCON, #00H ;SET SMOD TO O
Mov IE, #90H ; INTERRUPT ENABLE SERAIL PORT
MoV TMOD, #20H ;SET TIMER 1
MoV TH1, #0FDH ;9600
BAUDRATE
SETB TR1 ;START TIMER 1
CLR RI
RET

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

;* INTERRUPT SERVICE *

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

INTERRUPT PC:

PUSH ACC
PUSH PSW
PUSH DPH
PUSH DPL
JB TI,I EXIT
CALL RECEIVE PC
CJINE A,#'#',COMPARE READ
MoV A, #'R’ ; READY
CALL SEND_PC
CALL SET_TIME DS1202
call read_time
CALL H_TO A TO PC
MOV A, 4r'C!
CALL SEND PC
JMP I_EXIT

COMPARE READ:
CJINE A,#'%',COMPARE DISCONNECT
MOV A, #'S!' -
CALL SEND_PC
CALL SEND_DATA_TO_PC
MoV A, #'C!
CALL SEND PC
MOV DIRECT INPUT,#'!"
JMP I_EXIT

COMPARE DISCONNECT:



CINE A, #'?',I_EXIT

MoV A, #'D!
CALL SEND_PC
POP DPL
POP DPH
POP PSW
POP ACC
MoV DIRECT INPUT, #00H
MoV S_LO_BYTE_DPTR, #00H
MOV S_HI_BYTE DPTR, #00H
CLR SIGNAL
CLR INPUT SENSOR
MoV DPTR, #0000H
JMP I_EXIT 1
I_EXIT:
CLR TI
POP DPL
POP DPH
POP PSW
POP ACC

I_EXIT 1: RETI

'-****************************

;* SEND DATA FROM RAM TO PC *

,-****************************

SEND_DATA TO PC:

MoV A, DPL

CJINE A, #00h, SEND DATA FROM RAM

MOV A, DPH - - -

CJINE A, #00h, SEND_DATA FROM RAM

JMP EMPTY -
SEND_DATA_ FROM RAM:

MOV DPTR, #0000h
ASCII1:

MOVX A, @DPTR

SWAP A

ANL A, #OFH

ORL A, #30H

CALL SEND_PC

CLR A

MOVX A, @DPTR

ANL A, #0FH

ORL A, #30H

CALL SEND_PC

INC DPTR

MOV A, DPL

CJINE A,S_LO BYTE DPTR,ASCII1

MOV A, DPH

CJINE A,S HI BYTE DPTR,ASCII1
EMPTY: RET - -

'-*******************************



i ;* SEND DATA FROM INPUT TO PC *

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

SEND_DATA FROM INPUT:

CLR
CLR
CLR
call
SETB
CALL
RET

H TO A TO_PC:

ASCITI:

RECEIVE PC:

SEND_PC:

SIGNAL
INPUT_SENSOR
EA
H_TO A _TO_PC
EA

DELAY 30_SEC

Mov R4, #6
MoV R1l, #20H
MoV A, @R1
SWAP A

ANL A, #0FH
ORL A, #30H
CALL SEND_PC
CLR A

MoV A, @QR1
ANL A, #0FH
ORL A, #30H
CALL SEND_PC
INC R1

DJNZ R4,ASCII
RET

--RECEIVE PC-——-———-
JNB RI, S
MoV A, SBUF
CLR RI

RET

~—SEND PC—~—~==mmm—m—m
CLR TI

MoV SBUF, A
JNB TI,S

CLR TI

RET

;******END PROGRAM*******

END
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Module1

Public settings As String
Public commport As Integer
Public iflow As Integer

Public parity As String

Global SelectGraph As String
Global StartAmount As String
Global StopAmount As String
Global Interval As String
Global RainCount({) As Integer
Global Display() As Integer
Global IselectDisplay As Integer
Global n As Integer

Global i As Integer

Global t As Integer

Global NumDay As integer
Public SqlCmd As String
Public Lastld As Integer

Frmlogin1.frm
Private Sub cmdcance!_Click{index As Integer)
User =™
Passwd = *
End Sub
Private Sub CmdExit_Click() .
End
End Sub
Private Sub cmdok_Click(Index As Integer)
If User.Text = "KmitlAdmin* Then
If Pa,sswd.Text = "demo” Then
frmmain.Show
Unload Me
End If
Else
Data2.Recordset.FindFirst * name= " & User & **

If Data2.Recordset.NoMatch Then
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If MsgBox{*No User*, 48, "Rain Gauge Security") = 1 Then
UserText =™
Passwd.Text = ™
User.SetFocus
End If
Else
Data2.Recordset.FindFirst * passwd= " & F"asswd &
If Data2.Recordset.NoMatch Then
If MsgBox(*Invalid password®, 48, "Rain Gauge Security”) = 1 Then
Pa§swd.Text.= "
Passwd.SetFocus
End if
Else
Unload Me
frmmain.Show
End If
End If
End If
End Sub
Private Sub Form_Activate()
User.Setfocus
End Sub
Private Sub Form_Load()
Left = {Screen.Width - ScaleWidth) / 2
Top = (Screen.Height - ScaleHeight) / 2
Move Left, Top
End Sub

Frminterval.frm
Dim Flag As Integer
Dim n As Integer

Dim buffer As Variant
Dim starttime As Date
Dim X(2) As Integer
Dim Y(2) As Integer

Dim Signal As Integer



Dim d As Integer

Dim i As Integer

Dim j As Integer

Dim drumy() As String
Dim dyear As String
Dim temp As Integer
Dim char As String
Dim a As Integer

Dim t As Integer

Private Sub cmdCon_Click(Index As Integer}
On Error Resume Next
MSComm1.InputLen = 0
MSComm1.Handshaking = iflow
MSComm1.commport = commport
MSComm1 .settings = settings
MSComm1.PortOpen = True

If MSComm1 .PortOpen = True Then
MSComm1.0Output = *%"

starttime = Now

StatusBar1.Panels(1).Text = "Status = * & MSComm1.PortOpen

StatusBar1.Panels(2).Text = "Property: Port =" & commport & *,* & settings

ImgOn.ZOrder

Timer1.Enabled = True

End If
if Err Then
MsgBox Error$, 48
monitor.Cls
Timer1.Enabled = False
ImgOff.ZOrder
Ibetime.Caption = “Off line”

n=0

X{0) = 370

End If

End Sub
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Private Sub cmdDis_Click{index As Integer)
On Error Resume Next
MSComm1.Qutput = 7"
MSComm1.PortOpen = False
If Err Then MsgBox Error$(8012), 48
StatusBar1.Panels{1).Text = "Status = * & MSComm1.PortOpen
StatusBar1.Panels(2).Text = "Property:*
Ibetime.Caption = "Off line®
ImgOff.ZOrder
Timer1.Enabled = False
Timer2.Enabled = False
monitor.Cls
n=0
X{0) = 370
RainFormRealTime1.Enabled = False
End Sub
Private Sub CmdExit_Click(Index As integer)
if MSComm1.PortOpen = True Then
MSComm1.Output = "?*
MSComm1.PortOpen = False
End If
End
End Sub
Private Sub Form_Load(}
X(0) = 370

Y(0) = 3336
settings = MSComm1 .settings
commport = MSComm1.commport
Left = {Screen.Width - ScaleWidth) / 2
Top = (Screen.Height - ScaleHeight) / 2
Move Left, Top

Labell .Visible = False
End Sub
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Sub frist()
temp = 0
buffer = MSComm1.input
temp = Len{buffer)
If buffer = “SC" Then
buffer = ™
Exit Sub
End If
If temp > 2 Then
a = InStr(buffer, 'C")

If a =2 Then

Data.Recordset. AddNew
dyear = Format(Now, "yyyy")
dyear = Left(dyear, 2)
Data2.Recordset!RainYear.Value = dyear & Mid(buffer, 3, 2)
Data2.Recordset!RainMonth.Value = Mid(buffer, 5, 2)
Data2.Recordset!RainDay.Value = Mid(buffer, 7, 2)
Data2.Recordset!RainHour Value = Mid(buffer, 9, 2)
Data2.Recordset!RainMin Value = Mid{buffer, 11, 2)
Data2.Recordset!Rainsec.Value = Mid(buffer, 13, 2}
Data2.Recordset.Update
buffer = ™
Exit Sub
End If
If a = temp Then
Call readdata
buffer = =
Exit Sub
End If
End If
End Sub
Private Sub Idata_MouseDown(index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)
Idata(0).Visible = False
Idata(1).Visible = True
End Sub

o

Private Sub Idata_MouseUp(Index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single}
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« |data(0).Visible = True

Idata(1).Visible = False
frmdata.Show

End Sub

Private Sub Igraph_MouseDown(Index As Integer, Button As Integer, Shift As Integer, X As Single, Y As
Single)
Igraph(0).Visible = False
lgraph(1).Visible = True
End Sub
Private Sub Igraph_MouseUp(index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)
Igraph(0).Visible = True
Igraph(1).Visible = False
RainFormOption1.Show
End Sub
Private Sub |help_MouseDown(index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)
Ihelp(0).Visible = False
thelp(1).Visible = True
Label1 Visible = True
End Sub
Private Sub ihelp_MouseUp(Index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)
Ihelp(0).Visible = True
lhelp(1).Visible = False
frmhelp.Show
Label1 Visible = False
End Sub
Private Sub Isetup_MouseDown{index As Integer, Button As Integer, Shift As Integer, X As Single, Y As
Single)
Isetup(0).Visible = False
Isetup(1).Visible = True
End Sub
Private Sub Isetup_MouseUp(Index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)
Isetup(0).Visible = True
Isetup(1).Visible = False
if MSComm1.PortOpen = True Then

MsgBox "astlmsruv@eansnau *, _
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vbinformation + vbOKOnly, *Raingauge”

Else
Frmsetup.Show
Frmsetup.SSTab1.Tab = 0
End If
End Sub
Private Sub ltime_MouseDown(Index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)
Ltime(2).Visible = False
Ltime(3).Visible = True
End Sub
Private Sub Itime_MouseUp({Index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)
Ltime(2).Visible = True
Ltime(3).Visible = fase
If MSComm1 .PortOpen = True Then
MsgBox ‘Faalnszundnansrian

vbinformation + vbOKOnly, "Raingauge"
Else
Frmsetup.Show
Frmsetup.SSTab1.Tab = 1
End [f

End Sub

Private Sub luser_MouseDown({index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)

luser{0).Visible = False
luser(1).Visible = True
End Sub
Private Sub luser_MouseUp{index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)
luser{0).Visible = True
luser(1).Visible = False
frmuser1.Show
End Sub
Public Sub Timer1_Timer()
Call frist
Timer2.Enabled = True
End Sub
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Public Sub plotsignal(}
1Signal = 0
RainFormRealTime.Label3.Caption = Empty
buffer = MSComm!1 .input
if buffer = *SC* Then Exit Sub
If buffer <> Empty Then
Signal = 1
RainFormRealTime.Label3.Caption = "1*

Data2.Recordset. AddNew

dyear = Format{Now, ‘yyyy")
dyear = Left{dyear, 2)
Data2.Recordset!RainYear Value = dyear & Mid{buffer, 1, 2)
Data2 .Recordset!RainMonth.Value = Mid(buffer, 3, 2)
Data2.RecordsetiRainDay.Value = Mid{uffer, 5, 2)
Data2.Recordset!RainHour.Value = Mid(buffer, 7, 2}
Data2.Recordset!RainMin.Value = Mid(buffer, 9, 2)
Data2.RecordsetiRainsec.Value = Mid(buffer, 11, 2)
Data2.Recordset.Update
End If
' Display the Connect Time
IbeKmit!.Caption = Format{Now, ‘dddd,d,mmmm,yyyy’)
Ibetime.Caption = Format(Now - starttime, "hh:nn:ss”) & * *

sec! = Val{Format(Now - starttime, *ss:")

n=n+(sect + 1)/ (sec! + 1) 'set any second=1 & sumitime 2 minute} plot x=5760-360=5400

‘plot use 2 Min. plot dot=5400/100=54

X(1)=n* 54

Y(1) = 3335 - (Signal * 2500)

X(2) = 370 + X(1)

monitor.DrawWidth = 3

monitor.PSet (X{0), Y{0})), RGB(255, 0, 0)

monitor.Line -(X(2), Y(1)}, RGB(255, 0, 0)

X(0) = X(2)

Y(0) = Y(1)

If Signal >= 1 Then Signal = 0

f n =100 Then



n=0
monitor.Cls
X(0) = 370
Y(0) = 3335
End
End Sub
Public Sub readdata)
buffer = Trim(buffer)
d = Len(puffer) N
char = Mid{buffer, 2, (d - 1))
char = Trim{char)
d = Lenlchar)
d=d\12
ReDim drumy(d) As String
If d >0 Then
drumy(0) = Mid(char, 1, 12)
i=1
While i < d
drumyf(i) = Mid(char, (12 * i} + 1), 12)
i=i+1
Wend
Forj=0Toi-1

Data2.Recordset AddNew

dyear = Format{Now, ‘yyyy')

dyear = Left(dyear, 2)

Data2.Recordset!RainYear.Value = dyear & Mid{drumy(j), 1, 2)
Data2 Recordset!RainMonth Value = Mid{drumy(j), 3, 2)
Data2.Recordset!RainDay.Value = Mid{drumy(j), 5, 2)
Data2.Recordset!RainHour.Value = Mid{drumy(j), 7, 2)
Data2.Recordset!RainMin.Value = Mid{drumy(), 9, 2)
Data2.Recordset{Rainsec.Value = Mid{drumy(j), 11, 2)
Data2 Recordset.Update

Next j

buffer = ™

End If
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End Sub

Private Sub Timer2_Timer({)
Call plotsignal
Timer1.Enabled = False

End Sub

Frmdata.frm

Option Explicit

Private Sub cmdclose_Click()
Unload Me

End Sub

Private Sub Form_Load(}

Left = (Screen Width - ScateWidth) / 2
Top = (Screen.Height - ScaleHeight) / 2

Move Left, Top
End Sub

Frmhelp.frm

Private Sub Form_Load()

Me.Left = (Screen.Width - Me Width) / 2
Me . Top = (Screen.Height - Me.Height) / 2

End Sub

Private Sub SSCommand1_Click(}
Unload Me

End Sub

Private Sub SSCommand2_Click()
Unload Me

End Sub

Private Sub SSCommand3_Click({)
Unload Me

End Sub

Frmsetup.frm

Private Sub CmdCan_Click()

10
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If frmmain.MSComm1.PortOpen = True Then frmmain.MSComm?1 .PortOpen = False

Unload Me
End Sub

Private Sub cmdclose_Click()

If frmmain.MSComm1.PortOpen = True Then frmmain.MSComm1.PortOpen = False

Unload Me

End Sub

Private Sub cmdok_Click(}
Dim OldPort As Integer
On Error Resume Next

If Optcom1.Value Then

commport = 1

Elself OptCom2.Value Then

commport = 2

Elself OptCom3.Value Then

commport = 3

Elself OptCom4.Value Then

commport = 4
End If
If optflow(0).Value Then

iflow = Index

Elself optflow(1).Value Then

iflow = Index

Elself optflow(2).Value Then

iflow = Index

Elself optflow{3).Value Then

iflow = Index
End If
If optpar(0).Value Then

parity = "N*

Elself optpar(1).Value Then

parity = "E”

Elself optpar(2).Value Then

parity = "‘M*

Elself optpar{3).Value Then

parity = "O*

11
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Eiself optpar(4).Value Then
parity = "s"
End If
settings = CboBaud.Text & °" & parity & °," & CboData.Text & *," & CboStop.Text
OldPort = frmmain.MSComm1.commport
NewPort = commport
If NewPort <> OldPort Then ' If the port number changes, close the old port.
If frmmain.MSComm?1.PortOpen Then
frmmain MSComm?1 .PortOpen = False
End If
frmmain.MSComm1.commport = NewPort ' Set the new port number.
End If
frmmain.MSComm1 .settings = settings
frmmain.MSComm?1.Handshaking = iflow

End Sub

Private Sub CmdPilot_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single)
On Error Resume Next

frmmain.MSComm1.InputLen = 0

frmmain.MSComm1.Handshaking = iflow

frmmain.MSComm1.commport = commport

frmmain.MSComm1 settings = settings

frmmain.MSComm1.PortOpen = True

If frmmain.MSComm1.PortOpen = True Then

frmmain MSComm1 .Output = #*

End If
If Err Then
MsgBox Error§, 48
End If

End Sub

Private Sub CmdPilot_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)
ready.Visible = True

ready.Visible = False



P

S e e m—— = W

— o v Em—ow -

e A L .

e m—, B

B e —

" —— — — G g 3

(S

If frmmain.MSComm/1.Input = *R* Then
status.Text = "Sensor Ready *
cmdSend.Visible = True
CmdPilot.Visible = False

Else: status.Text = * Not Ready Retry *

frmmain.MSComm?1.PortOpen = False

End If

End Sub
Private Sub cmdSend_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single}
frmmain.MSComm1.Output = Format(Now, ‘yy)
frmmain.MSComm1.Qutput = Format{Now, ‘mm”)
frmmain.MSComm1.QOutput = Format(Now, *dd")
frmmain.MSComm1.Output = Format(Now, "hh®}
frmmain.MSComm1.Output = Format(Now, "nn"}
frmmain.MSComm1.Qutput = Format(Now, “ss”)
End Sub
Private Sub cmdSend_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)
status.Text = Left{frmmain.MSComm1.Input, 12)
frmmain.MSComm?1.PortOpen = False
cmdSend.Visible = False

CmdPilot.Visible = True

End Sub

Private Sub Form_Load()

' Set the form's size

Me.Left = (Screen.Width - Me.Width) / 2

Me.Top = (Screen.Height - Me.Height) / 2

'Load Baud Rate

CboBaud.Additem “4800"

CboBaud.Additem "9600"

CboBaud.Additem *14400°

CboBaud.Additem *18200

CboBaud Addltem “28800"

CboBaud.AddIitem *38400"

CboBaud.Addltem "56000"

CboBaud.Additem *57600°

13
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CboBaud.Addltem 115200
CboBaud.Addltem 128000
CboBaud.Additem "256000°
' Load Data Bit Settings
CboData.Addlitem “4*
CboData.Additem *5°
CboData.Additem "6
CboData.AddItem *7*
CboData.Addltem 8"
' Load Stop Bit Settings
CboStop.Additem *1*
CboStop.Addltem *1.5"
CboStop.Addltem 2"

End Sub

Private Sub Timer1_Timer(}
Ltime.Caption = Format(Now, *hh : nn : ss %)
Ldate.Caption = Format(Now, “dd / mm / yyyy °)
End Sub
Frmuser.frm
Private Sub cmdAdd_Click()
On Error Resume Next
TexName.SetFocus
Data1.Recordset AddNew
Datal.RecordsetiName = TexName.Text
Datal.RecordsetiPasswd = TexPass.Text
Data1.UpdateRecord
DBList1.Refili
Datal.Refresh
TexName.Text = ™
TexPass.Text = ™
Data1.UpdateControls
If Err Then
MsgBox "Don't Select Like Name and Don't Forgot Passwd®, 48
End If
End Sub

14
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Private Sub cmdclose_Click{)

Unload Me

End Sub

Private Sub CmdRemove_Click(}

On Error Resume Next
Datal.Recordset.Delete

DBList1.RefFill
Data1.Recordset.MoveNext

If Err Then MsgBox Error$, 48
Datal.UpdateRecord

End Sub

Private Sub DBList1_Click()
DBList1.BackColor = RGB(100, 100, 0)
End Sub

Private Sub Form_Load()

Left = (Screen.Width - ScaleWidth) / 2
Top = (Screen.Height - ScaleHeight) / 2
Move Left, Top

End Sub

Rainformallyear.frm

Dim SqiCmd As String

Dim First As String

Dim Last As String

Dim IDFirst As Integer

Dim IDLast As Integer

Dim iMax As Integer

Private Sub Form_Load()

iMax = 0

RainGraphAllYear GraphTitle = "afftunauinduiamas
Left = (Screen.Width - ScaleWidth) / 2

Top = (Screen.Height - ScaleHeight) / 2

Move Left, Top

If SelectGraph = "A* Then
RainFormAllYear.RainGraphAllYear.GraphType = gphBar2D

Elself SelectGraph = “B* Then

15
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RainFormAllYear.RainGraphAllYear.GraphType = gphPie3D
Elself SelectGraph = "C" Then
RainFormAllYear.RainGraphAllYear.GraphType = gphLine
Elself SelectGraph = *D* Then
RainFormAllYear.RainGraphAllYear.GraphType = gphBar3D
End If

SqlCmd = "select ID,RdinYear from RainDatabase*
RainDataAllYear.RegordSource = SqiCmd

RainDataAllYear.Refresh

If RainDBGridAllYear = Empty Then

MsgBox TinuBuouinelu’, vbQuestion + vbOKOnly, *Raingauge®

Exit Sub

Else

DisplayAllyear

End If

If RainFormOption1.Check1.Value = 1 Then

RainFormAllYear.RainGraphAllYear.LineStats = gphMeanMinmax

End If

v »
Label1.Caption = "3 0UUAHUNINA = * & Max & * NRWAST

End Sub

Sub DisplayAllyear()

SqlCmd$ = "select distinctrow RainYear, Count{RainYear) as count from RainDatabase "

SqICmd$ = SqlCmd$ & " group by RainYear*
RainDataAllYear.RecordSource = SqiCmd$
RainDataAllYear.Refresh

RainDataAllYear.Recordset.Movel ast

Last = RainDataAllYear.Recordset.[RainYear]
DataNext = 0
RainDataAllYear.Recordset. MoveFirst

First = RainDataAllYear.Recordset.[RainYear]

18
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loopdata:

RainGraphAllYear.GraphData = 10 * (RainDataAllYear.Recordset.[Count])
iMax = iMax + (10 * {RainDataAllYear.Recordset.[Count]))
If First = Last Then

LabelText

Exit Sub

Else

RainDataAllYear.Recordset.MoveNext

First = RainDataAllYear.Recordset.[RainYear]

GoTo loopdata

End If

End Sub

Sub LabelText{)

RainDataAllYear.Recordset.MoveFirst

loopLabel1:

RainGraphAllYear.LabelText = RainDataAllYear.Recordset.[RainYear]

If First = Last Then

Exit Sub
Else
RainDataAllYear.Recordset.MoveNext
First = RainDataAllYear.Recordset.[RainYear}
End If
GoTo loopLabell

End Sub

Private Sub SSCommand1_Click({)
Unload Me

End Sub

Private Sub SSCommand2_Click{)
Dim Copy As Integer

On Error Resume Next

If Err Then MsgBox Error$(8012), 48
CommonDialog1.CancelError = True
CommonDialog1.PrinterDefault = True
CommonDialog1.Copies = 1

CommonDialog1.ShowPrinter

17
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If CommonDialog1.CancelError = True Then

Exit Sub

End If

For Copy = 1 To CommonDialog1.Copies
RainGraphAllYear.DrawMode = gphPrint

Next Copy

End Sub

Private Sub SSCommand3_Click()

RainGraphAllYear.DrawMode = gphCopy

End Sub

Calenderform.frm
Option Explicit

Dim d As String

Dim Year1 As Integer

Dim u As Integer

Dim q As Integer

Dim m As String

Dim IselectMonth As Integer
Dim X As Integer

Dim t As Integer

Dim NumMonth As Integer
Dim p As Integer

Dim Flag As Integer

Sub CheckEntry{}

If Text3(0).Text = Empty Then

MsgBox 'nqmqi:qﬂéuﬁu', vbQuestion + vbOKOnly, 'Tﬂi‘mi‘::q'
RainFormCalender.Text3(0).SetFocus

Flag = 1

Elself Text1(0).Text <> Empty And Combo1(0).Text = Empty Then

MsgBox "nunssyiiauriaunsszafuit’, vbinformation + vbOKONly, “lilsnszaWigniies”
RainFormCalender.Combo1(0).SetFocus

Flag = 1

Elself {Combo1(0).Text <> Empty) And (Combo1{1).Text <> Empty) And _
(Val(Text3({0).Text) <> Val(Text3(1).Text)) Then

18
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MsgBox "ngaunsey W Gusiulivinfulfiner, _
vbInformation + vbOKOnly, 'Tﬂ?ﬂ?:u'l.ﬁ'qnﬁm'
RainFormCalender. Text3(0).SetFocus

Flag = 1

Elself (Text1(0).Text <> Empty) And (Text1{1}.Text <> Empty) And {{Combo1{0).Text <> Combo1{1).Text) Or _
{Val(Text3(0). Text} <> Val(Text3(1).Text))) Then
MsgBox nganszadeuied Eusulsivinfuidauieldrer, vbinformation _
+ vbOKOnly, Tsmszylignsies

RainFormCalender.Text3(0}). SetFocus
Flag =1
Elself (Text3(1).Text = Empty) And ({Combo1{1).Text = Empty) And _

(Text1{1).Text = Empty} Then
Exit Sub
Elself (Text1(1) <> Empty Or Combo1(1) <> Empty) And Text3(1) = Empty Then
MsgBox ‘ngninszylinaunisssyiben, _

vbinformation + vbOKOnly, ‘Tusmszylignsias '

RainFormCalender.Text3(1).SetFocus
Flag = 1
Elself Text1(1).Text <> Empty And Combo1(1).Text = Empty Then
MsgBox "N3nunsz1iauniaunsszyfuit, vbinformation + vbOKONly, Tsmszyiignsies:
RainFormCalender.Combo1(1).SetFocus

Flag = 1

Eiself Val{Text3(0).Text) > Val(Text3(1).Text) Then
MsgBox "ngaunszyWTlBusutianndnilier, _

vbinformation + vbOKOnly, 'Tﬂ?ﬂ?:l.j'lﬁ'{]ﬂ&i'I'QQ'
RainFormCalender.Text3(0).SetFocus
Flag = 1
Elself Combo1{0).Listindex > Combo1(1).Listindex Then
MsgBox ngnunszymauinsulitenndndeutner, _

vbInformation + vbOKOnly, "L‘ﬂ?m?zq'lﬁqnﬁm'

RainFormCalender.Combo1(0).SetFocus
Flag =1
Elself Val(Text1(0).Text) > Val(Text1(1).Text) Then

. vo o oy op e dy
MsgBox ﬂﬁ:m’]?ﬁ{lw’]u‘ﬂ LWTHRUUBEINGT VUNNIES, _
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vbinformation + vbOKOnly, "L‘ﬂ?mzq'lﬁ'qnﬁﬂﬂ'

RainFormCalender.Text1(0).SetFocus
Flag = 1
End If
* End Sub
Sub DayOfMonth(}
! Select Case NumMonth
Case 1,3,5,7,8,10, 12
NumDay = 31
Case 4, 6,9, 11
NumDay = 30
Case 2
If Val(Text3(t)) Mod 4 = 0 Then
NumDay = 29
Else
NumDay = 28
End If
End Select
End Sub
Sub SelectDisplay(}
If (Text3(0).Text <> Empty) _
And (Combo1(0).Text = Empty) _
And (Text1(0).Text = Empty) _
And ((Text3(1).Text = Empty) _
Or (Val(Text3(0).Text) = Val(Text3({1).Text))) _
And (Combo1(1).Text = Empty) _
And (Text1(1).Text = Empty) Then
IselectDisplay = 1
Elself (Text3(0).Text <> Empty) _
And (Combo1(0).Text <> Empty) _
And (Text1(0).Text = Empty) _
And (Text3(1).Text = Empty) _
And (Combo1(1).Text = Empty) _
Or (((Val(Text3(0).Text) = Val(Text3(1).Text)) _
And {Combo1(0).Listindex = Combo1(1).Listindex)}) _

. And (Text1(1).Text = Empty) Then

20
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IselectDisplay = 2
Elself (Text3(0).Text <> Empty) _
And {Combo1{0).Text <> Empty) _
And (Text1{0).Text <> Empty) _
And (((Text3(1).Text = Empty) _
And (Combo1{1).Text = Empty) _
And (Text1(1).Text = Empty)) _
Or ((Val(Text3(0).Text) = Val(Text3(1).Text)) _
And (Combo1(0).Listindex = Combo1(1).Listindex) _
And (Val(Text1(0).Text) = Val(Text1(1).Text)})) Then
IselectDisplay = 3
Elself (Text3(0).Text <> Empty) _
And {Combo1{0).Text = Empty) _
And (Text1{0).Text = Empty) _
And (Text3{1).Text <> Empty) _
And (Combo1(1).Text = Empty) _
And (Text1(1).Text = Empty) Then
IselectDisplay = 4
Elself (Text3(0).Text <> Empty) _
And {Combo1{0).Text <> Empty) _
And (Text1(0).Text = Empty) _
And (Text3(1).Text <> Empty) _
And (Combo1{1).Text <> Empty) _
And (Text1(1).Text = Empty) Then
IselectDisplay = 5
Elself (Text3(0).Text <> Empty) _
And {Combo1{0).Text <> Empty) _
And (Text1{0).Text <> Empty) _
And (Text3(1).Text <> Empty) _
And (Combo1{1).Text <> Empty) _
And (Text1(1).Text <> Empty) Then
IselectDisplay = 6
End If
End Sub
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' Wsunsufiiu
ErrErrERRERERRS
Private Sub Form_Click({)
Picture1.Visible = False
Text2 Visible = True
End Sub
Private Sub Form_Load{)
Left = (Screen Width - ScaleWidth) / 2
Top = (Screen.Height - ScaleHeight) / 2
Move Left, Top
Flag=0
Text2 Visible = True
Picture1.Visible = False
Forp=0To 1
Combo1{p).Additem "HN3INAN"
Combo1(p)Additem uNINLE*
Combo1(p).Additem "NunAN"
Combo1{p).AddItem “lm1e1U"
Combo1(p).Additem "WEN1AN"
Combo1(p)Additem "Rgunens’
Combo1(p).Additem *NTNHIAN"
Combo1(p).Additem ‘RanAn’
Combo1(p).Addltem *fieneIu’
Combo1(p).Additem *AanAN’
Combo1(p).Additem *"WeAAN"EM”
Combo1 (p).AddItem *furnAN"
Next p
wans T uas Feutlaqiiu
Year1 = Year{Date)
p = Month(Date)
Combo1(0).Listindex = p - 1
IselectMonth = Combo1(0).Listindex
Combo1(1).Listindex = p - 1
IselectMonth = Combo1{1).Listindex

Text1(0).Text = Day(Date)

22
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Text1{1).Text = Day(Date)
Text3{0).Text = Year(Date)
Text3(1).Text = Year(Date)
Calender

End Sub

Sub Calender()
If Year! = 1998 Then
On1998
Elself Year1 > 1998 Then
More1998
Else
Less1998
End If
End Sub

Sub On1998()
X=5
SelectMonth
End Sub
Sub More1998()
Dim w As Integer
Dim Y As Integer
Dim z As Integer
X=5
w=1
Do
z=1998 + w

If ((z- 1) Mod 4) = 0 Then

Y=2
Else

Y=1
End If

If X >=7) Then
X=X-71+Y

23
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Else
X=X+Y

End If
w=w+1

Loop While z <> Year1
SelectMonth
End Sub
Sub Less1998()
Dim w As Integer
Dim Y As Integer
Dim z As Integer
X=5
w =1
Do
z=1998-w
If (z Mod 4) = 0 Then

Y=2
Else
Y=1
End If
If X <= 1) Then
X=KX+7-Y
Else
X=X-Y
End If
w=w+1

Loop While z <> Year1

SelectMonth

End Sub

Sub Janl{)

Forq=XTo ((X-1) +31) Step 1
Label2(q).Visible = True
Label?2(q).Caption = CStr(q - (X - 1))
Next q

End Sub

Sub Feb28()

24
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Dim j As Integer

j=42-q

Ifj =7 Then

Foru=7To6 + 28 Step 1
Label2(u).Visible = True
Label2{u).Caption = CStr{u - 6)
Next u

Elself j > 7 Then
i=i-7
Foru=(7-j)To(6-j) + 28 Step 1
Label2{u).Visible = True
Label2{u).Caption = CStr{u - {7 - j - 1))
Next u

Else
Foru=1{(7-)To(6-j) + 28 Step 1
Label2{u).Visible = True
Label2{u).Caption = CStr(u - (7 - j - 1)}
Next u

End If

End Sub

Sub Feb29()

Dim j As Integer

j=42-q

Ifj =7 Then

Foru=7To 6 + 29 Step 1
Label2{u).Visible = True
Label2{u).Caption = CStr{u - 6)
Next u

Elself j > 7 Then
i=i-7
Foru=(7-j)To(6-j) + 29 Step 1
Label2(u).Visible = True
Label2(u).Caption = CStr{u - {7 - j - 1))
Next u

Else

Foru=(7-j)To(6-j)+ 29 Step 1

23
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-Label2(u).Visible = True

Label2{u}.Caption = CStr{u - (7 - j - 1))

Next u
End If
End Sub
Sub Mar()
Display31
End Sub
Sub Apr(}
Display30
End Sub
Sub May()
Display31
End Sub
Sub Junf}
Display30
End Sub
Sub Jul{)
Display31
End Sub
Sub Augl)
Display31
End Sub
Sub Sepl)
Display30
End Sub -
Sub Octl)
Display31
End Sub
Sub Nov()
Display30
End Sub
Sub Decl)
Display31
End Sub
Sub Display31()

28
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Dim j As Integer
j=42-u
If j =7 Then
Foru=7To 6 + 31 Step 1
Label2(u).Visible = True
Label2(u}).Caption = CStr{u - 6)
Next u
Elself j > 7 Then
j=j-7
Foru=(7-j))To(6-j) +31 Step 1
Label2(u).Visible = True
Label2(u).Caption = CStr{u - (7 -j- 1))
Next u
Else
Foru=(7-j) To(6-j) + 31 Step 1
Label2(u).Visible = True
Label2{u).Caption = CStr{u - (7 -j - 1))
Next u
End If
End Sub

Sub Display30()

Dim j As Integer

j=42-u

If j =7 Then

Foru =7 To 6 + 30 Step 1
Label2(u).Visible = True
Label2(u).Caption = CStr(u - 6)
Next u

Elself j > 7 Then
j=i-7
Foru=(7-j) To(6-j)+ 30 Step 1
Label2{u).Visible = True
Label2{u).Caption = CStr{u - (7-j- 1))
Next u

Else

27
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Foru=(7-j)To(6-j) + 30 Step 1
Label2(u).Visible = True
Label2{u).Caption = CStr{u - (7 - j - 1))
Next u
End If
End Sub
Sub SelectMonth()
Select Case IselectMonth
Case 0 " {NAN"
NotVisible
Jan
Case 1 "rlumw“uﬁ"
NotVisible
Jan
CheckFeb
Case 2 "HuAN"
NotVisible
Jan
CheckFeb
NotVisible
Mar
Case 3 "NptW’
NotVisible
Jan
CheckFeb
NotVisible
Mar
NotVisible
Apr
Case 4 "ngpNAN’
NotVisible
Jan
CheckFeb
NotVisible
Mar
NotVisible
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Apr
NotVisible
May

Case 5 "Hguieu

NotVisible
Jan
CheckFeb
NotVisible
Mar
NotVisible
Apr
NotVisible
May
NotVisible

Jun

Case 6 "n?ng']ﬂu'

NotVisible
Jan
CheckFeb
NotVisible
Mar
NotVisible
Apr
NotVisible
May
NotVisible
Jun
NotVisible

Jul

Case 7 "&WAN"

NotVisible
Jan
CheckFeb
NotVisible
Mar
NotVisible

2a
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Apr
NotVisible
May
NotVisible
Jun
NotVisible
Jul
NotVisible
Aug
Case 8 “Nuene’
NotVisible
Jan
CheckFeb
NotVisible
Mar
NotVisible
Apr
NotVisible
May
NotVisible
Jun
NotVisible
Jul
NotVisible
Aug
NotVisible
Sep
Case 9 "AaAN
NotVisible
Jan
CheckFeb
NotVisible
Mar
NotVisible
Apr
NotVisible

an



e

May
NotVisible
Jun
NotVisible
Jul
NotVisible
Aug
NotVisible
Sep
NotVisible
Oct
Case 10 "noAAnIaIY"
NotVisible
Jan
CheckFeb
NotVisible
Mar
NotVisible
Apr
NotVisible
May
NotVisible
Jun
NotVisible
Jul
NotVisible
Aug
NotVisible
Sep
NotVisible
Oct
NotVisible
Nov
Case 11 "fun1Ay’
NotVisible

Jan

at
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CheckFeb
NotVisible
Mar
NotVisible
Apr
NotVisible
May
NotVisible
Jun
NotVisible
Jul
NotVisible
Aug
NotVisible
Sep
NotVisible
Oct
NotVisible
Nov
NotVisible
Dec
End Select
End Sub
Sub CheckFebl()

If (Year1 Mod 4) = 0 Then
NotVisible

Feb29
Else
NotVisible
Feb28
End If
End Sub
Sub NotVisible()
Dim | As Integer
Forj=1To 42 Step 1
Label2(j).Visible = False
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Next |
End Sub

Private Sub Label2_DblClick(index As Integer}
Picture1.Visible = False

ff t = 0 Then

Text1(0).Text = Label2(Index).Caption

Else

Text1{1).Text = Label2(Index).Caption

End If

End Sub

Private Sub Combo1_Click(index As Integer)
t = Index

IselectMonth = Combo1(Index).Listindex
Calender

End Sub

Private Sub tmage1_Click()

Text2.Visible = False

Picture1.Visible = True

" ugmaliiu |

t=0

IselectMonth = Combo1(0).Listindex
Calender

End Sub

Private Sub Image2_Click(}
Text2.Visible = False
Picture1.Visible = True

' ugafiu

t=1

IselectMonth = Combo1(1).Listindex
Calender

End Sub

Private Sub Label2_Click{Index As lntqger)
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Dim j As Integer
Forj=1To 42 Step 1

Label2(j).BackColor = RGB(255, 255, 255)
Next j

Label2(index).BackColor = RGB(0, 2565, 0)
End Sub

Private Sub SSCommand1_Click()
Dim a As Integer

a = Val(Text3(0). Text)

a=a+1

Text3(0).Text = Str(a)

t=0

Year1 = Val(Text3(0).Text)
Calender

End Sub

Private Sub SSCommand?2_Click()
Dim a As Integer

a = Val(Text3(0).Text)

a=a-1

Text3(0).Text = Str(a)

t=0

Yearl = Val(Text3(0).Text)
Calender

End Sub

Private Sub SSComma.nd3_Click()
Dim a As Integer

a = Val(Text3(1).Text)

a=a+1

Text3(1).Text = Str(a)

t=1

Yearl = Val(Text3(1).Text)
Calender

End Sub
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Private Sub SSCommand4_Click()
Dim a As Integer

a = Val(Text3{1).Text)

a=a-1

Text3(1).Text = Str(a)

t=1

Yearl = Val(Text3{1).Text)
Calender

End Sub

Private Sub SSCommand5_Click()
NumMonth = Combo1(t).Listindex + 1
NumDay = Val(Text1(t).Text)
CheckEntry

If Flag = 1 Then

Flag =0

Exit Sub

End if

DayOfMonth

SelectDisplay

If IselectDisplay = 1 Then
- - a v
TnmadenaniziGusiu
RainFormOnlyYear.RainGraphOnlyYear.GraphTitle = Vol - -

+ RainFormCalender.Text3(0).Text

RainFormOnlyYear.Show
Elself IselectDisplay = 2 Then
- - o P
Tnaden 1 uaz Ry Fusu

RainFormOnlyMonth.RainGraphOnlyMonth.NumPoints = NumDay

RainFormOnlyMonth.RainGraphOnlyMonth.GraphTitle = Wuroindwmey _

+ RainFormCalender.Combo1{0}.Text _
+ 1 . RainFormCalender.Text3(0).Text
RainFormOnlyMonth.Show

Elself IselectDisplay = 3 Then
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Fimaden 1, Feu wasiufl Gudu
RainFormOnlyDay.RainGraphOnlyDay.GraphTitle = 'ﬁuqmﬁqdw?uﬁ' '
+ RainFormCalender.Text1(0).Text _
LT TR RainFormCalender.Combo1(0). Text _

+" T * 4 RainFormCalender Text3(0).Text

RainFormOnlyDay.Show
Elself IselectDisplay = 4 Then
Tinaden T Gudu use Tie
Frminterval.RainGraph!nterval.GraphTitle = 'ﬁuﬁmﬁﬁduﬁ '
+ RainFormCalender. Text3(0).Text _
+* 1 * + RainFormGalender.Text3(1).Text
Frminterval.Show
Elself IselectDisplay = 5 Then
Tinaden T, Bou Gudu uaz T, Hau fhe
Frminterval.RainGraphinterval GraphTitle = 'ﬁuﬁmﬁﬁdulﬁﬂu '

+ RainFormCalender.Combo1{0).Text _

+° Dudau "+ RainFormCalender.Combo1(1).Text _

00 RainFormCalender.Text3(0). Text

Frminterval.Show
Elself iselectDisplay = 6 Then
ld . - o ‘J lnl & e o’ ‘J &
HNTA[BN ﬂ , WBU, JUN ITHRAU LAY ﬂ , WBU , JUN N
v ]
Frminterval.RainGraphinterval. GraphTitle = "LBunouineludus * _
+ RainFormCalender.Text1{0).Text _

+* TNTUR * + RainFormCalender Text1(1) Text _

+" \®8Y " + RainFormCalender.Combo1 {0). Text _

+° 0. RainFormCalender.Text3(0).Text

Frminterval.Show

End If
End Sub

Private Sub SSCommand6_Click)
Unload Me
End Sub

a8
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Private Sub SSFrame1_Click()
Picture1.Visible = False
Text2.Visible = True

End Sub

Rainformonlyday.frm

Option Explicit

Dim StartYear As String

Dim StartMonth As String

Dim StartDay As String

Dim SqiCmd As String

Dim iMax As Integer

Private Sub SSCommand1_Click()
Unload Me

End Sub

Private Sub SSCommand2_Click()

Dim Copy As Integer

On Error Resume Next

If Err Then MsgBox Error${8012), 48

CommonDialog1.CancelError = True

CommonDialog1.PrinterDefault = True

CommonDialog1.Copies = 1

CommonDialog1.ShowPrinter

For Copy = 1 To CommonDialog1.Copies
RainGraphOnlyDay.DrawMode = gphPrint

Next Copy

End Sub

Private Sub SSCommand3_Click()
On Error Resume Next

If Err Then MsgBox Error$(8012), 48
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RainGraphOnlyDay.DrawMode = gphCopy
End Sub

Private Sub’ Form_Load{)

iMax = 0

Left = (Screen Width - ScaleWidth) / 2
Top = (Screen.Height - ScaleHeight) / 2

Move Left, Top

If SelectGraph = "A* Then
RainGraphOnlyDay.GraphType = gphBar2D
Elself SelectGraph = "B" Then
RainGraphOnlyDay.GraphType = gphPie3D-
Elself SelectGraph = "C* Then
RainGraphOnlyDay.GraphType = gphLine
Elself SelectGraph = *D" Then
RainGraphOnlyDay.GraphType = gphBar3D
End if
StartYear = Trim(RainFormCalender.Text3(0).Text)
StartMonth = Trim(Str(RainFormCalender.Combo1{0).Listindex + 1))
If Len(StartMonth) = 1 Then

StartMonth = Trim("0" & StartMonth)
End If
StartDay = Trim(RainFormCalender.Text1{0).Text)
If Len(StartDay) = 1 Then

StartDay = Trim("0" & StartDay)
End If

SqiCmd = "select ID,RainDay from RainDatabase
RainDataOnlyDay.RecordSource = SqlCmd

RainDataOnlyDay.Refresh

If (RainDBGridOnlyDay = Empty) Then
RainGraphOnlyDay.GraphData = 0
LabelText
Exit Sub

Else

a8
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DisplayOnlyDay

End If
If RainFormOption1.Check1 Value = 1 Then
RainFormOnlyDay.RainGraphOnlyDay.LineStats = gphMeanMinmax

End If
Label1 Caption = "Fnnateunmum = * & iMax & * HBwRS’

End Sub

Sub DisplayOnlyDay()
Dim k As Integer

Dim j As Integer

SqlCmd$ = *select distinctrow RainHour, Count{RainHour) as count from RainDatabase where rainyear=" &
StartYear & ™ and rainmonth="" & StartMonth &  and rainday=" & StartDay & "

SqlCmd$ = SqICmd$ & ° group by RainHour®

RainDataOnlyDay.RecordSource = SqiCmd$

RainDataOnlyDay .Refresh

Fork =1 To 24

If RainDBGridOnlyDay = Empty Then
LabelText
RainGraphOnlyDay.GraphData = 0

Exit Sub
Else

j = Val(RainDataOnlyDay.Recordset.[RainHourl)

If j = k Then

RainGraphOnlyDay.GraphData = 10 * {RainDataOnlyDay.Recordset.[Count])
iMax = iMax + 10 * {RainDataOnlyDay.Recordset.[Count])
RainDataOnlyDay.Recordset. MoveNext

Else

RainGraphOnlyDay.GraphData = 0

End If
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. End If

Next k

End Sub

Sub LabelText()

Dim k As Integer

Fork=1To 24

RainGraphOnlyDay.LabelText = CStrik) & ".00"
Next k

End Sub

Rainformonymonth.frm

Option Explicit

Dim StartYear As String

Dim StartMonth As String

Dim SqiCmd As String

Dim iMax As Integer

Private Sub Form_Load()

Dim i As Integer

iMax =0

Left = (Screen.Width - ScaleWidth) / 2
Top = (Screen.Height - ScaleHeight) / 2
Move Left, Top

if SelectGraph = "A" Then
RainGraphOnlyMonth.GraphType = gphBar2D
Elself SelectGraph = "B" Then
RainGraphOnlyMonth.GraphType = gphPie3D
Elself SelectGraph = "C" Then
RainGraphOnlyMonth.GraphType = gphLine
Elself SelectGraph = "D" Then
RainGraphOnlyMonth.GraphType = gphBar3D

End if
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StartYear = Trim{RainFormCalender.Text3(0). Text)
StartMonth = Trim(Str(RainFormCalender.Combo1(0).ListIndex + 1))
If Len{StartMonth) = 1 Then

StartMonth = Trim{"0" & StartMonth)
End If
SqiCmd = "select ID,RainDay from RainDatabase”
RainDataOnlyMonth.RecordSource = SgiCmd
RainDataOnlyMonth.Refresh

If (RainDBGridOnlyMonth = Empty) Then
RainGraphOnlyMonth.GraphData = 0
LabelText
Exit Sub

Else

DisplayOnlyMonth

End If
If RainFormOption1.Check1.Value = 1 Then

RainFormOnlyMonth.RainGraphOnlyMonth.LineStats = gphMeanMinmax

End If
Label1.Caption = "BUNUNIHUYMNA = * & iMax & * NAWAS

End Sub

Private Sub SSCommand1_Click()
Unload Me
End Sub

Private Sub SSCommand2_Click()
Dim Copy As Integer

On Error Resume Next

If Err Then MsgBox Error$(8012), 48
CommonDialog1.CancelError = True
CommonDialog1.PrinterDefault = True

CommonDialog1.Copies = 1
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CommonDialog1.ShowPrinter
For Copy = 1 To CommonDialog1.Copies
RainGraphOnlyMonth.DrawMode = gphPrint

' Next Copy

End Sub

Private Sub SSCommand3_Click({)
RainGraphOnlyMonth.DrawMode = gphCopy
End Sub

* Sub DisplayOnlyMonth()

Dim k As Integer

Dim j As Integer

SqlCmd$ = "select distinctrow RainDay, Count(RainDay) as count from RainDatabase where rainyear="" &
StartYear & " and rainmonth=" & StartMonth & ™"

SqiCmd$ = SqiCmd$ & " group by RainDay"

RainDataOnlyMonth.RecordSource = SgiCmd$

RainDataOnlyMonth.Refresh

For k = 1 To NumDay

If RainDBGridOnlyMonth = Empty Then
LabelText
RainGraphOnlyMonth.GraphData = 0
Exit Sub

Else

j = Val(RainDataOnlyMonth.Recordset.[RainDay})

If j =k Then

RainGraphOnlyMonth.GraphData = 10 * {RainDataOnlyMonth.Recordset.[Count])
iMax = iMax + 10 * (RainDataOnlyMonth.Recordset.[Count])
RainDataOnlyMonth.Recordset.MoveNext

Else

RainGraphOnlyMonth.GraphData = 0

End If

End If

Next k
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End Sub

Sub LabeiTextl()

Dim k As Integer

For k = 1 To NumDay
RainGraphOnlyMonth.LabelText = CStrik}

Next k

End Sub

Option Explicit

Dim StartYear As String
Dim StartMonth As String
Dim SqlCmd As String
Dim iMax As Integer
Private Sub Form_Load()
Dim i As Integer
iMax = 0 ,
Left = (Screen.Width - ScaleWidth) / 2
Top = (Screen.Height - ScaleHeight) / 2
Move Left, Top
if SelectGraph = "A" Then
RainGraphOnlyMonth.GraphType = gphBar2D
Elself SelectGraph = *B* Then
RainGraphOnlyMonth.GraphType = gphPie3D
Elself SelectGraph = "C" Then
RainGraphOnlyMonth.GraphType = gphLine
Elself SelectGraph = "D" Then
RainGraphOnlyMonth.GraphType = gphBar3D
End If
StartYear = Trim(RainFormCalender.Text3(0).Text)
StartMonth = Trim(Str(RainFormCalender.Combo1(0).ListIndex + 1))
If Len(StartMonth) = 1 Then

StartMonth = Trim(*'0" & StartMonth)
End If
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‘SqICmd = 'select ID,RainDay from RainDatabase"

RainDataOnlyMonth.RecordSource = SqiCmd

*RainDataOnlyMonth.Refresh

[f (RainDBGridOnlyMonth = Empty) Then
RainGraphOnlyMonth.GraphData = 0
LabelText
Exit Sub

Else

DisplayOnlyMonth

End If
I RainFormOption1.Check1.Value = 1 Then

RainFormOnlyMonth.RainGraphOnlyMonth.LineStats = gphMeanMinmax

End If

v v
Labelt Caption = "tFunauinslunianam = * & iMax & * Fdwme"

End Sub
Private Sub SSCommand1_Click{)
Unload Me

s End Sub
Private Sub SSCommand2_Click()
Dim Copy As Integer

On Error Resume Next

If Err Then MsgBox Error$(8012), 48
CommonDialog1.CancelError = True
CommonDialog1.PrinterDefault = True
CommonDialog1.Copies = 1
CommonDialog1.ShowPrinter

For Copy = 1 To CommonDialog1.Copies

RainGraphOnlyMonth.DrawMode = gphPrint

Next Copy

End Sub

Private Sub SSCommand3_Click()
RainGraphOnlyMonth.DrawMode = gphCopy
End Sub

Sub DisplayOnlyMonth()

Dim k As Integer
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Dim j As Integer

SqlCmd$ = "select distinctrow RainDay, Count{RainDay) as count from RainDatabase where rainyear="" &

StartYear & " and rainmonth=" & StartMonth & **
SqICmd$ = SqICmd$ & “ group by RainDay”
RainDataOnlyMonth.RecordSource = SqICmd$

RainDataOnlyMonth.Refresh

For k = 1 To NumDay

If RainDBGridOnlyMonth = Empty Then
LabelText
RainGraphOnlyMonth.GraphData = 0
Exit Sub

Else

j = Val(RainDataOnlyMonth.Recordset.[RainDay])

if j = k Then

RainGraphOnlyMonth.GraphData = 10 * (RainDataOnlyMonth.Recordset.[Count])
iMax = iMax + 10 * (RainDataOnlyMonth.Recordset.[Count])
RainDataOnlyMonth.Recordset.MoveNext

Else

RainGraphOnlyMonth.GraphData = 0

End If

End if

Next k

End Sub

Sub LabelText()

Dim k As Integer

For k = 1 To NumDay
RainGraphOnlyMonth.LabelText = CStr{k)
Next k

End Sub
Rainformonlyyear.frm
Option Explicit

Dim StartYear As String
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Dim SqlCmd As String

Dim iMax As Integer
Private Sub Form_Load{)
iMax = 0

Left = {Screen Width - ScaleWidth) / 2

Top = {Screen.Height - ScaleHeight) / 2
Move Left, Top

if SelectGraph = "A" Then
RainGraphOnlyYear.GraphType = gphBar2D
Elself SelectGraph = "B" Then
RainGraphOnlyYear.GraphType = gphPie3D
Elself SelectGraph = "C* Then
RainGraphOnlyYear.GraphType = gphLine
Eiself SelectGraph = "D° Then
RainGraphOnlyYear.GraphType = gphBar3D
End If

StartYear = Trim{RainFormCalender.Text3(0).Text)
SgiCmd = *select ID,RainYear from RainDatabase”
RainDataOnlyYear.RecordSource = SqlCmd

RainDataOnlyYear.Refresh

If RainDBGridOnlyYear = Empty Then
RainGraphOnlyYear.GraphData = 0
LabelText
Exit Sub

Else

DisplayOnlyYear

End If

If RainFormOption1.Check1.Value = 1 Then

RainFormOnlyYear.RainGraphOnlyYear.LineStats = gphMeanMinmax

End If

Label1 Caption = "USnautintluianns = * & iMax & * Hawms*

End Sub
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Private Sub SSCommand1_Click()
Unload Me
End Sub

Private Sub SSCommand2_Click(}

Dim Copy As Integer

On Error Resume Next

If Err Then MsgBox Error$(8012), 48

CommonDialog1.CancelError = True

CommonDialog1.PrinterDefault = True

CommonDialog1.Copies = 1

CommonDialog1.ShowPrinter

For Copy = 1 To CommonDialog1.Copies
RainGraphOnlyYear.DrawMode = gphPrint

Next Copy

End Sub

Private Sub SSCommand3_Click()
RainGraphOnlyYear.DrawMode = gphCopy
End Sub

Sub DisplayOnlyYear(}

Dim k As Integer

Dim j As Integer

SqiCmd$ = "select distinctrow RainMonth, Count(RainMonth) as count from RainDatabase where rainyear="

& StartYear & "' "
SqICmd$ = SqiCmd$ & " group by RainMonth*
RainDataOnlyYear.RecordSource = SqiCmd$

RainDataOnlyYear.Refresh

Fork=1To 12

If RainDBGridOnlyYear = Empty Then
LabelText
RainGraphOnlyYear.GraphData = 0
Exit Sub
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Else

j = Val{RainDataOnlyYear.Recordset.[RainMonth)
Jfj =k Then
RainGraphOnlyYear.GraphData = 10 * {RainDataOnlyYear.Recordset.[Count})
iMax = iMax + 10 * (RainDataOnlyYear.Recordset.[Count])
!RainDataOnlyYear.Recordset.MoveNext

Else

RainGraphOnlyYear.GraphData = 0

End If
End If
"Next k

End Sub

Sub LabelText()
RainGraphOnlyYear.NumPoints = 12
RainGraphOnlyYear.LabelText = "HN31AN"
RainGraphOnlyYear.LabelText = 'qumﬁ'uﬁ"
RainGraphOnlyYear LabelText = "RunAx’
RainGraphOnlyYear.LabelText = "N 181UW"
RainGraphOnlyYear.LabelText = "W®AAN
RainGraphOnlyYear LabelText = “NQu1tiw’
RainGraphOnlyYear.LabelText = "NgNJIAN"
RainGraphOnlyYear LabelText = "&an1AN"
RainGraphOnlyYear LabelText = "fiugngw’
RainGraphOnlyYear.LabelText = "RaAN"
RainGraphOnlyYear LabelText = “WAaNey’
RainGraphOnlyYear.LabelText = "fun1AN®
"End Sub
Rainformoption1frm

Option Explicit

Private Sub Form_Load()

Left = (Screen Width - ScaleWidth) / 2
Top = {Screen.Height - ScaleHeight) / 2
Move Left, Top
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Check1.Valye = 0

_ r g r
Check1.Caption = “uamannaiindusngs  gegn wastFunnindwade”
End Sub

Private Sub SSCommand1_Click()
Dim SelectGraph As String

UZEZZEZESZZSERXZEEZSS&8 22X

'RIQALLUNNAARN option

RN ENE IR RN R

:if SSOption1.Value = True Then
RainFormCalender.Show

Elself SSOption2.Value = True Then
RainFormAllYear.Show

Elself SSOption3.Value = True Then
If frmmain.MSComm?1.PortOpen = True Then
RainFormRealTime.Show
Else
MsgBox "NAIAANLN Connect UWWTFNNLLY', vbinformation + vbOKOnly, *Raingauge”
frmmain.Show
End

End If

End Sub

Private Sub SSCommand2_Click()
Unload Me
End Sub

Private Sub SSFramed._Click(}
End Sub
Private Sub Toolbar1_ButtonClick(ByVal Button As ComctiLib.Button)

TR AR R BB R ERARAPRARRRRRRRRERR

- o
RANTUATEINTNT IHUARINA

IRRBRRRRRBRRRBABRRRRRRRRRRRIINY
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Select Case Button.Key
'Case A
EZEEEXEIEREEEERZ S
"nINLYIS 2 T5
IRRRERRERRARRRRRE
‘GraphBar2D
SelectGraph = "A"
Case ‘B

TEREEARERRERRERRRER

' NPINNNAN
EERREERRREREREER
‘GraphPie
SelectGraph = "B*
Case "'C’

TRERERRRRRRRRRE RS

'y

TRERRIRRRARRRREERR

'GraphLine
SelectGraph = ‘C"
Case D"

TERERRRBRERRRTRRR

‘NPT 3 NR
REEEIRTEIERRRRRS
'GraphBar3D
SelectGraph = D"
End Select

End Sub

Rainformrealtime.frm
Dim n As Integer
Dim buffer As Variant
Dim X(2) As Integer
Dim Y(2) As Integer
Dim Signal As Integer
Dim R1 As Integer

Dim LastR1 As Integer
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Dim Store As Integer

Private Sub Form_Load(}
Left = {Screen.Width - ScaleWidth) / 2
Top = (Screen.Height - ScaleHeight) / 2

Move Left, Top

Line1(0).X1 = monitor.ScaleLeft + 50
Line1(0).X2 = monitor.ScaleLeft + 50
Line2.X2 = Line1{0).X1
Line2.X1 = Line1{0).X1 - 10
Line1{4).X2 = Line2.X1
Line1{4).X1 = Line2.X2
Line1(2).X2 = Line2.X2 + 10
Line1(2).X1 = Line2.X2
Line1{1).X1 = Line2.X2
Line1{1).X2 = monitor.ScaleWidth - 45
Line1(5).X1 = Line1(1).X2 - 20
Line1(5).X2 = Line1(1).X2
Line1(3}.X1 = Line1(5).X1
Line1{3).X2 = Line1(5).X2
ImgOff.ZOrder
X(0} = Line1(1}.X1
Y(0} = Line1{1).Y1 - 2
R1=0
LastR1 =0

Store = 0
imgOn.ZOrder
Timer1.Enabled = True
Timer2.Enabled = True
End Sub

Public Sub Timer1_Timer({}

Signal = 0
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* If Label3.Caption <> Empty Then
§
Signal = 1
: End If

IbeKmitl.Caption = Format{Now, "dddd,d,mmmm,yyyy")

Bl T T ———

Ibetime.Caption = Format{Now - starttime, "hh:nn:ss”) & * *

sec! = Val(Format{Now - starttime, "ss:"))

n=n+{sec! + 1)/ (sec! + 1) 'set any second=1 & sum(time 2 minute} plot x=5760-360=5400

‘plot use 2 Min. plot dot=5400/100=54

TR PR e R e

X1)=n*5

Y(1) = (Line1(1).Y1 - 2) - (Signal * 140)
X{2) = Line1(1).X1 + X(1)
monitor.DrawWidth = 3

monitor.PSet (X(0), Y(0)), RGB(255, 0, 0)
monitor.Line -(X(2), Y(1)}, RGB(255, 0, 0)
X(0) = X(2)

Y0} = Y(1)

If Signal >= 1 Then Signal = 0

If monitor.CurrentX = Line1(1).X2 Then

n=0

T W o ST Vel e W h e b ——TT A vy,

monitor.Cls

X(0) = Line1(1).X1
Y(0) = Line1(1).Y1 - 2
End If

End Sub

B SR ————
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Private Sub CmdExit_Click{index As Integer)
Unload Me
End Sub

T Yo

Private Sub Timer2_Timer()
Static R1Last
R1 = R1 + Val{Label3.Caption)

—

If R1 <> R1last Then

=T am  mem o
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Gaugel.Value = R1
Rilast = R1
If Gauge1.Value = Gaugel.Max Then
Store = Store + R1
Rilast =0
R1=0
End If
End If

Label1 Caption = "3u1tuundY = " & Str(10 * (Store + R1)) & * mm"

End Sub
Dim n As Integer
Dim buffer As Variant
Dim X(2) As Integer
Dim Y(2) As Integer
Dim Signal As Integer
Dim R1 As Integer
Dim LastR1 As Integer
Dim Store As Integer
Private Sub Form_Load()
Left = (Screen.Width - ScaleWidth) / 2
Top = (Screen.Height - ScaleHeight) / 2
Move Left, Top
\
Line1(0).X1 = monitor.ScaleLeft + 60
Line1{0).X2 = monitor.Scaleleft + 50
Line2.X2 = Line1(0).X1
Line2.X1 = Line1(0).X1 - 10
Line1{4).X2 = Line2.X1
Line1(4).X1 = Line2.X2
Line1{2).X2 = Line2.X2 + 10
Line1{2).X1 = Line2.X2
Line1(1).X1 = Line2.X2
Line1(1).X2 = monitor.ScaleWidth - 45
Line1(5).X1 = Line1{1}.X2 - 20
Line1(5).X2 = Line1(1).X2
Line1{3).X1 = Line1({5).X1

a3
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Line1(3).X2 = Line1(5).X2
: ImgOff.ZOrder
E X{0) = Line1(1).X1
l Y(0) = Line1{1).Y1 - 2
‘ R1=0
! LastR1 = 0

L3

Store = 0

13
f ImgOn.ZOrder
Timer1.Enabled = True

"Timer2.Enabled = True

[ End Sub
Public Sub Timer1_Timer({}

Signal = 0
If Labe!3.Caption <> Empty Then

4
i
|
i
]
i
¢ Signal =
14

tbeKmit.Caption = Format{Now, *dddd,d,mmmm,yyyy)

} Ibetime.Caption = Format(Now - starttime, *hh:nn:ss®) & **

sec! = Val{Format{Now - starttime, "ss:")
n=n+(secl + 1)/ (sec! + 1) 'set any second=1 & sum(time 2 minute) plot x=5760-360=5400

‘ ‘olot use 2 Min, plot dot=5400/100=54

X1)=n*5

Y(1) = (Line1(1).Y1 - 2) - (Signal * 140)
X(2) = Line1(1).X1 + X{1)
monitor.DrawWidth = 3

monitor.PSet (X(0), Y(0)), RGB(255, 0, 0)
monitor.Line -(X{2), Y{1}), RGB{255, 0, 0)

TN e — T

X{0) = X{2)

Y(0) = Y(1)

If Signal >= 1 Then Signal = 0

If monitor.CurrentX = Line1{1).X2 Then

T esleypn X S Oy e e e g1

n=0

Ll

monitor.Cls
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X(0) = Line1(1).X1
Y(0) = Line1{1).Y1 - 2
End If

End Sub

Private Sub CmdExit_Click{index As Integer)

Unload Me
End Sub

Private Sub Timer2_Timer({)

Static R1lLast
R1 = R1 + Val(Labei3.Caption)

If R1 <> Rilast Then
Gauge1l Value = R1

RiLast = Rl
If Gauge1.Value = Gaugel.Max Then

Store = Store + R1
Rilast =0
Ri=0
End If

End If

Labelt Caption = "UHnouuely = * & Str(10 * (Store + R1) & * mm*

End Sub



AMHHUIN 3. Data Sheet

- Data Sheet IC AT89CS1

' Data Sheet IC DS1202
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- Data Sheet IC 62256
- Data Sheet IC MAX232

| - Data Sheet IC 74LS373
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DALLAS

SEMICONDUCTOR

DS1202, DS12028

DS1202, DS1202S
Serial Timekeeping Chip

FEATURES

® Realtime clock counts secqnds, minutes, hours, date
of the month, month, day of the week, and year with
leap year compensation valid up to 2100

® 24 x 8 RAM for scratchpad data storage
® Serial I/O for minimum pin count

® 2.0-5.5 volt full operation

® Uses less than 300 nA at 2 volts

¢ Single—byte or multiple—byte (burst mode) data trans-
fer for read or write of clock or RAM data

® 8—pin DIP or optional 16—pin SOIC for surface mo : 4

® Simple 3—wire interface

HMATION
in DIP
Nz 16—pin SOIC
D&12025-8  8-pin SOIC
DS1202N  8—pin DIP (IND)
DS1202SN 16—pin SOIC (IND)

DS1202SN-8 8—pin SOIC (IND)

DESCRIPTION

The DS1202 Serial Timekeeping Chip contains a real
time clock/calendar and 24 bytes of static RAM. it com-
municates with a microprocessor via a simple serial in-
terface. The real time clock/calendar provides seconds,
minutes, hours, day, date, month, and year information.
The end of the month date is automatically adjusted for
months with less than 31 days, including corrections for
leap year. The clock operates In either the 24—hour or
12-hour format with an AM/PM Indicator. Interfacing the

\w“ﬁv -

PIN ASSIGNMENT
Ncl] 1 8 Voo
x1d 2 70 scx §
xz2[] s s(dJ o [y
anDf] 4 5 ﬁ(;%%&%&
¥

& @ﬁ% 8-PIN SOIC

(208 mit)

NeOId 1 16 [T Vee
NeOd 2 15 0 NC
X1001] 3 14 [ SCLK
NcOd 4 13 0 NC
X2[T] 5 12 3 o
NCLIO & 11 10 Nc
NcOr 7 10 1O NC
GNDOII] s 9 [T RST
16-PIN SOIC
PIN DESCRIPTION
NC — No Connection
X1, X2 — 32.768 KHz Crystal Input
GND — Ground
RST — Reset
[[e] — Data Input/Output
SCLK —~ Serial Clock
Voo — Power Supply Pin

DS1202 with a microprocessor is simplified by using
synchronous sertal communication. Only three wires
are required to communicate with the clock/RAM: (1)
RST (Reset), (2) VO (Data ling), and {3) SCLK (Serial
clock). Data can be transferred o and from the clock/
RAM one byte at a time or in a burst of up to 24 bytes.
The DS1202 is designed to operate on very low power
and retain data and clock informattion on less than 1 mi-
crowatt.

050898 1/11
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DS1202, DS12028

OPERATION

The main elements of the Serlal Timekeeper are shown

In Figure 1: shift register, control logic, oscillator, real
time clock, and RAM. To Initiate any transfer of data,
RST is taken high and elght bits are loaded into the shift
reglister providing both address and command informa-
tion. Data s serially input on the rising edge of the SCLK.
The first eight bits specify which of 32 bytes will be ac-
cessed, whether a read or write cycle will take piacs,
and whether a byle or burst mode transfer is to occur.
After the first eight clock cycles have occurred which
load the command word Into the shift register, additional
clocks will output data for aread or Input data for a write.

DS1202 BLOCK DIAGRAM Figure 1

The number of clock pulses equals eight plus eight for
byte mode or eight plus up to 192 for burst mode.

COMMAND BYTE
The command byte is shown In Figure 2. Each data

transfer is initiated by a command byte. The MSB (Bit 7)
must be a logic 1. If it is zero, further action wili be termi-
nated. Bit 6 specifles clock/calendar data if logic 0 or
RAM data if logic 1. Bits one through five spacify the
designated registers to be input or output, and the LSB
(Bit 0) specifies a write operation (input) if logic 0 or read
operation (output) if logic 1. The command byle is al-
ways input starting with the LSB (blt 0). ‘f@

%%@g

ot

AT

32.768 KHz

x2
vo
—_— OSCILLATOR
AND DIVIDER
y
'gggiTsSHﬂaFr“\* DATABUS
ER A
e O
S amm
Tl
TSCLK
RST
SOMMAND AND, ADDRESS BUS > 24 X 8 RAM
ADDRESS/COMMAND BYTE Figure 2
7 8 5 4 3 2 1 0
1 RAM | M A3 A2 A A0 RO~
oK W

050898 2/11
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DS1202, DS12028

RESET AND CLOCK CONTROL

All daia transfers are Inttlated by driving the RST input
high. The RST Input serves two functions. First, RST
turns on the control logic which aliows access to the shift
register for the address/command sequence. Second,
the RST signal provides a method of terminating either
single byte or multiple byte data transfer. A clock cyclels
a sequence of a falling edge followed by a rising edge.
For data inputs, data must be valid during the rising
edge of the clock and data bits are output on t he falling
edge of clock. All data transfer terminates If the RST in-
put is low and the I/O pin goes to a high impedance
state. Data transfer Is illustrated in Figure 3.

DATA INPUT
Following the eight SCLK cycles that input a write com-

mand byte, a data byte is input on the rising edge of the
next eight SCLK cycles. Additional SCLK cycles are ig-
nored should they inadvertently occur. Data is input
startingwith bit 0. Due to the inherent nature of the logic
state machine, writing times containing an absolute
value of “59" seconds should be avoided.

2

-DATA OUTPUT ) m§
Following the elght SCLK cycles that i@%@« com-
mand byte, a data byte is output Bh ¥ Yalling edge of

R%%% the firstdata bitto

the next eight SCLK cyclasf!
be transmitted ocgursn rst falling edge after the
last bit of the cgffiny ‘@d e Is written. Additional SCLK

cycles r@%s ihe data bytes should they inadver-
tonyd o long as RST remains high. This opera-
{isharnits continuous burst mode read capabllity.
Dala is output starting with bit 0.

BURST MODE
Burst mode may be specified for either the clock/calen-

dar or the RAM registers by addressinglocation 31 deci-
mal (address/command bits one through five = logical
one). As before, bit six specified clock or RAM and bit 0
specifias read or write. There is no data storage capac-
ity at locatlons 8 through 31 In the Clock/Calendar Reg-
Isters or locations 24 through 31 in the RAM ragisters.
When writing to the clock registers in the burst mode,
the first eight registers must be written in order for the
data to be transforred.

However, when writing to RAM In burst mode It is not
necessary to write all 24 bytes for the data to transfer.

Each byte that is written to will be transferred to RAM
regardless of whether all 24 bytes are written or not.

CLOCK/CALENDAR

The clock/calendar is contained in eight write/read reg-
isters as shown in Figure 4. Data contained in the clock/
calendar registers Is in binary coded decimal format

(BCD).

CLOCK HALT FLAG
Bit 7 of the seconds register is defined as the clock halt

fiag. When this bit Is set to logic 1, the clock os: "%is
stopped and the DS1202 is placed into 2o power
standby mode with a current drain g\gm\%%én 100

nanoamps. When this bit is V\g’@}%\%&‘; ic 0, the clock
will star. RS L
Rt -
AM-P -
lect

M —ﬁ E
Bit 7 @oum register is defined as the 12— or
z§\§& ode select bit. When high, the 12—hour mode
S

ed. In the 12-hour mode, bit 5 Is the AM/PM bit

the second 10 hour bit (20-23 hours).

o
Ay
%&%@‘Xﬁwth logic high being PM. In the 24-hour mode, bit 5 is

WRITE PROTECT BIT

Bit 7 of the control register is the write protect bit. The
first seven bits (bits 0—6) are forced to zero and will al-
ways read azero when read. Before any write operation
to the clock or RAM, bit 7 must be zero. When high, the
write protect bit provents a write operation to any other
register.

CLOCK/CALENDAR BURST MODE

The clock/calendar command byte specifies burst
mode operation. In this mode the eight clock/calendar
registers can be cornisecutively read or written (see Fig-
ure 4) starting with bit O of address 0.

RAM
The static RAM Is 24 x 8 bytes addressed consecutively

in the RAM address space.

RAM BURST MODE

The RAM command byte specifies burst mode opera-
tion. In this mode, the 24 RAM reglsters can be consec-
utively read or written (see Figure 4) starting with bit 0 of
address 0.

050898 3/11
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DS51202, DS12028

REGISTER SUMMARY
A register data format summary {s shown In Figure 4.

CRYSTAL SELECTION

A 32.768 KHz crystal, can be directly connected to the
DS1202 via pins 2 and 3 (X1, X2). The crystal selected
for use should have aspecified load capacitance {(CL) of
6 pF. The crystalis connected directly to the X1 and X2

DATA TRANSFER SUMMARY Figure 3
SINGLE BYTE TRANSFER

SCLK

pins. There is no need for external capacitors or resis-
tors. Note: X1 and X2 are very high impedance nodes.
It Is recommended that they and the crystal be guard-
ringed with ground and that high frequency signals be
kept away from the crystal area. For more information
on crystal selection and crystal layout considerations,
please consult Application Note 58, “Crystal Consider-
ations with Dallas Real Time Clocks".

RST —J

2 3 4 5 ]

7

vo --——(R/:v‘lm;LmlAzlmlmlnﬁl 1|

i I

ADDRESS COMMAND

BURST MODE TRANSFER

SCLK

RST

2 3 4 5 6 7 0 1 2 4 5 6 7
ol ololofasf [ [ T T T [ | )>—
ADDRESS COMMAND DATA VO BYTE t DATA /O BYTEN
FUNCTION BYTE N SCLKn
CLOCK 8 72
RAM 24 200

050898 4/11
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DS1202, DS12028

REGISTER ADDRESS/DEFINITION Figure 4

REGISTER ADDRESS
A. CLOCK
7 6 5

SEC| 1 0 [+]

Z|

MIN{ 1 0 0

Z|

HR} 1 0 0

=

DATE} 1 0 0

£

B. RAM

RAMO| 1 1 0

£l

RAM 23{ 1 1 1

RAM
BURST

3

REGISTER DEFINITION
00-59 | CH 10 SEC SEC
T
o059 0 10 MIN MIN
01-12| 127 10
ooz3| 24 | © [ap| ™
o
0130f o [ o | 10DATE
1w MONTH
oo DAY
YEAR
FORCED TO ZERO

RAM DATA O

RAM DATA 23

050898 5/11
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DS 1202, DS12028

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground —0.3Vto +7.0V
Operating Temperature 0°Cto 70°C
Storage Temperature —-55°C to +125°C
Soldering Temperature 260°C for 10 seconds

* Thisis astress ratingonly and functional operation of the device atthese orany other conditions above those
indicated in the operation sections of this specification is notimplied. Exposure to absolute maximum rating
conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Supply Vollage Vece 2.0 55 \) Ew &X
Logic 1 Input Vi 2.0 Voot+0.3 @\g \ ; > \ﬁ

' Voe=20V | 0.3 +03¢ w
Logic 0 Input Vi sy Yy px - S 1

DC ELECTRICAL CHARACTERISTICS N {0°C to 70°C; Voe = 2.0 to 5.5V*)
PARAMETER SYMBOL .., \;ﬁ TYP MAX UNITS | NOTES
Input Leakage TR A +500 pA 6
1/O Leakage R +500 HA 6

AR
Logic 1 Output _ 0\ ¥;\%H zz:z\\: ;:i v 2
Vee=2V 0.4
Vo \ 3
Veo=5V 04
Veoo=2V 04
o6 [ gomsv 2 | ™ >
Voc=2V 03
Timekeeping Current lect Y ] A 4
Veoo=2V 100
Leakage Current lcc2 Ty 100 nA 10

*Unless otherwise noted.

CAPACITANCE (ta = 25°C)
PARAMETER SYMBOL | CONDITION TYP MAX UNITS NOTES
Input Capacitance C 5 pF

1/O Capacitance Cio 10 pF
Crystal Capacitance Cx 6 pF

050898 6/11
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DS1202, DS1202S

AC ELECTRICAL CHARACTERISTICS

(0°C to 70°C; Ve = 2.0 to 5.5V*)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Vee=2V | 200
Data to CLK Setup toc Y 50 ns 7
CC=
Voe=2V 280
CLK to Data Hold tcoH VY o ns 7
. o=
Vee=2V 800
CLK to Data Delay tcop Y 200 ns 7,8,9
oc=
Vee=2V
CLK Low Time toL Veer5Y
ce=
CLK High Time
CLK Frequency
CLK Rise and Fall
RST to CLK Setup ] us 7
L\ 1000
CLKIoRSTHold  #™\aub ns 7
e Rl Voo=5V | 250
\‘\g@ Vec=2V 4
RST Inqﬁe { town Ver5V ] Hs 7
. CC=
\ Vog=2V 280
to /O High Z tcoz Y 2o ns 7
Cc:

*Unless otherwise noted.

050898 7/11
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TIMING DIAGRAM: READ DATA TRANSFER Figure 5

RESET
tco

L

CLOCK
coH tcoppe—
toc —» icpz I‘—
OB v f:X > X3
COMMAND BYTE W{x%&‘*
f ARt
TIMING DIAGRAM: WRITE DATA TRANSFER Figure 6 o N% X\‘Q

o

NOTES:

1. All voltages are referenced to ground.

2. Loglc one voltages are specifled at a source current of 1 mA at Vgg=5V and 0.4 mA at Vg=2V, Von=Vcc for
capacitive loads.

3. Loglc zero voltages are specifled at a sink current of 4 mA al Vgc=5V and 1.5 mA at Vgg=2V.
4. lgcy Is specified with 1/0 open, RST set to a loglc 0, and clock halt flag=0 (oscillator enabled).

Icc Is specified with the /O pin open, RST high, SCLK=2 MHz at V¢c=5V; SCLK=500 KHz, Vcc=2V and clock
hatt flag=0 (osclllator enabled).

o

RST, SCLK, and /O all have 40K pull-down resistors to ground.
Measured at Vi=2.0V or V) =0.8V and 10 ms maximum rise and fall ime.

. Measured at Vgu=2.4V or Vg =0.4V.

© P N>

. Load capacitance = 50 pF.

050898 &/11



DS1202, DS12028

10. loce is specified with RST, /O, and SCLK open. The clock halt flag must be set fo loglc one (oscillator disabled).

11. At power—up, RST must be at a logic 0 until Voo 22 volts. Also, SCLK must be at a logic 0 when R3T Is driven
to a logic one state.

12. If tcy excesds 100 ms with RST in a loglc one stats, then Icc may briefly exceed Igg specification.

.
T I O ST D oy S el e e e — po—

——— T W -

e rerc— - —— -

DS1202 SERIAL TIMEKEEPER 8-PiN DIP

8 5

PKG

A IN.
MM

B IN.
MM

C N
MM

D Ny Fic0.30
E

FIN. | o110 | 0140
MM
G N, | ooso | o110
MM
HIN. | o320 | o370
MM
JIN. | ooos | o012
MM
KIN. | 0015 | o021
MM
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DS51202, DS12028

e T i IR G TERER, R TR T R B U ey W e e o —— R VR S e ATHE AV o
=

DS1202S SERIAL TIMEKEEPER 16-PIN SOIC

K fe G e

¢

HEEH

HEHH HHH T;T

i %@&

s
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DS1202, DS12028

DS1202S8 8-PIN SOIC 200 MIL

ko] afe

i

B H

3|

0-8 deg. ty]

PKa

0.84
213
0.050 BSC
MM 1.27BSC
H N 0.302 0.318
MM 7.67 8.07
JIN. 0.006 0.010
MM 0.152 0.254
K IN. 0.013 0.020
MM 0.33 0.508
LIN. 0.19 0.030
MM 4.83 0.762
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; HM62256B Series
}
f 256k SRAM (32-kword x 8-bit)
; HITACHI

ADE-203-135F (Z)
} Rev. 6.0
’ Nov. 13, 1997
EDescription

i

: The Hitachi HM62256B Series is a CMOS static RAM organized 32,768-word x 8-bit. It rgalizes higher
!performance and low power consumption by employing 0.8 um Hi-CMOS process technology. The
. device, packaged in 8 x 14 mm TSOP, 8 X 13.4 mm TSOP with thickness of 1.2 mm, 450 mil SOP (foot
t print pitch width), 600 mil plastic DIP, or 300 mil plastic DIP, is available for high density mounting. It

offers low power standby power dissipation; therefore, it is suitable for battery backup systems.
]

Features

'e Single 5.0 V supply: 5.0 V10%

» &  Access time: 55 ns/70 ns/85 ns (max)
Power dissipation:

— Active: 25 mW (typ) (f= 1 MHz)
— Standby: 1.0 uW (typ)
Completely static memory

— No clock or timing strobe required
Equal access and cycle times
Common data input and output

— Three state output

o Directly TTL compatible all inputs and outputs
o Battery backup operation
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. HM62256B Series

b,
Ordering Information

_Type No. Accesstime  Package
 HM62256BLP-7 70 ns 600-mil 28-pin plastic DIP (DP-28)
{ fime2256BLP-7SL 70ns
[ HM62256BLSP-7 70 ns 300-mil 28-pin plastic DIP (DP-28NA)
* HM62256BLSP-7SL 70 ns
, HM62256BLFP-7T 70 ns 450-mil 28-pin plastic SOP (FP-28DA)
: HM62256BLFP-5SLT 55 ns
. HM62256BLFP-7SLT 70 ns
; HM62256BLFP-7ULT 70 ns
. HM62256BLT-8 85 ns 8 mm x 14 mm 32-pin TSOP (TFP-32DA)
HM62256BLT-7SL 70 ns
1 HM62256BLTM-8 85ns 8 mm x 13.4 mm 28-pin TSOP (TFP-28DA)
HM62256BLTM-5SL 55 ns
HM62256BLTM-7SL 70 ns
! HM62256BLTM-7UL 70 ns
Pin Arrangement
1]
HM62256BLP/BLFP/BLSP Series
E aat N~ 28 v
A12[ ]2 27 _|WE
[ A7 []8 26 ] A13
A [ |4 25| | A8
As [ 15 24 1 A9
a A4 [ |6 23] A1
| A3 [ 17 22| |OE
{ A2 [ |8 21 ] At0
A1 ]9 20| _|C8S
Ao |10 19| ] voz
yoo[ | 11 18] vos
yo1[_]12 17[_] vos
: voz2[ |13 16 [ ] 104
Ves [ 14 15| ] vo3
(Top view)
&
i
'

HITACHI
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HM62256B Series
"Block Diagram
f
]
{ (MSB) A120—] —o Vg
g o o] v
f! A7 o0— : .
}! A6 O— i Row . Mesr:lgrlxgtnx
A8 © : Decoder| *
A130—
\ A140—
‘ A4 o i}
] (LSB) A3 o— ¢ —
E i 1
Voo i [ Column /O :
i Input Column Decoder
: Data
i Control :
Yo7 Ot 2 A
S1d & L &) I
A2!1A1 AOA10 A9 A11 R : :
(LSBY (MSB) I
H P ! :
’ — [l
€8 o——— Timing Pulse Generator
WEo—— | Read/Write Control
§
; OEo
i
¥
1
I
F
|
t
[}
%
¢
4
HITACHI
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HM62256B Series

¥ .
»Package Dimensions
i HM62256BLP Series (DP-28)
¥
}
H Unit: mm
35.6
28 36.5 Max
{ [ O O o B e O s S s O s A e O e o O o N o B s A
5 3
b T =
@l
{18 i e o I s o 6 g B s B
1 14
1.2
15.24
3
=
o
M~
7}
£
=
3 0.25:33¢ ||
[aV] o
0°—-15°
Hitachi Code DP-28
JEDEC —
. EIAJ Conforms
: Weight (reference vaiue)| 4.6 g

—
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MAXZ202E. -IWAXZ 13E, MAX232WX24 T1E
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;-_*15kV ESD-Protected, +5V RS-232 Transceivers

|
i
3
ABSOLUTE MAXIMUM RATINGS

VOC cverereniinesnsennssnessstssssecosensssessasssssssssssssnsansasesacons -0.3Vto +6V
Vv, (Vee - 0.3V) to + 14V
Ve et sess st e s ses e e snene -14V 10 +0.3V
Input Voliages
;T IN 0.3Vio (V+ + 0.3V)
R TN coeciertesreenistseenessossessesssssnssnssessnensasesnresessessassessass snssrans 30V
Outpuz Voltages
ET_OUT s smsaninsiss s (V--0.3V) to (V+ + 0.3V)
¥ R_OUT -0.3V o (Voo + 0.3V)
Short-Circuit Duration, T_ OUT .................................... Continuous
Continuous Power Dissipation (TA = +70°C)
16-Pin Plastc DIP (derate 10.53mW/°C above +70°C)....842mW

16-Pin Narrow SO (derate 8.70mW/°C above +70°C) .....696mW
} 16-Pin Wide SO (derate 9.52mW/°C above +70°C) ......762mW
! Po-Pin Plastic DIP (derate 11.11mW/°C above +70°C)...889mW

20-Pin SO (derate 10.00mW/°C abave +70°C)............. 800mwW
24-Pin Narrow Plastic DIP

(derate 13.33MW/°C above +70°C) .uwveevenereersecesssesaens 1.07wW
24-Pin Wide Plastic DIP

(derate 14.29MW/°C above +70°C) ....cceerrveereeisersismsanens 1.14W
24-Pin SO (derate 11.76mW/°C above +7 -
24-Pin SSOP (derate 8.00mW/°C above +70°C)
28-Pin SO (derate 12.50mW/°C above +70°C)...
2B-Pin SSOP (derate 9.52mW/°C above +70"C) .......... 762mW
Operating Temperature Ranges

MAX2_ _EC_ _ oeeererrereeeerennenne 0°Cto +79°C
MAX2_ _EE__. -40°C to +85°C
Storage Temperature Range .......ccuweiivereranns -65°C 10 +165°C
Lead Temperature (soldering, 1058C) .......cuuveeervecareruerees +300°C

! Stresses beyond those fsted under "Absolute Maximum Ratings " may cause permanent damage (o the device, These are stress ratings ontly, and functibnal
operation of the device ot these or any other condiions beyond those indkcated in the opevational sections of the specifications is not implied. Expasure to
K absolute maximum rating conditlans for extended periods may affect device reabilly.

'ELECTRICAL CHARACTERISTICS

'(VCC = +5V +10% for MAX202E/206E/208E/211E/213E/232E/241E: Ve = +5V +5% for MAX203E/205E/207E; C1-C4 = 0.1pF for
MAX202E/206E/207E/208E/211E/213E; C1-C4 = TuF for MAX232E/241E; Ta = TMIN to TMAX: unless otherwise noted. Typical values

areat Ta = +25°C.)

PARAMETER [symBoOL CONDITIONS MIN TYP MAX |UNMS
DC CHARACTERISTICS
MAX202€/203E 8 15
‘ MAX205E-208E M 20
:| Vee Supply Current Icc No load, Ta = +25°C MAX211E/213E 14 20 mA
t MAX232E 5 10
. MAX241E 7 15
MAX205E/206E 1 10

Shutdown Supply Current TA = +25°C, Figure 1 MAX211E/241E 1 10 pA
i MAX213E 15 50

LOGIC
[ Input Pult-Up Current T_IN = OV (MAX205E-208E/211E/2136/241E) 15 200 A
¢ input Leakage Current T_IN = OV to Vcc (MAX202E/203E/232E) +10 pA
[
i T_IN; EN, SADN (MAX213E) or
i nput Threshold Low VIL | EX. SHDN (MAX205€-208E/211E/241E) 08 v

TN 20
# | Input Threshold High ViH | EN, SFDN (MAX213E) or EN, SHDN 24 v
i (MAX205E-208€/211E/241E) :
! R_OUT; louT = 3.2mA (MAX202E/203E/232E) or
! Output Voitage Low VOL | 19yt = 1.6mA (MAX205E/208E/211E/213E/241E) 0.4 v
; | Output Voltage High VoH R_OUT; lout = -1.0mA 3.5 Vec-0.4 \
EN = Ve, EN = OV, OV < Rour s Vee

¥ . * 3
E Output Leakage Current MAX205€-208E/21 1E/213E/241E outputs disabled 005 £10 | pA
t 2 MAXIMN
3
4
E
, .
3
| > @O
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+15kV ESD-Protected, +5V RS-232 Transceivers

ELECTRICAL CHARACTERISTICS (continued)

(Vee = +5V +10% for MAX202E/206E/208E/211E/213E/232E/241E; Ve = +5V £5% for MAX203E/205E/207E; C1-C4 = O,1pF for
MAX202E/206E/207E/208E/211E/213E; C1-C4 = 1yF for MAX232E/241E; TA = TMiN to Timax; unless otherwise noted. Typical values

are at Ta = +25°C.)

FLZXVIN/ICECX VN ‘TELZXVIN-TZ0ZX VN

{EC1000-4-2, Air-Gap Discharge

PARAMETER SYMBOL CONDITIONS [ MIN  TYP  MAX [ UNITS
EIA/TIA-232E RECEIVER INPUTS
Input Vokage Range -30 30 \
All parts, normal operation 0.8 1.2
input Threshold Low Ta=2Z¥C | MAX213E. SFON - OV, 06 15 v
ce EN = Vce : :
All pants, normal operation 1.7 2.4
. Ta = +25°C,
Input Threshold High Voc = 5V MAX213E (R4, RS), 15 24 v
SHDN = 0V. EN = Vce ’ .
Input Hysteresis Vcce = 5V, no hysteresis in shutdown 0.2 0.5 10 v
Input Resistance Ta = +25°C, Vcc = 5V 3 5 7 kQ
EIA/TIA-232E TRANSMITTER OUTPUTS
Output Voltage Swing All drivers loaded with 3kQ to ground (Note 1) +5 +9 v
Output Resistance Vee = Ve = V- = 0V, Vour = =2V 300 Q
Output Short-Circuit Current +10 +60 mA
TIMING CHARACTERISTICS
. RL = 3k to 7k}, CL = SOpF to 1000pF,
Maximum Data Rate one transmitter switching 120 kbps
All parts, normal operation 0.5 10
Receiver Propagation Delay (;m’; CL = 150pF MAX213E (R4, RS), A 10 ps
SHDON = OV, EN = Vee
. . MAX205E/206E/211E/213E/241E normal
Receiver Output Enable Time operation, Figure 2 600 ns
| . . MAX205E/206E/211E/213E/241E normal
Receiver Ouﬂ(put Disable Time operation, Figure 2 200 ns
Transmitter Propagation Delay ttilhT_Tr' R = 3kQ, C_ = 2500pF, all transmitters loaded 2 ¥s
TA = +25°C, VCC = 5V, RL = 3kQ2 10 7k,
Transition-Region Slew Rate CL = 50pf to 1000pf, measured from -3V to 3 6 30 Vips
+3Vor +3Vto -3V, Figure 3
ESD PERFORMANCE: TRANSMITTER OUTPUTS, RECEIVER INPUTS
Human Body Mode! +15
ESD-Protection Voltage IEC1000-4-2, Comtact Discharge +8 kV
+15

Note 1: MAX211EE_ _ tested with Ve = +5V +5%.

MAXIMN



MAX202E-MAX213E, MAX232E/MAX241E
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i
E.t 15kV ESD-Protected, +5V RS-232 Transceivers

Typical Operating Characteristics

(Typical Operating Circuits, Ve = +5V, TA = +25 °C, uniess otherwise noted.)

A o e —ET g o

MAX232¢ MAX202E/MAX203E MAX241E
TRANSMITTER OUTPUT VOLTAGE TRANSMITTER OUTPUT VOLTAGE TRANSMITTER OUTPUT VOLTAGE
vs. LOAB CAPACITANCE vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE
a0 T T o1 T T T g 8.0 T T T T 8.0 T 3
ALL TRANSMITTERS LOADED ALL TRANSMITTERS LOADED | ALL TRANSMITTERS LOADED
DATA RATE = 120kps_| | § DATARATE - 120kbps |3 \ | | DATARATE - 120kps
15 \ Ry = 30 5 Ry = kQ N 15 \ \\ Ry« %02 T
T N < 10 N l Y LN ] [
' 2 o Veg = 5.5V
I g 65 \‘\ Vo - 55V 8 65 Z \\ Vec - 55V 3 65 \\ \\ A}
. 3 N A ARl NG AV 4 it N
P = V5.0V = AN =
I 2o AN AN S 60 1N N\ S &0 Ny .;\\ \‘ ;
! NNEAN NUANAN NN
] s X = \ 55 f’r < N N 55 AL ¥
Vegs 45V N vedeasi Ny [N HERNEN \\
¥ 5.0 - N 5.0 T B N N 50 {1 N N
\ 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
l LOAD CAPACITANGE (pF) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pf)
I -~
!
&
F
,i MAX211EMAXZ13E MAX211EMAX2 1IEMAX241E
; TRANSMITTER OUTPUT VOLTAGE TRANSMITTER SLEW RATE
ws. LOAD CAPACITANCE vs. LOAD CAPACITANCE
i 80 T T 1 1 |§ 0 T T Ty
P ALL TRANSMITTERS LOADED ALL TRANSMITTERS LOADED
DATARATE-!ZMVS___E DATA RATE - 120kps | |3
\ 15 \ R=%Q 25 RL-30 $
70 P 2 20 —h
g \\ 5
-d
5] =
i z 85 N Veg =55 5
§ 3 ’/ 2 N
} > 60 A 3 w0 <
N NN SLEw RATE
' ss NN \\ 5 ==
’ SSLEWRATE |
| oo Mo Lsp\ N b sov o U} | B
' 0 1000 2000 3000 4000 5000 D 1000 2000 3000 4000 SO00
N LOAD CAPACITANCE (pF) LOAD CAPACTTANCE (pF)
f
I
LS
3
¢
]
i
£
Ve MAXIM
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+15kV ESD-Protected, +5V RS-232 Transceivers

——

OV {+5V) — SHON (SHDN)

MINIMUM SLEW-RATE TEST CRCUIT

( ) ARE FOR MAX213E
* 1pF FOR MAX232E/MAX241E

TRANSMITTER INPUT PULL-UP RESISTORS. ENABLE. AND SHUTDOWN ARE NOT PROVIDED ON THE MAX202E, MAX203E. AND MAXZ3ZE,
ENASLE AND SHUTDOWN ARE NOT PROVIDED ON THE MAX207E AND MAX208E.

MAXIMUM SLEW-RATE TEST CIRCUIT

Figure 3. Transition Stew-Rate Circuit

Detailed Description
The MAX202E-MAX213E, MAX232E/MAX241E consist of

* three sections: charge-pump voltage converters,

Rl S——

A e m—

drivers (transmitters), and receivers. These E versions
provide extra protection against ESD. They survive
*+15kV discharges to the RS-232 inputs and-outputs,
tested using the Human Body Model. When tested
accordmg to IEC1000-4-2, they survive +8kV contact-
idischarges and +15kV air-gap discharges. The rugged
'E versions are intended for use in harsh environments
_or applications where the RS-232 connection is
“frequently changed (such as notebook computers). The
standard (non-"E") MAX202, MAX203, MAX205-
MAX208, MAX211, MAX213, MAX232, and MAX241 are
recommended for applications where cost is critical.

+5V to +10V Dual Charge-Pump

Voltage Converter

The +5V to +10V conversion is performed by dual
charge-pump voltage converters (Figure 4). The first
charge-pump converter uses capacitor C1 to double
the +5V into +10V, storing the +10V on the output filter
capacitor, C3. The second uses C2 to invert the +10V

MAX1AA

into -10V, storing the -10V on the V- output filter
capacitor, C4.

In shutdown mode, V+ is internally connected to cc by
a 1kQ pull-down resistor, and V- is internally connected
to ground by a 1kQ pull-up resistor.

RS-232 Drivers
With Vcc = 5V, the typical driver output voitage swing
is xt8V when loaded with a nominal 5kQ RS-232
receiver. The output swing is guaranteed to meet
EIA/TIA-232E and V.28 specifications that call for +5V
minimum output levels under worst-case conditions.
These include a 3kQ load, minimum Vcg, and
maximum operating temperature. The open-circuit
output voltage swings from (V+ - 0.6V) to V-.

Input thresholds are CMOS/TTL compatibte. The
unused drivers’ inputs on the MAX205E-MAX208E,
MAX211E, MAX213E, and MAX241E can be left
unconnected because 400kQ2 pull-up resistors to Vcc
are included on-chip. Since all drivers invert, the pufl-
up resistors force the unused drivers’ cutputs low. The
MAX202E, MAX203E, and MAX232E do not have pull-
up resistors on the transmitter inputs.
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+15kV ESD-Protected, +5V RS-232 Transceivers

Package Information

- owa | NCHES MILLIMETERS
MIN | MAX | MIN | mMAX
_ lt—— £ § ] A - 0.200 - .08
- o - ¥ A1 ]o0ts | - | oas | -
* I A3 A2 | 0125 | 0.175 | 3.18 | 448
A A2 € A3 |00s5 0080 | 140 | 203
A + B | 0016 | 0022 | 0.41 | 056
i B1 | 0.045 | 0065 | 1.14 | 1.65
A C 0008 | 0012 | 020 | 030
L a1 0 15° D1 | 0.005 | 0.080 | 0.3 | 2.03
! - E 10300 | 0325 { 762 8.26
c - E1] 0240 | 0.310 | 610 | 7.87
e JL B1 'I A ‘ e |0100 | - 254 -
B eA | 0300 | - | 7.62 -
eB—= e8| - Jo0a40 | - | 1016
_,1 =1 L {0115 [ 0150 | 282 | 381
/7 e/ 1 1 INCHES MILLMETERS
Plastic DIP  [Pxa.|om [ps| NCHES _JMLLMETERS
! PLASTIC P | D | 8 |0348 [0.390 | 8.84 | 9.91
i D DUAL-N-UNE |10 Tiefors foss e 1o
PACKAGE P | D | 18 (0885 | 0.915 |22.48 | 23.24
——v jeo (0.300 in.) P | D |20 [1.015 | 1.045 | 25.78 | 26.54
N | D |24 [1.14 |1.265 |28.96 | 32.13
21-0043A
ot | NCHES MILLIMETERS
MIN | MAX | MIN | MAX
A 0068 | 0078 | 1.73 | 1.99
A1) 0.002 | 0.008 | 0.05 | 021
H H H H H H E_ B | 0.010 | 0.015 0.25 0.38
C | 0008 | 0008 | 0.03 | 0.20
3 ’ T D SEE VARIATIONS
) e E | 0205 | 0209 | 520 | 5.38
E " L j%ﬁ e | 0.0256BSC 0.65 BSC
‘ l * H | 0301 | 0.311 | 7.65 | 7.90.
L | 0025 { 0037 | 0.63 | 095
ﬂﬁﬂ ﬁﬂﬂﬂ_ c L —» al 0 8" 0 8
INCHES _ [MILLIMETERS
DIM [PINSI N T MAX | MIN | MAX
e D | 14 0238 [0.243 | 607 | 633
- + SSOP D | 16 |0.239| 0249 6.07 | 6.33
e I sHRNK ol ool s
;;" A + SMALL-OUTLINE D | 28 0.397 [0.407 [ 10.07 | 10.3
B Al PACKAGE 21-0050A
e [J ]
MAXIMN z
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SN54LS373, SN54LS374, SN548373, SN5AS374,
SN7415373, SN74LS374, SN745373, SN745374

SDLS165 geraL D-TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOPS

OCTOHER 1975—REVISED MARCH 1988

By v g

— ke
Choice of 8 Latches or 8 D-Type Flip-Flops - 5":;;-::;3; 5“?3:"&- ::(:533:3-
In a Single Package SN74L5373, SN74LS374, SN74S373,
3-5tate Bus-Driving Outputs SN745374 .‘:rbgmg:n N PACKAGE
Full Parallel-Access for Loading
1° ——

oc]? 20
» Buffered Control Inputs 100 | wh) ch
» Clock/Enable Input Has Hysteresls to 0[]z 18[]a8D
Improve Noise Rejection ('S373 and "S374) 20« w7
5 18
» P-N-P Inputs Reduce D-C Loading on ;gE 6 15 %Zg
Data Lines ('S373 and ‘S374) s} 1 ep
I . ... '18373,'s373 ap[Js 13[]sD
5 FUNCTION TABLE . safls 12[0s0
eno[Jie v [dct
JoutPuT [ ENaBE ) o o
r | ENABLE LATCH
; L H H H
g L /M H L L ! SNB4LS3I73. SN54LS374, SNG4S373,
t L ) L X Qg SN54S374 . . . FK PACKAGE
f ' H X X z (TOP VIEW)
}
E -
. 'LS374,°S374
; | FUNCTION TABLE
i ouTPUT €LoCK D | ouTPUT
| |_enasLe L
| L 1 H H
; L t L L
L L X Qg
H X X 2
d ' éiption .
pio .
f 1¢ tor *LS373 and ‘S373; CLK for ‘L5374 and ‘S374.

i These 8-bit registers feature three-state outputs
. Hesigned specifically for driving highly-capacitive or

relatively low-impedance loads. The high-impedance
third state and increased high-logic-level drive provide
these registers with the capability of being connected -
directly to and driving the bus lines in a bus-organized
system without need for interface ar pull-up com-
ponents. They are particulerly altractive for ¥mplement-
ing buffer registers, [/0O ports, bidirectionel bus drivers, )
Aand waorking registers.

Tho eight latches of the 'LS373 and 'S373 are
transparent D-type latches meaning that while the.
.gnable {C] is high the Q vuiputs will fullow the data (D)
inputs. When the enable is taken low the output will be
latched at the level of the data that was set up.
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SN54LS373, SN54L5374, SN74L8373, SN74L8374
; OCTAL D-TYPE TRANSPARENT LATGHES AND
: EDGE-TRIGGERED FLIP-FLOPS

schematic of inputs and outputs ;Lsma

EQUIVALENT OF DATA INPUTS EQUIVALENT OF ENABLE AND TYPICAL OF ALL OUTPUTS
QUTPUT CONTROL INPUTS

! vee -, Vece - vee
} Flag = 202 NOM 17 kg NOM 100 § NOM
I
} INPUT -
]
INPUT _—
4

I
i oUTPYT
H
i
by
I
F
% ‘Ls374
EQUIVALENT OF EQUIVALENT OF CLOCK TYPICAL OF ALL OUTPUTS
I _DATAINPUTS . AND OUTPUT CONTROL INPUTS

<
8

e

d B - vee - Vee
. 30 k2 NOM 17 k2 NOM 100 & NOM
INPUT -
I}\IPUT ——
»
GUTPUT

‘--l——wq-—-w-.— e wre e - - — A
- .
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SH54L8373, SH54LS374, SN74L8373, SN74LS374
OCTAL D-TYPE TRANSPARENT LATCHES AND
EDGE-TRIGGERED FLIP-FLOPS

~

} Supply voltags, Ve (see Note 1) ..
{nputvoltage . . .
} Offstate output voltage

a Operating free-air temperature range:

x
(Y

{ Storage temperature range

SN54

LS .

SN74LS" .

NOTE 1 Volitage vaiues sre with respect to network ground terminal,

t
recommended oparating conditions

-

R —— I _ . .
" absofute maximum ratings over operating free-air temperature range {unless otherwise noted)

7V

7V
. 55V
. —55°Cto 125°C
. . 0°Cto70°C
. —85°C to 150°C

¢ SN54LS’ SN74LS’ UNIT
MIN NOM MAX | MIN NOM MAX

Ve Supply voltage 45 5 55 { 4,75 5 5,25 v
¥or High-level output voltsge 5.5 5.5 v
o High-lavel output current -1 ~26 mA
101 Low-level outpu? current 12 24 mA
¢ Puise duration CLK high 15 15 ns
! CLX low 15 15

liu Data setup time 15373 £ 54 ns
N 'LS374 201 20t

H ‘15373 20, 20!

l‘h Data hokd time - ns
¥ 153741 51 o1

Ta  Qperating freeair temperature —55 125 0 70 *c

1'TI‘:e' th specitication applies only for gata frequency below 10 MHz. Designs above 10 MHz should use @ minimum of § ns. (Commercial only)
E

ei?ctrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

e

[]
SN54LS" ¥
PARAMETER TEST CONDITIONS? SN74LS uNT
I} MIN TYPE mAaX |MIN TYPt MAX
Vi High-evel input voltage 2 2 v
Vi Lowevel input voltags ’ 0.7 0.8 v
Vik input clamp voitage Voo =MIN, Y =—18mA -15 -15}) Vv
. Voo =MIN, viyw2Vv,
v High-level cutput volts 2.4 3.4 24 . v
OH g¢ ViL = ViLmex, (o4 = MAX 31
t? Vee =MIN, V=2V - .
VoL  Low-level output voltage ce IN, 1M . }loL=12mA 0.25 04 0.25 04 v
' VL = Vi max loL =24 mA 0.35 0.5
H Of{-s51a18 outPuL Current, Voo = MAX, Vig=2V,
lozi ) a 20 20 uA
high-jevel voitage applied Vp=27V
Offstate output current, Veoe = MAX, Vig=2V, 20
E:ZL low-ievel voltage applied vp*=04V - —20) kA
fnput current at
h ) . Vee =MAX, V=7V 0.1 Q1| mA
maximum input voltage
[I]7) High-level input current Vee~MAX, vi-27V 20 20| oA
| Low-evsl inbut current Voo =MAX, V=04V —04 | —04 ] maA
1os Short-cireuit output currant & Vee = MAX -30 130 | —-30 —130] mA
L] .
\de  Supply current Vee = MAX, L5373 24 40 24 40 mA
. Output contro! at 4.5 V ‘L8374 27 40 27 40
H
! For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Iqtl tvpicol values srea at Voo =BV, Ta = 25°C,
ﬁr:ot more than one putput should be shortad st @ time and duration of the short ¢circuit should not exceed one second.
]
R mma ———
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SNG4LS373, SN54LS374, SN74LS373, SN7418374-
OCTAL D-TYPE TRANSPARENT LATCHES AND
EDGE-TRIGGERED FLIP-FLOPS

T B e —

switching characteristics, VCC = 5V, TA = 25°C
T
FROM TO ‘L8373 ‘15374
TEST CONDITIONS UNIT
PARAMETER {INPUT) {OUTPUT) MIN TYP MAX | MIN TYP MAX
frmax 35 50 MHz
tﬁ H 12 18
- Data Any Q - ne
12
. tpi'". Cp = 45 pF, A = 6670 12
S a il Clock or 20 30 15 28
Any Q Sea Notas 2 and 3 ns
PHL enable 18 30 19 28
. 5
tpZH Output Any Q 1 28 20 26 as
tpai Control 25 36 21 28
¢ Output
A
teHz Control nv @ CL = b pF. R = 667 0 15 25 15 28 m
H OQutput See Note 3
! A 12 0 12 2
%‘Z Control ny Q 2 o] ns
NOTES! 2. Maximum clock frequency is tested with all outputs loaded.
! 3. Losd circuits and voltage waveiorms are shown in Section 1.
fmax % maximum clock frequency
LR propagation delay time, low-ta-high-lavet output
tPHL propagation delay time, high-to-low-level output
. 1pzH ® putput enable time to high level
tpzL i putput ensbie time to low fevel
tPHZ ;L cutput disable time from high leve!
tpLz = putput dissble time from low level
I
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