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ABSTRACT

This project is aimed to invent the telephone data service machine for the purpose of indicating
the students’ learning results as well as their available addresses, which would make the co-operation
with the institute faster and more convenient than ever. In the process, toning telephones are utilized
once for one line pair to function as we set . The machine comprises of two components; One is the
hardware which detects the signal when one calls. Another is the software controller in which MCS-51
is employed to control the system, Microsoft Access is used to produce the database, Visual Basic 6 is
utilized to manage the data. The machine can be operated together with all mobile, public and direct

phones, additionally.
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= Computer

# < CDROM

[# =D Disk drives

[ ;:J, Display adapters

2y Floppy disk controllers
#= Hard disk controllers
& -ZB Keyboard

@ Monitors

#7) Mouse

[+ H3 Network adapters

=Y Pats (COM & LPT)
Communications Port (COM1)

‘_‘7' Communications Port (COM2)
Y Piinter Port (LPT1)
& % Sound, video and game controllers

[+ &l System devices
€3] Universal Serial Bus controllers
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General | Port Settings | Driver ~Resources l
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st S
Settingbaser

; Iasic configuration 0000

Resouceltype | Seling
Interrupt Request [IENIC]
Input/Output Range  03F8 - 03FF

Change Settitgs

Conflicting device list:

No conflicts.

=]
2

oK l Cancel J

o |

CanceL’

U7 2,52 uAmsdumisvesHoin

punTNUUIN TR 95/98

DEF SEG=0
CLS

g1l 2.53 wiwuanioaziduaved

wosnoynauuuIulaad 95/98

PRINT “Address of COM1 :* , HEX$ ((PEEK (&H401) * &H100) + PEEK (&H400))

PRINT “Address of COM2 :” , HEX$ ((PEEK (&H403) * &H100) + PEEK (&H402))

PRINT “Address of COM3 :” , HEX$ ((PEEK (&H405) * &H100) + PEEK (&H404))

PRINT “Address of COM4 :” , HEX$ ((PEEK (&H407) * &H100) + PEEK (&H406))
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PRINT “Number of RS-232 Port in This Computer :”, (PEEK (&H41 1) AND &HE) /
2

END
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procedue initial ;

var regis : registers ;

begin
with regis do begin
ah:=0;
al :=$0e3 ; {11100011 °0'EIS}
dx =0;
intr ($14 , regis) ;
end ;
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Private Sub Command1_ Click()

Dim InString as String

MSComm1. InputLen = 0 ¢ Retrieve all available data.

If MsComm1. InBufferCount Then ¢ Check for data.
InString = MSComml. Input ‘ Read data.
End If

End Sub
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Private Commandl _ Click ()

Dim CommData as String

MSComm]. InputLen = 10 ¢ Specify a 10 character block of data.
CommData = MSComm1. Input ‘ Read data.
End Sub
InputMode
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Private Sub Command1_Click ()

Dim Buffer as Variant

Dim Arr () as Byte
MsComml. CommPort = 1 * Set and open port
MsComml. PortOpen = True

MSComm]I.InputMode = comInputModeBinary  Set InputMode to read binary data

Do Until MsComm1. InBufferCount <10 ¢ Wait until 10 bytes are in theInput buffer

DoEvents

Loop
Buffer = MSComml. Input ¢ Store binary data in buffer
Arr = Buffer Assign to byte array for

processing
End Sub
Output
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Private Sub Form _KeyPress (KeyAscii As Integer)

Dim Buffer as Variant

MsComml. CommPort — 1 ¢ Use COM1
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MsComml. PortOpen = True ¢ Open port
Buffer = Chr$ (KeyAscii)
MsComm1.Output = Buffer ¢ Send DATA

End Sub
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Break

< a Jr o a o
M lumasauazinfosadyan Break siinvosdoyaiiuuuy Boolean
suuuumsldau

object . break [ = value ]

1 a y [

o !
Ty Value (Jus1yan 61 Value = True Wu1ode msdedayq s Break oonll &1 Value =

False MU8DIN154AR0S 09l Break

[ aY]

A o Y o < <] Y o ' =) o Y
e mualidaa I Break 11U True dzilunisvganmsdadayatansounitazinmsdeld

o <3|
aYYIU Break WU False

@ 1 3 A 1w ' u’:’ A a =
A10010 WuItmsdedyanas Break oonlihilugaanardu q @ 1710 voaTuni

MSComml1.Break = True ¢ Set the Break condition.
Duration ! = Timer + .1 ¢ Set duration to 1/10 second.
Do Until Timer > Duration! ¢ Wait for the duration to pass.

Dummy = DoEvents ()
Loop

MSComml. Break = False ¢ Clear the Break condition.

d
14191584 OnComm
¢ 5 (TR G a 4 4
AT OnComm ﬁ]$Qﬂﬁ‘§NﬁUumaﬂ1"‘U@\‘]ﬂmﬁNUﬂ CommEvent mmﬂafmuﬂmma
z:' 1 :/I v A o A Y a t:i a g % 1 ]
Llﬁﬂﬂﬂaﬂ15lﬂﬁﬂuuﬂﬂ\‘mfia?‘uu&[ﬂﬂﬂuﬂﬂuiﬂﬂiﬂllﬁﬂﬂﬂlawﬂWEﬂﬂ‘Vllﬂﬂ"UH @]'J@EJNIIISLLﬂﬁJEJ@U
OnComm W1 UMANIT CommEvent UIUAAS
Private Sub MsComm _ OnComm ()
Select Case MsComm1. CommEvent
¢ Handle each event or error by placing

3

code below each case statement

¢ Errors
Case comEventBreak ‘ A Break was received.
Case comEventCDTO ‘CD ZRLSD) Timeout.
Case comEventCTSTO ¢ CTS Timeout.
Case comEventDSRTO ‘DSR Timeout.
Case comEventFrame ‘ Framing Error
Case comEventOverrun ‘ Data Lost.
Case comEventRxOver ‘ Receive buffer overflow.

Case comEventRxParity ‘ Parity Error.
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Case comEventTxFull ¢ Transmit buffer full.
‘ Events
Case comEvCD ¢ Change in the CD line.
Case comEvCTS ¢ Change in the CTS line.
Case comEvDSR ¢ Change in the DSR line.
Case comEvRing ¢ Change in the Ring Indicator.
Case comEvReceive ¢ Received RThreshold # of chars.
Case comEvSend ‘SThreshold number in the‘transmit buffer.
Case comEvVEof ¢ An EOF charater was found in the input stream
End Select
End Sub
mnsfinaaRvesneuinsa MSComm

Q

]
(% Q

MANMKSUAMaNTA Handshake

Q
v

M

comNone
comXonXoff
comRTS
comRTSXOnXOff

v
U W

MANAHSUAMANDA OnComm

mnsii
comEvSend
comEvReceive
comEvCTS
comEvVDSR
comEvCD
comEvRing

comEVEOF

\} =)
n uazven
[ 1 J
0 TilsmsnsrvaeuLauaasn
1 %1505 29 AP UUIUMY AU Xon/Xoff
2 1911501329 A VUFUAYARIUNIT RTS 18 CTS
7
3 MMUANITATIVADVUIUAYNIN DY RTS, CTS 1Ay
Xon/Xoff

1 =

n eazun

1 danungnsal (send event)

) §Uﬁ1lﬂ¢1ﬂ15ﬁ (receive event)

3 Imslasuudasihan CTS
4 Imslasuuasinaur DSR

5 imslasulasinan DCD

6 asdudyaunTzAsues InsAw

7 asnuRidsioaauesid (End of file)
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masidmiuguanl@ Error

Mnsii
comEventBreak
comEventCTSTO
comEventDSRTO
comEventFrame
comEventOverrun
comEventCDTO
comEventRxOver
comEventRxParity

comEventTxFull

U =
M TH0108A
1001 145 udayn 10 Break

a L4 L4
1002 1 CTS 1ha Indied

a L4 o
1003 41 DSR 1ia 111914
1004 Aadoranaiaiisudoya (framing error)
1006 wosnoynIuAalerIassy (Port overrun)
1007 41 DCD 1iin Tnifiendt
1008 llessudoyaiiaTones Inan

v E4

1009 inatoRANaIANNISA (Parity error)
1010 Tlilosdstioyaifu

mMAscHSUAMaNTA InputMode

oA
AIANN
comlnputModeText

cominputModeBinary

4 =
M Seazdyn
{ o wva o 1 a
0 Foyansufiguaniaudony @ind)
v do 9 v =
1 Hoyafsudmuiudoyaluuns

) A =y 4 Yk
ﬂﬁﬁl‘ﬂ MSComm NDNITAANDIILUIT

]
= 1 U
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= A ' 9 3 < Y1 ad A A '
1N5WaLPYIAVDI MSComm ‘nﬂan‘lﬂmumuuu %L‘Huulﬂ’J'l’J‘ﬁﬂWiW%S@WHﬂWWSE}LﬂJﬂuﬂW

" E4
@ 1

o J 0 ' o =
o fsnaauziazaaruauuesnoiaeynsuasari iddiwawn Taoldidundril

DTREnable
RTSEnable
CTSHolding
CDHolding
DSRHolding

Break

o o o 9 = a A
g msudelviun DTR Yaoin “0” 130 “1”
o @ al 9 =

wsuFaldu1 RTS 1adn «0” 1130 “1”

Do

o o 1

MU WMAD LN CTS 1TJasdn “0” 130 “1”

o

MU IUAITDIHL1INUI DCD 13andn “0” 150 “1”

o [ 1 1

SMSUBIUAITDIUZINUI DSR 1Tasdn «0” Hieo “1”

dmsumsdeldun Txd Jaodn “0” u3e “1”
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¢
3.2 msaammmmaﬁmm (Hardware)
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TODETECT RING

TO DTMF RECEIVER

ﬂ‘ﬁ 322 LLﬁﬂQ’N%iﬂ'lﬂflﬂﬁ’n@ﬁiﬂ'iﬁ‘l"m

323 2951A00AIH ATy DTMF

'Jﬁlﬂﬂiwﬁﬂﬂ !WE)‘VI'Iﬂﬁﬂ?JﬂT}’iﬁﬁﬂJﬂnmﬂiUN’I%Wﬂﬂﬁ']EJIﬂSﬂWW NI f;ﬂ UININININA

oy Tnssniruoaaladhunnnaie Inssniiuunal
M30BALLL 1995MADBATH ATy DTMF vz1den lod MT 8870 Lﬂu"lacmumsﬂﬁd‘lﬁ

D
R

AuBgUNINaNY wagiimsdeldaui liganndudou dmfursesneasiindygiu DTMF v el
AlFusmsnanunoaudimn Foyguanudassnnuiinuiumnazdigiesooasiadoya
DTMF menaﬂ'swmmnﬂmmmwmami‘luswa'luuﬁ 4 1a wsaummmuﬂumiﬂﬂﬂu (Std) a9

Yl Tnsnew Tnsaiaes MCs-s1 Uszananade lidneslugui 3.2.3

(] |
0.1uF250V |
12
Telephone 300K
Line MATCHING! C6
6Nl R7 60000hm:6000hm R10 BT LIS 105716
820 470 100K
0.1uF250V Rl aff 17
100K
14— P13

= | 143 ;
‘ W om0 (P2

-TALI
.ST9MHz

7171 3.2.3 uaaInTneAsHadysy 1 DTMF



A "y a 7w o

324 wsmadeudedeyalulnsaeuiiuaesiuInsini

o Jd A £ a Ja 1 = o a 9 Yo 9
agiszaan ol Insneuiinmesannedudssmeuiuainlulasnouiiunes Iiiug

a o ] J o a J 4
1FusmsaeuondeyaniaInsdwiiumagmulnsdud - mavenuuuezlduummanesiues

600 Toviu Azl 3.2.4

Telephone | |

Line MATCHING2

c4
1 R8 R9 6000hm:8ohm
|

[ AN
820 470
0.1uF250V

{ 4 ' a o o
N 3.24 ueaaesmaeuaedeyaluTnsneufiunesiu Tnsdni

Sound Card

Computer

A vy Y a s
3.2:5 ’N"l]iﬂ"lﬂ&‘lfﬂllﬁf]‘ll@y'ﬁuluiﬂiﬂﬂuiﬂimaﬂiﬂUllJJIﬂiﬂﬂll‘W'Jm@i

o 4 A 9 ' 4 Jd J A [ - a
Sagdszasd ol lnssnuludinvesalnsaiadansamsoiendady lulasnouita-

q
]

o v & o = o o a '
woddiftornsfumdeyalugwdena  udrmousudhiufagnanduindyldflduinsdeld
4 4 1 @ a J @ @
myeenuuy  hesnnlumsieudenuueynsudniugynsaineuiiuneiszauus sy
Aq ¥ 1Y a d" 1 Aq ¥ v aa
Vit wazmsununnurevesszavasinawnasguivand lnailFauiuluszuudi
o v o o 4 @ [
avaiall Tavszdudyanmues Rs-232C dunuylylnats (Bipolar) seduugau luhmedu
[] =1 4 1 a [ 9 [] d K 4
au$21 -3 Toad 59 -15 Taag unudiaedn 1 uaz usedulWihniedmuangas +3 Taad e +15 Toad
' a [ z o A a o a 4 { o o
unusaesn 0 duiudesuiudesdudueunsaiuiorssimudhl  den/feuszdunsadulnih
(4 3 4 @ @
nszuw 0 Taad 81 +5 Taad mnundyanavedlulasneuinsames MCs-s1 iHuszdunsedul
§ 1o o v Jd { o U o @ 1 @
hitganidr +3.0 Taad niednd -3.0 Toad Apufivzihmsdeen i lusnihdyaude lud

wiedlulnsneuiinmes lasldled MaX232 Aegiln3.25

P3.0

P ——
+5V CI3
Cl1 + +5V

Ry I ”
+ 10uF25V = "
TuFR5V_|3 13
] ST Cl4 Cis
[I 4 IC#5 2| = ilOuF/ZSV 10uF/25V
+

}m

= A [ v a 4
sUNn 3.2.5 tannsnaeudedoyalulnsneulnsamesiylulnineuiiunes

MAX232
ci2 |s 6 ol +[|
4T0FR25V 10uF/25V
8 10
L] L
= 7 9 =

13 14

#




78

y o
326  2nsmamuaualylulasaeunsames

99 ﬂszmﬂ maﬁlw"lnTﬂsﬂauTmamaimmumsmmuwaﬂiumummaﬂﬂimaﬁmm

E4
Y

Fugmsdanmsonynay Insdniglduing poastadyana luiE i ldnnninaeasiia
dqam  DTMF ﬁJmamgmﬁ‘uﬂ'aufhssia"l,ﬂﬁamﬂﬁauim%’aga"luTﬂiﬂauimama{ﬁﬂuim
T GTRIIGH

mseonuuY 2evsmansziiudamunuranveslnsia #114e% ATsocs1 dludanay
AN L?m%?uwi%'uﬁmuaujm‘ﬁaﬁﬁmmmqmmﬂmnﬁauﬁmﬂpmﬂszaﬁ P3.2 tudaananiad ¥ 14
Uszanm 2 Wad udrdeasdn "1 “lﬁ’aafuimﬂﬂﬂumwﬂmﬁ"wﬁﬁmﬁﬂnuimﬁwﬁaaﬂﬁ P14 99
Fasesuavluu 4 9a 1inminnoadyan DTME #i P1.0-P1.3 damnudumsnaily (Std) fi P34
ﬁwmsﬂizmawauazﬁ'am'e“lﬂf‘kmﬂﬁ;auTwﬁ’ayja"luTﬂiﬂauTmmaai’ﬁu“luiﬂiﬂauﬁmaé’ﬁm

11,12 v09 o MAX232 19 P3.0,P3.1 fa31lfi 3.2.6

+5V  SWI
M = _..?

40
RESET
D6 tcs
IN4001 —7—10uF25V
31 40 9

1CH#4

89C51 D7 15
Pl4 5 (P1.4)
f—?m 3 4 (PL.3) IN4001 82K
P1.2 3 (P1.2)
PI.I D (PL.1) <
PO Bl
o 18 ¢
4 14 (P3.4
CBO— —

e “TAL2

P32 —12(P3.2)

gﬁgn(m.l) X A\ £ d 11.059MHz

230 10 (83.0) __T_|
i YA

31N 3.2.6 N%imﬂmmumﬂﬂﬂiﬂauimamas

3.3 myvonuuumavevias
] | 1 1 [l
Jumseenuunllsunsumiseendiu 2 daulng q fe lumsesnuuuludiuvesllsunsy
Y ¢ ' o 9 &£
muauszuyTagldlulasaeuInsamed Mcs-51 uazludmsiangudoya (Data Base) 39

L%ﬂuiﬂﬂi% Visual Basic 6

33.1 msaammums‘ﬁmummmﬂﬂ’mﬂmzuu (MCS-51)
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START
A

Setup Variable

Check
Ringing

Yes

v

Send "Z"
to PC

Check
"0" from
PC

No—

er

v

HOOK ON and
Receive Code
form User

Check code

Yes
4
Processing
and send code

to PC

Check "F"
from PC

Yes

v

HOOK OFF and
Set Variable

End

¥ 9
51/ 3.3.1 yerasdrAuduneUNIINNUVBITZULAILRY (MCS-51)
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3.3.2 mseanuuuldsunsuvedlaulnsnonfiames)aely Visual Basic 6
s 4 o ¢ ke &
asfauezsdunnms 185y 2z mn'lulnsneu Tnsames anduazdallulng
o o O’J‘ Q' o [ 1 1
aouInsa@esiing Hook On 91MTHLIS NI TS input MINANMIBIAUAIL 9 VB User 1d7

° ' { a o ° g °
s q aud ldesnuuu’ld aw iput 7118910 User 9unse1s User 890210M3H1UNIENING

v
(Y

F113¥uInsnouInsaaosHook Off

START )

<&

Setup Serial Port
and Variable

Yes
v

Hook on and
PLAY "Welcome"

& <3

Receive
Hook Off
Student_ID Count and
L >= 3 and setup
Check Error variable
y
Check END

Student_ID

Hook Off
Count and
and setup l—>=3
variable Check Error
\ 4
END No Check

Password

Yes

®

1 9y
5171 3.3.2 naasdrudunoumsiuveslsunsu Visual Basic 6
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Receive
Choice

<>0,1
Hook Off
Gosctr > e
variable

<3
END

1 9y
517 3.3.3 uerasdrutuneuNsiUYes Talsunsa Visual Basic 6 (70)



< <3

A

Receive
Student_ID

Count and
Check Error

Check
Student_ID

No

Yes

4

PLAY "Address"
and "Want"

A

Receive
Want

<>1

\ 4

Hook Off
and
Setup Variable

END

Hook Off
and setup
variable

END

v
Ui 3.3.4 uaasdrdudumoumsiauves Tusunsy Visual Basic 6 (¢i9)
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Receive
Choice

0 Check
Choice
Receive
Subject
Code
<>0,1

Count and
Check Error

Count and
Check Error

>= 34

Hook Off
and Setup
Variable

>=3 Yes <3
v A 2
Hook Off Play "Grade"
and setup and "Want"
variable
@ r
Receive
Want

<>1
A 4
Hook Off
and
Setup Variable

Receive
Year <3

Count and
Check Error

No

Yes

Receive
<
Term "

Count and
Check Error

No

Yes
L

Play "Grade"
and "Want"

Receive
Want

Loy
A 4

Hook Off
and
Setup Variable

G

v v
517 3.3.5 naaed e uTUAD UM TN1IHYBe 1151ATY Visual Basic 6 (919)

QU
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>=3» and setup

Hook Off
and setup
variable

Hook Off

variable




3.3.3 M309nLUL FORM @199 14 Visual Basic 6

v
A v A

FORM #1149 14 Visual Basic 6 UA9H.

1;
2.

Form Main
Form Student

Form Subject

Form Grade

Carn Coage c wdauiliAe
: - /i)
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» - i
fiwiazh | Wy ! aun I

Cien g I fnaaien I

Hnia l = | stalalsudd I

Tnséind ] Email l

3171 3.3.7 uaA9 FORM frmStudent

84



Cit - pamstiaw

Ansfnu ] :]' MANSANNEI ’ :]'
sHade l :I' #adn I
wuaafia I LASR I :]'

3111 3.3.9 4aAI FORM frmGrade




86
unii 4

NINAADIUASHANIINADD

4.1 mInaaeuMAnTFUNRNANzAlns AW
@ I'd 1] Ay [ ' v [y ' =1 @
Myuny INIAwN Tﬂﬂmﬂﬂ‘wugmmqﬁrgtym"lummzmmwgmvimwm:mﬁmu"lwﬁw
72 o o A ya a Y]
nzuaasalszina 48 TaddesieunninguaneInsdwn  wazleRisunTenuIINNNaY
@ ' o a o 3 a
Tnsdnivztroduananseaaniiuzsduliihlszana 100 vp-pJunar 1 Juni uagngaiiuna 4
v ] ¥
Sidlusonzfadedy  ussduivgiiinszasmelumiosInsdniinumeguaesziunsn
o d A o o I'd a o [ ' [ [ Y o A
mseny Insfnnnnmsniinseny Insfw adagaeluInsdniazaegmediiuasesmeluny
o d a -4 o o td
ANUSIUMUNITLaRT IR RazRansasuasesyui Ifusadu v 48 Thad amaunde 5-10

4 @ < [ @ P o @ @ 1 1 @
diognavsuudinzaegmenudissndidledy ninndnmidnandiuvesmsasadeudy I

Ay Y

a v ¢ o 1w a a o < .. '
ﬂi&’ﬂ\ii‘ﬂiﬁWﬂﬂqﬁﬂ%'}\jﬁﬂJmﬁ|mﬂigﬂq (ﬂimﬂuﬁliﬂﬂlﬂnm) nTVHﬂ]iaW]ﬂ (Detect Rlngmg) ll’:{jﬁq

7

o { o J 73 (Y
Fyanai ldlisu Ty InsaeuInsames 13 hiinsGondun  TulasnenInsamesnesdedayg o
¥ duaugumsenyimseny  iemsaadenazieneadygyiaszniyauimsgudoya
o Insansiae 1)
HaaInMseenuuLInglis.2.1 Idliduasvaeudyganssaunumaifsenss

o A @ ] 2y vg v ¢ A ' 4 o
yananszaseswinan densailldldginsalivoudomauas (Opto Couple) siBNUMITUNIY

Q 1 { 1 é o { 4 A‘
vindyanaiieg Areaunsndunlugas Fwavesdayauilanniwsasindendygunszas
4 1 H
fifulaumdnnsinnvenasamiseudyananszami ldesnuuu 1391n1995ma-a379

o a o d @ = o @ d ad 3 1
geuduananszaalnsdnd A 411 wansdyapainsdwiluannzlnanyanevesgme

Tnsemyl wazguldl 4.1.2 uaasdgapa InsdmiluannziiinsSonduniigadevesgmoTnsdwi

TeK BTy S00KS7S 595 Acqs
i, T.

g i
T A L = - —

: 2 - il . Y X 4 "l Ch1 Ampl
- : 2 : . i : ; : . i 57.81mV
; . : ) ; 4 . " ¢ . ] Unstable
SR oo ik Do ede e o] histogram
[1- ]| S v B e e % b 5l B il % 50 %% BEWMASSEN 3E8E 259 39.06 V

'.;::535::..;f::,;.zf:__..figf...if::.;:1:55355" Ch1 Freq

: . . : + 8 3 : . {4 1.558KkHz
i : ; : : ¥ . . : : ] Low signal
.............................. oo oo amplitude

:émzz
A

5 Oct 2000
17:02:29

d. o o d ad ' ' o
1l 4.1.1 uanadgane InsdwnluannzlninyadevesgmoInsdni



87
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SOURCE CODE OF VISUAL BASIC 6



‘CODE FORM frmGrade
Option Explicit

Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim

Sub

End

rsStudent As New ADODB.Recordset
rsGrade As New ADODB.Recordset

SQL As String

rsSubjectCode As New ADODB.Recordset
Flag As String

rsTemp As New ADODB.Recordset
rsSgrade As New ADODB.Recordset

MSG As String

SetControls (cboSID As Boolean, txtSName As Boolean, txtSSurname
As Boolean, txtSFaculty As Boolean, txtSMajor As Boolean,cboSYear
As Boolean,cboSTerm As Boolean,cboSCodeSub As Boolean, txtSNameSub
As Boolean, txtSCredit As Boolean,CboSGrade As Boolean, cmdSFirst _
As Boolean, cmdSPrevious As Boolean, cmdSNext As Boolean,cmdSLast
As Boolean, cmdSAdd As Boolean, cmdSEdit As Boolean, cmdSDelete
Boolean, cmdSSave As Boolean, cmdSCancel As Boolean)

Me.cboID.Locked = cboSID
Me.txtName.Locked = txtSName
Me.txtSurname.Locked = txtSSurname
Me.txtFaculty.Locked = txtSFaculty
Me.txtMajor.Locked = txtSMajor
Me.cboYear.Locked = cboSYear
Me.cboTerm.Locked = cboSTerm
Me.cboCodeSub.Locked = cboSCodeSub
Me.txtNameSub.Locked = txtSNameSub
Me.txtCredit.Locked = txtSCredit
Me.cboGrade.Locked = CboSGrade

Me.cmdFirst.Enabled = cmdSFirst
Me.cmdPrevious.Enabled = cmdSPrevious
Me.cmdNext.Enabled = cmdSNext
Me.cmdLast.Enabled = cmdSLast
Me.cmdAdd.Enabled = cmdSAdd
Me.cmdEdit.Enabled = cmdSEdit
Me.cmdDelete.Enabled = cmdSDelete
Me.cmdSave.Enabled = cmdSSave
Me.cmdCancel .Enabled = cmdSCancel

Sub

Private Sub cboCodeSub_ Click()

rsSubjectCode.MoveFirst
rsSubjectCode.Find "subjectcode = '" & cboCodeSub & "'",

adSearchForward

End

Me.txtNameSub = rsSubjectCode.Fields ("subjectname")
Me.txtCredit = rsSubjectCode!Credit
Sub

Private Sub cboID Click()

rsStudent .MoveFirst

rsStudent.Find "id no='" & cboID.Text & "' ", , adSearchForward
If cboID.Text = "" Then

MsgBox ("nianidansiaindnm" )

Exit Sub
End If

Me.txtName = rsStudent!Name



Me.txtSurname = rsStudent!surname
Me.txtFaculty rsStudent!faculty
Me.txtMajor = rsStudent!Major

ReSgrade
Call ShowData
End Sub

Private Sub cmdAdd Click()
Me.cboYear = ""
Me.cboTerm = ""
Me.cboCodeSub = ""
Me.txtNameSub = ""
Me.txtCredit = ""
Me.cboGrade = ""

Flag = "Add"

a

lblPosition.Caption = "iiudeya"
Call SetContfods (1, 1, ITHIW\0,\0}04,0,0,0,0,0,0000,0,0,1,1)
Me.cboYear.SetFocus

End Sub

Private Sub cmdCancel Click()
Call #SetContralsal, L1, 1 els 1 Ao\ ale NV, W1, Tozld, 1,1,1,10%0)
Flag = mnmn
Call ShowData

End Sub

Private Sub cmdDelete Click()
Dim Criteria As String

MSG = "pudeinsaudeyaied” & txtName & "" & txtSurname & " ldviehi 2"
If MsgBox (MSG, vbYesNo + vbQuestion) = vbYes Then
Criteria = "ID No = '" & cboID & "'and subjectcode = '" & _

cboCodeSub & "' "

rsGrade.MoveFirst
rsGrade.Filter = Criteria
rsGrade.Delete
rsGrade.Filter = ""

End If

ReSgrade

Call ShowData

End Sub

Private Sub cmdEdit Click()
Dim Criteria As String
Criteria = "ID No LIKE " & cboID.Text
rsGrade.MoveFirst
rsGrade.Find Criteria, , adSearchForward

Flag = "Edit"
lblPosition.Caption = "Edit Mode"
Call SetControls¢(1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1)
Me.cboYear.SetFocus
End Sub



Private Sub cmdFirst Click()
If rsSgrade.RecordCount > 0 Then rsSgrade.MoveFirst
Call ShowData

End Sub

Private Sub cmdLast Click()
rsSgrade.Movelast
Call ShowData

End Sub

Private Sub cmdNext Click()
If rsSgrade.RecordCount < 1 Then Exit Sub
rsSgrade.MoveNext
If rsSgrade.EOF Then rsSgrade.Movelast
Call ShowData
End Sub

Private Sub cmdPrevious_ Click()
If rsSgrade.RecordCount < 1 Then Exit Sub
rsSgrade.MovePrevious
If rsSgrade.BOF Then rsSgrade.MoveFirst
Call ShowData
End Sub

Private Sub cmdSave Click()
Dim oldPosition As Variant
On Error GoTo hErr
" iilenmtlu Add vide Edit
If Flag = "Add" Then
If DuplicateID Then
MSG = "deysdmn : " & txtNameSub & " %ﬁmﬂ%. ngiMUATEdT vl

v
3

MsgBox MSG, vbCritical + vbOKOnly, "deysimdn"
cboCodeSub. SetFocus

Exit Sub
End If
rsGrade .AddNew

End If

rsGrade!id no = cbolID.Text

rsGrade!Year = cboYear.Text

rsGrade!Term = cboTerm.Text

rsGrade!SubjectCode = cboCodeSub.Text

rsGrade !Grade = cboGrade.Text

rsGrade.Update

rsSgrade.Requery
call SetControls¢o0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0)
Call ShowData

E‘lag = nun
Exit Sub

hErr:
MsgBox Err.Number & " : " & Err.Description
End Sub

Private Sub Form Load()
SQL ="SELECT id_no,name, surname, faculty,major FROM project ORDER_
BY id no"
rsStudent.Open SQL, Cnn, adOpenKeyset, adLockPessimistic
Do Until rsStudent.EOF



Me.cboID.AddItem rsStudent!id no
rsStudent .MoveNext

Loop
SQL = "SELECT subjectcode, subjectname,credit from subject order _
by subjectcode"

rsSubjectCode.Open SQL, Cnn, adOpenKeyset, adLockPessimistic

Do Until rsSubjectCode.EOF
Me .cboCodeSub.AddItem rsSubjectCode!SubjectCode
rsSubjectCode.MoveNext

Loop

SQL = "SELECT * FROM Grade "
rsGrade.Open SQL, Cnn, adOpenKeyset, adLockPessimistic
Me.cboID.ListIndex = 0
Call ShowData
End Sub

Sub ShowData ()
On Error GoTo hErr
' uananadaya

Me.cboYear.Text = ""
Me.cboTerm.Text = ""
Me.cboCodeSub.Text
Me.txtNameSub.Text = ""
Me.txtCredit.Text = ""
Me.cboGrade.Text = ""

Il

If rsSgrade.RecordCount < 1 Then

MSG = "No current record"

MsgBox MSG, vbInformation + vbOKOnly, "Message"

lblPosition.Caption = "hLififeys"

Call, Seffontrchss( O it L UL 1" NN 1047 0,88, 0 , 150,040, 0)
Else

Me.cboYear = rsSgrade!Year
Me.cboTerm = rsSgrade!Term
Me.cboCodeSub = rsSgrade!SubjectCode
cboCodeSub Click
Me.cboGrade = rsSgrade!Grade
Call SetcControls(o,1,1,1,1,1,1,1,1,21,1,1,1,1,1,1,1,1,0,0)
1blPosition.Caption ="Record " & rsSgrade.AbsolutePosition &
" of " & rsSgrade.RecordCount
End If
Exit Sub
hErr:
MsgBox Err.Number & " : " & Err.Description
End Sub

Private Function DuplicateID() As Boolean
SQL = "SELECT grade from grade where id no = '" & Me.cboID.Text &
"' and subjectcode = '" & Me.cboCodeSub & "' and grade = '" &
Me.cboGrade.Text & "'"
Set rsTemp = Cnn.Execute (SQL)
If rsTemp.RecordCount = 0 Then
DuplicateID = False
Else
DuplicateID = True
End If
rsTemp.Close
End Function



Private Sub ReSgrade ()
'show subject of student
SQL = "SELECT * FROM Grade WHERE id no='" & cboID.Text & "' "
Set rsSgrade = Cnn.Execute (SQL)
Set Me.dtgShow.DataSource = rsSgrade
End Sub



'CODE FORM frmStudent

Option Explicit

Dim SQL As String, MSG As String
Dim rsTemp As New ADODB.Recordset
Dim rsl As New ADODB.Recordset
Dim SQL1 As String

Dim rl As New ADODB.Recordset

Dim Flag As String

Sub SetControls (txtSID As Boolean, txtSPassword As Boolean, cboSFaculty
As Boolean, cboSMajor As Boolean, txtSName As Boolean, txtSSurname
As Boolean, txtSBirthDate As Boolean, txtSAge As Boolean, _
txtSAddress As Boolean, txtSMoo As Boolean, txtSRoad As Boolean,
txtSTambol As Boolean, txtSAmphur As Boolean, cboSProvince As _
Boolean, txtSZipcode As Boolean, txtSTelephone As Boolean, _
txtSEmail As Boolean, cmdSFirst As Boolean, cmdSPrevious As _
Boolean, cmdSNext As Boolean, cmdSLast As Boolean, cmdSAdd As _
Boolean, cmdSEdit As Boolean, cmdSDelete As Boolean, cmdSSave As
Boolean, cmdSCancel As Boolean)

Me.txtID.Locked = txtSID
Me.txtPassword = txtSPassword
Me.cboFaculty.Locked = cboSFaculty
Me.cboMajor.Locked = cboSMajor
Me.txtName.Locked = txtSName
Me.txtSurname.Locked = txtSSurname
Me.txtBirthDate.Locked = txtSBirthDate
Me.txtAge.Locked = txtSAge

Me. txtAddress.Locked = txtSAddress
Me.txtMoo.Locked = txtSMoo
Me.txtRoad.Locked = txtSRoad
Me.txtTambol.Locked = txtSTambol

Me. txtAmphur.Locked = txtSAmphur
Me.cboProvince.Locked = cboSProvince
Me.txtZipcode.Locked = txtSZipcode
Me.txtTelephone.Locked = txtSTelephone
Me.txtEmail.Locked = txtSEmail

Me.cmdFirst.Enabled = cmdSFirst
Me.cmdPrevious.Enabled = cmdSPrevious
Me.cmdNext.Enabled = cmdSNext
Me.cmdLast.Enabled = cmdSLast
Me.cmdAdd.Enabled = cmdSAdd
Me.cmdEdit.Enabled = cmdSEdit
Me.cmdDelete.Enabled = cmdSDelete
Me.cmdSave.Enabled = cmdSSave
Me.cmdCancel.Enabled = cmdSCancel
End Sub

Private Sub cboFaculty Click()
Dim al As String
If Flag <> "" Then
cboMajor.Clear
al = "SELECT major From PartFaculty WHERE (((PartFaculty.Faculty)
like '" & cboFaculty.Text & "')) " -
rl.Open al, Cnn, adOpenKeyset, adLockPessimistic
Do While Not rl.EOF
cboMajor.AddItem rl!Major
rl.MoveNext
Loop



If Me.cboMajor.ListCount > 0 Then Me.cboMajor.ListIndex
rl.Close

End If

End Sub

Private Sub cmdSave Click()
Dim oldPosition As Variant, birth As String
On Error GoTo hErr
"dlene Add vie Edit
If txtID = "" Or Not IsNumeric (txtID) Then 3
MSG = "siatinAnwbifividefingUuuy sesimunduiaiaaringy 1"

MsgBox MSG, vbOKOnly + vbCritical, "Error Message"

txtID.SetFocus

Exit Sub
End If
If txtPassword = "" Then

MsgBox "llld Password", vbOKOnly + vbInformation
txtPassword.SetFocus

Exit Sub
End If
If txtName = "" Then

MsgBox "lusalddevnAnmi”, vbOKOnly + vbInformation

txtName.SetFocus
E x ist “Shb
End If

If Flag = "Add" Then
If DuplicateID Then

MSG = "sWa : " & txtID & " wuileguds. ngnarinuuasiasinAnmlud
MsgBox MSG, vbCritical + vbOKOnly, "Duplicate ID"

txtID.SetFocus

Exit Sub
End If
rs.AddNew

End If

rs!id no = txtID

rs!Password = txtPassword
rs!faculty = cboFaculty.Text
rs!Major = cboMajor.Text
rs!Name = txtName

rs!surname = txtSurname

If Me.optFemale.Value = True Then

rs!Sex = "F"
Else
rs!Sex = "M"
End If
If Me.txtBirthDate = "" Then Me.txtBirthDate = Now ()

birth = CVDate (txtBirthDate)

rs!BirthDate = DateSerial (Year (birth), Month(birth),
(birth))

Me.txtAge = getAge(rs!BirthDate)

rs!Age = txtAge

rs!Address = txtAddress

rs!Moo = Val (txtMoo)



rs!Road = txtRoad

rs!Tambol = txtTambol
rs!Amphur txtAmphur
rs!Province = cboProvince.Text
rs!Zipcode = txtZipcode
rs!Telephone = txtTelephone
rs!Email = txtEmail

rs.Update

Call SetControls(l,l,l,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1, 0, 0)

Call ShowData

Flag — nn

Exit Sub
hErr:

MsgBox Err.Number & " : " & Err.Description
End Sub

Private Sub dthhow_RowColChange(LastRow As Variant,ByVal LastCol As_
Integer)
If rs.EOF Then rs.Movelast
If rs.BOF Then rs.MoveFirst
Call ShowData
End Sub

Private Sub Form Load()
'Add Province into combo Province
SQL = "select * from Province order by PROVINCE"
rsTemp.Open SQL, Cnn, adOpenKeyset, adLockPessimistic
Do While Not rsTemp.EOF
cboProvince.AddItem rsTemp!Province
rsTemp.MoveNext
Loop
SQL1 = " select * from FACULTY order by Faculty"
rsl.0Open SQL1, Cnn, adOpenKeyset, adLockPessimistic
Do While Not rsl.EOF
cboFaculty.AddItem rsl!faculty
rsl.MoveNext
Loop
rsTemp.Close
rsl.Close
Set dtgShow.DataSource = rs
Call ShowData
Call SetControls(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1_
0,0)
End Sub

Sub ShowData ()
On Error GoTo hErr

' uananadaya

Me.txtID = ""
Me.txtPassword =
Me.cboFaculty.Text = ""
Me.cboMajor.Text = ""
Me.txtName = ""
Me.txtSurname = ""
Me.txtBirthDate = ""
Me.txtAge = ""
Me.txtAddress = ""

mrn



Me.txtMoo = ""
Me.txtRoad = ""
Me.txtTambol = ""
Me.txtAmphur = ""

Me .cboProvince.Text =
Me.txtZipcode = ""
Me.txtTelephone = ""
Me.txtEmail = ""

nmn

If rs.RecordCount < 1 Then
MSG = "No current record"
MsgBox MSG, vbInformation + vbOKOnly, "Message"
1blPosition.Caption =" "
Call SetControls(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,1 _
’ OI O/ 0/ O)
Else
Me.txtID = rs!id no
Me.txtPassword = rs!Password
Me.cboFaculty = rs!faculty
Me.cboMajor = rs!Major
Me .txtName = rs!Name
Me.txtSurname = rs!surname

If rs!Sex = "F" Then
Me.optFemale.Value = True
Else
Me .optMale.Value = True
End If

Me.txtBirthDate = Day(rs!BirthDate)& m/n g Month(rs!BirthDate)_
s <& Year (rs!BirthDate) + 543

Me.txtAge = getAge(rs!BirthDate)

Me.txtAddress = rs!Address

Me.txtMoo = rs!Moo

Me.txtRoad = rs!Road

Me.txtTambol = rs!Tambol

Me.txtAmphur = rs!Amphur

Me.cboProvince = rs!Province

Me.txtZipcode = rs!Zipcode

Me.txtTelephone = rs!Telephone

Me.txtEmail = rs!Email

If FileExists(App.Path&"\sound\"&rs!id_no& ".mp3 ") = True Then
Me.Labell.Caption = "Sound : OK"

Else
Me.Labell.Caption = "Sound : No"

End If
1plPosition.Caption = "Record " & rs.BAbsolutePosition & " of "_

& rs.RecordCount

End If

Exit Sub
hErr:

MsgBox Err.Number & m . " g Err.Description
End Sub

Private Sub cmdAdd_Click()
Me.txtID = ""
Me .txtPassword = U
Me .cboFaculty.Text = ""



Me.cboMajor.Text = ""
Me.txtName = ""

Me .txtSurname = ""
Me.txtBirthDate = ""
Me.txtAge = "'"
Me.txtAddress = ""
Me.txtMoo = ""
Me.txtRoad = ""
Me.txtTambol
Me.txtAmphur = ""
Me.cboProvince.Text =
Me.txtZipcode = ""
Me.txtTelephone = ""
Me.txtEmail = ""

nn

nn

Flag = "Add"

1blPosition.Caption = "findeya”
Call SetControls(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,_
0, 1, 1)
Me.txtID.SetFocus
End Sub

Private Sub cdeancel_Click()
Call SetControls(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,_

1, 0, 0)
Flag = mwn
Call ShowData
End Sub

private Sub cmdDelete Click()
Dim Criteria As String

Criteria = "ID No = " & txtID

rs.MoveFirst

rs.Find Criteria, , adSearchForward

MSG = "anfiasnisaudexyaues " & txtName & " T & txtSurname & " ldviali 2"
If MsgBox (MSG, vbYesNo + vbQuestion) = vbYes Then

rs.Delete

If rs.RecordCount < 1 Then
Me.txtID = ""
Me.txtPassword = ""
Me.cboFaculty.Text = ""
Me.cboMajor.Text = ""
Me.txtName = ""
Me.txtSurname = ""
Me.txtBirthDate = ""
Me.txtAge = "'"
Me.txtAddress = ""
Me.txtMoo = ""
Me.txtRoad = ""
Me.txtTambol
Me.txtAmphur = ""
Me .cboProvince.Text =
Me.txtZipcode = ""
Me.txtTelephone = ""
Me.txtEmail = ""

LA

1blPosition.Caption = " I
GoTo spacey
End If



rs.MoveNext
If rs.EOF Then rs.Movelast
spacey:
Call ShowData
End If
End Sub

private Sub cmdEdit_Click()
Dim Criteria As String

Criteria = "ID_No LIKE " & txtID
rs.MoveFirst
rs.Find Criteria, , adSearchForward
Flag = "Edit"
1blPosition.Caption = "Edit Mode"
Call SetControls(1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,_
0, 1, 1)
Me .txtPassword.SetFocus
End Sub

private Sub cmdFirst_Click()
rs.MoveFirst
Call ShowData

End Sub

Private Sub cmdLast_Click()
rs.Movelast
Call ShowData

End Sub

pPrivate Sub cmdNext Click()
If rs.RecordCount < 1 Then Exit Sub
rs.MoveNext
If rs.EOF Then rs.Movelast
call ShowbDhata
End Sub

Private Sub cmdPrevious_Click()
If rs.RecordCount < 1 Then Exit Sub
rs.MovePrevious
If rs.BOF Then rs.MoveFirst
Call ShowbData
End Sub

Private Function DuplicateID() As Boolean
SQL = "SELECT ID_No FROM Project WHERE ID No='" & txtID & "' "
Set rsTemp = cnn.Execute (SQL)
If rsTemp.RecordCount = 0 Then
DuplicatelD = False
Else
DuplicateID = True
End If
rsTemp.Close
End Function

Private Sub txtBirthDate_KeyPress(KeyAscii As Integer)

KeyAscii = IIf(CheckNumber(KeyAscii, w/-m", 1) Or (KeyAscii = 8),
KeyAscii, 0)
End Sub



Private Function FileExists (FullFileName AS string) As Boolean
Oon Error GoTo MakeF

'Tf file does Not exist, there will be an Error

Open FullFileName For Input As #1

Close #1

'no error, file exists

FileExists = True

Exit Function

MakeF':
'error, file does Not exist
FileExists = False

Exit Function
End Function



'"CODE FORM SUBJECT

Option Explicit

Dim SQL As String, MSG As String

Dim rsTemp As New ADODB.Recordset
Dim rsSubject As New ADODB.Recordset
Dim SQL1 As String

Dim rl As New ADODB.Recordset

Dim Flag As String

Sub SetControls(txtSCodeSub As Boolean, txtSNameSub As Boolean, _
£xtSCredit As Boolean, cmdSFirst As Boolean, cmdSPrevious As_
Boolean, cmdSNext As Boolean, cmdSLast As Boolean, cmdSAdd As_
Boolean, cmdSEdit As Boolean, cmdSDelete AsS Boolean, cmdSSave_
As Boolean, cmdSCancel As Boolean)

Me.txtCodeSub.Locked = txtSCodeSub
Me.txtNameSub.Locked = txtSNameSub
Me.txtCredit.Locked = txtSCredit

Me.cmdFirst.Enabled = cmdSFirst
Me.cmdPrevious.Enabled = cmdSPrevious
Me . cmdNext .Enabled = cmdSNext

Me .cmdLast .Enabled = cmdSLast

Me .cmdAdd .Enabled = cmdSAdd

Me .cmdEdit .Enabled = cmdSEdit
Me.cmdDelete.Enabled = cmdSDelete

Me .cmdSave .Enabled = cmdSSave

Me .cmdCancel .Enabled = cmdSCancel

End Sub

Private Sub cmdSave_Click()
Dim oldPosition As Variant
on Error GoTo hErr

nilenels Add vie Edit
Tf txtCodeSub = "" Or Not IsNumeric (txtCodeSub) Then
MSG = "svisimnlifhirernguuy gosfvuaduiaauviniy 1"

MsgBox MSG, vbOKOnly + vbCritical, "Error Message"
txtCodeSub.SetFocus

Exit Sub
End If
If txtNameSub = "" Then

MsgBox "Yilspldded ", vbOKOnly + vbInformation
txtNameSub.SetFocus

Exit Sub

End If

If txtCredit = "" Or Not IsNumeric (txtCredit) Then
MSG = "wineialifivizaiingduuy gastnvuaduiaeavinde 1"

MsgBox MSG, vbOKOnly + vbCritical, "Error Message"
txtCredit.SetFocus
Exit Sub
End If
If Flag = "Add" Then
If DuplicateID Then }
MSG = "sWadmn : " & txtCodeSub & mfuieguda . ngonldeiadmnval

MsgBox MSG, vbCritical + vbOKOnly, "Duplicate D"
txtCodeSub.SetFocus



Exit Sub
End If
rsSubject.AddNew
End If

rsSubject !SubjectCode = txtCodeSub
rsSubject!SubjectName = txtNameSub
rsSubject!Credit = txtCredit
rsSubject.Update
call SetControls(l, 1, 1, 1, 1, 1; 1; 1, 1 Xp Gy 0)
Call ShowData
Flag = mwn
Exit Sub
hErr:
MsgBox Err.Number & m . " g Err.Description
End Sub

Private Sub dthhow_RowColChange(LastRow As Variant,ByVal LastCol As_
Integer)
If rsSubject.EOF Then rsSubject.MoveLast
If rsSubject.BOF Then rsSubject .MoveFirst
Call ShowData
End Sub

private Sub Form_Load()
SQL = "SELECT * FROM subject ORDER BY SubjectCode"
rsSubject.Open SQL, Cnn, adOpenKeyset, adLockPessimistic
Set dtgShow.DataSource = rsSubject
Call ShowData
call SetControls(l, 1, 1] 1YLt 1 A [ L7 Apiladil e o0 )

End Sub

sub ShowData ()
On Error GoTo hErr
)
Me.txtCodeSub = ""
Me.txtNameSub = ""
Me.txtCredit = ""

If rsSubject.RecordCount < 1723hem,

MSG = "No current record"

MsgBox MSG, vbInformation + vbOKOnly, "Message"

1blPosition.Caption = " Y

call SetControls(l, 1, 1, O, o, 0, 0, 1, 0, 0, 0, 0)
Else

Me.txtCodeSub = rsSubject!SubjectCode

Me.txtNameSub = rsSubject!SubjectName

Me.txtCredit = rsSubject!Credit

1blPosition.Caption = "Record " & rsSubject.AbsolutePosition
& " of " & rsSubject.RecordCount
End If
Exit Sub
hErr:
MsgBox Err.Number & m . v g Err.Description
End Sub

Private Sub cmdAdd_Click()
Me.txtCodeSub = ""
Me.txtNameSub = ""
Me.txtCredit = e



Flag = "Add"
1pblPosition.Caption = "iudeya”

call SetControls (0, O, o, 0, 0, 0, 0, Oy 0, O,

Me.txtCodeSub.SetFocus
End Sub

Private Sub cdeancel_Click()

call SetControls(l, 1, 1, 1, 1, 1, 1, 1, 1, L1

Flag — nn
Ccall ShowData
End Sub

Private Sub cmdDelete_Click()
Dim Criteria As String
Criteria = "SubjectCode = " & txtCodeSub
rsSubject.MoveFirst
rsSubject.Find Criteria, adSearchForward

MSG = "audeinnsaim " & txtNameSub & v gvsalal 2"

If MsgBox (MSG, vbYesNo + vbQuestion) = vbYes Then

rsSubject.Delete

If rsSubject.RecordCount < 1. Then
Me.txtCodeSub = ""
Me.txtNameSub = ""
Me.txtCredit = """

1blPosition.Caption = "hififeya"
GoTo spacey

End If
rsSubject.MoveNext

If rsSubject.EOF Then rsSubject.Movelast
spacey:

Call ShowData

End If
End Sub

Private Sub cdedit_Click()
Dim Criteria As String
Criteria = "SubjectCode LIKE " & txtCodeSub
rsSubject.MoveFirst
rsSubject.Find Criteria, . adSearchForward

Flag = "Edit"
1blPosition.Caption = "Edit Mode"
call SetControls(l, 0, O, o, 0, o, 0, 0, Oy 0,
Me.txtNameSub.SetFocus
End Sub

Private Sub cmdFirst_Click()
rsSubject.MoveFirst
call ShowData

End Sub

Private Sub cmdLast_Click()
rsSubject.Movelast
Call ShowData

End Sub

1,

0,

1)

0)

1)



Private Sub cmdNext_Click()
If rsSubject.RecordCount < 1 Then Exit Sub
rsSubject.MoveNext
If rsSubject.EOF Then rsSubject.MovelLast
Call ShowData

End Sub

Private Sub cmdPrevious_Click()
I1f rsSubject.RecordCount < 1 Then Exit Sub
rsSubject.MovePrevious
If rsSubject.BOF Then rsSubject.MoveFirst
Call ShowData

End Sub

Private Function DuplicateID() As Boolean
SQL = "SELECT SubjectCode FROM Subject WHERE SubjectCode="" &
txtCodeSub & "' "
Set rsTemp = Cnn.Execute (SQL)
I1f rsTemp.RecordCount = 0 Then
DuplicateID = False
Else
DuplicateID = True
End If
rsTemp.Close
End Function



'"CODE FORM frmMain

Option Explicit

Dim Z As String

pDim C As Integer

Dim ring num As Integer
Dim a As String

Dim i As Integer

Dim buffer As String

pim Inputt As String

Dim NextLevel As String
Dim SID As String

Dim PID As String

Dim ID As String

Dim tmpLevel As String

Dim Grade As String

Dim Choice As String

Dim Subject As String

Dim weigh As Integer

Dim Year As String

Dim Term As String

Dim Wantt As String

Dim SONG As String

Dim rsCheck As New ADODB.Recordset
Dim rsCredit As New ADODB.Recordset
Dim SQL As String

Dim Variable As String

Dim ErrorCount As Integer
Dim Creditt As Integer

Dim Points As Single

Dim Div As Single

Private Sub Commandl Click()

MSComml.Output = "O"
MsgBox Format (4, "0.00")
End Sub

Private Sub Command2_Click ()
MSComml.Output = "EF"
End Sub

Private Sub Form_Load ()
Call DMC1.InitBASS (Me.hWnd, 44100, False, False)
MSComml.Settings = "9600,N,8,1"
MSComml.CommPort = 1
MSComml.PortOpen = True
textl.Text = ""

NextLevel = "1 1"
MSComml.Output = "E"
End Sub

Sub Restarttime ()
Timerl.Enabled
Timerl.Enabled

End Sub

False
True

private Sub mnuAdd_Grade Click()
frmGrade.Show
frmGrade .cmdAdd.Value = True
End Sub



private Sub mnuAdd_Student_Click()
frmStudent .Show
frmStudent.cmdAdd.Value = True
End Sub

Private Sub mnuAdd_Subject_Click()
frmSubject.Show
frmSubject.cmdAdd.Value = True

End Sub

Private Sub mnuEdit_Grade_Click()
frmGrade . Show
frmGrade.cdedit.Value = True

End Sub

private Sub mnuEdit_Student_Click()
frmStudent . Show
frmStudent.cdedit.Value =S
End Sub

private Sub mnuEdit_Subject_Click()
frmSubject.Show
frmSubject.cdedit.Value = rue
End Sub

Private Sub mnquen_Grade_Click()
frmGrade . Show
End Sub

Private Sub mnquen_Student_Click()
frmStudent .Show
End Sub

Private Sub mnquen_Subject_Click()
frmSubject.Show
End Sub

T SUNUNEAT

private Static Sub MSComm1l OnComm ()
Restarttime

Select Case MSComml.CommEvent
Case comEvReceive
Inputt = MSComml.Input
7z = 7 & Inputt
Me.textl.Text = Z

End Select
call Selectt

End Sub

Private Sub Play ()
DMC1.StopStream
call DMCl.OpenStream(SONG)
call DMCl.PlayStream(False)
End Sub

Private Sub Selectt ()
Select Case Inputt
Case "Z"
call L1 1

Case "0", |l1", "2", "3", "4", l|5", "6", l|7|l, "8", "9“,

"Wy n
r

"#"



Select Case N
Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

extLevel
" 2_2_1 A1)
Call L2 2 1
" 2—2—2 "
Call L2 2 2
" 2_2—3 "
Call L2 2_3
" 2—2_4 n
Call L2 2 4
" 2—2—5 "
Call L2 2 5
A1) 2—2—6 "
Call L2 2 6
" 2—2—7 n"
Call L2 2 7
” 2—2—8 "
Call L2 2 8
n 3—1_1 ”
Call L3 1 1
" 3—1—2 A1)
Call L3.1 2
" 3—1—3 "
Bligr3: 113
" 3—1_4 11
Call L3/1 4
Vgl g
call ‘L3 1.5
" 4_1 ”
Call L4 1
" 5—1—1 "
Call L5 1 1
" 5—1—2 "
Cra LSRR
” 5_1—3 "
Call L5 1.3
" 5—1—4 "
Chl BALEFLs 4
" 5 1 5 n
Call L5 1 5
n 5_1—6"
Call L5 1 6
" 5—1_7 "
Call L5 1 7
" 5—1_8 Al
Call 15 _1_8
11 7_2 "
Call L7 2
" 8—1—1 "
Call 1L8_1_1
" 8—1—2 "
Call L8 1 2
" 8—1—3 "
Call L8 1 3
n 8—1—4 "
Call L8 1 4
" 8_1—5 "
Call L8 1 5
" 8—1_6"
Call L8 1 6
n 8_1-7 "
Call L8 1 7



Case "8_1_8"
Call 1L8_1_8
Case "9_1 1"
Call L9 1 1
Case "9_1 2"
Call L9 1 2
Case "9_1_ 3"
Call L9 1 3
Case "9_1_ 4"
Call 19 1 4

Case "10_1"
Call L10_1
Case "Want"
Call Want
End Select
End Select
End Sub
Sub L1 1()
ring num = 3
If Inputt = "2" Then
4 C + 1
If C < ring num Then
Exit Sub
Else
NextLevel = "2 2 1"
MSComml .Output = "O"
SONG = "c:\Project\Hello.wav"
Call Play
End If
Else
c=20
End If
End Sub

Sub L2 2 1()
DMC1.StopStream

NextLevel = "2_2_ 2"
SID = Inputt
End Sub

sub L2 2 2()

NextLevel = "2 2 3"
SID = SID & Inputt
End Sub
Sub L2 2 3()
NextLevel = "2 2 4"
SID = SID & Inputt
End Sub
Sub L2 _2_4()
NextLevel = "2_2 5"
SID = SID & Inputt
End Sub
Sub L2 2 5()
NextLevel = "2_2 6"

SID = SID & Inputt
End Sub



Sub L2_2_6()

NextLevel = "2 2 7"
SID = SID & Inputt
End Sub
Sub L2 2 7()
NextLevel = "2_2_ 8"
SID = SID & Inputt
End Sub

Sub L2 2 8()
SID = SID & Inputt
If CheckCode Then

NextLevel = "3_1 1"
SONG = "c:\Project\PlayPassword.wav"
Call Play

Else

ErrorCount = ErrorCount + 1
If ErrorCount < 3 Then

NextLevel = "2 2 1"
SID = ""
SONG = "c:\project\errorSID.wav"
Call Play
Exit Sub
Else
Call SetupVariable
End If
End If
ErrorCount = 0
End Sub
Sub L3 1 1()
DMC1l.StopStream
NextLevel = "3 1 2"
PID = Inputt
End Sub

Sub L3 1 2()

NextLevel = "3 1 3"
PID = PID & Inputt
End Sub
Sub L3_1 3()
NextLevel = "3 1 4"
PID = PID & Inputt
End Sub
Sub L3 1 4()
NextLevel = "3_1 5"
PID = PID & Inputt
End Sub
Sub L3 1 5()
NextLevel = "4 1"

PID = PID & Inputt
If CheckPass Then

NextLevel = "4 1"
SONG = "c:\Project\PlayChoice.wav"
Call Play

Else

ErrorCount = ErrorCount + 1



If ErrorCount < 3 Then

NextLevel = "3_1_1"
PID — mwn
SONG = "c:\project\errorPID.wav"
Call Play
Exit Sub
Else
Ccall SetupVariable
End If
End If
ErrorCount = 0
End Sub
Sub L4_1()
Choice = Inputt
If Choice = "0" Then
NextLevel = "5 1 1"
SONG = "C:\project\PlayAddress.wav"
Call Play
ElseIf Choice = "1" Then
NextLevel = "7_2"
SONG = "c:\project\PlayGrade.wav"
Call Play
Else

ErrorCount = ErrorCount + 1
If ErrorCount < 3 Then
SONG = "c:\project\ErrorChoice.wav"
Call Play
Exit Sub
Else
Call SetupVariable
End If
End If
ErrorCount = 0
Choice = ""
End Sub

Sub L5 1_1()
DMC1.StopStream

NextLevel = "5_1 2"
ID = Inputt
End Sub
Sub L5 1 2()
NextLevel = "5 1 3"
ID = ID & Inputt
End Sub

Sub L5_1_30)

NextLevel = "5_1_4"
ID = ID & Inputt
End Sub

Sub L5_1_4()

NextLevel = "5_1_5"
ID = ID & Inputt
End Sub

Sub L5 1 50)
NextLevel = "5_1_6"



ID = ID & Inputt
End Sub

Sub L5_1_6()

NextLevel = "5_1_ 7"
ID = ID & Inputt
End Sub

Sub L5_1_7()

NextLevel = "5_1_8"
ID = ID & Inputt
End Sub

Sub L5 1 80()
ID = ID & Inputt
If CheckCodeID Then

NextLevel = "Want"
tmpLevel = NextLevel
SONG = "c:\Project\" & ID & ".wav"
Call Play
Call Delay
1f NextLevel <> tmpLevel Then Exit Sub
SONG = nc:\Project\Want.wav"
Call Play
Else

FrcorCeuntils ErrorCount + 1
1f ErrorCount < 3 Then

NextLevel = "5 1 1"
ID — wn
SONG = "c:\project\errorAdd.wav"
Call Play
Exit Sub
Else
call SetupVariable
End If
End If
ErrorCount = 0
End Sub
Sub L7_2()
Choice = Inputt
If Choice = "0" Then
NextLevel = "8_1_ 1"
SONG = "C:\project\PlaySubject.wav"
Call Play
ElseIf Choice = "1" Then
NextLevel = "9 1 1"
SONG = "c:\project\PlaySubjectYear.wav"
Call Play
Else

ErrorCount = ErrorCount + 1

1f ErrorCount < 3 Then
SONG = "c:\project\ErrorChoiceSubject.wav"
Call Play
Exit Sub

Else
call SetupVariable

End If

End If



ErrorCount = 0
Choice = ""
End Sub

Sub L8 1 _10)
DMC1l.StopStream

NextLevel = "8_1_ 2"
Subject = Inputt
End Sub
Sub L8 1 20)
NextLevel = "8_1 3"
Subject = Subject & Inputt
End Sub

Sub L8_1_30

NextLevel = "8_1 4"
Subject = Subject & Inputt
End Sub

sub 18_1_40)

NextLevel = "8_1 5"
Subject = Subject & Inputt
End Sub

Sub L8_1_5()

NextLevel = W bl ™
Subject = Subject & Inputt
End Sub

sub L8 1 6()

NextLevel = "8 1 7"
Subject = subject & Inputt
End Sub
Sub L8 1 _7()
NextLevel = "8 1 8"
Subject = Subject & Inputt
End Sub

Sub L8 1 8()
Subject = Subject & Inputt
1f CheckSubject Then

NextLevel = "Want"
tmpLevel = NextLevel
SONG = "c:\Project\" & Subject & ".wav"
Call Play
Call Delay

If NextLevel <> tmpLevel Then Exit Sub
Grade = rsCheck!Grade

SONG = "c:\Project\" & Grade & ".wav "
Call Play

rsCheck.Close

Call Delay

If NextLevel <> tmpLevel Then Exit Sub
SONG = nc:\Project\Want.wav"
Call Play

Else



End

Sub

End

Sub

End

Sub

End

Sub

ErrorCount = ErrorCount + 1
1f ErrorCount < 3 Then

NextLevel =
ID —_ mn

" 8_1—1 "

SONG = "c: \prOJect\errorSubject .wav"

Call Play
Exit Sub
Else

Call SetupVariable

End If
End If

ErrorCount = 0
Sub

19 1.10

Call DMC1l.StopStream
NextLevel = "9 1 2"
Year = Inputt

Sub

L9 1. 2()

NextLevel = "9 1 3"
Year = Year & Inputt
Sub

L9 1 30

NextLevel = "9 1 4"
Year = Year & Inputt
Sub

L9 1 4()
Year = Year & Inputt
1f CheckYear Then

NextLevel = "10_1"
SONG = "c: \PrOJect\PlaySubjectTerm .wav"
Call Play
Else
ErrorCount = ErrorCount + 1
1f ErrorCount < 3 Then
NextLevel = "9 1 1"
Year = ""
SONG = "c:\project\ErrorYear.wav"
Call Play
Exit Sub
Else
Ccall SetupVariable
End If
End If
ErrorCount = 0
End Sub
Sub L10_1()
Dim progress As Boolean

Dim

avr As String, 1 As
Term = Inputt
If CheckTerm Then

Integer, grd As String

NextLevel = "Want"

SQL = "SELECT grade. subjectcode, grade, credit from Grade,_
Ssubject where id_no = 'm g SID & "' and year = '" &
Year & "'and Term = '" gTerm & "'and Grade. subjectcode

= subject.

subjectcode”



rsCredit.Open SQL, Cnn, adOpenKeyset, adLockPessimistic
Points = 0
Div = 0
Do Until rsCredit.EOF
1f rsCredit!Grade = "I" Then progress = True
Points = Points+Credit(rsCredit!Grade)
*ValrsCredit!Credit)
Div = Div + val (rsCredit!Credit)
tmpLevel = NextLevel
SONG = "c:\Project\" & rsCredit !SubjectCode & " wav"
Call Play
Call Delay

If NextLevel <> tmpLevel Then Exit Sub
SONG = "c:\Project\" & rsCredit!Grade & ".wav "
Call Play
Call Delay
rsCredit.MoveNext
Loop
avr = Format (Points M ODiw, [ 104002

SONG = "c:\Project\Average.wav"
Call Play
Call Delay
If progress = False Then
For i = 1 To 4

grd Mid (avr, i, 1)
If grd = "." Then grd = "_"
SONG = "c:\Project\" & grd & " wav"
Call Play
Call Delay
Next

SONG = "c:\Project\Want.wav"
Call Play

Else
SONG = "c:\Project\unsuccess.wav"
Call Play
Call Delay
SONG = "c:\Project\Want.wav"
Call Play

End If

Else

ErrorCount = ErrorCount + 1
If ErrorCount < 3 Then
SONG = "c:\project\ErrorTerm.wav"
Call Play
Exit Sub
Else
Call SetupVariable
End If
End If
rsCredit.Close
ErrorCount = 0

End Sub
Sub Want ()
Wantt = Inputt
If Wantt = "1" Then
Choice = ""
ID _ mn

NextLevel = "4 1"



SONG = "c:\Project\PlayChoiceAgain.wav"
Call Play

Else
call SetupVariable

End If
End Sub

sub SetupVariable ()
SID = nn
PID = nn
D = nwn
Choice = ""
Year = ""

c=20

ErrorCount = 0

NextLevel = "1

MSComml.Output = "F"

call DMC1l.StopStream
End Sub

Private Function CheckCode () As Boolean
SQL = "SELECT id_no FROM project WHERE id no='" & SID & e
Set rsCheck = cnn.Execute (SQL)
DE rsCheck.RecordCount = 0 Then
CheckCode = False
Else
CheckCode = True
End If
rsCheck.Close
End Function

Private Function CheckPass () As Boolean
SQL = "SELECT password from project where id no = '" & SID & "' _
and password = v ¢ PID & """
set rsCheck = cnn.Execute (SQL)
If rsCheck.RecordCount = 0 Then
CheckPass = False

Else
CheckPass = True
End If
rsCheck.Close
End Function

Private Function CheckCodeID() As Boolean
SQL = "SELECT id_no FROM project WHERE id no="'" & ID & meen
get rsCheck = cnn.Execute (SQL)
If rsCheck.RecordCount = 0 Then
CheckCodeID = False
Else
CheckCodeID = True
End If
rsCheck.Close
End Function

Private Function CheckSubject () As Boolean

SQL = "SELECT Grade, subjectcode FROM Grade WHERE (id no = T g
SID & "' and Subjectcode = '" & Subject & "')"

Set rsCheck = Cnn.Execute (SQL)



IE rsCheck.RecordCount = 0 Then
CheckSubject = False
Else
CheckSubject = True
End If
End Function

pPrivate Function CheckYear () As Boolean
SQL = "SELECT Year from Grade where id no = '" & SID & "' and _
Year = '" & Year & whu
get rsCheck = cnn.Execute (SQL)
If rsCheck.RecordCount = 0 Then
CheckYear = False
Else
CheckYear = True
End If
rsCheck.Close
End Function

Private Function CheckTerm() As Boolean
SQL = "SELECT Term from Grade where id no = 'm g SID & "'and year_
— 'v g Year & "' and Term = v ¢ Term & "'"
Set rsCheck = cnn.Execute (SQL)
If rsCheck.RecordCount = 0 Then
CheckTerm = False
Else
CheckTerm = True
End If
rsCheck.Close
End Function
private Sub Timerl Timer ()
Ccall SetupVariable
End Sub
Sub Delay ()
Do Until DMC1.StreamIsActive = False
DoEvents
Loop
End Sub

Function Credit (weigh) As Single
Select Case weigh

Case "A"

Credit = 4
CaDe, B

Credit = 3.5

Case "B"

Credit = 3
Case "C+"

Credit = 2.5
Case "C"

Credit = 2
Case "D+"

Credit = 1.5
Case "D"

Credit =1
Case "E"

Credit = 0

End Select

End Function



'"CODE FORM MODULE

Option Explicit

Public Cnn As New ADODB.Connection
Public rsMain As New ADODB.Recordset
Public rs As New ADODB.Recordset

Sub Main ()
Call OpenDB
End Sub

Sub OpenDB ()
Dim SQL As String
Cnn.ConnectionString ="Provider=Microsoft.Jet .OLEDB.3.51;Persist_
Security Info=False;Data Source="&App.Path_
& "\Project5.mdb"

Cnn.CursorLocation = 3
Cnn.Open
SQL = "SELECT * from Project”

rs.Open SQL, Cnn, adOpenKeyset, adLockPessimistic
frmMain.Show
End Sub

Function CheckNumber (Key As Integer, Spec As String, IsCase As _
Integer) As Integer
Dim chk As String
If IsCase = 0 Then
Spec = LCase (Spec)
End If
If (InStr(l, Spec, Chr(Key)) > 0) Or (Key >= 48 And Key <= 57) Then
CheckNumber = Key
Else
CheckNumber = 0
End If
End Function

Function getAge (birth As Date) As Integer
Dim bday As Integer, bmonth As Integer, byear As Integer
bday = Day (birth)
bmonth = Month (birth)
byear = Year (birth)
byear = Year (Now) - byear
If bmonth > Month (Now) Then

getAge = byear - 1
Exit Function
ElseIf bmonth = Month (Now) Then
If bday > Day(Now) Then
getAge = byear - 1
Else
getAge = byear
End If
Exit Function
Else
getAge = byear
End If
End Function

Function NotNull (s As Variant) As Variant
If IsNull(s) Then
NotNull = ""
Else
NotNull = s



End If
End Function
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SOURCE CODE OF MICROCONTROLER MCS-51



FLAG_RECV

MAIN:

CLR

MOV

SETB
RELAY: JNB
CLR
CJINE
CLR
SETB

SJMP
CJINE
CLR

OFF:

SETB
SJMP

SUB_RINGGING:

MOV
SETB
RETI

SUB_BUSY:
INC
CJINE
MOV
CLR

MOV

(P3.2) service

;interrupt Timer0O (P3.4) service

BIT TFH
ORG 0000H
LJMP MAIN
ORG 0003H
LJMP SUB_RINGGING ;interrupt INTO
ORG 000BH
LJMP SUB_KEY
ORG 0013H
LJMP SUB_BUSY sinterrupt INT1 (P3
ORG 001BH
RETI
ORG 0023H
ljmp serial_interrupt
MOV A, #0FFH
MOV THO,A
MOV TLO,A
MOV TMOD, #26H
SETB TRO
lcall initialize_com
lcall init serial
MOV A, #0FH
MOV P1,A ;P1 = INPUT
MOV RO, #00H
Pl.4 ;0ff relay * Port
is Port cont
A, #'R'
T
FLAG_RECV,RELAY
FLAG _RECV
R3,#'0',OFF
EXO
Pl.4 ;0n relay * Port Pl.4 1
control Relay
RELAY
R3,#'F',RELAY
Pl.4 ;O0ff relay * Port Pl.4
control Relay
EXO
RELAY
A #'2"' ;Send Z to PC if have
TI
RO
RO, #64H, CCC
RO, #00H
pPl.4 ;Off relay if have BUSY *
Port control Relay

A,#lsl

.3)

Pl
rol

s P

is

Ring

Port

service

.4
Relay

ort

Port

ging

Pl.4 is



SETB TI

SETB EXO0
ccC: RETI
SUB_KEY:

MOV  A,Pl
ANL A, #0

;Send Assci Data from KEY to PC if have

FH

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

SETB TI
RETI

TABLE :DB 'N12

3!

DB 14567

DB '890
DB ' #NN

; subroutine
INITIALIZE COM:
mov
ret
INIT_SERIAL:
MOV
MOV
MOV
; MOV TMOD, #0010
SETB
SETB
SETB
SETB
SETB
CLR
SETB
SETB
SHIB
SETB
SETB
SETB
MOV
RET

* 1

Nl

pcon, #00h

A, #0FDH

TH1,A

TL1,A

0000b

EA

ES

ETO

EXO0

EX1 ;use INT1 (P3.3)
ET1

TR1

PS

P3.2

P3.3 ;use INT1 (P3.3)
TCON.O

TCON. 2 ;use INT1 (P3.3)
SCON, #01010000B

SERIAL INTERRUPT:

;output:register
;input: register
;EX. if send
;mov a, #data
;setb TI

R3 for recv
ACC for send

PUSH IE

C

LR ES

JBC RI,RECV

S
RECV:

JMP SEND

MOV R3, SBUF
SETB FLAG_RECV

S
SEND:
c

JMP OUT_INT

LR TI

MOV SBUF, A
JNB TI,$

STD



CLR TI
OUT INT:
- POP IE
RETI

END
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OPTOELECTRONICS

PHOTOTRANSISTOR OPTOCOUPLERS

4N25 4N27
4N26 4N28

15° MAX
: [
02
|
2.33
REF
056 nat
040 DIMENSIONS IN mm
PACKAGE CODE K ST1603A
ANODE[1 BlaasE
camh 2 5JcoL
Zs
B aJem.
2079
Equivalent Circuit
5 AN xf.,dk;;:fvﬁﬁ mﬁ;»am,j{ »;«g&sgm’m
OLUTE MAXIM
TOTAL PACKAGE
*Storage tempPerature . .........oo..cooooeeererees

INPUT DIODE
*Forward DC current continuous ............ 80 mA
*Roverse VORage ........ooovvninen e 3.0V
*Peak forward current

(300 s, 2% duty cycle) ..........coooeeee-s 3.0A
*Power dissipation at 25°C ambient ........ 150 mW
*Derate linearly from25°C . ............. 2.0 mW/°C

*Indicates JEDEC Registered Data.

*QOperating temperature at junction ......iieeeines
*Lead temperature (soldering, 10 SBC) «.vinriieiiies
*Total package power dissipation at 25°C ambient (LED plus detector) ........ovvvvevivrnnnneees 250 mW
*Derate linearly from25°C . .......oovvniviiieieens

................................... —55°C t0 150°C
................................... —55°C to 100°C
........................................... 260°C
....................................... 3.3mW/°C
OUTPUT TRANSISTOR
*Collector emitter voltage (BVeeo) - --vvvvvv-- 30V
*Collector base voltage (BVceo) -« --cvovveeees 70V
*Emitter collector voltage (BVeco) «« -« -vovvvnrst 7V
*Power dissipation at 25°C ambient ........ 150 mW
*Derate linearly from25°C . ............. 2.0 mW/°C

The 4N25, 4N26, 4N27, and 4N28 series of optocouplers
have an NPN silicon planar phototransistor optically
coupled to a gallium arsenide diode.

m AC line/digital logic isolator

® Digital logic/digital logic isolator

B Telephonef/telegraph line receiver

m Twisted pair line receiver

m High frequency power supply feedback control
= Relay contact monitor

m Power supply monitor

m Small package size and low cost

m Excellent frequency response

® UL recognized—File E90700
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OPTOELECTRONICS

PHOTOTRANSISTOR OPTOCOUPLERS

GUAR. TEST
CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNITS CONDITIONS
INPUT DIODE
*Forward voltage Ve 1.20 1.50 Vv =10 mA
Capacitance (o} 150 pF V=0V, f=1 MHz
*Reverse leakage current .05 100 pA Ve=3.0V, Ri=1.0MQ
DETECTOR
DC forward current gain hee 250 Vee=5V, lc=500 pA
*Collector to emitter
breakdown voltage BVeeo 30 65 \' lc=1.0mA, ls=
*Collector to base
breakdown voltage BVeso 70 165 \ 1c=100 pA, le=0
*Emitter to collector
breakdown voltage BVeco 7 14 \' 1le=100 pA, 1:=0
*Collector to emitter leakage
current (4N25, 4N26, 4N27) leso 35 50 nA V=10V Base Open
*Collector to emitter leakage
current (4N28) 100 nA
*Collector to base
leakage current lcso 0.1 20 - nA V=10 V Emitter Open

TEST
DC CHARACTERISTICS SYMBOL MIN. 5 AX CONDITIONS
*Collector output current (a)
(4N25, 4N26) le 2.0 5.0 — mA Vee=10V, ;=10 mA, ;=0
(4N27, 4N28) 1.0 3.0 2,
*Collector-emitter saturation Veean 0.2 0.5 v 1c=2.0 mA, ;=50 mA

AC CHARACTEF“STICS TEST CONDITIONS

Non-saturated
Collector
Delay time t 0.5 s R.=100 Q, lc=2mMA, Vec=10V
Rise time t 25 us (Fig. 10 and 11)
Fall time t 26 us
Non-saturated
Collector
Delay time t 2.0 us R.=1k(2, Ic2 MA, V=10V
Rise time t 15 us (Fig. 10 and 11)
Fall time t 15 us

*Indicates JEDEC Registered Data.
(a) Pulse Test: Pulse Width=300 ps, Duty Cycle €2.0%
(b) For this test LED pins 1 and 2 are common and Phototransistor pins 4, 5 and 6 are common.
(c) If adjusted to yield lc=2 mA and i,=0.7 mA RMS; Bandwidth referenced to 10 kHz.




PHOTOTRANSISTOR OPTOCOUPLERS
OPTOELECTRONICS

TEST
AC CHARACTERISTICS SYMBOL MIN. TYP. AX. CONDITIONS

Saturated
1., (from 5 V10 0.8 V) 1 (SAT) 5 us R.=2kQ2, k=15 mA, Vec=5V
t (from SAT t0 2.0 V) t (SAT) 25 us Rs=Open (Fig. 10)

Saturated
t., (from 5Vt0 0.8 V) tor (SAT) 5 us R.=2k(2, [;=20 MA, Vec=5V
ty (from SAT t0 2.0V) ta (SAT) 18 us Re=100k( (Fig. 10)

Non-saturated
Base—Collector photo diode

Rise time t, 175 ns R.=1kQ, V=10V
Fall time t 175 ns
Isolation voltage (b) lo<1pA
(4N25, 4N26, 4N27, 4N28) Viso 5300 = — \ RMS, t=1 minute
*(4N26, 4N27) 1500 — — v Peak
*(4N28) 500 — — v Peak
Isolation resistance (b) 10" Q V=500 VDC
Isolation capacitance (b) 1.3 pF V=0, f=1.0 MHz
Bandwidth (c) Bw 300 kHz 1c=2.0 mA, R.=100
(also see note 2) (Fig. 12)

*Indicates JEDEC Registered Data.

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

(b) For this test LED pins 1 and 2 are common and Phototransistor pins 4, 5 and 6 are common.
() If adjusted to yield lc=2 mA and i.=0.7 mA RMS; Bandwidth referenced to 10 kHz.

2 P
§ g § ‘ \ y/ce = o.ayl
N - €2 ce =50
'é’ rd nl: 075
: - ; |
> O 050 |
o) 1 I /
[ IF 2
E ‘ ) <
z Ve 2 o025
Q ) 2 o \
0.8 ! L z
0102 05 1 2 5 10 20 50 100 0
FORWARD CURRENT — IF (mA) 0 5 10 15 20
C1686 IF — (mA) C1679
Fig. 1. Forward Voltage vs. Fig. 2. Normalized CTR vs.
Current Forward Current
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OPTOELECTRONICS

PHOTOTRANSISTOR OPTOCOUPLERS

1.2 T T T T 20
o IF = 10mA—] Vce = 0.3V
o€ IF = 5mA— Vce = 5.0V 18 e Y5 v
E:f 10 IF= 20mA-\ 16 —
Ol= ﬁ‘~“\\\ 14 V7
\Tg EN — A A Ve =av
« /"t’/ SN < ,(//'
508 V. =0
A7 . V
a sy o g A
w 4
2 /] . /
0.6
S / p A
5
> 2
04 o4 !
-75 -50 -25 0 +25 +50 +75+100+125 012 3 45 67 8 910N
Ta —(°C) C1680 If - (mA) c1243
Fig. 3. Normalized CTR vs. Fig. 4. Collector Current vs.
Temperature Forward Current
1.0 1.00 1
A t = =
z 090 = 2 0.0 7 Ve They
S 080 / . & 080 4 Sl
|3 / i e IS ST
13} 'tf 0.70 i | (3} 0.70 r\ IF = 20mA
L 060 PSR IF = 20mA <© 060 N :F‘f;‘Or\'}\A
o« MU IF = 10mA o« b LEEHF = O
5 0.50 / IF = 5mA ta 0.50 /
Q040 o 040
N 030 [l N
_(J g ‘, I = 030 ]
$ o % o~
O 010 [¢]
= 0.1 l 3 0.10 ’
0 0
10K 100K M 10K 100K ™
Ree — BASE RESISTANCE — () Ree — BASE RESISTANCE — ()
Cc1681 C1682
Fig. 5. CTRvs. RBE (Unsaturated) Fig. 6. CTR vs. RBE (Saturated)
1.2 1.2
gz T~ § z )
w | &
HE / it Hl f \
2135 10 N2 K
T / i -
s A
= -
5 09 b \
o w \ J
o N N
N 08 2 10
2 ! Vee = 10V < - il
= =
= lc = 2mA x Vee = 10V
z o7 AL = 1000 ] Ic = 2mA
g (See Fig. 10) z RL = 1000}
06 H” | | 1 09 (See Fig. 10)
10K 100K ™ © 10K 100K ™ ©
Ree — BASE RESISTANCE — (1) Ree — BASE RESISTANCE — ()
C1683 C1684
Fig. 7. Normalized Toer vs. RBE Fig. 8. Normalized Tow vs. RBE
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OPTOELECTRONICS

PHOTOTRANSISTOR OPTOCOUPLERS

12 .
g ng==138}/1 PULSE WIDTH= 100 us
= i DUTY CYCLE = 10%
(See Fig. 10) INPUT
g E 10 ov e ——
I 2V OUTPUT
R | |
g P
21 os AN | )
o
g § N ouTPUT : { —
-
§ = 06 =] | | \
5 10% |
o]
z l [ |
[ |
0 5 10 15 20 = lon [ o [<—
Ic — (mA) C1685 C1296A C1294
Fig. 9. Switching Time vs. IC Fig. 10. Switching Time Fig. 11. Switching Time Waveforms
Test Circuit

MODULATION , . CONSTANT
T § CURRENT

INPUT

amn

ouTPUT

Ic (DC) = 2 mA R, = 1004
ic = 0.7 mA RMS

v cnz3

Fig. 12. Modulation Circuit Used to Obtain
Output vs. Frequency Plot

1. The current transfer ratio (I/l) is the ratio of the detector collector current to the LED input current with Vce at 10 volts.
2. The frequency at which i, is 3dB down from the 10 kHz value.
3. Rise time (t) is the time required for the collector current to increase from 10% of its final value to 90%.

Fall time (t) is the time required for the collector current to decrease from 90% of its initial value to 10%.
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1SO2-CMO

s MT8870D/MT8870D-1
Integrated DTMF Receiver

Features

Complete DTMF Receiver
Low power consumption
Internal gain setting amplifier
Adjustable guard time
Central office quality

Power-down mode
Inhibit mode

Backward compatible with
MT8870C/MT8870C-1

Applications

CEPT Spec (MT8870D-1)
Paging systems

Repeater systems/mobile radio
Credit card systems

Remote control

Personal computers

Telephone answering machine

Receiver system for British Telecom (BT) or

ISSUE 5 March 1997

Ordering Information
MT8870DE/DE-1 18 Pin Plastic DIP
MT8870DS/DS-1 18 Pin SOIC
MT8870DN/DN-1 20 Pin SSOP

-40 °C to +85 °C

Description

The MT8870D/MT8870D-1 is a complete DTMF
receiver integrating both the bandsplit filter and
digital decoder functions. The filter section uses
switched capacitor techniques for high and low
group filters; the decoder uses digital counting
techniques to detect and decode all 16 DTMF tone-
pairs into a 4-bit code. External component count is
minimized by on chip provision of a differential input
amplifier, clock oscillator and latched three-state bus
interface.

VDD VSS VRef INH
1 |
- Bias \ i
PWDN >l Circuit VRef
Buffer
Chip Chi E >
i ip :
Power Bias High Group _[.T Digital Code
Filter Detection Converter Ly
Algorithm and Latch Q2
IN + i
T%'ﬁ; Zero Crossing
IN - Filter Detectors > Q3
GS Low Group |
Filter _D— $_ Ly Q4
__.Do—a g st Steering &
Clocks N GT Logic 3
——— AN
v J
0OScC1 0sC2 St/GT ESt STD TOE

’
Figure 1 - Functional Block Diagram
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MT8870D/MT8870D-1 ISO2-CMOS

O
O

20
19
18
17
16
156
14
13
12
11

IN+
IN-
Ges
VRef [
INH [

PWDN [
osc1 [
osc2 [}

vss [

©CO~ND R WN=
1

SOENO R WN=

18 PIN PLASTIC DIP/SOIC 20 PIN SSOP

Figure 2 - Pin onnections

Pin Description

Pin #
18 | 20 Name Description

111 IN+ Non-Inverting Op-Amp (Input).

212 IN- Inverting Op-Amp (Input).

313 GS Gain Select. Gives access to output of front end differential amplifier for connection of

feedback resistor.

4 | 4 Vgef |Reference Voltage (Output). Nominally Vpp/2 is used to bias inputs at mid-rail (see Fig. 6
and Fig. 10).

5|5 INH Inhibit (Input). Logic high inhibits the detection of tones representing characters A B,C
and D. This pin input is internally pulled down.

6 | 68| PWDN |Power Down (Input). Active high. Powers down the device and inhibits the oscillator. This
pin input is internally pulled down.

7|8 0SC1 |Clock (Input).

0SC2 |Clock (Output). A 3.579545 MHz crystal connected between pins OSC1 and OSC2
completes the internal oscillator circuit.

9 |10 Vgs |Ground (Input). OV typical.

10 | 11 TOE |Three State Output Enable (Input). Logic high enables the outputs Q1-Q4. This pin is
pulled up internally.

11-112-| Q1-Q4 |Three State Data (Output). When enabled by TOE, provide the code corresponding to the
14 | 15 last valid tone-pair received (see Table 1). When TOE is logic low, the data outputs are high
impedance.

15| 17 StD Delayed Steering (Output).Presents a logic high when a received tone-pair has been
registered and the output latch updated; returns to logic low when the voltage on St/GT falls
below Vyst-

16| 18 ESt Early Steering (Output). Presents a logic high once the digital algorithm has detected a
valid tone pair (signal condition). Any momentary loss of signal condition will cause ESt to
return to a logic low.

17119 | StGT |Steering Input/Guard time (Output) Bidirectional. A voltage greater than Vst detected at
St causes the device to register the detected tone pair and update the output latch. A
voltage less than Vgt frees the device to accept a new tone pair. The GT output acts to
reset the external steering time-constant; its state is a function of ESt and the voltage on St.

18 | 20 Vpp |Positive power supply (Input). +5V typical.

Ts NC No Connection.
16
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ISO2-CMOS MT8870D/MT8870D-1

Functional Description

The MT8870D/MT8870D-1 monolithic ~ DTMF
receiver offers small size, low power consumption
and high performance. Its architecture consists of a
bandsplit filter section, which separates the high and
low group tones, followed by a digital counting
section which verifies the frequency and duration of
the received tones before passing the corresponding
code to the output bus.

Filter Section MT8870D/
. tgra=(RC)In(Vpp/V7sy
MT8570D-1 tGTPz(RC)In[‘fL;D/( Vpp-Vrsi]

Separation of the low-group and high group tones is
achieved by applying the DTMF signal to the inputs
of two sixth-order switched capacitor bandpass
filters, the bandwidths of which correspond to the low
and high group frequencies. The filter section also  providing tolerance to small frequency deviations
incorporates notches at 350 and 440 Hz for  and variations. This averaging algorithm has been
exceptional dial tone rejection (see Figure 3). Each  developed to ensure an optimum combination of
filter output is followed by a single order switched  immunity to talk-off and tolerance to the presence of
capacitor filter section which smooths the signals interfering frequencies (third tones) and noise. When
prior to limiting. Limiting is performed by high-gain  the detector recognizes the presence of two valid
comparators which are provided with hysteresis o tones (this is referred to as the “signal condition” in
preVent detection of UnWanted |0W'|€Ve| Signals. The some industry Speciﬁcations) the “Early Steering”
outputs of the comparators provide full rail logic (ESt) output will go to an active state. Any
swings at the frequencies of the incoming DTMF  subsequent loss of signal condition will cause ESt to
signals. assume an inactive state (see “Steering Circuit”).

]

Figure 4 - Basic teering Circuit

Decoder Section Steering Circuit

Following the filter section is a decoder employing  Before registration of a decoded tone pair, the
digital counting techniques to determine the  receiver checks for a valid signal duration (referred to
frequencies of the incoming tones and to verify that  as character recognition condition). This check is
they correspond to standard DTMF frequencies. A performed by an external RC time constant driven by
complex averaging algorithm protects against tone  ESt. A logic high on ESt causes V. (see Figure 4) to
simulation by extraneous signals such as voice while rise as the capacitor discharges. Provided signal

m— PRECISE
=~ DIAL TONES
", | x=350Hz
Y
\

v Y=440 Hz

DTMF TONES

A=697 Hz
ATTE:(xéLé/)\TlON B=770 Hz

i C=852 Hz
30 v D=941 Hz

. E=1209 Hz

F=1336 Hz

G=1477 Hz

40 ‘T . H=1633 Hz

fFif. 111
1kHz

Y AB C D E F G

FREQUENCY (Hz)

Figure

50

X

3 - Filter Response
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MT8870D/MT8870D-1 1SO2-CMOS

condition is maintained (ESt remains high) for the
validation period (tgTP): Ve reaches the threshold
(Vst) of the steering logic to register the tone pair,
latching its corresponding 4-bit code (see Table 1)
into the output latch. At this point the GT output is
activated and drives V¢ to Vpp. GT continues to drive
high as long as ESt remains high. Finally, after a
short delay to allow the output latch to settle, the
delayed steering output flag (StD) goes high,
signalling that a received tone pair has been
registered. The contents of the output latch are
made available on the 4-bit output bus by raising the
three state control input (TOE) to a logic high. The
steering circuit works in reverse to validate the
interdigit pause between signals. Thus, as well as
rejecting signals too short to be considered valid, the
receiver will tolerate signal interruptions (dropout)
too short to be considered a valid pause. This facility,
together with the capability of selecting. the steering
time constants externally, allows the designer to
tailor performance to meet a wide variety of system
requirements.

Guard Time Adjustment

In many situations not requiring selection of tone
duration and interdigital pause, the simple steering
circuit shown in Figure 4 is applicable. Component
values are chosen according to the formula:

trec=top*icTP
tip=tpa*iGTa
The value of tpp is a device parameter (see Figure
11) and trec is the minimum signal duration to be
recognized by the receiver. A value for C of 0.1 pF is

tarp=(ReC1INVop/(Voo-Vrsi]

V
oo O l tera=(R1C1)In(Vpp/Vsy
C4

Rp=(R1R(R1*R2)
stYGT( )

Ry

Est O

a) decreasing tap; (taTP<teTA)

tarp=(R1C1)In[Vpp/(Vop-Vrsil

V
oo O 5 l tgra=(ReC1)In(Vpp/Vrsy
1

Rp=(R1RIM(R1*R2)
steTQ)

b) decreasing tgTa: (taTP>tGTA)

uard Time Adjustment

Digit | TOE | INH ESt Q4 Q3 Qy Q4

ANY L X H z z z z
1 H X H 0 0 0 1
2 H X H 0 0 1 0
3 H X H 0 0 1 1
4 H X H 0 1 0 0
5 H X H 0 1 0 1
6 H X H 0 1 1 0
7 H X H 0 1 1 1
8 H X H 1 0 0 0
9 H X H 1 0 0 1
0 H X H 1 0 1 0
& H X H 1 0 1 1
# H X H 1 1 0 0
A H L H 1 1 0 1
B H L H 1 1 1 0
o] H e H 1 1 1 1
D H L H 0 0 0 0
A H H L
B H H L undetected, the output code

will remain the same as the

C H H L |previous detected code
D H H

Table 1. Functional Decode Table

L=LOGIC LOW, H=LOGIC HIGH, Z=HIGH IMPEDANCE
X = DON‘T CARE

recommended for most applications, leaving R to be
selected by the designer.

Different steering arrangements may be used to
select independently the guard times for tone
present (tgTp) and tone absent (tgta). This may be
necessary to meet system specifications which place
both accept and reject limits on both tone duration
and interdigital pause. Guard time adjustment also
allows the designer to tailor system parameters
such as talk off and noise immunity. Increasing trec
improves talk-off performance since it reduces the
probability that tones simulated by speech will
maintain  signal condition long enough to be
registered. Alternatively, a relatively short trec With
a long tpo would be appropriate for extremely noisy
environments where fast acquisition time and
immunity to tone drop-outs are required. Design
information for guard time adjustment is shown in
Figure 5.



iso2.cMos  MT8870D/MT8870D-1

Power-down and Inhibit Mode

A logic high applied to pin 6 (PWDN) will power down
the device to minimize the power consumption in a
standby mode. It stops the oscillator and the
functions of the filters.

Inhibit mode is enabled by a logic high input to the
pin 5 (INH). It inhibits the detection of tones
representing characters A, B, C, and D. The output
code will remain the same as the previous detected
code (see Table 1).

Differential Input Configuration

The input arrangement of the MT8870D/MT8870D-1
provides a differential-input operational amplifier as
well as a bias source (VRef) Which is used to bias the
inputs at mid-rail. Provision is made for connection of
a feedback resistor to the op-amp output (GS) for
adjustment of gain. In a single-ended configuration,
the input pins are connected as shown in Figure 10
with the op-amp connected for unity gain and VRef
biasing the input at 1/2VDD- Figure 6 shows the
differential  configuration, which  permits  the
adjustment of gain with the feedback resistor Rs.

Crystal Oscillator

The internal clock circuit is completed with the
addition of an external 3.579545 MHz crystal and is
normally connected as shown in Figure 10 (Single-
Ended Input Configuration). However, it is possible to
configure several MT8870D/MT8870D-1 devices
employing only a single oscillator crystal. The
oscillator output of the first device in the chain is
coupled through a 30 pF capacitor to the oscillator
input (OSC1) of the next device. Subsequent devices
are connected in a similar fashion. Refer to Figure 7
for details. The problems associated  with
unbalanced loading are not a concern with the
arrangement shown, i.e., precision balancing
capacitors are not required.

ey

MT8870D/
MT8870D-1

ifferential Input Amplifier
Qifferents NP
R;=R;Rs=100 k
Ry=60kQ, R5=37.5 kQ

All resistors are +1% tolerance.
All capacitors are 5% tolerance.
. Rg
VOLTAGE GAIN (A, diff)= =
1
INPUT IMPEDANCE

1
@noirr) = 2/ R+ | ==

Figure 6 - Dif erential Input Configuration

. To OSC1 of next
_T‘ I'_'ﬁT887OD/MT837OD-1
\v/

0sC2

|__

C=30 pF
X-tal=3.579545 MHz

Figure 7 - Oscillator onnection
Parameter Unit Resonator

R1 Ohms 10.752
L1 mH 432
C1 pF 4,984
Co pF 37.915
Qm - 896.37
Af % +0.2%

Table 2. Recommended Resonator Specifications
Note: Qm=quality factor of RLC model, i.e., 1/2I1fR1C1.
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MT8870D/MT8870D-1 1ISO2-CMOS

Applications

RECEIVER SYSTEM FOR BRITISH TELECOM
SPEC POR 1151

The circuit shown in Fig. 9 illustrates the use of
MT8870D-1 device in a typical receiver system. BT
Spec defines the input signals less than -34 dBm as
the non-operate level. This condition can be attained
by choosing a suitable values of Ry and R to
provide 3 dB attenuation, such that -34 dBm input
signal will correspond to -37 dBm at the gain setting
pin GS of MT8870D-1. As shown in the diagram, the
component values of Ra and C, are the guard time
requirements when the total component tolerance is
6%. For better performance, it is recommended to
use the non-symmetric guard time circuit in Fig. 8.

MT8870D-1

IN+
IN-
GS

Vob
StGT
ESt
StD
Q4
Q3
Q2
Q1

VRef
INH
PWDN
0OSC 1
0osC 2
Vss

TTTL L

il

I

tarp=(RpC1)IN[Vpp/(Voo~Vrsy]

teTa=(R1C1)In(Vpp/Vrs)

Rp=(R1R2)/(R1*R2)
Cq

o—1

R2 Notes:

R;=368K Q. 1%
Ry=2.2M Q * 1%
C>=100nF £ 5%

uard Time

—

NOTES:

Ry = 102KQ + 1%

Ry = 71.5KQ + 1%

R3 = 390KQ +1 %

C1,C, = 100 nF +5%

X4 = 3.579545 MHz £ 0.1%
Vpp = 5.0V £ 5%

Input Configuration for BT or

4-16



ISO2-CMOS MT8870D/MT8870D-1

Absolute Maximum Ratings’

Parameter Symbol Min Max Units
1 | DC Power Supply Voltage Vpp 7 Vv
2 | Voltage on any pin A Vgs-0.3 Vppt0.3 \'
3 | Current at any pin (other than supply) I 10 mA
4 | Storage temperature Tst6 -65 +150 °C
5 | Package power dissipation Pp 500 mwW

1 Exceeding these values may cause permanent damage. Functional operation under these conditions is not implied.

Derate above 75 °C at 16 mW /°C. Al leads soldered to board.

Recommended Operating Conditions - Voltages are with respect to ground

(Vsg) unless otherwise stated.

Parameter Sym Min Typi Max | Units Test Conditions
1 | DC Power Supply Voltage Vpp | 4.75 5.0 5.25 \
2 | Operating Temperature To -40 +85 °C
3 | Crystal/Clock Frequency fc 3.579545 MHz
4 | Crystal/Clock Freg.Tolerance Afc 0.1 %
1 Typical figures are at 25°C and are for design aid only: not guaranteed and not subject to production testing.

DC Electrical Characteristics - Vo

p=5.0VE 5%, Vss=0V, -40°C < Tg < +85°C, unless otherwise stated.

Characteristics Sym Min TypfF Max Units Test Conditions
1 S Standby supply current Ioba 10 25 pA  |PWDN=Vpp
p | Operating supply current Ipp 3.0 9.0 mA
E Power consumption Po 15 mW |fc=3.579545 MHz
Y
4 High level input ViH 35 vV  |Vpp=5.0V
5 Low level input voltage ViL 1.5 V.  |Vpp=5.0V
6|, Input leakage current liu/he 0.1 pA | V|N=Vssor Vbp
7 '; Pull up (source) current Iso 743 20 HA 1\;OE—(€E)i(r)1V10)=O'
u DD=5.
8 ; Pull down (sink) current Is| 15 45 pA | INH=5.0V, PWDN=5.0V,
Vpp=5.0V
9 Input impedance (IN+, IN-) RiN 10 MQ |@ 1kHz
10 Steering threshold voltage Vst 2.2 24 2.5 V  |Vpp=5.0V
11 Low level output voltage VoL Vggt0.03| V  |No load
12 8 High level output voltage Von |Vpp-0.03 V  |Noload
13 | T |Output low (sink) current loL 1.0 25 mA |[Vour=0.4V
-14_ Z Output high (source) current loH 0.4 0.8 mA |Vour=4.6V
_15— ; VRef OUtpUt voltage VRef 2.3 25 2.7 V  |Noload, Vpp = 5.0V
16 VRef OUtPUL resistance Ror 1 kQ

T Typical figures are at 25°C and are for design a

d only: not guaranteed and not subject to production testing.
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MT8870D/MT8870D-1 ISO%2-CMOS

Operating Characteristics - Vpp=5.0V£5%,
Gain Setting Amplifier

Vgg=0V, -40°C < Tp < +85°C ,unless otherwise stated.

Characteristics Sym Min | Typ* | Max | Units Test Conditions
1 | Input leakage current N 100 nA | Vss<Vin< VoD
2 | Input resistance RiN 10 MQ
3 | Input offset voltage Vos 25 mV
4 | Power supply rejection PSRR 50 dB 1 kHz
5 | Common mode rejection CMRR | 40 dB 0.75V < V|y<4.25V biased
at VRef=2.5V
6 | DC open loop voltage gain AvoL 32 dB
7 | Unity gain bandwidth fc 0.30 MHz
8 | Output voltage swing Vo 4.0 Vop Load > 100 kQ to Vgs @ GS
9 | Maximum capacitive load (GS) CL 100 pF
10 | Resistive load (GS) Rp 50 kQ
11 | Common mode range Ve 2.5 Vpp | NO Load

MT8870D AC Electrical Characteristics - Vpp=5.0V 5%, Vss=0V, -40°C <To

< +85°C , using Test Circuit shown in

Figure 10.
Characteristics Sym Min TypI Max Units Notes*
1 Valid input signal levels (each -29 +1 dBm 1,2,3,5,6,9
tone of composite signal
P gnal) 27.5 869 | mVgrms | 1.2:3,5.6.9
2 | Negative twist accept 8 dB 2,3,6,9,12
3 | Positive twist accept 8 dB 2,3,6,9,12
4 | Frequency deviation accept +1.5% + 2 Hz 2,3,5,9
5 | Frequency deviation reject +3.5% 243/6.9
6 | Third tone tolerance -16 dB 2,3,4,59,10
7 | Noise tolerance -12 dB 2,3,4,5,7,9,10
8 | Dial tone tolerance +22 dB 2,3,4,5,8,9,11
1 Typical figures are at 25 SC and are for design aid only: not guaranteed and not subject to production testing.
*NOTES
1. dBm= decibels above or below a reference power of 1 mW into a 600 ohm load.
2. Digit sequence consists of all DTMF tones.
3. Tone duration= 40 ms, tone pause= 40 ms.
4. Signal condition consists of nominal DTMF frequencies.
5. Both tones in composite signal have an equal amplitude.
6. Tone pair is deviated by +1.5 %=t 2 Hz.
7' Bandwidth limited (3 kHz ) Gaussian noise.
8. The precise dial tone frequencies are (350 Hz and 440 Hz) £2 %.

9. For an error rate of better than 1 in 10,000.

10. Referenced to lowest level frequency component in DTMF signal.
11. Referenced to the minimum valid accept level.

12. Guaranteed by design and characterization.
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1SO2-CMOS MT8870D/MT8870D-1

MT8870D-1 AC Electrical Characteristics - Vpp=5.0v5%, Vss=0V, -40°C <To < +85°C , using Test Circuit shown
in Figure 10.
Characteristics Sym Min Typ¢ Max Units Notes*
| e s = ML
21.8 869 | mVRrms
-37 dBm | TestedatVpp=5.0V
2 | Input Signal Level Reject 123569
10.9 mVams |
3 | Negative twist accept 8 dB 2,3,6,9,13
4 | Positive twist accept 8 dB 2,3,6,9,13
5 | Frequency deviation accept +1.5%= 2 Hz 2,3,5,9
6 | Frequency deviation reject +3.5% 2,359
7 | Third zone tolerance -18.5 dB 2,3,4,5,9,12
8 | Noise tolerance -12 dB 2,3,4,5,7,9,10
9 | Dial tone tolerance +22 dB 2,3,4,5,8,9,11
1 Typical figures are at 25 °C and are for design aid only: not guaranteed and not subject to production testing.
*NOTES

1. dBm= decibels above or below a reference power of 1 mW into @ 600 ohm load.
. Digit sequence consists of all DTMF tones.

" Tone duration= 40 ms, tone pause= 40 ms.

Signal condition consists of nominal DTMF frequencies.

Both tones in composite signal have an equal amplitude.

" Tone pair is deviated by +1.5 %t 2 Hz.

Bandwidth limited (3 kHz) Gaussian noise.

The precise dial tone frequencies are (350 Hz and 440 Hz) £2 %.
" For an error rate of better than 1in 10,000.

10. Referenced to lowest level frequency component in DTMF signal.
11. Referenced to the minimum valid accept level.

CHNOORWN

12. Referenced to Fig. 10 input DTMF tone level at -25dBm (-28dBm at GS Pin) interference frequency range between 480-3400Hz.

13. Guaranteed by design and characterization.
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AC Electrical Characteristics - Vpp=5.0V5%, Vss=0V, 40°C < To < +85°C , using Test Circuit shown in Figure 10.

Characteristics Ssym | Min | Typ* | Max | Units Conditions
1 Tone present detect time top 5 11 14 ms |Note 1
T 1 |Tone absent detect time tpa 0.5 4 8.5 ms |Note 1
3 ,\‘A Tone duration accept trRec 40 ms |Note 2
4 ,'\l Tone duration reject tREC 20 ms |Note 2
5 | G |Interdigit pause accept tip 40 ms |Note 2
6 Interdigit pause reject tpo 20 ms |Note 2
7 Propagation delay (St to Q) tpq 8 11 pus |TOE=Vpp
8 | o |Propagation delay (Stto StD) tpstp 12 16 us |TOE=Vpp
9 $ Output data set up (Q to StD) tastp 34 us |TOE=Vpp
10 E Propagation delay (TOE to QENABLE) | tpte 50 ns |load of 10 kQ,
T 50 pF
11 ® Propagation delay (TOE to Q DISABLE)| tptp 300 ns |load of 10 k&,
50 pF
12 | P |Power-up time tpu 30 ms [Note 3
13 \Z/ Power-down time teD 20 ms
14 Crystal/clock frequency fc 35759 | 3.5795 | 3.5831 | MHz
15 E Clock input rise time t HCL 110 ns |Ext. clock
16 | O |Clock input fall time thLcL 110 ns |Ext. clock
17 E Clock input duty cycle DCcL 40 50 60 % |Ext. clock
18 Capacitive load (OSC2) CLo 30 pF
1 Typical figures are at 25°C and are for design aid only: not guaranteed and not subject to production testing.
*NOTES:
;: %?:gef,oﬁsgeura;?i}ﬂg:gbﬁglgglraatrir?gtgrsip:;eﬁcgné}évice specifications. The adjustable settings of these minimums and maximums

are recommendations based upon network requirements.

3. With valid tone present at input, tpy equals time from PDWN going low until ESt going high.

MT8870D/MT8870D-1

IN+ = VDD
IN- StGT

—]

EE GS ESt
VRef St

INH Q4

PDWN Q3
0OSC1 Q2 NOTES:

Q1 R1,R2=100Kﬂi 1%
Ry=300KQ £ 1%
C1,C,=100 nF £ 5%
X-tal=3.579545 MHz £ 0.1%

Figure 10 - Single-
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EVENTS |

tra—p| 'e—

=las HIGH IMPEDANCE
G0y DECODED TONE # (n-1) J #n l £+ 1)
|
trsp—d  le— | |
|
) 1, A\ tere
7t L

TOE

No

EXPLANATION OF EVENTS
A) TONE BURSTS DETECTED, TONE DURATION INVALID, OUTPUTS NOT UPDATED.

B) TONE #n DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN OUTPUTS

C) END OF TONE #n DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMIAN LATCHED UNTIL NEXT VALID

TONE.

D) OUTPUTS SWITCHED TO HIGH IMPEDANCE STATE.

E) TONE #n + 1 DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN OUTPUTS (CURRENTLY
HIGH IMPEDANCE).

F) ACCEPTABLE DROPOUT OF TONE #n + 1, TONE ABSENT DURATION INVALID, OUTPUTS REMAIN LATCHED.

G) END OF TONE #n + 1 DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMAIN LATCHED UNTIL NEXT

VALID TONE.

EXPLANATION OF SYMBOLS
Vin DTMF COMPOSITE INPUT SIGNAL.

ESt EARLY STEERING OUTPUT. INDICATES DETECTION OF VALID TONE FREQUENCIES.
SYGT  STEERING INPUT/GUARD TIME OUTPUT. DRIVES EXTERNAL RC TIMING CIRCUIT.
Q-Qq 4-BIT DECODED TONE OUTPUT.

StD DELAYED STEERING OUTPUT. INDICATES THAT VALID FREQUENCIES HAVE BEEN PRESENT/ABSENT FOR THE
REQUIRED GUARD TIME THUS CONSTITUTING A VALID SIGNAL.

TOE TONE OUTPUT ENABLE (INPUT). ALOW LEVEL SHIFTS Q4-Q4 TO ITS HIGH IMPEDANCE STATE.
trRec MAXIMUM DTMF SIGNAL DURATION NOT DETECED AS VALID

trRec MINIMUM DTMF SIGNAL DURATION REQUIRED FOR VALID RECOGNITION

tp MAXIMUM TIME BETWEEN VALID DTMF SIGNALS.

too MAXIMUM ALLOWABLE DROP OUT DURING VALID DTMF SIGNAL.

top TIME TO DETECT THE PRESENCE OF VALID DTMF SIGNALS.

toa TIME TO DETECT THE ABSENCE OF VALID DTMF SIGNALS.

teTp GUARD TIME, TONE PRESENT.

teTA GUARD TIME, TONE ABSENT.

Figure 11 - Timing Diagram
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Notes:
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Package Outlines
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Notes: D4 b
1) Not to scale
2) Dimensions in inches
3) (Dimensions in millimeters)
Plastic Dual-In-Line Packages (PDIP) - E Suffix
8-Pin 16-Pin 18-Pin 20-Pin
DIM Plastic Plastic Plastic Plastic
Min Max Min Max Min Max Min Max
A 0.210 (5.33) 0.210 (5.33) 0.210 (5.33) 0.210 (5.33)
A, 0.115(2.92) | 0.195 (4.95) 0.115(2.92) | 0.195 (4.95) 0.115 (2.92) | 0.195 (4.95) 0.115 (2.92) | 0.195 (4.95)
b 0.014 (0.356) | 0.022 (0.558) | 0.014 (0.356) 0.022 (0.558) 0.014 (0.356) | 0.022 (0.558) 0.014 (0.356) | 0.022 (0.558)
by 0.045 (1.14) | 0.070(1.77) | 0.045(1.14) | 0.070(1.77) 0.045 (1.14) | 0.070 (1.77) | 0.045(1.14) | 0.070(1.77)
0.008 0.014 (0.356) | 0.008 (0.203) 0.014(0.356) | 0.008 (0.203) | 0.014 (0.356) 0.008 (0.203) | 0.014 (0.356)
(0.203)
D 0.355 (9.02) | 0.400 (10.16) | 0.780 (19.81) | 0.800 (20.32) | 0.880 (22.35) | 0.920 (23.37) | 0.980 (24.89) | 1.060 (26.9)
D4 0.005 (0.13) 0.005 (0.13) 0.005 (0.13) 0.005 (0.13)
E 0.300 (7.62) | 0.325(8.26) | 0.300(7.62) | 0.325 (8.26) | 0.300(7.62) | 0325 (8.26) | 0.300(7.62) 0.325 (8.26)
E4q 0.240 (6.10) | 0.280 (7.11) 0.240 (6.10) | 0.280 (7.11) 0.240 (6.10) | 0.280 (7.11) 0.240 (6.10) | 0.280 (7.11)
e 0.100 BSC (2.54) 0.100 BSC (2.54) 0.100 BSC (2.54) 0.100 BSC (2.54)
ea 0.300 BSC (7.62) 0.300 BSC (7.62) 0.300 BSC (7.62) 0.300 BSC (7.62)
L 0.115 (2.92) | 0.150 (3.81) 0.115 (2.92) | 0.150 (3.81) 0.115 (2.92) | 0.150 (3.81) 0.115(2.92) | 0.150 (3.81)
eg 0.430 (10.92) 0.430 (10.92) 0.430 (10.92) 0.430 (10.92)
ec 0 0.060 (1.52) 0 0.060 (1.52) 0 0.060 (1.52) 0 0.060 (1.52)

General-8

NOTE: Controlling dimensions in parenthesis () are in millimeters.



Package Outlines

Eq E
—L"EH_IUL_IIHILJI_I—_L
n-2n-1 n
| )
= > | | .
T LA A
e
S L iyl
Notes: D4 R
1) Not to scale
2) Dimensions in inches
3) (Dimensions in millimeters)
Plastic Dual-In-Line Packages (PDIP) - E Suffix
22-Pin 24-Pin 28-Pin 40-Pin
DIM Plastic Plastic Plastic Plastic
Min Max Min Max Min Max Min Max
A 0.210 (5.33) 0.250 (6.35) 0.250 (6.35) 0.250 (6.35)
A, 0.125 (3.18) | 0.195 (4.95) | 0.125(3.18) 0.195 (4.95) | 0.125 (3.18) | 0.195 (4.95) 0.125 (3.18) | 0.195 (4.95)
b 0.014 (0.356) | 0.022 (0.558) | 0.014 (0.356) 0.022 (0.558) | 0.014 (0.356) | 0.022 (0.558) 0.014 (0.356) | 0.022 (0.558)
b, 0.045 (1.15) | 0.070 (1.77) | 0.030 (0.77) 0.070 (1.77) | 0.030 (0.77) | 0.070 (1.77) 0.030 (0.77) | 0.070 (1.77)
C 0.008 (0.204) | 0.015 (0.381) | 0.008 (0.204) 0.015 (0.381) | 0.008 (0.204) | 0.015 (0.381) 0.008 (0.204) | 0.015 (0.381)
D 1.050 (26.67) | 1.120 (28.44) | 1.150 (29.3) 1.290 (32.7) | 1.380 (35.1) | 1.565(39.7) 1,980 (50.3) | 2.095 (53.2)
D4 0.005 (0.13) 0.005 (0.13) 0.005 (0.13) 0.005 (0.13)
E 0.390 (9.91) | 0.430 (10.92) | 0.600 (15.24) 0.670 (17.02) | 0.600 (15.24) | 0.670 (17.02) 0.600 (15.24) | 0.670 (17.02)
E Tozs0(an | 3038 | 1 :
E4 0.330 (8.39) | 0.380 (9.65) | 0.485 (12.32) 0.580(14.73) 0.485 (12.32) | 0.580 (14.73) | 0.485 (12.32) 0.580 (14.73)
E, 0.246 (6.25) | 0.254 (6.45)
e 0.100 BSC (2.54) 0.100 BSC (2.54) 0.100 BSC (2.54) 0.100 BSC (2.54)
ea 0.400 BSC (10.16) 0.600 BSC (15.24) 0.600 BSC (15.24) 0.600 BSC (15.24)
en 0.300 BSC (7.62)
eg 0.430 (10.92)
L 0.115 (2.93) | 0.160 (4.06) | 0.115(2.93) 0.200 (5.08) | 0.115(2.93) | 0.200(5.08) 0.115 (2.93) | 0.200 (5.08)
o 15° 15° 15° 15°

l:l Shaded areas for 300 Mil Body Width 24 PDIP only



Package Outlines
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Notes:
D > 1) Not to scale
2) Dimensions in inches
A ’ 3) (Dimensions in millimeters)
2 4) Ref. JEDEC Standard MO0-150/M0118 for 48 Pin
5) A & B Maximum dimensions include allowable mold flash

Aq

S e

o 20-Pin 24-Pin 28-Pin 48-Pin
m
Min Max | Min Max | Min Max Min Max
A 0.079 - 0.079 0.079 | 0.095 | 0.110
@ %) @) 241) | @79
A, | 0.002 0.002 0.002 0.008 | 0.016
(0.05) (0.05) (0.05) (0.2) | (0.406)

5 | 00087 | 0013 | 00087 | 0.013 | 0.0087 | 0.013 | 0.008 | 0.0135
©0.22) | 033) | 022 | (033 | (022) | (039) ©0.2) | (0.342)

c 0.008 0.008 0.008 0.010
(0.21) (0.21) (0.21) (0.25)

5 [ 027 | 0205 | 031 | 033 | 039 | 042 | 062 | 083
69 | @5 | 79 | ©5 | 09 | (105 (15.75) | (16.00)

E 0.2 0.22 0.2 0.22 0.2 022 | 0291 | 0.299
50 | 66 | 60 | 66 | 60 | 8 (7.39) | (7.59)

e 0.025 BSC 0.025 BSC 0.025 BSC 0.025 BSC
(0.635 BSC) (0.635 BSC) (0.635 BSC) (0.635 BSC)

A, | 0065 | 0.073 | 0065 | 0073 | 0.085 ) 0073 0.089 | 0.099
(1.65) | (1.85) | (1.65) | (1.85) | (165) | (1.85) (2.26) | (2.52)

H 0.29 0.32 0.29 0.32 0.29 0.32 0.395 0.42
(7.4) (8.2) (7.4) (8.2) (7.4) (8.2) | (10.03) (10.67)

U | 0o0zz | 0037 | 0022 | 0.037 | 0.022 | 0037 | 002 | 004
©0.55) | (095) | (0.55) | (0.95) | (0.85) | (0.95) ©.51) | (1.02)

Small Shrink Outline Package (SSOP) - N Suffix
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Package Outlines
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Notes:
1) Not to scale
2) Dimensions in inches

A7

E 3) (Dimensions in millimeters)
———>‘ lé—— 4) A & B Maximum dimensions include allowable mold flash
B
Bk 16-Pin 18-Pin 20-Pin 24-Pin 28-Pin
Min Max Min Max Min Max Min Max Min Max
A 0.093 0.104 0.093 0.104 0.093 0.104 0.093 0.104 0.093 0.104
(2.35) (2.85) (2.35) (2.65) (2.35) (2.85) (2.35) (2.65) (2.35) (2.85)
Aq 0.004 0.012 0.004 0.012 0.004 0.012 0.004 0.012 0.004 0.012
(0.10) (0.30) (0.10) (0.30) (0.10) (0.30) (0.10) (0.30) (0.10) (0.30)
B 0.013 0.020 0.013 0.030 0.013 0.020 0.013 0.020 0.013 0.020
(0.33) (0.51) (0.33) (0.51) (0.33) (0.51) (0.33) (0.51) (0.33) (0.51)
c 0.009 0.013 0.009 0.013 0.009 0.013 0.009 0.013 0.009 0.013
(0.231) (0.318) (0.231) (0.318) (0.231) (0.318) (0.231) (0.318) (0.231) (0.318)
D 0.398 0.413 0.447 0.4625 0.496 0.512 0.5985 0.614 0.697 0.7125
(10.1) (10.5) (11.35) (11.75) (12.60) (13.00) (15.2) (15.6) 7.7) (18.1)
E 0.291 0.299 0.291 0.299 0.291 0.299 0.291 0.299 0.291 0.299
(7.40) (7.40) (7.40) (7.40) (7.40) (7.40) (7.40) (7.40) (7.40) (7.40)
e 0.050 BSC 0.050 BSC 0.050 BSC 0.050 BSC 0.050 BSC
(1.27 BSC) (1.27 BSC) (1.27 BSC) (1.27 BSC) (1.27 BSC)
H 0.394 0.419 0.394 0.419 0.394 0.419 0.394 0.419 0.394 0.419
(10.00) (10.65) (10.00) (10.65) (10.00) (10.65) (10.00) (10.65) (10.00) (10.65)
L 0.016 0.050 0.016 0.050 0.016 0.050 0.016 0.050 0.016 0.050
(0.40) (1.27)<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>