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SN75176A

DIFFERENTIAL BUS TRANSCEIVER

SLLS100A — JUNE 1984 — REVISED MAY 1995

Bidirectional Transceiver

Meets or Exceeds the Requirements of

ANSI Standards EIA/TIA-422-B and ITU
Recommendation V.11

® Designed for Multipoint Transmission on

Long Bus Lines in Noisy Environments
@ 3-State Driver and Receiver Outputs
@ Individual Driver and Receiver Enables

@ Wide Positive and Negative Input/Output
Bus Voltage Ranges

@ D-.ver Output Capability . . . £+60 mA Max

® Thermal-Shutdown Protection
@ Driver Positive- and Negative-Current
Limiting

@ Receiver Input Impedance ... 12 kQ Min
@ Receiver Input Sensitivity . . . 200 mV
@ Receiver Input Hysteresis ... 50 mV Typ
@ Operates From Single 5-V Supply
e Low Power Requirements

description

The SN75176A differential bus transceiver is a
integrated  circuit
bidirectional data communication on multipoint
bus-transmission lines. Itis designed for balanced
transmission lines and meets ANSI Standard
EIA/TIA-422-B and ITU Recommendation V.11.

monolithic

designed  for

D OR P PACKAGE

(TOP VIEW)
_R{+1 ~ e fvec
RE([] 2 7[1B
DE([] 3 6f]A
D[] 4 5[] GND
logic symbolt
DE — EN1
RE 2 NEen2
1 C
>
4 1v S
D 7
1v B
<
R—"'-‘l V2 _ﬂ"l— By
L

T This symbol is in accordance with ANSI/IEEE Std 91-1984
and |IEC Publication 617-12.

logic diagram (positive iogic)

Bus

The SN75176A combines a 3-state differential line driver and a differential input line receiver, both of which
operate from a single 5-V power supply. The driver and receiver have active-high and active-low enables,
respectively, that can be externally connected together to function as a direction control. The driver differential
outputs and the receiver differential inputs are connected internally to form differential input/output (I/O) bus
ports that are designed to offer minimum loading to the bus whenever the driver is disabled or Vcc = 0. These
ports feature wide positive and negative common-mode voltage ranges making the device suitable for party-line

applications.

Function Tables

DRIVER RECEIVER
INPUT | ENABLE OUTPUTS DIFFERENTIAL INPUTS | ENABLE | OUTPUT

D DE A B A-B RE R

H H H L Vip20.2V L H

L H L H -02V<V|p<02V L ?

X L Z YA Vips-02V L L

X H z

Open L ?

H=highlevel, L=lowlevel, ?=indeterminate, X=irrelevant, Z=high impedance (off)

PRODUCTION DATA information Is current as of publication date.

Products conform to specifications per the terms of Texas instruments
dard Producti ing does not

testing of all parameters.

rily include

“5‘ TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 1995, Texas Instruments Incorporated



SN75176A

DIFFERENTIAL BUS TRANSCEIVER

SLLS100A - JUNE 1984 — REVISED MAY 1995

description (continued)

The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive- and
negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal shutdown is
designed to occur at a junction temperature of approximately 150°C. The receiver features a minimum input

impedance of 12 kQ, an input sensitivity of £200 mV, and a typical input hysteresis of 50 mV.

The SN75176A can be used in transmission-line applications employing the SN75172 and SN75174 quadruple

differential line drivers and SN75173 and SN75175 quadruple differential line receivers.

The SN75176A is characterized for operation from 0°C to 70°C.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT

TYPICAL OF A AND B I/0 PORTS

TYPICAL OF RECEIVER OUTPUT

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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s A S NOM & Qutput
7 N i S\
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Driver input: R(eq) = 3 k NOM Input/Output
Enable inputs: R(eq) = 8 kQ NOM Port
R(eq) = equivalent resistor
W3
EXAS
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Source Code of Sensor Network

#include <16F628.h>
#define TxD PIN_B2
#define RxD PIN_Bl1
#fuses INTRC
#fuses NOLVP,NOWDT,NOPROTECT
#use delay(clock=4000000)
#use 15232 (baud=9600, xmit=TxD,rcv=RxD,enable=PIN_B3)
#define PUSHSWITCH PIN_B7
#define LED PIN_B6
#define ind PIN B5
#byte OSCCON = 0x8F
int ij,k;
char ch;
int8 data[5],sta[3];
boolean rxint=false;
#int rda
void rs232(){
ch=getc();
if(i<s)
{

Antalil=nl.
aatapij=<n;

while(data[0]='@'")
{
data[i]=ch;
i+

break;
}



else if{ch =="!"){i=0;rxint=true;}
}
void main(void){
enable_interrupts(GLOBAL);
enable_interrupts(INT_RDA);
/lenable_interrupts(INT_RB);
set_tris_a(0x0f);
1=0;
while(true){
if(!input(ind))
{
delay_ms(250);
j=(0X60|input_a());
putc(j);
output_high(LED);
delay_ms(250);
output_low(LED);
}
//ifinput(PUSHSWITCH)) {sta[0]=N';sta[1]='O'";sta[2]="N';}
/lelse{sta[0]='A";sta[1]="T";sta[2]="V";}
if(input(PUSHSWITCH)) {sta[0]='A";sta[1]="T" ;sta[2]="V';}
else {sta[0]='N";sta[1]="O";sta[2]=N";}
while(rxint) {
ifldata[1]==j){
if(data[2]=='c'&& data[3]="h'&& data[4]=="k')
{
putc('<);
putc(j);
putc('A");
putc('C);



putc(K");
putc('!);
output_low(LED);

}

if(data[2]=='c'&& data[3]=='s'&& data[4]=="t)

{
putc('<);
putc(j);
putc(sta[0]);
putc(sta[1]);
putc(sta[2]);
putc('!);

}

}

rxint=false;



2. User Registration

The system registers a user with the auto selected ID.
@ Packet

- DFP_USER_REGISTRATION

Oxtb | Ox5e | 0x50 | 0x00 [ 0x00 |

- DFP_USER__REGISTRATION_SUCCESS : Registration of user is
succeeded.

Start ID Start ID
NumberH | NumberL
Start ID NumberH, Start ID NumberL : ID starting number for registration
(The first number by search of given starting number)

0x1b 0x5Se 0x51

- DFP_USER REGISTRATION_ERROR : Error of user registration.
[ oxtb | OxSe | 0x52 | 0x00 | ID Number |

Error

0x01 | Number of features is not enough to be standard
0x02 | Error of registered fingerprint information
0x03 | The fingerprint is existed already

- DFP_FINGER_OFF : Take finger off from the sensor. (¥ -Not used after
v4.5)

[ Oxib | Ox5e | Oxa5 | 0x00 [ 0x00 |

- DFP_FINGER_ON : Put finger on the sensor.
[0xtb | Ox5e | Oxa6 | 0x00 [ 0x00 |

- DFP_FINGER_IMAGE_READ_END : Success to capture fingerprint
image.

[ 0xib | Ox5e | Oxa7 | 0x00 | 0x00 |
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4. User Deletion (Use matching)

When you delete a user who doesn’t use ID, it searches the user with the
user’s fingerprint authentication and deletes the user.

The fingerprint authentication is tried 3 times for the most, if the
authentication is not succeeded even the third time, it transmits the error.

@® Packet

-DFP_USER_DELETION
[oxib | 0x5¢ | 0x60 | 0x00 | 0x00 |

- DFP_USER_DELETION_SUCCESS : User deletion is succeeded.

[ oxtb | 0xS5e | 0x61 | 0x00 | ID Number |
ID Number : Deleted User ID

-DFP_USER_DELETION_ERROR : Error in user deletion
| ox1b | o0x5¢ | 0x62 | 0x00 | nError |

nError
0x01 | Number of features is not enough to be standard
0x02 | Matched ID is not existed

- DFP_FINGER_ON : Put finger on the sensor.
[ oxib | 0x5e | 0Oxa6 | 0x00 [ 0x00 |

LR ISERLDELE T é

- OFP_FINSGER _ON

] CFE_FINGER_IMAGE_REAT_END
i
o DEF 38R LELE 1M, SUCCE RS

DFP_USER_DELETION _ERRCH




7. User Authentication

Authenticate as 1:n way without ID. The authentication of fingerprint is
tried 3 times. If the authentication is failed even the third time, it will
transmit an error (DFP_USER_IDENTIFICATION_USE_ID_ERROR).

If you receive the command ‘DFP_FINGER_ON’, you have to enroll the
fingerprint right away.

@® Packet

- DFP_USER_IDENTIFICATION

0x1b 0x5Se 0x70 |Start ID_H | Start_ID_L

Start ID_H : High byte of ID which is started 1:N authentication
Start ID_L : Low byte of ID which is started 1:N authentication

Ex 1) Start_ID_H = 0X00, Start_ID_L = 0X00

= 1:N authentication of from the first registered user to the last registered
user.

Ex 2) Start_ID_H = 0X00, Start ID_L = 0X03

= 1:N authentication of from the 3" registered user to the last registered
user.

- DFP_USER_IDENTIFICATION_SUCCESS : User authentication is
succeeded.

0x1b 0x5e 0x71 0X00 ID Number
ID Number : Authenticated user ID

- DFP_USER_IDENTIFICATION_ERROR : Error of user authentication.

[ oxib | Ox5¢ | 0x72 | 0x00 [ nError |
nError

0x01 | Number of features is not enough to be standard
0x02 | Matched ID is not existed

- DFP_FINGER_ON : Put finger on the sensor.
[ oxtb | 0x5e | Oxa6 | 0x00 | 0x00 |

- DFP_FINGER_IMAGE_READ_END : Success to capture fingerprint
image.

[ oxib | 0xS5e | Oxa7 | 0x00 | 0x00 |
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Source Code of Fingerprint

Imports System
Imports System.Data

Imports System.Data.OleDb

Dim -2nd As String
Dim recData As String
Dim data As String
Dim id As Short

Dim x As Object

Dim y As Short

Dim he As String

Dim chData As String
Dim deleteld As String
Dim acc As String

Dim pass As String
Dim DataPort As String
Dim ChrAdd As String
Dim NumAdd As Short
Dim recordData As String
Dim addrs As Short
Dim AddStb As String
Dim n As Short

Dim StmG As String
Dim k As Short

Dim TbAr(16) As Short

Private Sub K1_Click()
Dim admin As String



admin = InputBox("Enter Password")
If pass = admin Then
AddNew()
Else
Labell.Text = "Incorect Password"
End If
End Sub

Private Sub K2_Click()
Dim admin As String
admin = InputBox("Enter Password")
If pass = admin Then
del()
Else
Labell.Text = "Incorect Password"
End If
End Sub

Private Sub K3 Click()
iden()
End Sub

Private Sub Commandl_Click(ByVal eventSender As System.Object, ByVal eventArgs As
System.EventArgs) Handles Command1.Click

K1_Click()
End Sub

Private Sub Command4_Click(ByVal eventSender As System.Object, ByVal eventArgs As
System.EventArgs) Handles Command4.Click

K2 _Click()
End Sub



Dim ConnString As String = "Provider=Microsoft.Jet. OLEDB.4.0;Data
Source=C:\AppServ\www\dbl.mdb"

Dim Connect As OleDbConnection = New OleDbConnection(ConnString)

Dim Commandl As OleDbCommand

Commandl = New OleDbCommand("INSERT INTO scan(iuﬁ,L’Jm,ﬁnmﬂu%uwa{ ,
%"mam%umag) Values (" & Text01.Text & ", & Tim.Text & "', & StmG & """ &
Len(StmG) & )", Connect)

Connect.Open()

Command].ExecuteNonQuery()

Connect.Close()

NumAdd =96

Timer2.Interval = 50

Timer2.Enabled = True

End Sub

Private Sub Print Load(ByVal eventSender As System.Object, ByVal eventArgs As
System.EventArgs) Handles MyBase.Load

MSComm]1.CommPort = 1

MSComml.PortOpen = True

pass = "1234"

Timerl.Interval = 50

Timerl.Enabled = True

StmG =""

NumAdd = 96

k=1

DataPort =""

recordData =""
MSComm2.CommPort = 2
MSComm?2.PortOpen = True



MSComm?2.Settings = "9600,n,8,1"

BTNscner()

MSComm3.CommPort = 2
MSComm3.PortOpen = True
End Sub

Private Sub Timerl_Tick(ByVal eventSender As System.Object, ByVal eventArgs As
System.EventArgs) Handles Timer1.Tick
Dim deleteld As Object
On Error Resume Next
Text2.Focus()
If Text2.Text="1" Then
Text2. Text=""
K1 _Click()
Else
If Text2.Text ="2" Then
Text2. Text=""
K2 Click()
Else
If Text2.Text="3" Then
Text2. Text=""
K3 Click()
Else
Text2.Text=""
End If
End If
End If
MSComm1.DTREnable = False
MSComm1.DTREnable = True



Private Sub Command5_Click(ByVal eventSender As System.Object, ByVal eventArgs As
System.EventArgs) Handles Command5.Click

K3 Click()
End Sub

Private Sub BTNscner()
Dim i As Object
StrnG =""
Forn=1To 16
NumAdd = NumAdd + 1
ChrAdd = Chr(NumAdd)
MSComm?2.Output ="@" & ChrAdd & "chk!"
DataPort = MSComm?2.Input
AddStb = Mid(DataPort, 2, 1)
StrnG = StrnG & AddStb
Fori=1To 100
System.Windows.Forms. Application.DoEvents()
Next i

Next n

Dim T As String

Dim D As String

T = TimeOfDay

D =Now

T = VB6.Format(T, "HH:mm")

D = VB6.Format(D, "dd/mm/yyyy")
Tim.Text = T.ToString()
Text01.Text = D.ToString()

Label2.Text = "sensor online number " & Len(StrnG) & " at zone " & StrnG & ""



data = MSComm.Input

y = Len(data)

Ify >0 Then

Forx=1Toy
he = Mid(data, x, 1)
recData = Hex(Asc(he))
Textl.Text = Textl.Text & recData
chData = chData & recData

Next

Textl.Text = Textl.Text & vbCrLf

deleteld = Mid(chData, 1, 6)

If chData = "1BS5EA600" Then
Labell.Text = "Put finger on the sensor"

End If

If Mid(chData, 1, 6) = "1B5SE51" Then 'Regis complete
Labell.Text = "Registration is completed"”
compsound()

End If

If chData = "1B5E5201" Then 'Regis Error 1
Labell.Text = "Error of fingerprint information"
errsound()

End If

If chData = "1B5E5202" Then 'Regis Error 2
Labell.Text = "Error of fingerprint information"
errsound()

End If

If chData = "1B5E5203" Then 'Regis Error 3
Labell.Text = "The fingerprint is existed already"

errsound()



End If

[f deleteld = "1BSE61" Then 'Del complete
Labell.Text = "Deleted ID"
compsound()

End If

If chData = "1B5E6202" Then 'Del Error
Labell.Text = "Selected ID is not existed"
errsound()

End If

If Mid(chData, 1, 7) = "1BSE710" Then 'matching

Labell.Text = "Fingerprint is matching"

‘change Hex to Dec
Dim m As String
Dim dec As Long
m = Mid(chData, 8, 4) 'cut string
dec = CLng("&H" + m) 'Change Hex to Dec
Userld.Text = dec
'connect to Database
Dim ConnString As String = "Provider=Microsoft.J et.OLEDB.4t0;Data
Source=C:\AppServ\www\db1.mdb"
Dim Connect As OleDbConnection = New OleDbConnection(ConnString)
Dim Command?2 As OleDbCommand = New OleDbCommand("select ID ,‘T‘;E) L0U
| from T1", Connect)
‘read data from DB
Dim read As OleDbDataReader
Connect.Open()
read = Command2.ExecuteReader()
While read.Read()
If read(0) = dec Then



TextBox9.Text = read(0)

TextBox8.Text = read(1)

TextBox7.Text = read(2)

End If
End While
Connect.Close()
'load image
loadimg()
'loadsound
Dim fileName As String = String.Concat(System.Environment.CurrentDirectory &
"\match.wav")
Const SND_FILENAME As Integer = &H20000
PlaySound(fileName, 0, SND_FILENAME)
'time & date access
Dim T As String
Dim D As String
T = TimeOfDay
D =Now
T = VB6.Format(T, "HH:mm")
D = VB6.Format(D, "dd/mm/yyyy")
Tim.Text = T.ToString()
Text01.Text = D.ToString()
'insert data into DB
Dim Command3 As OleDbCommand
Command3 = New OleDbCommand("INSERT INTO T2(ID,‘Tu'7i,nm) Values (" &
TextBox9.Text & """ & Text01.Text & "', & Tim.Text & "")", Connect)

Connect.Open()
Command3.ExecuteNonQuery()

Connect.Close()



'solinoy
MSComm3.Output = "D"
End If

If Mid(chData, 1, 6) = "1B5E72" Then 'not matching
Labell.Text = "Fingerprint is not match"
'loadsound
Dim fileName As String = String.Concat("Nmatch.wav")
Const SND_FILENAME As Integer = &H20000
PlaySound(fileName, 0, SND_FILENAME)
End If
End If
chData =""
y=0
data=""
Text2.Focus()
End Sub
'for load sound function
Private Declare Auto Function PlaySound Lib "winmm.dIl" (ByVal ByVallpszZSoundName As
String, ByVal hModule As Integer, ByVal dwFlags As Integer) As Intege;

Sub AddNew()
Textl.Text=""
Labell.Text=""
send = Chr(27) & Chr{94) & Chr(80) & Chr(0) & Chr(0)
MSComm1.Output = send
Forx=1To 5
he = Mid(send, x, 1)
recData = Hex(Asc(he))

Textl.Text = Textl.Text & recData



Next
Textl.Text = Textl.Text & vbCrLf
End Sub

Sub del()
Textl.Text=""
Labell.Text=""
send = Chr(27) & Chr(94) & Chr(96) & Chr(0) & Chr(0)
MSComm1.Output = send
Forx=1To5
he = Mid(send, x, 1)
recData = Hex(Asc(he))
Textl.Text = Textl.Text & recData
Next
Textl.Text = Textl.Text & vbCrLf
End Sub

Sub iden()
Textl.Text=""
Labell.Text=""
send = Chr(27) & Chr(94) & Chr(112) & Chr(0) & Chr(0)
MSComm]1.Output = send
Forx=1To5
he = Mid(send, x, 1)
recData = Hex(Asc(he))
Textl.Text = Textl.Text & recData
Next
Textl.Text = Textl.Text & vbCrLf
End Sub



Sub loadimg()
'Compose the picture's file name.
Dim pname As String = System.Environment.CurrentDirectory

pname = pname & "\" & TextBox9.Text.ToString() & ".jpg"

'Load the picture into a Bitmap.

Dim bm As New Bitmap(pname)

'Display the results.
PictureBox1.Image = bm

PictureBox1.SizeMode = PictureBoxSizeMode.StretchImage

End Sub

Sub compsound()
Dim fileName As String = String.Concat("complete.wav")
Const SND_FILENAME As Integer = &H20000
PlaySound(fileName, 0, SND_FILENAME)

End Sub

Sub errsound()
Dim fileName As String = String.Concat("error.wav"
Const SND_FILENAME As Integer = &H20000
PlaySound(fileName, 0, SND_FILENAME)

End Sub

Private Sub Timer2_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Timer2.Tick

Dim i As Object



If k <= Len(StmG) Then
MSComm?2.Output = "@" & Mid(StmG, k, 1) & "cst!"
DataPort = MSComm?2.Input
Fori=1To 100
System.Windows.Forms.Application.DoEvents()
Next i
k=k+1
Elself k > Len(StrnG) Then
k=1
Label6.Text=""

End If

If DataPort = "<" & Mid(StmmG, k, 1) & "ATV!" Then
Label6.Text = "Sensor active at zone " & Mid(StrnG, k, 1) & ""
TbAr(k) = TbAr(k) + 1
If TbAr(k) = 100 Then

TbAr(k) =0

Dim T As String

Dim D As String

T = TimeOfDay

D = Now

T = VB6.Format(T, "HH:mm")

D = VB6.Format(D, "dd/mm/yyyy")

Tim.Text = T.ToString()

Text01.Text = D.ToString()

Dim ConnString As String = "Provider=Microsoft.Jet. OLEDB.4.0;Data
Source=C:\AppServ\www\db1.mdb"

Dim Connect As OleDbConnection = New OleDbConnection(ConnString)

Dim Command4 As OleDbCommand



Command4 = New OleDbCommand("INSERT INTO active(Suft oo, Sumia
Si09) Values (" & Text01.Text & ™, & Tim.Text & "," & Mid(StmG, k, 1) & ")",
Connect)

Connect.Open()

Command4.ExecuteNonQuery()

Connect.Close()

End If
End If

If DataPort = "" Then
Label6.Text = "Sensor death at zone " & Mid(StrnG, k, 1) & ""
TbAr(k) = TbAr(k) + 1
If TbAr(k) = 150 Then
TbAr(k) =0
Dim ConnString As String = "Provider=Microsoft.Jet. OLEDB.4.0;Data
Source=C:\AppServ\iwww\db1.mdb"
Dim Connect As OleDbConnection = New OleDbConnection(ConnString)
Dim Command5 As OleDbCommand
Commands = New OleDbCommand(“INSERT INTO death(Fuft,am Al
s ) Values (" & Text01.Text & "', & Tim.Text & "," & Mid(Strr;G, k, 1) &™),
Connect) '
Connect.Open()
Command5.ExecuteNonQuery()
Connect.Close()
End If -
End If
End Sub
End Class





