LAMPIRAN A
PROGRAM PADA VISUAL BASIC



VARIABEL GLOBAL
Dim i, x, z, k, panjang As Integer
Dim s, si As String

FORM

Private Sub Form_Load()
MSComm1.CommPort = 1
MSComma1.Settings = "9600,N,8,1"
MSComm1.InputLen =0
MSComma1.PortOpen = True

End Sub

EXIT

Private Sub Command3_Click()
Unload Me

End Sub

RESET 1

Private Sub reset_Click()

z=1

i = FreeFile

Open "D:\UDR.txt" For Input As #i
Do Until EOF(i)

Input #i, s

s1 =51 &s & IIf(EOF(i), "™, vbCrLT)
Loop

Close #i

If Len(s1l) >0 Then
MSComm1.Output = Space(63 - Len(s1))
Textl.SetFocus

End If

End Sub

RESET 2
Private Sub Command2_Click()
z=1
i = FreeFile
Open "D:\UDR.txt" For Output As #i
Print #i, "
Close #i
End Sub

SEND
Private Sub send_Click()
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Dim a As String

Dim c, d, e As Integer

¢ = Len(Textl.Text)

d = Len(Text2.Text)

e = Len(Text4.Text)

Ifz=0Then

'message box

Dim Msg3, Style3, Title3, Help3, Ctxt3, Response3, Mystring3
Msg3 = "Silahkan reset dahulu!"

Style3 = vbOKOnly + vbInformation + vbDefaultButton2
Title3 = "Info"

Help3 = "DEMO.HLP"

Ctxt3 = 1000

Response3 = MsgBox(Msg3, Style3, Title3, Help3, Ctxt3)
If Response3 = vbOK Then

reset.SetFocus

End If

End If

Ifc=0Andd=0Ande=0Then
'message box
Dim Msg, Style, Title, Help, Ctxt, Response, Mystring
Msg = "Silahkan Masukkan Teks!!"
Style = vbOKOnly + vbinformation + vbDefaultButton2
Title = "Info"
Help = "DEMO.HLP"
Ctxt = 1000

Response = MsgBox(Msg, Style, Title, Help, Ctxt)
If Response = vbOK Then

Textl.SetFocus

End If

End If

Ifc>250rd>250re>6Then
'message box
Dim Msgl, Stylel, Titlel, Help1, Ctxtl, Responsel, Mystringl
Msgl = "Teks kelebihan!!"
Stylel = vbOKOnly + vbInformation + vbDefaultButton2
Titlel = "Info"
Helpl = "DEMO.HLP"
Ctxt1 = 1000

Responsel = MsgBox(Msgl, Stylel, Titlel, Help1, Ctxt1)
If Responsel = vbOK Then
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End If
End If

If ((c>0Andc<=25)And (d>0Andd<=25)And (¢ >0 And e <=6)) And z =
1 Then
MSComm1.Output = Textl.Text + "~%" + Text2.Text + "|%" + Text4. Text + "||"

'save frame

i = FreeFile

Open "D:\UDR.txt" For Output As #i

Print #i, Textl.Text + "~%" + Text2.Text + "|%" + Text4.Text +"||"
Close #i

Textl. Text=""
Text2. Text=""
Text4d. Text=""
z=0

End If
End Sub

MASUK ATCOMMAND
Private Sub Command5_Click()
Timer2.Enabled = True
MSComm1.Output = "+++"
End Sub

SETTING LAMA

Private Sub Command7_Click()

If Optionl.Value Then
MSComm1.Output = "ATID" + Chr(13)
Timer2.Enabled = False

End If

If Option2.Value Then
MSComm1.Output = "ATMY" + Chr(13)
Timer2.Enabled = False

End If

If Option3.Value Then
MSComm1.Output = "ATDL" + Chr(13)
Timer2.Enabled = False

End If

If Option4.Value Then
MSComm1.Output = "ATBD" + Chr(13)
Timer2.Enabled = False
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End If
End Sub

SETTING BARU

Private Sub Command6_Click()

If Optionl.Value Then

MSComm1.Output = "ATID" + Text8.Text + ",wr,cn" + Chr(13)
End If

If Option2.Value Then

MSComm1.Output = "ATMY" + Text9.Text + ",wr,cn" + Chr(13)
End If

If Option3.Value Then

MSComm1.Output = "ATDL" + Text7.Text + ",wr,cn™ + Chr(13)
End If

If Option4.Value Then

MSComm1.Output = "ATBD" + Text10.Text + ",wr,cn" + Chr(13)
End If

End Sub

TIMER 1

Private Sub Timerl_Timer()

If Optionl.Value Then
Text11.Text = MSComml.Input
Timer2.Enabled = False

End If

If Option2.Value Then

Text12. Text = MSComml.Input
Timer2.Enabled = False

End If

If Option3.Value Then
Text13.Text = MSComml.Input
Timer2.Enabled = False

End If

If Option4.Value Then
Text14.Text = MSComml.Input
Timer2.Enabled = False

End If

End Sub

TIMER 2

Private Sub Timer2_Timer()
Text5. Text = MSComm1.Input
End Sub
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TULISAN TERAKHIR

Private Sub Commandl_Click()

i = FreeFile

Open "D:\UDR.txt" For Input As #i
Do Until EOF(i)

Input #i, s 'tiap baris d tampung d variabel "s"
s1 =51 & s & IIf(EOF(i), "™, vbCrLT)
Loop

Close #i

Text3.Text = sl

End Sub
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LAMPIRAN B
PROGRAM PADA MIKROKONTROLER ATMEGA32



This program was produced by the

CodeWizardAVR V1.25.3 Professional

Automatic Program Generator

© Copyright 1998-2007 Pavel Haiduc, HP InfoTech s.r.1I.
http://www._hpinfotech.com

Project :

Version :

Date : 10/8/2011
Author : Adrian
Company : Maranatha

Comments:

Chip type : ATmega32
Program type : Application
Clock frequency : 11.059200 MHz
Memory model : Small
External SRAM size : O

Data Stack size : 512

#include <mega32.h>
#include <delay.h>

#define RXB8 1
#define TXB8 0O
#define UPE 2
#define OVR 3
#define FE 4

#define UDRE 5
#define RXC 7

#define FRAMING_ERROR (1<<FE)
#define PARITY_ERROR (1<<UPE)
#define DATA OVERRUN (1<<OVR)
#define DATA_REGISTER_EMPTY (1<<UDRE)
#define RX_COMPLETE (1<<RXC)

// USART Receiver buffer
#define RX_BUFFER_SIZE 63
char rx_buffer[RX_BUFFER_SIZE];

#i1T RX_BUFFER_SIZE<256

unsigned char rx_wr_index,rx_rd_index,rx_counter;
#else

unsigned int rx_wr_index,rx_rd_index,rx_counter;
#endif

// This flag is set on USART Receiver buffer overflow

bit rx_buffer_overflow;
unsigned int k,z;

B-1



// USART Receiver interrupt service routine
interrupt [USART_RXC] void usart_rx_isr(void)

char status,data;
status=UCSRA;
data=UDR;
k=rx_counter;

if (UCSRA.7==0)

rx_buffer[rx_counter]=data;

if (++rx_counter == RX_BUFFER_SIZE)

{
rx_counter=0;
rx_buffer_overflow=1;
UCSRB.5=1;
}
it (++rx_wr_index == RX_BUFFER_SIZE)
{
rx_wr_index=0;
}
z=1;
}

#ifndef _DEBUG_TERMINAL_I10_

// Get a character from the USART Receiver buffer
#define _ALTERNATE_GETCHAR_

#pragma used+

char getchar(void)

char data;

while (rx_counter==0);
data=rx_buffer[rx_rd_index];
ifT (++rx_rd_index == RX_BUFFER_SIZE) rx_rd_index=0;
#asm(C'cli'™)

—--rx_counter;

#asm('sei')

return data;

}

#pragma used-

#endif

// Standard Input/Output functions
#include <stdio.h>

// Declare your global variables here

unsigned char karakter;

unsigned char spasi = 0x00;

unsigned char data[191];

unsigned char datal[191];

unsigned char data2[77];

unsigned char frame[63][5];

unsigned int a,b,c,d,e,f,g,i,j,l,m,p,q,u,w,x,y,r,s,h;
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unsigned char hexa [95][5] =
{
{0x00, 0x00, 0x00, 0Ox00, 0x00}, //spasi
{0x04, Ox2a, Ox2a, Ox2a, Oxle}, //a
{0x7e, Ox0a, OxOa, Ox0Oa, 0x04}, //b
{Ox1c, 0x22, 0x22, 0x22, 0x24}, //c
{0x04, Ox0a, OxOa, OxOa, Ox7e}, //d
{0Ox1c, Ox2a, Ox2a, Ox2a, 0x12}, //e
{0x10, Ox3e, 0x50, 0x40, 0x20}, //f
{0x10, Ox2a, Ox2a, Ox2a, 0x3c}, //g
{0x7e, 0x08, 0x08, 0x08, 0x06}, //h
{0x02, Ox0a, Ox5e, 0x02, 0x02}, //i
{0x04, 0x02, 0x02, 0x12, Ox5c}, //]j
{0x7e, 0x10, 0x18, 0x24, 0x02}, //k
{0x42, 0x42, Ox7e, 0x02, 0x02}, //1
{0Ox1le, 0x20, 0x18, 0x20, Oxle}, //m
{0x3e, 0x10, 0x20, 0x20, Oxle}, //n
{0Ox1c, 0x22, 0x22, 0x22, 0xlc}, //o
{O0x3f, 0x28, 0x28, 0x28, 0x10}, //p
{0x10, 0x28, 0x28, 0x28, 0x3f}, //q
{0x3e, 0x10, 0x20, 0x20, 0x10}, //r
{0x12, Ox2a, Ox2a, Ox2a, 0x24}, //s
{0x10, Ox7c, 0x12, 0x02, 0x04}, //t
{0x3c, 0x02, 0x02, 0x04, 0x3e}, //u
{0x38, 0x04, 0x02, 0x04, 0x38}, //v
{0x3c, 0x02, 0xOc, 0x02, 0x3c}, //w
{0x22, 0x14, 0x08, 0x14, 0x22}, //x
{0x30, Ox0a, OxOa, OxOa, 0x3c}, //y
{0x22, 0x26, Ox2a, 0x32, 0x22}, //z

{0x3e, 0x48, 0x48, 0x48, 0x3e}, //A
{0x7e, 0x52, 0x52, Oxba, 0x24}, //B
{0x3c, 0x42, 0x42, 0x42, 0x24}, //C
{0x7e, 0x42, 0x42, 0x42, 0x3c}, //D
{0x7e, 0x52, 0x52, 0x52, 0x42}, //E
{0x7e, 0x50, 0x50, 0Ox50, 0x40}, //F
{0x3c, 0x42, 0x52, 0x52, 0x5c}, //G
{0x7e, 0x10, 0x10, Ox10, Ox7e}, //H
{0x42, 0x42, Ox7e, 0x42, 0x42}, //1
{0x04, 0x02, 0x02, 0x02, Ox7c}, //J
{0x7e, 0x10, 0x18, 0x24, 0x42}, //K
{0x7e, 0x02, 0x02, 0x02, 0x02}, //L
{0x7e, 0x40, 0x30, 0x40, Ox7e}, //M
{0x7e, 0x30, 0x18, Ox0Oc, Ox7e}, //N
{0x3c, 0x42, 0x42, 0x42, 0x3c}, //0
{0x7e, 0x48, 0x48, 0x48, 0x30}, //P
{0x3c, 0x62, Ox5a, 0x44, 0x3a}, //Q
{0x7e, 0x48, 0x48, Ox4c, 0x32}, //R
{0x32, Ox5a, Ox5a, Oxba, Ox4c}, //S
{0x40, 0x40, Ox7e, 0x40, 0x40}, //T
{0x7c, 0x02, 0x02, 0x02, Ox7c}, //U
{0x78, 0x04, 0x02, 0x04, 0x78%, //V
{0x7c, 0x02, OxOe, 0x02, Ox7c}, //W
{0x42, 0x24, 0x18, 0x24, 0x42}, //X
{0x60, 0x10, OxOe, 0x10, 0x60}, /7Y
{0x46, Ox4a, Ox5a, 0x52, 0x62}, //Z

B-3



)

unsigned char simbol

{ -.C

{0x02,
{0x22,
{0x24,
{0x70,
{0x74,
{0Ox1c,
{0x42,
{0x24,
{0x20,
{0x3c,

{0x00,
{Ox4e,
{0x2c,
{0x24,
{0xc6,
{0x20,

{0x76, 0x89, 0x95,
, Oxfe,
, 0xc3,
, 0xc3,

{0x54,
{0x3c,
{0x00,

{0xco0,
{0x18,
{Ox6c,
{Ox7F,
{0x00,
{0x00,
{0x05,
{0x06,
{0x03,
{0xeO0,

{0x20,
{0x01,
{0x18,
{0x08,
{0x00,
{0x00,
{0x08,
{0x00,
{0x60,
{Ox7F,

{0xco0,
{0x00,

a“,"b-"

0x22,
0x46,
0x42,
0x10,
0x52,
0x2a,
0x44,
Ox5a,
0x52,
0x72,

0x78,
0xd9,
0x38,
0x52,
oxcc,
0x40,

0x38
Ox7e
0x00

0xe0
0x18
0x6¢c

0x00
Oxed
0x06
0x06
0x0e
0xe0

0x40
0x01
0x18
0x76
0x81
oxe7

0x41
0xcO0

0x70
0x00

d

Ox7F,

0x14,

Ox7F,

0Ox7e,
Ox4a,
0x52,
0x10,
0x52,
Ox4a,
0x48,
Ox5a,
0x52,
Ox5a,

Oxfd,
Ox9f,
0x6¢c,
OxfF,
0x18,
0x80,

, 0x60,
, 0x18,
, 0x6c¢c,
0x41,
, 0x41,
, Oxef,
, 0x00,
, 0x00,
, 0x3c,
, 0x00,

, 0x20,
, Ox01,
, Ox7e,
, 0x81,
, 0x81,
, Oxe7,
0x22,
, 0x22,
, 0x8d,
0x00,

, 0x3c,
, OxeO,

0x02,
0x52,
0x52,
0x10,
0x52,
Ox4a,
0x50,
Ox5a,
0x54,
Ox4e,

0x78,
Ooxcl,
0x38,
0x52,
0x33,
0x40,

0x02},
0x22},
0x3c},
0x7e},
0x5c},
0x04}%,
0x60},
0x24%,
0x38%},
0x3c},

0x00},
0x7e},
0x68%},
0Ox4c},
0x63},
0x20},

/71
/72
/73
/74
/75
//6
/77
//8
//9
//0

/7!
/7@
//#
//%
//%
//N

0x62,
0x38,
0x00,
Ox7e,

0x10,
0x18,
0x6¢c,
0x00,
Ox7F,
Oxee,
0x00,
0x00,
0x70,
0xeO0,

0x10,
0x01,
0x18,
0x81,
0x76,
oxe7,
0x41,
0x14,
0xdo,
0x00,

0x0e,
0x00,

0x05%,
0x54%,
0x00},
0x3c},

0x00},
0x18%,
0x6¢c},
0x00},
Ox7f},
0x00},
0x00},
0x00},
0xcO0},
Oxe0},

0x20},
0x01},
0x18%,
0x00},
0x08%},
0x00},
0x00},
0x08%},
0x60},
0x00},

0x03},
0x00}



void konversi(Q)
for(d=0;d<93;d++)
if (karakter==simbol[d])
{
y=d;
}

}
}

void framing(Q)
for(§=0;j<5;j++)

{
frame[u][j1=hexaly1[il:
}

}
void clear_frame()
{
for(§=0;j<5;j++)
{
frame[u][J]=0x00;
}
}
void data_isil()
{
a=40;
for(b=0; b<x; b++)
{
for(c=0; c<6; c++)
{
if (c==5)
data[a]=spasi;
else
{
data[a]=frame[b][c];
§++;
}
}
}
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void data_isi2()

{
a=40;
for(b=x+2; b<w; b++)
{
for(c=0; c<6; c++)
{
if (c==5)
{
datal[a]=spasi;
else
{
datal[a]=Fframe[b][c];
a++;
3
3
3
void data_isi3()
{
a=40;
for(b=w+2; b<q; b++)
{
for(c=0; c<6; c++)
{
if (c==5)
{
data2[a]=spasi;
else
{
data2[a]=Fframe[b][c];
§++;
3
3
3

void main(void)

{

// Declare your local variables here

// Input/Output Ports initialization

// Port A initialization
// Func7=0ut Func6=0ut Func5=0ut Func4=0ut Func3=0ut Func2=0ut

Funcl1=0Out FuncO=0ut
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// State7=0 State6=0 State5=0 State4=0 State3=0 State2=0 Statel=0
State0=0

PORTA=0x00;

DDRA=0XxFF;

// Port B initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=1In

// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T
StateO=T

PORTB=0x00;

DDRB=0x00;

// Port C initialization

// Func7=0ut Func6=0ut Func5=In Func4=In Func3=In Func2=In
Funcl=In FuncO=In

// State7=0 State6=0 State5=T State4=T State3=T State2=T Statel=T
StateO=T

PORTC=0x00;

DDRC=0xCO;

// Port D initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=1In

// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T
StateO=T

PORTD=0x00;

DDRD=0x00;

// USART initialization

// Communication Parameters: 8 Data, 1 Stop, No Parity
// USART Receiver: On

// USART Transmitter: Off
// USART Mode: Asynchronous
// USART Baud rate: 9600
UCSRA=0x00;

UCSRB=0x90;

UCSRC=0x86;

UBRRH=0x00;

UBRRL=0x47;

// Analog Comparator initialization

// Analog Comparator: OffF

// Analog Comparator Input Capture by Timer/Counter 1: OFfF
ACSR=0x80;

SFI0R=0x00;

// Global enable interrupts
#asm('sei’™)



while (1)

// Place your code here

for(i=0;i<k+1;i++)

{
if(z==1)
{
{
3
z
g
3

if(rx_buffer[i]=="~" && rx_buffer[i+1]=="%")
{x=i;

}
if(rx_buffer[i]=="]" && rx_buffer[i+1]=="%")
{w=i;

¥
if(rx_buffer[i]=="]" && rx_buffer[i+1]=="]")

{a=i;

}

Ffor(u=0;u<x;u++)

{
karakter=rx_buffer[u];
konversi();
framing();

}:

data_isil(Q);

for(u=0;u<62;u++)
{clear_frame(Q;}

m=(W-Xx-2)*6+40;
Ffor(u=x+2;u<w;u++)
{
karakter=rx_buffer[u];
konversi(Q);
framing();

}:
data_isi2();

for(u=0;u<62;u++)
{clear_frame(Q;}

for(u=w+2;u<q;u++)

{
karakter=rx_buffer[u];
konversi();
framing();

}:

data_isi3();

for(u=0;u<62;u++)
{clear_frame(Q;}
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if(g==1)

PORTA=data[e+f];
e++;

PORTC.7=1;
delay_us(1500);
PORTC.7=0;

i f(e==40)

{
PORTC.6=1;

PORTC.6=0;
e=0;
f++;
3
p=6*(x)+40;
if(f==p)
{

=0;9=2;

iT(g==2)
£

}

if(g==3)

{

PORTA=datal[m+1];
1++;

PORTC.7=1;
delay_us(1500);
PORTC.7=0;

i F(1==40)

PORTC.6=1;
PORTC.6=0;
1=0;
m--;

f(m==0)

3
i
{

m=(w-x-2)*6+40;g=3;
}

for(p=0;p<5;p++)
{

for(h=0;h<1000;h++)

{
PORTA=data2[r+37];
PORTC.7=1;
delay_us(500);
PORTC.7=0;
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r++;

if(r==40)
PORTC.6=1;
PORTC.6=0;
r=0;
}
¥
delay_ms(200);
}
g9=1;
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LAMPIRAN C
RANGKAIAN SKEMATIK DAN FOTO ALAT



SKEMATIK SCROLLING TEXT DISPLAY
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BOARD SCROLLING TEXT DISPLAY
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SKEMATIK MIKROKONTROLER DAN XBEE-PRO
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LAMPIRAN D
DATASHEET
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BUILHUWY P af=000 MANZZZOWA MR
LUK ) HBEr T 20U MR H MAKZS
POEZ (M) Tube or 25 MAKZTIN MAKCIIZMN
Tube o 40 MMAK2ZII0
: ) raa
_AFC A5 Rael f 00 MAKTTINR
Tuke o an MAKTTIMA
oz o rA = E
Rinel f 20N MAKTTIMAR

Package drawivgs, ctandond pcoding quasttics, hernal daf, cymiclization, ard FCE decign
QUOSINes are Jvalaome a1 WIWILLC0Mm S0 DadHIge

HIEIGE J8 AWETe TAT Zn IMBCMANT Noice concamng avaliaohiy, TR0 Warranmy, anc use In crilza appilcations of
Toras Incinameits comioondustor producs and dicolimeit thent o AppCarc at ™ ond of thic cam choe

| NASIT 5 a fradema o Teras Insmments

ﬁﬁ%&:ﬁéLﬁ T Crgnynig o 2 2004, T Irsument= Inenmeesaien
Vs | i ’ @ EXAS
INSTRUMENTS
FCET OFFICEBDH 555XE ¥ DALLAS TEXASTINGS 1
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MAX232, MAX232|
DUAL E1A-232 DRIVERS/RECEIVERS

SLLS04T - FEBRUARY 1888 — REVISED MARCH 2004

absolute maximurn ratings over operating free-air temperature range (unless otherwise noted)f

Input supply voltage range, Vo (seeNote 1) ... . L il
Positive output supply voltape range, Ve, ... .o iiLiiiiiiiiiiiiiiain.

MNegative output supply voltape range, Vs_

input voltage ramge. Wy DEWer: ook o roiu s Dol pod i Ttk s sl D

Receiver

Output voltage range. Vo TIOUT, T2OUT . ...ooooooiiieeeiiee

R1OUT R2OUT .. ...
Short-circuit duration: T1OUT, T20UT . ... ...

Package themmal impedance, 8, (see Notes 2and 3): Dpackage ........ ... .. ...... ...

DW package

Nmmeiage o L i
NS ERCREE = . s g

Operating virtual junction temperature, Ty ..............
Storage temperature range, T_,ﬂ,‘;I

. —DBVIDGV
Voo -03Vio15Y

ceen. 03ViD-15V

—D3VioVgg =03V
30V
Vg -03VioVg, + 0.3V

—-DaVioVes =03V
ieoeee---. Unhmited

ceeo. TOPCW

eeeo.. BTGIW

IR i T - |
. 180°C

-657C 1o 150°C

T Stresses beyond those listed under “absolute maximum [RENgs™ May cause permanent damage 1o the device. These are siress ratings only. and
functional operasion of the device at these or any oher conditions beyond those indicated under Tecommended operating conditions™ is not

implied. Exposure 1o absoiute-maximum-rated conditions for extended pericds may affect device rediability.

NOTES: 1. All voltages are with respect fo network GMND.

2. Maximum power dissipation is a function of T jmax), B4, and Ta. The maximum aliowable power dissipation at any aliowabie

ambient temperature is P = (T (max} — Ta)# 4. Operating at the absolute macdimum T of 150°C can affect reliability.

3. The package themmal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions

MIN  NOM  MAX UNIT
Voo Supply voitage 45 5 55 v
Vi High-iewel input voitage (T1IN.T2IN) z v
VL Low-level input voiiage (T1IN, T2IN) 0.8 v
RN, R2IN Receiver input voltage +30 v
Ta Opemting free-air temperature i - L c
MANZZ2 =40 83

temperature (unless otherwise noted) (see Note 4 and Figure 4)

electrical characteristics over recommended ranges of supply voltage and operating free-air

PARAMETER TEST CONDITIONS MIN  TYPE  MaAX | uNIT
Vo =5.5V, Al DUpUts open,
-
oo Supply cument Taz25T 8 10 M
F Al typical values are at Vo = 5 V and Tp, = 25°C.
WOTE 4: Test conditions are C1-C4 = 1 pF at Voo =SVEO05W
FOST OFFICE BOX S55305 ® DALL &S TEXAS 75265 a

D-2



MAXZ32, MAX232]

DUAL ElA-232 DRIVERS/RECEIVERS

ELLEM4A.  FEEMUATY 1080 MEVIEED WAAMCH D00

CRIVER SECTION

slectrical characteristizs over recommendad ranges of supply veltage and operating free-air
temperature range (see Note 4)

FAHAME IEH =T REE THRILE R M 1TRl maan | uran
Vg  High iovel output voltage TAOUT, TZOJT | My =3RK{ o GMD [ 7 W
VgL 1 owlasal ntnut wotaged TIOUT. TEOJT | A =3kl to GND -7 =5 W
[ DupLt esIsarce TIOUT.T20JT  |wsi=ve_=0, Vo=:2W 300 L
I Emert oiowit output suTcne TIOUT, TIOJT | v =65 v vy =0 +10 i
Iz Shart-cicult inpul curent TIN. T2IN 1=1 200 | wma

| Al ypical vales are @ Vi =3 W g = 20'L
1 The agebric convention, in which e ecst-posiive jmos: negative) value is designated minimum, & used n this data sheet for logc wotage

lievels any.

E Mot Friane thain one outow: chould be sharod a0 3 time

HOTLC & Teatconditizns are O1-04 - 1P~ etV g; -5 ¥ 105V

swilching characteristics, Voo =5V, Ty = 25°C (see Note 4}

MANAMETEN TEST COMDITIONE | MM TYT  MAX | uUmMIT

b = AL =E K0T KD LE
LM Urtéer SIew e Fan Fiqure o @ | s
SR Driver tansitioy egion slew ae SeeFigue 3 a IS
Diies i Orme TOUT wwildhin 120 hFiss

NITTF &' Test eondifinns are D1-Md = 1 p= at Vog=3V¥+O5y

RECEIVER SECTION

electrical characteristizs over recommendsd ranges of supply veltage and operating free-air
lemperature range (see Note 4)

FARAMETER TEST CONDITIONS MM TYPT MAX | UNIT
VigH  Highekeae ool volbage FIOUT. R2CUT |igH=-1ma X ] W
VoL Low lewel output votaget FAOUT, B2CUT | g - 52 ma 0. W
ViT+ EEE::.: I_JﬁT:I:IDII'ﬂ nout FI, H2I voo=5 v, 1A= 207 1.0 2a ]
" = S
VT aem-:f':.-:' ﬁi;: coing inaut FAIM, 2N Voo-5v Ta-25°0 co 1=z W
Wiper  INpUt WSIBress woliace F1lN, R2IM Yop=5Y C.2 0.5 1 W
n Necocker inpJt recicanos FAR, 2N Yoo=6. Ta= 360 -] B 7 kel

14l ypeal values are ar Voo = 5 W Ta = 25'C.

# The aigebraic convention, in which e kst pociive jmos: negative) value is designated minimLm, i ucad in this data sheed for loge votage
v oy,

MUIE 4 1esTCOnallions are LT-La = TH-@Ivpo =3 ¥ 1Ua WV

swilehing charasteriztios, Voo m 8V, Ty = 26°C (s¢c Mote 4 and Figurs 1)

PARAMLCTCR TYF T
fripgny  RRSRRr prmpagatian delay tme. inw- nhigh-lees e SN n&
SoHLIRY Recenver propagatan delay tme, mgh- o low-level outpu: 500 s

HOTLC & Testconditizne are 01-04 - 1P~ etV g; -3 ¥ 105V

‘E‘ TEXAS

INSTRUMENTS

4 POET OFFICE BOK #5536 @ DALLAE TEXASTRRD
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MAX232, MAX232|
DUAL EIA-232 DRIVERS/RECEIVERS

ADLLI04TL - MCCAUATY 1808 — ROV ICD MARC] | 200

APPLICATION INFORMATION

Y
I
+
Cpypass=1eF T~
18 o)
= cat 5= 1 pF
Voo i
1 g | =
C15= < uF g ik Vg =55V
i 8
4
v —aav
e = - I '
c2A~ 1F g 4 1WF
: c2- i

Cl&-222 Oufplt

L [ e 4 pia-zaz ougea
From CNOS or TTI
'J,-

—_ 3
+ = I |—+—— El&-282 Input
To CGEOD or TTL g P
1 - e
o SR in L —+—— rbia-&s: Input
15
GND

T 0% can be mrnected ta W or GHO
MOTES. A Fessln valsss of uen are i
B. Morpclaized ceramic cipacions are actepizble. If polavized tantmim or elechodytic capactors ane used, they shoulc be
connected as shown. in addition 10 the 1-uF capacions shown. the MAX202 can operale with 1.1-uF apaciors.

Figurc 4. Typical Operating Circuit

@ TEXAS

INSTRUMENTS

FOAT FEFITFRMY G555 BN a8 TRYLE TRNS T



XBEE-PRO

Kt KHee-PH N UEM EF Mofules — Prodne Sloneed 72,00 |00 10.18]

1. XBee/XBee-PRO OEM RF Modules

¥Bee anc ¥Ee2-PRO Mocules werz engineerzd 1o mest
TiyBeey IEEE 802,15.4 standands and suppost the unigue

naads of low-cost, low-powar wirsless sensor natworks.
I he modulzas requirz mimimz] power and provide ~elizble

Jefivery ol witival dats between devives,

The modules opate within the ISM 2.4 GHz reguancy

sand and sre pin-for-pin compatibles with aach ather

1.1. Key Fedlures

-8

High Parlormanca, Low Cost

Lovwar Powsar

XDee
= InduwnfUibiar s wo w1007 (30 m)
* Uutcoor Ine-ef-sight: up to JUR (100 m]
» Tranzmit Brwer: 1 mW [0 dRm)
*» Receive- Senzitiving: <97 dRm

XBeoe-PROC
= Indoor/Urbar: ua b 300" (100 m)
* Qundoor ine-of-sighc up o L mile (L300 m)
* Transmic Power: 130 mw (20 dBmr ) EIRP
* Receiver Sensitivity: -100 dBm

PF Data Ratar 250,000 bps

A anied Heboo hing & Seouily

XQeme
* TH Current: 42 maA (©3.3 ¥)
* KX Currents 20 mA (@4 V]
 Pruwar-dowwn Comrant: < 10 &
¥ PeaPRO
« T Currast: 270 mA (2.2 )
* I¥ Current 35 mA [@2.3 V)
* Powar-down Cument: < 10 p&
Ezsy-to-Use

Retres ard Acknowledgemants

D555 (Direct Sequence Spreac Spectum)
Each direct seguanca channds has owar
63,000 unkque nenwark addreszes avellable
Font-mo-point, point-to-multpoint

and peor-to-peer topoleg o5 supparted

120 bit Caayptien [devnloadsble fimmvare
VErsion Coming soor)

Self-ranting /Self-healing mash netwnrkong
(dewnloadable firmware version coming sooan)

1.1.1. Worldwide Acceptance

Mz configuration nacassary for
our-of box RF communizstizns

tree 2-UIU Softwarz

(Testing 2nd corfiguretion softeare]

AT Command Mode for simple
configuraden of module caramete

Emsll form factor

Heotwerk compatible with othzr
ZigEesBlE. 104 devices

o

Free & Unlimited | echmczl Support

FOr Apprawal (1SA] Refer on Appendic & [p23] for FOC Requiremants,
Systems that Include XBee/ Bee-FRO Modules Inheri: MaxSream's Certfizations

[5M (Industial, Scetdfic & Medical) 2.4 GHz frequency band
Manufacwured uncer IS0 900 L:2000 registzred stardards

¥Bea/¥Bes-FRO FF Modulss are cprimized for uzae in US, Canada, Australia, lsraal
and burepe (Contact Mexstream for completz st of approvals),

MaxStreaur. © 1005 MaSomn, T, Confilewuil & Propricay - Al Rights R o

FE
C€
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HBee™/KBee-PRO OEM RF Modules — Product Manual ©1.06 [2005.10.28]

1.2. Specifications

Table 1-01. Specifications of the NBee/XEee-PRO OEM RF Modules

Specification | XBee XBeePRO

Performance

IndoarUrban Range up o 100 (30 m) Up 1o 300" (100 m)

Outdoor BF line-of-sight Range 1p o 300 it {100 m) Up to 1 mie (1500 m)

Transmil Power Oulpet T {0 cBm) &0 mW (18 cBim) conducted, 100 mN (20 dim) EIRP
RF Data Rate 250,000 bps 250,000 bps

Interface Data Bate 1200 - 115200 bps 1200 - 115200 bes

[=oftwane salactabid [mon-standard baud rales also supporad) ({mon-siandard bewd rates atso supported)
Raceiver Sanstviy 02 dBm (1% paiet amw rate) W00 dBm (1% pachet arror rate)

Power Requirements

Supgiy Vokage IB-34V 2B-14V

Transmit Currant fypical) L) 270 mA fer 33W)

Racaive Cument frypcal) S0 md (i 130 CEmA (e I3V)

Power-down Current <10 pA < 10pA

General

Operating Freguency 15M 24 GHz 1SM 2.4 GHz

Dimersicrs [.06T x 1.087" (2.438m x 275 1cm) 0.050° % 1.207 (2.438cm x 3.294cm)

(Operating Temperalre -40 to BS° C findustrial) 400 85° C (ndustial)

Anterma Options ULFL Connector, Chip Antenna or Whip Anlenna U.FL Cormactor, Chip Amtenna ar Whip Antenina
Metworking & Security

Semmi o b | | o hor e i
mﬁ”ﬁmﬂg 16 Direct Sequence Channels 11 Direct Sequence Channels

Filtration Ciptions PAM ID, Channal and Sourcaestination Addrasses | PAN I, Channel and SourceDestination Addresses
Agency Approvals

FCC Part 15247 OUR-¥BEE panding

Indhrsiry Canada (IC) pending pending

Europe pending pending

1.3. Mechanical Drawings

Figure 1-01, Mechanical drawings of the XBee/XBee-PRO OEM RF Modules {antenna options not shown)
XBee and XBee-FRO FF Modules are pin-for-pin compatible.

xBes
(op wiew)

XBee-PRO
(o wiew)

XBee & XBee-PRO

e wienws )

-
z
5
a
i
-t

|

TITI

—

:"_; MaxStreaim. © 2005 MaSrean, Inc. Confldential & Proprietary - All Rights Reserved

e S
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EBer™ K ee-PRO DEM RF Molales — Provuad Munna! oI 06 {2005.10.25]

1.4. Pin Signals

Figure 1-02. XBee XBee-PRO BF Madale Pin Mumber

(bop sldes dhown - shisds on hoTom)

L

i rE.
Immmac |.,
I
eLIS il LY 4

‘lasle 12 Pm Asagnments ter the Kbee and Xdce-FAU Mocules
(Leur-acmerled signals a-m dictinguished with 3 harzantsl line shroe Sgnal name |

Pine Hame Tireetion Tieanriptinn
1 WT. - Pawer simpiy
1 nouT Cubuw ART Cate (e
1 LR [ CUREL nps UAHI Uga n
i COr { DOUT_EN! DO8™ Cupu= Camler Desecr, TY_enable or Dideal Ousps £
§ RESET np= Miod ke Rasx
E PO RSSI Cutos P Dtpat 3 or RN Sigral Srengh neicator
¥ Jrescnecd] Daonet conmect
1 Jrescnecd] Daonet conmect
| DR ' S1FFR_RD TR hpe Pir Slasp Cantmd | inere Migieal In-ae A
mw GHN - Crrad
n AT LA T DI Eithes Transmission Indicatrr, Analog input 4 or Digital W0 4
2 oI5 D07 Either Cleg-o-5end Fiow Conrol or Dick 80T
3 O/ S_LEEP Cupu= Mok Siaus Indoa
L] W3R st Wollerp: Frsfes s w AD s
15 Fodale | ADE® | DIHOS® Either Aezzcabed bdkatr, Aaog Inpet £ or Digea U0 5
B 75" ADE" DB Either Nizquest to Send Flow Conbiol, Asaog Inpat € o Digeal VD' 5
w COORD_SEL". ADC®  DND3" Either Anaiog nput 2, Digital W0 3 o Coordinzlor Salect
L AnF [ Fither Arsing Inpd 7w il i 7
19 ADT' [ 00T Either Anai Inpul 1 oo Digial 1C 1
A ALWF T T Lither Ansfiog Inpul Uor Ligeal L0

* Funcuons rot supposhed it e bome of ihos Jeease.

Design Notes:

= Minimum connections sr=; VOO, GND, DOJT ard DIN

= Signal Drection is specified with respect to the modale
= Modube indudes a 50k pul -up resiskor asached T RESET
® Linu=ad pins shold he keft disrnnnackad.

1.3, Electrical Characlerislics

Table -3, DC Characlenistic of the XBec & XB2e-PROIVOC =25 - 34VDC)

Syl Pararieter Cnditinn Min Typaral Mar i
Vu I | o Vinkars 1 il Iy EX
iu Inpud High Volage HI Jigital hputs 1*WCC '}
¥ Dutpat Low Vokage = MA N 2= 20 ¥ 05 v
o4 Duput High Volage oy = EmA, WU s 21V WCC- 05 v
iy It Lakags Lament Vg = VCC of GAID, 31 npus, per pn e A
Igr Hugh Impedance Leakage Curest | Wiy= #CC 0P GHD, &ll A0 Hgh-Z, pea pin W i
™ TamsritCeran VoC- 3137 II;SEJ uﬂu i,
- S o i e | 0l i

PWE-DWH FOWE-d0W SUITEE S parama = 1 <10 i

j' MaxStream, © 1095 MacSran:, Ine, Confiential & Propristany - AU Rishes Reserood
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XBer™ /(XK

2e-PRO OEM RF Modules — Product Mowual o

2.2.4. Command Mode

To madify or read RF Module parameters, the module must first enter into Command Mode - a
state in which incoming characters are interpreted as commands, Two command modes are sup-
ported: AT Command Mode and ATI Command Mede.

A robust set of AT Commands is available for programming and customizing the module.

AT Command Mode

To Enter AT Command Mode:

Send the 3-character command sequence "+++" and observe guard times before and after the
command characters. [Refer to the "Default AT Command Mode Sequence” below.]

Default AT Command Meode Sequence (for transition to Command Mode):

* Mo characters sent for one second [GT (Guard Times) parameter = Dx3ES]

= Input three plus characters ("+++") within one second [CC {Command Sequence Character)
parameter = 0x2E.]

* No characters sent for one second [GT [Guard Times) parameter = 0x3ES]
All of the parameter values in the sequence can be modified to reflect user preferences,
To Send AT Commands:

I
| Send AT commands and parameters using the syntax shown below.

Figure 2-05, Syntax for sending AT Commands

AT " ASCIT Space Parameter " Carriage
Prafix Command {Optional) {Optional, HEX) Return
[ !
L= T |
Example: ATDL 1F<CR>

To read a parameter value stored in the RF module’s register, leave the parameter field blank.

The preceding example would change the RF module Destination Address (Low) to "0x1F" To
store the new value to non-volatile (long term) memery, subsequentdy send the WR [Write) com-
mand.

For modified parameter values to persist in the module's registry, changes must be saved to non-
wolatile memory using the WR [Write] Command. Otherwise, parameters are restored to previ-
ously saved values after the module is powered off and then on again {or re-booted).
System Response. When a2 command is sent to the RF module, the module will parse and exe-
cute the command. Upon successful execution of a command, the medule returms an "OK” mes-
sage. If execution of 2 command results in an error, the module returns an "ERROR” message.
To Exit AT Command Mode:
1. Send ATCN [Exit Command Mode) Command.
[OR]
2. If no valid AT Commands are received within the time specified by CT [Command Mode
Timeout) Command, the RF module automatically returns to Idie Mode.

For an example of programming the RF module using AT Commands and descriptions of sach config-
urable parameter, refer to the "RF Module Configuration® chapter [p14].

MaxStreaim . © 2005 MoxStean Inc., Confidential & Praprietary - All Rights Reservad 13
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Lheeteix ee-pr U= DEM EF Mesnles — Produc Mol 0100 [2000. 17 58]

3. RF Module Configuration

3.1. Programming the RF Module

Reter to the "Cammard Mode™ section [pl3] hor more information about enbering Command Mode,
semding AT cormnamls @l esiding Conmna w Mud,

3.1.1. Programmming Examples

MaxStream

setup

1he xrogrammmyg 2xamples i thes sscion require the instzlianon o MaxStream's X-CIU Soft-
ware and a sarial conraction to 3 PC. [MaxStraam stocks R5-232 ard USE beards te facilitate

Inzzrfacing wa PC )

1. I[n=tall MaxSoreem's ¥ CTU Software o 2 PC by dovuble dickng the "setup_ X CTU.exa" fle,
[ 1he fil2 15 located on the MaxStream CL and uncer the "Software” seczon of the follawing
ek page: wwiw maxstraam.nat’ha'pdaskidownload. shp)

7. Mnune tha RF mndile t an intefare hnsrd, then rennect -he module aszembly tno 2 BE.

3. Launch the ¥-CTU Sottware and select the 'PC Settings’ tab. Verity the baud and party set-
tings of the Com Part match thase of the RF module.

NOITF: Faiure t entar ET Cnmmand Mode is mast commanby cos ke haod rare mismaetch,

Crisure the "Davd’ =ecting an the "PC Settings' tab matches the inte face data ~ate of the M mod

ule (by defau't. ED pa=mete: = 3 (which corressonds to 3500 bps)).

Szmple Contipuration: Modity RF Madule Destination Address

Fuample: Lkiliza the “Terminal’ tsh o tha ¥-CTH Rafheare tn chasge the BRF modula"z 7 (Mesr-
nation Addrzzs Low) parameter and save the new address to non-velatile memaory.

Bfrar estadlshing a serial cormaction betwean the RF madula snd a PC [refar to tha 'Satup sec-
tun abwve], =efect the "Tenminal” tal of e ¥-CTU Soltware amd e tie kelowiog conmaned
lines ['CR" srands far carriage rhim):

Methwd L [0 line pe coommand)

Eend AT Command Systom Responso
+++ QK <CFR.> (Entar intx Command Mode)
ATDL <Enter=> Jeumant vslua}l <CR> [Raad Destination Addrass Law)
ATDLIADD < Enler = OF <CR: (Munlily Destinal o Adusess Luw)
ATWR <Fntar> 0K <R [Wrire tn ner-vn =rile memnang]
ATCH <Crter= OF =Ch> (Cxit Command Made]
Method 2 [Mulbple commands on ene ling)
Send AT Command System Response
+a 4 0k <CR= [Entar intz Command Mada)
ATDL <Eisess {rwmrerd value} ~CR> [Read Destingtion Sddiess Low)

ATDLIADD. WR.CN <Entar= DK <CF> {Execute commands)

Sampls Configuration: Rastora RF Modula Defaults

Exannple: Wilizz U "Mudzi Confligurate’ tal of Ue ¥-CTU Soltware W resione delaull saranm-
eter values of the RF medule.

After estaalshing a connechon batwe=en the KF modalz and & PL [refer to the “satup’ sedior
abowe, select tha 'Modem Cenfigurstion” tob of the ¥-CTW Seftware,

1. Select the 'Fead’ buton.
2. Select the 'Hestore’ button.

B 1005 Mexltremrn, Inc, Confliential & Mroprictary - AL Riglts Reserved hE




Lhe¢™ B ee-PRO™ CEM EF Modnles — Prodinc Mionel 7100 [2003.13 257

3.1.2. Command Reference Tables

Table 3 M, NBecMBee PRO Commands (TF modulc opes lvalues i bheadecdomal. Hy al valuza e dezigaabed by the
“0a" puclic. Dovisad oyuivedeals we desippabod by D 07 salfia) i
aT Commard T
c 1 e Name and Description Farameter Range Defauit
. .| Inbeface Data Fate. Set/lcad$e scialimeriaee dala roe ‘or commenicaions. a7
N Serd Meelading | | oy e F Tt el por enc st P p—
AT O Conrrand 5 Charscler SetRend the ASC| cheracter value fo be 1aed R
CG iy . benresn SLard Tines of te AT Command Wode Secuerke [GTsCC+0T). The AT 0-m°F = ASCIN
PO | Commend Mode Setuence eniers the A modue lo AT Command Wode i {
o Metwoing & | Laannel. Saiead the creme mambes ussdio Tansmiting anc recening bebwsen | el - 1A XBes) I 12d)
Sarwiy R modiires l=as R 154 wrsinenl rimanal nmives DelC . D18 (X Bos- PR
| Eﬁm it Corrmand Mode. Cslicitly exi: AT Command Mods.
AT Compeny | 'Comimand Wode Timesut Se/Fead the perind of macivty ing valid commands
CT gy racorved) afor which i FF madulc automaticaly st AT Commasd Mads anc 2. "FFF o 100ms] Tre3d (100)
= | retusnz 1o lde Miede.
Pacaivad Sgual Strangth. Joad sigral sval fin 3] of last good packet -ecoived
oo Diagnaatc: (RS5I. Abanlute value i repored. {Tor example. (20 - 30 dln) Repoted vabeis | 0 - T4 [read-only
SCUrae eoween 40 oim and RX sanstiviny.
D=aination Addres: ligh. GetResd the ioper 37 Bts ol the (4 be desiration
Memvorking aieess. iNhen combned Wi DL, h defires the destinakon aodress wsed P ;
o Secwly | mansmisson Toirznsme usinga 154 addess, 5 D parameler b em end O pes | 1 PEFFEFIFE i
gan 0=FFF- (eON00000DIFFFF i the sreadoss) addoss ‘or tho PAM.
Dasdnation Addres: Low. Seffazd the lower 12 bits of the B4-bit destinaion
Metwrrking & sk When romthoned wiih W N defines tha Arsfinadinn = ddness emer e e ;
i Sty wraromizson. Totrenamt vstga |65 addes, et | paremeter o e end OL pes | U7 BOFPFFREE I
genzFFFF 0000000000eFFF i e readcas) addess ior e P,
AT Co Gaard Times. Dzt -equired percd of slence before and aler the Zommeane Sequence: I
BT m]'.'m EWEMSINMMWEEE].EmefGTrEC.fE_HTEMHSBE 2 - DeFFFF 7 ms) 100
pec isuser o prevent nadverient entance iro AT Cormand Moda. {
Memvorking & FAN 1D, Se'Read fe PAN (Pesenal Area dework) O i3z
= Sy {0 FF- incicaies amassage fir al 3. i 131864
| il Suamie A i, Sl Fieal Lo RF £ naus 1B st adkais, S WY -
MY Py (FFFF b cisabve receqdion of packets with 16-bit addresses. b4-bil seureaddiess | - le"FFF 1
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ULNZB03A
DARLINGTON TRANSISTOR ARRAY

SLNEMIE  FEENMUAIMTMMT  NEVEZED JULY 2008

®  A-m A Rated Collectnr Coment (Sing e DW DA M PACKAGE
output) (TOr VIEW)

® High-Voltage Outpuis. . 50V =+~ 1efre

®  Qutput Clamp Ciodes 28|}z 17| 2C

®  Inpnts Compatibbe With Varioos Types of 3s(]= it ES

Lugic 4zl 15]] ac

* Relay Diiver Appllcations sals  wuflsc

®  Compatible with J_UNZE00A Serlzs eals b

= i =1 2] v

descriptioniordering infarmation il floc

=] 17| Cixa

I e ULNZBUZA 13 @ migh-voliage. mgr-cument
Zanlinglon barssishy anmay. The deviee vunsishs ol
cight npn Dadington pain  that lcaturc
nigh-vnllage  nofpis with - commnn-rathnre
clamp dudes o swilching inducive loeds. The
collactor-current rafing of sach Daringion pair iz
A0N maA The Nard nginn paire may be conected
n parallel for Righer current caosacility.

Applizations inclade reay drivera, nammer driverz, lamp divers, display drivers [LED and gas dizcharge), line
dnvers. and logic buiters. 1ne ULNZEUSA has & £.7-«11 3eres Dase resistor for each Laringion Dair tor opeaton
directly witk TTL or G-\ CMO3 devices.
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availabic It www. i somisopackage.
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lagiz diagram

schemalic (each Darlinglon pair)

Inpat 3
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DARLINGTON TRANSISTOR ARRAY

I FD0MBE — MIDFEUARSBET - ROVEICD JULY 2006

absalute maximum ralings at 25-C free-air temperature (unless otherwise noted)t

Collector-emitier voltage .. .. ...

nput vcitage (see Note 1) ... ...
Continuous collector current .. ..

Oulpul darmp divde vuend .. .

Trtal =ahatrate-terminal current
“ackage thermal impedance, # ) (oo Notes 2 and J): DWW package . .. ..
N package ........

Opcrating virlual junctior temperature, 7,

Siorage tempetaiune range. | tg

oA

cewee. FOASRCW

coo... B2B5CW
e ... 1RO0PG

- =650 D TG

T stresses beyvond those listed unoer “absoiute MAXIMUM RENGS’ MaY CILGE pemnanent Jamaae o he device. These a8 sIess [thgs ondy, and
furctional operatior of the devize ai these or any Jter candiions beyono those indicated under “Tecommended operating conditions™ is not
implied. Eqposume o absolie-madrun-raed condrions for acended padods may afect davice relabilny.

All voitnge valies, uniess othens ae noted, oe &ih Bapec! to the emiterzubstrte termiral GHD.

MR FTYING power aisslpation ks a funciion of | gmasy, s, and | 4. 1Ne MaXimum Jeowane power O5S5Ipanor a; any & iowame

ambert Emperziue 5 P = (T maxg - Te )4 . Operanng at ihe acsolute rranmum T ot 150°C can atec! reliabdty.

HOTCE: 1.
2

3

electrizal characteristics at 25°C Tree-air temperature (unless otherwise noted)

The package hemal impedance &5 calculated in aceodance wih JESD 51-7.

PARANETER TEST CONDITIONS MIN  TYP MAK | UNIT
o VGESSUY =0,
locx Collector cuiof currart See Fgure 1 =0 [T
Iigethy i sata ingust eorrent _T_lDE :;E;r' E!;E'Ei;:'é LT a5 A
8 = 0C, F
i Input cumen:: W —0085v., Seelgued 033 1.35| ma
g =200m#& 24
i On-sake nputvots VoE =TV s raima P ¥
fiori daa il e Soo Fgurad | S 7 =2
Ig = S00mA
= 290 1A, I = 100 s,
Sea Fgure 5 ;o
; ; < lj= 350 4A Iy =200mA, o]
Yips  Dollector-emiter sotumion voinge e FOurEs ¢
Ij=3WS A, I =SWImA,
See Fgure 5 = =
1=} Cilanmga divue teverse el = S Fgue s € A
Y Clamp dicde fonead wotage Ir —350ma&, SeaFgue? 1.7 2 y
Gij Input copaciance V=0V, f=1NMHz 15 25 BFE
switehing characteristics at 25°C free-air temperatura
M&NAMETER TEET COMDITIONS MM TYM  MAK | umiT
1o H Propagatian delay frme, low- bo high-ievel outou: Ve=SW Fp = 1R3 0, 130
eHL Propagation deloy frme, high- 1o lov-level cutou! C —15p=  See Figure & BO s
] st Vg=EnwW Ig = AT rré,
YoH High-leve! output vostage atter sWiching Ee Figure © Vg -20 my
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HEF4017B

5-stage Johnson decade counter
Rev. 04 — 9 December 2008 Product data sheet

1. General description

2. Features

The HEF4017B is a 5-stage Johnson decade counter with ten spike-free decoded active
HIGH ouiputs {Q0 to O9), an active LOW camy output from the most significant flip-flop
{T¥5-9), active HIGH and active LOW clock inputs (CPD, TF1) and an overriding
asynchronous master reset input (MR).

The counter is advanced by either a LOW-to-HIGH transition at CPO while P71 iz LOW or
a HIGH-to-LOW transition at TP1 while CPD iz HIGH (see Table 3).

When cascading counters, the T5-9 output, which is LOW while the counter iz in states &_
6, 7,8, and 9, can be used to drive the CP0 input of the next counter. A HIGH on MR
resets the counter to zero (00 = 05-9 = HIGH; &1 to 02 = LOW) independent of the clock
inputs (GPD, TP1).

Autornatic counter code correction is provided by an intermnal circuit: following any illegal
code the counter returns {o a proper counting mode within 11 clock pulses.

Schmitt trigger action makes the clock inputs highly tolerant of slower rise and fall times.

It operates over a recommended Voo power supply range of 3 V to 15 V referenced to Vax
{usually ground). Unused inputs must be connected to Vpp, Ves, or another input. It is
also suitable for use over both the industrial {—40 °C to +85 °C) and automotive (40 "G to
+125 *C) femperature ranges.

Automalic counter comection
Tolerant of slow clock rise and fall times
Fullky static operation
5V 10V and 15 V parametric ratings
Standardized syrmmetrical output characteristics
Operates across the automotive temperature range —40 °C to +125 °C
Complies with JEDEC standard JESD 13-B
ESD proteciion:
# HBEM JESDZ2-A114E exceeds 2000 V
# MM JESD22-A115-A exceeds 200V

4. Applications

B Industrial and automaotive

founded ey :":::|-,r.'l>
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NXP Semiconductors HEF4017B

S-stage Johnson decade counter

4. Ordering information

Table 1.  Ordering information
Al types operate from—40"C o +125°C

Type number |Package

HName |DE=|'ipu'un Version
HEFAD17BP DIP16  plastic dual in-line package; 15-leads {300 mil) SOT38-4
HEFADI7ET SO16  plastic small outline package: 16 keads: body width 3.9 mm SOT106-1

5. Functional diagram

= =2
H _ﬂ M
4 5-5TAGE JOHNSON COUNTER
MR
15 o
I I I I I
- o5-8
DECODMG AND DUTFUT CIRCUTTRY 12
oo |o [oz [os |o4 |os |os (o7 (o8 [os
3 2 4 7 W 1 5 & 3 T oftesazes
Fig 1. Functional diagrem
D
i I o g o o— o g o g oD g
CEX FF FF FF FF FF
1 z 3 4 E
. cr @ cF g —cF T cr g =
RO RO RD "D RO
A [>. J. l J. l I
] [ | :
Il RN PR i3 .L_'..I [ P I P B R
oo o oz as o4 os o6 a7 ] o3 T8
DOTaanlay
Fig2. Logic diagram
HOFATD & o!mu.\'.:lll.kﬂ' I IR
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NXP Semiconductors HEF4017B

5-stage Johnson decade counter

Vi

< S P .
[T TH

0T wag AT

L

Test data is given in Table 10.

Deefinitions for test circuit

DIUT = Device Linder Test

G = load capacitance nciuding jig and probe capaciance;

B = temnination resisiance should be equal 1o the output impedance Z, of the pulse genermior.
Fig 10. Test circurt

Table 10. Test data

Supply voltage Input Lo
Voo v Tt G
Vi3V W or Vpg = 20ns 30 pF

13. Application information

Some examples of applications for the HEF4017B are:

* Decade counter with decimal decoding

* 1 out of n decoding counter (when cascaded)
* Sequential controller

* Timer

Figure 11 shows a technique for extending the nurmber of decoded oulput states for the
HEF4017B. Decoded outputs are sequential within each stage and from stage to stage,
with no dead time {except propagation delay).

|
] _-:"—|
— lopa MR — lopn MR 4lopg MR
__ HEFATB __ HEFAMTB __ HEF40TB
CF1 e ZF1
Qo gt---- 08 09 o0 ©1---- 0 03 g1 - o8 o8
] g | h =
- [N [
3 cecadec & cecodea 8 cecaden
autputs sutputs sutputs
e =l
cleck - |_' - - i =
first stage miermediabe stages last stage
(= RP PR by
Enaniing the counter on GP1 when G0 is HIGH, or on GPO when GP1 is LOW, Calses an extra count.
Fig 11. Counter expansicn

HEPsETR L CMIP DLV, S0, Al rightz remsrvee.
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