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Camera switch controller and capturing picture

Miss PICHAMON TECHAVIUJIT
Miss WICHUDA TECHAPRESERTPORN
I
Associ. Prof. KHANITTHA SAETUNG (Adviser)

2™ Semester , Education Year 2004

Abstract

This project is the camera controller for captqring pictures by tune direction go to left or right
and up and down with mouse. In part lof camera rotating control will use 2 stepping motors with have
microcontroller that receive data position of camera foqus from serial port of computer commanded

by mouse. And it has sensor that scan the motion in order to open program .
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Tilsunsn aaunIvANNBINGS

<kt ok KoK oK K K Sk Kok ok Kok K R kok ok
b

;Detine Port $ Pin name

ckkok sk kKoK ok ok koK ok kok ok sk ok Kok ok
b}

POINT LR EQU 6IH
POINT UD EQU 62H
MSEC EQU 63H
SEC EQU 64H
MIN EQU 65H
ABUF EQU 66H ;-69H
CUR_LR EQU 70H
CURUD  EQU 7IH
TAR_UD EQU 72H
TAR_LR EQU 73H
SENSORBIT ~ PL.0
SOUND BIT ~ Pl.I
RN
ORG  0000H
LIMP START
ORG 00BH
LIMP TIMER
START: MOV TMOD#21H
MOV SCON#52H
MOV THI1#0FDH
MOV  TLI1#0FDH
MOV  THO,#0DCH
MOV TLO#00H
MOV  PCON,#0
SETB TRI
SETB ETO
SETB EA
SETB TRO

MOV  POINT_LR,#0

MOV  POINT UD#0

S1:
S2:

MOV  MSEC#0
MOV  SEC,#0
MOV  MIN,#0
MOV  CUR_LR,#08
MOV  CUR_UD,#07

LCALL CHECK
LCALL SERIAL
LCALL COMPUTE
CINE A#0,S2
SIMP S1

sk iokookkk ook FUN CTIQN #* o okok ok
!

;CHECK SENSOR

« 3k 3k fe e ok 3k ok 3k ok 3 ok sk sk ek sk sk ok ek ook ok ok ok ok ok ok sk oskok sk sk ok
H]

CHECK:

JB SENSOR,$
SETB SOUND
MOV A #20
- LCALL DELAY_MSEC
MOV DPTR#HELLO
LCALL TX_TEXT
RET

<k ok ok ok sk ok ok o sk ok Kok ok sk ok ok ok Kok ok o sk skok sk ok ok
L

;COMPUTE STEP -

sk sk ok ok e ok ok ok ok sk ok koK R sk ok ok skok ok ok ok k ok ok &
3

COMPUTE: MOV A ABUF ;U-D

ANL A#O0FH
MOV R3,A
MOV A ,ABUF+I1

RL A
RL A
RL A
RL A

ANL  A#O0FOH

ORL  AR3
MOV R3,A
MOV  R2#0



MOV  R1,#0 CINE A,SEC,SERIALI

LCALL DTOH POP 1
LCALL DIV POP 7
MOV  TAR_UD,DPL | MOV  A#l1
LCALL MOTOR_UD RET

SERIAL2: CLR RI

MOV AABUF+2 ;LR MOV A,SBUF

ANL  A#0FH MOV @RI,A

MOV  R3,A INC RI

MOV  A,ABUF+3 DINZ R7,SERIALI

RL A POP 1

RL A POP 7

RL A MOV A#0

RL A RET

ANL A#OFOH SRR R R R ok
ORL  AR3 “TX SERIAL TEXT

MOV R3A SRR R R R R ok
MOV R2#0 IV EEKTE=EBR | T1

MOV RI1#0 TX_LOOP: CLR A

LCALL DTOH MOVC  A@A+DPTR -
LCALL DIV - INC DPTR

MOV~ TAR LR,DPL CINE  AH#OFFH,TX_CHAR
LCALL MOTOR_LR CLR  SOUND

RET RET

TX_CHAR: MOV SBUF,A

e INB TLS
;* RECIEVE SERIAL CLR TI
L e AJMP TX_LOOP
SERIAL:  PUSH 7 R —
PUSH 1 ;* MOTOR_LR
MOV  RI#ABUF
MOV R7#4 MOTOR_LR: MOV A,TAR' LR
MOV  MSEC#0 CINE A,CUR_LR,MOTOR LRI
MOV  SEC#0 RET
SERIALI:  JB  RLSERIAL2 MOTOR_LR1: SUBB A,CUR_LR

MOV  A#I5 IC MOTOR_L



MOTOR R: INC  CUR LR
MOV  A,POINT LR
CINE  A#0,MOTOR RI
MOV  POINT_LR#7
SIMP  MOTOR_LR2
MOTOR R1: DEC  POINT_LR

SIMP MOTOR_LR2

MOTOR L: DEC  CUR_LR
MOV  A,POINT LR
CINE A,#7,MOTOR_LlI
MOV POINT_LR#0
SIMP MOTOR_LR2

MOTOR_LI: INC  POINT LR

MOTOR_LR2: MOV DPTR#LR
MOV A,POINT_LR
MOVC A,@A+DPTR
ANL  P2#0FOH
ORL  P2A
MOV = A#7
LCALL DELAY MSEC
SIMP  MOTOR_LR

SRR R SRR R AR
* MOTOR_UD
;***********************************
MOTOR_UD: MOV A,TAR_UD
CINE  A,CUR_UDMOTOR_UDI
RET '
MOTOR_UDI: SUBB A,CUR_UD

JC  MOTOR_D

MOTOR_U: INC CUR_UD
MOV A,POINT_UD
CINE A#0,MOTOR_Ul

MOV  POINT_UD#7
SIMP MOTOR_UD2
MOTOR Ul: DEC  POINT UD

SIMP MOTOR_UD2

MOTOR_D:  DEC CUR_UD
MOV  A,POINT_UD
CINE A#7,MOTOR_DI
MOV  POINT UD#0
SJIMP MOTOR_UD2

MOTOR _DI: INC  POINT UD

MOTOR UD2: MOV DPTR#UD
MOV  A,POINT_UD
MOVC A,@A+DPTR
ANL  P2#0FH
ORL  P2A
MOV  A#7
Re AL DELA\QMSEC
SIMP.  MOTOR_UD

= 3k sfe sk ke e ke sk oke sk ok sk koo sk sk sk sk ok skl sk skeokesk ok skeskok skokoskok ok
3

; DELAY MSEC

P —

DELAY MSEC: MOV MSEC#0
CINE  A,MSEC,$
RET

<kok sk ok ook ok ok ok o ok ok sk ok Kok ok ok ok kKK ok ok ok ok ok
b

; DELAY SEC

SRRk R KRR KRR KRR KRR Rk Rk

DELAY_SEC: MOV MSEC#0
MOV SEC#0
CINE A,SEC$
RET



sk stk sk sk s sk stk sk sk ok sk skook sk sk ok s ko sk sk sk sk ok sk ok ok ok ok s ek ek o stk ok ok ks sk sk kst ok okt ok skl s kok sk
3 b

;* DECIMAL TO HEX * :DELAY
;*********************************** ;*****************n******g*********
DTOH: MOV R4,#16 ‘ TIMER: PUSH PSW
DTOHI: MOV R5#3 PUSH ACC
MOV  RO#1
CLR C INC MSEC ;10MSEC
DTOH2: MOV  A,@RO MOV  AMSEC
RRC A ‘CINE  A#100,TIMER_EXT
PUSH PSW MOV  MSEC,#0
JNB ACC.7,DTOH3 INC  SEC
CLR c ' MOV A,SEC
SUBB  A#30h CJNE  A#60,TIMER_EXT
DTOH3: JNB ACC.3,DTOH4 MOV MSEC#0
CLR & . INC ~ MIN '
SUBB A#3
DTOH4: MOV  @ROA TIMER_EXT: MOV THO,#0DCH
INC RO MOV  TLO#00H
POP PSW SETB  TRO

DINZ  R5,DTOH2 4
MOV~ A,DPH POP  ACC

RRC A POP  PSW
MOV  DPH,A : S RETI
MOV A,DPL
RRC A SRR R R RO KRR KR
MOV DPL,A .DEFINE CONSTANT
DINZ R4,DTOH1 SRR Rk K
RET HELLO: DB 'B'
DB OFFH
e ey -
.CAL STEP 09H,08H,0CH,04H,06H,02H,03H,01H
;*********************************** UD: "DB
DIV: MOV  B#03 090H,080H,0COH,040H,060H,020H,030H,010H
DIV AB END
MOV DPLA '

RET
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/I ProjectMFCDIg.cpp : implementation file
"

#include "stdafx.h"

#include "ProjectMFC.h"

#include "ProjectMFCDIg.h"

#ifdef DEBUG

#detine new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[]=__FILE
#tendif

class __declspec(dllimport) CSerialComm();

i

// CAboutDlg dialog used for App About

class CAboutDlg : public CDialog
{
public:
CAboutDIg();
// Dialog Data
/1{{ AFX_DATA(CAboutDlg)
enum { IDD=1DD_ABOUTBOX i;
/It AFX_DATA
// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL(CAboutDlg)
protected:
virtual void DoDataExchange(CDataExchange* pDX);
I/} AFX_VIRTUAL
// ITmplementation
protected:
H{{AFX_MSG(CAboutDlg)
/1YY AFX_MSG

DECLARE_MESSAGE_MAP()

// DDX/DDV support



CAboutDlg::CAboutDlg() : CDialog(CAboutDlg::1DD)
!
I {AFX_DATAAINlT(CAboutDlg)
//VYAFX_DATA_INIT
y

void CAboutDlg::DoDataExchange(CDataExchange® pDX)

)
1

CDialog::DoDataExchange(pDX);

/I{{AFX_DATA_MAP(CAboutDIg)

//}}AFX_DATA_MAP
}
BEGIN MESSAGE_MAP(CAboutDlg, CDialog)

{4 AFX_MSG_MAP(CAboutDIg)

// No message handlers

/1YY AFX_MSG_MAP
END_MESSAGE_MAP()
I T I T
// CProjectMFCDlg dialog
CProjectMFCDIg::CProjectMFCDIg(CWnd* pParent /*=NULL*/)

- CDialog(CProjectMFCDIg::IDD, pParent)

/I{{AFX_DATA_INIT(CProjectMFCDIg)
m_ControlEvent=_T("");
/1YY AFX_DATA_INIT
J/ Note that Loadlcon does not require a subsequent Destroylcon in Win32
m_hlcon = AfxGetApp()->Loadlcon(IDR_MAINFRAME);
f
void CProjectMFCDIg::DoDalaExchange(CDataExchange* pDX)
{
CDialog::DoDataExchange(pDX);
/{{AFX_DATA_MAP(CProjectMFCDIg)
DDX_Control(pDX, IDC_VIDEOOCXCTRLI, m_Video);
DDX_Text(pDX, IDC_EDITH, m_ControlEvent);
//}yAFX_DATA_MAP

}
BEGlNiMESSAGE~MAP(CPI‘O_]CC[MFCDK“, CDialog)



IR{AFX_MSG_MAP(CProjectMFCDIg)
ON_WM SYSCOMMAND()
ON_WM _PAINT()
ON_WM QUERYDRAGICON()
ON_WM_LBUTTONDOWNY()
ON_BN_CLICKED(IDC_BUTTONI, OnRECORD)
ON_BN CLICKED(IDC_BUTTONZ2, Onstop)
/11y AFX_MSG_MAP
END MESSAGE MAP()
I T
/I CProjectMFCDIg message handlers
BOOL CProjectMFCDIg::OnlInitDialog()
{
CDialog::OnlInitDialog();
/I'Add "About..." menu item to system menu.
// IDM_ABOUTBOX must be in the system command range.
ASSERT((IDM_ABOUTBOX & 0xFFF0) == IDM_ABOUTBOX);
ASSERT(IDM_ABOUTBOX < 0xF000);
CMenu* pSysMenu = GetSystemMenu(FALSE),
if (pSysMenu != NULL)
{
CString strAboutMenu;
strAboutMenu.LoadString(IDS_ ABOUTBOX);
if (IstrAboutMenu.IsEmpty())
{
pSysMenu->AppendMenu(MF_SEPARATOR);

pSysMenu->AppendMenu(MF_STRING, IDM_ABOUTBOX, strAboutMenu);

/

// Set the icon for this dialog. The framework does this automatically
/I when the application’s main window is not a dialog
Setlcon(m_hlcon, TRUE); // Set big icon
Setlcon(m_hlcon, FALSE); /I Set small icon

// TODO: Add extra initialization here

m_Image = 0;

m_Resultimage = 0;



m_Helperlmage = 0;

m_Running = FALSE;

check_hide = false;

port.OpenPort("COM2");

port.ConfigurePort(CBR_9600.8,true, NOPARITY,ON ESTOPBIT);
port.SetCommunicationTimeouts(0,500,0,0,0);

return TRUE; // return TRUE unless you set the focus to a control

L
'

void CProjectMFCDIg::OnSysCommand(UINT nID, LPARAM IParam)

s
1

if (nID & OxFFFO) == 1DM_ABOUTBOX)

4
1

CAboutDlg dlgAbout,

dlgAbout.DoModal();

else

CDialog::0OnSysCommand(nID, [Param);

}
// 1f you add a minimize button to your dialog, you will need the code below
/I to draw the icon. For MFC applications using the document/view model,
// this is automatically done for you by the framework.
void CProjectMFCDIg::OnPaint()
{
if (Islconic())
{
CPaintDC dc(this); // device context for painting
SendMessage(WM_ICONERASEBKGND, (WPARAM) dc.GetSafeHdc(), 0);
// Center icon in client rectangle
int cxIcon = GetSystemMetrics(SM_CXICON);
int cylcon = GetSystemMetrics(SM_CYICON);
CRect rect;
GetClientRect(&rect);
int x = (rect. Width() - cxlcon+ 1)/ 2;

inty = (rect.Height() - cylcon + 1)/ 2;



/! Draw the icon

de.Drawlcon(x, y, m_hlcon):

CDialog::OnPaint();

It
I

// The system calls this to obtain the cursor to display while the user drags
// the minimized window.
HCURSOR CProjectMFCDIg::OnQueryDraglcon()
!
return (HCURSOR) m_hlcon;
}
UINT CaptureThread(LPVOID pParam)
i CProjectMFCDIg *parent;
//intr_value,g_value,b_valug;
int max_red = 0;
int max_green = 0;
int max_blue = 0;
parent = (CProjectMFCDIg *)pParam;
while (parent->m_Running){
parent->m_Video.Capture(parent->m_Image);
BYTE *data = (BYTE*)parent->m_ Video.GetDataPointer(parent->m_Image);
" int size = parent->m_Video.GetImageDataSize(parent->m_Image);
/* for (int i = 0; i <size; i++){
switch (i % 3)4
case 0:
if (data[i] > max_blue)
max_blue = datali];
break;
case 1:
it (data[i] > max_green)
max_green = datali];
break;

case 2:



%

if (data[i] > max_red)
max_red = datalil;
break;

v
s

it (i == (size - )N

//m_Red =

b/
parent->m_Video.Show(parent->m_Image);
Sleep(5);

i

return(0);

void CProjectMFCDIlg::OnOK()

i
/*

// TODO: Add extra validation here
if (m_Image '=0)
return;
// disable internal error message display
m_Video.SctErrorMessages(0);

if (‘m_Video.Init()

i
// Error while trying to init control
MessageBox(m_Video.GetLastErrorString(), "VideoOCX Error”, MB_OK);
return; /] exit

i

// allocate memory for all images that will be needed to demonstrate VideoOCXTools - features
/I Make sure you free the resources later using VideoOCX::ReleaselmageHandle(long).
m_Image = m_Video.GetColorimageHandle();
m_Resultimage = m_Video.GetColorlmageHandle();
m_Helperlmage = m_Video.GetColorlmageHandle();
Sleep(100); // make sure VideoOCX has time to be properly initialized
if (m_Video.Start())
m_Running = TRUE;

AfxBeginThread(CaptureThread, this),



//CDialog::OnOK();

if ('m_Video.Init()) // it VideoOC X and
connect to the camera
!
// error in Init

MessageBox(m_Video.GetLastErrorString(),"VideoOCX Error”, MB_OK |

MB_ICONEXCLAMATION);

return;
}
m_Video.SetPreview(TRUE); /f Turn on Preview to see the
"live" image
}
void CProjectMFCDIg::OnCancel()
{

// TODO: Add extra cleanup here
m_Running = FALSE; /! tell thread to end
Sleep(250); /I wait for thread to end
/I end capture mode
if (‘m_Video.Stop())
it
/I error

MessageBox(m_Video.GetLastErrorString(), " VideoOCX Error", MB_OK);

}

// free memory
m_Video.ReleaselmageHandle(m_Image);
m_Video.ReleaselmageHandle(m_Resultimage);
m_Video.ReleaselmageHandle(m_Helperimage);
m_Image = 0;

m_Resultimage = 0;

m_Helperlmage = 0;

check_hide = false;

1 close video connection and free memory
if (!'m_Video.Close())

s
1

// error while closing video connection



MessageBox(m_Video.GetLastErrorString(), "VideoOCX Error", MB_OK);

L
1

CDialog::OnCancel();

}

void CProjectMFCDIg::OnLButtonDown(UINT nFlags, CPoint point)

{
// TODO: Add your message handler code here and/or call default
CDialog::OnLButtonDown(nFlags, point);

}

void CProjectMFCDIg::OnRECORD()

{

if (!m_Video.AVISaveMovielnit("")) /I Init Movie mode and ask for a filename
{
/I error in AVISaveMovielnit
MessageBox(m_Video.GetLastErrorString(),"VideoOCX Error", MB_OK |
MB_ICONEXCLAMATION);
return;
}
‘m_Video.SetAudio(TRUE); /I Also record audio
// Call m_VideoOCX.AVISaveMovieShowAudioDlg() to set the audio compression
// Call m_VideoOCX.AVISaveMovieShowCompressionDIg() if you want to specify a video
compressor
m_Video.AVISaveMovieSetFrameRate(15); /I'Lets save 15 frames per second
// Try this instead
//m_VideoOCX.AVISaveMovieSetFrameRate(0.1); = // 1 Frame every 10 seconds (e.g. a simple
time-lapse recorder)
if (!m_Video.AVISaveMovieStart()) // Start recording
{
/I error in AVISaveMovieStart
MessageBox(m_Video.GetLastErrorString()," VideoOCX Error", MB_OK |
MB_ICONEXCLAMATION);

return;

}
void CProjectMFCDIg::Onstop()
!



if(!m_Video.AVISaveMovieStop()) // end movie capture

s
1

// error in Stop
MessageBox(m_Video.GetLastErrorString(),"VideoOCX Error", MB_OK |
MB_ICONEXCLAMATION);

OnOKJ();

}
BEGIN EVENTSINK MAP(CProjectMFCDIg, CDialog)
/{1 AFX_EVENTSINK_MAP(CProjectMFCDIg)
ON_EVENT(CProjectMFCDIg. IDC_VIDEOOCXCTRLI, -605/* MouseDown */,
OnMouseDownVideoocxetrll, VTS 12 VTS_12 VTS 14 VTS_I4)
//}} AFX_EVENTSINK_MAP
END_EVENTSINK MAP()
/*void CProject MFCDIg::OnMouseDownVideoocxctrl 1(short Butfon, short Shift, long x, long y)
{ :

switch(Button)
{
case 1:
m_ControlEvent.Format(" Left mouse Button Down at (%d,%d)", x, y);
break;
case 2:
m_ControlEvent.Format("Right mouse Button Down at (%d,%d)", x, y);
break;
default:
m_ControlEvent.Format("Mouse Button Down at (%d,%d)", x, y);
break;
}
int z,a,b,c,de,t,g;
/1 POINT ptCurrentCursor;
1 GetCursorPos(&ptCurrentCursor),
/ x=ptCurrentCursor.x;
/! y=ptCurrentCursor.y;
7=X;

if (z>=1000)
{ a=z/1000;



b=a*1000;
z=7-b;

a=a+48;

else

a=48,;
it (z>=100)
{ ¢=7/100;

d=c*100;

felse

if (z>=10)

{ e=2/10;
f=e¢*10;
z=z-f;
e=e+48;

telse

g=g+4s;
/Iport. WriteByte(a);
port. WriteByte(c);
/lport.WriteByte(e);
/port. WriteByte(g);
z=y;

it (z>=1000)

{ a=z/1000;
b=a*1000;
z=2-b;
a=a+48,;

}

else

a=48;

if (z>=100)



i ¢=2/100:;
d=c*100;
7=z-d;
c=ct+48;

jelse
=48,

if (z>=10)

i e=2/10;

f=e*10;

7=z-t;

3/
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MOTOROLA

OCTAL BUFFER/LINE DRIVER
WITH 3-STATE OUTPUTS

The SN54/74L.S240, 241 and 244 are Octal Buffers and Line Drivers
designed to be employed as memory address drivers, clock drivers and
bus-oriented transmitters/receivers which provide improved PC board

density.

e Hysteresis at Inputs to Improve Noise Margins
o 3-State Outputs Drive Bus Lines or Buffer Memory Address Registers
o Input Clamp Diodes Limit High-Speed Termination Effects

LOGIC AND CONNECTION DIAGRAMS DIP (TOP VIEW)

_ SN54/74L.S240
Vee 2G  1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1

Gl (el Del [ (e ] [as | (1 11342 ] [51]

457

o

L Il2]ls ]l JLs Il ladle fLof] 1]

1G  1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND

SN54/74LS241
Vec 2G 1Yl 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1

(o]l Dre (716 1 (s (1] (53] 12] [ 1]

N o

Lo T2 T JLa s ITe JLzfLs [Ls L]

1G 1A1 2v4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND

s SN54/74L.S244
Vee 26 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1

rY

[][o] [ (71 e]lrs]Tse]

[s]le][]
W O

Y

|

K IR I8 | | |

16 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND

SN54/74LS240
SN54/741.5241
SN54/741L.S244

OCTAL BUFFER/LINE DRIVER
WITH 3-STATE OUTPUTS

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

0 CASE 732-03

N SUFFIX
PLASTIC
CASE 738-03

DW SUFFIX
20 SOIC
CASE 751D-03

ORDERING INFORMATION

SN54LSXXXJ  Ceramic
SN74LSXXXN  Plastic
SN74LSXXXDW SOIC

FAST AND LS TTL DATA
5-1




SN54/74L.S240 o« SN54/74L.S241 « SN54/74L.S244

TRUTH TABLES

SN54/74LS240 SN54/741.S244
INPUTS INPUTS
OUTPUT OUTPUT
1G, 2G D 1G, 2G D
L L H L L L
L H L L H H
H X (2) H X (2)
SN54/74L5241
INPUTS INPUTS
OUTPUT OUTPUT
1G D 2G D
L L L H L L
L H H H H H
H X (2) L X (2)
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Z = HIGH Impedance
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
\ele: Supply Voltage 54 4.5 5.0 5.5 \%
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 -55 25 125 2C
74 0 25 70
IoH Output Current — High 54,74 -3.0 mA
54 =12 mA
74 -15
loL Output Current — Low 54 12 mA
74 24

FAST AND LS TTL DATA
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SN54/74L.S240 « SN54/74L.5241 « SN54/741.5244

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \Y All Inputs
54 0.7
ViL Input LOW Voltage v SIlIJ‘aranteed Input LOW Voltage for
74 0.8 nputs
VT+-VT- Hysteresis 0.2 0.4 \ Vce = MIN
ViK Input Clamp Diode Voltage -065 | -15 \ Vce =MIN, Iy =-18 mA
54,74 2.4 34 \ Vge = MIN, Iopg =-3.0 mA
VOH Output HIGH Voltage oo OH
54,74 2.0 \ Vce = MIN, gy = MAX
54,74 0.25 0.4 Vo |loL=12mA Vce =Vee MIN,
VoL Output LOW Voltage VIN = V)L or ViH
74 0.35 0.5 \ loL =24 mA per Truth Table
lozH Output Off Current HIGH 20 HA | Voo =MAX, VoyT =27V
lozL Output Off Current LOW -20 PA | Voo =MAX, VoyT=04V
20 PA  |Voc=MAX VIN=27V
H Input HIGH Current i
0.1 mA  |Voc=MAX, VIN=7.0V
L Input LOW Current -0.2 mA  |Vocc=MAX,VIN=04V
los Output Short Circuit Current (Note 1) | —40 —225 mA | Vgc = MAX
Power Supply Current
Total, Output HIGH v i
Total, Output LOW LS240 44
lcc 152411244 eap W | eestina
Total at HIGH Z LS240 50
LS241/244 54
Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (Tp =25°C, Vg =5.0V)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Propagation Delay, Data to Output 9.0 14 =
tPHL LS240 12 18
tpLH Propagation Delay, Data to Output 12 18 hd C| = 45 pF,
tPHL LS241/244 12 18 R =667 Q
tpzH Output Enable Time to HIGH Level 15 23 ns
tpzL Output Enable Time to LOW Level 20 30 ns
tpLz Output Disable Time from LOW Level 15 25 ns C =5.0pF,
tpHz Output Disable Time from HIGH Level 10 18 ns Ry =667 Q

FAST AND | S TTL DATA
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SN54/74L.5240 « SN54/741L.5241 « SN54/741.5244

AC WAVEFORMS
ViN 13V 13V
Vee
tPLH tPHL
VouT 13V ; 1.3V RL
Figure 1 SWA
TO OUTPUT
UNDER TEST

AV
5kQ

1\ CL' SW2
Figure 2 | ol

\\i d 1 F 7 SWITCH POSITIONS
tpzL tpLZ SYMBOL sSWi1 sw2
Vout 13V =13V tpzH Open Closed
05 \l_—r I tpzL Closed Open
Figure 3 tpLz Closed Closed
tPHZ Closed Closed
I : Figure 5

1.3V ,
IPHZ

2VoH
=13V
05V

Figure 4

FAST AND LS TTL DATA
5-4



MOTOROLA

Octal High Voltage,
High Current Darlington
Transistor Arrays

The eight NPN Darlington connected transistors in this family of arrays
are ideally suited for interfacing between low logic level digital circuitry (such
as TTL, CMOS or PMOS/NMOS) and the higher current/voltage
requirements of lamps, relays, printer hammers or other similar loads for a
broad range of computer, industrial, and consumer applications. All devices
feature open—collector outputs and free wheeling clamp diodes for transient
suppression.

The ULN2803 is designed to be compatible with standard TTL families
while the ULN2804 is optimized for 6 to 15 volt high level CMOS or PMOS.

MAXIMUM RATINGS (Tp = 25°C and rating apply to any one device in the
package, unless otherwise noted.)

Order this document by ULN2803/D

ULN2803
ULN2804

OCTAL PERIPHERAL
'DRIVER ARRAYS

SEMICONDUCTOR
TECHNICAL DATA

Y
El B & = =

Rating Symbol Value Unit
Output Voltage Vo 50 \
Input Voltage (Except ULN2801) \ 30. \% A SUFFIX
- PLASTIC PACKAGE
Collector Current — Continuous Ic 500 mA CASE 707
Base Current — Continuous B 25 mA
Operating Ambient Temperature Range TA Oto+70 °C
Storage Temperature Range Tstg -55to +150 °C
Junction Temperature Ty 125 °C PIN CONNECTIONS
Rgya = 55°C/W
Do not exceed maximum current limit per driver. \ gt
——D1,
ORDERING INFORMATION E {>c E
Characteristics Lﬂ"'
Operating E {>c [ ) E
Input Temperature E
Device Compatibility VCE(Max)/ig(Max) Range o T
ULN2803A | TTL, 5.0V CMOS 5] o
50 V/500 mA Tao=0to+70°C
ULN2804A | 6to 15V CMOS, PMOS % A i E L'H
6
[
[

Gnd |9

i
[
=]

9 Motorola, Inc. 1996

Rev 1




ULN2803 ULN2804
ELECTRICAL CHARACTERISTICS (Ta = 25°C, unless otherwise noted)

Characteristic Symbol Min Typ Max Unit

Output Leakage Current (Figure 1) ICEX uA
(Vo =50V, Tp = +70°C) All Types = = 100
(Vo =50V, Tp = +25°C) All Types - - 50
(Vo =50V, Tp =+70°C, V| =6.0V) ULN2802 - - 500
(Vo =50V, Tp=+70°C, V| =1.0V) ULN2804 - - 500

Collector-Emitter Saturation Voltage (Figure 2) VCE(sat) \Y
(ic =350 mA, Ig = 500 pA) All Types - 1.1 1.6
(Ic =200 mA, Ig = 350 pA) All Types - 0.95
(Ic =100 mA, Ig = 250 pA) All Types - 0.85

Input Current — On Condition (Figure 4) ll(on) mA
(V1 =17V) ULN2802 - 0.82 1.25
(V)=3.85V) ULN2803 - 0.93 1.35
(V1=5.0V) ULN2804 - 0.35 0.5
(V) =12V) ULN2804 = 1.0 145

Input Voltage — On Condition (Figure 5) Vi(on) \
(VCE=2.0V,Ic =300 mA) ULN2802 - - 13
(VCE=2.0V,Iic =200 mA) ULN2803 - - 24
(VcE=2.0V,Ic =250 mA) ULN2803 - - 27
(VCe =2.0V, I =300 mA) ULN2803 - - 3.0
(Vce=2.0V,Ic =125 mA) ULN2804 - - 5.0
(VCE=2.0V, Ic =200 mA) ULN2804 - = 6.0
(VCE=2.0V,Ic =275mA) ULN2804 - - 7.0
(Vce=2.0V, Ic =350 mA) ULN2804 - - 8.0

Input Current — Off Condition (Figure 3) All Types : ||(0ff) 50 100 - A
(lé =500 pA, Tp = +70°C) §

DC Current Gain (Figure 2) ULN2801 ' hpe 1000 - L -
(VCE=2.0V,Ic =350mA) .

Input Capacitance Cj - © 25 pF

Turn-On Delay Time ton - 0.25 1.0 us
(50% Ej to 50% EQ)

Turn-Off Delay Time toff - 0.25 1.0 us
(50% Ej to 50% EQ)

Clamp Diode Leakage Current (Figure 6) Ta = +25°C IR 5 = 50 HA
(VR =50V) Ta = +70°C 100

Clamp Diode Forward Voltage (Figure 7) VE - 1.5 20 \%
(IF =350 mA) \

MOTOROLA ANALOG IC DEVICE DATA




ULN2803 ULN2804
TEST FIGURES

(See Figure Numbers in Electrical Characteristics Table)

Figure 1. Figure 2.

0
Open Vee pen
O

Figure 3. Figure 4.

Open VCE Open

Figure 5.

Open

Figure 7.

MOTOROLA ANALOG IC DEVICE DATA



Ic. COLLECTOR CURRENT (mA)

1IN, INPUT CURRENT (mA)

ULN2803 ULN2804

TYPICAL CHARACTERISTIC CURVES - Tp = 25°C, unless otherwise noted
Output Characteristics

Figure 8. Output Current versus Figure 9. Output Current versus
Saturation Voltage Input Current
/ 2
600 = 600
& y
All Types / 3 All Types /
400 @ 400 A
A 2 /
/ 8]
/ . | f ]
=3
200 7 3 200 P
/ © — A
0 ull 0
0 05 1.0 1.5 20 0 200 400 600 800
VCE(sat). SATURATION VOLTAGE (V) IiN, INPUT CURRENT (1LA)
Input Characteristics
Figure 10. ULN2803 Input Current Figure 11. ULN2804 Input Current
versus Input Voltage ’ versus Input Voltage
20 20
kX <
1.5 EAZNS
e &
2
- 2
12 Eia 3 10 —
i =
-~ = , 211
05— Z 05 //
0 0
20 25 3.0 35 4.0 45 5.0 515 6.0 5.0 6.0 7.0 8.0 9.0 10 1 12 13
VN, INPUT VOLTAGE (V) VN, INPUT VOLTAGE (V)
Figure 12. Representative Schematic Diagrams
1/8 ULN2803 1/8 ULN2804
9—O
105k e—P——+—orin10
O f——AhrA |
| 72k = t &
' 3.0k 1
I —AM—8-——-
| IS— - —

MOTOROLA ANALOG IC DEY!CE DATA



ULN2803 ULN2804

OUTLINE DIMENSIONS

e T e Ol o T O e o O s o

1 1
D

Oy 9
iUUUUUUUUU
< A

A SUFFIX
PLASTIC PACKAGE
CASE 707-02
ISSUE C
B

L

Y

{

L el
F Db SEATING T

H G

NOTES:

1. POSITIONAL TOLERANCE OF LEADS (D),
SHALL BE WITHIN 0.25 (0.010) AT MAXIMUM
MATERIAL CONDITION, IN RELATION TO
SEATING PLANE AND EACH OTHER.

. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

DIMENSION B DOES NOT INCLUDE MOLD
FLASH.

w N

MILLIMETERS INCHES

|DM| MIN | MAX | MIN | MAX

| A | 2222 [ 2324 | 0875 | 0915
B | 610 | 660 | 0.240 [ 0.260
C | 35 | 457 | 0140 | 0180
D | 036 | 056 | 0014 | 0.022
F | 127 ] 178 | 0.05 | 0070
G 2.54 BSC 0.100BSC
H | 102 ] 152 | 0040 | 0060
J | 020 0307 0008 | 0012
K | 292 | 343 0415 | 01435
L 7.62BSC 0.300BSC
M 0°] 15° 0°] 150
N | o051 ] 102 [ 0020 [ 0040

MOTOROLA ANALOG IC DEVICE DATA
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TSOP48..

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

Description

The TSOP48.. - series are miniaturized receivers for
infrared remote control systems. PIN diode and
preamplifier are assembled on lead frame, the epoxy
package is designed as IR filter.

The demodulated output signal can directly be
decoded by a microprocessor. TSOP48.. is the stan-
dard IR remote control receiver series, supporting all
major transmission codes.

Features

e Photo detector and preamplifier in one package
« Internal filter for PCM frequency

« Improved shielding against electrical field
*““disturbance i G
e TTL and CMOS compatibility
» OQOutput active low

e Low power consumption

~ 4
ey
4

Special Features
« Improved immunity against ambient light
« Suitable burst length = 10 cycles/burst

S ) ot
Block Diagram

16833

30 kQ

Band|,_ |Demo-
Input->AGC™1p o5 ™ dulator

\\\\ : ;

3 16672

Parts Table

TSOP4830 30 kHz
TSOP4833 33 kHz
TSOP4836 36 kHz
TSOP4837 36.7 kHz
TSOP4838 38 kHz
TSOP4840 40 kHz
TSOP4856 56 kHz

Application Circuit

16842
Transmitter
with
TSALxxxx

+Vg

il Uy - 2

N

Ry + C4 recommended to suppress power supply
disturbances.

———————

GND
-0

The output voltage should not be hold continuously at
a voltage bélow Vg =3.3 V by the external circuit.

Document Number 82090
Rev. 11, 23-Jun-03

BNPAY

www.vishay.com
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TSOPA48..

Vishay Semiconductors

Absolute Maximum Ratings

Tamb = 25 °C, unless otherwise specified

N
VISHAY

Supply Voltage (Pin 3) Vg -0.3t0+6.0 Vv
Supply Current (Pin 3) Is 5 mA
Output Voltage (Pin 1) Vo -0.3to+6.0 \Y
Output Current (Pin 1) lo 5 “mA
Junction Temperature T 100 °C
Storage Temperature Range Tstg -25to+ 85 °C
Operating Temperature Range Tamb -25to+ 85 °C
Power Consumption (Tamp < 85 °C) Piot 501 mW
Soldering Temperature 't<10s, 1 mm from case Ted 260 °C
Electrical and Optical Characteristics
Tamb = 25 °C, unless otherwise specified
Supply Current (Pin 3) Vg=5V,E,=0 Isp 0.8 1.2 1.5 mA
Vg =5V, E, =40 klx, sunlight Ish 1.5 mA
Supply Voltage Vg 4.5 5.5 \Y
Transmission Distance E, =0, test signal see fig.1, IR d 35
diode TSAL6200, Ig = 250 mA
Output Voltage Low (Pin 1) losL = 0.5mA, Eg=0.7 mw/m?2, VosL 250 mV
test signal see fig. 1
Irradiance (56 kHz) Pulse width tolerance: t; - 5/fy < BN 0.3 0.5 mW/m2
too < toi + 6/f;, test signal see
fig.1
Irradiance (30-40 kHz) Pulse width tolerance: t; - 5/fy < B 0.2 0.4 mW/m?2
too < tpi + 6/f,, test signal see |
fig.1
Irradiance toi - Blfo < tho < by + 6/f, test Ee max 30 W/m?2
signal see fig. 1
Directivity Angle of half transmission 0172 +45 deg
distance
adbSguned ;ﬂ?éi: o
5 <
Document Number 82090

www.vishay.com
2
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T . TSOP48..

Vishay Semiconductors

Typical Characteristics (T,mp =25 °C unless otherwise specified)

E | Ophcal Test Signal
| (IR diode TSAL6200, IF = 0. 4 A, 30 pulses, f=fo, T=10ms)

‘ 10
\, 2 o9
£ 08
£ Ton
t g 0.7 . Vi W e ]
et NI AamAYi
3> W “volls o J|
— T T o5 N TH BT s
" i . : 3 Toff k
t,; = 10/fo is recommended for optimal function 2 04
1 2 3
Vo | Output Signal 16110 © o3
Vi 1) 7/t <ty < 15/ 3 0.2 A=950nm,
OH ‘ 2) tpi_slfo <tpo< tpi+6/f0 g 0.1 optical test signal, flgr.s
VOJ = 00
'ﬁd” o) t 04 1.0 100 100.0 1000.010000.0
16909 E, —Irradiance ( mW/m?)
Figure 1. Output Function Figure 4. Output Pulse Diagram
1.0 T T di2
09 Output Pulse — _; X
0 7 A
g 08 el e WP = s "5 /\
z 07 Input Burst Duration %‘ 08
T o
/\
8 os = = 9% '
L 04 o\l £
- w 04 }
5 03 i
o E f=fo+5%
0.2 A=950nm 0 02 0
| : =
2 0.4 | optical test signal, ﬁT u Af(3dB) =fo/10
0.0 0.00 7 0.9 1.1 1.3
0.1 1.0 10.0 100.0 1000.010000.0 { " .H o Fi i :
16808 E, — Irradiance (mW/m?) Ve gf Hjriative regancy
Figure 2. Pulse Length and Sensitivity in Dark Ambient Figure 5. Frequency Dependence of Responsivity
Optical Test Signal ‘
4.0 T T T

35 Correlation with ambient light sources:
i 10W/m?2 = 1.4kix (Std.illum.A T=2855K)
30 |- - 10W/m?=8.2kix (Daylight, T=5900K)

2.5 ] l
2.0 }
15 |—

Ambient, A = 950 nm /

T=60ms

Output Signal, ( see Fig.4) 948184

Vo

_ THreshold Irradiance ( mW/m?)

1.0 -
c ]
VoH £ 05 ,
v w 0.0
ak ’l ; | 001 010 100 1000 . 100.00
To 16911 E — Ambient DC Irradiance (W/m?)
Figure 3. Output Function Figure 6. Sensitivity in Bright Ambient
Document Number 82090 i www.vishay.com
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TSOP48..
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VISHAY

Vishay Semiconductors

o

1.5

f=10 kHz- |

1:0 / f=1kHz~
n / b

s

—_ Threshold Irradiance ( mW/m?2 )

AN

f|=100Hz

Ea min

0.0
0.1 1.0 10.0 100.0  1000.0
16912 AVgpums — AC Voltage on DC Supply Voltage (mV)

Figure 7. Sensitivity vs. Supply Voltage Disturbances

& 1 \

e 20l L1 L

E | | I_

E T ®=h T

< 16 S (O B S L
Q } .

= — — 5%
8 .

8 ot

> —— b — F—
° | |

2 o8 i f

3 Lo

£ ‘

A= | i
£ L—T 7‘|A i1y

w00 i

0.0 0.4 0.8 1.2 2.0
94 8147 E — Field Strength of Disturbance (kV/m )

Iy Rl 0 L. ft
Figure 8. Sensitivity vs. Electjr‘n‘c Field Disturbances

0.8

0.7 N\
© /
o
3 0.6 7 \
Z 05 /
2 \
& 04
) \ .
g 03 4
g 7 7
% 02|—— f=38kHz,Eg=2mWm? —]
=

0.1

0.0

0 20 40 60 80 100 120

16913 Burst Length ( number of cycles / burst )

Figure 9. Max. Envelope Duty Cycle vs. Burstlength

Fihura & omisiiviiy s ZIECIIG i

~ 0.6 t
o
t |
% 0.5 | Sensitivity in dark ambient
& 04
8
o
£ 030 -
% ’//
% 02
[l
£
I 0.1
€
o
w 0.0
30 -15 0 15 30 45 60 75 90
16918 Tamb — Ambient Temperature (°C )

Figure 10. Sensitivity vs. Ambient Temperature

1.0

R / \ |
0.8 \

0.6 / \
0.4 / \
o\ \
0.0 \
750 850 950 1050 1150

16919 A —Wavelength (nm)

U.U it

S (). —Relative Spectral Sensitivity

Figure 11. Relative Spectral Sensitivity vs. Wavelength

0° 10°  20°

30°

40°

1.0
0.9 . 50°
0.8 \ 60>
70°

0.7
80°

06 04 02 0 02 04 06
96 12223p2 drel - Relative Transmission Distance

Figure 12. Directivity
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Suitable Data Format

The circuit of the TSOP48.. is designed in that way
that unexpected output pulses due to noise or distur-
bance signals are avoided. A bandpass filter, an inte-
grator stage and an automatic gain control are used
to suppress such disturbances.

The distinguishing mark between data signal and dis-
turbance signal are carrier frequency, burst length
and duty cycle.

The data signal should fulfill the following conditions:

« Carrier frequency should be close to center fre-

quency of the bandpass (e.g. 38 kHz).

« Burst length should be 10 cycles/burst or longer.

« After each burst which is between 10 cycles and 70

cycles a gap time of at least 14 cycles is necessary.

« For each burst which is longer than 1.8 ms a corre-

sponding gap time is necessary at some time in the

data stream. This gap time should be at least 4 times

longer than the burst.: :*.

« Up to 800 short bursts per second can be received

continuously.

Some examples for suitable data format are: NEC

Code (repetitive pulse), NEC Code (repetitive data),

Toshiba Micom Format, Sharp Code, RC5 Code,

RC6 Code, R-2000 Code, Sony Code.

When a disturbance signal is applied to the TSOP48..

it can still receive the data signal. However the sensi-

tivity is reduced to:that level that no unexpected

pulses will occur. e thed G ]

Some examples for such disturbance signals which

are suppressed by the TSOP48.. are:

« DC light (e.g. from tungsten bulb or sunlight)

« Continuous signal at 38 kHz or at any other fre-

quency

« Signals from fluorescent lamps with electronic bal-

last with high or low modulation ( see Figure 13 or Fig-

ure 14). 5
! &8 G

USEES vy

Vishay Semiconductors

<
c
[=2]
S
o«
T T T
IR Signal from fluorescent
——  lamp with low modulation
0 5 10 15 20
16920 Time (ms)

Figure 13. IR Signal from Fluorescent Lamp with low Modulation’

I

I 1 T
| IR Signal from fluorescent
lamp with high modulation

]
c
2
[}
o
0 1541 4...10 15 20
16921 Time (ms)

Figure 14. IR Signal from Fluorescent Lamp with high Modulation

Document Number 82090
Rev. 11, 23-Jun-03
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“Vishay Semiconductors

Package Dimensions in mm

marking area No! indicated folerances 0.2

E‘H'E\\AJWQ'N(J 6.550-5 169 11- 4 \ technical drawings
according fo DIN
R25 specifications

lssue: B 06 06.02

16003

www.vishay.com
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74HC/HCTOO0
Quad 2-input NAND gate

‘Product specification ' December 1990

File under Integrated Circuits, IC06
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Philips Semiconductors Product specification

Quad 2-input NAND gate 74HC/HCTOOC
\
FEATURES

e Output capability: standard
e |cc category: SSI

GENERAL DESCRIPTION

The 74HC/HCTOO are high-speed Si-gate CMOS devices and are pin compatible with low power Schottky TTL (LSTTL).
They are specified in compliance with JEDEC standard no. 7A. -

The 74HC/HCTOO provide the 2-input NAND function.

QUICK REFERENCE DATA
GND=0V;Tagmp=25°C;t,=t;=6ns

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
terl/ tPLn propagation delay nA, nB tonY CL=15pF;Vec =5V |7 10 ns
C input capacitance 3.5 3.5 pF
Cpp power dissipation capacitance per gate | notes 1 and 2 22 22 pF

Notes
1. Cpp is used to determine the dynamic power dissipation (Pp in uW):
Pp = Cpp X Vg2 x fi + X (CL x V2 x fo) where:
fi = input frequency in MHz
fo = output frequency in MHz
CL = output load capacitance in pF
Ve = supply voltage in V
2 (CL x Vee? x fo) = sum of outputs

2. For HC the condition is V; = GND to V¢
For HCT the condition is V|, = GND to Vgg - 1.5 V

ORDERING INFORMATION

See T4HCHCTHCUHCMOS Logic Package informaltion”,

December 1990 2



Philips Semiconductors

Product specification

Quad 2-input NAND gate 74HC/HCTO00
PIN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
1,4,9,12 1A to 4A data inputs
2,5,10, 13 1B to 4B data inputs
3,6,8, 11 1Y to 4Y data outputs
7 GND ground (0 V)
14 Vee positive supply voltage
1A i U & L3
a1t U 4] vee _ZEDO__ _7_‘
18 [2] [13] 48 _4f2a s | 2
v [I E an _i@ii_ gl -
24 [4] 00 E ay _9l3a 0
28 5| 0] 38 iEDO_JLL z \ —
2v 6 9] 3a 12 e
o'l DE ule] Do {3 ke
7287400.1
12874011 7Z87488.2
Fig.1 Pin configuration. Fig.2 Logic symbol. Fig.3 IEC logic symbol.

b

1A

1Y
18
2A

2Y
28
3A

3y
38
4A

4y
48

Iu

‘m

Fig.4 Functional

72874011

diagram.

FUNCTION TABLE

INPUTS OUTPUT
nA nB nY
| L H
L H H
H L H
H H L

A
X
, Note
7287487

1. H=HIGH voltage level
L = LOW voltage level

Fig.5 Logic diagram (one gate).

December 1990
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Philips Semiconductors Product specification

Quad 2-input NAND gate 74HC/HCTO00

DC CHARACTERISTICS FOR 74HC

For the DC characteristics see “74HC/HC THTU

Output capability: standard
lcc category: SSI

AC CHARACTERISTICS FOR 74HC
GND=0V;t =t;=6ns; C_=50pF

T (26) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | v
+25 -40to +85 | —40 to +125 (\‘;)C WAVEFORMS
min. | typ. | max. | min. | max. | min. | max.
onacalion dld 25 |90 115 135 2.0
tor/ toen | ° EAgnBto 4 y 9 |18 23 27 |ns 45 |Fig.6
: 7 15 20 23 6.0
output transition LY ¥ 9% N =0
e timg 7 |15 19 22 |ns 45 |Fig.6
6 13 16 19 6.0

DC CHARACTERISTICS FOR 74HCT

For the DC characteristics see 74HC/HCT/HCUHMCMOS Logic Family Svecifications’”.
Output capability: standard

lcc category: SSI

Note to HCT types
The value of additional quiescent supply current (Alcc) for a unit load of 1 is given in the family specifications.
To determine Alcc per input, multiply this value by the unit load coefficient shown in the table below.

INPUT UNIT LOAD COEFFICIENT
nA, nB 1.50

AC CHARACTERISTICS FOR 74HCT
GND=0V;t =tf=6ns; C_ =50 pF

Tamb (°C) TEST CONDITIONS

74HCT
SYMBOL | PARAMETER UNIT | v
+25 -40 to +85 | —40 to +125 (3;3 WAVEFORMS
min. | typ. | max. [ min. | max. | min. | max.
tpuL/ tpLy | propagation delay 12 |19 24 29 ns 4.5 |Fig.6
nA, nB to nY
trul/ trun | output transition time 7 15 19 22 ns 4.5 |Fig.6
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Philips Semiconductors Product specification

Quad 2-input NAND gate 74HC/HCTO0

AC WAVEFORMS

nA. nB INPUT

aY OUTPUT

szJ 'TLH

7296095

HC :Vpm=50%;V,=GNDtoVcc
HCT:Vm=13V;V,=GNDto 3 V.

Fig.6 Waveforms showing the input (nA, nB) to output (nY) propagation delays and the output transition times.

PACKAGE OUTLINES
See “74AHC/HCT/HCUMHCMOS Logic Package Outlines’.
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