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Abstract

Recently, the interest in the Robot Vision and its applications are increased. The Robot
Arm to pick the object is one part of Robot Vision applications, liken to the Robot Arm can know
the position of the object and then move to that object. This thesis is presents about the Robot
Arm. Digital Video Camera which is connected to the USB port of computer captures the picture
of the object and sends it to microsoft visual basic program. This program process the picture of
the object to be the centroid value and then send this value to microcontroller MCS-51 in order to

rotate the Robot Arm to the position of the object by controlling the stepper motors.
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DIGITAL IMAGE PROCESSING PROGRAM

Option Explicit

Private Declare Function BitBIt Lib " gdi32" (ByVal hDestDC As Long, ByVal x As Long, ByVal
y As Long, ByVal nWidth As Long, ByVal nHeight As Long, ByVal hSrcDC As Long, ByVal
xSrc As Long, ByVal ySrc As Long, ByVal dwRop As Long) As Long

Private Declare Function GetPixel Lib " gdi32" (ByVal hdc As Long, ByVal x As Long, ByVal y
As Long) As Long

Private Declare Function SetPixel Lib " gdi32" (ByVal hdc As Long, ByVal x As Long, ByVal y
As Long, ByVal crColor As Long) As Long

Private Sub CmdSetting_Click()
ezVidCap1.ShowDlgVideoSource
End Sub

Private Sub CmdSol_Click()
ezVidCapl.ShowDlgVideoFormat
End Sub

Private Sub Command1_Click()
MSComm1.Output = Chr(Text6. Text)
MSComm]1.Output = Chr(Text7.Text)

End Sub

Private Sub Command2_Click()
MSComm1.Output = Chr(0)
End Sub

Private Sub Form_Load()
MSComm!1.PortOpen = True
End Sub



Private Sub Picture2_MouseUp(Button As Integer, Shift As Integer, x As Single, y As Single)
Textl.Text=x
Text2.Text=y
Text3.Text = GetPixel(Picture2.hdc, x, y)

End Sub

Private Sub Picture3_MouseUp(Button As Integer, Shift As Integer, x As Single, y As Single)
Textl.Text = Format(x, "00.00") & " ," & F ormat(y, "00.00")
Text3.Text = GetPixel(Picture3.hdc, x, y)

End Sub

Private Sub Cmdcalcentroidl_click()
Dim. m, n, totalj, totali, ACount, i, j As Long
Dim colorl As Long
Dim x,y, z, P, d, a As Single
Dim Drg%, Drb%, Dgb%, R%, g%, b As Integer
Dim angerA As Single, angerB As Single, angerC As Single, angerP As Single, 1 As Single, h As
Single, s As Single, t As Single, q As Single
BitBIt Picture2.hdc, 0, 0, 320, 240, Picturel.hdc, 0, 0, vbSrcCopy
ACount=0
totali= 0
totalj =0
Fori=1To 317
Forj=1To237
colorl = GetPixel(Picture2.hdc, i, j)
Call ColorRGB(color1, R, g, b)
Drg=R-g
Drb=R-b
Dgb=g-b



If Drg > 40 And Drb > 40 Then

colorl =0
ACount = ACount + 1
m=i
n=j
totali = totali + m
totalj = totalj + n

Else
colorl = 16777215

End If

SetPixel Picture3.hdc, i, j, colorl

Next j
Next i
'On Error Resume Next
If ACount = 0 Then ACount = 1
x = totali / ACount
y = totalj / ACount
Text4.Text = Format(x, "00.00") & " , " & F ormat(y, "00.00")
Me.Picture3.Line (x, 0)-(x, Picture3.Height), vbBlue
Me.Picture3.Line (0, y)-(Picture3.Width, y), vbRed
h=Sqr(x *x +y *y)
angerP = Atn(y / x)
1=200
q=h/(Q2*])
angerB =2 * Atn(q/ Sqr(-q * q + 1))
angerC = 1.57 - angerB / 2
angerA = angerP - angerC
If angerA > 0 Then

s =angerA/0.0314



t=angerB / 0.1308333
Elself angerA < 0 Then
angerA = (2 * angerC) + angerA
s = angerA /0.0314
angerB = 6.28 - angerB
t=angerB /0.1308333
Else
s=1
t=angerB /0.1308333
End If
If s<0.6 Thens=1
Ift<0.6 Thent=1
s = Round(s, 0)
t = Round(t, 0)
Text6.Text = s
MSComm!.Output = Chr(s)
Text7.Text =t
MSComm]1.Output = Chr(t)
End Sub

Private Function ColorRGB(colorl As Long, R As Integer, g As Integer, b As Integer)
R = color1 Mod 256
b= colorl \ 65536
g = (colorl \ 256) Mod 256

End Function

Private Sub Cmdcalcentroid2_click()

Dim m, n, totalj, totali, ACount, colorl, i, j As Long
Dimx, y, z, P, d, a As Single

Dim Drg%, Drb%, Dgb%, R%, g%, b As Integer



Dim angerA As Single, angerB As Single, angerC As Single, angerP As Single, | As Single, h As
Single, s As Single, t As Single, q As Single
BitBIt Picture2.hdc, 0, 0, 320, 240, Picturel.hdc, 0, 0, vbSrcCopy
ACount =0
totali =0
totalj =0
Fori=1To 317
For j=1To 237
colorl = GetPixel(Picture2.hdc, i, j)
If colorl > 6000000 Then
colorl = 16777215
Else

ACount = ACount + 1

totali = totali + m
totalj = totalj + n
colorl =0
End If
SetPixel Picture3.hdc, i, j, colorl
Next j
Next i
'On Error Resume Next
If ACount = 0 Then ACount = 1
x = totali / ACount
y = totalj / ACount
Text4.Text = Format(x, "00.00") & " , " & Format(y, "00.00")
Me.Picture3.Line (x, 0)-(x, Picture3.Height), vbBlue
Me.Picture3.Line (0, y)-(Picture3.Width, y), vbRed



h=Sqrx *x+y*y)
angerP = Atn(y / x)
1=200
q=h/Q2*10
angerB =2 * Atn(q/ Sqr(-q * q + 1))
angerC = 1.57 - angerB / 2
angerA = angerP - angerC
If angerA > 0 Then
s = angerA / 0.0314
t =angerB / 0.1308333
Elself angerA < 0 Then
angerA = (2 * angerC) + angerA
s = angerA / 0.0314
angerB = 6.28 - angerB
t = angerB /0.1308333
Else
s=1
t = angerB / 0.1308333
End If
Ifs<0.6 Thens=1
Ift<0.6 Thent=1
s = Round(s, 0)
t=Round(t, 0)
Text6.Text =s
MSComm].Output = Chr(s)
Text7.Text =t
MSComm].Output = Chr(t)

End Sub



UP_MOTOR
LO_MOTOR
DATA D
DATA_U
CARRY
UP_STATE
LO_STATE
STATE

ORG

START:
MOV
MOV
SETB
MOV
MOV

LOWER:

MOV
ORL
MOV
ORL

MOV
CALL

ASSEMBLY PROGRAM

EQU P15

EQU P13
EQU 2FH

EQU 2EH
EQU 31H

EQU 20H

EQU 21H

EQU 22H

0000H

MOV TMOD,#20H
SCON,#52H
TH1,#0FDH
TRI

UP_STATE,#11001100B
LO_STATE,#11001100B

MOV A,LO STATE
A

LO STATE,A
A,#11110000B
STATE,UP_STATE
STATE,#00001111B
A,STATE

P2,A

DELAY

LO MOTOR,LOWER



UPPER:MOV
RL
MOV
ORL
MOV
ORL

MOV
CALL

MOV
MOV
CLR
jim:
MOV
MOV
CLR

MOV
MOV

MOV
LO: MOV
MOV
ORL
MOV
ORL

MOV

A,UP_STATE

A

UP_STATE,A
A#00001111B
STATE,LO_STATE
STATE,#11110000B
A,STATE

P2,A

DELAY1
UP_MOTOR,UPPER
P2,#11000000B
UP_STATE,#11001100B
RI

RI,jim

A,SBUF

DATA D,A

RI

RL$

A,SBUF

DATA_UA

RO,DATA D
ALO_STATE

A

LO STATE,A
A,#11110000B
STATE,UP_STATE
STATE,#00001111B
A,STATE

P2,A



CALL DELAY
DINZ RO,LO

JB  DATA_U.7,UP R
MOV RO,DATA_U

UP: MOV A,UP STATE
RR A
MOV UP_STATE,A
ORL  A,#00001111B
MOV STATE,LO STATE
ORL STATE,#11110000B
ANL A,STATE
MOV P2A
CALL DELAYI

DINZ RO,UP
CLR ACC.0
CLR ACC.1
CLR ACC.2
CLR ACC3
MOV P2,A

JMP  RST

UP R: CLR DATA U7
MOV RO,DATA U
AAAA:MOV A,UP STATE
RL A
MOV UP_STATE,A
ORL A#00001111B
MOV STATE,LO_STATE
ORL STATE,#11110000B



ANL
MOV
CALL
DINZ
CLR
CLR
CLR
CLR
MOV

RST: CLR
MOV
CINE

DELAY:
DEL: MOV
DINZ

DINZ

DELAY1:
DEL1:
DINZ
DINZ

END

A,STATE
P2,A
DELAY1
RO,AAAA
ACC.0
ACC.1
ACC.2
ACC3
P2,A

RST

RI

RL$
A,SBUF
A#OOH,RST
LOWER
MOV R3,#4AH
RS5,#0FFH

R5,$

R3,DEL

MOV R3#7AH

MOV RS5,#0FFH
R5,$

R3,DELL1



msllsunsunimueaisuuivesnlpsasumsainaimszga 8051

@ V] 6-:1.51 -4
ms’namyam}mﬂ ¥il
Arysnnl AUVNAE
Rn F3awmasnielu RO - R7
direct FRawes SFR ussmicuAnuadeyanslu
@Ri Ataamsaminea N nely drauennsa Tnadantu

FA4LA9S RO W3a R1

#data AARTUA 8 TR (AN 6 - FF)

#data16 AnAsTiTLA 16 TR (A1 0 - FFFF)

addr11 ANAILMLALE ARSI 11 T §AUFLARY ACALL Wig AJMP

addr16 ANAUMLILBALASAIUIY 16 Tim G1MFLAN A LCALL Win LUMP

rel ANBANLTR (offset) NFRANLBNANANWNS (A1R7N -17 Da.18
us)

bit Frumhiinreaniaoaus melunideie Wuuuda wie SFR

@DPTR UBALATATBINUILAINAINNEUEN vianatiinas Tnadantinu

F3@na5 DPTR




M9 sIn(Logical Operations)

gUuLAEG AU iy Swouuriulada
ANL  ARn AND Anlu Rn iU A 1 1
ANL  Adirect AND A1luminA2 MR direct il A 2 1
ANL  A@Ri AND Anlumtineana s Ly R U A 1 1
ANL A #data AND AinAs#i 8 AL A 2 1
ANL  direct,A AND A1 A NUMU28AINAN direct 2 1
ANL  direct #data  AND AnAs#i 8 DiRfumingantian direct 3 2
ORL  ARn OR A1l Rn U A 1 1
ORL  A.direct OR AnlumiatA A" direct MU A 2 1
ORL  A@RI OR FlumiagAnusiveglu in (U A 1 1
ORL  A#data OR ANAa# 8 TAf A 2 1
CRL direct A OR AN A MUWUEIAINAN direct 2 1
ORL direct,#data  OR FnAaT 8 TIRMUMIAEIANLEN direct 3 2
XRL ARn EX-OR AU Rn iU A 1 1
XRL A direct EX-OR AN lumuiaeiaauan direct iU A 2 1
XRL A.@Ri EX-OR Firlumingpomanifiaglu R fua - 1 1
XRL A #data EX-OR FnAdH 8 DL A 2 1
XRL direct, A EX-OR A1 A NUMU28AIINAN direct 2 1
XRL direct #data EX-OR ANAYH 8 TIAfLMIaAAAn direct 3 2
CLR A Aty A Widlusug 1 1
CPL A nauAdalu A unsiunnin 1 1
RL A wudialu A lunaedae 1 fauesdin 03An0 1 1
RLC A wyulialu A lnwdie 1 9m uazlin 0 Wludn 1 1
ﬂmﬁ@sﬁuuﬂén Carry
RR A wyuiialu A lnneean 1 fin ueeln 0 fudn 1 1
[ndR 7
RRC A wyuilalu A lnneean 1 8n uszAmin a0 1 1
Ul Tuunan Carry wash mﬁ@sﬂuuﬂﬁn Carry
wnasteniululn 7
SWAP A aRUAADAUUTATING1a 6 T1A 1 1




FNILITIIANAYNATIAMERS (Arithematic Operations)

Sy - dwuunsFula@a

DA

A

M1 decimal adjust A1 A

gUuuuAA AMNMINE
ADD  ARn UANAN Rn AU A 1 1
ADD  Adirect  uanAlumiaeA1NAn direct L A 2 1
ADD A @RI vanAlumisgaaaand wusgluRi U A 1 1
ADDC Afdata  LaNANAT 8 DAL A 2 1
ADDC ARn UANAN Rn T A wiauuwWan Carry 1 1
ADDC Adirect  uvanAnluMaEA MR direct il A 2 1
W5auUWAN Carry
ADDC A @Ri mnm'lumiwﬂ'nu'i'lﬁltﬁum‘j'lu Ri U A 1 1
WIRNUWEAN Carry
ADDC Addata  UanAAH 8 DAy A wienungn Carry 2 1
SUBB ARn AUAT Rn MU A WFBNWWAN Borrow 1 1
SUBB Adirect  auA1lumidauAINAN direct U A 2 1
WFRUUNAN Borrow
SUBB  A@Ri aum’lumi'mmwwiwﬁtﬁuas‘j'lu Ri U A 1 1
WFRANUWAN Borrow
SUBB Addata  UANAIR 8 Tinfiu A wionuWsn Borrow 2 1
INC A Al A 1 1
INC  Rn Rl Bn 1 1
INC  direct R luiagannan direct 4 1
INC  @Ri’ uehinisgauan wvaglu Ri 1 1
DEC A anA1luA 1 1
DEC  Rn anA1 U Rn 1 1
DEC  direct aAAT lUMEIANAN direct 2 1
DEC  @Ri amdﬂuuﬂwmmﬁwﬁﬁuagﬂu Ri 1 1
INC  DPTR {AnAN T DPTR 1 2
MUL:  AB AN A U B usauiuAnlu A 1 4
DIV AB 19 A fingl B udaiupnluA 1 4




i

MmdsaRont iy (Data Transfer)

guLARY AMNUNE Sy Smnuuaiulade

MOV AR~ fhadeyasn Rn 1 A 1 1

MOV Aciect fhadayaninuisgnnius direct 11 A 2 1

MOV A GR: dhefioyanmnisgamaniifvegurilla 1 1

MOV A=cata fedraai 8 DrlUFuT A _ 2 1

MOV Rn.A ghedayasin Al Rn 1 1

MOV Rngirect  énedayasinmioganiusn direct 11 Rn 2 2

MOV direct,A dhadayaain Aldamiaganuen diect -2 1

MOV direct,Rn dhutiayasn Rn Wdingnaasa direct 2 2

MOV directdirect  Ehediayassuinaminganusinigly 3 2

MOV direct@Ri  dadayaan nmi'mmm'i’]ﬁlﬁuﬂf‘j'lu Rilude 2 2
WUILANAN direct

MOV direct #data  feiAnasii 8 Dmludemisunmnush diect 3 2

MOV  @RiA ghedayalualdanigy ﬂowufiwﬁtﬁuafﬂu Ri 1 1

MOV @Ridirect  fhedayasinmingaaiuen diect 2 2
mioummﬁwﬁﬁumj’lu Ri

MOV @Ri #data fiwmmﬁ8ﬁm“lﬂﬁqumaﬂmufh?ﬁﬁu'agj'lu Ri 2 1

MOV DPTR #data16 Shemaaaii 16 Imlulde DPTR 3 2

MOVC A@A+DPTR  dhufaynsimmitannuindaysiidiuing 1 2
U DPTR Tula A

MOVC A@A+PC  dhudayasmminunaasnieyaidaring 1 2
AU PC hlda A

MOVX A @Ri z’hu'ﬁ'a:ﬁamnuufmﬂfnufﬁﬁﬁu'afﬂu RilUfIA 1 2

MOVX A@DPTR t”nm”mJ_gamnmifmmmﬁwﬁtﬁuaﬂ'lu 1 2
DPTR Tudla A

MOVX  @Ri,A a”rm'ﬁmgaﬁﬁuagj'luAiﬂﬁquummwé’w 1 2
?{Lﬁumﬂu Ri

MOVX @DPTR,A t”nm”m:gaﬁﬁum‘j'luATmTwmu ANINAN 1 2
7 Wiveglu DPTR




PUSH  direct dnediayamitnnniusn diect WAL stack 2 2
POP direct ﬁ'ﬁﬂiﬂgﬁﬁﬁn stack lUgfamiagianusn direct 2 2
XCH  ARn LLanuJﬁ"ﬂuifmﬂm:udw AU Rn 1 1
XCH  Adirect u.anLﬂﬁ:au-ﬁﬂ:ﬂafzwi'wqmiqaﬂ'muﬁw 2 1
direct Ny A
XCH  A@Ri uanLﬂf’q"uu-ifmﬂa:r:udwumamw'{w 1 1
ﬁltﬁu'aq"lu Ri iy A
XCHD A@Ri uanLﬂgauiaqaﬁﬁmfhmnm‘humw'-i"l 1 1
ﬁtﬁuasﬂu Ri iU A
mé’oﬁ@mﬁ‘z’;’aaﬁauuuﬁﬂ (Boolean Variable Manipulation)
au uuﬁéjé'fz E AT Sl Swnuiaeie
CLR C MAWNEN Carry Wil 0 - 1 1
CLR bit A1 bit Wiilu o 2 1
SETB  C MAWNEN Carry Wiy 1 1 1
SETB  bit WA bit W 1 ? 1
CPL C NAUAUNEN Carry Wiilumseding ¥ 1
CPL bit nauAN bit Whiumsady 2 1
ANL C.bit AND A1 bit FUUWAN Carry 2 2
ANL C./oit AND AR5 1884 bit AUUWAN Carry 2 2
ORL C.bit ORL A1 bit MUUWEN Carry 2 2
ORL C./bit ORL AMIN L9 bit AUUHAN Carry 2 )
MOV  Cbit 18R bit NAEUNEN Carry 2 1
MOV bit,C geAUNSEN Carry 1769 bit 2 2
JC rel nszlnm GAundn Carry Wy 1 2 2
INC rel nszlam drAUNEN Carry iy 0 2 2
JB bit, rel nszlam AN bit 1 1 3 2
JNB bit,el nselam dAn bit tfu o 3 2
JBC bit, rel szl d1A1 bit W 1 uazwlBewen bit oy o 3 2

L



AdsnaugumiemlUsunay (Program and Machine Control)

gﬂuuuﬁ'lé'q ﬁ'l’ll»l“!ﬂﬁ v ﬁ"\uy')u'luvf. ﬁ'uuwuuﬁu‘hlia
CLR C YWAWHSN Carry Witths 0 1 1
ACALL  addr 11 v UsunsutiassnnAueniase 11 3n 2 2
LCALL addr 16 TvinTusunsusiassanAuaniase 16 m 3 2
RET éﬁfﬁéuqmmsﬁwmfﬂmnmsiﬂa 1 2
RETI ﬁwﬁqéuqmn'wﬁ'muiﬂmnmsiﬂu umeTUT 1 2
AJMP  addr 11 nezlanludemumisannAeniasa 11 On 2 2
LIMP  addr 16 nszlanludamumniaannAuaninse 16 Dn 3 2
SIMP  rel nf:‘[mﬂ'lﬂquﬁ'mmiqﬁz{uﬁwéﬁushumimf-r«gﬁu 2 2
JMP  @A+DPTR  nszlanlufamwmisidunivgiupTR 1 2
Jz rel nssTanlyIamumisidammsiuem uniailaqiiy 2 2
duanAn A luAn 0
INZ rel ni:Tmm‘lﬂﬁwhuudqﬁ‘&'uﬁwéﬁudﬁLLuﬂqﬂwﬁﬁu 2 2
daunAn A uAn 1
CINE A direct,rel LLE‘UUL‘?IEJU A MuMUngA214]T direct LAY 3 2
m‘szm'thTwhuwdﬁiﬁuﬁwﬁ'ﬁudwumiqﬂw'aﬁu
tnAn ladiniy
CINE  Agdatarel  wWituiWioy AfuAtA uaznsslanlyl 3 2
5\1GhLmﬂqﬁﬁuﬁwﬁ'ﬁushLmﬂqﬂqqﬂu A Ty
CINE  Rn#datarel \WieLifioy Rn fuAtAdh uay nsslanlyl 3 2
| quGhwﬂaﬁﬁuﬁwﬁﬁuﬁwwdaﬂﬂﬂu Al
CINE  @Ri#datarel WinuWeuATmiogauaiiuluRify 3 2
asiuarnsslanlUgrumi fuvinsny
Auvisilaqiiu dhanhivinu
DJNZ  Rnyrel anAlu RowaznszlanlUdamumia duiing 2 2
Aumudalaqii dranlddu o :
DINZ  directrel a1 lumdoAauan direct usznselon lude 3 2
FUMNRETETTLAN wndatlaqiiu dAnlidluo
NOP Lifinmihenila Aaty 1 1




+5V-Powered, Multi-Channel RS-232

Drivers/Receivers
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Figure 19. MAX243 Pin Configuration and Typical Operating Circuit
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Features

> Compatible with MCS-51"" Products

» 4K Bytes of In-Sysiem Reprogrammabile Flash Memory
— Endurance: 1,000 Write/Erase Cycles

* Fully Static Operation: 0 Hz to 24 MHz

* Three-level Program Memory Lock

» 128 x 8-bit internal RAM

* 32 Programmable I/O Lines

¢ Two 18-bit Timer/Counters

» Six interrupt Sources

¢ Programmmable Serial Channel

» Low-power ldle and Power-down Modes

Description

The AT838C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
bytes of Flash programmable and erasable read anly memory (PEROM). The device
is manufactured using Atmel’'s high-density nonvolatile memary technology and is
compatible with the industry-standard MCS-51 instruction set and pinout. The on-chip
Fiash allows the program memory to be reprogrammed in-system or by a conven-
tional nonvolatile memory programmer. By combining a versatile 8-hit CPU with Flash
on a monalithic chip, the Atmel AT89C51 is a powerful microcomputer which provides
a highly-flexible and cost-effective solution to many embedded controt applications.

Pin Configurations noh
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8-bit
Microconiroller
with 4K Bytes
Flash
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Block Diagram
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» AT89C51

Flash Programming and Verification Characteristics

T,=0C1t070°C, Ve = 5.0+ 10%

% Symbol Parameter Min Max ! Units

‘ Vppl! Programming Enable Voltage 11.5 : 125 | v

’ IPP"” Programming Enable Current 1.0 mA

KT  Osdllator Frequency s 2 T Twe
taval Address Setup to PROG Low 48t~

. Address Hold After PROG ., T

Toyven Data Setup to PROG Low 48t~ o1

“ —_— Data Hold Atter PROG 48tsi00 :
- P2.7 (ENABLE) High to Vpp, 48ty ‘ o |

SHGL

faiie Vpe Setup to PROG Low 10 ‘ 1s S

| ot Vpp Hola After PROG 10

| B PROG Width ’

vy Address to Data Valid
teL oy ENABLE Low to Data Vaiid

tenaz Data Float Atter ENABLE 0

b tepit 5'51%0?; High to BUSY Low

| twe ~ Byte Write Cycle Time
Note: 1. Only used in 12-volt programming mode.

AIMEL °



Absolute Maximum Ratings”

| Operating Termperalire. o -55°C to +125°C MOTICE:  Stresses beyond those listec under "Absolute

| Maximum Ratings” may cause permanent cam-
| Storage Temperature ... -65°C to +150°C age fo the cevice. This is a stress rating only anc
i tunctional operation of the cevice at these o any
) Voltage on Any Pin other concitions beyonc those ingicatec in the

! with Respectto Grounc ...................... T 1.0V to+7.0V operational sections of this specification is not

} impliec. Exposure to absolute maximum rating

L iaximum Operating Voltage ... 6.6V conaitions for extencec periocs may affect cevice
" ~eliability.

R BIGR @711y E TUl{ =1 F - — ‘

DC Characteristics

T, =-40°Cto 857C, V. = 5.0V = 20% {unless ctherwise noted)

Symbol Paramster Condition Min flax . Units i
Vi Input Low e (Except ZA) V i
Viis Input Low-voltage {ZA) Y
Vi Input High-volkage {Except XTAL1. RST) Y
| Vims Input High-voliage {XTALY, BRST) W
| i
| Voo Output Low-voltage' (Poris 1.2,3) [y = 1.6 mA 0.45 Y
Output Low-v o
Ve, bl lpe 3.2 mA 0.45
e ) 2.4
Yorni s . K A V
(Ports 1.2.3. ALE, PSEN) A\t | A G
z 0.5 -
SLEN L] Y !
Output High-voliage 2iiisoelel B & B
Vou ] & loy = 300 LA v
OF (Port 0 in External Bus Mote) 4 Rl
loy = -BO LA 086~ Y
L Logical 0 input Current {Poris 1,2,3) Vi, = 043V -50 ! LA
Logical 1 to O Transition Current
| * Viy = 2V VCC =5V 210% -630 i A
i (Porls 1.2.3) NS € ‘ i b
I, Input Leakage Current (Pori 0, EA) 0.45 < Vi < Ve ! =10 ; LA i
= ) =2 1 N i
RRAST Reset Pull-down Resistor 50 | 300 § KQ E
Co Pin Capacitanc Test Freq. = 1 MHz, Ty = 25°C | 10 ( pF '
Active Mode, 12 MHz 20 mA |
Power Supply Gurrent 7
Idle Mode, 12 MHz i is3 mA
lae i ;
B Vee = BY ! i 100 LA
Power-down Moge! :
Vee =3V i | 40 LA

Notes: 1. Under steady state {non-transient} conditions, Iy must be externally limitec as follows:
Maximum Iy per port pin: 10 mA
Maximum lq per 8-bit port: Port 0: 26 mA
Ports 1,2, 3: 15 mA
iaximum total I for all output pins: 71 mA
If 15 exceeds the test condition, Vg, may exceed the related specification. Pins are not guaranteec to sink current greater
than the listed test conditions.
2. Minimum V¢¢ for Power-down is 2V.
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AC Characteristics

AT8B9C51

Under operating conditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; load capacitance for ali other
outputs = 80 pF.

External Program and Data Memory Characteristics

12 MHz Oscillator 16 10 24 MHz Osciilator
Symbol Parameter 7 Min - Max - Min - >!';ﬂherxixﬁm 7 Units j
oo Oscillator Freguency 0 24 MHz
tos ALE Pulse Wicth 127 2toy 40 ns
tavie Address Valid to ALE Low ‘ 43 -13 ns K
fLax Address Hold Aﬁec: E«LE Lo;7 77 48 V t-) ;L:‘ZO ns |
oy ALE Low 1o Valid lnstrl.rcﬂor;r; 77233 : 41;111 -65 ns
fep ALE Low to PSEN Low 7’ 43 tauc(=13 7 ns T
. PSEN Pulse Width 205 3., -, 20 s
tey PSEN Low to Valid Instruction In 145 By oy 45 ns
Baseise Input Instruction Hold After PSEN 0 0 ns
tayiz input Instruction Float After PSEN Canls | 58 7? 10 | ns

| Texav PSEN to Address Valid L ) },LCL'B : rgji
[ taviv Address to Valid lns?l‘uction l; &V A ¢ 3;247 = ¢ iﬁi(l 55 7ns 7

Tsis PSEN Low to Acdress Float 10 10 ns
thuan RD Pulse Width ‘ 400 61 ~-100 ns
 —_—— WR Pulse Wicth | 400 B1n = -10C ns
Loy RD Low to Valid Data In 252 Sl -90 ns
trHDx Data Hold After RD 0 0 . ns o
Data Float After RD a7 2o 28 | ns
ity ALE Low to Valid Data In 517 Bloq 150 | ns
tavoy Address 1o Valid Data In 585 Mo 165 ns
- ALE Low to RD or WR Low L 200 300 sl 50 Mo t50 | ns
Ll Address 1o RD or WR Low 203 Moo 75 L ons
Tovwx Data Valid to WR Transition 23 teier-20 Cons
tovwh Data Valid to WR High 433 | Toie-120 ns
. Data Hold After WR 33 20 ns
thtaz RD Low to Address Float 0 ] 0 ns
whics RD or WR High to ALE High 43 123 [ to o120 ool t25 ns

11



Packagmg lnformat:on

‘ 44A, 44-lead, Thin (1 .0 mm) Plastic Gull qu Quad

| Flatpack (TQFP)
Dimensions in Millimeters and (Inches)”
JEDEC STANDARD MS-026 ACB

i PIN 11D —

— 1.20{0.047

Controlling dimension: millimeters

) MAX

444, 44-icaa, Plastic J-leaded L,hlp Carrier (PLCC)
Dimensions in Inches and (Millimeters)
DARD MS-018 AC

STAN

1T T 'TTT‘

—

40P86, 40-léad, 0.600" Wide, Plastic Dual Inline
Package (PDIP)
Dimensions in Inches and (Millimeters)

U Touoguorygg

l—-— 1.900(42.26) REF :—‘

|— 090(2.29;

MAX

2205.59) — 00561273

MAX i MIN
e | aﬂﬁ,

PLANE | osi1.55)
151(4 03} 0150381
245,19, 022555

#0B5(1.55) D14(356)

.1102.79) Ta.0%
00229) 53015.0)

r" .590{15.0)"‘]

1% REF
012(:305) 5
008(.20%)
890(17.5)

B10(15.5)

44Q, 44-lead, Plastic Quad Flat Packags (PQFP)
i Dimensions in Millimeters and (inches)”
JEDEC STANDARD I S-022 AB

r 2.45 ({0.098) MAX

0.17 {0.007)
0.15 (0.005)

s

9 J‘ 1.03 {0.041)
' 5.7810.030)

Controlling dimension: millimeters

i
re
)
|

— 0.25 (0.010) MAX

AT89C51
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BU FER/LINE DRIVER

The SNSA4:7ALSZ240. 241 and 244 are Oclai Bufters and Line Drivers
designed 1o be emploved as memory address divers. clock drivers and
huearientod transmittore/rocoivors which nrovide mmnroved  PC hoard
density.

e Hysteresis at Inputs to Imorove Noise Margins
¢ 3-S.ate Outpuls Drive Bus Lines or Bufter Memory Address Registers
¢ Input Clamp Diodes Limit High-Speed Termination Effects

LOGIC AND CONNECTION DIAGRAMS DIP (TOP VIEW)

SN54/74L.S240

SN54/741 S240
SN54/74L.5241
SN54/74L.S244

OCTAL BUFFER/LINE DRIVER
WITH 3-STATE OUTPUTS

1t ONAL M
LAWY

OWER SCUHOTTKY
VY LN OVt v

J SUFFIX
CERANIC
CASE 732-03

N SUEELY
PLASTIC
CASE /38-03

DW SUFFIX
~solc
CASE 751D-03

SN54LSXXXJ  Ceremic
SN74LSXXXN  Plastic
SN74LEXXXDW SOIC

FAST AND LS TTL DATA

Pl

5-1



SN54/74L.5240 « SN54/74L.S241 « SN54/741.5244

TRUTH TABLES

SN54/74L.5244

INPUTS INPUTS
OuUTPUT OUTPUT
iG,2G 9] iG, 2G 3}
L L - & L L
o H s L H H
A X iZ) H X {Z)
SN54/74L.5241
INPUTS INPUTS
e - CUTPUT e e cuTPUT
1G 2G D
L = H oy L
L H H H H
H (Z) L X {(Z)
i+ = HIGH Voitage i_evel
L = LOW Voltage
X = Immaterizl
Z = HiIGH impedance
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max uUnit
\ole Supply Voliage 54 45 5.0 55 \Y%
74 475 5.0 5.25
Ta Operating Ambient Temperature Range 54 -55 25 " 125 “C
74 0 25 70
loH Output Current — High 54,74 -3.0 mA
54 -12 mA
74 -15
loL Output Current — Low 54 12 mA
4 24

FAST AND LS TTL DATA

-~
o-£




SN54/74L.S240 « SN54/74L.5241 « SN54/74L.5244

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE iurless stherwise specifiec)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
. ) i il " o Guaranieed Input HIGH Voliage for
VA pL. 1o vondage <L ’ < .
All Irpuis
. ; 54 0.7 Guararieed Input LOW Volizce “or
v SUTLOW voltage /
VL INPLTLOW \ oe = 08 V All Irputs
ST Hysieresis 0.2 N4 vV Voo = MIN
ViK Inpu: Clemp Dioce Voltage -065 | -15 Vv Voo = MIN iy = =18 mA
B4, 74 24 5S4 v Voo T MIN, igH = =3.0mA
VoH Oupur HIGH Voliage
54,74 2.0 Y Voo = MIN, Iy = MAX
54,74 0.25 0.4 Vo {loL =12mA Vee = Vee MIN.
VoL Output LOW Voltage VIN = Vi or Vi
74 N34 nAa v Ior =24 mA ner Truth Tzhle
loz+4 Ouput OF Current HIGH 20 LA Voo =MAX. VouT =27V
lozL Ouput OFf Current LOW -20 LA Voo = MAX. VouT =04V
20 LA Voo =MAX VIN=27V
hig Inns HIGH Cumrent - + o N
0.1 mA Voo =MAX. VIN=70V
i Inpu: LOW Current -0.2 mA | Voo =MAX. Viy=04V
los Ouput Short Circuit Current (Note 1) —40 ~225 mA | Voo = MAX
Paower & ‘p!_‘.l-_u Current
Total. Output HIGH 27
Toal. Ouiput LOW LS240 44
| A | Voo = MAX
ce LS241/244 XN Wl iy
Towt at GH Z L5240 56
LS241/244 54
Note 7° Not moare than one output shoula be shorted at a ime, nor for more than 1 secona.
AC CHARACTERISTICS (T4 =25°C. Voo =50V
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
pLH Propagation Delay, Data to Output 9.0 14 .
PHL LS240 12 18 Lt
pLH Propagation Delay. Data to Output 12 18 CL =45 pF,
PHL LS241/244 12 18 ne RL =667 Q
PzH Output Enable Time to HIGH Level 15 (v ns
7 Oumut Eneble Time to LOW Level 20 30 ns
tpLz Ouitput Disable Time from LOW Level 15 25 ns CL=5.0pF.
o A e et an an - Ri =667 O
[\s -(L UUL|JU~ UiSabie Hine 1ol nron Level [R¥) 10 LI ol

FAST AND LS TTL DATA
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SN54/741.S240 « SN54/74L.S241 « SN54/74L.S244

AC WAVEFORMS

\.‘L 13y _L 12y |
iN R e AN e
SR N !
tPHL L—T tPLH Sk L
= S &
VouT T 13V 7]‘ 13V =~ B Sw2 4
Q
Figure 2 .l i
VE— (=
. % V.. /* 3Y SWITCH POSITIONS
} >~ tpzL tpLz SYMBOL " swi SW2
VouT K13V i ~13V tPZH Open Closed
1 \._...{‘)__._—_q_._J| V
05V I - PZL Closed Open
=g . trwifsy Clacend Clacad
Figure 3 P ) oeee oseC
PHZ Closed Closed
Figure 5

Y o) -
‘ouT A 13 T_ =13V
JT 0.5Y
Figure 4

FAST AND LS TTL DATA
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MOTOROLA Order this document
SEMICONDUCTOR TECHNICAL DATA by BD135/D

BD135

_ _ - BD137
Plastic Medium Power Silicon BD139

NPN Transistor

. . . designed for use as audio amplifiers and drivers utilizing complementary or quasi
complementary circuits. 1.5 AMPERE

¢ DC Current Gain — hgg = 40 (Min) @ I¢ = 0.15 Adc POWER TRANSISTORS
BD 135, 137, 139 are complementary with BD 136, 138, 140 NPN SILICON
45, 60, 80 VOLTS
10 WATTS

CASE 77-08
TO-225AA TYPE
MAXIMUM RATINGS
Rating Symbol Type Value Unit
Collector—Emitter Voltage VCEO BD 135 45 Vdc
BD 137 60
BD 139 80
Collector—Base Voltage VCBO BD 135 45 Vdc
BD 137 60
BD 139 100
Emitter—Base Voltage VEBO 5 Vde
Collector Current Ic 1.5 Adc
Base Current B 0.5 Adc
Total Device Dissipation @ Tp = 25°C PD 1.25 Watts
Derate above 25°C 10 mw/°C
Total Device Dissipation @ Tg = 25°C PD 125 Watt
Derate above 25°C 100 mwW/°C
Operating and Storage Junction TJ: Tstg -55tc +150 °C
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case 9C 10 °Cw
Thermal Resistance, Junction to Ambient B6JA 100 °C/W
REV7
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BD135 BD137 BD139

ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

Characteristic Symbol Type Min Max Unit

Collector—Emitter Sustaining Voltage” BVceO® Vdc
(Ic =0.03 Adc, Ig = 0) BD 135 45 —

BD 137 60 —
BD 139 80 —

Collector Cutoff Current IcBO pAdc
(VcB =30 Vdc, I =0) — 0.1
(VB =30 Vdg, Ig =0, Tg = 125°C) — 10

Emitter Cutoff Current IEBO = 10 pAdc
(VBg = 5.0 Vdg, Ic = 0) .

DC Current Gain hFe* —
(lc=0.005 A, VCE=2V) 25 —
(lc=0.15A,VCE=2V) 40 250
(lc=05AVCE=2V) 25 —

Collector—Emitter Saturation Voltage™ VCE(sat)" — 0.5 Vdc
(Ic = 0.5 Adc, Ig = 0.05 Adc)

Base-Emitter On Voltage* VBE(on)' — 1 Vdc
(Ic = 0.5 Adc, Vg = 2.0 Vdc)

* Pulse Test: Pulse Width = 300 ps, Duty Cycle = 2.0%.
10.0
)30
o < 0.1 ms 4
é 20 5 ms 0.5 ms AN
Z 10 ‘g@;\\ WX
'5:1 ’ = T1=125°C p— s = s
% pisi== 4= dc ﬂ;‘ ~
z ANAN
o NN
5 NN
401 =
o]
O 0.05 N
5 BD135 = C
0.02 BD137 h
BD139
0.01 Y .
1 2 5 10 20 50 80

VcE, COLLECTOR-EMITTER VOLTAGE (VOLTS)

Figure 1. Active—Region Safe Operating Area

Motorola Bipolar Power Transistor Device Data



BD135 BD137 BD139
PACKAGE DIMENSIONS

NOTES:
f“_ C 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
|___INCHES MILLIMETERS
MIN | MAX | MIN | M,
1 0425 | 0.435 { 1080 | 11.04
0295 |

N |~
B [=

[ 0.305 |
095 | 0.105

o
A
B 750
C 242
H D | 0020 | 0.026 | 051 | 066
K F ] 0115 | 0430 ] 29 | 330 |
6l o 2288SC |
(R Y 127 | 241
3 {0015 [ 0025 | 039] 063
K | 0575 | 0.655 | 1461 | 16,
Vv J [1] 5° 55TYP
Q| 0148 ] 0.158 | 376 | 201
G —>{ ls— R R |0, 055 | 145 | 1.
s 002510 064 | 088
[PlEomeoke] el e
5 sipi. vioow] —1 1ol —
[$|°-25 (°~°1°)®]A ®l5®l i
2 COLLECTOR
3 BASE

CASE 77-08
TO-225AA TYPE
ISSUE V

Motorola Bipolar Power Transistor Device Data



BD135 BD137 BD139

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit,
and specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters can and do vary in different
applications. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. Motorola does
not convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, smployees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alieges that Motorola was negligent regarding the design or manufacture of the part.
Motorola and @ are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

How to reach us:

USA/ EUROPE: Motorola Literature Distribution; JAPAN: Nippon Motorola Ltd.; Tatsumi-SPD-JLDG, Toshikatsu Otsuki,
P.O. Box 20912; Phoenix, Arizona 85036. 1-800-441-2447 6F Seibu-Butsuryu-Center, 3—14—2 Tatsumi Koto—Ku, Tokyo 135, Japan. 03-3521-8315
MFAX: RMFAX0@email.sps.mot.com — TOUCHTONE (602) 2446609 HONG KONG: Motorola Semiconductors HK. Ltd; 8B Tai Ping Industrial Park,
INTERNET: http:/Design—NET.com 51 Ting Kok Road, Tai Po, N.T,, Hong Kong. 852-26629298
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&National Semiconduc

LM78XX Series Voltage Regu

General Description

The LM78XX series of three terminal regulators is available
with several fixed output voltages making them useful in a
wide range of applications. One of these is local on card
regulation, eliminating the distribution problems associated
with single point regulation. The voltages available allow
these regulators to be used in logic systems, instrumenta-
tion, HiFi, and other solid state electronic equipment. Al-
though designed primarily as fixed voltage regulators these
devices can be used with external components to obtain
adjustable voltages and currents.

The LM78XX series is available in an aluminum TO-3 pack-
age which will allow over 1.0A load current if adequate heat
sinking is provided. Current limiting is included to fimit the
peak output current to a safe value. Safe area protection for
the output transistor is provided to limit internal power dissi-
pation. If internal power dissipation becomes too high for
the heat sinking provided, the thermal shutdown circuit
takes over preventing the IC from overheating.
Considerable effort was expanded to make the LM78XX se-
ries of regulators easy to use and mininize the number

February 1995
tor

lators

of external components. It is not necessary to bypass the
output, although this does improve transient response. Input
bypassing is needed only if the regulator is located far from
the filter capacitor of the power supply.

For output voltage other than 5V, 12V and 15V the LM117
series provides an output voltage range from 1.2V to 57V.

Features

m Output current in excess of TA

B Internal thermal overload protection

® No external components required

B Output transistor safe area protection

B Internal short circuit current limit

B Available in the aluminum TO-3 package

Voltage Range
LM7805C 5V
LM7812C 12V
LM7815C 15V

Schematic and Connection Diagrams

1%PUT

Metal Can Package
TO-3 (K)
Aluminum

INPUT —
TUH/T746-2
Bottom View
Order Number LM7805CK,

LM7812CK or LM7815CK
See NS Package Number KC02A

Plastic Package
TO-220 (T)

=m0
D wpuT

TL/H/T746-3

(@)

Top View

Order Number LM7805CT,
LM7812CT or LM7815CT
See NS Package Number T03B

TL/H/7746-1

©1895 Nasonal Semiconductor Corporation  TL/H/7748

RRD-B30M115/Printed in U. S. A.
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Maximum Junction Temperature

(K Package)
(T Package)

150°C
150°C

Input Voitage (Vo = 5V, 12V and 15V) 35V Storage Temperature Range —65°C to +150°C
Internal Power Dissipation (Note 1) internally Limited Lead Temperature (Soldering, 10 sec.)
Operating Temperature Range (TA) 0°Cto +70°C TO-3 Package K 300°C
TO-220 Package T 230°C
Electrical Characteristics LM78XXC (Note 2) 0°C < Tj < 125°C unless otherwise noted.
Output Voltage 5V 12v 15V
Input Voltage (unless otherwise noted) 10V 19V 23V Units

Symbol Parameter Conditions Min | Typ l Max | Min I Typ I Max| Min l Typ | Max
Vo Output Voltage Tj=25°C,5mA <lg < 1A 48 5 52115 12 125|144 15 156
Pp<15W,5mA < lp < 1A 475 525|11.4 126|14.25 1575 V
VMIN S VIN < VMax (75<VN<20)| (145 < Vy<27)| (175 < Vi < 30) \"
AVp Line Regulation lo = 500 mA|Tj = 25°C 3 50 4 120 4 150 | mVv
AViy (7<VN<25) | 145<V)y<30)| (175 < Viy < 30) Y
0°C < Tj< +125°C 50 120 150 | mV
AViN B<VN<20) | (15<VN<27) | (185 < VN < 30) \"
lo< 1A Tj = 25°C 50 120 150 | mV
AViN 75<VN<20)|(146<VN<27)| (177 < VN < 30) A\
0°C < Tj< +125°C 25 60 75 mV
AV B<Vn<12) | 18 <VN<22) | (20 <Viy < 26) v
AVp Load Regulation Tj=25°C |5mA<Ip<15A 10 50 12 120 12 150 | mV
250 mA < lg < 750 mA 25 60 75 mV
5mA<lp<1A,0°C <Tj< +125°C 50 120 150 | mV
la Quiescent Current lo<1A Tj = 25°C 8 8 8 mA
0°C < Tj< +125°C 8.5 8.5 8.5 mA
Alg Quiescent Current  |5mA < Ig < 1A 0.5 0.5 05 | mA
Change Tj = 25°C, I < 1A 1.0 1.0 1.0 | mA
VMIN < VIN £ Vuax 75<VN<20)| (148 < VNS 27| (179< Vin < 30) v
lo < 500mA,0°C < Tj < +125°C 1.0 1.0 1.0 mA
ViiN < VIN € VMAX (7<Vn<25 | (145<V)y<30)| (175<VN<30) | V
VN Output Noise Voltage|Ta =25°C, 10 Hz < f < 100 kHz 40 75 90 Y
AViy  |Ripple Rejection lo < 1A, Tj = 25°Cor 62 80 55 72 54 70 dB
AVout f=120Hzy lp < 500 mA 62 55 54 dB
0°C < Tj < +125°C
VMIN < VIN < VMAX (B8 <Vin<18) | (15 <Viy<25) | (185 < Vyy < 285)
Ro Dropout Voltage T} = 25°C, loyt = 1A 20 20 20
Output Resistance  |f = 1 kHz 8 18 19 mQ
Short-Circuit Current |Tj = 25°C 21 5 1.2 A
Peak Output Current |Tj = 25°C 2.4 2.4 2.4 A
Average TC of Voyt |0°C < Tj < +125°C,lp = 5 mA 0.6 1:5 1.8 mv/°C
Vin Input Voltage
Required to Maintain |Tj = 25°C, Ip < 1A 75 146 17.7 %
Line Regulation

Note 1: Thermal resistance of the TO-3 package (K, KC) is typically 4°C/W junction to case and 35°C/W case to ambient. Thermal resistance of the TO-220

package (T) is typically 4°C/W junction to case and 50°C/W case to ambient.

Note 2: All char are d with

across the input of 0.22 pF, and a capacitor across the output of 0.1pF. Al characteristics except noise

voltage and ripple rejection ratio are measured using pulse techniques (t,, < 10 ms, duty cycle < 5%). Output voltage changes due to changes in internal

temperature must be taken into account separately.




Typical Performance Characteristics

Maximum Average Power Maximum Average Power
Dissipation Digsipation Peak Output Current
% 2 35 T 7
T 1 I .
L1 wrwie 103 I r“ I RREC. l [ ovour - 10
HEAT SINK INFINITE HEAT SINK A
= 29 -] £ _
: i < 25 }
= - -
2 s '5- [ = z | _J
= L WITH 18T HEAT SINK = " g 2 .\-[:m
2 R g 11T 3 s AN 4
a e " - = N
= LN _Si < P WITH 10 C/W HEAT SINK 2, N\
- s
H . 0 HEAT SINK_| g =y 5
wo neATSIRK | | | 5 <
~{
. [ 1 - o T o i
~75-58-25 D 25 S8 75 100 118 [ 2% 50 i ¢ 5 10 15 220 25 N I
AMB'ENT TEMPERATURE ( L) AWBIENT TEMPERATURE ( C) INPUT TO BUTPUT DIFFERENTIAL (V)
Output Voitage (Normalized
to 1V at Tj = 25°C) Ripple Rejection Ripple Rejection
e —— o S o »
= Vin - Vout * [
§‘“§ lgur=5mA ] UL ; t
= b + E] ml" 5w
3 z s
- 0995 2 =] =
5 B S 4
;a.m o u:a bi
2 0sss & Vgyr =18V =
s s . 1 g t=120Hz
3 0580 EI >Wn-Vnm"Vnc+3-5VM*}_ £ 50 |—vig-Vouy =8 Vp+ 35 Vime—
2 4 lgur = 1A IpyT = 1A
g"‘"’ I | Lyj=2sc i —
0378 - ] _LLm.u.\L_L.JJ.uL..ulUL]: 50 = . )
-75-S0-25 0 25 53 75 180125 150 16 100 113 10% 100k 0 S 10 AL 20 %
JUNCTION TEMPERATURE ( ©) FREQUENCY {Ha) OUTPUT VOLTAGE (V)
OQutput Impedance Dropout Voltage Dropout Characteristics
25 8 —r—
Vin 18V Etoyr- 0 > AVgyt - 100mY LMTBOSC
= Vour~ 5V — ] = [ 1j=25°C
& Iguy = 500 mA ‘d = 2 ' gyt = 1A s
o " Tj - 28°C ; N i | T - Tout - GA
H £ £ [ SR Jour-smm g =N
g — = T x !
o =3 o 4 —t—
= 55 TET ) 2 ; ]
%
] TANTALUM .@ ' — . - tlgyr 0A s lgyT = 680 mA J
R ———— 3 A Il
e = 2 s 2 2 lour = 1AF——
= [
& —— !
9001 £ 3 | N
1 180 1k 1k j00x M ~75 -60-25 & 25 58 75 100 125 150 o 2 4 & L] 10
FREQUENCY (Hz) JUNCTION TEMPERATUSE ( [ IPUT VOLTAGE (v}
Quiescent Current Quiescent Current
55 — — VTV a5 TS
vour -5V | Juz
= Ty o8 fA Z 6 ftoursnea
E 5 ur = é Tpm 7%
& |
= 2 5§55 [—
] | g —lgs| P
= L = —
3 45 3 s
o \I 2
= 2
o A5 .
g a 4
3 3 .
N T
15 L] 15 |
-5 -58-25 9 75 50 75 100 125 150 5 w5 2 25 30 3
JUNCTION TEMPERATURE (-C) INPUT VOLTAGE (V)
TUH/T746-4




Physical Dimenslons inches (milimeters)

1.0.940 - 0.980
—-{123.88—24.86]
omo-oms | " oo pmg
m”&nm - > (6.350—8.890)
0.107-0.723 '
Zs=3.128) I ¥
0.025 ? 0445-0.522
{0.639) . SEATING PLANE 11.20-13.28)
s 238 Ememe |
e —>l L—(n.m—i.m)
DIA TYP
0.420-0.400
8.67—11.1
0.151-0.181 i 9
T35~ 4.5a5)
™w
0.188—0.179 T:‘-"z___:%'g—)
@.191-4.547) :
ATYP . 0.218-0220
(5.534-5.58) =
| 0.685-0.678
{6.64-17.15)
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Aluminum Metal Can Package (KC)
Order Number LM7805CK, LM7812CK or LM7815CK
NS Package Number KC02A




LM78XX Series Voltage Regulators

Physical Dimensions inches (millimeters) (Gontinued)

0.100-0.120

0.240-0.260
[6.10-5.60]

[2.54-3.05]

0.330-0.350
(8.38-8.83]

0-148-0.153
/' [3.78-3.89]

0.400 "y003

[10.18 23333

G

T0.090-0.110
[2.28-2.79]

- E”:E:B'__f;k

|

/p..i =
e
Ja—u}- 0.130-0.180 .22~
P
S B __/ [3.30-4.06) e

0.048-0.055 _T

[1.22-1.40]
1.005-1.035 0.027-0.057
[25.53-26.20] 1 [0.58-0.94]

v

0.175-0.185
[4.45-4.70)

=l [

0.525-0.535 D.015 lu 38" |

” ( |13.34—14.1o])_‘1 -n.nm -ﬁu
\——r——"'_Tl

f

LIFE SUPPORT POLICY

5T

o 048-0.052 \‘”’ \_ = 0105 g
l‘ 221, 32" SEATING PLANE

TAPEREC

SIDES 19

TO-220 Package (T)
Order Number LM7805CT, LM7812CT or LM7815CT
NS Package Number T038

+0.010

2. |90 -0.210

TC3B (REV L)

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.

Arkington,
Tet 1(800) 272-9959

FBC (+49) 0-180-530 85 86
@tevim2.nsc.com

Deutsch Tel (+49) 0-180-530 85 85
English Tet: (+49) 0-180-532 78 32
Francais Tel: (+49) 0-180-632 93 58
ltaliano  Tel: (+49) 0-180-534 16 80

Japan Ltd.
Tet 81-043-299-2309
Faoc 81-043-299-2408
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