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Symbol Var Type

TEMP

TEMP

TEMP

TEMP

ADE, COBA SEMUA, MAIN (OB1)

Data Type Comment

Network 1 PERANCANGAN SISTEM SCADA PADA PALANG PINTU KERETA API DUA JALUR BERBASIS PLC
S7-200 DAN S7-300.

SENSOR A BEKERJA (I0.0) DAN PALANG PINTU KERETA API TERTUTUP (Q0.0) PADA DAERAH A.

I0.0 I0.4 QO.O

Network 2

SENSOR B BEKERJA (10.1) DAN PALING PINTU KERETA APi TERBUKA(Q0.1) PADA DAERAH A

Q0.1

< )

Network 3

SENSOR C BEKERJA (I0.2) DAN PALANG PINTUKERETA APITERTUTUP (Q0.2) PADA DAERAH B.

I0.2 I0.6 Q0.2

< )
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ADE, COBA SEMUA, MAIN (OB1)

Network 4

SENSOR D BEKERJA (I0.3) DAN PALANG PINTU KERETA API TERBUKA (Q0.3) PADA DAERAH B.

I0.3 I0.7

Network 5

LAMPU INDIKATOR JALUR A(Q0.4) AKAN MENYALA SAAT KERETA API MELITASI LIMIT SWITCH JALUR A(11.0)
DAN SECARAOTOMATIS LAMPU INDIKATOR JALUR A AKAN MATI SAAT KERETA API MELINTASI LIMIT SWITCH
JALUR B.

11.0 11.1 Q0.4

( )

Network 6

LAMPU INDIKATOR JALUR B(Q0.5) AKAN MENYALA SAAT KERETA API MELITASI LIMIT SWITCH JALUR A(11.1)
DANSECARA OTOMATISLAMPU INDIKATOR JALUR B AKAN MATI SAATKERETA API MELINTASI LIMIT SWITCH
JALUR A.

11.1
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LM358, LM258, LM2904,
LM2904A, LM2904V,
NCV2904

Single Supply Dual
Operational Amplifiers

Utilizing the circuit designs perfected for Quad Operational
Amplifiers, these dual operational amplifiers feature low power drain,
a common mode input voltage rangeextending to ground/VEE, and
single supply or split supply operation. The LM358 series is
equivalent to one-halfof an LM324.

These amplifiers have several distinct advantages over standard
operational amplifier types in single supply applications. They can
operate at supply voltages as low as 3.0 V or as highas 32 V, with
quiescent currents about one-fifth of those associated with the
MCI741 (on a peramplifier basis). The common mode input range
includes the negative supply, thereby eliminating the necessity for
external biasing components inmany applications. The output voltage
range alsoincludes thenegative power supply voltage.

Features

• Short Circuit ProtectedOutputs
• True Differential Input Stage
• Single Supply Operation: 3.0 V to 32 V
• Low Input Bias Currents

• Internally Compensated

• Common Mode Range Extends to Negative Supply
• Singleand SplitSupply Operation
• ESDClamps on the InputsIncrease Ruggedness of the Device

without Affecting Operation

• Pb-Free Packages are Available

• NCV Prefix forAutomotive and Other Applications Requiring Site
and Control Changes

© SemiconductorComponents Industries.LLC, 2004
July, 2004 - Rev. 18

ON Semiconductor*

http://onsemi.com

'^P

POlP-8

N, AN, VN SUFFIX
CASE 626

SOIC-8

D, VD SUFFIX
CASE 751

Micro*"

DMR2 SUFFIX

CASE846A

PIN CONNECTIONS

3 Vcc
| (DOutputB

InputsB
il J

(Top View)

ORDERING INFORMATION
Seedetailed ordering andstopping infomiation infte package
dimensions section on page 10 of this data sheet

DEVICE MARKING INFORMATION
See general marking information In the device making
section on page H of this data sheet

Publication Order Number

LM356VD

 



LM358, LM258, LM2904, LM2904A, LM2904V, NCV2904

MAXIMUM RATINGS (TA = +25°C, unless otherwise noted.)

Rating Symbol Value Unit

Power Supply Voltages
Single Supply
Split Supplies

Vcc
Vcc. vEE

32

±16

Vdc

Input DifferentialVoltage Range (Note 1) Vcr ±32 Vdc

Input Common Mode Voltage Range (Note 2) V.CR -0.3 to 32 Vdc

Output Short Circuit Duration tsc Continuous

Junction Temperature Tj 150 =C

Thermal Resistance, Junction-to-Air (Note3) RftJA 238 *CAV

Storage Temperature Range T«B -55 to+125 *C

ESD Protection at any Pin
Human Body Model
Machine Model

v«,
2000

200

V

Operating Ambient Temperature Range
LM258

LM358

LM2904A-M2904A

LM2904V, NCV2904 (Note 4)

Ta
-2Sto+65

Oto+70

-40 to +105

-40 to+125

*C

Maximum ratingsare those values beyond which devioedamage can occur. Maximum ratings appied tothedevice are individual stressknt
values(notnormal operating conditions) andare notvalid simultaneously. If theselimits areexceeded, device functional operation e not rnpted.
damage may occur and reliabilitymay be affected.
1. Split Power Supplies.
2. ForSupplyVoltages less than 32 Vtheabsolutemaximum input voltage isequalto thesupply vottage.
3. Roja for Case B46A.
4. NCV2904 is qualified for automotive use.

http://onsaefrii.com
3

 



LM358, LM258, LM2904, LM2904V

Figure 7. Voltage Reference

R1V0 =2.5V(1 +̂ )

Figure 9. High Impedance DifferentialAmplifier

1.

eo =C(1+a*b)(e2-ei)

Figure 8. Wien Bridge Oscillator
50 k

-^A^-

10k
yygf*—•—wv—♦

vref*2VCC 2»RC

For f0= 1.0kHz
R=16kQ
C = 0.01uF

Figure 10. Comparatorwith Hysteresis

—vw-

R2

Von

v0

.J^Vo
04

VW-=RlTra(VCl-Vref>*Vre,

R1V,nH = RTTSl^OH-VrefJ +V^

R1

"'SiTw^OH-VoO

Hysteresis

VinL Vw<

%

Figure 11. Bt-Quad Filter

^AA-

MOTOROLA ANALOG IC DEVICE DATA

f°=2 JtRC
R1= OR

R2 =-fil vref=2VCC
Tbp

R3= TNR2

C1 • 1C C

1

For f0 =1.0 kHz
Q =10

Tbp=1
TN =1

•f NotchOutput R =160kn
C = 0.001 uP
R1 =1.6MQ
R2=1.6Mfi

R3 = 1.6MO
Where: Tgp = CenterFrequency Gain

Tn = Passband Notch Gain

 



LM358, LM258, LM2904, LM2904V

Figure 12. Function Generator

R1+ RC
~4CRfR1 if, R3 =

R2R1

R2 + R1

Figure 13. Multiple Feedback Bandpass Filter

Vjr. •—•vw

•Vref '

Given: f0=center frequency
AfW =gam atcenterfrequency

Choosevalue f^C

Q
Then: R3 =

R1 =

R2 =

nf0C

R3

R1R3

4Q2R1-R3

l(—»V0
CO

CO = 10C

Vref=lVcc

r^lesstr«10%errorfrwn(x>eratic^arr()lifier. -^° <01
BW

Wheref0and BWare expressedinHz.

If source impedance varies, liter may bepreceded with voltage
folowerbuffer to stabfce filter parameters.

MOTOROLA ANALOG IC DEVICE DATA

 



LM358, LM258, LM2904, LM2904V

OUTUNE DIMENSIONS

P. A AJI

N SUFFIX

PLASTIC PACKAGE
CASE 626-05

ISSUE K

0O.13(O,OO5)®|T|A®1B®|

E i« o-

fi It S

D SUFFIX

PLASTIC PACKAGE

CASE 751-05

(SO-8)
ISSUER

7dh-c

T
& 0.25 ® B®

1 * bsEOH

o

A1-1-*

SEATWS
PLANE

z
0.10

|+£|o.25®|c|b©|a©

MOTOROLA ANALOG IC DEVICE DATA

h x«°-

NOTES:

1. DIMENSION l TO CENTER OF LEAD WHEN
FORMED PARALLEL

Z PACKAGE CONTOUROPTIONAL(ROONOOR
SQUARE CORNERS}

1 DUQtSIONNG AND TOLERANCING PER ANSI
Y14.5M,19E

OH

•UJMETERS WCHES

MM 1 MAX MM MAX

A SM 10.16 0J70 0.490

B «.« i too 0.340 ojeo

C 3J4 I 4.45 0.1S5 0.175

D oje I 051 0.015 0.030

F 1J8 I 1.7S (UM0 0.070

0 Z.S4B8C 0.100 BSC

H 0.76 I 1^7 0.030 0.090

J (L» 040 0.008 0012
K Z92 | J 43 0.115 a«s
L 7.KBSC asoossc
H — 1 10° 10"
N 8.75 I 1.01 0JB0 otxo

NOTES:
1. DJ*NSWK^ AMDTOLERANCING PER ASME

Y14.5M, 1994.
2. DIMENSIONS ARE W MHUMETERS.
3. DIMENSION DANOE 00 NOT INCLUDE MOUD

PROTRUSION.

4. fiAJOM.*! MOLDPftOTRUStON 0.15 PER S(OE
5. WMENSMNBDCCS NOT INCLUDE MOLD

CSOfBUSWM AaOWABLt OAMtSAR

PROTRUSION SHALL BE 0.127 TOTAL IN EXCESS
OF THE B DWENSION AT UAXmjU MATERIAL
CONDITION.

OH

HLUMETERS

•M MAX

A 1.35 1.75

A1 010 0.25
e 0.36 049

c Of? 0.25

P 4.80 5.00
E 3.00 400

t 1^7 BSC

^ 5.10 6.20

h oa 050

L 0.40 1JS

* 0» 7°

 



MICONDUCTOR*

1N6264
GaAs INFRARED EMITTING DIODE

PACKAGE DIMENSIONS

0.255(6.48)

ANODE

(CASE)

00.020 (0.51) 2X

1. Dimensions for all drawings are in inches (mm).
2. Tolerance of ± .010 (.25) on all non-nominal dimensions

unless otherwise specified.

FEATURES

• Good optical to mechanical alignment

• Mechanically and wavelength matched to the

TO-18 series phototransistor

• Hermetically sealed package

• High irradiance level

• (*) Indicates JEDEC registered values

DESCRIPTION

• The 1N6264 is a 940 nm LED in a

narrow angle, TO-46 package.

SCHEMATIC

ANODE

(Connected
To Case)

CATHODE

Q3

61

1. Derate power dissipation linearly1.70 mW/°Cabove 25°C ambient.
2. Derate power dissipation linearly 13.0 mW/°C above 25°C case.
a RMA flux is recommended.

4. Methanol or isopropyl alcohols are recommended as cleaning
agents.

5. Solderingiron tip i/i6* (1.6mm) minimum fromhousing.
6. As long as leads are not under any stress or spring tension
7. Totalpower output, Po, is the totalpower radiated by the device into

a sold angle of 2 -asteradians.

ABSOLUTE MAXIMUM RATINGS (TA =25°C unless otherwise specified)

Parameter Symbol Rating Unit

* Operating "temperature TOPR -65 to +125 °C

* Storage Temperature TSTQ -65 to +150 °C

* Soldering Temperature (lron)<3.«.5and6) TSOL-l 240 for 5 sec °c

* Soldering Temperature (Flow)<3.«««™»6) TSOL-F 260 for 10 sec °c

* Continuous Forward Current If 100 mA

* Forward Current (pw, 1us; 200Hz) If 10 A

* Reverse Voltage Vr 3 V

* Power Dissipation (TA = 25°C)<»> Pd 170 mW

Power Dissipation (Tc = 25°C)<2> Pd 1.3 W

ELECTRICAL / OPTICAL CHARACTERISTICS (Ta =25°C) (All measurements made under pulse conditions)

PARAMETER TEST CONDITIONS SYMBOL MIN TYP MAX UNITS

* Peak Emission Wavelength \f= 100 mA XP 935 — 955 nm

Emission Angle at 1/2 Power lF = 100 mA e — ±8 — Deg.
* Forward Voltage lF = 100 mA Vr ~ — 1.7 V

* Reverse Leakage Current VR = 3V •r - — 10 MA
* Total Power lF= 100 mA Po 6 — — mW

Rise Time 0-90% of output
Fall Time 100-10% of output

t, -

t, -

1.0

1.0

ps

ps

e 2001 FairchiW Semiconductor Corporation
DS300276 3/2/01 1 OF3 www.fairchildsemi.com

 



TEXAS INSTR (OPTO) 2SE » a*jbl72b 007SSHH 5

111722 THRU 1*5726
N-P-M PLAMAS SIUCM PROTOTMMSiSTORS

own, mawch t««-atvwa> AfM. teas

JBOgC-REOISTERED VERSIONS OF TIL601 THRU HL0M

• Re»>mmended for Appfication in ChwM^or R«x>gntion, TafM and Cai4
Readen, Velocity Indicator*, and Encoder*

• Unique PackageDerignAllow* tor AtMrnbh/Into PrintadCircutt Board*

'mechanical data

tntltaaM

MHtt'

♦•aW**

-4U -Srssi -IMsss
H-ISIS-

ALL OIMENOONS ARE IN M1UJMETERS AND PAHEBfrHETtCALLY W MKHEt

T-V/-4/

n
POOR TIMES

ACTUAL sin

•absolute maximum ratingi at 25°C casetemperature (untat otherame noted)

Coltector.Emttter Voltage 60 V
Emittor-CoHectDr Voltage 7 V
Continue! fJevto DiaalpatiOT at (or belew^ . . . , , BOmW
Operating Caw Temperabaa Rang* -65°C to 126*C
Storage Tamperatura Range -6S°Cto1G0*C
SoldaringTamparaturadOaBcondt) 240*C

•electrical charactarUtlotat 2S*C case temparatura (unlet*ufliwwiee noted)

PARAMETER TaaTi'taemiuiei vmt MM TYPHAX UNCT

v(BR)CeO Collactor^mhw aiwkdaxn Vahig* ic-tae«A. e.-e ALL 80 V

v(8Rt6CO EmitMf-Colkcl* Brttkdoxn Voluot ie-ioo*A. «,-« ALL 7 V

1(3 Dark Currant

Vce-sbv, a.-* ALL » •>A

Tc-««rc
ALL 1 «A

'L LHlM Currant
Vce-SV, rt-20rflMb»*
SmNocbZ

1HS722 as 3

1NS723 a 5

INS72*. 4 8

Mttms 7

VCEfarl C«ll«c«M^£mittBrSMvraiionVoltage
3oar*oa»2

ALL 0.16 V

NOTSfc I. OirinHniffiytaincnfttnttorftsmw'c.
3. Irradlanca (E^l It tfit radunt pountr par unit araa Inddant upon a aurfaoa. For Ait i

tungitan Itnaar fMamant lamp opartrlna at a color tamparalura of 970 K.
i aaurea Is an unftin

UEO£G™m*mrTdto^ThHdvU*~mt&mu^MnHMcMh*J£Decn&um~l<lM*l**n*ai,<H»xi~**l<***s*ila*.

PaWBCTW MTA <Mamm ttal*
WrraM at at paMiattia eata. PitCIKU
•ffdneatlaat par On taran « Tun '
tltnUrt »am«ly. ruiiittai an" " Texas ^**

Instruments
r»a» ana aox MtMl • OMua. Texas ioh

rnpiitfa Q tteX Taiaa loatiUKatiu Incorpamad

O

£
as
C

s

o

£
c
aj

(A

i
£
ui

S
&
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TESAS INSTR <OPTO) 25E ]> a^bi?2t. oo?ssi»5 7

1N6722 THRU 1N5725
NPN PLANAR SILICON PHOTOTRANSISTORS

T~<H~t>l

3

3
a

m

3
If
i
»
3
a

8"

•switching characteristic* at 25°C catatemperature

PARAMCTCR Tt^cowntoas mn tvp max imrr

V RlnTkna Vcc-aov, iL-eoo«A.
RL-lfcH, saaFajml

\S 16
«•tf FailTlma IS 26

I:

•PARAMETER MEASUREMENT INFORMATION

w

Saa Hoatfc

Terr circuit

nautiEi

atv -

-•it,.**- *»— t, —•)

OUTPUT VOLTAOE tMAVEFOflaVI

NOTCBi a, '—• •••-—• »• -Tr»— -r -„---,-if nlrnln inr|n mnmi irmTaaiil aiaiaailiui k mimamtai I, DIM) Jill
b. Output wavalorm It rrwr*t«ad on an oicllRwcOTwrintrra follow

}J •JBDEC raabtarad data

6-4

TYPICAL CHARACTERISTICS

1

—

~U-S

i
7T*

maw

|| lit

II 1 1
-n-aj'at «••>••••

rrauRE a

, Texas "^r
Instruments

post wrccsax atswa. auuta. rrataa 7

^-N

W «/ *"!*• «C * yfr* rf af af

riogns4

 



UTC 9012 PNP EPITAXIAL SILICON TRANSISTOR

1W OUTPUT AMPLIFIER OF

POTABLE RADIOS IN CLASS B

PUSH-PULL OPERATION

FEATURES
"High total power Dissipation. (625mW)
*High collector current (-500mA)
"Excellent hFE linearity
•Complementary to UTC 9013

IrEMtTTER £BASE 3«X1ECT0R

ABSOLUTE MAXIMUM RATINGS (Ta=25»C, latest otherwise specified)
PARAMETER SYMBOL RATING UNIT

Collector-base voltage VC80 -40 V

Collector-erritter voltage Vceo -20 V

Emitter-base voltage Vebo -5 V

Collector current rC -500 mA

Collector dissipation Pc 625 ITrW

Junction Temperature Ti 150 •C

Storage Temperature TSTG -55-+150 •C

ELECTRICAL CHARACTERISTICS (Ta=25-C. uraess otherwise specified)
PARAMETER SYMBOL TEST CONDmONS MIN TYP MAX UNIT

Collector-base breakdown voltage BVC80 •==-100uA.lE=0 -40 V

Collector-emitter breakdown voltage BvteEO Sc=-1mA,lB=0 -20 V

Emitter-base breakdown voltage 8VE90 Ie=-100mA, lc=0 -5 V

Collector cutoff current ICBO Vcs=-25V,Ie=0 -100 nA

Emitter cutoff current fEBO Veb=-3V.Ic=0 -100 rtA

DC current gain hFE1

hFE2

VcE=-1V,lc=-50mA

VfcE—1V,lc=-500mA

64

40

120

90

300

Collector-emitter saturation voltage VCE(sat) lc^5O0mA,lB=-50mA -0.18 -OS V

Base-emitter saturation voltage Vr3E(sat) tes=-5O0rr^lB=-50rrA -0 95 -1.2 V

Base-emitter on voltage VfeE(on) VCE—1V.lc^10mA -06 -0 67 -07 V

CLASSIFICATION OF hFF1
RANK D E F G H I

RANGE 64-31 78-112 96-135 112-166 144-202 190-300

UTC UNISONIC TECHNOLOGIES CO., LTD.
CVi-3301029 A

 



9013 NPN SILICON TRANSISTOR
.

TO—92
p aa)

FEATURES

1.EMITTER

^^~

n «e
!

Power dissipation <s*«;a«*>
2.BASE

tjt

Pcm : 0.625 W (Tamb=25*C) * «
:

Collector current

Icm : 0.5 A

3.COUECTOR

* fe « «•>

Collector-base voltage (*%«-»«**%/?;)
1 2 3

V(br)cbo : 45 V

ELECTRICAL CHARACTERISTICS (Tamb=25Tj unless otherwise specified)
* » & cjf^is i* * a * % je>

1 Parameter
* ft

Symbol

ft -y

Test conditions

a « * ft

MIN TYP MAX

MX®.
UNIT

Collector-base breakdown voltage
VCBR)^ lc=100uA, le=0 45 V

Collector-emitter breakdown voltage
VIBRJta, lc= 0.1 mA, lB=0 25 V

Emitter-base breakdown voltage
V(BR)EBO I^IQOuA, lc=0 5 V

Collector cut-off current
"C80 VapalO V 1E=0 0.1 UA

Collector cut-off current
IcEO ^20 V lB=0 0.1 UA

Emitter cut-off current

•EBO V^* 5 V, lc=0 0.1 UA

OC current galn(note)
2 * * * * £

"fe C1) Vce= IV, lc=50mA 64 300

™FE t2> Vce= IV lc=500 mA 40

Collector-emitter saturation voltage
VcE(sat) lc=500 mA, lB=50 mA 0.6 V

Base-emitter saturation voltage
mor-futmstamm V^Csat) lc= 500mA, lB= 50 mA 1.2 V

Base-emitter voltage
*«--s»«ii-:ftHiffi Vr* lE=100mA 1.4 V

Transition frequency
«f «E « * fr

Vce=6V, lc=20mA

f=30MHz
150 MHz

CLASSIFICATION OF HFB1) <&&>
Rank

D E F G H I

Range
64-91 78-112 96-135 112-166 144-220 190-300

WingShing Computer Components Co., (HX.JLtd.
Homepage: http:/Av\v\v.wingshing.com

Td:(852J2341 9276 Fax~.(852J2797 8153
E-mail: wsccItdfoa&staT.com

 



® MOTOROLA

Three-Terminal Positive
Voltage Regulators

These voltage regulators are monolithic integrated circuits designed as
fixed-voltage regulators for a wide variety ofapplications inckicSng local,
on-card regulation. These regulators employ internal current to«ng,
thermal shutdown, andsafe-area compensation. With adequateheatsinkirrg
they can deliver output currents in excess of 1.0 A. Although designed
primarily as a fixed voltage regulator, these devices can be used with
external components to obtain adjustable voltages and currents.

• OutputCurrent in Excess of 1.0 A
• No External Components Required

• Internal Thermal Overload Protection

• Internal Short Circuit Current Limiting

• OutputTransistor Safe-Area Compensation
• OutputVoltage Offered in2%and 4%Tolerance
• Available in Surface MountD2pAK and Standard 3-Lead Transistor

Packages
• Previous Commercial Temperature Rangehas been Extended to a

Junction Temperature Rangeof-40°C to +125°C

DEVICETYPE/NOMINAL OUTPUTVOLTAGE

MC7805AC

LM340AT-5

MC7805C

LM340T-5

5.0 V

MC7812C

LM340T-12
12 V

MC7815AC

LM340AT-15

MC7815C

LM340T-15

15V

MC7806AC

MC7806C
6.0 V

MC7808AC

MC7808C
8.0 V

MC7818AC

MC7818C
18V

MC7809C 9.0 V MC7824AC

MC7824C
24 V

MC7812AC

LM340AT-12
12V

Device

MC78XXACT

LM340AT-XX

MC78XXACD2T

MC78XXCT

LM340T-XX

MC78XXCD2T

ORDERING INFORMATION

Output Voltage
Tolerance

2%

4%

Operating
Temperature Range

Tj =-40<,to+125<"C

XX indicates nominal voltage.

Package

Insertion Mount

Surface Mount

Insertion Mount

Surface Mount

Order this document by MC7800/D

MC7800,
MC7800A, LM340,

LM340A Series

THREE-TERMINAL

POSITIVE FIXED

VOLTAGE REGULATORS

SEMICONDUCTOR

TECHNICAL DATA

T SUFFIX

PLASTIC PACKAGE
CASE221A

Heatank surface
connected to Pin Z

D2T SUFFIX
PLASTIC PACKAGE

CASE 936
(D2RAK)

Pin 1. Input
2. Ground

3. Output

Heatsink surface (shown as terminal 4 in
case outtTne rjrawing, is connecterj toPin2

STANDARD APPLICATION

Input e-f-o-l MC78XX |-o-f-«Oulput
I

0.33 uf 1J_J-
A common ground is required between the

input andtheoutput voltages. The input voltage
must remain typfcaUy 2.0 V above the output
voltage even during the Vow point on the input
ripple voltage.

XX, These twodigits of the type number
indicate nominal voltage.

* Cjn is required ifregulator islocated an
appreciable distance from power supply
filter.

** Co is notneeded forstability; however,
itdoes improve transientresponse, values
of less than 0.1 p.F could cause instability.

: Motorola. Inc. 1997 Rev 5

 


