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Symbol Var Type Data Type Comment ‘.
TEMP :
TEMP
TEMP
TEMP
Network 1 PERANCANGAN SISTEM SCADA PADA PALANG PINTU KERETA AP DUA JALUR BERBASIS PLC

$§7-200 DAN S7-300.
SENSOR A BEKERJA (10.0) DAN PALANG PINTU KERETA APl TERTUTUP (Q0.0) PADA DAERAH A.
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Network 2
SENSOR B BEKERJA (i0.1) DAN PALANG PINTU KERETA APi TERBUKA {Q0.1) PADA DAERAH A,

10.1 10.5 Q0.1
i [ 7
I — | < )
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Network 3
SENSOR C BEKERJA (10.2) DAN PALANG PINTU KERETA AP! TERTUTUP (Q0.2) PADA DAERAH B.

10.2 10.8 Q0.2
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ADE, COBA SEMUA, MAIN (OB1)

Network 4
SENSOR D BEKERUJA (10.3) DAN PALANG PINTU KERETA API TERBUKA (Q0.3) PADA DAERAH B.

10.3 10.7 Q0.3
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Network 5

LAMPU INDIKATOR JALUR A (Q0.4) AKAN MENYALA SAAT KERETA AP! MELITAS! LIMIT SWITCH JALUR A (11.0)
DAN SECARA OTOMATIS LAMPU INDIKATOR JALUR A AKAN MATI SAAT KERETA API MELINTASI LIMIT SWITCH

JALUR B.
1.0 1.1 Q0.4

| L 1,1 ps
| 1710 \)

—-_IQOA l__

Network 6

LAMPU INDIKATOR JALUR B (Q0.5) AKAN MENYALA SAAT KERETA API MELITAS! LIMIT SWITCH JALUR A (11.1)
DAN SECARA OTOMATIS LAMPU INDIKATOR JALUR B AKAN MAT! SAAT KERETA APl MELINTAS! LIMIT SWITCH
JALUR A.

11.1 11.0 Q0.5
| L 1,1 7
1 17 \ )
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LM358, LM258, LM2904,
LM2904A, LM2904V,
NCv2so4

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 range extending to ground/Vgg, and
single supply or split supply operation. The LM358 series is
equivalent to one—half of 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 high as 32 V, with
quiescent currents about one—fifth of those associated with the
MC1741 (on a per amplifier basis). The common mode input range
includes the negative supply, thereby eliminating the necessity for
external biasing components in many applications. The output voltage
range also includes the negative power supply voltage.

Features

® Short Circuit Protected Outputs

® True Differential Input Stage

Single Supply Operation: 3.0 Vto32V

Low Input Bias Currents

Internally Compensated

Common Mode Range Extends to Negative Supply

Single and Split Supply Operation

ESD Clamps on the Inputs Increase Ruggedness of the Device

without Affecting Operation

® Pb—Free Packages are Available

¢ NCV Prefix for Automotive and Other Applications Requiring Site
and Control Changes

& Semiconducior Components Industries. LL.C, 2004 1
July, 2004 - Rev. 18

ON Semiconductor®

http://lonsemi.com

PDIP-8
N, AN, VN SUFFIX
8 CASE 626

SOIC-8
a@ D, VD SUFFIX
CASE 751

Micro8™
8 DMR2 SUFFIX
CASE 846A

ORDERING INFORMATION
dimensions section on page 10 of this data sheet.

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 11 of this data sheet.

LM358/D




LM358, LM258, LM2904, LM2904A, LM2904V, NCV2904

MAXIMUM RATINGS (T, = +25°C, unless otherwise hoted.)

Rating Symbol Value Unit
Power Supply Voltages Vdc
Single Supply Vee 32
Split Supplies Vee. Ve +16
Input Differential Voltage Range (Note 1) Vior +32 Vdc
input Common Mode Voltage Range (Note 2) Vicr 0303 Vdc
Output Short Circuit Duration tsc Continuous
Junction Temperature Ts 150 C
Thermal Resistance, Junction—to-Air (Note 3) Raja 238 W
Storage Temperature Range Tag -5 10 +125 *C
ESD Protection at any Pin Vesd v
Human Body Model 2000
Machine Mcdel 200
Operating Ambient Temperature Range Ta *C
LM258 ~25t0 +85
L M358 Oto +70
L M290410 M2904A —40 to +105
LM2904V, NCV2904 (Note 4) ~40to +125

Maximum ratings are those values beyond which device damage can ocaur. Maximum ratings applied 1 the device are individual stress kni
values (not normal operating conditions) and are not valid simultaneously. i these limits are exceeded, device functional operation & nat imped,

damage may occur and reliability may be affected.

1. Split Power Supplies.

2. For Supply Voltages less than 32 V the absolute maximum input voliage is equal to the supply woitage.

3. Ryyafor Case B46A.
4. NCV2904 is qualified for automotive use.




LM358, LM258, LM2904, L M2904V

Figure 7. Voltage Reference Figure 8. Wien Bridge Oscillator
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Figure 9. High Impedance Differential Amplifier Figure 10. Comparator with Hysteresis
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Figure 11. Bi-Quad Fiiter
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"“““I(—"NOMOUtpUt R =160k2

C =0001yF

R =16 M2

Ve Where:  Tpp = Center Frequency Gain R2 =16 M2
TN = Passhand Noich Gain R3=1.6M2
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LM358, LM258, LM2904, L M2904V

Figure 12. Function Generator Figure 13. Multiple Feedback Bandpass Filter
Vref ='% Vee T%We:ve ."32',' —L
v, r 0k R1 € :
ref ’ B3 Vin
O 7Y5‘k O—9—@ "_’6—. Vo
R1 100k Square R co
Ic Wave CO=10C
‘s Vret Oulput
N AAs - vfd=% Vcc
_R1+Rc . . _ R2R1 . )
'-4CRfR1 if, R3—--——R2+R1 Given: A«f(;—cefne;frequmcy
o) = gain at center frequency
Choose value fp, C
. __Q
Then: R3= 71 C
R3
R1= Tatp)
R1R3
R2 402R1-R3

For less than 10% esor from operational ampifier. %V_:D <01
Where f,, and BW are expressed in Hz.

W source impedance varies, fller may be preceded with voltage
follower buffer to stabliize fifter parameters.

6 MOTOROLA ANALOG IC DEVICE DATA




LM358, LM258, LM2904, LM2904V

OUTLINE DIMENSIONS
N SUFFIX
PLASTIC PACKAGE
CASE 626-05
ISSUE K .
NOTES: N
[[l r"1 ‘n“_q 1. DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL
] s 2 PACKAGE CONTOUR OPTIONAL (ROUND OR
Aﬁ'}mmcmmw
D Y1450, 1902

NOTE 2 TN S NIRRT
j— L —*] FrTIT o.‘i‘ou_gl
Wl em] 127 u%élaz%
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D SUFFIX
PLASTIC PACKAGE
CASE 751-05
(S0-8)
ISSUE R
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3 W MLLNETERS.
. 5 . DIMENSION D AND E DO NOT INCLLIDE MOLD
' PROTRUSION.
E H (€025 @ 8 @ . DAVENSION B DOES NOT INCLUDE MOLD
N PROTRUSION. ALLOWASLE DAMBAR
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SEMICONDUICTOR®

PACKAGE DIMENSIONS

‘1 0208 (5.31)
0.184 (4.67)

N

0.030 (0.76) 0.255 (6.48)
NOM

1N6264

GaAs INFRARED EMITTING DIODE

FEATURES

» Good optical to mechanical alignment

TO-18 series phototransistor
* Hermetically sealed package
» High irradiance level
» (*) Indicates JEDEC registered values

DESCRIPTION

¢ Mechanically and wavelength matched to the

1.00 (25.49)
MIN g ANODE
; (CASE)
L0100 (2.54)
e 0,050 (1.27)
X
0.040 (1.02) —/\
20.020 (0.51) 2X

1. Dimensions for ali drawings are in inches (mm).

unless otherwise specified.

2. Tolerance of + .010 (.25) on ali non-nominal dimensions

e The 1N6264 is 2 940 nm LED in a
narrow angle, TO-46 package.

SCHEMATIC
anope 93
{Connected
To Case) -
CATHODE 1

1. Derate power dissipation linearly 1.70 mW/°C above 25°C ambient.

2. Derate power dissipation linearly 13.0 mW/°C above 25°C case.

3. RMA flux is recommended.

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

5. Soldering iron tip 116° (1.6mm) minimum from housing.

6. As long as leads are not under any stress or spring tension

7. Total power output, P, is the total power radiated by the device into
a sofid angle of 2 = steradians.

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

Parameter Symbol Rating Unit

* Operating Temperature Toprr -65 to +125 °C
* Storage Temperature Tsra -65 to +150 °C
* Soldering Temperature (Iron)(3.4.5 and 6) Tsows 240 for 5 sec °C
* Soldering Temperature (Flow)(34 and6) TsoLf 260 for 10 sec °C
* Continuous Forward Current g 100 mA
* Forward Current (pw, 1us; 200Hz) le 10 A
* Reverse Voltage Vg 3 v

* Power Dissipation (T = 25°C)®» Po 170 mw
Power Dissipation (T = 25°C)® Po 1.3 w

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

PARAMETER TEST CONDITIONS SYMBOL MIN TYP MAX UNITS
* Peak Emission Wavelength lr = 100 mA Xp 935 — 955 nm
Emission Angle at 1/2 Power le =100 mA (5] — +8 — Deg.
* Forward Voltage Iz =100 mA Ve — - 1.7 v
* Reverse Leakage Current Va=3V la - — 10 pA
* Total Power Iz = 100 mA Po 6 — - mw
Rise Time 0-90% of output 1, — 1.0 — us
Fall Tms 100-10% of output & — 1.0 — us

© 2001 Fairchild Semiconductor Corporation

DS300276  3/2/01

10F3

www.fairchiidsemi.com



TEXAS INSTR (OPTO)

25E D NN 89b172L 0075544 5 MW

186722 THRU 1856726
N-P-N PLANAR SILICON PNOTOTRANSISTORS

D874, MABCH 1972-AEVISED APRIL 1987

JEDEC-REGISTERED VERSIONS OF TiL60T THRU TILOMM

Readers, Velocity Indicators, snd Encoders

7976/

Recommended for Application in Character Recognition, Tape and Card

Unique Package Design Allows for Assembly into Printed Circuit Boards

*.uechanical dats
00w /-m
L1- 11
‘ ‘-“
f
)
Hneumon ﬁ
Lz 808N
i Bt -]
i
aamd FOUN TIMES
ACTUAL S1ZE
ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY MY INCHES
*absoluts maximum ratings st 26°C cams temperature {unless otherwise noted)

Colfector-Emitter Voltage . . . . . . ., N O T T « .. SOV
Emittor-Collector VOIBge . . . . & & ¢ L v it 4t e e e e e e e e e v
WumumDmn\wchmemmm" I . BOmW
OperstingCase Temperstmo Bange . . . . . . . . < ¢ o 4 2 o v s s 0 o = o oo - —65°C to 126°C
Storaga TOMPOrBtUrO RBNDE . & &+ v « & o & « 2 « o o o o ~ « = = s s 2 o« ~ s « s —85°C to 160°C
Soldering Temperature (10 seconds) . 240°C

“glectrical characteristios at 26°C cass temparature {uniess othetwiss nated)

PARAMETER TEST CONDITIONS TYPE Jamm TYP MAX UMY
V(8RICEQ C Emitter Breskdown Voltege ic=100aA, Eg=0 ALL | 80 v
VIBRIECO EMItr-Collecior Breakaown Vol tags le=100sA, Eg=0 ALL 7 1V
Vee=3V, E.=0 ALC W [ A
o Dark Queesnt Vepr=30V, =0,
1
Te= 100°C L A
INS722] 0.8 3
Vo =8V, Eq=20 mWhkm?liNsTD| 2 5
"t Light Currant See Nots 2 NSTM| 4 8™
wer2s| 7
- ~ 20 miiern?
VeEGat  ColleciorEmittor Sauration Volags :‘ “':" Ee aLL 0.16 v

NOTES: 1. Derste finesrty to 126 C st the rate of 0.5 mW/'C.

2. leradiance (Bl Is the racdiant powsr par unit area Incidant upon a swwface. For this muenrement Ws sourcs & an unfiitessd

wngsten hinsar filsment lamp opersting st & color temperatwre of 2020 K,

*JEDEG ripoirod deta, This duta shewt ine abl

SEDEC regh duts in effacs 21 the Gene of publication,

BATA ¥
FllWﬂbBl TA Kﬁ‘l::ll

,-i

Copydgit © 1982, Texas lnstruments Incorporated

TEXAS
INSTRUMENTS

FOST OFAMCE BOX 853303 « OALLAR, TREAS 75366

ﬁ Infrared Emitters and Phototransistors

6-3



TEXAS INSTR (OPTO) 25E D MW 89b3726L 0075545 ? W

1NG6722 THRU 1N5725
N-P-N PLANAR SILICON PROTGTRANSISTORS

-

*switching characteristics at 25°C case tempersture

PARAMETER TEST CONDITIONS N TYP max juwry
te Rise Thne Vee=30V, g =800pA, ] 16 26 us
ty Fail Tima AL =1k, Ses Figote 1 18 26

*PARAMETER MEASUREMENT INFORMATION
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) o

N/ D %o Hom b

L

V, 3oV - s
Yo" Ry 1k ::

z

TESY CIRCNY
FIGURE 1

NOTES: a, input rradiance I¢ suppiied by s puised xsnon bulb source. leradiation is far 1y =800 HA.
b, Output wavelorm it monttored on 2n oscitioscope with the fotiowing charectenistics: §, < 26 m, R, > T MR, Gy, €206,

c_n $101SISUBNOIOYG puz SERWT paIesiu|

*JRDEC regiatered dsta
TYPICAL CHARACTERISTICS
LOUPLAQ CHARACTERTICY weatr overer Messzeg woms ot
oF IEIIATH T O TR o VAR CRACIUENT
" POURCE: | $EMian: s t -
B mne em 2 -
» ':‘:;A Yot 12 s
‘ ‘7 25 - ’ . " ] ; (>3 V \\
a — as i 9]
j 2 S, i (l ik ] % o
g ' b vy s
'] =5 etk ety SV 5
. FY H P S =
.- i IERE v
Ot am 001 OTe1 €2 o4 &F ¢ - - -m ¢ % @ B WE w e &
Oriarze S Laawe-ss VOt Topumsints o4 S0t 2ot Someoe-C. O ngiler Stutecanmt.
FIGURE 2 FIQURE S FIGURE4
64 Texas @
INSTRUMENTS

POST OFRCE 80X 645303 « BALLAL, YEXAS 75255



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

TO-R2

1TEMITTER 2:BASE 3:COULECTOR

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

PARAMETER SYMBOL RATING UNIT
Collector-base voltage Vceo -40 v
Collector-emitter voltage Vceo 20 v
Emitter-base voltage Veso ) v
Collector current Ic -500 mA
Collector dissipation Pc 825 mw
Junction Temperature Tj 150 C
Storage Temperature TSTG -55 ~ +150 C
ELECTRICAL CHARACTERISTICS (1a=25°C, urdess otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Collector-base breakdown voltage Bvceo e=-100uA le=0 40 \'4
Collector-emitter breakdown voltage BVceo ic=1mA ls=0 -20 A4
Emitter-base breakdown voltage BVeBO E£=-100pA, Ic=0 -5 A
Collector cutoff current fCBO Ws=-25V [E=0 -100 | nA
Emitter cutoff current feBo ve5=3V,Ic=0 -100 nA
DC current gain hFE1 VeE=-1V,ic=-50mA 64 120 | 300
hFE2 Vee=-1V lc=-500mA 40 20
Collector-emitter saturation voltage | Vce(sat) lc=-S00mA Is=-50mA 018] 06 A4
Base-emitter saturation voltage Vee(sat) lc=-S00mA 16=-50mA 095} -12 )
Base-emitter on voltage Vee(on) =1V, lc=10mA 061067 07 v
CLASSIFICATION OF hFE1
RANK D E F G i i
RANGE 64-91 78-112 96-135 112-166 144-202 190-300
UTC uNisoNic TECHNOLOGIES CO., LTD.




FEATURES
¥ fE
Power dissipation (BRI
Pen : 0625 W (Tamb=257C)
Collector current € v AT LLF )
lom 0.5 A
Collector-base voltage (Eag-®psyam)
Vieryceo : 45 Vv

ELECTRICAL CHARACTERISTICS (Tamb=25T

NPN SILICON TRANSISTOR

unless otherwise specified)

S ¥ i3 6°8-»-Y; 4 B £ 5 F & B
Parameter Symboi Test conditions MIN TYP MAX UNIT
& ® S q K £ BmAME | ARE - IN: ] 2

Collector-base breakdown voitage o

Collector-emitter breakdown voltage e

A B--RHEBE TR E V(BR)ceo ie=0.1mA, 15=0 25 v
Emitter-base breakdown voitage " 1

RY®--EB&HTHE V(BR)eso | Ie=100RA, (=0 5 v
Collector cut-off current A

RAH--EFREAR so V=40 V 120 0.1 LA
Collector cut-off current & -

AR RN BRI B R leo Veem20 V. 1=0 01 | nA
Emitter cut-off current " 7 .
R R R leno Vee= § Vo 150 01 | nA

= = 64 300
DC current gain(note) Hre ) Vee= 1V l=850mA
R & & # N
Hee oy Vee= 1V, =500 mA 40

Collectoremitter saturation voitage _ -

XKEE--RUBEAE Veelsat) L= 500 mA, 1;=50 mA 06 | Vv
Base-emitter saturation voltage _ -

B~ REHBATRT Vee(sat) lc= 500mA, Jg= 50 mA 1.2 \Y%
Base-emitter voitage _

- BB HE Ve [g=100mA 14 v
Transition frequency : Vee=6V, =20 mA 150 Mtis
"R A X ! f =30MHz
CLASSIFICATION OF HFE(,, (433

Rank

K b E F G H I

%’;“’ 64-91 78-112 96-i35 112-166 144-220 190-300

Wing Shing Computer Components Co., (HX.)Ltd.

Homepage: http://www.wingshing.com

Tel:(8522341 9276  Fax«(852)2797 8153

mal:  wseeltd@ihlostar com




@ MOTOROLA

Three-Terminal Posltive

Voltage Regulators

These voltage regulators are monolithic integrated circuits designed as
fixed—voltage regulators for a wide variety of applications including local,
on—card regulation. These regulators employ internal cumrent Emiting,
. With adequate heatsinking
they mndeliveroutprn’en&inexcessoftOA.NWdesimed
primarilyasaﬁxedvoltagemgu!atonmesedevioescanbeusedwm\

thermalt shutdown, and safe—area

external components to obtain adjustable voltages and currents.

Output Current in Excess of 1.0 A

No External Components Required

intemal Thermal Qverload Protection

Internal Short Circuit Cumrent Limiting

Output Transistor Safe-Area Compensation
Output Voltage Offered in 2% and 4% Tolerance

Packages

Available in Surface Mount D2PAK and Standard 3-Lead Transistor

e Previous Commercial Temperature Range has been Extended to a

Junction Temperature Range of —40°C to +125°C

DEVICE TYPENOMINAL OUTPUT VOLTAGE

MC7805AC MC7812C : e
L.M340AT-5 .y LM340T-12
MC7805C ) MC7815AC
LM3407-5 LM340AT-15 |
MC7806AC 60V MCT7815C
MC7806C ’ LM340T-15
MC7808AC MC7818AC
8oV 18V
MC7808C MC7818C
MC7809C 9.0V MC7824AC v
MC7812AC 12V MC7824C
LM340AT-12
ORDERING INFORMATION
Output Voitage : Operating
Device Tolerance Temperature Range Package
MC78XXACT -
Insertion Mount
L M340AT-XX 2%
MC78XXACD2T Surface Mount
T4 =—40° to +125°C
MC78XXCT
insertion Mount
LM340T-XX 4%
MC78XXCD2T Surface Mount

Order this document by MC7800/D

MC7800,
MC7800A, LM340,
LM340A Serles

THREE-TERMINAL
POSITIVE FIXED
VOLTAGE REGULATORS

SEMICONDUCTOR
TECHNICAL DATA

T SUFFIX
PLASTIC PACKAGE
CASE 221A

D2T SUFFIX
PLASTIC PACKAGE

Heatsink surface {shown as lerminal 4 in
case outhine drawing) is connected to Pin 2.

STANDARD APPLICATION

e

input MCT8XX ' Outpet

- —
Cin® § -
033w T T
T

A common ground is required between the
input and the output voltages. The input voltage
must remain typically 2.0 V above the output
voltage even during the low point on the input
ripple voltage.

XX, These two digits of the type number
indicate nominal voltage.

* Cjn is required if reguiator is located an
appreciable distance from power supply
filter.

* Cq is not needed for stability; fowever,
it does improve transient response. Values
of less than 0.1 uF could cause instability.

XX indicates nominal voltage.

& Motorola, Inc. 1997 Rev §



