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Lampiran 1

DAFTAR KOMPONEN
Resistor
R1 = 1,5 KQ
R2, R3, R53 = 22 KQ
R4, RS, R32, R33 = 1 KQ
R6, R7, R61, R62, R74 = 20 KQ
R8, R9 = 1Q
R10, R11,R12, R13, R19, R34, R35 = 47 KQ
R14, R17, R20-R25, R47-R49, R55, R56 = 100 KQ
R18, R57 L= 330 KQ
R26-R31, R66, R70 = 150 Q
R36-R43, R67 = 8,06 KQ
R44-R46 & 16 KQ
R50, R51 = 5,6 KQ
R52 = 2,4 KQ
R353 = 8,2 KQ
R58-R60, R63-R65, R71-R73 = 10 KQ
R68 = 9,53 KQ
R69 _ = 102 KQ




Lampiran 2

Potensiometer
R75, RR80
R76

R77

R78, R79

Semikonduktor
D1 -D2

IC1 -1IC4

ICS

IC6

IC7

IC8

1C9,IC10

LED1

100 KQ
10 KQ
50 KQ

1 KQ

IN5400 (3A)
TL 084

MN 3008
MN 3101
LM 7812
MC 7912

LM 1875
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TLO84 - TLOB4A - TL084B

ELECTRICAL CHARACTERISTICS
Vee = #15V, Tamn = 25°C (unless otherwise specrﬁed)

............................................................... TLOédIV,M',AVC',AVI',M S T e P—
Symbol Paramater AM,BC,B(,BM THS Unit
Min. { Typ. | Max. { Min. { Typ. { Max.
Vio tnput Offset Voltage (Rs = 50Q2) mv
Tamb = 25°C TLOB4 3 10 3 10
TLNB4A 3 6
TLO84B 1 3
Troin. £ Tamb < Tmax. TLO84 13 13
TLOB4A 7
TLO84B 5
DVie | Input Offset Voltage Drift 10 10 uvi°c
lio input Offset Current *
Tams = 25°C 5 100 5 100 pA
Trin. <X Tamb £ Tmex. 4 4 nA
by input Bias Current #
Tamb = 25°C 20 | 200 30 | 400 pA
Tmin 5 Tamb 5 Tmex. 20 20 nA
Ava Large Signal Voltage Gain {R, = 2kQ, Vp = +10V) VimV
Tomo = 25°C 50 | 200 25 | 200
Tmin. < Tams < Tmax. 25 15
SVR Supply Voltage Rejection Ratio (Rs = 50Q) dB
Tamb = 80 86 70 86
Tm b Tamb < Tmax 80 70
lcc | Sy Cumrent, per Amp, no Load mA
' ppg;b =25°C 14 ; 25 14 § 25
Trin. < Temb < Tmax. 2.5 25
Viem | input Common Mode Voltage Range 11§ +1 25 11 +1g v
-4 -1
CMR Common Mode Rejection Ratio (Rs = 50Q) dB
Tamb = 25°C 80 86 70 86
Tmin. £ Tamb < Tmax, 80 70
los Output Short-circuit Cuwvent mA
Tamb = 25°C 10 40 60 10 40 60
Tmin. = Tamb £ Tmax. 10 60 10 60
+Vopp | Output Vottage Swing Vv
Temw = 25°C RL= 2kQ 10 12 10 12
Ri = 10kQ 12 | 135 12 | 135
Trin < Tamb < Tmax. RL= 2kQ 10 10
Ry = 10kQ 12 12
SR Slew Rate (Vin = 10V, Ri = 2kQ, Ct = 100pF, Vius
Tamb = 25°C, unity gain) 8 16 8 16
% Rise Time (Vin = 20mV, R, = 2kQ, C, = 100pF, us
Tamb = 25°C, unity gain) 0.1 0.1
Kov | Overshoot (Vin = 20mV, Ry = 2k, Ct. = 100pF, %
Tamb = 25°C, untty gafn) 10 10
GBP | Gain Bandwidth Product {f = 100kHz, MHz
Tamb = 25°C, Vin = 10mV, Ry = 2kQ, C, = 100pF) 25 4 25 4
R | Input Resistance 10" 10% Q
THD Total Harmonic Distortion {f = 1kHz, Ay = 20dB, %
- Ry = 2k, C = 100pF, Tamp = 25 C Vo = 2Vpp} 0.0t 0.0t
& Equivalent Input Noise Voltage 15 v
B f = 1kHz, Rs = 100Q) 15 VHz
am Phase Margin 45 45 i Degrees
Voi/Vo2 | Channel Separation (A, = 100) 120 120 ; dB

* The input bias currends are junclion leakage currents which approximately dowble for every 10°C increase in the junction temperaiure.
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TLOB4 - TLOB4A - TL084B

MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE VERSUS FREQUENCY
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TLO84 - TLOB4A - TL084B

iINPUT BIAS CURRENT VERSUS
FREE AIR TEMPERATURE

........................... i e S coiiTs ST
E': Vee = 215V - ;’ -
2 10— e
E, f 7
s i
X 1 sttt e orvery
=1
& : 7~
¥ 1 3
b +
- 01
)
2
=
a.01
50 -25 0 25 50 75 100 125

TEMPERATURE(°C)

LARGE SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION AND PHASE
SHIFT VERSUS FREQUENCY

ey
rer:

AT

e R St

i~
<
<

90

- Vcc =215V
Tmf\’"= +125 C i

00 1K 10K
FREQUENCY (Hz)

DIFFERENTIAL VOLTAGE
AMPLIFICATION{V/V)
s

SUPPLY CURRENT PER AMPLIFIER
VERSUS FREE AIR TEMPERATURE

20 o
18 fo] Ve =+ 15V o
-~ 16 s Nosignel -
£ 14 ot No load E
= Py, i
5 12
¥ 10
b
5 08
<
> 08
:;: 04
B 02
0

75 50 25 O 25 50 75 100 125
TEMPERATURE ("C)

LARGE SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION VERSUS
FREE AIR TEMPERATURE

N

400 F

) 200 ovay
3 = £ e g
=g e _——— e
g& 40 et
E 20
-

10
5&
g% 4
i< 2
a

1

75 S0 25 0 25 50 75 100 125
TEMPERATURE (*C)

TOTAL POWER DISSIPATION VERSUS

FREE AIR TEMPERATURE

250 : .
"fé 225 Voo = 2 15V 1
= 200 —— No signat
8 175 - No load ]
2 150 —
a.
7 125
“
a 100
& 75
W
= 50
7 25
=
5 0

15 50 28 O 25 S0 75 100 125
TEMPERATURE ("C)

SUPPLY CURRENT PER AMPLIFIER
VERSUS SUPPLY VOLTAGE

20
€ 18} Tam = *25C
= 1.6 ¢ No signal
% 14 pNoload
£ 12
2 10
e
> 08
g:\ 06

0.2

0

2 4 8 8 10 12 14 16
SUPPLY VOLTAGE ( V)

511

68




Absolute Maximum Ratings (vote 1)

Lead Temperature

Supply Voltage - (GSoidenﬂg, 10 seconds) 26;)((;
tnput Vollage ~Vee 0 Ve e;c 73°C
Storage Temperature -65'C to + 150°C A
Junction Temperature 150°C
Electrical Characteristics
Vee=425V, Vee=-25V, Tampent=25'C, R, =8Q, A,=20 (26 dB), f,=1 kHz, unless otherwise specified.
Parameter Conditions Typlcal Tested Limits Units
Supply Current Pour=0W 70 100 mA
Output Pawer (Note 2) THD=1% 25 w
L THD (Note 2) Pour=20W, £,=1 kMz 0.015 %
Pour=20W, 1,20 kHz 0.05 04 %
Pour=20W, R =40, f,=1 kHz 0.022 %
Pour=20W, R, =4Q, f,=20 kHz 0.07 06 %
Offset Voltage 1 +15 mv
Input Blas Current 0.2 22 yA
Input Offsel Current 0 £0.5 pA
Gain-Bandwidth Product 1,720 kHz 55 MHz
Open Loop Gain bC 90 dB
PSRR Vee, 1 kHz, 1 Vrms 95 52 dB
Vee, 1 kHz, 1 Vims 83 52 ]
Max Slew Rate 20W, 8Q, 70 kHz BW 8 Vips
Current Limit Vour = Vsupery ~10V 4 3 A
Equivalent Input Ncise Voltage Re=60012, CCIR 3 pvrms

Note §: “Absolute Maximum Ratings™
[* %, but do not specific

limits.

Typical Applications

43
2288 xF

M

Typical Single Supply Operation
L1} R2 Ve g1 4F
22k }
x K i O 3 LLE: |
X 10 pF§ B3 -
[%] ‘ tif T 100 F
1oF = DR \H(-j_
Ve }_ 1 . 5 -
R4 L1875 g
" )
/ 3 R7
= 1 f
€5
=T
3 +
1W0ufF RS 6
}e 208k
r)i A A A b A

limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is

Note 2: Assumes the use of a hest sink having a thermal resistance of 1°C/W and no insulator with an ambient tempecsture of 25°C. Because the output limiling
ciccuitry has a negative temperature coelficient, the maximum output powet detivered 1o a 452 doed may be slightly reduced when the tab temperature exceeds 55°C.
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Typical Performance Characteristics

THD vs Power Output
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Absolute Maximum Ratings
i Miitary/Aerospaca specified devices are required, Maximmum Junction Temperature
please contact the National Semiconductor Sales (K Package) 1508C
Office/Distributors for avaitability and specifications. (T Package) 1500
Input Voltage (Vo = 5V, 12V and 15V} 35v Storage Temperature Range —6RC to + 1506
Intemal Power Dissipation (Note 1) Intemally Limited Lead Temperature (Soldering, 10 sec.)
Operating Temperature Range (Ta) 0C to + 70 TO-3 Package K 30030
TO-220 Package T 230C
Electrical Characteristics LM78XXC (note 2) 0 < Tj < 128C unless otherwise noted.
Output Voitage : 5V 12v 3 15V
Input Voltage (uniess otherwise noted} v 18V 23V Units
Symbol} Parameter Conditions . Min ETyp llhx Min E Typ kllax Min l Typ E Max
Vo Output Voltage T = 2C,5mA<Ig<1A 48 5 SZz}115 12 125144 15 156
’ Pp < 15W,5mA < Ig < 1A 475 5250 11.4 1258 | 14.25 15.75) v
Vaen S Vin < Visax (75SVINS20 (145 < Vin<2N)} (175 SVNS30) | V
AVp }Line Reguation o = 500 mA}Tj = 253 3 50 4 120 4 150 f mv
] AVin (T<Viy<25) [145<Viy<30)} (175 <Viy<30) | V
e < Tj < +128%C 50 120 150 | mV
AVin BSVN<S20) [ (15SVINS2D | (1IBSSViN<30) | V
Io < 1A Tj = 255G 50 120 150 f mv
AV (F5s<Vu<20) (146 <V <27)) (17.7 S Vu < 30) v
JOWC < Tj < +1280 25 60 75 mv
AV B<VN<12) | (16<ViN<22) | (20 < Vi< 26) \
AVp  jLoad Reguiation Ti=28C [5mMA<Ig<15A 10 S0 12 120 12 150 § mv
: 50 mA < g < 750 mA 25 60 75 my
F ISmA < lg < 1A, RC < Tj < +125C 50 120 150 § mv
' la ‘Quiescent Current o < 1A [1} =25 8 8 8 | mA
O <Tj < +1299C 8.5 85 85 mA
Alg jQuiescentCurrent  {S5mA < ig < 1A 0.5 05 05 | mA
Criange i = 28C, 1o < 1A 10 10 10 | mA
Vmin < Vin £ VMax (75SVN<20)f (148 S VNS 27) | (17.9 < Vi < 30) v
lo<S500mA, 0C <Tj< +1283C | 10 1.0 10 | mA
Vain < Vie < Vax (7<Vn<25) (145 <Viy<30)f 175 Viy<30) | V
VN Output Noise Voltage[ Ty =2, 10 Hz < 1 < 100 kHz 40 ; 75 90 Y
AViy kR'ppie Rejection Io<tATi=28Co 62 80 t 55 72 54 70 aB
AVour | f= 120 Hz lo < 500 mA 62 55 54 @B
4 0L <Ti< t 125 ] ]
VN < Vi S Vimax (B Viy<18) | (15 < Vi < 25) }(1B5 < Viy < 28.5)

' Ro Dropout Voltage Ti = 28C, lour = 1A 20 20 20 v
Output Resistance {f = 1 kHz 8 18 19 mi
Short-Circult Current [Tj — 280 2.1 1.5 1.2 A
‘Peak Output Current 1T} = 280 24 24 24 A
Average TC of Voyy JOMC < Tj < +125C, Ip = 5mA 06 15 18 VG

| Vin Input Voltage
Required to Maintain [T} = 25C, lg < 1A 75 14.6 L 17.7 v
Line Regulation

Note 1: Thermai resk of the TO-3 (K, KC) is lypically 4C/W junction to case and 351C/W case to ambient. Thermat resistance of the TO-220
packagse (T) is typically 4C/W junction to case and S0MC/W case lo ambient.

Note 2 AB istics are d with cap Fcross the input of 022 pF, and a capacior across the oulput of 0. 1uF. Al characierisiics sxcep! noise
voitage and rippie rejection ratio are d using puise (b < 10 ms, duty cycle < 5%). Output voltage changes due o changes in internal
lemperature must bs taken into account separately.
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Typical Performance Characteristics
Maximum Average Power Maximum Average Power
Dissination Dissination Peak Qutout Current
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' Physical Dimensions inches (milimeters) (Continued)

_{0:240-0.260 _ 0.330-0.350
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. S | —or—‘——f,o_“ =
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fe————————— - . _— .
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1 /\ ,o/\ P 0.525-0.555 0.015 '500) {0.58 0041
| [ ‘_([u.u-u.uﬂ)—" i

LM78XX Series Voltage Regulators

0.175~0.185 -
[+.85-4.70} ]’ A
I 0.048-0.052 o -\JL/ \- i 0.108 lgers 1267 531
[1.22-1.32} SEATING PLANE
VAPERED
SIDES 10 1030 (v 1Y
TO-220 Package (T)
Order Number LM7805CT, LM7812CT or LM7815CT
NS Package Number TO3B

LIFE SUPPORT POLICY

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: 2

1. Life support devices or systems are Jevices or 2. A critical component is any component of a life
systems which, (a) are intended for surgical imptant support device or system whose failure to perform can
into the body, or (b) support or sustain life, and whose be reasonahly expected to cause the failure of the life
failure to perform, when propery used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to resuit in a significant injury

to the user.
Netionst Semiconductor Nationsl Ssmiconductor Nafionsl Semicenductor Nsiional Semiconductor
1111 West Bardin Road Fax: (+49) 0-180-630 85 86 13th Floor, Straight Block, Tek. 81-043-299-2308
TX 76017 Emai: crjwges levm2 nec.com Ocean Centre, 5 Canton Rd. Fax 81-043-295-2408
Tek 1(800) 272-9959 Deutsch Tef: (+49} 0-190-53¢ 85 65 Tsimshetsai, Kowioon
Fax: 1(800) 737-7018 English Tet (+49) 0-180-532 78 32 Hong Koog
Francais Tek (+49) 0-180-532 53 58 Tek (852} 2737-16800
taano Tel: (+49) 0-180-534 16 80 Fax (852} 2736-9960
National does not assume any responsitifity for use of any clrouitry describad, po dircult oie imphed reseives the Rght at any N hange said chouitry and
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