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BAB 111
KARAKTERISTIK DAN APLIKASI DIODA

3.1 TUJUAN
Pada akhir sesi, mahasiswa akan dapat mengidentifikasi karakteristik Dioda dan aplikasinya

sebagai regulator tegangan listrik.

3.2 TEORI PENGANTAR
Dioda merupakan piranti semikonduktor dengan bahan tipe-n yangmenyediakanelektron-

elektron bebas dan bahan tipe-p yang disatukan (P-N junction). Dioda pada umumnya memiliki
potensial barrier sekitar 0,7V untuk bahan silicon (Si) dan 0,3V untuk bahan germanium (Ge).

Berikut beberapa jenis dioda.
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Gambar 3. 1 Jenis-Jenis Dioda
sumber :https://1.bp.blogspot.com/-

zArtIAYb9FO/W6dFjS1IH4LI/AAAAAAAABIC/fIJUKCCFwWIYORRWSUSTzyGQnxb4P118DACEwWYBhgL/s1600/d
ioda.png
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Karakteristik Dioda

Dioda memiliki daerah kerja seperti yang digambarkan pada grafik berikut.

l’/\
o
L
[\
2
eg S0V
o
P Vin L -]
Y v, [
Reverse b
0.3V ~ Germanium
=
2
2
= + VvV -
o
] _D'_
@ 1
v ‘

Gambar 3. 2 Daerah Kerja Dioda
sumber :https://nulis-ilmu.com/karakteristik-dioda/

Dioda akan mengalirkan arus setelah tegangan luar melewati potensial barrier, kemudian arus
maju akan menjadi besar (Forward Bias). Saat arus maju terlalu besar maka dioda akan rusak
karena disipasi daya terlalu besar. Jika pada arah balik (Reverse Bias) tegangan yang terlalu
tinggi akan menimbulkan kedadalan (breakdown) listrik pada dioda. Pada tegangan reverse

yang besar, arus reverse mengalir besar sekali dan saat itu disebut tegangan break down.
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Gambar 3. 3(A) Forward Bias ; (B) Reverse Bias
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Dioda Zener sebagai Regulator

Dioda pada umumnya dipakai pada kondisi forward bias, tetapi pada diode zener
memanfaatkan kondisi reverse bias. Dioda zener digunakan sebagai regulator tegangan.
Dioperasikan pada daerah reverse atau dengan kata lain memanfaatkan tegangan dadalnya atau
tegangan zenernya (Vz). Nilai dari Vz berbeda-beda, tergantung pada tipe diodanya. Rentang
nilai tersebut biasanya 3,3V, 5,1V, 7,1V, dan 11,1V.

3.3 ALAT DAN BAHAN PRAKTIKUM
Multimeter

Protoboard

Resistor 200Q2, 220Q2, 470Q2 dan 1kQ
Kabel penghubung

Sumber tegangan DC

Dioda 1N4001

Dioda Zener tipe 2,7V, 4,7V, 6,2V
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3.4 METODE PRAKTIKUM
1. Karakteristik Dioda

a.

o

h ® o O

Buatlah rangkaian sesuai dengan Gambar 3. 3 (A) pada protoboard.
Berikanlah tegangan DC dengan nilai antara 0 — 1 V dan 1-5V.
Gunakanlah Resistor 1kQ.
Ukurlah arus di masing-masing dioda dan catat hasilnya.
Buatlah rangkaian sesuai dengan Gambar 3. 3(B) pada protoboard.
Ulangi langkah b s/d d.

Tabel 3. 1 Hasil Pengukuran Karakteristik Dioda

VDC (volt) | (Forward Bias) (mA) I (Reverse Bias) (mA)

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

2
3
4
5

g. Buatlah grafik berdasarkan data dari Tabel 3. 1di atas.



2. Dioda Zener
a. Buatlah rangkaian sesuai denganGambar 3. 4 berikut pada protoboard.

Gambar 3. 4 Rangkaian Dioda Zener

b. Berikanlah tegangan DC dengan nilai antara 0-12V.

€. Gunakanlah Resistor 200€2 dan 1k€Q.

d. Gunakanlah dioda zener 2,7V.

e. Ukurlah tegangan pada R dan arus yang mengalir pada dioda zener, kemudian catat
hasilnya seperti pada Tabel 3. 2.

f. Ulangi langkah b s/d e dengan mengubabh tipe dioda zener 4,7V.

g. Ulangi langkah b s/d d dengan mengubah tipe dioda zener 6,2V.

Tabel 3. 2 Hasil Pengukuran Rangkaian Dioda Zener

Tipe 2,7V Tipe 4,7V Tipe 6,2V
VDC (volt) v I Vs I Vs I
0
1
2
3
4
5
6
7
8
9
10
11
12




3.5 EVALUASI
1. Jika diketahui sebuah rangkaian sebagai berikut.
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Ukurlah nilai Vr dan amati nyala lampu LED, kemudian catat hasilnya!
Gantilah resistor dengan nilai 220 Q, 470 Q, dan 1k Q.

Lakukan langkah a secara berulang.

Ubahlah polaritas sumber tegangan, kembali lakukan langkah a dan b.

Bandingkanlah hasilnya dan berikan penjelasan!
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1N4001 - 1N4007

1.0A RECTIFIER

Features

. Diffused Junction

- High Current Capablity ang Low Forward Voltage Drop

¢  Surge Overicad Rating 1o 304 Poak A JI B -! A
- Low Reverse Leaakage Current ‘ ' _L |
*  Lead Free Finish, RoHS Compilant (Note 3} I
——i |
Mechanical Data i
e Case: DO-41 D
- Case Maleral Molded Plastic. UL Flansnabiity Classifcation
Rating 94V-.0 Dim :?-41 Pu:llc
. Moisture Sensitivity: Level | per J-STD-D200 A ’# =
*  Terminais: Finish - Bright Tin. Plated Loads Soiderabie per a P 521
MIL-STD-202, Method 200 = P o t;u
- Polartty: C::Gode Banc o 2.00 272
¢ Mounting itore Any All Dimensions in mm

. COrderng nformation: See Page 2
- Marking: Type Number
e  Weight 0.30 grams {aporoximate)

Maximum Ratings and Electrical Characteristics @7, = 25°C uniess ctnerwise specined

Single phase, hai! wave, 00Hz, resistive or inductive load

For cai Bve lcad. derade current by 20%
I Characteristic

Symbol | 1N4O0T | 1NS0O2 | INSOD3 | 1N4OD4 | 1NSDOS | INSODO | TN4OOT | Unit
Peak Repetiiive Reverses Vallage Viores
Working Feak Reverse Vollags Vieww S0 100 200 400 600 soo 1000 v
DC Biocking Voitage ™
JRM5 Reverse Vokaoe Veurgs 33 70 140 200 420 560 700 v
IAvemoe Rectiied Output Current (Note 1) @ Ta = 75°C b 1.0 A
INcn-Reoettvc Peak Forward Surge Current 8 3ms =N 20 x
single half sine-wave superimposed on rated load
JForward Voltage @ Ie = 1.04 Vru 1.0 v
JPeak Reverse Current @Ta = 2%'C 5.0
at Rateda DC Biocking Voltage @ Ta = 100°C g = i
Typicai Junction Capactance (Note 2) c, 19 | o DF
Typical Thermal Resistance Junction to Ambilent Raga 100 W
Maximum DC Siocking Voltage Temperature Ta 4150 C
IOperalm and Storage Tempearature Range T, T 05 to +15%0 'C

Notes

1. Leads maniained at amdien! temperature at a distance of B % from ihe cose
2 Measured al 1.0 MHZ: ang appled reverse vollage of 4.0V DC
E |

EU Directive 2002/8%EC (RoHS). All appiicatie RoHS exempiions appled. see EU Dractive 2002/50/EC Annex Notea

DE2V00Z Rev, 0-2

1of3

www.dlodes.com
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Ordering Information o= 4)
Deovice Packaging
1N4001-8 DO-41 Plastic 1 Bulk
Lo 1=l
114001 T DO-41 Plastic S/Tape & Reel, 13-inch
1840028 DO-41 Plastic 1 K/ Bulk
1NS0G2-T DO-41 Plastic S¥/Tape & Reel_13-inch
1N4003.8 DO-41 Plastic [
Lo 1=l
14003 T DO-41 Plastic S/Tape & Reel, 13-inch
1840048 DO-41 Plastic 1 K/Bulk
1NSD03-T DO-41 Plastic SH/Tape & Roel, 13-inch
1N4003-8 DO-41 Plastic 1K/ Bulk
1NS0OS-T DO-41 Plastic SK/Tape & Reel. 13-Inch
1N4000-8 DO-41 Plastic 1 K Bulk
1NS0O0-T DO-41 Plastic S/ Tape & Roel, 13-inch
IN4007-8 DO-41 Plastic 1K/ Bulk
1NS00T-T DO-41 Plastic SH/Tape & Reel. 13-Inch

Notes: 4 For packaging dotals, vist cur website at o Ywww.clodes comvdatasheetnap02000 oo,

203
www.dlodes.com
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IMPORTANT NOTICE
Diodes Incorporaled and its subsidiaries reserve the right o make modificaions, snhancements, improvements, comections or other changes
without further notice 10 any product herein. Diodas Incorporated does not assume any labiity arising out af the appication or use of any product
described herain; nefther does it convey any license under s patent rights, noe the rights of others. The user of products in such appications shak
assume oll risks of such use and will agree 1o hold Dicdes Incomporaled and all the companiss whose products ane repr on owr
harmiess against all camages.

LIFE SUPFORT
Diodes incorporated products are not authorized for use as carftical components In life support devices of sysiems without the exniressed written
approval of the Presdent of Diodes Incorparates.

DE28002 Rov, -2 3o0f3 IN40O1.INSDOT

T Dwodes rrsrjrested
www._dlodes.com it
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VISHAY.

TN4728A to TN4764A

Zener Diodes

Features

* Silicon Planar Power Zener Diodes
* For use in stabilizing and clipping circuits
with high power rating

* Standard Zener voltage tolerance is = 5 %
* Lead (Pb)-free component
* Component in accordance to RoHS 200295EC

and WEEE 2002/96/EC

Applications

* Voltage stabilization

Mechanical Data

Case: DO-41 Glass case
Weight: approx. 310 mg

Packaging Codes/Options:
TR /5 k per 13° reel, 25 k/box
TAP /5 k per Ammo pack (52 mm tape), 25 k'box

Absolute Maximum Ratings

Tamp = 29 °C, uniess otherwise specitiod

)

Vishay Semiconductors

Parameler Test condtion Symboi Value Urst
Power disspatan Piee 13l w
Z-current iz PyVz mA
" Valxi provided that iaads at a distance of 4 mm from case are kept af ambient lemperature
Thermal Characteristics
Tant = 25 'C, uniess otharwise spacitiod
Farametar Tost condition Symbol Value Unit
Tharmal resistance juntan o ambkant ar Rous 110" Kw
Junction temperature T 173 c
Storage ¥mmperature ange T“; 05104 173 'C
" vaig provided that ioads at a distance of 4 mm from case are kept at amblent iemperature.
Electrical Characteristics
Tamp = 23 °C, uniess otherwise spocitied
Parameter Test condtion Symbol Min Ve Max Unat
Forwarg voltage = = 200 mA Vg 1.2 v

Document Number 83810
Rev. 1.8, 22-Feb-06
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TN4728A to TN4764A

Vishay Semiconductors

R
VISHAY.

Electrical Characteristics

INATZ8A. INATOSA

Fartrumber | Nomina Test tAmamum Dynamic Impedance Maximum Reverse Surge Maximum

Zener Current Loakage Currant Current?! Regulator

Vonage') Current?!
Vzallzy Iy Zrratizr | Zzxatin b Ia Test at Ty =25°C I

Voitage Vz 5

v mA 0 [ mA HA v mA mA
1NA728A 33 70 10 400 1 100 1 1380 270
1NAT29A 36 65 10 400 1 100 1 1200 252
1NA730A s o4 5 400 1 20 1 1190 234
1NATI1A 43 38 E) 400 1 10 1 1070 217
1NA732A 47 a3 8 200 1 10 1 870 153
1NAT33A 51 45 7 550 1 10 1 830 178
1NA734A o6 45 -] 000 1 10 2 810 162
1NATIDA az a1 2 700 1 10 3 730 146
1NA730A o8 37 35 700 1 10 - GO0 133
INATITA 75 34 B 700 0.5 10 3 005 121
1NA738A 82 n 4.9 700 03 10 o 530 110
1NATISA a1 28 o 700 0.8 10 7 D00 100
1NAT740A 10 2 7 700 023 10 7.0 454 91
INATAA 1" a3 B 700 023 3 a4 414 83
1NATA2A 12 2 5 700 023 3 9.1 330 70
INATA3A 13 19 0 700 023 3 8.8 e 69
1NAT44A 13 17 12 700 029 ) 1.4 304 o1
INATADA 16 135 10 700 023 3 122 285 57
1NAT740A 18 14 20 700 029 3 13.7 250 50
INATATA 20 125 22 750 023 3 15.2 225 43
1NA748A 22 113 23 700 029 3 107 209 a
INATA9A 24 105 25 750 023 3 182 190 38
1N4TI0A 27 53 33 700 029 3 200 170 34
1NATS1A 30 89 490 1000 023 3 28 150 30
INATIZA 33 T 45 1000 029 3 231 133 27
1NATS3A 36 7 50 1000 023 ] 274 125 20
1NATI4A 33 63 oo 1000 023 3 237 113 23
1NATSSA 43 o 70 1300 023 3 2.7 110 22
1NATI0A 47 33 80 1500 023 3 338 93 19
1NATSTA 51 ] 53 1300 023 3 388 20 18
1NATI8A oa 4.3 t10 2000 023 3 420 80 10
1NATS9A o6z K 23 2000 023 5 471 70 14
1N4AT00A o3 a7 150 2000 023 3 013 L) 13
1NATG1A 73 33 175 2000 023 ] 36 o0 12
1NATG2ZA &2 3.0 200 3000 023 3 o222 53 1
1NAT7G3A " z28 200 3000 0.23 ] 08z 50 10
1NATO4A 100 23 330 3000 023 3 700 43 3

Based on de-measwement at thormal equilboum while mantaining the lead lemperature (T; ) at 30 *C + 1 °C, 9.0 mn (3/8°) from the
dode body

<) valid provided that elactrodes at a distance of 4 mm from case are kept at ambient iemperature

NTp=t10ms
ww ishay oom Documnant Number 53810
2 Aeov, 1.8, 22-Fed-00
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1N4728A to TN4764A
v Vishay Semiconductors

Typical Characteristics

Tamp = 29 °C, uniess otherwise specitiod

N
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o @ 00 200°C
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Figure 1. Admissibie Power Dissipation vs. Amblent Temperature

Package Dimensions in mm (Inches)

Cathode |dentification Se e

=&

< 0.86 (0.0} max

IS0 Mothod E t

.___{._ .__._+.._.4_. 2 26

: (D.10) max
1
Stancard Glass Case
5482 DIN 41880
JEDEC DO 41
26 (1.02) min 4.1 (0.10) max. 20 (1.02) min

Document Number 83810
Rev. 1.8, 22-Feb-06

www. vishay.com
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1N4728A to TN4764A VISHAY

Vishay Semiconductors

Ozone Depleting Substances Policy Statement

It is the policy of Vishay Semiconductor GmbH to

1. Meet all present and future national and intemnational statutory requirements.

2. Regularly and continuously improve the performance of our products, processaes, distribution and operating
systems with respect to their impact on the health and safety of our employses and the public, as well as
their impact on the environment.

It 15 particular concern to control or eliminate releases of those substances into the atmosphere which are

known as ozone depleting substances (ODSs).

The Montreal Protocol (1987) and its London Amendments (1890) intend to severely restrict the use of ODSs

and forbid their use within the next ten years. Varnious national and international initiatives are pressing for an

earlier ban on these substances,

Vishay Semiconductor GmbH has been able to use its policy of continuous improvements to eliminate the use
of ODSs listed in the following documents.

1. Annex A, B and list of transitional substances of the Montreal Protocol and the London Amendments
respectively

2. Class | and |l ozone depleting substances in the Clean Air Act Amendments of 1990 by the Environmental
Protection Agency (EPA) in the USA

3. Council Decision 88/540/EEC and 81/690/EEC Annex A, B and C (fransitional substances) respectively.

Vishay Semiconductor GmbH can certify that our semiconductors are not manufactured with ozone depleting
substances and do not contain such substances.

We reserve the nght to make changes to improve technical design
and may do so without further notice.
Parameters can vary in different applications. All operating parameters must be validated for each
customer application by the customer. Should the buyer use Vishay Semiconductors products for any
unintended or unauthorized application, the buyer shall indemnify Vishay Semiconductors against all
claims, costs, damages, and expenses, ansing out of, directly or indirectly, any claim of personal
damage, injury or death associated with such unintended or unauthorized use.

Vishay Semiconductor GmbH, P.O.B. 3535, D-74025 Heilbronn, Germany

W vishay com Documant Number 83810
Rl Aeov, 1.8, 22-Febd-00
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v|sII -HAY. Legal Disclaimer Notice
Vishay

Disclaimer

All product specifications and data are subject to change without notice.

Vishay Intertechnology, Inc., its affiliates, agents. and employees, and all persons acting on its or their behaif
(collectively, “Vishay"), disclaim any and all liability for any errors, inaccuracies or incompleteness contained herein
or in any other disclosure relating fo any product.

Vishay disclaims any and all liability arising out of the use or application of any product described herein or of any
information provided herein to the maximum extent permitted by law. The product specifications do not expand or
otherwise modify Vishay's terms and conditions of purchase, including but not limited to the warranty expressed
therein, which apply to these products.

No license, express or implied, by estoppel or otherwise, 1o any intellectual property rights is granted by this
document or by any conduct of Vishay.

The products shown herein are not designed for use in medical. life-saving, or life-sustaining applications unless
otherwise expressly indicated. Customers using or selling Vishay products not expressly indicated for use in such
applications do so entirely at their own risk and agree to fully indemnify Vishay for any damages ansing or resulting
from such use or sale. Please contact authorized Vishay personnel to obtain written terms and conditions regarding
products designed for such applications.

Product names and markings noted herein may be trademarks of their respective owners.

Document Number: 31000 WWW VS cOm
Revision: 18-2ul-08 1
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