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BAB IV
KARAKTERISTIK DAN APLIKASI TRANSISTOR (BJT)

4.1 TUJUAN
Pada akhir sesi, mahasiswa akan dapat mengidentifikasi karakteristik Transistor (BJT) dan

aplikasinya sebagai saklar elektronis.

4.2 TEORI PENGANTAR
Transistor merupakan komponen elektronika yang terbuat dari material semikonduktor yang

mempunyai 3 terminal. Pada dasarnya Transistor merupakan penggabungan dari dua buah
dioda dengan kutub yang sama saling menjadi satu sehingga akan mendapatkan tiga lapis

semikonduktor. Struktur transistor seperti Gambar 4. 1berikut.
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Gambar 4. 1 Konfigurasi transistor NPN dan PNP
sumber :https://belajarelektronika.net/wp-content/uploads/2016/01/transistor-npn-dan-pnp-768x432.jpg
https://abi-blog.com/transistor-jenis-fungsi-dan-karakternya/
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Karakteristik Transistor
Kurva Karakteristik transistor merupakan
berikut.
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Gambar 4. 2 Kurva Karakteristik Transistor
sumber :https://abdulelektro.blogspot.com/2019/07/karakteristik-transistor-npn.html

Transistor sebagai saklar akan On jika berada di daerah saturasi dan akan Off jika berada di

daerah cut off. Pada kondisi On, kaki basis perlu diberikan tegangan positif, hal ini dilakukan

agar arus mengalir dari kolektor ke emitter.

Sedangkan pada kondisi Off, kaki basis transistor

perlu dihubungkan ke ground. llustrasi gambar ditunjukkan pada gambar berikut.
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Gambar 4. 3 Transistor On dan Transistor Off
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Penguatan arus transistor (£) ditentukan oleh persamaan berikut.

=1
dengan nilai I bisa didapatkan dengan persamaan berikut.
I, = VBB - VBE
= —2BE
Rp

Menentukan Tipe Transistor NPN dan PNP

Untuk dapat menentukan bahwa tipe transistor merupakan tipe NPN atau PNP, maka perlu
diketahui terlebihdahulu kaki basis, kolektor, dan emitter. Berikut langkah-langkahnya.

1. Atur selector pemilih pada multimeter di Ohmmeter x100.

2. Tempelkan probe pada setiap kaki dengan ilustrasi sebagai berikut dan amati pergerakan

jarum multimeter.

a. Menentukan kaki Basis
1) Jika probe ditempelkan pada kaki 3 dan probe lainnya ditempelkan pada kaki 1 dan
2 menyebabkan jarum bergerak, maka kaki 3 merupakan kaki basis.
2) Jika probe positif yang berada pada kaki 3, maka transistor bertipe NPN.
3) Jika probe negatif yang berada pada kaki 3, maka transistor bertipe PNP.
b. Menentukan kaki Kolektor dan Emitter (Asumsi tipe NPN)
Jika probe positif ditempelkan pada kaki 1 dan probe negatif pada kaki 2 menyebabkan
jarum bergerak ke kanan, maka kaki 1 adalah emitter dan kaki 2 adalah kolektor.

Berlaku sebaliknya.

4.3 ALAT DAN BAHAN PRAKTIKUM
1. Multimeter

2. Protoboard
3. Resistor 22Q, 1kQ, 10kQ dan 100kQ



Resistor variabel 1kQ

Kabel penghubung

Sumber tegangan DC
Transistor BD139 dan BD140
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4.4. METODE PRAKTIKUM
1. Karakteristik Transistor

a. Buatlah rangkaian sesuai dengan Gambar 4. 4berikut pada protoboard.
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Gambar 4. 4 Rangkaian Karakteristik Transistor

b. Atur Rvr agar Vee memiliki nilai 0-12 VV
c. Ukurlah Vge dan Vce dengan menggunakan multimeter dan catat hasilnya, Kemudian
tentukan nilai !

Tabel 4. 1Hasil Pengukuran Vge dan Vce untuk Penentuan Nilai

Rvar () Vin (V) Vee (V) Vce (V) B

il
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2. Aplikasi Transistor
a. Rangkaian Transistor Sebagai Saklar

1) Buatlah rangkaian sesuai dengan gambar berikut pada protoboard.

Gambar 4. 5 Rangkaian Transistor Sebagai Saklar
2) Atur Rvar agar Vin memiliki nilai 0-12 V
3) Ukurlah Vep dengan menggunakan multimeter, amati nyala lampu LED dan catat

hasilnya!

Tabel 4. 2 Hasil Pengukuran Vi ep
Rvar (Q) Vin (V) VLED (V) Nyala Lampu

OO |NO U IWIN PO




b. Rangkaian Darlington
1) Buatlah rangkaian sesuai dengan gambar berikut pada protoboard.

Gambar 4. 6 Rangkaian Darlington

2) Atur Rvar agar Va memiliki nilai 0-5 V
3) Ukurlah Vg, Vc, Vb, Vg, dan Vr dengan menggunakan multimeter dan catat

hasilnya!

Tabel 4. 3 Hasil Pengukuran Vs, V¢, Vb, VE, dan Ve
Rvar (Q) Va (V) Ve (V) Ve (V) Vp (V) VE (V) VE (V)
0
0,5
1
15
2
2,5
3
3,5
4
45
5




4.5 EVALUASI
1) Buatlah rangkaian sesuai dengan gambar berikut pada protoboard.

2) Atur Rvar agar Vin memiliki nilai 0-12 V
3) Ukurlah Vi ep dengan menggunakan multimeter, amati nyala lampu LED dan catat

hasilnya!

Rvar (Q) Vin (V) VLED (V) Nyala Lampu
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LAMPIRAN

1. Datasheet BD139 NPN Transistor
2. Datasheet BD140 PNP Transistor
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DISCRETE SEMICONDUCTORS

DATA SHEET

BD135; BD137; BD139
NPN power transistors

Product specification 1999 Apr 12
Supersedes data of 1997 Mar 04

)
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Semiconductors {Lu'.(
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Philips Semiconductors Product specification
NPN power transistors BD135; BD137; BD139
FEATURES PINNING
* High current (max. 1.5 A) PIN DESCRIPTION
* Low voltage (max. 80 V). 1 amitter
2 collector, connected to metal part of
APPLICATIONS mounting surface
* Driver stages in hi-fi amplifiers and television circuits. 3 base
DESCRIPTION
NPN power transistor in a TO-126; SOT32 plastic
package. PNP complements: BD135, BD138 and BD140, O )2
4
1
' U :U SU Top view sazss
Fig.1 Simplified outline (TO-126; SOT32} and
symbol.
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX.
Veso coliecior-base voltage open emitter
BD135 - 45 v
BD137 - 60 v
BD139 - 100 A4
Veeo collector-emitter voltage open base
BD135 - 45 v
BD137 - 60 v
BD139 - 80 \
Veso emitter-base voltage open collector - 5 v
Iz collector current {DC) - 15 A
e peak collector current - 2 A
lam peak base current - 1 A
Piot total power dissipation T <70°C - 8 w
Tag storage temperature -85 +150 *C
T, junction temperature - 150 *C
Tamn operating ambient temperature -85 +150 *'C
1999 Apr 12




Philips Semiconductors Product specification

NPN power transistors BD135; BD137; BD139

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rin s thermal resistance from junction to ambient note 1 100 Kw
Rinpmo thermal resistance from junction to mounting base 10 KW
Note
1. Refer to TO-126; SOT32 standard mounting conditions.
CHARACTERISTICS
T)= 25 *C uniess otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lean collector cut-off current le=0;Veg =30V - - 100 |nA
le=0;Vcg=30V;T)=125"C - - 10 pA
lzgo emitier cut-off current Ic=0;Veg =5V - - 100 |[nA
hes DC current gain Vee=2V; (see Fig.2)
lc =5 mA 40 - -
lc = 150 mA 63 - 250
lc =500 mA 25 - -
DC current gain I =150 mA; Ve =2V,
BD135-10; BD137-10; BD139-10 | {se€ Fig.2) 68 |- 160
BD135-16; BD137-16; BD132-18 100 |- 250
Veeos collector-emitier saturation voltage | Iz = 500 mA; Ig = 50 mA - - 0.5 v
Vae base-emitter voltage Ig=500 mA; Vge=2V - - 1 v
fr transition frequency Ig=50mA;Vee=5V; - 190 |- MHz
f =100 MHz
hees DC current gain ratio of the llc| =150 mA; |Vee| =2V - 13 |18
'TE: complementary pairs
1999 Apr 12 3
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Philips Semiconductors

Product specification

NPN power transistors

BD135; BD137; BD139
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Fig.2 DC cument gain; typical walues.
1909 Apr 12 4
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Philips Semiconductors Product specification

NPN power transistors BD135; BD137; BD139

PACKAGE OUTLINE
Plastic single-ended leaded (through hole) package; mountable to heatsink, 1 mounting hole; 3 leads SOT32
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DIMENESONS (men are the original dimensions)
war | A || e | D | E| e | |t ';'}:’ o |® | P | w
27 |oss | oo | 11 | 78 s t5 | a2 | as
mm | 23 | oos | 043 | 103 | 72 |4%® | 28| y53 | 2% | po | 30 | 30 [OB4
Note
1 Tmmmmm”mhm”mdm“mm
REFERENCES
OUTLINE EUROPEAN
ISSUE DATE
VERSION s SEDEC = PROJECTION
soT2 TO-120 =& 870304
1999 Apr 12 5
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Philips Semiconductors Product specification

NPN power transistors BD135; BD137; BD139

Data Sheet Status

Objective specification This data sheet contains target or goal spacifications for product development.
Praliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device refiability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in e support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in parsonal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such

improper use or sale.

1999 Apr 12 6
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Philips Semiconductors Product specification

NPN power transistors BD135; BD137; BD138

NOTES

1999 Apr 12 7
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SGS-THOMSON
MICROELECTRONICS

BD136

BD138/BD140

PNP SILICON TRANSISTORS

« SGS-THOMSON PREFERRED SALESTYPES

« PNP TRANSISTOR
DESCRIPTION

The BD136, BD138 and BD140 are silicon
epitaxial planar PNP transistors in Jedec SOT-32
plastic package, designed for audio amplifiers
and drivers utilizing complementary or quasi

compementary circuits.

The complementary NPN types are the BD135

BD137 and BD139.

SOT-32

INTERNAL SCHEMATIC DIAGRAM

co(2)
{1)
B
(3)
=ccesto
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
BD136 BD138 BD140
Veoe |Collector-Base Voltage (I- = 0) -45 -60 -80 v
Veeo | Collector-Emitter Voltage (lx = 0) 45 -60 -80 \
_ Veso  |Emitter-Base Voltage (Is = 0) 5 v
Ic Collector Current -1.5 A
lowm Collector Peak Current -3 A
I Base Current -0.5 A
Pizr | Total Dissipation at Te < 25 °C 125 W
Pyt Total Dissipation at T,.e <25 *C 1.25 w
Tue |Storage Temperature -85 to 150 *C
T Max. Operating Junction Temperature 150 °C
June 1997 14
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BD136/BD138/BD140

THERMAL DATA
[ Ritycase Thermal Resistance Junction-case 10 ] “‘C/W ]
ELECTRICAL CHARACTERISTICS (Tcaz = 25 °C uniess otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Icso | Collector Cut-off Ves=-30V | -0.1 pA
Current {l: = 0) Ves=-30V Tc=125°C -10 uA
leso | Emitter Cut-off Current |Ves = -5V ‘ -10 pA
0c=0) 4
v:go.u..‘ Collector-Emitter lc = -30 mA
Sustaining Voltage for BD136 -45 v
for BD138 -60 ¥
for BD140 -80 v
Vceies* | Collector-Emitter le=-05A ln=-005A -05 v
Saturation Voltage
Vee+ | Base-Emitter Voitage |lc=-0.5A Vee=-2V [ -1 v
Rppe DC Current Gan le=-5mA Vee=-2V 26
le=-05A Vee=-2V 25
le=-150mA Vge=-2V 40 250
hre hre Groups le=-150mA Ve =-2V
for BD140 group 10 63 160

» Pusec Pulse curation - 200 us, duty cyoie 1.5 %

Safe Operating Areas

a-azar

24

o waa Leoless
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BD136/BD138/BD140

SOT-32 (TO-126) MECHANICAL DATA

h
DIM. = =ca
MIN. TYP. MAX. MIN. TYP. MAX.
74 78 0.201 0.307
105 108 0.413 0.445
07 02 0.028 0.035
bl 0.49 0.75 0.019 0.030
C 24 27 0.040 0.108
ct 10 12 0.030 0.050
D 154 16.0 0.606 0.629
e 22 0.087
e3 415 465 0.163 0.183
F 38 0.150
G 3 32 0.118 0.126
H 254 0.100
H2 215 0.084
c
o . g
m
1 3
H H2
a
o _L
oA
b bi
o 0016114
57 S65-THOMSON W
Y/ wsicsozacraonics
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BD136/BD138/BD140
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