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ABTRACT

This thesis presents the High power RF remote control at 27 MHz band. In this thesis, we
designed and construction transmitter that generated carrier signal at 27 MHz and RF power about
20 W. In the receiver path use Integrated circuit. The propose of this project is used for long

distance remote control.
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MITSUBISHI RF POWER TRANSISTOR

2SC1945

NPN EPITAXIAL PLANAR TYPE

DESCRIPTION
2SC1945 is a silicon NPN epitaxial planar type transistor designed OUTLINE DRAWING Dimensionsin mm
for RF power amplifiers on HF band mobile radio applications.
9.1+0.7 $3.6+0.2
FEATURES <
) . S 1.3+ 0.0~
® High power gain: Gpe 2 14.5dB A :
: D)
®Vee =12V, Pg = 14W, f = 27MHz | ;f o
® Emitter ballasted construction for high reliability and good © 5,'
o
performances. Al <
. - . . . . ™ 5
® TO0-220 package similarly is combinient for mounting. ~| 5
e Ability of withstanding infinite load VSWR when operated = s ‘=}5_
at Ve = 16V, Pg = 18W, f = 27MHz. I ]13,;1'210.‘,
2l || JHpeete
APPLICATION 2 e [
10 to 14 watts output power class AB amplifiers applications in = = )
HF band. X Y T"——@
2.5 2.5 Mos+o0
J'T —0.15
w0 [¥2}
‘ 9.5MAX S o
+H H
-
pin: 7T
1) BASE
@ EMITTER (FIN)
@ COLLECTOR
T-30E @ FIN ([EMITTER)
ABSOLUTE MAXIMUM RATINGS (Tc=25"C unless otherwise specified)
Symbol Parameter Conditions Ratings Unit
Veae Collector to base voitage 80 \Y
Vego Emitter to base voltage 5 \
Vceo Collector 1o emitter voltage Rgg = 20 -
Ic Coilector current { 6 A
Ta=25C ! 1.5 w
Pc Collector dissipation
Tc=25C 20 w
T Juncuion temperature 150 ‘C
Tsig Storage temperature —55 to 150 i<
Rin af Y— ) Junction 1o ambient 83.3 c/W
s - Thermal resistance I
Rth-c | Junction to case 6.25 ‘C/W
Note. Aoove parameters are guaranieed independently
ELECTRICAL CHARACTER ISTICS (Tc =25"C unless otnerwise specified)
Limtts
Symbol Parameter Test conditions T Unit
Min Typ Max
V(ar)EBO | Emitter 1o base breakdown voltage lg=5mA, Ic=0 5
V(gricgo| Collector to base breakdown voltage lc=1mA_ lg=0 80
V(griceo| Collector 1o emitter breakdown voltage Ic=10mA, Rgg = 40
'cs0 Collector cutotf current Veg=30V. lg=0 100 uA
lggo Emitter cutoff current Veg=4V.Ic=0 100 uA
heg DC forward current gain * Vee =10V, Ic=0.1A 10 50 180 —
Po Qutput power 14 16 w
Voe=12V. Pin=0.5W, t=2TMH2
e i Collecter efficiency 60 70 %
Note. *Pulse test, Pw=150ps, duty=5%
Above parameters. ratings. imits and conditons are subject 10 change
NOV. ' 87
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MITSUBISHI RF POWER TRANSISTOR

2SC1945

NPN EPITAXIAL PLANAR TYPE

TEST CIRCUIT

t=27TMHz

100pF
TR 80.8T. 1P P Zout=509
Zin=50Q 8D.7T. 1P — OO . /H’ Lo —O

to 110pF
to 110pF to 110pF -
320
pF
C, 0.01uF, 22000F, 100pF, 10pF in parallel
C, 10pF,30pF, 100pF, 330pF, 2200pF, 10uF in parallel
Notes' All coils are made from 1.0mmg silver plated copper wire
Coil dimensions in milli-meter
O Inner diameter ot coil
T: Turn number of cail
P Pitch of coil
TYPICAL PERFORMANCE DATA
COLLECTOR DISSIPATION VS. COLLECTOR CURRENT VS.
AMBIENT TEMPERATURE COLLECTOR TO EMITTER VOLTAGE
25 2 B
N //rwmA Tc=25C
= < 25mA
m,
< TN A/S e e
g =
2 \ ‘ g 1.2 Sl & 6
g " > QI wir |
%} H o D /
%) ] N o
=t ,\hz/,/y ® B o 111 IS‘mA
g 10 ‘?’b,h &\\,] 8 .8 V —
= 4,9 O 10mA
8] e, &, ) @
\:J) 541. . s 4
2 s [ Sy 9 04 1g=5mAT
o
WITHOUT HEAT SINK
0
g a0 80 120 160 200 % 2 8 12 16 20
AMBIENT TEMPERATURE T (°C) COLLECTOR TO EMITTER VOLTAGE Vg (V}
COLLECTOR TO EMITTER BREAKDOWN
DC CURRENT GAIRNE\hﬁ_. VOLTAGE VS.
COLLECTOR CUR BASE TO EMITTER RESISTANCE
100 T s 140 —r—TT
Tg=25C - Te=25C
90 Vee =10V z 130 lc=10mA ]
o
80 S _ 20—
w iz TN
£ 10 pay £c 110 \
Z g v g 2100
S -1 Es ' A
— 50 3 s> % t N
z | = R \
& 40 = 2 N
3 30 55 10 ‘
: E > Nl
& 20 e 60 S
3
10 1 O 50
. | sl !
0.010.02 0.050.1 0.2 05 1 23 5710 10 203050 100200 500 1k 2k3kSk7k 10k
COLLECTOR CURRENT ¢ (A} BASE TO EMITTER RESISTANCE Rae ()
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MITSUBISHI RF POWER TRANSISTOR

2SC1945

NPN EPITAXIAL PLANAR TYPE

OUTPUT POWER,

COLLECTOR OUTPUT CAPACITANCE VS. COLLECTOR EFFICIENCY
_ COLLECTOR TO BASE VOLTAGE VS. INPUT POWER
& 1000 v 24 — 100
= 700 Tc=25C Tc=25C
o
S {=1MHz f=27MHz .
500 9
s, 20t Vcc =12V Po. 80
Z 300 - L et — &
< z == ) e >
5 200 '; ,/ // 7c o E’
& ~~— o 16 4 7 = 60 &
2 ™~ « / o
S 100 =] ¥ s
5 10 ~ 3 / o
= < 12 0 ¢
5 0 — - = A 5
g ¥ i i | 3 8 20 3
O 20 } ; 1 3
= ! 4 i I 1
2 10 4t | | g | I Jo
“ 1 2 3 5 7 10 20 30 5070100 0 0.4 0.8 1.2 1.6 2.0
COLLECTOR TO BASE VOLTAGE Vcg (VI INPUT POWER Pin (W)
OUTPUT POWER VS. COLLECTOR
SUPPLY VOLTAGE
25 4 biv
Tc=25C Pin=0.5W ¢ l
t=27MHz T
20b Veo=12V // |
s ADJUSTMENT /// -0.2w
= vt i
< ‘ /// // 01w
/ & '~
5 A
g /////
. § 7% o
g ,/ LA
3 i
3
L |
8 10 12 14 16 18
COLLECTOR SUPPLY VOLTAGE Vec (Vi
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!E-.'I Sem lCOH Data Sheet No. 2N918

SEMICONDUCTORS
Type 2N918 Generic Part Number:
Geometry 0013 2N918

Polarity NPN

Qual Level: JAN - JANTXV REF: MIL-PRF-19500/301

Features: l Request Quotation .

e General-purpose low-power NPN
silicon transistor.

e Housedin TO-72 case.

e Also available in chip form using ‘\\*"\\"-\‘

the 0013 chip geometry. \ '\,\‘
e The Min and Max limits shown are \Y

per MIL-PRF-19500/301 which \‘s\,

Semicoa meets in all cases. kY

ro-72
Maximum Ratings
T, = 25°C unless otherwise specified
Rating ’ Symbol Rating Unit
Collector-Emitter voltage Veeo 15 Vv
Collector-Base Voltage Veso 30 \Y
Emitter-Base voltage Veso 3.0 Vv
Collector Current, Continuous I 50 mA
Power Dissipation, T, = 25°C p 200 mw
T
Derate above 25°C 1.14 mwW/°C
Power Dissipation, T, = 25°C p 300 mw
T

Derate above 25°C 1.71 mW/°C
Operating Junction Temperature T, -65 to +200 °Cc
Storage Temperature Tsto -65 to +200 °c




2 SEMICOA

&1 SEMICONDUCTORS

Electrical Characteristics
Te = 25°C unless otherwise specified

Data Sheet No. 2N918

OFF Characteristics ; Symbol  Min Max Unit
Collector-Base Breakdown Voltage
o =1.0 pA Vigryceo 30 - \Y
Collector-Emitter Breakdown Voltage
lc=30mA Vieryceo L = -V
Emitter-Base Breakdown Voltage
lc =10 pA ’ Veericeo =0 - i
Collector-Base Cutoff Current
Veg = 25V lcson 3.0 10 nA
Collector-Base Cutoff Current | ' A
Vg = 25V, To = 150°C (B9 k
Emitter-Base Cutoff Current
Veg =25V lee0 = \ L
ON Characteristics Symbol- Min Max Unit
Forward Current Transfer Ratio
‘C = 500 IJA, VCE = 10 V hFE1 10 == -
lC =3.0mA, VCE =10V hFEZ 20 200 A
lc=10mA, Ve =10V Nees 20 -
lC =30 mA, VCE'_' 1.0 V, TC = -5500 hFE4 10 - —-
Base-Emitter Saturation Voltage
lc=10mA, lg=1.0mA Vee(say 1.0 Vdc
Collector-Emitter Saturation Voltage
IC =10 mA, IB =1.0mA VCE(sat) 57 04 Vdc
Small Signal Characteristics Symbol Min Max Unit
)
Magnitude of Common Emitter, Small Signal, Short Circuit
Forward Current Transfer Ratio [heel 6.0 18
Vee =10V, Ic =4.0 mA, f= 100 MHz
Noise Figure
Vee =6V, Io=10mA, =60 MHz ok 6.0 dB
Small Signal Power Gain
Ves = 12V, I = 6.0 mA, f= 200 MHz e 8 dB
Collector - Base Time Constant e 25
Veg =10V, lg=4.0mA, f=79.8 MHz s - Ps
Oscillator Power Output
Veg = 15V, o= 8.0 mA, f> 500 MHz Po a0 i
Collector Efficiency . i 25
Veg =15V, Ic=8.0mA, f> 500 MHz )
Open Circuit Output Capacitance c 30 e
Veg =0V, Ig=0, 100 kHz < f< 1 MHz 0801 : P
Open Circuit Output Capacitance c i 17 e
Veg =10V, e =0, 100 kHz <f< 1MHz o - : P
Input Capacitance, Output Open Circuited C - -
Veg =05V, Ic=0, 100 kHz <f < 1MHz 18O : P




E SEMICOA

= SEMICONDUCTORS

Type 2N3866A
Geometry 1007

Polarity NPN

Qual Level: JAN - JANS

Data Sheet No. 2N3866A

Generic Part Number:
2N3866A

REF: MIL-PRF-1 9500/398'

Features:

e (General-purpose silicon transistor
for switching and amplifier appli-
cations.

e Housed in TO-39 case.

e Also available in chip form using
the 1007 chip geometry.

e The Min and Max limits shown are
per MIL-PRF-19500/398 which
Semicoa meets in all cases.

’. Request Quotation

TO-39

Maximum Ratings

Tc =25°C unless otherwise specified

Rating Symbol Rating Unit
Collector-Emitter Voltage Veeo 30 vV
Collector-Base Voltage Veso 60 \%
Emitter-Base Voltage Veso 35 V
Collector Current, Continuous Ic 04 A
Operating Junction Temperature T, -55t0 +175 °C
Storage Temperature Tste -55 to +175 °C




2 SEMICOA Data Sheet No. 2N3866A

&1 SEMICONDUCTORS

Electrical Characteristics
Tc = 25°C unless otherwise specified

OFF Characteristics ~ Symbol  Min_ - Max Unit
Collector-Base Breakdown Voltage v 50 . Y
lc = 100 pA, pulsed (BRICED
Collector-Emitter Breakdown Voltage
lc =5 mA, pulsed ’ Veericeo 2 W
Collector-Emitter Breakdown Voltage v 55
lc =40 mA, Vge = -5V, clamped (BRICEC
Emitter-Base Breakdown Voltage
I = 100 pA, pulsed ; Vierieso e, W
\C/::e:c;osr\[/Emltter Cutoff Current hLL » 100 uA
Collector-Emitter Cutoff Current
Vee =55V, Ty = +150°C cesz Y. = mA
Collector-Emitter Cutoff Current | D 20 A
Vg =28V oot H
ON Characteristics Symbol . - Min:... .. Max . . Unit
Forward Current Transfer Ratio

lc =50 mA, Vee = 5.0V (pulsed) Pres 25 200

lc =360 MA, Ve = 5.0 V (pulsed) Pees 8.0

lc =50 mA, Vee=5.0 V (pulsed), Ta=-55°C HEN 12
Collector-Emitter Saturation Voltage

lc =100 mA, Iz =10 mA (pulsed) Veesay — 1.0 Vdc
Power Output

Vee =28V, Py =0.15 W, f =400 MHz Piout 1.0 20 w
Power Output

Ve =28V, Py =0.075 W, f = 400 MHz Powi 0.5 W
Collector Efficiency

Ve =28V, Py =0.15 W, f =400 MHz n, 45 %
Collector Efficiency

Ve =28V, Pn=0.075 W, f =400 MHz Ny 40 -— %
Small Signal Characteristics Symbol Min Max Unit
Magnitude of Common Emitter, Small Signal, Short Circuit

Current Transfer Ratio |heg] 4.0 75

lc =50 mA, Ve =15V, f=200
Open Circuit Output Capacitance

2 Voo = 28 VﬁE -0 Coso 35 pF
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