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VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, industrial
and military transmitters with a nominal supply voltage of 12,5 V. The transistor is resistance stabilized.
Every transistor is tested under severe load mismatch conditions with a supply over-voltage to 15 V.
Matched hg g groups are available on request.

It has a plastic encapsulated stripline package. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to T}, = 26 °C

mode of operation [Vgg|  f PL Gp A zy ds
v MHz w dB % 2 9 dB
c.w. {class-B) 125| 175 45 > 501> 75]1,2+j14126—j1,2 -
s.s.b. {class-AB) 12,6 |1,6—28{3—30 (P.E.P.) | typ. 19,5 | typ. 35 — - typ. —33
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-56.
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When locking is required an adhesive is preferred instead of a lock washer.
Torque on nut: min. 1,5 Nm Diameter of clearance hole in heatsink: max, 4,9 mm.
{15 kg cm) Mounting hole to have no burrs at either end.
max. 1,7 Nm De-burring must leave surface flat; do not chamfer or
(17 kg cm) countersink either end of hole.
PRODUCT SAFETY This device incorporates beryltium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Collector-base voltage (open emitter)

peak value VcBoM — max. 36 V
Collector-emitter voltage (open base) VcEo max. 18 v
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) Icay)  max. 8 A
Collector current (peak value); f = 1MHz Iem max. 20 A
Total pawer dissipation at Ty, = 70 °C

{21 MHz; Veg S 15V: Rih mb-h £ 0,3 K/W

Derate by 0,5 W/K  for 50 oC = Th = 100 °C Proe max, 65 W

7267089 72870701

150 l , D.C.SOAR] {

1 Ic Th=70°C
Vee S15V {A) o
| — R -1<0,3
Feot £> 1MHz 7 th mb-h $0,3°C/W
(w)
6 SN T B
5
100 - -
short time operation NG
VSWR >3 T 1= 4 E—
3Ip—— ]
50 S
normal operation 2 Bm—
VSWR <3
% 50 T.°C) 100 !
b 5.6 7 8810  veg(v) 20
Storage temperature Tetg -65 to +200 ©°C
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V.H.F. power transistor T 33 // L BLW60

CHARACTERISTICS Tj = 25 OC unless otherwise specified
Breakdown voltages

Collector-base voltage

open emitter; Ig = 100 mA V(BR)CBO > 36 V
Collector-emitter voltage
open base: Ig = 100 mA V(BR)CEO > 18V
Emitter-base voltage
open collector; Ig = 25 mA V@BR)EBO > 4 Vv
‘Transient energy
L =25 mH; f = 50 Hz
open base E > 8 ms
~VRe = 1,5 V;Rgg =33Q E > 8 ms
D.C. current gain
Ic=1A:Vgg= 5V hpg 20 to 100
D.C. current gain ratio of matched devices
Iec=1A;Vgg= 5V hpg1/hpga< 1,2
Transition frequency
Io=6A;Vog =10V fr typ. 550 MHz

Collector capacitance at f = 1 MHz

Ig=1l=0;Vgg=15V Ce t<YP‘ 120 pF

160 pF

Feedback capacitance

IC = 200 mA; VCE =15V Cre typ. 80 pF
Collector-stud capacitance Ces typ. 2 pF

- 1976 561
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F APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)

Ty, =25 0C )

f Vee| PL| Ps G ic n % Zy
MHz V| wl|l w dB A % Q Q
175 | 125| 45| <142 560 | <48 >75 | 12+j14 | 26-j12

C9

500
500

R2

c8 ;
7 72617170

L4

Fig. 6 Test circuit; c.w. class-B,

List of components:

G1 =2 to 20 pF film dielectric trimmer

C2 = 4 to 40 pF film dielectric trimmer

C3 =C4 = Cb = C6 = 56 pF ceramic capacitor
C7 = 100 pF ceramic capacitor

CB = 100 nF polyester capacitor

C9 = 4 to 80 pF film dielectric trimmer

C10 = 4 to 60 pF film dielectric trimmer

L1 =1% turns enamelled Cu wire (1,6 mm); int. dia. 6,0 mm; length 4 mm; leads 2 x 5 mm
L2 = 7 turns closely wound enamelled Cu wire (0,56 mm); int. dia, 3,0 mm; leads 2 x 5 mm
L3 = L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

LS = bifilar wound enamelled Cu wire (1,0 mm); see figure on

R1 = 10 £ carbon resistor

R2 = 4,7 £ carbon resistor

N ber 1981 563
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APPLICATION INFORMATION (continued) N

- 123mm >

(1
gl
;

C1 L3 _Z
. E C3ﬂ§ CSﬂ @ 55mm
° o o S °
- '} -
e I+ T -0 (e]
|y

i 7266945
ground plane removed

}__
ﬁl

LS

7261715

7266943

The circuit and the components are situated on one side of the epoxy fibre-glass board,
the other side being fully metallized to serve as earth. Earth connections are made by
means of hollow rivets.
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V.H.F. power transist..

72670751
0 EENE ‘
VC(‘=1 '5V‘/ Pa
Yy 9
P "l 2,5V
w) A4
40 A oy At Py, =45 W and Voo = 12,5 V, the
y output power at heatsink temperatures
,' Ve =125V between 25 °C and 70 OC relative to
y = that at 25 OC is diminished by
7 = ] M- 60 mW/K
Vi < (%!
20 501
typ. values 1
=175 MHz 11
Th=25° 1]
Reh mb-n <0,3°¢/ w1
LI T TITTT
o LI T 1T TTTT
0 10 Ps(W) 20
60 72891723
=175 MHz R.FE.SOAR
Th=70°C Thetransistor has been developed for
P Rthmb-h < 0,3 °C/W use with unstabilized supply voltages.
Foom | Vecnom =125V As the output power and drive
W) nom = 12, put power a rive power
Psnom =P at Voo = increase with the supply voltage, the
125V and VSWR=1 nominal output power (Pypgm) must
50 be derated in accordance with the ad-
jacent graph for safe operation at sup-
ply voltages other than nominal.
VSWR =10 The graph shows the allowable output
power under nominal conditions as a
h N L function of the supply overvoltage ratio
g with VSWR as parameter. The graph
40 applies to the situation in which the
drive (Pg/Pghom) increases linearly
with supply overvoltage ratio
(Vee/Vecnom)-
]
11 Psnom 1,2
30 -
10 141 h_ 1,2
VCCnom
September 1974 565
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0 100 §(MHz) 200 0 100 §(MHz) 200
Fig. 10 Input impedance {series components). Fig. 11 Load impedance (series components).
30 7267079.2
Gp
(dB)
Conditions for Figs 10, 11 and 12:
Typical values; Vo = 12,6 V; P =45 W;
20 Th=2509C
Y
\
A
\
\
10
\\
0
0 100 ¢(MHz) 200
Fig. 12.
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V.H.F. power transistor 86D 01478 —D T 33‘// BLW60

APPLICATION INFORMATION (continued)

R.F. performance in s.s.b. class-AB operation

Vee = 12,5 V; T, up to 25 OC; Rth mb.h < 0,3 K/W
4 = 28,000 MHz; f2 = 28,001 MHz

output power Gp Ndt d3 dg lo(zs)
w dB % dB * dB * mA
3 to 30 (P.E.P.) I typ. 19,6 | typ. 356 l typ. —33 l typ. ~36 l 25

Test circuit; s.s.b. class-AB.

Ri=
R 500
s= Ct
500 ;F" u TUT, 0
_@_.. 1YY Y\
—- -]. 42 LZE] R
c2 -l-cs 7 A 1
—0 +Vg=125V .—’cr;'_—
RS
»_| —0
TR2 s +Vg=12,5V
2266944
bias
R6

List of components on

* Stated intermodulation distortion figures are referred to the according leve! of either of the equal
amplified tones. Relative to the according peak envelope powers these figures should be increased
by 6 dB,

This Materi al
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APPLICATION INFORMATION (continued)
List of components:

Trl =Tr2 =BD137

Cl = 100 pF air dielectric capacitor (single insulated rotor)

Cc2 = 27 pF ceramic capacitor

C3 = 180 pF ceramic capacitor

C4 = 100 pF air dielectric capacitor (single non-insulated rotor)
C5 =C7 = 3, 9 nF polyester capacitor (£10%)

C6 = 2 x 270 pF polystyrene capacitors in parallel

C8 =C15 =C16 = 100 nF polyester capacitor (+10%)

C9 = 2, 2 pF moulded metallized polyester capacitor

Cl10 = 2 x 385 pE film dielectric trimmers in parallel

Cll = 68 pF ceramic capacitor

Cl2 = 2 x 82 pF ceramic capacitors in parallel

Cl3 = 47 pF ceramic capacitor

Cl4 = 385 pF film dielectric trimmer

L1= 88 nH; 3 turns Cu wire (1, 0 mm); internal diameter 9 mm; coil length 6, 1 mm;

leads 2 x 5 mm
L2=15=  ferroxcube bead, grade 3B (code number 4312 020 36640)

L3 = 68 nH; 3 turns enamelled Cu wire (1, 6 mm); internal diameter 8 mm;
coil length 8,3 mm; leads 2 x 5'mm

L4 = 96 nH; 3 turns enamelled Cu wire (1,6 mm); internal diameter 10 mm;
coil length 7,6 mm; leads 2x 5 mm

Rl = 27 Q carbon resistor (+5%)

R2 = 4,7 @ carbon resistor (+5%)

R3 = 1,5 kS carbon resistor (£5%)

R4 = 10 2 wire-wound potentiometer (3 W)

RS = 47 Q wire-wound resistor (5,5 W)

R6 = 150  carbon resistor (5%)

668 September 1974
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V.H.F, power transistor 86D 01480 D 7 ‘33 ~// BLW60
1
0 718700, % 60 72670783
intermodulation distortion double -tone efficiency
versus output power? versus output power
:: typ. values Mgy | Yec =125V
Vec =12,5V ¥, = 28,000 MHz
Bl | ¢ 26,000 MHz (%) | £, = 26,001 MHz
f2= 28,001MH2 Th=25°C
~20 Th=25°C Rih mb-n SO3K/W
Rth mb-n S03K/W 401cz6=25mA
Ic(zs)=25mA >
1
! y A
—1\93 typ
\ A Y
\ A Y’
~40 20
s AN i p, /)
- - y
A
V
- 0
60 0 20 RER (W) 40 0 20 PER(W) 40
0 12670731 60 72670761
intermodulation distortion double ~tone efficiency
versus output powerl} versus output power
g:’ typ. values Ny, |VYec =135V
(din Vec =135V o3t | f,=28,000 MHz
f, = 28,000 MHz (%) f,=28,001 MHz
f,=28,001MHz T,=25°%
0| Th=25°C 20| Renmb-n SO3K/W
Rin mb-n SO3K/W Icizs)=25mA
IC(ZS) =25mA - —
|
! / o
- Nd; typ L
A N\ A P
-40 4 20 A
—d N A y4
-~ Y
l’
604 20 RER(W) 40 % 20 PER(W) 40

1) Stated intermodulation distortion figures are referred to the according level of either
of the equal amplified tones. Relative to the according peak envelope powers these
figures should be increased by 6 dB.
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30 7267082

power gain versus frequency

G

P typ——
(dB) —

\‘
N
20 \\
10
.
0
1 10 f (MHz) 102

S.S.B. class AB operation
Conditions:
Py, =30 W (PEP) P, =35 W (PEP)
Veo =12,5V Vece = 13,5V
Igzs) =25 mA Ic(zsy =25 mA
Th =25 0OC Th =25 ©C
Rth mb-h £ 0,3 K/W Rth mb-h £ 0,3 K/W
Z1, = 1,9Q Z1. = 1,9Q

The curve (both conditions) holds for an unneutralized amplifier.

6570 September 1974 (
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V.H.F. power transistor ooL Li14bZ D 7=-33 -/{ BLW60
10 7267081
input impedance (series compo-
i nents) versus frequency
i N [ T 117
@) N typical values
7,5 ‘\\<?
AN
\ >
N,
5 N
B
L N g
2,5 pd ' NN ¥
7 : S .
‘\\ !
\ :
0
1 10 f (MHz) 102
S.S.B. class AB operation
Conditions:
Pr, =30 W (PEP) Py, =35 W (PEP)
Voo =12,5V Veo =13,5V
Ic(zs) =25 mA Ic(zs) =25 mA
Th =25 oC Th =25 oQ
Rth mb-h S 0,3 K/W Rth mb-h = 0,3 K/W
Zy, = 1,9Q Zy, = 1,9Q

The curve (both conditions) holds for an unneutralized amplifier.
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