BLWS50F

H.F./VH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxlal transistor primarily intended for use in class-A, AB and B operated,
industrial and military transmitters in the h.f. and v.h.f. band. Resistance stabilization provides
protection against device damage at severe load mismatch conditions. Matched hgg groups are
available on request.

It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance

mode of operation | Vg f PL Gp Ndt Ic |lc(zs)| d3 Th
\% MHz w dB % A | mA dB oC
s.s.b. (class-A) 45 16-28 | 0-16 (P.E.P.) |> 19,5 — 1,2 - < -40{70
s.s.b. (class-AB) 50 1,6-28 |10-65 (P.E.P.) [typ. 18 [typ.45*|1,45] 50 |typ. —30(25
* At 65W P.E.P.
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-123.
— < 0,14
- -_:— ceramic
—— ?
25,2 111 1 98
max 18’42 max
= BeO
] metal 7277386.2 -—
Torque on screw: min. 0,6 Nm (6 kg cm)
I<— 10,0 max —f max. 0,75 Nm (7,5 kg cm)
b | '
2,54 I | 450 4 Recommended screw: cheese-head
f - 405 75 4-40 UNC/2A
* max
t Heatsink compound must be applied sparingly

and evenly distributed.

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.
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BLWS50OF

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Collector-emitter voltage (Vgg = 0)

peak value VCESM max. 110 v
Collector-emitter voltage (open base) VcEO max. 55 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) Ic(AV) max. 25 A
Collector current {peak value); f > 1 MHz lem max. 75 A
D.C. and r.f. {(f > 1 MHz) power dissipation; Typ, = 25 ©C Piot: Prf  max. 94 W
Storage temperature Tstg —65 to + 150 OC
Operating junction temperature T] max. 200 °C

3 7282818 150 7282819

L~ Tmb=
N | \ [25°%
\
lc W Prt
(A) \ (W)
Th=70°C \\
1 100 h
~
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h i N
\ -~
N
N
50 ~
[
10-! ) 0
10 Vg (V) 10 0 50 T,(°%C) 100
Fig. 2 D.C. SOAR. Fig. 3 Power derating curves vs. temperature.

I Continuous d.c. and r.f. operation
Il Short-time operation during mismatch

THERMAL RESISTANCE (dissipation = 54 W; T, = 86 ©C, i.e. T, = 70 °C)

From junction to mounting base
(d.c. and r.f. dissipation) Rthjmb = 2,1 K/W

From mounting base to heatsink Rthmb-h = 0,3 KW
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H.F./V.H.F. power transistor

BLWSOF

CHARACTERISTICS

Tj =250C

Collector-emitter breakdqwn voltage
VBE =0; Ic=25mA

Collector-emitter breakdown voltage
open base; | = 100 mA

Emitter-base breakdown voltage
open collector; Ig = 10 mA
Collector cut-off current
VBe =0;Vgg =55V
Second breakdown energy; L = 26 mH; f = 50 Hz
open base
Rge=10Q
D.C. current gain*
Ic=12A;Vcg=5V

D.C. current gain ratio of matched devices*
Ic=12A;Vcg=5V

Collector-emitter saturation voltage*
Ic=3,0A;13=06A

Transition frequency at f = 100 MHz*
—lg=12A;Vpg=45V
—-lg=4,0A; Veg =45V

Collector capacitance at f = 1 MHz
lg=1g=0;Vcg=45V

Feedback capacitance at f = 1 MHz
Ic=50mA; Vg =45V

Collector-flange capacitance

* Measured under pulse conditions: tp <200 us; § <0,02.

V(BR)CES
V(BR)CEO
V(BR)EBO
Ices

Esgo
ESBR

hre

hre1/hFE2
VCEsat

f.r

> 110 V
> 55 V
> 4V
< 10 mA
> 8 mJ
> 8 mJ
typ. 25

15 to 100
< 1,2
typ. 1,2V
typ. 490 MHz
typ. 540 MHz
typ. 53 pF
typ. 35 pF
typ. 2 pF

November 1980
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BLW50F
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Fig.4 Vcg=40V; Ty =25 °C.
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Fig. 6 Typical values; f= 100 MHz; TJ- =2590C,

7282821
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Fig. 5 Typical values; T = 25 oC.

300 7282823
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200

100

0

0 25 veg (V)
Fig. 7 Ig=1lg=0;f=1MHz; T =25 OC.
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H.F./V.H.F. power transistor BLW50OF

APPLICATION INFORMATION
R.F. performance in s.s.b. class-A operation (linear power amplifier)
Vce =45 V; f1 = 28,000 MHz; f2 = 28,001 MHz

output power Gp Ic dz* dg* Th
w dB A dB dB oC
> 16 (P.E.P.) > 195 ‘ 1,2 l —40 ‘ <-40 I 70
typ. 17 (P.E.P.) typ. 20,5 1,2 —40 <-40 70
L4 9
—— Y\ ] “—-—O 500

c8

508 L3

Y

cé
— R

c7 R3
————R

L0 +vc 7282816

Fig. 8 Test circuit; s.s.b. class-A.

List of components in Fig. 8:

C1=C2=10to 780 pF film dielectric trimmer
C3 = 22 nF ceramic capacitor (63 V)

C4 =4,7 uF/16 V electrolytic capacitor

C5 =1 uF/75 V solid tantalum capacitor

C6 = C7 = 47 nF polyester capacitor {100 V)
C8 =68 pF ceramic capacitor (500 V)

C9 = 3,9 nF ceramic capacitor

L1 = 3 turns closely wound enamelled Cu wire {1,0 mm); int. dia. 9,0 mm; leads 2 x 5 mm

L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L3 = 1,05 uH; 15 turns enamelled Cu wire (1,0 mm); int. dia. 10,0 mm; length 17,4 mm; leads 2 x 5 mm
L4 = 162 nH; 6 turns enamelled Cu wire (1,0 mm); int. dia. 7,0 mm; length 11,6 mm; leads 2 x 5 mm
R1 = 1,6 ; parallel connection of 3 x 4,7 £ carbon resistors (+ 5%; 0,125 W)

R2 =47 Q carbon resistor (+ 5%; 0,25 W)

R3 = 4,7 Q carbon resistor (+ 5%; 0,25 W)

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB.
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BLW50F

20 7282828
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Fig. 9 Intermodulation distortion {see note on page 5) as a function of output power. Typical values;
Vce =45 V; f1 = 28,000 MHz; f3 = 28,001 MHz; Th=700C.
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H.F./V.H.F. power transistor BLWS5OF

R.F. performance in s.s.b. class-AB operation {linear power amplifier)
VcE =50 V; f1 = 28,000 MHz; f5 = 28,001 MHz

output power Gp ™ | gt (%) Ic(A) dz* dg* Icizs) | Th
w dB at 65 W P.E.P. dB dB mA oC
10 to 65 (P.E.P.) 'typ. 18 | typ. 45  typ. 1,45 I typ. —30| <-30 i 50 I 25

-0 500
500
temperature O +Vee
compensated bias
(R{<0,1Q2)
7282817

Fig. 10 Test circuit; s.s.b. class-AB.

List of components:

C1=C2=10to 780 pF film dielectric trimmer
C3 = C5 = C6 = 220 nF polyester capacitor

C4 = 120 pF ceramic capacitor {500 V)

C7 = 150 pF ceramic capacitor {500 V)

C8 =47 uF/63 V electrolytic capacitor

C9 = 3,9 nF ceramic capacitor

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

L3 =9 turns enamelled Cu wire (1,0 mm); int. dia. 10 mm; length 14,5 mm; leads 2 x 5 mm
L4 = 6 turns enamelled Cu wire (1,0 mm); int. dia. 6,5 mm; length 11,0 mm; leads 2 x 5 mm

R1=2,4 Q; parallel connection of 2 x 4,7 £ carbon resistors
R2 = 39 §2 carbon resistor

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB.
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BLWS5OF
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Fig. 11 Intermodulation distortion as a
function of output power*.

Conditions for Figs 11 and 12:

7282825
50 20
G .
P o m— ” Gp
S
o (dB)
Tdt
(%) 7 18
I/,
/
25 / 10
Ndt
/
5
0 0
0 25 50 75

P.E.P. (W)
Fig. 12 Double-tone efficiency and power
gain as a function of output power.

VCE =50 V; ig(zs) = 50 mA; f1 = 28,000 MHz; f5 = 28,001 MHz; T, = 25 OC; typical values.

Ruggedness in s.s.b. operation

The BLW5SOF is capable of withstanding ful! load mismatch (VSWR = 50 through all phases) up to

45 W (P.E.P.) under the following conditions:

Ve =50 V; f1 = 28,000 MHz; fy = 28,001 MHz; T, = 70 °C; R¢p mp-h = 0,3 K/W.

556
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H.F./V.H.F, power transistor BLWS50F

30 7282826 20 7282827
X\
Gp — X N\
L .
(dB) ™ Q)
\
20 10 \\
A\
\
N
10 0 ’
i
14
/]
0 -10 )
1 10 ¢(MHz) 102 1 10 f(MHz) 10
Fig. 13 Power gain as a function of frequency. Fig. 14 Input impedance (series components)

as a function of frequency.
Figs 13 and 14 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation.

Conditions for Figs 13 and 14:
VCE =50 V; Ic(zg) =50 mA; P =60W; T, =25 0C; Z| = 16 L.
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BLWS89

PSR

_UHF. POWER TRANSISTOR

1

N-P-N silicon planar epitaxial transistor suitable for transmitting applications in class-A, B or C in the -
u.h.f. and v.h.f. range for a nominal supply voltage of 28 V. The transistor is resistance stabilized and,
is guaranteed to withstand infinite VSWR at rated output power. High reliability is ensured by a gold

sandwich metallization.

stud.

QUICK REFERENCE DATA

The transistor is housed in a %" capstan envelope with a ceramic cap. All leads are isolated from the :

R.F. performance up to Tp, = 25 OC in an unneutralized common-emitter class-B circuit

mode of operation VeE f PL Gp n
\% MHz W dB %
cw. R a | 2 | >12 | ss

MECHANICAL DATA
Fig. 1 SOT-122.

Dimensions in mm

t _
1,52 _:D .
j 017

e
9 min (4x) 15n o1
,5 max N
8—32fNC ”l = | cerami¢ -
¥ . ]
28,2 | 1
25,4 -
} HE
—}- BeO
(3,3 |- metal —
1 —
I 12 —
e . 1 t—
—
e f gg _;_ - g ng
5,6
17,6 max i 7Z76390.1 ™ max
- 28,2
25,4
Torgue on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: méx. 4,2 mm.
(7,5 kg cm) ~ Mounting hole to have no burrs at either end. )
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or
(8,5 kg cm) . countersink either end of hole. :
When locking is required an adhesive is preferred instead of a lock washer.
CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.
September 1981 1



BLWS89

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage

{peak value); Vgg =0 VCESM max. 60 V
open base VCEO max. 30 Vv
Emitter-base voltage (open collector) VEBO max. 4V
Collector current
d.c. or average icilg(ay) max. 0,32 A
(peak value); > 1 MHz Icm max. 1,0 A
Total power dissipation (d.c. and r.f.) up to Tpp = 50 °C Piot max. 96 W
Storage temperature Tsig —65to + 150 °C
Operating junction temperature Tj max. 200 °C
) 1283364 15 7283367
!
c P
tot
A
(A) (W)
1
10
0,5 5 ™S
Tmp <50°C

Th =70 OC
o 5 ° 50
0 20 30 0 o 100
Vee (V) T (°C)
Fig. 2 D.C. SOAR. Fig. 3 Power derating curve vs. temperature.

THERMAL RESISTANCE (dissipation = 3,5 W; Tryp = 72 ©C, i.e. T =70 ©C)

From junction to mounting b_a‘se
(d.c. and r.f. dissipation) Rthjmb = 13,0 K/W*

‘From mounting base to heatsink Rthmb-h = 06 K/W*

* K/W is Sl unit for °C/W.

April IQB(W (



U.H.F. power transistor

BLW89

CHARACTERISTICS
Tj=250C
Collector-emitter breakdown voltage

VBe=0;lc=2mA V(BRICES > 60 v
Collector-emitter breakdown voltage
open base; Ic = 10 mA V(BR)CEO >~ 30 v
Emitter-base breakdown voltage
open collector; Ig = 1 mA V(BR)EBO > 4V
Collector cut-off current
VBe=0;Vcg=30V IcES < 1 mA
" Second breakdown energy; L = 25 mH: f = 50 Hz
" open base Esgo > 05 mJ
Rge=10Q Esgr > 0,5 mJ
D.C. current gain *
- typ. 40
Ic=0,15A;Veg=5V hrg 10 to 100
Collector-emitter saturation voltage *
Ic=05A;1g=0,1A VCEsat typ. 09V
Transition frequency at f = 500 MHz *
—-lg=0,15A;Vcg=28V fr typ. 1,20 GHz
—lg=050A;Vcg=28V fr typ. 0,85 GHz
Collector capacitance at f = 1 MHz
Ig=1g=0;Vcg=28V Ce typ. 5,5 pF
Feedback capacitance at f = 1 MHz
Ic=10mA; Vg =28V Cre typ. 2 pF
Collector-stud capacitance Ces typ. 2 pF
—
* Measured under pulse conditions: tp < 200 us; 6 <0,02.
w ( April 1980



BLWS89
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Fig. 4 Typical values; Tj= 25 OC.
. 7283373
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Fig. 8 Vg =28 V; f = 500 MHz; T; = 25 °C.
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VeV
Fig. 5 Ig = lg=0;f=1MHz; Tj = 25 °C.
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U.H.F. power transistor ) BLW89

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=250C

F(MHz) | Vee ) [pLw) | psw) Gp(dB)I cia ne | T | Ze

470 28 2 < 013 > 12 < 0,145 > 650 |30~-j0,4 | 12+j45
470 28 2 typ. 0,09 typ. 13,5 [ typ. 0,135 typ. 53 - -
L6 (o]
— e ©) 500
(o4}
50

R2 3PcCSs

Nl

[
+ . ‘ I
7283376 7L c4 R3
1 I

L5

— o *vec

Fig. 7 Test circuit; c.w. class-B.

List of components:

C1=C5=C6 =14 to 55 pF film dielectric trimmer (cat. no. 2222 809 09001)

C2=2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002)

C3= 100 pF ceramic feed-through capacitor

C4 = 100 nF polyester capacitor

L1 = stripline (34,8 mm x 6,0 mm)

L2 = L5 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640}

L3 = stripline (12,0 mm x 6,0 mm)

L4 =220 nH; 10 turns enamelled Cu wire (0,35 mm) closely wound around R2

L6= 29 nH; 3 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 3,6 mm:; leads 2 x 4 mm
L1and L3 arestriplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric
(er = 2,74); thickness 1/16”

R1= 100 2 carbon resistor

R2= 10 k§2 carbon resistor (style CR37)

R3=10 £ carbon resistor

Component layout and printed-ciyrcuit board for 470 MHz test circuit are shown in Fig. 8.

Hilil
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BLWS89

94

L4//R2 C3

7283375

7283374

Fig. 8 Component layout and printed-circuit board for 470 MHz test circuit.

The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.

April 1980



U.H.F. power transistor BLW89

7283370 30 7283366
4
Gp
PL (dB)
(W)
b
3 i : 20
typ A 100
/ G
74 p
n
Py
/ (%)
2 ]
7 10 - ™ 50
,/
1 fl/
0 0 ; 0
0 0,1 02 p_ (W) 03 0 PLw) 4

Fig. 9 Vog =28 V; f =470 MHz; Th=250C. Fig. 10 Typical values; Vcg =28 V; f = 470 MHz;
Th=250C.
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BLWS89

5 ] 7283365 150 7283368
|
—1 fi
Tie Xj Ry, XL
() ()
-
0 100
NI X
— L NAL
A
A
l .
-5 4 50
L NR |
X; N
-—
-
-10 0
200 400 { (MHz) 600 200 400  {(mpz) 600
Fig. 11 Input impedance (series components). Fig. 12 Load impedarice (series components).
30 7283369
Gp
(dB)
20 PN Conditions for Figs 11, 12 and 13:
™ Typical values; Veg =28 V; Py =2 W;
h Th=250C.

Ruggedness

The BLW89 is capable of withstanding full

load mismatch (VSWR = 50 through all phases)

10 up to 2 W under the following conditions:
VCE = 28 V; f = 470 MHz; T, = 70 °C;

Rth mb-h = 0,6 K/W. .

200 400 ¢ (mHz) 600

Fig. 13. p
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BLW90

U.H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor suitable for transmitting applications in class-A, B or C in the
u.h.f. and v.h.f. range for a nominal supply voltage of 28 V. The transistor is resistance stabilized and
is guaranteed to withstand infinite VSWR at rated output power. High reliability is ensured by a goid
sandwich metallization.

The transistor is housed in a %" capstan envelope with a ceramic cap. All leads are isolated from the
stud.

QUICK REFERENCE DATA

R.F. performance up to Ty, = 25 OC in an unneutralized common-emitter class-B circuit

mode of operation VcE f PL Gp ' n
\ MHz w dB %
c.w. ' 28 | . 470 l 4 | >1 >55
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-122.
i
1 ~ 1.52 —:D 0,17
| eg '?(4) * 15 o | O
min (4x ,5 max
8-32UNC - |“ ceramic
‘ i b
28,2 . 65
254 N 'l 82 | ==
T -
' b f —- BeO
3,05 . (3,3l metal —
~ 12 —
I e 1 ——
1 : —
3,2|
- g'g - - 2.8 -r
—- 5’6 -
-|7,6 max |-=— 7276390.1 max
28,2
25,4
Torque on nut: min. 0,75 Nm ] Diameter of clearance hole in heatsink: max. 4,2 mm.
(7,5 kg cm) Mounting hole to have no burrs at either end.
max. 0,85 Nm - De-burring must leave surface flat; do not chamfer or
(8,5 kg cm) countersink either end of hole.

\

When focking is required an adhesive is preferred instead of a lock washer.

CAUTION This device incorporates beryllium oxide, the dust of which is toxw The device is entirely
safe provided that the BeO disc is not damaged.

September 1981 1



BLW90O

RATINGS
Limiting values in accordance with the Absalute Maximum System {IEC 134)
Collector-emitter voltage

(peak value); Vgg = 0" VCESM max. 60 Vv
open base VcEOo max. 30V
Emitter-base voltage {open collector) VEBO max. 4V
Collector current
d.c. or average Igilg(av) max. 0,62 A
{peak value); f > 1 MHz Icm max. 20 A
Total power dissipation (d.c. and r.f.) up to T, = 26 ©C Piot max. 186 W
Storage temperature Tstg —65 to + 150 °C
Operating junction temperature T max. 200 °C
, 2283381 30 7283352
|
¢ Ptot
(A) (W)
1
Tob =25 °C 20
KV
N
05 N , T PN
Th = 70 OC ~
10 P
P
I
o1 5 0 20 30 ° 0 50 ' 100
o
Vce (V) ) Th (°C)
Fig. 2 D.C. SOAR. Fig. 3 Power derating curves vs. temperature.

| Continuous d.c. and r.f. operation
11 Short-time operation during mismatch
THERMAL RESISTANCE (dissipation =6 W; Ty, = 73,6 OC, i.e. Ty, = 70 °C)

From junction to mounting base
(d.c. and r.f. dissipation) Rthjmb = 9,0 K/w*

From mounting base to heatsink Rth mb-h = 0,6 K/w*

* K/W is Sl unit for OC/W.
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U.H.F. power transistor

BLW90

CHARACTERISTICS

Tj=25 ocC

Collector-emitter breakdown voltage
VBe=0;Ic=4mA *

Collector-emitter breakdown voltage
open base; Ic = 20 mA

Emitter-base breakdown voltage
open collector; Ig =2 mA

Collector cut-off current
VBe=0;Vgg=30V

Second breakdown energy; L = 26 mH; f = 50 Hz
open base
RRe=10Q

D.C. current gain *
Ic=03A;Vgg=5V

Collector-emitter saturation voltage *
lc=10A;1g=0,2A

Transition frequency at f = 500 MHz *
—lg=03A;Vcg=28V
—lg=10A;Vcg=28V

Collector capacitance at f = 1 MHz
lg=1lg=0;Veg=28V

Feedback capacitance at f = 1 MHz
Ic=20mA; Vg =28V

Collector-stud capacitance

* -Measured under pulse conditions: tp <200 us; § <0,02.

V(BR)CES
V(BR)CEO
V(BR}EBO
Ices

Espo
ESBR

hrE

VCEsat

fr

> 60 V
> 30V
> 4V
< 2 mA
> 1T md
> 1T md
typ. 40

10 to 100
typ. 09 Vv
typ. 1,2 GHz'
typ. 0,9 GH:z
typ. 8,4 pF
typ. 3,6 pF
typ. 2 pF
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Fig. 4 Typical values; Tj =250C. Fig. 5 Ig=1g=0;f=1MHz; Tj =250C,
7283360
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typ
\
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I N
05
0
0 0,5 “lg (A) 15

Fig. 6 Vg = 28 V; f = 500 MHz; T = 25 °C.
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U.H.F. power transistor o BLW90 '

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=250C .

f(MHz)lVCE_(V) | PL (W) | PsW) Gy (dB) l ic(A) (%) ‘ 7 Q) |z_L‘(m
470 28 l 4 |< 032 > 11 | < 026 > 55 |17+j18 |8+j26 .
470 28 4 typ. 0,23  typ. 12,5 | typ.0,25 typ.58 - -
_rYYY\__H5OQ
¢

son@_ﬂw—

2'cs

Nl

\AAAS
—
wm
Nl

[
Feca R2

7283363 % _I

L7

— o +v¢c

Fig. 7 Test circuit; c.w. class-B. .

List of components:

C1=C5=C6 = 1,4 t0 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001)

C2= 2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002)

C3= 100 pF feed-through capacitor

C4 =100 nF polyester capacitor

L1 = stripline (34,8 mm x 6,0 mm)

L2= 320 nH; 13 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 4 mm; leads 2 x 4 mm
L3 = L7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L4 = stripline (12,0 mm x 6,0 mm) R

L5 = 265 nH; 13 turns closely wound enamelied Cu wire (0,35 mm); int. dia. 3,6 mm; leads 2 x 4 mm
L6= 29 nH: 3 turns closely wound enamelled Cu wire {1 mm); int. dia. 3,5 mm; leads 2 x 4 mm

L1 and L4 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric
(e = 2,74); thickness 1/16".",

R1= 100 £ carbon resistor
R2= 10 2 carbon resistor

Component layout and printed-circuit board for 470 MHz test circuit are shown in Fig. 8.
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BLWS0

94 -

7283361

-

= 7283362

=3

- N

- Fig. 8 Component layout and printed-circuit board for 470 MHz test circuit.
The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between u pper and lower sheets.
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U.H.F. power transistor B LWQ 0

7283357 7283354
15 T
|
L |G
10 - P e
Gp a
PL (dB) S
) ..
(W) N
7.5 - 10 100
typ ]
/,/ K
' (%)
5 4
/
5 50
/
2,5 4 1"
y4
7
0 0 0,75 0o 5 100
0 0,25 5 ,
Pg (W) PL(W)

Fig.9 Vcp=28V;f=470 MHz; T,=25°C.  Fig. 10 Typical values; Vce =28 V; f=470 MHz;
Th=250°C.
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BLW90

7283356 ‘ 7283355
5 50
X R, X XL
(Q) Q
(2) \\
2,5 37,5
| fi . -
7
1/ \R L
0 L+ 25 ~
% pd
LA
N
-2,5 12,5 ~
N
-5 0
200 300 400 500 200 300 400 500
f (MHz) f (MHz)
Fig. 11 Input impedance (series components). Fig. 12 Load impedance (series components).
7283353 ’
30
GP
(dB)
N ‘ Conditions for Figs 11, 12 and 13:
20 P
| Typical values; Vcg =28 V; P =4 W;
N N . Th =25 OC.
Ruggedness
The BLW9O is capable of withstanding full
load mismatch (VSWR = 50 through all phases)
10 up to 4 W under the following conditions:
VcE =28 V; f =470 MHz; T, = 70 °C;
Rth mb-h = 0,6 K/W.
0
100 300 ¢ (mnz) 500
Fig. 13.
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BLWO1

UH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor suitable for transmitting applications in class-A, B or C in the
u.h.f. and v.h.f. range for a nominal supply voltage of 28 V. The transistor is resistance stabilized and
is guaranteed to withstand infinite VSWR at rated output power. High reliability is ensured by a gold
sandwich metallization.

The transistor is housed in a %" capstan envelope with a ceramic cap. All leads are isolated from the
stud.

QUICK REFERENCE DATA

R.F. performance up to T, = 25 OC in an unneutralized common-emitter class-B circuit

mode of operation VCE f PL Gp n
MHz w d8 %
c.w. | 28 | 470 | 10 I >9 l >60
MECHANICAL DATA ) Dimensions in mm
Fig. 1 SOT-122.
| 152 (] -
. e ,
9mirt(4) : 1,5 _’«0’” ’
‘ X 8-32UNC il ,
ceramic
c ot Pl A
A 4
28,2 L ) i 6,5 - -
254 6,2
. Iy
T |
AN b f 1 BeO
3,05 ! : +|(3,3l= metal
| ' - 12_,
{ e 1
o |
- g:g - - gg -
->7Gmax|<— -l 56|
’ 7276390.1 max
28,2
25,4
. Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm.
(7,5 kg cm}) Mounting hole to have no burrs at either end.
max. 0,85 Nm - De-burring must leave surface flat; do not chamfer or
(8,5 kg cm) countersink either end of hole. .

When locking is required an adhesive is preferred instead of a lock washer.

CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.

September 1981 1
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BLW91

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-emitter voltage
(peak value); Vg =0

open base
Emitter-base voltage (open collector)

Collector current
d.c. or average

(peak value); f > 1 MHz
Total power dissipation up to Ty = 35 °C
R.F. power dissipation (f > 1 MHz); T,,p, = 25 °C
Storage temperature
Operating junction temperature

2 7283338
Tmb = 35{
Ic
(A)
T,=70°C
1 h N\
A\
\

0,5 : : \

0,1

0 20 30
VCE (V)

Fig. 2 D.C. SOAR.

VCESM max. 60 V

VCcEO max. 30 V

VEBO max. 4V

Ic: lg(av) max. 15 A

lem max. 35 A

Piot max. 330w

Prf max. 325 W

Tstg —65 to + 160 ©C

T . max. 200 °C

40 7283340
Piot
(W)

E 11N
30 "
\k
‘\
IERN

\\

20
1 NC
AN

10

Fig. 3 Power derating curves vs. temperature.
| Continuous d.c. operation

11 Continuous r.f. operation

111 Short-time operation during mismatch

THERMAL RESISTANCE (dissipation = 10 W; Tyyp, = 76 °C, i.e. T}, = 70 0C)

From junction to mounting base {(d.c. and r.f: dissipation)

From mounting base to heatsink

* K/W is Sl unit for ©C/W.

6,2 K/W*
06 K/W*

Rth j-mb
Rthmb-h =

April 1980



U.H.F. power transistor

BLW91

CHARACTERISTICS

Tj=25 oC

Collector-emitter breakdgwn voltage
VBE=0;ic=10mA

Collector-emitter breakdown voltage
open base; I =50 mA

Emitter-base breakdown voltage
open collector; Ig =4 mA

Collector cut-off current
VBg=0;Vcg=30V

Second breakdown energy; L = 26 mH; f = 50 Hz

open base
R =108
D.C. current gain *
Ic=06A;Vcg=5V
Collector-emitter saturation voltage *
Ic=20A;1g=04A
Transition frequency at f = 500 MHz *
—-lg=0,6A;Vcg=28V
—lg=20A;Vcg=28V
Collector capacitance at f = 1 MHz
Ig=1g=0;Veg=28V
Feedback capacitance at f = 1 MHz
Ic=20mA;Vep =28V
Collector-stud capacitance

* Measured under pulse conditions: tp < 200 us; § <0,02.

V(BR)CES
V(BR)CEO
V(BR)EBO
'CES

Eseo
EsBRr

hre

> 60
> 30
> 4
< 4
> 2
> 2
typ. 40

10 to 100
typ. 1,0
typ. 1,2
typ. 1,0
typ. 17
typ. 8,56
typ. 2

\

mA

mJ
mJ

GHz
GHz

pF

pF
pF

April 1980



BLWO1

7283339 7283345.1
» T
—+
Ve =
CE 100
h - 25V
FE -
A Ce
/ (pF)
40 2 = 75
—
hl5V_]
—
50
20 N
typ
25 P g
e~y
0 0
0 1 Ic (A) 2 0 10 20 30
VCB (V)
Fig. 4 Typical values; Tj =250C. Fig. 5 Ig=1g=0;f=1MHz; Tj =250C.
15 7283342 f
(GHz) P
1" ™~
Py
— 1
—
0,5
0
+ 0. . 1 —IE (A) 2

Fig. 6 Vcp =28 V; f=500 MHz; Tj=25 oc.
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U.H.F. power transistor BLWO91

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

Th=250C -

f(MHz)lVCE (v»’ PL(W)' Ps(W) Gy (dB) [ Ic(A) (% ‘ Q) [z‘L(m
a0 | 28 10 |< 126 > 9 |< 06 > 60 |1,0+j21] 49+
470 28 10 typ. 0,9 typ. 10,5 | typ. 0,66 typ. 63 - -

'rf L4 L6 c8
e o o o WD 50
c3 T.U.T. r—,H'\—f@_z

c1
> % L5 s c7
C5
i{
7283350 71/9 : C6 R2
L7

— =0 +v¢c .
Fig. 7 Test circuit; c.w. class-B. For component layout and p.c.b. see Fig. 8.

List of componenfs-

C1=C7=C8= 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001)

C2=2 to 9 pF fiim dielectric trimmer (cat. no. 2222 809 09002)

C3=C4 = 15 pF multilayer ceramic chip capacitor (cat. no. 2222 851 13159), middle of capacitor
3 mm from transistor edge

C5= 100 pF feed-through capacitor

C6 = 100 nF polyester capacitor

L1 = stripline (30,4 mm x 6,0 mm); tap for L2 placed 11 mm from transistor edge

L2 =320 nH; 13 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 4 mm; leads 2 x 4 mm
L3= L7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L4 = stripline (12,0 mm x 6,0 mm)

L5 =78 nH; 5 turns enamelled Cu wire (1,0 mm); int. dia. 5 mm; length 9,3 mm; leads 2 x 5 mm
L6= 22 nH; 2 turns enamelled Cu wire (1,0 mm); int. dia. 4 mm; length 3,2 mm; leads 2 x 5 mm

L1 and L4 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric
(ep = 2,74); thickness 1/16"".

R1=R2 =10 2 carbon resistor

"April 1980 5
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BLWO1

7283348

7283349

Fig. 8 Component layout and printed-circuit board for 470 MHz test circuit.

The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.
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U.H.F. power transistor BLW91

30 7283343 15 7;83341
PL = Gp
(W) (dB)
| Gp
Ponng
20 10 = 100
|
> n
(%)
typ] - —
10 5 7 50
—1
7
/
/
0 0 0
0 1 PS (W) 2 0 10 PL (W) 20

Fig.9 Vog =28 V; f = 470 MHz; Th=250C. Fig. 10 Typical values; Vcg = 28 V; f = 470 MHz;
Th=250C.
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BLWO1

7283344 7283346
3 - 20
NXc
X
] I RL' XL \ I,
Q) (Q) N
R N
2 15 N\ L
7 RN
//
/f \\ ~
L r \\ -
1t 10 \\ ™~
N\
=
N
0 p, 5 =
Yy
-1 | ‘ 0
200 300 400 500 200 300 400 500
. f (MHz) . f (MHz)
Fig. 11 Input impedance (series components). Fig. 12 Load impedance (series components).
'7283347
20
Gp
(dB) I § . Conditions for Figs 11, 12 and 13:
15 N Typical values; Vg = 28 V;PL = 10W;
~ T =25 OC.
~
~ Ruggedness
P The BLW91 is capable of withstanding full
10 load mismatch (VSWR = 50 through all phases)
up to 10 W under the following conditions:
VcE =28 V; f=470 MHz; T, =70 °C;
Rth mb-h = 0,6 K/W.
5
0
© 200 300 400 500
f (MHz)
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BLW96

H.F./VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, AB and B operated high power
industrial and military transmitting equipment in the h.f. and v.h.f. band. The transistor presents
excellent performance as a linear amplifier in s.s.b. applications. It is resistance stabilized and is guaran-
teed to withstand severe load mismatch conditions. Transistors are supplied in matched hgg groups.

The transistor has a %'’ flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to T, =25 °C

Ic(zs)
mode of Vce f PL G n d3 dg | (Ig)
operation \ MHz w dg % dB dB A

T
s.s.b. (class-AB) 50 16—-28( 25 —200(P.EP.)| > 135/ > 40* < -30/|<-30] 0,1
c.w. (class-B) 50 108 200 typ. 6,5 typ. 67 - - (6)
s.s.b. (class-A) 40 28 50 (P.E.P.)| typ. 19 - typ. < -40| (4)

* ndt at 200 W P.E.P.

MECHANICAL DATA
SOT-121 (see Fig. 1).

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.

November 1981
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BLW96

MECHANICAL DATA
Fig. 1 SOT-121.

Dimensions in mm

—<0,14
— ceramic
/
25,2 A0 {1 13
max 18’42 max
— 1T BeO
metal
1
} 405 75
f max
— * 7275334.4
Torque on screw: min. 0,6 Nm (6 kg cm)
max. 0,75 Nm (7,5 kg cm)
Recommended screw: cheese-head 4-40 UNC/2A
Heatsink compound must be applied sparingly and evenly distributed.
738 August 1986



H.F./V.H.F. power transistor BLWS6

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vg = 0)

peak value VCESM max. 110 Vv
Collector-emitter voltage (open base) VCEO max. 55 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current {average) IC(AV) max. 12 A
Collector current (peak value); f> 1 MHz Icm max. 40 A
R.F. power dissipation (f > 1 MHz); Ty, = 45 °C Prs max. 340 W
Storage temperature Tstg —65to0 + 150 OC
Operating junction temperature T; max. 200 oC

30 7282300 7282301

| 400

C

(A) Ptot
R (W)
N 1
N
10 \\ N 300 h—— A
AN AN N,
N Q N
N\ 2 ¢ %,
N > N ;l\ Vo
(2 SEING
° Q . 200 T \?"‘90/,,
Y VRRE
\h//k'\
1 <\
100
1 0
10 50 10? 0 50 100 150
Vee (V) Th (7C)
Fig. 2 D.C. SOAR. Fig. 3 Power/temperature derating curves.

| Continuous d.c. operation

Il Continuous r.f. operation; f > 1 MHz

11 Short-time operation during mismatch;
f>1MHz

THERMAL RESISTANCE (dissipation = 150 W; T,, = 100 ©C, i.e. T, = 70 °C)

From junction to mounting base (d.c. dissipation) Rthj-mblde) = 0,63 K/W
From junction to mounting base (r.f. dissipation) Rthjmb(rf) = 045 K/W
From mounting base to heatsink Rth mb-h = 0,2 K/W
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BLWO6

CHARACTERISTICS

Tj=250C

Collector-emitter breakdown voltage
VBE =0; Ic =50 mA

Collector-emitter breakdown voltage
open base; Ic = 200 mA

Emitter-base breakdown voltage
open collector; |g = 20 mA
Collector cut-off current
VBg =0; Vcg =55V
Second breakdown energy; L = 26 mH; f = 50 Hz

open base
R =108

D.C. current gain*
Ic=7A;Vgg=5bV

D.C. current gain ratio of matched devices*
lc=7A;Vcg=5bV

Collector-emitter saturation voltage*
lc=20A;1g=4A

Transition frequency at f = 100 MHz**
—lg= 7A;Vgg=45V
—lg=20A;Vcg=45V

Collector capacitance at f = 1 MHz
lg=1=0;Vcg=50V

Feedback capacitance at f = 1 MHz
Ic=150mA; Veg =50 V

Collector-flange capacitance

* Measured under pulse conditions: tp < 300 us; 6§ <0,02.
** Measured under pulse conditions: p< 50 us; 6 < 0,01.

V(BRICES
V(BR)CEO
V(BR)EBO
Ices

Esgo
ESBR

hre

hre1/hFE2
VCEsat

fr
fr

Ce

Cre
Cet

> 110
> 55
> 4
< 10
> 20
> 20
typ. 30

15 to 50
< 1,2
typ. 1,9
typ. 235
typ. 245
typ. 280
typ. 170
typ. 4,4

mA

mJ
mJ

MHz
MHz

pF

pF
pF
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H.F./V.H.F. power transistor BLWS96
10 7282302.1 72182?03
= =
- L - VCE =45V
- L 40 +—t
'e Th=70°C 41 25°C p T
T 7
(A)
hFE LAY
// 7 -
—
1 A -
. 30 ol SN
l .
I \\5 v
/
/ 20 A
10~1 / §
H—
111
10
10—2 l 0
500 750 1000 1250 0 10 20 30
Ic (A)
Fig. 4 Typical values; Vcg =40 V. Fig. 5 Typical values; Tj =25 0C.
7282304 7282305
400 1000
fr Ce
(MHz) (pF)
300 750
Ve ™
45V
= 15V
s N
200 HAA : 500
5V
typ
100 250 e
0 0
0 10 20 30 0 25 0 75
—lg (A) Veg (V)

Fig. 6 Typical values; f = 100 MHz; Tj =250C. Fig.7 lg=1g=0;f=1MHz; Tj =25 0C.
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BLW96

APPLICATION INFORMATION
R.F. performance in s.s.b. class-AB operation (linear power amplifier)
VCE =50 V; T, = 25 OF; f1 = 28,000 MHz; f = 28,001 MHz

output power G ndt(%) ic (A) d3* dg* Ic(zs)
w dg at 200 W (P.E.P.) dB dB A
25 to 200 (P.E.P.) l >13,5 | >40 <5,0 | <-30 | <-30 I 0,1
50Q
Clyp mOR
509 L1 R1
b > 220"
&—"-— -I- c13 f
c2 + 2| Tcra
Tca c4
temperature
compensated bias O——
(R;<0,1Q)
’J’—l[}:-——o +Vee
v/

72830271

Fig‘. 8 Test circuit; s.s.b. class-AB.

List of components:

C1=C4=C10=C14 = 100 pF film dielectric trimmer

C2 = 27 pF ceramic capacitor (500 V)

C3 = 270 pF polysterene capacitor (630'V)

C5 = C7 = C8 =220 nF multilayer ceramic chip capacitor

C6 = 27 pF multilayer ceramic chip capacitor (500 V; ATCA)

C9 = 47 uF/63 V electrolytic capacitor

C11 = 2 x 36 pF multilayer ceramic chip capacitors (500 V; ATCA) in parallel
C12 = 2 x 43 pF multilayer ceramic chip capacitors (500 V; ATCA) in parallel
C13 = 43 pF multilayer ceramic chip capacitor (500 V; ATCA)

L1 =88 nH; 3 turns Cu wire (1,0 mm}; int. dia. 9,0 mm; length 6,1 mm; leads 2 x 5 mm

L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L3 =150 nH; 5 turns Cu wire (2,0 mm); int. dia. 10,0 mm; length 18,7 mm; leads 2 x 5 mm
L4 =197 nH; 5 turns Cu wire (2,0 mm); int. dia. 12,0 mm; length 18,6 mm; leads 2 x 5 mm

R1=0,66 Q; parallel connection of 5 x 3,3 2 metal film resistors (PR37; + 5%; 1,6 W each)
R2 =27 Q carbon resistor (+ 5%; 0,5 W)

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB.
A ATC means American Technical Ceramics.
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H.F./V.H.F. power transistor BLW96

7282306 7282307
—30 f-dg 3 100 20
d3 Ndt Gp
d (%) (dB)
5
(dB) 75 Gp 15
\ / Vil
AN up
L
—40 A 50 > 10
'//
25 ’T]dt 5
-50 0 0
¢} 100 200 300 0 100 200 300
P.E.P. (W) P.E.P. (W)
Fig. 9 Intermodulation distortion as a Fig. 10 Double-tone efficiency and power
function of output power.* ) gain as a function of output power.

Conditions for Figs 9 and 10:
Vce =50 V; Ig(zs) = 0,1 A; f1 = 28,000 MHz; fp = 28,001 MHz; T, = 25 OC; typical values.

Ruggedness

The BLWS6 is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to
150 W (P.E.P.) or a load mismatch (VSWR = 5 through all phases) up to 200 W (P.E.P.) under the
following conditions:

Vce =45 V; f=28 MHz; T, = 70 °C; R¢h mb-h = 0.2 K/W.

* See note on previous page.
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BLW96
7282308 7282309
30
- M
| H i
GD '—Xi
(dB) N () \
3 \
20 \\ \
\ \
2 ,/
,—Xi
10
1 N
ey fi
\
A\,
—x;
0 0 2
1 10 f(MHz) 107 1 10 f(MHz) 10
Fig. 11 Power gain as a function of frequency. Fig. 12 Input impedance (series components)

as a function of frequency.

Figs 11 and 12 are typical curves and hold for one transistor of a push-pull amplifier with cross-
neutralization in s.s.b. class-AB operation.

Conditions:

Vee=50V; Ic(zs) =0.1 A; P|_=200W (P.E.P.); T, = 25 OC; Z|_ =5 Q; neutralizing capacitor:
47 pF.
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H.F./V.H.F. power transistor BLW96
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=25°C
f (MHz) ! Vce (V) ‘l PL (W) Pg (W) Gp (dB) Ic (A) 7 (%)
108 I 50 I 200 typ. 45 typ. 6,5 typ. 6 typ. 67
7282310 7282311
400 10 100
PL Gp n
(W) (dB) (%)
75
300 p 75
P " -
7 [~
q 7
200 typ - 5 % 50
A
100 / 2,5 25
0 0 200 30g
0 25 50 75 100
Pg (W) PL (W)

Fig. 13 Vg =50 V; f = 108 MHz; T, = 25 OC.

typical values.

Fig. 14 Vcg =50 V; f= 108 MHz; T, =25°C;

November 1981
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BLW96

1 7282312
V.
4
'i"‘i = 4
()
4
4
0,5 i/
hi
y ——
4
0 /
Xj
-05 |
25 75 f(MHz) 125

Fig. 15 Input impedance (series components).

30 7282314
Gp
(dB)
20
\
10 N
-
[t
0
25 75 f(MHz) 125
Fig. 17.

6 7282313
R XL
(22)
4
V| N RL:
=~ -
XL ]
2
0
25 75 §(MHz) 125

Fig. 16 Load impedance (series components).

Conditions for Figs 15, 16 and 17:

Typical values; Vog =50 V; P =200 W;
Th, = 25 OC; class-B operation.
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H.F./V.H.F. power transistor BLW96

R.F. performance in s.s.b. class-A operation (linear power amplifier)

Vce =40V, T = 25 OC; f1 = 28,000 MHz; f5 = 28,001 MHz

output power Gp‘ Ic dz* dg*
w dB A dB dB
typ. 50 (P.E.P.) I typ. 19 I 4 I typ. —40 I < —40
Cc9
w
L4 . At 50Q
509 i U T.U.T. [
O—H 2008 cio
— -y,
c2 L2[ l lm i Acs
e -
) c5 ; 7284922
| S
c4 ce
+Vgg O__d]'_;.—llh O +Vec

V

Fig. 18 Test circuit; s.s.b. class-A.

List of components:

C1=C2= 10 to 780 pF film dielectric trimmer

C3 = 220 nF polyester capacitor (100 V)

C4 =100 uF/4 V electrolytic capacitor

C5 = 2 x 330 nF polyester capacitors (100 V) in parallel

C6 = 47 uF/63 V electrolytic capacitor

C7 = C10 = 2 x 82 pF ceramic capacitors {500 V) in parallel

C8 = C9 = 10 to 150 pF air dielectric trimmer

L1 =45 nH; 2 turns enamelled Cu wire {1,6 mm); int. dia. 8,0 mm; length 4,0 mm; leads 2 x 3 mm
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L3 =110 nH; 4 turns enamelled Cu wire (2,0 mm); int. dia. 10,0 mm; length 8,0 mm; leads 2 x 2 mm
L4 =210 nH; 5 turns enamelled Cu wire (2,0 mm); int. dia. 12,0 mm; length 10,0 mm; leads 2 x 2 mm

R1 =27 § carbon resistor (+ 5%; 0,5 W)

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB.
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BLW96

7284923
—30 T T
ANEEE 1
|C=3A 4A +-
d3 P~ P - 5A 1
(dB) A
A L~
-
—40 “ A -
o)
LA
-
l, V. .
AL
p.
y.4 d
_50 4 d
,
A XY
A4V,
4
A
v
—60 /
0 20 40 80 pep.(w) 80

Fig. 19 Third order intermodulation distortion as a function of output power.*
Typical values; Vog = 40 V; T = 25 ©C; f1 = 28,000 MHz; fo = 28,001 MHz.

* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB.
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BLW97

H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor designed for use in class-A, AB and B operated high-power

industrial and military transmitting equipment in the h.f. band.

The transistor offers excellent performance as a linear amplifier in s.s.b. applications. It is resistance
stabilized and is made to withstand severe load-mismatch conditions. All leads are isolated from the

flange.
The transistors are supplied in matched hgg groups.

QUICK REFERENCE DATA

R.F. performance up to T, = 25 °C

mode of VCE Ic(zs) f PL Gp ndt d3 dg"
operation \ A MHz w dB % dB dB
s.s.b.

(class-AB) 28 } 0,1 ’ 1,6 —28 ' 175 (PEP) ' >11,6 . >40 ‘ <-30 l <-30

MECHANICAL DATA
SOT-121 (see Fig. 1).

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device

is entirely safe provided that the BeO disc is not damaged.

June 1983
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MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-121.

max 1842 —1 max

T T BeO

metal

'
2,54 T 450 ¢
f ! 405 75
f max
- ¥ 72753344

Torque on screw: min. 0,60 Nm (6,0 kg cm)
max. 0,75 Nm (7,56 kg cm)

Recommended screw: cheese-head 4-40 UNC/2A
Heatsink compound must be applied sparingly and evenly distributed.
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H.F. power transistor BLW97

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (peak value)

VBe=0 - VCESM max. 65 Vv
open base VCEo max. a3V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current
average Ic(Av) max. 15 A
peak value; f > 1 MHz lem max. 50 A
Total d.c. power dissipation at T, = 25°C Ptot(d.c.) Max. 190 W
R.F. power dissipation
f>1MHz; T, = 25°C Piot(rf) max. 230 wW
Storage temperature Tstg —65 to +150 °C
Operating junction temperature Tj max. 200 °C
20 7288983 350 7288984
) i1 e
ta) \\ \\(T,,.b-zs% (W) N
10 N N
\\ 250 \\ mig
> ENESS
~
~
. Th=70% |\ \\\}\ ~
\ 150 Ty
o Ik S B
~ - N
2 50
1 10 Vee (V) 100 0 50 g (o) 100
Fig. 2 D.C. SOAR. Fig. 3 Power/temperature derating curves.

| Continuous d.c. operation

1l Continuous r.f. operation (f > 1 MHz).

11l Short-time operation during mismatch;
(f>1 MHz).

THERMAL RESISTANCE (dissipation = 120 W; Tp, = 25 ©C i.e. Typp = 49 °C)
From junction to mounting base

(d.c. dissipation) Rth j-mb(dc) = 0,63 K/W
From junction to mounting base

(r.f. dissipation) Rth jmb(de) = 0,48 K/W
From mounting base to heatsink Rth mb-h = 0,20 K/W
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BLW97

—

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector-emitter breakdown voltage
VBe=0;lc=50mA~
Ig = 100 mA; open base

Emitter-base breakdown voltage
Ig = 20 mA; open collector

Collector cut-off current
Vee=33V;Vgg=0

Second breakdown energy; L = 256 mH; f = 50 Hz
open base
Rgg =10 Q2

D.C. current gain*
Ic=10A;Vcg=5V

D.C. current gain ratio of matched devices*
lc=10A;Vcg =5V

Collector-emitter saturation voltage*
Ic=25A;Ig=5A

Transition frequency at f = 100 MHz**
—lg=10A;Vcg=28V
—Ilg=20A;Vcg=28V

Collector capacitance at f = 1 MHz
lg=ig=0;Vcg=28YV

Feedback capacitance at f = 1 MHz
Ic=0;Vgg=28V

Collector-flange capacitance

* Measured under pulse conditions: tp =500 us.
** Measured under pulse conditions: tp = 300 us; 6 = 0,02.

V(BR)CES
V(BR)CEO

V(BR)EBO
Ices

EsBo
ESBR

hrE
hre1/hFE2
VCEsat

fr
fr

Ce

Cre
Cet

typ.

15

typ.

typ.
typ.

typ.

typ.
typ.

to

65 V
33V

20 mA

20 mJ
20 mJ

30
50

1,2
24V

230 MHz
235 MHz

380 pF

235 pF
4,5 pF
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B

H.F. power transistor
50 I 7288985 260 — 7288986
Vog = 28 Vi—| V=28V
hrE /"[ ~—
//’ fr /
< (MHz) 15V
40 // L — —
typ /
180 1/
15V / // 5V
™~
30 ‘/ - I~ / \,\
/ N
| 5V / typ \
~
20 100
0 10 20 a) 30 0 10 ZIg(A) 20
Fig. 4 Tj=25 oC. Fig. 5 Tj=25 OC; f = 100 MHz;
tp= 300 ps.
1000 7288987 10 7288988
Ce |
(pF) C —
800 (A) 7
Th=70°C oc
\ L / 25
\ 7 ya
\ i
600 7 17
\ /Y
typ
\ typ 0,1 'I 4
400 T ’L
I — 717
I 1]
200 0,01 /
20y % 500 900y (my) 1300
Fig. 7 Vcg=28 V.

Fig.6 Ig =ig=0;f=1MHz;
Tj=250C.
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BLW97

APPLICATION INFORMATION

R.F. performance in s.s.b. class-AB operation (linear power amplifier).
VCE =28 V; Th = 25 OC; f1 = 28,000 MHz; f2 = 28,001 MHz.

output power Gp ndt Ic dz* dg* Ic(zs)
w dB % A dB dB A
> 115 > 40 < 78 < =30 < =30
175 (PEF) typ. 13,0 | typ. 50 typ. 6,3 typ. —34 typ. —38 0.1

* The stated intermodulation distortion levels 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.

4 cro
:iJVW““ 4: —=r0) 500
cé cn

509 L3§ »
c14

&7\ Terz7lens
i »

7292255.1

Ves Vee
Fig. 8 Class-AB (s.s.b.) test circuit.

List of components:

C1 =47 pF (500 V) multilayer ceramic chip capacitor*

C2 =100 pF film dielectric trimmer

2 x 130 pF (300 V) multilayer ceramic chip capacitors in parallel*
280 pF film dielectric trimmer

C5 =10 nF (50 V) multilayer ceramic chip capacitor 2222 856 13103
C6 =2 x 180 pF (300 V) multilayer ceramic chip capacitors in parallel*
C7 =100 nF (50 V) multilayer ceramic chip capacitor 2222 856 48104
C8 =10 nF (50 V) multilayer ceramic chip capacitor 2222 856 13103
C9 =2,2uF- 63V solid aluminium electrolytic capacitor

C10 =5 x 82 pF (500 V) multilayer ceramic chip capacitors in parallel*
C11 =250 pF air dielectric trimmer

C12 =5 x 33 pF ceramic feed-through capacitors mounted in parallel on a brass plate
C13 =100 pF air dielectric trimmer

C14 =3 x 91 pF (500 V) multilayer ceramic chip capacitors in parallel*
R1 =0,72-7W (7 x4,7 2 -1W carbon resistors in parallel)

R2 =27 -0,25W carbon resistor

R3 =4,7Q2-0,25 W carbon resistor

(<]
S
nwon

* American Technical Ceramics capacitor or capacitor of same quality.

754 August 1986



H.F. power transistor BLW97

L1=73nH; 4 turns Cu wire (1,5 mm); int. dia. 7 mm; length 9,4 mm; leads 2 x 5 mm

L2 = Ferroxcube wide-band h.f. choke grade 3B (cat. no. 4312 020 36640); 6 leads in parallel -
L3 =70,4 nH; 4 turns Cu wire (2 mm); int. dia. 7 mm; length 14,8 mm; leads 2 x 5 mm

L4 =83,5nH; 4 turns Cu wire (2 mm); int. dia. 8 mm; length 15 mm; leads 2 x 5 mm

L5 = Ferroxcube wide-band h.f. choke grade 3 B (cat. no. 4312 020 36640) with 6 leads in parallel

dad 7288989 7288990
(::;B)5 Gp Te gy
(dB) (%)
-30 d3 | [t ———Gp
N typ y 12 60
b n,
;/ | —{ds Cdt
typ //
8 40
/
-50 /
T /|
4
4 20
-70 0 0
0 100 200 0 100 200
PL(W)P.EP. PL (W) P.EP.
Fig. 9 Intermodulation distortion Fig. 10 Power gain and double-tone efficiency.

(see note on preceding page).

Conditions for Figs 9 and 10:
VCE =28 V:lg(zs) = 0.1 A; f1 = 28,000 MHz; f = 28,001 MHz; T, = 25 °C.

RUGGEDNESS ,
The BLW97 is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to 150 W
(P.E.P.) or a load mismatch (VSWR = 5 through all phases) up to 175 W (P.E.P.) under the following

conditions:
VeE =28V, f= 28 MHz; T, = 25 ©C; Ry mp-h = 0,2 K/W. :

Figures 11 and 12 on the next page present typical curves which are valid for one transistor of a push-
pull amplifier in s.s.b. class-AB operation.
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BLW97

30 7288991

(dB) s

20 N

\WD

\
\

10

1 10 f(mHz) 100

Fig. 11 Power gain.

7288993

Xi

X
()

05

typ

/
/

25 75 £ (MHz) 125

Fig. 13 Input impedance (series
components).

7288994

Ry

typ

N

7

25 75 £ (MHz) 125

Fig. 14 Load impedance (series
components).

4 7288992
l'i \
=X \
Q) \
) ) typ
4 \
—Xj N
N\
N
\N
0
1 10 £ (MHz) 100
Fig. 12 Input impedance (series
components).

Conditions for Figs 11 and 12:
Vce=28V;Ig(zs)=0,1A;

PL =175W(PEP); T, = 25°C;
ZL =155Q

Conditions for Figs 13, 14 and 15:
VCe=28V; P =175W; T, = 25 °C;
class-B operation.

7288995
15 \
Gp
(dB)
N

\ typ

10 \

N

\\
N
N
5 ™~
25 75 £ (MHz) 125

Fig. 15 Power gain.
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BLW99

~  H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-AB and B operated high-power mobile
transmitting equipment in the h.f. band.

The transistors are resistance-stabilized and are guaranteed to withstand severe load mismatch conditions.
They are supplied in matched hgg groups.

The transistor has a 1/2 in 4-lead flange envelope with a ceramic cap. All leads are isolated from the
flange.

QUICK REFERENCE DATA

R.F. performance at T, = 25 °C

mode of Vee | lezs) f PL Gp | ndt d3 d5
operation v A MHz w dB % dB dB
s.8.. 125 | 015 | 1628 | 80(P.EP) | >125 [>35 | <-24| <-24
class-AB

MECHANICAL DATA

Fig. 1 SOT-121. e

T ceramic

Rl
25,2 13
max max

‘_ |

metal

21

2,54 X t

7.5

max

¥ 72753344 -—

Torque on screw: min. 0,60 Nm (6,0 kg cm)
max. 0,75 Nm (7,5 kg cm)

Recommended screw: cheese-head 4-40 UNC/2A

Heatsink compound must be applied sparingly and evenly distributed.

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.
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BLW99

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-emitter voltage «

(peak value); Vgg = 0 VCESM max. 36 V
open base VCEO max. 17V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current
average Ic(AV) max. 18 A
(peak value); f > 1 MHz Icm max. 55 A
D.C. power dissipation at Ty, = 25 °C Pot(d.c.) max. 154 W
R.F. power dissipation
— f>1MHz; T, =25°C Ptot(rf) max. 192 W
Storage temperature Tstg —65 to +150 °C
Operating junction temperature Tj max. 200 °C
20 7292256.1 240 7292257
Ic \ \\
(Al Ptot Y
- 10 Th = 709N ‘Tmb=75°c W ~J N
\ KRN ™
\ Sd S
\ 120 > i Iy ~
5 i N RS - Y
2 0
1 017y v 100 0 60 Th (°C) 120
Fig. 2 D.C. SOAR. Fig. 3 Power/temperature derating curves.
I Continuous d.c. operation
Il Continuous r.f. operation; (f > 1 MHz)
111" Short-time r.f. operation during mismatch
(f>1 MHz)
THERMAL RESISTANCE
Dissipation = 100 W; T, = 25 °C
From junction to mounting base
(d.c. dissipation) ‘ Rth j-mb(dc) 1,00 KW
From junction to mounting base
(r.f. dissipation) Rth j-mb(rf) 0,75 K/W
From mounting base to heatsink Rth mb-h = 0,2 KW
768 August 1986



H.F. power transistor

BLW99

CHARACTERISTICS

Tj=25°C

Collector-emitter breakdowyn voltage
VBg =0; Ic =50 mA
open base; Ic = 100 mA

Emitter-base breakdown voltage
open collector; Ig = 20 mA

Collector cut-off current
VBe=0;Vcg=17V

Second breakdown energy; L = 25 mH; f = 50 Hz
open base
RBe =108

D.C. current gain*
Ic=10A;Vcg=5V

D.C. current gain ratio of matched devices*
Ic=10A;Vgg=5V

Collector-emitter saturation voltage*
Ic=25A;Ig=5A

Transition frequency at f = 100 MHz**
—lg=10A;Vcg=125V
—lg=20A;Vegp=125V

Collector capacitance at f = 1 MHz
Ig=1g=0;Vgg=125V

Feedback capacitance at f = 1 MHz
lc=0;Vcg=125V

Collector-flange capacitance

40 7292258
Vee =
12,5V
hee e
‘\
5V
30
20
0 10 I (A) 20

Fig. 4 Tj=250C.

* Measured under pulse conditions: tp = 500 us.

300

(MHz)

200

** Measured under pulse conditions: tp = 300 us; 8 = 0,02.

V(BRICES > 36 Vv
V(BRICEO > 17V
V(BR)JEBO > 4v
Ices < 20 mA
Esgo > 1256 mJ
ESBR > 126 mJ
typ. 35
hFE 15 to 80
hre1/hre2 < 1.2
VCEsat typ. 1,7V
fr typ. 290 MHz
fr typ. 275 MHz
Ce typ. 400 pF
Cre typ. 265 pF
Cetf typ. 4,5 pF
7292259
—~1
%// 10V
/ N
l[ 5V
Ui
10 Sig(A) 20
Fig. 5 f=100 MHz; T; = 25 OC,
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BLW99

1400 7292260 10 : 7292261
i
T
Ce Ic !
£ < F——Th=70°C
(pF) (A) h yd
/25
1000 1
A—F
A V4
7 17
7 17
/U
600 01 —f—
\ s a
] y
-
N ]
~~ [ 1]
200 0,01 / /
0 10 20 g 0 500 900y (my) 1300

Fig.6 Ig =ig=0;f=1MHz; Fig. 7 Vcg = 12,5 V; typ. values.

Tj=250C.

APPLICATION INFORMATION
R.F. performance in s.s.b. class-AB operation (linear power amplifier) Vg = 12,6 V; T, = 25 OC;

f1 = 28,000 MHz; f5 = 28,001 MHz

output power Gp ndt Ic dg* ds* lc(zs)
w dB % A dB dB A
> 125 > 35 < 91 < =24 < =24
80 (PEP.) typ. 14 typ. 40 typ. 7,6 typ. =27 typ. —36 o

* The stated intermodulation distortion levels 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.

¥ cs 7288982
R
R
HH FIHN
c3 cé
Ves Vee

Fig. 8 Class-AB test circuit, s.s.b.
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H.F. power transistor BLW99

List of components:

C1 =C2= 270 pF film dielectric trimmer capacitor

C3 =220 nF chip capacitor

C4 =1 nF chip capacitor™

C5 =100 nF chip capacitor

C6 =47 uF — 63V electrolytic capacitor

C7 =3 x 180 pF multilayer ceramic chip capacitors in parallel*
C8 =2 x 150 pF (500 V) multilayer ceramic chip capacitors*
C9 =C10= 100 pF film dielectric trimmer capacitor

C11 = 150 pF multilayer ceramic chip capacitor*

R1 =4 x 1,2 Q carbon resistors in parallel (4 x 0,125 W)
R2 =27 Q carbon resistor (0,5 W)

L1 =3 turns Cu wire (2 mm); int. dia. 8 mm; length 9 mm; leads 2 x 5 mm

= Ferroxcube wide-band h.f. choke (cat. no. 4312 020 36640)

L3 = L4 =2 turns Cu wire (2 mm); int. dia. 8 mm; length 5 mm; leads 2 x 5 mm

L5 =3 turns Cu wire (2 mm); int. dia. 8,5 mm; length 8,5 mm; length 8,5 mm; leads 2 x 5 mm

* American Technical Ceramics capacitor type 100 B or capacitor of same quality.

—20 7292262 7292263

60 15
d3,ds // N4t ~~Cp
dB)
h 4 % 7 A\ Gp
N 3 X (dB)
=30 g 40
\\ :
™ ,/ = 12
L1 = d5
_a0 | —=—] \[ N 20 "d/t
7
-50 0 9
0 40 80 120 0 40 80 120
PL (W) PEP. PL (W) P.EP.
Fig. 9 Intermodulation distortion Fig. 10 Double-tone efficiency and power
(see note on preceding page); typ. values. gain; typ. values.

Conditions for Figs 9 and 10:
VcE =125 V; Ig(zs) = 0,15 A; f1 = 28,000 MHz; f7 = 28,001 MHz; T}, = 25 °C.
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BLW99

7292264

120
\

P
L N
(W) \ N i
PEP N
N Th=
80 N 25°C
N T 111l
50°C
T 1
70°C

Fig. 11 R.F. SOAR: s.s.b. class-AB operation;
40 VCE =15 V; Rth mp-h = 0,2 K/W;
f1 = 28,000 MHz; f5 = 28,001 MHz.
This graph shows the permissible output power
as a function of VSWR during mismatch conditions
with the heatsink temperature as parameter.

0
1 10 vswg 100
24 729226 3 7292266
—_ AN
Gp N i X
(dB) Q) K
N
16 \ 2
EEn
8 1
_xl \
0 0
! 1 f(mHz) 100 ! 0 fmmz 100

Fig. 13 Input impedance

Fig. 12 Power gain.
(series components).

Conditions for Figs 12 and 13:
VCE=125V;lIg(z5)=0,15A;Z =0,65 Q; P|_=80W (PEP); Ty = 25 °C.

The curves in Figs 12 and 13 are typical and hold for one transistor of a push-pull amplifier in s.s.b.
class-AB operation.
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