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VHF LINEAR PUSH-PULL POWER TRANSISTOR

Two NPN silicon planar epitaxial transistor sections In one envelopa to be used as a push-pull amplifier,
This device is primarily intended for use in linear VHF television transmitters and transposers {vision or
sound amplifier).

Featuras

® [nternally matched input far wideband operation and high power gain

# |nternal midpoint (RF ground) reduces negative feedback and improves power gain

& Increased input and output impedance (compared with single-ended transistors) simplify wideband
matching

#® Length of external emitter leads is not critical

e Diffused emitter balancing resistors for an optimum temperature profile

& Gold metailization ensures excellent reliability

The envelope is an B-iead flange type with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

RF performance in push-pul amplifier

de of ' gain
:Zr:t?on VcE IgiZs) f PL ! Th Gp T tompression
P v A MHz w | oc dg % dB
CW: | \ > MNMo| > 48 »
class-AB \ 28 2 x0.25 22425 115 | 25 typ. 13.0 | typ. 55 1.0

* Assuming & 3rd order amplitude transfer characteristic, 1 dB gain compression correspands with 30%
sync input/25% sync output compression in television service {negative modulation, CCIR system),

MECHANICAL DATA
50T 161 {see Fig.1}.

PRODUCT SAFETY This device incorporates beryllium oxida, the dust of which is toxic. The device
is enttirely safe providad that the BeQ disc is not damaged.
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MECHANICAL DATA Dimensions in mm
Fig.t S0T161.
Pinning
1 = Emitier
2 = Emitter
3 = Coliector (No.2) 17
4 = Base (No.2) 16
5 = Collector {(No_1) - E:n..ﬁ
6 = Base {(No.1) m 0.4
7 = Emitter T
8 = Emitter _ _ N
-é} 1.14 -] ceramic
TR i 2 ¢ Py
3,0
Zﬁ(zx: : - - i:];i—j102’ 252 4g43 - 1i3
5 j'—e 3 * max ‘ max
21 L__C | _,...7+ ] l
Pl exi__7[ T JE T 4 AN
TR 114 N
1_6%. -
I [
I I 3.35 matal
T 50a 12X
- 10,2 —=
: S
2,54 Pl 450 4
? 4,05 7.5
M + max
[ * FIg3098.2

Torgue on screw: min, 0.60 Nm
max. 0.75 Nm

Recommended serew: cheese-head 4-40 UNC/2A
Heatsink compaound must be sparingly applied and evenly distributed,
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RATINGS

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

Collector-emitter voltage (peak valug);
{peak value); Vgg =0

open base
Emitter-base voltage {open collector]

Collector current per transistor section
0OC or avarage

{peak valug); f > 1 MHz
Total DC power dissipation; Ty = 26 9C

RF power dissipation
f>1 MHz; Ty =25 0C

Storage temperature range
Qperating junction temperature

FZg2 120
| 17 \ 5.
c \! _
1A} \\ \Tmh‘fa“'.:
10} f 1Ty, |
T
!1 AN
A \%
Ny ]
. | Th=70%A Y
L :
| !
i i
L ]
1 10 a2 100
Vg (V)

{1} Second breakdown limit.
Fig.2 DC S0AR.

Canditions for Figs 2 and 3:
Rtk mb-h = 0.25 K/W; Total device*.

THERMAL RESISTANCE
{dissipation = 180 W; Ty, = 25 0C)**

From junction to mounting base
(DC dissipation]

From junction to mounting base
(RF dissipation)

From mounting hase to heatsink

VCESM max. ab v
VCED max. v
VEBQ max. 4 Vv
te, loiavy max. 85 A
Icm max. 17.6 A
Piotine) max. 218 W+
Piot{RF} max. 270 w*
Tstg —65 1o +150 ©C
T max. 200 °C
200 - , 7292130
i
Prat ]
(W)
1\\ 1 1
200 S m [,
] ~
I S e
. ! e £ H \.:\‘\
.? TR -
100 . L~ ___\-..;-
i I.
0 40 B0 g jogy 120

| Continuous DC operation

I} Continuous RF operation; {f > 1 MHz)

{1 Short-time operation during mismatch;
{f > 1 MHz}

Fig.3 Power/temperature derating curves.

Rin j-mb{DC} = 0.85 KW
Rth j-mb{RF} = 0.64 K/W
Rth mb-h = 0256 K/w

* Dissipation of either transistor section shali not exceed half rated power.

** Both transistor sections equally loaded,
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CHARACTERISTICS
Apply to either transistor section unless otherwise specified. Tj =256 9¢,

Collector-emitter breakdown voltage

VR = 0; i =25 mA V{BRICES > 65 V

open base; ic = 100 mA V{(BR)CEO > 3V
Emitter-base breakdown voltage

open callector; Ig = 10 mA VIBRIEBO s 4 v
Collector cut-off current

VR =0; Ve =33V Ices < 10 mA
Second-breakdown energy; L = 25 mH; f = 50 Hz

Rgg =10 12 ESBR > 10 mJ
DC current gain®

= . = yp. a5

le=38 A Vpp =26V hgg 15 ta 100
Transition frequency at f = 100 MHz*

~lg=33 A Vpg=26V T typ. 575 MHz

—lg=10A;Vpeg=25V fT typ. 600 MHz
Collector capacitance at f = T MHz

IE=ig=0;Vpop=25V Ce tyq. 166 pF
Feedback capacitance at f = 1 MHz

Ic=80mA; VeE=25V Cre typ. 88 pf
Collector-flange capacitance Cet typ. 2 pF

I * Measured under pulse conditions: tp = 300 us; & =< 0.02.
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VHF linear push-pull power transistor J L BLV36
§0 , : TIaNN 750 FZaz1a2
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Fig.4 DC current gain as a function Fig.b Transition frequency as a
of collector current; Vg = 26 V; function of coliector current;
Tj= 25 9C; typical values, Ve =25 V; f= 100 MHz;
Ti =25 2C; typical values.
500 . ?29?133 10 FTSX134
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Fig.8 Collector capacitance as a
function of collector-base voitage;
Ig =ia=0;f =1 MHz; typical values.

Fig.7 Collector current as a function
of base-emitter voltage; Vop = 26 V;
typicai values.

The above graphs apply to either transistor section.
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APPLICATION INFORMATION
RF performance in VHF class-AB operation (linear push-pull power amplifier} Vog = 28 V:
Th = 26 9C; f= 224.256 MHz,

mode of PL Icizs) Gp nc gain
operation W A dB o (:Ong:ssmn
class-AB; CW 115 2%0.15 ip ne ip a8 ﬁp 1o

* Assuming a 3rd order ampiitude transfer characteristie, 1 dB gain compression corresponds with 30%
syne¢ input/256% sync output compression in television service (negative modulation, C.C.1.R. system).

+Vapt
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I
+Vga2 tVeez
Fig.8 Class-AB test circuit at 224.25 MHz.

72848201

List of components:

C1 =C2=C24 = C25 = 68 pF {500 V} multilayer ceramic chip capacitor.**

C3 =C11=C26= 410 40 pF film dielectric trimmer {cat. no. 2222 B0Z 08002}.

C4 =33 pF (500 V) muttilayer ceramic chip capacitor.**

Ch = CB= 4.7 uF {63 V) electrolytic capacitor,

06 =C7=0C16=C17 = 100 nF multilayer ceramic chin capacitor {cat. no, 2222 BE5 48104).
C9 =2 x 47 pF (500 V) multilayer ceramic chip capacitors in parallel.* ®

C10=C12 = C13 = C14 = 470 pF multilayer ceramic chip capacitor {cat. no. 2222 852 13471).
C15=C18 =10 pF {63 V) electrolytic capacitor.

C19 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 808 05003).

G20 = C22 = 3.3 pF (500 V} multilayer ceramic chip capacitor.**

C21 = parallel connection of 2 x 27 pF (800 V) ceramic chip capacitors. **

C23 = 5.6 pF (500 V) muitilayer ceramic chip capacitor.* *

{CZ and C11 are connected 11 mm from transistor edge and C19 and C21 18 mm from transistor edge.}

** Amaerican Technical Ceramics capaciior type 100A or capacitor of same quality.
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VHF lingar push-pull power transistor BLV3&

L1 =115 = 50 £ stripline {2.8 mm x 91.3 mm).

L2 = L18 = 50 Q semi-rigid cable; outer diameter 2.2 mm; outer conductor length 97.3 mm.

L3=L4=L13=L14 = 80 L2 striptine {2.0mm x 27.9mm).

L5 = L8 = 100 nH microchake,

L6=L7=L10=L11 =48 2 stripline (3.0mm x 14.6 mm)}.

L9 =L12 = 20.5 nH; 2 turns enamelled Cu wire (1.0 mm]; int. dia, 4.5 mm; length 3 mm; {eads
2 x 10 mm; connected 15 mm from transistor edge.

L1,L3, L4, L6, L7, L10, L11, L13, L14 and L15 are striplines on a doubie Cu-clad printed circuit board
with epoxy fibre-glass dielectric {g; = 4.5]; thickness 1/16 inch.

The printed circuit board and component layout for a 224,25 MHz, class-AB test are given in Fig. 8 and
Fig. 10 respectively.

The circuit and the components are on one side of the epoxy fibre-glass board; the other side s unetched
copper to serve as ground plane, Earth conneetions are made by hollow rivets and in addition by fixing
screws and also by copper straps under the emitters and at the input and cutput,
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1 board for 224.25 MHz class-AB test circuit.

ireui

Fig. 9 Printed ¢
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VHF linear push-puil power transistor J L BLV36

NI
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240mm
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+¥gpy
Fig. 10 Component [ayout of a 224.25 MHz class-AB test circuit.

(I <

February 1989 372

This Material Copyrighted By Its Respective Manufacturer



N AMER PHILIPS/DISCRETE L9E D M bLk53931 0029020 925 EMAP

.

FZ491138

Fzaz1as
160 __[ [ R 16 : 80
| |
. | ,/"__'- Th=2500 ) ]
- ) Th=258% L~ : [T = s ey et Y
P - —|70% G 709% T~ ic
(W - ! fdi l — (%)
| /4‘ . // N
7 - = - o
£ / N
a0 4 B - 00C 40
s . o, :
Y/ Th=25%
& T
/,/’ nel”
f{
F !
, i | |
ol - L J 0 L 0
1} 4 ] Pg (W) 12 o ag P W) 160

Fig.12 Power gain and efficiency as

Fig,11 Load power as a function of
functions of load power; typical values.

source power; typical values,

Conditions for Figs 11 and 12:
V0OE =2BV, Igizs) = 2 x 0.15 A; f = 224.256 MHz; class-AR.
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VHF linear push-pull power ransistor

I L BLV36
RUGGEDNESS

The BLV36 is capable of continuousty withstanding a load mismatch {VSWR = 5, through all phases)
up to 80 W under the foliowing conditions:

VGE = 28 V: Ig(zg) = 2 x 0.16 A; Ty, = 25 OC; f = 224.25 MHz; Repy mb-h = 0.25 K/W,

The instantaneous coliector current should not exceed 10 A.

3 7292137
T %; Conditions for Figs 13, 14 and 15:
&) f The graphs apply to either transistor section
/ assuming class-AB push-pull operation
; ” VeE=2BV:igizs) =015 A; P =70W;
1 i TN, Th=250C.
R =1 1\
0 A E
—1
-2
50 150 £ iMH2) 250
Fig.13 Input impedance {series components}
as a function of frequency: typica! values.
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Fig.14 Load impedance (series components)
as a function of frequency; typical values.

Fig.156 Power gain as a function of frequency;
typical values.
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