BLV25

.V.H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily for use in v.h.f.-f.m. broadcast transmitters.

Features:

@ internally matched input for wideband operation and high power gain;

® multi-base structure and diffused emitter ballasting resistors for an optimum temperature profile;
® gold-metallization ensures excellent reliability.

The transistor has a %in 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

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

mode operation VecE f PL Pg Gp n
Vv MHz w w dB %
narrow band;cw. | 28 | 108 I 175 | <175 | >100 | > 65

MECHANICAL DATA
SOT-119 (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.
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BLV25

MECHANICAL DATA

Fig. 1 SOT-119.
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Torque on screw: min. 0,6 Nm (6 kg cm)
max. 0,756 Nm (7,5 kg cm)

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

Heatsink compound must be applied sparingly and evenly distributed.

Dimensions in mm
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V.H.F. power transistor BLV25
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage )
(peak value); VBg =0 « VCESM max. 65 V
open base VCEO max. 33V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current
d.c. or average Ic 'C(AV) max. 175 A
(peak value); f > 1 MHz icm max. 35 A
Total power dissipation at Ty =25 °C Ptot (d.c.) max. 220 W -
R.F. power dissipation (f > 1 MHz); T, = 25 °C Piot (r.f.) max. 270 W
R.F. power dissipation {f > 1 MHz); Tj, =70 °C Piot (r.f.) max. 146 W
Storage temperature Tstg —65 to + 150 °C
Operating junction temperature Tj max. 200 °C
20 ' 7288715 300 7288716
| Tmb=25°C
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\ 100 . =~
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4 10 20 30 40 0 50 T, (%) 100
Veg (V)

(1) Second breakdown limit.

Fig. 2 D.C. SOAR.

Fig. 3 Power derating curves vs. temperature.

I Continuous d.c. operation

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

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

THERMAL RESISTANCE (dissipation = 150 W; T,p = 72 ©C, i.e. T = 42 °C)

From junction to mounting base (d.c. dissipation)
From junction to mounting base (r.f. dissipation)
From mounting base to heatsink

Rthj-mb(dc)  max 0.85 KW =—
Rth j-mb(rf) max 0,60 K/W
Rth mb-h max 0,2 K/W
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CHARACTERISTICS

Tj=250C
Collector-emitter breakdown voltage

VBe=0; Ic=50mA « V(BR)CES

open base; I¢ = 200 mA V(BR)CEO
Emitter-base breakdown voltage

open collector; Ig = 20 mA V(BR)EBO
Collector cut-off current

VBE=0; Ve =33V IcES
Second breakdown energy; L = 25 mH; f = 50 Hz

open base Esgo

Rge =100 EsgR
D.C. current gain*

Ic=85A;Vcg=25V hEg
Collector-emitter saturation voltage*

ic=20A;1g=4,0A VCEsat
Transition frequency at f = 100 MHz**

~lg=85A;Vgg=25V fr

—lg=20A;Veg=25V fr
Collector capacitance at f= 1 MHz

IE=1g=0;Vcg=25V Ce
Feedback capacitance at f = 1 MHz

lc=100mA; Veg =25V Cre
Collector-flange capacitance Cef

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

> 65 V
> 33V
> 4V
< 25 mA
> 20 mJ
> 20 mJ
typ. 50

15 to 100
typ. 16 V
typ. 600 MHz

typ. 600 MHz

typ. 275 pF
typ. 155 pF
typ. 3 pF
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V.H.F. power transistor

BLV25
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Fig.4 Vcg=25V.Tj= 25 OC,
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Fig. 6 IE=le=0;f=1MHz;Tj=25°C.
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Fig.5 Vg =25V, f=100 MHz; T; = 25 OC,
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BLV25

APPLICATION INFORMATION

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

f VeE PL Pg Gp e n
MHz \" S W w dB A %
108 28 175 < 17,5 > 10,0 < 9,6 > 65
typ. 139 typ. 11,0 typ. 8,9 typ. 70
I T c12
ca cs 509
TUT.
508 L1 L2
c1 c16
c2 c3
l L3

+Vee

lca lcm lcn lcm L9
4 4 4 7 4 4 7286764

Fig. 7 Class-B test circuit at f = 108 MHz.

List of components

C1=C3 =7 to 100 pF film dielectric.trimmer (cat. no. 2222 809 07015)

C2=C4=C5=C6=C7 =100 pF (500 V) multilayer ceramic chip capacitor (ATC‘); except for C2

these capacitors are placed 7 mm from transistor edge

C8 = C10 = 470 pF multilayer ceramic chip capacitor (cat. no. 2222 856 13471)

€9 = C15 = 40 pF, parallel connection of 4 x 10 pF lead feed-through capacitors (cat. no. 2222 702 05109}
C11 =100 nF multilayer ceramic chip capacitor (cat. no. 2222 852 59104)

C12 = C16 = 7 to 47 pF precesion tuning capacitor (cat. no. 2222 805 00174)

C13 = 19 pF, parallel connection of 4 x 4,7 pF lead feed-through capacitors (cat. no. 2222 702 04478)
C14 = 6,8 uF/63 V electrolytic capacitor

L1 = Cu strip (10 mm x 4 mm x 0,5 mm)

L2 = strip on printed-circuit board

L3 =7 turns closely wound enamelled Cu wire (0,3 mm); int. dia. 3,0 mm; leads 2 x 6 mm
L4 = L8 = L9 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L5 = 3 turns enamelled Cu wire (1,6 mm); int. dia. 8 mm; length 9 mm; leads 2 x 5 mm
L6 = Cu strip (27 mm x 9 mm x 0,5 mm)

L7 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 8 mm; length 9 mm; leads 2 x 10 mm

L2 is strip on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric, thickness 1/16 in.

R1 =10 £ carbon resistor

4aTC means American Technical Ceramics.
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V.H.F. power transistor

270mm |

7286765

7286766

Fig. 8 Component layout and printed-circuit board for 108 MHz class-B test circuit.
(Dimensions in mm.)

The circuit and the components are on one side of the epoxy fibre-glass board, the other side is unetch-
ed copper to serve as a ground-plane. Earth connections are made by means of fixing screws. Addition-
ally copper straps are used under the emitters and at the input and output to provide direct contact
between the copper on the component side and the ground-plane.

200 7288720.1
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Fig. 9 R.F. SOAR. ——— f> 1 MHz (continuous);
———— short time operation during mismatch (f > 1 MHz).
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BLV25
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Fig. 10 Load power as a function of source
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Fig. 12 Input impedance (series components).
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Fig. 14 Power gain as a function of frequency.
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Fig. 11 Power gain and efficiency as a function
of source power.
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Fig. 13 Load impedance (series components).

Conditions for Figs 10 and 11:

Test circuit tuned for each power level;
typical values; Vo = 28 V; f = 108 MHz;
Th = 25 OC; class-B operation.

Conditions for Figs 12, 13 and 14:

Typical values; VCg =28 V; P = 175 W;
Th = 25 OC; class-B operation.

OPERATING NOTE for Figs 12, 13 and 14:

Below 50 MHz a base-emitter resistor of 4,7 Q2 is
recommended to avoid oscillation.
This resistor must be effective for r.f. only.
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BLV30

VHF. LINEAR POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.h.f. amplifiers for television
transmitters and transposers. Diffused emitter ballasting resistors and the application of gold sandwich
metallization ensure an optimum temperature profile and excellent reliability properties.

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

QUICK REFERENCE DATA
R.F. performance . .

Yvision VCE Ic |Th dim Po sync Gp
mode of operation MHz \% A oC dB w dB
class-A; linear amplifier 224,25 25 0,46 |70 -60 > 15 > 18

224,25 25 046 |25 -60 typ. 1,7 typ. 20

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB
corresponds to peak sync level.

MECHANICAL DATA Dimensions in mm

Fig. 1 SOT-122. 59

l 5,5 "'(4x) ' 1,62
L
4 5 — +|<014
8,8
min {4x) metal
; 8-32UNC BeO
— b / 4 :
1 14 y g ceramic
e 6,35 - 3
'
-
—(3,3 |- 16 |-
max
e
3,25
280
-l 7,6max e e 120 __ || 56 |
276 11,0 max
v 7276390.4
249 *
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 ieave surface flat; do not chamfer or
(8,5 kgcm) countersink either end of hole.

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

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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BLV30

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

(peak value); Vg = O VCESM max. 60 Vv
open base VcEO max. 30V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current
d.c. or average Ic: 'C(AV) max. 1.5 A
(peak value); f > 1 MHz lem max. 35 A
Total power dissipation at T, = 25 °C Piot max. 326 W
Storage temperature Tstg —65 to + 150 °C
Operating junction temperature Ti max. 200 °C
) 1283693 40 7283688
T = 25 °C
Ic /
Ptot
A
(A) \ (1) -
! VAN - =
Th=70°C \\ 30
0,5
20
\\
h N
0,1 5 10
10 20 30 0 50 T. (°¢) 100
Vee (V) h
{1) Second breakdown limit (independent
of temperature).
Fig. 2 D.C. SOAR. Fig. 3 Power derating curve vs. temperature.
THERMAL RESISTANCE (see Fig. 4)
From junction to mounting base
(dissipation = 12 W; Ty, = 77 ©C; i.e. T, = 70 ©C) Rthjmb = 56 K/W
From mounting base to heatsink Rthmb-h = 06 K/W
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V.H.F. linear power transistor BLV30
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Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power
dissipation, with heatsink and junction temperature as parameters. (Rt mb-h = 0,6 K/W).

Example
Nominal class-A operation; Vcg =25 V; I = 0,46 A; T, = 70 °C.
Fig. 4 shows: Rth j-h max. 6,13 K/W

T max. 140,5 °C
Typical device:  Ripj.h typ. 545 K/W
T, typ. 1330C
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BLV30

CHARACTERISTICS

Tj =250C
Collector-emitter breakdown voltage

VBg = 0; Ic =10 mA~ V(BR)CES

open base; | = 50 mA V(BR)CEO
Emitter-base breakdown voltage

open collector; Ig = 4 mA V(BR)EBO
Collector cut-off current

VBe=0;Vce=30V IcEs
Second breakdown energy; L = 25 mH; f = 50 Hz

open base Esgo

RBe=108 EsBR
D.C. current gain *

Ic=056A;Veg=25V hEg
Collector-emitter saturation voltage *

Ic=10A;13=0,1A VCEsat
Transition frequency at f = 500 MHz **

—Ig=05A;Vcg=25V fr

—lg=10A;Vgeg=25V fr
Collector capacitance at f = 1 MHz

lg=1g=0;Vcp=25V Cc
Feedback capacitance at f = 1 MHz

Ic=20mA; Vep=25V Cre

—= Collector-stud capacitance Ces

* Measured under pulse conditions: p< 300 us; § < 0,02
** Measured under pulse conditions: t < 50us; 5 <0,01.

> 60
> 30
> 4
< 4
> 2
> 2
typ. 65

15 to 120
typ. 0,8
typ. 1,20
typ. 1,15
typ. 18
typ. 9,2
typ. 1,2

\

mA

mJ
mJ

GHz
GHz

pF

pF
pF
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V.H.F. linear power transistor

BLV30
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Fig. 5 Typical values; Tj=25 oC.
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Fig. 7 Vcg = 25 V; f = 600 MHz; T; = 25 oC.
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Fig.6 Ig=1g=0;f=1 MHz;Ti=25°C.
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BLV30

APPLICATION INFORMATION

R.F. performance in v.h.f. class-A operation (linear power amplifier)

-
fyision (MH2) | Vee W) | Ic (A1 | Ty (0) 1dam (@8)* | Posync W)* | Gp (dB)
224,25 25 0,46 70 —60 > 15 > 18
224,25 25 0,46 70 —60 typ. 1,7 typ. 19,5
224,25 25 0,46 25 —60 typ. 1,8 typ. 20

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB
corresponds to peak sync level.

+Vgg —O*Vec

50 Q

50 Q2

Cc13

z
7283387

Fig. 8 Test circuit at fyjgjon = 224,25 MHz.

List of components:

C1 =1,810 10 pF film dielectric trimmer (cat. no. 2222 809 05002)

C2 =2109 pF film dielectric trimmer (cat. no. 2222 809 09002)

C3 = C4 = 82 pF multilayer ceramic chip capacitor {ATC*), placed 7 mm from transistor edge
C7 =C14 =680 pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681)
C6 = C8 =330 nF polyester capacitor

C9 =43 pF (500 V) multilayer ceramic chip capacitor (ATCA)

C10 = C13 =2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003)

C11 =10 uF/40 V solid aluminium electrolytic capacitor

C12 = 18 pF (500 V) multitayer ceramic chip capacitor (ATCA)

L1 =49 nH; 4 turns enamelled Cu wire (1,0 mm); int. dia. 3,6 mm; length 6,3 mm; leads 2 x 5 mm
L2 =15=230Q stripline (10,0 mm x 6,0 mm)

L3 =0,1 uH; microchoke (cat. no. 4322 057 01070)

L4 =130nH; 6 turns enamelled Cu wire (1,0 mm); int. dia. 6,0 mm; length 10,7 mm; leads 2 x 5 mm
L6 =60 & stripline (50,5 mm x 2,0 mm)

L7 =30nH; 4 turns enamelled Cu wire (1,0 mm); int. dia. 3,0 mm; length 7,9 mm; leads 2 x 5 mm

L2, L5 and L6 are striptines on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric
(er = 4,5); thickness 1/16",

R1 =10 £ carbon resistor

Q
[&]
H

A ATC means American Technical Ceramics.
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V.H.F. linear power transistor BLV30

7283582

- 130

\

7283583

Fig. 9 Component layout and printed-circuit board for 224,25 MHz test circuit.

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, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.
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BLV30
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~-65 0
0 2 Posync (W) 4

Fig. 10 Intermodulation distortion (djpy,*)
and cross-modulation distortion (dgm**)
as a function of output power.

Conditions for Figs 10 and 11:

30 7283692
Gp
(dB)
L Th=25°C
20 - ———
70°C
10
00 2
’ Posync (W)

Fig. 11 Power gain as a function of output
power.

Typical values; VoE = 25 V; Ic = 0,46 A; fyision = 224,25 MHz.

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero

dB corresponds to peak sync level.

Intermodulation distortion of input signal < —75 dB.
** Two-tone test method (vision carrier O dB, sound carrier —7 dB), zero dB corresponds to peak sync

level.

Cross:modulation distortion {(dgpy,) is the voltage variation (%) of sound carrier when vision carrier

is switched from 0 dB to —20 dB.
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V.H.F. linear power transistor

BLV30

7283694
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Fig. 12 Input impedance (series components).
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Fig. 13 Load impedance (series components).

Conditions for Figs 12, 13 and 14:

Typical values; Vog =25V, Ic= 0,46 A;
Th=700cC.
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BLV31

V.H.F. LINEAR POWER TRANSISTOR

-

N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.h.f. amplifiers for
television transmitters and transposers. Diffused emitter ballasting resistors and the application of
gold sandwich metallization ensure an optimum temperature profile and excellent reliability properties.

The transistor has a %"’ capstan envelope with ceramic cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance

mode of operation fvision VeE Ic Th dim”* Po sync” Gp
MHz \Y A oc dB W dB
class-A; linear amplifier 224,25 25 0,8 70 —58 > 5 > 15
224,25 25 08 | 25 —58 typ. 7 typ. 16,5

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB
corresponds to peak sync fevel.

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-122. 5,9
> 55 I*“‘x) ' 1,52
| LI
e i 4 5 I —+|=0,14
8,8
i (4%} metal
! i 8-32UNC BeO
c b ? r/ /z ceramic
276 _ N _ _ |
24,9 6,35 l
'
—t—
AN
3,0 X =33~ ¢
x max |
e
1 p
3,25
. 2807
- 7.6max |l L 120 | 56 [
, a
2716 7276390.4 max
249
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
(8,6 kg cm) countersink either end of hole.

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

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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BLV31

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

(peak value); Vgg = Q VCESM max. 60 V

open base Vceo max. 30 Vv
Emitter-base voltage (open collector) VEBO max. 4V
Collector current

d.c. or average Ici Ig(ay)  max. 3 A

(peak value); f > 1 MHz Icm max. 6 A
Total power dissipation at Ty, = 25 OC Ptot max. 48 w
Storage temperature Tstg —65 to + 150 °C
Operating junction temperature T; max. 200 °C

. r”“"’ 60 7283382.1

Tmbf 259C
N

N Prot
\\ \ (W) -

(A} m

Th=7o°c\\ h
1 -

N
-
M,
N
20
0,5
0.2 0 S
5 10 Veg (V) 30 0 50 T, (°C) 100
(1) Second breakdown limit (independent of
temperature).

Fig. 2 D.C. SOAR. Fig. 3 Power derating curve vs. temperature.
THERMAL RESISTANCE (see Fig. 4)
From junction to mounting base

{dissipation = 20 W; Ty, = 82 °C; i.e. T, = 70 ) Rth j-mb = 3,45 K/W
From mounting base to heatsink Rthmb-h = 0,6 K/W
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V.H.F. linear power transistor

\—

BLV31

. 7283687
ATV TF SN
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Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with

heatsink and junction temperature as parameters. (R¢h mb-h = 0.6 K/W.)

Example )
Nominal class-A operation: Vgg = 25 V; Ic=0,8 A; T, = 70 °C.
Fig. 4 shows: Rthj-h max. 4,05 K/W

T max. 15190C

Typical device:  Repj.h typ. 3,80 K/W
T, typ. 146°C
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BLV31

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector-emitter breakdown voltage

VBE =0; Ic=25mA V(BRICES

open base; Ic = 100 mA V(BR)CEO
Emitter-base breakdown voltage

open collector; Ig = 10 mA V(BR)EBO
Collector cut-off current

VBE=0;Vcg=30V Ices
Second breakdown energy; L =25 mH; f =50 Hz

open base Esgo

RBe=109Q Esgr
D.C. current gain *

Ic=08A;Veg=25V hre
Collector-emitter saturation voltage *

Ic=20A;1g=02A VCEsat
Transition frequency at f = 500 MHz **

—Ilg=08A;Vcg=25V fr

—lg=20A;Vcg=25V fr
Collector capacitance at f = 1 MHz

lg=1g=0;Vgg=25V Cc
Feedback capacitance at f = 1 MHz

Ic=100mA; Ve =25V Cre

— Collector-stud capacitance Ces

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

> 60
> 30
> 4
< 10
> 3
> 3
typ. 75

15t0 120
typ. 1,0
typ. 1,0
typ. 111
typ. 35
typ. 20
typ. 1,2

v

mA

mJ
mJ

GHz
GHz

pF

pF
pF
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V.H.F. linear power transistor

BLV31

AN

7283378 150 7283383
100 Ce
N (pF)
hrE
75 100
50 5V \
50
typ
Py
25 ~
0 0
0 1 2 o) 3 0 20 yegiv) 40
Fig. 5 Typical values; TJ- =25 0C, Fig.6 lg=1g=0;f=1MHz; Tj =250C,
7283379
2
fr
(GHz)
typ
1 -
/
0
0 1 2 3
—lg (A)

Fig. 7 Vcg = 25 V; f = 500 MHz; T; = 25 °C.
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il

APPLICATION INFORMATION

R.F. performance in v.h.f. class-A operation (linear power amplifier)

fyision (MHz) , Ve (V) l ic (A) ' Th (oC) [ dim (dB)* | Pgsync W1 | Gp (dB)

224,25 25 0.8 70 —58 > 5 > 15
224,25 25 0,8 70 —58 typ. 5,8 typ. 16,2
224,25 25 08 25 —58 typ. 7 typ. 16,5

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB
corresponds to peak sync level.

+Vgg

50 2

Cc13

7 2
7283387

Fig. 8 Test circuit at fisjon = 224,25 MHz.

List of components:

C1 =1,8to 10 pF film dielectric trimmer (cat. no. 2222 809 05002)

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

C3 = C4 =82 pF multilayer ceramic chip capacitor (ATCA), placed 7 mm from transistor edge

C5 =C7=C14 =680 pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681)

C6 = C8 =330 nF polyester capacitor

C9 =43 pF (500 V) multilayer ceramic chip capacitor (ATCA)

C10=C13 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003)

C11=10 pF/40 V solid aluminium electrolytic capacitor

C12= 18 pF (500 V) multilayer ceramic chip capacitor (ATCA)

L1 =49 nH; 4 turns enamelled Cu wire (1,0 mm); int. dia. 3,6 mm; length 6,3 mm; leads 2 x 5 mm
L2 = 15=30Q stripline (10,0 mm x 6,0 mm)

L3 =0,1 uH; microchoke (cat. no. 4322 057 01070)

L4 =130 nH; 6 turns enamelled Cu wire (1,0 mm); int. dia. 6,0 mm; length 10,7 mm; leads 2 x 5 mm
L6 =60 Q stripline (60,56 mm x 2,0 mm)

L7 =30 nH; 4 turns enamelled Cu wire (1,0 mm); int. dia. 3,0 mm; length 7,9 mm; leads 2 x 5 mm
L2, L5 and L6 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric
(e = 4,5); thickness 1/16”".

R1 =10 £ carbon resistor

A ATC means American Technical Ceramics.
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BLV31

V.H.F. linear power transistor

o mean. o
L6 =} ggh‘:ﬂ

rivet
N c10f N ValC13
L 7283582

130

7283583

Fig. 9 Component layout and printed-circuit board for 224,256 MHz test circuit.

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, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.
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|
BLV31
7283380.1 7283381
Th =11
70°CTfT 25 °C
—45 20 20
im dem ] Gem % Th=
(dB) (%) (dB) 259C
IV 1yl o
—50 117 15 709C
1717 18
17
AR
4 im
-55 / 10 10
J
60 / 5 5
Th =
| ["70°c7[T25°C
—-65 0 0
0 5 10 15 0 5 10 15
Po sync (W) Po sync (W)
Fig. 10 Intermodulation distortion (djmy, *) Fig. 11 Power gain as a function of output
and cross-modulation distortion (dem**) power.

as a function of output power.

Conditions for Figs 10 and 11:
Typical values; Vog = 25 V; Ic = 0,8 A; fyision = 224,25 MHz.

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero

dB corresponds to peak sync level.
Intermodulation distortion of input signal < —75 dB.
** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync
level.
Cross-modulation distortion (d¢y,) is the voltage variation (%) of sound carrier when vision carrier

is switched from 0 dB to —20 dB.
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V.H.F. linear power transistor

1 7283384
7, I
i X
(2}
y 4
0 V.
A
A
/
i
-1
-2
50 150 ¢ (MHz) 250

Fig. 12 Input impedance (series components).

7283386
30

(dB) A

20

10

50 150

Fig. 14.

f (MHz) 250

BLV31
30 7283385
RL X
(2)
20 PN
A N
A N
N
N
N
Q
10 XL
P YHE
4 RL
0
50 150 f (MHz) 250

Fig. 13 Load impedance (series components).

Conditions for Figs 12, 13 and 14:

Typical values; Vcg =25 V; Ic=0,8 A;
Th=70°C.
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BLV32F

V.HF. LINEAR POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.h.f. amplifiers of television
transmitters and transposers.

Features:

® diffused emitter ballasting resistors for an optimum temperature profile;
® gold metallization ensures excellent reliability.

The transistor has a 3/8" 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance in linear amplifier

mode of Yyision VcE Ic Th dim* Po sync” Gp
operation MHz \% A oC dB w dB
class-A 224,25 25 1,56 70 —b5 > 10 > 16
class-A 224,25 25 1,5 25 —55 typ. 12,56 typ. 17,2

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB
corresponds to peak sync level.

MECHANICAL DATA
SOT-160 (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.
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BLV32F

MECHANICAL DATA
Fig. 1 SOT-160.

Dimensions in mm

+——— 24,5max ————»

- F-O,M

7

53
4,9
1 11
4,4 25,2 -1 98
min max 18,42 max
t |
53
4,9 =1 BeO

ceramic

metal

3,35
3,04

4

(2x)

<= 10,0 max—»

2,54 [T]7] 450 |
F 405 75
’ max
‘ 7283984.1

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.
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V.H.F. linear power transistor BLV32F

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

(peak value); VBg =0 _ VCESM max. 60 Vv
open base VCEO max. 32V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current
d.c. or average lc;lc(av)  max. 4 A
(peak value); f > 1 MHz Icm max. 12 A
Total power dissipation at Ty, =25 °C Piot max. 82 w
R.F. power dissipation (f > 1 MHz); T, =25 °C Prs max. 100 W
Storage temperature Tstg —65 to + 150 °C
Operating junction temperature Tj max. 200 °C
288107
20 7288113 150 7
Ic
(A) Prot
(W)
10
100 N
N
Tmb=25° AN
5 L
/ Q
» N
\ \ NN
N\ - I
N
Th=70°C \\\ I S
! 0
5 10 20 40
Veg (V) 0 50 T1,(°) 100

(1) Second breakdown limit {(independent of Fig. 3 Power derating curves vs. temperature.

temperature). | Continuous d.c. {including r.f. class-A) operation

Fig. 2 D.C. SOAR. I Continuous r.f. operation

THERMAL RESISTANCE (dissipation = 37,5 W; Trp = 82 °C, i.e. Ty, = 70 °C)

From junction to mounting base {d.c. dissipation) Rthj-mb(de) = 2,55 K/W
From junction to mounting base (r.f. dissipation} Rthjmb(rf) = 2,10 K/W
From mounting base to heatsink Rth mb-h = 0,3 K/w
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BLV32F
7288114
35 N y ) T
1700 4 000 d fQOC‘ ]—600 P d
ST S ;
Rthj-h P 4
(K/W) AL p. P . oG
y. ] P y
— —= 209
P o L
y p
3 A P A Ld
NI
>
’ 4 A “ 3 d '10( c#
A - L '« 2
V. A
h 21
v ive A F A c
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. ] A
2’5 - r “ N J-o‘l’"
‘\ g 'ol-l. | |
o & 2 . 1 -A’ °~-ll T
e S TS ' O
o N o [T1% o
A T - - S8
N > & [T S
o
2 T~ i 8 ‘? i
< S
0 20 o 60 Peot (W) 80

40
o

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with
heatsink and junction temperature as parameters. (Rth mb-h = 0,3 K/W.)

Example
Nominal class-A operation (without r.f. signal): Vcg=25V; Ic=1,5 A; T, = 70 °C.
Fig. 4 shows: Ry j-h max. 2,85 K/W
T max. 177 °C
Typical device: Ry j-h typ. 2,30 K/W
Ti typ. 156 °C
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V.H.F. linear power transistor

BLV32F

CHARACTERISTICS

Tj =2590C

Collector-emitter breakdov"/n voltage
VB =0; Ic=15mA
open base; Ic = 100 mA

Emitter-base breakdown voltage
open collector; Ig = 10 mA

Collector cut-off current
VBe=0;Vcg=32V
Second breakdown energy; L = 256 mH; f =50 Hz
open base
R =10 Q2
D.C. current gain*
Ic=16A;Vcg=25V

Collector-emitter saturation voltage*
Ic=35A;13=0,35A

Transition frequency at f = 500 MHz**
—lg=16A;Vcg=25V
—-lg=35A;Vcg=25V

Collector capacitance at f = 1 MHz
lg=1g=0;Vgg=25V

Feedback capacitance at f = 1 MHz
Ic=50mA; Vcg=25V

Collector-flange capacitance

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

V(BRICES
V(BR)CEO

V(BR)EBO
Ices

EsBo
EsBR

hre

VCEsat

> 60
> 32
> 4
< 5
> 45
> 45
typ. 50

20 to 120
typ. 1.4
typ. 2
typ. 2
typ. 50
typ. 31
typ. 2

mA

md
md

GHz
GHz

pF

pF
pF
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BLV32F
75 7288103
hFE 2
50
5V 15 =
7
e -
-
1"
2s LA
0
0 2 a4
Fig. 5 Typical values; Tj=250cC.
3 7288105
fr
(GHz)
typ
2 =
/
1
|
0
0 2 —ig(a) 4

Fig. 7 V¢ =25 V; f =500 MHz; T; = 25 °C.

7288104
200
CC
(pF)
150
\
100 |-\
\
N
h t
P
50 -—— -
0
0 10 20 30
Fig. 6 1g=1g=0;f=1MHz Tj=25 oC,
10 7288106
|
I -
¢ Th=70°C La % 750¢ |
(A) L
P
9%
1 // l/
V4
/£
V7
10~ -
4 f A
J J
10~2
05 1 Vgg (V) 15

Fig. 8 Typical values; Vog =25 V.
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V.H.F. linear power transistor BLV32F

APPLICATION INFORMATION
R.F. performance in v.h.f. class-A operation {linear power amplifier)

fyision (MHz) | VGE (W)* | IC(A)I T, (9C) | dim (dB)** | Posync (W)** | Gp (dB)

70 56 > 10 > 16
70 -55 typ. 11 typ. 16,8
224,25 25 15 70 52 typ. 13 typ. 16,8
25 56 typ. 125 | typ. 17.2

* The transistor is capable of operating up to 28 V.
** Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB
corresponds to peak sync fevel.

+Vgg +Vee
O

L
c12

50 Q2 - ' c14 soq

C13

7
7286059

Fig. 9 Class-A test circuit at fyjsion = 224,25 MHz.

List of components:

C1 = C9 = 330 nF polyester capacitor

C2 =2 to 18 pF film dielectric trimmer {cat. no. 2222 809 05003)

C3=C11 =C13 = 2 to 18 pF film dielectric trimmer {(cat. no. 2222 809 09003)

C4 = C7 = C14 = 680 pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681)
Cb = C6 = 68 pF (500 V) multilayer ceramic chip capacitor (ATCH

C8 = 10 uF/63 V solid tantalum capacitor

C10 = 82 pF (500 V) multilayer ceramic chip capacitor (ATCA)

C12 = 30 pF (500 V) multilayer ceramic chip capacitor (ATCA)

L1 = 1 uH microchoke (cat. no. 4322 057 01080)

L2 = 3 turns enamelled Cu wire (1,6 mm); int. dia. 4,6 mm; length 14,0 mm; leads 2 x 3 mm
L3 = L4 = 32  stripline (6,0 mm x 10,0 mm)

L5 = 4 turns enamelled Cu wire (1,6 mm); int. dia. 5,56 mm; length 10,0 mm; leads 2 x 2 mm
L6 = 62 £ stripline (2,0 mm x 22,5 mm)

L7 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; length 4,0 mm; feads 2 x 3 mm
L3, L4 and L6 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass
dielectric (e, ~ 4,5 ); thickness 1/16".

R1 = 27 £ carbon resistor

A ATC means American Technical Ceramics.
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BLV32F

input output

7286057

- 114

7286058

Fig. 10 Component layout and printed-circuit board for 224,25 MHz class-A test circuit.

The circuit and the components are on one side of the epoxy fibre-glass board, the other side is
unetched copper to serve as a ground-plane. Earth connections are made by hollow rivets. Add itionally
copper straps are used under the emitters and at the input and output to provide direct contact between
the copper on the component side and the ground-plane.
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V.H.F. linear power transistor BLV32F

7288112 7288108
—45 = 18 40
. ‘e
dim ! 7 Gp dem 7
(dB) A (dB) (%)
7,
-50 G w 30
P iD4 1 X
S o 7/
V
v v
7 r4
y 7 /
_ av.4 20
55 Vi 4 16 P
A Y.
4 4
Vi
¥ //
4
— yAW.
60 " 15 10 74
L A
, v
L {dim -
—65 | 14 0
5 10 15 20 5 10 15 20
. Po sync (W) Po sync (w)
Fig. 11 Intermodulation distortion (djm)* and Fig. 12 Cross-modulation distortion (dgm)**
power gain as a function of output power. as a function of output power.
Conditions for Figs 11 and 12:
Typical values; Vo =25 V; Ig = 1,6 A; ——— Tp, = 25 0C; — — — T = 70 OC; fyision = 224,25 MHz.

Ruggedness in class-A operation

The BLV32F is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to 15 W
(r.m.s. value) or 20 W {P.E.P.) under the following conditions:
VCE =25 V; Ig = 1,5 A; T, = 70 OC; f = 224,26 MHz; R¢p, mb-h = 0,3 K/W.

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB)}, zero
dB corresponds to peak sync level.
Intermodulation distortion of input signal <—70 dB.

** Two-tone test method (vision carrier O dB, sound carrier —7 dB), zero dB corresponds to peak sync
level.
Cross-modulation distortion (d¢py,) is the voltage variation (%) of sound carrier when vision carrier
is switched from 0 dB to —20 dB.

March 1986 325



BLV32F

2 7288109
Xi -
V.
/
re X //'
(2) /
/]
/
I'
1 A
4
) ri 1
/
A
A
0
-1
50 150 ¢ (MHz) 250

Fig. 13 Input impedance (series components).

15 7288110
]
| T
RL XL KAL
(2)
\‘\
N
10 A
N
AN
ot —+
5
4
7
"XL
0
50 150  f(MHz) 250

Fig. 14 Load impedance (series components).

30 7288111
Gp N N
(dB) AN . .
Conditions for Figs 13, 14 and 15:
A N Typical values; Ve =26 V; Ic= 1,5 A;
20 class-A operation; Ty, = 70 °C.
N
™N
~N
—
10
0
50 1560 f(MHz) 250
Fig. 15.
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VHF. LINEAR POWER TRANSISTOR

N-P-N silicon planar epitexial transistor primarily intended for use in linear v.h.f. amplifiers for television
transmitters and transposers. Diffused emitter ballasting resistors and the application of gold sandwich
metallization ensure an optimum temperature profile and excellent reliability properties.

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

QUICK REFERENCE DATA

R.F. performance in linear amplifier

Ic
mode of | fyision | VCE {!c(zS) | Th |dim” | Posync®| Gp sync compr.**
operation | MHz \% A oC | dB w dB sync in (%)/sync out (%)

70 |-55 |> 19 |> 9
25 |—55 |typ.26 (typ.9,7

class-AB 224,25 | 28 0,10 70 typ. 90 |typ. 6,5 30/25

class-A 224,25 | 25 3,20

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB
corresponds to peak sync level.
** Television service (negative modulation, C.C.I.R. system).

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-147.
- 59 o (ax) ¥
I 5i5 F @5 -
4 ' ~|=0,14
el | 65 (4x) t
min 1/4"-lzsum= metai
- BeO
/ .///, ceramic -
29 | -
27
19 | |
max
5,30
1485
«— 13max —»! - :g:é _’«r?\laax_.
29 7283746.1
27

Torque on nut: min. 2,3 Nm Diameter of clearance hole in heatsink: max. 6,4 mm.

(23 kg cm) Mounting hole to have no burrs at either end.

max. 2,7 Nm De-burring must leave surface flat; do not chamfer or
(27 kg cm) countersink either end of hole.

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

PRODUCT SAFETY This device incorporates beryilium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.
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BLV33

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

(peak value); Vg =0 VCESM max. 65 Vv
open base VCEO max, 3V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current
d.c. or average Ic: Ic(Av) max. 1256 A
(peak value); f> 1 MHz Ilcm max. 20 A
Total power dissipation at Tppp, = 25 °C Piot max. 132 W
R.F. power dissipation {f > 1 MHz); Ty, = 25 °C Prg max. 1656 W
Storage temperature Tstg —65 to + 1560 °C
Operating junction temperature Tj max. 200 °C
20 7283799 175 7283798
'c
(A) Ptot
Tmb = 25°C (W)
10 N—F
N/ -
AN 125 [HN
N\, N N
AN a
5 . N
Th=70°C \() 100 WENEAN
\
™ N
I N
\\ 75 n
N,
2
5 10 Vce (V) 30
50
0 50 T, (°C) 100

(1) Second breakdown limit (independent
of temperature).

Fig. 2 D.C. SOAR. Fig. 3 Power derating curve vs. temperature.

I Continuous d.c. (including r.f. class-A) operation
Il Continuous r.f. operation

THERMAL RESISTANCE (dissipation = 80 W; Tmb =829C, i.e. T, =700C)

From junction to mounting base (d.c. dissipation) Rthj-mb(de) = 1,46 K/W
From junction to mounting base (r.f. dissipation) Rthjmbirf) = 1,17 K/wW
From mounting base to heatsink Rth mb-h = 0,15 K/W
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V.H.F. linear power transistor BLV33

20 7283800
’ IT Iooc, 4 06 /'lgo'c, /" L]
N o IdBk 6000/
- B L “ P (
P% > P Ps ] o6
Rthi-h % - T T A T a0y
(K/W) . ] Ed P
& y /’ o
— e LA - ] 0007
ZT 17 1 il
15 < 7 p <~ | A T - Och'_’
' Prd g e . Tt >l
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/ ~
d o S
> > > o
10 = -
0 50 100 Prot (W) 150

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with
heatsink and junction temperature as parameters. (R¢h mp-h = 0,15 K/W.)

Example
Nominal class-A operation: Vcg =25 V; Ic=3,2 A; T,, =70 °C.
Fig. 4 shows: Rthj-h max. 1,60 K/W .

Tj max. 198 °C

Typical device: Ry j-h typ. 1,60 K/MW
Tj typ. 1900C
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CHARACTERISTICS

Tj=259C

Collector-emitter breakdown voltage
VBE =0; Ic=25 mA
open base; | = 100 mA

Emitter-base breakdown voltage
open collector; g = 10 mA

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

Second breakdown energy; L = 25 mH: f = 50 Hz
open base
Rgg =102

D.C. current gain*
Ic=3.,0A;Vcg=25V

Collector-emitter saturation voltage*
Ic=60A;Ig=06A

Transition frequency at f = 100 MHz**
~lg=3,0A;Vcg=25V
—lg=60A;Vcg=25V

Collector capacitance at f = 1 MHz
lg=1g=0;Vep=25V

Feedback capacitance at f = 1 MHz
Ic=100mA; Vg =25V

Collector-stud capacitance

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

V(BR)CES
V(BR)CEO

V(BR)EBO
Ices

Eseo
ESBR

hFE

> 65
> 33
> 4
< 10
> 12,5
> 12,5
typ. 50

15 to 100
typ. 0,75
typ. 680
typ. 750
typ. 1565
typ. 88
typ. 3

mA

mJ
mJ

MHz
MHz

pF

pF
pF
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V.H.F. linear power transistor

BLV33

7283792

100

75

50

f <

25

0 5 10 1. (A) 15
Fig. 5 Typical values; Tj=25 oC.

7283793

1000

(MHz)

typ
750 ]

500

250

0

0 5 10 5

1
~1g (A)
Fig. 7 Vg =25 V; f= 100 MHz; T; = 25 OC.

7283791

600
Ce
(pF)
400 X
\
N
A
-
200 typ
-
[
0
0 20 vgg (V) 40
Fig. 6 Ig = lg = 0; f = 1 MHz; T} = 25 OC.
7283797
10 T
1
/;J’l
Th=70 OC, ",‘ 25 °C|
Ic
"4
(A) //
A/
"84
1
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I
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05 1 1,5 2
Vge (V)

Fig. 8 Typical values; Vg =25 V.
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BLV33

APPLICATION INFORMATION
R.F. performance in v.h.f. class-A operation (linear power amplifier)

fyision (MHz) | Vcg () ! Ic (A) l Th(°C) | dim (@B)* | Posync W)* | G, (dB)
70 —55 > 19 > 9
70 —55 typ. 22 typ. 9,3
224
24,25 25 32 70 —52 typ. 26,5 typ. 9,3
25 —-55 typ. 26 typ. 9,7

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB
corresponds to peak sync level.

+VBB

50 Q

Fig. 9 Class-A test circuit at fyigion = 224,25 MHz. 72838011
List of components:

C1=C14 = 680 pF (500 V) multilayer ceramic chip capacitor (ATCA)

€2 =C11 = C13 = 4 t0 40 pF fiim dielectric trimmer (cat. no. 2222 809 08002)

C3 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003)

C4 = C9 = 680 pF {50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681)

C5 = C6 = 68 pF (500 V) multilayer ceramic chip capacitor (ATCA), placed 2 mm from transistor edge
C7 = C8 = 470 nF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 856 48474)

C10 = 24 pF (500 V) multilayer ceramic chip capacitor (ATCA), positioned under C11

C12 =10 uF/40 V solid aluminium electrolytic capacitor

L1 = 1% turns closely wound enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; leads 2 x 3 mm

L2 = 30 2 stripline (6,0 mm x 32,7 mm)

L3 = 1 uH microchoke (cat. no. 4322 057 01080)

L4 = 27 nH; 2 turns enamelled Cu wire (1,1 mm); int. dia; 4,56 mm; length 2,9 mm; leads 2 x 5 mm
L5 = 30 £ stripline (6,0 mm x 24,0 mm)

L6 = 19 nH; 2 turns enamelled Cu wire (1,1 mm); int. dia. 3,6 mm; length 3,5 mm; leads 2 x 5 mm
L2 and L5 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric
(ep = 4,5); thickness 1/16".

R1=R2 =10  carbon resistor

A ATC means American Technical Ceramics.
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V.H.F. linear power transistor BLV33

output

L2 C5 C6 L4 L5 L6 7283803.1

117

7283804

Fig. 10 Component layout and printed-circuit board for 224,25 MHz class-A test circuit.

The circuit and the components are on one side of the epoxy fibre-glass board, the other side is un-
etched copper to serve as earth. Earth connections are made by hollow rivets. Additionally copper
straps are used under the emitters and at the input and output to provide direct contact between the
copper on the component side and the ground-plane.
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BLV33

7283794 30 7283795.1
1
—45 10 RV
Gp dem [
dim TTrTrTr—r T G, (%)
(dB) 7 (dB) F
-50 75 20
o
1 1A
)y A4 f
/
-55 5
Alp 4
y 4
7 10 144
/ vy
-60 y / 2,5 4
yil 4 p;
dim 2
|
10 20 30 40 0 20 Pygync (W) 40
Po sync (W)
Fig. 11 Intermodulation distortion (djm)* Fig. 12 Cross-modulation distortion (dgy)**
and power gain as a function of output power. as a function of output power.
Conditions for Figs 11 and 12:
Typical values; Vg =25 V; Ic = 3,2 A; ——— Th=250C; — — — T, =70 OC; fyision = 224,25 MHz.

Ruggedness in class-A operation

The BLV33 is capable of withstanding full load mismatch (VSWR = 50 through all phases) up to 30 W
(r.m.s. value) or 40 W (P.E.P.) under the following conditions:
VCE=25V;Ic=32A; T, =700C; f= 224,256 MHz; Rth mb-h =0,15 K/W.

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero
dB corresponds to peak sync level.
Intermodulation distortion of input signal < —70 dB.

** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync
level.
Cross-modulation distortion (dgpm) is the voltage variation (%) of sound carrier when vision carrier
is switched from Q dB to —20 dB.
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V.H.F. linear power transistor

BLV33

7283790
2
i Xi %i 1
() A
1 pd
y
fi—
/!
Yy
0
-1
50 150 f (MHz) 250

Fig. 13 Input impedance (series components).

7283789
30 .
Gp
(dB)
20
10 S
0
50 150  f (MHz) 250
Fig. 15.

7283788
6
RL. XL
(2)
N,
4 N
h N
AN
h N
A N
.
2 R
XL
0
50 150 f (MHz) 250

Fig. 14 Load impedance (series components).

Conditions for Figs 13, 14 and 15:

Typical values; Ve =25 V; Ic =3,2 A;
class-A operation; T, = 70 ©C.
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BLV33

APPLICATION INFORMATION
R.F. performance in v.h.f. class-AB operation (c.w.)

fyision (MHz) I Vce (V) , Ic(zs) (A) ] Th (OC) l PL (W) I Ic(A) l 1 (%) | Gp (dB)*
40 typ. 2,60 I typ. 55 l typ. 7,5
224,25 | 28 I 0.1 ‘ 70 ‘ 90 ’ typ. 4,46 | typ. 72 | typ. 6,5

* Gain compression point of 1 dB is at typical 90 W (minimum 80 W). Using a 3rd-order amplitude
transfer characteristic, 1 dB compression corresponds with 30% sync input/25% sync output com-
pression in television service (negative modulation, C.C.I.R. system).

Cé R1 C

l—'f:'; 10 ! O +Vee
St i T 'LC13 "L

c15
7
L2,
_IECS

+VBB

R2

50 C1 50Q

4 4 4

72
Fig. 16 Class-AB test circuit at fuision = 224,25 MHz. 7283802

List of components:

C1=C17 =680 pF (500 V) multilayer ceramic chip capacitor (ATCA)

C2 = 39 pF (500 V) multilayer ceramic chip capacitor (ATCA)

C3 = C16 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003)

C4 =43 pF (500 V) multilayer ceramic chip capacitor (ATCA}

C5 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 08002)

C6 = C10 = 330 nF polyester capacitor

C7 = C13 = 680 pF (50 V) multilayer ceramic chip capacitor {cat. no. 2222 852 13681)

C8 = C9 = 68 pF (500 V) multilayer ceramic chip capacitor (ATCA); placed 2,5 mm from transistor edge
C11=C12 = 27 pF (500 V) multilayer ceramic chip capacitor (ATCA); placed 7 mm from transistor edge
C14 =5 to 60 pF film dielectric trimmer {cat. no. 2222 809 08003)

€15 = 10 uF/40 V solid aluminium electrolytic capacitor

L1 =25 nH; 2 turns enamelled Cu wire (1,6 mm): int. dia. 4,3 mm; length 3,4 mm; leads 2 x 5 mm

L2 =120 nH; 4 turns closely wound enamelled Cu wire (1,1 mm); int. dia. 6,0 mm; leads 2 x 5 mm

L3 = 30 £ stripline (6,0 mm x 48,8 mm)

L4 = 48 Q stripline (3,0 mm x 27,0 mm) at 3 mm from transistor edge

L5 = 30 2 stripline (6,0 mm x 42,9 mm)

L6 = 24 nH; 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,0 mm; length 3,4 mm; leads 2 x 5 mm

L3, L4 and L5 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass

dielectric {e; = 4,5); thickness 1/16".

R1=R2 =10 2 carbon resistor

A ATC means American Technical Ceramics.
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V.H.F. linear power transistor BLV33
7283796 7’5 . l 7283787 75
Gp
V.
100 N /7 Gp n
7 N
PL // (dB) e (%)
W
(W) typ A
75 / 5 4 50
y
/|
50 /
2,5 [ 25
25
/
/
0 0 0
0 10 20 Pg (W) 30 0 50 PL (W) 100

Fig. 17 VCg=28V; Ig(zs) =0,1 A; T, =70°C;  Fig. 18 Vg =28 V; i¢(zs)=0.1 A; Ty =70 °C;
fvision = 224,25 MHz. fyision = 224,25 MHz; typical values.

Ruggedness in class-AB operation

The BLV33 is capable of withstanding a load mismatch (VSWR < 2 through all phases) up to 60 W
{r.m.s. value) and 90 W (P.E.P.) under the following conditions:

VeE =28 V; T =70 9C; f = 224,25 MHz; Rt mp-h = 0,15 K/W.
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BLV33
2 7283786
X
I'i , Xi ~
(2) A
74
Y
y
! y
I'i 1
/
4
0
-1
50 150 f {MHz) 250

Fig. 19 Input impedance (series components).

30 7283784
Gp
(dB)
20
N
AN
10 N
N
N
0
50 150 f (MHz) 250
Fig. 21.

’ 7283785
6
RL'XL

(Q)
4
-
=

RL
2

o (1 T XL

50 160  f (MHz) 250

Fig. 20 Load impedance (series components).

Conditions for Figs 19, 20 and 21:

Typical values; Vcg =28 V; P =80 W (P.E.P.);
class-AB operation; T, = 70 ©C.
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BLV33F

V.HF. LINEAR POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in linear v.h.f. amplifiers for

television transmitters and transposers.
Features of this product:

® internally matched input for wideband operation and high power gain;
e diffused emitter ballasting resistors for an optimum temperature profile;

® gold metallization ensures excellent reliability.

The transistor has a %'’ 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance in linear amplifier

Ic
mode of fvision | VCe |'c(zs) | Th [dim™ | Po sync* Gp sync compr.**
operation | MHz \% A oC | dB w dB sync in (%)/sync out (%)
70 {—65 |> 16 | > 135
class-A 224,25 25 3,20 26 |55 | typ. 22 typ. 14.8
class-AB 224,25 28 0,20 70 typ. 85 typ. 10,5 30/25

*  Three-tone test method {vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero

dB corresponds to peak sync level.
** Television service (negative modulation, C.C.1.R. system).

MECHANICAL DATA
SOT-119 (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.
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BLV33F

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-119.
—
= 0,14
—-——_—_*-» ceramic
! BRE I
6,48
t_ 55 , 25,2 11 13
12,96 I b i max 18,42 max
1 ENEN
— TIAT BeO
metal
7277385.6

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.
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V.H.F. linear power transistor BLV33F

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

(peak value); Vgg = G VCESM max. 65 V

open base VCEO max. 33V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current

d.c. or average Ic: Ic(AV) max. 1256 A

(peak value); f > 1 MHz lcm max. 20 A
Total power dissipation at Ty, = 25 °C Piot max. 133 W
R.F. power dissipation (f> 1 MHz); Ty, = 25 °C Pre max. 162 W
Storage temperature Tstg —65to+ 150 OC
Operating junction temperature Tj max. 200 oC
20 7288088 175 7288089
e o N
(A) Tmb=25"C Ptot \\

N (W)
10 AN ] N
\ \\
AN 125 a

I
Th=70°C \ (1) 100 N
N
~
N
\\ 75 I ANEEA
2 -
5 10 Veg (V) 30 50
0 50 T,(°) 100
(1) Second breakdown limit {independent of

temperature).

Fig. 2 D.C. SOAR. Fig. 3 Power derating curve vs. temperature.

| Continuous d.c. {including r.f. class-A) operation
11 Continuous r.f. operation

THERMAL RESISTANCE (dissipation = 80 W; Ty, = 86 °C, i.e. T =70 °C)

From junction to mounting base (d.c. dissipation) Rth j-mb(de) = 1,43 K/W
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 1,17 K/W
From mounting base to heatsink Rth mb-h = 0,2 K/W
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BLV33F
7288100
20 [T 322 T ocb X Toc T Toc L7
]—\ ,\00 20 4 o0 Tr
<o q” 47 P A7 1 oG
LA ¥ 17 1 A0 A
Rthj-h - ¥ ¥ (‘f—
i . L, T ]
(K/W) / P PLd Pid P2 ]1}5,‘
If-~7 e b P 4 P ‘/l
P’ [~ >
] \:-4‘ “ . | oG
~ N\ - 1
15 /, d o ] i >4 ™ -
- 7 L "
// = = Z ] \-; i : T ™
> = paing-
L - =d - T o lol | S
7 ” L (4]
p” = - 8 -—t 9
—-'7 ‘.,/ P=3 o
- ’ a1 ld
A o 9 |
- o
1,0 ] 1 |
0 50 100 Ptot (W) 150

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with
heatsink and junction temperature as parameters. {Rth mb-h = 0.2 K/W.)

Example
Nominal class-A operation (without r.f. signal): Vo =25 V; Ig = 3,2 A; Th=700C.
Fig. 4 shows: Ry, j-h max. 1,63 K/W

T; max. 200 °C

Typical device: Ryp j-h typ. 1,63 K/W
Tj typ. 192 0C
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V.H.F. linear power transistor

BLV33F

CHARACTERISTICS

Tj=25 oC

Collector-emitter breakdown voltage
VBg = 0; Ig =26 mA~
open base; I = 100 mA

Emitter-base breakdown voltage
open collector; Ig = 10 mA

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

Second breakdown energy; L =25 mH; f =50 Hz
open base
Rgg=10Q

D.C. current gain*
lc=30A;Vcg=25V

Collector-emitter saturation voltage*
Ic=60A;1g=06A

Transition frequency at f = 100 MHz**
—-lg=3,0A;Veg=25V
—lg=60A;Veg=25V

Collector capacitance at f = 1 MHz
lg=leg=0;Veg=25V

Feedback capacitance at f = 1 MHz
lc=50mA; Ve =25V

Collector-flange capacitance

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

V(BR)CES
V(BRICEO

V(BR)EBO
Ices

Esgo
ESBR

hre

VCEsat

> 65 V
> 33V
> 4V
< 10 mA
> 12,56 mJ
> 12,5 md
typ. 50

15 to 100
typ. 0,75 V
typ. 680 MHz
typ. 750 MHz
typ. 155 pF
typ. 88 pF
typ. 3 pF
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BLV33F
N

7283792

100

75

50

25

0

0 5
Fig. 5 Typical values; Tj=25 oC.

7283793

10 Ig (A) 15

1000

(MHz)
typ

750 ~

500

250

0

0 5 10 1
~Ig (A)

Fig. 7 Vcg =25 V; f = 100 MHz; Tj=250C.

5

7283791

600
CC
(pF)
400
N
N
.
200 typ,
-—
—_—
ooy
0
0 20 veg (V) 40
Fig.6 I =lg=0;f=1MHz Tj =25 °oC.
7283797
10 T
i1
AL
T, = 70 °c £ 4,4 25 Oc[
Ic "
(A) //
N/
/'y
1
17
Il
|
10-1 I
0,5 1 15 2
VBE (V)

Fig. 8 Typical values; Vog = 25 V.
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V.H.F. linear power transistor

BLV33F

APPLICATION INFORMATION

R.F. performance in v.h.f. class-A operation {linear power amplifier)

fuision (MH2) | Vce (V) | Ic (A) Th(©C) | dim (dB)* | Posync(W)* | Gp (dB)
70 -55 > 16 > 135

70 ~55 typ. 17,5 typ. 14,56

224,25 2 32 70 —52 typ. 22 typ. 14.5
25 —55 typ. 22 typ. 14,8

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB

corresponds to peak sync level.
C5
+Ves

50 Q c1

!

L.

Cc9

R1
e
4

Lot
c10 c13

1
c1
T

0+VCC

- C15 50
57
c12 c1a
72 i/ 72

7283947

Fig. 9 Class-A test circuit at fyjsjon = 224,25 MHz.

List of components:

C1=C15 = 560 pF (500 V) multilayer ceramic chip capacitor {ATC 4)

C2=C4=C12=C14 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 08002)
C3 = 10 pF {500 V) multilayer ceramic chip capacitor (ATC 4)
C5 = 470 nF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 856 48474)

C6 = C10 = 68C pF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 852 13681)

C7 = C8 = 47 pF (500 V) multilayer ceramic chip capacitor (ATC A); placed 8 mm from transistor edge

C9 = 330 nF polyester capacitor

C11 =68 pF (500 V) multilayer ceramic chip capacitor (ATC 4)

C13 =6,8 uF/35 V solid tantalum capacitor

L1 = 2 turns enamelled Cu wire {1,6 mm); int. dia. 5,0 mm; length 5,0 mm; leads 2 x 3 mm
L2 = 1 yH microchoke (cat. no. 4322 057 01080)

L3 = 30  stripline (6,0 mm x 32,7 mm)

L4 = 2 turns closely wound enamelled Cu wire (1,0 mm}; int. dia. 5,0 mm; leads 2 x 10 mm

L5 = 30 £ stripline (6,0 mm x 24,0 mm)

L6 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,0 mm; length 4,5 mm; leads 2 x 3 mm

L3 and L5 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-gass dielectric

{er = 4,5); thickness 1/16".
R1 =10 Q carbon resistor

Component layout and printed-circuit board for 224,25 MHz class-A test circuit are shown in Fig. 10.

A ATC means American Technical Ceramics.
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BLV33F

output

7283948

|- 115 >

7Z83949

Fig. 10 Component layout and printed-circuit board for 224,25 MHz class-A test circuit.

The circuit and the components are on one side of the epoxy fibre-glass board, the other side is
unetched copper to serve as earth. Earth connections are made by hollow rivets. Additionally copper
straps are used under the emitters and at the input and output to provide direct contact between the
copper on the component side and the ground-plane.
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V.H.F. linear power transistor BLV33F

7288090 30 7288091
#
45 15 4 J
— y cm
dim L Gp Z Gp (%) kY
(dB) (dB)
Vi
—50 7.4 14 20 LT
Y
/ 7/
VIRV 4 /
ALY ,
-55 4 13 :
A1 X 4
7 10
/ 1/
—60 4 ,, 12
L dim
]
-65 1 0 1
10 20 30 40 0 20 Posync (W) 40
Po sync (W)
Fig. 11 Intermodulation distortion (djy,)* and Fig. 12 Cross-modulation distortion (dgm)**
power gain as a function of output power. as a function of output power.
Conditions for Figs 11 and 12:
Typical values; Vog = 25 V; Ig=3,2 A; —— T, = 25 0C; — — — T, = 70 OC; fyision = 224,25 MHz.

Ruggedness in class-A operation

The BLV33F is capable of withstanding full load mismatch (VSWR = 50 through al! phases) up to 30W
(r.m.s. value) or 40 W (P.E.P.) under the following conditions:
VCE=25V;Ic=3,2A; T, =700C; f= 224,25 MHz; R, mp-h = 0,2 K/W.

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero

dB corresponds to peak sync level.
Intermodulation distortion of input signal < —70 dB.

** Two-tone test method (vision carrier 0 dB, sound carrier —7 dB), zero dB corresponds to peak sync
level.
Cross-modulation distortion (d¢y) is the voltage variation (%) of sound carrier when vision carrier
is switched from 0 dB to —20 dB.
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BLV33F

2 7288092 6 7288093
Fis X a R XL
() ()
\
1 4 N
r- N
Lot 1
]
N N
A X AN
0 2
RL
A
N
XL
-1 0
50 150§ (MHz) 250 50 150 f(MHz) 250
Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components).
30. 7288094
Gp
(dB) .
Conditions for Figs 13, 14 and 15:
N Typical values; Vcg =25 V; Ic=32A;
20 class-A operation; T, = 70 OC.
N
N
10
0
50 150  f(MHz) 250
Fig. 15.
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V.H.F. linear power transistor BLV33F

APPLICATION INFORMATION
R.F. performance in v.h.f. class-AB operation {c.w.)

fyision (MHz) l Vee (V) | Ic(zs) (A) I Th (9C) | PL (W) ] Ic (A) ] 7 (%) | Gp (dB)*
40 typ. 2,75 | typ. 52 typ. 11,56
224,25 28 l 02 l 70 l 85 typ. 4,25 | typ. 71 typ. 10,5

* Gain compression point of 1 dB is at typical 85 W (minimum 75 W). Using a 3rd-order amplitude
transfer characteristic, 1 dB compression corresponds with 30% sync input/25% sync output com-
pression in television service (negative modulation, C.C.I.R. system).

Cc6
—0 +VCC
c7 ;,, "LC10 _L

C15

50 2 C1

C5 co C12 c17

7
Fig. 16 Class-AB test circuit at fyjsion = 224,25 MHz. 7283946

List of components {(component layout and p.c.b. class-AB test circuit see Fig. 17):

C1 = C18 = 620 pF (100 V) multilayer ceramic chip capacitor (ATC A)

C2 = 27 pF {500 V) multilayer ceramic chip capacitor (ATC A}

C3 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003}

C4 = 30 pF (500 V) multilayer ceramic chip capacitor (ATC 4)

C5 = C14 = 4 t0 40 pF film dielectric trimmer (cat. no. 2222 809 08002)

C6 = C10 = 470 nF (50 V) multilayer ceramic chip capacitor (cat. no. 2222 856 48474)

C7 = C15 = 680 pF (50 V) multilayer ceramic chip capacitor (2222 852 13681)

C8 = C9 =68 pF (500 V) multilayer ceramic chip capacitor (ATC 4); placed 6,4 mm from transistor edge
C11 = C12=43pF {500 V) multilayer ceramic chip capacitor (ATC A}; placed 10 mm from transistor edge
C13 = 39 pF (500 V) multilayer ceramic chip capacitor (ATC 4)

C16 = 3,3 pF (500 V) multilayer ceramic chip capacitor (ATCA)

C17 = 1,4 t0 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001)

L1 = 2 turns enamelled Cu wire {1,6 mm): int. dia. 4,5 mm; length 4,0 mm; leads 2 x 4 mm

L2 = 3 turns closely wound enamelled Cu wire (1,0 mm}; int. dia. 5,0 mm; leads 2 x 7 mm

L3 = 30 £ stripline (6,0 mm x 47,8 mm)

L4 = 2 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 5,0 mm; leads 2 x 8 mm

L5 = 30  stripline (6,0 mm x 42,9 mm)

L6 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,0 mm; fength 4,0 mm; leads 2 x 3 mm

L3 and L5 are striplines on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric

(e = 4,5); thickness 1/16"".

R1 =10 §2 carbon resistor

A ATC means American Technical Ceramics.
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BLV33F

input

- 150 >

A

7283950

Fig. 17 Component layout and printed-circuit board for 224,25 MHz class-AB test circuit.

The circuit and the components are on one side of the epoxy fibre-glass board, the other side is
unetched copper to serve as earth. Earth connections are made by hollow rivets. Additionally copper
straps are used under the emitters and at the input and output to provide direct contact between the
copper on the component side and the ground-plane.
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V.H.F. linear power transistor BLV33F

7288095 15 7288096 75
100 Gp p 0
PL (dB) % (%)
(W) G
75 10 A 50
y
typ ¥/
EEpy.
50 4 n
5 25
y
25 A
/
0 0 0
0 25 5 Pg (W) 7,5 0 50 PL (W) 100

Fig. 18 Vg =28 V; Ig(zs) =0,2A; T, =70°C;  Fig. 19 Vog =28V;I¢c(zs) =0,2 A; TR =70°C;
fvision = 224,25 MHz. fyision = 224,25 MHz; typical values.

Ruggedness in class-AB operation

The BLV33F is capable of withstanding a load mismatch (VSWR < 2 through ali phases) up to 60 W
(r.m.s. value) and 85 W (P.E.P.) under the following conditions:
VCE = 28 V; T, = 70 OC; f = 224,25 MHz; Ryp, mp-h = 0,2 K/W.
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BLV33F

2 7288097 6 7288098
ri X < RLXL
(2) ()
1 4
e
1
A -
L
-
AN
X; A
2/ ! <
0 2 RL
%
A
= XL
-1 0 |

50 150 ¢ (MmHz) 250 50 150  f(MHz) 250

Fig. 20 Input impedance (series components). Fig. 21 Load impedance (series components).
30 7288099

Gp
(dB)

Conditions for Figs 20, 21 and 22:

20 Typical values; Vcg =28 V; P =80 W (P.E.P.);
class-AB operation; Ty, = 70 °C.

N
A
N\
AN
-
TN
10
0
50 150 f(MHz) 250
Fig. 22.
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BLV36

V.HF. LINEAR PUSH-PULL POWER TRANSISTOR

Two N-P-N silicon planar epitaxial transistor sections in one envelope to be used as a push-pull amplifier.
This device is primarily intended for use in linear v.h.f. television transmitters and transposers {vision or
sound amplifier).

Features:

@ internally matched input for wideband operation and high power gain;

e internal midpoint {r.f. ground) reduces negative feedback and improves power gain;

® increased input and output impedance (compared with single-ended transistors) simplify wideband
matching;

e length of external emitter leads is not critical;

e diffused emitter balancing resistors for an optimum temperature profile;

® gold metallization ensures excellent reliability.

The envelope is an 8-lead flange type with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance in push-pull amplifier

gain
mode 9f VCcE Ic(zs) f PL Th Gp ¢ compression
operation v A MHz w | °c dB % dB
cw. , > M1M0| = 48 .
class AB 28 2x0,25 ‘ 224,25 115 25 typ. 13.0 | typ. 55 <10

* Assuming a 3rd order amplitude transfer characteristic, 1 dB gain compression corresponds with 30%
sync input/25% sync output compression in television service (negative modulation, C.C.1.R. system).

MECHANICAL DATA
SOT-161 (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.
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BLV36

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-161.

min| 0,14
B {} ) - ceramic
e /

30 Ty o . §
s (2x)  c2 b2y ¢
28 7= -—’—-———‘—1,02 252 1045 | 103

¢t
2 _e | i » |
. } ‘G% ] e

metal

[ ¥
2,54 B 450
h 405 75
—F max

] 7283998.1

Torque on screw: min. 0,60 Nm
max. 0,75 Nm

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

BLV36

RATINGS

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

Collector-emitter voltage (peak value);
(peak value); VRg =0 <

open base
Emitter-base voltage (open collector)

Collector current per transistor section
d.c. or average

(peak value); f > 1 MHz
Total d.c. power dissipation; Tmp, = 25 °C

R.F. power dissipation
f>1MHz; T,p=25°C

Storage temperature
" Operating junction temperature

7292129

\
I,
(2‘ Tmb=25°C
N\ |
10 \
N\
\

Th=70%\ \

1 10 33 100
Vee (V)

(1) Second breakdown limit.
Fig. 2 D.C. SOAR.

Conditions for Figs 2 and 3:
Rth mb-h = 0,25 K/W; Total device*.

THERMAL RESISTANCE
(dissipation = 180 W; T, = 26 °C)**

From junction to mounting base
(d.c. dissipation)

From junction to mounting base
(r.f. dissipation)

From mounting base to heatsink

VCESM max. 65 V
VCEO max. 33V
VEBO max. 4V

lc. lc(av)  max. 85 A
Icm max. 175 A
Ptot(d.c.) max. 218 wW*

Ptot(r.f.) max. 270 W*

Tstg —65 to +150 °C
Tj max. 200 °C
300 7292130
Piot Y
(W)
200 P> m
- \
-
N ~ 4 \\
Ml [N
SN
\N ~ \
100 <
~
0 40 80 g qoc) 120 .

Fig. 3 Power/temperature derating curves.

| Continuous d.c. operation

Il Continuous r.f. operation; (f > 1 MHz)
111 Short-time operation during mismatch;

{(f> 1 MHz)
Rth j-mb(de) = 0,85 K/W
Rth j-mbl(rf) = 0,64 K/W
Rth mb-h = 0,25 K/W

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

** Both transistor sections equally loaded.
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CHARACTERISTICS
Apply to either transistor section unless otherwise specified. Tj =250C,
Collector-emitter breakdown voltage

VBE = 0; Ic = 25 mA-~ V(BR)CES

open base; Ic = 100 mA V(BR)CEQ
Emitter-base breakdown voltage

open collector; Ig = 10 mA V(BR)EBO
Collector cut-off current

VBE=0;Vcg=33V ICES
Second-breakdown energy; L = 25 mH; f = 50 Hz

RBe=10Q EsgR
D.C. current gain*

Ic=35A;Vgg=25V hrg
Transition frequency at f = 100 MHz*

~lg=3,3A;Vcg=25V fr

—lg=10A;Vgg=25V fr
Collector capacitance at f = 1 MHz

lg=ig=0;Vgp=25V Ce
Feedback capacitance at f = 1 MHz

Ic=50mA; Ve =25 V Cre
Collector-flange capacitance Cef

* Measured under pulse conditions: 1 < 300 us; 6§ <0,02.

typ.

15

typ.
typ.

typ.

typ.
typ.

to

65 Vv
33V

4V
10 mA

10 mJ

45
100

575 MHz
600 MHz

156 pF

88 pF
2 pF

356
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V.H.F. linear push-pull power transistor

BLV36

60 7292131 750 7292132
hre —
LT - fr I~
%0 A (MHz) '/ N
500 /
/
20 /
0 250
0 5 Ic (A) 10 o 5 Ic(A) 0
" Fig.4 Veg=25V; Tj=25 OC; typ. values. Fig. 5 Vog =25V, f=100 MHz;

typ. values. Tj = 25 OC; typ. values.

500 7292133 10 7292134

N e
7z |7
Ce Ic >
(pF) \\ (A) ////
’
Th=70°C /
250 N 1 Y/
N y i
] 17
I~
— = 25°C
0 0,1 / /
0 10 20y ooy 30 0,5 0,9 13 ygev) M

Fig.6 Ig =ig=0;f=1MHz;
typ. values.

Fig. 7 Vcg = 25 V; typ. values.

The above graphs apply to either transistor section.

August 1983

357



BLV36

APPLICATION INFORMATION

R.F. performance in v.h.f. class-AB operation (linear push-pull power amplifier) Vog = 28 V;
Th =250C; f = 224,25 MHz

mode of PL Ic(zs) Gp nc gain )

operation w A dB % comeressmn
. = 11,0 > 48 < 1,0

class-AB; c.w. 115 2x0.15 typ.13.0 | typ. 55 typ. 0.5*

* Assuming a 3rd order amplitude transfer characteristic, 1 dB gain compression corresponds with 30%
sync input/25% sync output compression in television service (negative modulation, C.C.I.R. system).

L15

50Q
L16

7

7284920.1

+Vgg2 +Vee2
Fig. 8 Class-AB test circuit at 234,25 MHz.

List of components:

C1 =C2=C24 =C25 =68 pF (500 V) multilayer ceramic chip capacitor.**

C3 =C11=C26 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 08002).

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

C5 =C8=4,7 uF (63 V) electrolytic capacitor.

C6 = C7=C16=C17 = 100 nF multilayer ceramic chip capacitor (cat. no. 2222 855 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 wF (63 V) electrolytic capacitor.

C19 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 0003).

€20 = C22 = 3,3 pF (500 V) multilayer ceramic chip capacitor.**

C21 = parallel connection of 2 x 27 pF (500 V) ceramic chip capacitors.* *

€23 =56 pF (500 V) multilayer ceramic chip capacitor.**

(C9 and C11 are connected 11 mm from transistor edge and C19 and C21 18 mm from transistor edge.)

** American Technical Ceramics capacitor type 100A or capacitor of same quality.
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BLV36

V.H.F. linear push-pull power transistor

L1=1L15=50 Q stripline (2,8 mm x 91,3 mm).

L2 = L16 = 50 Q semi-rigid cable; outer diameter 2,2 mm; outer conductor length 91,3 mm.

L3 =14 =113 = L14 =60 Q stripline (2,0 mm x 27,9 mm).

L5 = L8 = 100 nH microchoke.

L6 =L7 =L10= L11 =48 Q stripline (3,0 mm 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; leads
leads 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 double Cu-clad p.c. board with

epoxy fibre-glass dielectric {er = 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. 9 and
Fig. 10 respectively.

The circuit and the components are on one side of the epoxy fibre-glass board; the other side is unetched
copper to serve as ground plane. Earth connections are made by hollow rivets and in addition by fixing
screws and also by copper straps under the emitters and at the input and output.
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J BLV36

V.H.F. linear push-pull power transistor
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160 7292135
L=
Th=25° [~
PL _+—|70°%
(W) ’
y.al
V4
80 v
//
4
//I
)4
0
0 4 8 pow) 12

Fig. 11 Output power; typ. values.

Conditions for Figs 11 and 12:

16 7292136 80
Th=25°C
3 ——
p = — ==
Gp 70°C S~ nc
(dB) h—1 (%)
LT\
// \\
i
8 P 70°¢C 40
Th=25°C
2
nc /
0 0
0 80 PLIW) 160

Fig. 12 Power gain and efficiency;

typ. values.

VCE =28 V; Ic(zs) =2 x 0,15 A; f = 224,25 MHz; class-AB.
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V.H.F. linear push-pull power transistor J L BLV36

RUGGEDNESS

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

VCE = 28 V; Ig(zs) = 2 X 0,15 A; Tp, = 25 OC; f = 224,25 MHz; R¢h mb-h = 0,25 K/W.

The instantaneous collector current should not exceed 10 A.

7292137

3
fie % Conditions for Figs 13, 14 and 15:
i 2 & The graphs apply to either transistor section
/ assuming class-AB push-pull operation
y Vce=28V;Ic(zs) =015 A; P =70W;
1 4‘ N T = 25 OC,
= h X
— |\
\[
0
-1
-2
50 150 £ (MHZ) 250

Fig. 13 Input impedance (series components);

typ. values.
5 7292138 24 7292139
R, X
@, N
\ Gp \ ‘
(dB) \
~J
R
3
N 18 \\
2
XL
1 P —
] \~ -
0 12
50 150 £ (MHz) 250 50 150 £ (MH2) 250
Fig. 14 Load impedance (series components); Fig. 15 Power gain; typ. values.
typ. values.
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