TPV 394

VHF Linear Transistor

*5W at-58dB IMD

¢ 16 dB Gain

* TV Transposer and Transmitter
e Band 3

280 SOE

The TPV 394 is a NPN gold metallized transistor
using diffused ballast resistors for super linea-
rity. This transistor is designed for medium
power band 3 TV transposers. The TPV 394

Electrical Characteristics (T ., = 25 °C)

is used in the output stage of 10 W transposers
or in the driver stages of higher power transpo-
sers and transmitters. Its exceptional high gain
reduces the complexity of driver stages.

SYMBOL CHARACTERISTICS TEST CONDITIONS m-m

BVggo Emitter - Base Breakdown
Voltage
BVcgo Collector - Emitter
“ Breakdown Voltage
e
':) BVigr Collector - Emitter
a Breakdown Voltage
BVcpo Collector - Base Breakdown
Voltage
hgg D.C. Current Gain
Intermodulation Distortion -
3 Tone
Vision Carrier =
IMD 1 Reference - 8 dB
Sound Carrier =
Reference - 7 dB
Sideband Carrier =
Reference - 16 dB
@
2 | IMD2 Idem
w
3
Ps Power Gain
VSWR Mismatch Tolerance
Cos Collector - Base Capacitanc
Ic Maximum Collector Current
O Thermal Resistance
Junction - Case
©
E | Ocy Thermal Resistance
2 Case - Heatsink
=
Pp Dissipated Power
Tstg Storage Temperature
Ty Junction Temperature
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TPV 394

-

P OUT Power Out vs Power In
30 WATTS
IDEAL
REAL
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IC=1A

F =225 MHz
0 P IN

0- 0.25 0.5 0.75 1WATT

Intermodulation Distortion vs Power Out

65DB IMD
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TPV 394
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TPV 394

225 MH:z

~ TEST CIRCUIT AT F =
V BIAS
nF 10nF
330pF
R
o
2]
L2 I
[ 100pF
IN 330pF b Ne2mm 11 mp
(C }fe 50Q1 350
50

—— 100pF
c1 IS c2 |

10n

il
al

inF

- 39mm

Lines are printed on G 10 epoxy glass material

C... ARCO 403
;. ARCO 404
ARCO 423

1turn 1/21.D. = 5 mm

L RFC 10 turns I.D. = 5 mm

Package Outline

asnom /€ T
525
535
AN l l
1.055
T 1.065
220
230
M - —_—| L8 (e
¥ y | 288 | o~ CERAMIC CAP
i
‘ 4+ sl
650
118 ’ — ; *
12 178 | == 050 060
128 198 | == |\ax | NOM
8-32NC 2A | =
WRENCH FLAT
Py gy

N
by

5.

To convert inches to millimeters multiply by 2.54

1.5 mm shaped :

CLASS A BIAS CIRCUIT

330 Q

> 470 Q

V SUPPLY

V CE

V BIAS
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TPV 364

‘N AS 4

VHF Linear Transistor

*10 W at - 55 dB IMD

¢ 10 dB Gain

* TV Transposer and Transmitter
e Band 3

}J

N

?

380 SOE

Electrical Characteristics (T,

The TPV 364 is a NPN gold metallized transistor
using diffused ballast resistors for super linearity.
This transistor is designed for high power band 3
TV transposers and transmitters.

= 25 °C)

The TPV 364 is used in the final stages of 20 W
transposers or in the driver stages of 100 W plus
transposers and transmitters. Its high gain allows
to reduce the complexity of lower power stages.

SYMBOL CHARACTERISTICS TEST CONDITIONS m-m

BVego Emitter - Base Breakdown
Voltage
BVcEo Collector - Emitter
= Breakdown Voltage
e
; BVcer Collector - Emitter
o Breakdown Voltage
BV¢go Collector - Base Breakdown
Voltage
heg D.C Current Gain
Intermodulation Distortion -
Tone
Vision Carrier = ,
IDM, Reference - 8 dB
Sound Carrier =
Reference - 7 dB
Sideband Carrier =
= Reference - 16 dB
@
-
w |IMD2 Idem
o
Pg Power Gain 10 REF
VSWR Mismatch Tolerance
Cos Collector - Base Capacitance
lc. Maximum coliector current
O Thermal Resistance
Junction - Case
©
€| Bey Thermal Resistance
2 Case - Heatsink
=
Pr Dissipated Power
Tsta Storage Temperature
T Junction Temperature

D13




TPV 364

P OUT WATTS Power Input vs Power Output
~ 50 .
v~/
&
N
40 /
/ REAL
—
20 //
VCE = 25 Volts
IC=16A
F =225 MHZ
10 /]
(0] P IN
0 1 2 3 4 5 6 WATTS
IMD vs Peak Sync Output Power
PEAK Sync OUTPUT POWER WATTS
20
15
10
5 p
VCE = 25 Volts
IC=16A
F =225 MHZ
(0]
65 60 55 50 DB IMD
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TPV 364

MTTF Factor vs Tj

;\ Divide by Ic* to obtain metal lifetime in hours.
1x10° = \\
3 =
x -
1]
£ =
I
5 1x10° N
i F AN
o -
= L
= -
1x107 f=
1x10°
70 90 110 130 150 170 190 210
Junction Temperature — °C
Safe Operating Area
10A
| Collector
8

\T Heatsink = 70°C
6
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2 —

0 7 VCE
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Large Signal Impedances vs Frequency

VCE = 25V
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TPV 364

TEST CIRCUIT FOR 225 MHz

V BIAS V CE
c7 l cs J-CQ
c10 cHi l I

5

> &
b La <
ca > L6 Cs
(') P . v
>t I | £§ cé
c1 c2 ca
;];S rrr
C, ARCO 403 L, 1.5 turns closely wound - Cu wire 1 mm -
Cie ARgO 404 ;‘% 5 mmso b A
Cc ARCO 423 L, 2.5 cm - 50 ohms line
Ci , chip capacitor 470 pF L; length of the base lead _f\_ v 10
C,  UNELCO-capacitor 80 pF Le Cu wire 1.6 mm <10 >
Cs,10 UNELCO-capacitor 1000 pF
Co1y 100 pF electrolytic - 63 V Ls 3 cm - 50 ohms line
L, 5 turns closely wound - Cu wire 8 mm - I.D.
R 4.7 ohms - 1/2 W 5 mm .
380 SOE BIAS CIRCUIT
1,060 Nom. —o V supply
3X
330 @ 5.6Q
€ AR 4 Leads 4 5W
Y 0.225 Nom.
Note: All dimensions - 0.380 '
0

shown are in 0.370
inches.
0095 0.328 b= Isolated Stud Ve
Nom. Cegamic Cap 470 Q BD 136

0.085
B e
0.005 Novtl ! 0030-_ aose I wrso .
0.070 ‘ 0.710 aTKo € Vo
8-32 UNC-3A : g:_ag
Wrench Flat gg_gg ——| l— f
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TPV 375

VHF Linear Transistor

*20 W at - 51 dB IMD

*14 W at - 55dB IMD

¢ High Saturation Power

¢ TV Transposer and Transmitter
e Band 3

500 SOE

The TPV 375 is a NPN gold metallized transistor
using diffused ballast resistors for super linea-
rity. The TPV 375 is specifically designed for
high power band 3. TV transposers and
transmitters amplifiers. Due to its high satu-

ration power (over 70 watts), the TPV 375
shows good linearity characteristics at powers
over 25 W. This performance allows to build a
50 W transposer using 2 TPV 375 in parallel
with linearity correction circuit.

Electrical Characteristics (T

SYMBOL

! BVipo

CASE = 25 Oc)

CHARACTERISTICS TEST CONDITIONS m-m

I Emitter - Base Breakdown lg =10 mA
Voltage

Collector - Emitter

BVceo
Breakdown Voltage

c = 50 mA

Collector - Emitter

BVcer
Breakdown Voltage

c = 50 mA

[
BVCBO

Collector - Base Breakdown

c =50 mA
Voltage

I hpg D.C. Current Gain Veg =5V c = 1000 mA

Intermodulation Distortion -
3 Tone

Vision Carrier =
Reference -

Sound Carrier =
Reference -

Sideband Carrier =
Reference - 16 dB

F = 225 MHz
Vep = 28V

=25A
Prer = 14 W

8 dB

7 dB | TRW DOCUMENT 05001

F = 225 MHz
Prgr = 20W

Idem Veg =28V Ig=25A

F=225MHz Ve =28V
Prer = 20 W

F=225MHz Vgp =28V
Prep = 20W

Veg =30V

Power Gain lg=25A

Mismatch Tolerance lg=25A

Collector - Base Capacitance F=1MHz

Maximum Collector Current

Thermal Resistance

Teasg = 70°C
Junction - Case

Thermal Resistance
Case - Heatsink

Tupatsing = 26 °C

Dissipated Power

Storage Temperature
Junction Temperature
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TPV 375

p out Power Output vs Power Input
60 W
‘b\'
50 \0" o
REAL
40
30
20 yd F t 225MHZ
Vee = 28V
10 lg|= 2.5(A
0 P in

Intermodulation Distortion vs
Peak Sync Power

P.OUT Sync WATTS

25 VCE = 28 Volts
IC=25A
Ths=70°C
F vision = 22|15 MHZ
20
Typical
15
10
5
o]
-65 -.60 _55 _-50DB IMD

cainpe Power Gain vs Frequency
20
IC=25A
VCE = 28 Volts
) \
Typical
10 \
5
50 100 150 200 MHZ
FREQUENCY
I Safe Operating Area
12A
10
\ T Heatsinld 70°C
8
\
6 \\
a4 \
\\
\~
2
Vce
5 10 15 20 25 30 35V
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TPV 375

Large signal Impedances vs Frequency
Ve =28V -1 =28 A

MTTF Factor vs Tj

vide by Ic* to obtain metal lifetime in hours.

N
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N

70 90 110 130 150 170 190 210
Junction Temperature — °C
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TPV 375

V BIA

c3
Lt
10

-

N 50 OHM

7
ci | c2

C,,» ARCO 403

C, ARCO 404

C; 3 chip capacitor 470 pF
C,s,s UNELCO 80 pF

Cs ARCO 423

Cy,1; UNELCO 1000 pF
C,o 470 uF electrolytic
C,, 10nF

PACKAGE OUTLINE

.500 SOE

229
4LEADS 557

S

105 3
095 1

10 32 UNF 2A———f'

< TEST CIRCUIT FOR F = 225 MHz
V CE

>

:\Tlmo

L

Al

Ccé6

—®
OUT 50 OHM

2
;‘ c7

L, 1.5 turns closely wound. Cu wire 0.7 mm L.D.

4.5 mm
L, 2.1 cm - 50 ohms - line
L; length of the base lead
L, Cu wire 1.6 mm

Ls; 3.5 cm - 50 ohms line

A

10w’ \—

<8>

Lg 4 turns closely wound Cu wire 0.8 mm L.B.

4.5 mm
BIAS CIRCUIT
-0 V supply
3X
2’ 330 Q > 560
1 5W

%——@ BD 135
470 Q

4a7KQ € 27KQ

A
v

68

Veias
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TPV 385 . = =
& FXwY

UHF Linear Transistor

*14 W at- 53 dB
¢ 14 dB Gain
* TV Transposer and Transmitter

e Band 3 J$ 500
The TPV 385 is a NPN gold metallized transistor Its internal matching makes easier a band Ill broad-
using diffused ballast resistors for super linearity. band circuit.

The TPV 3865 is specifically designed for high power
band Il TV transposers and transmitters amplifiers.
Due to its very high gain, the number of transistors
per line-up is reduced.

Electrical Characteristics (T.,,. = 25 °C)

SYMBOL CHARACTERISTICS TEST CONDITIONS mm
4

BVepo Emitter - Base Breakdown lg =10 mA
Voltage

BV¢Eo Collector - Emitter lc = 50 mA
Breakdown Voltage

Collector - Emitter lc =50 mA Rgp = 10
Breakdown Voltage

Collector - Base Breakdown | I = 50 mA
Voltage

D.C Current Gain Veg=5Vic=1A

Intermodulation TRW DOCUMENT 05001
Distortion 3 tone

vision = -- 8dB Fo = 225 MHz
sound — 7dB Veg =28V
sideband — 16dB

Power Gain Prep = 14 W

Mismatch Tolerance

Collector - Base Capacitancel Veg =30V F =1 MHz

Maximum Collector Current

| Thermal Resistance
Junction Case

Storage Temperature
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TPV 385

. TEST CIRCUIT FOR 225 MHz CLASS A

C, = C¢ = ARCO 404
C, = C; = ARCO 423
C, = C, = UNELCO 80 pF
7 =1 nF + 47 nF
Cg = Cy =1nF +0.1uF+47pF
Ly = 2 turns - ID 6 mm - wire 1 mm
Ly =1 turn - ID 10 mm - wire 1 mm
L, =6 turns - |D 6 mm - wire .6 mm
Ls = base inductance PAD - L = 10 mm W = 5 mm
Ls =1 turn - ID 6 mm - wire 1.5 mm
Le = 2 turns on ferrite core - wire 1.5 mm

J-Zero-C ‘ —oV supply
Package Outline $ 3x5.6n
F sw

| R
im@?———gap > >BD136C

0,
A
O eFas 3160
YP P
. : |
I 683
-

CERAMIC  |@—— 735 ——»|
CAP

500
N;._ g‘? | 005 w

[ ] L - g "
COPPER —
HEAT SINK '
725———

A
g
A

©0__gh

-

o
N
X

ey
N
x
@
>

n

g
'}
‘Ij:
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TPV 376 7 ’?--'

UHF Linear Transistor

*30 W at - 53 dB IMD 500 SOE &
« 8 dB Gain o
* Class A or AB
e Band 3 Boitier

e

TPV 376 is a gnld metallized NPN silicon tran- thermal resistance testing ensures unsurpassed
sistor using high value diffused emitter ballast long term reliability. The above features make
resistors. Itis packaged in a low thermal resistance TPV 376 the highest Power transistor available
header. A combination of state of the art die for class A and class AB band 3 TV trans-
mounting technique and on-line 100 percent mitters and transposers applications.

Electrical Characteristics (T, = 25 °C)

SYMBOL CHARACTERISTICS TEST CONDITIONS m-m

BVggo Emitter-Base Breakdown =20 mA
Voltage

BVcgo Collector - Emitter 100 mA
Breakdown Voltage

BVcgr Collector - Emitter 100 mA
Breakdown Voltage

BV¢go Collector-Base Breakdown | {- = 100 mA
Voltage

D.C Current Gain Veg =5V Ic = 1000 mA

Intermodulation Distortion - | F = 225 MHz
3 Tone Veg =28V I =35A
Vision Carrier = Prep = 30 W
Reference - 8 dB
Sound Carrier =
Reference - 7 dB
Sideband = TRW DOCUMENT 05001
Reference - 16 dB

Power Gain F=225MHz V=28V 1. =35A
Prep = 20 W

Mismatch Tolerance F=225MHz V=28V I;=35A
Prer = 20 W

Collector - Base Capacitance| Vg = 30 V F=1MHz

Maximum Collector Current

Thermal Resistance Teasg = 70 °C
Junction - Case

Thermal Resistance
Case - Heatsink

Dissipated Power Tupatsing = 25 °C

Storage Temperature
Junction Temperature




TPV 376

Pour Pout vs Pin at 225 MHz
80W,

" e

Ic = §.5A

) /!

- /

Pin
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TPV 376

POUT sync

50W

Pout vs IMD

VCE = 28V
Ic = 3.5A

40
Fo = 225 MHz
30 //
20 /
//
10 /
IMD
60 58 56 54 52 50dB
T colle c"or Safe Operating Area
18A
16
" \
Temp} heatsink = 70°[ \
12 N
o N\
8 \
N
6 \
4
2
1 2 5 10 15 20 30 40Volts Yce
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TPV 376

Large Signal Zout Zin

3.5A

VCE = 28V
IE

3| 3 g W59

NCE COMPOSANTE (%)
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TPV 3100

VHF Linear Power Transistor

e Band 3 e Class A - AB

¢ TV Transmitter ° Pu;h-PulI Transistor

¢ High Gain

MRP 7

TPV 3100 is a gold metallized NPN silicon
push-pull transistor packaged on a very low
thermal resistance header.

The use of high value diffused emitter ballast

technology and 100 % mechanical thermal and
electrical test ensures long term reliability. This
devide combines very high gain, easy circuit
design, ruggedness and linearity.

resistors, state of the art die mounting
= 25 °C)

It is an ideal candidate for VHF Band Ill vision
and/or sound amplifiers.

TEST CONDITIONS

Electrical Characteristics (T,
CHARACTERISTICS

Emitter - Base
Breakdown Voltage

Collector - Emitter
Breakdown Voltage

Collector - Emitter
Breakdown Voltage

DC TEST

Collector Base
Breakdown Voltage

DC Current Gain

Power Gain =28V,Ic = 4A2x225A

Intermodulation
Dist. 3 tones

225 MHz (-8, -7, — 16 dB Tones)

Mismatch Tolerance

Output Power Class AB

Vee = 28 V, F = 225 MHz
1 dB Gain Compression

lg = 2x100 mA

Collector Base Capacitance
Each side

Veg = 28V, F = 1 MHz

Maximum Collector Current
Each side

DC Thermal Resistance
Junction Case

Tease = 70 °C

THERMAL

Storage temperature




TPV 3100

TYPICAL VALUES CLASS A

IMD Vs OUTPUT POWER

1D pour OUTPUT POWER Vs INPUT POWER(cW)
(DB (W)
EBY
C=2X2. -
N $o=22§7g§z 60_
60 \\ CASE=70°C 50, P
BN )
-50 ~— //' VCE=28 V
20 1c=2x2.25 A
/ F0=225 jiz
_40 10 / Tcase=70°c
10 20 30 Pout 0 1 2 3 PIN
(W REF) Gl
IMD: 3 TONES (-8 -7 -16DB)
PACKAGE OUTLINE
10.1
LARGE SIGNAL IAPEDANCES |
T N
FoGtz) | zin(oums) | zeoapcomms)| & [ 11 BRIA
: g A——
170 | 1+00.6 14.5+410 s e
200 \9+J1 12.,5+J7
230 1.2+J2 10.5+J3.2 (17
N 8
NOTES: VCE=28V  Ic=2x2.25 A \ L
ZIN: VALUES FOR OPTIMUM INPUT , Ly
“" RETURN LOSS. sl | dsl. 3
ZLOADé\éAhUESFITOR BEST IMD AT 51 7al (78l s
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TPV 3100
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TEST FIXURE CLASS A OPERATION

TPV3100

% %cw %

Vbb

80 mm teflon coaxial cable 50
ohms

80 mm feflon coaxial cable 25
ohms

25 mm line W = 1.5 mm on
substrate

5 mm line W = 1.6 mm on
substrate

5 turns dia 5 mm - 0.8 mm wire -
L=5mm

33 mm line W = 2 mm en
substrate

10 turns dia 3 mm - 0.5 mm wire

4700 pF chip capacitor

4700 pF chip capacitor

68 pF chip capacitor

100 pF chip capacitor

220 pF + 22 pF chip capacitor
33 pF chip capacitor

1000 pF + 10 nF+0.1 uF chip
capacitor

1000 uF 5 V

1000 uF 6 V

o0 ourgur
QEIC I-i
c8
ccé; 7

ent | e

&

+V supply

0.1 uF chip capacitor substrate
teflon-glass 1/50 inch.

AAAL

47 0
BIASING

4087 3

W

CIRCUIT 1ka

$4x1 0
T //3W

: e
—@;n 136 VeC

$100 0 3u

) [ "V
V¥ 2 4703 10nF

T

e
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TPV 3100

LARGE SIGNAL IMPEDANCES

— Z;,, values to get optimum input return loss

— Zyq Values to get optimum output power and efficiency

Package Outline

CLASS AB
FREQUENCY Z. 7} oad
(MHz) (Q) (Q)
170 1.25+j0.5 10 +j10
200 09 +j0.9 95 +j 7
230 1 +j2 65+j 65
NOTES : V(. = 28 Volts I, =2 x 100 mA P, = 100 W

MTTF vs Junction Temperature

\

T
Divide by I¢to obtain

metal lifetime in hours

16.7

\

N\

N

< =
lﬂo’E
110
" =
=l 110
'y I
3 1x10°
70

90

110

10 150 170

190 210
Junction Temperature_ °C
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TPV 3100
Typical Performances Class AB
Pout
140W | r |
\Q\N " V,
. ;/ —— s
130 A3 ke —~= 28y
L~ ~Jc-109 B
120
10 .
e
100 — 2 Vee
yq j\\?sy
%0 |- — . 1 6= 128 48
5‘“ /‘/ \VC‘:
00 e Ry
|~ ~~q 6-11,7 dB
70
60
Theatsink = 30°C 1 q=2x100mA
50
170 180 190 200 210 220 230 MHz
Collector Efficiency vs Frequency
pet
e —
75 B 120w 28V
70 ]
T4 100w 28V
65
I-*‘~ -
60 T Sy g e -7 " e e wfs ou @ -~
O T N | ~~J120w 35V
55 = L e — L e
T=~—4 100w 35V
170 180 190 200 210 220 230MHz
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TPV 3100

170-230 MHz BROADBAND AMPLIFIER CLASS AB

s BD135
o ’_1471'1 i i
) ; ; 8 1IN 4007 ‘

Ln L10 150

—ﬁwnF :
L1 L4 L5
IN InF L1 -L

cH \¢ L6 cs

T Te2 'Fa

C4

;InF

L; =L, = 50 ohms coaxial 1 = 80 mm

L, =L; = Lg = 25 ohms coaxial cable or semi-rigid 1 = 80 mm

Ly =40 ohmsline 2.5 % of \g 225 MHz or 1 = 23 mm sub 1/50 inch teflon glass
Ls =40 ohmsline65%Ag 225 MHzor1 = 6 mm

Le = 3 turns ID 4 mm wire 1 mm & leads 5 mm long

L, =401line3.5%Ag 225 MHzor1 = 32 mm 1/50 teflon glass

Lio = 11 turns ID 4 mm wire 1 mm @

= .22 yH molded inductor

3300

I
[

C, = 68 pF ATC 100B

C, =100 pF ATC 1008

C; = 220 pF ATC 1008

Cs = 27 pF + 33 pF ATC 100A

Cs =C, =1nF+10nF + .1 uF + ELECTROLYTIC

L, has to be adjusted for Gain
L¢ and L, have to be adjusted for the best lead

Components Layout

BORDEAUX
FRanNCE

~auv denotes grounding foil
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