Satellite Communications Power Transistor

PH1600-1.5

Features

¢ CW Operation

¢ internal Impedance Matching

« Common Base Configuration

» Multilayer Metal / Ceramic Package
¢ Gold Metallization System

1.5 Watts, 1.55-1.65 GHz

Outline Drawing

744
(18.90)

.275%.020
(6.99t.51) COLLECTOR
|
> 4
Absolute Maximum Ratings at 25°C EX G} 5, E15,
Parameter Symbol Rating Units - N\ | Bast |
Collector-Base Voltage Veso 40 \ 275%.020 EMITTER
(6.99+50
Collector-Emitter Voltage Vees 40 v
Emitter-Base Voltage Veso 3.0 v | 100
@54
Collector Current I 0.2 A - e 230,
Power Dissipation P, 4 w (467823 (.?e%%zz.ooos:a) i
Junction Temperature T, 200 °C . 107:‘.00 - — ; %
N @72+20 || J T 0042001
Storage Temperature Tere -55 to +150 C f T coeo»
Th | Resistance 0 6 °C/W .
erma nes 1 3 UNLESS OTHERWISE NOTED, TOLERANCES ARE (MILTI&EE’?R?OESBMM)
Electrical Characteristics at 25°C
Parameter Symbol Min Max Units | Test Conditions
Collector-Emitter Breakdown Voltage | BV . 40 - v lc=5 mA
Collector-Emitter Leakage Current lees - 0.5 mA V=20V
Emitter-Base Breakdown Voltage BV 3.0 - \ I;=5 mA
DC Forward Current Gain hee 15 120 - Vee=bV, 1;=200 mA
Power Gain G, 8.8 - dB | V=20V, P,,,=1.5W, F=1.55, 1.60, 1.65 GHz
Collector Efficiency N 40 - % Vee=20V, P,,,=1.5 W, F=1.55, 1.60, 1.65 GHz
Input Return Loss RL 10 - dB | V=20V, P ,=1.5W, F=155, 1.60, 1.65 GHz
Load Mismatch Tolerance VSWR-T - 5.0:1 - V=20V, P ;=15 W, F=1.55, 1.60, 1.65 GHz
Typical Device Impedances
ZLDAD
F(GHz) Z,(Q) Z ,0()
1.55 14 +j85 10.0 +j20.5 INPUT QUTPUT
1.60 14+85 105 +j23 NETWORK | ™ NETWORK
1.65 14+i8.5 11 +j25.5 7 J
IN
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PH1600-1.5 Satellite Communications Power Transistor

Broadband Test Fixture Electrical Schematic

GROUND, BANANA JACK,
2 PLACES 2 PLACES

PC BOARD,
ROGERS 60105 .025

2 PLACES \
N [0

ELECTROLYTIC CAPACITOR,
S0 uF 50 V
MALLORY TTS0MS0A

SMA CONNECTOR,
U 2052-5636-02
2 PLACES

[T

CHIP CAPACITOR,

33 pF 0
ATC100A —l
% 2 PLACES
7 CIRCUIT DIMENSIAONS

LCLAMP
74250125-10
HEATSINK, TRANSISTOR CARRIER, BOARD CARRIER,
ALUMINUM COPPER BRASS 2 PLACES
73050255-09 73050256-01 73050257-13

TOP VIEW

M/A-COM Power Hybrids Operation ¢ 1742 Crenshaw Blvd. « Torrance, CA 90501  (310) 320-6160  Fax (310) 618-9191

190



Satellite Communications Power Transistor PH1600-7.5

7.5 Watts, 1.55-1.65 GHz
Features Outline Drawing
¢ CW Operation 744
e Internal Impedance Matching se0 189D
e Common Base Configuration aea
* Multilayer Metal / Ceramic Package _'] r_“-e”
» Gold Metallization System
g coseeron
|
4 N 1
Absolute Maximum Ratings at 25°C &3, {*:—} 53, E55)
Parameter Symbol Rating Units 1 N\ o '
Collector-Base Voltage Veso 56 v 275,020 EMITTER
(6.99+.51
Collector-Emitter Voltage Vees 56 \
Emitter-Base Voltage Vv, 3.0 \ )
s b,
Collector Current le .53 A  tpesom (635,
671,
Power Dissipation P, 13.6 w erees 060003
L \ISEIx 08> ‘
Junction Temperature T, 200 °C 1072008 R i
N 7220y [T 1] 004£.001
Storage Temperature Tsre -55 to +150 C f ? C10£03)
Th | Resi 1 °C/W .
ermal Resistance 8ic ! c UNLESS OTHERWISE NOTED, TOLERANCES ARE INCHES +005

(MILLIMETERS +.13MM>

Electrical Characteristics at 25°C

Parameter Symbol Min Max Units | Test Conditions
Collector-Emitter Breakdown Voltage | BV 56 - v Ic=5 mA
Collector-Emitter Leakage Current lees - 05 mA | V=20V
Emitter-Base Breakdown Voltage BV e 3.0 - v I;=5 mA
DC Forward Current Gain hee 15 120 - Vee=5V, 1.=200 mA
Power Gain G, 7 - dB [V =20V, P, =1.5W, F=1.55, 1.60, 1.65 GHz
Collector Efficiency yn 45 - % V=20V, P, ;=1.5 W, F=1.55, 1.60, 1.65 GHz
Input Return Loss RL 10 - dB | V=20V, P, =1.5W, F=1.55, 1.60, 1.65 GHz
Load Mismatch Tolerance VSWR-T - 5.0:1 - V=20V, Py, =1.5 W, F=1.55, 1.60, 1.65 GHz
Typical Device Impedances
ZL0AD
F(GHz) Z,(Q) Z ool
1.55 14+85 10.0 +j205 INPUT O | outeut
1.60 14 +]85 105+ 23 NETWORK | \T/ NETWORK
1.65 14 +j8.5 11 +j25.5 71N
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PH1600-7.5

Satellite Communications Power Transistor

Broadband Test Fjxture Electrical Schematic

PC BOARD,
ROGERS 6010.5 .025”

GROUND,
2 PLACES

2 PLACES \

] BANANA JACK,
2 PLACES

hY

ELECTROLYTIC CAPACITOR,
S0 uF 50 V
MALLORY TTSOMS0A

LI

SMA CONNECTOR,
:ﬂ:ﬂ 2052-35636-02
2 PLACES

CHIP CAPACITOR,

33 0
ATC100A 1
2 PLACES

CIRCUIT DIMENSIONS

HEATSINK,
ALUMINUM
73050255-09

LCLAMP

742350125-10

TRANSISTOR CARRIER,
COPPER
73050256-01

TOP VIEW

Z BOARD CARRIER,

BRASS 2 PLACES
73050257-13
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- Satellite Communications Power Transistor PH1600-14

14 Watts, 1.55-1.65 GHz
Features : Outline Drawing
* CW Operation a4
« Internal Impedance Matching sep 180
+ Common Base Configuration 14.22> 050
« Multilayer Metal / Ceramic Package "" [“(127)
¢ Gold Metallization System
(267921105?10) COLLECTOR
'
7 N
Absolute Maximum Ratings at 25°C &3 {J:r} 2330 30
Parameter Symbol Rating Units | I N — st/ |
Collector-Base Voltage Vego 56 v 2755000 EMiTTER
(69950
Collector-Emitter Voltage Vees 56 v
Emitter-Base Voltage \ 3.0 \"
Coll C IElao 0.96 A ‘—] 250 Lﬁ_(élg%
ollector Current R .  esson e 230
Power Dissipation Py 25 w (467225 060£.003
# (1.52+.08> *
Junction Temperature T, 200 °C — 1
107+.008 . , . ]
Storage Temperature Tsre -55to +150 °C (2'72;'20) el L ??gfoog)x
Thermal Resistance 0,c 6 °CW )
UNLESS. OTHERWISE NOTED, TOLERANCES ARE ,  JNCHES 005

(MILLIMETERS +.13MM>

Electrical Characteristics at 25°C

Parameter Symbol Min Max Units | Test Conditions
Collector-Emitter Breakdown Voltage | BV 56 - v I.=10 mA
Collector-Emitter Leakage Current les - 20 mA | V=28V
Emitter-Base Breakdown Voltage BVyo 3.0 - v [g=2.5 mA
DC Forward Current Gain - 15 120 - Vee=5V, 1;=200 mA
Power Gain G, 6.5 - dB | V=28V, P, =14 W, F=1.55, 1.60, 1.65 GHz
Collector Efficiency % 45 - % | V=28V, P, =14 W, F=1.55, 1.60, 1.65 GHz
Input Return Loss RL 10 - dB | V=28V, P,,,=14 W, F=1.55, 1.60, 1.65 GHz
Load Mismatch Tolerance VSWR-T - 5.0:1 - V=28V, P, =14 W, F=1.55, 1.60, 1.65 GHz
Typical Device Impedances
21 0AD
F(GHz) Z,(Q) Z ,10(Q)
1.55 59 +6.7 3.7+j0.7 INPUT U | outeut
1.60 57467 35+j0.9 NETWORK | ™ \T/ NETWORK
1.65 57+i6.8 34+j1.0 i
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PH1600-14

Satellite Communications Power Transistor

Broadband Test Ifixture Electrical Schematic

BANANA JACK,

GROUND,
2 PLACES

2 PLACES

PC BOARD,
ROGERS 6010.5 .025*

2 PLACES \ \
N o] oF _L

|
ELECTROLYTIC CAPACITOR,
S0 uF S0 Vv
H O + | { MALLORY TTS0MS0A
SMA CONNECTOR,
ﬂ:ﬂ: :ﬂ:ﬂ 2052-5636-02
—— 2 PLACES
CHIP CAPACITOR,

'\ 33 pF
ATC100A
2 PLACES

LCLAMP

74250125-10

BOARD CARRIER,
BRASS 2 PLACES
73050257-13

TRANSISTOR CARRIER,
COPPER
73050256-01

HEATSINK,
ALUMINUM
7305025509

TOP VIEW

CIRCUIT DIMENSIONS
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Satellite Communications Power Transistor PH1600-30

30 Watts, 1.55-1.65 GHz
Features Outline Drawing
e CW Operation a4
e Internal Impedance Matching se0 B0
e Common Base Configuration asem 050
o Mutltilayer Metal / Ceramic Package "'] [*‘1-2”
¢ Gold Metallization System
(279?10523 COLLECTOR
.
4 N 1
Absolute Maximum Ratings at 25°C &3, G} G} 5%, %,
Parameter Symbol Rating Units 4 N\ 2t |,
Callector-Base Voltage Veso 60 v 275%.020 EMITTER
(6.991.5D
Collector-Emitter Voltage Vees 60 v
Emitter-Base Voltage Vv, 3.0 \
e et
Collector Current e 3 A o 2oy
Power Dissipation P, 80 w (w72 060,003
‘ (1.52It'08) +
Junction Temperature T, 200 C 1072008 : ' m— i i i I
Storage Temperature T, -55 to +150 °C @reen [l | . 0042001
TG 1 €10£03)
Thermal Resistance 0 25 °CW .
X o e UNLESS OTHERWISE NOTED, TOLERANCES ARE INCHES *.005

(MILLIMETERS +.13MM>

Electrical Characteristics at 25°C

Parameter Symbol Min Max Units | Test Conditions

Collector-Emitter Breakdown Voltage | BV 60 - v 1.=30 mA

Collector-Emitter Leakage Current lees - 3.0 mA | V=28V

Emitter-Base Breakdown Voltage BVg, 3.0 - v 1;=2.5 mA

DC Forward Current Gain Nee 15 120 - V=5V, |.=500 mA

Power Gain Gp 7 - das V=28V, P, ;=30 W, F=1.55, 1.60, 1.65 GHz
Collector Efficiency Ne 45 - % V=28V, P,,=30 W, F=1.55, 1.60, 1.65 GHz
Input Return Loss RL 10 - dB | V.=28V,P, =30 W, F=1.55, 1.60, 1.65 GHz
Load Mismatch Tolerance VSWR-T - 5.0:1 - V=28V, P, =30 W, F=1.55, 1.60, 1.65 GHz

Typical Device Impedances

Z1.0AD
F(GHz) Z,(Q) Z,.,(Q)
1.60 3.3+j4.6 58-i5.8 NETWORK | ™™ NETWORK
1.65 33+j4.3 6.0-5.6
+j j o
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PH1600-30

Satellite Communications Power Transistor

Broadband Test F[xture Electrical Schematic

| BANANA JACK,
2 PLACES

GROUND,
2 PLACES

PC BOARD,
ROGERS 6010.5 .025°

2 PLACES \

30 uF 30 V
MALLORY TTSOMSO0A

SMA CONNECTOR,
:H:U 2052-5636-02
2 PLACES

CHIP CAPACITOR,
33 pF

ATC100A

2 PLACES

CLAMP

74250125—10
TRANSISTOR CARRIER, BOARD CARRIER,
COPPER BRASS 2 PLACES
73050256-01 73050257-13

HEATSINK,
ALUMINUM
73050255-09

TOP VIEW

ELECTROLYTIC CAPACITOR,

2.000°

2.257*

"

CIRCuUIT

DIMENSIONS
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Wireless Power Transistor PH1819-30

30 Watt, 1.78-1.90 GHz
Features Outline Drawing
¢ Designed for Linear Amplifier Applications 900
¢ -30 dBc Typ 3rd IMD at 30 Watts PEP o 000
e Common Emitter Class AB Operation aesv
¢ Internal Input and Output Impedance Matching T toies |
¢ Diffused Emitter Ballasting
225%.010
(5.72+.25> COLLECTDR
| i
. , !
Absolute Maximum Ratings at 25°C I S
400 130
Parameter Symbol Rating Units aole> 330
Collector-Base Voltage Veso 65 v EMITTER
Collector-Emitter Voltage Vees 65 \Y 225%.010 sase
(5.72£.25)
Emitter-Base Voltage Veso 3.0 \
Collector Current | 10 A
¢ 167010 "I &% L"
Power Dissipation Py 109 w 424125 004£.001
6 C . €10£.03) ‘;
Junction Temperature T, 200 C (52,%1 2150) . e ' I *
Storage Temperature Tere -55to +150 °C : I i HE
1 .060+.002
Thermal Resistance 0, 1.6 °C/W 1.52+.05)

INCHES +.005
(MILLIMETERS +.13MM>

T - UNLESS OTHERWISE NOTED, TOLERANCES ARE

Electrical Characteristics at 25°C

Parameter Symbol Min Max Units | Test Conditions
Collector-Emitter Breakdown Voltage BV e 65 - v 1;=40 mA
Collector-Emitter Leakage Current loes - 8.0 mA  |V.=25.0V
Collector-Emitter Breakdown Voltage BV o 20 - v 1.=40 mA
Collector-Emitter Breakdown Voltage BV en 30 - v 1,=40 mA, R,.=220Q
Emitter-Base Breakdown Voltage BVego 3.0 - v l;=40 mA
DC Forward Current Gain hee 15 120 - Ve=5.0V,1.=2.0A
Power Gain G, 9.0 - dB | V=25V, 1.,=200 mA, P =30 W, F=1.78-1.90 GHz
Collector Efficiency Mg 40 - % | Vge=25V, 1,5=200 mA, P, ;=30 W, F=1.78-1.90 GHz
Input Return Loss RL 10 - dB | V,=25V,[,,=200 mA, P, ;=30 W, F=1.78-1.90 GHz
Load Mismatch Tolerance VSWR-T - 2.5:1 - V=25V, |.;=200 mA, P, =30 W, F=1.78-1.90 GHz
3rd Order IMD IMD, - -28 dBc |V.,=25V, 1,,=200 mA, P, =30W PEP, F=1850MHz, AF=100 kHz
Typical Optimum Device Impedances ZLoAD
F(GHz) Z,(Q) Z, 00l
178 3.6+5.5 5.2-j1.1 I N?EfwPDUgK
1.85 3.1+j5.0 4.4-j0.9 NETWORK
1.90 2.7+i3.4 4.0-j0.1

Z1N
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PH1819-30 Wireless Power Transistor

Broadband Test Fixture Electrical Schematic

VB VCC GD
CR1
Rl D
C5) p-
il
C3 I]. H RL1
N4
N4
El Q1 g5 ce
| J Jff U Fll§ OUTPUT
90 OHMS 200 R ies 2 m__l'_aso-—geo o0 OHMS
341 370 T~

AfkdoM = PHiB819-30

ARTWORK DIMENSIONS IN MILS
PaAaRTS LLIST
Cl C2 C3 C4 33 pF ATC SIZE A

CS 4,7 uF 35 VOLTS CHIP

Cé 50 uF 30 VOLTS

CR1 IN4245 DIODE

Q1 PH1819-30

R1 o1 OHMS 174 WATT

RL1 6T/NO. 24 AWG ON 3 OHM 1/74 WATT

BOARD TYPE: ROGERS 60105 .025* THICK, Ep = 105
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Wireless Power Transistor PH1819-30

Typical Broadband Performance Curves

Gain-Efficiency vs Frequency Output Power vs Collector Voltage
Pour=30 W V_ =25V |.,=200 mA l,g=200 MA F=1850 MHz
G, (dB Eff (% P,
, G @8 o) o5 Por W)
13 65
Gain
10 | |
° Efficiency 45
8 35
7 25 0
1.78 1.85 1.90 12 14 16 18 20 22 24 26
Frequency (GHz) Collector Voltage (V)
Gainvs P, IMD vs P
F=1850 MHz V=25 V V=25V 1,,=200 mA F1=1850.0 MHz F2=1850.1 MHz
G, (dB) IMD (dBc) Ic (A)
2 -15 9
l,g=300 mA

30 32 34 36 38 40 42 44 46
P,r (dBm) Po:(PEP) in dBm

IMD vs POUT
V=25V |,,=100 mA F1=1850.0 MHz F2=1850.1 MHz

IMD (dBc) Ic (A)
.15 9

-30

-45

v (—
Ic x—x—x—X’X’X’
e g e
60 L 0
30 32 34 36 38 40 42 44 46 48
Pou:(PEP) in dBm
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Oscillator Power Transistor PH2022-10SC

1 Watt, 2.00-2.20 GHz

Features Outline Drawing
* NPN Silicon Microwave Power Transistor _
e Common Emitter Configuration
« Designed for S-Band Applications
« Interdigitated Geometry $.500£.004 @
« Diffused Emitter Ballasting Resistors @l
¢ Gold Metallization System
» Hermetic Metal/Ceramic Package L~

e For Coaxial, Stripline, and Lumped Elements Circuits

2.160+.001
L 8.1200£.0015 (94.06+03
(830504 _“" I"‘
Absolute Maximum Ratings at 25°C 01050015 sase | (] 112008
27+.04) _+ (5.82.05) ‘
Parameter Symbol Rating Units * 1z0to010
(3.05+.25)
Collector-Base Voltage Vego 40 v 447+.010
COLLECTOR | | | (11.33+.25)
Collector-Emitter Voltage Veeo 14.0 v
Collector Current (Peak) Il 0.22 A
2.094 _| L
Power Dissipation o 8.5 w (92.39 8162
: @4.1D
Junction Temperature T, 200 °C
Storage Temperature Tsre B510+200 | °C | UNLESS DTHERWISE NOTED, TOLERANCES ARE . INCHES 005’

(MILLIMETERS £.13MM)

Electrical Characteristics at 25°C

Parameter Symbol Min Max Units | Test Conditions

Collector-Base Breakdown Voltage BV a0 40 - v 1,=100 uA

Collector-Emitter Breakdown Voltage | BV, 14 - v 1,=500 uA

Collector-Base Leakage Current lego - 1.0 UA | V=36V

Thermal Resistance Rrue) - 20 °C/W | V=28V, F=2.0 GHz, P, ,=1.0 W
Collector-Base Capacitance Cob 20 - pF | f=1MHz, V=30V

Power Output Pour 1.0 - W | V=28V, F=2.0 GHz

Collector Efficiency N 24 - % V=28 V, F=2.0 GHz

Oscillation Frequency fosc 2.0 22 GHz | V=28V

Impedance and Matching Circuitry Information Available on Request
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