Wireless Bipolar Power Transistor, 2W

1.45 - 1.60 GHz

PH1516-2

744 v2.00
Features ey (8
(14225
¢ Designed for Cellular Base Station Applications —-1 I-»(-l?gg,
e Class AB: -33 dBc Typ 3rd IMD at 2 Watts PEP
e Class A: +44 dBm Typ 3rd Order Intercept Point
¢ Common Emitter Configuration G couecToR
¢ Internal Input Impedance Matching
e Diffused Emitter Ballasting X i
&3 @330 63
Absolute Maximum Ratings at 25°C ' —_— “
EMITTER
Parameter Symbol Rating Units I ] '
Collector-Base Voltage Vego 65 \ 22.7959*1'.0523 BASE
Collector-Emitter Voltage Vegs 65 v
Emitter-Base Voltage Veso 30 v __j L_ 100
@54
Collector Current I 20 A e 230
_ 1821010 6.3
Total Power Dissipation Pror 135 w “6e22> 060+.003
- ] (1.52+.08)
Junction Temperature T, 200 °C j— | J— |
107+.010 . —t - B . 1
Storage Temperature sTe -55t0 +150 °C @'72;-25’ (H N { ?%:gg)l
Thermal Resistance 6,c 13 °C/W o
INCHES 005
. . . UNLESS OTHERWISE NOTED, TOLERANCES ARE 0\ tiest 0N
Electrical Characteristics at 25°C
Parameter Symbol Min Max | Units Test Conditions
Collector-Emitter Breakdown Voltage BV e 65 - v 1.=5mA
Collector-Emitter Leakage Current loes - 1.0 mA |V =25V
Collector-Emitter Breakdown Voltage BV o 22 - \ =5 mA
Collector-Emitter Breakdown Voltage BY 30 - \' 1.=5 mA, R;.=220Q
Emitter-Base Breakdown Voltage BV 3.0 - v ;=5 mA
DC Forward Current Gain hee 15 120 - V=5V, [.=200 mA
Power Gain G, 10 - dB |V, =25V,1,=25mA, P, =2.0 W, F=1.50- 1.60 GHz
Collector Efficiency Ne 35 - % V=25V, ;=25 mA, P ,;=2.0 W, F=1.50 - 1.60 GHz
Input Return Loss RL 10 - dB | V=25V, | =25 mA, P, =2.0 W, F=1.50 - 1.60 GHz
Load Mismatch Tolerance VSWR - | 5801 | - | V,=25V,1,,=25mA, P ,=2.0 W, F=1.50 - 1.60 GHz
3rd Order IMD IMD, . 32 | dBc | V=25V, 1,,=25 mA, P,,,=2.0 W PEP F=1.5 MHz, AF=100 kHz
Typical Device Impedances — Z_oap
F(GHz) Z,(Q) Z o) :
i ; quTPyUT
1.45 25+j7.3 7.3+j15.0 NPUT NETWIRK
1.50 27+j7.6 7.0+j14.2 NETWORK
1.60 35+j8.2 6.6+j13.5

Specifications Subject to Change Without Notice.
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Wireless Bipolar Power Transistor, 2W PH1516-2

v2.00

RF Test Fixture
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ARTWORK DIMENSIONS IN MILS

PAaAaRTS LIS T
C1 Ce C3 33 pF ATC SIZE A

C4 5000 pF

CS 4,7 uF 63 VOLTS

CR1 INS14B DIODE

Q1 PH1516-2

R1 S OHMS 1/74 WATT

RL1 6T/NO. 24 AWG ON 3 OHM 174 WATT

BOARD TYPE: ROGERS 6010.5 235 THICK, ER = 105

Specifications Subject to Change Without Notice.
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Wireless Bipolar Power Transistor, 2W

PH1516-2

Typical Broadband Performance Curves

GAIN-EFFICIENCY‘ vs FREQUENCY
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Wireless Bipolar Power Transistor, 2W PH1516-2

V2.00

Typical S-Parameters

~

V=25V, | =200 mA
Ss11 s21 S$12 S22
f(MHz) Mag Phase Mag Phase Mag Phase Mag Phase
100 1.10 1715 23.80 120.3 0.012 -7.4 0.32 -745
200 0.75 175.1 1215 92.1 0.014 -47 022 -89.6
300 0.79 -177.9 779 812 0.016 -4.5 020 -95.7
400 0.84 -177.4 577 74.4 0016 -9.8 023 -987
500 0.87 -178.5 465 68.4 0.017 -37 0.26 -100.5
600 0.89 179.8 396 626 0.018 -5.9 0.27 -101.4
700 0.89 1783 349 567 0.018 -07 0.29 -104.4
800 091 177.4 3.08 511 0.019 -27 0.33 -103.3
900 091 1754 2.89 454 0.017 -3.4 0.36 -111.0
1000 0.91 1741 2.74 389 0.019 -0.9 0.40 -114.6
1100 0.89 171.5 2.64 289 0.024 -6.1 0.46 -117.3
1200 0.87 171.7 245 228 0.024 -13.6 0.53 -120.8
1300 0.86 170.8 235 157 0.023 -18.3 057 -122.3
1400 0.86 170.3 232 76 0.026 -21.1 0.63 -1455
1450 0.85 170.1 230 34 0.026 -22.9 . 065 -126.2
1500 0.84 169.9 227 1.2 0.025 -22.3 0.66 -127.6
1550 0.83 169.7 226 -6.4 0.026 -31.0 0.68 -129.1
1600 0.82 169.7 224 -115 0.030 -37.3 0.71 -131.9
1650 0.82 170.0 222 -16.6 0.029 -43.2 0.72 -133.6
1700 0.81 1705 219 -224 0.027 -485 0.73 -137.6
1750 0.80 171.1 214 -284 0.025 -52.2 0.76 -140.1
1800 0.80 171.5 211 -355 0.026 -60.2 0.76 -143.9
1850 0.80 171.9 2.05 -40.7 0.027 -60.1 0.81 -147.5
1900 0.81 1726 1.99 -47.4 0.024 -67.1 0.81 -150.1
2000 0.82 1736 1.83 -60.7 0.024 -80.8 0.86 -155.5
2100 0.84 1745 161 -74.0 0.020 -94.0 0.88 -160.0
2200 0.88 174.2 1.40 -84.6 0.019 -104.7 0.87 -164.5
2300 0.90 1736 121 947 0.016 -128.7 0.86 -168.1
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Wireless Bipolar Power Transistor, 10W

1.45 - 1.60 GHz

PH1516-10

744 v2.00
Features seg 00
14225
¢ Designed for Cellular Base Station Applications --I I—-(-,"gg,
e Class AB: -33 dBc Typ 3rd IMD at 10 Watts PEP
e Class A: +49 dBm Typ 3rd Order Intercept Point
¢ Common Emitter Configuration Ayt coLLECTR
¢ Internal Input Impedance Matching
¢ Diffused Emitter Ballasting f % A i
&30 0130 248
Absolute Maximum Ratings at 25°C ' F3I &0
1 EMITTER _‘-
Parameter Symbol Rating Units | o
Collector-Base Voltage Veso 60 \ «75&.0%0) BASE
Collector-Emitter Voltage Vees 60 \ i
Emitter-Base Voltage Veeo 3.0 \ __I L_ 100
CollectorC t | 2.0 A 250 e
ollector Curren . .  sesan o 220
Total Power Dissipation Pror 58 w 462425 1060£.003
] a5 |
Junction Temperature T, 200 °C { [ — !
107£.010 . — e . i ]
Storage Temperature Ters -5510+150 °C @zer2s [ ¢ | 0042001
€10.03)
Thermal Resistance 0, 3.0 °C/W f J
INCHES +.005°
. e . UNLESS OTHERVISE NOTED, TOLERANCES ARE (0 Torrr (B0
Electrical Characteristics at 25°C
Parameter Symbol Min Max | Units Test Conditions
Collector-Emitter Breakdown Voltage BV e 60 - v 1.=20mA
Coliector-Emitter Leakage Current lees - 20 mA | V=25V
Collector-Emitter Breakdown Voltage BV 20 - \ 1,=20mA
Collector-Emitter Breakdown Voltage BV e 30 - A 1c=20 mA, R =220Q
Emitter-Base Breakdown Voltage BVg, 3.0 - v 1;=20 mA
DC Forward Current Gain hee 15 120 - V=5V, I=1A
Power Gain G, 10 - dB | V=25V, 1,=100 mA, P =10 W, F=1.50-1.60 GHz
Collector Efficiency Ne 40 - % | V=25V, 1,4=100 mA, P, ;=10 W, F=1.50 - 1.60 GHz
Input Return Loss RL 10 - dB | V=25V, |,;=100 mA, P, =10 W, F=1.50-1.60 GHz
Load Mismatch Tolerance VSWR - 3.0:1 - V=25V, l,=100mA, P, =10 W, F=1.50 - 1.60 GHz
3rd Order IMD IMD, - 30 | dBc | V=25V, 1,q=100 mA, P, =10 W PEP F=1500 MHz, AF=100 kHZ]
Typical Device Impedances ZLDaD
F(GH2) Z,(Q) Z,00(Q)
i i QuTPUT
1.50 1.4+j4.8 2.1-j0.3 INAUT NETWORK
1.55 2.0+j5.0 2.0-j0.4 NETWORK
1.60 25+j4.9 20-j0.5

Specifications Subject to Change Without Notice.
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Wireless Bipolar Power Transistor, 10W PH1516-10

V2.00

RF Test Fixture
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ARTWORK DIMENSIONS IN MILS

PaRTS LIS T
Cl Ce C3 33 pF ATC SIZE A

C4 4,7 uF 35 VOLT CHIP

CS S0 uF 50 VOLTS

CR1 IN4245 DIODE

Q1 PH13516-10

R1 S OHMS 1/74 WATT

RL1 6T/NO. 24 AWG ON 3 OHM 1/4 WATT

BOARD TYPE: ROGERS 60105 .025" THICK, Eo = 105
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Wireless Bipolar Power Transistor, 10W

PH1516-

10

Typical Broadband Performance Curves
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Wireless Bipolar Power Transistor, 10W PH1516-10

V2,00

Typical S-Parameters

~

V=25V, 1, =1.0 A
S11 S21 S$12 S§22
f(MHz) Mag Phase Mag Phase Mag Phase Mag Phase
100 085 177.3 657 922 0.0066  6.74 0.73 -179.3
200 0.94 179.4 296 79.9 0.0073 4.33 0.73 -179.0
300 0.96 -179.4 195 755 0.0075  4.04 0.72 -178.8
400 0.97 -170.0 151 70.6 0.0077  0.91 0.72 -178.2
500 0.97 1785 127  65.2 0.0081 -0.99 072 -177.6
600 0.97 178.1 1.12 595 0.0085 -2.6 0.73 -177.1
700 0.96 177.7 1.09 527 0.0088 -6.8 0.72 -176.1
800 0.97 178.0 093 395 0.0094 -12.0 0.73 -1745
900 0.96 177.3 0.88 34.6 0.0093 -13.3 0.75 -173.4
1000 0.97 176.7 087 278 0.0102 -17.8 0.76 -172.3
1100 0.95 175.9 096 207 0.0126 -24.5 0.76 -170.1
1200 0.93 176.0 093 41 0.0118 -40.0 0.81 -169.0
1300 0.92 1763 096 9.2 0.0118 -51.4 0.86 -168.9
1400 0.91 176.9 0.98 -25.3 0.0120 -685 0.91 -169.8
1450 0.91 177.1 097 -34.4 0.0118 -79.3 ~0.94 -171.1
1500 091 177.6 0.95 -43.8 0.0117 -91.4 0.97 -172.7
1550 091 177.9 091 -53.8 0.0114 -104.9 0.98 -174.6
1600 0.92 1781 0.87 -63.4 0.0107 -119.8 0.99 -176.7
1650 092 1783 081 -72.7 0.0094 -135.3 0.99 -178.9
1700 0.93 1781 074 -81.2 0.0094 -146.9 0.01 179.0
1750 0.94 178.0 0.67 -89.1 0.0084 -161.9 0.99 177.4
1800 0.95 177.6 0.61 -96.7 0.0080 -174.5 0.98 175.8
1850 0.95 177.1 0.55 -103.2 0.0079 -172.2 0.96 1747
1900 0.95 176.7 0.49 -108.6 0.0077 -155.4 095 17338
1950 0.96 176.1 0.44 -113.4 0.0071 145.8 0.94 173.1
2000 0.96 175.6 0.40 -117.3 0.0070 134.9 092 1722
2100 0.96 174.3 0.34 -1255 0.0081 123.6 0.91 171.0
2200 0.96 173.1 0.28 -1335 0.0087 104.9 0.84 169.3
2300 0.96 171.7 0.23 -140.0 0.0092 89.0 0.88 168.7
2400 0.96 1705 0.20 -144.5 0.0075  80.1 0.86 168.0

Specifications Subject to Change Without Notice.
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Wireless Bipolar Power Transistor, 30W

1.45 - 1.60 GHz

PH1516-30

Features

Designed for Cellular Base Station Applications
-30 dBc Typical 3rd IMD at 30 Watts PEP
Common Emitter Class AB Operation

Internal Input Impedance Matching

Diffused Emitter Ballasting

o o o o o

Absolute Maximum Ratings at 25°C

Parameter Symbol Rating Units
Collector-Base Voltage Veso 60 )
Collector-Emitter Voltage Vees 60 \
Emitter-Base Voltage Veso 3.0 \
Collector Current [ 10 A
Total Power Dissipation Pior 109 w
Junction Temperature T, 200 °C
Storage Temperature Tsre -55t0 +150 °C
Thermal Resistance i 1.6 °CW

Electrical Characteristics at 25°C

900 Vv2.00
%2.86)
650
651>
[ toies ™
225010
(5.72£25) coLLECTIR
i 385
e 9.78)
. — _ 130
<1046> + + (330
EMTTER
225£.010
(5.72£.25) BasE
200
1674010 "I (5.08) |'"
(42425 004,001
| €10£03)
Yy
1224010 1 f
@10£29) [ T T n
} 060£002 1
1.521,05)
INCHES £.005

UNLESS DTHERWISE NOTED, TOLERANCES ARE (MILLIMETERS £13MM>

Specifications Subject to Change Without Notice.
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Parameter Symbol Min Max | Units TestConditions
Collector-Emitter Breakdown Voltage BV e 60 - v 1,=40 mA
Collector-Emitter Leakage Current loes - 4.0 mA | V=25V
Collector-Emitter Breakdown Voltage BVeo 20 - \ I,=40mA
Collector-Emitter Breakdown Voltage BV 30 - \ =40 mA, R, .=220Q
Emitter-Base Breakdown Voltage BV oo 3.0 - \ ;=40 mA
DC Forward Current Gain hee 15 120 - V=5V, [.=2A
Power Gain G, 10 - dB | V=25V, |,=200mA, P, =30 W, F=1.50-1.60 GHz
Collector Efficiency N 40 - % | V=25V, 1,4=200 mA, P, ;=30 W, F=1.50 - 1.60 GHz
Input Return Loss RL 10 - dB | V=25V,1,,=200mA, P, =30 W, F=1.50 - 1.60 GHz
Load Mismatch Tolerance VSWR - 3.0:1 - V=25V, 1,,=200mA, P, =30 W, F=1.50-1.60 GHz
3rd Order IMD IMD, - 28 | dBc | V=25V, 1.,=200 mA, P, =30 W PEP F=1500 MHz, AF=100 kHz
Typical Device Impedances —ZLoap
F(GHz) Z,(Q) Z,0no(82)
1.45 17+4.8 1.4+]0.2 oot L» NDEUTU’SJQK
1.50 1.9+j5.0 1.4+j0.1 NETWORK
1.60 21+j4.9 1.3-j0.1

ZIN
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Wireless Bipolar Power Transistor, 30W PH1516-30

V2.00

RF Test Fixture
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ARTWORK DIMENSIONS IN MILS

PaAaRTS LIS T
Cl Ce C3 33 pF ATC SIZE A

c4 5000 pF

cs 47 uF 63 VOLTS

c6 50 uF 50 VOLTS

CRS 1N4245 DIODE

Q1 PH1516-30

R1 5 OHMS 174 WATT

RL1 6T/NO. 24 AWG ON 3 OHM 1/4 WATT

BOARD TYPE: ROGERS 60105 25 THICK, Ep = 105

Specifications Subject to Change Without Notice.
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Wireless Bipolar Power Transistor, 30W

PH1516-30

Typical Broadband Performance Curves

GAIN-EFFICIENCY vs FREQUENCY
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B an AMP Esm;any- -

Wireless Bipolar Power Transistor, 60W

1450 - 1550 MHz

PH1516-60

900 V2.00
Features sz %
(65D .
¢ Designed for Linear Amplifier Applications 10165 ]
e Class AB: -30 dBc Typ 3rd IMD at 60 Watts PEP
e Class A: +53 dBm Typ 3rd Order Intercept Point 2255010
: . 5.72£.25) cOLLECTIR
¢ Common Emitter Configuration
¢ Internal Input Impedance Matching f
¢ Diffused Emitter Ballastin, .
g g
@16 —+ +-— R
Absolute Maximum Ratings at 25°C _{
Parameter Symbol Rating Units EITTER
Collector- \
ollector-Base Voltage Veso 65 st s
Collector-Emitter Voltage Vees 65 v '
Emitter-Base Voltage Veso 3.0 \ 4_| 200 L-—
_ 167010 508
Collector Current [ 10 A 424.25) 004£.001
| €10£.03>
Power Dissipation P, 116 w Yy E—_L
122£.010 i f
Junction Temperature T, 200 °C 310£25) [ i j ]
Storage Temperature Tero -55 10 +150 °C f &‘1’%"2&%“’5‘2,3
ThermalResistance O 15 ow UNLESS DTHERWISE NOTED, TOLERANGES ARE o\, 1iorcs <095
Electrical Characteristics at 25°C
Parameter Symbol Min Max | Units Test Conditions
Collector-Emitter Breakdown Voltage BV e 60 - \% 1;=40 mA
Collector-Emitter Leakage Current bors - 10 mA | V =26V
Collector-Emitter Breakdown Voltage BV 24 - 1;=40 mA
Emitter-Base Breakdown Voltage BVigo 3.0 - 1;=40 mA
DC Forward Current Gain hee 15 120 - V=5V, I=1A
Power Gain G, 8 - dB | V=26V, 1,,=50 mA, P =60 W PEP F=1500 MHz, AF=100 kHz
Collector Efficiency e 30 - % | V=26V, 1,,=50 mA, P, =60 W PEP F=1500 MHz, AF=100 kHz
Input Return Loss RL 10 - dB | V. .=26V,|.,=50mA, P, =60 W PEP F=1500 MHz, AF=100 kHz
Load Mismatch Tolerance VSWR-T - 5.0:1 V=26V, 1.,=50 mA, P =60 W PEP F=1500 MHz, AF=100 kHz
3rd Order IMD IMD, . 28 | dBc | V=26V, 1. ,=50 mA, P,,;=60 W PEP F=1500 MHz, AF=100 kHz
Typical Optimum Device Impedances 7103
F(MHz) Z,(Q) Z,,.,(Q)
1450 22+j5.0 3.0-i3.8 - e
crh Do NPUT NETWIRK
1500 2.7 +j4.5 2.2-j4.0 NE™WORK
1550 21+j3.7 1.5-j4.1
Z
Specifications Subject to Change Without Notice.
WA-COM, Inc. 9-157

North America: Tel. (800) 366-2266

Fax (800) 618-8883

m Asia/Pacific: Tel. +81 (03) 3226-1671 [
Fax +81 (03) 3226-1451

Europe: Tel. +44 (1344) 869 595

Fax +44 (1344) 300 020



Wireless Bipolar Power Transistor, 60W PH1516-60

V2.00

RF Test Fixture

cc D
T R1 C}S. |
. o
CR1 [\
RL1 = L1= C6
ce N/ 4
& N/ 4 @C"’
C1 Q1

50 OHMS © 496 8§ 498 50 OHMS

334

INPUT m,=[,‘"'| j _q_ I"Lm OuUTPUT

409 = 412

ARTWORK DIMENSIONS IN MILS

PAaAaRTS LIST
Cl C2 C3 C4 18pF ATC SIZE B CAPACITOR

CS S000pF CHIP CAPACITOR

cé 50 VOLT SOuF ELECTROLYTIC CAPACITOR
CR1 INS5417 DIODE

L1 7 TURNS OF NO. 22 AWG ON 125" DIA
Q1 PH1316-60

R1 4,7 OHM 1/2 WATT RESISTOR

RL1 10 TURNS OF NO. 26 AWG ON 3 0OHM

174 WATT RESISTOR
BOARD TYPE: ROGERS 60105 .025" THICK, ER = 105

Specifications Subject to Change Without Notice.

9-158 MWA-COM, Inc.

North America:  Tel. (800) 366-2266 m Asia/Pacific: Tel. +81 (03) 3226-1671 u Europe: Tel. +44 (1344) 869 595
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Wireless Bipolar Power Transistor, 60W PH1516-60

V2.00
Typical Broadband Performance Curves
GAIN-EFFICIENCY vs FREQUENCY OUTPUT POWER vs COLLECTOR VOLTAGE
P, =60 WPEP V_.=26 V |, ,=25 mA l;q=25 mA F1=1500.0 MHz F2=1500.1 MHz
1 100 90
10 80
Gain
50 / o
= CW Efficiency =
o &
8 0 T
szne
7 Efficiency 20
6 ° 0
1450 1500 1550 12 14 16 18 20 22 24 26 28
FREQUENCY (MHz) COLLECTOR VOLTAGE (V)
GAIN vs PoUT IMD vs PoUT
F1=1500.0 MHz F1=1500.1 MHz F1=1500.0 MHz F2=1500.1 MHz V=26 V | ;=25 mA
12 -15
V=20 v, Iw=3.5 A Class AB
10
V=26 V, |.;=200 mA I 3rd ,
g . g 5th 5
I3 V=26V, =25 mA a =
e o ® 2 7th =
45 3
6
lc X
».a,(—x-—x—’(‘—x—x—x‘w
4 -60 o
30 34 38 42 46 50 30 34 38 42 46 50
Py (dBm) P,;PEPindBm
IMDvs P, IMDvsP .
F1=1500.0 MHz F2=1500.1 MHz V=26 V 1,,=200 mA F1=1500.0 MHz F2=1500.1 MHz V=20V 1,,=3.5 A
15 9 15 9
Class AB Class A
3rd
g a0 6 @ -30 3rd 6_
3 3 = 5
— Q -
g 5th > s o 2z
45 | 3 45 s 3
1 7th
M_X_x_x_x_x_-x—x—x-—
-60 0 -60 o/ 0
30 34 P 3&PEP in dBmz 46 50 30 33 3P, ,PEPda dBm 42 45 28

Specifications Subject to Change Without Notice.
M/A-COM, Inc. 9-159
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/ an AMP Em;any-

Wireless Bipolar Power Transistor, 100W

1450 - 1550 MHz

PH1516-100

Features

Designed for Linear Amplifier Applications
Class AB: -32 dBc Typ 3rd IMD at 100 Watts PEP

Internal Input Impedance Matching
Diffused Emitter Ballasting

[
L]
e Common Emitter Configuration
L
L]

Absolute Maximum Ratings at 25°C

Parameter Symbol Rating Units
Collector-Base Voltage Veso 63
Collector-Emitter Voltage Vies 65
Emitter-Base Voltage Veso 3.0
Collector Current [ 20
Power Dissipation o 233

" Junction Temperature B 200 °C
Storage Temperature Tsre -55to +150 °C
Thermal Resistance 8, .75 °CW

Electrical Characteristics at 25°C

V2.00

1004010 e
(2544 25) COLLECTOR! ’

225
| s 72y

@794

T f
) E} |
e

1

i

1004010
(25425 st

I
43
a1y

200+ 010
(508229

l\

_ 0320
13203

090+ 010

860+.010

(229:29)

UNLESS JTHERWISE NO7ZD, "JLIRANCIS ARE

(2184125

INCHES +005°

MILLIMETERS = 13MM)

Parameter Symbol Min Units Test Conditions
Collector-Emitter Breakdown Voltage BV o 65 \ 1,.=60 mA*
Collector-Emitter Leakage Current loes - mA | V. =30V*
Collector-Emitter Breakdown Voltage BV o 22 1,=60 mA*
Emitter-Base Breakdown Voltage BV .o 3.0 1;=8 mA*
DC Forward Current Gain hee 15 - V=5V, I =1A
Power Gain G, 10 dB | V=26V, 1. ;=100mA, P, =100W PEP F=1500 MHz, AF=100 kHz
Collector Efficiency Ne 30 % | V=26V, 1,,=100mA, P, =100W PEP F=1500 MHz, AF=100 kHz
Input Return Loss RL 10 dB | V =26V, |,=100mA, P, =100W PEP F=1500 MHz, AF=100 kHz
Load Mismatch Tolerance VSWR-T - - V=26 V, 1.=100mA, P .=100W PEP F=1500 MHz, AF=100 kHz
3rd Order IMD IMD, - dBc | V=26V, | ,;=100mA, P, =100W PEP F=1500 MHz, AF=100 kHz
* Per Side
Typical Optimum Device Impedances — 20D
F(MHz) z,(Q) Z onol®) ‘
1450 4.4+/10.0 6.0-j7.6 oor - NEQUTLPDJJK
1500 5.4+9.0 4.4-j8.0 NETWORK
1550 42+j74 3.0-j8.2
ZIN
Specifications Subject to Change Without Notice.
9-160 M/A-COM, Inc.
North America:  Tel. (800) 366-2266 m Asia/Pacific: Tel. +81 (03) 3226-1671 [ Europe: Tel. +44 (1344) 869 595

Fax (800) 618-8883

Fax +81 (03) 3226-1451

Fax +44 (1344) 300 020



Wireless Bipolar Power Transistor, 100W PH1516-100

V2.00
RF Test Fixture
Ve v 6
RL1 RL4 cc D
T ?az ?
/4 .
| R1 A \/4 B i 1
WAL= DT |
n— (3 C10 "’ H
" . w 11
2 402 Q1 428
A2 @ = 8 I 9
g ] 8 m\'{ "]
INPUT o 28158 ] R L | S ST (T
~N ~N
50 OHMS P |'_l{ ] 475 T [ mil 2 50 OHMS
8 1 S B
g | N V7
428 cs 3
JUMPER G / UMPER
Y2
7
c8
RL2 RL3
ARTWORK DIMENSIONS IN MILS
PARTS LIST
aca
C4 (5 C8 18pF ATC SIZE B CAPACITOR
(9 C1e
6 C11 5000pF CHIP CAPACITOR
7 Q12 50 VOLT 5QuF ELECTOLYTIC CAPACITOR
CR1 CR2 1N5417 DIODE
Q1 PH1516-100
R1 4.7 OHM 1/2 WATT METAL FILM RESISTOR
RL1 RL2 12 TURNS OF NO. 22 AWG ON 4.7 OHM
1/2 WATT METAL FILM RESISTOR
RL3 RL4 6 TURNS OF NO. 22 ANG ON 4.7 OHM
1/2 WATT METAL FILM RESISTOR
BOARD TYPE ROGERS 6010.5 .@25" THICK, Ep = 10.5

Specifications Subject to Change Without Notice.

M/A-COM, Inc. 9-161
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! an AMP company

Wireless Bipolar Power Transistor, 2W

1.6 - 1.7 GHz

PH1617-2

744 v2.00
Features se0 270
1422
¢ Designed for Linear Amplifier Applications 4-| r(fg%
e Class AB: -33 dBc Typ 3rd IMD at 2 Watts PEP
e Class A: +44 dBm Typ 3rd Order Intercept Point
¢ Common Emitter Configuration AT COLLECTOR
¢ Internal Input Impedance Matching
¢ Diffused Emitter Ballasting J i ?
. . o 250 8130 248
Absolute Maximum Ratings at 25°C ©35 7| @3 &an
Parameter Symbol Rating Units i ‘ EMITIER .I !
Collector-Base Voltage Veso 65 \ (26795 ;*'ogg ke
Collector-Emitter Voltage Vees 65 % 1
Emitter-Base Voltage Vego 3.0 \ B
| .100
Collector Current I 20 A 250 @54
6,35~
Power Dissipation P, 13.5 w Gheoas
060+.003
Junction Temperature S 200 °C 1 [ | (158508 |
Storage Temperature Tere -55t0 +150 °C (310772?31%, HIE 11 1 o0ekoot
Thermal Resistance 0, 13 °CIW ! T oo
INCHES #.005*
. L. UNLESS OTHERWISE NOTED, TOLERANCES ARE
Electrical Characteristics at 25°C (MILLIMETERS 13H%
Parameter Symbol Min Max | Units Test Conditions
Collector-Emitter Breakdown Voltage BV o 65 - \ 1.=6mA
Collector-Emitter Leakage Current loes - 1.0 mA | V=25V
Collector-Emitter Breakdown Voltage BV o 22 - l.=5mA
Collector-Emitter Breakdown Voltage BV 30 - 1.=5mA, R, =220Q
Emitter-Base Breakdown Volitage BV 5o 3.0 - 1;=5mA
DC Forward Current Gain hee 15 120 - V=5V, 1,=200mA
Power Gain G, 10 . dB | V=25V, 1,,=25 mA, P, ,=2.0 W, F=1.60, 1.65, 1.70 GHz
Collector Efficiency Ne 35 - % | Vee=25V, 1 =25 mA, P =2.0W, F=1.60, 1.65,1.70 GHz
Input Return Loss RL 10 - dB | V=25V, =25 mA, P,.=2.0 W, F=1.60, 1.65, 1.70 GHz
Load Mismatch Tolerance VSWRT | - 5:1 - | V=25V, 1,,=25mA, P, ,=2.0 W, F=1.60, 1.65, 1.70 GHz
3rd Order IMD IMD, - 32 | dBc | V=25V, 1,,=25 mA, P, =2.0 W, PEP F=1650 MHz, AF=100 kHz
Typical Optimum Device Impedances — 214D
F(GHz) Z,(Q) Z, o)
1.60 35+j8.2 6.6+{13.5 46 QuTey”
INPUT N= T WORK
1.65 3.9+j8.5 6.4+j13.1 NETWIRK '
1.70 42+j8.7 6.3+j12.8 i
ZIN
Specifications Subject to Change Without Notice.
MWA-COM, Inc. 9-163

North America: Tel. (800) 366-2266 = Asia/Pacific:
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Wireless Bipolar Power Transistor, 2W PH1617-2

V2,00

RF Test Fixture

Vi Gp Vee
| | csh |
s - Cc4
R1 dEI 3 Ypo
c3
1 crl
| N4
RL1
C1 ce
A w4 2 550
INPUT L, Q—L—_ N o) ™  OUTPUT
S0 OHMS 15%) = 530 [ |78 <+ 12550 OHMS
X @ L 620
220 -

ARTWORK DIMENSIONS IN MILS

PaRTS LIST
Ci Cc2 C3 33 pF ATC SIZE A

C4 4.7 uF 35 VOLTS CHIP

CS 50 uF 50 VOLTS

CR1 INS14B DIODE

Q1 PH1617-2

R1 SQ 174 WATT

RL1 6T/NO. 24 AWG ON 3Q 1/4WATT

BOARD TYPE: ROGERS 60105 25 MILS THICK, Ep = 105

Specifications Subject to Change Without Notice.
9-164 MWA-COM, Inc.
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Wireless Bipolar Power Transistor, 2W

PH1617-2

Typical Broadband Performance Curves

GAIN-EFFICIENCY vs FREQUENCY

Pour=2.0W V=25V | =25 mA
15 75
14 65
Gain
o C .
s =
o 8
12 Efficiency 45
1 35
10 25
1.60 1.65 1.70
FREQUENCY (GHz)}
GAIN vs P,
F=1600 MHz V=25V
16
5 l;g=200 MA
14
1,o=25 mA
R ——
a 1 =1
S 12 a=10m
1
10
9
20 24 28 32 36
P, (dBm)
IMD vs P,
F1=1600.0 MHz F2=1600.1 MHz V=25V |, =25 mA 0o
-15 X

Class AB

IMD (dBc)

Specifications Subject to Change Without Notice.

M/A-COM, Inc.

P (PEP)in dBm

POUY (w)

IMD (dBc)

{MD (dBc)

V2,00

OUTPUT POWER vs COLLECTOR VOLTAGE

loq=25 mA F=1600 MHz
4

3 P,=0.20 W

2 P,=0.10
P }

! //—“‘igm————

12 14 16 18 20 22 24 26 28
COLLECTOR VOLTAGE (V)

3RD ORDER IMD vs P,
F1=1600.0 MHz F2=1600.1 MHz V_.=25V

45
lu=200mMA, log=10MA
-60

20

24

28
Pour(PEP)in dBm

IMDvs P
F1=1600.0 MHz F2=1600.1 MHz V=25V |,,=200 mA
-15 0.9
Class A

w0 3rd 06
o
z

-45 | 0.3

-60

20

24

2
Pour{PEP)in dBm

\

0

—
T
32 36

9-165

North America:
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Wireless Bipolar Power Transistor, 2W PH1617-2

V2.00

Typical S-Parameters

V=25V, I,,=200 mA
S11 S21 S12 S22
f(MHz) Mag Phase Mag Phase Mag Phase Mag Phase
100 1.10 1715 23.80 120.3 0012 -74 0.32 -74.5
200 0.75 1751 1215 921 0014 -47 0.22 -89.6
300 0.79 -177.9 779 812 0016 -45 0.20 -95.7
400 0.84 -177.4 577 74.4 0016 -9.8 0.23 -98.7
500 0.87 -178.5 465 684 0.017 -37 0.26 -100.5
600 0.89 179.8 3.96 626 0.018 -59 0.27 -101.4
700 0.89 178.3 349 56.7 0.018 -0.7 0.29 -104.4
800 0.91 1774 3.08 51.1 0019 -27 0.33 -103.3
900 0.91 175.4 289 454 0.017 -34 0.36 -111.0
1000 0.91 174.1 274 389 0.019 -0.9 0.40 -114.6
1100 0.89 1715 264 289 0.024 -6.1 0.46 -117.3
1200 0.87 1717 245 228 0.024 -13.6 0.53 -120.8
1300 0.86 170.8 235 157 0.023 -18.3 0.57 -122.3
1400 0.86 170.3 232 76 0.026 -21.1 0.63 -145.5
1450 0.85 170.1 230 34 0.026 -22.9 0.65 -126.2
1500 0.84 169.9 227 1.2 0.025 -22.3 0.66 -127.6
1550 0.83 169.7 226 -6.4 0.026 -31.0 0.68 -129.1
1600 0.82 169.7 224 -115 0.030 -37.3 0.71 -131.9
1650 0.82 170.0 222 -16.6 0.029 -43.2 0.72 -1336
1700 0.81 170.5 219 -224 0.027 -485 0.73 -137.6
1750 0.80 171.1 2.14 -28.4 0.025 -52.2 0.76 -140.1
1800 0.80 1715 211 -355 0.026 -60.2 0.76 -143.9
1850 0.80 171.9 205 -40.7 0.027 -60.1 0.81 -147.5
1900 0.81 172.6 1.99 -47.4 0.024 -67.1 0.81 -150.1
2000 0.82 173.6 1.83 -60.7 0.024 -80.8 0.86 -155.5
2100 0.84 1745 1.61 -74.0 0.020 -94.0 0.88 -160.0
2200 0.88 174.2 1.40 -84.6 0.019 -104.7 0.87 -164.5
2300 0.90 173.6 121 -947 0.016 -128.7 0.86 -168.1

Specifications Subject to Change Without Notice.

9-166 M/A-COM, Inc.
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/ an AMP c-om;any'

Wireless Bipolar Power Transistor, 4W

1.6 - 1.7 GHz

PH1617-4N

Features

NPN Silicon Microwave Power Transistor
Designed for Linear Amplifier Applications

Class AB: -33 dBc Typ 3rd IMD at 4 Watts PEP
Class A: +44 dBm Typ 3rd Order Intercept Point
Common Emitter Configuration

Internal Input Impedance Matching

Diffused Emitter Ballasting Resistors

Gold Metalization System

® ¢ & o o6 o o o

Absolute Maximum Ratings at 25°C

Parameter Symbol Rating Units
Collector-Base Voltage Veso 60 V'
Collector-Emitter Voltage Vees 60 \
Emitter-Base Voltage Veso 3.0 \
Collector Current [ 0.7 A
Power Dissipation P, 19.5 w
Junction Temperature T, 200 °C
Storage Temperature Tsre -55to +150 °C
Thermal Resistance 0, 75 °CW

Electrical Characteristics at 25°C

V2.00
975
477>
e s T
(18.42>
[
* COLLECTOR
100+.010 i
(254 25) EMITTER EMITTER
D ( v
230 g
o (330>
(25425 5
100,010 EMITTER EMITTER
—,———* ‘ BASE
078 |
(198 |
120
{—
253010 (3.05)
(6.43:25)
0045+.0015
t | I <11%.04) —‘
1662010 | . 1 i ,
422+25 | i "
“ ! @79
INCHES 20057

UNLESS OT+ERWISE NOTED, TOLERANCES ARE

(MILLIMETERS . 13MM

Parameter Symbol Min Max | Units Test Conditions
Collector-Emitter Breakdown Voltage BVes 60 - \ 1.=6 mA
Collector-Emitter Leakage Current lees - 2.0 mA | V=24V
Collector-Emitter Breakdown Voltage BV o 20 - 1.=5 mA
Emitter-Base Breakdown Voltage BV g 3.0 - 1;=2.6mA
DC Forward Current Gain hee 15 120 - V=5V, 1.=0.1A
Power Gain G, 12 - dB | V=26V, |,,;=20 mA, P_,=4 W PEP, F=1650 MHz, AF=100 kHz
Collector Efficiency Ne 35 - % | V=26V, 1.,=20 mA, P, =4 W PEP, F=1650 MHz, AF=100 kHz
Input Return Loss RL 10 - dB | V=26V, 1 ,,;=20 mA, P, =4 W PEP, F=1650 MHz, AF=100 kHz
Load Mismatch Tolerance VSWR-T - 10:1 - V=26 V,1,,=20 mA, P, =4 W PEP, F=1650 MHz, AF=100 kHz
3rd Order IMD IMD, - 30 | dBc | V,=26V,1=20mA, P, =4 W PEP, F=1650 MHz, AF=100 kHz
Typical Optimum Device Impedances “Loap
F(MHz2) Z,.(Q) Z ()
1600 2.5+]8.7 42+9.3 - NDEUTU’DU;K
1650 3.2+j6.6 43+j9.1 NETWORK
1700 35+j8.5 4.4+9.0
ZIN
Specifications Subject to Change Without Notice.
MWA-COM, Inc. 9-167
North America: Tel. (800) 366-2266 m Asia/Pacific: Tel. +81 (03) 3226-1671 s Europe: Tel. +44 (1344) 869 595

Fax (800) 618-8883

Fax +81 (03) 3226-1451

Fax +44 (1344) 300 020



Wireless Bipolar Power Transistor, 4W PH1617-4N

V2.00

RF Test Fixture

~ SC OHMS

290

ARTWORK DIMENSIZINS IN MILS

PARTS - ST
co Ce C3 33pk ATC S_ZE A
C4 S000pF C=I7
o o0uF S0 VLLTS
CRL iN4e43
L1 S TURNS 0OF NO 24 AwWG ON 21607
R1 4.7 OHMS 25 WATT
RLT / TURNS [OF NZ. 24 AWG ON 3 OHM 22 wa™ 7
Q1 PHI617-4N

BOARD TYPE ROGERS 60105 025" THICK, ER=10.5

Specifications Subject to Change Without Notice.
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Wireless Bipolar Power Transistor, 4W

PH1617-4N

Typical Broadband Performance Curves

GAIN-EFFICIENCY vs FREQUENCY

V2.00

OUTPUT POWER vs COLLECTOR VOLTAGE
1co=20 MA F1=1650.0 MHz F2=1650.1 MHz

P, =40 WPEP V_=26V |=20 mA
14 ouT CcC CcQ 100 8
Class AB Class AB
13 80
Gain 6 P,=0.4W
—~ 12 60 s
g : :,
oﬁ " w© § 0_8 P,=0.2W
Efficiency
10 20
9 0 0
1600 1650 1700 12 14 16 18 20 22 24 26
FREQUENCY (MHz) COLLECTOR VOLTAGE (V)
GAINvs P, IMDvs P,
F1=1650.0 MHz F2=1650.1 MHz F1=1650.0 MHz F2=1650.1 MHz V=26 V | =50 mA
16 -15 .
Class AB Class AB 8
1;g=300 MA, 22V
1 1,,=50 mA, 26 V % 2
—_ < 3rd
@ o —
) il 3
& ;=20 MA, 26 V g 5th £
12 -t 06
7th
Ic R
o X
10 -60 " 0
23 27 31 35 39 23 27 31 35 39
P, (dBM) P_+(PEP) in dBm
IMD vs P, IMDvs P,
F1=1650.0 MHz F2=1650.1 MHz V=22V |,,=300 mA F1=1650.0 MHz F2=1650.1 MHz V=26 V |.,=20 mA
B . -15 .
1 Class AB 09 Class AB 18
-30 0.6 _ 30 1.2
g 2 3rd
T 3rd 5 z 5
o s o] >
2 | z = 5th =
45 N 0.3 -45 0.6
/ 5th 7th
lc = |
7th
-60 0 -60 - 0
23 27 31 35 39 23 27 C o3t 35 39
Po.r(PEP)in dBm Po:{(PEP)in dBm
Specifications Subject to Change Without Notice.
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I an AMP ;m‘p'any-

Wireless Bipolar Power Transistor, 10W

1.6 - 1.7 GHz

PH1617-10

o v2.00
Features oeg (180
422
e Designed for Linear Amplifier Applications -‘ ’-—“"253)
e Class AB: -33 dBc Typ 3rd IMD at 10 Watts PEP
e Class A: +49 dBm Typ 3rd Order Intercept Point
¢ Common Emitter Configuration ey coLLECTIR
e Internal Input Impedance Matching
¢ Diffused Emitter Ballasting J i
&% @330 &3
Absolute Maximum Ratings at 25°C ' — > (630
ENITTER
Parameter Symbol Rating Units | T
Collector-Base Voltage Veso 60 \ (.275*,0523 BASE
Collector-Emitter Voltage Vees 60 \ I
Emitter-Base Voltage Veso 3.0 \ __] l__ 100
[ @54
250
Collector Current le 2.0 A L82e010 b 252,
Power Dissipation Po 58 w (4,622 060+.003
- ] (1.524,08)
‘Junction Temperature T, 200 °C ‘ I — |
Jozeo0 o P {
Storage Temperature Tere -55t0 +150 °C @7etes [ T | 004,001
€104.03)
Thermal Resistance e 3.0 °C/W * f
INCHES +.005°
. . . UNLESS OTHERVISE NOTED, TOLERANCES ARE (o rroc™ Mo
Electrical Characteristics at 25°C
Parameter Symbol Min Max | Units TestConditions
Collector-Emitter Breakdown Voltage BV 60 - Y 1.=20 mA
Collector-Emitter Leakage Current toes - 20 | mA |V =25V
Collector-Emitter Breakdown Voltage BV o 20 - v 1.=20 mA
Collector-Emitter Breakdown Voltage BV, 30 - \' 1.=20 mA, R, =220Q
Emitter-Base Breakdown Voltage BV s 3.0 - \ ;=20 mA
DC Forward Current Gain Nee 15 120 - V=5V, I=1A
Power Gain G, 10 - dB | V=25V, 1,;=100mA, P, =10 W, F=1.60, 1.65, 1.70 GHz
Collector Efficiency Ne 40 - % V=25V, 1,,=100 mA, P, =10 W, F=1.60, 1.65, 1.70 GHz
Input Return Loss RL 10 - dB | V=25V, 1,=100mA, P, =10 W, F=1.60, 1.65, 1.70 GHz
Load Mismatch Tolerance VSWR-T - 3.0:1 - V=25V, |;;=100mA, P, =10 W, F=1.60, 1.65, 1.70 GHz
3rd Order IMD IMD, - 30 | dBc | V=25V, 1,,=100 mA, P,,=10 W PEP, F=1650 MHz, AF=100 kHz
Typical Optimum Device Impedances —ZLoaD
|
F(GHz) Z,.(Q) Z Q) ;
R K JJ7=uT
1.60 26+j4.9 2.0+j0.5 NEUT [ NS TwaR<
1.65 3.5+j3.7 1.95-j0.6 NETWORK
1.70 3.3+j2.3 1.9-j0.7
ZIN
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Wireless Bipolar Power Transistor, 10W PH1617-10

V2.00

RF Test Fixture

300

(@)
N

A4

N4
90

140 ) 0 o
INPUT ) ‘“_—:r—lle“e N« uteuT
50 OHMS N 0 > 1pg " 50 OHMS
8 ~
100 p— 493
ARTWORK DIMENSIONS IN MILS
PARTS LIST
C1 c2 C3 33 pF ATC SIZE A
c4 4.7 uF 35 VOLTS CHIP
cS 50 uF 50 VOLTS
CR1 IN4245 DIODE
e}l PH1617-10
R1 5 OHMS 1/4 WATT
RL1 6T/NO. 24 AWG ON 3 OHM 174 WATT
BOARD TYPE: ROGERS 60105 .025° THICK, Eg = 10.5
Specifications Subject to Change Without Notice.
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Wireless Bipolar Power Transistor, 10W PH1617-10

V2,00
Typical Broadband Performance Curves
GAIN-EFFICIENCY vs FREQUENCY OUTPUT POWER vs COLLECTOR VOLTAGE
Pour=10W V=25V |,,=100 mA leg=100 MA F=1650 MHz
14 75 21
13 Gain 65
—~ 12 55
m m
2 | " Efficiency =
O 1 5 S
10 35
9 25 o
1.60 1.65 1.70 12 14 16 18 20 2 24 26 28
FREQUENCY (GHz) COLLECTOR VOLTAGE (V)
GAINvsP, 3RD ORDER IMD vs P, .
F=1650 MHz V. =25V V=25V F1=1650.0 MHz F2=1650.1 MHz
17 -15
leg=1.0A
16
15 | 1=250mA o 1100 mA
g 1 [ I=100ma g
o 13 g 1o=250 mA
1;g=25 MA 2 .
12
1
10 -60
% 2 30 @ 3 3% 38 4 & % 28 30 3 34 3 38 40 42
P, (dBM) P,(PEP)indBm
IMDvs P, IMDvs P
V=25V 1,,=100 mA F1=1650.0 MHz F2=1650.1 MHz V=25V F1=1650.0 MHz F2=1650.1 MHz
15 27 -15 27
Class AB Class A
%0 3rd 1.8
o
a -
5 z &
Z g e 5th 2
-45 ey, 0.9
7th
-60 0
26 28 30 32 34 36 38 40 42 26 28 30 32 34 36 38 40 42
P_-(PEP)in dBm P.;(PEP)in dBm

Specifications Subject to Change Without Notice.

9-172 M/A-COM, Inc.

North America:  Tel. (800) 366-2266 w Asia/Pacific: Tel. +81 (03) 3226-1671 = Europe: Tel. +44 (1344) 869 595
Fax (800) 618-8883 Fax +81 (03) 3226-1451 Fax +44 (1344) 300 020




Wireless Bipolar Power Transistor, 10W PH1617-10

v2.00

Typical S-Parameters

-

V=25V, =1.0A
S11 S21 S$12 S22
f(MHz) Mag Phase Mag Phase Mag Phase Mag Phase
100 0.85 177.3 6.57 922 0.0066  6.74 0.73 -179.3
200 0.94 179.4 296 799 0.0073  4.33 0.73 -179.0
300 0.96 -179.4 1.95 755 0.0075  4.04 0.72 -178.8
400 0.97 -170.0 151 70.6 0.0077  0.91 0.72 -178.2
500 097 1785 127 5.2 0.0081 -0.99 0.72 -177.6
600 0.97 178.1 112 595 0.0085 -2.6 0.73 -177.1
700 096 177.7 1.09 527 0.0088 -6.8 0.72 -176.1
800 0.97 178.0 093 395 0.0094 -12.0 0.73 -1745
900 0.96 177.3 0.88 34.6 0.0093 -13.3 0.75 -173.4
1000 0.97 1767 087 278 0.0102 -17.8 0.76 -172.3
1100 0.95 175.9 096 207 0.0126 -24.5 0.76 -170.1
1200 0.93 176.0 093 44 0.0118 -40.0 0.81 -169.0
1300 092 176.3 096 9.2 0.0118 -51.4 0.86 -168.9
1400 0.91 176.9 098 -253 0.0120 -685 0.91 -169.8
1450 0.91 1771 097 -34.4 0.0118 -79.3 0.94 -171.1
1500 091 177.6 095 -43.8 0.0117 -91.4 0.97 -172.7
1550 091 177.9 091 -5338 0.0114 -104.9 0.98 -174.6
1600 0.92 178.1 0.87 -63.4 0.0107 -119.8 0.99 -176.7
1650 092 1783 0.81 -727 0.0094 -135.3 0.01 -178.9
1700 0.93 178.1 074 -81.2 0.0094 -146.9 0.01 179.0
1750 0.94 178.0 0.67 -89.1 0.0084 -161.9 0.99 177.4
1800 0.95 177.6 061 -96.7 0.0080 -174.5 0.98 1758
1850 0.95 177.1 0.55 -103.2 0.0079 -172.2 0.96 1747
1900 0.95 176.7 0.49 -108.6 0.0077 -155.4 0.95 1738
1950 0.96 176.1 0.44 -113.4 0.0071 145.8 0.94 173.1
2000 0.96 1756 0.40 -117.3 0.0070 134.9 092 1722
2100 0.96 174.3 0.34 -1255 0.0081 123.6 091 171.0
2200 0.96 173.1 0.28 -133.5 0.0087 104.9 0.84 169.3
2300 096 171.7 0.23 -140.0 0.0092  89.0 0.88 168.7
2400 0.96 1705 0.20 -1445 0.0075  80.1 0.86 168.0
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Wireless Bipolar Power Transistor, 12W

1.6 - 1.7 GHz

PH1617-12N

Features

e NPN Silicon Microwave Power Transistor

¢ Designed for Linear Amplifier Applications

e Class AB: -30 dBc Typ 3rd IMD at 12 Watts PEP
¢ Common Emitter Configuration

¢ Internal Input Impedance Matching

¢ Diffused Emitter Ballasting Resistors

¢ Gold Metalization System

V2.00

914>

* COLLECTOR

.100+.010
(2.54+25)

T ; —
230 2 132
584> @ {330

i ‘ 7

(25425

EMITTER] EMITTER

EMITTER

Absolute Maximum Ratings at 25°C '“"’;4”‘”—* ‘
Parameter Symbol Rating Units 3
—
Collector-Base Voltage Veso 60 \4
Collector-Emitter Voltage Vees 60 \ R
Emitter-Base Voltage Ve 3.0 v ; i ] RS
Collector Current le 20 A PR A Ses—— lﬁ
"Power Dissipation Po 58 w “eeEl L | @79
Junction Temperature T, 200 °C ' t
Storage Temperature Tsre -55t0 +150 °C
Thermal Resistance L 3.0 °C/W UNLESS OTHERWISE NOTED, TOLERANCES ARE - ILNaE:.§;SOi‘=’13W)
Electrical Characteristics at 25°C
Parameter Symbol Min Max | Units Test Conditions
Collector-Emitter Breakdown Voltage BV 60 - " 1,=156mA
Collector-Emitter Leakage Current lees - 125 | mA | V=26V
Collector-Emitter Breakdown Voltage BV, o 24 - 1.=10mA
Emitter-Base Breakdown Voltage BVigo 3.0 - I;=10mA
DC Forward Current Gain hee 15 120 Vee=5V,1.=0.5A
Power Gain G, 85 - dB | V =26V, i, ,=25mA, P,,=13.5 W PEP, F=1660 MHz, AF=100kHz
Collector Efficiency Mg 25 . % | Voo=26V, ,4=25 mA, P =13.5 W PEP, F=1660 MHz, AF=100kHZ
Input Return Loss RL 10 - dB | V. =26V, |,,=25 mA, P, =13.5 W PEP, F=1660 MHz, AF=100kHZ
Load Mismatch Tolerance VSWR-T - 10:1 - V=26 V, =25 mA, P . =13.56 W PEP, F=1660 MHz, AF=100kHz
3rd Order IMD IMD, - -28 dBc | V. =26V, 1.,=25 mA, P, =13.5 W PEP, F=1660 MHz, AF=100kHZ
Broadband Test Fixture Impedances
TEST FIXTURE TEST FIXTURE
F(MHz Z,(Q Z (0 INPUT QuTPUT
( ) N( ) LOAD( ) CIRCUIT — CIRCUIT
1600 9.2-5.1 0.76-j2.3 ] = |
1650 7.7-131 0.82-j1.7 500 2 . 50
1700 6.9-j1.6 0.84-1.3 -

Specifications Subject to Change Without Notice.
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Wireless Bipolar Power Transistor, 12W PH1617-12N
V2.00
RF Test Fixture
<
V2.00
TEFLON INSULATED JUMPER
CHIP CAPACITOR,
DIODE, IN5417 5000pF ATC1008
BANANA JACK BNC CONNECTOR
GROUND STRAP 2 PLACES \ o SOLDER LUG
4.7 OHM 25 W.
RESISTOR \
ELECTROLYTIC
INDUCTOR/RESISTOR O CAPACITOR,
13 TURNS OF = @ 50 UF 50 V
NO. 26 AWG ON MALLORY
30HM .25 W. TT50MS0A
RESISTOR  ————— | _
— O
T o SMA CONNECTOR,
M/A-COM
R 2052-5636-02
g 2 PLACES
PC BOARD, [
ROGERM/
25 \PH1617—12N
CHiP
CAPACITOR,
]

/

HEATSINK, e | P

ALUMINUM _/

73050255-15
BOARD TRANSISTOR TRANSISTOR
CARRIER CLAMP, CARRIER, LAUNCHER
BRASS NORYL COPPER LINE,
73050257-16 74250125-12 73050256-10 2 PLACES

Specifications Subject to Change Without Notice.
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ATC100A
3 PLACES

CARRIER
BRASS
73050257-13
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Wireless Bipolar Power Transistor, 30W

1.6 - 1.7 GHz

PH1617-30

v2.00
900
Features 286
. . . [ 165D
¢ Designed for Linear Amplifier Applications oo
e -30 dBc Typ 3rd IMD at 30 Watts PEP ’
e Common Emitter Class AB Operation }
. 2251010
¢ Internal Input Impedance Matching 5.72£.25) COLLECTIR
¢ Diffused Emitter Ballasting b
[ i .}85
. . 400 w0
Absolute Maximum Ratings at 25°C dogey  —F +— &
Parameter Symbol Rating Units EMOTTER f
Collector-Base Voltage Veso 60 \%
- 2254010 BASE
Collector-Emitter Voltage Vees 60 \ (5.721.25)
Emitter-Base Voltage Veso 3.0 \
Collector Current S 10 A __.167£.010 "! ('sa.gg> l"
4.24.25) 00400
Power Dissipation P 109 w | €10£.03)
Yy @ E#
) i ° 1224010 i f
Junction Temperature T, 200 C e i i ]
Storage Temperature Tsre -55to +150 °C ? 060 t.ooaj
- 1.524.05)
Thermal Resistance 0, 1.6 °C/W INCHES 005"
UNLESS OTHERWISE NOTED, TOLERANCES ARE 0 \Yheoroc™ o
Electrical Characteristics at 25°C
Parameter Symbol Min Max | Units Test Conditions
Collector-Emitter Breakdown Voltage BV e 60 - \ ;=40 mA
Coliector-Emitter Leakage Current loes - 4.0 mA | V=25V
Collector-Emitter Breakdown Voltage BV o 20 N \' ;=40 mA
Collector-Emitter Breakdown Voltage BV e 30 - \Y 1.=40 mA, R, .;=220Q
Emitter-Base Breakdown Voltage BV s 3.0 - \" ;=40 mA
DC Forward Current Gain hee 15 120 - V=5V, =2 A
Power Gain G, 10 - dB | V=25V, 1,=200 mA, P_ =30 W PEP, F=1.6, 1.65, 1.70 GHz
Collector Efficiency Ne 40 - % | V=25V, 1,,=200 mA, P, =30 W PEP, F=1.6, 1.65, 1.70 GHz
Input Return Loss RL 10 - dB | V=25V, 1,,=200 mA, P, =30 W PEP, F=1.6, 1.65, 1.70 GHz
Load Mismatch Tolerance VSWR-T - 3.0:1 - V=25V, 1,,=200 mA, P, =30 W PEP, F=1.6, 1.65, 1.70 GHz
3rd Order IMD IMD, - 28 | dBc | V=25V, |,;=020 mA, P, =30 W PEP, F=1650 MHz, AF=100 kHZ]
Typical Optimum Device Impedances 2383
F(GHz) Z,(Q) Z Q)
) - BUREN
1.60 21+j4.9 1.3-j0.7 ot N
1.65 3.1+j3.8 1.2-j0.8 \NITWARK
1.70 2.1+j3.5 1.2-j0.9
Specifications Subject to Change Without Notice.
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Wireless Bipolar Power Transistor, 30W

PH1617-30

RF Test Fixture

Ow<

Vv2.00

c2
ih

70

ot
T
S0 OHMS “7Sg a7 Lo

H— < OUTPUT

526

2
R = 563

200

ARTWORK DIMENSIONS IN MILS

PaAaRTS LIST
Cl C2 C3 33 pF ATC SIZE A

Cc4 6.8 uF 35 VOLTS CHIP

CS 4,7 uF 35 VOLTS CHIP

Ce S0 uF S0 VOLTS

CR1 IN4245 DIODE

Q1 PH1617-30

R1 5Q 174 WATT

R2 2.2Q 1/8 WATT CHIP

L1 10 T/NO. 24 AWG ON 1/8° DIAMETER

BOARD TYPE: ROGERS 60105 25 MILS THICK, Ep = 103

Specifications Subject to Change Without Notice.

M/A-COM, Inc.
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Wireless Bipolar Power Transistor, 30W

PH1617-30

Typical Broadband Performance Curves

GAIN-EFFICIENCY vs FREQUENCY
Pour=30 W V=25 V/ |, =200 mA

13 75
12 Gain 65
& ikl 55
T Efficiency
S 49 45
9 35
8 25
1.60 1.65 1.70
FREQUENCY (GHz)
GAINvs P

F=1650 MHz V=25V

1 5g=300 mA

15,5=200 MA

30 3 38 42 45
POUT
IMDvs P,
V=25V 1,,=200 mA F1=1650.0 MHz F2=1650.1 MHz
15
PR 3rd 6
&
T
=]
g 5th
T 45 3
7th M’/{
.J&-X—XM <
60 L' (4 0
24 28 32 36 40 44 48

Pour(PEP) in dBm
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(v) 2l

V2.00

OUTPUT POWER vs COLLECTOR VOLTAGE
1,c=200 MA F=1650 MHz

40

12 14 16 18 20 22 24 26
COLLECTOR VOLTAGE (V)

C, Vs COLLECTOR VOLTAGE

F=1.0 MHz
50
40
- 30
w
&
S
10
1]
5 10 15 20 25 30
Vee(V)
IMDvs P,

V=25V 1,=50 mA F1=1650.0 MHz F2=1650.1 MHz
15

3rd

iMD (dBc)
8
‘"j
=
o
(v) 21

=

x-x—x—x—x—x'gs' el

24 28 32 36 40 44 43
P o:(PEP) in dBm
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