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MRF150 MACOM.

RF Power FET

150W, to 150MHz, 50V Rev. V1
Designed primarily for linear large-signal output stages up Product Image

to 150 MHz

e Superior high order IMD
IMD(d3) (150W PEP): —32dB (Typ.)
IMD(d11) (150W PEP): —60dB (Typ.)
o  Specified 50V, 30MHz characteristics
Output power = 150 Watts
Power gain = 17 dB (Typ.)
Efficiency = 45% (Typ.)
e 100% tested for load mismatch at all phase angles

D
CASE 211-11, STYLE 2
G
5
MAXIMUM RATINGS
Rating Symbol Value Unit
Drain—Source Yoltage Voss 125 Vdeo
Drain—Gate Voltage Vogao 125 Wdc
Gate—Source Voltage Viasz +40 Yde
Drain Current — Continuous Io 16 Adc
Total Device Dissipation @ T. = 25°C Pa 300 Watts
Derate above 25°C 1.71 WreC
Storage Temperature Range Tesg —B65to +150 °C
Operating Junction Temperatura T, 200 “C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Reic 0.6 “CW

NOTE — CAUTION — MOS devices are susceptible to damage from electrostatic charge. Reasonable precautions in handling and
packaging MOS devices should be observed.

M/A-COM Technology Solutions Inc. (MACOM) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
Visit www.macom.com for additional data sheets and product information.

For further information and support please visit:
https://www.macom.com/support




MRF150 MACOM.

RF Power FET
150W, to 150MHz, 50V Rev. V1

ELECTRICAL CHARACTERISTICS (T. =25°C unless otherwize noted.)

Characteristic | symbol | Min Typ Max Unit
OFF CHARACTERISTICS
Drain—Source Breakdown Voltage (Wes =0, Ip= 100 mA) ViERIDSS 25 —_ — Vde
Zero Gate Voltage Drain Current (Vps =50V, Vias =0) lpss — — 2.0 madc
Gate—Body Leakage Current (Vgs =20, Vps =10} lgss — — 1.0 péde
ON CHARACTERISTICS
Gate Threshold Voltage (Wps = 10V, Ip = 100 ma) VEsih) 1.0 3.0 5.0 Ve
Drain—Source On=Voltage (Ves =10V, Ip =10 &) VDSion) 1.0 3.0 3.0 Vdc
Forward Transconductance (Vps =10V, Ip=5.0 &) Ofs 4.0 7.0 — mhas
DYNAMIC CHARACTERISTICS
Input Capacitance (Vpg =30V, Vg =0, f= 1.0 MHz) Ciee — 400 — pF
Output Capacitance (Vos =50V Viggs =0, f= 1.0 MHz) Cozs — 240 — pF
Reverse Transfer Capacitance (Vpg =50V, Vigs =0, f= 1.0 MHz) Cres — 40 — pF
FUNCTIOMAL TESTS (SSB)
Common Source Amplifier Power Gain f= 30 MHz Gps — 17 — dB
Voo =50V, Paye = 150 W (PEP), lpo=250m&) =150 MHz — 8.0 —
Dirain Efficiency 1 — 45 — %
Voo =50V, Pgy: = 150W (PEP), T = 30; 30.001 MHz,
Ip (Max) =375 A)
Intermodulation Distortion (1) dB
Voo =50V, Pgye = 150 W (PEP), IMD; g3y — -32 —
f1 =30 MHz, f2 = 30.001 MHz, Ipg = 250 ma) IMDyg11; — —80 —
Load Mismatch W
(Vpp =30V, Py = 130 W (PER), f = 30; 30.001 MHz, Mo Degradation in Output Power
Ip = 230 mA, VEWR 20:1 at all Phase Angles)

CLASS A PERFORMANCE

Intermodulation Cistortion (1) and Power Gain Gpg — 20 — dB
{Vpp =50V, Pgy = 50 W {FPEP), f1 = 30 MHz, IMDy g3 — -50 —
f2=30.001 MHz, I =30 &) IMDy 5543y — -75 —
MOTE:

1. To MIL-STD—1211 Verzion A, Test Method 22048, Two Tone, Reference Each Tone.
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MRF150

RF Power FET
150W, to 150MHz, 50V Rev. V1
BIAS S
0-12v i;_l > s
RF
RF T OUTPUT
INFUT |
I
C1 — 470 pF Dipped Mica C10 — 10 pFM00 W Electrolytic
C2,C5, Ce, CT, C8, C9 — 0.1 pF Ceramic Chip or L1 —WK200/4B Femite Choke or Equivalent, 3.0 pH
Monalythic with Short Leads L2 — Femite Bead(s), 2.0 pH
C3 — 200 pF Unencapaulated Mica or Dipped Mica R1, R2 — 51 £u1.0 W Carbon
with Short Leads F23 —3.30M.0W Carbon {or 2.0 x 8.8 £21/2 W in Parallel
C4 — 15 pF Unencapsulated Mica or Dipped Mica T1 — %1 Broadband Transformer
with Short Leads T2 — 1:89 Broadband Transformer
Figure 1. 30MHz test circuit, 30MHz
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Figure 2. Power Gain versus Frequency

Figure 3. Qutput Power versus Input Power
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MRF150 MACOM.

RF Power FET
150W, to 150MHz, 50V Rev. V1
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Figure 6. Gate Voltage versus
Drain Current

M/A-COM Technology Solutions Inc. (MACOM) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
Visit www.macom.com for additional data sheets and product information.

For further information and support please visit:
https://www.macom.com/support




MRF150

RF Power FET
150W, to 150MHz, 50V

Rev. V1

'1*! 1

i |

I 3 “rﬂ-‘-. X y 4-:.."- -,'_"_" | 1 -I -
R e U =
T Iyt = Conjugate of the optimum load impedanc

R e R S e I

into which the device output operates at a
qQiven output power, voltage and fregquency.

MOTE: Gate Shunted by 25 Ohms.

Figure 7. Series Equivalent Impedance

BIAS . Ri
n-12v =

||HT—«
Uyl

05
R3
cl L1
RF|MPUT@7}(- l'*”‘
T @ ca Rif

C1, C2, T8 — Arco 463 or equivalent
C3 —25 pF, Unelco

C4 — 0.1 pF, Ceramic

C5 — 1.0 uF, 15 W Tantalum

C& — 25 pF, Unelco J101

C7 — 25 pF, Unelco J101

9 — Arco 262 or equivalent

C10 —0.05 pF, Ceramic

11 — 15 uF, B0 WY Elecirolytic

RFC2

RF OUTPUT

L1 — 3/47, 18 AWG into Hairpin

L2 — Printed Ling, 0.2007 x 0.5007
L3 — 17, #16 AW into Hairpin

L4 — 2 Tums #16 AWG, SME 1D
RFC1 — 5.6 pH, Choke

RFCZ — VK200—4B

R1— 15042, 1.0 W Carbon

R2Z — 10k, 172 W Carbon

R3— 1204, 1/2 W Carbon

Figure 8. 150 MHz Test Circuit (Class AB)
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MRF150 MACOM.

RF Power FET
150W, to 150MHz, 50V Rev. V1

Table 1. Common Source S—Parameters (VWpg =50V, Ilp =2 A)

§ S Sz S12 Sz2
MHz 15441 LY 15241 P 1542l P |53zl b
30 0n.535 —174 4.13 24 0.011 22 0.844 =175
40 0.9385 —179 216 74 0.012 23 0.842 —180
=0 0.5936 —180 2.52 73 0.013 o 0.855 =174
&0 0937 180 2.13 T2 0,014 35 0.854 1TSS
70 0539 175 1.81 &8 0.013 42 0.870 1TS
80 0,940 178 1.53 67 0.013 45 0.868 —179
S0 0841 178 1.4 65 0014 45 0.855 —174
100 0.942 178 1.21 80 0.018 45 0.874 180
110 0942 179 1.11 =8 0.018 52 0.875 178
20 0945 178 059 56 0D.019 61 0893 180
130 0945 178 0.88 53 0.019 67 0.5902 =174
140 0.947 178 0.83 52 0.019 63 0919 —179
150 05945 177 0.74 45 0.020 63 0.510 =174
180 0949 177 0.71 45 0.024 62 0.889 —180
170 0.952 177 0.65 — 0.026 68 0.878 1T
180 0853 177 0.59 42 0.029 T2 0821 1TS
190 0.954 178 0.57 41 0.029 TS 0.9459 178
200 0.555 175 0.52 0.028 74 0529 173
210 0.955 178 0.51 35 0.030 71 0.934 179
220 0.957 175 0.49 35 0.034 70 0.918 177
230 0. 960 175 0.43 32 0.039 71 0977 175
240 0.559 175 0.2 32 (040 T4 0541 1TS
250 0961 175 0.39 32 0.040 T 0.944 178G
260 961 175 0.36 21 (040 TG 0.548 1TT
270 0.960 174 0.35 29 0.043 74 0.947 175
280 0.963 174 0.34 29 045 73 0,829 174
250 0963 174 0.32 25 048 T4 0918 172
300 0965 173 0.32 2 0.0:51 T3 0.925 174
310 0,966 173 0.29 27 0.052 79 0,953 174
20 0963 173 0.8 25 0054 TG 0.554 172
330 0.965 172 0.26 2 0.057 74 0914 171
240 0. 966 172 0.26 27 0.058 T2 0925 171
350 0.965 172 0.26 25 0.062 75 0.934 171
360 0968 171 0.25 2 0.065 T4 0.979 171
3ro 0967 171 0.223 24 0.064 73 0993 168
380 0967 171 0.24 2 0.065 T4 0.552 172
350 0.969 170 022 be. 0.089 74 0.942 170
400 0968 170 0.21 23 0.072 TG 0.5938 172
410 0,965 170 0.21 24 0.076 73 0.984 188
4220 0.970 169 0.20 25 0.078 71 0977 167
430 0969 169 0.18 25 0.082 72 0r.5:59 168
440 0.970 189 0.19 25 0.082 73 0.953 189
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MRF150 MACOM.

RF Power FET
150W, to 150MHz, 50V Rev. V1

Table 1. Common Source S—Parameters (Vg = 50 V, I = 2 A) continued

f 549 Sy S42 Sz
MHz 1S4l L 1521 L] 1S4zl i FF] b
450 0,571 168 0.19 24 0.085 3 0.960 168
460 0972 168 0.7 26 0.086 70 0.960 164
470 0.972 168 0.17 23 0.087 70 0.952 165
480 0.5969 167 0.18 25 0.093 70 0.577 1686
450 0 969 1687 0.18 25 0.099 71 0. 966 166
S0 0.969 166 0.7 s 0.101 71 0.972 164
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MRF150

MACOM.

RF Power FET

150W, to 150MHz, 50V Rev. V1
RF POWER MOSFET CONSIDERATIONS

MOSFET CAPACITANCES Since this test is performed at a fast sweep spesd, heating of

The physical structure of a MOSFET results in capacitors
between the terminals. The metal oxide gate structure
determines the capacitors from gate-fo—drain (Cgg), and
gate—to—source (CQE}. The PM junction formed during the
fabrication of the RF MOSFET results in a junction capaci-
tance from drain—to—source (Cg).

These capacitances are characterized as input (Cissg),
output (Coez) and reverse transfer (Cre-) capacitances on data
sheets. The relafionships between the inter—terminal capaci-
tances and those given on data sheets are shown below. The
Ciss £aN be specified in two ways:

1. Drain shorted to source and positive voltage at the gate.

2. Positive voltage of the drain in respectto source and zero
volts at the gate. Inthe latter case the numbers are lower.
However, neither method represents the actual operat-
ing conditions in RF applications.

DRAIM
Cod
GATE Cige = ng + C‘;‘,s
Cis Cons =Cgd + Cs
Cres = ng
Cys
SOURCE

LINEARITY AND GAIN CHARACTERISTICS

In addition to the typical IMD and power gain data
presented, Figure 5 may give the designer additional informa-
tion on the capahiliies ofthis device. The graph represents the
small signal unity curment gain frequency at a given drain
current level. This is equivalent to fr for bipolar transistors.

the device does not occur. Thus, in normal use, the higher
temperatures may degrade these characteristics o some
extent.

DRAIN CHARACTERISTICS

Cne figure of merit for 2 FET is its static resistance in the
full-on condition. This on—resistance, Vosjan), 0CCUrS in the
lingar region of the output charactersiic and is specified under
specific test conditions for gate—source voltage and drain
current. For MOSFETS, Vogien Nas a positive temperature
coefficient and constitutes an important design consideration
at high temperatures, because it contributes to the power
dissipation within the device.

GATE CHARACTERISTICS

The gate of the RF MOSFET is a polysilicon material, and
is electrically isolated from the source by a layer of oxide. The
input resistance is very high — on the order of 10% chms —
resulting in a leakage current of a few nancamperes.

Gate control is achieved by applying a positive voltage
slightly in excess of the gate—to—source threshold voltage,
VEsin-

Gate Voltage Rating — Mever excesad the gate voltage
rating. Exceeding the rated Vg5 can resull in permanent
damage to the oxide layer in the gate region.

Gate Termination — The gates of these devices are
essentially capacitors. Circuits that leave the gate open—cir-
cuited or floating should be avoided. These conditions can
resultin turn—on of the devices due to voltage build—up on the
input capacitor due fo leakage currents or pickup.

Gate Protection — These devices do not have an intermal
manalithic zener diode from gate—to—source. If gate protection
is required, an external zener diode is recommended.
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MRF150 MACOM.

RF Power FET
150W, to 150MHz, 50V Rev. V1

EQUIVALENT TRANSISTOR PARAMETER TERMINOLOGY

Colector ... ...................... Drain
Emitter ... ... . ... ..... Source
Baze . . .. ... ... ........ Gate
."":':E_H;'C-ES"""""'""""""""""\""ll:EIQ}:ISE
WOBO - e i YDGOD
[ = N .
"1"EE|'I:\"'-------------------------------\"'"G\E::'t"'
\"".:EI:'IEai:-------------------------------\"'IDSI:D":
R v
Vesisa) o= _VDSion)
REsat) = T..In_..:,—,,— o

4% 224" [5.69]

DRAIN

45.00°+1.00°

SOURCE

$1.025"+.015" [826.04+0.38]

SOURCE

$.480" [212.19]

725" [18.42]

9757 [24.77]
2X $.125” [#3.18]

2X R.125" [R3.18]

le— ©.500” [12.70] —=f

.259"£.010" [6.58+0.25]
4X .005"+.001” [0.13+0.03]

v

T T T T
|‘ | | H‘ | | |‘ .100" [2.54]

164”+.010" [4.1740.25] %

Unless otherwise noted, tolerances are inches £.005" [millimeters +0.13mm]
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M/A-COM Technology Solutions Inc. All rights reserved.

Information in this document is provided in connection with M/A-COM Technology Solutions Inc ("MACOM")
products. These materials are provided by MACOM as a service to its customers and may be used for
informational purposes only. Except as provided in MACOM's Terms and Conditions of Sale for such products or
in any separate agreement related to this document, MACOM assumes no liability whatsoever. MACOM
assumes no responsibility for errors or omissions in these materials. MACOM may make changes to
specifications and product descriptions at any time, without notice. MACOM makes no commitment to update
the information and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future
changes to its specifications and product descriptions. No license, express or implied, by estoppels or otherwise,
to any intellectual property rights is granted by this document.

THESE MATERIALS ARE PROVIDED "AS I1S" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR
IMPLIED, RELATING TO SALE AND/OR USE OF MACOM PRODUCTS INCLUDING LIABILITY OR
WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, CONSEQUENTIAL OR
INCIDENTAL DAMAGES, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR
OTHER INTELLECTUAL PROPERTY RIGHT. MACOM FURTHER DOES NOT WARRANT THE ACCURACY
OR COMPLETENESS OF THE INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CONTAINED WITHIN
THESE MATERIALS. MACOM SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT LIMITATION, LOST REVENUES OR LOST PROFITS,
WHICH MAY RESULT FROM THE USE OF THESE MATERIALS.

MACOM products are not intended for use in medical, lifesaving or life sustaining applications. MACOM
customers using or selling MACOM products for use in such applications do so at their own risk and agree to
fully indemnify MACOM for any damages resulting from such improper use or sale.
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