MRF136Y MACOM.

The RF MOSFET Line
30W, to 400MHz, 28V Rev. V2

Product Image

Designed for wideband large signal amplifier and oscillator applications
Up to 400 MHz range, in either single-ended or push-pull configuration.

N—Channel enhancement mode

Guaranteed 28 volt, 150 MHz performance
Output power = 30 Watts
Broadband gain = 14 dB (Typ.)
Efficiency = 54% (Typ.)
e Small- and large-signal characterization
e 100% tested for load mismatch at all phase angles with 30:1 VSWR
e Space saving package for push—pull circuit applications
e Excellent thermal stability, ideally suited for Class A operation
e Facilitates manual gain control, ALC and modulation techniques

MAXIMUM RATINGS

Rating Symbol Value Unit

Drain—Source Voltage Voss 65 Vdc
Drain—Gate Voltage (Rgs = 1.0 ML) VocRr 65 Wdc
Gate-Source Voltage Ves +40 Vde
Drain Current — Continuous Ip 50 Adc

Total Device Dissipation @ Tg = 25°C Pp 100 Watts

Derate above 25°C 0.571 Wr=C
Storage Temperature Range Taig —65 to +150 “C
Operating Junction Temperature Ty 200 “C

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit

Thermal Resistance, Junction to Case Raie 1.75 “CIW

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

* Restrictions on Hazardous Substances, European Union Directive 2002/95/EC.

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

| Characteristic Symbol Min Typ Max Unit
OFF CHARACTERISTICS (1)
Drain—Source Breakdown Voltage VierjDSS 65 — — Vde

(Vas = 0, In = 5.0 mA)

Zero—Gate Voltage Drain Current lpss — — 20 mAdc
(Vps =28V, Vgs =0)

Gate—Source Leakage Current less — — 1.0 pAde
(Vas =40 V. Vps = 0)

ON CHARACTERISTICS (1)

Gate Threshold Voltage Vasith) 1.0 30 6.0 Vde
VMps =10V, Ip =25 mA)

Forward Transconductance Ofs 250 400 — mmhos
(Vps =10V, Ip = 250 mA)

DYNAMIC CHARACTERISTICS (1)

Input Capacitance Ciss — 21 — =
(Vps =28V, Vgs =0,f=1.0MHz)

Output Capacitance Coss — 27 — =
(Vps =28V, Vgg=0,1=1.0MHz)

Reverse Transfer Capacitance Cres _ 55 — oF
(Vps =28V, Vgs =0,f=1.0MHz)

FUNCTIONAL CHARACTERISTICS (2)

Common Source Power Gain (Figure 1) Gps 12 14 — dB
(Mpp = 28 Vdc, Pgy = 30 W, f= 150 MHz, Ipg = 100 mA)

Drain Efficiency (Figure 1) n 50 R4 — o,
(Voo = 28 Vdc, Poyt = 30 W, f= 150 MHz, Ipg = 100 mA)

Electrical Ruggedness (Figure 1) W

(Wpp = 28 Wde, Py = 30 W, f= 150 MHz, Igg = 100 mA, Mo Degradation in Output Power
WSWR 30:1 at all Phase Angles)

NOTES:
1. Each side measured separately.
2. Measured in push—pull configuration.
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30W, to 400MHz, 28V Rev. V2
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C1—5.0pF R5 —56 k2, 1W

C2,C3, C4,C6, CT7,C9, C11 — 0.1 uF Ceramic R6 — 1.6 ke, 1/4'W

C5, C8 — 680 pF Feedthru T1 — Primary Winding — 3 Turns #28 Enameled Wire.
C10—15pF — Secondary Winding — 2 Turns #28 Enameled Wire.

D1 — 1N4740 Motorola Zener Both windings wound through a Fair/Rite Balun 65 core.
RFC1— 17 Turns, #24 AWG Wound on R5 Part #2865002402.

RFC2 — Ferroxcube VK-200-19/4B or Equivalent T2 — 1:1 Transformer Wound Bifilar — 2 Turns Twisted Pair
R1— 10 ke, 114 W #24 Enameled Wire through a Indiana General Balun Q1
R2,R3 — 560 0, 172 W core. Part #18006—1-Q1. Primary winding center tapped.
R4 — 10 Tumns, 10 k& Board Matenal — 0.062" 10, 1 oz. Cu Clad, Double Sided

Figure 1. 30-150 MHz Test Circuit

20 10
i I R D ; . ——
2 5 = 100MHz [ | /150 MHz_~"200 MHz Z - 100 MHz ;____..---""'
g_ 14 / / ‘/ g_ 7 =1 _.—-'"""F'
& 4 / 4‘/ G 5 // ™ 150 MHz
5. f/’/ 5 . L/ /j/zmMHz
2 s //f// 2 4 /{/7/
a [ J‘ .l a 3 r. A
‘E 4 )/ Vop=28V | 3, /4 Vpp=13.5V _ |
/, |m=25|'ﬂ.|ﬁl o / |m=25|'ﬂ.|ﬁl
. || 1 ||
Du 200 400 600 80D 1000 uu 200 400 600 80D 1000
Py INPUT POWER (MILLWATTS) Pi. INPUT POWER (MILLWATTS)
Figure 2. Qutput Power versus Input Power Figure 3. Output Power versus Input Power

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




MRF136Y

The RF MOSFET Line
30W, to 400MHz, 28V Rev. V2
20 24
T s pe
Bl o — oo LT
Zu ~ R //.-—
o / o / ]
22 w15 —
§ 10 1/ § 12 ] _.-/ 400 mW
= 8 / _—T | = f/f ""#m
5 " Vpp=135V =] e ———
S 6 S T~ L —
= 5 —
£ 4 //" ST Ipg = 25 mA
2% 3 f= 100 MHz
|
ul] 1 2 3 4 12 14 16 18 20 22 24 26 2B
Py, INPUT POWER [WATTS) Voo, SUPPLY VOLTAGE (VOLTS)
Figure 4. Qutput Power versus Input Power Figure 5. Qutput Power versus Supply Voltage
24 b W/ 24
in =900 m
a2‘1 /,.-—"' & 21
- | E re-1ul
<18 = = £18 —
= 600 mW — .--"'f—
& 15 — // & 15 /—/.-—-'"
S 12 e i ] 2 12 = =1 i
= =
E . /d‘/ _‘-“_'_,...—-' 300 mW E . /é/ —6_:;;.-
- " s I
s |~ L+ s | F= 1 1—
5 6 ] =]
o® - Ipg = 25 mA o® +— Ipg =25 mA
3 f= 150 MHz 3 f = 200 MHz
| |
1]12 14 16 18 20 22 24 26 28 12 14 16 18 20 22 24 26 28

Vpp, SUPPLY VOLTAGE (VOLTS)
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TYPICAL PERFORMANCE IN BROADBAND TEST CIRCUIT
(Refer to Figure 1)
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Figure 14. Drain Efficiency versus Frequency
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TYPICAL 400 MHz PERFORMANCE
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RF POWER MOSFET CONSIDERATIONS

DESIGN CONSIDERATIONS

The MRF136Y is a RF power N-Channel enhancement-
mode field—effect transistor (FET) designed especially for
VHF power amplifier applications. M/A-COM RF MOS
FETs feature a vertical structure with a planar design, thus
avoiding the processing difficulties associated with V-
groove vertical power FETs.

M/A-COM Application Note AN211A, FETs in Theory and-
Practice, is suggested reading for those not familiar with
the construction and characteristics of FETs.

The major advantages of RF power FETs include high
gain, low noise, simple bias systems, relative immunity
from thermal runaway, and the ability to withstand severely
mismatched loads without suffering damage. Power output
can be varied over a wide range with a low power dc con-
trol signal, thus facilitating manual gain control, ALC and
modulation.

DC BIAS

The MRF136Y is an enhancement mode FET and, there-
fore, does not conduct when drain voltage is applied. Drain
current flows when a positive voltage is applied to the gate.
See Figure 10 for a typical plot of drain current versus gate
voltage. RF power FETs require forward bias for optimum
performance.

The value of quiescent drain current (IDQ) is not critical
formany applications. The MRF136Y was characterized at
Iba = 25 mA, which is the suggested minimum value of IDQ.
For special applications such as linear amplification, IDQ
may have to be selected to optimize the critical parameters.
The gate is a dc open circuit and draws no current. There-
fore, the gate bias circuit may generally be just a simple

resistive divider network. Some special applications may
require a more elaborate bias system.
GAIN CONTROL

Power output of the MRF136Y may be controlled from
its rated value down to zero (negative gain) by varying the
dc gate voltage. This feature facilitates the design of man-
ual gain control, AGC/ALC and modulation systems. (See
Figure 9.)

AMPLIFIER DESIGN

Impedance matching networks similar to those used
with bipolar VHF transistors are suitable for MRF136Y. See
M/A-COM Application Note AN721, Impedance Matching
Networks Applied to RF Power Transistors. The higher
input impedance of RF MOS FETs helps ease the task of
broadband network design. Both small signal scattering
parameters and large signal impedances are provided.
While the s—parameters will not produce an exact design
solution for high power operation, they do yield a good first
approximation. This is an additional advantage of RF MOS
power FETs.

RF power FETs are triode devices and, therefore, not
unilateral. This, coupled with the very high gain of the
MRF136Y, yields a device capable of self oscillation. Sta-
bility may be achieved by techniques such as drain loading,
input shunt resistive loading, or output to input feedback.
Two port parameter stability analysis with the MRF136Y s—
parameters provides a useful tool for selection of loading or
feedback circuitry to assure stable operation. See M/A-
COM Application Note AN215A for a discussion of two port
network theory and stability.

LOW NOISE OPERATION

Input resistive loading will degrade noise performance, and
noise figure may vary significantly with gate driving imped-
ance. A low loss input matching network with its gate im-
pedance optimized for lowest noise is recommended.
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Outline Drawing
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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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