Freescale Semiconductor
Technical Data

RF Power Field-Effect Transistors

N -Channel Enhancement-Mode Lateral MOSFETs

Designed for broadband commercial and industrial applications with frequen-
cies from 470 to 860 MHz. The high gain and broadband performance of these
devices make them ideal for large- signal, common source amplifier applications
in 32 volt digital television transmitter equipment.

e Typical Broadband DVBT OFDM Performance @ 470-860 MHz, 32 Volts,
Ipg = 2.0 A, 8K Mode, 64 QAM
Output Power — 45 Watts Avg.
Power Gain > 16.7 dB
Efficiency > 21%
ACPR < -58 dBc
e Typical Broadband ATSC 8VSB Performance @ 470-860 MHz, 32 Volts,
Ipg=2.0A
Output Power — 80 Watts Avg.
Power Gain > 16.5 dB
Efficiency > 27.5%
IMD < -31.3 dBc
e (Capable of Handling 10:1 VSWR, @ 32 Vdc, 860 MHz, 45 Watts DVBT
OFDM Output Power

o Characterized with Series Equivalent Large - Signal Impedance Parameters
¢ Internally Input and Output Matched for Ease of Use

o Integrated ESD Protection

o Excellent Thermal Stability

MRF377H
Rev. 0, 1/2005

MRF377HR3
MRF377HR5

470 - 860 MHz, 240 W, 32V
LATERAL N-CHANNEL
RF POWER MOSFETs

CASE 375G-04, STYLE 1

e Lower Thermal Resistance Package NI-860C3
e Low Gold Plating Thickness on Leads, 40un” Nominal.
¢ In Tape and Reel. R3 Suffix = 250 Units per 56 mm, 13 inch Reel.
R5 Suffix = 50 Units per 56 mm, 13 inch Reel.
Table 1. Maximum Ratings (1)
Rating Symbol Value Unit
Drain-Source Voltage Vpss - 0.5, +65 Vdc
Gate-Source Voltage Vas - 0.5, +15 Vdc
Drain Current - Continuous Ip 17 Adc
Total Device Dissipation @ Tg = 25°C Pp 648 w
Derate above 25°C 3.7 W/°C
Storage Temperature Range Tstg - 65to +150 °C
Operating Junction Temperature Ty 200 °C
Table 2. Thermal Characteristics
Characteristic Symbol Value (23) Unit
Thermal Resistance, Junction to Case Reyc °C/W
Case Temperature 81°C, 105 W CW 0.27
Case Temperature 77°C, 45 W CW 0.29

—_

. Each side of device measured separately.

2. MTTF calculator available at http://www.freescale.com/rf. Select Tools/Software/Application Software/Calculators to access

the MTTF calculators by product.

3. Refer to AN1955/D, Thermal Measurement Methodology of RF Power Amplifiers. Go to http://www.freescale.com/rf.

Select Documentation/Application Notes - AN1955.

packaging MOS devices should be observed.

NOTE - CAUTION - MOS devices are susceptible to damage from electrostatic charge. Reasonable precautions in handling and

© Freescale Semiconductor, Inc., 2005. All rights reserved.
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Table 3. ESD Protection Characteristics

Test Conditions

Class

Human Body Model

1 (Minimum)

Machine Model

M3 (Minimum)

Charge Device Model

7 (Minimum)

Table 4. Electrical Characteristics (T = 25°C unless otherwise noted)

| Characteristic

| symbol

Min Typ | Max

Unit

Off Characteristics (1)

Drain-Source Breakdown Voltage
(Vgs = 0 Vdc, Ip =10 uA)

V(BR)DSS

65 — —

Vdc

Zero Gate Voltage Drain Current
(Vps = 32 Vdc, Vgs = 0 Vdc)

Ipss

uAdc

Gate-Source Leakage Current
(Vgs =5 Vdc, Vps = 0 Vdc)

lass

pAdc

Gate Threshold Voltage
(Vps = 10 Vdc, Ip = 200 pA)

VGs(th)

Vdc

On Characteristics (1)

Gate Quiescent Voltage
(Vps =32 Vdc, Ip = 225 mA)

Vas(q)

Vdc

Drain-Source On-Voltage
(Vgs =10 Vdc, Ip =3 A)

Vps(on)

— 0.27 —

Vdc

Dynamic Characteristics (1)

Reverse Transfer Capacitance
(Vps =28 Vdc, Vgg =0, f =1 MHz)

C:I'SS

pF

Functional Characteristics (In DVBT OFDM Single-Channel, Narrowband Fixture, 50 ohm system)(@)

Common Source Power Gain
(Vpp = 32 Vdc, Pgyt = 45 W Avg., Ipg = 2 x 1000 mA,
f = 860 MHz)

Gos

16.5 18.2 —

dB

Drain Efficiency
(Vpp =32 Vdc, Poyt = 45 W Avg., Ipq = 2 x 1000 mA,
f =860 MHz)

21 229 —

%

Adjacent Channel Power Ratio
(Vpp = 32 Vdc, Pgyt = 45 W Avg., Ipg = 2 x 1000 mA,
f = 860 MHz)

ACPR

— -59.2 -57

dBc

Typical Characteristics (In DVBT OFDM Single-Channel, Broadband Fixture, 50 ohm system)(@)

Common Source Power Gain
(Vpp = 32 Vdc, Pgyt = 45 W Avg., Ipg = 2 x 1000 mA)
f =470 MHz
f = 560 MHz
f =660 MHz
f = 760 MHz
f =860 MHz

Gps

— 17.6 —
— 17.6 —
— 17.4 —
— 17.4 —
— 16.8 —

dB

1. Each side of device measured separately.
2. Measured in push-pull configuration.
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Table 4. Electrical Characteristics (T¢ = 25°C unless otherwise noted) (continued)

Characteristic Symbol Min Typ Max Unit
Drain Efficiency n %
(Vpp = 32 Vdc, Poyt = 45 W Avg., Ipq = 2 x 1000 mA)
f =470 MHz — 235 —
f = 560 MHz — 25.8 —
f = 660 MHz — 23.0 —
f =760 MHz — 22.7 —
f =860 MHz — 21.3 —
Adjacent Channel Power Ratio ACPR dBc
(Vpp = 32 Vdc, Poyt = 45 W Avg., Ipq = 2 x 1000 mA)
f =470 MHz — -59.3 —
f = 560 MHz — -59.3 —
f = 660 MHz — -58.7 —
f =760 MHz — -58.7 —
f = 860 MHz — -58.1 —

Typical Characteristics (In ATSC 8VSB Single-Channel, Broadband Fixture, 50 ohm system)(1)

Common Source Power Gain Cps dB
(Vpp =32 Vdc, Pyt = 80 W Avg., Ipq = 2 x 1000 mA)
f =470 MHz — 17.5 —
f =560 MHz — 17.5 —
f = 660 MHz — 17.2 —
f =760 MHz — 17.2 —
f = 860 MHz — 16.6 —
Drain Efficiency ul %
(Vpp =32 Vdc, Pyt = 80 W Avg., Ipq = 2 x 1000 mA)
f =470 MHz — 31.0 —
f = 560 MHz — 34.3 —
f = 660 MHz — 30.1 —
f = 760 MHz — 29.6 —
f = 860 MHz — 27.8 —
Intermodulation Distortion IMD dBc
(Vpp =32 Vdc, Pyt = 80 W Avg., Ipq = 2 x 1000 mA)
f =470 MHz — 31.7 —
f =560 MHz — 32.7 —
f = 660 MHz — 32.9 —
f =760 MHz — 34.2 —
f = 860 MHz — 35.4 —

1. Measured in push-pull configuration.
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Table 5. 845-875 MHz Narrowband Test Circuit Component Designations and Values

Part Description Part Number Manufacturer
B1, B2 Ferrite Beads, Surface Mount, 11 Q (0805) 2508051107Y0 Fair-Rite
Balun 1, Balun 2 0.8-1GHz Xinger Balun 3A412 Anaran
C1 33 pF Chip Capacitor (0805) 08055J330JBT AVX / Kyocera
Cc2 2.7 pF Chip Capacitor (0603) 06035J2R7BBT AVX / Kyocera
C3 12 pF Chip Capacitor (0805) 08051J120GBT AVX / Kyocera
C4,C5 6.8 pF Chip Capacitors (0805) 08051J6R8BBT AVX / Kyocera
Cé6 2.7 pF Chip Capacitor (0805) 0805J2R7BBT AVX / Kyocera
C7,C8, C9, C10 3.3 pF Chip Capacitors (0805) 08051J3R3BBT AVX / Kyocera
C11,C12 2.2 uF, 50 V Chip Capacitors C1825C225J5RAC3810 Kemet
C13, C14, C15, C16 0.01 uF, 100 V Chip Capacitors C1825C103J1GAC Kemet
C17,C18 0.56 uF, 50 V Chip Capacitors C1825C564J5RAC Kemet
C19, C20 10 uF, 50 V Tantalum Chip Capacitors 5227050/100MTRE Tecate
C21, C22, C23, C24 47 uF, 16 V Tantalum Chip Capacitors TPSD476K016R0150 AVX / Kyocera
C25, C26 470 uF, 63 V Electrolytic Capacitors NACZF471M63V (18x22) Nippon
L1 12 nH Inductor (0603) 0603HC-12NXJB CoilCraft
L2 7.15 nH Inductor 1606-7 CoilCraft
L3, L4 10 nH Inductor (0603) 0603HC-10NXJB CoilCraft
R1, R2 24 Q, 1/8 W, 5% Chip Resistors (1206)
WB1, WB2, WB3, WB4 Brass Wear Shims
PCB Arlon 30 mil, &, = 2.56 DS1152 DS Electronics
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Freescale has begun the transition of marking Printed Circuit Boards (PCBs) with the Freescale Semiconductor
signature/logo. PCBs may have either Motorola or Freescale markings during the transition period. These changes will have
no impact on form, fit or function of the current product.

Figure 1. 845-875 MHz Narrowband Test Circuit Component Layout
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TYPICAL NARROWBAND CHARACTERISTICS
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Table 6. 470—860 MHz Broadband Test Circuit Component Designations and Values

Part Description Part Number Manufacturer
B1, B2 Ferrite Beads, Surface Mount, 30 Q (0603) 2506033007Y0 Fair-Rite
Balun 1, Balun 2 Rogers 3.006, &, = 6.06, 1 0z Cu DS1046 DS Electronics
C1 12 pF Chip Capacitor (0603) 06035J120GBT AVX / Kyocera
C2,C5 12 pF Chip Capacitors (0805) 08051J120GBT AVX / Kyocera
C3 3.9 pF Chip Capacitor (0805) 08051J3R9BBT AVX / Kyocera
C4, C7,C12, C15, C17 8.2 pF Chip Capacitors (0805) 08051J8R2BBT AVX / Kyocera
Cé6 3.3 pF Chip Capacitor (0805) 08051J3R3BBT AVX / Kyocera
Cc8 0.4-2.5 pF Variable Capacitor 27283PC Gigatronics
C9, C10 3.3 pF Chip Capacitors (0603) 06035J3R3BBT AVX / Kyocera
C11,C14 10 pF Chip Capacitor (0805) 08051J100GBT AVX / Kyocera
C13 4.7 pF Chip Capacitor (0805) 08051J4R7BBT AVX / Kyocera
C16 2.2 pF Chip Capacitor (0603) 06035J2R2BBT AVX / Kyocera
Cc18 2.2 pF Chip Capacitor (0805) 08051J2R2BBT AVX / Kyocera
C19, C20, C21, C22 47 uF, 16 V Tantalum Chip Capacitors TPSD476K016R0150 AVX
C23, C26 2.2 uF, 50 V Ceramic Chip Capacitors C1825C225J5RAC3810 Kemet
C24, C25, C27, C29 0.01 pF, 100 V Ceramic Chip Capacitors C1825C103J1GAC Kemet
C28, C30 0.56 uF, 50 V Ceramic Chip Capacitors C1825C564J5GAC Kemet
C31, C32 10 uF, 50 V Chip Capacitors 5227-050/100MTRE Tecate
C33, C34 470 puF, 63 V Electrolytic Capacitors SMEG3VB471M12X25LL United Chemi-Con
L1, L2 15 nH Inductors (0603) L0603150GGWO003 AVX
L3, L4 12 nH Inductors (0603) 0603HC-12NHJBU CoilCraft
L5, L6 8 nH Coil Inductors A03T-5 CoilCraft
L7 22 nH Coil Inductor BO7T-5 CoilCraft
L8 18.5 nH Coil Inductor AO5T-5 CoilCraft
R1, R2 12.1 Q, 1/16 W, 1% Chip Resistors (0603)
PCB Gate, PCB Drain PCB Motherboard w/Integrated Daughterboard, DS1047 DS Electronics

Rogers 30083, ¢, = 3.03, 0.5 0z Cu
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Freescale has begun the transition of marking Printed Circuit Boards (PCBs) with the Freescale Semiconductor
signature/logo. PCBs may have either Motorola or Freescale markings during the transition period. These changes will have
no impact on form, fit or function of the current product.
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Topside View
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Figure 8. 470-860 MHz Broadband Test Circuit Component Layout
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TYPICAL DVBT OFDM BROADBAND CHARACTERISTICS
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TYPICAL ATSC 8VSB BROADBAND CHARACTERISTICS

18 45

o

17 [~ G 4 £

16 35 o
_ | 7 £ g
g 15— ——30 S5
(&}
Z 1 %5 T &
S Vpp =32 Vdc 2 o
& 13 Pout=80W(Avg) | 1 £ E
= S w
3 12 Ibg=2000mMA < -20 = =
. ATSC 8VSB T
@ -25 % Dh
S 10 - — 30 3 =

9| ACPR 35 &

(&)

8 -45 <

420 480 540 600 660 720 780 840 900
f, FREQUENCY (MHz)

Figure 14. Single-Channel ATSC 8VSB
Broadband Performance

19 — 40 T 171
Vpp = 32 Vdc Vpp =32 Vde 470 MHz |
Ipq = 2000 mA 35 [~ Ipg = 2000 mA
- 185 470 MHz ATSC 8VSB % 50 | ATSC8VSB S \A>
S | g| 560 MH ¢ 660 MHz ||
<§( [ ::==~_\ % 25 // AT
S | CoOMRzTT == ~ S 760 MHz
=g [
w 175 t ¥ ~LN | i 20 /, R
) 860 MHz al 760 MHz \\ = 860 MHz
< 17 = 1
2 SN S
(] \\ = 10
16.5 ™
5
16 0
10 100 10 100
Pout, OUTPUT POWER (WATTS) AVG. Pout, OUTPUT POWER (WATTS) AVG.
Figure 15. Single-Channel ATSC 8VSB Broadband Figure 16. Single-Channel ATSC 8VSB Broadband
Performance Power Gain versus Output Power Performance Drain Efficiency versus Output Power
=)
s ® -10 !
=}
: "
T -30
E -30 Moo A A \Wv‘% APAAA AN
Lol A" L N
2 860 MHz / Y
5 35 O AL [ \ [ MR
- - -4
L | — _ \ ,
= 470MHz | | N Lo % I 1/
= 660 MHz ~ |—— > _— S -60
O -40 t t "
= 760 MHz  (—1 | N
& R ==y 560 MHz 0
Q -80
< Vpp =32 Vd
3 45 e ¢ < 3.25 MHz <« | 325MHz
< pg = 2000 mA %0 Offset Offset
< ATSC 8VSB 1o e
S 50 L LIl -100 | |
10 100 -40 -32 -24 -16 -08 0 08 16 24 32 40
Pout: OUTPUT POWER (WATTS) AVG. f, FREQUENCY (MHz)
Figure 17. Single-Channel ATSC 8VSB Broadband Performance Figure 18. ATSC 8VSB Spectrum

Adjacent Channel Power Ratio versus Output Power

MRF377HR3 MRF377HR5

RF Device Data
10 Freescale Semiconductor



IN

LA LI SR A
RESISTANCE COMPONENT(

IN

of el TN Tel e
ol 1113l [ o] |6 (of {af [~

< {1
o

o

RF Device Data

Tttt
2 ), OR CONDUCTANCE COMPONE! (—G—)
o T V

f=470 MHz
o\ =
ssnd
)
%
Zsource 2 %
: )
(v
% Z,=-10Q
.
W,

Optimized for Vpp = 32V, Ipg = 2 x 1000 mA, Poy; = 45 W Avg., DVBT OFDM

@ q @f—t a0
o] O] O, [ O o] |-

LR SN S B B B vyR T T T T Tt

RESISTANCE coMPONENT(Z—o), OR CONDUCTANCE COMPONE ('%)
‘ i
f =470 MHz
ZIoad

f = 860 MHz ¢

f Zsource Zjoad
MHz Q Q
470 5.79 - j2.40 6.21 - j1.69
560 6.63 - j2.63 5.66 - j1.12
660 6.57 - j4.03 6.76 - j1.00
760 6.67 - j4.55 6.57 - j1.91
860 5.34 - j6.28 7.37 - j5.45
Zsource = Test circuit impedance as measured from
gate to gate, balanced configuration.
Zioag = Test circuit impedance as measured
from drain to drain, balanced configuration.
Input Output
Matching Matching
Network Network

ZSOUI‘GO z

Figure 19. 470—860 MHz Broadband Series Equivalent Source and Load Impedance

Freescale Semiconductor

MRF377HR3 MRF377HR5

11



NOTES

MRF377HR3 MRF377HR5

RF Device Data
12 Freescale Semiconductor



NOTES

MRF377HR3 MRF377HR5

RF Device Data
Freescale Semiconductor 13



NOTES

MRF377HR3 MRF377HR5

RF Device Data
14 Freescale Semiconductor



|€B| ccc@|T|A @|B@|
R (LID) —

PACKAGE DIMENSIONS

le— L —»

J

[N

? |

DU/ —

2x Q
[©]zbob ®[T][A @ [B®]

NOTES:

S (INSULATOR) —

[0 ®[T[A @B @]

1y

1. CONTROLLING DIMENSION: INCH.
2. INTERPRET DIMENSIONS AND TOLERANCES
PER ASME Y14.5M-1994.
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