MOTOROLA
- ?E%Imgﬂlg%ECTOR I (]
MRF660

| The RF Line
7.0 W 470 MHz
RF POWER
NPN SILICON RF POWER TRANSISTOR TRANSISTOR
NPN SILICON

. designed for 12,5 volt UHF large signal power amplifier applica-
tions in commercial and industrial FM equipment.

® Low Cost Common Emitter TO-220 Package

® Specified 12.5 V, 470 MHz Performance
Output Power =7.0W
Power Gain = 5.4 dB Min
Efficiency — 60% Min

@ Load Mismatch Capability at High Line and
RF Input Overdrive

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 16 Vdc
Collector-Base Voltage VeBo 36 Vdc
Emitter-Base Voltage VEBO 4.0 Vde
Collector-Current — Continuous Ic 24 Adc
Total Device Dissipation @ T¢ = 256°C (1) Pp 25 Watts STYLE2:

Derate above 25°C 143 mwW/°C NOTE: PIN 1. BASE
) 1. DIM. L & H APPLIES 2. EMITTER
Storage Temperature Range Tstg -65 to +150 (o} TO ALL LEADS. 3 COLLECTOR
4. EMITTER
THERMAL CHARACTERISTICS MILLIMETERS
|DIM [ MIN_ | MAX [
Characteristic Symbol Max Unit A [1 ;‘5 _:g%_
Thermal Resistance, Junction to Case RgJc 70 °c/w 06| 482 [ 0.
(1) This device is designed for RF operation. The total device dissipation rating applies X [
only when the device is operated as an RF amplifier. 5
X
v
CASE 221A-02
TO-220AB

{3

MOTOROLA RF DEVICE DATA

3-702




MRF660

ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted)

L Characteristic l Symbol I Min Typ I Max l Unitj
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CEO 16 - - Vdc
(Ic = 20 mAdc, Ig =0)
Collector-Emitter Breakdown Voltage V(BRICES 36 - - Vdc
(lc =20 mAdc, Vgg = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 4.0 - - Vdc
(Ig =5.0 mAdc, Ic = 0)
Collector Cutoff Current Ices - - 5.0 mAdc
(VCE =15 Vdc, Vg =0, T¢ = 25°C)

ON CHARACTERISTICS

DC Current Gain hgg 20 90 160 -
{I¢ = 250 mAdc, V¢Eg = 5.0 Vdc)
DYNAMIC CHARACTERISTICS
Output Capacitance Cob - 17 25 pF

(Ve =125 Vdc, I =0, f = 1.0 MHz)
FUNCTIONAL TESTS

Common-Emitter Amplifier Power Gain Gpg 54 6.0 - dB
(Vee = 125 Vdc, Poyt = 7.0 W, f = 470 MHz)

Collector Efficiency n 60 - - %
(Vee =125 Vdc, Poyr = 7.0 W, f = 470 Mhz)

FIGURE 1 — TEST CIRCUIT

RFC3

+

Vee =125 Vde

RF Output
c9

RF Input

C1,C9 — 1-10 pF Johanson

C2, C8 — 15 pF Underwood Elect. Co. Type J101

C3 — 270 pF, ATC Chip Capacitor Case B NOTE:
C4,C6 — 24 pF ELMENCO MCNO01/010

C5 — 0.1 uF Ceramic, Erie L1 L2 N T
C7 — 1.0 uF, 35 V, Tantalum 0.550"" m 0.300""
L1 — 27 nH Copper Strap 0.150" X 0.025" X 1.5” (See Note) 1
L2 — 16 nH Copper Strap 0.150" X 0.025"* X 1.0” (See Note)

RFC1 — 0.68 uH Molded Choke, Cambion 0.825" 0.725"
RFC2 — 4 Turns #20 AWG, 0.312” ID X 0.25” Long

RFC3 — Ferrite Choke, Ferroxcube #VK200-20/48

Bead — Ferrite Bead, Ferroxcube #56-590-65-38

Printed Circuit Board Material — 3M #K6098-22062, Teflon Fiberglass
or equivalent

.
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FIGURE 2 — OUTPUT POWER versus INPUT POWER FIGURE 3 — OUTPUT POWER versus FREQUENCY
1 Pin=30W e
e ) S Ve = 125 Vde —|
12 Vg = 13.6 Vde 1 -
2 b s va @ 1\
I - c - ——
= N = —t— —
0 75 Vde 20 }
H _ — R —— 20W —
o (-4
w w | —
g 00 = 580 T —
e ==
5 6.0 S 5 60 ! —
[ — E 1.0W —
3 40 Zal 2 40 i ——
i / o 05W —
20 - 40w 20
I
05 10 15 20 25 30 400 420 430 460 480 500
Pin. INPUT POWER (WATTS) f, FREQUENCY (MH2)
FIGURE 4 — OUTPUT POWER versus SUPPLY VOLTAGE
n
£ 90 ~
% /
p
i
g
S 10 ]
&
2
5 /
% 50 £=470 MHz
e Piy = 2.0 Watts
of
30
8.0 10 12 14
Ve, SUPPLY VOLTAGE (VOLTS)
FIGURE 5 — SERIES EQUIVALENT INPUT/OUTPUT IMPEDANCES
Pin = 20W,Vgp =125V
f Zin ZoL*
MHz Ohms Ohms

400 | 28+j9.0 65+j3.5
425 | 29+j10.1 | 68+j4.0
450 | 3.0+j105 | 7.2+j48
470 | 3.1+j11.2 | 73+j54
500 | 34+j122 | 73+j64

*ZpgL = Conjugate of the optimum

o
|
[
N
=]
3
=
T
~
&
S
>
el
7/5

i
=)
n

load impedance into which the device
* 04/6\ \< output operates at a given output
r;g - soomnzddars Zin ~Asoo 4\/}/ power, voltage, and frequency.
470
E 450
i
— * 500
N 2oL
z
O
m

T
|

i

AN

MOTOROLA RF DEVICE DATA

3-704



MRF660

FIGURE 6 — UHF TEST AMPLIFIER

FIGURE 7 — PRINTED CIRCUIT BOARD

MRF660

NOTE: The Printed Circuit Board shown is 75% of the original.
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MOTOROLA
m SEMICONDUCTOR I m

TECHNICAL DATA
MRF750

| The RF Line |

0.5W—470 MHZ — 75V

NPN SILICON HIGH FREQUENCY TRANSISTOR HIGH FREQUENCY
TRANSISTOR

.. . designed for 5.0 to 10 Volt UHF large-signal amplifier applications

in industrial and commercial FM equipment operating in the 407 to NPN SILICON
512 MHz range. Ideally suited for handheld radios and other equip-
ment where high packaging density is required.

e Specified 7.5 Volt, 470 MHz Characteristics —
Output Power = 0.5 Watts
Minimum Gain = 10 dB
Minimum Efficiency = 55%

® Capable of Withstanding Load Mismatch at Highline
and RF Overdrive

® Silicon Nitride Passivation

|
(D
<

o

MAXIMUM RATINGS
Rating Symbol Value Unit L=
Collector-Emitter Voltage VCEO 13 Vdc rT
Emitter-Base Voltage VEBO 4.0 Vdc €
Collector-Current-Continuous Ic 200 mAdc
Total Device Dissipation @ T¢ = 25°C (1) Pp 25 Watts ST MITTER
Derate Above 25°C 35 mwW/oC 2. BASE
Storage Temperature Range Tgtg |65 to +1509C °c : Emﬂ?}oa
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit MILLIMETERS
Thermal Resistance, Junction to Case (2) RgJc 285 oC/W DLM Mu:s »gns);
(1) These devices are designed for RF operation. The total device dissipation rating applies : 3'_%2
only when the devices are operated as RF amplifiers. i 1.27 |
(2) Thermal Resistance is determined under specified RF operating conditions by infrared I .08 _%'
measurement techniques. ™ 1 UESTBM
Case 305A-01

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

L Characteristic

Symbol [ Min Typ Max

unit |

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage
(Ic = 10 mAdc, Ig = 0)

V(BRICEO 13 - -

Vdc

Collector-Emitter Breakdown Voltage
{Ic = 10 mAdc, Vgg = 0)

V(BRICES 25 - -

Vdc

Emitter-Base Breakdown Voltage
(Ig = 1.0 mAdc, Ic = 0)

V(BR)EBO 4.0 - -

Vdc

Collector Cutoff Current
(Veg =9.0 Vde, Ig = 0)

IcBo - - 0.5

mAdc

ON CHARACTERISTICS

DC Current Gain
(Ic = 50 mAdc, Vcg = 5.0 Vdc)

hEE 20 65 -

DYNAMIC CHARACTERISTICS

Output Capacitance
(Veg =75 Vdc, Ig = 0, f = 1.0 MHz)

pF

FUNCTIONAL TESTS

Common-Emitter Amplifier Power Gain
(Vg = 7.5 Vde, Poyy = 0.5 W, f = 470 MHz)

dB

Collector Efficiency
(Ve = 7.5 Vde, Poye = 0.5 W, f = 470 MHz)

FIGURE 1 — 470 MHz TEST CIRCUIT

RF Input

C1,C2,C3, C4, — Johanson Trimmer, JMC#5501
€5 —J101, 100 pF Unelco

C6,C7 — 680 pF Allen Bradiey Feedthru

C8 — 1.0 uF Tantalum

RFC1 — Ferroxcube Bead, 56-590-65-38

RFC2 — Choke, VK 200/48

—

RF Output

Z1, 22 — Microstrip W = 0.26", L =2,9"
Z3 — Microstrip W = 0.5”, L = 1,2
24 — Microstrip W = 0.055”, L = 3,9"
25 — Microstrip W = 0.055"”, L =2,9"
Board Material — Glass Teflon, t = 0.062
€ =25
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FIGURE 2 — POWER GAIN versus FREQUENCY
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FIGURE 3 — OUTPUT POWER versus INPUT POWER
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FIGURE 5 — OUTPUT POWER versus INPUT POWER
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FIGURE 6 — SERIES EQUIVALENT INPUT/OUTPUT IMPEDANCES
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25

Pout=05WVee=75V

f Zin ZoL”
MHz Ohms Ohms
450 4415 | 209-197
470 4.4-j7.1 20.7 -j18.9
512 4.4-i6.7 | 20.1-)17.6

20 = Conjugate of the optimum load
impedance into which the device operates
at a given output power, voltage, and
frequency.

MOTOROLA RF DEVICE DATA

3-708



MRF750

FIGURE 7 — 470 MHz TEST CIRCUIT

—
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MOTOROLA
m SEMICONDUCTOR I ]

TECHNICAL DATA
MRF752

The RF Line |

25W—470 MHZ — 7.5V

HIGH FREQUENCY

NPN SILICON HIGH FREQUENCY TRANSISTOR TRANSISTOR

.. . designed for 5.0 to 10 Volt UHF large-signal amplifier applications NPN SILICON
in industrial and commercial FM equipment operating in the 407 to
512 MHz range. Ideally suited for handheld radios and other equip-

ment where high packaging density is required.

e Specified 7.5 Volt, 470 MHz Characteristics —
Output Power = 2.8 Watts
Minimum Gain = 8.0 dB
Minimum Efficiency = 55%

® Capable of Withstanding Load Mismatch at High Line
and RF Overdrive

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 13 Vdc
Emitter-Base Voltage VEBO 4.0 Vdc
Collector-Current-Continuous Ic 1.2 Adc J ¢ (-— A — S
Total Device Dissipation @ T¢ = 250C (1) Pp 15 Watts { J
Derate Above 25°C 85.5 mW/°C

Storage Temperature Range Tstg -65 to +1500C ocC f T \SE“I"G oLANE *
THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case (2) ReJC 11.7 oc/wW STIY*ILNE{:EMITTER
(1) These devices are designed for RF operation. The total device dissipation rating applied % E&Eﬁ%ﬁoﬂ

only when the devices are operated as RF amplifiers.

(2) Thermal Resistance is determined under specified RF operating conditions by infrared

measurement techniques.

MILLIMETERS INCHES
|DiM[ MIN_ | MAX | MIN | MAX
A .06 | 7.26 .278 | 0.286
C | 284 | 345 [0.112 | 0.136 |
46 [ 597 | 0215 | 0.235
.08 .18 .003 | 0.007
1105 | - 435 -
450 NOM 450 NOM
1.40 | 1.65 | 0.055 | 0.065

CASE 249-05

—
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/
1
ELECTRICAL CHARACTERISTICS (T ¢ = 250C unless otherwise noted) !
L Characteristic [ symbol ] Min Typ | Max [V unit )
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CEO 13 - - Vdc
(Ic = 25 mAdc, Ig = 0)
Collector-Emitter Breakdown Voltage V(BR)CES 25 - — Vdc
(Ic = 26 mAdc, Vgg = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 40 - - Vdc
(Ig = 3.0 mAdc, Ic=0)
Collector Cutoff Current IcBo - - 1.0 mAdc
(Vcg =9.0 Vde, Ig = 0)
ON CHARACTERISTICS
[iCurrent Gain hege 20 85 - -
{lc = 100 mAdc, V¢g = 5.0 Vdc)
DYNAMIC CHARACTERISTICS
Output Capacitance , Cob , - , 27 l 35 [ pF j
(Ve =75 Vde, Ig =0, f = 1.0 MHz)
FUNCTIONAL TESTS
Common-Emitter Amplifier Power Gain Gpg 8.0 9.0 - dB
(Ve = 7.5 Vdc, Poye = 25 W, f = 470 MHz)
[Collector Efficiency n 55 - — %
(Vee = 7.5 Vde, Poyg = 25 W, = 470 MHz)

RF Input

—

FIGURE 1 — 470 MHz TEST CIRCUIT

RFC2

RF Output

C1,C2,C3,C4 — Johanson Trimmer JMC#5501
C5 — J101, 100 pF Unelco

C6 — J101, 15 pF Unelco

C7,C9 — 680 pF Allen Bradley Feedthru

C8 — 1.0 uF Tantalum

Z1, Z2 — Microstrip W = 0.26", L = 2.9
Z3 — Microstrip W = 0.5, L = 1,2"

Z4 — Microstrip W = 0.055"", L = 3.9"
Z5 — Microstrip W = 0.055"", L = 2.9"

RFC1 — Ferroxcube Bead, 56-590-65-38
RFC2 — Choke, VK 200/48

Board Material — Glass Teflon
t=0.062
€ =25
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FIGURE 2 — POWER GAIN versus FREQUENCY

FIGURE 3 — OUTPUT POWER versus INPUT POWER
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FIGURE 7 — 470 MHz TEST CIRCUIT

—
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MOTO

ROLA
m SEMICONDUCTOR I

TECHNICAL DATA

MRF754

The RF Line

]

Minimum Gain = 6.0 dB

Overdrive

NPN SILICON HIGH FREQUENCY TRANSISTOR

... designed for 5.0 to 10 Volt UHF large-signal amplifier applica-
tions in industrial and commercial FM equipment operating in the
407 to 512 MHz range. Ideally suited for handheld radios and other
equipment where high packaging density is required.

® Specified 7.5 Volt, 470 MHz Characteristics —
Output Power = 8.0 Watts

Minimum Efficiency = 55%
@ Capable of Withstanding Load Mismatch at Highline and RF

8.0 W—470 MHz — 7.5V

HIGH FREQUENCY
TRANSISTOR

NPN SILICON

MAXIMUM RATINGS

measurement techniques.

only when the devices are operated as RF amplifiers.

(2) Thermal Resistance is determined under specified RF operating conditions by infrared

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 13 Vdc
Emitter-Base Voltage VEBO 4.0 Vde
Collector-Current — Continuous Ic 3.0 Adc c
Total Device Dissipation @ T¢ =25°C (1) Pp 37.5 Watts r { -— A —’} S
Derate Above 25°C 214 mw/°C J
Storage Temperature Range Tstg 65 to +150°C °C ‘f _f_Y *
THERMAL CHARACTERISTICS SEATING PLANE
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case (2) RpJC 4.7 °C/W STYLE 2: SEATING PLANE =
PIN 1. EMITTER GROUND AND IS
(1) These devices are designed for RF operation. The total device dissipation rating applies g gaﬁ“ﬂ g:]NN{“f\gTDE’?”Jg

4. COLLECTOR

MILLIMETERS

0.055 | 0.065

CASE 249-05
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ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

I Characteristic

| Symbol

[ Min

Unit |

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage
(Ic = 50 mAdc, Ig =0)

V(BRICEO

13

Collector-Emitter Breakdown Voltage
(Ic = 50 mAdc, Vg = 0)

V(BR)CES

25

Vdc

Emitter-Base Breakdown Voltage
(Ig = 3.0 mAdc, I¢ = 0)

V(BRIEBO

4.0

Vdc

Collector Cutoff Current
(VcB =9.0 Vdc, Ig = 0)

Iceo

mAdc

ON CHARACTERISTICS

DC Current Gain
(Ic = 200 mAdc, VcE = 5.0 Vdc)

, hEE

l 20

85

DYNAMIC CHARACTERISTICS

Output Capacitance
(VB =7.5Vdc, Ig= 0, f= 1.0 MHz)

50

65

il

FUNCTIONAL TESTS

Common-Emitter Amplifier Power Gain
(Vee = 7.5 Vde, Poyy = 8.0 W, f = 470 MHz)

6.0

7.0

dB

Collector Efficiency
(Ve = 7.5 Vdce, Poyt = 8.0 W, f = 470 MHz)

55

%

RF Input

C1,C2,C3, C4 — Johanson Trimmer JMC#5501

FIGURE 1 — 470 MHz TEST CIRCUIT

C5 — J101, 100 pF Uneico
C6 — J101, 15 pF Unelco

C7,C9 — 680 pF Allen Bradley Feedthru
C8 — 1.0 uF Tantalum

RFC2

Z1, 22 — Microstrip W = 0.26", L = 2.9"

Z3 — Microstrip W= 0.5, L = 1.2

Z4 — Microstrip W = 0.055", L = 3.9"
Z5 — Microstrip W = 0.055", L = 2.9

RFC1 — Ferroxcube Bead, 56-590-65-38
RFC2 — Choke, VK 200/4B

Board Material — Glass Teflon
t=0.062
€ =2.5

—
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FIGURE 2 — POWER GAIN versus FREQUENCY FIGURE 3 — OUTPUT POWER versus INPUT POWER
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/;"_
¥ 0.0}
e
- Pout = 8.0 W, Vgg =75V
f Zin oL
MHz Ohms Ohms
450 1.0+)1.8 3.7-i03
470 0.9 +j2.1 3.4-i03
L N 512 0.9+j23 2.9-02
i eaas: 7
Epse: . *Zgy = Conjugate of the opti load imped
%A 20 into which the device operates at a given output
m power, voltage, and frequency.
o]
o512 Mzt § 1 o
470 MHz ] ~
o Plag
450 MHzZ T ~
3 ’
15
2 5.0 -

’

MOTOROLA RF DEVICE DATA
3-716



MRF754

FIGURE 7 — 470 MHz TEST CIRCUIT
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