MOBILE VHFI/UHF
900 MHz




PRODUCT SUMMARY

PART POWER SUPPLY
NUMBER APPLICATION FREQUENCY OR GAIN VOLTAGE PACKAGE PAGE
(dB) n
AMR 900-60 MOBILE 800-960 MHz 60 W 24 AMR B2
JO 3020 MOBILE 470 MHz 20W 12,5 J-ZERO B6&
JO 3037 MOBILE 470 MHz 37 W 12,5 J-ZERO B9
JO 4036 MOBILE 175 MHz 36 W 12,5 J-ZERO B 10
JO 4045 MOBILE 175 MHz 45 W 12,5 J-ZERO B 14
ML 20 MOBILE 66-88 MHz 20W 12.5 MVM B 18
MV 20 MOBILE 140-175 MHz 20 W 12.5 MVM B 19
MV 30 MOBILE 150-160 MHz 30w 12,56 MVM B 19
MX 20 MOBILE 400-470 MHz 20 W 125 MVM B23
PT 8809 MOBILE 470 MHz 2 W 12,5 SOE 280 B25
PT 8810 MOBILE 470 MHz 5 W 12,5 SOE 280 B 25
PT 8811 MOBILE 470 MHz 10 W 12.5 SOE 280 B 25
PT 8828/F MOBILE 175 MHz 10 W 12,5 SOE 380/F| B29
PT 9780/A SSB 30 MHz 100 PEP 28 SOE 500/F| B34
PT 9784/A SSB 30 MHz 75 PEP 125 SOE 380/F| B39
PT 9785 SSB 30 MHz 100 PEP 125 SOE 500 B 39
TP 212/S MOBILE 88 MHz 1.6 W 7.5 | SOE 280/SS| B 43
TP 251 MOBILE 470 MHz 0.2W 7.5 | SOE 200/SS| B 46
TP 252/S MOBILE 470 MHz 15 W 7.5 | SOE 280/SS| B 49
TP 1045 MOBILE 470 MHz 2 W 125 | SOE 280/SS| B 52
TP 2180 MOBILE 88 MHz 80 W 12,5 J-ZERO B 55
TP 2304 MOBILE 175 MHz 40 W 12.5 SOE 380 B 58
TP 2312 MOBILE 175 MHz 3 W 12,5 TO39GE| B62
TP 2314 MOBILE 175 MHz 4 W 12,5 TO39GE| B6#65
TP 2320 MOBILE 175 MHz 17 W 12.5 SOE 380 B 68
TP 2330/F MOBILE 175 MHz 30 W 12.5 SOE 380/F| B72
TP 2503 MOBILE 470 MHz 5 W 125 | SOE 280/SS| B 75
TP 3020 MOBILE 960 MHz 2 W 24 SOE 280 B 78
TP 3022 MOBILE 960 MHz 15 W 24 230 F B 82
TP 3024 MOBILE 960 MHz 30 W 24 BMA 2 B 86
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AMR 900-60 e Jeuled
N A4 4

Linear RF Power Amplifier

*60 W
¢ 800960 MHz
e Class “AB”

The AMR 900-60 solid state class B amplifier is This amplifier incorporates microstrip techno-

specifically designed for cellular radio base sta- logy and reliable TRW linear push-pull transis-
tions. tors.
Electrical Characteristics (T, = 50 °C)
m CHARACTERISTICS TEST CONDITIONS m-m
S R. .| Source and load 50 ohms reference -20 dB
= Return loss
<
o
L
S
-, | BW Bandwith Continuous without 800 960 MHz
< Retuning
o
Vce Supply voltage Nominal 24 v
Ps Power gain P.ref. = 60 W 7 dB
lve Typical current consumption | P, = 50 W Vcc = 24V 4 A
R, Input/output 50 ohms reference -15 -10 dB
Return loss
VSWR Output mismatch P, = B0W Vce = 24V 5:1
Vce Supply voltage - 24 25 \
" | max Max DC current Veec = 240V 6 A
O
=4
—
é Top Operating temper. Base plate {test point) -20 +70 °C
Tsre Storage temperat. -40 +100 °C
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AMR 900-60
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AMR 900-60

MANUFACTURING FLOW CHART OPERATION

RF Circuit Board

Case

Components QC Inspection

Connector — -
Fixation of Circuit Board

QC Inspection Mounting of Connection (J1,J2,J°1,J°2)

Bonding of passive Components
on RF Circuit Board

DC Bias Component
Circuit Board

QC Inspection QC Inspection
Fixation of DC Bias Circuit Board
A
RF Transistor DC Bias

Circuit Assembly

QC Inspection
Placement of RF Transistors
Lead Lady Surveillance

Sage Coupler

RF Load Placement and Bonding of Couplers

3dB Couplers
Component

RF Load Mount

RF Load Assembly
Pre Test

Test Connectors (J'1,J°2)
Removal

Bonding of Coupiers
Bondind of RF Loads

Test

QcC Visual

Burnin 100 % {QA}

Note 1: Bum-in conditions (see note 1)

Supply Voltage = 26.5 Volts Final Test

Base plate temperature : 70 °C

Endurance test= 48 hours Packing
Marking
Final QC
Stores

B4



AMR 900-60

TYPICAL CHARACTERISTICS

Pout
(w) I l
Vece 24vy
60 800MHz
40MH2
X 4 Zd
20 /
0 5 10 15
Pin(w)
Pin
(w) l '
Vec24V Pout 55W
10
9 k
5
0 800 850 900 950
F(MHz)

Pout
(w)

60

50

(%)

60

50

40

T

Vcc 24V Pin 10w
800 850 900 950
F(MHz)
|
Vcc 24V Pout 55w
/

\______/

800

850

900 950
F(MHz)
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JO 3020

UHF RF Power Transistor

*20W

o125V

¢ 450-512 MHz

« Diffused Ballast Resistors
¢ Intemally Matched

e Common Emitter

¢ [solated Package

¢ 20:1 VSWR

.500 J Zero

Electrical Characteristics (Tease = 25°C)

ETRETE

BVCBO Collector Base Voltage Ic = 50mA 36
= BVcEo Collector Emitter Voltage Ic = 50mA 16
& Ices Collector Emitter Leakage Vee = 15V 10 mA
8 [ Bvio | Emitter Base Voltage = 5mA.lc=0 4 v
hre D.C. Current Gain Vee = 5V.ic = 1A 20 200
L | P | ower an yoe = 120V, 1= 470Kz | 76 ¢8
: VSWR. | Collector Load yor = 192V, 1= 4TOMRZ 1 2011 VSWR
n Collector Efficiency AtPo = 20W 60 %
o Bic Thermal Resistance 25°C Case 45 °C/IW
E Tste Storage Temperature -65 150 °Cc
E IcMAX) Maximum Cotlector Current Tc = 25°C 3 A
Pomax) Total Dissipation Tc = 25°C 39
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JO 3020

Series Load Resistance vs Frequency Series Load Reactance vs Frequency

2.4 -4
-8 PN=35W | |
2071 Po= 20W
Vee= +12.5V] |
1.6 1.2 ]
————
€ 12 TN E s
8 J £ \C
N
8 -20 AN
PN=35W | | N
Po = 20W N
4 Vee= +125V] 24 ~f
0 -28

440 450 460 470 480 490 500 510
Frequency — MHz

Series Input Resistance vs Frequency

440 450 460 470 480 490 500 510

Frequency — MHz

Series Input Reactance vs Frequency

2.4 6.0
P ! !3 bW!
IN= 3. ]
2.0 Po = 20W 5.0
Vee= +12.5V] |
1.6 - 40
(72} et
[ (2] '~~~
£ 1.2 - g 3.0
Ty .
8 ™~ 2.0 PiN= 3.5W 4]
Po = 20W
VeeE= +12.5V] |
4 1.0
0 0
440 450 460 470 480 490 500 510 440 450 460 470 480 490 500 .510
Frequency — MHz Frequency — MHz
J-Zero 3020 Power Transfer o
” P
25 N ]
%) o)
g 2 =
| 810 M|
5 15 Vee = +12.5Vdc |
g f = 470MHz
b~
z 10 /
£ /
S
5 P

0 10 20 30 40 50 60 70
Power Input — Watts
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JO 3020

TEST CIRCUIT

22
]
ICs
o
PARTS LIST: +125v0e
C1 1-10pf piston trimmer, located 0.4" from device end on Z1.

C24
C3

Cs

Ce

C7

Cs

Co
RFC 1
RFC 2
RFC 3
RFC 4
R1

2

22

73

30pf uncased mica capacitor.

20pf uncased mica capacitor.

40pf uncased mica capacitor.

30pt miniature uncased mica capacitor.

220pf uncased mica capacitor.

5uf @ 25 volts.

0.1ufD @ 50 volts disc ceramic.

6 T.#18 AWG., 1/4" dia., 1/2" long.

Fermite bead.

4T.#18 AWG,, 3/8" dia., 1/2” long.

37T.#18 AWG. on1/2” “H” toroid

10 ohms @ 1/2 watt.

Microstripline, Zo = 30 ohms, W = 0.37", L = 3.02"
Microstripline capacitor, Zo = 24 ohms, W = 0.46”,L = 1.62
Microstripline, Zo = 20 ohms, W = 0.56”, L = 2.34”

Board material — 1/16" Teflon-glass
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JO 3037

UHF RF Power Transistor

*37TW

*125V

* 450-512 MHz

¢ High Gain

® 20:1 VSWR

e Common Emitter
¢ Isolated Package
¢ Internally Matched

.500 J Zero

Electrical Characteristics (Tcase = 25°C)

SYMBOL CHARACTERISTICS TEST CONDITIONS mm

B9

Bvceo Collector-Base Voltage Ic = 50mA v
E BVCED Collector-Emitter Voltage Ic = 50mA 16 v
: BVEBo Emitter-Base Voltage lE=5mA,lc=0 4 v
e Ices Collector Emitter Leakage Vee = 15V ' 10 mA
hFe D.C. Current Gain Vee =5V, Ic = 1A 10 200
_ | Power Gain ' P PZAVI=ATOMR |y dB
[~
i VSWRL | Collector Load o g V=T | a4 VSWR
n Collector Efficiency Po = 37W, f = 470MHz 60 %
o Bic Thermal Resistance 25 deg C case , 21 °C/W
i Tstg Storage Temperature -65 +150 °C
g Icimax) Maximum Collector Current Tc=25°C 5 A
POMAX) Total Dissipation Tc = 25°C 83 w



JO 4036

' N ALY

RF Power Transistors

36 W

e{125V

¢ 175 MHz

¢ Gold Metalization

¢ Diffused Ballast Resistors
¢ Low Thermal Resistance
e Common Emitter

¢ Isolated Package

¢ Intemally Matched

e 20:1 VSWR

¢ Class C

.500 Jo

DC TEST

CHARACTERISTICS

SYMBOL

TEST CONDITIONS

BVeso Emitter-Base Breakdown Voltage Ie = 5mA 4
BVceo Collector-Emitter Breakdown Voltage Ic = 50mA 16
BVceo Collector-Base Breakdown Voltage Ic = 50mA 36 v

1ces Collector Cutoff Current

Vee =15V

RF TEST

Vee =125V, f = 175MHz

7.8 | @8

PGaIN Power Gain PIN = BW

Vee =125V, f = 175MHz
PREF Power Reflected PiN= 6W 0.60 w
Load VSWR | Mismatch Tolerance Vee =155V, f = 175MHz 20:1 VSWR

Pin= W

THERMAL

ic Continuous Collector Current Tc=25°C 6.5 A
PT Total Dissipation Tc=25°C 100 w
Bic Thermal Resistance Junction to Flange ' 1.75 °C/W

Storage Temperature
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JO

4036

P(ouT) — Watts

Efficiency — %

Broadband P(oum) vs. Frequency
60

<] PnN=10W
S0 PN=6W
40 e
PN = 4w s
30 —
NS PiN=2.5W
20 -
10 PN=1W
135 145 155 165 175
Frequency — MHz
Broadband Collector Efficiency
‘80 —
- —J__ [P0+ 45W
70 BW.
60 25W
50
%0 15W
% L |w P
135 145 155 165 175
Frequency — MHz
Series Load Impedance
\\ .
- -y .
2
w
€
&
1 Class C
vee = 12.5V
Pout = 45W
\
0 [ ——— -X
135 145 155 165 175

Frequency — MHz

Capacitance — pF

Broadband Power Transfer

60
50 e
A Lo
WL N
40 \'5% \;\‘;/,
30 /
///
20 A
10 ,/
2 4 6 8 10
PIN — Watts
Series Input Impedance
2
e R
&
//
Class C
Vee =125V
0 POUTl = 45lW
135 145 155 165 175
Frequency — MHz
Output Capacitance
180
160 I
140 \\
120 \
AN
100 —1—\
80 s
i -
60 ==+
10 20 30 40
Vee — Volts
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JO 4036

JO 4036 Vee = 12.5V
Broadband Test Rixture

COMPONENTS LIST:

Ciz 25pt L2 .2" hairpin .125" wide x .025 thick copper strip
C3.sa 80pf L3 1" x 2" wide x .005" thick copper loop

Cs 250pt L4 .3 hairpin 18 AWG.

Ce  200pf Ls  3T.18 AWG. .2" dia.

C7 150pf Le 4T.18 AWG. .2” dia.

. Cs 100pf RFC  2'2T.on VK-211-07/38 ferrox cube
Co,10  40pf T .2" width .5” tength from package as ref.
Cn 25pf T2 .2” width .4” length from package as ref.
C12,13 1000pf " NOTES:

C1sa  .001puf

c 01wt 1. All capacitors in signal path are Underwood Electric Corp.
5 UM Case Type J101.

Cie  25uf o .
L1 2T 18 AWG 2" dia. 2. Position Cs and Cs as close to pkg. as possible.

177
106mm .
8 5nm Cr 25pf
gomm - Cz2 4+ 80pf
anm C:  30pf
| Cs  250pf
U ) Ce  200pf
S o Pp—— T“'“'“ C7  150pf
: [ Teeml bl s 100pt
56.5mm — B a5 CB. 10 40‘)'
o Ls C‘H 1 Opf
. L cz2 ]| ceff cs 8 "o 53 X2 S Lk Ci2.14 10000f
e— : C1a  15pf
C [] L2 g Cs Cs j— | Cuo|—]Cn L i C15 Suf 25\/
° o Cis 001K Disc
113mm Ciz .01 1KV Disc
L1 2T .2" dia. 18 AWG .250" long
Lz .2” hairpin .125” wide x .025 thick
@ | @ | RFC1 22T on VK-211-07/3B ferrox cube
o Ls  .3” hairpin #18 AWG
som Ls 37 .2" dia. #10 AWG .500” long
DR S N—— Ls 4T .2" dia. #18 AWG .400 long
gomm Ls 5"x.2”
) L 4"x.2"
B Ls .1"x.2" wide x .005” thick
158mm Note: .062 Epoxy Board Copper Clad — 2 Sides
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JO 40368

.810 MIN DIA

500 J ZERO:
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JO 4045 - Ems
‘N AS 44

RF Power Transistors

e45W

*125V

¢ 175 MHz

¢ Gold Metalization

¢ Diffused Ballast Resistors
¢ Low Thermal Resistance
e Common Emitter

¢ Isolated Packages

e Class C Operation

e 20:1 VSWR

¢ Intemally Matched .500 J Zero

SYMBOL | CHARACTERISTICS TEST CONDITIONS | MIN. | TYP.|
36

BVces Collector-Emitter Breakdown Voltage | IC = 50mA

BVceo Collector-Emitter Breakdown Voltage| Ic = 50mA 16 Vdc
Ices Collector Cutoft Current VeE = 15V 10 mAdc

hre DC Current Gain vee = 5V.Ic = 1A 10 200 -

DC TEST

. Vee =125V, f = 175MHz )
Ps Power Gain P = 10W 6.5 dB

Vee =125V, f = 175MHz
PN = 10W

Vee =155V, 1 = 175MHz
PN =10W

Collector Current Tc = 25°C
Po(maX) Total Dissipation Tc=25°C 100 W
Ts16 Operating and Storage Temperature -65 150 °C
g

PREF Power Reflected 1.0 w

RF TEST

Load VSWR | Load Mismatch Tolerance

IC(MAX)

THERMAL

Thermal Resistance
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JO 4045

Power Output — Watts

Efficiency — %

Broadband P(oun) vs. Frequency

PN = 15W
60 [—== i
o 10W -
[—
SW
40 . 1]
2.5W
20 b
Class C
Vccl= 12|.5V
135 145 155 165 175

Frequency — MHz

Broadband Collector Efficiency

[ 1
PouT = 55W
80 ‘——— - :[_ pr—
e L 45W
70 = ]
35W
|
60 25W
50
40 Class C
vee = 12.5V
|1
135 145 155 165 175
Frequency — MHz
Series Load Impedance
\\\
. N~ R
2
-
£
4 Class C
vee =125V
Pout = 45W
\
0 — -X
135 145 155 165 175

Frequency — MHz

, Power Output — Watts

Capacitance — pF

Broadband Power Transfer

60 —_{-—-[135Mnz
A" _4--={175MHz
il
40 %
/ L
20 // Cass C
k' vee = 12.5v
0 0 5 10 15
Power Input — Watts
Series Input Impedance
2
e R
IS
1
+X .
/‘
Class C
Vet = 12.5V
0 POUT‘= 451W
135 145 155 165 175
Frequency — MHz
Output Capacitance
180
160
140 \\
120 \
AN
100
N,
80 s
60 T
10 20 30 40
Ves — Volts
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JO 4045

COMPONENTS LIST:
Ci2 25pf

Cs+ 80pf

Cs 250pf

Ce  200pf

Cr 150pf

Cs 100pf

Co 10 40pf

Cu 25pf

C12.13 1000pf

Cia .00 ut

Cis  .01uf

Cie  25uf

L 2T 18 AWG .2" dia.

L2
L3
La
Ls
Le

Ti
T2

1.

Vee = 12.5V

.2" hairpin .125" wide x .025 thick copper strip
17 x.2" wide x .005" thick copper loop

.3"” hairpin 18 AWG.
3T.18 AWG. .2" dia.
4T.18 AWG. .2" dia.
RFC 2Y2T.on VK-211-07/38 ferrox cube
.2" width .5" length from package as ref.
.2" width .4" length from package as ref.

NOTES:

All capacitors in signal path are Underwood Electric Corp.
Case Type J101.

2. Position Cs and Cs as close to pkg. as possible.

177

106mm

88 5m Ci 25pf
60 C2 4« 80pf
“amn Cs 30pf
} Cs 250pf
@ Ww “mmT ] Cs 200pf
N B——F il Cr  150pf
- Sy
e 66mm pf
o . Cri 10pf
L Cz|f Ceff Cs 55722 BTN Ll PP LK o Ci2. 14 10009f
s 0 Ciz 15pf
C e | ce co |—cro|]—]cn - Cis Suf 25V
° = Cis 001K Disc
113mm Ci7 .01 1KV Disc
L1 2T .2" dia. 18 AWG .250" long
L2 .2" hairpin .125" wide x .025 thick
@ @ RFC1 22 T on VK-211-07/3B ferrox cube
__mmm__l L3 .3 hairpin #18 AWG
60 Ls 3T .2" dia. #10 AWG .500" long
,q Ls 4T .2" dia. #18 AWG .400 long
e 80mm ——————| Le 5"x.2"
L7 4"x.2"
" Ls 1" x.2" wide x .005" thick

Note: .062 Epoxy Board Copper Clad — 2 Sides
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JO 4045

-200
210
.040 2 p
T %0
e |ls]] ¢ 45
255
*.810 MIN DIA 115 pia
130
065 4
.075 150
2PL 160
730 495 .004
| e— 505 ..l 00
DIA
0 Y|4
MAX : by %
v = 7] ; ?
20 095
l——— 70— | 55
970
1980 {
500 J ZERO:
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