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The THC0312W03 is a low profile, high performance 3dB hybrid coupler
in a new easy to use, manufacturing friendly surface mount package. It is
designed for AMPS Band applications. The THC0312W03 is particularly for balanced
power and low noise amplifiers, plus signal designed distribution and other
applications where low insertion loss and tight amplitude and phase balance
is required. It can be used in power applications up to 150 Watts.

Parts have been subjected to rigorous qualification testing and they are
manufactured using materials with coefficients of thermal expansion (CTE)

compatible with common substrates such as FR4, G-10, RF-35, R04350 and polyimide.

Features: Electrical Specifications

. 100-520 MHz . .
Frequency Isolation  IMsertion  ygwRr  Amplitude

. AMPS Loss Balance

.High Power MHz dBMin  dBMax  Max1  dBMax

.Very Low Loss

.Tight Amplitude Balance 100-520 25 0.50 1.15 +0.70
.High Isolation
. Low VSWR on

o ase : ; Operating
. Good Repeatability Balance Power Size  Thickness Tormp
.CTE compatible with FR4, G-10, Degrees Avg.CW.Watts mm mm °C

RF-35, R04350B and polyimide

. Immersion gold, prevent surface

90+£3.5 150 50.8*38.08 46  -55to+105

oxidation & scratch
.RoHS Compliant
. Tape & Reel Package available

Mechanical Outline

TOP VIEW SIDE VIEW BOTTOM VIEW
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Hybrid Coupler Pin Configuration

The THC0312WO03 has an orientation marker to denote Pin 1. Once port one has been
identified the other ports are known automatically. Please see the chart below for clarification:

PIN2 PIN3

PIN1

PIN4

Splitter Input -3dB£6 -3dB £6-90° Isolated

Splitter -3dB£6 Input Isolated -3dB £6-90°

Splitter -3dB £6-90° Isolated Input -3dBZ6

Splitter Isolated -3dB £6-90° -3dB£6 Input
Combiner -3dB£86-90° Output Isolated -3dB£6
Combiner Output -3dB £6-90° -3dBZ£6 Isolated
Combiner Isolated -3dB Z£8 -3dB £6-90° Output
Combiner -3dB £6 Isolated Output -3dB £6-90°

Note:

“A” is the amplitude of the applied signals. When two quadrature signals with equal
amplitudes are applied to the coupler as described in the table, they will combine at the output
port. If the amplitudes are not equal, some of the applied energy will be directed to the isolated
port.
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Typical Performance Data

Frequency MHz 100 150 200 250 310 370 420 470 520
Coupling dB 384 300 297 327 349 322 290 3141 411
Transmission dB 05155058 B0 s cls e s ol B i R o o S ol Bl e Al et s Rl Ta 5
'”fi’;"s"” dB 905 i EE O B fo 388 B i R IBS i s B in R S B I o 88 DT 0 B8 i
Isolation dB | 2896 2961 | -3043 | -30.12 <2834 2743 | -27.82 | 2856 2857
Phase degree  90.09 9050 9074 9091 9071 9053 90.91 9163 93.19
Input / 100 104 102 105 1.08 1.10 100 105  1.05

coupler / 109 104 1.0 1.05 1.08 1.09 108 106 107

VSWR

Transmission / 110 104 102  1.06 1.07 1.08 100 108 107
Isolated / Hios o4t 028 i iod 1.09 1.09 106 106  1.08

Typical Performance

Coupling(dB):

M@l 521 Log Mag 1.000dB,/ Ref -3.500dB [F2 D&M]
1.500

1 100.00000 MHz -3.8411 dB
150.00000 MHz -3.0048 dB
200.00000 MHZ -2.9738 dB
250.00000 MHz -3.2684 dB

500. Om 310.00000 MHz -3.4906 dB

370.00000 MHz -3.2193 dB
420.00000 MHz -2.9939 dB
470.00000 MHz -3.1064 dB
520.00000 MHZz -4.1135 dB

Wmslgu Wi

-500. Om

-5.500
-6. 500
-7.500
-8. 500 o~

1 Start 100 MHz IFBW 70 kHz Stop 520 MHz R [T
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Transmission(dB):
PIE] 521 Log Mag 1.000dB, Ref -3.500dB [F2 D&M]
1.500
1 100.00000 MHz -2.5789 dB
2 150.00000 MHz -3.3898 dB
3 200.00000 MHz -3.5224 dB
1 250.00000 MHZ —3.3348 dB
500. Om 5 310.00000 MHz -3.2372 dE
6 370.00000 MHZ -3.5168 dB
7 420.00000 MHz -3.8250 dB
>8 470.00000 MHz -3.7426 dB
_s00.0m |9 520.00000 MHz -2.9308 dB
~1.500
~2.500
i
-3.500
—4.500
-5.500
-6. 500
~7.500
| 5500 N &
1 Start 100 MHz IFBW 70 kHz Stop 520 MHz
Isolation(dB):
Pl 521 Log mag 12.50de/ Ref 0.000de [F2]
62.50
1 100.00000 MHz -28.955 dB
2 150.00000 MHz -29.610 dB
3 200.00000 MHz -30.425 dB
s0.00 | 4 250.00000 MHz -30.119 dB
: 5 310.00000 MHz -2§.344 dB
6 370.00000 MHZ -27.437 dB
7 420.00000 MHz -27.820 dB
~ =8 470.00000 MHz -28.556 dB
37. 50 9 520.00000 MHz -28.569 dB
25.00
12.50
0. 000 4
-12.50
-25.00 ]
b 6 7 ;
2 3 a
-37.50
-50.00
—62.50 Jg a
1 Start 100 MHz IFBW 70 kHz Stop 520 MHz
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Phase(degree):

PR 521 Phase 90.00°/ Ref 0.000° [F2 D&m]
450.0
1 100.00000 MHZ -16.902 °
2  150.00000 MHz -59.541 °
3 200.00000 MHz N
4 250.00000 MHZ N
360.0 5 310. 00000 MHZ -
6 3270.00000 MHZ N
7 420.00000 MHZ N
>8 470.00000 MHZ N
270.0 9  520.00000 MHZ B
180.0
90. 00
0. 000 M
i
~90. 00
~180.0
-270.0
-360.0
| -450.0 k &
1 Start 100 MHz IFBW 70 kHz Stop 520 MHz

Transmission Phase(degree):

P 521 Phase 90.00°/ Ref 0.000° [F2 D&M]

-180.0

450.0
1 100.00000 MHz -106.99 °
2 150.00000 MHz -150.04 °
3 200.00000 MHz 166.97 °
4 250.00000 MHz 121.61 °
360.0 5 310.00000 MHZ 64.584 °
6 370.00000 MHz 7.5540 °
7 420.00000 MHz -37.475 °
=8 470.00000 MHZ -B0.242 °
570.0 9 520.00000 MHz -123.77 °
180.0
3
90. 00 a
0. 000

~90. 00 \
2

-270.0
-360.0
-450.0 e
1 Start 100 MHz IFBW 70 kHz Stop 520 MHz
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VSWR:

Input Port:

P S11 swrR 100.0m;/ Ref 1.000 [F1]
2.000
1 100.00000 MHz 1.0868
2 150.00000 MHZ 1.0362
3  200.00000 MHz 1.0153
4 250.00000 MHZ 1.047
1.900 5 310.00000 MHz 1.0753
6 270.00000 MHz 1.0984
7 420.00000 MHZ 1.0863
=8 470.00000 MHz 1.0535
1.800 9  520.00000 MHz 1.0458
1.700
1.600
1.500
1.400
1.300
1.200
1.100
i
4
1.000 4 "
1 Start 100 MHz IFBW 70 kHz Stop 520 MHz
e —

Coupling Port:

pi@l S11 Swr 100.0m;/ Ref 1.000 [F1]

2.000
1 100.00000 MHz 1.0885
2 150.00000 MHz 1.0401
3 200.00000 MHz 1.0140
4 250.00000 MHz 1.0491
1.900 5 310.00000 MHZ 1.0784
6 370.00000 MHz 1.0925
7 420.00000 MHz 1.0797
~8 470.00000 MHz 1.0585
1.800 9  520.00000 MHz 1.0675
1.700
1.600
1. 500
1.400
1.300
1.200
1.100
] ¢
1
Y 4
1. 000 = & -4
1 Start 100 MHz IFBW 70 kHz stop 520 MHz [EH )1
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Transmission Port:

Pl 511 swr 100.0m/ rRef 1.000 [F1]

2. 000
1 100.00000 MHZz 1.0986
? 150.00000 MHZ 1.0416
3 200.00000 MHZ 1.0228
4 250.00000 MHZ 1.0640
1.900 5 310.00000 MHZ 1.0654
6 370.00000 MHZ 1.0750
7 420.00000 MHz 1.0877
>8 470.00000 MHz 1.0762
1. 800 9 520.00000 MHz 1.067
1.700
1.600
1.500
1.400
1.300
1.200
1.100
i
b
1. 000 i
1 Start 100 MHz TFBWW 70 kHz Stop 520 MHz

Isolation Port:

pi@l Si1 Swr 100.0m/ Ref 1.000 [F1]
2.000
1  100.00000 MHz 1.077
2 150.00000 MHz 1.0429
3 200.00000 MHz 1.0157
4 250.00000 MHz 1.0428
1.900 5 310.00000 MHz 1.0882
6 370.00000 MHz 1.0918
7 420.00000 MHz 1.0620
~8 470.00000 MHZz 1.0564
1.800 9 520.00000 MHz 1.0757
1.700
1.600
1.500
1.400
1. 300
1.200
1.100
ki
»
1. 000 -
1 Start 100 MHz TFBW 70 kHz Stop 520 MHz
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