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The TIS-B1 uses a simple 2:1 transformer to convert a 100 Ohm balanced twisted pair
impedance to an unbalanced 50 Ohm SMA connection.

In some receiver preamp applications the RJ45 connector pins 4 and 5 can be used to carry
DC voltage, with pins 7 and 8 as DC return. Indicator LEDS built into the RJ45 connector
show when voltage is applied between pins 7 and 4, and pins 8 and 5. These pins can also
be used for other purposes as the 10K resistors R2 and R3 are large enough that they can
ignored in most applications.

The SMA connection is isolated from the RJ45 connector. Through-hole testpoints are
available if a common ground connection is desired.
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Performance
Return Loss, 100 Ohm load:

Marker 1
-
Frequenc: 1.09900MHz | VSWR: a15 o
Impedance: 36656520 | Retum loss:  -15.300 48
Seriesls 94461 nit Qualty fador: 0.178
Series G -22.202nF SitPhase: 149760
PaallelR: 377480 S21Gain:  -77.56408
ParallelX: 3086 uH S21Phase: 12054
“
Marker
Frequen: 10000MHz | VSWR: 1262 "
Impedance: 3992750 | Retumloss:  -18.714 4B
Seriesl 43,346 Qualty factor: 0069
Series G 5740F Si1Phase: 16298
Parallel R 401240 S21Gan 8312208
Parallel e 91976 i satphase  -166.85°
B
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Marker 3
Frequeng: 600400MHz | VSWR: 1273
Impedance Return loss:  -18.408 0B 2
Series Qualty factor: 0.182
Seres C: SiTPhase: 13182
Paralel S21Gan 6783908
Parallel X 63243 ni SotPhase: 109140
N
6
Min VSWR: 1256 @ 24.0760MHz
Return loss: 1891 dB a8
Min gain; -98.988 dB @ 4.09600MHz
Max gain: -54.214 B @ 100.000MHz
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lllustration 1: Return Loss
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Back to Back Frequency Response

The transformer used in the TIS-B1 has a specified maximum loss of 1 dB from 1 to 200 MHz,
and a typical insertion loss of 1.2 dB from 0.4 to 500 MHz.

Since these baluns will typically be used in pairs, the measurements below are for a pair of
baluns connected back to back.

CAT 6 cable, 4 inches:
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lllustration 2: 1-100 MHz
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lustration 3: 50 kHz - 1 MHz
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CAT 5e, CAT 6 Cable, 100 ft

Ref 20 dBm
1

Att 40dB

M1 30 MHz -1.09dB

-2.0

-3.0

-4.0

oL

hil > M2 60MHz -1.19dB

100 ft CAT 5e (light blue)

100 ft CAT 6 (magenta)
-8.0
1 dB / division
-9.0 .
Start 1 MHz Center 50.5 MHz Stop 100 MHz
RBW 100 kHz VBW 100 kHz Span 99 MHz SWT 122.86 ms

lllustration 4: 1 - 100 MHz, 100 ft CAT 5e, CAT 6

. Ref 20dBm

Att 40dB

100 ft CAT 6 (magenta) * "
100 ft CAT 5e (light blue)

3 dB / division

-27.0 e
Start 1 MHz Center 500.5 MHz Stop 1 GHz
RBW 100 kHz  VBW 100 kHz Span 999 MHz SWT 1.239s

lllustration 5: 1 - 1000 MHz, 100 ft CAT 5e, CAT 6
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Common Mode Rejection
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lllustration 6: Test Fixture Schematic
Ref -31dBm Att 9dB M1 3MHz 82.29dB
109 v M2 10 MHz 7044 dB
M3 30 MHz -50.86 dB
0.0 M4  60MHz -3983dB

> M5 100 MHz -31.90dB
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300 54
40.0 \
50.0 (3
80.0
-70.0 ‘::\:2
-80.0 ,:"‘:1/
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80.0 -
Start 1 MHz Center 50.5 MHz Stop 100 MHz
RBW 10 kHz VBW 10 kHz Span 99 MHz SWT 8.029s

lllustration 7: Common-Mode Rejection
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Here is a 10 MHz square wave, as launched (blue) and as seen at the end of 100 ft of CAT 5e
cable (magenta). Note the approximately 38 ns of cable delay:
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