TIS-B1

100 Ohm Balanced RJ45 to 50 Ohm SMA BALUN
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Overview

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.
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lllustration 1: TIS-B1 Schematic

The RJ45 connector pins 4 and 5 can be used to carry DC voltage, with pins 7 and 8
connected together as a common ground / DC return. Indicator LEDS built into the RJ45
connector show when voltage is present on pins 7 and 8.

The SMA connection is isolated from the RJ45 connector. A non-installed resistor (0603
footprint) or through-hole testpoints are available if a common ground connection is desired.
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Performance
Return Loss, 100 Ohm load:

v —————————
si- $11.&521 Loghtag 0B -
Frequenc: 1.09900MHz | VSWR: 15 .
Impedance: 36656520 | Retumloss:  -15.300 48
Seriesls 94461 nit Qualty fador: 0.178
Seres G -22.202nF Si1Phase: 14976
PaallelR: 377480 S21Gain 7756408
Parallel e 3086 uH S21Phase: 12054
2
B
Frequenc: 100900MHz | VSWR: 1260 %
Impedance Return loss: 18,714 dB
Series 1 Qualty factor: 0069
Seris C: mase:  162.96°
Paralel S21Gan 8312208
Parallel e 91976 i s21phase  -166.85°
B
0
Markers
Frequeng: 600400MHz | VSWR: 213
Impedance: 42-) Return loss: ~ -18.408 0B 2
Seriesl: 202020 Qualty factor: 0.182
SeriesC: 347,83 pF SiTPhase: 13182
Parallel R 433380 S21Gan 6783908
Parallel e 63243 ni Sotphase: 109140
N
6
Min VSWR: 1256 @ 24.0760MHz
Return loss: 18891 dB a8 E
Min gain; -98.988 dB @ 4.09600MHz
Max gain: -54.214 B @ 100.000MHz
200
1000k a1sm 1826M 235 3543 assm sasom 275M 18 1000m

Analysis

lllustration 2: 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:

1.00000 MHz
26-11.90

521 Gain (d8)
00

599579 Mz
59356430

2

Min gain: 1,655 dB @ 1.00000MHz
Max gain: -1.034 dB @ 8.53500MHz

250
1,000 1000 19.00M 200M 3700 4600M 5500M sa.00m 7300 200 o100 1000M

lustration 3- 1-100 MHz

si- $11.&521 Loghtag 0B -sn

Attenuation

Frequency Range 50 KHz to 1 MHz

Min gain: -14.825 dB @ 50.0000KtHz
Max 7

2
5000k 1364 228 3081k 3955 815k seadk sk 1.0 s2r.ax 913k 1.000M

llustration 4: 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 5: 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 6: 1 - 1000 MHz, 100 ft CAT 5e, CAT 6
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Common Mode Rejection

T1

AD

A180

<
GND
lllustration 7: Test Fixture Schematic
Ref -31dBm Att 9dB M1 3MHz 82.29dB
08 Y MZ T0MAz 7044 dB
M3 30 MHz -50.86 dB
0.0 M4  60MHz -3983dB

> M5 100 MHz -31.90dB

-10.0

300 54
40.0 \
50.0 (3
80.0
-70.0 ‘::\:2
-80.0 ,:"‘:1/
frun
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 8: Common-Mode Rejection

TIS-B1 BALUN August 15, 2025



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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