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SECTION 1

SPECIFICATlONS

1. 1 FREQUENCY RANGE

RCB-3
RCB-3/75
RCB-4

1. 2 IMPEDANCE

RCB-3
RCB-3/75
RCB-4

0.5 MHz to 1 GHz
0.5 MHz to 1 GHz
0.5 MHz to 2.5 GHz

50 ohm.
75 ohm
50 ohm

NOTE: .The specified bridge impendances are correct '
only when the signal is leveled at the bridge input
(Figure 1). Without such externalIeveling the
50-ohm bridges appear as 83.3 ohms, and the 75-ohIit.
bridge appears as 125 ohms. '

RCB

1.3 RETURN LOSS (UNBALANCE)

RCB-3
RCB-3/75
RCB-4

1.4 OUTPUT POLARITY

Negative (all modeIs)

1. 5 su: DETECTOR POLARITY

Negative (all medeIs).

1.6 OUTPUT TIME CONSTANT

lOusec (all medeIs ) •

40 dB
40 dB
40 dB @ 1 GHz, 25 dB @ 2.5 GHz
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,1.7 STANDARD CONNECTORS

RCB-3 &RCB-4

RF Input
21 Test P"rt
22 Test Port
DC Output
ALC Output

RCB-3/75

RF Input
21 Test Port
22 Test Port
DC output
ALCOUtput

Type N Fema1e
Type N Fema1e
Type N Fema1e
BliJC Fema1e
BliJC Fema1e

70 ohm Type N Fema1e
70 ohm Type N Fema1e
70 ohm Type N Fema1e
BliJC Fema1e
BNC Fema1e

1.8 SENSITIVITY (Typica1 output with o.5V rms input @ 1 GHz)

1.1:1 VSWR
1.2:1 VSWR
1.5:1 VSWR
2.0:1 VS'VJR

1.9 WEIGHT

RCB-3 & RCB-4
RCB-3/75

2mV
8mV
30mV
65mV

6 oz.
8 oz ,

1-2

1.10 REFLECTION COEFFICIENT KITS

Texscan Ref1ection Coefficient Bridges are avai1ab1e
with mismatches.

Q.UANTITY KRCB-3 KRCB-4 KRCB-3/75

1 RCB-3 RCB-4 RCB-3/75
2 MF-50 1.0:1 MF-50 1.0:1 MF-75 1.0:1
1 MF-50 1.2:1 MF-50 1.2:1 MF-75 1.2:1
1 MF-50 1.5:1 MF-50 1.5:1 MF-75 1.5:1
1 MF-50 2.0:1 MF-50 2.0:1 MF-75 2.0:1

RCB
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SECTION 2

GENERAL DESCRIPTION

2.1 GENEBAL DESCRIPrION :

~e reflection coefficient bridges are broad band RF
comparators. These devices develop a DC potential with
respect to ground which is proportional t, the degree of
unbalance in the arms of the bridge circuit. The bridges
provide De isolation to prevent undesired loading of the
circuitry by associated test equipment.

2.2 THEORY OF OPERATION (ALL MODELS)

The bridge circuit is comprised of R3, R4, the external
reference and the unknown impedance. C2 and C3 isolate
the bridge arms for DC. A voltage is generated across
CRl which is proportional to the degree of mismatch be
tween the reference termination and the unknown termina
tion. R2 provides a high impedance ground return which
minimizes bridge loading. Rl isolates the osci11oscope
loading affects. CR2 and c4 form a peak detector which
provides an external leveling voltage for the sweep
generator input. Cl bypasses any RF components before
coupling to the oscilloscope.
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SECTION 3

INITIAL SETUP AND CALIBRATION ·

3.1 PREr..n.DNARY SETUF - SEE FIGURE 1"

. 3 · 1. 1 Ccnneet RCB

RF IN

De OUT

MONITOR OUT

Zl

Z2

3.1.2 Connect Sweep Generator

Scope VERT

Scope HORIZ

3.1.3 Set Sweep Generator

Center Freq.

Sweep width

MONITOR

MARKERS

Attenuators

3.1.4 Osci11oscope

Vertica1 coup1ing

Vertiea1 range

Horizontal gain

To:

Sweep generator RF output

Sweep generator VIDEO IN

Sweep Generator EXT MONITOR

50 or 75 ohm reference termination

1.0:1 VSWR mismatch

To:

Osci11oscope vertica1 INPUT

Osci11oscope Horizontal INPUT

To:

Range desired

As desired

EXTERNAL

ON (as desired)

As required

To:

De coup1ing

As necessary to display trace

As required

RCB

3.2 Ca1ibL'ate the oaodLl.osoope graticule in VSWR as follows:

3.2.1 Conneet a 50 ohm termination to Z2 (1.0:1 VSMR)
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3-2

3.2.2 Adjust the osci11oscope for a base 1inetrace at
the top of the screen.

3.2.3 Connect a 1.05:1 VSWR ca1ibrated mismatch to Z2.

3.2.4- Note the position of the trace on the graticu1e and
mark the position with grease penci1 or other suitab1e
marking device.

3.2.5 Repeat 3 and 4 with as many ca1ibrated mismatches
as required to cover the VSWR range needed.

~B



SECT10N 4

APPLICAT10NS

4.1 1t is possible to determine several important parameters
of four terminal devices such as filters, transmission
lines and amplifiers using a reflection coefficient bridge
and associated equipment. The following parameters may be
determined~

1. VSWR

2. Structural return loss.

3. Insertion loss.

4. Laad VSWR for measured generator VSWR.

The application of these parameters may be applied to
many facete of electronic testing, for example:

Antenna measurements

An"tenna ma"tching

Re"turn lOBs for CATV

Ineer"tion loss of devices

Cable testing

Determination of amplitude and phase difference between a
known and unknown device.

4.2 EQUIPMENT REQJJIRED:

RCB

Sweep Generator w/markers

Oscilloscope

Calibrated a"ttenuators

Calibrated misma"tches

Calibrated RF Source

Electronic Switch

Calibrated phase shif"ter

Texscan VS-90 or equivalent

Texscan Du-88 or equivalent

Texscan KFP series or LA
series or equivalent

Texscan MF series or
equivalent

Jerrold/Texscan TC-2 or
equivalent

(Special)

4-1



~.• 3 ANTENNA MEASL1fillIlJE~S

4.3.1 Perform the prel~miuary setup and calibration. Sce
Pigure 1.

4.3.2

4.3.3

4.3.4

Connect the antenna to be tested to 22.

Read the VSWR from the osci1loscope.

Insert markers 'to determine the frequency vs
VSWR characteristics of the antenna under test.

If the 1ength of cable oetween the antenna and the
RCB is great, the apparent VSWR at the bridge is not
true antenna VSWR. Refer to Figure 3 tor VS~ffi reduc
tion VB cable attenuation. A method of determining
cable attenuation is provided in a following section.
Manufacturer!s data mayalso be consulted fo~ attenua
tion characteristics of a particu1ar cabIe. CQn8~lt

Figure 4 !or correlation of power 108s due to VSWR.

4.4 STRUCTIONAL RE'l'LJ"RN LOSS OF CJillIE

Structiona1 return 10ss (SRL) is caused by imperfections in
cable construction. Reflections occur from variations in
cable diameter, dielectric imperfections r sharp bends, conduc
tion misplacement, etc. These ref1ections prevent a certain
portion of the incident power from reaching ~he load. Struc
tural. return 10s8 is a measure of the quality of a cabIe.

NOTE: Structural return Loas is one component of return
10ss. Lead and generator mismatch contribute to the tota1
return loss un1ess they are made equal to the characteristic .
impedance of the cable being measured.

4.4.1 Perform the initia1 setup and ca1ibration. See
Figure 1.

4.4.2 Terminate the cab1e jn its characteristic impedance.

4.4.3 Conneet the .cable to 22.

4.4.4 Measure the VS~R at the frequencies desired.

4.4.5 Refer to Figure 2 and read SRL in terms of observed
VSlJR.

4-2 RCB



4.5 INSERTION LOSS

In cables, insertion loss is comprised of resistive losses
(skin effect) and dielectric losses. Lach of these para
meters· ·i ncr eases wi t h frequency. In filtersthe lumped
constants have similar losses. Tbe insertion loss may be
determined by observing the reflections from an open or
short circuited output. Tbe initial assumption is that
the cable or device is matched to the generator.

4.5.1 Perform the initial setup and calibration• ..

4.5.2 Open Circuit (or short circuit) one end of the
device.

4.5.3 Conneet the device to Z2.

4.5.4 Read the VSWR at the desired frequency.

4.5.5 Refer to a table
insertion lOSSe

for correlation of VSWR to
See Figure 5.

4.6 DETERMINATION OF AMPLITUDE AND PHASE MEASUREMENT

4.6.1 Set up the equipment as shown in Figure 6.

NOTE: A dual trace oscilloscope may be used instead
of an electronic switch; however, only one channel
will have marker capability• This provides aimul
taneous monitoring of input and output characteristics
for matching purposes.

4.6.2 Remove both the known and unknown devicea, connecting
the attenuatora directly to the RCB.

4.6.3 Adjust the variable attenuator and variable phase
shifter to obtain a null in output from RCB-2.

4.6.4 Inaert the known and unknown devices per Figure 6.

4.6.5 Adjust the device under test (unknown) until a null
is observed .at the frequency of interest. Tbe UIl

known device will not match the known device in
attenuation and phase angle.

RCB 4-3
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4-4

4.6.5a. Adjust the variabIe attenuator and vardabLe .
phase shifter to obtain a null from RCB-2. The
diffe~ence in attenuation between the fixedatten
uator and the var±ablé attenuator indicate attenua
tion or gain of ·thedevice under: test. The difference
in att~nuation between the fixed phase shifter and the
variabIe phase shifter is the phase shift induced by
the device undertest.

NOTE: Possible applications: Alignment of 0 phase shift
filters. Comparison of filter attenuation and phase to a
Quality Assurance standard or other specification. Adjust
ment of amplifier. for gain.a-ndphase:spïft. . .

RCB
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RCB

SECTION 5

ALIG:m1ENT

5.1 Perform the initial setup and calibration:·procedure.

5.2 Connect a 1.0:1 VSwR termination to Zl and Z2.

5.3 Remove the cover of the RCB.

5.4 In the RCB-3 or RCB-4 the tuning line tabs may be adjusted
to balance the bridge. Adjust the tuning line tabs and
component lead dress for minimum output across the frequency
range desired. The tuning line tabs are indicated as a ghost
capacitor on Figure 7. The output at the De out port should
be at least 40 dB below the reference output. Reference out
put voltage may be measured by placing a CD-51 detector at Z2.

5.5 The RCB-3/75 has no tuning lines. Component lead dress only
should be adjusted to align the RCB-3/75. The 22 to De out
isolation should be at least 40 dB. See Figure 8.

NOTE: Since the RCB cover plate also provides some distributed
capacity, the cover should be replaced after each adjustment
and all isolation measurements made with the cover in place.

This completes the alignment procedures.
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SWEEP GENERATOR
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FIGURE 1: INITIAL SETUP FOR CALlBRATION
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RCB

_ V REFlECTED l.OSS - - 10 LOG (VS\JR-1 >.SRL -. 20 l.OG10 VREFERENCE - -CYSWR +1)

V REFlECTED SRL INSERTION
V REFERENCE .91L VSWR Vffio.R LOSS

1.12 1 17.40 1.05 -16.3
1.26 2 8.72 1.1 -13·2
1.413· 3 5.85 . 1.2 -10.4
1.585 · 4 4.4~ 1.3 - 8.7
1.778 5 3·57 1.4 - 7.8
1.995 6 3·00 1.5 - 7.0
2.239 7 "2.62 1.6 - 6.4
2.512 8 2·32 1.7 - 5.9
2.818 " 9 2.10 1.8 - 5.5
3.162 " .10 1.92 1.9 - 5·1
3.584 11 1.78 2.0 - 4.8
3.981 12 1.67 " 2.5 - 3·7
4.467 13 1.58 3.0 - 3.0
5.012 14 1.50 3.5 - 2.6
5.623 15 1.43 4.0 - 2.2
6.310 16 1.38 4.5 - 1.9
7.07.9 17 1.33 5 - 1.8
7.943 18 1.29 6 - 1.5
8,931 19 1.25 7 - 1.2

10.00 20 1.22 8 - 1.1
11.22 21 1.20 9 - .96
12.59 22 1.17 10 - .88
14.13 23 1.15 20 - .43
15.85 24 1.13 3° - .29
17.78 25 1.12 40 - .23
19.95 26 1.11
22.39 27 1.09
25~ 12 28 1.08
28.18 29 1.07
31.62 30 1.06
35.48 31 1.058
39.81 32 1.051
44.67 33 1.046
50.12 34 1.041
56.23 35 1.036
63.10 36 1.032
70.79 37 1.029
19.43 38 1.026

FIGURE 5: TABIE OF 3TRUCTURAL RErURN l.OSS
AND mSmTION !.OSS VS VSWR
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FIGURE 6: SETUP FOR DETERMlNING AMPLITUDE AND PHASE CHAi\ACTERISTICS
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c4
0-r"o.- / MONITOR OUT
IJ4'

RF IN

CR1

FIGURE 7: RCB-3 AND RCB- 4 SCHEMATIC

Z2

r----t2
.

C~;~ C3t~
:.~~- ~

Rl \'" R3
Cl ~r

)-0-=-0--/
J1 I R2

DC OUT

DESCRIPTION

Capacitor, feedthru, 1000pF
Cápacitor, fixed, 300pF
Capacitor, fixed, 300 pF
Capacitor,feedthru, 1000pF
*See Paragraph 5.4
*See Paragraph 5.4
Diode, 1N82AG
Diode,. iN82AG
Connector, ENC
Connector, N
Connector, N
Connector, ENC
Connector, N
Resistor, 10Kohm,tW,5%
Resistor, 10Kohm,tw,5%
Resi~tor, 49.9 Ohm'yW,l%
~es~stor, 49.9 ohm'4W,1%

RCB-3- ANI) RCB-4 PliRTS LIST

TEXSCAN
.STOCK NO.

012-002
012-048
012-048
012-002

·A215- 012
A215-012
025-001
025-001
A020-032
020-059
020-059
A020-032
020-059 ·
045-751
045-751
047-009
047-009

CIRCUIT
REF. NO._

Cl
C2 .
C3
c4
C5
c6
CR1
CR2
J1
J2
J3
J4
J5
Rl
R2 ·
R3
R4

RCB 6-7
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De OUT
Cl

I tCRl

r:1

RF m

c4
-.--K ....--e-If-=-·~ MONITOR OUT

FIGUllli 8: ReB-3/75 SCHEMATIC

cmcUIT
REF. NO.

Cl
C2
C3
c4
GIU
CR2
31
32
33
34
35
Rl
R2
R3
R4

6-8

TEXSCAN
STOCK NO.

012- 108
012-108
.- . ..
. . . . ~ :

025-002
025-002
020-011
020-054
020-054
020-011
020-054
046-151
046-151
047-123
047-123

•

DESCRIPI'ION

Capacitor, Factory Selected
Capaci~or, 1000pF
Capacitor, 1000pF
Capacitor, Factory·Selected
Diode, 1N82
Diode, 002
Connector, ENC
Connector, 70 ohm N
Connector, 70 ohm, N
Connector, ENC
Connector, 70 ohm, N
Resistor, 10KOhm,tW,5%
Resistor, 10Kohm'2W,5%
Resistor,75 ohm,tw,l%
Resistor, 75 ohm,tw,l%

RCB



CONDICTIONS OF SALE

Determination of prices, terms, conditions of sale, and final acceptance
of orders are made only at our plant in Indianapolis, Indiana.

All prices are F.O.B. Indianapolis, Indiana, USA.

Terms in the United States and Canada are Net 30 days if credit has been
arranged.

Terms throughout the rest of the free world are arranged with Texscan's
area representative.

SERVICE AND PARTS

Repair service is available at our plant in Indianapolis, Indiana. Before
returning an instrument for repair, please write to us, requesting a
Returned Material Authorization. On receipt of shipping authorization,
forward the instrument prepaid. Care should be taken in packing the
instrument to insure protectiort in transit. Also, state the type ani
serial number of the instrument, date of purchase, and details con
cerning the difficulty.

Repair parts may be ordered from our home plant or through our sales
representatives. When ordering repair parts, please specify the part
number and description of the item, and the type and serial number of
the instrument in which it is used.

TEXSCAN RECOMMENDS FACTORY REPAIR OF RF CIRCUITS

If failure occurs in an RF section of any TEXSCAN test instrument,
TEXSCAN recommends that the complete instrument be returned to the
factory for repair and calibration. Replacement of an RF assembly
or component may result in failure of the instrument to meet its pub
lis~ed' specifications and failure to perform within its &esign
capabilities. TEXSCAN- Customer Service persQnnel are experienced in
the repair and calibration of the complete line of TEXSCAN test inotru
ments. When practical, updated improvements can be included in the
reapired instrument.

SPECIFICATION CHANGES

The right is reserved to change the published specifications of equip
ment at any time, and to furnish merchandise in accordance with current
specifications without incurrlng any liability to modify equipment
previously solde



WARRANTY

Products manufactured by Texscan Corporation are warranted against
defective materials and workmanship for one year from date of ship
ment. Any instrument or component which has been found to be
defective during this one-year period will be repaired or replaced
without charge except for vacuum tubes or batteries which have
given normal service. No other warranty is expressed or implied.

ORDERJNG INFORMATION

In the United States and Canada, please order through YOur 10cal
representative or directly with the factory. Your factory
trained representative can supply technical data and latest
price and delivery quotations.

The factory address is: TEXSCAN CORPORATION
2446 North Shadeland Avenue
Indianapolis, Indiana 46219
Phone: 317-357-8781
TWX: 810-341-)184
Cable Address: TEXSCAN

In West ern Europe, please order through your local representative.
who can supply technical assistance and up-to-date price and
delivery information.

Complete addresses and telephone numbers of TeXscan's sales
representatives are listed on the outside back cover of the
catalogue.

SHIPPJNG INSTRUCTIONS

Unless specific instructions accompany the order, we shall use
our own judgment as to the best method of shipment. Unless other
wise speeified, normal shipments will be by air freight or air
expresse Small items are sent via pareel post. The listed price
for our products :include the packing, but does not include the
eost of shipping.
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