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ELECTRICAL TESTS

Test Reference

Electrical Tests - Specification
SC-A-46801-B

Ref. Para. C-4d(l) -~ Input
Impedance

Ref. Para. C-4b, C-4d(l)(a),
C-4d(2), C-4e, C-4h(l),
C-4h(2) -~ Gain

Ref. Para. C-4f and C-4k ~--
Noise Figure

Ref., Para. C-4g -- Intermodulation

"Ref. Para. C-4h -- Isolation

of Outputs

Ref. Para. C-4a and C-40 --
AGC Supply Requirements
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1.0  ELECTRICAL TESTS
Note: During the tests described in this section all unused
RF connectors shall be terminated with 50 ohm and
all connector shells shall be grounded by strapping
their ground terminals to chassis.

1.1 Input Impedance - ref. para. C-4d(l)

1.1.1 Test Equipment

No. Used Description Model
1 RX Bridge Boonton 250 A or equivalent
50 ohm Coax
Terminators

1.1.2 Test Set-up Block Diagram -

input '
RX Brid 2%k | conplo
ridge—g &~ coupler
7\{ T—under test

Note: Make leads between RX Bridge and Multicoupler
as short as possible. -Terminate all outputs with
50 ohms. v

1.1.3 PROCEDURE:
Measure the input impedance of the multicoupler using the Boonton

250A RX Bridge connected as shown in para. 1.1.2. Take measure-
ments at 2,4,8,16, and 30 MHz. Enter the readings in the table be- -

low.
. Freq (MHz) ‘ R(a) C (pf)
2 | KR T
4 52 : - S55.
8 ~ 27
16 S — /-

1.1.4 Test Equipment

No. Used Description Model (or equivalent)
: 1l - Signal Generator HP-606A
1 - . 1 db Step Attenuator HP-355C

I RF Millivoltmeter Boonton 91C



1.1.5

1.1.6.1

1.1.6.2

1.1.6.3

1.1.6.4

101.6.5

1.2

Test Set-Up Block Diagram

3 db

RF Milli-

Signal

o

Voltmeter

Gen [T LAuen

Multi-

L coupler
under test

Note: Make leads from Attenuator to Multicoupler and
RF Millivoltmeter probe as short as possible.

PROCEDURE:

Set Signal Generator to 2MHz and with the Multicoupler disconnected
set the Generator level so that the RF Millivoltmeter reads 2 millivolts.

Reconnect the Multicoupler and read the voltage level indicated on the
millivoltmeter. Enter this reading in the table below.

Repeat paragraphs 1.1.6.1 and 1.1.6.2 with generator level set so that
the RF Millivoltmeter reads 20 mv, 200 mv, and 2.0 volts (para.l.l.6.1)

Open Circuit Generator Level

Freq (MHz) 72 mv 20 mv 200 mv 2.0 volts
2 ..;/ ‘ "7/ -’ 1‘& 7 ..;j. ’.“ ;’n’ ..'i .[l
¢ 9 o o
I Jasy o A S 4

16 (oo . , 7S
30 100 i < &

Repeat paragraphs 1.1.6.1 through 1.1.6.3 at 4,8,16, and 30 MHZ.

If no significant change occurs in the significant figures of the measure-
ments, the input impedance is independent of level.

Gain ref. para CA-b, C-4d(l)(a), C-4d(2), C-4e, C-4h(l), C-4h(2)



1.2.1 Test Equipment

No. Used Description Model
1 Signal Generator HP-606 A or equivalen
1 Oscilloscope Tektronix 5414 or equivalent
1 1 db step Attenuator HP-355C or equ.ivalent
1 RF Millivoltmeter Boonton 91C or equivalent
7 50 ohm Coax Termina-
tor
1 20 ohm Coax Terminator
1 125 ohm Coax Terminator
1 51 ohm 1/2 watt compo-

sition Resistor

1,2.2 Test Set-Up Block Diagram

¢ 6 db '
‘ Input
Signal { €
s < ?_Atten:ﬁ) J_aCkCL' Y \l]‘\l LALl output
Generator ' Multicoupler o, ?te minatec
AN
- 4 S<—
under 172 T
(¢
} WV A\ N\ 1
Note: Make leads between the 173 %
attenuator and the Multi~ S { <
coupler as short as pos-
sible. < o S ¢
T
s/ L
X<
i
RF Millivoltmeter is used | : } !
to measure input and out~ | . : y
put levels .. ' < &
T3
i
1 —




1.2.3

1.2.3.1
1.2.3.2
1.2.3.3
1.2.3.4
1.2.3.5'

1.2.3.6

1.2.3.7

1.2.3.8

1.2.3.9

1.2.3.10

1.2.3.11 -

PROCEDURE:

Connect the test equipment as shown in paragraph 1.2.2 with all out-
puts terminated in 50 ohms.

Set the generator to 2 MHz and using the RF millivoltmeter set the level
into the multicoupler at 100 millivolts.

Using the RF millivoltmeter measure the output level at each output
jack and enter these readings in the table at the end of this section.

Repeat paragraph 1.2.3.3 with the output being measured terminated
into 20 ohms.

Repeat paragraph 1.2.3.3 with the output being measured terminated
into 125 ohms.

Repeat paragraphs 1.2.3.1 through 1.2.3.5 with the input to the Multi-
coupler shunted with a 50 ohm coax terminator. (25 ohm source im-~
pedance). '

Repeat paragraphs 1.2.3.1 through 1.2.3.5 with the 51 ohm composi- ‘
tion resistor in series with the mput to the Multicoupler. (100 ohm
source impedance).

Note: Be sure that input level is measured directly at the
input terminals AFTER the 51 ohm resistor.

Repeat paragraph 1.2.3.1and 1.2.3.2 .

' With the Oscilloscope c}oi'mevcted to one of the outputs increase the
generator level until the output of the Multicoupler just limits.

Using the RF-millivoltmeter, measure the input level to the Multi -
coupler and enter this measurement in the table at the end of this
section.

Repeat paragraphs 1.2.3.1 through 1.2.3.11 at 4,8,16, and 30 MHz.

Paragraph 1.2.3.3

Freq(MHz) | Chanl Chan 2 |Chan3 | Chan 4 | Chan5 |Chan
2 / 3 D ! 20 ey /.30 R
4 PRclc: ct ) PR= A - R
8 /3 2 122 o=z Ls R
16 S T IR PR 7 v
30 R A /’ AP e S5 l S




Paragraph 1l

.2.3.4

Fregq(MHz) | Chanl | Chan2 | Chan3 | Chan4 { Chan 5 | Chan &
2 VAL o ST T7.85 | 7. e
4 705 %o | gy $6 | 79 &2«
° 7 | o | 7y | e | 27 | &
16 T g2 2 & -/ o
39 i o4 193 | &2 | Yo | v¥

Paragraph 1

.2.3.5

Freg(MHz) | Chanl | Chan2 | Chan3 | Chan 4 | Chan 5 | Chan 6
| /ST | /8 Co | e | e VLT
[92 | /97 | /92 74 1 /99 12000

8 /20 | ) F0 /2 (9 1 /87 | 1T
16 20 o | oo DAL | Do |21
30 12e3 (261 |zse | =07 | 247 |27

Freqg(MHz)

Chan 1

Parégraph 1
Chan 2

Chan 3

Chan 4

Chan

.2.3.6 (50 ohm,anerminations)

S

Chan

6

2 /20 | )20 | 131 | 18> | 429 | 12
4 /33 (122 | /37 | yae | g=a |

8 /37 | /37 [rao | g 9 g
16 /4 S Sl I °

30 aa /7. 1 1 -

Freg(MHz) -

Chan 1

20 ohm Terminations

1 Chan 2

”.Chan3

2 A Y e 7 s o
4 7 S ERE -
8 A T “/ y & =7 7 N
16 S e i / 3
30 Gt o G G Ty <

Chan 1

12'5 ohm Terminations

Chan 2

Freg(MHz) Chan3 | Chan 4 | Chan 5 | Chan 5
2 I S Sy g ‘
4 (9 | : ”
8 T /
16 D10 S o N
30 245 a4 Do 7 SRS




Paragraph 1.2.3.7

50 ohm Terminations

Freq(MHz) | Chanl

Chan 2

* Chan 3

| Chan 5| Chan 6

2

A e+ e e

4

130

1308 1

/37

/50 s

e

o~

/32 | /331 /20 | JTg 5 ] =2
8 I3 (131 1 13n ez | 130 | 12/
1 (41 /g0 i /4 O LET Ll

30

/72

7D

1</

e,

. 20 ohm Terminations .

Freq(MHz)! Chanl

/&

Chan 2 Chan 3

7g

-

A 17 | %o VLR L 7y =
8 7 7Y 77 7Y 97 )
PR § . Ve o
2 N E I - R Y
30 | 99 .94 . 95 &% 70 | -
125 ohm Terminations
Freq(MHz) % Chanl ! Chan 2 -Chan3 | Chan4{ Chan 5| Chan 6
| j " . : ,
2 &7 el S SR g
! 2 - S o
4 / (?/' ‘ /_67/) / 3/2 / :"m, RVANES. f DR
! ) [ i ; N
8 [0 (1Yo | 1T0 AL9) LIES )9S
16 207 (RDY 1207 1208 204 sz,
ad LGOI [
30 1250 sToe A Tty L

2¢2




1.3

1.3.1.

1.3.2.

Paragraph 1.2.3.11

Input Level at Limiting Point

Freg (MHz)
' >
2 Ql S;
a0
4 ~
8 :2-/(;)/
30 /.7

Noise Figure ‘

Ref paragraphs C-4f and C-4k of SC-A-46801-B

Equipment
No, Used Description .
1 Noise Generator
(Noise Diode 5722)
1 1 db step Attenuator
1 Broadband Pre'amp.
-5 50 Coax Terminator
1 Selective Microvoltmeter
BLOCK DIAGRAM
Noise . Multi- ! ’ re-—
Generator[P ¢l coupler [P~ Atten Amp
L

Model Iolerance
TMCR or equivalent
HP-355C or equivalent
TMCR PA-001 or equivalent
Rohde & orrequivalent
- Schwarz
10KHz to MHz
Type USVH
Selective .
_"I\f‘f_ Microvoltmeter 5
!
|




1.3.3

1.3.3.1

103.3‘2

1.3.3.3

1.3.3.4

1.3.3.5

1.3.3.6

1.3.3.7

1.3.3.8

1.3.3.9

PROCEDURE
Connect test equipment as shown in paragraph 1.3.2.
Note: 1. All leads must be as short as possible

2. Any one of the six Multicoupler outputs
may be used.

Turn the Multicoupler on, the Noise Generator off, and the Attenu-
ator to 0 db.

Tune the selective microvoltmeter to 2.0 MHz.

Note and record the "average" reading of the meter in the table
at the end of this section.

Switch the attenuator to the 3 db position.

Turn on the noise generator and adjust the noise output until the
indication on the 'meter is the same as in paragraph 1.3.3.4.

Note and record the current indicated on the noise generator meter
in the table at the end of this section.

Repeat paragraphs 1.3.3.1 through 1.3.3.7 at 4, 8, 16, and 30 MHz.

The Multicoupler Noise Factor (NFm) and in turn the "Spot" Noise
Figure (Fm) can be determined from the following equations:

a. NFm = 1000 I (where I = is the noise dlode current obtained
inl.3.3.7)

b, Fm =10 Log;y NFm

¢. Enter the calculated Spot Noise- Figure in the table at the
end of this section,



1.3.3.10 The average Multicoupler Noise Figure (F) is then found in a
manner indicated in the example below (Plot on data sheet at
the end of this section).

For example consider

f(MHz) ’ Fm

2 4.9
4 3.6
8 3.5
16 3.6
5.6
5.7

24
30

Noise Figure (db)
(4]
1 (1

2 4 8 16 24 . 30
Frequency (MHz)

Straight lines are drawn which will in any case include sufficient
area to cover all points.

Then the average Noise Figure represented by the straight lines
is calculated

Area = (4.5) (30-2) +1/2 [2.1 x (30-20]]
= 126 +10.5 = 136.5 |

Favg= Area = 136.5 _ 4.87 db
| 30-2 28




1.3.3.11 ~ The noise figure for two Multicouplers in cascade may be determined
- by repeating the steps above or may be calculated from

NF_ = NF} + NF,- |
Gy
| where NPC = Noise Figure of cascaded Multicouplers
NF1 = Noise Figure of lst Multicoupler
NF, = Noise Figure of 2nd Multicoupler
Gl = Power gain of lst Multicoupler

Enter value in space provided on data sheet.

Paral,3.3.4 . Para.1.3.3.7
| Noise Generator
Fregq. KR Current - '
(MHz) Ref, Reading (System 1 ma)
2 | 5 A4
4 sival +. S
8 - 5K 4, 5
16 g 4,9
30 3. 7 52z
| Paragraph 1.3.3,9 TN
Freg (MHz) | ..:~Noise Pigure/\& bj
2 603
4 | ¢ 53
8 ' “.53
.16 | -, 7.0
30 7,14

10



- USE SPACE BELOW FOR CALCULATIONS -
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PARAGRAPH 1.3.3.10

9 , -
) [ |, R
| | ! - —e
8 |— —~ ' N S S S S,
| | I
i o H ——~-:———4
. I ‘ ‘
g ° | i
2 g
[
%
- 4
z!
3 %
i |
2 |
‘1 : |
| N
L L Lo
2 4 8 16 24 30
Frequency (MHz)
Average Multicoupler Noise Figure = ' é ’ 8 5

--Use Space Below for Calculations -~

@GN + () + (KNS + (£)ia) + (N2 i) _
' ' g

/CR + .S+ IBF2+7 419

2% T Eess
/6%.0
N
13.0
2.0
7.0
/.4 . 12




PARAGRAPH 1.3.3.11

Noise Figure for Two Multicouplers in Cascade =

-- Use Space Below for Calculations ==

13




1.4 INTERMODULATION

Ref paragraph C-4g of SC-A-46801-B

1.4.1 - EQUIPMENT
No. Used Description Model Tolerance
2 Signal Generator HP 606 A or equivalent
1 Low Pass Filter with _ _
fcof 2.5 MHz
1 Low Pass Filter with - _
fcof 9.0 MHz
2 1 db step attenuators HP-355C or equivalent
1 10 db step attenuator HP-355D or equivalent
1 RF Millivoltmeter Boonton 91C "
1 . RF Selective Volt- - Rhode & "
meter . Schworz
1.4.2 BLOCK DIAGRAM
fc=2.5 MHz v
Signal Low jl
SO oSt Atten ——
Generator® HF3sSF |
2.5 MHz 6 db
Multi- s l.r .
F——ad coupler Lo -~ 1oelective
T pﬁderptes righteniy E‘i Voltmeter
10 db
9.0 MHz 6 db
fc=9.0 MHz
Signal Low
N pass 2% Atten
Generator Filte
RF Milli-
voltmeter

1.4.3  PROCEDURE:

1.4.3.1 Connect test equipment as shown in 1;4.2. Adjust the signal genera-
tor driving the 2.5 MHz low pass filter to 2.5 MHz . Adjust the
other signal generator to 9.0 MHz,

14 -



1.4.3.2.

1.4.3.3

1.4.3.4

1.4.3.5

1.4.3.6

1.4.3.7

1.4.3.8

1.4.3.9

1.4.3.10

10403.11

Switch the 2.5 MHz signal generator output level to less than =60 dbv
and adjust the 9.0 MHz signal generator output to 0.5 VRMS as indi-
cated by the RF Millivoltmeter.

Switch the 9.0 MHz signal generator output level to less than 60 dbv
and adjust the 2.5 MHz signal level to 0.5 VRMS as indicated by the
RF Millivoltmeter.

Switch the 9.0 MHz signal generator level back to the position which
produced the 9.5 VRMS signal. The total input as indicated by the
RF millivoltmeter will be approximately 1 VRMS.

Adjust the RF Selective Voltmeter to measure the 9.0 MHz signal
level at the Multicoupler output. Note and record this level on the
data sheet. (Reference Level).

Tune the RF Selective Voltmeter to the frequencies indicated on the
data sheet. Measure and record the output levels.

Remove the 2.5 MHz low pass filter and the 10 db step attenuator from
the test setup and place the 2.5 MHz low pass filter in the position
from which the 10 db step attenuator was removed. Connect the 2.5
MHz signal generator directly to the 1 db step attenuator, bypassing
the original location of the 2.5 MHz low pass filter.

Repeat paragraph 1.4.3.3 except set the 2.5 MHz level to 1.0 vrms.

Using the switch attenuator on the 2.5 MHz signal generator decrease
the level 120 db.

Tune the RF selective voltmeter to the 2.5 MHz signal.
Increase the 9 MHz signal generator output until the level indicated by

the RF selective voltmeter drops 3 db. Enter the level required on the
data sheet.

PARAGRAPH 1.4.3.5

Reference Level (f}) +0,8 db

15



Freq (MHz
2.5

4.0
5.0
6.5
11.5
14.0
15.5

18.0
20.5

PARAGRAPH 1.4.3,6
Product
fa
f]-2f,
21,
fl - fz
fl + fz
£ + 2f,
Zfl
Zf1 + fz

Cntnnsd |
Level (db)
-.25
- (3
£-70
<-109
- 64
-63
~61.5
—-¢
-62

Note: The 2.5 MHz signal level should be approximately equal

to the 9.0 MHz signal level.

The other signal levels

should be at least 60 db down from either the 9.0 or 2.5
MHz signal level. :

Level required to desensitize unit 3 db =

PARAGRAPH 1.4.3.11

16
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'ISOLATION OF OUTPUTS Ref C4h

1.5
1.5.1 TEST EQUIPMENT
No. Used Description Model
S Signal Generator HP 606A or equivalent
1 RF Millivoltmeter Boonton 91C or "
6 50 ohm Coax Termina- - - .
tors
1.5.2 BLOCK DIAGRAM
Qutputs (6)
. Signal
b Generator
Q2 u .
: I — .
0 M .
Input * S :
3 5 . < } RF
2 Millivoltmeter
1.5.3 PROCEDURE:
1.5§.3.1 Connect all ground terminals together and to chassis with heavy
buss wire. e '
Connect the signal generator to any one of the output jacks. Terminate
the input and all other outputs with 50 ohms.
1.5.3.2 Adjust the signal generator to 2 MHz and using the RF Millivoltmeter, _
set the generator output level to 1.0 volts. N
1.5.3.3 | Connect the RF millivoltmeter to each of the other five outputs. (Keep-
ing outputs terminated into 50 ohms) and measure the relative level
in db. Enter the values in the Table.
1.5.3.4 Repeat paragraphs 1.5.3.2 through 1.5.3.3 as desired with the signal
generator connected to any one of the other output jacks.
1.5.3.5

Repeat paragraphs 1.5.3.2 through 1.5.3.4 at 4,8,16, and 30 MHz.

17



Paragraph 1.5.3.3

. Channel Z_' Channel _‘_3_ Channel _‘f_ Channel _3—: Channel _é
Freq(MHz) Level (db) Level (db) Level (db) Level (db) Level (db)

2 s4 53.% 534 53.5 53
4 S3 53 5% 53,5 53,5
g Y2 5! 5 ey, 5/
16 A4 46 e R 4/,
30 40. 5 42 92,5 92,8 <4

Paragraph 1.5.3.4

Channel !_ ' Channel 2 Channel & Channel_$  Channel &

Freq(MHz) Level (db) Level (db) Level (db) Level (db) Level (db)
2 S$55  S¢ S6G_ &¢ 5
4. 5 S _ 515 548 _ 54
8 52 52 S/ & S5 52

16 47 AL A 44 4L.&
30 45 45 Q& L 98 4

18.



1.6 AC_SUPPLY REQUIREMENTS

Ref Paragraph C-4a, C-4o0

1.6.1 EQUIPMENT

No. Used Description .. Model
1 115 V variable frequency Heath Kit Model AA-81
power source Power amplifier or equiv.
1 60 Hz variable voltage Hp 200 CD Wide Range
. power source Oscillator or equiv,
1 Frequency Counter HP5233L or equivalent
1 A C Voltmeter HP410C or equivalent
-1 . DC Voltmeter . HP 410 C or equivalent
1 1 K ohm Resistor
1 100‘ohm Reéistor

" 1.6.2 BLOCK DIAGRAM

A AC
Power VIVM
Source
Power IN Multi-
_ ' coupler
21k ohm
Counter
2100 ohm PC
VIVM -
<

1.6.3 PROCEDURE:

1,6.3.1 With the Variable Voltage source supplying power to the Multicoupler,
adjust the supply voltage to 104 VAC as indicated by the AC Voltmeter.

19



1.6.3.2

1.6.3.3

1.6.3 .4

1.6.3.5

1.6.3.6

2.2

2.2.1

2.2.2

With the DC Voltmeter. measure the output voltage of the Multicoupler
power supply. Enter the results on the data sheet.

Repeét paragraph 1.6.3.1and 1.6.3.2 at 115 volts and 126 volts.
With the variable frequency power source supplying power to the
Multicoupler, adjust the supply frequency to 47 Hz as indicated by

the counter.

With the DC Voltmeter, measure the output voltage of the Multicoupler
power supply. Enter the results on the data sheet.

Repeat para. 1.6.3.4 and 1.6.3.5 at 60 and 63 Hz.

AC Input(Volts) DC Output(Voits) _AC Input (Hz) DC OQutput(Volts)

104 ‘ 2 Y 47 _293
115 _243 60 243
126 295 - &3 243

Note: DC output voltage should be approximately the same for
all measurements and if so, the rest of the electrical tests
should not be affected by the variations of supply volt-
age and frequency.

ENVIRONMENTAL TESTS

ELEVATION TESTS

Elevation Tests shall be made as specified in Paragraph D-10a of
SC-A-46801-B.

TEMPERATURE TESTS

The equipment shall be subjectadto the temperature cycle shown on
MIL-STD-169 as required by Paragraph D-10b of SC-A-46801-B with
the following modification: - ’

Step 2A shall be limited to 4 hours per Paragraph C-8b(2) .

:  wew

Steps 3,5,7, and 9 are to be eliminated per Note 3 of MIL-STD-169.

20



2.2.3.
2.2.4

2.3

Step 4 is to be run at a temperature of 122° F + 3° F (50°) for a
duration of no more than 4 hours per Paragraph C-8b (1) of SC-A-46801~B.

Electrical Tests are to be performed during steps 4,8, and 10.

MOISTURE RESISTANT TESTS

Moisture Resistant Tests shall be made as specified in Paragraph
D-10c of SC-A-46801~-B.

-2r



