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8 Checking the Specifications

8.1 Introduction

This chapter describes methods for checking important specifications and functions.
Specifications and functions which can be checked by the user without special instructions or
which are automatically checked by test routines built-in to the instrument are excluded.

Unless stated otherwiss, the tests should be carried out in a temperate laberatory climate at an
ambient temperature of 23 "C + 3 'C after allowing the instrument to warm up for the specified
period.

The checking of the spacification serves to establish whether the indicated or displayed
measurement value is within the specified error limits. This can only be established without
reservation if the error in the measuring equipment used is negligible. The error in the
measuring equipment used is added to the error of the device under test when assessing
conformance to the specified error limits (iEC Publication 359).

This can be ilustrated using symmetrical error limits as an exampie:

If the error in the measuring equipment used is + (m) and the specified error limits for the device
under test are £ (g), then:

- if the fimit £ (e + m) is exceeded, the specified error limits have certainly been exceeded:
- ifthe limit £ (e - m} is not excesded, the spacified error limits have certainly not been
exceeded.

Adjustment of the device under test should only be made if the specified error limits () have
definitely been exceeded when the measurement error (m) is taken into account.

Safety test

First check the protective ground connector and the insulation resistance. See chapter 2.1.1.
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8.2 Measuring Equipment

Recommended measuring equipment for standard checks

Instrument Requirements Rscommended type Manufacturer
Frequency counter Accuracy at 10 MHz: Any Any

< 0.03Hz
Synthesizer 10 MHz to (3.2) 26.5 GHz | SNA-(20)/23 + TG-(20)/23 WaG

or 83640 HP

Milliwatt power meter Frequency range DC to EPM-1 (BN 564/01} with WEG

300 MHz with TK-10 probe (BN 572/01)

50 {3 N adapter
l.evel generator Zg=50 Qand 75 Q PSM-39 or W&G

1 to 22 MHz; +9 dBm PS-19 with ZA-5075
Power meter with 10 MHz to 26.5 GHz 438A HP
Power Sensor 1 0t0-30dBm; PC 3.5 8485A HP
Precision attenuator 5. 10, 20, 30, 40 dB DG-1405 WEG
pads 3 to 30 MHz DG-1410

N connectors DG-1420

Zo=750 DG-1430

DG-1440

Attenuator pad 10 dB; 50 £; 1o 22 GHz; 84493C; Option 016 HP

PC 35
Terminating resistor 50£); 010265 GHz 8090; Option 011 HP

PC 3.5 ()
Zo matching pad N 75 £ (f) to N 80 £ {m) ZA-5075, BN 925/03 WE&G
Adapter EPC to N{f) 5885 WaG
Adapter EPC to PC 3.5 (m} S 896 Wa3a
Adapter PC35{ltoPC3.5(H S 884 W&G
Adapter N(F) to N(f), 50 £ 53 K 101-KGO A3 Rosenberger
Adapter N(m) to BNC(f), 50 {2 S 848 W&G
Adapter N{f) to BNC{m), 50 2 51 5 153-Ko0 Rosenbarger
Adapter N{m) ta BNC(f, 75 2 73 5 171-K00 Rosenberger
Cable, 61 cm PC35to PC35{m-m) 11500k HP
Cables N 50 £ BNC 75 {2 K xxx W&aQ
1 Power Meter and Power Sensors must be calibrated together.
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8 Measuring Equipment

Further measuring equipment required for the additional tests in

chapter 8.10

Instrument Hequirements Recommended type Manufacturer
Network analyzer Scalar 8757E HP
2nd synthesizer 10 MHz to 26.5 GHz 83640 HP
Return loss bridge with calibrated standards 850278 HP
Directional coupler 1.7 GHz to 26.5 GHz Type no. 4227-16 NARDA
Power splitter 50 ;N connectors Type 1870A Woeinschel

18 GHz
Low-pass filter frim: 900 MHz; Type 2001.17F Suhner

a = 60 dB/octave 987-6500.340 WEaG
Low-pass filter flim: 1400 MHz; Type 2001.17G Suhner

a = 60 dB/octave 987-6500.353 WE&G
Low-pass filter fim: 2100 MHz; Type 2002.17B Suhner

a = 60 dB/octave 987-6500.337 WaG
Low-pass fitter fim: 14 MHz; 0987-6500.324 We&G

a = 60 dB/octave
2 Attenuator pads 10dB /50 Q (mh) Type 44; 0o 18 GHz Woeinschel
Attenuator pad 6 dB; SMA 4138060000 Radiail

0000-7668.351 W&G

2 Isolators 20 dB isolation; 410 8 GHz | Type no. 4914 NARDA
2 Isolators 16 dB isolation; Type no. 4846 NARDA

B to 18 GHz

Adapters

The adapters required between the varicus connector systems {BNC, N, PC3.5, EPC) are not
specially indicated in the following test setups (diagrams and text}. Varicus combinations can
often be used. if certain adapter types are stated, these adapters should be used.
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8.3

8-4

Frequency Accuracy

Method 1
Test setup
Output Ref. Freg. l————————-
10 MHz
D.UT. Frequency
counter

Fig. 8-1  Test setup 1 for frequency accuracy
Equipment required
1 frequency counter {accuracy at 10 MHz: < 2 0.03 Hz)

Measurement

Measure the 10 MHz output.  Specified error limit () after adjustment: 10 MHz £ 0.1 Hz
Specified error limit (e) after 1 year: 10 MHz £ 0.6 Mz

Method 2

Equipment required

1 Oscilloscope, 2-channel, fj, 2 10 MHz
1 Frequency standard f = 10 MHz £ 0.01 Hz

Test setup

Qutput Ref. Freq. |—————————
10 MHz 10 MHz

Oscilloscope freq. standard

I | |

DT,

Fig. 8-2  Test setup 2 for frequency accuracy

Connect the 10 MHz standard frequency output of the D.U.T. to channe! A of the oscilloscope.
Connect the 10 MHz frequency standard to channel B of the oscilloscope.

Instrument settings

Oscilloscope: XY mode

Measurement

Select the sensitivity of channel A and channel B of the ocilloscope such that the display is as
close to a circle as possible. The apparent rotation of the displayed Lissajous figure should not
be more than one revolution in 10 s after adjustmant or one revolution in 2 s after one year.
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8 External CAL Output Level Accuracy

8.4 External CAL Output Level Accuracy

Equipment required
1 Milliwatt power meter (50 Q) EPM-1; 564/01

with probe (50 Q) TK-10; 572/01
1 Level generator PSM-39
1 30 dB attenuator pad DG-1430
1 Zy matching pad ZA5075,925/03

Test setup 1

N{f)-N(f)
Level gen.

W&G
WE&G
WE&G
W&G
W&G

Cabile 1 (750) \
Output 75 £ 75/ 50 QF1 TK-10

Fig. 8-3  Testsetup 1 for external CAL output level accuracy

Test setup 2

Fig. 8-4  Test setup 2 for external CAL output level accuracy

initial instrument settings

EPM-1,50 Q. 0dBm, Ry, =50 Q

Level generator:21.99 MHz, +5.8 dBm, Ry, = 75 Q
D.UT.: PRESET, SPECTRUM ANALYSIS (CW)

Set permanent operation of CAL output:

Connect an external PC keyboard to the D.U.T, [1].
Press Alt + F10, then press ENTER (switch to DOS mods)

1

I

Further entries: set calout = 1 ENTER

EPM-1
50 Q

N(f)-BNC(m)
N

If necessary, change the keyboard driver (see chapter 4.10).

r= - CAL
Level gen. N(f}‘N(f) ; D.U.T.
Cable 1 (75Q) Lo
Quiput 75 Q. ——_L—i 30dB H75/ 50 Qfﬂw INPUT
' 895

k ENTER (returns to measurement program)

--> Permanent operation is now available but not activated.
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Further DT settings:

FCENT: 21.99 MHz
FSPAN: 0 Hz
REFERENCE: -29.5 dBm
SCALE: 10 dB
RBW: 1 kHz
VBW: 10 Hz
SWT: 25ms
ATTN: 10 d3

Measurement
Provide a reference signal:

Calibrate the EPM-1.

Test setup 1 as in figure 8-3.

Adjust the output level of the level generator so that the EPM-1 displays a value as near as
possible to 0.00 dBm. Note the difference between the displayed value and 0.00 dBm as "X;".

Measure the reference signal:

Test setup 2 as in figure 8-4, with connaction from ZA-5075 to the INPUT of the D.U.T. The same
ZA-5075 must be used as was used in test setup 1!

Activate the ABS and REL markers (Press "MKR" key twice).

The screen displays the reference signal as a line at about -30 dBm.

Use the MARKER / MARKER UPDATE softkeys to set the ABS marker to HOLD. Press "RTN"
to return to the main menu.

The reference signal is now stored.

Measure the calibration source:

Connect the CAL output [11] of the D.U.T to the INPUT using cable 2 {N). The same cable must
be used as was used for the reference measurement!

Activate the CAL output permanently from the CAL menu: Press "CAL.OUTPUT ACTIVE" then
"RTN".

The screen display shows the CAL output signa! as a relative value at about -30 dBm.

Note the refative value as "X,".

-> Nominal value = X5 - X,

Specified error limit (o). £+0.10dB
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8.5 Scaling Error

Equipment required

1 level generator 10 MHz PSM-39 WEG
1 § dB attenuator pad: DG-1405 W&G
1 10 dB attenuator pad: DG-1410 WA&G
1 20 dB attenuator pad. DG-1420 W&G
1 30 dB attenuator pad: DG-1430 W&G
1 40 dB attenuator pad: DG-1440 WaG
1 Zy matching pad 50 (/75 Q ZA 5075, BN925/03 WaG
Test setup
D.UT. Level gen.
INPUT Output 750

50/75 Qf-— DG-xy

Fig. 8-5  Test setup for scaling error

Instrument settings

Level generator:Zy: 75O
Frequency: 10 MHz
Level: +9 dBm
D.UT: PRESET, SPECTRUM ANALYSIS (CW)
FCENT: 10 MHz
FSPAN: 0Hz
REFERENCE: 5 dBm
SCALE: 100 dB
RBW: 1 kHz
VBW: 10 Hz
SWT: 100 ms
ATTN: 30dB
DG-xy: 0 ... 60 dB (as specified below)
Measurement

Reference measurement:

Make a measurement without an attenuator pad (DG-xy = 0 dB).

Measured value: approx. 2 dBm.

Use the MARKER TRANSF / ABS-->REF softkeys to set the line to the reference line.

Activate the ABS and REL markers (press "MKR" twice).
Use the MARKER / MARKER UPDATE softkeys to set the ABS marker to HOLD. Press "RTN"

to return to the main menu.
The reference signal is now stored.
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Scaling:

Insert the attenuator pads corresponding to the X values in the table and compare the REL level
displayed by the D.U.T. with the specified arror limits. Up to two attenuator pads may be

connected in series.

X/dB 5 10 15 20 30 40 50 &0
Error fimits™ 0.2 04 |05 | 05 |05 ] 05 05| 05
(2)/dB

*Valid for Tomp, = 20 t0 26 °C
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8 Aftenuator Error

8.6

Attenuator Error

Equipment required
1 level generator PSM-39 WE&G

Test setup

D.UT Level gen.

INPUT Cutput 500

Fig. 8-6  Test setup for attenuator error

Instrument settings

Level generator.Z: 50 Q
‘ Frequency: 10 MHz

Level: -20 dBm

D.U.T.: PRESET, SPECTRUM ANALYSIS (CW)
FCENT: 10 MHz
FSPAN: 0 Mz
REFERENCE: -19 dBm
SCALE: 10 dB
RBW: 1 kHz
VBW: 10 Hz
SWT: 25 ms
ATTN: 10dB

AUTO CAL: OFF

Measurement

_Reference measurement:

Make a measurement using the above test setup and settings

Activate the ABS and REL markers (press "MKR" twice).

Use the MARKER TRANSF / ABS-->REF softkeys to set the line to the reference line.
Use the MARKER / MARKER UPDATE softkeys to set the ABS marker to HOLD.

The reference signal is now stored.

Attenuator measurement:

Set the input attenuator ATTN to the X values given in the table (use the arrow keys, except for
0 dB: "0" "ENTER") and compare the REL level displayed by the D.U.T with the specified error

limits.

X (ATTN / dB) 0 0 |20 30 40 50 60 65
Error fimits 05 [Ref.| 11 | 061 091 20| 157 2.0
(e)/dB

89
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8.7 Frequency Response

Equipment required

1 Synthesizer TG-20 /-23 WaG
or 83640 HP

1 Power Mater with 438A HP

1 Power Sensor B485A HP

1 10 dB attenuator pad 8493C; Option 010 HP

1 Cable, 61 cm 11500 E HP

1 Adapter PC3.5 for SNA 5896 W&G

Test setup

Reference frequency synchronization

L $896

Synthesizer DU.T.
b 1
Qutput 50Q Cable type 11500 10dB (m 3 INPUT
A\
A
\

Fig. 8-7  Test setup for frequency response measurement
Instrument settings
FPower Meter: Mode: dBm
Synthesizer: FREQUENCY CENTER: see { in table

FREQUENCY SPAN: O Hz

SWEEF, SINGL

POWER LEVEL: approx. -7 dBm
D.UT: PRESET, SPECTRUM ANALYSIS (CW)

FCENT. - ses fintable

FSPAN: O Hz

REFERENCE: -17 dBm

SCALE: 10 dB

ABW: 30 kHz

VBW: 1 kHz

SWT: 2s

ATTN: 10 dB

Test setup calibration

Before starting the measurement calibrate the Power Meter using its built in source and adjust
the zero with no input level.

Perform external calibration of the D.U.T. and disable the internal automatic calibration (AUTO
CAL = OFF}.
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Measurement

The frequency response measurement must be performed using PC 3.5 connectors!
Test setup as in figure 8-7; instrument settings as above,

Recording the reference values:

Connect the 10 dB attenuator pad directly to the Sensor (without adapter or cable).

Set the synthesizer to the measurement frequency (see table).

Enter the appropriate CAL. FACTOR for the Power Sensor in the Power Meter (use the average
of infermediate values).

Execute a single calibration of the D.U.T. (EXECUTE SINGLE CAL).

Offset the synthesizer level so that the Power Sensor indicates -20 dBm + 0.5 dB.

Note this level as Ppg.

Measuring the D.U.T.:

Now connect the 10 dB attenuator pad directly to the D.U.T. (without adapter or cable).
Setthe D.U.T. to the measurement frequency (see table). Make the measurement and press
"PEAK". :

Use the MARKER TRANSF / ABS-->REF softkeys to set the line to the reference line.
Subtract the previously noted value Ppg with correct sign from the reference value for the D.U.T.
and compare the result with the specified error limit.

Repeat the procedurs starting from "Measurement” for each frequency f .
The measurement can be speeded up by first measuring the reference value Ppg for each of the
frequencies and then testing the D.U.T

f Specified error limit(e)
50 MHz +0.5dB
100 MHz +05dB
1.5 GHz +05dB
3.1 GHz +0.5dB
3.2 GHz +2.3dB
53GHz +2.3dB
7.4 GHz +2.3dB
7.5 GHz +2.5dB
11.2 GHz +25dB
14.9 GHz +2.5dB
15.1 GHz +2.8dB
20.8 GHz +t2.8dB
22.0 GHz +2.8dB
26.5 GHz +2.8dB

Frequencies above 3.2 GHz apply o SNA-23 and SNA-33 only.
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8.8 Resolution Bandwidths (RBW)

Equipment required .

Synthesizer  SNA-20/23 with TG-20/23 WaG
or 83640 HP

Test setup

i

Reference frequency synchronization

Synthesizer D.UT

Output 308 INPUT

Fig. 8-8  Test setup for measuring the resolution bandwidths

Instrument sellings
Synthesizer: FREQUENCY: 100 MHz

LEVEL: -10 dBm
DUT: PRESET SPECTRUM ANALYSIS (CW)

FCENT: 100 MHz

FSPAN: see table
REFERENCE: -5dBm

SCALE: 10 dB

RBW: sea table

VBW: 100 Hz

SWT: soe table

ATTN: 10 dB

Measurement

Perform an internal calibration {using the CAL ; EXECUTE SINGLE CAL softkeys) before each
measurement (after changing the RBW).

Set the D.U.T. as above, and select TRACE AVERAGE (using the TRACE; TRACE PROCESS
softkeys).

Measurement of 3 dB bandwidth:

Activate the ABS marker and press "PEAK" (to measure the highest point on the filter curve).
Activate the REL marker and move it to the lower edge with the rotary control until the level
displayed is exactly -3 dB (for RBW = 10 MHz: -6 dB).

Note the frequency value . Now move the REL marker to the upper edge until the level displayed
is exactly -3 dB (for RBW = 10 MHz: -6 dB). Compare the difference of the two frequency values
with the maximum permitted difference [+ B (3 dB)] stated in the table.

Measurement of 60 dB bandwidth:
Set SCALE = 100 dB. Then use the same procedure as for the 3 dB bandwidth to measure the
60 dB bandwidth.

The quotient B(60 dB)/ B(3 dB) = Shape Factor (Sf) of the filter must not exceed the value Sfyay
stated in the table.
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8 Resolution Bandwidths (RBW)

Notes on the measurement:

* The 6 dB bandwidth is checked for RBW = 10 MHz,
¢ The 60 dB bandwidth (and thus Sf) cannot be measured for the SNA-20/-23 at RBW = 1 kHz,

due to the phase noise of the D.U.T.

* |t is normally sufficient to check the 3 kMz, 100 kHz and 10 MHz bandwidths.

RBW VBW FSPAN SWT +B(3dB} | Sfyax
(3 dB /60 dB) (3dB /60 dB)
1kHz | 30Hz | 2kHz/20 kHz 55/5% 10% 1
3kHz | 100Hz | 6kHz /60 kHz 1s/1s 10% 11
10kHz | 300Hz | 20 kHz /200 kMz 1s/1s 10% 11
30kHz | 1kHz | 60 kHz /600 kHz 1s/1s 10% 11
100 kHz | 3kHz | 200 kHz /2 MHz 1s/1s 10% 1
300 kiz | 10kHz | 800 kHz /6 MHz ts/1s 10% 11
1MHz | 30kHz | 2MHz/20 MHz 1s/1s 10% 11
2MHz | 100 kHz | 6 MHz /30 MHz 500 ms /500 ms | 10% 1
- 10 MHz | 300 kHz | 20 MHz / 50 MHz 500 ms /500 ms | 20% (6dB) | 3 (60 dB/6 dB)

"Narrow Filters"” option, BN 2101/00.03

* The following RBWs can be set on the SNA-30/-33, and on the SNA-20/-23 if fitted with the
"Narrow Filters™ option, BN 2101/00.03. The 60 dB bandwidth (and thus Sf} cannot be
measured for the SNA-20/-23 due 1o the phase noise of the D.U.T.

* The narrow bandwidths are software-generated using FFT. It is normally sufficient to

checkjust one bandwidth (e.g. 300 Hz).

REW | VBW | FSPAN swT tB(3dB) | Styay
(3 4B /60 dB) (3 dB/ 60 dB)

300Hz | 10Hz | 600 Hz /6 kHz 10s/AUTOON* | 2% 10.2

100Hz | 3Hz | 200 Hz/2kHz 20s/AUTOON* | 2% 10.2

30Hz | 3Hz | 60Hz/600 Hz 20s/AUTOON* | 2% 10.2

10Hz | 3Hz | 20Hz/200 Hz 20s/AUTOON® | 2% 10.2
e 3Hz [3Hz | 6Hz/60Hz 20s/AUTOON* | 2% 10.2
e 1Hz | 3Hz 2 Hz /20 Hz 505 /AUTOON" | 2% 10.2

*=333s *=100s
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8.9 Intrinsic Spuricus Signals without Input Signal

8.9.1 Intrinsic Noise

Equipment required

1 terminating resistor 50 Q

Test setup

5896

209D HP

D.UT.

50 Q

—5 INPUT

Fig. 8-9  Test setup for measuring infrinsic noise

Instrument settings
PRESET, SPECTRUM ANALYSIS (CW)

DUT:

Measurement

FCENT:
FSPAN:
REFERENCE:
RBW:

VBW:

SWT:

ATTN:

see table
OHz

-60 dBm
1 kHz

10 Hz
100 ms
0dB

Set the D.U.T as above and select TRACE AVERAGE (using the TRACE; TRACE PROCESS

softkeys).

After about 5 sweeps {averages) press "PEAK" and compare the level value of the ABS marker
with the corresponding typical value in the table.
Press "PEAK" again each time FCENT is changed to update the level value.

FCENT

ABS (typical)

99.9 MHz
999.9 MHz
2.999 GHz
13.999 GHz
22.999 GHz
26.499 GHz

-127 dBm
-127 dBm
=124 dBm
-118 dBm
-115dBm
-108 dBm
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8.9.2 Discrete Spurious Signals

For equipment required and test setup, see chapter 8.9.1.

Instrument settings
D.UT.: PRESET, SPECTRUM ANALYSIS (CW)
FCENT: see table
FSPAN: 10 kHz
REFERENCE: -60 dBm
RBW. 1 kHz
VBW: 100 Hz
SWT: AUTO ON (500 ms)
ATTN: 0dB

TRACE PROCESS:AVERAGE

Make the seftings given in the table and use the PEAK function to hold the level maximum after
at least 5 sweeps. Compare the measured value with the corresponding typical value in the

. table.
FCENT ABS (typicai)
16 MHz -110 dBm
20.209 MHz -110 dBm
421.99 MHz -110 dBm
631.7128571 MHz | -110 dBm
1.7898005 GHz -110 dBm
3.367015 GHz -105 dBm
4.42199 GHz -105 dBm
5.2 GHz -105 dBm
11.2 GHz -100 dBm
12.8 GHz -100 dBm
14.8 GHz -100 dBm

Frequencies above 3.2 GHz apply to SNA-23 and SNA-33 only.
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8.10 Additional Tests

The following additional tests are not part of a normal check.
It will not normally be necessary to perform these tests.
Some tests require a large quantity of measuring equipment.

8.10.1 Inirinsic Spurious Signals with Input Signal

8.10.1.1 Harmonic Attenuation

Equipment required

1 Synthesizer (up to 1.6 GHz) SNA-20/ -23 with TG-20/-23  W&G
or 83640 HP
1 Low-pass filter fj, = 900 MHz Type 2001 17F Suhner
1 Low-pass filter fy, = 1400 MHz  Type 2001.17G Suhner
1 Low-pass filter f, = 2100 MHz  Type 2001.178 Suhner
Test setup
Refarence frequency synchronization
Synthesizer O.U.T.
QOutput 5¢ Low-pass INPUT

Fig. 8-10 Test setup for harmonic attenuation

instrument settings

Synthesizer: FCENT: = fmeas
FSPAN: 0 Hz
SEND LEVEL: -30 dBm
DUT: PRESET, SPECTRUM ANALYSIS (CW)
FCENT: fneas 2 X fmeas, 3 X fmeas
FSPAN: 0 Hz
REFERENGE: -25 dBm
SCALE: 100 dB
RBW: 1 kHz
VBW: 10 Hz
SWT: 100 ms
ATTN: 10 dB

TRACE AVERAGE (select using TRACE; TRACE PROCESS softkeys).

Technical note

The harmonic attenuation values are very dependent on the Q of the low-pass filters used.
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Measurement (ayo)

Reference measurement:

Externally calibrate the D.U.T.

Set the desired fundamental 45 for the generator and the D.U.T.

Activate the ABS and REL markers (press "MKR" twica).

Adjust the synthesizer level so that the D.U.T. displays -30 dBm.

Use the MARKER TRANSF / ABS-->REF softkeys to set the level to the reference line.
Use the MARKER / MARKER UPDATE softkeys to set the ABS marker to HOLD.

The reference value is now stored. ‘

Measuring a,,:
Setthe D.U.T to FCENT = 2 f 0. .
The level value of the REL marker gives the harmonic attenuation, Compare this value with the

corresponding value in the table below,

fineas 2pmeas Low-pass filter ayo
(typical)

500 MHz 1000 MMz 900 MHz 75 dB
700 MHz 1400 MHz 900 MHz 75dB
800 MHz 1800 MHz 1400 MHz 75dB
1200 MHz 2400 MHz 1400 MHz 75dB
1400 MMz 23800 MHz 2100 MHz 75 dB
1600 MHz 3200 MHz 2100 MHz 75dB

Measurement (a,4)

Reference measurement:
Use the same procedure as for ays.

Measuring a5:

Set the D.U.T. to ATTN = 0 dB (mixer level -30 dBm) and FCENT = 3 fmeas:

The level vaiue of the REL marker gives the harmonic attenuation. Compare this value with the
corresponding value in the table below.

fmeas 3fmeas Low-pass filter I
(typical)

500 MHz 1.5 GHz 900 MHz 70 dB

750 MHz 2.25 GHz 800 MHz 70 dB

1 GHMz 3 GHz 1400 MHz 70 dB
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8.10.1.2 Sideband Noise Power Level

Equipment required
1 level generator PSM-39 WaG

Test setup

Level gen. D.U.T

Quiput 50Q INPUT

Fig. 8-11  Test setup for measuring sideband noise power

Instrument settings

Level generator.Zg: 50 Q
Frequency: 10 MHz
Level: -20 dBm

CUT: PRESET, SPECTRUM ANALYSIS (CW)
FCENT: 10,005 MHz
FSPAN: 11 kHz
REFERENCE: +10 dBm
SCALE: 100 dB
RBW: 1 kHz
VBW: 30 Hz
SWT: AUTO ON
ATTN: - 20dB

TRACE AVERAGE (select using TRACE; TRACE PROCESS softkeys).
"dBm/Hz" (select via DISPLAY/ LEVEL/ UNITS)

Measurement

The sideband noise power level is measured at a spacing of 10 kHz from the carrier.

Make the seftings as above.

Activate the ABS marker and press "PEAK" to measure the carrier peak value.

Use the MARKER TRANSF / ABS-->REF softkeys to set the level to the reference line.
Activate the REL marker and set it to +10 kHz.

After at loast 5 sweeps (averages) compare the REL marker level value with the following value:

SNA-20/-23:  typically -93 dBe/Hz
SNA-30/-33:  typically -108 dBc/Hz
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8 Additional Tests

8.10.1.3

Equipment required
1 Synthesizer 1
1 Synthesizer 2

1 Power Splitter
2 10 dB attenuator pads

Intermodulation Attenuation

SNA-20/-23 with TG-20/-23
or 83640

83640

Type 1870A

Type 44

1 Low-pass filter f;,,:14 MHz ~ 0987-6500.324
1 Zy matching pad 50 Q<-»75 QZA 5075

1 Directional coupler
1 Attenuator pad

2 Isolators

2 Isolators

Checking Band 0

Test setup

Qutput Ref. Freq.
10 MHz/750  ——

D.UT.
INPUT

Type no. 4227-16
4138060000
Type no. 4914
Type no. 4946

W&G

HP

HP
Weinsche!
Woeinschel
W&G
W&aG
NARDA
Radiall
NARDA
NARDA

Power splitier

Synthesizer
OQuiput 500

Fig. 8-12 Test setup for intermodulation attenuation, Band 0

Instrument settings for Band 0

Synthesizer:  Frequency: 10,1 MHz

Levsl: -2 dBm
D.UT.: PRESET, SPECTRUM ANALYSIS (CW)

FCENT: 10 MHz

FSPAN: 50 kHz

REFERENCE: -15 dBm

RBW: AUTO ON

VBW: AUTO ON

SWT AUTO ON

ATTN: 10 dB

Seting the reference level

Test setup and settings as described above.

Activate the ABS marker and set it to the m
Use the MARKER TRANSF / ABS

iine.

—{75/50 of{10 aB}- ]—F [—{LP fiter—T{10dB

aximum of the 10 MHz signa! (press PEAK)
-->REF to set the trace maximum at 10 MHz to the reference
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Use the MARKER / MARKER UPDATE softkeys to set the ABS marker to HOLD.
Note the level value of the ABS marker as™"Xy".

Set the REL marker to +100 kHz {10.1 MHz).

Now adjust the synthesizer level so that the REL marker level displays 0 dB.

Measurement

D.UT: FCENT: 10.2 MHz
VBW: 100 Hz

Select TRACE AVERAGE (using the TRACE; TRACE PROCESS softkeys).
Set the REL marker to +200 kHz (10.2 MHz).

Note the level value of the ABS marker as "Xy".

-> X, should typically be less than -30 + (2 X4).

D.UT: FCENT: 9.9 MHz

Note the level value of the ABS marker as "Xj".
-> X4 should typically be less than -30 + (2 Xy).

Example:

Xy =-20 dBm :
-> Xp 0r X3 = < -30 + (2 x -20 dBm) = < -70 dB
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Checking Bands1,2 and 3 (SNA-23/-33 only)

Test setup
Reference frequency synchronization
D.UT. Synthesizer 2 Synthesizer 1
INPUT Output 500 Output 500

8 S
L i
S =]
L »

i,

Directional coupler

Fig. 8-13 Test setup for intermodulation attenuation, Bands 1, 2, 3

Instrument settings for Bands 1, 2, 3

Synthesizer 1: Frequency:  see table
Send level: 0 dBm
Synthesizer 2: Frequency:  see table
Send level: 8 dBm
Power Metar: Mode: dBm
D.UT: PRESET, SPECTRUM ANALYSIS (CW)
FCENT: see table
FSPAN: 20 kHz
REFERENCE: -10dBm
SCALE: 100 dB
RBW: AUTO ON (1 kHz)
VBW: 100 Hz
SWT AUTOON (1)
ATTN: 10 dB

Test setup calibration

Externally calibrate the D.U.T.

Setting the reference ievel

Test setup and settings as described above.
SGt the DUT EO FCENT = FSymhesizer i-
Set synthesizer 2 to "SEND LEVEL OFF" and adjust synthesizer 1 to give a D.U.T. receive level

of -10 dBm 0.2 dB.

Activate the ABS marker and set it to the maximum of the signal (press PEAK).
Use the MARKER TRANSF / ABS-->REF to set the trace maximum to the reference line.
Use the MARKER / MARKER UPDATE softkeys to set the ABS marker to HOLD.
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Set synthesizer 2 to "SEND LEVEL ON" and set the D.U.T. to FCENT = Fgynesizer 2-

Set the REL marker to +100 kHz (Fgynihesizer 2 )-
Now set the level of synthesizer 2 so that the REL marker displays 0 dB.

Measurement

D.UT: TRACE AVERAGE
FCENT:

After at least 5 sweeps, use the HIGHEST PEAK marker function to set the REL marker to the

trace maximum.

see {able

Note the level valus of the REL marker as X.

F F FCENT Isolator
Synthesizer 1 Synthesizer 2 D.UT

6.0001 GHz 6.0002 GHz 6 GHz and 8.0003 GHz No. 4914
11.0001 GHz 11.0002 GHz 11 GHz and 11.0003 GHz No. 4946
18.0001 GHz 18.0002 GHz 18 GHz and 18.0003 GHz No. 4946

Nominal valua of X:

typically >70 dB,
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8.10.2 Checking the Return Loss

Equipment required

1 Scalar network analyzer 8757k HP
1 Synthesizer 83640A HP
1 Return loss bridge with standards 850278 HP
Test setup

1

Synthesizer Network analyzer
83640A _ 8757E

RF Qutput [ A

Reflection coefficient bridge

v

j 5896 (PC2.5) !
INPUT
D.UT.
Fig. 8-14  Test setup for measuring return loss
instrument settings
Network analyzer and synthesizer:
PRESET
CHANZ: OFF
SCALE: 5dB
START FREQUENCY: ses table
STOP FREQUENCY: see fable
D.UT: PRESET, SPECTRUM ANALYSIS (CW)
FCENT: 2 GHZ (4 GHz)
FSPAN: 0 Hz
REFERENCE: -20 dBm
ATTN: 10 dB
other settings: AUTO ON

Test setup calibration

Calibrate the test port of the reflactometer bridge in short- and open-circuit using the CAL
function of the network analyzer (refer to the operating instructions for these instruments).
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Measurement

Connect the test port of the reflectometer bridge directly to the input of the D.U.T. Now read off
the maximum displayed value on the network analyzer using the cursor function. Gompare the
magnitude of this value with the specified error limit given in the table.

FCENT Frequency range, Typical return foss Note

DU synthesizer value

2 GHz 10 - 3200 MHz 20 dB

4 GHz 3200 - 12400 MHz 15 dB for SNA-23/-33 only
4 GHz 12400 - 26500 MHz i2 dB for SNA-23/-33 only




