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Common Mode Servo Board Test Procedure

Required equipment:

A description of the mode cleaner common mode board can be found in T040148.
* Beckhoff system for common mode slow controls

» Signal generator
» Oscilloscope

* Network analyzer (1Hz to 10MHz)
» Spectrum analyzer (100kHz bandwidth)
* SR560 low noise preamplifier

Preparations:

Test Engineer

Date

Pass

Write down revision, serial number and whether it is a mode cleaner board or a interferometer

common mode board.

Board

Revision C/D

Serial

MC/CM

D040180

Hook up the slow controls and enable the fast path. Hook up the power and check that the current

drawn from the £17V power supply is between 0.3A and 0.6A.

Power supply Current Nominal
+24V 0.02
24V 0.02
+17 45

-17 45




Test for oscillations:
Use scope on all outputs and make sure they are not oscillating.

Output OUT1 OouT?2 SERVO | A:IN1 A:IN2 B:IN1 B:IN2
Check
D32 D33 D34
Output Dl'Z‘Ql DzéQl Dl'Z‘QZ DZ'?,:QZ Input Split Fast
Mon Mon Mon
Check
D39 D40 D35
Output Slow Slow Limit
FB Mon | Mon Indicat.
Check

Adjust dc bias:

Ground IN1 and adjust the dc bias (R37 and Common offset (D36)) so that the output voltage at
SERVO (MC board) or OUT1 (CM board) and input mon(D32) become zero.

Check R37

Common Offset

Gain slider A:

Apply a 1kHz/1Vpp (CM) or 0.225Vpp (MC) sine wave to IN1, with input 1 enabled. Measure
the voltage at OUT1 while pulling the specified binary inputs to GND. The measured voltages
should be within 0.5dB of the nominal values.

Binary input (gain slider setting) Measured [Vpp] Nominal [Vpp]
—(0dB) 1

DO (1dB) 1.12

D1 (2dB) 1.26

D2 (4dB) 1.59

D3 (8dB) 2.51

D4 (16dB) 6.31

D3 & D4 (24dB) 15.9

D5 (-32dB) 0.025




D5 & D3 (-24dB) 0.063

D5 & D4 (-16dB) 0.159
D5 & D3 & D4 (-8dB) 0.398
Gain slider B:

Apply a 1kHz/1Vpp sine wave to IN2. Measure the voltage at OUT2 while pulling the specified
binary inputs to GND. The measured voltages should be within 0.5dB of the nominal values.

Binary input (slider gain) Measured [Vpp] Nominal [Vpp]
— 1

D6 (1dB) 1.12
D7 (2dB) 1.26
D8 (4dB) 1.59
D9 (8dB) 2.51
D10 (16dB) 6.31
D9 & D10 (24dB) 15.9
D11 (-32dB) 0.025
D11 & D9 (-24dB) 0.063
D11 & D10 (-16dB) 0.159
D11 & D9 & D10 (-8dB) 0.398

Crossbar switches:

Apply a 1kHz/1Vpp sine wave to IN1. Measure the voltage at OUT1 and OUT2 while pulling the
specified binary inputs to GND. The measured voltages are either on or off.

Binary input galgl Nominal gang Nominal
— On Off
D12 (input 1 disabled) Off Off
D13 (input 2 enabled) On Off
D14 (output switch) On On




Apply a 1kHz/1Vpp sine wave to IN2. Measure the voltage at OUT1 and OUT2 while pulling the

specified binary inputs to GND. The measured voltages are either on or off.

Binary input OuUT1 Nominal ouT2 Nominal
state state

- Off On

D12 (input 1 disabled) Off On

D13 (input 2 enabled) On On

D14 (output switch) Off Off

Excitation A:

Apply a 1kHz/1Vpp sine wave to IN1. Measure the voltage at A:TEST1 and A:TEST2 while
pulling the specified binary inputs to GND. The measured voltages should be within 0.5dB of the

nominal values.

. . Nominal Nominal
: ATEST?2
Binary input A TEST1 [Vpp] [Vpp]
— 1.00 -1.00

Apply a 1kHz/1Vpp sine wave to A:EXC. Measure the voltage at A:TEST2 and OUT1 while
pulling the specified binary inputs to GND. The measured voltages should be within 0.5dB of the
nominal values. Nominal values are given for CM/MC.

. . Nominal Nominal
:TEST2 T1
Binary input ATES [Vpp] ou [Vpp]
— Off Off
D18 (com exc enable) 0.10 0.10/0.45
D18 & D19 (com
option) 0.10 Off




Split:

Apply a 1kHz/1Vpp(CM) or 0.225Vpp(MC) sine wave to IN1. Measure the voltage at OUT1 and
SERVO while pulling the specified binary inputs to GND. Use R100 and slow offset (D37) to
zero offset at Slow FB mon when slow comp is enabled. The measured voltages should be
within 0.5dB of the nominal values. Nominal values are given for CM/MC.

. . Nominal Nominal
B t Tl ERV
inary inpu ou [Vpp] S @) [Vpp]
— 1.00 -1.00/+0.11
lift D22 (disable fast) 1.00 Off
D21 (common filter) 1.00 -1.00/+0.11
D23 (fast polarity) 1.00 +1.00/-0.11
D20 (slow polarity) -1.00 -1.00/+0.11
D24 (slow option) 0 -1.00/+0.11
Lift D28 (slow comp) 0 -1.00/+0.11
D29 (slow boost) 1.00 (offset) -1.00/+0.11
D30 (slow filter) 1.00 -1.00/+0.11
D25 and lift D28 (slow
bypass and slow 1.00 -1.00/+0.11
comp)
1.00 (change
D27 (slow offset offset with
enable) slow offset, -1.00/+0.11
D38)
D27 and D26 (slow 1.00(5V
5V offset) offset) -1.00/+0.11
Latching:

Apply a 1kHz/1Vpp sine wave to IN1. Measure the voltage at SERVO. Ground P1/11 (latch
enable). Now ground D12 (input 1 enable) and make sure the signal at the output stays on all the

time.

Check




Excitation B:

Apply a 1kHz/1Vpp sine wave to IN1. Measure the voltage at B:TEST1 and B:TEST2 while
pulling the specified binary inputs to GND. The measured voltages should be within 0.5dB of the
nominal values.

Binary input B:TEST1 o B:TEST2 Normina
— 1.00 1.00

Apply a 1kHz/1Vpp sine wave to B:EXC. Measure the voltage at B:TEST2 and SERVO while
pulling the specified binary inputs to GND. The measured voltages should be within 0.5dB of the
nominal values. Nominal values are given for CM/MC.

: : : Nominal Nominal
Binary input B:TEST2 [Vpp] SERVO [Vpp]
— Off Off
D47 (fast exc. enable) 0.10 -0.10/0.05
D47 & D48 (fast
option) 0.10 Off
Limiter:

Apply a 1kHz/20Vpp sine wave to IN1. Measure the voltage at SERVO while pulling the
specified binary inputs to GND. The measured voltage should be within 25% of the nominal
value. Nominal values are given for CM/MC.

Binary input Measured [Vpp] Nominal [Vpp]
- 20.0/10.0
2 * (zener + 0.6) /
D31 (fast limiter) 1* (zener + 0.6)
[6.6/3.3]




Gain slider C:

Apply a 1kHz/1Vpp(CM) or 2Vpp(MC) sine wave to IN1. Measure the voltage at SERVO while
pulling the specified binary inputs to GND. Short D31 to GND. The measured voltages should be
within 0.5dB of the nominal values.

Binary input (slider gain) Measured [Vpp] Nominal [Vpp]
— 1

D41 (1dB) 1.12

D42 (2dB) 1.26

D43 (4dB) 1.59

D44 (8dB) 2.51

D45 (16dB) 6.31

D44 & D45 (24dB) 15.9 (scale for MC)
D46 (-32dB) 0.025

D46 & D44 (-24dB) 0.063

D46 & D45 (-16dB) 0.159

D46 & D45 & D44 (-8dB) 0.398

EPICS readbacks:

Apply first a 1Hz/1Vpp and then a 99Hz/1Vpp sine wave to IN1. Watch analog outputs for a
peak to peak value. The measured voltage should be within 1 dB (6dB for D34) of the nominal
value.

Nominal Nominal
EPICS readback 1Hz [Vpp] 100Hz [Vpp]
D32 (input mon) 1.00 0.080
D33 (split mon) 1.00 0.080
D34 (fast mon)
(MC/CM) 10.00/0.4 0.80/0.03
D39 (slow FB mon) 1.00
D40 (slow mon) 1.00




Limit indicator:

Apply a 0.1Hz/10Vpp square wave to IN1. Look at the signal at D35(limit indicator) compare
with the nominal response; see Appendix A®6.

Check

Apply a 1kHz sine wave to IN1. Increase its amplitude from 0.0V in 0.1V steps until D35 goes
from high to low.

Binary input Measured [Vpp] Nominal [Vpp]

— 30 XR175/(R170+R175+R176) (6.0)

Distortion:

Apply a 1kHz/1Vrms sine wave to IN1(with D12 on, input 1 enabled, fast enabled (D21). Use a
spectrum analyzer to measure the harmonic components at SERVO; see Appendix A7. Repeat
the measurement with IN2 (Input2 enabled ,D13 on).

Harmonic IN1 SERVO [dBc] | IN2 SERVO [dBc]
1 (1kHz) 0 0

2 (2kHz) >70 >70

3 (3kHz) >70 >70

4 (4kHz) >70 >70

5 (5kHz) >70 >70




Noise spectra:

Ground IN1 and IN2. Measure the noise density at OUT1, OUT2 and SERVO. Write down the
values at 100Hz, 1kHz, 10kHz and 100kHz. Nominal values are given for CM/MC. Attach
hardcopies of the measured spectra; see Appendix Al for typical examples.

< < <
Frequency OuUT1 [nV/(HZ] OuUT2 [nV/[HZ] SERVO [nV/Hz]
100Hz 40/300 30 50
1kHz 30/200 30 40
10kHz 30/50 30 40
100kHz 30/20 30 40

Basic transfer functions:

Use a network analyzer to measure the transfer function from IN1 to OUTL1, from IN1 to SERVO
and from IN2 to OUT. Sweep the frequency from 100kHz down to 1Hz with 100mV source
amplitude. Write down the values at 10Hz, 100Hz, 1kHz, 10kHz and 100kHz. They should be
within 1dB and 5° of nominal. Nominal values are given for CM/MC. Attach hardcopies of the
measured transfer function; see Appendix A2 for typical examples.

Frequency OUT1/IN1 [dB] | Nominal OUT1/IN1[deg] | Nominal
10Hz 0/14 0/0
100Hz 0/14 0/3
1kHz 0/13 0/28
10kHz 0/0 5/80
100kHz 3/20 50/90




Input 1 enable (D12) and fast enable (D22):

SERVO/IN1

SERVO/IN1

Frequency [dB] Nominal [deg] Nominal
10Hz 2/6.0 115/0
100Hz 0/6.0 173/0
1kHz 0/6.0 179/0
10kHz 0/6.0 181/3
100kHz 0/3.0 189/10
Frequency OUT2/IN2 [dB] | Nominal %EQEZ/ IN2 Nominal
10Hz 0/0 180/180
100Hz 0/0 180/180
1kHz 0/0 180/180
10kHz 0/0 180/180
100kHz 0/0 183/183

High frequency transfer function:

Use a network analyzer to measure the transfer function from IN1 to SERVO. Sweep the
frequency from 10MHz down to 10kHz with —20dBm source. Write down the values at 100kHz,
300kHz and 1MHz. To remove cable delays first measure the transfer function against a BNC
barrel and use as a reference. They should be within 1dB and 5° of nominal. Nominal values are
given for CM/MC. Attach a hardcopy of the measured transfer function; see Appendix A3 for

typical examples.

Frequency ?dEBFEVO/ IN1 Nominal ?dig]v O/IN1 Nominal
100kHz 0/3 170/4
300kHz 0/1 150/30
1MHz 2/2 75/130




Transfer functions of boost gain stages:

Use a SR560 low noise preamplifier, turn the filter off, set its gain to 1 or 2, select invert and
connect its input to OUT1 (CM) or SERVO (MC) and its output to IN1. Make sure the feedback
loop is stable and that it does not oscillate. Now use a network analyzer to measure the transfer
function from A:TEST2 to A:TEST1 by injecting into A:EXC. Short D18 (common excitation
enable) to GND and sweep the frequency from 100kHz down to 1Hz with 5V source amplitude.
Make a reference trace when the boost gain stages are off and measure the transfer functions of
the boost gain stages relative to the reference. Determine the poles and zeros of the boost gain
stages and write down their values (last stage may be too difficult; check at least the dc gain).
They should be within 20% of nominal. For 2 and 3 stages use the previous measurement as the
reference. It is also possible to measure these boost stages by using TP3, TP8, TP9, TP10 and
TP11A. Attach hardcopies of the measured transfer functions; see Appendix A4 for typical
examples.

Boost # Pole [Hz] Nominal Zero [Hz] Nominal
Common

Compensation (D17) 40 4000
1(D15) 1000 20000

2 (D16) 1000 20000

Slow boost gain stages:

Connect SR560’s output to OUT1, and check transfer function with the following settings, and
common exc enabled (D18).

Pole [Hz] Nominal Zero [Hz] Nominal
-- 100kHz -
D28 (slow comp) 4 -
D29 (slow boost) 4 400




Transfer functions of DAQ channels:

Use a network analyzer to measure the transfer function from IN1 to the DAQ chanels. Sweep
the frequency from 10kHz down to 1Hz with 1mV source amplitude. Write down the values at
dc and 10kHz. They should be within 1dB and 5° of nominal. Nominal values are given for
CM/MC. Attach hardcopies of the measured transfer function; see Appendix A5 for typical

examples.

Frequency B’g?lB (3)/IN1 Nominal I[?j'gﬁ 1B(3)/IN1 Nominal
dc -20 0

10kHz 20 -12
Frequency l[?j'g?lA(A')/ IN1 Nominal l[?j':g 1A(A)INI Nominal
dc 20 0

10kHz 20 0
Frequency BQ?ZB (3)/IN1 Nominal I[?j'gﬁ 2B(3)/IN1 Nominal
dc 20 0

10kHz 20 0
Frequency Ejg?ZA (4)/IN1 Nominal l[?j':g 2A (4)IN1 Nominal
dc - --
10kHz 40 -180




Appendix A1: Noise spectra

A Done 10.24 kHz
100 ‘ T T
nVrms/VHz =
1 o
decades .|
10 ‘ .
nVrms/vHz | 128 Hz 102.4 kHz
FFT 1 Log Mag Hanning RmsAvg 1000
B Done 10.24 kHz nVrms/NHz
100 |-~ L s N T s e R R
nVrmsAHz || N\ I S
1 | S A S S SUNS S S TS B I S S O D S
decades
10 ‘ A
nVrms/VHz | 128 Hz 102.4 kHz
FFT 2 Log Mag Hanning RmsAvg 1000

9/21/04 19:12:23

Noise spectra for IN1 (top) and SERVO (bottom).
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A Done 1.024 kHz 28.43 nVrms/\Hz
100 |[- 7 - : : e ‘
nVrms/VHz
1
decades
10 |L— L
nVrms/VHz | 16 Hz 12.8 kHz
FFT 1 Log Mag Hanning RmsAvg 1000
B Done 1.024 kH 34.92 nVrms/vHz
nor: - - ..~ - - - - - - - - - - - - - - - - - - oT ==

nVrms/VHz

1
decades

10
nVrms/VHz

16 Hz

FFT 2 Log Mag Hanning RmsAvg

1000

12.8 kHz

9/21/04 19:17:12

Noise spectra for IN1 (top) and SERVO (bottom).
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A Done 101 Hz 33.36 nVrms/VHz
1
uVrmsAHz =
2 = &
decades -
10 Lo
nVrms/yHz | 1Hz 800 Hz
FFT 1 Log Mag Hanning RmsAvg 100
B Done 101 Hz 44.48 nVrms/vHz

1
uVrmsAHz

2
decades

10
nVrms/VHz

1Hz
FFT 2 Log Mag Hanning

9/21/04 19:20:06

Noise spectra for IN1 (top) and SERVO (bottom).
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A Done 8.064 kHz 18.4 nVrms/VHz
1] =
uVrms/\Hz
2
decades
10 ‘ —
nVrms/VHz | 128 Hz 102.4 kHz
FFT 1 Log Mag Hanning RmsAvg 1000
B Done 8.064 kHz 34.6

1
uVrms/VHz

2
decades

10

nVrms/vHz

nVrms/\VHz

128 Hz
FFT 2 Log Mag Hanning

RmsAvg 1000

102.4 kHz

9/21/04 19:25:29

Noise spectra for IN2 (top) and SERVO (bottom).
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A Done 1.008 kHz 18.73 nVrms/vHz
1 R W 1o : - R D S e
uvms/AHz | -
2 Bl S R o G v i il i e
decades
nVrms/VHz | 16 Hz 12.8 kHz
FFT 1 Log Mag Hanning RmsAvg 1000
B Done 1.008 kHz 34.28 nVrms/VHz
uVrmsiVHz |0\
2
decades
nVrms/\VHz | 16 Hz 12.8 kHz
FFT 2 Log Mag Hanning RmsAvg 1000

9/21/04 19:24:59

Noise spectra for IN2 (top) and SERVO (bottom).
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A Done 101 Hz 23.47 nVrms/\VHz
1 o oo
uVrms/\Hz
2
decades
10 L
nVrmsAVHz | 1Hz 800 Hz
FFT 1 Log Mag Hanning RmsAvg 100
B Done 101 Hz 41.63

1
uVrms/\Hz

2
decades

10
nVrms/\VHz

nVrms/vHz

1Hz
FFT 2 Log Mag Hanning

9/21/04 19:23:36

Noise spectra for IN2 (top) and SERVO (bottom).
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Appendix A2: Basic transfer functions

A Done

dBrdiv

-20
dB

100 kHz

-3.324

dB

Freq. Resp. Log Mag

199 s

B Done
20
deg

10
deg/div

-80
deg

100 kHz

-51.77

deg

1Hz

Freq. Resp. Unwrp. Phase

199 s

100 kHz

9/21/04 19:49:40

Transfer function from IN1 to OUT1 (LSC common mode).
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A Done
20
dB

5
dB/div

-30
dB

10.11638 Hz

13.747

dB

1Hz

Freq. Resp. Log Mag

199 s

B Done
60
deg

20
deg/div

-140
deg

10.11638 Hz

1Hz

Freq. Resp. Unwrp. Phase

199 s

100 kHz

10/01/04 19:26:15

Transfer function from IN1 to OUT1 (mode cleaner).
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A Done

dBrdiv

-20
dB

6.3682499 Hz

-6.407

dB

1Hz
Freq. Resp. Log Mag

199 s

100 kHz

B Done
-20
deg

20
deg/div

-220
deg

6.3682499 Hz

-91.47

deg

1Hz
Freq. Resp. Unwrp. Phase

199 s

100 kHz

9/21/04 19:43:34

Transfer function from IN1 to SERVO (LSC common mode).

InterOffice Memorandum

Page 19 of 32



250
o1

oo
mdBfdiv [

A Done 24.094036 Hz -6.500 dB

-7.5

dB| 1Hz
Freq. Resp. Log Mag

199 s

B Done
16
deg

2
deg/div

4

24.094036 Hz

deg 1Hz
Freq. Resp. Unwrp. Phase

199 s

100 kHz

10/01/04 19:32:58

Transfer function from IN1 to SERVO (mode cleaner).
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A Done

dBrdiv

-20
dB

10.718913 Hz

-214.428

mdB

1Hz

Freq. Resp. Log Mag

199s

100 kHz

B Done
-179
deg

500
mdeg/div

-184
deg

10.718913 Hz

1Hz

Freq. Resp. Unwrp. Phase

199 s

100 kHz

9/21/04 19:53:35

Transfer function from IN2 to OUT2 (LSC common mode and mode cleaner).
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Appendix A3: High frequency transfer function

CH1 A/R  log MAG 5 dB/ REF -2@ dB -.8182 dB
1 R ' g i 5 8508 ki SELECT
- MR 399, 288598 kit SELECT
............... LRl
.............. spacE
.............................. BacK
................................ SPACE
................................. ERASE
TITLE
CHZ ASR phose 58 =/ REF & =
DOME
STOR_DEY
[DISK]
Hld . . . Lo . . . Lol . . . .
IF B AUTO 38 kHz POHER -2@ dBn SHP__354.8 msec CAMCEL

START 18 kHz STOP 18 MHz

Transfer function from IN1 to SERVO (LSC common mode). Flat(er) trace is reference against a
BNC barrel.
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CH1 AR log MAG 18 dBf REF -28@ dB

SELECT
LETTER

SPACE

CH2 ASR  phose 98 =/ REF @ =

DOME

Hid

IF BW 18 kHz FOLER @ dBEm SHP 353,77 _msec CAMCEL
START 18 kHz STOP 18 MHz

Transfer function from IN1 to SERVO (mode cleaner).
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Appendix A4: Transfer functions of boost gain stages

A Done 38.274944 Hz 45.406 dB
60 L L :
dB

6
dB/div
0
dB
Freq. Resp. Log Mag
B Done

deg

30
deg/div

-300
deg

38.274944 Hz

1 Hz
Freq. Resp. Unwrp. Phase

100 kHz

10/07/04 11:09:21

First boost gain stage (D23).
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A Done 821.43439 Hz 31.580 dB
60 Lo N :
dB
6
dB/div
e
dB | 1Hz 100 kHz
Freq. Resp. Log Mag 7468
B Done 821.43439 Hz -41.85 deg
0 N ‘ ‘
o L=To I | -
R |t A A
deg/div [ - e e e
-300 : Ll
deg | 1Hz 100 kHz
Freq. Resp. Unwrp. Phase 746
10/07/04 11:10:58
Second boost gain stage (D21).
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A Done 870.35913 Hz 54.355 dB
100 L Lo R
dB
10

dB/div
0 ‘
dB| 1Hz
Freq. Resp. Log Mag

B Done 870.35913 Hz
30 L
deg
30

deg/div
deg| 1Hz 100 kHz
Freg. Resp. Unwrp. Phase 746

10/07/04 11:14:50

Second and third boost gain stage (D22).
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A Done

100
dB

10
dB/div

325.50885 Hz

Freq. Resp. Log Mag

74.6s

B Done

30
deg

30
deg/div

270
deg

325.50885 Hz

1Hz

Freq. Resp. Unwrp. Phase

746s

100 kHz

10/07/04 11:40:43

Second, third and fourth boost gain stage (D21 & D22).
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A Off-Line 29.673023 kHz 38.452 dB
100 oL o ‘
dB
20
dB/div
dB| 1Hz 100 kHz
Freg. Resp. Log Mag
B Off-Line 29.673023 kHz -115.7 deg
20 oL R ‘ o

deg

20
deg/div

-180
deg

1Hz
Freg. Resp. Phasee

100 kHz

3/01/10 15:11:36

Slow compensation gain stage (D28).



A Off-Line 29.673023 kHz -996.288 mdB
45 L Lo Lo ‘
dB
5
dB/div
dB | 1Hz 100 kHz
Freg. Resp. Log Mag
B Off-Line 29.673023 kHz -26.41
10 A I :
deg

10
deg/div

-90

deg

1Hz
Freg. Resp. Phasee

100 kHz

3/01/10 15:12:43

Slow boost gain stage (D29).



Appendix AS: Transfer functions of DAQ channels

A Done 102.34114 Hz 11.973 dB
40 Lo ‘ Lo
dB
10
dB/div
-60 : el
dB | 1Hz 100 kHz
Freq. Resp. Log Mag 7468
B Done 102.34114 Hz -91.87 deg
0 oo ! ! L

deg

30
deg/div

-300 [L— e
deg | 1Hz 100 kHz
Freq. Resp. Unwrp. Phase 746
10/07/04 10:51:17
Transfer function to first DAQ channel (LSC common mode).
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A Done
25
dB

5
dB/div

-25
dB

1Hz
Freq. Resp. Log Mag

199 s

B Done
140
deg

20
deg/div

1 Hz

9.823

deg

-60
deg | 1Hz 100 kHz
Freq. Resp. Unwrp. Phase 1995
10/01/04 19:40:32
Transfer function to first DAQ channel (mode cleaner).
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AlLive 9.3293037 kHz 19.967 dB
25 Lo N Lo
dB
S|

dBidiv |-
-25
dB| 1Hz
Freq. Resp. Log Mag 1995
B Live 9.3293037 kHz
-179.5 Lo
deg
500
mdeg/div
-184.5
deg | 1Hz 100 kHz
Freq. Resp. Unwrp. Phase 1995

10/01/04 19:42:53

Transfer function to second DAQ channel.
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Appendix A6: Limit indicator

Tek Stop: 25.0S/s 1 Acas
[ ]

PaN
I IR

:
T
- ]
| _
;

CHT SO0V TR 0T M 200's TRT 7T 0V 24 Sep 2004
16:17:06

Limiter output.
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Appendix A7: Distortion measurement

A Done

10
Vrms

10
decades

[ S R : S R S R
nVrms | 16 Hz 12.8 kHz
FFT 1 Log Mag Hanning RmsAvg 100

10/07/04 15:20:12

Typical distortion spectrum.
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