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This procedure checks the Electrical Performance

CALIBRATION

PERFORMANCE CHECK

INTRODUCTION

Section 4—FG 501A

specified performance range. Any value within the

specified range, within appropriate limits, may be sub-

Requirements as listed in the Specification section in this
manual. Perform the internal adjustment procedure if the
instrument fails o meet these checks. If recalibration does

not correct the discrepancy, circuit troubleshooting is

indicated. Alss, use this procedure to determine accep-

tabiiity of performance in an incoming inspection facility.
For convenience, many steps in this procedure check the
performance of this instrument at only one value in the

Table 4-1

stituted.

TEST EQUIPMENT REQUIRED

TEST EQUIPMENT REQUIRED

The test equipment, or equivalent, listed in Table 4-1 s
suggested to perform the performance check and the
adjustment procedure.

Minimum Application
Hem Description R Specifications Perl Adj Example
Lt Check Proc
,. 1 Power Module ﬁ'ﬁe/cbmpartments or more. X X TEKTRONIX TM 515 or
iy
- T™ 506
o~ Oscilloscope System Minimum Vertical deflection X X TEKTRONIX 7704A/
N TA16A/7TBS0 ‘
Sweep Rate .5 us. ?L}']S : M #
3 "Differential Comparator | Minimum Vertical deflection X X TEKTRONIX 7A13
Ampiifier factor .1 V/div
4 Sampling System X | TEKTRONIXT7704A/7S11/
7T11/5-1 “
5 Spectrum Analyzer TEKTRONIX 7L12
6 _|-Distortion Analyzer Frequency range from 20 Hz X X TEKTRONIX AA 501
-~ to at least 300 kHz. Distortion AR A
resalution <0.25% T .
_7_.-| Freguency Counter Frequency range 0.002 Hz X X TEKTRONIX DC 504
to above 2 MHz. Accuracy within D200 13{,
one part in 10° £1 count.
8- | Digital Multimeter Range to £30 V5 1/2 digits) X X | TEKTRONIX DM 501 Z:( R A
: Accuracy 0.1%
.8 Pulse Generator 0 to 2 V square wave X TEKTRONIX PG 501
- cutput into 50 Q load. :
Period 2 ps; Duration .1 us
),,.41’0" Power Supply 0to 10 V range X TEKTRONIX PS 501-1
‘ ' Accuracy +10%
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Calibration—FG 501A
Periormance Check

Table 4-1 (cont)

! Application
)
!
. Minimun Perf Adj
ltem | - Description Specifications Check Proc Example
A1 Flexibie Extender Compatible with TM 500- X Tektronix Part No.
Cable Series 067-0645-02
12 | Meter Lead Black X X | Tektronix Part No.
’ ' 012-0462-01
13 .i"Meter Lead ’ Red X X Tekironix Part No.
7 012-0462-00
14 | Oscilloscope Probe X10 10 M@ X X Tektronix Part No.
. . 010-6053-13
151 Coaxial Cable 50 (@ BNC Connectors X X Tekironix Part No.
i . 012-0057-01
16 | Termination 50 Q BNC Connectors X X Tektronix Part No.
- 011-0049-01
17 1 X10 Attenuator 50 @ (20 dB) BNG X Tektronix Part No.
‘ ) 011-0058-02
18 | X5 Attenuator 50 Q (14 dB) BNC X Tektronix Part No.
o . 011-0080-02
-19 | Adapter BNC Female to Dual Banana X X Tektornix-Part No.
. ‘ 103-0090-00
b S " - g - - .
W ~20—-AC-Calibrator——— - 1%-overall acouragy = T e X e “["Fluke 51018~ = St
. Ch '
1. Check Frequency Range . Adjust the VAR SYMM control for a 50% duty cycie
a. Connect the OUTPUT connactor of the FG 501 to the pulse waveform. '
counter input.
CLiE i, CHECK—that the counter reads from 180 kHz to
b. Press the FEE RUN and 0 dB pushbuttons. 220 kHz.
c. Press either the N, l']_, or ~J pushbuttons. k. Change the MULTPLIER tc 1078
d. Make certain the VAR S§YMM and OFFSET controls ‘
are off. |. CHECK—for an output frequency of between 0.0019
Hz and 0.0021 Hz.
i e, Set' the FREQUENCY Hz dial to 20 and the
‘. MULTIPLIER control to the 10* position. m. Disable the VAR SYMM control.
f. Adjust the AMPLITUDE control for a stable counter n. Change the FREQUENCY Hz dial to 2.
display. -
p - 0. CHECK—that the FREQUENCY Hz dial can be ad:
g. CHECK—that the counter reads =2 MHz. ' justed to obtain 0.0002 Hz. W B"\" TF ¢
“/ N . .
N h. Activate the VAR SYMM control. p. Disconnect the counter for the next step.

4-2
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MANUAL CHANGE INFORMATION

Q

GOMMITTED TD EXCELLENGE Date; _7/14/87 Change Reference: (4/0787
Product: G 501A Manual Part No.; _070-2957-00
DESCRIPTION  Product Group 75

ﬁ%’Effective all serial numbers:

following text:

5. Check Amplitude Flainess
a. Press the FREE RUN, 0dB and ~J pushbutiens.
k. Make certain the OFFSET is off.

c. Set the FREQUENCY Hz dial to 10, MULTIPLIER to
102, and AMPLITUDE control fully clockwise.

d. Connect the OUTPUT connectar through a 50 & ca-
ble and 50 Q termination to the (+) input of the differential
oscilloscope plug-in. .

e. Adjust vertical amplifier as follows:

- { (r, £

A /'rﬂ"
(+)INPUT DG A~ Uﬁéﬁr"’i BN ¢
(—}INPUT Vs o F ] oib
VOLT/DIV 5V AN T &
POSITION Midrange e F‘@\) A

. Adjust vertical amplitier COMPARISON VOLTAGE
untll the positive peaks of the waveform are on the grati-
cule center line. '

g- Chémge the output to any frequency from 20 Hz to
20 kHz.

n. Check that the positive peaks of the waveform stay
within 1.7 miner divisions of the graticule center line.

i. Change the output to any frequency from 20 kHz to 1
MHz.

j. Check that the positive peaks of the waveform stay

line.

k. Change the output to any frequency from 1 MHz to 2
MHz.

| Check that the positive peaks of the waveform stay
within +3.6/—3.2 major divisions of the graticule center
line.

m. Set the FREQUENCY Hz digl to 10, MULTIPLIER to
102, and AV button in.

Page

within +1.7/—1.6 major divisions of the graticule center .

1

please replace Step 5 on page 4-3 with the

-

N Adjust vertical amplifier COMPARISON VOLTAGE
unitil the positive peaks of the waveform are on the grati-
cule center line.

0. Change the output to any frequénc:y from 20 Hz to
200 kHz.

p. Check that the positive peaks of the waveform stay
within +1.7/—1.6 major divisians of the graticule center
line.

q. Set the FREQUENCY Hz dial to 10, MULTIPLIER to

103, and the VOLTS/DIV of the vertical amplifier to 1 volt.

L Adjust vertical -amplifier COMPARISON VOLTAGE
Lntil the positive peaks of the waveform are on the grati-
cule center line.

s. Change the output to any frequency from 200 kHz 1o
2 MHz.

t. Check that the positive peaks of the waveform stay
within +3.8/—3.0 major divisions of the graticule center

line.

U, Set the FREQUENCY Hz dial to 10, MULTIPLIER fo
103, and i button in.

v. Set the VOLTS/DIV of the vertical amplifier to 2V and
the (—) INFUT to GND.

w. Adjust the AMPLITUDE control for a display of ex-
actly 8.0 major divisions peak to peak.

x. Change the output ta any frequency from 20 Hz to 2
MHz. ‘

y. Check that the peak to peak voltage on the scope
remains between 5.7 and 6.3 major divisions.

z. Disconnect the oscilloscopg for the nextstep. |

s

on page 4-2: Delete item 20 (AC calibrator) from Table 4-1.
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2. Check Variable Symmetry Duty Cycle
a. Press the FREE RUN, 0dB and T4 pushbuttons.

b. Set the MULTIPLIER to 103 and the FREQUENCY
dial to 10.

¢. Release the VAR SYMM pushbutton.

(.

d. Connect the OUTPUT connector through a 50 @ co-
axial cable to the oscilloscope vertical input.

e. Adjust the AMPtﬂ' DE and oscilloscope controls to
display a waveform that occuples exactly 10 major divisions
for one cycle.

"f. Rotate the VAR SYMM control from fully cw to fully
Cow. i

g. Readjust the oscilloscope controls as needed at each
extreme to display one cycle for 10 major divisions.

h. CHECK—that the oscilloscope varies each waveform
half cycle from =0.5 major divisions to >8.5 major
divisions.

i. Leave these connections for the next step.

3. Check Output Ampiitude”

a. Using the same setup as in the previous step, turn the
AMPLITUDE centrol fully cw. ‘

5

b. CHECK—that the waveform on the oscilloscope dis-
play-is =30 V peak to peak.ty /o a_Sar

¢. Remove the coaxial cable from the oscilloscope verti-
cal input and connect a 50 @ termination in series with the
cable.

d. CHECK—that the cscilloscope dlsplay is =15V peak
1o peak.

e. Disconrnect the 50 § cabie and remove the 50 Q termi-
nation from the oscilloscope for the next step.

4. Check Offset Range
a. Press the TRIG-0¢B, and ™J pushbuttons.

b. Make certain the VAR SYMM pushbutton is in.

REV MAR 1985
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Performance Check

c. Connect a dmm set to read =15V to the output
connector.

. d. Adjust the VAR ¢ control for a 0V reading on the
dmm. :

e. Pull and turn the OFFSET control fully cw to fully cow.

{. CHECK—that the dmm reads ==x13 V at the appro-
priate stops for the OFFSET control M s
= FLH/
g. Remove the coaxial cable from the dmm and insert a
50 { termination.

h. CHECK-—that the dmm reads at least + 6.5V at the
appropriate stops of the OFFSET control.

i. Remove the connections from the dmm for the next
step.

a\ Press the FREE RUN, 0 dB and mpushbuttons

b. ‘Make certain the OFFSET is off.

c. Set the START dial to 10 and the MULTIPL!ER to
103' \ __t"J

| /
d. Set the AC Calibrator amplitude to 5.000 V rms. Set
the AC Callbrator frequency to 10 kHz.

e. Connect the AC Calibrator through a 50 9 bnc cable
and 50 @ bne termmatlon ta the DMM input and note the

" reading. N

{. Disconnect thé AC Galibrator and connect the

RS

e 7tV

- B, Check Amplitude FlatnESS wﬁ’ 2 (w Foofrn.d ,wfr PB&
% ps

FG501A QUTERUT to the DMM input through the 50 @ cable

and 50 Q bne termination. ¢

" g. Adiust the FG501 A AMPLITUDE to mateh the reading
noted in step e. o

s

" . Set the AC Calibrator frequency to 20 Hz. Set the
START dial to 2 drid the MULTIPLIER to 10.

_ Disconnect the FG501A and reconnect the AC
Cahbrator to the DMM through the 50 fz cab]e and termina-
tion. Note the DMM reading-

j. Disconnect the AC Calibrator and- reconnect the
FG501A QUTPUT to the DMM input thrOugh the 50 &t cable
and termination.

k. CHECK—that the reading is between .9886 and
1.0114 times the reading noted in step i.



Callbration—FG 501A
Performance Check

[. Set the AC Calibrator frequency to 20 kHz, Set the
START dial to 20 and the MULTIPLIER to 10%. Hepeat
steps i through k.

'm. Set the AC Calibrator and the FG501A to any other
frequency between 20 Mz and 20 kHz and repeat steps |
through k.

n. Set the FREQUENGCY Hz dial o 10 and the
MULTIPLIER to 103,

0. Connect the OUTPUT conneactor through a 50 O cable
and 50 O termination to the vertical input of the differential
oscilloscope plug-in. .

p. Adjust the AMPLITUDE control and the gain of the
vertical amplifier for an 8 major division ‘peak o peak
display. ‘ .

g. Increase th_e vertical amplifier gain by a factor or 10.

r. Adjust the vertical amplifier plug-in offset voitage so
that the waveform peaks are on the osculoscope graticule
‘ center line.

s. Change the outot;t to any freqoency from 20 kHz to 1
MHz. ;

t. CHECK—that the display is within 2.37 major divi-
sions from graticule center., ;f

u. Decrease the vertical bain of the oscilloscope by a
factor of 10 and adjust the offset voltage to 0.

V. Acijust the output frequency to 10 kHz.

w. Adjust the oscrlloscope vert|cal gain and the AMPLI-
TUDE control fora6 major division’ peak to peak display.

x. Change the output io any frequency from 1 MHz to
2 MHz. / _

y. CHECK— that the peak to peak dlsplay amplitude is
from 5.36 to 6. 73 major divisions.

z. Press the "[_, pushbutton.
aa. Set the output frequency to 10 kHz. L

bb. Adjust the AMPLITUDE control and the vertical
comparator oscilloscope plug-in for an 8 major drwsron peak
1o peak dlsplay
ce. Increase the oscrlloscope vertical plug-in galn by a
factor of 10. ‘:;
/’dd. Adjust the vertical plug-in offset voltage so that ‘the
eositive peaks of the squarewaves are at graticule center.

- ee. Change the output to any frequency from 20 Hz to
2 MHz.

ff. CHRECK—that the positive squarewave peaks are
within +2.37 major divisions from graticule center,

gg. Press the =~y pushbutton.
hh. Change the cutput frequency to 10 kHz.

Decrease the osciloscope vertical plug-in gain by a
factor of 10

Ji- Adjust the verticaliplug-in offset vottage 1o 0.

kk. Adjust the AMPLITUDE controf and the vertical plug-
in gain for an 8 major division oscilloscope display of the
triangle waveform. -

Il. Increase the plug-in gain by a factor of 10.

mm. Adjust the offset voltage so that the positive peak
of the triangle waveform‘ris at graticule center.

nn. Change the output ito any frequency from 20 Hz to
200 kHz. Y

00. CHECK_that the po_siti_ve peak of the triangle wave-
form is 2.37 major divisions or less from the graticule center,

~

pp. Decrease the vertical emp‘iiﬁer gain by a factorof 10.

gq. Remove the comparison vo!tage from the vertical
plug-in. R

rr. Adjust the AMPLTITUDE cantrot' and the vertical
plug-in gain for a peak to peak tnangte wavetorm display of
& major lelSIOﬂS x-,

ss. Change the output to any frequency fr.om 200 kHz to
2 MHz. ‘ .Y

tt. CHECK—that the peak to peak dlsplay reads from
4.4 maJor divisions to 7.6 major divisions in amphtude

/ r

uy. Disconnect the osciiloscope for the next step;.\

8. Check Sinewave Distortion —

a. Press the FREE RUN, 0 dB, and 1, pushbuttons.
The VAR SYMM and OFFSET controls must be off (in).

b. Connect the QUTPUT connector through a 50 O
coaxial cable and 50 0 termination to the distortion
analyzer.

c. Set the distortion analyzer to measure total har-
monic distortion plus noise with average response.

REV MAR 1985
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] ' d. Make certain the function generatorisinan ambient b. Setthe FREQUENCY Hz dial and the MULTIPLIER

temperature from 20°C to 30°C, control for any calibrated frequency. (For ease, the
FREQUENCY Hz dial at 20 and the MULTIPLIER at 10" are

T e recommended.)
O e. Select any frequency from 20 Hz to 20 kHz with the

~ FREQUENCY Hz and MULTIPLIER controls. The FRE-
QUENCY Hz control must be on the calibrated portion of ¢. Turn the AMPLITUDE control fully cw. -
T the dial and the MULTIPLIER centrol must be on the 10° .
range or below.
= _ d. Connect the CUTPUT connector through a 50 02

n coaxial cable and the necessary attenuators to obtain a5
" f. Adjust the AMPLITUDE control for a 15 V peak to division display to the 50 (2 vertical input of the sampling

] peak signal at the input of the distortion analyzer. oscilloscope.

g. CHECK—that the distortion is <0.25%. ' e. Connect the TRIG OUTPUT connector through a
50 Q coaxial caple and the necessary attenuators to the

] external trigger input on the sampling oscilloscope.

p h. Select any frequency from 20 kHz to 100 kHz. The

FREQUENCY Hz control must be onthe calibrated portion ;
— of the dial. f. Obtain a stabie rise and fall time dispiay on the

oscilloscope.

i CHECK—that the distortion is <0.5%. +

g. CHECK—that the rise time and fall time is <25 ns
) from the 10% to the 50% amplitude pcints.
v : j. Disconnect the distortion analyzer and the 50 Q

l termination from the coaxial cable.
=3 h. CHECK—that the peak to peak amplitude of the

front carmer ringing does not exceed 3% of the total

i o k. Connect the coaxial cable to the input of the squarewave amplitude. (If the squarewave amplitude is 8
- spectrum anaiyzer. major divisians, maximum aberrations allowed are 0.24

(.- (. major divisions.)

. Set the FREQUENCY Hz dial at 10 and the
A MULTIPLIER at 10%, -

~

i. Release the VAR SYMM pushbutton.

s
‘ m. Adjust the AMPLITUDE control and the spectrum j. Adjust the VAR SYMM control for a pulse waveform.
- analyzer controls so that ampiitudes 30 dB or greater
' below the fundamental amplitude are easily viewed onthe
i spectrum anglyzer. k. Repeat steps fand g.
; .
W ) N
_—_l n. Rotate the FREQUENGY Mz dial to 20, change the ) |. Remove al} connections for the next step.

-~

MULTIPLER to 10°, and rotate the FREQUENCY Hz dial 4
from 20 to 2,
) LA e -';!i -
] WX g 8. Check VCF Input

I 0. CHECK—that all harmonics from 100 kHz to 2 MHz a. Pressthe FREERUN, 0 dBand N, pushbutions. The
; ] are at least 30 dB below the fundamental amplitude. VAR SYMM and OFFSET pushbuttons should be in. Set

the FREQUENCY Hz dial to 20 andthe MULTPLIER1O 10%,
3 p. Remave the connections to the spectrum analbrj!

Y

b. .Connect the QUTPUT connector through a 50 O

4 ~ for the next step.
] ' coaxial cabie to the input of the frequency counter.
4 _; 7. Check Squarewave and Puise Output ¢. Obtain a stable counter dispiay.
T a. Press the FREE RUN, 0 dB and M, pushbuttons. All
(" . Q other pushbuttons out. d. Apply —10 Vde to the VCF INPUT connector.

-]

@ 4.5



Calibration—FG 501A
Performance Check

e. CHECK—that the frequency decreases by a factor
of =1000.

f. Remove all connections for the next step.

8, Check Exiernal Trigger/Gate lnp.ut
a. Press the TRIG, C dB, and A, pushbuttans,

b. Connect the OUTPUT connector to the vertical
input of the oscilloscope.

¢. Connectthe pulse generator through a 50 Q coaxial
cabie and 50 Q termination to the TRIG/GATE IN connec-
tor.

d. Set the pulse generator for a 0 to 1.2 V positive
going 50% duty cycle pulse at 1/2 the frequency of the
FG B01A.

e. CHECK—for one cycle of a sine waveform for each
trigger pulse.

f. Press the GATE pushbution.

g. CHECK-—for an output waveform that lasts for the
duration of the gating waveform.

h., Remove all connections for the next step.

10. Check Trigger Qutput
a. Press the FREE RUN pushbutton.

b. Connect the TRIG OUTPUT connector through a
50 O coaxial cabletothe vertical input of the oscilloscope.

c. CHECK—for a =-+4 V waveform on the oscilloscope
display. (The voltage varies from about +0.7 V 1o over
+4.0 V, TTL logic levels). '

d. insert a 50 ( termination from the coaxial cable to
the oscilloscope vertical input.

ge. CHECK—for az+2 Vwaveform onthe oscilioscope
display.

f. Remove all connections for the next step.

4-6

—53‘\’@1€(Check Attenuaior Accuracy

11, Check Variable Phase Range
a. Press the FREE RUN, 0 dB, and N, pushbutions.

b. Connecl the CUTPUT connector to the vertical
input of the oscillosccpe. Set the oscilloscope for
automatic triggering.

c. Obtain a sine waveform on the oscilloscope
centered around 0V, Determine the peak-to-peak
amplitude of the waveform.

d. Press the TRIG pushbution.

e. Rotate the VAR € from stop to stop and observe the
position of the free running trace on the oscillosocope
dispiay.

f. CHECK—that the straight line can be positioned at
the peak amplitudes of the sine waveform.

g. Remove all connections for the next step.

a. Press the FREE RUN, 0 dB and A, pushbutions.
b. Set the FREQUENCY Hz dial to 20.

c. Set the MULTIPLIER to the 10° position.

d. Set the AMPLITUDE control fully cw.

e. Connect the CUTPUT connecter thorugh as00
coaxial cable and 50 Q termination to the input of the dB
ratio meter (AA 501).

f. Set the AA 501 for automatic level ranging.

g. Pushthe 0 dB REF button on the AA 501.
h. Push the —20 dB pushbutton.

i. CHECK—that the ratio meter reads from —19 dB to
—21 dB.

i. Push the —40 dB pushbution.

REV DEC 1982
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k. CHECK—that the display reads from —39 dB ta
—41 dB.

1. Push the —60 dB pushbutton.

.m. GHECK—that the display reads from —59 dB to
—61 dB.

n. Remove all connections for the next step.

"
-~

f .
~12A. Alternate Procedure for Checking Attenuator

Accuracy
a. Press the FREE RUN, 0 dB, and A, pushbuttons.

b. Set the FREQUENGY Hz dial to 20%
. - 1

c. Setthe MULTIPLIER to 10 } position. Connect the
output through a cozxial cable tothe oscilloscope vertical
input.

d. Adjust the AMPLITUDE control for exactly a 30 V
peak to peak sinewave.

e. Push the —20 ¢B pushbutton.

i, CHECK—for a waveform amplitude from 2.67 V to
3.37 V. -

~

g. Press the —4C dB pushbutton.

h. CHECK—for a waveform amplitude from 0.267 Vto
0.337 V.

i. Pressthe —60 dB pushbutton.

Yuer BN LFE ARI WAL R § "wf W R

Performance Check

j. CHECK—for awaveform amplitude from 0.0267 Vto
0.0337 V.

k. Remove &ll connections for the next step.

13. Check Triangile Time Symmeitry

a. Press the FREE RUN pushbutton.

b. Set the FREQUENCY Hz and MULTIPLIER control
for any frequency from 20 Hz to 200 kHz in the calibrated
portion of the dial. Connect the counter through 2 coaxial
cable to the TRIG OUTPUT connector.

¢. Trigger the counter to read thetime of the positive-
going half cycle of the trigger waveform (+ slope).

d. Record this reading.

& Trigger the counter to read the negative-going half
cycle of the triggering waveform (— slope). ‘

5,\"{’? V>

f. Record this reading.

g. CHECK—that the time difference of both readings
is <1%.

h. Setthe FREQUENCY Hz and MULTIPLIER contrals
for a frequency from 200 kHz to 2 MHz in the calibrated
portion of the FREQUENGY Hz dial.

i. Repeat steps ¢ through f.
" . CHECK—that the time difference is <5%.

k. Remove all connections.
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