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1.0 GENERAL - similar to 510A-04 with the following 
exceptions: 

1.1 Capable of being phase locked to an external 
400112 26V F9fS reference. 

1.2 Provides eiqht separate transformer isolated 
outpllts at 1OV PJIS into LOOK ohms. 

1.3 Each output has programmable phase control of 
0 Or 180 deqrees. 

t1.4 Housed in 3-l/2 inch high full rack width 
package. 

2.0 ELECTRICAL - All electrical specifications apply 
with each output loaded into 1OOK ohms. 

2,1 Phase reference input: 207 RMS + LOG, 
3fiO to 420Hz, 3Op ohm input inpcZance. 

2 ,.2 outputs: Eight,transformer coupled,at 
1OV RMS + .05%. Phase relationship to phase 
reference input 0 + 1 degree or 180 * 1 degrees 
proqrarmnable. got& harmonic distorTion 0.15% 
isolation between any two outputs or input t0 
any output: 3OOV DC or peak AC; ZlOOpf 
naximum capacitance. 

2.3 Phase programaninq inputs: Power required 
9.7 DC + 5% at 150ma per input (1.2 Amp 
maximum for all inputs paralleled) q Logic 
levels for phase programming (7400 series TTL): 
Logic "O", V in < O.EV, I in - 3.2ma. Loqic 
"f"; V in > 2V, I in < lma. 
On a logic "I" to loqic"0" transition at 
the phase control enable input, the output 
phase will be programmed according to phase 
control input status. Logic "0" corresponds 
to 180 degrees phase logic "2" corresponds 
to 0 degrees phase with respect to phase 
reference input. 
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88 Form No. 740 

3.0 MECHANXCAL 

3.1 Chassis size 3-l/;! in. high, I.9 in, wide 
(rack mountable),is'/z in. depth behind front 
panel, 

3,2 Input and outputs 3.ocated on rear panel. 
Input, binding posts on 3/4 in. centers. 
Outputs O-8 terminal barrier strips. 

3.3 Power switch an r1 overLoad inctiaatnr on 
front panel.. 

4.0 PARTS LIST - See Bills of Materisl and Engineering 
Drawings listed in Section 5.2 MFG Column. 

4.1 Purchased Parts 
(1) OECO transformer 17584 per 5leA/AN-8OOl 

5.0 DOCUMENTATION 

5.1 Standard SLOA Manual with 5LOA/AA-130 
Specification Control Drawirq and Drawings 
Listed in, Section 5.2 MNLS Column. 

.‘, 
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5.2 DOCUMENTATION INDEX MODEL: 510A/AA 



DRAWING 

510A/P.A-4003 

Main PCB Ass 
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6.0 TEST PROCEDURE - See 510A/ha-160 
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The following is a list of equipment required to 
test the 5,lOA/AA. 

Multimeter Fluke 8100A 
variac 1A Minimum 
AC Ammeter O-100ma 
AC/DC Differential 

VoLtmeter Fluke 887A 
0scilL0sc0pe Tektronix 545 with LA1 Plug in 

and 10X attenuator probe 0X equiv. 
Thermal Transfer Standard Fluke 540B 
DC Calibrator 1OV and 14.14214 vol.ts + 20 pprm 

@ 5~x1, Fluke 343A 
Load resistors (1) 700 whms, (1) 1.3K ohms, 

(8) 1OOK ohms + l%# and (1) UOK 
ohms f. 1%. 

Continuously variable DC Power Supply 0 to + 1OV @ 1.5 Amp 
Frequency counter 300-400Hz with LHz reeolution. 
Phase Refebence Source 26V FWS, 350 to 45OWz. 
FtMS VoLtmeter Fluke 93l.B calibrated to 4. 0.02% 

See 3.2.9. 
Phase Meter Wfltron 351 
Distwrtion Analyzer BP333A or 
Wave hnaly~or HP3590A 

'!,' N:, ", 
,, 

,, ,, ,, 
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1. 0 PURPOSE 

The purpose of the Test Procedure iv to define requirement3 
and procedures for production testing of the Model 510A/AA 
Reference Standard. 

2.0 SCOPE 

This procedure defines tests to bc performed on all. instruments. 

2. 1 Section 3 applies to instruments with serial numbers 001. through 
128. 

2.2 Section 4 applies to instruments with serial numbers above 128. 

3. 0 TEST PROCEDURE (Serial Numbers 001 through 128) 

NOTE: All references to 510h are to the 510A-4001 (307869) PCB 
assembly. All references to the 5lOA/AA are to the SIOA/AA- 
4001 PCB assembly. All measurements are made to circuit 
common (black binding post, TP 8 & 10 on 510A,/AA or 510A 
shield cover) unless otherwise specified. 

3.1. Turn-On I 510A Basic 

NOTE: All referenced test points and adjustments are on 
51OA, unless otherwise noted. Referenced output 
terminals are TP 12 & TP 11 (common) on 5lOA/AA. 

3.1.1 Disconnect red, blue and violet leads from 510A. 
Disconnect orange and yellow leads on 5lOA/AA. 

3. 1.2 AC Power Input Receptacle 

Verify that the AC power input receptacle iv 
installed with the grounding pin up and ,that 
the high side of the line (pin marked L on back 
of receptacle) is connected to the center post 
of the fuse holder. 

JOHN FLUKE MANUFACTURING CO., INC. 
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3.1.3 isolation Check -- 
Set the multimeter to the 10M ohm 
range and measure the resistance 
between the rear panel WHITE and 
BLACK binding posts. The resistance 
should be infinite. 

3.1.4 Output Transistor Check 
Set the multimeter to the 1K ohm 
range. Connect the + lead to Q28 base 
and the - lead to Q28 emitter. The 
meter should read between 800 and 
1500 ohms. 

Repeat for Q25. 

Connect the + lead to Q27 emitter 
and the - lead to Q27 base. The meter 
should read between 800 and 1500 ohms. 

NOTE: If resistance is greater than 
1500 ohms, the wrong transistorPi 
are installed. 

3.1.5 Adjustment Preset, 

Set the L15-230V switch on the rear 
panel to 115V. Set RlQO and R27 
fully ccw and center all 9 remaining 
posts (including II96 at the front 
panel). 

3.1.6 Plug fn 
Plug the instrument into the variable 
line voltage source. Monitor TP2 
(418V) with a DC voltmeter end the. 
output with a scope (SV/m sensitiyity). 
Bring up the line voltage slowly. 
The tl8V should come up but there may 
be no AC output depending on the 
setting of R90. set the line tw 115v. 
Tnput current should not exceed 5Oma AC.' 

3.1.7 FET Bias Set: 
Monitor TP5 for +.6 to -6.OV and ad$;g@ 
R90 to produce -2.3V to -2.7V. Wif$ 
no output present, TP5 should be at",,rf.wr 
If the output is )lW rma, TP5 Will yLe‘i. 
approximately +3V. 

JOHN FLUKE MANUFACTURING CO,, INC. 
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3.2 Calibration - 510A Basic -- 
3.2.1 -18V Rcgsated Supply (TP4) 

-18V + .5V 

3.2.2 +18V Regulated Supply (TP2) 
Set to +J.SV + -2V with R9 

3.2.3 Reference Voltage +14,14214V (TP10) 
Measure TPlO with the 887A. Use 
internal circuit common (shield 
cover) . Clip jumpers A and B per 
table. 

VREF - 14.14214V Clip Jumper 

a to .00571 None 
.00572 to .01141 A 
.OOl.42 to .01712 B 
.01713 to .02182 A & B, 

Next set reference with R27 to L4.lP214V 
4 2oouv. 
This step must be pxeceeded by 3.1.5,' 

3.2.4 V3, V4, Zero Set 
Use internal circuit common (hifAd cover) 
Monitor TP6. Set R49 to 0 *, 1OOuV. 
Monitor TP7. Set R72 to 0 ) 1OOuV. 

3.2.5 Output Stage Bias Current Set 
Short TP3.4 to circuit coxnaon, 
(Oscillator will stop.) Aajust MOO 
for +25ChnV between TP4 and TP12, ,' 
Disconnect voltmeter from TP4 ana 
TP12. Remove ehcrt.' 

3.2.6 Detector Diode Bias Set 
With DC coupled scope and X10 probe, " 
8et R60 fox + JOOmV 4 lOmV peak at 
TPE. Use 5OmV ox 1OlmV vertical 
seneitivity. 

JOHN FLUKE MANUFACTURING CO., INC. 
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3.2.7 AmAtude Determining Resistor Balance -- 
Monitor output TP12 & TPll on 5lOA/AA 
board with AC Diff. VM with max null 
sensitivity. Adjust R37 for "6" shift 
in output level when A252 is s&&ched 
(adjust ~37 for half the shift and 
switch A252 to check setting). 
Repeat if necessary. Set fox< 5OuV shift. 

3.2.8 Uncalibrated Indicator Check 
Apply 700 ohm load to output. 
Uncalibrated indicator should come on. 
Apply 1.3K ohms. Indicator should 
not be on. 

3.2.9 Inherent Absolute Calibration Check 
Using a 5408, perform an AC-DC transfer 
on the SLOA/AA. Erxox should be less 
than 0.02%. 

Record the error with sigh I4 ox -). 

NOTE: This calibrated signal level 
can be used as a reference for calibrating 
the 91OB used in final output level 
adjustment of the 51OA/AA. 

3.3 Operational Alignment - 51OA/AA 

3.3.1 Turn Xnetnument OFF 
Reconnect red lead to TP2 & violet lead 
to TP4, turn instrument on, Observe 
that + and - 18 volts on 51OA/AA 
are correct. LOW level of + or - 18 
volts indicates excessive Loading or 
short circuit on 51OA/AA. Uiseonnect 
red and violet leads ana troubleshoot. 
Reconnect Orn & ye1 leads on 51OAD-A 
blue lead to pin near Q2l on 51OA. 

3.3.2 On SlOA/AA set R52, R54 and R88 to mid 
range and R49 max cow. Remove U1 
from its socket and apply +lO volts 
to TP5, and TPlO (common) on SLOA/AA. 
Monitor voltage at TP5 on 52OA. 
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3.3.3 

3.3.4 

3.3.5 

3.3.6 

3.3.7 

3.3.8 

Adjust R88 on SlOA/AA for equal 
voltages at TP5 on 510A when polarity 
of 10 volt signal is reversed. R90 
on 510A may have to be adjusted to 
maintain the vol.tage at TP5 on 51OA 
between zero and u-5 volts to maintain 
the 510A in linear operation. 

Vary applied voltage at TP5 on 53OA/AA 
from -1OV through 0 ta +lOV while 
monitoring the voltage change at TP5 
on the 510A. Change should be less 
than 2V. Adjust R9O on the 51OA to 
center the voltage change about -2.5VDC. 
Remove voltmeter from TP5 on 510A. 

Connect frequency counter to output 
TP12 and TPJ.1 (common). With zero 
volts at TP5 on 510A/AA adjust R95 
on SIOA for 400 + 1Hz, with +I.0 volts 
at TP5 the outpuE frequency must be 
greater than 435liz; with -10 volts 
at TP5 outut frequency must be less 
than 365Rz. 

Apply +3 volts to TPS on 51OA/AA 
and adjurt R52 fox 420 + 2Hz. With 
-3 volts at TP5 frequenEy should be 
380 + 3Hz. Disconnect frequency counter, 
Monitor TP6 on &lOA/AA with wscilY.oscwpe 
while adjusting R54 fox mhimum dc 
shift with voltage at TPS an 51OA/AA 
is changed from +1OV to -LOV, Shift 
should be less than 1OOmV. 

Remove dc supply and short TP5,to 
TPlO on 5lOA/AA, Monitor TP9 with 
voltmeter and adjust R49 for 4 4 .OW DC. 

Trigger oscilloscope externally from 
output at TPl2 & TPll (common). Observe 
that signal. at TP2 is a symmetrical 
square wave of approximately 10 volts 
peak t peak centered about OV DC and 
is 180 8 out of phase with the output. 



3.3.9 Observe that the waveform at TP3 is 
a symmetrical square wave at l/2 the 
output frequency, the amplitude 
should be OV to -lOV peak to peak. 

3.3.10 Apply 26V RMS 4OOiIz phase reference 
signal to the rear panel phase reference 
input. Trigger osciLloscopa externally 
from phase reference signal. Observe 
that signal at TP1 is a symmetrical 
square wave of approximately 10 volts 
peak to peak centered about 0 VDC and 
is in phase with the phase reference 
signal. 

3.3.11 With power off replace U1. Remove 
ahart from TP5 on 510A/Ah. Turn power 
wn. Monitor TP3 on SlOA/AA with 
oscillossope the waveform should be- 
come a symmetrical square wave within 
a few seconds indicating the SlOA/AA 
is phase locked to the reference 
signal. 

3.3.12 Change the reference signal frequency 
to 370Hz and then to 430Hz observing 
that the square wave signal appears 
at TP3 on the !XOA/AA indicating 
phase lock. 

3.3.13 Apply a variable 5V DC source to 
terminals C and D of TBL through TB8 
in parallel. Connect all terninel A'S 
of TB1 through TB8 together, this 
will be a common phase control function 
for all outputs. 

3.3.14 Connect the phase control buss to 
+5V (terminal C) and alternately 
connect the phase contxol. enable input 

(terminal B) of TBl through Tae to ground 
(terminal D) to set all phases to 
0 degrees. 

3.3.3.5 Externally trigger an oscilloscope 
from the phase reference input and 
check each output, terminals E & F (comma: 
observing an in-phase condition with 
the phase reference. 
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3.3.16 Connect the phase control buss to 
Gnd,and alternately connect each 
phase control enable input to gaound 
to set all phase to l-80 degrees, 
Check each output with oscilloscop@ 
observing the 180 degree phase condition. 

3.3.17 Reduce the voltage across terminals 
c & D to 4.5v. Repeat 3.3,13 to 3.3.15 
above. All relays must function 
correctly with 4.5 volts applied. 

3.4 Final Calibration 51OA/AA 

3.4.1 Texminata each output with 1OOE ohm 
4 1% load. Calibrate using a 9318 RMS 
fioioltmeter accurate to + .028 ox better 
at lOVEM8 4OOHz. set &tput levele 
at E (high) and E (low) on TBI through 
TB8 to lO.OOV EMS 2 .005%, using"E67 
thnough R74 respectively. see 3.2.9. 

NOTE: The input Impedance of the 9318 
is 1M ohm, this para'll.eled with the 
1OOK ohm load impedance will r&uce 
the acbual load on'the measured output 
to approximately 91K causing the itiicated 
reading to be approximately 190 to 
150 ppm Low. To oomtpensate'for this 
error the load resistor ou the measured 
autput muat be changed to 120R ohm. 'E 
All outputs must br terminated into ,, 
LOOK ohm for proper level out of any 
channel due to transformax primary ; 
impedance 108s with output+ading.,~~ ', E' 

3.4.2 Calibxate and zero phase meter for 0 
degrees with resolution of 8.1 degree ', 
maximum. Connect input 1 (reference 
input) of phase meter to sigaal at 
phase seference input ofSLOA/A.A. 
Connect input 2 (teat input) to an output 
channel using a cable approximately the 
same length as OR input 1. Set the < 
phase to 0 + 0.1 degtees using R42 CWI 
SlOA/AA. BSerse the input leads to 
the phase meter and observe the meter' 
reads 0 t Il.1 degrees. 
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3.4.3 Vary the phase reference input signal 
frequency from 3801Iz to 420112 and 
observe theat the phase error after 
settling is less than +O.S degrees, 

3.4.4 Check each output channel with phase 
meter, maximum phase difference between 
any two channels must be Less than 0.1 
degrees. 
NOTE: The effects of phase meter input 

loadihq on LOOK ohms loadfi? wilL 
be insignificant for phase meter 
input impedances of 1M ohme ox 
greater. Load resistor an 
measured output channel need not 
be changed to 1lOK ohms. 

3.4.5 Set phase reference frequency to 400Hz. 
Connect distortion analyzer ox wave 
analyzer to an output (terminals E & F). 
Measure total haxmonic distortion less 
than 0.15% or using a wave analyzer 
the second and third haxmonice should 
be less than 1OmV (60db below the 
level of the fundamental). Repeat for 
2 hdditiond oqtputs. 

NOTE: DC Magnetization of the cutput 
transformer can cause an inoxease 
in harmonic distortion. This may 
be brought about by the application 
of a de current thxouqh an output 
winqinq ox by recovery transients 
generated by the 510A when an 
output is repeatedly shorted. 
This effect is not permanent and 
can be reduced by applying a 
variable dc source to an output 
through a 3K ohm resietor while 
monitoring the distixtion. By 
varying the voltaqe both positive i 
and negative a null af distoxt$on,, 
will be obsexved,'if the,appLied 
voltage is removed at the t4me, the 
the null ia observed the distortion 
shaould remain at ox near the 
minimum level noted. Several attem~ 
may be required to achieve a mintiur 
level. 
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3.4.6 Repeat 3.4. 5 above for 380 Hz and 420 Hz. 

3.4.7 Remove all test equipment, this concludes 
the Acceptance Test. for instruments with 
Serial Number 001 through 128. 

JOHN FLUKE MANUFACTURING CO., INC. 

REV AC 
510A/AA-160 1 1: 

NJ Form No,, '740 



4.0 TEST PROCEDURE (Serial Numbers 129 and on) 

NOTE: All references to 510A are to the 510A/4001 (307868) PCB 
assembly. All references to the 510A/AA, are to the 510A/AA- 
4003 PCB assembly. All measurements are made to circuit 
common (black binding post, TP 8 and TP 12 on 5lOA/AA DI 
510A shield cover) unless otherwise specified. 

4. 1 Turn-On - 510A Basic 

NOTE: All referenced test points and adjustments are on 
510A, unless otherwise noted. Referenced output 
terminals are TP 11 and TP 12 (common) (III 510AIAA. 

4. 1. 1 Disconnect red, blue and violet leads from 
510A. Disconnect orange leads on 510A/AA. 

4.1.2 AC Power Input Receptacle 

Verify that the AC power input receptacle is 
installed with the grounding pin up and that the 
high side of the line (pin marked L on back of 
receptacle) is connected to the center post of 
the fuse holder. 

4. 1. 3 Isolation Check 

Set the multimeter to the 10M ohm range 
and meawre the resistance between the 
rear panel. WHITE and BLACK binding posts. 
The resistance should be infinite. 

4.1.4 Output Transistor Check 

Set the multimeter to the 1K ohm range. 
Connect the t lead to Q28 base and the - lead 
to Q28 emitter. The meter should read between 
800 and 1500 ohms. 

Repeat for (225. 

Connect the + lead to Q27 emitter and the 
- lead to Q27 base. The meter should read 
between 800 and 1500 ohms. 
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NOTE: If resistance is greater than 1500 ohms, 
the wrong transistors art? installed. 

4. 1. 5 Adjustment Preset 

Set the 115-23OV switch on the rear panel to 115V. 
Set R 100 and R 27 fully ccw and center all 8 remaining 
pots (including R 96 at the front panel). 

4. 1.6 In Plug 

Plug the instrument into the variable line voltage 
source. Monitor TP 2 (+18V) with a DC voltmeter 
and the output with a scope (5 V/cm sensitivity). 
Bring up the line voltage slowly. 
The +1&V should come up but there may be no AC output 
depending on the setting of R 90. Set the line to 115V. 
Input current should not exceed 50 ma A,C. 

4.1.7 FET Bias Set 

Monitor TP 5 and adjust R90 to produce -2.3V to -2.7V. 
With no output present, TP 5 should be at -6. OV. 
ff the output is > 1OV runs, TP 5 will be approximately 
+3v. 

4. 2 Calibration - 510A Basic 

4.2. 1 -18V Regulated Supply (TP 4) 

-18V t .5V 

4.2. 2 +18V Regulated Supply (TP 2) 

Set to t 18V + . 2V with R9. 

4.2. 3 Reference Voltage +14. 14214V (TP 10) 

Measure TP 10 with 887A. Use internal circuit common 
(shield cover). Clip jumpers A and B per table. 

SFF -14. 14214V Clip Jumper 

0 to 1 00571 None 
1 00572 to .01141. A 
.00142 to .01712 B 

Ol7Q&+O2182 A&B 
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Next set reference with R 27 to X4. 14214V + 200 uV. 
This step must be preceeded by 4. 1. 5. - 

4.2.4 v3, v4, Zero set 

Use internal circuit common (shield cover). 
Monitor TP 6. Set R 49 to 0 + 100 uV. 
Monitor TP 7. Set R 72 to 0 + 100 ulr. 

4.2. 5 Output Stage Bias Current Set 

Short TP 13 to circuit common. (Oscillator will stop). 
Adjust R 100 for f 25mV between TP 4 and TP 11. 
Disconnect voltmeter from TP 4 and TP 11. 
Remove short. 

4.2.6 Detector Diode Bias Set 

With DC coupled scope and X10 probe, set R 60 
for + 100 mv + 10 mv peak at TP 8. 
Use 50 mv or 100 mv vertical sensitivity. 

4.2.7 Amplitude 

Monitor output TP 11 and TP 12 on 510A/AA board with 
AC Differential Voltmeter with maximum null sensitivity 
Adjust R 37 for “0” shift in output level. when A 252 is 

switched (adjust R 37 for half the shift and switch A 252 
to check setting). 
Repeat if necessary. Set for C 5OuV shift. 

4.2.8 Uncalibrated Indicator Check 

Apply 700 ohm load to output. 
Uncalibrated indicator should come on,. 

Apply I. 3K ohms. Indicator should not be on. 

4.2. 9 @herent Absolute Calibration Check 

Using a 540B, perform an AC - DC transfer on the 
SlOA/AA. Error should be less than 0.02%. 

Record the error with sign (t or -1. 

NOTE: This calibrated signal level can be used as a 
reference for calibrating the 910B used in final output 
level adjustment of the 510A/AA. 

JOHN FLUKE MANUFACTURING CO., INC. 
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4. 3 Operational Alignment - 5lOA/AA 

4. 3. 1 Turn Instrument OFF 

Ileconnect red lead to TP 2 and violet lead to TP 4, 
turn instrument On. Observe that + and - X8 volts on 
510A/AA are correct. Low level of + or - 18 volts 
indicates excessive loading or short circuit on 510A/AA. 
Disconnect red and violet leads and troubleshoot. 
Reconnect orange lea&on 5104/AA, blue lead to pin 
near Q 21 on 510A. 

4. 3.2 On 510A/AA set R 34 and R 44 to mid-range. 
Short TP 5 to TF 8. Monitor TP 7 (I-Ii), TP 8 (Low) 
and operate R 34 across full range. Observe voltage 
varies from > +3. 8 to < -3.8. 

4. 3.3 Connect frequency counter to 51OA/AA output. 
Short 510A/AA TP 5, TP 7, and TP 8. 
Adjust R 95 on 510A for 400 t 1 Hz on counter. 
Remove short from TP 8 to ‘3TP 7. Leave short between 
TP 5 and TP 8 connected. 

4.3.4 Monitor voltage at 510A, TP 5, while varying 510A,/AA, 
R 34, from one extreme to the other. Adjust the 5IOAlA 
R 44 for equal voltages (k 0. 2V) at TP 5 at the extremes 
of R 34 adjustment. 510A R90 may have to be adjusted 
to maintain the voltage at 510A TP 5 between 0 and -5V 
to maintain the 510A in linear operation. 

4. 3. 5 Slowly vary the setting of 510A R 34 observing the 
voltage at 510A TP 5. The voltage change should be 
less than 1 volt. Adjust 510A R90 to center the voltage 
range at TP 5 about -2. 5 volts. 

4.3.6 Observe output frequency with R 34 set to extremes of 
adjustment. The maximum frequency must be greater 
than 415 Hz and the minimum frequency must be less 
than 385 Hz, Remove short. 

4. 3.7 Monitor voltage at 510AIAA TP 7. Adjust 510A/AA 
R 34 for 0 f 0. 1 VDC at TP 7. 

JOHN FLUKE MANUFACTURING CO., INC. 
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4. 3. 8 Apply 26v RMS 400 Hz. phase rcfercncc signal to the 
reaf panel phase reference input. Trigger oscilloscope 
externally from phase reference signal. Observe that 
signal at TP 1 is a symmetrical square wave of approx- 
imately 0 to $5 volts peak to peak and is in phase with 
the phase reference signal. 

4.3. 9 Connect osciXloscope to 5LOA/AA TP 2 and observe 
that signal is a symmetrical square wave of approximate 
0 to t5 volts peak to peak and is in phase with the phase 
reference signal. 

4. 3. 10 Change the reference signal frequency to 370 Hz and then 
to 430 Hz observing that the signal at 51OA/A,A TP 2 
comes into phase with the reference signal at each 
extreme indicating phase locked condition. 

4. 3. 11 Apply a variable 5V DC source to terminals C and D 
of TE 1 through TB 8 in parallel. Connect all terminal 
A’s of TB 1 through TB 8 together. This will be a 
comtnon phase control function for all outputs. 

4. 3.12 Connect the phase control buss (Term. A) to +5V 
(Term. C) and alternately connect the phase control 
enabling input (Term. B) of TB 1 through TB 8 to ground 
(Tel-m. D) to set all phases to 0 degrees. 

4. 3. 13 Externally trigger an oscilloscope from the phase 
reference input and check each output, terminals E and 
E (common), observing an in-phase condition with the 
phase reference. 

4. 3. 14 Connect the phase control buss (Terminal A,) to ground 
and alternately connect each phase control enable input 
to ground to set all phase to 180 degrees. 
Check each output with oscilloscope observing the 180 
degrees phase condition. 

4. 3. 15 Reduce the voltage across terminals C and D to 4. 5V. 
Repeat 4. 3. 15 above. All relays must function 
correctly with 4. 5 volts applied. 
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4.4 Final Calibration - 5XOAJAA 

4.4. 1 Terminate each output (terminals E and F) with 1OOK 
ohm f 1% load. Calibrate using a 931B RMS Voltmeter 
accurate to -f .02% or better at 10X’ RMS, 400 Hz. 
Set output levels at E (Hi) and F (Low) on ‘TB 1 through 
TB 8 to 10. OOV RMS + . 005% using R 48 through R 63 
respectively. See 4.2.9. 

NOTE: The input impedance of the 93113 is 1M ohm. 
This, paralleled with 1OOK ohm load impedance, 
will reduce the actual load on the measured 
output to approximately 9lK causing the indicated 
reading to be approximately 150 to 250 ppm low. 
To compensate for this error tha load resistor 
on the measured output must be changed to 110K 
ohm. All outputs must bi; terminated into IOOK 
ohm for proper level out of any channel due to 
output impedance loss with output loading. 

4.4.2 Cal,ibrate and zero phase meter 0 degrees with resolution 
of 0. 1 degree maximum. Connect input 1 (reference 
input) of phase meter to signal at phase reference input 
of 510AlAA. 
Connect input 2 (test input) to an output channel using 
a cable approximately the same length as on input 1. 
Set the phase to 0 + 0. I. degrees using R 31 on 51OA/AA. 
Reverse the input leads to the phase meter and observe 
the meter reads 0 t 0. 1 degrees. 

4.4. 3 Vary the phase reference input signal frequency from 
380 Hz to 420 Hz and observe that the phase error 
after settling is less than f 0. 5 degrees. 

4.4.4 Check each output channel with phase meter. Maximum 
phase difference between any two channels must be less 
than 0, 1 degrees. 

NOTE: The effects of phase meter input loading on lOOK 
ohms loads will be insignificant fear phase meter 
input impedance of lM ohm or greater. Load 
resistor on measured output channel need nat be 
changed to 1lOK ohms. 

JOHN FLUKE MANUFACTURING CO., INC. 
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4.4. 5 set phase reference frequency to 400 Hz. 
Connect distortion analyzer O+ wave anaylzex to an 
output (Terminals E and F). 
Measure total harmonic distortion less than 0. 15% or 
using a wave an,alyzer the second and third harmonics 
should be less than 10 mV (60 db below the level. of the 
fundameutal). Repeat for 2 additional outputs. 

4.4.6 Repeat 4.4. 5 above for 380 Hz and 420 Hz. 

4.4.7 Remove all test equipment. This conclud@s the 
Acceptance Test for instrument with Serial Numbers 
129 and on. 
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1-I. lNTRODUCTlON 

l”2. The Model 5 IOA is a precision ac reference stan- 
dard. It produces B fixed frequency output having an am- 
plitude uf IOV rms. Standard frequencies and accuracies 
are given in Table 1.1. Other frequencies axe available upon 
special request. The center frequency can be varied +I% 
with a control on the front panel. Frequency resolution 
with this control is better than +0.05%. 

Table 1.1. STANDARD FREQUENCIES AND’ACCURACY 

24 HOUR 30 DAY STANDARD 
ACCURACY ACCURACY FREQUENCY 

I-6. SPECIFICATIONS 

OUTPUT VOLTAGE ... .......... 
OUTPUT CURRENT ............. 
SYNCLE FIXEDFREQUENCY OUTPUT ...... 

Amplitude Accuracy 
SOHz-20kHz .................. : : 
20kWz-50kHz. ........... 
50kHz- 100kHz ........... 

Introdu,ction & Specifications 

1-3. Output current is fully protected from overloads 
and short circuits. Maximum load current for rated occur- 
acy is 10 mA. Visual indication of an overload is provided 
by a light emitting diode (LED) on the front panel. Two 
sets of par&l connected binding posts on the front and 
rear panel provide load connection. 

14. The ac reference standard can be operated from 
line power or it can be battery powcrcd through an option- 
al rechargeable battery pack. Line voltage requirement is, 
1 IS/230 vat, 50 to 500 Hz, single phase. The rechargeable 
battery pack is available ns the -01 Option. It allows at 
least 16 hours of continuous operation without line power. 
Battery charging is done whenever line power is applied. 

1.5. The Model 510h is designed for bench top use or 
it can be installed in B standard 19 inch equipment rack. 
Rack mounting kits arc available as accessories ‘to permit 
single, dual, triple, and quadruple side-by.side rack iixtalla- 
tion 

IOV rms 
10 mA rms, short circuit protected 
Any sin& fixed frequency from 50 Hz to 100 kHz. Stan- 
dard frequencies are: 50; 60; 400: 1,000; 2,400; 5,000; 
19,200 and 100,000 Hertz. 

24 Hours 30 Days 90 Days 
kO.Ol% f0*015% f0.02% 
50*015% f0.025% &0.035% 
zkO.o4% kO.OS% ~‘~0.06% 










































































































































