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particularly useful when the host computer employs buffered output and can delay transmission when DSR 
goes false.  Hardware handshake can also be used by the host computer when its’ input buffer is full to 
delay data being transmitted from the Model 6620. 
 
The XON/XOFF protocol may also be used over the six-wire cable. 

 
Figure 3.3  A Four-Wire Cable 
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Figure 3.4  A Six Wire Cable 
 
 
3.3.3 COMMUNICATION PARAMETER SELECTION PROCEDURE 
 
The Model 6620 will act on commands sent over the serial interface.  If the XON/XOFF protocol and/or 
the hardware handshake is employed no commands will be missed.  If neither of these methods are used, 
the user is advised to send each command separately to the instrument.  Illegal commands are ignored. 
 
As soon as communication is established, the REMOTE LED will light on the front panel.  When the 
REMOTE LED is on, the phasemeter will no longer respond to the front panel.  Front panel operating can 
be resumed by pressing the [LOCAL] key. 
 
When the unit is in [LOCAL] mode, the [LOCAL] key is used to select a number of communication 
parameters.  When the [LOCAL] key is first pressed momentarily, the baud rate (Menu 1) will appear on 
the DISPLAY.  Pressing the [METER RANGE] and [REL PHASE] keys will increase or decrease 
respectively the seven available baud rates which vary from 300 to 9600 bits/second (see Figure 3.5). 
 

 
Figure 3.5  Baud Rate 

 
Pressing the [LOCAL] key again momentarily, 
will display the line termination (Menu 2).  The 
desired termination, shown in Figure 3.6, is 
obtained by pressing the [METER RANGE] 
and [REL PHASE] keys.  While the Model 
6620 ignores line termination as input, some 
computers may not. 
 

 
Figure 3.6  Line Termination 

 
Three parameters are chosen in Menu 3.  The first character in the display represents the number of DATA 
BITS.  The second character selects (E)ven, (O)dd or (N)o PARITY.  The last character selects the number 
of STOP BITS (see Figure 3.7). 
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Figure 3.7  Parameter 
 
Menu 4 determines if the XON/XOFF protocol will be used.  Pressing the [LOCAL] key when Menu 4 is 
displayed, returns the instrument to normal operation (see Figure 3.8) 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.8  XON/XOFF Protocol 
 
The communication parameters are stored in non-volatile ram and will be selected each time the 
phasemeter is turned on. 
 
 
3.3.4 RS-232C DATA TRANSFER 
 
RECEIVE COMMANDS 
 
The Model 6620 can receive commands at any time.  The command is executed immediately upon receipt.  
This means that no line termination character(s) is needed, however, one may be sent if desired. 
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The following chart indicates the ASCII characters that must be received to operate the various controls. 
 

ASCII CODE CONTROL FUNCTION 
M1 Auto Range Mode 
M2 360° Range Mode (non-auto) 
M3 180° Range Mode (non-auto) 

  
P0 Non-Relative Phase Mode 
P1 Relative Phase Mode 

  
R1 Reference Channel = Sinewave 
R2 Reference Channel = Squarewave 

  
S1 Signal Channel = Sinewave 
S2 Signal Channel = Squarewave 

  
T0 No Line Termination 
T1 Line Termination = <CR> 
T2 Line Termination = <LF> 
T3 Line Termination = <CR><LF> 
T4 Line Termination = <LF><CR> 

  
C1 Manual 0° Calibration 
C2 Manual 180° Calibration 
C3 Manual 360° Calibration 
C4 Auto Calibration 

  
Q1 Service Request On 
Q2 Query Status 

 
 
SEND DATA 
 
The Model 6620 when sending data, sends a “space” first, followed by the data and terminated with the 
selected line-termination-character(s).  The data to be sent after a “Q1” (Query Phase Angle Command) is 
the front panel display.  After the receipt of the “Q2” (Query Status Command) the Status is sent. 
 
The following chart indicates the format of the STATUS data sent by the Model 6620.  Position is indicated 
from left to right, thus, “1-Signal Channel Mode” references the MSD of the Status word. 
 

1 SIGNAL CHANNEL MODE 
1 = sinewave 
2 = squarewave 

 
2 SIGNAL CHANNEL ERROR INDICATORS 

0 = signal channel within range (No Error) 
1 = signal channel under range 
2 = signal channel overload error 

 
3 REFERENCE CHANNEL MODE 

1 = sine wave 
2 = square wave 
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4 REFERENCE CHANNEL ERROR INDICATORS 
0 = reference channel within range (No Error) 
1 = reference channel under range 
2 = reference channel overload error 

 
5 PHASEMETER RANGE INDICATORS 

1 = manual range mode/360° range 
2 = manual range mode/180° range 
3 = auto range mode/360° range 
4 = auto range mode/180° range 

 
6 RELATIVE PHASE MODE INDICATOR 

0 = absolute phase mode 
1 = relative phase mode 

 
7 CALIBRATION INDICATORS 

0 = no calibration LED’s lit 
1 = 0° calibration LED’s lit 
2 = 180° calibration LED lit 
3 = 360° calibration LED lit 
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SECTION 4 
INCOMING ACCEPTANCE 

 
4.1 INTRODUCTION 
 
The following procedure should be used to verify that the Model 6620 phasemeter is operating within 
specifications.  These tests may be used for incoming acceptance and periodic performance checks.  The 
procedure should be followed in sequence, with the covers in place, and the phasemeter operating for ½ 
hour to reach thermal equilibrium. 
 
Before testing, follow the operation procedure in Section 2 of this manual.  If not operating within 
specifications, refer to Section 5, Calibration, before attempting any detailed maintenance. 
 

 
NOTE 
As an alternate to the following procedure, a Primary Phase Angle Standard, such as the 
Daytronics Model 311/RT-1/717S may be used for accuracy measurements between 
30Hz and 10kHz.  Another alternative is the use of Computing Counter System, such as 
the HP Model 5360A when used with a suitable phase shifting circuit. 
 

 
 
 
4.2 REQUIRED TEST EQUIPMENT 
 
The test equipment below is required to perform the following tests. 
 

a. Low Distortion Oscillator:  frequency range from 1Hz to 100kHz with quadrature output.  
Distortion <0.01% from 10Hz to 20kHz rising to 0.1% at 100kHz.  Krohn-Hite Model 
4024A or equivalent. 

b. RC Oscillator:  frequency range from 10ZHz to 10MHz with balanced output.  Two 
Krohn-Hite Model 4300B (operating in synchronism as shown in Figure 4.1) or HP 
Model 654A. 

c. Variable Phase Generator:  adjustable phase angle from 0° to 360°.  HP Model 203A or 
equivalent. 

d. DVM:  Fluke Model 8012A or equivalent. 
e. Matched set of coaxial cables (BNC) of the same type and length. 

 
 
4.3 PROCEDURE 
 
4.3.1 Display Calibration 
 
After the Model 6620 has been operating in [LOCAL] mode (see Section 3.8) for a minimum of ½ hour, 
with covers in place, proceed with calibration. 
 

1. Pressing the [MAN] key in the CALIBRATE section momentarily, will light the 0° LED 
indicator intermittently.  Adjust the screwdriver control below the LED so DISPLAY 
indicates 0.00°. 

2. Pressing the [MAN] key momentarily again, will light the 180° LED intermittently.  
Adjust the screwdriver control below the 180° LED so DISPLAY indicates 180.00°. 

3. Pressing the [MAN] key momentarily again, will light the 360° LED intermittently.  
Adjust the screwdriver control below the 360° LED so DISPLAY indicates 360.00°.  
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When the key is momentarily pressed again, the DISPLAY will return to normal 
operation. 

4. Pressing the [AUTO] key in the CALIBRRATE section, selects the AUTO METER 
CORRECT (AMC) mode.  The unit will cycle through and automatically calibrate the 
display at 0°, 180° and 360° and respective LEDs will cycle off and on.  This mode will 
not calibrate the analog output of the unit, only the DISPLAY. 

 
4.3.2 Low Frequency Sinewave Check 
 
 
Connect the output of the low-distortion oscillator, with matched cables (same type and length), to both the 
REFERENCE and SIGNAL inputs.  Set both waveform selectors of the phasemeter to the sinewave mode, 
the oscillator frequency to 100Hz and its amplitude to 0.5Vrms.  Set the phasemeter to the ±180° meter 
range.  The DISPLAY should indicate 0.00° ±0.05°.  Set the phasemeter to the 0-360° meter range.  The 
DISPLAY should indicate 0.00° ±0.05°.  Press the key in the CALIBRATE section until the 360° LED 
lights intermittently.  Wait for a few seconds for the DISPLAY to stabilize and then press the key 
momentarily to return the phasemeter to normal operating.  The DISPLAY should indicate 360.00° ±0.5°.  
Repeat this procedure at 10Hz, 1kHz, 10kHz and 50kHz, and oscillator amplitudes of 1.5V and 5Vrms. 
 
4.3.3 High Frequency Sinewave Check 
 
Connect the output of the RC oscillator, with matched cables to both inputs.  Set the oscillator frequency to 
100kHz and its amplitude to 0.5Vrms.  Set the phasemeter to the ±180° meter range.  The DISPLAY 
should indicate 0.00° ±0.35°.  Set the phasemeter to the 0-360° meter range.  The DISPLAY should 
indicate 0.00° ±0.35°.  Press the key in the CALIBRATE section until the 360° LED lights intermittently.  
Wait a few seconds for the DISPLAY to stabilize and then press the key momentarily to return the 
phasemeter to normal operation.  The display should indicate 360.00° ±.35°.  The same specifications apply 
when the above procedure is repeated at amplitude of 1.5Vrms.  Repeat the above procedure at 500kHz, 
and 1MHz.  The DISPLAY tolerance should be ±2° at 500kHz and ±4° at 1MHz. 
 
4.3.4 Quadrature Low Frequency Sinewave Check 
 
Connect the output of the low distortion oscillator to the REFERENCE input and the quadrature output to 
the SIGNAL input.  Set the meter range of the phasemeter to 0-360°, the oscillator to 100Hz and the 
amplitude of both outputs to 0.5Vrms.  Record the phase reading. 
 
Reverse the inputs and record the phase readings.  The sum of both readings should be 360° ±0.10°.  The 
tolerance of this sum is twice the specified accuracy of 0.05°.  Repeat this procedure at 1kHz, 10kHz and 
50kHz. 
 
Set the meter range of the phasemeter to ±180° and repeat the above procedure.  The sum of both readings 
should be ±0.05°. 
 
 
4.3.5 Balanced High Frequency Sinewave Check 
 
Connect the output of one RC oscillator to the REFERENCE input of the phasemeter and the output of 
another RC oscillator to the SIGNAL input.  Balanced output, is obtained by synchronizing the two 
oscillators.  Set the meter range of the phasemeter to 0-360, both oscillators to 100kHz and their amplitudes 
to 0.5Vrms.  Fine tune one oscillator, by monitoring both oscillators on a suitable scope, to obtain balanced 
output.  Record the phase reading. 
 
Reverse the two inputs and record the phase reading.  The sum of both readings should be 360.00° ±0.7°.  
The tolerance of this sum is twice the specified accuracy of 0.35°.  Repeat this procedure at 500kHz and 
1MHz.  Tolerance of the total reading is ±3.5° at 500kHz and ±7° at 1MHz. 
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4.3.6 Balanced Low Frequency Squarewave Check 
 
Connect two RC oscillators as in 4.3.5.  Set both oscillators to the square wave mode, frequency to 100Hz 
and amplitude to 1.5Vrms.  Fine tune one oscillator, by monitoring both oscillators on a suitable scope, to 
obtain balanced output.  Record the phase reading. 
 
Reverse the two inputs and record the phase reading.  The sum of both readings should be 360° ±0.2°.  The 
tolerance of this sum is twice the specified accuracy of 0.1°.  Repeat this procedure at 10Hz, 1kHz, 10kHz 
and 50kHz.  Tolerance for the sum of these frequencies is also 360° ±0.2°. 
 
4.3.7 Balanced High Frequency Squarewave Check 
 
Connect two RC oscillators as in 4.3.5.  Set both oscillators to the square wave mode, frequency to 100Hz 
and amplitude to 1.5Vrms.  Fine tune one oscillator, by monitoring both oscillators on a suitable scope, to 
obtain balanced output.  Record the phase reading. 
 
Reverse the two inputs and record the phase readings.  The sum of both readings should be 360° ±1.4°.  
The tolerance of this sum is twice the specified accuracy of 0.7°.  Repeat this procedure at 500kHz and 
1MHz.  Tolerance for the total reading is ±7° at 500kHz and ±14° at 1MHz. 
 
 
4.3.8 Analog Output Check 
 
Connect the sinewave outputs of a variable phase generator, or two Krohn-Hite Model 4300B oscillators 
operating in synchronism, to the phasemeter inputs.  Set both oscillators or variable phase generator to 
1kHz at 1Vrms.  Connect the DVM in the DC mode to the rear panel analog output connector.  Set the 
variable phase generator for 180° or adjust one of the Model 4300B oscillators to obtain 180° phase shift, 
as shown on the DISPLAY of the phasemeter.  The DVM should indicate 1.8Vdc.  When the oscillators or 
generator are set to 170°, as shown on the phasemeter, the analog output should drop to 1.7Vdc or 
10mV/degree.  This will apply to any phase angle between 0° and 360°. 
 
4.3.9 Relative Phase Check 
 
If the phasemeter is set to the RELATIVE PHASE mode, the DISPLAY should switch from its initial 
phase to 000.00° and permit phase deviation measurements relative to its initial phase.  When returned to 
the normal mode, the DISPLAY should indicate the original phase. 
 
End of procedure. 




