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Sample Program
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Figurel

Executing Power Calibration

Example 1 shows asample program (VBA program) to execute power calibration using the
E4418B power meter and the E4412A power sensor. You can find the source file of this
program, named pow_cal.vba, on the sample program disk. This VBA program consists of
the following modules:

Object name Moduletype Description

mdlPowCal Standard module Executes power calibration.

Modulel Standard module The definition files when using the VISA library.
Module2

Program overview

The program connects the E5070B/E5071B and the E4418B (GPIB address: 13) through
the USB/GPIB interface as shown in Figure 1 and then executes the zero adjustment and
calibration of the power sensor (E4412A) connected to the power meter (E4418B) as
necessary. Then, it executes the power calibration of the E5070B/E5071B and saves the
obtained power calibration data array into afile.

Connection between E5070B/E5071B and power meter
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Program description

When you run this VBA program, reset is performed, the GPIB address of the power meter
to be controlled and the measurement conditions of the ES070B/E5071B are set, and a
message “ Do you perform zeroing and calibrating the power meter on channel A?’ is
displayed. If you want to execute the zero adjustment and the calibration of the power
sensor, click the Yes button; to skip them, click the No button.

If you want to execute the zero adjustment and calibration of the power sensor, follow the
displayed messages to connect the power sensor connected to the A channel of the power
meter to the POWER RF port of the power meter and click the OK button. When the zero
adjustment and calibration of the power sensor is complete, a message “Zeroing and
calibrating the power sensor is complete.” is displayed.

When amessage that prompts you to connect the power sensor to port 1 of the
E5070B/E5071B is displayed, make the connection and then click the OK button. The
power calibration data measurement is executed immediately and the obtained power
calibration dataarray is saved in afile named "CORR_DATA."

The power calibration execution program (object name: mdlPowCal) is described in detail
below. Line numbers are added for description purpose only, and do not appear in the
actual program source code.

Lines100to 150 Assignsthe sweep type (power sweep), the number of points (41), the
power range (-20 to +12 dBm), the sweep start value (-20 dBm), the
sweep stop value (-10 dBm), and the fixed frequency (1 GHz) to the
Swp_type, Nop, Pow_rang, Start_p, Stop_p, and Cw_freq variables,
respectively.

Lines160to 170  Assignsthe number of power calibration data measurements for each
measurement point (4) and the limit value of the power calibration
dataarray (10 dBm) into the Num_avg and Limit variables,

respectively.
Line 200 Returns the E5070B/E5071B to the preset state.
Line 230 Sets the power meter's GPIB address (13) in the E5S070B/E5071B.

Lines260t0 310 For channel 1, assigns the sweep type to the Swp_type variable, the
number of pointsto the Nop variable, the power range to the
Pow_rang variable, the sweep start value to the Start_p variable, the
sweep stop value to the Stop_p variable, and the fixed frequency to the
Cw_freqvariable.

Lines340t0 370 Displaysamessage asking you whether to execute the zero adjustment
and calibration of the power sensor. If the Yes button is clicked, calls
the procedure: Control_PowerMeter (Line 900 to Line 1340). For
information on the Control_PowerM eter procedure, see the description
later. On the other hand, if the No button is clicked, skipsthe zero
adjustment and calibration of the power sensor.

Lines410t0 420 Clearsthe error queue. Then, prompts you to connect the power sensor
to port 1 of the E5070B/E5071B and waits for clicking the OK button
after the connection.




Lines 450 to 470

Line 500

Lines 510 to 590

Lines 610 to 660

Lines 690 to 790

For port 1 of channel 1, sets the number of power calibration data
measurements for each measurement point to the Num_avg variable
and then starts the measurement of the power calibration data and
waits for the completion of the measurement.

Reads out an error that has occurred in the E5070B/E5071B during the
measurement of the power calibration data and setsit in the Err
variable.

If no error has occurred, reads out the power calibration data array and
setsit in the Corr_data variable. In addition, uses the Limit_Test
function to check whether the read out power calibration data array
exceeds the specified limit value. If the limit value is exceeded, the
return value of the Limit_Test function, False, is returned. Then,
displays amessage asking you whether to perform the power
calibration again. Click the Yes button to return to the start of the
power calibration data measurement. Click the No button to terminate
the program. For information on the Limit_Test function (Line 1360 to
Line 1530), see the description later.

If an error occurs, displays an error message and a message asking you
whether to execute the power calibration again. Click the Yes button to
return to the start of the power calibration data measurement. Click the
No button to terminate the program.

Writes the read out power calibration data array into afile named
"CORR_DATA." Then, displays a message that notifies you that
saving into afileis successfully complete.

Procedure: Control_PowerMeter (lines 900 to 1340).
Lines990to 1000 Initializes and starts up the VISA system and outputs the startup

information to the Defrm variable. During this process, if an error
occurs, the program goes to the error handling routine (Lines 1260 to
1300).

Lines 1030 to 1040 Establishes the connection to the power meter in use (GPIB address:

13) and outputs the connection information to the E4418 variable.
During this process, if an error occurs, the program goes to the error
handling routine (Lines 1260 to 1300).

Lines 1070 to 1090 Returns the power meter to the preset state through VISA and clears

Line 1100

the status byte register and the standard event status register. Then,
enables the standard event status register's bit 0.

Prompts you to connect the power sensor to the POWER REF port of
the power meter and waits for clicking the OK button after the
connection.

Lines 1110 to 1120 Executes the zero adjustment and calibration of the power sensor

through VISA. Makes the setting so that 1 is set to bit 0 of the standard
event status register when all pending operations are complete.




Example 1

Lines 1130t0 1190 Retrievesthe value of the status byte register through VISA and setsit
into the Rgst variable. Setsthe AND of the read-out value and 32 (the
valuein which only bit 5is 1) into the Rdlt variable and displays a
message that notifies you that the zero adjustment and calibration of
the power sensor is complete when Rslt becomes 1 (when the zero
adjustment and calibration of the power sensor is complete).

Line 1220 Breaks the communication and terminates the VISA system.

Lines 1260 to 1300 If an error occursin aVISA function, displays the detail of the error
and terminates the program.

Function: Limit_Test (Lines 1360 to 1530)

Lines 1420 to 1470 If the absolute value of the read out power calibration data array
exceeds the specified limit value, turns off the power calibration
function and returns the value of False. Otherwise, returns the value of
True.

Measurement of power calibration (object name: mdIPowCal)

10| Sub Main()

20|

30| DmSap_type As String, File As String

40| DmsStart_p As Double, Stop_p As Double, Own freq As Double, Lim
t As Doubl e

50| D mNop As Long, Pow rang As Long, Numavg As Long, Data_size As
Long, Buff As Long, Dny As Long

60| DmOCorr_data As Variant, Err As Variant

70| DmVerifier As Bool ean

80| DmFileNo As Integer, | As Integer

90|

100| Swp_type = "PON ' Sneep type ;. POAER
110| Nop = 41 " Nunber of points 41

120| Pow rang = 0 ' Power range : -20 to +12
dBm

130| Start_p = -20# "Start power : -20 dBm
140| Stop_p = -10# ' Stop power : -10 dBm
150| Ow_freq = 1000000000# ' QW T requency 11 G
160| Numavg = 4 " Nunber of averagi ng 4

170] Limt = 10# "l'imt for corrected data : 10 dBm
180|

190| """Presetting the E5070/ 71B

200] SCPI . SYSTem PRESet

210|

220| "'""Setting GPIB address of the power neter to E5070/71B

230] SCPI . SYSTem COWuni cat e. GPl B. PMETer . address = 13
240|

250 "'"Setting neasurenent conditions

260| SCPI . SENSe( 1) . SWEep. TYPE = Swp_type

270| SCPI . SENSe(1). SEep. PO Nt's = Nop

280| SCPI . Sour ce(1). POMr. ATTenuat i on. DATA = Pow r ang

290| SCPI . Source(l). POMr. STAR = Start_p

300]| SCPI . Source(1). POMr. STCP = Stop_p

310| SCPI . SENSe( 1) . FREQuency. CW = COw freq

320|

330| """Performng a calibration in the power rmeter

340| Buf f = MsgBox("Do you performzeroing and calibrating the power
sensor?", vbYesNo, "Power neter calibration")

350 If Buff = vbYes Then

360]| Cont r ol _Power Met er

370] End | f




380|
390]
400|
410
420|

Meas_Start:
""" Connecting the power sensor to the port 1 in the E5070/71B
SCPI . | EEE4882. CLS
MsgBox "Set the power sensor connected to the port 1 in the E507

0/71B.", vbOKOnly, "Power meter calibration”

430
440
450]

Num avg

460|

470
480
490
500|
510|
520|
530
540|
550]

"'""Performng power calibration measuremnent
SCPI . Sour ce(1) . POMr. PORT(1) . CCRRect i on. COLLect . AVERage. count =

SCPI . Source(1). POMr. PORT(1). CORRecti on. OCLLect . ACQui re = "ASEN
Dny = SCPI . | EEE4882. OPC

"""BError handling at power meter calibration
Err = SCPI. SYSTem Error
If Err(0) = 0 Then
Corr_data = SCPI. Source(1).POMr. PORT(1). CORRect i on. DATA
Verifier = Limt_Test(Nop, Limt, Corr_data)
If Verifier = Fal se Then
Buf f = MsgBox("Do you performthe power neter calibration nme

asurenent agai n?", vbYesNo, "Power neter calibration")

560|
570|
580|
590|
Knly,
600|
610|
620|
630|

If Buff = vbYes Then GoTo Meas_Start
If Buff = vbNo Then GoTo Prog_Stop
End | f

MsgBox "Power neter calibration nmeasurenent is conplete.”, vbO
"Power meter calibration”

H se
MsgBox "Error: " & Err(1)
Buf f = MsgBox(" Do you performthe power meter calibration nmeas

urement agai n?", vbYesNo, "Power neter calibration")

640|
650|
660|
670|
680|
690|
700|
710]
720|
730]
740|
750|
760|
770]
780|
790
Knly,
800|
810|
820|
830|
840
"
850|
860|
870|
880|
890|
900|
910|
920|
930]

If Buff = vbYes Then GoTo Meas_Start
If Buff = vbNo Then GoTo Prog_Stop
End I f

"""Installing the corrected data to a file
FileNo = FreeFile
File = "CORR _DATA"

pen File For Qutput As Fil eNo

For I =0 To Nop - 1
Wite #FileNo, Val (Corr_data(l))
Next |

d ose #Fi | eNo

MsgBox "Installing the corrected datato the file is DONE ", vbO
"Power mneter calibration”

GoTo Prog_End
Prog_St op:
MsgBox "Programlnterruption”, vbCKOnly, "Power meter calibratio
Prog_End:
End Sub
Private Sub Control _Power Meter ()

Dm Status As Long "MI SA function status return
D m Defrm As Long "Session to default resource code




940| D m E4418 As Long ' Session to power rmneter
950 DmRslt As Integer
960]| DmRgst As String * 10
970|
980| """Initializing the VI SA system
990| Status = vi QpenDef aul t RM Def r )
1000]| If (Status <> VI_SUCCESS) Then GoTo M saError Handl er
1010|
1020| """ Qpening the session to the power neter
1030| Status = vi Qpen(Defrm "GPIBO::13::INSTR', 0, 0, E4418)
1040| If (Status <> VI_SUCCESS) Then GoTo M saError Handl er
1050]
1060]| '"'Zeroing and cal i bratingthe power neter
1070]| Status = vi VPrintf(E4418, "SYST: PRES' & Chr$(10), 0)
1080] Status = vi VPrintf(E4418, "*OLS' & Chr$(10), 0)
1090| Status = vi VPrintf(E4418, "*ESE 1" & Chr$(10), 0)
1100| MsgBox "Set the power sensor connected to the POMR REF port in
the power neter.", vbCKOnly, "Power mneter calibration”
1110] Status = vi VPrintf(E4418, "CALL: ALL" & Chr$(10), 0)
1120| Status = vi VPrintf(E4418, "*CPC' & Chr$(10), 0)
1130] Do Wile Rslt =0
1140| Status = vi VPrintf(E4418, "*STB?" & Chr$(10), 0)
1150| Status = vi VScanf (E4418, "% ", Rgst)
1160| Rslt = dnt(Ant(Rgst) And 32)
1170| Loop
1180]|
1190| MsgBox "Zeroing and Calibrating the power sensor is conplete."”,
vbCKOnly, "Power neter calibration”
1200]|
1210| """dosing the resource nanager session
1220]| Call vid ose(Defrm
1230]|
1240| GoTo Prog_End
1250]
1260| Vi saErrorHandl er:
1270| DmVisaErr As String * 200
1280| Cal | vi StatusDesc(Defrm Status, VisaErr)
1290| MsgBox "Error : " & VisaErr, vbExclamation
1300] End
1310]
1320] Prog_End:
1330]
1340 End Sub
1350]
1360| Function Limt_Test(Nop As Long, Limt As Double, Corr_data As Var
iant) As Bool ean
1370|
1380| Dml As Integer
1390]
1400| For 1 =0 To Nop - 1
1410]
1420| If Abs(Corr_data(l)) > Limt Then
1430| SCPI . Source(1). POMr. PORT(1) . CORRect i on. STATe = Fal se
1440| MsgBox "The corrected data is out of limt!", vbExclanation
"Power meter calibration”
1450| Limt_Test = Fal se
1460| Exit Function
1470] End I f
1480|
1490| Next |
1500]
1510| Limt_Test = True
1520]

1530

End Function
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