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HEWLETT/hﬁ_, PACKARD

® AN -E_EXAMP!_E OF AUTOMATIC MEASUREMENT

OF CONDUCTED EMI
WITH THE HP 8568A SPECTRUM ANALYZER

This note describes the application of the HP 8568A
programmable Spectrum Analyzer to automatic EMI
measurement.

Since EMI (electromagnetic interference) measurement
involves a repetitive process of collecting, analyzing and
reformatting of large amounts of data, the process lends
itself to automation where the time required to take data
can be reduced significantly and where analysis and refor-
mation of data can be implemented through the computer.

The HP 8568A is a general-purpose programmable spec-
trum analyzer. With appropriate transducers (antennas, or
current probes), the HP 8568A can be used to measure
broadband as well as narrowband (CW) interference
signals. In the configuration used for this application (see
figure 1) the HP 9825A desk-top computer serves as the in-
strument controller and a Genistron current probe is used
as the transducer for the spectrum analyzer. Additional
peripherals include the EP 9872A 4-color plotter and the
HP 9866B thermal printer.

The program documented here measures conducted EMI
from 200 KHz to 50 MHz in accordance with MIL STD 461
(method CE03). Four measurement sweeps are taken to
characterize the broadband and narrowband emissions
from the device under test. The raw data is analyzed in the
computer and later reformatted in both a semi-log graph
and a measurement summary which includes PASS/FAIL
messages to indicate compliance.

In addition to automating the measurement and pro-
viding output graphs and summaries, the program was
written to guide the operator through the measurement.
Once the program is loaded and running in the computer,

HP 98254 Desk-Top Compnter

‘—,n=1='|_‘j\

HP 9872A 4-Color Plotter
HP 8568A Spectium Analyzer

EQUIPMENT REQUIRED:

HP 98668 Printer (Option 025}
HP 98034A HP-IB Intesface Card
HP 98226A Computer Cradle
HP 9872A Four-Color Piotter

HP B8568A Spectrum Analyzer
HP 9825A Desk-Top Computer
HP 98210A String Advanced
Programming ROM
HP 98216A Plotter General 1/0-Exter ded {Option 825}
/0 ROM Cusrent Probe {Genistron Modet
{ GCP-5130A or equivalent)

b o e e e

Figure 1. Configuration cf an automatic EMI measurement
system with the HP 8568A.

the graphics and service request capabilities of the spec-
trum analyzer enable it to become a measurement terminal
in which  information is received from the CRT and
responses are initiated via the keyboard.

A flow-chart given in figure 2 illustrates the order of pro-
gram execution. Total time to run the program is less than

5 minutes.
Initialize
Program Variables

Start Program
Initialize Analyzer ¢
Centrols

]

Draw Test Set-tp
Set Controls
On Analyzer

l Draw Spec Limits ]

Output Data
To Computer

Draw Semi-Log
Graph on CRT

1. 200 kHz—2 MHz (BB}
Repeat l 2. 200 kiHz—2 MHz (NB)
4 Times 3. 2 MHz—50 MHz (BB)

3. 2 MHz—50 MHz (NB)

Print Measurement
Summary on CRT

GHz Plot Semi-Log
55> Graph With
HP 9872A

MHz Print Measurement
> Summary With
HP 98668

kHz Retuin To
> Local
Operation

Hz Run Program
Lo Again; Go To
Start Program

Figure 2. Program flowchart.
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PROGRAM CPRIATION
The program begins by drawing a test set-up on the CRT
(see figure 3). This prompts the operator 1o check if the
equipment is properly connected prior (o making the
measurement. A blinking message on the CRT indicates to
the operator that program execution continues when the
“HZ key on the analyzer keyboard is pressed.

CLONDUCTED EMI MEASUREMENT SET-UR:

AL Power Line

J
D.U.T. B\
- Current Probe

I

| NRignt

Input B2

I

When Ready, BNC cable

Press the Hz Key.
Figure 3. Test set-up drawn on CRT.

Once the “HZ" key is pressed, the program branches to
a subroutine which draws a composite broadband (BB) and
narrowband (NB) limit line from 200 KHz to 2 MHz on the
CRT (see figure 4). The composite BB limit line represents
the CE03 specifications which have been adjusted for the
transfer impedance of the current probe and normalized to
a 1 MHz impulse bandwidth.! The NB limit line only re-

quires an adjustment for the probe impedance.

CONDECTED EMl UPPER TRACE = BROADBAND (88)

hp FEF_100.0 ¢Buv ATTEN 10 ¢O
19 o8/
[~
LINMIT

—

—
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N3
LIsY
START 200 kHz STOP 2.000 bBiz

RES GW 20 hHz vau 300 hHz SYP 26 coc

Figure 4. Composite BB and NB limit line.

The frequency span, resolution bandwidth, video band-
width and sweep time of the analyzer are then automat-
ically set and the first measurement sweep begins.? Since
the BB and NB limit lines are drawn on the CRT, the
operator can view the measurement in real-time and deter-
mine immediately whether or not his device will meet the
CEO03 specifications.

'Appendix A contains a detailed explanation of probe im-
pedance and impulse bandwidth factor used.

*Appendix B tabulates the control settings used on the
HP B568A.

As soon as the first measurement is completed, the
analyzer sends an end-of-sweep interrupt which, in effect,
“telis” the controller that the analyzer is ready to output
its trace dala. A fast read/write operation then transfers
the 1001 data points from the analyzer to a buffer in the
controller and the analyzer is set for the second measure-
ment sweep. While the analyzer is taking data, the con-
troller will be analyzing the data from the first measure-
ment, adjusting for probe impedance and bandwidth fac-
tor, and storing the reformatted data (now in dBuA} in an
array. The CRT photo in figure 5 displays the results of the
first two measurements.

CONDUL TED EMI WER TRACE r: BRIADBAND (BB}
REF 100.0 dBuV  ATTEN 10 dB

i

10 4B *
s8
LINMIT

\\\

—
'\\‘\
\\

~N3
LIMIT

Ty + Satoant LSRR BRPE

ST 2.00 MHz
VBW 100 Hz SWI* 33 sac

START 200 rHz
BEs BY 3 kHz

Figure 5. Measured BB and NB signals with limit lines.

This sequence of measuring and outputting data con-
tinues with the upper 2 MHz to 50 MHz frequency range.
After all four measurements have been made and data
stored, the program branches to another subroutine which
draws a semi-log graph along with the CE03 spec limits on
the CRT. The reformatted trace data are then recalled
from the data array and plotted on the semi-log graph to
yield the broadband and narrowband results from 200 KHz
to 50 MHz. Figure 6 illustrates the completed measurement
results.

CIINDUC TED EMI UPPER TRACE = BRUADBAND (BB)
100dBuA
18 4B/
4]
H
LINIT \‘ \'ﬂ
N
N
b N,
\ va\
WJ"M"&
I~ A 2
s =
LIMIT ‘~.~ F/V\
] IR
\
~———t A - / \/fv t,-/ T‘
200KHz 1Mz 10MHz S0M-z

i*~oss Hz to Continue.

Figure 6. Semi-log graph of measured results from 200 KHz to
50 MHz.



At this point, a photo of the semi-log graph can be ob-
tained or the ““Hz"" key can be pressed to display a sum-
mary of the broadband and narrowband measurement
results (see figure 7). The broadband results list a sampling
of the measured broadband signals from 200 KHz to
50 MHz along with the corresponding spec limit and test
margin. The narrowband results list the frequency and
amplitude of the largest signal in two bands: 200 KHz to
2 MHz and 2 MHz to 50 MHz. PASS/FAIL messages accom-
pany each signal listed to summarize compliance with the
CE03 specifications.

EMI MEASUREMENT SUMMARY

BROADBAND RESIL TSt

F-equency Meoanurad Spoc Limit Morgin

Mz ( dBuA/NHz ) (dBuA/MHZ 3 (dB)
o.20 89.2 87,0 -2.2 FAILED
0.50 88.6 72.0 -18.6 FAILED
1.00 84.8 61.0 -23.8 FAILED
2.00 80.4 56.0 -30.4 FAILED
10.098 59.8 50.0 -9.8 FAILED
53.08 33.2 s0.0 16.8 PASSED
NARRERBAND RESLL TS
200 Wiz to 2 Wix
Tho Lorgest Signol lor  0.20 MAz 21.4 dBuA
Spoc ot This Froquoncy lot 35.0 dBuA
PASSED
2 0z te 30 K
Tho Lorgoot Signol lar 15.44 Mz 33.6 dBuA
Spoc ot Thio Froquoncy lo: 20.0 dBuA
FAILED

P-oso: GHz fo- o plotter plot,
4z fo- o printeut.
KHz fo- LOCAL centrel.
Hz fo RUN ogoin.

Figure 7. Measurement surmmary of broadband and narrow-
band results.

Additional messages on the CRT inform the operator that
a hardcopy output of the semi-log graph or the measure-
ment summary can be obtained. Pushing the “GHz"" key
will produce a 4-color plct of the semi-log graph on the
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Figure 8. Semi-log graph with HP 9872A.

HP 9872A (figure 8); pushing "“"MHz” outputs a printed
measurement summary via the HP 9866B (figure 9};
pushing ““KHz"" enables local control of the analyzer and
pushing "HZ’" allows the operator to run the measurement
again.

Figure 8. Measurement summary with HP 9866B.

Appendix A
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A current probe is a transducer that enables conven-
tional voltage measuring instruments to measure current.
The transfer impedance of a current probe is defined as

the ratio of secondary voltage (across 50 Q) to the primary
s

current flowing in the circuit under test (Z; = E].
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Figure 10. Current probe transfer impedance.

Transfer impedance can also be expressed in terms of
dB @ where dB Q = 20 log Z;.

The transfer impedance of the Genistron Model
GCP-5130 current probe (see figure 10} was modeled with
the following linear equation:

y= mx+b

where: y = probe impedance (dB Q)
m = slope
x = log frequency
b = offset

Taking the 10 KHz to 100 KHz points, calculating m yields:

-8.5dB + 26.5 dB
log (100 KHz)} - log (10 KHz)
fory = 26.5 dB at 10 KHz, b= -985dB

Hence:
y = 18 log x —-98.5dB for f = 200 KHz to 1.4 MHz
y = 12 dB for f{>1.4 MHz,

(Program calculation of probe impedance are in lines
282-289)




IMPULSE BANDWIDTH FACTOR
The impulse bandwidth is defined as the ideal rec-
tangular filter bandwidth with the same voltage response
as the actual instrument IF filter (see figure 11).

Equal Area

f 1deal Rectangutar Filter

Spectrum Analyzer
IF Filter

—

BW; = Impulse Bandwidth

Figure 11. The impulse bandwidth is defined by an ideal filter
with identical voltage response.

The 30KHz and 100KHz IF bandwidths on the
HP 8568A are equivalent to impulse bandwidths of 48 KHz
and 160 KHz respectively. Normalizing both bandwidths to
1 MHz yields the following correction factors to be includ-
ed in the measured broadband signals.

48 KHz

20 log = -26dB
1 MHz

20 logﬁgﬁ = -16dB
1 MHz

MEASUREMENT OF IMPULSE BANDWIDTH
ON HP 8568A
Manual Procedure:

1. Connect CAL OUTPUT signal to spectrum analyzer
input.
2. Set following controls:
CENTER FREQUENCY = 20 MHz
FREQUENCY SPAN = 1 MHz
Linear Amplitude Scale
dBuV amplitude units (shift C)
3. Select desired Resolution Bandwidth and set Fre-

quency Span ten times greater than the Resolution
Bandwidth.

4. Adjust signal peak to top graticule line with Reference
Level Control.

5. Use A markers to measure 6dB Bandwidth (half
voltage points) which yields the approximate impulse
bandwidth of the analyzer.

Automatic Procedure:

The HP 9825A can be used to integrate the area under
the IF filter and thus provide a more accurate measure of
the impulse bandwidth. The program shown below is an ex-
ample of automatically measuring the impulse bandwidth
of the HP 8568A Spectrum Analyzer.

241 “LALCULATION OF HP&SEEA IMPULSE
Powrt &e "HPESERR IMPULZE BRHDWIDTHE
wrt &s"IF BHCHz) IMPULSE BlCH
fet 1sf5.8:¢15.8

1.5:74A

"2 108153
FCF2eMZ FEINZ ZP1SME LM 22TS"
ar 1=1 to 125047
Pt F13, "ELE4TSEIE4TS O4TR”
2 race"”
=" 3+S5Eif SH1DA1 JeR B
1661

3
O ToRSEASLBR0AT
art P15y "REB OR"ired FIEHE
EF owrt &, 19EsD
Tiowrt T12y"RBDM OA"Sred TI124B

Figure 12. Calculation of impulse bandwidth.

Appendix B

The following table lists the resolution bandwidth, video
bandwidth, sweep time and reference level setting used on
the HP 8568A spectrum sanalyzer. These settings are
automatically set each time the ““Set Analyzer Controls”

subroutine is encountered in the program (lines 62-70). The
measurement number listed in the table (also equal to
“p-numbers”’ in the program) indicates the order in which
the measurements are taken.

SPECTRUM ANALYZER CONTROL SETTINGS
LOW LIMITS (200 kHz-2 MHz) HIGH LIMITS (2 MHz-50 MHz)
Measurement (1) Measurement (3)
BROADBAND (BB) Resolution Bandwidth = 30kHz Resolution Bandwidth = 100 kHz
Video Bandwidth = 300kHz Video Bandwidth = 1 MHz
Sweep Time = 20 sec Sweep Time = 20 sec
Reference Level = 100dBuV Reference Level = 100dBuV
Measurement (2) Measurement (4)
NARROWBAND (NB) Resolution Bandwidth = 3kHz Resolution Bandwidth = 30kHz
Video Bandwidth = 100Hz Video Bandwidth = 100 Hz
Sweep Time = 30 sec Sweep Time = 50 sec
Reference Level = 100 dBuV Reference Level = 100dBuV




Program Listing with Annotation

SIMPLE VARIABIES
I‘;\ } draw semi-log graph on plotter

c } draw semi-log graph on analyzer CRT

8568A keyboard Entry

Frequency

Sweep Counter - determines sweep being
measured

Sweep Counter - determines sweep being plotted

} For/Next loop counter
Narrowband spec Limit in dBuV
Used to draw semi-log graph on plotter

9872A Plotter address

Current Probe impedance

8568A Status byte

Contains Trace data points
Current Probe Impedance
Bandwidth Factor

9866A/B Printer address

8568A Spectrum Analyzer address

Ng<CcHumuwZZO——n OWEY
[

"EMI MEASUREMENT WITH THE HP
"HIL STD 461y method CEBZ (200KH
‘revision 1y 8-15-78":
"IHITIALIZE THE PPDGFHP"

diw H[4s1UﬁJyB[4],l$[5U]:F$[&] Ff[h]auf[F]

buf troce y 1881, 3

des "y 7184256203 7@5+F

oni ?s interrupt”

frd Zides

fut

fint 1s§.8ycrz

fiat 2:619:2c15yc10

Fiet Se3xs FS.Ea7uaf3.10 18§35, 1R

it 498022 ch-fS.hsquu/)'u 1sc5

fint SeBxrcZEr 13xa§5, 1ycS

fit By35xsc2@

"UFPER TRACE =

"FHILED +F$

ASSED"sF$

o SEBMHzZY S

fS. 1188

BROADEAND (BE>"+C¥

"START THE PROGRAM":

Ca Y R TR K SO I Y A O Sl RE R DGR I S A B CRLOU T (L i)

[ I STV

2 TS A4”
‘50 RL1GODE HD 12 RARE DT@"
wrt "z, "KSE CONDUCTED EMI Lt

21l Yset-controlst (G
rdeftsa 355 eir
if G{33dme @
9zb "CRT-arorh”
ata "end”

-~

£¥5E% GUBROUTIMES #%##+:
"DRAW TEST SET-UR":

"Sat-un"i
wrt “sa”s"D3 EM K5§ DA3ATI FR”
for I 1 to 3
wrt "sa”»"PU 58,480 FD Sa, 500
wrt "sa’a"PU 408: 158 FD 488,
next I
wrt "sas "PU 300, 448
wet "oty "PU 410,225
wrt “sa”s "PU 175,450
Wwrt "su"s"PU 430 176 P
wry " "R 318,440
wrt su s”PU IE0, 4353

38
39
40
41
43
43
44

1;,1;_1,‘.4»1.1uu,"«4t3-1bi3
Zy4B5 PU

wrt “saty "PAFL 2524544 LEAC Powsr Line@®”
Wit "so”s "PAFU &4,415 LED UL, T.ET

wrt “sa’y "PAPLU 352384 LE- Current Probe®”
wrt "sa”: "PAPU 496,240 LBITEBAE"
541 wWwrr "zas "PAFU 354264 LEBHC cable@®®

3H SPECTRUM AMALYZER™:

SRds 1483 PD S¥E. 117"
Wit Tza”s "PAPU 48,540 LE‘»CI HOUCTED EI'TI MEASUREMENT

ARRAYS

A Trace Amplitudes storage array

B Frequency and amplitude of largest signal for
narrowband sweep

C$ contains “UPPER TRACE =

F$ contains “FAILED”

P$ contains “PASSED”

W$ temporary storage for “PASSED/FAILED”

BROADBAND (BB)"

message
Buffer: “‘trace” - contains 1001 point trace
information
ADDRESS
718—Z = sa 8568A spectrum analyzer
6—-W 9866A/B printer
705-P 9872A plotter
4: Initialize arrays
5: Set-up trace buffer
6. Assign instrument address
7: Assign interrupt entry point
9-15: Format statements

16-18: Assign string variables

22: Blank the analyzer CRT

23: Draw test set-up

24: Instrument preset and blank trace A

25 Set reference level, enabie service requests and assign
label terminations

26: Label CRT

27: Initialize sweep counter

28: Set controls for first sweep

29: Read analyzer status; enable controller interrupt.

30: Wait until four sweeps are taken

31: Draw CRT graph

38: Draw set-up in page 4 of memory
39-42: Draw D.U.T. and analyzer outline (3 times)

43: Draw current probe

44: Draw analyzer CRT

45: Draw AC power line

46: Draw detail

47: Draw probe cable

48: Draw miscellaneous pointers

SET-UP: " 49-56: l.abel items
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ﬂ
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wry :‘su":"F‘HPU 576,96 LB-Risht@"
wre "sa”s "PAPY 544,64 LB Inpyt #2e"

wtb "sa”s “PAFY 48,64 LE",17," Hhen Readys*» 13,16

wib "sa"s "Press the Hz Key,"
cll *reod~entry?{E) 183
ret

"SET AMALYZER COMTROLS":
"set-controls”:
if pi=1§3sb "low-lim.ts"”

if ei1=333sb "hish-linits"

I PI=Siurt "sa’,"B4,FAZNZ FBSGNMZ RE1G6DKZ VEIMZ STZBSC -
if Rl=diurt "sa®i"R3 RB3BKZ VB1GaMZ CT WD B1 B3 sre

"SERVICE THE INTERRUPT":
"interrust”:
rds{"sp"»35
if bit(2,8)=15asb "deta-nut”
eir 7
iret

"URAN 208 KHz to 2 MHz LIMITS":
"low-linits":
wry "sa"s "EM D1 PR"
for I=1 to 9

wrt "so”,"PY 0,530 PD 167,548, 272, 580, 5561 440 358"
PR b ; 1440, 1000, 35
wrt "sa"»"PU 0,328 FD 1671328,2?8;33%556,333:1»3'3&3:51;"

next I
wrt “ca”s “DZ PAPU 8,656 LEEEE"
wrt "se”s"DZ FAPU B,624 LELIMITE"
wrt “sa”s "PAPU 0,352 LBHEE" )
wrt "sa”s "PRPY By 326 LELIMITE"

ret

"DRAM 2 to 50 MHz LIMITS":
"hish-linits":
wrty "sos"EM D1 PR"
for I=1 t5 4

next I
wrt “"sa”s“D2 PAPL 8,525 LEEEE"
wrt "sa", "D2 FAFU ©,433 LBLINITE"
wrt "sa"s "PAPU 9,336 _ENBR"
wrt "sa"s "PAPU ©:304 _BLIMITR"
ret

wrt "2’y "PU 81468 FD 1000,460 FU 5,320 PD 1900, 328"

"READ DATA FROM AMALYZER":
"dota-out”:
if G=1 or G=3jurt "zq", "0 i E z
wrt “sa’;“04 TB" FTRMAo 42
t;r "sa"y“troce”, 1901
rds{"trace”)+Siif S#1901; X
if G#2iato +5 e 8
wrt "sa's"El 02 MF"Sred "savyBL1)
Wit "sa"s "MA"ired "so'yBL2]
1l *erobe’ (BLI LR
BLZ1-R+BL 2]
if G#diato +5
wrt "sa”"s “E1 03 MF"ired “sav,B[2
ury "sa"s "MR"Sred "sa",B(4) B3
cll *erobe’ (BI31H R
BL41-R3EB[ 4]
wrt "sa's"Mt"
cll *set-controls®G+.)
rdb{"trace")sT
for I=1 to 158
B3ALGs 1)
for J=1 o 1@
4xrdb("trace" 37
max{TyAIG T105RLG, 1)
next J
if G=1326+Y51%1, Bea+2eSsF
if G=35169Y5 [%4. 3e5+2e69F
if G=2 or G=4igsy
cll *probe’ CFy U
ALGs 1 3/71@-U+Y5ALG. ] ]
nin(lBEsmux(BsH[G;IJﬁ)éﬂ[G,IJ
next I
G+1-+6
ret

"DRAM CRT SEMI-LOG GRAPH":
"CRT-9reph":
WKt "sa"s"A1A3 B4 EM KSe K3a DAL b1 PR

for I=2e5 to Se?
103013+C541700-5, 334

WFY 52"y U D C0 B PR D, ", 1o50-
I+trting (Ci-141 PP 1000

. Read keyboard response )
. Return to subroutine entry point \

f pl=liwrt "sa“; B4 FA2BDKZ FBZMZ REB3GK 3 ETZREC b=
if P1=Ziurt "sa","R3 RBIKZ VBIOBHZ CT D Bi b5 So~ o e

: Blank display, plot absolute

. Print instructions and blink on/off

.

;. Draw 200 KHz to 2 MHz limit lines
: Set analyzer for sweep #1
. Set analyzer for sweep #2
: Draw 2 MHz to 50 MHz limit lines
. Set analyzer for sweep #3
. Set analyzer for sweep #4

. Read analyzer status

. Transfer data if end-of-sweep interrupt encountered
. Enable controller interrupt

. Returns to interrupt entry point

. Erase memory in page 4

: Draw composite BB limit
: Draw composite NB limit

: Label limit lines

: Erase memory in page 4

. Draw BB and NB composite limits

Label timit lines a )

s

Output trace A if sweep #1 or 3

: QOutput trace B

. Transfer trace to buffer

. Check if all 1001 points are outputted
. Is this sweep #2

. Read frequency of largest signal

: Read amplitude of largest signal

: Given frequency B [1?,

: Correct amplitude for probe impedance
;s this sweep#4

calculate probe impedance R

See 111-114

Turn marker ofi

. Set analyzer controls for next sweep

Throw away first trace point

Convert buffer to display units
Store maximum amplitude in trace array

: It sweep #1, V = 26; conver horizontal points

to frequency units

. )i sweep #3; V = 16; convert horizontal points

to frequency units
If sweep #2 0r 4,V = 0

: Calculate probe impedance
. Correct amplitude for probe and bandwidth factor

Set minimum and maximum boundary points

N

. " " ~/'
Draw vertical semi-log lines
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next I

for 1=6 to 1690 by 160

wrt "sa”s"FU 8"s1s"PD 1808",I
next I

for I=1 to 5

wrt "sa” "PUG, 378 PDIES, 728,292,610, 417580, 1863, 503"
wrt “sa”y"PUB» 358 PDIEE, 2902292, 240,417, 200, 1993, 206"

next [
wrt “sa”s “D2 PAPU 128,968 LBCONDUCTED EMIE"
wrt “sa”s "PAFL 560,960 LB"sC$, 8"
wrt "so”s "PAPU 2,922 LB1OBdBUR@”
wrt "sa"s "PAPU 8,864 LB1G dB/@”
wrt "s0”s "PAPU 19,736 LEBBR"
wrt "sa”»"PAFU 8,704 LELIMITE"
wry "sa”s "PAPU 113,328 LENBE"
wrt “sa”»"PAPU 8,233 LBLIMITE"
wrt “sa”y "PAPU 96,32 LBZPOKHzE"
wrt “sa"s "PAFU 336532 LEBiMHzE"
wrt “"sa"» "PAPU 638,32 LB1OMHzZR"
wrt “so”y "PAPU 928,32 LESBMHzE P3"
wrt “sa”s"A3 DI EM DRA3B7A KSJ FR"
for I=1 to 2
wrt "sa”s"PU 3y "y 1B%RCIs 1 1y “FD"
for J=1 to 168

wrt "so”s 4tV loa (], Bed# )+, 907250 -5, 30 1B#AL 1, J)

next J

next I

for 1=3 to 4

wrt "sa"»y"PU 417, "y 16%AC 1511 "FD"
for J=1 to 188

wrt “sa”s 417010304, 85 1, FERGI-5. 32 1BAL I, 3

next A
next I
beep

wtb- "sa”"y D2 PAPL B8 LB"»17 "Prezz Hz to Continue. s 18,3

cll *read~entry® E)
ret

"PLOT SEMI-LOG GRAFH OH FLOTTER":
"plot-groph”:

psc Pipclr
501 ~180,1188,-160, 1198
ren$t 1
plt ~180y-100iplt -160,11005p1t 1198, 11036, -1
1t 1106, 1100iplt 1100,-1005plt -188, -100, -1
for MN=2e5 top Ge?
103(N)+R3417(F-5.3)+E
rlt BsBirlt By1000,-1
H+tntint(Rd»+H
109lN) 2R 417 CR-5.2)+8
plt EB»10805rlt BsBy-1t
H+tntint (RY2N
next N
for N=0 to 19E0 by 280
Rrlt 1003:Mirlt BsMy~1
if M>=100Biatc +3
Plt O:M+188iplt 1B00,M+18D9,-1
next M
penl 2
csiz 251.75.728
RrIt @,1850:-151bl "COMDUCTED EMI <ZO@KHz-SBMHz)"
csiz 1.5:1.8,.7:99
R1t -55,380y~151bl "AMPLITUDE {dEuR>"
cs5iz 1.5:1,8:.790
rlt -48,98%5,-151b1 “193"
rlt ~30,795,-131bl 88"
plt -38:595s~151b1 "&B"
rlt -38:395,~151b1 48"
rlt -3B,195,-151bl 28"
rlt -255-59,-151bl "280KHz"
Rlt 278y-58,~-151bl "1MHz"
Pl E785-585~131bl “1@MHz"
Rlt 938, -5@8y-151kL1 “S@MHz"
plt 435, -75:-15 1kl "FREGUEHCY"
ren# 3
rlt 658, 1618,~-13151 C%
plt B:8785plt 417,580iplt 1008500, -1
rlt 1988, 5005r1t 417,500iplt 1090, 500 -1
Rlt 1818,598,-15121 “BB LIMIT"
renst 4
RrlL B:3505plt 417,)200irp1y 1008, 200, -1
PRIt 1088, 20Birlt 417,200 inlt 1080, 200, -1
Rrlt 1910s206-131b1 "HB LIMIT"

for H=1 to 4
pen# 3+(H=2 or H=4)
12N

if H=3 or H=4j3t0 +5

Plt B 18%ACH, 1]

RIt 417C o901, B3edsN+1, 907505, 30y 1G*ALH  H )
H+12MN5if N{=1B83ato -1

ato +4

Plt 4174 18%ACH 1]

rlt 417010304, 825N+, PEes =5, 30+ 1@+ALH N
H+1+Miif H<=1B@5ato -1

147-149:

150-153:

154-165:

166:
167:

Draw horizenta! lines

Draw CEOQ3 spec. lines

Label graph

Erase memory and plot on page 4
Plot sweep #1 and 2

68: Plot first trace point

168:
169-171:

173:
174.
175-177:

186:
187:

189-190:
191-198:

199-203:

205:
206-219:

221-224:

226-228:

Plot 100 trace points

Plot sweep #3 and #4
Plot first trace point
Plot 100 trace points

Initialize plotter address and clear
Scale plotter

Plot border

Plot vertical semi-log fines

Plot horizontal tines

Establish character size and shape
Label graph

Plot and label BB limit

Plot and label NB limit

. For sweeps #1to #4

. Use pen #3 for BB, #4 for NB

: Initialize trace counter

;. Plot first data point

. Plot x, y of trace

. Increment counter and check if end of trace

—
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[REZEERE LiFg~dF

WEL ELHLRHE
Wil pls 1310
ret

CLHLCULATE FROBE (MPEDAHCE”
"prob
it

=1,deniato 44

FELRED EHTRY S

"FiREd EET

Vi bt laplieliarg
batodsplr=atame O
e "zatyel

CEHDY OF FROGEAM®:

“Endt

S BSo EMODE FRFU b L7l

P

AR L

to RLN

satn ~1

v -

Saanal - tekb D L be G THHE T EL 2 B T dBuRT

248 207

i
/} Ky

2
2h00

6.

27

HE:

Z2hY
200

201

267

203

6

Mol 267

2he

208 270

2
207

07
274

A1 20

200778

294

295

296

297:
296:

neo-

v

slin
305:
206-309:

Put pen away

Pont title and headings

200 K7 m spec.?
Print 200 KHz resulis
SO0 Khz in spee.?
Hrint 500 Kz results
1 MHz in spec.?
Prnt 1 MHz results
2 MHz in spec.?
Print 2 MHz results
10 MHz in spec.?
Print 10 MHz results
50 MMz in spec.?
Print 50 Mtz 1esults

brint Narrowbang headings

Calcuiate narrowband spec. limt
Print targest signal

targest signal in spec.?
Piint Pass or Fail

Assign NB fimit
Prind largesi signal

teigest signal in sxee ?

i trequency 21.4 MiH7 go 1o line 268

Disable controfler intarcupt
Enable keyboard entry
Wwait for unils key release
Vait for units key pressed
Read keyboard enury
Enable coniroller inierrupt

) A

Ligik Gisplay end piot i ]
Print measurament sumniary un Git
Print instructions

Plot graph with plotier

Print measurement summary on prinier
Enable local control

Run program again

For more information, call your local HP sales office or East {301) 348-6370 + Midwes! (312) 255-9800 * South (404) 955-1500 * West (213) 877-1282; Or write, Hewlett-Packard. 1501 Page Mill Bd., Palo Atto, Calitornia 94304
In Europe. Hewletl-Packard SA . 7, rue du Bas-dulan, PO Box, CH1217 Meyrin 2-Geneva, Switzedand In Japan, Yokogawa-Hewieti-Packard Lid , 29-21, Takaido-Higashi 3-chome. Suginami-ku, Tokyo 168,

5952-9273 SEPTEMBER 1978

PRINTED IN US.A.






