LAB basic HW Tools ...

Szerver; \ AT » Toolbar ggdd-ins for Word, Excel {Scope, DMM. [PS])
2y e e o8 IR swaveform Editor” (ARE gen)
eﬂ]egyZKﬂ(Olnyv ;af*“ & “Data Capluse” |Scope’
FClLaptop
Internet GFIB
controller GPIB

‘Illllllllll..

(USE)

address

Vill. Lab 11

* Agilent(=HP) ™
Signal Generator (ESG)
E4430B

3&&5

» ARBgen, opt 001 * e
. Gl - USBIGPIB | ARSTA '
. g . Sy
" ARBgen,opt 001 B .
| =| | 1
9. sz mérés: e £ I -
, 2l |
Analog Scape DMV ARBgen & 3§ i
faziszart hurok 54622A 34401A 33220A I\ EIEIA_/
r um;,;.;; {device :
R e under test) =
Manual PS 0
E3630A .
METEX ! E9340A LogicWave PC Logic Analyzer Scope
ME-22T DMM I | 34 channels; 100 MHz state (54 54622D
I 250 MHz timing (128K} analysis
o000 Connects via parallel port
| Single-screen user inferface
| the most commonly used features,
| and the captured dats, are
\ avalable on one screen |
————— e e - = == == -
papay@hit.bme.hu SpA&RFgen

Spectrum Analyzer (ESA)
E4411B

10. sz mérés:
900 MHz-es
FSK
adatatviteli
berendezés
vizsgalata

g N EEE NN EE NS EEEENEEENEEEEEEEEEEEEEEEEEEENg,
“ysssssEssEEEEEEEEEEEEEEEEEEsEEsEEssmmsmmmmmns®

.‘
*

*
.




|/O interface: USB/GPIB
Plug-and-Play (PnP); Transparent interface

Accept DEFAULT settings !! ) B .
Interface VISA/SICL Names wm dows PC USB Cable @B In ntrum@

—

p __
( NEo S e mm) 82357A i
Scope address: 7

VISA Name  SICL Name

- . USE Port p /l
“GPIBO omib0” |
gpib0 RBJddress: 10
."’.*
| VISA assistant } seess -~ d
: 10 config ! Logical Unit: 7
NI EN NN SN EE e Bus address: ﬂ

Note: VISA = Virtual Instrumentation Software Architecture
SICL = Standard Instrument Control Library

USB = Universal Serial Bus Local

GPIB = General Purpose Interface (Instrument) Bus “ Go to Local ?
HP-IB = IEEE488 = |IEC625 II. felev: ESA és ESG is !!
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ARBgen Opt. 001: Ext Timebase ( @ “Slave Gen” ) 9. sz mérés:

T EREEEE

L=
REF

“Slave Gen” Is
phase-locked

to REF GEN

papay@hit.ome.hu

Analdg
faziszart hurok
vizsgalata

. Slave Gen”

T0MHz In 10 Mg Out In 10MHz Out

g, EW IV e, E1Vpp

ek A\
Maodulation Bt Trigs Bt Trig/
In FSK ¢ Burst

In FSK / Burst @
A R A TTL AT Y Ao TTL

/ REF GEN Ref Qut to ”Slave Gen” Ref In/

Rear
Panel

or N

Connecting a valid signal to the reference frequency input
at the rear panel

automatically sets the instrument to use the external timebase.

No user intervention is required.

SpA&RFgen



Software Defined Radio: 10. sz mérés:
900 MHz-es

FSK adatatviteli
berendezés vizsgalata

Transmitter

“ad

Freq Domain :
FFT
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Agilent
ESA-L Series
Spectrum Analyzer.

II l'-'l H|..J ﬁ...-.lll l'.pu w '..a.r,'J.anu,r.g. ,,_.\_.-'rll._, Delta)
| ~ Daita Pair|
LTra E.

power on ~ HELIE

INPUT 500
O\ 9 k-3 GHz

00O VDC MAX
+ 30 gBm | TW) MAX

papay@hit.bme.hu SpA&RFgen



ESA-L Series Basic Express Analyzers 5 Minute warm up time (’
* Basic Express Analyzer offers fastest delivery and Most spectrum analyzers take

most favorable price 15 minutes to 1 hour to warm up

* Provides basie, quality, general-purpose spectrum before the specifications in the data
analysis for bench top, manufacturing, or service sheet are valid. Not with the ESA.
environments The ESA Series takes only 5 minutes

* Speed and accuracy to warm-up so technicians and

* Color display and builtin floppy disk drive engineers spend little time waiting

+ Built-in set of rich measurement features and
minimum options

for instrument stabilization.

I 1 | |
r

g:i:B Automatic background alignment continuously calibrates ESA
R

Other |
spectrum
analyzer

Five minute warm uetlme with advanced background alignment

papay@hit.bme.hu SpA&RFgen



-

Built-in context sensitive help

JThe ESA's context sensitive help
enus make it very easy to look up
froxt panel, soft key, and hard key
ation, including its equivalent
CPl commands.

Agllent 1340155 Mar 5, 2004

Ref i diim Arien 10 B Sweoep Time
Feak 2650 ms
Log

O [;
o]

Timm (o] s solacted in non.zem span changas to Swaap
| Time whileln zero span -pdlllwm! o the ﬁ.um nl.u- when .uu

fom |

ma -'||||Hd1-lmn wioul maldin 0o AoREnn  EpAn ‘\.ln-u-u: | Pﬂrms
Couplod and unavailablewhon FREQUENCY, Scale T[pu Ly 401

welecigl

Confdt ot u-u : '-#-' i i Lt il Segmented ")
Res B 3 Mz wiwp 265 ms W prs) ] g
5]

| e
DO 00C

Step 1 Step 3

Press Help A help screen appears with explanation Press any key
and eguivalent SCPl command ar soft key
(if applicable] for the key pressed
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Y Ref
& Level

Ampl Bw
/dB/
Span
i freq, LIN scale)
Time domain Frequency domain
measurements measurements
Time Domain vs. Frequency domain:
SuperHet SA:
RFinput _ ) ] Log Envelope
athanuator Mixer IF gain IF filter amp detector

Input
signal 2 !W*

X

Atten Prescecto o Ref Res  /dB/ SR | Videa
p bl Level BW 1 Video
Span| 4 v BW

Referance
i oscillator

Swemp Sweep (time)

generator Display

papay@hit.bme.hu SpA&RFgen


http://www.educatorscorner.com/index.cgi?CONTENT_ID=2491
http://www.educatorscorner.com/index.cgi?CONTENT_ID=2489

Span, Res BW: RBW,
Sweep (time): ST

The bandwidth of the IF filter is called the rescolu-
tion bandwidth (RBW). The sweep time is ST. The

measurement speed is Span/ST. Therefore, the

| S

Retrace Time

Sweep Time Between Sweep

time that signal stays in the IF filter passband is:

RBW /[Span/ST].

1 [ Update Rate

On the other hand, the rise time of a filter is
inversely proportional to its bandwidth. That is:

Rise Time = k / (RBW), where k is a constant of pro-
portionality.

Meas. Uncal —
AN /

To assure the output of the filter rise to the correct
amplitude we need:

time in passband = rise time: (RBW)/ [(Span)/(ST)] = k /(RBW)

\
. \ A

t.herefc-re,IST =k (Span)/|RBW}? I

i M\

(Auto Couple ...)

papay@hit.bme.hu SpA&RFgen

Penalty For Sweeping Too Fast .
Is An Uncalibrated Display

-o-'!f



“ Go to Local ”

oasmenjc=

SpA&RFgen
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Ampl

Span Zoom

Full Span

opan——
70,0000000¢ MHz

Zero Span

Last Span

Zone»

70 MH=z
Sweep 29.17 mS (48] pts)




10 MHz peak
a5 Agilent 89:57:21 S£p 5, 2000

Active function block Marker Annotation

% Agllent 100841 Sep 5, 2omn S O

Marker

10.000000 MHz

W“ "( W" ”WW “MW \if “"w

4 Center 2 B MHz
‘es O SO THZ

Trace (1,2,3) mode: P M I |
clearWWrite,StoreBlank . | »
Trig }/Sxeegﬁ i Wr 1VW 'M [Nw]ww U WW “W-

FC: FreeRun/Continuous - q MHz b
AA: AutoAlign ON
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PSAESA Spectrum Analyzer

IntuiLink

connect

e Get Screen Image Gets an image of the spectrum analyzer's display and places it in the
active worksheet or document.

WORD Toolbar

allows you to obtain repeated measurements.

m : .
¥ Get Data Uploads data from the spectrum analyzer to the active worksheet in Excel. Also

A | B C o E [ F 5| abels: Stait Cell:

1 | Frequency Trace1[dE] Attenuation [dE) - i TR

2 0.00E.00 AS0E-01 1.00E.01 } ""'r“-'hr-'-d UIrits IH?

a 3 TAEE 420E01 Esa Spectrum Analyzer [E440 W] Atteriation

4 TASE05 -400E+01 Center Froquancy [He) [+ Cantar Frequeancy

B 112607 “300E-D0 730803 TE:EE: v Dale/Time [T GetRepeated Measremerts

& 1.50E+07 1.50E+01 o DIEN W Insiument Mocel

7 1.87E+07 9 00E+00 Dizke Time: A.ODEs0q W Inslrurrent Serial Numl:uer

3 2.24E+07 -SO0E+00 117000 10:54 @ -2.00E+01 b Aol Leswel Repeated

T 5000 ¥ Relerence Leve [MESSAERERE. .

9 262007 2 A0E+01 v R i B

10 2336407 -420E+01 Instrumert Model et 1 Beouinn

11 3.3TE0T -430E+01 E4401E DI+ b Scale Type hd

12 3.74E07 -ED0E+01 -7.00E+01

13 4.11E+07 -4 50E+01 Instrument Serial Mumser 0.00E+ 5005 1005 150 [ Make Eucel Graph

14 4.49E+07 -330E+01 US00000066 w0 oe 2 —_— .

i5 P g Froquency(H=) W Inciude Engineering Lrits

16 S.24E+07 -S20E+01 Feference Level [dB)

17 5.6 1E+07 -SH0E«01 0.00E+ 00

Giet Crata | TCancel |
. Stop Repeated Measurements Stops gathering repeated measurement data from the
spectrum analyzer.
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e Get Screen Image Gets an image of the spectrum analyzer's display and places it in the

active worksheet or document. WORD

_ R (remote): “Go to Local ” ¢ 929
0 Agilent  20:28:38 Jan 24, 2005 ( B)Wf Avg bal Kutya coe
Mkl 10.00 MHz
Ref 10 dBm #Atten 20 dB 0.146 der Res By Format Picture
Peak 100.000000 kHz
Log Auto Man Colars and Lines I Size
10 Video B
dB/ 100.000000 kHz Wrapping skyle
} Auto Man
L WBWIREBYWS
Trace ( ] 1.00000 H | o | f
‘ Auta tlan
/ ‘M ’ \ Average In line with ket Souare Tight
AR - : -
On Off
o \ \/ l \ S Agilent 204128 Jan 24, 2005 R T BWiAvg
Ah i Auto Mkl 10.00 MHz
WMW WWN WWW IW'W MN(J Ref 10 dBm #Atten 20 dB 0.223 der Res B
f E Peak 3.00000000 kHz
Log Auto Man
l“B ’ Video BW
Center 10 MHz Span 20 MHz ASU'PDDDDDDDD thian
Res BW 100 kHz VB 100 kHz Sweep 5 ms (401 pis) —_ / - ——
— WBWIREBYWS
I —— | Hace i T 00000
Auta tlan
V ]. { ] Average
\ } \ 100
— Trace (1,2,3) mode: | on ot
Vizw ) - < viwd ||\ Avg T
Trace vg Type
. View,clearWrite, $3 FC|; et Video
st Blank i, \/Nw W@WWMWM Auto Man
r n '
_0 e a ’ M NPT I . b et . EMI Res BWY
- N
Trig / Sweep: W2
FC - FreeRun/COnti nuous Center 10 MHz Span 20 MHz
#HRes BW 3 kHz VYBW 3 kHz Sweep 2.863 s (101 pts)

AA: AutoAlign ON ]

papay@hit.bme.hu SpA&RFgen




\E443OBJ _1GHz |

544% 250 kHz - 9 GHz
ESG-DE SERIES SIGNAL GENERATOR

Agilent ESG Family of
RF Digital and Analog
Signal Generators

i

g O
aoc

oe0
L B}

CoeeeE

MOST nem
hasznaljuk

@ al

CIOOeNe

~—— LinePower (green)

Toggles the power
Between ON and Standby !!

Reverse power protection
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RF CW Block Diagram

Synthesizer Section )
RF: Radio Frequency
Factl |, _ CW: Continuous Wave = sine
Output Section
, — T e VCO: Voltage Controlled
e @\ > /f\:;\ : i D % . Oscillator
-/ — ; Frac-N: Fractional-N
/N : >
é divider
e ae — ALC: Automatic Level
L / 37 Control
Hefelz:nh:: BLEG Detectar

Reference Section

9. sZ mérés:

Analog faziszart 5MHz
hurOk (APPL) to output section
vizsgalata P y
. : 931 MHz
(nem Fractional-N PLL) muHtiplier

5MHz
from reference section 465.5 MHz

papay@hit.bme.hu SpA&RFgen



Signal Generator Block Diagram

rﬂuntrul

Frac-N |- ALC
Modulator
et 1
OPHO- O {e——
A VCO Multiplier

Function
Generator

FM

Divide§| Function
by x BlGenerator

N
xt. AM >

Burst
Modulator

Output
Attenuator

source
Output

N,
Ext Pulse/

| T
LC Burst Mod
Ver Oriver
ALC a
Hold

From
Reference
Section External FM/PM input

A myriad of analog
and digital modulation

Sine

Internal modufation source

CH,I]'H,]] ilities Square, ramp, triangle

0.1 Hz to 60 kHz
0.1 Hz to 10 kHz

N
'

ALC
Detector

papay@hit.bme.hu SpA&RFgen
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option(s) not installed

RF OUTPUT

1 ==} S INPLT
(CW, carrier) MEnL EXT 1 INPUT

[ raque [T
=l e
1 .
A h.02dB)] B i
Why is an amplitude value of 100 mV
displayed as 100.111 ... mV?

“The amplitude resolution of 4
ESG is 0.02dB.”

If we enter 100 mV, the ESG will perform
the following calculations:

1. Calculates the power in Watts:
P = VA2/R
2. Converts Watts to dBm:

Pd = 10log(P) =-6.9897 dBm

3. Rounds up to the closest even
hundredth: Pd =-6.98 dBm

4. Recalculates back to voltage in mV:
P = 107(Pd/10) and
V = sqr(P*R), therefore V = 100.111 ... mV

Return Il_n_f

w o I ' § Bor pe. emale
Setting TR

Tuning

+13 to-136 dBm

250 kHz to 1 GHz
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Digital Modulation

1. Frequency Area Annunciators 2. Amplitude Area 3. Softkey Labels
\ R (remote)\“Go to Local / /
7. Annunciators p L \ Vi —

| S

~r o \_ 7/ 7

F

L .l'll. Fi
/ﬂ:@ﬁmv N \ AMPLITUDES

\

6. Active Entry I input ~
[R] [ | [JHLCcH] [ExT REF | [ OvEM Cou0] ¥ | [srrenncen] R ||, ;
Area ———1] Hoea= @EE:-MEIE
ot ]
Q input

—_',,-""

LY

}’

=11 Efror: -222, Data out ot range; value clippad to lower linmit
il

5. Text Area — 2 —J
%@_ D g O O -

TR

4. Error Message Area
Status message
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is not installed

-

Option UDN (Dual Arbitrary Waveform Generator)

ﬁﬁﬂ@@

IntuiLink

connect

N

4

Agilent ESG RF Signal Generator

A\

Screen Capture Inskruckions:

1. Press the "Local" key on the ESG,

Z. Press the "Trigget" key on the ESG, which will initiate a capture of the screen,

3. Wait until you see the "Bitmap captured” skatus message on the ESG, (This may kake up ko 20 seconds, )

4, Click "2K" to complete the capture of the image,

Cancel

]

WORD Toolbar

7

FREQUEMCY AMPLITUDE A1 Path

10.00000000 mz | -31.20 e ¢

L RF | NOD A

atl| OH | OH 0ff

|nmp1: -31.20 dBm Incr: 2.00d8 | repypLE] AM_Depth

Modulation Status Information T
Nod State Depth/Dew Source Rate Uaveform

TE on 4. 7% Internal  50.0000kHz  Sine L. SEUTED

A Rate
50.0000 kHz

Ar Haveform,
(5inel

AM Depth Couple
aOff IEEI

\Status message

papay@hit.ome.hu
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WORD :

“bal Kutya” ...

Format Picture

Colors and Lines I Size

YWrapping skyle
b d | la d

SOuare Tight

In line with bexk




