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CASSINI RF/ Microwave ATE System
Test Design &
Best Practice Test Optimization
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T Test Plan - Comments,
(Guidelines and Suggestions

L

il

Optimizer - Optimizes over Test Section
Only add state buttons that are needed
Changes cost time and money

Data is displayed 1n the order listed & not
displayed 1n the order performed

Parameters set by LVs must be reset in the
Disconnect Settings panel
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9
= Optimizer: Optimizes over each
|| Test Section

Test Times

Compiled Delta Settings Shows

RO

Test Plan Settings

Testplan idle Settings
Section: DC Tests
1. lcc Power Down (Curreni
2. Icc Idle High (Current)
3. lcc Idle Low (Current)
Section; 824 MHz AMPS FH1 Fine
1. AMPS Sweep (RelativeVc
2. AMPS Sweep (RelativeVc
3. AMPS Sweep (RelativeVc
4. AMPS Sweep (RelativeVc
5. AMPS Sweep (RelativeVc
Section; 824 MHz AMPS FE1 Fine
1. AMPS Sweep (RelativeVc
2. AMPS Sweep (RelativeVc
3. AMPS Sweep (RelativeVc
4. AMPS Sweep (RelativeVc
5. AMPS Sweep (RelativeVc
Section; 824 MHz AMPS FH1 Out
1. Power Gain FH1 (Relative
2. Operating Current FH1 (C
Section: 824 MHz AMPS FE1 Out
1. Power Efficiency FE1 (Re
2. Operating Current FE1 (C
Section: 824 MHz CDMA HP Find
1. CDOMA HP Sweep (Relativ

2. CDMA HP Sweep (Relativ| |

Delta Setfings for TestPlan: RFMD3100_F_offset

Is

Total Testplan Hardware timing
Setup pauses 80435.2 us

Setup Settling Time 220400 us
TOTAL Setup Time 321153.3 us
Measure pauses 264596.8 us
TOTAL Meas Time 379283.0 us

Total Hardware Test Time 700436.3 us

zxDeltaserrexxxss




Optimizer: Optimizes each Test
{ Section.

First

Lowest DUT Frequency Measured

RO(

1. Alternate Low HP (Relat

. Adjacent Low HP (Relati
. Adjacent High HP (Relati

3
4
5. Alternate Low LP (Relati
6. Adjacent Low LP (Relati
7. Adjacent High LP (Relati:
Section: 824 MHz AMPS Harmoni
1. 2nd Harmonic FE1 (Relati
2. 3rd Harmonic FE1 (Relati
Section; 849 MHz CDMA HP Find
1. CDMA HP Sweep (Relativ
. CDMA HP Sweep (Relativ
. CDMA HP Sweep (Relativ
. CDMA HP Sweep (Relativ
. CDMA HP Sweep (Relativ
6. COMA HP Sweep (Relativ
Section: 849 MHz CDMA Output
1. Channel Power (Relative
2. Prefl_RL (RelativeRms)
3. Operating Current (Curre
4. Pin (RelativeRms)
Section: 849 MHz CDMA LP Find
1. CDMA LP Sweep (Relativ

LN In L3 M

Delta Seftings for TestPlan: RFMD3100_F_offset
iSectlon 824 MHz CDMA ACPr M|_|

. Alternate High HP (Relati|

8. Alternate High LP (Relatli

2. CDMA LP Sweep (Relativ|

1. Alternate Low HP (RelativeVoltageVsTime) Hardware ti
Setup pauses 318.4 us
Setup Settling Time 5000 us
TOTAL Setup Time 6049.0 us
Measure pauses 752.6 us
TOTAL Meas Time 2242.6 us
Total Hardware Test Time 8291.6 us
zxDeltasssssssxes
Receiver
FreqOffset --> RiFreqD(-1.98 )
IfBw --> narro
IfGain —> bb
ReclLo
FreqOffset —--> -1.98
src120utput
AuxPower ——> 8§24 CDMA_HP_AuxPwrSet_ 28
StaticDigital
CurrentMeasMax —-> RiCurrentD(1.0 )
Db1 ——> off
MeasurelLimit ——> RiCurrentD{0.0 )
MeasureMode --> none
MeasurePin --> none
MeasureV¥Force —-> RiVoltageD(0.0 )
System
Averages —-> 1b

I Testhead
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g

Optimizer: Optimizes each Test Section.

Measurement with Lowest Input Power
Performed First

RO(

Test Plan Settings
Testplan idle Settings
Section; DC Tests
1. lcc Power Down (Current
2. lcc Idle High (Current)
3. Icc Idle Low (Current)
Section; 824 MHz AMPS FH1 Fine
1. AMPS Sweep (RelativeVc
2. AMPS Sweep (RelativeVc
3. AMPS Sweep (RelativeVc
4. AMPS Sweep (RelativeVc
5. AMPS Sweep (RelativeVc
Section: 824 MHz AMPS FE1 Fin«
1. AMPS Sweep (RelativeVc
2. AMPS Sweep (RelativeVc
3. AMPS Sweep (RelativeVc
4. AMPS Sweep (RelativeVc
5. AMPS Sweep (RelativeVc
Section: 824 MHz AMPS FH1 Out
1. Power Gain FH1 (Relative
2. Operating Current FH1 (C
Section: 824 MHz AMPS FE1 Out
1. Power Efficiency FE1 (Re
2. Operating Current FE1 (C
Section; 824 MHz CDMA HP Find

1. CDMA HP Sweep (Relativ

2. CDMA HP Sweep (Relativ

3. CDMA HP Sweep (Relativ

Delta Seffings for TestPlan: RFMD3100 _F offset

1. CDMA HP Sweep (RelativeRms) Hardware timing
Setup pauses 24.0 us
Setup Settling Time 100 us
TOTAL Setup Time 222.2 us
Measure pauses 5754.7 us
TOTAL Meas Time 7374.7 us
Total Hardware Test Time 7596.9 us
zxDeltasss st ssss
PowerVI
Power¥1 - -> RiVoltageD(3.2 )
Source?
Power —-> RiPowerDbm(0.0 )
RfState —> off
Src120utput
AuxPower ——> RiPowerDbm(-26.0 )
System
Averages --> 1b

[




T Test Plan - Comments,
i (Guidelines and Suggestions

il

The tester 1s very fast changing state
Y our part may not be fast, add Pauses
The tester will find unstable DUT states
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T Test Plan - Comments,
i (Guidelines and Suggestions

il

Fewer Test Sections better than more

More simple test panels are better than fewer
complex test panels

Duplicate test states/conditions when ever
possible

Be consistent about where you place buttons in a
test panel
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~ lest Plan - Comments,
|| Guidelines and Suggestions

L

I Tests - more Receive Attn 1s better
Noise Figure - Use 0 dB Rec Attn.

Set DB Current Limit = DB I Meas Max.
Set VI Current Limit > VI I Meas Max.
RF Sources - Levels <-22 to >+13 dBm
DMSG - Optimum levels <-5 dBm

RF Off is <-30 dBm
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~ $ystem Receive Gain
||  Adjustment

L

Receive Attenuation
IF Gain

Signal Dependent
Single tone
Multi tone

Measurement Repeatability
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vimplified Receive Diagram

Receilve Attenuator
Mixer

[F Filter

IF Amplifier

Receiver Detector

—  RX Atten @ IF BW IFG RX Detector
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vystem Sensitivities

RI 7100A Receiver Mixer
Saturate (Compression)
Generate Intermodulation Distortion

Receiver Detector
Compression
"Fold-over"
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vingle Tone Measurements

RF Power, S-Parameters, Noise Figure

Objectives
Maximize Power to Receiver
Maximize Power to Mixer
Set Appropriate IF Gain
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| $ingle Tone Method

L

Set IF Gain to 20 dB or Lower
Reduce Rx Atten Until Error Message
Backoff One Rx Atten Setting
Increase IF Gain Until Error Message
Backoff One IF Gain Setting
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il

Multi-Tone Measurements

IM3/5/7 and ACPR
Measure Device not Tester's Mixer
Operate 1n the Mixer's Linear Range

The Mixer Can Add to or Subtract from the
Measurement

ROCS INSTRUMENTS
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.L Mixer Intermods

Receive Attenuator Controls Mixer IM
Performance and System Noise Floor

RX Atten @ J—L *I}\* RX Detector
t 14 NI .

Black = Stimulus

Blue = DUT intermods

Red = Mixer intermods f
Keep Dut IM > 10X Mixer IM f
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Multi-Tone Method

Nleasuring Main Tone(s)
Not Sensitive to Mixer IMs
Use Method for Single Tone
Neasuring IM & ACPR Tones
Sensitive to Mixer's IM performance

IF Gain usually at or near Maximum
(Minimize noise floor)

Verify with Spectrum Analyzer (SA)
Be careful of SA's intermods!
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Measure IM Tone

Sot [F Gain 50/55; Receive Atten 20 dB
Measure C/I
\ erify with Spectrum Analyzer
Go to break point
Set Recelve mput to Aux out
Measure C/1
If Different, Increase RF Attenuator
Repeat

ROCS FNSTRUMENTS Slide 17



il

IM Considerations

Verify High and Low IM Tones

Use Highest Linear Power DUT Condition
Typically 20 dB Rx Atten, 55 dB IF Gain
Too Much Rx Atten Raises Noise Floor

ROCS INSTRUMENTS
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3- Effective Receiver Bandwidth

USER

Rocs Inston a RiTestSystem at 11-Oct-01 11:53:39 AM

Y CENTER

Y PARAMETER

- e

i
SoRTEY NORMALIZE / - =
¥

PARAMETER / \\
OFF /
IrFRdanicy D / it 0 YSCALE
FORMAT save \H Auto
ol
"L
iz s Rl DIV
Y FORMAT
2
dbm
MIN X PARAMETER FORMAT MAX X
1499.850 frequency MHz 1500.150

MEMO
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.L Organizing Your Test Plan

Define 1st RF state in Global Defaults
Add Fixture ON to Global Defaults

Define general test conditions in Section Default
Panels

Define DC tests 1n 1st or last Section which
require the RF Sources to be off

Define DC tests in 1st or last Section which
require the DUT to be turned off
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|l Organizing Your Test Plan

il

Define special startup sequences in the Connect
Sequence panel or 1n the 1st Test Section

Write the tests 1n the order listed on your test list
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'l" Speeding-up Your Test Plan

VCC Changes & DC Measurements: < 2 msec.

RF Measurements: <30 msec.

RF Frequency Moves: <20 msec. (Fast Settle) or
<1.5 msec (Freq Offset)

RF Mechanical Switches: >30 msec. & Expensive

Minimize RF Source and Receiver Frequency Moves

Minimize/Eliminate RF Mechanical Switch Changes:
Changing RF Ports from Src to Rec or Rec to Src
Changing RF Src 1 and RF Src 2 RF Attenuators

Using the Wide IF Filter is faster than Narrow IF
Typically use 16 or less Averages for RF Measure
Typically use 32 or less Averages for DC Measure

ROMS INSTRUMENTS
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Speeding-up Your Test Plan 2

Fast RF Meas: S parameters, RF Power and Phase

Slow RF Meas: ACPR, Noise Figure, IP3, Harmonics

Setting a Parameter to a Local Variable Value is very
costly : Requires a Mini-Compile

The Optimizer only Optimizes within a Test Section

Time Domain vs Freq Domain:
If the RF Receiver can make the Measurement, it is
faster with better Frequency & Dynamic Range
Oscope is designed to measure Pulse Characteristics
Rise/Fall Time, Period, Duty Cycle, etc.
Receiver is designed to measure Complex Signals:
Amplitude, Phase, Noise, Power, Frequency, etc.
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| Speeding-up Your Test Plan 3

L ltems to Set in Global Defaults

Receiver Freq Tracking to Source 1 or System

Test Head Parameter to b2

RF Ports to Receive or Source

Receiver IF Gain

Source 1 Freq & Level to first RF Stimulus Signal
Source 2 Freq & Level to the first IM Stimulus Signal
Source 3 Freq & Level to the first LO Stimulus Signal

Turning On and Off a RF Source is fast
Switching Source 1 Mode to Noise is faster!

Use Source 1 Mode button to Isolate Src 1 & 2 from DUT

ROMDS INSTRUMENTS Slide 24



Speeding-up Your Test Plan 4

Check Compiled Delta Settings to Improve Test Speed
Look for changes in Receiver & Source Frequency, Attenuator
& Test Head Settings, etc.

Minimize Test State changes by making test conditions
exactly the same for as many meas as possible:

i.e. RF Stimulus Levels, Frequencies, Receiver Settings, DC
Levels, Current Limits, Ranges, etc.

Use b1 to test LO Leakage at the DUT's RF Input
Use Source 1 "back door" for S22 Measurements

For IM measurements, leave RF Source 1 at the normal
stimulus Freq, this saves 2 RF Freq Moves

Remember DC only measurements still set the Receiver and
RF Src's to their Default Frequencies

ROMDS INSTRUMENTS Slide 25



Typical Rl 7100A RF ATE
Measurement Time

Measurement Time Std. Dev
(msec.)

Power 2.5 <0.02 dB

Frequency 11.5 <0.5 Hz

S11,S12, S21 & S22 12 0.02 dB (S21)

Noise Figure 26 0.1 dB

Phase Noise 60 0.3dB

11P3 78 0.3 dB

P1dB 17.5 0.1 dB

ACLR or ACPR 93 0.4 dB

Harmonic Power 56 0.05 dB

[/Q Mod Phase & Amp 25 0.1 dB, 0.1 deg.

I/Q Demod Phase & Amp 60 0.02 dB, 0.15 deg.

DC Voltage 2 0.025%

DC Current 2 0.03%

ROOS INSTRUMENTS
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= Typical Rl 7100A Noise Floor

e

.L <-155 dBm/Hz to 6 GHz

g4 Ri Terminated noise floor 4 MHz dBm/Hz vs Frequency Z el [F
Edit Help
LPSER
| Rioea Inaton 4 RiTeatSyatet at §-Moe-12 12:42:26 PM |
¥ PARAMETER MR
pomes [ ]
SORT BY HORMALEE .'II\ n ;,,u'|' -164.01
PARAMETER Fal .".ln. .-"'I.I" |Ir I’H JJI
OFF \IIII' Jl !
fr egquen ooy 0 ! O  YSCALE
AN
FORMAT B r""'lrlll" Aute
Mz i oy
W FORMAT ;
dbi
MIN X PARAMETER FORMAT MAX X
100.004 i eGquensy MHz 600400404
MEMD
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Q
T Typical Test System lIP3
L +49 dBm
B

3 Testers (30 dB Rec Attenuation)

T e
uiER
n -
sty il g
¥ FARARETIR e .
powar | —— L ]
ST Y HORMALOT a sIETHY HONWAL T
PRRALETER S I N ol | PARARETLR
ner |
fraqu | - vmgam L[] sy
FORMAT i - [Tan ] |
s oy h
oy |t
1
[ _
oL ¥ i r
[— I W ks || ey || e | | s
Tarciy
. s o wcewwn
-
E— WaausLEE
arr
lllll ] KRLAL
Nuie
i
— i
.
- i 3
[ - -
e Dt ©
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N [

1 dB Noise Figure — Two Testers

MEMOD

LNANF ot 1840 MHz €4 Avgs, System Demo A, 44 dB (F
LEER

Roos Inst on MATAFXAA at 1-Aug-01 O7:06:08 PM

KERMO

| LMA MF af 1840 MHz, 64 Avgs, System Dama B, 44 4B [F

USER
Roos Inst on MAZRKU1A af 1-Aug-01 D5:59:38 PM

A i riF = o [ il Ri HF = dr
Filil  Help Edil Hely
Y PARAMETER Y FORMAT FOINTE ¥ PARAMETER Y FORMAT POINTS
reset ‘ real ‘ log 100 ranst real leq 10D
¥ SCALE DATAMAX ¥ SCALE CATANAK
41.238 1185
M MEAN
0.z EAN 0.2
-~ 1.069 Al 1.0590
ffiosn g M _
- ll.ll\"r"l\"’plflh‘ s Y 1k zll j I K lln\ll'\n.f‘ "y ll\Jll“‘-'1 u f\\f‘z'l{ I‘lel\'\f hl J“"‘ e -'l" - ll i .“h\u\f'] by .llll A %) 1
¥ CEMTER ¥ CENTER
STDOEY STODEWV
0.062077 0.D5354
1 DATAMIN 1 DATAMIN
0.8372 ‘ 09373 ‘

ROOS INSTRUMENTS
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Q .
= Noise Floor Measurements
|| Pout +34.9 dBm, Noise Floor <-85 dBm

L

B4 Ri Moise vs Frequency 7
Edit Help
TI=EFR
|:Hn-ns Inst on a FiTestSystam at Z0-Jan-03 05:04:13 pm |
rr = X= 235 ¥= -25.% CENTER:
e
SORT EY HOFHMALIZE e
FAFAMETER.

fraquancy

[ ———F —]
FORHAT
=1
I FAFAMETEFR. FOFHA BLRST
555555 froquanoy [Z18 FEO . 000
HErO
Hol 25 Power, B Foat EIH JETii ¥Hz ER
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= \VCO Phase Noise Measurements

-114 dBc/Hz at 100 kHz Offset

-137 dBc/Hz at 1 MHz Offset

USER
Foos Inst on a RiTestSystem at 3-AugD1 05:25:02 PM
F= D1 Y= -1144
 PARAMETER ¥ CENTER
renl
SORTEY NORMALIZE | 15
PARAMETER ll
. OFF \
rEquEncy - ¥ SGALE
FORMAT sava et ] Autor
o 1D
¥ FORMAT ‘
10
‘ oy
MINX PARAMETER FORMAT MAN X
o.oe Tromuaney NMHz 1.000
MEMD
VCO Phase neice (20 Iog MHz) |

USER

Foos Inst on a RiTestSystem at 3-AugD1 05:25:02 PM

T= -2 Y= 4144

t PARAMETER
raal _A‘“h’
SORTEY NORMALIZE 115
PARAMETER -
. OFF -
g = ¥ SGALE
\h\ ..
FORMAT sava L Auto
M 1o
¥ FIORMAT ‘
10
‘ Ing
NIK X PARAMETER FORMAT WAX X
-Ap.0oe Troquancy L] oo

MEMC

¥ CENTER

VCO Phase neice (20 Iog MHz)

ROOS INSTRUMENTS
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Production Measurement
Performance Limits

DUT Measurement Performance
LNA Noise Figure <1.0dB
[IP3 >+25 dBm
PA CDMA ACPR1 <-60 dBc
CDMA ACPR2 <-70 dBc
Mixer Noise Floor <-150 dBm/Hz
PLL/VCO Phase Noise <-114 dBc/Hz @ 100 kHz

<-137 dBc/Hz @ 1 MHz

ROOS INSTRUMENTS Slide 32



= Production Measurement

DUT Measurement

Dividers Frequency

I/Q Mod Phase Match
Amplitude Match
LO Rejection
Image Rejection

I/Q Demod Phase Match
Amplitude Match

ROOS INSTRUMENTS

j«- Performance Limits cont.

Performance

<1 Hz Resolution to 20 GHz

<0.1 degree
<0.025%
<-60 dBS
<-70 dBS

<0.1 degree
<0.1 dB
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| [Nebugging and Breakpointing

L

il

Measurement Order and Test Flow
Setting a Breakpoint

ROCS INSTRUMENTS Slide 34
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L

Bl LHA_Lab_revE
File Edit TestPlan Tester Limits [ETIITEY Help Debug
. Test:
Test:
Test:
Test:

Calc Gain Flatness
Target Gain

Pout

Moise Figure

Display Compiled Settings
Display Delta Settings
Display Panel Test States

Time Runs
Minimize Memory

INDEXED BY POMER

Foalt gwrasp_ &

Surs ko
Save losg

/? GRAN VE_POWaE &

Bion) ok L

IHDEEED DY FOAnR

Galn_ws_power_a

Test: Cale P1dB Clear Correla |:.||! Factors
Test: Calc PildB o frag “'H yabte
Test: OIP3 r S B ;
Test: IF3 —
I - N T B e ] E“Hmakpnlm
Du:zﬂtm _ Patoontosl peais="0r | EE“'IWE Breakpoint
Yo 3 Vo 3
2.1
i3 .8 T o L
TaEthaad
Rac httenuation
2 el
Tasthead St aen /
Soayroml HER S SRS
POAAER, Sy Ekem
START ChL-
onkpul Power cillen ™
-0 dbEm
ol
o < Ty o L
— IHSTR STATE 8
[
P

Do ronl

IHCEXED BY FHAER

F PNy PWaep_ &

I tCIV\J ITT NN T T NIV R YV T\

*Measurement Order and Test Flow
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Test Section Optimization

Delta Settings for TestPlan; LHA Lab_reve

Test Plan Settings

Testplan dle Settings
aeclion: Current Tests

1. DD (Current)

2. lgeq (Current)
seclion: RF Tests

1. S-Parameters Bi-directional

2. Noise Figure (RelativeRms)

4. Cale PitdE (CalcOnly)

4. Gain Flatness (TwoPort)

4. Noise Figure (RelativeRms)

b. Pout (TwoPort)
1. Gain vs Power (TwoPort)
8. Gain vs Power [TwoPort)
9. Gain vs Power [TwoPort)

0. Gain vs Power {TwoPort)

11. Galn vs Power [TwoPort)
12. Galn vs Power [TwoPort)
13. Gain vs Power [TwoPort)
14. Gain vs Power [ TwoPort)
15. Gain vs Power [ TwoPort)
I6i. Gain vs Power [ TwoPort)
17, Gain vs Power [ TwoFort)
18. Gain vs Power [ TwoPort)

ROOS INSTRUMENTS

10. Gain vs Power (TwoPort) Hardware timing
Setup pauses 1.2 us

setup Settling Time 200 us

[T A EEtup- Time 3264 us

Measure pauses 1099.3 us

FOTAL Meas Time 67099 us

Total Hardware Test Time /0366 us

WU T AGH AR

ButContral

vieed --» RivoltageD(2.1 )

sourcel

Power --3 RiPowerDbm(-5.0 )

SrePower —-» RiPowerDbm(5.58445626:-1 )

uiState Changasssusunuin

State

{DutControl ‘compileConfig¥ccd!' RiVoltageD(2.8 ) RiVoltageD(2.1 ) 1)
(Source! "‘compileConfigSrePower.” RiPowerDbmi-1.44155437 ) RiPowe
(Source! ‘compileConfigRiState:’ on on 9)

Settle 200 uSec

Measure

(Testhead TwoPort 1)
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Multiple States in a Panel

E Panel State Indexes for "Gain vs Power" o N
File Edit Smalltalk Help

State Index DutControl ¥Ycc3 Sourcel Power -
1 RiVoltageD(2.1 ) RiPowerDbm(-10.0 )

2 RiVoltageD(2.1 ) RiPowerDbm(-8.0 )

3 RivVoltageD(2.1 ) RiPowerDbm(-6.0 )

4 RiVoltageD(2.1 ) RiPowerDbm(-4.0 )

5 RivVoltageD(2.1 ) RiPowerDbm(-2.0 )

b RivoltageD(2.1 ) RiPowerDbm(0.0 )

7 RiVoltageD(2.3 ) RiPowerDbm(-10.0 )

g RiVoltageD(2.3 ) RiPowerDbm(-8.0 )

9 RiVoltageD(2.3 ) RiPowerDbm(-6.0 )

10 RiVoltageD(2.3 ) RiPowerDbm(-4.0 )

11 RivVoltageD(2.3 ) RiPowerDbm(-2.0 )

12 RivVoltageD(2.3 ) RiPowerDbm(0.0 )

13 RiVoltageD(2.8 ) RiPowerDbm(-10.0 )

14 RivoltageD(2.8 ) RiPowerDbm(-8.0 )

15 RivVoltageD(2.8 ) RiPowerDbm(-6.0 )

16 RivVoltageD(2.8 ) RiPowerDbm(-4.0 )

17 RivoltageD(2.8 ) RiPowerDbm(-2.0 )

FE RivVoltageD(2.8 ) RiPowerDbm(0.0 )

~

| T |

ROOSTNSTRUVIENTS
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- Copy a Test or Test Section

File Edit TestPlan Tester Limits Help Debug

Test: Calc Gain Flatness
Test: Target Gain

Test: Pout

Test: Noise Figure

* Gain vs Power
Test: Calc P1dB
Test: Calc PildB

L Bd LHA Lab reve

Display Compiled Setfings

Time Runs
Minimize Memory

Change Data Hames

Worksheet

Set Breakpoint

iter suffix to append to all data names in the test section:

dain_wvs_power_a

Test: OIP3
Test: IP3
ST L HEAS CALS

POWER System
STHRT CALC

cutput Powar # P dbw

=10 Ak
a - b
ETCF

Seaurael
INDEXED BY DOWER

|I_a

ItOvv Il VN 1 1 Vs IV Il W 1

}ﬂ PLm swaep_a J
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Setting a Breakpoint

B LHA Lab revE

File Edit TestPlan Tester Limits Help Debug

Test: Cale Gain Flatness Misplay Compiled Settings

Test: Target Gain |
Test: Pout

Test: Noise Figure Time Runs

lest: Gain vs Power Minimize Memory
Test: Calc P1dB
Test: Calc PildB

. Change Data Hames
Test: OIP3 o
Test: IIP3 _ Worksheet 4
- T T . Ser Breakpoint

Remove Breakpoint

L

TwoPort
Next I | Control
Continue | . Abort
RO(C = — Slide 39




-‘i Rl Interactive Control Window

ROQG

g D:ARIAPPSYrestsysiGen3Demo Controller i [

Tester Instrument

Source?
sourced
Sourced
Ssrc120utput

CreMatraat

calibration
debug
modulation

Heasurements Help

control panel

Froqil encyr

225 IHhz

Forger

-10 dim

Rf State

i)

AlC IMeade

fast

Freg offzet

o0 IMhz

Fazt Setctle

e

IhFv: CPILY

Freqg

225 HMhz

Src Pogear

-1.44 Ak

Podgey COorrection

.56 dib
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Interactive DC Measurements

ROOS

B8 DARIAPPSArestsys\Gen3Demo Controller ] =

Tester

Instrument

HMeasurements

Help

Dut

Aux Source

gainCompres

intermod
IMkdaotar j

voltage control

Current

device power 9 ¢

ldevice power 1 nj

SPAD

SPAD

=308

OF=n

Devrize Fowaer 1

LDerice Fower 2

LDerice Fower 2

LDerice Fower d

Devrice Fower 5

OP=IL

Derizoe FoHer &

OP=Ii

Darios Fower 7

SPAD

Derice Foper 2

OF=I

DutCont ol
Turp=nt. MHess Mag
0.1
Irre=msure EW
Thiesms11Te fast
Yooh

CURFEHNT HMEAS

0.0zxatad
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'I" Interactive RF Measurements

: ¥4 D:\RIAPPS\testsys\Gen3Demo Controller Z el =]
L Tester Instrument Measurements Help
\noiseFigure mmrnl panel Select the wave parameter |+
|Uscilloscope for measurement. Al is
|PowerVl incident, B1 is reflected from

the input, B2 is the voltage

|t

;R_er:Ln:- out of the device and A2 is
|SineGen the voltage into the device
|'Sourcel output
Snlirra? 2 i P j
Test] -
SEomency Fa’? = POWER DEM
425 Mhz b1
h2 18.142
Input

NOISE DEM/HZ

1 -2 (.1 - 20 inpuf

I -81.663
4 Mhz RMS DBM
If Gain -18.603

A0+

ROO|l | Slide 42




Receiver Measurement Types

I8  D:\RIAPPS\testsys\Gen3Demo Controller Z] £l [T
Tester Instrument Measurements Help
|noiseFigure mjcontrol panel ~||[Measures the Noise voltage 4|
|Uscilloscope using the RMS detector and
PowerVl : converts it to dbm per Hz,
Fully corrected for the path.
E:R:a-::La:n BW is from 100Khz to 5 Mhz
| SineGen from the receive frequency
Sourcel
[[Ranreca? j j
Testhead
Frequency
Param=ter POWER DEM
925 Mhz
= 7.3879
Input
1 -2 (.1 - 20 input NOISE DiEed/HZ
-78.288
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If Gain -0,8612
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ROOY | Slide 43




Test Disable Usage
B catabrevir

Test Plan Tester Limits Options

Add Test Section E

Add Test State

Add Test |

Cuf

A —

Don't Inherit Defaults

Rename

T DisablefEnable »
... Optimize Disable all

Enable all |

S tContrnel
g LHA_Lab_revEb 1 Tmtanmt

File Edit TestPlan Tester Limits Options Help L

<DISABLED> Test: Calc Gain Flatness
<DISABLED> Test: Target Gain
<DISABLED> Test: Pout
<DISABLED> Test: Hoise Figure
{DISABLED?> Test: Gain vs Power
<DISABLED> Test: Calc P1dB
<DISABLED> Test: Calc PildB
<DISABLED> Test: OIP3

R( <DISABLED> Test: IP3 Slide 44

FAIAVCADI CMWT et Crmntinm: LlAasmanmina




@ Data Viewers

4 LHA_Lab_revEb

File Edit TestPlan Tester Limits Optfions

Help Debug
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Single Variable Data Viewers

B4 Ri Gain_vs_power_a vs Power BN EC |
Edit Help
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Overpaint Function
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Single Event Repetitive
Measurements

File Edit TestPlan Tester Limits Options Help Debug
' <DISABLED> Test: S-Parameters Bi-directional
{DISABLED> Test: Gain Flatness
{DISABLED> Test: Calc Gain Flatness

. <DISABLED?> Test: Tar-:ljet Gain

<DISABLED?> Test: Noise Figure
{DISABLED> Test: Gain vs Power
{DISABLED> Test: Calc P1dB
{DISABLED>» Test: Calc PildB
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Moving Strip Chart Display
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[hebugging Tips

Check active Calibration data for anomalies

Check each measurement for optimal RF
Attenuator and IF Gain settings ( max S/N ).

Measurement must "Fit" in the Receiver's 70 dB
instantaneous Dynamic Range

Small changes ( 1 to 5 dB ) in Device Power Level
can be large if using all the dynamic range. (1.e.
measure a 50 to 60 dB carrier to tone.)

Setting resolution in the RF Attenuator 1s 10 dB
steps and the IF Gain 1s 6 dB
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