'==jc

CASSINI RF/ Microwave ATE System
Application Development by Example
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LNA Tests

L

DC Currents & Beta

S11, S21, S12 & S22
Noise Figure

P1dB

Intermodulation Distortion
Harmonics
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Search Measurements

Dependent and Independent Variable
Collect appropriate data

Curve fit

Find desired dependent condition
Retrieve associated independent stimulus
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T P1dB, Step 1 and 2

Measure the small signal gain, in this case 10
dB

Subtract 1 from the value to establish the
"target compression gain" in this case 9 dB
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T P1dB Step 3

L

Measure gain at a number of Source 1 mnput
power levels, saving the measured gains,
indexed by Source 1 Power.

— Sy=tenn Systern Source

MEAS CALG CALG INDES ED BY POWYER

S Pamretars ﬂ H =21 ﬂ F rmagnitude (db) ﬂ H gain we., input powser
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T P1ldB Step 3 (Continued)

{

L

The index value 1s actually not the Source 1
power value, It 1s the "N" as in the Nth value

of the Source 1 power used | nuer cuin -
1,10
2,10
=, 10
4,10
5,10
G, 597
FL92
M, 8.4
8,75
10, 6.5
11,55
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P1ldB Step 4

L

Save the second array, Source 1 power, also
indexed by Source 1 Power

[ Trdex, Fin T
1, =30

2, =29

3, 28 Soyree Sourcz]

4 -7 INSTE STATE SOURCE IMDEZED BY POWER

5,26
&, =25
7,24
b, =23
9,22
10,-21
11, =20

Powsar ﬂ ﬂ Fin
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PldB Step 5

L

Find fractional index for P1dB (9 dB)
This 1s an index of approximately 7.2

[ Index, Tain 7
1,10
2 10 Syztem
3, 10 LOCaLvaR SOURCE
4,10 gain vs. input po 4\
alh ws. Inpu e S o m
5,10 S GALC Svf’&mwnﬂ SAVE
£, 9 e
7 99 LocaLvaRSOURCE find index ofb in a ] Index far P14E
8,84 Tamgetcompression %Ff-
975
10,6.5 M
11,55
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PldB Step 6

L

Extract Pin for that index. (~-23.8 dBm)

[ Trdex, Fin T
1,-30 Systerm
o -0 LCCALVAR SOURGE

5,28

Pin System System
4 —27 CALC SAVE DEM
O, =26
System value atindexb Pin_at_P1dE
6, —25 LOCaLVAR SOUPCE

724
S,—EB Index for P1dE

B, 22
10,-21
11,-20
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T Pldb Calculation

=ystem
LoCal WA R SOURCE

cRin s, input powsr E\

system

Local VAR SOURCE

Pin H\

Srstem

CALC

=ystem

s E DEM

walue at inckex b M‘

aysten
[ calC
system
LOCAL WAR SOURCE fird inedsx of bina H/
| 1

Target comprassion H
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Pin_at_P1dB




Measuring Noise Figure

Set RF Source 1 to Device Input Freq.
Set Receive Attenuation to 0 dB
Set IF Filter Bandwidth to wide/4 MHz

Set IF Gain for Hot Noise Measurement
System Automatically sets IF Gain 6 dB
Higher for Cold Noise Measurement

ROOS INSTRUMENTS



Noise Figure Measurement

I«
B4 GSHNF2Y e |
File Edit TestPlan Tester Limits Opfions Help Debug

Test: Pout Mid Gain_-25_dBm_40_20 |

Test: S11 & 521 Max@925_40_10

Test: 511 & 521 Max@942.5_40_10

Test: 511 & 521 Max@960_40_10

Test: 522 only Max Gain

Test: Hoise Figure Mid Gain@942_50_56_0_256 Expanded

Test: Noise Figure Mid Gain@342_50_0_256

Test: Noise Figure Max Gain@942_38_56_0_256 Expanded
: Hoise Figure Max Gain@9342_38_0_256

Test: Noise Figure Max Gain@942_38_38_0_256 Old

Receiver Source Source System Testhead
IF GAIN RF STATE FREQUENCY AVERAGES REC ATTENUATION
38 OFF 9425 Mhz 256 odb
StaticDigital
DB 1
on
noiseFigure System
StaticDigital MEAS SAVELOG
DB 2
on Noise Figure NF_max@942_38_0_256

ROOS INSTRUMENTS



=~ EXpanded Noise Figure
Measurement

{

L

Set RF Source 1 to Device Input Freq.
Set Rece1ve Attenuation to 0 dB

Set IF Filter Bandwidth to wide/4 MHz
Set IF Gain for Hot Noise Measure

Set IF Gain +6,+12 or +18 dB higher for Cold
Noise Measurement
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=~ Expanded Noise Figure
Il Calculating Device Noise

L Figure

F1=F12-(F2-1)/Gl

F1 = Device Noise Figure

F2 = Tester/Second Stage Noise Figure
F12 = Measured Noise Figure

G1 = Device Noise Gain

ROOS INSTRUMENTS



Expanded Noise Figure
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File Edit TestPlan Tester Limits Options Help Debug

Test: Pout Mid Gain_-25_dBm_40_20
Test: 511 & 521 Max@925_40_10
Test: 511 & 521 Max@942.5_40_10
Test: $11 & 521 Max@Y60_40_10
Test: 522 only Max Gain

Test: Hoise Figure Mid Gain@942_50_
Test: Hoise Figure Mid Gain@942_50_

56_0_
0_256

: Hoise Figure Max Gain@3942_38_56_0_
Test: Hoise Figure Max Gain@942_38_0_256
Test: Hoise Figure Max Gain@942_38_38_0_256 Old

256 Expanded

256 Expanded

A

MEASURE
noizeFigare
Recei MEAS
FEAN System
TALT
NfCold Noize =
Hoise Figure, cold, hot enr

MEASURE noiseFigure

Bystem

System

CALT

noizeFigure

% HF_m ax_expandi@@42_38_54_0_250

i

rwess |
Receiver WEES
IF AIN
2nd 3tage Noise Figure
HfHot Hoise

noiseFigure

[MEEE |

Port Hoise Gﬂil’l%

NOTE

ystem
A IKH
noizeFigare
Hoise Gain, cold, hot, enr
Input ENRE

FREQUEHTY

Testhead

System
AVERSGES

TELT ]
Receiver Staticligital
IF &AM 13
alb
58 | - |
P—— Staticigital
RF STATE o2
o
Sour el

RECATTENMUATION

NS TRUNMENITS



-
|

L

Noise Figure Measurement

IF Gain +6 dB higher for

7 =

‘ Old 4 Ri HF_max®@942_38_0_256
ananananan
reset real
¥ SCALE
D |'II|I"I ﬁ"n'p" -\.1.a-\.\_."‘-.ll|l Jul._.;lhll__\{_llll Illrulllll»\ \I.-_U_ IIIJII "u Jh‘_ .,.‘ |:|
¥ CENTER v v
MEM
| GSML
USE
| Inst o estGystem at e 6 PM
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- Expanded Noise Figure
IF Gain set for Hot & Cold

.

B4 Ri MF_max_expand@942_35_56_0_256 7 el T
Edit Help
Y PARAMETER Y FORMAT POINTS
reset real log 100
Y SCALE D AT AMAX
il
MEAN
0.1
- A | 251M
.IIIL"I A \‘h Jnlll. Illn o P .llln
D THRET T T v v F W D
¥ CENTER ! T i VM
0.026081
25116 DATAMN
2.447
MEMO
| GSMLNA |
USER

Roos Inst on 3 RiTest3ystem at 5-Dec-00 07:08:33 FM |
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-I‘-’- Example LNA Test Plan

L

CASSINI Simulator - Examine Test Plan
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Ed LHA example_revD 74 M [

File Edit TestPlan Tester

Limits Options

Help Debug

'Test Plan Settings

| Global Defaults
Disconnect Settings

|E‘]l

Compile

m B
Connect Sequence
Test Section: Current Tests Repeat
i geaieiy
Conditional Statement
Section Defaults
Test: lgcq
Test: IDD
Test Section: RF Tests
Conditional Statement -]
™ At . L. =
Syrstam
Fpzg Referp=no= Syt am
iy Averages
16
IhatCord ool Fintuns
Moo 5 Fintup= Power it Foeq Offset
1z
N a
Cntr Poeq Soale Lesrtead
Reacaivar Scmaroel Scuaroe2 Source 1
FREQUEHCY Fo=quency Fro=quencys i S
MASTER
925 Mhz 925.2 Mh=z
Souroel Statichigits]l Staticligital
Voff Mamsupe I Limit Teasthead
COHTIE Irgut Fort
Fowa Pove=T o 200 u
Fpzquancoyr s REf 3
.20 Ak -1 dbm
SERLT — StaticDigital
i St:t:.c'ﬂ:.g:.tal Mo cvra T Trimiit Testhmﬂpﬂ et 3 Tast heamd
Onak T Tt
I Cord ool g hals EY Fac Attenustion RE 3
Trezasure CFFSET RE Stare = 3
2.8 RE & 1 0dh sool -nod s
ST OFF
Vooo 0 T
StaticDigital StaticDigital =
Currernt Mess Max sthead
DLt Souzoe 1 Mode e S e Losthedd
That Cork Tol T Srol 20utpik Srod 2outpart e 200 u Paramete Rf &
Current Mesas Manx If Gai Source 1 Attn Source 2 Attn Fommas L2 Coeoeive
02 i 0db 10db Staticligital StaticDigital
a0 ok 2 Ib 2
off =3




LMA_example_revD | el |el)

FI|E Edit TestPlan Tester Limits Options Help Debug

Test Plan Settings
Global Defaults
Disconnect Settings

Connect Sequence

Test Section: Current Tests
Conditional Statement
Section Defaults
Test: Igcqg
Test: IDD

Test Section: RF Tests
Conditional Statement

M L.l

Henent

L

sourcel Jourcel StaticDigital StaticDigital DutControl
Rf State Rf State Db 2 Db 3 Voo 5
oOFF OFF of £ of £ 0

HOTE




LMA_example_revD 7 el (gl
FI|E Edit TestPlan Tester Limits Options Help Debug
Test Plan Settings

Global Defaults _!| ______ Cnmplle .......

Disconnect Settings = 20

Connect Sequence [~ |
Test Section: Current Tests Repent

Conditional Statement

Section Defaults

Test: Igcqg

Test: IDD

Test Section: RF Tests
Conditional Statement

M L.l

L

DutCentrol System Statichigital Statichigital Scourcel Source?
Voo & Sequience Delay Dk 2 Dk 3 REf State Rf State
2.7 5000 oh oh OB O

INOTE
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FI|E Edit TestPlan Tester Limits Options Help Debug

Test Plan Settings = i
Global Defaults _!” ______ Cnmplle .......
Disconnect Settings fl £33
Connect Sequence

Test Section: Current Tests Repent
Conditional Statement

| Section Defaults |

Test: Igcq 3
Test: IDD
Test Section: RF Tests
Conditional Statement j
Feceiwver
Frequency O Statbe RE SEaE
925 Mh=z OFF S

HNOTE




B4 LMA_example_revD 74 M [
File Edit TestPlan Tester Limits Options Help Debug

Test Plan Settings

N .
Global Defaults _!l ______ Cnmplle .......
Disconnect Settings = 20
Connect Sequence
Test Section: Current Tests Repent
Conditional Statement Semmmammim—
Section Defaults

| Testilgeq |
Test: IDD

Test Section: RF Tests
Conditional Statement

M L.l

Btatichigital BtaticDhigital Svstem
Measure ¥V Force Meazure Mode Averadges
3 Imeas 32
StaticDigital StaticDigital StaticDigital System
Meazure Pin Current Meas Max HELD S A
DR2 200 u
Current M Igz
Db 2 Meazure I Limit
sEel 200 u
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File Edit TestPlan Tester Limits Options Help Debug

Test Plan Settings

fl!l Compile
Global Defaults | p ................
Disconnect Settings = £
Connect Sequence
Test Section: Current Tests Repent
Conditional Statement e
Section Defaults
Test: lgcqg
| Test: IDD |
Test Section: RF Tests
Conditional Statement -]
Syatem
Averages
64
StaticDigital
Ok 1
oft
CutZontrol
Current Meas Max
StaticDigital CutZontrol Svstem
Db 2 0.1 MEAS Save ANpS
oIl
Imeasure current B IDD
Yook
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FI|E Edit TestPlan Tester Limits Options Help Debug

Conditional Statement :J‘ c ;
ompile
section Defaults p ................
Test: Igcq £
TestD g R .
Test Section: RF Tests Repent

Conditional S5tatement

Section Defaults
Test: Gain and Input Return Loss

Test: 522 only
Test: Gain Flatness
Test: Calc Gain Flatnhess

T o W T o e R ;i-l
Sourcel StaticDigital
REf Etate b 2
1] on
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FI|E Edit TestPlan Tester Limits Options Help Debug

Conditional Statement :Jl .
section Defgults L Cﬂmplle .......
Test: Igcq Himn
Test:IDD
Test Section: RF Tests Repent

Conditional Statement
Section Defaults
: Gain and Input Return Loss
Test: 522 only
Test: Gain Flatness
Test: Calc Gain Flatness

Y e e L e i R

L

WA Syot.am Syot.am
MEAS CALC Save log madg

2 Paramsters R 221 T Zain
Svatem Svatem
CALC Save log madg

)

M -2 R a1




LHA_example_revD 7 el el

FI|E Edit TestPlan Tester Limits Options Help

Debug

Test: IDD

Conditional Statement
Section Defaults
Test: Igcq

Test Section: RF Tests

Conditional Statement

Section Defaults

Test: Gain and Input Return Loss

 testS2only ., |
Test: Gai

est: Gain Flatness

a
4 Cﬂmplle

Henent

S11 only

SE 2_rev_path

Test: Calc Gain Flatness j
Sourcel Testhead Testhead Testhead Testhead
Powsr Source 1 Load State Input Port Output Port
=12 dbm Load source 1 RE & Rf &
VA Svatem
MELS Save log mag
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File Edit TestPlan Tester Limits Options Help Debug

Conditional Statement :Jl .
section Defgults L Cﬂmplle .......
Test: Igcq Himn
Test:IDD
Test Section: RF Tests Repent

Conditional Statement

Section Defaults

Test: Gain and Input Return Loss
Test: 522 only

: Gain Flatness

Test: Calc Gain Flatness -]
T o W T o e R =
Sourael
Frequency
4925 Mh= System
LOCAL VAR SAVE
Sourael :
Faln sweep
Frequency
942.5 HMh=
via System System System
Sturcel MELE TALC CALC Save log
Frequency

260 Mhz 2 Parameters =21 agnituds (db]a Zain sweep
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FI|E Edit TestPlan Tester Limits Options Help Debug

Conditional Statement :Jl .
Compile
Section Defaults _p
Test: Igcq £
Test:IDD ass; ................
Test Section: RF Tests Repent

Conditional Statement

Section Defaults

Test: Gain and Input Return Loss
Test: 522 only

Test: Gain Flatness

LT

e s N e Ll R

System
MEAD

alculation onl

System Systemn System
LOoCAL VAR ZSOURCE CATC Zave log

Galn_ swesp E:neak Lo peak }ﬂ;ain_flatnew
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FI|E Edit TestPlan Tester Limits Options Help Debug
Conditional Statement :JI

Compile
Section Defaults p ................
Test: Gain and Input Return Loss £2¢ 11y
Test:522o0nly
Test: Gain Flatness Repent

Test: Calc Gain Flatness

[Test: Target Gain
Test: Pout h

Test: Noise Figure

Test: Gain vs Power

Test: Calc P1dB

T _ _a. S _ M4 i

L

System
Save log

arget gain

Testhead Systemn
WERS CRLC
System
arc
Systam Systam
output FPowelr EI dkm iZLC iiCAL VRE SLWVE
a b
a -k Target_gain
Sourcel Systemn
INSTR. STATE SOURC cnLC INEUT

Posrer 1.0 E
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FI|E Edit TestPlan Tester Limits Options Help Debug

Conditional Statement ..J‘ C |
section Defauts 0 mple .......
Test: Gain and Input Return Loss 200

Test: 522 only
Test: Gain Flatness
Test: Calc Gain Flatness
Test: Target Gain

[ TestPout
Test: Hoise Figure 3
Test: Gain vs Power
Test: Calc P1dB

T _ _a. S _ M4 i

Henent

L

Bourcel
Power
-12  dbm
Testhead Bvstem Bvstem
MEAS CAaLc LOCAL VAR SAVE

Cutput Power H }ﬂ dlm a }H Fout
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FI|E Edit TestPlan Tester Limits Options Help Debug

Conditional Statement J‘
SectionDefaults C’"”‘ _______
Test: Gain and Input Return Loss B

Test: 522 only

Test: Gain Flatness
Test: Calc Gain Flatness
Test: Target Gain

Test: Pout

| Test: Noise Figure |

Test: Gain vs Power h

Henent

Test: Calc P1dB
T - A Fx_ 1 _ M4 I ;i.l
REeceaivar Sourcel Sy stem Taesthead
IF Cair BEf State Averages Fec Attenuation
50 OFF 128 0db
noiseFigure DY S tem
ME 2 S sawve log

Nolse Figure 7 E MNF
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File Edit TestPlan Tester Limits Options Help Debug

Conditional Statement :JI

Compile
Section Defaults p ................
Test: Gain and Input Return Loss £2¢ 11y
Test: 522o0nly
Test: Gain Flatness =| Bepeat

Test: Calc Gain Flatness
Test: Target Gain

Test: Pout

Test: Noise Figure

Test: Gain vs Power

Test: Calc P1dB -]

. A, Fe_ 1 _ M4 I
Testhead
Rec Attenuaticon Sourcel
INDEXED EY FPoWER
20dk
System
Fout sweel Save log
Fain vs powel
Sollrcel
POWER Testhead System
WERS QR
ST AR T Systemn Sourcel
INODEZED EBEY PoOWER
-10  dkm
output FPowelr dlm
STOF ;
Gain vs power
0 dem
POINTE Sourcel Sourcel
5 IMSETE STATE S0UR IMDEXED EY POWER
Powar Pin sweep
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File Edit TestPlan Tester Limits Options Help Debug

Conditional Statement :Jl .

62 |
SectonDefautts . RC e
Test: Gain and Input Return Loss i

Test: 522 only

Test: Gain Flatness
Test: Calc Gain Flatness
Test: Target Gain

Test: Pout

Test: Noise Figure

Test: Gain vs Power

Henent

: Calc P1dB

LT

T _ _a. S _ M4

System
MELS

aloulation onl

System
LOCAL VAR SC0URCE

Pout sweep a\

Systenm System System
LoCal WAR BOURCE CALZ Zawve dbn
System
CALC
Fain vs power E alue at index Ia E F1dE
nd index of b ina

System

Target_ga irm/
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File Edit TestPlan Tester Limits Options Help Debug
Test: 522 only
Test: Gain Flatness
Test: Calc Gain Flatness
Test: Target Gain
Test: Pout
Test: Noise Figure |
Test: Gain vs Power
Test: Calc P1dB

| Test: Calc PildB
Test: OIP3

Test: lIP3

|
‘J‘ Compile

Henent

=

System
MELS

aloculation onl
Sy stem
LOCAL VAR SOURCE

Pin_swesp a\
Sy stem \S}rste;m_ Sy stem
LoCAL VAR SCOURCE ChLi Bave dbm

Sy stem
CALZ

Gain_vs_powerﬂ alus at index a B Fildpe

System
Target_ga inm/

nd index of b inll
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File Edit TestPlan Tester Limits Options Help Debug
Test: S22 only
Test: Gain Flatness
Test: Calc Gain Flatness
Test: Target Gain
Test: Pout
Test: Noise Figure |
Test: Gain vs Power
Test: Calc P1dB
Test: Calc PildB

Test: lIP3 ! ’_i

ﬁl‘ Compile

Henent

-
==

Sourcel
PyHEE
12 dka
Eeoeiver Recer.re.r Eeceiver Sourcel Seurced Sy Stem Testhead
Freqienay If Gain If Ew FY &l en oy Ef State Averages Fec Attenuaticm
925.4 mhz CC# T Ehz 925 mhz T Gl 10dk
Sy stem
LoZAL WAR SOUTRZE
Sy stem
Pt
Sy =tem Sy stem
CARLC Save log
Receiver Sy =tem 2R it
HEAS Rl
FoHEr dkirn

Pout
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File Edit TestPlan Tester Limits Options Help Debug

Test: 522 only :Jl‘ c .
ompile
Test: Gain Flatness . m =
Test: Calc Gain Flatness o
Test: Target Gain
Test: Pout : .
Honent

Test: Noise Figure = ‘
Test: Gain vs Power z

Test: Calc P1dB i

Test: Calc PildB

Test: OIP3

-
Sourcel
PoHer
-1z dbm
Receiver Receiver Receiver sourcel Sourcel Sy stem Testhead

Frequency If Gain If Ex Fr eqi en oy Ef State Averages Eec Attenuatien

925.4 Mhz BoH T Fhz 9%E mhz =) ed 30db

Sy stem

LTHL VAR SCURCE

ot
Sy stem Sy stem
CHISC Save lag
REeceiver a+h IIF:
MEAS

sourcel
2.0 IMSTE STATE S

PoHer
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=~ Writing a LNA Test Plan -

e

Lab D
L

Get into Groups of Three
Each will take turns performing the lab
One types, one reads, one uses mouse

ROOS INSTRUMENTS
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< LNA Test Plan Lab
Develop 3rd Harmonic

RF Input Level =-5 dBm

RF Input Frequency = 960 MHz

3rd Harmonic Spec. Approx. -35 dBc

Device Gain Approx. +10 dB
Calc 3rd Harmonic in dBc¢

Extra Credit:
Find 3rd Harmonic at +5 dBm Out

ROOS INSTRUMENTS
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T PA Tests

{

L

DC Current & PAE

S11, S21, S12 & S22
Noise Figure

P1dB

Intermodulation Distortion
Harmonics

ACPR @ Specified Output Power

ROOS INSTRUMENTS



T PA Test Plan Measurements

L

Gain

P1dB

Fixed Pout

IM3

Leakage Current
ACPR/ACLR

Efficiency

ROOS INSTRUMENTS



PA Test Considerations

Set Up DMSG 1n Global Defaults

Use SRC12/Aux Pwr not Aux SRC/Pwr for
sweep
SRC12/Aux Pwr 1s Actually Attenuation

Use RMS Power for Modulated Tones

Characterize Noise BW of IF Filters for
Modulation Type

Use DB Line for Leakage Current
Measurement

ROOS INSTRUMENTS
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T Aux Attenuator Path

Roos Instruments, Inc - Cassini
H Block Diagram, Source/Amp Attenuatar

RIB555A

Hov-2-8

Cagynghl Roos instruments, Inc
Subysct to change withow: nobice

y it
In:

DMSGE e}

Ji=x
—— 1 Aux
J3-U Ll:

L: Combiner Cutput
- B3 B4 [1n :IJ I——I:EI we| BS —::| O | er
Step Atten, [ :I | |

Souree  [—— 33— “qpas H:ll I 01—

GdB
AU Bource Sral 20utput

| B | HE [:J-l —I::I ]

POWER AUX POWER sy
1 33&1
0 dbm b

f" N, :
DO C
R

ROOS INSTRUMENTS



T Srcl2 Aux Power

Attenuator not Power

Logarithmic Attenuation

Approximately 13 dB Path Loss in 0 dB
Attenuation State (DMSG to Pogo Ring)

Effective Settings: SRC12/AuxPwr
-24 dBm = 13 dB path loss = 0 dB atten
-32 dBm = 29 dB path loss = 16 dB atten

ROOS INSTRUMENTS



S Available vs.
| Srcl2/AuxPower

L @ Ri Pin vs AuxPower [ e |
Edit Help

+13 dBm Aux Src; 0 dB Sourcsrc12 Aux Pwr = -24
G Atten dBm

Roos Inst on a RiTestSystem at 29-Nov-00 01:11:04 PM |
Pwr@Pogo = 0 dBm

X=-246 Y= -0.04585
Y PARAMETER Y GENTER
power
//
SORT BY NORMALIZE - -20.796
PARAMETER
orF //ﬁ
power 0= 7 O  YSCALE
SRC12 Aux Pwr =-32 +
;
T
d BI n — ' DIV

Pwr@Pogo =-16 dBm ] g

MIN X PARAMETER FORMAT MAX X

-40.000 power dbm -20.000

MEMO
| Pin at Pogo vs Aux Power (attenuator)

ROOS INSTRUMENTS



e

Aux Source Capabilities

Anritsu MG3671B; +13 dBm max.
Aux Src Only: 0 dBm @ Pogo

With SRC1 Amp: Approximately
+20 dBm (@ Pogo

CDMA, TDMA, PDC, GSM, TETRA, DECT

ROOS INSTRUMENTS



T VI Loading

Power VIs designed for <0.1uF

3 uSec settling, Faster than bench

Some PA eval boards have higher values
Design Dut boards appropriately

If Dut must have >1uF cap use following
method

ROOS INSTRUMENTS
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Loading Circuit

L

C1 must be Ceramic (low R)
R1, high watt; 1solates Cap from VI

SENSE

C2 R2

022uF 100
R1 DUT

FORCE AAY
1

L
=} -~

O
—

|
I

ROOS INSTRUMENTS
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T Circuit Frequency Response

{

L

Caps Only wsag

g 100

‘/ kHZz
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Circuit Time Response

7
i

15 uSec Settling

ROOS INSTRUMENTS



ll switching DC Supplies

e

RI Supplies "Break before Make"
Supplies for Special Measurements
Power VI; High Current
DB; Leakage Current
Concerns:

Device Memory

Decoupling Capacitance
Test Order

ROOS INSTRUMENTS
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Switching Mechanism

DB 4 x 8 Matrix

Von

Voft

Open

Parametric Measure
VI

On

Off

ROOS INSTRUMENTS



e

Make before Break

Connect Two Supplies at a Time
DB Compliance

Mode Switching

Current Limit Applies
VI Compliance

Drop Voltage to Limit Current
Pre and Post Measure Group

ROOS INSTRUMENTS



<« Leakage Current

4

| Measurements

OSCAR C14_FM_SRC2
File Edit TestPlan Tester Limits

ptiuns

Help Debug

<DISABLED> Conditional Statement
{DISABLED> Section Defaults

Conditional Statement
Section Defaults

Conditional Statement

<{DISABLED> Test: Total Chip Leakage
Test Section: Junk (Unoptimized)

Test Section: DC Quiescent Tests (Unoptimized)

ﬂi‘ Compile

Hanant

RC

Cactinn Nafanltc

PRE MEAS

Static Digital StatcDigital

Poweryl

System

MEASURE ¥ FORCE

MEASURE PIN

3.4 DBE4

¥ 1 OUTPUT

SEQUENCE DELAY

OFF

20000

StatdcDigital System

MEAS SAVE AMPS

StatcDlgltal

StatcDlgltal

Current

—7 Chip_Leakage_Off

MEASURE | LIMIT

20 u

CURRENT MEAS MAX

20u

PRE MEAS

StatcDigltal

StaticDigltal
MEASURE PIN

Powery|
¥ 10UTPUT

ON Nonhe

StatdcDlgital

MEASURE MODE

MEASURE V FORCE

0

Imeas
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Pulsed DC Measurements

Global Defaults
Disconnect Settings
Connect Sequence
Test Section: GSM Pulse Tests; Pulse DC
Conditional Statement
Section Defaults
|  Test: Pulsed DC Current
Test: Measure RF power in 20 GSM pulses and average
Test: Average Power During GSM Pulse

< 2] eh |ri|
File Edit TestPlan Tester Limits Options Help Debug
Test Plan Settings - Compile |

Repeat

ROO{

IMEASURE

¥1

PRE MEAS POST MEAS
PowerV| System Poweryl
POWER V 1 SEQUENCE DELAY POWER YV 1
3 200 0
Poweryi System
MEAS SAVE AMPS
Current ﬂ Current after 200uS et
CURRENT MEAS MAX
System
1 AVERAGES

1
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Pulsed RF Measurements

Global Defaults

Disconnect Settings

Connect Sequence

Test Section: GSM Pulse Tests; Pulse DC

Conditional Statement

Section Defaults

Test: Pulsed DC Current

| Test: Measure RF power in 20 GSM pulses and average
Test: Average Power During GSM Pulse

“ 2] el ||
File Edit TestPlan Tester Limits Opfions Help Debug
Test Plan Settings =]

Compile

System System
AVERAGES REPEAT
8 20
PRE MEAS POST MEAS
PowerVl System DutControl System PowerV] System
POWER V 1 SEQUENCE DELAY VCC 5 SEQUENCE DELAY POWER V 1 SEQUENCE DELAY
3 25 0 25 0 1200
Receiver System
AS LCCAL VAR SAVE
Power ; Power during GSM Pulse
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=~ High Dynamic Range
| Devices

e

L

Wave variation > 30 dB (approx.)
Waves are al, a2, bl, b2

ROOS INSTRUMENTS
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Typical Device; LNA

L

S21 12 dB

S11 10 dB @idBm

S12 15 dB R

S22 10 dB oot
) VY
b, a a, b
40  -30 40  -18

Total Variation 22 dB

ROOS INSTRUMENTS



2 High Dynamic Range Device;
Il PA

L

S21 30 dB

S11 10 dB @ﬂdBm

S12 25 dB -

S22 10 dB oot
£\ YR
b, d; do b,
-55 -30 -40 0

Total Variation 55 dB
ROOS INSTRUMENTS



| Example HD Devices

L

Multi-stage amplifier
PA

Limiter

Filter

Log Amplifier

GPS Amplifier

ROOS INSTRUMENTS



Segif

Il Tester Methods: VNA

L

Measures all four waves
Same Conditions

IF Gain
Receive Attenuation

All

- waves are used to calculate each S-

parameter

Low dynamic range parameters will be
influenced by non-optimized ones

ROOS INSTRUMENTS
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HDD Strategy

Group according to power variation

Separate S21 from S12

Reduce to relevant waves; 1.e. S11 only
Valid for high dynamic range device

If S12 1s small; output will not influence
input

ROOS INSTRUMENTS
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ili- High Dynamic Range Device;

L PA

S21 30dB _—

S11 10 dB @ "

S12 25 dB E

S22 10 dB RS oot e
£ ) )
b, d dy b,
-55 -30 -40 0

Total Variation 55 dB
ROOS INSTRUMENTS
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Sl 1 Only ot a e e e

File Edit TestPlan Tester Limits Opfions Help Debug

Test Plan Settings - ‘ 4'
Global Defaults Lol
Disconnect Settings :
Connect Sequence

Test Section: 5-PARAMETERS
Conditional Statement
Section Defaults

Test: s21
Test: s22
Test: s12 el
Receaiver Testhead
|F GAIM REC ATTENUATIO
44 odb
Vra System
MEAS SAVE LOG MAG
511 Cnly 511

ROOS INSTRUMENTS
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I §22

iBackI)oor - I

File Edit TestPlan Tester Limits Options Help Debug

Test Plan Settings - ‘ 4'
Global Defaults mpile
Disconnect Settings o
Connect Sequence

Test Section: 5-PARAMETERS -l
Conditional Statement
Section Defaults
Test: s11
Test: 521

Test: si2 hl

Heceiver Testhead Testhead Testhead
[F GAIN INFUT PORT LOAD STATE SOURCE 1

44 Ri7 source 1 Load

vhna System
MEAS SAVE LOG MAG

S11 Only 822

ROOS INSTRUMENTS
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.
| Back Door Path

Tasthaad
INPUT PORT]

5 RF8 F|F2

Band
Source
(SRC1 LO)
Source 2

RF4

{h
Snurtea Hﬁlf;ﬁr
Input
fgﬁgfaﬂ Eﬂj l—{ I
10dB j_‘— £ r . ;
[seee el it m r Rasetver
Testhezd % L. —— Testhaad Input
LOAD STATE
SOURCE T Focthond S0
Load QUTPUT PORT source 1 stro-mechanical Syich.
Ff 7

ROOS INSTRUMENTS
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.
l s21

Only Meas Pout

Vector Correct for output match
N eassaasasaaa s e n s 20

File Edit TestPlan Tester Limits Options Help Debug

ROOS INSTRUMENTS

Test Plan Settings
Global Defaults
Disconnect Settings
Connect Sequence

Test Section: S-PARAMETERS
Conditional Statement
Section Defaults
Test: s11

Test: 522
Test: 512

[

Raasivar Testhaad

26 10db

IF GAIN REC ATTENUATION

Testhead System

MEAS CALC

Cutput Powvar M\‘—_

dbm

Systam

P over

Sourcel
INSTR STATE SCURCE /

SAVE LOG

521
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.
l s12

bl, a2
back door

ROOS INSTRUMENTS

HEmmaaaaaaaaasessaaeasaaasaaaaasaas 0

File Edit TestPlan Tester

Limits Options Help Debug

Test Plan Settings
Global Defaults
Disconnect Settings
Connect Sequence

Test Section: S-PARAMETERS
Conditional Statement
Section Defaults
Test: s11
Test: s21
Test: s22

I -

System

Testhead Testhead
MEASURE LOAD STATE| | SOURCE 1
Fecener
MEAS source 1 Load
Power H———_______________
IWMEASLIRE
Testhead Eedaivet Receer
PARAMETER| [ IF GAIN MEAS
b =1
58 Power
Testhead Feceper
PARAMETER IF GAIN
az 32

CALC
[

ﬂ‘ Compile I

System

SANVE LOG

512
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—
jl‘_ PAE: Power Added Efficiency

P4 RFMD3103 Fast el E
File Edit TestPlan Tester Limits Opfions Help Debug

Test: Low Output Pwr M |
Test: Stress Qutput Pwr
Test: Output Pwr Retest
Test: Qutput Pwr L
Test: Qutput Pwr H
Test: Efficiency

Test: Idle current

Test: Vpc Leakage
Test: Power Dn Current |

‘ Compile

: !
Hun

| Hepent

System
LOCAL VAR SOURCE

Sy stem Sy st=m
ChLi Zave watts

Cmtput Pwr W GEM

Syatem
LOCAL VAR ECURCE

a + b fficiency G8M

System
[ Syrstem
Current GEM CaL INFUT

100.0 N

Sy stem
LOCAL VAR ZCURCE L~

Voltage GEM

ROOS INSTRUMENTS



R4 RFMD3100_F offset b EAN eI |
File Edit TestPlan Tester Limits Options Help Debug

Test: Adjacent High HP e ;
Test: Alternate High HP J‘m
Test: Alternate High LP Eers
Test Section: 824 MHz AMPS Harmonic Measurements LR
Conditional Statement Repeat
Section Defaults Eealliiall
Test: 2nd Harmonic FE1

Test: 3rd Harmonic FE1

o
DI
L Measure Second Harmonic

Test Section: 849 MHz CDMA HP Find Pout |
Pere o\ T
Po=r W 1
3.7
Receiver - —— Systam
FREQUEHCY REf State TOCRL VAR SCURCE
MASTER
ol
Scurcez Cntput Power 224 AMPS FE1 Syrstem Syestam
| [cALC Save log
CCHFLG Sr 20t put
Pome P
Framanor L seer — 224 FMPS 2nd Hamonic
SERLE -50 dbm
z
Srml 20utput FRrcesiver Syrstam
OFFSET AKX POWER MERS CHLC
o 924_AMP§_PuwPrrrfet_31 ‘ ]
Power A P

ROOS INSTRUMENTS
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]I‘_ ACPR, ACLR

"Multi-Tone IP3"

TRACE A: Chl Goate Spectrun
A Morker Q00 000 000 Hz =20, 108 dBn

Must Use RMS a8 onehre

Power in Specified
Bandwidth N o S

fdiv]  |acpLo2 [ Adjacent \ ACPHI2
. f Channel ]l
Every Standard 1s P8 O PPRAR LA B
D 1 fferent agﬂ S (?fglset ‘tol First Allter nate Iclhan;;le.:l a—
Center: 900 MHz Span: 5 MHz
HEER
Offset [Hz] Lauer Uppezr
a85 Bed. =58, 7439 -51.349 db
1 986 B#A. -52. A86 -52.088 dB
Reference Chonnel: 1.035 dBnm

ROOS INSTRUMENTS
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Receilver

RC

Measure ACPR using

File

Edit

Test Plan Tester

Limits

Options

Help Debug

Test
Test
Test

: Alternate Low HP

: Adjacent Low HP
: Adjacent Low LP

Test Section: 824 MHz CDMA ACPr Measurements HP/LP, added Rec Freq offset
Conditional Statement
Section Defaults
Test: Alternate Low LP

ﬂ‘ Compile |

Test: Adjacent High LP
Test: Adjacent High HP |
=
i Sy stem
Tace 1y el LOCAL VAR SOURCE
Fresy 2ffset Sy stem
CALC Sawve loag
-1.28 HMh= 824 Jo0m L Channel FPower
a-h 824 COMA LP ALTL
If Ew
Fecaiver
T Fhz= MERS
S stem Sy stem
Srol ioutput =hLe SHLE
AUE FOWER PR
+*
824 CDMALE AuxPwrSet 16 = R el
Sy stem
Statichigital SALG LHELIL
Th 1 Py
3.0
el




-‘.)- Sweep Power to Find Gain Slope
| Use Lock Step to Control Receiver
L Attenuation

File Edit TestPlan Tester Limits Opfions Help Debug
Test Section: Gain Slope GSM (Unoptimized) N W
1 [ E

Conditional Statement |

Section Defaults

Test: Gain Slope L | Run

Test: Gain Slope H  Ban
Test: Calculation Low Power Log M
Test: Calculation High Power Log
Test: Calculation High Power Linear
Test Section: GSM Tests (Unoptimized)

k|
LOCK, STEF COHFIGE FRE MERS FOST HMEARS
FowecV Tosthond ; FowerV1 e Fomracllt
Fowsr U 3 Feo Attenuation Fower T = Sequence Delay EFower 11 =
1.0% z0db | A | | o g
Foirerl I Tasthaad
Fower WV =

Eeo Attonuation

FowarrT Sarstanm
1.0% s0db IHSTR. STATE SOURCE

LOCAL VAR ZAVE
FowaTl 1 Tosthead EowerIl: T_on_S1p 125
Fower T 3 Reo Attenuation
1.1 | zodb Feoeirer Srs e SrEtan
HEARS CALC LOTAL VAR ZAVE
Fouar T Tasthaad
Fowsr T = T Attenuation o dbm F_dE on_S1p @3
1.12 | Zodb
Fowarf I Testhead Srstam
Fowsr W = koo Attonuation Srstam Sy tam
CALC LOCAL VAR SAVE
1.14 z0db Srstam

CRLC IIEUT A voltage BN
a+ b | F_en_slp ot
1.4d14
If Cain

RO
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L PA Test Plan

Examine Example PA Test Plan

ROOS INSTRUMENTS
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File Edit TestPlan Tester Limits Options

Help Debug

'Test Plan Settings

E! Compile

| Global Defaults |
D

isconnect Settings e
Connect Sequence
Test Section: DC Test Repeat
iy G Gt
Conditional Statement
Section Defaults
Test: Leakage Test
Test Section; Quiescent Current
Conditional Statement
Section Defaults -]
e, A A n._._:._____._;. i o =
Receiver Sy Etam Tezstheard Tezstheard o e
FREQUENCY Fregd Referehce RE 2 Input Port Frequency
MRETER _
X Source srcl-noise RE 2 2o0  Mhz
hux Source
CONF I Tezstheard Tezstheard EEHAT
ot Freg offset RE 7 output Port
Fregqueanay 2 3 10 dkm
0 recelve RE 7
SCALE
Iux Source
1 out Freg Scale Testheard Testhead Modulaticn
OFFS ET " Source 1 Mode Source 1 —_
il Source RF 2
Syatem
: hverages Testhead Tezsthead SFS'Clzou’;P;ft —
Receiver P PATEEEE B U o8 pu a
L5 Galn 18 My to sre 1l
L2 30 dk
40+
Srol 20utput PowatrVT Statichigital Statichigital Statichigital StaticDhigital
Source 1 Attn Fower W 1 Power I 1 W1l output o fE ol Dk 1 Dl 2
10dk 3 1 OFF ] 2 opan of £




B Palap Reva e

FI|E Edlt TestPIan Tester Limits Options Help Debug
Test Plan Settings

I comp
Global Defaults L Cﬂmp“e _______
J e
Connect 5equence R
Test Section: DC Test Hepont

Conditional Statement
Section Defaults
Test: Leakage Test

Test Section: Quiescent Current
Conditional Statement
Section Defaults -

. O T . EA e — N Y

Srall2output

2ux FPower

-32  dbm

HNOTE




P4_Lab_Reva 7 el el
FI|E Edit TestPlan Tester Limits Options Help Debug

Test Plan Settings ﬁ!‘ .
Global Defaults J Cﬂmplle

Disconnect Settings
Connect Sequence

e EEEEE—— ; %%Mg ..........
Conditional Statement S —
Section Defaults
Test: Leakage Test

Test Section: Quiescent Current
Conditional Statement
Section Defaults

e, O T . P — N o Y —

L

e >

HNOTE
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File Edit TestPlan Tester Limits Options Help Debug
Test Plan Settings

Global Defaults Complle .......

Disconnect Settings ' 26

Connect Sequence
Test Section: DC Test Hepont

Conditional Statement
Section Defaults

| Testleakagelest . ____________________________|
Test Section: Quiescent Current

Conditional Statement
Section Defaults

. AP R . T A L — ;i-l
Staticldgital Staticldgital

Messure Mode Measure V Poroe

Imess 3
Staticligital Staticligital Statichigital
Measure Din furrent Meas Max Messure I Limit
LE1 100 u 100 u
Staticldgital System
MERLS Sawe Lups

Current Lesksge Current
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FI|E Edlt TestPIan Tester Limits Options Help Debug

Test Section: Quiescent Current
Cﬂnditiﬂnal Statement ............................................

Section Defaults B

Test: Quiescent Current B A———
Test Section: CDMA Power Sweep o Repeat
Conditional Statement R S

Section Defaults

Test: Sweep Aux Power CDMA

Test: Find Aux Power in for 30dBm out
Test Section: PDC DC and ACP Test

Conditional Statement -]

M L.l

StaticDigital
Db 2

oIl
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FI|E Edit TestPlan Tester Limits Options Help Debug

Test Section: Quiescent Current

Conditional Statement ‘J‘m
Section Defaults  fun
Test: Quiescent Current T F—

Test Section: CDMA Power Sweep ﬂ Repent
Conditional Statement

Section Defaults

Test: Sweep Aux Power CDMA

Test: Find Aux Power in for 30dBm out
Test Section: PDC DC and ACP Test
Conditional Statement

M L.l ;i_‘
PowerWVI Syatem
MELS Save Ampgo
Current Y }ﬂzuiescent Current

CORRENT MEAZ MAX

0.1

IMEASTIRE

vl

PowerWVT

Power I 1

0.1




B Palap Reva e

FI|E Edlt TestPIan Tester Limits Options Help Debug

Test Section: CDMA Power Sweep
Conditional Statement

Section Defaults

- ‘ Cﬂmplle

i
Test: Sweep Aux Power CDMA —
Test: Find Aux Power in for 30dBm out i epent
Test Section: PDC DC and ACP Test = S

Conditional Statement

Section Defaults

Test: Power Current

Test: Pin

Test: Target Power (Test is optional, Pout is should be 8dBm from sweep)

=
T - —a. ™ &

statieiDigital
L 2

oI
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File Edit TestPlan Tester Limits Options Help Debug

Test Section: CDMA Power Sweep :J' Compile
Conditional Statement
Section Defaults ot

Test: Sweep Aux Power CDMA

Test: Find Aux Power in for 30dBm®out
Test Section: PDC DC and ACP Test

Conditional Statement

Section Defaults

Test: Power Current

Henent

Test: Pin

Test: Target Power (Test is optional, Pout is should be 8dBm from sweep) -
T _a. v AT |
Receiver Receiver
If Bw If Gain
4 Mhz A3
Srolidutput
AUIX POWER Receiver Svatem Srclidutput
STLET MERS CRLC INDEXED EY BUXPOWER
-25  dbm
RMZ= Power % dbm iy ny CDMAR Pout Sweep
STOP
-322  dbm
Sroli0utput SrclaOutput
DOTNTS INSTR STATE SOURCE INDEXED BY AUXFPOWER
3
BuxbPower SREC12 Bux Atten PwWr_ Sweel




B4 PA_Lab_Reva ) el el
File Edit TestPlan Tester Limits Options Help Debug

Test Section: PDC DC and ACP Test :J‘ Compile
Conditional Statement

Section Defaults B

: Power Current

Test: Pin ‘
Test: Target Power (Test is optional, Pout is should be BdBm from sweep) |
Test: PAE =
Test: ACPr 1 Hi i
Test: ACPr 1 Lo
Test: ACPr 2 Hi

Henent

Test; ACPr 2 Lo -
e
Pow eI System Pow et VT
MERS Save ANps

Power I 1

Jurrent Power Current

System
CURRENT MERS MR Lokl VAR SAVE
1

Power Current

IMEASTRE
w1l
Pow e VI System
IMSTE. STATE SC0URCE LOCAL VAR SAVE

Pomiaril Power Woltage




PA_Lab_RevA | el el

FI|E Edit TestPlan Tester Limits Options Help Debug
Test Section: PDC DC and ACP Test -

Conditional Statement ‘ ______ Cnmplle .......

Section Defaults £33

Test: Power Current
| Hepent

Test: Target Power (Test is optional, Pout is should be BdBm from sweep)
Test: PAE

Test: ACPr 1 Hi

Test: ACPr 1 Lo

Test: ACPr 2 Hi

Test: ACPr 2 Lo j
, : SV s tam
Recelver Recelver
, fegthead LOCAL VAR SAVE
If Bw If Gain Parameter
4 Mhz 30
al /f,?in for 320dBm cut
Recelvear Svestemn System
MEAS @L&i’/ Save dbm
___,.H'"’

EMS Power |/ & dbm f'u'; Y’ in for 30d4Bm cut
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FI|E Edlt Test Plan Tester Limits Options Help Debug
Test Section: PDC DC and ACP Test :J
Conditional Statement
Section Defaults
Test: Power Current

‘ Cﬂmplle

Henent

Test: Pin

: Target Power (Test is optional, Pout is should be 8dBm from sweep) [
Test: PAE =
Test: ACPr 1 Hi -
Test: ACPr 1 Lo
Test: ACPr 2 Hi

Test: ACPr 2 Lo
=l
Recaeiver Raceiver Sy stam
: LOCATL VAR SAVE
I1E Bw If Gain
4 Mhz 0 g
|- Bk
Receiver Syste by stel

MEAS ):ﬁ(: Save dbm

EMS Powar ’/ A dbm o E Eout




&4 PA Lab Reva
File Edit TestPlan Tester Limits Options Help Debug

7 el el

Test Section: PDC DC and ACP Test

Conditional Statement

Section Defaults

Test: Power Current

Test: Pin

Test: Target Power (Test is optional, Pout is should be BdBm from sweep)

Test: ACPr 1 Hi
Test: ACPr 1 Lo
Test: ACPr 2 Hi
Test: ACPr 2 Lo

ﬁl‘ Compile

L

Henent

Sy s e
Lix»ZAL VAR SOTRCE Sy =tam
HEAS
Pout Sy s tam
Bloulaticon cnl
Sy s tem
Li»ZAL VAR SOTRCE

rin for Z0dEm :::uw#/ Sy stam

Sy stam

Sy stam

ChRLC

Save linear

Sy stam
LCHL VAR SCURCE

- a+h
System Sy s tem
ittt g o | eae TYFE CHANGE / Sy stem
CALC INFUT

Sy s team a *h RiPoverD ﬂ
LxChHL, VAR SOUTRCE AR
FoHer valta.ge#/
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File Edit TestPlan Tester Limits Options Help Debug
Test Section: PDC DC and ACP Test
Conditional Statement
Section Defaults
Test: Power Current
Test: Pin
Test: Target Power (Test is optional, Pout is should be BdBm from sweep)
Test: PAE

ﬁl‘ Compile

Henent

: ACPr 1 Hi

Test: ACPr 1 Lo
Test: ACPr 2 Hi
Test; ACPr 2 Lo

L

; Reoeiver
Reoeiver ot
2 If Gain
FREQUENCY Reoslver Samples
MALSTER If Bw i 40
System
Aux Source 7 Fhz LOCAL VAR SOURCE
CONEIG Me=as Rate
Receiver FPout R Eystem Eystem
B ieriy HELE 20000 Bave log
SCALE
1 Power & System Sy sten MHCPI‘ 1 Hi
] canc CALC
OFFSET /
0,885 Ershem a * b H H dlzmn a( Svstem
CALC INEUT \ et

.0 M hPow&r ACP1 Hi 30kHz EW
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File Edit TestPlan Tester Limits Options Help Debug

Test Section; PDC DC and ACP Test :J' Compile
Conditional Statement
Section Defaults 26
Test: Power Current S
Test: Pin _ _ _ Henent
Test: Target Power (Test is optional, Pout is should be 8dBm from sweep) S ——
Test: PAE
Test: ACPr 1 Hi

:ACPr1Lo
Test: ACPr 2 Hi
Test: ACPr 2 Lo

fl=

Reocsiver

- i Receiver
scelver i
If Gain

FR ECU ENCY Receiver Sanples

MASTER If Bw 40
4010
System

ux Source 7 Fhz [OCAL, VAR SOURCE

CONEIG Me=a=z Rate

Recsiver Pout R Eystem Eystem
Frequenay HELS 20000 Bave log

SCALE

MACPI' 1 Le

1 Fower & Bystem Svstem

™~.] caLc CALC

CFFEET /
-0.385 a * b a ﬂ dl=m H’i Evstem

System

CALC INEUT \ Bave dbm
5.0 M h Power ACP1 Lo 30kHz BW
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File Edit TestPlan Tester Limits Options Help Debug
. a A| .
Test SE(_:t_mn. PDC DC and ACP Test = Compile
Cﬂndltlﬂnal Statement ............................................
Section Defaults e
Test: Pin Hepont
Test: Target Power (Test is optional, Pout is should be 8dBm from sweep) o
Test: PAE =
Test: ACPr 1 Hi i
Test: ACPr 1 Lo
: ACPr 2 Hi
Test: ACPr 2 Lo -
=2
; Reoeiver
Pty Recelver - .
FR ECU ENCY Receiver Sanples If Gaan
If B
MLSTER daf 400 40
System
Rux Source 7 Fhz LOCAL VAR SOURCE
CONEIG Me=a=z Rate
Feceiver Fout M Bystem gy stem
Frequency HELS 20000 Bave log
SCALE
1 Power & System Sy sten MHCPI‘ 2 Hi
.| carc CALC
OFFSET /
1,598 I - a * b a E dl=m mi S}rstemdb
CALC INPUT \ e B
3 0 m/ hpomr ACPZ Hi 30kHz BW
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File Edit TestPlan Tester Limits Options Help Debug
Test Section: PDC DC and ACP Test :J'
Conditional Statement
Section Defaults
Test: Power Current
Test: Pin
Test: Target Power (Test is optional, Pout is should be 8dBm from sweep)
Test: PAE
Test: ACPr 1 Hi
Test: ACPr 1 Lo
Test: ACPr 2 Hi
| Test: ACPr2 Lo

Compile

Henent

Reoeiver

i Reoeiver
Recelver

TR Bl ENCY Receiver Famples

MALSTER If Bw e 40
System

LoCAL VAR SOURCE

If Gain

T Ehz

Aux Source

CONEIG Me=a=z Rate

Recsiver Pout R Eystem Eystem
Frequency HELS 20000 Bave log

SCALE

1 Poweer & Bystem Sy sten MACPI‘ 2 Lo

.| caLc CALC

OFFEET ffzK
"1.98 System a *b H E dlbm mi System

CALC INPUT \ Bave dbm
.0 M h Power ACPZ Lo 30kHz BW
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= Example Applications - Lab E

L

Get into Groups of Three
Each will take turns performing the lab
One drives, one reads, one uses pointer

ROOS INSTRUMENTS
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= PA Test Plan Lab:

e

JI_ ACPR Test

Use Aux Source
Measure Leakage
Search and Fix Pout
Measure CDMA ACPR
1.23 MHz Channel
885 kHz, 1980 kHz Oftset; 30 kHz BW

ROOS INSTRUMENTS
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T PA Test Plan Lab:
NADC ACPR

e

L

Create NADC Measurement

25 kHz Ch.; 30 kHz Offset 25 kHz BW
Channel 1s Flat
Significant Power exists outside the channel
Pout Does Not Equal Channel Power

ROOS INSTRUMENTS



