| PA Tests
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Search Measurements

e Dependent and Independent Variable
e Collect appropriate data

e Curve fit

e Find desired dependent condition

e Retrieve associated independent
stimulus
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H P1dB, Step 1 and 2

e Measure the small signal gain, in this
case 10 dB

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

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

— Systern Systern Source1

MEAS A LG A LG IMDEED BY POWER

S Pammeters ﬂ ﬂ =21 ﬂ ﬂ rmagnitude (db) ﬂ ﬂ Fain ws. input power

ROOS INSTRUMENTS



| P1dB Step 3 (Continued)

e The index value is e, S
actually not the 2,10
Source 1 power value, 1o
It is the "N" as in the 5,10
Nth value of the e
Source 1 power used 5,84

10,6.5
11,55

ROOS INSTRUMENTS




P1dB Step 4

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

[ Index, Fin
1,-350

4 =24

3. -28 Soyree Source1

4 -7 INSTR STATE SOURCE INDEZED BY FOWER

b, —26
6, =25
7, =24
B, =23
9, -2%
10,-21
11,-20 °

Powwer ﬂ ﬂ Pin
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P1dB Step 5

e Find fractional index for P1dB (9 dB)
e This is an index of approximately 7.2

[ Index, Tain 7
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P1dB Step 6

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

[ Index, Fin
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P1db Calculation

=ystem
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LOCAL VAR SOURCE L | CALC =80 E DB
CRin v, input poser E\ System walue atindex b E‘ ‘ﬂ Pin_at_P1dE
" CALC
system "/f
LOCAL VAR SOURCE fired incle of bina ﬂ/
ey

Target compression E

L™

ROOS INSTRUMENTS



Examples

e P1dB

e Transistor Bias

e Power Transistor Efficiency
e Fixed Output Power
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PA Test Plan Measurements

e Gain

e P1dB

e Fixed Pout

e IM3

e | eakage Current
e ACPR/ACLR

e Efficiency
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PA Test Measurement Notes
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H PA Test Considerations

e Set Up DMSG in Global Defaults

e Use SRC12/Aux Pwr not Aux SRC/Pwr
for sweep

e SRC12/Aux Pwr is Actually Attenuation
e Use RMS Power for Modulated Tones

e Characterize Noise BW of |IF Filters for
Modulation Type

e Use DB Line for Leakage Current

Measurement
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Aux Attenuator Path
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=
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H Src12 Aux Pwr

e Attenuator not Power
e Logarithmic Attenuation

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

o Effective Settings: SRC12/AuxPwr
e -24 dBm = 13 dB path loss = 0 dB atten
e -32dBm =29 dB path loss = 16 dB atten
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Pavailable vs. Src12/AuxPower

Edif Help

Z| el |el]

+13 dBm Aux Src; 0 dB Source1 Atten ‘
USER SRC12 Aux Pwr = -24 dBm

Roos Inst on a RiTestSystem at 29-Nov-00 D1:11:04 PM | PWF@ PogO —_ O d Bm
. X=-245 Y=-0.04588 p / Y CENTER
power = ‘ Auto ‘
e
SORT BY NORMALIZE -20.796
PARAMETER
OFF
‘ power ‘ O — il f'f O  ¥YSCALE
SRC12 Aux Pwr = -32 dBm— {; _
uto
Pwr@Pogo = -16 dBm sl ] o
| il Y FORMAT f ]
St L. ]
dbm ¥
MIN X PARAMETER FORMAT MAX X
-40.000 power dbm -20.000
MEMO
‘ Pin at Pogo vs Aux Power (attenuator]
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H Aux Source Capabilites

e Anritsu MG3671B; +13 dBm max.

e Aux Src Only: 0 dBm @ Pogo

e With SRC1 Amp: Approximately +20
dBm @ Pogo

e CDMA,TDMA,PDC,GSM,TETRA,DECT
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H VI Loading

e Power Vls designed for <0.1uF
e 3 uSec settling, Faster than bench

e Some PA eval boards have higher
values

e Design Dut boards appropriately

e |f Dut must have >1uF cap use following
method
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H Loading Circuit

° C1 mUSt be SENSE
Ceramic (low R) b

e R1, high watt; ﬁ1u PuT
isolates Cap T L
from VI L
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Circuit Frequency Response

Caps Only
/ 100 kHz

Y

Bias Circuit
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Circuit Time Response

e 15 uSec
Settling
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H PA Test Plan ACPR Test

e Use Aux Source
e Measure Leakage
e Search and Fix Pout

e Measure CDMA ACPr
e 1.23 MHz Channel
e 885 kHz, 1980 kHz Offset; 30 kHz BW
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H PA Test Plan Lab: NADC ACPR

e Create NADC Measurement
e 25 kHz Ch.; 30 kHz Offset 25 kHz BW

e Channel is Flat

e Significant Power exists outside the
channel

e Pout Does Not Equal Channel Power
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H Mixer Testing

e Mixer Test Plan
e Measurements
e Things to Remember
e Lab: Develop Image Rejection Test

ROOS INSTRUMENTS



Mixer Test Plan
Measurement Notes

e LO Feed Through
e LP Filter on IF Output

e SSB Noise Figure
e Must Filter Noise Stimulus for SSB NF

e LO S/N to NF Conversion
e Pad or Filter LO

o [F VSWR/NF Test Head Set-Up
e Use "Back Door"
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Mixers IF VSWR

e Different Frequencies at Ports

e Conventional "12-term" Error Correction
Jnusable

e Use S;; only VNA button
e Uses 8-term, 1-port model

o |If Tester Port is "Receive” (IF port of
mixer when testing NF) use "Back Door”
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H Back Door Path

e Allows SRC1 Access to Ports
Configured for Receive

e Eliminates Mechanical Relay Switching

e Not Calibrated for Absolute Power (~3
dB low)

e Automatic for Bi-directional Mode
(Bi-directional not Available for S11

Only)

ROOS INSTRUMENTS



Back Door Path

(B =Efpctro-mechanical Switch.
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Test Pla

n
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Mixer Test Plan Lab:
Develop Image Rejection Test

e RF Level =-5dBm

e [F Frequency = 184 MHz

e RF Frequency = 1960 MHz

e LO Frequency = 2144 MHz

e Image Frequency = MHz

e Calculate Image Rejection in dBs
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Mixer Test Plan

Measurement Results

50
5E.867
a04.05e-3
423 55e-3
365653
11122
2.5305
1.1332
73.218e-3
96.007e-3
a0.182e-3
03.590e-3
164.95e-3
123.30e-3
203.16e-3
A7, 23083
11.472e3

Min
2395429
-5.9445
-5.6404
27423
95914
36473
.44
25199
20,457
DY
94707
-11.871
1.6543
-21.6E5
1.1800
51.702e-3

bk ax
E2997e6
58617
-6.5309
2.7641
10,010
4.0505
32897
26273
20545
-22.496
-3.44143
-11.775
1.694E
-21.472
1.1644
45.694=-3

"Dwn_Converfer lab_revD' Statistics (Limits: Hone)
View Inspedt Help
kean Std. Dew.

IDDR= 29.667e-B 16931 e-6
Mixer_Gain -5.9160 17.985e-3
Mixer_in AL -6.5529 27.652e-3
Mixer_in WSWwWH 27647 10.660e-3
kel P2 9.7830 1085.80e-3
Mixer0IP3 38475 135.64e-3
iwer_|IP2 204 J6Z VEe-3
BF to LOwk_lsclation 26235 19.217e-3
RF_to_IF_lsolation 20.515 19.695e-3
LO_to RFin_Leakage  -22.503 E.7337e-3
LO_ta IF Leakage -9 4557 7.9040e-3
LOin AL -11.833 19.519-3
LOin W5'WwR 1.6a654 2.081 9e-3
IF_RL -21.533 45 030e-3
IF-SWh 1.1830° 1.031%-3
Image R ejection 2205 62e6 25.907e-3
=1
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H Day 3: IQ Mod & Demod Testing

e Modulator Test Plan

e Measurements

e Things to Remember

e Lab: Develop 1Q Sweep Test
e Demodulator Test Plan

e Measurements

e Things to Remember
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| IQ Modulator Test Plan
Measurement Notes
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IQ Modulator Test Plan Lab:
Find Minimum Image Rejection Pt.

e Sweep | Phase +/-2 Degrees

e Find Phase which Minimizes LO-IF

e Save Phase as Local Variable:
Phase for min_image2

e Sweep | Amplitude +/- 0.1 Volt peak

e Find Amplitude which Minimizes LO-IF

e Save Amplitude as Local Variable:
Amp_for _ min_imageZ2
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IQ Modulator Test Plan
Measurement Results

View Insped Help

"IQ_Mod_example_revD' Statistics (Limits: None)

Amem | onbimumn_offzet
gzm_E_ophimum_o
G50 Phaze Min
G5k Amp Min Tma
gzm_LO-IF_dB=

gzm_L0ORejection_Wavg dBs
gzm_LO_Rejection_Wavg_lin
garm_ LO+F

gzm_LO-3IF_dBs
gam_3L0-IF_dB=

Mean
3023 e3
d.2333e-3
d3:452
4B 0Ge-3
-B7.713

gzm_LO._Rejection_Mominal_dE-54.527
gzm_LO_Rejection_Mominal_lin .8395e-3

-BE6.623
529 6Ge-b
-9.8522
-43.124
-43.224

Std. Dew.
7313k
7h.09%=e-k
993673
BY.229%:R
1.3272
971 593
205 445
4 8522
23510k
d.5594e-3
3. 9663
122 95e-3

5D
24185
A2 14e-3
11.053e-3
16.537e-3
1.9600
178119
11.03
7,298
44,387
gE.047e-3
134.71e-3
243.84e-3

kin
-3.1434e-3
4.0392e-3
89.831
345.96e-3
-70.435
-BE.271
1.5361e-3
-51.576
a3.407e-6
0002
-43.322
-49 541

bl

-2 907 Ge-3
4,407 3e-3
89:873
ME17e3
-B4.737
52995
223933
-59.045
1.1158=-3
-9.9676
-42 965
-43.957
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IQ Demodulator Test Plan
Measurement Notes
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IQ Demodulator Test Plan
Measurement Results

'IQ Demod _example revB' Statistics (Limifs: Hone)

View Inspedt Help

b ean Std. Dew. #5D kin b ax Tatal ﬂ
|dd_Ri 86.0533e-6 221056 25 602 20.550e-6 119.43e6 25
Phaze_match_rs -390, 56e-3 96.062e-3 24,457 532 35e-3 -190.92e-3 25
phaze_match_old_tech  -1.2647 1.70E5 136.65 -5, 4003 205,993 25
Gair_r#i -21.618 9.0417e-3 41.625e-3 -21.641 -21.5596 25
Gair_rdqg -21 440 13.040e-3 B0.G00e-3 -21 467 -21.405 25
Amplitude:_match_ 163, 59e-3 14.900e-3 08370 -2 Ode-3 147 16e-3 2h
Gain_delta_min_max Yoo 2.3909e-3 ¥.34a80e-3 0733 7667 4e-3 22.549e-3 25
Compression_ri_P1dB -29.026e-3 10.944e-3 A7.632 51,7453 -7 466323 2R
Compression_req P1dB -37.844e-3 10.267e-3 27114 -59.028e-3 -16.95%e-3 25
" affset i 4 16533 21.748e-3 521.74 -1.0176e-3 109.15e-3 2
Y aoffzet_reg -994 07 e 21.811e6 21941 1.0227e-3 -951.65e-6 20
Blacking _rxi 761153 10.167e-3 13357 -G.0542e-3 31.945=-3 25
Blocking_rsg 4 R322e-3 b.¥7d3e-3 127.43 -5, 394 0e-3 12 696e-3 25
L0 l=zolation -56. 966 123.3% -3 216.53e-3 -57.195 -5, 6a0. 25
g | |
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