AD9375, A2123D023GN

ANALOG
DEVICES } {

AHEAD OF WHAT'S POSSIBLE™

DPD/PA Test Report

RF Transceiver AD9375
Power Amplifier A2125D025GN
PA Type Symmetrical Doherty
Transistor Type LDMOS
Operating Frequency Range (MHz) 2300-2700
Gain (dB) 28-29
Drin Efficiency (%) 38 -40
P1dB (dBm) 43
Supply Voltage 28V
Bandwidths Tested 20 MHz and 40 MHz

PRadio\/erse:
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AD9375, A2123D023GN

SUMMARY

*  A2I25D025N is a 2-stage IC, symmetric Doherty designed using the wideband Doherty design technique. Target band is 2.3 to
2.7 GHz.
*  Characterized from 2.3 to 2.7 GHz using 1c WCDMA and CW
¢ Performance Summary
e Doherty Gain: 28 to 29 dB across band
*  Doherty Efficiency at 8 dB OBO: >38% from 2.3 to 2.7 GHz
e 40 MHz LTE linearization
*  2.35GHZ, 38.7 dBm Pavg, -57 dBc ACP, 41.6% Total Efficiency
* 2.6 GHZ;, 38.9 dBm Pavg, -55 dBc ACP, 40.5 % Total Efficiency
e This report sets out the summary of results for 20MHZ and 40MHZ bandwidths in 3GPP Bands 40, 41 and 7. The appendix
contains more detailed results showing performance versus output power.
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AD9375, A2125D023GN

PERFORMANCE SUMMARY

Band 40: 2300 MHz to 2400 MHz
20 MHz (1X20 MHZ LTE SIGNAL)

Frequency Signal Test Signal Output I(A)at ACLR ACLR-1 ACLR+2 ACLR-2 Drain
Bandwidth = PAR=7.5dB Power Vd=28V +1 (dBc¢) (dBc¢) (dBc¢) Efficiency
(dBm) (dBc) (%)

2310MHz 20 MHz E-TM3.1 20
(Bottom) MHz LTE 37.8 0.51 -53.63 -53.46 55.69 -54.55 42.2

2390MHz 20 MHz E-TM3.1 20
(Top) MHz LTE 37.9 0.53 -52.1 -52.79 -54.08 -54.44 41.6

40 MHz (2X20 MHZ LTE SIGNAL)

Frequency Signal Test Signal Output I(A)at ACLR ACLR-1 ACLR+2 ACLR-2 Drain
Bandwidth  PAR=7.5dB Power Vd=28V +1 (dBc¢) (dBc¢) (dB¢) Efficiency
(dBm) (dBc) (%)

2310MHz 40 MHz E-TM3.1 40
(Bottom) MHz LTE 38.0 0.53 -51.43 -50.54 -50.94 -51.05 42.6

2380MHz 40 MHz E-TM3.1 40
(Top) MHz LTE 37.9 0.55 -52.25 -52.5 -52.79 -53.74 42.1

Band 41 / Band 7: 2496 MHz to 2690 MHz
20 MHz (1X20 MHZ LTE SIGNAL)

Frequency Signal Test Signal Output I(A)at ACLR ACLR-1 ACLR+2 ACLR-2 Drain
Bandwidth  PAR=7.5dB Power Vd=28V +1 (dBc¢) (dBc¢) (dB¢) Efficiency
(dBm) (dBc) (%)

2506MHz 20 MHz E-TM3.1 20
(Middle) MHz LTE 38.0 0.52 -54.41 -54.61 -55.47 -56.75 43.2

2680MHz 20 MHz E-TM3.1 20
(Top) MHz LTE 38.0 0.52 -51.35 -51.7 -53.77 -54.81 43.6

40 MHz (2X20 MHZ LTE SIGNAL)

Frequency Signal Test Signal Output I(A)at ACLR ACLR-1 ACLR+2 ACLR-2 Drain
Bandwidth  PAR=7.5dB Power Vd=28V +1 (dB¢) (dB¢) (dB¢) Efficiency
(dBm) (dBc) (%)

2516MHz 40 MHz E-TM3.1 40
(Middle) MHz LTE 38.0 0.52 -50.56 -50.22 -52.51 -51.91 42.9

2670MHz 40 MHz E-TM3.1 40
(Top) MHz LTE 37.9 0.52 -50.03 -49.97 -50.43 -51.96 43.1
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AD9375, A2123D023GN

Performance Details

Setup Overview:
Example: DPD calibration for 2310 MHz

DD Switching
G| GFI0 Corhig | 3v3 GRID | FoxSummary | Tx Summary | DbsFoySndfer Summary

o
e fa-

2
Iy

L
i
e
Device Clock [307.20e z) LOFLL | Freaiiby)
For Chel I = TxCh [T ~]  DbaReChl [gRSON. | |TeFLL  [E10000000 |
E . - N TP IODNONC
P Fuokle | P 100MHe. Kirme 153 GHSPS, DecS = st 1L O - |
TiProfle | TaDPD 100/250MHs, Krote 1536575, Dect )
s Frodle | Q% 240MHa, Krace 307 JM5P5. DacS.
Sralber Proble | Shtc 20z, Kamte 31, 4M5PS, Dech x|
Device Clock [307.2MHz - LOPLL | Frea(MHz)

R Chal TxChnI ObsFx Chnl [oBson  =| |TxPLL  [2310.000000

R PLL 2360.000000

Ri Profile | R 100MHz, IQrate 153.6MSPS, Dec5 - Snffer PLL

AlF | |4k

Tx Profile | TxDPD 100/250MHz, IQrate 153 6MSPS, Dec5 - |
Obs Profile  |ORX 240MHz, IQrate 307.2MSPS, Dec5 -
Sniffer Profile | SR 20MHz, IQrate 38 4MSPS, Dec5 -

»  For all these DPD measurements the AD9375 DPD configuration is the same (Model 2 AND 2048 samples)

General DPD Configuration
Piae Frequency-weighting terms: 1 -
Period 500 | ms DPD memory model: Model 2 - : !
E)?flsgt V: 0 v: 416 V: samples Samples per update: 2048
PN-5eq ["] Automatically reject outlier samples. —
Level 255 =
Update saved model at high Tx RMS. g
PN-Seq iy d 9 E
lters. — Fe
Saved model weight: 20 il
@
Model averaging factor: 5 o
|| rCLGC Configuration ) N
| Tx Atten B Model error threshold: 10
Min. Limit: 0
Control 75 % AM-AM Outlier threshold: 50 i
Ratio Z-Plane (Real)
Saturation threshold: 87 | %
| (Weight: 64 + 0i)
| Tip: hover over a text box for more information ‘ Apply ‘ ‘ Close

about the configuration value.
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AD9375, A2125D023GN

BAND 40 2300-2400 MHZ SUMMARY

20 MHz (2X20 MHz LTE SIGNAL)

Frequency Signal Test Signal Output I(A)at ACLR ACLR-1 ACLR+2 ACLR-2 Drain
Bandwidth Power Vd=28V +1 (dB¢) (dB¢) (dB¢) Efficiency
(dBm) (dBc) (%)
2310MHz 20 MHz E-TM3.1 40 38.02 0.5316 -51.43 -50.54 -50.94 -51.05 42.59
(Bottom) MHz LTE
2390MHz 20 MHz E-TM3.1 40 37.93 0.549 -52.25 -52.5 -52.79 -53.74 42.11
(Top) MHz LTE
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AD9375, A2123D023GN

ACLR Results B40 Bottom Frequency

2310 MHZ, 20 MHZ BANDWIDTH ACLR RESULTS

» Pout after DPD=37.8 dBm

@

M|

CLRWR|

*RBW 100 kHz

*VBW 1 MHz
Ref 36 dBm *Att 20 dB FSWT 1 s
| 30 OFfs|Pos| 36 diB
20
—10
o
| _10 LVL
| 20 M
/
--30 ,w‘“ﬂ NOR
-40 w
3DB
(i |
Center 2.31 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.30 dBm
Adjacent 18.015 MHz 20.000 MHz -28.00 dB -28.09 dB
Alternate 18.015 MHz 40.000 MHz -45.84 dB -46.29 dB
2nd Alt 18.015 MHz 60.000 MHz -54._.49 dB -54.43 dB
3rd Alt 18.015 MHz 80.000 MHz -57.76 dB -56.41 dB
*RBW 100 kHz
*VBW 1 MHz
Ref 36 dBm *Att 20 dB *SWT 1 s
| 50_OFfs|POS 36 IRMm
20
—10
—0
L _10 LVL
—-20
--30 NOR
—-40
Sl ! Jalgi Iy
! \ ' 3DB
W Ll il |
miinil L O O | || 1
Center 2.31 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.14 dBm
Adjacent 18.015 MHz 20.000 MHz -53.63 dB -53.46 dB
Alternate 18.015 MHz 40.000 MHz -55.69 dB -54.55 dB
2nd Alt 18.015 MHz 60.000 MHz -57.08 dB -55.88 dB
3rd Alt 18.015 MHz 80.000 MHz -57.64 dB -55.65 dB

Figure 1.4 Frequency 2310 MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=37.8 dBm)
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AD9375, A2123D023GN

» The DPD GUI at 8 dB OBO (37.8 dBm output power after DPD):

Befor DPD

Tuintirtace rabe. 1536 MMz

ANALOG P4, GO PAiON | PAZOm Stop GUI
I: e . = ORuinertace rale; 307.2MHz tuoks: | 1 o

Tx Baseband Waveform
LTE - 2 MSP3
3 - 1
Crest Factor Reduction
. Tarpet
| Enatie CFR = 75 ®
- asm o8
Digtal Freq
4 dBFS Ottest o MHz
Load Wavetorm
Tx ! ORx Controd
0l Gain nger: 247 Txon
TX Atesustcn 3 TxPLL c
T Attt 05 @ o0 20 | M
PA Callbrations
Resat PA Cal —
VSWR Measure
Configure... DPD Adoptation
DPD Slatus
Total Adaptatons ]
Current mModel eror 100%
Exiemal sampie deiry 8625 sances
d - Al 4 e 188 unins | ) 1o i
o - - _ . . . —— r - - 2 2 _
(A-AM Erioe 10 98%) . | {
(Chick a status log entry above 1o receive additional [
information]. i P P P S S SR |
Closed-loop Gain Control
. Comunt - - I
8 [Plma S - T T T T
000 a Ofex L o P17 AT 30 085 - Oy [
After DPD
ANALOG T Channet Trinberface rate. 1536 MMz PA GPO | padDm
DEVICES T . R intertace rate: 307.2 MHE Enstias N TN Sl s
Tx Baseband Wavelom -
Samcie
uTE - 2 ms e z MEPS
Marker of . o
ok 1 R T BW M)
EUTRA v Carrar |
Test Madel Configuraticn
Crest Factor Reduction
] natie OFR e 75 &
Actusi PAPH. T 3008
[ . Tighal Freg
Seake = L) Offast o MHz
Load Wavefsrm
Tx / ORx Control
Oftx Gain nex 247 Taon
T Attenuyuten: 5 TePLL . .
05 (@ g L
PA Calibrations
Reset PA Cal -
VSWR Measure
Configure... 4| DPD Adaptation|
DPD Status
Tetal Adagtatiens: n
Gurnent madel erroe 0.0%
Extermal sample selay TMEAZS mmepies

(Chek a status log enlry above Lo receve additional
information)

Closed-loop Gain Confrol

8 a 000 a0
CLAC St - .
8. Ne Emer Saurt ® Track
Tx RUS L1 L] Cftn AMS ano -
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AD9375, A2123D023GN

ACLR RESULTS B40 TOP FREQUENCY

2390 MHZ, 20 MHZ BANDWIDTH ACLR RESULTS

/

For all these DPD measurements the AD9375 DPD configuration is the same (Model 1 AND 2048 samples)

General DPD Configuration
Update . _— X
Period 500 me DPD memory model: Wodel 1 - Frequency-weighting terms: 1 >
Delay 1 1 1 X
Offset + 7 0 x| 016 M zamples Samples per update: 2048
PH-Seq [7] Automatically reject outlier samples. -
Level 255 g
Ph-Seq T Update saved model at high Tx RMS. E
lters. 1< >
Saved model weight: 20 =
o
. . o
Model factor: 5
CLGC Configuration pdel averaging tactor N
Tx Atten Model error threshold: 10
Min. Limit: | 0 a8
Control 75 ~ AM-AM Outlier threshold: 50
Ratio - ) Z-Plane (Real)
Saturation threshold: 87 | %
(Weight: 54 + 0i)
Tip: hover over a text box for more information Appiy l Close l
about the configuration value.

Rev.Sp0 | Page 8 of 65



AD9375, A2123D023GN

> Pout after DPD=37.93 dBm

*RBW 100 kHz
*VBW 1 MHz

Ref 34 dBm *Att 20 dB *SWT 1 s
30 OFffsPOS 34 diﬁll
20
—10
‘o
CLRWR
--10 . LVL
—-20 /‘{v ¢
—-30 '('A/ \'\‘ "
“qu NOR
B ot 1
| LR fi
AT 0 O BTN
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.08 dBm
Adjacent 18.015 MHz 20.000 MHz -29.60 dB -29.68 dB
Alternate 18.015 MHz 40.000 MHz -46.88 dB -47.23 dB
2nd Alt 18.015 MHz 60.000 MHz -56.44 dB -56.45 dB
3rd Alt 18.015 MHz 80.000 MHz -60.70 dB -59.13 dB
*RBW 100 kHz
*VBW 1 MHz
Ref 34 dBm *Att 20 dB FSWT 1 s
—30 OFfsPOS 34 di‘Sll
20
—10
“to
CLRWR
--10 LVL
—-20
I _30 NOR
,_40 ||
[ | L ' 308
Il
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 30.95 dBm
Adjacent 18.015 MHz 20.000 MHz -52.10 dB -52.79 dB
Alternate 18.015 MHz 40.000 MHz -54.08 dB -54_.44 dB
2nd Alt 18.015 MHz 60.000 MHz -58.59 dB -57.33 dB
3rd Alt 18.015 MHz 80.000 MHz -60.74 dB -59.08 dB

Figure 3.3 Frequency 2390MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=37.93 dBm)
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AD9375, A2123D023GN

» The DPD GUI at ~8dB OBO (37.93 dBm output power after DPD):

After DPD

ANALOG Tr Chasnat
DEVICES 1 =
Tx Baseband Waveform
Sampie
LTE = 2 L MSPS
[ .
Carriers ! o ;> T BW(MHD)
EUTRA 11 Carrier
Test Madel Cordgueation 1
Crest Factor Reducton
Target
7] Esabie CFR = 75 a8
Actual PAPR. T 5048 pas
e
4 | mrs o a Mz
Load Wavedonm
Tx/ ORo: Control
Ofix Gan e 248 Taon
TX Amenust o8 TxPLL . -
o 208 4o Fris 2390 WH:
PA Calibrations
Reswet PA Cal Enable CLGC
VEWR Measure
Gonfigure... ¥ DPD Adaptation
DFD Status
Totsl Adagtatons ar
Current model emor. 07%
External sampie delay- 142583 rarpies

(Chick a status log entry above to receive additional

information)

Closed-loop Gain Control

- o0 e
Track
w00 @ 000 8

Teinderace rale 153 8 MHz
OFt intertace ratn: 3072 MHz

PO ATt e

Plot span:

A g

{AL-AM Ervor, 1,84%)
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AD9375, A2123D023GN

40 MHz (2X20 MHz LTE SIGNAL)

Frequency Signal Test Signal Output I(A)at ACLR
Bandwidth Power Vd=28V +1
(dBm) (dBc)
2320 MHz 40 MHz E-TM3.1 40 38.02 0.5316 -51.43
(Bottom) MHz LTE
2380MHz 40 MHz E-TM3.1 40 37.93 0.549 -52.25
(Top) MHz LTE
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ACLR-1 ACLR+2 ACLR-2 Drain

(dB¢) (dB¢) (dB¢) Efficiency
(%)

-50.54 -50.94 -51.05 42.59

-52.5 -52.79 -53.74 42.11




AD9375, A2123D023GN

ACLR RESULTS B40 BOTTOM FREQUENCY

2310 MHZ, 40 MHZ BANDWIDTH ACLR RESULTS

> Pout after DPD=38.02 dBm

*RBW 100 kHz
*VBW 1 MHz

Ref 39.4 dBm *Att 20 dB *SWT 1 s

Offs|POS 39.4 dB
—30
_20
—10
1 Rl
o
--10 f VL
N TV ,’M
[~2° | M‘««,
| _30 aporr ™ L T NOR
T
l _50 3DB
-60
Center 2.31 GHz 25 MHz/ Span 250 MHz
Standard: W-CDMA 3GPP FWD Lower Upper EXT
dB dB
Tx Channels Adjacent -24.84 -25.17
Alternate -32.34 -32.93
Chl (Ref) 35.22 dBm 2nd Alt -41.85 -43.19
3rd Alt -47 .22 -48.76
Ch2 35.12 dBm
Total 38.18 dBm
* RBW 100 kHz
*VBW 1 MHz
Ref 39.4 dBm *Att 20 dB *SWT 1 s
Offs|POS 39.4 dB
—30
20 A
—10
1 rulg
CLRWRm
10 LVL
—-20
| _30 NOR
i ! T t 3DB
Center 2.31 GHz 25 MHz/ Span 250 MHz
Standard: W-CDMA 3GPP FWD Lower Upper EXT
dB dB
Tx Channels Adjacent -51.43 -50.54
Alternate -50.94 -51.05
Chl (Ref) 35 . 03 dBm 2nd Alt -52.65 -52.50
3rd Alt -53.30 -52.50
Ch2 35.06 dBm
Total 38.06 dBm

Figure 4.1 Frequency 2310MHz, 40 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=38.02 dBm)
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AD9375, A2123D023GN

>

The DPD GUI at ~8dB OBO (38.02 dBm output power after DPD):

" T Channel T intartace rae: 1538 MHz PAGRD N
DANA“:.CE(); . - OPEIGRTESCH TR T2 M s P41 On | PAZOn | Stop GUI
Tx Baseband Waveform
LT =2 ma e : MSES
L P o e
LuUTRA 14 = Carier .
Test Model Configuralion
Crest Factor Reducton
Targel

] Enable CFR My 75 &
Actusl PAPRE 75130

[ Dngtal Femg 0

Seale ud Lo Offsat MHz
Load Vivefarm
Tx [ ORx Control
s Gan hoex 260 Taon
T Attenuyuten: TePLL . .
208 @ [0 s e
PA Calibrations
Reset PA Cal -
VSWR Measure
Configure... PO Adapeation
DPD Status
Tetsl Adsctascos 0
Current madal arroe 100%
Extemal sampie Seiny 18688 samces
= (— - - -l - - - - v v
Atk Ereoe 11 [ i
(Chek a status log enlry above to recenve addiional 3 Y& . & |
information) H - | I P T N T P 1
Closed-loop Gain Control . |
- o ..n |
o Trac R— - . T . i : T T T
00 a 000 = A input Arinace 1 e Dy
ANALOG Te Channet T intedtace rath: 1536 Mz A GHO ,— ,— —
DEV:‘CE(); 1 = CR intertace rabe 307 2 MHZ Enaties: PA1On PAZOn | Stap GUI
Tx Baseband Waveform Plot span: !.lm
5
g [ 2 | g MsPS
2 « = n = BWMHY)
- o] Camer .
Configuralion

Crest Factor Reduction
) Enatie CFR 15 &
Actusl PARR: 7. 3108

Dugtal ¢ - .
Scal N BFS Dftset 0 Mz
Load Wivmtarm
T/ ORx Contral
Oftx Gain ndex 260 Teon
¢ Altmeuatin 1 Ta L r
T A 21 e P amg | MEz
PA Calibrations
Reset PA Cal Enabie G
VSWR Measure
Configure... 7| DPD Adaptaticn)
DPD Stats
Total Adaptatens
urrant modal erroe
sancies
- . EETTTYCT . . . i : . ) ) :
(AAM ErTor 4 55%) | | ]
Pl | 2 |
(Chek a status log enlry above to recenve addiional 3 T |
information) H J1
Closed-loop Gain Control o |
e s a |
[ Track e = = " = =
Tx RUS L1 L] Cftn AMS ano L] gt At 0 -
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AD9375, A2123D023GN

ACLR RESULTS B40 TOP FREQUENCY

2390 MHZ, 40 MHZ BANDWIDTH ACLR RESULTS

» Pout after DPD=37.93 dBm

* RBW 100 kHz
*VBW 1 MHz

Ref 34.6 dBm *Att 15 dB FSWT 1 s

-30—OFFSiRoS 24— 4aoy
2
—10
BRI | o
CLRWR 10
- LVL
—-20 R M&M'WW
| ot gy,
-30 v NOR
0 T
3DB
60
Center 2.39 GHz 25 MHz/ Span 250 MHz
Standard: W-CDMA 3GPP FWD Lower Upper EXT
dB dB
Tx Channels Adjacent -26.64 -26.60
Alternate -34.25 -34.29
Chl (ReF) 34 . 93 dBm 2nd Alt -43.18 -43.71
3rd Alt -48.69 -49.89
Ch2 35.27 dBm
Total 38.12 dBm
*RBW 100 kHz
*VBW 1 MHz
Ref 34.6 dBm *Att 15 dB *SWT 1 s
L
2
I-10 -
1 RV
CLRWR
--10 LVL
—-20
—-30 NOR
! ‘ ' 30B
| 1]
Center 2.39 GHz 25 MHz/ Span 250 MHz
Standard: W-CDMA 3GPP FWD Lower Upper EXT
dB dB
Tx Channels Adjacent -52.25 -52.50
Alternate -52.79 -53.74
Ch1l Rep 34.86 dBm 2nd Alt -54.79 -54.52
3rd Alt -55.68 -55.89
Ch2 35.03 dBm
Total 37.96 dBm

Figure 4.2 Frequency 2390MHz, 40 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=37.93 dBm)
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AD9375, A2123D023GN

» The DPD GUI at ~8dB OBO (37.93 dBm output power after DPD):

5 T Channet Tuinterface rate. 153.8 MHz P4 OPO o |
ANALOG » PA1On | PAzOn ] Stop 601
DEVICES 1 OFckiatace rale: 307.2MEE Enaties |

Tx Baseband Waveform

Sargie
e - 1 | mE e MSPS
bumber of 2 - % 30 - W ()
Camans € " BW (MHZ)
EUTRA " = Carmiar o
Test Uosel - Configurasen o
Crest Factor Reduchon
Target
¥ Enable CFR - 5
E 75 -
Atual P4, 75128 A
gl Fr
4 | ors  gram 0 M
Losd Wavetorm
T/ ORx Conltrol
Ofcx Gain Index 250 Teon
TX Amenussn n3 w ag0 | Wz
PA Calibrations
Resat PA Cal oy
VSWR Measure
Configure... ¥ DPD Adaptation
DFD Status
Tolal Adaptatns. o
Current model #eror s
Extemal sampie Selay 1455 Ay

DFD I

{Click a status log entry above to receive additional

information).
Closed-loop Gain Control
— . 880 B
i Caum ] Track
T AMS 000 8 Oftx RIS o -
ANALOG Te Channet
DEVICES 1 -
Tx Baseband Waveform
Samcle
LTE x 2 ms n:,, 2 MSPS
Hussbr of - I
Camers 2 Z = | = BWMH)
E-UTRA i L Camier .
Teal Usdel Configuration !
Crest Factor Reduction
Targat
PAPR 75 L]
[ - -
Sesle - 0 L
Tx/ ORx Control
Oftx Gain dex 250 TaH
T Asienustien 2 TeRL .
13 @ P
PA Calibrations
Reset PA Cal Enable CLGC
VEWR Measure
Gonfigure...

DPD Stalus
Totsl &daptanens
Curment medel ermar:
Extemal sampie delay
DED I

DPD Adaptation

100%
140563 sampies

{Chek a stalus log entr
information)

y above o recenve addiional

Closed.loop Gain Control

Dasina

0N
T FUS: L1

. 2.00 e
] Track
a 0.00 -

Spy—

Tuintertace rate: 1536 MH:
Ot nlirtace rate. 307 2 MMz

A &

(AM-AM Error. 4.98%)

(AM-AI Error. 10,19%)
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AD9375, A2123D023GN

B41 2496-2690 MHZ SUMMARY

20 MHz (1X20 MHz LTE SIGNAL)

Frequency Signal Test Signal Output I(A)at ACLR
Bandwidth = PAR=7.5dB Power Vd=28V +1
(dBm) (dBc)

2506MHz 20 MHz E-TM3.1 20
(Middle) MHz LTE 38 0.522 -54.41

2680MHz 20 MHz E-TM3.1 20
(Top) MHz LTE 38.03 0.520 -51.35
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ACLR-1
(dBc)

-54.61

-51.7

ACLR+2
(dBc)

-55.47

-53.77

ACLR-2 Drain
(dB¢) Efficiency

(%)
-56.75 43.17
-54.81 43.64




AD9375, A2123D023GN

ACLR RESULTS B41 BOTTOM FREQUENCY

2506 MHZ, 20 MHZ BANDWIDTH ACLR RESULTS

LTE 20 MHz

2506MHz, 20 MHz Bandwidth ACLR RESULTS

DPD setting:

DD Switching

B | GPIO Config | 3v3 GPIO | Rx Summary | TxSummaryl Obst,lSmﬁevSummary‘

hain.

e
=N

™2
T*H

JES02090

TRIORX.
Ext,LO.

Pat

i
&

SAiTer RECaVePath

Device Clock

SHRXC_P
SHRXC N
an_pl o] [mRECEive Path ©
|+
T s [MeinReceivePainz

=
FE
]
98
=

Device Clock | 307.2MHz -

R Chal [Ra -]

LOPLL | Freq(iHz)

TxChn\[Tx] v] ObsRx Chnl [pgsgN = | | TxPLL 2306,

RxPLL

R Profile [Fhl 100MHz, IQrate 153.6MSPS. Dech

-] Snfer PLL |2606.

Tx Prefile [TxDFD 100/250MHz. 1Qrate 153 6MSPS. Dec5

Obs Profile [URXZ-WMHL IQrate 307.2MSPS, Decd

Sniffer Profile SR 20MHz, IGrate 38.4MSPS, Dec5

000000 [+

000000 |2

General
Update
periog | 500 | ms

Delay " To ~[one ~|samples

Offset
P-Seq

Level 255
gt PR
Iters.

CLBC Configuration

Tx Atten

Min. Limit:| 0 o8

Control P, o
Ratic

Tip: hover over a text box for mere infarmation
about the configuration value.

DPD Configuration
DPD memory modet Model 2
Samples per update: 2048

] Automaticall reject outiier samples.

Update saved model at high Tx RIS,

Saved model weight 20
lodel averaging factor 5
Wodel error threshold: 10 |%

AM-AM Outlier threshold: | 50 | %

Saturation threshold 87 |%

- Frequency-weighting terms: 1 -
=
o
E
& .
c
i
o
+
N
Z-Plane (Real)
(Weight: 84 + 0i)
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AD9375, A2123D023GN

> Pout after DPD=38 dBm

®

* RBW 100 kHz

*VBW 1 MHz
Ref 15 dBm *Att 10 dB *SWT 1 s
| 10—OFffsposl 15 d‘,&
—0 =
—-10
EGL |20
CLRWR
--30 ﬂ/fﬂ" ﬁN“ﬁw
-40
50 _—id kqu‘“#
' I
Center 2.506 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 19.79 dBm
Adjacent 18.015 MHz 20.000 MHz -32.52 dB -32.23 dB
Alternate 18.015 MHz 40.000 MHz -49.75 dB -50.05 dB
2nd Alt 18.015 MHz 60.000 MHz -58.45 dB -57.95 dB
3rd Alt 18.015 MHz 80.000 MHz -60.39 dB -59.10 dB
*RBW 100 kHz
*VBW 1 MHz
Ref 15 dBm *Att 10 dB *SWT 1 s
[ 10—O0ffspos) 15 A‘E
—O
—-10
EG |20
CLRWR
—-30
—-40
—-50
I
L
Center 2.506 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 20.64 dBm
Adjacent 18.015 MHz 20.000 MHz -54.41 dB -54.61 dB
Alternate 18.015 MHz 40.000 MHz -55.47 dB -56.75 dB
2nd Alt 18.015 MHz 60.000 MHz -60.09 dB -58.46 dB
3rd Alt 18.015 MHz 80.000 MHz -61.83 dB -58.87 dB

LVL

NOR

3DB

EXT

Figure 5.1 Frequency 2506 MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=38 dBm)
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AD9375, A2123D023GN

ANALOG T Chasnet
DEVICES 1
Tx Baseband Wavelorm
Sample -
LTE - 7 |ms MSPS
tumeer o -
Camers ! m |2 T EWHD)
EuTRA " = Carmer
Test Madel Condgueation 1
Crest Factor Reducton
7] Esable CFR Targat 7
i a8
Actual PAPR. T 5048 pm
- o o 0 Mz
Laad Wavelosm
T/ ORx Control
O Gan dex a5 T=on
T Amenusson 207 TeRLL - ==
0 ® g 2508 i
PA Calibrations
Reset PA Cal Enabie &
VEWR Measure
Configure... + DPD Adoptation
DPD Status
Totsl Adactations 632
Curreand modsl e 18
Extemsl sampie delay. 15551 sampies
DFD 1.

(Chick a status log entry above to receive additional
information)

Closed-loop Gain Control

- 000 -
L Track
0.00 t] 0.00 an

Txindertace rate; 153.6 MHZ
CRx intertace rate. 207.2 MHz

| eaton | pazon | Stop G |

e A s

(AM-AM Error: 3.93%)
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AD9375, A2123D023GN

ACLR RESULTS B41 TOP FREQUENCY

2680 MHZ, 20 MHZ BANDWIDTH ACLR RESULTS

LTE 20 MHz
2680MHz, 20 MHz Bandwidth ACLR RESULTS

DPD setting:
2D Switching

| GPI0 Contig | 3v3 GPIO | Rx Summary | TxSummary | ObsRySniffer Summary |

ain TransrmitPath 1

T34 p |of A
THI W o] | M0

JES000B

)
Aunilisry ADC
S

Device Clock

Control nterface

ET)

RX2_P
RX2H

Main Receive Path 2

phain Receive Path 1

{ESD2048

Iserilizer

TES0208

Device Clock | 307.2MHz -

pecm

ObsRx Chrl [oBSON  =| |TPLL

Rux Profile [Fk 100MHz. IQrate 153 6MSPS. Decs

o)

Tx Prefile [TxDPD 100/250MHz. 1Grate 153 6MSFS. Dech

Obs Profile [DRXZWMHZ IGrate 307 2MSPS, Dech

Sniffer Profile [SHL 20MHz. IQrate 38 4MSFS. Dech

LOPLL | FreqiMHz)

RxPLL  |2730.000000
Sniffer PLL [2780.000000

General
Update
Period
Delay
Offset
Fi-Seq
Level 255

Ph-Sea [oa19
ers

500 |ms

+ w0 w6 v samples

CLGC Configuration

Tx Atten

Min. Limit:| 0 o
Control T
Ratio

Tip: hover over a text box for more information
about the configuration value.

DPD Configuration
DPD memery model

Samples per update:

Model 2

2043

[T Automatically reject outiir samples.

Update saved model at high Tx RIS,

Saved model weight
Wodel averaging factor
hodel error threshold
AM-AM Outiier threshold

Saturation threshold

20
10 |%
50 |%
&7 | %

Z-Plane (Imag.)

Frequency-weighting tems: |1 ¥

Z-Plane (Real)
(Weight: 64 + 0i)
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AD9375, A2123D023GN

> Pout after DPD=38.03 dBm

®

G -

®

CLRWR|

*RBW 100 kHz
*VBW 1 MHz

Ref 15 dBm *Att 10 dB *SWT 1 s
| 10—OfFfsipos| 15 ,j,a
—0
—-10
—-20
—-30
40 - /*‘w -
| _50 M M‘\ﬁ“
Center 2.68 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 20.74 dBm
Adjacent 18.015 MHz 20.000 MHz -33.59 dB -34.05 dB
Alternate 18.015 MHz 40.000 MHz -48.05 dB -49.18 dB
2nd Alt 18.015 MHz 60.000 MHz -57.11 dB -59.70 dB
3rd Alt 18.015 MHz 80.000 MHz -59.77 dB -60.93 dB
* RBW 100 kHz
*VBW 1 MHz
Ref 15 dBm *Att 10 dB *SWT 1 s
| 10—OFfs] ¢x
—0
—-10
—-20
—-30
—-40
—-50
LAl
Center 2.68 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 20.64 dBm
Adjacent 18.015 MHz 20.000 MHz -51.35 dB -51.70 dB
Alternate 18.015 MHz 40.000 MHz -53.77 dB -54.81 dB
2nd Alt 18.015 MHz 60.000 MHz -57.44 dB -58.96 dB
3rd Alt 18.015 MHz 80.000 MHz -58.76 dB -59.84 dB

Figure 5.2 Frequency 2680 MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=38.03 dBm)
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ANALOG
DEVICES

Tx Baseband Waveform

AD373 Digial =
Predestorton .’

Tx Infertace rate: 153.6 MHZ
Cfx intertace rate: 307.2 MHz

Plot span:
Sample
e = |m e MsPS
1 E |2 =, BW M)
EuTRA " .| Camer
Tt Madel Cordguration 1

Crest Factor Reduction

] Enable CFR e

15 a8
Acruml PAPR: T 8008
ortal 4| S e ] s
Load Wavetorm
Ti / ORox Control
Ofx Gain Index 50 Txon
T dmenusson ma a8 ,_'f‘:" T
PA Calibrations
Reset PA Cal -
VSWR Measure
Configur ¥ DPD Adaptation
DPD Stalus
54
13%
14875 sancies
(Chck a status log entry above to recenve addiional ]
information) B
Closed-loop Gain Control -
Detirsa - t e -
Eaum [ Track
Tx RS 500 a8 £ RIS 0.0 a8

[AM-M Error 3
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PA GO
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FATON PazZOn Stop G
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40 MHz (2X20 MHZ LTE SIGNAL)

Frequency

2516MHz
(Middle)

2670MHz
(Top)

Signal
Bandwidth

40 MHz

40 MHz

Test Signal
PAR=7.5dB

E-TM3.1 40
MHz LTE

E-TM3.1 40
MHz LTE

Output I(A)at
Power Vd=28V

(dBm)
38.01 0.522
37.93 0.517
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ACLR
(dB¢)

-50.56

-50.03

ACLR-1
(dBc)

-50.22

-49.97

ACLR+2 ACLR-2

Drain
(dBc¢) (dBc¢) Efficiency
(%)
-52.51 -51.91 42.87
-50.43 -51.96 43.09
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ACLR RESULTS B41 BOTTOM FREQUENCY

2516 MHZ, 40 MHZ BANDWIDTH ACLR RESULTS

LTE 40 MHz
2516MHz, 40 MHz Bandwidth ACLR RESULTS

DPD setting:

| GPIO Config | 3v3 GPIO | Rx Summary | Tx Summary | ObsRx/Sniffer Summary|

ain TransenitPth 1

1P [
TN fa-

TES02038

Dovice Clock

Auiliary ADC
AusiliaryDAC

Control ntesface

B

Main Recoive Path 1

]
5
r

TS0

Device Clock [307.2MHz - LOPLL | Freq(MHz)
Rx Chnl T Chnl ObsRx Chel [pBSON = | | T<PLL

RePLL  |2720.000000

A

RProfile | 100MHz, IQrate 153.6MSPS, Dech - Srifer PLL [Z770.000000 |2
TaProfile | TxDFD 100/250MHe, IGrete 153 6MSPS, Dech -
Obs Prefile  |ORX 240MHe, ICrate 307.2MSPS, Dech -
Sniffer Profile. [SRx 20MHe. IGrate 38 4MSPS. Dech -
General DPD Configuration
Update . ) =
Period | 500 | ms DPD memory modet Model1 = e o el 1
gf‘é’;‘ - |0 v: "6 v:samp\es Samples per update: 2048
Pi-S2q Automaticaly reject outlier samples. =
Lot | 255 E e . S
P Update saved model at high Tx RIS, E
tess, (2210 = »
Saved model weight: 20 o
]
5 o
. Model sveraging factor. | 5 5
Tx Atten Model error threshold 0%
S0 e
Min. Limit:
r— — AM-AM Outier threshold: | 50 | %
Ratic h Z-Plane (Real)
Saturation threshold: 87 %
(Weight: 64 + 0i)
Tip: hover over a text bex for more mformation
|| about the configuration value.
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> Pout after DPD=37.97 dBm

@

* RBW 100 kHz

*VBW 1 MHz
Ref 30 dBm *Att 10 dB *SWT 1 s
OffsPOS 30 diBm
—20
NIPYOPVN
—10
o [
CLRWR et it "
20 WM P MWM
W T
—-50
—-60
Center 2.516 GHz 18.7 MHz/ Span 187 MHz
Standard: W-CDMA 3GPP FWD Lower Upper
dB dB
Tx Channels Adjacent -29.23 -28.68
Alternate -36.51 -35.87
Chl (ReF) 34 B 74 dBm 2nd Alt -44 .66 -44.85
3rd AILt ==
Ch2 35.53 dBm
Total 38.17 dBm
*RBW 100 kHz
*VBW 1 MHz
Ref 30 dBm *Att 10 dB FSWT 1 s
offs|Pos 30/ iBm
—20
e e A —
—10
1°
--10
—-20
—-30
'lll T ¥
Center 2.516 GHz 18.7 MHz/ Span 187 MHz
Standard: W-CDMA 3GPP FWD Lower Upper
dB dB
Tx Channels Adjacent -50.56 -50.22
Alternate -52.14 -51.91
Ch1l Ged 35.10 dBm 2nd Alt -55.54 -54.83
3rd AIt - =
Ch2 34.87 dBm
Total 38.00 dBm

Figure 6.1 Frequency 2516 MHz, 40 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=37.97 dBm)
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ANALOG Tx Chasnet Txinkertace rate: 1536 MHZ PGP ,—”“. " eazos | Stop GUN
DEVICES ] = OFtx indertace rate: 307.2 MHZ Enaties. | i
Tx Baseband Waveform Plot span:
e [ 2 |ms e MSPS
it 2 « x(m - EWHz)
ELTRA - = Carrigr e
Test Madel Contguration

Crest Factor Reducton
= Targat
] Enabie CFR e

75 a8
Actusl PAPRL T 5148
Diptal 5 Cloal Freq [
i " ABFS e ] Mz
Load Wavedorm
Tx | ORx Conlrol
Oiflx G dex 255 Taon
u . TePLL
T Amenussen TR T T
PA Calibrations
Reset PA Cal s
VEWR Measure
Gonfigure... | DPD Adaptation
DPD Status
Total Adactatons s
et madel erroe %

148688 samcies

- Atk 4 e ELOE: Basired | Bt | o e

(Chick a status log entry above to receive additional L]
infcrmalicn) B g PP SR S S S R S S |

Closed-loop Gain Control

- 600 ® 2
g Track 2 . . r " u m - "
000 o 0o 48 —
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AD9375, A2123D023GN

ACLR RESULTS B41 TOP FREQUENCY

2670 MHZ, 40 MHZ BANDWIDTH ACLR RESULTS

» Pout after DPD=37.96 dBm

G -

O -

*RBW 100 kHz
*VBW 1 MHz

Ref 30 dBm *Att 10 dB FSWT 2 s

OffsPOS 30 {iBm
—20
—10
0.

—-10
—-20
—-30 m
I
I | [

I Il IT]
Center 2.67 GHz 18.7 MHz/ Span 187 MHz
Standard: W-CDMA 3GPP FWD Lower Upper

dB dB
Tx Channels Adjacent -50.03 -49.97
Alternate -50.43 -51.96
Chl (ReF) 35.03 dBm 2nd Alt -52.69 -54.12
3rd AIt = = ————
Ch2 34.76 dBm
Total 37.91 dBm
* RBW 100 kHz
*VBW 1 MHz
Ref 30 dBm *Att 10 dB *SWT 2 s

OffsPOS 30 diBm
—20
—10
—O-

—-10 i
50 M_ YW, L
—-30
e ,
—-50
—-60
Center 2.67 GHz 18.7 MHz/ Span 187 MHz
Standard: W-CDMA 3GPP FWD Lower Upper
dB dB
Tx Channels Adjacent -31.25 -32.22
Alternate -37.33 -39.07
Chl (ReF) 35.45 dBm 2nd Alt -44.38 -46.87
3rd AIt - =
Ch2 34.65 dBm
Total 38.08 dBm

Figure 6.2 Frequency 2670 MHz, 40 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=37.95 dBm)
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AD9375, A2123D023GN

ANALOG
DEVICES 1 =
Tx Baseband Wavelom
e W (ms e MSPS
tumeer o o -
Carriers 2 D |2 z Mk}
EuTRA ” = Carrier .
Tt Mol Coriguration
Crest Factor Reduction
Target
7] Enabie (R 15
Actunl PAPRL T $108 Ll =
£ai Fr
o 8 WS o [ e
Losd Wavetorm
T 1 ORx Control
Ot Gain g ey TacH
TH Amenuston % TePLL . -
L L T p—T
PA Calibrations
Reset PA Gal Enable
VEWR Measure
Configure... 4| DPD Adoptation
DPD Status
Totsl Adsgtatons: sen
Current madel emor. 24%
Extemsl sampie delay 18813 samples

(L)

1.
0x00 - Mo Erxror

(Chck a status log entry above to receve addiional
information)

Closed-loop Gain Conrol

Trindertace rale: 153 8 MMz
ORx intertace raty. 3072 MHZ

PA G Ametce

s 4,

(AM-AM Emror 3.13%)
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Appendix




AD9375, A2123D023GN

FULL POWER AND FREQUENCY SWEEP BAND 40

2310MHZ (B40 BOTTOM)
Frequency Signal Test Signal Output I(A)at ACLR+1 ACLR-1 ACLR+2 ACLR-2 Drain
Bandwidth  PAR=7.5dB Power Vd=28V (dB¢) (dB¢) (dB¢) (dB¢) Efficiency
(dBm) (%)
2310MHz 20 MHz E-TM3.1 20
(Bottom) MHz LTE
38.95 0.6336 -47.59 -45.18 -51.16 -47.34 44.26
2310MHz 20 MHz E-TM3.1 20
(Bottom) MHz LTE
38.37 0.5616 -51.7 -51.57 -53.96 -53.01 43.69
2310MHz 20 MHz E-TM3.1 20
(Bottom) MHz LTE
38.21 0.5476 -52.22 -52.23 -54.48 -53.42 43.19
2310MHz 20 MHz E-TM3.1 20
(Bottom) MHz LTE
37.8 0.5106 -53.63 -53.46 -55.69 -54.55 42.15
2310MHz 20 MHz E-TM3.1 20
(Bottom) MHz LTE
37.35 0.4776 -54.9 -54.53 -56.76 -55.43 40.62
2310MHz 20 MHz E-TM3.1 20
(Bottom) MHz LTE
36.89 0.4476 -55.74 -55.49 -57.77 -56.38 38.99
2310MHz 20 MHz E-TM3.1 20
(Bottom) MHz LTE
36.44 0.4176 -56.59 -56.19 -58.51 -56.92 37.68
2310MHz 20 MHz E-TM3.1 20
(Bottom) MHz LTE
35.45 0.3666 -56.77 -56.76 -58.35 -57.05 34.17
2310MHz 20 MHz E-TM3.1 20
(Bottom) MHz LTE
34.47 0.3246 -57.65 -56.95 -57.89 -56.72 30.80
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ACLR RESULTS B40 BOTTOM FREQUENCY

2310 MHZ, 20 MHZ BANDWIDTH ACLR RESULTS

> Pout after DPD=38.95 dBm

®

*RBW 100 kHz

*VBW 1 MHz
Ref 36 dBm *Att 20 dB *SWT 1 s
| 30_OFfs/Pos| 26 diEm
20
—10
BN | o
CLRWR
-_10 LVL
—-20 .\‘\“
30 M NOR
--40 Wl
T Tl 308
— St
Center 2.31 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 32.78 dBm
Adjacent 18.015 MHz 20.000 MHz -26.81 dB -26.90 dB
Alternate 18.015 MHz 40.000 MHz -44 .63 dB -45.16 dB
2nd Alt 18.015 MHz 60.000 MHz -52.78 dB -52.99 dB
3rd Alt 18.015 MHz 80.000 MHz -56.55 dB -55.10 dB
*RBW 100 kHz
*VBW 1 MHz
Ref 36 dBm *Att 20 dB FSWT 1 s
| 30_OFfslPOS| 26 diEm
20
—10
BN | o
CLRWR|
-_10 LVL
| —20
=30 ) NOR
L _40 T al M v ""v‘q‘
——50 T 3DB
| -60
Center 2.31 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 32.43 dBm
Adjacent 18.015 MHz 20.000 MHz -47.59 dB -45.18 dB
Alternate 18.015 MHz 40.000 MHz -51.16 dB -47 .34 dB
2nd Alt 18.015 MHz 60.000 MHz -54.43 dB -51.75 dB
3rd Alt 18.015 MHz 80.000 MHz -55.84 dB -53.61 dB

Figure 2.1 Frequency 2310MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=38.95 dBm )
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> Pout after DPD=38.37 dBm

®

*RBW 100 kHz

*VBW 1 MHz
Ref 36 dBm *Att 20 dB “SWT 1s
| 30 OFfs|POS| 36 diEm
20
-10
Lo
CLRWR
10 LVL
--20 f
v R
- _30 ‘ M NOR
--40 "
o T 308
1 I

Center 2.31 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.93 dBm
Adjacent 18.015 MHz 20.000 MHz -27.48 dB -27.67 dB
Alternate 18.015 MHz 40.000 MHz -45.38 dB -45.87 dB
2nd Alt 18.015 MHz 60.000 MHz -53.64 dB -53.74 dB
3rd Alt 18.015 MHz 80.000 MHz -57.25 dB -55.62 dB
*RBW 100 kHz
*VBW 1 MHz
Ref 36 dBm *Att 20 dB FSWT 1 s
| 30— OQFf[POS 26 diIEm
20
—10
BT | o
CLRWR
-_10 LVL
—-20
—-30 NOR
—-40
3DB
1] 11 L - 1
Center 2.31 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.70 dBm
Adjacent 18.015 MHz 20.000 MHz -51.70 dB -51.57 dB
Alternate 18.015 MHz 40.000 MHz -53.96 dB -53.01 dB
2nd Alt 18.015 MHz 60.000 MHz -56.33 dB -54.81 dB
3rd Alt 18.015 MHz 80.000 MHz -57.21 dB -55.54 dB

Figure 3.2 Frequency 2310MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=38.37 dBm)
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» Pout after DPD=38.2 dBm

*RBW 100 kHz
*VBW 1 MHz

Ref 36 dBm *Att 20 dB *SWT 1 s
| 50_OFfsiPos] 26 diR
20
—10
1o
CLRWR
L _10 LVL
| _20 /NA
a “\Nm
=30 N“‘me NOR
| _40 )
I 3DB
[ |
Center 2.31 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.74 dBm
Adjacent 18.015 MHz 20.000 MHz -27.67 dB -27.75 dB
Alternate 18.015 MHz 40.000 MHz -45.60 dB -45.93 dB
2nd Alt 18.015 MHz 60.000 MHz -53.78 dB -53.86 dB
3rd Alt 18.015 MHz 80.000 MHz -57.37 dB -56.08 dB
*RBW 100 kHz
*VBW 1 MHz
Ref 36 dBm *Att 20 dB *SWT 1 s
| 50_OFfsipos] 26 diR
20
—10
1o
CLRWR
L _10 LVL
20
=30 NOR
—-40
T I i | 3DB
6! 1T li 18] L8 I
Center 2.31 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.56 dBm
Adjacent 18.015 MHz 20.000 MHz -52.22 dB -52.23 dB
Alternate 18.015 MHz 40.000 MHz -54.48 dB -53.42 dB
2nd Alt 18.015 MHz 60.000 MHz -56.52 dB -55.33 dB
3rd Alt 18.015 MHz 80.000 MHz -57.26 dB -55.62 dB

Figure 4.3 Frequency 2310MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=38.2 dBm)
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» Pout after DPD=37.8 dBm

@

*RBW 100 kHz
*VBW 1 MHz

Ref 36 dBm *Att 20 dB FSWT 1 s
| 30 OFFsIPOS| 36 {IB
20
—10
BT | o
—-10
|- -20 Pl
4
| _30 ‘quﬂ A
—-40 ki
I |
Center 2.31 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.30 dBm
Adjacent 18.015 MHz 20.000 MHz -28.00 dB -28.09 dB
Alternate 18.015 MHz 40.000 MHz -45.84 dB -46.29 dB
2nd Alt 18.015 MHz 60.000 MHz -54.49 dB -54.43 dB
3rd Alt 18.015 MHz 80.000 MHz -57.76 dB -56.41 dB
* RBW 100 kHz
*VBW 1 MHz
Ref 36 dBm *Att 20 dB *SWT 1 s
| 50_OFfsiPos] 26 diR
20
—10
BED | o
CLRWR
—-10
—-20
—-30
-40
i gl Ll ‘ by T | !
CER TN
I miim il L O O | i1t 1l
Center 2.31 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.14 dBm
Adjacent 18.015 MHz 20.000 MHz -53.63 dB -53.46 dB
Alternate 18.015 MHz 40.000 MHz -55.69 dB -54.55 dB
2nd Alt 18.015 MHz 60.000 MHz -57.08 dB -55.88 dB
3rd Alt 18.015 MHz 80.000 MHz -57.64 dB -55.65 dB

LVL

NOR

EXT

LVL

NOR

3DB

EXT

Figure 5.4 Frequency 2310MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=37.8 dBm)
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» Pout after DPD=37.35 dBm

@

O -

N |

*RBW 100 kHz

“VBW 1 MHz
Ref 36 dBm *Att 20 dB *SWT 1 s
| 50 OffslPos! 26 B
| 2°
10
!
L _10 LVL
MﬁW
20
Al

--30 o ¥ NOR

il 3DB
Ml%ﬂ“dlldhll
LCCWTTTYRUTNCTT 0™ SN

Center 2.31 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 30.84 dBm
Adjacent 18.015 MHz 20.000 MHz -28.29 dB -28.43 dB
Alternate 18.015 MHz 40.000 MHz -46.36 dB -46.98 dB
2nd Alt 18.015 MHz 60.000 MHz -55.14 dB -54.89 dB
3rd Alt 18.015 MHz 80.000 MHz -58.09 dB -56.76 dB
* RBW 100 kHz
*VBW 1 MHz
Ref 36 dBm *Att 20 dB *SWT 1 s
| 30—OFfslPaS| 26 IR
—20 IHI
—10
(0]
| _10 LVL
—-20
--30 NOR
I--40
L 3DB
| I | — I — |
Center 2.31 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 30.73 dBm
Adjacent 18.015 MHz 20.000 MHz -54.90 dB -54_.53 dB
Alternate 18.015 MHz 40.000 MHz -56.76 dB -55.43 dB
2nd Alt 18.015 MHz 60.000 MHz -57.82 dB -56.27 dB
3rd Alt 18.015 MHz 80.000 MHz -58.29 dB -56.38 dB

Figure 6.5 Frequency 2310MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=37.35 dBm)
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> Pout after DPD=36.89 dBm

*RBW 100 kHz

*VBW 1 MHz
Ref 36 dBm *Att 20 dB FSWT 1 s
| 30— QFfsPOS| 236 diRm
20
—10
‘Lo
LVL
Vuuﬂh. NOR
Center 2.31 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 30.37 dBm
Adjacent 18.015 MHz 20.000 MHz -28.66 dB -28.87 dB
Alternate 18.015 MHz 40.000 MHz -46.86 dB -47 .50 dB
2nd Alt 18.015 MHz 60.000 MHz -55.61 dB -55.27 dB
3rd Alt 18.015 MHz 80.000 MHz -58.41 dB -56.90 dB
*RBW 100 kHz
*VBW 1 MHz
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3rd Alt 18.015 MHz 80.000 MHz -58.03 dB -56.52 dB

Figure 7.6 Frequency 2310MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=37.13 dBm)
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> Pout after DPD=36.44 dBm

*RBW 100 kHz
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3rd Alt 18.015 MHz 80.000 MHz -58.15 dB -56.77 dB
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2nd Alt 18.015 MHz 60.000 MHz -58.08 dB -57.40 dB
3rd Alt 18.015 MHz 80.000 MHz -58.27 dB -56.84 dB
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> Pout

@

Figure 8.7 Frequency 2310MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=36.44 dBm)

after DPD=35.45 dBm
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Figure 9.8 Frequency 2310MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=35.45 dBm)

> Pout after DPD=34.47 dBm
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3rd Alt 18.015 MHz 80.000 MHz -57.93 dB -57.53 dB
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3rd Alt 18.015 MHz 80.000 MHz -58.08 dB -57.20 dB
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>

Figure 10.9 Frequency 2310MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=34.47dBm)

The DPD GUI at 8dB OBO (37.8 dBm output power after DPD):

Before DPD

ANALOG
DEVICES

Tx Baseband Waveform

LTE - 2

Crest Factor Reduction

o Enatie CFR
Actusi PAPR T 5008

Scale

Tx/ ORx Control
0 Gain Inse

T Anmusien

PA Calibrations
[ ResstPacal
cﬂn"gu re...

DPD Slatus

Total Adaptations
Curment Model ermor

T Channet

MR8

EW (M)

Tarpet N
A 15 L]

"
el £ wFE 0 MH:

Offuet

Led Wavatorm

247 Txon
Tx PLL

205 o8 Prosy

VSWR Measure
DPD Adopation

(]
100%
148425 sarcies

(Chick a status log entry above 1o receive additional

information)

Closed-loop Gain Control

T R L

- Cornt 03 a
ot 8 Track
L] [ 0.00 -

Tuintertace rale 153 6 MH2
ORwirdertace rale; J07.2 MHE

[TY-Eepye——

Preeres)

[AM-A Ernor

Stop GUI

bl . 2 1 . |

Rev.Sp0 | Page 40 of 65




AD9375, A2123D023GN

After DPD
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ACLR RESULTS MIDDLE FREQUENCY

2350 MHZ, 20 MHZ BANDWIDTH ACLR RESULTS

For all these DPD measurements the AD9375 DPD configuration is the same (Model 2 AND 2048 samples)

General DPD Configuration
Update .
Period 500 | ms DPD memory model: Model 2 - T LT ST 1 ud
CD){f?flsagt + ¥0 ¥4M6 ¥ samples Samples per update: 2048
PN-Seq ["] Automatically reject outlier samples. —
Level 285 =
PN-Seq Update saved model at high Tx RMS. g
A - =
lters. 2il0 = °
Saved model weight: 20 i
=
Model averaging factor: 5 o
||  CLGC Configuration i N
! Tx Atten 4B Model error threshold: 10 %
Min. Limit 0 :
Control 75 % AM-AM Outlier threshold: 50 % i
- b
Rt Z-Plane (Real)
Saturation threshold: 87 | %
(Weight: 64 + 0i)
Tip: hover over a text box for more information
I about the configuration value. Apply ‘ ‘ Elose
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> Pout after DPD=38.8 dBm

@

*RBW 100 kHz

*VBW 1 MHz
Ref 34 dBm *Att 20 dB *SWT 1 s
30 OFfSPOS 34 diﬁu
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BRI | o
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Channel Bandwidth Spacing Lower Upper
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Adjacent 18.015 MHz 20.000 MHz -27.88 dB -28.22 dB
Alternate 18.015 MHz 40.000 MHz -45.60 dB -46.38 dB
2nd Alt 18.015 MHz 60.000 MHz -54.93 dB -55.75 dB
3rd Alt 18.015 MHz 80.000 MHz -60.05 dB -60.34 dB
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Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.80 dBm
Adjacent 18.015 MHz 20.000 MHz -48.22 dB -47.97 dB
Alternate 18.015 MHz 40.000 MHz -51.28 dB -50.80 dB
2nd Alt 18.015 MHz 60.000 MHz -57.21 dB -56.54 dB
3rd Alt 18.015 MHz 80.000 MHz -59.08 dB -59.21 dB

LVL

NOR

3DB

EXT

LVL

NOR

3DB

EXT

Figure 2.1 Frequency 2350MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=38.8 dBm)
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> Pout after DPD=38.42 dBm

®

O -

O -

CLRWR|

*RBW 100 kHz

*VBW 1 MHz
Ref 34 dBm *Att 20 dB *SWT 1 s
30 OFffsPOS 34 diﬁll
20
—10
—O
--10 o LVL
—-20
e
0 AN
NOR
| _40 R
l ' 3DB
|
Center 2.35 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.60 dBm
Adjacent 18.015 MHz 20.000 MHz -28.20 dB -28.57 dB
Alternate 18.015 MHz 40.000 MHz -45.93 dB -46.69 dB
2nd Alt 18.015 MHz 60.000 MHz -55.42 dB -56.03 dB
3rd Alt 18.015 MHz 80.000 MHz -60.02 dB -60.03 dB
*RBW 100 kHz
*VBW 1 MHz
Ref 34 dBm *Att 20 dB *SWT 1 s
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20
—10
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—-20
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' 3DB
Il
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Adjacent 18.015 MHz 20.000 MHz -51.40 dB -51.56 dB
Alternate 18.015 MHz 40.000 MHz -53.62 dB -53.31 dB
2nd Alt 18.015 MHz 60.000 MHz -58.83 dB -57.73 dB
3rd Alt 18.015 MHz 80.000 MHz -59.73 dB -59.61 dB

Figure 2.2 Frequency 2350MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=38.42 dBm)
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> Pout after DPD=38.02 dBm

*RBW 100 kHz
*VBW 1 MHz
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Adjacent 18.015 MHz 20.000 MHz -28.61 dB -28.81 dB
Alternate 18.015 MHz 40.000 MHz -46.40 dB -47.18 dB
2nd Alt 18.015 MHz 60.000 MHz -55.94 dB -56.60 dB
3rd Alt 18.015 MHz 80.000 MHz -59.58 dB -60.31 dB
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Alternate 18.015 MHz 40.000 MHz -55.18 dB -55.34 dB
2nd Alt 18.015 MHz 60.000 MHz -59.03 dB -58.30 dB
3rd Alt 18.015 MHz 80.000 MHz -59.07 dB -59.71 dB

Figure 2.3 Frequency 2350MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=38.02 dBm)
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» Pout after DPD=37.58 dBm

@
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Figure 2.4 Frequency 2350MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=37.58 dBm)
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> Pout after DPD=37.13 dBm

*RBW 100 kHz
*VBW 1 MHz
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2nd Alt 18.015 MHz 60.000 MHz -57.39 dB -56.73 dB
3rd Alt 18.015 MHz 80.000 MHz -58.49 dB -58.92 dB
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3rd Alt 18.015 MHz 80.000 MHz -59.01 dB -59.64 dB

Figure 2.5 Frequency 2350MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=37.13 dBm)
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» Pout after DPD=36.66 dBm
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Alternate 18.015 MHz 40.000 MHz -47.90 dB -48.63 dB
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3rd Alt 18.015 MHz 80.000 MHz -59.49 dB -59.38 dB
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Alternate 18.015 MHz 40.000 MHz -58.82 dB -57.98 dB
2nd Alt 18.015 MHz 60.000 MHz -58.49 dB -57.87 dB
3rd Alt 18.015 MHz 80.000 MHz -58.39 dB -58.99 dB

Figure 2.6 Frequency 2350MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=36.66 dBm)
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> Pout after DPD=36.18 dBm

*RBW 100 kHz
*VBW 1 MHz
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3rd Alt 18.015 MHz 80.000 MHz -58.00 dB -58.31 dB

Figure 2.7 Frequency 2350MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=36.18 dBm)
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> Pout after DPD=35.22 dBm
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3rd Alt 18.015 MHz 80.000 MHz -57.29 dB -57.76 dB
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Figure 2.8 Frequency 2350MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=35.22 dBm)

» Pout after DPD=34.22 dBm
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Figure 2.9 Frequency 2350MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=34.22 dBm)

» The DPD GUI at ~8dB OBO (38.02 dBm output power after DPD):
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o
LTE - 2 |me MEPS
Musder of . EIIE, =] owmD
Pt 2 B (MHz)
E-UTRA " L] Camer |
Test lsdes Configuration

Cres! Faclor Reduchon
] Enabie CFit Lo
- e PP 75 L]
Actusl PAPR: 7 5000
Dgeu Freg

[
— 5 4Brs Oftset 0 Uz
L st Wizmtoeen
Tx / ORx Control
Oftx Gam ndex 247 TuoH
T Azatraton W08 |an :::,LL 230 L
PA Calibrations
Reset PA Cal ot
VSWR Measure
Contigure... 4 DPD Adapeation|
DPD Status
Total Aduptations =
= . 0%

s fre
A & A LG e | G | T s
N = . _ > —

G a. -

— (AM-AM Errar 1.93%) |
{Click a status log entry above to receive additional s |
infarmation) B o 1

Closad-loop Gain Control z .
pated - e o2 o
s 2 - hain, Log scake

ELOC Buakes
0 e B - e Track
T RS 1] a8 Aix AME 800 -

2. 2390MHz (Top)

Frequency Signal Test Signal Output I(A)at ACLR +1 ACLR-1 ACLR+2 ACLR-2 Drain
Bandwidth PAR=7.5dB Power Vd=28V (dB¢) (dB¢) (dB¢) (dB¢) Efficiency
(dBm) (%)
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2390MHz
(Top)

2390MHz
(Top)

2390MHz
(Top)

2390MHz
(Top)

2390MHz
(Top)

2390MHz
(Top)

2390MHz
(Top)

2390MHz
(Top)

2390MHz
(Top)

20 MHz

20 MHz

20 MHz

20 MHz

20 MHz

20 MHz

20 MHz

20 MHz

20 MHz

E-TM3.1 20
MHz LTE

E-TM3.1 20
MHz LTE

E-TM3.1 20
MHz LTE

E-TM3.1 20
MHz LTE

E-TM3.1 20
MHz LTE

E-TM3.1 20
MHz LTE

E-TM3.1 20
MHz LTE

E-TM3.1 20
MHz LTE

E-TM3.1 20
MHz LTE

38.75

38.34

37.93

37.48

37.03

36.56

36.1

35.11

34.11

0.6076 -48.64
0.5716 -50.87
0.5336 -52.1
0.4976 -52.88
0.4636 -57.23
0.4336 -57.4
0.4056 -57.32
0.3566 -57.86
0.3166 -58.55
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42.63

41.56
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38.88

37.30

35.87

32.48
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ACLR RESULTS TOP FREQUENCY

2390 MHZ, 20 MHZ BANDWIDTH ACLR RESULTS

»  For all these DPD measurements the AD9375 DPD configuration is the same (Model 1 AND 2048 samples)

General DPD Configuration
Update - B ) ]
Period 00 me DPD memory model: Model 1 - Freguency-weighting terms: 1 adl
gﬂ:;t + vi i vj 018 vi samples Samples per update: 2048
FHN-Seq [ Automatically reject outlier samples. ey
Lewvel 255 %
Fh-Seq =0 Update saved model at high Tx RMS. E
lters. | = B
Saved model weight: 20 c
o
Model averaging factor: 5 n:'
CLGC Configuration |
Tx Atten Model error threshold: 10
Min. Limit: 0 i
Contral - . AM-AM Outlier threshold: 50
Rstio - ) Z-Plane (Real)
Saturation threshold: g7 | %
(Weight: 64 + 0i)
Tip: hover over a text box for more information Apply l Close l
about the configuration value.
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> Pout after DPD=38.75 dBm

*RBW 100 kHz
*VBW 1 MHz

Ref 34 dBm “Att 20 dB *SWT 1 s
—30 OFfsPOS 34 diﬁll
20
—10
BRI - | o
CLRWR
--10 A LVL
—-20
I
| _30 ‘h‘h.
NOR
--40
‘ 3DB
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.97 dBm
Adjacent 18.015 MHz 20.000 MHz -28.98 dB -28.91 dB
Alternate 18.015 MHz 40.000 MHz -46.00 dB -46.32 dB
2nd Alt 18.015 MHz 60.000 MHz -55.28 dB -55.85 dB
3rd Alt 18.015 MHz 80.000 MHz -60.87 dB -59.77 dB
*RBW 100 kHz
*VBW 1 MHz
Ref 34 dBm *Att 20 dB *SWT 1 s
30 OFffsPOS 34 diﬁll
20
—10
BRI - |-o
CLRWR
--10 LVL
—-20
%0 L NOR
20 g ; My
3DB
N 111N
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.72 dBm
Adjacent 18.015 MHz 20.000 MHz -48.64 dB -48.77 dB
Alternate 18.015 MHz 40.000 MHz -51.16 dB -50.81 dB
2nd Alt 18.015 MHz 60.000 MHz -57.54 dB -55.65 dB
3rd Alt 18.015 MHz 80.000 MHz -60.45 dB -58.72 dB

Figure 3.1 Frequency 2390MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=38.75 dBm)
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> Pout after DPD=38.34 dBm

*RBW 100 kHz
*VBW 1 MHz

Ref 34 dBm *Att 20 dB FSWT 1 s

—30 OFfsPOS 34 di‘Sll

20
10

Ao

CLRWR

[CLRWRI I y "
20 PP

L Wi
30 WWM.. NOR
--40 g

i el nyr 3DB
TR T
DT TONT YR
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.51 dBm
Adjacent 18.015 MHz 20.000 MHz -29.28 dB -29.33 dB
Alternate 18.015 MHz 40.000 MHz -46.36 dB -46.81 dB
2nd Alt 18.015 MHz 60.000 MHz -55.72 dB -56.04 dB
3rd Alt 18.015 MHz 80.000 MHz -60.29 dB -59.77 dB
*“RBW 100 kHz
*VBW 1 MHz
Ref 34 dBm “Att 20 dB *SWT 1 s
—30 OFfsPOS 34 diﬁll
20
—10
1 RV
CLRWR | _10 "
—-20
--30 NOR
| _40 L
| 308
i
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.33 dBm
Adjacent 18.015 MHz 20.000 MHz -50.87 dB -51.20 dB
Alternate 18.015 MHz 40.000 MHz -52.79 dB -53.13 dB
2nd Alt 18.015 MHz 60.000 MHz -58.22 dB -56.68 dB
3rd Alt 18.015 MHz 80.000 MHz -60.44 dB -58.22 dB

Figure 3.2 Frequency 2390MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=38.34 dBm)
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» Pout after DPD=37.93 dBm

*RBW 100 kHz
*VBW 1 MHz

Ref 34 dBm *Att 20 dB *SWT 1 s
30 OFffsPOS 34 diﬁll
20
—10
o
CLRWR
[CLRWR I LV
--20 N/4“" 4*\
| _ i .
30 v M NOR

R M
NS i
AR 0 O BTN
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 31.08 dBm
Adjacent 18.015 MHz 20.000 MHz -29.60 dB -29.68 dB
Alternate 18.015 MHz 40.000 MHz -46.88 dB -47.23 dB
2nd Alt 18.015 MHz 60.000 MHz -56.44 dB -56.45 dB
3rd Alt 18.015 MHz 80.000 MHz -60.70 dB -59.13 dB
*“RBW 100 kHz
*VBW 1 MHz
Ref 34 dBm “Att 20 dB “SWT 1 s
—30 OFfsPOS 34 di'sll
20
—10
BRI - | o
CLRWR
--10 LVL
—-20
--30 NOR
I--40
| R ! 3DB
Il
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 30.95 dBm
Adjacent 18.015 MHz 20.000 MHz -52.10 dB -52.79 dB
Alternate 18.015 MHz 40.000 MHz -54.08 dB -54.44 dB
2nd Alt 18.015 MHz 60.000 MHz -58.59 dB -57.33 dB
3rd Alt 18.015 MHz 80.000 MHz -60.74 dB -59.08 dB

Figure 3.3 Frequency 2390MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=37.93 dBm)
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> Pout after DPD=37.48 dBm

*RBW 100 kHz
*VBW 1 MHz

Ref 34 dBm *Att 20 dB FSWT 1 s
30 OFffsPOS 34 di'SII
20
—10
‘o
CLRWR
[CLRVRY PP "
| _20 /’M \
| _ o
30 i ‘\4‘.‘“ NOR
—-40 T

I Il
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 30.61 dBm
Adjacent 18.015 MHz 20.000 MHz -29.93 dB -29.97 dB
Alternate 18.015 MHz 40.000 MHz -47.27 dB -47 .68 dB
2nd Alt 18.015 MHz 60.000 MHz -56.46 dB -56.69 dB
3rd Alt 18.015 MHz 80.000 MHz -59.95 dB -59.30 dB
* RBW 100 kHz
*VBW 1 MHz
Ref 34 dBm *Att 20 dB *SWT 1 s
30 OffSPOS 34 (h'SII
20
—10
“Fo
CLRWR
--10 LVL
—-20
30 NOR
--40
3DB
Il | |
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 30.47 dBm
Adjacent 18.015 MHz 20.000 MHz -52.88 dB -53.57 dB
Alternate 18.015 MHz 40.000 MHz -54.67 dB -55.10 dB
2nd Alt 18.015 MHz 60.000 MHz -58.65 dB -57.66 dB
3rd Alt 18.015 MHz 80.000 MHz -60.14 dB -58.82 dB

Figure 3.4 Frequency 2390MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=37.48 dBm)
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> Pout after DPD=37.03 dBm

*RBW 100 kHz

*VBW 1 MHz
Ref 34 dBm *Att 20 dB *SWT 1 s
30 Offs m
—20
10 o]
—0O
—-10 LVL
Mo,
. NOR

Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT

Channel Bandwidth Spacing Lower Upper

Tx Channel 18.015 MHz 30.13 dBm

Adjacent 18.015 MHz 20.000 MHz -30.26 dB -30.20 dB

Alternate 18.015 MHz 40.000 MHz -47 .86 dB -48.15 dB

2nd Alt 18.015 MHz 60.000 MHz -57.03 dB -56.94 dB

3rd Alt 18.015 MHz 80.000 MHz -60.03 dB -58.53 dB

*RBW 100 kHz
*VBW 1 MHz

Ref 23 dBm *Att 10 dB FSWT 1 s
20 OFffsPOS 23 dB
—10 v
—0
—-10
20 LVL
—-30
40
NOR
=5
1k I i
Il ! FT YT oo
—-70
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 30.07 dBm
Adjacent 18.015 MHz 20.000 MHz -57.23 dB -57.79 dB
Alternate 18.015 MHz 40.000 MHz -58.73 dB -58.99 dB
2nd Alt 18.015 MHz 60.000 MHz -61.04 dB -59.68 dB
3rd Alt 18.015 MHz 80.000 MHz -62.05 dB -61.27 dB

Figure 3.5 Frequency 2390MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=37.03 dBm)
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> Pout after DPD=36.56 dBm

*RBW 100 kHz
*VBW 1 MHz

Ref 34 dBm *Att 20 dB *SWT 1 s
—30 OFfsPOS 34 diﬁll
20
10 =
BNGL |-
CLRWR
--10 LVL
--20 L
—-30
» K NOR
| _40 o
1 3DB
|
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 29.70 dBm
Adjacent 18.015 MHz 20.000 MHz -30.68 dB -30.61 dB
Alternate 18.015 MHz 40.000 MHz -48.61 dB -48.86 dB
2nd Alt 18.015 MHz 60.000 MHz -57.64 dB -56.79 dB
3rd Alt 18.015 MHz 80.000 MHz -59.89 dB -58.90 dB
* RBW 100 kHz
*VBW 1 MHz
Ref 23 dBm *Att 10 dB *SWT 1 s
20— OFFSPOSTZ3—0BMm
—10
O
1 RV R
CLRWRI
20 LVL
—-30
|- -40
NOR
t | 1 |
3DB
| —70 i t |
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 29.61 dBm
Adjacent 18.015 MHz 20.000 MHz -57.40 dB -58.03 dB
Alternate 18.015 MHz 40.000 MHz -59.64 dB -60.10 dB
2nd Alt 18.015 MHz 60.000 MHz -61.28 dB -60.24 dB
3rd Alt 18.015 MHz 80.000 MHz -61.93 dB -61.47 dB

Figure 3.6 Frequency 2390MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=36.56 dBm)
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> Pout after DPD=36.1 dBm

@

Ref 34 dBm

*RBW 100 kHz

*VBW 1
*Att 20 dB FSWT 1

MHz
s

30— OffsPOS 34 di‘Sll

O - f-o

10

Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 29.22 dBm
Adjacent 18.015 MHz 20.000 MHz -31.06 dB -31.06 dB
Alternate 18.015 MHz 40.000 MHz -48.98 dB -49.27 dB
2nd Alt 18.015 MHz 60.000 MHz -57.29 dB -57.01 dB
3rd Alt 18.015 MHz 80.000 MHz -59.93 dB -58.05 dB
*RBW 100 kHz
*VBW 1 MHz
Ref 23 dBm *Att 10 dB FSOWT 1 s
20 OffsPOS 23—iBm
—10
—O-
ENT - [-10
CLRWR P
—-30
- -40
| _ "
v
' LIl 1 1
(0]
I il
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 29.16 dBm
Adjacent 18.015 MHz 20.000 MHz -57.32 dB -57.57 dB
Alternate 18.015 MHz 40.000 MHz -60.05 dB -59.61 dB
2nd Alt 18.015 MHz 60.000 MHz -61.16 dB -60.47 dB
3rd Alt 18.015 MHz 80.000 MHz -61.78 dB -61.61 dB

LVL

NOR

EXT

LVL

NOR

3DB

EXT

Figure 3.7 Frequency 2390MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=36.1 dBm)
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> Pout after DPD=35.11 dBm

®

O -

CLRWR|

@

R

*RBW 100 kHz

*VBW 1 MHz
Ref 34 dBm *Att 20 dB *SWT 1 s
30 OFfSPOS 34 diﬁll
20
—10
E—
—O
—--10 LVL
—-20
--30 r NOR
--40 W
' 3DB
| AT O 1
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 28.23 dBm
Adjacent 18.015 MHz 20.000 MHz -32.16 dB -32.04 dB
Alternate 18.015 MHz 40.000 MHz -50.44 dB -50.71 dB
2nd Alt 18.015 MHz 60.000 MHz -57.26 dB -56.24 dB
3rd Alt 18.015 MHz 80.000 MHz -58.53 dB -57.19 dB
*RBW 100 kHz
*VBW 1 MHz
Ref 23 dBm *Att 10 dB *SWT 1 s
20" OffSPOS 23 d!‘Bﬁ1
—10
e
0.
—-10
--20 LVL
—-30
|40
I | NOR
T imil 308
—Fro
! (11
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 28.16 dBm
Adjacent 18.015 MHz 20.000 MHz -57.86 dB -58.24 dB
Alternate 18.015 MHz 40.000 MHz -59.62 dB -60.22 dB
2nd Alt 18.015 MHz 60.000 MHz -60.87 dB -59.94 dB
3rd Alt 18.015 MHz 80.000 MHz -60.97 dB -60.99 dB

Figure 3.8 Frequency 2390MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=35.11 dBm)
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» Pout after DPD=34.11 dBm

*RBW 100 kHz
*VBW 1 MHz

Ref 34 dBm *Att 20 dB FSWT 1 s
—30 OFfsPOS 34 di‘Sll
20
—10
f—
ENGY - |-o
CLRWR
--10 LVL
—-20 M(_
30 (,( '\\ NOR
| _40 . N
O U AR AR AN AN 0 (R 308
P AN
1A AT ARSI
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 27 .24 dBm
Adjacent 18.015 MHz 20.000 MHz -33.38 dB -33.13 dB
Alternate 18.015 MHz 40.000 MHz -51.88 dB -51.83 dB
2nd Alt 18.015 MHz 60.000 MHz -57.21 dB -56.14 dB
3rd Alt 18.015 MHz 80.000 MHz -57.35 dB -56.60 dB
* RBW 100 kHz
*VBW 1 MHz
Ref 23 dBm *Att 10 dB *SWT 1 s
20 OFFSPOS 23 diBm
—10
™
—O-
B - -1
[CLRWRI
20 LVvVL
—-30
L -40
| NOR
| _50 |
l ! 3DB
1l Nl I | AT T I T
Center 2.39 GHz 25 MHz/ Span 250 MHz
W-CDMA 3GPP FWD EXT
Channel Bandwidth Spacing Lower Upper
Tx Channel 18.015 MHz 27.18 dBm
Adjacent 18.015 MHz 20.000 MHz -58.55 dB -58.85 dB
Alternate 18.015 MHz 40.000 MHz -60.38 dB -60.35 dB
2nd Alt 18.015 MHz 60.000 MHz -60.43 dB -59.36 dB
3rd Alt 18.015 MHz 80.000 MHz -60.61 dB -60.86 dB

Figure 3.9 Frequency 2390MHz, 20 MHz E-TM3.1 Signal, before and after DPD (Pout after DPD=34.11 dBm)
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» The DPD GUI at ~8dB OBO (37.93 dBm output power after DPD):

After DPD

ANALOG Tx Chasnet Teinderace rale 153 8 MHz P GRD) A10n || PAZOR | Stop GIN
DEVICES 1 = OF Intertace ratn: 307 2 MHZ Enables
Tx Baseband Waveform
e zl [ 2 |m fm MSPS
[ .
Carriers ! o ;> T BW(MHD)
E4TRA - = Carrigr
Test Madel Cordgueation 1
Crest Factor Reducton
. Targel
BapR 7. a8
Digtal ; Diptal Freq
ek - S ffset 0 Mz
Load Wavedonm
Tx/ ORo: Control
Ofix Gan e 248 Taon
TX Azenuston 208 g :f‘e:"L a0 | MK
PA Calibrations
Reswet PA Cal Lo
Measure
Gonfigure... ¥ DPD Adaptation
DFD Status
Tots1 agsctatons a
rent model emor: 07%
Extermal sampie delay. 142583 rarpies

A g . : 4k G
{AM-AM Error, 1,54%)

(Chick a status log entry above to receive additional

information)
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