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Increased Test & Measurement Complexities DEViCES

AHEAD OF WHAT'S POSSIBLE™

Newer wireless technologies like 6G, Wi-Fi 7 and 8,
and UWB address the need for ubiquitous
connectivity and high speed data

Newer standards bring increased electronic testing
complexities and longer time

Higher frequencies

Wider bandwidths and faster data rates

Complex modulations

Signals with high PAR

ADI's wireless test signal chain addresses these
challenges for 6G FR3 test

Supports other standards—5G, Wi-Fi 6
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Instrument Grade Millimeter Wave Signal Chains [ oevices

Instrument grade performance for wireless

test systems TX/RX Functional Block Diagram

Supports 5G, 6G, Wi-Fi 7 & 8, UWB %

(selectable

RF carrier frequency up to b5GHz bands)

* Implemented using 3 RF front ends _ 6-18GHz

Instrument Grade EVM P ———

= <-50dB (Wi-Fi waveform) CABC/DAC)

Single, low phase noise LO generator that

supports RF carrier frequencies up to 55GHz 4@_" 18-55 GHz@oem

= -156dBc/Hz (@10MHz offset from 4GHz carrier)

Includes RF, LO, clocking, power and Direct RF Sub 6 GHz x

Apollo/ MxFE converters
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FR3 RFFE for Wireless Test Applications DEVICES

AHEAD OF WHAT'S POSSIBLE™

RFFE Features Block Diagram Baseband
FR3 Frequency Range: 6-18GHz FR3 RFFE Board (6-18GHz) Data Converters
Bi-directional for Signal Generation and ctoe | Ao AOMVESIS e
Spectrum Analysis applications ‘ ’ 7 ' ' I ﬁ _
EVM <-50dB (Wi-Fi waveform) Sl e | — ADRESTS0 \iMicas e |
SPI Programmable [JESD’

10 Mixer
Spur Rejection for better SNR HMCa98 HMC994  apisios “CMVEBLE Hice1er
On board temp sensors for calibration ADRESTS0 o ﬁ S
(x2)
Includes Power management
TX Features Key RF components

P1dB: 27dBm

Transmitter LO nulling capability

RF Mixer: HMC8191
Tunable Filter ADMV8818

RX Features LO Driver: ADL8105

Noise fiqure: 3.5 dB
J Data Converters:

High Gain & Dynamic Range > RFFE boardis independent of the Data Converters

» Suggested Data Converters are Apollo, MXFE
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FR3 TX Measurement
Results
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TX Gain - Standalone FR3 RFFE s

AHEAD OF WHAT'S POSSIBLE™

Broadband Gain P1dB

6-18 GHz TRX Front-End, TX Gain 6-18 GHz TRX Front-End, TX P1dB
USB, LO =0dBm, IF=0.5 GHz @ -14 dBm, 8818 in bypass USB, LO = 0dBm, IF = 0.5GHz, 8818 in bypass
35 30
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P1dB: 25-27dBm
Gain >26dB *

25

Gain (dB)
P1dB (dBm)
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10 o

4 6 8 10 12 14 16 18 20 4 [ 8 10 12 14 16 18 20
Frequency (GHz) Frequency (GHz)

Measurement data on RFFE board; without data converter
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TXEVM - Standalone FR3 RFFE ANAQS

AHEAD OF WHAT'S POSSIBLE™

FR3 RF Front-End
TX EVM and Output Power vs. Frequency

B 5G-NR TM3_1a 100 MHz waveform w/30 kHz spacing, 1 GHz IF, USB . > ‘IOO M HZ SG N R Wavefo rm
» TX Only(w/o DAC)
35 10
-0 5
B
_ S —EVM
< _45 0 % —Pout
Better than -50dB EVM g
b \/\/\/v‘ )
55 -10
-60 15
6 7 8 9 10 11 12 13 14 15 16 17 18

Frequency (GHz)
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EVM vs. Pout(Standalone TX RFFE) Roevices

7 GHZ

FR3 RF Front-End

TX EVM vs

. Output Power @ 7 GHz

Input pwr constant, Pout controlled with on-board digital attenuators
5G-NR TM3_1a 100 MHz waveform w/30 kHz spacing, 1 GHz IF, USB

-25

-30

-35

EVM (dB)

-45

-50

-55

-25 -20 -15 -10
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5 0 5 10 15 20
Qutput Power (dBm)

EVM (dB)

-25

-30

-35

-40

-45

-50

-55

-60

13 GHZ

FR3 RF Front-End
TX EVM vs. Output Power @ 13 GHz

Input pwr constant, Pout controlled with on-board digital attenuators
5G-NR TM3_1a 100 MHz waveform w/30 kHz spacing, 1 GHz IF, USB

-25 -20 -15 -10 -5 0 5 10 15 20

Output Power (dBm)

» Measurement made on FR3 RFFE (w/o DAC)

» 1T00MHz 5G NR waveform
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TXEVM with Apollo DAC SRS

AHEAD OF WHAT'S POSSIBLE™

mE EE-22 R0 I

A: Strm1 OFDM Meas » X | C Strm1 OFDM Err Vect Spectrum

o -50dB EVM

O 7.1GHz Carrier @ Pout 5dBm
o 80 MHz, 801.11ax 10240AM

X D: Ch1 OFDM Error Summary « X | F Ch! OFDM Data Busst info
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FR3 RX Measurement
Results
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RX Gain - Standalone FR3 RFFE s

AHEAD OF WHAT'S POSSIBLE™

O (] (]
Broadband Gain Noise Figure
. 6-18 GHz TRX Front-End, RX Noise Figure
6-18 GHz TRX Front-End, RX Gain . LNA Enabled, USB, IF= 0.5GHz, LO = 0dBm, RF =-70 dBm, 8818 in bypass
LNA Enabled, USB, IF= 0.5GHz, LO = 0dBm, RF =-70 dBm), 8818 in bypass
20
80

18

<4dB NF

70 16

. Gain 70dB “

1z

Gain (dB)
NF (dB)

40
30

20 o
4 [ B 10 12 14 16 18 20 4 [ 8 10 12 14 16 18 20
Frequency (GHz) Frequency (GHz)

Measurement data on RFFE board; without data converter
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RXFR3 RFFE Spectrum (Standalone
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AHEAD OF WHAT'S POSSIBLE™

MultiView -~

Ref Level 3.50 dBm

Att 12 dB
" TRG:EXT1 YIG Bypass IQNC

Spectrum
Freq

1.0 GHz
Offset 2.00 dB

5G NR

Mode

Frame Count

Downlink, 100 MHz
1 of 1(1)

Frame

Capture Time 1.05 ms

1

BWP/SS All

1 Capture Buffer
I

20 dBm

-80 dBm

0.0ms
2 Result Summary

105.0 ps/

1.05ms OHz

9.83 MHz/

secesrome

EVM PDSCH QPSK (dB)
EVM PDSCH 16QAM (dB)
EVM PDSCH 64QAM (dB)
EVM PDSCH 256QAM (dB)
EVM PDSCH 1024QAM (dB)

-48.65

-14.66
-17.39
-20.92
-26.94
-29.19

-48.65

-48.65

8 May 2024
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EVM AllL (dB) -49.32 -48.16 -49.33
EVM Phys Channel (dB) -48.30 -48.13 -49.32
EVM Phys Signal (dB) -48.51 -48.50 -49.52
Frequency Error (Hz) 164.32 +62.00 0.00
Sampling Error (ppm) 0.00 0.64 -0.00
1/Q Gain Imbalance (dB) - - -
1/Q Quadrature Error (°) - - -
Power (dBm) 2.27 2.27 2.27
Crest Factor (dB) 10.31 1031

98.28 MHz |

5 Power Spectrum 1 Clrw

-60 dBm/Hz

-70 dBm/Hz

-80 dBm/Hz

-90 dBm/Hz

-100 dBm/Hz

-110 dBm/Hz

-120 dBm/Hz

10 Hz

12.29 MHz/ 122.88 MHz |

IEEEEle 1 (v 3EVN @1BWI®2BWIO3BWIO4BWI@S5BWI@6BWI 4 Alloc ID vs Symbol X Carrier
[ess 0 s

PBCH

PBCH DMRS PDSCH DMRS ~ (SI-RS

Auto Demod On¢

6 Constellation Diagram

Points Measured : 45850

EVM <-49dB

» RF =13GHz; IF out=1GHz
» 100MHz 5G NR waveform
» RX Only (w/o0 DAC)
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FR2 RFFE with Apollo MXFE B

AHEAD OF WHAT'S POSSIBLE™

Block Diagram

RF carriers 18-bbGHz ADMV1455 0.4-8 GHz VGA T\L’:F”:
Downconverter Sequoia
.y . ADL8106
Bi-directional (TX & RX) 18—5R5XGH2 ’ 7 -
4GHz iBW (tunable filter enabled) »— —
0.4-8 GHz VGA
EVM <-45 dB (40GHz, 5GNR) s sy (Mo o |
: e # R ¢ o >
Transm|tter f||ter|ng IS-STSXGHZ ADRF5740 B 4
1 i
Spur rejection capabilit S
PHTTE Pabiity TxPath - ot
22GHz

Calibration using temperature
Sensors

Data Converters:

Programmable using SPI » RFFE board isindependent of the Data Converters

» Suggested Data Converters are Apollo, MxFE
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Contact Information Lalbevices

Bhavin Shah - bhavin.shah@analog.com

Mark D'Amato - Mark.Jamato@analog.com

Visit ADI booth (#1239) for the FR3 and FR2 Wireless Test demos
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Thank You!
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