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Mixed Signal Front End (MxFE)

AHEAD OF WHAT'S POSSIBLE™

T——o0——o— AD9081:
l . Joey—9~ Quad 16-Bit 12 GSPS RFDAC and
SERDIND: i l | oown N Nt | oac ouT1_P Quad 12-Bit 4 GSPS RFADC
zi:ﬁ::z : Ré‘é‘iﬂj ) CFANNE{SETOANL:NPD g R%&ER - gé:;‘;'?ﬁf&ﬁ{ | :j:: %E\ ’K%iﬁADC/ DACE4Ch$*§{b
e "~ _ Lo | " oae = 4x 16-bit DACs: 3 GSPS to 12 GSPS
ceronr- || - [B 5| ro~—danr = 4x 12-bit ADCs: 1.5 GSPS to 4 GSPS
y - " = B®K7.5GHz ORMESZEAEM - BT Ik
e I MxFE - BAESEEIEL.6 GHZBW (Quad, 12b mode)
«—{ ADC Y| 4 - | -
AREY i SJIVFIN> REIFERKICHIRT DES NG
SERDOUTO: o 1 - ADC ::11‘: " 8ChO)DDC/DUC (Dlgltal DOWﬂ/Up Converter)
ol I T W ol M e | = REESENE=Y —EHENE
e rooure: N i |k “] Apc 2l ZERNDS A = > IR EEHERE TR
) ) S On-chip PLLAE. ~JLFFv T EIHAEEEAE:
ecnore N v oo 15 mm X 15 mm 324-ball thermally-enhanced BGA
l‘ i;'g sPI CLOCK RECEIVER S;%CE: y

]
Ry
;

ISET
CLKIMN
CLKIMN
CLKOUT+
CLKOUT

SYSREF
SYSREF-
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MXFE_ 77 =)

Number of
DACs and
ADCs

AD9081
AD9988

- 4D4A

AD9082
AD9986

- 4D2A

AD9082

- 2D2A

(ECCN)

AD9988-4D4AC
(5A991.b)

AD9081-4D4AC
(3A001.a.5.a.4)

AD9081-4D4AB
(3A001.a.5.a.4)

AD9986-4D2AC
(5A991.b)

AD9082-4D2AC
(3A001.a.5.a.4)

AD9082-2D2AC
(3A001.a.5.a.4)

Max DAC
Rate; RF
BW

12 GSPS

12 GSPS

12 GSPS

12 GSPS

12 GSPS

12 GSPS

I 3
— X

Max BW per Tx

1.6 GHz at
12 bits;
1.2 GHz at
16 bits

1.6 GHz at
12 bits; 1.2 GHz
at 16 bits

600 MHz at
16 bits

1.2 GHz at
16 bits

1.2 GHz at
16 bits

2.4 GHz at
16 bits

Max ADC
Rate

4 GSPS

4 GSPS

4 GSPS

6 GSPS

6 GSPS

6 GSPS

Max BW per Rx

1.6 GHz at
12 bits

2 GHz at 12 bits

600 MHz at
12 bits

2.4 GHz at
12 bits

3 GHz at 12 bits

3 GHz at 12 bits

Data Path

Bypassable
(Full CVT BW)

No

Yes

Yes

No

Yes

Yes

Analog
Loopback

No

Yes

Yes

No

Yes

Yes

Analog Devices Proprietary Information ©

No

Yes

Yes

No

Yes

Yes

Customer
Application
Market

Coms—WLS
TDD; cable
mmWave 5G

All markets

All markets

Coms—WLS
FDD; cable
4720 SB/DB

All markets

All markets
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RF Bandwidth
(-3dB)
Tx/Rx

Tx: 7.5 GHz
Rx: 7.5 GHz

Tx: 7.5 GHz
Rx: 7.5 GHz

Tx: 7.5 GHz
Rx: 7.5 GHz

Tx: 7.5 GHz
Rx: 7.5 GHz

Tx: 7.5 GHz
Rx: 7.5 GHz

Tx: 7.5 GHz
Rx: 7.5 GHz
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20> I ROEKRIEICKBIN—-RDITF - VI b

DI 7t —{E - 2h1k Ting ontot|-{sonaprocesin

= ADC/DACOATERDER DA

K YAV ILID SHEETH DR
VIV =232 ([CHIETED

» \= RO FPRIFTRVI NI T 7T B —brlEE
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MXFED4FE (1) : WEDDC/DUCOEF

2ch)

Digital Domain

7/

491.52Msps 1/Q
BW= 400M

491.52Msps 1/Q
BW=400M

491.52Msps 1/Q
BW= 400M

491.52Msps 1/Q
BW= 400M

491.52Msps 1/Q
BW= 400M

491.52Msps 1/Q
BW=400M

491.52Msps 1/Q
BW=400M

491.52Msps 1/Q
BW= 400M

491.52Msps 1/Q
BW= 400M

491.52Msps 1/Q
BW= 400M

491.52Msps 1/Q
BW=400M

491.52Msps 1/IQ
BW= 400M

491.52Msps 1/IQ
BW= 400M

491.52Msps 1/IQ
BW= 400M

491.52Msps 1/Q
BW=400M

491.52Msps 1/Q
BW= 400M

ﬁ SERDESINO
OHz "”

NCO=-200MHz

SERDESIN2
&

NCO=-200MHz

NCO=+200MHz ‘

SERDESIN3
— 1=
SERDESIN4
_ seoesme o
[ -0— ]

NCO=-200MHz

e om

NCO=+200MHz

ll 47GSPS

+—| st

— BT

NCO=+200MHz 147GSPS
SERDESINI @@7 NCO= 1100MHz

OHz

11.8GSPS

16-bit o
DACO 4 o

¢ E—

ﬁ NCO= 1900MHz

OHz

— 814

f

11.8GSPS

ROna =

‘ 1.47GSPS
SERDESINS -
— ot 4, 'z‘ NCO= 1100MHz

SERDESING

.

G-

T
NCO=-200MHz

o
+

NCO=+200MHz

SERDESIN ""
T

SERDESOUTO
R

NCO=+200MHz

OHz

ll A47GSPS

o

(o=

NCO= 1900MHz

5.9GSPS

44

NCO=-200MHz

SERDESOUTL
b -

SERDESOUT2

e

:

NCO=+200MHz

NCO= -1100MHz

NCO=-200MHz

SERDESOUT3
OHz -

SERDESOUT4

-

.
?

OHz

NCO=+200MHz

4}

¥

NCO= -1900MHz

OHz

5.9GSPS

NCO=-200MHz

SERDESOUTS
- -4—"—3

SERDESOUT6

B
2

NCO=+200MHz

—

NCO=-200MHz

.t
|

SERDESOUT? ‘
- .

®
I

o
g
>
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NCO= -1900MHz

OHz

12-bit O INO_P
@ RFADC®__ o ,NLN.

(400MHz iBW/band x 4band X

e h-
OUTO_N

15GHZ

el h-
OUTO_N

15GHZ

15GHZ

12-bit O INO_P
4 § b
RFADCY— 0 1w . .
NCO= -1100MHz r
4
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Analog Domain
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MXFED$FE (2): High-IF = UK JO> FI2 R ANALOG
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MxFE ADMV1018 —~ —
X EELITIROAHT®

AD9081/AD9988 (4T4R)

|
: I I I
I : | |
l AD9082/AD9986 (4T2R) I : :
! I i| ADMV1013 (UPC) |
1 | |
| - & -
m |y ; 9| 90 |[! ' !
AL Nt || Dpuc > ! LPF [ 1y | | 90 | i
o|! | [ 1 |
] : Nt DUC > : : ' J X I
o : —— R ; ADMV4828
: N1 DUC > 4423.68 1 . Bchx2pol Beamformer
I ; : 275-284  36.3-37.2
I ’ ! : 1
I Nt || puc > \ : - \ - RN
1 ! i i
FPGA ' ﬂ : ! i K —O—%—m L ooOoo
| i ! ]
| SN H R t ﬂ:@l =g (DO OO
: ' 5898.24 I 31.9-32.8 GHz T xOH 0000
I N DDC > ' ! !
I : : : : L Antenna
I 2
i Ny, | | poc > : ! | ADMvio014 (DNC) ! X
m i | ADL5565 | | :
o N| DDC I ADL5569 I -I |
§ ; | | | >< |
2! Ny || DDC > 4<~ LPF [ r?y% : [ 90 | \ :
| | | |
: I I X I
| | | | |
| | [ I | X2/x4
|
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16 Tx/16 Rx Direct Sampling Development Platform

“Quad MxFE”
4x AD9081Z= 5%,

ADF4371 on-board PLLs/HMC7043
FPGA Xilinx Virtex UltraScale+

VCU118 Eval board(ZXd /i

RF JO> IR
= LNA XU BPFZ S

HDL U D7 L >XAFHA>

LibIIO/MATLABH 5 D FHIFEHNC Xt

FMC+

1 HMC8411

Tx Freq Range Rx Freq Range

ADQUADMXFE1EBZ 0.1-4.0GHz
ADQUADMXFE2EBZ 0.1-5.8GHz
ADQUADMXFE3EBZ 0.1-5.8GHz

2.7—-3.7 GHz
0.1-1.8GHz
3.1-5.8GHz

10 // Analog Devices Proprietary Information ©

O
o SYT3ETD> )
O ~ -
JESD2048/ Digital Transmit Channels o g ).- 3€ X \/J;_)
% Tx Lane JESD204C |=| 8 Fine (Channelizer) DUCs & z =
Link Rx 4 Coarse DUCS = DAC ).- 3¢ \ 9
O ——
o oe STTRERTD> )
3 -
O e T =
| oo >93] << Q
O il < = . < = -r"' 4 !
A JESD204B/ Digital Receive Channels [+ ADC ).- < Ei ‘ O
Ka Rx Lanes JESD204C K—=|  8Fine(Channelizer) DDCs — =
Link Tx 4 Coarse DDCs B o ):. 3 ’,.---.\ ‘ Ei < @
-l ! e SO T3E]- <1<
& g:;mg, External Clock E‘T
' Injecti ADF4371PLL
O O—0 b PLL
l $ SE RF16 I‘—_®j- . bL“d
w mbe:
T — : ‘*] B | oo s
w -
N 3 E L |RFAuX8|+1, 2'RI External
SYSREF Request Clock E| LA 500 Mitz
A Y | Buffer Q—Coupled
K FPGA Clocks and FPGA SYSREF HMC7043 Y
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] O P
[202 1%&»@2 arSDR7™ I\ ] @ FPCDAQ:Data Acquisition System

] (35 IDAQS ipAas BLN4rO ( o e o =
L) 5 Il
T E;k g '
Uil

2001 RIEL T—H2REEE BFRRTERAF—F

— SORF— KEt => JWEWEREFHRE LEED
Zynq &ADRV9026TRx9‘-yj" R— RBH => |BEFERAEGTHRE o 44t

& XILINX. ZYJ\JCQ = e 20194 Open Air Interfacel 250
TRX Wireless Test Set 20205 & ESEMICOMMELSDRIEE M A B 5%

(17

OP E & mAT!IEACE IN— b F—13%
5G SOFTWARE ALLIANCE u [I-;E\I}\II(-)%% § XILINX

— AHEAD OF WHAT'S POSSIBLE™
SEMICOMM

Test System Solutions ALL’ANCES '




2. 2 B KEAEBZESE B5G/6G Massive MIMO =>2F v )L ! ANALOG

DEVICES
o r s _ _ oo
3 = 1) 3 (28GHz,40GHz,66GHz) DMIMOBIE, - Eil@EH =S F v o Rl oz ARARDAFT A 7
FAZ VI ANT UTF. RFERR ., SDRER, ESMETO5 S LEIRH —nn%@ﬁﬁf )
<P Rach:UE> RF < E B 16ch:RU> BA. RERRATY Y
Mif cne 4c¢ch Tx/Rx 28GHz . e \
e 2 IF —' _________ -—' ::] 66GHz .
7cu102 || AD9081 5-5GHZJ§ UP/ = ppy =< oo 33;1: ach.{-r| MFE N —1@|>E|~~ NIC-PCle
EPGA MxFE |~~~ _“Z;c_h-“i 23‘:\: _. LNA ,_.::] EIZ_% ] //,/’ Gen4, x16
i * "".} :'i'i'i'i';"' _____f‘_c'?_--—- MXFE FPGA 37GB
=l §C] |
MEM mmme | ach

see==TH+~ . o S S mEee TR s
£ : - " MXFE 100GbE
DeskTop PC J__iEIEEE 2 16ch “J e X E\ NIC-PCle
\ J EEIZﬁﬂ;k— " & ANT. - VCULLS Gen4, x16
§\ AN N h N
4ch, A/ID, D/A, 245.76MSPS ”:Fﬁm J 7 '\75\ Beamforming MxFE M/B Intel
= 245.76MHz x 16bits X 1/Q x 4ch FTELTLS! " cPu
= 4GB/sec Data Speed Quad-MxFE SDRB FCL
g J
RadioVerse . 16ch, A/D, DIA, 245.76MSPS
i85 ach> Ho#4<oxa—7J = 245.76MHz x 16bits x 1/Q x 16¢ch
; ER=RC Y =y =
) - EBEEZE N MATLAB#ZAR = 16GB/sec Data Speed
CH%& : 4Ch TX/RX ""'l"“ — 4O R EGEeaen D . e Constellation of detected data subcarriers
|FJ§]5&§Q : 5.5GHz r . » - » - %iﬂ%{iﬁ)
i 400MHz# 18 Max. o 7 CHE - 16ch Tx/Rx
$97°Yu8° . 245.76MHz == ;) * " ® IFEL - 3.5GHZDH
Eﬂﬁﬂ#%ﬁl : 30*’)(12(38)‘ T FPGA) ) * » - -» - ] ' ’ oy
DeskTobPC : Intel i9-10K CPU i 400MHz% 18 Max.
eskTopPC : Inteli9- | « . o = #7005+ 245.76MHz
> R SCEREFR] 0 0.25%)(4GB A E!'JFPGA)




3. &HEE: HBH#HKR—FZHE

[2021¥ﬁ§znnSDR7|-\ I~“]

B ) iDAQS ipacs BLN4rO

----------

€ XILINX. ZYNQ Dave

UltraSCALE +

¥
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X ADRVOO26(HEEEE N TENI=F v T
ZDF v TTHRIEIXHEFETL=A,

LaL.

1. EF v URILOREHLE L LB,

2. 1054735 )DYHR—

A [\

1N

3. ZynqTETTHY—/N\—T0I5LD
YU TIREN SN,

ZZT,
J)RAY Z[ETES
Quad-MxFE S (i 7R —

FZER L TIERR !
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KERIFACT I TEMNTR. TDFEFEMES.,

} REE+RITRHT S,

Ik _ . EHihfE -

AD9O081FHii AR — I : 4ch 4GSPS ADC Quad-MxFEEEli/R— K :  16¢ch 4GSPS ADC
4ch 12GSPS DAC 16ch 12GSPS DAC

ZCUL028Ffi/R— F :  Xilinx FPGA, Linux VCUL18EHMEA— K :  Xilinx FPGA, Linux

8 A & 8 A
AN At NN R




ASIERHEIET . VIO RFABRESINTLS ANALOG

MATLABOH > F)La—KhaH Y.

NTUORTLEHEENRkKS!
(RFEBZF% <)

AD9081/AD9082 Zyng UltraScale+ MPSoC
ZCU102 Quick Start Guide

Xilinx ZCU102 Rev. >= 1.0 Switching
power supply —

@

Power
switch

ADCO.3

ia

N ——

Ethernet
connec tion

\

50 card with imoge : DACO..3
FWAD'-"O ’ pu?hm!
+GNURadlo @\ MathWorks

PC running ADI prototyping Software
OF Customer test code in MATLAB,
GNU Radio, C#, Python, others
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MCS(Multi Chip Sync) T16chDIEF DRI N —ET 5, 4GSPS,16chHEEAT 5 !
MATLABDYH > F)La— FZEFTT 51T, #lFa——705 5 LIZHAAD !

File Edit View Insert Tools Desktop Window Help
Nede Q08B KE

o 1500 ra - After Rx Calibration  Indiv {ﬁ *E b? 5 -c\ l'\ 6 !
26214
1000 i 19661 = /
oo (MM JHEHHEAN 1107 o
g 6554 ﬂ‘ ‘MUH g 4 Figure 6
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