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RF Input RF Output
65 MHz — 6 GHz 65 MHz — 6 GHz
80 MHz BW 80 MHz BW

Calibration In/Out

Always keep the calibration
cable connected

Reference In/Out

Trigger
LO Connections
Digital 1/O Independent
24 channels In & Out
Up to 250 Mbps MIMO Support

Additional triggering

[+] KB A

1: NI PXle—-5644R #E1EE Bk

NI PXle-5644R &5 N BEVRFMHRITA? EXLER, BAZN/NRT A
FreeSMEESH M. BEFASEREMNRHEHFRIE, NI PXle-5644R
VST o IR B HEE BN/ NRTHEM A RUSBMET K. ARTRERE
FPGA Fri2 A EANRE AR B B A R SE M, {# NI PXle-5644R EiE4& RF
RYFRAE. BSUEFNHEIA L & 7= SR

BT B MREFUNRTEES, NI PXle-5644R VST S A E M IEXAT
AT RIER Xilinx Virtex—6 FPGA, X#HFMA LabVIEW FPGA 1EHR#{THTE,
1% FPGA EIZZE VSA #1 VSG &7 1/Q £S5 24 £HUBHRE 1L 250 Mbit/s A9
#7110 %, RFFAR. SFEF /0 HARS FPGA HARNELHES, FH NI
PXle-5644R B &€ TR AN SR 7R 12 & (DUT)IEH]. BE XAtk . ThER B 1T
k. M EXTLENBEHESFELSN A,

FPGA EK%44

NI PXle—5644R FPGA E-K81F Xilinx Virtex—6 FPGA. ErrhtEheE iR tEEdg
#2825(ADC). iR 85(DAC). TEE T RIERIET 1/0 Z&(PFI 0). #F 1/0 &
185, PCl Express # 0. PX| fitk8s. DRAM F1 SRAM,
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| REF IN
| REF QUT <

Baseband Clocking

RFINIQ = ADCs
RFIN Configuration<

Back
plane
PX1
Triggers

DRAM

<::> SRAM

RFOUTIQ é< DACs
RFOUT Configuration <

Vﬂ Vl/L

FPGA

PFIO

[

DIO

& 2. NI PXle-5644R FPGA E &
Xilinx Virtex—6 FPGA

NI PXle-5644R B&—HBFRGEREE . BFEEBHINEFESLIELN
Xilinx Virtex—6 LX195T FPGA, i% FPGA 5 ADC. DAC. PCI Express &%;.
DRAM. SRAM. PFI 0. #= 1/0 #1 PX| itk S EH ik 1E, RAFRITAEXH
EHESMAER Y ANER,

o EELERI FPGA &R

The Xilinx Virtex—6 LX195T FPGA & IX T HE.

Resource Type Number
Slice Registers 249,600
Slice Look-Up Tables (LUT)|124,800
DSP48E1s 640
18 Kb Block RAMs 688
F#F LabVIEW FPGA %7

NI PXle—-5644R #9 Xilinx FPGA E£ X ## H LabVIEW FPGA R # TR,
BT LabVIEW T AEMRRFFTHREER, FHE+2ERT FPGA HiE.
3 F1E% FPGA RITHIFEZ B/, 20 IXBHF B E EEFNINEE,
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NI 247 AF NI PXle-5644R (9 LabVIEW SEfIT0 B #1{%88i&31 VI, TT#HEIHA
FIRRIEITTAMTERNE, X% VI T AT A A ER FPGA AR EX
(20 PC MSCHR1ER S ) A9 LabVIEW REDFFIZTNREL BV ITH K, WEE.
RE. £, BFESLEDOSP)MEYL (ME3HAR) . MFETMEZAT
NI PXle-5644R VST SR FMES, TJEE VST RHEMERE BRENE

VST MZ& I

NI PXle-5644R
©
Processor ‘
User Application FPGA
Simple V5A / V5G Sample Project Top-Level FPGA VI
Instrument Design Vis Instrument Design Vis
Configuration Configuration
Acquisition Acquisition
PXle
Generation Generation
DSP DSP
Synchronization Synchronization

[+] KB A
& 3: 5 NI PXle-5644R GE1EXT v/ LabVIEW SEH#IHTH 7T #5% 11 VI
A

NI PXle—5644R 7 FPGA NE& L/ s, FAF4hp T BF ADC. DAC F14H
* FPGA Z BRI AL 54,

RFERS

KA SRR % 120 MHz, 3 BESHEIR(PLL S M. TRUEFHREE TCXO,
NI 5644R REF IN BE #hiEiEsssl PXI_CLK 10 4 PLL B95%15 S, WE 4
From, SRAEERTSREIAET] DM RF IN 1 RF OUT A LO RS %E 5. &
SRR SR E E H 120 MHz, {BiB1d FPGA MIERAY S $UEE 14> $diEL
DSP VI T INSEE & 7 $4RA 1/Q HIEERE,
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20 MHz

TCXO
. A DS
Reference Sample

3 DACs

REF IN O Clock 120 MHz &’ Fanout L3 FPGA

L

PLL Buffer

e RF LO Reference

Divide
PXICLK 10 By12 —){.;;?REFOUT

PXI Express
Backplane

[+] K ELA
4. NI PXle-5644R F1$#1224
FPGA B¢

TRIE T FPGA HHIRTEH, BRiZETsRILSN, LabVIEW FPGA A ETERBFAE
PEES iR

Name Frequency (MHz) Description
Sample Clock 120 Reference signal for the RF IN and RF OUT LO circuits.
Sample Clock x2 240 In-phase with the Sample clock.
Sample Clock %3 360 In-phase with the Sample clock and used for some DSP VIs.
40 MHz Onboard Clock |40 Free-running 40 MHz oscillator.
125 MHz Onboard Clock | 125 Free-running 125 MHz oscillator.
133 MHz Onboard Clock| 133 Derived from the 40 MHz oscillator.
200 MHz 200
PXIe_CLK100 100 100 MHz clock from the backplane.
DIO Clk In User-defined, €125 MHz |Can be externally supplied by the user on the DIGITAL 1/0 front panel connector

[+] BRE A
ADCs F1 DACs

NI PXle—-5644R {# FiXi@i& 16 iz ADC 1 DAC, ADC #1 DAC 1 B YR $hsi
F 120 MS/s, Bzt 80 MHz B Z# 5 o] Bal5 FPGA RERAYRAFAT £
TR, ZAREFNTFIRUE -5 F ADC 1 DAC £ R, M
AR ERMAXENHBEMLR, RFIN F RF OUT IQ B R4 T FPGA B9
E—NAFehiE, BITES M EMER, JESSEMIXMEARYBREEM
B

PFI O
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PFIO 22— 3.3VvLVITL. Nap@AEF 1/0 O, PFIOBE ATHMAs=HmA
WIS/ E4HY . {BRTF PFI01/O NEGFEEEEST FPGA, BrlAel @it
LabVIEW FPGA 4#2, XJ PFI O MTheEtfTECE, UERIEHRANN BT K,

= 1/0

1T VHCDI #% A 8358 NI PXle—5644R B9%1= 1/0, At E3E 24 £W )
LVITLEF /0 %, BBEER 4% (RE6iw0O ), FoIXENimO#HITE
MEE, 87 /0 st 8 A sE H 4. R THATRESE
SN EELTF 1/O B9 PRI 1 F1 PRI 2 4. BT T 10 NEFEZEREZE FPGA,
Fr A o] @IS LabVIEW FPGA 4R#2, STEANET /0 OMIheE#TERE, M
ERHRIN AT K.

L L FIRT

NI 2 ZFho] HAEE 1/0 E B MNESFM, SFEIZESEMMHFERES NI
PXle-5644R #15 1/0 ILECAY B EX 5|, FHoJ{R$FF 50 R L&k INE, ~NE
WAFE AEH A VHDCI 245 .

DRAM #1 SRAM

NI PXle-5644R B3/ DRAM &, &ikA 256 MB HF o2 Bt A HIRE
K 2.1 GB/s, 1\®id FPGA o] £jdif[a)&4 DRAM ., iZ DRAM HhEFi@ A%
B, EBERTHEBFEMNEEIEEXRENER,

B84 2 MB B9thE SRAM, &AERFME NEIEEZ 554 40 MB/s 1 36
MB/s, SRAM BT RBRANTE, BERTHHES N EFHER, ZEEYULEF
HAENmEIEM FPGA #1578 B

PCIl Express ¥ 0

NI PXle-5644R Bl & —/—R A x4 PCl Express # M, TTHT DMA £, o]
HwIZ /0 MRS 2 BIER.

e S

NI PXle-5644R B F—NMEE1 RF s, hiRARD . SHMEETE
iz es, AT ERIZWSET, WA RFESBEBEE RIS, ZAREMUT
ZghEREISS, 0 NI PXle-5665 #1 NI PXle—5663E VSA izl as, B
ShzNEREAE, SEXERSETH L0 MXERTHEETHAANRFES
FUSIR, MAEEIERFOIE IFES, 2010 3 20 MHz,
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WMANESKSETRIIFD AEAMER(QnE, HPHEARBEF 5
R/T% 90 B, AJF 17 QBRESKANHTHEFMIEE | Q Bk &RE
BHEER 1M QEERFETREES. BS Br 7 EEXHT PRI
e EAER

1Q Demodulator

| data
A
t DSP
-
| 1-j@  |—» Reconstructed
Signal
A Q data
Baseband
Section
Fs
FLo
[+] KB A

B 5 FELL (FFH ) RHZLNER
TR (M) W= LH

SfEghEARMAL, TEARBVERSZHTELY, mElRit. KA.
RUFENREZEE, FUTATOBESESNWIBE, Al BREES
win. BEEA LO BRit. ERRITMERENHERTE, UTHH
AR R ML

1. W, RN ADC NEWRSBFARESTRENERLR, ANMIEN 40%.
EAERNXENIER, BTEERRMEREAD ADC, T AVFREH LR
REFI SRR A 80%. BEBEAT, AT FHFRRRHRTIRE ADC 7
KEFEIFN TS ENZATEE(SFDR)FEMEEL(SNR) M8t . FBEIZURESERFE
£ ADC MEEMIBA T AWERMN®ER, MYTREEN ADC M=, #
XA TR ADC HRE.

2. BAHIRFR (LO) » AT ZBENKRGEZHASHE (MIMO) KZH

THREKHUEE, FEHLZ LO HAVRER, SEGINZARMFEAL
NLO ML, FEARMPNFTHZEAN LO MEEARFRKERRSGEE
MEREE,

3. BRI 5N ER R, TEXARMEMAENE RN RF &It ELH

LOf55; EF/EAB R RF M IF EiKes; TENRBNTEDERGE,
M EIRITE AEE
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ZTER (T E=RmiEadka

BRSBEAEMAETREZME, BENEEENLEILINEBERENEF S, N
PXle—5644R @13{# F 1IE 22 & M A F5 S B o] R 1Z 0] &,

BERBEEESHMEMN S — kK. & ZIF EWHEHTESE 0 Hz ESER
SERERMNMEDE, ZAEGFETEEXRERN TRATE. HRELHIE
K B B SRR RIS A R AN, BEEENXRESENFRERZE
SENERRESE, REEHFAHN M QEFERTNBARE T IUSHER R
BIE, B4 L0 MERLNAN AR E, HizfT NI PXle-5644R B
A FERS T L B s EAZ R RS

BB ESEE
NI PXle-5644R S ITMTRZMMNE 6 Frr. ZIERER T RASHE.

TiESMERER. TRRNRESHARR. KERIMEFIRESS. MnBEM
RS SR U RARERE FE— MR (=5 ) #iT8R,

CALIBRATION
SYNTH Bards (GHz)
CLDES - 01 O
Q108 - D& K3
oo 65 MHz - 375 MHz
BonT 75 MHz - 3.0 GHz
o7 an 3.0 GHz - 6.0 GHz
4.0-50
1Al Pras B0 ED Attanuationd'Galn
TX CAL IN npU gl rafmip
‘l_Ll“' Cascade
o1 —{DEMUX| MUX »
HO

[+] AE A
6: NI PXle—-5644R JEIL 25 HE /&

EERERARE 8 FHRBHHBIRERNARER, ZRERTATFER
LR L RERE, EHERSKALERTEERNGES. EHITTEAMERKIY
EHMESEIER, RIEFEESIERFESLAEEHRP—FER (H=
M) o SMRERTBTIEERER, NERAEEMBEAL,

ERSRBREE S PESRER, TRHEET 80 dB MR Hr 1 dB Hit
Tk, RFBAN AC #E, =D o UHRAE MR — R BN AR BT
I RENZSE B AR E R 5

RFBIREAEAAIRE LO ( KibIsHe% ) TSP T LM EEE S LO K.
EAR— LO RN THRAUMTHNESXELAB+OER, MSWAZRT
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(MIMO)R %, HERZEER, £ZRE—1 LO B9&E NI PXle-5644R RF &
EEE R LB R A RF 5K,

TN EEESEHEEEZHE E Nl PXle—5644R B9RER ADC BiE ., iZ ADC
WBIESTE 120 MS/s MK 16 (AIsASSEE N EHEINESHTHFL, BERE
% ERE FPGA #1TR%4AME, REEEEEN.

TR

NI PXle-5644R ZINRB EIF— N2 R B IZEZR(1/Q T L. RFIESKBMEEE
B9 LO SME TEME DC, EFETESUHTERFUUERSLIE, 2597
SCIN BB B 5 e Y B B D] B R S 3 R A I K. LO HRER/ ML SEERAD
FLO MR MAE T BT B ERXRIELI, 2B RERE23 i, FI%E
AREFESHITUAT RS RIE

& IF EXFHERER

K IF ZW=RETER IQ MARN A —MElEXE, HERS5E 5 BrIE
IF ZWs1EE. S IF WS TF, LOMERNTRAFESHMECEZA,
1 IF ZULRE A9 LO MR T IAFIE SSEE 290, XESE DC HEARBFMNTT
X BN BASFEEBDS DC HEXHREIR, 20 DC RIE. 1/f BE UK
DERTHET ISR

PUE IF 3R 1E NI PXle—5644R ] 323 LO IAFI A =5 AX WA ThEEAY
BE. MBFBAMBENTEERIREMBESTBREERIGERTE
7 LO SRR, iZ AN, 1] IF ZRENHR AR T2 F F1EE ADC
FHRINE IF ZEMN—F, NI PXle-5644R ] %51k 80 MHz 895 283 A
o R DA EREENTIN 4 MHz S22 45, FOMARI A S SE T
F3 80 MHz 3> 1(80/2) — (x= 2) MHz, EH xR FIEROEFIEIEA

RiERRHRN

NI PXle-5644R VST 8 RF KXz 28 1E 2 MATIES. 1 DNEESFAEMUK
M AnE S EIEAELR, HIEERTE 7 Fx.
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Bands (GHz)
[LOES - 0,108
0109 - 06
06-1.0
xa 1.0-16
65 MHz — 3.6 GHz 16-2.7F

3.6 GHz - 6.0 GHz T-A0
4.0 510
5.0 - 8.0 Attenuation/Gain __%_‘ ACDEH BF OUT
‘lll"‘ Cascade
. RALLK
; FH >
S e

b1y —PE
[+] KB A

Lo

DEMUX

& 7. NI PXle-5644R % %28 /&
RisNESERE

NI PXle-5644R Hfy 2 MEHIZES NI PXle-5673E VSG F{x FEYiAHI2E48E
TRIEAR B RS R XS AR NG 25 L&t 47 7 ko NI PXle-5644R RF %1488
BRE 2R 4A 5 RF s8R R IREREMER, [A 8 £ RBmimia kK
FAERTE, WE 7 Fimo

Kz FH RF ESHARIKESRIEER, 1ZRREHE 3 P RBERRE. 1
DR ARRRM 2 DEER AR RERECHEESEHRHETRME, ¥ RF
ESUIRE] RF %yt 50 & 2 R0 AT EARE =R

s

NI PXle-5644R RF Zixf3 2 EE 1 MTEEHESMADC ETMACERE
K LO $K RF 5 SMBEREIZEER (1/Q) LTS, ZFEMAELN BT
HYE B T B R S RIS SN H I K. LO Sttied/ o BIHNEIF LO tiRm s
RE ORI TR IE AR IE S, ZBRRE T, FITEN CW k4285 VSG
T E

RERBREEE 4 NESRAEES, TRMEEE 100 dB MR X 1dB $ift
T SR/BEMSUIRESH, BEM 1 DM TIEEER KRR,
RIERRIBZ AR AV RAB LIRS LO ( AMiRSHaR ) TR S L amEkE
BALO K. XTF MIMO RGekik, EAR— LO JBEX T AR MHETHIE
SToBEM. HEMZEEN, £ZRF—1 LO 8 NI PXle-5644R RF &/ i
B EE BRI RF 5K,

A TR R R R R
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R IE R R RTRIEESHRMEHIGTIARBMS) MK Z B NEREL, £ CW
ET¢E%%E%1D%EWI%%S&L%%%E%E%%$HRM&W$
FEURIETNZR/N 3 dB, HFIES ( LHZ OFDM ) KBFEEARMIKIERE, kY
A 10dB & 12 dB,

VMEENESEMNEEN, BREEFY RMS WEMFIERZERESTHE
2, NI PXle-5644R o] XA R L 6 dBm X SiA 12 dB #YKIE
F&, #H 6 dBm KRG, ZEZBLEHRERERRIFLE. LHF
EFRYFYNKRIGEEABY 6 dBm FEAESHRERZNEEARTET
12 dB B, B oJge R EEIRMSEA NI PXle-5644R B IR R IFE L

B A HRHRR(LO)ZEH

NI PXle—5644R HI$ZRSEEh 65 MHz & 6 GHz, FF o4t/ F 1 Hz FyiEE
BE, ZATBEEST LO ZK K/ FPGA ELIAYIREF#AL DSP,

AR LO HrrtE:

1. BESHERETE 4. 125 24 MHz K
2. DRI HERETE 200 KHz T, ZERTREEXERBERFES=4E
BEZREES, 1ZIER TRRIARIETRE K,

NI PXle—5644R & %88 LO %38 120 MHz Ry gt N STABIR (PLL ) , IZBiHEIR
BIE3 MRS A 2 E 25GHz, 25 FE 3 GHz UK 3 & 4 GHz IR E1=H|
&%8(VCO), MAFEHHES/NT 4 GHz, HEIESHHDIBREN I, %
M, NRAELERESHA4ZE6GHz, YFTES BV E(ZIE (2405
EER) o BTREN—NTIINGERNIEERE, NEEFSERBBRIEE.

ARE—EEGE, FSBEUBRE—NRNIBIIMNIIREE, EERTHEEM
AAETH MIMO REF, ATIRS MIMO EEERMEE, ASE Rt BiTROE
ADC f LO BR1Z# TR, I 8 Fir, LO SRS HANE S RBEMTIEIE
KRS RRE, ZEBENTRIEERS NI PXle-5644R RF 2 s8f A %%
Hr {5 F A9 B K 2R 4E R o
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Bands (GHz)
Q0ES - 0109
0108 - 0.6
?'3 1,0, LO to Rxor Tx
16-27
27-40
40-50
50-60

DEMUK : MLIX LoouT

DEMUX . MUK
o LEL
5

[+] KB R

& 8- NI PXle-5644R & /47 L O i/ZHER
ol

MEARFES5 LORAER, ZESKEEkRE LOMELE, Rt LOARER
RFMELEE+HEE, i VSA BEFEANBNEM GRS, BEESRAR
MEZNBE ST, NI PXle-5644R o] BT a8i&it, HiFS AT UM
LB MERHBEA . ZA TR NI PXle-5644R 7E{L 28 FER B 5
KREENLH RN EMSEE,

NI PXle-5644R B3E 5| =Fh ARG PLL HFE1E T, XL AR = A ETF
HRIIE = AR E BT E) .

1. B a— B {RFUEIRER 8 (250 us)FE 5B RS

2. HEWHR—hEREME(500 us), SEETEEIEMANEMERE, K
HERETE AFEE (500 MHz S E/) ) #7004k

3. KHR—MIAEAIRE MR ESHSEIRERBE (1 ms)

YN E RF ARER (40 802.11ac FILTE ) , BEEIWFHAPEH LT, B
REFEZERPERE, BT MDEFRETRILEN. St EREE hE®
. B9 BRTAE PLL wEEIMAIAENIRE, B 10 B 7T XERAFET
BT A E SR AR LIRS
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—65 |
e ~-- Low Bandwidth
_80 —— Medium Bandwidth |
— High Bandwidth |
-85 ™ 9 i
N 9 \\
—95 X -
§ -100 e SV 02
o "‘--...____.._...-.\
S _105 SN
2 -110 S
Z -115 NN
N \\
2 —120 SN
% ‘\ \ \
£ —125 o
o NN \
-130 N
LN
-135 NEAN
-140 AN \\
~145 b N
~150 —
~155
100 1k 10 k 100 k 1™ 10 M
Frequency Offset (Hz)

F 9. EJEH) 24 GHz 1571 E FIELH 5
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—65
—70 - — 1GHz

75 N —--= 2.4 GHz
80 4~ —-—- 5.8GHz

Phase Noise (dBc/Hz)

—155 i I I I
100 1k 10k 100 k 1M

Frequency Offset (Hz)
[+] MRE A

B 10: (EFFPEPLL HEETEL THERLFHEITIERE: 1 GHz, 2.4 GHz 7]
58 GHz

B

Fik NI PXle-5644R tR-R7EH | R E MR MIRER # 1T 7 B HRRE,
MUY E S BTRIE NIST T REREE/KFEMNRAEER, SN RAD
ABMESE . WED LO BRIEE. SMB LO BRiZI8a . RF M AIES M RF f
Higas, A7 NI PXle-5644R KEIAFIHSE, BWER—F ( RERRIE
RERME ) I KA.

AR
NI PXle-5644R SO T — & AT RF SIAF RF & > S B R 1R, %5
ZOEH SMA-SMA FREX LM ERAERA (CALIN) At (CAL

OUT ) BiAREERR. BEABMRERERNITHNEERZELS, SUBEEA
KAETNRE

BB
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oM S IRER E LBt 5 BEREGS O, BiLETERE, BEMNRRS
BEAE NI PXle—5644R B9 LN ARIEF R RE, ITEBRETIRIEFNNRERE
S REF ITAMEAI L. BRVERITIFE LT NI PXle-5644R S5k KR IERE .

o LOBRIZI®ZE
o RFIAIGEE
o RF#Higzs
« RF#A LOMt®
. RF#HE LOM®
o RF AN H
o RF HH g4

RAES NSRBI — MR E R XRERNBASFURE-— M RENRE, &

F FRAERBRENABMENNE, BNEESENERNAERE. SRARE
RKARZE NI PXle-5644R B/ N KM A RURFMEENETRREZ—,

T—%

WE M LE I

BET mIFEMHNTA

THTES
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