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1 PEAL LR
1.1 &4

AFE7952 283 # 2k DU RILIEIE . DU 2IGBIE A [ R TE (AT4R2F) |, JEEERL T 8RR (PLL) Fl &%
PR as (VCO) , H T4 s e as i 80 . AFE7952 #8146 T )\ M4 JESD204B Fi1 JESD204C FrE (1) 5 17
PRAfE 2% (SerDes) WA 2 | B AR LLEIA 29.5Gbps i FizfT , Wil ik FPGA )2k (FMC) &
B RIE NS 8

ARG VIR (EVM) IR 46, T IPASEE A (T1) 1) AFE7952 L U IRAF I R 45 A H P HRFN28
T IERIBATPUE R B EVM Frk LA IR A IR . AFE7952EVM G136 — AN 4P A e 77 %=, R 5.5V
BHYEAL . U AFE7952EVM THALE BT |, R/ A iR (SMA) FZE 42258 i 55 At AN A% AL T EVM T
S B (10, 10MHz ) T8¢ LMK04828 Ik 4% s A4k % &% (VCXO) , W2 LMK CLKIN (SMA J19)
RSP PLL-1,

&E
V2 W SRIG = 344 A 10MHz R st , TR 2R E /5. E LMK04828 ] DLH:52
K EAMBEIG E# &I 10MHz 155, DU AREE RER A S AFE7952 EVM 1 [F5 MR — S0 .

SMA J12 (REF_CLK_HIGH) 5 SMA J13 (REF_CLK_LOW) "] H T2 L4525 i 8h LA & AFE7952 Hi(1)
PLL. USB i&E#:#HI 5.5V B2 T A ER AR A 1]

Kl 1-1 &ox 17 AFE7952EVM H)JEALE .

& 1-1. AFET952EVM JEHLE

5 AFE7952 EVM — [al{# Fi] BSR4 3 % & TSW14J58. TSW14J58 3751k 29.5Gbps I H AT #/fift & 85 .
% TSW14J58 EVM Fil AFE7952 EVM 2 [a] A& R: | iR 1-2.
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& 1-2. AFE7952EVM 1 TSW14J58EVM 21Tk A10

1.2 EHFAE

T 11T EVM B 0. RS MER O |, E S M (T 722 E RO R, TIRZIE AP
i Tl.com , PABfIAE T AE F 1 AH SR A 1) BT AR
F11. BHEARE

%*H &
AFE7952 EVM

Mini USB H145
HLRZ 1

-

-

1.3 %
B AL T ARAS AR RAK o
1.4 BHER

AFE7952 J&—ak ke mr e ZMIBWCR AR , R T DU IR AL RO BB . DU SR AL BRI 3 BE AT A
SRR TGN EE ( RIRERAR ) o KIEBSBE RIS 2% B 1) 15 2h A5V BRI 2344 v DL TS 2R 36k A sl AN 4208 3G
4G 1 5G 55 , M= wmae 1@ H T 24047 4G f1 5G ki,

BN S SE A5 — > 25dB Y5 (5 7 it g (DSA) , JR IR —4> 3GSPS #i¥UE #ids (ADC). fRAMEI S
B AR — S ARSI 28 R0 5 R DHRERI S | nT Sl Bh /M BN 30 3210 [ S a4 il 4, AR AN

TEAG G, TR TR Y. SIS E S XCEE S N A% (DDC) Wl 2t &k 600MHz A& 155

BW ( XUl DDC #i3{ ) 8 1200MHz BW ( #.i#ii DDC #%38 ) . 76 TDD B T, Ul a%idiE 4t ic & ] 767
EAEYLES (TDD RX) FTEH [ 1511 #% (TDD FB) [MzhZs U1 , GEt% & 46 A A — B A Sk s i f & .
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FEARILE BB S — A LB s SUEIE £ 7 LRSI #s (DUC) |, SZHFFRiA& 2400MHz ( %fF 2TX ) 8 1200MHz
BW ( X T 4TX ) A& 54 %% . DUC ki Bk 12GSPS DAC ( ¥kt #ess ), 85 R A0 2 ) 1%k T 48 o
TEE B = AR X 13217 . DAC Hir it G — AN 2 40dB yu LA & 1dB #E3UAT 0.125dB =747 it (1 mr
A 8 TBORAE (TX DSA).

SRR B FE— N Tk 3h 3GSPS SR AE ADC ) 25dB i lEl DSA |, J5ER—AM 9% =ik 1200MHz f¢) DDC.

AFET952 [t
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2 T
FEFHA G X VER A AFET952EVM Hil TSW14J58 EVM ftH . F%E—& PC Sk} EVM HIERE R THfE. H
KELZER , WEWSHT 2.1, rAERER&ER (FlafE S kES. B9 ) i BT RE.
&
W, BUE N 5.5V H RSN 5A )& NiEH T4 AFE7952 EVM fitHi. xFR EVM HLJEHL

JEA 5V. FA AFE7952 EVM 1 TSW14J58 fit & F5¢ 4 TAERL 20 LUE B 5 FE YR 2R 33 FEAH o< i) LR F%
R8N T 254 0.5V JF8Y SR fM FRL JE ZR 4558 .

2.1 BRI

B A HL AT ELIR 2> A 5.5V AT BA [ EYE | F T AFE7952 EVM it e,

K HLE TR 20 ) 5.5V A 5A [ HLIE |, T TSW14J58 EVM fitHi,

7 USB 3.0 11 Windows PC , H T-ifiid ADC &A1 DAC B JE MR Sz B ST A4 (R e 4L % -

R RSG5 KA, SCREH TR ROA SCH IR . x5 B ] Keysight™ PSG #7115 5 K E s .

o O R ARG A3 T A, SCREF VAN AR SR B AR . 49 158 B Rohde & Schwarz™ FSQ-26 R 14
TEHTAL

2.2 pr A

AFE7952 EVM
TSW14J58 EVM

1 x USB 3.0 Micro-B H145 ( #ix/s TSW14J58 1£iT )ik A8 ) / USB Type-C® 3.0 H1 45 ( TSW14J58 1£1Thik A9+ )
2 x USB Mini-B H1.45

2 R HLYE 2R

2.3 R E
2.3.1 AFE7952 EVM 71 TSW14J58 EVM &£

1. ¥4 AFE7952 EVM [#) FMC #3258 U31 % #:3] TSW14J58 EVM [ FMC #2588 J3.

TE B AD T A R |, B KR R A LY 4 B A 5.5V FT A [ FL YRR RE S TSW14J58EVM 1 J2 +5V IN %
s

3. ¥ USB 3.0 45 )\ PC %453 TSW14J58 EVM 1) J1 iEHE2s .

4. ¥ USB Mini-B H.45 )\ PC ##: %] TSW14J58 EVM (¢ FTDI_USB &4 %% .

5. FEHLVEANT W BN | B R R AT LA A 5.5V AT BA B HIEERE S AFE7952 EVM () J18 i&HE5% .
6.

7

8

N

¥ USB Mini-B 145 PC %323 AFE7952 EVM 1] J19 &5

ATk O 10MHz % 5050 W& 2] J14. LMK_CLK_IN #4848 .

Al - I J35 Bk B R IE B FPGA S SCERRA .

a. ERE : ATALSCH R A 204B |, R BBk J35 A IERAL B R S R S 2 A1 3 (AN SIS TREES
FPGA XH B Z I E ) -

b. XA 204C | IG5 ErBkek I35 MM HEAL B S w55l I 1 A1 2 ( A5 AL T 52 FPGA XU
I E ) .

c. A¥aEdHIIRCE D BB E A 2 AL SRR A 204B

K TSW14J58 EVM il AFE7952 EVM 2 [H L iE+: | 1SR K 1-2. @ik USB HEEHS PC |, AR
USB 4238 , M PC LI FALER) USB %% . HAth USB 4 nAE2 T3 PC %) EVM USB IR RE

SERIX IR IS | FTHF IR
2.3.2 HERE

1. % D9 (PWR) LED /&2 Bkt . HIEMNMIHFEL 550mA £ 650mA Hiji.
2. fu#s D10 (USB_PWR)LED {T 2 5id. LED TR R T USB I K . Witk LED Rk | 518 H
A USB B4, TI R E A 7 =98 RK 1 USB HL4i.
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3. AFE7952 EVM LI F AR A TR TR IR BEERS . W B IER it (PGOOD) 4T # 4 &

HSF A S A R R B At F . FHS Y LED 25k, #E AR LED BLBiATE AT 22,

+ D5 (1P8) LED

« D6 (1P2) LED

« D7 (0p9) LED

+ D8 (3p3_LMK) LED
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3

3.1 T BA

T E AFE7952EVM #4444 N Latte. HCHT A Latte WM T H %2 4 BRI us R k. 23R 7 4N
TI-AFE79xx-Latte_V2p5.exe.

3.1.1 HFELZEWF

1. 2% TI-AFE79xx-Latte_V2p5.exe Bm¥ihiiA . G , W AFETIxx JE3h & N “fE3h” KR E3N%
B, som R B R AFE79xx BlbR. W1 A K 7 2 .
2. d'F Latte BAFMLHEH .

#IE
BN Latte B HRALT -
C:\Users\"User ID"\Documents\Texas Instruments\Latte
# “User ID” # i yMH ) Windows %3k ID.

3.2 Latte #fiR
SEEMIRE S, NI B Latte GUI , AT LLE S r A 727 , SRk £t Texas Instruments.

B AFETOc - o0 X
File Edit View Run Log Session Help Latte Mode
Sapts a

> AFET900
> AFET90
> AFETS03

AFETS06
sssssss
> AFET54

> AFETSSS
v AFETO

up
bringup.py

mmmmmmmmm

i3 TEXAS INSTRUMENTS

& 3-1. Latte GUI iR

3.2.1 Latte /A /7SR
Latte Ul 20 N )\AMNEH (Aridh 1 3 8) , BHLLTIhAE
- HOA1:

BEE 1 ( BBk Scripts ) SR T AT Python JIASI3R | IX LA H] £ i T E AFE7952EVM ()25 17 2%
. BIRKHA AL T . \Documents\TexasInstruments\AFE79xxLatte\projects\AFE79xx\bringup 3%
o YRR BN EUHA | XA Latte SUHTEZNN MR 1 & H .

- HO2:
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HE O ( BEFR N Editor ) 2 BoR 2480 BT A op AR | AT AR 75 B8 ORI R AEARED
- HO3%6:;

HIARIZIT UL E AFE7952EVM I | IX S8 I 3, EE A TIREME R
- HOT:

MW I ( WHEFRN Command Line ) H THIAFIZIT SN 4. R FIRFIEFEE R TX. RX il FBRX
DSA. NCO %,
- HOS8:

W T (AN Log ) £ AEIA AT I1A) B 2 DR R AR S o B Dt ) P
3.2.2 Y Latte 14ES

BATHIA S © BT A ST DT |, B5GTE “Scripts” & L HGEE M | SRJE1% R F5 ( BURGEFSE fpsih
{7 Run F1 Buffer ) .

BATER A - S4T30 A ST 32, 78 “Editor” & L& BMAT |, SRE1 T F7 ( BURVGE B2 s
H1%) Run A1 Run Selection ) .
FEIERAT ¢ ISR HUT TR 4E T F10 ( BRI FRSE k2 4 (1) Run A1 Stop ) -

TBRRETE T LAERR AT 25 LK Latte Ul B E N HAIIAIRE | J7i22 4% F Ctrl-T ( BUK GG A= i
Session 1 Clear Session ) . Wi FEAHS T FHFEZN , "THTAEASLH GUI KIfE LT EH T Esh 216 .
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4 LR

4.1 AFE7952EVM [ &

ANRHR T SEMUR 3 AFET952EVM KPP BRFPSI . AN A S BB AT 747, MER ™ T izt R
BEAT R AL

4.1.1 % Latte ZZ3K
HAT I IR 2> 7EIZ4T Latte [ PC F1 AFE7952EVM 2 [a] 2 374

1. AR O, &8 AFE79xx THisg s | INGik#E H2) FHiEH. Eff setup.py. 7255 1317 , Wikt iR
AT N 0x13. % F5 iz47 1T .

2. MEHIEE O MRS R. AL MT2SERMIK  Kintex RegProgrammer - USB Instrument
created.

3. AFE7952EVM 1 FT4232H s v IR SNAE 7 dk A Bl i o WL B R0 . 7E Latte W, (S A& &R | S8
JEfHF USB 7% kAt 5 Latte () USB AJiRIER:. TSW14J58 UM iER: , EVM A PUANER: . tha] LRI
WAEHSE |, @RS USB S REHE PC Al EVM Z [AIfIEHE.

4. WHEWE | RIS U RSN RE T T PC.

& 4-1. setup.py ZI/5H) Latte H&

4.1.2 g5
FER—rh, Kigni Latte Ul —[RITEIGIIAE | KL ZEE1T 30 £,

1. TERAE D HEEE devinit.py.
2. 1% F5i1TfER.
3. (EHER DR EFREAEER,

& 4-2. devinit.py FI1)5 /) Latte H&E

4.1.3 X/ AFE7952 EVM #1747
e | %t AFE7952EVM [ LMKO04828 Fil AFE7952 i T 4% 72

1. Midi% N bringup.py WA | SR JGH R F5. A LGSR 208 < SPI k. #n s & & J& P A
o, WEBREE L.

2. K# “Log” i L LAMEIRA R4 iR . BB AFE7952EVM it B . AFE7952EVM I B #ELT A
3A.
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3L

3. FPGA {7 3CAFRRARAS VT EL #5245 B & SCHEARILEC . X FAL SRR AR 204B |, 1B 2r Bkl J35 [ 3fr
BRARERII 2 A1 3 (HAEIATIEE FPGA KB Gz E ) -

4. LOS #1r#E /R~ SerDes RX AN , HH TX frti AR . did B ik HdE ( DAC BIE ) HEHNsiT
bringup.py T HEL B AFE7952EVM Kl vt 4 1% .

5. GPIO &8\ sysref 4 17 7 R I fo R Bl R PR 1] . 38 uF AFE7952EVM 1 HLIEFEAA R (EH] 5.5V HLJE
JEAN 5A BRI, EH S 5 Latte Ul I EHHEITIIA .

& 4-3. bringup.py &3 /5 ) Latte H &
4.1.4 TXDAC ¥4

1. BB S OPGERES] J9 (TXA). J7 (TXB). J10 (TXC) 5 J8 (TXD) LA TXDAC #ith .
2. RBEERARIESY | RIFESE F7 1847, AFIAERINE | 55 WK 4-4.

### TX Tone Out

## Send 10 MHz Tone to TX AB

ampTA = -10 #band 0 amp in dBfs

freqA = 10 #band 0 freq in MHz

amp1B = -10 #band 1 amp

freqB = 10 #band 1 freq

AFE.selectCH(2,0)
AFE.FPGA.sendSingleTone(0, fregA,amplA, freqs,ampl1B)

## Send 10 MHz Tone to TX CD

amplA = -10 #band 0 amp
freqA = 10 #band 0 freq
amp1B = -10 #band 1 amp
freqB = 10 #band 1 freq

AFE.selectCH(2,2)
AFE.FPGA.sendSingleTone(0, fregA,amplA, freqB,amp1B)
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MARKER 1 xRBW S8 kHz Marker 1 [T1 1
7.21026 GHz UBW 508 kHz -13.51 dBm

Ref @ dBm xAtt S dB SWT 160 ms 7.210260000 GHz

il AR IS |l| R
Center 7.2 GHz 40 MHzs Span 408 MH=z

& 4-4. f£ 7.2GHz NCO HiRIEN - 10dBFS Bf i #.7% TXDAC 10MHz &85 M: Ak

4.1.5 RXADC 71 FBADC 1¥(%

1. K55 RAERERED] I3 (RXA). J1 (RXB). J4 (RXC) 5t J2 (RXD) , PATESE X NCO + 15MHz L2t
RXADC #i\. K55 kA 88i%E3:3] J5 (FBAB) B J6 (FBCD) , LAEE LK NCO + 15MHz 4b$2t FBADC %

Ao
2. RME/RLUREHARILE S | R JEi1EE F7 817, 1F Latte % 11 6 1, i%£#¢ CGui_CGui_Custom_Gui A\EFH
KGR .

3. FERLEWAT | I HRAFA RERM, £ L7 kIR EEREL R,

### RX/FB Tone 1In

AFE.selectCch(0,0,0) # select RX A, band 0
AFE.selectch(0,0,1) # select RX A, band 1
AFE.selectCh(0,1,0) # select RX B, band 0
AFE.selectCch(0,1,1) # select RX B, band 1
AFE.selectch(0,2,0) # select RX C, band 0
AFE.selectCh(0,2,1) # select RX C, band 1
AFE.selectch(0,3,0) # select RX D, band 0
AFE.selectch(0,3,1) # select RX D, band 1
AFE.selectCh(1,0) #select FBAB

AFE.selectch(1,1) #select FBCD
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&l 4-5. 7.2Ghz NCO B8 RXADC 15Mhz S35t RE

4.2 AFE7952EVM Pt B 15k
TR A E ] Latte BIARSPERIA R BEiCE AFE7952. @il —HSH KR EHZKE .

A FiET python A& AFE7952EVM JE 220 R P41 . Al H s 512k AFE7952EVM. K 4-1
ﬁ@i%ﬁ:ﬁ%ﬁ@aﬁﬁm

# 4-1. AFE7952 EVM 2R\ 5| iR

B LN Ty

X (R J&fi] 4 TXDAC , DSA =0, LMFSHd_2TX = 44210 , 24 kN4 , 491.52MSPS %iifi it %
RX ( Balicds ) J&fil 4 4 RXADC , DSA =0, LMFSHd_2RX = 24410 , 12 JX N3 , 245.76MSPS #fit s %
FBRX ( S licas ) Jfil 2 /4 FBADC , DSA =0 LMFSHd_1FB =22210, 6 KT , $iiE 2y 491.52MSPS

1T 38/ B 35 J\/NlIETE 9830.4Mbps iz

SR BN gk 2% Frxanc = 2949.12MSPS , Fegapc = 2949.12MSPS , Frxpac = 11796.4MSPS
N RX AGC #4251 , RX. TX DSA Mrik#ifnAfz1E , DAC &b-TFairfa#si=
4.2.1 HIEEH BN R E

22K T B e e I B RT3 B R A

#Configures the reference input frequency to the on-chip PLL of the AFE7952.

sysParams.FRef = 491.52

#Configures the RXADC converter sample rate.
sysParams.FadcRx = 2949.12

#Configures the FBADC converter sample rate.
sysParams.FadcF = 2949.12

#Configures the TXDAC converter sample rate.
sysParams.Fdac = 2949.12%4

#Sets the clock source for the RXADC converters. The source is now from the on-chip PLL.
sysParams.externalClockRx = False
#sets the clock source for the TXDAC converters. The source is now from the on-chip PLL.
sysParams.externalClockTx = False
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4.2.2 H#EFEFEF JESD =4
=S HE P B R 5 JESD #3:0 ( LMFS. SerDes % ) M | sefbHa 2 bRt 7 a1, i

bringup.py BIAFFILLF Z2HCRIE NI E . LU NS0 BeHE G =Rz

ATTIA

## In below parameters, each element sets the particular LMFS-Hd for the particular channels.
# JESD and Serdes Parameters

sysParams.LMFSHdRX
sysParams.LMFSHdFb
sysParams.LMFSHdATX

["24410","24410"]

[8,8,8,8]
8,8]
[16,16,16,16]

4.2.3 £ NCO B

1. 2RI\ AFE7952 EVM HA DL T S48 2 T IE Y %
a. RXA. RXB. FBAB. TXA #1 TXB = 7200MHz
b. RXC. RXD. FBCD. TXC #i1 TXD = 7200MHz

2. DUFBIANE N NCO LLVLHECER DA S A< UL e 4 25 FR) s 451 BRI AS

## Update RX NCO

afelnst =
rxchsel =

0 #AFE Instance of AFE79_INST_TYPE type.

["12410","12410","12410","12410"]

["44210","44210","44210","44210"]
# Decimation and interpolation parameters for the data converter signal chains.
sysParams.ddcFactorrx
sysParams.ddcFactorFb
sysParams.ducFactorTx

0 #value to select the RX chain.value 0 for RXA to 3 for RXD.
bandNo = 0 #Band number. 0-band0, 1-bandl.

ncoNo = 0 #NCO number. 0-NCOO, 1-NCO1.

ncoFreq = 7200#NCO frequency to set the NCO to in MHz.

if sysParams.ncoFregMode == 'lKHz':
ncoFreq*le3 #Should pass value in KHz in 1KHz ncoFregMode and the frequency word
value in FCW mode.

mixer

elif sysParams.ncoFreqMode == 'FCW':
int(round(2**32*ncoFreq/sysParams.FadcRx)) #Should pass value in KHz in 1lKHz
ncoFregMode and the frequency word value in FCw mode.

mixer

CAFE.updateRxNco(afeInst, rxchsel,mixer,bandNo,ncoNo)

engine.DDCNCOFreqword=((ncoFreq)%sysParams.FadcRx)/(sysParams.FadcRx) *2%**

in capture window

## Update
afeInst =
txchsel =
ncoNo = 0
bandONCO0
band1NCO0
bandONCO1
bandlNcCoOl

CAFE.updateTxNcoDb(afeInst,txChsel,ncoNo,bandONCOO,band1NCO0, bandONCO1,band1NCO1)

TX NCO

0 #AFE Instance of AFE79_INST_TYPE type. If using the
0 #value to select the TX chain. value 0 for TXA to 3
#NCO number. 0-NCOO, 1-NCO1.

7200000 #Nco frequency to set the band 0 NCOO to in
7200000 #Nco frequency to set the band 1 NCOO to 1in
7200000 #NCO frequency to set the band 0 NCO1l to in
7200000 #Nco frequency to set the band 1 NCO1l to in

EVM
for

KHz.
KHz.
KHz.

KHz.

If using the EVM this should be 0.

32 #Updating NCO word

this should be 0.

TXD.
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5 BE#F 8L SCHF

5.1 JREEE

M A B R P

5.2 PCB fi &

ATk T R PCB AR

5.3 YkHE £ (BOM)

W A B RN

6 HAhfE R

6.1 RAKE M ik HEBR T e

AR 5% AFE7952 EVM ARASHE /1 38 A3 FH 15 7 A BOR L 1) i B HE B 1 7 -
6.1.1 AFE7952 EVM X &75 7 5%

I 45 LED 4] D3 252, D3 %ox LMKO04828 () PLL ¥ % 2 CU8iE. ( 7k ) LED D4 575 LMK04828 (¥

PLL 388% 1 O8ie . WRAINT &N LMK04828 $24t 10MHz w4 | DLFTSEIR = w4 [0 | | LED 4T

D4 WSS . EVM TERA AT PLL 3R 1 SO FASA T DL TAE | (HFEZEE PLL PR 2 A BEREhE 3.

o IR PLL 3% 1 RIBAT , KA 10MHz %04t . 10MHz 22 st T @it (5 5 &k A2 S A RS 23 A3 S E
55— 8tk AR H B E

o SR PLL 3R 2 RBUE , IEBER TI N ISR E £ 32 5.

6.1.2 TSW14J58 EVM

TSW14J58EVM : 7t LED 4] 4% , TX_Sync Al RX_Sync A=#2. TX_Active Fl RX_Active =i, =iyt
JESD204B i & #s izt TAER LB TSR . TX Active [Nk~ TXDAC JESD204B #f i CL & 7. , i RX_Active [
1527~ RXADC 8¢ FBADC JESD204B #i% i 7.

AFET952EVM : 5 DAC I IEiEE#iThge 1 ADC L B8R -REThEE., IERH% RXNCO. FBNCO #I
TXNCO.

IR % RXDSA. FBDSA #l1 TXDSA.

## Set RX DSA

afeInst = 0 #AFE Instance of AFE79_INST_TYPE type. If using the EVM this should be 0.
rxchsel = 0 #value to select the RX chain.value 0 for RXA to 3 for RXD.

dsasetting = 20 #Analog DSA Index. Attenuation applied is dsasetting*0.5dB
CAFE.setRxDsa(afeInst, rxchsel,dsaSetting)

## Set TX DSA

afeInst = 0 #AFE Instance of AFE79_INST_TYPE type. If using the EVM this should be 0.
txChsel = 0 #value to select the TX chain.value 0 for TXA to 3 for TXD.

dsasetting = 20 #Analog DSA Index. Attenuation applied is dsaSetting*1ldB
CAFE.setTxDsa(afeInst,txChSel,dsaSetting)

6.2 Fitr

Keysight™ is a trademark of Keysight Technologies, Inc..

Rohde & Schwarz™ is a trademark of Rohde & Schwarz GmbH & Co. KG.
USB Type-C® is a registered trademark of USB Implementers Forum.
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