1

JMODE=0, Fs=2700Msps

The evaluation was performed according
to the procedure described in SLAU701A.
It was confirmed that the HSDC result
was the same as the document.




JMODEO (SLAU701A)

« Connect a USB cable from the PC to the TSW14]57EVM

« Connect the power cable from the TSW14]J57EVM to a 12-V DC
power supply (stand-by). (the power switch on the
TSW14]J57EVM is in the "on" position)

« Connect a USB cable from the PC to the ADC12DJ]3200EVM

« Connect the power cable from the ADC12DJ3200EVM to a 5-V
DC power supply (stand-by).

« Connect the signal generator to the ADC12DJ3200EVM (RF
output disabled).



JMODEO (SLAU701A)

Start the Windows PC.

Turn on the 12-V power supply for the TSW14]J57EVM.

— Blue LEDs D10, D11, D13, D14, D15, D17, D18 and D19, and green
LED D21 turn on.

Turn on the 5-V power supply for the ADC12D]J3200EVM.
— Green LEDs D7 and D8 turn on.
Turn on the signal generator RF output of 0dBm, 1910MHz.



JMODEO (SLAU701A)

« Open the ADC12DJxx00EVM GUI.

« Select the on-board clock as the clock source.

« Select the Fs=2700Msps as the on-board Fs.

« Select the JMODEO as the decimation and serial data mode.

« Click "program clock and ADC".
— The green LED, PLL2 LCKD, turn on.



JMODEO (SLAU701A)

I ADC12DI3200 GUI — >
File Debug Settings Help
ADC12DJxx00 GUI Select the devige ADC12DI3200 o
EVM  Control  JESD204E  NCO Corfizuration  Trim  LMKO4828  LMx2582 Low Lewvel Wiew LS_JtEéultaus D R conne ct?
1. User Inouts START HERE!

# . Clock Source
Orhoard - |
#2a. On—hoard Fs
Fs = 2700 Msps < |
#2h. External Fs Selection
1000 hHz

JMODED - |

Program Clocks and ADC

#3. Decimation and Serial Data M

This tab is used to control the BEVM to program the clocks, basic mode of the ADC, and read the temperature.
DOnce the EYM is programmed, the other taks allow the user to configure the ADC,

1. User Inputs — How to program the EvM clocks and ADC:

# . Clock Source — the DEVCLK to the ADC may be supplied by the on—board PLL"C O ar externally by the

user. If the on—board clock is selected, choose the Fs at #2a. If the external clock is selected, enter the Fs at

#2h,

#2a. On—hoard Fs Selection — The PLLAYCO will be programmed to provide any of the available sampling clock
dgrequencies to the DEVCLEK, a5 well a5 provide the clock for distribution via the LMED4328 for the JESDZ2048

Glocks.

#2h External Fs Selection — The user must enter the external Fs supplied (in MHz). The PLLYCO will be

powered down, see the Users Guide for details regarding external clocks reguired.

#3. Decimation and Serial Data Mode — Choose the decimation mode and serial data mode for the ADC,

#4. Program Clocks and ADC — once all modes hawve been selected, press this button to write selections to the

PLLAC O, LMKO4828, and ADC.

2. Temp Sensor:

2 Temp Sensor — the tempersture for the device and ambient (hoard) may ke read.

ADC Temp
0 degrees C

LMo5233 Local Temp
0 degrees C

Update Temperatures

Idle

HARDIWARE CONNEGTED | w/# TEXAS INSTRUMENTS




JMODEO (SLAU701A)

« Open the HSDC Pro v5.00.02.

e Click OK to confirm the serial number of the TSW14]57EVM
device.

« "No firmware" popup will be displayed, click OK.

« Select the ADC12DIxx00_JMODEOQO device from the ADC select
pull-down.

« "Do you want to update the Firmware for ADC?" will be
displayed, click OK.

— LEDs D5, D8 and D9 turn on. LED, D2, flashes. LEDs, D1, D3, D6
and D7 turn off. (LED, D3, often turn on)

— Firmware version = "0.6". The interface type =
TSW14157revE_DDR_RxOnly_L8_Reconfig_ FIRMWARE.

« Enter the ADC Output Rate as "5400M".

« Popup will display "New lane rate is 10.8G, JESD ref-clock is
270M", Click OK.

« Click Capture button.



JMODEO (SLAU701A)

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
13 TExAs i[!l ADC ilil DAC
INSTRUMENTS
AD0120000, M0 (3§ \m —
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 65000  7000C
Single T v
ingle fene Real FFT |~ Channel1/1 ¥ Blackman |~ |  (Channel ) 1/1 Averages REW 82397 F
Value Unit¥ » 100-
SNR 50531 dBFs ' - A+
SFDR | 56.868 dBFs 0.0- — 1 ol
THD | 70301 dBFs Q
SINAD 50491 dBFs -10.0-
ENOB | 8.095 Bits —200-
Fund. | -3.708 dBFs
Phase | -0.767 Rad =300~
Mext Sp| -56.86{ dBFs 2
HD2 -76.73! dBFs —40.0-
HD3 | -75.27{ dBFs .
HD4 | -81.22! dBFs K 500 I
HD5  -8121:dBFs || —600- e
NSD/Hz -1448: dBFs/ ||T 3 5
dBFs Hz v —700- , 4
Test Parameters —a00- !
[J&uto Calculation of : i
Coherent Freguencies _
Aralysis Window (sarples) 900 . .J..L ..L,lLMkL. mJlIL.LlL.h ' NJUMMLUMM
65538 ¥ -1000-
ADC Cutput Data Rate
5 4G —110.0-
ADC Tnput Tareget Frequency —120.0-
0000000000
—-130.0- 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 2000 400 GO0 00 15 1205 140G 160G 180G 23 220G 245 2EG2 TG
Freougncw (Hz)
L4 >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Waiting for usar inout o020/10/30 1436 | Ruild - 10/31/ | | GONNEGTED™ | Idle % TEXAS INSTRUMENTS
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2

JMODE=11, Fs=3200MSPS,

NCO=2400MHz, Fin=1800 to 3000MHz
(2nd Nyquist Zone)
IQ seemed to be swapping. The largest

spectrum of the HSDC complex FFT was
marked with the 1' marker.




JMODE11 (fnco=2400M)

« In the ADC12DJxx00EVM GUI that has been opened above :
« Select the on-board clock as the clock source.

« Select the Fs=3200Msps as the on-board Fs.

« Select the JMODE11 as the decimation and serial data mode.
« Click "program clock and ADC".

« NCO is the default value of 2400MHz.

« Change the input frequency from the signal generator to
2.2GHz.



I ADC12DI3200 GUI — >
File Debug Settings Help
ADC12DJxx00 GUI Select the device |ADC12DI3200 i
EWM  Control  JESD204E  NCO Corfizuration  Trim  LMKO4828 L2582 Low Lewvel Wiew LS_JtEéultaus D R conne ct?
1. User Inouts START HERE!
#1. Clock Source This tab is used to control the BEVM to program the clocks, basic mode of the ADC, and read the temperature.
Cn—koard \_' DOnce the EYM is programmed, the other taks allow the user to configure the ADC,
#2a. On—hoard Fs 1. User Inputs — How to program the EvM clocks and ADC:
Fs = 3200 Msps \—' # . Clock Source — the DEVCLK to the ADC may be supplied by the on—board PLL"C O ar externally by the
, user. If the on—board clock is selected, choose the Fs at #2a. If the external clock is selected, enter the Fs at
#2h. External Fs Selection 45h,
MHz #2a. On—hoard Fs Selection — The PLLAYCO will be programmed to provide any of the available sampling clock

1000

JMODE! 1 - |

Program Clocks and ADC {

#3. Decimation and Serial Data M

2. Temp Sensor:

ADC Temp
0 degrees C

LMo5233 Local Temp
0 degrees C

Update Temperatures

dgrequencies to the DEVCLEK, a5 well a5 provide the clock for distribution via the LMED4328 for the JESDZ2048
Glocks.
#2h External Fs Selection — The user must enter the external Fs supplied (in MHz). The PLLYCO will be
powered down, see the Users Guide for details regarding external clocks reguired.
#3. Decimation and Serial Data Mode — Choose the decimation mode and serial data mode for the ADC,
#4. Program Clocks and ADC — once all modes hawve been selected, press this button to write selections to the
PLLAC O, LMKO4828, and ADC.

2 Temp Sensor — the tempersture for the device and ambient (hoard) may ke read.

Idle

HARDIWARE CONNEGTED | w/# TEXAS INSTRUMENTS




I ADC12DI3200 GUI

File Debug Settings Help
ADC12DJxx00 GUI Select the device ADC12DI3200
Evhd  Control  JESD204E  NCO Corfiguration  Trim  LMKOD4828  LMx2582 Low Lewvel Wiew LS_JtEéultaus D R conne ct?
Power and Reset: Calibration: Gain and Offset:
Soft Reset ___7 Enable Calibration Block Input A: Input B:
Reset Device Register‘a' Disable Cal Block to Change Gain Full Scale TMNA (Gain Full Scale INB
@ __ " Enahkle Foreground Cal 34213‘3 7891590 mypp 34213‘3 851590 m\vpop
POWER DOk = L
(™ Enable Foreground Offset CAL Offset ADC A Offset ADC A
Ide ntificatio F& Calibration ADC Selection ;} 2047 0007 m ;} 047 0007 m
; ADC B and ADC C
Chip Type Offset ADC B Offset ADC B
HS B Ernable Background Cal & A
. . w20 0007 m W 20% 0007 m
Chip Yersion B Enable Background Offset AL
B Offset ADC C Offset ADC C
Vendar ID @ Cal Triggered/ Running ;} 3047 —0007 ;} 2047 0007 m
H451 Status:
: | Check CAL Status | Over—range:
| Read Al Fieis | -
@ caLcooD W PDACH Over-rangs Threshold TO
ADC Test Pattern > CAL STOPPED o 3242 _0488 dBFS
. @ rFG.DONE S FD_BCH
@ Enable Test Pattern Over—range Threshold T1
CAL Status Select A
o 171 -35 dBFS
Input Resistor Trim: CALSTAT matches \_I
Termination Resistor Trim CAL Trigger Source ?VR Mo nitoring Period
A
— 36549 oy CALSOFT_TRIG + | v’ 1024 ADCSamples
Idle HARDWARE COMNMNECTED ‘!p TEXAS INSTRUMENTS




I ADC12DI3200 GUI
File Debug Settings Help

ADC12DJxx00 GUI

Select the device |ADC12DI3200 i
EWM  Control JESD204E NGO Configuration  Trim  LMK04828  LMx2582 Low Level Wiew lg—’i?us ) | @Reconnect?
DDC/Bvoass Settings: JESD204B Block Control:
MopE A @ JUESD Block
— = Scrambler
Cperating Mode o e
15—hit, Decimate—hby—-4, 8 ¥ K';".,';lf;-;lff' utrrEmE
(_® DDC Gain Boost 20 13
@ DBE4 Mode Alias Protection @ JEYNG_N Sync
DB2 Filter Mode
Low—pass Filter SY G Input Selection
SYMNCSE Input
@ DDC Real Qutput Spectrum Invert
JESD Test Mode
Mormal Dperation
) SFORMAT
Inout Mux Select: .
Single Input: 4 DID
Input Selection - B cHAR
NA s used <
Serializer
Dual Input: Pre—emphasis Strength
Channe! Swap A s
Cha samples INA ChB samples \_‘ v
Idlle | HARDWARE CONNECTED = w/# TEXAS INSTRUMENTS




I ADC12DI3200 GUI — >
File Debug Settings Help
ADC12DJxx00 GUI Select the device |ADC12DI3200 v
EWi  Control  JESD204B  NCO Configuration  Trim  LMKD4828  LMX2582 Low Level View lg—’i?us ) | ®Reconnect?
NMC O Configuration:
This tab is used to program the MNCO features of the ADC.
cseLa/csEle. < | NGO Sel Madh () Enable Rational NCO Mode
- . - _ The MCO may be programmed to up to eight preset
Preset O W NCO Sel A Desired F3 MCO_RDINV ) NCO_RDIVin range freguency /phase pairs. Changing this registar after the
Preset 0 ¥ NCD Sel B kHz © . JESDZ04E interface is running will result in non—
¢ & NCO_RDWVis Integer deterministic NGO phase. If deterministic phase is
Preset 0 Frequency [(DDC A Preset 0 Phase (DDC A) recuired, the JESDZ04B interface should be re—initialized
;3221 socarz B MHz arj-. 0 T radians {assert and de—assert "SYMNC) after changing this register.
Preset 1 Freguency (DDC A) Preset 1 Phase (DDC A) To program a preset pair, do the following:
o # : 1. Choose whether the MCO Preset Yalues shall be
000000000 . 0,000000000 .
o 3221225472 2400 hHz v 0 radians selected via the RNCO_SEL hits or input pins.
\F'reset 2 Freguency (DDC A) ‘\F'reset 2 Phase (DDC A 2. Choose which MCO Preset Yalue shall be configured
;3221 905472 2400.000000000 MHz 5,."0 0.000000000 radians {SpreLiEtd? , PVESE'E 7;’ -
“ : ) ad/adjust the Preset Freguency register value. The
Preset 3 Frequency (DDG A) poset 3 Prese (DDG A) NCO frequency [FNGO) is: FNGO = NGO_FREQ * 2°-32 *
5: 3201205477 2400000000000 hHz o 8] 0,000000000 radians Fs .
Preset 4 Frequenay (DDC E) Preset 4 Phase (DDC B) !:5 is the sampling frequelncy le the ADQ, ar‘u:li NSO _FRESD
A A . is the integer value of this register. This register an be
g 3221225472 2400,000000000  MHz g ¢ 0.000000000 radians interpreted as signed or unsigned.
Preset 5 Frequency (DDC B) FPreset 5 Phase (DDC B) 4.3529IEI|::tFth|3 F'rgseht Phaze. This value iz left—justified into
;D: 3001295472 2400000000000 MHz ‘5:'3 0,000000000 radians ?’he phgséelira?iri-lan;ﬁ; added to the phase accumulatar,
Preset 6 Freguency (ODC B) Preset 6 Phase (DDC B) PHASE = MCO_PHASE * 2716 * 2 * PI
;3221 505470 2400000000000 MHz ;D 0,000000000 radians This register may be interpreted as signed or unsigned.
" Preset 7 Frequency (DDC B) " Preset 7 Phase (DDC B)
‘_j," 3201205477 2400000000000 hHz J:,: 8] 0,000000000 radians

Idle

HARDIWARE CONNEGTED | w/# TEXAS INSTRUMENTS




I ADC12DI3200 GUI — >
File Debug Settings Help
ADC12DJxx00 GUI Select the devige ADC12DI3200 o
Evibd  Control  JESD204E  NCO Configuration  Trim LhakD4s28  LhH25E2 Low Lewvel Wiew LS_JtEéultaus D R conne ct?

Timing Adiusment Control:

Bank 0 (Clack 0-)
3 105

Bank 1 (Clack 0-)
3 128

Bank 2 (Clack 0-)
E} 114

Bank 3 (Clack 0-)
3 128

Bank 4 (Clack 0-)
3 150

Bank 5 (Clack 0-)
3 128

Bank 0 (Clock
3 136

Bank 1 (Clock
3 128

Bank 2 (Clock
3 128

Bank 3 (Clock
3 128

Bank 4 (Clock
3 128

Bank 5 (Clock
3 128

Idle

HARDIWARE CONNEGTED | w/# TEXAS INSTRUMENTS




I ADC12DI3200 GUI — >
File Debug Settings Help
ADC12DJxx00 GUI Select the device ADCIZDI3200 =
EWM  Control  JESD204B  MCO Configuration  Trim  LMKO4828 | pxosge Low Level Wiew lg—’i?us ) | ®Reconnect?

FLLT Configuration

RESET, Powerdown, SPI
CJRESET [Powerndown

Product ID Device
0] <00 d

CLKin Configuration

Ermble Buffer Tyvpe
CLKIRD Bipolar |~
CLKir Bipolar |~
CLkire [  Bipolar |~
Irvert CLKin Palarity ]
CLEIn b
CLKIRD Manual v
CLKIM Out Mux
Fir d

OSCout Configuration

CSCout Source
CECin w
CSCout Format
LWPECL 2000 my w

FPLLZ Configuration

SYSREF and SYNC Clock Outputs

CLEIAD B Diviclgr
OLKi L e PLL1 Phase Detector
12 =
8192 = -40 s |~
CLKim B Dividgr R Delay
12 15 Ops |~
450 L& d o CPout!
| ClLkin? R PIVIdEL M Celay I Divicler
120 2 0ps v 120 £
||
) Fin Feedback Mux
CLKin1 (see PL (see PLL2) Holdover and LOS

SYSREF

OSCout

O05Ci

Feedback Mux ard PLLY N Mux ?To PLLZ

Feedback Mux FB Mo ERM PLLT M B
DCLKoutE |~ L CBCin v

Idle

"HARDWARE CONNEGTED | w/» TEXAS INSTRUMENTS




I ADC12DI3200 GUI

FPLLT Configuration

OSCin Configuration

CBCin POPLL2 XTAL Erable
L L

CSCin Freguency
263 M to 127 M- |~

Inputs and Indicators
otatus LD Mux Status LOT Type
FLLY DLD Ot
Status LOZ Mux Status LOZ Tyvpe
Logic Low Lt it
CLKIn SELD Mux CLKIN SELD Type
Logic Low Tt wee” pull= |~
CLKIn SELT Mux CLKINSEL Type
Logic Low
RESET Mux
Logic Low

o S

o S

o

o

Tt wee” pull= |~
RESET Tvpe
Output (open |~

o

FPLLZ Configuration

— X
File Debug Settings Help

ADC12DJxx00 GUI Select the device ADCIZDI3200 =
EWM  Control  JESD204B  MCO Configuration  Trim  LMKO4828 | pxosge Low Level Wiew lg—’i?us ) | @Reconnect?

SYSREF and SYNC Clock Outputs

PLL? Phase Detector CPout?

OLD CourtWindow Size
_ Doubler = Dihviidler B192 537 ms |~ Internal Loop Filter
OsCin 1% |w o | PFD Freguency »1 00 [~] R R4
Charge Pump Gain 02 1w 02 |~ K
—————— TO00 L w 3 24
Feedback Mux———— PLL? 1 Divid
N il EI Charge Purmp Polarity 10 [~ 10 [~ | gk
Prescalar Mux 1 = Negative >
2 “ — ; WSO ML
Chare P Tri—Stat
N Gal Divide L2 Pump Tri-State [ ] Eiorral 19
PLLE M B 19 =
PLL ~  |Disable Cal[] /
WiZO
f hlle;
—— o Fin (External VCO)
Divided| Dig Diy}s——— ™
> DCLKoutX
- Anlg Diy L~
SYSREF . o
Control
al
Anlg Diy
To DCLKoutX and SDCLKoutX -

Idle

HARDWARE CONNECTED = W TEXAS INSTRUMENTS




I ADC12DI3200 GUI

— X
File Debug Settings Help

ADC12DJxx00 GUI Select the device ADCIZDI3200 =
EWM  Control  JESD204B  MCO Configuration  Trim  LMKO4828 | pxosge Low Level Wiew lg—’i?us ) | @Reconnect?

FPLLT Configuration PLLY Configuration

SYSREF Configuration Global DDLY
SYSREF Sourca oYSREF Divider  DDLY Step Count
SYRREF w 160 o B =
SYSREF Black PO SYsREF DOLY
SYSREF PDL] Pulse Court: 5 .
SYSREF DOLY PO B v
SYSREF Pulsar PO SvSREF DOLy EML

CLKout Delays
ClLKout O and 1 ClLKout 2 and 3 ClLKout 4 and 5
FPOA Clpek & SYSAREFADC Clock & SYSREF Not Used

DO Delay DO Delay DO Delay
Chramic DOLY EMN[] Dwramic OOLY EN[]  Cyramic DOLY EM[]
CCLK Cortinuows? [ DCLK Continuows?[]  DCLK Cortinuouws? [

Hz #High #low g #Hgh #low e #High #Llow

O 5~ 5~ O |5~ |5~ O[5~ 5|+
ALY Tnput ALY Tnput ALY Tnput
Divider Onlky ~ Divider Onlky d Divider Onlky ~
ADLY (ps)) 500 ADLY (ps)|  BOD ADLY (ps)|  BOD
SOCLK Delay SOCLK Delay SOCLK Delay

HE[] ADLYEM[] Hs[] ADLYEM[] HsS[] ADLYEMN[]
DOLY  ADLY (ps) DOLY  ADLY (pe) DOLY  ADLY (ps)

o ~ 0 15 |+ 0 15 |+ 0

SYMNC Configuration

SYHC hode
Pir d

SvEREF SYMC Disable
DCLKoutD SYMNC Disable
DCLKow? SYMNC Disable
DCLKoutd 5YMNC Disable

CLEout 6 and 7
Not Lsed

DL K Delay
Cvramic DOLY EM[]
CCLK Cantinuows? [

Hz #High #Low
LI |5 v |5 v
ADLY Tnput

Divider Onlky ~

ADLY (ps) 500

SO0CEE Delay
Hs[] ADLY EM[]
DOLY  ADLY (ps)

15 |~ o

SYSREF and SYNC  Clock Outputs

Pulsed SYSREF must be
configured before trigeering

ClLKout 8 and 9
Not LUsed

DOLK Delay
Chramic DOLY EM[]
DCLK Cantinuows? [

Hz #High #Llow
L |5 v |5 v
ADLY Tnput

Divider Only ~

ADLY (ps) 500

SRCLK Delay
H=[] ADLY EM]

DOLY  ADLY (ps)
15 |~ 0

DCLKoutd SYMNC Disable
DCLKouts SYMNC Disable
DCLKout1 0 55YMNG Disahle
DCLKout! 2 35YMNG Disahle

CLKout 10 and 11
Not LUsed

DOLK Delay
Chramic DOLY EM[]
DCLK Cortinuows? [

Hg  #High # Low
O |5 v |5 v
ADLY Tnput

Divider Only ~

ADLy(ps) 500

SOCLK Delay
HS[] ADLY EN[]
DOLY  ADLY (ps)

15 |+ o

Trigger SYSREF

SYMZ Pin Palarity [

=7MNC Enable

SYMNC until PLLZ DLD[]
SYMNC until PLLT DLD[]

ClLKout 12 and 13
Extra FME Clocks

DO Delay
Chramic DOLY EM[]
DCLK Cortinuous? [

Hz #High #Llow
I
ALY Tnput

Divider Onlky ~

ADLy(ps)| 500

SOCLK Delay
HS[] ADLY ENM[]
DOLY  ADLY (ps)

15 |+ o

Idle

HARDWARE CONNECTED = W TEXAS INSTRUMENTS




I ADC12DI3200 GUI
File Debug Settings Help

ADC12DJxx00 GUI Select the device ADCIZDIZ200 v

EWM  Control  JESD204B  MCO Configuration  Trim  LMKO4828 | pxosge LowLeveI‘u"iew lg—’i?us ) | @Reconnect?

FLL1 Configuration PLLZ Configuration SYSREF and SYNC  Clock Outputs

CLKout 0 and 1 CLkout 2 and 3 CLKout 4 and & CLKout 6 ard 7 CLKout B and 9 CLkout 10and 11 ClLKout 12 and 13
FPGA Qlpck & SYSREFADC Clock & SYSREF Not Used Nat Lsed Alternate clock to FPENGt Vsed Extra FME Clocks
Group Powerdown ] Group Powerdown[+]  Group Powerdown =] Group Powerdown =]  Group Powerdown[]  Group Powerdown[ ] Group Powerdown [

Output Drive Level [] Output Drive Level ] Output Drive Level [ Output Drive Level ] Output Drive Level ] Output Drive Level ] Output Drive Level [
Input Drive Level[ ] Input Drive Level ] Input Drive Level [ ] Input Drive Level ] Input Orive Level ] Input Drive Level ] Input Drive Level [

DCLE Divider DCLE Divider DCLE Divider CCLE Divider OCLE Divider DCLE Divider DCLE Divider
16 w 1 w 10 w 10 w 16 w 10 w 16 w
DCLE Source DCLE Source DCLE Source CCLE Source DCLE Source DCLE Source DCLE Source
Divider ~ Divider ~ Divider ~ Civider ~ Divider ~ Divider ~ Divider ~
OCLK Typelrnert ] DOLK Typelrvert [ DOLK Typelrwert [ DOLK Typelrvert ] DCLK Typelivert ] DOLK Typelmvert [ DOLK Typelreert [
LIS ~ Powerdown ~ Powerdown ~ Powerdown ~ LWIS ~ LWPECLAGOD |~ LIS ~
SDCLE Source SDCLE Source SDCLE Source S0CLK Source SDCLK Source SDCLE Source SDCLE Source
SYSREF w SYSREF w Device Clock |~ Device Clock |~ SYSREF w SYSREF w SYSREF w
SOCLK Tydevert ] SDCOLK Tydevert [l SOCLK Tydevert (] SDCOLK Tygdevert [ SDOLK Tydevert [l SOCLK Tydevert (] SDOLK Tydavert [
LIS ~ Powerdown ~ Powerdown ~ Powerdown ~ Powerdown ~ Powerdown ~ Powerdown ~

SOCLE EMNALOIS State . SDCLK EMNAOLS State SOCLK EMAOIS State SOCLK EMNATIS State SOCLK EMNADIS State SOCLE EMNATIS State . SDCLK EMNAOLS State
ActivesActive  |w Active /Active | Active /Active | ActivesActive  |v ActivesActive  |v ActivesActive  |v ActivesAotive  |v

SDCLKouw: PO SDCLKout_PD ] SDCLKouw PD] SDCLKouw PD] SOCLkout PO sSDCLkout PO SDCLKouw PO
DCLKow DOLY PO CCLKow DOLY PO DCLKow DOLY PO DCLKow DOLY PD»] DCLKow DOLY POl DCLKowt DOLY POl DCLKow DOLY PD
DCLKouw H=g PD DCLKout H=g PD DCLKout H=g PD OCLKout Hsg PD OCLkout Hsg PD DCLKouw Hsg PD DCLKouw H=g PD
DCLKouw ADLYz PD i DCLRow_ADLYg PD [ DCLFow_ADLY g PD ] DCLKEoLwt_ADLY g PD ] DCLKout _ADLYg PO ] DCLKow_ADLYg PD ] DCLKow_ADLYg PD
DCLKouw ADLY PO COLKow ADLY PDw] DCLKow ADLY PD] DCLKow ADLY PD v DCLKow ADLY POl DCLKouwt ADLY PDl] DCLKow ADLY PD

Iclle HARDWARE CONNECTED | w/# TEXAs INSTRUMENTS




I ADC12DI3200 GUI — >
File Debug Settings Help
ADC12DJxx00 GUI Select the device |ADC12DI3200 i
EWM  Control JESD204E  MNCO Configuration  Trim  LMKO4g2eg  LMX2582 Low Level Wiew lg—’i?us ) | @Reconnect?
PLL R Pre
1 3
[IRef Double PFD DLY Sel
Toe Fre-F 6 clkdelay |~
Dlivider FFOCTL
- Dual PFD |~
[MIREF EN MUt Multiplier MICP EMCP Coarse Gain
- [\b o
1 = Charge Ch P G
Pump HImk =Ein OUTA MUXSEL  [(ACHDv OutA B
PLLR | PostR 04%8ms ¥ Ch Divout |~ FI0UTA PD
1 5 | Divider [Ihash en 1Ch Div En
hssh Ordar Ch Div See Sel
2 = (wico Ihclude Segl |«
DT A Povwe
Reset. P d Delta 0 -
eset, Powerdown i z
slome MSed! Enl[ASe2? En [i5ea En
[RESET PLL MPre [ ChDiv OB En
D by 2 Seq] Seq2 Seqg3 M OUTE PO
S o PLL MNUM | Ch Div Segl  Ch Div Seg? Ch Div Segd
[«]Lock Cet En OO0 v Ses v Seg iv Seg
.| M Div by 2/~ || PD v | PD »
PLL DEM Counter B '
OxO00GER
OUTE MUXS OUTE Paw
PLL M Ch Div Out |~ 60 |
32
Iclle

HARDIWARE CONNEGTED | w/# TEXAS INSTRUMENTS



JMODE11 (fnco=2400M)

« In the HSDC Pro v5.00.02 that has been opened above :

« Select the ADC12DIxx00 JMODE11 device from the ADC select
pull-down.

— LEDs D5, D8 and D9 turn on. LED, D2, flashes. LEDs, D1, D3, D6
and D7 turn off. (LED, D3, often turn on)

— Firmware version = "0.6". The interface type =
TSW14157revE_DDR_RxOnly_L8_Reconfig_ FIRMWARE.

« Popup will display "The Sampling Rate entered exceeds the
maximum rating of the ADC selected.", click OK.

« Popup will display "New lane rate is 54G, JESD ref-clock is
1.35G", Click OK.

19



JMODE11 (fnco=2400M)

« Toggle the ADC Output Setup icon
— Check Enable? and Remember for this session
— ADC sample rate = 3.2G
— ADC input freq = 2200M
— NCO = -2400M
— Decimation = 4

« Popup will display "New lane rate is 8G, JESD ref-clock is 200M",
Click OK.

« Change to Complex FFT
« Click Capture button.
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! Additional De... — | =

[]Enable?  []Remember for this session

ADC Sampling Rate
36|

ADC Input Frequency
| 2.2G (Fout = Fin + NCO)

ADC 2nd Input Frequency
| 0 (Fout = Fin + NCO)

NCO
L e

# NCO Bits R
0 - Oeits?

| 4 |
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HSDC_jmodell_fs3200M_fnco2400M_fin1800M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas O ADG ClL DAC
INSTRUMENTS T & L <
ADC1 2D Jex00_m0 (3| 19 327677 a7
=
=]
CEIFJ’E.L,IFE! o 0=y 1 1 1 1 1 1 1 1 1 1 1 1 1 ﬂ
Test Selection 8] BO0O0 10000 15000 20000 25000 30000 35000 40000 45000 BOOOQ  BEOO0 40000 65000 TFOOOoC
Single Ti R
S Complex FFT ¥ | Channel 1/4 |~ Blackman |~ |  (Chanrell +FChannel2)  1/1 Averages REW 12207 |
Value Unit¥ » 100-
SNR 61597 dBFs ' A+
SFDR | 73.656 dBFs 00- LU
THD 86.821 dBF=s Q
SINAD 61591 dBFs -100-
EMOB 9939 Bits —o0.0-
Fund. -99.94! dBF=
Phase @ -2.09%8 Rad —300-
Mext Sp| -73.651 dBFs Mz
HD1® | -1012 dBFs —40.0-
HD2 -100.38: dBF= _
HD?2* -100.3: dBF= o 500
HD3 10000 dBFs | - —G0O-
HD3' -99.60! dBF= =
HD4 -9769 dBFs v —70.0- T
Test Parameters —a00- '
[J&uto Calculation of ’ 4 d
Cioherent Frequencies _ E 1
Analysis Window (zamples) —B00 3
G535 o —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
1 3000000005
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
=400k -350K —300M 250k -2008 1500 —1008 500 8] SO 100M 1E0OM 200K 2E0M 300K 3508 400k
Freouency (Hz)
< >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Waiting for usar inout o020/10/30 1637 | Build - 10/31/ | | GONNEGTED | Idle ¥ TEXAS INSTRUMENTS
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HSDC_jmodell_fs3200M_fnco2400M_fin1900M

i High Speed Data Converter Pro v5.00.02

File Instrument Options Data Capture Options Test Options Help
I3 Texas CL ADC CL ] DAG
INSTRUMENTS T [
ADC1 2D bex00_Jmo [ | § 327687° aF
<
[m]
Captlure ] 0= 1 1 1 1 1 1 1 1 1 1 1 1 ﬂ
Test Selection 0 5000 10000 15000 20000 25000 30000 35000 40000 45000 55000 g0000  §5000  FO00C
Single T L
Ingle fone Complex FFT |~ Channel 1/4 |~ Blackman |~ (Channel +#Channel2) 171 Averages REBW|12207 | 42
Value Unit¥ » 100-
SNR 60633 dBFs ' A+
SFDR | 72.02? dBFs 0.0- kU
THD 8537 dBFs Q
SINAD 6062 dBFs -100-
EMOB | 9777 Bits 200~
Fund. |-98.71 dBFs
Phase | 1242  Rad —300-
Next Sp| -72.02 dBFs Mz
HD1' | -1016! dBFs —40.0-
HD2 -99.%1! dBFs _
HD2' -97.87! dBFs o 200
HD3 -96.85% dBF= m —B0.0-
HD¥ -98.241 dBFs ™
HD4 -10191 dBFs v —700- - Spur
Test Parameters —g00-
[JAuta Caloulation of :
Coherent Frequencies _
Analysis Window (samples) —80.0
655365 il —1000-
ADC Cutput Data Rate
SO0 1100~
ADC Tnput Target Frequency —120.0-
1 800000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
=400k —350M =300K 250K 2008 —150k —100M —50M 0 50m 100K 150M 2000 2508 300K 3508 400
Freaugncw (Hz)
< »

Firmware Yersion = “06"

Wiaiting for nser inout

TSW1 4.5 FrevE Board =
orenAN/A0 16496 | Bold — 101/ | [ CONNEGTED |

3 Type = TSWI4 5 7revE DDR_RxOnly LB _Reconfiz FIRMWARE
[dle

*i# TEXAS INSTRUMENTS
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HSDC_jmodell_fs3200M_fnco2400M_fin2000M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAG
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 60000 65000 FO00C
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SNR  60.709 dBFs ' A+
SFDR | 76.642 dBFs 0.0- LU
THD 74277 dBFs 1(-399.502M Q
—100- ey !
SINAD | 60443 dBFs :
ENOB 9.749 Bits —200-
Fund. -15.81: dBFs
Phase 1625 Rad -300-
Mext Sp| -82.17! dBFs Mz
HD1' | -7644 dBFs —40.0-
HD2 -82.61! dBFs _
HD2' -76.64. dBFs o 500
HD3  -79.48: dBFs o —600-
HD3' -96.16. dBFs = 5 |
HD4 -96.15! dBFs v —700-
Test Parameters —aoo-t g !
[J&uto Calculation of : - Spur c
Coherent Freguencies _ 1
Analysis Window (zamples) 800
G535 o —000-
ADC Cutput Data Rate “M
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
2 0000000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
=400k —3500 =300 —Z250M —200M —150M —100M =500 0 50N 100N 150N Z200M 2EOM 300M 350M 400k
Freouency (Hz)
< >
Firmware Version = 06" T5W1 4. L 7revE Board = 3 Type = TSW1 4.5 7revE_ DDR_RxOnly_L8_Reconfig_ FIRMWARE
Waitins for usar inout 2020/10/30 1635 | Buid - 10/31/ || CONNEGTED. | Iclle W3 TeEXAS INSTRUMENTS
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HSDC_jmodell_fs3200M_fnco2400M_fin2100M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas if!J ADC i@ DAGC
INSTRUMENTS
ADC1 2D bex00_Jmo [ | g 32797 ‘ aF
=
Capture OU o
Test Selection 5000 10000 15000 20000 25000 SOOOO 35000 40000 45000 50000 55000 60000 65000 F000C
Single T ~
Ingle fone Complex FFT |~ Channel 1/4 |~ Blackman |~ (Channel +#Channel2) 171 Averages REBW|12207 | 42
Value Unit¥ » 100-
SNR 60677 dBFs ' A+
SFDR 75.023 dBFs 00- 300.098N ﬂﬂ
THD | 77.103 dBFs [1300.098M) )
SINAD | 60451 dBFs -100- o
ENOB 9.749 Bits —50.0-
Fund. -9332 dBFs
Phase |-159? Rad —30.0-
MNext Sp| -81.31" dBFs Mz
HD1 -75.02! dBFs —40.0-
HD2 -82.681 dBFs _
HD2' -91.29% dBFs o 200
HD3 -9853% dBF= m —B0.0-
HD¥ -100.1: dBF= ™
HD4 -9184 dBFs v =700~ . " 3
Test Parameters —g00- I 1 i |
[JAuta Caloulation of - 2 ol To=pur q |- 4
Coherent Freguencies _
Analysis Window (samples) —80.0.
G536 o —1000-
ADC Cutput Data Rate
SO0 1100~
ADC Tnput Target Frequency —120.0-
2.1 00000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
=400k —350M =300K 250K 2008 —150k —100M —50M 0 50m 100K 150M 2000 2508 300K 3508 400
Freouency (Hz)
< »
Firmware Version = 067 TSW1 4.5 FrevE Board = 3 Type = TSWI4 5 7revE DDR_RxOnly LB _Reconfiz FIRMWARE

Wiaiting for nser inout

2020A0/30 1855

Fuild - 107317 ||

COMMNECTED |

Iclle

*i# TEXAS INSTRUMENTS
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HSDC_jmodell_fs3200M_fnco2400M_fin2200M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas if!J ADC i@ DAGC
INSTRUMENTS
ADC1 2D bex00_Jmo [ | g 32797 ‘ aF
=
Capture OU o
Test Selection 5000 10000 15000 20000 25000 SOOOO 35000 40000 45000 50000 55000 60000 65000 FO00C
Single T ~
Ingle fone Complex FFT |~ Channel 1/4 |~ Blackman |~ (Channel +#Channel2) 171 Averages REBW|12207 | 42
Value Unit¥ » 100-
SNR 60816 dBFs ' A+
SFDR | 70.221 dBFs 0.0- e ol
THD | 77.182 dBFs [ )
SINAD | 60.281 dBFs -100- T
ENOB 9721 Bits —50.0-
Fund. -9.344 dBFs
Phase |0.015 Rad —30.0-
MNext Sp| -84.62 dBFs Mz
HD1 -7022 dBFs —40.0-
HD2 -32.431 dBF= _
HD2' -93.95: dBF= o 500
HD3  -87.210dBFs || -G0O-
HD¥ -100.0¢ dBF= ™
HD4  -8521 dBFs ¥ -700- s .
Test Parameters —g00- 1
[JAuta Caloulation of = b ; J Spur =
Coherent Freguencies _ i
Analysis Window (samples) —80.0
G536 o —1000-
ADC Cutput Data Rate NM
SO0 1100~
ADC Tnput Target Frequency —120.0-
2 2000000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
=400k —350K —3008 —250M 200 —150M —100M =508 0 BOM 100N 150N 200M 2EOM 300K 350M 400k
Freouency (Hz)
< >
Firmware Version = 067 TSW1 4.5 FrevE Board = 3 Type = TSWI4 5 7revE DDR_RxOnly LB _Reconfiz FIRMWARE
Waiting for usar inout o020/ 03016817 | Auid —10/a1/ | [ CONNEGTED ] Idle W TEXAS INSTRUMENTS
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HSDC_jmodell_fs3200M_fnco2400M_fin2300M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas if!J ADC i@ DAGC
INSTRUMENTS
ADC1 2D bex00_Jmo [ | g 32797 ‘ aF
=
Capture OU o
Test Selection 5000 10000 15000 20000 25000 SOOOO 35000 40000 45000 50000 55000 60000 65000 FO00C
Single T ~
Ingle fone Complex FFT |~ Channel 1/4 |~ Blackman |~ (Channel +#Channel2) 171 Averages REBW|12207 | 42
Value Unit¥ » 100-
SNR 60567 dBFs ' A+
SFDR | 72.934 dBFs 0.0- ATETTS ol
THD | 78.173 dBFs [ )
SINAD | 60.264 dBFs -100- T
ENOB 9.71% Bits —50.0-
Fund. -9877 dBFs
Phase | -3.063 Rad -300-
Next Sp| -81.50! dBFs Mz
HD1 -7293/ dBFs —40.0-
HD2 -100.1. dBF= _
HD2' -9853 dBF= o 500
HD3  -80.07:dBFs || -G0O-
HD¥ -95.23 dBF= ™
HD4 -99.09Y dBFs v —700- 3 -
Test Parameters -800- -
[JAuta Caloulation of : [ b apur
Coherent Freguencies at
Analysis Window (samples) —80.0 y
G536 o —1o00-f
ADC Cutput Data Rate
SO0 1100~
ADC Tnput Target Frequency —120.0-
2 3000000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
=400k —350K —3008 —250M 200 —150M —100M =508 0 BOM 100N 150N 200M 2EOM 300K 350M 400k
Freouency (Hz)
< >
Firmware Version = 067 TSW1 4.5 FrevE Board = 3 Type = TSWI4 5 7revE DDR_RxOnly LB _Reconfiz FIRMWARE
Waiting for usar inout orp0/A 001825 | Aud —10/a1/ | [ CONNEGTED ] Idle W TEXAS INSTRUMENTS
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HSDC_jmodell_fs3200M_fnco2400M_fin2400M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas if!J ADC i@ DAGC
INSTRUMENTS
ADGT 2D 000, MO a 2 aerai ‘\,\/\‘_/_\‘\/T—\,P\}_/M’\_\/\F/—M\_H A+
=
Capture OU o
Test Selection 5000 10000 15000 20000 25000 SOOOO 35000 40000 45000 50000 55000 60000 65000 FO00C
Single T ~
Ingle fone Complex FFT |~ Channel 1/4 |~ Blackman |~ (Channel +#Channel2) 171 Averages REBW|12207 | 42
Value Unit¥ » 100-
SNR 60343 dBFs ' A+
SFDR | 70.905 dBFs 0.0- e &
THD  67.462 dBFs Lt )
SINAD | 59501 dBFs -100- ¥
ENOB 9592 Bits —50.0-
Fund. -9919 dBFs
Phase |-1.347 Rad —30.0-
MNext Sp| -87.45 dBFs Mz
HD1' | -7090! dBFs —40.0-
HD2 -72.39 dBFs _
HD2' -90.36% dBF= o 500
HD3 8188/ dBFs | . —G0O- ]
HD¥ -73.3% dBF= ™ .
HD4 -87.33! dBFs v =700~
Test Parameters —g00-
[JAuta Caloulation of : i
Coherent Frequencies _ - Sp
Analysis Window (samples) —80.0
G536 o —1000-
ADC Dutput Data Rate bbb kil
SO0 1100~
ADC Tnput Target Frequency —120.0-
2 4000000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
=400k —350K —3008 —250M 200 —150M —100M =508 0 BOM 100N 150N 200M 2EOM 300K 350M 400k
Freouency (Hz)
< >
Firmware Version = 067 TSW1 4.5 FrevE Board = 3 Type = TSWI4 5 7revE DDR_RxOnly LB _Reconfiz FIRMWARE
Waiting for usar inout o020/ 0301827 | Auid —10/a1/ | [ CONNEGTED ] Idle W TEXAS INSTRUMENTS
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HSDC_jmodell_fs3200M_fnco2400M_fin2500M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas if!J ADC i@ DAGC
INSTRUMENTS
ADC1 2D bex00_Jmo [ | g 32797 ‘ aF
=
Capture OU o
Test Selection 5000 10000 15000 20000 25000 SOOOO 35000 40000 45000 50000 55000 60000 65000 FO00C
Single T ~
Ingle fone Complex FFT |~ Channel 1/4 |~ Blackman |~ (Channel +#Channel2) 171 Averages REBW|12207 | 42
Value Unit¥ » 100-
SNR 61338 dBFs ' A+
SFDR  70.075 dBFs 00- TRy 4|
THD | 7286 dBFs I i )
SINAD | 60541 dBFs -100- T
ENOB 9.764 Bits —50.0-
Fund. -9997 dBFs
Phase | 2652 Rad -300-
Next Sp| -85.32! dBFs Mz
HD1 -70.07! dBFs —40.0-
HD2 -97.41, dBFs _
HD2' -1009, dBFs o 200
HD3 -74.02 dBF= m —B0.0- 1
HD¥ -81.27i dBF= ™ 3
HD4  -9353! dBFs v —700- 3
Test Parameters —g00- | '
[JAuta Caloulation of ¥ 1 4
Coherent Freguencies _
Analysis Window (samples) —80.0 =
G536 o —1000-
ADC Cutput Data Rate
SO0 1100~
ADC Tnput Target Frequency —120.0-
2 BO00000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
=400k —350K —3008 —250M 200 —150M —100M =508 0 BOM 100N 150N 200M 2EOM 300K 350M 400k
Freouency (Hz)
< >
Firmware Version = 067 TSW1 4.5 FrevE Board = 3 Type = TSWI4 5 7revE DDR_RxOnly LB _Reconfiz FIRMWARE
Waiting for usar inout o020/ 0301827 | Auid —10/a1/ | [ CONNEGTED ] Idle W TEXAS INSTRUMENTS
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HSDC_jmodell_fs3200M_fnco2400M_fin2600M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
]
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO 35000 40000 45000 50000 55000 60000 65000 FO00C
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unif¥ » 100-
SNR 61485 dBFs ' A+
SFDR | 76.299 dBFs 00- TR |
THD | 77.847 dBFs [F Q
SINAD 61282 dBFs -10.0- I
ENOB 98387 Bits —o0.0-
Fund. -10.06° dBFs
Phase |-2901 Rad =300
Mext Sp| -83.93: dBFs Mz
HD1 -76.29! dBFs —40.0-
HD2 -87.63! dBFs _
HD2' -87.838! dBFs o 500
HD3 -88.06° dBF= m —G0.0-
HD3' -97.501 dBFs =
HD4 -93.00¢ dBFs ¥ —700-
Test Parameters —a0.0- ' 4 i |
[J&uto Calculation of :
Coherent Frequencies - =
Analysis Window (zamples) —B00
65538 ¥ -1000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
2 GO0000000G
_1 S0.0_I I 1 I 1 | 1 | 1 | 1 | 1 | 1 | 1
—400m  —350m —300m 250k —200m —150k 1008 50 8] 50 100M  150M 2008 250M 300K 350M 400M
Freougncw (Hz)
< >
Firmware Version = 06" T5W1 4. L 7revE Board = 3 Type = TSW1 4.5 7revE_ DDR_RxOnly_L8_Reconfig_ FIRMWARE
Wiaiting for usar inout 2020/10/30 1628 | Auild —10/31/ | | COMMECTED | Tl W3 TEXAS INSTRUMENTS
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HSDC_jmodell_fs3200M_fnco2400M_fin2700M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas if!J ADC i@ DAGC
INSTRUMENTS
ADC1 2D bex00_Jmo [ | g 32797 ‘ aF
=
Capture OU o
Test Selection 5000 10000 15000 ZOOOO 25000 SOOOO 35000 40000 45000 50000 55000 6000O 65000 F000C
Single T ~
Ingle fone Complex FFT |~ Channel 1/4 |~ Blackman |~ (Channel +#Channel2) 171 Averages REBW|12207 | 42
Value Unit¥ » 100-
SNR 61896 dBFs ' A+
SFDR | 72987 dBFs 0.0- e 40
THD 76247 dBFs (~292.866N) )
SINAD | 61455 dBFs -100- p
ENOB 9916 ; Bits —50.0-
Fund. -10.14° dBF=
Phase |2.32%3 Rad —30.0-
Next Sp| -84.68! dBFs Mz
HD1 -729%, dBFs —40.0-
HD2 -3152 dBF= _
HD2' -$2.30. dBF= o 500
HD3 1005/ dBFs || -G0O-
HD¥ -9951 dBFs ™
HD4  -88.35 dBFs v —700- 2 pe -
Test Parameters —EEOO'V | oh 4
[JAuta Caloulation of : I 3 |-
Coherent Freguencies | :
Analysis Window (samples) —80.0
G536 o —1000-
ADC Cutput Data Rate
SO0 1100~
ADC Tnput Target Frequency —120.0-
2 700000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
=400k —350M =300K 250K 2008 —150k —100M —50M 0 50m 100K 150M 2000 2508 300K 3508 400
Freouency (Hz)
< »
Firmware Version = 067 TSW1 4.5 FrevE Board = 3 Type = TSWI4 5 7revE DDR_RxOnly LB _Reconfiz FIRMWARE

Wiaiting for nser inout

2020A0/30 1825

Fuild - 107317 ||

COMMNECTED |

Iclle

*i# TEXAS INSTRUMENTS

31




HSDC_jmodell_fs3200M_fnco2400M_fin2800M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas if!J ADC i@ DAGC
INSTRUMENTS
ADC1 2D bex00_Jmo [ | g 32797 ‘ aF
<
Capture OU o
Test Selection 5000 10000 15000 20000 25000 SOOOO 35000 40000 45000 50000 55000 60000 65000 F000C
Single T L
Ingle fone Complex FFT |~ Channel 1/4 |~ Blackman |~ (Channel +#Channel2) 171 Averages REBW|12207 | 42
Value Unit¥ » 100-
SNR 61962 dBFs ' A+
SFDR | 79.334 dBFs 0.0- kU
THD 74977 dBFs F—— G
SINAD 6178 dBFs —10.0-[ == eeid
EMOB | 9.97 Bits —200-1
Fund. |-16.261 dBFs
Phase  -0.108 Rad —-30.0-
Next Sp| -83.221 dBFs Mz
HD1 -80.94, dBFs —40.0-
HD2 -91.50! dBFs _
HD2' -719.33! dBFs o 200
HD3 -92.32 dBF= m —B0.0-
HD¥ -83.81° dBFs ™
HD4 -96.88/ dBFs v —700- .
Test Parameters —ao0-k -1 J
[JAuta Caloulation of - <+ Spur E
Coherent Freguencies _ g
Analysis Window (samples) —80.0
655365 il —1000-
ADC Cutput Data Rate
SO0 1100~
ADC Tnput Target Frequency —120.0-
2 800000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 | 1 | 1
=400k —350M =300K 250K 2008 —150k —100M —50M 0 50m 100K 150M 2000 2508 300K 3508 400
Freaugncw (Hz)
< »
Firmware Version = 067 TSW1 4.5 FrevE Board = 3 Type = TSWI4 5 7revE DDR_RxOnly LB _Reconfiz FIRMWARE
Wiaitine for user inooat 202010801653 Build —10/31 | COMNMECSTED | [dle ﬁ’ TexAs INSTRUMENTS
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HSDC_jmodell_fs3200M_fnco2400M_fin2900M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas L ADG L] DAC
INSTRUMENTS T [
ADC1 2D bex00_Jmo [ | § 327687° aF
<
[m]
Captlure ] 0= 1 1 1 1 1 1 1 1 1 1 1 1 1 ﬂ
Test Selection 0 5000 10000 15000 20000 25000 30000 35000 40000 45000 SO0O00Q  5RO00  §0000  g5000  FO00C
Single T L
Ingle fone Complex FFT |~ Channel 1/4 |~ Blackman |~ (Channel +#Channel2) 171 Averages REBW|12207 | 42
Value Unit¥ » 100-
SNR 61466 dBFs ' A+
SFDR | 79.263 dBFs 0.0- kU
THD 85715 dBFs Q
SINAD | 61455 dBFs -100-
EHOB | 9916 Bits —200-
Fund. |-1009 dBFs
Phase |-0526 Rad -300-
Next Sp| -79.26! dBFs Mz
HD1 -104 3/ dBFs —40.0-
HD2 -101.1: dBFs _
HD2' -103.8! dBFs o 200
HD3 -10031 dBFs m —600-
HD¥ -100.2{ dBFs ™
HD4 -96 96! dBFs v =700~
Test Parameters _ _ S e
[JAuta Caloulation of 800 - 4
Coherent Freguencies _
Analysis Window (samples) —80.0
65534 s —1000-
ADC Cutput Data Rate
SO0 1100~
ADC Tnput Target Frequency —120.0-
2 800000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 | 1 | 1
=400k —350M =300K 250K 2008 —150k —100M —50M 0 50m 100K 150M 2000 2508 300K 3508 400
Freaugncw (Hz)
< »

Firmware Yersion = “06"

Wiaiting for nser inout

TSW1 4.5 7revE Board =
20209 0/80 1658

3 Type = TSWI4 5 7revE DDR_RxOnly LB _Reconfiz FIRMWARE
CONNECTED | Tdle *i# TEXAS INSTRUMENTS

Fuild - 107317 ||

33




HSDC_jmodell_fs3200M_fnco2400M_fin3000M

i High Speed Data Converter Pro v5.00.02

File Instrument Options Data Capture Options Test Options

13 TEXAS
INSTRUMENTS
ADCA 2D Jex00_ om0 3
CaptLure
Test Selection
Single Tene ~

Value Unit¥ »

SNR | 60859 dBFs
SFDR | $0.25? dBFs
THD 86.852 dBFs
SINAD | 60.861 dBFs
ENOB | 9817 Bits
Fund. | -99.8% dBFs
Phase | -2.164 Rad
Mext Sp -80.25%. dBFs

HD1 -104.4. dBFs
HD2 -98.54 dBFs
HD?' -98.54 dBFs
HD3 -98.71: dBFs
HD¥ -104.4. dBFs
HD4 -98.54) dBFs v

Test Parameters

[J&uto Calculation of
Cioherent Frequencies

Analysis Window (zamples)

G535 ot
ADC Cutput Data Rate
B00m

ADC Tnput Tareget Frequency
3000000000

]
"

Help

ADC Ll
L DAG

32767 -

Codes

0=y

Complex FFT |~

| 1 | 1 | | 1 1 1 1 1 | 1
0 5000 10000 A5000 20000 25000 50000 35000 40000 45000 50000 0 55000 0 §0000  §5000  T000C

A+
Gl

Channel 1/4 |~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207

10.0-
0.0-
=100~
—20.0-
—30.0-
=40.0-
=500-

L
m —G00-

al
=700-
—B0.0-
—B0.0-
=100.0-

-110.0-
—1200-

—-130.0- 1 1
=400k —350K —300M

A+
)
G

-~ Spur

[

_ 1'(200M)

I 1 I 1 I 1 I
—250n 200K 150K —100K 50 n} S0
Freouency (Hz)

1 | 1 | 1 | 1
100k 1508 200M 250K 300K 350M 400K

>

Firmware

Winitine for nser inogt

Version = “06"

TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
200004301698 | Build 107317 || CONMECTED | Idle w3 TEXAS INSTRUMENTS
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3

JMODE=11, Fs=3200MSPS,

NCO=800MHz, Fin=700 and 1000MHz
(1st Nyquist Zone)

IQ seemed to be swapping. The largest
spectrum of the HSDC complex FFT was
marked with the 1' marker. The same
result was obtained when IQ data
exported from HSDC was FFT by MATLAB.




Change the NCO frequency to S80O0MHz

I ADC12DI3200 GUI — >
File Debug Settings Help

ADC12DJxx00 GUI Select the device ADC12DI3200 i
EWi  Control  JESD204B  NCO Configuration  Trim  LMKD4828  LMX2582 Low Level View lg—’i?us ) | @Reconnect?

NMC O Configuration:

This tab is used to program the MNCO features of the ADC.
CSELA/CSELE <~ 'NDD sel Modg ) Enable Raticnal NCO Mode
) - _ The MCO may be programmed to up to eight preset
Preset 0 ™| MNCO Sel A Desired Fa MCC_RDIV | MCO_RDIV in range fr‘equency fphase F:Elir'S Dhangir—lg this r-egister after the
) JESDZ204B interface is running will result in non—
w [ ]
Preset O NGO Sel B k2 @ NCO_RDIVis Integer deterministic NGO phase. If deterministic phase is
= tOF ODc A Preset O Phase (DOC A) recuired, the JESDZ04B interface should be re—initialized
A 12?::?41 B;queﬂr‘;y l: :I MH ) o T radians {assert and de—assert "SYMNC) after changing this register.
o i z v '
Preset 1 Freguency (DDC A) \F'reset 1 Phase (DDC A) ID grrl-:lugram ahprerfet pﬁir,r\?gc’ghpe fD”Dﬂnig: ol b
o £h . . nose whether the reset Values sha
LA07A741 854  B00.000000000 MMz ez O 0.000000000 radians i : X ;
o v selected via the RNCO_SEL hits or input pins.
\F'reset 2 Freguency (DDC A) \PVESE’E 2 Phase (DDC A 31_2 Choose which NCiD Preset Valug shall be configurad
3 - i Preset O .. Preset 71
800.000000000  hAH e 0 0.000000000 radians
v JUrE o ¢ JF‘ 1 PH (DDC A) 3. Loadsadjust the Preset Frecguency register value., The
Preset 3 Frequency (DDG A) FPresst 3 Phase NCO frequency [FNCO) is: FNCO = NGO_FREQ * 27-32 *
! )
; 10737415824  BO0.000000000 MMz o 8] 0,000000000 radians Fs . .
jPreset 4 Freauenay (DDC B) ,-reset 4 Phase (DDG B) | e the Intsgr valie of thie regictor, ThE register an be
1073741824 §00.000000000  MHz g ¢ 0.000000000 radians interpreted as signed or unsigned.
" Preset 5 Frequency (DDC B) FPreset 5 Phase (DDC B) 4. Select the Preset Phase. This value is left—justified into
A A . a d2—hit field and then added to the phase accumulatar,
g 1073741824 800000000000 hHz 70 0.000000000 radians The phase (radians) is:
FPreset 6 Freguency (DDC B) Preset 6 Phase (DDC B) PHASE = MCO_PHASE * 2716 * 2 * PI
o 1073741504  800.000000000  MHz ) o 0,000000000 radians This register may ke interpreted as signed or unsigned.
v ' v '
Praset 7 Fraguency (DDC B) Praset 7 Phase (DOC B)
;:1@?3?41 g24  2400.000000000 MHz ;JIID 0.000000000 radians

Idle HARDWARE COMNMNECTED {p TEXAS INSTRUMENTS




Change the NCO and input frequency

B Additicnal De...

— X

Enable? Remember for this session

ADC Sampling Rate
3.2G

ADC Input Frequency
TOOM

MO
-B00M

F WL Bits

Decimation
4

(Fout = Fin + NCO)

QD
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HSDC_jmodell_fs3200M_fnco800M_fin700M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAG
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 60000 65000 FO00C
Single Ti R
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SNR 644  dBFs ' A+
SFDR | 73728 dBFs 00- T |
THD 76926 dBFs ' Q
SINAD | 63.731 dBFs -100- +F
EMOB 10.294 Bits —o0.0-
Fund. -9.404 dBF=
Phase 1.221  Rad -300-
Mext Sp| -83.07! dBFs Mz
HD1 -73.72{ dBFs —40.0-
HD2 -10049: dBF= _
HD?2* -105.7i dBF= o 500
HD3  -77.99! dBFs o —600-
HD3' -88.96. dBF= = 4
HD4 -9924! dBFs v —70.0- i
Test Parameters —a00- -|- 3
[J&uto Calculation of i -i- Spur
Coherent Freguencies _ il
Analysis Window (zamples) —B00 ~ 3 3
G535 o —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
00 000000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
=400k —3500 =300 —Z250M —200M —150M —100M =500 0 50N 100N 150N Z200M 2EOM 300M 350M 400k
Freouency (Hz)
< >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Waitins for usar inout 2020/10/30 1650 | Buid - 10/31/ || CONNEGTED. | Idle W3 TeEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC

O ]
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—130 [ TR hwmhhﬂdm.l H‘H“W|hymk“ulmmJw$MhML”MijM WHI‘MMJJJHM‘MI“‘aﬂu -
—400 —300 —200 —100 (0] 100 200 300 400
Frequency [Hz=] =< 10°%

The results are very similar, but the marker index (primes) are reversed.



HSDC_jmodell_fs3200M_fnco800M_fin1000M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection SOOO 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 60000 65000 FO00C
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SNR 63505 dBFs ' A+
SFDR | 62.378 dBFs 0.0- FaE TR &
THD 62.137 dBFs ) Q
SINAD | 59.784 dBFs -100- :
ENOB 9638 Bits —o0.0-
Fund. -9474 dBFs
Phase | -1.231 Rad -300-
Mext Sp| -85.75%! dBFs Mz
HD1 -7742 dBFs —40.0-
HD2 -62 371 dBFs _
HD2' -84 69, dBFs o 500 2
HD3  -89.86! dBFs o —600- -
HD3' -1005! dBFs =
HD4 -9159, dBFs v —7a07 ;
Test Parameters —a00- ] -|-
[J&uto Calculation of o T £ .
Coherent Frequencies _ i
Analysis Window (zamples) —B00
G535 o —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
1 000000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
=400k —3500 =300 —Z250M —200M —150M —100M =500 0 50N 100N 150N Z200M 2EOM 300M 350M 400k
Freouency (Hz)
< >
Firmware Version = 06" T5W1 4. L 7revE Board = 3 Type = TSW1 4.5 7revE_ DDR_RxOnly_L8_Reconfig_ FIRMWARE

Winitine for nser inogt

202008301662

Buid —10/317 ||

CONNECTED |

ldle

ﬁi Texas INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC

dB FS

Frequency [Hz=] =< 10°%

The results are very similar, but the marker index (primes) are reversed. |



4

JMODE=11, Fs=3200MSPS,

NCO=1200MHz, Fin=850 to 1550MHz
(1st Nyquist Zone)

IQ seemed to be swapping. The largest
spectrum of the HSDC complex FFT was
marked with the 1' marker. Sometimes
the FFT results are different between
HSDC and MATLAB.




Change the NCO frequency to 1200MHz

I ADC12DI3200 GUI — >
File Debug Settings Help
ADC12DJxx00 GUI Select the device |ADC12DI3200 v
EWi  Control  JESD204B  NCO Configuration  Trim  LMKD4828  LMX2582 Low Level View lg—’i?us ) | ®Reconnect?
NMC O Configuration:
- This tab is used to program the MNCO features of the ADC.
CSELA/CSELE <~ 'NDD sel Modg ) Enable Rational MCO Mode
) - _ The MCO may be programmed to up to eight preset
Preset 0 ™| MNCO Sel A Desired Fa MCC_RDIV J MCO_RDIV in range fr‘equency fphase F:Elir'S Dhangir—lg this r-egister after the
) JESDZ204B interface is running will result in non—
P td ¥ MNCO Sel B 0
rese = k2 & NCO_RDWVis Integer deterministic NGO phase. If deterministic phase is
Preset 0 Frequency [(DDC A Preset 0 Phase (DDC A) reguired, the JESDZ04B interface should be re—initialized
A ! , {assert and de—assert "SYMNC) after changing this register.
7 1610612735  1200.000000000 hHz o 8] 0,000000000 radians
" Preset 1 Freguency (DD A) Preset 1 Phase (DDC A) To program a preset pair, do the following:
o 000000000 # 000000000 : 1. Choose whether the MCO Preset Yalues shall be
o 1610612736 1200, hHz v 0 o radians selected via the MCO_SEL hits or input pins.
\F'reset 2 Freguency (DDC A) \PVESE’E 2 Phase (DDC A 31_2 Choose which NCiD Preset Valug shall be configurad
£ - i P to P t7
- 1200.000000000  MHz =l 0.000000000 radians rese rese .
v 1610612736 JF‘ 3 Ph (DDC Al 3. Loadsadjust the Preset Frecguency register value., The
”F'reset 3 Freguency (DDC A) A rese ase MCO freguency (FMNCO) is: FNCO = NCO_FRER * 27-32 *
5:1@1 0F12735  1200.000000000  MHz o 8] 0,000000000 radians Fs . .
Preset 4 Frequenay (DDC E) Preset 4 Phase (DDC B) !:5 is the sampling frequelncy le the ADQ, ar‘u:li NSO _FRESD
A A . is the integer value of this register. This register an be
g 1610612736 1200,000000000  MHz g ¢ 0.000000000 radians interpreted as signed or unsigned.
Preset 5 Frequency (DDC B) FPreset 5 Phase (DDC B) 4. Select the Preset Phase. This value is left—justified into
A A . a d2—hit field and then added to the phase accumulatar,
o 1610612736 1200.000000000  MHz 70 0.000000000 radians The phase (radians) is:
FPreset 6 Freguency (DDC B) Preset 6 Phase (DDC B) PHASE = MCO_PHASE * 2716 * 2 * PI
j161 0612736 1200000000000 MHz j':' 0,000000000 radians This register may be interpreted as signed or unsigned.
" Preset 7 Frequency (DDC B) " Preset 7 Phase (DDC B)
;:1@1 0F12735  1200.000000000  MHz ;D 0,000000000 radians

Idle

HARDIWARE CONNEGTED | w/# TEXAS INSTRUMENTS




HSDC_jmodell_fs3200M_fnco1200M_fin850M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 50000 55000 60000 65000 TFoooc
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SHR 64404 dBFs ' A+
SFDR | 52358 dBFs 0.0- .--::».—.a—-ﬂ
THD | 52322 dBFs | g
SINAD 52087 dBFs -10.0- R
ENOB 8.36 Bits —o0.0-
Fund. -9653 dBFs
Phase 1.014 Rad -300-
Mext Sp| -81.88! dBFs Mz
HD1  -91.74 dBFs —400- 3
HD2 -52 351 dBFs _
HD2 | -1009¢ dBFs K 500
HD3 -98.27° dBFs m —G0.0-
HD3' -80.87° dBFs =
HD4 -84.79) dBFs v —700- 3
Test Parameters —a00- 1 o | .
[J&uto Calculation of : 1 R ) 1 apur
Coherent Freguencies _ 3 | e -
Analysis Window (zamples) —B00 3P
65536 el —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
850000000000k
_1 S0.0_I I 1 I 1 I 1 I 1 | 1 | 1 | 1 | 1
=400k —350k 2300k 250k -2008M 1500 —1008 50 8] BoOmM 100M 150M 200K 250M 300K 3508 400hk
Freougncw (Hz)
< >
Firmware Version = 06" T5W1 4. L 7revE Board = 3 Type = TSW1 4.5 7revE_ DDR_RxOnly_L8_Reconfig_ FIRMWARE
Wiaiting for usar inout 2020/10/30 1718 | Build —10/31/ | | COMMECTED | Iclle W3 TEXAS INSTRUMENTS
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HSDC_jmodell_fs3200M_fnco1200M_fin850M

FFT results by MATLAB for IQ data exported from HSDC
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The results are very similar, but the marker index (primes) are reversed. .



HSDC_jmodell_fs3200M_fnco1200M_fin900M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
13 TExAs i[!l ADC ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO 35000 40000 45000 50000 55000 60000 65000 FO00C
Single Ti R
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SNR 53271 dBFs ' A+
SFDR | 20662 dBFs 00- LU
THD 86 856 dBF= Q
SINAD | 2066 dBFs -100-
EMOB | 3.14  Bits o0 0- |- spur
Fund. -39.59 dBF=
Phase | 3.02 Rad -300-
Mext Sp| -20.66: dBFs Mz
HD1® | -92.01 dBFs —40.0-
HD2 -92.32: dBF= _
HD?2* -102.0! dBF= o 500
HD3  -1059; dBFs o —600-
HD3' -100.1. dBF= =
HD4 -95.77, dBFs v —700-
Test Parameters —a00-
[J&uto Calculation of : 1{-299.695M) I
Coherent Freguencies _
Analysis Window (zamples) —B00 =
G535 o —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
00 000000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
=400k —3500 =300 —Z250M —200M —150M —100M =500 0 50N 100N 150N Z200M 2EOM 300M 350M 400k
Freouency (Hz)
< >

Firmware Version =

Winitine for nser inogt

“06"

TSW1 4.5 7revE Board =
AOL0M 0301 708

Buid —10/317 ||

ldle

: Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
COMMECTED

ﬁi Texas INSTRUMENTS
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HSDC_jmodell_fs3200M_fnco1200M_fin900M

FFT results by MATLAB for IQ data exported from HSDC
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-10dBFS spectrum exists near +300MHz.
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HSDC_jmodell_fs3200M_fnco1200M_fin950M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
INSTRUMENTS
ADCA 2D 000 [H | g 32767 ‘ AF
h=
Captura a o]
Test Selection 5000 10000 15000 20000 25000 BOOOO 35000 40000 45000 50000 55000 60000 65000 F000C
Single T v
Inge ane Complex FFT |~ Channel 1/4 |~ Blackman i (Channel +Channel2) 11 Averages REW 12207
Value Unit¥ » 100-
SHR [[9.482 dBFs ' B+
SFDR | 9482 dBFs 0.0 |
THD §7639 dBFs 1 e g
SINAD 9475 dBFs -100- aPals
ENOB | 1.282 Bits —o00-
Fund. |-8859 dBFs
Phase |-296% Rad 300~
Mext Sp -9.482 dBFs Mz
HD1' | -94.18. dBFs —40.0-
HD2 -100.1" dBFs= _
HD2' -1013" dBFs= 500
HD3 -95.42{ dBFs —&0.0-
HD3' -106.2" dBFs
HD4 -96.75! dBFs ¥ =700~
Test Parameters —a00- .
[J&uto Calculation of : 1(-249.304M)
Coherent Freguencies _ - 3 4
Aralysis Window (sarmples) —800 ] - 4 z =
5534 i -1000-
ADC Cutput Data Rate
800N —1100-
ADC Tnput Tareget Frequency —120.0-
S50 000000000k

=130.0-
=00

=350

1
=300

| 1 |
—250M —2008 —150m

1
=1 00m

|
—50M 0

1 I
S0
Freouency (Hz)

1 |
100k 150M

1 |
2000 Z250M

1
400

1 |
JO0k - FH0M

>

Firmware Version =

Winitine for nser inogt

“06"

TSW1 4.5 7revE Board =
Buid —10/317 ||

20200301708

: Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE

CONMECTED

| Idle

ﬁi Texas INSTRUMENTS
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HSDC_jmodell_fs3200M_fnco1200M_fin950M

FFT results by MATLAB for IQ data exported from HSDC
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HSDC_jmodell_fs3200M_fnco1200M_fin1000M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
13 TExAs if!J ADC ilil DAC
INSTRUMENTS
ADC1 2D bex00_Jmo [ | g 32797 ‘ aF
=
Capture OU o
Test Selection 5000 10000 15000 20000 25000 SOOOO 35000 40000 45000 50000 55000 60000 65000 FO00C
Single T ~
S Complex FFT |~ | Channel 1/4 |~ Blackman | (Channefl +pChannel2)  1/1 Averages REW 12207 |
Value Unit? » 100-
SNR 55646 dBFs ' At
SFDR | 56.261 dBFs 00- )
THD 79053 dBFs Q
SINAD | 55626 dBFs —10.0-
ENOB 8948 Bits —50.0-
Fund. -83.89° dBFs
Phase | -1.73% Rad -300-
Next Sp| -56.26 dBFs Mz
HD1' | -87.29! dBFs —40.0-
HD2 -81.38: dBF= _
HDZ' | -1028: dBFs o 500 1 o
HD3  -9240: dBFs ||~ —gog- i
HD3 -102 4. dBFs =
HD4 -96.34! dBFs v =700~
Test Parameters 1(-199.854M) 1
[JAuta Caloulation of g
Cioherent Freguencies -1
Analysis Window (samples)
65536 ~
ADC Cutput Data Rate
o0

ADC Tnput Target Frequency
1000000000

—4OOM

|
=350

1
=300

| 1 |
—Z250M —Z2008 —150mM

I 1
=50 n}
Freouency (Hz)

1
=1 00

|
S0

1
1 00M

|
150M

1 |
2000 Z50M

1
400

1 |
JO0K  FH0M

>

Firmware Version =

Wiaiting for nser inout

“0.6”

TSW1 4.5 7revE Board =

2020A0/3A0 1855

Fuild - 107317 ||

Iclle

3 Type = TSWI4 5 7revE DDR_RxOnly LB _Reconfiz FIRMWARE
COMMECTED

*i# TEXAS INSTRUMENTS
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HSDC_jmodell_fs3200M_fnco1200M_fin1000M

FFT results by MATLAB for IQ data exported from HSDC

dB FS
|
D
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-10dBFS spectrum exists near +200MHz.
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HSDC_jmodell_fs3200M_fnco1200M_fin1050M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAGC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
]
Capture a )
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 GOOOO 65000 FO00C
Single T ~
S Complex FFT [~ | Chanrel 1/4 |~ Blackman | (Channell +piChannel2)  1/1 Averages REW 12207 |
Value Unift¥ ~ 100-
SNR 9502 dBFs ' A+
SFDR 9502 dBFs 00" |
THD 89361 dBFs 1 e g
SINAD 9495 dBFs -100- P
EMOB 1.285 Bits —o0.0-
Fund. -98.21: dBF=
Phaze 199 Rad =300
Mext Sp| -9.502 dBFs Mz
HD1' | -95382{ dBFs —40.0-
HD2 -103.41 dBF= _
HD2" -98.7% dBFs o 500
HD3  -103.0{ dBFs o —600-
HD3' -106.3" dBF= =
HD4 -102.3( dBFs v —700-
Test Parameters —a00-
[J&uto Calculation of : |
Coherent Freguencies _ .
Analysis Window (zamples) —B00 4 1{-151.4280) 5 - 5 .
65536 |~ —1000- ' T -
ADC Cutput Data Rate
SO0 —110.0-

ADC Tnput Tareget Frequency
1050000000

—1200-

_1 S0.0_I | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1
=400r  —-350m —3008 -Z250m —2008 —150m 1008 =50 0 S0M 100K 150M 200M  250M 300K 350M 400K

Freouency (Hz)

< >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Wsiting for Lsar inot 2090/10/301708- | Buid —10/31/ | | CONNEGTED | Idle Wi} TEXAS INSTRUMENTS
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HSDC_jmodell_fs3200M_fnco1200M_fin1050M

FFT results by MATLAB for IQ data exported from HSDC
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-60dBFS spurious around -150MHz disappears.

53



HSDC_jmodell_fs3200M_fnco1200M_fin1100M

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAG
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 60000 65000 FO00C
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SNR 956  dBFs ' A+
SFDR 956  dBFs 00- LU
THD 85686 dBFs 1 e Q
SINAD 9553 dBFs -100- Py
ENOB 1.294 Bits —o0.0-
Fund. -90.47! dBFs
Phase | 0.746 Rad -300-
Mext Sp|-9.56 dBFs Mz
HD1® | -94.19{ dBFs —40.0-
HD2 -91.06% dBFs _
HD2' -100.01 dBFs o 500
HD3  -103.2: dBFs o —600-
HD3' -103.21 dBFs =
HD4 -103.2) dBFs v —700-
Test Parameters —a00-
[J&uto Calculation of ’ 1{-99.622M)
Coherent Freguencies _ -
Analysis Window (zamples) —B00 E
G535 o —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
11 00000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
=400k —3500 =300 —Z250M —200M —150M —100M =500 0 50N 100N 150N Z200M 2EOM 300M 350M 400k
Freouency (Hz)
< >
Firmware Version = 06" T5W1 4. L 7revE Board = 3 Type = TSW1 4.5 7revE_ DDR_RxOnly_L8_Reconfig_ FIRMWARE
Waitins for usar inout 2020/10/30 1704 | Buid - 10/31/ || CONNEGTED. | Iclle W3 TeEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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-60dBFS spurious around -100MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAG
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 60000 65000 FO00C
Single Ti R
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SNR 9547 dBFs ' A+
SFDR 9547 dBFs 00- LU
THD  88.144 dBFs 1 e Q
SINAD 954  dBFs -100- P
EMOB 1.292 Bits —o0.0-
Fund. -91.47 dBFs
Phase | -1.172 Rad -300-
Mext Sp| -9.547 dBFs Mz
HD1® | -97.70/ dBFs —40.0-
HD2 -96.31. dBF= _
HD?2* -1025: dBF= o 500
HD3 -107.2i dBFs m —G0.0-
HD3' 10071 dBF= =
HD4 -102.0f dBFs ~ —700-
Test Parameters —a00-
[J&uto Calculation of ’
Cioherent Frequencies _ 1(-49.414111) 1
Analysis Window (zamples) —B00 2 5 4 1 3| 5
65536 v -1000- T
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
1 1 500000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
=400k —3500 =300 —Z250M —200M —150M —100M =500 0 50N 100N 150N Z200M 2EOM 300M 350M 400k
Freouency (Hz)
< >
Firmware Version = 06" T5W1 4. L 7revE Board = 3 Type = TSW1 4.5 7revE_ DDR_RxOnly_L8_Reconfig_ FIRMWARE
Waitins for usar inout 2020/10/30 1711 | Buid - 10/31/ || CONNEGTED. | Idle W3 TeEXAS INSTRUMENTS
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-60dBFS spurious around -50MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas O ADG ClL DAC
INSTRUMENTS T L4
32767 -
D S U B o G et
CEIFJ’E.L,IFE! o 0=y 1 1 1 1 1 1 1 1 1 1 1 1 1
Test Selection 0 5000 10000 15000 20000 25000 0 30000 35000 40000 4ROO0 BOOO0 55000 0000 65000 FO00C
Single Ti R
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SNR 63628 dBFs ' A+
SFDR | 61.669 dBFs 0.0- T ol
THD  61.251 dBFs Q
SINAD | 59274 dBFs -100- F
EMOB 9554 Bits —o0.0-
Fund. -9523 dBFs |
Phase -2.78 Rad -300- ]
Mext Sp| -88.31! dBFs Mz
HD1® | -75.08! dBFs —40.0-
HD2 -90.71: dBF= _
HD2' | -61.66! dBFs @ 500 .
HD3  -36.92{ dBFs o —600- .
HD3' -85.33: dBF= = 1
HD4 -90.15! dBFs + —700-
Test Parameters _ _ El
[J&uto Calculation of 6007} E 4
Cioherent Frequencies e X- Spur
Analysis Window (zamples) 800 ° . T
G535 o —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
1 2000000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
=400k —3500 =300 —Z250M —200M —150M —100M =500 0 50N 100N 150N Z200M 2EOM 300M 350M 400k
Freouency (Hz)
< >

Firmware Version = "0.6"

Winitine for nser inogt

TSW1 4.5 7revE Board =
AOL0M 0301 702

Buid —10/317 ||

: Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
CONNECTED | Idle i3 TExas INSTRUMENTS
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The results are very similar. e
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
13 TExAs i[!l ADC ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
Capture 5 &
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 50000 55000 60000 65000 FO00C
Single Ti R
S Complex FFT [~ | Chanrel 1/4 |~ Blackman | (Channell +piChannel2)  1/1 Averages REW 12207 |
Value Unit¥ » 100-
SNR 9541 dBFs ' A+
SFDR 9541 dBFs 0o- ﬂ
THD  88.031 dBFs 1 e Q
SINAD 9533 dBFs -100- opur
EMOB 1.291 Bits —o0.0-
Fund. -98.02 dBFs
Phase | 093 Rad —300-
Mext Sp| -9.541 dBFs Mz
HD1® | -93.78( dBFs —40.0-
HD2 -104 5! dBF= _
HD?2* -97.75% dBF=s o 500
HD3  -99.97{ dBFs o —600-
HD3' -103.61 dBF= =
HD4 -98.83 dBFs v —700-
Test Parameters —a00-
[J&uto Calculation of ’
Coherent Frequencies _ 2
Analysis Window (zamples) —B00
G535 o —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
1 2500000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
=400k —3500 =300 —Z250M —200M —150M —100M =500 0 50N 100N 150N Z200M 2EOM 300M 350M 400k
Freouency (Hz)
< >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Waiting for usar inout 2020/10/301713 | Build - 10/31/ | | GONNEGTED™ | Idle W TEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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-60dBFS spurious around +50MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAG
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO 35000 40000 45000 SOOOO 55000 60000 65000 FO00C
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SNR 9581 dBFs ' A+
SFDR 9581 dBFs 0.0- LU
THD 82004 dBFs 1o Q
SINAD 9574 dBFs -100- oopu
ENOB 1.298 Bits —o0.0-
Fund. -86.151 dBFs
Phase | 2.251 Rad -300-
Mext Sp| -9.581 dBFs Mz
HD1® | -93.70! dBFs —40.0-
HD2 -108.31 dBFs _
HD2' -85.08° dBFs o 500
HD3  -98.69! dBFs o —600-
HD3' -93.39! dBFs =
HD4 -90.76: dBFs v —700-
Test Parameters P 9
- - Hosd26M)
[J&uto Calculation of B0.0 3 e =
Coherent Freguencies _
Analysis Window (zamples) —B00
G535 o —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
1 3000000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
=400k —3500 =300 —Z250M —200M —150M —100M =500 0 50N 100N 150N Z200M 2EOM 300M 350M 400k
Freouency (Hz)
< >

Firmware Version =

Winitine for nser inogt

“06"

TSW1 4.5 7revE Board =
AOe0M0/830 1807

Build = 10/31

: Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE

| connecTED |

ldle

ﬁi Texas INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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-60dBFS spurious around +100MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADC ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
]
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 50000 55000 60000 65000 FO00C
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unift¥ ~ 100-
SNR 9558 dBFs ' A+
SFDR 9559 dBFs 00" |
THD 89206 dBFs 1 e g
SINAD 9551 dBFs -100- P
EMOB 1.294 : Bitz —o0.0-
Fund. -90.09, dBF=
Phaze | 0.2 Rad =300
Mext Sp| -9.559 dBFs Mz
HD1' | -1033i dBFs —40.0-
HD2 -1012: dBF= _
HD2" -102.7! dBF= o 500
HD3 -102.7i dBF= m —G0.0-
HD3' -103.2, dBF= =
HD4 -103.3) dBFs —70.0-
Test Parameters —a00-
[J&uto Calculation of : 1(146.753N
Coherent Freguencies _
Analysis Window (zamples) —B00 3 o
65534 i —000-
ADC Cutput Data Rate
SO0 —110.0-

ADC Tnput Tareget Frequency
1350000000

—1200-

=130.0
=00

1
—350h  —300M

| 1 |
—250M —2008 —150m

I 1
=50 n}
Freouency (Hz)

1
=1 00m

|
S0

1
1 00M

|
150M

1 |
2000 Z250M

1
400

1 |
JO0k - FH0M

>

Firmware Version =

Winitine for nser inogt

“06"

TSW1 4.5 7revE Board =

A0P00/301714-

Buid —10/317 ||

ldle

: Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
COMMECTED

ﬁi Texas INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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-60dBFS spurious around +150MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAG
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO 35000 40000 45000 50000 55000 60000 65000 FO00C
Single Ti R
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SNR [ 62.068 dBFs ' A+
SFDR | 77.278 dBFs 00- LU
THD #1.14 dBFs Q
SINAD | 61956 dBFs -100-
EMOB 9999 Bits —o0.0-
Fund. -83.20: dBF=
Phase |-0.336 Rad -300-
Mext Sp| -77.27 dBFs Mz
HD1' | -86.02: dBFs —40.0-
HD2 -101.0¢ dBF= _
HD?2* -87.65% dBF= o 500
HD3  -89.27! dBFs o —600-
HD3' -99.22% dBF= =
HD4 -103.6¢ dBFs ~ —700-
Test Parameters . _ 1- Spur 2 1(200.208M)
[J&uto Calculation of B0.0 é. -
Coherent Frequencies _ e 3
Analysis Window (zamples) —B00
G535 o —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
1 4000000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
=400k —3500 =300 —Z250M —200M —150M —100M =500 0 50N 100N 150N Z200M 2EOM 300M 350M 400k
Freouency (Hz)
< >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Waitins for usar inout 2020/10/30 1658 | Buid - 10/31/ || CONNEGTED. | Idle W3 TeEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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-10dBFS spectrum exists near -200MHz.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
13 TExAs i[!l ADC ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
]
CaptLure 5 |
Test Selection SOOO 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 60000 65000 7000C
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unift¥ ~ 100-
SNR 9677 dBFs ' A+
SFDR 9677 dBFs 00" |
THD | 86358 dBFs | o g
SINAD 967  dBFs -100- Tk
EMOB 1314 Bits —o0.0-
Fund. -97.68%: dBF=
Phase |0.084 Rad —30.0-
Mext Sp| -9.677 dBFs Mz
HDI'  -98.74 dBFs —400-
HD2 -102 51 dBF= _
HD2" -99.25%! dBF= o 500
HD3  -1017 dBFs o —600-
HD3' -98.191 dBF= =
HD4 | -97.86/ dBFs —70.0-
Test Parameters —a00-
[J&uto Calculation of : -I
Coherent Frequencies _ 4 3 4' )
Analysis Window (zamples) —B00 5
65536 ki —100.0-
ADC Cutput Data Rate
SO0 —110.0-

ADC Tnput Tareget Frequency
14500000003

—1200-

_1 S0.0_I | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1
=400r  —-350m —3008 -Z250m —2008 —150m 1008 =50 0 S0M 100K 150M 200M  250M 300K 350M 400K

Freouency (Hz)

< >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Wsiting for Lsar inot 2000/10/301715° | Buld —10/31/ | [ CONNEGTED | Idle Wi} TEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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-60dBFS spurious around +250MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAG
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO 35000 40000 45000 50000 55000 60000 65000 FO00C
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SNR 9682 dBFs ' A+
SFDR 9682 dBFs 0.0- &
THD 80371 dBFs L o Q
SINAD 9675 dBFs -100- P
ENOB 1.315 Bits —o0.0-
Fund. -89.5% dBFs
Phase | 2271 Rad -300-
Mext Sp| -9.682 dBFs Mz
HD1® | -94.29{ dBFs —40.0-
HD2 -1022. dBFs _
HD2' -82.12 dBFs o 500
HD3  -102.21 dBFs o —600-
HD3' -99.7% dBFs =
HD4 -100.1{ dBFs ¥ —700- 2
Test Parameters —a00-
[J&uto Calculation of : - 1(300.513M)
Coherent Freguencies _
Analysis Window (zamples) —B00
G535 o —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
1 500000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 | 1 | 1
=400k —3500 =300 —Z250M —200M —150M —100M =500 0 50N 100N 150N Z200M 2EOM 300M 350M 400k
Freouency (Hz)
< >

Firmware Version =

Winitine for nser inogt

“06"

TSW1 4.5 7revE Board =
AOL0M 0301 700

Buid —10/317 ||

: Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
CONNECTED | Idle i3 TExas INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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-60dBFS spurious around +300MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
]
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 60000 65000 FO00C
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unif¥ » 100-
SNR 62288 dBFs ' A+
SFDR | 42698 dBFs 0.0- R &
THD 77619 dBFs [FTT Q
SINAD 4265 dBFs -10.0- e
ENOB 6.792 Bits —o0.0-
Fund. -9876 dBFs
Phase |-1264 Rad =300
Next Sp —83.32 dBFs Mz '
HD1 -42.69{ dBFs —40.0- N
HD2 -101.11 dBFs _
HD2' -8251! dBFs o 500
HD3  -105.1: dBFs o —600-
HD3' -81.35% dBFs =
HD4  -96.83 dBFs v —700- 2 3
Test Parameters —a00-
[JAuta Caloulation of ’ [- | 5 - -~ Spur
Coherent Frequencies _
Analysis Window (zamples) —B00
65536 el —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
1 5500000005
_1 S0.0_I I 1 I 1 | 1 | 1 | 1 | 1 | 1 | 1
—400m  —350m —300m 250k —200m —150k 1008 50 8] 50 100M  150M 2008 250M 300K 350M 400M
Freougncw (Hz)
< >

Firmware Version =

Winitine for nser inogt

“06"

TSW1 4.5 7revE Board =
OO0 0EF30 1716

Buid —10/317 ||

: Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE

CONNECTED | Idls

ﬁi Texas INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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The results are very similar, but the marker index (primes) are reversed. .



5

JMODE=11, Fs=3200MSPS,

NCO=1200MHz, FiIn=850 to 1550MHz,
LPF was used, (1st Nyquist Zone)

IQ seemed to be swapping. The largest
spectrum of the HSDC complex FFT was
marked with the 1' marker. Sometimes
the FFT results are different between
HSDC and MATLAB.




Evaluation with the harmonics < -70 dBc

Signal
generator

\ 4

LPF

A 4

ADC12DJ]3200EVM
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HSDC_jmodell_fs3200M_fnco1200M_fin850M_LPF

i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
13 TExAs i[!l ADC ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 60000 65000 FO00C
Single Ti R
S Complex FFT ¥ | Channel 1/4 |~ Blackman |~ |  (Chanrell +FChannel2)  1/1 Averages REW 12207 |
Value Unif¥ » 100-
SNR [ 10.186 dBFs ' A+
SFDR | 10.136 dBFs 00- LU
THD #9.719 dBF=s |
SINAD | 10.179 dBFs -100- " Spur
EMOB 1.39% : Bits —o0.0-
Fund. —-87.46, dBF=
Phase | 0.342 Rad —300-
Mext Sp| -10.181 dBFs Mz
HD1® | -96.34: dBFs —40.0-
HD2 -99.18% dBF= _
HD?2* -104.1° dBF= o 500
HDZ | -103.1; dBFs o —60.0-
HD3' -101.3: dBF= =
HD4 -1016 dBFs v —700-
Test Parameters —a00-
[J&uto Calculation of ’
Coherent Frequencies _ 9
Analysis Window (zamples) —B00 !
G535 o —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
850 000000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
=400k —3500 =300 —Z250M —200M —150M —100M =500 0 50N 100N 150N Z200M 2EOM 300M 350M 400k
Freouency (Hz)
< >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Waiting for usar inout 2020/10/301722 | Build - 10/31/ | I GONNEGTED Idle % TEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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—130 e L\. U b b A Mli‘m]\\ gl el Lu.. wa b il ‘.L..‘||h.|HHth“\|hu| A
—400 —300 —200 —100 O 100 200 300 400
Frequency [Hz] =~ 10°

-60dBFS spurious around -350MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
13 TExAs i[!l ADC ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO 35000 40000 45000 SOOOO 55000 60000 65000 F000C
Single Ti R
S Complex FFT ¥ | Channel 1/4 |~ Blackman |~ |  (Chanrell +FChannel2)  1/1 Averages REW 12207 |
Value Unit¥ » 100-
SNR  43.122 dBFs ' A+
SFDR  21.001 dBFs 00- LU
THD #5344 dBFs Q
SINAD | 21001 dBFs -100-
ENOB  3.196 Bits o0 0- - Spur
Fund. -90.21% dBF=
Phase | -2.357 Rad -300-
Mext Sp| -21.00° dBFs Mz
HD1® | -9537! dBFs —40.0-
HD2 -100.31 dBF= _
HD?2* -1047! dBF= o 500
HD3 -1013% dBFs m —G0.0-
HD3' -98.30: dBF= =
HD4 -91.22, dBFs v —700-
Test Parameters —a00-
[J&uto Calculation of : 1{-299.655M) A 5 |
Coherent Frequencies _ N 3]
Analysis Window (zamples) —B00 I 1
G535 o —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
Q00 000000000k
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
—400m —3508 —300M 250K 2008 150K 1008 —50M 0 508 100K 150M 2008 2508 3008 3508 400K
Freouency (Hz)
< »

Firmware Version =

Winitine for nser inogt

“06"

TSW1 4.5 7revE Board =
2O 030170

Buid —10/317 ||

: Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE

CONNECTED |

ldle

ﬁi Texas INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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-20dBFS spectrum exists near 300MHz.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
13 TExAs i[!l ADC ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 60000 65000 FO00C
Single Ti R
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SNR [ 10.147 dBFs ' A+
SFDR | 10.147 dBFs 00- LU
THD 83216 dBFs . g
SINAD | 10.14 dBFs -100- " Spur
EMOB 1.392 Bits —o0.0-
Fund. —-86.04: dBF=
Phase | -1.584 Rad -300-
Mext Sp| -10.14° dBFs Mz
HD1® | -94.02! dBFs —40.0-
HD2 -83.22 dBF= _
HD?2* -101.} dBF= o 500
HD3  -87.77! dBFs o —600-
HD3' -101.7 dBF= =
HD4 -101.9{ dBFs ~ —700-
Test Parameters —a00- 1 -248, 3040 2 3
[J&uto Calculation of ’ )
Cioherent Freguencies _ F = at
Analysis Window (zamples) —B00 5 2 2
G535 o —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
G50 000000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
=400k —3500 =300 —Z250M —200M —150M —100M =500 0 50N 100N 150N Z200M 2EOM 300M 350M 400k
Freouency (Hz)
< >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Waiting for usar inout 2020/10/301734 | Build - 10/31/ | | GONNEGTED™ | Idle ¥ TEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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—400 —300 —200 —100 (0] 100 200 300 400
Frequency [Hz] «10°

-60dBFS spurious around -250MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
]
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO 35000 40000 45000 SOOOO 55000 60000 65000 F000C
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unif¥ » 100-
SNR 64709 dBFs ' A+
SFDR 81443 dBFs 0.0- |
THD 78.042 dBFs Q
SINAD 64573 dBFs -10.0-
ENOB 10,434 Bits —o0.0-
Fund. -19.271 dBFs
Phase |-2447 Rad -300-
Mext Sp| -82.49: dBFs Mz
HD1'© | -80.23{ dBFs —40.0-
HD2 -86.741 dBFs _
HD2' -102 3! dBFs o 500
HD3  -91.27! dBFs o —600-
HD3' -102.0! dBFs =
HD4 -101.71 dBFs v —70.0- 1(-199.854M) 5
Test Parameters —a00- 3
[J&uto Calculation of ’ == Spur
Coherent Freguencies _
Analysis Window (zamples) —B00
65538 ¥ -1000-
ADC Cutput Data Rate

SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
10000000005

_1 S0.0_I | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1
=400r  —-350m —3008 -Z250m —2008 —150m 1008 =50 0 S0M 100K 150M 200M  250M 300K 350M 400K

Freouency (Hz)
3

Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE

Waiting for neer inet 2000104301737 | Build —10/317 || CONMECTED | Idle w3 TEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC

dB FS
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—400 —300 —200 —100 o 100 200 300 400
Frequency [HZz] =< 108

-10dBFS spectrum exists near +200MHz. 83
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAG
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 60000 65000 TFoooc
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SNR 9672 dBFs ' A+
SFDR 9672 dBFs 0.0- LU
THD  83.084 dBFs | o Q
SINAD 9665 dBFs -100- P
ENOB 1.313 Bits —o0.0-
Fund. -87.57 dBFs
Phase | 0638 Rad -300-
Mext Sp| -9.672 dBFs Mz
HD1® | -97.86; dBFs —40.0-
HD2 -87.051 dBFs _
HD2' -109.1% dBFs o 500
HD3  -90.47! dBFs o —600-
HD3' -101.2: dBFs =
HD4 -105.8! dBFs + —700-
Test Parameters _ _ S 2
[J&uto Calculation of 600 [-T50.879M) - . 3
Coherent Frequencies _
Analysis Window (zamples) —B00 I
G535 o —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
1 0500000005
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 | 1
=400k —350k 2300k 250k -2008M 1500 —1008 50 8] BoOmM 100M 150M 200K 250M 300K 3508 400hk
Freouency (Hz)
< >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Waiting for usar inout 2020/10/301750 | Build - 10/31/ | | GONNEGTED™ | Idle % TEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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—400 —300 —200 —100 o 100 200 300 400
Frequency [H=z] =< 10°

-60dBFS spurious around -150MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 60000 65000 TFoooc
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SHR 9.685 dBFs ' A+
SFDR 9685 dBFs 0.0- &
THD 88493 dBFs . Q
SINAD 9677 dBFs -100- T[Tpu
ENOB 1.315 Bits —o0.0-
Fund. -83.731 dBFs
Phase | 296 Rad -300-
Mext Sp| -9.685 dBFs Mz
HD1® | -9447 dBFs —40.0-
HD2 -96.431 dBFs _
HD2' -105.71 dBFs o 500
HD3  -1028! dBFs o —600-
HD3' -101.7! dBFs =
HD4 -103.0{ dBFs ~ —700-
Test Parameters —80.0- 1(-99.622M)
[J&uto Calculation of : 1- |
Cioherent Freguencies _ T
Analysis Window (zamples) —B00
65536 el —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
11000000005
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 | 1 | 1
=400k —350k 2300k 250k -2008M 1500 —1008 50 8] BoOmM 100M 150M 200K 250M 300K 3508 400hk
Freougncw (Hz)
< >
Firmware Version = 06" T5W1 4. L 7revE Board = 3 Type = TSW1 4.5 7revE_ DDR_RxOnly_L8_Reconfig_ FIRMWARE
Waitins for usar inout 2020/10/30 1752 | Buid - 10/31/ || CONNEGTED. | Iclle W3 TeEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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—400 —300 —200 —100 o 100 200 300 400
Frequency [HZz] =< 10°

-60dBFS spurious around -100MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 ZOOOO 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 60000 65000 TFoooc
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SHR '9.723 dBFs ' A+
SFDR 9723 dBFs 0.0- &
THD 89443 dBFs | o Q
SINAD 9715 dBFs -100- TP
ENOB 1.321 Bits —o0.0-
Fund. -87.701 dBFs
Phase | 2995% Rad -300-
Mext Sp| -9.723 dBFs Mz
HD1® | -9968! dBFs —40.0-
HD2 -96.43° dBFs _
HD2' -103 .91 dBFs o 500
HD3 -103.% dBFs m —G0.0-
HD3' -1028! dBFs =
HD4 -105.¢ dBFs v —700-
Test Parameters _ _ L .|k
[J&uto Calculation of B0.0 LT, |
Coherent Frequencies _ -l - b 2
Analysis Window (zamples) —B00 , 5
65536 el —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
11500000005
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 | 1 | 1
=400k —350k 2300k 250k -2008M 1500 —1008 50 8] BoOmM 100M 150M 200K 250M 300K 3508 400hk
Freougncw (Hz)
< >
Firmware Version = 06" T5W1 4. L 7revE Board = 3 Type = TSW1 4.5 7revE_ DDR_RxOnly_L8_Reconfig_ FIRMWARE
Waitins for usar inout 2020/10/30 1754 | Buid - 10/31/ || CONNEGTED. | Iclle W3 TeEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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—400 —300 —200 —100 o 100 200 300 400
Frequency [H=z] =< 10°

-60dBFS spurious around -50MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAC
INSTRUMENTS
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 50000 55000 60000 65000 TFoooc
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SHR ' 63.796 dBFs ' A+
SFDR | 74.651 dBFs 0.0- T ol
THD | 70915 dBFs T Q
SINAD 62929 dBFs -10.0- F
ENOB 10,161 Bits —o0.0-
Fund. -9.784 dBFs |
Phase | 0.321 Rad —-30.0- 8
Mext Sp| -84.15 dBFs Mz
HD1® | -74.45 dBFs —40.0-
HD2 -98.781 dBFs _
HD2' -85.53% dBFs o 500
HDZ | -37.35! dBFs o —60.0-
HD3' -82.37 dBFs = 1
HD4  -86.93 dBFs v —700- q
Test Parameters —BOO'L ] 4
[J&uto Calculation of : i Spur r
Coherent Freguencies s =
Analysis Window (zamples) —B00
65536 el —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
1 2000000005
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 | 1 | 1 | 1
=400k —350k 2300k 250k -2008M 1500 —1008 50 8] BoOmM 100M 150M 200K 250M 300K 3508 400hk
Freougncw (Hz)
< >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Waiting for usar inout 2020/10/301756 | Build - 10/31/ | | GONNEGTED | Idle ¥ TEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC

dB FS

Frequency [HZz] =~ 10°
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAG
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 50000 55000 60000 65000 F000C
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SNR 9841 dBFs ' A+
SFDR 9841 dBFs 0.0- LU
THD  88.761 dBFs | o Q
SINAD 9834 dBFs -100- S|P
ENOB 1.341 Bits —o0.0-
Fund. -87.581 dBFs
Phase |-2.045% Rad -300-
Mext Sp| -9.841 dBFs Mz
HD1® | -94.69! dBFs —40.0-
HD2 -102 8! dBFs _
HD2' -102 8! dBFs o 500
HD3 -1004! dBFs m —G0.0-
HD3' -10051 dBFs =
HD4 -100.1) dBFs + —700-
Test Parameters _ _ o
[J&uto Calculation of B0.0 | LI
Coherent Freguencies _ -
Analysis Window (zamples) —B00
G535 o —000-
ADC Cutput Data Rate

SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
1 2500000003

_1 S0.0_I | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1
=400r  —-350m —3008 -Z250m —2008 —150m 1008 =50 0 S0M 100K 150M 200M  250M 300K 350M 400K

Freouency (Hz)

< >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Wsiting for Lsar inot 2090/10/301758° | Buid —10/31/ | | CONNEGTED | Idle Wi} TEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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Frequency [HZz] =< 10°

-60dBFS spurious around +50MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 60000 65000 TFoooc
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SHR 9904 dBFs ' A+
SFDR 9904 dBFs 0.0- &
THD 81393 dBFs . Q
SINAD 9897 dBFs -10.0- o
ENOB 1.352 : Bits —o0.0-
Fund. -85.83 dBFs
Phase |-0.116 Rad -300-
Mext Sp| -9.904 dBFs Mz
HD1© | -94.30( dBFs —40.0-
HD2 -102 21 dBFs _
HD2' -85.81: dBFs o 500
HD3 -1022i dBFs m —G0.0-
HD3' -85.61 dBFs =
HD4 -99.26) dBFs v —700-
Test Parameters A al U 2
[J&uto Calculation of B0.0 i | H1o-432ht)
Coherent Frequencies _ ] i -
Analysis Window (zamples) —B00
65536 el —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
13000000005
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 | 1 | 1 | 1
=400k —350k 2300k 250k -2008M 1500 —1008 50 8] BoOmM 100M 150M 200K 250M 300K 3508 400hk
Freougncw (Hz)
< >
Firmware Version = 06" T5W1 4. L 7revE Board = 3 Type = TSW1 4.5 7revE_ DDR_RxOnly_L8_Reconfig_ FIRMWARE
Wiaiting for usar inout 2020/10/30 1800 | Auild - 10/31/ | [ COMMECTED. | Iclle W3 TEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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-60dBFS spurious around +100MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
13 TExAs i[!l ADC ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 50000 55000 60000 65000 FO00C
Single Ti R
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SNR 10071 dBFs ' A+
SFDR | 10.071 dBFs 00- LU
THD 8677 dBFs . g
SINAD | 10.063 dBFs -100- T Spur
EMOB 1.379 Bits —o0.0-
Fund. -$2.90: dBF=
Phase 1.905 Rad -300-
Mext Sp| -10.07 dBFs Mz
HD1® | -96.10° dBFs —40.0-
HD2 -9%.24. dBF= _
HD?2* -97.7%8. dBF= o 500
HD3 -95.89° dBFs m —G0.0-
HD3' -100.7: dBF= =
HD4 -98.67 dBFs v —700-
Test Parameters —a00- 1[150.589M)
[J&uto Calculation of ’ E
Coherent Frequencies _ 3 > ]
Analysis Window (zamples) —B00 . 4 T
65536 v -1000- ' !
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
1 350000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
=400k —3500 =300 —Z250M —200M —150M —100M =500 0 50N 100N 150N Z200M 2EOM 300M 350M 400k
Freouency (Hz)
< >

Firmware Version = "0.6"

Winitine for nser inogt

TSW1 4.5 7revE Board =
AOO0A0/30 1801 -

Build = 10/31

: Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Idle *i3 TExAS INSTRUMENTS

| connecTED |
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FFT results by MATLAB for IQ data exported from HSDC
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-60dBFS spurious around +150MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 60000 65000 TFoooc
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unit¥ » 100-
SHR 61961 dBFs ' A+
SFDR | 80.374 dBFs 0.0- &
THD 80.765 dBFs Q
SINAD | 62727 dBFs -100-
ENOB 10.127 Bits —o0.0-
Fund. -76.83! dBFs
Phase | -1552 Rad -300-
Mext Sp| -80.37! dBFs Mz
HD1® | -91.08; dBFs —40.0-
HD2 -100.38! dBFs _
HD2' -84.271 dBFs o 500
HD3  -95.22! dBFs o —600-
HD3' -1009% dBFs = .
HD4 -95.06) dBFs v —700- t{200.208M)
Test Parameters —a00- ]
[J&uto Calculation of :
Coherent Frequencies _1
Analysis Window (zamples) —B00 b
G556 v 1000

ADC Cutput Data Rate

SO0 —110.0-
ADC Tn T F
put Target Freguency —1200-

14000000005
_1 S0.0_I | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1
=400r  —-350m —3008 -Z250m —2008 —150m 1008 =50 0 S0M 100K 150M 200M  250M 300K 350M 400K

Freouency (Hz)

< >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Wsiting for Lsar inot 2000/10/301803- | Build —10/31/ | [ CONNEGTED | Idle Wi} TEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC

dB FS

Frequency [HZz] =~ 10°

-10dBFS spectrum exists near -200MHz.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAGC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
]
CaptLure 5 |
Test Selection SOOO 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 SOOOO 55000 60000 65000 FO00C
Single T ~
noE ene Complex FFT || | Channel1/4 |~ Blackman |~  (Channe +#Channel2) 141 Avsragss REW 12207 |
Value Unift¥ ~ 100-
SNR 1028 dBFs ' A+
SFDR 1028 dBFs 00" |
THD 8773 dBFs . g
SINAD 10273 dBFs -100- n™ Spur
EMOB 1414 Bits —o0.0-
Fund. -929% dBF=
Phaze | 1.2 Rad =300
Mext Sp| -10.28 dBFs Mz
HD1' | -9558: dBFs —40.0-
HD2 -1055%! dBF= _
HD2" -101.3 dBF= o 500
HD3 -98.80! dBF= m —G0.0-
HD3' -100.%{ dBF= =
HD4 -100.0 dBFs ¥ —700-
Test Parameters —a00-
[J&uto Calculation of :
Coherent Frequencies _
Analysis Window (zamples) —B00 5
65534 i —000-

ADC Cutput Data Rate

SO0 —110.0-
ADC Tn T F
put Target Freguency —1200-

14500000005 |
_1 S0.0_I | 1 | 1 | 1 | I | 1 | 1 | 1 | 1
=400r  —-350m —3008 -Z250m —2008 —150m 1008 =50 0 S0M 100K 150M 200M  250M 300K 350M 400K

Freouency (Hz)

< >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Wsiting for Lsar inot 2090/10/30 1804 | Buid —10/31/ | | CONNEGTED | Idle Wi} TEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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-60dBFS spurious around +250MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
13 TExAs i[!l ADC ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
=
Capture 5 &
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 50000 55000 60000 65000 FO00C
Single Ti R
S Complex FFT [~ | Chanrel 1/4 |~ Blackman | (Channell +piChannel2)  1/1 Averages REW 12207 |
Value Unif¥ » 100-
SNR 1104 dBFs ' A+
SFDR 11.04 dBFs 0o- '@J
THD #2491 dBFs Q
SINAD | 11032 dBFs -100- -= Spur
EMOB 154 : Bits —o0.0-
Fund. -86.30, dBF=
Phase | 2.025% Rad —300-
Mext Sp| -11.04 dBFs Mz
HD1® | -9098{ dBFs —40.0-
HD2 -10349: dBF= _
HD?2* -94 65: dBF= o 500
HDZ | -99.17{ dBFs o —60.0-
HD3' -101.3: dBF= =
HD4 -100.61 dBFs + —700-
Test Parameters _ _ 4 0.5
[J&uto Calculation of B0.0 o+ 5 . 1300:513M)
Coherent Frequencies _ ] B
Analysis Window (zamples) —B00 T B
G535 o —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
1 500000000
_1 S0.0_I I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
=400k —3500 =300 —Z250M —200M —150M —100M =500 0 50N 100N 150N Z200M 2EOM 300M 350M 400k
Freouency (Hz)
< >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Waitins for usar inout 2020/10/30 106 | Buid - 10/31/ || CONNEGTED. | Idle W3 TeEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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-60dBFS spurious around +300MHz disappears.
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i High Speed Data Converter Pro v5.00.02 — *
File Instrument Options Data Capture Options Test Options Help
i3 Texas i[!J ADG ilil DAC
INSTRUMENTS
ADC1 2D0cx00_w0 BB | 12 32767 ‘ a7
]
CaptLure 5 |
Test Selection 5000 10000 15000 20000 25000 BOOOO SSOOO 40000 45000 50000 55000 60000 65000 FO00C
Single T ~
Ingle fene Complex FFT |~ Channel 1.4 [~ Blackman |~ (Channel +fChannel2) 171 Averages REW|12207
Value Unif¥ » 100-
SNR 63207 dBFs ' A+
SFDR 44428 dBFs 0.0- . |
THD  76.689 dBFs 1'(-349.927M) Q
SINAD | 44.369 dBFs -100- o
EMOB 7.07% Bits —o0.0-
Fund. -11.61 dBF=
Phase |-2.39% Rad -300-
Mext Sp| -86.89 dBFs Mz 1
HD1  -44.42{ dBFs —400-
HD2 -101.3{ dBF= _ |
HD2" -92.25% dBFs o 500
HD3  -99.75! dBFs o —600-
HD3' -86.53 dBF= =
HD4 -1005) dBFs ¥ —700- T o
Test Parameters —a00- af
[JAuta Caloulation of ’ 2 | 1 e |
Coherent Freguencies _ i N -~ Spur
Analysis Window (zamples) —B00
65536 el —000-
ADC Cutput Data Rate
SO0 —110.0-
ADC Tnput Tareget Frequency —120.0-
1 5500000005
_1 S0.0_I I 1 I 1 | 1 | 1 | 1 | 1 | 1 | 1
—400m  —350m —300m 250k —200m —150k 1008 50 8] 50 100M  150M 2008 250M 300K 350M 400M
Freougncw (Hz)
< >
Firmware Version = "067 TSW1 4.5 7revE Board = : Type = TSW1 4.5 7revE_DDR_RxOnly_LB8_Reconfig FIRMWARE
Waiting for usar inout 2020/10/30 1807 | Build - 10/31/ | | GONNEGTED™ | Idle % TEXAS INSTRUMENTS
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FFT results by MATLAB for IQ data exported from HSDC
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The results are very similar, but the marker index (primes) are reversed. ..



6

MATLAB code




Validation of FFT results by MATLAB

clear

close all

pnt=65536; % data samples
x=1:pnt; % Xx-axis index vector

xf=(x-pnt/2)/(pnt/2)*400e6; % frequency axis vector
a=csvread('HSDC_ 132 codes.csv'); % read csv file
i=a(:,1)./16384; % Normalize the I-ch signal (signed 15bit)
g=a(:,2)./16384; % Normalize the Q-ch signal (signed 15bit)
c=(i+1j*q); % Complex signal

w = blackman(pnt); % Window function
f=20*log10(abs(fft(w.*c)./(pnt/2))); % spectrum in dB
f2=circshift(f,(pnt/2)); % Shift DC to center

plot(xf,f2")
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