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Agenda

JESD204B IP Features

JESD204b Transmitter Porting
= JESD204b Transmitter Hardware Validation Block Design
= Test Cases
=  Test Parameters
= Test Procedure and Test Setup
JESD204b Receiver Porting
= JESD204b Receiver Hardware Validation Block Design
= Test Cases
= Test Parameters
= Test Procedure and Test Setup
JESD204b Transmitter Deterministic Latency
= JESD204b Transmitter Deterministic Latency Testing Block Design
=  Test Cases
= Test Parameters
= Test Procedure and Test Setup
JESD204b Receiver Deterministic Latency
= JESD204b Receiver Deterministic Latency Testing Block Design
= Test Cases
= Test Parameters
= Test Procedure and Test Setup

Test Result for all the Testing
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IP Features

= Design as per JESD204B Standard.

u Supports Data Rate upto 12.5 Gbps

=  Supports upto 8 lanes per core (This limitation is due to the Transceivers).
u Supports Transport and Link Layers.

=  Supports Subclass 0 and 1.

u Does not support Subclass 2.

n No of Frames per Multiframe (K) =1 to 32
=  No of Samples per Frame (F) =1 to 256

= Supports Scrambling.

= Supports Initial lane Alignment.

= Supports Character Replacement.

= AXI Stream Data interface.

=  AXI Lite Configuration interface.
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JESDZ204B Transmitter




JESD204B Transmitter Block Design

PC
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Test Cases

DAC Input sampling rate = SerDes Rate / (DAC Resolution after 8b10b * No of converters in a single lane)

DAC Output sampling rate = DAC Input sampling rate * Interpolation Factor

Test Case Modes (LMF) Interpolation No. of converters in single | DAC Input Sampling [ DAC Output LMK Sysref

lane Rate (MSPS) Sampling Rate

(MSPS)

0 442 x1 1 250.00 250.00 Continuous
1 442 X2 1 250.00 500.00 Continuous
2 442 x4 1 250.00 1000.00 Continuous
3 244 X2 2 125.00 250.00 Continuous
4 244 x4 2 125.00 500.00 Continuous
5 244 x8 2 125.00 1000.00 Continuous
Deterministic Latency Testing
6 442 X4 1 250.00 1000.00 Pulsed
Multiple Reset testing
7 442 X4 1 250.00 1000.00 Pulsed
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Test Parameters

=  Serdes Rate =5 Gbps
= FPGAJESD204B Clock =125 MHz
"  FPGA Reference Clock = 100 MHz
=  FPGA Sysref =3.90 MHz
=  DAC Clock =250 MHz
=  DAC Sysref =3.90625 MHz
= No of Frames per MultiFrame (K) =32
= Test Pattern
= Channel A : 10 Mhz Sine wave.
= Channel C: 10 MHz Sine wave.
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Test Procedure Test Set up

— - SRS

1 Tektronb MDO3024 Mixed Domain Oscilloscope
|

Following are the Hardware connection :

1. Connect TI DAC EVM (TI DAC38J84 )with the Elitestek TJ-
Series Evaluation (TJ375N1156X) Board on J14 FMC
Connector(Quad 3)

2. Connect host PC with Elitestek TJ-Series Evaluation Board
via USB cable which can be used as UART and JTAG

3. Start the Oscilloscope and connect it with DAC EVM
through SMA cables.

4. Open the Efinity Programmer and program the required
bitfile.
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Test Procedure : TCL Script sequence

Open the TCL IDE from the start menu, by default the required TCL script is sourced

The console will display the option to select the testing for the JESD204B Transmitter with DAC or JESD204B Receiver with
ADC. Select option 1 to test the JESD204B Transmitter with DAC.

The user must select the DAC test cases (Modes) and enter a number from 0 to 7 according to the requirement.

The second input is the selection of the sub modes,

= 3 = Selection of the mode ‘@’ is done when LMKO04828 is configured for the first time after being powered up. This
mode ensures that LMKO04828 is configured so that clocks are available to Elitestek PMA IP, as it requires clocks
before bit file configuration to generate the necessary PMA clocks.

= b = Selection of this mode will run the complete sequence required for the link up of JESD204B TX IP with the DAC
and configure the pattern memory with data samples

On selection of ‘@’, LMK gets configured.

Reprogram the bit file after selection of the ‘a’ mode or in case of MCS file programmed, power cycle only the Elitestek
Evaluation board

Select the ‘b’ option, this will display the JESD204B lock status and DAC errors

Select the input frequency

View the output waveform on the oscilloscope
Jogic it



Test Results Ch A-10MHz & Ch C -10 MHz
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"% | Results: Measurements (Measure All Edges) :
Measurement l Current I Mean I Min I Max [ Range (Max-Min) l Std Dev l Count l
Frequency(4) 99860377 MHz 99949868 MHz 99379940 MHz 10.060928 MHz  122.93476 kHz 61.954050 kH 3
@ Frequency(2) 99752215 MHz 10000917 MHz 99007004 MHz 10.105576 MHz  204.87651 kHz 42886957 kH 121
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JESD204B Transmitter DETERMINISTIC
LATENCY TESTING




DAC : Deterministic Latency Testing

« Trigger is generated inside FPGA

- This Trigger is square wave

« Data is sent to JESD IP when the Trigger signal is high.
« Trigger is connected to one channel of Oscilloscope . DAC Output is connected to
. Sine Samples are sent from the pattern memory when Trigger is high the second Channel of the

i scope

« DAC Analog Output
« Sine Samples are output
from the DAC

Elitestek Evaluation Board DAC38J84 Evaluation Board
- JESD Tx . FMC JESD Rx JESD Rx
Trlgge_r —> e —» Transport ‘!ESD 2 Elitestek Tx Phyical ‘!ESD i Transport DAC P! Oscilloscope
Generation Memory Layer Link Layer PMA Layer Link Layer Layer
GPIO Reference Signal
Latency
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Test Procedure Test Set up

1. The procedure is same as the one explained in slide
number 9.

2. For deterministic latency testing select the test case
number 9.

3. Set up the trigger condition in the Oscilloscope.
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DAC : Deterministic Latency Testing Result

Mode Interpolatio

Typical No. of Variation
(LMF) N Value Iterations (ps)
(ns)
Cold 40X x4 852.00 | 852.00 852.10 30 150
Warm 40X x4 852.00 852.00 852.00 30 100
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JESD204B Receiver Block Design

PC ADC GUI

Elitestek TJ-Series FPGA
AFE58JD48 EVM
Snapshot
Upload 2 UART EPGA Clk
(FIFO) ¢ 100 Mhz
A FPGA Clk Device Clk
100 Mhz 125 Mhz LMK04828
Device Clk B
125 MHz Fpseng ﬁ‘y:;e[
JESD204B Rx IP } PMA Clk [
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i - Signal Generator
Descrambler |« Character b CGS ILA < M!.lltlLane € Lane Mapping . F i
Replacement Alignment Elitestek M ADC Clk ADC Sysref
T T <«——— Pcsip (€ PMAIP |« (od 125 MHz 3.90 MHz
Frame
RX S;:iate » Boundary 3 4
e Generator
= AFE58JD48
-
FPGA Sysref
3.90 MHz
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Test Cases

ADC Input sampling rate = SerDes Rate / (ADC Resolution after 8010b * No of converters in a single lane)

Test Modes (LMF) | No.of convertersin | ADC Input Sampling Rate | ADC Output Sampling Rate LMK Sysref

single lane
Case & (MSPS) (MSPS)

“ 484 (40X) 2 125.00 125.00 Continuous
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Test Parameters

= Serdes Rate =5 Gbps

=  FPGAJESD204B Clock = 125 MHz

"  FPGA Reference Clock = 100 MHz

u FPGA Sysref = 3.90 MHz

=  ADC Clock =125 MHz

=  ADC Sysref =3.90625 MHz

= Decimation =x1

= Test Pattern
= Channel A :1 Mhz Sine Wave, 500mv Amplitude
= Channel C :5 MHz Sine Wave,500mv Amplitude.
= Channel B,D : Left Open .
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Test Procedure

Following are the Hardware connection :

1. Connect TI ADC EVM (Tl ADS54J66 )with the Elitestek TJ-
Series Evaluation (TJ375N1156X) Board on J15 FMC

Connector
(Quad 2).

2. Connect host PC with Elitestek TJ-Series Evaluation Board
via USB cable which can be used as UART and JTAG

3. Start Signal Generator and connect it with ADC EVM
through SMA cables.
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Test Procedure : ADC GUI configuration

1. The ADC is configured through the GUI a 1
Ede Script Debug Help by
2. Open the GUI and load the required configuration (.cfg) amrne
. . E Quick Setup L¥ vea 3 ADC ¥ DEMOD 12 Register Map Configuration
file through which we want to operate the ADC eval e e s
board GUI ( File = Open configuration = file_name.cfg) | ez —
Preset Configurations | ADC Input Target Frequency SMHz
e onn @ [Broma: > it Fgunon £)
Once ADC is configured , program the bit file to the a8 (ot
. - [ LVDS: 20M 16x 16 LVDS_1X, Dec
Elitestek evaluation board. 3 0% 00 e 16 1405 03K D v .
Choose Analog Configuration
e N S
8::& B LZ’.}: Device Status
v g z:: v ::G:TS‘E.:ADC :‘l.:):: Chs Disabled :
et Il oo o
geoz_;;ﬂ;:ist goamaon I8 enadled
JESD_SUBCLASS Suddlass 1
Note: No Selection indicates that last written quick selup configuration have been modified from advanced contro t':’g::gxsfe-:“ g::::::: v
"N)wmnegsm AFES8JD48_VCARgIster 197101C5) - [0x7400) @ connecteD QTExAslns‘mummrs
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Test Procedure : TCL Script sequence

Open the TCL IDE from the start menu, by default the required TCL script is sourced

The console will display the option to select the testing for the JESD204B Transmitter with DAC or JESD204B
Receiver with ADC. Select option 2 to test the JESD204B Transmitter with DAC.

This script includes the complete sequence from the JESD204B configuration to the capturing of the data
through snapshot streaming interface and data decryption for each ADC input

After selection of ADC testing the sequence of measuring the clock frequency, JESD204B RX IP configuration for 40X mode
and status of errors and link up information are displayed

Once link up is done without any errors, the captured ADC sample data are uploaded to the host PC with user permission,
if user wants to upload the data, select the option 1

Once the decryption is done for captured samples, open the Tl wave vision software to view the waveform for the
captured file.
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Test Results - Ch A - Frequency Domain

f\-’ WaveVision5.0.6.465 (P2R1 Beta) [No Hardware Connected]

Fie Plots Utity Toos Hep  lal E}j o L Nz

Plot_File_9_TimeDomain, Active Channel; C:\LFT_TCL \scripts\td \efinix\ADC_Channel_A (Channel 1)
FFT Readouts a A_] A x /
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[] Ignore Exdusion Areas in Calculations

X Aods Units: (®) Frequency () Bins
dB Units: (®) dBFS () dBc

[] override rate
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Test Results Ch C - Frequency Domaln

vV WaveVision5.0.6.465 (P2R1 Beta) [No Hardware Connected)]
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JESD204B Receiver DETERMINISTIC
LATENCY TESTING




ADC : Deterministic Latency Testing

« ADC Resolution = 16 bits --> 1 sign bit and 15 data bits

« Squa a ith 50% duty cycle is sent fi
« For Square wave, since the Duty Cycle = 50%, half samples will be +ve and other thluF;%v/\; e RO A A
half will be -ve. So MSB / signed bit of ADC samples will be a square wave ; y g
« The MSB bit of received data can be used as a trigger to check the latency CIL 5 v SO EING T A A

« Port 2 of Splitter is connected to Oscilloscope

l |
1

Elitestek Evaluation Board AFE58JD48 Evaluation Board

Pulse Generation

GPIO . JESD Rx ; FMC JESD Tx JESD Tx
5 ADC Signed | - JESDRx |, |Elitestek Rx| - JESD Tx =
< Bit Mapping | T't':;gf“ “ LinkLayer [€7] PmA [€ PL":;:f' BN LirikLayer B T'i'a‘;g:’“ * ABC B Splitter |«

Oscilloscope

Reference Signal

Latency
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Test Procedure

-

| 3 -

—_— Elitestek Evaluation Board [ \

1. The procedure is same as the one explained in slide
number 17 .
2. For deterministic latency set up the trigger condition in
the Oscilloscope
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ADC : Deterministic Latency Testing Result

Mode Min Value Typical Max Value No. of Variatio

(ns) Value (ns) Iterations n

(ns) (ps)

(@D 500mY
&P Frequency

IC
£3 04y 0.00
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Queries ?




,Alogic fruit
Technologies

mirror_mod.
mirror_mod.

| 5 l \ nm;r ob. ;elec
' l D o ) Vil podifier obssel
a O u "~z 19( ,'
| B , s N . .:g
= S

Arpitha Shetty

806, 8th Floor BPTP Park

9, Centra
Sector-30, NH-8 Gurgaon -
2D www.loqgic-fruit.com 122001 Haryana (India)

N7



http://www.logic-fruit.com/

	Slide 1
	Slide 2: Agenda
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12: DAC : Deterministic Latency Testing
	Slide 13
	Slide 14: DAC : Deterministic Latency Testing Result
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27: ADC : Deterministic Latency Testing Result
	Slide 28
	Slide 29



