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[bookmark: _Toc467665503]How to enable triggering in TSW14J56 RevB?
HSDC Pro & TW14J56 Triggered Cap/Gen configuration:
1. To use the trigger on TSW14J56 RevB board we need to do couple of modification on the board as listed below,
1. Remove R241
1. Remove R242
1. Replace C61 with ‘0’ ohm resistor
1. ‘REF_OSC_IN’ is the SMA connector to be used to provide the Trigger input.
1. In the ADC/DAC Device INI, present under ‘14J56 Details’ folder of HSDC Pro installation directory, we need to ‘add/update’ the below shown Parameter so that it configures the SMA as trigger source. (Figure 2) 
Is Capture Trigger SMA = 1
1. Add the following Parameter to the INI in section called [ADC] in case of ADC device or [DAC] in case of DAC device,
Menu Enable = “Trigger Option”

Alternate method: (will enable Menu item for all INIs)
Remove the ‘Trigger Option’ string from the ‘Menu Disable’ parameter of the INI file present in the below given HSDC Pro installation path (Figure 3),
C:\Program Files (x86)\Texas Instruments\High Speed Data Converter Pro\14J56 Details\Device and File Info.ini
1. Then in HSDC Pro, enable the Trigger Mode from the menu option (Data Capture Options -> Trigger Option) before capturing. (Refer the HSDC Pro User manual for different Trigger mode description.)

Figure 1: Snapshot of the Schematics

[image: ]
Figure 2:
[image: ]

Figure3:
[image: ]
[bookmark: _Toc467665504]How to configure Master-Slave Triggering mode using TSW14J56 RevB & HSDC Pro?
Master-Slave mode is a special Triggering mode (different from the Normal Trigger mode) where there can be two TSW14J56 RevB setup and one can act as a Master (can self-trigger as well as sends out a trigger signal through its SMA port) and another can act as a slave (receives trigger from Master’s SMA port).  Both Master and Slave trigger timing are synchronized to same SYSREF edge. This mode requires a continuous SYSREF signal.
1) To use the trigger on TSW14J56 RevB board we need to do couple of modification on the board as listed below,
a) Remove R241
b) Remove R242
c) Replace C61 with ‘0’ ohm resistor
2) ‘REF_OSC_IN’ is the SMA connector to be used to provide the Trigger input/output.
3) Add the following Parameter to the INI in section called [ADC] in case of ADC device or [DAC] in case of DAC device,
Menu Enable = “Trigger Option”
4) Add the following Parameter to the Device INI in the [Version 1.0] section as show in the snapshot below,
Sysref Based Master Slave Trigger = 1

[image: ]

5) To configure as Slave: In HSDC Pro, enable the Trigger Mode from the menu option (Data Capture Options -> Trigger Option). This will configure the current TSW14J56 as a slave.
[image: ]

6) To configure as Master: In HSDC Pro, enable the Trigger Mode from the menu option (Data Capture Options -> Trigger Option) and Set ‘Software Trigger enable’. This will configure the Current TSW14J56 as a Master.
[image: ]

7) Now the ‘Capture’ button will be shown as ‘Generate Trigger’ button. Press this button to trigger the master which intern will produce a Trigger pulse on the SMA. By shorting SMA of Master and Slave we can trigger the Slave using the Trigger from the Master.
[image: ]

8) Note: In master mode the output trigger is generated at first rising edge of SYSREF and capture happens at second rising edge. In case of slave triggering mode the capture happens at the first SYSREF rising edge after the trigger rising edge.

[bookmark: _Toc467665505]How to calculate Lane Rate and Reference clock frequency?

The following is the formula for calculating lane rate and Reference clock

Lane Rate = N’(Fs)(10)(No Of Channels)/(L*8)
L=No of lanes
Fs=sampling frequency
N’=NTOTAL

To calculate Reference Clock frequency,

1. Calculate Lane Rate 
2. Find the divider value that corresponds to the calculated Lane Rate by adding the last 2 bytes of the fabric PLL register value specified in the INI (INI Parameter: “Fabric PLL Counter”).
Eg: 
· If Lane Rate = 7.75Gbps
· From INI: “Fabric PLL Counter = 0.611G to 0.7G:0x081010,0.7G to 3.125G:0x080808,3.125G to 8G:0x080202”
· So the PLL counter reg value corresponding to given Lane rate = 0x080808
· So the Divider = 0x08+0x08 = 16 in decimal

3. This ratio should be true, 
(Ref clk * 4)/Divider =  Lane Rate/40 ; Or Frame Clock = Lane Rate/40 ;
Note: Factor ‘4’ in first equation is required for PLL IP used in the FPGA FW
4. Find Ref clock, Ref Clock = (Lane Rate * Divider ) / (40*4)
5. In regard to the TSW14J56 Reference clock frequency calculation the following parameter is used in the ini file. 
MIF Config= 0.611G to 1.5G:RX:RX_PMA_x10,1.5G to 12.5G:RX:RX_PMA_x20 

Here for the particular lane rate say 1.5 G the MIF config file used is RX_PMA_x10. The x10 is the ratio of lane rate to reference clock. Therefore when lane rate is 1.5G the expected reference clock is 150M.
The Reference Clock has to be higher than 40MHz as per FW spec but it has been tested only up to 60MHz.

Example2: If the lane rate is 12.5 G is and the reference clock is 312.5M then the MIF file used is RX_PMA_x40.


[bookmark: _Toc467665506]Sequence of Operations in HSDC Pro TSW14J56 ADC Capture
1. When connecting to board
1. Reading the Firmware IID register and verifying whether it matches with the INI

1. When selecting ADC Device
1. The DLL reads the ADC device ini parameters, and stores them as a global variable.

1. When pressing capture and releasing the button
1. Fabric PLL configuration based on the MIF config range, and fabric PLL counter value.
1. MIF streaming from the on chip RAM for all logic channels in RX Transceiver IP(Configuring the ratio of lane rate to CDR clock)
1. Lane mapping registers mapping the lanes based on the parameters passed in from INI
1. Lane and parallel data polarity configuration in the transceiver.
1. Configure the JESD Megacore IP with the LFK etc parameters and initiate synchronization process
1. During the synchronization process the SYNC signal goes from high to low and enters CGS phase.
1. The CGS phase enters into ILAS phase only if single SYSREF edge is detected.(As per the mode configured in the current DLL).
1. Write capture start in the control register for initiating start.
1. Poll the control register for capture done bit.
1. If the capture done bit is not asserted then read DDR error is displayed.

[bookmark: _Toc467665507]ADC Minimum Samples to capture & DAC Sample Multiple
There are following two parameters defined in "Device and File Info.ini" file available in each Board Details folder,
1. Min Samples = "4096" 
0. Corresponds to 'ADC' minimum capture size
1. DAC Data Multiple = "256" 
1. Specifies 'DAC' sample count multiples
File location in case of 14J56 RevB,
C:\Program Files (x86)\Texas Instruments\High Speed Data Converter Pro\14J56 Details\Device and File Info.ini

There is no minimum Sample count parameter for DAC - but the Data multiple (Parameter 2) will limit the minimum number of samples that we can generate.
 
These parameters values wrt the platforms (based on HSDC Pro v3.03 INIs),
 
	Platform
	ADC Min Data Size
	DAC Count multiple

	TSW1400
	4096
	32

	TSW1405
	65536
	32

	TSW1406
	4096
	32

	TSW14J56
	4096
	256

	TSW14J50
	4096
	256

	14J10VC707 & KC707
	4096
	32



[bookmark: _Toc467665508]Perforce path for checking in new INI files

	TSW1400
	External
	ADC
	//HPA/HSP/Data Converters/Projects/TSW1400/Firmware Files/GUI_Release_Files/ADC INI/

	
	
	DAC
	//HPA/HSP/Data Converters/Projects/TSW1400/Firmware Files/GUI_Release_Files/DAC INI/

	
	Internal Only
	ADC
	//HPA/HSP/Data Converters/Projects/TSW1400/Firmware Files/GUI_Release_Files/ADC INI/Internal Only/

	
	
	DAC
	//HPA/HSP/Data Converters/Projects/TSW1400/Firmware Files/GUI_Release_Files/DAC INI/Internal Only/

	
	
	
	 

	TSW1405
	External
	ADC
	//HPA/HSP/Data Converters/Projects/TSW1405/Firmware Files/GUI_Release_Files/ADC INI/

	
	Internal Only
	ADC
	//HPA/HSP/Data Converters/Projects/TSW1405/Firmware Files/GUI_Release_Files/ADC INI/Internal Only/

	
	
	
	 

	TSW1506
	External
	DAC
	//HPA/HSP/Data Converters/Projects/TSW1406/Firmware Files/GUI_Release_Files/DAC INI/

	
	Internal Only
	DAC
	//HPA/HSP/Data Converters/Projects/TSW1406/Firmware Files/GUI_Release_Files/DAC INI/Internal Only/

	
	
	
	 

	TSW14J56 RevB
	External
	ADC
	//HPA/HSP/Data Converters/Projects/TSW14J56/Firmware Files/GUI_Release_Files/ADC files/

	
	
	DAC
	//HPA/HSP/Data Converters/Projects/TSW14J56/Firmware Files/GUI_Release_Files/DAC files/

	
	Internal Only
	ADC
	//HPA/HSP/Data Converters/Projects/TSW14J56/Firmware Files/GUI_Release_Files/ADC files/Internal Only/

	
	
	DAC
	//HPA/HSP/Data Converters/Projects/TSW14J56/Firmware Files/GUI_Release_Files/DAC files/Internal Only/

	
	
	
	 

	TSW14J50
	External
	ADC
	//HPA/HSP/Data Converters/Projects/TSW14J50/Firmware Files/GUI_Release_Files/ADC files/

	
	Internal Only
	ADC
	//HPA/HSP/Data Converters/Projects/TSW14J50/Firmware Files/GUI_Release_Files/ADC files/Internal Only/

	
	
	
	 

	TSW14J10 KC705
	External
	ADC
	//HPA/HSP/Data Converters/Projects/TSW14J10/TSW14J10KC705/Firmware Files/GUI_Release_Files/ADC INI/

	
	
	DAC
	//HPA/HSP/Data Converters/Projects/TSW14J10/TSW14J10KC705/Firmware Files/GUI_Release_Files/DAC INI/

	
	Internal Only
	ADC
	//HPA/HSP/Data Converters/Projects/TSW14J10/TSW14J10KC705/Firmware Files/GUI_Release_Files/ADC INI/Internal Only/

	
	
	DAC
	//HPA/HSP/Data Converters/Projects/TSW14J10/TSW14J10KC705/Firmware Files/GUI_Release_Files/DAC INI/Internal Only/

	
	
	
	 

	TSW14J10 VC707
	External
	ADC
	//HPA/HSP/Data Converters/Projects/TSW14J10/TSW14J10VC707/Firmware Files/GUI_Release_Files/ADC INI/

	
	
	DAC
	//HPA/HSP/Data Converters/Projects/TSW14J10/TSW14J10VC707/Firmware Files/GUI_Release_Files/DAC INI/

	
	Internal Only
	ADC
	//HPA/HSP/Data Converters/Projects/TSW14J10/TSW14J10VC707/Firmware Files/GUI_Release_Files/ADC INI/Internal Only/

	
	
	DAC
	//HPA/HSP/Data Converters/Projects/TSW14J10/TSW14J10VC707/Firmware Files/GUI_Release_Files/DAC INI/Internal Only/

	
	
	
	

	TSW14J56 RevD
	External
	ADC
	//HPA/HSP/Data Converters/Projects/TSW14J56revD/Firmware_files/GUI_Release_Files/ADC files/

	
	
	DAC
	//HPA/HSP/Data Converters/Projects/TSW14J56revD/Firmware_files/GUI_Release_Files/DAC files/

	
	Internal Only
	ADC
	//HPA/HSP/Data Converters/Projects/TSW14J56revD/Firmware_files/GUI_Release_Files/ADC files/Internal Only/

	
	
	DAC
	//HPA/HSP/Data Converters/Projects/TSW14J56revD/Firmware_files/GUI_Release_Files/DAC files/Internal Only/










[bookmark: _Toc467665509]How to setup Binary Channel Mode
The firmware supports binary channel output for below described GPIOs through pin IO state mux configured through a DAC INI parameter called "Binary Channel Mode".
In this mode, TSW14J56 interprets a fifth column (in case there are 4 channels in HSDC Pro) of data in the HSDCPro TX CSV file as a recipe for playing out digital data on certain GPIO pins on the FMC connector. This data will be sample-aligned with the channel data on the first four columns of the CSV file. Since the digital playback feature runs off a slower clock (one fourth the speed) than the JESD204B data from the first four columns, there is a 4-sample indeterminism in the starting phase of this digital stream when compared to the first four columns of JESD204B data. The digital data could be used as a frame-sync or similar functionality of for coarse phase/latency measurements between two DACs.
Parameter bit positions to be configured for enabling Binary channel mode & GPIOs,
	INI Parameter value Bit description

	Bits
	 
	Function
	FMC Pin
	Comments

	Bit 0
	Control Bits
	Binary Channel Mode; 
1- Enable, 0-Disable
	 
	 

	Bit 1
	
	Reserved
	 
	 

	Bit 2
	
	Reserved
	 
	 

	Bit 3
	
	Reserved
	 
	 

	Bit 4
	GPIO Bank 0
	SMA 'Trig Out C'
	 
	Only on TSW14J56RevD EVM 

	Bit 5
	
	Not Used
	 
	 

	Bit 6
	
	Not Used
	 
	 

	Bit 7
	
	Not Used
	 
	 

	Bit 8
	
	GPIO0_4
	F17
	 

	Bit 9
	
	GPIO0_5
	F16
	 

	Bit 10
	
	Not Used
	 
	 

	Bit 11
	
	Not Used
	 
	 

	Bit 12
	GPIO Bank 1
	GPIO1_0
	G15
	 

	Bit 13
	
	GPIO1_1
	G18
	 

	Bit 14
	
	Not Used
	 
	 

	Bit 15
	
	GPIO1_3
	E18
	 

	Bit 16
	
	GPIO1_4
	E19
	 

	Bit 17
	
	GPIO1_5
	C10
	 

	Bit 18
	
	GPIO1_6
	C11
	Not Connected in TSW14J56revD EVM

	Bit 19
	
	GPIO1_7
	D11
	 



1. When Binary channel mode (Bit 0) is disabled (set to ‘0’), other bits are ineffective. This will disable the Binary channel mode.
2. Bits [4-19] define the pin direction of the GPIO pins in FPGA. 
0- Input to FPGA and corresponding bit in 5th column (in case the DAC has 4 channels) of HSDC Pro CSV file is ignored
1-   Output from FPGA and corresponding bit in 5th column (in case the DAC has 4 channels) of HSDC Pro CSV file is played out
Though some of the GPIO pins are not supported, we reserved a bit for each GPIO so that framing the value for this ini parameter would be easy.
3. Data (16 bit sample) of 5th channel (in case the DAC has 4 channels) will be assigned to these GPIO pins in the same order 

Example: To send binary data on GPIO1_1(G18), Binary channel Mode parameter in ini file should be  “Binary Channel Mode = 8193” (ie 0x02001 -> binary channel mode enable = 1, GPIO1_1 = Output).  9th bit in 5th channel samples (in CSV file) would be sent on GPIO1_1 pin. Other GPIOs will be set as inputs to FPGA. 
4. Existing DAC INI requires “Format Pattern” to be updated when the binary channel is enabled to accommodate for the additional channels added in the csv file. 
To test this, load a csv file of 8 channels (in case the DAC has 4 channels), where four channels contain the actual channel data, and 5th channel is the binary channel. In the 5th channel, have data for at-least 4 samples for one state of the digital output due to the indeterminism described at the start of this section.
[bookmark: _Toc467665510]Example: Testing BCM with DAC38J84 LMF841 Mode
Scope: Internal to TI
TSW Card Used: TSW14J56revD
Kindly, perform the following changes to the “DAC 841 INI file” to get the binary channel output at ‘TRIG OUT C’ (J12 – GPIO0_0 data will be routed to this SMA) and also at respective GPIOs.
1.       Update the number of channels to 8 (LSB 4channels will be used by DAC and MSB 4channels will be used for BCM.
2.       Update the format pattern from 4 channels to 8 channels, the data length of the pattern should be 512bits as the DDR to Generation module uses 512bits data bus width.
3.       Add the “Binary Channel Mode” parameter based on the GPIOs to use. For example, to use GPIO0_0, provide “Binary Channel Mode = 17” in the INI file.
Example tone file and INI file used in this testing can be obtained from the following shared path. 
Shared Location: \\hsp_dt002\HSDCPRO_DEPOT\TSW14J56RevD\Features\Binary_Channel_Mode_Data_27Jun16
INI Name: DAC3XJ84_LMF_841 - BinCh_GPIO0_0.ini
Tone File Name: J56revD_BinCh_841_Tone_10M_DR_368p64M_GPIO0_0.csv
Doc for ref: TSW14J56 RevB Binary Channel Feature.docx
[bookmark: _Toc467665511]Reading ILAS Configuration Octets transmitted by ADC
Supported Platforms: TSW14J56 RevD
This section helps to use the utility, to read the ILA configuration transmitted by ADC, using FPGA’s JESD IP Registers and present it on the front panel. 
This utility helps to read the “ILAS configuration Data” transmitted by ADC, without need to signal tap. Please find the same in the following shared path. Just copy the whole folder into your local drive and run the ‘.exe’ file. ILAS data will be reported in the 3rd tab and “quick steps” notes will guide on how to use the utility.
\\hsp_dt002\HSDCPRO_DEPOT\Tools\JESD MC IP Reg Access with ILAS Data Read
Things to note:
1. This will need “Default J56D firmware” from HSDC Pro 4.42+ (Which has JESD IP read access). We can use this utility with any HSDC Pro v4.0+ versions, provided the above mentioned firmware is downloaded to FPGA.
1. [bookmark: _GoBack]Capture button should have pressed at least once before capturing the ILAS data from ADC (We should get Sync before performing this) using the utility.
1. HSDC Pro must be running in parallel for this utility to work.
1. ‘Lane Selection’ input corresponds to the logical lane number after the lane mapping has been applied in the FPGA side. To get physical lane number (FMC TX and RX lane number), please check “lane mapping” parameter in the ADC INI file selected in HSDC Pro for capture.
Sample Snapshot:
[image: cid:image002.png@01D244CA.03F5D210]
[bookmark: _Toc467665512]SERDES Voltage Swing adjustment
Supported Platforms: TSW14J56 RevD
To configure the SERDES line voltage Swing please follow the instructions below,
a. Add the following parameter in the ADC Device INI file in HSDC Pro (Figure 1)
Parameter -> “VOD Value”, value from ‘6’ to ‘63’ as listed in the Table 1 below (‘6’ for 120mV, ‘63’ for 1.26V)
b. Now Open HSDC Pro and do a capture. This should reconfigure the FW to update the Voltage Swing.
Figure 1:
 [image: cid:image001.png@01D0F53A.2BD87A20]
Table 1: Setting (6 to 63) vs Value(mV)
[image: cid:926f2c32-bb4a-406e-a521-b6c18f294efc]








[bookmark: _Toc467665513]How to Measure Code Error Rate (CER) in TSW14J57
Scope: Internal to TI
[bookmark: _Toc467665514]Overview

A continuous time signal is generally represented by Equation 2.
[image: ]

When the continuous time signal in Equation 2, with a frequency ƒin is sampled at a rate ƒs, the duration of sampling is related to the number of cycles (Ncycle) of the continuous signal and the number of samples (N) by Equation 3:
[image: ]
If the number of cycles of the continuous time signal (Ncycle) is a positive integer, then the frequency pair ƒin and ƒs are coherent frequencies. Coherency ensures that every group of Ncycle cycles of the continuous signal has exactly N discrete samples and every group of N discrete samples is the same ([y0, y1...yN – 1] = [yNm, yNm + 1…y2Nm – 1], m is a positive integer). The resulting discrete time signal obtained after sampling is given by Equation 4.
[image: ]
The least value of n after which the discrete samples start repeating is the period of the discrete signal.
From Equation 4, when Ncycle is a prime number, the discrete signal y(n) will only start repeating when n equals to N. Consequently, from Equation 3, if ƒin, ƒs, and N are chosen to ensure that Ncycle is a prime integer, then the resulting discrete time signal is ensured to have N unique discrete samples.

As shown conceptually in Figure 1, all the N unique output words (or samples) in one period of the discrete time signal from an m-bits ADC are captured and stored in a buffer of size m × N. These samples are then compared with the next N samples out of the ADC. If the sampling frequency and input signal frequency are coherent and the number of the continuous time signal cycles after N discrete time samples is a prime number, then sample numbers n and n + N are equal if there are no bit errors. However, if there are bit errors in the ADC’s output codes, the difference between these two samples is non-zero. The magnitude of this difference depends on the error bit position. Thus any non-zero value resulting from subtracting the corresponding samples n and n + N is flagged as a bit error. The magnitude of the error is compared with a threshold value to determine the bit position where the error is located and then counted by an error counter.




Figure 1: J57 CER Test Block Diagram

Reference:
1. TI Measuring Bit Errors in the Output Word of an A/D Converter App note: http://www.ti.com/lit/ug/slaa582/slaa582.pdf
[bookmark: _Toc467665515]Software Requirements
[bookmark: _Toc467665516]Firmware and GUI Details
Details of the firmware and limitations are listed in the following.
1. J57 CER Firmware module is built as a custom firmware supporting only ADC12DJxx JMODE3 and JMODE1.
PS: This firmware can also be used for regular capture and generation.
1. Firmware is configured for 6G lane rate at 16 lanes (to support JMODE1 and 3). Currently, Dynamic reconfiguration is not supported.
1. BRAM is only used for Cap / Gen (DDR4 is not yet integrated, so we can do cap/gen for max of 64K samples in total for all channels)
1. CER logic has been verified with limited cycles to capture and compared with software results (obtained from data captured in BRAM).
1. JMODE1 has a minimum ‘number of samples per cycle’ limitation of “2040”. We are working on supporting values less than that. Will let you all know, once this issue is fixed. But, JMODE3 does not have this limitation.

HSDC Pro and firmware package information can be found below: -
· HSDC Pro EXE to use: \\hsp_dt002\HSDCPRO_DEPOT\TSW14J57\System\ADC12DJxx\CER\High Speed Data Converter Pro ADC12DJxx CER.zip
· J57 Firmware to use: <zip extract loc>\High Speed Data Converter Pro ADC12DJxx CER\14J57 Details\Firmware\TSW14J57_FIRMWARE_CER.rbf
· INI Files to use: ‘ADC12DJxx00_JMODE3 CER.ini’ and ‘ADC12DJxx00_JMODE1 CER.ini’
· Coherent frequency to be set in ADC input tone can be found using ‘Coherent Frequency Calculator’ utility at \\hsp_dt002\HSDCPRO_DEPOT\Software\Tools\Coherent Frequency Calculator

[bookmark: _Toc467665517]Using Coherent Frequency Calculator
· Provide the ‘ADC Output Data Rate’ into the “Sampling Frequency” input control.
· Provide the ‘Desired Input Frequency’ to be set for ADC input tone.
· Provide the ‘Number of Samples per cycle’ configured in “CER Pop-Up” of HSDC Pro at “Number of samples” input control.
· Running the exe (operate -> run) will update the “Coherent Frequency” to be applied for the input tone, with the current settings.

[bookmark: _Toc467665518]Using HSDC Pro for running CER Test
· After power up, configure the ADC with respective mode.
· Launch HSDC Pro as administrator and select the respective INI file and configure for the same.
· Capture once with the selected ADC INI file and click on ‘Instrument Options -> CER Testing’ to launch the “CER Pop-Up”.
· Configure the parameters in the pop-up as required and configure the ADC input tones’ frequency for the setting provided in the same. 
· Clicking on “Start Test” will start the CER test.

[bookmark: _Toc467665519]HSDC Pro CER Testing Controls Demystified
· Number of Samples per cycle – Number of samples per one complete cycle of input tone. Consider ‘n’ as the sample count and ‘N’ as No. of samples per cycle, “Sample n and n+N” should be same for a coherent tone.
· Channel Selection – For which channel ‘CER’ has to be performed.
· Threshold (32bit) – The difference of ‘Sample n and n+N’ are found and the value equal to or above that has to be considered as error is given by the ‘Threshold’. Currently, we can provide 5 independent thresholds to measure 5 different error codes.
· Error Count (32bit) – Counted whenever the sample difference is more than or equal to the respective threshold.
· Cycle Count (64bit) – Whenever the firmware completes computing CER (finding diff between samples) for one complete ‘N’ samples, this value will be incremented by 1.

[bookmark: _Toc467665520]Measuring CER for ADC12DJxx JMODE1 and JMODE3

The minimum ‘Number of Samples per cycle’ should be 2 ^ ADC resolution, which is 2^12 = 4096. But, current firmware implementation requires this parameter to be multiple of 40 (for JMODE1) or 20 (for JMODE3). Hence the minimum value should be from 5000 samples. Also note that, the maximum value will be 327680 (for JMODE1) or 163840 (for JMODE3). This is due to size limitation of FPGA cycle buffer.

For Example: Let us consider JMODE1 at 6Gbps Data Rate, then for
Desired input tone frequency (f_in) = 200M
Sampling frequency (f_s) = 6G 
Say, Number of Samples per cycle (N_Cycle) = 5000
Then, if we apply these parameters to ‘Coherent Frequency Calculator’ then we will get,
Coherent Frequency = 200.4M
Configure the input tone to ‘200.4MHz’ frequency and set the controls in ‘CER Testing’ pop-up as mentioned above and after configuring threshold, hitting on ‘Start Test’ should start updating the error counts. Larger the threshold, smaller the error count will be observed.
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