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TSW14J57 DAC INI File for v1.0 DLL
   Sample INI File of v1.0 DLL
   [image: image2.png][ DAC3XI82 LMF 42Lini - Notepad

Eile Edit Format View Help
|[DAC]

Interface name="TSW1457_FIRMWARE"
Number of channels=2

Number of Eits=16

Max sample Rate-1230000000

1sb of 1st channe] data,lsb of 2nd channel data,
msb of 1st channel data,msb of 2nd channel data.
L version=1.0
| rRead Ew setup_Procedure="EwM_setup Procedure not available”
\\use < as delimiter for newline

JESD TP Core_C5=0
JESD TP CoreF=1

JESD TP Core_HD=1

JESD TP Core k=20

JESD TP CoreL=4

JESD TP Core =2

JESD TP Core N-16

JESD TP Core NTota

JESD TP Core_s=1

JESD TP Core_SCR=0

JESD TP Core_Tailbits=0

3JESD TP Core_subclass:

//extra parameter for megacore
9sp 1P Core_JESDV-1

\\Fabric PLL Counter = 0.611G to 1.0G:0x041010,1.0G to_3.125G:0x040808,3.1256 t0 12.5G:0x040202
MIF Config=0.611G to 1.0G:TX:TX_PMA_X5,1.0G o 3.125G:TX:TX_PMA x10,3.125G t0 12.56:TX: TX_PMA_X40
\\List of Lane Rate Range,PLL Type and their MIF File names that needs to be configured,separated by ":"
\\These MIF Files need to'be present under MIF Files Folder

Invert sync polarity = 0

\\Invert sync polarity, Tiinvert; 0: do not invert

Invert serdes bata

¥rvers Serdes pata, 1iinvert; 0: do not invert

Transceiver Mode = 0

\\1:xcvr mod TX/RX only mode.

Lane Mapping=1ane0:0,Tane1:1,lanez:

\\Lane pattern for the LMF modes





Parameters used by v1.0 LL
DAC INI File for v1.0 contains two sections in the ini file : “[DAC]” and “[Version 1.0]”. Parameters in [DAC] section and all the parameters in [Version 1.0] section are used by the v1.0 DLL.
[DAC]
	S/N
	Parameter
	Description

	1
	Interface name="TSW14J57_FIRMWARE"
	Firmware file name / Interface ID name in the file TSW14J57_IID_Lookup.csv. Interface ID hardcoded in the firmware, and ID in the csv file should match.

	2
	Number of channels=2
	Number of DAC channels. Used for data packing in conjunction with channel pattern (Also to decide which columns of an input pattern file will even be interpreted).

	3
	Number of Bits=12
	Not really used for generation purposes since data sent out is MSB aligned. But used for some scaling purposes in GUI.

	4
	Max sample Rate= 400000000
	Used to give a reference to the user about the sampling rate of the DAC, value to be entered in the “Data Rate” control in DAC.

	5
	Bus=16
	Bus Width

	6
	config1=16
	Config1 Register Value

	7
	config2=1
	Config2 Register Value

	8
	Register_Config="-"
	Parameter to write to custom registers of TSW14J57. 

Eg: Register_Config="0x400D0:0x04:4,0x400F0:0:4"

Format = [Register Address]:[Register Value]:[Number of Bytes to be sent as, which is the register size in bytes]

All the 3 values in the above format supports entries in both decimal(just the number) and hexadecimal(prefixed with 0x).

Multiple registers can be specified separated by comma.

	9
	Format Pattern=1-1,-1-1,1-2,-1-2,2-1,-2-1,2-2,-2-2,3-1,-3-1,3-2,-3-2,4-1,-4-1,4-2,-4-2
	DAC Channel Pattern.

//- for lsb

//+ for msb

//eg -1,-2,1,2= lsb of 1st channel data,lsb of 2nd channel data, msb of 1st channel data,msb of 2nd channel data.

	10
	DLL Version=1.0
	(Required)Needs to be specified as 1.0

	11
	Menu Enable="Trigger Option"
	(Optional) This parameter is used to over-ride the menu disable settings of the board, for the current device. The menu names specified here will be enabled for the current device.

	12
	Menu Disable="Number of Channels"
	(Optional) This parameter is used to over-ride the menu enable settings of the board, for the current device. The menu names specified here will be disabled for the current device.

	13
	Read EVM Setup Procedure="EVM Setup Procedure not available"
	Any specific procedure that needs to be followed for setting up the EVM

	14
	Y Scale Voltage Range=-2V to 2V
	(Optional) Specify the Voltage range for the Time domain graph Y axis here. The Y axis can be displayed in Voltage by enabling the menu ‘Y Scale in Voltage’

By default, the range will be from -2V to 2V

	16
	Skip Reconfig=1
	When this parameter is set to 1 in the ini file, it skips the reconfiguration. Please note that at least one DAC generation must be done using the similar INI file with this parameter not added or set to zero. This is to configure the FPGA once with the selected DAC INI file.

	17
	Enable Individual Lane Inversion = 1
	If this parameter is set to 1 then the value of 'Invert Serdes Data' ini parameter will behave as numeric value with each bit corresponding to each physical lane inversion and the maximum allowed value is 255. If this parameter is not present or set to zero then value of 'Invert Serdes Data' is used as binary value to enable/disable inversion for all lanes.

	18
	Skip Pll Reconfig = 1
	Skips the reconfiguration of the IOPLL that produces Lane rate/40 clock.

	19
	Skip Phy Reconfig = 1
	Skips the reconfiguration of the PHY module


[Version 1.0]
	S/N
	Parameter
	Description

	1
	JESD IP Core_CS=1
	Configure Megacore JESD IP CORE. The value provided for these parameters is written to the JESD Ip Core registers. A value of 1 is subtracted from the following parameters, before being written to the registers – K, L, M, N, NTotal, and S. For other parameters, the same value is written to the registers.
Generally, we ensure only FxK value to be set same on the device and in ini but F and K values individually can be different. If the F value is different from what is set in device, it is preferred to enable scrambling both on device side and in ini file
JESD IP Core_LaneSync needs to be set as 519. This is required to disable frame alignment & lane alignment character replacement that happens in JESD IP core. If F and K values are different from what is set in DAC device, IP core will be replacing the frame & lane alignment characters with wrong byte values as the frame and lane alignment boundaries are different. To prevent IP from replacing characters, LaneSync parameter should be set as 519

In general if F and K values are different than what is set on device side, we need to disable “sync request and error reporting due to frame and lane alignment errors” on the device GUI

	2
	JESD IP Core_F=1
	

	3
	JESD IP Core_HD=1
	

	4
	JESD IP Core_K=32
	

	5
	JESD IP Core_L=8
	

	6
	JESD IP Core_M=4
	

	7
	JESD IP Core_N=16
	

	8
	JESD IP Core_NTotal=16
	

	9
	JESD IP Core_S=1
	

	10
	JESD IP Core_SCR=1
	

	11
	JESD IP Core_Tailbits=0
	

	12
	JESD IP Core_LaneSync= 519
	

	13
	JESD IP Core_Subclass=1
	

	14
	MIF Config= 0.611G to 1.5G:RX:RX_PMA_x5,1.5G to 3.125G:RX:RX_PMA_x10,3.125G to 8G:RX:RX_PMA_x40
	The MIF file that needs to be streamed based on the lane rate calculated from DAC Output Data Rate. 

Format :

[Lower Range] to [Higher Range]:RX:[MIF File Name]

	15
	Fabric PLL Counter = 0.611G to 1.5G:0x080404,1.5G to 3.125G:0x080808,3.125G to 8G:0x080202
	Fabric PLL Register Value that needs to be written based on the lane rate calculated from DAC Output Data Rate. 
Format :

[Lower Range] to [Higher Range]:[Fabric PLL Register Value]

	16
	Invert Sync Polarity = 0
	JESD Configuration Register Values.

	17
	Invert Serdes Data = 1  
	JESD Configuration Register Values.

	18
	Transceiver Mode = 0
	0 – TX/RX Only Mode. 1 – Transceiver Mode

	19
	Transceiver Data Length Multiplier = 2
	(Optional)The multiplication factor for data length when in transceiver mode

	20
	Lane Mapping=lane0:0,lane1:1,lane2:2,lane3:3,lane4:4,lane5:5,lane6:6,lane7:7
	Lane pattern for the LMF modes.
Eg: If ‘Tx lane 3’ of FPGA’s FMC conn is connected to ‘Tx lane 0’ of DAC’s FMC conn then,

“Lane Mapping=lane0:3”

Where,

‘Lane0’ – is the logical lane 0, which corresponds to the ‘lane 0’ data output from JESD TX IP. 

 ‘:3’ – is the physical lane 3, which corresponds to the “TX3” on the FMC conn  (#A30 and A31).

	21
	Number of Channels for Lane Rate = 4
	(Optional)If this parmeter is present in ini file, DLL uses this parameter for lane rate calculation

	22
	Binary Channel Mode = 8193
	(Optional) This binary channel mode value will be written to TX Control register(Address : 0x20004) after writing the data to the DDR


	23
	Sysref Based Master Slave Trigger = 1
	(Optional) Master/Slave triggering with respect to SYSREF rising edge. In master mode (Software trigger in HSDC Pro behaves as Master Mode) the output trigger is generated at first rising edge of SYSREF and genaration at second rising edge. In case of slave triggering mode (Hardware trigger in HSDC Pro behaves as Slave Mode)  the genaration happens at the first SYSREF rising edge after the input trigger rising edge. 0- Disabled(Default) 1-Enabled



	24
	VOD Value=1
	(Optional) Sets the VOD value. Will be set to Tx SerDes lanes only, for Rx it will not take any effect.

	25
	Trigger Input Polarity Selection = 1
	(Optional) Sets the Trigger input polarity (trigger edge) that has to be taken as trigger edge. 

1 – Rising Edge

0 – Falling Edge //0 - default

	26
	Trigger Output Default State = 1
	(Optional) This is used to set default state of the Trigger output from the TRIG OUT SMAs (applicable for Software Trigger and SYSREF Based Master Trigger)
0 - active high  1-active low //1 - default

	27
	Trigger Output Pulse Width = 40
	(Optional) Sets the ‘Software Trigger’ output pulse width, the number of frame clock cycles to assert the trigger before bringing the trigger back to the default state. Maximum possible pulse width is 256 frame clocks, since it is 8 bit field.

	28
	Binary Pulse Mode
	(Optional) Instead of BCM feature, used to generate a pulse (of configurable width) at the start of every iteration on SMA pin whenever DAC data is read from memory and played on SERDES lanes. This way, DDR4 memory throughput constraints associated with BCM feature are overcome.
Set ‘1’ to enable the operation and ‘0’ to disable

	29
	Binary Pulse Start Index
	Sample index to start the Pulse generation

0 <= BCM Pulse Start < samples per channel entered in HSDC Pro. 

Pulse start value entered is constrained by the targeted JMODE mode
Pulse Start entered has to be integral multiple of no. of samples available in 512 bit data which changes based on the JESD Mode selected

       Pulse start = X* (512/ (No. of bits per sample * No. of converters)) where X is an integer
For example in case of 16 bit 2x2TX44210 mode, 

       Pulse start = X*(512/ (16*8)) = X*4

In this case, SW will validate if pulse start entered is an integral multiple of 4 or not

If not, value entered will be coerced to the nearest multiple of 4 (coerced to lower and not the upper multiple)

	30
	Binary Pulse Width
	Width of the BCM Pulse given in terms of samples
0 < BCM Pulse Width < samples per channel entered in HSDC Pro

Similar to Pulse start, pulse width also has to be integral multiple of no. of samples available in 512 bit data which changes based on the JESD Mode selected

      Pulse Width= X * (512/ (No. of bits per sample * No. of converters)) where X is an integer
In case of 16 bit 2x2TX44210 mode, 
Pulse width entered should be multiple of 4

If not, SW will coerce value entered to the nearest multiple of 4 
(Coerced to upper and not the lower multiple)

	31
	Auto duplicate channels
	Set to 1 to duplicate TX first channel data to all other channels of the device in firmware
This was needed to overcome the throughput constraints of DDR4 external memory

	32
	Number of channels for lane rate
	Parameter added for debug purpose

Indicates the number of channels used for lane rate calculation

	33
	TX Sync Select
	Used to select between normal TX SYNC (FMC- F10/F11) and Alternate TX SYNC (FMC- F19/F20) 

Applicable only for TIDA 10132 Firmware, TIDA EVM has two AFE76xxs in it

It takes a value of 1,2, or 3, if anything else is mentioned, HSDC DLL will set the value to ‘1’

Set to 1- To use normal TX SYNC that comes on FMC pins F10, F11 (AFE1 uses normal SYNC)

Set to 2- To use alternate TX SYNC on FMC pins F19, F20 (AFE2 uses this alternate SYNC)

Set to 3- To combine both normal & Alternate SYNC (both SYNC ANDed in FW before used in JESD Base IP)


Format Pattern Creation
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The data that are sent to DAC will be like 4 bytes to Lane 0, 4 bytes to Lane 1, 4 bytes to Lane 2,….,4 bytes to Lane n. 
	Lane 0
	A0[15:8]
	A0[7:0]
	A1[15:8]
	    A1[7:0]     ①
	A2[15:8]
	A2[7:0]
	A3[15:8]
	        A3[7:0]     ⑤

	Lane 1
	B0[15:8]
	B0[7:0]
	B1[15:8]
	   B1[7:0]      ②
	B2[15:8]
	B2[7:0]
	B3[15:8]
	        B3[7:0]     ⑥

	Lane 2
	C0[15:8]
	C0[7:0]
	C1[15:8]
	   C1[7:0]      ③
	C2[15:8]
	C2[7:0]
	C3[15:8]
	        C3[7:0]     ⑦

	Lane 3
	D0[15:8]
	D0[7:0]
	D1[15:8]
	    D1[7:0]     ④
	D2[15:8]
	D2[7:0]
	D3[15:8]
	        D3[7:0]     ⑧


The Format pattern for the above case would be 
· [4 bytes to Lane 0], [4 bytes to Lane 1], [4 bytes to Lane 2], [4 bytes to Lane 3], [4 bytes to Lane 0], [4 bytes to Lane 1], [4 bytes to Lane 2], [4 bytes to Lane 3],… repeats

· A0,A1,B0,B1,C0,C1,D0,D1,A2,A3,B2,B3,C2,C3,D2,D3

Format Pattern will be specified Byte wise, in terms of LSB and MSB bytes of a sample.

- says LSB and + says MSB. e.g. -1,-2,1,2= lsb of 1st channel data, lsb of 2nd channel data, msb of 1st channel data,msb of 2nd channel data.
Format pattern in the INI can be represented in any of the following forms, 
1. Channel numbers E.g.: -1,-2,1,2 where pattern is CH1 Sample1 LSB, CH2 Sample1 LSB, CH1 Sample2 MSB, CH2 Sample2 MSB 

2. Channel and Sample numbers (i.e. [LSB or MSB] [Channel number] – [Sample number of Channel]) Eg: -1-1,1-1,-1-3,1-3,-1-2,1-2 when pattern is CH1 Sample1 LSB, CH1 Sample1 MSB, CH1 Sample3 LSB, CH1 Sample3 MSB, CH1 Sample2 LSB, CH1 Sample2 MSB.
Note: Channel and Sample numbers will be used if the Samples sent are not in an order for each Channel.

Format Pattern for the above diagram with only Channel numbers,

· 1,-1,1,-1,2,-2,2,-2,3,-3,3,-3,4,-4,4,-4,1,-1,1,-1,2,-2,2,-2,3,-3,3,-3,4,-4,4,-4  or  1,-1,1,-1,2,-2,2,-2,3,-3,3,-3,4,-4,4,-4   (since the same pattern is repeated)

Format Pattern for the above diagram with Channel and Sample numbers,

· 1-1,-1-1,1-2,-1-2,2-1,-2-1,2-2,-2-2,3-1,-3-1,3-2,-3-2,4-1,-4-1,4-2,-4-2,1-3,-1-3,1-4,-1-4,2-3,-2-3,2-4,-2-4,3-3,-3-3,3-4,-3-4,4-3,-4-3,4-4,-4-4 or 1-1,-1-1,1-2,-1-2,2-1,-2-1,2-2,-2-2,3-1,-3-1,3-2,-3-2,4-1,-4-1,4-2,-4-2
Example:

DAC3XJ84_LMF_442
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Representing the above lane mapping diagram in terms of Channel, Sample and byte wise(LSB or MSB)

	
	1
	2
	3
	4

	Lane 0
	1-1
	-1-1
	1-2
	-1-2

	Lane 1
	2-1
	-2-1
	2-2
	-2-2

	Lane 2
	3-1
	-3-1
	3-2
	-3-2

	Lane 3
	4-1
	-4-1
	4-2
	-4-2


Format Pattern = 1-1,-1-1,1-2,-1-2,2-1,-2-1,2-2,-2-2,3-1,-3-1,3-2,-3-2,4-1,-4-1,4-2,-4-2
DAC3XJ84_LMF_841:


Representing the above lane mapping diagram in terms of Channel, Sample and byte wise(LSB or MSB)
	Lane 0
	1-1
	1-2
	1-3
	1-4

	Lane 1
	-1-1
	-1-2
	-1-3
	-1-4

	Lane 2
	2-1
	2-2
	2-3
	2-4

	Lane 3
	-2-1
	-2-2
	-2-3
	-2-4

	Lane 4
	3-1
	3-2
	3-3
	3-4

	Lane 5
	-3-1
	-3-2
	-3-3
	-3-4

	Lane 6
	4-1
	4-2
	4-3
	4-4

	Lane 7
	-4-1
	-4-2
	-4-3
	-4-4


Format Pattern=1-1,1-2,1-3,1-4,-1-1,-1-2,-1-3,-1-4,2-1,2-2,2-3,2-4,-2-1,-2-2,-2-3,-2-4,3-1,3-2,3-3,3-4,-3-1,-3-2,-3-3,-3-4,4-1,4-2,4-3,4-4,-4-1,-4-2,-4-3,-4-4
SPI / FX3 GPIF





Standard Byte Stream


[L0: '4' bytes ] [L1: '4' bytes ] 


[L2: '4' bytes ]…[L ‘n’: '4' bytes ] [L0: '4' bytes ] [L1: '4' bytes ] 


[L2: '4' bytes ]…[L ‘n’: '4' bytes ]
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