1. FC7 settings
./tryReg write 1 <SFP mask 0..8000>  -- SFP mask for AMB register setting (choose one SFP at a time)
./tryReg write 2 <Resets>  -- reset options
                              1 – soft reset,  2 – DDRAM content,  3 – both,   0 – remove reset
./tryReg write 3 <SFP mask 0..FFFF>  -- SFP mask for trigger and ADC data (target value eFeF = 61423)
./tryReg write 4 <AMC mask 0..7>     -- AMC mask (target value 7)
                               Bit 0 = AMC4 active, Bit1 = AMC5 active, Bit2 = AMC6 active
./tryReg write 6 <RH comma delay value 0..255> -- comma delay for AMC #4 to reset time stamp
                                                                      (nominal value 0x86 = 112 + FE comma delay)
./tryReg write 7 <FE comma delay value 0..255> -- comma delay for AMC #4 to align with AMCs #5,6
                                                                      (nominal value 0x16 = 22)
./tryReg write 8 <low Threshold hit multiplicity value 0..255>  -- set 1 for single channel tests
./tryReg write 9 <high Threshold hit multiplicity value 0..255> -- set 1 for single channel tests

./tryReg write 5 <run control value>
                              49 – run Hold
                              0   – release command
                             33 – one-off sync comma by DAQ to start the run and reset time stamps
                             17 –  periodic sync comma every 10 seconds

1.1 FC7 tests
./tryReg write 10 <port select> -- diagnostic tool to access signals in primitives

1.2 Active ILAs
Ila_1 <constants: ila_1> in fc7Core 
Ila_6 <ila_tStamp_inst: ila_testFrame> in fc7Core 
Ila_6 <ila_tWord_inst: ila_testFrame> in fc7Core 


1.3 SFP channel mapping
./tryReg read 0x8005  command will display the status of SFP ports and front-end boards through a 16-bit word (Bit_i = 1 <SFP port (i) active and FE is running> or Bit_i = 0 <SFP port (i) is silent>)

	SFP status word bit
	FE board @ AMC4
	FE board @ AMC5
	FE board @ AMC6

	15
	Side A, board K
	Side A, board M
	Side A, board P

	14
	Side A, board R
	Side A, board T
	Side A, board V

	13
	Side A, board D
	Side A, board F
	Side A, board H

	12
	
	
	

	11
	Side A, board X
	Side A, board Y
	Side A, board Z

	10
	Side A, board Q
	Side A, board S
	Side A, board U

	9
	Side A, board C
	Side A, board E
	Side A, board G

	8
	Side A, board J
	Side A, board L
	Side A, board N

	7
	Side B, board R
	Side B, board T
	Side B, board V

	6
	Side B, board K
	Side B, board M
	Side B, board P

	5
	Side B, board D
	Side B, board F
	Side B, board H

	4
	
	
	

	3
	Side B, board Q
	Side B, board S
	Side B, board U

	2
	Side B, board X
	Side B, board Y
	Side B, board Z

	1
	Side B, board C
	Side B, board E
	Side B, board G

	0
	Side B, board J
	Side B, board L
	Side B, board N



1.4 FE board locations on side A (front view)

	X
	
	Y
	
	Z
	

	C
	D
	E
	F
	G
	H

	J
	K
	L
	M
	N
	P

	Q
	R
	S
	T
	U
	V



1.4 FE board locations on side B (front view)

	X
	
	Y
	
	Z
	

	C
	D
	E
	F
	G
	H

	J
	K
	L
	M
	N
	P

	Q
	R
	S
	T
	U
	V





2. FE settings (kept in FPGA memory - no action yet)

./setAMBRegisters 512 <HV trim value  0... 4095> in channel 0
./setAMBRegisters 575 <HV trim value  0... 4095> in channel 63
(!) INFO: trim registers are mapped to PHYSICAL channels as they appear on the APB.
                See mapping table for relation between register addresses and channel numbers.

./setAMBRegisters 1024 <”Low” threshold value for hit multiplicity 0...4095> in channel 0
./setAMBRegisters 1087 <”Low” threshold value for hit multiplicity 0... 4095> in channel 63

./setAMBRegisters 1280 <”High” threshold value for hit multiplicity 0... 4095> in channel 0
./setAMBRegisters 1343 <”High” threshold value for hit multiplicity 0... 4095> in channel 63
(!) INFO: threshold registers are FPGA’s LOGICAL channels. See mapping table for their relation
                to the physical channels.

2.1 FE  optional settings:
./setAMBRegisters 6 <value 0..255> -- set ADC clock phase
./setAMBRegisters 7 <channel mask 15..0>   --   bit slip in LOGICAL channels
./setAMBRegisters 8 <channel mask 31..16> --   bit slip in LOGICAL channels
./setAMBRegisters 9 <channel mask 47..32> --   bit slip in LOGICAL channels
./setAMBRegisters 10 <channel mask 63..48> -- bit slip in LOGICAL channels
./setAMBRegisters 11 <data delay value 0..65535> -- input data delay
./setAMBRegisters 15 0/1 – switch for ADC clock phase shift by 180 degrees
./setAMBRegisters 17 <channel mask 15...0> - selected LOGICAL channels for test pulse
./setAMBRegisters 18 <channel mask 31...16> - selected LOGICAL channels for test pulse
./setAMBRegisters 19 <channel mask 47...32> - selected LOGICAL channels for test pulse
./setAMBRegisters 20 <channel mask 63...48> - selected LOGICAL channels for test pulse

./setAMBRegisters 256 <delay value for ADC data 0..4095> in LOGICAL channel 0
./setAMBRegisters 319 <delay value for ADC data 0..4095> in LOGICAL channel 63
2.2 FE action settings
./setAMBRegisters 5 1-- APB analogue power ON
./setAMBRegisters 4 1 -- set trim DACs
./setAMBRegisters 0 0-- ADC power ON

./setAMBRegisters 768 <threshold value for peak search 0..4095> -- 0 and 4095 disable channel 0
./setAMBRegisters 831 <threshold value for peak search 0..4095> -- 0 and 4095 disable channel 63
(!) INFO: threshold registers are FPGA’s LOGICAL channels. See mapping table for their relation
                to the physical channels. Setting threshold for peak search below pedestal may lock
                indefinitely trigger state machine especially if raw data are not conditioned by delay
                and bit slip tunings – keep channels OFF during hardware tests.

2.3 FE resets 
./setAMBRegisters 2 1—reset SerDes I/O

2.3 FE tests
./setAMBRegisters 12 1 -- send time stamp flag for ./setAMBRegisters 3 1
./setAMBRegisters   3 1—send Pedestal Packet

./setAMBRegisters 1 0 -- ADC test pattern (off)
        Sequence to active ADC test pattern:      reg(1) = 1 / reg(0) = 1 / reg(0) = 0
        All 8 channels will generate digital pattern bx1000 0000 0000

2.4 Active ILAs
Ila_1 <ila_sfp_data_inst: ila_sfp_data> in topLevel to monitor SFP activity
Ila_2 <ila_trim_Inst: ila_trim> in individualDAC for serial IO to external DACs
Ila_3 <ila_recv_SFP_inst: ila_tword> in tModule to check trigger words to FC7
Ila_4 <ila_testFrame_inst: ila_testFrame> in testFrame for sending triggers, data and commas to FC7
hw_vio_1 < vio_res_inst: vio_res> in topLevel to monitor reset status of RX and TX in GTX
2.5 Trim channel mapping

./setAMBRegisters <adr_dec> <HV trim value  0... 4095> will set trim DAC in PHYSICAL APB channel N

	APB #
	Address
	Hex
	
	APB #
	Address
	Hex
	

	0
	512
	0x0200
	
	32
	544
	0x0220
	

	1
	513
	0x0201
	
	33
	545
	0x0221
	

	2
	514
	0x0202
	
	34
	546
	0x0222
	

	3
	515
	0x0203
	
	35
	547
	0x0223
	

	4
	519
	0x0207
	(!)
	36
	551
	0x0227
	(!)

	5
	518
	0x0206
	(!)
	37
	550
	0x0226
	(!)

	6
	517
	0x0205
	(!)
	38
	549
	0x0225
	(!)

	7
	516
	0x0204
	(!)
	39
	548
	0x0224
	(!)

	8
	520
	0x0208
	
	40
	552
	0x0228
	

	9
	521
	0x0209
	
	41
	553
	0x0229
	

	10
	522
	0x020A
	
	42
	554
	0x022A
	

	11
	523
	0x020B
	
	43
	555
	0x022B
	

	12
	524
	0x020C
	
	44
	556
	0x022C
	

	13
	525
	0x020D
	
	45
	557
	0x022D
	

	14
	526
	0x020E
	
	46
	558
	0x022E
	

	15
	527
	0x020F
	
	47
	559
	0x022F
	

	16
	528
	0x0210
	
	48
	560
	0x0230
	

	17
	529
	0x0211
	
	49
	561
	0x0231
	

	18
	530
	0x0212
	
	50
	562
	0x0232
	

	19
	531
	0x0213
	
	51
	563
	0x0233
	

	20
	535
	0x0217
	(!)
	52
	567
	0x0237
	(!)

	21
	534
	0x0216
	(!)
	53
	566
	0x0236
	(!)

	22
	533
	0x0215
	(!)
	54
	565
	0x0235
	(!)

	23
	532
	0x0214
	(!)
	55
	564
	0x0234
	(!)

	24
	536
	0x0218
	
	56
	568
	0x0238
	

	25
	537
	0x0219
	
	57
	569
	0x0239
	

	26
	538
	0x021A
	
	58
	570
	0x023A
	

	27
	539
	0x021B
	
	59
	571
	0x023B
	

	28
	540
	0x021C
	
	60
	572
	0x023C
	

	29
	541
	0x021D
	
	61
	573
	0x023D
	

	30
	542
	0x021E
	
	62
	574
	0x023E
	

	31
	543
	0x021F
	
	63
	575
	0x023F
	





2.6 Logical channel mapping

	APB #
	FPGA #
	APB #
	FPGA #
	APB #
	FPGA #
	APB #
	FPGA #

	0
	10
	16
	26
	32
	41
	48
	57

	1
	15
	17
	31
	33
	45
	48
	61

	2
	2
	18
	18
	34
	33
	50
	49

	3
	7
	19
	23
	35
	37
	51
	53

	4
	11
	20
	27
	36
	40
	52
	56

	5
	14
	21
	30
	37
	44
	53
	60

	6
	3
	22
	19
	38
	32
	54
	48

	7
	6
	23
	22
	39
	36
	55
	52

	8
	9
	24
	25
	40
	42
	56
	58

	9
	13
	25
	29
	41
	47
	57
	63

	10
	1
	26
	17
	42
	34
	58
	50

	11
	5
	27
	21
	43
	39
	59
	55

	12
	8
	28
	24
	44
	43
	60
	59

	13
	12
	29
	28
	45
	46
	61
	62

	14
	0
	30
	16
	46
	35
	62
	51

	15
	4
	31
	20
	47
	38
	63
	54



	FPGA #
	APB #
	FPGA #
	APB #
	FPGA #
	APB #
	FPGA #
	APB #

	0
	14
	16
	30
	32
	38
	48
	54

	1
	10
	17
	26
	33
	34
	48
	50

	2
	2
	18
	18
	34
	42
	50
	58

	3
	6
	19
	22
	35
	46
	51
	62

	4
	15
	20
	31
	36
	39
	52
	55

	5
	11
	21
	27
	37
	35
	53
	51

	6
	7
	22
	23
	38
	47
	54
	63

	7
	3
	23
	19
	39
	43
	55
	59

	8
	12
	24
	28
	40
	36
	56
	52

	9
	8
	25
	24
	41
	32
	57
	48

	10
	0
	26
	16
	42
	40
	58
	56

	11
	4
	27
	20
	43
	44
	59
	60

	12
	13
	28
	29
	44
	37
	60
	53

	13
	9
	29
	25
	45
	33
	61
	48

	14
	5
	30
	21
	46
	45
	62
	61

	15
	1
	31
	17
	47
	41
	63
	57



