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Description of the HPD test board for the VA-DAQ system
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Circuit ideas, system design and PCB layouts – Bjorn Sundal (BMS)

Schematics drawn by – Suleyman Azman (SAZ)

A total of N schematic sheets and M layout sheets are found in separate pdf-files.
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Figure 1: Overview of component side of the 61 channel HPD readout board.

Overview of the board

The board will be used to readout a 61channel proximity focused hybrid photodiode (HPD) by DEP. It has the DEP reference number PP0380.

The board is equipped with two pair of 32 channel VA/TA chips. The footprint fits the VA32C (or VA32C2) and TA32cg. 

Only 61 of the available 64 VA/TA channels are connected. The channels not connected are the first one on the first VA/TA pair and the first and last channels on the second VA/TA pair.

The dimension of the board is 125mm by 95mm. The center of the 80 pin HPD connector (which will be plugged in on the backside of the card) is at the center of the 95mm edge but only 50mm from the edge. The 4 screw holes are 3mm size and are all centered 5mm in x and y from the corners.

The board can be interfaced towards a VA-DAQ readout system. It contains however the possibility of generating all analog biases on board such that a simplified readout system only providing power and digital control can be used.

The schematic and layout plots are found in separate pdf-files.

Operation of the board

The connector J1 is a 50 pin ERNI connector that goes together with a 25mil flat cables, also used by the VA-DAQ system. Pin 1 is the lower left in figure 1, pin 2 is the upper left and up to pin 50, which is the upper right pin.

The pinout is as defined by the VA/TA standard connector for the VA-DAQ system. It is given in table 1 below.

	Pin
	Signal
	
	Pin
	Signal

	1
	Clkin
	
	2
	Regin

	3
	Regout
	
	4
	Teston

	5
	Shift_outb
	
	6
	n.c.

	7
	Ckb
	
	8
	Ck (dummy for c.m. reduction)

	9
	Shift_in (dummy for c.m. reduction)
	
	10
	Shift_in_b

	11
	Dresetb (dummy for c.m. reduction)  
	
	12
	Dreset

	13
	Hold (dummy for c.m. reduction)
	
	14
	Holdb

	15
	DVDD
	
	16
	DGND

	17
	VDD
	
	18
	GND

	19
	DVSS
	
	20
	DGND

	21
	VSS
	
	22
	GND

	23
	VSS
	
	24
	GND

	25
	Outp
	
	26
	Outm

	27
	n.c. (To GND on VADAQ)
	
	28
	Ta

	29
	Tb
	
	30
	n.c. (To GND on VADAQ)

	31
	Cal
	
	32
	n.c. (To GND on VADAQ)

	33
	Refbi (Vref of on other VA/TA boards)
	
	34
	Vfp

	35
	Vfs
	
	36
	Ibuf

	37
	Sha_bias
	
	38
	Sbi (Pre_bias on other VA/TA boards)

	39
	Vfs_ta
	
	40
	Vrc_ta

	41
	Vthr
	
	42
	n.c.

	43
	n.c.
	
	44
	n.c.

	45
	n.c.
	
	46
	n.c.

	47
	n.c.
	
	48
	n.c.

	49
	Detector return
	
	50
	Detector bia


Table 1: Pinout on the 50 pin ERNI connector for the HPD board.

Mapping of VA/TA pin number and HPD pad number and pin number
The 61 pads of the HPD is shaped in an hexagonal structure as shown below in figure 2.
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Figure 2:  HPD pad view from topside and the PCB footprint for the PG80 socket of the HPD.

Figure 2 also shows the footprint on a PCB for the HPD socket. If the HPD board is seen from the bottom side this is how it will look. Typically a PG80 socket (a 100mil pitch socket in 12 by 12 array where the inner 10 by 10 is unused) is mounted on the bottom side. This saves the HPD (which is expensive) from being permanently attached to the HPD readout board.

The 64 input channels of the two 32 channel  VA/TA chips are numbered 0 to 63 in the VADAQ software. The below table 2 lists the relationship between the HPD pad number the HPD socket pin number and the VA/TA channel number.

The remaining pins on the PG80 socket is used to provide the 60V (max) for the IN-side of the PIN diodes (pin K1, B2, C12 and L11) and to the guard ring of the diodes (M6 and A7), which is grounded close to the front-end chips. The remaining pins are not connected (M1, M2, L1, E2, B1, A1, A2, A11, A12, B12, M11, M12 and L12). As seen from the coordinates are these mostly the corner pins.

	Va/Ta ch#
	HPD pad
	HPD pin
	
	Va/Ta ch#
	HPD pad
	HPD pin
	
	HPD pad
	Va/Ta ch#
	HPD pin
	
	HPD pad
	Va/Ta ch#
	HPD pin

	0
	None
	None
	
	32
	None
	None
	
	None
	0
	None
	
	30
	46
	F11

	1
	26
	H1
	
	33
	36
	E12
	
	None
	32
	None
	
	31
	22
	H11

	2
	18
	J1
	
	34
	44
	D12
	
	None
	63
	None
	
	32
	14
	G2

	3
	17
	K2
	
	35
	45
	C11
	
	1
	24
	M9
	
	33
	48
	F2

	4
	11
	L2
	
	36
	51
	B11
	
	2
	21
	M8
	
	34
	11
	G1

	5
	24
	J2
	
	37
	38
	D11
	
	3
	18
	M7
	
	35
	51
	F1

	6
	10
	L3
	
	38
	52
	B10
	
	4
	10
	M4
	
	36
	33
	E12

	7
	5
	M3
	
	39
	57
	A10
	
	5
	7
	M3
	
	37
	40
	E11

	8
	25
	H2
	
	40
	37
	E11
	
	6
	27
	M10
	
	38
	37
	D11

	9
	16
	L4
	
	41
	46
	B9
	
	7
	26
	L10
	
	39
	44
	B8

	10
	4
	M4
	
	42
	58
	A9
	
	8
	20
	L8
	
	40
	49
	B6

	11
	34
	G1
	
	43
	28
	F12
	
	9
	13
	M5
	
	41
	57
	D2

	12
	23
	L5
	
	44
	39
	B8
	
	10
	6
	L3
	
	42
	62
	D1

	13
	9
	M5
	
	45
	53
	A8
	
	11
	4
	L2
	
	43
	54
	E1

	14
	32
	G2
	
	46
	30
	F11
	
	12
	29
	K12
	
	44
	34
	D12

	15
	15
	L6
	
	47
	47
	B7
	
	13
	28
	K11
	
	45
	35
	C11

	16
	29
	G11
	
	48
	33
	F2
	
	14
	23
	L9
	
	46
	41
	B9

	17
	22
	L7
	
	49
	40
	B6
	
	15
	15
	L6
	
	47
	47
	B7

	18
	3
	M7
	
	50
	59
	A6
	
	16
	9
	L4
	
	48
	55
	B4

	19
	27
	G12
	
	51
	35
	F1
	
	17
	3
	K2
	
	49
	60
	C2

	20
	8
	L8
	
	52
	54
	B5
	
	18
	2
	J1
	
	50
	61|
	C1

	21
	2
	M8
	
	53
	60
	A5
	
	19
	31
	H12
	
	51
	36
	B11

	22
	31
	H11
	
	54
	43
	E1
	
	20
	30
	J12
	
	52
	38
	B10

	23
	14
	L9
	
	55
	48
	B4
	
	21
	25
	J11
	
	53
	45
	A8

	24
	1
	M9
	
	56
	61
	A4
	
	22
	17
	L7
	
	54
	52
	B5

	25
	21
	J11
	
	57
	41
	D2
	
	23
	12
	L5
	
	55
	58
	B3

	26
	7
	L10
	
	58
	55
	B3
	
	24
	5
	J2
	
	56
	59
	A3

	27
	6
	M10
	
	59
	56
	A3
	
	25
	8
	H2
	
	57
	39
	A10

	28
	13
	K11
	
	60
	49
	C2
	
	26
	1
	H1
	
	58
	42
	A9

	29
	12
	K12
	
	61|
	50
	C1
	
	27
	19
	G12
	
	59
	50
	A6

	30
	20
	J12
	
	62
	42
	D1
	
	28
	43
	F12
	
	60
	53
	A5

	31
	19
	H12
	
	63
	None
	None
	
	29
	16
	G11
	
	61
	56
	A4


Table 2: Mapping between VA/TA channel number and HPD pad number (left half of table) and opposite mapping (right half of table).
Component list for the VATAHPD board ver1.0
	Part
	Value
	IDE 

part
	Description

	Capacitors

	C1,

C2-C4
	6u8_EIA6032

100n_SMD0603
	492

480
	EIA6032 tantal capacitor.

0603 ceramic X7R capacitor. Decoupling of AVDD.

	C5,

C6-C8
	6u8_EIA6032

100n_SMD0603
	492

480
	EIA6032 tantal capacitor.

0603 ceramic X7R capacitor. Decoupling of AVSS.

	C9,

C10-C12
	6u8_EIA6032

100n_SMD0603
	492

480
	EIA6032 tantal capacitor.

0603 ceramic X7R capacitor. Decoupling of DVDD.

	C13,

C14-C16
	6u8_EIA6032

100n_SMD0603
	492

480
	EIA6032 tantal capacitor.

0603 ceramic X7R capacitor. Decoupling of DVSS.

	CA1,

CB1
	100n_SMD0603
	480
	0603 ceramic capacitor.

Decoupling of Gbi for TA pair A and B.

	CA2,

CB2
	100n_SMD0603
	480
	0603 ceramic capacitor.

Decoupling of Pre_bias for VA pair A and B.

	CA3,

CB3
	100n_SMD0603
	480
	0603 ceramic capacitor.

Decoupling of Otabi for VA pair A and B.

	CA4,

CB4
	100n_SMD0603
	480
	0603 ceramic capacitor.

Decoupling of Taobi for TA pair A and B.

	CC1,

CC2
	100n_SMD0603
	480
	0603 ceramic capacitor.

Decoupling of Vfsta for TA pair A and B.

	CC3,

CC4
	100n_SMD0603
	480
	0603 ceramic capacitor.

Decoupling of Vfs for VA pair A and B.

	CC5
	100n_SMD0603
	480


	0603 ceramic capacitor. DO NOT MOUNT.

Decoupling of ibuf for VA pair A and B.

	CC6,

CC7
	100n_SMD0603
	480
	0603 ceramic capacitor.

Decoupling of Refbi for TA pair A and B.

	CC8,

CC9
	100n_SMD0603
	480
	0603 ceramic capacitor.

Decoupling of Vfp for VA pair A and B.

	CC10,

CC11
	100n_SMD0603
	480
	0603 ceramic capacitor.

Decoupling of Sbi for TA pair A and B.

	CC12,

CC13
	100n_SMD0603
	480
	0603 ceramic capacitor.

Decoupling of Sha_bi for VA pair A and B.

	CC14,

CC15
	100n_SMD0603
	480
	0603 ceramic capacitor.

Decoupling of Vthr for TA pair A and B.

	CC16,

CC17
	100n_SMD0603
	480
	0603 ceramic capacitor.

Decoupling of Vrc for TA pair A and B.

	CD1-CD4
	220n_SMD1206
	306
	Ceramic 1206 rated 100V. For PIN diode 60V decoupling.

	CT1-CT2
	1p80_SMD0603
	775
	Ceramic 0603. For injection of test pulses.

	Resistors

	RA1,

RB1
	8k20_SMD0603
	780
	0603 resistor. Gbi for TA pair A and B. 

–330mV/203uA (default 200uA)

	RA2,

RB2
	3k90_SMD0603
	779
	0603 resistor. Pre_bias for VA pair A and B. 

–240mV/575uA. (default 500uA)

	RA3,

RB3
	33k0_SMD0603
	784
	0603 resistor. Otabi for VA pair A and B.

–860mV/87uA. (default 40uA)

	RA4,

RB4
	33k_SMD0603
	784
	0603 resistor. Taobi for TA pair A and B.

-745mV/83uA. (default 90uA)

	RC1,

RC2
	20k0_SMD0603

10k0_SMD0603
	649

648
	0603 resistor. Divider to generate Vfsta.

667mV/67uA. DO NOT MOUNT.

	RC3,

RC4
	20k0_SMD0603

10k0_SMD0603
	649

648
	0603 resistor. Divider to generate Vfs.

667mV/67uA. DO NOT MOUNT.

	RC5
	15k0_SMD0603
	700


	0603 resistor. Ibuf for both VAs.

-250mV/150uA. (default 140uA). DO NOT MOUNT.

	RC6
	22k0_SMD0603
	783
	0603 resistor. Refbi for TA pair A and B. 

DO NOT MOUNT. 50uA. (default 40-50uA/2chips)

	RC7,

RC8
	4k70_SMD0603

20k0_SMD0603
	570

649
	0603 resistor. Divider to generate Vfp.

-380mV/81uA. DO NOT MOUNT.

	RC9
	10k0_SMD0603
	781
	0603 resistor. Sbi for TA pair A and B. 

DO NOT MOUNT. 240uA. (default 240uA/2chips)

	RC10
	56k0_SMD0630
	785
	0603 resistor. Sha_bi for VA pair A and B.

DO NOT MOUNT. 44uA. (default 44uA/2 chips)

	RC11,

RC12
	SMD0603

SMD0603
	-

-
	0603 resistor. Can be used to select a fixed threshold.

RC11 to AVDD and RC12 to AVSS. DO NOT MOUNT.

	RC13,

RC14
	1k20_SMD0603

6k80_SMD0603
	778

647
	0603 resistor. Vrc for TA pair A and B.

1400mV/500uA. (nominal 1400mV)

	RT1
	51R0_SMD0603
	776
	0603 resistor. Terminating calibration pulse.

	RT2

RT3

RT4
	120R_SMD0603
	777
	0603 resistor. Terminating ck/ckb, hold/holdb and shiftin/shitinb, respectively

	RP1

RP2
	SMD0603
	-

-
	0603 resistor. Pull resistors to DVDD fro Ta/Tb in case differential will be used. DO NOT MOUNT.

	RD1
	0R00_SMD0603
	708
	Connect if detector bias (60V) comes from VA-DAQ.

DO NOT MOUNT.

	RD2
	0R00_SMD0603
	708
	Connect if detector return (ref) to VA_DAQ.

DO NOT MOUNT.

	RD3
	0R00_SMD0603
	708
	Connects PIN diode guard to AGND.

	RD4
	0R00_SMD0603
	708
	Connects shield of the dual LEMO J2 for the HV to AGND. DO NOT CONNECT. (Default is to solder wires to a LEMO mounted in the AL box).

	RZ0
	0R00_SMD0603
	708
	Connects VADAQ bias0  to the board Vfsta.

	RZ1
	0R00_SMD0603
	708
	Connects VADAQ bias1  to the board Vfs.

	RZ2
	0R00_SMD0603
	708
	Connects VADAQ bias2  to the board Ibuf.

	RZ3
	0R00_SMD0603
	708
	Connects VADAQ bias3 to the board Refbi.

	RZ4
	0R00_SMD0603
	708
	Connects VADAQ bias4 to the board Vfp.

	RZ5
	0R00_SMD0603
	708
	Connects VADAQ bias5 to the board Sbi.

	RZ6
	0R00_SMD0603
	708
	Connects VADAQ bias6 to the board Sha_bi.

	RZ7
	0R00_SMD0603
	708
	Connects VADAQ bias7 threshold network to the board Vthr.

	RZ8
	0R00_SMD0603
	708
	Connects VADAQ adapter board Vrc bias to the board Vrc. DO NOT MOUNT (use internal board bias).

	Pin rows, connectors and sockets

	D1
	PG80
	?
	PG80 socket for HPD. MOUNT ON BACKSIDE.

	J1
	ERNI50SS
	?
	50 pin ERNI, standing, straight for SMD.

	J2
	LEMO2
	?
	2 pole LEMO for PCB mount. DO NOT MOUNT.

	Active components

	U1,U2
	VA32c/TA32cg
	?VA

?TA
	Mount a VA32c and a TA32cg.

A VA32c2 chip can be bonded, but the current compensation circuitry must be strapped.


The board is marked with DEVICE number 1035 and the name ‘VATAHPD’ Ver 1.0.

The bond diagram is found below.
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Figure 3: Bond diagram for the VATAHPD board.
Test results with the HPD board ver1.0

The below tests are performed with the board with serial 1035-1-1.

	Bias
	Group A
	Group B
	Nominal

	TA feedback resistance.

- Vfsta, bias 0.
	
	
	700mV

	VA feedback resistance of shaper.

- Vfs, bias 1.
	
	
	700mV

	VA output buffer gain.

- Ibuf, bias 2.
	
	
	140uA

	Step size of calibration DAC.

- Refbi, bias 3.
	
	
	20-25uA/chip

	Feedback resistance of preamp.

- Vfp, bias 4.
	
	
	

	Gain current in discriminator.

- Sbi, bias 5.
	
	
	120uA/chip

	VA shaper bias.

- Shab, bias 6.
	
	
	22uA/chip

	Trigger width bias.

- Twb. Connected to AGND close to the TA.
	0 mV
	0 mV
	10uA

	High pass filter for TA. 

- Vrc, generated on the board. Resistor divider between AVDD/AVSS.
	
	
	1400mV

	Gain stage bias.

- Gbi, internal in each group.
	
	
	200uA/chip

	VA preamp bias.

- Preb, internal in each group.
	
	
	500uA/chip

	VA differential receivers.

- Otabi, internal in each group.
	
	
	40uA/chip

	TA discriminator bias.

- Taobi, internal in each group
	
	
	90uA/chip
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