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1 Introduction

This document describes the PMC firmware used to control the seria shift
register (SSR) test chip design by Jim Hoff (Fermilab) also know as “TestChipE.” This
document will describe the hardware requirements and instructions for controlling up to
four SSR test chips on asingle PTA/PMC in a bit-error-rate type test.

2 Hardware Overview
The hardware required for the test setup include:

Power supply (+2.5V)

Power supply cable

SSR chip mounted on SSR board
Data cable (1 per SSR chip)

PC with available PCI slot

PTA card

PMC card.

AN N N N N YN

The PMC mates to the PTA card as a mezzanine. Each PTA/PMC card is
capable of connecting and controlling up to four SSR boards.

2.1 PCI Test Adapter (PTA) Card

Fig. 1. PTA card.

Figure 1 isthe PCI Test Adapter (PTA). Thisis a Fermilab designed card that plugs into
an available PCI dot. The drivers and software required to talk to this board is beyond
the scope of this document. It isimportant that the PTA card has proper firmware. Refer
to the SSR Chip documentation page for the proper PTA firmware:

http://www-ese.fnal .gov/eseproj/BTeV/TestStands/ SSRT estEChi p/ SSRT estEChip.html
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Fig. 2. PMC card.

2.2 Programmable Mezzanine Card (PMC)

The PMC mates to the PTA card and controls up to four SSR boards. It isimportant that
the PMC contains the correct firmware and the correct configuration of termination
resistors. Refer to the SSR documentation page for the FPGA configuration files:

http://www-ese.fnal .gov/eseproj/BTeV/TestStands/ SSRT estEChi p/ SSRT estEChip.html
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SSR Board Signal /O | Resistor Remove or Install
SSR _CLK @) R73 Remove
DatalN ©) R77 Remove
A_OutNorm I R75 Install
A_OutDice I R55 Install
SSR “A” A_OutHit I R59 Install
A _OutSeussA | | R56 Install
A_OutSeussB I R72 Instal
A OutTRed I R60 Install
A_OutClk I R79 Install
SSR CLK O R81 Remove
DatalN ©) R48 Remove
B_OutNorm I R67 Install
B_OutDice I R70 Install
SSR “B” B_OutHit I R66 Instal
B_OutSeussA I R47 Instal
B_OutSeussB I R68 Instal
B_OutTRed I R65 Install
B_OutClk I R83 Install
SSR CLK @) R32 Remove
DatalN ©) R5 Remove
B_OutNorm I R3 Install
B_OutDice I R24 Install
SSR“C” B_OutHit I R23 Install
B_OutSeussA I R6 Install
B_OutSeussB I R10 Install
B_OutTRed I R29 Install
B_OutClk I R53 Install
SSR CLK @) R42 Remove
DatalN ©) R35 Remove
B_OutNorm I R52 Instal
B_OutDice I R50 Install
SSR “D” B_OutHit I RA46 Install
B_OutSeussA I R45 Install
B_OutSeussB I R40 Install
B_OutTRed I R49 Install
B_OutClk I R63 Instal

Rev 1.0

Table 1. PMC Resistor Configuration.
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2.3 Power Supply Cable

Refer to the SSR documentation web site for an example power supply cable assembly:

http://www-ese.fnal .gov/eseproj/BTeV/TestStands/ SSRTestEChi p/ SSRTestEChip.html

2.4 Data Cable

One data cable is need for each SSR board the PMC connectsto. Refer to the SSR
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3 PMC FPGA Firmware

The FPGA firmware in the PMC has been designed to run a bit-error rate type test
with up to four SSR chips. Software talks to registers in the PMC card that are used to
set the memory pattern, set the clock speed, start the error checking, etc. Figure 4
diagrams the main functiona blocks of the PMC. Each of the blocks is described in this
section.

3.1 Pattern Memory and CLK Generation

This block contains a 100 bit pattern memory that can be used to load an arbitrary
bit pattern that will be shifted to each of the four SSR boards. The bit pattern and clock
selection are common to each of the four SSR board the PMC can connect to. This block
also gives the user the ability to shift all “0”s or al “1”sinto each of the four SSR boards.
The output of this block is a clock that is sent to each of the four SSR boards and the
data

3.2 SSR Chip Emulator

This block emulates one of the shift registers in the SSR chip under test. It
contains a 100 hit long shift register with a clock and data input and a single bit data
output.

3.3 Selectable Delay

The “Selectable Delay” block is used to account for cable delay. If a very short
cable is used to connect the SSR board under test, this delay should be set to zero. For
long cables this delay will need to be adjusted so that the expected data (the data coming
out of the “SSR Emulator”) and the actual data (the data coming from the SSR board
under test) is aligned at the “Error Checker” block.

3.4 Error Checker

The “Error Checker” block is used to compare the expected against the actual data
coming from the SSR board under test. There are two dedicated counters for each of the
six shift registers on the SSR board (note that the “Liu” and “Nasa’ shift registers are
nont functioning and therefore not tested). One counter counts the number of clock cycles
when a“0” was expected but a“1” was received and the other counter counts the number
of cycles when a “1” was expected by a “0” was received. Each counter is 16 bits
allowing for atotal of 65535 errors to be counted for each of the two possible conditions.
There is a total of 12 counters for each SSR board and a total of 48 error counters to
support the up to 4 SSR boards.
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In addition to the error counters this is aso four “Total Bits Checked” counters.
This is one “Total Bits Checked” counter for each of the four SSR boards under test.
Thisis a 48-hit counter and is incremented by 1 each time a bit is compared. The large
48-bit counter allows for approximately 2.8 x 10"13 bits to be compared before rolling
over. If operating at the maximum frequency of 100Mhz, the 48-hit counter allows for a
total of ~777 hours (~ 32 days) of free running error comparing with out rolling over.

Software
Interface

SSR Chip
Under Test

6
OutNorm //
Outbice CLKOut
OutHit
OutSeussA
QOutSeussB
OutTRed

Fig. 3. PMC Firmware Block Diagram.
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4 QOperation

This section describes how to utilize the register described in section 5 to execute
abit-error rate type test.

4.1 General Sequence of Events

The Table 2 below describes the general sequence of eventsto run a bit-error rate
type test. The sequenceisthe sameregardlessif 1, 2, 3, or 4 SSR boards are being used.
Note that step 2 is important (wait 20ms) in order to allow time for the Clock Managers
to establish *lock’ and produce stable clocks.

)

p Description

Reset the FPGA Clock Managers (PLLS).

Wait >20ms.

Write the desired bit pattern to memory.

Set the delay to account for cable length.

Start the clock to the patter memory to begin shifting data to SSR chip.

olu|slw(N|k|g

Wait for the SSR chip to “flush” out unknown initial state (wait at least 100
clock cycles).

Reset “Totd Bits Checked” counters

Reset error counters.

[(e]ee] N

Enable comparing.

10 Monitor counters to check for errors.

Table 2. General sequence of eventsto run bit-error rate test.

4.2 Pattern Memory Control

The 100 bit pattern memory is broken into six 16-bit loadable shift registers and
one 4-bit loadable shift register. The output of the last shift register is connected to the
input of the first register. Table 3 shows an example sequence of writing to bits 16 to 31
the pattern “0101010101010101". Note that this cycle will have to be repeated (with a
different address in step 2) for each of the 7 pattern memory addresses.

Example Pattern Memory Write Cycle

Step Description Register Value
1 Set software control of clocks. 0x0014 0x0001
2 Set pattern memory address to bits 16 to 31. 0x000C 0x0001
3 Set pattern datato Ox5555. 0x0010 0x5555
4 Set load. 0x000C 0x0010
5 Set software clock to 1'. 0x0014 0x0011
6 De-assert load. 0x000C 0x0000
7 Set software clock to ‘0’ 0x0014 0x0001

Table 3. Example of writing to pattern memory.
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4.3 Monitoring Error Counters

Error counters can be read at any time. The lower 2 bits in register 0x001C are
used to select which of the four SSR Error counters are available for reading on registers
0x0200 to 0x0228. Table 4 shows an example sequence of reading the SSR “B” “Error
Count 1 to 0 — SSR Hit” error counter

Example Pattern Memory Write Cycle

Step Description Register Value
1 Select SSR “B” 0x001C 0x0001
2 Read “Error Count 1 to 0 — SSR Hit” register 0x0210 (read)

Rev 1.0

Table 5. Example of reading an error counter.

Use registers 0x0100 to 0x012C to read the “ Total Bits Compared” counters for
each of the SSR boards under test.
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4.4 Example Sequence

Table 6 shows an example of starting abit-error rate test. The example uses a bit
pattern of “0x00 0000 0000 0000 0000 5555 0000”

Example Startup Sequence

Step Description Register Value
1 Set Reset to PMC Clock Managersto 1 0x0008 0x0001
2 Set Reset to PMC Clock Managersto 0 0x0008 0x0000
3 Wait >20ms
4 Set software control of clock 0x0014 0x0001
5 Set pattern memory address “001” 0x000C 0x0001
6 Set pattern memory data 0x0010 0x5555
7 Set load pattern memory to 1 0x000C 0x0010
8 Set Software Clock to 1 0x0014 0x0011
9 Set |oad pattern memory to O 0x000C 0x0001
10 | Set Software Clock to O 0x0014 0x0001
11 | Select clock speed and disable software control 0x0014 0x0200

of clock
12 | Set delay 0x0018 0x0000
13 | Enable clocks to pattern memory 0x0014 0x1200
Wait alittle to flush out unknown SSR data
14 | Setreset “Total Compare Counters’ to ‘1’ 0x0008 OxOF00
15 | Setreset “Tota Compare Counters’ to ‘0’ 0x0008 0x0000
16 | Setreset to error countersto ‘1’ 0x001C Ox00FO0
17 | Setreset to error countersto ‘0’ 0x001C 0x0000
18 | Enable Compareto All 0x0008 OxFO00
Table 5. Example of reading an error counter.
After this sequence is executed, the error counters can be monitored as described
in section 4.3.
Rev 1.0 TestChipE PMC Documentation B.Hall 14




5 Registers

5.1 PMC Standard Registers

These registers are standard on all PMC cards regardless of their function.

5.1.1 Firmware Type: Address 0x0000 (read only)

Bit# | Meaning

15.0 | PMC Type:

0x0000 = Undefined

0x0001 = Cable loop back test
0x0002 = FPIXO0 test beam ‘02
0x0003 = FPIX1 test beam 02
0x0004 = preFPIX 2tb test beam ‘02
0x0005 = preFPIX2i test beam ‘02
0x0010 = SSR/TestE Chip

5.1.2 Firmware Revision: Address 0x0004 (read only)

Bit# | Meaning

7.0 Minor revision number.

15..8 | Major revision number.

Rev 1.0 TestChipE PMC Documentation
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5.2 PMC SSR Chip Specific Registers
Registers described in this section are unique to the PMC used in the SRR test chip.

5.2.1 Control Register A: Address 0x0008 (read/write)

Bit# | Meaning
0 Reset Clock Managers
1 Reset/Clear Memory
2 Unused
3 Force Errors

5.4 | Bit Stream Seledion
“00” Send Pattern Memory
“01” All O's
“10” All 's
7.6 | Unused
8 Clear Total Compare Counters for SSR “A”
9 Clear Total Compare Counters for SSR “B”
10 Clear Total Compare Counters for SSR “C”
11 Clear Total Compare Counters for SSR “D”
12 Enable Compare on SSR “A”
13 Enable Compare on SSR “B”
14 Enable Compare on SSR “C”
15 Enable Compare on SSR “D”

5.2.2 Pattern Memory Control: Address 0x000C (read/write)

Bit# | Meaning
2.0 Memory word select
“000” = bits0..15

“001” = bits 16..31
“010" = bits 32..47
“011” = bits 48..63
“100” = bits 64..79
“101" = bits 80..95
“110” = bits 96..99

“111" =illegal
3 Unused
4 Load Memory
15..5 | Unused
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5.2.3 Pattern Memory Data: Address 0x0010 (read/write)

Bit #

Meaning

15..0

Memory Data

5.2.4 Clock Control: Address 0x0014 (read/write)

Bit#

Meaning

Enable Software Control of Clock

Unused

Software Clock

Unused

ClIk Speed Selection
“000” = 100 Mhz
“001” = 50 Mhz
“010" = 25 Mhz
“011" = 6.25 Mhz
“100" = 390 khz
“101" = 48 khz
“110" = 12 khz
“111" = 1.5khz

11

Unused

12

Enable Clock to Pattern Mem SSR

15..13

Unused

5.25 Data Alignment Control: Address 0x0018 (read/write)

Bit# | Meaning
3.0 Course Alignment — 10ns each step
7.4 Fine Alignment — 4ns each step
15.8 | Unused

Rev 1.0
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5.2.6 Error Counter Control : Address 0x001C (read/write)

Bit #

Meaning

1.0

MUX selection for reading error counters

“00” = Select SSR A Error Counters for reading on Register 2xx
“01” = Select SSR B Error Counters for reading on Register 2xx
“10" = Select SSR C Error Counters for reading on Register 2xx
“11” = Select SSR D Error Counters for reading on Register 2xx

Clear Error Counters for SSR “A”

Clear Error Counters for SSR “B”

Clear Error Counters for SSR “C”

Clear Error Counters for SSR “D”

S RIIIEIES

Unused

5.2.7 Logic Analyzer Signal Select: Address 0x0020 (read/write)

Bit# | Meaning

1.0 “00” = Send SSR “A” dignas to logic analyzer header.
“01” = Send SSR “B” signalsto logic analyzer header.
“10” = Send SSR “C” signals to logic analyzer header.
“11” = Send SSR “D” signals to logic analyzer header.

15.3 | Unused

5.2.8 Total Bits Compared (lower word) — SSR A: Address 0x00100 (read only)

Bit#

Meaning

15..0

These are the lower 16 bits of the 48-bit “Total Bits Compared”
counter for SSR “A”.

5.2.9 Total Bits Compared (middle word) — SSR A: Address 0x00104 (read only)

Bit#

Meaning

15..0

These are the middle 16 bits of the 48-hit “Total Bits Compared”
counter for SSR “A”.

Rev 1.0
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5.2.10 Total Bits Compared (upper word) — SSR A: Address 0x00108 (read only)

Bit# | Meaning

15..0 | These are the upper 16 bits of the 48-hit “Total Bits Compared”
counter for SSR “A”.

5.2.11 Total Bits Compared (lower word) — SSR B: Address 0x0010C (read only)

Bit# | Meaning

15..0 | These are the lower 16 bits of the 48-bit “Total Bits Compared”
counter for SSR “B”.

5.2.12 Total Bits Compared (middle word) — SSR B: Address 0x00110 (read only)

Bit# | Meaning

15..0 | These are the middle 16 bits of the 48-bit “Total Bits Compared”
counter for SSR “B”.

5.2.13 Total Bits Compared (upper word) — SSR B: Address 0x00114 (read only)

Bit# | Meaning

15..0 | These are the upper 16 bits of the 48-hit “Total Bits Compared”
counter for SSR “B”.

5.2.14 Total Bits Compared (lower word) — SSR C: Address 0x00118 (read only)

Bit# | Meaning

15..0 | These are the lower 16 bits of the 48-hit “Total Bits Compared”
counter for SSR “C".
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5.2.15 Total Bits Compared (middieword) — SSR C: Address 0x0011C (read only)

Bit #

Meaning

15..0

These are the middle 16 bits of the 48-hit “Total Bits Compared”
counter for SSR “C”.

5.2.16 Total Bits Compared (upper word) — SSR C: Address 0x00120 (read only)

Bit #

Meaning

15..0

These are the upper 16 bits of the 48-bit “Total Bits Compared”
counter for SSR “C”.

5.2.17 Total Bits Compared (lower word) — SSR D: Address 0x00124 (read only)

Bit #

Meaning

15..0

These are the lower 16 bits of the 48-bit “Total Bits Compared”
counter for SSR “D”.

5.2.18 Total Bits Compared (middle word) — SSR D: Address 0x00128 (read only)

Bit #

Meaning

15..0

These are the middle 16 bits of the 48-bit “Total Bits Compared”
counter for SSR “D”.

5.2.19 Total Bits Compared (upper word) — SSR D: Address 0x0012C (read only)

Bit#

Meaning

15.0

These are the upper 16 bits of the 48-bit “Total Bits Compared”
counter for SSR “D”.

Rev 1.0
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5.2.20 Error Count 1to 0 —SSR Normal: Address 0x00200 (read only)

Bit #

Meaning

15..0

Number of errors where expected ‘1’ but received ‘0’.
Register 0x001C is used to select if this is the counter from SSR
“A”,“B”,“C", or“D".

5.2.21 Error Count 0to 1 —SSR Normal: Address 0x00204 (read only)

Bit #

Meaning

15..0

Number of errors where expected ‘0’ but received *1'.
Register 0x001C is used to sdlect if this is the counter from SSR
I‘A” , 1] B” , 1] Cﬂ , Or 1] D” .

5.2.22 Error Count 1to 0— SSR Dice: Address 0x00208 (read only)

Bit #

Meaning

15.0

Number of errors where expected ‘1’ but received ‘0’.
Register 0x001C is used to sdlect if this is the counter from SSR
HA" , 13 BH , 13 C” , Or 13 D” .

5.2.23 Error Count 0to 1 — SSR Dice: Address 0x0020C (read only)

Bit #

Meaning

15..0

Number of errors where expected ‘0’ but received ‘1.
Register 0x001C is used to select if this is the counter from SSR
HAH , 13 BH , 13 CH , Or 13 D” .

5.2.24 Error Count 1to 0—SSR Hit: Address 0x00210 (read only)

Bit #

Meaning

15..0

Number of errors where expected ‘1" but received ‘0'.
Register 0x001C is used to sdlect if this is the counter from SSR
I‘A” , 1] B” , 1] Cﬂ , Or 1] D” .

Rev 1.0
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5.2.25 Error Count 0to 1 —SSR Hit: Address 0x00214 (read only)

Bit# | Meaning

15..0 | Number of errors where expected ‘0’ but received ‘1'.

Register 0x001C is used to select if this is the counter from SSR
“AH , 13 BH , 13 CH , Or 113 D” .

5.2.26 Error Count 1to 0— SSR SeussA: Address 0x00218 (read only)

Bit# | Meaning
15..0 | Number of errors where expected ‘1’ but received ‘0'.

Register 0x001C is used to select if this is the counter from SSR
I‘A” , 1] B” , 1] Cﬂ , Or 1] D” .

5.2.27 Error Count 0to 1 — SSR SeussA: Address 0x00218 (read only)

Bit# | Meaning

15..0 | Number of errors where expected ‘0’ but received ‘1’.

Register 0x001C is used to sdlect if this is the counter from SSR
HA" , 13 BH , 13 C” , Or 13 D” .

5.2.28 Error Count 1to 0 — SSR SeussB: Address 0x0021C (read only)

Bit# | Meaning

15..0 | Number of errors where expected ‘1’ but received ‘0’.

Register 0x001C is used to select if this is the counter from SSR
HA" , 13 BH' 13 C”, or 13 DH .

5.2.29 Error Count 0to 1 — SSR SeussB: Address 0x00220 (read only)

Bit# | Meaning
15..0 | Number of errors where expected ‘0’ but received *1'.

Register 0x001C is used to sdlect if this is the counter from SSR
I‘A” , 1] B” , 1] Cﬂ , Or 1] D” .
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5.2.30 Error Count 1to 0 —SSR TRed: Address 0x00224 (read only)

Bit #

Meaning

15..0

Number of errors where expected ‘1’ but received ‘0’.

Register 0x001C is used to select if this is the counter from SSR

‘A", “B”, “C, or “D.

5.2.31 Error Count 0to 1 -SSR TRed: Address 0x00228 (read only)

Bit #

Meaning

15..0

Number of errors where expected ‘0’ but received *1'.

Register 0x001C is used to sdlect if this is the counter from SSR

I‘A” , 1] B” , 1] C” , Or 1] D” .

Rev 1.0
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6 PTA/PMC Interface

Table 2 describes the PTA/PMC interface on the JN1 connector. Note that the
JN2 connector is not used.
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JN1on PTA and PMC

PMC Firmware Old PTA New PTA PMC Firmware OId PTA | New PTA
Schematic | Functional Schematic | Schematic Schematic | Functional Schematic | Schematic
Pin Signal Signal Signal Signal Signal Signal Signal Signal
# Name Name Name(1) Name(2) Pin # Name Name Name(1) Name(2)
L e [vono | mw | o [1] [ 2 |
3 Ground 4 N1 S1 LAD_IN(D) N1 Ss1 N1 S1 |
5 N1 S2 LAD_IN(2) N1 2 N1 I 6 N1 S3 LAD_IN(3) IN1_S3 N1 S3 I
7 | JTAG TDI | NoComect | MEZ TDI | MEZ TDI 8 _
9 N1 4 LAD_IN(4) N1 S4 N1 4 I 10 N1 S5 LAD_IN(5) N1 S5 N1 S5 I
11 Ground 12 N1 6 LAD_IN(6) N1 S6 N1 S6 I
13 CLK2 | Unused | PMC_CLK2 | N1 S37 14 Ground
15 Ground 16 CLK2LK Unused CLK2LK IN1_S7
17 CLK2FB No Connect | CLK2LK_FB| JN1 S8 18
19 20 N1 S7 LAD_IN(7) N1 S7 IN1_S9 |
21 N1 S8 LAD_IN(8) N1 S8 IN1.S10 || 22 N1 9 LAD_IN(9) IN1_S9 N1 S11 ||
23 JN1 S10 LAD_IN(10) IN1_S10 N1 Ss12 || 24 Ground
25 Ground 26 IN1 S11 LAD_IN(11) IN1 S11 N1 S13 | |
27 N1 S12 LAD_IN(12) IN1 S12 N1 S14 || 28 N1 S13 LAD_IN(13) IN1 S13 N1 S15 ||
29 N1 S14 LAD_IN(14) N1 S14 N1 S16 | | 30
31 32 IN1_S15 LAD_IN(15) IN1_S15 N1 S17 ||
33 N1 S16 | LAD_OUT(0) IN1 S16 IN1S18 | Qg A Ground
35 Ground 36 N1 S17 | LAD_OUT(1) N1 _S17 N1S19 |Q
37 | N1sis | LAD_OUT(2) | N1 _S18 | NLs0 |d 38
39 Ground 40 JN1.S19 | LAD_OUT(3) IN1_S19 N1LS21 | (g
4 N1 S20 | LAD_OUT(4) IN1 S20 N1s2 | @ 42 N1 S21 | LAD_OUT(5) N1 S21 N1LS23 | @
43 N1 S22 | LAD_OUT(6) IN1 S22 N1 24 | @ 44 Ground
" O | [ | us [soonn | s [ s |G
47 | N1 S24 | LAD_OUT(8) INL S24 NLS% | g 48 JN1 S25 | LAD_OUT(9) | JIN1.S25 NLs27 | @
AEEAROETCEECECEES =22 °° 0§
51 Ground 52 N1 S27 | LAD_OUT(11) | N1 S27 N1S29 | @
53 N1 S28 | LAD_OUT(12) | JN1 S28 N1S0 |Q 54 JN1 S29 | LAD_OUT(13) [ JN1.S29 N1S3L | @
55 JN1.S30 | LAD_OUT(14) | JIN1.S30 N1S®2 |Q 56 Ground
5 SO | [ s | s [Loours| wisi | viss |G
59 IN1 S32 WR_EN IN1 S32 N1S34 || 60 JN1_S33 ALE IN1_S33 NLS3H ||
61 N1 S34 PCI_CLK N1 S34 IN1.S36 | | 62
63 Ground 64 EEDATA No Connect EEDATA IWIRE
I/Odirectionisrelativeto PMC
(1) PTA Schematic dated Apr 5, 2001
(2) PTA Schematic dated Apr 17, 2002 (Board silkscreened 3/29/02)
Table 7. N1 pin assignment PTA/PMC interface
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7 SSR Board Interface

A_OutCIk+
A_OutNorm+
GND
A_OutDice+
A_OutHit+
UNUSED
UNUSED

GND
A_OutSeussA+
A_OutSeussB+
A_OutTRed+
UNUSED

G\
UNUSED
UNUSED
UNUSED
UNUSED

GND
UNUSED
UNUSED
UNUSED

G\2

G
C_OutClk+
C_OutNorm+
GND
C_OutDice+
"C_OutHit+
UNUSED
UNUSED
GND
C_OutSeussA+
C_OutSeussB+
C_OutTRed+
UNUSED
G\ 2
UNUSED
UNUSED
UNUSED
UNUSED
GND
UNUSED
UNUSED
UNUSED
G\2
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SSR HA"

UNUSED

UNUSED

GND
A_OutClk-

A" DLNOTI-

GND

A_OutDice-

A _OutHit-
UNUSED

UNUSED

GND

A_OutSeussA-

A”_OutSeussB-

A_OutTRed-

UNUSCD

GND
UNUSED

UNUSED

UNUSED

UNUSED

GND

UNUSED

UNUSED

UNUSED

SAMTEC A

SSR “C”

GND

UNUSED

UNUSED

GND
C_OutClk-

C Cu Nom-

GND
C_OutDice-

C_OutHit-

UNUSED

UNUSED

GND

C_OutSeussA-

C_OutSeussB-

C_OutTRed-

URUSED

GND

UNUSED

UNUSED

UNUSED

UNUSED

GND

UNUSED

UNUSED

UNUSED
GND

SAMTEC C

B_OutClk+
B_OutNorm+
GND
B_OutDice+
B_OutHit+
UNUSED
UNUSED
GND
B_QutSeussA+
B_OutSeussB+
B_OutTRed+
UNUSED
G\D
UNUSED
UNUSED
UNUSED
UNUSED

GN
UNUSED
UNUSED
UNUSED
G\2

GND
D_OutClk+

D OutNorm+
GND
D_OutDice+
“D_OutHit+
UNUSED
UNUSED

GND
D_OutSeussA+
D_OutSeussB+
D_OutTRed+
UNUSED

G\

UNUSED
UNUSED
UNUSED
UNUSED

GND

UNUSED
UNUSED
UNUSED

G\2

B Ground
B Power

M Signal

|

SAMTEC B

|

SAMTEC D

SSR HB"

SSR “D”

Fig. 4. Pinassignment for FPIX1 interface.
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UNUSED
UNUSED
GND
B_OutClk-

5 Ou\omm-
GND
B_OutDice-
B_OutHit-
UNUSED
UNUSED
GND
B_OutSeussA-
B_OutSeussB-
B_OutTRed-
JNUSLCD
GND
UNUSED
UNUSED
UNUSED
UNUSED
GND
UNUSED
UNUSED

UNUSED
GND

UNUSED
UNUSED

GND
D_OutClk-

Z QuINom-
GND
D_OutDice-
D OutHit-
UNUSED
UNUSED
GND
D_OutSeussA-
D_OutSeussB-
D_OutTRed-
JNUSED
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