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O OA PSB

A.l SLBregister

SLB ASIC O register 0 0 OO
Xx=10 writemoded x=00 read moded O O O

name | Bit | RIW | Instruction | Default | notes
DEPTH 21 | RW | 0011.000x | 1111111 | Depth of L1 Buffer:
1111110_ | (Input[20:14] Trigger[13:7] BCID[6:0])
1111111
TESTPULSE | 5 RW | 0010.100x | 1.0000 Set delay of Test Pulse Trigger
DELAY 4 RwW | 0001.100x | All O Set delay of input(Obsolete, not connected)
DELAY A 3 RwW | 1100.000x | All O Set delay of A-row input
DELAY B 3 RwW | 1101.000x | All O Set delay of B-row input
DELAY C 3 RW | 1110 .000x | All O Set delay of C-row input
DELAY D 3 RW | 1111 .000x | All O Set delay of D-row input
SCHEME 1 RW | 0100_100x | O Low : 3 out-of 4, High : 4 out-of 4
LIVETO 1 RW | 0101.000x | O Low : through, High: L1A =0
CLKINV 1 RW | 0101.100x | 1 Low : order, High : invert
RESET 1 RW | 0110.000x | O Put Internal ECR & BCR(Positive Active)
DRDRST 1 RwW | 1000.100x | O Derandomizer Rest(Positive Active)
DCVETO 1 RW | 1001.100x | O Low : DC balanced, High : Normal
SEU 1 RO | 0011.1000 | (O) SEU Flag(indicates any SEU(S) happen)
MODULE 8 RO | 0100.0000 Indicate Module Type and Module Address
OVERFLOW | 8 RO | 0111.1000 | (All 0) Indicate Derandomizer Overflow
ID 32 | RO | 1000.0000 chipl D:0010_0100_0000_0100_
1100.0000.0000_0100
MASK1P 160 | RwW | 0110.100x | All O Mask Pattern for Readout and Matrix
MASK1 160 | RwW | 0000.100x | All O Mask Enable for Readout and Matrix
MASK2P 160 | RW | 0111.000x | All O Mask Pattern for Matrix only
MASK2 160 | RW | 0001.000x | All O Mask Enable for Matrix only
TPP 160 | RW | 0001.000x | All O Test Pulse Pattern
BSR 48 | RO | 0000.0000 Boundary Scan Cell

OALSIBASCOOODOO
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A.2 PPregister

PPASICO register D 0 OO
x=10 writemoded x=00 readmoded O O O

name | Bit | RIW | Instruction | Default | notes
BCID_ MASKA | 16 | RW | 0000.010x | All 1 BCID Mask register (Port-A)
"0" signal masks an input signal and
"1" signal un-masks an input signal.
L SB corresponds to INAO.
BCID. MASKB | 16 | RW | 0000.011x | All 1 About Port-B. Notes are same as Port-A.
TPG_AMPA 4 | RW | 0000.101x | All 1 Test Pulse Amplitude register (Port-A)
Data=0 sets no signal output.
TPG_AMPB 4 RW | 0000.110x | All 1 About Port-B. Notes are same as Port-A.
TPG_FINEA 5 | RW | 0001.000x | All 1 Fine-Delay register for Test Pulse (Port-A)
Data[4:3] : MUST NOT be set.
Sub-nano sectond step (25/31ns)
TPG_FINEB 5 RW | 0001.001x | All 1 About Port-B. Notes are same as Port-A.
TPG_COARSEA | 5 RW | 0001.011x | All 1 Test Pulse Coarse-Delay register (Port-A)
Data[4:3] defines the timing when the Test
Pulse Trigger (TP Trigger) signal is taken.
Datg[4:3]=0x00, 0x11 : The TP Trigger signal is
taken at failling or rising edge of the clock.
Data[4:3]=0x01, 0x10 : MUST NOT be set.
Datg[2:0] setsthe Coarse-Delay (25ns step)
TPG_COARSEB | 5 RW | 0001.100x | All 1 About Port-B. Notes same as Port-A.
SIGNAL DELA | 5 RW | 0001.110x | All 1 Hit Signal Delay register (Port-A)
Sub-nano sectond step (25/31ns)
SIGNAL_DELB | 5 RW | 0001.111x | All 1 About Port-B. Notes same as Port-A.
BCID_DELA 5 RW | 0010.001x | All 1 Delay register for BCID clock (Port-A)
Sub-nano sectond step (25/31ns)
BCID_DELB 5 RW | 0010.010x | All 1 About Port-B. Notes same as Port-A.
BCID_GATEA 5 RW | 0010.100x | All 1 Delay register for BCID gate width (Port-A)
Sub-nano sectond step (25/31ns)
The effective gate width can be set at
approximately from 26ns to 438ns.
BCID_GATEB 5 RW | 0010.101x | All 1 About Port-B. Notes same as Port-A.
DEBUG_DEL 5 RwW | 0010.111x | All 1 Delay register for debug signal.
Sub-nano sectond step (25/31ns)
SEU 1 RO | 0011.0000 | (O) Monitoring SEU flag.
Data=1 means SEU of the registersis observed.
By re-writing the registe, the flag is reset.

OA2PPASICODOOODO
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(1 OB DataFormat

B.1 ROD Data Format

Data word Comments
31.24 [ 23.16 15..8 7.0

Frame x'BOF Oxxxx" event frame word (control mode word)

Hdr 0 x'EE1234EE’ start of header marker for ROD data

Hdr 1 reserved | reserved header size =8 words (excluding x'BOFOxxxx" word)

Hdr2 | ATLAS format version=2 TGC format version=2

Hdr3 |x'62’ or x'63’ module 0 octant[7..0] [sourceid: x'62'/ x'63' = A/ C endcap;

type=0 module type = 0for ROD

Hdr 4 Level-11D

Hdr 5 reserved reserved Bunch crossing ID[11..0]

Hdr 6 reserved reserved reserved | Trigger type

Hdr 7 Detector event type not used yet

Status Global status word #0 means event is not OK.

Status reserved Star Switch timeout status |one bit per SSW; 1 means timeout

Status L ocal status word presence Presence is a pattern indicating which of
the following data fragments are present?

Status orbit count or other means of determining time-of-
day in run. 32 bits give >100 hrs

Data |FragmentID |raw data word count fragment ID =1, length in words

Data |FragmentID |“readoutformat” hitdata word count |[fragmentID =2, length in words

Data |FragmentID |“readoutformat” tracklet data word fragment ID =3, length in words

count (“tracklet”= 3/ 4 or 2/ 3 coincidence)
Data |FragmentID |“chamber format” hit data word count |[fragment ID =4, length in words
Data |FragmentID |“chamber format” tracklet data word fragment ID =5, length in words
count

Data |FragmentID |R,¢ hitdata word count fragment ID =6, length in words

Data |FragmentID |[R,¢ tracklet data word count fragment ID =7, length in words

Data |FragmentID [HipT outputword count fragment ID =8, length in words

Data [Fragment|D |Sector Logic word count fragment ID =9, length in words

Data |raw data, hit, tracklet, sector logic, etc. fragments, in

the order of the word counts.

Data

Data last raw data, hit or tracklet word

Trail 0 number of status elements =4

Trail 1 number of data elements

Trail 2 Status block position = 0, i.e. data follows status

Frame x'EOF Oxxxx" event frame word (control mode word)

a. The number off ragment ID| WC words and fragments is equal to the number of Hi bits in this pattern.

OBlLTetRODOOOOOOOODODO
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B.2 PSB Data Format

Input Data
ADD RDD ADD
BT 37 B 0] [ =
199 156
ADC RDC ADC
B7 3] Bl 00] [ 5|
155 112
ADB RDB ADB
B337] B 00 [-2
111 16
AD A RD A AD A
Bl 00] [=1-2]
75 40
Trigger Data for Doublet
NA TRIGA
| 0000 0000 0000 0000 0000 | TRIG1 | TR1GO |
39 0
0 |PTO |PT1 |PT2 |SGN |PSO |PS1 |PS2 |PS3 |PS4 0 |PTO |PT1 |PT2 SGN |PSO [PS1 |PS2 |PS3 |PS4
LSB ———MSB LSB MSB LSB ——MSB LSB MSB
Pt +/- Position Pt +/- Position
Trigger Data for Triplet Wire
NA TRIGA
| 0000 0000 0000 0000 0000 | TR1G2 | TRIG1 | TR1GO |
39 0
0 |PSO |PS1 |PS2 |PS3 [PS4 |HIT PSO |PS1 |PS2 | 0 |PS3 |PS4 |HIT PSO |PS1 |PS2 |PS3 |PS4 |HIT
LSB MSB LSB MSB LSB MSB
Position Position Position
Trigger Data for Triplet Strip
TR1GB TRIGA
[TRIG3 | TRIGZ | TRIGT | TRIGO | TRIG3 | TRIGZ | TRIGI | TRIGO |
PSO |PS1 |PS2 |PS3 [HIT PSO |PS1 |PS2 |PS3 [HIT
LSB ——MSB LSB ——MSB
Position Position
-To SSi
Input D Input C Input B InputA Trigger Data
199 156 155 112111 16 15 40 39 0

‘0‘1‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12‘13‘14‘15‘16‘17‘18‘19‘20‘21‘22‘23‘24‘

CELL ADDRESS

OB2pPSOOOO0DOOOOOOODOOODO
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B.3 SSW Data Format

Version 01 of the TGC Front End link data format

Event Header 000 Now, Record Type=01
31]30] 29] 28] 27] 26] 25] 24] 23] 22] 21] 20] 19] 18] 17[ 16] 15] 14] 13[ 12] 11]10] 9] 8] 7] 6] 5] 4] 3] 2] 1[ 0
000 RecType SSWID RX mask pattern (1=enabled, 0=disabled)

Record Type (RecType) is 01 in this format version, hard-wired in FPGA
SSWID is arbitrarily set by a dip-switch on each SSW board

SLB header 010

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16[15 14 13121110 9 8 7 6 5 4 3 2 1 0
010 | SLBID [ 0] BCmap [Mod Type] 0 L1ID [ BCID

BCmap shows 3BC data lines taken by RX. 3bit shows {next, current, previous} events. 1=adopted. O=discarded
SLBID, Mod Type, L1ID and BCID are all SLB's data. See SLB documents.

SLB header 011 -0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16[15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
011 Jofo] RXID [ 0 [RXFIFO statug SLB-OVF [ RX-OVF

RXID is RX identified number from 0 to 22.

RX FIFO status tells what amount of data are stored in RX-FIFO then.

SLB-OVF is SLB's data. See SLB documents.

RX-OVF is RX-FIFO overflow counter. This tells the snapshot value when this word is sent from RX to TX.

SLB trailer 011 -1 This word appears after SLB data words only when there is an error

151413121110 9 8 7 6 5 4 3 2 1 0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
011 [ 1 [seu]ovr]LvDSInK] RX error state

LVDSInk=LVDS links status. 2bits are {now,old}. 1=Not linked. O=Linked.
SEU = SLB SEU flag. See SLB documents.
OVF = RX-FIFO overflow flag. If OVF=1, some overflows have happened in this RX data.

SLB data 100, 101, 110
15 14 13121110 9 8 7 6 5 4 3 2 1 0
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 In any order:

100 cell address cell bitmap Cell data for Current BC data
101 cell address cell bitmap Cell data for Previous BC data
110 cell address cell bitmap Cell data for Next BC data

PAD word 110
1514 13121110 9 8 7 6 5 4 3 2 1 0
110 | 11111 | 0 i.e. 0XDF0O

Event Trailer 111

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16|15 14 13 121110 9 8 7 6 5 4 3 2 1 0
11| 0x1CA [aink]T1c]Nre] T20 XOR check sum

Glnk = Glink TX status. "Locked" signal of Glink Tx. 1=Not locked. 0=Locked

T1C = Timeout1_count_frag. Time-out to collect the event fragment from all the enabled input ports.
NRC = Nores_count_flag. No response from RX FIFO of "enabled" (not masked) input port.

T2C = Timeout2_count_flag. Time-out to collect the event fragment from each enabled RX FIFO.
These three flags are reset at every event.

The XOR operation includes the first word(16bits) of the event header through the first word of the event trailer.
When the result is XOR'ed with the XOR checksum word, the result becomes zero. (the XOR does not include
the OxOBOF an 0xOEOF framing words)

Framing

Each event is preceeded by the 32-bit word 0x0000'0BOF and followed by the 32-bit word 0XOEOF'0000, both words are sent
in Glink control mode.

OB3SSWOOOOOOOOOOOO
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