
Data format 

奥村恭幸 
(OKUMURA, Yasuyuki) 



Data format of S-Link 
S-Link common 
 
 
 

ROD usersManual-v1.64.doc    38     5/28/09 

 
2.2 EFB Data Formats 
 
2.2.1 Event Data /Trigger Type from ROD Controller FPGA 
 
The data in the Event ID packet is used to form the event header and process events correctly in the data flow path 
and is composed of 16 16-bit words that are transferred from the RCF to the EFB with each L1 Trigger. 

Table 22: EFB Event ID and Dynamic Mask Data 

Word Description Bits[15:0] 
0 L1ID [15:0] 
1 ECRID [7:0] & L1ID [23:16] 
2 BCID [11:0] & 0 & ROL Test Block Enable & BOC Clock OK & TIM Clock OK 
3 ROD Event Type [5:0] & TIM Event Type [1:0] & Atlas Trigger Type [7:0] 
4 Dynamic Mask [ 15:  0]   |  Links [ 7, 6, 5, 4, 3, 2, 1, 0] 
5 Dynamic Mask [ 31: 16]   |  Links [15,14,13,12,11,10, 9, 8] 
6 Dynamic Mask [ 47: 32]   |  Links [23,22,21,20,19,18,17,16] 
7 Dynamic Mask [ 63: 48]   |  Links [31,30,29,28,27,26,25,24] 
8 Dynamic Mask [ 79: 64]   |  Links [39,38,37,36,35,34,33,32] 
9 Dynamic Mask [ 95: 80]   |  Links [47,46,45,44,43,42,41,40] 
10 Dynamic Mask [111: 96]   |  Links [55,54,53,52,51,50,49,48] 
11 Dynamic Mask [127:112]   |  Links [63,62,61,60,59,58,57,56] 
12 Dynamic Mask [143:128]   |  Links [71,70,69,68,67,66,65,64] 
13 Dynamic Mask [159:144]   |  Links [79,78,77,76,75,74,73,72] 
14 Dynamic Mask [175:160]   |  Links [87,86,85,84,83,82,81,80] 
15 Dynamic Mask [191:176]   |  Links [95,94,93,92,91,90,89,88] 

 
Dynamic Mask [95:0] Ë 2 bits per link and is used only correct module L1ID offset errors. 
   Field value >> “00” = No change to L1 ID for this event 
   Field value >> “01” = Increment L1 ID for this event 
   Field value >> “10” = Decrement L1 ID for this event 
 
2.2.2 Event Header and Trailer Data  
The Event Header information is defined by the ATLAS collaboration, and a detailed description of the data format 
specified for the Event Header and Trailer is available in the Event Format Specification document (Ref).  At the 
output of the EFB, the data in the header is still internal to the ROD and extra fields used to improve Router 
functions can be removed before the data is transmitted to the S-Link. 
 

Table 23: Event Header Format at the Output of the EFB 
Word Contents Comment 

0 0xB0FTTTTT Beginning of fragment marker/ 
T = Router Trap Type Data (Removed by Router) 

1 0xEE1234EE Start of header 
2 0x9 Header size 
3 0x30100000 Format Version Number (Ver 3.1) 

4 0x001XNNNN Pixel 
0x002XNNNN SCT 

Source Identifier 
N = Module ID, X = LS Nibble of Sub-detector ID 

5 0xTTSSSSSS 

Run Number: T = Run Type Ë 0x00 > Physics 
                            0x01 > Calibration 
                            0x02 > Cosmics 
                            0x0F > Test       
            S = Sequence within Run Type 

6 0xEELLLLLL Extended Level 1 ID: E = ECR ID, L = L1ID 
7 0x00000BBB Bunch Counter ID 
8 0x000000AA ATLAS Level 1 Trigger Type 
9 0x00RR000T Detector Event Type R = ROD or T = TIM 

 



Data format of S-Link 
SCT 
– 1 word is defined with 16 bits 
– 1 slink packet includes 2 words 
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Table 15: SCT Formatter Output Field Definitions 

Bits Definition Notes 
[31:0] Event Data  

[35:32] Link Number (Present for all 32 bit words) 
[36] Time Out Error Bit (Present for all 32 bit words) 
[37] Condensed Mode Bit (Present for all 32 bit words) 

   

Table 16: SCT Formatter Output, Bits [31:0] 
Name Bits [15:0] or [31:16] 

Header 001pLLLLBBBBBBBB 
Trailer 010zhvxxxxxxxxxx 
1 hit condensed 1FFFFCCCCCCCxfx0 
2 hits condensed 1FFFFCCCCCCCsfx1 
1st hit cluster expanded 1FFFFCCCCCCC0DDD 
1 hit cluster expanded 1xxxxxxx0xxx1DDD 
2 hit cluster expanded 1xxxxxxx1DDD1DDD 
Flagged error 000xxxxxxFFFFEEE 
Raw data 011nnnxxWWWWWWWW 

 
 
Key: 
 
  B = BCID                                      n = count of raw data bits + 1 
  C = cluster base address                      p = preamble error 
  D = 3 bit hit data                            s = error in condensed mode data, 2nd hit 
  E = ABC error code                            v = data overflow error 
  F = FE number                                 W = raw data  
  f = error in condensed mode data, 1st hit     x = Don’t care (ROD fills these with 0’s) 
  h = header trailer limit error                z = trailer bit error 
  L = L1ID 
   

 
 
 
2.1.3 Pixel Serial Input Data 
 
The Pixel FE Module output data format is shown in the tables below.  A more detailed description of the data 
format transmitted by a Pixel FE Module is available in the MCC-DSM Chip Specification.  The general data format 
packet is shown in Table 17 below.  The size and location relative to the Header of the L1ID, BCID, Sync Bits (S) 
and the Trailer fields are constant from event to event, but the Data block field varies in size dependent on the 
amount of hit data read out of the module as shown in Table 18. 
 

Table 17: Pixel Data Packet Format 
Header L1ID BC ID S  S  Trailer 

<11101> <ssss,tttt> <bbbb bbbb> <1> <data block 0> <1> <data block n> <1 0000 0000 0000 0000 0000 00> 
Legend: L1ID  >> s = Number of skipped event detected by the FE Module 
 L1ID  >> t = L1ID value from FE Module 
 BCID  >> b = BCID value from FE Module 
 

Table 18: Pixel Data Block 0 Combinations 
TYPE 1st  Field S 2nd Field 3rd Field 4th Field 
HIT <1110  FFFF> <1> <RRRR RRRR> <C CCCC> <TTTT TTTT> 

FE-ERROR <1110  FFFF> <1> <1 1110 EEEE MMMM>   
MCC-ERROR <MMMM MMMM>     

TRAILER <1 0000 0000 0000 0000 0000 00>   
 Legend: C = Pixel Column E = FE Chip Error Code F  = FE Chip Number 
  M = MCC Error Code R = Pixel Row  T = Time Over Threshold  
   



Data format of S-Link 
Pixel 
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Table 19:Pixel Data Block n Combinations 
TYPE 1st  Field S 2nd Field 3rd Field 4th Field 

HIT SAME FE <RRRR RRRR>  <C CCCC> <TTTT TTTT>  
HIT NEW FE <1110  FFFF> <1> <RRRR RRRR> <C CCCC> <TTTT TTTT> 

FE-ERROR SAME FE <1 1110 EEEE MMMM>     
FE-ERROR NEW FE <1110  FFFF> <1> <1 1110 EEEE MMMM>   

TRAILER <1 0000 0000 0000 0000 0000 00>   
 Legend: C = Pixel Column E = FE Chip Error Code F  = FE Chip Number 
  M = MCC Error Code R = Pixel Row  T = Time Over Threshold 
 
2.1.4 Pixel Formatter Output Data 
All Pixel data words are 32 bits wide, including the header and the Trailer 

Table 20: Pixel Formatter Output Field Definitions 

Bits Definition Notes 
[31:0] Event Data  
[35:32] Link Number (Present for all 32 bit words) 
[36] Time Out Error Bit (Present for all 32 bit words) 
[37] Not Used  

 

Table 21: Pixel Formatter Output Bits [31:0]  
Name Bits [31:0] 

Header 001PxxxxxxxxAAAAMMMMLLLLBBBBBBBB 
Trailer 010ZHVxxxxxxxxxxxxxxxxxxxxxxxxxx 
Hit  100xFFFFTTTTTTTTxxxCCCCCRRRRRRRR 
FE Flag Error (Old) 0000FFFFxxxxxxxxxxx11110FFFFEEEE 
FE Flag Error (New) 0001FFFFxxx11111eeeeeeeeEEEEEEEE 
Raw Data 011DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
Time Out Data 00100000000000000000000000000000 

   
 
Key: 
 
  A = BCID Offset used in EFB error check   M = Number of MCC Skipped Events 
  B = BCID                                  N = Count of raw data bits + 1 
  C = Pixel Column                          P = Preamble Error 
  D = Raw Data                              R = Pixel Row 
  E = FE Error Code                         T = Time over Threshold value 
  e = MCC Error Code                        V = Data Overflow Error 
  F = FE Number                             x = don’t care  (ROD fills these with 0’s) 
  H = Header Trailer Limit Error            Z = trailer bit error 
  L = L1ID 
   

 


