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Detector characteristics
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System Position | Layer o (pum) Channels | n coverage
Pixels barrelt 1 Rp=12, z=66 | 16 x 10° +2.5
barrel 2 Rp=12, z=66 | 81 x 10° +1.7
endcap 4 Rp=12, z=77 |43 x10% | 1.7~25
Silicon Strips | barrel 4 Rp =16, z =580 | 3.2x 10 +1.4
endcap 4 Rp=16, =580 | 3.0x10% | 1.4~25
TRT axial 170(per straw) 0.1 x 108 +0.7
radial 170(per straw) 0.3x10% | 0.7~25
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Interaction rate
~1 GHz CALO MUON TRACKING

Bunch crossing
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2.1.3 DAQUOOOO

ATLASO0O0OOOOOOO0OOO0OOOO0OO0O0O000O00OO0OO0OO 22000000000000
00 L1A0O0O0 TTCO225000000000000000 100000000D000DODOCOOOO
OO00000Q0000O 100000 latencyD 2ps00000000 1000000000DOOOCOO
oobDooDooboobobobOobooOoOsns0oognD 265 s 000000000000 0OLVLY
OOo0000O0DO00o0ooooOooDoOOooooOoooooooOoDOooooOoogoDg RODO Readout
Drivee 00 00000000000 D0DODOOODOOOOOO FIFOODODO!OOODOOO0OO0OODOO0O0O0OO00O
0000000 1% L1A0 100KHz2O0O0O0O0O 6%000000000000000000O00O00O0

RO Link
Level 1 Deran- P ROD 0 in > ROB
Buffer domizer j—
A A A
Detector DAQ Detector
TTC TTC DCS

0 2.20 ATLASOOO0OO0OO0OOOO0OO0O0O0 DAQODOOUOOOOOOOOOUODOOOOOUOOOOROD
OO0 ROBOOOOOOROBOOO ATLASOOOOOOUOOOOOOODOOOO

00000oo0ooooo0oo0oooono RODOODODODOODOOO0DO0O0OODOOODODO0O0O0O0OoOogooad
0000000000 00oO0O BCIDODOOO IDMOOODO L1IADODOOOODOOOOO0O LiIbd O
00 1IbOO0000ORODOOOOOOODOOOOODODOOOODODOOOOOBCID, L1IID OO OO0O
000000000000 RO Linkd Readout LinkO 0 00 O ROBO Readout Bufferd D OO OO 2.1
O ATLASOO0O000O0O0000DO0O000o0on [eo

V2000000000 0OROBOODDOODOOOOODODO RAIODODOODDOOOOOOOOODOD
O LvL2O0 0000000000000 000000O000000 EFO00000000000000
oooo

DAQUUIODOOOOOOROBUOOOOOO ATLASOODODOUOOOOODOOOOOLVL2O EFO ROB
d0o0doddooooooooooooooooooooooooooooooooooRrODODOO
00000000 O0oDo00oU0oooUdoDo00oDd0oDO000ooooUOooooOoDOooOooooOooon
oooooo

2.1.4 Detector Control System
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Channels FE FE band-

Detector count occupancy [%] | width® [Gb/s] | No. RODs
Pixel 1.4 x 108 0.01 50 81
SCT 9,314,304 1.0 224 256
TRT 424,576 20 204 256
EM calorimeter 173,952 100 417 704
Hadron calorimeter 25,714 100 62 120
Muon trigger chambers 789, 704 0.12 1 32
Muon precision chambers 431, 392 10 103 256
Total 979 1705°

“assuming 75 kHz LVLI rate

badditional (~ 16) RODs will be used for LVL1 output data
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Trigger Condition Symbol Rate[MHz]
Single Muon, pt > 20 GeV MU20 4
Pair of Muon, pt > 6 GeV MU6 x 2 1
Single isolated EM cluster, Etr > 30 GeV EM30I 22
Pair of isolated EM cluster, ET > 20 GeV EM20I x 2 5
Single jet, Er > 290 GeV J290 0.2
Three jet, Er > 130 GeV J130 x 3 0.2
Four jet, Er > 90 GeV J90 x 4 0.2
Jet, Er > 100 GeV AND missing Er > 100 GeV J100 4+ XE100 0.5
Tau, E1 > 60 GeV AND missing Et > 60 GeV T60 + XE60 1
Muon, E1 > 10 GeV AND isolated EM cluster, ET > 15 GeV MU10 + EM151 0.4
Other triggers 5
Total 40
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Single isolated EM cluster, Et > 20 GeV EM201 11
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Four jet, Er > 55 GeV J55 x 4 0.2
Jet, Er > 50 GeV AND missing ET > 50 GeV J50 4+ XE50 0.4
Tau, Er > 20 GeV AND missing Et > 30 GeV T20 + XE30 2
Other triggers 5
Total 40
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INPUT DATA

128 bits
SDP<1..128>
control CONTROL <&ontrol | SYNCHRONISATION & ALIGNMENT READOUT
monitoring & TDC SYNCHRONISATION ‘ TEST PATTERNS
MONITORING
MUX
monitorin,
DECO! ALIGNMENT < <,
SCALERS :k PIT<1..128>
R
E
DEADTIME qcontrol TRIGGER FORMATION A | fast link
COUNTERS pre-pulse D ] toDAQ
LUT BCID  PRESCALED BC RANDOM TRIGGER [—» )
D
U
INDIVIDUAL COMBINATORIAL LOGIC E T
MASK lgveto &
MASK & VETO Pola| g
TAV<1..96> :k TBV<1..96> g D | N | fastlink
SCALERS O 1 [toLvL2
L M T
T L1
0
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BUNCH S R |
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Sla
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O 2.50 Central Trigger Processor 00 00 00O
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Module/Transmission Latency | Total
TOF to TGC 3 3
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ASD Board 1 5
Cable to Patch Panel 1 6
Patch Panel 2 8
Cable to Slave Board 1 9
Slave Board 4 13
Cable to High-pr Board 3 16
High-pt Board 5 21
Cable to Sector Logic (80 m) 16 37
Sector Logic 8 45
Cable to MUCTPI (5 m) 1 46
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Slow read-out
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module counter(clk, reset_, enable, q);

input clk, reset_, enable;
output [3:0] g;
reg [3:0] q;

always @(posedge clk or negedge reset_) begin
if('reset)) q <= 0;
else if(enable) q <= q + 1°b1;

end

endmodule
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Rates [Hz] Hits per event

Wires Strips Wires | Strips

Inner 1.43 x 10% | 1.44 x 10% | 0.36 0.36
Triplet | 2.44 x 10% | 2.63 x 106 | 0.61 0.66
Doublet | 3.77 x 105 | 6.37 x 10% | 0.94 1.59
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Neutrons [n/cm?] 9.7 x 10*° 3.1 x 100 3.9 x 102 | 5.9 x 1012
1 MeV Equivalent Neutrons [n/cm?] 2.0 x 100 3.6 x 10° 8.1 x 10 | 1.2 x 1012
Dose [Gy] 6.2 x 107! 21x 107t | 25x 101 | 1.3 x 10?
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Wires Strips Total
LDB Type | No. | SB Chan. | SB  Chan. | SB Chan. Raw[MB/s| hits/evt Cmp[kB/s]
Doublet F 1 12 1518 3 384 15 1902 23.8 0.11 31.6
Doublet E 6 10 1214 5 640 15 1854 23.2 0.37 110.9
Triplet F 1 12 1008 3 192 15 1200 15.0 0.07 20.4
Triplet E 3 14 1212 4 512 18 1724 21.6 0.19 56.9
Inner F 1 188 192 3 380 4.8 0.20 59.1
Inner E 1 144 192 3 336 4.2 0.13 379

No. = Number per Octant
SB = Slave Board, Chan. = Channels, Raw = Raw Data, Cmp = Compressed Data
F = Forward, E = Endcap
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LDB Type | No. LDB | No. SB | Chan. | Raw[MB/s| | hits/evt | Cmp[kB/s]
Doublet F 1 15 1902 23.8 0.11 31.6
Doublet E 6 90 11124 139.1 2.22 665.3
Triplet F 1 15 1200 15.0 0.07 20.4
Triplet E 3 54 5172 64.7 0.57 170.7
Inner F 1 3 380 4.8 0.20 59.1
Inner E 1 3 336 4.2 0.13 37.9
Total 13 180 20114 251.4 3.28 985.0
2 Sides 208 2880 321824 4022.8 52.54 15760.6

LDB = Local DAQ Block, SB = Slave Board, Chan. = Channels
Raw = Raw Data, Cmp = Compressed Data
F = Forward, E = Endcap
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Level-1 Muon End-cap Electronics Schedule

Item 1998 ‘ 1999 ‘ 2000 ‘ 2001 ‘ 2002 ‘ 2003 ‘ 2004 ‘ 2005

ASD Board

ASD chip R&D —— ;

ASD chip mass production - | :
ASD board R&D — : :
ASD board mass production 3 ]

Patch panel

Patch-panel IC prototype-0 | — :

Patch-panel IC prototype-1 + rad. tol. test [ — :

Patch-panel IC prototype-2 + rad. tol. test : [ —— ;
Patch-panel IC mass production : : I
Patch-panel board prototype-1 : N : :
Patch-panel board prototype-2 : : 1. :
Patch-panel board mass production 3 : : I
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: @ Full system test before mass production: iSept. 2001
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Appendix A
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Schedule
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Project
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Development
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[T]

Cost

Planning Budgeting
[C] [Cl]
Cost

Resource

Estimating
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0A10 00000000000 00D000D000D00000D00000O00 S = Scope, T = Time, C =
Cost, = Integration 0 000000000

Scope Planning 0 00 0000000000000 OO0O0OOO0OODOOOO

Scope Definition 0000000000 O0OODOOOO OWBSO Work Breakdown Structured O 00 O
do00o00oD00dooDoooooooowBSOOOoOooooooo

Activity Definition WBSOOOOOOOOOOOOOOOOOOOOOOOOO
Resource Planning WBS 00000 00000000000 OOOO0OO0ODOOOOOOODOOOOO
Cost Estimating WBS OO OOOOOOOOOOOO0OO0OOOOOOOCOO

Activity Sequencing 0000000000000 00OCOOOCOOOOOOOOOOOOOOOOO
0000000000000000OO00OO0000O0O0 A20000

Activity Duration Estimating 00000 00000000QCOO0O0O0O0O0DOOOOOOOCOOO
gobooboooboobogo

Schedule Development 0000000000000 O0O0CDOOCOOOODOOO0OOODOOODOOO0O
0000000000000 o00oooo0o0000000O00ooOO0oDOoO0OoOOODO A30OO
googoobogoo

Cost Budjeting WBS OO OO OOOOOODOOOOOOOOOOOOOODODOOOODOODOO

Project Plan Development 000000000000 0O0OO0OOOOOOOOOOOO

ggooooobooobooobobboobboboooooobobooobobooooobooogo
goboboobobobbobbobboooboooobooooooooooooooboobboboooboboo
Oo0oo0o0oooo0oo0ooooooOooOooOo Wwooooooooo
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O 5000 PBSOODOO0OOOODOOODOOOOODODOOOOOOODOOOODOOOOOOOOADO
ATLAS Detector 0 0 A5 0000000000 0O0O000OOOO0OOO0ODODOOOOOOOOOOO
Slave Board 00 Star Switch 00 0000000000000 O0O0OO0ODOOOOODOOOOOOODOOOO
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O ATLASOO0OOOOOOOOOOOOOoOOn
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Appendix B

JTAGL TEEE1149.1(]

B.1 JTAG OO

dodoDooDo0o0odooooooooooooooo0doooooooooooDooOoooonD aoIc
agooooboooooooooobdob oo ooooobooooobooooooooao
0000000000 JTAGD Joint Test Action GroupO OO 000000000 OO0 IEEHE] Institute
for Electrical and Electronics Engineering(11149.1 00 0000000 O [18)0

A 4
NDI Core | [ NDO
d BSCI [ ogic Usc—>[>->
A
TD'_{>_ _’[>_¥Do

O B.10O JTAGOOOOOOOOOICOODOOOOOOOOOO0OOODOO0OOoOooDOoboOooooo
gooboooooobbbooboobobboooobooooboboo

JTAGOOOOOOODOOOO B1OOOOOODOOOoICOoOoOooOooOOooooOooooogoogo
ggoooboboobobobobobooboobooboboboooobooboobooooobbobn
gdobooobobooooooobboooobooboobooooooooboobooobooan
gbogboobbooboboobooboboooooooboobbooooobooboboobobboobooobon
oo00ooooDOoOoooOoDoooOOoOoOooOogJraAcoooIlIcoodd boundary OO OO OO
COoo0O0OooOooOOo0O0oDODOOOOO0O0000ooOooDDOOd boundary scan00 00O

B.2 JTAGOOO

JTAGO IEEE1149.100 0000000000 B2000000000OO0OOODOODOOOOOO
OCOOTCKTMS TDITDO O 4 0000000000000 O00OTCK TMSTDIOOOOTDO O
3000000000000000000TRST*0O00 500000000000000O0O0O0O00O0O
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O0TRST*OOOUODO TAPOODOOUUDOOOOO Test-Logic-Reset 000000000000 OOO
goon

( Boundary-Scan Register \
J_( ) Test-Logic-Reset >
7 (@)
o || 2 1
i 1
-D § - H § N (}f&un—Test/ldle Select-DR-Scan
I I i
8} (6]
Input -D' 2 [ H| 2 -E$—
Pi
ins Core Logic S Output
Pins
8} (6]
(Elg sl e
Q Q
She(Ellm H 2 [T
1 | User Data
_J ”| Register
.| Bypass
DI | Resister
A
Instruction

Register

T™MS =P
TCK ——>

TAP |

TDO <

J

Note: The boundary-scan register is shifted TDI to TDO.

0 B.30 JTAGO TAPOOOOOOOOOO
O B.20 JTAGOODOOOOOOOOOO

OOO0OO00OO0O0000 Boundary Scan Cell BSCOO OO DO OO OOODOOODOOOOOOOODOO
000000 Boundary Scan Register] BSROO OO OOOOOOOOOOOOOOODOOTDIO TDO
OO0BSROOOOOOOOOOOOODOOOODOOOOO0OOOOOO Instruction Registerd IRODO
0dooooooooooobooboboooboooboobboooooooboooDooooIRObooooa
00000000000 Data Register (DR)OOOODROO BSROOO1O0OOO0OOOOOOOOO
(BYPASS Register) IO D 00000 0000000000000 O0O0OO (Device ID Register) 0 000
gogdlicoooooooooooooooooooooooan

0000000000000000000000000000000 TAP (Test Access Port) 000
00000000000 OoTAPODOOOOOOD TCKO TMSOOOOODOTCKOOOOOOOOO
OO0 TMSOOODOODODOOODOO0O0O000O0TAPOODOOOOOODOOODODOODOOOOO B30DODOOO
Test-Logic-Reset 0 D 0000000000 OO0O0O0O0O0OO000DOOOO0OOODOOOODOOODODODOO
000000000000 000000000000000Do00IRO0OO0O0000000O dShift-IR
0O000oooOo TMSO 00000000 TDIODODOOOOOOOOOOOOOdShift-DROOOOO
TDIODODOO0DDO0O0O0OOOooOOoo0IRODOOOooooobOooonD brROUODOoOoooooooooooo
gooboboooobobbooobbooboouobboboon

0 B40O00O0O0O0O0O BSCOOOOOOOOOO ICOO00OO0DOOOOOODOODODOOODODOO
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SHIFT Serial UPDATE TAP != Test-L ogic-Reset
o IR =EXTEST

NDI —»
(from IC) NDO
y A 4 (to output
EN EN pin)
’(> ’_c>
Serial TCK TCK

N cAPTURE

O B4d BSCOOOOOOOOOBSROOOOOOOOOOODOOOOOO OSerial INOO Serial OUT
gcopoOooooBsCOOOODOOODOOOO0O0OOOO0OOO0OO0ODODOODOOOOOOODODODD
ogod

0000000 JTAGODOOUOOOO0ODDOOOOOTAPOOOOOOO Captuwre-DROOOOODOODO
OO0ICO0OD0O0OO0O000OO Shift Register 00000000000 TAPOOODOOOO Shift-DR 00O
O0OO00OO00O0D0D OShift Register O Serial IN OO Serial OUT D O0O00O0O00OO0OCOO0O0OOOOOO
ocoooooogooono 1ICO TbooooooDOoOoood

00000000o0oo0000oo000000Oo0O0O00D0oO0DoO0O0O00OTAPOOODDOOO
Shift-DR 0 000 O O Shift Register 0 TDIO OO OO0OO0O0O0O00O0ODOOOUpdate-DROODODOO
OO0D00000000 Update Register 0 000 O0O0O0O0O0OO0ODO Update Register 00O O OO0
0000000000 CO0O0OO000000000000OUpdate Register 0O0O00O0O0O0O0O00OOODO
OO0 TAPOUOOOOODOOOOOOOODOOOOODOOOOOOOOOOOOO BSCOOOOOOTAPO
Test-Logic-Reset 0000000000000 O00 EXTESTOOOOOOOOODO

gbooobooooobooooooooogoooooobbobD BshOOOOOOOOOOoODODOOOO
00000000000000000000000000 400 TRST*O0O0O0OO 500000000
poooooOoooooooooooooodg

B.3 JTAGUOUOOOODOOOOO

JTAGOOOOOOOOoOOoOoO3sgoooooooooooogoooogoooooooooogo
coooogooogoooooooodpoOooooooooooooOooooOooDoogooTGCoOogn
oooOoooopoOoooOoOoOoooooobDD JrtaAcOOOoooOoooooooOooooooobOooog
oooooooooooogoooog JTtaGOoooooooooooooooooooooboooodg
gbooomooboooooooooboooobooobD b IRODO00ObOoobOoObOOoobOooboooog

BYPASS 00000000 OQOOOOOO 100000BYPASSOOOOOODOOOOOOOOOO
O0000000OBYPASSOOOOOOOOOODODODOOODOODODODOOOOOTDIODOOOOOO
oooooooODOooOoOOooDO ThoOoOoOoOoOoOoOoooTDbOODOD ThIDOO 10000
goobobogo
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»{TDI TDO »{ TDI TDO »{TDI TDO p—
. - » TCK s TCK s TCK
T = > »{ TMS

™S P TMS .

TCK ceelereens
™s --b-----
TDO -=

r
r
]
[
[
]
]
[
[
]
]
[
[
]
]
[
[

OBs5O000000O0O00ODOOOOO JTAGOOOODOOOTDL ThOoOOOOOOOOODOOOO
gobooooboooboooobooboooob0o 400000000000

SAMPLE/PRELOAD 0000000000000 000O0OO0OBYPASSOOODOOODOOOOO
000000000000 0SAMPLE/PRELOAD 00000000 BSROODOOOOOTAP O
0000 Capture-DR OO0 00000 O0DOOO BSCOODOOOOOODOOOOODOOOOOO
000000 oOdooOoOoooooooOooOooooooooOooOooooBSCoOoOoOoOOO
gboooboooobooooooa

EXTEST 0000000000 OO0O0000OO0OO0 100000000 0EXTEST 000 SAM-
PLE/PRELOAD 000000000000 DOOO BSCOOOOOOOOODOODOOOOOOO
OCOOEXTEST OOODOOOOOODOOOOOOOO0O0OOO0O0O00O0OO0O0EXTESTOOOOO
gbooboooobooa

INTEST OO0OOOOOOINTESTOOO EXTESTOOOOOODOOOOOOOOOOOOODOO
goooon

RUNBIST 00000 O0ODODOOO0OODOOOOOOODOO

CLAMP 0000000 ODOODOO BSCOOOoODOOoOOobrROOODODODODOOODODOOO
ggad

HIGHZ 00 O000Q0O00oOooOoooooOooooooogoooobrOoocoogoooooogooon
gooan

IDCODE OO0O0OO0OOOODROODOOOOOOOOOOO0O0O0ODO320000000000000
goo

USERCODE O0O00OQ0O0OOOODROOOODOOOOOODOODOOOOO3 200000000000
gooon

B4 TGCUOUOOOOODDODOOOOO JTAG

TGCOODOOOOoOooDooooooooooooooooogooooooooooooobooog
000000000000 0000000000000TGC OO O00O0O0OOOOO OPatch Panel ASIC
O Slave Board ASIC OO0 O0O0O0O0O0O0OO JTAGUUOOUOODOOOOOODOODODOOOOOOOOOO
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goboboooboob bobobobobobbobooooboboooooboboooobooooooo
goooogoorGcoooooodpooooooooooooboooooooooooo

o JUUOOOOOUDLOOOOUODLODOOOOODODOO 80000

OO0O000D00O0 MSBO Most Significant BitOO TDO 00 O00000OCOOOOODOOOO
oooooooogobo MSBOOOODOOO

oOooo0oOoopooooooooooooo TbIoOoOoOoooo TbodoooOd

gobooooooboobooooobooboooboooboooooo 2000D0o0000DDODDODOOO
gooooooobooooboloooobooobooobobobooobooooooooboboooboo
goooooobobod sggoob 100 1go0ooobobbooooobo

e 0000000 DODODOOUODDODODODODODDOOODOOODOOODODOD BADOOOO
gogad

Instruction ID Code | Comments

BYPASS 11111111 | necessary

SAMPLE/PRELOAD | 00000001 | necessary

EXTEST 0000-0000 | necessary
INTEST 0000_0010 | optional
RUNBIST 0000_0011 | optional
IDCODE 0000_0100 | optional
USERCODE 0000-0101 | optional
CLAMP 0000_0110 | optional
HIGHZ 0000_0111 | optional

O B.10O TGCOO OOOOOOOOOODOOOODOOOOODOOo
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Appendix C

Slave Board U 00 OO OO

Slave Board 0 000000 4400000000000000C0O00O00O0OOO0OCOCOOO

C.1 Slave Board ASIC O 0O0OO0OO0OOOOOO

C.1.1 0O0OOOooOd

0 C.10 Slave Board ASICO 0000000000000 O0OO0OOO0OOOOOOOOOOOOOO
gobobooobooboobooooboooooa

CLK, BCR, ECR, L1A TTCOO Patch Panel 00000000000 OCOCOOOOODOOOO
gboobooog 2250000

TGCSIG, RADJSIG, LADJSIG Patch Panel 00 00 TGC OO OO OO ORADJSIG, LADJSIG
00000 Slave Board DO OOOOO

TRGOUTA, TRGOUTB High-pr Board 000 0000000000000 0OMIMASICOO0O LVDS
gooooobon

LSLDCLK, LSLDSYN, LSLDDAT Star Switch 0 00 00O OLS-LinkODASICO OO0 LVvDSOO
ooooooooono 460000

LSLUCLK, LSLUSYN, LSLUDAT Star Switch OO0 OO OASICO0O0OO LVvDSOOOOOOOO
obo0 460000

JTAG OOODO Star Switch 00000 Patch Panel 00000000000 4360000
ADDR Slave Board 00000000 8000000 O0O0O0OOOCOOOOOOODOOODOOOOO

TYPE 500 Slave Board OO OO OO

ggooooboobobooooobooboooobobobooboboooboobooooobooobooooboo
0 3000 000 Slave Board D OO OO OO0 OOCODOODOOOOOOOOOODOOOCODOODOODOOO
OO000000C0CO0O0D0O0DO500 Slave Board DO DOOOOOOOOODOOOOOOODOOO 5
gboboobooboooooboobooooooobobboboooobbooooboobooogoan

111



Signal Name Abbreviation | Dir. | D/W | T/W | D/S | T/S
LHC Clock CLK IN 1 1 1 1
TGC Signal TGCSIG IN 128 96 128 | 128
Adjacent Signal (Left) | RADJSIG IN 16 6 16 0
Adjacent Signal (Right) | LADJSIG IN 16 6 16 0
Trigger Output A TRGOUTA | OUT 9 9 8 20
Trigger Output B TRGOUTB | OUT 9 9 8 20
Bunch Crossing Reset BCR IN 1 1 1 1
Event Counter Reset ECR IN 1 1 1 1
Level 1 Accept L1A IN 1 1 1 1
LS link Clock Input LSLDCLK IN 1 1 1 1
LS link Sync Input LSLDSYN IN 1 1 1 1
LS link Data Input LSLDDAT IN 1 1 1 1
LS link Clock Output LSLUCLK ouT 1 1 1 1
LS link Sync Output LSLUSYN ouT 1 1 1 1
LS link Data Output LSLUDAT ouT 2 2 2 2
JTAG TCK TCK IN 1 1 1 1
JTAG TMS T™MS IN 1 1 1 1
JTAG TDI TDI IN 1 1 1 1
JTAG TDO TDO ouT 1 1 1 1
JTAG TRST* TRST* IN 1 1 1 1
JTAG TCKOUT TCK ouT 4 4 4 4
JTAG TMSOUT T™MS ouT 4 4 4 4
JTAG TDIOUT TDI ouT 4 4 4 4
JTAG TDOIN TDO IN 4 4 4 4
JTAG TRSTOUT* TRSTOUT* | OUT 4 4 4 4
Module Address ADDR IN 4 4 4 4
Module Type TYPE IN 3 3 3 3
Total 221 169 | 219 | 211

D/W = Doublet Wire
T/W = Triplet Wire

D/S = Doublet Strip
T/S = Triplet Strip

O C.10 Slave Board ASICOOODOOOOO

C.1.2 0O0ODDOO

Slave Board ASICO 0000000000 COOOOOOO C200000000000000FEDQO
ggoooobogobgobooobooooboooooboooooboobooboboooobooobooon

ugoobooogobboobboobooobobbboobobobbooboooboboboooobooa
goo
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Parameter Name NBit | Setting | Readout

Module Type 3 EXT -
Module Address 4 EXT | LS,JTAG
Phase Adjust 6* | JTAG JTAG
Trigger Mask Bits 160* | JTAG | LS,JTAG
LVL1 Buffer Depth (Signal) 7 | JTAG JTAG

LVL1 Buffer Depth (BCID) 7 | JTAG JTAG
LVL1 Buffer Depth (Trigger Output) 7 | JTAG JTAG
8
1

- LS
SEU Frequency - JTAG
EXT = External Pins, LS = LS-Link
* . Value for Wire Doublet Slave Board

Overflow Counter

0 C.20 Slave Board ASIC 00 O 00 OO Setting, Readout 000 OEXT OO OOOO0O0O0OOOJTAG
O JTAGOO0ODOO0OO00D0O0OD0O000D00D00OLSO LS-LinkOOODOOOOOOOOOOO

C.2 Slave Board ASIC 0 0O0O0O HDL OO

Slave Board ASICO 0000000 HDLOOOOOOOOOOOOOO HDLOOOOOOOOO

0 C.100 C.20 Slave Board ASICOO 0000000 OOOOOOOO JTAGODOOOOOOOO
OO0ODO0OD0ODDODOOO corelogicOODODOODOODODOODODO Cc20000000000D0O0O0ODODODO
oob490000000000000000O

OO00OO000DO0O0OO00Od VerilogOOOOOODOOOODOODOOOODOOOODOOOOO
ooooooo0oOoooooooOooooOoOooO pSCOOO0DODOOOOODODOOOCOO

//

// definition of global parameter

‘define NSIG2W 128 // # input of Slave Board

‘define NLADJ2W 16 // # left side adjacent signal
‘define NRADJ2W 16 // # right side adjacent signal
‘define NADJ2W (‘NLADJ2W+‘NRADJ2W) // # adjacent signal
‘define NBMASK2W (‘NSIG2W+‘NADJ2W) // # signal to mask
‘define NBBCID 8 // width of BCID counter

‘define NBL1ID
‘define NBADDR
‘define NBHEAD
‘define NBTAIL
‘define NBTRGP

// width of L1ID counter
// width of module address
// width of message header

// width of message trailer

© 0 0 0 0

// trigger primitive bit
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ounter a
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SYSRESET —f Counter > ol
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> > Converter
8 SIGP_L 128 SIGP_L 128
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‘define NBTRGO (‘NBTRGP*2) // # output of trigger
‘define NBTRGL1 ‘NBTRGO
‘define NBL1SIG (NSIG2W+‘NBBCID+‘NBTRGL1)
// # output of L1 buffer
//‘define NBDRDIN (‘NBL1SIG+‘NBL1ID) // width of derandomizer
‘define NBPSCIN ‘NBHEAD+ ‘NBADDR+ ¢ NBBCID+‘NBL1ID+2* ‘NSIG2W+‘NBTAIL
// width of PSC input signal
‘define NBL1BPRM 7 // width of L1B length parameter
‘define NLDRDB 6 // depth of derandomizer
‘define NBOVF 8 // overflow counter

// auxiliary
‘define NBDRDIN_CNT
‘define NLDRDB_CNT

0]

// width of counter to count NBDRDIN
// width of counter to count NLDRDB

w
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//

// sb_derand.v
//

// Derandomizer for Slave Board

‘include "readout_h.v"

module sb_derand(
sysclk, sysreset, lla, pscload, drovf, drrdy,
bcid_1, 11id_1, trigdata_l, sigp_l, sigO_1l, sign_1,
bcid_d, 11id_d, trigdata_d, sigp_d, sigO_d, sign_d
)

parameter NBDRDIN = ‘NBBCID + 3*%‘NSIG2W + ‘NBL1ID + ‘NBTRGL1;

input sysclk, sysreset, lla, pscload;
output drovf, drrdy;

input [‘NBBCID-1:0] bcid_1;

input [‘NSIG2W-1:0] sigp_l, sig0O_1, sign_1;
input [‘NBL1ID-1:0] 11id_1;

input [‘NBTRGL1-1:0] trigdata_l;

output [‘NBBCID-1:0] bcid_d;

output [‘NSIG2W-1:0] sigp_d, sigO_d, sign_d;
output [‘NBL1ID-1:0] 11id_d;

output [‘NBTRGL1-1:0] trigdata_d;

wire [NBDRDIN-1:0] drdin;
wire [NBDRDIN-1:0] drdout;

assign drdin = { bcid_1l, sigp_l, sig0_1l, sign_1, 11id_1, trigdata_l };
assign { bcid_d, sigp_d, sig0_d, sign_d, 11id_d, trigdata_d } = drdout;

derand #(NBDRDIN, ‘NLDRDB, ‘NLDRDB_CNT) u0(
.sysclk(sysclk), .sysreset(sysreset), .write(lla), .read(pscload),
.drdin(drdin), .drrdy(drrdy), .drovf(drovf), .drdout(drdout)

);

endmodule

116



// derand.v
//

// Derandomizer

module derand(
sysclk, sysreset, write, read, drdin,
drrdy, drovf, drdout

);

parameter WIDTH = 8;
5;
3; // # bit to count O to DEPTH

parameter DEPTH

parameter NBCNT

input sysclk, sysreset, write, read;
input [WIDTH-1:0] drdin;

output drrdy, drovf;

output [WIDTH-1:0] drdout;

wire [DEPTH-1:0] drrpnt, drwpnt;

derbufil #(WIDTH, DEPTH) uO(
.sysclk(sysclk), .drdin(drdin), .drdout(drdout),
.drwpnt (drwpnt), .drrpnt(drrpnt)

);

derseql #(DEPTH, NBCNT) ul(
.sysreset(sysreset), .sysclk(sysclk), .write(write), .read(read),

.drrdy(drrdy), .drovf(drovf), .drrpnt(drrpnt), .drwpnt(drwpnt)
)

endmodule

module derbufl( sysclk, drdin, drdout, drwpnt, drrpnt );

parameter WIDTH = 16;

parameter DEPTH

]
(&)

input sysclk;
input [WIDTH-1:0] drdin;
input [DEPTH-1:0] drrpnt, drwpnt;
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output [WIDTH-1:0] drdout;

integer j,k;

reg [WIDTH+#DEPTH-1:0] buffer; // buf [d] [w] -> buf [d*WIDTH+w]

// read
function [WIDTH-1:0] derand_out;
input [WIDTH*DEPTH-1:0] buffer;
input [DEPTH-1:0] drrpnt;
reg  [DEPTH-1:0] tmp;
integer j, k;
begin
for( j=0; j<WIDTH; j=j+1 ) begin
for( k=0; k<DEPTH; k=k+1 ) tmp[k] = buffer [k*WIDTH+j] & drrpnt[k];
derand_out[j] = | tmp;
end
end

endfunction

assign drdout = derand_out( buffer, drrpnt );

// write
always Q@(posedge sysclk) begin
for( k=0; k<DEPTH; k=k+1 ) begin
if (drwpnt[k]) for( j=0; j<WIDTH; j=j+1 ) buffer[k*WIDTH+j] <= drdinl[j];
end

end

endmodule

module derseql (
sysreset, sysclk, write, read,

drrdy, drovf, drrpnt, drwpnt

);
parameter DEPTH = 5; // # length of the derandomizer buffer
parameter NBCNT = 3; // # bit to count O to DEPTH

input sysreset, sysclk;

input write, read;
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output drrdy, drovf;
output [DEPTH-1:0] drrpnt, drwpnt;

reg [NBCNT:0] n_data;
reg [DEPTH-1:0] drrpnt;

reg drovf;

reg [DEPTH-1:0] writepoint;
wire full = ( n_data == DEPTH );

assign drrdy = (n_data != 0);
assign drwpnt = writepoint & { DEPTH{ write & !full } };

always Q@(posedge sysclk or posedge sysreset) begin

end

if(

end

sysreset ) begin

drrpnt <= { {(DEPTH-1){1’b0}}, 1’bl };
writepoint <= { {(DEPTH-1){1’b0}}, 1’bl };
n_data <= 0;

else begin

end

if ((write && !'read && !'full) || (read && write &% !drrdy)) begin
writepoint <= { writepoint[DEPTH-2:0], writepoint [DEPTH-1] };
n_data <= n_data + 1;

end

else if( !write && read && drrdy ) begin
drrpnt <= { drrpnt[DEPTH-2:0], drrpnt[DEPTH-1] };
n_data <= n_data - 1;

end

else if( write && read ) begin
writepoint <= { writepoint[DEPTH-2:0], writepoint [DEPTH-1] };
drrpnt <= { drrpnt[DEPTH-2:0], drrpnt[DEPTH-1] };

end

always Q@(posedge sysclk or posedge sysreset) begin

end

if(

sysreset ) drovf <= 1’b0;

else begin

end

if( write && !'read && n_data == DEPTH ) drovf <= 1’bi;
else drovf <= 1°b0;

endmodule
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//

Y R
// psc2d.v
//

// Parallel Serial Converter

‘include "readout_h.v"

module psc2d(
sysclk, sysreset, pscload,
address, bcid_d, 11id_d, sigp_d, sigO_d, sign_d,
trigdata_d, novf,
pscsyn, pscdatO, pscdatl
)3

parameter NDUMMY = ‘NSIG2W-‘NBTRGL1-‘NBOVF;

input sysclk, sysreset, pscload;

input [‘NBADDR-1:0] address;

input [‘NBBCID-1:0] bcid_d;

input [‘NBL1ID-1:0] 11id_d;

input [‘NSIG2W-1:0] sigp_d, sigO_d, sign_d;
input [‘NBTRGL1-1:0] trigdata_d;

input [‘NBOVF-1:0] novf;

output pscsyn, pscdatO, pscdati;

wire [‘NBHEAD-1:0] header;
wire [‘NBTAIL-1:0] trailer;

reg [‘NBPSCIN+1:0] datbufO, datbufl, synbuf;

assign header = { ‘NBHEAD{1’b1} };
assign trailer = { ‘NBTAIL{1’b1} };
assign pscsyn = synbuf [‘NBPSCIN+1];
assign pscdatO = datbufO[‘NBPSCIN+1];
assign pscdatl = datbufl[‘NBPSCIN+1];

always Q@(posedge sysclk or posedge sysreset) begin
if (sysreset) begin
synbuf <= {(‘NBPSCIN+2){1’b1}};
datbuf0 <= {(‘NBPSCIN+2){1’b1}};
datbufl <= {(‘NBPSCIN+2){1’b1}};
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end

else begin

if (pscload) begin
synbuf <= { 1’b0, {‘NBPSCIN{1’b1}}, 1°b0 };

datbuf0 <=

datbufl <=

end

else begin

synbuf <=
datbuf0 <=
datbufl <=
end
end
end
endmodule

{ 1’b0, header, address, bcid_d, 11id_d, sig0_d,
{NDUMMY{1°b0}}, novf, trigdata_d, trailer, 1’bl };

{ 1’b0, header, address, bcid_d, 11id_d, sigp_d,
sign_d, trailer, 1’bl };

{ synbuf[‘NBPSCIN:0], 1’bl };
{ datbufO[‘NBPSCIN:0], 1’bl };
{ datbuf1[‘NBPSCIN:0], 1’bl };
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Y
// pt3_h.v

Y

‘define NCHIPS 4

// address A[6:1]

‘define ADR_RESET 6°b000000
‘define ADR_PROGRAM 6°b000001
‘define ADR_INIT 6°b000010
‘define ADR_DONE_HDC 6°b000011
‘define ADR_IRQLVL 6°b000100
‘define ADR_LED 6°b000101
‘define ADR_VMECLK 6°b000111
‘define ADR_JTAGSRC 6°b001000
‘define ADR_VMEJTAG 6°b001001
‘define ADR_CLKOUT 6°b001100

// address group A[6:3]

‘define ADRG_CONFIGURE 4’b1000
‘define ADRG_PCLK 4’°b1010
‘define ADRG_SCLK 4’°b1011

// clock source

‘define CLK_WIDTH 3

‘define CLK_INT 3’b000
‘define CLK_INT2 3’b001
‘define CLK_INT4 3’b010
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‘define CLK_EXT1 3’b100
‘define CLK_EXT2 3’b101
‘define CLK_VME 3’°b110

// clock enable

‘define CLKEN_WIDTH 2

‘define CLKEN_NONE 2’100
‘define CLKEN_EXT1 2°b01
‘define CLKEN_EXT2 2°b10
‘define CLKEN_BOTH 2°b11

// JTAG source
‘define JTAGSRC_WIDTH 4
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‘define JTAG_NULL 4°b0000
‘define JTAG_VME 4°b0001

‘include "pt3_h.v"

module pt3cpld (
ICLK, EXTCLK1_, EXTCLK2_, CLKOUT,
A, AM, EQ16_, EQ24_, AS_, WRITE_, DSO_, DS1_,
PUSHB_, PWRON_, SYSRESET_, IACK_, IACKIN_, IACKOUT_, IRQLVL,
DTACK, BERR, WSL_, WSH_, RSL_, RSH_, VMEIRQ_, IVECSTR_, IA, ID,
INIT_, HDC, LDC_, DONE, PCLK, SCLK, CS_, RESET_, DIN, CCLK, PROGRAM_,
LEDCFG, LEDINT, LEDVME, LEDCLK, LEDTEST, STCK, STDI, STMS, STDO

)

parameter CNT_WIDTH = 3;
parameter CNT_MAXIMUM = 5; // 2°3-1

input ICLK, EXTCLK1_, EXTCLK2_;

input [7:1] A;

input [5:0] AM;

input EQ16_, EQ24_, AS_, WRITE_, DSO_, DS1_, PUSHB_, PWRON_, SYSRESET_;
input TACK_, IACKIN_;

input [2:0] IRQLVL;

output CLKOUT, DTACK, BERR, IACKOUT_, WSL_, WSH_, RSL_, RSH_;
output VMEIRQ_, IVECSTR_;

output [4:1] IA;

output [‘NCHIPS-1:0] LEDCFG;

output LEDINT, LEDVME, LEDCLK, LEDTEST;

inout [7:0] ID;

input [‘NCHIPS-1:0] INIT_, HDC, LDC_, DONE;
output [‘NCHIPS-1:0] PCLK, SCLK;

output [‘NCHIPS-1:0] CS_, RESET_;

output [‘NCHIPS-1:0] DIN, CCLK, PROGRAM_;
output [‘NCHIPS-1:0] STCK, STDI, STMS;

input [‘NCHIPS-1:0] STDO;

reg PROGRAM_, CCLK, DIN;
reg LEDTEST;
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// internal signal, register

//

integer i, j;

reg
reg
reg
reg
reg
reg
reg
reg

reg

[‘NCHIPS-1:0] vmeReset_;

[2%‘NCHIPS-1:0] vmeClk;

clk2, clk4;

[“JTAGSRC_WIDTH-1:0] jtagSrc;

[¢CLK_WIDTH* ‘NCHIPS-1:0] pclkSrc, sclkSrc;
[‘CLK_WIDTH-1:0] clkoutSrc;

[¢CLKEN_WIDTH#* ‘NCHIPS-1:0] pclkEn, sclkEn;
[CNT_WIDTH-1:0] counter;

vmeTck, vmeTdi, vmeTms;

wire vmeTdo, selDt_, selErr_, sellrq_, extReset_;

reg

dtackDt;

wire dtackInt;

assign extReset_ = SYSRESET_ & !'PUSHB_ & PWRON_;
assign RESET_ = vmeReset_ & { ‘NCHIPS{extReset_} };

Ve
// VME selection
Y e
assign selDt_ = !( TACK_ & (
( ((AM==6h2D) | | (AM==6"h29)) & 'EQ16_) ||
( ((AM==6’h39) | | (AM==6’h3A) | | (AM==6"h3D) | | (AM==6"h3E)) & !EQ16_ & 'EQ24_)
)
assign selErr_ = !( selDt_ & IACK_ &
((AM!=6"hOF) | | (AM!=6"hOE) | | (AM!=6"h0D) | | (AM!=6"hOB)
| | (AM!=6"h0A) | | (AM!=6"0h09)) & 'EQ16_ & !'EQ24_ );
assign sellrq_ = !( !TACK_ & 'AS_ & (A[3:1]==IRQLVL) );
[/
// VME signal
Ve
assign BERR = !selErr_ && (!DSO_ || !DS1_ );

//assign BERR = 1°b0;

assign TACKOUT_ = IACKIN_;

assign IA = A[4:1];

assign WSL_ = !( !selDt_ & !DSO_ & !WRITE_ );
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assign WSH_ = !( !selDt_ & !DS1_ & !WRITE_ );
assign RSL_ = !( !selDt_ & !DSO_ & WRITE_ );
assign RSH_ = !( !selDt_ & !DS1_ & WRITE_ );

assign DTACK = dtackDt | dtackInt;
assign dtackInt = 1’b0;

assign LEDINT = 1°b0;
assign LEDVME = 1°b0;
assign LEDCLK = ICLK;

assign LEDCFG DONE; // "HDC;
function [‘NCHIPS-1:0] chipselect_;
input [7:5] A;
input selDt_;
begin
chipselect_ = { ‘NCHIPS{1’b1} };
if( !selDt_ & A[7] ) chipselect_[ A[6:5] ] = 1°b0;
end

endfunction

assign CS_ = chipselect_( A[7:5], selDt_ );

[[mmmmmm e
// internal counter
[[mmmmmm e
always @( posedge ICLK )
begin
if( DSO_ || DS1_ ) counter <= {CNT_WIDTH{1’b0}};

else begin
if( !selDt_ && counter != {CNT_WIDTH{1’b1}} ) counter <= counter + 1;
end

end

always Q@( posedge ICLK or negedge extReset_ ) begin
if ( lextReset_ ) clk2 <= 1°b0;
else clk2 <= “clk2;

end
always @( posedge clk2 or negedge extReset_ ) begin
if ( lextReset_ ) clk4 <= 1°b0;

else clk4 <= “clk4;
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end

[ mmmmmm e
// return DTACK (DT)
[ mmmmmm e
always Q@( posedge ICLK ) begin
if( DSO_ || DS1_ ) dtackDt <= 1°b0;
else if( counter==7 ) dtackDt <= 1’bi;
end
e
// VME write operation ( normal address )
[~ -

always @( negedge DSO_ or negedge extReset_ ) begin
if( !extReset_ ) begin

vmeReset_ <= { ‘NCHIPS{1’bi} };

PROGRAM_ <= { ‘NCHIPS{1’bi} };

LEDTEST <= 1°b0;

vmeClk <= { 2% ‘NCHIPS{1’b0} };

vmeReset_ <= { ‘NCHIPS{1’bi} };

jtagSrc <= ‘JTAG_NULL;

clkoutSrc <= ‘CLK_INT;

for( i=0; i<‘NCHIPS; i=i+1 ) begin
pclkSrc[(i+1)*‘CLK_WIDTH-1:i*‘CLK_WIDTH] = ‘CLK_INT;
pclkEn[(i+1)*‘CLKEN_WIDTH-1:i*‘CLKEN_WIDTH] = ‘CLKEN_NONE;

end
end
else begin
if( !selDt_ && !WRITE_ && A[7]==1’b0 ) begin
casex ( A[6:1] )

“ADR_RESET: vmeReset_ <= ID[‘NCHIPS-1:0];

¢ ADR_PROGRAM: PROGRAM_ <= ID[‘NCHIPS-1:0];
“ADR_LED: LEDTEST <= ID[0];

“ADR_VMECLK: vmeClk <= ID[2*‘NCHIPS-1:0];
‘ADR_JTAGSRC:  jtagSrc <= ID[3:0];
¢ADR_CLKOUT: clkoutSrc <= ID[‘CLK_WIDTH-1:0];

{ ‘ADRG_PCLK, 2’bxx }:
for( i=0; i<‘NCHIPS; i=i+1 ) if( A[2:1] == i ) begin
pclkSrc[(i+1)*‘CLK_WIDTH-1:ix‘CLK_WIDTH]
= ID[‘CLK_WIDTH-1:0];
pclkEn[(i+1)*‘CLKEN_WIDTH-1:i*‘CLKEN_WIDTH]
= ID[‘CLK_WIDTH-1+4:4];
end

endcase;
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end
end

end

always Q@(posedge ICLK or negedge extReset_) begin
if( !extReset_ ) begin
vmeTck <= 1°b0;
vmeTdi <= 1°b0;
vmeTms <= 1°b0;
end
else begin
if( DSO_ ) vmeTck <= 1’b0;
else if ( !WRITE_ && A=={ 1°b0, ‘ADR_VMEJTAG } ) begin
if ( counter == 1 ) begin
vmeTms <= ID[1];
vmeTdi <= ID[0];

end
else if( counter == 3 ) vmeTck <= 1’bil;
end
end
end
fmm e
// VME write operation ( address group )
fmmm e

always Q@(posedge ICLK) begin
if( DSO_ ) CCLK <= { ‘NCHIPS{1’b0} };
else if( !selDt_ && !'WRITE_ && A[7]==1’b0 ) begin
if( A[6:3] == ‘ADRG_CONFIGURE ) begin
if( counter == 1 ) DIN[A[2:1]] <= ID[0];
if( counter == 3 ) CCLK[A[2:1]] <= 1’b1;
end
end

end

function [7:0] read;
input selDt_, WRITE_, DSO_;
input [7:1] A;
input [‘NCHIPS-1:0] vmeReset_, PROGRAM_, INIT_, DONE, HDC;
input [2:0] IRQLVL;
input LEDTEST;
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input [2%‘NCHIPS-1:0] vmeClk;
input [¢JTAGSRC_WIDTH-1:0] jtagSrc;
input vmeTDO, vmeTCK, vmeTMS, vmeTDI;
input [‘CLK_WIDTH#*‘NCHIPS-1:0] pclkSrc;
input [¢CLKEN_WIDTH*‘NCHIPS-1:0] pclkEn;
integer i;
begin
read = 8’hzz;
if ( !'selDt_ && WRITE_ && !DSO_ && A[7]==1’b0 ) begin
casex( A[6:1] )

“ADR_RESET: read = { {(8-‘NCHIPS){1’b1}}, vmeReset_ };
¢ ADR_PROGRAM: read = { {(8-‘NCHIPS){1’b1}}, PROGRAM_ };
ADR_INIT: read = { {(8-NCHIPS){1’b1}}, INIT_ };
¢ADR_DONE_HDC:
begin
read = 8’hff;
read[‘NCHIPS+3:4] = DONE;
read [ ‘NCHIPS-1:0] = HDC;
end
¢ ADR_IRQLVL: read = { 5°b11111, IRQLVL };
“ADR_LED: read = { 7’b1111111, LEDTEST };
¢ADR_VMECLK:
begin
read = 8’hff;
read [2* ‘NCHIPS-1:0] = vmeClk;
end
“ADR_JTAGSRC: read = { {(8-‘JTAGSRC_WIDTH){1’b1}}, jtagSrc };
“ADR_VMEJTAG: read = { 4’hf, vmeTDO, vmeTCK, vmeTMS, vmeTDI };
¢ ADR_CLKOUT: read = { {(8-‘CLK_WIDTH){1’b1}}, clkoutSrc };
{ ‘ADRG_PCLK, 2’bxx }:
begin
read = 8’hff;
for( i=0; i<‘NCHIPS; i=i+1 )
if( 1 == A[2:1] ) begin
read[ ‘CLKEN_WIDTH+3:4]
= pclkEn[(i+1)*‘CLKEN_WIDTH-1:i*‘CLKEN_WIDTH] ;
read [ ‘CLK_WIDTH-1:0]
= pclkSrc[(i+1)*‘CLK_WIDTH-1:i*‘CLK_WIDTH];
end
end
endcase;
end
end
endfunction
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assign ID = read( selDt_, WRITE_, DSO_, A, vmeReset_, PROGRAM_, INIT_,
g
DONE, HDC, IRQLVL, LEDTEST, vmeClk, jtagSrc, vmeTdo,
vmeTck, vmeTms, vmeTdi, pclkSrc, pclkEn );

function [‘NCHIPS-1:0] clkselect;
input [‘CLK_WIDTH#*‘NCHIPS-1:0] clkSrc;
input [‘CLKEN_WIDTH*‘NCHIPS-1:0] clkEn;
input ICLK, CLK2, CLK4, EXTCLK1_, EXTCLK2_;
input [‘NCHIPS-1:0] VMECLK_HALF;
integer i;
reg [‘CLKEN_WIDTH-1:0] ce;
begin
clkselect[i] = 1°b0;
for( i=0; i<‘NCHIPS; i=i+1 ) begin
ce = clkEn[(i+1)*‘CLKEN_WIDTH-1:i*‘CLKEN_WIDTH] ;
if ( (ce==‘CLKEN_NONE)
|| ((ce==‘CLKEN_EXT1)&& ('EXTCLK1_))
|| ((ce==‘CLKEN_EXT2)&& ('EXTCLK2_))
|l ((ce==‘CLKEN_BOTH)&& (!'EXTCLK1_)&&(!EXTCLK2_)) ) begin
case ( clkSrc[(i+1)#*‘CLK_WIDTH-1:i*‘CLK_WIDTH] )
‘CLK_INT: clkselect[i] = ICLK;
‘CLK_INT2: clkselect[i] = CLK2;
‘CLK_INT4: clkselect[i] = CLK4;
‘CLK_EXT1: clkselect[i] = !'EXTCLK1_;
‘CLK_EXT2: clkselect[i] = !'EXTCLK2_;
‘CLK_VME: clkselect[i] = VMECLK_HALF[il;
default: clkselect[i] = 1°b0;
endcase;
end
end
end

endfunction

clkselect( pclkSrc, pclkEn, ICLK, clk2, clk4, EXTCLK1_, EXTCLK2_,
vmeClk [ ‘NCHIPS-1:0] );

assign SCLK = { ‘NCHIPS{ ICLK } };

// assign SCLK = clkselect( sclkSrc, sclkEn, ICLK, HALFCLK, EXTCLK1_, EXTCLK2_,

// vmeClk [2* ‘NCHIPS-1: ‘NCHIPS] );

assign PCLK

assign CLKOUT = ( clkoutSrc==‘CLK_INT ) ? ICLK :
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( clkoutSrc==‘CLK_INT2 ) ? clk2 :

( clkoutSrc==‘CLK_INT4 ) ? clk4 :

( clkoutSrc==‘CLK_EXT1 ) ? !EXTCLK1_ :

( clkoutSrc==‘CLK_EXT2 ) ? !EXTCLK2_ : 1’b0;
Y
// JTAG
Y

jtagSrc==‘JTAG_VME ) 7 vmeTck : 1’bz;
jtagSrc==‘JTAG_VME ) 7 vmeTms : 1’bz;
jtagSrc==‘JTAG_VME ) 7 vmeTdi : 1’bz;
( jtagSrc==‘JTAG_VME ) 7 STDO : 1’DbO0;

assign STCK
assign STMS

]
~ ~ ~

assign STDI

assign vmeTdo
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Appendix F

Single Event Upset

F.1 0000000 Single Event Effect
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