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gboooboooooooobooooboooboobooooboooboobooobooobooboobooobooonog
0119000000000 R&DOCODOOODOODO

Real FE-I13
| Flipchip
module

N-in-P Pixel sensor, 6 in. p-type wafer
— IBLand SLHC
— FAtHEE 210716 neg/cmA2 (LHC: 10715)
Development of bump bonding
—  With FE-I3(LHC), FE-14 (IBL, SLHC)
— FE-I3 pixel flipchip module test (< H (3 T 70 37

FE-14
bumpbonding
| testchip

= Gp(GV) On (GV)
2 1200 A p (CC-V) Mn (CCV)
£ 1000
S
>
Z 800 W &
8 o 1
5 600 '
a [l
& 400 k © L
3 ¢

200
= 500V o

0
] b 10 15
luencs (10 n./om”)
2
Vb=500V
0
Partial

depletion

Gollected Charge (k)

. P bulk, 6 in. wafer strip sensor
° —  P-bulk: No type-inversion after heavy radiation damage
b — 10cm x 10 cm large area

Fluence (10“’{_ cm™)
+  Reducingnumber of sensors, yetexpect ~10,000 pieces
Prototype modules
—  New Cu/Kapton/CarbonEA4+hybrids
New DAQ system development
—  Based on SiTCP protocol/SEABAS system ([El# (BRA) 585

0119 000000000000 [20]

goooog

0000000000000000010%00000000000000000000000000000
gboooobooooboobooogd
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obooooobooooooDo

gbooobooobooboboobooooboobooooboooooboooooboobooboooboOoobo
gbobooboboboboboobobobbobooboooooooobooooboboOoOoOoobOoOoboon
MDTO TGCOOUOOOUOOOOOUOOOOOOR&DOIOOOOOOOOODO (O 1.20)0

% 44 XOMDT
~ T{&ratelZ3& >

FMIZH.
Field shaped MDT
Robuster RPC
HE

KEIMicromegas

0 1.20: 00000000000O0O0O0OO [20]

goood

oo0o000oO0O0OoooooOoOoOoOoOoooooTGCOOoDOOoUoUd pyO000OOOOOODDOOOO
oboooooboobooooooboobooooobo sb00oboobobo0ooboOoboboonobO pp0Ob0O0OO0OOO
OLIADS00 375kHz0 0000000000000 375kHzO00O0O L10000DO0DO0O0O0OOOOO TGC
gbooooobooboooooobobooooboboooobobouo ppOO0b0OO0OO0OODbDOOOOO
O0O0U0oooOoooo (o 1.21)0

oboooooboobooobOoboooobooooobooboooobobooooboobooooboooboooo

144 000D0DOOOO0OODOOOOO

OO0 LHCOOOOOOO0woooooooooooooooooooo0Oo0o0OOOO0OO0000000
gboooboobooobooooboboobooooboboooboboooboboboboboboboboon
obooobooooobooooboboooboboboooooboooooooooooobooooobon
gooooooobooboooooooobooooooooooboooobboobobboobboobooog
boobuoboboobooboboobooboooboboooooboobooobooboOoobooooboOooboooon
5x10%4em2s"!0L1 00000000 150kHz0 000000000000
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51065‘;|"'|""|""|"'|
5 f
E .
w©
= 10% -
E 3
£ | <
l:'g 4150 kHz
104 . |atsxtox
E \ L1 E
L2 (muon)
0% E
; L2 (muon+ID) ]
0% E
' EF -
1 L M T T PN P T S R T R STt
0 10 20 30 40 50 60

pT threshold (GeV)

0 1.21: 000000000000O000O0O0O0O0O0O [20]
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020 TGGCUOUUOOUOOoooooo

TGC(Thin Gap Chamber) 0O ATLASOOOUOOOOOOOOOOOOOOOOOOOOOOOOOOO
ooooooOooooo0ooooboboOoOooobooOoooDOooOoOoooOobD 1ooooooo TGCOoDOOOOO
ggooooOoooopooUoopooOooOooDooooOooO TGCODOOOoO0U0DOoOoUOUoOooOoOoOoDoOooDOood
gooooooo110ooooOoOOOTGCOOOOOODODOODOOOOOOOOOOOOOOOOOOO
oboooooooo

2.1 TGC

TGCOOODOODOOOO0OO0O0O0D00O0 MWPC(Multi-Wire Proportional Chamber) 00000000
cooooo01.smmOO00000000O0O0O0C0OOOO0O0O0O0O00014mO0000000000000O0
oo0O0O0 210 TGCOOOOOO 220 TGCOOOOOOOOOOTGCOOOOOOOO 3200000

Copper Strip

[ A Y —EyF 1.8mm
[t 1 Y —1% »S0m
A V) — K& 10z0m
H AT CO, +n - pentane(55: 45)
i3k — B e 1 B 1.4mm
JAY—ik)) 350g i
EInE 3.1kV
\ w\vv H— R ~1MQ/
¢ ASD(Strip Out)

0 21: TGCOOOO [4
022 TGCOOOODODO

goooboseoo00000D0OO0 ROODODDOOOOD opOOODOODOODOODO 2000000000
O0000000000000000000000 COy/n-pentane(55/45) 000000000 TGC OOODO
oO0oooo Cco,0bDbbo0o00ooooooooooooooooooD . smmO0ooooDo0OoOo
oboboooooboboooboooobobobooooooboboboboob0 14 O000000O0O00O0OOO
gobgobooboobooboobooboboobooboobooboobboooboo

211 TGCOOUO

TGCOOOUOOOO '/mO00OOOOO EI/FIOD 14mOI000000 BigWheelDOOOOOOOOTGC
00000 230000Big Wheel O End-cap 0000000000000 O0O0OL105<|p<270000
oooooooooMiiOM20M3ODOOOOMIO300M200 M3O 2000700 TGCOOOOO
0O Big Wheel 0O0OODODOO0OO (0D 24) 000 M20020000000000000 1/20M300 3000

21



= Rm o

+HY

0 2.3: TGCOOO [3]

024000000 (0)000000 (0)[3]

00o0ooo0ooOo0ooo 1/300000o0b0o000o0oo00o0oUoOo0ooO0oUOoOo0oooUUoRO
oM3OOOOOOOOOoOoooOoooM3OoOOoOoooOoooooooooMMIiOM20000000000
Big WheelD 1200 10 100000000100 0000DO0000OO00ODO0OOOODOO

Interaction rate
~1GHz
Bunch crossing
rate40 MHz
LEVEL 1
TRIGGER(LV L

<75(100) kHz
Rols
\

Rol Builder |RolB

LVL 2 Supervisor

I

LEVEL 2
TRIGGER

~2kHz

L2Ps

LVL2 Processors

EVENT FILTER
~200Hz

latency
CALO MUON TRACKING T
Pipeline 25us

memories

Derandomizers

ROD |[ ROD | [ROD | Readout drivers (RODs)

Read Out Links (ROLS)

Read Out Systems  10mMS

(ROSs)

LVL2 & Event Builder
Networks

DFM

Data Flow M anager

1sec

| SFls Sub Farm Input
|
u EF Farm
I
SFOs | sub Farm output

ass grage Datarecording

O 2.5: Trriger & DAQ U O OO [9]
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22 OJ00100b00ooboga

ATLASOOOOHiggsOOOOOOOOOOOOOODOOOOOODOOOOOOOOOOOOOOOOLHC
oboooboobooobooboooooboboooboooobooobooboOoboooobOoobooooOoooo
goooobooooboooogobooobooooobooboooobooboobooboobLDoOoboLoboOoDbo
ubobooobooboboo1gboboobobuobobobooobOobg ey O0OOOODODOn
TGCORPCOOOOOODOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOTGCO ATLAS
0000000000000 0001.06< n<270000000000000O0O0O0O0 100000 LHC
obooobo2ms0000000000DO00OO0O0DO0ODOO0OO0ODO0ODbOO0ODOOD

Calorimeter Trigger Muon Trigger
Front-end Preprocessor
Endcap Barrel
Muon Trigger Muon Trigger
(TGC based) {RPC based)

Cluster Processor
{electron/photon and JetEnergy-sum )

Y
hadron/tau triggers) Processor

Muen Trigger / CTP
Interface

N \ /
Central Trigger Processor

l

TG

026000 1000000000 [10]

O250000000DAQUOOOOOOOODOOOOOOOOOOOODOOOOOOOODODOOOOO
0O CTP(Central Trigger Processor) 0 0 00 O TGCORPC OO OO MUCTPI(MUon triger CTP Interface)
00000000 CTPOUOOOOOCTPOOOODOOOOOOOLIA(Level-1 Accept) DO OOOODOOO
000 TTC(Timing Trigger and Control system) D000 ATLASOODOOO0O0OO00O0OO0OO0OOOOOO
(0 26)000 L1IAD0 25us0000000000D0000O0O00O0ODOOOOO LIADODOOUOOODOOO
oOo0oo0ooOOoo000ooooOoo0O0oooDoOoObO00000 LIooooOoObo00oo0TGCO 32us0OOOO
0000000o0oooooooDooo0oDoO0o00 LMADDODOODOOOOO0OODDODOOOOOOOoOO

00 O0ROD(Read Out Driver) 0 ATLASOOOO0OU00OODOO0OOOOOOOOOODO ROS(Read Out System)
goooo

23 TGCOUOOOODOOOO

0270 TGCOOUOOOOODODOOOOOOOOTGCUODOOOOODODOOOASD(Amplifier Shaper
Discriminator) 0 0000000000000 00O0O00OO0O0O0OO0OO0OO0O0OOOOO LVDS(Low Voltage
Defferential Signal) O PS Board(Patch panel and Slave board asic board) O O O PP(Patch panel board)

23



| L1A CTP
PS Board |TTC,

T"‘_: i.',:."u
H-THH ROB
TGC @ HH : % %ﬂ‘j Readout
LVL1 Buffer \ | T

Derandomizer

027 TGCOOODOOOOOOOOOOOOOOOO

ASICOO00C0O00O0CO0O0O0OO0OU0O0O00OO0OO0O0OO0O0OOO0DOOO TOF(Time Of Flight)
0000 PSBoardOOOOOOOO0O0O0O0O0ODODODOTICOOOOOOO LHCCclockODOOOOODODOO
0000000000000 SLB(SLave Board) 0000 10000000000000000OOOTGC
0000100000 128 clock(3.2us) D0 L1IADOODOOUOODODOOOLIAODOUOODOOOUOOOODO
000 SSW(Star SWitch) 00000000000 OO0OOORODOOOOOOO

OO0 SLBOSSWORODOODOOOOODOOO

2.3.1 SLB

SLBOOOOOODOOOSLBASICOOUODOOOOOOO0ODOOO0OOOO0ODOOOOOOOoOoOoOoO
gboooobooooboboooobooboooboobooooboobo
SLBOOOOOODOOOOOOO 1000000000000 O0DOOOO00000 100000128000
OOoO0o0o0Od1lclockOl1O0O0O0DOOOOOO

Head Trail

Frame |0 111...1 (216bit all ONE) 0
Ibit 5bit 3bit 8bit 1bit 199bit 1bit
Control |0 SLB_ID 4 SLB_overflow 4 000...0 (199bit al | ZERD) 1
SLB_mDIdu letype SLBl_seu
Next ‘ U| next bunch data ‘ i ‘
4bit 12bit

Current‘0| L1ID BCID current bunch data ‘1 ‘

Previous|0 previous bunch data 1

— 160bit 40bit /

chamber hit map ‘trigger output|

028 SLBOOOODODOOOOOOO [11]

0280 SLBOO0OODOOCCOOCOODOUUUOOATLASODOOOUOLIADOODODOOOOOODODOO
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0000000000000 00FrameO0 000 Control DOOO0HItODO x300 1090bit0 000000
oOoooooooosswOoOoooooosSLBOO SSWOOOOO LvbSOOoOoOoooooOooooogoo
0000 40Mbps OO DOO0O0O 20000000000000000D0000O0O0O0 8MbpsODODOOO
oooooooooooDoODODOOOO0O 100000000 130kHz0000000D0D0O000000O00O00OO
10kHzOOOOOODODOOOOoOOooOOoOoooooooOooooooooOoooooogo sLBOoOODOO 100
gooooooooooooOoOoOoOoOoOoO0O0UoOooDoOOOo0OoOoOoOoOoDOoOoOoSLBOODOOOOOO
gboooboooooooboo

2.3.2 SSW

SSWO RODOOOOOO0ODODOOOOOOCOOOOSLBOOOOOOOOOOOoOODODODOODODOOOD
210 1RODOOOOOO0O0O0O0 SSWOOO 10000000 SLBOODOO0oO0O0Oogoooooooooooo

021 SSswoOooooooooooo

SSW 0 1 2 31 4] 5 6 7 8
SIBO (O) |18 | 18 | 10| 15| 15| 15| 15 | 10 | 11 or 12

gbooobobooooboooboobooboooobo 290b000o0o0obOoooobOobobooboOoboooboon
200bit 0 8pit OO0 2500 0000000000000 0O0O0OOOOOSLBOOOOOOOOOOODOoOO
oboobooobooooboooooboooobooooobooooboooobooboooobooboobobooooboon
gooobooooooobobooooboooooboooobooboobobboobDobooooboboog
goooooooooOoOoOOoSswoooooooooooooOoOoOOOOOOOOOOO

head «— SLB data
0o _ . | 2 _ r23 0 24
OM G 00100000 Wo; --------  00001000; 0QDEOO(
data_tag l l
| 01]+ [ 100] 00001] 00100004 1 01]100] 10111/ 00001000
cell_bitmap .
cell_address 18bit

tag (Current BC)
FIFO

029 0000000000000O0O [11]

gooSswo SLBOOOOOOSSWOOOOOoOOoooRrRObDOOOoOoSSWwWooOooooooooooo
21000000OSSWOOOOOOoOoOoOoO0U0OooO sooooooooOooosSswoo rRobooooo
GlinkODODDOOOODDOOOODOOO
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Version 01 of the TGC Front End link data format

Dec 12 2005 (afer PRR) verzion

Evant Header 000 Menw, Recerd Type =1
3[30] 23 zn|zr|zs|zs|z-||z:i|zz|21|zu| T3] 18] 17| 16] 15] W] 13] 12]11] 10] 9] 8] 7] 6] 5] 4] 3] 2] 1] @
000 |RecTyes]  SSWID Rt sk pallen [1 =erablel_ O-disabied)

Fecosl Type (RecType) i 01 in Bis fomal vesin, hard-wited in FPGA
SEWID e artilmeily sal by a dig-owilch o each SEW boasd

SLB header 0190

31 30 20 38 X7 26 25 4 23 2 M 20 10 18 17 16[15 M 13 1211 10 @ 8 7 B 5 4 3 2 1 a0
o0 | B0 [0 BCemap | Wed Type | 0 Lo | BCID

BCmap shows 3BT data Fnes taken by RC 30l shows [nexl, curmenl, previous] events. T=adepled. D=discanled
SLBID, Mod Type. LD and BCID as all SLE's data, See SLB doouments.

ELB header 011 0
31 30 29 78 &7 26 25 M 23 22 21 20 19 18 17 16]15 14 13 12 11 10 @ B8 7 & 5 &4 3 2 1 0O
o1 [ofo] D | 0 REXFIFO slalus] S1B-OWF | RX-OVF

RXIDiE RX idenifed nunber om0 o 22,

FX FIF D= kales lais wial amound of data are siored in FRX-FIFD Dhen.

SLB-WF s SLE's dala. See 518 documents.

RX-OVF is RC-FIFDoverfiow counler. This lelis the snapshol value when Dz word S seal inom RX o TX.

SLB trailer 11 1 This word appears aler SLB dala worls oanly when Feere i anoennor

15 14 312 1 10 8 8 7 & 5 4 3 2 1 ©

31 30 3 28 FF A6 25 M 23 27 71 20 19 18 17 16
[ 1 ojLvoE] X e slale

LVDSink =LVDS ks slalus. 201 ane (now, 0k} 1=Nol Bnked . O=Linked.
SEU = 58 SEU kag. See SLB documenis .
OWF = RXFIFD overfiow Bag. W OVF=1, s ame ovenows have happened in this RX daka_

SLE data 100, 104, 110

15 14 13 12 11 10 8 8 7 & 5 4 3 2 1 0
31 30 30 28 7 26 25 24 23 2 21 20 19 18 17 16| Inany ade:
100 el abdress cell bitnagp Cell dala for Currenl BCdala
(] el addiness el bk Cell dala for Previous BC dala
110 el abdiness el ik Coll dala for Nestl BC data
PAD word 110
15 14 13 12 11 10 8 8 7 & & 4 3 2 1 0
110 | i | 0 i.e. OxDF00
Evait Trailer 111
31 30 20 28 7 26 25 24 23 2 21 20 19 18 17 16[15 14 13 12 11 10 9 B 7 & 5 4 3 2 1 ©
111 [T [crac|vse |mmc] e XOR check sam

Gk = Glnk TX stabis "Locked™ sgral of Chnk Tx. 1=Mol locked, D=Loved

TIC = Timeou1_souel_lesy Tine-oul b caled! e event kagmen fnm all Be bl inpul pors
MRC = Moms cownl Bag. Mo respenes Tram R0 FIFO of "andbled” [nol masked ) inpul ol

T2C = Tineoul_courl_flag. Timeoul (o eoled] e svenl kagment fnm esch enabled R FIFO.
Thiese Eares= [Bgt are resal al avary ayani,

The XOR operaion incbdes e fnsl wosd {1606s) of e evend header lhnowgh e Tirsl woed of Be evenl railler.
Wieen Dhe resull iz XDRed with he XOR chedeum word, The resul becomes zero. ke XOR do=s nol hdude
o OinDBOF an DxDEDF I@mang waords)

Framing

Each evenl & peceeded by The 320l word Ju00000B0F and Talowed Dy e 32-bl word DoOEDFDO00, Dol words ane senl
in Glink coninol mosde.

0 210: SSWOOGOOooOoOOooo [11]
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2.3.3 ROD

RODO TGCOOOOOOOOOOOOOOOOOO0OOO0OO0O0O0000O0000000000O00OROD
OO0 ATLASOOOOO0OO0OO0O0O00C0O0OO000OORODOOO ATLASOOOOOOOOOODODOOO
oooooDoOorRODOOOOOOOOOOOODODOOOOOOOOOOOSSWOOOOODO FIFOO
0000000000000 000000000000000O0ODODODO0O0O000 ATLASOOOOOO0O0O
ooooOoOoOOOOOOOOOO0OCCCOCOOOOO Slink000 CERNOOOOOO0O0O0O0O0O00O0 ROSO
OOoOoOooOoOoOoOooo 2110 TGCOOOOOORODOOOOOOOOOOOOOOO RODO TGCO
100000 10000000000 0DO000O0Ob000b0 1200000 24a00RODOOCOOOOOO
ooooo

in USA15
to ROB
1Gbl/s optical link Sector
Logic
ROD crate 10 Optical links ~ Star Switch 80Mb/s
in USA15 R 640Mb/s, ~80m / LVDS links
M E 0
D

i\
S

Inner Doublet Triplet Doublet pair

0 2.11: RODOODO

gbooooood

ROD O ATLASOOO0OO0OOOOOO0OODOOOOOO0O0OOOOO0O0ODOeUDODOOO VMEODODOO
0000 (0212)040000000000000000000000 20000000000 SSWOOO
00000000 Glink0OOOOODO 100000000 600000000 (0 2.13) 0000000 120
oSSswoOoooooooooooooooooooo1200000000000000 10DOCODOOOO
000100 Slink0000000000O0O0O0OOODOOOODOOOOO0O 100 TICOOOOO0OOO
gbooooobooooon

RODOOOOOODODO FPGA O Xilinx OO 0O XC2V2000FG676 OO0 0000000 FPGAO HDLOO
ooooooooooooooorODOOOOODOOOOODOOOCPLDOODOOODOODOOOOO
OvMEOOOOOOOOO0O0O0O0000000 2140 RODOOOOOOOOOOOO
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O

TTC fibre

l

2.12: ROD

6 Front End Links

0 2.13: Front End 0000000 [12]

6 Front End Optical Links

>

A32/D32

VMEbus

gooobooan

A23/D32

ROD
¢ ODbusy

FPGA
XC2v250-
FG256

_____

mezzanine card

Service CPLD

controlfstatus
registers

clock control

E=
LUl
=
> |parallel FPGA
configuration

JTAG

interrupt

FPGA
Virtex-l

XC2V2000FG676

0 2.14: RODO OO [12]

\

Gbit

SLink

to ROB

28

Gigabit

E'net

fo switch

RODOOOOOOOOOOO2150000000000000000000000000000O



Data worl

Com m ents

31.24 | 2316 | 15.8 7.0

Frame x"BOFOxooaox” event frame word (control mode word)
Hdr0 x'EE1234EE’ start of header marker for ROD data
Hdrl reserved ‘ reserved header size =9 words (excluding the x"BOFOxxoxx” word)
Hdr2 | ATLAS format version=3.0 TGC format version=3.0 |i.e.: ATLAS=0x03"00, TGC=0x03"00
Hdr3a 0 x'67" or x'68 0 sector[12..1] |source id: x'67" /x'68" = A/C endcap;
Hdr4 Run type Run number
Hdrs Level-11D High byte is Extended Level-11D
Hdre reserved reserved Bunch crossing ID[11..0]
Hdr?7 reserved reserved reserved ‘ Trigger type
Hdrsg Detector event type not used yet
Status First status word: specific | generic =0: event is not OK. See Table 2, & [ref. 1]
Status TGC ROD event status See Table 3.
Status ROD VME filter bits Star Switch timeout or  |one bit per SSW; Filter:1 = accepted. SSW:

dropped status 1 = dropped or timed-out (see Table 4)
Staws Local status word presence Presence indicates which of the following

fragments are present?. See Tables 5 & 6.
Status orbit count orbit count; zero for first LIAID.P
Data  |FragmentID |“raw” data word count® fragment ID =1, length in words
Dam |FragmentID |“readout format” hit data word count |fragment ID =2, length in wordsd
Daz |FragmentID |“readout format” tracklet data word fragment ID =3, length in words
count (“tracklet”= 3/4 or 2/3 coincidence)
Daz |FragmentID |“chamber format” hit data word count |fragment ID =4, length in words
Da [FragmentID |“chamber format” tracklet data word fragment ID =5, length in words
count
Daz [FragmentID |HipT output word count fragment ID =8, length in words
Datz [FragmentID |Sector Logic word count fragment ID =9, length in words
Data |raw data, hit, tracklet, sector logic, etc. fragments, in the | See [ref. 6] and[ref. 8](raw) and Tables 7
order of the word counts. to 10.

Data
Data last raw data, hit or tracklet word
Tm=ilo number of status elements =5
Tril number of data elements
T=il2 Status block position =0, i.e. data follows status
Fame x"EOFOxo0oc”

event frame word (control mode word)

a. The number of fragment ID | WC words and fragments is equal to the number of # ibits in this pattern.
b. 32 bits give >100 hrs
c. For debugging; not usually present

A

Fragment ID=6 is used for hits in testpulse format. Normally runs with this format are not sent to the

ROB. In this case, ID=6 replaces ID=2 and the order will be 1,6,3,8,9, i.e. the fragments are not in order.

0 2.15: RODOOOOOOOOO [12]
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0 30 High-luminosity LHCU O O O Read
Out Driver( [

oooooooooooo RrRODOOODOOOODODOOODOOOOOODOOOOODOOOODOOO
gobogooboooboobooboo

3.1 O0RODOOOO

OO00ooooRODOOOOOOOOOOOOOODOOOO31000000DOOO00O0DO

DDR SDRAM

ConsolelO @ ﬁ EPGA
EthernetlIF CPU Core |:>

il

Coprocessor

From SSW @ ﬁ'”te"”pt @ ﬁ
To ROS
Read Out Driver Logic :>

S-Link

i

44l

G-Link

0 3.1: 0RODOOOO

gbobooboooooooboooobooon
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3.1.1 FPGAOOOOOO

FPGA O Field Programmable Gate Array O O O O PLD(Programmabel Logic Device) 00000000
0000000000000 o0oU0o0oUoO0oO0o000oUD HDL(OOOOOODOOOO)ooooooo
oo0oO00o0o0oooooOOoooOo0 FPGAODOOOOOOOCOOOOOOOOOOODOOOOOOOODOOO
ooo0oOoOoOooooOoOooCo rPGAODOOOOOOOOODOOOOOOOOOOODOOOOODODOODOOO
gooOoO0O0O000000U0D0D0000OOOODOO0OO0O0O000D0OUODODOOOODObOODODODODODOOOOO
OO00oO0oO0 LSIgogooodooo0oooo0oooooooooo rPGAOODDOOODDOOODODOOO
goooooO0OOO0O0O0O0O0oO0O0OoOoooooOoOOOOOODOOO0OO0O0O0OOOOOOOOOODODODOOOO
gooooooooooOoOoOoOoOOOOOOOOOOOODOOO

3.1.2 CcpUlOODO

OO00RODOOOODOOORODODOOOODOOOOOODOOODDOOFPGAOD CPUDOODDOOO
goooooooooOoOOODODOOOOOOOOOOOOOOO0O0O0000000000 RODO PCOO
OVMEOOOOOOOOODODOOOOoODOoOOoOooooOoooooooooooooooooooooooo
oO0ooooooRrRODOOOOOOHDLOOOOODOOOOOOODOOOOOOOOOO cCcpuOOO
gbooooobooooobooboooebDLObb0ooobooooboboboobooobooobooobooboo

— CPUDODOUODO MicroBlaze DO OO (35000)
— HDLOOOOOOOODOOODOOOOOOD (32000)
— CPUOOOOOOOOOOO0ODODOOOODOOOO (36000)

— 00000000 (37000)

3.1.3 Read Out Driver Logic

RODOOOOOOOOOOOOOOOO SSWOOOOOOOOOOOO00OATLASOOOOO0QOOOOO
oooOoOoROSOOOOOOOOOOROSOOOOOOOOOOOOOOOraw data formatd 000000
readout format 00O 000000000 O0D0OO raw data format 0000000000000 0O0OO
RODODOOOOOOOODOOCOOOOUOUOUOOOOOODOUOOOUOODOODODOOOOODODODDODODOO
gboooooboboooboobooooboboooobobooooobooooboOoboooboobOoboon

— raw data formt0O readout format D000 (33000)

— Read Out Driver Logic0 D O00OO0O0O (38000)
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3.2 00O0ODOOOORODOODOO

LHCOOOOOOOOOOOOOOOoOoOoOo RODOOOOODOODOOODOOODOOOOOOOOOOOO
ORODODOOOOOODO FPGA O XC2V2000FG676 00 (0 3.2)0000000000O0O0O0OO0OOO
0000000000000000000 (033) 0000000000 1.5000000000000000
oo0o0OO0O0oooOrPGAOODOOOOOOOOOOODOOOOOOOOOORODOOOOODOOOOOO
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Appendix

MicroBlaze O OO OQOQOQOQOQOoOOOOO

000 10000 20 FIrFOOOOOOOOOODODOO HDLOOOO
‘timescale 1ns / 1ps
[0 0000700007007 07007771770 7771770117771077771171111111111117
// Company: The University of Tokyo
// Engineer: Yoichi Ninomiya
//
// Create Date: 21:11:24 02/05/2011
// Design Name:
// Module Name: FIFOtest_top
// Project Name:
// Target Devices: XC6SLX45T-3FGG2484
// Tool versions: ISE12.3
// Description:

//

// Dependencies:

//

// Revision:

// Revision 0.01 - File Created
// Additional Comments:

//

N e as
module FIFOtest_top(

input CLK_N,
input CLK_P,
input U_rx,
output U_tx,
input RST

);
reg [2:0] r_timer = 3’b0;
reg [6:0] counter;
reg wr_emn;

reg rf_reg;

reg ready;
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always@(posedge clk_edk or posedge RST)begin
if(RST) begin
r_timer <= 3’b0;
end
else if (wr_en) begin
r_timer <= 3’b0;
end
else begin
r_timer <= r_timer +1'b1;
end

end

always@(posedge clk_edk or posedge RST)begin
if(RST) begin
counter <= 7’b0;
end
else if (wr_en) begin
counter <= counter + 1'bl;
end
else begin
counter <= 7’b0;
end

end

always@Q(posedge clk_edk or posedge RST)begin
if(RST) begin
wr_en <= 1'b0;
end
else if(r_timer == 3’b111) begin
wr_en <= 1’bl;
end
else if(counter == 7'b1100100) begin
wr_en <= 1’b0;
end

end

always@(posedge clk_edk or posedge RST)begin
if(RST) begin

rf_ reg <= 1’b0;

end

else if(counter == 7°b1100101) begin
rf reg <= 1’bl;

end

end



always@(posedge clk_edk or posedge RST)begin
if(RST) begin
ready <= 1’b0;
end
else if(rd_en) begin
ready <= 1’bl;
end
else begin
ready <= 1’b0;
end

end
wire [31:0] dout;

fifo_generator_v7_2 fifo_i(
1st(RST),
wr_clk(clk_edk),
.rd_clk(ready),
.din(counter),
.wr_en(wr_en),
.rd_en(rd_en),
.dout(dout),
full(full),

.empty()

);

// XST black box declaration
// box_type ”black_box”
// synthesis attribute box_type of system_i is "black_box”

system system _i(
Ipga_0_RS232_Uart_1_RX pin(U_rx),
Ipga_0-RS232_Uart_1_TX pin(U_tx),
Ipga_0_clk_1_sys_clk_p_pin(CLK_P),
Ipga_0_clk_1_sys_clk_n_pin(CLK_N),
Ipga_0_rst_1_sys_rst_pin(RST),
.datalO_GPIO_IO_I_pin(dout),
faglO_GPIO IO I pin(rf_reg),
HaglO_GPIOI0_O_pin(rd-en),
.clock_generator 0_CLKOUT1 _pin(clk_edk)

)i
endmodule

boooooooooobooooobooon
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#include ”stdio.h”
#include ”xparameters.h”

#include ”xgpio.h”

int main(void){
unsigned int i;
unsigned int data;

unsigned int flag;

XGpio datalO;
XGpio flaglO;

XGpio_Initialize(&datalO, XPAR_DATAIO_DEVICE.ID);
XGpio_Initialize(&flaglO, XPAR_FLAGIO_DEVICE_ID);

data = 0;

XGpio_DiscreteWrite(&flaglO,1,0);

while(1){
flag = XGpio_DiscreteRead(&flaglO,1);
if(flag == 1){
break;
¥
}

for (i=0;i<1005i++){
XGpio_DiscreteWrite(&flaglO,1,1);
data = XGpio_DiscreteRead(&datalO,1);
XGpio_DiscreteWrite(&flaglO,1,0);
xil_printf(”data =%d\n\r”,data);

}

return 0;

}
gboooboobooooboboooogon

#include ”stdio.h”
#include ”xparameters.h”

#include ”xgpio.h”
int main(void){

unsigned int i;

unsigned int data[100];
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unsigned int flag;

XGpio datalO;
XGpio flaglO;

XGpio_Initialize(&datalO, XPAR_DATAIO_DEVICE_ID);
XGpioInitialize(&flaglO, XPAR_-FLAGIO_DEVICE_ID);

for (i=0;i<1005i++){
XGpio_DiscreteWrite(&flaglO,1,0);

while(1){
flag = XGpio_DiscreteRead(&flaglO,1);
if(flag == 1){

datali] = XGpio_DiscreteRead(&datalO,1);
XGpio_DiscreteWrite(&flaglO,1,1);
break;
}
¥
}

for(i=0;i<100;i4++){
xil_printf(”data = %d\n\r”,datal[i]);
}

return 0;

}
0000000000000 (xpstimer 000 IPOOOOO)

#include ”stdio.h”

#include ”xtmrctr.h”

#define TMRCTR_DEVICE_ID XPAR_TMRCTR_0_.DEVICE_ID
#define TIMER_COUNTER.0 0

XTmrCtr TimerCounter;
int main(void){
int cycles;
XStatus Status;
XTmrCtr *TmrCtrinstancePtr = &TimerCounter;

Xuint8 TmrCtrNumber = TIMER_COUNTER._0;

Status = XTmrCtr_Initialize(TmrCtrInstancePtr, TMRCTR_DEVICE_ID);
if(Status '= XST_SUCCESS){
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return XST_FAILURE;
}

XTmrCtr_SetReset Value(TmrCtrInstancePtr, TmrCtrNumber, 0x00000000);
XTmrCtr_Reset(TmrCtrInstancePtr, TmrCtrNumber);

XTmrCtr_Start(TmrCtrInstancePtr, TmrCtrNumber);
(000000D000000)

XTmrCtr_Stop(TmrCtrInstancePtr, TmrCtrNumber);

cycles = XTmrCtr_GetValue(TmrCtrInstancePtr, TmrCtrNumber);
xil_printf(” cycles =%d\r\n” ,cycles);

return 0;

}
00000000000000 (Multi-Port Memory Controller 000 IPOODOO)

#include ”stdio.h”
int main(void){

volatile int *flag;

flag = 0x88000012;
int *datain;

datain = 0x88000004;
int data;

*flag = 0;

if(*flag == 0){
*datain = 100;
*flags = 1;

}

return 0;

}
00000000000000 (Multi-Port Memory Controller 000 IPOODOO)

#include ”stdio.h”
int main(void){

volatile int *flag;

flag = 0x88000012;

int *dataout;

dataout = 0x88000004;
int data;

while(1){
if(*flag == 1){

59



}

data = *dataout;
xil_printf(”data= %x\r\n",data);
*flags = 0;
break;
}
}

return 0;
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