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DDU5SCTRL (file Odductrl) — >-22-2015_16:07 &
CMS CSC DDU5, Central Control FPGA CF056a05  Version 56 g
v48: GbE skips Empty Events for Global rung=
v49: add SYSTEM_RDY diagnostics on LAO mode 11; r2: add ChBond code for DCC 17: ChBond °°
v50: hold back Resync until Empty for TFDDU; v51: new ChBond method; r2: ChBnd runs free sync "g.

r3: add special Idle sequence for DCC; r4: change special 1d1&3
v52: prevent backpressure response during DoFW phase, may allow 7 words to DC ¢02
r2: replace all EvtCntRst functions with RST; r3: edit RstStop logic, remove ~DoDat; fix DDU IS EMPTY startup 10 "4.1
r4: tune DDU IS EMPTY wait for EOE loglc v53: change LinkRdy->DCCwait loglc store both for EOE status registe
v54: add DCC Preamble (default) plus Forceldle logic states 12: fix WantRen logic, tune Doldle & OSTAT field ;-g
v55: DMB format and SrcID + S-Link changes for 2014 12: force GbE FOK input signal High. r3: fix bug & try -ﬂ.ﬂ
r4: fix kill_alct/tmb handling in TrgTrail logic, modify FOK GBE bypass to use ModeBit4, set ModeBit7 to ignore S-Link ;(:g
rS: fix logic for DMB HalfFull (low true) in Stage Lg:
DDUCNTRL v56: modify Trail bits 15:8 (status-copy) for CMS DAQ compatlblht

Set All 1/O to 3.3V r2: fix bug in trailer bus definition. r3: set S-Link reset until Systede
et to 3. r4-r5: delay S-Link Reset by 105ms & hold for 200ns, trigger with NJR= |.,
=)
PART=XC2VP7-6-FF672 1: Mode Bit 0 s
. =
PROM=2*XC18V04-VQ44 (PARALLEL) 2: Mode Bit | c
DDU5ctr}l}) DU5ctrl\ddu5etrl 3: Mode B%t 2 LEDO on top, pins on away-side from LEDs =
CO051D 4:Mode Bit3 ~ RST_1=Asynchronus Reset for FPGAI and ALL FIFQOs]
C151DD 99 5: Mode Bit 4; High for GBE debug, Low otherwise E§§
PromlID: 05026093h 6: GbE test, send counter on GBE link S
FPGAid: 2124A093h 7: Set L1A Fake mode, Kill TTC L1A/BXR/ECR if SW38 is off S
PROGRAM takes < 55 ms (31ms this FPGA) 8- FPGA version on LEDs =
K
ELECTRONICS LAB S
=)
PHYSICS DEPARTMENT E§§
K
THE OHIO STATE UNIVERSITY =
174 WEST 18TH AVE =
K
COLUMBUS OHIO 43210 -
DDU WordCount &64 -bit Words) for "No Data" event: 0x006. g
DDU Format Since DDUettl v15: . BBUWC L OMB with s CPER %%%QEES?&E Poxh = 410 dec. 3550 Byies =
HI: (5’%5/5T71\IIL\'IAI\?NNN/5’%SQ<'7I VK™ T-2: 0x/86007EEEF/8000/8000 DDU WC, 2 DMB with | CFEB EnCFEB 2): 19Eh =414 dec, 3312 Bytes =
20 G 11 0 S S 00 1 DDBDJVJOYZ&?IEM‘%TE‘;iﬁifiégﬁi*il)iﬁi 3%547363432;3 gyz:z N
_H3; oﬁﬂﬁ‘ii%é%‘?ﬁ%zm” e 0x/A/?AVW°rv&°f"WWW/‘RRRf€?‘U‘ K" ~ ™gn MB Data" _ GBE_ByteCount = %*DDU Word cOumy _8TSass :33
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DDUSCTRL —— Project History

To Do:

— COMPARE BXN (DMB/TMB too)

— Watch for TRG buff overflows

— Determine correct values to store in Flash Mem
——~> BX offset, KillCh's, FIFO thresh, Board ID

— Test DCC/SlinkWait feedback function & thresh’s
———> Make DMB stop too

— Verify that CFEB-CRC is fixed for B—code case

— No logic for BUS1, DCC SBDATA & TDxxx, 4 LSF, 4 LRL

— Make Verilog module to get Fiber/DMB_RD in one CLK?

— Multiple TRG_Llerr ought to request a Sync Reset?

* Same for consecutive events with a TRG_Llerr?

Check Phase of CMD to CLK40
* pg. 2G & 31

— CFEB-DMB sync check pg. 12C

— CFEB-LIA check disabled, pg. 12D: not! Found a fix...

— options for Monitoring on pg. 3H, 12E?

— Does CFEB—-Check—Disable cause TF/SP mimic?

TST Clock BUFGMUX

0P drckl 5P *4p -TR
2P 2clk 58 *1S
%k

82 zit625 7288_ *7st v46: tests ck156,
7P ck125 1P *0S -BL

5P clk40 0S *3P

4S- clk156 4S- *48

I drck2 3P *58

6S- sclk 6S- *6S

* denotes LOCed position

New Ideas:

Default Startup Order: Feed SLINK status into FMM logic (for UF).

Store & check DMB source ID's from each fiber?

v1-2: from ddu4ctrl_v28, FIFO Full JTAG Reg is 16-bit

Last w/DDU_FOV=4 --->> v10-12: Add RCLK1, Tune OutUnit GT resets, tune DCC_WAIT modes & add KIllI opti

v13-14: Fix LVT/LVA, kill DMB-CFEB-Sync, bring DMB Results to CRCerr; tune DMB checks, GbE Prescale & SLinkWtEn from VM
v15-16: fix DMBwarn, add VME_FakeL lenable; put DMBLIVE[14:0] in HDR3; put DMBwarn/err in TR-1, Tune TRG_Trail_Err resets, FO
v17-18: tune DMB_Full, RST_InStat, EndTimeRST, PRST, add InRD-C-Code JTAG path (F20), GbE Packets now 7952 by]

v19: Require SLinkWaitEn for CFEB_Llerr check; v20: set RCLKO to FAST24, CkFB to SLOW6--->rev2: SLO

v21: add C-code-err Begin/End to JTAG F20, set CLK40-0 to FAST16, DMBIliveErr & In_Time_Out go to BOE_S

v22: add DMBLIVE reg's on F25/26, CLK40-1 is FAST16, L1A uses OFD_1; rev2: CLK40's use F16-OFD:

Good! rev3: tune PDMBLIVE _EN & RST_STRT logic v23: add KillCFEBchecks & require FKILL15 to EnableCheckDisal

Good! v24: tune DMBlive timing (yellow FMM), bring signals to LEDm10/LAO,

v25: tune Llerr & InFerr "DMBIiveOK", fix TTMB_Err, tune RstBOE, check CFEB L1A only on Ist sample (not criti

v26: BXorbit=3563 now, add IDMB_FULL flag on ERB. v27: tune CFEB_Ller, 8/16 sample flag, WarnMon & BX off

v28: add Big debug reg. on F21, Timeout reg. on F28 use LnextFIFO, replace LLLREN w/LFOE for TimeoutR

make ERA-St/End-TO perm. . v29: fix Mult.L1Err logic, add InSingWarn/InML1Err, tune DDUsyncErr, L1A-fake kills TTC-

v30: tune Critical Error, InRdWarn, SpyOvfl & LextStop logi

v31: tune CFEB-DAYV check (OR DAVs from DMB Hdrl & Hdr2), add SP/TF compatibility & diagnostic lo,

v32: change CfebCalDisable default to True, remove DDU_DLL_Err from FMMerr (InRdErr4), modified ERB13 for perm DDU_DLL |
add DDU CSC-Board occupancy monitor-F34? r2: add zeroing logic at RST for Occ.Mon. -r3: fix LRST lo,

v33: change SourcelD=760=2F8h for TF-DDU v34: Inverted CCB_CMD bus & L1A **for TF-DDU ONLY'!

v35: Autodetects TF-DDU, now compatible w/wo TF; add SyncHold & CloseL1A logic; r2, removed redund:

RdyIn2 requirement for SEN bits. r3-4, OSyncRst on ~C1k40, tune OFIFO Mon, req. VMEctrv17+ & InCtrlv22r]

v36: non-TF DDUs have SrcID==BrdID, NoLiveFibers now readout on L1A. 12: change TF_SIG to FDRE, Reset CheckCRC with NewTFD|
v37: diagnostic changes....Tune DMBLIerr(notALCTerr), BadCtrl(notMissTrg), LIE(addMissTr;

DMB/TMB/ALCTerr account for MissTrgTrail, DMB-to on Eral5, XtraTrgTrails on Erc5+13,DDUfmm 3-bits held Reset until System!
v37r2-3: tune CfebL1aErr/SyncErr &DMBcritErr logic, MultL lerr logic, InSingWarn=Eral0,ValidDMBfull=Erb0,DMBtimeout=Er;
v38: DMBcritErr=Erc7, improve Htmb/alct timing,C-codeErr goes to InMxmitReg, InTimeout goes to EndTimeBusy

r2: make DAQovfl for FF case only, include C-CodeErr w/MultXmitErr, CFEBcrc flags Reset on BOE, C-code-L1er=FIFOb
LDMB_CRCok held at least 4 cycles|

r3: add DMB-TO/FIFOfull to TMB/ALCTerr Regs, adjust their time to L2ZDMBrd; TrgWC only Comp 8 bits, A-T-Switch Req. NoSpw:
r4: fix LWCb8 Reset logic for long ALCT case (still not inc. in WC check thoug]

v39: 64bit_err reset on BOE, TrgWC now uses all 9 bits, CloseL1A range now lusec, BIG L1Afifo w/better Warn/Busy L

r2: add hysteresis for LIA_AF/Busy state, tune DAQovfl logic, tune SysRdy/BUSY logic. 13: tune L1pipe/StuckData I

-r4: tune CRC_Cnt_Err monitor logic; r5: tune SCAovfl Reset & CountSample timi;

v40: DMB & Trig.CRCs use MUX to load Zeroes (not Tbufs), change DDUfD res

-r2: add time constraint to DDUFB reg to eliminate DDUCRC logic lag. r3: tune BuffOvfl & EthLim lo

v41: SCA_Ovfl separated from DMB_Err & SomethingBad. r2: tune KillFiber glit

v42: change to proposed format for ALCT; r2: FOV=6, on TFsig kill ALCT/TMBerr, correct SBXN

3564-4096 difference in BX<40 case (from CloseL1A logic) r3: change to new ALCT/TMB data form:

r4: fix TRG bugs in stage2 15: reduce RST logic delays, may have caused TrgTrail detect probler

**added bit usage notes in FIFOCTRL, 27n0v2007** v43: tune CMD Strobe timing; r2, adjust TMB/ALCT Fful

r3: fixed bug in TrgL1err reporting. v44: change TF-DDU definition (0xc0 in Flash-Page|

v45: tune TrigTrailProb, CfebCntErr logic, add CSC RepeatErr logic to LsumErr reg & take it to JTAG F

r2: remove DMBwarn from FMMwarn logic. 13: add vote3 for DDUCRC r4: remove CRC voting, delay S-Link clock by 3.

SLink clk from DCM --> SLink. 12: shift OWCLK by +3.2ns v47: move ROD pipe reg. i
stage2 before DDUCRC

Release DLL (no wait)
4) DONE

5) En. Outputs
6) Release WE

DDU Format

H1: 675 TN NRIRNARXKTLITVR

49-bi

H2: 0x/80007660T/8000/HEHT Y

LiveDMB(

H3: 0x/LL

Set DMB CRC OK flag for DDU Empty Events? no...

In case of StuckData send PRST? How to distinguish SEU? Later event still gets LostHdr
or Timeout, could self-correct. Add "PRSTed" VME register to track occurrence.

In case of L1 Amismatch, let it run and see if it is better a few~10 evts later. Possible to

DDU WordCount for one DMB

Since DDUctrl v15: DDU WC

R T-2: 0x/86007EEEE/8000/8000

DDU EQE Status . _DMBerr. DMBwarn(15)
T-1: 0x/S888.8859)50QQPI B
DMBent ‘WordCount

Tt T0000/22772)56MY TR: 0x/A/2WW-WWWWRRRRITUME

it ~u

DDU WC, 2 DMB with 2 CFEB

"Ignores TMB Data™*

self-correct as above...? Can only work if DMB really lost eygft da@icCount (64-bit words) for "No Data” évent: 0x006.
0n§y one CFEB): 0D2h =210 dec, 1680 Bytes

1 DMB with 2 CFEB (8 samples each): 19Ah =410 d
DDU WC, 2 DMB with I CFEB (nCFEB=2): 19Eh = 414 dec, 3312 Bytes
nCFEB=4): 32Eh = 814 dec, 6512 Bytes

k.saws DDU_WordCount = (6 + 25*Nts*nCFEB + 4*nDMB%< 30070; 240560 Bytes
- GBE_ByteCount =

CSC _L1Err<--Bring to VME-ITAG Reg?

ec, 3280 Bytes

*DDU_WordCount” 8 TS assumed_

DDU WC, 3 DMB with 1 CFEB (nCFEB=3): 26Ah = 618 dec, 4944 Bytes
DDU WC, 4 DMB with 1 CFEB (nCFEB=4): 336h = 822 dec, 6576 Bytes
DDU WC, 7 DMB with 1 CFEB (nCFEB=7): 59Ah = 1434 dec, 11472 Bytes
DDU WC, 8§ DMB with 1| CFEB (nCFEB=8): 666h = 1638 dec, 13104 Bytes

DDU WC, 11 DMB with 1 CFEB
DDU WC, 12 DMB with 1 CFEB
DDU WC, 15 DMB with 1 CFEB

|

nCFEB=12): 996h = 2454 dec, 19632 Bytes

nCFEB=11): 8CAh = 2250 dec, 18000 Bytes
nCFEB=15): BFAh = 3066 dec, 24528 Bytes
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aDMB_ERR bur staTuso lls GBUFF OVEL OR 5‘”—[ mD2BUSY Lo -
IDDU DLL ERR DLL ERR BUF STATUS10 BE I\/\I\R t t N |,? 4IOETRAILH ORS .LGOODFW LD03 LED3 -
LED MODE2 OETRAIL+2 y
wETH DLL ERR 64BIT ERROR K statust s eturn to Normal - BUFELG al B LED MODES gDLEIFO MT Loos LED4
64-bit misalign Filled @aAnFPGA-B o FD16 s ] - o [OETRAILYS o B ODEL2 MOREDATA V. Lpos g LEDS
o = | e e |
NEAR FULL statusi2 LDMBDAV([15:0] DMBDAVOUT[15:0] LAO [15:0] ~ '_cLk c ol LED MODEL3 LED MODETYY
g J E
SINGLE_WARNING <& staTusts 52 | iowsoavis b ar - J LEDI
* . . i RST m LED_MODE? wD3RST LWC LDa1 -
SCAovfl just sets thig SINGLE ERROR <& staTUSI4 B~ LDMBDAV[14:0] LED MODEI el T G4BIT ERROR > ‘ - LED>
- L Z .DSLW(, LD LD42 -
CRITICAL ERRORK&UF graTUsis Be BUFEI16 B_ CRC ERR Rl —
» o E LAO [15:0 B.iTMB ERR ors  gD3CHECK C LD43 LED3 =
was L1A_FF..g TRG LIERR statusis s LOADKILLF[15:0] DLOADKILLF[15:0]  [15:0] B.iALCT . QD2CRC OK s LED4 5
m TRG WCERR B STATUS17 @B \/\/ put 4 highest bits inside FERR \V \/ Bl DMB ERR ) SINGERR g aD3EOE LD45 FEL4ED5 -
BUF [ ] INV E;l
was TRG_CRCERR.. g ALCT ERR STATUSIS B 1) BUF4 ) mEE e B_LOST IN_EVENT LED MODE!
was TRG ERR..g TMB ERR BUF STATUS19 i3 LOADKILLE[19:16] FERR[15:12] BUFE16 B = LEDO
— - BUF LED MODEI1 ; B. L1A ERROR OEHDR[3:1] @OEDEFAULT LDI10 -
aDAQ READY E STATUS20 ME DFERR[15:0] LAl [15:0] B gINSING OEHDRI LDI1 LED1
mDAQ WAIT E[<BUF STATUS21 e 4 fill by FIFOEERR FDC s OEHDR2 b2 LED2
§ o y ; LED3
INCTRL ERR status22 s SINGERR | o |_SING_ERR OEHDR3 Loz
[ § CLK o INV B
@SPWD_ERROR [<BUF STATUS23 B BUF4 = LED MODEI &
m LED MODEI &
. g BUF FIFODAV([3:0] LREN OUTT) S Lep MobE2 BUFEIL6 CLK | . TBIT ot LED4
FMM status bit definitions S i T s S S R L =B e
0: BUSY = NotREADY NRDY(3:0] CREN oUTT i) R LRERCUT ] pusal Q“WH__ I%bét 16E ™ VEN DAT e LEDG
. : p— > [ n
1: Warmng/N earFULL aMOREDATA LREN OUTI2 LRENOUIE:0) e CTRLIS START MODEO 0 | _LED MODEO o o OETRAIL D17 LED7 .
2: Lost Sync, need SyncReset LWAIT P<RUF_TREN OUTDS K e '—(>.—_§BUF RST >RST BOE o ‘ LED MODE!
3: Error, need HardReset wCGOODLW P<RUF_LREN OUTI4 4 fill by FIFO Al Dl ="} BUFES
. 5 REN OUTES . 2 w LED_MODE2
.LFIFODONE P<RUF_LREN OUTTS IN RD ERR[3:0 O 1 LA f . OR2 a2 b |_LED MODE2 - L E
IPADAPD  gpergpostaridBUF4_3%p crriosratpsop BUF R nly S ITEC. none MODE[7:0] m ps | LED MODE3 o ZOE HDR Lp21 LEDL
> RD CTRLOSTAT3 IN RD ERRO none have LA_I free s |_LED_MODE4 - .DODATA LD22 LED2 -
ro crriostat2 [SEFIN R sYNCO SLINK WT _EN LED_MODE5 OEDATA LED3
assume IN_RD_FULL = Lost Sync - aor GLOBAL NODATA Ds = LB u
- - RD CTRLOSTATI IN RD WARNO CTRL16 LED MODE6 NEXT FIFO LD24 LED4
IPAD4PD UF4_3 Bur HODEY e . -
RDCTRLISTAT[;:]é] = %{DiCTRLISTATB:O] RD CTRLOSTATO IN RD BUSY0 DoData Low==EmptyEvent N OETRAIL+3 b7 | _LED MODE7 o SENDOFEVENT LD25 LEDS -
> RD CTRLISTAT3 [~BYF N RD ERRI .WI LED MODES BUFES5
] SUF ] FDCE Dy ——————— 1 LED MODE3 E
RD CTRLISTAT2 IN RD SYNCI ) OR2B1 oo |_LED_MODE9 | — LEDI
RD CTRLISTATI [<BUF [N RD WARNI pETH XLIM GBE STOP b Q %—. OWE . LED MODEIO. @CRITICAL ERROR LD31 ﬁ-
. . . GBE KEEP EVT . WE u SINGLE_ERROR LD32
IPAD4PD RDCTRLZSTAT[;%]UF4—3%{DiCTRLZSTATB:O] RD cTRLISTATO [SBUFIN RD BUSYI e o cE 511 | _LED MODEL11 I% ‘ : LED3 ]
> rD cTRL2STAT3 [“BUFIN RD ERR2 OR3BI LK c OR2 LED MODE12. @SINGLE WARNING LD33 -
BUF .Mr. CLR D12 NEAR FULL LD34 LED4
RD CTRL2STAT2 IN RD SYNC2 RST 13 |_LED MODE13_ B LEDS u
- 3|2 VOOE g :
RD ctrL2sTATE SEUF 1N RD WARN2 OE HDR HDRI OUT-1 [ EO ] 14 |_LED_MODE14, [ S L I
- = T
o ~ E4 o
IPADAPD iy rppssraridUF4 3% crrisstatiao r crrizstaTo SO IN RD BUSY2 :@mm for Empty Event now W . bis| LED_ MODE1Sy g LEDI py oo |ACT |
RD CTRL3STATS [“BUF 1N RD ERR3 AND2BI MODE7 LED2 Kesut"LED2 oo | AAT
RD cTRL3STAT2 [SBUF 1N RD SvNes LED6 we*"LED6 AC20 AND2B2 LED3 Kesur"LED3 oo | AAS
RD CTRL3STATI [“BUFIN RD WARNS LED7 osur"LED7 AB20 DDU DLL ERR DLL ERROR LED4 Kosur"LLED4 o | AAI9
RD cTRL3STATO [<BUF IN RD BUSY3 LEDO osurLEDO ETH DLL ERR - LEDS Kosur'LEDS
. AB7 o | St oo | AA20
BY PA] T PAGE PROJECT
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A B | C | D

LED MODE9 MODE? BUFEL6 LED MODES
INT[63:0] FD16CE FD16 EBUFE16 16BITFE . LAO [15:0]
INT[63:48] . DINT[63:48] DDINT[63:48] LA1 [15:0] LED MODES EN GOODDAT
. aso 16BITFF 5 | bomsoaT |l LAO_16 LA pin3
o }7 CE TIMM[15:0] Al [ e ]
RGN - CLK . ' L LED MODES OR4 . CLK T‘\ LAO 17 L.A pin2
RST LED MODEY aDDU DLL LOCK HLLAO 16 L.A pin3 LED MODEI2 L Bure
FD16CE FD16 EBUFE16 p R LA pin2 m LED_MODEI3 EN_WENOUT
. . . . 1. E .
INT[47:32] D[15:0] DINT[47:32] D[15:0] DDINT[47:32] LAO—[IS'O] lCLK625 %I:EAO 17 u P LED,’MODEI = D2WE "—y\L LAO 16 L.A pin3
Q[15:0] Q[15:0] Zz L0
8 }7 CE SR4CE =l E_“"BUFE .
> LA pin2
K b o [MEE S g LWC LD “w o0 [ DLWC LD o SR4CE °® - CLK BUFELAO 17 =0 p
RST LED MODES Q1 f— mGOLDDAT {>O GOLDDAT| | o0 | DGOLDDAT,
FD16CE FD16 EBUFEl6 B . o2 | D3LWC LD v o1 |_DDGOLDDAT
INT[31:16] N DINT[31:16] N DDINTI[31:16] LA1 [15:0] CLK | . P - g o 2| D3GOLDDAZ
D[15:0] ) D[15:0] ) > _| e IR S }7CLK
o Q[15:0] Q[15:0] 2 = pc Q3 —
5 }7 CE ol }—‘ CLR
mCLK ¢ mELK . FD .RST FD
CLR
RST LED MODES .w D Q NEAR FUL .w D Q LS ERR SINGLE ERRO
FDI16CE FDI6 BUFEL6 W
E
lNT[lSIO] p1s0] DINT[lSZO] o501 DDINT[lSIO] LAO_[lS;O] mCK e mCK N OR2
§ . Q[15:0] Q[15:0]] FD FD
e e g DDU LOST SYNC ) o/ DDU_SYNC ERR CRITICALERROR | o/ LC ERR CRITICAL ERRO
RST ; DMB_CRIT ERR ) >———ls
.CLK c .CLK c OR2
RRIERY FD16CE FD16 SRR BUFEI6 " jed m13 LFIFO MT SRACE DLFIFO_MT BUSY SRACE WE SRACE
E = - S —
DO[63:48] [0 DDO[63:48] DDDO[63:48] "] LA [15:0] Y Yloowwowre T MU oosusy Y A B 05
o Q[15:0] 9] DDDLFIFO MT_© | S .
] }7 ) S }7 CE Q2 o CE QF— ° CE Q2 —
- moK LCE CLK .CLK ¢ o — ! .CLK ¢ ey .CLK ¢ ol
CLR CLR a CLR CLR
RST LED MODEI3 [ — ) — RS S —
BUFEL6  1ed ml13
FD16CE FDI16 e = SR4CE SR4CE
DO[47:32] . DDO[47:32] . DDDO[47:32] LAO [15:0] SR4CE OEDATA wE
- . atson B o0 RST LWC w " DRST LWC " su Q0 — B———— sl Qo —DZWEN
s }7 CE . Q— NI OEDATA o ¢ o
mEE Be . | SO § - o2 | D3RST LWC S }7(‘“( CE D3 m c } oK CE Ql—
RST LED MODEI2 CLK c oy e CLR e e CLR e
FDI6CE FDI16 BUFEL6  jed m12 . ax * T g S ‘
DO[31:16] . DDOJ[31:16] . DDDOJ[31:16] LA1 [15:0] é“}o—‘BUFE E -
o ] Q[15:0] Q[15:0], a .%‘.Ei m LED MODEI11
- CLK N CLK ? I N . LED1 mLED MODE! LEDO
] — z TMT71
¢ o < 5 ‘i SO LED2 SR4CE LED MODE! INV .'E—,\EUFEm
RST LED MODEI12 Sl i ENDOFEVENT NORS .DLL ERROR {>O LDE( -
BUFE16 led 12 S Iy TM73 ﬁﬁ@. B sl Q0 — NV E “Bure
FD16CE FD16 E ed_m =1 NV B - L64BIT ERR L LED7
DO[lSO] D[15:0] DDO[ISO] D[15:0] DDDO[lSO] LAOf[IS:O] £ T ] N D3EOE = {%VO o BUFE -
o Q[I5:0] Q[15:0] > g ™74 LED4 - g }T CE Q———— =&
© }7 CE g INV ™S LED5 - B——pC . Q43—
e CLR B e 9‘ Ny TM76 LED6 - Z, :
: 2l LED7
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D
m LED MODE4 w LED_MODE4 LAI,[I5:@BU.F16—3I§1,[1510] _OPAD16
[ § LED MODES ERLERE DA TDI— .’[—y\l\ LA 1n3 >
o2 FD16 EBUFE16 o BAD_TRIG B LAO 16 =/ p s sk skosk JLAL 16-E21 16 5 LA pin3
DERA[15:0] DDERA[15:0] LAO [15:0] L BUrE . Lo p
- CLK L LA0 17 LApin2 ol
QU] Quis) = Lo u oSCLK po-El 17 oran | LA pin2
w LED_MODE6 EN ERR CRC BUFE FD L-GBur p
! y ()
| ke N ERR w LED MODE7 z o ' mLTRG TRALL| | o | DLTRG TRAR
= BUFE16 DCRC_CNT_ERR o DCRC CNT ERR $ 1 LA0 16 LA pin3
ERB[15:0] DERBJ[15:0] DDERB[15:0] ] LAI [15:0] W CLK ﬁf“ﬁL A0 17 LA pin2 o LD mopEs D OT
_ wlED MODE6 &
Qi) QUs:0] FD = Lo u aRST LWC LD LEDI g
] ] SOMETHING BAD| BAD TRIG BAD TRIG FD TRG ERR Loe2 LED2
mCK e K e [ D {>O ] [ ] u
EN TRGERR NV gLGOODFW | o D2GOODFW LD63 LED3
" BUFEI16 ST @LTRG TRAIL LD64 LED4 o
ERC[15:0] DERC[15:0] DDERCJ[15:0] £ LAO [15:0] FDI6 LEp MopEo BUFEL6 — gax | @ RG TRAIL DONE LD65 LEDS
E
Qus0) QU] L1ANJ15:0 20UT[17:2 LAO [15:0
LED MODES L1AN[23:0] [15:0] S20UTll a0l UFES
kb TE EN TRGERR wLED_MODE14 ¢
BUFE16 .DRST LWC LD141 LEDI1 -
XMIT ERR[15:0 FD16 o0 e DLWC LD 112 LED2
_ERR[15:0] DDXMIT ERR[15:0 LA1 [15:0] pDLWC o5 ™
o S30UT[9:2 .DLTRG TRAIL LD143 -
Ell [9:2] mDLSECOND_HD LD144 LED4 o
gDGOLDDAT LD145 LEDS o
FDCE DMB FULL CLR FD BUFE4
IDMB _FULLIS.0 L IDMB FULZ | :IDMB FULL \ REAL DMB FULL e I : wtED MODEIl &~
%—t D Nl ——— - & mCOLDDAT | | [ RGOLDDAY,  SOFTRST Lpi1o0 LEDO o
g TIMEOUT-ERAGy NAND4 e 0 BXR g INMTO W o LEDI g
LTRG TRAIL-EZAS e CIR AND3BI OSTAT[lSO] FDCE K e - RST Ny LD112 LED2 -
ERA[15:0] RST ERB[15:0]  gDAQ READY E ostaTo [ gEVONTRST <OV 1piis LED3
LT SIG o I QOFIFO MT <80 osrari fir wREAL DMB FULL, 5 o | VALID DMB FULL g FD >0 BUTE4
w LTF ERR  <aur peai e DOST IN DATG was ETH XLIM... gSPY_EVT [BUF ostaty it E cE mLSECOND HDR | o [ DLSECOND HDRy LED MODELL ¢ _
mEND TIMEOUT BUF  ppar lir wYALID DMB FULL P N m FEfL BUF ostats Mt [ S m LA LD114 LED4 ]
mSTART TIMEOUT b<tur  eras QT BAD_FW B SLINK READY PF CLR CLk mBCO INV. pigs LEDS -
TRG_TRAIL DONE [BYF  pras WD FIRSTDAT ERR B = G OSTATL_QfT KL ¢ g _RST NV ipie LEDG6 g
TRG ERR bcur bras B+ BAD_TRG TR B m LEF osTATs T SR4CE SR4CE TReT 35 LED7
" BUF mBAD_CIRL WORD P DAQ WAIT E [<BUF ostate [T L c = LR u
m_CRC ERR erac lIB m LLONE WORD B D’% OVFL SOF GOODLW | ¢ | Ql— mCRC CNT ERR | o, Q0 INV
mCRC CNT ERR BUF a0 BB L [DMB FULL 2 trBs WP--New » Q OSTAT? p = DDGOODLW o DCRC CNT ER EN_WENOUT E LAL 16
| “RC LSCA OVFL r_ere7 WB BUF Q= D2WEN y:L
CFEBs l““C(R(ENngRR P s E W TRA IND HDR b<ur  mes BT gLOFIBER ERR ostats P8 |——for o— S —a Q dkkk  m L fure "
NEAR ]i %‘{\5 XTRA_1ST_HDR T .LOFIFO MT BUF  OSTATY p .CLL ¢ ol .CL c » = EN WENOUT{>O EN_WENOUT .
| e— | i CLR INV
“NEW*;gIN SING WARN erato liT ;‘;‘[‘)AZ;E)TTTRR e i GLETH XLIM [V ostario flp RSt CLR \RacE & SRACE st LAl 16
PAF ERR BUF prari T L —— GBIT OVEL BUF ostatil WP e [ FDC BUFE
B PAF b<tur  erai2 T g2ND HDR IST | B = o REN TRUE |, wol— pRENCE-0 |, Q| —
LIA WARN éup eras i1 gLDDU DLL ERR P mLSLINK READY 2@ ostaTi2 Mt = - ° DDREN TRU ol .Mﬁ b o [ LDMB TIMEOUT
MULT LIA ERRP<RUF__ ErA14 [P NV a un DDRENOE
= w DMB_ERR B u LLFF ostatis e o ] g . o2 | DDRENOE-0 g cE
DMB TIMEOUL—2Y' M LOST IN EVENT B aLDAQ WAIT [<BUF ostatis fip = ok |F N TGOk L ol K e
"NEW* LLDMB TIMEOU - BUF BUFF OVFL K&UF ogratis Wb e G R cr
P CRITICAL ERR@QR L] o RST ax gRST RST
FDISEE =L T SR4CE SR4CE
LCRC[14:0 BUFE16 @CHECK CRC | o0l m CRC OK @ o0 |_D2CRC OKg FDCE
LCRC[lSO] £ LAO [150] Qo — Qo — 64BIT_ERR! b Q L64BIT _ERR -
= D3CHECK_CRG
> § CLK CE Q2 (- § } CLK CE Q2 +— . CE
2‘*\ ' ¢ CLR e ' ¢ CLR e ' ¢ CLR
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A | B C | D
REF DCM OFD 33 1 DCM
oD CKG2SIN [~ CKG2s o we LCK REF |~ CLK625 CLK-625 |, ORCLK ‘ v CLKIN40 P~ CKIN40 | e | CK40 CLK40
IBUFQ BUFG INV IBUFG BUFG
CLK625 CLK40
W= cxs CLK9O—— LOC=BUFGMUX2S B caxm cLo—— LOC=BUFGMUX3P y(.
CK125
—— DSSEN CLKIS—— vee B — 1 DssEN CLKIS0—— FDC 1
A FDC 1 BufGs, Top: 7P.6S.5P.4S/3P.2S.1P.0S el —
cuen CK125 4 LDDU DLL ERR
. D Q
sy K125 I . ) o [ETH DLL ERR Bottom: 7S.6P.5S.4P/3S.2P.1S.0P sy
BUFG
cLkaxisg—— LOC=BUFGMUX0S “ OFDDR 33 F24 cexst— DY PDLL LOCK .
cuxof— DLL LOCK3Y. 5 ———4/2 loads: x| RSTO LR
) 8 : IRCLKO ) = S E—
CLKFX—— o DO OPAD CLKEN——
I RST EOE g o 156 MHz F16 ok; Slow16 may be better... el
wLOCKED o DLL LOCKS [ DLL LOCKGy g . OFDDR 33 F16 RST 40| oxs LOCKED [ LOCKED g
=3
INV CLK156 2 loads: - INv
starusiroffilll IS ELE Y o PRE RCLKI starusrroflll
2 — CLK156 CLK156-0 4 ,3}7 Do Q‘Q o — STARTUP_WAIT=FALSE
gl e CLKDV_DIVIDE=40 - Sy TR Z DI 156 MHz g CLKDV_DIVIDE=4.0
?/.‘ | PSEN STARTUP_WAIT=FALSE —_ o é‘ | PSEN CLKOUT PHASE SHIFT=FIXED
&I SR4CE mDLL LOCK2 g @ —
b max pspoNs—— cukiss |, — b wax pspoNE——
9] }7 SLI 0 — STRTee
> 21 | nCLK156 %\O CLRIS6L bey . puase sHiFT=10 - <--- DeltaT = N*Period/256 = N*98ps, 10ns max
] K=" —_ by EEDBACK=""1X""
CLKFEEDRACK=TIX aDDU DLL LOCK ol gDLL LOCK2 e FD
] =" B —_ CLKFX_DIVIDE=1 )
E]ﬂﬁﬁj[l}/g?w_lv:zt .CLK ¢ 5 T PWR-ON-RST CLKFX_MULTIPLY=4 I% D o [-IBCK OUT
CLKOUT _PHASE _SHIFT: g CLR Q NV IOB=TRUE
DFS_FREQUENCY_MODE: DFS_FREQUENCY_ MODE:
DLL FRE%UENC\QMO g‘ | FDCE DLL_FREQUENCY | MODE
DSS_MODE=""NONE' RDYINO Lvemossy RDY INO DSS_MODE=""NONI C
DUTY _CYCLE CORRECTION=""TRUE"" IPADIPU DUTY _CYCLE_( CORRE(_T[ON* "TRUE""
PIIASE SHIFT=0 IPADIPU RDYIN1 IBUE, RDY IN1 DDU_RDY D Q w{. 78 MHZ
FACTORY _JF=16'HC080 RDYIN2 IBUE, RDY IN2 DDU_INIT DONE CE FACTORY _JF=16'HC080
CLKIN_DIVIDE BY 2=""FALSE"" IPADIPU CLK c EE};}](I}\,I\)IX&E?FY Z;Yé:'j‘é]:]-\iEgyN(_[[Ro\oUg -
ESKE S EM_S s IBUF, ] 4 =
FDC LFF ?fﬁ'[ﬁfﬁﬁggfgo STEMSYNCHRONOUS SYSTEM RDY ANDAB3 CLR CLKIN_PERIOD=0.0 BL.F
= .
LFE-FB LLFF LEF-FE o DCM USER2 SUM RD BUSY [ L L was Slow 12mA: 8mA adds 0.5ns delay
B0 Q . - GCK78 CLK . REF 6mA adds ~1ns more
o ‘ PAD CKFB IN [N CKFB | . o N - NOR2 FCKIN P meckiniss  ~ CLK156 o
IBUFG CLK BUFG TNM_NET=CLKO0O TBUEGDS BUFG
(RIS 78 MHz e NN LOCBURGMUXTS 7@ NTHz FCKIN N toc-suraMuxss  CLK78 had 3 loads to: FPGA ckFB,
st ar — o cuao— vee FD SLink & OutFIFO WCLK.
axn— USERIL FDC 1 N But now just FPGA_ckFB
I LK78 CLK78 J —
FDC OFIFO_MT _ e GCKIS6 CLK, 156 MHz DDU DLL ER] 7 < ¢
SEFOFR .m OFIFO-FBy N ) %{FG TNM_NET=FCLK D o[ DDU DLL ERRy INV uCLE
= - D Q CLK2X180—— LUL’BLFQMU)E(E)CKED CLK156 .
OR2 cKoy— ::lDLL Locka )DDU DLL LOCK ..
J B CLR
1SS CLRX— LOC=SLICE_X0Y78 FD 1
- CLR . cukexis—— AND2 RST EOE OFDDRCPE 33 g CLK DDRWCK| b
g “oae DLL_LOCK2 > DLL LOCK2 g 2 '—( >07 omern OB
FDC  _OFIBER ERR starvsro OETRAIL+2 g b T lFIFO cLkag 2CLK 2 loads: 78 MHz
OFIBER-FI LOFIBER ERR) OFIBER-TE g — s s 2 2 loads: N SLink & OutFIFO WCLK
mOFIBER-FB, °“ CLKOUT PUASE SHIFT-FIXED o Sl ’
oK Sl = PHASESHFT0 ™ DeltaT = N*Period/256 = N*50ps, 10ns max & |——c¢ FDCE
e L b o e m 2CLK D o 2CLK2 |, o
CLR NV 2CLK . 8 D Q BEGIN RST LY(Li
L SYSTEM RDY
RST CLR B CE
- St YO Q
FDCE S —OEDDROPES o cikn & Wl o mSCLK
SLINK READY LSLINK READY CLKFX DIVIDE-L oads: CLR
D QF—m————1 CLKFX _MULTIPLY=4 PRE ~
" f ¢ b——rdm o [HIFO CLKOg o OFDDRCPE _33 5 OFDDRCPE 33 &R 7
CE DES_FREQUENCY MODE=""LOW"" g | }—‘ — g1 }—‘ —
LK Ne gés A el o PRE PRE
mCK | 2 . . : .
CLR DUTY_CYCLE _CORRECTION=""TRUE"" }7 CE § q}i DO Q % § q}i DO Q %
RST 2CLK D : 2CLKO | g2 o1 2 loads: 2 o1 oads:
FACTUR 16'HC080 INV ~
DDU Ready fOI' FMM BUS RST Wlth pull_up (eXtDEsKEw Z}US SY;:'I{\ELGE;;(N(‘HRUNOU‘.—WKI .KA “ CLR 2CLK § 2CLK1 CE 2CLK § }ﬁ -
Add CoadConst & BUSY logic for DMB/TMB/etc. lateruusi piriop DLL LOCK2 . >0 ok 1 '—M .
JTAG Reset is like SyncRst B0 L
ARST is like SoftRst, add load const later mDPLL LOCK2 mPLL LOCK2
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A

B

C

SBDATA SB DATA, CB4CE
IPAD S 2—'m o SLINK WT_EN enables DCC/SLINK WAIT and CFEB_ DAVLCT checking from DMB
IPAD n AND2B1 ol
PAD TDOUTI IBHF‘ TD OUT1g ‘ IPADIPD INS%\I;I;/I(E\H EN {>| ] ::H: itix ! > ETH CNT g‘gk Zl | A:NDSB] FDC
IPAD TDSTRB 0 sTRE g LETHLIM SR4C o | EL2 \_ELIM CLR | ETH_LIM CLR
IBUF :)) D Q
. £ LETH_LIM ETH XLIM-jg EL3
DCC FULL is no use; better for DCC to send "FPGA ProgramDone/Ready" @‘ st O XU @ LK
signal, then DDU Stops on DCC ~PAF signal. wETHLM o ° ak | " Cax
e ETH_LIM CLR LR S }7 CE @— B e ETH_CNT RST
Was like SLINK,| wapipy HSIOPDATA DCC STOPDAT DCC STOP I@%‘ ~ LK . ol CLR mETH CNTRST ] o
now 1S DCC [ papiep  OLINK READN DCC LNK RDY ) IF CRATE CLR — T True for 1 clock
~FF or ~PAF? SLINK WT EN_ OR2BI DCC WA RST
B n OR3BI1
AND2BI ETH_XLIM-1 Page 18
S-Link Ready IPADIPD ILDOWN _SLINK READY MODE? DAO WAIT g ETH LIM \ \__ETH_CNT RST OUT_UNIT
N N AND4B3
S-Link ~Full | wabiru ILFF SLINK_WAIT RST DO[650] m RXPO RXP
UF 1N 3jg SLINK WT EN FDCE URXNSP R
FRCE DAQ WAIT R o[DAQ WAIT E g OUT UNIT DO[31:0] * RO ox ERROR—
IPADIPD ILRLO S—B RV DAQ READY DAQ READY E . [ RXPI - DING31:0] X1
IPADIPD ILRL1 o LRLI n N.L ° N CLK m RXNI RXN WE TXN
BUF L. CE L o | BP OKI ~ B TXEN
IPADIPD ILRL2 LRL2 ] | CLR DO[6332] S FOK ERROR— DLL LOCK2 . DO[31:0
ILRL3 LRL3 [ S RST EOE . TXP1 16BIT4A4A ™ —JIXRsT
IPADIPD u RST EOE CLR DO[65 0] [DIN[31:0] TXR e~ m CBLO_LO[15:0] oD Low(isey LRXDY
= . TXN - i
IPADIPD ILSFO LSFO ] P 16 TXEN RXJN[() RX_ERROR
PADIFD ILSF1 LSFL g NL age 16BIT4545 mPLL LOCK2 | por DO[31:0 HBND_HIGH[15:0]
ILSF2 U Lsp g L. OUT_GBE cBi Lof1s0] | rovi NL mPOIDLE o Rx Data
IPADIPD T RXP GBE HBND_Low[1s:0] RXD u L. z : monitor
ILSF3 BUF 1SF3 RXP 16 RXERI & IF————ReF sEL
IPADIPD v u RXN GBE vy O RX_ERROR Loadl I CKINIS6 |yppr Rx Status?
IBUF FOK_GBE "HBND_HIGH[15:0] oadless g
C Y L ERROR— & | BRER
gDCC LNK RDY TX[17:0] . RO IDLE o Rx Data 2K ok
) DAQ READY y TXP GBE ‘ ] monitor CLK
SLINK_READY : XOuT7:0] i n OPAD gl REF_SEL - CLK
" INV MAXDELAY=5N§——— TXN GBE S Rx Status?
DLL LOCK3 TXN OPAD ‘ m CKINIS6  fpre ! = RST R kst
RST _ FDP e SB_INS:0] 2‘\}7BREF2 MGT_STOP. SYSTEM_RDY A
DO 15:0 2CLK e ] poYSIEM RDY ]
)
E[ w OUWEN ooy OB RXDYg 6 N K 07
D Q - = OPAD GB RXER RST R
TNM=OUTDAT RX_ERROR——————Hl B————RST DAQ WAIT
B - ° RDY |
Loadless SYSTEM RDY DAQ WAIT-FB LDAQ WAIT FDCE
x| 2 OFDDRCPE 33 Rx Data D Q
e SlI——"""7 — monitor o ETH_XLI N o | LETH XLIM,
LN Y Rx Status? |, B
CLR CLK
FF mCK625 | RST FDP RST FDP RST = R
CLK625 |, —_— RST
mLFOK_GBE 'm LK KBIT PRE K-BIT PRE UCTRL orap_| i
meE | B2 RST TNM=OUTDAT FED Kit Reset, hold HIGH
7 CLR DLL LOCK3 » SLINK RESET UR[":SET
RST - LOC=SLICE_X0YO0:SLICE_X33Y39 CLK CLK
RST =—pc == 9
FDCE w2l ——J g }7
z
FF GBIT OVFL gl
LFOK_GBE S Q BUFF_OVFL FDCE Z,
GBEOVFL ENB| . LOVFL gl
GBIT OVFL CE BUFF CRIT BUFE4 )
el S OR2 D m MODE7 E gl
AND2BI CLR LOVFL{>O OVFL ENB | . g | TPO SI——
RST INV >
| SO N u DDU DLL LOCK TP1
FDCE BUFE4 ¢ Noka DDREN TRUE TP2 = ]
LED MODE6 E ! = L) ™2 TP2
FE_ERR RST DDGOODLW TP3 g =
IN RD SYNCi4-0i »BUFF CRIT 1, o -DAQ OVFL g 3 FDC . " g 73 TP3
: 5" \ o = u
DAQOVFL ENBf ., gDDU DLL LOCK: TPl - RST RST R BUFE4 >MODE7 BUFE4
T . D ———#A LED MODE3 E
CLK c TRG ERR TP2
L ! ] ) )
CLR z z
LTR( TRAIL TP3 & 1— &I——
ANDZB! — LI u LK gDDU DLL ookl TPL o o | rers TPS o
AND2 J— CLR
Push Button Resqt  IPADIPU GFW ARST ARST g‘ | J pPDU DLL ERR ¥E§ u - __% I TP6
ISYSRST SYSRST 2
VME System Reset  IPADIPU oo L64BIT ERR Z, </[
IBUF NAND2 . = o
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A

C |

IPADI16 IN[lS;O]BUF 1 673@IN[ 15:0] FIBERLED
1[15:0] MODES FOK GBE i
ST\ INI6 DIN16 " . LFOK GBE | o FOK’LZ 35
BUF DIN[17:0 MODE4 GBIT DAV
IPADIPD IN17 o DIN17 [ ] MODET LED GBE .‘BCLK RxpV Qe
1BUF : ; } L BCLK
16=BOE CK125 11 LAO 16 FBLINK .
17=EOE . AND2BI = =Bk | OFOK * FOKOUT
LED GBE B BUFE m CLK lLx  FOK LER) OPAD
= OFIBER ERR ;
FOK_GBE {>O mCLK625 LAO 17 [
v Page 21 L Bure RST RST by OBIT DAV P~ OPAD ‘
2 .
o DIN[17:0] [ ETHCNTRL TX[17:0 0BF 10 FP LED
" " OFIFO_MT N DIN[17:0] . FTC
GbE "Out FIFO" is 0.5 MBytes (65536 words) . ‘
IDT72V72100: 65536x72, so just use ~HALF TX[17:16] w BCLEEN e
NoDelay is Default for IBUFs: FOK GBE OF‘IFO NOTRDY FIFO_MT KIN[E:0 R
IPADIPD e RAW FOK GBE DLL LOCK3 (yBE%Y FIBEROK xN__REN {> *"OREN omad ‘ mSCLK |
IPADIFD OPAE — PAE n B——PAE GT RST OBUF CLR
SoAE BUF xp PAF AND2 IEL@ GT RST—2—20 gy CC16CE uRST
IPADIPU e {%VO u mPAF AT LED[5:1]
IPADIPU OHALF HALF utF - LD[5: 11— Q[15:0] SRL16E
o
IPADIPD OFULL s FF o MODE[7:0] TPouT[mTAO 150 5 SOLK CE CEO 7BCLK . @ BOLK | SRL16E
OEMPTY OFIFO MT OFIFO MT .\ ODE([7:0 : B——)cC C ——————H1 INT BCLK
IPADIPU e {%VO ] 17:0] —  [15:0] R mFBLINK . o INTBCIK |,
FDCE 0 — RST SCLK ke FBLINK cE BCLK BCLK,
[ L— | | Q 4Q >SO——="m
o 1%
gfOK GBE | o | LFOK GBE o ;U}i A0 K ber
» RST cE Ug }7 Al }7 A0
w CLK < mCLK625 | | b1 L ¢ f—n & b——n
. CK125 s ETH_XLIMI W Z }7 A3 }7 A2
gL IANO P> GBE_PRESCALEI g ZI——T CBA4CE : RST |, Busi— P DAY g ; .
L1ANO BUE LOC=SLICE_X0YO:SLICE X33Y39 FDC @INIT="0000
GBE PRESCALE2 Q0 — SLNK RSTO . . . _ @INIT="0000"
:LlANl ) u ol : SLNK RSTI > > DO _SLNK RST D Q |- SLINK RESET >|NVO SLINK RESET gy e
AND2
L1AN[2:0 Q@ OR2
120l s N SR4CE 2CLK |
; CLR
AND3_BUS IM CE Cpo | —COUNT 10SMS | g, Qo [ SLNK RSTO g CLR SLNK RST
LIAN[3ZO] GBE PRESCALE3 S(LK Q1 | -SLNK RSTI g .DDU WARN WARN MON7 8OR2
BEGIN RST CYCLE CLR SLNK RST STNK RST DONE| @l— 2MB FMM WARN BUF _ WARN MONG6 SYSTEM RDY. CIR
. AND4_BUS = > O . SCLK . 5 [ SLNK RST DONE .PAF ERR BUF WARN MONS
L1AN[4:0] : SLNK RST DONE] Cor @ E—— P
1/32 I IN_ RD WARN4 ]\BUF WARN_MON4
ANDS_BUS
L1AN[6:0] - N R0 wapno DUF4
GBE PRESCALE4 o M8_1E
No Limitg Do
. ANDTBUS 1/2 oGBE PRESCALEI pi
LIANI9:0] GBE _PRESCALES L — LIA L IST LIA L IST LIA
1/4 gGBE PRESCALE2 '—t P Q v
ANDIO 1/16 gGBE PRESCALE3 ps GBE KEEP EVT ax 1
LI1AN[12:0] 1/128 gGBE PRESCALE4 p s
1/8192 1/1024 gGBE PRESCALES ps FDC 1 mRST
ANDI3_BUS =
. = GBE PRESCALEG6 CCMD6 CCMD6N
L1AN[14:0] GBE PRESCALEG 1/32768 .O—D6 m CEMD6 | ) Q
ﬁ ) . All Stop 2|07 | M D t t | I
ANDI5_BUS "WMEL"[  aDIPD INPRSCL SELO GBE PRSCL SELO so » CLK4{)—\>c ] CC 6 IS S robe rue for On y One CyC e SO
wWME2 aniy o INPRSCL SEL1 [KBUGBE PRSCL SELI si RST SYNC RST o
ot INPRSCL SEL2 BUGBE PRSCL SEL2 RESTSNCRST )’ need to ensure that we catch It; the rest of the
IBUF g QM.
> » CCMD6 b Q CCMD6P
OR2
CLK40 | . f
wCLRO L CMD bus lasts for several cycles.

gRST SYNC RST
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A [ B [ C T D

==~ Soft R t ALL: ~0x23 (35 CMD bus is inverted, but NOT on DCC! ***Un-inverted at IBUFs for use with DCC, DDUCtrl ver22+
COMDLS:0] ort_tese _ * ( Big Endian" to CCB CSR2 then cmd gets rlght -shifted 2 bits and inverted!
CcMDs Ox1C (28deC)
- oo . oc > 0x7000 in software to VME == 0070 to CCB == ~0x1C on cmd bus==0x23! ]
o focont ) use w/DCC VMEEDCE =@ Start Data Taking: ~0x39 (57dec) = 0x06
p— e jw > o [IN_SOFT RST u O FDCE FDC
JE— .%CE CCMD & L1A get inverted for TF-Crate: Iﬁ )ccs STARTDATA |, o [RCCB_START | o CCB STARY
[sev) " L LCCMDG |
AND6 RST SOFT RST o BOa rd |DS 1 2 3 | g CLKA0 | m CLK40 |
SR4RE .w CLR CLR
IN SOFT RST || o[ sorr SIQILRST for min. 25ns before MRST (which lasts 37.5 ns min.) RST_mwe pRST
ol then SoftRST continues another 12.5ns min. - CCB START
g e 2 i i FTRST or2
g }m e COFT RST Hold it for SCLK FDR in VME_Ctrl .= ) SOFIRST /. SoFTRsT 4

HOLDRST - NJR+15:0] or2

Stop Data Taking: ~0x38 (56dec Fpe 0x07

¢ o INV RST
= 0} . | RST SOFT RST g R SR16RE NJR+0 OR2 RCCB STOP_RST
RST SOFT RST NJR-1 | L . HOLDRST CCB_STOP
Q[15:

» SYNC HOLD,

L1IA CMD

m D CCB_STOP
w O FDCE : }7 ’ N
PWR-ON-RST "o w2 CCB_STOPDATA RCCB_STOP
AND23y ;SYNCRST o PRST g ooz Lcemps |- ¢ ¢ ar
TF CRATE FDC FD | CCMDI 'm CE gRCCB START
] ] } > CCB_EVCNTRST | o | _REVCNTRST o EVCNTRST ok - CCMDO B
St wSYNC RST P, _OUT EVONTRST ™5y | s gRCCB STOP RST
XOR2 UBLF
CLK40 CLK40 J—
B——7pcC B————)C “CMD5
S ¢ o ‘ =1 BCO code: ~0x3E (62dec) = 0x01
EVCNTRST REVCNT RST I mCMD? | FDRE
aRST A/ *Generally should not use EvCntRst anymore~~~ Use Resync* g-tMD3 | CCB BCO RBCO
3 CCMD2 = - D Q3 Bco  ~_ ““BCOOUT
= Fiber Inputs frozen until ~9BX after Reset is gofte__ m LCCMD6 | 2| |_rexe Lowe oPaD
CCMDS5 (_CMDI o ‘\
=" Sync_Reset ]LL ~0x3C (60dec) = 0x03 CLK40 | o
- COMD4 RST m-CCMDO L E— R
[SaYny] = RBCO RST
Iﬁ > CCB SYNCRST | o|_SYNC CMI 2BC0 ) ANDS !
g O . -% ce 2, "“OFDDR 33 F16 2, OFDDR 33 F16 2, OFDDR 33 Fl6
LR e © ax g PRE CLK40-0 9 PRE CLK40-1 9 PRE CLK40-2
i avps  gRST SYNC RST — 7 e c}i Do Q 40 MHz E 2}7 Do Q W E 2}7 0 A VMES"
SR4RE Stops TTC L1 EvRst/BXR in Fake Mode §l——o Sl i 40 MHz
SYNC RST vomzs LA FAKE de7 will override, but Why do thatP; CE g }7 CE e }7 CE
R e .M' CLKA40 § JCLK40 e JCLK40 e [
Ql — CLK40 0 CLK40-1 CLK40-2
g }7 CE @ RST SYNC RST AND2BL Remove?. %\O - LR %\O < CLR {%VO < CLR
S . LOCKED LOCKED
mCk0L. o CFEB_Cal[ 2:0]: ~0x2b, 2a, 29 (43, 42, R — w0 Y mLOCKED ]
mRST SYNC RST COMDS =OX14: 15 16 20 D%]L 22dec) g VME LIAT\ L1A b o L1AoUT KILL CMD BUS 028! BXR
CCMD4 FDCE L1AIN .
L — CCB_CFEB CAL | CFEB_CAL BXR CMD
mCCMD3 CCB CFEBCAL b Q I I Q OR3 - CLK4{b . 2
— - CCMD2 - LCCMD6 e CLK40 . ‘ AND3E2
TCMDO ) CCMDI0 OR | Iﬂ c CLR L1AIN "“MAwas OBUF-FAST12 ——————
ANDS CLR IFD 33 n CCMD[7:0]

TF CRATE

OR2 |
CFEB CAL .
P CCB_CAL RST RAWLIA_| ) o— N LA

CCMD6 CCMD6 .
""CMD STROBE"

7XOR2COM WD[SO]

ok ok XOR2 TF_CRATE CCMDJ[6:0]
or2 CAL TRG DISABL IPAD7PD Bys[g:2 - .
'@w w CLKA0 | D [8:2] ~a C-CMDI6:0]
IBUF7 INV33
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A I B [ c

16BITFExex svimrison RS AER R SUM RD BUSY IN RD_BUSY4-1
T DVELS0] — - VME-FPGA ORs these with DONE bits.
OBUF15 OPADI15
TXEN_DMB[14:0] TXEN[14:0] SLD EN SD OK OR4_BUS mDDU_ERROR IN_RD BUSY4 “Boui
SLD EN :@7 OR2 DDU LOST SYNC DDU BUSY p~, ~DDUFMMO OPAD ‘
pSLD EN b oK @SYSTEM RDY ): DDU_INITIALIZING OB
16BITOTXDIN7DMB[159B1 673§XDIN[15:0] OPADI16 m!D LOADED > IR u Fﬁi’E SYNC HOLD ‘ AND3B2 OR2
-OXOOO ol1s:0] J
™ PRE SYNC_HOLD PAF_ERR EXTERNAL AF
z - 1S--
D SHIFT? setas 192 to 199 for TF DDU  gpCE Z D o 21N VLY o DMB EMM WARN <zshould use this-—> gPAF ERR DDU WARN BOURMMI
to set FM! ™~ ‘
TECRATE, WO Hard Reset on2 W/P o8 Lamr oD
i
ID LD ¢ [ DL NS p MULTL XMIT ERR | pgCFEB LIA ERR Ok 1 age need L1 Throttle
ID_SHIFT([5:3] ] CE FIBER ERR 2 b
wSCLK | = TIMEOUT ) PgMULT LIA ERR ~ EENSCY;'ZHZERE DDU LOST sy§e_ BDUFMM2 o |
(hex CO to C7) CLR | —— FE_ERR AL/ OBUF
ore.pes MR T SR16CE w LOST IN DATA 4 IN RD ERR4g [nMemErr or EXtFIFOfull ™™ o, oRs 1 need Sync RST
DMB_CRIT ERR s L1A-FIFOfull or InRdCtrl Lost Sync "™ y
SU |, = - IN _RD_ERR[4:0 DDU _ERROR “DDUFMM3
= su ID_SHIFT[0:15] 2‘” 7 mPDU DLL ERRy MNP EATEH - ’EL orap |
SEN6 QU1s0] 6 Add Crti.Err here, but Not FULL? ogs sus need Hard RST
[ waorry > "WMEG" 113.v SEN_ID cE g STUCK DAT o ’ . - .
Lt Load KillCh - Hard o Syne Reset? Default States (during rst, prog & config)
: NIR DDU-FMM Error Condition definitions (in_rd_err4)
2nd: Load BoardID FDC ID_SHIFT[15:0] FD16CE 1) control word bit error OR filler added multiple times DDU BUSY =HI
SOURCE _ID[15:0] 2) DMB fiber s hange OR DMB Live hanged; InCtrl d th to VME/FMM also used? 57
- o b VDB s O DU L g st b WMot 1y RY (yme3) = HI
B—D Q ID LD . 3) DDU timeout for Control or InCtrl FPGA was set, NOT a detected DMB timeout —
‘ IPADIPU AUTS;IE[;”EN {>m.w. SLD_EN ] SEN I SCLK s 4) extra/bad/missing Hdr/Tr word, Trg Trail or Lone word; DDU is lost due to corrupted data stream SENIN (Sens) = HI
IBUF . P )c 5) a specified CSC has TrgTrailEr/DAV-LCTerr/DMBtimeout detected
SCLK . v . =
B—pcC iR AND2BI CLR 6) extra data is stuck in a FIFO (InCtrl or on-board); maybe a Sync Error? SEN6 (Vm€2) HI
R NJR 7 “};PzgJE:;\E&S‘U;S;\:%?& ;1.61}::‘? Req'd" error...although it may cause problems TXEN[140] = HI (LOW TI’UC)
SDIN SR16CE FDC P WR-ON-RST RDYIN[2:0] =HI (Low True)
f— st _ ID LOAD ID_LOADED M RST DCC_LinkRDY =HI (Low True)?
[ rap SENIN SD_SHIFT[0:15] b Q tDi SLD EN -
- " " y .—f\ =
SENS" 50r v QUIs:0] ID LD SOFTRST DCC StOpDAT HI (LOW True)(’
SEN | g .SCLK ¢ OR2 L Eaa— S LD RDY FDPE
[ SCLKIN[~,  RAWSCLK P~ SCLK . SID EN ] CLR b Loapgp VAN .
IBUFG “BUFG CLR LD CLR SER LD DONE R PRE SERID RDY ot 5 KDY oy ‘
LOC=BUFGMUX6S _ \jr NIR m!D_LOADED Q L-OBUF "VMET7"
. FDC DDU_DLL LOCK |
TF_CRATE-1 M2 1 FDPEORM AND2 "SCLK
v m LOADKILLFI9 Do o KILL cHto NIR sp Loap | | o |5 LoADED P—bc Lep mopii1 BUFE1L6
E
TF_CRATE-1 D1 @7 .
PRE SD LD : LAO [15:0
NIR FDP b LD so b o | FKILL1O o ) SL_DEBUG[15:0] ,[ ]
. LOADKILLETS KILL19LD - pSCLK Lo . OR2 .RDY IN2 > SL DEBUGO
LOADKILLF19 .
- DOADKILLEDD 1) Q mSCLK Lo b CL @SLD_EN SL_DEBUGI
LOADKILLF19 g SER LD RDY BUF  sI DEBUG2
wSCLK & XOR2 o COMP16 "'b19 Low disables DMB checks for TF compatibility (if b15 is High) @DAQ READY BUF  SL DEBUG3
BUF
LOADKILLF[15:0]
LOADKILLF[14:0] Al15:0] FD LED MODE7 }EBUFE16 pSEN D > SL_DEBUG4
5o |—KILLF LD KILLF LD | | KILLF LD+1 ID_SHIFT][0:15] LAl [15:0] uD LD > SL_DEBUGS
LOADKILLF[19:0] LLOADKILLE(15:0 INV .ID LOADED SL DEBUG6
Al [15:0] LK LEp Mopgll BUFE16 @DAQ WAIT [<BUF_ 51 pEBUGY
B—)C E BUF
SD_SHIFT[0:15] LAL [15:0] g RDY 1N SL DEBUGS gSLINK REAQY
RDY IN1 BUF SL DEBUGY LFF
FD16PE | —— L —
MOUX2 168 SEN NIR FKILL[14:0] OBUFISKILL[M:O] OPADI5 m PWR-ON-RST BUF SI. DEBUGI10 mDCC LNK RDY
AND2B1 KILL_CH[15:0] |py1s5.01™%" FKILL[L>:0] > oral gSUM RD BUSY [<BUF g DEBUGII @DCC_STOPDET
LOADKILLF[15:0] Qs FDC m KILLF LD+1 NIR FD3PE BUF
10BUS[15:0] SEN SENt KILL LD SEN SL_DEBUGI2
1BUS[15:0] B0 Q N SCLK LOADKILLF[18:16] FKILL[18:16] KILL'LD P oL DEBUGIS
. =
SN ey SCLK | . SOP3BIA mSD_LOADED BUF SI DEBUGI14
o . R
© }751« CLR LEXT STOP BUF SI DEBUGIS
NJR Sur
BY [PARENT PAGE PROJECT
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A [

B

[
Logic for TFDDU, hold back the Resync until DDU completes all L1As (CTRL17) for Global runs. CTRL17 = DDU _Is_Empty
FDCE_1 CTRLI2 LWAIT
— L LED MODEI5
.ME b o PRESYNC FDCE Ej\f@ a CTRL1S [<EUF LFIFODONE o JD[17:0] -7‘ N
CE LocalRun BUF ED D16 ;1 LAO 16
m CLKA0 o SLINK WT EN D Q RESYNC SYNC RST & Whure
ax OK RESYNC |, @—- QCTRLL || o LDOFW:2 o1 —1"LA0 17
RST SYNC RST CTRL17 CLK ' i Lo u
DoDat TF CRA];EAS-Empty o © mCK b LED MopEls BUFEIL6
== ~ E
CTRL16 [:BUF oData g TF CRATE g RST SYNC RS . LAO_[15:0]
e FDSE DCC Preamble & Forceldle Logic
[ - PREAMB CNTO LEXT STOP R %% . UFE4
«LEXT STOP |~ s | LEXT STOPR , PREAMB CNTI X STOT DCC Preamble & Forceldle Logic LED MODEIS 1
DODATA | . PREAMB CNT2 GOTO_IDLE mFIRST DAT LAl O -
I% c CBSCE PREAMB CNT3 FDRE FDRE .FIRST HDR LA1 1 -
END _PREAMB ) LAl 2
PREAMB_CNT[7:0] [ PREAMB_CNT4 5 FORCE IDLE 5 o mLSECOND HDR -
END_PREAMB PREAMB EN EN FORCE IDLE | 8 . wSTAT_CODE LAl 3 -
WE FORCE PREAMB CLK CLK UFE4
FORCE IDLE e  CLK TF CRATE B=———c e LED MODEI5 &
RST PACNT WEN_PIPE RSLIDLL w RSLIDLE ——7 mCGOLDDAT LAL 4
gl IRSTDAT ERR LAl 5 -
mCIRLIY y> WANT_REN DO_IDLE 2D HDR 15T LAl 6 -
oRap! BUF _DCC LNK RDY FORCE_PREAMB [~ FORCE PREAMEB gLVBIS LAL 7 o
DODATA @MIN_IDLES REACHED NV Bﬁ?E 4
AND3 .LED MODEIL5 g
EN FORCE IDLE = FORCE IDLE {>O FORCE IDLE - mGOLDDAT LAl 8 -
PREAMB CNT4 FD OR3BI NV g LDOFW+2 LAl 9 -
m PREAMB CNT4
SOP4B3 m PREAMB CNT2 PREAMB22CNT | o | _CLR PREAMBCNE FDRE mLCGOODFW LAL 10 o
PREAMB CNTI FORCE IDLE 5 o|__LFORCE IDLE MGT STOP gDLFIFO MT LAL 11
AND3 CLK e FORCE IDLE BﬁFE4
FORCE_IDLE2®"! = ¢ PREAMB_CNT4 cLK | or2 miED MODELS &
SET MIN IDLEs _ FDP B MOREDATA LAI 12
RST ] TF_CRATE R = u
. :: ~. RST MGT STOP I LINLIERR LA1 13
FIDLE CNT5 | =~ PRE MIN_IDLES REACHED{>O g WEN PIPE » n
" v RST | g LA ERROR LAl 14
) DO IDLE SOP3BIA CB3CE SINGLE ERROR LA1 15
w K o FIDLE_CNT[7:0] - u
= FORCE IDLE QI7:0]
FIDLE NOT DONE | :
L . CLK LE 0 IPAD4PD REALFMM([3:0] IFD4BUS FD4CEBUSTTS STAT[3:0]
: 3 ;
RST FIDLE CNT Monitor Real_FMMC?LK
- :
FFULL[3:0] BUF4BUFSTAT[3'O]
. . UFE4
BUFE4 gLED MODEIS ¢
IN 0 BUF6BUFSTAT[9:4] BUFE16 m LED MODEIOE mSYSTEM RDY LDiso LEDO o
> FD16 wLEDMODEIOT m TTS STATO LD100 LEDO LOCKED N pis) LEDI
w'F ERR BUESTATIO BSTAT([15:0] BSOUT[31:16] LA1 [15:0] @ TS STATL KOV ipin LEDI o oL LoCK2 KO e LED2
.DAQ WAIT BUF BUFSTATI1 - TTS STAT2 INV LD102 LED2 - .DLL LOCK3 NV Lbiss LED3 u
mPAF_ERR BUF BUFSTATI2 m TTS_STAT3 NV b3 LED3 = = NV UFE4 .
BUF o .
glIA_WARN BUFSTATI3 BSTAT[7:4] INV BﬁFE4 LED MODEI5 ¢
NEAR _FULL BUF BUFSTATI4 LED MODEIO0 g oo — T
L Ly DDU DLL ERR LDIs4 LED4
LINFERR _[<BUF BUFSTATIS BSTAT[13:8] DDU WARN LDI04 LED4 = u
= = : u ETH DLL ERR W pss LEDS
BUF @ DDU LOST sYNC KB ipios LEDS o L 5 LEDG u
IN RD ERR4 BSTATI14 DDU BUSY INV D106 LED6 m SR OK LDI56 -
BUF L = u ID OK INV LD157 LED7
mDMBLIVE ERR [~ BSTATIS gDDU_ERROR BV 1pior LED7 o = < u
Lo
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THE OHIO STATE UNIVERSITY DDU Control _ JRG 1 D785C
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Controller Logic PATE FILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 10-14-2013_12:52 DDUCNTRL .10 21




From here onaA

11T o A e e

3 are onlvyuse

ai Ot

Wi (2

Co

esS. B

arelalwavs L

Hler

A\

T — 'S

are never use D)

FD4CEnext-to-last word on DAT

Yy uoEd—vwint

CLK/\ -- DIN[35:0] -- CLK\/ -- Q[35:0] DIN[71:36] -- CL
Use these busses for CFEB CRC and Special Word checks-->
DAT 34=Hdr, 35=Tr. 70/71 not used

= RDAT35

RX ERR

oo

KA\ - Q[71:36] QS[35:0]

CSC_LIER[14:0]

ViBen
CUUYDAT0)
IDAT[12:0]

T

X

57— €k

DOUT[12:0]

| >
DAT[30:18] BUF13 DOUT[25:13]

» FOE B0

DAT[11:0]BUF12

PREV_LI1ER[14:0] E PREV CSC L1ER .

DAT[29:1812 L1AN[23:12]

TG+

LI1AN[11:0]

TIG
CLK

L1AN[23:0]

synched w/DoFW+1,2

L1AN[15:0]

L1AN[23:16]

(last DMB E-codes) RDAT34
, W o LGOODLW o RDAT33 NODAL — DAT[48:36] CUiE DOUT[38:26] '
gy qr |—OLGOODLW iy g RDAT32 | Trail, Hdr & C-code == NoData — | > 4 * 13-bit SCA data bus
g iy, o | -OLGOODLWZ L N\ NANDS DAT[66:54] BUF13DOUT[51:39]
& —OLW 03 | —OLGOODLW SC LIERR FDCE > DOUT([51:0]
RLUBLTRUE |, LIAMISVATCI 1 EVILIERR g o % 21— ADD4BUS  yse NEW DMB logic here (old L1IAN was [51:40] & [31:20]
N G - o8 rror .
o . GOOD_LIA+1 L ek |° (o) DONT[3:0] FD4CEBUS FOE_REN[3£2 .
= . . - cLr DMCNTI[3:0] DMBCNT[3:0] -
Lowest 36 RDAT bits synched to falling edge of CLK p RSTBOE 777" FDCE DMBCNT[3:0] vy FOEEE
IFDDR36C (next-to-last word bits) EVT MLIE] 5 o[ LEVT MLIERR g L
IN[35:0] RDAT[71:0] comes with E-codes of last DMB only, o N.L. (LK
OEFOK followed by C-codes CLK c DAQ WAIT RST EOE
ji. LW comes out on ~clk RST ar wMGT STORy INMT[3:0 oram1
Trail & noHdr == Trail C-Co]ili LREN3:0 LT LEXT STOP SET LEIFO EMPTY
ot EEl PATH_LIER[3:0] PREV_PATH_LIER RST 6 FDS i
T MLIA e on p.3b LLERRORSI3:0] ) ‘>—' WCGE2F(30] M4E_BUS ,
- 4AND2 OR4_BUS -V Do) o FIFO EMPTY s LFIFO EMPTY TIG
"FILL Flag" L2DMB_RD[14:0] ° “ n

BUF16 P 1
DAT[15:0] OUT[15:0] 13AND2 ORIS L
> 2\ DCNT3 DMBLIVE ERR /\A/\Ol'lly for debug/LEDs’\AA
DAT[33:18] BUFI6 OuT[31:16] f outss 0% vore J EVT CNT[23:0] wLINFERR FIBER ERR g EMPTVER:0] ONE NOT MT
B16 OUT37 %" DONTI COMP16 FIFO_CHG ) ) TR
DAT[51:36] OUT[47:32] § OUT36 2F_pento EVT_CNT[15:0] OR4_BUS .
> OUT[63:0] ~PUF - INLIERR e FD only for CloseLL1A/StuckData correction™*
FEND appears DAT[69:54] BUF16 OUT[63:48] [ ourso . mLiEre - comp Evo LIA MISMATCH| | o[ LIAMISMATCH+1_
atend: | > BUF CB16CE L1AN[15:0] COMP _EVI
sometimes DATIT FENDO g set for first 2 E-codes from each DMB a0 M L15:0) o CLK |
was neve DATS3  K8FoLD FENRIshould be always zero START | oo
BUF £ | -
PREV_PATH LIER z, | FENDL EVCNTRST CLK
RST N ‘ EVT CNT(23:16] WCGE2F[3:0] FIFORDY | EMPTYE[3:0
ACC_MLIERR 2RST_g — | TCGEIF0] EMPTY[}.O}—A
o FDCE TSN RO DATA READY— DATA RDY g
CSC_LIERR MTIN(3:0] - NOT RDY
SOP4 EVT CNT[23:16 L1AN[23:16] SYS RDY 5 o IN RDY NOT READY——"———H1
LEVT LIERR '—t IN_RDY ONE RDY ONE RDY
EVT MLIERR MULTLIAERRY e ROy .
R CLK “Coow Lk PAFIN[3:0 RDY[3:0|— i N.L.
s IN MLIA ERR L1 ErrOr | c R TC tid Code d q B—)C . é]i PAFING0] : NRDY[3:0
OR3 Valid E-Code detecte RST . NOTRDY[3:0,
FDCE — FENDO FDC GRS FFIN[3:0] OKI3: LFOKJ3:0
MULTLIAERR MLIA ERR GOLDDAT FOK[3:0] LFOK[3:0 ,
L R L1A ERROR 5 DMB END+1 FIBEROK[3:0] MT3: MT[3:0
CE CSC LIERR DMB_END=DMBEND a F ERR[3:0
s CLK Lo _ wIMBERR DMB LIERR =Ecode Page 4 FERR[3:0 m———
RST ar wALCTERR o L1A MISMATCH FDCE SOP4 . ast ¢ o pSTART TIMEOUT | o o 1iMEOUT  FPAF[3:0) '3 .
AND3B2 DOFWH2 OR3 D Q LSS FFUL[3:0 FFULL[3:
PREV_CSC LIER GOOD L1A . E
CSC LIERR CSC MULTLIAE m cE L1 Error uEND_TIMEOUT | TIMEI?SIiT END_TIMEOUT  pap prrof—PAF ERR g
D2 N.L. AND2 " C o LFOKJ3:0 } > SOME_FIBERS OK{>O NO LIVE FIBERS, ' ° —RST FF ERROH—FERR g
(exclude DMB_Err case?) wRSTBOE 7 i iV ———CLK FIBER CHANGEFIFQ CHG g
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A [ B [ C [ MAE R PRSI nYal
. I DOO T 10T
Note that DONE means Last FIFO REN is done! «2ONE Use as POP for Standard FIFO. LFOK[3:0]  ppsoy [
- DONE-1 RST DONE L1A POP = 5 ol OEFOK
NONE_LIVE_GO = u
E— DO _EVENT FDRE RST CLK
LEXT STOP ENDEVT DO _EVENT START-1 ors FDC " i
DATA RDY = = D Q CLR
BUSY GOT L1A | STRST ST-1 START BUSY
sop3 L CE = D Q D o—""u .ﬂ X
LiA MT ik |, MGT STOP L. oldDat means good data on DAT bus
‘ R synched w/DoFW+2
CB4CEBUS NOR3 RST START ANDIB2 CLK s - CLK c - T % W,
FIFOCNT(3:0] START-1 RST DONE ] RST EOE T . _ GOLDDA!
34 EN_STRST = - o= . ;:137 ——— | ) GOLDDAT-I | GOLDDAT,
MOREDATA oNT FiropAY | o :@Aj‘ Hold off this Reset until EndOfEvent"* rejects end C-codes--->>g RENOE0 ’ ¢
GOOD FW CE CEO FDCE AND2BI
CLK AND2B1 CLK
AND2 B—cC CLR e RST DONE FDPE STRST E m—)c .
RST EOE ° ? RST START RST DONE
DOFW PRE cE RST = =
" S~ " ] CLK orz LEXT STOP R RST  FDAPE e wico0dn
Use as POP for FWFT FIFQ? m START T0G N | o e ’ V4 B
Earliest START @ OETRAIL+4 aCLK ¢ RST DONE - LLREN[SIB]_ — IlJ,iREN[Z%:O]
ENDOFEVENT | 0 ENDEVT RST EOE OR3 »’
RST REN TOGGLF‘ OIN\<} REN TOGGLE FD4CEBUS
»CLK OE for current Fiber Memory Ad .
BT o soP3B2B synched w/DoFW+1 LLLREN[3:0]
m RST SR4CEBUS X MUX2 _4B_INV synched w/GoodDat+1
START D w0 RN DATAL Ol o 3.0-logic-step delayFD4PE
START RST BOE :@7 ! FOE_REN[3:0] RE[3:0] mRSTDONE
RST START or2 made 1.1ns Qo] » 1BUS[3:0] LREN[3:0]
or2 W e m REN DAT Pace 8 OBUF4F RENFIFO[3:00PAD4BUS
- M. DELAY:IéI]\l_i( iCTRLO a e : . MAXDELA\ 1.8NS tb RENFIFO 3 :0
OR2 AT B—pc CLR Iwm g - CLK ¢ TNM-=] RENRE(‘ s FABT [ [3:0]
FDC 2 1 1 . AtNDlmd 1 RST DONE — TNM=FREN
RE[3:0] RE_TRUE LRE TRUE . oglc-step delay RE[3:0]
ﬂo‘ > o[ LRE TRUE g FDCE - not Page 27 WAIT LWAIT
FOE REN3 ; REN[3:0 i N
NAND4 CLK DODATA DO LAST FIFO | ) Q DONE DAT{; WCGE2F[3:0] [ . ]
B——pc » CLK
- o A2 cikl LGOODLW — ¢ o
RST DONE . .
" Car FIFO_EDGE 4.0-logic-step delay RST
) ] ) ) mRST _DONE i 4SOP3B30R2 FOE_REN[3: 0] FASTlOB]
~LRENi = L{ ~GE2i + (~EDGE.~GE31) + ~REi } INV4 Blﬁ@—E REN[:0] OBUF4F FOE[3: O]OPAD4BUS YRR Pag o7
g NODAT P~ NOT NO DATA SRACE_R made 1.4n: MAXDE NS TNM=FOE BI3:0) o WAIT.
BUF JLREN TRUE Y MOREDATA REN DATA[3:0 DODATA
 oEroK " FIFODAV[3:0] - B0 = o 1.1-logic-step delay
LI DOFW+1 o3 — m FIFODONE |,
AND3 :@DLDCL\Z cE } > 4AND2 LCTDATA_EXISTS b SRACE
mLREN TRUE ) L —
FDP AND2 RSt o8 CIR OR4 BUS .DONE DATADT\ DONE-2 | @ DDOOI\IIF;]-E ENDOFEVENT NEW|
SR4CE ol NL. so~
/ PRE FIRSTWORD << Goos L Last LREN T 0 DONE+1 SR4CE
FOE REN3 D Q .—DM w 0| DOFW oes Low on Las rue. g o @
o FOE_REN3 o | DOFW+IZ<7Ist LREN Trwe, FDCE u CLKL o |_DONE®2 | o0 | DONE3
m LK o AND2BLL e oy DOFW-2 << inside FPGA = GoldDat. o cir o |_DONE+4
TN @ sz BeginData: Ly DODATA . 9 ‘
CLK DOFW+3 Q REN DAT g }7 CE @—
RST DONE E———pc = @& START D . FIFODONE £ CLK
mRST DO cR DOFW-+4 ce - . ol
RST_EOE = ./ CLK | iR
FDC FDC "  an gLFIFODONE  2dded LFIFODONE 3/16/05 RST
DOFW+3 b o | DOFW:+4 DoFw+l P! DO HDR OF HDR ST DONE 7 DONE=CTRLS ---> LDONE ---> OETRAIL-2 --> OETRAIL 1 ---> OETRAIL=EQ
END OF FW D L DoData goes true at least 3 cycles after Do HDR DCE TRAIL C
LK : : 11 gDONE-1 o
A AThe Last FW just got latched in!" cix | so DoData and Do_HDR do NOT overlap — b 0 | TRAIL_CE,
| = . CE
mRSTDONE ] o3 Followed by 4 NotGoodData cycles R The first GoodData comes 3 clocks AFTER the last DoHdm2ONE'! CLK| .
OR2 CLR
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B C D

OUT63 OUT47 OUTIS oUT31
200 [ EOLL 7 [ ESLNSE [ ML B
Check for DMB Error Word and con31stenc¥ o Ut oUTLs Ut
| — ERRO _B————— ERR] _B————— ERR2 _B———— ERR3
ANYORALL . OUT60 m OUT44 m OUT12 w OUT28
mERRO__ g ANy ANYDMBERR [ R OUT62 C OUT46 0 OUTI14 C OUT30 o
%Bl ALL ALLDMBERR o TR g3 ol RENOET g AND4BI Lw AND4BI AND4B1 AND4BI
L - OO FDONE_SHDW-1 N
ERR3 Ei NOTALL—ALLDMBERR- g mFDONE " LREN TRUE LOW means FIFO REl\li_JbOPEEare unconditionally Enabled
RST
Page 10A AND2
g roc-x0BDONE & RENOE-0 in-time with LGoodL W, next-to-last word (E-codes) on DAT RENoE1 [, | RENOE®
. . : timed w/LgoodLW; LastWord is out of FIFO if it wasn't Empt :Z>7 MAXDELAY-T9NS W
n n . b
Check consistency of the four "Special Word" bits: FDCE  next.toolast word clocked in | o e made 0.3ns
ANYORALL LW RSN
ouTis W > o | FDONE e
B0 SP3_ANY FDONELE FDC
OUBSL___g, ANY AND2 ce LEND TIMEOUT LFIFODONE
m OUT47 52 ALL— SP3 ER FDONE N 0 -
OUT63 NoTALL—SP ERG RENOE-0 FDONE RST
- B3 2-logic-ste delay LREN TRUE LEND TIMEOUT ok |,
synched w/GoodDat SPO_ERR AN A.i iR
SPL ERR SPWD ERR. FIFOdone set at E-codeDone & LRENtrue . R
SP2 ERR " " "
ANYORALL e ERR A FIFO ends at 1st false "LFIFO EMPTY" after "LGoodLW
OUT14 3 . —
m OUTI4 |
oumo 1 AW LREN TRUE I FDC E'I‘\IIEIQ(C)NE” indicates "LGoodLW" was received: waiting for the final NotEmpty word from FIF
outer |2 NoraLl SP2ERg wRENOEC_| Tt A > Switch FIFOs after next good word!
B3 AND2 )
R S [ > "RENOE-0" holds REN enabled until "FDONE" goes false
RST FDCE 20RMOREP synched w/GoodDat+1
FD4RE FDCE gN_TIMEQUT | o[INTIME OUT g g OUTIS 50 synched w/GoodDat FDC
ouTts B;\NYORALL %L:;i . o o | IN STATS mNSING WARgS b o | LIN_SING WARN .CLK cE (;E;i; B1 VBI5 ., . LVBIS
— IN_STATY . - . = = u
wOUT2 AN DATS3 > N IN_STATI0| CLK CE © ar 0oUT63 o2 ZORMORE&
: .
oUT45 I ALL— S [ L i RST EOE B3 2-logic-step delay = CLK L.
oUT61 L, NOTALL PLERG 2] D3 @ — RST EOE ANDCOM RsT cLr
= 5 gL 7
9] CE ORCOM
T @Ok |
R L Page 10
m RELINSTAT vee axd  [[20RMOREP 20RMOREP
ANYORALL m OUT15 50 w OUT13 -
w T2y, Ny FDI12CE outs | W OUY |
OuT28 [ FBIN_STAT[11:0] LIN_STAT[11:0] OUT47 OUT45
= | o !
OUT44 o ALLQ) - R IN_STAT[11:0 UL gpirg) .7OUT63 B2 JRMORE VBI15 .70UT61 z JORMORE VBI13
e B——=—RB3 |
wOUTO_py MO hed hed w/GoodD. °! IN STATO [~ IN MIIA ERR GOLDDAT . GOLDDAT i
synched w/GoodDat u LIN STAT3 >, LINFERR g E———"—ANDCOM B ANDCOM
IN_STATI0SBYAN SING WARNg Lsor ORCOM ORCOM
Cleared if not C-Code BUF LIN STAT6 LINSYNC g
OUT[59:52] FDSRE IN_STATO IN TIMEOUTy, N 1N sTAT7 [<EUF LINHARD = =
IN_STAT[7:0] JJIN_STAT! BUFIN_STUCK - BUF . OUTI‘:‘ND 20RMOREP OUTI‘;ND 20RMOREP
IN sTAT2 [SEOPIN MXMIT o W |1y sTaTs ~_ LINLIERR a Y. . o WBO
v stats [FBUFIN FERR g L 5ur p QU0 |y Wm
iU mOUTS6 |
IN_STAT4 IN MEMERR g FDCE oUT2 Ei 2ormor—YBl4g ® o Bi ZORMORE%. el
IN_STATS [NBUFIN SING LINSING ®—— L S— -logic-ste ela
> ”F—E D QT WRGOLDDAT | oo GOLDDAT |10t g P y
IN_STAT6 IN SYNC g CIK CE ORCOM ORCOM
IN_sTAT7_[<8UFIN HARD g o
BUF RST BOE 1 1
GND GND
GE PROJECT
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B | C D

Control Bit List: Vi -
irtual duplicate from InCitrl .
0: Gold Data (Active DMB has REN, OE, notMT, LFOK) p XMIT_FRR_UPDATE[14:0]
. FDI15CE synched w/GoodDat+2
1 1: DMB First Word Mode LVSPWD ERR synched wiGoodDat+ XMIT_ERRORS[14:0]
2: Latched Voted Special Bit 12 {2 or more out of 4} GOOD-LDMB_RD PATH _XMIT ERR " LDMB_RD[14:0]
3: Latched Voted Special Bit 13 {2 or more out of 4} LVRX ERR "Stage 2" e -
4: Latched Voted Special Bit 14 {2 or more out of 4} sors RST EOE
5: Latched Voted Snecial Bit 15 {2 4 MANEyvent accumulation of valid DMB-path-Xmit errors™ ™"
: Latched Voted Special Bit {2 or more out of 4} Page 11 XMIT MULTI ERR
6: Do Header Mode (Header to Output) PREV_XMIT_ERR[14:0] B! FOR u [N MXMIT "Stage 3" ppcE
' IN_MXMIT_PROB
7: Word Count Enable (DDU Header, DMB Data) | PREV P TH XMIT ERR ”FSI?ER ;"{ATH XMIT_E D .
8: End of Event (DONE--->OETrail) PATH_XMIT_ERR age ax E
i ) soP3 B—)cC R
D TIMEOUT ENDTIME_BUSY, MAWatch for multiple DMB-FIFO-path errors on current path"\®=st ——
| SRECENTDATA L END TIMEOUT [\ iy --only sets errors for separate-event case or InMultXmit case
sor RECENTDAT "
FD15CE SRARE
A AND2BI
PREV_XMIT ERR[14:0] AMIT FB1a0] PREV_XMIT ERR[14:0] 8 o o0l
XMIT _ERRORS[14:0] ENDOFEVENT GOLDDAT o START TIMEOUT FDCE
= mERDOEEVERT m @ @l END TIMEOUT TIME QUT |, o TIMEOUT ERR
Anpor LK e ¢ GOOD-LDME RD_ g IN TIME OUT .
.RST LVERR OR3 = CLK ¢
AMAAPermanent accumulation of DMB-path-Xmit errors™ GENDTIME RST ar
FIFO Done Timeout: 132 usec=5281 is tﬂl}f: worst case per CSC, add about 100 usec w/TMB scope, then SPWD ERR FDC
25ns clock period here CB16CE another *4 for 4 CSCs: 38914 (972 usec) mGoLDDAT | vspwp Err | J|_bvsewn ere
LEXT STOP pSPEANY "Stage 2"
:@Dw . TIMEOUT11 FDC EDR FDC AND3 m CLK <
LNEXT FIFO2 mEEE e * Eﬁigﬂgi \ ENDTIME |, q | LENDTIME |, o[ END_TIMEOUT, ONE_ENGTIME i, o [LEND TIMEOUR m RST :
ENDTIME RST TIMEOUT1 LEND TIMEO CLK RX ERR FDC
Z .GOLDD AT {> CTRLO gCLK40 | . g CLK L ) T s G W o R "gVRX ERZR" -
BUF . RST tace
mENDTIME RST ] ﬁ‘ ]
.DODATA ~__CTRLI6 . .DOFW+2 {>BUF CTRL1 ENDTIME RST ENDTO RST ( RST o AND2 QCLK | g
BUF - VB12 {> CTRL2 Kill for Stage2 checks, require FKILL15 ON to disable: LEND TIMEOUT. RST CLR
OR2 oL ]
e L™ = VB (o0 CTRLS R i CPEB>S maurns CIRLLS :
wSTART o = VBl U CTRL4 - L s o FDRE  gynched w/GoodDat+1 FDRE
uWANT REN > CIRLI9 , ,VBIS gﬁ CTRLS ~Kill TMB--->> pkiLL17 w VSPRDERK T b Q "sttsng ;I?vR R T b Q '}S\’/:; EeR;u -
. uPO_HDR {>BUF FKILL]5AND2BI CLK CCE hold for DMBend CLK CCE hold for DMBend
WC _EN for Trail-1, Trail--->> TRAIL CcE R m DMB END+1 R
WC_EN for Trail-2--->> poNE-1 AND2BL . pRST LVERR ] RST ) RST LVERR ‘ s%nched w/GoodDat+1
WC_EN for Headers--->> po HDR <<----WCEN for HDR, Data and Trailer FDCE = i FDC
GOLDDAT DO FIFO DATA wMEOUT___ 1 CIRLI2 SPWD_ERR | o[ SPWD_ERROR, ~ _RX ERR | o|__RX_ERROR
DODATA .DONE ot [ CTRLS K 111(%15\1/)[/]%1:-)-- S Lo VSPWD ERR | .. "Staoe 2" VRX_ERR . "Staoe 2"
AND2 DVSPWD ERR BUF . LFIFSDONE jupm CTRLIS usually load 7ffff for SP o CLK . hold for EOE - m CLK . hold for EOE?
DVRX_ERR BUP CTRL[19:0] RST BOE RST BOE RST
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A B C D
- CHECK_16 CHECK 16
JTAG Instruction Decode Pagel 32 HEe 101
- ---- wf bvcens age F5 VCENS =2 BTDI F[35:0
OpCode || Function [OpName] w DRCK2 o DG TDO LOSTA], g DRCK2 |\ ' TDO HISTAT. WS CLK Page
0 No Operation [NOOP] STATUS[15:0] STATUS[31:16] g @ DRCKL | gpyei
1 FPGA Reset [toggle] I T ATUS[15:0] T ATUS[15:0]
2 Read Current DDU L1A Number (24-bit scaler) I%TDI [SRE100) @ SELL  opp g RAW!
3 Check status (capture and shift) [32 bits] .WSELZ ) e )
4 Check status, low-word [16 bits] RST a R8T or pUPPATE 5ppATE
5 Check status, high-word [16 bits] wSHET g ey w SHIFT | o
6 Output Path Status [16-bits] wSHET sHiFT JD[7:0]
Ta Check FOK (active input FIFOs) [lowest 4 bits] CHECK_16 TDO LOSTAT DI7:0
7b || L1A Mismatch (FIFO headers) [4-bits] check FIFO-A STDO_HISTAT Y~ TDO_XSTAT o COCSIICE SRASIICERTN™ | F32
7¢ || Check FIFO Err (active FIFO change) [4 bits] oy DVeEN TDO_OSTAT DO STATUS FDC
7d Stuck Data Errors (input FIFOs) [highest 4-bits] I%DRCLK Tpg 1RO _OSTAL .igg Eig'g o MO CRCERR NON-ITAG-RST | o NJR
8a Almost Full FIFOs [lowest .1 0-bits] ) check FIFO-B| OSTATLLS:0] STATUS[15:0] - .TDO FIFOS
8b FIFO Empty/GE2 Status_ [highest 6-bits] BTDI TDO XMITERR mCLK |
9a Full FIFOs [lowest 10-bits] FIFO Full/MT (raw = SEL2 |TDI 'TDO TRAP o CLR
: . B SEL2 Z i
% 9b Raw FIFO Empty [highest 6-bits] RST TDO_INRD STA@k4 TDO WARN & 1———— for on-chip use
: RST
10 CRC Errors [15-bits] _ SHIFT || gpieo DMBLIVE TDO INCTRL
1 } ]e; I{f)st In Data [1([):VE§t é]l—blts] check FIFO-C| = MBLIVE BSCAN VIRTEX
imeout: start [4-bits TDO DMBERR UPDATE
llc Timeout: end-wait [4-bits] FDC 1 TDO_TMBERR TDO TRGERR B pa—
11d Timeout: end-active [highest 4-bits] SYNC RST SRST . :@m siFr|—>1 g
12 1| Data Xmit Errors [15-bits] m ° o M o e ™ ™o ocomon T Bl
h . - » ™ ————1
13 Check KlLL_Reglster [20 blts] or2 CLK40 10 BXORBIT h TDO RDREGI - SELI
14 || Load KILL Register [20 bits] OO TDO LINUM TDO SRC ID DCKI~___ DRCKI
15 DMB Errors [15—b1tS] g LOC=SLICE_X37Y28 'l.'DO SUMERR ® TDO1 pre! SELMFG LOC=BUFGMUX4P
16 || TMB Errors [15-bits] N for off-chin use > . "oz 1™ o ™ breke
17 ALCT Errors [15-bits] pu TDO ERR BUS ‘ oz prer L5056 Loc-burovits
18 Lost In Event [15-bits] CHECK 15
% 19 || InRD Status [16-bits] PWR-ON-RST E
* 20 InRD C-code & MxmitErr History [16-bits] wSOFT RST I:{?N'JTAG'RST FDC ILDVCE]IE:S ge3l
* 21 Critical Error Trap Reg. [192 bits] .M gSYNC RSTR ™\ RRR |, o RST o m DRCK2 b ok D0 TDO_XMITERR
22 Error Register A [16-bits] ong F1 . JTAGRST pa— PREV_XMIT ERR[14:0]
23 Error Register B [16-bits] BUF o wCLK | I ——— S TATUS[14:0]
24 || Error Register C [16-bits] for on-chip use cLr w20 oy
25 || Read DMB_LIVE [15-bits] Si——- %sm 15 fill by FIBER
26 || Read P DMB_LIVE [15-bits] RST-QRIG 0 ket
27 || Read WARN MON [16-bits] ‘ - SHIFL  ppr
* gg g/la’g(lmeog tC)'ounltz [&é'blts] Page 33 Page 40 Load ZERO to kill readout path
et BX per Orbit [12-bits] CHECK 24 STAT MON ONEs are alive KILL REG
30 Read BX per Orbit [12-bits] a3 F3 3 IRD SCLK_SCLig
31 Toggle CFEB_Cal Auto_L1 [default enable] F2 DVCENB 2 F2 sf14 11D Page 37
32 Read DDU Source ID [16-bits] wDRCK2 ek TDO LINUM, w PRCK2 I pRreLk TDO_STATUS m PRCK2 | ppepk TDO_TDO KILLF o
33 || DDU-only VME_L1A ™9 " o UPDATE | jppa
- » EVT_CNT[23:0] STATUS[31:0] ] wUPPATE | yppATE LOADKILLF[19:0]
* 34 Read CSC Board Occupancy scalers (loops for 60 words, 32-bit) | MESGS—_—_—-—-S-—STATUS[23:0] STATUS[31:0] EKILLLIO:0) | IN[lgzo]STATUS“g:O
35 Sum of Errors for each CSC [15-bits] I%TDI STATUS[31:1§ TDI BTDI | 1py LOADKILLF[14:0]
2 s SEL2 2o SEL2 SEL2
aBST Loy siamoll = 85T gst R " 20 fill by FIBER
w SHIFT | oo g SHIFT |y qppr T LSHET Ul by
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FDI10CE
LFFULL[9:0]

RST

FFULL[9:0] D]
100R2 § }7@
FFULL[9:8] LK |
Full FIFO

FFULL[7:4]
FFULL([3:0]

10 fill by FIFO

FPAF[9:0]

100R2 RST

PAF FIFO

10 fill by FIFO
CRC_ERR UPD[14:0]

FPAF[9:4]

FPAF[3:0]

CRC Err
fill by FIBER gCRCERR |,
CLK ¢ 150R2

RST

LDMB_RD[14:0
ransition on DMB_END+1

STARTIME _ERR_UPDI[3:0]

GOOD_LIA

L1A# Mismatch

4 fill by FIF
v

- CLK ¢

RST PAF
:IN RDY ; > u
*“ DMB Err=

fill by FIBER

Crit & Sing Err

Inc. SCA-Overflow

TMB Err=

fill by FIBER

Crit & Sing Err

O synched w/GoodDat+1

- D
.L]AMISMAT(,H 1 L1ERR LD ]
» b Q GOOD_L1A+1 CLK .

AND2

gPMBERR |

RST

.TMBERR CE

RST

L1A_ERR_UPDATE[3:0]

RST

E-codet+2

.E-(,-ERR

good from 9-code+4 to

FD4CEBUS

L1ERRORS[3:0]

40R2

FD4CEBUS
™ FFULL(7:4]
Q[3:0]
IN MEMEI({:IEK w )
o 40R2
InMemErr® 7 o

IN MXMIT IIlMXl’nltEIT

IN MXMIT PROB

IN_STUCK

InStuck 'ﬁ ‘

LLLR!

INSTUCK_FBJ[3:0]

FD4CEBUS
INSTUCK[3:0]

EN[3:0]

INMEMERR_FB[3:0]

LLLR!

INM

FDACE

B-C-ERR

OR3

ENJ[3:0]

XMIT FB[3:0]

BUS
INMXMIT[3:0

]

° LDMB_RD[14:0] ALCT ERR UPD[14:0]
lmeouts FD4CEBUS I LLLREN[3:0]
4 fill by FIFO STARTIME ERR[3:0
START_TIMEOU . L — Page 31
CLK mALCTERR | CHECK_15
Start o, ALCT ERR=*" e
S LIE_ERR_UPD[14:0] P
ENDWAIT ERR UPD[3:0] fﬂT bY FIBER LE EmDRCLK tpoTDO_LIE ERR g
Crit & Sing Err ——— = STATUS|[14:0]
LOSTINEVT | . I%TDI
wENDTIME WAIT CLK IﬁSELZ fill by FIBER
End w/wait® 1 LostinEvt® " [
RST fill by FIBER W LSHFT
CHECK_15 CHECK_15 CHECK_15
ENDBUSY ERR UPD[3:0] IS L (SR — FI7 o cons
m DRCK2 b ok b0 TDO_DMBERR o w-DREK2 gy pg_TDO_TMBERR o wDRCK2 ey 50 TDO_ALCTERR
LDMB_ERR[14:0 ‘ LTMB_ERR[14:0] ‘ LALCT ERR[14:0 ‘
ENDTIME BUSY . E—TATUS]14:0] E—— < TATUS]14:0] E—— T ATUS[14:0]
N CIK | wBIOL m BTDL B0l fill by FIBER
End w/data™ =322 o fill by FIBER =SE2 o fill by FIBER w2 s
or InTimeout ) B RST L p— B————RST
LLLFOE[3:0] g SHIFT | oo w SHIFT | u SHIFT | e
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A | B | C D

FDCE FDCE LID ERR UPD[3:0]
IN_MEMERR FFERROR FF_ERR STUCK DATA-— STKDAT STUCK_DAT s—
FFERR > Q - :IN STUCK ) ) ° FD4CEBUS
oR2 N CE OR2 CIK e LID ERRJ[3:0]
CLK | = c
R LR @ STATUS? y\ LOST[NDATA
_ RST — @ RST L CLK |
.FF ERR .STUCK DAT I tI D t ¢
NV ACCI3:0 v OS n a a RST
IN_FERR :
e 4 fill by FIFO
Page 32 FD4CEBUS : » INFERR[3:0 KERR_UPDJ[3:0
CHECK_16 INFERR(3:0] [3:0] FERR[3: 0 STUC _UPD[3:0]
IN FERR
FI9 | » F ERR[3:01 B o0
IIlRD EI‘I‘OI’S - DREK2 pecrk Tpg 1RO _INRD_STAL STUCK DATA
INSTAT[15:0 CHECK_16
Lo, BUF eraio Lo ™A TUS{ 15:0] C-code Status LLLREN[3:0] - StUCkD ata
4 BTDI | 7 bvcens
p INSING[3:0] INSTAT[7:4] SEL2 DRCK2 DO FIFO-A 4 fill by FIFO
= RST SEL2 L IPRCLK TDg—————1n STUCKERR[3:0] STUCK ERR][3:0
p INSYNC[3:0] UF4INSTAT[11:8] .7SH1FT RST LFOK[30] BUF4FIF()A30] FIFO-A[15:0] S TATUS(150] | [3:0]
B LSHFT P - BTDI ’ INSTUCK]3:0]
p INHARD[3:0] UF4INSTAT[15:]2] LIERRORS[3:0] FIFOAT4] = TDI 40R2 Page 31
CHECK_16 P - . -%saz CHECK_16 CHECK_15
- P FIFO-A[11:8] = SHIFT RST F9 IDVCENB = F10 IDVCENB
w8 bycens B LSHFT DRCK2 TDO FFUL , wDRRCK2 | TDO CRCERR g
DRCK2 |0 ¢ D TRO_FIFO-B o STycK ERR[3:0] FIFO-A[15:12] 2202 breLk ™4 s EImDRCLK ™d
BUF1(Q FIFO-BLLS:0] 109:0) BUF1O popiron S US[15:0 —['STATUS[M*O]
» LEPAF[9:0] FIFO-B[9:0] STATUS[15:0] p LEFU | | STATUS[15:0] g p— :
BTDI BTDI -
] UF4 » DI . BUF4 "o e |
1 NRDY[3:0] FIFO-B[13:10] SEL2 | o 1 INMT([3:0] FFUL[13:10] wSEL2 oo = ST _SEL2
RST R
o LIA MT FIFO-B14 « R8T Lor T g LIA MT FFUL14 o 1oF o
@C-CODELIERR [<EUF FiFo-p1s wSHIET | qper CHECK_16 9| BUF  FrULLS B —SHFT B> LSHFT
*NEW* BUF B BUF
m Pl hvcens CHECK 16 CHECK 16 CHECK 16
.LCIQDRCLK TDO FIFO-C
Dg—= . [ F23 F24 ;
3:0 BUF4 FIFO-C[15:0] 150 B————DVCENB IMDVCENB .7DRCK2 DVCENB
LID ERR[3: FIFO-C[3:0] STATUS[15: K2 * B .
" e— BTDI e m PREK2 pretk TGP0 ER B —=DRCLK e ERCJ[15:0 prete oo TPO-EE
=2 DI ERA[15:0] ERB[15:0] [15:0]
_ : -C[7: m SEL2 T ATUS|15:0 —— : ;
p STARTIME_ERR([3:0] FIFO-C[7:4] SEL2 [15:0] STATUS[15:0] 78TATUS[15'O]
) UF4_ e = RST Lor wBIDL wBIDL oy w BBl o
» ENDWAIT ERR[3:0] FIFO-C[11:8] SEL2 SEL2 SELZ
w SHIET  oppr m ST S " ST P2 m ST PER
p ENDBUSY_ERR([3:0] FIFO-C[15:12] B———RST B———RST IWRST
SHIFT | (er p SHIFT 4 oper B SHFT
LIN STAT[9:0] CCODE[9:0] CHECK 16 .
- C-code History Page 29 K6
F20 BXN_REG _
IWDVCENB a0 |READ 1
DR( . y 9 . .
B0 DRCLK TDgIPO_C-CODE o g F2 LOAD B->%_DVCENB
— e ek g momorsg 10ggle CFEB_Cal Trg Disable ™ brckz e | 100 sre
BEGIN-C-ERR STATUS[15:0] UPDATE | UppaTE SOURCE ID[15:0] u
CCODEI0 . BTDL Lo, = BX_LIM[11:0] NJR FDP T A TUS 1 5:0]
v - SEL2 BTDI STATUS[11:0}-— e BTDI
CCODEL BT PELR2 m——— TDI TOGGLE CAL DISABLE, "Rt CFEB_CAL DISABLE m— = DI
BUF RST SEL2 Q SEL2
. RST m>——% | SEL2 INV IWSELZ
ERD-CERR SHIFT ) sppr NJR B RST
VR JRer k) SHIFT
p SHIFT B> [ SHFT
nhvoavrrzop. BUF4 ccoprpis:12) LSHFT
BY IPARENT PAGE PROJECT
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FDC FDC
CHECK 15 CHECK T3 CHECK T3 F33 [ JoEs3 [ o F33+2
F25
ek, D VCENB =26 Ipveens F35
=22 DVCENB CLK40 | CLK40 |

-711);‘?2 DRCLK 1pg_TDO DMBLIVE o o DRCK2 | b TDO PDMBLIVE = DRCKZ |vers 10 SUMERR w0 e w0 e
LDMBLIVE[14: . TDO————4 RST RST
LRENAZ sl N —— PDMBLIVE[L40) | osctec] LSUM_ERR[14:0] . A ‘

B BIDI | g o g E— S TATUS[14:0] be
m BIDL |
B2 opro se2 | e ] F33+1
RST B SEL2 SEL2  lopi s F3312 VME LI | o VME_L1A
B> RST o« RST oo ®RST =
- SHIFT L SHFT SHIFT B——RST AND2B1
= LSHFT wSHET ey e CLKA0
. 9 Page 22 RST CLR
— - aRST  —
CSC L1Err <-Bring to VME-JITAG Reg? INV4 BU CC16CEU_G s, WCGE2FO

— CSC_L1ER_UPDI[14:0 : o FIFOB FULLI[3: ;

fill by FIBER i _ | ] QII50][ MAXDELAY=2.3NS

FD15CE

made 1.6ns

ovs WCGE2F[3:0]INV4_BUWCGE2F[3:0]
—>O_

L1 Error TNM=FIFOWC
UPCNTO
— -
gCSC LIERR | o CECNTO up CC16CEU_G FIWCILS:1 WCGE2F]
CLK | . 150R2 MAXDELAY=0.6NS CE CEO 215 j :
¢ CLR IM ¢ TC QUIS0J[ MAXDELAY=2.3NS ORIS
RST

RST good from 9-code+4 to

E-code+2

RST FOWC

w4 InFIFO Shadow Counters

UPCNT1
UPCNTI1 B
INTIME_ERR_UPDJ[3:0] orzpt CECNTI CCI6CEU_G WCGE2F2
- - MAXDELAY=0.6NS FCLE CE CEO .
RST ¢ e QII5:0] MAXDELAY=2.3NS ORIS
SOP3B2XOR RST FIWC made 1.9ns

TNM=FIFOWC

.IN TIMEOUT

InRD Timeout® "

- UPCNT2

UPCNT2 OBl CC16CEU_G

CECNT2
MAXDELAY=0.6NS

} > WCGE2F3 -

QU501 MAXDELAY=2.3NS ORI15

made 1.1ns
TNM=FIFOWC

- FCLK | . .

RST F2WC

SOP3B2XOR

UPCNT3 ;
UPCNT3 OR2BI L L FOWCLIS:0] WCGE3F0
CECNT3 o oo
MAXDELAY=0.6NS FCLK fevswth
LLLREN[3:0 u FCLK | T(, e
[3:0] RST ‘ FIWC[15:0] WCGE3F]
INHARD ERR UPD[3:0] SOP3B2XOR RST F3WC

AND20R 14

FD4CEBUS

.lN SING cE

InRD Single*_

RST

INHARD[3:0]

oR2B1 F2WC[15:0] D WCGE3F2

JD[17:0]

AND20R 14

F3WC[15:0] D WCGE3F3

40R2 IN_ HARD

InRD Critical%

SELI
Error LLLREN[3:0] .SELZ SOF AND20R14
[
CHECK_16 pSHIFT il
gUPDATE BUF
F27 _ bhveens BUF
DRCK2 BTDI
B——"SDRCLK Do 1RO_WARN, * Dot BUF
. | |
BRI s TUs[15:0) FDCE Page 28 21D02 BUF
P : j D5
BTDI DI mCOMP EVO C-CODE LI1ER b Q C-CODII;:-LIERR ID[40] ANY CMD BUF
SEL2 mCOMP EV .GOOD LIA e BUF
®RST o2 o CLK JD[7:0] ors1  gDRCKI
RST " ¢ o aDRCK2 Bur
SHIFT | (e RST BUF
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C D
A B
SR4CE CHECK_16 CHECK_16 CHECK 16
g SLI o |-CRITH TRAP
A oo | R m w2l hvepnn w2l vepns SR N
a DRCK2 . SDO _10 DRCK2 . SDO 9 DRCK2
STATUSIS | @l AND2BI FD16CE B——DRCLK TDO—>———= FD16CE B———=DRCLK TDO——m FDI16CE B2 DRCLK Dg_SDO 8 o
] AT[15:0 TRAP_OSTAT(15:0] 15:0 TRAP_FFUL[15:0] .
CLK c - Py OSTAT[15:0] . STATUS[15:0] FFUL[15:0] | STATUS[15:0] ) TRAP_FIFO-C[15:0] STATUS[15:0]
RST wBIDL oy w3D0 10 iy, DI
-7;%% SEL2 .7§SL% SEL2 SEL2
B————RST B————RST ST
SHIFT SHIFT
B—=———SHFT B SHFT p SHIFT §oper
CHECK_16 CHECK_16 CHECK_16
F21_ hveens w21 bycens =2l byeens
DRCK2 DRCK2 | DRCK2 |
FD16CE B2 DRCLK oSO 7 FD16CE B-DRCLK D520 6 o FD16CE BT DROLK TDg—SDO03 g
- :0 TRAP_FIFO-B[15:0] -A[15:0 TRAP_FIFO-A[15:0] : } TRAP INSTAT[15:0
FIFO-B[15:0] _ STATUS[15:0] FIFO-A[15:0] | [ STATUS[15:0] INSTAT[15:0] |50, i [15:0] S TATUS[15:0]
DI e e w30 7 iy w3P0 6y
SEL2 CLK SEL2 SEL2
.7R ST SEL2 .7RST SEL2
RST B————RST RST
w SHIFT § gppr w SHIET gy w SHIFT § oppr
CHECK_16 CHECK_16 CHECK_16
P21 hveens w21 bycens =2l bveens
DRCK2 DRCK2 DRCK2 |
FD16CE B—"=DRCLK oS04 o o FD16CE B-SDRCLK D520 3 o FDI16CE B DRCLK D3P0 2 o
15:0 TRAP_CCODE[15:0] ERC[15: TRAP_ERC[15:0 ERB[15:0 TRAP ERB[15:0
SlslelolCNER = STATUS[15:0] L ] —— STATUS[15:0] L ] o STATUS[15:0]
TDI e D04 TDI
SEL2 CLK SEL2
.7R ST SEL2 SEL2
RST B———RST RST
LSHET w SHIFT 4 gppr w SHIET ) oppr
CHECK_16
CHECK_16 FD32CE - CHECK_16
TRAP_STATUS[31:0] 1 .
F21 IDVCENB DRCK?2 PVCENS =2l byeens
w2
B——"%DRCLK SDO 0 o
FD16CE PR breik 0-P0 TRAP_STATUS[31:16] P9  DRCKZ peerk D IR0 TRAP
ERA[15:0] [, TRAP_ERA[15:0] S T A TUS[15:0] TRAP STATUS[15:0]
t STATUS[15:0] SDO 1 —— T A TUS[15:0]
- e m— 0 SDO 0
T ]S5{E§"i" SEL2 IWTDI
SI;LZ " RST RST SF;LZ
RST SHIFT B RST CHECK 16
B————LSHFT -
SHIFT | e w SHIFT § oppr
F28
COMPMS8 COMPMS HDRCKZ [DVCENB TDO TOCNT
TIMEOUTJ[15:8] ST CNT[11:4] B——"SDRCLK DG IDO TOCNT o
NT[15:0
or [ BIG END TO or |- BIG START TO o wsmwsnsm
FDSCE - FDSCE - BTDI
I — — B—TIDI
TIMEOUT[15:8] ST CNT[11:4] TO_CNT[7:0] SEL2
B[7:0] = B[7:0] B———SEL2
gBIG_END TO gBIG START TO | L a RST Lhor
» CLK . AMAMax time divided by 256 CLKs mCLK o ~MAMax time divided by 16 CLKs p SHIFT |} oper
CLR
RST
BY IPARENT PAGE PROJECT
[TITLE )
THE OHIO STATE UNIVERSITY DDU Critical Error Trap JRG 2 D785C PAUE
[FILE
PHYSICS DEPARTMENT ELECTRONICS LAB DDU gggﬁnei ) PATE 232008 1423 FIFOCTRL 9 3H
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CSC Bbard Occupancy Trackﬂer: 15 fibers x 4-boaerS each

DPM32X64
WADR([5:0]

Read the 60 28-bit counts for CSC board occupancies,

oo EMBOUTI31:0] 4 high Adr bits tell DDUinput, 2 low Adr bits specifiy Board Type:
npoUTIisol B 105mac outrisa Page 40 0=DMB
JTAG ADRO MEMBOUT[27:16 BlzJTAG OUT[27:16 F34 F3 STAT_MON %’ ; 1’%]{44%’1‘
@ LD JTAGADR JTAG ADRI ] g F2 N
F34 EE CEo JTAG ADR3 LD JTAGADR JTAG_ADR([5:2] F4 JTAG OUT[31:28 ‘ DRCK?2 DRCLK DOl TDO_OCCMON 3 - CFEB
— ) - - et |
.M%@% ¢ T TAG ADRa ] TAG ADRS AASend DDUinput# this count is foll JTAG_OUT[31:0] STATUS(10]
: — ~MAReset counter to 0 after 59 (60 good addresses) '
RST {>O JTAG ADR2 ese g wBTDL | 1pp
v ANDS6 mSEL2  [SE12
- . - ADD16 nRSTfrst
Always add 1 if board is present (use FastCarry input)-->& w SHIFT |y sypr

MEM_OUT([15:0]

GND
— SR16CLRE

DMBDAV[15:0] sul TQGBITC()NST[IS:O]
D[15:0] 16AND2 1
o SHFTDAV[15:0] CARRY ADD __ ADDI6
= SHFT LD L e SHFTDAV0
MAQOnly operate on CSCs with DAV for the event; 16BITQ , MEM _IN[31:16]
S - 1= skip non-DAYV addresses, but wait for CSCs w/DAV ——
"1° o« |then get BrdDAVs from DMB Hdr. 1oANpet
.RST
Each Brd requires one CLK to Read prev. value, then one more for Add+1 and WEN; FDRE FDR
so Read on EVEN cycles, Write on Odd cycles (CB4CE below): -mt b o RS, o ST _>0 LRST o
BRD_DAV[3:0] fDACEBUS LBRD DAV/[3:0] MAE_BUS VWEN o | Cf L |, AerEg:tlsizelztO%rsl;L
R R ~

» BRD DAVO CE

CLK

WADR TC
CLR RST+1 | WADR TC |
LRST =

¢ AND2
CLR L-LSECOND HDR W EN
CLR _LBRD = W EN MUX EN g Q0
CB4CEBUS WADR(5:0] o1 |_WADRO \_LAST BRD

WADR[5:2 AND2 WADRI SHFTDAYO SHFT CE g
[5:2] D :
F CE SHFTDAVO Q2
o - . o AND3 RST+1
V. - T
WADR_TC WADR CE__{ CEO — BRD DAVO b o |_L-LSECOND_HDR
CLK | WADR TC g

CSCDAV SOP3B2A

AND2BI = ¢k € ox cE mOK b e RST RST 0 FDP
. CLR_WADR L R, CLR RST+1
S CLR_ADRO1
_— CLR LBRD SHFT Lp SOP4BI AND2BI LAST BRD b o CLR_LBRD
. e
SHFT LD .
DOFW+2 RST 0 CLR WADR .(_LK c
AND2BI1
OR2 SOP3BIA
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Use DMB_RD to determine which FIBER we're currently reading

.OUL E-C-ERR b Q END-C-ERR
OUT14 = T u
DMBDAV[3:0] Page 27 Pace 38 W ) CTESTO CE
DMB_RD[3:0] SR4§ ONE ST K e w
2 . % FDCE
Transition on E-code+2: gl }7 SLI DMB SEL[3:O] OUT31 AND4B2 » RST J
4ANDICOMI Enabled on Efcode+b:MB END _ W mBAD_C-CODE | 0 E-C-ERR
DMBiRD[]4:()] DMEB DAV SHIFT DAV CE /\/\/\Changes on DMBfEND‘Fl W CTEST1 .END-C-(?ODE CE
DMB_RD[7:4] P mCLK Lo —E-code+1 ® e Go to
ORIS CLR 22 o CLR .
Transition on E-code+2: NEXT FIFO ouT47 NP2 e F {CE MOIlltOI‘?
4AND3COMI Timed to EndC-code-1" [ UL
AN Transitions on E-code+1/EndC-code; stable at A/9-code or EndC-code? pOUTd6 | CTEST2 BAD C-CODE |, o B-CERR
DMB RD[11:8] FDI15CE OUT45 mLOADFDAV | (.
DMB_RD[14:0] LDMB_RD[14:0] gOUT44 ] s wCLK L
. CLR
DMBDAV[15:12] A ABeginning Timed to STAGE4==L5REN goutes m RSTBOE —
- MAGood up to & including E-code @STAGE?2 gouTe2 | CTESTS
DMB_RD[15:12] OUT61 } B-C-ERR b o | BEGIN-C-ERR
. oot S o A
RST OUT60 CE

FOE REN3

wCLK Lo

FDISCE wRSL —J

4AND3COMI

MAEQE Transition on EndC-code

DMB_RD[15:0] ___>> guaranteed ready by 9-code @Stage3==L4REN, often ready by Stagel :or SOONEK)4s2
S ED4CEBUS. @Stag FD4CEBUS © o F Bha
DMBLIVE[3:0]

DMBDAV[3:0] OUT[51:48]

FOE_RENO DMBLIVE[14:0]

T — miDFDAYO ¢ DMBDAV([15:0] miDFOAYD ) e DMBLIVE[15:0] PO pigo)
plREN TRUE | ) CLK | . CLK | .
DOFW+1 C-CODEO FD4CEBUS B——pC —
OEFOK. LD_FDAV[3:0] DMBDAV[14:0]
m OEFOK_ |
FOE REN1 _anps FD4CEBUS FD4CEBUS
LREN TRUE B OUT[35:32] DMBDAV[7:4] OUT[51:48] DMBLIVE[7:4]
DOFW+1 L-CODRI LD FDAVL | o mLD_FDAVL |
 OEFOK synched w/GoodDat wCLK e K
CLR CLR AND2BI
FOE REN2 AND4 LD FDAV0
| —— FD . RST_EOE m RST_EOE
LREN TRUE
DOFW-1 C-CODE2 LOADFDAV_| o [ LOADFDAV=+1 g FD4CEBUS FD4CEBUS
— OUT[35:32] DMBDAV/[11:8] OUT[51:48] DMBLIVE[11:8]
m OEFOK CLK OE HDR R ol 1ST OE HDR DONI
m FOE REN3  anps OR4 —)cC mtD FDAV2 | o mlD FDAV2 | i
wLREN TRUE conEs wCLE o mCLE e ok |
-C 3 CLR CLR B—PC
DOFW+1 m RST_EOE m RST_EOE RST CLR COMPI6
m OEFOK FD4CEBUS FD4CEBUS LDOMBLIVE[1S:0]
AND4 OUT[35:32] DMBDAV/[15:12] OUT[51:48] DMBLIVE[15:12] g“ LDMBLIVELS - All5:0]
LD FDAV3 LD FDAV3 | . LDMBLIVE[14:0] DMBLIVE OK
Stop READ cycle on DCC Near Full " mEPAY d o [PMBLIVE OK
RST _STOP FDSE ¢ CLR 2.“ PDMBLIVEIS e B[15:0]
RST_EOE
st s PDMBLIVE[14:0]
mDAQ WAIT %\O EXT_STOP 5 0 RST EOE FDSE FDCE
DAQ WAIT | LEXT STOP . : - gDMBLIVE OK [~ o DMBLIVE OK | o|PMBLIVE ERR
CB2CE wCLK L MGT STOP NOD(F;)[()ZSTTAOP » % o _LEXT STOP R DMBSI(\)/E Vl\i/l:l; INV CHK_FIBERS | . P
QO AND2BI L a— OE HDR I% c
[ T waITeNT3 m G e FDISCE RST BOE T
@ EXT STOP ¢ ol - RST STOP LDMB_RD[14:0] L2DMB_RDJ[14:0] pRSTBOE 7
CLK
LEXT STOP S OR2 ~ABeginning Timed to STAGE5==L6REN
RST RST WAITCNT MAGood up to & including E-code+1 @STAGE2
OR2
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[ B [ c [

FD4CEBUS

' FD
FIFODAV[3:0] LFIFODAV[3:0 FD4CEBUS FD4CEBUS FD4CEBUS
kpc FOE_REN[3:0] LFOE[3:0] LLFOE[3:0] LLLFOE[3:0] W'X-ERRORI, ﬁRSXt ERR°3,,
g age
> - LGOODLW b Q LLGOODLW - CLK ‘ g
B—)cC
mCLK Lo RST FbP RST FDP
CLR FD o PRE PRE
FD wRST gL!A ERROR | SIF——-opp Q D o DORSTy
= LCTDATA EXISTS b Q LCTDAT EXISTS. CLK40 CLK40
: !
- »CIK L g — " ¢ " ¢ FDCE
Yo c ) LREN FOUT[3:0] wCLK | LDMBDAV[14:0] FD LIA F T R o LIA FF
NEXT FIFO LNEXT FIFO o }7 wSEWD_ERROR o FSPWD_ERFR e
- > o - o "Stage 3" g CLK |,
LK FDC = <<<---2 more clock delays to LEDs for these----""FD CLK | 50 RST CLR
—"pc g LREN TRUE |, o -LLREN TRUE o mMOREDATA | o |LMOREDATA 0L ]
FD u CLK | SRIGCE END TIMEOU FCE PENDTIMEOUT
SP3 ANY | o LSP3 ANY e pCOLDDAT || . s '—Tt o o @
= | RSt ool RECENTDAT(15:0 RECENTDATA CE
SAO WA > > > - CLK
.% c FD .DAQ WAIT {%VO DAQ zillz C‘E ORI16BUS SR4CE RSt ¢ CLR
SR4CE OB o OO S G LIA_CNT[7.0] LIACNT GTI-3 '—FﬁCE
) SLI 0 —
RST D Q START TIMEOYT PSTARTTIMEOUT
BUSY § BUSY+1 CLK . ORS8 BUS Ql D LS e —
B————su Q —————m B———>cC o
BUSY+2 5 }7 e @ e
I | FDC CLK40 | LIACNT GT1 CLK |
9 . _|_BUSY+3 BUSY+3 =—pc @ u - ¢
&4 }m ce @ %\O u LIAMT |/ o LIA MT+1 RST LR ST CLR
" Can T[T aD_ONE NOT M FDCE &L — L M
Sy — mCLK40 | mL!A FAKE STUCK BUFF | o STUCK DAT
FD CLR eV
GOLDDAT LGOLDDAT LGOLDD wLIACNT GT1 7 =k > ke [
b >0 AJ mSTART | wCLK40 |
INV ANDSB3 CLR
RST
CLK SR16CE .
" bc
N - MGT STOP in. WANT REN out
sl . - —_ —_
o SONENOT_MT+{16:1] REN DATA[3:0] INV4_BUS REN-DATAB3:0] ot Page 27 yet
5 LEXT STOP START-1
S b—« WCGE2F[3:0] WANTREN[3:0] T WANT REN-1,
SCLK | . ONE NOT MT+12 REN RDY W_REN
= D ONE NOT MT WCGE3F[3:0] BUSY oR2
m BUSY |
LGOODLW .
AND2 DUP FIFO EDGE a3 4 0-logic-step delay
AMA1100-1200ns delay, prevents false StuckData o2 4SOP3BIOR2 FDC
caused by 1000ns L1A pipe delay in CloseL1A Monitor WAS BUSY WANT REN-1 | o WANT REN
MArMaybe don't need, just use OneNotEmpty?" CcB4ceE
FDRE wl— i
mlL!A MT b ol LIA MT EOE g al— u RST
ENDOFEVENT _| no load ol
ENDEVT, » CLK ¢ . RST EDS o NOT BUSY LONG TIME DDU IS EMPTY
e : ol — LIA MT R
RST START CE CEO . . A
gLIAMT | S | LIAMTRy mCLK w T voids glitch at Pop FIFO AND2 o
BUSY Logic for TFDDU ResyncEnable, determine if DDU completed all L1As
w LK 1) DDU has been "not BUSY" for at least 8 clocks
2) L1A FIFO was Empty at that time
THE OHIO STATE UNIVERSITY [ DDU Input FIFO Control YRG! 2 proteet D785C
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174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 3-25-2012_15:19 FIFOCTRL 12 3K




C

END

L1A Proximity Tracker: 1000ns Close L1A Monitor
(40 BX) closer than 950ns is Tricky for DMBs

BYPASS PUSH FDR SR20CE BITO CC8CLED COMPMS8

S use LiA [ ol L1 pUSH . ZERO_LIA[7:0] | L1A CNT[7:0] s FDC

Quio0) e ] SR20CE or|_CLOSELIA | o | CLOSEL1A*1
OR2 ) '
CLK40 8 LIA PUSH
mCLK40 | g }7 CE SLIA19 | S T 8BITO1 . . LT —

LIA PUSH R wCLKA0 | SL1A[39:20] CATI— LINCRETeR) b7 mCLK40

RST LI1PUSH RST T o I—HA PUSH } > LOlA CNT CE v o

RST SL1A39 - CE CEO LIS S —
OR2 XOR2 .(,Lﬂ C TC
CLR
RST

Pipe all L1As for 1000ns, if more than 1 then set CloseL1A bit** SBX[15:0]

Finally, perform BX-40 to correct BXN and store CloseL1A as BXN bit-12 (& correct for BX<40 case).
Then use SBXNI12 output (Close L1A ) for Stage2 DMB checks: 1000+ ns L1As means

12BIT028

BXSUB[11:0]

g CLOSELIA [~ SBXI2

that first 2 CFEB samples should always have good L1A# g
S
FDCE FDCE . ADSU12
gDATA RDY | o BYPASS RUSH | o [L1A BYPASS o =
LIA FAKE | . . S BXN[11:0]
FBXNJ[11:0 10BUSLI1:0]
L1A BYPAS! .& ¢ CLR .& ¢ CLR 12BIT2 148 BXSUB[11:0] [ ] 11BUS[11:0]
P BYPASS_RST RST EOE a : SfBXN[ng]# )TOO BIG |
OR2 2] " AND4_BUS ; }7
Event START timeout 3.2usec: 128=1000/0000=0x80.... . ~MAcorrection for 3564-4096 difference in bxn<40 case
CB16CE
. . . . . FDPE
gy O oo i Calibration START timeout 7.2usec: 288=0x0120. A
LIA FAKE STARTIME CE| , ; g PRE L1A AF,
SOME RDY . < o STARTIME START TIMEOUT Sl——gr e .
NOT RDY BUSY .CLK40 ¢ D Qb———————n .LlA WARN {>O LIA WAR] cE
AND2 AND2 Later include another 16-bit FIFO for Trig/Evt Type? INV .CLK ¢
RSt STARTIME RS 25ns clock period here mCLK40 |
LEXT STOP CLR
OR3BI = STARTIME RS
LHC BXN cycles from 0 to 3563 %Dw. wo set WARN
DO RST
-Det to BX=0 one cycle after BX—%BIM::L %56321 101/1110/1011=0xDEB ®AF N0 ) LA wary
BC SET BC CL 16BITO1 BLOADI[15:0] BXN[15:0] . LIAF CNTI
w S @ Fiaor B sons 0x000 e T s StO re the BXN fOl' every L1 A LiaE CNTlLg set BUSY
LIA AF-1
.CLK40 OB en 2“ . RST o AF16B2047BRAM_AFAE RPM\VKCOUNT[]:(, DO SINDZB] ’_D—I
S : : AND2BI
ST FDC AT COMPI2 I siost g —LIASE Moam LIA My
ZERO_BX BXZ BC SET B e BXN[11:0] B——————RD EN EMPTY LIA F
BCO D Q MAXDELAY-§ONS SET BXN AlLO] mCLKA0 o ok ruLi L1AFF ®—.
OR2 CLK40 £ | ZERO_BXNg .75;}31Q5195:0] WR_EN DOUT[15:0 S BXN[15:0]
BC CLI ¢ ar BX_LIM[11:0] I DIN[15:0] S BXN[12:0]
BX CLR
RST #+% L1A_MT probably should OR with DO_RST, not AND*"\_ s mxni2 [~ CLOSE LIA
or SPS BXN cycle from 0 tO 923 : CLR after 923:OX3 9B . PINORDER= DIN[15:0] WR_EN WR_CLK RD_EN RD_CLK AINIT DOUT[15:0] FULL EMPTY ALMOST FULL WR_COUNT][1:0] %F
THE OHIO STATE UNIVERSITY [TITLE DDU lnput FIFO Control BY JRG IPARENT PAGE 2 PROJECT D785C
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[ D

LFOK][3:0]

FD4CEBUS
EMPTY[3:0]

Access FIBEROK from JTAG as a fiber check.
---> RESET required after fiber status change for now...

Change in FIBEROK is BAD! Set error code.

MT[3:0] INV4_BUBr[3:0]
...notify FMM and maybe set STATUS bit, but

...data 1s OK until FIFO read time-out occurs.
...but how to know WHEN the bad-data comes out?

---> timeout will probably occur for that event

END RST-[7:0] FDCE

b Q RST COMPLETF.

ENDRST

LT2F0
GO0
LT2F1 LFOKO
GOl
LFOK1 LT2F2 N. ALL RDY-1 ALL RDY
: ]:/\ Go2 ) D Q u
LT2F3 N. LFOK2 IN_RDY CE
GO3 .
AND4 CLR

NAND2

FD4CEBUS

FIBEROK[3:0]

- END RST-7 CE

LFOK][3:0]

LFOKO

LFOK([3:0]

FIBEROK[3:0] BUF4 FOK[3:0]

LT2F[3:0[NV4_BUE2F[3:0]

FDC
START TIMEOUT o 0 LSTART TIMEOUI
END TIMEOUT, LK
N G LFOK([3:0] FD4CEBUS
%RST T T2F[3.0] NRDY/[3:0] NOTRDY[3:0]
MASK fiber on Start/End TIMEOUT? Kill it in LFOK... FDC
LFOK[30] ONE RDY-1 D Q ONE RDY.
FD4CEBUS E
- OO IFD4BUS . . OR4 BUS
PAFIN[3:0] PAF[3:0]NV4_BUSAF[3.0] FIFOPAF(3:0] FPAF([3:0] PAF ERR | o PAF_ERROR wCLK Lo e
RST
OR4_BUS CLK . [ S|
CLR
.RST
e FD4CEBUS FDCE
IFD4BUS . )
FFIN[3:0] |, FIFOFULL[3:0] FFUL[3:0] Z FF_ERR ) .| FE_ERROR :%w
ORA BUS CE ALL RDY o
CLK . AND2

CLR ONE RDY NOT READY
IRST—‘ : ALL RDY ; ) u

e glg[l} l;PG?é A\t/aillfilbleL forv DDU Control P JRG pro®et D785C
npu ontroller Logic IDATE K [FILE PAGE
CMS CSC Electronics 9-12-2006_10:43 FIFO RDY .1
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FOK3
FCHK3
LFOK3
XOR2
FOK2
: LFOK2 ]
OR2
FOK1
FCHK1
LFOK1
XOR2
FOKO
: LFOKO ]

XOR2

FCHK2

FCHKO

FCHK3

FD4CEBUS

FCHKO

FCHK[3:0]

LFCHK[3:0]

FDCE
FIBER CHG PR
CLK .
OR4 RST CLR

FIBER_CHANGE

FERR_FB[3:0]

RST FC
RST COMPLETE

OR2B1

FD4CEBUS

FERR[3:0]

THE OHIO STATE UNIVERSITY
PHYSICS DEPARTMENT ELECTRONICS LAB
174 WEST 18TH AVE, COLUMBUS OH 43210

[TITLE

DDU Input Controller Logic
CMS CSC Electronics

Inputs from DMB FIFOs to DDU Control

"IRG

PARENT PAGE 3

PROJECT

D785C

DATE

9-12-2006_10:43

FILE

FIFO_RDY

PAGE
.2
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4 3 ‘ 2 ‘ 1

Lowest 9 "Q" nibbles synched to falling edge of CLK

FOBROCE QI71:0)
D{7:0] P[7:0] Y
c Q70
All "QS" nibbles synched to rising edge of CLK
IFDDR8CE
D[15:8] o Q[15:8] QS[71:0]

Q[71:36 BUF36 QS[71:36
[ ] =~ [ ]

FD36CE

D[35:0]

= Page 6

CLKA -- DIN[35:0] -- CLKV/ -- Q[35:0] DIN[71:36] -- CLKA -- Q[71:36] QS[35:0]

& XILINX

Title: VIRTEX Family IFDDR36C Macro, LVCMOS33

nments 36-Bit DDR Input Flip-Flop with asynchronus clear J RG
Date: 10th December 2003 Ver: 1
[Sheet Size: B Rev: A




drawn by KS
Copyright (c) 1993, Xilinx Inc.

g IFDDRCPE 33

PRE
DO D
CE Q
CO
Cl
CLR
i3
7 IFDDRCP
PRE
D1 D
CE Ql
CO
Cl
CLR
® - —TFDDRCPE
PRE
D2 D
CE Q2
CO
Cl
CLR
2
*z, CPE
D3 b PRE
D[3:0] B ol
CO
Cl
CLR
.t e Q[3:0]
INV
[ B °
= CLR

& XILINX

Title: VIRTEX Family IFDDR4CE Macro, LVCMOS33

Comments: 4-Bit Double-Data-Rate Input Register w/ J RG

Clock Enable & Asynchronous Clr

Date: 10th December 2003 [Ver: 1

[Sheet Size: B Rev: A




g IFDDRCPE_33

drawn by KS
Copyright (c) 1993, Xilinx Inc. DO

Dl

D

Q0

D2

D3

Sl

D4

3]

D5

Q4

D6

Sl

D[7:0]

D7

Q6

n
o
|
Zz
<£
lel}

Q[7:0]

& XILINX

Title:

Comments:

VIRTEX Family IFDDR8CE Macro, LVCMOS33

8-Bit Double-Data-Rate Input Register w/
Clock Enable & Asynchronous Clr

JRG

[Date:

10th December 2003 [Ver:

[Sheet Size: B




©

AND2BI1

GND
Lo
U

0

i RLOC=X0Y2

XCY L\ RLOC=X0Y1

GND

& XLINX  ra

(Comments:

Title:

FAST10B1

Custom Fast, Complex Logic for DDU, use 4 MUXCY as OR, 1 as AND
similar to: OR of 4 AND2 .AND. AND2BI

Date:

15th October 2003

[Ver: 1

[Sheet Size: B

[Rev: A
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10BUS[3:0]

10BUSO
10BUS1
10BUS2
10BUS3

M2-1E

10BUSO

11BUSO
11BUS[3:0]

11BUSO CTRLO

11BUS1
11BUS2
11BUS3

EN low drives Q high
10/11 get Inverted at Q

M2-1E

10BUS1

11BUS1

CTRLO

10BUS2

11BUS2

Q[3:0]

10BUS3

11BUS3

CTRLO

THE OHIO STATE UNIVERSITY
PHYSICS DEPARTMENT ELECTRONICS LAB
174 WEST 18TH AVE, COLUMBUS OH 43210

[TITLE

DDU Input Controller Logic

CMS CSC Electronics

4-bit MUX for 2 4-bit Inputs, w/Enable, invert selected DIN

"IRG

PARENT PAGE

3

PROJECT

D785C

DATE

5-24-2005_14:02

FILE

MUX2 4B INV

PAGE
.1
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AND2B2
XOR2
— 4
10
B o
11 0
B
C n C
B
RLOC=X0Y0
B B
N Page 9 N
Title: VIRTEX Family SOP3B2XOR Macro
Comments: SOP3B2XOR Gate JRG
Date: 11th December 2003 er: 1
drawn by KS
Copyright (c) 1993, Xilinx Inc. Sheet Size: A Rev: A
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™1 ORCOM

INTO

™ ANDCOM

INT1

INT2

20RMORE

INT3

INT4

INTS

AND3

THE OHIO STATE UNIVERSITY
PHYSICS DEPARTMENT ELECTRONICS LAB
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[TITLE
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PARENT PAGE 3
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D785C

DATE
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FILE

20RMOREP

PAGE
.1
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NOTALL
= ALL

XOR2

THE OHIO STATE UNIVERSITY
PHYSICS DEPARTMENT ELECTRONICS LAB
174 WEST 18TH AVE, COLUMBUS OH 43210

"™ Check for ALL bits set, ANY bits set and NOTALL bits set
DDU Controller
CMS CSC Electronics

"IRG

PARENT PAGE 3

PROJECT

D785C

DATE

7-18-2005_17:01

FILE

ANYORALL

PAGE
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D
C
B
D[14:0]
T[14:0]
drawn by KS
Copyright (¢) 1993, Xilinx Inc.

COMMON

150R2COM

A[14:0]

P
u U
L P
A0 T L
DO O
Al T BT
D1
A2 T %FT
D2
A3 T “hurr
D3
A4 T BT
D4
AS T %FT
D5
A6 T %FT
D6
A7 T BT
D7
A8 T %FT
D8
A9 T BT
D9
AlO T BT
D10
All T %FT
D11
Al T Burt
D12
Al3 T %FT
D13
Al4 T %FT
D14
%FT
Title: VIRTEX Family 15-BufTOR Macro
Comments: 15-BufT Bus Gate with Bus-OR-Common control JRG
Date: 27th December 2001 er:
Sheet Size: A Rev:

©
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D

CTRLO LGOODDAT

A [ B [ C
The lowest 13-bits of every 16 go into the CFEB CRC (but reverse them!): 52-bits of data --->15-bit CRC

]
Only the lowest 12-bits of every 16 go into the Special Word Decode (un-reverse these!) S
——a FDI6CE DOUT([63:0] iy
DIN[15:0] — DOUTJ15:( vee eLs GUF LVB14.
T ousal CTRLIN[19:0] N.L. 13,14 CIRL u
@ GOODDAT . CTRLS BUF LVBIS o
» CLK CTRLIN[90] CTRL6 BUF LDO HDR g
RST DOUT C‘LR crunoP, GOODDAT g CTRLS BUF LDONE g
| L 2 fur BUF RST
DIN[31116] FD16CE DOUT[31216] CTRLINS VBIS - START \ \__RST EOE -
b3l crune <8P DO HDR g OETRAIL+1
CE CTRLIN7 BUF WCEN - OR3
crrung NBUFDVRX SPWD_ERR - - FD4CE -
CTR crrunio [NBYUF KILL ALCT - mCRC OK {>O CRC OK DO Qv | LCRC OK
crrumit [ KILL TMB g INJCRC CNT ERR | o1 |_LCRC CNT ERR LORC EN
DIN[47:32] FD16CE DOUT[47:32] crrmy [<BUF KILL CFEB g mCRC END ERR | o2 |_LCRC_END_ERR
: DlI50] o . DOUT57:50] crrunis [ KILL TFSIG g<<----Low True for TF case gLDMB CRC ERR| o3| _LLDMB CRC ERR
cE a DOUT[}’O] . . INV 8 CRC EN cE NOR4
. DOUT[4948] CTRLINI2 TIME OUT n > CLK .LCRC OK{>O LCRC OK -
: DOUT[35‘32] . ctrLNis [~BUF LFIFODONE - —cC IR NV
. DOUT[14O]CFEB CRC WOI'dBUF CIRLINIS {> START o g RST BOE —7
BUF
. i DOUT([7:0] TMB/CLCT WC. . —_
DINIG3 48] DOUTI63:45) imoas Note: GOODDAT == GOLDDAT here!

SOURCE_ID[15:0]

- sexvizol | L Control Bit List:

‘ . : s B[1:12] FDI2CE : i
INISL0] Reverse bits for CRC algorithm BXN[11:0] 0: Gold Dqta (this FIFO has REN, OE, notMT, LFOK)
IN[12:0] FDI3CE B0:12] B[14:25] 1: DMB First Word Mode
— PO o . B[27:38] 2: Latched Voted Special Bit 12 {2 or more out of 4}
[ CE B19 . .
uCLK < B[40:51] 3: Latched Voted Special Bit 13 {2 or more out of 4}
 RST BO asBxnz . CLOSE L1A _ 4: Latched Voted Special Bit 14 {2 or more out of 4}
B16 BUF . .
IN[25:13] FDI3CE B[1325] FDRE 5: Latched Voted Special Bit 15 {2 or more out of 4}
. . B40
DU20T o120 30 Bl4 DVRX_SPWD_ERR o | DMBRX_SPWD_ERRy 6: Do Header Mode (Header to Output)
. o K ECLK o 7: Word Count Enable (DDU Header, DMB FIFO Data)
CLR B37 B——)cC .
\ W Crpp—— 8: End of Event (DONE--->OFETrail)
FDI13CE B3S =
IN[38:26] ‘ B[26:38] » eDINS P DG [ VOTED [ pp ) FDC N SRt S TG crn
o - . W gDINIO | vOTE LTRG TRAIL-1 LTRG TRAIL Bl =
CE B7 DINO B2 D Q
c B32 ) i . = ] ORS
. 2-logic-step delay mCLK In-Time with LVB15
] B30 CLR
B4 CTRLINS RST
FDI3CE w2 P D ==— gpC FDRE
IN[51:39] B[39:51] o . i~ D_CODE-1 LTRG_HDR-1 LTRG_HDR LLTRG_HDR
D20 qpi2:0) B2 L — .w ° ? P N
CE B27 Bl ™ CTRLIN3 C AND2B1 CE
. = 0 3-logic-step delay e nK e
B[51:0]  BST TRG CLR
THE OHIO STATE UNIVERSITY "™ Stage 2 Logic: WC/CRC Accumulators "RG0 2 froEcT D785C
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Controller PATE FILE PAGE
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A [ B FRYal [ c [
T 1T

FDC
GOODDAT LFIFODONE SWITCH_FIFO RST FDP RST FDP
GOODDAT-A LGOODDAT-A, WP Q [ ] o
VBI5 D Q RST
CLK FW MODEY ™\ RST LWC o M Q[ LNEWDMB|, " | LINEW DM
et CLK . L — " u IST TR_DONE
L A CLR m START DMBEND . .
Disable LWC-bit-8 check for ALCT2001, add later! _ pqr RST BOE mCLK ¢ mCLK ¢

8BITO1 nAn nygn
gural LWC "26" needs to be ONE, so set LWC LD on "25". ::MRT -RST BOEg :iommm >—.RST DOUT
This counts # words latched into STAGE2. DMBEND=DMB_END ::Z>RST NEW DMB RST
CBSCLEBUS TRG TRAIL DONE How error words are handled here Stop CRC_Accum if VBI5/LVBI5 are set. w0

WC[7:0 " '
K| LWC4 25" ke worp Use GOODDAT-A = GOODDAT.and.NOT.VB15, etc.
SET LWC LWC LD+ D Q LWC LD+l MISSED LWC L
gLWC LD L FTRSE = gLGOODDAT | LGOODDAT LWe LDo LWC LD
E] \ OR2 2 . . 7
wOOODDAT oy ol FDCE weE e o This counts # words latched into STAGE!
.CLK ¢ o LWC TC T Q LWC8 CLR CB16CE
RST LWC ar | gooopoat, w . e ‘ LVBIS WC[15:0]
wOLLVE ] CLK . AND2 cE IST_TR_DONE TRG TRAIL LOST ) MISS TRG TRAIL o W- Qus:
LNEW DMB Ly R CLK c WCEN . |
LVBLS ) TRG RST = CIR TRG TRAIL DON , AND2BI . i
2ND_HDR D&E A D DR w LNEW TFDME ] 3:\“ SIG VBI5 sets LWC to 1, unless it's a TrgHdr™ ="
] . RST BOE
f:fcl_?g}f ;(fIfE R LONE WORD FDCE CE TRA&NCD;)NE ngn FDCE " FIRST HD ) IST HDR DONE, |
::D XTRA_1ST HDR CTRL WORD BAD CTRL WORD W=2="—| ) CHECK_CRC-1 CHECK_CRC N
FIRST HDR D Q LWC3 P Q= , = .. CE
L/ gBAD TRAIL "W wOOODDAT |, Check CRC when 25th word is in stage2 gax |
TRG _TRAIL PROB .CLK ¢ =0 .CLK c CLR
mLGOODDAT ORS CLR ANDABI CLR FIRSTDAT ERR m NEW DMB RST T
.LDODATA "\ LOCK CTRL WORD IRST—‘ IM‘ SWITCH FIFO .FIRST HDR ﬁégoggi—;DAT FDCE
BAD CTRL WORD MALooks like data garbled or events run-together oxm ™LpopaTa | L[, o {FIRSTDAT ERRy
ANDIBI NEW FIFO stamcons FIRST DAT|
Critical DMB Monitoring Information (Production DMB) UPDATE! SHRSTDAT DONE | WOhe
See http://www.physics.ohio-state.edu/~cms/dmb/dmbdatafmt.html :SWITCH :‘:mo e oeionr ) ) HRSIDAT RsT P "~ FDRE
FIRSTDAT ERR OR2 FIRST DAT b Q FIRSTDAT DONE
Within each time sample: word100[15:0] = dummy = 0x7FFF <<----What about SCA Over-Wtitten Event error? T
word97[14:0]=CRCI15result e >> *DDU Compare* ANDAB2 FDCE e S
;;TI; 1:[?;; DI(S)'I:E LSECOND HDR b Q 2ND HDR 1ST - M
LDODATA ) CHECK 2FW e to ERBLODgIXDR FDCE
LGOODDAT wE——he . DODA 5 o LDODATA o
word98[9] = CFEB L1A FIFO Full error - >> ###kFDDU Error***** FDCE.% T b
. .7 c ~
""" >> ***DDU Warning*** LSECOND HD% 5 o[ 2ND_HDR DONg FDCE RST BOE T
CE LIST TRAI IST TR DONE
WKLo '—Lt Q _@DM
Header7[11:7] = CFEB_Multi-Overlap[5:1] = Garbage Event ~ ----- >> wAskkDDJ Error*** INEW DMB = aCLK Lo e
Trailer6,7,8[11:0] = DMB End/Start Timeout error, 3 repeats ~ ----- >> *F¥FFDDU Error***** LNEW DMB o
Header5S = TMB/ALCT DAV bits, 3 repeats - >> **DDU Control** FDCE \ST TR DONE A0
Header1,5[4:0] = CFEB_DAV[CFEB5:1], 2 repeats \ > *DDU Compare Tosether* a STAT_CODE [oo-spmnvo |, o[ BAD Fw o '.@EIDM.
Header1[9:5] = CFEB_CLCT[CFEBS5:1], 1 repeat / P g L GOODDAT e
L1AN[23:0] = HDR3[11:0],HDR2[11:0] >> *DDU Compare* | Zirw mobE| ™ tocx N AR XTRA_IST TR BAD TRAIL
..... >> *DDU Compare* 2BAD FW RST BOE —— TBAD OND TR ) - DADTRAIL,
OR2
THE OHIO STATE UNIVERSITY "™ Stage 2 Logic: WC/CRC Accumulators o "RG0 2 proteet D785C
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A | B | C |

FDI5CE Verifies that the 3rd-to-last GoodData word fi h FIFQ WRONGTMP_TR FDCE
erilies a € T 0-las’ 00 ata wor Trom eac
DOUT([14:0] D[14:0] is a CRC Check and the check is OK| | This is AGE4 Function! MISS TRG TRAIL LIE LOST IN_EVENT
COMP CRC COMP16 CRC END ERR %§CP£ . TBADCTRLWORD D Q
L TFIRST ERR CE
m L € ar Alls:0) LDMB CRC ERR CRC_ERROR ‘-[ D Q #LRICRC E OR4 meLl ¢ ok
LNEW DMB v A Deadline is DMBENR | AADeadline is OEfrail-1 g RSTBOE
o e G — DMBEND+2 FDCE
B[15:0] /\A/\Tlmed to DMBEND-I RST BOE _ E-COde+3 b ° LOST IN DATA
. ~Dr LDDAD CTRL WORD .
CRC[14:0] JCRC ERRORDQ CRC_ERRO} .—CCLK
COMP_CRC | . . . FD CLR
" ok This CFEB CRC result is a STAGE3 Function!! eRST
CIR CHECK CRC .COMP CRC b Q COMP CRCH. OR2,

LNEW DMB

MAtimed to E-code+2/DMBEND+1

LID: Watch for mis-sequenced control words

COMP _CRC
LGOODDAT-A
A .

AND2 “timed to E-code-1 CLK

[l

C

FDCE set DMBGI’I‘ FDCE mFIRST HDR FIRST HDR TFIRSTDATERRg

LERROR_WORD o [ .| ScA ovFL [ JJLsca ovrL " wESLAL o
CFEB/DMB Comparisons and Error Check3 Rt - e
> B—)cC
counts for SCA OVFL too: ¢ o ¢ on = EDCE
%‘ la LERROR WORD COUNT SAMP w LNENDHE Page 13 w108 LGOODDAT mCIRL WoRD | o _TBADCTRLWORD g
Z| % CHECK CRC B[5 1 0] CRCI15_52 CHECK CTRLWORD B
Z - CHECK CRC LGOODDAT-A : bis10) LDODATA ax 1
g 18 o ; NEXTCRC[14:0] a2 ¢
g p- BUFT15 CRCIN[14:0] FD15CE NEXTCRC[ 14:0}— — GRST ‘ FDCE
i: \‘é NEXTCRC[14:0] AN . CRC[14:0] LGOODDAT mBAD HDR WORD b o TBAD FWg
g’.“ “E TRG TRAIL DONE CRC ACCUM CLK ’ —RST LFW_MODE CHECEEY pge e
g g LGOODDAT-A - ¢ e nE e
> AND2 LNEW DMB .RST EOE :
AAA Compare CFEB word 25 to this CRCM™A i .
Load Zero on CRC when LWC loads ONE p Latched Voted Special Bit Decode
. 1 1 — =+
CFEB CRC Checks Done for this FIFO? Last non-control word S.B. CRC Timed with LgoodDat=GoodDat+1
check. Verify that multiple of 8 /16 CRC Checks are done if CFEB data present. LtrgTrail: bits 1,27,43==1 for TMB
CB16CE S =0 for ALCT
mCOMP CRC : CRC ONT 16A LVBIS LVBIS
QU150 - CRC_CNT 160K LVB14 8 LVB14 C
COUNT SAMP | cko CRC CNTog CRC CNT 16B Wj LONE_WORD WD STAT_CODE
CLK . . RC oNro - = =
" e acorg CRC CNT 16A T LVBI2 LVB12
u LNEW DMB oo : R —— Sl | LVBIS o 9 LVBIS w1y
“oid . CEET I -
FDCE AND2 SCA OVFL._  ANDBI % > FIRST HDR % ) OLD LTRG TRAIL g
.TRG TRAIL DONE b Q CFEB DATA PRESENT re oo = L] W W
LGOODDAT-A cE DMBEND CRC END ER - SOP4B2B . AA " 0
T 3 Ry  mCRCONTI e timed to E-code+1/DMBEND LVBIS | LVBI5
mCLK < mSCA OVFL = ‘CR‘(, ‘(,NT 8A CRC CNT SOK WD“BZ Wmm
CRC_CNT 8B | LSECOND HD L2ND TRAIL
w LNEW TEDME 7 T SIGy C LVB14 D—P‘- LVBI13
o ‘ LVBI2 - LVBI2 E-code+1/DMBENDAMA
% D Q CRC E\ID OK 4 / LVBI15  snoam B LVBIS5  anpasi F
m=UO0DPALA timed to E-code+1/DMBEND"* LVBI12 LVB14
s ——c | The last LGoodDat-A from each DMB (]ust before DMBEND) should LVBI3 jw LVB13 DMI
LNEW DMB be a CheckCRC unless there was no CFEB data. LVBI4 LVBI2
AAE-codet? Otherwise set CRC _Error. ANDIBI ANDS
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Need to deserialize b13 i m 1st sample for *EACH CFEB* and compare to Hdr2d!

FDCE SRECE
DOUTI3

M > o LDI3 SET -W N .
LD LCT TIME CFEB BI3 LCT SAMPLE PHASE[0:7]

OR2 L y . QI7:0] .
S GNP Qe " L pe—— LD LELIME e Engode to 3 bits + Phase (0), compare to Hdr2d[11-8], can be +/- 1?
wNEW CFEB ] wlvcs ) B Then what if 2 LCTs are set (overlap)? Encode the lowest bit or SKIP IT.
FDCE OR2 NEW_CFEB LCT SAMPLE PHASEL
CHECK C R IST-SAMPLE-DONE LCT SAMPLE PHASE3
CFEB_LCT SYNCI
LWC=25 1o ON for CFEB LWC =2,3,5,6,8,9,11,12,14/15,17,18,20,21,23,24: wicr savrL riiases
¢ an . SelyReset at LWC =25 or LVBJ5 TRG TRAIL DONE LCT SAMPLE PHASE?
. LWC LD FDPE LWC LD L
gNEW CFEB 77 —— — FDCE wLGOODDAT-A CFEB B13 LCT SAMPLE PHASE2
THIRDO b THIRD2 b THIRDI > * rHIRDD 3—' LCT SAMPLE PHASE3 ]
| y— CFEB LCT SYNC2
GOODDAT-A | . GOODDAT-A | . GOODDAT-A | IST-SAMPLE-DONE - LCT SAMPLE PHASE6
aCLK . wCLK . wCLK . AND4BI LCT SAMPLE PHASE7
gLVC LD M{L\ LCT SAMPLE PHASE4
FDCE | ST-SAMPLE-DONE LCT SAMPLE PHASES ]
DOUTI3 OVOTE3 CORIGFLAG 8-CFEB-SAMPLES LT SAMPLE PHASES CFEB LCT SYNC3
DOUT29 |- vOTE b Q
DOUT4S |1 CFEB BI3 | AND2BI LCT SAMPLE PHASE7
ICLKi C CIR 16-CFEB-SAMPLES CFEB LCT SYNCO CFEBiLCTisYNC[:;O]
CB4CE 3-CFEB-SAMPLES NEW CFEB R CB4CEBUS
CRC-CNTO FDRE CFEB_CNT[3 10] FD
QU CRC-CNTI \ END8CFEB-1 Q3:0] L] LNEW _DMB LNEW_CFEB
Ql - END CFEB-1 | o|_END CFEB_| cro L g END CFEB_| o|__LEND CFEB ) .
@ CHRECRE2 SAMPLE CNT | CLK . 1| CFEB CNT OVFLg or
@l crean - : = N CLK
N ANDSBI L — LNEW DM B—pc
CEO —— |6.CFEB-SAMPLES NEW CFEB R mnEV DME ]
: | WA CCTERSAMPLES, wNEW CFEB ] COMP4BUS
.CR(_-CNTO )
LNEW_DMB NEW_CFEB = CRC-CNT1 END16CFEB- #CFEB—LCT—SYNC[?,O] ¥
END_CFEB L AL30) FDCE
o% » eom | r - SYNCHOMATCH 5 > OVLP LOOP LOVLP
CRC-CNT3 .
% post aicoooDATA |
OR2B1
CLK
ReCheCk Later--> TRG TRAIL DONE"" C ax
CFEB LCT SYNCI3:0 COMP4BUS NEW CFER PREP_CFEB
May need a programmable offset... s, app4 BUs CTEB LCTSYRCI:0)
DOUT[59:56] DMB_LCT SYNC[3:0] 1o |_SYNC+IMATCH D DMB_CFEB_SYNCERR
— DMB+LSYNC[3:0) |
mCLK Lo e “IRG TRAIL DONE
LNEW DMB DMBRX SPWD ERR
FDCE FDCE COMP4BUS AND2B1
COMP CRGg! |, IST-COMP-DONE | 2COMP-DONE g g ADD4 BUS CFEB_LCT_SYNC[3:0] FDCE
oM cre+l ¢ i FDCE
CE CE - ~ b Q
CLK CLK DMB_LCT SYNC[3:0] rq [ SYNC-IMATCH GOOD CFEB SAMPLE
———pC ——)cC b Q CE
CLR CLR 8-STRIPS-DONE cE CLK ¢
aLNEW CFEB gLNEW CFEB T B3:0) " . CLR
. pNEW_CEE g LNEW DMB

only check L1A for 1st 2 samples™™*

DISABLED' ——> WR o DMB_CFEB_SYNC_ERR

known for DDUtr-1
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A GND_| B ‘ ;

C [
; “T[6: SR8CLE COMP4BUS F A : ;
e S SUM_CFEBDAV60) CFEB_CNT[3:0] Outside: Single & Crit errs havecone extra clock delay!
SLI _ FDCE
DMB_CFEBDAV*7anpz, , DI70] GOOD_CFEB CNT 2™*' _CRC _ERROR CFEB_CNT ERR
Z,|[_SUM CFEBDAV7 CB4CEBUS EQ n D QAR
SHET CFEBDAV[7:0] CFEBDAV_CNT[3:0] g2ND_TRAIL \ GOOD DMB CHK | I%névlvrll\lf%E-co /e
Q[7:0] Q[3:0] B[3:0]
FD7CE gC00D 2ND HDR |/ SHFT_CFEBDAVS w 000D IST DR mCLE e CLR se CRle-l-rr- 2

SUM_CFEBDAV[6:0] LSUM_CFEBDAV[6:0] ) FDCE m ENEW TEDMB™ 7 Set err:

LSECOND HDR ) . .CFEB LIA ERRT b Q LCFEB LIA ERR n

aCLK | mCLE | s x| SR4RE 256 LCTxL1A: should Really never happen
CLR =t e
NEW_DMB_RS w [NEWDMB_—T7QRARE 32 LCTxL1A: should never happen? RST o FD nCRCOK 1, w %BO\IOTE} k?;fﬁlioiu%;mde
CRC OK | | » | CFEBAFULO votEs | known for E-code wSHECKCRC . wom— o or | CFEBFULL B VOTH u
CHECK CRC m* Z. mg? VoTil_CFEB LIA AFUL gLCOODDAT-A "\ CE CFEBFFUL-1| | o| CE_CFEBFUL | o2 | CFEBFUL2 B2

mCHECK CRC .
mLGOODDAT-A "\ CE CFEBAFUL-| o LCE CFEBAFUL «lcrEBarl —m FMMwarn later? .%Smm CLK ne r O

DOUT32 - e CLK | . - Page 41 CLOSE LIA " LNEW_CFEB FMMerror later?

3 mCLK o § )
.LNEW CFEB RST CFEB LI1ERR . . .
2COMP-DON FD6CE COMP6 sr4REset SINGerr  voting this fails for Close L1As
:@wﬁ DOUT[43:38] CFEB_LIA[5:0] ZCRC OK [ Terepripro [ voTEs | known for E-code
) ' . = AT IND-COMP-DONEINS | crEBLIERI B0 VOTH_CFEB LIA ERR <<-really 1st 2 sample check
TTIA COMP CRC | e arcrs | DOV CEER AT ol b2 t CRITerr (sync)

onl CheCk LlA lf no OVFL/\/\/!T - £q | DDU_CFEB_MATCH DDU_CFEB MATCH | .. o2 | CFEBLIER? B2 se

y FDCE e S L1ANJ5:0] o COMP_CRC+ mCLK b el DMB_FULL([14:0] DMB-FULL

s S P |
JglST-SAMPLE-DONE RST CFEB LIER

.w%ﬁ CFEB_OVF[ w-NEW CFEB———]

"1st 2 CFEB samples should always have good LIA#  ous
DMB7WARN[14:O]P5BUFTOR

CLK . known for E-code+1 DLI0] . )
- CLR FD15R15E Put in DDU Trail, known for DDUtr-1 Page| 11 for DMB_DAV-LCT mismatch:
m LNEW CFEB —— 7 — FD DMB_ WARN[14:0] L2DMB RD[14:0] INVI5 L2DMB_RD[14:0] DMB WARN SET FDCE
DMB_WARN FB[14:0] T(14:0] L DOUT39 DDOUT39
LGOOD_IST TR| LLGOOD 1ST TR L2DMB_RD[14:0 ) 'GOODDAT b Q u
B " "OMMON ™ -
DMB-AFUL-0_ set DMBwarn, req. CRC k|
RST[14:0] 15S0P3COMBI R

Duplicate in INFPGA! o LINEW TEDME]
Disabled most DMB checks in FILLed/Offset case

L2DMB_RD[14:0] CLR WARN[14:0]
] _ .

DMB-AFUL-0

| — .
o s o, Clear DMBwam, req. €RC oy g s Require good DMB CRC for these checks: |
known for E-code+1 w; "\ DMB MM WARN o set FMM Warn Timeout, WARN set, WARN clear — .
o as  To FMM, known for DDUtr-1 DOUT[63:0] | CRC?2.64 ro1scg put in DDU Hdr
. ] mm(ﬁ:o] . DMB FULL[14:0
LIST TRAIL LLIST TRAIL Assume bit-swap is _NOT_ needed.... pp22CE - CRC[21:0 NDCRC[21:0] : = [2-al
° N DCRCIN[21:0] SCRCI 0 DMB-FFUL | .
C[21:0] - - CLK 5
nCLE NDCRCZI0) IUBUSUI%[JZ]:D wLGOODDAT | ¢, —RST f[l;/ll\jBFiE‘lI{LCOERR e CLR known for bﬁbtr—z
. - CLK . RST :
— e Page 14 oo RD(140) take no action
COMP DCRC |, RST § ) FDRE Reset at Ecode+2 =
o _ Compare 2nd DMB Trail to this CRC™* o DCRC ERR | LDMB_CRC_ERR
- . COMP22 Y mCOMP DCRC_| ‘ AMAKnown for E-code+1 FDC
Load DCRC with ZERO on DMB 2nd Trail"" DDAT[21:0] LK c ] . ] .
DOUT[42:32BUF11 DDAT[10:0] I DCRC[0:21] I A mE D TRALL NP DA o EMEECh
. . —— EQ DCRC_OK m ENEW DMB oo
DOUT[58:48BUF11 DDAT[21:11]] DCRC[21.0] L . meE e
[ L [ ] B Acompare when 2nd DMB Trail is received™ L a*
mRST BOE 7
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Check for Problems in DMB header/trailer & set DMBerr register CSC "Reset Needed" register

SUM_ERR_UPD[14:0]

DMB_RDJ[14:0] LDMB_RD[14:0] L2DMB_RDJ[14:0]

Beginning Timed to STAGE5==L6REN, Good up to & including E-code+1 @STAGE2
CFEB LIA ERR  <<--goes to DDUsync

mo1sce put in DDU Trail

M Beginning Timed to STAGE4==L5REN § CE LSUM_ERR[14:0]

AGood up to & including E-code @STAGE2

Page 42 SUM_DMB
IMB(Y orer Stav%fv3 LCT-ERR LVDAV-LCT-ERR o L2VDAV-LCT-ERR, * Wt
2 oouts 2 vors ACLR_|, | LDAICREW |, | Npavicr t CRITerr x
Sta DOUT7 | GOOD 2ND HDR | . Stage4 g [%_er L2DMB_RD[14:0]
DMB_MO' P[s 0] wt000 1,’3ST PR JANDCOM nCK b mCK e known for -cod£+1 _
. Sl }7 ) ] :
DMB CFEBSIe:0] ORCOM COMP?7 gRST_DAVLCT T g LNEW_TFDM o DISABLED! -->aDMB CFEB SYNC ERR A/\ABrlng to VME-JTAG Reg?
7XOR2 v AMRemove SInkWLENn? SCA OVFly g LVDAV-LCT-ERR
DOUT[38:32] FD7CE - somain Staged: 9-code+2Known for Efcode+1——>>>.7. LDMB_CRC ERR known for DDUtr-2==E-code+1

.GOOD 1ST HDR CE

CLK

DMB MOVLP4 i \_SUM SUM

DMB DAV-LCT MATC LI
] pree— Not voted so not critical: sumomeere-t | set DMBerr FDCE set SINGerr ./
- DMB DAV-LCT MATCH ERR FDC CFEBLIER( DMB LDMB_ERR
B[6:0] @ DMB DAV-LCT MISMATCH = D R N —
mCLK |

JCLE L . oL_Lsum AMHeld until EOE
CLR DMB_MOVLP[4:0] | DMB_MOVLP[3:0] SUM MOVLP CFEB CNT ERR :
NEW _DMB RS FDSCE Stage4 COMP6 or3 CLK -] C o
B—)cC
DOUT[41:37] DMB_MOVLP[4:0]  DMB LI1A TR[S: OR4_BUS i o wRSTBOE 7
_ . g MWBNEW TFDME
20
KILL CFEB ANDIBL mCLK b set DMBerr EQ w“ﬂ DMB _LIERR mE L ) CSC_LIERR
W " ar knowr_l for DD Utr.—2 LIAN[5:0] | gLGOOD IST TR ) : > 2
F— | e wtoooooar | Qutside: Single & Crit errs have one extra clock delay!
'—h . . . FD6CE COMP DCRC+1
o DOUTS3 DAV-LCT-ERR | o[ _DMB DAV-LCT MISMATCH, DOUT[5:0] DMB_LIA_TR[5:0] pCOMP DCRCH
pout?_/—~ LISECOND HDR |, DMB_MOVLP[6:0 J_ wDMB WARN SET DMB-AFUL-B
= ‘. o1 ' | [6:0] GOOD_IST TRAIL | . a0l LDMB_CRC_ERR DMB-AFUL0
KILL CFEB Cax H IN[6:0] ) CFEB HALF FULL mCLK b gCOMP DCRC+1 aosknown for E-code+1 B
‘ , . )
:@%‘ DOUT39 VBt DINS ox DMB-AFUL-] DMB-AFUL-A NoR2
or2 DOUT38 | ALCU""”.M% = LM .LDMB CRC_ERR LONEW DMB FDSEk Set at E-code+2
» 2290 | p_‘ 0
FDSCE DOUT37 LIPIPE WARN DM AFUL Lonew pmB FDPE AND3B2 nown for DDUtr-1
DOUT[7:0] DMB_LIA_HDR[7:0] ™ ANDS GOOD 1ST TRAIL . known for E-code DMB-AFUL-0 s DMB-AFUL
— g — MNBOUT[58:52] MBTIVED » ™ | DMB-AFUL v °MNo Load ™
g IRSTHDR | not used for checks here ———————— “FEB timeout GOOD-IST-TR+ | . FMMwarn. re q CRC o 1°
e CLr oai622] D OR7BUS  DMBTIMEL CLK | . set DMBWE,II"II ' T
—— e
NEW DMB RS e - gCOMP DCRC:+1
DOUT40 ; known for E-code+
DINT DMBTIMES g . FMMerror, req,. g
G0ODDAT M sieon FD4CEBUS t INGerr & CRITerr ./ FDRE
sors FDRE DA TivEouT(s ) " SUM-DMB-ERR-[ SUM-DMB-ERR
S > e ——————m
FIRST HDR GOOD_IST HDR |~ LGoop_isT kDR, wOCOD ISTIRAL |, set DMBerr Z— known for E-code . '\ Held until [2newDMB
DVRX _SPWD_ER| Q CLK | CIK nown for DDUtr-1
FIRST HDR | DOUT10 DMBEULLS L . UM-DMB-ERR-1 e Rst at E+2
AND2BI CLK LINEW TFDM! e known for E-code+1 T Only goes to Eral5
AR R o COMP DCRC+1 |\ SUM-DMB-ERR-0 u RST _BOE
@ NEW DMB RST g LDMB_FUL TRI [ DMBFULL? .LDMB CRC ERR LIST TRAIL FDCE
FDRE Lo

LSECOND_HDR

DVRX SPWD ER GOOD 2ND HDR 5 o LGOOD 2ND HDR - .
AND2BI .% CE giRN)?nglj]?Ll; GOOD2ND TR _‘
B—)cC CLK c

R AND2BI

u LNEW DMB CLR
L2NEW DMB

GOOD _IST TRAIL LGOOD _IST TR
AND3BI DVRX SPWD ERI LIST TRAIL | o
DMB_FFUL[715] DMB-FFUL-0 AND2BI = e
D—. wCLK L
M Held Permanently at DMB CLR

Set DMBqu OR3_BUS known for DDUtr-2 LNEW DMB
“Not verifiable so not critical™

[TITLE
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A [ B C I D

. 2ND TMB TR FDCE
. TRG_TRAIL PROB-1
Trigger CRC Check Control: assume that TMB comes after ALCT! mop arcr ) OMGTRALROBL) T o
DR S, ERR, BV SPVD ER Mnaffects L1A check: DoTMB, 1st TMB/1st ALCT e pDVRX SPWD ERR |
= u - TMB_TRAIL DONE-1 . [#1S10. S
INV - -
TMB_DAV Page 41 FDCE 2ND_HDR DONE may\sgoﬁgsT%Bh/lEs ALCT-Tr gLNEW_TFDM T
N VOTE3 FDC LGOODDAT -
DOUT42 || VIME - LLVT FB | o[ HLVT
DIN42 VOTE b 0 . ALCT TRAIL DONE
[FEDLM LSECOND HDR| . g AL DORE S .
 DINIO ) T IMB TRAIL DONE.| ANDISI Check for "wrong" or missed trg board end:
- . -
RST mEE e or RsT CLR TMB_TRAIL DONE D TVB TR FDCE
T gKILLTMB \ O\ RST LVT I L a2ND_HDR_DONE R o BAD_TRG TRAIL g
TF SIG FDCE gLGOODDAT MISS TRG TRAIL i
ALCTDAY e ors FDC ALCT TRAIL DONE-1 anps CLK N
pourtss | VOTE3 LLVA FB HLVA S — oRd =
DING_ |0 ot VALCT |, oLVA LSECOND HDR| ’ ¢ . ]3UF16 . MALCT TRAIL DONE 2ND ALCT TR RST BOE T
= DR o o DOUT]63:48B UL DTROI4S:63F ™ o, o pon wRST BOE ]
= ast CLK | . o . DOUT[47:32 ='> ODTRG[32:47 mLGOODDAT | FDC LCFEBLI1ERR
.—'? RST ) CFEBLIERR
T gKILLALCT RST LVA ] e DOUT[3 1:16]3 16DTRG[16:31 e CFEBLIERO D Q
.TF SIG #/ AND3B2 DOUT[630] » DTRG[630] OR2
o DOUT][15:01BUFI6 DTRG[0:15] mCK e Reset at BOE
W FDC .KILL TMB > CLR
DIN43 | -  2ND_HDR DONE FDCE aRST BOE
mDINZ7 vor—ATSW i, ATSWITCH @ALCT TRAIL DONE
IME; TMB-SWITCH TMB_TRAIL DON DO TMB |, ofERO T \—'V\ FDC
mCLK L = - L UL B tel mLGOODDAT | m LYDAV-LCT-ER| MOVLP DAV ERR | o LMOVLP DAV ERR
CLR 0 CLK LSUM
SPWD _ER mCLK | J
.RST DVRX AND4B2 CLR DMB CRIT ERRSOP}BIA CLK R t at BOE,)
AAA . . . foa AAA  mKILL ALCT ALCT-SWITCH o RST LVT OR3 e eset a !
Determine if Trig Trail is ALCT or TMB TSWITCH L] FDC START RST LeTpAVMOVE—
TMB-SWITCH EDCE AND3B3 g Ao wLSECOND HDR o | LSECOND HDR+1 g aRST
TMB TRAIL DgNE-] o|_TMB TRAIL DONE TRG TRAIL DONE g FDR
. cE J s ¢ ar DCRC OK GOOD DCRC b 0 LDMB _CRC OK
SOP4BI mCE e . O AA'fKnown for E-code+1 '
N QLNEW TEDM o 2ND HDR DONE FDCE e—— aCLK Lo means "last DMB CRC was OK

]
R
FDCE mILL ALCT DO_ALCT |, o LDO_AL .LSEW RST DMBCRCOK I
I o [ _ALCT TRAIL DONE mLGOODDAT | .RST—‘L/ Reset at BOE... FDCE

ALCT TRAIL

- AND3B2 mCLK Lo SUM-DMB-ERR-0 o o -|PMB CRIT_ERR
“ wCLK < RST LVA CLR W DMB CRIT ERR- - F c
o1 DDA o oo Set RS o e
LSECOND_HDR| | 0 BRD_DAV0 NV TRG TRAIL PROB Pace 14
Lok w; ) BRDDAVS g LivDAVALCT-ERR DTRG[63:0] | CRe2264 [E-code+2==DDUtr-1==Stage6? CHECK™
.RST—CILR AMAall Brdfl))mABUS good at L2ndHdr+1424 "F D22CE

TCRC[21:0]

TCRCIN[21:0]

ANDANDANDANDANDANDANDANDANDANDAND

D210l (a1
NTCRCJ[21:0] Q@10 -
10BUSE21:0] 2ND HDR DONE CLK FDCE
: muser " gloooppar | TORCACCUM - ¢ ) LCFEB CNT ERR_
o 2ND HDR DONE RST TCRC
TZ[21:0] COMP TCRC Anp2 " 20 el Reset at BOE?
) E ) Compare ALCT/TMB trail to this CRC M ©ax
Load TCRC with ZERO on ALCT/TMB trail™4 S
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A | B | C D
b . RST FDCE
Trigger Comparisons and Error Checks Tuwr s moce, FDCE T .HTMB WCER
FDI2CE COMPI2 plveis we ERR TMB WCERR |, o LTMB_WCERR o o
DOUT[43:32] TRG_L1A[11:0] Ao LLTRG HDR oxs  FDRE 2 glDOTMB | Reset at BOE <LK ¢
LTRG HDR 1RG LIOK LGOODDAT-A )LTRG HDRHT R o[LLTRG HDR+1 g [ S RST 2
CLK | . Q—— LLTRG_HDR+1 . RST BOE ar
- CLR L1AN[11:0] - A:Nmm CLK . R FDCE
LREW TEDME . R FDCE ) [HALCT_WCERR
w RO CLRHL ] - ALCT WCERR | o[ LALCT_WCERR .-[ ce
FDI12CE or2 mtDO ALCT |, Reset at BOE =K ¢
DOUT[27:16] TRG BXN[11:0] [0 S RST .
CLR I—‘
wLTRG HDR | @RST BOE LTMB CRCERR
mCLK LTMB_WCERR LALCT CRCERR LTRG_CRCERR
cu LALCT WCERR LTRG WCE
LNEW TFDMB OR2
oR2 FDCE
FDCE b 0 HTMB CRCERE
TMB_CRCERR LTMB CRCERR
aTCRC ERR P Q — e
o LR ke ce Resetat BOE <& ¢
COMP_TCRC+1 .CLK c RST CLR
LDO TMB RST BOE CLR e
gRST BOE
AND2 FDCE
FDCE Ri N o[HALCT CRCERR
DOUTSS . ALCT CRCERR| | 0 LALCT_CRCER o
N TRG_WCHI_OK TCRC_ERR L 4 CLK-
LWCS . o CKACRC | cp Reset at BOE w=—c
e DOUT[49:48] COMP_TCRC+1 aCLK L. RST LR
COMPS DOUT48 LDO _ALCT RST BOE CLR L
DOUT[5750] FDRE DOUT49 WC_BAD AND2 -—‘
TRG WC OK | o WC ERR S FDCE
w0 | TRG WC OK gLTRG TRAIL | " ors " FDCE -M‘% b o [LXTRA_IST HDR
LWC[7:0] oo gOLK =TRG wordcount error LONE WORDy [, | LLONEWORD ,  — Reset at BOE
o LNEW_DMB RST WC ER| ' E cE Reset at BOE = ¢ o
LTRG HDR aCLK . gRST BOE
. OR2 . b b b CLR
5 : 1 This result is a STAGE3 Function!! FDCE
TRG WC counts 16-bit words: div 4! WRST BOE XTRA_2ND DN [LXTRA_2ND_HD
FD22CE E cE Reset at BOE
TDAT[21:0] TRGD[21:0] el S Ve
COMP_TCRC RST BOE T
CLK A[21:0] FDCE
DOUT[26:16FUF11 TDAT[10:0] RST BOE wo TCRC OK {>O TCRC ERR. IM—% D Qw
NV CE Reset at BOE
DOUT[42:32BUFLL TDAT[21:11] 10l K
: . RST BOE ——
TCRC[0:21] TRGC[21:0] ., EDCE
COMP_TCRC .
ok < gLTRG TRAIL COMP TCRC |, o|_COMP TCRC+ 1y Iwﬁ D o[ LBAD_2ND TRy
mCLK L. or CE Reset at BOE
RST BOE CLK e e
AN hen TMB Trail is received™~ BT BOE —
compare when rail 1s receive RST BOE =
THE OHIO STATE UNIVERSITY "™ Stage 2 Logic: Trigger Error Checks F JRG PARENT PAGE 2 proeet D785C
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Controller PATE - FFILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 10-3-2007_15:07 STAGE2 .8 12G




A [
T . E R . t TTMB_LIERR FDC ERC[15:0]
HTMB ERR
rigger Error Registers FTRG LIERR 1TRG LiERE . o I
D Q @HMISS TMB_TRAIL BUF erct P
FDCE CLK o1 IMB WCERR [br e e
FDCE HMISS TMB_TRAIL soraezB C o g1 TMB _CRCERR [<BUr g e
D Q LNEW DMB BUF )
iss 1 TR MISSED ‘TMB TRALL ‘ w [NEWDMB was LDO_TMB _utmB L1ERR eres Jfp
MISS TRG TRAIL D Q P CE FDC #NEW*g LIND TMB TR BUF  gres B
OR2 CLK C_E = R FDCE TTMB LIERR b o IMB LIERRFI g “TMB TRAIL DONE BUF  pres D
LDO TMB| = ¢ ar BT @ TRG LIOK TRG LIOK | o **NEW*%DMB CRIT ERR [<BF _ prer flp
RST BOE W TMB LICHK . CLK BUF
FDCE D Q HMISS ALCT TRAIL ¢ CLR .—‘ HMISS ALCT TRAIL BUF ERCY P
TMB TRAIL DONE-1 Miss A TR | o[ MISSED ALCT TRALL _I . w LNEW DMB .HALCT WCERR K8UF oo b
gMISS TRG TRAIL o wCLK . —— TRIG_L1ER GHALCT_CRCERR<EF e ffr
OR3 CLK . CLR BUF
LDO fALCJ S &RST TRGLIOK |, o |_TALCT LiERR ¢ 0% FDC was LDO_ALCT _naLCT LIERR erci2 llp
T LIERR aRST BOE - ALCT LICHK |, , o LALCT LIERR+1 **NEW** o LOND ALCT TR [BYF ez fin
BUF .
T LIER FB FDCE FDCE = CIK . gALCT_TRAIL DONE ercia liD
:TRG HIOK i LTMB LIERRg HTMB_LIERR Cax sCLK Lo wLTRG ERR <07 pifhs
LDO TMB orzs1 IMB LICHK D Q D Q2 =" FDCE LNEW DMB CIR .DMB TIMEOUT3 BUF
:@DT C: LK L] C: 2ND TMB TR o o|L2ND TMB TR g FDCE p LNEW DMB %z TMB-TIMEOUT
AND2 " CLR " CLR E CcE OND_ALCT T 5 o[ L2ND ALCT TRy W
RST BOE RST CLK . = T 20 o
© ar ¢ DMB_TIMEOUT2  ANDdB2
LTMB LI1ERR LTRG LIE RST BOE .CLK c | —
LALCT LIERR CLR g COMP DCRET1 | ALCT-TIMEOUT
LALCT LIERR gRST_BOE LDMB CRC ERR
A LIER FB FDCE orz  FDCE pDMB CRC ERR
TRG LIOK CHECK 2ND TR TF_SIG+1
- (O
LDO ALCTow®: 5 o[ LALCT LIERRS | o [HALCT LIERR O
e aCLK Lo aCLK Lo WAIT 2ND_TR FDCE
CLR CLR MISS TRG TRAIL
gRST_BOE aRST TTMB_ERR-1 o TTMB_ERR-0
' SOP4B2B ’ ¢ .w CE
TMB/ALCT need Err Reg's for CSC/EVT sk L ReTE
CLR - TMB-SUM
CRC: Evt WC: Evt Llerr: Evt LNEW DMB FDCE LNEW TFDMB— 7] -
TMBerr: CSC&Evt ALCTerr: CSC&Evt LTMB LIERR g TCRC ERR > o TTMB_CRCERR
TMB-TIMEOUT
LALCT LIERR TMB ERR - KTIRC o ]
wCLK c TMB-FUL DMB FFULS5
ALCT ERR CLR oxs LDMB CRC ERR TMB-FUL g
@LNEW TFDM TF SIG+1
vce OR4 -
FDCE FDCE AND3B2 TALCT ERR
OR4
LALCT_ERR HALCT ERR TMB TRAIL DONE-I FDCE
TALCT ERR :E N TALCT ERR E’E N MISS TRG TRAIL TALCT ERR-1_| 0 TALCT ERR-0
Reset at BOEgcLk c mCLK c wlDO ALCT |
CLR CLR LALCT ERR s mCLK ¢
.RSTchcOE .RSTvcc .LTMB ERR LTRG ERR . FDCE LNEW TFDM: CLR ALCT-SUM
wLNEW TFDMB— 7]
FDCE FDCE Iw'L/ TCRC_ERR TALCT CRCERR o
mICRC ERR |
b o LTMB_ERR _ 5 o HTMB_ERR ors T R EppT——
m [TMB ERR | w [TMB ERR | CLK * ~ \LCT-FUL DMB_FFUL6
———c | = |
Reset at BOF'L c K . CLR OR3 LDMB CRC_ERR ALCT-FUL
CLR CLR mLNEW TEDM =
RST BOE RST TF SIG+1
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B [

c [

D

WC24

STATUS[31:0]
EvtStat 4

Reserved 4 4BITO

—6 for Empty Events!
WC[23:16]

TF/SP detection
[

L1As within 500ns &L
CLOSE LIA

STATUS[15:12]

RESERVED TRAIL[15:12]

WC[15:0]

WC[23:0]

C_TRAIL[59:56]

ERR C TRAIL59

m LTF_SIG BUF ¢ tramLss
BUF
o

C_TRAILS7

C TRAIL56

aNp  aNod
vee | vee

BUF

OD[11:8]

O0xFFFF

Reserved undef 4 (xCODH
OLD_C TRAIL[59:56]
I wwa ] EOE4, 0xA BUFE4BUS
> Memue | C TRAIL[63:60] OD[63:60]
C TRAIL63

0x8000

L16BITFF ¢ TR[47:32]

16BIT80 ¢ TR[15:0]

OD[47:32]

BUFE16
E

OD[15:0]

0x0001 |0x0001]

DMB_FULL[14:0]

2 <
Z||-bus FuLLis B DMB FULL{15:0]

OETRAIL+1
16BITCODI+TR[15:0]

BUFE16
E

OD[31:16]

16BITCODE+TR[47:32]

OD[47:32]

OD[63:48]

BOE Status info C_THREE[15:8]
DMBDAV/[14:0]

’ OD[47:32
- [ ]

BUFEI16
E
>

OD[15:0]

m OEHDRI {> OD64 - 0OD64
OEHDR3 BUF 0oD65
EHDR3TR D65 EHDR3
OETRAL ° BUFE4BUS ™0 RBUFO . 0 BUFE4BUS
-
TTS-Stat 4 mmsmaoi) ODI7:4] Active DMB count 4m2MBCNTI3:01® - OD[3:0]

B
BUFES
OD[15:8]

BUFE 16

2 ool DMBDAV(15:0] - OD[31:16]

Active DMBs 15
OSTAT[15:0]

BUFE16
b 0D[47:32]

LDMBLIVE[14:0 BUFE16
J 'LDMBLWEIS LDMBLIVE[5:0 OD[63-43]

Live DMB Fibers 15

OEHDRI1 OE SLINK CTRL BUFE4BUS OD[650]
FD FDi FDi -
m OEHDRI @ LDO_HDR < Stage3 S Stage4 < Stages m 4BITO ¢ ONE[3:0] - ODI[3:0]
DM b o OEHDRI | o OEHDR2 | o OEHDR3 o 0x0 -
m CLHDR2 OEH . 4-bit S-Link ctrl—"" " OEHDRI BUFF4BUS
AND2BI
o mCLK ¢ mCLK . mCLK c 4BIT7 C ONE[7:4] OD[7:4]
CLR CLR CLR FOV
FDCE  _ RST BOE ] m RST BOE ] m RST BOE DDU PCB Version B FEl )
OEHDR3 OEDATA .
OEHDR3 2  p Qb———2 0 OEHDR[3:1] SOURCE _ID[11:0] MUX2_12B| C ONE 198 OD 19 8
_DONE OED @ Stagez OEHDRI Qo - L ] - \ L )
CLK OEHDR2 e 12B 2F8 10BUS[11:0] SourcelD 12 BU FE
OR2 o C R OEHDR3 WEN-1 . HSR( _TF[11:0] BUs{ 110 BXN[11:0] E OD[31:20]
m RST BOE 7 BXid12 : .
. was Xilinx ISE Version d62hAAA TF CRATE|. |
_ SR4CE LGOODDAT . WEN DAT TF-DDU id=760=2f8h: not Fxx or lgxui E;RL LV1i d2 4 e—— BUFE24
LDONE| | 0| _OETRAIL-2 Stage3 e E-code+2 OEDATA ‘o CEHDRI 1 AN[23:0] E ODI[55:32]
o LoEmaL 1 Staged’ == E-code+3 2 KBIT-1 ~my EVT_CNT[23:0) > '
Cl e o 0L g T Y p—— 2 | NOT HDR3 LIAN[3:0] BUFE4BUS
mCLK | o | OETRAIL+1g OEDEFAULT OETRAIL 4BIT0 C_ONE[59:56] & ] OD[59:56]
CLR LDONE TRAIL ENBy OE DO EVTtyp4: undefined . .
miST EOE 7 wL2OME oer | e OEDATA E-DOUT BUFE16 P ) -
. ) B S g
Z CLK . DOUT[63:0] or DOUTI[15:0] [ OD[15:0] BOEI, 0x5 - Tg C ONE6I BUFE4BUS
- CLR : C_ONE62 E
RST BOE > g consf] C ONE[63:60] L 0OD[63:60]
. E . OEHDR2 B
RST FDPE DOUT[31:16] OD[31:16] : OLTRAILS OEHDR2TR-2 BUFEl 6
P L f T : —— 16BIT8O
OEDEFAULT PRE OEDEFAULT OEDEFAULT g OR2 C TWO[63:48] - D[63:48]
OETRAIL+1 w o |” 0 DOUT[47:32] - OD[47:32] BOE2/EOE-2, 0x8[0x8000
LDO HDR CE ~MAFalse @OEhdrl/ 1st Wen-1 > BUFE16
OEH mCLK ¢ "MATrue on OEtrail+2 BUFE16 16BITS0
OETRAIL == lastWen+1 E C TWOJ31:16] D[31:16]
SOP3BIA g BUFE16 DOUT[6348] > OD[6348] 0x8000 |0x8000
I6BITO ¢ TRAIL[31:16] & OD[31:16 OETRAIL-2 OEHDR2 BUFE16
CRC-Dummy{0x000 e— El BUFEI6 16BITOI"C Two[47:32)
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ROD[65:0]

DODJ[15:0] }316 ROD[15:0] FDP RST FDP
ST e
STAR( DOD[47:32] B 16 pop47:32] | w KBIT-1 | e | KBIT | w WEN-T o | WEN
Page 15 poD[63:48] BUF16  RoD[63:48] ax WEN ax
: : ~ RO e WEN WEN mCK e
WDNM';RU{‘(MUS'U > - {%VO -

WEN DOD64

DOD65

ROD64
ROD65

BUF

0OD[65:0]

FB[15:0] B

OETRAIL-1
DMB_WARN[14:0] ® |

pop[31:16] M2 1

o ROD[31:16] BUFEI16
E

DMB_WARN[15:0] OD[15:0]

RST FD66P FDC LSUM ERR[14:0] BUFE1L6
OD 650 : .M M. DMB-FULL ™~ Su 5 E .
[ ] N D Q = > Lsus ereis B oo ERR[15:0] -> ODJ[31:16]
FDP = STATUS[31:0] A
]:
OEDEFAULT | =~ & | OEDEFAULT+] e RS ] STATUS[15:0] OD[47:32]
BUFEI16
C DDU Status/Error 32
e Ml OD[63:48]
Add Xt ol fter OD thufs. f CRCs? BOE Status info: e
ra p ]Hp cline re g . d cr uls, 11Xes S ¢ SingleWarn- STATUS13 ¢ TiREELS
DDUsyncErr-gg STATUS3 BUF ¢ THREEI3

STATUS2

C THREEI2
STATUS24

DDU Timing Info Fiat,
DDUctr] to IO signals: 2” — 4”, .3ns — .6ns FPGA CLB D@Jﬂa S (1) e

4 FG 0 32 O 65 (rltlcalErr STATUSI15 OR C THREEI1
IRCLK h 41 d . 1 i 1 by 0.1-0.5 ? ingleErr-+ BUF ¢ THREEI0
as ocads, may slow signa y ns FD Set/hold. 0/014 Clk to Q 0. S?iBAE igz:? BUF ¢ THRER9

CKFBout has normal drive, IRCLK has ~1.1ns Faster drive

Synce. set—rst setup: 0.60 aIME OUT <8 ¢ mimeps
Async. pre—clr to Q: 1.25 i
FPGA Ié/() Delays (lvemos33, ns) SEL6 Che to @ 512 C_THREE[1S:]
I[BUF: 0 SR32 Clk to Q: 3.49

IFD set/hold: 0.92/-0.12  Clk to Q: 0.65 SI set/hold: 0.34/0.04Q11 (low state) 3.22-3.34 3.2
OBUF: 2.33
OFD set/hold: 0.26/0.14  Clk to Q: 2.41 TI FIFO 1/0 Delays a{}]msﬁ FIFO test board
*modifiers for drive/slew settings: RCLK to Empty (low state) 3.38V 3.04V
6mA: add 2.60 for Slow, 1.28 for Fast Max: 3.6, Min: 2.5 3.0e73.10 3207329
8mA. add 1.69 for S}lowz 046 for Fast to Not Empty (high state) 3.22-3.34 3.23-3.31
12mA: add 1.18 for Slow, 0.26 for Fast RCLK to Q11 False (low state)
16mA: add 0.52 for Slow, 0.02 for Fast Max: 4.3, Min: 2.5 3.32-3.62 3.40-3.64
24mA: +0.44 for Slow, —0.08 for Fast to Q11 True (high state) 3.31-3.87 3.51—-4.06
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A [ B i
Check for Track Finder signal, record TF errors E j\/v D SUM TRERR UPD{140)
FDACE ep1sce put in DDU Trail
TMB_DAV = DOUT42 Do QO LDOUT42 LSUMﬁTFERR[14O
ALCT DAV .M DI | LDOUT43 FDCE LTF CRC ERR known for E- Code+l
— . DOUT42 . TF LlﬁRR ) SUM_TF
': | D2 Q— - .
S fn o wboum ey A — " asel, CRITe T fwCE
GOOD_IST HDR @ DOUT10 I‘CLK CE -err RST - %
CLK | DOUT11 L R, LSUM_TFERR[14:0 L2DMB_RD[14:0]
NEW DMB RST CLR OR6 g NEW _DMB RST—7 FDC EEE—— ?) > ;{E\/\CRIT ERR
- prm——— — jr—
R L] TF_SIG+] E-code+2==DDUtr-1==Stage6? CHECI
mCLK Lo ‘ known for DDUtr-2==E-code+1
RST set TFerr  FDCE
KILL TFSIG FDCE FDCE Known for E-code+1-->>> LTF CRC ERR TF_ ERR |/ o LTF_ERR
DOUT[41:37] CFEB MOVLP TF SIG-1 TF SIG LTF SIG . TF_LIERR ,L/.TF SIG . AHeld until EOE
TRG_DAV D Q P =, — = OR3 mCLK |
SUM_CFEBDAV[4:0] CFEB DAV -w CE Stage3 —— CE Stage4 CLR
) .CLK . .CLK . .RST BOE
ORS_BUS Stagez NoR LNEW DMB ‘ CLR RST BOE ‘ CLR Set SINGerr /
@ LNEW DMB 7 =
plor DMB_ L IpipeCount CSC Problem Repeat checking
_'#3 DME LIMIPE FUL 5 FDCE CSC_PROBS_UPDATE[14:0]
DS Bos DMB_CFEBFUL Lt DMB FUL TRI1 b Q LDMB FUL TRI1 =
ANDSBUS DMB_CFEBFUL H/—— = GOODDAT DVRX_SPWD_ERR FD15CE
DMB_ CfebFull bits o = e A WC ERR CSC_PROBS[14:0]
DOUT([43:41] C ax MISS TRG TRAIL CSC PROB
I — L2NEW_TFDM = DMB LIERR CLK L2DMB_RD[14:0]
DOUT[51:48] 828 TRIG_LIERR ¢
I RST EOE
ORS
st ADDI6 MAEvent accumulation of valid CSC problems ™
= 'T\ . FDI15CE
= Niﬁ/ S]?(I_\;AB NEW TFDMB g I PREV_CSC PROBS[14:0] : PREV_CSC_PROBS[14:0]
ors = CSC_PROBS[14:0]
LNEW DMB SRC_ID[11:0]
LNEW TFDMB
L2NEW DMBORE . AAA . AAA
'@M- ~Aalternate option for SrclD, not used permanent CSC Problem register
o PREV_CSC_PROBS[14:0] CHECK_CSC PROBS[140] D PREV CSC PROB
L2DMB_RD[14:0]
ISAND2 ORI15
DDU_DMB MATCH 2" DCRC ERR FDRE I}}?;eé?{‘[CEéﬁcfl{e+2 ~M~check for CSC Problem repeats™™
0
glGOOD ISTTR | e o =, CSC_PROB RPT_CSC PROB,
LGOODDAT 3—. T . Known for E-code+1 e
TF SIG e w DVRX SPWD ERR  gPREV_CSC_PRO CRIT CSC PRO
" u LNEW DMB LNEW DMB-TF : W€ ERR N \__ CRIT PROB |
.% o MISS TRG TRAIL AND
orpt AMAcompare when 2nd TFDMB Trail is received™ ors
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A B C D
B[51:0] NEXTCRC[14:0]
CRC[14:0] S ———m
i XOR13 XOR12 XORI12 XOR13 XOR12
mCRCS 50 mCRC? - CRCI0 50 mCRCL 50 mCRC2 -
GRS B - NEXTCRCO w2l Bl - NEXTCRC3 mCRCU B - NEXTCRC6 R B - NEXTCRCY L Bl - NEXTCRCI2
m CRC7 - b - B - m CRCI - m CRC4 -
mCRCS B3 | B B B3 CRC2 B3 m_CRCS -
. B4 b - B B4 ! B4 IE -
- 85 s Bs -2 85 B 85 m Bl Bs
B3 86 B 86 B 86 B 86 B2 86
b7 7 B - B - ) - B4 -
. B8 .t B8 . B8 B B8 m Bl B8
B B9 m B8 o B B9 L B9 0 o
2 s [ [ 1 w2 s 2 s
w3 i w2 [ w7 i B e
[ BRI S P mB2 g
3
XORI12 XORI12 XOR11 XOR14 XORI12
m CRCS 50 m_CRCS 50 m_CRCO 50 m CRCI4 50 BCRG3 5
i NEXTCRCL B NEXTCRC4 e NEXTCRC7 L NEXTCRC10 B NEXTCRCI13
. - Qo mBs - Qo -l - Qo mCEC - Qo mCRCS . Qo
B2 83 B2 - Bl 83 . CRC2 83 m_CRC6 -
B3 B4 Bl B4 B B4 . CRC3 B4 m Bl B4
w7 s B s B s wB s B s
[ R ) B8 g6 2 g mBY g B g6
B - mB - 5 - S - i -
- Bs B8 [y - B B8 B2 B8 B -
B2 89 B B9 -5 89 B2 89 B -
mB5 s w2 s [ mB2 s w2 s
s | w2 s [ I T mB i B8 i
w2 g
w3
XOR12 XOR12 XOR12 XOR12 XOR12
m_CRCO 50 m_CRCY - m CRC12 50 m CRCI 50 m CRC4 -
mCRAL B - NEXTCRC2 L Bl - NEXTCRCS L B - NEXTCRCS e B - NEXTCRCI1 L Bl - NEXTCRC14
B8 2 B - m_CRCI - . CRC3 - m_CRC6 -
B2 B3 B - -2 B3 m CRC4 B3 m_CRCT B
B B4 mB - mBl6 B4 o B4 B -
B 85 B 85 B 85 B2 85 B 85
B30 86 B 86 B0 86 B2 86 B 86
B2 - B - B - B - B -
.t B8 m b B8 Bl B8 m Bl B8 B B8
By 89 mBLe B9 e B9 B B9 -’ B9
[ 10 [ [ . 1 [ 22 s
[ mB [ w0 i B i
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D[63:0] CRC[21:0]
I
C[21:0]
XOR12 XOR12 XOR12 XOR12 XOR12
= Cl6 50 - C13 50 - C10 50 - C7 50 - Cc4 50
RST C17 Cl4 Cl1 C8 C5
——a B—— Bl B———BI B———BI B—— Bl B Bl
Cis @ CRC1gy cls QU CRC1gy L o CRC1Zg o o CRCO c6 o CRC6 g
c1 B— B2 B—— B2 B——— B2 B——B2 | e )
.E. » C19 B - Cleé B - C13 B - C10 B - c7 B
nllg D16 |, a3 |, D0 |, S A N I
o [ 0) WA e [ 0) I e [0 01 6 e D8 [ DRI e
L] D18 D15 D12 D9 D6
Cc19 B———B6 B———B6 B B6 B—— B6 B B6
L] D19 D16 D13 D10 D7
1 57 B = 57 57 | il
= D38 D35 D32 D29 D26
DO B——— B8 B— B8 B——— B8 B——B8 B— B8
= D40 D37 D34 D31 D28
D19 CRC21 BB BB BB BB BB
= u D60 D57 D54 D51 D48
D21 B——Bl0 B——— Bl0 B——— Bl0 B——— BI0 B BI0
- D61 D58 D55 D52 D49
D4l B——— Bl BBl B——— Bl BBl =Bl
w24
- D42
- D63
XOR9
XOR14
Co XOR12 XOR12 XORI12 XOR12 XOR12
L] B0 Cl15 C12 c9 Cc6 c3
C18 B———B0 B——— B0 B——B0 B——B0 B—— B0
= 19 Bl Q CRC20 = Cl6 Bl C13 Bl C10 Bl C7 - Cc4 -
- . c17 @ CRCI7g = Cla QU CRCl4g = cl o CRCligy = cs QU CRCS g = cs QU CRCS g
C20 BB BB BB B B2 BB
L B3 C18 Cl1s5 C12 c9 Cc6
21 B B3 B3 B B
L] B4 D15 D12 D9 D6 D3
DO B B4 B B4 B B4 B B4 B B4
L] BS Dl6 . D13 . D10 . D7 D4
DI8 B—B5 B—B5 B——B5 B——B5 BB
= Bo D17 D14 D11 D8 D5
D19 B——B6 B———B6 B——B6 B——B6 B—B6
= B7 D18 D15 D12 D9 D6
D20 B 87 B 87 B 87 B—B7 B B7
L B8 D37 D34 D31 D28 D25
D21 B8 " B8 B B8 = B8 =" B8
L] B9 D39 D36 D33 D30 D27
D40 B B9 B BY B B9 B B9
L] BI0 D59 D56 D53 D50 D47
D42 B———BI0 B———BI0 B———BI0 B——— B0 B—— B0
= Bl D60 D57 D54 D51 D48
D62 B———— Bl B——— Bl B——— Bl B——— Bl B——— Bl
B BI2
[SERLEEN PR
XOR12 XOR12 XOR12 XOR12 XOR12 XOR12
- C17 50 = Cl4 50 - Cl1 50 - c8 50 - Cs 50 - c2 50
w8y, CRC1qy w3y CRCIGy w2y CRCliy e B CRCIgy &6 Bl CRCT » s Bl CRC4
C19 R Cleé QO C13 Q C10 Q0 Cc7 Q0 u Cc4 Qv u
B | L B B | e =5 | e -7
- C20 B = C17 B - Cl4 B - Cl1 B - C8 B - Cs B
.D17 B .D14 B .Dll B .D8 B .DS Bt .DZ Bt
- D18 Bs = D15 Bs - D12 Bs - D9 Bs - D6 Bs - D3 Bs
- D19 B6 = Di16 B6 - D13 B6 - D10 B6 - D7 B6 - D4 B6
D20 D17 D14 D11 D8 D5
=87 87 B B7 87 B B7 B B7
- D39 B8 » D36 B8 - D33 B8 - D30 B8 - D27 Bs - D24 Bs
- D41 B9 » D38 B9 - D35 Bo - D32 Bo - D29 Bo - D26 Bo
[SRLIU S [SORLHN YA [SRCLRI P [SRCLP A P [SOL A P [SLOLL PP
w62y, CHCEE PN D56y, wD3 Ly D0y, (SHCLZA PN
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XOR12

2
Cc3
C4
D1
D2
D3
D4
D23
D25
D45
D46

BO

BI1

B2

B3

Q0

CRC3 ™~

XORI12

C0
c1
2
c3
DO

m Dl
D2
D3
D22
D24
D44
D45

BO

BI1

B2

B3

B4

Q0

CRC2 ™~

XORI11

Co
C1
Cc2
- C21
DO
D1
D2
- D21
D23
D43

D44

BO

BI1

B2

Q0

CRC1 ™~
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A | B | C

DIN[63:0]

DIN63
DIN62
DING61
DIN60
DIN59
DINS8
DINS57
DINS56
DINS5
DIN54
DINS3
DINS52
DINS1
DIN50
DIN49
DIN48
DIN47
DIN46
DIN45
DIN44
DIN43
DIN42
DIN41
DIN40
DIN39
DIN38
DIN37
DIN36
DIN35
DIN34
DIN33
DIN32
DIN31
DIN30
DIN29
DIN28
DIN27
DIN26
DIN25
DIN24
DIN23
DIN22
DIN21
DIN20
DIN19
DINI8
DIN17
DIN16
DINI1S
DIN14
DINI13
DIN12
DINI11
DIN10
DIN9
DIN8
DIN7
DIN6
DINS
DIN4
DIN3
DIN2
DIN1
DINO

CRC-16 Primitive Polynomial: X*16+X*15+X"2+1, same as USB standard

. DING3
RS D |
CRC[15:0] | R
DIN52 [ DI
= INTI2
DINdS [LRlEE] D—I
. DIN32
DINS7 Shared by crc3, 4
DIN22 oL DIN31 XOR4 '
N2 Shared by cre0, 1, 15, 8
LNy LI
B0 Bl
B4 Bl
XORS
NG XORS oINS
DINs1 DIN40
L L DIN39
N LI
DIN36 DIN31 INTS
: ) INT2 =
DIN2| Shared by cre0, 1, 15,7 w2
DINI DINS Shared by crel0, 11
= = XOR4
mDING w24 . INT7 o
DINS DINTS Shared by crc0), 1, 15
= = DIN41
bingi XORS w7
DINSO TN ) > INTI3 g
DIN46 N2
= i DINI Shared by crel2, 13
DIN35 | XOR4
INT3
DIN34 2N |
Shared by cre0, 1, 15, 6
NS
o2 DN
w20 DING
XORS
. DIN3
NS |
FB{15:0] [ DL
T Nz
. DINI
RN INTO
DIN23 FB2
:D]\_8 ) INT4 B3 Shared by erc0, 1, 15
! ared by cred, 1, 15,9 =
B! [ LR
EBs B
Bl | LR
XORS
| DIEIE INTI0
DIN31
= Shared by erc0, 1
DIN30
:m.\'zq )) > b XOR4
N
ot
B INTI1
XORS

Shared by crc2, 15

XOR4
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A B C D
N
NS
DIN24
[
DINI9 INTI
= DINs4 =
DIN17 = INT2
- DIN22 "1 -
DIN4 = INT3
DIN6O = DINS0 =
FBI ) > CRCS = DINS9 INT4
= [N = { =
Ms R4S D M5
FB2
} > B
INT6 DIN44 INT7
= FB6 =
FBI12 = XOR3 DIN30 . CRC1Sy
XOR4 - XOR9 - w
OR7 N
[N |
mRING N Tl
RN s N2
DINSS | R
DINS mDINSS
CRC6 . . FBI1
i N ) ) g mBl
. FBI12
B2 DN |
12 oS!
FB3
UK | o
mB7
a2 XOR9
INTI3
RNl e
INTS DIN38
[ L oS s
Tl RIS
RINSe RIS
DIN46 DIN24 CRCIZ
DIN28 DINS2
mfB |
DINI6 DIN10
| mBl |
s B
w2 Nl s
| LR RN XOR9
Nz N6 miL
N7 | . oS |
DIN43 [
! DIN34 8
CRC3 I*D—I DINS3
DIN32 DIN2O |
DINI7 [ D—”ﬂ
N7 RN
mons | rB1a N2
mBe N2 |
FBIS
= FBs
INT6 XOR9 .FB9
.lNTI’ NG DINSS e
- DIN37 XOR9
DIN4g L
L e MI4
DN RN
N0 . CRC4 g w2 ) > ECom DIN2S
[ o o N
DIN16 w2 DING
.FBO Ny ] .7\-
| XOR? [N
FBI4 .
et moN2
B
B0
XOR9
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B C D
Outgoing packets must have 1010... preamble logic and End Packet logic.
Incoming packets must also exclude Preamble and CRC in RxDV logic.
---> Not done yet! Consider a counter to skip 1st ~12 bytes after K word. Skip 4 CRC bytes too.
FD16CE
DOUT[15:0] [py150/ DO[15:0]
Q[15:0]
aRXDV | ?
wCLK L
CLR
g RST
GT ETHERNET 2 Page 17
— — DY FASTI12B9
B————EN
= FOK 0
IBREFCLK CONFIGOUT B
RXBUFSTAT[1:0] ALto) RXDV
BREFCLK2 RXBUFSTATUS([1:0] Elastic Buffer Overflow ——#
"ONFIGENABLE RXCHARISCOMMA([1:0] RXBUFSTATI
o | COMMA
15 ‘ 'ONFIGIN RXCHARISK[1:0] .m IDLE
{EENMCOMMAALIGN RXCHECKINGCRC L u
g Ko/ (noload)
I[ENPCOMMAALIGN RXCLKCORCNT[2:0]
o LOW[1:0] OR3
é‘ | LOW1 . LOOPBACK][1:0] RXCOMMADET RXDISPERO
Z, LOWO Z‘ T R =
Sl o \}TPOV\ ERDOWN RXCRCERR AXDISPERL FDCE
B————REFCLK RXDATA[15:0]
SYNC! RXER RX _ERROR RXDV LRXDV
. REFCLK2 RXDISPERR[1:0] RX'\UB‘Y'\(‘” j—t D Q——— =& D Q=
_é‘ | }%REFCLKSEL RXLOSSOFSYNC[1:0] KANOSYNCL CLK CE CLK
RXNITO = ™
.%RX.\ RXNOTINTABLE[1:0] ¢ CLR ¢ CLR
RXP RXNIT1
o B————RxP RXREALIGN . - - RST = RST
é‘ | }7RXPULAR[TY RXRECCLK w‘ ’
.llsiTRXRESET RXRUNDISP[1:0]
.%RXUSRCLK TXBUFERR TXER[ 1 O]
.%RXLSRCLKZ TXKERR([1:0] .
LOW[1:0] TXN
[TXBYPASS8B10B[1:0] TXN ————#
LOW[1:0] TXP
. [TXCHARDISPMODE(1:0] ™>P ——H#
TXOUT[17:0] ' — [TXCHARDISPVAL([1:0] TXRUNDISP[1:0] ]
TXOUT[17:16]
[TXCHARISK[1:0]
- [TXDATA[15:0]
- é‘ | }7TXFURCECRCERR
EX }7,7 TXINHIB TXINHIBIT
Y TXPOLARITY X PREEMPHASIS 1
I%TXRESET
I%TXLSRCLK
.%TXLSRCLKZ
THE OHIO STATE UNIVERSITY 1 Gigabit Ethernet Tranceiver P JRG PARENT PAGE 2E prRO®CT D785C
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<

A0
Al

= BO
Bl

<

Co
Cl1

DO

= D1

INT2
RLOC=X0Y1

INT1
RLOC=X0Y0

INTO
RLOC=X0Y0

"RXDV"

EXLINX R

Title: FASTI2B9

Comments: Custom Logic for DDU
similar to: AND12B9

[Date: 19th December 2003 [Ver: 1

[Sheet Size: B Rev: A




A B C | D
CB_CNTO
TXRST FDI6PE TOUT[35:0]
CB_CNT1
. TXOUT([15:0] TOUT[15:0] MAXDELAY=1.9NS
Allow ChBond to loop when not sending data CB CNT2
CB CNT3 TXEN .
CBSCE o TXEN >0 TXEN g IDLE[15:0] IOBUME)]XALI()B
CB CNT7:0] CB CNT4 INV >
Q7:0) y CHBND LOW[15:0] ]
DO IDLE e CEO 11BUS[15:0] o150 IDLEOUTI[15:0]
[ :
FD16PE CHBND_GAP[15:0]
12BUS[15:0]
RST
——a TXOUT[31:16] TOUT[31:16] IDLEI6LOW IDLE[15:0] _
SR4CE 13BUS[15:0]
CB_SELO
BEGIN CHBOND . DO CHBOND A = [CTRLO
St Q u CB SELI TRLI
ol DO CHBOND B. .u -
TXEN ~ ~ o }—‘EN—
TXEN - @ DO _CHBOND (,. FDAPE >
AND5B4 CLK TXRST
= ¢ B PREAMB16BIIJ;{
CLR EAMB[15:0 MUX4 16B
RST TOUT[35:32] L ] 10BUS[15:0]
CHBND_HIGH[15:0]
GT AURORA 4 COMMA - 1BUS{IS0] IDLEOUT[31:16]
15:0
KIN3 16BITF7F7 ojonp Garpiso) A
2BUS[15:0
KIN2 IDLE - 150
BREF! = IDLE[31:16]
B———BREFCLK CHBONDDONE KIN1 (no load) DO IDLE I3BUS[15:0]
IMBREFCLKZ CHBONDO[3:0] KINO » DO CHBOND CB SELO TRLO
ICHBONDI[3:0] CONFIGOUT RXBUFSTAT[1:0] ORS DO CHBOND CB SEL1 “TRLI
——CONFIGENABLE RXBUFSTATUS[1:0] Elastic Buffer Overflow AND3B2 § en
——CONFIGIN RXCHARISCOMMA[3:0] RXBUFSTATI DO IDLE
[ENCHANSYNC RXCHARISK[3:0] : DO CHBOND % > DO _IDLE KILL K32
§ ENMCOMMAALIGN RXCHECKINGCRC AND2BI DO_CHBOND B
RXDISPER3
Lowi:0l L———ENPCOMMAALIGN RXCLKCORCNT[2:0] . AND2
2 row [l oA IED] LOOPBACK[L) xcommaper | COMMA o RXDISPER2 Send 2 kinds of Preamble words (not Do_Idle):
2 o M2, OWERDOWN RXCRCERR RXDISPERI FDCE DOUT(35:0] 0x15C, 0x050 and 0x095, 0x15C
Z || Low ! DOUT([31:0] RXDISPER0
g | ——REFCLK RXDATA[31:0] RXER b Q RX ERROR DOUT([31:0]
! RXNOSYNCO ) t u
© ——REFCLK2 RXDISPERR[3:0] cE - FD36CE
RXNOSYNCI g 2 DOUT3S
.%REFCLKSEL RXLOSSOFSYNC]1:0] = CLK ¢ ol
RXN RXNITO CLR g DOUT34
B—————RXN RXNOTINTABLE[3:0] El 3
RXP RXNITL mRST 2, |_bourss
o B———RXP RXREALIGN — T2 g‘ bOUT32
& | ——————RxpOLARITY RXRECCLK RXCLK-NOUS o FDC U
RST RXNIT3
B> RXRESET RXRUNDISP[3:0]
ERROR ANDI2 RXDV LRXDV .
2CLK RXUSRCLK TXBUFERR IXERI3:0 L Q Send 2 kinds of Idle words:
S ke — ik 0x1BC, 0x050 and 0x095, 0x1BC
ovsal B TXN PRCR S
T [TXBYPASSSBIOBL3:0) N cLr Once every 32 IDLEs, send 3 word Channel Bond sequencg
[TXCHARDISPMODE(3:0 XP —————H# RST .
ABIT0, 000 ) = Page 19 = Kbits = 1001....1111/1000/1111....1001
TOUT[35:32] CHATDISTVALL) R FASTI8B16  piNp1Lo) for: idle....-A-/-B-/-C-....idle
TXCHARISK(3:0] DO CHBOND A
TOUT[31:0 RDY DIN[31:16]
. - ! TXDATA[31:0] = EN
A TXFORCECRCERR FOK TXOUT[31:16] SET K34 TXOUT34
g TXINHIB o1
&1 ——" 2 rXINHIBIT KIN([3:0] . DO _CHBOND C
2 ) ABO) RXDV g IDLEOUT[31:16] AND2BI TXOUT[35:32]
° TXRST | oo LSRR ? sord TXEN TXOUT35
. REF_CLK_V_SEL<1 B[3:0] DIN[15:0 16S0P4B1 3
B TXRES . 5 S |
20K o RoM GRID-GRID - RXNOSYNCLI:0] — %\O 0UT34
- W LK [PXUSRCLK RLOC-X11Y19 Lol TXOUT[15:0] KILL K32 TXOUT32 -
RC TX_DIFF_CTRL=800 RXNIT[3:0 - i >
= [[XUSRCLK2 TX_PREEMPHASIS=3 EE) D[3:0] TXEN
v BESNR NOR2 TXOUT34 |~_ __ TXOUT33
[
16S0P4B1 BUF
A . . PARENT PAGE PROJECT
THE OHIO STATE UNIVERSITY e Multi Gigabit Tranceiver " IR 2E D785C
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FMAP

=}

FMAP

C1
Co

<

<

B3
B2

= Bl
B0

<

INT4
RLOC=X0Y2

INT3
RLOC=X0Y1

INT2
RLOC=X0Y1

INT1
RLOC=X0Y0

INTO
RLOC=X0Y0

NOR4B2

© 4 "RXDV"

0

S0 N

DI (C1

EXLINX R

Title: FASTI3B10

Comments: Custom Logic for DDU
similar to: AND12B10 with an OR2 (allows ON to override)

[Date: 19th December 2003 [Ver: 1

[Sheet Size: B Rev: A

| Page 19




Send 2 Idle bytes:
K28.5(10111100)+D16.2(01010000)
= 0x1BC + 0x050 (time-ordered)
=0xBC50 (in parallel)

0[15:0]

VCC ANYCCVCCVCCVCC ANDANODANYCC aNYCC aNOANDANDAND

THE OHIO STATE UNIVERSITY [TITLE Glgablt ”Idle” C()de BYJRG PARENT PAGE 1 8 PROJECT D785C
PHYSICS DEPARTMENT ELECTRONICS LAB Constant Bus Settings PATE - FILE PAGE
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A B C

[
FD16-64CE FD64CE

FDC DIN[15:0] DDIN[63:0] LDIN[63:0]
.M D Q M. EREN e Q[63:0]] EVEN 643(15 Q[63:0;

OFIFO_MT 72!

CBI16CE ors " ¢ CB2CE REN

——— = ® iDOM' Page 22 Read in 16-bit data from FIFO, convert to 64-bit
. or e process as 8-bit, then transmit to GT as 16-bi
% .EREN CE cEo L NOR2

AND2

MT RST

L EOE_STOP SR4CE
MT CNT7 PRE = AND2BI RST
mOFFO MT |y Q MT .REN s Q REN+1 REN LO1 STAT RST
END MT CE OR2 Q REN+2
STATUS[1:0 . Or2
cx | MT STOP . [1:0] Sy E— o —
‘ aCLK L ol—
SOP4B1 STATUSO CLR
20480ns = 320%64ns = 1280*16ns = 0101/0000/0000 = 0x0500 STATUSI aRST
Wait 20.48usec before starting new packet UNLESS FIFO ~PAE is high; FIFO holds 64k words. FDC FDC
~PAE=low for WC<1025 (64-bit words) == FIFO less than ~2% full: not much data! @ — 0=BOE
~LD/FSEL1/FSEL0=1/0/0, so n,m=1023 and ~PAE changes state at WC=1025. Z 1=EOE P KERR KERR+1 KERR+2
i i " }7 — " }7 e |
End of Event is always aligned with End of Packet! Status]=EOE from DDU_Ctrl, Status0O=BOE. o EREN @ STATUSI o ° ? ° Q
SO B CE e
SET MTRST STATECTL St 4.01313 - aCLK Lo mEVEN 64B EOE STOP g mCLK c aCLK c
B——————<SET_MTRST RST—2BE o1 o CLR EREN+1 - CLR - CLR
5 = > >
NL? .HALF HALF SRST SRST - .STAT RST D3 z z
. REN REN,
NL? _PAF REN-]
. opsve, 0 #DC FDC FDC FDC
NL? _FF o LOESYNG—————— 1 . . .
FA.KEDATA GOODCR GOODCRC-1 b Q GOODCRC b Q Cf(, EN E b Q KINO b Q KIN]. KIN[1:0]
B FAKEDATA LOEHDR—OEHDR g Z KIN-1 KINI SRST
. BUFE
LDIN[63:0] LOEDATA__ OEDATAg gCKI25 | wCKI25 | wCK125 wCK125 KINO :mmox ‘/\ GT RST
I [N[63:0] § OE CRC CLR CLR CLR CLR
P 24 LOE_CRG—" " "® _GBE RS gGBE RS 2 T 2 ] OR2BI
START age Lok TR—CE IR o CRC EN o o
B pTART pLr CEIDLE g FDSCE FDSCE - BUFES BUFSE
FIBEROK LOEIDLHE C[70 E INSBIT[7'0] LED MODE7 E LED_MODE?7 only!
B FIBEROK COUT[7:0 M{C 7:0 D[7:0] MDCRC 7:00701 H}L | — mCBE RST T OUTO g
pMTSTOP |y, DATA[7:0] GEENCODER, — “"*I'qyEncopek, ™ aGT RST T OUTI g
NL? _PAE PAE DOUT[7:0 CK125| CK125| mSET_MTRST T OUT2 g
CLR STATUSI T _OUT3
.CKIZS KSET—i [} Q | .
CLK CLK Kout BUSY ' ' .OFIFO MT T OUT4 -
=" SRCLK BUSY—2 Y g FDC  LCRC EN: M RST T OUTS g
.RST INRST GOODDAT, GOODDATA. b Q KSET+1 ]\BLUFTKIN—I - .MT STOP T OUT6 -
m MODES > FAKEDATA gy mOE CRC T OUT7 o
BUF
PAE CLR TENA

LB UFES LED_MODE0-3 only!

CRC EN BUFTS : T_OUT[7:0]
— [7:0] _ : FD16CE
‘ v FD8CE _ | T OUT[15:0] TOUT[15:0]
mtED GBE FF D[7:0] - aKINO T = onsa)
gMODE3 \__ont xR (g ENCODE G ENCODER o) CE_ENCODER g KERR [<B" T ouTo p-E ENCODER | :
mLED MODET wCK125 aCKI25| aCKI25L u BUSY BUF T OUTIO [ELSPRING
AND3B1 miED MODE: . CLR . o REN BUF T OUTII
CBIECE \ry15:0] RSg 2 B — g “crcEx KO 1 outn
w ONT ENQ : :
auisol BUFES 51, monEs onlyt ANA Byte'swa P InsideMA  gosine ST T ouTis
LED MODE4 | (o cro CNT70] TioUT[7:0] .OEDATA BUF T OUT14
.CKIZS c c .OE TR BUF T OUTI15
o BUF
Ell
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B

lo)

EREN LED MODE4 E LD[Sl]
4
W > o BOE bigSTATUSO \/’1 LDI
AND2B1 1’—’\|E BUFE - ' '
LED GBE B[UFSE TPOUT[70] .CLK ¢ EOE bi_STATUSl LD2 Non lnverted LEDS Ly
DDING3 ar [ - L hure
aRST TPOUTO 3 mRST '—!\L LD3
g‘ .EREN LED MODE1 E LED MODE3 E
gMT RST TPOUTI Z P L oors .—qp—’\L DI .—qp—’\L DI
ML STOP TPOUT2 P FIRSTGOODREN ~ LD4 M P n  wKERRZ2 P u
PFIFO_MT TPOUT3 u' ) FDCE t Loure — .’—r\l\ 1D RO E Nu—’\L LD2
PAE TPOUT4 > YoR b DDUSIN LD5 L > u L > u
B Q V ' E BUFE ' E BUFE
wlALE | C'"}%) EVEN 6B, e Jear 0L D, mE L b3,
PAF Z CLK § £ “Bure £ LBure
[ NOR4 B———7cC q [
FF oo Ok RST CLR ufE - \/;LUFE LD4. aBUSY - \/;LBUFE LD4.
LED GBE § mFIBEROK LDS. gMT_STOP LDS.
mLED MODES SHO CTRL XOR2 Lfure Lfure
LED MODE6 .LED .\/IUDES' E .LED .\/IUDEb' E .LED .VIUDE7' E .LED .\/IUDEO' E .LED MODE2 ' E
AND3B2 BUFEl6 EVEN_64B ;1 LD1 SO LDI1 S0 LDI1 S0 y:L LDI1 OE_TR y:L LDI1
B = | e | B = ] = ]
TOUT[]SZO] TSTOUT[lSIO] r E %FE r E BUFE r E BUFE r E %FE r E %FE
4_ @STATUSI \/’1 LD2 @STATUSI \/’1 LD2. mOE CRC \/11 LD2. mOE CRC \/11 LD2. mOE CRC \/11 LD2.
‘ E BUFE ‘ E BUFE ‘ E BUFE ‘ E BUFE ‘ E BUFE
mEREN \/’1 LD3 mEREN \/’1 LD3. mELIM B \/yl LD3. . RST \/yl LD3. mOEDATA \/yl LD3.
‘ E BUFE ‘ E BUFE ‘ E BUFE ‘ E BUFE ‘ E BUFE
mGOODDATA y] LD4 mCGOODDATA y] LD4. mELIM B y] LD4. m SRST y] LD4. mOEHDR y] LD4.
E %FE E %FE E %FE E %FE E %FE
mEOE STOP LD5 @START 11 LD5, mOEIDLE 11 LD5, mOESYNC LD5, mOEIDLE LD5,
LED MODES %JFE %JFE %JFE %JFE %JFE
CB16CE BUFEI16
FIFO_RCNT[15:0] £ TSTOUT[15:0]
QIS0 FDC
wEREN | cro ETH LIMIT | o[ ETH XUIMITg
.CLiK C TC
CLR
START RST START mCLK e
CLR
= LED MODE6 BUFE 1 6 — .RST—[
GBE_BCNT[15:0] £ TSTOUT[15:0]
MODE[7:0] D3 8E
gCOODDATA |
A0 DO LED .\/IUDEO.
MODE1 Al DI LED MODE1 u
MODE2 A2 D2 LED .\/IODEZ.
. . . D3 LED MODE3
Find a better way to set ElimThresh bits! o
MODE2 FDCE <<<< _______________________________ IMI Ds [-LED MODES g
MODE3 MODEQ ELIM BQg MODE4 Do [—HERMODE
B = ip Q D2 4E LED GBE LED MODE?
MODE4 SET ETHLI MODE7 E pT
= CE ELIM_B0 LIMO
m MODES mCLK L 'm A0 Do m‘ H 1 1 l . D f 1t AND2BI
MODE7 CLR BT A Kl —— a ‘ l ull 1S cliau
w MODE7 |
o WSI—T T
RST FDPE S }7 E D3 ———H
o —
MODEL |~ PR& | ELIM B
SET_ETHLIM| .
CLK L
L L L e e
[TITLE BY [PARENT PAGE PROJECT
THE OHIO STATE UNIVERSITY Ethernet Control ) JRG 2F D785C
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Ethernet Logic PATE ; FILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 12-8-2006_14:29 ETHCNTRL .2 21A




D[15:0]

FD16CE

Q[47:32]

Q[31:16]

Q[15:0]

Q[63:0]

c
| L 4 c
e CLR
mCR |
Title:VIRTEX Family FD16-64CE Macro

Commefitsd-Bit Bus Matching Register with Asynchronus Clear and Chip Enable

Date: 2nd February 2004 |Ver:

[Sheet Size: B Rev A
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Q[15:0]

Q[15:8]

C

mCLR ]

€ XLINX ke

Title: VIRTEX Family FD8-16CE Macro

Comments:
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WC13+9+8 ---> 8960 + 16 data bytes: wC9

wCs = Welo WC12+11+10+9 ---> 7680 + 16 data bytes:
. - - 10
- weo N\ WC8960 - well DM-
WCl13 . WwC12
A AND3 I B urs I C [ D
D28, FbLE ‘ FDCE FDCE MT usually goes true on S6 FDCE
o M . of PREN* REN-1 REN BUSY _ wPAKEDATA [ o] _LFAKE MTg [ L LMT
0 L pReN] I e s aeme ) Do B Lo ol A
MT CLK . AND2BI B——CE SYNC ACTIVE CLK ‘ - C
! 2 S5 ¢ CLR mCLK on EIEII{\?T REN NOR2 B—pcC CLR B c on
» T 2 e RST @—' mEND RST 7 !DLE_ACTIVE LMT RST
| o - FDCE  REN 7 SET MTRST oran SR8E_ONE SSYNC ACTIVE LMT usually goes true on S
EDCE Soeo GREN | "RENTY SRV S7 [, Pagd39
DO HDR BUSY BUSY_ =——» Q . . f [7 0l WC7184
° ¢ %0 " .CSL7T ce GO+1 Free-running state machine: SO sync to RCLK rising IE:dg e ano 33—.
CE
CLK e START LMT
" ¢ CLR RST = = FIL AR LMT STOP
mEND RS EDCE FILL STOP_DATA
PREN FDC _~ gok 1® EHDRT
LFAKE SEND-1 |, of —SEND po HoR 5 0 ) A e WCli2E] wereze MM or2
» S6 CE HDR DONE o .
e BT apap1 LK o mos WC 1241 14+10+9+8 > 7936 + 16 data bytes:
s CLR was ADR=1 O, S6 L S OEFAKE EBUFE8 7 IDLEs sent between big packets
DR ADI1 ADR:6 S6 FDCE IRST—‘ A R_l 1 S7 Iw CE CEO 3 . OUT[70]
ROM address control AD2 ’ was ADR=11, ik Lo | Bute Count
0 CB4CE gAD0 Aw o o PR DONEg roc ADR=7, S7 END RST Counts OEDATA + OE TR cycles = Byte Coun
o —AD0g w203 axk T1© LAST HDK End GO at 8960 data bytes, followed by 16 more
A soon B © S , OE[7:0] and S[7:0] ARE in sync
o[ Amsg L sk o | WC13 (or any bit 4+) and OE7 are simultaneous SRECE
OF HDRT | . FDCE _OESYN st FDCE _ opr A
mCLK CCE C: END_PKT S1 b o .PKT DONE FDCE LMLSTOP END DATA-1 | o ENDFIiﬁTA CONT DATA PO-DA o OE[7:0]
CLR OR2 :
.END RST .CLK 1 C(E .STOPSDATA b Q STor or .7.5,1( ((E AND3B2 .BUSY -
S1 EN_DONE o OR4BI L OE TR © aRr
m RST OEHDR e :@Ml
oR2 % SKIP-4-DEST-BYTES i ™ OE HDRT g BUSY ——
OE TR OR2 .
NAND2 P2 gLFAKE ors FDCE FDC Control for MUX over 8 input data bytes
\ E EN
e swace o B . "'S1-s6 * Now Skips 'ffff' bytes for destination MAC
mEND DATA DO CRC |, oo | OECRC3g G () vosm CLK |, S1-S6 p y
o AR, aEND RSP o Send SYNC during RESET, IDLE after RESET ends.
g | ~, | OECRC-1y o gRST m
g 2K L. | orcrcog IDLE state: FIFO MT? If YES, loop to IDLE.
END RST T Setting OECRC and OE_TR concurrently is OK; they control different busses If NO, begin packet: (sync to RCLK)
SR4CE HDR_DONE n t4d _
ata bytes (= FF
oecreo [ 0| _OECRC S DOI\{E SEND_DATA FDCE send HEADER (8 bytes) ﬁI'S : Y ( )
’ OECRC? CREE OEDATA enable REN at proper state, in sync with RCLK
o FDC AND3B2 D Q———— A
e ot [, [ oemo o oEm |, MUX through 8-byte-word from FIFO
CLK 5 "RC3+ v
s L gy S6-S1 7w | FIFO MT? If NO, MUX over next FIFO word.
=l " END DATA ~ wERPRST— FDCE OF CRC If YES, end packet; *send 2-byte Packet Number*
m OECRC3+1| o | OECRC3+2 mi . S “'S0-S5" WC < 56 bytes requires ZERO FILL up to 56 bytes
S0 e | ] d CRC32 (4 bytes) + TRAILER (2 bytes)
QCLK L wCK Lo sen (4 bytes) y
B Y e — + 2 IDLESs, then loop over IDLE cycle
END RST i ]
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[ c

B
SYNCYBIT IDLE9BIT

D

[
ROM16X9

OESYNC FDCE OUT[7:0] OUT[7:0] Do HDRTI8:0] .OE;"IHD E
OEIDLE IDLE_ACTIVE _OESYNC o) OEIDLE o) . oo HDRTS KSET g
MAXDELAY-LSNS | Q E L CE Page 29 KSET B CE Page 29 KSET [ LI BUFE  MAXDELAY-22NS
.‘577 CE mCLE Ko wx s % wCLK Lo o s % D2 |, EBUFE8
! NOR4 nE e R SRST RST i HDRT[7:0] OUT[7:0]
6”—1 =0x1BC + 0x0BS5 + 0x1BC + 0x042 = (0x1BC + 0x050 HDR=8 header + 4 destination bytes. MAXDELAY=2.5N$
. Ty
FDCE LRST FDCE SRACE SRST TR=2 trail + 2 idle bytes.
 LINRST | 0 O RST RSTO , M_. =GT RST JUSTDATA &
S7 w D Q SLI Q0 MAXDELAY=2.3NS — a .—’\L
el 57 - o1 | RSTyy mom FDCE 2| ZERO > KSET g
L Ao aCLK L S e o2 |__RST s7 BurE
mRST_CLR I @SYNC_DONE RSTO CLR C‘LR mCLK L o | RST4 woip exal 1° o —RST HOLDg GOODCRC BUFTS
QRST CLR RST LR e JCLK ¢ 8BITO ¢ ZEROS[7:0] COUT[7:0]
s7 FDCE OR2 87 CLR =
gRST HOLD > ENDfstYNC R o] SYNC_DONE sor4 LGS S —)
RST CLR-1 AND2BI ..
RST4 e pSYNC DONE o HOLD B HOLD IN 12 RCLK Sync minimum here.
AND3BI .CLK ¢ FDCE RST HOLD
OR2
; :&I%DMLR > o RST CLR
rrsT2  FDPE (VAN P OEDATA FbC
OR2 L
RST_HOLD RST-1 RST mCLK b End of RST and OESYNC are sync'ed! E CRC wstoATA | .| GOODDATA
DO RST MAxDELAYﬂS%NS D Q MAXDELAY-20Ns M o CLR FDCE FDCE
P S s DO_SYNC OESYNC SYNC_ACTIVE v
o wCLK b .@T D Q MAXDELAY-1.5NS 57 b Q e iR
OR2 .7.(,LK ((E .7.? (: 2,
5 o . o FDSCE
Y| S — A B OUT[7:0] - DOUT[7:0]
o Q[7:0]]
1 }7 CE
IN[63:0] op; BUFES - e
IN[63:56] 3 OUT[7:0] INRST 2,
- BUFES :@W‘PE FDC
O E
IN[55:48] > orml 2 PRE LINRST LINRST, wRSEL o—KOUT g
BUFES ST ekt | ¢ %VO
OFS ¢ e aCLK |
IN[47140] IM c eT
LDCE o
ora [B E DO DO wLINRST | o RRST3 g e BUFES
IN[39:32 : FIBEROK i OECRC3 . OECRC-1
[ ) W R o _RRSTL | . RRST2 (;E :O:jECRCl > OE CH 5 COUT[7:0]
—_— CLR OR2
IN[3124] OE3 & AND2BI RCLK| RCLK] - LINRST ORCRE2 ‘
o CLR s CLR W.
OE2 EB a } ‘ 5 ” ‘ OR2
IN[23:161 StateMachine Reset=RRST?2 CBI6CE
oE1 Sync's STATEO start with RCLK rising edge O HDR atiso) SBITSS
L) O Options: qsy (| e x5
utput Options: ax 0x5
. . AND2BI1
on0 & sync, header, data, CRC, trailer, idle RST
Nl L release of RESET on rising RCLK edge
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A [ B C D

REN+1 Can be TRUE until WC=49 Goes False on: OEPWC BUFES
it ORI FDCWC=50  FDCE WC=57 FDCE WC=65 0] D8CE “ ouT[r0)
W(C=48 -—L/FDCE "N DL ) J O FIL [ L FILL [ JFILL+1,  FIL N |
wed we asa | " e I IR RFILL| )0 o ~AAStore "Real Data" byte count
WC5 D Q OAN[MB] mCLK < mCLK < mCLK C AND2BI ©
AND2 2CLK CCE gEND RST I gEND RST I gEND RST FILL
QEND RST T We WILL have to filljp/~ ). FILLH FILL_EN
: egin filling now" """ OE7 FDC
TRUE means: g g FL T FILL-1 [ Q o OEPWC OEFILL
. = FILL | AND2BI BUFES
Ethernet Packet Filler for WC<48: "Real Data" byte count, followed by FF filler. wow gl 8BIT F CFF[7:0] —* OUT[7:0]
FIFO data is 8 bytes wide, so WC must be multiple of 8 when FIFO goes EMPTY wEND RST O — —
This forces a minimum of 64 data bytes + 4 byte CRC + 2 Byte PktCount= 70 bytes; ethernet requires only 64 bytes here.
Overfill ensures at least 15 FF bytes (after the "Real Data" byte count) in a "filled" packet.
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OESYNC | .| LOESYNC
.CLK ¢
CLR
b
‘ FDC
OEIDLE [, LOEIDLE
.CLK ¢
CLR
A —
‘ FDC
OEHDR LOEHDR
Q—— 1
.CLK ¢
CLR
o
‘ FDC
OEDATA .| LOEDATA
.CLK ¢
CLR
A —
‘ FDC
OE_CRC .| LOE CRC
.CLK ¢
CLR
A —
‘ FDC
OE TR J| LOE TR
.CLK ¢
CLR
Gpb——
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EoinS s ximne. —FDCE_ D162 FDCE k285 = Ql7:0]
= DO b Q 10 b Q DO & Q0
CE CE o
c c
CLR CLR
I B () /T Do
FDCE FDCE e °
) b Q il b Q DI \/]\ Ql
. o BUFE
c c
CLR CLR
Py [ Py DI
FDCE p FDPE
.—‘ E
”—,\l
2 D Q *12‘ 5 PRE o D2 s Q
CE BUFE
CE
c
CLR c
P 7}
FDCE « FDPE™ Send 2 Idle bytes:
.—‘ E
oo ) o ° K28.5(10111100)+D16.2(01010000)
1 D Q D3 Q3 —
. g 0x1BC + 0x050
. CE
CLR c
Py B
p FDPE ‘ FDPE™
b ——— E
”—,\l
ot b E 0 14 b ° D4 Q4
L Bure
CE CE
c c
FDCE" p FDPE™
.—‘ E
5 q
| B D o—2 b DS > Qs
CE BUFE
CE
c
CLR c
PE’
1;;“9 FDCE™ o
- D b RE o 16 b Q D6 > Q6
. o BUFE
c c
CLR
16 Py D6
FDCE p FDPE
.—‘ E
> b o 17 RE L
b Q D7 P> Q7
CE BUFE
CE
c
CLR c
P S
FDCE ‘ FDPE"™
b E
D8 D Q 18 PRE ¢
A I & XILINX
CE BUFE
CE
c
CLR c Title: VIRTEX Family Ethernet Idle Macro
e I ® o Comments: 9-Bit Data Register w/Feedback, chip enable and
= CE output enable to loop through Ethernet Idle cycle
ne Date: 7th August 2001 \Ver 1
- CLR Py Sheet Size: B Rev: A




FDCE
g mosee P22 FOEE K285 FDPE D215
D Q 10 D Q 10 ’ K28.5 £ Q[7:0]
o - [ 1 b PRE ol xoT] D Q Do *’\]\ Q0
¢ o c CE < T
R QLR 10 ¢ ) aR
o [FDPE FDCE FDCE® ~ FDCE
| B p ¢ i D o— R *
- Q o D Q £l D Q DI ’—V\]\ Ql
CE CE CE “hure
¢ ¢ CLR ¢
.—‘ CLR ¢ >
— e - ‘Qm _ Send 4 Sync bytes:
b
. PO, > — K28.5(10111100)+D21.5(010110101)
o b Q 2 , M o o RE Ipﬁ\ +K285(101 11 100)+D22(001000010)
c CE D Q b= Q2 =(0x1BC + 0x0B
: 3 e x0B5 + 0x1BC + 0x042
o———— ° ‘
FDCE 2 i
FDPE”
b———
o - 1 FDCE® “—FD‘PED2
PRE 4‘
> > s b Q K3 -
cE CE ! CE D e Q Di ’—y\l\ Q3
1|—Cka 3 ¢ ¢ e ° o
C
FDCE ,  FDPE"  DpE
PRE
. D W PRE [ E
LCE o Q D Q k4 b M, D4 .—!\]\ o4
CLR c © cE %FE
[ S c -
FDCE 4 (
FDPE*
.—‘ K4
PRE
- 5 5 PRE L £
) o Q D Q ks b Mg DS ’—!\l\ s
. ’ e . L Bure
o I ° ‘ ‘
“—FD‘PE FDCE” FDCE®
Ds
" R PRE ” D 16 FDCE o=
! Q ‘ Q D Q K6 D D6
CE CE : ) B
CE . \/BUFE
. c CE
CLR ¢ CLR ¢
_ .—1 - ’—‘ CLR
FDCE '%FDPE FDPEKG f N— )
[ b o I b — "—FD\PE
PRE
- 5 7 PRE [
’ v Q D Q K7 D PRE Q D7 Q7
CLR c N - o
o———— ¥ ‘
FDCE :
FDPE"”
’—‘ K7
PRE
CE D Q 1 ° Q « ) ]
c CE CE P " Q - [ & X
" ‘ . . BUFE
.. ( £ XILINX
CE ‘
: : i p T Title: VIRTEX Family Ethernet Sync Macro
D8 3
. | o it enble o loap hough Eihrne Syne eoce JRG
[Date: 7th August 2001 [Ver: 1
[Sheet Size: B Rev:
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0[3:0]

\ 00
ND3
\ [0}
D3
\ 02
ND3
\ 03
AND3
Title:  VIRTEX Family 4-AND3COMI1 Macro
Comments: 4-AND3 Bus Gate plus 1 common bit JRG
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B[4:0]

B0

Bl

B3

B4
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S Load/Read B XN Orbit LOGIC STATUS FDPE
STAT[11:8]
L STATUSLLL: O]STATUS[“ . Default=924 BX per Orbit =
N . PRE
STAT[7:0] 5 ol STAT7
STATIL STATUS[7:0] - P =
STATUSI1 - LSHET {>O NSHFT g AND2 m DRCLK L
STATUSI10 INV
o KD . p— RST FDPE
LOAD ) ) CLKENA - -—\
- e PRE STAT6
OR2
STATUSS oo | .
) LKENA CE
gﬁgg;‘ ANDZ % g DRCLK .
: P 553563
RST FDPE
STATUSO STAT[11:0] STATUS[11:0] L
QlI1:0] PRE STATS
LOAD |. D |
R
UPDATE| . o ELKENA | g
wUPDATE, AND2 " aDRCLK ¢
RST
STATUS4
RST FDPE
e
PRE
o ol STAT4 g
or2 ‘LKE\A CE
AND2 = DRCLK ¢
STATUS3
RST FDPE
e
STATUSI1 FDPE b M o STAT3 g
e or WLKENA | o
PRE S AND2 DRCLK ¢
o o TATI] —
N WLKENA | g STATUS2
AND2 o @ DRCLK | m RST FDPE
PRE STAT2
STATUSI10 D of Al g
RST FDPE LKENA |
L] OR2
PRE STATI AND2 DRCLK ¢
D o STATIG, .
STAT11 HLKENA | STATUSI1
AND2 ok @ DRCLK | RST FDPE
PRE STATI
STATUS9 D o STATL g
RST FDPE ELKENA cE
OR2 -
PRE AND2 DRCLK ¢
5 ol STATO L -
STATI10 LKENA STATUSO
CE
AND2 ok @ DRCLK | RST FDPE
PRE
STATUSS8 D Q
RST FDPE WLKENA | o
OR2 -
PRE AND2 DRCLK ¢
5 ol STATS g -
i"LKE.\A CE
AND2 or - DRCLK ¢ STATO
TDO
LKENA
_ § AND2
THE OHIO STATE UNIVERSITY 1 DDU Load/Read BX per Orbit Register Py JRG PARENT PAGE 3F PROJECT D785C
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15-bit j TAG Register Read out (on bVCENB)

STATUS7

STATUS[14:0]
FDCE
> ol__sTAT7 g
‘LKE\'A -
STATUS14 OR2 ' *
STATUSI13 AND2  DRCLK .
STATUS12 ar
SIATuSL2 STATUS6 o RST
STATUSI10 FDCE
STATUSY
STATUS14 b o STAT6 g
FDCE ‘LKE\'A CE
STATUS6 AND2 o _ DRCLK .
STATUSS 5 STATI e
STATUS4 e | STATUSS o RST
STATUS3 AND2 % _ DRCLK '
STATUS2 o L N FDCE
STATUS1 STATUSI3 @ RST b o STATS g
FDCE o0 WEKENA  f g
¢ a2 m DRCLK |
b | STATIY CLR
STAT14 A | STATUS4  RST
OR2
AND2 m PRCLK ¢ FDCE
CLR
STATUSI2 g RST b o STAT4 g
FDCE o WLKENA  f g
q oz mDRCLK
b | STATIg CLR
STATI3 A | STATUS3  RST
OR2
AND2 m PRCLK ¢ FDCE
CLR
STATUSI1 g RST b o STAT3 g
FDCE or2 "LKE.\A CE
STATI AND2 = DRCLK ¢
D 4“ CLR
STATI2 RLKENA CE STATUS2 - RST
OR2
axD2 wDRCLK | FDCE
CLR
STATUS10 RST b ol STAT2 g
AND2
mDRCLK |
D ASTATl ¢ CLR
STATII RLKENA CE STATUSI - RST
OR2 r
AND2 m DRCLK ¢ FDCE
CLR
STATUS9  RST b of—STATL g
LSHFT NSHFT FDCE OR2 —_— o
. %\O - STATO AND2 - DRCLK ¢
D A CLR
DVCENS ‘ STATI10 i HLKENA | STATUSO RST
:SELZ } CLEENA—m AND2 mDRCLK L FDCE
CLR
AND2 STATUSS RST b 0
AND2
B——PcC
D 4-STAT8 CLR
o ELKENA [ m RST
AND2 - DRCLK ¢ STATO
CLR
RST TDO
LKENA
[TITLE b s 5 ANDZ >
THE OHIO STATE UNIVERSITY DDU 15-bit JTAG Register Readout i IRG PARENT PAGE 3D pro®et D785C
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[ B [
N 16-bit JTAG Register Read out (on DVCENB) sTATUS?
e FDCE
STATUSI5 b o STATT
STATUSI15 pELKENA .
STATUS14 FDCE AND2 or DRCLK -
B——)cC
STATUSD> ° i
gKENA | STATUS6 o RST
STATUSI11 OR2 ﬂLKE\A -
STATUSI0 AND2 m DRCLK L FDCE
STATUSY CLR
STATUS14 @ RST b o STAT6 g
FDCE o0 ‘ LKENA CE
STATUS6 AND2 DRCLK .
STATUSS 5 o|__STATI e
STATUS4 STATI5 g | STATUSS o RST
STATUS3 AND? O pRLK | FDCE
STATUS2 o L N
STATUS1 STATUSI3 @ RST b o STATS g
FDCE o0 WEKENA  f g
AND2 DRCLK ¢
R ol STATIY m——pc
STAT14 Z e | STATUS4  RST
AND2 m PRCLK ¢ FDCE
CLR
STATUSI2 g RST b o STAT4 g
FDCE o WLKENA  f g
— oz wDRCLK L
R ol STATIZ or
STATI3 Z e | STATUS3  RST
AND2 - DRCLK c FDCE
CLR
STATUSI1 g RST b o STAT3 g
FDCE or2 "LKE.\A CE
Jives wDRCLK L
R ol STATI| or
STATI2 o RLKENA CE STATUS2 - RST
axD2 wDRCLK | FDCE
CLR
STATUS10  RST b ol STAT2 g
FDCE o "LKE.\A CE
AnD2 @ DRCLK L
D Q 4(ESTAT1 CLR
STATII o RLKENA CE STATUSI - RST
AND2 m DRCLK ¢ FDCE
CLR
STATUS9  RST b of—STATL g
i'LKE.\A CE
m LSHET {>O NSHFT o FDCE AND2 or DRCLK
NV b 0 STATY o L] c R
DVCENS ke STATI10 i HLKENA | STATUSO RST
:SELZ } — AND2 mDRCLK L FDCE
CLR
AND2 STATUSS RST b 0
FDCE o i'LKE.\A CE
AnD2 @ DRCLK L
5 ol__STATS o .
ELKENA | o RST
o ﬂLKE\A CE
AND2 - DRCLK ¢ STATO
CLR
RST TDO
LKENA
_ AND2 _
THE OHIO STATE UNIVERSITY 1 DDU 16-bit JTAG Register Readout i IRG PARENT PAGE 3D pro®et D785C
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T B [
24-bit ITAG Register Read out (on DVCENB)
el S1ATUSLI -bit egister Read out (on S
STATUS10 .
STATUS22 DVCENB ] STAT?
S S CLKENA
STATUS20 wena |
STATUS19 [§ STATUS? AND2 FDCE D2 %% _ DRCLK .
STATUSIS [ STATUS6 ., oL_sTATIg L
STATUS17 [§ STATUSS FDCE A STATUS6 m RST
STATUSI6 [ STATUS4 STATI16 i WLKENA | o FDCE
STATUSI5 [ STATUS3 R o] STAT23 AND2 DRCLK .
STATUS14 - u = LR STATG
STATUS13 o WCLKENA_ g STATUS14 m RST w1 Q =
STATUS12 [§ STATUSO AND2 m DRCLK c FDCE = ELKENA |
CLR AND2 DRCLK c
m RST R o STATI4 B0
STATUS22 STATIS e | STATUSS mRST I
FDCE AND2 ¢ _ pRCLK . FDCE
N - B—)C
b 0 STATZZ. sis RSt CLR b o STATS
STAT23 o WLKENA  f g STAT .—FDICE - LKENA |
AND2 * @ DRCLK . e % pRCLK .
CLR STATI - CIR
STATUS21 RST <1 o STATUS4 L —
FDCE STATI4 o WA FDCE
STAT21 AND2 mDRCEIK 5.
b CLR 5 ol STAT4
| SIATd g
STAT22 ELKENA CE STATUSI12 = RST LKENA
— ORz L PCLK FDCE OR2 ‘ ®
o " ¢ ax — a2 w DRCLK |
STATUS20 RST R o STATIZ o R
FDCE STATI3 Z e | STATUS3 gRST
STAT20 AND2 " @ DRCLK . FDCE
’ ¢ CLR STAT3
plKENA "
STAT21 o LKENA | STATUSI1 RST . D Q
AND2 DRCLK c FDCE OR2 DR'CLK' s
CLR AND2 c
STATUS19 RST D oL staTiy e
FDCE STATI2 e | STATUS2 S —
STATIO g %% _ DRCLK FDCE
b Q AND2 = c
STAT20 ELKENA CLR STAT2
oR2 ® STATUS10 @ RST : D Q=
oz e FDCE o WS
ar ANDZ DRCLK c
STATUSI8 RST : L stam = -
FDCE STATI1 ELKENA | STATUSI [P e —
STATIS8 or2 J FDCE
) o2 m AND2 w DRCLK c
STAT19 - pELKENA CE CLR ) 0 STATI
%% _ DRCLK STATUS9 I — : | STATI 4
o T FDCE u o
STATUS17 RST AND2 w DRCLK .
FDCE b o STAT9 o CLR
. STATUSO L —
STATI10 LKENA CE
STATI17 o WLKENA FDCE
D Q———— 1 AND2 DRCLK ¢
STATI8 o LKENA | = LR
AND2 " @ DRCLK ¢ STATUSS @ RST LKENA ? ¢
ax FDCE N e
STATUS16 RST = DRCLK )
" FDCE ) ol_sTATS | .TT o
STATI6 g WLKENA | o [ —
e ’ ¢ AND2 or DRCLK STATO
STATI17 o LKENA CE B >cC .
AND2 m DRCLK c RST TDO
CLR LKENA
RST AND2
b s BY [PARENT PAGE PROJECT
TITLE N
THE OHIO STATE UNIVERSITY DDU 24-bit JTAG Register Readout IRG 3D D785C ‘
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def=923=39Bh=11.1001.1011 Q[L1:0]

& XILINX

[
Title: VIRTEX Family FD12b923 Macro
" Comments: 12-Bit D Flip-Flop with Preset to 923d and Enable
|
Date: 8th May 2003 [Ver:
[Sheet Size: B Rev




FOK LED

--LIT == Link is alive and well
--BLINK == Link not ready
--OFF == Link not present

DAV LED

--LIT == Active Data Xmit
--OFF == No data to Xmit

SoP3

FOK
FTC  LFOK
FOK_LED {>O FOK LED g
g . o BLINK ¢

gBCLK L
FOK CLR
MATCH
LFOK
XNOR2 FDC FDC
RXDV
LOOP RXDV LRXDV DV LED DV LE
LRXDV D Q D Q {%@ T
DV LED LK
y FBLINK
" bc [FLEELLSNG
SOP3BIA CLR CLR

- RST ORZB1 CLR_DVLE
FOK
RST

EXLINX R

FIBERLED

Custom LED Slow-Blink Control for Fiber Inputs

Date: 27th January 2004 [Ver: 1

[Sheet Size: B Rev: A




A | B C | D
8 Bit Instruction Register decode first 36 OpCodes (6 bits)
FDCE FD D4 16E F[15:0]
BTDI b RAW7 b D7 - F[350]
SEL1 — Q Q o 5o L
a2 ® C R ¢ - . F[35:32]
‘ A3 D3
J FDCE FD >
D5
| 5 0 RAW6 b o .
GND CE o
¢ CLR ¢ D8
o— D9
FDCE FD o
b o RAWS b Q D12
CE D13
¢ CLR ¢ D4 CEO Pl
) S — Ds ¢ bis F[31:16]
FDCE FD AND2B2 D4 16E o=
DIl —
5 o RAW4 b Q .LO A0 DO DI2 —
CE .% Al DI D13 —
C C A2 D2
CLR D5 D4 —
f IL A3 D3 ba CE2 . s
FDCE FD o R
5 o RAW3 b Q D6
CE D7
C C D8
CLR
D9
L FD D10
b 0 RAW2 5 0 b1 FD FD D
D12 RF33 DF33 D2F33
N = ¢ » 0 W > o 33 g
¢ ¢ CLK CLK
CLR Di4 AND2
° E: CEl |, s L_RE3 = ¢ = ¢ " aCLK L
FDCE FD . AND2BI . .
R g rAWI , . Glitch Protegtion for Toggled functions: must do NOOP after RESET!
CE FD
< . aREL | ol _DF1 b o DD211:~“11 P [ e
o .CLK ¢ .CLK ¢ AND2 CLK
FDCE FD B
? ¢ KR g N RF31 P DF31 P D2F31 FD
cE e Q D Q w b ol F3l g
R ¢ CLK CLK :
CLR 2
b = AP CLK |
™ UPDATE
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A [ B i
STATLS0 Load/Check Kill Regi LOGIC
[ oa €cC 1 egister . STATUS?
STAT[19:16] — >0 u FDPE
STATUS[19:0] -
STAT[15:0] STATUS[19:16] m-RD PRE
o READ CLKENA STATUS15 FDPE D Q ﬁ.
IN[19:0] STATUS[15:0] SEL2 .RST—‘ i WLKENA | o
- OR2 ~
I KILLF[19:0] AND2 PRE STATIg AND2 m DRCLK ¢
MUX2 4B RST FD4PE STATI6 LKENA ’ ¢ STATUSG6
10BUS[3:0] . OR2 ~ * RST FDPE
B0 KILLF[19:16] KLLioisl | PRE STATUS[19:16] AND2 wDRCLK L -
v Qo)
11BUS[3:0] EN o STATUS14 FDPE b PRE o STATG o
= LOAD ¢ e or2 WEKENA | op
PRE AND2 DRCLK .
o ol STATI4 B¢
RST FD16PE STATIS gkeNa | STATUSS
KILLF[15:0 OR2 ’ F
IN[15:0] Q[I5:0 . KILLF[15:0] D[Ii:UJPRE STATUS[15:0] AND2 mDPRCLK L IRST—D‘PE
10BUS[15:0] LD QLI5:0] PRE
STAT[15:0] <] EN . : STATUS13 4.STAT5
11BUS[15:0] 54 CcE RST FDPE ° N
LOAD . pBST LKENA |
[“RBEPER ' AND2 ¢ _ pRCLK
. PRE AND2 B——>)cC
. N o o__STATIg
> y SR4CE STATI4 LKENA STATUS4
SOP4B1 LD OR2 HLEEEA— o RST FDPE
LD AND2 DRCLK . L
B—— sLI B pC
Load ZERO to kill readout path STATUSI2 b M ol STAT4g
ONEs are alive ) g - RST FDPE gELKENA
[14:0] == Enable DMB input fibers > SCLK e B OR2 CE
o \ . , o= c PRE AND2 DRCLK ¢
[15] == Enable 'Check Disable' below: CIR som D o STATIg b
161 == ALCT RST ’ STATI3 LKENA i STATUS3
[161= P . F e RST FDPE
[17]==TMB "MAGlitch Protection for F14"M mDRELE e —
[18] = CFEB STATUSI1 b M G| STAT3 g
[19] == DMB (for TF) RST FDPE .
STATUSI9 2 % _ DRCLK
FDPE , L _stamiy e e
e
STATI12 "LKENA STATUS2
N WEENA
b M o STATIg AND2 o mDRCLK | m RST FDPE
WEKENA o PRE
o or K . STATUS10 D o STAT2 g
MRS S RST FDPE WLKENA CE
STATUSI8 oK m DRCLK
RST FDPE b PRE 0 M AND2 c
L
STATI1 RLKENA STATUSI
PRE CE
D Q ASTAH AND2 or - DRCLK ¢ .—‘RST FDPE
STAT19 RLKENA
2 CE PRE
AND2 % _ DRCLK . STATUS9 D o —STATLg
= RST FDPE WLKENA cE
STATUSI17 oK m DRCLK '
RST FDPE b PRE 0 M. AND2 c
L
STATI10 WLKENA STATUSO
PRE CE
D Q HSTAH AND2 or DRCLK ¢ .—‘RST FDPE
STATI8 ) =
or2 e STATUSS e
AND2 DRCLK ¢ D Q
2R RST FDPE WLKENA .
STATUS16 FDPE = - ok K *
RST PRE STATS P B
.—‘ D Q—————#4
PRE STATIQ F‘LKE'\A CE
STAT17 LKEN, ’ ¢ AND2 o m DRCLK ¢ STATO
ENA -
or2 H CE
AND2 = DRCLK ¢ TDO
LKENA
AND2
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FDSE [EX
SLI 5 Q0
[ = D Q
< CE
C
Q0
D Q o
CE
C
R
D Q1
D Q Q2
CE
C
R
' Q2
D Q Q3
CE
C
R
' Q3
™ C
= CLR
Title: VIRTEX Family SR4CE Macro
Comments: 4-bit Serial-In Parallel-Out JRG
Shift Register w/ Enable, loads a single "one” on Sync Reset
[Date: Tth August 2001 [Ver: 1
drawn by KS
Copyright (c) 1993, Xilinx Inc. Sheet Size: B Rev: A
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Qo)
3 Q4
PRE D Q
= SLI b Q Q0
N CE
™ CE CE
¢
C CLR
Q4
Q0
D Q Q1 D Q &
CE CE
C C
CLR CLR
‘.7 Ql ‘ B
D Q Q2 D Q Q6
CE CE
C C
CLR CLR
" Q2 " Q6
D Q Q3 D Q Q7
CE CE
C C
CLR CLR
o———1 © o————1 @
| B
= CLR
Title: VIRTEX Family SR8CE Macro
Comments: 8-bit Serial-In Parallel-Out
Shift Register w/ Enable, loads a single one on Async Clr
[Date: 7th August 2001 [Ver: 1
drawn by KS
Copyright (c) 1993, Xilinx Inc. Sheet Size: B Rev A




A B C | D

STATUS[31:0] STATUSIS STATUS7
FDCE FDCE
STATUS23 R o STATIg R ol STATT .
STATUS31 FDCE ELKENA . ELKENA .
STATUS30 or2 ¢ or *
STATUS29 D o —STATZY, AND2 mDRCLK AND2  DRCLK .
STAT24 ) CLR CLR
gﬁgggg or2 DR:% cE STATUS14 RST STATUS6 RST
AND2
; g DRCLK | D D
STATUS26 ¢ ar FDCE FDCE
gi%g;i w_STATUS22 g RST R ol sTATI4 R o|__STATG
NSHFT FDCE STATI15 LKENA . LKENA .
STATUS23 or KA oR2 MEEENA o
STATUS22 LSHFT R ol__STAT23, AND2 " g DRCLK . AND2  DRCLK .
STATUS21 CLR CLR
STAT23 ;
STATUS20 or2 DR‘iCII‘j(ENA cE STATUS13 g RST STATUSS u BST
STATUSI9 AND2 m DRCLK L. FDCE FDCE
STATUSIS CLR
STATUSI7 STATUS21 pRST R ol STATIZ R ol STATS o
STATUS16 FDCE STAT14 LKENA CE EELKENA CE
OR2 B
SIATLSL 5 ol STAT2)y AND2 O gDRCLK | AND2 @ DRCLK |
STAT22 ] . CLR CLR
STATUSI3 or MLEENA — g STATUS12 g RST STATUS4 u BST
STATUSI12 AND2 DRCLK ¢
STATUSI1 " CLR FDCE FDCE
gi%géo a m STATUS20 RST R ol staTigy R ol sTAT4
NSHFT FDCE STATI3 LKENA LKENA .
STATUSS o WA o or2 KBNS — cp
STATUS? LSHFT R o STAT2q AND2 w DRCLK . AND2 w DRCLK c
STATUS6 CLR CLR
STAT21 ; !
STATUSS or2 MLEENA ) cp STATUSI1 @ BST STATUS3 g RST
STATUS4 AND? wDRCLK 4 FDCE FDCE
CLR
STATUS19 RST R o staTiy R ol stams
STATUSI FDCE STATI12 ELKENA ELKENA .
STATUSO OR2 CE OR2 CE
b Q STAT]% AND2 » DRCLK c AND2 » DRCLK c
STAT20 : . CLR CLR
or MLKENA ) cp STATUS10  BST STATUS2 g RST
AND2 DRCLK ¢
= CLR FDCE FDCE
STATUSIS @ RST R oL statig R o sTam2
FDCE STATI1 LKENA CE LKENA CE
OR2 OR2
b Q STAT]& AND2 » DRCLK ¢ AND2 » DRCLK ¢
STATI9 : ! CLR CLR
or2 MLKENA — g STATUS9 g RST STATUS! g RST
AND2 DRCLK ¢
= CLR FDCE FDCE
STATUS17 [FS — R ol STATO b o STATI
FDCE STATI0 LKENA CE LKENA CE
OR2 OR2
b Q STATI E AND2 » DRCLK ¢ AND2 » DRCLK ¢
STATI18 o CLR CLR
or2 MKENA — p STATUSS g RST STATUSO g RST
AND2 DRCLK ¢
= CLR FDCE FDCE
STATUSI6 g RST R ol_sTATS R .
FDCE i‘,LKENA CE iTLKENA CE
OR2 OR2 -
b Q STATl{i AND2 » DRCLK ¢ AND2 » DRCLK ¢
STATI17 o CLR CLR
OR2 ELEERA CE - RST - RST
AND2 » DRCLK ¢ STATO
CLR
g RST 0
. LKENA
oo ey Check Status LOGIC (F3), shift test (F2)
INV
AND2
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STATUS31

‘ LKENA
OR2

AND2 = DRCLK ¢

Q STAT3 h

STATUS30 - RST

STAT31 EELKENA
OR2 CE

AND2 = DRCLK ¢

STAT3 h

STATUS29 - RST

STAT30 EELKENA CE

OR2
AND2 = DRCLK ¢

9
Q STAT2 h

STATUS28 - RST

STAT29 EELKENA CE

AND2 - DRCLK ¢

Q STATZ%

STATUS27 - RST

STAT28 pELKENA CE

OR2
AND2 - DRCLK ¢

Q STAT2

STATUS26 - RST

STAT27 pELKENA .
OR2 s

AND2 DRCLK ¢
—

Q STAT26g

STATUS25 mRST

STAT26 pELKENA .
OR2 s

AND2 DRCLK
—

STATZ;

STATUS24 mRST

STAT25 ELKENA .
OR2 s

AND2 = DRCLK ¢

Q STATZ%
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| ORCOM

.BU

INTO

| ANDCOM

AND3

INT1

AND3

.BZ \

INT2

AND3

VOTE
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™1 ORCOM
» BO
= B1 INTO
™ ANDCOM
AND3
» B0
™ B2 INT1
AND3 VOTE
™ B1
™ B2 ﬂ INT2
OR4
AND3
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A B C D
o VOTE3
M B0 yomi Vot g
=B
=
Al VOTE3 a6 VOTE3 ALl VOTE3
L BO VOTE1 - BO VOTE6 L BO VOTE11
m B! g1 VOTE—<Ttlm s g1 VOTE—Tm Bl |y VOTR—Tlm
™ C1 B2 ™ C6 B2 ™ C11 B2
. VOTE3 " VOTE3 i VOTE3
= B! VOTE2 = BO VOTE? = N B! VOTEI2
2 B1 VOTE——# il B1 VOTE———#% mB2 BI VOTE———!
= 2 B2 = C71 B2 = C12 B2
. VOTE3 s VOTE3 s VOTE3
M B0 yorp Yo g s [P0 yoTH YOTES g s [P0 yorH YOTE g
BBl BBl BBl
™ c3 B2 ™ C8 B2 ™ C13 B2
aa VOTE3 o VOTE3 Als VOTE3
L B! VOTE4 L BO VOTE9 L B VOTE14
B BI VOTH———a il BI VOTH——a mBl Bl VOTE———*a
= C4 B2 = [ B2 = Cl4 B2
s VOTE3 o VOTE3 s VOTE3
L. BO VOTES = BO VOTE10 - BO VOTELS
"y B1 VOTE———# m Bl B1 VOTE——— & mBs BI VOTE——1
™ Cs B2 ™ C10 B2 ™ C15 B2
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