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DDUSCTRL (file Oddu%@%m&lg-zoog_m:m

1 Version 48
CMS CSC DDUS, Central Control FPGA
v40: DMB & Trig.CRCs use MUX to load Zeroes (not Thufs), change DDUfb reset

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

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

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

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

r4: fix TRG bugs in stage2 r5: reduce RST logic delays, may have caused TrgTrail detect problems

**added bit usage notes in FIFOCTRL, 2/nov2007** v43: tune CMD Strobe timing; r2, adjust TMB/ALCT Fful bit

r3: fixed bug in TrgLlerr reporting. v44: change TF-DDU definition (OxcO in Flash-Page7

v45: tune TrigTrailProb, CfebCntErr logic, add CSC RepeatErr logic to LsumErr reg & take it to JTAG F3t

r2: remove DMBwarn from FMMwarn logic. r3: add vote3 for DDUCRC r4: remove CRC voting, delay S-Link clock by 3.2n
v46: tests ck156, SLink clk from DCM --> SLink. r2: shift OWCLK by +3.2ns

= — vAT: move F\éogbpipi reg. into stage2 beffor% IIDIBUICRC
= v48: GbE skips Empty Events for Global runsi=
~ Set All 1/0 to 3.3V P =Ry =
C C X
C C
§ PART=XC2VP7-6-FF672 1: Mode Bit0  LEDO on top, pins on away-side from LEDs §
§ PROM=2*XC18V04-VQ44 (PARALLEL) 2 Mode Bit1 ~ RST_1=Asynchronus Reset for FPGAL and ALL FIF(
S DDUBCrINDDUS ctrl\ddusctr] 3: Mode Bit 2 S
S C045DD99 4: Mode Bit 3 =
s C145DD9Y 5: Mode Bit 4; High for GBE debug, Low otherwise =
S PromlID: 0502609 8hGbE test, send counter on GBE link 3
2 _ FPGALd: 2124A093h Set L1A Fake mode, Kill TTC LIA/BXR/ECR if SW8 is off S
= PROGRAM takes < 55 ms (31ms this FPGA) 8: FPGA version on LEDs =
C C X
C C
= ELECTRONICS LAB =
s PHYSICS DEPARTMENT =
K C X
§ THE OHIO STATE UNIVERSITY §
= 174 WEST 18TH AVE =
C C
= COLUMBUS OHIO 43210 =
C C X
§ DDU Format Since DDUctrl v15: DDU WOdeOunthODI:UOI‘\]/l\E/cl))r(I{/?gug%f?%_r?étc\:l\{:oégsz BOIBEI[}E lzjf(t)aaeec\,/elnéégxé)gt%s §
§ H1: G575 N N‘.‘N”NﬁN/)Bé”(xﬁ Hf PR/ T2 0x/§’6t§“67ffl“ii§if‘/§000/8%oo DDUBVé(Q’ JWV%\%BBV&E %EHF S%EBESEE‘?&%C:'ESEE% : iégﬁ z gﬁ ggeg g’%’ Enggeg §
= H2: ox/8080/666 T Booo/AIEHE T-1: 0x/S858 8885160 QQIPBER” s Py = 317 CEC, =
S ha oL Bae s ISy TR: 0/ 2 TAWWIRERATDUMR™ D arores TMB Datar - GBE. ByteCount = B-DDU Wordeount 8 TS assumed S

L C00000000000060060060000000006006000006000000600600600000060060060000000006006000900000600600000600000000060060060000000600600600000006000006006000000000¢
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DDUSCTRL —— PT@\;@@K History v1-2: from ddudctrl v28, FIFO Full JTAG Reg is 16-bits

Last w/DDU_FO --->> v10-12: Add RCLK1, Tune OutUnit GT resets, tune DCC_WAIT modes & add KlIII optio
v13-14: Fix LVT/LVA, kill DMB-CFEB-Sync, bring DMB Results to CRCerr; tune DMB checks, GbE Prescale & SLinkWtEn from VMEct

v15-16: fix DMBwarn, add VME_FakelL 1lenable; put DMBLIVE[14:0] in HDR3; put DMBwarn/err in TR-1, Tune TRG_Trail_Err resets, FOV
v17-18: tune DMB_Full, RST_InStat, EndTimeRST, PRST, add INRD-C-Code JTAG path (F20), GbE Packets now 7952 byte
v19: Require SLinkWaitEn for CFEB_Llerr check; v20: set RCLKO to FAST24, CkFB to SLOW6--->rev2: SLOW
v21: add C-code-err Begin/End to JTAG F20, set CLK40-0 to FAST16, DMBIiveErr & In_Time _Out go to BOE St
v22: add DMBLIVE reg's on F25/26, CLK40-1 is FAST16, L1A uses OFD_1; rev2: CLK40's use F16-OFDD
Good! rev3: tune PDMBLIVE_EN & RST_STRT logic v23: add KillCFEBchecks & require FKILL15 to EnableCheckDisabl
To Do: Good! v24: tune DMBIive timing (yellow FMM), bring signals to LEDm10/LA0/
= COMPARE B, (DMB/TME too) v25: tune Llerr & InFerr "DMBIiveOK", fix TTMB_Err, tune RstBOE, check CFEB L1A only on 1st sample (not critical
- Determine correct valucs Lo store in Flash YIB! BXorbit=3563 now, add IDMB_FULL flag on ERB. v27: tune CFEB_L ler, 8/16 sample flag, WarnMon & BX offs
- Test DCC/SlinkWait feedback function & thresn's_ V28 add Big debug reg. on F21, Timeout reg. on F28 use LnextFIFO, replace LLLREN w/LFOE for TimeoutRe
vty e oret ea sNEKE, ERA-SYENd-TO perm. . v29: fix Mult.L1Err logic, add InSingWarn/InML1Err, tune DDUsyncErr, L1A-fake kills TTC-L1
7 No logie for BUSL, DCC SBDATA & Thwcx, & 1SF, 4 [RL v30: tune Critical Error, INRdWarn, Sp_)é(_)_vﬂ & LextStop logic
~ Multiple TRG_Llerr ought to request a syne Rosets  V31: tune CFEB-DAV check (OR DAVs from DMB Hdrl & Hdr2), add SP/TF compatibility & diagnostic logi
Chook Phase ot oV Reee ‘CfébCalDisable default to True, remove DDU_DLL_Err from FMMerr (InRdErr4), modified ERB13 for perm DDU_DLL _er
¥ pg. 26 & Bl add DDU CSC-Board occupancy monitor-F34? r2: add zeroing logic at RST for Occ.Mon. -r3: fix LRST logi
2 CREB_T1A checic disablog. pe. 12D: nott Found a fix..  V33: change SourcelD=760=2F8h for TF-DDU v34: Inverted CCB_CMD bus & L1A **for TF-DDU ONLY!*
R Cha D o P b /4P mimic? v35: Autodetects TF-DDU, now compatible w/wo TF; add SyncHold & CloseL 1A logic; r2, removed redundan
RdyIn2 requirement for SEN bits. r3-4, OSyncRst on ~CIk40, tune OFIFO Mon, req. VMEctrv17+ & InCtrlv22r3
CY§<9< n%EEHB%s have SrcID==BrdID, NoLiveFibers now readout on L1A. r2: change TF_SIG to FDRE, Reset CheckCRC with NewTFDM

TOSPT rekl ap ~v37: diagnostic changes....Tune DMBLlerr(notALCTerr), BadCtrl(notMissTrg), LIE(addMissTrg)
op ek PM Tlﬁl JAR CTerr account for MissTrgTrail, DMB-to on Eral5, XtraTrgTrails on Erc5+13,DDUfmm 3-bits held Reset until SystemRd
35 oIk [2=3: tune CfebL1aErr/SyncErr &DMBcritErr |O%IC, MultL1err logic, InSingWarn=Eral0,ValidDMBfull=Erb0,DMBtimeout=Eral

v38: DMBcritErr=Erc7, improve Htmb/alct timing,C-codeErr goes to InMxmitReg, InTimeout goes to EndTimeBusyRe

g? ng<162255 iﬁ :gssrzél_make DAQovfl for FF case only, include C-CodeErr w/MultXmitkrr, CFEBcrc flags Reset on BOE, C-code-L1er=FIFObl
LDMB_CRCok held at least 4 cycles

5P clk40 3R . e D_ !
45 clk15d3: ag@_ D,MB-TO/FIFOfuII to TMB/ALCTerr Regs, adjust their time to L2DMBrd; TrgWC only Comp 8 bits, A-T-Switch Reg. NoSpwdE
1S drok2 3p  *5S _ r4: fix LWCh8 Reset logic for long ALCT case (still not inc. in WC check though
6S. sclk 6s. *gs V39: 64bit_err reset on BOE, TrgWC now uses all 9 bits, CloseL 1A range now 1usec, BIG L1Afifo w/better Warn/Busy Logi
* denotes LoCed positio 2. add hysteresis for LLA_AF/Busy state, tune DAQovfl logic, tune SysRdy/BUSY logic. r3: tune L1pipe/StuckData logi

) -r4; tune CRC_Cnt_Err monitor logic; r5: tune SCAovfl Reset & CountSample timin
New (!ldeas. Store & check DI\I/IB so(L]Jcrce ID)‘s from each fiber? - =
. Feed SLINK status into FMM logic (for UF).
Default Startup Order: Set DMB CRC OK flag for DDU Empty Events? no...

§)e}§gS§ELL (no wait) In case of StuckData send PRST? How to distinguish SEU? Later event still gets LostHdr
5) En. Outouts or Timeout, could self-correct. Add "PRSTed" VME register to track occurrence. .
6% Rolease WE In case of LLAmismatch, let it run and see if it is better a few~10 evts later. Possible to CSC LI1Err<--Bring to VME-JTAG Reg?
self-correct as above...? Can only work if DMB really lost evgst,datadcount f64_bitwords) for "No Data" event: 0x006.
i . DDU WordCount for one DMB (only one CFEB): 0D2h = 210 dec, 1680 Bytes
DDU Format Since DBUctrl v15: T DDU WC, 1 DMB with 2 _CFEBks SAmples each): 19Ah = 410 dec, 3280 BYtes
H1: G375 ¥INRINRIRINS . TTAVR T-2: 0x/80007FFFF/8000/8000 DDU WC, 2 DMB with [ CFEB EnSEEE:Ei  19EN = 414 dec, 3312 Bytes
. 49-bit ~unique constant DMBfulI(15 1- DDU EQE Status. _DMBer MBwarn(15) y Wi n =4). = ec, y es
H2: 0808078051 BooorFiHHR T-1: 0USSSSSSESIGRQQIPBFE” 0 R i ount = (6  25<NISTICEEB + 4nDMB) < 30070: 240860 Bytes
H3: Ox/L L L000012 22 2/EEMY TR: 0x/AMW WAAVWWIRRRRITUMK Mignores TMB Data™  GBE_ByteCount = 8*DDU_WordCount 8 TS assumed_
DDU WC, 3 DMB with 1 CFEB (n\CFEB=3): 26Ah = 618 dec, 4944 Bytes DDU WC, 11 DMB with 1 CFEB (nCFEB=11): 8CAh = 2250 dec, 18000 Bytes
DDU WC, 4 DMB with 1 CFEB (nCFEB=4): 336h = 822 dec, 6576 Bytes DDU WC, 12 DMB with 1 CFEB (nGFEB=12): 996h = 2454 dec, 19632 Bytes
DDU WC, 7 DMB with 1 CFEB (nCFEB=7): 59Ah = 1434 déc, 11472 Bytes DDU WC, 15 DMB with 1 CFEB (nCFEB=15); BFAh = 3066 dec, 24528 Bytes
DDU WC, 8 DMB with 1 CFEB (n\CFEB=8): 666h = 1638 dec, 13104 Bytes
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IPADAPY 5w Fur 30U 53 15y FuLL 3:0] H H
> L Page 3 FIFOCTRL B_ SPWD_ERROR SpeC|a| occurence warning
. A— LDMBLIVE[14:0] i
LSUM_ERR[14:0 egDLL_ERROR SINGLE_WARNING
DMB Full 5|gnal detected P CSCLIERR iosc | 1ERR  LSUM_ERR[14:0K | — jume o 71N SING, WARN B .
by an INFPGA InUnit 2 %LINSING DMB_RD[14:0]— nm— INFPGA DLL, SPWD or GT-RXEr--
= —LINSYNC LCTDAT EXIST(%
;T Caa e RARD TR ) FEORATE This event is garbage! Set error bit in SLINK...
B =T\ 1A ERR
IPAD4PD __  IBUF4 33 _ _ Bzl 7o sounce oiso D@t Add BXR/BXO control to BXN counter by O4BIT ERROR
! s ! w : _ID[15: RC_ERR
-|[3 ol ___ Y LREN_OUT[3(] Bg CRC ERR |
rom FIEG.5 CE0ELAY-NONE > memm— \RDV(30]  LREN_FoUT0} e Add Trig/EVt Type to L1IA FI FO? oF LA ERROR
MOREDATA FERR[3:0] P L
FDACEBUS oo » LRLIERR [ MOREDATA  reegno) e Mask DMBS with Critical error until they're Reset? o TVB_ERR .
; | : MRS Sl
O LLGooDLW LOADKILLF[19:0]— et ---> report to DAQ and Trigger? B_ | ScA OVFL Bg ALCT_ERR
* WEVCNTRST |STUCK DAT FFULL[3:0]—  mman | Resets between DMBs on same FIFO? 6 DMB ERR DMB_SCA_ERR
B EVCNTRST : B LOST_IN_EVENT
mCALTRO DISABLE rp ca pisaBLE  OEFOK——OEOK = Page 12 stace LSUM_ERR[14:0] T
P WENTMEOUT —pENDTIMEOUT LFIFO_EMPTY LFIFOMT o SL'STD"‘,\’ATBLEI’\\‘,E fop <SINKWTEN  LSUM_ERR[140] |— Sm— L
o B [PSTARTTIMEOUT  RENOE-g— RENOE-0 - EMtigls | DVELIVE[14:0] DM RO[140K | oRs
W oEN TRUE INO_LIVE_FIBERS | NEXT FIFQ NEXT FIFO g D gFIRST DAT FIRST DAT DMB CRIT ERRDMB CRIT ERR P <P<___Rnown for DDUtr-1==E-code+2
IPADS BUFS 33 ®OMBLIVE ERR |-LREN_TRUE LGOODFW LGOODFW T gSTAT CODE STAT CODE  DMB_FMM WAR) W.T 'm DDU_SYNC ERR  <-MultL1err, FIFOfull, InMemErr or InRdCtrl Lost Sync
MODEIN[?:&] —““MODE[7:0] P gPMBLIVE ERR |5\iBLIVE ERR GOLDDAT T gLSECOND HDR - P CRC ERR P STUCK DAT | MultTraL1 heck?
[ | LGOLDDAT—=2°=2201 g mSECOND HOR_ X, ok conp_HDR CRC_ERR— "SRR gB b | nc. MultTrgL1err check®
WARN MONJ15:0] DODATA n B .TRG ERR BAD_FW .B P B INSING
'WARN_MON[15:0] DODATA L1A_FF P B gTRG_L1ERR L TRG_ERR BAD_FW~ TRA 15T HDR T - MULTI XMIT ERR |
%e maove - — — > > LVB15 - LIA FR——1 & B ——<|LTRG_LIERR  LXTRA_IST HDR—Z == ————®  p P_INSYNC INCTRL_ERR
g \ . MODES =2 vB15 L1A AR L1A AF . B gCRC_END ERR {0 "o\ oo IND HDR 15T_2ND_HDR 1T B g FIBER ERR P. n
‘ oo INFAKELL EN [~ FAKE L1 EN ) L1A_FAKE LIA—FAKEXMIT ERRORS[1:1'0 XMIT_ERR[14:0] . B gCRC CNT_ERR LCRC:CNT:ERR FIRS'FDAT:ERF FIRSTDAT ERR gB P T|MEOUT INHARD
LisUr o2 SYNC RST |-1A - : OE_HDR BRD_DAV/[3:0] BAD_TRG_TRAILCADTRETR _gB 5% oo "HATA OR3
L1A PWR-ON-RST|> Y NC_RST OF_HDR u BRD_DAV[3:0] gD CTRL woRrp-BAR_CTRL WORGP CRITICALERRO,
“ARer PWRONRST oo oo SBXN[12:0] ERCLE0 Ercp1s:0] LONE WORL_LLONE WORD gB P CFEB_L1A_ERR R R dim
sco  [RST re: L1AN[23:0] OSTAT[15:0] FIRST_HDH—FIRST_HDR i P DMB_CRIT_ERR eset eqUIre )
=20 lgco EVT_CNT[23:0] — e— NIR o R OSTATIIS(O] Lsca ovrl LSCAOVAL g8 £ oo i Ery, Tell FMM...
from EIFO-B Y T \JR_NONJTAGRESET — D T sym— 1o | -CRATE LXTRA_2ND_HDR-XTRAZND HORgT
IPAD4PD IBUF4_33 \\mis.0; SYNCRST-_SYNCRST ~SYNCRST o ~ISOURCE_ID[15:0] ~ CSC_LIERR—CoC-LIERR gD g 2ERO CRIT
MTIN[3: O ' v B TRG WCERR LXTRA 15T TR XTRAIST TR o7 P INSYNC DDU_WARN
TNM=INM 113:0] INMT[3:0] VME L1A-YME L1A™ NG m——————"—| TRG_WCERR =S - TTEAD 2ND TR T » = NEARFULL
I0BDELAY=NON I EaVE DS TeTs - SPWD ERROR B Bg TRG_CRCERR LBAD_2ND_TR—=——""=—"—® " INHARD DAQ_WAIT )
IPAD4PU 5arnNGa) LEXT_STOP | spwp ERROR-SPWD_ERROR m—— ==X TRG_CRCERR LOST_IN_EVENT 2B = =
LEXT_STOP a0 T T - 64BIT ERROR B OEDEFAULT LOST_IN_EVENT—="—"—""———"—# ORI12 oR?
m— 30) — PAFIN[3:0] RX_ERROR | - li.LORESI?rEFAULT LOST IN DATA__LOST IN DATA p Tell TTS to slow down
Real PAF! IPADAPD prinpzo) ™ DFOLK  xmiT_muLTi_ERg-MULTLXMIT ERRy P L1AN[23:0] me ok LDMB ERA__DMB_ERR g8 <<---known for DDUtr-1==E-code+2
FFIN[3:0] PAF ERRPAFERR g7 L1AN[23:0] g TMB_ERR SINGLE_WARNING
from InRDtrl pgLINFERR | \oon o - FF ERR b " - LTMB_ERR— =" g SING ERR
D4PU NV4 BUF%:.O USE[3:0] FFERR— — " ——®& — | SBXN[12:0] LALCT_ERR—ALCT ERRy = = SOMETHING_BAD
y FOK[3:0] FIBER ERR_FIBER ERR P poLMOVLP_DAV_ERR | MOVLP DAV ERR  CHECK CRG_CHECK CRC .CRITICAL_ERROR)
OBDELAY=NONE - - — - -
from FIFO IFDABUS [SISe=MNIRNERY| - TIMEOUT_ERR-IMEOUT _ g P By CFEBLIERR LCFEBLIERR  TRG_TRAIL_DONERC_TRAIL_DONEg g
IPAD4PD FIFOB_FULL([3:0] - STATUSI31:0 TG TRAIL z
EFAIN[3:0] Jogs: : L2L1A_ERROR-A ERROR g B LTRG_TRAI OkD66
i ' FIFOA_MT[3:0] - [63: | STATUSISL.0] twe_L-tWC Dy DO[65:0] _ DOUT[65:0]0PAD66
OBDELAY=NONE Q[3:0] IN_RD_ERRJ3:0] OUT[63:0] DIN[63:0] ROD[65:0 -
TNM=INMT IPAD36 i RD_ERR[3:0] SPDATA[Sl:O] T CRCOK B =
m2CLK | 1135:0 IN[35:0] DOUT[51:0] IN[51:0] LCRC_OK BSTLW -pushed one pipe delay inside
TNM=INDAT _ S| K : LOSTINEVT TLOST_IN_EVENT LIE RST_LWC stage 2 before DDUCRC _cik
=" NscLK TCRC ERR DMB_FULL
wCt e CRCERR CRC_ERROR OMBFPUL CFER L1A_ERR
CLK40 TDMB_ERR LCFEB_L1A ERR=TEB_LIA ERR P
L1A FF IN_RD_SyNCa B=="5CLKA40 DMBERR DMB_ERR sum-Dme-Erg DMB_TIMEOUT D
GbE ™ e by aSYSTEM_RDY [ o TMBERR— T TMB_ERR TTMB_ERR LDMB CRG o LDMB_CRC_OK o8 FDP
s BUF'N RD_SYNCS IN RD SYNCI[5:4 FULLIoG ALCTER? TALCT ERR TALCT ERR  LCFEB_CNT ERRLCFEB.CNT ERR o ‘
T gLlA ARG IN RD WARNI5:0 [9:8] JD[17O] TTS_STAT[3:0] B LTF_SIG LTF SIG OWE PRE oW w2
o FPAF[9:4] JD[17:0]— —— S TTS_STAT[3:0] LTF ERR Vel
T .LlA WARN [™__IN RD_WARN4 - LDMBDAV[14:0 _» LTFﬁERF
BuF %, OSTAT[15:0] | pMBDAV[14:0 ; DMBDAV[14:0] wen_WEN o IWE L
GbhE T wPAF {> IN_RD_WARNS m STATUS[31:0]  pMBCNT[3:0 DMBCNT[3:0] e KBIT g e
BUF ENDOFEVENT : .
IN RD WARNI3:0 DAQ_WAIT DAQ_WAIT CTR;'I['1A7I£" (;$i|§|_|’_\‘[170] OEDATrMI LS.
DATA RDY SOFT_RST = ! OETRAIL
= - mSOFT RST |
IN_BD WARN[2O ERALLS0] O ! BUS %l WEN_DAT WEN_DAT OETRAIL . ~__ ENDOFEVENT
e | ERA[15:0] LIN_SING_WARN——>">_CATE g OEHDRI3:1 . . CRC[14:0 15 u .
mLAPUSH o RST OEHDR[3:1] CRC[14:0 BUF 5 ReT wi™ " PRST
L1A_POP ERB[15:0] ERB[15:0] RSI L1A WARN Inc. Pwron, ARST&TTC SoﬂRST Fiber Inputs frozen until ~9BX after Reset is gone mB— {> OPAD ‘
Biawr & L1A_WARI — OBUE.  + \IRGT
= ERCI[15:0] - BRD_DAV/[3: of @SOFTRST _peest™ OSOFTRST o ‘ @SYNCRST pewt™ OSYNCRST oPrD ‘ g M RST P MRST . ‘
| ERC[15:0] BRD, DAV[3-0K- Sour Sour | oaur
THE OHIO STATE UNIVERSITY "™ DDU Control IR [T 1 PrO¥ECT D785C
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Controller Logic pATE - FILE FAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 6-19-2009_14:23 DDUCNTRL .1 2




A [ B [ c [ D

STATUS[31:0] FD16 Lep mobes BUFE16
E
PI*E'O;LT':J/Z*; '?DEAR_ SRS g CRC_ERR statuso_fls STATUS[15:0] SOUTI[17:2] LAO_[15:0] 0316_3§0_[15:0] OPAD16
L DMB: | 1A ERROR KBUF sTATUSL flB . E o
p_LIA FF BUF, [ STATUS[31:16] . ]
-——— FIBER_ERR 8UF sTaTUS2 JiP CLK40 [l LA0 16 o016 oreo | LA pIn3
BgFIRSTDAT_ERF-CUstaATUs2, [ = t Lsure L Saor
o g m DDU_SYNC_ERR BUF STATUS3 HP [ "
o JCLK % 1 1A017 k017 LA pin2
P LCFEB CNT ERR statuszs | @MULTLXMIT ERR statuss e RX & Spwd Err types LED_MODEO L gure LGaur
B: LDMB_CRC OK K8V raruszo [ mTRG_CRCERR SUF STATUSS @8 ...was CriticalDataErr :@\ BUFELS LED_MODEO
p_LCFEBL1ERR INVerATUS30 .TIMEOUT BUF STATUS6 QP OFIBER ElBR .LED MODE3 SHO_CLKS FD16 LED_MODE3 c LED MODE4 BUFE5
P' LMOVLP DAY ERSWUSM wLOST_IN DATA [<BY STATUS7 fp  wes APAF ey xium LED_MODE : : : LAL [15:0] ® LeD_MoDEs LED_MODEX
BUF LED_MODEL '
BUF .LOST IN EVENT statuss Bs = FF n ! LED;MODEQ LiéTDATAﬁEXISTS
DMB_ERR BUF STATUS9 BUFF_OVEL ORS 2 D2BUSY
DDU DLL ERR [ ] B L E OETRAIL OETRAIL+1 &l R .LGOODFW
® TH DLL ERR DLL_ERR ST STATUSIORE . Return to Nor ! O oETRAIL+2 o = n
6Ambit misali Filled @RINFPGA. 204BIT_ERROR [S8F sTATUS1 Je & oETRAILS3 LED_MODES wOLEFOMT & 7:
-pDIt misalign F1 == o
’ ’ o LDMBDAV([15:0] s }7 cE Q@@ _ |ED MODE12 - MOREDATA
NEAR_FULL STATUS12 T . CLK | i
= R =—pc @ LED_MODE13 LED_MODEY E
S|NGLE _WARNING <BUF sTATUS13 B2 | LomBDAVIS CLR = LED1
. &1l RST LED_MODE7 /- D3RST_LWC Loat
SCAoVfl just sets thliSINGLE ERROR  [<8UF staTusi s LDMBDAV[14:0] LED MODEL BT 5 64BIT ERROR W ‘ ® sLwe LD
2CRITICAL ERRORFKEUF staTUSIS JP BUFE16 o CRC ERR £ = Loe2
FD16 E L — ORS5 D3CHECK_CR LD43
BUF LAO _[15:0] By TMB_ERR =
was L1A_FF..g TRG_L1ERR STATUSL6 s =L B'———ALCT ERR mD2CRC_OK LDa4
@ TRG_WCERR |8 sTATUs1 s \/\/ put 4 highest bits inside FERR V/ / Quso] e BRR ) SINGERR g gD3EOE Loss
was TRG CRCERR..g ALCT ERR BUF STATUS18 fiB cLk L - NV
= . BUF LOADKILLF[19:16] BUF4 FERR[15:12] & [° BglLOST_IN_EVENT | m LED MODE1L e
was TRG_ERR..g TMB_ERR STATUSII g8 Lep mopel BUFE16 B L1A ERROR o
- - BUF E - OEHDRI[3:1] IiEDEFAULT
@DAQ_READY DAQ_READY STATUS20 it DFERR[15:0] LA1 [15:0] B IESDIIEIZG OEHDR1
NV DAQ_WAIT BUF sTATUS21 fiT 4 fill by FIFO FERR[3:0] oRs OEHDR2
g!NCTRL ERR _[<BYF sTATUS22 s aSINGERR | o|_SING_ERRg OEHDR3
wSPWD_ERROR [<EF sTaTuszs s me e suFE1s LED™WoDEL &
- . e BUF FIFODAV/[3:0 LREN OUTTTA] . LED MODEZ wCLK | e v
FMM status bit definitions ol sy (FENOUTS0] _ FDL6 AL [15:0] wKEIT
[ ; DLREN_OUT[15:0 OEDATA KW ps
0: BUSY = NotREADY nrovizo)  BYF oo | oo oz w%— -wbzt 16E PWEN DAT KW o
1 Wamlng/NearFU LL .MOREDATA LREN_OUT12 LREN_OUTIS:0] ey START MODEO 0 LED_MODEQ - = OETRAIL INV D17
2: Lost Sync, need SyncReset L WAIT TREN OUTES e e RST RST_BOE LED MODEL =5
3 Error need HardReset mCOODLW LREN_OUT14 4 f||| by FIFO AL DL——————n BUFE5
m_FIFODONE LREN OUTIS 3. | f . ore 2 op |_LED_MODE? LED_MODE2 &
IPADAPD ot ostaridBUF4 330 crriostataal our == Only LAs free: none MODE7) ¥ lepwmopEsn  LOE HDR
| > RD_CTRLOSTAT3 IN_RD_ERRO . none have LA _1 free 0| LED_MODE4 o LDODATA
RD_cTRL0sTAT2 <207 v RD svnco - SLINK_WT_EN LED_MODES OEDATA
assume IN_RD_FULL = Lost Sync ; —— GLOBAL_NODATA D5 - " =
- = Y RD_cTRLOSTATL [<2UF N RD WaRND CTRL16 - b |_LED_MODE6 g gNEXT FIFO
IPAD4PD RDCTRLlSTAT[%%UF4—3%D_CTRL18TAT[3:O] RD_cTRL0sTATO |27 1N RD BUSY DoData Low==EmptyEvent™™*  \\5op, OETRAIL+3 o7 |_LED_MODE? o ENDOFEVENT
> RD_CTRLISTATS [<BYF IN RD ERRL WE WE LED MODES
BUF FDCE Dg——1 LE
RD_CTRLISTAT2 IN_RD_SYNC1 ORZBL 0o |_LED_MODE9
RD CTRL1STATL F<BYF N RD WARNL .ETH XLIM GBE_STOP o Q SPY. E& OWE o LEDfMODElO. mCRITICAL ERROR
IPADAPD  gpcrrisstaridBlIF4_3%o crrisstatiao RD_CTRLISTATO [<2F i R0 BUSY meEELEE BT e oy | LED_MODELL WEHCLEERROE
b crrLzsTATs KEUF I RD ERR2 crare " mCLK c oRz LED MODELY  MENGLE WARNING
= L CLR D12 4——2.
RD_cTRL2STAT2 [NBYF 1N RD sync2 RST b1s | LED_MODEI3 AR UL
RD_CTRL2STATL [<BYF IN RD_ WARN2 OE_HDR mODESy LED MODE14 ~ WEFOK
IPAD4PD UF4 3 SUF CTRLE HDR1_OUT-1 MODE4 DI4 —————— R Ny
RDCTRLBSTAT[&% - %DicTRLSSTAT[S:O] RD_CTRL2STATO IN_RD_BUSY?2 AADoHdr Low, check for Empty Event now m c bis LEDiMODEISI - LED1 rwees*l ED1 o | ACT
> RD_CTRL3STAT3 [<CYF |N_RD_ERR3 AND2BL MODE? LED2 Kosuel ED2
BUF LED6 el ED6 AND2B2 L=y oran | AAT
RD_CTRL3STAT2 IN_RD_SYNC3 = Lewos: AC20 LED3 <esuel ED3
RD_CTRL3STATL [<BYF N RD_WARN3 LED7 osuel ED7 DDU DLL ERR L LEDA kostL EDA orrp | AAB
BUF ®CED0 KowrLEDO AB20 ETH_DLL_ERR DLL_ERROR = EDS komr oro | AALY
RD_CTRL3STATO IN_RD_BUSY3 ' - QBUE
BUF R OBUF ABT7 o = LEDS BUF LEDs o0 | AA20
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A B I c I D

LED_MODE9 MODE7 BUFE16 LED MODES
. E
INT[63:0] FD16CE BUFEL6 L6BITFE,,., 9 | LAO [150]
INT[63:48] [ DINT[63:48] DDINT[63:48] L LAL[15:] - EN_GOODDAT _
g . s 16BITFE, oy @ 1 LA1 [15:0] 2, @DGOLDDAT oL LAO 16 LA pin3
E BUFE .
S S - .  LED_MODES5 - - CLK LAO 17 L.A pin2
RST LED_MODEY gDLL_LOCKFB LAO_16 L.A pin3 LED_MODE12 Lo
INT[47:32] FDIOCE DINT[47:32 DDINT[47:32 by - V;U g LA pin2 Ty E——
. . . . E .
wwa [47:32] [47:32] LAO_[15.0] aCLK625 %I:EAO_N - LED_MODEL _ D2WE ?—r\l\ LAO 16 L.A pin3
g e SR4CE &l \E_’\‘/BLUFE .
T e e moK e g LWC LD « o DLWC LD o SR4CE % « CLK > LAQ_17 L-A pin2
. CLR LED MODES ol mCOLDDAT {>O GOLDDAT | , 0| DGOLDDAT, Bure
. FD16CE - FD16 EBUFE16 8 . o2 | DSLWC LD INV 01| DDGOLDDAT
INT[31:16] [ DINT[31:16] - DDINT[31:16] LAL [15:0] aCLK | ol ' g « | DImOLDDA
o Q[15:0] Q[15:0]] > [} LR -7CLK c Q3
S }7 CE =X }—‘ CLR
me e " T ED aRST ED
ssT LED MODES .WD 0 NEAR FULI:| SINGLEERROR | 0 LS ERR SINGLE ERRO
_ FDI6CE . FD16 | BUFELs " oowsems) HOINCEEERROR
INT[5:0]  [oos DINT[15:0] [ DDINT[15:0] LAO_[15:0] .k e gox b oz
o Q[15:0]] Q[15:0] > D
Q }7 CE
] me—pe me—be DDU_LOST_SYNC DDU_SYNC_ERR CRITICALERROR = LC_ERR
CLR 2= o Q= D Q CRITICAL_ERRO
RST DMB_CRIT_ERR
.CLK c .CLK c OR2
. LED_MODE13
DO[65:0] FD16CE EBUFElG led_m13 - SR4ACE I . SRACE WE SR4CE
DO[63:48] DDO[63:48] DDDO[63:48] LAL_[15:0] oM s @ "= su @ — s O — oo
D{150] _ DDLFIFO_MT D2BUSY, D2w
cusal b | DDDLFIFO_MT ¢ ¢
8 CE 8 }7 CE Q 1] | CE Q2 t— 8 }7 CE Q—
l
T gak L -, ek 7 gk Lo - 7oK = Z ok | e
RST LED MODELS o od 13 ;) — g — S —
FD16CE FD16 ea_m SRACE
DO[47:32] [o.. DDO[47:32] [ DDDO[47:32] —*—| LAO_[15:0] SRACE S e SRACE
. s Qs > g RSTLWC | o [ DRST LWC, W~ —su Zj — N A Zj .
> mCLK LK QL Q 7D30EDATA Q|
" e i § ——ee o (DIRSTIWC, > [0 C: Zz — . CLK CCE °§ L
ST LED_MODE12 BUFELS  1og mi2 oLk | - =—c e S
. FD16CE . FD16 el s _ 0 g gvooer 2 '
DO[31:16] [ 0 DDO[31:16] [ . DDDOJ[31:16] LAl_[15:O] &1 }FEBUFE oo wooe 2
§ }7 cE Qusal Qnsl % ! - ™70 ® LEDO LED_MODE1LL LEDO067_DEF E
CLK c CLK Le g | NV L LEDl .LED MODEL1! .SOMETHING BAD
CLR g i
ReT LED_MODE12 gl oS LED2 , SRACE = MODELORS DLL_ERROR
FD16CE FD16 BUFELS = led m12 & e s K
DO[15:0]  [;.- DDO[15:0] [ DDDO[15:0] — ] LAO0_[15:0] '“V £ ap- wLOIBIT ERR o uoer 1l .
oi50] ousal > 5 - LED4 8 }7 cE Q| —°EOEy Y BUFE
§ }7 CcE é N s LED5 . e e ar B
B e e g W e LED6, 2,
RST % ” INV. ™77 LED? n
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- LED_MODE4

D
LED_MODE4 LA1_[15:0PBUF16_33 [15:0] OPAD16
 LED_MODES } :

u LED_HODES >

- E .
BUFE16 « BAD_TRIG ® 1 LAoise LA pin3 Fkkk AL 16 b1 16

Ol .
DERA[15:0] . DDERA[15:0] LAO_[15:0] CLK E‘:\‘/TJFELAO 17 LApin2 L 6aur oo | LA pin3
Quso) Qnsel LED_MODES " Leore " wSCLK {>Ll_17 o> | LA pin2
= LED MODE7 EN_ERR_CRC FD OBUF
e re e re EN ERR - £ LTRG_TRAIL b 0 DLTRG TRAIh
OR2 _— . | ]
. BUFE16 DCRC_CNT_ERR e DCRC_CNT_ERR LAO 16 L.A pin3

ERB[15:0] DDERBJ15:0] £ LA [15:0] v CLK \E_’\\/EJFELAO 17 LApin2 T LED MODES EBUFE5
FD = Lo = a @RST_LWC LD61 LED1
T T £2OMETHING BAD) | 0 BAD TRIG %VO BAD_TRIG FD uTRG_ERR LD62 I[Egg -
wEN_TRGERR mLGOODEW |, o D2GOODFW LD63 -
ED16 FD16 BUFE16 TS mLTRG_TRAIL Los4 LED4 o
DDERC[15:0] LAO [15:0] o b gFRG_TRAIL_DONE LDss LEDS

LED MODES e L1AN[31:0] ED16 LED mopeo BUFEL6 L0 vopew BUFES

CLK CLK . . E

[ L e e BUFELs LIAN[23:0] S20UT[17:2] LAO_[15.0] _oRsT LW.—C o [EPL i
XMIT_ERR[15:0] E gDLWC LD Low2 LED2
mCLTRG TRAIL LD143 LED3 .
LeD Mobeo BUFE16 gDLSECOND_HD LD14s LED4 .
E aDGOLDDAT D145 LEDS -

S30UT[17:2] LAL [15:0]

FDCE wOMB_FULL LED_MODE11 BUFE4
TRAAD EIii 1 9. E
IDMB_FULLI3:0 L _IDMB_FULE1 L_IDMB FULL \ REAL_DMB_FULL e
%@—Lt ) ] ppenw— u oK e mGOLDDAT | | o | DGOLDDAT gSOFTRST o110 LEDO
TIMEOUT-ERAGy NANDA ce =0 BXR - INMTO WV, o LED1 o
LTRG_TRAIL-EGAS B . AND3BL OSTAT[15ZO] EDCE e e . RST NV b1 LED2 -
ERA[15:0] RST ERB[15:0]  4DCC LNK RDY OSTATO JF FD gEVCNTRST KWV o1 LED3
LTF siG o I GOFIFOMT <KW ostars fir REAL_DMB_FUL| o o LVALID_DMB_FULL Ped BUFE4
[ [E—
m LTFERR bor raL LOST IN_DAT4 was ETH_XLIM.. gSPY_EVT <€ ostaro fir - mLSECOND HDR | o | DLSECOND_HDRg mLED_MODELL e =
END_TiMEOUT BUF a2 mYALID_DMB_FULL P g FFHL BUF  OSTAT3 T oK e g LA LD114 CEDE n
CLR INV
wSTART_TIMEOUT >ﬁJF ERA3 .S;’:{ZTFDVXT = : SLINK READY BUF oSTATA - wst mCK e - BCO LD115 -
TRG_TRAIL_DONE [<BYUF  gpag e : = LFF W osrars B aP_RST IV, i1 LEDG6
m_TRG_ERR P<GUF _ ERAS AL CTRL WORD , = SR4CE SRACE M_RST NV Loz LED7
CRC_ERR - - LLONE_WORD B wDAQ_WAIT °."_osTaTe T GOODLW CRC CNT ERR " INV "
ERA6 B su 0 ——
. BUF L IDMB_FULL P--New aDAQ_OVFL 8F ostatr §p s X ¢ DCRC_CNT ERB EN_WENOUT &
cren IEEE Es; E§§ > ERAT LSCA OVFL B BUF o [ DDGOODLWy o Jekkk D2WEN LAl 16
S UF ERA8 [ 9 | u
WCRC OK gﬁ oy @ XTRA 2ND_HDR T gLOFIBER ERR ostats P 8 }7 cE @l— S }7CLK CE Q2 — N WENOUT L gure
nNeAR oI NV .ilg:iz?:?? I gLOFIFC_MT BUF ostate WP mCLK ¢ 0l — = ¢ @ - %VO EN WENOUT _
CLR
*NEW*ggIN_SING WARN ERA10 .BAD IND TR T LETH XLIM INV' ostAaT10 BP RST RACE Q SR4ACE sl LAl 16
PAF_ERR BUF  eran L G.B|T OVFL BUF ol &l _ FDC BUFE
= _ OsTAT11 [P -
a PAF PE0F erarz w2ND_HOR 15T & " o GREN_TRUE | _ | ol wRENOEO |, ol —
LIA WARN P<6UF  ERAL3 mLDDU DLL ERR P mLSLINK READY osTaT12 [T DDREN_TRUE, ol DMB_TIMEQJT |, o[ LDMB_TIMEOUT
MULT_L1A ERRP<GUF  ERAL4 NV Q DDRENOE-0
= _L1A ERRP<GY = DMB ERR B m LLFF osTATiz fiP g | 9 o o2 | DDRENOE-0 o cE
DMB_TIMEOUT.—BUF BUF N }7 cE @ > CLK
cRaLs m LOST IN_EVENT B @LDAQ WAIT ostaTia flp CLK CLK |, N meK e
*NEW™_| DMB_TIMEOU e s . ° cLR
b BUF BUFF_OVFL <8 ostatis Jfp CLR CLR
CRITICAL_ERRGR = SO RST aRST RST
FD15CE w1 SRACE SR4ACE
: BUFE16 CHECK_CRC || ol CRC_OK s o0 | D2CRC_OK FDCE
E
LAO_[15:0] ol ol 64BIT_ERR! 5 | L64BIT_ERR
> 8 }T . o2 | DICHECK CRG g | = el -«
g ———pc Q3 — =" bc @ l— mCK N
ol CLR CLR CLR
g g RST
ol }—‘ ol }—‘
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A [ B c I )

REF DCM OFD 33 1 DCM
PAD CK625IN [~ CK625 | .. . wo LCK_REFN~_ CLK®625 CLK-625 |, o —ORCLK o CLKIN40N  CKIN4O | e |_CK40 CLK40
|BU§=(‘€LK625 L 8ure INV L1BUrG CLK40
B okes CLKa—— LOC=BUFGMUX2S B—— cxee CLkeg——  LOC=BUFGMUX3P vee
CK125
—— ossEn CLKisg— vee = . —— bsseN cLkis—— FDC_]_
FDC_1 BufGs, Top: 7P.6S.5P.4S/3P.2S.1P.0S el 7 Lo bLL E
e —
. o o[ LDDU DLL ERR
ol CK_125 . CK125 - 5 o ETH DLL ERR g Bottom: 7S.6P.5S.4P/3S.2P.1S.0P cuot—
BUFG
cuexsg—  LOC=BUFGMUX0S 2 OFDDR_33 F24 ceass— ppy_DLL_LOCK
DLL_LOCK! &l I ¢ ar
| . co— W 9
7 wDLELOCKye g e 412 loads: el — ) e —
. RST_EOE g o 156 MH F16 ok; Slow16 may be better... -
raasd—— yju— -
wLOCKED o DLL_LOCKS [, DLL [OCKG 3 « g, OFDDR 33_F16 RsT a0 | ‘oere] LOCKED LOCKED g
oo v " petkise | . s 2 loads: o e
o] CLK156 CLK156-0 S 0}7 Do Q 28 = po— STARTUP_WAIT=FALSE
) e I CLKDV_DIVIDE=4.0 = c Z 156 MHz 8 o CLKDV_DIVIDE=40
2 STARTUP_WAIT=FALSE INv_____ CLR ol b1 2 e CLKOUT_PHASE_SHIFT=FIXED
Gl v - SRACE DLL_LOCK2 g - Sl
—> PSCLK PSDONEF—— > CLK156 >C — PSCLK PSDONEF——
B——C0
8 }7 sui Q0 — CLK156 CLK156-1 i
> o = >C b PHASE_SHIFT=10  <--- DeltaT N*Perlod/ZSES N*98ps, 10ns max
=X — (R — CLK_FEEDBACK=""1X""
CLK-FEEDBACIETIX DDU_DLL_LOCK .. ol DLL_LOCK2 .
ARBCMULTIPLY=a aCLK L < | PWR-ON-RST, PWR-ON-RST Ak MULTILY=s  mCEKT8 1 o[ -FBCK ouT
CLKOUT_PHASE_SHIFT=""NONE"" \V ~ " 10B=TRUE
DFS_FREQUENCY_MODE=""LO' o) CLR IN DFS_FREQUENCY_MODE=" LOW
gls.ls. FREQUENCY MODE=""LOW"™ EN FDCE BI§'§ FREQUENCY MODE="LOCL K156 |
DUTY. CVCLE l()ZOFQF{ECTION TRUE™ IPAD1PU RDYINO ;;:; RDY_INO DDU RDY o o SYSTEM RDY, DUTV CYCLE_CORRECTION=""TRUE"" 78 MHZ
PHASE_SHIFT=( RDYIN1 =1 RDY IN1 — = i
‘ IPAD1PU DDU_INIT_DONE
FACTORY _JF=16HCO RDYINZ BUE. RDY IN2 CE FACTORY_JF=16HC080 oa
SESKE ADIGS oy [PADIPY 1BUF, .7CLK c Béngv?lxgisi- SYSF'I)'AELGESVNCHRONOUS"“ woesi”CKFB_OUT
FDC LFF CLRIN, PERIOD=00 M -SYNCHRONOUS SYSTEM_RDY _AND4BS CLR CLKIN_PERIOD=0.0 N BUF
| |
LFF-FB || oL LLFF ) LFF-FB g DCM USER2 SUM_RD_BUSY BREF was Slow 12mA: 8mA adds 0.5ns delay
= o e CKFBIN [~ CKFB | . . | GCK78 ’\BUFG TNM%ELTKC& NOR? oINS [ CLK156 g 6mA adds ~1ns more
IBUFG 1| =
o e 78 MHz e oo Gt LOCRURGMUNTS 78 \HZ PP locaurtwies  CLK78 had 3 loads to: FPGA_ckFB,
o —] o aof— D SLink & OUtFIFO WCLK.
RST i
aarp— USER1 FDC 1 T But now just FPGA_ckFB
I GCK156 | 2CLK_ 156 MH - CLKT8 |, ol CLKT8 J -
FDC OFIFO_MT S o ) z DDU_DLL_ER N
SFFGTE .m ) OFIFO-FBy LBUrG TNM_NET=FCLK D o|DDU_DLL ERRy » CLE
- | CLK2X180—— LOC=BUFGMUX1S
D i ore e LOCKED DDU_DLL_LOCK mCL e
metK | CLKP— DLL_LOCK2 ¢ as LOC=SLICE_X0Y78 FD_1
° a e — ANp2 RST_EOE o OFDDRCPE 33 g CLK  DORWCH O-WCLK [~eeowél K
RsT g‘}i - ‘ooxed DLL_LOCK2 DLL_LOCK2 o g1 33w SO0 Sl au:
INV -
FDC  OFIBER ER OFIBERFB . stamustofill OETRAIL+2 8 oo PRE o LFIFO_CLkog u 2CLK 2 loads: 78 MHz
mOFIBER-FB_ o|_LOFIBER ERR § F———  pomooec aﬁ%mpm; FsﬁlLFsTE o EY o 2 loads: SLink & OutFIFO WCLK
oR2 5 e PHASE SHIFT0" ___ DeltaT = N*Period/256 = N*50ps, 10ns max 8 |——c
Lk ) e esoone— 2CLK2 |,
¢ on iV 2CLK o
B——C1
RST CLR
FDCE oL FeEDBACK 1 2 OFDDRCPE_33 BLL LOCK2
CLKDV_DIVIDE=2.0 ol -
SLINK_READY| o [ LSLINK_READY CLKEX DIVIDE=L . pr 2lggaéiL§é0RCLKA&WCLKB
- S }700 o[ FIFOCLKOy o OFDDRCPE_33 2 OFDDRCPE_33
CE DFS_FREQUENCY_MODE=""LOW"" 2 ol }—‘ - ol }—‘ -
HCLK Cc Bls_é hleé)EIZ)QEUENN(gN MODE_ Lo G }7 o PRE PRE
CLR DUTY _( CYCIiE CORRECTION=""TRUE"" § }7 CE § 0}7 Do Q LCLK.I. §O}7 DO Q % 156 MHZ
RST 2CLK D 5 2CLKD |, g o 2 loads: o oads:
. FACTOR' 16HCOBO INV 2CLK o
DDU_Ready for FMM; BUSY==RST with pull-up (extekm 2=mEALSE! cLkisg B 8 ce 8 f—ee
DESKEW_ A USTf YSTEM SYNCHRONOUS—% CLR 2CLK 2CLK1 2CLK 2CLK3
Add CoadConst & BUSY logic for DMB/TMB/etc. laterc renooso DLL_LOCK2 . o e -—DloW <0
JTAG Reset is like SyncRst e toa o
ARST is like SoftRst, add load const later mDLL_LOCK2 mDLL_LOCK2
BY PARENT PAGE PROJECT
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A

C

\PAD SBDATA B DAT,
LD G SLINK _WT_EN enables DCC/SLINK_ WAIT and CFEB_DAVLCT checking from DMB CB4CE
\PAD TDOUTL S ToouTig ‘ |PADIPD INSLNKWT_EN P~ SLINK_WT_EN - Q—
- TosTRE .BLU;MW 1o s1eeg VMEAT il FDC o oo FDC
B SRACE [
. . 8 LETHLIM EL2 \ ELIM_CLR
DCC FULL is no use; better for DCC to send "FPGA ProgramDone/Ready” > ’ ‘ LETH Liv ETH XLIM- M ° S
signal, then DDU Stops on DCC ~PAF si S " o erxam “
Was like SLINK,[ raowu STOF0ATA eIk . mELE—be R o= S w e
Now is DCC | paowo  \LINK READWEUE INv 33 DCC_LNK_RDY LM CLR ETH_LIM_RST 7’ > C N i e ETH_CNT_RST ea
~FF or ~PAF? e SN WT EN DCC_WAIT RST mCLE e @l — L= wETHCNTRST
poLINK WT EN
MODE? ORZ grh L Vo2 RST o True for 1 clock™
o ETH CNT_CLR OR3B1
S-Link Ready [ waows > ILDOWN [~ _SLINK READY g A\>ie: .MOT\ Page 18
S-Link ~Full | waprru ILFF 1BUE LFF \ SLINK_WAIT DAQ_WAIT m ETHLIM ETH CNT RST OUT_UNIT
UF-'NV-3iwC OR2 FDCE OR3 RST DO[GSO] m RXPO RXP
ETH XLI M RXNO
IPADIPD ILRLO LRLO AND3BL '—ht ° Q ! [ PoKO ot
n « OUT_UNIT DO[31:0] FOK ERROR—
IPADLPD ILRLL IBBEW LRLL o CLK m RXPL . TXPO
\PADIFD ILRL2 BUF LRL2 N.L. B=——C R “ RXN1 ziz pineal BN TXNO
e i BP OK. WE TXN _OPAD
oo S ILRLS  <KBUF LRi3 2DCC_LNK_RDY RST DO[63:32] ° e ERROR— BIL LOCKZ |- RX_IN[31
- mDLL LOCKZ | DO[31:0 ———
IPADIPD ILSFO or _LSFO o wSLINK _READY DAQREADY g IN[31:0] TXA T [ RXDVO
PADTD ILSF1 BUF | SF1 . orR2 Page 16 WE ey XN - LRXD;.RXERO N.L.
PADTD ILSF2 BUF | SF2 . N.L. OUT_GBE wDLL LOCK2 | oo DO[31:0 ———— RXERReR Loadl "
Tvewos m RXP_GBE
IPADIPD ILSF3 8 LSF3 fxe | Rxpvi oadless
_ - RXN_GBE LRxDV—RXDVL g Rx Data
BUF .%:;: ax ERROA__RXERL N.L. % I————FRerseL ...monitor
TX[17:0] ERROR—TX - Loadless 9 mCKINIS6  poec Rx Status?
XOUT[17:0] > P_GBE Rx Data &1——=——prer2
MAXDELAY=5NS — TXN_GBE >———— oy i 2CLK
Try MaxDelay=5ns here? =~ mPt-LOCKS peer ™ GE N5 &1 [ Y StAte? LKL
.RST—F‘DP DO[15:0 2 KNS peery X Status? RST  or
_ | GB_RXDV, D“}iBREFZ .L—R?Y
WE R oRE TWEN ed LRXD —-GB N.L. .%LCLK TEM_RDY
— Q L onor TNMEOUTDAT OPAD ‘ Rx_ERROP;_—.Log)(;?:SS o
10B=TRUE ST RDY
ok |, OFDDRCPE_33 Rx Data gSYSTEM RDY 7
= = \}—‘ — ...monitor = RST FDP = RST FDP
FDCE o PRE o Rx Status? _ I ] -
I — ot T PR K-BIT R UCTRL . “OUCTRL
I FF+1 &I——nm REF | oomE™ TNM=OUTDAT OPAD ‘
LFOK_GBE o 8 CLK625 FDC u
_ CE B CLK DAQ_WAIT 10B=TRUE
225 ce > 2CLK GT RST = LS S CLK
ak |, m LK o wCLRST per DAQ_WAIT-FB| , LDAQ_WAIT e
m—e 201K 2K |, gDLL LOCK3 —— ¢ .
RST NV CLR LOC=SLICE_XOYO:SLICE_X33Y39 or %‘ FED Kit Reset, hold HIGH
FDCE w*——— e CLR RST § }M " URE:
LFOK_GBE LSS o | -GBIT OVFL BUFE OVEL Rs;o NOR? § }7
= DE7 z
AND2B1 e OR2 BUFE4 E‘}i
- CLR @BUFF CRIT | o | LOVFL 0 m MODE7 e Fll —
[ — | z
oot " LOVFL - OVFLENE | &l o aDLL_LOCKFB TPL g T TPO o Sl a——
v
FF_ERR BUFF CRIT oLk b o o BUFE4 gDDREN_TRUE P2 mDLL LOCKFB $E; -
IN RD SYNC[4:0 | DAQ OVFL o CLR E6_E o P12
I) >‘DA ovEL EN o Q RsT DDGOODLW TP3 s ° -
Bl ¢ — BUFE4 3 73 TP3 -
- DLL_LOCKFB TP1 >
mCLK c B a LED_MODE3 E MODE7 BU?E4
CLR mTRG_ERR P2
RST
AND2B1 LTRG_TRAIL TP3 [ —
R [
Push Button Resef ~ IPAD1PU ARSTIN o ARST " wOLLLOCKFE TPl m g™ TP5 = .CLK SUFo o OPAD
ME System Resd PADIFU SVSRST BUF sysrst D@LST. mPDU_DLL_ERR TP2 - > ] TP6 s OBﬁ - TP_48 oAb
IBJ;/ ' NAND2 [ L64BIT ERR TP3 u C 1e6 L\"?BUF ) L OPAD
—] OBUF
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A B c I D

IPAD16 |N[15;o]BUF16_3@|N[15;0] FIBERLED

1[15:0] [ MODHES .‘FOK GBE FOK FOK_LEG—
IPAD1PD IN16 —TL oK Pai e 35
rorn N7 KBUF N7 DIN[17:0] MODE4 LED GBE . mEBIT DAY Loy DVgLEI:%
16-80E °F MODE7 CK125 LAO_16 Pone P
— | = i B————FBLINK sow 2
17=EOE AND2B1 E Laure m CLK Lk FOKIED OFOK {>M.M FOKOUT OPAD ‘
LAO 17 OBUF to FP LED
mCLKE2 [ =P RST e GBIT DAV | “" ° DA
Page 21 BUFE » T DV_LED | OPAD ‘
DIN[17:0] [ ETHCNTRL 1o OBUF to FP LED
. OFIFO_MT I DIN[17:0]
GbE "Out FIFO" is 0.5 MBytes (65536 words) x50
. f 8 BCLK_EN FBLINK
IDT72V72100: 65536x72, so just use ~HALF e =7 QP—— =
NoDelay is Default for IBUFsF:OK one OFIBER ER FOK_GBE Og'gg ’::E)T\F;DY OFIFO_MT KIN[L:0] .
ol o |BER
IPADIPD FIBER_OK e 2 {%VO ERG  “bLL Locks ) o oK ren— REN OREN a0 | wCK e
IPADIPD OPAE o TPE g e GT RST -eur CC16CE LR
e AND2 HALE bare
IPAD1PU OPAF o PAE {>O PAF o i pALF CTRST————M mRST
SHATE CH— NV .7.FFDAF | LEDIS SRL16E
IPAD1PU OHALF i HALF n e LD[5:1]— Q[15:0]
OFULL BUF  FF g CcE CEO mBCLK | 5 SRL16E
PADIFD BUF u [ MODE[7:0] TROUTEE= > SCLK BCLK_EN INT_BCLK
IPADIPU OEMPTY o OFIF0 MT OFIFO MT g | ODE[7:0] LAO_[15:0] B>=——>c TC ——— CE Q - D
1BUF NV FDCE TSTOUT(15:0]— RST CLR wSCLK Lo m BCLKEN | o &Doﬂ.
RS ° NV
mSCLK
FOK_GBE LFOK_GBE aRCEq s " e
T o} QF———*" REN § }7 Al § }7 A0
L — = u 3 }7 2 8 }7 AL
u CLK . CLK625 |, Sg o
o CLR CK125 errxumitETH LM g Sl——a gu}‘i a2
B (KI5 GBIT_DAV o A3
mLIANO GBE_PRESCALEL g I—T RST [ Busy 2220V g GINIT=0000" S

L Bur
L1IANO GBE PRESCALE2 LOC=SLICE_X0Y0:SLICE_X33Y39 @INIT="0000"
L1IAN1

ND2

LIAN[2:0]
: 1/8

AND3_BUS
L1AN[3:0] GBE PRESCALE3 mDDU_WARN WARN_MON?
BUF

ﬁ — u mDMB_FMM_WARN WARN_MONG SYSTEM RDY.

AND4_BUS PAF_ERR BUF WARN_MONS5

. =

L1AN[4:0] IN_RD_WARN4 0% waRN_MON4
e i - > -

AND5_BUS e

BUF4 WARN_MO

L1AN[6:0] ‘/\ GBE_PRESCALE4 M8 1E

No Limitg —o IR i FDCE

AND7_BUS
L1AN[9:0] GBE PRESCALES 1/2 gGBE PRESCALEL o1 L1A L_1ST L1A L isT LIA
+ 1/4 gGBE PRESCALE? 07 | e 0 >

 amm 1/16 gGBE_PRESCALES 03 GBE KEEP EVT ak 1=
L1AN[12:0] D 1/128 gGBE_PRESCALE4 ps I R G
1/8192 1/1024 gGBE_PRESCALE5 ps FDC 1 LA E—

AND13 BUS
L1AN[14:0] 2 et PRESCALES 1/32768 gGBE_PRESCALES o5 comps |, o|_covpen
ﬁ ) u All Stop g o |

wosss  WEL[ o INPRSCLSELD [ GBE PRSCL SELO s s S CCMDG6 is Strobe, true for only o

"VMEZ" 1t
e INPRSOL_SEL2 [EGBE PRSCL SEL2 <2 mESTSYNCRST ] need to ensure that we catch 1it;
o g g CCMDE | | 0 w-
OR2
= e CMD bus lasts for several cycles
GRST_SYNC_RST ——
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B C

A [

===== Soft Reset ALL: ~0x23 (35 _CMD bus is inverted, but NOT on DCC! ***Un-inverted at IBUFs for use with DCC, DDUCtrl ver22+
CCMDI5:0] 2Ot ESE x23 ( ig Endian" to CCB_CSR2, then cmd gets right-shifted 2 bits and inverted!

me . =0x1C (28dec), 7000 in software tg VME 5= 0070 to CCB == ~0xIC on cmd bus==0x23!
ot g e use w/DCC VMEFDCE ==% Start Data Taking: ~0x39 (57dec) = 0x06
compz [N CcCMD2 jw b Q IN_SOFT_RST .% FDCE FDC
o T CCMD & L1A get inverted for TF jual ggsmeman ,  grossmeri, jcosman
cewos s L B d 1D 1.2 3 . g LCCMDS |
GRARE " wRSTSOFTRST oar S < ppe— moLKi0 L, moLki0 L,
msorrrst [ |sorr rSIQFtRST for min. 25ns before MRST (which lasts 37.5 ns min.) s A B START RS LS —

then SoftRST continues another 12.5ns min.
Hold it for SCLK FDR in VME_Ctrl ® = ~ SOFTRST |- sorrest °y

Ql—

8 }705 2
S Q:

CLK40 | RST_SOFT RST v RST
" R NIR SR16RE NIR+0 OFZ S RCCB_STOP_RST
RST_SOFT_RST NJR-1 CCB_STOP
wAST_SOFT_RST ——] HoLoRsT ]
Stop Data Taking: ~0x38 (56decFzec 0x07
m oS 0 CCB_STOP
OO FDCE e o "
PWR-ON-RST "o - CEMRE CCB_STOPDATA |, o RCcB sToP .
AND2BL ;SYNCRST O PRET g gocoue2 LCCMDS cLR
TF CRATE FDC FD . COMDL ol gRCCB_START
CCB_EVCNTRST o | REVCNTRST | o EVCNTRST [ “BUTEVCNTRST /. | NOR2 cembo w0
BUSO [, RBUSO } > L-6BUF ANDS RCCB_STOP_RST
IBUF XOR2 .—‘
CLK40 CLK40 _
e ° ax ‘ =0 BCO code: ~0x3E (62dec) = 0x01
gEVCNTRST REVCNT_RST I OV _| FDRE REXR ~BCOOUT
.—PRST SRS ) cce BCO |, 0 :;\—T\ BCO [ oPAD
. - . CCMD2
—— Fiber Inputs frozen until ~9BX after Reset is gole m LCCMD6 | oR2
= Sync_Reset ALL: ~0x3C (60dec) = 0x03 L. CLK40 |
CCMD4 CCMDO L Ea—
pj— FDCE ST . RBCO_RST ;
- CCMD3 | CCB_SYNCRST | _ o|_SYNC_CMD SYNG RST aBC0 ) ANDS -
v Caomcon) ST
ST cou, OO0 ce SYNC_HOLD 2 ““OFDDR 33_F16 2, OFDDR 33_F16 s, OFDDR 33_F16
» OR2
m-CEM0 e CEMDO ‘ CLR Q PRE CLK40-0 Q PRE CLK40-1 Q PRE CLK40-2
v AnDs  gRST SYNC RST § Q § o Q § o I VMES"
. &IF——n 40 MHz &IF——o 40 MHz &IF——o
SR4RE Stops TTC L1/EvRst/BXR in Fake Mode; o o o 40 MHz
SYNC RST vomss  mLIAFAKE K(?If}_egMWlsv1&31]50‘7ermde, but why do thgt}%’; CE g }7 cE g }7 CE
— .—W » » » 4
R o — J%Ké P=o 7322 2 L CLK40 7&22 L CLK40 73212 :
oL— - - -
9 e o2 | RST_SYNC_RST AND2B1 -~ S R @ m NV pet CLR = %vo < CLR . {%9 pet CLR
s u D wLOCKED wLOCKED
m CLK40 L B C]F]E]B=Ca]l[[ 2:0][: ~0x2b, 2a, 29 (43, 42,'&%%%6@‘)—‘ OFD 33 1

wRST_SYNC_RST—7 . CCMDs =0x14, 15, 16 (2 OFD%]L , 2 Zdlec) .VMEleAV\ L1A |, QAT (o] IF CraTE @KL CMD BUS AND2B1 BXR
; BXR_CMD )

ce FDCE L1AIN L/
m-CEMDL CCB CREBCAL CCB_CFEB_CAL | 0 CFEB_CAL cLka Kk aust aeuss
CCMD3 D Q OR3 b IPAD1PD UF

[
ccMD2 LCCMD6 | . AND3B2 XOR2
CCMD1L L L CLK40
CCMD10_OR CLK40 L E— AN _
: CCMDO ) > os L S CLR IFD 33  SYNC_HOLD LIAIN was OBUF-FAST12
%% CFEB CAL w - CERE LA cMD CCMD6 CCMD6
C CCB_CAL_RST RAWLIA | o, Q IN_LIA -
RST TNM=TPD 7XOR2COM  —— FEMDIE INV,, "
ey XOR? TE CRATE CCMDI[6:0] CCMD[5:0] CMD_STROBE
or2 CAL_TRG_DISABL RST CFEB CAL CLK40 | IPAD7PD BUS[8:2] covbleo] W . B
RST *% 1[6:0] O
THE OHIO STATE UNIVERSITY® ™= DDU CCB Command Decode =T 1 [T D785C
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A I B I c D

16BITFR o ommres IN RD BUSY|3:0 SUM_RD_BUSY IN RD BUSYA.1
OXFFFR e OBUF15 —.——— OPAD15 (D EN L1A_AF VME-FPGA ORs these with DONE bits.
TXEN_DMB[14:0] TXEN[T40] D oK ORe_BUS aDDU_ERROR IN_RD_BUSY4 DU BUSY SURMMO
> SLD EN w OR2 DDU_LOST SYNC P OPAD ‘
» oK wSYSTEM_RDY DDU_INITIALIZING
16BIT0 o pusss§BUF16_33oinusey OPADI6 Lio Loaveo ) o mEBbE T cvne oo » \ AD3B2 or2
1 0x0000 > ouso ~ [ lsync HEE PAF_ERR
PRE - EXTERNAL_AF ;
ID_SHIFT7 FDCE &If———p e DMB_FMM_WARN <should use this-—> ZPAF_ERR “BDUEMML
to set FMM Warn N DDU_WARN ~_
TF_CRATE-L TF CRATE w0 OK e Hard Reset i N RD WARN[4: bage 28 Lo orap |
" n
e D LD P Q mSCLK K  MULTI XMIT ERR 1 INRD_GYNC ERR  PRCFEB L1A ERR OR5_1 g need L1 Throttle
ID_SHIFTS:0] AND28L ok 1 w FIBER ERR 2 INRD SYNC4, ~ PgMULT L1A ERR N\ \  SYNC FAILURE “BOUEMM?
" ¢ R w [IMEOUT 3| FF ERR IN RD SYNC[4:0 DDU_LOST SY”'\S/;%?“, op0 |
OR6_BUS LOST_IN_DATA 4 IN_RD_ERR4, ANAA d Sync RST
"R T SR16CE - a InMemErr or ExtFIFOfull oR3 RS 1 need Sync
DMB_CRIT ERR 5 /' L1A-FIFOfull or InRdCtrl Lost SyncMA\» oo
sl IN_RD_ERRI[4:0 DDU_ERROR “BDUFMM3
i ID_SHIFT[0:15] 2l 71| gDDU_DLL ERRY [PREORELIER [ or0_|
Q[15:0] .
SEN6 >0 SEN_ID [ 6 Add Crti.Err here, but Not FULL? ors_sus need Hard RST
VMEE" L ce STUCK_DAT, . . i
- LK
15t Load Killch e Je tagorslbeS t ate s (during rst, prog & config)
1 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] i i ister changed; InCtrl di h il 150 used? T
SEN D SEN ID+1 Dl el aror weskoess: e FIFG o i P 0 VMEIFMN a0 e LD_RDY (vme3) = HlI
B0 Q ID LD 3) DDU timeout for Control or InCtrl FPGA was set, NOT a detected DMB timeout —
‘ IPAD1PU AUIS;'&%;EN {>M SLD_EN ] SEN_| SOLK 4) extralbad/missing Hdr/Tr word, Trg Trail o Lone word; DDU s lost due to corrupted data stream SENIN (Sen5) =Hl
1BUF B—)cC 5) a specified CSC has TrgTrailEr/DAV-LCTerr/DMBtimeout detected
.SCLK o
¢ CLR AND28L NOR CLR 6) extra data is stuck in a FIFO (InCtrl or on-board); maybe a Sync Error? SENG (Vmez) - HI
NJIR 7)v{af?):]"[;u_jllij}sl;:aﬁrlggb#:Ll;s‘;glorgaéluyri;sszflReq‘d"error.al(hnughilmaycausepmblems TXEN[140] = Hl (LOW True)
SDIN SR16CE FDC aPWRONRST_ RDYIN[2:0] = HI (Low True)
| SENIN sl IDloAD |, o [1D_LoADED wMRST DCC_LinkRDY =HI (Low True)
IPAD = > SLD_EN -
SENS" s Capw ) O R SDEL ¢ DCC_StopDAT = HI (Low True)
SEN SCLK oR2 wSOFTRST FDPE
=" 5c
‘ PAD SCLKIN PN, RAWSCLK M~ SCLK c SLD EN CLR b Loapep ANDE2
fBUFG L Bure cLR LD_CL SER LD_DONE PRE SR RoY o I5Roy
LOC=BUFGMUX6S NJR D Q - m OPAD ‘
NIR m!D_LOADED L Gaor "VMET
mDDU_DLL_LOCK
TF_CRATE-1 M2 1 ore FDC AND2 SCLK N
B 0y IW o0 KILL CH19 -M‘PE SD_LOAD | o |sD_LoADED =P LED MODE11|E3UFE16
-1 D1 PRE SD_LD INRD_SYNC _El L DEBUGI15: LAO [15:0
IR FDP 10 o o[ ELE g :}ORZ D, FDCE i SL_DEBUG[15:0] _[15:0]
LOADKILLF19 PRE LLOADKILLF19 R N © i e INRD SYNGFR_ 15 Q .m BUF zt EZEEES
m—RPRT 1 p Q wSCLK o mLDCL L
m OR4_BUS CLKf ce . SERLD_ROY BUF 5| DEBUG2
wSCLK Lo XOR2 o2 COMP16 "“'b19 Low disables DMB checks for TF compatibility (if b15is High) ®=—=—c mDAQ_READY BUF  sL DEBUG3
LOADKILLF[15:0] INRD_GYNC ERR ~ oC CODE fB&En:EIGJ . o
LOADKILLF[14:0] Al15:0] FD LED_MODE wEN! > SL_DEBUG4
[ E
co | KILLE LD KILLF LD R o [KILLE Lov1 g ID_SHIFT[0:15] LAL [15:0] m'D-LD SL_DEBUGS
LOADKILLF[19:0] ) NV — m!D_LOADED BUF sI_DEBUG6
Pl Ra ] seLK Lep_mobe11 BUFEL16 gDAQ WAIT B s pesuGt
= ¢ E . BUF
SD_SHIFT[0:15] LAL_[15:0] wSLINK_READY SL_DEBUGB
LFF BUF s DEBUGY
FD16PE =
SEN NIR raiLLiaae) OBUFLS 14 OPADIS mDCC_LNK RDY <BUF s pEBUGIO
EDC AND2BL KILLCHIIS:0] ppis ™ | FKILLISS] oneal aDCC_STOPDAT [<BYF s pEBUGLL
LOADKILLF[15:0] osusion m KILLF LD+1 PTTRTS QIS0 NIR FD3PE or
) SEN SEN+1 - SEN SL_DEBUGI12
11BUS[15:0] =D Q N .SCLK LOADKILLF[18:16] DI20] PRE FKILL[18:16] |<ILL.LD 80F < DEBUGILS
SEN+1 Q[2:0] [
. RS mSCLK ¢ SOP3BIA 8 }7 mSD_LOADED [<BF s DEBUG14
g HEN cir mSCLK glEXT5T0p [<8UF st pEBUGIS
NJR BUF
BY PARENT PAGE PROJECT
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w CTRL12 LWAIT o LED MODEIS
m CTRL15 <BUF L FIFODONE JD[17:0] — e
BUF  ED D16 ﬂ LAO 16
E %FE
CTRL1 R o | LDOFW+2 LAQ_17
L Buee
TS E&UFElG
LAO_[15:0]
FE4
wLED_MODEI5 ¢
FIRST_DAT LA1 O -
FIRST_HDR LAl 1 -
.LSECOND HDR LAl 2 n
.STAT CODE LA1_3 '~
UFE4
LED_MODEI5
@COLDDAT LAl 4
mFIRSTDAT ERR LAl 5 -
m2ND_HDR_1ST LAl 6 -
mLVBI5 LAl 7 -
BUFE4
LED_MODEI5
gCOLDDAT LA1 8
g LDOFW+2 LA1 9
wLGOODFW LAl 10 -
wDLFIFO_MT LAL 11 |
LED_MODEI15 FE4
E
IFD4BUS FD4CEBUS = LAL 12
BUFE16 IPAD4PD REALFMM[3:0] TTS_STAT[3:0] u MOREDATA LAl 13 ™
FD16 LED_MODEL0E 150] w LINLIERR _13
BUF4 BUFSTAT[15:0] BSOUT[15:0] LAO_[15:0] Monitor Real_FMM? LA ERROR LAl 14 _
FFULL[3:0] = BUFSTAT[3:0] > mCLK | SINGLE ERROR LA1 15
BUF6 .
= . > — ED16 LeDp_MmopEe10 BUFE16
E
aFFERR BUFSTAT10 BUE4 BSTAT[15:0] BSOUT[31:16] LA [15:0]
.DAQ WAIT BUF BUFSTAT11 BSTAT[3:0]
@PAF_ERR BUF BUFSTAT12 LED_MODE10 EBUFE4
L1A_WARN BUF BUFSTAT13 BSTAT[7:4] o TERA
= BUFE4
aNEAR_FULL BUF BUFSTAT14 = EZ ZI:I;) £D1%0 ::Eg(l) mLED_MODEI15 & v
gLINFERR [<BUF  gieramis BSTAT[13:8] = Lo SYSTEM_RDY Lo150 LEDO
BUF .M LD102 ﬂ. - INV LED1 "
LED3 .LOCKED LD151 n
mNRDERRE I BSTAT14 m 1S STAT3 >C LDIOSB/ u gDLL_LOCK? NV s LED2 .
mDMBLIVE ERR o BSTATIS LED MODE10 & UFE4 mPLL_LOCK3 W, piss LED3 o
BUF o —— TR INV
mDDU_WARN LD104 LED4 | BUFE4
w DDU_LOST syNe <KW 1o LEDS | wtED MODELS ¢~
aDDU_BUSY W ows LED6 . aDDU_DLL ERR LD154 LED4 -
aDDU_ERROR W o LED7? . mETH DLL_ERR INV | piss LED5S -
Y m SD_OK INV. | Dasg LED6
mID_OK NV pis LED7 g
INV
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Talaa A A 1 e . ~7 | - 1~ = P A 4 " = Saa J TaY A 1 NI T \W [aY & ~7 5
HGTH U v Oy I99- a9 Ao ASATAS R} UG o But v G c uu-uujlj T[Tilo-_[v““,l HIG v U5 G T H GV 1 uUoous

CLKA -- DIN[35:0] -- CLKV — Q[35:0] DIN[71:36] -- CLKA — Q[71:36] QS[35:0] DAT[11:0]BUF12 L1AN[110]

L1AN[15:0]
L1AN[23:16]

FD4CENext-to-last word on DAT gy RoATS  DAT 34=Hdr, 35=Tr. 70/71 not used

last DMB E-
1 T - A s N
%\}70'-"‘/1 b1 @ | —OLCOODLWig .W Trail, Hdr & C-code == NoData _SOURCE’IDUS:O] > 4 * 13-bit SCA data b
S| owe |, o | oLcoontwg &\ | L -DI data ous
S ows OLGOODLW3, - NANDS FDCE DOUT[51:0]
LREN TRUE |- ¢ CSC LIERR EVT_L1ERR LEVT LIERRY o DD4 BUS
ok © LIAMISMATCH+1 - ° @ - & - Use NEW DMB logic here (old LLAN was [51:40] & [31:20])
L A GOOD_L1A+1 CLK cE L 1 E TTror
= RST soP3 B¢ .
Lowest 36 RDAT bits synched to falling edge of CLK wRSTBOE FDCE —
IEDDR36C (next-to-last' word bits) EVT_MLIE b o |LEVT_MLIERR o mLOADFDAV |
IN[35:0] RDAT[71:0] comes with E-codes of last DMB only, f w N.L. CLK
OEFOK followed by C-codes CLK RST_EOE
Trail & noHdr == Trail C-Code LU — A LEXT STOP ores
LLLRENI3:0] RST SET_LFIFO_EMPTY

AL PATH_L1ER[3:0
- in_muctiaa N.L. LIERRORS[3:0] = (3:0] ) > PREV_PATH_L1ER FTIE BUS TIG FDS
In_ML1A done on p.3b . — _

- . eanoz oRe_BUS WCGE2F[3:0] o5 oFFoEMPTY[ s | LFIFO_EMPTY g 116
rx_erg CILL Flag” L2DMB_RD[14:0] e synched w/DoFW+1,2

= FOE_ B0 so
FOE B1

- CLK c

- PREV_L1ER[14:0 PREV_CSC_LIER
2 | RXERL CSC_L1ER[14:0] D - -
AND2 &"=""—um N.L. o

DAT[15:0] BUF16 ouT[15:0]

S1

> ES DCNT3 DMBLIVE ERR """Oﬂly for dEbUg/LEDSAAA
BUF16 S = R o
DAT[33:18] = OUT[31:16] g ©uTs8 — DONT2_R b oNT[3:0] EVT_CNT[23:0] gLINFERR FIBER ERR g EMPTYF[S:O] ONE NOT MT
DAT[51:36] BUF16 OUTM7:32] v T COMP16  gFFOCHG / ) - .
. . DCNTO EVT_CNT[15:0 OR4_BUS .
“ OUT[63:0] ~BUF SRy INLIERR o FD only for CloseL1A/StuckData correction™
DAT[69:54] BUF16 OUT[63:48] f ouTss |~ INLIERR £o |_covp eve L1A_MISMATCH| 0 LlAMISMATCH+l.
feng, PPeers > Lo "  CBI6CE LIAN[IS0] cour vt
sometimeg DATLY FENDO o set for first 2 E-codes from each DMB EVT_CNT[15:0] B1s0] o ok |,
°|  wasneve DATS3  <BfoLb FeNgishould be always zero START
BUF2 | FEND1
PREV_PATH_L1ER Sl——"-u CLK
EVCNTRST WCGE2F[3:0] FIFoRDY | EMPTYFI3:0
ACC_MLIERR RST_EVCNT e——— | (/CGEIFE0 EMPTY[3:0
PREV_CSC_L1ER RST [3:0]
INMTJ3:0 DATA_RDY
CSC_LIERR or2 FDCE il MTIN[3:0] DA Ay NoT RDY
som L1AN[23:16] SYS RDY o o IN_RDY IN RDY NOT_READ 'W.
LEVT LIERR EVT_MLIERR MULTLIAERR, e - ONE_RDY .
EVT_LIERR LK S CLK PAFIN[3:0] ROY[3:0] st N.L.
P N MLIAERR [/ L1 Erros R Valid E-Code d ; B0 i PAFIN30] ' NRDY/[3:0
OR3 id E- : NOTRDY/[3:0
FDCE L — 7 a FENDO ode detecte ESDTC A—FFIN i FFIN[3:0] LFOK{B‘O LFOKJ3:0
MULTLIAERR ML1A ERR X :
I—EU o o VSR BNy L1A_ERROR GOLDDAT DMB_END |, o DMB_END+1 | FIBEROK[30] MTI3:0]— e—
ce CSC_L1ERR DMB_END=DMBEND F ERR[3:0
.& c mTMBERR DMB_L1ERR CLK =Ecode Page 4 FERRI[3:0 n
RST e wALCTERR n L1A_MISMATCH FDCE soPd rst ¢ an nSTART TIMEOUT | \p7 TIMEOUT  FPAF[3:0 EECES;‘)O
Anp3s2 DOFW+2 OR3 D Q L FFUL[3:0 }—A:
D L1A :
PREV_CSC LIER CSC_MULTLIAER :@DL ce L1 Error wEND_TIMEOUT e\ im0t PAF_ERR
CSC_L1ERR N.L CLK c RST PAF_ERROR——""—m
Ness it AND? " CR LFOK]3:0 } > SOME FIBERS OK[-.., NO_LIVE FIBERS, T FF_ERROR—TERR___g
(exclude DMB_Err case?) wRSTBOE 7 o N m==—CLK FIBER_CHANGE1FO_CHG g
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L

C

A I B
Note that DONE means Last FIFO_REN is done!,DONE
Use LFF and SLINK_READY to delay START of next eyent?

m DONE-L N7 N RST_DONE.
RST L

FDC s S
NONE_LIVE_GO DO EVENT = ENDEVT -DO EVENT|, Q BUSY RST
LEXT STOP mEUSY COT LA e ’ - at meahs good data on DAT bus
L1A_MT CLK AND2B1 CE g a O US
DATA_RDY S CLK CLK | s¥nched w/DoFW+2
soms CBA4CEBUS RST START T U an DC
RN S . RST_DONE I  RST_EOE I W GOLDDAT
. . H | D "
MORFDATA CNT.FiFoDAV Hold off this Reset until EndOfEvent™ A rejects end C-codes--->3 RENOE-0 ¢
GOOD_FW CLK CcE CEo FDCE AND2B1 CLK
AND2 m=———c T RST_DONE FDPE STRST E m—"he
e
RST_EOE DOFW — y I RsT RST_START RST_DON

START N\ ToG

Use as POP for Standard FIFO

L1A_POP

CLK

LEXT_STOP

[
LFOK[3:0]

RST

OEFOK -

F D4P E synched w/GoodDat

R

@

Use as POP for FWFT FIFQ? = N ==
DC EarlieEs;\lsg?ER\’;l'T@ OETRAIL+4 aCLK CCE RST DONE LLREN[3!0]V4_BW$ REN[3:0]
ENDOFEVENT oR3
mENDOFEVENT |
° ¢ RST RST_EOE REN_TOGGLF. 5“\/<} REN_TOGGLE FDACEBUS
CLK OE for current Fiber Memory Adr| .
. ¢ an o pr— synched w/DoFW+1 LLLREN[3:0]
RST MUX2_4B_INV . Synched wiGoodDat+
= START D - - 3.0-logic-step delayFmPE e Goibet
START RST BOE :@7 su RE[3:0] RST_DONE
RST START OR2 made 1.1ns Q[3:.0] 11BUS[3:0]
or2 BUSY FIFO_RD EXT FIFO | REN DAT
WAIT WP M eemoen | Pages8 "oiadk 18 | OBURF RENFIFO[3:0]OPADABUS
OR2 DL B—cC CLR SN TNM=RENREG 0[3:0]
RE[3:0 RE_TRUE e LRE TRUEz'l_IOQiC_Step delay | w-S5 RE[3:0]
- - - ; Page 27 -
D Q ! £ RENS FDCE age WAIT 5 o LWAIT
NAND4 DO_LAST_FIFO
CLK | DODATA o Q CLK
gRST_DONE - ANz okl . ‘¢ an
L S 4.0-logic-step delay RST
.RSTiDO E 4SOP3B30R2 FOE REN[?:ZO] FAST10B1
~LREN; = L{ ~GE2i + (~EDGE.~GE3i) + ~REi } OBUEAF FOE[3i0]OPADIBUS e x5 |
g NODAT [ NOT NO DATA — m—— 53] WAIT
L8ur gLREN_TRUE \ MOREDATA DODATA | ° 1.1-logi del
2OEFOK DOFW1 03 N FODONE . .1-logic-step delay
EDP LREN_TRUE AND2 L A ORa_BUS DT\ DONE-2 DONE-1
pRolEOE T DONE_DATA sLi Q ENDOFEVENT_NE
SRACE RST_EOE = o DONE y N.L Bﬁi@
PRE FIRSTWORD << Goes L Last LREN T o poNe+l o SRACE o
FOE_REN3 ° Q LD FW |, o DOFW 0es Lowon Las Tue. g }7(:5 @
oo FOE_REN3 DOFW-1 << It LREN True, CLK| . | DONE+2 |, o0 |__DONE*3
CLK e o stword from DMB FIFO FDCE "o o E——
B———)cC FIFO RD DOFW+2 <<---inside FPGA == GoldDat. DONE+4
= CcE e anoz1 - BeginData: DODATA % [ — o
CLK DOFW+3 eginData. o Q REN_DAT § b——c @l —
rsTope WMo eSS START D " gFFopone ) )TEN-DAT ok
RST_EOE . — CLK - e ¥
FDC S o =1 an | atsironong e LizoRONE s
DOFW+3 5 ol DOFW=4 porws S R OF HDR mRSTDONE7 DONE=CTRLS ---> LDONE ---> OETRAIL-2 --> OETRAIL-1 ---> OETRAIL=EQ
ngwﬂ END_OF_FW o o[ VEFDR o DoData goes true at least 3 cycles after Do_HDR FDCE TRAIL ©
CLK +3 - . 11 2DONE-1 _
" < . DorWs AAThe Last FW just got latched intA™ ok ...s0 DoData and Do_HDR do NOT overlap!! g —o Q 4
[ = .
wRSLOONE 7 ors Followed by 4 NotGoodData cycles cuR The first GoodData comes 3 clocks AFTER the last DoHdr-—’—ﬁDo'\'E*1 CLK CCE
OR2 CLR
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B C D

A [
Check for DMB Error Word and consistencgwp w Ut w UL U w UL

 OUTEL m OUT45  OUT13 m OUT29
ANYORALL 0UTEO —ERRm ouTas Rl m oy —ERRZm oo e
ERRO ] ] ] ]
R0 ANYDMBERR e ouT62 0UT46 ouT14 0UT30
ERR1 B1 ANY——————"—"—™n LREN_TRUE | 5 =0 0 0 Y
= ERR2 ALL ALLDMBERR L oEroK ° RENOE-1 g AND4B1 LW AND4B1 AND4B1 AND4B1
B e: P2 NoTALL ALLDMBERR- L — FDONE_SHDW-1 .
ERR3 B3 u mFOONE | LREN_TRUE LOW means FIFO REN+OE are unconditionally Enabled
Page 10A AND2 RST FDPE
reoc=xovf-DONE & RENOE-0 in-time with LGoodL W, next-to-last word (E-codes) on DAT RENOE PRE RENOED
: n : TR timed w/LgoodLW; LastWord is out of FIFO if it wasn't Emth:Z>— ° Q [ MAXDELAY=TSNS
Check conzié(t)g/[]ﬁ, of the four "Special Word" bits: » FDCE . next-todast word clocked in] o2 e made 0.3ns
OUTL5 RXERO synched w/GoodDat W . o|_FoonE LS
—— g0 M
ouTsL ANy SPEAN RXERL OLD_RX_gRR FDONECE FDC

o LFIFODONE

D

= CLK |,
CLR

CE
B1 ERR AND2
ALL— " A w CLK
VT L, SP3_ERR oR2uE|| L Flag FDONE _ ¢ n
ouT63 NOTALL - RENOE-0 FDONE_RST
E— X 2-Io%|c-ste delay LREN TRUE LEND_TIMEOUT
synched w/GoodDat SPO_ERR - RST
SOP3B1B
SP1 ERR o2

FIFOdone set at E-codeDone & ISiPISTQENtrue""".M
SP2_ERR

A FIFO ends at 1st false "LFIFO_EMPTY" after "LGoodLW"

Ut o) ANY— LREN, TRUE FOC_"EDONE" indicates "LGoodLW" was received: waiting for the final NotEmpty word from FIF(
OUT46 ALL— :iDMD o _END-C-CODE .
B outes |2 NoTaLl SP2ERR wRENOEQ | Jn o AR > Switch FIFOs after next good word!

ANYORALL

ouT62
B——B3 AND2
CLK " n HRU "
T > "RENOE-0" holds REN enabled until "FDONE" goes false
FDARE LA E— FDCE FDCE 20RMOREP synched w/GoodDat+1
VORALT .INiTIME%UT R o[IN_TIME OUT, OUT15 20 synched w/GoodDat _ FDC
OouT39 Do QO IN_STAT8 .IN SING_WAI b Q LIN_SING_WARN CE OuUT31 B1 VB15
ouUT13 e — — LVB15
80 | DAT16 IN_STATY CLK ouT47 B0 Q
0uUT29 AN B_————— D1 Q1 CE B——)cC B2 VBIT15
81 DAT53 IN_STAT10) CLK CLR 0ouUT63 20RMORE————
QU AL o1 ene o " ¢ on RST_EOE " B3 2-logic-step delay =S¢
ouT61 noTALL—SPLERG —03 Q3 — RST_EOE ANDCOM CLR
g OUTEL o g “ [ RALE s ORCOM e RST T
>
CLK
B—)C
R Page 10
RST_INSTAT =
g RSTINSTAT vee GNd 20RMOREP 20RMOREP
oUT12 ANYORALL 0UT15 80 ouT13 50
oot ANY— FD12CE wOUTSL o aOUT20
e UTB L LIN_STAT[11:0] ouTar ouT45
| g " g
IMBZ SPO ERR e o ouT63 ZORMOREMI OuUT61 ZORMOREMI
OUTE0 py  NOTALLSS=H - m &1 o 8 b——ce 2 g3 " g3
synched w/GoodDat IN_STATY INMLIA ERR o” g CLK | LN STAT3 [~ LINFERR mCOLDDAT ANDCOM mCOLDDAT ANDCOM
IN_STAT10<BYIN_SING WARNg RST CLR L sor u ORCOM ORCOM
Cleared if not C-Code BUF LIN STATG LINSYNC
OUT[59:52] FDSRE IN_STATO IN_TIMEOUT LIN_STAT7 FBUF L INHARD . — =
BUF GND GND
IN_STAT[7:0] fN_sTATL BUFINfSTUCK - BUF oo 20RMOREP oot 20RMOREP
IN_STAT2 IN MXMIT g QN sTATE[~ LINLIERR , B———B0 B
INsTAT3 [<BUFIN FERR g L6ur g OUT30 B1 g 0UT28 51
U wOUT46 | aOUTH |
INSTATE - _INMEMERR g FDCE ouTe? Ez 20rmore—/B4e ™ e 22 20rRMORE /512y
IN_STATS IN_SING LINSING ®—————— L —— H
K K R o[ LINSING g 2-logic-step dela
o t mGOLDDAT |\ o gCOLDDAT |\ m g p y
IN_STAT6 IN_SYNC g CLK CE oRCOM ORCOM
IN_STAT7 [<BUFIN_HARD - B——)c .
BUF
RST_BOE 1 1
GND GND
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A B T C D
Control Bit List: Virtual duplicate from InCtrl .
0: Gold Data (Active DMB has REN, OE, notMT, LFOK) P R P DATEle0)
1: DMB First Word Mode LVSPWD ERR hed w/GoodDat
. . synched w/GooaDat+
2: Latched Voted Special Bit 12 {2 or more out of 4} Y PATH_XMIT_ERR - LDMB_RD[14:0]
3: Latched Voted Special Bit 13 {2 or more out of 4} LVRX_ERR "Stage 2" Ok o -
4: Latched Voted Special Bit 14 {2 or more out of 4} sors RST_ECE . .
ANAN _ _ ANAN
5: Latched Voted Special Bit 15 {2 or more out of 4} Pa%e lllfvent accumulation of valid DMB-path-Xmit eerKASiT MULT! ERR
6: Do Header Mode (Header to Output) PREV_XMIT_ERR[14:0fSBUFTOR o IN MXIT "Stage 3" Fpce
IN_MXMIT_PROB
7: Word Count Enable (DDU Header, DMB Data) LDMB_RD[14:0{NV15 [OVB_RD[140) . PREV PATH XMIT ERR "FSItBER ;I,IATH XMIT_E . .
8: End of Event (DONE--->OETrail) TG PATH_XMIT_ERR age ax e
COMMON SOP3 ¢ CLR
"D TIMEQUT ENDTIME_BUSY, AAMWNatch for multiple DMB-FIFO-path errors on current pathM/VeRrsT  ——
2RECENTDATA Q/ END_TIMEQUT — e b i war, --only sets errors for separate-event case or InMultXmit case
SOPs SR4RE
. avozer FD15CE
PREV_XMIT_ERR[14:0] T Pt PREV XMIT ERR[14:0] g o ol
= 2 wENDOFEVENT SDOFW+2 | POl o END_TIMEOUT TIME QUT [ .| TIMEOUT_ERR
R CLK | @ GOOD-LDMB_RD IN_TIME_OUT ° f————————n
| . .RST_LVERR OR3 = CLK c
AMAPermanent accumulation of DMB-path-Xmit errors™A uENDTIME RST
FIFO Done Timeout: 132 usec=5281 is the worst case per CSC, add about 100 usec w/TMB scope, then SPWD_ERR FDC
- CB16CE another *4 for 4 CSCs: 38914 (972 USGC) GOLDDAT \_VSPWD_ERR DVSPWD_ERR
25ns clock period here TIMEOUT[15:0] " p3 ANY J ° ¢ "Stage 2" "
W « e TIMEOUT FDC FDR FDC w03 g CLK | age
nCLKA0 T TIMEOUTI2 ENDTIME LENDTIME END_TIMEOUT__ ONE_ENDTIME | LEND_TIMEOUR, RST -
LNEXT_FIFO>2 TIMEOUT15 37 o Q ° Q = ° ° .—FI‘DC
ENDTIME RST TIMEQUTL LEND_TIMEO CLK RX_ERR
= .GOLDD AT CTRLO CLK40 | . CLK | ) e W o o DVRX_ERR
.DOFW+2 @F CTRL1 mENDTIME RST RST - IRST—‘ AND2 CLK Stage 2
L gur ) ) : ENDTO_RST (LenD_TIMEOUT, _
= VB12 N CTRL2 Kill for Stage2 checks, require FKILL15 ON to disable: ] RST CLR
DODATA ,\BUF CTRL16 _ L VBI3 @; CTRL3 i FKILL15 CTRLI3 oR? o]
> ~Kill_CFEB--->> pxiLL18
2 ~ CTRLI7 , _VB14 & CTRL4 a FDRE _ synched w/GoodDat+1 FDRE
avets crris | il B> mau | -CTRUL Ry i e o I e
DO HDR  (F  CTRL6 ° hold for DMBend N hold for DMBend
— FKILL15 CLK [¢] or en CLK [¢o] or en
WC_EN for Trail-1, Trail--->> TrAIL CE - ~Kill_ALCT--->> rkiLL16 CTRL10 ‘= w DMB_END+1 ¢ =
WC_EN for Trail-2--->> ponE-1 AND2B . pSTLVERT o RST RST_LVERR I"synched w/GoodDat+1
WC EN for Headers-—->> po HDR <<----WCEN for HDR, Data and Tra(IZI%le FDCE 2 FDC
GOLDDAT — — TIME OUT N SPWD_ERR SPWD_ERRO RX_ERR RX_ERROR
:DODATA ) ggﬁgo’DATA CTRLS . (forSP/.TF) FKILL1S CTRL14 VSPWD_ERR ° ¢ " " & - VRX_ERR ¢ " "
n " Rt P ~Kill_DMB--->> ekiLL19 w/SPWD ERR e Stage 2 mREERR e Stage 2
DVSPWD_ERR BUF LFIFODONE g CTRL15 JJueudllvload7iififorsp g CLK 4 hold for EOE mCLK ¢ hold for EOE?
DVRX_ERR . BUF CTRL[]J:O] RST BOE o IR—ST—@; RST_BOE & RST -
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A B I c D

- CHECK_16 CHECK 16
JTAG Instruction Decode Pagel3? - a0
----------------- e mm s ————— - aft | DVCENB age e DVCENE =———BTDI
OpCode Function [OpName] mPRCK2 | ok . TDO_LOSTA], g DRCK2 [ o TDO HISTAT s CLK  cLk Page
0 No Operation [NOOP] STATUSI15:0] STATUS[31:16 b9 ® _DRCKL | ghck
1 FPGA Reset [toggle] I TATUS[15:0] Be——— TATUS[15:0]
2 Read Current DDU L1A Number (24-bit scaler) I%TDI u B0 g wSELL lsprg RAW(
3 Check status (capture and shift) [32 bits] B ST [E2 wEL2 s
4 Check status, low-word [16 bits] ST 2 RST oo gUPDATE |;ppATE
5 Check status, high-word [16 bits] B> SHFT w SHIFT | ot s
6 || Output Path Status [16-bits] wHELsHiFT D[7:0]
7a Check FOK (active input FIFOs) [lowest 4 bits] CHECK_16 TDO_LOSTAT DI7:0
7b L1A Mismatch (FIFO headers) [4-bits] check FIFO-A g/DO_HISTAT | ™\ TDO_XSTAT - HOCTSLICEXGIVAOSLICEXGITS - o P32
7c Check FIFO Err (active FIFO change) [4 bits] =% pycens .M#/ TDO STATUS FDC
7d Stuck Data Errors (input FIFOs) [highest 4-bits] n DRCKZ hpeik TDO-TRO_OSTAL u'DOFIFO-A  oss W= 0 o NON-JTAGRST | o NJR
gz ?II?(;) Sérﬁlrj)lt;/rcla':EgSS[tg\tljvseﬁllg;%ebsltt% bits] check FIFO-B mﬂmususm St 100 FIFSs CLK
- BTDI TDO_XMITERR mCLK |
9a || Full FIFOs [lowest 10-bits] FIFO Full/MT (raw) e 1 B DO TRAP R  an
* 9b Raw FIFO Empty [highest 6-bits] ®RST It TDO_INRD_STAZes ™o 7\ o &7 for on-chip use
10 || CRC Errors [15-bits] ® e o ® DO INCTRL |
ﬂa _II___ost In Paia Elt[)zv§§tt ?—bits] check FIFO-C e BSCAN_VIRTEX
imeout: start [4-bits
TDO_DMBERR UPDATE
11c || Timeout: end-wait [4-bits] FDC 1 TDO_TMBERR ™ 0 TRGERR | vroate | — 2.
11d || Timeout: end-active [highest 4-bits] SYNC RST = :@m ST -
12 || Data Xmit Errors [15-bits] W ° o ST e ™ T1D0_ocomon [ el
13 || Check KILL_Register [20 bits] om2 ™ DO BXORBIT T TDO_RDREGL M.
14 ]| Load KILL_Register [20 bits] L0 o "rooLium 7 .TDO_SRC_ID o beki— DRk
i || oo e .~ Tl o |
; for off-chip use o1 TDO2 |10, omcxe| DCK2)~ — DRCK2
17 ALCT Errors [15-b|t5] TDO_ERR _BUS LBure Loc-BUFGMUXSS
18 Lost In Event [15-bits
« 19 || mRD Stats [16.] PUNRON-RST e
* 20 INRD C-code & MxmitErr History [16-bits] wSOFT_RST ’\T‘EN‘JTAG‘RST FDC wF2_ bycene X
* 21 || Critical Error Trap Reg. [192 bits] g ARST /7™ SYNC RSTY ™ RRR |, o RST m DRCK2 o 50 TDO_XMITERR
22 || Error Register A [16-bits] org F1 P> JTAGRST /.~ PREV_XMIT_ERR[14:0]
23 Error Register B [16-bits] BUF ow aCLK | e ———— ST ATUS[14:0]
24 || Error Register C [16-bits] for on-chip use , CLR w B0
25 || Read DMB_LIVE [15-bits] S -%sm 15 fill by FIBER
26 || Read P_DMB_LIVE [15-bits] =2 RsT
27 || Read WARN_MON [16-bits] wSHET | oper
* 28 Max Timeout Count [16-bits] .
29 || Set BX per Orbit [12-bits] EggceKifj Sig_emﬂ)% (L)clJ\?‘l(EjszaFﬁ'e3 aCi iE/%kl" readout patIQILL_REG
30 Read BX per Orbit [12-bits] 3 IF3 sf3  |RD SCLK__SCL
31 Toggle CFEB_Cal Auto_L1 ) [default enable] w2 bvcens g F2 a4 1D Page 37
gg geDaS Iirlﬁ;J \?(I:/lljlgceLll?A [16-bits] @ DRCK2 o 1pd_TDO_LINUM 2 DRCK2 | preik TDO| TDO_STATUS, U% B:&L\; TDO__TDO_KILLF o
- a EVT_CNT[23:0] STATUS[31:0] ] pPDATE | | LOADKILLF[19:0]
* 34 || Read CSC Board Occupancy scalers (loops for 60 words, 32-bit) | eesmm-TATUS[23:0] STATUS[31.0] EKILLIOO) | o) SO0
35 Sum of Errors for each CSC [15-bits] w0l TDI BTDI LOADKILLF[14:0]
SEL2 o SEL2 SEL2 b
- e T il SNR o 20 fill by FIBER
g SHIFT | et LSHFT SHIFT || gHFT Y
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A [ B [ C [ D

FD10CE Ll Q # M ismatCh L1A_ERR_UPDATE[3:0]
FFULL[9:0 "
FFULL[9:8] 100R2 F mLIAMISMATCH#1 L1ERR —
. GOOD_L1A GOOD_L1A+1 CE FD4CEBUS
FFULL[7:4] FU I I FI FO . ° ¢ e S = INSTUCK[3:0]
FFULL[3:0] 10 fill by FIFO L CLK | N RST .% -
RST -
DMB_ERR_UPD[14:0] InStUCk RST
FPAF[9:0]
RST
FPAF[9:4] o IN_RDY RST_PAF DMBERR
mDMBERR |
rrarzo] JPAF FIFO D M B Err O good from 9-code+4 to
10 fill by FIFO RST E-code+2
CRC_ERR_UPD[14:0] CritfclglLI g%gllgrlrER InMemErr =
CRC Err Inc. SCA-Overflow TMB_ERR_UPD[14:0]
fill by FIBER gCRCERR |
'% ¢ TMBERR
Rt CLR T P . FD4CEBUS
TM B Err v INMXMItErT INMXMIT[3:0]
RST
ransition on DMB_END+1 fill by EIBER pECERR IN_MXMIT_PROB
Critl& S>i/ng Err BEER
. STARTIME_ERR_UPD[3:0] LDMB_RD[14:0] ALCT_ERR_UPD[14:0] OR3
Timeouts [ roicesus ——— CLLREN[30]
4 fill by FIFO STARTIME_ERR[3:0
START_TIMEOUJT - Page 31
S' tart CLK .7ALCCTERKR _— CHECK_15
. c LDMB_RD[14:0]
RST A LCT E R R . FI8 _ bvcens
RST LIE_ERR_UPD[14:0] DRCK2
ENDWAIT_ERR_UPDI[3:0] filby FIBER L e PRI Tpg_TDO_LIE_ ERR
FD4CEBUS Crit & Sing Err p__HSTATUS[14:O]
ENDWAIT_ERR[3:0] LOSTINEYT BTDI
ENDTIME_WAI L tl E 'tTCE -7SRESL12_ sece fill by FIBER
- CLK
End w/wait = OSLINEVI -, sreT [,
RST fill by FIBER B SHFT
CHECK_15 CHECK_15 CHECK_15
e 20] F15 DVCENB m 1% bycens w7 bvcens
FD4CEBUS @ DRCK2 | o0 100_TDO_DMBERR  wDPRCKZ ey ¢ 1D0_TDO_TMBERR . wDPRCKZ pecy ¢ g TDO_ALCTERR
ENDBUSY_ERR[3:0 LDMB_ERR[14:0] LTMB_ERR[14:0] LALCT_ERR[14:0]
ENDTIME BUS FSTATUS[14ZO] _STATUS[]A:O] —STATUS[14ZO]
——— BTDI BTDI BTDI ;
CLK w21l p w2TPL p [FECLIE ., 1Y fill by FIBER
End w/data *_ =2 o Aill by FIBER =2 o Aill by FIBER - EZ o,
or |nTime0ut RST . B———RST B———RST B———RST
LLLFOE[3:0] SHIFT | ¢\iep SHIFT | qher SHIFT | ¢iep
[TITLE BY PARENT PAGE PROJECT
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D
A B [ c

I
FDCE FDCE LID_ERR_UPD[3:0]
IN_MEMERR FF_ERR STUCK_DATA STKDAT STUCK_DAT
FFERR FFERROR |, o IN_STUCK ° ° FDACEBUS
ce ’ oz ce LID_ERR[3:0]
OR2 CLK
e = ¢ ar gSTATUS7 |~ LOSTINDATA |
— RST L 8ur CLK
FF_ERR — STUCK DAT , =~ Data "=«
- - ostinbalta .
IN_FERR_ACC[3:0] 4 fill by FIFO
FD4CEBUS R[3:0 R_UPDI[3:0
IZS?SK%% INFERR[3:0] p INFERR[3:0] FERRI3:0 STUCKERR_UPD[3:0]
- IN_FERR P FD4CEBUS
F19 e p E ERRI3:0 W ,on, STUCKERR[3:0]
DVCENB
INRD Errors =2rRe2peeix 100 TDO_INRD_STAL LSTUCK DATAT
INSTAT[15:0 ] CHECK_16 CLK wor2
o mrweol BYFA israrag R T ATUS[15:0] C-code Status LLLREN[3:0] StUCkData e AR
BTDI F7 ) RST
INSING[3:0] UF4INSTAT[7:4] SEL2 ! DRCK?2 PVCENE TDO FIFO-A 4 fill by FIFO
P ‘ B o SEL2 B—"SIDRCLK T IRO_FIFO-A o STUCKERR[3:0] STUCK_ERR[30]
UF4 , 2 RST osr BUF4 FIFO-A[15:0] _
p INSYNC[3:0] INSTATLLLS] SHIFT LFOK[3:0] FIFO-A[3:0] STATUS[15:0] INSTUCK([3:0]
S = | SHET P BTDI o1 v 40R2 Page 31
INHARDI3:0] INSTAT[15:12] L1ERRORS[3:0 FIFO-A[T:4A] = L2 CHECK_]_S
F CHECK 16 P S IEETSELZ CHECK_16
. FIFO-A[11:8] B RST F9 FI0 bvcens
; SHIFT =™ pvcens
F8 DVCENB P B> | SHFT DRCK2 |0\ TDO_FFUL _ mDRCK2 [ o0 od TDO CRCERR
w DRCKZ ey k TDg1RO_FIFOB g sTUCK ERR[3.0] FIFO-A[15:12] BUFL0 FFUL[150] P crE ERR[14:0]
FIFO-B[15:0 ; FFUL[9:0 : STATUS[15:0 — S TATUS[14:0]
» LEPAF[9:0] BUF10. 5 510 o STATUS[15:0] p LEFULL[9:0] [9:0] p—— [15:0] . B0 |
OFa BTDI |, o BUF4 iz e |0 SEL2
NRDY[3:0] FIFO-B[13:10] SEL2 T INMT[3:0] : - Lo o me
T m ST SER2 RST RST RS RST
g LA MT FIFO-B14 B——RST T g L1A MT FFUL14 .7SHIFT SHIET oHET
wC-CODE-LIERR [<BUFFIF0-B15 w SHIFT | oper CHECK_16 g } BUF  FruLIS B LSHFT =
*NEW* BUF BUF
FL__ bveens CHECK_16 CHECK_16 CHECK_16
DRCK2 TDO_FIFO-C
mDREKZ ootk 1o TDO_FIFO-C g F2a
BUF4 FIFO-C[15:0] m e DVCENS %DVCENB S DRCKZ e TDO_ERC,
P LID_ERR[3:0] FIFO-C[3:0] STATUS[15:0] DRCK2 DRCLK 0 TDO_ERA DRCLK 0d TDO ERB TDRCLK TDd
UF4 w B0 ERA[15:0] ERBI[15:0] 150 _SERC[:LS' ] TATUS[15:0]
P STARTIME_ERR[3:0] FIFO-C[7:4] SEL2 SEL2 —— T ATUS[15:0] ﬁSTATUS[ :0] p—
=BT | [MECLIRIE, /Y
pwaIT err30] BYF4cio crung n ST esr ] SEL2 0! SEL2
pEN SoRRE: : SHIFT . SEL2 p s BEL2 o) B ST PR
UF4 " Lenr "RST 2 RST | w RS por
FIFO-C[15:12] e o SHIFT SHIFT
P SHIFT LSHFT B> SHFT B——— [ SHFT
LIN_STAT[9:0] CCODE[9:0] HECK 16 .
— CHECK- C-code History Page 29 e TS
.%DVCENB s30  ReaD . £ L s
DR TDO_C-CODE F29 PRI
e esa | ™ " Rk | o TDO_BXORBY Togg le CFEB Cal Tl’g Disable g DRCK2 |25 15 TDO_SRC_ID
CCODENSD) | ATUS[15:0] m— < DRCLK DG = = = SOURCE_ID[15:0]
BEGIN-C-ERR ;! UPDATE | - ]
BTDI m————— UPDATE BX_LIM[11:0] NJR FDP E——— T ATUS[15:0]
CCODELD ot STATUS[L1:0} - mmm— e BDI |
P 8 ccopen | w2 oeip PRI TOGGLE CAL DISABIE P& | CFEB_CAL DISABLE T
SUF e RST Lor SEL2 |gpis ee oy PEL2
END-C-ERR SHIFT .NJR F31 ST
2T sher aWR psT . T P
o BUF4 SHIFT || sHFT - '7
INMXMIT[3:0] CCODE[15:12] '7 pRom
BY PARENT PAGE
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FDC FDC
CHECK_15 CHECK_15 CHECK_15 F33 |, o F33+1 o o F33+2 =
F25
=S pbyvcens w2 bycens F35 w CLKA0 [ e
=2 DVCENB CLK40 CLK40
LDMBLIVE[:IIZT((:J]K2 oReL TogTPO-BNMELRE —a  wBRE proik TDgTRO_PDMBLIVE o g DRCKZ o0 ¢ o_TDO_SUMERR ¢ ar T
: PDMBLIVE[14:0 . W = RST I RST I
ﬁSTATUS[“iOI PASTATUS[M:O} _LSUM—ERR[M'O] STATUS[14:0] . =
u BTDL | BTDI
L2 DI -7SEL2 DI u B0l bp, F33+1 FDC
"RST - = PEL2 wEL2 oepo F33+2 YMELL Jp o YME LIA o
2 ReT aRST Lor RST
SHIFT B ——RST AND2B1
B> SHFT wSHET ) oper SHIFT | /oo g CLK40 |
. Page 22 RST cLr
CSC LA1Err <--Bringto VME-JTAG Reg? CCI6CEU_G . WCGE2FO LS E—
— CSC_L1ER_UPDJ[14:0] : — . _FIFOB FULL[3: ]

fill by FIBER

made 1.6ns

cusofCERIs o WCGE2F[3:0]INV4_BU§YCGE2F[3:0]
—— O E———

FD15CE

TNM=FIFOWC

1 Error
CSC LIERR UPCNTO u UPCNTO_ CC16CEU_G WCGE2FL
| CE — CECNTO = ] > -
.7CLK 150R2 LRENO D MAXDELAY=06NS FCLK CE CEO
¢ CLR NMTO B———Pc TC QI15:0] MAXDELAY=2.3Ns OR15
RST gOOd from 9'COde+4 tO SOP3B2XOR RST RST_FOWC TNM:E?S@&'Z”S R
E-code+2 L0k oty | 4 InFIFO Shadow Counters
INTIME_ERR_UPD[3:0] oszel CECNTL CCI6CEU G raucps WCGE2F2

LREN1 MAXDELAY=06NS FOLK CE CEo .

INMT1 = ¢ e QUI5:0][ MAXDELAY=2.3NS OR15
RST made 1.9ns
SOP3B2XOR RST_FIWC TNV
w!NTIMEOUT | cc ) INSYNC_ERR_UPD[3:0] o onTs o G UPCNT2 |

CC16CEU_G

} ) WCGE2F3 o

QUS0™ MAXDELAY=2.3NS OR15
made 1.1ns

InRD Timeout = |

} > CECNT2

LREN2 MAXDELAY=06NS FCLK CE CEO

INMT2 B———pcC TC
RST

RST_F2WC

INSYNC[3:0]

LLLREN[3:0]

a/N_SYNC SOP3B2XOR TNM=FIFOWC
CLK .
INRD Sync Err® i PR R LI o wesee
RST LREN3 MAXDELAY=0.6NS FCLK Cce CEO
INSING_ERR_UPDI3:0] LLLRENI3:0] INMT3 msT " jHc TC AND20R14

FIWC[15:0] D WCGESF1

AND20R14

INHARD_ERR_UPD[3:0] SOP3B2XOR RST_F3WC

FD4CEBUS

FD4CEBUS

INSING[3:0]

IN_SING INHARD[3:0]

B————CE

INRD Single ==

OR2B1 F2WC[15:0] D WCGE3F2

JD[17:0]

AND20R14

F3WC[15:0] D WCGE3F3

40R2
.IN HARD | .

INRD Critical =

B——pcC

SEL1
E rror LLLREN[3IO] RST .SELZ AND20R14
|
CHECK_16 wSHIFT
- mUPDATE
DRCKZ e nBT0!
B——"%DRCLK TDg TDO_WARN, TDO1
. [
MARNMONIE A TUS[15:0] FDCE JDspage 28 27002
P BTDI mCoMP_EVO C-CODE LIER |, o| C-CODE-LIERR ANY CMD
™I P JD[4:0]
SEL2 mCOMP_EV .GOOD L1A -
IWSELZ OR3B2 CLK JD[7:0] OR5_1 .DRCKl
s RST = ¢ ar aDRCK2
wSHFT et P E—)
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T D
A B
SR4CE CHECK_16 CHECK_16 CHECK_16
o w o0 |_CRIT+L
§ ——o o crIT2 TRAP F210K2 DVCENB F2l _ bveens a2l ycens
DR DRCK2
STATUSIS | . ol AND281 FD16CE B——"SDRCLK TDgSP0_10 4 FD16CE m2REKZ2 ook TD0-SPO 9 ED16CE m DRCK2 oo 1pg_SDO_8
0 TRAP_OSTAT[15:0] L[15:0 TRAP_FFUL[15:0] [
CLK |, = OSTAT[15:0] L TATUS[15:0] FFUL[15:0] [pjis.0) _FFULI STATUS[15:0] TRAP_FIFO-C[15:0] STATUS[L5:0]
RST DI IMTDI DI
SEL2
SEL2 " oo SEL2 SEL2
RST RST RST
SHIFT
| SHET wSHIFT | sper w ST ey
CHECK_16 CHECK_16 CHECK_16
F21 _ hveens F2L__ Hycens F2L __ pbvcens
DRCK2 DRCK2 DRCK2
FD16CE B———=DRCLK T0g-07 FD16CE B—"%DRCLK TDg—SP0_6 g FD16CE B2 breLK T0g-SDO5 g
-B[15: ] TRAP_FIFO-B[15:0 -A[15: ] TRAP_FIFO-A[15:0 : ] TRAP_INSTAT[15:0
——' Quso] - : ]STATUS[1510] ' 15°) ousol = ] TATUS[15:0] L 115 ous0] - L ]STATUS[lS:O]
e SDO8 |, SDO_7 |, TRAP SDO 6 |
CLK |, SEL2 SEL2 SEL2
=c . IWSELZ B ST PR m o7 PEL2
B> RsT B RsT m " RST
wSHIFT | g ST sher wSHET ) oper
CHECK_16 CHECK_16 CHECK_16
F2L__ pbvcens F21 _ bveens F2L__ pbvcens
DRCK2 DRCK2 RCK2
FD16CE B——"%DRCLK TDg—SPO_4 g FD16CE m2RERe ek 100 SDO_3 ¢ FD16CE m DRCKZ e T0g-SDO_2
0 ) TRAP_CCODE[15: ERC[15:0 TRAP_ERC[15:0 ERBJ[15:0 TRAP_ERB[15:0
CCODENS 0] onsay = L S]TATUS[ISZO] L ] e TATUS[15:0] L ] o] STATUS[15:0]
DI ol !
ISEL2 SEL2 SEL2
RST B~ RST RST
LSHFT w SHIFT | gper w ST | ey
CHECK_16
CHECK_16 FD32CE - CHECK_16
TRAP_STATUS[31:0] 21
F2L__ovcens DRCKZ o ® w2 bycens
B2 DRCLK SDO 0 g
FD16CE PREE proL 10g-*20-Lu TRAP_STATUS[31:16] ™9 m DREKZ e TDg 12O TRAP
ERA[15:0] [ 0o TRAP_ERA[15:0] S T ATUS([15:0] TRAP_STATUS[15:0]
' ISTATUS[15:0] S T A TUS[15:0]
Qus0) SDO_ 1 o
SDO_2 L a— SDO_0
=——=1DI SEL2 B=———TDI
SEL2 BT SEL2 SEL2
IWSELZ RST RST IWSELZ
SHIFT | o w SHIFT | oper ey CHECK_16
B> | SHFT =2 SHFT
F28
COMPM8 COMPMS8 ORCKS DVCENB 100 TOCNT
TIMEOUT[15:8] ST_CNT[11:4] WDRCLK TDg————=n
N :
or | BIG END TO or | BIG_START TO %TATUS[B:O]
FD8CE o FD8CE o BTDI
. — . — =Dl
TIMEOUT[15:8] TO_CNT[15:8] TO_CNT[7:0] SEL2
B[7:0] B[7:0] IWSELZ
.BIG END_TO I - mBIG_START TO | . = > RST
MAMax time divided by 256 CLKs AAMax time divided by 16 CLKs S SHIET [ oer
[TITLE e BY PARENT PAGE PROJECT
THE OHIO STATE UNIVERSITY DDU Critical Error Trap JRG 2 _ D785C PAGE
F
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A [ B [ C [ D
DPM32X64
WADRI5:0]
ADDRALSO] MEM_OUT[3L:0
MEM_IN[SL0] o HE——
Read the 60 28-bit counts for CSC board occupancies, _ o
ovropnam EMBOUTISLO] 4 high Adr bits tell DDUinput, 2 low Adr bits specifiy Board Type:
MBOUT[15:0 BUFleJTAG OUT[15:0 Page 40 0=DMB
STAT_MON 1=ALCT
JTAG_ADRO u P34 3 2 =TMB
LD_JTAGADR | JTAG_ADRL JTAG ADRI5:2 BUF4 2, E2 _
[PLac N o JTAG_ADR3 LD JTAGADR _ [5:2] i~ JTAG OUT[3L @ DRCK2 | preik 50| TDO_OCCMON 3=CFEB
'—‘SELZ >07|NV SEL2 ¢ R © JTAG_ADR2 31:2 is:: : MASend DDUinput# this count is forf] JTAG_OUT[31:0] STATUS[31:0]
RST eom | VReset counter to 0 after 59 (60 good addresses) BTDI _ |1p
{%‘C’) ANDG .L SEL2
RST
. - . g ADD16 =
Always add 1 if board is present (use FastCarry input)-->>¢ wSHIFT |y sper
. MEM_OUT[15:0]
— SRI6CLRE 16BIT MEM_IN[15:0]
QGBITCONST[:LS:O]
DMBDAV[15:0] sy 0x0000
D[15:0] 16AND2_1
SHFTDAV[15:0] CARRY_ADD ADD16
Q[15:0]
= SHFT_LD L SHFTDAVO
AMAOnNly operate on CSCs with DAV for the event; 16BITOggrrconsriass MEM_IN[31:16]
F . . :
i b skip non-DAV addresses, but wait for CSCs w/DAV
"1° ax |then get BrdDAVs from DMB Hdr.
.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): -R—STt B o —RSTHL 1, o RST [0 LRST o
FD4CEBUS |\/|4E_BUS CE AAnitialize at RST
BRD_DAV/[3:0] LBRD_DAV[3:0] act b T ,
MWEN WADR TC R R Lasts ~1600ns
BRD_DAV0 = > CLR_RST+1 | WADR TC |
B——————CE LRST |
mCK N orz CB4CE o2
CLR s L-LSECOND_HDR W EN
» CLR _LBRD ] W EN Q0
CB4CEBUS WADR[5:0] o |- WADRO LAST_BRD SHET_CE
SHFT_CE Q30 = AND3 RST+1
:EDM - ceo BRD_DAVO o o |_L-LSECOND_HDR @
WADR _TC P WADR TC.—t CSCDAV e cto ast SOP3B2A
B——)cC TCtH————n CE
- CLR_WADR - meK e WADR TC e —pe ar ¢ RST+1 RST.0 FDP
. CLR.
CLR LBRD o ST LD SOP4B1 CLR_ADRO1 anoost g LAST BRD | "RE CLR LBRD g
DOFW:3 SHFT_LD
DOFW+2 RST 0 CLR_WADR .CLK c
AND2B1
OR2 SOP3B1A
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A [ B I C D
. . . FDCE
1
Use DMB_RD to determine which FIBER we're currently reading wouTs comm g [, ol owces
DMBDAV[3:0] Page 27 Page 38 %) CTESTO s
. . [CULECENG CLK
. DMB_RD[3:0] SR4E_ONE T S
2 . O FDCE
Transition on E-code+2: &I——su DMB_SEL[3:0] ouTar Ao aRST I
2ANDICOML Enabled on E-code+1|::)’v|B END o] _ W mBAD_C-CODE_| 0 E-C-ERR
DMB_RD[14:0] DMB DAV SHIFT DAV | . Achanges on DMB_END+1 IW CTESTL mEND-C-CODE | .
DMB_RDJ[7:4] m e == E-code+1 - CK e Go to
OR15 CLR IMC CLR
Transition on E-code+2: NEXT_FIFO AND4B2 m ROT_BOE FI {CE MOﬂ ItOl")
4anDcOM1 Timed to EndC-code-1" wOUTA7 ’
AMATransitions on E-code+1/EndC-code; stable at A/9-code or EndC-code? noUT4 CTEST? BAD C-CODE |, o BCERR
DMB_RD[11:8] FD15CE aQUT4 mLOADFDAV | o
. . 0ouUT44 CLK
pp— DMB_RD[14:0] LDMB_RD[14:0] moTe " . ¢
AMABeginning Ti == 0UTE3 RST_BOE
DMBDAV([15:12] 4AND3COM1 AMBeglnnlng Tlrr_led to §TAGE4 L5REN pQuUTE3 u RST_ cE
Good up to & including E-code @STAGE2 aouUTE2 | CTEST3
DMB_SEL[3:0] DMB_RD[15:12] ouTe1 } g BCERR o o o] secincern
OuUT60 CE
FOE_REN3 --->> guaranteed ready by 9-code @Stage3==L4REN, often ready by Stagel (or soonegj paB2 m CLK o
A 4AND3COML d q FD4CEBUS FD4CEBU§ o
FOE Transition on EndC-code DMBDAV/[3:0] DMBLIVE[3:0] FDISCE wRST —

FOE_RENO LDMBLIVE[14:0]

T e p— miDFOAYD e DMBDAV[15:0] mLOFOAVO
®OFW+1 | C-CODEO FD4CEBUS wCLK e
.W LD_FDAV[3:0] DMBDAV[14:0]
FOE_REN1 anps FD4CEBUS FD4CEBUS
® REN TRUE | oUT[35:32] DMBDAV(7:4] DMBLIVE[7:4] PDMBLIVE[14:0]
| ram— X
DOFW+1 E-CODEL mLD_FDAVL | mLD_FDAVL |
m OEFOK m CLK o CLK | o
FOE_REN2 Anps CLR CLR
LREN_TRUE m RSTECE 7 g RSTECE ]
C-CODE2 | LOADFDAV+1 o FD4CEBUS FDACEBUS
IM ¢ OUT([35:32] DMBDAV[11:8] OUT[51:48] DMBLIVE[11:8] FDCE
OEFOK OE_HDR 5 1ST_OE_HDR_DONE
m FOE_REN3  anps w2 FDAVZ | D FDAVZ fop '—t °
LREN_TRUE mCLK be mCEK e .
mLREN_TRUE | CLK
DOFW+1 C-CODE3 CLR CLR B—)C IR
.705:0}( RST_EOE RST_EOE .F\’ST—[ COM P16
L FDACEBUS FD4CEBUS LDMBLIVE[15:0]
AND4 OUT[35:32] DMBDAV[15:12] OUT[51:48] DMBLIVE[15:12] g ||_LoweLvess —[15:0]
LD_FDAVS | LD_FDAVS | LDMBLIVE[14:0] co | DMBLIVE OK
mCEK e LK bc o PDMBLIVE[15:0]
CLR CLR %‘ | PDMBLIVE15 B[15:0]
Stop READ CyC|e on DCC Near Full RoT_E0E RST_EOE PDMBLIVE[14:0] FOCE
How to "not stop" i ly h dleftt d? Not ible to d Il DMBLIVE oK R,
OW 10 not stop In case we only nave one word IeTt 1o read: ot possinle 1o ao well... gDMBLIVE OK [ DMBLIVE OK |, o|DMBLIVE_ER
rst stor  FDSE DMBLIVE ERR [Siw"™ Gk _FIBERS P
CC10CE S cE
DAQ_WAIT .DOFW+3 CLK
FDONE O— Q0] L gPAQ_ WAIT {>O EXT_STOP o s o [EXTSTOP g LEXT STOP FD15CE OE HDR » c wn
NAND2B1 pEXTSTOP [l CcEO — plEXTSTOP “g"  gDAQ WAIT cE LDMB_RD[14:0] . L2DMB_RD[14:0] p RST_BOE —7
CLK | e WAITCNT1023 CLK |, g :
LEXT STOP RST WAITCNT CLR mRST_\ T\ RsTstop AABeginning Timed to STAGES5==L6REN
RST .MOL/ MAGood up to & including E-code+1 @STAGE2
OR2 OR3B1
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[ ]H)AM’I:IjUb [ | BFD4CEBUS ‘FD4CEBUS FD4CCEBUS ‘ i D
FIFODAV[3:0 LFIFODAV[3:0
LDC FOE_REN[3.0] | LFOE[3:0] [ LLFOE[3:0] LLLFOE[3:0] wRX-ERROR}, ,L,RSXfERROS,,
g LGOODLW | o| LLeooDLW B opa B oo tage
L EE— ] CLK |,
EFNp
- CLK c ;. D .RST DT RST FDP
(2]
oY i LS— gL1A_ERROR o|L2L1A ERRORY RsT_EOE FDI6PE Goes to STAGE2! g——1o ™ o b ¢ o DO RSy
LCTDATA EXISTS LCTDAT_EXISTS E LDMBDAV[15:0]
e o—————"""n CLK40 CLK40
ok nCLE " ¢ " ¢ FDCE
G LDMBDAV/[14:0] FD Lare | Juac
NEXT_FIFO| | o LNEXT_FIFO wSPWD_ERROR 0 MSP:[';Z—;RSHR CLKE ce
LK FDC <<<---2 more clock delays to LEDs for these----AED CLK |, o R ¢ as
e g LREN TRUE | o LLREN TRUE MOREDATA | . LMOREDATA:* gDORST  —7
D FDCE
mCLK | CLK END_TIMEOUT, PENDTIMEOUT
SP3_ANY | o LSP3_ANY RSt ¢ ar B———pcC I——t o Rl e —
R SR16CE ok |1
wCLK ¢ FD GOLDDAT | OO as
GOOD_FW | o [LGOODRY os0] : } > RECENTDATA 'RST—FﬁCE
SRACE DAQ_WAIT DAQ_WAIT
[ § CE
«BUSY |, oo |_BUSY+1 w CLK L 50 _CLK |* oRisUs START TIMEO!!T ] .| PSTARTTIMEOUT
BUSY+2 CLR ce
A———= ____ RST CLK |
B o2 |_BUSY+3 e BUSY+3 o FDC L S
CLK40 | o Y RST
e gbAMT | L1A MT+1 R
(i L — wD_ONE NOT MT FDCE
FD gCLK40 | wLlA FAKE STUCK_BUFF | 0 STUCK_DAT
e . —
GOLDDAT o o LGOLDDAT %9 LGOLDDAJ LIACNT GT1 LR mBUSY aBUSY+3 | .
» e - START ] CLK40 | .
mCLK L SR16CE ANDS5B3 RST
wONENOTMT s ONE_NOT_MT+[16:1 L1A_CNTI[7:0 SRACE
+[16: :
Q[15:0] — - [ ] %M sLi Q—
§ }7 CcE OR8_BUS QA
wSCLK | ONE_NOT_MT+12 b ONE NOT MT 8 - @l
CLK40 | o3 | LIACNT GT1
AND2 RST CLR
) —
AMA1100-1200ns delay, prevents false StuckData
caused by 1000ns L1A pipe delay in CloseL1A Monitor
AMAMaybe don't need, just use OneNotEmpty 2/
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C

L1A Proximity Tracker: 1000ns Close L1A Monitor & A/ 1)
(40 BX) closer than 950ns is Tricky for DMBs

BYPASS_PUSH FDR SR20CE 8BITO CCBCLED COMPMS

A USE_LIA | o LIA PUSH SL1A[19:0] L1A _CNT[7:0] EDC

o Qo) ] SR20CE or |_CLOSEL1A | o| CLOSEL1A+1
CLK40 g SL1ALS L1A_PUSH |
L1A_PUSH ‘ w > ik | SL1A[39:20] 2 v 8BITOL 6 L1apgy _ o CLK40
L1PUSH_RST - c L1A PUSH S1—L B[] wCLK40 o
RST CLR L1A CNT_CE CLR
RST SL1A39 LKt RST

o XOR2 L

SBX[15:0]

Pipe all L1As for 1000ns, if more than 1 then set CloseL1A bit"#
BX_N[11:0] Bl? SBX[11:0]

Finally, perform BX-40 to correct BXN and store CloseL1A as BXN bit-12 (& correct for BX<40 case). 12BIT028 ¢ o
Then use SBXN12 output (Close_L1A ) for Stage2 DMB checks: 1000+ ns L1As means g CLOSELIA 1~ SBX12
that first 2 CFEB samples should always have good L1A# 2,
FDCE FDCE o ADSU12
.DATA RDY b 0 BYPASS SH o 0 L1A BYPASS. s
ntlAFAKE | CE 10BUS[11:0]
CEE0 e n CHE e 12BIT214 ueustsol
LlA*i:iAs BYPASS RST— - RST_EOE ° ——— _qS—BXN[“:B] JTOOBIE __cre
AND4_BUS § }7“

OR2

Event START timeout 3.2usec: 128:1000/0000:0)(805‘3 "

CE LiA AF-1 FDPE

T SI.CNTILS0 Calibration §D'I;ART timeout 7.2usec: 288=0x0120. —
L1A_FAKE - STARTIME_CE 2, b T LA AR,
NOT_RDY SOBMS’;?Y .CLK40 c STARTIME | Q w. .LlA WARN {>O L1IA WAR -
AND2 -W STARTIME RS AND2 Later include another 16-bit FIFO for Trig/Evt Type? INV mCLK c
= 25ns clock period here mCLK40
LEXT STOP P ¢ s
OR3BL STARTIME_RS
NO_LIVE_FIBERS
LHC BXN cycles from 0 to 3563 'W. woee et WARN
_ DO_RST
el to BX=0 one cycle after BX_LIM: 3563=1101/1110/1011=0xDEB " Lar onto T Lia waRn
- 16BIT01 CBI6CLE . L1AF_CNT1
BC SET BC_ CLR ¢ N[15:0]
S oS, yre the BXN for every L1IA: wam set BUSY
.CLK4O e on %‘ L RST Lo AFl6BZOMBRAMiAFAEiRPMWRiCOUNT[LD -
8 AND2B1
IR’ST—‘ EDC > }CLW T:E Ciz COMP12 LlA-%RD;LK ALMOST_FULL L1AAF AND2B1
ZERO_BX BXZ = BXN[11:0] B—————RDEN EMPTY
BCO D Q SET_BXN Al11:0) .&NR_CLK ruLl— L1AFF
OR2 cLkao | _ £o | ZERO_BXNg .SSLéQ?fs:io] WR_EN DOUT[15:0 S_BXN[15:0]
. CLR BX_LIM[11:0] I DIN[15:0] S_BXN[12:0]
:i(;—(:LRZ BX CLR B[L1:0]
gsBxne ~ CLOSE L1A
o SPS BXN CyC|e from O tO 923- CLR after 923:OX398 PINORDER= DIN[15:0] WR_EN WR_CLK RD_EN RD_CLK AINIT DOUT[15:0] FULL EMPTY ALMOST_FULL WR_COUNT[1:0] LB
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c I D

, Access FIBEROK from JTAG as a fiber check.
LEOKIS) FD4CEBUS ________ ---> RESET required after fiber status change for now...
MT[3:0] INV4_BYRT3:0] SOMEDATIS0] EMPTY[3-0] Change in FIBEROK is BAD! Set error code.

...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

FDCE
g }705 o o|_RST_COMPLETE
aCLK Lo -
RST_COMPLET CLR CLK

ENDRST == e

RST CLR

Or2 S E—

LT2F0
FD4ACEBUS €0

FIBEROK(3:0]

w END RST-7 |

LFOK[3:0]

LT2FL LFOKO FDCE

Go1
LFOK1 T2F2 N ) ALLROY-L | o LALLRDY o
LT2F3 N LFOK2 IN_RDY

603 = CE
LFOK3 NAND2 - CLK c

AND4
NAND2 CLR

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

FD4CEBUS

FDC LT2F[3:0]NV4_BUBE2F[3:0] READY([3:0] RDY([3:0]

START_TIMEOUT | | o LSTART_TIMEOU

END_TIMEOUT
= CLK

e LFOK]3:0] FD4CEBUS
RST LT2F[3.0] NRDY[3:0] NOTRDY[3:0]
MASK fiber on Start/End TIMEOUT? Kill it in LFOK... EDC
LFOK[30] > ONE_RDY-1 D Q ONE_ RDY.
IFD4BUS FD4CEBUS

FIFOPAF[3:0]

PAFIN[3:0] FPAF[3:0]

PAF[3:0]NVA4_BUSAF[3:0]

OR4_BUS
} > PAF_ERR | PAF_ERROR N uCLK Lo
QF———————— 4 CLR

OR4_BUS CLK .RST
CLK e
— CLR
RST
] FD4CEBUS FDCE
FFIN[3:0] IFDABUS FIFOFULL[3:0] FFUL[3:0] FFERR [ | FF_ERROR e oy WESTART. DTIRI\[/)IYEOU DATA READY
OR4_BUS CE ALLRDY OR2
- CLK R AND2
CLR ONE_RDY NOT READY.
THE OHIO STATE UNIVERSITY "™ Input FPGAs Available for DDU Control “IRg[TTTT 3 Fro=er D7h85C
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic pATE - FILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 9-12-2006_10:43 FIFO RDY .1




FOK3
: LFOK3

XOR2

FOK2
: LFOK2

XOR2

FOK1
FCHK1
LFOK1

XOR2

FOKO
: LFOKO

XOR2

FCHK3

FD4CEBUS
FCHK][3:0]

LFCHK[3:0]

FIBER_CHG -

OR4 RST CLR

FIBER_CHANGE

FD4CEBUS

FERR_FB[3:0]

RST_FC
RST _COMPLETE

OR2B1

FERR[3:0]
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4 3

: |

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

Page 6A
IFDDRSCE

CE
c Q[7:0]
CLR
IFDDRSCE
Q[15:8]

D[7:0]

Q[71:0]

Q[71:36]

o[7:0] P[7:0] :
CcE Q [59 . 52]
Q[7:0]
¢ ar
IFDDR8CE
Q[31:24]
D[7:0] P[7:0]
«  |_Q[67:60]

QIr0]

D[35:0]

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

BUF36
>

FD36CE

QS[71:36]

All "QS" nibbles synched to rising edge of CLK

QS[71:0]

& XL

NX

[Comments:

Title: VIRTEX Family IFDDR36C Macro, LVCMOS33

36-Bit DDR Input Flip-Flop with asynchronus clear

JRG

Date:

10th December 2003

[Sheet Size: B

Rev:




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

g IFDDRCPE_33

PRE
DO o %
cE o1 Q
o
C1l
CLR
g
e IFDDRCPE
ol
PRE
DL o %
® CE oL QL
® co
[ 3 C1
CLR
1
® - |FDDRCPE
ol
PRE
D2 o %
® CE oL Q2
[ 3 Co
[ 3 C1
CLR
z
T CPE
ol
PRE
D3 o %
D[3:0] P ce o @
[ 3 Co
[ 2 C1
CLR
3 .
ce o °° Q[3:0]
[
c
INV
=t
™ CLR

& XILINX

Title: VIRTEX Family IFDDR4CE Macro, LVCMOS33
|Comments: 4-Bit Double-Data-Rate Input Register w/ J RG
Clock Enable & Asynchronous CIr
Date: 10th December 2003 er: 1
[Sheet Size: B Rev: A




4 X IFDDRCPE_33 3 2 1

drawn by KS PRE
Copyright (c) 1993, Xilinx Inc. DO D
CE Q0
CO
Cl
CLR
2 IFDDRCPE
EN CP
PRE
D1 D
[ 3 CE Q1
[ 3 Co
@ C1
CLR
® o IFDDRCPE
PRE
D2 D
@ CE Q2
[ co
@ C1
CLR
® o |FDDRCPE
g CpP
PRE
D3 D
@ CE Q3
[ co
@ C1
CLR
® o |FDDRCPE
g CpP
PRE
D4 >
@ CE Q4
[ co
[ C1
CLR
® ¢ IFDDRCPE
&
PRE
D5 D
@ CE Q5
[ co
[ CL
CLR
5
® ¢ IFDDRCPE
&
PRE
D6 D
@ CE Q6
[ co
[ CL
D[7:0]
6
7 TFDDRCE & XILINX
&
D7 PRE
D Title: VIRTEX Family IFDDR8CE Macro, LVCMOS33
[ CE ‘ CE Q7 Q [7 . O] |Comments: 8-Bit Double-Data-Rate Input Register w/ J R G
< Clock Enable & Asynchronous CIr
@ co
c INV Date: 10th December 2003 er: 1
L \ 4 L 4 CL
CLR [Sheet Size: B Rev: A
CLR T [ Q7
= 7 \ 3 2 1 Page 6A




o)
EEEEE—
o

RLOC=X0Y2

AND2B1

EXLINX  Re

Title: FAST10B1
[Comments: Custom Fast, Complex Logic for DDU, use 4 MUXCY as OR, 1 as AND
similar to: OR of 4 AND2 .AND. AND2B1
Date: 15th October 2003 er: 1
[Sheet Size: B Rev: A

4 3 2 1 Page 7




10BUS[3:0]

10BUS2
10BUS3

10BUSO

11BUS[3:0] HBLS0

11BUSO
11BUS1
11BUS2
11BUS3

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

10BUS1
11BUS1

10BUS2

11BUS2

Q[3:0]

M2-1E

10BUS3
11BUS3

THE OHIO STATE UNIVERSITY "™ 4-bit MUX for 2 4-bit Inputs, w/Enable, invert selected DIN “IRg[TTTT 3 proset D785C
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic pATE - FILE PAGE
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Cc
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A
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Copyright (c) 1993, Xilinx Inc.

AND2B2

XOR2

14
[ B e
11 o u
B2
=2
RLOC=X0Y0
Title: VIRTEX Family SOP3B2XOR Macro
(Comments: SOP3B2XOR Gate J R G
Date: 11th December 2003 er: 1
[Sheet Size: A Rev: A




ORCOM

INTO

= ANDCOM o

INTL

INT2

20RMORE

INT3

INT4

INTS

AND3

THE OHIO STATE UNIVERSITY
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} > NOTALL -
L ALL

XOR2
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1
p
u U
L P
A0 L
DO > O
AL BUFT
D
D1
LBu
A2 BUFT
D2 >
A3 BUFT
D3 >
A4 BUFT
L D4
LBu
A5 BUFT
D5 >
A6 BUFT
D6 >
A7 BUFT
D7
A8 LBuer
Cc
D8 >
A9 BUFT
D9 >
AL0 BUFT
D10 >
AlL BUFT
— D11 >
AL2 BUFT
D12
LBu
AL BUFT
D13 >
Al4 BUFT
D14
s Luer
150R2COM
A & XILINX
VIRTEX Family 15-BufTOR Macro
(Comments: 15-BufT Bus Gate with Bus-OR-Common control J R G
Date: 27th December 2001 er:
drawn by KS
Copyright (c) 1993, Xilinx Inc. [Sheet Size: A Rev:
2 1 Page 11




D

IN[51:0]

Onlkl,63 :0]

FD16CE
DIN[15:0]
= GOODDAT

» CLK ® c

 RST_DOUT

DIN[31:16]

DIN[47:32]
DOUTI[3:0]

DOUT[15:Q

DOUT[31:16]

DOUTI[47:32]

DOUTI[35:32]

DOUT[63:0]
CTRLIN[17:0]

N.L. 13,14

CTRLIN[9:0]

ctrLNO_  GOODDAT n
BUF

VB15
DO_HDR g
WCEN o
BUFDVRX_SPWD_ERR o
BUF KILL ALCT g

BUF KILL_TMB

BUF KILL_CFEB

CTRLINS

cTrLN [<BUF

cTrLINg _[<BUF

CTRLIN9

CTRLIN10

CTRLIN11

CTRLIN13

a
. BUE KILL TFSIG o <<amae LDMB_CRC_ERR
DOUT[57:50] crRuNs %Vo . Low True for TF case e | e
. CTRLIN12 T|ME70UT n 4 CLK
DOUT[4948] cTruNGs [<BYF LFIFODONE = = bc .
. BUF
. RST BOE
DOUTI4:0lCFEB CRC Word

DIN[63:48]

Cc B50
CLR
B49
Reverse bits for CRC algorithm Bet
FD13CE B
IN[12:0] B[0:12] s
DI120] gz
= GOODDAT. - B45
- CLK ® Ba4
¢ CLR B43
- RST BOF' B42
FD13CE Bu
IN[25:13] B[13:25] 810
DI120] gz
B39
CE
B38
Cc
CLR B37
® ‘ B36
FD13CE B35
IN[38:26] B[26:38] s
DI120] gz o
CE
B32
CLR B31
® ‘ B30
FD13CE 829
IN[51:39] B[39:51] 626
D120l g2
B27
CE
B26
C
CLR
B[51:0]

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

DOUTI[63:48]

DOUT[7:0] TMB/CLCT WC.
Maybe [9:2]?

SBXN[12:0]

SOURCE_ID[15:0]
—

The lowest 13 bits of every 16 go |nto the CFEB CRC (but reverse theml) 52-bits of data --->15 bit CRC
the lowest 12-bits of every 16 go into the Special Word Decode (un-reverse these!)

Note: GOODDAT ==
Control Bit List:

CTRLO

LGOODDAT

CTRL1

LFW_MODE

CTRL2

LVB12

CTRL3

LVB13

CTRL4

LVB14

CTRLS

LVB15

CTRL6

LDO_HDR

CTRL8

LDONE

RST

- START \ N__RST EOCE -

OETRAIL+1
OR3

CRC OK CRC_OK
WICRC CNT_ERR

wCRC END ERR | .

LCRC_OK

LCRC_CNT_ERR

o LCRC_EN
LCRC_END_ERR

LLDMB_CRC ERR

OR4
LCRC OK{>O LCRC OK g
INV

GO

LDDAT here!

BlL17] FDI2CE . ity O¢ GOld Data (this FIFO has REN, O, notMT, LFOK)
o B[14:25] 1: DMB First Word Mode
B[27:38] 2: Latched Voted Special Bit 12 {2 or more out of 4}
" BL4051] 3: Latched Voted Special Bit 13 {2 or more out of 4}
- sexniz  ~ CLOSE_L1A _ 4. . . f
= 4: Latched Voted Special Bit 14 {2 or more out of 4}
- CDRE 5: Latched Voted Special Bit 15 {2 or more out of 4}
.DVRX,SPWD,ERRT R .| omerx_sewo_erg, 6 DO Header Mode (Header to Output)
o ok | 7: Word Count Enable (DDU Header, DMB FIFO Data)
B——)cC . -
- N A 8: End of Event (DONE--->OETrail)
RST
B9 DINg BiNG VOTE3 FDC " 'T\
. - L w DN voTE ISA_TRAIL-1 LTRG_TRAIL-L [ .| LTRG_TRAIL o TRECLR u
- H B2 OR3
. 2-logic-step delay TS In-Time with LVB15
: D) e e
2 m CTRLIN2 = WD o LTRG HDRT o o LLTRG_HDR
B1 . m R AND2B1 CE
&0 3-logic-step delay "= e Ko
- RST - TRG_CLR
"™ Stage 2 Logic: WC/CRC Accumulators "IRG [T 2 prROtECT D785C
DDU Controller DATE K FILE PAGE
CMS CSC Electronics 6-19-2009_13:23 STAGE2 .1 12




A [ B [ nYal [ c [ D
LA

GOODDAT FDC LFIFODONE SWITCH_FIFO RST FDP RST FDP
:@w ° o0 ’ ’ wRST : PF‘{E LNEW_DMB PRE L2NEW_DM
AND2B1 CLK . .CLK c s *Z\:/A;/ITODE RST LWC. Lo D Q D Q 4—4
[éiiBall)I_iz_I(_)\]/tIC-bit-S check for ALCT2001, add later! RST il IM‘ " RST OR3 LzND’;—;rAIL OR4 .CLKi ¢ .CLKi ¢
Qe LWC "26" needs to be ONE, so set LWC_LD on "25". :@M- OEDEFAULT RST_DOUT
This counts # words latched into STAGEZ. DPMBEND=DMB_END Mo oum ) -NEWOMe STy
CBSCLEBUS = TRG_TRAIL_DONE How error words are handled here Stop CRC Accum if VB15/LVB15 are set.
—25"  ec woro Use GOODDAT-A = GOODDAT.and.NOT.VB15, etc.
@SET_Lwe ) LWC_LD+0/, o LWC.LD+1 MISSED_LWC_L
gtWC_LD . o FTRSE = @LGOODDAT | LGOODDAT LWC LDs0 LWC_LD
GOODDAT . col 91 — AND4 CLK c AND2BL H H
e 1T Twere [ 7 uwes T . o = This counts # WorngIl%tc%hed into STAGE?Z
.&T__LR w20 ce ;LWC T E E :E ) ‘ MISS_TRG_TRAIL R SET_LWC WCLLs0]
L LNEW DVB : . ;?;Ki ¢, AND2 ok | %ﬁf TRAIL_LOST) :@C!j—' WCEN Ql
| VB15 CLR AND2B1
2ND_HDR DaNE oA D HOR m LNEW_TFOME TF SIG VB15 sets LWC to 1, unless it's a TrgHdra = —
LSECOND_HDR LONE WORD FDCE mTRG_TRAIL_DONE no4" AND3B2 FDCE ReL B?:?RST HD 5
:%’FD XTRA_1ST_HDR CTRL WORD | o BAD_CTRL_WGQRD % > CHECK CRC-1 | ol CHECK_CRC o " - T ZE o [AST-HDR-DOK
%/ o " weo GOODDAT | ;¢ Check CRC when 25th word is in stage2 gox |,
TRG_TRAIL_PROB mCLK Lo =0 mCLK c CLR
m-COODDAT ORS CLR AND4BL CLR FIRSTDAT ERR g NEW_DMB RST T
.LDODATA LOCK_CTRL_WORD IRST—‘ Iw‘ SWITCH EIFO .|:|RST HDR Eégf)'ggSATrDAT FDCE
BAD CTRL WORD ~MALooks like data garbled or events run-together™ g ew wooe NEW FiFO o moopata | [% 0 o FIRSTDAT_ERRy
.- DT . . START STAT_CODE e ce
- -
Critical DMB Monitoring Information (Production DMB) UPDATE! .&s FIRSTOAT DONE | WCHK——be
See http://www.physics.ohio-state.edu/~cms/dmb/dmbdatafmt.html e TFIE?*RWE N meronr ) ) FIRSTDAT st *** —FDRE
= OR2 FIRST_DAT b FIRSTDATﬁDONE
Within each time sample: word100[15:0] = dummy = 0x7FFF <<----What about SCA Over-Written Event error? =
word97[14:0] =CRC15result e >> *DDU Compare* ANDIB2 FDCE mCLK e
.wc LSECOND_HDR 2ND_HDR_1ST R
2ND_HDR_1ST D Q= ————""m g NEW DMB RST 7
.WCDM e tq ERB only? FDCE
LK LDO_HDR
LGOODDAT e G DO HOR DODA 5 o| LDODATA
word98[9] = CFEB L1A_FIFO_Fullerror - >> *****XDDPY Error***** pRST BOE 7] avozer ]
>> ***DDU W H *k*k FDCE ¢ CLR
""" arning @ -SECOND HD? R o [2ND_HDR_DONg EDCE mRST_BOE
ok cE L1ST TRAIH o o 1s|jlgRT D'I?RNZ m E XTRA_1ST TR
Header7[11:7] = CFEB_Multi-Overlap[5:1] = Garbage Event ~ ----- >> **xFkDDU Error****=* LNEW DMB - T A2
Trailer6,7,8[11:0] = DMB End/Start Timeout error, 3 repeats ~ ----- >> *xFEXDDY Errorrrr* LNEW DMB ———
Header5 = TMB/ALCT DAV bits, 3repeats == >> **DDU Control** FDCE o7 oo BB
Header1,5[4:0] = CFEB_DAV[CFEB5:1], 2repeats \ u STAT_CODE |-, oo onvomo |, o[BaoFwy ® 1oND TRAIL] )-BAPZNDTR 4
Header1[9:5] = CFEB_CLCT[CFEB5:1], 1repeat /| - >> *DDU Compare Together* | '~ e
L1AN[23:0] = HDR3[11:0] HDR2[12:.00 - >> *DDU Compare* ® LFW MODE| ™\ Lock ew e XTRA_1ST_TR BAD TRAIL
----- >> *DDU Compare* | g840.Fw ] RS B0E 2BAD D TR ) 2RO
THE OHIO STATE UNIVERSITY ™ Stage 2 Logic: WC/CRC Accumulators TIRgTTTE 2 proset D785C
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Controller bATE FICE PAGE
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A [ B [ C [ D

WRONG_TMB_TR

FD15CE Verifies that the 3rd-to-last GoodData word from each FIFQ FDCE
DOUT[14:0] D[14:0] isa CRC Check and the check is OK| | Thyjs js %'EAG E4 Function! MISS_TRG_TRAIL LIE R o[LOST_IN_EVENT,
wCOMP_CRC . COMP16 %D . TBADCTT:;\S/\/TOEER > P = =
e ¢ R 2, A0 LDMB_CRC ERR CRC_ERROR E D Q 4-CRC—ERR ore mCLK © .
LNEW_DMB . £ ~~Deadline is DMBENR N AMADeadline is OEtrail-1 wRST.BOE ]
g = e == DMBEND+2 FDCE
Blts0) ~MATimed to DMBEND-1 RST_BOE —— LOST_IN_DATA
FD15CE - == E-code+3 D =22 TN YA Ay
CRC[14:0] C[14:0] CRC_ERRO CRC_ERROR uCTRLWORD ¢ |,
DIl gpiaq) = mCLK c
COMP_CRC CLR
- - - FD
cLK - This CFEB CRC result is a STAGE3 Function!! - S —
= CLR CHECK CRC COMP_CRC DLID 9 P_GRC+! f OR2 o d t J[ . d
LNEW DMB W‘ . . §§aﬁc Oor ImMi1s seqguence con 'V:FD((%E woras
H H CLK
AMAtimed to E-code+2/DMBEND+1 AnD2 AMAtimed to E-code-1 s oce Set DMBEIT FpcE  wFIRSTHOR FiRST DR | | rRsToaTeR
LERROR_WORD o |- SCA OVFf | LSCA OVFL " wFRSLDAT
Q QA CLK c
CFEB/DMB Comparisons and Error Check . ey e,
- w FIRSTDAT RST 7
counts for SCA_OVFL too: ° an . FDCE
g‘\ 2 o LERROR WORD COUNT SAMP 'M‘L‘ Page 13 '@‘L‘LGOODDAT pCTRLWoRD | o TBADCTRLWORD
2, s CHECK_CRC B[51:0] CRC15_52 ::Dw -
g s CHECK CRC LGOODDAT-A —— 5 [510] LDODATA CLK
: . B pc
2 2 - BUFT15 sors FD15CE NEXTCRC[14:0) NEXTCRCILA0] e ik FDCE
3 8 O} ———
&1 ! & NEXTCRC[14:0 CRC'N[140] CRC[140] L IRST J
g 2 [401® CRC[14:0] LGOODOAT BAD_HOR WoRD | o TBAD_Fyg
g 2 TRG_TRAIL_DONE CRC ACCUM CLK —RsT W cE
& '3 2[14:0 LGOODDAT-A ~ = ¢ AND? S R
(120 > AND2 LNEW _DMB RST_EOE
ann - Compare CFEB word 25 to this CRCMA I
Load Zero on CRC when LWC loads ONE p Latched Voted Special Bit Decode
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 11,27,33==1 for TMB
CRC_CNTO ——
aCOMP_CRC CBIGCE : LVB15 LVB15 ==0for ALCT
_ CRC_CNT_16A C
. CRC_CNT_160K LVB14
COUNT_SAMP | ol Cre CNTOy CRC_CNT_16B "B STAT _CODE
UL S N e f— creovg W ANDZEL CFEB_DATA _PRESENT I—Cj
CLR RC CNTSgg CRC_CNT_16A e LVB12
LNEW_DMB o | wDMEEND ) CRC CNT_ERRy LVB15 " VBI5 .
CRC C 6: CRC CNT OK = LVBlz AND4B3 = LVBl4 ND4B2 D
FDCE AND2 ANDIBL - : FIRST_HDR = ) OLD LTRG TRAIL g
TRG_TRAIL_DONE CFEB_DATA_PRESENT .M. -MC .%
D Q
wECOODDATA. e mOMBEND___ CRC_END_ERRy  menc e ™ timed to E-code+1/DMBENDMA [Vl AV
CLK <CA OVEL Ra meRCoNTL cre ont sa . timed to E-code+ LVB15 avpaee LVB15 apss:
e | e n® CRC_CNT_80K LVB13 LVB14 E
CRC_CNT 8B RV Cy LSECOND_HD - L2ND_TRAIL
.—_LNEW TFDM FDCE .TF SIG- AND4B2 AND2B1 l—(LVBl4 )F .7LVB].3 D—.
CHECK cRC CRC END OK LVB12 LVB12 E-code+1/DMBENDM*
acooooatal . | timed to E-code+1/DMBENDM tvais 1 "o T F
=CK__lc The last LGoodDat-A from each DMB (just before DMBEND) should Siveis | - ERRORWORR =gy | ) LISLIRALL,
LNEW_DMB be a CheckCRC unless there was no CFEB data. LVB14 _ LVB12
AMAE _code+2 Otherwise set CRC_Error. P AnDa
THE OHIO STATE UNIVERSITY "™ Stage 2 Logic: WC/CRC Accumulators TIRgTTTE 2 proset D785C
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Need to deserialize b13 in‘lst sample for *EACH CFEB* and comparecto Hdr2d!

FDCE SR8CE
DOUT13

DOUTBS > DI3_SET |, ol LD13 SET I@M s )
LD_LCT_TIME CFEB_B13 LCT_SAMPLE_PHASE[0:7]

OR2 B CE A Q0]
i G Qe wpounie T o Lot T |, Encode to 3 bits + Phase (0), compare to Hdr2d[11-8], can be +/- 1?
mUWCREE T bW ) o w17 an Then what if 2 LCTs are set (overlap)? Encode the lowest bit or SKIP IT.

LCT_SAMPLE_PHASEL
LCT_SAMPLE_PHASE3
LCT_SAMPLE_PHASE5

CFEB_LCT_SYNC1

.CHECK7CBﬁ b 1ST-SAMPLE-DONE
LWC =25 ON for CFEB LWC = 2,3,5,6,8,9,11,12,14,15,17,18,20,21,23,24:

o

= R FDPE S%ﬁset at LWC =25 or LVB1 TRG_TRAIL_DONE LCT_SAMPLE PHASE7
w2 AL DOR
NEW CFEB LWC LD LWC_LD FDCE -
.—‘ L L] .LGOODDAT A CFEB B13 LCT_SAMPLE_PHASE2
THIRDO PRE THIRD2 PRE THIRD1 THIRDO ) = u LCT_SAMPLE_PHASE3
L o Q D Q D CFEB_LCT_SYNC2
.GOODDAT-A ce .GOODDAT-A ce .GOODDAT-A - IIST-SAMPLE-DONE3 LCT_SAMPLE_PHASE6

.CLK c .CLK c .CLK c AND4B1 LCT_SAMPLE_PHASE7
ci
.LWC LD | LCT SAMPLE PHASE4

LCT_SAMPLE_PHASE5

FDCE .1ST-SAMA{LE-DONE

VOTE3 CFEB_LCT_SYNC3
g DOUT13 8-CFEB-SAMPLES
DouUT29 B \ore_ 8-OR-16-FLAG o o 8-OR-16-SAMPLE LCT_SAMPLE_PHASE6
DOUT45 g; w CFEB B3 | ANDZB1 LCT_SAMPLE PHASE7
CLK .
e S 16-CFEB-SAMPLES, CFEB LCT SYNCOR CFEB_LCT_SYNCI[3:0]
CBACE _ 8CFEB-SAMPLES \ew cres CB4CEBUS
LERROR_WORD 0 CRC-CNTO FORE CFEB_CNT[3:0] FD LNEW DMB
CHECK CRC CRC-CNTL \ ENDSCFEB-1 Ql30] = LNEW_CFEB
! o 5 o END CFEB | ol END_CFEB | o LEND CFEB u
LGOODDAT-A @ CRCCNT2 CLK CFEB_CNT OVFLy R
- CRC-CNT3 CE = ¢ R © o2
. CLK
SAMPLE_CNT ND5B1 c LNEW_DM B——pcC
cE CEO | 16-CFEB-SAMPLES R N
LNEW DMB e G T e = CFcE|E=;EE; LCT SYNC[z:0] [ P4BUS
mORCCNTO | .
END_CFEB NEW_CFEB mCRC-CNTL END16CFEE- J
CRC-CNT2

B[3:0] OR2B1 B——CE
CLK

ReCheCk Later__> COMP4BUS TRG_TRAIL DONET PREP_CFEB i
May need a programmable offset... / g, appssus SEEBLCLSYNCIEY e )

FD4ACEBUS
DOUT[59:56] DMB_LCT_SYNCJ[3:0] £o |_SYNC+IMATCH :DO DMB_CFEB_SYNCERR

LSECOND _HDR
NOR3

or? .Tcrcma co |_SYNC+OMATCH M FRCE LOVLP
ANDS —DMB—LCT—SYNC[&O] DOUTH LGOODDATA | . ¢

B[3:0]

CLK 4B-ONE[3:0]
[ A TRG_TRAIL_DONE
¢ CLR SO-FAR-SO-GOOD
LNEW_DMB DMBRX_SPWD_ERR

FDCE FDCE COMP4BUS AND2B1
COMP_CRGg1 | o|_1ST-COMP-DONE | | o|_2COMP-DONE g FDCE
. COMP_CRC+1 | FDCE 5 0
CLK CLK DMB_LCT_SYNCJ3:0] £q [ SYNC-IMATCH R | GOOD_CFEB SAMPLE| .
= c = bc
cLr cLr g3STRIPS-DONE | o 2CLK o
LNEW_CFEB LNEW_CFEB ABFIFTEEN[0] B0 CLK CLR
AAA . uNEW_CEFB b . LNEW_DMB
only check L1A for 1st 2 samples D I S B LED | __>g LovLp CHK_CFEB , DMB_CFEB_SYNC_ERR
A H oR2 known for DDUtr-1
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A GND | B I I D

SR8CLE MP4B S
& Crit errs have one extra clock delay!
CB4CEBUS t GOOD CFEB_CNT Avoet .CRC ERROR b 0 CFEB_CNT _ERR
DIN[43:39] SHFT_CFEBDAV/[T:0] CFEBDAV_CNT[3:0] aL2ND_TRAIL \ GOOD_DMB_CHK | AMAKnown for E-code
| ' 3:0] B[3:0]
FD5CE .GOOD72ND7HDR N SHFT_CFEBDAVS o« e w-GOOD IST HOR nC e CLR se t S }[N G err.
SUM_CFEBDAV[4:0] LSUM_CFEBDAV([4:0] FDCE LNEW_TFDM set CRITerrt
LSECOND HDR - 8 e .CFEB L1A ERRT > Q LCFEB L1A ERR -
mCLK ¢ mC e o B ok 15 SRZHELCTXL1A: should Really never happen!
CLR B——)C
NEW_DMB RS w WNEW.DMB TSR ARE 32 LCTxL1A: should never happen? RsT 1 wCRCOK |, oo[CFEBFULO | VOTES kgSE‘;VTI‘:\C’:UE'COde
aCRC OK | | , | CFEBAFULO VoTEs | known for E-code mwCHECKCRC _  wi>—— o |CFEBFULL 107 vorgCFEBLIAFULL g
CHECK CRC D  remaruLL B \ore. CFEB LIA AFUL mLGOODDAT-A \\ CE_CFEBFFUL-1 o CE_CFEBFUL | o2 | CFEBFUL2 B2
R Q
mLGOODDAT-A "\ CE_CFEBAFUL-1 o | CE_CFEBAFUL . oz | CFEBAFUL2 ,fgé F B [MW& rn ]L a t@%‘?s— cLK [ Y
T - AND3
- DOUT32 ok .CLK c ) al— Page 41 CLOSE_L1A B——)cC ILNEW CFEB F M M error l a t er Q
ANDS B——C mLNEW_CFEB RST CFEB L1ERR
2COMP-DON FD6CE COMP6 sraREs et S TN G ervoting this fails for Close L1As
CFEB OVFL ZND-COMP-DON, DOUT[43:38] CFEB_L1A[5:0] o aCRC_OK | | | CFEBLIERD [ VOTE3 | knowi for E-code
— 2ND-COMP-DONE ol cFEBLIERT B0 yorg cree Linere  g<<-really 1st 2 sample check
Only ChECk LlA |f no OVFL/\/\R—‘; £q | DDU_CFEB_MATCH DDU_CFEB_MATCH | . o2 | CFEBLIER? B2 se t C R }[ T err ( < yn C>
c R L1AN [5:0] COMP_CRC+1 .CLK c o — DMB_FULL[14:0] DMB-FULL
[5:0] . ]
LERROR_WORD CFEB_OVF] w-NEW-CFEE ] ) ST-SAMPLE-DO D
'—%— o o ~ WSTSAMPLEDONE g ST CRER LIER ‘1st 2 CFEB samples should always have good L1A#  ons

CE

DMB_WARN[14:0]15

CLK known for E-code+1

¢
cr ED15R15E Putin DDU Trail, known for DDUtr-1
w LNEW CFEB 7 FD DMB_WARNJ[14:0] L2DMB_RD[14:0] NV15 756 romag 1DMB WARN_SET for DMB Llplpe
DMB_WARN_FB[14:0] o— ————— FD5CE

DDOUT[11:7]

D

LGOOD_1ST TR 2 DOUT[43:39]
ol

L2DMB_RD[14:0 ) .
:7DMB»AFUL-O 7 set DMBwarn, req. CRC w2Me_FruLs s GOODDAT |
18SOP3COMBL ! q LDMB CRC_ERR ALCT-FUL = CLK *
"TF_SIG+1 e

Duplicate in InFPGA®

DDOUT[11:8]

c
RST[14:0]

L2NEW_TFDM
L2DMB_RD[14:0]
|

CLR_WARN[14:0]

—— Disabled most DMB checks in FILLed/Offset case = o crc e
g LLIST_TRAIL 155WCOWCleaI' DMBwarn, reqg. 9 L +Re UIre OOd DMB CRC for these ChECkS "TF SIG+1 u
O O il ) os. ae we set PMM Warn d J Timeout, WARN set, WARN clear e i
ss 10 FMM, known for DDUtr-1 DOUT[63:0] | CORCZ26
Assume bit-swap is_NOT _ needed.... ey NDCRC[21:0]
p MU 228 DCRCIN[21:0] FD22CE m: - CRC[21:0]— e —— —
NDCRC[ZlO] IOBUS[Zl%[]Zlo .LGOODDAT 7(;[52:0] SI;/IMB-BF,FCURL(;?ERR cLe ‘ CLR known fOl’ EI)SE)REJU_Z

RST

= CLK

take no action

11BUS[21:0] pa e 14 AND2B1 :
aCOMPDCRC | : . J FDRE Reset at ECOde+?  mmmmmm—
o Compare 2nd DMB Trail to this CRCAMA DCRC_ERR LDMB_CRC_ERR
. ° = . DDAT[21:0 COMP22 e M EE ) AnaKnown for E-code+1 FDC
Load DCRC with ZERO on DMB 2nd Trail*™ S0 P CLK . LOND TRAIL.  COMP DCRC ComP_ DeRCH
DOUT[42:32PYUF11l pDDAT[10:0] | DCRC[0:21] DCRC OK R = Lsor ° e
] EQ — m LNEW DMB 7
DOUT[58:48PUF11 pDAT[21:11]] DCRC[21:0] - . S be
[ £ L ] BlzL0] ~MAcompare when 2nd DMB Trail is received™™ o [ o®
aRST BOE — 7
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A [ B [ o~ H -
i i i N register
Check for Problems in DMB header/trailer & set DMBerr register SL TRESEL TN Ep%QPG egiste
DMB_RD[14:0] LDMB_RD[14:0] L2DMB_RD[14:0] .
“PBeginning Timed to == 0od up to & including E-code+: u t Jl M D D U T Jf'
Timed 0 STAGES==LAREN™S | 1o it § oo T e e peomon ne | PPBCE D faiany
~MGood up to & including E-code @STAGE2 SUM DMB —
Page 42 Stage3 FDC _|
DOUT . FDSCE DOUT10 VOTE3P CSC_ERR_FAST — 150R2
[36:32] DMB_CFEBDAV[40] ~ ®poirg B0 /o VDAV-LCT-ERR | o | LVDAV-LCT-ERR | | o| L2VDAV-LCT-ER R ITerr
: a DoUTs &7 GOOD_2ND_HDR | Stage4 Stageb AK RST L2DMB_RD[14:0]
wLCOOC_ISTHDR ls\pcon CLK | CLK hown for E-totle+1 AMAD -
DMBSEA%gﬁéO] TR oMPS gRsT DAVLCT— T .wmb BLED! — — > ,oms cres_svnc_erg Bring to VME-JTAG Reg?
o _— } o~~~ D SCA_OVF LVDAV-LCT-ERR
- - DMB DA\}/%C(? mcq":\il? S%%&l:%% e}-EI-IZI%n'own for E.-code+1--l;>; LDMB_CRC_ERR known for DDUtr-2==E-code+1
U oavier Not voted so not critical: sumoveerr1 | Set DMBerr FOCE sett SINGerr
rpsce  Stage3 . » - DMB_DAV-LCT MATCH_ERR FDC gCFEBLIERD Y\ DMB % 5 o/ LDMB_ERR _
DOUT[41:37] : ' m DMB_DAV-LCT_MISMATC DMB_MOVLP4 S sumsum LSUM - AAHeld until EOE
GOOD_1ST_HDR Stage4 DMB_MOVLP[4:0] I DMB_MOVLP[3:0] DMM CFEB_CNT_ERR mCLK |
mCLK | FD5CE CLR
NEW_DMB_RS | DOUTI43:39] DMB_MOVLP[4.0] DMB_L1A_TR[7:0] COMPE o us OR? pRSTBOE ——7
— ALT0) alFSIG
LSECOND_HDR -
AND2BL . set DMBerr £o | DDU_DMB_MATCH OMB LI1ERR [ TRG_LIERR ) CSC_L1ERR
W. known for DDUtr-2 L1AN[7:0] LGOOD 1ST TR 9 :
—rteide: S@%@% Crit errs have one extra clock delay!
~~~Remove S]DkWt FDSCE COMP_DCRC+1
DOUT10 CEOR setS DMBerr DOUT[7:0] [y | DMB_LIA TR[7:0] % ME WARN SET |\ DMB-AFUL-S
: |
- DOUT8 'L/\\ DAV-LCT-ERR b Q DMB_DAV-LCT_MISMATCH - GOOD 1ST TRAIL « Q[7:0] LDME CRC ERR S
u DOUTS meSECONDLDR oo DOUT[21:16] BUF6 DMBAFULL[5%)] CLK |, comp pere+1 Anosknown for E-code+1 B
OR3 =
KILL_CFEB RST DAVLCT ¢ ax JD0UT22 DMBAFULLS  LNEW_DMB C\LR m DMB-AFUL-1 DMB-AFUL-A nowe S E-code+?
W 220UT42 e Lonew oms  FDBPE EOMB_CRCERR n LZNEW DMB T FDSEknovx?rﬁ ei%r DDOUL-1
~~~F? SInkWt UHg3 e DMBAFULL[7:0] DMB_AFUL[7:0] BVBAFULL o DMBAFULO |, S DMB-AFUL
F@%@ ’ GOOD_1ST_TRAIL | : DMB known for E-code - *"No Load
DOUT[7:0] DMB_L1A HDRJ[7:0] = ok |, set Wal'n aocs sEMMwar n, req. C g K .
~MAnot used for checks here P
DOUT[59:48] BUF12 DMBTIME[11:0] FMM o CRC known for E-code+T
aDP0UT33 DMBTIME13 error, reqg.
DOUT32 KB pwmsTiMEL ) FD14CE DM§ %;&E§JLIJ§3(% err & CRITerr / FDRE
FIRST_HDR GOOD_1ST_HDR FORES LGOOD_1ST HDR . - . ]E >—H|(UM D?AB ERE o o[ SUM-DMB-ERR
_1ST _1ST | GOOD. 15T TRAIL nown for E-code [A7AHeld until L2newDMB
sovmsrwn e | S fpe g0 oot w0000 STTRAL [, set DMBerr  cus c known for DDU-1
avozer W — ' AT UM-DMB-ERR-1 G Rstat £4+2
S G aDOUTLL [ DMBFULLG LINEW_TFDM P  cour porcet kg%W'\;Il IBRAEBCE%%;% RST BOE R Only goes to Eral5
- NEW_DMB_R .
I DDOUTI[11:8] DMBFULL? LDMBfCRCfERR L1ST TRAIL m L2NEW DigB FDCE
FDRE — Gt o D o GOOD_1ST_TRAIL [ .| LGOOD_1ST_TR
:mﬁjw D Q WLGOOD 2ND FT\BARBUS DMB—FFUL[70] DMB-FFUL-0 AND2B1 .m cE
CLK
LSECOND_HDR m——pcC
AND2BL ok mCLK CCE DVRX_SPWD_ER Set DM Bfu“ OR8_BUS k;gAWT]ei!grPSBmUat?_e;tly at DMB LNEW DMB CLR
R AND2B1 . o -
LNEW_DMB L2NEW DMB MNot verifiable so not critical™
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[ B I C T b

A
1 ZND ThB TR TRG_TRAIL_PROB-1 FDCE
Trigger CRC Check Control: assume that TMB comes after ALCT! a0 ALcr 1) OTRS-TRALPROBL L o
SR AMANaffects L1A check: DoTMB, 1st TMB/1st_ ALCT uDVRX SPWD_ERR _
.DVRXfSPWDfERR%VO DVRX_SPWD_ERR g | — B TRAL DONEL . . . L oK ﬁf:
maypbe also 18Ss— ( — CLR
% FDC FDCE 2D rggogglli WRONG_TMB_TR mLNEW_TFDM
DOUT43 LLVT FB | o | _HLVT
DIN7 gg VOTEH VIME {5, o VT LSECOND_HDR wALCT TRAIL DONE " " H
mONIL g, om B ok T TMB. TRAIL DONE-L AND#s1 Check for "wrong" or missed trg board end:
= mTMB_TRAIL_DONE-1 A"
RST wCLK L s RS CLR TMB_TRAIL_DONE JND TMB TR FDCE
7.:::LL§IT6MB \ N\ RST_LVT T o .2NDJI:|IG)§6I;ODI):I-T— MISS TRG TRAIL ERR| o Q BAD_TRG_TRAIL -
W. N oRs FDC FDCE ALCT_TRAIL_DONE-1anp4 -
DOUT42 gy VALCT LVA LLVAFE o o HLYA ALCT_TRAIL_DONE ¢ aw
%g; VOTE D Q = LSECOZZ:DR . DOUT[63:48}3F16 DTRG[48:63TW 2ND_ALCT_TR gRST_BOE
RsT mCLK ¢ S G DOUT[47:32PYF10 DTRG[32:47 LGOODDAT | FDC
'—‘T\ i 05— | > AND CFEBLIERR LCFEBL1ERR
T mKILLALcT RST_LVA ] DOUTI[31:16 BUF16 DTRG[16:31 CFEBL1ERO o Q
gTFsic DOUTI[63:0 — mull DTRG[63:0
ors - 2 DOUT[15:0]89F16 DTRG[0:15] 2 R Reset at BOE
piNgg | VOTE3 FDC ,pvex sewp ER 2ND_HDR_DONE > RST_BOE .
aDINzT |20 yorg ATSW, o | —AT-SWITCH ALCT_TRAIL_DONE FDCE
mDINL P TMB-SWITCH N VB TRAIL DON DM o o[ LDO_TNB \_‘T\ FDC
CLK | . I———‘—ECKILL Ve .LGOODE,E; - .LLS\l/JI:'\)AAV-LCT-ER MOVLP_DAV_ERR | o LMOVLP_DAV_ERR
KL TMB o
aRsT DVRX SPWD ER AND4B2 L A DMB CRIT ERRSTEA
s Rl ALCT-SWITCH OR3 mCLK Reset at BOE?
A Determine if Trig Trail is ALCT or TMB M4 AT-SWITCH pRSTEVT FDC START ST LOTOANO ‘¢ ar
CP |
TMB-SWITCH FDCE ANDTZE;lG AND2BL gLSECOND_HDR | o| LSECOND HDR+1 o wRST
LTRG_TRAIL I—q
® SECOND HDR TMB_TRAIL_DGNE-] o|_TMB_TRAIL_DONE TRG_TRAIL DONE o FDR
= LT . cE _ © ar DCRC OK GOOD_DCRC o 0 LDMB_CRC_OK
sopaeL me——e ;. L COMP DCRC ~AKnown for E-code+1
ALCTSWITOH QLNEW_TFDM : o 2ND_HDR_DONE FDCE START o CLK c means "last DMB CRC was OK
- R
LTRG_TRAIL FDCE mhILL ALCT ._J—\ DO _ALCT |, o LDO_ALCT gLSECOND HDR+1) ™ ™\ RST DMBCRCOK ] FDCE
® SECOND HDR ALCT_TRAIL_QONE(} o ALCT TRAIL_DONE LGOODDAT | RST /" Reset at BOE....
= AND3B2 CLK SUM-DMB-ERR-0 DMB_CRIT_ERR
LVA CE B—)cC . .—'T\ OR3 D Q= ' n
.—Csoml 2CLK ¢ RST LVA LCRIT_CSC_PROB DMB_CRIT_ERR-1 CLK& o«
gLNEW TFDM BRD_DAV[3:0] BRD_DAV1 CSC_ERR FAST set CRITerr . / e
2 mal- FDC S BRDDAVZ - HARD—err & ——
é‘ é LSECOND_HDR| oL BRD DAVO " TRG_TRAIL_PROB Page 14
E: 8 ok LSUM_CFEBDAV/[4:0] Z: BRD DAV3 L2VDAV-LOT-ERR DTRG[63:0] Crc22_64H-code+2==DDUtr-1==Stage6? CHECK"M~*
2 2 B——)cC I D([63:0
2! : S — ~all BrdBAY good at L2ndHdr+140 "UFD22CE " ool ISRCRLY)
@ fla (O—
2 2 we— all BrabAV good at L2ndRdr 17cr oy 21:0] TCRC[21:0] [
&l & C[21:0]
5 8 NTCRC[21:0]
g 18 . ousiid) 2ND_HDR_DONE CLK_ |, —RST FDCE
&l s ] = ) TCRC_ACCUM = CFEB_CNT _ER LCFEB_CNT_ERR
2 18 11BUS[21:0] LGOODDAT | — D Q i
&l 4  2MD_HDR DONE ., RST TCRC 5
2 'S TZ[21:0] COMP TCRC _ Lro, i Reset at BOE?
— . . aCLK Lo
_ 3 i : Compare ALCT/TMB trail to this CRCMA .
Load TCRC with ZERO on ALCT/TMB trail™* ]
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c I D

A T B I
- - RST FDCE
Trigger Comparisons and Error Checks s mecns, FoCE —% HTMe_weern
FD12CE COMP12 RY:it] A We ERR TMB_WCERR | 0 LTMB_WCERR -
DOUTI[43:32] TRG_L1A[LL0] LLTRG_HDR o:  FDRE = wDOTMB | Reset at BOE w&tK ¢
LTRG_HDR LGOODDAT-A |\ LTRG_HDR+1 LLTRG_HDR+1 [HLC1. S oR
m:TRG HDR | |LLTRG_HDR+1 g RST
CLK CCE eq | TRC.LIOK g ® LLTRG HDR+1 . ZE ¢ RST BOE LR
L1AN[11:0] Bl11:0] AND3B1 CLK c — FDCE
LNEW_TFDMB = R FDCE 5 0 HALCT_WCEBR
m[RECLRHL ] WC ERR ALCT WCERR | | 0 LALCT WCERR -«
FD12CE T wtDOALCT e Resetat BOE &
DOUT([27:16] TRG_BXN[L1:0] CLK . cer
CLR gt
LTRG_HDR | . mRST_BOE LTMB_CRCERR
. LTMB_WCERR L TRG WCERR aLALCT CRCERR) LTRC_CRCERR
CLR
LNEW_TFDMB LALCT_WCERR o
oR? FDCE
FDCE 5 o HTMB_CRCERR
TCRC ERR TMB_CRCERR | LTMB_CRCERR -«
or CKICRC | ce Resetat BOE =Stk .
COMP_TCRC+1 CLK c RsT CLR
= ) —
LDO_TMB RST BOE CLR
ANp2 o — FDCE
FDCE o 0 HALCT_CRCEBR
SOUTSE TRG WCH!I OK TCRC ERR ALCT_CRCERR LALCT_CRCER o«
LWC8 % o2 CKACRC | ce Reset at BOE wfX e
i DOUT[49:48] COMP_TCRC+1 mCLK R RST CLR
COMPS DOUT48 LDO_ALCT RST BOE CLR L
DOUT[57:50] FDRE pourss we BAD ANDZ L FDCE
TRG_WC_OK WC _ERR
TRG_WC OK gLTRG_TRAIL | ¢ " OR3 " FDCE = XTRA_lST_?DR o o LXTRA_lST_HD[i
oRse2 mCLK e =TRG wordcount error LONE_WORDg [ .| LLONE_WORD L Reset at BOE
R ——————— 1A
t:lgév }—?D’\:I?B RST_WC ERR - ce Resetat BOE " ¢ or
| ] ) ] CLK c gRST_BOE
TRG WC counts 16-bit words? div 4!  This result is a STAGE3 Function!! FDCE

CLK
RST _BOE

DOUT[26:16BUF11l TDAT[10:0]
DOUT[42:32PUF11 TDAT[21:11]

TCRC[0:21]

FD22CE

A[21:0]

TCRC_OK

EQ

B[21:0]

TRGC[21:0]

., TCRC ERR

INV

XTRA_2ND EDR o

o LXTRA_2ND_HDR

Reset at BOE

TDAT[21:0] TRGD[21:0] gCLK Lo
CLR
.COMP TCRC .RST BOE

FDCE

XTRA_1ST R?

.CLK

LXTRA_1ST_TR
Reset at BOE

.RST BOE

FDCE

FDC
COMP_TCRC
mCOMPTCRE | ce LLTRG_TRAIL 1 cows tcac |, ] coe Tz BAD_ 2ND_TR | o[ LBAD_2ND_T
mCK L Loor B ce Reset at BOE
RST_BOE oLK TS 9
- . ¢ CLR
~MAcompare when TMB Trail is received™ [ o= wRST BOE ]
mRST BOE —
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ERC[15:0]

FDC

Trigger Error Registers

HTMB_ERR
TTRG_L1ERR-1 TTRG LlERPi 0 — erco _gfP
= D Q = mHMISS_TMB_TRAIL BUF erc1 P
oLk .HTMB_WCERR Y
SOP4B2B ——c LR .HTMB CRCERR [&ur erca WP
DCE o LNEW_DMB was LDO_TMB _ntvB_L1ERR 2 erce o
FDC **NEW** L2ND_TMB_TR  [BUF  cres B
FDCE HMISS_TMB_TRAIL =
D Q FDCE TMB_L1ERR+1 TMB_TRAIL_DONE BUF  erce D
MISS T_TR MISSED_TMB_TRAIL [ D Q———————1 | ]
MISS_TRG_TRAIL D Q cE TRG_L10K TRG_L1OK TTMB_L1ERR **NEW** DMB_CRIT ERR [<BUF  ppc; flp
CLK = >0 D Q =
CE B NV TMB_L1CHK CLK BUF
OR2 CLR B CE B——)cC
CLK HALCT ERR P
LDO_TMB| ®=—=———pc RST CLK c CLR = ERCS

RST BOE = LR g LNEW DMB 7 gHMISS_ALCT TRAIL[<BUF  erco P
wePE EDCE LNEW_DMB FDC 2 JALCT WCERR <8UF  creio e
FDCE o o | HMISS_ALCT TRAIL FDCE 5 o | LALCT_LIERR+1 g .HALCT_CRCERR BUF  creu P

TMB_TRAIL_DONE-1 MISSED_ALCT_TRAIL . BUF
T — o o _ALCT i CLK£ e TRGLIOK |, Sl TALCT Lierr o was LDO_ALCT _HaLcT LIERR ercio i
= - cE e .ALCTfLICHK - e *NEW** o LIND ALCT TR [BYF  ercis s
LDOOﬁLC ——>cC ALCT_TRAIL_DONE BUF Erci4 @D

R aRST CLK c LNEW_DMB FDCE w NG ERR ker
RST BOE CLR - _ ercis @B

LTMB_L1ERR piol S0 ] FDCE a2ND_ALCT T

S . LNEW DMB o o [ L2ND_ALCT TRy BUF
TRG_L10K - FDCE FDCE 2ND_TMB_TR b o|L2ND_TMB TR g o«
LDO TMB onas: b o|LTMB_LIERR b o|HTMB_L1ERR g . T w ok |,
TMB_LI1CHK - CLK CLR

LLTRG_HDR+1 CE

@]
-
ey

="c
ok |, . LTMB_L1ERR LTRG_LIERR e WRSLBE ]
AND2 . oL - oL LALCT_L1ERR - RST_BOE wMB_TIMEOUTS TMB-TIMEOUT-1
RST BOE RST oz DMB_TIMEOUT12 ) - .
LALCT LIERR wRSTBOE 7 L aDME_TIMEOUTS .

- - COMP_DCRC+1
1R6.L1OK ALIERFS  FDCE FDCE Sove Tiveoutia ) A ECT IMEOUT-L o2 m COMPOREH —— TMB-TIMEOUT
] - = C
LDO_ALCTorest ALCT L1oHK b o [LALCT L1ER b o |HALCT LIERR o oR2 LDMB CRC ERR ALCT-TIMEOUT TE SIG+1

LLTRG_HDR+1 oLk ce CLK & TTMB_L1ERR TRIG L1ERR TF_SIG+1 o
X 22" g
AND2 R = ° TALCT_LIERR - NP2 MISS_TRG_TRAIL FDCE

TTMB_ERR-1

.RSTﬁBOE .RST OR2

CSC case by LTRG_Trail+1? uacd
TMB/ALCT need Err Reg's for CSC/EVT FDCE

CRC: Evt WC: Evt Llerr: Evt TCRC_ERR

D

TTMB_ERR-0

TTMB_ERR

TTMB_CRCERR

TMB_LIERR
TMBerr: CSC&EVt  ALCTerr: CSC&EVt = =25 mocree o uTME-TIVEOUT
ALCT_L1ERR TMB_ERR mCLK c TMB-FUL

LTMB_WCERR

MISSED_ALCT TR NoLoad CLR OR3

LALCT WCERR

ALCT_ERR

LALCT_CRCERR FDCE FBCE
. R LALCT_ERR HALCT_ERR TMB_TRAIL_DONE-1
Q D Q
TALCT ERR | g TALCT ERR | MISS_TRG_TRAIL
Reset at BOEgeLk | . aCLK L. TALCT_ERR
CLR CLR
RST_BOE RST LALCT_ERR
vee vee .LTMB ERR LTRG_ERR
FDCE FDCE BAD_TRG_TRAIL
LTMB ERR HTMB_ERR TCRC_ERR 5 o|__TALCT CRCERR
. o =1 VID RN o D Q OR3 CK ACRC m ALCT-SUM
TTMB_ERR TTMB_ERR mCKACRC | wALCT- -
Reset at BORecLk | - aCLK | - [ ALCT-FUL
CLR
RST_BOE 7 RST - mNEW_TFDMB™ 7 o
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A [ B [ C [ D

OEHDR1 OE SLINK_CTRL BUFE4BUS 0oDI65:0
m OEHDRL n--DO_HDR START_HDR e 822%213 e 822%224 e SEEI—%SZ%S :@D—‘ 4BITO  C_ONE[3:0] - OD[3:0] =2
. EEEEE ) O % ° ¢ ° ¢ ° e 4-biT%-Link ctri— @ OEHDR1 BUFE4BUS
AND2B1 4BIT D E
OR3 (S S . mEEK e R el S . — SRC_ID[11:8] FOV 4OBX|T6 C_ONE[7;4] -> OD[7;4]
FDCE  _ RsT BOE I  RST_BOE I RST_BOE BUES DDU PCB Version- BUFE12
OEHDR3 wOEHDRS___, o —JEDATA g OEHDR[3:1 — — MUX2_12B . £ .
L DONE OED - Stagez Gl oEHDRI SRC_ID[11:0] P C_ONE[19:8] - 0OD[19:8]
CLK c YN 12B_2F8H ! 108US[11:0) SourcelD 12 BUFE12
. RST_BOE =z WEN-1 e ———— BXN[11:0] OD[31:20]
SRACE was Xilinx ISE Version d62h"" gTF CRATE| BXid12 >
— TF-DDU id=760=2f8h: not Fxx or 1xx; L L\V1id24 LIAN[7:0] BUFE24
N o OTRALZLSTA0R3, == E-code+2 g L1AN[23:0] A & ODJ[55:32]
| CETRALLL STA0e4, == E-code+3 o2 =my EVT_CNT[23:0] >
8 }W e [ OETRAL oStafded  rpce - LIAN[3:0] BUFE4BUS
OETRAIL+ 4BITO . .
R'SE:C cR Q3TNE]' gLDONE| o TRAIL_ENEy EVTtyp4: undefined o, C_ONE[59:56] -> OD[59:56]
el BE T OETRAI OBT e 8 C_ONEGO
e, BOEL 046, & —c2e BUFEABUS
 RST_BOE BUFE16 > g conessfl C_ONE[63:60] L 0ODI[63:60]
RST FDPE DOUTI[31:16] OD[31:16] " g;;ffu ] OEHDR2TR-2 BUFEL6
el — =
SEDEFATLS SEBEEAGLT BUFE16 16BIT80 . £ .
OEDEFAULT PRE OEDEFAULT OEDEFAULT, OR2 C_TWOI63:48] 9 ] 0D[63:48]
" ¢ ® | pout[a7:32] OD[47:32] BOE2/EOE-2, 0x8/0x8000 >

BUFE16

[
BUFE16 16BIT80 ¢ TWO[31:16] — OD[31:16
DOUT[63:48] - 0D[63:48] 0x8000 [0XB00 K > —

OD[31:16] SETRAIL L BUFEL6 LeBIToR e DR2 BUFEL6
E

E
C_TWO[47:32] ] OD[47:32
16BITFF ¢ TR[47:32] OD[47:32] 0x0001 [0X000 SIS/ > e
DMB_FULL[14:0]

OETRAIL+1 o pe
T =
rue on rail+
OFH ‘ == lastWen+1

sorsein g OETRAIL BUFEL6
16BITO C TRAIL[31:16]

CRC-Dummy

BUFE4BUS OXFFFF
© OD[11:8]

BUFE16 BUFE16
E

16BIT80 : : g overuis B pyB FULL[150 OD[15:0
EvtStat 4 . — oo Pt C_TR[15:0] OD[15:0] | [15:0] L [15:0]
Reserved undef 4 §STATUS[15:12] OD[15:12] woEroR . ODG4 ODs4
b oerioRs OEHDRSTR ~ cETRAIL (7 ODES5 OEHDR3 N 0D65
WC24 EBUFE24 OETRAIL BEUFE4BUS L gur . ELJ us .
=%fBoer%mpty Events! 0OD[55:32] TTS—StatO4RZ TTS_STAT[3:0] OD[7:4] Active DMB count 4 DMBCNT[3:0] - OD[3:0]
WC[23:16] BUFE4BUS OETRAILAL |
TE/SP detection C_TRAIL[59:56] OD[59:56] BUFE16 BOE Status info C_THREE[15:8] 9] OD[15:8]
- LTF ERR C_TRAIL59 3110 1GB|TCOD%+TR[150] E OD[lSO] >

= LTF_SIG BUF ¢ TRAILSS

DMBDAV[14:0]

BUFEL6
& -overvist DMBDAV[15:0] OD[31:16]

Active DMBs 15 B
JCLOSE LIA CYRELE
OD[47:32] OSTAT[15:0] OD[47:32]

BUF

[ z :2:::22 EOE4, OXA BEUFE4BUS LDMBLIVELLL:O BUFE16

| E 1;2::::2 C_TRAIL[63:60] 0OD[63:60] 0D[63:48] - %‘ .LDMBLIVEIS L OMBLIVEl S E OD[63:48]
Live DMB Fibers 15 >

C_TRAIL57

L1As within 500ns & OD[31:16]

>
Reserved undef 4 g (xCODH
OLD_C_TRAIL[59:56] 16BITCO C+TR[3116]
bxcooa

16BITCODE+TR

(xCODH

C_TRAIL56

[47:32]

ano  ano

VCC | vCC
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ROD[65:0]

DOD[15:0] 516 RODI[15:0] RsT FDP asT FDP
o Yo L — —
STAR] DOD[47:32] 516 RoD[47:32) | W KBIT-L [ e | KBIT | o WEN-1 [ e 1 WEN
Page 15 DOD[63:48] BUF16 ROD[63:48] cLK cLK
: K B Be WEN WEN L ¢
WDIN[BS:;RC:;C[H:O > " %@ "

DOD64 Ny ROD64
L0 .
—— DOD65 o ROD65 OD[65:0]
Lsor

OETRAIL-1
DMB_WARN[14:0] ®

DOD[31:16] , ROD[31:16] BUFELS
E

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

rsT FD66P FDC LSUM_ERR[14:0] BUFEL6

OD[65:0] e mOETRAILEL o o CETRAILTZ w OMBFULL o s ems B | g erriiso] ) ODI[31:16]
——— U STATUS[31:0] pUFELS

OEDEFAULT [~ P& | OEDEFAULT+] w7 STATUS[15:0] - OD[47:32]

o DDU Status/Error 32 FElG
S 0D[63:48]
. . i L was DLLerr-— STATUS10 BOE StatUS |nfo g“ i
Add Xtra pipeline reg. after OD tbufs, fixes CRCs? O Statws Inft

DDUsynCErr STATUS3 BUF ¢ THREEL

STATUS2

C_THREE12
STATUS24

DDU Timing Info Foser-
DDUctrl to ][nF]UE% signals: 2”7 — 4”7, .3ns — .6ns FPGA CLB D@ﬂ& (MS> oL

4—FG: 0.32 O 65 CriticalErr-y STATUS15 _ OR C_THREE1L
C | 0.1-0.5 ? ingleErr: BUF ¢ ThREE10
IRCLK has 4 loads, may slow signal by 0.1 ns FD set/hold: O/O.]ML Clk to Q: 0 S?i_lirr 21213:4 e

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

Sync. set—rst setup: 0.60 TIME oUT

Async. pre—clr to Q: 1.25 i
FPGA JIK/O Delays (lvemos33, ns) SR16 Clk Lo : 312 SaREElLS S
IBUF: 0 SR32 Clk to Q: 3.49

IFD set/hold: 0.92/-0.12  Clk to Q: 0.65 SI set/hold: 0.34/0.04 Q11 (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 I/0 Delayse d(vm&) FIFO test board
smodifiers for drive/slew settings: RCLK to Empty (low state) 3.38V 3.04V
6mA: add 2.60 for Slow, 1.28 for Fast Maxz 5.6, Min: 2.5 3.0273.18 3207320
BmA. add 1.69 for S}low: 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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Check for Track Finder signal, record TF errors E j\/v @ SN TFERR UPD[L4]

!I

FDACE .
ut in DDU Tr
g DoUT42 | o LDOUT42 K . q FD15CE }EI)ESUM_TFERR[M:O]
2 DOUT43 | o LDOUT43 FDCE ”O‘A.g"u &'E:E%;&’ 1
— D2 @— TRG_DAV o ol LTRG_DAV CLK
_ L — = set CRITerr ./ «%K
GOOD_1ST_HDR > ¢ nCOOD 2ND HOR HARD —er ]f'/? RST =

4GO0D_1ST HDR | *
cE CLK L2DMB_RD[14:0]

CLK DOUTI1 == .
- DHMB RMC o - NEW. OMB Rar—" FoC LSUM_TFERR[14:0 TF_CRIT ERR
- ] | TF_SIG+1 o MNE-code+2==DDUtr-1==Stage6? CHEC
c known for DDUtr-2==E-code+1
CLR
: set TFerr _ FDCE
wl KILL_TFSIG Known for E-code+1-->>3 LTF_CRC_ERR TF ERR o o LTF_ERR
. FDCE FDCE :
DOUT[43:39] TF SIG LTF SIG o TF_LIERR L gTFSIG |, AAHeld until EOE
TRG_DAV o 7 — = OR3 CLK | .
SUM_CFEBDAV[4:0] CFEB DAV LSECOND_HDR .. Stage3 e Stage4 " otr
— CLK CLK RST_BOE
s Stage2 ™ o L o [ e . set SINGerr
CSC Problem Repeat checking
CSC_PROBS_UPDATE[14:0]
DVRX_SPWD_ERR FD15CE
WC_ERR CSC_PROBS[14:0]
a MISS_TRG_TRAIL CSC _PROB L2DMB_RD[14:0]
DMB_L1ERR - CLK c
TRIG_L1ERR RST EOE CLR
OR5
asT AAnEvent accumulation of valid CSC problemsMA2
" NEw DMB S\ NEw TFOMB PREV_CSC_PROBS[14:.0] FDISCE v csc PROBS[14:0]

TF_SIG

OR3
LNEW_DMB
LNEW_TFDMB
L2NEW_DME~
S Esic ) ANEWTROME Apermanent CSC Problem register™™
PREV_CSC_PROBS[14:0]

ore CHECK_CSC_PROBS[14:0] D PREV CSC PROB

CSC_PROBS[14:0]

L2DMB_RD[14:0]

15AND2 OR15
DDU_DMB_MATCH ~">**! FDRE  Reset at Ecode+2 AMAcheck for CSC Problem repeats™
Im@ DCRC_ERR b 0 LTF CRC ERR ©SC PROB RPT CSC PROB.
'ij. .%h:(w_w e AAKnown for E-code+1 — e
TF_SIG  m— wDVRX SPWD ERR  gPREV_CSC PRO CRIT_CSC_PRO
— u LNEW_DMB LNEW DMB-TF T g WC_ERR T\ CRIT_PROB \
aTFSIG ) MISS_TRG TRAIL/ AND2
orenArcompare when 2nd TFDMB Trail is received™n ora
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A B [9 D
B[51:0] NEXTCRC[14:0]
CRC[14:0] L a
XOR13 XOR12 XOR12 XOR13 XOR12
mCRC5 - mCRC? . mCRC10 " mCRC13 " mCRC2 -
.% B1 o NEXTCRCO .:Clli BL 0 NEXTCRC3 .;::0147 Bl QO NEXTCRC6 % Bl QO NEXTCRCY % B1 o NEXTCRC12
B B2 B B2 BB B2 B B2
R g w2 g mBE g B2 g RS g
[ - 7] B0 p R 2 e mB2 e
2 s w5 ks w2 s 5 s [FR:1 S =
.8237 B6 .3497 B6 .5457 B6 .Wi B6 .8267 B6
.5377 B7 .5197 B7 .B]ﬁi B7 .8297 B7 .5407 B7
B e 2 e mB e [ ] B0 g
w2 g B g | ) B g [ -]
.8217 B10 .5337 B10 .3%7 B10 .5127 B10 .8247 B10
.8%7 B11 .3487 B11 .5457 B11 .5277 B11 .8397 B11
.5517 B12 .8427 B12
XOR12 XOR12 XOR11 XOR14 XOR12
» CRCS B0 » CRC8 BO = CRCO BO » CRC14 B0 » CRC3 B0
L CRED B1 Q0 NEXTCRC1 L CReLz B1 Q0 NEXTCRC4 L] CRCLL B1 Q NEXTCRC7 L CRED B1 Q NEXTCRC10 L CRed B1 Q0 NEXTCRC13
-t I -5 I - o mCRCL o mCRC5 I
52 s - B0 s Bl 5 mCRC2 o3 mCRCS s
= B23 B4 = B19 B4 = B16 B4 = CRC3 B4 = B11 B4
» B37 BS » B34 BS = B31 BS » BO B85 » B10 BS
» B51 B6 » B48 B6 = B45 B6 » B14 86 » B25 B6
™ B21 B7 ™ B18 B7 ™ B15 B7 ™ B13 B7 ™ B39 B7
-t o8 ) " Y I 528 5 -t o8
B0 - mB 50 52 50 . 50 -t 50
.5357 B10 .5327 B10 .8447 B10 .8127 B10 .5237 B10
.8507 B11 .5477 B11 .Blli B11 .8387 B11
B g
.mi B13
XOR12 XOR12 XOR12 XOR12 XOR12
. CRCS - . CRCO . . CRC12 " m CRCL " m CRCt -
mCRC0 B1 QO NEXTCRC2 R BL 0 NEXTCRCS m R0 Bl QO NEXTCRCS m e Bl QO NEXTCRC1L L B1 QO NEXTCRC14
= B8 B2 = B5 B2 = CRC1 B2 = CRC3 B2 = CRC6 B2
» B22 B3 » B19 B3 = B2 B3 » CRC4 B3 » CRC7 B3
™ B21 B4 ™ B18 B4 ™ B16 B4 ™ B13 B4 ™ B10 B4
™ B36 B5 ™ B33 BS ™ B15 BS ™ B12 BS ™ B9 B5
550 56 v 6 = 56 Y 5 Y 56
= B20 B7 = B17 B7 = B44 B7 = B41 B7 = B38 B7
» B4 B8 » B1 B8 = B14 B8 » B11 B8 » B8 B8
» B19 B9 » B16 BY = B13 BY » B10 B9 » B7 B9
w2 w0 B o w2 s w5 e w2 o
.7849 B11 .7346 B11 .7543 B11 .7‘340 B11 .7837 B11
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D[63:0] CRCJ[21:0]
|
C[21:0]
XOR12 XOR12 XOR12 XOR12 XOR12
C16 e C13 C10 o cr o c4 o
RST ci7 c14 c11 c8 cs
| .| B—B1 B—— Bl B— 8Bl B—B1 B—B1
c18 Qo0 CRCl% c15 Q0 CRCl% c12 Qo CRCl% c9 Q0 CRC9 n c6 Q0 CRC6 n
c1 B2 B— B2 B— B2 B— B2 B— B2
.E. eI w16 | aC13 g mC0 | e, o
| S | w6 g, D8 g, m DO g, al7 g mDP4 g
D17 |, D14 | D11 |, D8 g D5 g
[euc = = = = =
. D18 |, D15 | . D12 | D9 g D6 g
— D19 D16 D13 D10 D7
c21 B— 87 B— 87 B— 87 B— 87 B— 87
L e D38 |, D35 |, D32 |, D29 |, D26 |,
D0 | = b b b b
b1 cRC21 D40 | D37 |, D34 | . a3l | D28 |
u D60 D57 D54 D51 D48
D21 B——B10 B—— B10 B—— B10 B—— B10 B— B10
L s D61 D58 D55 D52 D49
D41 B——Bl11 B—— Bll B—— Bl1 B——B11 B—B11
D42
D63
“* XOR14
XOR12 XOR12 XOR12 XOR12 XOR12
80 s L T o aCl2 o e o »C6 " aC3 "
BBl CRC20 C16 c13 c10 c7 c4
0 | [ B1 B—B1 B—B1 B——B1 B——B1
= B2 Q c17 Q CRC17. cl Q CRCli c11 Q0 CRClh cs Q0 CRC8 n c5 Q0 CRC5 n
B—B2 B——B2 B—B2 B—B2 B——B2
B8 C18 |, C15 |, c12 |, c9 I c6 I
= D15 D12 D9 D6 D3
B— B4 B—— B4 B—— 8B4 B—— B4 B—— B4
B8 D16 D13 D10 D7 D4
B—B5 B— 85 B— 85 B— 85 B— 85
B——— 86 D17 D14 D11 D8 D5
B———B6 B—— 86 B——— 86 B——B6 B——B6
57 D18 D15 D12 D9 D6
B—— 87 m—B7 m—=— 87 B—B7 mB—B7
B— 88
D37 |, D34 | D31 | .. D28 | D25 |
B— B9
D39 |, D36 |, D33 |, D30 |, D27 |,
B— 810
l% B10 I% B10 I& B10 I& B10 I PV
B— B11
.& B11 .% B11l .& B11 .% B11 .& B11
B—— B12
B— 813
XOR12 XOR12 XOR12 XOR12 XOR12 XOR12
S Tg ¥ T R O3 S o R [ s 52 (g
c15 c12 c9 o) c3
B——8B1 B—B1 B—B1l B——8B1 B—B1 B——B1
Q0 CRCI% c16 Qo0 CRCl% c13 Q0 CRCI% c10 Qo CRCI! h c7 Q0 CRC7 n ca Q0 CRC4 n
B—B2 B—B2 B—B2 B—B2 B— B2 B— B2
B— 83 ICLM ICLM ICLM ILM .05733
B—— B4 I%BA ILBA ILBA -LBA ILBA
B——B5 .&BS .%BS .LBS .LBS .LBS
m——B6 Iiss I&Bs I%Bs .LBS .LBS
m——B7 I%m I%m ILN .LB7 .LB7
= o o - a0 | a D30 | 2 D27 | a0 |
= 8 w38 | oz N aD32 | mD29 g m D26 |
D58 D55 D52 D49 D46
B—— 810 B——B10 B——— 810 B—— 810 B——— 810 B—— 810
B—— B11 .% B11 .% B11 .& B11 .% B11 .% B11
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XOR12

B B0
B CRC3 g
IL B2 @
B B3
B B4
B——B5
B——B6
m— 87
B——— B8
B9
B—— BW0
B— Bl

XOR12

co
aCL
o | o —Fa
c3
DO
D1
D2
D3
D22
D24
D44

n 5oy

XOR11

[ SO

ncl Bl CRCL
Cc2 Q———H

c21
Do
D1
D2
D21
D23
D43
D44
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A [

B

[ C

DIN[63:0]

IN63
DIN62
DIN61
DIN60
DIN59
DINS8
DINS7
DINS6
DINSS
DINS54
DINS53
DIN52
DIN51
DINS0
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
DIN18
DIN17
DIN16
DIN15
DIN14
DIN13
DIN12
DIN11
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

CRC[15:0] |

.DINGZ

.DINSl

.DIN47

DIN36

.DINlS

.DIN6

.DINS

.DINGl

.D|N50

.DIN46

DIN35

INT1
Shared by crc0, 1, 15, 8

XOR8

: ) INT2
Dinz1 Shared by crc0, 1, 15, 7

XOR8

: ) INT3
DiN34 Shared by crc0, 1, 15, 6

.D|N33

.D|N32

.D|N20
FB[15:0] moinss

.DIN49

.DINSB

DIN23

.D|N61

.D|N57

.DIN31

DIN30

.DINl

.FB9

.FB13

XOR8

INT4
::””\‘B Shared by crc0, 1, 15,9

INTS
DIN29 Shared by crc2,3

XOR8

.D|N63

.DIN59

DIN33

INT12
[ LI
DIN32
= INT6 Shared by crc3, 4
I_N31 Shared by crc4,5 XOR4

.D|N3

.FBll

.FBlS

XOR8
.DINSA

.DIN40
DIN39
.DIN39

.DIN31

.DINZG

.DINZS
XOR4

.DINZA w INT7
' Shared by crc0, 1, 15
.DINlB
DIN41

.DIN17

.DIN16

.DINlZ

.DINll
XOR4

.DINlO

> INT8 ™~

Shared by crc10, 11

> |NT13.

Shared by crc12, 13

DIN1
INT9

Shared by crc0, 1, 15

INT10

Shared by crc0, 1

XOR4

INT11

Shared by crc2, 15

XOR4
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.INTB
mNTL I3
.INTZ .DIN24
.INTl
Mo1 DIN54
= T2
.INT4 .DINZZ ) i > CRCI( -
.INTH
.INT3 > CRCO ™ .DINSO
DIN15  XOR4 DINS59 INT4
N7 oiNe = \ =
DINO .DIN45 > M15
M02 .FBZ
FB7 DIN44 .INT7
INT9 FB6
FB12 = = XOR3 T CRCL
.INTlO XOR9
XOR4 INTS .INTQ
XOR9 B
INT11
L mRINdo e
DIN29
T2 oINS |
DIN15
M1 oINS |
FB1L
Nl DNz D—chm LI —
FB12
ore T ) > CRC1 gy mRNo —
DIN14 .INT7 .D|N51
FB8 M12 .FB3
FB7 mNTe e
XOR3 .INTlO .INTZ XOR9
INT13
XOR9 .DIN61 B
.M DIN35 .M
|
.INTll DIN34 .DINZG
CRC7
moNSs | :DIN33 )XOR% oINS |
DIN46 .DINZ4 CRCI:
CRC2 .L
DINZS XOREG, rB1s DINS2 i
| L
DIN16 DIN10
| mFBl |
e e
w2 | s e |
INTS
.7”\‘le .DIN62 .MORQ
TW TN e
DIN43 o Z : w27
— XOREE CRC3 .DIN34 CRC8 oINS
DIN32 DIN20 B
= DIN25 D&i
DIN17 6
FB14 .FBIA .DIN4Z
— .FBlS cos
XOR9 L
[ LR FBY
.DIN63 —
.INTlZ
DIN37 XOR9
DIN48 L
= LTINS M14
.7DIN4A DIN40
oINS ) > CRCO g —
DIN30 CRC4
= . u moiN2L moN2 |
[ L YoRs DIN4L
.DIN7 B
moNE | mOINZ CRCL
.7’:50 o DIN13
XOR7 |
FB14
— .DINlZ
.FBG
mFEL
XOR9
[TITLE H BY PARENT PAGE PROJECT
THE OHIO STATE UNIVERSITY SLINK CRC16 Calculation GU 12F D785C
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L

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]  [ppsg DO[15:0]
Q[15:0]
RXDV | .
CLK |,
CLR
g RST
GT ETHERNET 2 Page 17
— —_ RDY FAST12B9
Srok |
BREFCLK CONFIGOUT KIN[1:0
RXBUFSTAT[1:0] = AlL0] RXDV
BREFCLK2 RXBUFSTATUS[L0] Elastic Buffer Overflow RXDISPER[L:0] oF——— =
CONFIGENABLE RXCHARISCOMMA([1:0] RXBUFSTATL B[1:0]
o COMMA RXNOSYNC[1:0]
< CONFIGIN RXCHARISK[1:0] L KINL v\ IDLE C[1:0]
| u RXNIT[L:0]
ENMCOMMAALIGN RXCHECKINGCRC KINO ) / (no Ioad) — D[L:0]
ENPCOMMAALIGN RXCLKCORCNT([2:0]
® LOW[1:0] OR3
é‘ | LOwW1 - LOOPBACK[1:0] RXCOMMADET RXDISPERD
z -LOWO z
ol & | |—————powerDowN RXCRCERR
wFEE——perai RXOATALS — \ RXER == RX_ERROR RXDV = LRXDV
RXNOSYNCO
o REFCLK2 RXDISPERR[L:0] T D Q u L o Q u
RXNOSYNC1
Ex }&REFCLKSEL RXLOSSOFSYNCI[1:0] — CLK CE CLK
y RXNITO
qum RXNOTINTABLE[1:0] L] ¢ CLR L ¢ CLR
RXP RXNIT1
° B————RXP RXREALIGN - RST = RST
- AND7
X }7RXPOLARITY RXRECCLK RXCLK-NOUS
&QXRESET RXRUNDISP[1:0]
I%RXUSRCLK TXBUFERR
CLK TXER[1:0]
B———RXUSRCLK2 TXKERR[1:0]
LOW[1:0] TXN
XBYPASS8B10B[1:0] TXN ————1
LOWI1:0] TXP
XCHARDISPMODE[1:0] ™XP ———H}
TXOUT[17:0] XCHARDISPVAL[1:0] TXRUNDISP[1:0] | ]
TXOUT[17:16]
XCHARISK([1:0]
- XDATA[15:0]
° ER }7TXFORCECRCERR
&1 . TXINHIB TXINHIBIT
[TX_CRC_USE=""TRUE""
EY TXPOLARITY [TX_PREEMPHASIS=1
&TXRESET
.%TXUSRCLK
.%TXUSRCLKZ
[TITLE - - - BY PARENT PAGE PROJECT
THE OHIO STATE UNIVERSITY Gigabit Ethernet Tranceiver JRG 2E D785C
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Controller Logic pATE - FILE PAGE
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A0
Al
BO

B1

Cco
C1
DO

D1

FMAP

o

FMAP

o

FMAP

o

INT2
RLOC=X0Y1

INT1
RLOC=X0Y0

INTO
RLOC=X0Y0

"RXDV"

ENLINX R

Title: FAST12B9
|Comments: Custom Logic for DDU
similar to: AND12B9
Date: 19th December 2003 er: 1
[Sheet Size: B Rev: A




L

[ D

IDLEOUT needs local control logic.

GT_AURORA 4

BREF1

B—————PBREFCLK CHBONDDONE
I%BREFCLKZ CHBONDO[3:0]
ICHBONDI[3:0] CONFIGOUT

—CONFIGENABLE
CONFIGIN

ENCHANSYNC

vce

ENMCOMMAALIGN

LOW[3:0]

ENPCOMMAALIGN

LOW[L:0]

|LOOPBACK[1:0]

OWERDOWN

—REFCLK

QNTINGINTND

—REFCLK2
B—————REFCLKSEL
B—FRXN
B—RXP

@
& | |—————FRxPoLARITY

B———RXRESET

2CLK RXUSRCLK

INV
CLK RXUSRCLK2
LOW[3:0]

XBYPASS8B10B[3:0]
LOW[3:0]
XCHARDISPMODE[3:0]

XCHARDISPVAL[3:0]
TOUT(35:32]
XCHARISK[3:0]

TOUT[31:0]

XDATA[31:0]

@
Ell TXFORCECRCERR
o]

B 5 TXINHIB TXINHIBIT

B TXPOLARITY

Sl
&TXRESET

2CLK TXUSRCLK

INV
.%TXUSRCLKZ

RXBUFSTATUS[1:0]
RXCHARISCOMMA[3:0]
RXCHARISK[3:0]
RXCHECKINGCRC
RXCLKCORCNT[2:0]
RXCOMMADET
RXCRCERR
RXDATA[3L:0]
RXDISPERR[3:0]
RXLOSSOFSYNC[1:0]
RXNOTINTABLE[3:0]
RXREALIGN
RXRECCLK
RXRUNDISP[3:0]
TXBUFERR

TXKERR[3:0]

TXRUNDISP[3:0]

RXBUFSTAT[1:0]

Elastic Buffer Overflow
RXBUFSTAT1

DOUT[35:0]

RXDISPER3

COMMA RXDISPER2
e |

RXDISPERL

DOUT[31:0 RXDISPEROQ

RXNOSYNCO

RXNOSYNC1

RXNIT[3:0] RXNITO

RXNITL

RXCLK-NOUS;

RXNIT2

REF_CLK_V_SEL=1
SRLOC_ORIGIN=X109Y212
RPM_GRID=GRID
RLOC=X11Y19
TX_DIFF_CTRL=800
TX_PREEMPHASIS=3

FDCE FDC
) RXER T o o _RX_ERROR RXDV | o[ LRXDV
CE
CLK |, CLK |,
CLR CLR
mRST mRST

TXER[3:0] -
TXN -
TXP -
- wERROR o Send 2 sets of 2 Idle bytes: K28.5(10111100), D16.2(01010000?
= 0x1BC, 0x050 (time-ordered) = 0x50BC (in parallel)

[9
TXRST FD16PE TOUT[35:0]

MAXDELAY=1.9NS

TOUT[15:0]

FD36CE

DOUTI[35:0]

TOUT[35:32]

Page 19
FAST18B16

RDY o
FOK o
KIN[3:0]
A[3:0]
COMMA 301 o|_RxDV

RXDISPER[3:0]

RXNOSYNC[1:0]

: KIN3
- KIN2 IDLE -
KIN1 (no load)
KINO
ORS

RXNIT[3:0]
RXBUFSTAT1

DIN[31:0]
DIN[31:16]

|D|_E168IT.DLEOUT[31':161 ‘.)

16S0P4B1

TXOUT[31:16]

TXOUTI[35:32]

TXOUT35
TXOUT34

DIN[15:0]

Page 20

IDLE16B I-II-DLEOUT[lS

16S0P4B1

TXOUT33
TXOUT32

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

[TITLE

Multi Gigabit Tranceiver
DDU Controller Logic
CMS CSC Electronics

G PARENT PAGE 2E D785C

18

PAGE
7-18-2005_16:15 OUT UNIT .1




FMAP

o

C1
Cco

o

A3
A2
Al
A0

o

FMAP

B3
B2
B1

BO

o

FMAP

D3
D2
D1

DO

o

INT4
RLOC=X0Y2

INT3
RLOC=X0Y1

INT2
RLOC=X0Y1

INT1
RLOC=X0Y0

INTO
RLOC=X0Y0

NOR4B2

Lo

o

"RXDV"

ENLINX R

Title: FAST13B10
|Comments: Custom Logic for DDU
similar to: AND12B10 with an OR2 (allows ON to override)
Date: 19th December 2003 er: 1
[Sheet Size: B Rev: A
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Send 2 Idle bytes:
K28.5(10111100)+D16.2(01010000)
= 0x1BC + 0x050 (time-ordered)
=0xBC50 (in parallel)

0[15:0]

VCC QNY/CCVCCVCCVCC gNOANOANYCC QNYCC ONOQNOANOAND

THE OHIO STATE UNIVERSITY "™ Gigabit "Idle" Code TIrRg T 18 PrOeeT D785C
PHYSICS DEPARTMENT ELECTRONICS LAB Constant Bus Settings pATE - FILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 1-26-2005_11:43 IDLE16BIT .1 20




A B C T D
FD16-64CE FD64CE
FDC DIN[15:0] DDIN[63:0] LDIN[63:0]
EREN+ '
D o | EREN+1g Ql63:0] Q[63:0]
AND2BL e .EVEN 64B £
OFIFO_MT
[T LA N
CBI6CE - CNTO[FIS 0 csr o CB2CE REN T
_ : L P . .
QiDOM' Page 22 Read in 16-bit data from FIFO, convert to 64-bit,
INWC1 H H 1
@ process as 8-bit, then transmit to GT as 16-bit
MT_CNT32q, .EREN cE ceo | Nor2
mCLK |
MT_RST Coam SR4CE
Ll mEOE_STOP RST
—— - PRE mT ) = REN REN+1 P2 RT STAT RST
OFIFO MT | ) Q B——su Q REN_LO+1 -
END MT | o OR?2 . o REN+2
oK | MT_STOP DIN[15:0] STATUS[L:0] g e el ore
D|N[170] FDACE > ok
SopaBl - . o0 |__STATUSO . Car ¥
20480ns = 320*64ns = 1280*16ns = 0101/0000/0000 = 0x0500 16=BOE STATUSL aRST
Wait 20.48usec before starting new packet UNLESS FIFO ~PAE is high; FIFO holds 64k words. 17=ECE b1 ot FDC FDC
~PAE=low for WC<1025 (64-bit words) == FIFO less than ~2% full: not much data! — D2 Q@ |— 0=BOE
~LD/FSEL1/FSEL0=1/0/0, so n,m=1023 and ~PAE changes state at WC=1025. | | 1=EOE 2 KERR KERR+1 KERR+2 -
End of Event is always aligned with End of Packet! Status1=EOE from DDU_Ctrl, Status0=BOE. EREN o8 e STATUSL & ° Q ° Q
g o) B CE |
SET MTRST STATECTL GBE RST CLK | mEVEN_64B EOE_STOP g CLK |, mCLK L
= SET_MTRST RST——® CLR EREN+1 o CLR o CLR
[
NL? gHALF | o sRsT_SRST mSTAT_RST e g, EY
REN REN
NL? _PAF REN-1
" ——pAF oesvne. 7 tDC FDC FDC FDC
NL? _FF = LOESYNG———m
FA.iKEDATA GOODCRA GOODCRC-1 | o GOODCRE| | o cORc EN E 5 o _KINO 5 o _KINL KIN[1:0]
mEREER R EAKEDATA LOEHDR___OEHDR o S KIN-1 KIN1 SRST GT RST
. BUFE
LDIN[63:0] LOEDATA__ OEDATAY gOKI25 | gCK125 | 2CKLZ5| 2CKI25| KINO m—'
I |N[63:0] OE CRC CLR CLR CLR CLR
p 24 LOE CRG————*& mCBE RS mCGBE_RS 2 T 2 T OR2B1
START age LoE TR—OETR o CRC EN &1} E
w2 ART AorarT LOEIDLE__OEIDLE FD8CE FDSCE® — ] EBUFES LeD_MoDET BEUFSE
e . . gLEDMODE?  E | ED_MODE7 only!
FIBEROK CRCI7:0 DCRCI[7:0 C[7:0] IN8BIT[7:0] =
B—————FIBEROK CoUT[7 : o[7:0] :Olbi7.0) ﬁ mCBE_RST T OUTO g
MT_STOP ! Q[r:0] Q[7:0]
wMLSTOP jyr DATA[7:0] Ge-ENCODER Gg_ENCODER . mCT_RST T OUTL g
NL? _PAE bAE DOUT[7:0 CK125 CK125| ", @SET_MTRST T OUT2 o
STATUS1 T_OUT3
CK125 KSET-, ) ) = ]
T CLK KOUTE‘ ' N mOFIFO_MT T OUT4 g
=" SRCLK BUSY—2Y g FDC  gCRC ENT ST RST T outs
o*T iNRsT GOODDATA—— COODDATAG b o KSET+1 '\BLUFTK'N'l = gMT_STOP T.oUT6 g
- MODES > FAKEDATA gy .OE CRC T _OUT?7 -
BUF _ TENA
™ PAE CLR
SAE CRC_EN BUFTS EBUFE8 LED_MODEO-3 only!
[ T_OUTI7:0] FD16CE
- FDSCE " 1 - T_OUT[15:0] TOUT[15:0]
mLED_GBE FF D[7:0] - m KINO
pMODE3 ot enft Gf_ENCODE Gg_ENCODER . Qrr0l S | CE_ENCODE g KERR <8 T ouTs a5 ENCODER |
LED_MODE?, > BUF CK125
LED_MODE7 R wCK125| wCK125| wCK125] m BUSY T_OUT10 Ll
AND3B1 B ® ® CLR ® = REN BUF T OUT11
CB16CE c 0 RSE A sl &l CRC_EN BUF T OUTI2
mCNT_ENA NT[15:0] BUFES . = >
! omoosoyy ~~~Byte—swap Inside~~~ goemr T ouTa
mLED MODE4 | oo ko CNTI7:0] T_OUT[70] mOEDATA BUF T OUT14
mCK125 e mOE_TR BUF T OUTI5
] BUF
Bl
THE OHIO STATE UNIVERSITY "™ Ethernet Control IR [T 2F PrO¥ECT D785C
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174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 12-8-2006_14:29 ETHCNTRL .1 21




A B [ C D
FDC .
EREN FIRSTREN LED_MODE4 E LD[51]
w ° °] BOE bitwSTATUSO \/L LD1
AND2B1 E BUFE - d ' l
o eae BYFBE TpouT[TO] o |, o sATUS: LD2 Non-inverted LEDs!!
wiEDGBE £ o OF bim e
RST .:DD'N63 RST
:MT - d = £ “pure . . Mnjiﬂ f ) N LD1 LEDKED;J ) N LD1
pVT_STOP oo o FIRSTGOODREN LD4| . g Py = = g Py .
PFIFO_MT u.:> FDCE e Leure PAE LD2 CRC_EN LD2
o
PAE > XOR: D Q DDUSIN 1%t LD5 . E %JFE - = E %JFE -
HALF | DDINGL mEVEN 64B| BUFE u PAF LD3, CEY LD3,
TF ER s Nore .CLK c ;. £ LBure ™ E BUFe L4
FF FF BUSY
— DDING0 | u [ u
A5 I — L& L&
LED GBE o E BUFE E BUFE
s aF1BEROK LD5. gMT_STOP LD5.
LED_MODES SHO_CTRL XOR2 %FE %FE
LED_MODE6 LED_MODE5 E LED_MODE6 E LED_MODE7 E LED_MODEDQ, E LED_MODE2 E
AND3B2 ?UFElG mEVEN_64B y:l LDl. 30 y:l LDl. mCETR y:l LDl.
TOUT[].SO] TSTOUT[150] E LBure E BuFe E BuFe
—4 _ @STATUSL LD2. @STATUSL - mOE_CRC - mOE_CRC y:l LD2. mOE_CRC y:L LD2.
E %FE E %)FE ‘ E %)FE ‘ E %FE ‘ E %FE
mEREN LD3. mEREN LDSI mELM B y:[ LDSI aRST y:l LDSI mOEDATA y:L LD3.
E %FE E %)FE ‘ E %)FE ‘ E %FE ‘ E %FE
aGOODDATA P LD4. mGOODDATA s LD4. mELIM B \/’1 LD4. @ SRST \/;L LD4. mOEHDR \/;L LD4.
E BUFE E BUFE E BUFE E BUFE E BUFE
mECE STOP LD5. aSTART LD5. mOEIDLE y] LD5. mOESYNC y:L LD5. mOEIDLE y:L LD5.
LED _MODES5 BUFE16 %FE %}FE %}FE %FE %FE
CB16CE E LIML ETH_LIM1
FIFO_RCNT[15:0] TSTOUT[15:0] BAE FDC
EREN oo LIM2 A
= cE cEo E— ETH_LIM2 ETH_LIMIT | | ETH_XLIMIT,
CLK HALF Q4
B——)cC TC
START CLR LIM3 AND2B1
RST_START — ETH_LIM3

LED_MODE6 BUFE16
GBE_BCNT[15:0] —* TSTOUTI[15:0]

AND2B1

GOODDATA

B———CE CEO
LED_MODEO

LED_MODE1 ™~

RST_START
LED MODEZ.
- - - LED_MODE3
Find a better way to set ElimThresh bits! v e
MODE?2 FDCE K<L mmmmmmmmmmmeeememmmmmemm e e | n MODES g i |
a MODE3 . MODEO | | o ELIM Bog D2 4E MODE4 Leb GBE [LED-MODE g
. MODE4 N\ SET_ETHLIM . :@3‘ E b7 | LEMODE g
MODES CLK | . m ELIMBO 1, S H IfF I I . D f I AND2B1
| s L ELIM_B1 LiM1
MODE? e R TV altkull 1s Detault
m MODE7 |
ANDS wRST b2 :::mz u
FDPE 8 |—|e os (-1 m
RST g
MODE1L | "€ | ELIM BI
SET_ETHLIM| .
CLK |
e —
THE OHIO STATE UNIVERSITY "™ Ethernet Control IR [T 2F PrO¥ECT D785C
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4 3 1
FD16CE Q[63:0]
Q[63:48] Q[47:32]
Q[47:32] Q[31:16]
Q[31:16] Q[15:0]
= C
= CE CLR
m ClR ]
E XILINX e
TitleVIRTEX Family FD16-64CE Macro
{Combee6t:Bit Bus Matching Register with Asynchronus Clear and Chip Enable
Date: 2nd February 2004 er:
[Sheet Size: B Rev:
‘ 3 1 Page 22




4 3 1
Q[15:0]
Q[15:8]
= C
= CE CLR
mCR T
Title: VIRTEX Family FD8-16CE Macro
[Comments:
8-16-Bit Bus Matching Register with Asynchronus Clear and Chip Enable
Date: 4th February 2004 er: 1
[Sheet Size: B Rev: A
4 3 1 Page 23




WC13+9+8 ---> 8960 + 16 data bytes: e

wcs . WC10 WC12+11+10+9 ---> 7680 + 16 data bytes:
- WC9 WC8960 - . well DM.
WC13 WC12
AND3 T FDCE B os [ c I D
FDCE MT  Avoet FDCE FDCE MT usually goes true on S6 FDCE
" GO+l PREN |, PREN+1 REN-1 REN aFAKEDATA LFAK MT LMT
Q LD PREN © w b oL NEN g BUSY e Q 5 o
MT 7CLK N AND2B1 e .@T N =
S5 ¢ an L S s LINRST REN NoR2 ——c mCLK Lo .
CLR
RST oR? EHN I &RST :@—' % !DLE_ACTIVE LMT_RST ‘ |
FDCE REN c ®ENT E SET_MTRST oRast 57 — SYNC_ACTIVE LMT usually goes true on SY
DO R |p N BUSY {>O BUSY. B0 Q . . R RST
> v -l GO+1 Free-running state machine: S0 sync to RCLK rising edge os HDM'
LS I "  ar START " © LMT
END_RST ST ] oIk LMT_STOP
PREN SEND-1 FRCE SEND AND4B3 FDC pCE TR OEHDRT FILL STOP_DATA
LFAKE b Q DO_HDR OEHDR ) MAXDELAY=14NS WC[12:8] WC7936 ANDSB2
2 » S6 ce HDR_DONE D Q i OR2
o m>m CLK AND2B1
==—c _ : ANDS_BUS WClZ+11+10+9+8 ---> 7936 + 16 data bytes:
END RT was ADR=10, S6 == offace  BUFES 7IDLES sent betwéen big packets
N AD1 = LA L — wHDR DONE | CEO . OUT[?O]
ROM address control 02 ADRLAS’HE’G FDCE or oo, WVES ADR=11,S7 = ok | B ;
CBACE g2 % ° o tPRMEM L ADR=7,S7 .enpest Counts OEDATA + OE_TR cycles = Byte Count ¢
o —AD0g A2 oLk * - | ast Hor End GO at 8960 data bytes, followed by 16 more
QA——n AND4B2 CLR . I
.| AD2g END_RST . . OE[7:0] and S[7:0] ARE in sync!
o Avsg . e WCI13 (or any bit 4+) and OE7 are simultaneou SRECE
pOEHORT o ceo [ — S1 FDCE ~  OESYN RST FDCE _ oe7
R LMT_STOP DO_DATA
mCEK e Te | END_PKT o o | PKT DONE END RST FDCE END_DATA- | o|_END_DATA CONT_DATA OE[7:0]
R LRST - s6 FIL aral
.END FZSTSl CLK ZE FIBEROK .STOPSSDATA b ° STOP oRr? T cCE o OR2 BUSY
EN_DONE CLR OR4BL B CE OE TR CLR

m RST OEHDR mCLK | —~ ENDDATA_RST
C
o p— cLr :BUSY ;) —DAIR RS ]
OR2 _AD2 SKIP-4- DEST BYTES OE_HDRT o BUSY
NOT12 FLEE A OR?ZB1
OE TR
AND? FDCE

LFAKE

OR2

Control for MUX over 8 input data bytes

R aHDR_DONE ﬂ F[,)AR?(E EN |, FDC L
OECRC3+1 A% SR4CE END DATA OETR | GOODCRC ;
_'END;ATAO pocre [, o 2&2223 SO Mem woK e v SKIqase LIl bytes for destination MAC
L . orcro mENDRST—] N At Send SYNC during RESET, IDLE after RESET ends.
’ wCLK e o OECRCOy _ — IDLE state: FIFO MT? If YES, loop to IDLE.
END_RST e Setting OECRC and OE_TR cozggrgg&tly is OK; they control different busses If NO, begin packet: (sync to RCLK)
OECRCO s o OECRC] :@—\ SEND_DATA FDCE Send HEADER (8 byteS) + f-i rSt 4 data. byteS (: FF)
o [ OECRCE FDC WSRO L ,|OEDATA enable REN at proper state, in sync with RCLK
ax 15 ®[orcroan DOTR |, o —CETR [~ OETR | MUX through 8-byte-word from FIFO
B Pc Q3 INV
eno rst ) ST S6-S1 = FIFO MT? If NO, MUX over next FIFO word.
T L A— END_RST
FDC D RSy L% ENpOaTA  wER——T FDCE e If YES, end packet; *send 2-byte Packet Number* |
m OECRC o o[- oah iy — e | ‘rep.ee ™ WC < 56 bytes requires ZERO FILL up to 56 bytes
S0 wOETR | S0-S5
aCLK Lo S send CRC32 (4 bytes) + TRAILER (2 bytes)
END_RST QEND_RST + 2 IDLEs, then loop over IDLE cycle
THE OHIO STATE UNIVERSITY "™ State Machine Control TIRg T 21A proset D785C
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C D

B [
SYNC9BIT IDLE9BIT ROM16X9
~ o Loutrol o outrl Do HDRTI8:0] OEHDRT .
IDLE ACTIVE  OESYNC |, panaag 2OEIDLE | pageing o | S R v I
K e o —ET_m K e wf——FEL a2 |, BUFES
NORé == SRST RST (LS B HDRT[7:0] OUT[7:0]
&1 = 0xIBC + 0x0B5 + OxIBC +0x042 = 0x1BC +0x050  HDR=8 header + 4 destination bytes. RS
= +
FDCE LRST FDCE SRACE SRST TR=2 trail + 2 idle bytes.
m LINRST QE > DO_RST RSTO RST1 s =GT_RST JUSTDATA e
s7 RST HOLD D Q sLI Qv MAXDELAY=2.3NS © .—’\L
CLK N AND2B1 5T o |—RSTq Anoze: FDCE 51 £ER0 LBure Ea
. T K e (A @ RST S7 RST_HOLD,
@RST_CLR I mSYNC_DONE CLR mCLK R o RST4 — o o—= Tty GOODCRC BUFTS
RSTOR ) RSTO_CLR I on HOLD_ENA o« 8BIT0 ; _
FDCE = gRST_CLR o mCLK c C_ZEROS[7:0] L COUTI[7:0]
S7 OR2 "
ST HOLD END_SYNC SYNC DONE sopa gRST_CLR T
RST4 2 0 ¢ X RST_CLRL SYNC DONE & A% Hob IN] 12 RCLK' S ini h
wRST4 o e nSYNC DONE g oL FB ync minimum here.
AND3B1 c FDCE o
:&ZTRSTDMLR b o[RST CLR
=z RrsT2  FDPE s7 « ' OEDATA EDC
RST_HOLD RS RST wCLK e End of RST and OESYNC are sync'ed! E CRG JUSTDATA [, .| GOODDATA
DO_RST MAXDELAY=S05S b Q FAXBELAV=20NSH o CLR FDCE FDCE
[ L g };’7 RST_HOLD AND2B1
o2 T oL DO S:?NC . oL _OESYNC o JJSYNC_ACTIVE ST
= = CE = ce 2
ore cLK |, N CLK |, o 51 }—‘FDSCE
T — g — OUT[7:0] ’—‘Dm DOUT[7:0]
o Qo)
o }7 CE
IN[63O] OE7 EBUFEB ’ e CLR
IN[63:56] OUTI[7:0] g
> INRST SET_INRST FDPE 7 FDC
IN[55:48] ==~ aroerox ) e — KSET KouT
[55:48] o orm 2, o & | LINRST {>O LINRST, B0 Q&
BUFES aRST_CLR-1 | NV oLk
IN[47:40] W= wRCLG. LDCE C e
LINRST | | o RRST3 g 5 FES
FDC FDC FIBEROK OECRC3 OECRC-1
:j:;:';? resto [ e 1 "RRSTZ | Roecrct ) )—%EHaw  PC[15:8] : | e COUTIZ0
AND2B1 - LINRST &= o2
wRCLKL mRCLKL . OECRC2
o CLR ° CLR W. oF
g ] g1l ] - 8BITAA ]
i = [ oxAA
StateMachine Reset=RRST2 CB16CE :
Sync's STATEQ start with RCLK rising edge DO_HOR e ausay 8BITSS, op%s
. BUSY CE CEO
2 utput Options: P 065
- - AND2B1
N7l O BUF sync, header, data, CRC, trailer, idle ReT -
[0l L release of RESET on rising RCLK edge [0l
THE OHIO STATE UNIVERSITY "™ State Machine Control IR [T 21A prov=eT D785C
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A T B C D

«REN:1  Can be TRUE until WC=49 Goes False on: cpsce wOEPWC  BUFES

i — R sy FOCWC=50 _ FpcE WC=57 FpcE WC=65 WC[7:0] = OUT[7:0]
WC=48 FOCE mimT | FEL oL, o —FILL 1, o FILL*l, G FIL FILt0

wcs we 48 " we S . 1A .&DT MANGtore "Real Data™ byte count
:ED—E ° Q 4——%[”51 aCLK Lo oLk |, CLK | AND2BL =—pc
ANDZ 2CLK ZE gEND_RST C\LR gEND_RST C\LR gEND_RST *CyL FILL
¥ We WILL have to fillasar
=S TRUE means: Begin filling now A

FILL EN
OE7 FDC FILL+1 —
SFIL [\ FILLL [ %ﬂ'—'—
FILL
Ethernet Packet Filler for WC<48: "Real Data" byte count, followed by FF filler.

AND2BL BUFES
FIFO data is 8 bytes wide, so WC must be multiple of 8 when FIFO goes EMPTY

CLR

8BIT_F CFF[7:0] — OUT[7:0]
g END RST
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 c
© CLR
A —
‘ FDC
OEIDLE |, LOEIDLE
.CLK c
. CLR
g —
‘ FDC
OEHDR [ LOEHDR
.CLK c
© CLR
A —
‘ FDC
OEDATA |, .| LOEDATA
.CLK c
CLR
N —
‘ FDC
OE_CRC LOE_CRC
.CLK c
© CLR
N —
‘ FDC
OE_TR LOE_TR
.CLK c
CLR
si—
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groaml:mcs) 1993, Xilin Inc. FDCE pi6.2 FDCE k285 Q[7:0]
0 b 9 10 o 0 Do %FE Q0
CcE CcE
c c
CLR CLR
N 1 _ T/Td Do
FDCE FDCE
m 0! b Q 1 o 0 D1 &BUFE QL
@ CE CE
@ c c
CLR CLR
[ S P —
FDCE FDPE
————
-2 D Q *'Z‘ 5 PRE 0 D2 ’\L o
L4 CE LBure
® c CcE
CLR c
® ]
FDCE FDPE®™ Send 2 Idle bytes:
&
e . e K28.5(10111100)+D16.2(01010000)
cE ° ° > H/Es\um; e = 0x1BC + 0x050
* CcE
® c
CLR c
PY 3
p FDPE FDPE™
) )
LY b PRE Q 14 o PRE 0 D4 %FE Q4
® CcE CcE
[ 3 c c
FDCE" FDPE®™
&
D D Q 4'5‘ o TE 0 D5 !\L Qs
® CcE L Bure
® c CcE
CLR c
5
QZFWE FDCE™
D05 o hE o 16 o o D6 H/E\UFE 06
@ CE CE
® c c
CLR
16 Py D6
FDCE FDPE
———
u 07 D Q *'7‘ R PRE 0 o7 ,\L o
L4 CE LBure
® c CcE
CLR c
Py 7
FDCE FDPE"™
| S—
[ D Q *'H‘ PRE o8 ,J\ 08
o} Q
. . . = & XILINX
* ¢ CLR c Title VIRTEX Family Ethernet Idle Macro
‘—‘ 18 B8 |Comments: 9-Bit Data Register w/Feedback, chip enable and J RG
= @ output enable to loop through Ethernet Idle cycle
me PN Date: 7th August 2001 er: 1
= CLR o [Sheet Size: B Rev:

Page 25




4 3 2 1
S 0 FDCE D22 FDCE K285 — FDPE D215 FDCE KBS e Q[7:0]
[ ) Q ! D o o E P Q D Lo Q
CE CE CE
CE
c c c
CLR CLR c CLR
10 0 D0
‘ FDPE FDCE FDCE" FDCE £
o . oRE . " o ° a1 b 0 K1 o ° D1 T QL
[ CcE cE ® CE ® CcE
Py c © e ® © an © r Send 4 Sync bytes:
o—— 1 " K L I K28.5(10111100)+D21.5(010110101
[
FDCE ¢ FDPE FDPE ¢ FDPE . +K28.5(10111100)+D2.2(001000010
w o o N A N S S = 0XLBC + OxOBS + 0x1BC + 0x042
b Py CCE CE [ 2 CE [ 2 CE Bure
CLR c (3 c c
® 2
FDCE FDPE” FDCE® FDPE®™
o———— o E
[ D Q 4'3‘ R PRE 0 s D Q 4”‘ R PRE 0 03 o
@ CE @ CE Lgure
PN c [ CcE It i Py e
c c c c
. LR - LR -
FDCE ‘ FDPE® FDPE ‘ FDPE®™
[ L D Q 14 PRE PRE PRE -
b ° 4 b ° K4 o 0 D4 D> Q4
* Py ZE CE [ 2 CE [ 2 CE Bure
CLR [ c [ J c @ c
P [
FDCE FDPE* FDPE* FDPE®™
[ S o« L — e
s D Q 4'5‘ R PRE 0 5 5 PRE 0 . R PRE o s \/[: s
L d Py CCE @ CE @ CE [ 3 CE BuFE
CLR c @ c [
> 15
) FDPE FDCE® FDCE"* FDCE™ £
|
. PRE . . Q % N 0 K6 . Q D6 > Q6
=" ® :E N I @ CE @ CE [ 3 CE BuFE
[ 3 c © CLR L d ¢ CLR ¢ CLR
5 [ K6 P S — )
) FDCE ) p FDPE FDPE p FDPE .
» ICDE e R PRE 0 7 5 PRE 0 K7 R PRE o o7 D> o7
[ d . cE ® CcE ® CE
CLR c @ c c
> 7
I FDCE FDPE” FDCE¥ FDPE"™
o o ¢
[ U D Q 18 PRE | D Q K8 PRE 08 08
o} Q o} Q |
. - g . - g i & XILINX
[ 2 c [ c
CLR @ c CLR @ c Title VIRTEX Family Ethernet Sync Macro
‘—‘ 18 B .—‘ K8 B8 |Comments: 9-Bit Data Register w/Feedback, chip enable and J RG
= ¢ ® output enable to loop through Ethernet Sync cycle
e ® ® Date: 7th August 2001 er: 1
= CLR o ® o [Sheet Size: B Rev:




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

0[3:0]
\ 00

\D3 o

L

\D3 o

\D3 o

L

AND3

& XILINX

Title: VIRTEX Family 4-AND3COM1 Macro

[Comments: 4-AND3 Bus Gate plus 1 common bit J RG
Date: 1st October 2003 er: 1
[Sheet Size: A Rev: A
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BO
B1
B2
o
B3 ) n
B4
B
OR6
Title: VIRTEX Family OR5+1 Macro
(Comments: OR5 Bus Gate w/Common J R G
Date: 27th December 2001 er: 1
drawn by KS
Copyright (c) 1993, Xilinx Inc. [Sheet Size: A Rev: A
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B c I D

A I
LU Load/Read BXN Orbit LOGIC FOpE
SALU STATUS[11:0] . Default=924 BX per Orbit -
STAT[7:0] STATUS[11:8] o T | sTam
STATIL STATUS[7:0] gena |
OR2
STAT10 STATUS11 m LSHFT > O NSHFET g AND2 - DRCLK ¢
STATUSI10 inv STATUSS
STATUS9 READ
STATUSS 3 %0 ) . wRST_ FDPE
STATUST o W .&D—' R
STATUS6 OR?2 s o ol STATE,
STATUS5 gkena | o
STATUS4 AND2 %% _ DRCLK
STATUS3 B¢
STATUS2 Page 34 STATUSS
STATUSL FD12B3563 RST FDPE
STATUSO STAT[11:0] STATUS[11:0] L
u LOAD |, o | stats
wUPDATE LKA |
[ AND? o gDRCLK |
RST
STATUS4
RST FDPE
I—‘
PRE
o o|__STAT4g
oz iLKENA CE
AND2 @ DRCLK |
STATUS3
RST FDPE
I—‘
PRE
STATUSI11 o o|__STATS,
FDPE iLKENA CE
L] OR2
PRE STATL AND2 mDRCLK L
b o —STATIY
WLKENA | e STATUS2
AND2 O GDRCLK | RS FDPE
PRE
STATUS10 o oL_staT2
RST FDPE RLKENA ce
L] OR2
PRE STATL AND2 m DRCLK |
D Q 4&
STAT11 ELKENA ce STATUS1
AND2 R DRCLK c .RST—FD‘PE
PRE
STATUS9 o ol STAT1,
RST FDPE EELKENA CE
OR2
ore STATS AND2 " @DRCLK |
D —2 """ m
STATL0 GLRENA | o STATUSO
AND2Z ORZ hRCLK c .RST—FD‘PE
STATUS8 b T,
RST FDPE gkena |
= OR2
PRE STATS AND2 m DRCLK L.
D Q4
o2 iLKENA CE
AND2 - DRCLK c STATO
TDO
LKENA
AND2
THE OHIO STATE UNIVERSITY ['me DDU Load/Read BX per Orbit Register BYJRG PARENT PAGE 3F proveeT D785C
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STATUS[14:0]

15-bit jTAG Register Read out (on DVCENB)

STATUS?

FDCE
o ol STAT?
iLKENA CE
STATUS14 AND2 % _ DRCLK
STATUS13 B pc
STATUS12
STATUSTT STATUS6 m RST
STATUS10 FDCE
STATUS9
STATUSS STATUS14 o of —STATo g
STATUS7 FDCE o ELKENA | o
STATUS6 STATL AND2 m DRCLK .
STATUSS5 D 4% CLR
STATUS4 gELKENA STATUS5 RST
STATUS3 AND2 %% _ DRCLK N
STATUS2 B0 e FDCE
STATUSL STATS
STATUS13 RST | STATS g
STATUSO ] o |- N
FDCE %% _ DRCLK N
AND2
m DRCLK |
o STATL R
STAT14 ¢ STATUS4 m RST
om LKENA CE
AND2 m DRCLK c FDCE
CLR
STATUS12 mRST b o STAT4g
FDCE i e
STATL AND2 - DRCLK c
D 4% CLR
STATI3 " STATUS3 m RST
om LKENA CE
AND2 w DRCLK R FDCE
CLR
STATUS11 mRST b o STAT3 g
FDCE o iLKENA CE
STAT1] ANDZ mDRCLK ¢
D CLR
STAT12 LKENA STATUS2 - RST
OR2 " CE
AND2 m DRCLK c FDCE
CLR
STATUS10 o RST o o STATZ g
FDCE or2 iLKENA CE
STATIQ AND2 mDRCLK Lc
D CLR
STAT11 LKENA STATUS1 - RST
OR2 " CE
AND2 m DRCLK c FDCE
CLR
STATUS9 e RST o o STAT1g
LKENA
LSHFT NSHFT FDCE OR2 DRﬁT *
AND2
WS [0 NSHT g m ORCLK |
NV o STATY o c R
oveEns STATL0 = GLRENA | o STATUSO RST
m- AND? m DRCLK c FDCE
CLR
AND2 STATUS8 RST b Q
FDCE or2 iLKENA CE
STA AND2 @ DROLK L
D 41—8. CLR
o2 ELKENA CE - RST
AND2 - DRCLK c STATO
CLR
RST TDO
LKENA
AND2
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STATUS[15:0]

16-bit jTAG Register Read out (on DVCENB)

STATUSI15

STATUS7?

Q STATY -

STATUS15 LKENA
FDCE WEENA e
gﬂﬂgg STATIS ANDZ ™ wDROLK |
STATUS12 LKENA ° STATUS6 RST .
STATUS11 o WEENA e =
STATUS10 AND2 mDRCLK L EDCE
STATUS9 CLR
STAT6
STATUSS STATUS14 RST D |
STATUS7 FDCE o ELKENA | o
STATUS6 AND2 DRCLK R
STATUS5 b STATL CLR
STATUS4 STAT15 LKENA STATUS5 RST
STATUS3 — OR2 DRHCLK CE OcE
STATUS2 B0 e
gﬂﬂgé STATUS13 RST > ol STATS g
FDCE or2 WLKENA e
AND2 DRCLK
o STATL o S
STAT14 EELKENA cE STATUS4 - RST
OR2
AND2 m DRCLK c FDCE
CLR
STATUS12 mRST b o STAT4g
FDCE om iLKENA CE
AND2 DRCLK c
o STATL e R
STAT13 EELKENA ce STATUS3 - RST
OR2
AND2 m DRCLK R FDCE
CLR
STATUS11 mRST b o STAT3 g
FDCE o iLKENA CE
AND? m DRCLK |
o STATL R
STAT12 ELKENA - STATUS2 - RST
OR2
AND2 m DRCLK . FDCE
CLR
STATUS10 aRST b o STATZ g
FDCE or2 iLKENA CE
AND2 DRCLK c
o STATL — R
STAT11 ELKENA - STATUS1 - RST
OR2
AND2 m DRCLK c FDCE
CLR
STATUS9 o RST o o STAT1g
iLKENA
LSHFT NSHFT FDCE OR2 *
I—{>O—I AND2 DRCLK c
NV o STAT9 — LR
oVCENS STAT10 Z gLKENA | STATUSO RST
m- AND? m DRCLK c FDCE
CLR
AND2 STATUS8 RST D Q
FDCE or2 iLKENA CE
AND2 DRCLK c
o | STAT8 g = oR
EELKENA | L) S —
OR2 CE
AND2 - DRCLK c STATO
CLR
RST TDO
LKENA
AND2
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STATUS[23:0]

STATUS11
STATUS10

STATUS23
STATUS22

24-bit jTAG Register Read out (on DVCENB)

STATUS7?

DVCENB
STATUS9 LSHFT NSHFT CLKENA
STATUS21 {>o—-
<TaTUso | STATUss = ™ 9y :ED—' STATUS15 ° o —STATT g
STATUS19 STATUS? AND2 FDCE WLKENA | o
STATUS6 OR2
STATUS18 AND2 DRCLK R
STATUs17 J§ STATUSS o ol STATL e
STATUS16 J| STATUSA FDCE STAT16 gLKENA | STATUS6 g RST
STATUS15 [|_STATUS3 oR2
sTaTusis B sTATUS? o o|_STAT23, AND2 @ DRCLK . FDCE
STATUS13 JJ_STATUSL mOLKENA | o oR STAT6
STATUSO oR2 STATUS14 RST D |
STATUS12 AND2 m DRCLK c o Kena
CLR FDCE or2 WEKENA e
RST AND2 DRCLK c
STATUS22 [ R o ol__sTATL o
EDCE STATI15 EKENA | STATUS5 RST
OR2
DRCLK
) o|__STAT22 Anez e LR FDCE
STAT23 TGN . STATUS13 RST o o STATS g
OR2
AND2 » DRCLK c FDCE o ELKENA | o
STATUS21 CLR STATL AND2 m DRCLK .
- RST D Q CLR
FDCE STAT14 EKENA | STATUS4 RST
OR2
b 0 | STAT21g AND2 m DRCLK c FDCE
CLR
STAT22 e WLKENA_ | e STATUS12 o RST o o| STATA 4
AND2 - DRCLK c EDCE o EELKENA cE
CLR
STATUS20 AND2 mDRCLK L
g RST o oL__sTATIg R
FDCE STAT13 gKENA | STATUS3 uRST
OR2
b o STAT20g AND2 m DRCLK c FDCE
STAT21 CLR
o LA STATUS11 RST . ol stams
AND2
C ar FDCE OR2 WEA e
STATUS19 RST STATL AND2 m DRCLK c
D Q 43- CLR
FDCE STAT12 LKENA STATUS2 - RST
STAT19 or2 i =
STAT20 ° o = AND2 mDRCLK | FDCE
iLKENA CE CLR STAT?
o2 OR2  RCLK . STATUS10 mRST D o —>1ATZg
CLR FDCE WKENA | e
STATUS18 RST STATL AND2 oR2 = DRCLK c
FDCE D o —STATIG CLR
STAT11 STATUSL RST
STATI8 oR2 WLENA ) ce L
STATI9 E Q u AND2 - DRCLK c FDCE
LKENA
or2 WUERA ) ce cLR STATL
AND2 » DRCLK ¢ STATUS9 - RST D Q—=>"""m
STATUS17 RST CLR FDCE o2 EELKENA ce
FDCE STAT9 AND2 m DRCLK c
D QF——n CLR
STAT10 LKENA STATUSO RST
o ol STATI7g or2 WEKENA e [ SR
STAT18 wKENA | o AND2 m DRCLK | FEDCE
OR2 CLR
AND2 mDRCLK Lo STATUS8 o RST b Q
CLR
STATUS16 RST EDCE i DRﬁtKKEL cE
FDCE STATS A2 Rl e
D QF————=n CLR
o ol STAT16 WLKENA | m RST
OR2
STAT17 EELKENA cE AND2 h - DRCLK c STATO
AND2 or2 = DRCLK c RsT CLR 00
RST CLR = LKENA
= AND2
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2

def=923=39Bh=11.1001.1011

Q[11:0]

mCLR g X M H‘L HH V\” X
e Title: VIRTEX Family FD12b923 Macro
™ E
|Comments: 12-Bit D Flip-Flop with Preset to 923d and Enable J R G
C
D[ll.o] Date: 8th May 2003 er: 1
[Sheet Size: B Rev: A
4 3 1 Page 34




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
FOKLED [, FOKLED g
g BLINK
g T Q NV
wBCLK Lo
FOK CLR
MATCH
LFOK
XNOR? FDC FDC
RXDV
LOOP_RXDV LRXDV DV_LED DV LE
LRXDV o Q D Q {%@ Cn
DV _LED LK
FBLINK
[ BRI mFBLINK ¢
SOP3B1A CLR CLR

- RST oresr  CLR_DVLE
FOK
RST

EXLINX  ®e

Title: FIBERLED
|Comments: Custom LED Slow-Blink Control for Fiber Inputs
Date: 27th January 2004 er: 1
[Sheet Size: B Rev: A




A [

8 Bit Instruction Register

[ )
decode first 36 OpCodes (6 bits)

FDCE FD
BTDI RAW7 D7 D4_16E F[15:0] F[35:0
SEL1 D o@D A0 Do £
: SHIFT L CE
Al D1
Aoz ® LSHCK’ ¢ o ¢ A2 D2
L 2 I A3 D3
J FDCE FD o
DS
1 5 ol @RAWS o o
GND ® cE or
‘ ¢ CLR ¢ b
[ D9
D10
FDCE FD
D11
D Q RAWS D D12
[ 2 CE D13
[ ° am o —)c D4 CEO D14
D5 E D15
FDCE FD AND282 D4 _16E
D Q—@ RAW4 D IL A0 DO
[ 2 CE IL Al D1
L e $—- R D5 CE2 >
B— A3 D3 D4 E D15 ——
FDCE FD > anDZB1
5 ol @RAWS3 5 o
@ CE D7
[ c c D8
CLR
D9
FD D10
] . RAWZ R o1t FD FD FD
12 RF33 | o DF33 |, | D2F33 Fa31 F33
) - . TIPS N
¢ ¢ CLK CLK
CLR D4 D14 = c = c AND2 CLK
b5 CE1l . 015 _RF3] = )c
FDCE FD . AnDzs1 . .
. ol gRAWL o Glitch Protection for Toggled functions: must do NOOP after RESET!
4 cE FD
RF1 DF1 D2F1
® C o —pc . Q ° Q DFL FI-1 |, F1
° CLK | CLK | AD2 CLK
FDCE FD = ¢
] . RAWO . . FD . FD - FD
- aRF3L | ol DF3L |, QWD ol F3lg
¢ CLR ¢ .CLK c .CLK c AND2 CLK
| B———)cC
= UPDATE
THE OHIO STATE UNIVERSITY [ JTAG Instruction Decode " IRG [T 3D st D785C
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STAT[19:0]

Load/Check Kill_Register LOGIC

STATUS?

LSHFT NSHFT
STAT[19:16] " 50 " FDPE
STATUS[19:0] -
STAT[15:0] STATUS[19:16] m-R2 D STATUSIS oo | stam
STATUS[15:0] W2 - CLIENA FDPE e
IN[19:0] “ oR2 ol OR2 cE
KILLF[19:0] AND2 o TE STATIS AND2 mDRELK b
IN[19:16] MUX2_48 RST FD4PE STATL6 gkENA | STATUS6 FDPE
10BUS[3:0] KILLF[19:16] ' PRE ) AND2 °% _ DRCLK RST
STAT[19:16] Q[3:0] KILLF[19:16] D[3:0] Q130] STATUS[19:16] B¢ .—PLE
1BUS(E0) EN STATUS14 o STAT6
= o —>Aly
.& LOAD o RST FDPE gLKENA
o = ¢ %% _ DRCLK N
g o e o|__STATI4 e c
RST FD16PE STATI5 EKENA | STATUS5 FDPE
KILLF[15:0] OR2
IN[15:0] QUs0 ) KILLF[15:0] [ppso ™ STATUS[15:0] AND2 mDRCLK & IRST—\
10BUS[15:0] LD QU150] PRE
STAT[15:0 EN STATUS13 | STATS g
m 11BUS15:0] }7 CE FDPE ° Q
LOAD RST ELKENA | o
LLD pe = OR2
B————CTRL PRE STATL AND2 - DRCLK c
8 }7EN D 4%
> sorsr . SRACE STAT14 & WLKENA | o STATUS4
LD AND2 DRCLK RST FDPE
B su Q0 = c
Load ZERO to kill readout path a STATUS12 b E Gl STAT4g
ONEs are alive ] ) 3 o« . RST FDPE gLKENA
[14:0] == Enable DMB input fibers > o — N e oR oK ce
[15] == Enable 'Check Disable' below: ™ ¢ 5 @ e o B |__STATIg ¢
[16] == ALCT uRST STAT13 gENA | STATUS3 FDPE
OR2
== NN\ i 1 2 DRCLK RST
[17] == TMB AGlitch Protection for F14MA mORELE e —
[18] == CFEB STATUS11 b ¢ o STAT3 g
[19] == DMB (for TF) RST FDPE A
STATUS19 AND2 % _ DRCLK
FDPE , e STATL =
nl— STAT I
12 LKENA STATUS2
PRE % CE
) o STATL e OR2 DRCLK . = RST FDPE
EEENA e PRE
AND2 o2 DRCLK c STATUS10 s FDPE D Q ﬂl
" BT i EUENA | e
STATUS18 PRE AND2 DRCLK c
RST FDPE 5 | sTATIQ L
STAT11 LKENA STATUS1
PRE i CE
o o STATI1g, o2 % _DpRCLK | wRST_ FDPE
STAT19 ELKENA
CE PRE
AND2 % _ DRCLK c STATUS9 D of STATLg
L RST FDPE EELKENA CE
STATUS17 AND2 % _ DRCLK
RST FDPE o & L STAT9, = ¢
. STAT10 gLKENA STATUSO
PRE CE
0 ol STATIG oz % _DpRCLK | wRST_ FDPE
STATI18 =
o ELKENA | o -
AND2 = DRCLK c STATUS8 RST FDPE D Q
iLKENA
STATUS16 - oRE LRIk e
RST FDPE 5 PRE STATS AND2 c
I—‘ A
PRE STATIG WLENA ) o
P — l° Q AND2 o g DRCLK . STATO
OR2 i CE
AND2 DRCLK c D0
LKENA
AND2
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FDSE ClED)
S
- sLI b ° Qo
= CE CE
[
Qo0
D Q Q1
CE
C
R
D Q1
D Q Q2
CE
C
R
D Q2
D Q @
CE
C
R
D [°}
= C
= CLR
Title: VIRTEX Family SR4CE Macro
|Comments: 4-bit Serial-In Parallel-Out \] R G
Shift Register w/ Enable, loads a single "one" on Sync Reset
Date: 7th August 2001 er: 1
drawn by KS
Copyright (c) 1993, Xilinx Inc. [Sheet Size: B Rev: A
4




Q[7:0]
(0] Q4
U 5 PRE 0 o D Q
CE
CE CE
C
[ CLR
Q4
Qo
D Q o1 D Q Q5
CE CE
C C
CLR CLR
> Q1 > Q5
D Q Q2 D 0 Q6
CE CE
C C
CLR CLR
> Q2 > Q6
D Q Q3 D Q ford
CE CE
C C
CLR CLR
> Q3 > Q7
C
CLR
Title: VIRTEX Family SR8CE Macro
[Comments: 8-bit Serial-In Parallel-Out
Shift Register w/ Enable, loads a single one on Async CIr
Date: 7th August 2001 er:
drawn by KS
Copyright (c) 1993, Xilinx Inc. [Sheet Size: B Rev:
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A B c I D

STATUS[3L.0] STATUSI5 STATUS?
FDCE FDCE
STATUS23
FOCE 5 o|__STATIg 5 o|__STAT?
STATUS31 Jis EKENA | o o EKENA | o
2%3223 b o|__STAT24 AND2 w DRCLK c AND2 m DRCLK c
STAT24 CLR CLR
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