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DDUSCTRL (file Oddugtz)), 4-12-2007_16:21

02 Version 41
CMS CSC DDUS, Central Control FPGA
v39: 64bit_err reset on BOE, TrgWC now uses all 9 bits, CloseL1A range now 1lusec, BIG L1Afifo w/better Warn/Busy Logi
r2: 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 timing
v40: DMB & Trig.CRCs use MUX to load Zeroes (not Thufs), change DDUfb resef

Ei -r2: add time constraint to DDUFB reg to eliminate DDUCRC logic lag. r3: tune BuffOvfl & EthLim logi¢
- v41: SCA_Ovfl separated from DMB_Err & SomethingBad. r2: tune KillFiber glitch=
g 2
> =
s =
3 S
> =
K3 =
E§ DDUCNTRL §
= Set All 1/0O to 3.3V S
K e
£ -
§§ 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 FPGA1 and ALL FIFQs
2 DDUSctrI\DDU5ctri\ddu5ctrl 3: Mode Bit 2 3
= C041DD99 4: Mode Bit 3 =
E§ C141DD99 5: Mode Bit 4; High for GBE debug, Low otherwise =
S PromlID: 05026098hGbE test, send counter on GBE link s
S . FPGAid: 2124A093h Set L1A Fake mode, Kill TTC LIA/BXR/ECR if SW8 is off $:
<] PROGRAM takes < 55 ms (31ms this FPGA) 8: FPGA version on LEDs =
K ')
£ -
= ELECTRONICS LAB =
= PHYSICS DEPARTMENT =
K 'S
E§ THE OHIO STATE UNIVERSITY =
= 174 WEST 18TH AVE S
£ -
= COLUMBUS OHIO 43210 =
: oo ascaun PO ISR Huctd) o Bt s e, :
K DDU Format Since DDUctrl v15: . : = ) 'S
E§ H1: G5 FINRINKIRING . TTAV/R ™ T-2: 0x/BB007EEEF/8000/8000 DD B0 /R 3 DME wiith T CLER (NCFERoD): 196k = 414 dec. 351 Bt !
S| o TP S oD g a2 SEE AL 281 % 1 B :
Sl H3: oL lo000/22 2 2IGEMY ™ TR: 0x/A2MWW WAWWIRERRIDUMK™ —"Migrores TMB Data™ - GBE ByteCount = $+DDU_ WordGount 8 TS assumed =
€000 00D TN (000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000s%,

90055,

900003 006900000004
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DDUSCTRL —— Pr @J_§ ct Histo ry v1-2: from ddu4ctrl_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_L lerr 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, DMBIliveErr & 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/LAO0/
T oy, (il TR oo) v25: tune Llerr & InFerr "DMBIiveOK", fix TTMB_Err, tune RstBOE, check CFEB L1A only on 1st sample (not critical
- Determine correct values to store in Flashv%ﬁ: BXorbit=3563 now, add IDMB_FULL flag on ERB. v27: tune CFEB_L ler, 8/16 sample flag, WarnMon & BX offs
~ test pec)sim RS reabid-Erg-dabLigEels on F21, Timeout reg. on F28 use LnextFIFO, replace LLLREN w/LFOE for TimeoutReg, make ERA-St/End-TO per

 Verify et b BT Soved for B-code case v29: fix Mult.L1Err logic, add InSingWarn/InML1Err, tune DDUsyncErr, L1A-fake kills TTC-L1
- No logic for BUSL, DCC SBDATA & TDxxx, 4 LSF, 4 LRL v30: tune Critical Error, InRdWarn, SpyOvfl & LextStop logic

T Multiple TRE Lrers sught to request s Svne kesctt  V31: tune CFEB-DAV check (OR DAVs from DMB Hdrl & Hdr2), add SP/TF compatibility & diagnostic logi
e Bhnee of ChI lAkeE "CfébCalDisable default to True, remove DDU_DLL_Err from FMMerr (InRdErr4), modified ERB13 for perm DDU_DLL _er

Check Phase of C add DDU CSC-Board occupancy monitor-F34? r2: add zeroing logic at RST for Occ.Mon. -r3: fix LRST logi

" CREB L1a check disabled, pe. 120: nott Found 2 iv.. V332 Change SourcelD=760=2F8h for TF-DDU v34: Inverted CCB_CMD bus & L1A **for TF-DDU ONLY!*
T D Clree D p1e P D migic? v35: Autodetects TF-DDU, now compatible w/wo TF; add SyncHold & CloseL 1A logi
-r2, removed redundant RdyIn2 requirement for SEN bits. r3-4, OSyncRst on ~Clk40, tune OFIFO Mon, req. VMEctrv17+ & InCtrlv22r3

TST CYBGR n@UEEBIB%S have SrcID==BrdID, NoLiveFibers now readout on L1A. r2: change TF_SIG to FDRE, Reset CheckCRC with NewTFDM
0P dgﬁl ap ~v37: diagnostic changes....Tune DMBL1err(notALCTerr), BadCtrl(notMissTrg), LIE(addMissTrg)
op sclk PM Tlﬂl JAR.CTerr account for MissTrgTrail, DMB-to on Eral5, XtraTrgTrails on Erc5+13,DDUfmm 3-bits held Reset until SystemRd
35 oIk r27 : tune CfebL1aErr/SyncErr &DMBcritErr |O%IC, MultL 1err logic, InSingWarn=Eral0,ValidDMBfull=Erb0,DMBtimeout=Eral
0S k625 2S- *2S v38: DMBcritErr=Erc7, improve Htmb/alct timing,C-codeErr goes to InMxmitReg, InTimeout goes to EndTimeBusyRe
2p k125 1p *os5'%smake DAQovfl for FF case only, include C-CodeErr w/MultXmitErr, CFEBcrc flags Reset on BOE, C-code-L ler=FIFOb1
5p clk40 *3p _ o LDMB_CRCok held at least 4 cycles
43 ag@l_ D,ﬁ/slB-TO/FIFOfuII to TMB/ALCTerr Regs, adjust their time to L2DMBrd; TrgWC only Comp 8 bits, A-T-Switch Req. NoSpwdE

4153' g'rﬁg 3p  *5S r4: fix LWCb8 Reset logic for long ALCT case (still not inc. in WC check though
6S- sclk—, oo 108 oosiion  INEW Ideas:  Store & check DMB source 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... )
Release DLL (no wait) In case of StuckData send PRST? How to distinguish SEU? Later event still gets LostHdr
4) DONE or Timeout, could self-correct. Add "PRSTed" VME register to track occurrence.
5) En. Outputs In case of LLAmismatch, let it run and see if it is better a few~10 evts later. Possible to
6) Release WE self-correct as above...? Can only work if DMB really lost event data.
<--Bri - ? DDU WordCount (64-bit words) for "No Data" event; 0x008.
DDU Format Since DDUctrl v15: CSC_LlErr Brmg to VME-JTAG Reg ' DDU WordCount for. onecI)DrMIglégnfy oneI C\:AII:OErBS): 00152h 2 21a0ade$:\{eln680xBytes
80 L1A Number . BXN. . 1D, FOV K Status POT—— DDU WC, 1 DMB with 2 CFEB (8 samples each): 19Ah = 410 dec, 3280 Bytes
H1: Gx/5 TINNINKIRINS O TTAVR T-2: 0x/8000/FFFF/8000/8000 DDU WC, 2 DMB with 1 CFEB (\NCFEB=2): 19Eh = 414 dec, 3312 Bytes
DDU WC, 2 DMB with 2 CFEB (nNCFEB=4): 32Eh = 814 dec, 6512 Bytes

H2: 0x/8600/66618ooo/HHHE T-1: 0x/S888:8885/66QQTPPEE”

LiveDMB(15) Ostat DMB-DAV(15) BOEstat. DMBcnt EQE. WordCount CRCword _ EQEstat | K-Status DDU_WOrdCOUnt = (6 + 25*Nts*nCFEB + 4*nDMB) < 30070; 240560 Bytes
H3: ox/L CEL 00001222 ZIEEMY TR: Ox/A2MWW WAWWIRRRRIDUMK Mignores TMB Data™  GBE_ByteCount = $*DDU_WordCount. 8 TS assumed_
DDU WC, 3 DMB with 1 CFEB (nCFEB=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 (nCFEB=12): 996h = 2454 dec, 19632 Bytes
DDU WC, 7 DMB with 1 CFEB (nCFEB=7): 59Ah = 1434 dec, 11472 Bytes DDU WC, 15 DMB with 1 CFEB (nCFEB=15): BFAh = 3066 dec, 24528 Bytes
DDU WC, 8 DMB with 1 CFEB (nCFEB=8): 666h = 1638 dec, 13104 Bytes
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IPAD4PU BUF4 33— IPAD4PD IBUF4_33 FD4CEBUS
IDMB _FUL[3:0 IDMB FULL[3:0] HEIN[3:0 FB FUL[3:0]
DMBLIVE[M:O] FIFOCTRL

LDMBLIVE[14:0] Page 3

[ D

o sewo_error | OPECIAl OCcurence warning

OBDELAY=NONE
from FIFO-B  TNM=INMT

H g,DLL_ERROR SINGLE_WARNING
DMB Full Slgnal detected D g CSCLIERR _looc | 1ERR DMB_RD[14:0 DMB_RDI[14:0] g Ev.IN SING WARN N .
: B _INSING | O] — —— o E?
by an INFPGA InUnit b thgy& LCTDAT ExisT4LCTDATA EXISTS INFPGA DLL, SPWD or GT-RxEr o
[THACAL) L — _ - - -y -
P wlNHARD LINHARD o FIEQRAVIZOl This event is garbage! Set error bit in SLINK...
P .MULT L1A ERR LFIFODAV[3:0}—— n——
BUed, e soaro_opse) ek Add BXR/BXO control to BXN counter B 64BIT_ERROR
. S~ 1 LREN_OUT[3:.0] H Bg CRCERR |
T ——— NRDY[3:0] LREN_FOUT[3:0]— — Add Trlg/Evt Type to L1A FIFO? 5. L1A ERROR
MOREDATA FERR[3:0] P : A : 1 [
pMOREDATA | .
- BUNLiERR LMOREDATA  rerrgso—mmememm Mask DMBs with critical error until they're Reset? g TMB_ERR SINGLELRROR
LOADKILLF[19:0] e ; )
, WO —[LGOODLW LOADKILLF{19:0 > report to DAQ and Trigger? 8L oca ovit By ALCT ERR
| ———— !
EvenTRsT [STUCKDAT o o) e | Resets between DMBs on same FIFO? & DMB ERR Dg"SB SCA ERR
B AEE : LOST_IN_EVENT
CAL_TRG DISABLE| OEFOK Page 12 BgtOST IN EVENT |
m L= IRE DBABLECEER CAL_DISABLE  OEFOk or2
P W TNEOUT N DTIMEQUT LFIFO_EMPTY—LF O MT g g SLNKSULEY, o siwren STAGE DMB_RD[14:0] BglNSING |
PSTARTTIMEOUT  RENOE-G RENOE-0 ﬂ—mmauvsmm DMB_RD[14:0f |— I — OR8
NO_LIVE FIBERS | " "\ /e FIBERS | nioNosd NEXT FIFO D gFIRST_DAT DMB_CRIT_ERR_p $<---Known for DDUtr-1==E-code+2
REN TRUE _LIVE_| LNEXT_FIFQ FIRST_DAT DMB_CRIT_ERR— v o—~"V 1 _ENN gy DDU_SYNC_ERR <--MultL1err, FIFOfull, InMemErr or InRdCtrl Lost Sync
IPADS BUF8_33 DMBLIVE ERR |-LREN.TRUE | Gogppwy—LGOODRW g T mSTAT.CODE _ Jlorarcope  DMB_FMM_WARNCVE-FMM WARN g T - 5= ===
MODEIN[7:d —°“MODE[7:0] P w2MELIVE ERR bMBLIVE ERR | oL ppat— GOLDDAT T gLSECOND HDR 24’ or° o~ ~ (o g CRC ERR  gB | STUCK DAT Inc. MultTrgL1err check?
@ S T MR e oo 8, SR ™ emlees 8 Dwwnones | S
emove s —— — LVB15 - L1A_FF LTRG_LIERR  LXTRA_1ST_HDR P FIBER ERR PgINSYNC INCTRL_ERR g
. N . B ) vBis L1A_AF B 2CRC_END_ERR JND HDR 15t_2ND_HDR_1ST
VMEO® FAKELL EN LA FAKE L1A FAKE LA AT IT ERRI14:0] B WCRC_CNT ERR i CRU-END_ERR el FIRSTDAT ERR g8 = TIMEOUT Pg!NHARD
N FAKE L1 EN . . E B—=—"———<LCRC_CNT_ERR  FIRSTDAT ERR———————® ®&———————————————
\ IPADIPD [ e A XMIT_ERRORS[14:0] - BRD. DAV[3:0] CNT_| BAD TR TRAILBADTRG TR 2B P | 5o |N DATA OR3
o mTHERST syne RsT OE_HDR—2EHDR g — BRD_DAVIZ0]  gap Gt wont BAD_CTRL WORGP = CRITICALERRO
PWR-ON-RSTI\ o =t™ SBXN[12:0] ERC15:0 _CTRL LLonE woro W5 CFEB_L1A_ERR . m
ARST SBXN[12:0 ERCI[15:0] LLONE_WORE — P OMB CRIT ERR Reset Requ”,ed 11
B ARST L1AN][23:0 OSTAT[15:0] FIRST_HDR—FIRST_HDR T meRULERR
(RSO EVT_CNT[23:0}— ne—— NIR OSTAT[L5:0] Lsca Ovr| LSCAOVFL__gB  E DU DLL ERRy Tell FMM...
from FIFO-B . R CE NI NON-TTAGRESET [ o W =2 =—TE CRATE | xTa_2nD_HDR XTRAZND HORgT Mo~ = ¥
. 11 SYNCRST SYNCRST ——BOARD_ID[15:0 CSC_LIERR——=>=——="0 g S
B SYNCRS anaall50] | CSC L1ERR D I
YNCR [15:0] i P
MTIN[3:0 —2° INMT[3:0] SYNCRST u - XTRA_IST TR T INSYNC DDU_WARN
- ’ ; VME_L1A" NV By TRG_WCERR LXTRA_IST TR 5=~ = = NEARFULL
TNM=INM 1[3:0] INMT[3:0] VME L1A ! B—————— <L TRG_WCERR BAD 2ND TR T P INHARD DAO WAIT ) n
I0BDELAY=NO IPAD4PU = SPWD ERROR. R 8. TRG_CRCERR LBAD_2ND_TR—"——"—~"—1M - uPAQ
- FAFINGT] L TEXTSTOP | spwb_ERROR m_ T2 S5 XILTRG_CRCERR (o "o oL LOST IN_EVENT g8 Rt o
LEXT STOP o0l PAFINGO] 64BIT ERROR R OEDEFAULT oo+ _IN e
2CLK ' RX_ERROR = RST LOST_IN_DATA—LOST_IN DATA gp Tell TTS to slow down...
1 IPAD4PD o1 B —>FCLK MULTI_XMIT_ERRg P - RST DMB_ERR ==
Real PAF FFIN[3:0] XMIT_MULTI_ERR . oLk | B <<---known for DDUtr-1==E-code+2
: : : PAF_ERR T L1AN[23:0] =& —cik LomB_eRR—2MB_ERR g
from InRDCtr] [ s e NFERR FFIN[3:0] PAF_ ERR—A—=CR g . L1AN[23:0] LTMB ERR__TMB_ERR g SINGLE_WARNING
B —"—\LINFERR FF_ERR P - -
IPADAPU _ NVA_BUST Uceraor PR E— | SBXN[12:0] LALCT_ERR—ALCT ERRg
[ mo ) e—— - FOK[3:0] FIBER_ERR DCR-ERR g PgLMOVLP DAV ERR A /o0 ooo e cupcn cre CHECKCRC g
P AL IFD4BUS BEQBblled) | 1ros FuLL[a0) TIMEOUT ERR TIMEOUT _ g P BILSC_T_EAB_II}SER[?’IO] LCFEBLIERR  TRG_TRAIL DONg X6 WAL OONEW
EEAINIZ.0 : LleAfERROFH‘&ORN Fe0.)] —— STATUS[31:0] LTRGTRAI \o log Tk
FIFOA_MT[3:0] INT[63:0] : Lwc_L-tWC L0y OD[65:0]
GBDELAY=NONE IN RD ERR[3:0] OUT[63:0] DIN[63:0] ROD[65:0
TNM_.N,;TCLK —[—I — RD_ERR[3:0] DOUTISL0 SPDATA[51:0 IN[5L0] LCRC OK_CRC OK g8
' TRMENDAT SO | E50] LOSTINEVTL__TLOST_IN_EVENT o RST_LwgRST_LW
K sk T IcRre ERR HE -~ DMB FULL D
ok Corw CRCERR CRC_ERROR DMB-FFUN CFER L1A ERR T
N Lkao OMBERF___ TDMB_ERR OMB ERR Loree_LIA ERRsD-m ST
P _L1A FF IN_RD_SYNC4 B=——>CLK40 - SUM-DMB-ERR b
= SYSTEM_RDY TMBER TTMB_ERR LDMB_CRC OK gB
GbE ™ oFf BUF 1y /b syncs w2 =V DT ovs rpy ' TTMB_ERR LDMB_CRC_OK-—=—""=—="=——"@ RST FDP
] IN RD SYNC[5:4 - TALCT_ERR LCFEB_CNT_ERR P
BUF FFULL[9:8] ALCTEREF JD[17'O] - TALCT_ERR LCFEBicNTiERFgILTF 3G ]
T gtlA A IN RD WARN]5: : : TTS_STAT[3:0 LTF_SIG———— OWE PRE 2
5,0 FPAF[9:4] JD[17:0]— — E— ) TTS_STAT[3:0] er LT ERR o8 FDP W,
T gLlA WARN y> IN_RD_WARN4 LDMBDAV/[14:0 _ LTF_ERR
BUF W, OSTAT[15:0] | pMBDAV([14:0 ¥ DMBDAV[14:0] wen WEN o T WE
GbE T wPAF [ Bo wamns ENDOTEVENT | STATUSISLOL - pMBCNT[3:0 DMBCNTI[3:0] REm—KBIT o e
IN RD WARNI3:0 DAQ WAIT EﬁDO\f\/'i/IENT CTRL[15:0 CTRLIN[15:0] OEDATA—OEDATA o mOK e
DATA RDY SOFT RST | A0 WAL STARTBusy WEN_DAT START OETRAIL—OETRAIL ENDOFEVENT
mOATARDY g ] i A -
IN_RD WARN[4.0 ERALSO] ' BUSY— < 1NG WARN OEHDRI3 L WEN_DAT CRO[40 I~ 0] "
mLAPUSH o ERA[15:0] LINfSIN67WARNTI OEHDR[3:1] CRC[14:0 Lgur SRSt i * PRST
L1A POP ERBI15:0] ERBI15:0 R T 1A warN Inc. PWOn, ARST & TTC SoftRST Fiber Inputs frozen until ~9BX after Reset is gone {> OPAD ‘
BiAwT & [15:0] L1A_WARI OBUE.. .« NimQT
= ERC[15:0] = BRD_DAV[B:OT @SOFTRST _ peesi™ OSOFTRST D ‘ @SYNCRST peei™ OSYNCRST orAD ‘ g M RST  poes MRST s ‘
e | £rc15:0] BRD_DAV[3:0( | — —— i L ooor
THE OHIO STATE UNIVERSITY [TITLE DDU Control BYJRG PARENT PAGE 1 PROJECT D785C
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Controller Logic bATE ) FICE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 4-12-2007_11:45 DDUCNTRL .1




c [

PaNO_LIVE FIBER STATUS24

STATUS[31:0]

I
Lep mopbes BUFEL6
E

OPAD16

= CRC_ERR STATUSO STATUS[15:0] SOUT[17:2] LAO_[15:0] OBUF16_33LO_[15:O]
PgSTUCK DAT BE: . | > olis0]
.7L1A r a5 L1A_ERROR BUF STATUS1 STATUS[31:16] E
P STATUS26 FIBER_ERR BUF STATUS2 . CLK40 ’—y\L LAO_16 rae?0_16 oD ‘ LA pin3
BgFIRSTDAT_ERF8YsratUsz7 i B F = Laore L Goor
L SUF m DDU_SYNC ERR STATUS3 .
BUF 2 CLK LAO 17 raeed?0_17 0 | LA pin2
b LCFEB.CNT ERR staruses J| mMULTLXMIT ERR statuss P RX & Sp\-N.d Err types LED_MODEQ L gure LGBur
B9 LDMB_CRC_OK u'RG_CRCERR  [<BF sTATUS5 Ws  was CriticalDataErr :LEDMODEZ BUFELS LED_MODEQ
BUF
PgLCFEBLIERR  <Worarysy Jf wTIMEOUT STATUS6 gp mOFIBER BRR m-ED_MODES SHO_CLKS FD16 LED_MODES = LED_MODE4 BUFE5
b LovLr DAY, ERe araruss gLOST_IN DATA [BY STATUS? P wasAPAF cryy sy LED_MODEL STATUS[31:16] [os S10UT[17:2] LA1 [15:0] o LED_MODES LED MODEX .
= — BUF LED_MODEL
BUF gLOST_IN_EVENT statuss fis nff w w LED oMODE9 L/[. CTDATA EXISTS Loot tEB; -
BUF BUFF OVEL ORS 2 D2BUSY LDo2
DU DLL ERR gDMB_ERR STATUSY s g 3 oETRAIL [ [ oETRAILH Bl . -LGOODFW o TED3 ™
.ETH DLL_ERR DL-_ERR ST STATUSIORE . Return to Norgno " [oETRAIL+ LED4
oot mislgn Filled @rFPo- o1 T-ERROR [ sTATUSI o FD16 : " [oeraaiag wiEDMODES - W e LeDS
- R - BUF . o CE Q@ LED MODE12 MOREDATA LDO05
o NEAR_FULL staTusL2 i LDMBDAVII5.0] aCLK Lo ol :ﬁ\ LED MODETY
SINGLE_WARNING [<&% staTUs13 52 | Lovmoavs on Ty J A LED1
* . N =3l RST m LED_MODE7? mD3RST_LWC LD41 -
SCAovfl just sets thig SINGLE_ERROR <& statusia fle ' | pmeDAV(14:0] LED MODEL w2l T o 6BIT ERROR -
- L —— 2 gD3LWC LD LD42 LED2 -
CRITICAL _ERRORK&U staTusis Be BUFE16 Bo CRC_ERR & 1f
" BUF '7TMB ERR ors  gD3CHECK CR LD43 LED3 -
M B,
was L1A_FF..g TRG L1ERR STATUSL6 8 s LAO_[15:0] o ALCT ERR mD2CRC OK LDa4 LED4
m TRG_WCERR [<BUF STATUS17 e \/\/ put 4 highest bits inside FERR V V/ Bl OMB ERR ) SINGERR g g D3ECE LD5 BUFElzlEDS =
BUF [ INV
was TRG_CRCERR..g ALCT_ERR STATUSIS B .. BUF4 s B LOST_IN_EVENT LED_MODE!

TMB ERR 8UF gTATUS19 s LOADKILLF[19:16] FERR[15:12] g0 IN EVENT pEDMODEL €
was TRG_ERR..g TMB_| > Lep mMober BUFE16 By LA ERROR OEHDR[z:1] MOEAUT Lb10 LEDO
aDAQ_READY DAQ_READY STATUS20 it [ oxod DFERRI[15:0] LAl [15:0] Bg!NSING g OEHDR1 WY on LEDIL

WV DAQ WAIT _[FBY sTaTuszi i 4 fill by FIFO FERR[3:0] | — FDC ks OEHDR2 IV ppe LED2
m'NCTRL_ERR BUF STATUS22 B @SINGERR | ol _SING_ERRg OEHDR3 W, ipws Bj LED3
CLK
aSPWD_ERROR [<BUF STATUS?23 |8 B LED WODEL &
m LED_MODE1 e
FM M Sta'[US blt deﬁnitionSBUF FIFODAV[3:0] BUF4 TREN OUT[74] [REN GUTII5A] FD16 Lep mopbe2 BUFE16 mCLK L. GKBIT LED4
- : E . CLR
. = _ UF4 [ . DLREN_OUT[15:0] LA1 [15:0] RST BO! OEDATA LED5
0: BUSY = NotREADY NRDY[30] o i T asa w= D4 16E "WEN_DAT LEDS6 5
: - =
1: Warning/NearFULL MIOREDATA LREN OUT2 LREN OUTI30] wooeo |, bo| LED_MODEO o OETRAIL LED7
2: Lost Sync, need SyncReset mLWAIT CRENOUTES . me LED MODEL
. HardR GOODLW UF [REN OUT14 4 fill by FIFO AL Dl f——— UFE5
3: Error, need HardReset M FIFODONE |<6UF [REN OUTES . LED_MODE2 LED_MODE2 &
IPAD4PD UF4 3 = Ur TREN OUTES ol Onlv LAS free: " 0z | _LED_MODE2 g w LED MODE2 ¢
RDCTRLOSTAT[:!% — %D})TRLOSTAT[S:O} BUF Yy . none MODE[7:0] s bs | LED_MODES o 4OE HOR LED1
> RD_CTRLOSTAT3 IN_RD_ERRO none have LA _1 free b4 | _LED_MODE4 o LDODATA LED2
RD_CTRLOSTAT2 [<BYF IN RD_SYNCO LED MODES5 OEDATA LED3
assume IN—RD—FULL = Lost Sync RD_CTRLOSTATL [<BYF |N RD_wARNO o LED MODE6 - .NEXT EIFO LED4 -
IPAD4PD 1BUF4_33 BUF START D6 " =
RDCTRLISTAT: Ig’] —“RD_CTRLISTAT[3:0] RD_CTRLOSTATO IN_RD_BUSY0 RST_BOE o7 | _LED_MODE7 o JENDOFEVENT LED5S
> RD_CTRL1STAT3 [<BYF |\ RD_ERRL RST OETRAIL+3 WE 5 |_LED_MODES NV BYUFES
RD_CTRLISTAT2 [<BYF IN_RD_syNC1 OR2 WE LED MODE9 wEDMODES e
BUF FDCE D9 CRITICAL_ERROR LD31 LEDl
RD_CTRLISTATL IN_RD_WARNL ETH XLIM OR2B1 510 |_LED_MODE10, ] LED? u
SpY EVT u SINGLE_ERROR LD32
IPAD4PD RDCTRLZSTAT[&%UF4—3%D_CTRLZSTAT[3ZO] RD CTRLISTATO [<BYF |\ RD BUSYL :GBE KEEP EVT § : GBE_STOP b Q SPY EVL OWE o LED MODE11L I;NGLE I o LED3 u
> RD_CTRL2STAT3 [<BYF |y RD_ERR2 P~ .7START cE WE p12 | LED_MODE12 = LED4 -
|
RD_CTRL2STAT2 [<BYF N RD_sync2 CLK c OR2 512 | LED_MODEI13 mNEAR FULL LD34 LEDS ]
— | =ER MODELYy
RD_CTRL2STAT1 BUF IN_RD_WARN2 RST CLR HMODE 14 LED MODE14. .7OEFOK i LD35 |
[ L I— - .
IPAD4PD RDCTRL3STAT[Z!.%UF4—3%D7CTRL3STAT[3:O] RD_cTRL25TATO [<BYF In RD BUSY2 W c ois| LED_MODE15, o LED1 pwoet"LED1 o |ACT
> RD CTRL3STATS [<BYF IN RD ERR3 MODE? LED2 Koesue*ED2 D 7
RD_CTRL3STAT2 [<BYF N RD_syNC3 LED6 woest“LEDB AC20 Anozez LED3 Kosuel ED3
RD_CTRL3STATL [<BYF N RD WARNS LED7 osurED7 DDU DLL ERR .77LED4 SeurLEDA orap | AAS
. BUF 1, rp bUSYS ®ED0 kemsLEDO AB20 ETH_DLL_ERR DLL_ERROR " CED5 <owrLEDS o 0 |AAL9
RD_CTRLASTATO — IN_RI = o AB7 0 .,.- orap | AA20
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A
B
[
C
[
)

INT[63:0]
. FD16CE LED_MODE9
INT MO
[63:48] - DINT[63:48] — EBUFE]-G lGBITFFDE7 EBUFE16
8 }7 - Qus0] [63:48] LAl_[l5;0] TOMM(15:0] LAO_[15ZO] LED MODES
mCK e " 16BI B 5 LED_MODE14
- CR TFEMM[E:OI LAL [15:0] LED_MODE9 EN_GOODDAT
— . @ E
Ell DGOLDDAT ;
: FD16CE LED_MODE9 ' = T LA0 16 LApin3
INT p
[47:32] [, DINT[47:32] FD16 BUFE16 g | LAO 16 LApin3  LED_MODES oRt CLK e Lo =
P — ol159] o[s0] INT[47:32] LAO_[15:0] \E_’\TFE u LED MODEL2 = s LAO 17 L.A pin2
aok Lo Q[15:0] > = .CLK625 LAO 17 LA pin2  LED_MODEI3 " BUFE
CLR oK e Leore u LED_MODE1 7WENOUT
RST L SR4ACE o D2WE £ LA LA
WC_LD gl L) 016 pin3
FD1 LED_MODES e DLW
lNT[3116] 6CE DINT . FD16 BUFE16 ! @ e | SR4CE ©® CLK e Bure L )
D[15:0] [31-16] DDINT[31: E ° Q1 t— mCOLDDAT GOLDDAT . 2= LAO 17 LA pin2
g o ool pls0] _ [31:16] LAL [15:0] S b——ce o2 | D3LWC LD o e T s < |__DGOLDDA], Sore =
meK Ne e > - .% ¢ B — %) Q @
et cR e b 2 \};m s }T ce o2 | D3GOLDDAT
FD e ST
. FD16CE LED MODES NEAR .RST—C;LR
INT[15:0] . DINT[15:0] FD16 DDIN EBUFE].G .ﬁ o 0 NEAR_FUL SINGLEER FD
¢ }7 ce e e Qls0] i LAO—[]'S:O] oLk nSINGLEERROR Q LS_ERR
CTS e DMB_ERR SINGLE_ERRO
CLR .CLX FD .CL [ OR2
RST R
g DDU_LOST SYNC |
0 o|DDU_SYNC ERR CRITICA FD
aCRITICALERROR |
DOJ63: FD16CE LED_MODE13 ¢ o DMB_CRIT_ERR CRITICAL_ERRO
[63:48] DDOJ63: FD16 BUFE16 = e
D[15:0] . [63:48] DDDOI[63:48] E led_m13 SRACE oR2
8 [15:0 : e
> }7 CE ! LAl_[lS,O] -M sLI QO DLFIFO MT B SRACE SRACE
meK e n - uUsy s R
g o1 | DDLFIFO T o =VE|
RST S }CT cE oz | DDDLFIFO_MT o | o] D2BUSYG S QO — D2WE
vopra FRLCE TS S e S T o
. ] D[15:0] DDO[4732] FD16 D EBUFE]'G led m13 (LA — o ar B mCLK b
3 }7 Q15 D[15:0] DDO[47:32] LAOQ [lS'Oi & ‘}—1 RST ar B
g | cCE Qus0] > =L T SRACE SRACE Y
- CLR B w RSTLWE 1, o | PRST_LWCy gOEDATA |, ol WE SR4CE
DOI31: FD16CE LED_MODE12 g1 1o O DaRsT 3 o N
[31:16] D[15:0] DDO[31:16] FD16 BUFE16  |ed m12 g mCLK | CE | DIRSTLWCy = }TCE qo|DSOEDATA L ¢ | o [ DZWEN g
g — outs0] D[15:0] . DDDOJ[31:16] — ] LAL [15:01 9 ar B R L Rl > ‘.% CCE Q2
meK N ans B - &l MOl BUFE4 sI— MODE? 2 ar O[T
CLR [ S o nMODE? o & . &1t I
RST g } ™70 LEDO LED_MODEY
%‘ | INV u LED_MODE11
. FD16 LED_MODEI12 2 ' ™z LED1 = LED067_DEF
DO[15:0] 1., cE DDO[15:0 FD16 BUFE16 5l 0¥tz LED2 SR4 LD MODEI g SOVETHING a0 )
o ! i ] D[15:0] DDDO[]_SO] E |ed_m12 14 } W wm LED3 . ENDO! CE LED_MODEL
8 }T L oo as : LAO_[15:O] NV B wENDOFEVENT | | ol \ors gDLL_ERROR
B——)cC 2 TEPA
cLR oK e &1} 74 LED4 g — @ L64BIT_ER
RST g | NV - S cE | D3EOEL - _ERR LDE?
L i e N SN
E OHIO STATE UNIVERSITY g iy & T
L = &l
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A B C

D
-0PBUF16 . OPAD16
m LED_MODE4 ) EN_ERR LED_MODE4 —_—I‘A:I'—[]'S'OP > _3'31—[15'0]
w LED-MODES BUFEL6 BAD TRIG ® 1 LA0 16 LApin3
o E = = **k*k*%x oLAL 162l 16 5% | LA pin3
DERA[15:0] - DDERA[15:0] LAO_[15:0] CLK E_TBUFE LA pin2 L-Geur p
Quso) Qs LED_MODES " %;ELAO . wSCLK '>Mtﬂ1_17 o> | LA pin2
] FD OBUF
[ SN [ SN w LED_MODE? B LTRG_TRAIL DLTRG_TRA
EN_ERR OR2 I E f =0 o PLIRG TRA
= BUFE16 [DCRC_CNT_ERR o DCRC_CNT_ERR LA0_16 LA pin3 BUEES
E
ERB[15:0] DDERBJ[15:0] LAL [15:0] " o «CLK “ 17" LA0 17 LApin2 mbe gLED_MODES €
= 50 - =& aRST_LWC LD61 LED1 -
SOMETHING_BAD BAD_TRIG '~ BAD_TRIG FD TRG_ERR Los2 LED2
moK e meK Lo [ ] D Q W u [ LED3 l
.ENiTRGERR BUFE16 .LGOODFW D 0 D2GOODFW LD63 CED4 -
.CLK c .LTRG TRAIL LD64 -
ERC[15:0] DDERC[15:0] E LAO_[15:0] K e gRG_TRAIL_DONE LD65 LED5 .
LED MODES L1ANJ[31:0] FD16 LED MODEQ EBUFE16 R BUFE5
L1AN[15:0] S20UT[17:2] LAQ_[15:0] e F—
> .DRSTﬁLWC LD141 LED1 n
XMIT_ERR[15:0] gOLWC LD LD12 LED2
mOLTRG TRAIL LD143 LED3 -
LeD Mopeo BUFE1L6 DLSECOND_HD LD14s LED4 |
) ) E ] wDGOLDDAT LD14s LEDS |
L1AN[31:16] S30UT[17:2] LA1 [15:0]
FDCE : BUFE4
IDMB _FULLI3:0 L_IDMB_FULR1 r?ol\:ni Etltl— | REAL_DMB_FULL wtED MODELl e~
% D Q —SPWD— ERAOR — = ] e e mGOLDDAT| | o DGOLDDAT, @ SOFTRST LD110 LEDO -
g TIMEOUT-ERAGy NANDA ce 0 BXR g INMTO WY, o LED1 o
LTRG_TRAIL-ERs oK e s AND3BL OSTAT[15:0] FDCE meK e = u a RST WV LED2
ERA[15:0] RSt ERB[15:0]  gDCC_LNK _RDY 2@ osTATO [ ED gEVONTRST <OV 1ous LED3
LTF SIG o QOFIFOMT <0V osrary It wREAL DMB_FUL T 5 o/ VALID_DMB_FULL g Pas BUEE4
: LTF ERR @F ERAL = LOSTﬁINfDATé was ETH XLIM....W BUF  OSTAT? T ce LSECOND HDR | ° DLSECOND_HDRg .LEDfMODEll 3
gEND_TIMEOUT BUF  con gVALID_DMB_FULLI-TNEW'erey e -  FFi1 BUF ostats BT e e g LIA LD LED4 o
START TIMEOUT __P<BUF __ERA3 BAD_FW B BUF CLR CLK BCO NV pus LEDS
.TRGITRAIL DONE KBUF cons B RSTDAT ERR 5 aSLINK READYEO osTAT4 MT RST =——c :7P — W Lo LEDG :
BAD_TRG_TR B LFF IV osTATs BT SR4CE —
m_TRG_ERR %E ERAS :BAD*CTRL*WORD o IDAQ war ko oerare SRACE aM_RST W Lo LED7
w_CRC ERR ERAG LLONE_WORD B DAS OVEL o LGO0DLW | (| | WCRCCNTERR |, o — NV
CRC_CNT ERR [<BYUF  grar L_IDMB_FULL P--New L Q OSTATT_ NP DDGOODLW, Q DCRC_CNT_ER EN WENOUT_& LA 16
“END LSCA OVFL B BUF L E——— D2WEN
CFEBs ICFg:R(E:Ng:RR % Exs XTRA_2ND_HDR T gLOFIBER ERR ostats P8 |——ce l— g }W ce Q2 — *kkk = LBore .
NEAR PO v XTRA _1ST_HOR i wLOFIFO_MT gué ostars fllr mCEK e Q3 = h O = EN’WENOUT%VO ENMERSYT ¢
“NEW’gglN_SING WARN ERALD m i QLETHXLIM KOV ostatio lle por o RACE 2 SRACE sl LAL 16
BUF | [FAC1 E— '
- EQE = er ez m?ND_HDR IST 5 uCBITOVFL %7 ostaru Jo REN_TRUE RRENCED |, — FDC .
L1A WARN éﬁ ErAz3 aLDDU_DLL_ERR 3 gLSLINK_READY [ ostatiz fir " s ® I OREN TRUE ol .M(ﬁ > o {-DMB TIMEOUT,
.MULT L1A ERR UF __ ERAl4 - DMB ERR B = LLFF %VO OSTAT13 P o o 38 cE ® DDRENOE-0 - CE
DMB_TIMEOUT—80F LOST_IN_EVENT B LDAQ WAIT B ostatis fp s o e > 1oLk | mCK b
ANEWE ERA15 [ CLK c ol — B Dc Q3 CIR
b LDMB_TIMECU BUF BUFF_OVFL [BUF ostatis e CLR CLR
CRTCALERR £y s - w5 T SRACE wS——T sRacE =
LCRC[14:0 LED_MODE7 = BFE16 CHECK_CRC| | 0l — m CRC_OK s 0| _D2CRC_OK FDCE
LCRC[15:0] E LAO_[15:0] ol ol 64BIT_ERR! b o|L64BIT ERR o
> § }7 - o2 |_DSCHECK_CRG g } . @l -
o wCLK L o mCLK o — T
ol CLR CLR CLR
%‘ | }—‘ % | }7 RST
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A I B c I D

REF DCM OFD 33 1 DCM
CK625IN [~ CK625 CK_REF ~_ CLK®625 CLK-625 |, ORCLK - CLKIN40 ~_ CKIN40 | . we | CKA40 CLK40
IPAD TVCHOST CLKIN CLko Q| OPAD ‘ IPAD | e
%UFGCLKBE L Bure INV 1BUFG CLK40
B————— cikrs CLKIG—— LOC=BUFGMUX2S B ckes CLkeg——  LOC=BUFGMUX3P
CK125
——{ osseN cLKis—— vee B . ——  ossen cLris——
o] — FDC_1 BufGs, Top: 7P.6S.5P.4S/3P.2S.1P.0S .
wol CK 125 1 CKI125 | o o [ETH DLL ERR Bottom: 7S.6P.5S.4P/3S.2P.1S.0P ot —
BUFG
CLkaxis—— LOC=BUFGMUX0S g | OFDDR_33_F24 CLkaxis——
si—
ckov—— DLL_LOCK3~.. 4/2 loads: cukov——
CLR %) PRE IRCLKO
CLKFX—— o DO Q OPAD CLKFX——
RST_EOE > 9 - F16 ok; Slow16 may be better...
156 MHz
[T — §l— o1 . OFDDR 33 F16 [T —
LOCKED - tocxel DLL_LOCK3 {>O DLL LOCKg 8 . EY E 0 o RST 40 | o ‘ocred LOCKED . LOCKED g
INV CLK156 oads:
starustzofilll [ISLLAS LN Vo) PRE IRCLKL starusrofill
2‘ romcome .CLK156 CLKI56-0 |, §m Do Q %GP F— STARTUP_WAIT=FALSE
g CLKDV_DIVIDE=4.0 z 156 MH CLKDV_DIVIDE=4.0
g STARTUP_WAIT=FALSE NwV____ CLR ol b1 Z g CLKOUT_PHASE_SHIFT=FIXED
& lf—— run - SRACE gDLL_LOCK? g o« & lf——— s PHASES
—> PSCLK PSDONE—— > CLK156 >C0 —> PSCLK PSDONEF——
Q
o }7 SLI Q0 —— CLK156-1 .
e ICLK156 CLK1SE-L by PHASE_SHIFT=10  <--- DeltaT = N*Period/256 = N*98ps, 10ns max
CLK_FEEDBACK=""1X"" DDU DLL LoCH ol — ”“Vm CLR CLK_FEEDBACK=""1X"" FD
= B—————CE @— — IDE=1
AR TP v=e aCLK Lo o |_PWR-ON-RST, PWR-ON-RST o KB MOLTIPLY=4 mCLK78 |, o | _FBCK OUT
CLKOUT_PHASE_SHIFT=""NONE"" |OB=TRUE
DFS_FREQUENCY_MODE=" CLR INV DFS_FREQUENCY_MODE=""LOW""
>_FREQ il ©
DLL_FREQUENCY_MODE=" EN FDCE g;;_;%%%tig.rchgﬁggDE Lo K156 .
SS_MODE=""NONE"" Lvomosss ! = [ ]
BUTiYJ:YCLEJ:ORRECTION TRUE™ IPAD1PU RDYINO ouE RDYleO DDU RDY o o SYSTEM RDY. DUTY_CYCLE_CORRECTION=""TRUE"" 78 MHZ
PHASE_SHIFT=0 RDYIN1 WE:. RDY_INL — . =
- IPAD1IPU = DDU_INIT_DONE =16'HC080
ELKIN DIVIDE By 5 "FALSE™ IPADIPU RDYIN2 [BWE: RDY_IN2 CLK & Eﬁ%\? R[;VJBEl BY_2=""FALSE™ 1 load:
&y ST wowss “CKFB_OUT
FDC P T T 'SYSTEM_SYNCHRONOUS IBUFSYSTEM RDY AND4B3 B———)cC or ?Eﬁ'ﬂ%ﬁ%ﬂo 'SYSTEM_SYNCHRONOUS' BUF X
= !
LFF-FB | LLFF ) LFEFE u bCM USER2 SUM_RD_BUSY BREF was Slow 12mA: 8mA adds 0.5ns delay
e o [ wm CKFB_IN oo CKFB | . wo | GCK78 ~_ CLK o NOR? wesckinge I~ CLK156 o 6mA adds ~1ns more
%UFG CLK %FG TNM_NET=CLKO IBUFGDS BUFG
mCK N ;. 78 MHz =) cus cLiog— LOC=BUFGMUXTS 78 NMHzZ LOC=BUFGMUX4S
| ossen o
et ad— USERL FDC 1 FD CLK78 has 3 load
FDC OFIFO MT GCK156 ™~ 2CLK 156 MHz CLK78 CLK78 as 0ads to:
OFIFOFB .7LOFIF6 T > OFIFO-FB. “ L Burc TNMiNET:FCL.K D Q —P-DDU DLL ER o~ D Q S||nk' OutFIFO WCLK’
" CLK2X180—— LOC=BUFGMUX1S
’ ) OR2 cuoy— LLCKED DDU_DLL_LOCK pCLKIS6 | FPGA ckFB
DLL_LOCK2 P ar
CLK CLKFX——
= ¢ LOC=SLICE_X0Y78
o o s e ROT-ECE o OFDDRCPE_33 FD_1 2 loads:
o Gl rr woaey DEL_LOCKZ DLL_LOCKZ g &l ~ 2loads: gCLK78 |, o
FDC OFIBER_ER sarusro il " OETRAIL+2 o PRE FIFO_CLK2g ©OBUF
OFIBER-FB .LOFIBER ERR OFIBER-FB g — 2 ” ¢ CLK156 78 MHz
- " PSINCDEC S = S| Z
D Q E : C‘[AK?)L%’}’V}-‘:/A\ISL_ZQI_FE:FIXED oz S‘ =0 B VCCSIink, OutFIFO WCLK
ore &l PRASESHIFT0 <. DeltaT = N*Period/256 = N*50ps, 10ns max 8 —ce FDC 1
e e b wso psponel g 2CLK D o 2CLK2 |, .
INV
o CLR 2CLK [, n o o ILDDU_DLL _ERR
FDCE CLK_FEEDBACK=""1X"" 2 OFDDRCPE_33 DLL_LOCK2
CLKDV_DIVIDE=2.0 Sl }—‘ - DDU DLL LOCK
SLINK_READY LSLINK_READY CLKFX_DIVIDE=1 2 loads: RCLKA & WCLKB B—————(OC (4
" f ° ¢ " crmmnr 8 o " ofFFOCLKg o OFDDRCPE_33 2 OFDDRCPE_33
o DO
CE DFS_FREQUENCY_MODE=""LOW"" > ol ° 51 }—‘ ~ 2 loads: EY }—\ ~— 2 loads: .RST—‘
mot b DLL HEQUENCY HEoELow- e : :
CLR DU'FY_CYC[E_CORRECTION:""TRUE"" § }7 CE §0}7 DO Q @—M. §O}7 DO Q M‘ 156 MHZ
RST = 2CLK > O 2CLKO beo z2 - B o1
- FACTOR =16'HC080 INV
DDU_Ready for FMM; BUSY==RST with pull-up (extEfiaide o7 z-rase- oz 82K e J R— J —
i - DESKEW_ADJUST=' YSTEM_SYNCHRONOUg—Eﬁ CLR 2CLK 2CLK1 2CLK 2CLK3
Add LoadConst & BUSY logic for DMB/TMB/etc. latereui reriop=o0 DLL_LOCK2 . "W aeLk [ '—MXO
JTAG Reset is like SyncRst a L Ba L
ARST is like SoftRst, add load const later DLL_LOCK2 DLL_LOCK2
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A c | D

SBDATA SB_DAT, CBA4CE
1PAD roours_KBF 15 ourom SLINK _WT_EN enables DCC/SLINK WAIT and CFEB_DAVLCT checking from DMB —
IPAD o Q0 —
IPAD TDOUT1 VWJH TD. OUTl ‘ IPAD1PD INSL\’;"\};!‘,‘T EN {%J;”;STLINK WI-:I—E;E‘: u o l— AND3B1 FDC
\PAD TDSTRB 1B e TD STRByg SRACE EL2 ﬁ ELIM CLR ETH LIM_CLR
Bl 9 LETHLIM Q2 b Q
. S P Q LETH LIM ETH_XLIM-ig EL3
DCC FULL is no use; better for DCC to send "FPGA ProgramDone/Ready" ETH LIM st i @ LK
signal, then DDU Stops on DCC ~PAF mgnal. aETHLM L o TN cFo — S
Was like SLINK,|[ rapieu STOP_ DATA go DCC_STOPDAT ETH_LIM CLR ETH Liv RST CLR g }(:LiK CcE @— m—=—pc T ETH_ONT RST
now is DCC IPAD1PD LINK READWBUE INv 33 DCC_LNK_RDY DCC WAIT RST —pc CLR @ R B True for 1 clock™MA»
~FF or ~PAF? 1BUF SLINK_WT_EN o2 AND281 RST
MODE7 0 ETH_XLIM-1
mMODE7 g ETH_CNT_CLR OR3B1
E ETH_XLIM-1 Page 18
S-Link Ready [ waowo ILDOWN .BL“.:S"!’_INK R'IZ;ADY "& LK AT DAQ WAIT @ ETH LIM \ O\ ETH_CNT RST OUT_UNIT
S-Link ~Full IPADIPU ILFF SI_:_NK TN FDCE . .M DO[650] m Ei;% RXP
IBUFINV. S =R RS20 or? aETH XLID? o o LETH XLIN m BP_OKO :;Z‘
ILRLO LRLO AND3B1 OUT_UN|T DO[31 0] ERROR—TXPO
IPADIPD ST u CE m RXP1 ! _
IPAD1PD ILRLL e LRLL g [ SN RXNL ol WE e I:: TXNO %
DD ILRL2 BUF | RL2 . N.L. CLR m }w::: T ILOCTTXEN RX_IN[31
RROR— DO[31:0
PADID ILRL3 BU RIS g wDCC_LNK_RDY DAQ.READY RST DO[63:32] > v ERROR wDLL LOCK2 Loy [ —
ILSFO BUF LsFo SLINK READY > ™ DIN[3L:0] ™ LRXDL NL.
= WE ™ RXERO
IPADIPD P ] orRz Page 16 B———TXEN 3 RX_ERROR— 2= @
IPAD1PD ILSFL > i LSFL g N.L. OUT_GBE .DLLiLOCKZ brxrsT DO[3L:0] Loadless
IPAD1PD ILSF2 SRS [ pap ) RXPGBE Ly, LRXON ° Rx Data
PADIFD ILSF3 IBUF | SF3 - o RXN GBE [\ & ReFsEL ...monitor
ST . FOK GBE [ ol RX_ERROR——~ == o m CKINIS6  pooo) Rx Status?
TX[l?O] TXP GBE ol }TBREQ
MAXDELAY=5NS——— xouTkral TX: TXN_GBE 2‘ ReF SEL ...monitor CLK CCLLKK
Try MaxDelay=5ns here? mDLL LOCKS b oor ™ B_IN[15:0 o] © CKIN156 - Rx Status? BosT
ry Maxbelay=ons here? —_— G [15:0] i SYSTIMRST ROV
RST FDP — & 1——~——PBrer2 @SYSTEM RDY — 7]
L LrRxp\-CB_RXDVg N.L. .7(2:?_LKK PCLK
WE PRE UWEN rwe"OUWEN rx_errod CB_RXER g B ClK
D Q {>OBUF TNM=OUTDAT OPAD ‘ - Loadless [ HAE] N DY
= Rx Data @SYSTEM_RDY
o |, 10B=TRUE gwﬂ{‘CPE_% monitor - RST FPP = RST FPP
Rx Status? T e <«OUCTRI
PRE ! KBIT PRE K-BIT PRE UCTRL [~ “OUCTRL
FDCE g fF———w o2 m K625 0 Q ° 0 [ rmouToar<__0PA0_|
= FF+1 &I———np1 = REF EDC I0B=TRUE
= o Q——m g o .CLK625 % .DAQ WAIT mCLK ¢ MRS c
mlFOK GBE e > T ook GT_RST DAQ_WAIT-FB LDAQ_WAIT
B=""bc0 L FST_rov b .
e 2CLK E 2CLK gDLL LOCK3 7] OR2 2 ... FEDKit Reset?
CLR TNV Cc1 CLR LOC=SLICE_X0YO0:SLICE_X33Y39 Sl SLINK_RESET
RST RST o
Q
FDCE w5l ——— Now g
z
GBIT_OVFL Xl a—
LFOK_GBE mfF o Q BUFF_OVFL g
SoBITOVEL | )CEEVLEM LOVEL FDCE BUFE4 g
e e orR2 g MODE? E gl
AND2B1 N CLR .BUFFﬁCRIT b Q LOVFL n § P70 TPO - &1 }7
LOVFL OVFL ENB TP1 o s
[ CE 9 TP71
TP2 o | TPO TP_42
. FDCE NV a L. BUEE4 mDDREN_TRUE s 3 o2 TP2 - o OPAD
FF_ BUFF CRIT DAO OVFL CLR LED MODE6 E DDGOODLW TP3 4 u LIS el OPAD
W ° o[ AV . RST " "8 TP TP3 Ll B OPAD
DAQOVFL_ENBY - — TP1 BUFE4 > BUFE4 s neeR u
— CLK ] m mLED MODE3 E MODE7 E B OPAD
X ' ¢ ar TRG_ERR TP2 % i OBUF
L u — — CLK o
AND2B1 AT o mLTRG_TRAIL TP3 o ] TPl 8 s TPS o = . S 3 OPAD
Push Button Rese} ~ IPAD1PU ARSTIN e AR : ARST mCOU DLL ERR TP2 m 76 TP6 ] Tps.i GBUF ' 1o g >0
VME System Reset  IPAD1PU ISYSRST IBSCFMES, SYSRST ‘ - L64BIT_ERR TP3 = > T i = OPAD
1BUF NAND2
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IPAD16 |N[15:0]BUF16_3BIN[15:0] FIBERLED
1[15:0] - MODES. FOK_GBE ]
IPAD1PD IN16 e DINLE DIN[17:0 S ESOKK ;;a:: 35
) : MODE4 GBIT_DAV
PADIFD IN17 'B‘:fm“ DIN17 [ . ] LED GBE c .7BCLI< RXOV o\ ed
16=BOE """ MODE? CK125 LAO 16 FBLINK  Lors
- AND281 = P = . W FBLINK OFOK  ~_ ™ * FOKOUT
17=EOE E_“BUFE CLK Lk FOK_LED | o OPAD ‘
CLK625 LAO_17 " O80F 1o Fp LED
Page 21. LBure . » RST T v ieg GBI DAV [ OPAD ‘
DIN[17:0] [ ETHCNTRL OBUF to FP LED
" - OFIFO_MT I DIN[17:0] FTC
GbE "Out FIFO" is 0.5 MBytes (65536 words) S
IDT72V72100: 65536X72, S0 just use ~HALF TX[L7:16] w BCLCEN o —BLNKy
NoDelay is Default for IBUFs: OFIBER ER FOK_GBE OFIFO NOTRDY g vt KINLO] .
FOK_GBE GBE_RDY REN vewosss
IPAD1PD OFIBER OK D {RVO B DbLL Locks } = FIBEROK ree—REN.__p OREN orr0 | e e
IPADLPD OPAE | g PAE GT RST . °°%F CLR
OFAE 1BUF PAE PAF AND2 [ AL VIS vy vy 3 GTRST———""® CC16CE .RST_[
IPAD1PU e {>O L mPAE BAF LED[5:1] SRL16E
PADIPU OHALE BF  mArg nFF - LO[5:1|— E— Qrso) SRL16E
oo - BCLK
IPAD1PD OFULL lBLi:nm FF u MODE[70] TPOUT[7:0— § CE CEo b [ —
|PADIPU OEMPTY 'BU’F __OFIFO_MT {>O OFIFO_MT g IS \IODE[7:0] LAO []_50] Ok e TC BCLK EN | ¢ Q INT_BCLK D
BUF 1 FDCE TSTOUT[15:0 = RST CLR SCLK m BCLKEN | o ol BCLK D o-BClK g
RCE " § f——no [ RS INV
>
.FOK GBE D Q LFOK_GBE n B § AL § a0
s RST [ mRENg g }7 N g }7 At
mCLK c mCLK625 | >g o
CLR ETH_XLIMI14——IETH LIM ol }7 A3 S }7 A2
2 nEIE s GBIT_DAV g |
mLIANO GBE PRESCALEL g gib—— T RST | Busy 2212 g @INIT=0000" e a3
:tiizﬁl) EBUF GBE PRESCALE? LOC=SLICE_X0Y0:SLICE_X33Y39 @INIT="0000"
AND2
L1AN[2:0] FDSCE
ﬂg WARN EB[7:0] [orr0) WARN MON[15:8
AND3_BUS o Q[7:0]
L1AN[3:0] GBE PRESCALE3 mDDU_WARN WARN_MON7 80R2 s }CT CE
@OMB_FMM WARN _[S8UF WARN_MON6 SYSTEM_RDY, L
) AND4_BUS PAF_ERR BUF  WARN_MONS5
LIAN[4:0] = =
1732 IN_RD_WARN4 " WARN_MON4
AND5_BUS B
LLAN[6:0] - BUF4
GBE_PRESCALE4 - M8_1E
ANDT B No lelt§ 4700
. - GBE_PRESCALE1 -
L1AN[9:0] GBE PRESCALES 1/2 gGBE PRESCALEL o1 | L1A L_1ST_L1A LIST LIA
1/4 gGBE PRESCALE2 oz | '—t o Q Ped
ANDIO 1/16 gGBE_PRESCALE3 ps GBE KEEP EVT CLK =
ﬁLlAN[H'O] ) 1/128 gGBE PRESCALE4 o e, e
1/8192 1/1024 gGBE_PRESCALE5 ps =RST
AND13_BUS
. - GBE_PRESCALEG
LIAN[14:0] GBE PRESCALES 1/32768 wGBE PRESCALEG o5
All Stop g o7 |
ANDISBUS  WMEL" [ ADID INPRSCL_SELO GBE_PRSCL_SELO so
ME2* " PADIPD INPRSCL_SEL1 [IBUFGBE PRSCL_SEL1 s
MEZ* [ pADID INPRSCL_SEL2 [<BUFGBE PRSCL_SEL2
BUF o
o
>
THE OHIO STATE UNIVERSITY e DDU Control RGO 1 proet D785C
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A I B | C [ D

Soft Reset ALL: ~0x23 (35 CMD bus is inverted, but NOT on DCC! ***Un-inverted at IBUFs for use with DCC, DDUCTtrl ver22+
CCMDI5:0] o< —0x1C (28d£o) Endian” to CCB_CSR?, then cmd gets right-shifted 2 bits and inverted!
feitos DCC VME 0x7000 in software to VME == 0070 to CCB == ~0x1C on cmd bus==0x23! ]
owima comps use w/ FDC s Start Data Taking: ~0x39 (57dec) = 0x06
comos WY, cous "\ CCB_SOFTRST | o[ IN_SOFT_RST m COMDA | FDCE FDC
cempz [NV, compe : Ceyny
e cukan | CCMD & L1A get inverted for TF cﬁif@%%o o[ Rece sTaRT |, o| ccB_sTARE
B—— CE
I RST SOFT ReT Board IDs 1,2,3  we=ey u LK u CLK0L
AND7 gLl ] - CCMD0 | CLR CLR
wNSOFTRST |o, o SOFTRYftRST for min. 25ns before MRST (which lasts 37.5 ns min.) RST AU o cART RS CLE L —
. o then SoftRST continues another 12.5ns min. R CCB_START
Thna” % msrsorrast Hold it for SCLK FDR in VME_Ctrl ) )SOFTRST - sorrast g
i SRI16RE R i RST
gRST_SOFT_RST NIR IR o NIR#0 R .@M-
HOLDRST ; - o
Stop Data Taking: ~0x38 (56dec Foec 0x07
m O 9 CCB_STOP
0 FDCE A o
PWR-ON-RST "0t i CEVDS | CCB_STOPDATA RCCB_STOP
ANDY SYNCRST O FRST g oo comps |- ¢ s
TF CRATE FDC Fp VDL | e @RCCB_START ——
} \/\ CCB_EVCNTRST o|_REVCNTRST | o/ EVCNTRST . “BUT’EVCNTRST /oo | nore compo e
BUSD_[ e RS0 LoelF” aos  gRCCB_STOP_RST
XOR2
CLK40 CLK40 _
KILL_CMD_BUS - ‘¢ ar . ¢ == BCO code: ~0x3E (62dec) = 0x01
mEVCNTRSTY ™\ REVCNT_RST T - CCMD4 | FDRE REXR Do
RSt / m- VDS > CCB_BCO 5 o ;ﬁ = {>OB;;;3~=«BCOOUT OPAD
wccvs o Fiber Inputs frozen until ~9BX after Reset is gom&™-  CCMDE_| ore
CCMDl
s | Sync_Reset ]L]L ~0x3C (60dec) = 0x03 o  CLKA0 |
ccwvDa aRST L R
— AND6 RBCO_RST T
- CCVD3 \ CCB_SYNCRST b ° SYNC_CMD SYNC RST .BCO )
i SOV | s @—' g | °“OFDDR 33 F16 s, OFDDR 33 FI6 s, OFDDR 33 F16
- CCMD1 ccmDL c OR2 < © ©
=) e W G gl ——w " o mes Bf o ™ o e gl " ere
AND7 4 zZ 4
SR4RE Stops TTC L1ﬁEVRst/Eﬁ(R in F%]ke II;/[Otdl v do thi ‘Z‘ ot z Lo o z Lo ot 40 MHz
CE o CE o CE
mSYNC RST | | ol— . MOgES L1AMZAD;<EE7 KlLLeCMvan override, but why do thg P;cuuo o | s }Tm Lo s }7&”0 "
- 3%@ ‘ E (- CLKa00 CLK40 CLK40-1 CLK40 CLK402
9 e Zi RST_SYNC_RST AND2B1 -~ R @  en %VO pet CLR %\C/> L an
s " aLOCKED aLOCKED
m CLKA0 L, . e CFEB_Cal| 2:0]: ~0x2Db, Za 29 (43, 42, %ﬂ—‘ OFD 33 1
wRST_SYNC RST 1 oomps —F()D)éél4, 15, 1 6 FD%]L , 22(1@0) GVME L1AY N LI1A | ofL1AOUT Tr craTE mILL CMD BUS Anpze BXR
mCCMDE CCB_CFEB_CAL CFEB_CAL w AN Kekee s s WD—.
mCCMD3 \ CCB_CFEBCAL | 0 R E— Q OR3 CLK4Q Le BUSL UF RBUSL
[— @ CCMD2 | m CCMD6 | cLKao |, o2 XOR2
@M m CLK40 | = LR AAwas OBUF-FAST12
ANDS CLR IFD 33 .TF CRATE » SYNC_HOLD, L1AIN n CCMD6
CFEB_CAL LA N LA LA cvp CCMD6 .
RST e | ) Yore poweon sy eovoEa “CMD_STROBE"
z CAL TRG DISABL ok Lo |PAD7PD BUS[8:2] o o TF_CRATE CCMDI6:0] _
RST RST_CFEB CAL B **
|BUF7 INV33
THE OHIO STATE UNIVERSITY? e DDU CCB Command Decode F ‘]R(_?,PARENTPAGE 1 Fro=et D785C
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A I B I c D

16BITER INRD BUSVI30] SUM_RD_BUSY
—— > P L1A AF IN_RD_BUSY4-L VME-FPGA ORs these with DONE bits
DXFFF mxenowema OBUFLS wxermg  OPAD1S SLD_EN ORBUS DDU_ERROR IN_RD_BUSY4 i
> T molomoep) SO o DDU_BUSY [~ _“DDURMMO ;.|
poLD_EN oK wSYSTEM_RDY DDU_INITIALIZING DDU_LOST SYNC BBUF
16BIT0 010 puisgis@BUF16_330iuse) OPADL6 o Loaoeo ) . " FBPE & svc vowo © \ AnD3E2 ore
0x000Q > ousol OR2 e NAND3B1
° PAF_ERR
ID_SHIFT1 FDCE o T 4——-SYNC HOLD = ) EXTERNAL_AF
o D OK Hard Reset mDMB_FMM_WARN IN RD WARNIA: DDU_WARN y\NMQDU'FMMl oPrD
TF_CRATE-1 o o TF CRATE B CE o ; Page 28 LGBUF
ora D LD m LK e - MULTLXMIT ERR 1 INRD_GYNC ERR  PgCFEB LIA ERR ORS_1 need L1 Throttle
ID_SHIFT[6:2] AND281 i e m FIBERERR 2 IN.RQ_SYNC4  PgMULT L1A ERR Y\ ™\ SYNC FAILURE e
[FESLAS NS TIMEOUT 5 = , DDU_LOST_syNs._“BDUFMM2 oPAD
CLR - FF ERR N RD SYNC[4:0 LoBUF
OR5_BUS NIR SR16CE @ LOST_IN_DATA 4 IN_RD_ERR4g  InMemErr or ExtFIFOfull™AM oqy RS 1 need Sync RST
N DMB_CRIT_ERR s L1A-FIFOfull or InRdCtrl Lost Sync A"
= = |N RD ERR[4:0 “BDU
- ID_SHIFT[0:15] gl 7|  gDDU DLL ERRy e DDU_ERROR %UEOQDUFMM3 e |
SEN6 o SEN ID eueal d Add Crti.Err here, but Not FULL? ors sus need Hard RST
"VMEE" L~ ce STUCK_DA . . - \
- SCLK
Load Ki e “DetamanldStates (during rst, prog & config)
lst..Load KillCh NIR &= ] DDU-FMM Error Condition definitions (in_rd_err4)
2nd: Load BoardID EDC ID_SHIFT[15:0] FD16CE 1) control word bit error OR filler added multiple times DDU BUSY =HI
BOARD_ID[15:0] 2) DMB fiby hange OR DMB Live register changed; InCtrl di hto VME/FMM also used? T
- o VEHD hests h  ONE L s i o eI s ) iy RO (yme3) = HI
B——0D Q ID LD 3) DDU timeout for Control or InCtrl FPGA was set, NOT a detected DMB timeout -
‘ IPAD1PU AUIS;IEDS"EN {> SLD_EN u m c 4) extra/bad/missing Hdr/Tr word, Trg Trail or Lone word; DDU is lost due to corrupted data stream SENlN (Sen5) = H|
IBUF . "
SCLK 2 ——)cC 5) a specified CSC has TrgTrailErr/DAV-LCTerr/DMBtimeout detected _
= ¢ R AND28L IR CLR 6) extra data is stuck in a FIFO (InCtrl or on-board); maybe a Sync Error? SENG (VmEZ) = HlI
NJR 7)v\{f}f)rDrﬁ))u]E;I;g‘Efn;gb::‘l(ijl:(:gloréa:loyri"es‘ixtReq‘d"ermr. .although it may cause problems TXEN[140] = Hl (LOW True)
SR16CE FDC JPWRONRST RDYIN[2:0] = HI (Low True)
: plomo [, o|mome w VST DCC_LinkRDY = HI (Low True)
TN SLD_EN -
)_| — -
SENS' K5 e ) o kSO DCC_StopDAT = HI (Low True)
mSCLK OR2 0 [ —— FDPE
[ wwo SCLKIN N, RAWSCLK [~ SCLK S(D EN ¢ ar b Loapep AN0#E2 S
R Locfsﬁr{ap&ss o NIR Lo cL SER LD DONE o SER LD RDY P 5 Rpy OPAD ‘
= NJR m/D_LOADED Q L Soor "VMET"
OR2 FDC DDU_DLL_LOCK cE
TE CRATE-1 M2_1 FDPE AND2 -‘SCLK
1% m LOADKILLFI9 Do | o KILL CH19 ."“R—‘ SDL0AD |, o S0 _LoADED ==—pc LeD mope11 BUFE16
TECRATEL o1 = .
PRE SD_LD INRD_SYNC_E : LAO_[15:0]
IR FDP b FKILL19 o m SL_DEBUG[15:0] _[15:
oo KILLISLD ce ’ m e IN RD_SYNC[3:0 INRD_SYNGER FDCE nRDY_IN2 St DEBUGO
m LOADKILLF19 | PRE | LLOADKILLF19 scik |, b L LR %—W —p Q 2SLD_EN BUF s DEBUGL
LOADKILLF19 OR4_BUS CLKf CE . SER LD ROY BUF 5| DEBUG2
wSCLK e XOR? ~MAp19 Low disables DMB checks for TF compatibility (if b15 is High) m=—=——pc DAQ_READY 8UF sL DEBUG3
or2 COMP16 CLR =PAQ
LOADKILLF[15:0] INRD_QYNC _El C_COD! RST BUF
LOADKILLF[14:0] Al15:0] FD Lep_mope™ BUFEL6 pSEN_ID SL_DEBUG4
- E BUF
¢ |_KILLE LD KILLELD | o LKILLE LD+ g ID_SHIFT[0:15] LA1_[15:0] w2 LD SL_DEBUGS
LOADKILLF[19:0] NV — ID_LOADED BUF s DEBUG6
LLOADKILLF[15:0] BUFE16 = O
seuk |, LED_MODE!1 E mDAQ_WAIT SL_DEBUG?
- . BUF
SD_SHIFT(0:15] LAL_[15:0] wSLINK_READY SL_DEBUGS
LFF BUF sL_DEBUGY
NOR FD16PE =
MUX2_16B SEN FaLpen) OBUF1S 14 OPAD1S wDCC_LNK RDY[<BY 51 pEBUG10
- FDC AND2B1 KILL_CH[15:0] D[15:0]pRE FKILL[15:0] > DCC STOPDAT KBYF s pEBUGLL
LOADKILLF[15:0 QU15:0) KILLF LD+1 ¥ L =
o 10505(150] = v . KILL LD Qus0] tR FD3PE SEN [~ sL pEsuGI
- +
R 115051151 ° S #SCLK LOADKILLF[18:16] 507 7 FKILL[15:16] e e
SEN+1 L =
RS mSCLK ¢ SOP3BIA 8 }7 mSD_LOoADED [<BF s DEBUG14
Q
g }7@ " CLr mSCLK | gExXTstor <8 i pEBUGEs
BUF
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 CTRLI2 LWAIT g LED MODELS
 CTRL15 <BUF L FIFODONE JD[17:0] = e
®F  FD D16 L LAO_16 -
E \/BUFE
mCTRLL 5 o LDOFW:+2 17 LAO 17
Lo "
meK b Lep mopels BUFEL6
E
JD[15:0] LAO0_[15:0]
UFE4
wLED_MODEI5 ¢
mFIRST DAT LA1 0 -
mFIRST_HDR LAl 1 -
mLSECOND_HDR LAL 2 -
.STAT CODE LAl 3 n
UFE4
LED_MODEI15 &
wCGOLDDAT LAl 4 -
@FIRSTDAT ERR LAl 5 -
m2ND_HDR 15T LAl 6 -
mLVB15 LAl 7 -
BUFE4
LED_MODEI5 ¢
wCOLDDAT LAl 8 -
LDOFW+2 LAl 9 -
mLGOODFW LAl 10 -
gOLFIFO_MT LAl 11
UFE4
IFD4BUS FD4CEBUS WLEDMODE £ 1D
BUFE16 IPAD4PD REALFMM[3:0] TTS_STAT[3:0] u MOREDATA LAL 13 u
FD16 LED_ MODEI0 E  LINLIERR -
BUF4 BUFSTAT[15:0] BSOUT[15:0] LAQ_[15:0] Monitor Real_FMM? LA ERROR LAl 14 _
FFULL[3:0] BUFSTAT[3:0] [ > m CLK | SINGLE ERROR LAl 15 |
BUF6 .
IN 0 BUFSTAT[9:4] D16 LeD Mopelo BUFE16
E
mfF-ERR BUFSTAT10 BUF4 BSTAT[15:0] BSOUT([31:16] LAL [15:0]
.DAQ?WAH' BUF BUFSTAT11 BSTAT[3:0]
mPAF_ERR BUF BUFSTAT12 LED MODEL0 EBUFE4
L1A_WARN BUF BUFSTAT13 BSTAT[7:4] | — =
:NEAR FULL BUF BUFSTAT14 = II?*?IiIi tggg LED_MODE15 EBUFE4
LINFERR [<BUF BUFSTAT15 BSTAT[13:8] = SYSTEM_RDY LEDO
= ooF g TTS_STAT2 LED2 = “eo1 ™
LED3 wLOCKED .
m'N_RD_ERR4 ™~ BSTAT14 .——;TTS STAT3 .DLLﬁLOCKZ LED2 .
aDOMBLIVE ERR <2 BSTATI5 LED MODEI0 ¢ UFE4 aDLL_LOCK3 LED3
e aDDU_WARN Lo10s LED4 BUFE4
g Dpu_LosT syne KUY iows LED5 = gtED MODEIS €
aDDU_BUSY W o106 LED6 . mPDU_DLL_ERR LED4
gDDU_ERROR KW, iy LED7 o mETH DLL_ERR LEDS
1 mSDOK | LED6
m 100K LED7 -
[TITLE BY PARENT PAGE PROJECT
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RXERI0=—F0—FEND3I0=—FENDIT 0 1TWI0—1I"W——=NODAT

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

|._x
I
|
M
l
=
>

c I D

DAT[11:0]BUF12 | 1AN[11:0]

L1AN[15:0]

DAT[12:0] BUFI3pouT[12:0]

Use these busses for CFEB CRC and Special Word checks--> > LLAN[23.16]
FD4CENeXt1o-last word on DAT - 04T DAT[30:18] BUF13 poUT[25:13] .
Lw 5 0 (E\(SBOODLW -codes) - FDATS NODAT Bl3
2 o | " oLcoonLwit § ROATE | O DATlE3G PO SpouTiss2a) )
5‘%0% 0 l | OLGOODLWa QN L e DAT[66:54] BUF13 pouT[51:39] 4 * 13-bit SCA data bus
é‘ ows |, o3| OLGOODLWZ o R NANDA FDCE . > . DOUT[51:0]
LREN_TRUE EVT_L1ERR LEVT_L1ER Q .
e LIAMISATCH1 0 o LEVI LIERRg 2 ADD4_BUS  yse NEW DMB logic here (old LIAN was [51:40] & [31:20])
B—Cc GOOD_L1A+1 CLK CE
= RST SoP3 B———cC CLR
Lowest 36 RDAT bits synched to falling edge of CLK wRSTBOE 77" FDCE e
IFDDR36C (next-to-last word bits) EVT_MLIE| 5 o [LEVT MLIERR o mOADFDAV. | o
IN[35:0] RDAT[71:0] comes with E-codes of last DMB only, - N.L. CLK
' OEFOK followed by C-codes CLK RST_EOE
Troams [y T L " st
aRST  — 71— ; oRzB1
LLLREN[sO] LEXT STOP SET_LFIFO_EMPTY
AND3B1 PATH_L1ER[3:0] RST TG
LIRS L1ERRORS[3:0 PREV PATH LIER M4E_BUS FDS
In_ML1A done on p.3b [5:0] P e WCGE2F[3:0] oo [ — .
“FILL Flag" L2DMB_RD[14:0] oL : 130] o FIFO_ EMPTY| o LFIFO_EMPTY _ 11
RX_ERR g — PREV_L1ER[14:0] PREV_CSC_L1ER FOE B0 s e synched w/DoFW+1,2
iz S RXERL g N CSC_L1ER[14:0] D - - o mCLK L.
DAT[15:0] Blﬁ OUT[15:0] - 15AND2 oR1s
2, DCNT3
DAT[33:18] 816 OUT[31:16] OUE: EEE ooz B o EVT_CNT[23:0] DMBLIVE ERR
BUF16 o BUF oo COMP16 mLINFERR N\ FIBER_ERR -
DAT[51:36] =~ OUT[47:32] OCL)JUTT[SE.O] — DCNTO EVT_CNT[15:0] - D FIFO_CHG
FEND appears | DAT[69:54] BUF16 ouT[63:48] [ outse . iNLiERR - comp_Evo L1A_MISMATCH| | o [LIAMISMATCH+1_ ORs
atend: . > L8ur CB16CE L1AN[15:0] COMP_EV1
S\/C\)/g;ert':g/ee DATL BUFOFENDU . Sﬁt f(l)(rj fti)rst|2 E-codes from esach DMB JIL=Va=iy 1) B1150) - wCLK | EMPTYE[3:0 ONE_NOT_MT
DATS3 LD_FENRIshould be always zero TART ) > .
PREV_PATH_L1ER BUF %”&51. g CLK | _ ORABUS e
EVCNTRST " EVT_CNT[23:16] WCGE2F[3:0] FIFO_RDY eI AR XN
ACC_MLIERR RST RST_GVCNT ATl EE—— VCGEZF[3:0]  CMPTYISO
£ FDCE (IR EHe — MTIN[3:0] DATA_READY DATAROY
o : L1AN[23:16] SYS_RDY IN_RDY ' NOT_READY——NOTRDY__ g
SoP4 = . - . .—t D Q — IN_RDY N ONE_RDY -
ﬁD B MULTLIAERR, cE ceo o ce I ONERON RDY[3:0l N |
— CLK : - . L.
AND2 m!NMLIA ERR uCLK R Valid E-Code detected B W—WN[&O] ROYI30 NRDY[3:0
ors alid E-Code detecte RST . NOTRDY[3:0
FDCE I — FENDO 'W‘ e | FFIN[3:0] LFoKTz0l— muaai30l
MULTL1AERR ML1A ERR GOLDDAT FOK[3:0] [
'—E ° o ————— & L1A ERROR DMB_END | o |DMB_END+1 W FIBEROK[3:0] MT[N]%
CE CSC_L1ERR X

DMB_END=DMBEND E ERRP;O]
.CL c aTMBERR DMB_L1ERR CLK =Ecode Page 4 FERR[3:0 .
RST oR @ALCTERR m LIA MISMATCH FDCE sop4 = ¢ ar START TIMEOUT EPAF[3:0

B————————START_TIMEOUT  FPAF[3:0
AND382 DOFW+2

OR3 D Q .R’ST—I FFUL[3:0 FFULL[3:0
GOLDDAT GOOD_(L:]LAK CE END—TIMEOUT PAF_ERR
[P L LA

B————————"END TIMEOUT par grrOR—PAFERR g

' RST
AND2 AT SEOKI3:017 DSOME FIBERS_OK[~.., NO_LIVE FIBERS, w o RST FF ERRORFTERR g
(exclude DMB_Err case?) w-RST-BOE L W m O Dok FIBER_CHANGE FIFO_CHG o
THE OHIO STATE UNIVERSITY "™ DDU Input FIFO Control TR 2 R D785C
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iy

A [ B [ C [ MAFE RLIS rne
- Wi DOO
Note that DONE means Last FIFO_REN is done!,DONE UseesPOP forSndard FIFO. LFOKI3I0)_ovg [ ] oerox
f -1 N\ >\ _RST_DONE ° Q -
Use LFF and SLINK_READY to delay START of next eyent? =% > .
FDC n e
NONE_LIVE_GO DO EVENT uENDEVT wDO_EVENT|, Q BUSY RST T
e A BUSY GOT_L1A o —
LEXT_STOP . o 1= - at means gOOa data on DAT bus
DATA_RDY e ANDZE1 CLK CLK synched w/DoFW+2
soms CB4CEBUS NoR3 RST START BT e B s ¥oc
FIFOCNT[3:0] m RST_DONE T = RST_EOCE T . LREN_TRUE GOLDDAT-1 GOLDDAT.
W ce Hold off this Reset until EndOfEvent fejects end C-codes.-->a RENOE | )220 e "
)| AND2B1
AND2 mCK e RsT_DONE FDPE STRST E wCLK i o
e
RST_EOE DOFW p_— sE [ Rst RST_START gRST_DON
—1p Q LK LEXT STOP FD4PE
Use as POP for FWFT FIFQ? pSTART N\ N\ rockn | nCE e ore RoT Synetied wiGoodoat
FDC Earliest START @ OETRAIL+4 2O Lo RST DONE o LLREN[310]V4_BY$ REN[3:0]
ENDOFEVENT | o ENDEVT RST EOE OR3
RST = REN TOGGLF‘ 5“’<} REN_TOGGLE FOACEBUS
CLK OE for current Fiber Memory Adr
¢ CLR o SOP3B2B SynChed w/DoFW+1 LLLREN[?)O]
RST . MUX2_4B_INV - synched w/GoodDat+
i START D SRACEBUS ReN_DATA[3:0] 3.0-logic-step delay GBI
START Go sui 1oBustzl SEraA RsT_DONE FD4PE
RST_BOE START FOE_REN[3:0] RE[3:0] o
RST START o made 1.1ns Q0] 11BUS[3:0] Q30 LREN[3:0]
:@%3% - =D s page 8 Tt ] OBUEAF RENFIFO[30]OPAD4BUS
oR2 WAIT I# c . mRENFIFO EN |- 9 s CLK cE TNM:ESN:E%G”S a— [ - ] o[3:0]
RET301 FDC 2 1-Iogic—sngﬁBaelay wRST_DONE]
RE[3:0] RE_TRUE LRE_TRUE RE[3:0]
o QLRETRUE FDCE Page 27 WAIT LWAIT
FOE_REN3 BENT2-N] o Q——— &
NAND4 CLK DODATA DO_LAST FIFO | o DONE DATA REN[30]
= CLK
CLR AND2 CLK CE B—)C R
RST_DONE .
] B0 e 4.0-logic-step delay RST
) ) mRST_DONE o 4SOP3B30R2 FOE_REN[3:0] FAST10B1
~LRENI = L{ ~GE2i + (~EDGE.~GE3I) + ~REI } INV4_BRESE REN[3:0) OBURAF FOE[3:0]OPAD4BUS el
_ : FAST : FIFODAV/[3:0] Page|7 b
w NODAT NOT_NO_DATA SR4ACE_R q O v B20] WAIT
MAXDELAY=1.8NS a |
BUF mREN_TRUE \ MOREDATA U REN_DATA[3:0] DODATA o ° .
aOEFOK DOFW+1 . T . 1.1-logic-step delay
o e Taue | S0P g LCTDATA EXISTS e SR4CE
CLK
LREN_TRUE AND2 B—pc . .
FDP mEREN_TRY SRice 4RST.ECE cLr ORa_BUS _DONE DATADY\ DONE-2| | ® IIDDO(I)\IEIIE _ENDoFEVENT NE%
FOE REN3 o e .w w o] DOFW <<~ Goes Lowon Last LREN Tre. § ——ee Z: pone+1 o SR4CE N.Lowr
FOE_REN3 >
AND2BL CLK P ol DOFWA L S e e om BB FIFO FDCE nCLKSe oo | DONERZ_, oo | DONES3
B——)c FIFO RD DOFW+2 <<--- Inside FPGA == GoldDat. CLR DONE+4
mfFORD | o @ o BeginData: DODATA oRet RST QL
CLK DOFW+3 eginData: o Q REN_DAT & 8 b——ce @l
mRST_DQRIE e CLR @ DOFW+4 START D CE M. > CLK
- aRST_EOE . — oLk | s . ¢ ar ¢
. DOFW+4 AND281 FDC RST_DON - mtFIFODONG 7 e 12405 T
wDOFW3 | DOFW+1 56 HOR of hor T E— DONE=CTRLS ---> LDONE ---> OETRAIL-2 --> OETRAIL-1 ---> OETRAIL=EQ
ngwf END_OF_FW - o o VE DR o DoData goes true at least 3 cycles after Do_HDR FDCE TRAIL ©
CLK + - ) 2 g
AT DOFW+4 ~AThe Last FW just got latched in!™~_ cik S0 DoData and Do_HDR do NOT overlap!! wPONEL o ce | e
pRSTDONE 7 " Followed by 4 NotGoodData cycles oL The first GoodData comes 3 clocks AFTER the last DoHdmPONE*L N
o L) = = CLKL i,
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A I B C D
: . ouT63 ouT47 0UTI5 ouT31
Check for DMB Error Word and conS|stenc¥. T T P - e ]
ANYORALL MAP L B sa— ERRO _M———— ERRL _B—— ERR2 _E—=—"— ERR3
£ " 0UT60 ouT44 ouT12 ouT28
Ry e uT62 0UT46 ouT14 0UT30
ERR1 ANy —ANYDMBERR _g LREN TRUE =0 - - B
L] B1 ALL__ALLDMBERR =8 o | RENOEL AND4B1 AND4B1 AND4B1 AND4BL
ERR2 B2 E—— u OEFOK 2 u LW g
| va— ALLDMBERR- N FDONE_SHDW-1 »
ERR3 NOTALL—————— = mFOONE |, w LOW means FIFO REN+OE are unconditionally Enabled
” Page 10A AND2 RST FDPE
] reocxovFDONE & RENOE-0 in-time with LGoodL W, next-to-last word (E-codes) on DAT RENOEL oRE RENOED
- . . timed w/LgoodLW; LastWord is out of FIFO if it wasn't Empt :Di ° MAXDELAY=19NS
Check consistency of the four "Special Word" bits: FDCE . nexttolastword clocked in| o2 e made 0.3ns
ANYORALL synched w/GoodDat LW FDONE-1 FDONE - ¢
oUTI5 RXERO LREN TRUE o Q vee
g OUTS sP3_ANY OLD_RX_ERR FDONECE FDC
ouT31 AN RXER1 cE
. Bl ERR AND2 LEND_TIMEOUT
ALL— CLK FIFODONE LFIFODONE
o OUT47 82 3 ER ORuE|L L Flag" FDONE e S 5 o -
ouT63 NoTALL-_SPS-ERg RENOE-0 FDONE RST
R L X 2-|0%IC-Ste delay LREN TRUE LEND TIMEOUT LREN_TRUE oLk
ncecGoniDel v e o FIFOdone set at E-codeDone & LRENtrugMA, rsr -
SP1_ERR - RST
SPWD_ERR OR2
SP2_ERR - n n ]| 1
or | PNYORALL o5 ERR ERR A FIFO ends at 1st false "LFIFO_EMPTY" after "LGoodL W
B0 e ; . s :
outo | ANY— LREN TRUE N ODEL FDC I!:I\II:D)(C)(IZ\(I)EE indicates "LGoodLW" was received: waiting for the final NotEmpty word from FIF(
ouT46 ALL— :iDi o o -C- .
" outes | Noraul  SP2ERR wFEROECL S n o T > Switch FIFOs after next good word!
0UT62 B3 AND2
M n
s L > "RENOE-0" holds REN enabled until "FDONE" goes false
RST FDCE 20RMOREP synched w/GoodDat+1
ORALL FD4RE FDCE N TIME% 5 o[IN_TIME OUT ,  OUT15 50 synched w/GoodDat EDC
OUTI3 o alUT39 Do Qo | IN_STAT8 m!N_SING WAPT o o [ LIN_SING WARN .CLK ce - gzli; B1 VB15 R . LVB15
0UT29 X ANY— Iﬁ D1 Q oK cE e .WBZ »ORMORE VBIT15
0UT45 82 o B e L Q2 B e m RST ECE e 2-logic-step delay wCK . or
m QUT6L B3 noTALl—SPLERG — o3 @ RST_EOE ANDCOM RsT
g }T ce FORCOM T
L i S
RST_INSTAT S Page 10
m RSLINSTAL ] vee 6o [T2O0RMOREP 20RMOREP
ANYORALL ouT15 0 ouT13 50
T2 g, AN FD12CE outst | wOU29 |
pOUT28 o [ FBIN_STAT[11:0] LIN_STAT[11:0] oUT47 ouUT45
oUTa4 ALL— IN_STAT[11:0 B2 vB15, WOUT® g | VBI3
WBZ NOTALLSPOERR g g - g . o OUTE3 g3 ZORMORE———® _ ouTel g3 ZORMORE———=
>
B——pB3 synched w/GoodDat IN_STAT9 BUIN MLIA ERR o g CLK | LN STATS[ LINFERR mCOLDDAT |\ 5eom mCOLDDAT |\ \5eom
IN_STATI0] BUEN SING WARN. RST %F ORCOM ORCOM
LIN_STAT6 LINSYNC
i
OUT[59:52] FDSRE IN_STATO IN_TIMEOUTy N ||\ sTAT7 <BYF LINHARD - — —
IN_STAT[7:0] | N_STATL SFIN_STUCK g BUF GND 20RMOREP GND 20RMOREP
- IN_STAT2 [<BUF IN_MXMIT LN STATa . LINLIERR ouT14 0 ouT12 50
n P i .
8 e IN_sTATs [BFIN FERR o Lsor B goutn wOUTB
-C- [ b BUF OuUT46 ouUT44
END-C-CODE C CODE stl IN_STAT4 IN_ MEMERR o FDCE W?g »orMora__YB14 WE; 20RMORE VBlZ.
BUF H
RST , IN_STATS BUF|N SING T b o[ LINSING & " o om y— e ocom 2-logic-step delay
sopa IN_STAT6 IN_SYNC g oax |E ORCOM ORCOM
IN_STAT7 [<BYUFIN HARD - L S
BUF
RST_BOE il il
GND GND
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Control Blt List: SRARE

0: Gold Data (Active DMB has REN, OE, notMT, LFOK) s W ol

1: DMB First Word Mode :%37 o

2: Latched Voted Special Bit 12 {2 or more out of 4} o WO e [ COOD-LOMB RD g XMIT_ERR_UPDATE[14:0]

3: LatChed VOted SpeCial Blt 13 {2 or more out of 4} pRSTLVERR 77 FD15CE synched w/GoodDat+2

4: Latched Voted Special Bit 14 {2 or more out of 4} o oM D synched w/GoodDat 1 e )

5: Latched Voted Special Bit 15 {2 or more out of 4} "Stage 2" goK . LoMERoEz

6: Do Header Mode (Header to Output) R RsT EoE 5"

7: Word Count Enable (DDU Header, DMB Data) ’\’W\Event accumulation of valid DMB-path-Xmit errors™/\"

8: End of Event (DONE--->OETrail) PREV XMIT ERR[14: OﬂSBgFTOR o IN_MXMT StaﬁgﬁRR
o!N_TIMEOUT P .IN_MXMIT_PROB

END_TIMEOUT ENDTIME_BUSY, | : | 0] o/ PREV_PATH_XMIT ERR ,,FS'BER ZP,',ATH XMIT_E > 0
RECENTDATA END_TIMEOUT ENDTIME WAIT —— PATH_XMIT_ERR tage Lk ce
sop3 RECENTDAT. - o e

NNNN 1 NNNN\
o FD15CE Watch for multiple DMB-FIFO-path errors on current path RRST 7
PR X MIT ERRO40] XMIT_FB[14:0] PREV_XMIT_ERR[14:0] START -|F—)|MEOUT p FDCE p

XMIT_ERRORS[14:0] ENDOFEVENT | - - .END TIMEOUT TIME OUT o o TIMEOUT _ERR
150R2
ak fo IN_TIME_OUT / B -
RST . . i CLR
AAPermanent accumulation of DMB-path-Xmit errors™AM st
FIFO Done Timeout: 132 usec=5281 is the ]yvorst case per CSC, add about 100 usec w/TMB scope, then SPWD_ERR FDC
. ceiece another *4 for 4 CSCs: 38914 (972 USGC) GOLDDAT VSPWD_ERR DVSPWD_ERR
25ns clock period here TIMEOUT[15:0] N s ANY ° e o ™
LEXT_STOP 2 L Stage 2
W e o TIMEOUT11 EDC FDR FDC AND3 mCLK R
s .M c Tc TIMEOUT12 ENDTIME R LENDTIME END TIMEOUT__ONE ENDTIME | Qwﬁ RST CLR
LNEXT_FIF TIMEOUT15 Q o Q LEND TIMEG .—‘FDC
R, TIMEQUTL CLK40 CLK mCLK | RX _ERR VRX_ERR DVRX_ERR
OoR2 IGOLDDAT {> CTRLO o R G T G e ° as w ° e W‘
RST
.DOFW+2 %: CTRL1 mENDTIVE RST ENDTO RST ( RST o ] AND2 CLK . age
= VB12 {> CTRL2 Kill for Stage2 checks, require FKILL15 ON to disable: LEND_TIMEOUTy RST CLR
BUF OR2 .—‘
= VB13 {> CTRL3 ~Kill_CFEB-—->> riLL1s CTRL13
o VB14 ¥ CTRL4 - FDRE _ synched w/GoodDat+1 FDRE
VB15 @F CTRLS FKILL1S VSPWD_ERR 5 o/ _LVSPWD_ERR w VRX_ERR o o|_LVRX ERR
= T CE "Stage 2" e "Stage 2"
aPO_HDR P~ CTRL6 CLK . hold for DMBend CLK . hold for DMBend
WC_EN for Trail-1, Trail--->> TrAIL_CE S R w DMB_END+1 S R
WC_EN for Trail-2--->> pone-1 pioy wRST LVERR 1 o RST ) RET LVERR I"synched w/GoodDat+1
WC_EN for Headers--->3 po_Hpr <<--—-WCEN for HDR, Data an Traller FDCE o FDC
GOLDDAT mT!ME_OUT M RL12 SPWD_ERR SPWD_ERROR, RX_ERR RX_ERROR
DODATA DO _FIFO_DATA (for SP,TF) FKILL15 CTRL14 SRR, Q = > o RAERRUR g
AND? wDONE OR4 [, CTRL8 ill_DMB--->> ekiLL19 w/SPWDERR e "Stage 2" R 'S 2"
DVSPWD_ERR BUF o LFIFODONE sugme CTRLIS usually load 7ffff forSP g CLK | hold for EOE wCLK o hold for EOE?
DVRX_ERR L6ur CTRL[15:0] RST_BOE = RST_E RST_BOE = RST
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A B I c D

JTAG Instruction Decode e gel32 CHECK 16 o INSTRGDC
________________________________ F4 a0l BTDI F[35:0
OpCode || Function [OpName] = ORCKZ|rcy T0O_LOSTA], o Tl wCLK ik
0 || No Operation [NOOP] STATUS[15:0] ™ e Tog— TP = LsH Page
; FPGdA Reset [toggle] TSTATUS[B:O] ASTATUS[E:O] sHex
Read Current DDU L1A Number (24-bit scaler = — DI = BTD!
3 Check status (capture and shift) [3(2 bits] : w2 e m SEL2 ;EDiz m S e i
4 Check status, low-word [16 bits] wRST Lo aRST Lor gUPDATE (jppaTE
5 || Check status, high-word [16 bits] wSHFT ) sper g SHIFT | oot
6 Output Path Status [16-bits] wSHFT sHIFT 0[7:0]
7a || Check FOK (active input FIFOs) [lowest 4 bits] CHECK_16 TDO_LOSTAT p[7:0
7b L1A Mismatch (FIFO headers) [4-bits] check FIFO-A h gTDO_HISTAT ™\ TDO_XSTAT LOCSSLICE X34VAOSLICE X619 F32
7c Check FIFO Err (active FIFO change) [4 bits] = __pycens mDO_OSTAT P — FDC
. : : TDO_STATUS
7d Stuck Data Errors (input FIFOs) [highest 4-bits] u DRCKZ o1k TDo TDO_OSTAL m'DO_FIFO-A  ors M~ = NON-JTAG-RST NJR
8a || Almost Full FIFOs [lowest 10-bits] check FIFO-B| SSTATUSOL o TDO_FIFO-B % " ° ¢ "
8b || FIFO Empty/GE2 Status [highest 6-bits] e OO XMITERR cLK
9a || Full FIFOs [lowest 10-bits] FIFO Full/MT (raw) " B oo TRAP | ¢ o
* 9b || Raw FIFO Empty [highest 6-bits] B RST L2 TDO_INRD_STAZr: ™= o0 & 1———7 for on-chip use
10 CRC Errors [15-bits] e o B b0 INCTRL |
11a || Lost In Data [lowest 4-bits] check FIFO-C SR BSCAN VIRTEX
11b || Timeout: start [4-bits]
11c Timeout: end-wait [4-bits] TDO_TMBERR nDO_DMBERR_ wroare | UPDATE g
11d Timeout: end-active [highest 4-bits] SYNC_RST FDC 1 :@w swer (—SHIET_g
12 || Data Xmit Errors [15-bits] W o o SYNCRST o m[DOLIEERR RESET |—
13 Check KILL_Register [20 bits] or '128 FILLF S w1DO_OCCMOR ror 210y
ol e et ., oo "o roe .
15 DMB Errors [15'b_|t5] 2‘ [OC=SLICE_X37Y28 .TDO ERA - TDO1 pRE j’>BUFG Loc-aUFGMUNP
16 || TMB Errors [15-hits] ° P : '—%RS\ m_ oo e —SELZ g
17 ALCT Errors [15-bits] or off-chip use 70O _ERB TDO_ERR_BUS | oris | _TDO2 | .. bRCK2 DCKZ{> DRCK2 o
18 Lost In Event [15-bits] 'M'L/ e e
* 19 INRD Status [16-bits] PWR-ON-RST o CHECK15
* 20 || InRD C-code & MxmitErr History [16-bits] aSOFT _RST NON-JTAG-RST FDC F12 e Page 31
e i TG B———DVCENB
* 21 Critical Error Trap Reg. [192 bits] G ARST /7 T SYNC RSTY ™ RRR|, o RST o w DRCK2 o0 TDO_XMITERR,
22 || Error Register A [16-bits] ogFL . JTAGRST / " PREV_XMIT_ERR[14:0] ™9
23 || Error Register B [16-bits] e ors  gCLK | I ———— S TATUS[14:0]
24 || Error Register C [16-bits] for on-chip use o oLR 1T, Y
25 || Read DMB_LIVE [15-bits] Si—— = ELZ ee2 15 il by FIBER
26 || Read P DMB_LIVE [15-bits] w ST or
27 || Read WARN_MON [16-bits] wSHIET | sper
* 28 Max Tim -bi
29 || Seox p:rogrgict’“atz_[éﬁ;]"ts] Page 33 Page 40 Load ZERO to kill readout path
. ; CHECK_24 STAT_MON ONEs are alive KILL_REG
30 Read BX per Orbit [12-bits] aF3 F3 - 13 RD - scLl
31 Toggle CFEB_Cal Auto_L1 [default enable] 52 bvcens g“% F2 aFl4 LD Page 37SCLK
32 Read DDU Board ID [16-bits] m DRCK2 |o 1D TDO_LINUM m DRCK2  |ppeLk TDO| TDO_STATUS = PRCK2 | preLk TDo__TDOKILLF g
33 DDU-only VME_L1A EVT_CNT[23:0] STATUS[31:0] wUPDATE | yppATE LOADKILLF[19:0]
* 34 || Read CSC Board Occupancy scalers (loops for 60 words, 32-bit) | SSSS=——STATUS[23.0] STATUS[31:0] Bl STATUS[19:0 .
'SE%ZITD' DI BTDI IT’\,ID[,IQZO] LOADKILLF[14:0]
.t zn;;z z‘;z .7.% SEL2
L — NJR .
SHIFT | oot LSHET | FLfLFT 20 fill by FIBER
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A [ B [ c [ D

FD10CE LlA# M ismatCh L1A_ERR_UPDATE[3:0]
FFULL[9:0] - FD4CEBUS
3 4fill bB/ FIFO synched w/GoodDat+1 L1ERRORS|[3:0] INSTUCK_FB[3:0]
FFULL[9:8] o ; u CLK | o FDC  guawswarcse L1ERR_LD S—
. F I I FI FO ¢ ar aC00D_L1A || Qm FD4CEBUS
FFULL[7:4] u ! RST e e S 4or2 INSTUCK([3:0]
FFULL[3.0] 10 fill by FIFO JCLK C RST IN_STUCK
aror InStuck * =
DMB_ERR_UPD[14:0] RST
FPAF[9:0]
RST
FPAF[9:4] 100R2 :@M. DMBERR | .
rrarzo]  |PAF FIFO “ DMB Err ="+ good from B-code+4 to
10 fill by FIFO —_— RST E-code+2
. fill by FIBER
CRC_ERR_UPD[14:0 . u CLK |
AL Crit & Sing Err InMemeErr
C RC E rr FD15CE Inc. SCA-Overflow TMB_ERR_UPD[14:0]
fill by FIBER gCRCERR | .
© o w . FDACEBUS
RST
TMB Err v INMXMILErT INMXMIT[3:]
ransition on DMB_END+1 fill by FIBER mECER ) (N MXMIT_PROB K 1°
. A B-C-ERR
STARTIME_ERR_UPDI[3:0] Crit & Sing Err " ¢
- S— : LDMB_RD[14:0] ALCT_ERR_UPD[14:0] o
Tl meOUtS FD4CEBUS ———— LLLREN[3:0]
4 fill by FIFO STARTIME_ERR[3:0]
START_TIMEOUT_ - L Page 31
wALCTERR | CHECK_15
Start 7., ALCT ERR .
RST LIE_ERR_UPD[14:0] =8 bvcens
ENDWAIT_ERR_UPD[3:0] filT by FIBER — e E;ﬁmcm ool _TDO_LIE ERR
FDACEBUS Crit & Sing Err —— ST ATUS[14:0]
ENDWAIT_ERR[3:0 F BTDI |
LOSTINEVT - L SEL2 ;
ENDTIME_WAIT _ L tl E 't CLK wpsr ez fill by FIBER
., _CLK A
End w/wait = OSLINEVL -,
RST fill by FIBER B SHFT
CHECK_15 CHECK_15 CHECK_15
ENDBUSY ERR_UPD[3:0] Fi5 F16 F17
B———DVCENB B———DVCENB B——DVCENB
FD4CEBUS m DRCK2 oo TDO_DMBERR o mwPRCK2 hpe TDO_TMBERR o wPRCK2 jhpe ¢ TDO_ALCTERR
ENDBUSY_ERR([3:0 LDMB_ERR[14:0] ™9 LTMB_ERR[14:0] ™9 LALCT_ERR[14:0 oq
ENDTIME_BUS - ﬁsmws[m:o} ﬁsmws[mo} P__BWSTATUS[M:O].
End w/data == *sez |0 : vl _ =¥ o fill by FIBER
na widata - =22 se2 fill by FIBER =22 se2 fill by FIBER m 2 sl
or InTimeout LLLFOE[3:0] = ST | o ST o = SHIET o
i B> SHFT B> SHFT B> SHFT
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A B c °

I
FDCE FDCE LID_ERR_UPD[3:0]
IN_MEMERR FFERROR FF_ERR STUCKCDATA— STKDAT [ | STUCK_DAT —
FFERR o Q - IN_STUCK FD4CEBUS
or2 ok | or2 ax 1= LID_ERR[3:0]
. ¢ e . ¢ an wSTATUST [ LOSTINDATA |
. RST
FF_ERR R JSTUCK_DAT o I DE‘“F_t uCLK L .
= NV INV Ost n a a RST
IN_FERR_ACC[3:0] 4 fill by FIFO
FD4ACEBUS . .
Page 32 INFERR[3:0] » INFERR[3:0] FERRI30 STUCKERR_UPD[3:0]
B IN_FERR P FD4CEBUS
FI9  lvcens " p EERRIS:OL N wor STUCKERR[3:0]
I n R D EI'I’O rS - DRCKZ ey 1D TRO_INRD_STAL STUCK_DATA -
INSTAT[15:0 CHECK_16 CLK orz
p INTIME[3:0] BUF4 o raraop o STATUS[15:0] C-code Status LLLREN[3:0] StuCkData i G !
BTDI F7 ) RST
INSING[3:0] UF4INSTAT[7:4] SEL2 0! DRCK?2 PVCENE TDO FIFO-A 4 fill by FIFO
P - m ST [EL2 B—"%DRCLK TDg TRO_FIFO-A STUCKERR[3:0] STUCK_ERR[30]
FIFO-A[15:0 _ .
p INSYNC[3:0] INSTAT[L1:8] SHIFT RST LFOK[3:0] BUF4FIFO-A[3:O] 0-A[15:0] STATUS[15:0] '
B> SHFT 4 INSTUCK]J3:0]
° BTDI Page 31
p INHARD[3:0] UF4INSTAT[15:12] L1ERRORS[3:0] FIFO-A74] IWTDl “oR2 CHEgCK 5
CHECK_16 P . : m oot SEL2 CHECK_16 =
F8 DVCENB P —— .MT::FT F9 DVCENB F10 g PVCENB
DRCK2 FFUL DRC TDO_CRCERR
m DRCKZ ey 10d TPO_FIFO-B o sTUCK ERR[3:0] FIFO-A[15:12] =S DRCLK 7D TRO_FFUL o .7R 140 DRCLK Tpg1POLRCERR o
BUF10 FIFO-B[15:0] i Lrruitoo) BUFL0 frutfon STATUS[15:0] %R[‘]STATUS[M:O]
» LEPAF[9:0] FIFO-B[9:0] STATUS[15:0] P [9:0] : p— : = pny
BTDI w 2Pl == 1TDI
+ NRDY([3:0] UF4FIFO-B[13110] SEL2 ;ZI_Z 1 INMT[3:0] BUF4 FFUL[13:10] = SéESL_f_ SEL2 .%SELZ
o LIA_MT FIFO-B14 = RST Lo T g LIAMT FFUL14 = e T e
C-CODE-L1ERR [<BUFFIF0-B15 [l S CHECK_16 g | BUF  FrUL1S B LSHFT B————LSHFT
*NEW* BUF > BUF
FIL__bvcens CHECK_16 CHECK_16 CHECK_16
DRCK2 TDO_FIFO-C
m2"2Re breLk | TDO_FIFO-C
BUF4 FIFO-C[15:0] ™ T2 DVCENS FDZSCKZ PVCENS E)Zi:CKZ pyeEne TDO_ERC
p LID_ERR[3:0] FIFO-C[3:0] poy STATUS[15:0] DRCK2 | oo 1pg TDO_ER . DRCLK 1o TDO_ERB, ERC[:LETDRCLK 10g TDO_ERCy
UF4 =———TDI ERA[15:0] ERBJ[15:0] ) . S[15:0
STARTIME_ERRIS:0] FIFO-ClT4l m SEL2 —— T ATUS[15:0] —— T ATUS[15:0] TATUS[15:0]
P UF4 u RST | - uETD B0 p B0 p
DWAIT_ERR[3:0 FO-C[1L8 RST o! SEL2
-C[15: RST RST
. FIFO-C[1512] SHIFT || e SHIFT | girr wSHIFT | oer
LIN_STAT[9:0] CCODE[9:0] CHECK_16 .
- C-code History Page 29 CHECKT6
F20 F30 -
s0h  qmoceome 4 1w low - Toggle CFEB Cal Trg Disable = prcra [V
CCODE[15:0] ] DRCK2 | prcLK D0 TDO_BXORB gg _ _ g [FRACLALE JISTeTe DO TDO_BRD_ID
BEGIN-C-ERR STATUS[15:0] UPDATE | ppaTE BOARD_ID[15:0]
CCODEL BTDI |, . BX_LIM[11:0] NJR FDP —— T ATUS[15:0]
SEL2 STATUS[11:0] - — — Py
P SUF  ccopEn B —SEL2 B0 1D TOGGLE_CAL _DISABIE  PRe CFEB_CAL_DISABLE = —DI
o RST SEL2 — ° EL2 oo
ND—C—:RUFZ RsT - R SEL2 RST
g w SHIFT | gper 2R Rst F31 |, . e T
 SHIFT " B> SHFT
mvxmitizo) BYF4 ccopepsiz LSHFT
BY PARENT PAGE PROJECT
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- 5 c 1 D
FDC FDT
CHECK 15 CHECK 15 e 33 1, o P38 |, o F3342
F25
=2 DVCENB 25 pycens CLK40 CLK40
LDMBLIVE.i[SI[.);((:JTZ DRCLK 1od TDODMBLIVE w DRCKZ [ ¢ 1od TDO_PDMBLIVE Yo Lo o Lo
. : .—1 .—1
B_STATUS[M:O] wsmwsmm
BTDI
sz |0 2100l F33+1 FDC
IWSELZ I%SELZ F33+2 YMELL o Q VME_L1A u
SHIFET | o o " .
w2 sHeT  SHIFT | et AnpzeL CLK40 |
- Page 22 RST or
aRST  — 3
CSC L1Err <--Bring to VME-JTAG Reg? (CC16CEU_G ' WCGE2F0
— : = FIFOB FULLJ3:

CSC_L1ER_UPD[14:0]
FD15CE

fill by FIBER

made 1.6ns
TNM=FIFOWC

s e o WCGE2F[3:0] INV4_BURCGE2F[3:0]
—>O-_

UPCNTO
CSC_LIERR UPCNTO = o CC16CEU_G FIWC[15: WCGE2F1
.7 - LRENO CECNTO CE CEO y
CLK | 15002 MAXDELAY=06NS FCLK .
CLR INMTO B———)cC TC Q[15:0] MAXDEEAYIZZ.ENS OR15
RST gOOd from 9'C0de+4 to SOP3B2XOR RST_FOWC TNM:E.IISO\?VC. ﬂ54- I n FI FO Shad OW Counte rS i
E-code+2 T UPCNTL |,
INTIME_ERR_UPD[3:0] — oL CECNT1 - o CCI16CEU_G F2wc[1s: WCGE2F2
LREN1 MAXDELAY=0.6NS FCLK R
INMT1 L — T QI15:0] " MAXDELAY=23N$ OR15
RST made 1.9ns
] SOP3B2XOR RST_F1WC TNM=FIFOWC
IN_TIMEOUT ’ . UPCNT2
CE INSYNC_ERR_UPD[3:0] OR?2 m N2
- a CLK | UPCNT2 ot CECNT?2 - CC16CEU_G WCGE2F3
I n R D TI meout LREN2 MAXDELAY=0.6NS FCLK CE CEO
RST [3:0] INSYNC[3:0] INMT2 RST ¢ e QUS0][ " MAXDELAY=23NS ORI15
LLLREN[3:0 RST F2WC made 1.1ns
a/N_SYNC | SOPSB2XOR — TNM=FIFOWC
I RD S E = CLK L. UPCNT3 omet g UPCNT3 | FOWC[15:0] WCGE3FO
nRD Sync Err wo cecnts
LREN3 MAXDELAY=0.6NS FCLK CE CEo
INSING_ERR_UPD[3:0] LLLREN[3:0] INMT3 B be e FHDzoR

RST

FIWC[15:0] D WOGESFL

AND20R14

INHARD_ERR_UPD[3:0] SOP3B2XOR RST_F3WC

FD4CEBUS

FD4CEBUS
INSING[3:0]

.IN SING ce

CLK

INRD Single®

RST

OR2B1 F2WC[15:0] D WOGESF2

JD[17:0]

INHARD[3:0]

AND20R14

F3WC[15:0] [: WOGESF3

40R2
g!N_HARD |

InRD Critical =

SEL1
Error LLLREN[3:0] = AND20R14
wSEL2
CHECK_16 pSHIFT
. wUPDATE
I?CKZDVCENB BT
B——SDRCLK Tpd TDO_WAR ol
. |
\NPARN MONUSL T ATUS[15:0] FDCE . JDspage 28 7002
BTDI ol mCOMP_EVO C-CODE_L1ER . ° C-COl P» D[40 ANY _CMD
COMP_EV: GOOD_L1A
SEL2 seL2 = = o ID[7:0 DRCK1
RST OR3B2 mCLK ¢ [7:0] OR5_1 ™
B ——RST LR mDRCK2
- SHIFT LSHFT RST
[TITLE BY PARENT PAGE PROJECT
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A B = .
SR4CE CHECK_16 CHECK_16 CHECK_16
o “ o | CRIT+L
’ o W‘ IiFZlC 5 DVCENB F2l__hvcens F1 | cens
DRCK DRCK2 .
STATUSIS | ol AND2B1 FD16CE =—"=L2 pRCLK TpgSPO_10 4 FD16CE mE pRCLK TDg-SPO_9 o FD16CE m DRCK2 o) 15g_SDO_8 o
OSTAT[15:0 v TRAP_OSTAT[15:0] FFUL[15:0 TRAP_FFUL[15:0] P
mCLK | O [15:0] : STATUS[15:0] [15:0] STATUS[15:0] : TRAP_FIFO-C[15:0] STATUS[I5:0]
u ST DI TDI ol
SEL2 SEL2 - ELD
RST RST
B> RsT
mSHIFT | sher wSHFET ) gher @ SHIFT 4 et
CHECK_16 CHECK_16 CHECK_16
s bvcens m 2l bvcens w2l pycens
DRCK2 DRCK2 DRCK2
ED16CE "R PRCLK T00-SPO_7 o FD16CE B DRCLK TDg-SPO_6 o ED16CE B2 DROLK TDa_SPO5
-B[15: . TRAP_FIFO-B[15:(] A[15: TRAP_FIFO-A[15:0 TRAP_INSTAT[15:0
FIFO-B[15:0] [pusg oo = L STATUS[15:0] FIFO-A[15:0] |ppi50) oo = o] STATUS[15:0] = ! ]STATUS[lSZO]
w08 1 w07 p, DI
-%sa.z -%saz SEL2
B2 RsT B> RsT RST
ST sher wSHET Y sher w SHIFT | oy
CHECK_16 CHECK_16 CHECK_16
2L Ipvcens =21 pycens =2 bvcens
DRCK2 DRCK2 DRCK2
ED16CE BE DRCLK Tog-SPO_4 4 0 FD16CE =—~"2 DRCLK T00-SPO_3 g FD16CE B—202 DROLK TDgSPO_2
0 } TRAP_CCODE[15: ERCJ15: TRAP_ERC[15:0 ERB[15:0 ] TRAP_ERB[15:0
S > o — T ATUS[15:0] [15:0] fouso i — b TATUS[15:0] [15:0] fops et T ATUS[15:0]
wD05 ipp w04 p DI
SRESL'T' SFL2 = SRESL-T— SEL2 R )
B> RsT B> RsST B2 RsT
SHIFT | ¢\ w SHIFT | e wSHIFT | gy
CHECK_16
CHECK_16 FD32CE - CHECK_16
TRAP_STATUS[31:0] 21
s FZ__pycens DROKZ | roh® =2 bvcens
mDRCK2 | SDO_0
DRCLK
FD16CE u DRCKZ e o -SPO_1 5 TRAPSTATUSELL6] TOO=— M L DRCK2 fpe 100 TDO_TRAP
ERA[15:0] [o . TRAP_ERA[15:0] E— T ATUS[15:0] TRAP_STATUS[15:0]
- STATUS[15:0] SDO 1 I TATUS[15:0]
v L] SDO_0
T;l_z = SRESL-T- PEL2 SEL2 |
z . = - m ST B
v SHIFT | et e BT CHECK 16
B2 SHET w2 SHET
F28
COMPMS8 COMPMS8 -7DRCK2 DVCENB
ST_CNT[11:4] "5 DRCLK Tpo_TDO_TOCNT
:0
BIG_END_TO g or | BIG_START TO g %ﬂmusus:o]
| FD8CE ol BTDI L,
ST_CNT[11:4] [o0 SEL2
_| . ) 870] .
gBIGSTARTTO | . F RST [o;
MAMax time divided by 256 CLKs o CLK Lo AAMax time divided by 16 CLKS mSHIET o
CLR
RST
aye BY PARENT PAGE PROJECT
THE OHIO STATE UNIVERSITY e DDU Critical Error Trap JRG 2 D785C .
DATE FILE
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CsC B@@er @@@Up&ﬂ@& Tracker: 195 f}ib@rg D6 4?@@&1{“5@ each

DPM32X64
WADR[5:0]

MEM_IN[31:0]
Read the 60 28-bit counts for CSC board occupancies, _ o
MEMBOUT[31:0] 4 high Adr bits tell DDUinput, 2 low Adr bits specifiy Board Type:
BOUTI15:0 BFlG JTAG OUT[15:0 Page 40 0=DMB
BUF12 STAgl' MON 1=ALCT
JTAG_ADRO MEMBOUT[27:16 JTAG OUT[27:16 F34 F3 - 2=TMB
LD_JTAGADR JTAG_ADRL 2
mLD_JTAGADR | . BUF4 Sl—F2 —
=T ;E o 1TAG ADR3 Lo ITAGADR JTAG_ADRI[5:2] JTAG OUT[31:28 = DRCK2 | ek b0l TDO_OCCMON 3=CFEB
EL2 }LD_JTAGADR g " " " i I
mSELE o SEE e Tl ra o JTASAON ~~ASend DDUinput# this count is forff JTACOUTISLOL)
RST ., a0 ~MAReset counter to 0 after 59 (60 good addresses) BTDI __|1p,
N R m3EL2Z  IsEl2
; : ; g ADD16 nRST ot
Always add 1 if board is present (use FastCarry input)-->>¢ wSHFT | sHET
. MEM_OUT[15:0]
— SR16CLRE .
lGBITQBBITCONST[lS:O] MEM_IN[lS'O]
DMBDAV[15.0] st
D[15:0] 16AND2_1
SHFTDAV[15:0] CARRY_ADD ADD16
Q15:0]
» SHFT_LD L SHFTDAVO .
~MAONly operate on CSCs with DAV for the event; 16BIT0 g irconstpis) MEM_INCIS1:16] MEM_IN[31:16]
SHFT CE - - :
R skip non-DAYV addresses, but wait for CSCs w/DAV 0x0000
" 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 o
so Read on EVEN cycles, Write on Odd cycles (CB4CE below): -@t b o —RST+L_ |, QST [0 LRST g
FD4CEBUS M4E_BUS CE AMAnitialize at RST
BRD_DAV[3:0] LBRD_DAV[S:O] CLK  N¢ CLK ¢ !
MWEN WADR_TC . N . N Lasts ~1600ns
. BRD_DAVO - ..TS_TD CLR_RST+1 ] 2 WADR TC T
meK orz CB4CE s
CLR
LR LBRD m L-LSECOND_HDR oo | WEN
CBACEBUS WADR[5:0] w2 o[- WADRO LAST_BRD s ce
—W FDCE™ o2 | WADRL SHFTDAVO —
SHFT_CE QL] m SHFTDAYO AND3 RST+1
:EDM e ol BRD_DAVO b o |_L-LSECOND HDR B
WADR_TC = T CSCDAV [ SOP3B2A
AND2B1 meE Do o WADRTC o CE mCLK N = RST FDP
mCLR_WADR . e e R WADR_TC ¢ CLR T RST+1 RST.O
CLR LBRD SOP4BL CLR_ADROL anoos1 g LASTBRD | = "RE CLR LBRD g
DOFW+3
SHFT_LD
DOFW+2 RST 0 CLR_WADR mCK c
ANDZBL OR2 SOP3B1A
THE OHIO STATE UNIVERSITY [TITLE DDU Occupancy Monltor BY JRGPARENTPAGE 2 IPROJECT D785C
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A [ B [ C b
. . . FDCE
1
Use DMB_RD to determine which FIBER we're currently reading aous corm g [} o] owces
e ouT14
DMBDAV[3:0] Page 27 Page 38 W ) CTESTO oK cE
- DMB_RD[3:0] SRAE_ONE oUTL2 e
2 =0 RsT 1 FDCE
Transition on E-code+2: ] &I F——su DMB_SEL[3:0] ouTaL Ao ™
JAND3COML Enabled on ECOdHlDMBfEND § _ W mBAD_C-CODE | Q E-C-ERR
DMB_RD[14:O]W e Anchanges on DMB_END+1 ™2 > CTESTL mENDCO00E s
DMB_RD[7:4] e m LK b ==E-code+l ™ s 9 e oto
ouT28
" . ORiS NEXT_FIFO & = O RST_BOE = :
Transition on E-code+2: ouTay ANPeE2 '—'—FIjCE |\/|OI’]I'[OI’7
4AND3COM1 Timed to EndC-code-1"" —
AATransitions on E-code+1/EndC-code; stable at A/9-code or EndC-code? wUT4 CTEST2 BAD C-CODE__,, o [ BCERR
DMB_RD[11:8] FD15CE OuUT45 mLOADFDAV |
DMB_RD[14:0] LDMB_RD[14:0] aouT4 ] s wCLK L
FOE_REN2 AND4B2 CLR
DMBDAV[15:12] "™ AMABeginning Timed to STAGE4==L5REN poUTE3 '%FdCE
[1512] AMAGood up to & including E-code @STAGE?2 gouUTe2 | CTEST3
DMB_SEL[3:0] DMB_RD[15:12] QUT6L 3} .Mt b o[ BEGIN-C-ERR o
ouT60 CE
PR --->> guaranteed ready by 9-code @Stage3==L4REN, often readg by Stage1 (Br sooneRoe: u CLK Lo
A om dCocod FDACEBUS FDACEBU
FOE Transition on EndC-code DMBDAVI[3:0] OUT[51:48] DMBLIVE[3:0] FDISCE wRST —
FOE_RENO LDMBLIVE[14:0]
B REn TRUE | o DMBDAV[15:0] s i DMBLIVE[15:0]
| ppem— X
e c-copeo FDACEBUS ' "7 as | DVBDAVILA0 T e
OEFOK LD_FDAV([3:0] RST_EOE [14.0] RST_EOE
mFOE REN1 anps FD4CEBUS FD4CEBUS FD15CE
LREN TRUE OUT[35:32] DMBDAV[7:4] OUT[51:48] DMBLIVE[7:4] PDMBLIVE[14:0]
| pre— X
DOFW+1 C-CODEL miDFDAVL | mLD_FDAVL | o
m OEFOK | synched w/GoodDat mCLK Lo m CLK Lo P
FOE_REN2 anp4 CLR CLR
N TRUE | FD I S —  RST_EOE
B rve | c-cope? LOADFDAV+1 g FD4CEBUS FDACEBUS
% ¢ OUT[35:32] DMBDAV[11:8] oUT[5L:48] DMBLIVE[11:8] oF HOR FDCE
! | 1ST_OE_HDR_DONE
FOE_REN3 _anps wtD FDAVZ | o wtD FDAV2 .o " T [C)E °
CLK CLK
II_DR(I)EEV&EL]J.E C-CODE3 R G il (RS
mRSTEOE 7 m RST_EOE RST LR COMP16
m OFFOK FD4CEBUS FD4CEBUS " oveLvEDsq)
AND4 OUT[35:32] DMBDAV[15:12] OUT[51:48] DMBLIVE[15:12] % ||__LDMBLIVESS . Al150]
mLD_FDAVE | mLDFDAVE | LDMBLIVE[14:0] £q [ DMBLIVE OK o
cLe ¢ CLR cLe ¢ CLR 2 PDMBLIVE15 PoMBLLEDED) B[15:0]
&l
Stop READ CyC|e on DCC Near Full RST_ECE RST_EOE PDMBLIVE[14:0] E5CE
mn L - T
How to "not stop" in case we only have one word left to read? Not possible to do well... LOMBLIVE OK [ OWBLVEOK|,  .|DMBLIVE_ERR
FDSE DMBLIVE ERR IS\~ CHK_FIBERS P
DAG WAIT CC10CE  RSTSTOP 75 DOFW+3 c
- FDONE o— aDAQ_ WAIT {>O EXT_STOP b ° o LEXTSTOP g FD15CE OE HDR e R
NANDZB nXTSTP | wlEXTSTOP g% gDAQ WAIT |, LDMB_RD[14:0] L2DMB_RD[14:0] wRSTBOE
- CLK WAITCNT1023 - CLK c
LEXT STOP RST WAITCNT @ RST_ N O\ RsTsTOP g ~MABeginning Timed to STAGE5==L6REN
RST .MOL/ AMAGood up to & including E-code+1 @STAGE?2
OR2 OR3B1
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[ B [ c [

A
FDACEBUS

FD
FIFODAV[3:0] LFIFODAV[3:0 FD4CEBUS FD4CEBUS FD4CEBUS
]FDC FOE_REN[3:0] LFOE[3:0 LLFOE[3:0 LLLFOE[3:0] wRX-ERROR LRX_ERRORy
g LGOODLW LLGOODLW B o PEO opag) Stage 3
g 5 0 CLK |,
CLK RST FBP RST FDP
e CLR FD o) .—PF‘{E .—PF‘éE
FD &R T A errod 5 o[ L2L1A ERROR RsT EOE FDI6PE Goes to STAGE2! &lf———p Q o o|-DO-RSTy
LCTDATA EXISTS| | ol LCTDAT EXISTS LDMBDAV[15:0] CLKAO CLKAO
ok nCLK " ¢ " ¢ FDCE
Yy ° LDMBDAV[14:0] FD LIA F 5 ol LIAFF g
NEXT_FIFO LNEXT_FIFO nSPWD_ERRDR Q ———P‘!‘,SPWD ER ,,R E ce
e o = Stage 3" g CLK__| .
oLk FDC <<<---2 more clock delays to LEDs for these----""FD CLK_ |, b0 RST oR
LREN_TRUE LLREN_TRUE . pP2ORST 7
B————c m LREN_TRUE |, o | [LLREN_TRUE g MOREDATA | o LMOREDATA, OCE
FD
mCLK | END _TIMEOUT, PENDTIMEOUT
SP3 ANY | 0 LSP3_ANY csr ° o nCLK e I—-—t o o————————=
= E— SR16CE CLK N
ok |, ED GOLDDAT [ AT
g GO0D_FW | | o | LGOODRY o50] RECENTDAT[15:0 } > RECENTDATA g 'LFﬂCE
BUSY SRACE wOAQWAIT [0, DAQ WAIT | ce e START_TIMEOYT | PSTARTTIMEOUT
s oo | BUSY+1 CLK |, CLK |, L
o | BUSY*2g RST . ck |
g T e 02| BUSY+3 %VO BUSY+3 g EDC .37 ¢ R
B———c @B L1A MT L1A_MT+1 [ L
CLR B D
[ L I mD_ONE_NOT_MT FDCE
FD mCLK40 | wLlA FAKE \ _STUCK_BUFF | 0 STUCK_DAT
CLR RUISY+R
GOLDDAT LGOLDDAT %VO LGOLDDAJ LIACNT GT1 mBUSY aBUSY+3 | .
T START - CLK40 |
W CLK | SR16CE ADs82 RST
wONEROTMT s ONE_NOT_MT+[16:1 L1A_CNT[7:0 SRACE
+[16: :
QI15:0] — - [ ] %M sLi Q0 —
§ }7 CE OR8_BUS QL
@SCLK | ONE_NOT_MT+12 b_ONE_NOT MT 8 . ol
CLK40 | o3 [LIACNT GT1
AND2 RST CLR
) —
AMA1100-1200ns delay, prevents false StuckData
caused by 1000ns L1A pipe delay in CloseL1A Monitor
MAMMaybe don't need, just use OneNotEmpty 2/
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C

L1A BYPAS
RST

OR2

FDR SR20CE
BYPASS_PUSH
USE_L1A L1A_PUSH
L1A D
o CLK40 e
Q
[ = bce o CE
L1A_PUSH R > 1 _cLk4o
L1PUSH_RST = c
RST cLR

RST

SL1A[19:0]

Pipe all L1As for 1000ns, if more than 1 then set CloseL1A bit"4

Finally, perform BX-40 to correct BXN and store CloseL1A as BXN bit-12.
Then use SBXN12 output (Close_L1A ) for Stage2 DMB checks: 1000+ ns L1AS means
that first 2 CFEB samples should always have good L1A#

L1A BYPASS

closer thhan 930ns 1s Tricky for DMBs

CC8CLED

SR20CE

SL1A[39:20]

L1IA Proximity Tracker: 1000ns Clos

Q———— A

FDCE FDCE
wDATA RDY | o BYPASS RUSH | |
L1A FAKE | -«
CLKk40 | CLKk40 |
CLR CLR
BYPASS_RST RST_EOE

Event START timeout 3.2usec: 128:1000/OOOO:OX8O.(.:.B.‘1

NO_LIVE FIBERS
NONE_LIVE_GO
ST _CNT5

AND2

L1A_PUSH ——
L1A_CNT_CE

SL1A39 ) —
mCLK40

XOR2

16BIT0028

.LlA PUSH

2
ol L

BXSUB[15:0]

L1A_CNT[7:0]

8BIT0]SING7L1

e LIA Monitor

END

BX_N[15:0]

COMPM8
FDC
or |_CLOSEL1A | o| CLOSEL1A®1 o
LT —
ol B[7:0] .M c
aRST .
SBX[15:0]

BX_N[11:0]

m CLOSELIA P~ SBX12

BUF12 sx[11:0]

THE OHIO STATE UNIVERSITY

PHYSICS DEPARTMENT ELECTRONICS LAB
174 WEST 18TH AVE, COLUMBUS OH 43210

DDU Input FIFO Control

DDU Controller
CMS CSC Electronics

6CE
: ot : . _ 1 FDPE
o el Calibration START timeout 7.2usec: 288=0x0120. wAAEL T
L1A FAKE STARTIME_CE| 2‘ o FRE o[ L1A AF,
NOT _RDY S%MSSF$Y wCLK40 | STARTIME o[ START_TIMEOUT _ gLIA WARN {°>O LIA WARN .
AND2 JRST STARTIME RS 55 clack period hgpgz cuican |, Later include another 16-bit FIFO for Trig/Evt Type? INvV mCLK c
LEXT_STOP CLR
OR3B1 STARTIME_RS
LHC BXN cycles from 0 to 3563 wosns sot WARN
DO_RST
§|§<t: tlo BX=0 one cycle after BX_LIM: 3563=1101/1110/1011=0xDEB L1AF oNTo |, Lia waRN
~— CBI16CLE
16BITO1 = . L1AF_CNT1
BC_SET BC CLR { [15:0] ° .
i LR yre the BXN for every L1A: won set BUSY
CLKA40 W g“ ) RST o AF1682047BRAM_AFAE_RPMWR?COUNT[YO Z :
IRST—‘ § CE CEO ILRD_CLK ALMOST_FULI AND2BL
26708 . FDC wCLKOO Lo sy [OMPL2 Leor [
BCO D Q SET_BXN Al11:0] IMNR,CLK ruLl L1AFF
OR? CLK40 £o | ZERO_BXNg SééQ?fS:O] WR_EN DOUT[15:0 SBXN[15:0]
BC_CLI c CLR BX_LIM[11:0] _ DIN[15:0] SBXN[lZO]
BX_CLR 8
= gsBxni2  ~ CLOSE L1A
ore SPS BXN CyCIe from O tO 923: CLR after 923:0X398. PINORDER= DIN[15:0] WR_EN WR_CLK RD_EN RD_CLK AINIT DOUT[15:0] FULL EMPTY ALMOST_FULL WR_COUNT[1:0] %F
[TITLE BY PARENT PAGE PROJECT
JRG 2 D785C

DATE

10-31-2006_10:58

FILE PAGE
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A B c I D

Access FIBEROK from JTAG as a fiber check.

FD4CEBUS ---> RESET required after fiber status change for now...
EMPTY[30] 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

LFOK[3:0]

MT[3:0] INV4—BW SOMEDAT([3:0]

IN_RDY st END_RST-[7:0
QI7:01 — -[ ' ] FDCE
8 }T(;E END_RST-7 o o |_RST_COMPLETE
RST_COMPLET ENDRST CLR CLK =
RST ° s
orz LI
G;ND
FD4PE LTZE0
FD4CEBUS LFoKo ect FDCE

LT2F[3:0] FIBEROK]3:0]

END_RST-7
CLK

LFOK[3:0]

LT2F1
: 3 GO1

LFOK1 LT2F2 N, ) ALL_RDY-1 ALL_RDY n
GO2 o Q

LT2F3 N, LFOK2 m N_RDY ce
GO3

LFOK3 NAND2 - CLK c

AND4

B )c
NAND2 CLR
- RST
FIBEROK[3:0] BUF4 FOK[3:0] LFOK[3:0]
FDC LT2F[3:0)/NV4_BUEE2F[3:0] READY[3-0]
START_TIMEOUT | _ o LSTART_TIMEOUJ
END_TIMEOUT LK
= N LFOK]3:0] FD4CEBUS
SRST TTor3 0] NRDY/[3:0] NOTRDY[3:0]
MASK fiber on Start/End TIMEOUT? Kill it in LFOK... FDC
LFOK[3:0] FD4CEBUS > ONE _RDY-1 D Q ONE RDY.
I IFD4BUS . . OR4_BUS
PAFIN[3:0] PAF[3:0]NVA_BUSAF[3.0] FIFOPAF[3:0] FPAF[3:0] D PAF_ERR [ .| PAF_ERROR K e
OR4_BUS CLK .RST
B———cC
CLR
.RST
SaSlSERY FD4CEBUS FDCE
FFIN[3:0] IFDABUS FIFOFULL[3:0] FFUL[3:0] FFERR | || FF_ERROR e noy WESTART. DTIRI\I;IYEOU OATA READY
OR4_BUS CE ALLRDY OR2
- CLK R AND2
CLR ONE_RDY NOT READY,
THE OHIO STATE UNIVERSITY "™ Input FPGASs Available for DDU Control “IRgTTE 3 fro=er D7h85C
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FOK3
: LFOK3

XOR2

FOK2
: LFOK2

XOR2

FOK1
FCHK1
LFOK1

XOR2

FOKO
: LFOKO

XOR2

FCHK3

FD4CEBUS

FCHK[3:0] LFCHK(3:0]

FDCE

FIBER CHG FIBER_CHANGE

FD4CEBUS

FERR_FB[3:0]

i
CcE
u CLK c

RST CLR

OR4

RST_FC
RST_COMPLETE

OR2B1

FERR[3:0]
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: |

: |

vce

D[7:0]

D[15:8]

D[23:16]

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

Page 6A
IFD

R8CE Q[71:0]

|

CE
c Qr0)
CLR
IFDDR8CE
Q[15:8]
D[7:0] P[7:0]
- Q[51:44]
c Qrrol Q[71:36] BUF36
CLR >
FDDR8CE
Q[23:16]
__Q[59:52] FD36CE

Q[67:60]

IFDDRACE
Q[35:32]

Q[71:68]

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

QS[71:36]

All "QS" nibbles synched to rising edge of CLK

QS[71:0]

&X

L

NX
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o7 PRE
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AND2B1

[0)
EEEE—
o

RLOC=X0Y2
1
c1
RLOC=X0Y1
RLOC=X0Y1
RLOC=X0Y0
RLOC=X0Y0

& XILINX e
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10BUSI[3:0] Q[3:0]
10BUSO
10BUS1
10BUS2
10BUS3

M2-1E

10BUSO 10BUS3

11BUSO 11BUS3

11BUS[3:0]

11BUSO
11BUS1
11BUS2
11BUS3

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

M2-1E

10BUS1
11BUS1

10BUS2
11BUS2
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NN
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INT3
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INTS
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D

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

CTRLO LGOODDAT -
Only the lowest 12-bits of every 16 go into the Special Word Decode (un-reverse these!) e 75T LW MODE,
Dl [63'0] CTRL2 LVBlZ.
. FD16CE DOUT[63:0] CcTRLS BUF LVB13
DIN[15:0] DOUTI[15: S e
CTRLIN[15:0] N.L. 13,14 crRLs .
= GOODDAT ce CTRLS BUF LVB15 -
= CLK ® c CTRL|N[9:O] CTRLG BUF LDO_HDR =
g RST_DOUT o T crRuNo] GOODDAT CTRLS :si LDONE g
BUF RST
D|N[3116] DOUT[3116] CTRLIN5S ~— VB15 = START \ N\, RST_EOE -
CTRLING — DV\(?(;EER - OETRAIL+1
CTRLIN7 ~ u FD4CE OR3
E:Rt::jo BUF DIQ/:I)_( ii\(/:v'll? = mCRC OK {>Q CRC OK Do Q0 LCRC OK
L4 crrumn KBUF KILL TMB : INGCRC CNT_ERR | 01| LCRC_CNT_ERR LCRC EN
. ) crrunsz [<BUF KILL CFEB gCRC_END_ERR |, oz | LCRC_END_ERR -
DIN[47:32] : DOUTI[47:32] DOUT[57:50] crmunis KB KILL TFSIG :<<____L0W True for TF case .LDMBEECR:CEERR o8 o3| LLDMB_CRC_ERR
DOUTI[3:0] DOUT[49:48] CTRUIN2 [~ TIME_OUT - $ }T * .m§24 LCRC OK g
DOUTI[35:32] . CTRLINIS :Ez LFIFODONE g L A v
o ‘ DOUTIL4:0l~FER CRC Word w RSTBOE ]
DIN[63:48] DOUT[63:48] DOUT[7:0] TM'\%CtI)_eC[g_\é\]/g:.
PP Note: GOODDAT == GOLDDAT here!
INISLO]  Reverse bits for CRC algorithm :Z ZZ i ContrOI B It LISt
, FD13CE , B[14:25] 0: Gold Data (this FIFO has REN, OE, notMT, LFOK)
IN[12:0] B[0:12] oo : .
—— s &0 B[27:38] 1: DMB First Word Mode
wCK | o I B[40:51] 2: Latched Voted Special Bit 12 {2 or more out of 4}
u RST_BOG 3: Latched Voted Special Bit 13 {2 or more out of 4}
IN[25:13] w B FDRE 4: Latched Voted Special Bit 14 {2 or more out of 4}
: - = .Wto oL overx sowp erg, 51 Latched Voted Special Bit 15 {2 or more out of 4}
T - el 6: Do Header Mode (Header to Output)
v T A 7: Word Count Enable (DDU Header, DMB FIFO Data)
810 .NEW CFEB R
, I 8: End of Event (DONE--->OETrail)
IN[38:26] ot
B31 :2 BOARD_ID[15:0]
B30 |
FD13CE ozs . SBXN[12:0]
IN[51:39] - w28 B3 S
I . Q[12:0]] EZ o = SBXN12 {>BUFCLOSE_L1A -
B[51:0]
THE OHIO STATE UNIVERSITY "™ Stage 2 Logic: WC/CRC Accumulators TIRg T2 el D785C
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A [

B [

C

8BITO01

ONE[7:0]

WC[7:0 noEn
i 25" o woro Use GOODDAT-A = GOODDAT.and.NOT.VB15, etc.
VBl LWC_LD+0 | LWC_LD+1 MISSED LWG L
LWC_LD . ° FTRS " LGOODDAT | . LGOODDAT LW L0 LWC LD
= z OR2 = N .
WGOODDAT _J¢, o S — 1 FDCE me——e This counts # words latched into STAGE2
CLK . wltwete | s | Lwes CLR CB16CE
e coonDAl we Te Lwg BIG | 0| T00 BIG gNEW_FIFO I _
RST_LWC . c ce MISS_TRG_TRAIL WCIS-0]
- aCLK AND2 1ST_TR_DONE -
- RSTLWC TRG_RST ‘ w mCK e R TRG_TRAIL_DON TRGJRNL*LOS;)Z wVCEN
2ND_HDR D&h\éBls NEW DMB g LNEW_TFDMB—7] TF SIG [Ho. S—
RXTRA_2ND_HDR AND3E2 RST BOE
LSECOND_HDR LONE WORD FDCE TRG_TRAIL DONE 1 40 FDRE
1ST_HDR_DONE A Lwca FIRST_HD > | 1ST_HDR DONfg
ST_HDR BAD_CTRL_WQRD B CHECK_CRC-1 CHECK_CRC °
FIRST_HDR | XTRAL CTRLWOR_ p o[BADCTRL WD =\ oy | )-CHECKCRCd |, . e
—— wBAD_TRAIL e " wco mGOODDAT |, Check CRC when 25th word is in stage2 gex |,
TRG_TRAIL_PROB CLK |, =0 LCLK . CLR
LGOODDAT oRs CLR ANDBL R FIRSTDAT ERR NEW_DMB
aLDODATA " Lock ctrt wor | wRST ] wNEW TFOMB 7 ®FIRST _HDR »BAD_FIRSTDAT FDCE

FDC
GOODDAT
GOODDAT-A
VB15 D Q
AND2B1
CLK .
CLR

, | Disable LWC-bit-8 check for ALCT2001, add later!

RST

wRST 7
LWC "26" needs to be ONE, so set LWC LD on
This counts # words latched mto STAGE2.

TRG_TRAIL_DONE

CBBCLEBUSL

LGOODDAT-A -

BAD_CTRL_WORD

mLFIFODONE |, SW'FIS?TH FIFO RST FDP RST FDP
I—v NEW_FIFO —L
CLK a-FW_MODE RSTT%T\ ST TR DONEI = RSTJR'T\ NEW DMB | PR€ | LNEW DMB|, "R | L2NEW DMBy
. ¢ s  START L/ LN TRAIL DMBEND
m RST_BOE . cLK
B )C

FDT

"25" RST_BOE RST_DOUT
START OEDEFAULT, DMBEND=DMB._ END

How error words are handled here Stop CRC Accum if VB15/LVB15 are set.

AMALooks like data garbled or events run-together

AND3B1

word98[9] = CFEB L1A_FIFO_Full error

Critical DMB Monitoring Information (Production DMB) UPDATE!
See http://www.physics.ohio-state.edu/~cms/dmb/dmbdatafmt.html

Within each time sample: word100[15:0] = dummy = 0x7FFF <<----\What about SC/
word97[14:0] = CRC15 result

Header7[11:7] = CFEB_Multi-Overlap[5:1] = Garbage Event
Trailer6,7,8[11:0] = DMB End/Start Timeout error, 3 repeats

L S— FIRST DAT
wSTAT CODE | a o E
nFIRSTDAT_DONE ] e
RST_LWC AND4B2
SWITCH_FIFO | FIRSTDAT_RST —
NEXT_FIRSTDAT ) FDRE
FIRSTDAT_ERR
oR2 FIRST_DQT | o | FIRSTDAT DONg
3t abg _A Over-Wtitten Event error? =
----- >> ompare FDCE aCLK
P IST_HDR_DONER™ LSECOND_HDR 2ND_HDR_1ST e
2ND_HDR_1ST =0 tQ W m NEW DMB 7
oopara | e e WOERBOIYL FDCE
(oS, S DODA LDODATA
wiCOODDAT _ | ¢ e DO_HDR D Q———"—n
_____ >> **F*x*DDU Error***** gRST_BOE —7 e ", .
>> **+*DDU Warning*** FDCE e
g .LSECOND?HD? R o |2ND_HDR_DONg FDRE gRST BOE — 7
ce 1ST_TR_DONE

_____ >> *****DDU Error*****
_____ >> *****DDU Error*****

OR2B1 LDODATA

.LGOODDAT

Fl RSTDATﬁERR.

L

.CLK c

CLR

L1ST_TRAI T R
CE

CLK

w NEW DMB

B pcC
R

o L XTRA_1ST TR

AND2

- NEW_DMB

Header5 = TMB/ALCT DAV bits, 3repeats - >> **DDU Control** FDCE 1T TRDONE P o oo o TR
Header1,5[4:0] = CFEB_DAV[CFEB5:1], 2 repeats \ u STAT_CODE (- o onvem |, o[prorwy ®1oND TRAIL] )-BAPZNDTR 4
Header1[9:5] = CFEB_CLCT[CFEB5:1], lrepeat /[ —— >> *DDU Compare Together* oononT e
L1AN[23:0] = HDR3[11:0],HDR2[11:0] - >> *DDU Compare* | Tiewwmoel oo | % ° as XTRA_IST_TR BAD_TRAIL
----- >> *DDU Compare* BAD_FW - pRST BOE 7 W‘
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A T B T C I D

FD15CE Verifies that the 3rd-to-last GoodData word from each FIFQ WRONGTWE_TR FDCE
Im
DOUTI[14:0] D[14:0] is a CRC Check and the check is OK| | This i AGE4 Eunction! MISS_TRG_TRAIL LIE LOST_IN_EVENT,
CRC_END_ERR IS IS % %-E unC Ion TBADCTRLWORD D Q
COMP_CRC e COMP16 D TFIRST_ERR ce
e ¢ or 2 AS0) LDMB_CRC_ERR CRC_ERROR L D Q 4.CRC—ERR on mCLK c .
LNEW_DMB o € _ AADeadline is DM 3EHQL °CE anDeadline is OEtrail-1 .R_ST_%CE
&l C[15:0] AAAT OR4BL e CLR == DMBEND+2
Biis0) Timed to DMBEND-1 RST_BOE == E-code+3 . o[LOST_IN_DATA
» CTRL_WORD i ce
CLK c
COMP_CRC o« . . i FD . CLR
"ok . This CFEB CRC result is a STAGE3 Function!! (o5 —
- CLR COMP_CRC o 9 P_GRC+
LNEW DMB W Mo [D o WETCR for mis—sequenced C@nt%@é{ words
LGOODDAT-A
H H CLK
MAtimed to E-code+2/DMBEND+1 P MAtimed to E-code-1 mCtE e rore Set DMBEIT FpcE  wARSTHOR o FiRST FOR | | riRsTDATERR
LERROR_WORD SCA_OVF LSCA_OVFL nFIRSTDAT |
D Q D Q CLK ¢
CFEB/DMB Comparisons and Error Checks ——  * - IR A B
@ FIRSTDAT RST ——7
counts for SCA_OVFL too: R T s FDCE
2 2 LERROR_WORD -%‘ P pRSTBOE 7 TBADCTRLWORD
g! COUNT_SAMP age 13 LGOODDAT mCTRLWORD | o |_TBADCTRLWORD
g e CHECK_CRC B[5L:0] CRC15_52 :@Dw e
E = LGOODDAT-A . ) c
§\ 8 CHECK_CRC - S B[51:0] NEXTCRC[14:0] — mCLK ¢ N
gl 8 BUFT15 ) FD15CE ) NEXTCRC[14:0]— nu— RST I FDCE
£ 2 1@—" CRCIN[14:0] CRC[14:0] .
2 -] NEXTCRC[140] - CRC[14:0] LGOODDAT BAD_HDR_WORD b ° TBAD?F{/%
=l 5 =
2 2 TRG_TRAIL_DONE CRC ACCUM CLK —RST :@DW# cE
N ' LGOODDAT-A fp—— " ¢ AnDz ==
> AND2 ML s g LNEWDMB ] gRST_EOE
an  Compare CFEB word 25 to this CRCMA
Load Zero on CRC when LWC loads ONE p Latched Voted Special Bit Decode
; +1
CFEB CRC Checks Done for this FIFO? Last non-control word S.B. CRC Timed with LgoodDat=GoodDat
check. Verify that multiple of 8 /16 CRC Checks are done if CFEB data present. d-code, LVBll—al. TI\(/I:B
CB16CE ==0: ALCT
COMP_CRC : CRC CNT 16A LVB15 LVB15
Qs = "LvB14 | LVB14 C
COUNT_SAMP e kol cRC CNTog W > LONE_WORD .W ) STAT_CODE
(SIS, S e e gi . mCFEB_DATA PRESENT W W
o LNEW DMB —— creonTe wDMBEND | CRC_CNT_ERRy LVB15 s LVB15 o
o CRC_CNT_OK LVB12 LVB14 D
FDRE AND2 . m Vol FIRST HDR V2 LTRG_TRAIL
o SCA OVFLy Lviz | ) FIRSTHDR 4 Lvelz | )-CTRC-TRAL,
.TRG TRAIL_DONE o 0 CFEB_DATA_PRESENT cRC oNTo W .W
wLGOODDATA | ¢, W\ CRCEND ERR, gorcom e e antimed to E-code+1/DMBENDMA | ®LVBI5 Sy = LVBI5 o
.CLK c .SCAﬁOVFL a CRR(’: ENltergBA CRC CNT 80K LVB13 LVB14 E
NEW TEDMB TF SIG W > LSECOND HDB .W > L2ND TRAIL
FDCE e proeet LVB12 - LVB12 | E-code+1l/DMBEND"
.CEEZ& b Q CRC_END _OK LVB15 anpee B = LVB15 anose: F
m-COODDAT-A | . timed to E-code+1/DMBEND/ LVB12 LVB14
wCtk e |The last LGoodDat-A from each DMB (just before DMBEND) should TLvBls | ) ERRORWORG =iygyg | ) HISTTRALL,
LNEW_DMB be a CheckCRC unless there was no CFEB data. LVB14 LVB12
AAE _code+ Otherwise set CRC_Error. ANDiB1 ANDS
E 2
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Need to deserialize b13 in‘ 1st sample for *EACH CFEB* and comparecto Hdr2d!

FDCE SR8CE
DOUT13

D13 SET LD13 SET 1ST_DOUT13
DOUT13 o Q st
LD_LCT_TIME CFEB_B13

B CE

LCT_SAMPLE_PHASE[0:7]

arrol

R e | e wourie T Lo LOTTIvE |, Encode to 3 bits + Phase (0), compare to Hdr2d[11-8], can be +/- 1?
miEW CPER u LWC3 e 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

o

LWC = 25CLKEDE ON for CFEB LWC = 2,3,5,6,8,9,11,12,14,15,17,18,20,21,23,24:

[ 1SS S — LCT_SAMPLE_PHASE7
CLR FDPE S%ESE‘: at LWC =25o0r LVB1 TRG_TRAIL_DONE
NEW CFEB LWC_LD LWC_LD FDCE e
pNEW CFEB 7 L mLGOODDAT-A CFEB B13 LCT_SAMPLE_PHASE2
THIRDO PRE THIRD2 PRE THIRD1 THIRDO j——l LCT_SAMPLE_PHASE3
=D Q D Q D CFEB_LCT SYNC2
GOODDAT-A | GOODDAT-A | GOODDAT-A | 1ST-SAMPLE-DONE | LCT_SAMPLE_PHASES
aCLK c aCLK c wCLK c AND4BL LCT_SAMPLE_PHASE7
Cl
gLWC LD \ LCT_SAMPLE_PHASE4
LCT_SAMPLE_PHASE5
pout1s | VOTE3 FDCE llST'SAM'!LE'DONE 8-CFEB-SAMPLES CFEB_LCT SYNC3
BO 8-OR-16-FLAG 8-OR-16-SAMPLE, LCT_SAMPLE_PHASE6
DOUT29 voT Q
.7.DOUT45 g; g CFEB BI3 | ANDZBL LCT_SAMPLE PHASE7
CLK ORt g .
CBACE b 16-CFEB-SAMPLES, 2 || _CFEB_LCT SYNCOR CFEB_LCT_SYNC[3:0]
w S-CFEB-SAMPLES  \Ew cres CBACEBUS
LERROR_WORD @ CRC-CNTO NDBCLERL EDRE oo CFEB_CNT[3:0] FD o LNEW_DMB R
CRC-Cl - .
CHECK_CRC QL RCCNTL END_CFEB-1 | END_CFEB | ol g END_CFEB || LEND CFEB ) u
LGOODDAT-A @ CRCCNTZ SAMPLE_CNT ¢ CLK CFEB_CNT_OVF ¢ oR2
Q3 CRC-CNT3 3 .T CE B CLR TC él-. CcLK
SAMPLE_CNT L ANDSB1 L Ea— LNEW DM L
s ce CEO — 16-CFEB-SAMPLES NEW CFEB R g tNEW OME
LNEW_DMB Car T e ) CFEB_LCT_SYNC[3:0] COMPABUS
END CFEB NEW_CFEB mCReONTL END16CFER- J
CRC-CNT2

| e
B[3:0] OR2B1 CE

ReCheCk Later--> COMP4BUS TRG TRAIL DONES— PRE(:_ZFEB o
May need a programmable offset... / g, Apps Bus CEEBLCTSYNCI3] e

FD4ACEBUS
DOUT[59:56] DMB_LCT_SYNCI3:0] £o | SYNC+IMATCH :DO DMB_CFEB_SYNCERR
LSECOND_HDR 4BIT1 .

OR2 = £Q SYNC+OMATCH OVLP LOOP FDCE LOVLP
mCRC-CNT3 . - ; ) >
ANDS —DMB—LCT—SYNCB'O] DOUT LGOODDAT-A ° ¢

B[3:0]

mCLK S TRG_TRAIL_DONE
C

CLR SO-FAR-SO-GOOD
LNEW _DMB DMBRX_SPWD_ERR

FDCE FDCE COMP4BUS AND2B1
COMP_CRGgl | o |_1ST-COMP-DONE || o |_2COMP-DONE g FDCE
. COMP_CRCHL | . FDCE o
CLK i DMB_LCT_SYNC[3:0] £q | SYNC-IMATCH o o|GOOD_CFEB SAMPLE
¢ CLR ¢ CLR 8-STRIPS-DONE cE CLK c
wLNEW_CFEB— gLNEW CFEB— ] EB,F,FTEEN[&O] Bl30] NEW e B.icm j LN'r . cR
X L = i CLR
AANA 8 R
only check L1A for 1st 2 samples DI S BLED! > W _DMB_CFEB_SYNC ERR
A HE. or2 known for DDUtr-1
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A GND | B [ D

M&errs have one extra clock delay!

GOOD_CFEB_CNTDOm FDCE
L2ND _TRAIL ™ L1, CFEB_CNT_ERR

B[3:0] MD GOOD _DMB_CHK - ¢ AMAKnown for E-cocTe
CE wCLK | set SINGerr.
.CFEB L1A ERRT

CB4CEBUS

EQ

CFEBDAV_CNT[3:0]

DIN[43:39]
|

SHFT_CFEBDAV/[T:0]
]

|
|
|
FD5CE aCGOOD_2ND HDR |

LSUM_CFEBDAV[4:0]

SHFT_CFEBDAVS5

=4

SUM_CFEBDAV/[4:0]
LSECOND_HDR

o| LCFEB L1A ERR g mm set CRITerr?

mCLK Lo =t aCLK c SR2ZRELCTXL1A: should Really never happen!
CLR CLR
X : should never happen " LA A Y Qo[ CFEBFULO | :
NEW_DMB w LNEW DMB T epipe 32 LCTxL1A: should happen? RST 0 CRC_OK CFEBFULO | JOTES kr;?E\glrELOL’Ulicode
aCRC OK | , | CFEBAFULO voTes | known for E-code mCHECKERC o1 | CFEBFULL g1 VOTE LIA |
CHECK_CRC FD O FERAFULL 1B VoTE CFEB_LIA AFUL mLGOODDAT-A \\ CE_CFEBFFUL- | o | CE_CFEBFUL | o2 | CFEBFUL2 B2
= KCRC___ o Bl
wLGOODDAT-A CE_CFEBAFUL-] o | CE_CFEBAFUL wlorEearue e FPNM Mwarn la t%’%ﬁ—mm o | mCtK e L e
DOUT32 - e CLK | . e Page 41 CLOSE LiA L LNEW_CFEB FMMerror later?
B——cC 'T\
.LNEW CFEB KILL_CFEB RST_CFEB_L1ERR
2COMP-DON ND.COMP-DO FD6CE COMP6 SLnEw cres / CRC O. SRAREselt SINGe r\VEtlngfthIS fails for Close L1As
ND-COMP-DON, . . R K nown for E-code
DOUT[43: FEB L1A[5: CFEBL1ERO VOTE3
CFEB_OVFL ouU [ 3 38] C _ [5 O] 2ND-COMP-DONEOB§NDSBZ —————— sl Qo 4CFEBL1ER1 —B0 VOTE_CFEB_LIA ERR <<- rea”y 1st 2 Sample check
OR? COMP_CRC o B1
Only CheCk L1A |f no OVFL/\/\/‘ CLK £o | DDU_CFEB_MATCH DDU_CFEB MATCH | .. oz | CFEBLIER? B2 se t C RIT err ( Syﬂ(})
FDCE ¢ ar L1AN[5:0] ;COMFLCRCH mCLK ¢ 0 |—

DMB_FULL[14:0] Z: DMB-FULL
B[5:0] I
h’l.ST-SAMPLE-DONE - mRST_CFEB_LIER

‘ 1st 2 CFEB samples should always have good L1A#  oms

CE

e K % nown for DDU-L lERIECNE
o LNEW CFEB FDISRISE L\ig WARNr;11|4 O]nOWn > - L2DMB_RD[14:0] 'NV15 55us ropian) Page L o warn ser for DMB_L 1pipe:
LGOOD_1ST_TR - . [14:0] Ee—— - : e 1 ° DbUT[53-39] FDSCE DDOUT[11:7]
= o L2DMB_RD[14:0 . :
© Rstren DUEARLLYD TEsoPacoveL set DMBwarn, reg. CRC DMB_FFUL? ALCTFUL 'GOOD% CCE DDOUT[11:8]
, Duplicate in InFP GAmMB SRR ) Lonew TroME— "
LZDMBRDIA0L CLR WARN[14:0]
= Disabled most DMB checks in FILLed/Offset case P s,
— LDMB_CRC_ERR
o st ., Clear DMBwarn, req. CRC. o - .Require good DMB CRC for these checks o FoLLeg e
known for E-code+1 pms warN[1s: e omermmwarh g st FMM Warn Tlmeout WARN set, WARN clear - .
«s 10 FMM, known for DDUtr-1 DOUT[63:0] | CRC?2.84

Assume bit-swap is _NOT _ needed.... N 1515 NDCRC[21:0]

m (O—
Mux2.228 — : C[21'0]CRC[21 O DMB-FFUL-0 DMB-FFSII:K
. N - - OR2
NDCRC[ZlO] IOBUS[21:Q(7521:0 .LGOC():?—DKAT CE —RST LDMB_CRC_ERR .; ¢ CLR known for 65DRL'!tr'2
11BUS[21:0] ¢ Page 14 AND2BL L2DMB_RD[14:0] take no aCtlon
aCOMPDCRC | RST - ] FDRE Reset at Ecode+2
o Compare 2nd DMB Trail to this CRCMA DCRC_ERR LDMB_CRC_ERR
- v DDATI[21:0 COMP22 7 pCOMP_DCRC | ::)E ’ AAKnown for E-code+1 FDC
Load DCRC with ZERO on DMB 2nd Trail™ P ek - LoND TRAIL . coup. berc T
DOUT[42:32BYF11 DDAT[10:0] | DCRC[0:21] ,|_DCRC_OK NEW OE R L Lo ° o [-COMP-DERC
E—— E — g LNEW DMB —————
DOUT[58:48BUF11 DDAT[21:11]] DCRC[21:0] o ) CLK  be
[ i [ ] i ~MAcompare when 2nd DMB Trail is received™™ o [ o®
RSt
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Check for Problems in DMB header/trailer & set DM Bérr register
FD15CE FD15CE

DMB_RD[14:0] LDMB_RD[14:0] L2DMB_RD[14:0]

““\Beginning Timed to STAGE5==L6REN, Good up to & including E-code+1 @STAGE2

SUM-DMB-ERR-0

SUM_ERR_UPD[14:0]

"MBeginning Timed to STAGE4==L5REN § CE

w e MGOE,d;pgigdwing Ecode @STAGE2  m-CH e CFEB_LIA_ERR <<--goes to DDUsync LSUM_ERR[14:0]
FD5CE ngEap Stages FDC ' _TRG_TRAIL_PROB SUM DMB_ERR B
DMB_CFEBDAV[40]  Woouta B0 VOTE___ VDAV-LCT-ERR |, o LVDAV-LCT-ERR | | oL L2VDAV-LCT RiTerr . / o CLK ¢ 150R2
FIRST HDR .. Stages DOUTs |2 GOOD_2ND_HOR | Staged tage HARD —err? g
" K|, LEOOL_SSTHDR ANDCOM mCLK | mCLK | mCFEB ONT ERR | ors  known for E-code+1 L2DMB_RD[14:0]
o CLR
NEW_DMB R DMBStMaOgLeP[ﬂTO] ‘ ORCOM COMP5 gRST_DAVLCT  LNEW_TFOMEFHS ISABLED! — — > gDMB_CFEB_SYNC_ERR
0 G Sl /(4] ~~~Remove SInkWtEn®? m SCA OVFly g LVDAV-LCT-ERR
- DMB DAV-LCT MATCH A Stage4: 9-code+2 Known for E-code+1-->>3 LDMB_CRC ERR known for DDUtr-2==E-code+1
oz e y— Not voted so not critical: asuMomBERR1 | SET DMBerr FOCE set SINGerr
FDscE  Stage3 ors - DMB_DAV-LCT_MATCH _ERR FDC  CFEBLIERO DMB 5 o| LDMB_ERR
DOUT[41:37] DMB_CFEBLCT[4:0 ol mOMB_DAV-LCT MISMATCH DMB_MOVLP4 ST sum sum . o[ Lsum - AAHeld until EOE
aGOOD_IST HDR | . Stage4 DMB_MOVLP[4:0] IDMB_MOVLP{S:O} DMM CFEB_CNT_ERR 2CLK L
CLK FD5CE OR3 CLR
o 1% ar | DOUTH3:39) DMB_MOVLP[40]  DMB_LIA TR[7:0] 0 o ) o WRSTBOE
A ATT0) TESI6
AND2B1 LSECONQEE: set DMBerr ¢o | _DDU_DMB_MATCH m RE_LIERR ) CSC_L1ERR
| DDU_DMB_MATCH
N DM 5 teide: S@m%ﬂlr@?&é Crit errs have one extra clock delay!
~~~Remove S leWtE FD8CE COMP_DCRC+1
DOoUT10 CEORS3 sets DMBerr DOUTIZ:0]  [ons DMB_L1A_TR[7:0] N VB WARN SET |\ DMB-AFUL
2 DOUT8 ™\ DAV-LCT-ERR |, o |DMB_DAV-LCT MISMATCH o colB T TRA o e y— I
u DOUTS ¢ gLSECOND b DOUT[21:16] BUF6 DMBAFULL[5%] ok |, ® omp pereer Avosknown for E-code+1 B
OR3 — P —
KILL_CFEB ceT DAVLCT ¢ e JDouT22 [ SMEAEULLS o LNEW DB C‘LR  DMB-AFUL-L \ DMB-AFUL-A NOR2 £ codes2
:@—‘ I L2NEW_DMB .wgwmsz .%’\/IBFD‘SEKI-,O%\% %r I-DCBUet-'r-l
PPN R@ 9%@ SInkWt DMBAFULL[7:0] DMB_AFUL[7:0] DMB-AFUL-1 DMB-AFUL-0 |, ° | DMB-AFUL
FD8 GOOD_1ST_TRAIL | o set DMBwarn known for E-code o« No Load
DOUTI[7:0] DMB_L1A HDR[7: 0] oLk | e s NTI M war n, req. CM c
AAN
wl e not used fOESB%ﬁs?SLeFu DMBTIME[11:0] *nown for Ecades? =T 100D TRG TRAJL
NEW_DMB — — FFMMerror, req. CRC DVRX_SPWD ER
AND2B1
EDRE :DOUT32 8UF  DMBTIMEL2 FD14CE DM§ %&Em@ ](EA I TS§I€I Ing]EB% }IIEE‘RG rr / FDRE
FIRST_HDR : = . - | SUM-DMB-ERR
DVRX SPWD ER GOOD _1ST HDR o o LGOOD lST HDR .M___; Set DMBerr Known for E-code D Q AMAHeld until L2newDMB
oFIRST_HDR | DOUT[10:5] BUF6" DMBFULLI5:0] crBes ak |l known for DDUtr-1
AND2B1 CLK L A .SUM-DMB-ERR-]. B——pcC Rst at E+2
. mDOUTLL [ DMBFULL6 LONEW_TFDM P — kg%wnﬂ E’rMEéngeé"% RST BOE R Only goes to Eral5
- _ — - “ERR-
NEW_DMB : e
DDOUT[11:8 DMBFULL? :LDMB CRC_ERR - L1ST TRAIL u L2NEW DigB FDCE
FDCE AND3B1 DVRX_SPWD ER GOOD_1ST_TRAIL 5 Qw.
W R .| LGOOD_2ND HDR' : DMB_FFUL[7:0] DMB_FF:EDUL_O SRR L1ST TRAIL |._
- _ ) ) DMB-FFUL-0 o cLk
L SECOND HDR | - GOOD2ND_TR i AaHeld Permanently at DMB e o
arls ovex sown eng] TN set DMBfuUll awa | Hed Permane LNEW OME
NEW_DMB Lonew pms ——— ~Not verifiable so not critical ™
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D

Trigger CRC Check Control: assume that TMB comes after ALCT! T B T

AMNaffects L1A check: DoTMB, 1st TMB/1st ALCT
TMB TRAILDONEL _ 4y g yhe also Miss —ALCT wYRPNCTMB IR
Page 41 FDCE 2ND_HDR_DONE
raye 41 FDC WRONG_TMB_TR
pouT4s | VOTE3 LLVT FB HLVT LGOODDAT
DNy B0 VTMB LVT ——° Q ALCT_TRAIL_DONE
gy VOTE D Q LSECOND_HDR| . 0 n " H .
= OINLT | o e 1O TMB TRAIL DONE-1 ANo#®1 Check for "wrong" or missed trg board end:
RST mCLK L s 'RST cLR TMB_TRAIL_DONE JND TMB TR FDCE
7.$LLLS|TGMB N ™\ RST_LVT \ e 2ND Eggoigii 1SS TRG TRAIL ERR o|_BAD_TRG_TRAIL
—VoTE | N ors FDC LLVA FB FDCE HLVA ALCT_TRAIL_DONE-1anps CCE
3&‘;”2 0 i VALCT LVA o Q ALCT_TRAIL_DONE cLR
T = ° ¢ mLSECOND HDR/ DOUT[63:48}316 DTRG[48:63F 5 1ior pone 2ND_ALCT_TR pRSTBOE 7]
o — o cLK y w2NP_HDR_DORE |
-2 BUF106 - FD
o I ? ¢ an DOUT[47:32 =~ DTRG[32:47 -7LG°°DDATANDA Zj CFEBLIERR € LCFEBL1ERR
7.$:Z|_|_S:3LCT \ \__ RST LVA ] .—‘DOUT[GS 0] DOUT[SlZlGPlG DTRG[16131 DTRG[63 0] CFEBL1ERO D Q
- ,L/ : - : OR2
FDC DOUT[15:0]BYF16 DTRG[0:15] ek e | ResetatBOE
piniz | VOTE3 mDVEX SOWD ER . 2ND_HDR_DONE gRST_BOE
mDIN27 0 yorg ATSW |, o | —AT-SWITCH ALCT TRAIL_DONE| FDCE
=Dz | TMB-SWITCH -m:\ DO_TMB | o[ LDO_TNB \—V\ FDC
mCLK Lo IWEC gLGOODDAT | @ LVDAV-LCT-ER MOVLP_DAV_ERR | o LMOVLP_DAV_ERR
O
.RST - DVRX SPWD ER AND4B2 ICL7K c LR DMB CRII__I_SERMRSOPQMA ors CLK Reset at BOE’)
L . Ralt S ALCT-SWITCH R mCLK | !
~MA Determine if Trig Trail is ALCT or TMB AMA A-T-SWITCH T FDC START RST LCTOAVMO ¢ an
| TP
TMB-SWITCH AND282 ANDIBL LSECOND_HDR LSECOND HDR+1 o mRST
LTRG TRAIL FDRE TF_SIG 0 Q&
LSECOND HIDF TMB_TRAIL_DGNE-] o|_TMB_TRAIL_DONE ; >TRG TRAIL DONE o . FDR
LVT CE CLR GOOD_DCRC LDMB_CRC OK
o0 CLK c aRST DCRC_OK ’ ) ~MAKnown for E-code+1
SOP4B1 " ¥
N JNEW TFDVB T o 2ND_HDR_DONE FDCE AR e CcLK ¢ means “last DMB CRC was OK
LTRG_TRAIL FDRE mKILL ALCT DO_ALCT |, o[LDO_ALGT gLSECOND HDR+1Yy ™\ RST DMBCRCOK ‘
.———LSECOND HDR ALCT TRAIL_QONEL} o [ _ALCT TRAIL_DONE gLGOODDAT | SUM-DMB-ERR-QL.L/ Reset at BOE... FDCE OMEB CRIT ERR
A AND3B2 .CLK |IDMB_CRIT_ERR
RO (R CCE RST_LVA C s :szB}iiT[E;;oa DV CRIT EAR1 SE ‘
SOP4B1 R CLK
| | B )cC
i _ NEW_TFDMB e . Eig Eiz; - L2VDAV-LCT-ERR . se t %}E&}[ﬁpﬁ T ]% T% . .
&l ] u — LA —
1 E LSECOND_HDR]|_ ol BRD DAVO " BRD_DAV[3:0] Page 14
g ¥ -, LSUM_CFEBDAV[4:0] Z: BRD DAVS DTRG[63:0] | CRC?2.64E-code+2==DDUtr-1==Stage6? CHECK"\*
5 8 L G peem—— e NTCRC[21:0]
g/ ¥ RST gl BrdDAV good at L2ndHdr+1424 FD22CE CRC[21:0]— e—
2 3 TCRCIN[21:0] TCRC[21:0]
=Y 3 ) Cl21:0]
g ‘é —— weustady 2ND_HDR_DONE CLK ST FDCE
A 2 . TCRC_ACCUM ¢ CFEB_CNT _ER LCFEB _CNT ERR
£y = 11BUS[21:0] LGOODDAT 2ND_HDR_DONE RST_TCRC - . ’ R BOE? )
- IS TZ021:0] COMP TERC Ly AND? . 0 LK ccs eset at 7
. Sh—n _ Compare ALCT/TMB trail to this CRCMA RST
Load TCRC with ZERO on ALCT/TMB trail*™\ -
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c I D

A | B
Trigger Comparisons and Error Checks FOCE T |HTMB WeERR
TMB_WCERR LTMB_WCERR
WC_ERR D Q CE
o2 wlDOTME | Resetat BOE wS e
mCC e RST
CLR
gRST_BOE —7J FDCE
FDCE ] J|HALCT_WCERR
WC ERR ALCT_WCERR | 0 LALCT WCERR o«
2ND_HDR_DONE . FD4CEBUS COMP4BUS wtDOALCT | Reset at BOE =K ¢
- ALCT TRAIL_DONE DOUT([35:32] o TMB_L1A[3:0] . c aRST .
TMB_TRAIL_DONE 1ST_TMB areel o . RST_BOE .
" KILL TMB CLK - o |- TMB_Liokg<--Valid @ LDO_TMB LTMBW LALGT CROER LTRG_CRCEGR
miILLTMB LS —
LDO TMB ¢ s L1AN[3:0] _ LTRG WCE LALCT CRCERR
=20 RST_BOE ﬂ LALCT_WCERR o
AND5B3 FDCE
ND_HDR_DONE FD4CEBUS COMP4BUS &
— DOUT[3:0] ALCT L1A[Z0] FDCE b 0 HTMB_CRCER
— ﬁvml Q[s;o]g_ Al30] TMB_CRCERR LTMB_CRCERR
a~\LCT_TRAIL_DONE 1ST_ALCT | . TCRC_ERR o Q ce
oK e[ ALCT L10g<--Valid @ LDO_ALCT CKICRC | e Reset at BOE =S¢
" ¢ R L1IAN[3:0] - COMP_TCRC+1 . .
RST BOE ﬂ LDO_TMB LRST BOE ] CLR ST
AND5B4 ANDZ FDCE
Q

FDCE |, |HALCT_CRCERR
5OUTSE TRG WM OK TCRC ERR ALCT_CRCERR| | 0 LALCT CRCER o«
:Lwcs DO‘) CK_AcRe Reset at BOE =&k

o DOUT[49:48] COMP_TCRCH o . e
COMPS DOUT48 LDO_ALCT CLR L
DOUT[57:50] FDCE DouT4s WC_BAD AND2 pRSTBOE ]
TRG_WC OK |, o[ WC_ERR J FDCE
TRG_WC_OK LTRG_TRAIL ors XTRA_1ST_HDR LXTRA_1ST_HDR
£Q » ce w_ " FDCE o Q
werrol we:  gok | \"=TRG wordcount error LONE WORD, [, | LoneworD , L Reset at BOE
TRG WC counts 16-bit words: divsl _.. o ResetatBOE  ° [ o
counts -pitworas: aiv 4! . . . b mRSTBOE — 7
This result is a STAGE3 Function!! RsT BoE ——=F FDCE
el e ] XTRA_2ND EDR . o [LXTRA_2ND_HDR
_ FD22CE ce Reset at BOE
TDAT[21:0] TRGD[21:0] CLK .
aCOMP_TCRC | COMP22 RST BOE ——1
wCLK . FDCE
DOUT[10:0] BUF1L TpAT[10:0] | 4RST_BOE «| TCRC_OK o TCRC_ERR .MAE o o | LXTRA_1ST TR
NV ce Reset at BOE
DOUT[26:16 PUF11 TDAT[21:11] s aCLK L
CLR
TCRC[0:21] TRGC[21:0] pRST BOE 1
COMP_TCRC e FDC BAD 2ND T FOCE LBAD_2ND_T!
CLK . .LTRG TRAIL {> COMP_TCRC | o | COMP_TCRC+{y l;ﬁ D Q %
'R T B BUF ce Reset at BOE
S OE N - CLK . aCLK ¢
~MAcompare when TMB Trail is received™ [ °F aRST_BOE
pRST BOE — 7
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Tri gger ErrOr Reg iSte rS TMB_L1ERR - _HTMB_ERR EF{COEF:C[lS:O]

TTRG L1ERR TRG L1ERR aHMISS_TMB_TRAIL BUF  erci P
_ _
Q& .HTMB_WCERR BUF  erc2 P
LK SHTMB_CRCERR &% o
= bc
FDCE SOP4B28 RST BOE CLR was LDO_TMB _HTMB LIERR T
[ SI BOE ] k| Hx BUF
FDCE 5 o|_HMISS TMB TRAIL FDC NEV;IM; 'T‘;QTLT;\QELETR o e &
D
Miss T TR MISSED_TMB_TRAIL TMB_L1ERR TMB_L1ERR+1 A —— ERCD
MISS_TRG_TRAIL ° Q ce B0 Q————— = COMP TCRG **NEW**gDMB CRIT ERR [BU  crer flp
OR2 CE K e R BUF
LDO TMB| =K RST wCLK e JHALCT_ERR wes I
CLR .—‘ CLR
RST BOE RST BOE gHMISS_ ALCT TRAIL [<BUF  eeco fip
- FDCE = EDC .HALCT WCERR KBUF e llp
FDCE 5 o _HMISS_ALCT TRAIL ALCT LIERR || ol ALCT LierRs1 g HALCT CRCERRK<EU  crey e
TMB_TRAIL_DONE-1 miss A TR | o MISSED_ALCT_TRAIL e " " was LDO_ALCT.HALCTleERR S B
pMISS TRG TRAIL ; b [ LI S s 2CLK < SNEW** o LOND_ ALCT TR :EE ercis B
ALCT_TRAIL_DONE D
LDO_%LC B——cC R RST RST BOE FDCE - ERC14
RST_BOE = LTRG_ERR BUF ercis B
R e FDCE 2ND_ALCT_T L2ND_ALCT _TI " -
FDCE FDCE = ° o HEALEL T B“F
LDO TMB 2ND_TMB_TR o o|L2ND_TMB_TR o«
B 110K TMB_LIER 5 o LTMB_L1ERR o o [HTMB_L1ERR . T "ok
T CE B——)C
AND2B1 o ¢ LTMB_LIERR mCK e RST_BOE .
CLK CLK LTRG L1ER CLR UL
" ¢ R " ¢ R LALCT L1ERR = RST_BOE
e '
LDO ALCT FDCE FDCE mDPMB_TIMEOUT6 ) ALCT-TIMEOUT-1 — s m COMP_DCRC+1 N\ TMB-TIMEOUT
ALCT L1O ALCT_L1ER 5 o LALCT LlER% o o | HALCT_LIERR pCMB_TIMEOUT13 o CoMPDCRe+ | ALCT-TIMEOUT LDMB_CRC_ERR
presen ce ce o uLDMB_CRC ERR | AND3BI
mCK ¢ e e AND3BL FDCE
CLR cR MISS_TRG_TRAIL
aRST_BOE aRST TTMB_ERR-1 TTMB_ERR-0

.TRG TRAIL EBE

L ‘ TTMB_ERR
CSC case by LTRG Trail+1? 2N B TR )
TMB/ALCT need Err Reg's for CSC/EVT FDCE

CRC: Evt WC: Evt Llerr: Evt VB LiERR mTCRC ERR | o| TTMB_CRCERR

TMBerr: CSC&Ewvt ALCTerr: CSC&EVt ™ " vs Tra wTCRE e nMB-TIMEOUT TUB-SUM
ALCT_L1ERR TMB_ERR mCLK ¢ TMB-FUL

LTMB_WCERR NoLoad cLr ors
MISSED_ALCT_TR ALCT ERR LNEW DMB
LALCT WCERR — FDCE —~ £ WRONG TMB
LALCT_CRCERR BC wVRONG THE I
- ] LALCT_ERR R HALCT ERR  gTMB_TRAIL DONE-1 FDCE
TALCT_ERR ¢ TALCT_ERR ¢ MISS_TRG_TRAIL
B————CE B——CE
Reset at BOEgCLk |, aCLK Lo TALCT ERR
CLR CLR
aRST_BOE aRST LALCT_ERR
ee Vee .LTMB_ERR LTRG_ERR

u
FDCE FDCE .BADJRGJRNLL/
b 0 LTMB_ERR o 0 HTMB_ER o TCRC_ERR o ol TALCT CRCERR
| LIVID_ERR o _ B =R ERR
TTMB_ERR e TTMB_ERR . m CK_ACRC ce .ALCT»TIMEOUT ALCT-SUM
Reset at BORek | 2CLK . K e ALCT-FUL
CLR CLR OR3
gRST_BOE aRsT wLNEW_DMB
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B [

C

[ D

OEHDR1

OE_SLINK_CTRL BUFE4BUS

0OD[65:0
m OEHDR1 m LDO_HDR FDC Stages FDC Stage4 FDC StagGS :@—‘ 4BITO ¢ ONE[3:0] OD[3:0] [ ]
OEHDR? oeH DMD o OEHDR1 OEHDR2 OEHDR3 e 0x0 _
 EHDRS 4-bit -Link ctr OEHDR1 BUFE4BUS
o e e S W we—e ABIT_D goc opsgy Fov _4BITS" ¢ _ONE[7:4] OD[7:4]
LR LR LR | =
FDCE RsT BOE ] m RST_BOE ] m RST_BOE BUFS DDU PCB Version BE12
OEHDR3 CEARRS o SoPTA OEHDRI3:1] — — MUX2128 ¢ ONE[19:8 > OD[19:8
LDONE OED o« Stagez mam OEHDR1 SRC_ID[11:0] o | [19:8] L [19:8]
o CLK c WEN-1 12B 2F8H . rp, S weusiiiol SourcelD 12 BUFE12
RST BOE | - _ s |41 SBXN[11:0] OD[31:20]
—SRACE TR Ao e ot Bacor 1T I LIAN[7:0] b= 2
aLDONE| (| | _OETRAIL-2. Gtg 63, == E-code+2 OEHDR; 10=760U= - NOL FXX or Xx’g F— LVliElz,g\N 23_0' EB FE24 ODI55:32
o | CETRAILL,SHaRed == E-code+3 AND2 g =my EVT_CNT[23:0] =0 -> s
81— o ETRAL oSta0ed  pop g - LIANEd) BUFE4BUS
CLK OETRAIL+] ABITO . E .
R.SEEC o T one -7(';'23’\‘5 o o[ TRAIL_ENE, EVTtyp4: undefined — o,g CaONEDS:°6] -» QD[so-06]
ST BOE 7
OETRAI CE 9 C_ONE60
o mCK . OD[15:0] BOEL,0x5, | &! conss BUFE4BUS
RST_BOE s g, coneesf] C_ONE[63:60] L 0OD[63:60]
. OEHDR?2 .
RST FDPE 0OD[31:16] : CETRAIL2 OEHDR2TR-2 BUFE16
SEDEFAULT SEDEFAULT 16BIT80 . £ .
OEDEFAULT PRE OEDEFAULT OEDEFAULT OR2 C_TWO[63:48 0D[63:48
OETRAIL+1 * eNDEE | Ton w7 - OD[47:32] BOE2/EOE-2, 0x8/0x800 e 038 -; 328
ol Fe oY - L
OEH OETRAIL ¢ == lastWen+1 16BIT80 ¢ TWO[31:16] OD[31:16]
SOPIA g BUFE16 0DI[63:48] 0x8000[0x8000 =
16BITO . £ . R OEHDR?2 BUFE16
CRC-Dummy C_TRAIL[31:16] OD[31:16] OETRAIL-2 EBUFElG 1681701 Twop47:32] OD[47:32]
16BITFF ¢ TR[47:32] OD[47:32] 0x0001 - >

BUFE4BUS
STATUS[31:0] e

EvtStat 4

STATUS[11:8]
BUFE4BUS
E

Reserved undef 4 JSTATUS[15:12] ->

Weza  WCIL50] BUFE24
:% Eolr_l_ %mpty Events! | WC[23:0]
WC[23:16] BEUFE4BUS

C_TRAIL[59:56]

C_TRAILS59

TF/SP detection
- LTF_ERR

- LTF SIG

C_TRAIL58

C_TRAILS57

L1As within 500ns
JCLOSE L1A
L eor

C_TRAIL56

OD[11:8]

0x8000

OD[15:12]

ODI[55:32]

OD[59:56]

0
Reserved undef 4
OLD_C_TRAIL[59:56]

TTS-Stat 4

16BIT80

BUFE16
E

C_TR[15:0] OD[15:0]

DMB_FULL[14:0]

~. OD64

~2r0D65

g OEHDRI
OEHDR3 OEHDR3TR OETRAIL
OETRAIL BUFE4BUS W

2 TTS_STAT[3:0] £ OD[7:4]

OETRAIL+1

BUFE16
E

16BITCODE+TR[15:0
{xCODE =2

16BI
0

OD[15:0]

TCO C+TR[31:16]

ODJ[31:16]

16BITCOD
0xCODE

E+TR[47:32] OD[47:32]

BUF

BUFE16
E

2 1owe s B pvB FULL[1S:0] L OD[15:0]
0D64
OEHDRS BUFE4BUS ODes
Active DMB count 4mamBGNTIS:0] OD([3:0]
BUFES8
BOE Status info C_THREE[15:8]
DMBDAV[14:0] BUFE16
2 oueorvsl DMBDAV[15:0] OD[31:16]

Active DMBs 15 >
BUFE16
OSTAT[15:0] OD[47:32]

0D[63:48]

&1 . e EOE4, OXA BEUFE4BUS LDMBLIVE[14:0 BUFE16
g1 cmaw B C_TRAIL[63:60] OD[63:60] 16BITCO C+TR[63:48] 0D[63:48] s o oo~
3 DxCo00 Live DMB Fibers 15 S——
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A I B c D

rst FDG66P . ROD[650]
: pob[15:0] BUF16  Rropy1s:0]

>
DOD[47:32] 515 ROD[47:32]

ODI[65:0]

wSTARY . OETRAIL-1
Page 15 OEDEFAULT DOD([63:48] BlG ROD[63:48] DMB_WARN[14:0]

BUFE16
E

>

BUFE16

E

b OD[31:16]
>

BUFE16

£ OD[47:32
- [ ]

0D[63:0] crets
o

DIN[63:0]  CRC[15:0] ] DMB_WARNJ[15:0] OD[1510]

DOD64 I~ ROD64
DOD65 @‘ ROD65

L8ur

LSUM_ERR[14:0]

- DMB-FULL [~ LSUM ERRI15
BUF

. LSUM_ERR[15:0]
DOD[31:16]  ROD[3L:16]

STATUSBLOl sraTys15:0]

o SR -NI DDU Status/Error 32 BUFE16
KBIT-1 o R KBIT WEN-1 o PE WEN E OD[63:48]
e e a WENL o WEN-d, W BOE Status info: 2=
INV was DLLerr-o STATUS10 SingIeWarn--. STATUS13 C_THREE14
DDUsyncErr--. STATUS3 BUF ¢ THREEL

FiberErr--o STATUS2

. . C_THREE12
NoLiveFiber-— STATUS24
OR:

DDU Timing Info FPGA CLB Delays (ns)  cmeasmes & o

SlngIeErr--. STATUS14 C_THREE10

DDUctrl to InFIFO signals: 2” — 47, .3ns — .6ns 4-FG: 0.32 o—FG: 0.65 Linerr-g STATUSI TR
IRCLK has 4 loads, may slow signal by 0.1-0.5ns¥D set/ho}ld O/O 14 TIME-OUT

Clk to Q: 0.38 T
CKFBout has normal drive, IRCLK has ~1.1ns Fa%@@@dmeb rst setu £ 0.60 C_THREE[15:8]
Async. pre—clr to 1.25

FPGA J[/@ Delays (lvemos33, ngkis Sk to @ 3.12

IBUF: 0.9 SI set/hold: 0.34/0toQ11 (low state) 3.22-3.34 3.
IFD Set/hold 0.92/-0.12 Clk to Q: 0.65

OBUF: 2,33 TI FIFO 1/0 Delawgadash)riro test board

OFD set/hold: 0.26/0.14 Clk to Q: 2.41

smodifiers for drive/slew settings: RCL&% to }Em&pty gl}]lrgws%ate) §08é=%%%v 332%42]3 29
6mA: add 2.60 for Slow, 1.28 for Fast t t ’t tat 3.22-3.3 3.23-3.3
Bma: add 1:69 for Slow, 0.46 for Fast o Not Empty (high state) cems.ad - L

NNMA: a . or oW, . or as
16mA: add 0.52 for Slow, 0,02 for Fast RCLK to Q1L False (low state) | o, . o 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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D

A I B
Check for Track Finder signal, record TF errors E N ﬁ SN TFERR_UPO40)
misce PUt in DDU Tr

FDACE
DOUT42 0o Q LDOUT42 LSUM TFERR[140]
DOUT43 LDOUT43 known for E-code+1 = .
R o DOUTS FDCE SUM_TFERR
— D2 QF—
[ e L set CRITerr ./ =Kl
GOOD_1ST_HDR wCOOD WD HOR | ¢ H —err??

B CE

CLK m*
wCLK | e L2DMB_RD[14:0]

NEW DMB ¢ ar OR6 NEW_DMB . LSUM_TFERR[14:0 TF CRIT ERR
w NEWDMB ] ﬂ pas _ -
AMAE-code+2==DDUtr-1==Stage6? CHECI

OR15

known for DDUtr-2==E-code+1
set TFerr _ FDCE

Known for E-code+1-->>3 LTF CRC ERR TF ERR |, Q LTE_ERR
L TFLERR /A TFSIG | AAHeld until EOE
OR3 .CLK ¢
CLR
RST_BOE

set SINGerr

DMB_MOVLP-1_[4:0] KILL TFSIG
] -
DOUTI[43:39] CFEB MOVLP FDRE FDCE
TRG_DAV TFSIE-L |, ° TREIG ° o o210
SUM_CFEBDAV[4:0] CFEB DAV ! -SECOND_HDR . Stage3 ce Stage4
I o CLK L. wCLK Ko
OR5_BUS Stagez .%T RST BOE CLR
NEW_DMB
'@w.
LNEW_DMB %
'@w
L2NEW_DME-
W
OR2
ANDIBE FDRE Reset at Ecode+2
uDDU_DMB_MATCH DCRC_ERR LTF_CRC_ERR
LGOOD_1ST_TR e ) .
.WD%' wCOMP_DCRC_| AAKnown for E-code+1
EeA CLK
mCLK |
uFSIC_ | g LNEW_DMB C o
LNEW_DMB-TF I
TF_SIG
eretMAcompare when 2nd TFDMB Trail is received™
THE OHIO STATE UNIVERSITY "™ Stage 2 Logic: DMB Status Checks IR 2 o D785C
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B[51:0] NEXTCRC[14:0]
]
CRC[14:0] L
XOR13 XOR12 XOR12 XOR13 XOR12
m CRC5 . mCRC? . . CRC10 . . CRC13 . m CRC2 .
CRES Bl Q0 NEXTCRCO cren Bl Q0 NEXTCRC3 creu Bl Q0 NEXTCRC6 cRe Bl Q0 NEXTCRC9 cRes B1 Q0 NEXTCRC12
mCRC? - -t 5 - 2 mCRCL 2 mCRC4 0
» CRC8 B3 » B21 B3 » B18 B3 = CRC2 B3 » CRC5 B3
» B9 B4 » B20 B4 » B17 B4 = B1 B4 » B12 B4
» B8 B5 » B35 B5 » B32 B5 = B15 B5 » B11 BS
™ B23 B6 ™ B49 B6 ™ B46 B6 = B14 B6 ™ B26 B6
.3377 B7 .3197 B7 .3167 B7 .3297 B7 .3407 B7
.577 B8 .537 B8 .507 B8 .mi B8 .5107 B8
.567 B9 .5187 B9 .8157 B9 .5137 B9 .597 B9
[ S 5T [ LSS 5T w0 e mB2 w0 [ -
B ey w2 e w5 eu w87 len w2 ey
.8517 B12 .Bui B12
XOR12 XOR12 XOR11 XOR14 XOR12
mCRCS - mCRC8 - mCRCO - mCRC14 - mCRC3 o
.;chi B1 QO NEXTCRCL .::cui B1 QO NEXTCRC4 .::cni B1 o NEXTCRC? -% B1 QO NEXTCRC10 % BL o NEXTCRC13
B2 B B2 B B2 B2 B2
» B22 B3 » B20 B3 » B17 B3 = CRC2 B3 » CRC6 B3
™ B23 B4 ™ B19 B4 ™ B16 B4 ™ CRC3 B4 ™ B11 B4
™ B37 B5 ™ B34 B5 ™ B31 B5 = BO B5 ™ B10 BS
55l o6 s o6 s 56 Bl 56 s o6
» B21 B7 » B18 B7 » B15 B7 = B13 B7 » B39 B7
» B5 B8 » B2 B8 » B14 B8 = B28 B8 » B9 B8
» B20 B9 » B17 B9 » B29 B9 = B42 B9 » B8 BY
w2 w0 22 o 2 w0 mBZ e 2 o
.7850 B11 .7347 B11 .7Bll B11 .7338 B11
.7326 B12
.5417 B13
XOR12 XOR12 XOR12 XOR12 XOR12
» CRC6 BO » CRC9 BO » CRC12 BO = CRC1 BO » CRC4 BO
R0 B1 ® NEXTCRC2 R B1 QD NEXTCRCS B B1 QO NEXTCRCS w2 B1 @ NEXTCRCLL B Bl QO NEXTCRC14
» B8 B2 » B5 B2 » CRC1 B2 = CRC3 B2 » CRC6 B2
2 83 Bl 83 2 83 mCRCA 83 mCRCT 83
m B2 4 m B8 4 m 818 4 B 4 m 810 4
53 85 BB 85 m Bl 85 5t 85 -t o5
= B50 B6 = B47 B6 = B30 B6 = B27 B6 = B24 B6
» B20 B7 » B17 B7 » B44 B7 = B41 B7 » B38 B7
™ B4 B8 ™ B1 B8 ™ B14 B8 = B11 B8 ™ B8 B8
™ B19 B9 ™ B16 B9 ™ B13 B9 = B10 B9 ™ B7 BY
.7834 B10 .733l B10 .7328 B10 .7325 B10 .7322 B10
.5497 B11 .5467 B11 .mi B11 .Mi B11 .8377 B11
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D[63:0] CRCJ21:0]
C[21:0]
XOR12 XOR12 XOR12 XOR12 XOR12
w G o uC8 g wC0 o S’ e s e
RST c17 cl4 ci1 cs c5
| .| B—— Bl B——B1 B—B1 B—B1 B——B1
c18 Q0 CRCI% c15 Q0 CRCli c12 Qo0 CRCI% co Qo0 CRC9 n c6 Qo0 CRC6 n
c1 B—B2 B—B2 B—B2 B—B2 B—B2
.E- o L mCl6 g o I e ClO0 | ey 53
| B ] w06 g, w3 g, D0 g, 2 g [SRCIN P
D17 D14 D11 D8 D5
co B——B5 B——B5 B——B5 B——B5 B——B5
- D18 D15 D12 D9 D6
C19 B——B6 B——B6 B——B6 B——B6 B——B6
- D19 D16 D13 D10 D7
c21 B— 87 B——B7 B— 87 B—B7 B— 87
— D38 D35 D32 D29 D26
DO B— 88 B— B8 B— 88 B— B8 B— B8
— D40 D37 D34 D31 D28
D19 CRC21 B— 89 B— B9 B— B9 B— B9 B— B9
= u D60 D57 D54 D51 D48
D21 B——B10 B—— 810 B——B10 B—— B10 B—— 810
- D61 D58 D55 D52 D49
D41 B——Bll B——B11 B——Bll B—— B11 B—B11
m D4l |
D42
D63
XOR9
XOR14
co XOR12 XOR12 XOR12 XOR12 XOR12
B 80 Ci15 c12 c9 [of] c3
C18 B— B0 B——B0 B—— B0 B—B0 B——B0
BBl o0 |CRC20 g C16 |, C13 |y, C0 |, c7 o1 c4 o1
- C19 B2 c17 o CRC17g L c1a @ CRCl4g = cit Q CRC1ig L cs QD CRC8 o = cs QD CRC5 o
Cc20 B—B2 B— B2 B— B2 B— B2 B—— B2
B8 c18 C15 C12 c9 C6
C21 B— 83 B— B3 B— 83 B— B3 B——B3
= B4 D15 D12 D9 D6 D3
DO B B4 B —=— B4 B4 B4 B—— B4
B 55 D16 D13 D10 D7 D4
D18 B——B5 B—B5 B—B5 B—B5 B—B5
B 86 D17 D14 D11 D8 D5
D19 B—— 86 B——B6 B— 86 B——B6 B——B6
e D18 D15 D12 D9 D6
D20 B— 87 B— 87 B— 87 B— 87 B— 87
BB D37 D34 D31 D28 D25
D21 B— 88 B—— B8 B— 88 B— B8 B— B8
B8 D39 D36 D33 D30 D27
D40 B B9 B—— B9 B B9 B— B9 BB
B— B D59 D56 D53 D50 D47
D42 B——B10 B—— B10 B——B10 B—— B10 B— B10
B BL D60 D57 D54 D51 D48
D62 B——Bl1 B——B11 B——Bll B—— B11 B—B11
B——B12
I7D63 B13
XOR12 XOR12 XOR12 XOR12 XOR12 XOR12
.LBG I%Bo .LBO .LBO .LBO .LBO
w8 e CRC! BB e CRCI B2 e CRCL s Bl CRCI n Bl CRC7 (R B1 CRCa
c19 Qo —FCl%m C16 Qo —FClm c13 Qo —FC5m C10 Qo —FCm c7 Q" c4 Q———u
B— B2 B— B2 B—— B2 B—B2 B— B2 B—— B2
€20 |, 2l | sl |, aCll | = C8 5 e o3
Dl g, D g, R X D8 g, a5 g wD2 g
D18 | .. D15 |, D12 | D9 o D6 o D3 o
D19 | . D16 |, D13 | D10 |, D7 o D4 o
s D20 | Y A e s D4 |5 o A m D8 o » D5 o
w039 | w03 | m DB g w030 | D27 |, D24 |
0T - i ox N P o7 2 a D29 g o7 2 P
.L B10 .& B10 .& B10 .% B10 .% B10 .% B10
.7D62 B11 .7'359 B11 .7'356 B11 .7'353 B11 .7D50 B11 .7D47 B11
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XOR12

B0
B CRC3

U @ .
"
[SULCA
]
]
7
B— B8
| ]
B0
2 s

XOR12

B 80
BB CcRC2

B2 e < -
B 83
B4
B85
B——B6
B—— 57
B B8
B B9
B———B10
B— Bll

XOR11

Co

C1
c2 ® CRC1 g

Cc21
DO
D1
D2
D21
D23
D43
D44
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A [

B

[ C

DIN[63:0]

DIN63
DIN62
DIN61
DIN60
DINS9
DINS8
DINS7
DINS56
DINSS
DINS54
DIN53
DIN52
DINS1
DIN5S0
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

DING

DINS

DIN4

DIN3

DIN2

DIN1

DINO

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

DING3

CRCI[15:0]

DIN52
DIN48

DIN37

DIN62
DIN51
DIN47

DIN36

DIN19

| R

DING

| R

DINS

e
XOR8
| pEE

DIN61

DINS0

| R

DIN46

N6 |

DIN35

NG
N> |
N |

| R
| R

INT1
::szz Shared by crc0, 1, 15, 8

XOR8
oz

: ) INT2
DIN2L Shared by crc0, 1, 15, 7

: ) INT3
DIN34 Shared by crc0, 1, 15, 6

DIN33

NS |

DIN32

NSz |

DIN20

N0 |

FB[15:0] DINS3
DIN49
DIN38

DIN23

DIN1

FB13

NS
N4 |
N8 |

| R

[T laEE R

XOR8

: ) INT4
DINS Shared by crc0, 1, 15, 9

INTS
DIN29 Shared by crc2,3

XOR8

.DINGS

.DINSS

.DIN33

i > INT12 ™
DIN32
: ) INT6
DIN3L Shared by crc4,5 XOR4

.D|N3

.FBll

.FBIS

XOR8
.D|N54

.DIN40

.DIN39

.DINSl

.DINZG

.DINZS
XOR4

moiN2 . INT7 o
Shared by crc0, 1, 15
LIE

.DIN17

.DINlG

.DINlZ

.DINll
XOR4

.DINlO

Shared by crc3, 4

> INT8 n

Shared by crc10, 11

> INT13 n

Shared by crc12, 13

.DINQ

.DIN4

.DIN3

.DINZ

DIN1

S INT9

Shared by crc0, 1, 15

INT10

Shared by crc0, 1

XOR4

INT11

Shared by crc2, 15

XOR4
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A B C D
.INTS
T oINS
N2 o2
.D|N19 .INTl
Mo1 .DIN54
.D|N17 .INTZ
INT4 DIN22 CRCI1(
= o = T3
.INT3 CRCO .DINSO
DIN15  XOR4 .FBl CRC5 DIN59 .INTA
.INT7 .DINS
DINO M5 .DIN45 M15
mo2 mFe2
FB7 = INT6 DIN44 .INT7
.INTB .FBG
FB12 ™ FB12 XOR3 .DIN3O CRCL!
INT10 XOR9 w
XOR4 = XOR7 T8 aNTe ,
Nl | ]
gRINeo [ DI miTl
L] NS monE
DINS s | o
CRCo DIN23 ) > CRCLiy [ L
DIN4 |
FB12
DIN10 |
FB2 |
|
FB12 .D|N51
.FBIS .7FB3
.FB7
.INTZ XOR9
XOR9 mLiNeL [ LLLEC .
INTS DIN38
[ SR LR oINS [ S
INT11 DIN26
B .DIN3A |
.DINSS DIN33 CRCT .DINSG
DIN46 DIN24 CRC1:
— a:E] — ) CRC1g
DIN28 cRez DIN52
il ]
.DlNlG FB14 .DINlO
Fes mFB
iz NTL mFes
INTS
B .DINSZ XOR9
T2 DING6 [FULLES -
.DIN47 DINSS5, .7DIN57
DIN43 .7DIN27
— CRC3 moinNss ) > CRCB o
XOR8G DIN53
DIN32 DIN20 B
DIN17 s ) M
| .DING
mOINIS o1 Nz
FB14 N2 |
— FB15
= FB5
TS XOR9 .FBQ
.D|N63 —
.INT12
.D|N37 XOR9
DIN48
= mDINgs mi4
.7'3”\“M DIN40
DIN35 CRCY w0
mOINGD ). CRC4 g = > u oINS
.DINZl |
[l oINT XOoRe moiNaL
.7D|N15 INT4 .DINZE CRCI
FBO L
L XOR7 [ DL
.7“314 .D|N12
.FBS
mFBl0
XOR9
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1 . . .
Outgoing packets must have 1010... preamble logic and End Packet logic.
---> Not done yet! Consider a counter to skip 1st ~12 bytes after K word. Skip 4 CRC bytes too.
FD16CE
DOUT[15:0]  [opsop DO[15:0]
QU5:0]]
aRXOV |
wCLK Lo
CLR
2 RST
GT ETHERNET 2 Page 17
—_ FAST12B9
RDY o
 FOK
——BREFCLK CONFIGOUT KIN[1:0] ©
RXBUFSTAT[1:0] AlL0] RXDV
—PREFCLK2 RXBUFSTATUS[L:0] Elastic Buffer Overflow RXDISPER[L:0] R —
— LONFIGENABLE RXCHARISCOMMA(L:0] RXBUFSTATL COMMA pr—— B[L:0]
§ CONFIGIN RXCHARISK[L:0] .W IDLE L C[L:0]
ENMCOMMAALIGN RXCHECKINGCRC . KINO ) (no Ioad). RXNIT[1:0] o]
ENPCOMMAALIGN RXCLKCORCNT[2:0] RXBUFSTATL
LOW/[1:0] OR3
g‘ LOW1 ] LOOPBACK][1:0] RXCOMMADET M‘
g : LOWO g | RXDISPERO
o' }}:IU‘ }7POWERDOWN RXCRCERR —
mEE——pera RXOATALS O] -~ RXER = RX_ERROR RXDV e LRXDV.
° ——REFCLK2 RXDISPERR[L:0] RXNOSYNCD t D Q———— & 0 Sl ——
%\\%REFCLKSEL RXLOSSOFSYNC[1:0] RXNOSYNCL CLK CE CLK
R’
-wrzxr\l RXNOTINTABLE[1:0] XN L CLR L CLR
RXNIT1
o I&QXP RXREALIGN — - RST - RST
AND7
5‘ | }7RXPOLAR|TY RXRECCLK RXCLK-NOUS
IﬂRXRESET RXRUNDISP[1:0]
.%QXUSRCLK TXBUFERR .
CLK , TXER[1:0]
B RXUSRCLK2 TXKERR[L:0]
LOW[1:0] TXN
XBYPASS8B10B[1:0] TXN — 2
XCHARDISPMODE[1:0] e L IXP g
TXOUT[17:0] XCHARDISPVAL[L:0] TXRUNDISP[1:0] 7]
TXOUT[17:16]
XCHARISK[1:0]
- XDATA[15:0]
° g TXFORCECRCERR
B }OTX&TXINHIBIT
e LE Tl
.wTXRESET
.&TXUSRCLK
.%TXUSRCLKZ
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FMAP

FMAP

A0
Al
BO
Bl

FMAP

Cco

C1

DO

D1

INT2
RLOC=X0Y1

INT1
RLOC=X0Y0

INTO
RLOC=X0Y0

"RXDV"

& XILINX  re

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




C T D
TXRST FD16PE TOUT[35:0]

TXOUTJ[15:0] e TOUT[15:0] MAXDELAY=19NS

| IDLEOUT needs local control logic.

FD36CE

TXRST FD4PE

TOUT[35:32]

Page 19

GT_AURORA 4

FAST18B16
RDY
B————EN
mBREFL  Lerroik CHBONDDONE
IﬂBREFCLKZ CHBONDO[3:0] FOK 0
HBONDI[3:0] CONFIGOUT . KIN(3:0] A0]
RXBUFSTAT[1:0] COMMA y g ° RXDV
ONFIGENABLE RXBUFSTATUS[1:0] Elastic Buffer Overflow KIN3 RXDISPER[3:0] o0l u
ONFIGIN RXCHARISCOMMA[3:0] RXBUFSTATL KIN2 IDLE RXNOSYNC[L0]
. | ] ] c[L:0]
NCHANSYNC RXCHARISK[3:0] DOUT[35:0]
- KIN1 RXNIT[3:0
NMCOMMAALIGN RXCHECKINGCRC (no Ioad) —
RXDISPER3 KINO
NPCOMMAALIGN RXCLKCORCNT([2:0]
RXDISPER2 ORS5
% | - |LOOPBACK[L:0] RXCOMMADET | _COMMAL
RXDISPERL
X &1} OWERDOWN RXCRCERR — FDCE FDC
z RXDISPERO
g! —REFCLK RXDATA[31:0] RXER RX_ERROR RXDV LRXDV
g e RXNOSYNCO b Q u = b Q u
——REFCLK2 RXDISPERR[3:0] e
RXNOSYNCL
IE—LREFCLKSEL RXLOSSOFSYNC[1:0] CLK c CLK c
RXNITO = =
wRXN o RXNOTINTABLE[3:0] CLR CLR
RXP RXNITL = RST = RST
o B———RXP RXREALIGN — AxNIT2
& | —————RxPOLARITY RXRECCLK RXCLK-NOUS
RXNIT3
ST Lreser RXRUNDISP[3:0]
AND12
2CLK RXUSRCLK TXBUFERR
INV_ LK TXER[3:0]
B———RXUSRCLK2 TXKERR[3:0]
XBYPASS8BL0B[3:0] o | TXN g
TXP

XCHARDISPMODE[3:0] > "
ERROR Send 2 sets of 2 Idle bytes: K28.5(10111100), D16.2(01010000

XCHARDISPVAL[3:0] TXRUNDISP[3:0] ] —a \ -
e CHARISK[30] S = 0x1BC, 0x050 (time-ordered) = 0x50BC (in paral?el)
XDATA[31:0] ’

TOUT[3L:0]

DIN[31:16]

| {TXFORCECRCERR

@
A TXINHIB TXINHIBIT

g ——xpPoLARITY I DLE16B”I-DLEOUT[31:16] .-)

ol
TXRST REF_CLK_V_SEL=1

e RIGINS
TXRESET SRLOC_ORIGIN=X109Y212

. 16SOP4B1
= ZCLKD o | usreLk RPM_GRID-GRID Page 20 DIN[15:0]

NV CLK TX_DIFF_CTRL=800 -
B————TXUSRCLK2 TX_PREEMPHASIS=3
IDLELEBI oy coyrps )

16SOP4B1

TXOUT[31:16]

TXOUT[35:32]

TXOUT[15:0]

TXEN
= {>$
2

THE OHIO STATE UNIVERSITY [TITLE Multl Glgablt Tl’anCEIVel’ BYJRG PARENT PAGE 2E IPROJECT D785C
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C1
co

A3
A2
Al
A0

B3
B2
B1
BO

D3
D2
D1

Do

FMAP

FMAP

FMAP

INT4
RLOC=X0Y2

INT3
RLOC=X0Y1

INT2
RLOC=X0Y1

INT1
RLOC=X0Y0

INTO
RLOC=X0Y0

NOR4B2

Lo

Lo

"RXDV"

& XILINX  re

Title: FAST13B10
IComments: 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 QN®/CCVCCVCCVCC QNOANOANYCC QN/CC ONOGNSANSAND

THE OHIO STATE UNIVERSITY [TITLE Gigabit "Idle" Code BYJRG PARENT PAGE 18 PROJECT D785C
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A B c I D

FDC DIN[15:0] FD:16'64CE DDIN[63:0] FPMCE LDIN[63:0]
o o | EREN+1y - e QLsa0] mEVEN 648/ ofesal
OFIFO_MT
CBIECE ' cnTHis0) S Lo CB2CE REN T : _ _
- - Qw Page 22 Read in 16-bit data from FIFO, convert to 64-bit,

process as 8-bit, then transmit to GT as 16-bit

NOR2

mT rsT  FDPE AND2
— EOE_STOP SR4CE
MT_CNT7 L AND2B1 RST
orFo T | PRE o MT ) REN s o |_REN+1 o Lon STAT_RST
e | .
END_MT cE OR2 o1 REN+2
CLK MT _STOP STATUS[1:0] o OR?
B——)cC — o }7 CE Qt—
E 7 oLk Lo ol
SOP4BL STATUSO CLR
20480ns = 320*64ns = 1280*16ns = 0101/0000/0000 = 0x0500 STATUSL RST
; ; i hiah: 17=EOE e
Wait 20.48usec before starting new packet UNLESS FIFO ~PAE is high; FIFO holds 64k words. FDC FDC
~PAE=low for WC<1025 (64-bit words) == FIFO less than ~2% full: not much data! — D2 Q@ +— 0=BOE
~LD/FSEL1/FSEL0=1/0/0, s0 n,m=1023 and ~PAE changes state at WC=1025. | | 1=EOE 2 | KERR KERR+1 KERR+2 g
End of Event is always aligned with End of Packet! Status1=EOE from DDU_Ctrl, Status0=BOE. EREN o3 @ STATUSL ol ° Q ° Q
s—0 -
SET MTRST STATECTL GBE RST mCLK ¢ mEVEN_64B "\___EOE STOP g mCLK c mCLK c
B < SET_MTRST RST————nm CLR .EREN+1 o CLR o CLR
NL? gHALE | o SRsT__SRST STAT_RST o g, g,
REN REN
NL? _PAF REN-1
" par oesvne. 7 EDC FDC FDC FDC
NL? _FF = LOESYNG )
FA.iKEDATA GOODCRA GOODCRC-1 | | GOODCRC| | 0 c;ec EN e R ol KINO | o|_KINL KIN[1:0]
B FAKEDATA OEHDR z KIN-1 KIN1
LOEHDR—>=""" m gl b SRST GT RST
LDIN[63:0] LOEDATA——CEDATA gCKIZS . mCKIZ . nCKIZB, . nCKIZ, . KINO FIBEROK =
—{ |N[63:0] OE CRC ctr CLr CLR CLR
) 24 LOE_CRG——————# _GBE_RS GBE_RS 2. ] . I OR2B1
START age Lo TR—CETR o e S £ EN
w2 CsTaRT b OEIDLE 4 FDBCE Fpsce .~ | BUFES BUFSE
FIBEROK LOEIDLE - . c[7.or—= INSBIT[7:0] miEDMODEZ___E | ED_MODET only!
B——————FIBEROK COUTIIG CRC|7.0| oi70l DCRC|7.OL>[7;01 d| E : mCBE_RST T_OUTO o
MT _STOP : Q[7:0] Q[7:0]
ML STOP | DATA[7:0] Ge-ENCODER, Gg ENCODER mCT_RST TOUTL g
NL? gPAE PAE DOUT[7:0 @ CK125 @CK125} . @SET_MTRST TOUT2 g
STATUS1 T_OUT3
CK125 KSET- o ° - -
T CLK KOUTE‘ ‘ I —— gOFIFO_MT T OUTA o
=" SRCLK BUSY——Ym FDC  gcRC ENr 1 < oMT RST Touts o
RS lRsT GOODDAT GOODDATAG o o|_KSET#1 BUFTKIN-l - =58 GMT_STOP Touts o
» MODES > FAKEDATA. .OE*CRC TfoUT7 ]
BUF TENA
CLR
CRCEN BUFTS EBUFE8 LED_MODEO-3 only!
T_OUTI[7:0] FD16CE
R FD8CE b7-01-— = T_OUT[15:0] TOUTI[15:0]
» ) D[7:0] - KINO T _OUT8
wMODES | ont enk G _ENCODE Gg_ENCODER, U § | CEENCODER. g KERR B T ouTe aE-ENCODER |
mLED_MODE?, CK125 CK125 > CK125 BUSY BUF T OUTI0 mCK125,
AND3BL LED MODE4 L c B—)cC . =0c — ~
o ° ° . REN T_OUT11
oNT E =Rk & Sl & - gCRCEN  [BF T ouT12
= BUFES oo mopmanyy ~~~Byle—swap [nside~~~ goeor & 1oums
LED_MODES | o ceo CNTI7:0] T_ UT[70] .OEDATA BUF T_O0UT14
CK125| e gOE_TR BUF T OUTI5
BUF

ano
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A B T C D
FDC :
EREN FIRSTREN LED_MODE4 E LD[51]
:EREN+1 ; — ™1 BOE bigSTATUSO \/’1 LD . d
= -Inverted LEDs!!
Lep cse BOTSE TPOUT[7:0] Ko coeonmSTATUSL | L LD2 Non erte St
DDIN63
.;STT RST %‘ Rl .EREN V LD3 LED MODE1 E LED MODE3 E
= xor2 e —fure " w ¢ 1 Dbt Kerrea) . LD1
.MT STOP DDING2 FIRSTGOODREN LD4 L = Laure u L = Lo u
WPFIFCMT g }:) FDCE = sure PAE D2, gorcen L LD2
wPAE | > xor2 o o DOUSIN P LDS " e Leire R A 21 "
HALF = DDINGL mEVEN 648| BUFE o PAF LD3. aREN ’—y\l\\/ LD3.
PAF 5‘\:) .CLK E LBure E_"BUFE
FF XOR2 NoRe ¢ ar FF LD4 BUSY LD4
.L DDIN60 [ a [ § u
LED_GBE ST 7 £ Bure \E_’\\/BLUFE
= 8 FIBEROK LD5 MT_STOP LD5
LED_MODES SHO_CTRL > XOR2 L L sore u = Sore u
LED_MODES6 LED_MODES E LED_MODESG E LED_MODEDQ E LED_MODE2 E
AND3B? ?UFElG mEVEN 648 N LD1, a0 N LDl,  GOETR N LD1,
TOUTI15:0] TSTOUT[15:0] £ Bure E LBure e LBure
4_ mSTATUSL LD2. mSTATUSL - @OE CRC LD2. mOE_CRC LD2.
E %FE E %JFE E \/BUFE E %JFE
mEREN o LD3. mEREN - \/;[sm;g LD3. aRST o LD3. mOEDAT, o LD3.
aGOODDATA P LD4. mCOODDATA o LD4. m SRST P LD4. mQEHDR P LD4.
E BUFE E BUFE E BUFE E BUFE
EOE_STOP LD5 START LD5 OESYNC LD5 OEIDLE LD5
Lo vooes  BUFELG " L sure .= L sore " " L gore .= L sure "
CB16CE £
FIFO_RCNT[15:0] TSTOUT[15:0] EDC
:ﬁﬁj ETH_LIM2 ETH_LIMIT | o [ETHXLIMIT
LIM3 AND2B1
LED_MODE6 BUFElG W
OR2 CB16CE c AND2B1
GBE_BCNT[15:0] TSTOUT[15:0]
GOODDATA | . T
CLK | LED MODEO g
©ar € | LED MODEL g
RST_START LED MODE2
- - - LED_MODE3
Find a better way to set ElimThresh bits! s e
MODES5 LED_MODES
_______________________________ —a |
= MODE2 FDCE <<<< | MODE4 LED_MODE6
m MODE3 | m MODEO | o |LELIM BOy D2 4E LED GBE o Mow'
 MODE4 "\ SET_ETHLIM ELIM BO - LMo MODE7 E o7
Do | elle [ emsmioiwes o HalfFull is Default
MODE7 CLR — AL D1 a u IS e au
" RST LIM2
ANDS ° o 1 lms
rsT __FDPE 8 F——e ]
g MODEL |~ PRE | ELIM Big
gSET_ETHLIM|
T <<<<
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Q[63:48]

Q[31:16]

FD16CE

CE

CLR

Q[47:32]

Q[15:0]

Q[63:0]

& XILINX

JRG

TitleVIRTEX Family FD16-64CE Macro

Comat@4:Bit Bus Matching Register with Asynchronus Clear and Chip Enable

Date: 2nd February 2004 er:

Sheet Size: B Rev:




4 3 1
Q[15:0]
Q[15:8]
= C
™ CE CLR
mCLR ]
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
‘ s ! Page 23




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

[TITLE

State Machine Control
DDU Ethernet Logic
CMS CSC Electronics

21A

D785C

"IRG

WOLG S > 800+ 10 databytes: ___weo WC12+11+10+9 ---> 7680 + 16 data bytes:
- Wete "\ WC8960 - . well %.
w WC8 a WeC12
AND3 T . [ C [ D
AND2B1 FDCE FDCE
FDCE MT FDCE MT usually goes true on S6 FDCE
0 % ) Q %DM R . REN BUSY FAKEDATA | o|_LFAKE MT R . LMT
MT ELK N AND2B1 .L CcE IW = CE
RST or2 RST R RST :@—' END_RST m!DLE_ACTIVE LMT_RST I n
- L FDCE  _REN SET _MTRST OR?2E1 SR8E_ONE SYNC_ACTIVE LMT usually goes true on S}
DO_HDR BUSY . BUSY. mREN | JJ "REN#1T ) SELMIEET a7 RST
[C’E ¢ %0 " -% ce GO+1 Free-running state machine: SO sync to RCLK ristB%R%q(ge oRs >w07184 .
L R G START "ok | LMT _ —
END_RST WS - FIL LMT_STOP
PREN SEND [~ ] SEND oies FDC ~ goe TR OEHDRT FILL STOPDATA
:@7 n 56 ° ° m) DO_HDR o Q OEHDR ) MAXDELAY=14NS WC[12:8] WC7936 AND3B2 or2
B JCTEN cLK - anos eus WC12+11+10+9+8 ---> 7936 + 16 data bytes:
END RST CLR was AD R:].O, S6 L E8 7 IDLEs sent between big packets
ISR A 1 B E
AD1 = [ — HDR_DONE | . I OUTI7:0
ROM address control " 02 ADRLA6T’H§6 FDCE ooe WaSADR=11,S7 T e o ; o
CBaCE oo | USRI o L ADR=7,S7  momr 7 Counts OEDATA + OE TR cycles = Byte Count |
oo A8 Ok * - LAST_HDR End GO at 8960 data bytes, followed by 16 more
Q—n AND4B2
2| AD2y END_RST . . . OE[?O] and 5[70] ARE in sync!
o[ aig - mCLK e WC13 (or any bit 4+) and OE7 are simultaneou
OE_HDRT | . ol S1 FDCE  _OESYN RST CLR FDCE _ o SR8CE
mCLK b w END_PKT o PKT_DONE END RST FDCE LMT 5TOP END_DATA- | o _END_DATA CONT_DATA DO DATA OE[7:0]
END RSTSl oK EE trBSETROK .STOPSGDATA 5 o|__sTOP = -zGT o .—JF”- o— or2 BusY | Qe
CLR OR4B1 B cCE ¢ CLR IL‘K c
oR2 ADZ.::D)ED SKIP-4- DES;’EB\-(I—;ES OE HDRT o BUSY _ e -
s oz ;FD*;KEONE o FDCE Control for MUX over 8 input data bytes
OECRC3+1 7% SR4CE .END DATA OE_TR :E GOODCRC i
aEND_DATAT N\ DO_CRC | | | OECRC3, gy mwowr  gCLK . 15185 rrf: %Iyt@g for destination MAC
S7 OECRC-, CLR
5L I =S mEND_RST—] Send SYNC during RESET, IDLE after RESET ends.
. e T _ _ IDLE state: FIFO MT? If YES, loop to IDLE.
aEND_RST = Setting OECRC and OE_TR cor’lggrDrgnEtly is OK; they control different busses If NO, begin packet: (sync to RCLK)
gQECRCO | | o0 |_OECRC] mPKT_DONE SEND Dﬁ FDCE send HEADER (8 byteS) + first 4 data bytes (: FF)
o1 | OECRC2 Fpc =R OEDATA enable REN at proper state, in sync with RCLK
OECRC3 AND3B2 D o——="""'n
ck . | oecrean DOTR 1, o —OETR [~ OETR ¢ MUX through 8-byte-word from FIFO
enp_psT 30— G7 e |, S6-S1 = FIFO MT? If NO, MUX over next FIFO word.
FDC S ENDDATA  wSRT FDEE & cre If YES, end packet; *send 2-byte Packet Number* |
+ + e D . H
w OFCRE o 0 °§06°3 2 iy e . [S0-S5" WC < 56 bytes requires ZERO FILL up to 56 bytes
mCLK L e send CRC32 (4 bytes) + TRAILER (2 bytes)
END RST - gEND_RST + 2 IDLEs, then loop over IDLE cycle

DATE

7-29-2005_13:26

FILE

STATECTL

.1

PAGE

24




C D

B [
SYNCOBIT IDLE9BIT ROM16X9
OESYNC FDCE OUT[7:0] OUT[7:0] ADO HDRTI[8:0] aOEHDR{ ¢
L — HDRT8

QI7:0] QI7:0] A0 o[8:0] KSET
MA)%EELLEJ_SIE D Q IDLE ACTIVE IOESYNC CE Page 29 KSET .7OE|DLE CE Page 29 KSET .7AD1 AL BUFE MAXDELAYEZZNS
B e mCLK e g ® mCLK e — & aAD2 |, BUFES8
CLR CLR E
NoRe e SRST RST L HDRT[7:0] OUT[7:0]
%”—1 = 0x1BC + 0x0B5 + 0x1BC + 0x042 = 0x1BC + 0x050 HDR=8 header + 4 destination byteS. MAXDELAY=25NS

FDCE TR=2 trail + 2 idle bytes.
FDCE SR4ACE
LRST SRST JUSTDATA &

g LINRST | | 0 DO RST RSTO RSTL =GT_RST
S7 RST HOLD D Q SLI Qo MAXDELAY=2.3NS _ o ZERO KSET
m———CE = s7 RST2, AND2B1 FDCE Bl > u

CLK AND2B1 = CE Q BUFE

¢ CLR .L c .L ce o RST. S7
RST_CLR ] SYNC_DONE CLR CLK RST4 P o —RS[HOLDy GOODCRC BUETS
L IRST (;LR RSTO CLR I L] ¢ R @ HOLD _ENA e .
- FDCE gRSTCLR p aCLK - BOBIOTO C_ZEROS[7:0] 3, COUT[7:0]
s7 OR? cLr x00
gRST_HOLD END_SYNC | ol SYNC_DONE RST CLRA sops pRSTCLRL
.Mcz - e Hoto IN| 12 RCLK Sync minimum here.
b0 ReT AND3B1 .CLK c . EDCE
OR2 e OEDATA
RST_HOLD RST1 RST mCLK End of RST and OESYNC are sync'ed! DE CRC | )—2wmam | GOODDATA
DO _RST MAXDELAY:SSO%\IS b Q [MAXDELAY=20Ns M ® CLR FDCE FDCE = C
[ RSTAN e &Il—— T _RST HOLD D YN ESYN YNC A TIVE AND2B1
- .CLKic .@LQCD QMD QS C_ ¢ .&C CLR
- e = e 2
ore mCLK < . mCLK < . Sl }—‘FDSCE
AT — AT — OUT[7:0] ,—‘Dm DOUT[7:0]
o Q[7:0]
Q }7 CE
IN[63:0] op; BUFEB R LS
IN[63:56] OUT[7:0] 9
BE8 INRST SET INRST _ FDPE e .
IN[55:48 O & :@—_—‘ R KSET KouT
[55:48] oReBL 2 PRE LINRST LINRST, 0D Q=
> ol D Q {>O
BUFES @RST_CLR-1 ] iV LK
IN[47:40] w5 mRCLKL ¢ LDCE BT an
BUFES LINRST | o|_RRST3 5 BUFES
. OE4 e FDC FDC FIBEROK OECRC3
IN[39:32 OECRC-1
— S e [ [ RS2 e ) - o __coura
RRST3 or = >
IN[31:24] W= ANp2EL RCLK| . RCLK| . w HNRST OECRC2
. . cLr . . cLr W. 8BIT OF CH
S I g I
IN[23:16] oE2 EB &1 ) &1 o HI 0]
; StateMachine Reset=RRST2 CBIECE i ris5:0]
, . . < :
B Sync's STATEQO start with RCLK rising edge DO_HDR asa BBITSc, %ot

e Output Options: sy | e e

> - H anpzer  ® ¢ T
. om0 2OF sync, header, data, CRC, trailer, idle
IN[7-0] 3, release of RESET on rising RCLK edge
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A

B C D
EE“H Can be TRUE until WC=49 Goes False on: rpsce wOQEPWC  BUFES
T B o FoCWC=50 _ Fpce WC=57 _Fbce WC=65 0] : OUT[7:0]
WC=48 . FDCE Wj FIL-L [ oL FIL [ o FILL [/ o[FILL+1
L Wea \WC 48 .LWC 48 .877 CE .L CcE
:@D—t ° o————=0 aCLtK Lo aCLK e CLK | .
AND2 CE AND4B1 CLR CLR CLR
mCLK < mEND_RST \- mEND_RST ] mENDRST — 71—
wEND_RST We WILL have to filIM\\

FILL_EN
: Begin filling nowM/M OE7 FoC wFILLHL
TRUE means: g 9 A [ Q 2 oeriLL
o FILL

AND2B1 BUFE8
Ethernet Packet Filler for WC<48: "Real Data" byte count, followed by FF filler. S S 8BIT_F CFF[7:0] — OUT[7:0]
FIFO data is 8 bytes wide, so WC must be multiple of 8 when FIFO goes EMPTY LEND,_RST O — —
This forces a minimum of 64 data bytes + 4 byte CRC + 2 Byte PktCount= 70 bytes; ethernet requires only 64 bytes here.
Overfill ensures at least 15 FF bytes (after the "Real Data™ byte count) in a "filled" packet.
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FDC

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
g —
‘ FDC
OE_CRC LOE_CRC
.CLK c
CLR
A —
‘ FDC
OETR [ LOE_TR
.CLK c
CLR
Gib—

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

[TITLE

JTAG Control Signals
DDU Ethernet Logic
CMS CSC Electronics

BYJ RG ‘PARENT PAGE 21A

IPROJECT

D785C

DATE

5-25-2005_15:01

FILE

STATECTL

4




Camrene 1993, i I FDCE p16.2 FDCE ko285 E Q[7:0]
el b Q 10 b Q DO & Q
- - BUFE
c c
CLR CLR
I B 1 T/ Td oo
FDCE FDCE o ¢
=Dl N 0 n o I D1 & o}
® o« - BUFE
® c c
CLR CLR
’—1 11 ’—1 [3%
FDCE p FDPE
.—‘ E
[ D2 D Q 4'2‘ 5 PRE o D2 * ’J\ @
[ 2 CE L Bure
Py c CE
CLR c
PN 2
FDCE « FDPE®™ Send 2 Idle bytes:
e E
s ; J e ' | K28.5(10111100)+D16.2(01010000)
. o ° I P = 0x1BC + 0x050
® c CE
CLR c
3
FDPE FDPE®™
4 -
! b RE o 14 o RE o D4 & 04
® o« « BUFE
® c c
FDCE" ‘ FDPE®™
——————— e
-5 b 0 15 e . . ‘.—,\l\ o
L4 CE LBure
Py c CE
CLR c
5
3;“3'35 FDCE™ L.
0 b PRE ° 16 b ° D6 & Q6
° -« - BUFE
@ c c
CLR
16 P D6
FDCE ‘ FDPE
———————— £
e D o—1 o o7 * ,\L o
[ 3 CE LBure
Py c CE
CLR c
PS 7
FDCE FDPE"
o—— £
- T e & XILINX
[ CE BUFE
f—+———fce
b d ¢ CLR C Title: VIRTEX Family Ethernet Idle Macro
‘—‘ 18 B8 IComments: 9-Bit Data Register w/Feedback, chip enable and \J R G
< @ output enable to loop through Ethernet Idle cycle
e ® Date: 7th August 2001 er: 1
= CLR P’y [Sheet Size: B Rev:
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Comon 5 199 e o FDCE D22 FDCE k285 — FDPE D215 FDCE k285 e Q[7:0]
el b Q 10 b Q 0 R PRE . ‘o o Q Do \/Igu = Q
CE CE CE
c c o c
CLR CLR c CLR
10 10 Do
‘ FDPE FDCE FDCE"® FDCE £
ot R PRE . " o I n . Q K1 . 0 D1 T QL
@ CE L 4 CcE ® CE [ 2 CE
Py c ¢ ar ¢ ar * ¢ ar Send 4 Sync bytes:
o——— " K o1 K28.5(10111100)+D21.5(010110101
[
FDCE o FDPFE Ij’PE Ij’PE i +K28.5(10111100)+D2.2(001000010
m 0 o2 N R N L o = 0x1BC + 0XOB5 + 0x1BC + 0x042
[ 2 CE Py « Py - ® - BUFE
L4 ¢ CLR [ c @ c
PN 2
FDCE FDPE* FDCE" FDPE®™
o o P E
[FEeS D Q *'3‘ b PRE 0 5 D Q *Kﬂ R PRE 0 b3 \/F 0
@ CE ® e [ ] CE - BUFE
L d ¢ CLR @ c © CLR [ 3 c
® 3 K3
FDCE FDPE® FDPE FDPE®™
*« I: —————— £
.t D Q 4"" 5 PRE 0 1 R PRE 0 Ka o PRE 0 D4 Py o
[ 2 CE Py « Py - ® - BUFE
4 ¢ CLR [ c @ c
PN 7
FDCE FDPE* FDPE" FDPE®™
o o o p E
-5 D Q *'5‘ ) PRE 0 s 5 PRE 0 s o PRE 0 o5 \/F o
@ CE ® e e e BUFE
L4 ¢ CLR @ c [ 2 c [ 3 c
15
FDPE FDCE” FDCE* FDCE™ £
.08 . oRE . . b ° % o Q K6 o 0 D6 o Q6
[ 2 CE CE CE
* o c c [ 2 c
@ c CLR CLR CLR
> ¥ K6 D6
FDCE" : FDPE FDPE FDPE
4 E
[ B D Q *'7‘ PRE 7 PRE e PRE o7 o1
° N ° N ° N L8ure
b o [ 2 CE CE CE
* ¢ CLR c c (3 c
PS 7
FDCE FDPE” FDCE" FDPE®
o — L I
g 5 ol A o ol o T be Vﬂ @ g KXH‘ HL “H ‘N‘X
@ CE || . CE | - BUFE
b d ¢ CLR [ ] c ¢ CLR @ [ Title: VIRTEX Family Ethernet Sync Macro
‘—‘ 18 N ‘—‘ K8 B8 IComments: 9-Bit Data Register w/Feedback, chip enable and \J R G
< @ PN output enable to loop through Ethernet Sync cycle
e ® Date: 7th August 2001 er: 1
= CLR P’y ° P’y [Sheet Size: B Rev:




0[3:0]

\ o0
—
D3 o
D3 o
D3 o
-

AND3

& XILINX

Title: VIRTEX Family 4-AND3COM1 Macro

IComments: 4-AND3 Bus Gate plus 1 common bit J R G
Date: 1st October 2003 er: 1

drawn by KS

Copyright (c) 1993, Xilinx Inc. Sheet Size: A Rev: A
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drawn by KS
Copyright (c) 1993, Xilinx Inc.

B[4:0]
BO
B1
B2
B3
B4
LA

& XILINX

Title: VIRTEX Family OR5+1 Macro
IComments: OR5 Bus Gate w/Common J R G
Date: 27th December 2001 er: 1
Sheet Size: A Rev: A
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B c I D

e Load/Read BXN Orbit LOGIC

STATUS7

: FDPE
STAT[11:8] STATUS[11:0] A Default=924 BX per Orbit —
STAT[7:0] STATUS[11:8] o | stam
STATUS[7:0] LKENA
STAT11 WEKENA | e
STAT10 STATUSI1 mUSET Pso T g AND2 % _ DRCLK .
STATUS10 INV STATUSS
STatusa % R RST FDPE
- LOAD ) CLKENA I—‘
STATUS7 seL2 L crato
OR2
STATUSS A M B
LKENA CE
STATUS4 o OR2 DRCLK
STATUS3 PRI NG
STATUS2 Page 34 STATUSS
STATUSL FD12B3563 RST EDPE
STATUSO STAT[11:0] STATUS[11:0] L —
LOAD b & oL STATS
.UPDATE EEKENA cE
>C AND2 or? DRCLK c
RST e
STATUS4
RST FDPE
e

PRE STAT4

iLKENA
OR2

ANDZ @ DRCLK |

STATUS3

RST FDPE
I—‘
STATUS11 FDPE oo | smam
™ or2 iLKENA CE
PRE TATL AND2 g DRCLK L.
b o STATLY
EELKENA CE STATUS2
AND2 o2 bRCLK c .RST—FD‘PE
STATUS10 — oo | stam
.RST—‘ i WLKENA | o
PRE AND2 DRCLK c
o ol__sTATIQ —
STAT11 pFLKENA ce STATUS1
AND2 O GDRCLK | g RST FDPE
STATUS9 —— o e | stan
.RST—‘ i EUENA | e
PRE STATY AND2 p DRCLK L
D Q———— 4
STAT10 RLKENA ce STATUSO
AND2 O GDRCLK | RS FDPE
STATUS8 —— N
pRST i EUENA | e
PRE STATS AND2 g DRCLK |
D Q——— 4
o2 iLKENA CE
AND2 = DRCLK c STATO
TDO
LKENA
AND2
THE OHIO STATE UNIVERSITY e DDU Load/Read BX per Orbit Register BYJRG PARENTPAGE 3F prOIECT D785C
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STATUS[14:0]

15-bit JTAG Register Read out (on DVCENB)

STATUS7

FDCE
b o|_STATT
iLKENA CE
STATUS14 AND2 ° _ DRCLK
STATUS13 e A
STATUS12 STATUS6 RST
STATUS1L
STATUS10 FDCE
STATUS9
STAT6
STATUSS STATUS14 b o STAT6 g
STATUS? FDCE or2 LKENAce
STATUS6 STATL AND2 DRCLK .
STATUS5 N | STATiq CLR
STATUSA g STATUS5 u RST
STATUS3 or2 DRCL,_TENA o
STATUS? e I S FDCE
gﬂﬂgé STATUS13 g RST o o STATS g
FDCE WA
STATI3 ANDZ wDRCLK ¢
D CLR
STAT14 LKENA STATUS4 = RST
OR2 ¥ CE
AND2 m DRCLK c FDCE
CLR
STATUS12 g RST o o STATA,
FDCE or2 iLKENA CE
STATIZ AND2 wDRCLK L
D CLR
STAT13 LKENA STATUS3 RST
OR2 HLENA ) ce
AND2 m DRCLK c FDCE
CLR
STATUS1L RST o o STAT3 g
FDCE or2 iLKENA CE
STAT1] AND2 mDORCLK ¢
D CLR
STAT12 LKENA STATUS? RST
OR2 WLCENAce
AND2 g DRCLK c FDCE
CLR
STATUS10 RST o o STATZg
FDCE o WS
STATL AND2 = DRCLK c
D 4% CLR
STAT11 e RLKENA cE STATUS1 - RST
AND2 m DRCLK c FDCE
CLR
STATUS9 aRST o o| STATLg
FDCE o2 iLKENA CE
WSHT [y NSHET g STATO AND2 w DRCLK c
NV D A CLR
DVCENE STAT10 Jis RLKENA ce STATUSO = RST
m. AND2 . DRCLK . FDCE
CLR
AND? STATUSS 2 RST o Q
FDCE or2 ‘LKENA CE
AND2 DRCLK
b | STAT8 g = R
o EELKENA cE » RST
AND2 = DRCLK c STATO
CLR
RST TDO
LKENA
AND2
THE OHIO STATE UNIVERSITY [Tee DDU 15-hit JTAG Register Readout BYJRG PARENTPAGE 3D pROECT D785C
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STATUS[15:0]

16-bit JTAG Register Read out (on DVCENB)

STATUS7

FDCE
STATUS15 5 ol STAT7g
STATUS15 LKENA
FDCE WHENA e
glﬁiggig STAT1§ AND2 R - DRCLK c
STATUS12 LKENA ° STATUS6 RST -
STATUS11 OR2 WKENA | o =
STATUS10 AND2 DRCLK c EDCE
STATUS9 CLR
STAT6
STATUSS STATUS14 RST b o —>1AToy
STATUS? FDCE o2 WEKENA e
STATUS6 AND2 DRCLK c
STATUS5 o STATL cLR
gﬁlﬂgg STATI15 = e | o STATUS5 wRST
DRCLK
STATUS? e I S FDCE
STATUSL STATUS13 2 RST o o STATS g
STATUSO LKENA
FDCE or? WEENA e
AND2 g DRCLK |
R STATL or
STAT14 BLKENA ce STATUS4 = RST
OR2
AND2 m DRCLK c FDCE
CLR
STATUS12 g RST o o STATA,
FDCE or2 iLKENA CE
AND2 DRCLK c
5 STATL — or
STATI13 gKENA | STATUS3 RST
OR2
AND2 " @DRCLK | FDCE
CLR
STATUS1L RST o o STAT3 g
FDCE or2 iLKENA CE
AND2 DRCLK
b STATL e
STAT12 gLEna | o STATUS2 RST
AND2 O gDRCLK | FEDCE
CLR
STATUS10 RST o o STATZg
FDCE om2 iLKENA CE
AND2 DRCLK
o STATL e S
STAT11 RLKENA cE STATUS1 - RST
OR2
AND2 DRCLK c FDCE
CLR
STATUS9 g RST o o STAT1g
FDCE o2 iLKENA CE
WSHT [y NSHET g AND2 DRCLK
1 o STAT9 o AT
DVCENE STAT10 Jis RLKENA ce STATUSO = RST
m. AND2 . DRCLK . FDCE
CLR
AND2 STATUS8 g RST b Q
FDCE or2 ‘LKENA CE
AND2 wDRCLK |
b | STAT8 g CLR
. g RST
o2 LKENA CE
AND2 = DRCLK c STATO
CLR
RST TDO
LKENA
AND2
THE OHIO STATE UNIVERSITY [Tee DDU 16-bit JTAG Register Readout BYJRG PARENTPAGE 3D pROECT D785C
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[ B
STATUS[23:0] b - - :
24-bit JTAG Register Read out (on DVCENB)
STATUS22 STATUS10 DVCENB
STATUS2L g//ﬂggg s T D o NSHET m_ FDCE
STATUS20 v STATUS15 | STAT7 g
STATUS19 [ STATUS? AND2 gLKENA ° ¢
STATUS18 J| STATUS6 FDCE oRz °F
sTATUS17 [_STATUSS STATIS APz m DRCLK e
STATUS16 J§ STATUS4 FDCE STAT16 ° ¢ - =
STATUS15 J§ STATUS3 STAT2S o ELKENA | o STATUS6 RST
STATUSL4 2¥2¥32i D n AND2 = DRCLK c FDCE
STATUS13 WCLKENA | o CLR
<TaTUsT2 IL_STATUSO — ore R . STATUS14 RST b ol STATEg
m DRCLK |
CLR FDCE OR2 LKENAce
STATUS22 e RST b ol STATIL ANDZ mDRELK_ 4c .
EDCE STAT15 e RLKENA ce STATUSS - RST
AND2 DRCLK
s DRCLK |
STAT23 ° o[ —TATa ¢ R FDCE
= gLENA | o STATUS13 g RST b o STATS g
AND2 - DRCLK c FDCE o WLKENA | o
CLR
STATUS21 AND2 g DRCLK |
- RST D Q STATL CLR
FDCE STAT14 Jis BLKENA ce STATUS4 = RST
5 o|__STAT2L AND2 mDRCLK ¢ . FDCE
STAT22 i WLKENA | o STATUS12 g RST b o STAT4L
AND2 - DRCLK c EDCE LKENA ce
STATUS20 RST oR | stan AND2 O gDRCLK |
FDCE STAT13 ° ¢ -
. STATUS:
crAT0 o LKENA cE 3 RST
b Q n AND2 = DRCLK c EDCE
STAT21 LKENA CE CLR
— oR? DRHCLK - STATUS11 RST o o STAT3 g
STATUSL9 o FDCE oR2 w1
RST AND2 g DRCLK |
.—‘FD CE o ol STATL L
STAT12 LKENA | o STATUS2 RST
STAT19 OR2 s
D Q—————n AND2 » DRCLK c FDCE
STAT20 o2 EELKENA CE STATU CLR STAT2
AND2 m DRCLK c S10 [ — D Q—>="n
STATUS18 CLR FDCE o WENA e
RST AND2 " DRCLK
.—‘FDCE o ol STATIQ o A
TAT11
STATIS s = e | STATUS1 g RST
STAT1S e |0 o = AND2 DRCLK R EDCE
OR2 DRiL CE CLR
AND2 m DRCLK c STATUS9 g RST b ol STATLg
STATUS17 RST o FDCE oR2 WEA e
ST DRCLK
FDCE STAT9 AND2 wDORCLK e
D Q———n CLR
STAT10
b 0 STAT17. o ELKENA cE STATUSO RST
STAT18 i ELKENA e AND2 .% c o FDCE
AND2 mDRCLK i, STATUS8 g RST b o
STATUS16 RST EDCE o WLKENA | g
= FDCE STATS AND2 = DRCLK c
D Q
STAT16 LKENA RST T
D o220y o WEKENA e g ]
STAT17 i LKENA - AND2 = DRCLK c STATO
AND2 - DRCLK c CLR
CLR .RST—I TDO
RST LKENA
= AND2
THE OHIO STATE UNIVERSITY [Tee DDU 24-bit JTAG Register Readout Y IRG PARENTPAGE 3D prOIECT D
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2

def=923=39Bh=11.1001.1011

Q[11:0]

& XILINX

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




FOK LED

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

DAV LED

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

FOK

MATCH
LFOK

XNOR2
RXDV

LRXDV
DV_LED

SOP3B1A

SOP3
FOK

.BCLK c
CLR

FDC FDC
LOOP_RXDV_| o LRXDV o o
@ CLK L mFBLINK |
CLR CLR

FTC m LFOK
FOK_LED {>O FOK_LED g
§ T o BLINK N

» RST OR2BL CLR_DVLE
FOK
RST

DV_LED {>O DV_LEDy
INV

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




A [ B c I )
8 Bit Instruction Register decode first 36 OpCodes (6 bits)
FDCE FD
BTDI RAW?7 D7 D4_16E F[15:0] :
SELL 0 o—@———p0 Q F[35:0]
swer | ) shoK e
AND2 - ® ¢ R ¢ F[35:32]
° I
J FDCE FD
1 R o @RAWS R 0
GND ‘ CE
c ®e—)c
CLR
.—1
FDCE FD
5 o|_@RAWS o 0
CE
‘¢ an ¢ ¢ D4 CEO
D5
FDCE FD AND282
5 ol @RAWA o 0 DO
ce w2l
D2
© ar ¢ ‘ D3 |- o D3 CE2 T
D4 E D15 ——
FDCE FD - AnD2o1
5 ol _@RAWS o 0 o
CE D7
c ® ——)c D8
CLR
D9
FD D10
FD FD
RAW? o
o o—e o 0 b1z RF33 | o[ DF33 |, o D238 F33-1 i F33
. [ ce - L w 5 o -
C ’7 [
CLR D4 CE1 D14 RF3 ILLK c IiCLK c AND2 CLK c
.—‘ D5 E D15
FDCE FD 0wt . .
; ol gRAWL . . Glitch Protegtion for Toggled functions: must do NOOP after RESET!
b ce FD
RFL DF1 D2F1
¢ g o )c 0 Q D Q DFL F1-1 o o F1 g
® CLK | CLK | Aoz CLK
FDCE FD - c
° Q RAND ° Q RF31 > DF31 o D2F31 FD
cE 0 Q D Q F31-1 F31
DF31 ° Q
¢ ar ¢ CLK |, CLK |, CLK
| m==—pc
= UPDATE
THE OHIO STATE UNIVERSITY e JTAG Instruction Decode " IRG [T 3D Frorer D785C
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STAT[19:0]

Load/Check Kill_Register LOGIC

STATUS7

LSHFT NSHFT
STAT[19:16] = DleC u .—FD‘PE
STATUS[19:0]
STAT[15:0] STATUS[19:16] m-R2 . STATUSIS o P L|__STAT7
IN[L9:0 STATUS[15:0] " seL2 CLEENA .RST—FD‘PE i WLKENA | o
[19:0] OR2 AND2 DRCLK
KILLF[19:0] AND2 o PRE o STATIg B————pc
IN[19:16] MUX2_4B RST FD4PE STAT16 gLKENA STATUS6
. 10BUS[3:0] KILLF[19:16] ORZ HRCLK & RST FDPE
. B . PRE . AND2 .—‘
STAT[19:16] Q130 KILLF[19:16] o30) a0 STATUS[19:16] c
11BUS[3:0] PRE STAT6
EN . STATUS14 o o STATé g
LLD ® oAD . 2 RST FDPE z LKENA | o
g PRE STATL AND2 DRCLK c
> D Q 4%
RST FD16PE STAT15 gLKENA STATUS5
KILLF[15:0] ore K CE RST FDPE
IN[15:0] QU5 - KILLF[15:0] 550" STATUS[15:0] AND2 " 5c —
m . EN |, o STATUS13 b ¢ o STATS,
11BUS{15:0] LOAD L = RST FDPE i RLKENA ce
.&CTRL PRE STATL AND2 DRCLK c
o % =
s £ SRAC STAT14 ° ¢ STATUS4
soraer  SRACE LD e WA e FDPE
LD AND2 = DRCLK c .RST—‘
B—— sul
Load ZERO to kill readout path STATUS12 FDPE o & o STAT4
ONEs are alive o RST LKENA
[14:0] == Enable DMB input fibers > [ o | = o cE
N A ' - ]
[15] == Enable 'Check Disable' below: ¢ o e b & o[ _STATL ¢
[16] == ALCT RST STAT13 = gkena | STATUS3 . FDPE
== H H AND2 DRCLK L
[17]==TMB AMAGlitch Protection for F14/M\N e
[18] == CFEB STATUS11 FDPE b of —STATS g
[19] == DMB (for TF) RST z gena |
STATUS19 FDPE p— STATL AND2 @ DRCLK c
o o —STATLY
e STAT12 STATUS2
LKENA CE
o STATL — OR? DR‘CLK — ) .RST—FD‘PE
HLKENA CE PRE
OR2 STATUS10 5 ol STAT2,
DRCLK
AND2 = c RST FDPE WLKENA | o
I—‘
STATUS18 prn AND2 % _ DRCLK c
RST FDPE R o STATY e
. STATI1 g STATUSL
LKENA CE
b PRE o STATL AND? OR2 DRCLK . .RST—FD‘PE
STAT19 ¢
ore DRcLl_KKENA N STATUS9 o | stam
ANDZ L ¢ RST FDPE MLKENA ce
STATUS17 p AND2 % _ DRCLK c
RST FDPE b ol STATO g -
. STAT10 s S0
WEKENA | TATU
o C o STATIG AND2 O GDRCLK | aRST FDPE
STATI18 HLKENA
AND2 % _ DRCLK N STATUSS o ™ o
L ¢ » RST FDPE EELKENA cE
STATUS16 AND2 or? = DRCLK
RST FDPE o | stam, c
PRE STATIg LENA ] ce
o ° ANDZ % _ DRCLK . STATO
STAT17 BLKENA ce L]
OR2
ANDZ " g DRCLK . TDO
LKENA
AND2
THE OHIO STATE UNIVERSITY e DDU Load/Check Kill_Register Logic BYJRG PARENT PAGE 3D prOIECT D785C
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FDSE QLE0)
S
- sLI > Q Qo
= CE CE
Cc
Q0
D Q QL
CE
Cc
R
> Q1
D Q Q2
CE
C
R
® Q2
D Q Q3
CE
C
R
‘ Q3
= C
= CLR
Title: VIRTEX Family SRACE Macro
IComments: 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
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Q[7:0]
Q3 Q4
PRE D Q @
= SLI o o ° QO
CE
= CE L 2 CE
c
Cc CLR
Q4
Q0
o Q L & ° Q =
[ 3 CE [ 3 CE
® c ® c
CLR CLR
® Q1 ® Q5
o Q L &z ° Q ®
@ CE @ CE
® c ® c
CLR CLR
® Q ® Q6
D Q Q3 D Q Q7
@ CE @ CE
® c ® c
CLR CLR
‘—1 Q3 .—1 Q7
[ B ®
= CLR
Title: VIRTEX Family SR8CE Macro
Comments: 8-bit Serial-In Parallel-Out
Shift Register w/ Enable, loads a single one on Async Clr
Date: 7th August 2001 er: 1
drawn by KS
Copyright (c) 1993, Xilinx Inc. [Sheet Size: B Rev: A
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STATUS?
STATUSI15 FDCE
STATUS[3L.0] FDCE
STAT?
R STAT1g, o Q=
STATUS23 wena |
CE i LKENA CE OR2
STATUS3L FD R AND2 DRCLK c
STATUS30 o o STAT2 AND2 c R RsT CLR
ATUS6 251 I —
STATUS29 STAT24 WEKENA e STATUS14 (S I — ST
STATUS28 OR2 CLK E FDCE
STATUS27 AND2 m DRCLK | . FDC STAT
STATUS26 - c STAT14 D Q—>-—a
STATUS25 o g STATUS22 pRST D gLEns |
STATUS24 NSHFT FDCE STAT15 WLKENA | g or2 K
STATUS23 ORZ . HRCLK AND2 mDRCLK L
AND2 [FELLI S A
STATUS22 LSHFT o o —STAT2 © s STATUSS RST R
1 S —
STATUS21 STAT23 gLKENA | o STATUS13 wRST FDCE
s " o | FOCE
S R STATS
STATUS18 or STATI, o o211 n
RST o
STATUSLY STATUS21 ] WLKENA | o
STATUS16 FDCE STAT14 ore | MEEMAce e ¢ _DRCLK | _
DRCLK mDRCLK |
STATUS15 o o STAT2 AND2 T S Rt CLR
us4 [ ILA L
SIS — sraT22 e | e STATUS12 aRST STAT
STATUS13 OR2 FDCE
AND2 DRCLK R FDCE
STATUS12 e CLR STAT4
STATUS11 T STAT1g, D Q=
STATUSL0 o o STATUS20 [R5 B — o ena | o
STATUS9 NSHFT FDCE STAT13 i WLKENA | oo o= OR2 DRHCLK .
STATUS8 ) DRCLK -
m DRCLK |
STATUS? LSHFT N o STAT2 Ane ¢ ar ATUSS RST R
mRST
STATUS6 STAT21 WLKENA | o STATUS11 [ — S FDCE
STATUgi o OR2 DRCLK - FDCE
STATU STAT3
LR STAT1j o Q
STATUS3 RST 5 —
STATUS2 STATUS19 ] LKENA | o
STATUSL FDCE STAT12 o WA o2 % _DRCLK |
DRCLK | R
D2 1
STATUSO o o STATIg AN LI _ cr CLR
L) I —
STAT20 i WEENA e STATUS10 [0 I — FDCE
AND2 mDRCLK L. FDCE STAT2
CLR STATIQ, D o =
STATUS18 wRST_ ° ELKENA | o
FDCE STAT11 o LKENA | o o &
§ DRCLK AND2 c
AND2
° o " as STATUSL RST o
L) —
STAT19 vl L s STATUS9 BT FDCE
AND2 mDORCLK L. FDCE sTATL
CLR STATO g D o =
STATUS17 .RST—I b LKENA | ¢
FDCE STAT10 = LKENA | o - orz DRFCLK
‘ DRCLK AND: moRCLK e
mDRCLK |
° o " " as STATUSO RST o
L1 S —
STATI8 ol L o STATUS8 [P EDCE
AND2 m DRCLK | FDCE
CLR
STAT8 o Q
STATUS16 .RST—I b u WLKENA | o
FDCE o WLKENA e o2 o _ DRCLK c
DRCLK mDRCLK |
D2 e
5 o STATIG AN ° . . LR
ST [ R
STAT17 = EKENA | o [SRLA) I — STATO
AND2 mDRCLK .
CLR TDO
ST T . 2 LKENA
h f I: AND2
woe e,  Check Status LOGIC (F3), shift test (F2)
NV = BY PARENT PAGE PROJECT
ONVERSITY e DDU JTAG Status Monitor IRG 3D D785C
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STATUS31

iLKENA
OR2

AND2 - DRCLK c

STAT3%

STATUS30 - RST

STAT31 LKENA
oR? CE

AND2 - DRCLK c

STAT3$

STATUS29 - RST

STAT30 BLKENA
OR?2

AND2 - DRCLK c

STATZ%

STATUS28 - RST

STAT29 EELKENA
OR2

AND2 - DRCLK

STATZ%

STATUS27 - RST

STAT28 BLKENA
OR2

AND2 - DRCLK c

STAT2 E

STATUS26 - RST

STAT27 LKENA
oR? CE

AND2 - DRCLK c

STATZQ

STATUS25 - RST

STAT26 B LKENA
OR?2

AND2 - DRCLK c

STATZ;

STATUS24 - RST

STAT25 EELKENA
OR2

AND2 - DRCLK c

STATZ&

THE OHIO STATE UNIVERSITY
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ano

it ORCOM
f

mBl \ INTO
§ } ANDCOM

AND3

-1

[ \ INTL
AND3

mBl

) \ INT2

VOTE

AND3
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ORCOM
|

= Bl \ INTO

™ ANDCOM

[ \ INTL

AND3 VOTE
= B2 INT2

AND3
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