SN000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000600000000000000000000000000000000000%>
E: New Ideas: Store & check DMB source ID's from each fiber? = : 10'5'2005 1531 S
E§ Feed SLINK status into FMM logic (for UF). DDM@TRL (fﬂe @ddue&ﬁ?wgﬁA@ﬂ V@JF;M)M 20 §
&) Set DMB CRC OK flag for DDU E Events? . =
= R0 TorbPUEMPY Ve CSC DDUS, Central Contynd. FdWddudctr_v28, FIFO Full JTAG Reg is 16-bits =
S Last w/DDU FOV=4 --->> v10-12: Add RCLK1, Tune OutUnit GT resets, tune "DCC_WAIT modes & add Kill option £
= v13-14: Fix LVT/LVA, kill DMB-CFEB-Sync, bring DMB Results to CRCerr; tune DMB checks, GbE Prescale & SLinkWtEn from VMEctrl =,
(£5-16: fix DMBwarn, add VME FakelLlenable; put DMBLIVE[14:0] in HDR3; put DMBwarn/err in TR-1, Tune TRG_Trall_Err resets, FOV=5 =
= v17-18: tune DMB_Full, RST_InStat, EndTimeRST, PRST, add InRD-C-Code JTAG path (F20), GbE Packets now 7952 bytes =
> v19: Requwe SLinkWaitEn for CFEB_L1err check; v20: set RCLKO to FAST24, CKFB to SLOW6--->rev2: SLOWS =
= v21: add C-code-err Begin/End to JTAG F20, set CLK40-0 to FAST16, DMBIliveErr & In_Time_Out go to BOE_Stat (=
> v22: add DMBLIVE reg's on F25/26, CLK40-1 is FAST16, L1A uses OFD_1; revZ: CLK40's use F16-OFDDR =
= Good! rev3: tune PDMBLIVE_EN & RST_STRT logic v23: add Kill CFEBchecks & require FKILL15 to EnableCheckDisable, =
- Good! v24: tune DMBIive timing (yellow FMM), bring signals to LEDmM10/LAO/1 =
§§ v25: tune Llerr & InFerr "DMBIliveOK", fix TTMB_Err, tune RstB%g checlé CZEgsLlA onlgoclm 1st samplefﬁnot critical) s
&= v26: BXorbit=3563 now, add IDMB_FULL flag on ERB =
~ SetAll /O to 3.3V -
= ‘-
= =
= s
- PART=XC2VP7-6-FF672 1: Mode Bit 0 =
E§ PROM=2*XC18V04-VQ44 (PARALLEL) 2: Mode Bit1l | Epg on top, pins on away-side from LEDs §
= TST Clock BUFGMUX DDUSctrI\DDUSctrI\ddu5etr] 3:Mode Bit2 Rt 1-Asynchronus Reset for FPGAL and ALL Fij
& drckl 5P *4P -TR 4: Mode Bit 3 =
3 C126]D]D99 !
> 2P 2clk 5S *1S 5: Mode Bit 4; High for GBE debug, Low otherwise =
= IO AR PromlID: 05026098hGpE test, send counter on GBE link s
= ¢ T FPGAid: 2124A0930 Set L1A Fake mode, Kill TTC L1A/CMD if SW8 is off =
o 7P ck125 1P *0S -BL _ : S
E: 5P clk40 0S *3P 8: FPGA version on LEDs =
Ei 4S- clk156 4S- *4S T(—) C}([))M%z:&RE BXN (DMB/TMB t §
o 1s  dck2 3P *5S ELECTRONICS LAB - Vateh for THG butfoverfions
o T e Vocad pestion PHYSICS DEPARTMENT o et R B0 e BT
E: THE OHIO STATE UNIVERSITY - Ve_r_if_>tlli/[aatngII)ill\]/3HECslg(()ipistofioxed for B—code case :
’: — No Ioéic for BUS1, DCC SBDATA & TDxxx, 4 LSF, 4 LR
§§ 174 WEST 18TH AVE ’ B =
= COLUMBUS OHIO 43210 s
E§ DDU WordCount (64-bit Words) for "No Data" event: 0x006. §
| DDU Format Since DDUct! v15: DBUWC, 5 DMB with 3 CPE (5 Samples eachy. 10A0 = 410 dec, 2980 Bytes 2
S HL B TINRENRIRINASOU IRV T-2: 0x/68"'(")“6"()‘qff:°|°:"f:‘aE/8000/8000 DDU WC, 2 DMB with 1 CFEB ErECFEB 0% 19Eh = 414 dec. 3312 Bytes o,
o v oudhmonTRoo0 71005858 E58ST000 B oo G, 2 DUE i £ CEES (CPES~2) S2h = a1d e 512 s :
Sl H3: XL /00001227 ZIEMY ™ TR: 0xXIA2MWW WAAWWWIRRRRITUMK ™ ~ignores TMB Data  GBE. ByteCount = 8+DDU_WordCount 8 TS assumed =
€V900000 DTNV 00000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000006000060000000000000000000000000000005%

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 EnCFEB 12} 996h = 2454 dec, 19632 Bytes

DDU WC, 7 DMB with 1 CFEB (nCFEB=7): 59Ah = 1434 dec, 1147 Bytes DDU WC, 15 DMB with 1 CFEB (nCFEB=15): BFAh = 3066 dec, 24528 ytes

DDU WC, 8 DMB with 1 CFEB (nCFEB=8): 666h = 1638 dec, 13104 Bytes

AVAVAVAVANANAVANANAVANANAVAVAVAVAVAVAVAVAVAVAVANAVAVAVAVAVAVAVAVAVAVAVANAVAVANAVAVANAVAVAVAVAVAVAVAVAVAVAVA

VAVAVANANAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAN



C [ D

yingle error, insignificant unless repeated

A [
B

I-I')AI')L“JU IDVB FULi3:O: U'HL—SSIDMBi %3:0]
> S MRMELIVELL]

IPAD4PD
FIFOCTRL [ o —

'OBDELAY=NONE

. LDMBLIVE140]  Page 3 from FIFO-B nwm=iNMT Bg SPWD_ERROR
DMB Full Slgnal detected O m D LEREND LIERR RO[14:0] el § egDLL_ERROR ) SINGLE_WARNING g
. B =INSING | ;0] u
by an INFPGA InUnit o W svne LINSING | o7 pxisTq LCTDATA EXISTS i
PRNCRIT o INCRIT L riropaviao) | aaaadad) This event is garbage! Set error bit in SLINK...
A SRR ' .
%“ﬁm—[f:; soaro_oisol_Seabanasg Add BXR/BXO0 control to BXN counter RX_ERROR
; OF _  — "1 [REN_OUT[30 : B CRC_ERR
T m— NRDY[3:0] LREN_FOUT[30] e Add Trig/Evt Type to L1A FIFO? B ERR
MOREDATA FERR[3:0] P : g . !
»BiNLiERR [MOREDATA  rerRigo) Mask DMBs with critical error until they're Reset?  sgacr eer SINGLEERRO
LOADKILLF[19:0] i )
GOODLW : ---> report to DAQ and Trigger By DMB_ERR
—— *
» MSTUCK_DAT |--COOPLW LOADKILLF[19:0] FEULL[3:0] T P Q 99 ) BglOST IN_EVENT
EVCNTRST |STUCK_DAT FRULL[3:0]— s—— Resets between DMBs on same FIFO~ o> NEVERT
EVCNTRST : 12 B L1A ERROR
CAL TRG DISABLECEER CAl DISABLE OEFOK—OCFOK Page L ———
T mEND-_TmEoUT END_TIMEQUT LFIFO_EMPTY—PFOMT___ gy g SUNK WL BN ISiNkwren STAGE2 DMB_RD[14:0] BgNSING__|
T WEUARLIMEOUT _Ior)RT TIMEOUT  ReNGE-Q RENOE-O Mty | DVBLIVE[140]  DMB_RD[14:0] — EE—— L ome
gOE,\III\ﬁQSEERS NO_LIVE_FIBERS NEXT_FIFO— NEXT_FIFO D gfIRST DAT FIRST_DAT bmB_criT_errDMB_CRIT_ERRy P<P<5'55”S°Y",§.’Q E%rRDDUtr-l__E-COdE+2
LLREN TRUE S LGOODFW T mSTAT_CODE - S DMB_FMM_WARN guT
IPAD8 opemzBYF8_33uoper:o; P meMBLIVE ERR el VE ERR tggLODDDFAﬂ GOLDDAT | SECOND_HDR f;:ZBCNODDEDR DMB-FCMRMC-V\’;:;' CRC_ERR .!; g STUCK DAT B.mh
> WWARN MONI15:0 DODATA DODATA B @TRG ERR LTRG ERR BAD_FW BAD FW B P MULTI XMIT ERR P.INSYNC INCTRL_ERR n
lemove?———>> LVB15 MONISOL T 1a P LATE P B gTRC LIERR | oo™ iine  IxTRa_15T_npR XTRALST HoRgT B 7 = PmNCRIT
VMEQ" : 1A FAKE LVB15 LIA AR AR g D gCRC END ERR jope END_ERR  2ND_HDR_1ST—2HD_HDR 1ST - ors
‘ vr— INFAKELL EN [~ FAKE L1 EN LlA—FAm;(MIT ERRORS[1:1 o XMIT_ERR[14:0] ¢ D gCRC CNT ERR | o "\ "o FRSTDAT ERRF'RSTDAT ERR B TIMEOUT
VoS (0] — . — = -
LBUF o SYNC RST -1A - o OE HDR CRC_CNT[15:0] BAD_TRG_TRAIL| 223 Z’?_(;‘LT\;RVO S P LOST_IN_DATA CRITICALERR
EEEEe— :
LA PWR-ON-RSTS Y NC_RST E_HDR SBXN[11:0] ERCI15:0 CRC_CNTI50] gap_CTRL WORD— =2t .m—oﬁ-
ARST |t WREON-RST gpyni11:0 , i : LLONE_WORD 9 Reset ReqUIred'”
W ARST [ ]m OSTATIS0 | e Tl e —
mE o EVT_CNT[23:0]— m— - OSTAT[15:0] LSCA_OVFL! ;ig: 2;";"% ? !w Tell FMM...
from FIFO-B B BXR BXR IR gsr\’;‘(-:JgQGRES?Y—NCRST y> NJR. LXTRA_2ND_HDR END LiERR WD MULT L1A ERR
IPADAPD  \rinrz:01 BUFA_33 inmrpao) SYNCRST! T%VO B 1rc WCERR | RG WeERR LXTDRh:BI;lTE?FF: XTRA 1ST TR g7 @INSYNC | DDU_WARN NEARFULL
TNM_:‘NMj (0] >*>_7|NMT[330] VME_L1AYME_LIA - o T BAD 2ND TR g P ) u
IOBDELAY=NONE B - SPWD ERROR BIWLTRG CRCERR LBAD_2ND_TR———="—"—# .|NCR|T .DAQ WAIT
e SToR IPAD4PU 5aemmal LEXT_STOP LSPWD_ERRORWI B OEDEFAULT - LOST IN EVENT|_LOST_IN EVENTgs or12 Jow
[ e0 e—|5AFIN[0] mE moEPEAULL A o=
IPAII[;O:lPD K| Plf(';ll_’\ll([&()] RO MULTLXMIT_ERR LY » — ORESDTEFAULT LOST_IN_DATA—OSTIN.DATA g? Tell TTS to slow down...
¥ . - -1==E-
o FFIN[3:0] s XM|T_MULT|_ERR————IPAF s . L1AN[23:0] B —cik LDMB,ERR%‘%.B <<---known for DDUtr-1==E-code+2
from InRDCL PgLINFERR || "L PAFfERR———IFF R . 5 L1AN[23:0] LTMB_ERR e e SINGLE_WARNING
IPADAPU oy oeerdBUFA_ 330 e dNV4 (oo o 3:0] FF_ERR SBXN[LL:0] LALCT_ERR u p2!NGLE_ERROR | ~SOMETHING BAD
- e — FOK[3:0] FIBER_ERRI--CERERR g P LMOVLP_DAV_ERR LMOVLP_DAV_ERR CHECK_CRC—CHECK CRC___ g CRITICAL ERROR) u
from FIFIOO-%ELAY:NONE IED4 FIFOB FULL[3:0] TIMEOUT ER TIMEOUT m® B.LCFEBLlERR {ERR  TRG_TRAIL DONETRG_TRAIL DONEg = o
| FIFOB_FULL[3:0] —=rN STATUSI31:0 LCFEBLIERR —TRAIL LTRG TRAIL 2 ||__zERo S8
IPAD4PD - FOA MTI30 L2L1A ERROR_LIA ERROR o 8 [31:0] LTRG_TRAI RS _TRALg o
i i FIFOA_MTI[3:0] - [[63;0] — STATUS[31:0] twe Lo -WE LD g FD66P ORd
GBDELAY=NONE IN_ RD_ERRJ[3:0] Iy OUT[63:0] DIN[63:0] RST OFD66
TNM=INMT IPAD36 RD_ERR[3:0] SPDATAI[51:0 DO[65:0 DOUT[65:0] OPAD66
2CLK [35:0 DOUT[51:0] IN[51:0 [65:0] [65:0]
= IN[35:0] ' (>4 RODI65:0
TNM=INDAT __SCLK TLOST IN_EVENT . -
= SCLK LOSTINEVT, LIE
B Kk CRCERR—TCRC_ERR CRC_ERROR WEN
cLka0 K ao DMBERR—OMB_ERR DMB_ERR
P ml1A_FF IN_RD_SyNC4 SYSTEHM RDY TMBER TTMB_ERR TTME ERR CRC_OK
> > EVLROT R _ ~
GbE T gfF 8 in_ro_svnes I I RO SYNClsd SYS_RDY ALCTERR__TALCT ERR TALCT ERR RST_LWC— gg? 85: RST F?P
BUF . FRULL[9:8] JD[17:0] TTS_STAT[3:0] - — EDP SwEl ere OW ™ ®
IN_RD WARNI5:0 . ) <BIT mOWE oW
T .LlA AF IN_RD_WARN4 : FPAF[9:4] JD[L7:0] LDMBDAV[14:0 I TTS_STAT[3:0] KBIT] — ° IOB-TRUE
GDbE™ mtAF BUF N RD waRNS 0] OSTAT[15:0] | pMBDAV[14:0] i DMBDAV[14:0] LDMB_CRC_OK LDMB _CRC Ol o T Q w . CLK
BUF | STATUS[31:0 . | LCFEB CNT ERR gB [ .
IN_RD WARNI3 ENDOFEVENT (31:0]  pMBCNT(3:0] DMBCNT([3:0] LCFEB_CNT_ERR) OWEN
DAQ_WAIT EQSOVFVEA\I/TENT CTRIS_EELASI:QO_I]_ - CTRLIN[15:0] OEDATAOEDATA g [T
B ner DAQ. START OETRAIL
o1 [SOFT_RST BUSY|—BUSY wENDAT A \ven_pat OETRAIL—="""="— ~___ ENDOFEVEN
ST —— DATA RD DATA_RDY g OEHDRI3:1 QRgLea >
. [15:0] et RST ﬂ—{ OEHDR([3:1] CRC[14:0] BUF FRST [wi” " PRST
i—ERB EHY) ERB[15:0 L1A PUSH Inc. PwrOn, ARST & TTC SoftRST = [ OPAD ‘
[15:0] L1A_PUSH ST L S1N OBUFow
ERC[15:0] 1A POR___L1A POP @SOFTRST pecesi™ OBOFTRST oo | @SYNCRST peees™ OSYNCRST oo | m M_RST [~ MRST oo |
| ERC[15:0] iy I | L
L1A_MT: OBUF OBUF OBUF
BY IPARENT PAGE IPROJECT
THE OHIO STATE UNIVERSITY "™ DDU Control 1 D785C
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Controller Logic P 510-2005 11.28 PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics Bl = DDUCNTRL .1 2




A B [ C [ D
STATUSJ[31:0] FD16 Lep_mopes BUFE16
E
PO LVE FIBERD -, sTaTus2: BT opc ERR STATUSO STATUS[15:0] SOUT[17:2] LAO_[15:0] OBUF16 | g [15:0] OPAD16
PaaSTUCK_DATEYatuszs i B > > o[15:0]
| e L1A_ERROR BUF STATUS1 STATUS[31:16]
P.% STATUS26 FIBER ERR BUF STATUS2 CLK40 ;l LAO 16 Nwwto_16 ‘ LA p|n3
BgFIRSTDAT_ER = [ ] > Lo 0OPAD
or - DDU_SYNC ERR BUF STATUS3 CLK ‘E—y\EJFELAO 17 0 17 L
[ — [ oro | LA pin2
P BUFE OBUF
Byg LCFEB_CNT_ERR statuszs J gMULTL XMIT_ERR STATUS4 Rx & Spqu Err types -ED_MODEQ e o
LDMB CRC OK @ RG_CRCERR SUF STATUSS BB .. .was CriticalDataErr :@T\ BUFELG LED_MODEO
6gLCFEBLIERR g/ IMEOUT BUF STATUS6 llP OFIBER_ERR g-ED_MODE3 SHO_CLKS ED16 LED_MODE3 EU LED_MODE4 BUFE5
BUF LOST IN_DATA [<BUF STATUS7 BP wasAPAF 1 LED_MODE1 S10UT[17:2 LA1 [15:0] LED_MODES LED_MODEX E
Byg LMOVLP_DAV_ERR~ staTusa1 L mETH XM ' ED MODEL | — [ED1
BUF mLOST_IN_EVENT statuss fis nF m m -F0_MODES Ai(cTDAT:BEE\S(TS TED2 ™
ORS5 Q D
DDU DLL ERR .DMB ERR LF STATUSY e .BUFF O\“:L OETRAIL OETRAIL+1 o u LED3 u
L DLL_ERR BUF STATUS10[E R t t N s Qo ORS mECOODFW u
~ O\ OETRAIL+2
mETHDLL ERR JRX_ERROR <& statusufle eturn to OI Qi BUFE1L6 ) o1 m. LED MODES mCLFIFO_MT LED4 o
o ouF LDMBDAV([15:0] £ . § f——c Q= M g LED_MODE12 m VOREDATA | LEDS
T | . L INV
.SI\IIEQIEEF\llJVIi_RNING - statusioflr : LAO [15:0] mCLK L. @ o LED_MODEI3 LED MODEY L
) STATUSISHB 2 || tomepavis mRST m LED_MODE? ,L/.DSRST LWC Loa1 LED1 o
.S|NGLE ERROR K&vr statusi4fls LDMBDAV[14:0] LED MODE1 2 DSLWC, LD Lo LED2
aCRITICAL_ERROR<Ev statusisfle L:)UFE16 &1 e O3CHECK C o LED3 T,
. | H
was LLA._EF,. g TRG LIERR B arusiole LOADKILLF[15:0] DLOADKILLF[15:0] LAQ_[15:0] D2CRC_OK Lose LED4 g
- TRG_WCERR [<8UF sTATUS17[8%/ \/ put 4 highest bits inside FERR V V/ Qnsol mD3EOE LDss E?UFELst -
INV
was TRG_CRCERR.. g 2LoTERR :E: SATusepe LOADKILLF[19:16] BUF4 FERR[15:12] e mlEDMODELE =~
was TRG_ERR.. g TMB_ERR o STATUS19 B Lep_mobe1 BUFE16 OEHDR(3:1] MOEEFAUT D10 LEDO
mPAQ_READY DAQ_READY STATUS20 liT DFERR[15:0] £ LAL [15:0] g OEHDR1 N ion LED1
'NV. DAQ_WAIT BUF STATUS21 T 4 fill by FIFO FERR[0] OEHDR2 NV 12 LED2
@'NCTRL ERR [<8UF STATUS22fe OEHDR3 Y. ipis LED3
mSPWD_ERROR [<8UF sTATUS23 8 BUF4 e BUEELS m LED MODE1 €
. T BUF . REN OUTF Al LED_MODE2 KBIT
FMM status bit definitions — i midy wecommso FDL6  m!SMOETEIERE e P R
[ . DLREN_OUT[15:0 : OEDATA
0: BUSY = NotREADY NRDV(3g o e ] s D4 16E M e AT K& e KU LEDS
1: Warning/NearFULL mVOREDATA RN oUTE2 LREN OUTE0l MODED 00| LED_MODEO :OETRAIL W by LED7
2: Lost Sync, need SyncReset mEWAIT LREN oUTES . | ro LED MODEL W !
3: Error, heed HardReset mGooDLW seours§ 4 fill by FIFO m oy LED MODElg BUFE5
! m-F!FODONE LREN OUT15 . a2 pa | LED_MODEZ o g LED_MODEZ e
IPADAPD oo rriostarlBF4_3%o crriostarizol Only LAs freeinone | o " olieDwMODE3g  gOE HOR LEDI o
B RD_CTRLOSTATS IN_RD_ERRO none have LA_1 free bs| LED_MODE4 g gDODATA LED2Z o
RrD_cTrLOSTAT2 [“BYFIN RD SYNCO LED_MODES5 OEDATA LED3
= H
assume IN_RD_FULL = Lost Sync RD_CTRLOSTATL [“BYF IN RD WARNO zz LED, MODEG: :NEXT FIFO LED4 -
IPAD4PD RDCTRLlSTAT!?dTJF4—3%{D_CTRLlSTAT[3’:O] RD_CTRLOSTATO [<BYF I RD BUSYO b7 LED MODE7. .ENDOFEVENT LEDS
rb crrLsTATs FBUF I D £rRi OETRAIL+3 we o« | LED_moDES oY BUFE5 ™
e | ED MODES g
RrD_cTRL1sTAT2 [<BYF N RD_sync1 WE . LED MODES » LED_MODE3 e EB1
RrD_cTRL1STATL [“BUF 1N RD wARNL FDCE OR2B1 LED MODEL u CRITICAL ERROR -
IPAD4PD F4 3 BUF ETH XLIM SPY EVT oio -LED. MODE1Gy SINGLE_ERROR LED2
roctrL2sTATIRF4_3%0_crrizsTATZ0) RD_CTRLISTATO IN RD BUSYL W o o SPY EVT OWE o1 | LED_MODE 11y WPHEHEHERE— D3 ™
1[3:0] BUF START WE SINGLE_WARNING u
RD CTRLISTATS N RD ERR? el . 512 LED_MODE17g ¥ CED4
RrD_cTRL25TAT2 [“BYF 1N RD Sync2 .& c OR2 o1a|_LED_MODE1 AR FULL ke -
RD_CTRL2STATL [“BUF Iy RD WARN2 st CLR VODEy ous |_LED_MODEL i mOEFOK = -
IPAD4PD RDCTRLSSTAT!?ATJ F4—3%D7CTRL3STAT[3:O] Ro_cTrizsTaTo 2PN RO BUSY2 W e p1s | _LED_MODE1Sy g LEDI rvee"L EDL oo |ACT [
r0 crrissTATs FEVF I /D £rRa MODE? LED2 K6 LED2 | Any
RD_cTRL3sTAT2 [“BYF N RD synca .LED6 w3’ LEDG oran | AC20 AND2B2 = LED3 <esur'LED3 ora0 | AAS
RrD_cTRL3STATL [“BUF IN RD WARNS LED7 Qs ED7 AB20 DDU_DLL_ERR DLL ERROR LED4 <esur’LED4 or0 | AALQ
R T, ® ED0 ewrLEDO ABY :@—' ® LED5 <GarLEDS > AA20
BUF [TITLE OBUF BY PAaE’QTF'AGE IPROJECT bl
THE OHIO STATE UNIVERSITY DDU Control JRG 1 D785C
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B

C

. LED_MODE9 LED_MODES
INT[63:0] . ED16CE - FD16 - ?UFElG . 16B|TFTF0MM[150] LAO_[15:0] N .
INT[63:48] [ DINT[63:48] DOINTIES 48] 1 LAL [15:0 oD GOODDAT _ _
g L cuso 16BITFE, .. @OCOLDDAT LAO_16 LA PIN3
> .CLK c CLK OR4 CLK E \/BUFELAO 17 LA p|n2
CLR . LED_MODES
RST LED_MODE9 9 LAO 16 '—ﬁ pin3 - LED_MODE12 " BUFE "
FD16CE FD16 %UFElG - g R LA pin2 m LED_MODE13 EN_WENOUT
INT[47:32] [, DINT[47:32] -~ DOINTIAT:32] 1 LAQ [15:0 wCLK625 [ LLA0 17 LGP LED_MODE1 _ DawE LA0_16 LA Pping
g e O e SR4CE """ e Leure LA pin2
T o b [ SRS mlwc b - o0 [ DLWC LD g SR4CE  ° = CLK LAO_17 tgPin
o R LED MODES ol— mCOLDDAT |~ GOLDDAT |, o0 | DGOLDDA BUFE
. FD16CE - FD16 - ?UFElG 8 e o2 [ D3LWC_LD IV o1 | DDGOLDD
INT[31:16] [, DINT[31:16] -~ DOINTISLI6] 1 LAL [15:0 T §l— e | D3SOLOH
° Q[15:0] Q[15:0] 2 B=—)c Q3 —
Q }7 ol }—‘
> mCK ZE e e e ED .RST = ED
RST LED MODES .w D Q NEAR_FUL .w D Q LS—ERR SINGLE ERRO
FD16CE FD16 BUFE16 T gowseme) oINGLE ERROQ
INT[15:0] [ DINT[15:0] -~ DDINT[15:0] LAO_[15:0] ok be o b o
° : Q[15:0] Q[15:0]] > 5 5
o }7CE
> CLK c ICLK be C
= R = DDU_LOST_SYNC o o| DDU_SYNC_ERR CRITICALERROR | o LC ERR CRITICAL ERRO
.CLK c .CLK c OR2
. LED_MODE13
RS FD16CE FD16 ?UFElG led_m13 LFIFO_MT SRACE DLFIFO_MT BUSY SRACE WE SRACE
DO[63:48 DDO[63:48 DDDOJ[63:48 LA1 [15:0 s @ L sul QQ B su D SowE
020 D002 e omrens T e i
z mCK ZE CLK > .CLK ZE Zz L > .CLK ZE Zz : z .CLK ZE Zz :
CLR CLR ® CLR CLR
= LED MODElSBLJFE16 [ AL | S — A1 I—
FD16CE FD16 c led_m13 SR4CE SR4CE
DO47:32] [ DDO[47:32] -~ DDDO[47:32] LAO_[15:0] SRACE eona "
- T s qusa B ESTWC |y o DRST Gy W e B oo
- ¢ CLR e 8 }7 e si M § }7CLK CE Q2 D3OEDATA. § } . CE Q2 —
RST LED MODEIZ, ) T ek ol e R W —pe @
FD16CE FD16 led_m12 CR g wooer 21 ‘
DO[31:16] [, DDO[31:16] [~ DDDO[31:16] —“] LAL [15:0] Sl BUFE4 | o uooedh
° Q[15:0] Q[15:0]] > ® e TEnA LED_MODE11! LED067_DEF E
] }7 cE g1l ™70 LEDO - L
CLK c CLK be 8 TNV - LEDl . .LED MODE ISOMETH\NG BAD
I:T or | e 2‘ W LED2 o SR4CE LED_MODE1] oL ERROR
LED MODElZBUFE16 g Y s LED3 ENDOFEVENT < ol — NORS5
DO[15:0] FDI6CE DDOJ[15:0] FD16 DDDO[15:0] — ] LAO [1?-%Tm12 ; e of— WRX_ERRORI 1per n
- DI15:0] o Dl15:0] o P _LD- 5 e @. 8 ™ e 0 D3EOFy v L Bure
o }7 cE g‘ ‘} NV s LEDS - —)c R
WX e - e e % | 1 N 1y LEDG6 - % |
RST % I A (Vi LED7 -
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m LED_MODE4
m LED_MODES ) EN_ERR
ERA[15:0] o BUE LED_MODE4 b
: DERA[15: E16 .:?—,\l\ LA1 [15:01 OBUF
S DDERA[15:0] "] LAO_[15:0 u BAD_TRIG "1 LA0 16 LApin3
= e Lsor u Kk
e . LED CLK \—’\L H LA pi % gLAL 16-c-t1 16
K e = MODE6 = P LAO_17 8 pin2 Lo oo | LA pin3
JEN_ERR m LED_MODE7 ) EN ERR CRC  °UFF GSCLK [t 17 p
ERB[15:0] BUF Lot OPAD ;
: DERB[15:0] E16_DCRC_CNT_ERR. £ | LA pin2
: } DDE : E = DCRC .
RB[15:0] LAL [15:0] %Vo CNT_ERR L LAO 16 Lﬁ\ pin3
et CLK ED CLK \—’\EJFE f
[ LAO 17 LApin2
=T EN_TRGER w=OMETHING_BAD, BAD_TRIG o 77.‘0 m-ED_MODES6 EBUFE5
. = R Q BAD TR RST _LWC
ERCI[15:0] DERC[15:0] DDER BUFE16 %9 Cu FD :TRG ERR ::EDl
. . CLK
Cl15:0] LAO_[15:0] e WLe0R o e D2GOODFW %‘
e LED MODE6 . mLTRG_TRAIL LED2
T W — e WRC-TRALL_DONE LED5
XMIT_ERRJ[15:0] FD16 FD16 Lep_mobeo BUFE16 -
FD16 OR2 BUFE16 L1AN[23:0] S20UT[17:2 E
g DDXMIT_ERR[15:0] - . '-AO—[1550] .MFES
CLK mORST_LWC LD141 LED1
i gWC LD LD142 LED2 u
mCLTRG_TRAIL u
DMEB EULLIZ0L FDCE Lep_mobeo BUFE16 p—— LD143 LED3 g
L_IDMB_FULjg1 S30UT[17:2 E = LD144 LED4
) o o _Liove FuLL g : LAL [15:0] mDGOLDDAT wous K LED5 :
IAND4 CE -
e e GOLDDAT BUFE4
TIMEOUT ERA[15:0] RST o E i o [PEOLEPAy SoFTngﬁ_M —_—
n ERAO RB[lSO] .DCC LNK_RDY OSTATO FD CcL BXR - INMT £LI0 LEDO |
T.‘ - BEE S @ LOST_IN_DATA was ETH_XLIM... gSPY_EVT [BUF ostaT2 ' TR o o |- DLTRG TRAR L O b LED2
RG_ERR ERA3 BAD_FW BUF " FF BUF ' FD .EVCNTRST e LD113 LED3 u
TRG TRAIL DONE F<aur _erms FIRSTDAT ERR <2y ° " OSTATS QT L. LSECOND_ H v BUEE4 ™
mLTRG TRAIL F e B b TRG TR = e wSUNK READY U F ostas fr ‘ e o | DLSECOND Hbigy gtED MODELl ¢
™ CRC_ERR - ERA6 B/IAEO(I:\I]I-ERI\_/\IKORD éUF E o S OSTATS i CLK. - II;]C-IA(\) INV - m |
CRC_CNT ERR [<EUF RD_ e b DAQ WAIT <€ osr, SR4CE c 0 wus [ LED5
CRC_END_ERR P<8UF :2; tSICD:A%JELLL @UF P--New .DAQ OVFL BUF OSTin T .M CRC ONT E SR4CE Iﬂ Y. ipie LEDG6 u
m CRC OK ERAS mXTRA 2ND_HDR >@E ? BUF " . 1 oo mERCCNLERR 5. Q— [ e Lo LED7 .
= NEAR_FULL " . EEQ 1ST HDR _P<GUF T m:OFIBER ERR ostats lP 8 }7 o ﬂo. o1l— v u
™ PAF_ERR BUF = BAD Z;ETTTRR %F T ILOFIFO MT BUE osTAaT9 P > .CL CE Q2 s }7 CE Q2 DCRC_CNT _E
Ef': <auF EE:E :ZND HDR 1ST BEE i LETH_XLIM IV osTAT10 BP ¢ owr B K e Q3
™ A AF >@F ERA13 .DDU DLL_ERR [<BUF B .GB'T OVFL 8UF ostatis P .F\’ST—[ RACE %W—CTR SRAC
MULT L1A ERR o erans liP ] DMB_ERR BUF i .LSLINK READY er osTAT12 BT .w sLI RENOE-0 E EN_WENOUT &
.CR|T|6AL ERROR<EF  onislle B LOST IN_EVENT [<BUF : | LLFF IV osTaT13 @P Z(l) m.i s Q@ *kkk L D2WEN LAL 16.
FD15CE™ BUF LDAQ_WAIT _[<8F ostAT14 P 8 b——ce Sl 0 at— EN WENOUT EN WENGUT “ure
gBUFF_OVFL <& osmamss e mcK Lo Q = <>  DDRENOE-0g o .
LCRC[14: Q3 — [ S s L
g o Le0_wope7 weST T L e T g
LCRC[15:0] BUFE16 SR4CE L Y
| e mCHECK_CRC| —SRACE_ FDCE
g LAO_[15: su Q0 — CRC_OK
&l _[15:0] . mEREOC g, ol .mt . LRX ERROR
N
§ b———ce o» | _D3CHECK CRg & | | D2CRC_Okgy e S
(SIS S 03— = I cE Q@2 e
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A T B c T D

DCM OFD_33_1 DCM
REF B
oD CK625IN D K625 | ., e LCK REF{> CLK625 CLK-625 |, ol —ORCLK oD CLKIN40 {> CKIN40 | . o | CK40 CLK40
BUECCI K625 [ . “Bure NV BUFG _ CLK40 | “Bure
B — LOC=BUFGMUX2S WB————) cxes LK LOC=BUFGMUX3P
CK125
——{ Dssen cLK1s—— vce B———_Cc —— DbssEN cLK1s——
o CK125 FDC_1 BufGs, Top: 7P.6S.5P.4S/3P.2S.1P.0S v
anoy K125 1 u o o[em o errg Bottom: 7S.6P.5S.4P/3S.2P.1S.0P ot —
BUFG
e m— LOC=BUFGMUX0S g‘ | OFDDR 33_F24 cukaxisd——
cuxof— DLL_LOCK3, 7 /2 loads: cuxof—
= ! 0 4 oads:
ol P R 8 00 PRE  |IRCLKO T —
RST_EOE g 156 MH F16 ok; Slow16 may be better...
CLKEX180—— g }7 D1 z CLKEX180——
_ = it
mLOCKED - oo DLL LOCK3 [~ DL TOCKYy g o« ¢, OFDDR 33_F16I . RST 40 | o woeq LOCKED Py LOCKED g
NV CLK156 2 loads: NV
statusrofill B—)c0 o PRE IRCLKL statusrofill
Q CLK156 CLK156-0 S Do Q 26 = onoore STARTUP_WAIT=FALSE
gl peiepee CLKDV_DIVIDE=4.0 L o peL CR e o1 156 MHZ R CLKDV_DIVIDE=4.0
B osen STARTUP_WAIT=FALSE DL LOCKE o B osen CLKOUT_PHASE_SHIFT=FIXED
SRACE — 8 ce
pscik psoonel—— K156 [ psoonel——
s CLK156 " cikised |
> = CLKISEL ey prase_sHFT=10 <--- DeltaT = N*Period/256 = N*98ps, 10ns max
CLK_FEEDBACK= DDU DLL LOCH Qi 'Nvm CLR CLK_FEEDBACK="1X" FD
- .————; CE Q2 —— . CLKFX_DIVIDE=1
gt?iﬁ'ﬁ'@ﬁﬁvza .CLK c o3 PWR-ON-RS F’WR-ON-RST. CLKFX_MULTIPLY=4 .M D q [ -FBCK ouT
‘D:'EEOEFIEPHASE SHIFT=NONE™ CLR iV I0B=TRUE
QUENCY_MODE: LOW o} DFS_FREQUENCY_MODE: W
DLL_FREQUENCY_MODE: ES FDC DLL FREQUENCY_MODE="LO\C1 K156
DSS_MODE=""NONE' RDYINO wewoss  RDY INO DSS_MODE=""NONE -7 c
DUTY, _CYCLE_CORRECTION=""TRUE™ IPAD1PU DDU RDY SYSTEM RD!' DUTY CYCLE_CORRECTION=""TRUE"™ 78 MHZ
PHASE_SHIFT=0 PADIPL RDYIN1 [<IBWE:  RDY_IN1 b o [STSTEM ROy
FACTORY_JF=16HC080 RDYINZ KBUYE: RDY IN2 PACTORY_JF=16HC080 load:
CLKIN_DIVIDE_BY. FALSE™ IPAD1PU — -ALSE™
FDCE DESKEW_ADJUST="SYSTEM_SYNCHRONOUS™ TBUF ANDAB3 mCK e DESKEW_ADJUST= SYSTEMistCHRONOUS”" 5"CkFB_ouT
CLKIN_PERIOD=0.0 CLR CLKIN_PERIOD=0.0 OBUF
OFIBER gRR o o [LOFIBER ER DCM USER2 BREF was Slow 12mA: 8mA adds 0.5ns delay
ce [ o CKFBIN__[No™> CKFB | ., wo | GCKT78 CLK g 78 MHz wackinase P, CLK156 o 6mA adds ~1ns more
[ LS Lieure_cLk LBUFG TNM_NET= CLKO {BUFGDS BUFG
CLR 78 MHz W) cxs cuxot— LOC=BUFGMUX7S LOC=BUFGMUX4S
RST —— DSSEN CLK180——
FDCE wed _ USER1 FDC 1 FD e 3 lond
FDCE mE™ XLMT o LETH_XLI GCK156 2CLKg 156 MHz ClK7s cLk7g | CLK78 has 3 loads to:
o | LETH XLiMg c Lo TNM?NET:!ZE( o | DDU_DLL_ERRy >C D Q Slink, OutFIFO WCLK,
OFIFO_M o 0 LOFIFO ME CE [ETCT m— LOC=BUFGMUX1S FPGA ckFB
LOCKED —
CcE e cLroy— DDU_DLL_LOCK .m c
i CLR ol DLL_LOCK2 P ar
B RST =
CLR el AND2 RST_EOE o FDDRCPE LOC=SLICE XOY78 =y 1 2 loads:
RST 2 DLL_LOCK2 {>O DLL_LOCK2 = S c 33 g ook
. Lo u "2 loads: gCLK78 o o oWCLK OWCLK
FDCE S - N OETRAIL+2 o PRE FIFO_CLIG GBUF
] }7 DO Q
LFF D Q ﬁ. % I——— pomcoec STARTUP_WAIT=FALSE 2‘ .CLK15§: 78 MHz
= T o} CLKOUT_PHASE_SHIFT=FIXED S b pe Slink, OutFIFO WCLK
N =
& o = PHASE SHFT-0" ____ DeltaT = N*Period/256 = N*50ps, 10ns max ¢ E—ce
[ L [ N, repone—— 2CLK2 |
CLR
FDCE W g2cik [
RST cR
FDCE ._tSLINK REDY|  [LSLINK_READIgtceomcicrx 2, OFDDRCPE_33 DL LOCKz
DAQ_WA LDAQ WAIT g cE CLKFX DIVIDE=1 - 2 loads: RCLKA & WCLKB
: ) e § o " o|Ff0CKlg g OFDDRCPE._. 33 2 OFDDRCPE_33
CE B CLR DFS_FREQUENCY_MODE=""LOW"" > g }—‘ d El }—‘ —2 loads:
DLL_FREQUENCY MODE="LOW" &l }7 D1 loads: oads:
meK—He RST DSS_MODE="NONE o o PRE FIFO CLK o PRE EIFO CLK:
CLR DUTY_CYCLE_CORRECTION="TRUE" s} }7 cE o }7 DO Q ‘Jl s} }7 DO o [FIFO CLkgy 156 MHz

RSt .ﬂm&m g o1 A
DDU_Ready for FMM; BUSY==RST with pull-up (eXt&fnalz}:" . 2K

DESKEW_ADJUS

27YFS/§I'LESI\7 SVNCHRONOl.—i’:LKl pet CLR > 2CLK3
Add CoadConst & BUSY logic for DMB/TMB/etc. latekureroo-oo DLLIOCKZ m 2K 2CLKL L, mZCLK Py 2CLKS G,

cC
o
m
vcc
o
m

INV 2CLK INv 2CLK
JTAG Reset is like SyncRst == ==
ARST is like SoftRst, add load const later mDLL_LOCK2 DLL_LOCK2
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A [ B [ [o I D

SBDATA SB_DAT/ .
e T momm| SLINK_WT_EN enables DCC/SLINK_WAIT and CFEB_DAVLCT checking from DMB ~CBACE
IPAD TVCROS3T
o TDOUTL BUF  p ouTig N.L. ‘ |PADIPD INSLNKWT_EN [~ SLINK_WT EN g @
BOF "VME4"  LmiF Qar— FDC
oo TDSTRE o . TD STREgy FDC SR4CE o2 | EL2
i ELIM CLR ETH LIM CLR
. . . 9 LETH_LIM ETH_XLIM- EL3 b Q= ———— 1
DCC FULL is no use; better for DCC to send "FPGA ProgramDone/Ready" signal, § ——p Q s oo (EHLI @
then DDU Stops on DCC ~PAF signal o (EMAM—ce  ceop— A2 LK |
Was I|ke SL|NK \PADLPU STOP_DATA ﬁo DCC_STOPDAT .ETH LimM c § cE @ l— .CLK c el | R
NowW is DCC' [ paors  GINKREADVESE v 33 DCC_LNK_RDY ETH LIM_CLR oR mCK o @l cR (L —
VRO DCC WAIT ETH_LIM_RST
~FF or ~PAF? BUF SLINK_WT_EN RST oR
MODE7 = < or2 AND2BL [ AL B
e ETH XL ETH_CNT CLR Page 18
. LDOWN AND4B2 ETH_XLIM
S-Link Ready IPAD1PD ILDOWN SLINK_READY E i DAQ_ WAIT mETH LM ETH_CNT_RST OUT_UNIT
S-Link ~Eull [ o ILEE BUF LFF "\ SLINK_WAIT L ._M DO[65:0] [ eap ) RXPO ke
IBUF_INV_3g¢ SLINK_WT_EN OR2 m RXNO RN
L O BPOKO [
ILRLO LRLO AND3BL OUT,UNIT DO[31:0] *
IPAD1PD oS H RXP1 !
v ILRLL B LRLL g DCC_LNK_RDY DAG READY [ e > RXNL RXP IN[31:0) ——
IPADIPD ILRL2 IBL“;O;‘, LRL2 | N.L. W. m }‘BP OK1 S;: 7W.LTXEN —
v ILRL3 IBUF _LRL3 - oR2 DO[63 32] ERROR— I——;DLL LOCK2 |y s DO[31:0 N——
LSFO B ko DIN[31:0] TXH Lrxov—RXDVO o N.L.
IPAD1PD s ] WE ™N RXERO
ILSF1 BUF | SF1 Page 16 B A N 'g RX_ERROH -
IPAD1PD LSr2 . u N.L. OUT_GBE mPLL LOCK2 | ooy DO[31:0 Loadless
IPADLPD n RXP_GBE RXDVL g Rx Data
ILSF3 BUF | SF3 oo > RXN_GBE Lo, Lo N.L. 2\}7%: SeL ...monitor
[PADIPD R u m XN RX ERROHHRXERJ' °© CKIN156 - ?
{BUF mFOK GBE o | Loadlass o EEKINISS  peeq, RXx Status?
TX[170] ERROR— &|—————BREF2
T OUT[170] TXP:-TXP GBE ° Rx Dﬁtlta m 26K be
MAXDELAY=5NS————— TXN_GBE z ...monitor CLK
DLL_LOCK3 N & ||—————ReF_seL ~ R bk
= ? [TRLSISCR, Rx .
Try MaxDelay=5ns here? TXRST O =X o WIS fer, Status mRST Lo
RST FDP _GB vy 8 e PREF? mSYSTEM_RDY
.7 LRXDV———"1 N.L. B=_——pcK
WE PRE UWEN ree"OUWEN rx_error GB_RXERg mCLK L
L b Q | Gnor  TNM=OUTDAT OPAD ‘ - Loadless mRST Gor ROV
I0B=TRUE o Rx Data .W_Ll RST FDP RST EDP
e be Z }M‘CPE_BB R)r(né){]e{%ggo | ] | ] ]
PRE ’ KBIT PRE K-BIT PRE UCTRL *“QUCTRL
§%}7 .  — CK625 | p—b e ° © e mawoumorr 0|
. &I———onp1 .CLK625 [ - - |OB=TRUE
o }7 cE L B=—pc B
20K | R Teer
m 2CLK >0 2CLK | gPLL LOCK3 7] g, v FED Kit Reset?
INV CLR LOC=SLICE_X0YO0:SLICE_X33Y39 o SLINK_RESET _
FDCE .RST RST oo
FE o GBIT_OVFL NOR2
T Q IMODE7
cE BUFE4
o | m MODE? E
CLR Q TP70 TPO
RST g H
FDCE g | wen TPl o
DAQ_OVFL BUFF_OVF NOR4 3
BUFF_CRIT | o | DAQ OVFL ) ' BUFE4 gPDREN TRUEL TP2 - g (TP 1P2 o
DDU_LOST_SYNC DAO WAIT o LED_MODE6 E mPDGO0DLW TP3 - 8 P73 BUﬁE4TP3 -
OR2 = CE
e TP1 BUFE4 MODET e
TRG_ERR TP2 -ED MODES E —]
= = u 9 P75 TP5 o
LTRG_TRAIL }< TP3 — g mCK TP L OPAD
_ _ = [ u TP1 Q TP76 TP6 OBUF™
Push Button Rese{  IPAD1PU ARSTIN e PRST ‘ ARST DDU DLL Elg P2 H u [T LU D TP 48 OPAD
SYSRST BUF  sysmsT O——=—% || H — /F TP6 TP 9
VME System Rese{  IPAD1PU ISYSRST e SYSRSTNANDZ - LRX ERROR TP3 - Saoe L OPAD
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A B c T D

IPAD16 |N[15:0BUF16_3BIN[15:0] FIBERLED

1[15:0] MODE5 FOK GBE |
o, IN16 DIN16 = u ..LFOK GBE | o I;;_LEGE 35
. MODE4 GBIT_DAV
IPADIPD IN17 [S8UF  DIN17 DIN[17:0] LED_GBE E oK RXOV' - py Tep—
16=BOE " MODE? CK125 LAO_16 Bk X
= = wow
17=EOE AND2B1 n £ Bure n CLK ZT:NK FOK_LEDQ OFOK {> FOKOUT OPAD ‘
CLK625 LAO_ 17 OBUF to FP LED
Page piy Lgure ST T ovies GBI DAV P DAV oprp |
DIN[17:0] [ ETHCNTRL OBUF {0 FP LED
. OFIFO_MT I DIN[17:0] FTC
GbE "Out FIFO" is 0.5 MBytes (65536 words) o
IDT72V72100: 65536x72, SO just use ~HALF TX[17:16] mECHEN o TNty
NoDelay is Default for IBUFT:SC:)K . OFIBER E FOK_GBE Oé‘;g '::I’DTSDV OFIFO_MT KINLO _
IPAD1PD OFIBER_OK o — {%VO Rﬁ DLL LOCK3 = FIBEROK == REN {>mm””OREN oD ‘ SCLK |
IPAD1PD OFAE L | B——pre GT RST OBUF = CLR
oPAE BUF o PAF g AND2 e GTRST————"l CC16CE R L E—
IPAD1PU D %VQ BPAE FAE LED[5:1] SRL16E
IPAD1PU OHALF s | .LFF Lol — el BCLK SRL16E
iBUF 9 BCLK
IPADIPD OFULL e & MODE[7:0] TPOUT[7:0}— s cE ceor— W ° —
PADIPU OEMPTY BUF __orro wr {>O OFIFO Mgy N \/ODE[7:0] LAO_[15:0] [FESLSAG TC BCLK EN | g Q | INT BCLK D
BUF v TSTOUT[15:0]— I — CLR SCLK BCLK_EN BCLK BCLK
EDCE RST [ | CLK B————ce Q
3 }7 A0 .%xm n
mFOK GBE |, o | LFOK GBE o 6 o
RST a"CEm § fF——m § fF——
B——ce ) }7 2 ) }7 AL
e . mCLK625 | RE e o5
CLR K125 et xumt—ETH_LIM Sl——— 8 }7 A2
2\}—*| TS susy_GBIT_DAV o g | o
o B———RsT " @INIT="0000" >
LOC=SLICE_XO0YO0:SLICE_X33Y39 @INIT="0000"
.DLL LOCKi FDSCE
WARN_MONI15:8
WARN :
WARN_MONI7:0
L1AN[2:0] GBE PRESCALE mPDU_WARN WARN_MON7
- DOMB_FMM_WARN BUF WARN_MON6
) AND3_BUS PAF_ERR BUF  WARN_MONS5
LlAN[4O] GBE_PRESCALE n BUF
IN_RD_WARN4 D~ WARN_MON4

BUF

0 BUF4 WARN_MON
>

AND5_BUS

L1AN[6:0] # > GBE_PRESCALE3y M8 1E

No Limit g %
AND7_BUS E
L1AN[9:0] GBE PRESCALE 1/8 gGBE PRESCALELp: |
ﬁ%‘l 1/32 gGBE_PRESCALE20r
AND10 1/128 .GBE PRESCALES b3 GBE KEEP EVT
L1AN[12:0] GBE_PRESCALE 1/1024 gGBE_PRESCALE4 04 .
1/8192 gGBE_PRESCALES bs
AND13_BUS
L1AN[14:0] GBE PRESCALE 1/32768 gCGBE _PRESCALE6Ds |
e ) CPEPRESCALEG All Stop &_or_|
AND15_BUS "WVMEL"[  pabiPD INPRSCL_SELO GBE_PRSCL_SELO so
B e INPRSCL_SEL1[<BUFGBE_PRSCL_SEL1 s1
"MES' | mrotro INPRSCL_SEL2[<BUFGBE_PRSCL_SEL2 s2
IBleCFWm %)
g
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A B T c T D

————— Soft R t ALL: ~0 23 (35¢B_CMD bus is inverted, but NOT on DCC! **Un-inverted at IBUFs for use with DCC, DDUCTtrl ver22+
CCMDI5:0] =© .ﬁ —0x1C (X28dlec "B|§End|an" to CCB CSR2 then cmd gets right-shifted 2 bits and inverted!
> 0x7000 in software to VME == 0070 to CCB == ~0x1C on cmd bus==0x23!

‘CCMD5

[ coups | Use w/DCC VME pp @ Start Data Taking: ~0x39 (57dec) = 0x06
cewos [NV, cowos | ) CCB_SOFTRST| o |IN_SOFT_RST g m-ccvibd | FDCE EDC
ey INV CCMD3
zz:zj > ccmp2 eLkao .EDCCBSTA% 5 o [RCCB_START | | o LCCB_STARG
=S ¢ o ccmp1 B ce
CCMDO SRARE RST SOFT RST B .CLK40 c = CLK40 |
AND7 .—‘ |-CeMDo | CLR CLR
mNSOFTRST|g, o SOFTRSIgf{RST for min. 25ns before MRST (which lasts 37.5 ns min.) RST . MNE T RS i ——
. Qe then SoftRST continues another 12.5ns min. CCB_START
8 —|ee ol — . : m VR SOFTRST
> _CLK40 c o3 | RST_SOFT_RST Hold it for SCLK FDR in VME_CtI‘l NJR+0 ) {>O SOFTRST 4 .

RST

R SR16RE "
RCCB_STOP_RS
@RST_SOFT_RST NJR IR ¢ NIR+0O CCB STOP
HOLDRST su -

NJR+[15:0] OR2

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

s CCB_STOR,
o CovDi FDCE § b Q u
PWR-ON-RST % e CCB_STOPDATA | | RCCB_STOP .
FDC ED  AvozL = SYNCRST ) >O P_RST - m-ccvD2 CeMD6 Q .
B cE mRCCB_START
Buso [ CCB_EVCNTRS[T o |_REVCNTRST, o EVCNTRST . *8UT’ EVCNTRST o | NOR2 = zz:z; g CLK40 L CeBS
BUF L-GeoF oF
aips  gRCCB_STOP_RST——
CLK40 CLK40
KILL_CMD_BUS B=pc B—pc covps
B VONTRSI . REVCNT RST B BCO code: ~0x3E (62dec) = 0x01  gp
- T - CCMDa EDCE RBXR ~BCOOUT
RST ccvb3 RBXRBCO BCO
._,L/ o COs | cceBoo | . @7 b Q %UF . 0PAD
cchibe IMZ ccMD6 oRz
| CCMbL = cE CLK40
cams | Sync_Reset ALL: ~0x3C (60dec) = 0x03 g ClKao | e
| FD RST | o G
ot L ) AND6 RBCO_RST T
g 5503 " CCB_SYNCRST | o LSYNC RsTg mE0
| e CLKdO %‘ °"OFDDR_33_F16 %‘ OFDDR_33_F16 %‘ OFDDR_33_F16
CCMD1 CCMD1 .
i INY. ‘¢ ar Q PRE CLK40-0 Q PRE CLK40-1 Q PRE CLK40-2
[ COMB0 @RST_SYNC RST 8 e Q S| Q O ° TMES”
" SRaBE voes §1——o 40 MHz I——o 40 MHz §1——o 40 MHz
KILL_CMD_BUS o Q o
O CE U CE O CE
mSYNC RST) Qo — :@3—. meLKa0 Lo mCLKA0 o metkao Lo
o — AND2BL -~ R ermaov Q(.A‘?K4O {>O CLK400 |, CLK40 {>O CLKa01 |, CLK4O {>O CLK402 |,
9 cE 0 RST_SYNC_RST, INV CLR NV CLR iNv_ CLR
s u LOCKED LOCKED
m CLK40 T CFEB_Cal[ 2:0]: ~0x2b, 2a, 29 (43, 42, % L s
@RST_SYNC_RST g s =0x14, 15 16 (20 21, 22(180)
. CCMD4 AND2B1
. Cous CCB_CFEBCAL| | CCB CFEB CAL |, o CFEB CAL OFD 33 1 *k ’iLL CMD BUS BXR
BUS1 BXR CMD
S g conp2 m CCMD6 | mVME_L1A Y N L1A || o —L1AoUT -OPAD ‘ IPAD1PD | e
e w0 m e AN IPAD7PD Bys[8:2] CCMDI[6:0]
o AND5 OR3 = CLKA%X *% 0] ».
CFEB_CAL CCB CAL RST e IBUF7_INV33
RST AAA CCMD[5:0]
AL TRG DISABL was OBUF-FAST12
OR2
ST RST_CFEB_CAL KILL_CMD_BUS e, "CMD_STROBE" g CCMD6 o] CCMD6
INV
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.SYSTEM RDY

S DDU_DLL LOCK| . .
SLD_EN an oK )O IN_RD_BUSY4 gy VME-FPGA ORs these with DONE bits.
:@T IN_RD BUSY[4:O] } ) DDU_BUSY y\”“ljDUfZMMO oPAD ‘
SLD_EN OR2 =
NAND4
16BITF Fixey oweso) :@D—l—.w ERR o B
TXEN_DMBJ[14:0] OFlS TXEN[14:0] OPADlS EXTERMAL_AF

OR2 g DVB_FMM_WARN ) IN RD WARN[A:“ 2 DDU_WARN ’\>oéﬁ”EEDUi:MM1 oPrD ‘
o age 28 need L1 Throttle

16BITOypy DMB[lS:O]OBUF16 TXDIN[15:0] OPAD16 o
Hard Reset mERR DDU_LOST SYNC [~ "BDUFMM2

MULTI_XMIT_ERR InRdCtrl Lost Sync: w R0 ) Lo op0_|

FIBER_ERR need Sync RST
SR16CE TIMEOUT o Add Crti.Err here, buthot FULL?
[T Ib._SHIFT0:15] LOST IN DATA IN_RD_ERR4 I RO _ERRIZ0] D DDU_ERROR {>Og’g“;9DUtMM3 orrD ‘
IPADIPU ”SENBH {>O SEN6 SEN ID Qs DMB_CRIT_ERR ORS5_BUS need Hard RST
VMEG IBUFJNV.MDT CE - -
e Defa tes (during rst, prog & config)
?
pR FDC ID_SHIFT[15:0] FD16CE Hard or Sync Reset’ DDU BUSY = HI
BOARD_ID[15:0] — _
SEN_ID| o LSEN_ID+1 s LD _RDY (vme3) =HlI
v - AUOSOEN [ SO EN g ™ T SENIN (sen5) = HI
oK S A SENG6 (vme2) = HI
NJR

NJR

PR S—— TXEN[14:0] = HI (Low True)
DN s SR16CE FDC mPWR-ON-RST RDYIN[2:0] = HI (Low True)

oo > SE SEN n Dlor |, o % w RS DCC_LInkRDY = HI (Low True)
—— SLD_EN -
Lo IS —
18UF_Inv ggRDY_IN2 SEN SD_SHIFT[14.0] D_LD SOFTRST DCC_StopDAT = HI (Low True)
AND2B1 I& c OR2 = O S LD RDY. FDPE
‘ \PAD SCLKIN {>wm RAWSCLK [ SCLK SLD EN CLR <D LOADED NAND4B2 ‘
IBUFG _ BUFG CLR NIR LD_CLI SER LD DONE. PRE SER LD RDY Nﬁnsﬂ‘w‘m
LOC=BUFGMUX6S | JR /D_LOADED b DL Lok D Q L 2oor "VMET" OPAD ‘
OR2 FDC AND2 " cE
SCLK
spLoap |, o | -sD_LOADED =——)c LEp_mope11BUFE16
E
:SD Lo > sL_peBUG[15:0] .| LAO_[15:0]
mSCLK OR2 RDY_IN2 SL_DEBUGO
€ o LED_Mope7 BUFE16 B
LD CLl E . pSLo_EN BUF sL DEBUG1
mlCR ] ID_SHIFT[0:15] LA1_[15:0] r oy KB o pEBUGS
. COMP16 mPAQ_READY BUF sL DEBUG3
LOADKILLF[19:0] LOADKILLF[15:0] BUF
LOADKILLF[14:0] A[15:0] FD .SEN ID SL_DEBUG4
£o |_KILLF D {>O KILLF_LD 5 o I KILLF LD+1 g LD 8F sL DEBUGS
LLOADKILLE(15:0 NV ID_LOADED BUF  sL DEBUG6
) ek Lep_mope11BUFE16 mCAQ_WAIT _[<8YF s pEBUGT
=T 1s] ] LAL [15:0
B ok SD_SHIFT[0:15] _[15:0] mSLINK_READY SL_DEBUGE
n SEN+1 SD LD FD16PE m LFF BUF SL DEBUGY
SEN NIR BUF
MUX2 168 mDCC_LNK_RDY SL_DEBUG10
T KILL CH[15:0] AND2B1 KILL_CH[15:0] FKILL[15:0] DCC STOPDATKEYF si DEBUGILL
LOADKILLF[15:0] Ql15:0 FDC KL LD+1 D OBUF15 OPAD15 = SOF
10BUS[15:0] . .
BUS(150) b Q SEN+1 oK FKILL[14:0] > KILL[14-0] = SEN SL_DEBUG12
SEN == gLl LD BUF sL DEBUG13
SEN+1|
o W= CTRL c SOP3B1A mSD_LOADED BUF sL DEBUG14
g }75'“ R CLR LOADKlLLF[lQ:lG]Bl‘”:4 FKILL[19:16] gExTsTop S8 s pEBuGis
: BUF
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m CTRL12 LWAT g LED MODELS
m CTRL15 <EUFLFIFODONE JD[17:0] .—?E—,\L
*FD JD16 LAO 16
> ]
mCTRLL 5 o L__LDOFW+2 & BUFEL AQ 17
— |
.CLK c
BUFE4
mED_MODE15 e
@FRST_DAT LA1_O -
@FRST_HDR LAl 1 -
@LSECOND_HDR LAl 2 -
LAl 3
.STAT CODE ™~
BUFE4
LED_MODE15 ¢
mCGOLDDAT LAl 4 -
@FIRSTDAT ERR LAl 5 -
m2ND_HDR_1ST LAl _6 -
IFD4 FD4CE mEe AL
I REALFMM[3:0] TTS_STAT[3:0] LED MODELS EBﬁ:E‘l
1[3:0] "t
Monitor Real_FMM? mCOLDDAT LALS
CLK LDOFW+2 LAl 9
| u |
mLGOODFW LAl 10 -
mCLFIFO_MT LAl 11 -
BUFE4
LED_MODE15 g
m MOREDATA LAl 12 -
LED_mope10BUFE16 LINLIERR LA1_13
FD16 £ ] LAL 14 ]
BUF4 BUFSTAT[15:0] | BSOUT[15:0] LAO_[15:0] m 1A ERROR -
FFULL[3:0] BUFSTAT[3:0] > mSINGLE ERROR LAl 15 -
5 GIEK0 pURe EEILULE) FD16 LED_moDE10BUFE16
.FF ERR BUFSTAT10 BUF4 BSTAT[150] BSOUT[31:16] £ LAl_[lSO]
mPAQ_WAIT BUF BUFSTAT11 BSTAT[3:0]
.F’AF ERR BUF BUFSTAT12 BUFE4
L1A_AF BUF BUFSTAT13 BSTAT[7:4] LED MODE10e =
L ’ TTS_STATO Lb100 LEDO BUFE4
m NEAR_FULL BUF BUFSTAT14 L u LED_MODE15 g
TTS STAT1 N b LED1 )
mL/NFERR [<BUF BUFSTAT15 BSTAT[13:8] L < L mSYSTEM_RDY LD150 LEDO
SUF ™ TTS_STAT2 LD102 LED2 - _OCKED LEDL
TTS_STAT3 KW, 1pigs LED3 [ LDist u
N RD_ERR4 ™~ BSTAT14 [ >0 B/ u DLL LOCK?2 (o152 LED2
mPMBLIVE_ERR " BSTATI5 LED MODE10E UFE4 mPLL_LOCK3 LD153 LED3 o
BUF mDDU_WARN LD104 LED4 o INV UFE4
g Dou_LosT sync U ioos LEDS o mED MODE1S e
mRDU_BUSY W 1o LED6 o mPDU_DLL_ERR LED4
mCDU_ERROR [ 1py LED7 g mETH DLL ERR tggg.
INV = SD_OK
DO LED7 -
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RXERIO-=>1T 0 FEND3O--—SFENDITO—1TWIO-——EW——=NODATITO0--—>=NODAT — < ] b
CLKA -- DIN[35:0] -- CLKV -- Q[35:0] DIN[71:36] -- CLKA -- Q[7l:36]_QS[35:O] 2 - . . . DAT[11:0]BlZ L1AN[11:0] L1AN[15:0]
Use these busses for CFEB CRC and Special Word checks-->> 0AILZ0 = DOUTIZ0l L I oo iUFL2 LiaN[23:12] L LAN[Z3:16]
next-to-last word on DAT .181BUF13 . y L1AN[23:0 .
FD4CENeY S DAT[30:18] < DOUT[25:13] > [23:0]
- i
o o |t " orcoonLw  FOATSS DAT[48:36] Bl3 pouT(ss2elf ) :
2 oLw2 OLGOODLW. RDAT34 — 4 13'b|t SCA data bUS
—OW2 o, o OLCOODLWE & | W~ "~ — NODAT DAT[66:54] BUF13pouUT[51:39
3 = RDAT33 DO—. [66:54] [51:39] .
2, _ows | o3 | OLGOODLWg, mRDAT33 | > DOUT[51:0]
LREN_TRUE m RDAT3Z | 0 .
S A AnD g ADD4_BUYjse NEW DMB logic here (old L1AN was [51:40] & [31:20])
¢ CLR
mRST
Lowest 36 RDAT bits synched to falling edge of CLK
IFDDR36C (next-to-last word bits)
IN[35:0] RDAT([71:0] comes with E-codes of last DMB only,
followed by C-codes
.DAQ WAIT - I
LEXT_STOP SET_LFIFO_EMPTY
INMT[3:0 RST TIG FDS 4
M4E_BUS
WCGE2F[3:0] oz o FIFO_EMPTY| s LFIFO_EMPTY,
"FILL Flag" TIG ° o —— —— — MTG
synched w/DoFW+1,2
AND2 .& ¢
DAT[15:0] BUF16 ouT[15:0]
> g, DCNT3
DAT[33:18] BUF16 OuT[31:16]} OUTss & oonz § o EVT_CNT[23:0] DMBLIVE_ERR
> ouT37 BUF  peNTi : [
COMP16 LINFERR FIBER_ERR
DAT[51:36] BUF16 ouT[47:32]} outss <8 pento EVT_CNT[15:0] W o CHG u
> OUT[63:0] ~BUF - Al150] INLLERR FD
OR3
FEND appears JLLDAT69:54] BUF16 ouT[63:48]f outss [~ INLiERR - co |_cove evo L1A_MISMATCH| | o [LIAMISMATCH+1
atend: > BUF CB16CE L1AN[15:0] COMP_EV1
sometimes DAT17 FENDO g set for first 2 E-codes from each DMB EVT_CNT[15:0] 8150) oRaB2 mCLK L. EMPTYE[3:0] ONE NOT MT
never DATS3 8F FEND1 g should be always zero _START ) ) TIG u P’
BUF CLK OR4_BUS
EVCNTRST - WCGE2F[3:0] FFORDY | EMPTYEIOl
RST RST gVCN S VCGEZF30] CMPTY0)
or2 FDCE NMTISOL MTIN[3:0] DATA_READY— DATA RDY g
L1AN[23:16] SYS_RDY, o o IN_RDY IN RDY NOT_READ NOT_RDY -
.—t 0 IN_| ONE_RD ONE_RDY n
e oo c SAFINGO1 ol miasadly N.L.
u LK ¢ . T Valid E-Code ; S NSV I— ROY(30] - me—
alid E-Code detecte . NOTRDY[3:0]—A
] FENDO .%‘ el | FFIN[3:0] _ | FOK[3:0
GOLDDAT DMB_END DMB_END+ | rroK MT[3:0
FIBEROK[3:0] . 4&
LIA ERROR ° °'DMB_ENB=DMBEND T O 30
CLK =Ecode Page 4 FERR[S:O]—A.
DOFW+2 L1A_MISMATCH FDCE SOP4 m ¢ ar mSTART TIMEOUT (o o7 1iMEQUT FPAF[B:O]m b
o 5 o |LO_LIERR mRST - FFUL[30) FFULLJ[3:0
GOOD L1A END_L1ERR END_TIMEOUT )
CLK CCE o I——TEND_TIMEOUT PAF_ERRORPAF_ERR o
L ; : FLASLE— FFERR
fsT BO cLr AMAErom DMB_Tra” w} > SOME_FIBERS_OK-.., NO_LIVE_FIBERSy LK RST FF_ERR0R4-FIFO .
(excléfi&é DMB_Err case?) m—=>-—=>=— o v B==—)ClK FIBER_CHANGE—FO-CHG o
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A [ B C [ MAE RIS brne
N IVlhfI__L)UJ L A2
Note that DONE means Last FIFO REN is done! j,DONE Use as POP for Standers FFo. LEOK(3:0] . o[ oeFox
> B Sones S RST_DON —=tm
Use LFF and SLINK_READY to delay START of next even®2 = > =
LEXT_STOP FDC o .CA c
L ENDEVT DO EVENT CLR
mDATA_RDY DO_EVENT g = L o Q o o BUSY RST
gOAQ_WAIT ST ST e - " Dat means'@ood data on DAT bus'
AND3B1 CBACE o B=="—c m CLK mCLK Lo szrlsccr:]ed w/DoFW+2
mRST START 7 oR R LREN_TRUE,
o0 FIFOCNT[3:0] = RST_DONE T = RST_EOE ] ) :EDM . o GOLDDAT.
%DM & ceo old off tEiDSCREeset until EndOfEvent™ rejects end C-codes--->>g RENOE-0 n
AND2B1
AND2 .% C o RsST DONE FDPE STRST E I% C s
RST_EOE o Q RST RST_STAR RST DON
P gh2l DONE 7
DOFW — o F CE s LEXT_STOP NANDA FD4PE
Use as POP for FWFT FIFO? ESTART N 7\ tocEn | mEK e RST synched wiGoodbat
FDC F@/.CLK - RST DONE LLREN[3:0]INV4 L LREN[3:0]
.—_—‘
ENDOFEVENT ENDEVT OR3
mENDOFEVENT | |
° ¢ RST RST_EO REN TOGGLE OI% REN _TOGGLE
CLK OE for current Fiber Memory Adr .
= ¢ ar o Sopaszn synched w/DoFW+1 LLLREN[3:0]
RST . synched wiGoodDat+
s START D " 3.0-logic-step dela preneauGootbart
SLASRTT RST BO :@T RE[3.0] rRsT_poNe FD4PE
made 1.1ns (3:0]
i 23:? FIFO_RD ™ NEXT FIFO | . ¢
WAIT WPRATEC rsde T | OBUEAF RENFIFO[3:0] OPAD4
OR2 AND3BL CLR TNM=RENREG 0O[3:0]
RE[3:0] FDC 2.1-logic-step delay | mRST-RONE—] ‘
Ajow ) o LRE TRUE g b e FDCE REG:0I Page 27 WAIT | o LWAIT
NAND4 DO _LAST FIFO WCGE2F[3:0]
CLK : DODATA ) Q
m ¢ ar s ce WCGE3F[3:0] mCEK e
@RST_DON CLK LGOODLW . cr
Ll FIFO_EDGE 4.0-logic-step delay RST
) ) . .-RST DONE - 4SOP3B30R2 FOE REN[3 O]FAST]_OB]_
~LRENi = L{ ~GE2i + (~EDGE.~GE3i) + ~REi } INVA4 FoE _ReN[3:0] OBUESF FOE[3:0] OPAD4  “EEaniViso) Page 7
NODAT |~ NOT_NO_DATA SR4CE_R >0 = w0
= = made 1.AnSRoelav=1ons TNM=FOE ! o 4.WA|T
BUF .LREN TRUE \ MOREDATA su FIFODAV[3:0] REN_DATA[3:0] DODATA 1141 i d |
mOEFOK DOFW+1 . : B FODONE .1-logic-step dela
ANDS :@DM ce 2AND2 LCTDATA_EXISTS SopsmA SRACE
CLK
LREN_TRUE B—pc
- FDP .———H‘J SR42:NI;2 RsT Lo CLR OR4_BUS .DONE DATADT\ DONE-2| | 00 IBCEID\IIEI-]E. .ENDOFEVENT NEW,
FOE_REN3 o T g FIRSTWORD LD_FW DOFW -- Goes Low on Last LREN True. 9 “| ponE+1g SRACE N.L.ooer
.MD‘ st 0 .<< 1st LREN True 3 cLKl e DONE+2. DONE+3
ANDZBL o1 | DOFW 17 4 Word from DMB FIFQ FDCE " o su qo [-DONE*3 o
=" pc AND2B1o e RD DOFW-+2 <<-- inside FPGA == GoldDat. oroB1 LR o1 | DONE+4
cLK | I DOFw+3 ~e=t BeginData: o o[DODATA Ren DA™ 8 F——
3 CE Q2 +—
RSTDQUE W= I DOoFW+4 TART D ce @—. © ' mCLK
RST_EOE | CLK | ©ar B
FDC - o W17 an | geirovong e LsEoRol igos
[elelalA B o | DOFW# popws1 P e OF HDR mRST_DONET DONE=CTRLS ---> LDONE ---> OETRAIL-2 --> OETRAIL-1 ---> OETRAIL=EOE
DOFW+2 END_OF FW o o, DoData goes true at least 3 cycles after Do_HDR FDCE
mCLK DOFW+3 A The Last FW just got latched int™oik ...50 DoData and Do_HDR do NOT overlajgPONE-1 b o TRAIL_C
CLR DOFW+4 T = c DONE CE
mRST DONE " ors Followed by 4 NotGoodData cycles CLR The first GoodData comes 3 clocks AFTER the last D@Eﬂ m CLK CCE
OR2 CLR
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A T B C D
Check for DMB Error Word and consistency: p— P P P
ERRO, ERR1, ERR2 ERR3

WBO ANY ANYDMBERR n = ouT62 o = OuUT46 o = OouT14 O .%C

WBJ- ALL ALLDMBERR - AND4B1 LW AND4B1 AND4B1 AND4B1

W . B2 \oraLl__ALLDMBERR- FDONE_SHDW-1 .

m ERR3 B3 - 1 LREN_TRUE OW means FIFO REN+OE are unconditionally Enabled

Page 10A AND2 mRST FDPE
FDONE & RENOE-0 in-time with LGoodLW, next-to-last word (E-codes) on DAT RENOEL PRE RENGED
: " . W b timed w/LgoodLW; LastWord is out of FIFO if it wasn't Empty j > ° Q [WAXDELAY=L.oNs W
Check conS|ostency of the four "Special Word" bits: FDCE  nexttolastword clocked in | 22 e made 0.3ns
ANYORALL synched w/GoodDat — FDONE-1 FDONE = ¢
OouT15 BO sP3 A RXERO RX ERR LREN TRUE o Q
-7OUT31 " ANyl SP3_ANY :@—. — FDONECE o FDC
ALL— FDONE LFIFODON
O p, sP3 ERg ORMEILL Flag" cir o Q
ouTe3 63 NOTALL RENOE-0 FDONE RST
= 2-logic-step delay "REN TRUE LEND_TIMEOUT CLK
synched w/GoodDat ¢ spo ERR R SR
SOP3B1B NNN
SPWD ER IFOdone set at E-codeDone & LRENtrueM® grsr —*

SP2_ERR

oura | ANYORALL e R ERR A FIFO ends at 1st false "LFIFO EMPTY" after "LGoodLW"
B————B0 n n H n n H . H™ £
mouTR AN ~pvap "FDONE" indicates "LGoodLW" was received: waiting for the final NotEmpty word from FIFO

0UT46 ALL— .
W urer | °2 noraySP2ERR gy LN IS > Switch FIFOs after next good word!
L B RENOE-1 n n H R n

moE |, o FENELg . > "RENOE-0" holds REN enabled until "FDONE" goes false
mrooE | 20RMOREP synched w/GoodDat+1
ouT15

ouT13 ANYORALL riocxovo FDC ouTsl 22 synhed W/G?/oBdlgat Foe LVB15
p— - ANYL— LREN TRUE END-C-CODE-1 END-C-CODEy mouTa7 |, B o &
poYT29 |, RENOE-0 o Q FDCE ouTe3 20rRMoRe— VBIT15 o
mOTE g, ALL74PESF’1 E Aoz LK IN_TIMEQUT IN_TIME_OUT o 2-logic-step delay e

ouT61 83 NOTALL| e < . ._ﬁ b o IN_TIME OUT ANDCOM RST CLR

FDRE mRST I cE ORCOM RS
mouT3e |, o |IN_STATS B e . i Page 10
8 }7 ce mRST EOE 777 vee GND 20RMOREP 20RMOREP
N ANYORALL e |, mouTis | mouTis |
BO " R ouT31 ouT29

m 0UT28 81 ANY— o RST INSTA LIN_STAT[9:0] WBl WBl

OUT44 ALL— o B———B2 VB15, B—— B2 VB13

oUTe0 B2 | oTALL SPO_ERR g g, ouTe3 5y 2ORMORE——""M o ouTe1 g3 ZORMORE———M

B3 synched w/GoodDat LN STATS]~ LINFERR g mCOLBDAT _s\peom wEOLPPAT anpcom

L eur ORCOM ORCOM
LIN_STAT6 LINSYNC

u
OUTI[59:52] FDSRE IN_STATO IN_TIMEOUT W'\ |\ staT7 [<BYF LINCRIT - = 1
IN_STAT1 [SBUFIN_STUCK - BUF GND 20RMOREP GND 20RMOREP
ouT14 OUT12
N sTAT2 [<8FIN MXMIT o M|\ sTaTs [~ LINLIERR a %o B0 B——=—o
IN_STAT3 [<BUFIN_FERR g L 5or poUT0 o, pouT28
BUF OuUT46 ouUT44
e -1 " g
IN_STAT4 au;:IN MEMERRg FDCE oUT62 i 20rMORE_YB14g oUT60 i 20RMORE]YB12 i
IN_STATS IN_SING LINSING e B :
b o [LINSING o 2-logic-step dela
BUF T - mCOLDDAT |\ ibcom mGOLDDAT |\ oM g p \Y
IN_STAT6 IN_SYNC
B _ clk ORCOM ORCOM
IN_STAT7 [<BUFIN_CRIT g B==—c
BUF @ RST_BOE 1 1
GND GND
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B [ c [ D

C t | B t L t FDCE m L1A_MISMATCH FDCE
ontro | IS SRARE Imto o LA SERFC\’;Q MULTLIAER R oIMLIA ERR
0: Gold Data (Active DMB has REN, OE, notMT, LFOK)§ s | ck | ™ opar | D cu<1 e
1: DMB First Word Mode Sgt\?ﬁf — o= u RST T gGOOD_L1A M 'RST ¢ an
. . - CE 2 — ! .—‘
2: Latched Voted Special Bit 12 or more out of 4} o WCH e g {GOODLOVE RD g XMIT_ERR_UPDATE[14:0]
3: Latched Voted Special Bit 13 or more out of 4} ROTLVERR
4: Latched Voted Special Bit X2 or more out of 4} synched w/GoodDat 8
5: Latched Voted Special Bit {8 or more out of 4} e e "Stage 2" o | LDMB_RD[14:0]
6: Do Header Mode (Header to Output) RST EOE
7: Word Count Enable (DDU Header, DMB Data) ""’;}’;\Evel?t accumulation of valid DMB-path-Xmit erro)r(_?/l’l‘T"’;/l"ULTI i
: i .
8: End of Event (DONE--->OETrail) PREV XMIT_ERR[14:3SBUFTOR ‘Stage 3rpe |
IN_MXMIT
o PREV_PATH %MIT ERR ,,FIBER PﬁTH XMIT_ERR D Q
PATH_XMIT_ERR Stage 2 e
SOP3 .L ¢
PREV_XMIT_ERR[14:0] roisce MMWatch for multiple DMB-FIFO-path errors on current path/"\ gRST_——
— . : PREV_XMIT_ERR[14:0] _START TIMEOUT FDCE
XMIT_ERRORS[14:0] - .END TIMEOUT TIME_QUT o o TIMEOUT ERB.
IN_TIME_OUT -
RST ore o
ranpermanent accumulation of DMB-path-Xmit errors s
FIFO Done Timeout: 132 usec=5281 is the worst case 8per CSC add about 100 usec w/TMB scope, thefo_err FDC
ceiece another *4 for 4 CSCs: 38914 97 USE€C)\o TiveouT GOLDDAT VSPWD_ERR DVSPWD_ERRy
25ns clock period here TIMEOUT[15:0] END_TIMEOUT - ° e
TR : ENDTIME_BUSY,  gRECENTDAT, pSPeANY | "Stage 2"
:MDM e o TIMEOUT11 i EDC FDC ey EDC AND3 m CLK ¢ .
NEXT FIFO™?2 mCKA0 e Tc I:migsliz ) ENDTIME o o [ _LENDTIVE | o END_TIMEOUT,___ONE ENDTIME |, o | LEND_TIMEOUR = RST
ENDTIME_RST. ;LEND TIMEOié J FDC
TIMEOUTS CLK40 CLK mCLK | RX_ERR VRX_ERR DVRX_ERR
OR2 IGOLDDAT > CTRLO 4 e CLR By CLR e ‘ CLR w ° N ng_—n.
.DOFW+2 gﬂz CTRL1 mENDTIME RST T = RST T IRST—‘ AND2 CLK Stage 2
- VB12 SJF CTRL2 Kill for Stage2 checks, require FKILL15 ON to disable: RST CLR
gRST  —
 VB13 B CTRL3 FKILLLD CTRL13
u V/B14 g“ CTRL4 FDRE  synched w/GoodDat+1 FDRE
VB15 < CTRLS CTRL11 m VSPWD_ERR T 5 of LYSPWD ERRg g VRX ERR o o LYRX ERR g
.DO HDR 5r CTRLG CLK N hoslctiellgreD%/lBend CLK tCE hoslcﬁgreD%/IBend
| B c B——)c
WC_EN for Trail-1, Trail--->> traiL_ce = CTRL10 R m DMB_END+1 R
WC_EN for Trail-2--->> ponE-1 AND2B1 mRST_LVERR 7 mRST ) RST_LVERR ;,ynched w/GoodDat+1
WC_EN for Headers--->> po_Hpr <<----WCEN for HDR, Data and Trailer FDCE or2 FDCE
:&D oaVF DATA T IME_OUT D> CTRL12 aSPWD_ERR/ | SPWD_ERROR ~ _RX ERR [ o|_RX_ERROR g
mDONE ORa [~ CTRL8 N.L.--->>g11n ERROR [~ CTRL14 mYSPWD_ERR | .. "Stage 2" mVRXERR | "Stage 2"
Anez DVSPWD_ERR BUF LFIFODONE [®* CTRL15 mCK Lo hold for EOE mCLK Lo hold for EOE
DVRX_ERR = L 50 CTRL[15:0] RST BOE ——  RST_EOE L
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A
B
[
c
D

‘JTAG Instruction Decode
OpCOdé---------' ----------- CHECK_16
E%nglon [OpName » 5 _
1 || FrcA Roset [NOOP] B ORCKZ oy age 32 reeae
F5
2 Reset [toggle] sratUsiiso] |- b0l TDO_LOSTAL mDRCK2 vet BTDI INSTRGDC
Read Current STaTusteol & mDRCK2 m———@BTDI F[35:0]
DDU L1AN . STATUS(15:0] RCLK 00 CLK '
3 || Check statu umber (24-bit scaler ETD) FLWEER] Tog - TDOHISTATy W
4 |[c s (capture and shift) [32 bi ) seL2 | STATUS{15:0) m DRCKI Page
4 || Gheck status, low-word [16 b Pt S =T pswc
! [FRAA .
Check status, high- its] SHIFT | o L2 e wSELL
6 || Output Path , high-word [16 bits] mSHET sher aRST [ SELL -
2all Cheek FoK Status [16-bits] m SHFT | ey QUPDATE |ppaTe
7b|| L1A Mismatéﬁctllzve input FIFOSs) [lowest 4 bits] eriEere wSHET sy
7¢Il check ( IFO headers) [4‘bitS] B bveens .% IFT o0
7d ck FIFO Err (active FIFO ch Checlf FIFO-A @ ORCK2| o m'DO_HISTAT TDO XSTAT D[7:0] Ry
Stuck Data Errors (In ut E an_ge) [4 bits] OSTAT[15:0] Tpol TRO_OSTAZ m/DO_OSTAT ) 100 star [OC=SIICE X34vA0SLICE X679
8a |l Almost Full p IFOS) [h|ghest 4-bi T ATUS[15:0] @TDO_FIFO-A or | us EDC
eb || FIFG ull FIFOs [lowest 10-bits] its] el | : % 00 Fros HIDO CRCERR |  gNON-TAGRST | R
gall Ful FEmpty/GEz Status [highest 6 bitCheCk FIFO-B|  mpct—se aD0_FIFoC /[ Too XMITE i N
- ER
* 9 IFOs [|0West 10‘bit$] S] B———RST DO INRD STAF® ) " R mELK
b || Raw FIFO : FIFO Full/ m SHIET STAY® 81— o
Empty [high . ul/MT (raw) LSHFT TDO WAR 2 R
10 g est 6-bit N g
CRC Errors [15-bi its] s oo
11all Lost In Dat [[| 5-bItS] SYNC RS . DB'I\;BLNE INCTRL
ata [lowest 4-bi T LIVE
i its ®TacRsT ) -SRST BSCAN
11b|| Timeout: start [4-bits] ] checkFIFo.C| ™ stl 0 omcesry ' mmoacrm YRIEX
11c|| Timeout: end-wai . o2 m/DO ALCTERR | wponre | UPDATEQ
. : end-wait [4-bit CLK TDO_LIE_E
11d Timeout: end . . S] B——c TDO_KILLF .F_—_& Slerﬂ.
121l D : end-active [highest 4-bits] — BTD0_BXORBIT mDOFFUL eser |
13 ata Xmit Errors [15-bits] TR — TDTO RDREGL o B0l
14 Eheck KILL_Register [20 bits] 0 ERA o PO-PRED s SELL_g
oad KILL ﬁ ; . :m TDO1 oror L DCK1p~ ~ DRCK1
15 || DMB Errors [iglztter] [20 bits] R ONRST .M.L/ TDO_ERR_BUS |  orus e R ez MG.LOC:BUFGMUW
-DITS - | TPo2 DRCK2 DCK2 ~_ DRC
16 || TMB Errors [15-bits] wSOFT_RS NON-JTAG-RST s oc st
17 || ALCT Errors [15'bits] .&M TiG .SYNC RST\—\ . FDC CHECK_15
RR
, 18] Lostin Event 15-bts] ar Momersr, e o 2 pckl® 3
nRD . mDRCKZ
r so|l nED grawe ool free: 21, 28 L EREV T ERRUG0) 1o T00 XUTERRy
C-code & MxmitErr History [16-bi ' ‘% P m—STATUS{14)
22 || Error Register A [16-bits] y -bits] lﬁm
23 || Error Register B [16-bit] gRsT [~ 15fill by FIB
Error Register C [16-bi Page 33 B —RST ER
25 || Read el c m SHIFT |
26 || Read EMIEMLIVE [15-bits] HECK_24 Page 40 - L SHET
B ; F2 oad ZER i
27 Read WARN T\L_(I)VE [15_b.|ts] .WDVCENB G.L F3 STAT_MON ONEs are %it\(,)ekm readout path
29 || set BX _MON [16-bits] m PRCK2|necy ¢ g r SCER KILL_REG
30 per Orbit [12-bits] EVT_CNT[23:0] TDO—TPO_LINUMg DRCK2 RD S|
Read B ; - IEE— m——"%— DRCLK mF4 | scLKk—SCLig
31 || Toggl X per Orbit [12-bits] BT STATUS[23:0] STATUS[3L:0] TDo| TDO_STATUZ DRCK2 Lo Page 37
32 R ggle CFEB_Cal Auto L1 [default .LTDI - STATUS[31:0] m DRCLK TDOM.
33 Dead DDU Board ID [16-bits] enable] ';EiSELz TOI ' s | &t LOADK
DU-only VME L1A .siRST SEL2 . naso oS! CoaER
THE OHIO STATE UNIVERSITY L RST e :E—EL”Z ™o LOADKILLF[14:0]
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LlA# I\/I ismatCh L1A_ERR_UPDATE[3:0]

FD10CE

FFUL_FB[9:0] LFFULL[9:0]

FFULL[9:0] 4 f|i:”Db FIFO synched w/GoodDat+1
%) .LlAMISMATCH+1 |NSTUCK FB[30]
o CE ' -
FFULL[98] 100R2 g CLK . .w 5 o | GOOD LiA+1 L1ERR ID .
CLR END_L1ERR
FFULL[7:4] FU ” FI FO RST ok |, mCLK . . 4orz INSTUCK]3:0]
FFULL[3.0] 10 fill by FIFO = rsr clR RST IN STUCK -

InStuck *

FPAF_FB[9:0]
100R2 § }W CE

Pﬁ filfbylil!zl(f er =5 DMB Err

CRC_ERR_UPD[14:0] fill by FIBER
CRC_EIr

FD15CE
fill by FIBER gCRCERR
CL

LLLRENJ[3:0]
INMEMERR_FB[3:0]

, FD4CE -
150R2 FFULL[7:4
- + : .
good from 9-code+4 to N MEMEm—CE0 oo ,

E-code+2 p MEMERR o

FPAF[9:0]
FPAF[9:4]
FPAF[3:0]

DMBERR

CLK

InMemErr ® "~ 7°

40R2

19082 TMBERR

CLK H
TMB Err= - = InMxmitErr L.
= RST IN_MXMIT
ransition on DMB_END+1 fill by FIBER B —c
- CLK | . 40R2
STARTIME_ERR_UPDI[3:0] cLR

RST

Timeouts

LLLREN[3:0]
4 fill by FIFO o
START_TIMEOUT. Page 31
St t m CLK | LCgEER ce CHECK_15
C
ar A\ -t
RST LCT E R R RST E;8CK2 DVCENB
ENDWAIT_ERR_UPD[3:0] Tl by FIBER m2REE 2 ek Tpo_TDO_LIE_ERR g
y LIE_ERR[14:0]
I——— S TATUS[14:0]
LOSTINEVT BTDL_rp
ENDTIME_WAIT __ Ok 1S P BEZ e fill by FIBER
mCLK R RST
End w/wait * OSUNEVL . = suer (o)
RST fill by FIBER LSHFT
CHECK_15 CHECK_15 CHECK_15
ENDBUSY_ERR_UPDI[3:0
ol FI5 _ bvcens m 1% bycens B bvcens
mORCK2 o ¢ 1oL TDO_DMBERRS m-CRCKZ pec 100L_TDO_TMBERR o m-CRCKZ prc Tpol_TRO_ALCTERRy
) LDMB_ERR[14:0 LTME" ERR[14:0 LALCT ERR[14:0
ENDTIME Bog ﬁsmmsmm ﬁsmwsmm ﬁsmwsmq
CLK m 2Pl p _ [ ) _ w22l fill by FIBER
End W/data cR l%saz fill by FIBER l%saz fill by FIBER l%saz
RST RST B RsT B=" RsT
LLLREN]3:0] mSHIFT | oper mSHIFT §oper mSHFT | oper
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A B T c D

FDCE
IN. MEMERR STUCK DATA LID_ERR_UPDI[3:0]
FFERROR FF ERR TKDAT TUCK DAT = =
FFERR OR |, o FF-E IN_STUCK S b o| STUC
OR2 CE oR2 CE
CLK CLK
™ c B )c
clR CLR STATUS7 [~ LOSTINDATA
. mRST [ m RST L Lor
.FF ERR .STUCK DAT .% c
LostinData ®... =
IN_FERR_ACC[3:0] :
4 fill by FIFO
Page 32 :
INFERR[3:0 .
CHECK_16 P GO FERRI3:0 STUCKERR_UPD[3:0]
IN_FERR D .
B pvcens CLK o p F_ ERRI3:0Ol N o,
INRD Errors w22 preix 100 TDO_INRD_sTAZ ™ ek o
BUF4 INSTAT[15:0] CHECK_16
p INTIME[3:0] INSTATI[3:0] p— STATUS[15;O] C_Code Status LLLREN[30] — Stu CkData
p INSING(3:0] UF4INSTAT[7:4] SEL2 ol =T pveEne 4 fill by FIFO
B2 % SEL2 mORCK2 \hpeik TDO_FIFO-A y .
UF4 RST TDOF———"—="1 STUCKERR([3:0]
p INSYNC[3:0] INSTAT[11:8] RST _ BUF4 ! FIFO-A[15:0] STUCK_ERR[3:0]
SHIFT | ¢ier LFOK[3:0] FIFO-A[3:0] STATUS[15:0] ]
 BUF4 ) . BTDI INSTUCK[3:0]
p INCRIT[3:0] INSTAT[15:12] - =D 40R2 Page 31
CHECK_16 s I%saz CHECK_16 CHECK_15
; FIFO-A[11:8, RST
F8 DVCENB P —— — mSET ) e =% bvcens F0__pyvcens
mPRCKZ ook 0 TDO_FIFOB g FIFO-AL5:12] m DRCKZ [y ¢ DOl TRO_FFuLy mPRCKZ b ¢ Dol TDO_CRCERRy
o] BUF1Q ! FIFO-B[15:0] _BUF10 ] FFUL[15:0] LCRC_ERR[14:0]
LFPAF[9:0] IFO-B[9:0] STATUS[15:0] p LFFULL[9:0] FFUL[9:0] STATUS[15:0] —— S TATUS[14:0]
TDI BUF4 .781—DI TDI .7BTD| TDI
T SeL2 + INMT[3:0] FFUL[13:10] - SRESL_ZI_ SeL2 - SRESL_zI_ SEL2
A MT FIFO-B14 RST T g LlA MT FFUL14 B——RST B——RST
8 | 8P FIFO-B15 mSHFT et CHECK_16 91 BUF  FruLis mSHFT et mSHFT ) st
> BUF > BUE
Fi1
DVCENB CHECK_16 CHECK_16 CHECK_16
mPREK2 ook TDOLTDO_FIFO-C g
LID_ ERR[3] BUFA, o o) parncecti Ol rATUS[150] w22 bycens m 2 pvcens =2 pvcens
P — . ' m2RCKZ ik 100LTDO_ERA mCRCK2 ek 100l TDO_EREy mCRCK2 ek Dol TDO_ERGy
BTDI . 0 . O . 0
STARTIME_ERR[3:0] UF4FIFOC7-4 B——DI ERA[15:0] ERB[15:0] ERC[15:0]
P _| : Cl7:4] mSEL2 pis S T ATUS|[15:0] ——— T ATUS[15:0] —— T ATUS[15:0]
RST BTDI BTDI BTDI
» ENDWAIT_ERR[3:0] UF4FIFO—C[11:8] RST B 1Dl L e L] B = DI
OF4 mSHET  sper IisRESL_ZI_ ISEL2 HSRESL'ZI' SEL2 HSRESI‘;?I' SEL2
p ENDBUSY_ERR[3:0] FIFO-C[15:12] B> RsT B> RST B RST
' . SHIFT | qier SHIFT | oier mSHFT | ey
LIN_STAT[9:0] CODE[9:0] CHECK 16 ) = 29 = m
- C-code History age
F20 BXN_REG CHECK_16
DVCENB w30 READ
DRCK2
m 2R bhrelk TDOLTDO_C-CODE aE F29 LOAD . = F32 OVCENE
CCODE[15:0 DRCK2 TDO_BXOREE T I F E B I TI’ D| I DRCK2
BEGIN-C-ERR RS TATUS[15:0] m - -~ DRCLK DO Ogg € C —Ca —_ g Sab € B DRCLK DO TPO_BRD 1Dy
i- mUPPATE | yppATE BOARD_ID[15:0]
ccopero | mBTR _irp | BX_LIM[L1:0] FDC S T ATUS[15:0]
P 8F ccopeuL I%SELZ @ B0 |1p STATUS[LL.0]~ em—m— TOGGLE_CAL_DISABLE o [CFEB_CAL DISABLE @ B0 Lo
BUF 2l SEL2 % SEL2
END-C-ERR sHiET ot BOR | SEL2 F31 B ST SEL2
2 sHET " [RsT o e B RST
CLR
mwxmirzo] BYF4ccopepsiz) mSHFT | shFT 2R mSHET | sher
[TITLE BY PARENT PAGE PROJECT
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1

INRD Sync Err

INSING_ERR_UPD[3:0]

.IN SING

INRD Single®_ " *
Error

RST
CHECK_16

LLLREN[3:0]

F27_pvcens
DRCK2

B———DRCLK

WARN_MONJ15:0 STATUS[15:0]

P
= BTDI ol

.%SELZ
B———RST

mSHET st

00 TDO_WAR ﬁ

INSING[3:0]

.IN SYNC
w CLK |

40R2

LLLREN[3:0]

——

InNRD Critical ®_ |

IN_CRIT

LLLREN[3:0]

40R2

RST

FDC FDC
CHECK_15 CHECK_15 mF33 |, F33+1 | oLF33+2 g
F25
DVCENB F26
DVCENB CLK40 CLK40
DRCK2
LDMBLlVEI[HDRCLK Tpo TDO_DMBLIVE g m PROK2 o0 150 _TDO_PDMBLIVE .57 R .37 ¢ r
. , PDMBLIVE[14:0 " mRST mRST  —
B_STATUS[M.O] PASTATUS[M:O]
mE™P BTty F33+1 FDC
s SR e, Faaro wmELL | oLYME_L1A
B———RsST -
SHIFT L SHET SHIFT RST AND2B1
= W= SHFT g CLK40 |
CCF,‘){JI eEElzG RST T
[
INV4 WCGE2FQ
QUI50I MAXDELAY=2.3NS OR15 . INV4A \WecESER N
made 1.6ns WCGE2F[3:0] WCGE2F[3:0]
TNM=FIFOWC
UPCNTO
CECNTO B CC16CEU G F1WCI15 D WCGE2F1
MAXDELAY=0.6NS CE CEO
I& c TC Q[15:0]|  MAXDELAY=2.3NS OR15
made Jp2n: 3
RST_FOWC =
=4 INFIFO Shadow Counters
UPCNTL |
INTIME_ERR_UPDJ[3:0] cecnTt CCI6CEU_ G ruwcps: WCGE2F2,
MAXDELAY=0.6NS FOLK CE CEO -
B—)c T Q15:0][ " MAXDELAY=2.3NS OR15
RST RST F1WC made 1.9ns
TNM=FIFOWC
IN_TIMEOUT
L ce UPCNT2
UPCNT2 OR2B1 B———uwr
: m CLK | CECNT2 CC16CEU_G WCGE2F3
n Imeout R i
RST B—pc e Q[15:0]] MAXDELAY=2.3NS OR15
LLLREN[3:0] RST made 1.1ns

F2wcC TNM=FIFOWC

UPCNT3 .
ceents " ﬁFOV"C[E'o] > WCGESFOg
D MAXDELAY=0.6NS CcE CEO
= FCLK c Tc AND20R14
RST CLR

F1WC[15:0] D WCGESF1

AND20R14

F2WC[15:0] D WCGESF2

AND20R14

F3WC[15:0] D WCGESF3

AND20R14

RST_F3WC

OR2B1

JD[17:0]

SEL1
SEL2
SHIFT
UPDATE

BTDI
TDO1
TDO2
ANY_CMD

DRCK1
DRCK2
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Use DMB_RD to determine which FIBER we're currently reading moUTis

E-C-ERR b 0 END-C-ERR u
. OuUT14
DMBDAVI3:0] Page 27 Page 38 IW ) CTESTO cE
DMB_RDI[3:0] SR4E_ONE T2 e
0 w0 FDCE
Transition on E-code+2: g FOE_RENO ) &I ouTay  ANDee2 ST ‘ ¢
. JAND3COML Enabled on E-code+lDMB END .W .BAD C-CODE | Q E-C-ERR u
DMBDAV[7:4] DMB_RD[14:0 DVB DAY SHIFT DAV | Mchanges on DMB_END l.ouT CTESTL mEND-C-CODE|
. — A CLK
DMB_RDI[7:4] g e == E-code+1 ™ °° =——c | Goto
Transition on E-code+2: g FOE_REN1 ouTay ANDeE2 .%FDJCE Monltor’)
DMBDAV[11:8] 4ANDICOML Timed to EndC-code-1"M" | '
: AATransitions on E-code+1/EndC-code; stable at A/9-code or EndC-code? oUT46 CTEST2 BAD C-CODE |, o[ BCERR g
DMB_RD[11:8] FD15CE mouT4s WOADFDAV_ |
. OouT44 CLK
FOE REN2 LDMB‘_RD-[14.0-] - ACNMBZ e - -
DMBDAV[15:12] 4AND3COM1 AMABeginning Timed to STAGE4==L5REN mouTes '—‘—FdRST BOE cE
- AMAGood up to & including E-code @STAGE2 pouTe2 | CTEST3 - iR
.OUT61 a ) .—t D Q——=="n
FOE REN3 OUT60 CE
--->> guar%rgz%dEready by 9-code @Stage3==L4RFT:l\E),4oétEen ready by S!agel (oxvs@oner) K e
. CLR
AMAEQE Transition on EndC-code DMBDAV]3:0] DMBLIVE[3:0] FD15CE mRST
FOE_RENO D FDAVO ] D FDAVO LDMBLIVE[14:0]
LREN TRUE = DMBDAV([15:0] e
DOFW+1 S ‘ DMBDAV[14:0]
OEFOK -
= FOE_REN1 anp4

DMBDAV[7:4] PDMBLIVE[14:0]

LREN_TRUE
C-CODE1

DOFW+1 mLD_FDAV1 mLD_FDAVL
m OEFOK | synched w/GoodDat mCK e mCLK Lo e
FOE_REN2 anp4 CLR CLR
.m FD ™ RST_EOE ™ RST_EO
DOFW+1 C-CODE2 o | LOADFDAV+1 FDA4CE
e OUT[35:32] DMBDAV[11:8] DMBLIVE[11:8] FDCE
m OEFOK | OE HD R ol 1ST_OE HDR_DONE
FOE REN3 AnDa .LD FDAV2 .LD FDAV2
= CLK CLK cE
LREN_TRUE c.copEs == | mCLK L
DOFW+1 RST EOE CLR
= mRSTEE ] RST
OEFOK FDACE A I COMP16

LDMBLIVE[15:0]

AND4

DMBDAV[15:12]

LDMBLIVE15 A[15:0]

ol

LDMBLIVE[14:0] DMBLIVE_OK

Q————#
PDMBLIVE[15:0]

Stop READ cycle on DCC Near Full e

How to "not stop” in case we only have one word left to read? Not possible to do well owsuve ok . oweveor [, |omeLIvE ERR

FDSE DMBLIVE_ERR Einv CHK FIBERS P

m RST_STOP
DAQ_WAIT CCI10CE CLK N
FDONE - mRAQ_WAIT {>O EXT_STOP o ° ° LEXT STOP o ED15CE B CLR
NAND2B1 -% CE CEO .LEXT STOP .INV .DAQ WAIT CE LDMB_RD[14Z0] ] RST_BOE

CLK WAITCNT1023 CLK

B——)c TC B—)c
LEXT STOP ST WAITCNT CLR mRST \ 7\ RsTstop g oK AABeginning Timed to STAGES==L6REN
RST goDATA [/ e AMAGood up to & including E-code+1 @STAGE2
OR2 OR3B1
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A C
FD4CE
FIFODAV[3:0] LFIFODAV([3:0] FDC FD
ﬁmm Q[m_ LoopLw | | o] LLsoonLw mt1A ERROR o [L2L1A ERRORY
§ }7 CE
@ CLK
¢ ar .CL c » CLK c
mRST CLR
FD .RST—I FD
m LCTDATA_EXISTS| | o|_LCTDAT EXISTSg RsT_EOEFD16PE Gpes to STAGE2! gRX_ERROR o |LRX_ERRO|
LDMBDAV[15:0] "Stage 3"
mCLK Lo mCLK |
- LDMBDAV[14:0] =)
@ NEXT_FIFO| | o |_LNEXT FIFO g mSPWD_ERRQR 0 Lfmmﬁigf
FDC Stage
LSS @ LREN TRUE |, o | LLREN TRUE g mE e
SR16CE D
FD mCK LGOLDDAT |
mSP3ANY | o LSP3_ANY g RSt CLR ool RECENTDAT[15:0] RECENTDATA mCOOD_FW |, o | LGOODFY
= DAQ_WAIT DAQ_WAIT '
CLK . | {RVO CLK CE orieeus FDCE FDCE HCLK c
L B——)c
asr LR mDATA RDY | | o |_BYPASS EUSH o o [L1A BYPASSy =)
SR4CE mtlAFAKE | CE MOREDATA
CLK40 CLK40 LMOREDAT.
.LUSY sLI Qo HBUSYH' L1A_BYPAS: e CLR I CLR i ¢ 4/*
o | BUSY2g v BYPASS_RS m RST_EOE CLK
Cc
g e o2 |_BUSY+3 %VO BUSY+3g - D ]
B———pc @B : . - _ L1A_MT L1A MT+1
st Event START timeout 3.2usec: 128=1000/0000=0x80. o ™ onE NoT T FDCE
FD Calibration START timeout 7.2usec: 288=0x0120. goixao |, mblA FAKE |\ STUCK BUFF |, o| STUCK_DAT.
GOLDDAT LGOLDDAT LGOLDDA] CB16CR5ns clock period here BUSY BUSY+3
| Q pe . [ e
W ST_CNT[15:0] ONE R START CLK40
1A MT O Q[15:0] EDC || Di/ | B——pc
mCLK L L1A FAKE SOME RDY STARTIME CE . ceo ANDSB3 RST CLR
FDRENOT_RDY BUSY mCLK40 STARTIME |, o | START_TIMEOUT AL E—
BYPASS_PUS A%DZ Later include another 16-bit FIFO for Trig/Evt Type?
LA USE_L1A o 2 L1A PU H. .RST STARTIME RS CLK40 RST AF16B255BRAM_AFAE_RPM
TEXT STOP Z / = )c CLR B——AnNT ALMOST_EMPTY——
OR2 STARTIME_RS .LRD CcLK AwmosT_puLl—E1AAF ANDZ81
.CLK4O c OR3B1 -—‘ L1A POP - - AND2B1
L1A PUSH R W————RDEN EMPTY]
RST LIPUSH_RST LHC BXN cycles from 0 to 3563 C S LCUR WA ruuLLAFE
L1A_PUSH
—_ . —_ —_ | : .
Set o BX=0 one cycle after BX LIM: 3563=1101/1110/1011=0xDEB, Lexniso) | povtisor—mg SBXN[15:0]
16BITO1 CB16CTE FD16CE -l — P SBXN[11:0]
' . . z LBXN14 -
mEC SET |, ° Migngb\i ons BLOAD[15:0] |p[15:0] BX[15:0] m— D[15:0] s BXN[15:0] é: Cos
o]
CLKAO o) Z, | LBXRINDRDESE= DIN[15:0] WR_EN WR_CLK RD_EN RD_CLK AINIT DOUT([15:0] FULL EMPTY ALMOST_FULL ALMOST_EMPTY
= e ar Y mCLK40 | 5
= RST § }7 CE CEO RST
ZERO. BX axz FoC c COMP12 wRsT__ FDP gt FDP .
BCO D MAXDE ALL0] g“ o PRE o 5 PRE o DO RS FDCE
i &I | DORSg L1A_F b o[ L1A FF
@ CLKao | co | ZERO_BXNg cLkao cLkao m T - n
BC_ClLl oR BX_LIM[1L:0 =0 ") CLK
RST BX CLR S B[11:0] Bc CLR
. _ DO_RST
SPS BXN cycle from 0 to 923: CLR after 923=0x39B. e
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c T D

LFOKI3:0 Access FIBEROK from JTAG as a fiber check.
Ay FD4CE ---> RESET required after fiber status change for now. .

INVA WT(3:0] SARIERY Change in FIBEROK is BAD! Set error code.
...notify FMM and maybe set STATUS bit, but
...data is OK until FIFO read time-out occurs.

...but how to know WHEN the bad-data comes o
---> timeout will probably occur for that event

MT[3:0]

SR8CE

b ° RST COMPLETE

ENDRST

LT2FO0

FDACE Lroro 600 FDCE

LT2F1
FIBEROK[S:O] LFOK[S:O] : LFOK1 )O T2F2__ N ol ALL_RDY-1 ALL RDY gy
’ : Go2 P Q
END_RST-7 cE LT2F3 N LFOK2 IN_RDY cE
Go3
AND4

CLK
NAND2

B——c
RST

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

FDC LT2F[3:0] INV4 GE2F[3:0]
.START TIMEOUT o o LSTART TIMEO[H
END_TIMEOUT,
" " e LFOK[3:0]
_ ST TT2F[3:0] NRDY([3:0] NOTRDY[3:0]
MASK fiber on Start/End TIMEOUT? Kill it in LFOK... FDC
LFOK[3:0] DM o o|_onE RoYg
___ IFD4 FDACE  CoAF30] o
PAFIN[3:0] PAF[3:0] INV4 paF[3:0] ; > > PAF_ERR| o[ PAF_ERROR, e
OR4_BUS CLK .RST—I
IL RST ¢ CLR
—aelSERY FDACE FDCE
FFUL[3:0] FF_ERR . o FF ERROB. ONE_RDY LSTART DTLI\QEOU DATA_READY,
OR4_BUS CLK CE ALLROY OR2
CLK N ™ c AND2
B RST CLR ONE _RDY NOT READY.
.—‘ : ALL_RDY g > .
THE OHIO STATE UNIVERSITY ™ Input FPGAs Available for DDU Control PIrRG T 3 PROJECT D7U8D5 c
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FOK3
: LFOK3

XOR2

FOK2
: LFOK2

XOR2

FOK1
FCHK1
LFOK1

XOR2

FOKO
: LFOKO

XOR2

FCHK3

FIBER_CHG

OR4

RST

CLR

FIBER_CHANGE

RST FC
RST_COMPLET

OR2B1

FERR[3:0]
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4 3 ‘ 2 ‘ 1

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

RRR e Q[71.0]
D[7:0] I Q[7:0]

¢ o - - -

All "QS" nibbles synched to rising edge of CLK

D[15:8] o0 e Q[15:8] QS[71:0]

e | Q[51:44]

. oo Q[71:36] 836 QS[71:36]
D[23:16] o Q[23:16]

B P[7:0]]
e | FD36CE
D350l a0

CE

CLR

Q[67:60]

FDDRA4CE
Q[35:32]

Q[71:68]

CLKA -- DIN[35:0] -- CLKV -- Q[35:0] DIN[71:36] -- CLKA -- Q[71:36] QS[35:0]
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Title: VIRTEX Family IFDDR36C Macro, LVCMOS33

Comment ts: 36-Bit DDR Input Flip-Flop with asynchronus clear J R G
Date 10th December 2003 \Ver: 1
Sheet Size: B Rev: A




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

g IFDDRCPE_33

PRE
Do o Qo
CcE Q1 Q0
co
c1
CLR
0
&I P%—
PRE
D1 o Qo
CcE Q1 QL
@ CO
@ C1
CLR
T
"_O—FFDDR”}% PE
PRE
D2 o Qo
(Y CE QL Q2
[ co
@ C1
CLR
2
g, IFDDRC PE_
PRE
D3 o Qo
D[310] [ CcE Q1 s
@ CO
@ C1
CLR
B ' Q[3:0]
c
NV
Be
mCLR
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4 2, IFDDRCPE_33 1
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CE Qo
Co
C1
CLR
g IFDDRCPE
7 P
ol }—‘
PRE
D1 b
CE QL
o)
C1
CLR
E
® o IFDDRCP
ol }—‘
PRE
D2 o
CE Q2
o)
C1
CLR
E
® o IFDDRCP
ol }—‘
PRE
D3 o
CE Q3
Co
C1
CLR
3
® - FDDRCPE
) P
ol }—‘
PRE
D4 o
CE Q4
Co
C1
CLR
4
® o FDDRCPE
) P
ol }—‘
PRE
D5 o
CE Q5
co
C1
CLR
5
® o FDDRCPE
) P
ol }—‘
PRE
D6 o
CE Q6
co
C1
D[7:0] ar
¢z IFDDRCP
o }—4I;
b7 PRE
D Title: VIRTEX Family IFDDRSCE Macro, LVCMOS33
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AND2B1

e}

RLOC=X0Y2
1

Cl

RLOC=X0Y1

RLOC=X0Y1

RLOC=X0Y0

RLOC=X0Y0

& XLINX  9re

Title: FAST10B1
|Comments: Custom Fast, Complex Logic for DDU, use 4 MUXCY as OR, 1 as AND
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Pate: 15th October 2003 er: 1
[Sheet Size: B Rev: A

Page 7

>




10BUS[3:0] Q[3:0]
10BUSO
10BUS1

10BUS3

10BUSO 10BUS3

11BUSO 11BUS3

11BUS[3:0]

11BUSO
11BUS1
11BUS2
11BUS3

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

10BUS1

11BUS1

10BUS2

11BUS2

[TITLE PARENT PAGE 3 [PROJECT

THE OHIO STATE UNIVERSITY 4-bit MUX for 2 4-bit Inputs, w/Enable, invert selected DIN "IRG D785C
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic bATE - FILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 5-24-2005_14:02 MUX2_4B_INV .1 8




AND2B2

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

XOR2
— 14
10

B oo

B

B2 —n

RLOC=X0Y0
Title: VIRTEX Family SOP3B2XOR Macro

IComments: SOP3B2XOR Gate J R G
Date: 11th December 2003 er: 1
[Sheet Size: A Rev: A




ORCOM
|

INTO

ANDCOM
|

INT1

INT2

NN

20RMORE

INT3

INT4

INTS

AND3
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D[14:0]

T[14:0]
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COMMON

150R2COM

P
U u
L P
A0 t
Do O
[
AL BUFT
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[
A2 BUFT
D2 >
A3 BUFT
D3
[
A4 BUFT
D4
[
A5 BUFT
D5 >
A6 BUFT
D6
[
A7 BUFT
D7
Lgurr
A8
C
D8
[
A9 BUFT
D9
[
AL0 BUFT
D10
[
ALl BUFT
D11 —
[
AL2 BUFT
D12 >
AL3 BUFT
D13
[
Ald BUFT
D14
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B
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Title:  VIRTEX Family 15-BufTOR Macro
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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 C

CTRLO LGOODDAT n
Only the lowest 12-bits of every 16 go into the Special Word Decode (un-reverse these!) a7 LRWNODE g
D|N[63 CTRL2 LVB12 n
FD16CE DOUT[63:0] CTRLS BUF LVB13
DIN[15:0] DOUT[15:Q vee > e ™
CTRLIN[15:0] N.L. 13,14 CTRLA u
m GOODDAT o CTRLS BUF LVB15 g
@ CLK ° R CTRLIN[9:0] CTRLG BUF LDO_HDR g
g RST_DOUT o T ctruno],  GOODDATg CTRL8 :E: LDONE o
BUF CLK c
DIN[31:16] [CTRLING VB15 o g RST
ctrune [NBYF DO_HDR -
c crruny [NBUF WCEN g
CTRLINY !&JF DVRX_SPWD ERR. RST
¢ CTRLIN10 < KILL_ALCT - :STATh RST_EOE -
DIN[47:32] . ctruni1 [<BYF KILL_TMB - OETRAIL+1
crruniz [NBYF KILL_CFEB - OR3
CTRLIN12 BUFT|ME ouT .
crrunis [NBYFLFIFODONE -
* DOUTI14:0lcFER CRC Word
DIN[63:48] : DouTiZal TMI\%%S[TQY%/]C})-
Note: GOODDAT == GOLDDAT here!
INISL:0L - Reverse bits forWalgorithm ” - S ContrOI Blt LISt
IN[12:0] FD13CE B012] B[14:25] 0: Gold Data (this FIFO has REN, OE, notMT, LFOK
e ' . v B B[27:38] 1: DMB First Word Mode
ok [g B[40:51] 2: Latched Voted Special Bit {2 or more out of 4}
m RST 805 . 3: Latched Voted Special Bit 13 or more out of 4}
N5 FD13CE | - FDRE 4: Latched Voted Special Bit 14 or more out of 4}
ou20  quzg) s 14 DVRX_SPWD_ER . .| owerx spwo erg 51 Latched Voted Special Bit B or more out of 4}
- - 6: Do Header Mode (Header to Output)
¢ CLR B37 8i2 HCLK Cc
: i 7: Word Count Enable (DDU Header, DMB FIFO Dat
B10 .NEW CFEB N
IN[38:26] FD13CE _ L 8: End of Event (DONE--->OETrail)
FD13CE T
IN[51:39] S : ™ :Z
I CE e B2 B1
&~ B[51:0]
THE OHIO STATE UNIVERSITY "™ Stage 2 Logic: WC/CRC Accumulators IR 2 frodeet D785C
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A [ B [ c D

FDC FDC
} W o o[LcoODDAT-Ay, WLFIFODONE |, o | —SWITCH FIFO a=ST FDP  grsT FDP
%LT) AND2B1 LK . LK . @FW_MODE \RSTTW:T\ lsNTEVTVRF:DFgN .RST\E'T\ NEW DMB |, PRE | LNEW DMB| =~ PRE | L2NEW DMBg
?‘ = CLR RST BOE CLR = START L/ L2ND TRAIL DMBEND
§‘ [ LS — mRerBOE 7 rsT O RST  mm OR3 mCK Lo mClK L
1 LWC "26" needs to be ONE, so set LWC_LD on "ZW EDEFAULT RST_DOUT ]
g Th|s counts # words latched into STAGE2. DMBEND=DMB_END
g/ Lwepzg)  WIRC-TRALDONE How error words are handled here Stop CRC_Accum if VB15/LVB15 are set.
e Lwca 29" cre worn e Lo " LDLllse GOODDAT-A = GOODDAT.and.NOT.VB15, etc.
gtWc Lo . [ R mLGOODDAT ZE ¢ LGOODDAT MISSELL\)NENL%; LWC_LD
mOOODAT e el FICE e FDCE e Fhis counts # words latched into STAGE2
B==—c T© T Q LWGCgBIG TOO_BIG NEW_FIFO CB16CE
CLR GOODDAT LWC_TC o Q L ! WC[15:0
mRST_LwC L CLK CE cE ‘ MISS_TRG_TRAIL Qlis: (o9
== AND2 CLK | TRG TRAIL DON?NDZBI TRG_TRAIL_LOST) u \WCEN
= NEW_DMB CLR OR2 u LK
ZND HDR DONE XTRA_2ND_HDR mEEDME ] IR g
LSECOND_HDR @TRG_TRAIL DONE 1, 1 m RST BOE
1ST_HDR_DONEA I)_((‘ID'SE KQFRI?DR FDCE LWC4 24 FDRE FIRST_HD 5 o | 1ST_HDR_DONg
:@D XTRALST ctrL worp | o[ BAD CTRL wQgo®- "~ — > CHECK_CRC-1] o| CHECK CRCg o = % o
. W o mGOODDAT | Check CRC when 25th word is in stagg2« |,
TRG_TRAIL_ERR mCLK o0 mCLK CLR
m-COODDAT, oRs ° s At < n FIRSTDAT_ERR g NEWDMB — 7
.LDODATA \ LOCK_CTRL_WORD IRST—‘ I@/—L‘ .F|RST HDR EégOFDIFI;i-‘II—'DAT FDCE
w520 crewora ] |D: 1st good DoData word S.B. 1st_HDR or DMB_Err ows Hoopata | L\E o [FIRSTDAT ERf
— AND3B1 . ] . STAT_CODE ) CcE
Critical DMB Monitoring Information (Production DMB) UPDATE! meRSTOAT Done | WEK——be
. . - RST_LWC AND4B2
See http://www.physics.ohio-state.edu/~cms/dmb/dmbdatafmt.html SUITCH RO o Mesronr) ) FIRSTOAT BT " FDRE
FIRST o FIRSTDAT DOE
Within each time sample: word100[15:0] = dummy = Ox7FRK ----\What about SCA Over-Wftitten Event error’) " f o ¢
word97[14:0] = CRC15result - >> *DDU Compare* 1T HOR DONEY? et S W
LSECOND_HDR 2ND_HDR_1ST,
m=S=COND DR, [2H0 HDR 15Ty .M/_DMB—t
N oonrn | )ommn | to ERB only? FDCE
LGOODDAT -L c ;E;OHDDRR DODA o Q LDODATA n
word98[9] = CFEB L1A_FIFO_Fullerror - >> *xDDU Errort *** mRST_BOE 7 I
B————7)cC
_____ >> ***DDU Warning*** LSECOND HD FDCE CLR
- ? o o|:2ND_HDR_DONg FDRE mRST_BOE
cE L1ST TRAI o 1ST_TR_DONE
Header7[11:7] = CFEB_Multi-Overlap[5:1] = Garbage Event ----- >> #kDDU Errore** NEW_DMB °F mClK e aro2
Trailer6,7,8[11:0] = DMB End/Start Timeout error, 3 repeats ----- >> xRk DDU Error*** NEW DMB :
Header5 = TMB/ALCT DAV bits, 3repeats - >> **DDU Control** FDCE 1ST TR DONE A0
Header1,5[4:0] = CFEB_DAV[CFEB5:1], 2 repeats m STAT_CODE . o s womo |, o BAD_Fw g 'Mjw.
Header1[9:5] = CFEB_CLCT[CFEB5:1], 1repeat/ >> *DDU Compare Together* |~ e
L1AN[23:0] = HDR3[11:0],HDR2[11:0] @~ = >> *DDU Compare* :pr MODE LooK_Fw e G XTRA 1ST TR BAD TRAIL
----- >> *DDU Compare* mBAD_FW mRST-BOE 7 :@—'
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FD15CE Verifies that the 3rd-to-last GoodData word from each FIFO TFIRSTDATERR FDCE
DOUT[14:0] D[14:0] is a CRC Check and the checkis OK | | This is &T AGE4 Function!  g®ADCTRLWORD LIE R L[LOST_IN_EVENT
mCOMP_CRC e COMP16 mCERE-END_ERR I% ’ TBAD_FW e
m CLK ¢ . . AL50] LOMB CRC ER CRC_ERROR a R 0 CRC_ERQ OR3 mCLK ¢
LNEW_DMB . € *~Deadline is D B.Fét‘g N ~ADeadline is OEtrail-1 mRSTEE U
£ i OR4B1 == END+2
Biis) AMATimed to DMBEND-1 gRST_BOE - - El\c/:lcl?de e . ) .| LOST_IN_DATA
CRC[14:0] " CLK'L -
mCOMP_CRC o« ] . ) FD e
m CLK . This CFEB CRC result is a STAGE3 Function!! geowr_cre [, o|_comp_cre+g 1S
LNEW DMB_——— W_ [ID: Watch for mis—sequenced C@nth%]L words
- L GOODDAT-A - mCK Le
MAtimed to E-code+2/DMBEND+1 D2 Matimed to E-code-1 coce set DMBeIT Fpce  wERSTHDR o FRSTOR | | teRsToATER
v FIRST_DAT
] LERROR WORD4 | [ SCA OVF [/ o[LSCA OVFL, 'TCCE
CFEB/DMB Comparisons and Error Chécks _." - b; g G
° ar cR FDCE
& i—= . m LSS T page 13w -5 LGOODDAT morRLwoRD |, o[ TBADCTRLWORD g
g/ 8 CHECK_CRC 51:0] NEXTCRC[14:0] w2 R G
g! 8 EUFTlS CRCIN[14:0] FD15CE CRC[14:0] EXTCRC[14:0]— — aRST ‘ FDCE
g: 18 NEXTCRC[14:01? ] B = CRC[14:0] LGOODDAT e o 1AL
Q' 9}
2, 2 TRG_TRAIL_DONE CRC ACCUM CLK —RST M ce
g 's LGOODDAT-A RST_LWC, = ¢ o AND2 B0 e
> AND2 ] [ LNEW_DMB .RST EOE
r8eompare CFEB word 25 to this CRCMA» : .
Load Zero on CRC when LWC loads ONE p Latched Voted Special Bit Decode
; i i = Dat+1
CFEB CRC Checks Done for this FIFO? Last non-control word S.B. CRC Timed with LgoodData=GoodDa
check. Verify that multiple of 8 /16 CRC Checks are done if CFEB data present. d-code, LVBllzzl: TI\C/I:B
CB16CE crC_ENTo ==0: ALCT
CRC_CNT[15:0 LVB15 LVB15
COMP CRC meiliES) GRC _CNT_I6A CRC_CNT_160 .—C.L\/Bl4 SLVBl4 | C
" lce cEo [— e s LVB13 ) LONE WOREL LVB13 > STAT CODE.
e ¢ e CRCG A.N[élB:lEB DATA_PRESENT mlVB12 ] LVB12
LNEW_DMB ot Re LVB15 LVB15
g NEWDMB T CRC G CRC CNT 160 .DMBEND CRC CNT ER = VBl AND4B3 9 = VBl AND4B2 D
FDCE A2 HoRC ONT 80K RC_CNI_OK 3 . m e FIRST_HDR m LTRG_TRAIL
@TRG_TRAIL_DONE | | o |_CFEB DATA PRESENT - o mSCA OVFL W > u .W ) u
» N . AND4B2 = o
.LGOC():DLEATA cE .DMBEND CRC_END ERE CRC ONT 8A t|med to E_Code+1/DMBENDI\ N LVB15  jmosss LVB15 jpes:
L B CRC_CNT_80K ® VB13 ® VB4 E
AND3B1 CRC_CNT_8B B LSECOND HD | e L2ND_TRAIL
w LNEWDME T o glvls | ) -SECONDHDR =53 | ) L2ND TRALG
LVB12 m LVB12 | E-code+1/DMBENDM
M D Q CRC_END_OK LVB15 anpss2 LVB15 anpss:
m-GOODDATA | . timed to E-code+1/DMBEND/™\ " VB12 BLERROR WOR : LVB14 L1ST TRAIL
e |The last LGoodDat-A from each DMB' (jUSt before DMBEND) should LVB13 D—R u LVB13 D—I
LNEW_DMB be a CheckCRC unless there was no CFEB data. g lVB14 g LVB12
AMAE-cade+?  Otherwise set CRC_Error. ANDABL AnDs
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A I B I c [
P— . %
Need to deserialize b13 in 1st sample for *EACH CFEB* and compare to Hdr2d!
FDCE bOUTLS SR8CE
DOUT13 D13 SET |, LD13 SET, l@w wu )
2o v e |, cren o1 < oo mECT_SAMPLE_PHASE[0:7]
CLK SR -
e Lwca m>oUTs tOLCTTME - ce Encode to 3 bits + Phase (0), compare to Hdr2d[11-8], can be +/- 1?
= 8-STRIPS-DONE CLK
New cres 7| gwes ) )—SEES e T hat if 2 LCT t (overlap)? Encode the | bit or SKIP IT
. . «= Then what i S are se gover aB). ncode the lowest bit or .
or2 NEW_CFEB LCT_SAMPLE_PHAS
PHASE3
ON for CFEB LWC = 2,3,5,6,8,9,11,12,14,15,17,18,20,21,23,24: punses ) —CrEBLCT SNNC
Set/Reset at LWC = 25 or LVB15 TRG TRAIL DONE PHASE?
IM‘PE LW LD PE FDCE LGOODDAT-A R
u : CFEB_B13 PHASE2
THIRDO o PFE g THIRD2 o g THIRDL b 0 THIRDO PHASE3 CFEB LT SYNG
mCGOODDAT-A | mCOODDAT-A | mCOODDAT-A | mLST-SAMPLE-DONE PHASE6
.CLK c .CLK c .CLK c AND4B1 PHASE7
CLR
FDCE LWC_LD PHASE4®
.—‘
CHECK_CRC 1ST-SAMPLE-DONE, PHASES
I—t D Q1 FDCE 1ST-SAMPLE-DONE CFEB_LCT_SYNC
LWC = 25 - bOUTLS = 8-CFEB-SAMPLES PHASES
.CLK c .m ° ¢ AND2B1 PHASE7
CLR B——————ce
whEW CFEE ] e R 16-CFEB-SAMPLE! CFEB_LCT_SYNCQ CFEB_LCT_SYNC[3:0]
CB4CE @ E-CFEB-SAMPLES  _\ew cres m!ST-SAMPLE-DONE CBACE
@ CRC-CNTO B Ff)NDZE CFEB_CNT[S:O] FD LNEW_DMB
o CRC-CNTL \ END8CFEB-1 QI3:0] ) LNEW CFEB.
o END_CFEB-1| o END CFEB | ol mEND CFEB | o LEND CFEB
Q2 @SAMPLE CNT | mCLk . +c|__CFEB CNT ovrlg or2
Q3 [———FEAE—( oz mCLK cLR mCLK
CEO | — 16.CFEB-SAMPLES " ‘ w m LNEW _DME ] ¢
| — NEW_CFEB
re = , COMP4
CLR ICRC-CNTO .
W mCRCoNTL _END16CFEB- CFEB_LCT_SYNC(3:0] .
o2 ICRC.CNTZ £ [-SYNC+OMATCH 5 > OVLP_LOOP FOCE LOVLP
ICRC-CNT3 . D Q
DMB_LCT_SYNCI[3:0 DOUT14
ANDS = = [ ] B130] p— .LGOOCIID_iAT-A ce
TRG_TRAIL_DONE-2* ‘¢ ar
COMP4 PREP_CFEB
May need a programmable offset... z,  Abps sus CEEELCISICEO B
FD4CE °
DOUT([59:56] | DMB_LCT_SYNC[3:0] co |_SYNCH+IMATCH j_\/o DMB_CFEB_SYNCERR
@-SECOND HCI?I_RK . .
[~ LS TRG_TRAIL_DONE
LNEW_DMB o :MDMD
COMP4 AND2B1
2 FDCE
o FDCE
DMB_LCT_SYNCI3:0] SYNC-1IMATCH o o | GOOD_CFEB SAMPLE
ABIT F oo m&-STRIPS-DONE| mCLK .
= 4B-FIFTEEN[3:0] . NEW CEFB .CLK c ;. LNEW DMB CLR
2 W u DMB_CFEB_SYNC_ERR
oR2 known for DDUtr-1
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A [ B c I D

SR8CLE

SLI

D[7:0] CB4CE

e & Crit errs have one extra clock delay!
GOOD_CFEB_CNTDOGOOD_CFEB_CNT FDCE

(cEEB TNTIEO)

DMB_CFEBDAV[4:0]

EQ

[}
Z,||DMB_CFEBDAVS X o CFEB_CNT_ERR
g‘\ OMB_CFEBDAVS SHFT_CFEBDAV(T:0] CPEBDAV.CNTISOl Bl3:0] L2ND_TRAIL GOOD_DMB_CHK |, ®"MAKnown for E-codle
Z.||_DMB CFEBDAV? Q7] = SHET CREBDAVS LGOOD_1ST_HDR CLK CcE se Jt S }[ N G err
@LSECOND_HDR | AND2 = © ar )
aL1ST_TRAIL, o LNEW_DMB set CRITerrt
> mCLK C: ZRARH xL1A: should Really never happen!
CLR CRC_OK CFEBFULO voTes | known for E-code
m LNEW_DMB I SR4RE 32 LCTXL1A: should never happengHECK e FD B su ® reroLs B0 CREB L1A FULL
. CFEB LIAFULL g
aCRC_OK | | o CFEBAFULO. [ VOTES | known for E-code WPl "WSlE— ¢ ot crearuL o (CPEBFUS oy VOTE
CHECK_CRC FD o [CFEBAFULL |30 yoTE CFEBLAAFUL g W e o Q o |1 @ B2
LGOODDAT-A CE CFEBAFUL-lI:> CE_CFEBAFUL CFEBAFUL2 B2 B——pc B
" e <« FMMwarn latem® BCK e T
m OO0 — ok L G Page 41 pELEE—TT FMMerror later?
| . .
i e comps Memcres) -cresusmy SRaREg et SN G ervoting this fails for Overlap case...
EDCE DOUTI[43:38] CFEB_L1A[5:0] s aCRC_OK | oo [CEEBLIERO | [ VOTES known for E-code  try 2 event error check?
COMP CRC 1ST-COMP-DONE o1 | CFEBLIERL g1 VOTE— pEFEB L1A ERR lo
.M%D o IST-COMP-DONG W=7 cq | DDU_CFEB_MATCH DBU_CFEB MATCH | o2 | CFEBLIER2 ,—fg) set CRIT@TTO(SyHC)
CE B——)c cR LlAN[SO] COMP_CRC+1 .& c 03— DMB_FULL[14:0]
(SIS 3 LNEW_CFE Bis) R —-) - DMB-FULL g
CLR e mRST_CFEB LIER
NEW_CFEB .Anil5BUFTOR OR15
= AAA DMB_WARNJ[14:0
Only check L1A for 1st Sample knlgmquODrDEl-JC%(rjgirlknown for DDUtr-1 D[M:()]Page 11 .
FD15R15E MB WARN 14:0 L2DMB_RD[14:0] INV15 ovs RD[14:0] . o _DMB_WARN_SETg for DM B_Llplpe
FD — - DMB_WARN_FB[14:0 ' FD5CE
) |_FB[14:0]
LGOOD 1ST TR L2DMB_RD[14:0] DOUT[43:39] DDOUT[11:7]

B o

» e DMB-AFUL-0 set DMBwarn, req. CRC  GOODDAT | . DDOUT[LL:8]
. 15SOP3COMB1 CLK

B——)c

Duplicate in INFPGA!
Disabled most DMB checks in FILLed/Offset case

L2DMB_RDI[14.0] CLR_WARN[14:0]
| =

DMB-AFUL-0

- .
gy LLIST TRAL | Clear DMBwarn, req, CRC: Require good DMB CRC for these checks:

15SOP4COM3 -1==E-cod - . .

knBin for E-code ¥ BuE WaR160 = s oy g oot DL T 9 9 Timeout, WARN set, WARN clear ICRSHREERY
o 10 FMM, known for DDUtr-1 DOUT[63:0] | CRC?2-64

H . 63:0

Assume bit-swap is _NOT_needed....  rooce B e .l NDCRC1Lo)
COMP_DCRC . _ DCRCIN[21:0] :0] _ 21:0) DMB-FFUL
LGOODDAT 7;[;1'0] Eg:\;FFCL:EOERR R R known for DDUtr-2

RST

take no action

Pa e 14 AND2B1
RST _ J FDRE Reset at Ecode+
Compare 2nd DMB Trail tgct)rM%Z%RC""" o DCRC ERR | o|LDMB_CRC_ERRQ
. . . v mCOMP_DCRC | ~MAKnown for E-code+1 FDC
Load DCRC with ZERO on DMB 2nd Trail* SIDTANI 22 NP cLK = LOND_ TRAIL . COMP.DCRC COMP DCRC
DOUT[42:32BUF11 pDAT[10:0] | DCRC[0:21] DCRC OK C s = Lsor ° o [EHEEEEE
— £Q — g LNEW DMB
DOUT[58:48BUF11pDAT[21:11]] DCRC[21:0] . . e
S50 =R eler) ~Macompare when 2nd DMB Trail is received™™ [ °®
gRST BOE 7
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Check for Problems in f)MB header/trailer & set DMBerr register C
FD15CE FD15CE

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

SUM_ERR_UPD[14:0]

L2DMB_RD[14:0]
DI40]  giz0)

i == ANN inni i —— 9 M \Beginning Timed to STAGE5==L6REN, Good up to & including E-code+1 @STAGE2
Timed to STAGE3==L4REN g }7 ""Beginning Timed to STAGE4==L5REN & cE ginning SUM-DMB-EI%R-O 9

MGood up to & including E-code @STAGE2  m-CLK ¢ . known for E-code+1
Page 42 S 3 RST CLR Dlsablegdgx:@\ SUM DM ERR
pouT1o | VOTE3P tage S EDCE_—

roisce Put in DDU Tr
LSUM_ERR[14:0]

B
TRG_TRAIL_ERR
=
B oouts B vore VDAV-LCT-ERR | o LVDAV-LCT-ERR | | 0 M@ RlITerr . / mCLK
B 5oute B! GOOD_2ND_HDR St 4 St&gES oRa RST
Stage3 w-00TISTHR, (oooy 2CLK | age CLK

pouraeaz O D £ e o oo | isUMERISO— ows cRT err,

: DMB_CFEBDAV[4:0] OMP5 gRST_DAVLCT LNEW_DMB AAE. — == n

DMB, CFEBSI0 D — E-code+2==DDUtr-1==Stage6? CHECK

gCOOD_1ST HDR | DMB_MOVLP[4:0. Al40) ~~~Remove SInkWtEn*® moMB_CFEB_SYNC_ERR

mCK e DMB_DAV-LCT_MATCH -2 Known for E-code+1-->>>g LDMB CRC ERR__| oy for DDULr-2==E-code+1

cLr £Q . SUM-DMB-ERR-1
mNEW DMB EN_DAVLCT Staged: 9-code+2 v set DMBerrFocE sef SINGerr
ED5CE Stage3 . VB DAYLCT VISMATSH DMBgDAv LCT_MATCH_ERR FDC — g SCA OVFL DMB R LDMB ERR

DOUT[41:37] DMB_CFEBLCTI[4:0] = DMB_MOVLP4 N\ sumsum |, Q\ LSUM ) b Qg——.AM '
TEGATCE e Stage4 DMB_MOVLP[4:0] JDNMEMCULEISO) DMM CFEB_CNT_ERR ol Held until EOE
B c ED5CE oR3 mCLK mCFEBLLERO = —)c

HCLK c cR DOUT[43:39] DMB_MOVLP[4ZO] DMB L1A TR[7Z COomP8 OR4_BUS ¢ CLR .E_L‘LR

m NEW_DMB A_ — Al7:0] g LNEW DMB T ors

WL crep | Ao = set DMBerr DDU_DMB_MATCH 22

DOUT10

known for DDULtr-2 L1AN[7:0] EQ LGOOD 1ST TR DMB_L1ERR
tdide: Single Crit errs have one extra clock delav!
~~~Remove S}l%%{EWtEn? g J

FD8CE COMP_DCRC+1
. . mCOMP_DCRC+L
R3 sets DMBerr DOUT[Z:0] _[o | DMB_LIA TR[7:0] OMB WARN. SET |\ DMB-AFULE
@DOUT8 "\ DAVACT-ERR |, o [DMB_DAV-LCT_MISMATCH GO —— o) .LDMB cRC LRR
w2 MB_ERE_ERR BMB-AFUL0
mDOUT6 /gl SECOND ;_[LR ce DOUT[21:16] BUF6 DMBAFULL[53] mCLK CCE comp_DCRe+1_Atsknown for E-code+1 PHBARILS
OR3 . e
KILL_CFEB RST DAVLCT ¢ ar .DOUT22 > DMBAFULL6 m NEW_DVB C\LR g DMB-AFUL-L DMB-AFUL-A rore
:LNEW DMB el DAVELT BUF L2New pvB  FD8PE m:OMB_CRC _ERR L2New DvB  FDS
SMBAEOLD R s I%(nown for DDUtr-1

DMBAFULL[7:0] DMB_AFUL[7:0]

~ AR%MI:@%E SInkWt

DMB-AFUL-1 .DMB-AFUL-O o s ° DMB-AFUL
’ GOOD_1ST_TRAIL known for E-code No Load
. . m——————————————cE CE
DOUTI[7:0] DMB_L1A_HDR[7:0] o ¢ set DMBwarnws ssp o rvi v a . req. Ol
FIRST HDR
. MAnot used for checks here comp beRCeL
L DOUT[59:48] BUF12 DMBTIME[11:0] B hown for E-code 1
NEW_DMB FMMerror, reqg. CRC
DOUT33 DMBTIME13 2
DOUT32 BUF  DMBTIME12 . FD14CE BS L?,:g § ZE' T & C R }I T err . / FDRE No Load
FIRST HDR FORE = BUF m——"E0 o5 DMB_TIME 13:0] SUM-DMB-ERR-, SUM-DMB-ERR
DVRX_SPWD_ER GOOD_1ST_HDR|, o[ LGOOD_1ST HDR g gCOOD_1ST TRAIL | e t DMBerr known for E-code ° ¢[AMAHeld until L2newDMB
o WORSTHDR poutios)  BUFE ouvsruLso mCLK se € oS o 1 known for DDUtr-1
CLK CLR UM-DMB-ERR-1 e
==—c mPouTLL [._DMBFULL6 L2NEW DMB » known for E-code+1 R
NEW DMB T  —  COMP_DCRe+1 | SUM-DMB-ERR-0 m L2NEW_DMB
DDOUT[11:8 DMBFULL? m.DMB_CRC_ERR . L1ST TRAIL FDCE
FDCE ANDA BUs AND3B1L :DVRX SPWD ER >GOOD 1ST TRAIL o o LGOOD 1ST T
LSECOND_HDR | . . L1ST TRAIL
:MDMD .| LGOOD_2ND _HDR : DMB_FFUL[7:0] over Lo proeen woSTTRA e
LSECOND_HDR
o T movex seun, e} CO00R v Pemaneiy e
AND2B1 CLK |, y DVRX_SPWD ERANDZE LK CC Set DMBfu" OR8_BUS Known for DDUIT-2 LNEW DME CLR
1 CLR
g NEW DMB T L2NEW_DMB
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TriggerACRC Check Control: éssume that TMB corﬁes after ALCT!

"MAaffects LTlA check: DoTMB, 1st TMB/1st ALCT

MB_TRAIL_DONE-1
DING

STV 2ND_HDR_DONE

Page 41 mOiNS g FDC FDCE  ooDoAT | WRONG_TMB_TR
poutas [ VOTES | mPNllg LLVT_FB HLVT | e
DIN7 0 VOTH VIMB_ | o |-LVT L SECOND HDH o Q ALCT_TRAIL_DONE

B1 H 1 n H .

B oni B o WHSECONRHOA e VB TRAIL DONE.L ANDE1 Check for "wrong" or missed trg board end:
meLK = ¢ ar TMB_TRAIL_DONE FDCE
RST LR RST e —— 2ND_TMB_TR
(I RST LVT [ At N 2ND_HDR_DONE TRG_TRAIL_ER ) o | BAD_TRG_TRAIL
KILL TVB e MISS_TRG_TRAIL e
FDCE mLCOODDAT -«
OR2

— EDC ALCT_TRAIL_DONE-1anna CLK
pouT4z | VOTE3 LLVA FB HLVA - R4 = ¢ e
DINS 0 £ VALCT LVA ° Q ALCT_TRAIL_DONE 2ND_ALCT TR RST_BOE

B1 VOT5_Dis ° Q LSECOND_HDR 2ND_HDR_DONE s
DIN9 oo g ore B ———CE meND_HDR_DONE |

= B2 DIN7 metk e LGOODDAT
DINL mCLK e LR — \_‘V\ FDC
RST CLR RST AND4
KILL_ALCT RSTLVA = ! DOUT[63348? 16DTRG([48:63] m LVDAV-LCT-ER MOVLP DAV ERR | o|LMOVLP_DAV_ERR
DOUT[47:32pYF16pTRG[32:47 LSUM . Reset at BOE

AMA New DMB Format now M4 OR3 e e eseta

CLR

| >
DOUT[31:16BUF16 DTRG[16:31
FDC DOUTI[63:0] [ 6? [ DTRG[63:0] mRSTBOE ]

pin11 | VOTE3 .OBUF16 .
.mgg voTe A-T-SW o o A-T-SWITC] DOUT[150] > DTRG[O].S] FDC
B2 LK % IND HDR DONE CFEBLIERO CFEBLIERR | o[ LCFEBLIERR
= ¢ an LCT_TRAIL_DONE orz
RST #*TMB TRALL DON ;\ DO_TMB | o[LDO_TNB mCLK c Reset at BOE
. . - L. m"MB_TRAIL_DONE LGOODDAT CLR
~A Determine if Trig Trail is ALCT or TMB A gLe PN aRST_BOE
AND4B2 B ClR

FDRE RST LVT FDC

TMB_TRAIL_DQNE- TMB_TRAIL_DONE GOOD_DCRC o LDMB_CRC_OK

DCRC_OK

MAKnown for E-code+1

D Q >TRG TRAIL_DONE n
ok | mCK L. Reset at BOE

AND2
SOP4B1 B——pc SOPs CLR
NEW_DMB T 2ND_HDR_DONE FDCE mRST_BOE

A-T-SWITCH| A-T-SWITCH = L FDCE
= P FDRE KILL_ALCT [—\ DO_ALCT LDO_ALG
i L
W-TRC_TRAIL ALCT_TRAIL_QONE{] o | ALCT_TRAIL_DONE o mLGOODDAT ZE ¢ CFEB_CNT ER b Q LCFEB_CNT ER%
AND3B2 CLK CE Reset at BOE

CE B=—)c CLK

CLK CLR c
Tz11 SOP4B1 L ¢ q mRST_LVA = CLR
NEW DMB RST_BOE

Page I LIMPORARY!!! ~~~
CRC22_64

DTRG[63:0]
—D[63:0]

NTCRC[21:0]
CRC[21:0]— ne——

FD22CE

ANOANOANOANOANOANOANOANOANOANOAND
GNDGNDGNDGNDGNDGNDGNDGNDGNDGNDGND

COMP_TCRC TCRCIN[21:0] TCRC[21:0]
C[21:0]
2ND_HDR_DONE TCRC ACCUM mCK | —RST
..@D = 2ND_HDR DONE{>O RST_TCRC
AND2 1™
) _ Compare ALCT/TMB trail to this CRCM4
Load TCRC with ZERO on ALCT/TMB trail™»
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c [

A I B [
. . FDCE
Trigger Comparisons and Error Checks FOCE . IHTMB WCER
We ERR TMB_WCERR | o LTMB_WCERR e
e mOTMB . Reset at BOE w*¢ ¢
CLK c RST CLR
.—‘
@RST_BOE - FDCE
FDCE 5 0 HALCT_WCEBR
We ERR ALCT_WCERR| | 0 LALCT_WCERR -
2ND_HDR_DONE DOUTI35:32 FD4CE COMP4 oo .LDSL#CT cE Reset at BOE K¢ .
@LCT_TRAIL_DONE [35: ]0[3-0] o0l o 101 e AL
TMB_TRAIL_DONE 1ST TMB RST_BOE LTMB CRCERR
L CE TMB_L10
L T mCLK e _ SR LTMB_WCERR LTRG WCERR mLALCT_CRCERR LTRG_CRCERR
LDO_TMB RST BOE CLR el <2 N LALCT_WCERR or2
FD4ACE COMP4 B FDCE
2ND_HDR_DONE DOUT([3:0] ALCT_L1A[3:0] FDCE LTMB CRCERR D Q HTMB_CRCER
D[3:0] Q[3:0] A3:0] TCRC ER TMB_CRCERR b 0 cE
1ST ALCT CE ALCT L10| CK_TCRC R t t BOE CLK
CLK eo [-ALCT L10G OR2 CE eset al —)c
B—c R LIAN[3:0] COMP_TCRC+1 .L c ;. RST CLR
= AND2 L FDCE
FDCE b o HALCT CRCEIBR
O ALCT_CRCERR o LALCT_CRCER e
DOUTS8 CK_ACRC Reset at BOE mc¢——
:LWCB Dw DOUT[49:48] COMP_TCRC+1 %> aCLK CCE asT ‘¢ an
XNOR2 COMPS DOUT48 LDO_ALCT RST BOE CLR e
DOUT[57:50] FDCE WC ERR DOUT49 WC_BAD AND2 L FDCE
TRG_WC_OK
TRG_WC_OK mLTRG_TRAIL EE ¢ | ors . FDCE .M% o o|LXTRA_1ST HDQ
orse2 K b =TRG wordcount error wLONE WORLﬁ R o|_LLONE_WORD 1" Reset at BOE
CLR
. LNEW_DMB . ce Reset at BOE .@ © an
TRG WC counts 16-bit words: diV-gi,s oq it is a STAGE3 Function!! P " Fpce
- RST_BOE
.XTRA 2ND EDFD o LXTRA_2ND HDB
FD22CE ce Reset at BOE
TDAT[21:0] [ TRGD[21:0] mCk o
CLR
mCOMP_TCRC | o COMP22 gRST_BOE —
CLK A[21:0]
XTRA_1ST IR LXTRA_1ST T,
DOUT[10:0]BUF11 TpAT10:0] | gRST_BOE «o| TCRC OK 1. TCRC ERR -—t o[ LXTRA_1ST TQ
Reset at BOE
ey o - NV oLk CE
[26:167 TDAT[21:11] e
. ) RST_BOE
TCRC[0:21] TRGC[21:0] o wRSTB0E T
COMP_TCRC
W K c LTRG TRAIL COMP_TCRC COMP_TCRC# .M‘Tﬁ D o[ -BAD_2ND _ThHy
[ N SR N L Lo Q ce Reset at BOE
RST_BOE CLK meH——e cir
(o}
MAcompare when TMB Trail is received™ - . [ ©® @RST BOE 7
.—_—‘
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D

Trigger Error Registers _HTME_ERR —_—"

g MISS_TMB_TRAIL
.HTMB_WCERR
.HTMB_CRCERR
FDCE was LDO_TMB .HTMBHIL:I\./I?RR
FDCE R o| HMISS TMB TRAIL g VB TRAIL W
MISS T TR MISSED_TMB_TRAIL [ ]
MISS_TRG_TRAIL D Q oLk CE mCOMP_TCRC
OR2 CLK CE . c CLR
.LDO TMB| B——c R RST .HALCT_ERR
RST BOE gHMISS_ALCT TRAIL
= FDCE .HALCT WCERR
FDCE R o | HMISS ALCT_TRAIL g .HALCT CRCERH
MISS TRG TRAIL MISS A TR | Q MISSED_ALCT_TRAIL CE was LDO_ALCT .HALCT L1ERR
o ce [ oS S - gHLvA
.LDO ALC mCK e R RST @~ LCT_TRAIL_DONE
RST BOE .LTRG ERR
LDO TMB FDCE FDCE
TMB_L1ER LTMB_L1ER HTMB_L1ERR
AND2B1 CLK CE CLK CE
= =
° ar ° ar LTMB_L1ERR LTRG_L1ER
gRST_BOE ST LALCT_L1ERR
OR2
LDO ALCT FDCE FDCE
ALCT_L1ER LALCT_L1ER HALCT_L1ERR
:@D—t ° Q ‘t ° e————— 1
AND2B1 CE CE .TRG TRAIL Elﬁ
mCLK c mCLK c FDCE
CLR CLR MISS_TRG_TRAIL
gRST_BOE =St TTMB_ERR-1 TTMB_ERR-0
LDO TMB

CSC case by LTRG Trail+1? T

TMBJ/ALCT need Err Reg's for CSC/EVT FDCE mUMEWOME—— T

CRC: Evt WC: Evt Llerr: Evt mlCRC_ERR |/ o [ TTMB_CRCERR
TMBerr: CSC&Ewvt ALCTerr: CSC&Ewt WCKTCRC fce
.CLK c
CLR
.LNEW DMB
ALCT_L1ERR FDCE FDCE m—
ALCT _ERR b o LALCT ERBT R o HALCT ERR MISS TRG TRAIL
BO o e TALCT_ERR-1 b 0 TALCT_ERR-0 TALCT ERR

eset at BOI -, LDO_ALCT T ) el

OR4 B CLR L E— CLR LALCT_ERR .—_(T o oR2
RST BOE RsT aLTMB_ERR LTRG_ERR orst e
TMB_L1ERR FDCE EDCE .MGTRA”-Ot/ FDCE m-NEW DM

TMB_ERR b o LTMB_ERR R o HTMB ERB mCRC ERR |, o | TALCT CRCERR

eset at BO cE E ce = CKcT_c;C e
OR4 .CLKi ¢ .CLKi ¢ e CLR

CLR CLR
mRST_BOE =St mENEW_DMB—
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B T c

[ D

OEHDR1 OE_SLINK_CTRL BUFE4 DI65:
OEHDR1 LDO_HDR FDC Stage3 FDC Stage4 FDC StageS :@—‘ 4BITO ¢ ONE[3:0 ODI[3:0 Sel(EERY
= H ey ) START HDR |, ol OEHDRI | ol OEHDR2 | ol OEHDR3g & 0x0 _ [3:0] (3:0]
SE:Ez 4-bit S-Link ctrl OEHDR1 BUFE4
AND28L CLK CLK CLK . E )
e e e Fov 5 CONEd] S | e ODLZ4]
FDCE g RST BOE \ m RST_BOE \ m RST_BOE DDU PCB Version —29 BUFEL2
OEHDR3 mOEHDRS i o|—OEDATA g OEHDR[3:1] m OEHDRL__[ OD64 12B_D62H: ONE[19:8] 0OD[19:8]
LDONE OED ce Stagez OEHDR1 mOETRAL ~ZF  OD65 o SourcelD 12 _ . [ > :
orz CLK . 85:222 WEN-1 Xilinx ISE Version: not "Fxx" or "1xx"
RST_BOE u BXid12 SBXN[11:0] -> 0OD[31:20]
SRACE s 3 E g 5 LGOODDAT L1AN[7:0] BUFE24
LDONE OETRAIL-2 p—— OEDATA
WO o cEmALZgalages, == E-code+ LV1id24 L1AN[23:0 = OD[55:32
o CETAL Iy Sta§e4, == E-Code+3 Cmy EVT_CNT[23.0] e L —
i mCLE N 22 %Sta ©S_Foce 4BITO ¢ ONE[[5]9>-56] ik OD[59:56]
cer ade O LbONE mLDONE| o [ TRAIL_ENgy EVTtyp4: undefined _ : -> :
gRST BOE 17— OET 9
OETRAI CE . g C_ONEG60,
- CLK ¢ DOUT[63:0] ore BOEL, 0X5 ; g 2 2:22 EBUFE4
m RST_BOE =g conessl C_ONE[63:60] L 0OD[63:60]
OEHDR2
RSt FDPE : OETRAIL-2 OEHDR2TR-2 BUFE16
SESEEALTT SEREEALTT 16BIT80 . £ .
OETRAILSL mOEDEFAULT | | P | OEDEFAULT {%vo OEDEFAULTy BOE2/EOE-2,OE)2X8 58000 C_TWO[63:48] -> OD[63:48]
:@& e %8000 BUFE16
CLK
OEH " ‘ 16BIT80 c_TWO[31:16] OD[31:16
SOP3B1A 0x8000 ‘ — [ ] > [ ]
OEHDR2 BUFE16
OETRAL2 BUFE16 16BITOL'C TWO[47:32] OD[47:32]
16BITFF C TR[47:32] | e 2DL47:32] 0x0001 0x0001 >
OxFFFF(

CRC-Dummy

=6 for Empty Events!
8BITO  wcC[23:16]

Reserved undef 4
o]

= OETRAIL

BUFE16
E

16BITO c TRAIL[31:16]

OD[31:16]
px0000

OD[15:12]

OD[55:32]

4BITO

C_TRAIL60

C_TRAIL[59:56] OD[59:56]

16BIT80 c_TR[15:0] OD[15:0]

16BITCODEE +TR[15:0] ODI[15:0]

16BITCO

C+TR[31:16] OD[31:16]

16BITCODE +TR[47:32] 0OD[47:32]

DMB_FULL[14:0]

@
Z,||_DMB FULL15
=3

Active DMB count 4

E
BOE Status info C_THREE[15:8] -l>
DMBDAV[14:0]

5]
Z, | |_DMBDAV15
ol

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

BUFE16
E

DMB_FULL[15:0] ODJ[15:0]

>
oD64
OD65
OEHDR3 BUFEA
E
DMBCNT(3:0] d— ODJ[3:0]
BUFE8
ODJ[15:8]

BUFE16
E

DMBDAV([15:0] ® | OD[31:16]

&l C_TRAIL6L EOE4, OxA BUFE4 LOMBLIVELLLO BUFE16
2 : : 2
g CTRaLe2 C_TRAIL[63:60] 0OD[63:60] 16BITCO c+TR[63:48] OD[63:48] g pownes L E OD[63:48]
Live DMB Fibers 15 >
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A T B c D

et FD66P _ ROD[65:0]
. pob[15:0) BUF16 Rop[15:0]

0DI[65:0]

DOD[47:32] 516 ROD[47:32]

OETRAIL-1

Page 15 START DMB_WARN[14:0]

0D[63:0] CeRC1e DDUCRC[15:0]
o

DIN[63:0] CRC[15:0

BUFE16
E

>
BUFE16
OD[31:16]
_ BUFE16

s o0l STATUS[15:0] OD[47:32]

DOD[63:48] 316 ROD[63:48]

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

DOD64 I ROD64
DOD65 U ROD65

BUF

FB[15:0]

DOD[31:16] V! LSUM_ERRI[15:0]

— ., ROD[31:16]

KBITL S KBIT WE:"].—FLi WEN DDU Status/Error 32 BUFE16 ODI63:48]
- QUENT [ wEN1,  EE BOE Status info: % cnees
.2121322 :SE C_THREE13
DDU Timing Info FPGA CLB Delays (ns) AT
DDUctrl to InFIFO signals: 2” — 4”7, .3ns — .6ns 4—-FG: 0.32 5—FG: 0.65 - STATUSL 5" o mees
IRCLK has 4 loads, may slow signal by 0.1-0.5ns¥D set/hold: 0/0.14 1k to Q: 0.38 T

C_THREE[15:8]

C
CKFBout has normal drive, IRCLK has ~1.1ns Fa%@w@meb rst setu £ 0.60
Async. pre—clr to 1.25

FPGA J[/@ Delays (lvemos33, ngkis ko §: 312
IBUF: 0,9 SI set/hold: 0.34/0.0Q11 (low state) 3.22-3.34 3.
IFD set/hom 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 3.22-33 3.23-3.3
Bma: add 1:69 for Slow, 0.46 for Fast o Not Empty (high state) cems.ad - L

IMA:. 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
THE OHIO STATE UNIVERSITY "™  DDU CRC thl)gic for SLINK/C.D.F. Compatibility IR 2 FrOvEeT D785C
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A B c b
B[51:0] NEXTCRC[14:0]
CRC[14:0] ——m
XOR13 XOR12 XOR12 XOR13 XOR12
. CRC5 BO . CRC7 BO . CRC10 BO . CRC13 BO . CRC2 BO
R B1 % NEXTCRCO el B1 % NEXTCRC3 mcRel B1 % NEXTCRC6 e B1 % NEXTCRCY e B1 % NEXTCRC12
. CRC7 B2 . B7 B2 . B4 B2 . CRC1 B2 . CRC4 B2
. CRC8 B3 . B21 B3 . B18 B3 . CRC2 B3 . CRC5 B3
e 4 e 4 i 4 Bl 4 B 84
e e w5 les W2 e mB5  les mBL g
. B23 B6 . B49 B6 . B46 B6 . B14 B6 . B26 B6
. B37 B7 . B19 B7 . B16 B7 . B29 B7 . B40 B7
. B7 B8 . B3 B8 . BO B8 . B43 B8 . B10 B8
. B6 B9 . B18 B9 . B15 B9 . B13 B9 . B9 B9
.8217 B10 .3337 B10 .3307 B10 .3127 B10 .3247 B10
.5367 B11 .mi B11 .3457 B11 .3277 B11 .3397 B11
.5517 B12 .3427 B12
XOR12 XOR12 XOR11 XOR14 XOR12
. CRC5 BO . CRC8 BO . CRCO BO . CRC14 BO . CRC3 BO
. CRC B1 Q0 NEXTCRC1 . CRCL2 B1 Q0 NEXTCRC4 . CRCLL B1 Q0 NEXTCRC7 . CRCO B1 Q0 NEXTCRC10 . CRCA B1 Q0 NEXTCRC13
. B9 B2 . B6 B2 . B3 B2 . CRC1 B2 . CRC5 B2
Bt . e . i . mCRC2 . mCRCs 83
. B23 B4 . B19 B4 . B16 B4 . CRC3 B4 . B11 B4
. B37 B5 . B34 B5 . B31 B5 . BO B5 . B10 BS
. B51 B6 . B48 B6 . B45 B6 . B14 B6 . B25 B6
. B21 B7 . B18 B7 . B15 B7 . B13 B7 . B39 B7
.%7 B8 .327 B8 .3147 B8 .3287 B8 .397 B8
.8207 B9 .3177 B9 .32""7 B9 .3427 B9 .387 B9
.5357 B10 .3327 B10 .3447 B10 .3127 B10 .3237 B10
.5507 B11 .5477 B11 .5117 B11 .5387 B11
mEE e
B a3
XOR12 XOR12 XOR12 XOR12 XOR12
. CRC6 B0 . CRC9 B0 . CRC12 B0 . CRC1 B0 . CRC4 BO
. CRC10 Bl Q0 NEXTCRC2 . cRa13 Bl Q0 NEXTCRC5 . CRED Bl Q0 NEXTCRC8 . CREZ Bl Q0 NEXTCRC11 . CRES B1 Q0 NEXTCRC14
mee - mEs - mCReL - mCRC: - mCRCs 2
. B22 B3 . B19 B3 . B2 B3 . CRC4 B3 . CRC7 B3
. B21 B4 . B18 B4 . B16 B4 . B13 B4 . B10 B4
. B36 B5 . B33 B5 . B15 B5 . B12 B5 . B9 BS
. B50 B6 . B47 B6 . B30 B6 . B27 B6 . B24 B6
mE2 7 i 7 e 7 e 7 e 7
. B4 B8 . B1 B8 . B14 B8 . B11 B8 . B8 B8
. B19 B9 . B16 B9 . B13 B9 . B10 B9 . B7 B9
.7834 B10 .7531 B10 .7B28 B10 .7B25 B10 .7B22 B10
mE2 e WS e mEE e WY e mE e
THE OHIO STATE UNIVERSITY ™€ CRC15, 52-bit wide data equations IR 12B ProeeT D785C
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D[63:0] CRCJ[21:0]
C[21:0]
XOR12 XOR12 XOR12 XOR12 XOR12
@ o w8 o w0 o Y er A o e B e
= RST L = C7_ g o CRC, L €l _1g o CRC1 L Cll_Jg o CRC; L c8 B1 o CRC9 = = B1 o CRC6
. mCie |, o i L Qo —CFm mC2 |, Q0 i e @ Tl goe |, @ —==1
.Fl. mCl |, mCL |, mCid |, mClo |, ey 2 N
ullm @D |, D |, @D |, T L7
o D7 | mD4 | Y w8 | s -
.Q s : I mDL5 | D2 | gt w08 g
l? @Dl |, @D |, @D |, @Dl |, 2
.Do D38 g w35 g w32 g mP20 g VUi PN
D21 B—— B10 B——— 810 B—— 810 B——— 810 B— 810
D41 I% B11 -% B11 -& B11 -% B11 I& B11
m D22
m D63
XOR9
goo ORI e . XORI2 o, . XOR12 . XORI12 w . XORI2 o . XORI2
c18 B— 80 B—=5“—r0 B——r0 B—=——e0 B—=——e0
W Bl Q CRC20 =B €16 _Jg CRC; L C13_1g CRC1 L €10_Jg CRCY, L &7 B1 CRCS, = c4 B1 CRCS,
acm |, T TR me TR mee YR me N T
mC e m D15 > m D12 > m D0 > m D6 > m D3 >
0 D16 | 13 | 10 | o7 | oa_ |
et ST 2ol |, mou |, =0t o 205 |
oo ST 205 |, moz |, e e
02 =057 |, 0% o o oz | o2
w2 =03 |y, m 0% |y, =0 |, =00 |y, =027 |y,
D42 o1 .W B10 -F B10 -F B10 T B10 .W B10
D62 b1 B— 811 B—— 811 B—— 811 B—— 811 B—s11
I% B13
XOR12 XOR12 XOR12 XOR12 XOR12 XOR12
Bl o i Vi e mCll 5 e B s 2S5 o B2 o
mCle mCl5 mCL2 mCo mC6 mC3
m C1o :z Qo —CFC m C16 :z o —C mCl13 ZZ Qo —i m C10 :z Qo =’ zi Q0 —Fm »Ct zi Qo —F¢m
w20 |, Bl o Bl g, mCil g, ye: I T
D7 ., i VI @Dl |, gt B ot a2 .,
mDi8 | g -2 D2 |, gt T T
@D | mDi6 | @D |, @D | oy S 7S
D20 |, e 2 i VI @Dl |, ;I T
D39 | @D | w033 | w030 | w27 |, D24 |
7 E D38| mD35 | w032 | mD2 |, mD26 |,
.7D61 B10 .7D58 B10 .7D55 B10 .7D52 B10 .7D49 B10 .7D46 B10
.7[)62 B11 .7[)59 B11 .7'356 B11 .7D53 B11 .7[)50 B11 .7'347 B11
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XOR12

.Ci B0
.T :z Q0 CR3g
B—— 83
B—— B4
B— 85
B——s6
B——s7
B—— B8
B—— B
B—— B10
B— 811

XOR12

B—— B0
.7.(:2 :z I CRC2gy
B—— B3
B— 84
B——ss
B——s6
B— 87
B—— B8
B—— B
B—— B0
B—— 811

XOR11

B— B0
.CT Z: @ cre1g
B—=— B3
B— 84
B—— 85
B— B
B— 87
B—=ss
B =89
B——B1w0
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A ] B ] c D
— CRC-16 Primitive Polynomial: X"16+X"15+X"2+1, sam USB dard
DING - rimitive Po ynomial: + + +1, same as standar
DIN62
DIN61
DING3
DIN6O CRC[15:0] moNes B
DINS9 molso
DINS8 e DIN33 INT12,
DIN57 N | |
DIN32
DINS6 DINS7 T ::) INT6 Shared by crc3, 4
DINSS DIN3L ) D u
o DIN22 shared by ofc0, 1, 15, 8 Shared by crcd,5 XOR4
o
DINS3 -M
DIN52 .FBO -%
DINS1 FB15
FB4 -
DINS0 = YORS
XOR8
E:::z molNe2 molss
oS oSt o0
oINgG [l [raltet]
DIN45 DINSG [l INT8
Dinga INT2 D—.
oINg3 DIN21 Shared by crc0, 1, 15, 7 DIN26
. Dinzs Shared by crc10, 11
DIN42 ] = XOR4
DIN41 mols mol2s
DIN40 Shared by crco, 1, 15
DINS DIN18
DIN39 L L
DIN38 oL XOR8 [ Il
DIN37 DINSO [rolnl INT13,
DIN36 L]
DIN12
DINSS mene i Shared by crc12, 13
DIN11 g
DIN34 DIN35 ] XOR4
: >> > INTS gy
DING3 DIN10
oINg2 PINS4 Shared by crco, 1, 15, 6 L
DINGL DIN33
DIN30 DIN32
ez DINO
DIN29 DINzo L
DIN28 | [ il —
XOR8
DIN27 DING
oINZ6 FB[15:0] | RILE - .DINZ
DIN25, [ il B
DIN24 molse PINL TS
DIN23 Dinza e %
DINZ2 : ) INT4 . Shared by crco, 1, 15
DIN21 DING Shared by crc0, 1, 15, 9 L
DIN20 [ [ Ec—
DIN19 FB13
FB5 =
DIN18 L] 14
DIN17 -% L
DIN16 XOR8
DIN1S
DIN61
DIN14 =
DIN13 [ il INTL0,
DIN12 DIN3L
oINIL L] Shared by crco, 1
DIN3O
DIN10 INTS
XOR4
DINg oL
DIN? B0
DING =
DINS e INT11,
DIN4 XOR8 Shared by crc2, 15
DIN3
DIN2 XOR4
DINL
DINO
frTLE : BY [PARENT PAGE [PROJECT
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L | LR,
T2 mons
o1 o
INT4 oINS [ L
T CReo IHD'NZZ M vz
N7 D—. el [T
DIN8 DINS9 INT4
M02 P L — —
DIN4S M15
e [ | D
™ FB12 FB6 e INT7
oRa INT10 XOR4 L e XOR3 D
XORS XOR? XOR9 .M CRC1
[Nt e e e
o WRINGO ol [
.Mll ] ROIE] RNz e
INT4 :& cres oSS | oS
B DIN23 CRCI; FB11
XOR4 .LD&. FB2 %D—- i
DiN14 [Nied —— [ elLEL mee
FBS8 V12 w2 oINSt
FB7 T | [ K
XOR3 INT10 meer
|
YOR9 .7:::2 XOR9
N61 INT13
[ | [ LLE .
| s e |
DINSG el oz |
| xorsa)y—CREY,
moes DIN33 monse |
DIN2S CRE2 e [ L) Dﬂi
DING [T monNs2
88 mee | oo
e |
s | e
INT12 ot XOR9
.DIN47 ] e | IR
.DINAS n s | ol
.M) CRC3 eolEY Dﬂ. e
DIN20 [ el
o7 ||
DIN1S e .MM
.FBM n e o2
— e w42
e XOR9 s
T2 mones e
o8 [ RS XOR9
[ SIEE] N6 M14
[ SIEG .MD&. RN
mone [ el - YORa monNze
mRNe [ el oL
e [ L monN2e Dﬁi
FB14 XOR7 s
[ SIGE
e
e
XOR9
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---> Not done yet! Consider a counter to skip 1st ~12 bytes after K word. Skip 4 CRC bytes too.
FD16CE
DOUT[15:0]  [onsor DO[15:0]
Q[15:0]
.RXDV -
» CLK c
CLR
» RST
GT _ETHERNET 2 Page 17
— FAST12B9
RDY e
oK1,
—BREFCLK CONFIGOUT KIN[1:0]
RXBUFSTAT[1:0] AlL:0] RXDV
—PREFCLK2 RXBUFSTATUS[1:0] Elastic Buffer Overflow RXDISPER[1:0] o——H%
—CONFIGENABLE RXCHARISCOMMA[1:0] RXBUFSTATL B[1:0]
o COMMA RXNOSYNC[1:0]
g CONFIGIN RXCHARISK[1:0] . KINL 'T\ IDLE C[1:.0]
ENMCOMMAALIGN RXCHECKINGCRC : KINO A/ (no |Oadr — DIL:0]
ENPCOMMAALIGN RXCLKCORCNT[2:0] RXBUFSTATL
® LOW[L:0] OR3
é‘ | LOW1 - OOPBACK[1:0] RXCOMMADET RXDISPERO
2, |_Lowo IZ* L
&l & \}?POWERDOWN [Rxc]RCERR O FDCE FDC
HREFCLK RXDATA[15:0]
RXNOSYNCO RXER RX_ERROR RXDV LRXDV
— . t D Q———— | B0 Q———— 1
[} REF SEL fereue FXOISPERR{L0) RXNOSYNCI[1:0] RXNOSYNC1
& Ip— =25t ReFCLKSEL RXLOSSOFSYNC[L:0] — - CE CLK
%qw RXNOTINTABLE[1:0] (ED) RXNITO B———pc cR B——pc cR
° .&qxp RXREALIGN — RXNTL = RST » RST
& | F———FRxpoLARITY RXRECCLK wﬁ ANDT
I&RXRESET RXRUNDISP[L:0]
.%RXUSRCLK TXBUFERR TXER[LO]
B LK Liusroike TXKERR[L0] L
LOW([L:0] TXN
XBYPASSBB10B[1:0] ™ —2
XCHARDISPMODE(L:0] TP i‘
TXOUT[17:0] — XCHARDISPVAL[L:0] TXRUNDISP[1:0] 7]
TXOUT[17:16]
XCHARISK[L:0]
- XDATA[15:0]
o ©lF=—————TxForcecreerr
&1 }OT)(&TXINHIBIT
g TXPOLARITY X PREEMPLASISST
.wTXRESET
.%TXUSRCLK
B K sk
THE OHIO STATE UNIVERSITY e Gigabit Ethernet Tranceiver IR 2E provect D785C
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o

[ A0
[ Al
[ BO
[ B1

[ co
[ C1
[ Do
[ D1

INT2
RLOC=X0Y1

INT1
RLOC=X0YO0

INTO
RLOC=X0YO

"RXDV"

& XILINX

JRG

Title:

|IComments:

FAST12B9

Custom Logic for DDU
similar to: AND12B9

Pate 19th December 2003 er:

iSheet Size: B




IDLEOUT needs local control logic.

GT_AURORA 4

.%BREFCLK

.ﬂBREFCLKZ
IlCHBONDI[3:0]
——CONFIGENABLE

CONFIGIN

ENCHANSYNC

Q

o

>
LOW[3:0]

ENMCOMMAALIGN
ENPCOMMAALIGN

OOPBACK[1:0]
OWERDOWN

—REFCLK

ANTGNTGNGND

—REFCLK2
B———"——REFCLKSEL
%qw
.&qxp
[n}
El }7RXPOLARITY
I&RXRESET
2CLK RXUSRCLK
INV
I%RXUSRCLKZ
XBYPASS8B10B[3:0]

XCHARDISPMODE[3:0]

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

TOUT[31:0]

XDATA[31:0]

@
& | ————IXFORCECRCERR

o)
&1 TXINHIB TXINHIBIT

o]
gl TXPOLARITY

-wrxmzs ET

2CLK TXUSRCLK
INV

W——"TXUSRCLK2

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

RXRUNDISP[3:0]

TXBUFERR
TXKERR[3:0]
TXN
P
TXRUNDISP[3:0]

COMMA.

DOUT[31:0]

RXNIT[3:0]

TXER[3:0]

REF_CLK_V_SEL=1

RPM_GRID=GRID
RLOC=X11Y19
TX_DIFF_CTRL=800
TX_PREEMPHASIS=3

RXBUFSTAT[1:0]

RXDISPER[3:0]
RXNOSYNC[1:0]

RXCLK-NOUSE

Elastic Buffer Overflow
RXBUFSTAT1

DOUT(35:0]

RXDISPER3

RXDISPER2

RXDISPER1

RXDISPERO

RXNOSYNCO

RXNOSYNC1

RXNITO
RXNIT1
RXNIT2

RXNIT3
AND12

» ERROR -

SRLOC_ORIGIN=X109Y212

TXRST

) RXER T b
CE
.CLK

C
FD16PE

TOUT[35:0]

MAXDELAY=1.9NS

TOUT[15:0]

FD36CE

: KIN3
» KIN2 IDLE n

TOUT(35:32]

Page 19

FAST18B16
ROY |y
FOK
NGy | ° ‘
A0l ol RXDV g

RXDISPER[3:0]

RXNOSYNC[1:0]

KIN1 (no load)
KINO
ORS

FDCE

RXNIT[3:0]
RXBUFSTAT1

FDC
o RX_ERROR g aRxov |, o[ LRXDV g
mCLK L
CLR

Send 2 sets of 2 Idle bytes: K28.5(10111100), D16.2(01010000P
= ]0xlBC, 0x050 (time-ordered) = O0x50BC (in parallel)

DIN[31:0
DIN[31:16]

H-) TXOUT[31:16]
IDLE16BI-IIDLEOUT[31:16] 0- TXOUT[35:32]
16SOP4B1 {>\/O

DIN[15:0]

IDLElGBrﬁDLEoUT[lS:O] .-)

16SOP4B1

3

THE OHIO STATE UNIVERSITY e Multi Gigabit Tranceiver IR 2E FrOvEeT D785C
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3 2 1
11] n
o RXDV
FMAP 11 b
EN RLOC=X0Y2
o ° o INT4 DI cl
Illi 12 RLOC=X0Y2
L = 1t cva
FMAP
C[1:0] Lo
s
" INT3
o DI cl
.L 12 RLOC=X0Y1 NOR2
co
L 11 cvs
FMAP o
A2
° o INT2 DI ci
IL 12 RLOC=X0Y1
L A0 1t cy2
FMAP o
= ° o INT1 DI cl
IL 12 RLOC=X0YO
| e 1 v
FMAP o
D3 RLOC=X0Y0
T . | /7 X
> ° o INTO DI cl
.L 12 RLOC=X0Y0
22—
vce
Title: FAST13B10
Comments: Custom Logic for DDU
similar to: AND12B10 with an OR2 (allows ON to override)
Pate: 19th December 2003 er: 1
Sheet Size: B Rev: A
3 2 1 Page 19




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

O[15:0]

VCC QNYCCVCCVCCVCC QNOANOANYCC ANYCC ONOQNOANOAND

THE OHIO STATE UNIVERSITY "™ Gigabit "Idle" Code IR 18 Fro=et D785C
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A B C

I
FD16-64CE FD64CE
DIN[15:0] DDIN[63:0] LDIN[63:0]
EREN+
Q 4“ - mEVEN 648
OFIFO_MT 228 mCK Lo mCK L
CB16CE [ ) " o CB2CE REN i
MT_CNT[15:0 ST . . .
- Qw Page 22 Read in 16-bit data from FIFO, convert to 64-bit,
ou et rocess as 8-bit, then transmit to GT as 16-bit
)
MT CNT32ﬁ .EREN cE ceo . NOR2
CLK
B——)c TC —
MT_RST AND2
L EOE_STOR RST oR SR4CE
MT_CNT? PRE " ) e REN REN+1 NP8 RST STAT RST,
meEFoMT | ° MT B su Qo REN_LO+1
END MT | ¢ OR2 D|N[15'0] o REN+2 i
CLK MT_STOP : STATUS[1:0] o N
mCK FD4CE : }7.cu< s
SOP4B1 - o STATUSO ¢ CLR e
20480ns = 320*64ns = 1280*16ns = 0101/0000/0000 = 0x0500 16=BOE STATUSL mRsT
Wait 20.48usec before starting new packet UNLESS FIFO ~PAE is high; FIFO holds 64k words17=EOE b1 EDC EDC
~PAE=low for WC<1025 (64-bit words) == FIFO less than ~2% full: not much data! — D2 @ — 0=BOE o
~LD/FSEL1/FSEL0=1/0/0, so n,m=1023 and ~PAE changes state at WC=1025. | | 1=EOE z KERR KERR+1 KERR+2 -
End of Event is always aligned with End of Packet! Status1=EOE from DDU_Ctrl, Status0O=BOE. EREN o3 o STATUS1 & ° Q ° Q
S0 W——ce
SET MTRST STATECTL SOG?RS? mCK ¢ mEVEN_648 "\ EOE STORg mCLK c mCLK c
B————SET_MTRST RST—M————>"@m CLR .EREN+1 o CLR o CLR
NL? gHALE | o srsTl SRSEL - - mSTAT_RST o g, g
R
NL? gPAF REN-1] ’\’h_
m o e R DC FDC FDC FDC
FA:JFF GOODCRA GOODCRC-1 | | GOODCRG o Cfc ENE o ol KINO || o _KINLg KIN[LO] SRST o RST
B~ FAKEDATA LOEHDR_QEHDR g EX E KIN-1 KINL :@—.
. BUFE
LDIN[63:0] LOEDATAL__OEDATAR pCK125 | mCKi2s | mCKi2sl mCKi25| KING 2
I IN[63:0] OE CRi CLR CLR o CLR o CLR
P 24 LOE_CRC mCBE_RST mCBE_RST 2 I 2 ]
aSTART 898 2% loprnCETR g CRC N, BUFES 7! BUFSE
FIBEROK ST LoEIDLE—OFP FDBCE FD8C cl7:ot-= INSBIT[7:0] EWEDMODE? € |ED_MODET only!
W FIBEROK COUT[7:0] GRCIZO orral DCRC Obra M— mCBE RST T OUTO g
MT_STOP : QI7:0] QI7:0]
VT _STOP | o DATA[7:0] G-ENCODER, G _ENCODER_ mCT_RST T OUTL g
NL? gPAE | DOUTI7:0] mCKi25) . mCK125, -, .:iT\TnL/gieST 1 gﬂz -
eI ok kouT—"ETa 61— 61— :OFIFO MT T OUT4 :
B Nreik BUSY—2YSYg FDC FDC  gCRC EM oy i VT RST T outs 5
ST nrsT GOODDATA—COODDATAG it gKSET-1 |, o —KSET__1p o | KSET+1 BUFTK'N'l n L gMT_STOP T_OUT6 g
MODE5 FAKEDATA .OE CRC T_OuT? .
l—{>BUF—I mCK2s, mCKL2s, TENA
ot 2 | - EBUFES LED_MODEO-3 only!
o' g
. UT[7:0] FD16CE
FDSCE®™ _—| | FD8-16CE ___ avow:TX[7:0] T_0O . .
DAT[7:0] : INSBIT[7:0] TX[15:0] T_OUT[15:0] TOUTI[15:0]
LED_GBE o7l @ KINO
mVODE3 \ G _ENCODE R Al CE_ENCODE mKERR [BUF 1 i EENCODER]
[LED MODE7 mCKi2s| mCKi2s) mCKi25L mBUSY BUF T OUTIQ [P
AND3B1 LED MODE4 CLR REN BUF T_OUT11
" G ; g =
. Sl &I—— &l CRC_EN BUF T OUT12
CNT_E CNT[15:0] BUFES ~~~Bvte — \ I 1de ~~~ N EHDR BUF T OUTI3
| y!
: LED_MODE4 only! yte swap Inside =
LED-MODES | o cEO CNT[7:0] T_OUT[7:0] mCQEDATA BUF T OUT14
mCKL25, e mCE_TR BUF T OUT15
o BUF
&1
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A B

0|
o

]
FDC .
EREN LED_MODE4 3 LD[51]
FIRSTREN | .—$—1\1\
:@:}7 ° ° BOE biggSTATUSO | M. LDL
AND2B1 E_TBUFE - I I
-+ oo BUFBE To0UT170) T S I DN S Non-inverted LEDs!!
et
RST DDIN63 RST E_“"BUFE
. g .EREN LD3 LED MODE1 E LED MODE3 E
gMT_RST & \3 £ Leore '—f—’\L .—"—,\L
MT STOP mT LD1 KERR+2 LD1
[ DDIN62 FIRSTGOODREN LD4 ] Lo u L Lo u
gFIFO_MT FDCE E LBure S q
PAE LD2 CRC_E LD2
PAE 5 DDUSIN LD5 ] > " = > ]
Q \/BUFE E BUFE ‘ E BUFE
mHALF POING? mEVEN 648| PAF LD3 REN N LD3
PAF %\ CLK = £ LBure u = E Bure u
u NoRa ‘¢ ar FE LD4 susy © L LD4
LED_GBE ponee [ LI " e LBure " = \E_’\‘/BLUFE u
mF'BEROK LD5. gMT_STOP LD5.
LED MODES, SHO CTRL XOR2 %FE %JFE
LED MODES, LED MODES, E LED MODES, E LED_MODEQ, E LED MODE2 E
AND3B2 E’UFElG mEVEN_64B y:L LDl. a0 y:L LDl. mCETR y:L LDl.
TOUT[lSO] TSTOUT[lSO] E LBure E “Bure E “Bure
—4 _ STATUS1 LD2 STATUS1 LD2 OE_CR LD2 OE_CR! LD2
= e L " = e Lo u = e Lo "= & Lo u
EREN LD3 EREN LD3 RST LD3 OEDAT, LD3
= e Lare = e Lare u Le = e Lare = e Loe u
GOODDATA LD4, GOODDATA LD4, ELIM_B LD4, SRST LD4 OEHDR LD4
= £ oo il £ Laure m = £ fore o= £ gore " = £ Lo u
mECE_SToP P LD5. mSTART P LD5. mOEIDLE P LD5. mOESYNC P LD5. mOE/DLE P LD5.
LED MODES BUFE16 BUFE BUFE BUFELIMl BUFE BUFE
CB16CE
FIFO_RCNT[15:0] TSTOUTI[15:0] SAE ETH LML
Q[15:0] = FDC
EREN LIM2 A
EEN e ceo —— ETH_LIM2 ETH_LIMIT ETH_XLIMIT
CLK :HALF ;’ ) o Sl E——
B=—)c TC
START CLR LIM3 AND2B1
RST_START —
LED_MODE6
OR2 CB16CE EUFElG AND28B1
TSTOUTI[15:0]
|
LED MODEO.
LED MODEI.
LED MODEZ.
Find a better way to set ElimThresh bits! rco woern
y " | LED MODE4gy
MODES, LED MODES,
MODE2 FDCE m-MODESy -
| LED_MODES
MODE3 MODEO ELIM_B! MODE4 - i
| — | —— o |-ELIM BGy D2 4E LED_GBE
m MODE4 | SET_ETHLIM ELIM BO LMo :@3‘ E b7 [LED MODETgg
MODES5 CLK | B 00— AND2B1
.7MODE7 = R mELMBL |, o L LIML
IRST—‘ D2 M‘
ANDS
Q LIM3
RSt FDPE e }7 E p3————M
g MODEL | = PRE | ELIM Blg
mSET_ETHLIM|
mCLK e
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FD16CE Q[63:0]

C
= CE CLR
= CLR ]
n
TitIRTEX Family FD16-64CE Macro
16@avBérisis Matching Register with Asynchronus Clear and Chip Enable
Pate 2nd February 2004 Ver:
iSheet Size: B Rev:
4 3 1 Page 22




Q[15:0]

C
= CE
= CLR
|
Title: VIRTEX Family FD8-16CE Macro
|IComments:
8-16-Bit Bus Matching Register with Asynchronus Clear and Chip Enable
Date: 4th February 2004 er: 1
iSheet Size: B Rev: A
4 1 Page 23




WC13+9+8 ---> 8960 + 16 data bytes: WC9

wcs Welo WC12+11+10+9 ---> 7680 + 16 data bytes:
wc \ WC8960 - weil WC7680
= WC13 » WC12
A AND3 [ B [ C [ D
AND2B1 FDCE FDCE
FDCE - gl;l’)+1 PREN [ . PREN+1 RENL FDCE REN Susy eaxepata [ LFAI\IQE usually goes tl\r/llil'e on S6 FDCE T
MT mCK e AND2B1 T CE .@OCT & . CE
CLR S5 RST - e CLR LR”\SST REN NOR2 s CLR Ll CLR
- e ST - mEND_RST 7] IDLE_ACTIVE LMT_RST
- FDCE  gREN I SET_MTRST ORz8L SR8E_ONE RSYNG ACTIVE LMT usually go‘es true on S7
DO_HPR |, o BUSY{>O BUSY aREN |, o[ —REN+1 B _ o =’ | Pag 3%[7:0] RST
" f W B e GO+1 _Free-running state machine: SO sync to RCLK rising edyge arral oRS %.
CE CLK FIBERO
e S " ¢ or START . LMT
END_RST (AL FIL LMT_STOP
w N FDCE FDC  or *FILL STOP_DATA
SEND-1 SEND AND4B3 ] OEHDRT, k
LFAKE s | ¢ MZ DO_HDR o 0 w WC[12:8] wcrose M oz
OR2 S2 - T CE OR2
—)c ANDZBL _ CLK AANE12+11+10+9+8 ---> 7936 + 16 data bytes:
END RST OR was ADR—lO, S6 m="— . BUFES8 7 IDLEs sent between big payékets
] RST HDR_DONE E
AD1 = [ A _ B—————CcE CEO OUT[70]
ROM ao(I:oEI;Tgé control w2 ADRLAg’HS’? FDCE oo, WAS ADR=11, S7" gox |, . :
. CLR —
oo a0 ﬁ o RN L ADR=7, S7 genp.rst Counts OEDATA + OE_TR cycles = Byte Cour
op— . w03 o CLK ) ) | Last_ror End GO at 8960 data bytes, followed by 16 ma
ua———N AND4B2 CLR . . .
AD2 E[7:0] and S[7:0] ARE in sync!
@ ——"1 END RST | — 7 . R
| AD3g ] wc< . WC13 (or any bit 4+) and OE7 are simultaneous SRECE
mOE HORT | ceol— S1 FDCE .OESYN(, RST FDCE _ oE7
ol SN c|_END_PKT o o |PKT_DONE END RS FDCE LMT_STOP END_DATA-1 END_DATA CONT_DATA DO_DATA OE[7:0
CLR LRST S6 ° ° FIL OR2 QI7:0] [ - ]
mEND_RST PR N BEROK mSTOP_DATA | o|__STOP o [ S BUSY
mCK mCLK P —
= EN_DONE ‘ CLR OR4B1 .367 CE OE TR ¢ ar o

S2 5RST—1 OEHDR mCK e ENDDATA_RST
HDR_DONE cLr BUSY
oR2_AD2 = ot SKIP-4-DEST-BYTES OE_HDRTg 5USY
-—‘ OR2B1
AD3 .0 mOE_TR L/
AND2

oz mLFAKE ora FDCE Control for MUX over 8 input data bytes
mHDR_DONE FAKE_EN | FDC COODCR
OECRC3+1 "% SR4CE END_DATA-| OE_TR | . . .

:END;ATAOﬂ pocrely, o giﬁfiii SO e WK e v S Kisnsse f‘]f ff* bytes for destination MAC
. . o HOECRC_i mEND_RST . Send SYNC during RESET, IDLE after RESET ends.
. meLE o o[ OFCRCGy _ . IDLE state: FIFO MT? If YES, loop to IDLE.

mEND_RST SRucE Setting OECRC and OE_TR I(4:E())Rné:cL)1NrErently is OK; they control different busses | NO, begin packet: (sync to RCLK)
mOECRCO [, | OECRCY mPKT_DONE SEND DATA send HEADER (8 bytes) + first 4 data bytes (= FF)
o OECRC FDC WSRO LT _| OEDATA enable REN at proper state, in sync with RCLK
ok | ol oecrcen DOTR |, o —ETR o OER MUX through 8-byte-word from FIFO
mEND_RST °f S7 CLK | S6-S1 ¢ ar FIFO MT? If NO, MUX over next FIFO word.
FDC Sy T END DATA wEER TS FOCE . & cRe If YES, end packet; *send 2-byte Packet Number*
m OECRE 0 o OERE e e R |° ‘rep.an WC < 56 bytes requires ZERO FILL up to 56 b
mOETR S0-S5
o | S0 T send CRC32 (4 bytes) + TRAILER (2 bytes)
END RST 7" mEND_RST —— + 2 IDLEs, then loop over IDLE cycle
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C D

B [
SYNC9BIT IDLE9BIT ROM16X9
OESYNC FDCE OUT[7:0] OUT[7:0] ADO o HDRT[8:0] aOEHDRY ¢
QI7:0] Q[7:0] B Of8:0 HDRT8 KSET
MASEEIY%‘I;',\E Q IDLE ACTIVE IOESYNC CE Pag 29 KSET I% CE Page 29 KSET IADli AL BUFE MAXDELAY=.2.2NS
o« mCLK c s—ET g mCLK c == w2 |, BUFES8
CLR CLR
e SRST aRST s HDRT[7:0] OUT[7:0]
2 = + + + - . . =
U‘”—l 0x1BC + 0x0B5 + 0x1BC + 0x042 - Ox1BC + 0x050 HDR=8 h_ea.der + 4 destination bytes. MAXDELAY=2.5NS
FDCE FDCE SRACE TR=2 trail + 2 idle bytes.
@ LINRST | o[LRST b0 RST RSTO M = GT_RST JUSTDATA e
s7 RST HOLD D Q s Qo MAXDELAY=2.3NS ® .—’\L
H.CLK N AND2B1 L & CE QL ARST ANDZB1 FDCE &1 ZERO L& KSET u
¢ CLR .% c IL CE Q2 ﬁi S7 o
RST_CL SYNC_DONE oLR CLK RST4 P o —RSTHOLO GOODCRC BUETS
[ A — ) RSTO_CLR I L c k@ HOLD_ENA o« :
= gRST_CLR CLK 8BITO ¢ ZEROS[7:0] COUT[7:0]
s7 FDCE oR? S7 = ¢ ar _ >
Y — END_SYNC SYNC DONE soPa @RST_CLR
L b Q RST CLR-1 AND2B1 ..
.ij e Hoo IN| 12 RCLK Sync minimum here.
CLK
DO_RST . e CLR FDCE OR2
W b o[RST CLR
rrsT2  FDPE 57
wrRST2 FD T A FDC
RST_HOLB CLK 'adl PEDATA
W orsr) DSl o ™ __RST w¢® . [Endof RST and OE%QEC are sync ed.FDCE DE CRC| ) stowa_, .| GOODDAT.
e Bl gRstrow DO_SYNC OESYNC SYNC_ACTIVE
mee ¢ .@—T P Q MAXDELAY=15NS 57 o Q mCK e on
.7
OR2 .CLKi ZE .7.T ((::E %‘
CLR CLR FD8CE
Y — Y — OUT[7:0] ,—|D[7 ) DOUT[7:0]
o QI7:0]
g }7 CE
IN[63:0] o087 EBUFE8 mCK .
IN[63:56] OUT[7:0] 9 oR
> INRST 2
BUFE8 :@MPE FDC
IN[55:48] W=~ FIBEROK — KSET KouT
i oram1 2 o "R G LLINRST {>O LINRS I B——0 Q4
gRST CLR1| v CLK
IN[47:40] mRELK T
LDCE 2
mUINRST | | ol RRST3 g &l BUFES
. FDC FDC FIBEROK OECRC3
IN[39:32 OECRC-1e
— B e [, AR SEEREPRLE courro
CLR
4] WOE2 g UNRST —— or2
IN[3124] i - FELe CLR Fete CLR QECRC2 OE_CL
9 0 :OECRCO — & OE_CH
IN[23:16] WOE2- &1 _ ‘ A ‘ - HI 5
: StateMachine Reset=RRST?2 CBI6CE 15101
oer | Sync's STATEQO start with RCLK rising edge Do_HDR qusa . 8BITS5, O
S5 Output Options: ax |5
- . AND2B1
N0 sync, header, data, CRC, trailer, idle _
[0l L release of RESET on rising RCLK edge PCl70]
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A

[ B

%C%QQOESLLTRUE until WC=49Goes False on:

OEPWC BUFES8

A “BUSY | FocWC=50 Fbce WC=57 Fpce WC=65 : : £ OUT[7:0]
WC=48 -—Pm FDCE LMT FIL-1 [ o FIL R o FILL [ JIFILL+L E:tL : m— { )

e we_a e as B [ SIAR P Store "Real Data" byte count

WC5 o QF———0 mCLK c mCLK c mCLK R AND2B1

AND? cE AND4B1 CLR CLR CLR
.CLK c - .END RST .END RST ] .END RST — 1 FILL
wEND_RST We WILL have to fI||’\N\A-

FILL EN
Begin filling now M/ OE7 FDC mILLHL
TRUE means: g g :7F|L [ FILL-1 ] . OR2 OEPWC OEFILL
FILL

B o AND2B1 BUFES8
Ethernet Packet Filler for WC<48: "Real Data" byte count, followed by FF filler. = o= gt o 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 END_RST O Pr— —

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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gCESYNC

D

0 LOESYNC.

o LOEIDLE

0 LOEHDR

o LOE DATQ

0 LOE CRQ

LOE_TR
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drawn by KS

Q[7:0]

Copyright (c) 1993, Xilinx Inc. D16.2 K28.5 £ y\L
> b 0 10 b a Do o Q
CE CcE
c c
CLR CLR
P B 0 T 1o
FDCE FDCE o -
o b Q i o ° D1 H/;J;E Q1
@ CE CE
® c c
CLR CLR
S — o T o
FDCE FDPE
.—‘ E
[
o2 D Q 4'2‘ b PRE 0 02 ,J\ o2
[ 2 CE L Bure
® . CcE
CLR c
Py 2
FDCE FDPE®™ Send 2 Idle bytes:
b E
- ; s K K28.5(10111100)+D16.2(01010000)
® e ° e L sore = 0x1BC + 0x050
° . CE
CLR c
3
: FDPE FDPE®™
o———— E
[
oy o RE Q 14 o RE ° D4 H/;J;E Q4
@ CE CE
® c c
FDCE" FDPE™
b E
[Tl D Q *'5‘ o TE 0 D5 ) ]\ Q5
L5
@ CE BUFE
® . cE
CLR c
PE
3;':9 EDCE™ L.
> , TTE ° 16 o 9 D6 %;E Q6
[ 2 CE CE
@ c c
CLR
6 > D6
FDCE FDPE
b E
[Tl D Q *'7‘ o TE 0 D7 ¢ !\L Q7
[ 3 CE L Bure
® . CE
CLR c
Py 7
FDCE FDPE"™
o—— E
s b Q 4'3‘ PRE b8 ¢ ; 08
. c e e XILINX
CcE
* ¢ ar c Title: VIRTEX Family Ethernet Idie Macro
[ S 58 IComments: 9-Bit Data Register w/Feedback, chip enable and J R G
B o output enable to loop through Ethernet Idle cycle
[t C o Date: 7th August 2001 er: 1
| SR PN Sheet Size: B Rev: A




Q[7:0]

draum by kS FDCE p2.2 FDCE k285 — FDPE p215 FDCE k285

Copyright (c) 1993, Xilinx Inc.

J“

B 10 J0 DO Q0
° Q ° R — b PRE QK[| L Q L sure
CE CE CE
CE
c c c
CLR CLR c CLR
10 30 DO
& FDPE FDCE FDCE® FDCE £
D1 PRE | D Q a1 D 0 K1 b e D1 \/11 oL
| D Q BUFE
[ CE L4 cE ® CE [ CE
[ ] c ¢ CLR ¢ CLR L d ¢ CLR Send 4 SyI’IC bytes:

. o« T g Z K28.5(10111100)+D21.5(010110101
FDCE o FDPE IﬁPE IjPE . +K28.5(10111100)+D2.22001000010%
> D Q 4‘2‘ 5 FRE o 2 , FrE o K2 b RE 0 D2 ]\ Q2 = 0x1BC + 0x0B5 + 0x1BC + 0x042

[ 2 CE L gure
[ 3 CE @ CE @ CE
[ 3 c
CLR c c @ c
PN 12
FDCE ¢ FDPE™ FDCE* FDPE®
'—‘ .—‘ P E
D3 13 K3
[ D Q7 b PRE QJ D Qe 5 PRE o b3 03
@ CE [ ] CE L Bure
@ CE CE
* ¢ ° ‘ °
CLR c CLR c

L4 CE LBure
[ CE [ CcE [ cE
@ c
CLR c c @ c
PN 14
FDCE ¢ FDPE™ FDPE* FDPE™
A— ) (— ) (— o
= D5 D Q 15 R PRE o 5 o PRE o K5 o PRE o D5 s o5
@ CE BUFE
@ CE CE CE
L4 ¢ CLR @ c [ 2 c [ 3 c
15
: FDPE FDCE” FDCE"™ FDCE™ £
- . PRE . . o Q 6 o Q K6 5 Q D6 \/ZEU = Q6
@ CE CE CE
@ CE
@ c ¢ CLR ¢ CLR L d ¢ CLR
® J6 K6 D6
FDCE" p FDPE FDPE FDPE
b £
D7 17
[ d zE Q— 5 PRE o 7 5 PRE o e R PRE 0 b7 Do o7
@ CE CE CE
L4 ¢ CLR c c [ 2 c
PS 17
FDCE FDPE” FDCE" FDPE®™

|
|

K8

D8 18
[ | D Q— o PRE o " D Q— o PRE o D8 08 -
@ CE CE BUFE
f———cE f———cE

@ c c
CLR [ ] c CLR @ c Title: VIRTEX Family Ethernet Sync Macro
Q—‘ 8 = Q—‘ K8 58 [Comments: 9-Bit Data Register w/Feedback, chip enable and J R G

CE output enable to loop through Ethernet Sync cycle
» @ @ P! P it} yNe cy«

2\

[t C o Date: 7th August 2001 er: 1

L CLR y r'y 7 iSheet Size: B Rev: A




0O[3:0]

00

o1

02

03

AND3

JUUU

& XILINX

Title:VIRTEX Family 4-AND3COM1 Macro

(Comments: 4-AND3 Bus Gate plus 1 common bit
Date: 1st October 2003 er:
drawn by KS
Copyright (c) 1993, Xilinx Inc. ISheet Size: A Rev:
1 Page 27




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

B[4:0]

BO

B1

B2

B3

B4

OR6

& XILINX

Title: VIRTEX Family OR5+1 Macro
IComments: OR5 Bus Gate w/Common J R G
Date: 27th December 2001 er:
[Sheet Size: A Rev:
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A T B C T D
S Load/Read BXN Orbit LOGIC
STAT[11:8] . . FDPE
STATUS[LLO] _ Default=924 BX per Orbit =
STAT[7:0] STATUS[11:8] o PRE | sTAT7g
STATUS[7:0
STAT11 [ ] or2 iLKENA CE
STAT10 STATUS11 .%D@&. AND2 mDORCLK L.
STATUS10 iV STATUSS
STATUSO g g rEA - RST FDPE
STATUSS LOAD ) CLKENA
STATUS6 OR2 o= R ol STATeg
STATUS5 ELKENA | oo
STATUS4 AND2 °f% _ DRCLK
STATUS3 B———pc
STATUS2 Page 34 STATUSS
STATUS1 FD12B3563 RST FDPE
STATUSO STAT[11:0] STATUS[11:0] e —
m LOAD | b & | STATSg
mUPDATE e |
[ o2 o @DRCLK |
RST
STATUS4
RST FDPE
e
PRE
o ol STAT4g
or2 iLKENA CE
AND2 mDORCLK
STATUS3
RST FDPE
e
STATUS11 o e | stats
FDPE STAT4 LKENA CE
AND2 oR? DRCLK
PRE c
5 ol STATig L
BLKENA cE STATUS2
AND2 o .M c = RST FDPE
STATUS10 —— oo | star
.RST—‘ OR2 % CE
PRE STAT1 AND2 .% c
b o —STATlg
STAT11 BLKENA cE STATUS1
AND2 oRe .M c = RST FDPE
STATUS9 oo | stam
FDPE STAT2 LKENA | oo
PRE STATS AND2 OR? = DRCLK c
D o—>""m
STAT10 ELENA cE STATUSO
AND2 R » DRCLK c IM‘PE
PRE
STATUS8 b Q
i ore DRCLLKKENA -
PRE AND2 (o}
o ol STAT8g B
or2 iLKENA CE
AND2 B DRCLK c STATO
TDO
LKENA
AND2
THE OHIO STATE UNIVERSITY e DDU Load/Read BX per Orbit Register Y JRG"“”ENT PAGE 3F proJECT D785C
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15-bit JITAG RegisteF Read out (on DVCENB)

STATUS?

STATUS[14:0]
FDCE
5 ol STAT7G
or2 iLKENA CE
AND2 mDRCLK o
CLR
STATUS6 m RST
STATUS9 FDCE
STATUSS STATUS14 D o —STAT6g
STATUS7 EDCE KENA |
STATUS6 AND2 °f% _ DRCLK
STATUSS R STATY, B——c
STATUS4 TDI LKENA | o STATUS5 mRsT
STATUS3 OR2
STATUS2 AND2 mlRCLK ¢ FDCE
STATUSL oR
STATUSO STATUS13 mRST o o STATSg
FDCE or2 iLKENA CE
AND2 DRCLK
3 o
STAT14 ° STATL  ax
STATU -
o DRiCLKENA cE S4 RST
AND2 = LK c ;. FDCE
STATUS12 mRsT o o STATAg
FDCE ore WA —ce
AND2 DRCLK
|
5 STAT1g ¢ R
STAT13 = LKENA | o STATUS3 mRST
AND2 B DRCLK c . FDCE
STATUS11 mRsT o o STAT3g
STAT4
FDCE oR? DRc:_KiNA N
AND2
i | R
STAT12 ° STATL ° s
¥ STATUS2 =
o DRCIL_KKENA cE US. RST
AND2 R e FDCE
STATUS10 mRST o o STAT2g
FDCE oR2 iLKENA CE
AND2 DRCLK
8 | R
STAT11 ° > C
¥ STATU -
o DRCIL_K;NA cE S1 RST
AND2 mORC e FDCE
STATUS9 mRST o o STATlg
STAT2
g LSHFT > O NSHET gy FDCE OR2 DRCI;_K;NA e
AND2
iV STAT9, B——pc
D = CLR
DVCENB STAT10 PELKENA STATUSO = RST
CLKENA OR2  DRCLK ce
SEL2 Aoz .7 ¢ CLR FDCE
AND2 STATUS8 mRST b Q
FDCE or2 iLKENA CE
AND2 DRCLK
B———)c
b STATSg cR
o2 pELKENA ce = RST
AND2 B DRCLK c STATO
CLR
mRST TDO
LKENA
AND2
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16-bit jTAG RegisteF Read out (on DVCENB)

STATUS?

STATUSI[15:0] FDCE
STATUS15 o o STAT/g
FDCE o2 iLKENA CE
STATL AND2 = DRCLK c
D H CLR
EENA | e STATUS6 mRST
™ gOROK FDCE
STATUS9 CIR STATG
STATUSS STATUS14 mRST b o STATog
STATUS7 FDCE o EENA e
STATUS6 AND2 DRCLK c
STATUS5 o STATL, = CLR
STATUS4 STATI5 e | o STATUS5 m RST
STATUS3 OR?
DRCLK
STATUS2 oz L G FDCE
STATUSL STATUS13 RST o o[ STATSg
STATUSO .—‘FDCE .
F CE
STATIZ AND2 o mDRCLK .
D CLR
STAT14 = YN . STATUS4 mRST
AND2 = DRCLK c FDCE
CLR
STATUS12 mRST o o STATAg
FDCE ore WA —ce
AND2 DRCLK
STATL B
D 4& CLR
STAT13 LKENA STATUS3 mRST
OR2 CE
AND2 B DRCLK c FDCE
CLR
STATUSLL @ RST o ol STATSg
FDCE STAT4 o LKENA CE
STATL AND2 = DRCLK c
D H CLR
STAT12 o BLKENA cE STATUS2 ™ RST
AND2 = DRCLK c FDCE
CLR
STATUS10 gRST  — b o STAT2g
FDCE oz iLKENA CE
STAT1g AND2 mDRCLK ¢
D CLR
STAT11 o BLKENA cE STATUS1 = RST
AND2 = DRCLK c FDCE
CLR
STATUS9 mRST o o STATLg
STAT2 LKENA
CE
.LDQ&. FDCE STATO AND2 OR? = DRCLK c
INV D =Ry CLR
VCENS STAT10 = PTGV . STATUSO mRST
CLKENA
:;D—. AND2 m DRCLK c FDCE
CLR
AND2 STATUS8 mRST o Q
FDCE ore DRCLLKKENA -
AND2
B———)c
b | STATSg CLR
pELKENA ce = RST
AnDZ % gDRCLK | STATO
CLR
mRST TDO
LKENA
AND2
THE OHIO STATE UNIVERSITY e DDU 16-bit JTAG Register Readout " IRGTETT 3D frosEcT D785C
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Controller BATE e PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 1-26-2005_12:16 CHECK_16 1 32




STATUS[23:0]

24-bit jTAG RegisteF Read out (on

DVCENB)

STATUS?

STATUS23
STATUS22 DVCENB F
STATUS20f|_STATUS8 v SEL2 STATUS15 o o STAT/g
STATUS19 | STATUS7 AND2 pLENA
STATUS18 | STATUS6E FDCE AND2 °R? _ DRCLK N
STATUS17 | STATUSS 5 STATL B
STATUS16 | STATUS4 FDCE STAT16 gLeENA STATUS6 mRST
STATUS15 | STATUS3 STAT2 OoR2 &
STATUS14 §¥£$3§i o Q §. AND2 = DRCLK c FDCE
STATUS13 metENA | o clR Srate
STaTUSTo | _STATUSO = o M " STATUS14 m RST b o STAT6g
.7 CIR FDCE iLKENA CE
RST AnD2 °R? — DRCLK
STATUS22 [ I 5 STATY, B———c
EDCE STAT15 o LKENA cE STATUSS = RST
AND2 DRCLK FDCE
STAT2 B———c
D Q 42. CLR
LKENA STATUS13 mRST STATS,
OR2 MENA ce ° L —
AND2 = DRCLK c FDCE o EEKENA |
STATUS21 mRST oF 5 STATIZ AND2 mDRCLK ¢ ;.
FDCE STAT14 o LG N STATUS4 = RST
b oL_stat2 AND2 mDRCLK | FDCE
CLR
o WCENA e STATUS12 mRST o o STATAg
AND2 = DRCLK
¢ CLR FDCE o G
STATUS20 RST STATL AND2 .% c
.—‘ D 4& CLR
FDCE STAT13 wena | STATUS3 mRST
OR2
> ° STATZSh AND2 = DRCLK c FDCE
STAT21 LKENA CLR
= ore cE STATUS11 mRsT o o STAT3g
¢ o FDCE STAT4 LKENA | oo
STATUS19 RST STATL AND2 oR? m DRCLK c
FDCE D H CLR
STAT12 BLKENA cE STATUS2 ™ RST
OR2
D Q STAT1 AND2 = DRCLK c FDCE
STAT20 s LKENA cE CLR
AND2 .% c STATUS10 .RST_[ 5 o STAT2
LKENA
STATUS18 RST o FDCE — oR? DRFCLK ce
B——)c
.—‘FD CE 5 STAT1g R
STAT11 =
. o STAT o DR{;}E& cE STATUS1 RST
AND2
AT = FDCE
OR2 FLKENA CE ¢ CLR
AND2 m DRCLK c STATUS9 mRsT b ol STATLg
STATUS17 RST oR EDCE STAT2 = LKENA | o
.—FD‘CE STATS AND2 = DRCLK c
D = CLR
STAT10 LKENA STATUSO RST
o o STAT17g orz WEENA e [ LA
o pLKENA cE AND2 IM c FDCE
CLR
AND2 mDRCLK &, STATUSS mRST o o
STATUS16 RST oR EDCE o KENA |
FDCE AND2 DRCLK
= b STATEg B
b ° STATJ.% o pELKENA CE = RST
o PENA cE AND2 » DRCLK c STATO
AND2 DRCLK CLR
Bc . mRST TDO
LKENA
mRST
AND2
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def=923=39Bh=11.1001.1011

CLR
|

CE
|

Q[11:0]

& XILINX

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




FOK LED

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

DAV LED

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

SOP3

FOK
FTC m LFOK
FOK_LED {>O FOK_LEDg
8 . o BLINK G
mECLK Lo
FOK CLR
MATCH
LFOK
XNOR2 FDC FDC
RXDV
LOOP_RXDV LRXDV DV_LED DV_LE
LRXDV o Q o Q {>INVO : |
DV_LED LK
FBLINK
SOP3B1A = R = R

= RST oros1  CLR_DVLE
FOK
RST

& XILINX ~ 9re

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




A [ B C

[ D
8 Bit Instruction Register decode first 36 OpCodes (6 bits)
FDCE FD D4 16E Fl15:0]
SEL1 B, o @RAWT 1, Q o7 ; o F[35:0]
: SHIFT ce
LSHCK AL oL
AND2 L ' ¢ CLR ¢ A2 D2
@ I A3 D3
J FDCE FD o4
D5
L 5 ol _@RAWS 5 o o
GND ‘ CE o7
¢ CLR c D8
.—l D9
FDCE FD o
D11
5 ol_@RAWS R o o12
CE D13
- Tt e |,
FDCE FD AND282 D4 16E
D Q—@ RAW4 D Q .& A0 DO
CE .L AL D1
c R @ —)c -% A2 D2 D5 D14 —
H A3 D3 D4 CE2 E D15 —
FDCE FD > preeeny
R ol_gRAWS R 0 o
CE D7
c @ —)c D8
CLR o9
FD D10
:%i RAW?2 R o b1 FD FD ED
D12 RF33 DF33 D2F33
ol - - - ¢ ° T o Fs3g
¢ ¢ CLK CLK
CLR D4 D14 c c AND2 LK
o o CE1l |, oss | RF3 = = ek
FDCE FD o ; _
o ol __gRAWL o o Glitch Protegtion for Toggled functions: must do NOOP after RESET!
¢ cE FD
o &  bc o of-PFL 1o Q D;:ll F11 |, oL FL g
® .CLK c .CLK c AND2 CLK
FDCE FD B )c
° Q RANE ° Q RF31 = DF31 = D2F31 FD
CcE B0 Q D Q W o o F31.
C (o}
o o aCLK aCLK | Aoz CLK |
. UPDATE
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STATI0) Load/Check Kill_Reqgister LOBGIC

STATUS?

. LSHFT > C NSHFT . FDPE
STAT[19:16] NV
STATUS[19:0] = -
STAT[15:0] STATUS[19:16] m-R2 READ STATUS15 FDPE 5 ol STAT7g
STATUS[15:0] BF seLz CLeEA L o A e
y or AND2 PRE AND2 .M c
KILLF[19:0] b STATli
RST FD4PE STAT16 pLKENA STATUS6
STAT[19:16] BUF4KILLF[19:1G] ore M CE RST FDPE
STAT[19:16] 060 PRE STATUS[19:16] AND2 mDORCLK Lo |
Q[3:.0] PRE
LD e STATUS14 FDPE o o STAT6g
mUPDATE, .RST—‘ i EENA [ e
IN[15:0 AND2 ™ DRCLK
) 10BUS[15:0] D FRe STATL ¢
STATIL5:0] RST FD16PE STAT15 LKENA STATUS5
11BUS[15:0] OR2 CE RST FDPE
Y RE T o KILLF[15:0] {53607 STATUS[15:0] AND2 mDRCLK o .—‘pRE
0 Quso] STATS,
o }*EN 9 EN cE STATUS13 D e—————H
: ~ ' LoaD .—FD‘PE o e o
° AND2 DRCLK
5 FRE STAT1Z B
STAT14 pLKENA STATUS4
SOP4B1 CE
SR16CE e orRz Rk . RST FDPE
LD PRE
= s LCNTI[15:0] STATUS12 FDPE o o STATAg
Load ZERO to kill readout path o Qs mRST____ FUFE = iLK;L e
ONEs are alive g }7 CE - AND2 DRCL c
[14:0] == Enable DMB input fibers ~ g-SCLK} . o STATL =
== ' i ' : oR STAT13 LKENA STATUS3
[15] == Enable 'Check Disable’ below: oot LONTIS o cE RST FDPE
[16] == ALCT B AND2 mDRCLK |
17]==TMB mLCNTO LD PR STATS,
[17] == D ) STATUS11 b o —21ASy
[18] == CFEB RST FDPE STAT4 LKENA CE
. OR2
STATUS19 ORs . AND2 DRCLK .
FDPE o RE STAT1y L E—
e STATL2 STATUS2
iLKENA CE
b T o STATiG AND2 O gDRCLK | mRST FDPE
TDI LKENA PRE
OR? _ DRCLK N STATUS10 ) | stam2
AND2 L c RST FDPE EENA [
= OR2
DRCLK
STATUS18 rsT EDPE R PRE STAT1 AND2 = c
n STAT11 ¥ STATUS1
LKENA CE
o T o STATIg AnD2 O gDRCLK | mRST FDPE
STAT19 FUENA | PRE STATL
OR2 STATUS9 D o—=>"""m
AND2 [ LS. S FDPE STAT2 LKENA | o
. OR2
m DRCLK
STATUS17 RSt EDPE R PRE STATO AND2 c
i STAT10 ¥ STATUSO
LKENA CE
b g STAT1, ANDZ OR2  DRCLK . MPE
STAT18 LKENA cE PRE
AND2 o = DRCLK STATUS8 FDPE D Q
¢ iLKENA
OR2 CE
STATUS16 = DRCLK
RST FDPE 5 PRE ﬂ. AND2 = c
e
PRE WRENA e
o ° STATli o2 OR2 DRCLK . STATO
STAT17 LKENA CE L]
OR2 TDO
AND2 m DRCLK c LKENA
AND2
H H H BY IPARENT PAGE PROJECT
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drawn by KS
Copyright (c) 1993, Xilinx Inc.

FDSE
m—su o s Q Q0
m—CE CE
c
Q0
FDRE
D Q QL
CE
c
R
> Q1
FDRE
D Q Q2
CE
c
R
® Q2
FDRE
D Q Q3
CE
c
R
® B3
Bc
m—CLR

Q[3:0]

& XILINX

Title: VIRTEX Family SR4CE Macro
|IComments: 4-bit Serial-In Parallel-Out

Shift Register w/ Enable, loads a single “one" on Sync Reset
Pate 7th August 2001 er:
iSheet Size: B Rev:




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

Q[7:0]

FDPE FDCE
S 5 PRE o 0 Q3 D Q Q4
m—CE CE CE
C ¢ CLR
% | Q4
FDCE FDCE
D Q Q1 D Q Q5
CE CE
C C
CLR CLR
p Q1 P — Q5
FDCE FDCE
D Q Q2 D Q Q6
CE CE
C C
CLR CLR
L Q2 P — Q6
FDCE FDCE
D Q Q3 D Q Q7
CE CE
C C
CLR CLR
o 3 P — Q7
[ C
. CLR

& XILINX

Title:

IComments:

VIRTEX Family SR8CE Macro

8-bit Serial-In Parallel-Out

Shift Register w/ Enable, loads a single one on Async CIr

Pate

7th August 2001

iSheet Size: B




STATUS[31:0] STATUS15 STATUS?
FDCE FDCE
STATUS23
FDCE o STAT1g R ol STAT7g
or2 iLKENA CE or2 iLKENA CE
b Q STATZi AND2 B DRCLK c AND2 B DRCLK c
CLR CLR
ore WMo STATUS14 RST STATUS6 RST
AND2 mDRCLK | ] LA —
CLR FDCE FDCE
m STATUS22 mRST . STAT1g . o|__sTate
NSHFT FDCE STAT15 LKENA ce STAT7 LKENA ce
OR2 OR2
b Q STATZi AND2 = DRCLK c AND2 = DRCLK c
STAT23 LKENA CLR CLR
oR2 ce STATUS13 RST STATUS5 RST
AND2 mDRCLK | o LA —
CLR FDCE FDCE
STATUS21 RST
.—IFDCE o STAT1Z o ol STATSg
STAT14 RELKENA BELKENA
OR2 - CE OR2 CE
o Q STATZE AND2 = DRCLK c AND2 = DRCLK c
CLR CLR
OR2 WHEA ) ce STATUS12 RST STATUS4 RST
AND2 mDRCLK | e RS T
cLR FDCE FDCE
STATUS20 mRST STAT1. STAT4
staTuso W ™ NSHET EDCE ° a ° R —
STATUSS STAT13 o LKENA cE STATS o LKENA cE
STATUST g 5 ol STAT2g AND2 m DRCLK R AND2 m DRCLK R
STATUS6 LKENA CLR CLR
STATUS5 oR2 WUENA ) ce STATUS11 mRST STATUS3 g RST
STATUS4 AND2 DRCLK c
STATUS3 = cR FDCE FDCE
STATUS2 STATUS19 [ a1 E— o STATLY R ol STATS
STATUS1 u
STATUSO ] FDCE STAT12 o PELKENA cE o pELKENA cE
b 0 STATli AND2 = DRCLK c AND2 = DRCLK c
CLR CLR
ore WMo STATUS10 m RST STATUS2 m RST
AND2 = DRCLK c
CLR FDCE FDCE
STATUS18 RST
.—‘FDCE 5 STAT1g o ol STAT2g
STAT11 i §
o LKENA CE or2 LKENA CE
b Q STATIE AND2 = DRCLK c AND2 = DRCLK c
CLR CLR
ors  MEMA o STATUS9 RST STATUSL RST
AND2 mDRCLK | o LA —
CLR FDCE FDCE
STATUS17 RST
ghRST ] o STATOg o ol STAT1g
FDCE STAT10 LKENA ce STAT2 LKENA ce
5 ol__sTATIg ANDZ % g DRCLK . AND2 % @DRCLK .
STAT18 CLR CLR
oR? LKENA ) e STATUSS RST STATUSO RST
AND2 mDRCLK | o mRST T
cLR FDCE FDCE
STATUS16 RST
.—IFDCE o STATEg R o
o iLKENA CE o iLKENA CE
o Q STATlE AND2 = DRCLK c AND2 = DRCLK c
CLR CLR
OR2 WA ce RST RST
AND2 mDRCLK | e
R STATO
mgRST
TDO
- LKENA
WISEL [ g Check Status LOGIC (F3), shift test (FZ) e
AND2 NV
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STATUS31

ELKENA
OR2 CE
AND2 = DRCLK c

STATSﬁ

STATUS30 = RST

STAT31 LKENA

OR;

AND2 2 = DRCLK c

STATBE

STATUS29 = RST

STAT30

iLKENA
OR;

AND2 2 = DRCLK c

STAT2i

STATUS28 ™ RST

STAT29 . RLKENA cE

AND2 Rz = DRCLK c

STAT2i

STATUS27 = RST

STAT28 LKENA

AND2 o2 = DRCLK c

STATZi

STATUS26 = RST

STAT27

ELKENA
OR2
AND2 = DRCLK c

STATZE

STATUS25 ™ RST

STAT26 LKENA
OR!

AND2 z = DRCLK c

STAT2i

STATUS24 ™ RST

STAT25 LKENA
o WEENA e

AND2 Rz = DRCLK c

STAT2ﬁ
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ORCOM

ano

Q
8 | ANDCOM
>

INT2

AND3

VOTE
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ORCOM
|

[t Bl \ INTO

ANDCOM
|
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"] B2 \ INT2

AND3
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