Va0 aas!
AC&O& t

In5CtrI " (fle 0ddu_in) 42 2009_1_0-46
CMS CSC DDUS5, Input Control FPGAs DF025A06 Version 25

v20: fix DMBfull-to-JTAG monitor Iog

Process Rocket I/O Data from DMB, format output to DDU FIFOs v21: add 2*32 bit Fiber Memory diagnostic (F30,31)3
v22: replace F_OK with LFOK for InUnlts

r2, use FDP for LFOK; r3, use FOK to control GT PwrD ;.,

thFS’(EDRDWLérdS are skipped, FILLER added as needed v23, RXErr sets SingleWarn, but LRXErr goes on Stat11, Lfilled on Stat30, LDLLerr on STAT3L “

- Use code "C" with FILL flag set (b34 & b16) v24: Tune RdBusy logic, extend RHL to 1200ns; r2: add Search/Free Errordetection to FMM & L1m2

-- could use code "8" instead... r3: add REN-while-StackMT error to FMM & L1m2b7; r4: new LA signals on 2
- Should we Reset RxErr Monitor? How? r5: try OEF_F/REN_F fix in RdCtrl.9, allows Fiber/NextMem bookeeping when FIFO Empty at l'u
r6: add mode 8-F options for LAs & LEDs; 17: add RStEOE to OEM _fctrl counter, bring BadFW to LOmA 'w
v25: RdCtrI29 (IJ\IllsabIéeCLthllfll FS I\L/Jll’étﬂ I;l((ejxtFltl)\(lar+6 pgevePtsE PreV|0t|Js ,ILbSrA moglng C(:jufrredntX Fli\ﬁ?_tlj_ p0|(;1
— - r2: Now ov err) does Not set SingleError at In r3: modifie err .,--
PART=XC2VP20-6-FG676 r4: DMB FIFO Fuﬁ no longer sets WARN. r5: fix Reset for InUnit filler/word-phase counter

AVOID=Y21, E23, C22, E21 r6: prevent LastFill for single 8-code case
(INIT, BUSY, WRITE, CS) "

= i Mode 1 Switch Block
NC XCV400 FG676=B13, AF13 All /0 is 3.3V

NC_XCV400E_FG676=D13, Y13 1: Mode Bit 0
2: Mode Bit 1

PROM=2*XC18V04-VQ44 (PARALLEL) 3: Mode Bit 2

DDUSin\In5CtrI\in5ctrl 4: Mode Bit 3
* af_clb_5x31rpm has Core EDN file g gﬁt Fag?l',él\_'lj:gzl_ (gata pLé}AS\Sthrlc:)LFJ)gGh,Z\ LED
PROGRAM takes < 55ms ow onLAS, = version on LEDs

NEED TO Change FIFO Full, lost sync NOT Warning... do
VME Broadcast Addresses:

24=0SU-TCB "Test Control Board"
= Togg

= - COMPARE L1INUM & BXN (DMB/TMB too)
27=Both DMB and TMB S o TROTIGS LAB e
28:DDU PHYSICS DEPARTMENT - Watch for TRG buff overflows '

22=DCC THE OHIO STATE UNIVERSITY et ot ek o M et & oo P o
PromID: 05026093h 174 WEST 18TH AVE
FPGAId: 31266093h COLUMBUS OHIO 43210 Special Startup Order

2) Release WE
3) Release DLL

y one CFEBJ: 0D2h = 210 dec, 1680 Bytes 5) En. Outputs
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DDU Format Since DDUctrl v15: DDU WordCount for one DMB (on
BXY e constant DDU WC, 1 DMB with 2 CFEB (8 samples each

LIA Number v smtus 4:bit 19Ah =410 dec 3280 Bytes 6) DONE
H1: SX?EJ‘Z'\{'\.Lﬁlexﬁﬁéﬁ LI T-2: 0x/80007F FFF18000/8000 DU WE 2 DB with T LB (NCFEBSD): ToEh = 414 t6c’ 3517 Byts )

H2: 0x/8000/8661/8000/AHHH T-1: 0x/S88S 881G 0QQ/PPBE” DDU WC, 2 DMB with 2 CFEB EHCFEB 4): 32Eh = 814 dec, 6512 Bytes

_H: oﬁf.’“fflfi.fd?&c?é”? DAVZZ/BéEc‘ﬁ'M”ﬁ”(B - TR: 0x7A/9/wv\”/ W\?VWW?RRRR?GTJMT(S“ D e T Dt GBE ByteComt = BB WorCauet 8.

XX

DDU WordCount $64 bit words{ for "No Data" event: 0x006.

000'0'0'

DDU WC, 3 DMB with 1 CFEB (nCFEB=3): 26Ah = 618 dec, 4944 Bytes DDU WC, 11 DMB with 1 CFEB (nCFEB=11): 8CAh = 2250 dec, 18000 Bytes
DDU WC, 4 DMB with 1 CFEB (nCFEB=4): 336h = 822 dec, 6576 Bytes DDU WC, 12 DMB with 1 CFEB (nCFEB=12): 996h = 2454 dec, 19632 Bytes
DDU WC, 7 DMB with 1 CFEB (nCFEB=7): 59Ah = 1434 dec, 11472 Bytes DDU WC, 15 DMB with 1 CFEB (nCFEB=15): BFAh = 3066 dec, 24528 ytes
DDU WC, 8 DMB with 1 CFEB (nCFEB=8): 666h = 1638 dec, 13104 Bytes




Later use FRDY logic to determine when InUnit is Killed; allow real-time Kills (until Reset) in case of Errors/Glitches?
B [ [ | D

A T C
. . . F Fiber0=GT9 2 | FoBUSY . . . P
! FWOMEM[4:0 1
Mask DMBs with critical error until they're Reset? ~ Fornow justuse LFOK. guvaueg .= oair o ®  Single error, insignificant unless repeated
F_OKO !
Fron o rro 2-—->NoOt useful, comes 3 words too late to stop data T PR O rowarn B Tied to GND. Add/ B mSPWD_ERROR
B s Page 3" gy W eC 10 SND- DLL_ERROR
PAFOIN 2% paro o--->Real PAF @N-7! oo RXPO_ Lo swqFOSYNC g “D)VB status checky. E SINGLE_WARNING
[ pao INFPGAID P FPGAIDg | RXNO erroR—FUERROR E g RX_ERROR u
1| [ wavweo - PAEOIN 2% HALFOWARN - L aur [ "  LFOKO o x| IXPO E gSETNOFIBER | <<---R ?
N |FD16_33 NONE_FREEQ ! TXN TXNO - - emove .
= HFAOIN{>O NEAR FULLOWARN )~ FAF4 o Page 16 IPAD16 TXDIN[I5:0] ] TxoATIs0] IO FREE FODAT[170] ora
*3/4 Full" Lgur RD CTRL WDHW} ° ’ DO[L7:0 S Th H b 1S b : SLINK
FDCEIBUUNV ENDEVT ENDEVT SR ias Qusol P — Lo RXOV0__ g IS event IS garpage: et error DIt In .
DONE DATA Ao NE DATA LTR_FLAG—————— 1l ENDTIMEOUT( RX_ERROR—RXERRO gy
DODATA -_| LREN[3:0] CLK ¢ W= -——————ENDTIMEOUT - FF FO SCA OV L--->i DMBERR - Currently DMBERR Reset at BOE
FFO b Q FF_F10 u WDODATA OEF,F[&OW = = FIFO_FULLO | -0 oy MEM_ERROFW. -
CE RST LREN OE_HDR L1ERRORS[3:0}— um— BFFOARD e LWEN NEXT FO By LA ERROR
RST_LREN LID_ERRI3:01 NEWOMEM4:0] NEXT_ENg FROV[30L B FILLERO SINGLEERROR
mCLK LNOT_NO_DAT, LID_ERR[3:0}— i —— — ” - WRNEXT_F0 L L
° o LGOODLW LNOT_NO_DATA '~ "~ LIE_ERR[3:0] N OMEMa:0] Bg FILLERL
FF10CLR LNEXT FIBER o -COOPLW LIE_ERR30} o NE\éVEEhT BF% NEW_ENS  RMEM[:0 MLIERR[3:0] “AND?
R W= S0 NEXT_FIBER . Al : . or3
L MOREDATA - LDMB_ERR([3:0f— I—— B————REN MEMREQO . F[3:0]SYN -
LFIFO_EMPTY S-MOREDATA o o i mEREE o e — EUED W — set Required!!! Tell FMM..
MULTOLLA ERR SA- I O-EMPTY - .| NRDYI30] B o e PTG Dowempal! 40R2 mCRITICAL DATA _ERROR
MULT_L1A ERR NRDY_F[3:0} — n— RST o oLOMEM[4) :
mCOLDDAT X~ DhAT STARTIME_ERR[3:0] RDCTRLORD RDY Reribo FO_DIAGL15:0] g MULTLXMIT ERR |
DOFW+1 STARTIME_ERR[3:0}— — ENDEVT B L0 — BUF5 STUCK DAT
IPADS UF8 33 BUSY DOFW+1 ENDWAIT_ERRI3:0] L MEMOAVAIL[4:0] STATA[4:0] B—————"
woend Y833 Mo Rr SEUSY  ENDWAIT_ERR[30} e IPAD4PU IFD4 INVA H— TIMEOUT CRITICALERROR
> START ENDBUSY_ERR[3:0}— Eu— TXEN[3:0] TX _EN[3:0 TX_EN[3: NONE_FREEQ STATAS
MODES .7PUSH NEW_L1A STUCK_ERR[3:0] 1[3:0] Q30 ». o :VE FIBERO KEUF u FIBER_ERR
g L1A FAKE L1A_FAKE STUCK,ERR[:’)-Ol——XMIT TR : P 7 = sTATAS gy .w
‘ |PADIPD LIAIN PN A1 1A XMIT_ERRORS[3:0}— /m—— CLK age @ ROCTRLORDY [S8F  statar o MULTOL1A ERR
&% EVCNTRST o — = e MEM_CTRL NEWOMEM[4:0] - BUF =
"llarst"[ oo - IELESTLS EveNTRST  MXMIT_ERRIS:0}— Su_m—m— - ; m MULTILIA ERR]
IBUF -
MEMOERROR FERR[3:0]— i— MEMREQ_F[3:0] OR8
B—————————MEM_ERR MLIERRI[3:0] | '
neco [ BCO RO - ML1ERR[3 0} — Smmm— MUX4_5B Newenets Tell TTS to slow down...
"bcoout” 1BUF FILLED LFOK[3:0] ] ASFILO) FAF4
cuou NO _LIVE FIBERO LFOK[3:0}— n—— OLDOMEM[4:0] LDMEM[4:0]
| REN TOGGLE NO_LIVE_FIBERS LFOE_REN[3:0] 10BUS[4:0] OLDCTRL[L:0 L1AOAF
® LREN_TOGGLE LFOE_REN[3:0}—m—— g 1BUS[ED] OLDCTRLO
g1 HOLD LOW |0y p LSPWD_ERROR—SCWDOERROR ___ gy ; RELEASEI30 OLDCTRLL | a0 NEARFULL
LCRITICAL DATA ERKCRITICAL DATAGERRORgh — 12BUS[4:0] [3: ]RELEASE e MARK —— -
i | ; — ered
IPAD4PU 0] 1BUF4 LXMIT_MULTI R 2 s e e g "
KILL[&O] e KILL_F[3:0] FIBER_ERF‘.h - OLOCTRL [TRLO FREEOERR GET.FI3 -
& _F[3 TIMEOUTO gh B ZrREE ERROR FREE_F[3:0]
. TIMEOUT_ERR———-—"—1 moLOCTRLL | !
IFOK[3:0] F_OK[3:0] L1A ERA_LIAGERROR g A WSEARCHOERR Loy oo™ oo ERED SINGLE_ WARNING  ors
= Frouevis) | LA PO - T SORVEVING. *gSINGLE ERROR L —_ g6\ ETHING BAD
FDCE | FRVEM[4:0] LA AR CIAMRE B o [ FARZ gt mRoT ﬂ **_CRITICAL_ERROR) =aL "I}
FF1 . ol g WRNEXT_F[3:0] WRNEXT F130 LlAﬁMTg‘ o B 5 OFDDR36C OPAD18 oy 9
[l : —_—
= T ROATI50] _Fl30] _ DO[35:0] CornerO FIFO O (FAD—O/OOOO) 5l _
CLK CcE - |N[35:0] DOUT[35:0 SWED FODAT[17:0] MEM_UNIT RDAT(35:0] RST “FpP 1 S;%‘Q’{Zints%;ii,te 0
° as mYEYPTYO Joieo evpry LOWEN— Page 23| 35-18 out first (falling edge) ~ BATErEr [0 PO Yo " - -
@ FFLOCLR EMPTY_M(31.0] LSCA_OvFl—DMBOERRy 17-0 out next (rising edge) (mm— 0070 T empTy vog gOWED e [owo " f
N EMPTY_M[31:0] I 2DIN[17:0] —- | MOADIZ0] =) _
EVENTOHAD_DATA START_TIMEQUTSTARTOTIMEOUT \ g T — FAD[40 MoADo || 2 —
[ - N ~3DIN[17:0] MOADL || 2
samory JEVENT_HAD DATA™ (1 ENDTIMEOUTO o R Page 9 I8 O e
- BAD_FW HSTUCK_DATA—STUCKODATgh Remove? >3 e . }E OWENO
DLLerr, RXErrorO, EXT_FIFO_PAF REN_F[3:0 REN_FI30] ' [ MODES L1A FAKE gy WFNEXT[&M |15
u _F[3: - il Fo Fb LI
SdeOEI’I’OI‘ .7':':0 EXT_FIFO_FULL-NL OE_M[31:0] ‘ IPADIPD ':N AKELLEN STooF AKE LLEN NEWQWﬁASH1 o FIFO_FULL[3 R TNM=OUTDAT
SINGOWARN OEiM[31:0}—D’\m] INPUT3/ OR2 I ASF_ADR[4:0] FIFO_AFD FIFO_AF[3.0] FDP 1
C-CODE-STAT[15:0] > > AR : i . |
 [PINGLEWARN | b\ igpAV[3:0— se— sets INFIFO PAE thresh to N-7: wOEMO o NEAR_ENG— et -
C-CODE-STAT[7:0] : RENO o ; FSELO 0 mRENOh ey - I o
HDR1TR[29:22] REN DATA RDY [ T OPAD CLK bix SWITCH_NOW— OWE] o PRE
FSELO_1 == | e
Dﬁ‘gﬁggz NOT_RDY g ok OBUF * BLDO OPAD FCK ok A;E’;Ué: REG_ENO
3 eN— e END g
WD ek OEFOK-2EFOK g G DN opAD CLK
ek LFIFODONg LFIFODONE _gg g - OEN0 oPAD 0
BN FekNL IN_RDYRECTRLORDYgy 8 e 510 0oPAD RST_TO VME{> ORST “TO_VME orAD ‘
RST RSTOCOMPLEgE N osur "INPUT2/6"
§ EMPTY M31 gy NGNITAG.RESES .WRST RST’COMPLETLFD()NE [ FCK {>O FORRY T CLKOUTXO — TNM=OUTBAT
V- JTAG-RES]Y R RN FDONETDONE g > L onor o
THE OHIO STATE UNIVERSITY "™ Input Control Y\]RG ATENT PASE 1 Fro=et D785D
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D
A I B [ C [

DCM ‘ IPADIPU LiRST >Q LLRST gy SYNCrst RXERR[7:0]
CLK40 R IBUF_INV R Eas
‘ PAD CLKIN40 {%UFG CKIN4O ko %%FG—. ‘ \PADIPU SOFTRST % SOFT_RST %VO SOFT RST gy RXERRL
CLK40 ool — RROR0
= o o JTAG Reset is like SyncRst"**™"" RXERR2 ) RXE
fsopsvne BYFE gy ] T ARST is like SoftRst RXERR3
- / 5MH *
ek
SlowClk = CLK40/16 = 2. z
FPGA_ID v ITAG
LFOK_F[7:0]
F6FULL cuxs— . LFOK[7:0] PageZG
ko SLCK % :GLOWCLK. FERR[70] >
oL — LFOK[5:0] BUF6 LFOK_F[5:0] XMIT_ERRORS[7:0] NEARFULL LDOB1
FF_FO h OR L u
Frsvne SO CKE—— SOMETHING_BAD[<BYUF | poBo
F7FULL —_— h - -
FPGA_ID g OSVEN | o LOCKL g e BUFB o ey L1 ERR[7:0] o
AND2B1 B — —>—‘ s ERR[70] FoDiAG[s0]  mEE-F2 MEMOERRO L
- ’ FODIAG[15:0 FF E3
i LIE_ERR[7:0] F1_DIAG[15:0] LAOFF MemErr==InFPGA FIFO Overflow Errol
SRACE_RPM [ e, DMB_ERR[7:0] FIDIAG[15:0 T — MEM_ERRORI.  Lo0E3
Q — 1) psCLK PSDONE—— FZDlAG[lS 0l = h OR5 BUF
s s @ F3_DIAG[15:0] oRe
Ml RXERR[7:0] F3DIAG[15:0
JE— LFOK7  SQPaBl FF_F4 LDOB?
ey A L S M ean | T STARTIME_ERRE7] s o | ooy
= CKINdD | o DCMEN DCMEN - CLKFX DIVIDE-L FPGA 1D ENDWAIT_ERR[7:0] - MEMIERROR |
or " SNt A CternoNE FPGA_ID_ANDZE1 Y ERRI70 =
U“ AL OC ORIGIX60v220 DFS_FREQUENCY_MODE="LG ENDBUSY_ERR[7:0] w7 A/ FF_F10
B;SL;;%ED%ZENNCJ,@%Z:;NLOVTVRUE FERR_F6 STUCK_ERR[7:0] LIAIFF .ﬁiﬂt << Wait for Overwrite
DUTY_CYCLE_COR ="
PHASE_SHIFT=0 NRDY[9:0] ORS5 . .
- i+ NONE_FREE1 <<---Wait for Overwrite
EACTORY JFo16HCa80 e o . FAF[5:0] O
IN_DIVIDE_B " 3
DCM g‘égKEW_ADJJST— SYSTEM_SYNCHRONCIRFERR . FERR F7 FFULL[11:0] CC10CE_G ResetHOId Long & Short
CKEoP T CLKIN_PERIOD=0.0 FPGAJD MEMOAVAIL[4:0] . RHL[9 O] RHLS
wess CK80 CLK FMEMAVAIL[4:0] Pag . MAXDELAY=2.0NS L
.> BREF CLin cLxo 4‘ >7BUFG B _rpcA ID AND2B1 MEMIAVAIL[4:0] MAVAIL[9:5] RAL Q0] RHL6 = INV
IBUFGDS FME : AL
CKSON T WO D ces cLkso—— STAT[S].O] FWOMEM[4:0] I~=— | ce CEO R
— | ossen cursol STATUS[31:0] | MAXDELAY=2.0NS
FrawARN \ CB2CE mfiff*RST+400ns (32*12. 5ns)
e DMBWARNT:0] SRID=cRl RHL=600ns DMB Fiber Iag
ckax_CK160 FCK F[7:0]FULL = 0 — +600n5 TTC Flber |a 2
P! BUFG FFF7 SOP4BL DMBFULL[7:0] Q 0 g
.%Doﬁ. curoxisd—— PGA ID FF_F7 o | — =1200ns=96*12.5ng
v | EVT_CNT[23.0] : g RHS |~ RHS=RST+37.5ns
e FPGA_ID ANDZBL EVT_CNT[23:0] : : W e col— .
GCMEN T EVTICNT[23:0] : . = To RS ] So——a
A . cLkexis TOCKZ RXERR6 F[3:0]WARN |DMB WARNO . :
& o u EMPTY_M[31:0 : mNO_LIVE FIBERO y\ " AETOUTO o]
ATUS[T: BUS - 5 Low
- RXERR_F7_SOPéBL UL IDMB_WARNL EMPTY_M[63:32 NO_LIVE_FIBERL ’\owaug ACTOUTL o ]
[ p— RXERR7 —— ™
FPGA_ID CODE- '
JE Y OR4_BUS _C oy o) C-CODE-STAT[15:0] Add LoadConst & BUSY IOglC for DMB/TM Bletc. later..
AND2B1 o [y
b sk psponel—— F[3:0]-SYNC IDMB FULO BMB FULL R TOVE_FOLL0 [~ T5ME U0
FDC 1 ) > %VO ‘m W-YODETTAG EN <<--Why JTAG_EN needed? SR4CE_RPM [ Lo - OPAD ‘
= Nl 1 AreA g sul l— .IDMB FULL1 [>wevess [IDMB_FULL OPAD ‘
& o 0 DLL_LOCKL DLL ERROR FIT:4LSYNC A" IDMB_FUL1 {>O IDMB_FULLigy CLKAON a0 s L Geur
= e | L
> CLKDY_ DIVIDE ) — u - NV ek Kok QL
LKF. S e
mLOCKL (C:LKFX:MULTIP’Y:AF‘PRZNONE FF F LISt S PWR-ON-RST NJR PR e | PWR.ONRST PWR-ON-RST
'T_PHASE _SHIFT=' _| | - -
e o OFS FREQUENG 78_0Rlc?cttlil F[7:0] SOFT_RST ic——NIR e @ >0 n
.DLLERR RS gé;_;%%%iﬁw NE™ 9 RdCt;l BUF8 OR2 .E‘&SYNC RST 2 RPM_GRID=GRID
FDC 1 DUTY_CYCLE_CORRECTION=""TRUE™" P NEXT_F[7:0] STATB[7:0] — RLGC_GRIGINSXa7Y220
N DLL_HOOKIATraLse %(1) EXEEIESE RHL RHL RDCTRLORDY
— O e i - EXI UF8 STATA[15:0
D Q iy FALSEQ"YNCHRONOUE AF List WEN_F[7:0] STATB[15:8] _[] STATAIL5 m RDCTRLIRDY >:IN CTRL_RDY yﬁ:j?DYOUT orAD
ADJU: 'SYSTEM, .
LOCK2 gf%\?ﬁémou 0.0 - g-) Mgmg%”g BUFS STATB[15:0] [15:0] » LOCK1
C .
L CLR N RDY (Em ty) Lls‘t 2: RdCtrl0 RELEASE[7:0] STATC[7:0] STATC[15:0] STATB[15:0] .%
PLLERR RS 7.0, InCtrl_F[7 OL 3: RdCrl1 OFs STATC[150] NANDS
8: RACtrl0L1A FIFO 4: ExXtFIFO 0 FREE_F[7:0] STATC[15:8]
9: RdCtrIl L1A FIFO 5: ExtFIFO 1 - - I 1 —
THE OHIO STATE UNIVERSITY Input Control JRG D785D
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W g, Fll‘BUSY i = |
o IN_UNIT —reusy g Corner0 FIFO 3 (FAD=0/0011) Corner0 FIFO 6 (FAD=0/0110) Corner0 FIFO DlO (FAD=0/1010)

RHL F_OK1
[ —— Fiaer on—F-OK1__ g :
e Page 3" FIWARN FMFODINME]M_UL\IJ;BS_O RDAT[35:0] FODATI[L7:0] MEM_UNIT RDAT[35:0]
R —pe 98 S snq-rrore m L \IELE R cupry M_EMPTYO (M, FODIN[L7:0] " DOUT[S0 y o e I L L N oL )
Croki T ereo e F2DATIL7:0] ‘] wr_ou EMPTY_MS g —— 101171 AN FIDATILTOl SR =i
K1 T P1 (__opan_| I 2DIN[17:0] M3AD[4:0] F2DAT[17:0] ) M { EMPTY_M6 o I DIN[17:0] EMPTY
O N Y Txy—TXNL —— ] ez s s — o o ENETCN
— : E : — . - g
TXDATII50] E._Free FIDAT[17.] weNTO el < E— 0N 13 OO [N appeg L H0any | S
IN[150] DO[17:0 I \VEN[3:0] 8 WEN_F[3:0] ) S I -3DIN[17:0] s
TX_ENL NEXT_F[3.0] g I \VEN[3:0] 2 WEN_F[3:0] ’ MI10ADL <
BN LRxD\—RXDVL WFNEXT[W ' NEXT_F[3:0] 5] 8 I \VEN[3:0] wi0ang | 8
ENDTIMEOUT! Rx ERROH__RXERRL : = FNEXT[3:0] I NEXT_F[3:0] e
FIFO ENDTIMEOUT . FF4. . SF(10] k) w ’ 2 . FNEXT[3:0] 8
FULLL [ -0'co MEM_ERROR F1 NEWOMEM([4:0] ’ EIFO FuLL[a-o]_Fw A SF[1:0] FIFO_FULL[3:0] K X!! !5 Bl | 8
- N o : — | i
WEFOAFL  boo e LweN— WENF1 o ASF_ADRI[4:0] FIFO_AF[3:0] NEWOMEML-0] FIFO_FULL[3 NEWOMEM([4:0] sFLal FIFOFULLES0] ©
NEW( . NEXT NEXT F1 FIFO_AF[3:0}— I A\ SF_ADR[4:0] FIFO_AF[3:0] - FIFO_FULL[3:0f
OMEM[4:0] ENg———— i OE_M3 . ol :
—EWMEMEO] WRNEXT—RNEXT_FL W RENO [ NEAR_ENT} m OE_M6 | FIFO.AFESY AR o AR
’ | WRNEXT F1 g  ENG— —
NEWENBL1 FROMEM{4:0] W - RD_EN swite RENO - NEAR_END— m CEMI0, AL
REN F1 [ CW-ENB RMEM[4:0 -CACLK H oV .WRD*EN SWITCH_NOW— RENO NEAR_ENG—
B ——FeN MEMREQ1 K e AT_FULL— B (LK - cLK [PV SWITCH_NOW—
WEREE gerao MEMREQ RST REG_EN— BECK ke AT_FULL— B _-"ClK
CLK RELEASEL B———RsT - RST REG_EN— .FCiKF AT_FULL—
PLK RELEASE W———RsT RST [ X REG_E
RST RST = OLDMEM[4:0 ] .7TRST EN—
RDY g —_
m ROCTRLORD G0 e FLDIAGLIS 0] Corner0 FIFO 2 (FAD=0/0010 —
mENDEV — ner AD—O/OlOl C
Fiber2 = GT FODATIL7:0] MEM_UNIT . orner0 FIFO 9 (FAD=0/1
FW2MEM[4:0] r 6 o] NN FODIN[17:0] ~ DOUT[35:0 RDAT[35:0] FODAT[17:0] MEM_UNIT RDATI35:
evieo, IN_UNIT & ||_F2BUSY FLDAT[17:0] ’ "M EMPTYO0 EEENNNNF0DIN[17:0]  DOUT[35:0 UES) FODAT[17:0] MEM_UNIT RDATI[35:
RHL o F_OK2 NS 1DIN[17:0] EMPTY F1DAT[17:0] ’ “T™M EMPT M FO0DIN[17:0]  DOUT35: UERY
[ Sl S FIBER_O F2DAT[17:0] ’ Mt out EMPTY_M2 o I 1DIN[17:0] EMPTY Y0 F1DATI17:0] ) P V=
=TI warN_FAWARN o 2D IN[17:0] - M2AD[4:0] a F2DAT[17:0] MT ouT- EMPTY_MS o I 1DIN[17:0] EMPTY
RXP2 F2-SYNC F3DATI[17:0] FAD[4) M2ADO || 2 I 2DIN[17:0] - MSADZ0] F2DATI[17:0] Mt out EMPTY_M9 o
Rxp SYNG—2T g 3D IN[17:0] ‘2 F3DATI[17:0] FAD[4:0 M5ADO | < 2D N[17:0] - MSAD[4:0]
RXN2 R F2-ERROR WEN_F[3:0] N 3DIN[17:0 g F3DAT[17:0] FAD[40 MoADO | <
roka 1N ROy, W E—— e 8 WEN_F[3:0] L7l 15 I——FDIN170 g
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A B C D

LD4B[7:0] IN_CTRL_RDY STATO T
RST FD16PE - L1A_ERROR BUF STAT1
mPUSH LD4B0 ml 4 5 = B 8OR8 XF[7:0]_ERROR
o PRE - BUF !
OEM[150] [ops0; OEM[15:0] pSTART  [<EF  Lpu1 ] m FIBER ERR star2__ fp F[70)-ERROR ool
| BUF I 0BUS[7:0
g o o L0 mEUSY BUF  LDaB2 m MEM_ERROR STATS _Hip STARTIVE R ol
——
> oLk | m>5 LREN[3:0] mENDEVT <8 1pass s MULTI XMIT_ERR *Fstata Rp ENDWAT ERRTO | vt
BUF Mult. includes Crll{.cmﬂcm_ DATA ERRORFEY sTATs  lIP <---reassign? ENDRUSY ERRITO | vt
I 13BUS[7:0]
RST FD16PE LFOE_REN[3:0] BUF4 LD4B[7:4] FD16CE @ T/MEOUT BUF STAT6 p STUCK_ERRI[7:0] |45usi7 0;
|
= STUCK_DAT BUF STAT7 p MXMIT_ERR[7:0]
OE_M[3L16]  |ppusg) e OEM[31:16] BUF NS———| 15BUS[7:0]
- o] .ENDEVT RDCTL15 = SPWD_ERROR STAT8 B 8BITO BLAW 16BUS[7:0]
BUF g
] }7 CE L1m5 .DONE DATA RDCTL14 le& - DMBERR BUF STAT9 B 0x00 17BUS[7:0]
oK e mLFIFODONE  [BUF  aperiss DCE gOLL_ERROR <& statio N
mDONE 8F  Roctiiz RX_ERRO 5 o LRX_ERROR 8 stati1 P
BUF
.LGOODLW RDCTL1L cE NEARFULL BUF STAT12 T
OE_HDR BUF RDCTL10 CLK
n o e - S|NGLE WARNING 8uF sTAT1s B XF[5:0] ERROR BUF6 F[5:0]ERROR
m-MOREDATA o ROCTLY RST SINGLEERROR (& statis iR
LNOT NO DATABY  ppcris L = FDC
u b FDCE .CRITICALERROR BUF STAT1S QP
B FILLERO BUF 3 5 LDLL_ERROB'
mLNEXT_FIBER wor W epy FILLED R o/ LFILLED g 8 F——o Q
mLFIFO_EMPTY [<8  mpcris - m\O_LIVE_FIBERO sTAaT16 P
OR2
GOLDDAT BUF CLK BUF STAT17
rsT __ FDI6PE [ RDCTLS mct ¢ m MULTOLIA ERR p
mLREN_TOGGLE <8 mocrie CLR m MEMOERROR [<BV sTAT18 QP
FO_DIAG[15:0] FODIAG[15:0] BUFBEF .RST—‘ |DMB FULO BUF STAT19 P
LO 4 DMBDAV/[3:0] RDCTL[3:0] = BUF
m @\O_LIVE_FIBERL sTaT20 fip CB8RE
BUF STAT21 .
FODAT[17:0] FD16CE MULTILLA_ERR b P ol
RSTATE[15:0] FODAT[15:0] |pp150) FO_DAT[15:0] = MEMIERROR =~ STAT22 P CEO 7DLL olR
.ENDEVT RSTATELS - o QU15:0] m'DVB_FULL STAT23 P TC
DONE_DATA [<BUF peratess L1m4 s c LOm7 BUF DLL_CNT_RST
= moe IDMB_WARNO sTaT24 fT
mRODATA 8UF  rstatEIs CLR .IDMB warny [EUF sTaT2s T ERST > DLLERR RST
.OE HDR BUF  RsTATEL .RS‘T—‘ B SUF DLL CLR
= FD16CE .L LL ERROR STAT26 _@p =
. FO_CTL[15:0 NO_LIVE FIBER [<BUF STAT27 ENDEVT
@RST_LREN RSTATELL FODAT[17:0] o[50] ot 115:0] = - P NDEVT 1 EITHER EOE
BUF -
m-NEXT_FIBER RSTATEL0 FODAT16 FOCTLO ce L ]_m]_,? m RDCTRLORDY sTAT28 HT FDC_1
BUF OR2 —_
gtCOo0DLW RSTATEQ FODATL7 BUF  pocrin ¢ m ROCTRLIRDY <Y STAT20 HT o LDLL_ERR2
| -
mLMOREDATA [8F pstares mVEN_FO BUF  roctiz ol m LOCKig m LFILLED QAN [2) s ° °
Bur RXDVO BUF  rocTis LOCK?, LDLL_ERR2 BUF STAT31 HIp
LOCK2
mLNOT_NO_DATA RSTATE? = o FF_F10 L L uF STAT[31:0] B0 i
LFIFO_EMPTY [BUF psrates WRXERRO FOCTLA CB16RE
L BUF FF_CNT_EN
mLTRFLAG BUF  RsTaATES s Sl QI15:0] FDCE
FIFO_AFQ BUF
mCOLDDAT OF  RstATEs [ e ce ceo|— NO_LIVE_FIBERO LNO_LIVE_FIBERO
BUF mFIFO_FULLO BU FOCTL? CLK FF CLR L b Q u
Tr B mEITHER ECE |
.DOFW+1 RSTATE3 mEVPTY_MO FOCTLS FF SET N\ FF CNT RST I » CLK c
LFIFO EMPTY [KBUF psrater M EMPTY0 [<BYUF  rocig CLR
= = RSt
mPATA_RDY BUF  RsTATEL m OE_MO BUF  rocTi10 ora FDCE
NOT_RDY [FBUF gstateo RENO BUF  rocTLu
Nl RDY
BUF L o NO LIVE FIBERO NO_LIVE_FIBERL | o [LNO_LIVE FIBERL
mLFIFO_EMPTY FocTLI? .—h L FFL0CLR EITHER_EOE
BUF it "C" [ u u t NO_LIVE_FIBERO
FO_DIAG1 FOCTL13 <---StatBit "C" code 'E CLR mCLK c
FO_DIAG3 BUF FOCTL14 <---LAST NO_LIVE FIBER1 CLR SET NO FIBER
OR3 _
FO_DIAGB B rcrss | <-—-IDLE aRHL FFLICLR g A L E— NO_LIVE FIBERL
Sor mfFCLR J
FO_DIAG[15:0]
OR3 SOP4B2B
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A [

B [

g PUSH LD1BOg
mRsT [BF  LDIBlg
mllA BF  LpiB2g

N CTRL RDY BUF
g'"_CTRL RDY = LD1B3 g
mLocKl > LD1B4 g
gLock? LD1B5 g
@ RDCTRLORDY KB LDIB6g
BUF
m ROCTRLIRDY = LD1B7 g
Lock1(=Lock?2) - DONE < 1.2usec m2’3
RdCtrIRdy-DONE < 1.1usec
RdCtrIRdy-SystemRdy < 1.0usec
LD6B[7:0]
mWEN LD6BO mé
mSTART BUF  LD6BL
mBUSY 8 LD6B2 il <---dead?
mREC_ENO BUF  LD6B3
BUF
LREN[3:0] BUF4 LD6B[7:4]
m FILLERO LD7B0

FAFO BUF _ LD7BL

m FAF4 BUF _ LD7B2

m LIACAF  <BUF D783

BUF
m FILLERL LD7B4

m FAFL BUF _ LD7BS

m LIAIAF B LD7B6

m FAFS 8F  Lo7B7] | pprg

BUF
SPWDOERROR
.DLL_ERRORX \SINGOWARN.
RXERRORO
OR3
SPWD1ERROR
.DLL_ERRORX \SINGlWARN.
RXERRORL

MEMREQO INCO MUX8 8B
FDP Ll v—— - LD-A[7:0]
s - NEWENBO | LDOB[7:0] Ql7:0}— m— LD-A[7:0]
R . WEN FO I 0BUS[7:0] LD-AB[7:0]
OWEQ PRE OWEN B LD4B[7:0] -~
= L Q u RXDVO ¥ 11BUS[7:0]
12BUS[7:0] 80R2
CLK RXERRO EB!E ’8 el LDZ[7:0]
[ SN L | 135US[7:
FF_FO LD4B[7:0] e
I 14BUS[7:0] LD[7:0]
FIFO_AFO LD4B[7:0]
= .| 158US[7:0]
FIFO_FULLO LD6B[7:0] LD-AB[7:0]
= W 16BUS[7:0]
g NEXT_FO | 7BUS[7:0] 8S0P4B1
WRNEXT_FO
| S MODE[2:0]
RENO I CTRL[2:0]
OE MO MODE3 MODE3 |,
mOEMO s 30
.OE HDR
» OWEO
INCTL[15:0
BUF = MUX8_168
BUF2 LAO_A[15:0]
OLDCTRL][1:0] INC[15:14] BSTAT[15:0] Q[15:0]—
I 10BUS[15:0]
RD_CTL[15:0]
m— 11BUS[15:0]
- ) LAO_A[15:0] ]
m— 12BUS[15:0] . LAO_AB[15:0]
I 13BUS[15:0] = .
FODIAG[15:0]
I 14BUS[15:0] : 160R2
OEM[15:0] (50l STAT[15:0]
mEVENTOHAD DATS I IsBUslus0] ]
FD16CE — 50050150 LAO_[15:0]
BUF5 MCI15:0] o150 MCTLUSOl oy | 78Us[150] LAO_AB[15:0]
NEWOMEM[4:0] MC[4:0] Q5]
MODE[2:0] 16S0P4B1
I (CTRL[2:0]
MODE3
NONE_FREEO L N
MUX8_16B LAL A[150]
DO[31:16] BSTAT[3L:16 15:0|— E—
MC7 — Fﬁ 0BUS[15:0] o
DO[39:24] A : LAL1_A[15:0
— et | evsksl ol . | LAL_AB[15:0]
OLDOMEM[4:0] BUF5 MC[12:8] m 12BUS[15:0] =
ORE UF3 m 13BUS[15:0] STAT[?,]_:]_G] 160R2
FROMEM[2:0] MC[15:13] I 14BUS[15:0]
OEM[3L:16] LAL [15:0]
I 15BUS[15:0] -_| -
DO[35:20]
FD16CE T iy (eusisal LAL_AB[15:0]
IMC[15:0] - IMCTL[15:0] R |7BUS[15.0] pesont
cer Fzo]  BYF4vcisg Qnsl MODE[2:0] rsT  FDI6PE
- CTRL[2:0]
m— e BUFSTAT[3L:16550™ | BSTAT[3L:16]
FREE_F[3:0] BN L1mO QU5
UE5 FF_F[9:0] BUF10 BUFSTAT[25:16]

MEMOAVAIL[4:0] IMC[12:8]

L1m3

IMC13
- MEMOAVAILO - MARKO S~
MEMOAVAIL| BUF
IMC14
- VEMOAVAILZ
MEMOAVAI FREEQ IMC15

MEMOAVAI BUF

ORS

FAF[3:0]

LFOK_F[7:0]

NRDY([7:0]

UF4

BUFSTAT[29:26]

BUFSTAT30

NRDY9

BUFSTAT31

BUF8
UF8

RST FD16PE

BSTAT[15:0]
BUFSTAT[7:0]

BUFSTAT[15:8]
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D

MUX8_8B
L1A_ERROR LOMAO — _ LD-B[7:0] LD[7:0] INV8 ﬁ[r BUF8_3§ED[7:0] OPADS8
TIMEOUT LOMAL — o570 il | >0 | > 1701
BUF B
|\TGSTUCK DAT LOMA2 o E——— s
BUF -
uSINGLEERROR > LOMA3 tng ——— s 3 } LDZ0 o
BADOFW LOMA4 W 13BUS[7:0] % w BUF LDZ1 n h
NotRdy False means AlIRdy or All-MT-->3¢NOT RDY [S8F LOMAS W 198US7:0] gl SF  LDZ2 g
 M_EMPTYO BUF | OMA6 m 158US[7:0] g | BUF | DZ3 -
FD16CE mLFIFO_EMPTY [<8F LoMA7 S—— | 62U o } " |pza
LIMA[15:0] 1150 L1_MA[15:0] BUF LD7BL7.0] S == u
[15:0] I 17BUS([7:0] OWEN BUF LDZ5
WRNEXT F[3:0] Qs mLFIFODONE LOMAS ™ > ™~
mDOFW+L BUF LOMA9 MODE[2:0] mBUsY LDZ6 o
N CTRL(2:0 BUF
. EVENTOHAD_DATA [<BUF LOMAL0 @zl gPysH LDZ7 g
FREE_F[3:0] | ] - MODE3 EN BUF
BUF
mLNEXT_FIBER > LOMALL m7
LREN[3:0] RENO LOMAL2 MUXB_168 LAO_B[15:0]
ENDEVT  KEUF LoMAL3 . FD16CE STAT[15:0] I Quso| IS D16 33
REN_F[3:0] = BUF LOMA[LS:0] | ppisq) LO_MA[15:0] RSN ES] : LAO_[15:0] B OPAD16
15:0] I 11BUS([15:0] _L.O. -
FREEOQ Q[15:0]] L0 MA[15:0] 0[15:0]
CE = =
F[7:0]-ERROR ‘LO ) 12BUS[15:0]
¢ " N 135US[15:0]
cL FODIAG[15:0] P
OR8_BUS I 14BUS[15:0]
OEM[15:0)
I 15BUS[15:0]
DO[15:0] DO18 ™ %10 16 o
FIBERLED FIBERLED (- 168US[15°] | D o opaD | “clkl
ingg FOK  FOK_LEG— EFZEZ FOK  FOK_LEG— BN 17BUS[15:0] | ] CLK40 — Lo 17 oPAD | "clk2"
OBUF
LFOK age 33 ILFOK AALAO i
RXDVO g RXDV4 . pin2
W-————Rxpv W-———Rxpv MODE[2:0 ol E
BCLK DV_LER— BCLK b DV_LER— A—CTRL[Z 0] .DO]'9 L1 16 oPAD | "clk1"
FBLINK v w FBLINK v n MODE3 CLK OBUE™ Y 11 17 .
.TFBUNK For g FOK LEDO Meo=FOKLEDO OPAD ‘ .TFBUNK FoR TEG—OK_LED4 g FOKLED4 OPAD ‘ . B OBUF OPAD ok
B——C - | S ORN - AN i
OBUF OBUF MUX8 168 LA1 p|n2
RST | yreg DV.LEDO PeoobiEbo oo | B RST | oyreg DV.LEDA PoobliEDs o | STATEL] - o LA1_B[15:0]
= L G8uF L-GBur I | (05US[15:0] o OFD16_33 OPAD16
FIBERLED FIBERLED FO_CTL[15:0] 1BUSES) LA1_[15:0] L1_[15:0]
—— — 2 — = i
F_OK1 oy FOK_LEQ—— .—F—%FOK FOK_LEG—— L1_MA[15:0]
LFOK1 g LFOKS | (28US[15:0]
RXDVL [ o RXDV5 [0 RO_CTLLSO! LK
HRXDV HRXDV I 13BUS[15:0]
BCLK oo DV_LEG— =l W DV_LEG— RSTATE[15:0] 150l |
FBLINK ) FBLINK ) I 14BUS[15:0] b
W - FBLINK FOK LED1 Peoe¥OKLEDL W FBLINK FOK_LEDS Peoe¥BKLEDS QEMISLIo]
CLK FOK_LED OPAD CLK FOK_LED OPAD I 15BUS[15:0
Bk - L-Gsur | mCK - L-Gsur | DO[35:20] 150
sow 2 sow 2 I 16BUS[15:0]
RST — | DV_LED1 [yeeDVLEDL RST — | DV LED5 _ueeDVLEDS FO_CTL[15:0]
B—2—RsT DV_LED Lo OPAD ‘ B2 RsT DV_LED L onor OPAD ‘ | (7BUS[150]
FIBERLED FIBERLED .
F_OK2 FOK FOK_LED F_OKe6 FOK FOK_LEQ MODE[ZO]
_LED— _LED— FPGA ID I CTRL[2:0]
LFOK2 LFOK6
XDV2 LFOK XDV6 iLFOK . MODE3 EN
= RXDV' - py Leg— Y e VAT = FOK_LED F6 o FOKLEDG
Sﬁcsllﬁm e i Sﬁcsllﬁm poue i {>oau»= oreo_] CC16CE [
FBLINK wewosE D El FBLINK
H‘TCLK FoRER_FOK_LED2 {> FOKLED2 o | H‘T’IK FoR R FOK LED6y  gFPGA_ID sl SRL16E
OB FOK_LED7 SOP4BL P WLoCK e ceo | — mBCK
BRST st Buieg DV.LED2 PeoDVLED2 opan | BRST kst Buieg DV-LEDS g FPGA ID FOK LED F7 PU*FOKLED? ova0 | SLOWCLK BCLK_EN BCLK BCLK
L-GBur L-GBur = R © CE Q >|NVO u
FIBERLED FIBERLED ANDZBL RST i SLOWCLK e, ¢ FTC
F_OK3 F_OK7 mRe—] )
{FOK FOK_LED—— B————FoK FOK_LED—— A0 BCLK_EN FBLINK
Lol mLEOKT Lo FPGA_ID g BT o |
| }7 Al
mRXOV3 Loy BV Loy P v b
BCLK DV_LED— BCLK DV_LED— DV_LED_F6 [wevosPVLED6 OPAD ‘ 8 A2 SLOWCLK
EBLINK | EBLINK [ OBUF g ¢ ar
W= FBLINK FOK_LED3 [eoOKLED3 W= —FBLINK FOK_LED7 FPGA_ID G e -
CLK FOK_LED} OPAD CLK FOK_LED} L] [ RST
B« \/OBUF | I DV LED7 SOP4BL @INIT="0000"
RST — | DV_LED3 _[~ueesDVLED3 RST —— 1 DV_LED? DV_LED_F7 e BVLEDT
B2 —RsT DV _LED OPAD B2 RsT v ieo————="m EPGA ID OPAD g . . . . .
0BUF | oBUF lowCLK=2.5MHz, BCLK_EN=38 Hz. Shift 13 will give ~1.5Hz BCLK, Shift 5 gives ~4Hz.
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A

FIFO_AF & FIFO_FULL are driven by Tbufs from 22 mem's.

NEW_ENB & NEW_MEM are driven by MemCtrl.

NEWMEMI[4:0]

RST

SynMcEdM [4:0]

FD5PE current fiber write mem ID (no critical load)
0 WR_SEL

[ D
STACK_MT false means Writing to Next Mem.
- BUF5E

REN+1 g

RMEMI[4:0]

TX_EN & DIN are driven by DDU_Ctrl FPGA. NEW_ENB | ., NEXT ENB | ., B e S e
NI - - | B LOC=TBUF_X14Y107:TBUF_X74Y111
REN is driven by RD_CTRL. . = CLK | = CLK |, next fiber write mem |D é g( i RST FDSP‘E -
IDLEOUT needs local control Io%c. oSt CLR RLOGC=XaY2 NEXTMEM[4:0]
WEN+1 . .
FMA REN:l WE+RE FDCE NEXT ENB | ., souries RDMEM([4:0] OLDMEMI[4:0]
ey, — m NEXT_ENB \ T\ DIFFRD WR | o [ WRNEXT CLK Lok fiber release mem ID
. - .
REN+1 3 DIFF RD Wi FDCE _ gstack ur EN_USENEXT | = WrFIFO is different than RAFIFO evprg STACK MT g g CLK
NEXT ENB |, RLoc=x6v1L mREN | o|_REN#1 ors mCLK | oL STACK_FULL EDCE
STACK_MT " FOK NEXT ENB CLR RLOC=X6Y11 IﬂRD,EN
e mFOK | RST CLK LOOP_STACK_FULL - o|OVERFLO
FMAP m LK b OR2 [ R L EDCE HRST RD_CLK OVERFLOW, oK | OVERFLOVg
RLOC=X9Y8 . CE
u RST CR FDCE L current fiber readfem 1D CLK
[ ML E— NEW_ASSIGNED ASSIGNMENT_ER B—c
—s NEW_ENB D Q MEM_ERROR CLR
REN+1 o EN_USENEXT __ D Q NEXT_ENB OVERFLOW RHL RLOC=X9Y11
12 RLOC=X6Y11 = FIBER_ON FON o - OR2B1 = CLK CE .—‘FDCE
gNEXTENB| NV CLK |, = new Mem assn'd, but L or? EDCE
@ T CUSTO M = ar | still using previous Mem RHS R e RELEASE RD mREN |, o| RELEASE o
~ CLR_MRORST TRLOC=X3Y10 e FDCE Iﬁ_\ LOOP_REN| RELEASE RDY |
Don't use COMMA as RxDV indicator! RXER . o[ RX_ERROR gore & F—ce RS ;.
mREF80 poccik CHBONDDONE m K RST RLOC=XoY10
CE CLR .—‘ ~
—BREFCLK2 CHBONDO[3:0] CLK c RST RLOC=X9Y9
ECHBONDI[3:0] CONFIGOUT RXBUFSTAT[L.0] .W xXRHL CLR RO AF FDCE FDCE
——CONFIGENABLE RXBUFSTATUS[LO] Elastic Buffer Overflow TRLOC=Xovis MEMRQ-2 | MEMRQ-1 | | MEMREQg
——CONFIGIN RXCHARISCOMMA([3:0] RXBUFSTATL I—OL/ STARTED e
: FOK FOK
05 FMAP OR2B1 B cE B cE
@———ENCHANSYNC RXCHARISK[3:0] BUES DOUT[56} m CLK m CLK
8 }—‘HENMCOMMAALIGN RXCHECKINGCRC RDOUT[lSB] DOUT[7O] 14 ¢ ¢
1 — REQ RST CLR CLR
Low ) s o L MREQ RST ] MREQ_RST [ RLOC=X6Y10
[3:0] ——ENPCOMMAALIGN RXCLKCORCNT[2:0] BUF8 13 LOOP STACK EULL — RST
COMMA RDOUTI7:0] DOUT[15:8] STACK FULL o . RLOC=X6V10
Q LOOPBACK(1:0] RXCOMMADET —— AL > | S AR ) RLOC=X9Y11
g FoN RXDISPER OVERFLOW ore FDRE
e BN bowerDOWN RXCRCERR — T e
é\ ——REFCLK RXDATA([31:0] NOSYNGD RXER EMAP § }7 b I REQ_RST,
Sl ° ——REFCLK2 RXDISPERR[3:0] u FDCE MEMRE CE
RXNOSYNC1
%*\ }7REFCLKSEL RXLOSSOFSYNC[1:0] RLOC=X9Y19 — 14 .CL7K Cc
RXN RXNIT[3:0] RXNITO NEXT_ENB NEXT_ENB+1 R
RN RXNOTINTABLE[3:0] RXNITL —B o | LOOP. RE* D Q CLR_MRQRST RLOC=X6Y5 b
| RXP RXP RXREALIGN — mRELEASE RDY , RLOC=X9Y9 CENEXTENG RST New Mem Requested"""
&1 }7RXPDLARITY RXRECCLK RXCLK-NOUS .CL c OR2
CLR
w5 reser RXRUNDISP[3:0] RST RLOG=
CLK
RXUSRCLK TXBUFERR L)
Py TXER[3:0] NO DATA Kill WEN & MemRegt on Mem_Error
HODAIA g
o [ UsRee TXKERR[S0] — Q gets 1st mem after HardRST (Startup)
XBYPASS8B10B(3:0] TXN T LK NEW ENB FDCE FDCE
XCHARDISPMODE[3:0 ™ AND4B3 c
S — [3:0] —— [ . START-1| oISTARTG || o[ STARTED g
XCHARDISPVAL[3:0] TXRUNDISP[3:0] FIFO FULL RST RLOC=X15Y15 FOK
" SRLOC_ORIGIN=X109Y212 L FDCE L CE CE
XCHARISK([3:0] RPM_GRID=GRID LWEN START- AND3B2 CLK CLK
OATARLO SRLOC=X11Y19 | — NEXT ENB-1 NEXTENB == ==
- [31:0] EF_CLK_V_SEL=1 3.———:](NEXT ENB+1 CE NEXTENB LWEN FULL-3 RST RST
r4 X_| PREEMPHASIS 0 <--W RLOC=X3Y7 RLOC=X6Y7
S| }7TXFORCECRCERR 800 NEXTENB CE
2 | TXINHE | o SRR WSRO0 ] e Send 2 Idle bytes: - K285(10111100), D16.2(01010000)
%\ }7TXPOLARITY X_LOS_THRESHOLD=8 LWEN RST CLR = OX].BC, 0X050 (t|me'0rdered) OXSOBC (|n paral
s oo BT FMARRST T EMAP FDC
CLK [TXRESET LK_COR_SEQ_2_USE=TRUE LWEN
LK_COR_SEQ_2_1=00110111100
L CLK [TXUSRCLK LK_COR_ SEg 2”2=00001010000 FIFO FULL " STARTf " .w D Q M‘
=" TXUSRCLK2 I[E:gg; SE% i % ooo11000101 NEXT ENB+1 13 o NEXT_ENB-1 NEXTEN 13 o NEXT_EN
LCCon R A : rrocoxsvs T WNEXTENB) , mocxore g OLK | G 2 Txout2
LIGN_COMMA_MSB=TRUE NEXTENB LWEN CLR
. . : B | RST m STOP_FIBER {>O TXOUT33 [ TXOUT[33:32]
Fiber inputs are frozen until ~9BX after Reset goes away R =G
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C

FILL Logic for 2-4 word alignm

2-LAST-in-a-row_ FDRE

ent

2 | DO
ol

3-LAST-in-a-row

» LAST BIT D DOUT17.
BUF

uT16

Q END n

FDRE g LAsT LAST | ol LAST#2
RXDV LAST o Q LAST+1 \ _LASTEN ce .ENDTIMEOUT \ N po—— END-1 b
e LW EN | ROV g CLK | NO_DATA RXDV END_EN | .
CLK AND3 R OR3 CLK
anozs: I ¢ R RST _FILL RLOC=X15Y14 L] ¢ R
™ RST_FILL RLOC=X15Y13 ENDTIMEOUT = RST_FILL RLOC

ENDING_DATA

=X15Y19

rpRe FILL is effectively DO16~

3rdLAST+1

FOUT17

@ LAST_FILLN

o | LBuF
o

Q
o

FOUT16
FOUT15
FOUT14

>
mNON_EMPTY_EVT
BUF

12BITO (o,

BUF

FOUT[17:0]

10BUS[L7:0]
DOU :0

[13:2] 11BUS[17:0]

MUX2_18B_REG

Q[L7:0]

D1S[17:0]

RLOC=X15Y4

RHL mVeo |
RST-FOK SoP4B1 BUF
ND+2
FMAP ores1 MISALIGNED RST FIL SOP3BIA © EMAP
— 14 SOP3B1A RXDV RST_PHASE Q1
WEN NON_EMPTY_EVT
— 13 ol LW_EN AND2B1 B e CEO — 14
oY, RLOC=X12Y12 EMPTY EVT g mCEK e TCH— FMAP 0 MISALIGNED
LAST+1 R wcl
T FDRE w_FMAP @ RST_PHASE RTGG=X15v1s — s S — fLoc=xisvis
NON-1 NON_EMPTY_EVT LAST+2 mNON_EMPTY_EV|
WC1 WEN D Q LASTf 14 ENDTIMEOUT 13 o _END-1 " FDli)g E 3R6PM RLOC=X15Y-5
OR2 I? CE ASToL 13 o [ LASTEl Im 12 RLOC=X15Y19 — D3S[17:0] BUF13 DO[17:0]
FMAP B—)c " EMAP o 12 RLOC=X15Y14 EFMAP B—n FMAP . D3S[12:0] DO[12:0]
DOUTIS m RST_FILL RLoCzRY13 = '1 END > }T N BUF4
B — 14 | e BT
DOUT14 | . LasT .W “ @ ENDTIMEOUT ENDING DAT. END B END EN I D3S[16:13] > DOL16:13]
DouTi3 |, ° RLOC=X15Y13 END ; o [RSTFIL NO_DATA | , ° RLOC=X15Y18 RXDV 12 ° RLOC=X15Y19 RLocmasyu D3s17
- 12 [RLOC=X15Y14 g ~ LAST
DOUT12 FMAP NON_EMPTY_EVT ENDING_DATA|
mRouT2 |, @ MISALIGNED | | pNON_EMPTY EVT),, .—_;S . i FAST13B10 quw > EN;)EDZ \ Do17
+;
J |, EMAP m MISALIGNED DY P 5 S gLAST FMAP
P NON_EMPTY_EVT END p— EN age AND3B2 AND3 | AST+2
NON_EMPTY_EVT o NON-L NO_DATA#1 LAST FILLyy  —|u4 sy FILL oy ND+1 SR4CE_RPM- [ e L
| 3 RLoc=x12v1s B H» B FOK = LAST
NON_EMPTY_EVT| B S ° STAT WEN LWEN-2 1 DO17
wel | WC1 13 o [LAST FILL FMAPgRXDV KIN[L0] su qo [LWEN-2gg B0 oV o
FM&E AND3B2 @ NODATAHL |, RLOC=X12Y13 ALLO] WENB LWEN-1 12 RLOC=X15Y3
DOUT15 WweC1 - MISALIGNED |, NAND4BL Ry DISPER[1:0] o RDY QL LWEN D3S17 | .
— gbouUTi4 | " " mEND |, . Rxnosvnerel | RXDV moC e
LAST oUT13 ) LAST RDY FILL o i1 o RXDV g mCLK | ol
13 B
RXDV ° LAST_BIT [ e | RXDV ﬁ LAST BIT B RLOC=X9Y5 RXNIT[L:0] CLR
e RLOC=X15Y13 .DOUTlZ e = Wel L = RXDV " = RHL RLOC=X9Y5
-M 1 AND4B1 = O )
AND3B1 H - -
Do we really want RXDV to override a FILL? YES ey 1-0-l0gic-step delay
FMAP FMAP DOUT15 FMAP
FMAP DOUT15 |, FMAP DOUT15 |, DOUT14 STAT
14
DOUT14 DOUT14 DOUT13 STAT BIT
—. 13 | 8CODE o " 13 STAT RXDV —i STAT BIT FMAP
" CE_NEXTENB .M 12 RLOC=X15Y15 —— 13 ONLY, .DOUT13 12 RLOC=Xx9v7 .DOUle AND2 STAT |, © RLocexavt —
m START| , rrocxav' ™ EMAP mROUTI2 |, m8CODE |, rLocx N gDoUTI2 |, AND4B2 RXDV |, ND+L |
IM 1 IRXDV n FDC HSTAT 12 ° RL\C/:ICE!:‘QYG
u FDC mNO_DATA ND# ND+2 WENB
—n MEM_ERROR FMAP NO_DATA NO_DATA+1 D o———1| = .
@ SSIGNMENT ERR| , O L ocaxeva | e Q
- AND2
—t 14
m OVERFLOW | , EMAP oLk mCLK Lo m RENERR P~ ERRORg EDC
AP FMAP " CLR_MRQRST B—)c EMAP CLR BUF
NEXT_ENB+1 o CLANRORST gy cLR RST
A =R, RLOC=X6Y9 —u RST LS RXDV_| LRXDV,
" — RST NEW_ENB L — = u
L e 1 START-1 mtULL FLAG
REO RST |- o[ MREQ RST o —13 o [MEMRQ-2 START 12 © RLoc=xav! —B o|_NEW ASSIGNEDy @ RDY SYNC g gCLK |
= 12 mFIFOAE 1, RLOC=X6Y10 STARTED |, mASSIGNMENT ERR| |, RLOC=X6Y4 FOK CLR
RS, mSTARTED |, m mNEW ASSIGNED |, - @RS
AND3
RLOC=X6Y8
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only keep first two 8-codes (L1A number)




W Qr7:0]

UpP
@
NEW ENB | — MCNT[4:0]
MEM_CNT
RELEASE ce ceo
CLK

~ B—>c TC—
A CLR T B C D
[ LA DIAG[15:0] mouTs SRACE DOUT42 I, FDC
} BUF5 L1-BUFF-WARN KIN1
MCNT[4:0] DIAG[4:0] DOUT14 DOUT43 IDLE LIDLE
e F-CODE 1-F - o e——— |
mDOUTI3 st Q rsT FiLL FDSE KINO no vital load
mREQLRST DIAGS DOUT12 O GOOD-F-CODE RXDV _ om
mVEW_ASSIGNED <BUF DIAGS —— ROV | 0| OF E—— Iil . o ° ol LLBUFF-AFUL mCK e
mlCLEg @WRNEXT <8 DIAGY ANDe mCLK o ol 4F .72 . ) LAST-WARN-BIT| .. AFULG RST R
BUF CLR B AFULS =
AT m STACK MT P~ DIAG8 RST_FILL Ao 3F o FDCE
pSTAT BIT <8 NO DATA KW DiAGE | GOOD-F-CODE 0 )
= BUE | AND4B1 WARN-1 o QC LD_WA
LA m\ON_EMPTY_EVT K8UF DIAG10 /0 LD WARN g RsT_FiLL FD8SE LD WARN
LAST BUF BUF FD8RE WC1 "
- X0V ;
BUF =D BUF DIAGLL FFUL[7:0] AND3B2 b el Y mCK e
: 1-F
mLAST BIT @END DIAG12 .T T cer cLR
LASTEN _ [<BUF LRXDV _ [<BUF DIAG13 nZf g  —
| m— L FFUL[6:0 mCLK |
mLAST FILL <8V mEVEN BUF DIAG14 2 2 ¢ FDCE
@ RST_FILL [BYF moouTs B DIAGS R AND4B2 FFUL[6:0] FULL_FLAG

mtD_FULL
OR2 CE

LAST Flag is insensitive to single-bit errors i
LAST Flag Logic tables, checks for E-Codes in DMB Data (. means LAST Flag will e set for that word)

BRAM FIFO Output *Assume 4 E-Codes at DMB End are sequential with no gaps*
Normal event sync: X X Lost 1 word OR 3extra: X X Lost 2 words OR 2 extra: X X Lost 3words OR 1lextra: E X
X X E X E E E E
""""""""""""""""""""" 8BITO ,
EL E EJ_ EL FD E.'— .El- FDAT[15:8] F!IIL |-EL
E E Fill B wRSTAL, o RSTALLYg  Fill Fill pmpsol Fill Fill H
. DOUT15 TXEN 2 o
Normal, but lose 1st E-Word: X X w | SRACE m Ok R L] 81| WARN g
(or lose last E-Word) X X S jﬂ o o iE FDAT(5:1]
""""""" - NONE_FREE .
E E .DOUTlZ J RXDV Q1 3E GOOD-E-CODE e FDAT[15:0] RLOCLX12v4
A L anosgr BT cE @ m/Co LDFULL g mVEMREQ _ —— .
Filll E mCLK L . 4E o NEW ENB TXOUT[15:0]
Normal, but lose 2nd E-Word: X X pRELALLL ] - AnpzB2 NEW ASSIGNED IDLE16BITp, eoyrpisig
i) . AND4B2
Page 6 1650P481
(or lose 3rd E-Word) X X
E, E Set LAST Flag for Bad 2nd E-Code case BUFL3
Fill E D2S[12:0] D2SS[12:0]
g LAST+ FDRE FDRE D2S[17:0] - -
Normal, but BAD 1st E-Code: X X FDRE Hazg jw 5 o E0_ON_WC _EQo+1 | | o | EQ_ON_WC_EQ0+2 paspie:13] BUF4 posspieita
x x LAST+1 LLAS'I!i-l—O B WEN CE B WEN CE >
"_E"""_)_(" R m WEN ZE ¢ 4?:«0432 m o R mC e R Dol
EL E = CLK c » RST FILL SRLOC=X15Y13 RST FILL SRLOC=X15Y13
= RST_FILL RSRLOC: 15Y13 .M D2ss17
Normal, but BAD 2nd E-Code: X X w0 EL ON_WC EQ2
X X FDCE FDRE g el
SOP3
_“)Z """ E “STACK hy REN_ERR-1 | o _REN_ERR I% D o[ —LEASTZ__ g
EL E REN - . oLk CE AND4B1
OR2 .
CLK B=——pc
. B )c R
BAD 3rd or 4th E-Code is no problem O @ RST_FILL—Tsarocsxsvia
THE OHIO STATE UNIVERSITY "™ Input Unit _ IR [T 2 [roset D785D
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A

FIFO_AF & FIFO_FULL are driven by Tbufs from 22 mem's.

NEW_ENB & NEW_MEM are driven by MemCtrl.

NEWMEMI[4:0]

RST

sync'd to

MEM[4:0]

[ 9
FD5PE current fiber write mem ID (no critical load)
WR_SEL

[ D
STACK_MT false means Writing to Next Mem.
- BUF5E

EMTPY has 1-clock latency rel to WEN, problem for simultaneous REN!

REN+1 g

OLDLOC=TBUF_X40Y48:TBUF_X46Y52
RMEMI[4:0]

TX_EN & DIN are driven by DDU_Ctrl FPGA. mNEW ENB | @ NEXT ENB | EMTPY (Read Domain) latency is only for going-False case after a Writ
REN is driven by RD_CTRL. mCLK L mCLK L. next fiber write mem 1D AF_CLB_5X31RPM RS ngcsg‘g-é“Y“‘TB“F-X"”
IDLEOUT needs local control qu:i)c. rsT CLR RLOC=X3Y2 NEXTMEM[4:0]
FMA WEN+1 WE+RE FDCE NEXT ENB RDMEM[4:0] OLDMEMI[4:0]
WEN+1 REN+1 B2 WREN DOUT[40 :
B s ™ NEXT_ENB \ \_DIFF_RD_WR b Q WRNEXT - CLK WR CLK fiber release mem ID
+ . . - - -
REN+1 13 DIFF RD Wi FDCE .STACK MT. EN_USENEXT | = WIrFIFO is different than RAFIFO o STACK MT - - CLK OLDLOG=SLICE_X40Y48:SLICE_X46Y52
NEXT ENB |, RLOC=X6Y7 mREN |, ol REN+L ors mCLK Le REN oLl STACK_FULL FDCE
m STACK MT 4, mFOK e NEXT_ENB Rroesxevt PN LOOP_STACK_FULL OVERFLOV
FMAP CLK Jis B ko ik OVERFLOW ok |° Q
L ¢ RLOC=X9Y4 FDCE RST . CcE
~ RST OR FDCE . I current fiber read¥nem ID CLK
[ R LR — NEW ENB NEW_ASSIGNED | | o ASSIGNMENT_ER| MEM ERROR L R
RENGL o [EN_USENEXT, _ D NEXT_ENB OVERFLOW @ RHL RIOC=X6Y15
12 RLOC=X6Y7 = FIBER_ON FON - cE OR2B1 .‘CLK CE FOCE
mNEXT ENB | NV CLK =new Mem assn'd, but ~ m==C—pc ore
Q = c still using previous Mem i FDCE mREN_| | RELEASE g
U = RHS RLOC=X3Y9 RELEASE_RD o Q
— .CLR MRQRST ] RLOC=X3Y10 EDCE - REN LOOP_REN| . RELEASE _RDY ce
' . RXER RX_ERROR g g CE c
Don't use COMMA as RxDV indicator! R . w8 CEES ;.
.&BREFCLK CHBONDDONE o« I% c . RST RLOC=XoY6
—BREFCLK2 CHBONDO[3:0] CLK RST RLOC=X9Y5
CHBONDI[3:0] CONFIGOUT EOE ¢ CLR FDCE FDCE
RXBUFSTATI1:0] RHL Y\ ™\ RXRHL TREOG=Rov7 FIFO_AF
—[CONFIGENABLE RXBUFSTATUS[L:0] Elastic Buffer Overflow L MEMRQ-2 MEMRQ-1 MEMREQg
(——CONFIGIN RXCHARISCOMMA[3:0] RXBUFSTATL FOK, EMAP STARTED FOK ° FOK ° °
.7 CE .7 CE
@——ENCHANSYNC RXCHARISK[3:0] BUF8 DOUTI15b: OR2B1 CLK CLK
o RDOUT[15:8] DOUT[7:0] [ = e
g }—‘HENMCOMMAALIGN RXCHECKINGCRC — 14 REQ RST CLR CLR
LOW[3:0] ENPCOMMAALIGN RXCLKCORCNT[2:0] B UFS — 13 . MREQ RST I MREQ RST ] RLOC=X6Y6
: : RDOUT[7:0] DOUT[15:8] o|LOOP_STACK Ll g RST ALOCx6YS
° L OOPBACKIL: COMMA } STACK_FULL| ~
2] [1:0] RXCOMMADET A [ EAEALAASEL ) RLOC=X6Y15 orR? FDRE
gl Fon RXDISPERO OVERFLOW
Z B2 powerDOWN RXCRCERR — 1 o REO RST
RXDISPERL
L ——REFCLK RXDATA[3L:0] g }7 D Q J——.
E RXNOSYNCO RXER n FMAP ™ MEMREQ cE
o ° ——REFCLK2 RXDISPERR[3:0] FDCE CLK
2 . RXNOSYNC1 . c
~ ‘R}TREFCLKSEL FXLOSSOFSYNCLL) RXNIT[3:0] RXNITO RLOC=X9Y7 " NEXT ENB | NEXT_ENB+1 R
B—=——FRxXN RXNOTINTABLE[3:0] —13 Q CLR_MRQRST RLOC=X6Y1
LOOP_RE| CE_NEXTENB RST
RXP RXNITL RELEASE_RD o - mEENEXTEND - AN
HRXP RXREALIGN — 0 RLOC=X9Y5 CLK o New Mem Requested
& | ———RXPOLARITY RXRECCLK RXCLK-NOUS = ¢ oR
.@RXRESET RXRUNDISP[3:0] RST RLOC=X6Y2
CLK .
W——"—RXUSRCLK TXBUFERR .
o [ _— TXER[30] o patA Kill WEN & MemReqﬁon Mem Error?
! TXN u . %tsE 1st mem after I—II%dCFIQESTGtartup)
XBYPASS8B10B([3:0] ™N ———H NEW ENB
XCHARDISPMODE[30] e —1XPm ANDeB3 mE e START START-1 START STARTED
TXOUT([33:32] CLR [ ] D Q L 2 D o—/—A
XCHARDISPVAL[3:0] TXRUNDISP[3:0] m FIFO_FULL paRST RLOC=X15Y11 STARTED FOK
XCHARISK[3:0] gﬁkﬁogﬁ?g{l%'s‘.?mg““ LWEN FDC START. " AND3B2 - CLK N CLK N
XDATA[3L] RLOC=X11Y15 N E——— ) NEXT ENB-1l o | NEXTENB, FULL3 B==—pc . ==
© ’ EF_CLK_V_SEL=1 -
. z ‘TXINHIB | XFORCECRCERR i:ETﬁE“S?EfﬂSS‘{%%&S%% NEXTENS CE NEX;ELV\;B e LWEN i » RST RLOC=X3Y7 gy RST RLOC=X6Y3
2 AND2 .
e e ST e | m e Send 2 Idle bytes:  K28.5(10111100), D16.2(01010000
& | |——TxPoLARITY X LOSINVAL I, INCR=2 VRBST RLOC=X6Y2 = 0x1BC, 0x050 (tlme—ordered) = 0x50BC (In paral e
RST LK_COR_SEQ_LEN=2 OR2 F FMAP !
= CLK [TXRESET LK_COR_SEQ_2_USE=TRUE LWEN FDC
I?TXUSRCLK K-GO SEQ-7-2-00001010000 PIFO FULL 1 START | 1 gNEXT ENB | o WEN+L g
=" TXUSRCLK2 tE;E83;358;1;%;38&%513? NEXT ENB+1 13 o NEXT_ENB-1 NEXTENS 13 o NEXT_EN
tE:gggjiépsifrﬁ|Y¥5+L—SE NEXTENB 12 RLOC=X6Y2 .7LWEN 12 RLOC=X6Y2 CLK . [ TXQ‘ % | TXOUT32
. . : HIGN_COMMA_MSB=TRUE e B CLR m STOP_FIBER TxouT33 [l TxoUT[:32]
Fiber inputs are frozen until ~9BX after Reset goes away RST 7
[TITLE - BY IPARENT PAGE PROJECT
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A I B c D

- - LAST_BIT DOUT17
FILL Logic for 2-4 word alignment e e T
FDRE Sl — g = Founs Page 42
. . g
FDRE  _ LasT LAST LAST+2 roRe FILL is effectively DO16 g | FOUTIS MUX2 168 REG
= B0 Q mhON EMPTY BV~ ” | FOUT14 - DIS[17:0] | |
RXDV LAST| o [LAST+1 LASTEN | mENDTIMEOUT NN END-1 |, ol END g LBur FOUT[17:0] R Quol
LW_EN RXDV CLK mNO DATA@/ SOP4B3 END_EN DOUT[17.0 i RLOC=X15Y0
LAST+1 LK CE | B——)c o RXDV oK CE 12BITO FOUT[13:2] 11BUS[17:0]
AND3 OR3
anpzsr ¢ R RST_FILL RLOC=X15Y10 L] ¢ R
™ RST_FILL RLOC=X15Y9 ENDTIMEOUT ENDING DATA = RST_FILL RLOC=X15Y15 — o
RHL [ LA
RST-FOK sopasL BUF
ND+2
FMAP orzs1 MISALIGNED RST FIL SOP3BIA QO [
RST_PHASE FMAP
— 14 SOP3B1A RXDV Q1
WEN NON_EMPTY_EVT B
—n o LW EN AND2B1 B cE CEO — WCO0 )
mRXDV_ |, RLOC=X12Y14 EMPTY EVT g mCLK e Tel— FMAP .7W01 13 o |_MISALIGNED
LAST+1 R [ _
| FDRE w_FMAP - RST_PHASE RLOC=X15Y12 — 14 NON EMPTY EVT ? rrocoxsvis
NON-1 | o [NON_EMPTY_EVT e LAST+2 3 e Paqge 36
WC1 WEN LAST ENDTIMEOUT ° END-1. FD18CE RPM RLOC=X15Y16
ore E———cE B o [ LASTEl B RLOC=X15Y15 — D3S[17:0] DO[17:0] | b
FMAP m LK e mtASTH |, RLOC=X15Y10 mNO_DATA |, : .. BUF13 .
bouTis R EMAP o EMAP FMAP . D3S[12:0] DO[12:0]
mRoUTIS |, @ RSTFILL RLOCX1v1d = " END RN
aDouTLs | mok 1, — o B e paseas]BYF4 popeas
DOUT13 o LAST RHL ENDTIMEOUT mEND 13 END EN CLR : = :
0 RLOC=X15Y9 = 13 o | RST_FIL = 13 o | ENDING_DAT, RXDV o RLOC=X15Y25
DOUT12 " EMAP .L 2 RLOC=X15Y10 .M 12 RLOC=X15Y14 END.ING DAT. \'2 RLOC=X15Y15 LAST D3s17
= || ! B
= @ MISALIGNED| | NON_EMPTY_EVT| | s 1 FAST13B10 ERXDV } >EZ§$F2 \ D017 T
] m MISALIGNED L
" NON_EMPTY_EVT FMAP mEND [ RSN Page 5 oreee AND3 ) AST+2
NON EMPTY EVT| - o NON-1 g = o NO_DATA LAST FiLLg |, RDY Eg‘}'(- o ND+1 O SRACE_RPM e
S -
= 2 froc=azvis wcl NON_EMPTY_EVT v = o l"° STAT WEN LWEN-2 N pboir
WC1 " 1 o LAST FILL. FMA}i RXDV_ KIN[1:0] AL0] SLI Q =l RXDV |2 o p——
x NO_DATA+1 ! WENB - L_swen| =
FMAP DOUT15 ANDSB2 .;WJFCI 12 RLOC=X12Y1f1|SALIGNED N NAND4BL Ry DISPER[L:0] o RDY Q1 Ht\c\i;; D3S17 |,
= B[L:0] 4..7
—lu glouTi4 | LAST = " mEND |, AILL RXNOSYNCIL0] o _RxDV ok |5 e
AT |, DOUT13 ———>— RDY o———m cio) — A m Otk e @l
RXDV ° LAST BIT. e RXDV ™\ LAST BIT "2 RLOC=X9Y1 RXNIT[L:0] CLR
[ IAL A ) RLOC=X15Y9 .DOUT12 o = u RXDV D[1:0] ™ RHL RLOC=X9Y1 B
WC1 .Mr\ L 1t RXBUFSTATL | |,
1 AND4B1 .
. AND3B1 : ’ o 1.5-logic-step delay
Do we really want RXDV to override a FILL? YES RLOCEEY
FMAP
FMAP FMAP mPouTs FMAP
DOUT1S |, FMAP moouTS 1, mooUTL STAT —
— .7DOUT14 glouT4 | STAT mlouT3 EXDY STAT BIT e STAT BIT EMAP
—n | S 8CODE g — " DOUT13 0= DOUT12
S o ———WCE NEXTRYB DOUT13 oM B0 RLOC=X9Y3 e AND2 HSTAT 12 RLOC=X9Y3 —
mSTART ), RLOCXYT T EMAP 2 RLOC=X1SYLT — 13 o[ ONLYg gbOUTI2 | ANDIB2 RXDV —“
™ LWEN |, IDOUT12 n Im 12 RLOC=X15Y11 FDC = n ND+1 |, WEN
o
A .RXDV " EDC .NO DATA HSTAT 12 RLOC=X9Y2
ND+1 ND+2 WENB
SSIGNMENT Errl o [MEM_ERROR g FMAP mNODATA | o|_NO_DATA#1 o o——1 B
.A— 12 RLOC=X3Y9 e AND2
m OVERFLOW | | LK mCLK L m REN_ERR {> ERROR g
AP FMAP  \exr enpe o CLRMRORST gy FMAP " © ar FMAP RST = . FDC
m=X L ENBHY, RLOC=x6v5 RST [ B B — L
—. — mRST_|, — | — pFfULL FLAG XDV o[ LRxDVg
— NEW_ENB _ RDY SYNC
REQ RST | . o[ MREQ RST o — 13 o [MEMRQ-2 B o | START-1gg —® o |_NEW_ASSIGNED = u
12 Ii—L 12 RLOC=X6Y6 .& 12 RLOC=X3Y7 Iw 12 RLOC=X3Y9 IL CLK ¢
mRsT @ STARTED |, mSTARTED |, @NEW_ASSIGNED |, ANDS = LR
RLOC=X6Y4 RS 1
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gyl
. up
NEW ENB P — MCNT[4:0]
} > MEM_CNT
RELEASE CE CEO—
- HCLK c TC —
i A CLR I B C D
ST .
BUF5 A I DIAG[15:0] mRouT15 SR4CE DOUT42

MCNT(4:0] DIAG[4:0] DOUT14 L1-BUFF-WARN

L e F-CODE 1-F DOUT43
@LOUT13 } st o NANDS @ RST_FILL FDSE

mREQ_RST DIAGS5
1

mNEW_ASSIGNED S DIAGE mPoUTz | RXDV sk £00D-H-CODE eV s LT-BUFF-AFUL

LIDLE @ 1E o Q
mPlEg @RNEXT [<8F DIAG? o |_4F .T > LAST-WARN-BIT| . AFUL6 i

STAT BUF | o
.W > m STACK_MT DIAG8 AND4 aF m LK b EDCE
pSTAT BIT | mNO_DATA KUV plAGY GOOD-F-CODE B0 WARN-1 LD_WAR}
mfltl 7 NON_EMPTY_EVT[<8UF DIAG10 WCo LD_WARN e FDSSE ° °

e o ™ | ] | RST FILL mLD_WARN
mLAST | .END EN [<BYF DIAGIL WC1 RXDV DOUT[7:0] ok |

BUF B . -

LAST BIT 5 piac12 FFUL[7:0] AND3B2 LF ¢ ow
= 2 e
mLASTEN [<BYF LRXDV  [BYF DIAG13 2F LWARNBITS RS L

" FFUL[6:0 = < CLK H
mLAST_FILL [KBYF mLVEN BUF DIAGL4 [6:0] 3 B FDCE
@ RST_FILL [<BYF DOUT15 [<BYUF DIAGIS
BUF = BUF AND4B3 ANDeBZ FFUL[6:0] FULL _FLAG
gD FULL |
OR2

CLK

LAST Flag is insensitive to single-bit errors e
LAST Flaq Logic tables, checks for E-Codes in DMB Data (. means LAST Flag will Pe set for that word)

BRAM FIFO Outp *Assume 4 E-Codes at DMB End are sequential with no gaps*

Normal event sync: )>§ § Lost 1 word OR 3extra: X X Lost 2 words OR 2 extra: X X Lost3words OR 1lextra: E X
_____________ E X E E 8BITO E E
E E e g - FDAT[15:8] S —
L
E E |E|L| E'— mRSTFILL oL RST FiLL+1g IE|L| FE”L _DIN[lS:O] | EI::L FEllf [
DOUT15 : ! ! TXEN g 1 1
Normal, but lose 1st E-Word: X X e SRACE mCLK | 5BIT22 2| WARN g
(or lose last E-Word) X X B oums | )ECOPEla o IE : NONE FREE 0x16 oy
------------- — - [TRAA S = :
E E .DOUT12 o QL 2E GOOD-E-CODE MEMREQ eV RLOC=X12Y6
FilLl EL AND4BL .RCXLDKV N @ jE /0 LD FULL g NEW_ENB TXOUT[15:0]
S an ® AND4 = NEW_ASSIGNED IDLE16B”I—DLEOUT[15 0] L
RST_FILL+1
Normal, but lose 2nd E-Word: X X et o Anpaz Page 6 ey
(or lose 3rd E-Word) X X
& E Set LAST Flag for Bad 2nd E-Code case | suris ..,
Fi E g LAST+L FDRE FDRE D2S[17:0]
Normal. but BAD 1st E-Code: X X FDRE m e > EO_ON_WC EQ0| o [EO_ON_WC_EQo+1 | | o [EO_ON_WC_EQO+2 D2S[16:13] BUF4 D25S[16:13] L
! ’ mVClg WEN WEN >
X X LAST+1 o LLAST+1 B B
_____________ = o0 mCLK | mCLK L .
E X - WEN | o AND4B2 R R D2SS[17:0]
EL E = CLK c » RST_FILL SRLOC=X15Y13 RST FILL SRLOC=X15Y13
= RST_FILL RSRLOC: 15Y13 .% —
- : || E1 ON_WC EQ2
Normal, but BAD 2nd E-Code: ))2 § FDCE FDRE = et L
............. STACK MT , REN ERR-1 | o[ _REN_ERR plASTH2 |, o LLAST+2 b
XL E = REN o« = WEN cE AND4B1
B CLK = CLK
H E E ¢ an ¢«
BAD 3rd or 4th E-Code is no problem RST @ RST_FILL—Tsarocsxsvia
THE OHIO STATE UNIVERSITY "™ Input Unit _ "IRG T 2D ot D785D
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FMAP

EN
10
» 11

.I2

FMAP

= A0
= Al
] BO
[ Bl

FMAP

= Cco
[ Cl
[ Do
[ D1

INT2
RLOC=X0Y1

INT1
RLOC=X0Y0

INTO
RLOC=X0Y0

NOR4B2

IIWENII

IIRXDVII

& XILINX  wre

Title:

[Comments:

FAST13B10

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

Date: 19th December 2003 er: 1

[Sheet Size: B

Rev: A
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Send 2 Idle bytes:
K28.5(10111100)+D16.2(01010000)

= 0x1BC + 0x05 §time—ordered)

= 0xBC50 (in parallel)

VCC QN9/CCVCCVCCVCC QNOGNOQNYCC ONYCC QNOGNOGNOAND

0[15:0]
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D

w

Corner 0 FIFO usage

CB4CL_11

earch "corner fifo_busy" radr for free FIFO

4
|

SEARCH_FO

SEARCH_F0

START_SEARCH
CEO_SEARCH0
BUSY_C0

SOP3

LDCNT_CO

» BUSY CO

"

CLK

RST

Do
D1

S_COADRO
S_COADR1
o2 |_S_COADR2
o3 |_S_COADR3
8 | S_COADR4

Qo
QL

GND
CEO_SEARCHO0

MARK

ceo [EE2EOTETE g

TC —

Search corner "c0" FIFO availability for use by any fiber.
Up-search for "corner Fiber f0", down-search otherwise.

write "0" into adr "oldmem" to mark FIFO available

SOP4B1

S_COADRI[4:0]

.WWEN Co

™ MARK b

™ CLK
I WADRO a0
- WADRL AL

[ WADR2 A2
WADR3

S_COADRO
S_COADR1
S_COADR2

» S_COADR3

WE
SPO ——

WCLK
BUSY C0

A3

DPRAO
DPRA1
DPRA2

DPRA3

@INIT="0000"

"corner fifo busg" register
RAM16X1

B C0 g

FIFO Release Control

Which Fibers

MEMREQ_F[3:0]

need a new FIFO?

FDRE

SEARCH_F[3:0
EERSAEE) FDRE MEMREQ_FO 5
MEMREQ_FO, ) o _GOT_Fo GOT_FO | .
SEARCH_F0 - m CLK
m CLK N MARK L ‘ r
MEMREQ FO -2t ¢ = RST DORE P ‘
DID_FO = FDRE
RST RE MEMREQ _F1 o
MEMREQ F1 5 GOT F1 GOT FL |,
SEARCH_FI > m CLK
ak | MARK 2 ‘ w
MEMREO F1 OR2B1 L c R RST DONE_F1 T
DID_F1 = FDRE
RST RE MEMREQ_F2 o
MEMREQ_F2 ) GOT F2 GOT P2 |,
SEARCH F3°° @ CLK
m CLK N MARK L2 ‘ ®
MEMREQ F2 2 <o RST DONE F ‘
DID_F2 = FDRE
RST RE MEMREQ_F3 o
MEMREQ_F3 5 o _GOT F3 GOT 73 |
SEARCH_F3 m CLK
ak | MARK N ‘ r
orosr IR e DONE_F3 I
MEMREQ F3 R RST
DID_F3 =
RST

GET_F[3:0]

RELEASE_F[3:0] FDRE FREE_F[3:0] Page 41
RELEASE_FO o FREE_FO M4_1E_RPM
Q FREE_FO  po MUX4 5B
SoP3 CE FREE F1 o1 CBACE OLDMEM[4:0] - WADR[4:0]
2 Q[4:0]
FREE_FO m CLK ) FREEF2 oo o FREE o (0505(45]
FREE F3 D3 Q[3:0] 11BUS[4:0]
OLDCTRLO so § }T CE CEO 12BUS[4:0]
FDRE OLDCTRL1 s1 B—pc TC L GO 13BUS[4:0] b
RELEASE_F1 o o FREEFL o  MARK FREE ENB < =T - WSEL COlrpig
CE INV ) ) . .—WSEL C1 CTRLL
FReE F1 % CLK 2-bit encoding of active OLDENB Ly
L N CB4CE OLDCTRLI[1:0] SEL.CO WSEL _C
RST
o0 | OLDCTRLO vee FDC
OLDCTRL1 OR?
FDRE o SEL C1 SIGNAL AFUL
WSEL_C plGNAL |, o—Am
RELEASE_F2 R o FREEF2 g Q2 — RST H
Q3 — OR2 CLK
sop3 CE MARK MARK | SEARCH_LIM FDCE B—Pc
FREE_F2 CLK m AR MARE e ceo e cLR
- o mCLK . el mEUSY_Co "\ SEARCH_ERR 5 o | SEARCH_ERRg @ RST
CLR BUSY_C1 _
mRST e ax 1F mRST >0 RSTg
AND3
FDRE D2 4E = R "
OLDENB[3:0] RST FDC
m RELEASE F3T R o| FREEF3 g  OLDCTRLO| o0 LoLDENBD FREE == FDCE FULL FFUL r
sops ce @ OLDCTRLL | b1 | OLDENBI FREE_ERR-1 FREE_ERR = ° Q u
FREE_F3 CLK D o1
] OLDENB2
R b2 CcE CLK
MARK OLD_ENB OLDENES B
[ ] E D3 = CLK CLR
INV SOP4 c CLR RST
RST =
THE OHIO STATE UNIVERSITY "™ Memory Control Unit IR [T 2,2D fro=er D785D
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w

Corner 1 FIFO

usage

Search corner "c1" FIFO availability for use by any fiber.
Up-search for "corner Fiber f3", down-search otherwise.

MARK

SOP4

parch "corner fifo_busy" radr for free FIFO CB4CL_11
g, 00 o0|_S_CIADRO
o1 o |_S_CIADRI
- o2 o2 |_S_CIADR?
SEARCH_F3 SEARCH_F3 o os|_S_C1ADRS
" Page 8 | S-C1ADR4 B s c1ADR[4:0]
SEARCH_F3
START_SEARCH w
LDCNT C1
CEO_SEARCHL vee
BUSY_C1 CEO_SEARCHL
BUSY_C1 Iﬁ CE ceo | 2EY SEARLVAL o
SOP3 B—)c R TCh—
RST

RST
WWEN_C1

R “corner fifo_busy" register
RAM16X1D

.WWEN C1

» MARK o
» CLK

WE

WCLK

- WVADRO

- WADRL

- VADR2
WADR3

™ S_C1ADRO

™ S_C1ADR1

S_C1ADR2

= S C1ADR3

SPO

DPO

BUSY C1 n

@INIT="0000"

write "0" into adr "oldmem" to mark FIFO available

SEARCH_F3

PREF C1

FIFO Assign Control

SEARCH_F2 FDRE
o ol SEL CO g
SEARCH_F0 m FIFO_SEL| . PREF CO
OR2 CLK FDRE
SOP4BL L] R 5 SEL C1
m END_SEARCH FIFO SEL ¢ u
B———ct
CLK
GOT CO0 SOP4B1 B==—c R
BEST SEL m END_SEARCH
FDCE
FDC
PREF_C1 SEARCH LIM MARK-2 b 0 FIFO_SEL MARK-1 MARK
SoP4 m BUSY_SEARCH . MARK o o1
CLK AND2B1
SOP4B2B = ¢ R = CLK |,
END_SEARCH CLR
T SEAREE ] m RST
GET FO oo M4_LE CB4CE
e FDRE FULL
GET F1 b1 = SEARCH_RDY, Qo l—
L — o START_SEARCH o )
GET F2 2 b Q Q1—
mCET_F3 o3 LK CE NoR? Qt—
SFO  so MARK B=—pc R Q3 —
P END_SEARCH BUSY_SEARCH | . ceo |
CLK SEARCH_LIM
@ SEARCH RDY ¢ s CB4CE SF[L:0] == T =
Qo |-SFO mEND_SEARCH
1| SFL
o2 — 2-bit encoding of Search GET_Fx
m START_SEARCH . Q3 D2_4E SEARCH_F[3:0]
BUSY SEARCH ) SEARCHING SEARCHING | ol sfo [, o | search ro
[ | INV CLK . SF1
OR2 B—)c LR TC — ™ AL p1 | SEARCH F1
RST o2 | SEARCH_F2
m FULL D o FULL |, o3 | SEARCH_F3
INV

PREF_C[1:0]
|

BUSY_C[1:0]
——

GOT_C[1:0]
——

MEMFREE[4:1]

Z_E_R_O[3:0]

MARK

Assign Fiber to FIFO &

FDC

MARK+1

WADRI4:0]

Assign FIFO to Fiber

cLr AsF_ FDA4SE

NEWMEM[7:0]
NEWMEM[4:0]

NEWENB[3:0]

NEWENBO
NEWENB1
NEWENB2
NEWENB3

™ SEARCH_F0
™ SEARCH_F1
™ SEARCH_F2

™ SEARCH F3

= MARK

™ CLK ¢
R

™ CLR_ASF

COMP4
A[3:0]
EQ

AND2

ONE_LEFT
FULL-1
MARK o Q
CNT_MEMS

e

FULL -

FREE

L
: )) > CNT_MEMS
MARK
CLK

How many of 22 FIFOs are free?

set for WARN at <=3 COMP4

8BIT22

XOR2

CB8CLED

INITCNT[7:0]

B—c

MEMFREE[7:0]

MEMFREE[5:2]
A[3:0]
£o | SIGNAL o
B[3:0]
MEMFREE[4:0]
MEMFREEQ
MEMFREE1
OLD-FULL

MEMFREE4
NORS

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

[TITLE

Memory Control Unit
DDU Input Controller Logic
CMS CSC Electronics

IPARENT PAGE

"IRG 2,2D

IPROJECT

D785D

DATE
11-14-2006_16:17

FILE PAGE
.2

MEM_CTRL TA




raun by KS
Copyright (¢ 1083, il e

FTCLEX
-
VeT o
L
T .
ce M2_1B1
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[ o
.
T :
cE T2 DN
- L M2_1
LR AND282 Do
T om
o
@ w
T2 L
L
oz
FTCLEX
o R
L
LI 3
e
Taon
an
@ L M2_1
osss o
on
o
_mee
L
oz
FTCLEX
o R
- .
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- e
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a e on
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» S
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cwi
ose2
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oz
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FNEXT, FWEN & FxDIN come from the 4 InUnits. SF_BRAM18 36X1024CUSTOM

ASF & ASF_ADR come from MemCitrl. FODIN[L7:0] ‘ DO35:0] OFE g E DOUT[35:0]
FAD is the fixed FIFO location reference. eI :‘::::2 : N poutss :
|ZBUSE17201 CLR_ASSIGN EMPTY] NEAR END D034 DOUT17 M I M O t M .
. 13BUS[17:0] REN NEAR_ENG em n- em u appl ng :
SWITCH_NO
CTRL[1:0] - FULL
Write COﬂtI’O| Lol o coul AT FULL g D035 Dout35
FNEXT[&OENEXTO M4__1E_R§M:XOY26 - Sy o H .- DO34 DOUt17
FDRE FWENEOl M4 _LE RPM 3-logic-step delay g Fc D0O33-26  Dout34-27
FNEXT1 0 FIBERNEXT WR SEL Do T ———_RLOC=X0Y27 l ou ]
FNEXT2 :E Q u D025'18 DOUt16-9
FNEXT3
c 3.5-logic-step delay B DO17 Dout26
mCmRLL st .CLR ASSIG J RLOC=X0Y26 Page 41 DOUTS DO].6 DOUt8
SSIGNED E RPM_GRID=GRID DO15-8 Dout25-18
Din7-0 Dout7-0

ASSIGNEDy

MT == less than 36-bits of data are available

Page 38 . .
comps  aso FDARERPM ooy First Word Fall Through logic:

ASF_ADR[4:0] 1:’*5‘“ Do Qo [-CTRLO
AL0] ASFL CTRLL FOEN € FIFO_FULL[3:0] RST FDPE
o1 o m SWITCH | mOE ¢
EQ ASSIGN D2 Q2 ASSIGNED. MT o PRE o MT OUT ’\}\ EMPTY -
FADI[4:0] — D3 Q3 — MT MT_EN “eure
< OE CE
CE CLK ¢
» CLK c ) RD_EN Rrocxov: i
RST R .
CLR_ASSIGN riocxov22 Page 34 F3EN g ~BUFE SOPaRIBRPM procone
FIBER NEXT, D2 4E RPM ; FIFO FULL3 Not Used: REN = OE *RD _EN
WR_SEL RLOC=x0Y25 crRLo - FOEN LBure -
SOP3_RPM . A0 o
mCTRLL AL 1| FLEN o FOEN e FIFO_AF[3:0]
o2 |_F2EN o s NEAREND L FiFo_aro
URSEL | s | F3EN o
.Mi RLOC=X0Y20 .
FIFO_AF3
L gure
THE OHIO STATE UNIVERSITY "™ Memory Unit (FPGA BRAM FIFO) W/FWFT BYJRG ARENT PAGE 2 fro=er D785D
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FNEXT, FWEN & FxDIN come from the 4 InUnits. SF_BRAM18D36X1024CUSTOM

ASF & ASF_ADR come from MemCitrl. FODIN[17:0] . OFE g & !
FAD is the fixed FIFO location reference. HDIN[HfO] :‘z:zﬁ:z DO[35:0] I—m - DOUT[35:0]
28USLTl WCLRASSIGN | o ssion EMPTY DO34 DOUT17 ;
Write Control sz . D el Memin-MemOut Mapping
FNEXT([3:0] M4 _1E RPM o SopieLRR BTt S 8832 BOUE%§
o o | W4 1E RPN 3-logic-step delay g rog DO33-26  Dout3d-27
00 RLOC=X0Y27

(o] FIBEGaNEXT

DO25-18  Dout16-9

3.5-logic-step delay [~ DouT2s 88%2 883%6
P 41 DOUT8

e DO15-8 Dout25-18
Din7-0 Dout7-0

FNEXT2

FNEXT3

» CTRLL _ S1 .CLR ASSIG [ RLOC=X0Y26

RPM_GRID=GRID

SSIGNED E

.ASSIGNED.

P 38 - .
comps o PDHERRM First Word Fall Through logic:

ASF_ADR[4:0] ASFO | by, Q0 |-CTRLO
AL0] IASFl CTRLL FOEN € FIFO_FULL[3:0] RST FDPE
o1 o m SWITCH FIFO_FULLO L E— mCE ¢
£Q | ASSIGN D2 Q2 M. BUFE MT o PRE o MT OUT ,\L EMPTY -
FAD[4-0] —m Qs — p FIFO_FULL1 MT MT_EN| W eure
CLK N o (F:E EN HCLK ¢
B==—c FIFO_FULL2 Rrocevt
RST CLR ASSIGN ooy Pa e 34 GUFE SOP3B1B_RPM RLOC=X9Y16
FIBER NEXT, D2_4E_RPM Not Used: REN =OE * RD_EN
WR_SEL RLOC=X0Y25 craLo FOEN \/BUFE
SOP3_RPM = A0 bo
mCTRLL AL bt F1EN -
o2 | _F2EN o NEA
URSEL | s | F3EN o
= ASSIGNEi RLOC=X0Y20
FIFO_AF3
L Bure
THE OHIO STATE UNIVERSITY "™ Memory Unit (FPGA BRAM FIFO) *Diagonal* w/FWFT IR T 2C pro=eT D785D
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic bATE ) FILE PAGE
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sfifol8 36x1024

Page 13
CCI10CE_G
RADR[9:0]
Q[o:0]
.@ CE CEO —
» CLK c Tc RADR_TC -
CLR
.RST—‘ RLOC=X3Y8
. CCI11CE_G
4.5-logic-step delay WADR[10:0]
WEN Q[10:0]
FULL WR ce ceo END_MEM
CLK WADR_TC
anozer B ¢ CLR TC, ge 14
.RST—‘ RLOC=X3Y20

RPM_GRID=GRID

DP_BRAM1
4.5-logic-step delay

WEN

: > WRITE
FULL

AND2B1

DIN[17:0]

DIN[17:17]
DIPA[0:0]

WEA

DOPA[0:0]

ADDRA[10:0]

DIA[7:0]

WEB

ENB
DOPBI[1:0]
SSRB

CLKB

ADDRBI[9:0]
DUMI15:0]
DIB[15:0]
DUM([17:16]
DIPB[1:0]

RLOC=X5Y1!

DOA[7:0]

[

DOB[15:0]

RAMB16_S9_S18

-

DO[35:34]

DO[35:0]

DO[35:18]

DP_BRAMO
RAMB16_S9 S18

DIPA[0:0]

WEA

hxu«-\

ADDRA[10:0]
DIA[7:0]

WEB
ENB
SSRB

rapMe] O

ADDRB([9:0]

DUMI15:0]
DIB[15:0]
DUML7:16]

ENA DOPA[0:0]
SSRA
DOA[7:0]

DOPBJ[L:0]

DO[17:0]

[

DO[17:16]

MemIn-MemOut Mapping:
Din35 Din35

DIPB[1:0]
~ 55-logic-step delay... FMAP BLOCXoY2 Din34-27  Din33-26
but 4 input logic should optimize to 1 LUT=4.5 step delay. . Din26 Dinl7
W e READ Din25-18 15-8
omo N, i — Dinl17 Din34
35-logic-step delay WEN g, AR Y |, D!n 16.9 D!n25 18
ont1 \ MT2NDWAY ATOTos Inlob- INZo-
- g7 FDPE cadge 15 . Din8 Dinl6
3-logic-step delay RENg REN = READ CNT[10:0 Din7-0 Din7-0
g p y | MT_LD 5 EMPTY L CNT10
mCNTL \ MT3RDWAY Q DL Q[10:0]
T oLK CCE 4.5-logic-step delay (via WEN) ) AR FULL
ot AND3BI OR4 L WEN READ | .. UP. FDRE
| CNTO jw RLOC=X3Y17 CNT ENB - ol i FULL-8 b Q W.
.& B CLK ¢ Tc | CNT Tcpg RLoCoxave IM CE CNTO
= WEN e CLR = B CLK AND2B1
ANDIBL FMAP . SOP4B2B RST RLOC=X0Y0 ¢ R
o 4-logic-step delay (via RENJ® ghOT FULL T s
[ Rl R .M 14 ANDS need to write one more after FULL_-3 to make it EVE
peen VTR oNT ENB 23\1 NOT FULL FULL
o———— 1A
o - ? SRLOC=X0Y18 WEN RLOC=X0Y13 CNTO ANRZ EVEN
g o DO CHECK mEMPTY | = ﬁvo u
SOP3B1A_RPM .
e . 4.5-logic-step delay g owmo FDRE
® | M~™Nearly Empty gives CE for Empty Reg. -73 NEAR_END-1 ) o[ NEAR END o
CNT2 ] CNT8
L NoRo T .& ZE
AND4 R
WEN
— H H NEAR_ENB | mCLRASSIGN 7] -
EMPTY == less than 36-bits of data are available

A only 120 writes from FULL, 95%
anozer4.5-logic-step delay

THE OHIO STATE UNIVERSITY
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A [
sfifo18_36x1024_diagonal DO[35:0]

DO[35:18]

DP BRAM1 RAMB16_S9_S18

DP_BRAMO

4.5-logic-step dela DIN[17:17
NI - L XC T/ T RAMB16_S9_S18
WRITE WEA
CC10CE_G FULL o
RADR[9:0] AND2B1 DIN[17:9 4 ENA DOPA[0:0] DIPA[0:0]
9:0] z
READ qEa DIN[17:0] & 1|———ssra ] WRITE | o
W——cE CEO CLK DOA[7:0] e
h CLKA 3] }7 ENA
CLK c Tc RADR_TC WADR][10:0] > DOPA[0:0]
. . B A ASASE ] ADDRA[10:0] N }7 SSRA
RST DIA[7:0] CLK DOA[7:0]
.—‘ RLOC=X6Y18 hxu«-\
. CC]_]_CE_G l: ] ADDRA[10:0]
4.5-logic-step delay| a0 WADR[10:0] ° DIA[T:0]
WEN - &I— wes
WR END_MEM Rl
FULL CcE Ceo—=""—""1 B ene DOJ[35:34] I:
CLK c e WADR_TC RST DOPB[1:0] o
anozer R u B2 ssre & i—wes
- CLK DOBJ[15:0] READ
BRST T riocexava RAD#@O CLKB [ Ra=a ol N DO[17:16]
RPM_GRID=GRID 0] ADDRB[:0] RST DOPB[1:0] R —
’ B——ssrR8 DO
DUM[15:0] o815 ok | DOB(15:0]
: h LKB
— DIPB[1:0] e ADDRBI[9:0] 1 B
p— o MemIn-MemOut Mapping:
DUM[17:16] ’ . .
) e Din35 Din35
5.5-logic-step delay... RLOCXEYS

: h o Din34-27 Din33-26
but 4 input logic should optimize to 1 LUT=4.5 step delay. [ Din26 Dinl7

Mo o msTwar ey 1° olReang Din25-18  15-8
N

12 - -
3.5-logic-step delay WEN .z, A1B33 mEVPTY | Dinl7 Din34
A . .
o \ MT2NDWAY RLOC=X6Y25 D|n16_9 D|n25_18
e misT  FOPE e CC11U1D2_G Din8 Dinl6
3-logic-step delay RENgREN MT LD PRE EMPTY READ CNT[10:0] in7- in7-
o | MT3RDWAY o Q d_ atoel . Din7-0 Din7-0
CE
O CLK AR_FULL
ot AND3BI OR4 L ¢ UP. FDRE
| CNTO MTATHWAY RLOC=X6Y27 | i FULL-8 —ID Q FULL-7 FULL-6
REr 37 NLTCm RLOC=X21Y4 WEN e ED—.
.WEN e, = CLK AND2B1
AND4B1 . SOP4B2B = RST RLOC=X18Y0 ¢ R
o 4-logic-step delay (REN) [N SURE S — Py PV
FMAP ANDS need to write one more after FULL_-3 to make it EVE
CNT9 RST
= NOT_FULL FULL
o mVEN " REN
[ ECL LA Ut |y CNT ENB WEN RLOC=x18Y13 CNTO ANR2 EVEN
cNTs CHECK REN o—— | ﬁvo u
. .7 12 SRLOC=X18Y14 SOP3B1A_RPM .
m o mEMPTY |, 4.5-logic-step delay — gowro FDRE
e e ) NEAR_END-1 5 o [ NEAR END g
. CNT3 . CNT8
. CNT2 . CNT7 CLK CE
NOR9 AND4 B—pc "
WEN
NEAR_ENB .—-—ICLR ASSIGN RLOC=X18Y9
NEAR_END . only 120 writes from FULL, 95%
anozer4.5-logic-step delay
THE OHIO STATE UNIVERSITY "™ Sync. FIFO, 18 In, 36 Out by 1024 Deep *DIAGONAL* TIRG T 10 pro=eT D785D
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FDCE

EXILINX  re




Copyae @ 199, il .

Q[10:0]

FDCE

ar

[ S —

FDCE

EXILINX

JRG

%
=

Page 14




UP = Increment 1
UP.DOWN = Decrement 1
DOWN = Decrement 2
Assume that CE includes DOWN+UP
FMAP
) FMAP
s jﬁ N i L FDCE
) FMAP %
mo | 7j . - ol FDCE
" rap
I FMAP
com |y S ]
— . ol s u FDCE
Coae e o
_0 FMAP I —
oo | o —=—m 7 rLocove
e N = o—e—a FDCE
e e :
) FMAP =
P o= m = f—
e [ — N FDCE
" rap
) FMAP
- ) N ¢ —7 s I FMAP
e " o N p— ) o -
[FES L — FDCE T H FDCE - e . FYAE
VVVVV N - - S " oo " ° — : “
EMAP RLOC=X0YD ] : Ly
_ FMAP an ¢ R, ey
[ N—— JR—
oo |, o——u - oo w o — FMAP o
[RETEE A e N — FDCE T @ "‘”‘ ' FDCE s FMAP
oown B |
pr—— J P ]
. o [RES N
T oo [ FMAP .
FDCE . '
. T FMAP FDCE T | ‘ T - ] —" ) -
FMAP e of o g . 4 ) - _on m [ g
o » L — [ "
.7' . - P
EXILINX  re

Page 15




[ D

A I B C
bits 16,17/52,53 get overwritten in C-Codes (see 16D). 34,35/70,71 are always overwritten OUT[35:0]

. . OUT[11:0] BUF12 | 1AN[11:0] L1ANI15:0
next-to-last word is latched in =T =
IN[35:0] on OUT bus Elst pair of E-codes) OUT[29:18] © L1AN[23:12] L1AN[23:16]
i35 (next-to-last word bits) FDR B
mpaas)  BYFL6 sz
: > - » OEFOK RAW_GOODLWI | Q LGOODLW1 - |_1AN[23;() L
FIFO_EMPTY REN
=0 |
O o " Normally set once at EOE
R END TIMESL FD4CE DOUT[35:0]
.TOG RST
IN17 FDRE g LGOODLWO N\ LGOODLW_IN wOEHDR |, oo DOUT34
OEFOK RAW_GOODLWO LGOODLWO LGOODLW1 — Dbt Q1 —
[ = ] =
|N[15:o]ORz BUFlGDIN[lS:O] mF'FO_EMPTY mREN ; ¢ OR3 OE_HDR TR_FLAG D2 @ DOUTS5
m DINGS AND3B1 mCK L LCTDATA_EXIST, P a— S [
é‘ ‘ . R SOP4B1 B c DOUTI[17:0]
ES DIN34 DlN[350] S RST = CLK |,
RST FDP DoneData-2 CLR DOUT[33:18]
DOFW+2 v PR B oL
DoneData+1} OEHDR TR OWEN |, ™ o LOWEN g MApits 34,35/70,71 are always overwritten here™
IN16/34 == FILL |mos DoneData+2 f W5oL bpa P ~false for DoneData+4 7 HDR/TR Flag Encoding
p— ouT4 . 7
INLTIS5 == LAST |® s e o HDR Flag = DOUT34 TR Flag = DOUT35 |
o= 4§ ~OWEN must be set LOW when data is at SELOUT HDR + TR = Header Word
232 o e for FW MUX2_368 a 'ngl-? +e rlI'vlg = lilae;rt\f,s;-Last Word signal
Syne d to GoldDat for LW 10BUS[35:0] - FD36CE RPlVIsync‘d to GoldDat e ’ ’ ---> Sent with LAST DATA WORD (just before trailer),
prompt on OERUEEE -k pp)y HDR_TR[35:0 ' SELOUT[35:0] LOUT[35:0] with set of 4 E-codes
DIN[35:0] — OUT[35:0] S cUs5s0 Qo : Lourpizoy BUFL8 “ ourningy HDR + TR = EmptyEvt signal ]
D350 Q350 OEHDR TR F16 ---> Sent with Header word (only word for event)
o .——;CTRL . . _
- — iE Page 37 g L, m CLK LOUT([33:18] DOUT([33:18] IHDR + ITR = Normal Data
CLR OEHDR_TR
SOOLDDAT) e s ONEXtFIFO_PAF stop REN, OE_FOK, and Sync-Set LFIFO_Empty
FDRE . OR2 SET_LFIFO_EMPTY FD
sync'd w/FIFODONE & NextFiber RST
% D prompt on OEFIFOx g FIFO_EMPTY | = s | LFIFO_EMPTYQ b
v Null data on IN[35:0]
c AND2B1 i . . CLK c
'm A At LOUT/DOUT =|= Timing near EOE R
" * ore 1st E-code: GoldDat, FDone, set DOUT19,39 Flags Null data on OUT[35 0] COMP24C
2nd E-code: DoneData, low GoldDat, hi ~OWEN, kill DOUT19,39 EVT_CNT[23:0] D
Q ODD_ouT --> DOUT flags killed by No LW bits in 2nd E-code pair Qo) EVT_CNT[7:0]
-X-: hi OEHDR_TR, low ~OWEN, hi DoneData+1=Done-1 START | " e | LIA MISMATCH . o[ LIAMISMATCH+1
Trl: hi OEHDR_TR, low ~OWEN, hi Done - CLK L1AN[23:0]
06 AsT R Tr2: low OEHDR_TR, hi ~OWEN, EndOfEvent B30l mCLK Lo
woess—] -X-: hi ~OWEN, EndEvt=RST_EOE — I —
CC16CE S—
EVT_CNT[11:0
\—'T\ FDRE FDCE _ : s (exclude DMB_Err case?)
N34 FILL-1 o o FILL GOODEILL FILLED L1A_MISMATCH FDCE
N6 /g FIFO EWPTY | .MD—t ° M CLK <o DOFW+1 o2 WRONG L1A R .| L1A_ERROR |
oR3 Ok AND2 cF B EVCNTRST < Car T OEFOK B
NEXT_FIBER ° pCLK | RST_EVONT S EE— GOOD_L1A clk &
:ENDEVT b T0G RST I START LR RST mtREN_TRUE B———)c R
Rst 2 .:D%l L oR ) mLFIFO_EMPTY] RST BOE
FIFO_Empty == less than 36-bits of data are available e
THE OHIO STATE UNIVERSITY "™ Read Control IR [T 2 2D pro=eT D785D
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3 more Words to FIFO after FF is set; use LEXT_FIFO_ PAF to stop REN/OWEN|

Note that DONE means Last FIFO_REN |s done!wPONE

Use as POP for Standard FIFO

M4 _TE_RPM
DO

synched w/DoFW+1,2
FD

TEXT FIFO PAF DONE 1 RST_DONE. L1A POP oF FOK OEFOK.
EXT_FIFO_PAF \_DO_EVENT FDRE RST g - © o o——=
.DATA RDY ENDEVT START. OR3 FDC FDCE
mPATARDY | o Q . 2 START, BUSY
AND3 .BUSY GOT LIA | .STRST STL 1o Q ‘[ b Q—— & LFCTRLO SO .& ¢ "
L1A MT CLK AND2B1 CE LFCTRL1 S1
B——)c
CBACE NOR3 RST STRT R K e R mCK e R CC10CE @LEXT_FIFO_PAF £
OMECNTEE] [ e m RST_DONE T m RST_EOE T N Qo]
:%Dw QL] DMBCNT[2:0] Hold off this Reset until EndOfEvent™» IT cE CcEO — OAFCNTI028
GOOD_FW ce ceo mCLK L. e
e mCLK Lo e LEXT _FIFO_PAF CLR mRsT N O\ _RsT LPAF
CLR FDCE RST RST PAFCNT DODATA
RST_EOE RST DONE FDPE I
. _— OR2B1
DOFW p o 0 STRST RST STRT % gRENOE-0 .WO or3e1 FDC
Use as POP for FWFTFFIIDF%’ START N SE Q 1= RST = LFIFO_EMPTY OF FOK GOLDDAT-1 | o| GOLDDATY
E = OF_ ) —
ENDOFEVENT | o ENDEVT RST EOE CLK c n ° ar } > LREN_TRUE CLK
| R 4.—D—. o mRST_DONE o B . synched w/DoFW+2
m CLK c REN TOGGLF‘ O'NV<} REN_TOGGLE - - RST_DONE FDSE
RST o SRACE Indicates current REN'd Fiber memo | ]
L — .
START D REN_DATA[SOlr = MUX4 4B synched w/DoFW+1 EXT_FIFO_PAF s LEXT_FIFO_PAF
FOE_REN[3:0] FAST12B1 TART s |, , R FD4RE  Synched to REN [EXT FIFO PAF |, )
Al3:0] WAIT ola0] FOE_REN[3:0] 118US[30] OEFIFO[3:0] LRENTJ3:0] .ﬁ =
DMBDAV[3:0] 050 NEXT FIBER OR? cE Page e — B———>)c
: MAXDELAY=15NS
CLK 12BUS[3:0] W——— ce
g DODATA || 2.1-logic-step delay = mCLK L, ED4CE Synched w/GoodDat
m_FIFODONE |, p 20 @RST_DONE 138US[3:0] R L_REN[3:0]
REN_TOGGLE age DODATA lcTRLO
START 12 FDCE STARTUP
FIFO_RD " FOE_REN3 DONE DAT (CTRLL
BUSY DODATA DO_LAST FIFO | 0 | A FIFODONE N
OR?2 ; RST_DONE
AND2 ok |- 2.1-logic-step delay
ST DONE— ] FIFODONE__ FIFODON 0P
NOT_NO_DATA meeT-RONE Page 49 L %VO I':l LLREN?
et SR4ACE_R
mOEFOK MOREDATA ) LLRENO RST_DONE B
LREN_TRUE su DMBDAV([3:0] R DATAR0] LREN SoPée moREMLSRTLLREN LLLREN[3:0]
mLFIFO_EMPTY .DOFW+1 00D FW Q[:3) cormin  FPGA 1D LLREN3
AND#B1 .MDT ce ) P LCTDATA EXISTS oo SR4CE synched w/GoodDat+1
AND2 I OR4_BUS DONE DATA DONE-2 sLI o[ DONE-L g
» o DONE -
RST_EOE FDP 8 }7 e oo | ENDOFEVENT o
SR4CE mCLKL. o l—
PRE FIRSTWORD CLR
FOE_REN3 D Q LD_FW DOFW RST
FOE_REN3 su I DoFW+ FDCE e
AND2B1 —_—
mCLK . MOBororo | ol  DOFWH O 210 AN . DODATA .., DODATA,
.CLK DOFW+3  Anp2eL BeginData: INV
= ® STARTD ®  1¢
FDC RST DONE ——2 pDOFW+4 e old: DoHDR-->0E_HDRO-->0E_HDR1-->Done-1-->DONE-->Done+1-->Done+2-->EQ
DOFW+3 5 DOFW+4 orway Ao FDC RST_DONE old: LgoodL W-->FIFODone-->DoneData-->Done-1-->DONE-->OETR0-->OETR1-->EQ}
L --> - |
D8FW+§ D OF P DO HDR o/ OE_HDR DoData goes true 3 cycles after Do_HDR Last LLREN OETRO-->OETR1-->EOE better!
mCtK L. DOFW+ " : . .s0 DoData and Do_HDR do NOT overlapllDOHDR“>OE HDRO0-->OE_HDR1-->Done-1-->DONE-->EOE
ST DONE 2 ore The Last FW just got latched in! CLK | LgoodL W-->FIFODone-->DoneData-->OETRO-->OETR1-->EOE
@RST_DONE 7 )
Followed by 4 NotGoodData cycles i The first GoodData comes at least 3 clocks AFTER the last DoHdr

m-m
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1

AND3B1

FD4cESynched w/GoodDat+1
LVB[15:12]

GND

> ERR3 n
AF to stog

o LFIFODONE

A I B C D
Check for DMB Error Word and consistency: T o T T
.7
o | PNVORALL] Levencon . Out to LEDS? ootz | o | —aRourn, | o
BO ANYDMBERR % **DBERR_WORD [, DMBERR WORP sk LOUT14 LOUT32 oUT14 ouUT32
ANY =0 e J RO 0
Egg: B1 ALl ALLDMBERR - Al ALLERR DMB- v *% AND4BL AND4BL AND4B1 AND4B1
B oprs |7 NoTALL ALLOMBERR oy Page 21 3 more words to FIFO after FF is set; use P
e LREN[3:0] FAST8BZENpEN's the current OE'd memor
e A30] | X y RST FDPE
Page 19 ODATA 2.1-logic-step delay n e ] o
: : T L REN - | RENOE-0g
Check consistency of the four "Special Word" bits: - - ropone o———m FDCE > e
ANYORALL PAFCNT1023 " GOLDDAT oR? okl
LOUT15 g DOFW+1 " LGOODLWO LW N FDONE-1 o o FDONE ")
LOUT33 2(1’ ANY—SP3 ANg mRsT RST_LPAFL o NOT NO DATA|, LGOODLW1 B FDONECE | . vee FDC
P — AL DODATA = FDONE or2 CLK END _TIME+2 FIFODONE
OuT15 B2 LEXTFIFO_PAF B—)c b
L oUT33 NOTALL SP3 E.R OR3B1 RENOE-0 CLR
83 2-logic-step delay WEXDELAY=TONE rgy. CTR-FDONE LFIFO_EMPTY ok
synched w/GoodDat WAXGECAY=ISNS " ey e
; o o FDCE ?:ynch%d w/GoodDat+1 END_TIME RST
PWD_MAJOR_ERROR RITICAL_DATA ERQ o2
[ ] L 3 mn n n 1
oure | ANYORALL = "IN maused to goto XmitMultiErr A FIFO ends at 1st false "LFIFO_EMPTY" after "LGoodL W
BO CLK . . . - .
toutsz__g, AT TST ° e "FDONE" indicates "LGoodLW" was received: waiting for the final NotEmpty word from FIFO
ouUT14 —
B——B2 [~ RS — .
goutz | NoTau—SP2ERG o > Switch FIFOs after next good word!
RST_LPAF1 -
. e > "RENOE-0" holds REN enabled until "FDONE" goes false
EXT_FIFO_PAF LEXTFIFO_PAF - - -
) .
1l Q" WADELAY-02NS FDCE oo > FIFODONE means the LastWord/LREN is on OUT[35:0], NextFiber is set
ANYORALL| ® ax 15 DMBERR o ol LSCA OVFL g
LOUT13 50 B=pc - B
LOUT31 - ANY— g CLK .
OUT13 ALL— CLR
m OUT3L Ez noTaL—SPLERG Page 18 g RST BOE synched w/Go[odDat]
20RMOREP 1 H VB[15:12
Lours |- Voted bits are not for FirstWord use!
LOUTS3 _|o, FirstWord only "looks" at 2 DMB words  —savioaes SORVIOREP
ANYORALL Zﬂgz B2, oRMORE VBIT15 LOUTIS |5, LOUT13
LOUT12 B0 2"0 iC'Ste dela LOUT33 B1 LOUT31
Loutso | ANY— mEVENOUT \\pcom g P y OUT15 B2 VB15 OUTL3
ouUT12 ALL— ORCOM 0ouUT33 20RMORH OuUT31 20RMORH
B2 SPO_ERRy GOLDDAT B3 B3
0OUT30 B3 NOTALL EVEN GOLD |\ i~ EVEN GOLD |\~
= synched w/GoodDat EVEN_OUT =
5 | 20RMOREP AND2 ORCOM ORCOM
» SP0_ERR B0
mSP3ANY g PLERR = =
EVEN OUT m_SP2 ERR Ei SPWD MAJOR ERRO eNd  [2ORMOREP eNd [T20RMOREP
I—;r} SP3 ERR 20RMORE - — R- gloutid o LOUT12
.—
0 :%Mm ERR Louts2 | LOUT30
AND3B1 -
FILL ANDCOME 1 2-Jogic-step delay outia I, VB14 ouT12
AND2BL rORCOM oUT32 - 20RMORE OUT30 o3 20RMORE -
SPO ERR = EVEN_GOLD ANDCOM = EVEN_GOLD ANDCOM 2-|09|C-Step delay
= EVEN_OUT
o ooen SPWDERR | SPWD_ERR ORCOM ORCOM
L/
3 ERR pfll o ERR =

)
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1

A

D

8CODE2
= 8CODE1 INVALID_START_CODE

8CODEQ,

FDCE
DOFWj)-Rl381 BAD_FW
— D o=
mLREN_TRUE "\ CHECK FW |
mOEFOK mCLK ¢
CLR
ANDS RST_BOE

AMAEirstWord bitl5 Low or A,B,C,D,E,F code™Mn
XMIT_ERRORS[3:0]

XMIT_ERR[3:0]

XMIT_ERR_FB[3:0]

.ENDOFEVENT

FD

- GOLDDAT |

LGOLDDAT {>O LGOLDDAﬂ'

= CLK c

LFILL synched w/GoodDat+1]
| DMB_XMIT_ERR
m LVSPWD ERR) CLK CE
OR2 B—pc
RST_EOE
LLREN[3:0]

XMIT_ERRORS[3:0]

4AND2

.CLK c

RST

AMAPermanent accumulation of DMB-Xmit errorsAMA\

XMIT_ERRORS[3:0]

MXMIT_ERR[3:0]

INV

PREV_ERR[3:0

PREV_DMB_XMIT ERR

OR4_BUS
AND2

FDACE

.DMB XMIT_ERR

R

synched w/GoodDat+2

XMIT_ERR_UPDATE[3:0]

XMIT_ERRI[3:0]
LLREN[3:0]

REPEAT_XMIT_ERI&

AMANNatch for repeat XMIT errors on same DMBAMA

MXMIT_ERR[3:0]

D XMIT_MULTI ERP-

OR4_BUS

FDCE FDRE FDC
LCTDATA_EXISTS EVENT_HAD_DAT, END_TIMEO! LEND_TIME LEND_TIMEOUT
END_TIMEOUT m LCTDATA EXISTS) o[ -EVENT HAD DATA -—t o Q B o [-LEND TIMEOUT g
RECENTDATA|  ENDTIME BUS 'ME?_TCE e iy
END_TIMEOUT ° o Cow © an
ENDTIME_WAI RST_BOE EENDTIME RST ] mENDTIME RST
RECENTDAT. - b
AND2B1 FDCE
FIFO Done Timeout: count to 10752, 132 usec=10625 is the worst case possible per FIFO? START TIMEOUT 1\ o r TIMEOUT ERR
~ END_TIMEOUT b QYL ERR g
. ceiece Set 0 18945 (~236 usec) for now " gENDTIMEOUT) -HMEGET ;
12.5ns clock period here TIMEOUT[15:0] i
LEXT_FIFO_PAF, TIMEOUT9 C B—c
DODATA TIMECNT EN | ce CEO TIMEOUT11 FDCE RST T
e B e T TIMEOUT14 ENDTIME 5 o/ END_TIMEOUT L s&/nched w/GoodDat+1 H
LNEXT_FIBER N CLR TIMEOUTO mLEND_TIME {>O LEND_TIME | FDC
e WY aCLK | o ISPWD_ER?L o|_SPWD_ERROR
o2 ENDTIME RST CE B
FDC Flﬁf GOLDDAT
CLR
aEND_TIMEOUT [ END_TIME+1 [ o _END_TIME+2 AN
ANDS synched w/GoodDat+1
ek e mCLK LVSPWD_ERR g i
CLR CLR
™ RST = RST CLK .
= RST =
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Status MAonitor

Pick 8 Status signals, include in DAQ HDR/TR
-create logic for OEHDR/TR and their format

Also set 4 FMM bits for each input channel

#Bits usable at EOE (for Used Memories in event? 22 bits)

B_ L1A ERROR

SINGLEERROR
B_ FILLED
L

"RXError" or

removed from Hdr/Tr---BgLsca ovrg
--DDUctrl detects easily...
"SCA_OVFL"

In Hdr/Tr, removed from data---L muLt 11 ere SYNCERROR
~-DDUctrl can detect.. h gveweme ) -—YNCERROR g

OR2

. .01 BUF12 . —_—
120 HDROTR[11:0] EVI_CNT[LL0] HDROTR[11:0] SyncErr AND ~MemErr == MUltL1Err ngmmeour ere i
:181 EVT_CNT[23:12]BUF12HDROTR[29:18 h g HSTUCK_DATA CRITICALERRO
12b HDROTR[29'18] _ L ] [ ] synched to LLLLREN/OE_TR1, inc CritDataErh g XMIT_MULTI_ERR
. DMBDAVO HDRITRO FIBER ERR " n
o DuEDAY S L ", Hard Erer
HDR_TR[35:0]
FDCE
Includes DLLerror,---> sicie warn STUCK_DATA HSTUCK_DATA ¢
RxXError, SpwdError SEL_HDRTR i O o "
DMBDAV3 SOP4BL ® HDR_TR17 CLK cE
HDRITR3 Bl
FPGA_ID B—pc
DMB Count i _ RST
3b HDR1TR[6:4] DMBCNT[2:0] HDR1TR[6:4] s
HDR1TR[7] gtlA_ERROR HDRITR7 o B |
i KILL_FO BUF HDR1TR8
HDR1TR[11:8] .‘KILL}l BUF HDRITRS S 152;‘81 DMBCNT[20] CB4CLED
1=alive, 0=killed HDROTR[11:0] = DMBCNTO 0 oo | DMBLEFTO o
' 10BUS[11:0] DMBCNTL DMBLEFT1
. " | DMBLEFTL g
5b Kl”ed Channe|5 HDRlTR[llO] 118US[11:0] Q10 DMBCNT2 Ei Zl DMBLEFT2 -
EDC SEL_HDRTR D3 Q3
KILL F3  SQP4BL DONE_DATA+L | DONE_DATA+2 o
HDRI1TR1 | S %\\ upP B
RePoA D | )T 2 START D ' OE_HDi ’
LFOKO ANz HDR1TR1y mCK e . MUXZ 138 IM cE CEO —
HDRlTR[2118] LFOK1 BUF HDRITRL RST HDROTR[29:18] - [“RSL NI TCH—
4h . u i [ 10BUS[11:0] CLR
Live Channels HDR1TR[29:18] RST_EOE
AMAcount DMBs left for readout™V]

SOP4B1

LFOK3
HDR1TR2.
FPGA ID

SOP3B1A

] "C-Code-Stat"

AND2B1

TIMEOUT_ERR HDR1TR22
" HDRlTR[29.22] :HSTUCK DATA BUF EB§1$E£ E hdrltr[2922] END_TIMEOUT . EDC
XMIT_MULTI_ERR [<BUF p - DOFW+1
:FIBER ERR tr HDRITR25 @p BI‘I ng DONE DATA FDC IEEZE gﬁlﬁﬂ EN_HDRTR DO_HDR_TR ° Q w- b
MEM ERR s HDR1TR26 fp These Ao Q LK
.SINGEEERROR sur HDR1TR27 #pB LK m=c
SYNCERROR s HDRITR28 f|p Out e RS
"Hard Error"----->3CRITICALERROR |6 HDRITR29 Jp @ RST ore
BUF
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B

L1A# Mismatch

STUCK_ERR_UPDI[3:0]

RDYO RDY_F0 g
mROYL BUF RDY F1 -
FPGA_ID BUF

RDY3 SOP4B1
RDY_F3
FPGA_ID =

AND2B1

8-bit STARTIME_ERR_UPDI[3:0]

Timeouts

Start=""

RST

8-bit
ENDTIME_WA

CLKI
End w/wait®

.ENDTIME_BUS

End w/data® "

FDC synched w/GoodDat+1
.LlAMISMATCH+1
1 .GOOD_LlA o o GOOD_L1A*1 LlERREII__K
8 bt AND2 —
CLK -bi

B—)c
CLR

mRST

L1A_ERR_UPDATE[3:0]

BUF

NRDY_F0 u
NRDY_F1 ™

NRDY3
FPGA ID

40R2

BUF

SOP4B1

AND2B1

Multi-L1A# Mismatch

L1ERRORS[3:0]

SEL_L1ERR[3:0]

4AND2 L1AMISMATCH+1

GOOD_L1A+1
AND2

“ULT L1A ERR ™~

ML1ERR[3:0] DM'
.}

OR4_BUS

NRDY _F3 LIE_ERR_UPDI[3:0]
8-bit
%”STATUSG {> LOSTINEVT
BUF CLK
LostinEvt . © «
RST
LID_ERR_UPD[3:0]
8-bit
2 | STATUS? LOSTINDATA
EN Dau; oLK 1 LLREN[3:0]
LostinData =, ©° =
RST
FDC
mRVBERR | o DMB_ERR_UPDI[3:0]
e v LDMB_ERR[3:0]
RS ] B 8-hit LDMBERR | .

LLREN[3:0]

DMB Err=. " «

MLI1ERR[3:0]

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

[TITLE

BY PPARENT PAGE PPROJECT
Read Control _ JRG 2,2D D785D
DDU Input Controller Logic DATE FILE PAGE
CMS CSC Electronics 12-19-2005_13:31 RD_CTRL 6 16E




pe  L1A _Number OV K-Status

H1: Ox/5T/NN.NNNN/XXX/TITVK

H2: 0x/8000/0001/8000/HHHH

Ostat DMB-DAV/( BOEstat_ DMBcnt

H3: Ox/LLLL/0000/ZZ7ZIGGMY

64-bit unique constant

T-2: 0x/80006/FFFF/8000/8000

T-1: 0x/SSSS.55SS/Q0QQ/PPPP

WordCount Wi EOEstat

TR: OX/AI2/WW - WWWW/RRRR/UUMK

SR4ACLE
g }7 sLi
§‘ I——0o Qo
&I—— b1 Q
% | }7 D2 Q2
% | }7 D3 Q3

» NEXT_FIBER |

8 }7CE
>

NEXT FIBER+2
NEXT_FIBER+3
NEXT_FIBER+4
NEXT FIBER+5

NEXT_FIBER+[5:2]

B—)c
CLR
.RST DONE
[TITLE BY IPARENT PAGE PROJECT
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A [

B (9] D
FDC FD
LGOODLWO FDC
W o o[ LLGOODLW o £pe morepatA | o] tmoreoata mLlA ERROR | o L1A ERRY
OR2 TR_FLAG LTR_FLA FDACE
CLK B0 Q DMBDAV[3:0 LDMBDAV[3:0 CLK
B——)c . = CLK c e [ ] [ ] B——)c
A mRST mCLK L RST A
FD CLR
 REN_TOGGLE || o LREN_TOGGLE o  FD RST FDACE
@MIT_MULTI ERR| | o[ LXMIT_MULTI ER
mCLK L
CLK
.7
FD : FD
FD SPWD_ERR LSPWD_ERROR
NEXT_FIBER LNEXT FIBERy mPWD_ERROR o —LSPWD _ERROR o H
n ° ° mCRITICAL DATA ERR, o [LCRITICAL DATA ERR
mCK e SR16CE mCK e
LK . GOLDDAT 5 D
D FDC Quso) RECENTDATA GOOD_FW LGOOD_FW LLGOOD_F
SP3_ANY LSP3_ANY mGOOD_FW |, _FW | o g
é—. Q
[ AL LA Q LREN TRUE | 0 LLREN_TRUE - 4 }W CE ORI6
ok |, L FDCE FDCE mCLK L. mCLK Lo b
= m CLK ¢ . ST mRATA RDY | | 0 BYPASQ?%SH o o[ L1A BYPASS o — =
SRACE w7 LléLlAAT)E N cLkao |
gBUsSY |, o0 |_BUSY+1 L1A_BYPASS B=c B—c mCOODFILL 1 oHFILL D QLLFILL
o |_BUSY+2 S BYPASS_RST I @ RST_EOE LK LK
8 — e 2| _BUSY+3 {%@ BUSY+3 g IN_RDY FD B=pc B=—pc
= Q@ : . — SAA— LIA MT LIA MT+1 H
st Event START timeout 3.2usec: 128=1000/0000=0x80. w o Nl e —" FDCE
. . . ; . _ L a—
Calibration START timeout 6.4usec: 256=0x0100. gotkw |, aLIA FAKE sTUCK BUFF | .| STUCK_DAT.
25ns clock period here CB16CE . mEUSY. BUSYHS | t
ST_CNT[15:0] @START mCLK40
L1A MT OR2B1 c
L1A FAKE I—CT\ STARTTIME_CE - ANDSB3 __ CLR
:NOT RDY SOME RDY BUSY CLK40 [ B
L B ST_CNT8 y\START_TIMEOUT.
AND2 %JF B
o LveFaers STARTTIME_RST CCS8CE
LEXT FIFO_PAF set AF at Full-512 = 7680 events: _ aro)
FDC FDC OR4B1 FDC Pa e 22 INLICNT[12:9] L1A_AF .L CE CEO —
BYPASS PUSH USE_L1A L1A_PUSH L1A+1 NEW_L1A CC13CED_G mCLK e rc|_RH {>O RH o
L1A o Q [T MAXDELAV=10RS | ° Q o e— —— | ] INL1CNT[12:0] AND4_BUS AND4B3 CLR INV
o a0 INLICNT12 RSt
mCLK40 4. [ oI S e e INLICNT11
NEW_L1A CLR CLR CLR NEAR_MT .
L1IACLR L1IACLR RST INLICNT_X FDP FDP
RST [ 1A pop ghlAPOP | NEW_L1A LA F INLICNTO aRsT ‘ RSt
orz ::>} > COUNT L1A EN .@D—' OR10 -
NEW_L1A ce cEo 2 PRE PRE DO_RST,
mClK . 1o| LA Tgg anoz Si——yp o o a
XOR2
NO_LIVE_FIBERS CLR
o0 ReT DQFREEZE set FULL at 8192 events aCLK40 | mCLK40L
FDPE
L1A_POP oR2 EDCE
NEW_L1A DOWN_CNT PRE L1IA MT
b o LA MTg L1A_F R o L1A FF
AND2B1 L1AMT_EN - .—t " n
CE
NEAR_MT meK b mCLK Lo
OR2 CLR
SPS BXN cycle from 0 to 923: CLR after 923=0x39B. R —
[TITLE BY IPARENT PAGE PROJECT
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D

| (9]
WRNEXT _Fx: Fiber is writing to next memory REN_Fx used to POP Fiber memory record
% , j\f@ WRNEXT F[3:0] mMTINO_ FDCE “FDC

GO_FO
SRACLE VWRNEXTFO POP_FO o Q[ RENFO | Q| _RENLFo RENFO
REN_FO START_F0O
Page 25 2 IECJ @ RENOEFFO | LFOKO o
M32E5BUS & I——su =0 K e m oK e OR2B1
EMPTY_M[31:0] D[31:0] 3 }7 Do Qo | -GO_F0 AND4B2 CLR CLR
RST — : 2 2.4-logic-step delay RST RST
FRMEM[4:0] FOMEM[4:0] s{4:0] . g o @ m VTN FDCE FDC
Fiber memory Status &i—or @ WRNEXT F1 GO FL
.RENl FO Z2 03 o GO_F[3:0] e 1 POP_F1 o Q[ RENFL | Q| RENLFL N RENFL
mCtK e Fiber memory to REAsg S .nsm o G— @ RENOCEF F1 | LFOK1 o2
oty st DM E5BU o mEND_RST| .—CAN[MM T mCLK e oR2B1
RST " M[31: [31:0] CLR . CLR
ST mRsT
FRMEM[4:0] FIMEM[4:0] s{4:0] RENF+1 | NN FDCE FDC
CLK WRNEXT_F2 GO_F2
mRENLFL B—=—pc CIR e 2 POP_F2 o Q-RENF2 | Q | _RENLF2 SrART 2 RENF2
mOLK e OR4 m ST L S M m RENOEF F2 | LFOK2
REN1 F2 AND2
M32E5BUS =0 m CLK m oK e OR2B1
. . RST FDPE AND4B2 ¢
rst FD5PE EMPTY_M[31:0] D310 B s = S T
mRsT mRsT
FRMEM4:0] FOMEM[4:0] sfa0] .MWM b & | STARTUP g [ MULLIE, FDCE FDC
GO _F3
RENL F2 | . LFOK2 R O e WRNEXTES \ POP_F3 o oL RENES | o | RENLF3 RENF3
— mtoe e CLK REN_F3 START F3
m CLK R B=—pc C g RENOEF F3 | LFOK3
ND2
M32E5BUS FDACE WELED mCLK e mCK e OR2B1 FDCE!
- AND4B2
RsT OEFIFO[3:0] RENOEF_F[3:0] CLR ast CLR mSTARTFS | ol INRDY g
FRMEM[4:0] F3MEM[4:0] s[4:0] g }7 = POP_FO meoF e
CLK - CLK
wEENLES | o3 e — Enables PGP of Fiber memory record T
e LS 1.4-logic-step delay RST if needed, synched to LREN POP_F[3:0] RST
2.1-logic-step delay for OEFIFOx IN_RDY=NOT_STARTUP

FDACE FDC

bo Q0 SCODEo NOT_NO_DATA b LNOT_NO DAT%
o1 o1 | BCODEL B Q
also NotFill

FOMEM[4:0]
8CODE2 gy OR? [4:0]

MUX4_5B

Q[4:0]

D2 Q2 1
0 ol me e OE's the correct memory for READ
- RST QBUSL 01 2 synched to FOE_REN
‘ T Frog teusisn 3.2-logic-step dela - FIFO_RDY
Rt o Sl lereto g P O€1aY |5 1 step delay for LD_OE_M Page 17
IN33_SOP4 L vVY-rvre AAA TR — DATA_RDY
Code Word, but not 8 or C . DATA_READY—PATA RDY g
IN32 3 2.1-logic-step delay NOT READY NOT RDY g
IN15 LFCTRL1 SOP4B1 > MTIN[3:0 MTIN[3:0] O&E RDY ONE_RDY u
INL4 ELXT FFOg RENLFD FDC ’ - RDY]J3:0
sora [ N ROY RO A RDY (3.0
b o [_LNXT_FIFO NOTRDY/[3:0 i
SOP4BL LFOK[30 LFOK][3:0 TG
- .. CB2RE FDACE FOKI[3:0] : .
Implement look-ahead logic: wstoone me —| FIBEROK30] TR0 Sl
(like OEFIFO+1) T L P ey B e 1=alive, O=killed KLLFBY, |\ roairpe)  rermao]  mbaRRlag
» NEXT_FIBER ce ceo o ol OR2B1 .START TIMEOUT START_TIMEOUT
START_D e Te— —tos al—
R
—— LOOKAHEAD, RST we FLBLE: ce I%ENDJMEOUT EnD_RsT—ENDRST g
u [ TS - ] i |
or2  an LFOKJ3:0 FIBER ACTIVE NO_LIVE FIBERS ak T RST_COMPLETERSL_COMPLETE g
(B LS v u B==—)CK FIBER_CHANGE FIBER ERR gy
NOR4 OR4_BUS
THE OHIO STATE UNIVERSITY "™ Read Control IR T 2,2D T D785D
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A B I C [ D

FDC FDC FDC FDCE Access FIBEROK from JTAG as a fiber check.
oRE_, o —ENE-EEEZ o o —EME-EEEL o I o FE-COMEETm ---> RESET required after fiber status change for now...
o | ok | o | o | Change in FIBEROK is BAD! Set error code.
| gRST_cowpLeTe ol AT ol AT ol AT i AL ...notify FMM and maybe set STATUS bit, but '
RST s s e ...data 1s OK until FIFO read time-out occurs.
...but how to know WHEN the bad-data comes out?
FIBEROK([3:0] FD4CE ---> timeout will probably occur for that event

LIVE_FIBER[3:0]

Q
Q
>

MTO

MT1 LFOKO
LFOK]3:0 O eot .
[ ] LFOK1 MTZ N o2 ALLRDY-L | o Q | ALLROY g
MT3 N LFOK2 IN_RDY
mRST 608 R e 2
LFOK3 NANDZ CLK c
AND4 L CLR
NAND2
= S —
GND
LFOK([3:0]

FDC FDC MT[3:0]  INV4 MT[3:0]
gEND_TIMEOUT [/ o[ LEND_TIMEOUT,  START TIMEOUT [, o LSTART_TIMEOY]
B
e e LFOK([3:0]
ST RST MTI3:0]

MASK fiber on Start/End TIMEOUT? Kill it in LFOK...

j > ONE_RDY-1 Q ONE RD‘

m\RDY
OR4_BUS CE [
CLK

ONE RDY
CONS_RDY
: ALL RDY ) he n
XNOR2
LSTART_TIMEOU
ONE_RDY DATA READgH
D_RDY
ALL RDY
OR2

AND2
ONE_RDY
NOT_READY,
ALL_RDY

THE OHIO STATE UNIVERSITY "™ Inputs from DMB FIFOs to DDU Control "IRG T 16H pro=eT D785D
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FOK3
: LFOK3

XOR2

FOK2
: LFOK2

XOR2

FOK1
FCHK1
LFOK1

XOR2

FOKO
: LFOKO

XOR2

FCHK3

FIBER_CHG a

B c
OR4 RST CLR

FIBER_CHANGE

RST_FC
RST_COMPLETE

OR2B1

FERR[3:0]
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ORCOM
L

INTO

ANDCOM
= ®

INTL

INT2

20RMORE

INT3

INT4

INTS

AND3

THE OHIO STATE UNIVERSITY
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FILE
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NOTALL
ALL

XOR2

THE OHIO STATE UNIVERSITY
PHYSICS DEPARTMENT ELECTRONICS LAB
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"™ Check for ALL bits set, ANY bits set and NOTALL bits set
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FILE
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FOE_REN([3:0]
EEEE—
DMBDAV[3:0 .
_[ 1 Al3:0]

REN_TOGGLE,
= am

m FIFO Ry

a DODATS o
m_FIFODONEY

AND2B1

(o]

o

RLOC=X0Y2
1

(Cl

C5

RLOC=X0Y2

(C4

RLOC=X0Y1

RLOC=X0Y1

RLOC=X0Y0

RLOC=X0Y0

O = NEXT_FIBER

X =~WAIT

EXLINX  sre

Title: FAST12B1
(Comments: Custom Fast, Complex Logic for DDU, use 4 MUXCY as OR, 2 as AND
similar to: OR of 4 AND2 .AND. AND2B1 .AND. AND2
[Date: 15th October 2003 er: 1
[Sheet Size: B Rev: A
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DoData m—"
FIFOdone
DoFW+1
NotNoData

SOP4B2B

GND

RLOC=X0Y0

Lo
s INTO L\ RLOC=X0Y0
LREN AD [Nird {%vo NTo s )/l(J:XCY Ll

OR4_BUS oI

EXILINX e

Title: FAST8B2EN
[Comments: Custom Fast, Complex Logic for DDU, use 2 MUXCY as AND
similar to: OR4 AND SOP4B2b
Date: 14th September 2004 er: 1
[Sheet Size: B Rev: A
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DOWN = Decrement 1

Assume that CE includes DOWN+UP

- Quzo]
FMAP
. FMAP
FDCE
4}) RLOC=XOYT
T - FDCE
e T )
T - FDCE
FMAP
= - FMAP
T <ons FDCE FDCE e of s g .
° R e | e o
. RLOC=X0Y12 -
—— FMAP
N ) - -
T - FDCE FDCE " N
| e FMAP
e ) i 7
T FDCE e
VVVVVVV N
FMAP e .
: - p—
i : f FMAP
| e e o L — » 7
T FDCE T oz = ‘ ] e e 1., i
p— ™ | NE: 7
pp— w0 of=a
-y
| D_% | FMAP
ST - T
FDCE T ‘ :
b 14—) S R
V — ) o ] oo, FMAP
: ) 7 L
FMAP L e | : - :

EXILINX  re
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4 ‘ 3

the D byte goes out last Eon C rising edge)
the F byte goes out first (on C falling edge)

OFDDRACE Q[19:0
D[3:0] o 229 [15:0]

Fi3:0]

CE

CLR

1
OFDDRA4CE

D[30] Q3]

D27:24] |

Fi3:0]

CE

CLR

OFDDRA4CE
D[30] Q3]

F[3:0]

CE

CLR

OFDDR4CE
D[30]  Q[30]
F[3:0]

CE
pc

CLR

OFDDRA4CE

D[30]  Q[30]

F[3:0]
8 | cE
>
e
CLR
D[39:0] >
C
L
= CLR
Title: VIRTEX Family OFDDR40 Macro
iComments: 40-Bit Output DDR Flip-Flop w/Asynchronous Clear J R G
Date: 16th December 2003 er: 1
drawn by KS
Copyright (c) 1993, Xilinx Inc. {Sheet Size: B Rev: A
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: |

the D byte goes out last Eon C rising edge)
the F byte goes out first (on C falling edge)

¢, OFDDRCPE_33

DO . PRE 0
FO o1
CcE
pco
be1
CLR
o T
2 OFDDRCPE
D1 o PRE 0
F1 o
CcE
pco
pc1
CLR
o
2, OFDDRCPE._
D2 0o PRE o
F2 o
CE
pco
pc1
CLR
[
g, OFDDRCPE_
D3 00 PRE 0
F3 o1
CE

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

Q[3:0]

& XILINX

Title: VIRTEX Family OFDDR4 Macro

JRG

[Comments:

4-Bit Output DDR Flip-Flop w/Asynchronous Clear and Clock Enable
Date: 16th December 2003 er: 1
[Sheet Size: B Rev: A
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D[31:16]
M2_1E
D[31:0] ==
DL
MUXF5_L
Lo
M2_1E s 1
Zz Ej \\ o ’75 Mo3
I - MUXF6_D
e = Mo3 10 o
M2_1E
o N 0 MUXF5_L e t ’
D5 D1 _
S0 s Mas 10 o S i
E
M2 1E M67 1
D6 Do — s ma7
"7 ﬁ—‘ . i MUXFe_D
mo7 10
S0 67 MOF 10 o
) et MI10F 11 © ©
.7
= 0 MUXF5_L s MO10F
D9 o .
1
M2_1E * = e
bio = o MUXF6_D
D11 D1
© " msB 10 o
- MUXF5_L MCE = :
Mz_lE - e s M8F
D12 Do o 10 o
D13 D1 McD
* . Implements as a DPRAM (8 slices)
E MEF g s MCF
M2_1E
D14 Do
D15 D1 ©
S0 MEF
E
& XILINX e
Title: VIRTEX Family Fast M32E5bus Macro
Comments: 32-t0-1 bussed Multiplexer with Enable
[ ] E IDate: 29th September 2003 er: 1
(d:rg;‘:;r;lzmcs) 1993, Xilinx Inc. {Sheet Size: B Rev: A




M2_1E
DO
o
DL
= Mi0L MUXF5_L
E
M101 10
Lo
Mz_lE M123 1
Do
\\ o s M103
D1
I o MUXF6_D
PN M103 10
M2_1E Lo
Do o
o1 o MU XF5_L M147 1
s M107
S0 M145 10
M145 0
E
M 2_1E M167 1
= 0 > et MUXF7_D
D1
[ — M167
PN
M2_1E
oo o MUXF5_L
DL
M189 10
P M189 Lo
E
MI1AB 1
M2_1E * = vize
oo o MUXF6_D
DL
M18B 10
S0 MLAB Lo
E o
MUXF5 L MICF 1
Mz_lE - e s M18F
Do 10
o Lo
DL MI1CD
PN M1CD 1
E MIEF g s MICF
M2_1E
Do
o
DL
S0 MIEF
E
& XILINX e
Title: VIRTEX Family Fast M32E5bus Macro
Comments: 32-to-1 bussed Multiplexer with Enable
[ ] E IDate: 29th September 2003 er: 1
drawn by KS
Copyright (c) 1993, Xilinx Inc. {Sheet Size: B Rev: A
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A B

JTAG Instruction Decode CHESKIS CrECka
Page 30 BTD! F[31:0
GpCode || Funciion [OpName] e e Re Lo page:
p 0 No O eratlorﬁ) [NO&P] DRCKZ lpeik 100 TDO_LOSTAT DRCKZ lpeik 100_TDO_HISTAT S B————CLK Page 27
p STATUS[15:0] _ "lowstat" STATUS[31:16] _ "histat" mORCKL | spek
1 FPGA Reset [toggle] TSTATUSUS.O] TSTATUSUS.O] o0
2 RdCtrl0 Current DDU L1A Number (24-bit scaler) il T mEEL sELn RAW(
3 || Check status (capture and shift) [32 bits] SRST o SRST |- QUPDATE {ppATE
Old 4 || Check status, low-word [16 bits] L TS mSHIFT | gt s
Code 5 Check status, high-word [16 bits] IMSH'FT
7 6a || Check FiberOK status (Check_FOK) [8 bits] AT TON TDO_LOSTAT m————CLR
6 6b || Check FiberErr status (Check_Ferr) [8 bits] STATUS[3LO] g F3 R e 30 -38 ST'SATT’SS N TTD[?O ”LLli‘TLfJ
11 7a || L1A Mismatch [8-bits] Bil——— 2 age o
26  7b || Stuck Buffer Errors [8-bits] m === DRCLK 7po TDO STATU -Igg E?E%K R DO XMITERR
25  8a || FIFO Empty Status [10-bits] bt STATUS[3L0] | INTPg@SHAL o e ® 0o FREG |
20 8b || Almost Full FIFOs [6-hits] -% DI 2o TrAPmPO_FFUL TDOTEF’EE“A"ACL“AT'N
21 9 Fl-.l|| FIFOs [lZ-bItSI] B osT | 2';';2 W on M LONG_REG BSCAN_VIRTEX
13 10a|| Timeout: start [8-bits] mSHIFT | sher DO_FDIAG-B TDO_TIME-END_ERR uppate | UPDATE
17 10b|| RX Errors [8-bits] 100 FukiEm A TDO_TIME-ST_ERR sy [ SHIFT g
14 11a|| Timeout: end-wait [8-bits] CB4CE 100 igEMFC;”:;EM R —
15 11b|| Timeout: end-active [8-bits] ) ocomm o oo DO LIDERR | senn
12 12a|| Data Xmit Errors [8-bits] g }W e S — DO L1AERR orcra| DCKL[~ — DRCKL g
16  12b|| DMB Errors [8-bits] > ¢ ar @TDO_STATA'  TDO_C-CODE w20 o0 seip| SEL2 "B
13 || Fiber 1 & 0 Write Memory [10-bits] R w100 STATD TDO_2STAT TDO2 |1ny  oncia| DOKZ[ DRCKZ g
14 || Fiber 3 & 2 Write Memory [10-bits] Makes RST last for 16 cycles after RRR is gone: ppc ORe
. . . NJR RST_HOLD OR3 CHECK_16
15 || Fiber 5 & 4 Write Memory [10-bits] SYNC RST RRR ) RRH |, o[ RST o 1o
16 || Fiber 7 & 6 Write Memory [10-bits] o "ITAGRST /T m ok DROKa | VCENE 15O XMITERR
17 || FIFO Mem Available 1 & 0 [10-bits] pur ors - KMIT ERRO.iRS[15:O] PRCLK TDOWI g
18 || FIFO Mem Min Avallable 1 & 0 [10-bits] o _ & DMB_ERR[7:0]BYF8 it errorsiise) m—TATUS(15)
19 *19a|| Lost In Data [8-bits] Fiber inputs are frozen until ~9BX after Reset goes away Ly DI
18 *19b|| Lost In Event [8-bits] CHECK 24 il 3 RST o
20 || C-Code Status [16-bits] B Lo 29831 FDRE SHIFT |\ oot
21 || DMB Warn/Full Status [16-bits] mDRCK2 o TDO_LINUM RRR 5 RST HOLD
22 22 || Status Register A [16-bits] BB ATUS230] Trdscaler HECK 20 CELK ce —
23 23 || Status Register B [16-bits] BTDI ' - e -
N . B——DI Page 31 CLR RST R
24 24 || Status Register C [16-bits] SEL2 F26__bvcens e P& bvcens
25 || Diagnostic Trap [192-bits] RST | =% pra poq 100 Littiry mORCKZonci g TDO FiBEROKg
26 [ RdCtrl1 Current DDU L1A Number (24-bit scaler) wSHE s ST ATUS[23:0] ' é'ESgS 350 BUF8 | copsg Rt T A TUS[15:0] “CheckFiber”
*28 || # Mem assigned to Fibers 2-0 [16-bits] oo > L roRD0) I oo
. . . . B—___——SEL2 B SEL2
*30 F!ber 3-0 Mem Diagnostic [InRDO, 4 * 8—b!ts] aRST oo s RS ot
*31 || Fiber 7-4 Mem Diagnostic [InNRD1, 4 * 8-hits] ST sy mSHET ey
THE OHIO STATE UNIVERSITY [Te JTAG Status Monitor Signz_:\Is P JRG"ARENT PAGE A PROJECT D785
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A [ B [ C D

CHECK_16 CHECK_16
FD12CE ] F20 Page 30 -
FFULL[11:0] LERoLLiitol Dacig PVCENE . mF0oveens
g B———DRCLK Too— === g 2R preLk TDO_TIME-ST_ERg
120z > ek | c.CopESTATIS 0] "CcodesStat" STARTIME_ERR[15:0] TP RXErT"
' Ful I F I FO = _BTDI STATUS[15:0] LRXERR[7:0] BUF8 srarTIME ERR[15:3] R STATUS[15:0]
- — BTDI
SEL2 . ®en
TS STARTIME_ERR[7:0] | mSEL2 kr)
FAF_FB[5:0 mSHIFT | o SHSIIT ot
FAF[5:0] IR [-SHFT B>CLSHFT
60R? s }W CCE CHECK_16
AF FIFO & = ‘
RST DMBWRN_FB[7:0]/5 5 - DMBWRNI[7:0] L ocens
Q[7:0
8 }7 B——"DRCLK TDO_TIME-END_ERR
2082 ® GCLK | UFs ENDWAIT_ERR[15:0] Y Timeout”
RXERR[7:0] . D M B Warn LR ENDBUSY_ERR[?:O]3 ENDWAIT_ERR[15:8] STATUS[15:0]
g }7 cE RT mEPL
o ” mCLK | ENDWAIT_ERR[7:0] J| ot ez
RX Error e [
F21 SHIFT | sher
DVCENB
mBRCKZ |hpe i 150 TDO_DMBWRN
DMBWRN][15:0] "DMBwarn"
DMBWRN[7ZO] ISTATUS[15:0]
LSTATB[15:0] oI
SEL2
DMBFULL[7:0] BUF8 DMBWRN[15:8] RST
LSHFT
CHECK_16
B byeens CHECK_12 CHECK_16
LSTATC[15:0 =
— NRDY?E%; prene g P> e w veens' 29 29 pieopue m 2 pvoens
. BUF6 _ . ) "FIFOstatus" g PREK2 |ho0 TDO_FFUL B0 preLk TDO_STATQ
FAF[5:0] NRDY[15:10] et STATUS[15:0] LFFULL[11:0] DO, LSTATC[15:0] o0 atc”
LFAF[SO] NRDY[QO] .WTDI I T ATUS[11:0] I T ATUS[15:0]
I . .WSELZ = BTDI ol = BTDI o1
SHIFT RST I%saz I%saz
B LSHFT B2 RsT B2 RsT
m SHET e m SHET [
CHECK_16
CHECK_16
B byvcens f19 CHECK_16 CHECK_16
@ DRCK2 por) TDO_LIAERR DRCKZ | CEN® F22 F23
L1_ERR[15.0] TDO#—.”DMBsync" LD ERIRMDRCLK Tpg TDO_LIDERR W o DVCENB W o DVCENE
- TATUS[15:0] | : "LostErr" — gDPRCKZ e TDO_STAT4 m2RERZ ek TDO_STATR,
STUCK_ERR[7:0]BYF8 1 errpisg) LIE_ERR[7:0] BUF8.ip errpisg) STATUS[15:0] STATA[15:0] PYostata” T LSTATB[15:0] PYstatB”
ol m BT S T ATUS[15:0] T ATUS[15:0]
BE2 e SEL2 ™ BTDI ' BTDI '
L1_ERR[7:0] RST - LID_ERR[7:0] IWSELZ B DI B DI
W HIFT | oHET RST I%SELZ I%SELZ
mSHFT Y ST B RsT B RsT
ST et mSHET ) her
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FWAMEM[4:0] BUF5 FWCMEMI[4:0, CHECK_10 : CHECK_10
FWOMEM[4:0] BUF5 FWAMEM[4:0] CHECK_10 : — F15 e F17
UF5 F13 DVCENBPage 28 FW5MEM[4:0] UFS FWCMEM[9:5] DRCK2 DVCENB DO FWMEM FMEMAVAIL[S: DRCK2 DVCENB
FWIMEM(4:0] FWAMEM[9:5] DRCK?2 = PRCLK Do TDO_FWMEM @ = PRCLK TDg-TDO_FMEMAVA
B—C2 DRCLK TDO_FWMEM_g FWCMEMS:0] "“WrMemAdctive" FMEMAVAIL[9:0] MemAvail
DG mATMemActive” STATUS[9:0] STATUS[9:0]
TATUS[9.0] rMemActive B0 o w B0
m B0 .7SRESL$ ISEL2 mEL2 e,
HSRESL'T' SEL2 B ——RST .LST RST
SHIFT RST HSHIFT LSHFT IL'”FT LSHFT
B> SHFT
] BUF5 ] CHECK_10 CHECK_10
BUF5 CHECK 10 FWBEMEM[4:0] FWDMEM[4:0] FMEM_MIN[4:0] _
FW2MEM[4:0] FWBMEM[4:0] - UF5 F16 DVCENB F18
UFS F14 DVCENB FW7MEM[4:0] FWDMEM[9:5] DRCK2 TDO FWMEM FMEM_MIN[S:5] DRCK2 DVCENB
FW3MEM[4:0] FWBMEM(9:5] DRCK2 = PRCLK TDO#—_—E - DRCLK Tpg—IPO_FMEM_MI
B DRCLK Tpo_TDO_FWMEM_R FWDMEM[9:0] STATUS[0] "WrMemActive" "Min_Mem"
. "WrMemActive" ' STATUS[2:0]
TATUS[9:0] m B0 L BTDI
@B Lo wSEL2 Lo, B o
SEL2 RST oo PEW?
B SEL2 B RST | p—
wRST Lor ST sper SHIFT | o
SHIFT COMPMC5 W= SHFT
L LSHFT FMEMAVAIL[4:0]
A0] FD5CE
GT —— FMEMAVAIL[4:0] ' FMEM_MIN[4:0]
L7 L_NEWOFMEM_MIN DO a0
FMEM_MIN[4:0] RST ) ) ENOFMEM MIN_| ¢
CLK
OR2 = ¢ R
COMPMC5 2, —
FMEMAVAIL[9:5]
A:0] FD5CE
GT— FMEMAVAIL[9:5] FMEM_MIN[9:5]
L7 L NEWIFMEM_MIN DOl a0
CHECK_16 CHECK_16 FMEM_MIN[9:5] .TDM ce
CLK
B—)c
OR2
F0__ pveene F30 DVCENB 2 .
mDRCK2 poci o g FOA m DRCK2 | oo 150 TDO_FDIAG-A i —
FA-DIAG[31:16] FA-DIAG[15:0] "FiberDiagA" CHECK_16 CHECK_16
' TATUS[15:0] I TATUS[15:0]
BTDI |, - F31_ hvcens P31 pbveene
mSEL2 s, mSEL2 s mORCK2 ek 1od__FDO B mPREKZ ppg ¢ 1b0_TDO_FDIAG-B
RST RST RST RST FB-DIAG[31:16] FB-DIAG[15:0] "FiberDiagA"
SHIFT SHIFT E— TATUS[15:0] E— TATUS[15:0]
B———LSHFT B LSHFT BTDI
m SEL2 ! mSEL2 o
F4DIAG[15:0] RST SEL2 RST SEL2
FODIAG[15:0] BUFS RST RST
§ g . SHIFT SHIFT
FODIAG(T0] BUF8_ ADIAGLT0] F4DIAGI7:0] FB-DIAG[7:0] B LSHFT B> SHFT
FIDIAG[15:0] F5DIAG[15:0]
: - BUF8 ;
F1DIAG[7:0] BU F8 FA-DIAG[15:8] — —— FB-DIAG[15:0]
FA-DIAG[15:0] F6DIAG[15:0] :
F2DIAG[15:0] . BUF8
F2DIAG[7:0] BUF8 FA-DIAG[23:16] el 2SN o Dlaclze el
FADIAGILS:0] F7DIAG[15:0] 8
FDIAGT0] BUF8 EADIAGI3124 F7DIAG[7:0] BUF FB-DIAG[31:24]
d [31:24] FA-DIAG[3L16] FB-DIAG[31:16]
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8 Bit Instruction Register
FDCE

RAW?7

D4_16E
A0 Do
Al D1

A2 D2

SEL1
: SHIFT )
= LSHCK,
AND2
WCLR

FDCE
5 o @RAWE )
CE
Cc o}
CLR
*——— e
FDCE
o 0 RAWS5 b
CE
Cc o}
CLR
p e
FDCE
R ol @RAW4 5
CE
[ [
CLR
*————— e
FDCE
5 0 RAW3 )
CE
Cc o}
CLR
p o

o 0 ® RAW2 b

A3 D3

F[31:16]

D4_16E

B A DO
A D1
A D2
| ] D3

F[15:0]

decode first 32 OpCodes (5 bits)

' ..—‘ HD4 E D15
FDCE
. L grAWL . Glitch Protegtion for JRS‘[Dfunctlon: must do NOOP after RESET!
‘;E . L, o_DF1
i\ T ° CLK | _ CLK a2
FDCE
X RAWO - FD FD
e meE o Tprm ] EL
DF31
° ¢ .CLK
. UPDATE ‘ i
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STATUS?

10-bit JTAG Register Read out (on bVCENB)

STATUS[9:0]

FDCE
o ol STATIg
STAT8 LKENA ce
OR2
AND2 = DRCLK c
CLR
STATUS6 mRST
FDCE
STATUS9
STATUS8 o ol STATog
STATUS? o pELKENA cE
STATUS6 AND2 = DRCLK c
STATUSS CLR
STATUS4 STATUS5 RST
STATUS3 | I
STATUS? FDCE
STATUSL STATS
STATUSO o D o—>21m
OR2 ] CcE
AND2 = DRCLK c
CLR
STATUS4 mRST
FDCE
o ol STAT4g
STATS LKENA
OR2 CE
AND2 » DRCLK c
CLR
STATUS3 m RSt
FDCE
o ol STAT3g
ore iLKENA CE
AND2 = DRCLK c
CLR
STATUS2 g RSt
FDCE
o ol STAT2g
ore ‘LKENA CE
AND2 = DRCLK c
CLR
STATUSL m RST
FDCE
STATUS9 o ol STATIg
LKENA
g LSHET > o NSHET gy FDCE e OR2 DRiCLK ZE
INV D Q 4.5TAT9 CLR
DVCENB . TDI i ELKENA | o STATUSO RST
SEL2 AND2 = DRCLK c EDCE
CLR
AND2 STATUS8 m RST o o
FDCE STATL N sk
AND2
| R
b ol STAT8g © er
o2 RLKENA cE RST
AND2 = DRCLK c STATO
CLR
mRST TDO
LKENA
AND2
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STATUS?

12-bit JTAG Register Read out (on bVCENB)

STATUS[11:0]

FDCE
R ol __STATTg
STAT8 LKENA cE
OR2
AND2 mDRCLK L
CLR
STATUSIL STATUS6 @ RST
STATUS10 FDCE
STATUS9
STATUSS o ol STATGg
STATUS? VA e
STATUS6 AND2 oR? m DRCLK c
STATUSS CLR
gﬁlgzg STATUS5 mRST
STATUS?2 FDCE
STATUS1 STATS
STATUSO e | N u
OR2 CcE
AND2 mDRCLK |
CLR
STATUS4 RSt
FDCE
R ol STAT4g
STAT5 LKENA cE
OR2
AND2 mDRCLK L
CLR
STATUS3 RSt
FDCE
STATUS11 o ol STAT3g
FDCE ol LM P8
AND2 mDRCLK |
5 o STATIY ° ar
i LN STATUS2 [ L
AND2 = DRCLK c FDCE
CLR
STATUS10 mRST b o STAT2g
FDCE S PR
5 o STATIg e o G
STAT11 ELKENA ce STATUS1 = RST
OR2
AND2 = DRCLK c FDCE
CLR
STATUS9 @ RST o o STATLg
.Lbow. FDCE AND2 or2 DRCE:(ENA *
NV b o STAT9. L c R
DVCENB . STATI10 i ELKENA | o STATUSO D e—
:SELZ ) EE— | AND2 .% c EDCE
CLR
AND? STATUSS @ RST b Q
STATL
FDCE or2 DRctKKENA N
5 ol__STATEg ez B
o2 pLKENA cE = RST
AND2 = DRCLK c STATO
CLR
g RST TDO
LKENA
AND2
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STATUS?

16-bit JTAG Register Read out (on bVCENB)

STATUS[15:0]

FDCE
STATUS15 o ol STAT7 g
STATUS15 STAT8 LKENA
FDCE cE
STATUS14 AND2 o2 DRCLK
STATUS13 o o STAT19, B c
STATUS12
¥ STATUS6 mRST
STATUS11 o LKENA ce
STATUS10 AND2 .M c FDCE
STATUS9 CLR STATE
STATUSS STATUS14 mRsT D o —>1ATby
STATUS? FDCE o LKENA | e
STATUS6 AND2 DRCLK c
STATUS5 5 ol STATL B on
STATUS4 STAT15 pLKEna STATUSS mRsT
A AND2 ore DRCLK N FDCE
STATUS? B c
STATUSL STATUS13 RST > ol STATS g
STATUSO e KEnA
FDCE orz WEEA e
AND? mDORCLK Lo
o ol STATL .
STAT14 LKENA | o STATUS4 @ RST
OR2
AND2 = DRCLK c FDCE
CLR
STATUS12 @RSt > o STATAg
EDCE STATS o LKENA cE
ANDZ mORCLK
b o STATL R
STAT13 pLCENA STATUS3 g RST
OR2 CE
AND2 = DRCLK c FDCE
CLR
STATUS11 mRsT b o STAT3 g
FDCE o2 iLKENA CE
ANDZ mORCLK
R ol__sTATL R
STAT12 LKENA STATUS2 » RST
OR2 o CE
AND2 = DRCLK c FDCE
CLR
STATUS10 mRST b o STAT2g
FDCE ore EENA o
ANDZ mORCLK
R ol sTATL R
STAT11 LKENA STATUS1 = RST
OR2 o CE
AND2 = DRCLK c FDCE
CLR
STATUS9 @ RST o o STATLg
FDCE o2 ‘LKENA CE
ILMI AND2 DRCLK c
INV b Q STAT9. L CLR
DVCENB . STATI10 i ELKENA | o STATUSO D —
:SELZ ) EE— | AND2 .% c EDCE
CLR
AND2 STATUS8 m RST o Q
EDCE STAT1 o DRCE:(ENA CE
AND2
e
b o STATE g R
o2 pLKENA cE = RST
AND2 = DRCLK c STATO
CLR
m RST TDO
LKENA
AND2
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— s 24-hit ITAG Register Read out (on DVCEN B)

STATUS?

STATUS22 [§ STATUS10 DVCENS FDCE
STATUS9 LSHFT NSHET CLKENA
STATUS21 E [0 torr g 2, e
STATUS20 STATUS8 INV STATUS15 D o—>"~""1
STATUS7
STATUS19 STATS! AND2 EDCE STAT8 o LKENA ce
STATUS18 AND2 DRCLK c
STATUS17 J§ STATUSS b STATL B
STATUS16 [ STATUS4 FDCE STAT16 pLKENA STATUS6 RST
STATUS15 | STATUS3 OR2 CE [ R LR
STATUS?2 STAT23 AND2 DRCLK FDCE
STATUS14 AT o2 o Q1 B———c
STATUS13 CLKENA | op s STAT6
TATUS14 RST | STATOg
STATUS12 [|STATUSO AND2 OR.Z DRCLK . [ R . N Q
CLR FDCE OR2 VA e
RST AND2 DRCLK
STATUS22 [ R o STATL B
EDCE STAT15 ELKENA ce STATUSS = RST
OR2
AND2 DRCLK FDCE
B¢
o ol STAT22g R
STAT23 = LKENA | o STATUS13 m RST b o STATS o
AND2 B DRCLK c ;. FDCE o DRgtKKEL ce
STATUS21 RST ) STATIZ S e
FDCE STAT14 LKENA | o STATUS4 @ RST
OR2
AND2 DRCLK
o ol STAT2LY R S FDCE
STAT22 o LKENA | o STATUS12 @RSt o o STATAg
AND2 DRCLK STATS LKENA
B pc
STATUS20 o FDCE AND2 °f? _ DRCLK N
m RST o STAT1g B
FDCE STAT13 A | STATUS3 m RST
OR2
o ol STAT20g AND2 m DRCLK R FEDCE
STAT2L CLR
o DRctKKENA N STATUSLL mRsT R o|__STATS g
AND2 " ¢ o FDCE i e | o
STATUS19 RST AND2 DRCLK
.—‘C R STATL B—c
FDCE STAT12 LKENA STATUS2 » RST
STAT19 OR2 i &
D 1 AND2 mDRCLK FDCE
STAT20 LKENA ce CLR
oR2 STATUS10 RST > o STAT2g
AND2 = DRCLK c .—1
iLKENA
STATUS18 mRST . FDCE AND2 % DRCLK N
STATL B¢
FDCE D | STAT1g CLR
STATIS STAT11 ELKENA ce STATUS1 = RST
b Q L AND2 oR2 DRCLK FDCE
STAT19 LKENA cE L c CLR
OR2
AND2 m DRCLK c STATUS9 mRST b o STATLg
STATUS17 RST i FDCE = DRiCILlI((ENA .
FDCE o STAT9 AND2 ™ c ;.
| staTi7g STAT10 LKENA | o STATUSO gRST
D Q OR2
STAT18 LKENA AND2 .% c FDCE
OR2 CE CLR
AND2 mRCLK . STATUSS @RSt ° Q
CLR
STATUS16 g RST FDCE A o2 - DRCE:(ENA N
FDCE o ﬂ. AND2 ¢ wn
o ol STATI6g ELKENA | mRsT
OR2
STAT17 LKENA ce AND2 = DRCLK c STATO
AND2 Of% _ DRCLK c CLR
B or m RST TDO
RST LKENA
[ AND2
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STATUS[31:0]

STATUS15

STATUS?

FDCE FDCE
STATUS23
o STAT1g R ol STATIg
STATUS31 FDCE LKENA LKENA
STATUS30 or2 o . OR2 i t
STAT2 DRCLK DRCLK
STATUS20 o W~ ° ° of—STATZg o2 B———c Aoz B
STATUS28 orz WECENA e STATUS14 RST STATUS6 RST
STATUS27 AND2 DRCLK R e T
STATUS26 = CLR FDCE FDCE
STATUS25 STATUS22 mRST STATL STATE
sTATUS24 @ ® NSHET FDCE o u ° Rl E—
STATUS23 STAT15 fos RLKENA ce o pLENA cE
g:w:gi m mLSHFT R ol STAT2g AND2 m DRCLK c AND2 m DRCLK .
STAT23 CLR CLR
STATUS20 oRz WEA o STATUS13 mRST STATUSS m ST
STATUSI9 AND2 mORCEK e FDCE FDCE
STATUS18 CLR
STATUS17 STATUS21 [ I o STATI 5 o|__STATS g
STATUS16 g FDCE STAT14 LKENA LKENA
STATUSI5 STAT2 AND2 R _ DRCLK * AND2 % _ DRCLK N
STATUS14 STAT22 D o —STATZg L S = < .
STATUSI3 oR2 LKENA— ce STATUS12 @RS STATUS4 m RS
STATUS12 AND2 DRCLK c
STATUS11 m cLR FDCE FDCE
STATUS10 STATUS20 mRST STATL STAT4
sTATUS) o ® NSHET EDCE o a ° Rl —
STATUSS STAT13 o PLKENA cE o BLKENA cE
STATUS7 aE LSHFT o ° STATZ% AND2 » DRCLK c AND2 = DRCLK c
STATUS6 STAT21 LKENA CLR CLR
STATUS5 o B CE STATUS11 RST STATUS3 RST
STATUS4 AND? mDRCLK L. ] [ B
STATUS3 LR FDCE FDCE
STATUS2 STATUS19 [ A R STATL 5 ol STATS
STATUSL EDCE u
STATUSO H B STAT12 Jis LENA ce o pLKENA cE
o Q STATI% AND2 = DRCLK c AND2 = DRCLK c
STAT20 CLR CLR
orz WCCENA e STATUS10 RST STATUS2 RST
AND? mDORCLK Lo e [ L
cLR FDCE FDCE
STATUS18 RST
.—‘FDCE o STAT1g R ol STAT2g
STATI11 LKENA LKENA
OR2 o CE OR2 o CE
o 0 STATl% AND2 = DRCLK c AND2 = DRCLK c
STAT19 CLR CLR
orz WECENA ) ce STATUS9 mRST STATUSL m RS
AND2 DRCLK c
= LR FDCE FDCE
STATUS17 RST
gRST ] o STATO g o ol STATIg
FDCE STAT10 LKENA ce LKENA cE
OR2 OR2
o 0 STATli AND2 = DRCLK c AND2 = DRCLK c
STAT18 CLR CLR
oR2 LKENA— ce STATUSS mRST STATUSO RST
AND2 DRCLK c -—‘
= CLR FDCE FDCE
STATUS16 RST
.—IFDCE o STAT8 g o o
iLKENA iLKENA
OR2 CE OR2 CE
o ° STATli AND2 B DRCLK c AND2 = DRCLK c
STAT17 LKENA cE CLR CLR
OR2 » RST RST
AND2 DRCLK c
B R STATO
LSHFT RST
L TDO
Check S LOGIC (F3), shif F2
s [ ey eck Status (F3), shift test (F2)
OR2 NV
AND2
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STATUS31

iLKENA CE

OR2
AND2 = DRCLK c

STATSh

STATUS30 = RST

STAT31

iLKENA

OR2
AND2 = DRCLK c

STATS%

STATUS29 = RST

STAT30 LKENA
o WEENA e

AND2 R = DRCLK c

STATZ%

STATUS28 = RST

STAT29 LKENA

OR:

AND2 ? = DRCLK c

STATZ%

STATUS27 ™ RST

STAT28

LAY
OR2
AND2 = DRCLK c

STAT2 i

STATUS26 = RST

STAT27

iLKENA

OR2
AND2 = DRCLK c

STATZ%

STATUS25 = RST

STAT26 LKENA
o WEENA e

AND2 R = DRCLK c

STATZi

STATUS24 = RST

STAT25 LKENA
OR

AND2 ? = DRCLK c

STATZh
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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 mLFOK
FOKLED [, FOKLEDY
9 BLINK
8 T Q NV
mECLK Lo
FOK CLR
MATCH
LFOK
xworz FDC FDC
RXDV o
LOOP_RXDV. LRXDV DV_LED DV LE
LRXDV - ° Q ° A %VO ~u
DV_LED oK
- mrELINK
SOP3B1A c CLR c CLR

» RST OR2BL CLR_DVLE
FOK
RST

S XILINX e

Title: FIBERLED
[Comments: Custom LED Slow-Blink Control for Fiber Inputs
Date: 27th January 2004 er: 1

[Sheet Size: B Rev:
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.Al
.AO

o DO.

RLOC=X0Y0

FMAP

.Al
.AO

o Dl.

RLOC=X0Y0

DO

U

AND3B2

D1

U

AND3B1

D2

g

AND3B1

A0
|

D3

.

AL
n

.Al
.AO

o D2.

RLOC=X0Y1

FMAP

.Al
.AO

o D3.

RLOC=X0Y1

AND3

y &4
& NXILINX

JRG

Title:

IComments:

VIRTEX Family D2_4E_rpm Macro

2-Line to 4-Line Decoder/
Demultiplexer w/ Enable, RPM

Date:
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er:

Sheet Size: A

Rev:

4
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A[4:0]

D4_16E

D[31:0]

& XILINX

Title: VIRTEX Family Decode 32E Macro
(comments: 5-bit to 32-bit Decoder J R G
Date: 30th September 2003 er:
[Sheet Size: B Rev:
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RPM_GRID=GRID

N RLOC=X0Y4
FDCE

N RLOC=X0Y8
FDCE

p— Triocex
FDCE

D o

P T rioc=xovs
FDCE

D

CE CE

Q2

(o} Cc

CLR

& Triocxm
FDCE

CLR

& Triocxovs
FDCE

& Triocx
FDCE

@ Trioc=xovs
FDCE

D

D

CE CE

C Cc

CLR CLR
1)—‘ RLOC=X0Y2 1)—‘ RLOC=X0Y6
FDCE FDCE

p—  Triocex
FDCE

D Q-

b—‘ RLOC=X0Y6
FDCE

D6

D

CE CE

Q6
c c
CLR CLR
1)—‘ RLOC=X0Y3 1)—‘ RLOC=X0Y7
FDCE FDCE

7

Q7

b—‘ RLOC=X0Y3 b—‘ RLOC=X0Y7

P T rioc=xovs

& XILINX

D17:0] Title: VIRTEX Family FD18CE_RPM Macro
|Comments: 18-Bit Data Register w/ \] R G
[ CE Clock Enable & Asynchronous Clr, GRID Coords X0Y0-X0Y8
[ C Date: 29th October 2003 er:
CLR [Sheet Size: B Rev:
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FD18CE_RPM

Q[17:0]

R RLOC=X

FD18CE_RP

)—‘ RLOC=X3Y0

Q[35:0]

& XILINX

D[35:0] Title: VIRTEX Family FD36CE_RPM Macro
|Comments: 36-Bit Data Register w/ \] R G
[ CE Clock Enable & Asynchronous Clr, GRID Coords X0Y0-X3Y8
[ C Date: 30th October 2003 er:
CLR [Sheet Size: B Rev:
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C
B
A
drawn by KS
Copyright (c) 1993, Xilinx Inc.

DO 0
[ D Q X ——m
CE
Qo0
C
R
RLOC=X0Y0
D1 1
[ D Q ¢ ——m
CE
Q1
C
R
® RLOC=X0Y0
D2 2
[ D Q 2 _—m
CE
Q2
C
R
® RLOC=X0Y1
D3 3
[ D Q © ——m
- ce
Q3
[ = c
R
R RLOC=X0Y1
= ° :
Title: VIRTEX Family FD4RE Macro
[Comments: 4-Bit Data Register w/
Clock Enable & Sync Reset, RPM coords X0YO.
Date: 4th November 2003 er:
[Sheet Size: A Rev:
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DO

RPM_GRID=GRID

Q

— 1 RLOC=X0Y0
FDCE

& Triocx
FDCE

D

CE

C

CLR

)—‘ RLOC=X0Y1
FDCE

e Triocx
FDCE

D
CE

C
CLR

Q—‘ RLOC=X0Y2
FDCE

p—— Triocex
FDCE

D

CE

[
CLR

Q—‘ RLOC=X0Y3
FDCE

D8:0]

b—‘ RLOC=X0Y3

Q8

CcE
. -

.C
R
| mCt

— 1 RLOC=X0Y4

& XILINX  1rG

Title: VIRTEX Family FD9CE_G Macro

|Comments: 18-Bit Data Register w/
Clock Enable & Asynchronous Clr, RPM GRID

Date: 10th November 2003 er: 1

[Sheet Size: B Rev: A
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DO

RPM_GRID=GRID

Q

— 1 RLOC=X0Y0
FDCE

& Triocx
FDCE

D

CE

C

CLR

)—‘ RLOC=X0Y1
FDCE

e Triocx
FDCE

D
CE

C
CLR

Q—‘ RLOC=X0Y2
FDCE

p—— Triocex
FDCE

D

CE

[
CLR

Q—‘ RLOC=X0Y3
FDCE

D8:0]

b—‘ RLOC=X0Y4

Q8

CcE
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10BUS[L7:0] —
I 10BUS[8:0]
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MUX2_9B_G2 .
108US[5:0] Page 40 Q[17:0]

FDICE_G2

10BUS[17:9]

11BUS[17:0] ‘
11BUS[17:9] 11BUS[17:9]

11BUS[8:0] Q80
11BUS[8:0] CTRL RPM_GRIB=GRID QLe0)
i .TCTRLD - § e
LR Y
RLOC=X0Y4
10BUS[8:0]
10BUS[8:0]
11BUS[8:0]
11BUS[8:0] Q80
RLOC=X0Y0
SR Crrio RPM_GRID=GRID &
e g
RLOC=X0Y0
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A B < T D
10BUS8:0] Q[8:0]
10BUS0
10BUS2
10BUS3
108U M2_1E M2 _1E M2 _1E
108155 g l0BUSO DO = g l0eUs: Do = g l0BUSs DO =
10BUS6 O Qo0 O Q3 O Q6
0BUST g lleUso ot g lleUss D1 g lleUss D1
10BUS8 CTRLO S0 CTRLO S0 CTRLO S0
EN E EN E EN E
11BUS[8:0]
11BUSO
11BUS1
\1BUS? M2_1E M2_1E M2_1E
g 0BUSL D0 g 0BUS: DO g \0BUS7 DO
0 01 O 04 o Q7
118Us4 g lleusL ot g llBUs: D1 mllBUs7 D1
11BUS5 CTRLO S0 CTRLO S0 CTRLO S0
11BUS7 EN E EN E EN E
118Us8
M2_1E M2_1E M2_1E
g 0BUs2 D0 g 0BUSS DO g \0BUS8 DO
FMAP 0 @ 0 05 o 08 FMAP FMAP
mlleus2 o g llBUss D1 mleUss D1
.M 14 CTRLO S0 CTRLO S0 CTRLO S0 .M 14 .M 14
.% 13 0 EN E EN E EN E .M 13 3 .M 13 6
[ RO R ) RLOC=X0Y0 [ MeLLC R A RLOC=X0Y1 [ eI R 7 RLOC=X0Y3
.9\17 1 .9\17 11 .9\17 11
FMAP FMAP FMAP
. 10BUS1 14 . 10BUS4 M . 10BUS7 M
.M 13 . .M 3 . .M 3 .
meRe RLOC=X0Y0 meRe RLOC=X0Y2 [ Mo N 7Y RLOC=X0Y3
[ = I B =
FMAP FMAP FMAP
. 10BUS2 14 . 10BUSS 1 . 10BUS8 1
mleus2 |, . mleuss | : mleus | .
meRe RLOC=X0Y1 meRe RLOC=X0Y2 meRe RLOC=X0Y4
[ L [ ! [
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A B < T D
10BUS8:0] Q[8:0]
10BUS0
10BUS2
10BUS3
108U M2_1E M2 _1E M2 _1E
10BUSS g l0BUSO DO = g l0eUs: Do = g l0BUSs DO =
10BUS6 O Qo0 O Q3 O Q6
0BUST g lleUso ot g lleUss D1 g lleUss D1
10BUS8 CTRLO S0 CTRLO S0 CTRLO S0
EN E EN E EN E
11BUS[8:0]
11BUSO
11BUS1
118US? M2_1E M2_1E M2_1E
g 0BUSL D0 g 0BUS: DO g \0BUS7 DO
0 01 O 04 o Q7
118Us4 g lleusL ot g llBUs: D1 mllBUs7 D1
11BUS5 CTRLO S0 CTRLO S0 CTRLO S0
11BUS7 EN E EN E EN E
118Us8
M2_1E M2_1E M2_1E
108US2 DO 10BUS5 DO 108US8 DO
FMAP = 0 @ = 0 05 = 0 08 FMAP FMAP
mlleus2 o g llBUss D1 mleUss D1
.M 14 CTRLO S0 CTRLO S0 CTRLO S0 .M 14 .M 14
.% 13 0 EN E EN E EN E .M 13 3 .M 13 6
[ RO R ) RLOC=X0Y0 [ MeLLC R A RLOC=X0Y2 [ eI 7 RLOC=X0Y3
.9\17 1 .9\17 11 .9\17 11
FMAP FMAP FMAP
. 10BUS1 14 . 10BUS4 M . 10BUS7 M
. 11BUS1 13 . . 11BUS4 3 . . 11BUS7 3 .
[ ROLL U} RLOC=X0Y1 meRe RLOC=X0Y2 [ ML N 7Y RLOC=X0Y4
[ L [ ! [
FMAP FMAP FMAP
. 10BUS2 14 . 10BUSS 1 . 10BUS8 1
. 11BUS2 13 2 . 11BUSS 3 . . 11BUS8 3 s
meRe RLOC=X0Y1 meRe RLOC=X0Y3 meRe RLOC=X0Y4
[ L [ ! [
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A B C I D
10BUS[8:0] Q[8:0]
10BUSO
10BUS2
10BUS3 M4_1E_RPM M4_1E_RPM M4_1E_RPM
10BUS4 - l0BUSO DO g l0BUs: Do g l0BUSs Do
10BUS5
11BUSO D1 11BUS3 D1 11BUS6 D1
10BUS6 B 0 Q B 0 03 B 0 Q6
10BUS7 . 12BUSO D2 . 12BUS3 D2 . 12BUS6 D2
10BUS8 . 13BUSO D3 . 13BUS3 D3 . 13BUS6 D3
|1BUS[8ZO] CTRLO S0 RLOC=X0Y1 CTRLO S0 RLOC=X0Y6 CTRLO S0 RLOC=X0Y10
CTRL1 S1 CTRL1 S1 CTRL1 S1
11BUS1 EN E EN E EN E
118US2 RPM_GRID=GRID
11BUS4
11BUSS
11BUS7
11BUS8
12BUSIE0 M4_1E_RPM M4_1E_RPM M4_1E_RPM
[ . ] = 10BUS1 DO [ 10BUS4 DO = 10BUS7 DO
12BUSO
12BUSL . 11BUS1 D1 o o . 11BUS4 D1 o o . 11BUS7 D1 o or
12BUS2 . 12BUS1 D2 . 12BUS4 D2 . 12BUS7 D2
12BUS3 . 13BUS1 D3 . 13BUS4 D3 . 13BUST D3
12BUS4
12BUSS CTRLO S0 RLOC=X0Y4 CTRLO S0 RLOC=X0Y8 CTRLO S0 RLOC=X0Y11
12BUS6 CTRL1 S1 CTRL1 S1 CTRL1 S1
128US7 EN E EN E EN E
13BUS[8:0]
13BUS1
13BUS2
135U M4_1E_RPM M4_1E_RPM M4_1E_RPM
13BUSS - l0BUs2_ DO g l0BUSs DO - loeUse Do
13BUS6
11BUS2 D1 11BUSS D1 11BUS8 D1
138US7 B o @ | o o B o
13BUS8 . 12BUS2 D2 . 12BUSS D2 . 12BUS8 D2
= 13BUS2 D3 [ 13BUS5 D3 = 13BUS8 D3
CTRLO S0 RLOC=X0Y5 CTRLO S0 RLOC=X0Y9 CTRLO S0 RLOC=X0Y7
CTRL1 S1 CTRL1 S1 CTRL1 S1
EN E EN E EN E
CTRL[1:0]
CTRLO
CTRL1
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