SN000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000600000000000000000000000000000000000%>
e /o . -D- . S
: D785D: CMS CSC DDU, InCtrl Logiiile 0ddu_in)2-2-2005_14:03 2
= A ersion >
= Process Rocket I1/0 Data from DMB, format Outpuﬁ to DDU FIFUS 4. yse RHL to hold LWEN :
- this DDU: . v5: All InUnits are tied to Rx1 _1top) or Rx5 (bottom) for loaded rate test |
) RXER words are skipped, F ]ll':a'-ESReta&%idgf‘glr‘g)eded v6: Move JTAGreg18 to 19, Reg18 now MinMemAvail to track FIFO usage, add RPM for RHL i
5 - Use code "8" instead? g **Mult 1-4** v7-8: ExtFIFO_PAF stops READ and prevents START of next event, tuned in v8 i
= laptop; v9: Revert to standard Fiber 1-1 Rx inputs (removed internal 1-4 Rx fanout) (5
> v10: copy from laptop, mod AFUL logic for FMM WARN, try ISE6.2, add LOC for InUnit TBUFs, (=
= make InUnit MemError flag permanent, prepare InUnit for DMB feedback (5
= v11: use FPAF to stop data xmit & timeouts, use FPAE or MemCtrl_Free<=3 to set WARN, (=
= stop DMBs if MemCtrl_NoneFree and set BUSY =
- . v12: Fixed CLR_FDONE on rd_ctrl.5}
£ — =
= PART=XC2VP20-6-FG676 All'/O iIs 2.5V RST_1=Asynchronus Reset for FPGA1 and ALL FIFOs S
- = =
- AVOID_Y%%iTEgg’sgzvgéEglCS) BXR Pulse: Dump Data Mode (no L1A needed) §3
§§ NC_XCV400 FG676=B13, AF13 ONTRE Mode 1 Switgh Block (NOT labelled in reverse order) §§
= NC_XCV400E_FG676=D13, Y13 1: Mode Bit 0 S
f§ 2: Mode Bit 1 §3
= PROM=2*XC18V04-VQ44 (PARALLEL) 3: Mode Bit 2 S
E§ To Do List: D785D\DDUproj\in4ctrl 4: Mode Bit 3 §§
~|  Drive more LA ports, LEDs and TPs 7: Set Fake_L1A (data passthrough) S
= Disable REN/OWEN when Ext FIFO goes FULL 8: Set all 10 bits HIGH, ~FPGA version on LEDs =
= Put something useful on HDR/TR[35,34,17,16]? S
= VME Broadcast Addresses: =
= 24=0SU-TCB "Test Control Board" Replace EmptyIN/FIFO_EMPTY PUs? (&
= 25=DMB To Do- =
e 26=TMB O CONMPARE LiNUM & BXN (DMB/TMB too) S
:3 : ELECTRONICS LAB add BX_offset constants to SRAM? ::
:: 27_BOth DMB and TMB — use DDU-DMB fiber to STOP DMB on FULL, check ::
Ei 28:DDU PHYSICS DEPARTMENT - Ml\c/o[g;vtffl; II))MdB: AtCt]i;;S\?DAthﬁismatCh warn, §3
:: 29:DCC THE OHIO STATE UNIVERSITY — Watch foraTR‘(e}Vb,uff ovrjraflzwserr ::
K3 =
:§ 174 WEST 18TH AVE - On rd_ctrl.5: add 3 flags to FMM path? §:
e 3
= COLUMBUS OHIO 43210 =
K3 =
Eg H1: tE!J?(E/lSj‘IT]'I}ILKIA.I\Nlulinliﬁ'lN/%NXX?I.IW\V/I'%Slatus 50U WordCount fDDU WSHgOUHIt (64—bi(%\'/:vgéd§)()flg)£ ;]N_ozlg%t%" evgggOOEO(é)G. g
: ks sty 0 BU RZCEER 0 nelscery o= mides oo i
= H3[T;1: 0x/SSSE.885812727/608 v BBU WE: 3 BMB with 2 CFEB (\CFEB=4): 35En - 814 doc. o513 Aytes =
= T-2: Ox/BOGOIEFEF/8000/8000 . DDU_WordCount = (6 + 25*Nts*nCFEB + 4*nDMB) < 30070; 240560 Bytes =
TR: Ox/AI2N\N\W WIRRRRITUT Mlgnores TMB Data GBE_ByteCaount = 8*DDU WordCount 3
000000 DN (000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000s%,
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 gnCFEBZIZE: 996h = 2454 dec, 19632 Bytes
DDU WC, 7 DMB with 1 CFEB (nCFEB=7): 59Ah = 1434 dec, 11472 Bytes DDU WC, 15 DMB with 1 CFEB (nCFEB=15): BFAh = 3066 dec, 24528 Bytes
DDU WC, 8 DMB with 1 CFEB (nCFEB=8): 666h = 1638 dec, 13104 Bytes




A [ B 5

c [
. iy . Fiber0 = GIT9
Mask DMB ! 2 Ewoueniag SIS S . .
s with critical error until they're Reset~ o IN_UNIT | Single error, insignificant unless repeated
[ eroreu PO rro . rr r10 =->Not useful, comes 3 words too late to stop data [ BUSY— ey WY T SPWD_ERROR
BAFOINSUE N-PAFD 1 . e wa e W |, Tied 0 GND. Add — Bp ) opp o) SINGLE_WARNING
[y PAFON BUE_INVo-PAFQ (SO FPAFS g [ IN_FPGAID P~ ~=-FPGA IDg gi;‘é xp swq-0510° M  DMB status checks. ®
1BUF INV IBUF RXN ERROR——— =" i, OR2
LFOKO TxH___TXPO . -
[ oo PAEOIN[ - NEAR FULLOWARNgy PADLS IFD16  — none e~ " ™ g ent is garbage! Set error bit in SLINK...
oo TXDIN[15:0] u TXOAT[IS0] | e FODAT[17:0] @ RXERROR
RD_CTRL l15:0] ' : . DO[L7:0 — Sk
ENDEVT ol1s:0] — Z vy XXX _CRCERR
DONE_DATA _|ENDEVT LTR FLAGL LTR_FLAG g L LRxov— 2 e *% - XXX_WC_ERR
DODATA DONE_DATA - LREN[3:0] cLK mENDTIMEOUTQ, - x error—RXERRO__ g XX WE |
SE HDR DODATA OEF_F[3:0]— nm— B FIFO_FULLO MEM_ERROR—FFFO_ gy m START_TIMEOUT, ™\ SINGLEERROR
OE HDR | L1L_ERR[3:0] LVCMOS25 FIFo AR [o-Tutt - WEN_FO ) u
RST LREN RST LREN L1ERRORS[3,0]M B2 A0 eeo aF LWENW DMBERR
tggI)DNSVDATALNo? NO. DATALID—ERRB:O]M —— £ 0 o] WRNEXT Fo mNO_LIVE FIBER |
0] — = ' : -
 NEXT FIBER tk‘(ég.??:ﬁglER LIE_ERR[3:0} o — NEWENBO |\ o MN[0 FROMEM[4:0] L1A _ERROR Currently L1Aerror Reset at EOE
LMOREDATA |- ) < " LDMB_ERR[3:0]— summ—m—m— e wevReq MEMREQD o . OR7
gLFIFO_EMPTY | TPREDITR  EVT_ONT[23:0]—_ e W R ReR RELEASEQ Reset REQUWEd!!! Tell FMM...
- NRDY_F[3:0] NRDY[3:0] W RELEASE%OLDOMEMH.O] CRITICAL_DATA_ERROR
GOLDDAT = RST OLDMEMI4:0]
" RD
BUSY BUS¥V+1 N ENDWAIT_ERR[3:0] vaiiao] BYFS sraraiao) STUCK_DAT
= O] — - . mm———
IPADS JBUF, BEARTCTART  enpBUSY ERRIOLE iRy IED4 p— @ FBER_ ERR ™\ CRITICALERRORy
- 0)— —
ODE'N[7' > yooero gPUSH iy | aa RIS Ol O IPADAPU 1xens:0) INV4 Tx_EN[3:0] STATS g Tmeour /27
MODES | 1n Fakg STUCK_ERR[3:0)— s I13:0] ». = mNO_LIVE FIBERO BUF  staTAs m o L —]
e A RS0 | XVITERRE O @ ROCTRLORDY (B sy g &
v RSt [~ oo EVENTRST | L Il MEM_CTRL ] BUF m MEM_ERROR |
|larst | Pap1eD EVCNTRST FERR[3:0]— - mm— NEWOMEM([4:0] or
IBUF . - NEWMEM[4:0]
LFOK[3:0]— m—
i VEVOERROR |, o' (3.0 _m— Tell TTS to slow down...
{0]—
RXERRORO LFOE_REN[3:0] MUX4_58 FPAF4
B —RX_ERR LREN TOGGLE -REN_TOGGLE g [ Ralua ma
NO_LIVE_FIBERS-NO_LIVE_FIBERO o Eem—— 03US(40] LLADAE
° HoL o LCRITICKL DA_TA ERR CRITICAL DATAOERRO%h OLD1MEM[4:0] ! OLDCTRLO FPAFO
S| HODLOW. leocn 10 spwb ERROR. SPWDOERRORY —  OLDZMEMEON o ™ RELEAS owerms | m FPAFS NEARFULL g
IPAD4PU IBUF4 LXMIT_MULT|_ERRMULTLXMITOERR gy OLD3MEM[4.0] reaustial et 155 Fi3:0] FR;; rreco L1AIAF
. . - - 13BUS[4:0] - s 1
1[3:0] KILL[&O] K|LL_F[3-0] KILL_F[3:0] FIBER_ERR FIBEROERR gh WOLCTRO  orpig GET_F([3:0] o .o FPARL
o1 IBUF4 -39 nimeouT_ERR-TIMEOUTO gh olocTRLL | | FREE_F[3:0] EHE—
IFOK[3:0] F OK[3:0] L1A0 B—————Cmru FREE_F[3.0]
: L1A_ERR ERROR o | OLDOENB “arul FPAFO gt OR7
FOK][3:0] — L1AOFF FF_F&ait CLK SINGLE_WARNING
FROMEM[4:0] LIA FR—h0AF FPAF2 WK Lk FFULMEt —
m— | FRMEM(4.0] LA NS o NRoveg o mRST L — a>NCLE_ERROR L SOMETHING BAD
m— | RNEXT_Fi0] o **  OFDDRA0C OPAD20 - *+gCRITICAL_ERROR) u
ROAT35:0) - _ DO[39:0] DOUT[19:0] 2
I |N[35:0] DOUT[39:0] E— =
M_EMPTYO OWEN— OWEO g rsT_ O*DP
BP0 e evpTy OMBOER =
EMPTY_M[31:0] DMBERR— PMBOERRY _ P T
S ey o Corner0 FIFO 0 (FAD=0/0000) 0%, ™ [om|.
START_TIMEOUT) FODAT[17:0] MEM_UNIT RDAT[35:0] loB=TRUE _ OBUF
END TIMEOUT! ENDTIMEOUTO N -0DIN[17:0] DOUT[35:0]
- ou F1DAT[17:0] empry M_EMPTYQ EEK e
SAFG STUCK_DATA—STUCKODATGh o t? ORI [N o EMPTY Mo OWENO
W EXT_FIFO_PAF o\ Fi30] REN_F[3:0] (SE— 201170 FAD[0|— N MOA 2
FFO L3 Ensure that the CLKOUT signals get g g
= EXT_FIFO_FULLNG L \i31:0) ! to FIFOs just before datagzI shoger wEN o |l Ig TNM=OUTDAT
| B : [ .
DMBDAV[3:0] lines, faster slew or smaller loads. NEXT_F[3:0] [ENEol ! E
LDMBDAV[3:0]|— m— g, OFDDRCPE (20 :‘g RST FDP
RENO ‘ . G =
REN ™~ I \SF[1:0] FIFO_FULL[3:0] J—
DATA_RDY PRE NEWOMEM[4:0] 01— I WE1 PRE
D'ﬁ«gA,RD NOT RDY § }7 D0 o [—CLKOUTXO A—ASF,ADR[A O]FIFO‘FULLBO FIFO_AF[3:0] e,
CLK40 N v a0 T_RDY}] OEFOK ES o1 OE MO FIFO_AF[3:0]— I
.CLK OEFOK; LFIFODONE 2 .WOE NEAR_ENQ— CLK
m ok Koo o oo ROCTRLORD g i b B OO s on— T
§ }M. TAGRE RST [ost RST_COMPLETE RSTOCOMPLETE e bet n e 1 B RsT [ REG.EN
@N-JTAG-RESET -&NJR NL FDONE FRONE RST LVCMOS25 TNM=OUTDAT
: L e
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A T B T c D

DCM ‘ \PADIPU SOFTRST SOFT RST gy RXERR([7:0]
PAD CLKIN40 y%u::szcszzz e o CK40 DBU;G CLK40 gy ‘ iy RST \%\/ L RST g syncrst ~onn:
= T JTAG Reset is like SyncRst™"" RXERR2
o ARST is like SoftRst RXERR3
SlowClk = CLK40/16 = 2.5 MHz JTAG
. FDS cukat—— LFOK_F[7:0]
& LOC=SLICE_X58Y110 Clkaxisg—— EEENEE] LFOK]7:0]
2 s S ol _DCMNTO cunf SLCK__[ SLOWCLK g FERR[7:0]
51— —DCMINTO g
. BUFe BUF6 XMIT_ERRORS[7:0]
LFOKI[5:0] LFOK_F[5:0] ora = NEARFULL LDOB1 gy
CKIN40 cuasl— . FF_FO h
= c o L1_ERR[7:0] | — SOMETHING_BADEYF | poBo
LOCK1 .
Sl roceo——"=—1  EERR[5:0] BUFGFERRJ:[S:O] LID_ERR[7:0] L1_ERR[7:0] prEFL |h = BUF u
SR4CE_RPM sravsiz ol —>_ e e [ID_ERRI7:0] w2 |h
DCM INTO ——|  Ppsincoec OB ERRIT 0] LIE_ERR[7:0] .FF F3 T] . MEMOERRO!
B su Q0 — a : .
o DMB_ERR[7:0] L1AOFF
o1 |-DonTL L e MEM_ERROR~.  LD0B3g
. - o | oonT2 DCM_RST g — 1 pscik PSDONE—— RXERR[7:0] = FFO E BUF
CKIN40 DCNT3 Bl RXERR[7:0] . NONE_FREEQ &<---Wait for Overwrite?
L P LFOK7  SOP4BL E—< AR TV ERR[7:0] mFF4 owr
9 AP GRIDGRID CLKDY, DIVIDES160 LFOK_F7 ENDWAIT_ERRL0) ARG CB2CE
&1 R a2z CUKPX DIVIDE=1 - FPCA_ID ENDWAIT_ERR[7:0] FE_FS
EMAP CLKFX_MULTIPLY=4 FPGA |D AND2B1 ENDBUSY_ERR[7:0] FFF6 0o l—
ook |, STUCK_ERR[7:0] [ MEMIERRO - o |—
o S/
oonty | ESX;EC;S\I;EF %ORRECTION "TRUE™ NRDY[9:0] .% .& CE CEO —
gon |, O[CLEUE L wmwnme FPAFIS) s S I G e P
DCNT3 LOC=SLICE_X58Y110 CLKIN_ | DI\ﬂDE_ BY 2="FALSE™ RR7 SOP4B1 FFULL[llO] . NONE_FREE1| <<---Wait for Overwrite? RST
[ SLLE Ay DESKEW_ADJUST="SYSTEM_SYNCHRON| FERR F7 MEMOAVAIL[4:0] OR7 CC10CE G I—‘ RHS=RST+37.5ns
CLKIN_PERIOD=0.0 FPGA ID [ ] FMEMAVA|L[40] RHL[Q O] |d h
MEM1AVAIL[4:0] .
DCM AND2B1 FMEMAVAIL[9:5] ResetHO LOﬂg & S Ort
e cwo [CKE P CLK g FPAF List STATUS[3L.0] [~ alal - RHL5 RHL
BUFG 0: MemCtrl0 ’ FWOMEM([4:0] CLK MAXDELAY=2.0NSL Ay
e i 1: MemCtrll ERA[15:0] FWIMEM(4:0] RHL=RST+400ns (32*125n5)
] T 2 RACtrl0 RXERR6 ERB[15:0] FW2MEM[4:0] RLOC_ORI:TV:I\A;XGGZ:(D;)%RID
cuar|— 3: RdCtrl1 ERC[15:0]
ol G160 FCK 4: ExtFIFO O — : FWSMEM[4:0]
SUFG 5: ExtFIFO 1 = N £\T_CNT[23:0] ‘ ;
cukxasg— RXERR_F7 SQP4BL - ) O —M]
ko FF F L|St FPGA ID RXERR? "~ L_FW5MEM([4:0]
g LOCKL D (O LOCKI g ol 70 InCtrI F[7 0] ANDZBL : FWEMEM(4:0]
n cukexisg—— 8: RACtrl FW7MEM[4:0]
DCMRST DCM RST2 | .. ‘oot LOCK2 9 RdCt”l '
LocK1 4 n 10: ExtFIFO O NO_LIVE_FIBERO “*“F~__ " AETOUTO
OR2B1 srasrofill 11: ExtFIFO 1 | | oo OPAD ‘
R p— NO_LIVE_FIBER1 "} ™ ACTOUT1
NRDY (Empty) List T e = o]
—— PSEN FFF7 SOP4B1 JTAG—EN H
e eed 7-O:InCtil_F[7:0] . FF_F7 Add LoadConst & BUSY logic for DMB/TMB/etc. later....
FDC_1 8: Racumna Fren B ao SR4CE_RPM
I e ——— . AND2B1 CLK
=" cLK
o DLL LOCKI ... PWR-ON-RST 38 }7 sLi Qo —
B ° e CLKDY. DVIDES20 DLL_ERROR, SOFT_RST NIR e - |
CLKFX_DIVIDE=1 TLI;(L; RST RST LOCK2 e
LOCK1 CLKFX_MULTIPLY=4 BUFS8 OR2 B——"2"—SYNC RST RST—H W= ce Q2 —
m S ow Sté?puggzﬂéiiﬁ*‘SE‘!,“P???)SW NEXT_F[7:0] STATB[7:0] - mCLK . o3 |_PWR-ON-ZST [ PWR-ON-RST
DLL_FREQUENCY_MODE=""LOW"™"
= RST i) . CLR INV
FDC 1 gaiV’fg\?cELEj‘c%%REc‘rmN:""TRUE”" WEN_F[7:0] UF8STATB[15:8] STATA[15:0] STATUS[31:0] %‘ RPM_GRID=GRID
= . RLOC_ORIGIN=X87Y220!
= STATA[15:0]
S b———1o o DLEQCKE, ALgE BUFS STATB[15:0] m RDCTRLORDY | o
gé@'@%ﬁ)ﬁ%ﬁuin SYSTEM SYNCHRONOUS™ RELEASE[7:0] STATC[7:0] STATCL15:0] STATB[15:0] @ ROCTRLIRDY >:IN CTRL_REYF~_ “RDYOUT orrD
LOCK2 be CLKIN_PERIOD=0.0 UF8 . STATC[].SO] LOCK1 OBUF
= 9 CLR FREE_F[7:0] STATC[15:8] = Locke
mRST | I
JANDS
THE OHIO STATE UNIVERSITY "™ Input Control o IRG PARENT PAGE 1 frosEcT D785D
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A
- B
Fiberl = GT7 ‘ c
FWIMEM[4:0] — I 5
o WONT | Corner0 FIFO 3 (FAD=0/0011) Corner0 FIFO 6 (FAD=0/0110) CornerO FIFO 10 (FAD=0/
[~ susyF1BUSY g FODAT[17:0] MEM_UNIT RDAT[35:0] - 1010)
RHS FIWARN M F0DIN[17:0] D : - POl MEM_UNIT RDATI35:0]
W ——FRHS WARN, F1DAT[17:0] 0l OUTIS:0F MEENNNN0DIN[17:0]  DOUT{35:0|— I FODATIL7.0] MEM_UNIT RDAT[35:0]
RXP1 sg—FISYNC g I 1DIN(L7: empry M EMPTYO F1DAT[17:0] ) M_EMPTYO NS FODIN[17:0]  DOUT[35:0)
RXNL Lo erroR—FLERROR o F2DAT(17:0] el wT_outEMPTY. M3 g e —[FLDIN[17:0] T EMpTY m—— ewpry M_EMPTYO
_ - | o
Croxr T O e — 20117 o I - 20170 wr_our BN P —pomuro A EMPTY M1
2 pok A 0] ) : s F3DAT[17:0 a FAD[4:0 2 I 20IN[17:0 = MI0AD[4:0]
NONE FREEO NONE_FREE XML WWHD‘N[H'D] 8 _]*F3DIN[17’0] 1o F3DATIL7:0] : FAD[4:0 M10ADQ | g
TXDAT[15:0] - ) S /EN[30] 8 WEN_F[3:0] ’ s I, — F3DIN[17:0] wmi0ap1] | £
DIN[L5:0] DOL7:0 NEXT_F[3:0] I'g I \VEN[3:0] < WEN_F[3:0] g
X ENL | RXDV1 = FNEXT[3:0] 15 NEXT_F[3:0] 8 R \VEN(3:0] M10ADZ | &
TXEN LRXDW R " 2 WFNEXT[?D} |5 NEXT_F[3:0] M10AD3 <
ENDTIMEQUTQ (o0 o rx_ERROR—RXERRL o A SF1:0] fro rao 118 : 13 w FNEXT[3:0] wioand 8
g X S :
FIFO FULL1 MEM_ERROR FF_F1 NEWOMEMI[4:0] FIFO_FULL[3:0 NEWOMEM][4:0 (SFILO] FIFO_FULL[3:0] I \SF(10) ; 1'®
FIFO_FULL I SF_ADR[4:0 v [4:0] FIFO_FULL[3:0— I . 11:0] FIFO_FULL[3:0]
WY wen— WEN F1 g AR A0l E— N \SF ADR40] FIFD, AFfa] NEWOMEM[4-0] FIFO_FULL[3:0—
. = . - el I SF_ADR[4:0]
|— — ~ .
NEWOMEM[4:0] NEXT Eng—NEXT_F1 o .MOE OE M6 FIFO_AF[3:0] [4:0] o AF[3‘0w
I =\\VEM(40]  WRNEXT—WRNEXT_F1 .MRD EN NEAR_ENG— = RENODE NEAR_END— .MOE .
NEWENB1 FROMEM[4:0] CLK |~ SWITCH_NOW— B~ RD_EN N RENO NEAR_END—
NEW_ENB RMEM[4:0 Bk o AT_FULL— mCLK SWITCH NOW— B POV switeH_Now—
mRENFL Loy MEMREOL [ILASL S - FCK AT_FULL— WS clk -
BREF [ MEMREQ;L. RST [ REG_EN— .WFCK REG EN—— FCK ok AT_FULL—
m "0 RELEASEL BRsT - B st REG_EN—
CLK LK RELEASH—RELEASEL g B2 Rst
RST OLDIMEM(4:0]
B> —RsT OLDMEM[4:0 Cornero F ( —
ROY i AD= —
@ RDCTRLORDY DIAGITS0) IFO 2 (FAD 0/0010) Corner0 FIFO 5 (FAD—O/OlOl Corner0 FIFO 9 (FAD=
Fiber2 = GT6 FODAT[17:0] MEM_UNIT RDAT([35:0] FODATI17:0 MEM UN - 1001)
FW2MEM4:0] NN FODIN[17:0]  DOUT[350) — =EM_UNIT RDATI35:0] FODAT[17:0] MEM_UNIT !
wemiao]  IN_UNIT FIDAT[17:0] enpry M_EMPTYO FIDATITON | omerol - bouTsso NN FODIN[17:0]  DOUT(3 el
o ’ - I g e | :
[ S — pusyF2BUSY g F2DAT[17:0] FLDINGL7:0] EMPTY_M2 I 1DIN[17:0] empry M_EMPTYO F1DAT[17:0] (350 M_EMPTYQ
N F2 —— y MT_OUT=ano] B F2DAT[17:0] ’ EMPTY_MS5 S 1DIN[17:0] EMPTY
RHS s warn—F2WARN gy S, 20N 170 FADIAD ] g FIEREI I N mT_out=cro o M F2DAT[17:0] wr_out EMPTY_Mo gy
RXP2 syng—F2SYNC g BN 30IN[17:0] 1 F3DAT[17:0] : FAD[4:0] < I 2DIN[17:0] - MSAD(4:0]
RXN2 RXP o F2ERROR WEN FI30] [17:01 é WWFSD[N[N:D] ‘ g F3DAT[17:0] Loz FAD[4:0] é
RXN —— 1 - | F[3:! k .
mLFoK2 L, TxH—TXP2 NEXT_F[3:0] FWEN(S:0] I'g N \VEN(3:0] < WEN_F[3:0] I'g
NONE_FREEQ K TXN2 = ENEXTI3:0 3 NEXT_F[3:0] g8 . \VEN(3:0] \a
TXDATIIED NONE_FREE TXN o 130 ‘E WFNEXT[S'D] I'& NEXT_F[3:0] 2
) DIN[15:0] DO[17:0 [ NEWOMEM][4:0] pertal FIFO_FULL(3:0] et ’ ——SF(10] FIFO_FULL[3:0] K g Hm e | g
: . | :0— I g § A - I '
BXEN2 Ly Loy _RXDV2__ S \SF ADR[:0] [ RN NEWOMEM([4:0] hasr Ao FIFO_FULL[3:0}— NEWOMEM4:0] (ASF{1:0] FIFO_FULLE0 FIFO_FULL[3:0]
_AF[3: E— : v :
ENDTIMEOUT( RX RXERR2 oF FIFO_AF(3:0— I _ADRI4:0] FIFO_AF[3:0] I \SF_ADR[40] FIFO
Enpriveour  RX-ERROR—=—=—""=—Tl M2 | OE M5 FIFO_AF(3:0]— I fFo A _AF(3:0]
0] — I
FIFO FULL2 Lo ruLL MEM_ERROR— 12 m RENOL, NEAR_ENGT RENOL- NEAR_ENG— OE M9 . o
mFEFOAR2 pio ar wweny— WEN.F2_ g LK SWITCHNOW— BC CROEN  swirc now m RENO, NEAR_ENG—
NEWOI . - NEXT_ENH NEXT F2 FCK LK AT_FULL— HCLK lcLK - CLK [o-EN SWITCH_NOW—
oL p———— NExal WRNEXT F2 WSt T REG_EN— mECK Lo ATFULE Tl AT_FULL—
0] WRNEXT; EROMEMIA1 B lRST - RST REG_EN— W __FcK ~
W NEWENBZ Ley ene RMEMI40) 2 = BST mRST | REG_EN—
X O ———
mRENF2 Loy L pyp—— C O FIFO 1 RST
BREF uemreq—MEMREQZ gy orner ( = )
BEETT e SRS FAD=0/0001 Corner0 FIFO 4 (FAD=0/0100 Corner0 FIFO 7 (FAD=
RST [ A DoMEM O FODAT[L7:0] MEM_UNIT RDAT[35:0] FODAT[17:0 MEM -
RST gpy OLDMEM40 . PIDATILTOl | oMl pouTEsso Sm— 001170] 7U’E:‘(!IT[350 — FODATIL7:0] MEM_UNIT RDAT[35:0]
RDCTRLORDY 5 ] | . empry M_EMPTYO o F1DAT[17:0] : M —F0DIN[17:0] ~ DOUT(35:0) -
= ; TAGIT5:01 1 DIN(170] EVPTY M1 R 0IN[L7:0 empry M_EMPTYO o FIDAT[17:0] M_EMPTYO
. Fiber3 =GT4 o | ) wr_ouT ENE T N F2DAT[17:0] ol EMPTY M4 1 DIN[L7:0] EMPTY- ="l
W F3DAT[17:0] [F2DINIL7:0) FAD[4:0] < N 20IN(17:0] MT_OUT=yanpi0) B F2DAT[17:0] w_out EMPTY_M7 g
— vemiao)  IN_UNIT ieiali L) A § F3DAT[L7:0] | FAD[4:0] 2 I 2DIN(17:0] - M7AD0]
RHL F3BUSY n [17:0] . I'g F3DAT[17:0] FAD([4:0] <
[ ala CON S BUSY—SBUSY gy WEN_F[3:0] '8 I ~3DIN[17:0] = S a
RHS w F3WARN R \VEN(3:0] z WEN_F[3:0] IS W, F3DIN[17:0] Q
[ LA ARN———> NEXT_F[3:0] K] . \VEN[3:0] < _F[3:0] I
RXP3 syngF3SYNC o .. ENEXT(3:0 & NEXT_F[3:0] 8 I \VEN(3:0] ]
RXP " 13:0] El I NEXT_F(3:0] 8
RXN3 Loy grrROR—FSERROR o . 15 WFNEXT[M] g - FNEXT[3:0] I'g
mLFOK3 Loy A TXP3 NEWOMEM[4:0] . FULL[S'O)—FW I \SF{1:0] FIFO_FULL{3:0] e . 16
_FULL3: g _FULLIS: —
NONE FREED T TXNS — 57 ADR(%0] FIRO AFE0) PSIVETCE FIFO_FULL{3 0| — I NEWOMEMEOT [ plasNaVAIE)
o |ONEFREE F3DATIL7: FIFO_AF(3:0|— S [ASF_ADRI:0] FIFO_AF(3:0] EE—— o FO-FULL0l— N—
TXDAT[15:0] oo [17:0] OE M1 | . OE_M4 FIFO_AF(3:0]— I— ASF_ADR[4:0] FIFO_AF(3:0]
: -0 | e B 0]
TX EN3 PIN[15:0] RENO NEAR_ENT— oe B OE M7 FIFO_AF[3:0
BENS e LRxDV__RXDV3 B O ROEN  gumon ow— mRENOL, oy NEAR_ENDY BN NEAR ENO—
ENDTIMEQUTQ - inERRoFEFXE¢. @PWR-ON-RST t :FCK LK AT FULL— mCK Ly SWITCH_NOW— CLK TP-EN  swircH now|—
O_FULL3 F3 K iy FCK AT_FULL— CLK -
WO FULLS L) MEM_ERROR———————1l REG_EN— B _2-—FC AT_FULL—
m FIFO_AF3 | frrofut oy WENF: g mOCKL_ |t LS. . RST [ REGEN— CRITICAL DATAOERROR h .7;% Fok ke I
NEWOMEM(4:0] h NexT_eng—NEXT FS g g LOCK2 t RDOBUSY T~ “RD0 Busy oonp | LOW == Ready = —RST -
N \WVEM40]  WRNEXT—WRNEXT_FS gy RDCTRLORDY OBUF ‘ RDOERROR
NEWENB3 FROMEM[4:0] e
.W::ao MEMREG— MEMREQ3 NEAR_FULLOWARN t “"RDO” WARN wou
: CLK bk ReLease RELEASE3 o gy FOBUSY L1AOAF BUF RDO_ERROR
RST OLD3MEM[4:0] FOWARN " F<QBUF FO_WARN OPAD RDOWARN FiBusy "] 1 Busy OBUF
RST ooy  OLDMEM[4 | Fosyne =k w2 OPAD FIWARN B z OPAD OPAD g -F3BUSY
m RDCTRLORDY DACTE0] ] o, QBUE FO_SYNC SPAD ] oPAD FaWARNE OPAD
. FOERROR UF FO ERROR F1SYNC OPAD T OPAD
" OBUF OPAD OR4B1 FIERROR OPAD F> E OPAD F3SYNG OPAD
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* —_
Corner0 FIFO 8* (FAD=0/1000)
FODAT[17:0] MEMD_UNIT RDATI[35:0]
. 0DIN([17:0] DOUT[35:0
F1DAT[17:0] empryM_EMPTYO
. 1DIN([17:0] EMPTY M8
F2DAT[17:0] MT,OUTWI
I~ 2DIN[17:0] EAD[4:0 | MBA o]
F3DAT[17:0] 14: 15
Cornerl FIFO 2 (FAD=1/0010) Cornerl FIFO5 (FAD=1/0101) Cornerl FIFO 8* (FAD=1/1000 S s 2
orner ( = ) Corner = ) Corner ( = ) p— 151150 5
NEXT_F[3:0] <

FODAT[17:0] MEM_UNIT RDAT[35:0] FODAT[17:0] MEM_UNIT RDAT[35:0] FODAT[17:0] MEMD_UNIT RDAT([35:0] ) FNEXT[3:0] g

I FODIN([17:0] DOoUT[35:0— I I FODIN[17:0] DOUT[35:0] I F0DIN[17:0] DOUT[35:0] gg! !5 ko)

F1DAT[17:0] Lo EMPTV M_EMPTYO F1DAT[17:0] EMPTY M EMPTVO. F1DAT[17:0] ) EMPTY M EMPTYD. I\ SF[1:0] ' FIFO_FULL[3:0]

| B [17:0] EMPTY ML I~ 1DIN[17:0] EMPTY M2 I 1DIN[17:0] EMPTY M2 NEWOMEM[4:0] FIFO_FULL(3:0]

F2DAT[17:0] MT_OUT] MIBAD[A:0] - F2DAT[17:0] M.LOUTWD[A'O]E F2DAT[17:0] MTﬁOUTWMﬁ o I\ SF_ADR[4:0] FIFO_AF[3:0]

N 2DIN[17:0 . . 2DIN[17:0] : I F2DIN[17:0 : FIFO_AF[3:0

F3DAT[17:0] el FAD[4:0] M18ADQ | & F3DAT[17:0] el FAD[4:0] M21ADQ é F3DAT[17:0] ol FAD[4:0 M24ADO | Z OE M8 | AR

I 3DIN[17:0] M18ADY < I 3DIN[17:0] M21AD1 | & I 3DIN[17:0] M24ADY | 2 RENO NEAR_END—
W—FWEN[S 0] M18AD2 | g W—Fwsm-m M21AD2 - S %FWEN[@O} M24AD2 | .5 CLK [0 swimer_now—

NEXT_F[3:0] MI18ADY | = NEXT_F[3:0] ) M21AD3 | g NEXT_F[3:0] ) M24AD3 .WCLK AT_FULL—
WFNEXT[Q 0] b4 WFNEXT[Q:O} 2 WFNEXT[?D] M24AD4 @ B —=—Fck
H Ie} B a3 B Q RST
I\ SF(1:0] FIFO_FULL[3:0] o I SF[1:0] FIFO_FULL[3:0] o I SF(10] FIFO_FULL[3:0] o = RST
NEWOMEM[4:0] FIFO_FULL[3:0] NEWOMEM[4:0] FIFO_FULL[3:0] NEWOMEM[4:0] FIFO_FULL[3:0]
I\ SF_ADR([4:0] FIFO_AF[3:0] I A SF_ADR[4:0] FIFO_AF[3:0] I\ SF_ADR[4:0] FIFO_AF[3:0]
OF M18 FIFO_AF[3:0] OE M21 FIFO_AF[3:0] OE M24 FIFO_AF[3:0]
L RENOLE NEAR_END— L RENOLE NEAR_ENG— RENOE NEAR_ENO—
.CTRD EN SWITCH_NOW— .CTRD EN SWITCH_NOW— .CTRD EN SWITCH_NOW|—
=T AT_FULL— =T AT_FULL— =R AT_FULL—
W st [ REG_EN— WSt [ REG_EN— B RsT [
B——RsT B——RsT B——RsT
FODAT[17:0] MEM_UNIT RDAT[35:0] FODAT[17:0] MEM_UNIT RDAT[35:0] FODAT[17:0] MEM_UNIT RDAT([35:0] FODAT[17:0] MEM_UNIT RDATI[35:0]
N FODIN[17:0] DOUT(35:0 N FODIN[17:0] DOUT[35:0) N FODIN[17:0] DOUT(35:0) S FODIN[17:0] DOUT(35:0
F1DAT[17:0] EMPTY] M_EMPTYO F1DAT[17:0] EMPTY M_EMPTYO F1DAT[17:0] EMPTY M_EMPTYO F1DAT[17:0] EMPTY M_EMPTYO
1 DIN[17:0] EMPTY M1 1 DIN[17:0] EMPTY M2 1 DIN[17:0] EMPTY M2 N1 DIN[17:0] EMPTY_M2
F2DAT[17:0] MT_OUTWH F2DAT[17:0] m_omm‘ﬁ . F2DAT[17:0] Mr_ouTmi F2DAT[17:0] MT_ourmi R
| | | | o g ; | g i}

F3DAT[17:0] [F2DIN[L7:0] FAD[4:0] M17ADY < FIDAT|17:0] [F2DIN[L7:0] FAD[4:0] M20AD0 | 2 F3DAT[17:0] [F2DINIL7:0] FAD[4:0] M23 5 F3DAT[17:0] [F2DINIL7:0] FAD[4:0] N26ADO | 2
WWHD\N[N 0] M17AD1 | g WWFGDIN[N 0] M20ADY, | = WWFSDIN[N:D] M23AD1| g WWFSDIN[N:D] M26AD1| é
N \VEN(3:0] M17AD2 | & N F\VEN(3:0] M20AD2 é . \VEN[3:0] M23AD2 é N F\VEN[3:0] M26AD2 |, &
NEXT_F[3:0] 3 NEXT_F[3:0] I NEXT_F[3:0] I NEXT_F[3:0] 5
WFNEXT[S 0] 2 WFNEXT[S:O] 2 WFNEXT[S.O] v23aDd | 2 MFNEXT[S.O] 8

- (o] . [} . [} . o
. \SF(1:0] FIFO_FULL[3:0] o . —/\SF[1:0] FIFO_FULL[3:0] o . —/\SF[1:0] FIFO_FULL[3:0] o |\ SF(1:0] FIFO_FULL[3:0] o
NEWOMEM[4:0] FIFO_FULL[3:0] NEWOMEM[4:0] FIFO_FULL[3:0] NEWOMEM[4:0] FIFO_FULL(3:0] NEWOMEM[4:0] FIFO_FULL(3:0]
I \SF_ADR(4:0] FIFO_AF[3:0] I /\SF_ADR4:0] FIFO_AF[3:0] I\ SF_ADR[4:0] FIFO_AF[3:0] I\ SF_ADRI4:0] FIFO_AF[3:0]
FIFO_AF[3:0] FIFO_AF[3:0] FIFO_AF[3:0] FIFO_AF[3:0]
OE M7, AL m OE_M20_ AL OE M23 _ AL OE_M26, _ A
RENO| NEAR_END— RENO| NEAR_END— RENO NEAR_ENQ— RENO NEAR_ENQ—
.WRDJN SWITCH_NOW— .WRDEN SWITCH_NOW— .WRDJEN SWITCH_NOW— .WRELEN SWITCH_NOW—
u EFCK ¢ AT_FULL— u ECK ¢ AT_FULL— u FCK [« AT_FULL— u FCK ¢ AT_FULL—
n RST <K REG_EN— L RST K REG_EN— L RST <K REG_EN— n RST <K REG_EN—
B———RsT B——RsT B——RsT B——RsT
FODAT[17:0] MEM_UNIT RDAT[35:0] FODAT[17:0] MEM_UNIT RDAT([35:0] FODAT[17:0] MEM_UNIT RDAT[35:0] FODAT[17:0] MEM_UNIT RDAT[35:0]
. 0DIN([17:0] DOUT[35:0 . FO0DIN[17:0] DOUT(35:0] N FODIN[17:0] DOUT[35:0] N FODIN[17:0] DOUT[35:0)
F1DAT[17:0] empry. M_EMPTYO F1DAT[17:0] empry M_EMPTY0 F1DAT[17:0] empry . M_EMPTYO F1DAT[17:0] evpry.M_EMPTYO
I 1DIN[17:0] EMPTY M1 I 1DIN[17:0] EMPTY M1 I 1DIN[17:0] EMPTY M2 I 1DIN[17:0] EMPTY M2!

F2DAT[17:0] MTﬁouTmi - F2DAT[17:0] MTﬁOUTWMi F2DAT[17:0] MTﬁOUTWD[A_D]i o F2DAT[17:0] MTﬁOUTWD[A_D]i

| § | | | g | g ;

—— F2DIN[17:0] FAD[4:0] M16ADD | Z . F2DIN[17:0] FAD[4:0] MisADd £ ——— F2DIN[17:0] FAD[4:0 wz2ap0| 2 —— F2DIN[17:0] FAD[0] V2sand <
WWHD\N[H 0] M16ADY | 2 WWFSDIN[N 0] M19ADY § Wwpabwum] M22AD1 & Wwpabwum] M25AD1 | g
- \/EN[3:0] MI16AD2 | & I /EN[3:0] MI19AD2 | & I \\EN[3:0] M22AD2 § VN (30] M25AD2 | &
NEXT_F[3:0] M16ADY | = NEXT_F[3:0] M19ADY | = NEXT_F[3:0] M22AD3 | & NEXT_F[3:0] M25AD3
m—msms 0] MioADd 2 m—wsx‘r[szm MioaDd 2 m—msxr[w] w22ADd | 2 wmsxm-o] v2saDd ©

! o 3 a 3 o . o
I\ SF[1:0] FIFO_FULL[3:0] o I\ SF[1:0] FIFO_FULL[3:0] o I\ SF[1:0] FIFO_FULL[3:0] o A SF[1:0] FIFO_FULL[3:0] a
NEWOMEM[4:0] FIFO_FULL[3:0] NEWOMEM[4:0] FIFO_FULL[3:0] NEWOMEM[4:0] FIFO_FULL[3:0] NEWOMEM[4:0] FIFO_FULL([3:0]
I\ SF_ADR([4:0] FIFO_AF[3:0] I A SF_ADR[4:0] FIFO_AF[3:0] I\ SF_ADR[4:0] FIFO_AF[3:0] I/ SF_ADR[4:0] FIFO_AF[3:0]
FIFO_AF[3:0] FIFO_AF[3:0] FIFO_AF[3:0] FIFO_AF[3:0]
OE_M16| OE_M19 OE_M22 OE_M25|
= RENOL® NEAR_END— = RENOL® NEAR_END— L RENOE NEAR_ENO— RENOE NEAR_ENO—
= CLK [Do-EN SWITCH_NOW— = CLK [P-EN SWITCH_NOW— = CLK |P-EN SWITCH_NOW— = CLK |P-EN SWITCH_NOW—
.WCLK AT_FULL— .WCLK AT_FULL— .WCLK AT_FULL— .WCLK AT_FULL—
= RST X REG_EN— = RST oK REG_EN— = RST <K REG_EN— = RST | <X REG_EN—
B—RsT B—RsT B—RsT B——RsT
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A [ B [ c [ D
(oo HFFIN I FRL [ FEFU & —>Not useful, comes 3 words too |ate {0 stop data Ensure that the CLKOUT signals get
L8ur . Fiberd = GT21 to FIFOs just before data: shorter
=D PAFLIN'PUE_ Vs PAFTL FPAFS g e ewiao] IN_UNIT_B IPADAPU KLL[7:4] |BUFAK|LLF[7:4fes, faster slew or smaller loads. OFDDRCPE
1BUF v P F4BUSY
R |, ouoy EIBUSY g m— . — cLKOUTXL
RHS RHS WARN = VNG IFOK[7:4] S X : g % 0o °
RXP4 s [s0  ——a— 2
RXP 3
PAELIN wevosas TPAD RXN4_pn error-FIERROR gy . . O(.‘J Dl
[ eoreo [ NEAR FULLIAR m oK [0 e Swap Outgoing bits for F14/F15 ¢t =
 KILLF4 KILL F4 g RD CTRL W NONEFREEL ___ nonE_FREE ™ . o
o TXDATI[15:0] - ) IF_OK[7:4] CLK Tk
g KILLFS KILL _F5 ENDEVT LTR FLAG I \[15:0] DO[17:0) peL FAST 12
BUF B__5oNE_DATA - BXENd Ly LRxDv—_RXDV4 v RST CLR LVCMOS25
—|PODATA OBF_FI30I orrray ENDTIMEOUTY, 1 rcour  RX_ERROR—RXERRE g ]
—_|9E_HDR LlERRORS[&O]m m FIFOFULLA Lo MEMiERROP%.
RST_LREN LID_ERR[3:0] = - FIFO_AF4 FIFO_AF WeN———H
——|LNOT_NO_DATA e N.‘EWWEMM:O] Next ena NEXT F4
—LLGOODLW LIE_ERR[3:O]—DMm " \VMEV[0]  WRNEXT] WRNEXT_F4
~|LNEXT_FIBER| p\ip_ERR([3:0)— — NEWENBA | e puemioomeMi40)
——LMOREDATA - .7REN 4 a [4:0
—LFIFO_EmpTy EVT_CNTI23:0] NRDY[7:4] Boer B [ wewreg—VEMREQ4 gy F_OK[7:4]
NRDY_F[3:0]—— — W e ReLEAse_ RELEASE4
——GOLDDAT, STARTIME_ERR([7:4] e OLDAMEM(4:0] XF7 SYNC SOP4BL
_ STARTIME_ERR[3:0]—— I RST ooy  OLDMEM[40] F7SYNC
DOFW+1 ENDWAIT_ERR[3:0] ENDWAIT_ERR[/:4] RDCTRL1RDY SOP4B1 EPGA ID
—BUSY 0] —
- ENDBUSY_ERR[7:4] IFD4 AND2B1
START :0]—— E—— .
—INEW LlAENIZS)BU(S:Y_ERR[z.g] STUCK_ERR[7:4] IPAD4PU TXEN[7:4] INV4 TX_EN[7:4]
L1A L1A_FAKE TUCK_ERR[3.0] XMIT_ERR[7:4] (3 }.
BA—l1A XMIT_ERRORS([3:0] - Sm——
m EVONTRST | FERR[3:0]—— umm— MEM_CTRL | NEWIMEM[4:0] XE7_WARN SOP4EL
EVCNTRST LFOK[3:0] LFOK[7:4] NEWMEM4:0 PGA ID F7WARN
0] — : g ) u
Vo RROR vew_erw LFOE_REN[3:0]— XE7_ERRORTEAE:
RXERROR1 _REN[3:0] MUX4_5B ANDZB1 oA D F7ERRO

| R
RX_ERR LREN_TOGGLE|

OLD4MEM[4:0

NO_LIVE_FIBER1, Q[4:0]

NO_LIVE_FIBERS 10BUS[4:0] OLDCTRL[L:0 AND2B1
LCRITICAL DATA ERR.CRITICAL DATAIERRORy ~ OLDSMEM[4:0 OLDCTRL2 FEBUSY
FPGA ID — — 11BUS[4:0]
L SPWDlERRO& OLDBMEM][4:0 OLDCTRL3 SPWDOERRO
FPGAID | sPWD_ERROR : 12BUS[4:0] RELEASE[7:4 MAR MARK1 oy SPWD_ERROR
LXMIT MULTI ERR-MULTL XMITIERR o OLD7MEM[4:0 IR = LEASE_F[3:0] FREH FREEL SPWD1ERROR
KILL_F[7:4 “rirer errl FIBERIERR seusixel GET_F(7:4] W e susy Sorel o
- KILL FI3:0 FIBER_ERR———# OLDCTRL2 cTRLO GET_F[3:0 E7BUSY RXERRORO RX ERROR
— : L .
F OK[7:4] FBO ryeouT ErR TIMEOUTL g moocms o e s oo :FPGA ID ; D ¢ :RXERRORl j ) -
_ : LIA1ERRORg - AT
I FOK[3:0] L1A_ERR L1AIFF FF_F g [[OLDIENB g\ CLK A ONE Free e STARTOTIMEOUTG2
FRIMEM[4:0] L1A_FFi > B FFUL| BUF5 START TIMEOU
| FRMEM4:0] L1A AH_LIALAF L 60 {> FPAF3 o RST MEM1AVAE[4:0] STATA[12:8] STARTLTIMEOUT
WRNEXT_F[7:4] Lia_mTLIAIMTP, NRDYO g M8ur  OEDDR40C y i = DMBOERR OR2
E— \VRNEXT_F[3:0] - BUF 1 0179:40 boUTIa9:201 OPAD20 WONE FREEL STATAL g DMBERR
RDAT[71:36] DOUT[39:0 [79:40] [39:20] @NO_LIVE FIBERL [<BUF  srarus g X DMB1ERR
| (N[35:0] : (190l RDCTRLLIRDY K8Ur
MEMPTYL | o OWEN.___ OWELg = STATALS gy NO_LIVE_FIBERQ OR2 NO LIVE FIBER
B BUF
X - DMBIER NO_LIVE_FIBER1
EMPTY_M[63:32 | DMBIERRg =
A e T Corner2 FIFO 0 (FAD=0/0000) ::Z>—'
START_TIMEOUT m F4DAT[17:0] MEM_UNIT RDAT[71:36] |-LAOERROR L1A_ERROR
EENNN—S—FODIN[17:0]  DOUT[35:0|— I yoomrAERRE R g
END_TIMEOUT ENDTIMEOUT1 n F5DAT[17:0] [17:0] UETN[ITTS M EMPTYL L1A1IERROR
STUCK1DAT M-, 1DIN[17:0] EVPTY Mo CRITICAL_DATAOERR
BAFL | STUCK DATA——=-"""1 . . FEDATLEOL | e MOV ool R I—O\; CRITICAL DATA_ERRORY
B2 EXT FIFO PAF REN_F[7:4] . [17:0] FAD[4:0 M32AD0 zX CRITICAL_DATA1ERRO
- - REN_F[3:0]— — F7DAT[17:0] 15/ \m
FF1 - . - 3DIN[17:0] 32001 | = o
IiEXT_FIFO_FULL-NbE MB10 OE_M[63:32] KILLFS X ENG e b weniz0 M32AD2 ‘E MULTI_XMITOERR
VIS KILL_F6 TX_EN_6 NEXT_F[7:4] 5 Ma2a03 || 2 MULTI_XMIT_ERR
FPGA_ID FPGA_ID o I'g MULTI_XMIT1IERR
LDMBDAV[3:0]—— el wazans || 2
REN1 AND2B1 AND2B1 | SF[1:0] FIFO_FU STUCKODATCR2
REN———H FPGA ID NEWIMEM[4:0] e »FIFO_FULL[B:O}—*M X STUCK_DA
DATA_RDY—— ASF_ADR[4:0] FIFO_AF[7:4] STUCKI1DAT
CLK4O NOT_RDY— KILLFo KILL_F7 m OE_M32 Frone FIBEROERR 9R2
CLK40 E I OE
HCLK OEFOK; KILLF7 D e NEAR_END— X FIBER_ERR
B >CLK LFIFODONE— o SWITCH_NOW— FIBER1ERR
HCLK
= FCK FCK-NL IN_RD RDCTRLlR% Fox AT_FULL— TIMEOUTO ORZ
RST SOP4B1 = REG_EN— TIMEOUT
B——RST RST_COMPLETE— 9 EMPTY M63gy RST X TIMEOUTL
> SOP4B1
HNJR NJR-NL FDONE—— o
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A B [ C [ D
pvsueyeg FIDErS = GT19 Corner2 FIFO 3 (FAD=0/0011) Corner2 FIFO 6 (FAD=0/0110) Corner2 FIFO 10 (FAD=0/1010)

RAL SusyL_F5BUSY F4DAT[17:0] MEM_UNIT RDAT[71:36] F4DAT[17:0] FOD\N{\l/LEO]’\/l_U[':‘C!IT[%D RDAT[71:36] F4DAT[17:0] FOD\N{\l/LEO]’\/l_U[':‘C!IT[%D RDAT[71:36]
e u NN FODIN[17:0]  DOUT[35:0 I : : I : :
RHS z:; wARN—FOWARN g F5DAT[17:0] 6ol EhEIPT M_EMPTY1 F5DAT[17:0] vy M_EMPTY1 FSDAT[17:0] L romiro vpr M_EMPTY1
= F5SYNC I~ 1DIN[17:0] Y I 1DIN[17:0] Y | = f
RXPS e Rl prrm— F6DAT[17:0 el wm_out EMPTY_M3, F6DAT[17:0] wmT_out EMPTY Mgy F6DAT[17:0] wT_outt EMPTY_Magy
117:0] = 35AD[4:0] M3BAD[4:0] M42AD[4:0]
RXN5 ErrOR—2ERROR o N F2DIN[17:0] v T e N 2DIN[17:0] FADIA0 O asano | 2 N 2DIN[17:0] FADIE0] oo | S
LFoks N X TXP5 F7DAT[17:0] 14 oo | 2 F7DAT[17:0] ol ’ 15 F7DAT[17:0] - : winos |8
B————F0K I ~3DIN[17:0] M35AD1 I~ 3DIN[17:0] | ___ g
NONE FREEL TxN—TXNS WEN_F(7:4] el g8 WEN_F(7:4] [seanz | 8 WEN_F(7:4] g8
NONE_FREE I \VEN(3:0] M35AD2 || & I \VEN(3:0] M38AD2 I \VEN(3:0] M42AD2_| | 5
TXDATI15:0] DO[L7:0 NEXT_F[7:4] 2 NEXT_F[7:4] E NEXT_F[7:4] M424D3 | =
DIN15:0] { : I'g FNEXT[3:0] l'g FNEXT[3:0] 8
I;T>< ENS TXEN LrRxp\|—RXDVS wFNEXT[&O} & w : & w : M424D4 || &
RXERR5 N\ SF[1:0] FIFO_FULL(7:4] A SF[1:0] FIFO_FULL[7:4] A SF[1:0] FIFO_FULL[7:4]
ENDTIMEOUTIe gy RX-ERROR—p ==l NEWIMEM[4:0] B o pulLpol— m— NEW1MEM[4:0] FIFO_FULL{3:0|— I— NEWIMEM[4:0] FIFO_FULL[30
FIFO FULLS L . . MEM_ERROR I\ SF_ADR[4:0] FIFO_AF[7:4] I A\ SF_ADR[4:0] 50 FIFO_AF[7:4] I A\ SF_ADR[4:0] FIFO_AFE0 FIFO_AF[7:4]
! - WEN_F5 FIFO_AF[3:0]— I FIFO_AF[3:0]— I _AF[3:0]—
@ FIFO_AFS iwen—WENFS g . E M42
NEWIMEM[4:0] [Fo-AF NexT_eng—NEXT FS g OF RME?\IS:L PE NEAR_END— OF RME?\?:LOE NEAR_END— w° RENLC NEAR_END—
N E\VMEM[4:0]  WRNEXT—RNEXT_F5 = CLK [PV SWITCH_NOW— = CLK P&V SWITCH_NOW— = CLK P&V SWITCH_NOW—
NEWENBS ' _FRIMEM[“:O] .WCLK AT_FULL— .WCLK AT_FULL— .WCLK AT_FULL—
REN_F5 NEW-ENB RMEM[#0 . FeK REG_EN— . fFex REG_EN— . RST ek REG_EN—
BREF B REN MEMRE] MEMREQ5 n ™ RST RsT - B RST kst ! B kst !
CLK Feree RELEASE‘.RELEASE5
CLK N
OLDSMEM[4:0] — — —
[T S — Corner2 FIFO 2 (FAD=0/0010) Corner2 FIFO 5 (FAD=0/0101) Corner2 FIFO 9 (FAD=0/1001)
RDCTRLIRDY FADAT[17:0] MEM_UNIT RDAT[71:36] FADAT[17:0] MEM_UNIT RDAT[71:36] FADAT[17:0] MEM_UNIT RDAT[71:36]
Fiberé = GT18 NN —-0DIN[17:0] ~ DOUT(35:0|— I NN F0DIN[17:0] ~ DOUT(35:0|— I 0DIN[17:0] :
FW6MEM(4:0] F5DAT[17:0] e M F5DAT[17:0] evpT F5DAT[17:0]
vemiao] IN_UNIT_B 1 DIN[17:0] ::EMPTY M3 1 DIN[17:0] ::EMPTY M3 S—F1DIN[170) ::EMPTY M4
ST XF6_BUSY F6DAT[17:0] MT_OUT} : F6DAT[17:0] MT_OUT— i ms [17:0] MATADLA:0]
[ BUSY u E—F2DIN[17:0] P IEE ) S 2DIN[17:0] EADIA L7:0] < S 2DIN[17:0] FADIA0 <
RHS s warnXF6_WAR F7DAT[17:0] FAD[4:0 16 F7DAT[17:0] 14 H F7DAT[17:0] g H
XF6_SYN N ~3DIN[17:0] < I 3DIN[17:0] , N 3DIN[17:0] :
RXP6 | o SYNG WEN FI7) (70l g8 WEN_F[7:4] g WEN_F[7:4] '
RXN6 errorXFO_ERR! /N (3:0] M34AD2 || =2 - \/EN(3:0] MS7AD2 é - \/EN[3:0] MA1AD2 | 75
LFoke N TXPS (" oap | NEXT_F(7:4] M3aADs || = NEXT_F[7:4] M37ADS ||, NEXT_F[7:4] Ma14D3 | <
B—2Fok R TXNG OPAD WFNEXT[G:O] wasADs || E] WFNEXT[G:O] wazaDs || E] WFNEXT[G:O] waava | | g
HONE FREES § NONE_FREE F6DAT[17:0] I SF(1:0] FIFO_FULL[7:4] © I A SF(1:0] FIFO_FULL[7:4] I SF(1:0] FIFO_FULL[7:4]
IXDAT[LS:0] DO[L7:0 NEWIMEM[4:0] FIFO_FULL[3:0|— I NEW1IMEM[4:0] FIFO_FULL[30) NEWIMEM[4:0] FIFO_FULL[30)
g [ N[5:0] RXDV6 NN \SF_ADR[4:0] FIFO_AF[7:4] E—SF_ADRI40] oo FIFO_AF[7:4] E—SF_ADRI40] oo FIFO_AF[7:4]
=" L | FIFO_AF(3:0— I _AF[3:0}— I _AF(3:0|— I
T]TXEN LRYDY RXERR_F6 OE_M34 be t OE_M37 e OE_M41 e
ENDTIMEOU ENDTIMEOUT RX_ERROR FFF6 REN1 NEAR_ENO— REN1]| NEAR_ENO— REN1]| NEAR_ENO—
FIFO_FULL6 FIFO_FULL MEM_ERROR WEN F6 . CLK RD_EN SWITCH_NOW— . CLK RD_EN SWITCH_NOW— . CLK RD_EN SWITCH_NOW—
.‘FIFO AF6 FIFO_AF LweN——>2 —— .FCTCLK AT_FULL— .FCTCLK AT_FULL— .FCTCLK AT_FULL—
NEW1MEM[4:0] h NEXT_ENg WR,\r1\1EE>§<:' FF66 = RST X REG_EN— = RST | X REG_EN— = RST | X REG_EN—
I\ =\ EM[4:0] WRNEXT] FRlMEM[4'O] HRST HRST HRST
NEWENB6 d
BEEE0 NEw ENB RMEM{4:0
REN_F6 — — -
m e e vevreq— MEMREQS g Corner2 FIFO 1 (FAD=0/0001) Corner2 FIFO 4 (FAD=0/0100) Corner2 FIFO 7 (FAD=0/0111)
.—REFSO
mOK Ly ReLEAsE RELEASEG g FADAT[17:0] MEM_UNIT RDAT[71:36] FADAT[17:0] MEM_UNIT RDAT[71:36] FADAT[17:0] FomNmEo:\A’UonInsso RDAT[71:36]
OLDEMEM[4:0’ I ~0DIN[17:0] DOUT[35:0] I ~0DIN[17:0] DOUT[35:0] | = i .
RST RST oy OLDMEM40 o F5DAT[17:0] ol EV\EIPT\ M_EMPTY1 F5DAT[17:0] enpTy M_EMPTYL F5DAT[17:0] koo enpTy M_EMPTYL
1 DIN[17:0 u . 1DIN[17:0] u I g u
RDCTRL1RDY FGDAT[17:0] [l w_out EMPTY_M3, FGDAT[17:0] w_out EMPTY_M3 FGDAT[17:0] wT_out EMPTY_M3:
Fiber7 = GT16 . 2DIN[17:0] - M33ADLI0] N 2DIN[17:0] M3GADLI0] 2 N 2DIN[17:0] o I <
FW7MEM[4:0] = F7DAT[17:0) FAD[4:0 é F7DAT[17:0) FAD[4:0 & F7DAT[17:0) _ FAD[4: g
em:0] IN_UNIT_B NN 3DIN[17:0] M33AD1 ||, N ~3DIN[17:0] | N -3DIN[17:0] M39AD1 g
2L susy_XF7_BUSYg WEN_F[7:4] usoaD2 || 8 WEN_F[7:4] b wenso o WEN_F[7:4] b wenso vaeanz | 8
[l Y . \VEN(3:0] | = o = B
RHS warN—XE7_WARI NEXT_F[7:4] (39 M33AD3 ‘E NEXT_F[7:4] ‘E NEXT_F[7:4] M3oAD3 ‘E
.7R><P7 RHS synd_XF7 SYNQ. WFNEXTB:O] E] WFNEXTB:O] | E] N FNEXT([3:0] | E]
RXP B I g & B &
RXN7 erroR—XFT_ERRGgg —— ) SF(10] FIFO_FULL[7:4] © I SF(L0] FIFO_FULL[7:4] —SF(10] FIFO_FULL[7:4]
RXN TXP7 NEW1IMEM[4:0] FIFO_FULL(3:0}— I NEW1MEM[4:0] FIFO_FULL[3:0}— - NEW1MEM[4:0] FIFO_FULL[3:0
WEFOK7 o i N \SF_ADR[4:0] FIFO_AF[7:4] /S _ADR[4:0] FIFO_AF[7:4] N A\SF_ADR[4:0] FIFO_AF[7:4]
NONE_FREE1 xy——XN7 FIFO_AF[3:0|— IE— FIFO_AF[3:0|— IE— FIFO_AF[3:0]— E—
- NONE_FREE F7DAT[17:0] OE_M33 - OE_M36 - OE_M39
TXDAT[15:0] ) =" e | oE NEAR END— =" 0 NEAR END—
PIN[15:0] DOl17-0 —— mRENLL, o NEAR_END mRENLL S o - mRENLL S o -
. TX EN_7 RXDV7 CLK - SWITCH_NOW— CLK - SWITCH_NOW— CLK - SWITCH_NOW—
[EN ROV VERR F7 PWR-ON-RST FCK ¢ AT_FULL— = FCK =% AT_FULL— n FCK =% AT_FULL—
ENDTIMEOUTY: \ oy RX-ERROR—c—=o-—— Ml -ON-| ™ K i [IACLIN - CRITICAL DATAIERROR  EFR lrek -
FIFO FULL? FFF7 L RST REG_EN— RST REG_EN RST REG_EI
W proruL MEERORTT N mlockt | E—pst B=RsT MULTI_XMITIERR L ——
™ LWEN—"—— wewoszs sow n
[ro-A7 NEXT NEXT F7 oy pglOCK2 RD1BUSY /™, RD1 BUSY oPAD STUCK1DAT FIBERLERR RDIERROR
NEWIMEM[4-0] ~ 1 WRNEXT F7 OBUF RD1SYNC
I\ £\ EM[4:0] WRNEXT“FR].MEM[&O] mRDCTRLIRDY | TIMEOUT1
NEWENB7 :
l——————NEW_ENB RMEM[4:0 NONE_FREE1 wewoszs sow 12
mRENFT ey [ MEMREQ? = o NEAR_FULLIWARN [~ RDL WARN
BREF B REN MEMREQA. NAND5B1 %UF
.—REFBO Lvemoszs sLov 12 Lvemos; 12 Lvemosgs.
BOK by ReLEAsg— RELEASE7 o g FéBusY F4_Busy omAD L1AIAF RDIWARN g Fseusy omAD Busy opap | mE7BUSY T oD
RST RST OLDMEM[4:0 CPRAEICRY | FaWARN OPAD VOGS OPAD WARN OPAD [ F7WARNWW OPAD
RDY - F4SYNC™ | F5SYNC SYNC F7SYNC
RDCTRL1RDY owoss OPAD FEERROE™E OPAD FOERROR <6nu="F6 ERROR OPAD [ ] F7IERROE™E OPAD
F4ERROR F
[ OPAD OR4B1 [ OPAD [ | SauF OPAD [ OPAD
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Corner3 FIFO 2 (FAD=1/0010) Corner3 FIFO 5 (FAD=1/0101)Corner3 FIFO 8* (FAD=1/1000)

F4DAT[17:0] MEM_UNIT RDAT[71:36]
NS FODIN[17:0]  DOUT[35:0]— I
F5DAT[17:0] evpryM_EMPTY1
. 1DIN[17:0] EMPTY M5
F6DAT[17:0] MT_OUT—=VisoABia0]
. 2DIN[17:0] FADI40 M504D0 || 2
F7DAT[17:0] 14: 15
—— DI é
I \VEN(3:0] &
NEXT_F[7:4] M50AD3 || 2
N FNEXT[3:0] 2
.. (o]
. \SF[1:0] FIFO_FULL[7:4] o]
NEWI1MEM[4:0] FIFO_FULL[3:0}—
I\ SF_ADR[4:0] FIFO_AF[7:4]
FIFO_AF[3:0— I
OE_M50 e
REN1 NEAR_ENO—
= CLK RD_EN SWITCH_NOW—
.WCLK AT_FULL—
= RST FCK REG_EN—
WB——RsT -

Corner3 FIFO 1 (FAD=1/0001) Corner3 FIFO 4 (FAD=1/0100)

F4DAT[17:0] MEM_UNIT RDAT[71:36]
I —0DIN[17:0] DOUT[35:0]
F5DAT[17:0] empry M_EMPTYL
N 1DIN[17:0] EMPTY Ma
F6DAT[L/:0] wr_out-EMPTY Mg
N 2DIN[17:0] EADIO! 1 e <
F7DAT[17:0] [4: 8
WWF3D\N[17O] M49AD1 “d
I \VEN[30] M49AD2_|| &
NEXT_F[7:4] M49AD3 || 2
prexm 0] vaoaDd || 2
N (e}
IS (1:0] FIFO_FULL[7:4] o
NEWI1MEM[4:0] FIFO_FULL[3:0
I\ SF_ADR([4:0] FIFO_AF[7:4]
FIFO_AF[3:0]
OE M49 |
REN1 NEAR_ENO—
. CLK RD_EN SWITCH_NOW—
= ECK [CLK AT_FULL—
. RST FCK REG_EN—
B——RsT -

Corner3 FIFO 0 (FAD=1/0000) Corner3 FIFO 3 (FAD=1/0011)

F4DAT([17:0] MEM_UNIT RDAT[71:36]
NN F0DIN[17:0]  DOUT[35:0]— I
F5DAT[17:0] EMPTY M_EMPTY1
I 1DIN[17:0] EMPTY M5
F6DAT[17:0] MT_OUTH =3 ABia0]

_ f .

FIDAT[17:0] [F2DINIL7:0] FAD[4:0] M53ADO é
I F3DIN[17:0] M53AD1_| |,
WEN_F[7:4] 2
I F\WEN[3:0] g
NEXT_F[7:4] M53AD3 =
WFNEXT[S.O] M53AD4 2

. (o]
|\ SF([1:0] FIFO_FULL[7:4] o
NEWI1MEM[4:0] FIFO_FULL[3:0]
I \SF_ADRI4:0] FIFO_AF[7:4]
FIFO_AF[3:0]
OE_M53 |
REN1 NEAR_ENG—
= CLK [P-EN SWITCH_NOW—
L FCK [« AT_FULL—
= RST FeK REG_EN—
B—=RsT

F4DAT([17:0] MEM_UNIT RDAT[71:36]
N FODIN[17:0] DOUT(35:0)
F5DAT[17:0] evpryM_EMPTY1
. 1DIN[17:0] EMPTY M5
FODATIL7:0] wr_ourt EMPTY_MSgy
N 2DIN[17:0] FADI4 M52AD[4 D]MSZADO ]
F7DAT[17:0] I8
W-EN - F3DIN[17:0] M52AD1 || 2
N WEN(30] MOZADZ | B
NEXT_F[7:4] M52AD3 || &
2 T50] wsoans | 2
I\ SF[1:0] FIFO_FULL[7:4] o
NEWIMEMI[4:0] FIFO_FULL[3:0
I\ SF_ADR[4:0] FIFO_AF[7:4]
FIFO_AF[3:0]
OE M52 |
REN1 NEAR_END—
.WRD—EN SWITCH_NOW—
= FCK ¢ AT_FULL—
u RST 1<K REG_EN—
B—RsT

h
&
o
>

=)

17:0]

- 0DIN[17:0]

n
a
o
>

=

17.0]

I 1DIN[17:0]

n
o)
o
>

=

17.0]

. F2DIN[17:0]

F7DAT[17:0]
WEN_F[7:4]
NEXT_F[7:4]

I

NEW1MEM[4:0]

OE_M56|
REN1]|
CLK
FCK
RST

[¢]

E

i

F3DIN[17:0]
FWEN(3:0]
FNEXT[3:0]
ASF[1:0]

{ASF_ADR[4:0]

RD_EN

MEMD_UNIT RDAT([71:36]
DOUT(35:0]—

empTy-M_EMPTY1

EMPTY M5
MT_OUT = Ws5ABTa:0]
FAD[4:0]

MS6AI

OOMIAGNIENIEND

FIFO_FULL[7:4]
—
FIFO_AF[7:4]
FIFO_AF[3:0— I
NEAR_ENO—
SWITCH_NOW—
AT_FULL—

FIFO_FULL[3:0

Corner2 FIFO 8* (FAD=1/1000)

FADAT[17:0] MEMD_UNIT RDAT[71:36]
I 0DIN[17:0] DOUT[35:0]— I
F5DAT[17:0] EMPT M_EMP
I 1DIN[17:0] TEMPTY Ma
F6DAT[17:0] MT_OUT-= e Aso
N 2DIN[17:0] . 14:0] 2
F7DAT[17:0] FAD[4:0) M40ADQ | 2
WWFaD\N[17 0] Ma0ADY | 2
I F\VEN([3:0] M40AD2 | &
NEXT_F[7:4] M40AD3 <
FNEXT[3:0] 8
R 16
I\ SF(1:0] FIFO_FULL([7:4]
NEW1MEM[4:0] FIFO_FULL[3:0]
I\ SF_ADR([4:0] FIFO_AF[7:4]
OE M40 FIFO_AF[3:0
L RENLCE NEAR_ENQ—
.CTR[LEN SWITCH_NOWH—
=T AT_FULL—
B——RsT

Corner3 FIFO 7 (FAD=1/0111)Corner3 FIFO 10 (FAD=1/1010)

F4DAT([17:0] MEM_UNIT RDAT[71:36]
I FO0DIN[17:0] DOUT(35:0)
F5DAT[17:0] empry M_EMPTY1
I 1DIN[17:0] EMPTY M5
F6DATIL/:0] wr_ou EMPTY. Mo g
I ~2DIN[17:0] FAD([4:0] g ]M55ADO
F7DAT[17:0] [
. F3DIN[17:0]
WEN_F[7:4]
I F\VEN([3:0]
NEXT_F[7:4] e
m—wsxmm
I —/\SF[1:0] FIFO_FULL[7:4]
NEWI1MEM[4:0] FIFO_FULL[3:0—
I /\SF_ADR([4:0] FIFO_AF[7:4]
FIFO_AF[3:0]— I
OE M55 |
REN1] NEAR_END—
.WRD—EN SWITCH_NOW—
= FCK [ AT_FULL—
= RST < REG_EN—
B—RsT

DOAGNIDDIDIA

F4DAT[17:0] MEM_UNIT RDAT[71:36]
I -0DIN[17:0] DOUTI[35:0]
F5DAT[17:0] empTy M_EMPTY1
I 1DIN[17:0] EMPTY M5
F6DAT[17:0] MT,ouTWi
. [4:0]
M 2DIN[17:0] EAD[A0] M58AD0
F7DAT[17:0] 14:
—— DN 17
R \VEN(3:0]
NEXT_F[7:4] | wmssans |
WFNEXT[S:O]
I\ SF(1:0] FIFO_FULL[7:4]
NEWIMEM[4:0] FIFO_FULL[3:0—
I\ SF_ADR[4:0] FIFO_AF[7:4]
FIFO_AF[3:0]— I
OE_M58 be
REN1 NEAR_ENO—
. CLK RD_EN SWITCH_NOW—
= ECK LK AT_FULL—
= RST FecK REG_EN—
B—RsT

00/DIAGNIDAGND

Corner3 FIFO 6 (FAD=1/0110) Corner3 FIFO 9 (FAD=1/1001)

FADAT[17:0] MEM_UNIT RDAT[71:36] FADAT[17:0] MEM_UNIT RDAT[71:36] F4DAT[17:0] MEM_UNIT RDAT[71:36] FADAT[17:0] MEM_UNIT RDAT[71:36]
I FODIN([17:0] DOUT[35:0— I I F0DIN[17:0] DOUT[35:0] I FODIN[17:0] DOUT[35:0] 0D IN[17:0] DOUT[35:0]
F5DAT[17:0] EMPT EMPTY1 F5DAT[17:0] EMPT M_EMPTY1 F5DAT[17:0] EMPTY M_EMPTY1 F5DAT[17:0] EMPT M_EMPTY1
I 1DIN[17:0] TEMPTY Ma I 1DIN[17:0] TEMPTY M5 I 1DIN[17:0] EMPTY M5 I 1DIN[17:0] EMPTY M5
F6DAT[17:0] Mrfom:gM A F6DAT[17:0] wr_out EMPTY_MS g F6DAT[17:0] wr_out EMPTY_MSdg F6DAT[17:0] wr_our EMPTY. Moy
A 2DIN[17:0] DO {0 eavo | 2 A 20IN[17:0] EADIAO! L0 b0 | < A 2DIN[17:0] EADIO! oy - —F-20IN[17:0] EADIAO! L0 b0 | <
F7DAT[17:0] 14: & F7DAT[17:0] I ) F7DAT[17:0] [ 15 F7DAT[17:0] 14: g
WWFI&D\N[H 0] MasADL | 2 WWBDIN[U:D] M51AD1 § WWHDIN[H 0] M54AD1 | § WWFSD\N[H:D] M57ADL | 2
I \VEN(3:0] MagAD2 || 2 I F\WVEN[3:0] MSIAD2 || 2 I F\VEN[3:0] MS4AD2 § I \VEN(3:0] MSTAD2 || &
NEXT_F[7:4] M4BAD3 || = NEXT_F[7:4] MSIAD3 || 2 NEXT_F[7:4] MS4AD3_| |, NEXT_F[7:4] M57AD3 s
WFNEXT[Q 0] MABADA % m—msx‘r[w] M51AD4 g WFNEXT[Q:O] MB4ADA % m—msxm:ol M57ADA g
I\ SF[1:0] FIFO_FULL([7:4] © I\ SF[1:0] FIFO_FULL[7:4] 0 I\ SF[1:0] FIFO_FULL[7:4] 0 I\ SF[1:0] FIFO_FULL[7:4] (3}
NEWI1MEM[4:0] FIFO_FULL[3:0] NEWIMEMI[4:0] FIFO_FULL[3:0] NEWIMEM[4:0] FIFO_FULL[3:0] NEW1MEM[4:0] FIFO_FULL[3:0]
I\ SF_ADR(4:0] FIFO_AF(7:4] I \SF_ADR(4:0] FIFO_AF[7:4] I —/\SF_ADRI[4:0] FIFO_AF(7:4] I {\SF_ADR[4:0] FIFO_AF[7:4]
OF Mas FIFO_AF[3:0 OF M51 FIFO_AF[3:0] OF M54 FIFO_AF[3:0] OF M57 FIFO_AF(3:0— I
L REN1CE NEAR_ENDQ— L RENLE NEAR_ENO— L RENLCE NEAR_ENG— REN1LE NEAR_ENQ—
.CTR[LEN SWITCH_NOW— .CTRDJEN SWITCH_NOW|— .CTRD—EN SWITCH_NOW— .CTR[LEN SWITCH_NOW—
= FCK ¢ AT_FULL— = FCK =% AT_FULL— = FCK ¢ AT_FULL— = FCK ¢ AT_FULL—
= RST K REG_EN— = RST | ¥ REG_EN— = RST [ REG_EN— = RST X REG_EN—
B———RsT B——RsT B——RsT B——RsT
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A

rsT  FD16PE
LD4B[7:0]
OE_MIL5:0L _opisiq) - QEMILS:0] PUSH LD4BO
. Qs L > m1,4,5
o CE START LD4B1
2 LOmM5 =
[ LN mBUSY sur a2l <___dead? FD16CE
LREN[2:0] gENDEVT BV D4B3 ENDEVT RDCTL[15:0] RD_CTL{15:0]
| BUF [} RDCTL15
RST FD16PE LFoE REN(E) BUF4 S mPONE_DATA BUF RDCTL14 Loml
OE_M[31:16] _ |ppsi0f 0 OEM[31:16] — - - m-F/FODONE BUF  mocriis
o Q5:0] .FDONE BUF RDCTL12
o CE BUF
7 mok b L1m5 mLGOOoDLW RDCTLL
.OE HDR BUF RDCTL10
m-MOREDATA BUF RDCTLY
@NOT_NO_DAT, KB pocns
BUF
.LNEXT FIBER RDCTL?
m-FIFO_EMPTY BUF RDCTL6
mCOLDDAT BUF RDCTLS
@LREN TOGGLE[<&F  rocria
BUF4
rst FDI16PE DMBDAV[3:0] RDCTL[3:0]
FO_DIAG[15:0] FODIAG[15:0]
LOm4
FODAT[17:0] FD16CE
FODAT[15:0] |pris:0p FO_DAT[15:0]
RSTATE[15:0] oUs0]
.ENDEVT RSTATE15 3] }7 CE L0m7
DONE_DATA <BYF gstateia > CLK
[ m K e
mPODATA BUF  RsTATE13 oR
OE_HDR BUF  RsTATE12 oIt
= SUF FD16CE FO_CTL[15:0]
.RST LREN RSTATE11 FODAT[17:0] ool Q[15:0] - .
m-NEXT_FIBER BUF  RsTATE10 FODAT16 FOCTLO cE lel 7
k)
m-GOOoDLW BUF  RsTATES FODAT17 BUF  rocTn c
CLR
m-MOREDATA <8 gstates mWEN_FO BUF  rocti2
BUF .RXDVO BUF FOCTL3
.LNOT NO_DATA~__ RSTATE? BUF
mLFIFO_EMPTY [BYF psrares WRXERRO S
FF_FO FOCTLS
BUF [ |
.LTR FLAG RSTATES FIFO AFO BUF ocTLe
mCOLDDAT " _RsmaTEs .FIFO FULLO [<BYF  pocriz
BUF [ |
BUF
.DOFW+1 RSTATE3 mEMPTY_MO FOCTL8
BUF
.LFIFO EMPTY [KBYUF  psrate2 .M EMPTYO FOCTL9
SOF OE_MO BUF  roctiio
.DATA RDY RSTATEL |
SOF RENO BUF  rocTin1
.NOT RDY RSTATEO | o
BUF .LFIFO EMPTY FOCTL12
FO_DIAG1 8"  rocris M <---StatBit "C" code
FO_DIAG3 BUF  rocTLn4 <---LAST
FO_DIAGS 8F  rocris | <---IDLE
BUF
FO_DIAG[15:0]
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A T B T c T D

PUSH LD1BO - VEMREQO | INCO MUX8_8B
u n RST FDP NEWENBO B LD[7:0]
RsST [<BUF | Di1B1 L s EETED LDOB[7:0] Q[7:0— I—
L | [7:0]
L1A KBUF | D1B2 SWEG  PRe SWEN mWENFO | ez
mllA 5T LDIBZg OWE( OWEN ]
@!\_CTRL RDY [<BU"  LD1B3 g = ° Q u ROV | | eusral
12BUS[7:0]
LOCK1 ®F  Lpieg @ RXERRO | EB!E[ 51
|| b | SRS o Fo W 13BUS[7:0]
oo BUF =212m m FIFO_AFO LD4B[7:O] 148US(r0)
m ROCTRLORDY BUF 150w FIFO_FULLO LDeB[7-§] 198US(r0)
@ RDCTRLIRDY & LD1B7 g mFIFO_FULLOJ W sBUS[T0]
m2’3 g NEXT_FO | 175US[7:0]
WRNEXT_F0
| MODE[2:0]
@ RENO N CTRL(2:0]
LD6B[7:0] OE MO MODE3 MODE3
OWEN LD6BO . {%VO
.START BUF  LD6B1 m6 mOEIDR FD16CE
™ - OWED
BUSY LD6B2f <--- =
= <---dead? BUF MUX8_168
mREG ENo [<®F LD6B3 BUF2 - LAO_[15:0]
SOF OLDCTRL[1:0] INC[15:14] BSTAT[15:0] Q[15:0]— I
BUF4 Rm]— 10BUS[15:0]
LREN[3:0] LD6B[7:4] m— 11BUS[15:0]
I 12BUS[15:0]
INCTL[15:0]
I 13BUS[15:0]
FODIAG[15:0]
INCTL[15:0] I 14BUS[15:0]
— OEM[15:0]
W 15BUS[15:0]
FD16CE F‘O DA'I.'[].S'O] 16BUS[15:0]
BUF5 MCLL5:0] o150 MCTLUSOL s 178Us(15:0]
NEWOMEMI4:0] MC[4:0] Q50
MODE[2:0]
I CTRL[2:0]
. MODE3 EN
MUX8_16B LAL [15:0]
BSTAT[31:16] QlL5:0]— I—
I (0BUS[15:0]
FO_CTL[15:0] (sl
IR 1BUS[15:0]
BUFB* MCTL[15:0]
OLDOMEM[4:0] MC[12:8] DO[31:16] m 12BUS[15:0]
| I 13BUS[15:0]
RSTATE[15:0]
FROMEM[2:0] DO[39:24] I 14BUS[15:0]
OEM[31:16]
W 15BUS[15:0]
ED16CE Fm 16BUS[15:0]
IMCTL[15:0] WSS — 17BUS[15:0]
GET_F[3:0] BUF4IMC[3:O] MODE[2:0] rRsT__FD16PE
e e BUFSTAT3L:16} 507" | BSTAT[3L:16]
FREE_F[3:0] L L1mO
FF_F[9:0] BUFlOBUFSTAT[ZS:lB]
FPAF[3:0] UF4 BUFSTAT[29:26]
BUFSTAT30
BUF
@ NRDYO = BUFSTAT31 kst FDI16PE
BUF LOmO BUFSTATI15:0][15.0”°% BSTAT[15:0]
LFOK_F[7:0] BUF8 BUFSTAT[7:0]
NRDY[7:0] UF8 BUFSTAT[15:8]
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A B c T D
MUX8_8B Loro) 'NV8 577 OBUF8 1) OPADS
LDOB[7:0] Q70— pe >
| (0BUS[7:0]
LD4B[7:0]
m— 11BUS[7:0]
: o)
12BUS([7:0] g1 LDZ0 -
Juvin:pg o] BUF
m— 138US[7:0] &1} LDZ1 o
! BUF
N— 14505(7] g LDZ2 o
! BUF
NN (5BUS[7:0] 3 LDZ3 -
LD4B[7:0] 2 BUF | 74
16BUS[7:0]
FIBERLED FIBERLED - el &l—— o u
o g
FOK  FOK_LEO—— FOK FOK_LED—— 178US[7:0] .OWEN LDZ5 ]
HRTS\;(OO LFOK HRTS)\/K: LFOK MODE[2:0] .BUSY BUF  LDZ6 -
.BCLK RXDV by Lep— .BCLK RXDV by lEp— N (CTRL[2:0] .PUSH BUF | DZ7 -
BCLK BCLK
WEBLNK Lo cowosrs s WEBLNK Lo wowoss e m-MORE N BUF
CLK ok TEg_FOK_LEDO” [~ FOKLEDO oPAD ‘ CLK For TEn_FOK LED4 I FOKLED4 oPAD m7
E FBLINK |~ - LGeur E FBLINK |~ - LGeur
B=————"C_FBLINK Lewoszs sow 1 W————C_FBLINK Lvcwoss sow 1
.ﬂRST 5vien DV LEDO [ DVLEDO OPAD ‘ &RST ovieg DV LED4 [ DVLED4 OPAD
L-Gsur L-Gsur MUX8_16B OFD16 OPAD16
FIBERLED FIBERLED — LAO_[15:0] 5
F OKL o™ con red— F OK5 [0 ™ rox ed— BSTAT[15:0] 08U QI15:0—
RL;S\Z]' LFOK lel?\fss LFOK RD_CTL[15:0] cLK
B B I (1BUS[15:0]
ok TV pyv_Lep— ok TV pyv_Lep— INCTL[15:0] =
L ESHK L ECHK ‘INCTL[IS'O] 12BUS[15:0]
CLK oL For_reg—OK LEDTT, FOKLEDI OPAD ‘ CLK oL Fox Teg—OK LEDS™T, FOKLEDS OPAD _7FODIAG[1.50] 13BUS([15:0)
CLK - CLK - : 018 " ** * 1016
mCFBLINK |- OBUF mCFBLINK |- OBUF INCTL[15:0] I 14BUS[15:0] e opAD | "clk1"
&R;BUNKDV =5 DV LEDI™R BULED! oro_| .&R;BUNKDV eel DV LEDS™ R BULEGS P e o | sausiis) g CLKdao TRQBUFT Y 10 17 prywn PR
L -GBur L -GBur DO[15:0] ’ OBUF
3
FIBERLED FIBERLED s I DOLS "E_ ' * |1 16
I : “clk1"
F_OK2 Eoy FOK_LED—— F_OK6 [ FOK_LED—— 17BUS[15:0] = ook OBUE™ % 1 17 OPAD clk1
LFOK: LFOK LFOK: LFOK MODE[2:0] [ ] CLK OPAD "clk2"
RXDV. RXDV! : OBUF
.BCLK RXDV. by lED— .BCLK RXDV. by lEp— S CTRL[2:0]
BCLK BCLK MODE3
WEBLINK Lo oo mw WEBLINK Lo wommy  mm w m-MOPE e
CLK ForTEn_FOK LED2” [~ FOKLED2 oPAD CLK 7ok e _FOK LED6 [~ FOKLED6 oPAD OFD16
C FBLINK | - OBUF C FBLINK |~ - OBUF MUX8_16B OPAD16
B~ C_FBLINK wowoss  smow B~ C_FBLINK owoss maw — LAL_[15:0] L1 _[15:0]
HRST RST bv ien DY LEDZ {> DVLED2 OPAD ‘ HRST RST v ienDY-LED6 {> DVLED6 OPAD BSTAT[31:16] Q[15:0—
OBUF OBUF Fm 10BUS[15:0]
FIBERLED FIBERLED I | 11BUS[15:0] mCLK
F_OK3 FOK FOK_LEO—— F_OK7 FOK FOK_LEO—— MCTL[15:0] y
LFOK3 - LFOK7 - X —— 12BUS[15:0]
LFOK LFOK DO[31:16] IMCTL[15:0]
mRXDV3 mRXDV7 I B | (38US[15:0]
BCLK RXDV DV_LED—— BCLK RXDV DV_LED—— RSTATE[15:0]
FBLINK Lo FBLINK | DO[39:24] -OEM[M - 145US{150)
= FaLinK e s e = FBLINK oo wew e ] : ]
ok Lo FoRTER FOK_LED3"[~__FOKLED3 oPAD ‘ CLK Lo FoKkTER FOK_LED7 [~_ FOKLED7 oPAD ‘DO[SS:ZO] 15BUS[15:0]
C_FBLINK OBUF C_FBLINK OBUF | 6BUS[15:0]
IWC_FBLINK wowoszs  aow IWC_FBLINK jowoszs  wow FO_CTL[15:0]
B——RsT v en2V-LED3 {>OBUEVLED3 OPAD ‘ B——RsT v en2V-LED7 {>OEUEVLED7 OPAD IR (7BUS[15:0]
MODE[2:0]
CC16CE EE—— CTRL20]
ousa) SRL16E mMODES
§ CE CEO —— BCLK D
g SLOWCLK | e BCLK EN | .o o | -BCLK DO BCLK
CLR NV
RST i SLOWCLK Lo FTC FDC
(8}
30}7 A0 mBCLKEN | FBLINK o [ C FBLINgG
&IF——na
Q
8 0}7 2 m SLoweLk | . @K Lo -,
zZ
al }7 A3
N RST mRST
@INIT="0000"

SlowCLK=2.5MHz, BCLK_EN=38 Hz. Shift 13 will give ~1.5Hz BCLK, Shift 5 gives ~4Hz.
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A [ B [ C D
: . rsT __ FDS5PE current fiber write mem ID (no critical load)
FIFO_AF & FIFO_FULL are driven by Tbufs from 22 mem’s. FD5CE i sync'd to WR_SEL BUESE
NEW_ENB & NEW_MEM are driven by MemCitrl. NEWMEMI[4:0] MEM([4:0] REN+1 e
TX_EN & DIN are driven by DDU_Ctrl FPGA. mNEW ENB | @ NEXT_ENB | current fiber read mem ID
REN is driven by RD_CTRL. mCLK Lo next fiber write mem ID AF_CLB_5X31RPM
IDLEOUT needs local conFtF&I)'lAlgglc. RLOC=XaY2 01
’ RDMEM[4:0
NEXT ENB FDCE I*NEXT ENB WR_EN DOUT[4:0] E2Y
—u W 5 o | WRNEXT o BCK e iber release mem ID
——_— | DIFF_RD_wig FDCE EN_USENEXT | ¢ = WIFIFO is different than RdFIFC cpr| STACK MT g gCLK
1 RLOC=X6Y11 » REN o Q REN+1 » CLK c REN ol STACK_FULL FDCE
mSTACK ML, mFOK e NEXT_ENB eR_ JReocsent P LOOP_STACK_FULL OVERFLO
FMAP mCLK | oR2 RSt B ko e OVERFLOW) ox o [OVERFLOVg
c
CLR RLOC=X9Y8 FDCE FDCE BRST OR2 B ce
—t RST — T CLK c
] .—‘ NEW ENB NEW_ASSIGNED o ° ASSIGNMENT_ER = CLR
REN+1 ° o EN_USENEXTg = T ° Q .w cE .L[ RLOC=X9Y11
2 RLOC=X6Y11 ___ cE OR2B1 FDCE
NEXT ENB .&D@&. CLK .& c OR2
"
" e oY B——pc cLR FDCE REN RELEASE
O CLR m RHS RLOC=X6v4 RELEASE R B Q1
— WCLR MRORST [ RLOC=X3Y10 EDCE REN LOOP_RE| > 2 RELEASE_RDY e
Don't use COMMA as RxDV indicator! RXER . o | RX_ERROR o ore g b—— e mCLK L. ;.
.MBREFCLK CHBONDDONE e -% c R RST RLOC=X9Y10
—BREFCLK2 CHBONDO[3:0] CLK RST RIGC=Xov9
CHBONDI[3:0] CONFIGOUT . ¢ CLR FDCE FDCE
] RXBUFSTAT[1:0] ) RHL RIOC=Xov19 FIFO AF
—CONFIGENABLE RXBUFSTATUS[1:0] Elastic Buffer Overflow L :@w o o MEMRQ-1 | o | MEMREQY
CONFIGIN RXCHARISCOMMA[3:0] RXBUFSTATL STARTED FOK FOK
. FMAP OR2B1 L CcE = CE
ENCHANSYNC RXCHARISK[3:0] DOUT[15:0] CLK CLK
Q rooutise] BYF8boutra) B=pc B
] ENMCOMMAALIGN RXCHECKINGCRC . . —t 4 - REQ RST CLR CLR
» _ u) | MREQ RS I MREQ_RS [RIGC=X6Y10
LOW[3:0] ENPCOMMAALIGN RXCLKCORCNT([2:0] omma RDOUT7:0] BUFS8 DOUT15:8] STACK FuLl 13 o LOOP STACKiULL. RST RLDC=><6Y10I
2 | — OOPBACK[1:0] RXCOMMADET ——n > E— 2 RLOC=X9Y11 ORZ FDRE
g .LPOWERDOWN RXCRCERR .m 1
g‘\ RDOUT[31:0] RXDISPERL Q REQ RS
gl —REFCLK RXDATA[3L:0] o }7 D o [REQ RSy
z RXDISPERI3:0] RXNOSYNCO N \_RXER FMAP > MEMRE!
ol _ ’ . ] Q
o REFCLK2 RXDISPERR[3:0] T EEH] AXNOSYNCL L/ FDCE CE
& | ———REFCLKSEL RXLOSSOFSYNC[1:0] — . RLOC=X9Y19 — 14 mCK b
: RXNITO R
RN b RXNOTINTABLE[3:0] — — 3 o | LOOP_ RE} NEXT_ENB |, o -NEXT_ENB+1. CLR MRORST RTGCK6vs
g&qxp RXREALIGN — .w 12 RLOC=X9Y9 IWBCE RST
& | |———FRxpPoLARITY RXRECCLK wﬁ ICL c OR2
CLR
B RS Lureser RXRUNDISP[3:0] RST RIGC=X6Y6
mCLK Luusreik TXBUFERR TXER[3:0] .
B O bseeue S— . o[ NO_DATA g Kill WEN & MemReq on Mem_Error?
XBYPASS8B10B[3:0] XN ﬂ. gets (]:.St mem after HardRéS istartup)
XCHARDISPMODE[3:0] ™ [ 1XP g AND4B3 mCK e NEW_ENB FDCE FDCE
TXOUT[33:32] CLR ~N ~
XCHARDISPVAL[3:0] TXRUNDISP[3:0] EIFO FULL EDCE RST RLOC=X15Y15 [ ] ilﬁEIE ST?OR}: 1 D Q STARTg D Q m‘
TXOUT(15:0] XCHARISK[20] Sgbﬁgﬁ?&gmgmmu = LWEN NEXT ENE.A NEXTENE START. | ] | ] oLk CE CLLK CcE
- XDATA3L0) Rer_OLK v SEL=1 phEXT ENBrL ) = e O N FULL-3 ez gt e
=0 <--\
° E"I"XINHIB [’XFORCECRCERR ;:Eré%@i;ﬁigoo<§¥%;§1@ NEXTENB CLK CE OR2 = RST RLOCX3Y7 RST RLOC=X6Y7
ES AND2
e o e LN pvigz | WO Send 2 Idle bytes: K28.5(10111100), D16.2(01010000R
& |F———xpoLariTy RX_LOS_INVALID_INCR=2 EM @RST RLOC=X6Y6 FMAP = 0x1BC, 0x050 (t|me'0rdered) = 0x50BC (|n paral el)
HRST TXRESET o OR2 ’
.&TXUSRCLK LWEN 14 — 14
CLK FIFO_FULL START
=" IxUsReLk2 L epee—— L N5 TS — o INEXT ENEg
.w 12 RLOC=X6Y6 .w 12 RLOC=X6Y6 .w 2 | TXOUT32
NEXTENB LWEN o'
B B m STOP_FIBER {>O TXOUT33 [ TXOUT[33:32]
INV
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A T B T c D

. H LAST BIT DOUT17,
FILL Logic for 2-4 word alignment™— = .* misST UL Fourn
z DOUT16 BUF
Sl }—. Q
2-LAST-in-a-row FDRE [FILL is effectively DO16 ~ g
FDRE LAST m LAST LAST+2 FDR Q MUX2_18B_REG
m LAST L=ST+1 \ LASTEN i ¢ ENDTIMEOUTY ™\ END-1 END g mNON EMPTY EVIPS, FOUT[17:0] RS
RXDY W EN | " —rxov ck L " @ O DATA/ soPag3 END_EN | ¢ o p— (caus(27) i P
LAST+1 P CE = L c ] RXDV CLK CE 11BUS[17:0]
AND3 OR3
aozer B ¢ R RST_FILL RLOC=X15Y14 = ¢ R
= RST_FILL RLOC=X15Y13 ENDTIMEOUT END » RST FILL RLOC=X15Y19 B
ENDING_DATA
RST RST-FOK NO_DATA T
CB2RE ND+2 SOP*Et
FMAP _omes1 2yl IGNED SOP3BIA QD
p e @ FMAP FD18CE_RPM
—1 o lLw_EN mWEN | ceo|— @NONEMPTY EVT M D2S[17:0]
e, RLOC=x12Y12 EMPTY Evig mCHK e e — FMAP w0, MISALIGNED 8
LAST+1 R wci o >
[ e e ) FDRE FMAP RST FILL RLOC=X15v16 — 14 B2 RLOC=X15Y18
wel NON-1| o | NON_EMPTY_Ev e = m LAST+2 s END mNON EMPTY EVT,
o -. . RLOC=X15Y-5
i WEN | . mAST |, LASTE! mENDTIMEOUT] |, RLOC=X15Y19 FD18CE_RPM . DO[17:0]
CLK LAST+1 o NO_DATA o117 D3S[17:0] BUF13
EMAP B—)>c ” —n RLOC=X15Y14 FMAP B—n EMAP 1701 Q7o D3S[12:0] DO[12:0]
FMAP gRXDV__, 8 ce
DOUT15 RST_FILL RLOC=X12Y13 END >
[TAASLE— | mEND | LK
= “ FOK “ “ K e pasie:13] BYF4 popieas
DOUT14 | ENDTIMEOUT END cLr [16:13] [16:
L e LAST RST B ENDING DATgq BB END_EN >
DOUT13 or——M BB RST_FIL NO_DATA o [ ENDING_DATg RXDV o———"1 RLOC=X15Y-14
12 RLOC=X15Y13 FMAP END o 0 RLOC=X15Y18 [ A A7) RLOC=X15Y19 LAST D3Ss17
DOUT12 B0 RLOC=X15Y14 NON_EMPTY_EVT| ENDING_DATA|
mNON_EMPTY_EVT]| m ENDING_DATA ENDED \ DO17
[ e e _ @ MISALIGNED | | i ISALIGNED 1 FAST13B10 : RXDV g > LAST+2
—. NON-1 g FMAP | m RDY orzz W FMAP
-w 12 ° RLOC=X12Y13 IL ST N AND3B2 AND3-LAST+2
FMAP gWc1 NON EMPTY. EVT LAST FiLLg | mROY | ELIJ_:Z on —— SR4CE_RPM- LasT |-
" .m—l —» LAST FiLLg RXDV B oy | STAT WEN wenzg W20 DO17 g
— 14 .w 12 ° RLOC=X12Y13 FMAP = O - A[1:0] st o0 .M 12 © RLOC=X15Y3
AND2B1 g WENB LWEN-1,
LAST | DOUT15 wcC1 MISALIGNED NAND4BL Ry DISPER[L:0] o @ r=—="1 _ D3s17
B LAST BITg B — B | e B[L0] RDY LWEN 1
o————# _DOUT14 END __ B ——ce R e
IM 12 RLOC=X15Y13 ] LAST [ ] 13 EILL RXNOSYNC[1:0] 0 RXDV CLK
wci DOUT13 —— RDY o———1 cluol u B——pc @
B .7DOUT12 gRXpv LAST BIT - .7RXDV 12 RLOC=X9Y5 RXNIT[1:0] RHL CLR
=0 WC1 B RXBUFSTAT1 ool .—‘ RLOG=X9YS
AND4BL L O 1 i
AND3 . - -
Do we really want RXDV to override a FILL? YES e 1.5-logic-step delay
FMAP FMAP mDOuT15 FMAP
FMAP glouT15 FMAP mlouUT15 DOUT14
bouTia |- bouTia | . DOUT13 STAT STAT BIT "
™ B8 8CODEg —" B STAT B C RXDV —i STAT BIT FMAP
DOUT13 R r—.. DOUT13 O oy gDOUTI2 STAT o
—13 o CE NEXTENB 2 RLOC=X15Y15 — I3 o ONLY, B2 RLOC=X9Y7 B—0 AND2 m>"AT 1, RLOC=X0Y7 A
= START 2 RLOC=X3v7 EMAP .DOUTlZ 1 .8CODE 2 RLOC=X18v15 .DOUT12 1 AND4B2 RXDV " ND+1 s
LWEN RXDV = W AT o - WEN
n L n FDC [ ECATa L A IRLOC=X9Y6
L I u FDC _ gNo DATA ND+1 ND+2 WENB
—n MEM_ERRORg FMAP NO_DATA NO_DATA+1 D o1 = .
mASSIGNMENT ERR , O locorova 0 Q
~ AND2 Q
OVERFLOW —n CLK g, BUsY
el 1 FMAP e e, S FDC
FMAP CLR_MRQRST gy FMAP )
NEXT_ENB+1 12 ° RLOC=X6Y9 — 14 R RST g WARN .LXDV 4.LRXDV
R = RST [ R LR — &I o °
" — mRST m NEW_ENB R —
— 3 MREO RST " START ° o START- B — 2 SYNC
mREQRST |, o MRE T8 o (MEVRQ-2gg peyv— RLoemet ASSIGNMENT_ERA o | NEWASSICRER i e
B RLOC=X6Y10 2 RLOC=X6Y4 © CLR
mRST |, m STARTED | = . mNEW_ASSIGNED |, 2| ERRO! @ RST
RLOC=X6Y8
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DIAG[15:0]

.sTAT DIAGO LIDLE DIAG8 FDC

STAT BIT_KEUF DIAGL = KINL
AT > mNO_DATA <8UF pIAGY m 5 ol LIDLE g
mFLL > DIAG2 @NON_EMPTY EVT<EUF DIAG10 «INo no vital load
mAST ~_DIAGS mEND_EN <8 DIAG11 o mCLK e
gLAST_BIT DIAG4 ) *F piac12 mRST -
@LASTEN _[<BF DIAGS LRV <& DiAGL3
mLAST_FILL [<BF DIAGE aLWEN BUF DIAGLA
@ RST_FILL K8 DIAGT gDoUTI5 |<EUF DIAG1S

BUF

LAST Mlag 1s 1insensitive to single—bit errors
AST Flag Logic tables, checks for E-Codes in DMB Data (. means LAST Flag will be set for that word

BRAM FIFO Output *Assume 4 E-Codes at DMB End are sequential with no gaps*
Normal eventsync: X X Lost 1 word OR 3extra: X X Lost 2 words OR 2 extra: X X Lost3words OR lextra: E X
X X E X E E E E
S i £ i il Al Fil
E E Fi E Fi Fi 8BITO FDATI15:5] Fi Fi
Normal, but lose 1st E-Word: X X
(or lose last E-Word) X X
EE
Fil E m NONE_FREE
DIN[15:0] MEMREQ —
Normal, but lose 2nd E-Word: X X m XEN g mNEW ENB
(or lose 3rd E-Word) X X NEW ASSIGNED
EL E 16SOP4B1
Fil E .
Fix to set LAST Flag for Bad 2nd E-Code case BUF13
] D2S[12:0] D2SS[12:0]
Normal, but BAD 1st E-Code: X X e FDRE FDRE i
) . WC0 ., BUF4 .
X X EDRE = Wol ) EO_ON_WC EQQ o ° EO_ON_WC EQO+] b Q EO_ON_WC EQO0+2 D2S[16:13] > D2SS[16:13]
'"E' """ 5{' m LAST+L 5 o L|.AST‘+1—C3 - VEN e - VEN e
L mWEN | ANDAB2 K e o K e o D2SS[17:0]
E E » CLK c = RST_FILL SRLOC=X15v13 g RST_FILL SRLOC=X15Y13
Normal, but BAD 2nd E-Code: X X RST FILI— 1 srotoxsvis m LAST+2_ D25S17
X X FDRE m E0 E1_ON_WC_EQ2
_____________ m el
XL E pASTH2 |, ol LLAST+2 | SoP3
E E = WEN cE AND4B1
= CLK c
BAD 3rd or 4th E-Code is no problem @ RST_FILL— Tsriocxsvs
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A T B

[ c
" : rst  FD5PE current fiber write mem ID (no critical load
FIFO_AF & FIFO_FULL are driven by Tbufs from 22 mem’s. FD5CE i sync'd to WR_SEL ( ) BUESE
NEW_ENB & NEW_MEM are driven by MemCitrl. NEWMEM([4:0] MEM[4:0] REN+1 g OLDLOC};T,\!;[[JEF'\_ATAAL?\({J?B.TBUF_x46Y52
TX_EN & DIN are driven by DDU_Ctrl FPGA. mNEW ENB | @ NEXT_ENB | current fiber read mem ID .
REN is driven by RD_CTRL. K Lo next fiber write mem 1D AF_CLB_5X31RPM asr LOC=TBUF_X14YO:TBUF_X74Y4
IDLEOUT needs local control logic. RLOC=X3Y2 NEXTMEM[4:0] -
FMAP NEXT ENB FDCE g NEXT_ENB | bouTo E———] OLDMEMI4:0]
—u W 5 o WRNEXT g BCK e fiber release mem 1D
i .| DIEF_RD_wi FDCE e EN_USENEXT| o = WrFIFO is different than RAFIFO ewpry STACK_MT o m CLK =SLICE_X40Y48:SLICE_X46Y52
m NEXT ENB |, RLOC=X6Y7 mREN |, ol REN+1 mCLK L. cuL STACK_FULL FDCE
» STACK _MT | FOK NEXT ENB CLR RLOC=X6Y7 IMRD,EN VERFL
FMAP m CLK N or2 [ RS LE— m K p ci OVERFLOW, LOOP STACEOFKULITD o [OVERFLOVg
¢ R RLOC=X9Y4 FDCE FDCE BRST OR2 .H CE
" mRST — NEW_ASSIGNED] o ASSIGNMENT_ER B
N o [EN_USENEXTg 7% o o o NEXT_ENB - RHL RIGCR6v1s
2 RLOC=X6Y7 FOK FOK cE OR2B1 CE EDCE
mNEXT ENB| | W CLK mCK e oR2 FDCE
» L c CLR REN RELEASE
C‘T C U STO M CLR .L} RLOC=X3Y9 RELEASE R B—0 Q—m1
~7 — WCLR MRORST [ RLOC=X3Y10 REN LOOP_RE| > 2 RELEASE_RDY e
_— FDCE
Don't use COMMA as RxDV indicator! c o S ce FESL S ;.
.MBREFCLK CHBONDDONE th D Q M‘ -% c R RST RLOG=XoY6
—BREFCLK2 CHBONDO[3:0] CE RST RIGC=Xovs
CLK L
CHBONDI[3:0] CONFIGOUT RXBUFSTAT[1:0] B—Pc . (RO AR FDCE FDCE
——[CONFIGENABLE RXBUFSTATUS[L:0] Elastic Buffer Overflow = RHL RLOC=X9Y7 STARTED MEMRQ-2 b ° MEMRQ-1 b 0 MEMRE%
CONFIGIN RXCHARISCOMMA[3:0 RXBUFSTATL
ENCHANSYNC RXCHARI[SK[l’O] BUFS8 FMAP OR2B1 e e
o i RDOUT[15:8] DOUT[7:0] RO mCtK e
] ENMCOMMAALIGN RXCHECKINGCRC — m REQ_RST VREG RS CLR VREG RS CLR
LOW[3:0] ENPCOMMAALIGN RXCLKCORCNT[2:0] RDOUT[7:0] ° UF8 DOUT[15:8] —n o LLoop STACKiJLL - RST Q RL(‘.)C:XSYG = Q [ RLOC=X6Y6
o} OOPBACK[L:0] RXCOMMADET | COMMAg > mSTACK FULL , RLOC=X6Y15 or2 FDRE
é ! .LPOWERDOWN RXCRCERR FXDISPERD .w 11
g RDOUT([31:0] RXDISPER1 g o o |REQ RSy
g —REFCLK RXDATA[3L:0] S
EN RXDISPER[3:0] RXNOSYNCO RXER n FMAP = MEMREQ |
o ——REFCLK2 RXDISPERR[3:0] EDCE
[} RXNOSYNC[1:0] RXNOSYNC1 = CLK c
o ‘R}7XN REFCLKSEL RXLOSSOFSYNCIL:0] LD RXNITO RLOC=X9Y7 M NEXT_ENB o Q NEXT_ENB+1 R
B0 R RXNOTINTABLE[3:0] —ts LOOP RE| £ NEXTENE RST CLR MRORST RLOC=X6Y1
RXNIT1 o [ LOOP_REQ =
g&qxp RXREALIGN — .w 12 RLOC=X9Y5 CLK CE o
OR7
& | |——FRxpPoLARITY RXRECCLK wﬁ Iﬂ 1 = c CR
IﬁRXRESET RXRUNDISP[3:0] EDC = RST RLOC=X6Y2
CLK
l—————RXUSRCLK TXBUFERR
TXER[3:0] :
O bseeue S : o o [NO_DATA g Kill WEN & MemReq on Mem_Error?
XBYPASS8B10B[3:0] XN ﬁ. ge't:sD%:sltEmem after Ha'ECIiDFé:SET_(StaI'tUp)
XCHARDISPMODE[3:0] TXP i‘ AND4B3 .& c . NEW_ENB
XCHARDISPVAL(3:0] TXRUNDISP(3:0] FIFO FULL FDC RST RIOC=X15v11 ] START START-1], Q STARTg D Q m‘
; m FIFOFULL R 1
XCHARISKIS.0] RPN CRBoGRID YA LWEN START. m STARTE B oK ce
EaX11Y: | — ) -
XDATA3L0] Rélﬁ?gliéf\l/ggul NEXT ENB+ NEXT_ENB-1 b Q NEXTENB, FULL-3 ANDIB2 CLK c ;. ™ CLK c s
& ['XFORCECRCERR ;’gﬁgg;ﬁiggg <W¥a§0 NEXTENB CE_NEXTENB/ ¢ LWEN OR2 RST [RLOC=x3Y7 gg RST [RLOC=X6Y3
2 - NS m CLK AND2 L R -
ES TXINHIB xINHIBIT START bas2 c
%“%TXPOLARIW 2?{83’“&?&%8?—2 LWEN - CLF;LOC_ o Send 2 |d|e byteS: K285(10111100), D162(01010000R
BRST | recer R_COR SEQ LEN- orz FVmEST ] FMAP = Ox1BC, 0x050 (time-ordered) = 0x50BC (in parallel)|
.&TXUSRCLK 2 LWEN 14 — 14
B puseeue mFFOFULL NEXT ENB-1gg m SR, NEXT ENEgy
NEXT_ENB+1 o _ NEXTENB] o _ X ®
LK_COR_KEEP_IDLE=TRUE .NEXTENB 12 RLoc=x6v2 Ik LWEN 12 RLOC=X6Y2 [PRRS 2 TXOUT32
HONCOMMAMSBTRUE B = m STOP_FIBER [ TXOUT33 f xoursso
INV
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A [ B [ c D

. . LAST BIT DOUT17,
FILL Logic for 2-4 word alignment — * o mUSTRUp FouT?
FORE g | DouT16 o | BUF
o
. . >
FDRE LAST LAST LAST+2 FDRF_F”-L IS effeCt'Vely DO16 g MUX2_18B_REG
L =0 Q g ION_EMPTY_EVT ] D1S[17:0]
mLAST|, o | LAST+1 \ LASTEN | . @ENDTIMEOUT Y™ ™\ END-1 |, ol END g Lor FOUT[17:0] _ Qu70]
RXDY LW_EN RXDV CLK aNo DATA/ SOP4B3 END_EN g 10BuskTal RLOC=X15Y0
LAST+1 CLK CE | B c ] RXDV CLK CE 11BUS[17:0]
avozsr B ¢ R AN RST_FILL RLOC=X15Y10 oRs = ¢ R
™ RST_FILL RLOC=X15Y9 ENDTIMEOUT END » RST_FILL RLOC=X15Y15 B
ENDING_DATA
RST . NO_DATA L
RST-FOK SOP4B1
CB2RE ND+2
EMAP orest 2 oL IGNED SOP3BIA Qo EMAP
14 SOP3B1A Q1 FD18CE_RPM
s mWVEN | . ceol  mNON_EMPTY EVT [T RA A D2S[17:0]
RXDV o (LW EN g CLK EMAP [ILUCI
B—n2 RLOC=X12Y14 B—Jc R TC — wel ° MISALIGNED. 9
LAST+1 =i RLOC=X15Y14 >
= n FDRE » RST_FILL RLOC=X15Y12 — 14 NON_EMPTY_EVT
Wel NON-1| o | NON_EMPTY_EVT] ~ g LAST+2 " ENDA =
o - FD18CE RPM RLOC=X15Y16
o mVEN | mlAST |, LASTE mENDTIMEOUT| , | _ ——
FMAP » CLK c .7LAST+1 2 RLOC=X15Y10 .——;NO DATA 11 EMAP
R EMAP RXDV FMAP o
DOUTIS |, RST_FILL RIGE=X12v15 L mEND | ’ mCLK |
" R END T BUF4
DOUT14 FOK —u “ c D3S[16:13] DO[16:13
5 o | LAST g oo L ENDTIMEOUT END__J, END_EN il . .
.M 12 RLoc=x1svys FMAP .& 13 RST FIL L NO DATA S ° ENDING?DAT‘ RXDV o————1} RLOC=X15Y25 D3S17
pouTt12 | END " Rl Spe— "0 RLOC=X15Y14 = 2 RLOC=x15Y15 LAST
— = = ENDING_DATA ENDED |\ DO17
— MISALIGNED| gNON_EMPTY_EVT = n FAST13B10 : RXDV E )
—n m MISALIGNED LAST+2 EMAP
B - MISALIGNED
NON_EMPTY_EVT| o NON-L g —FMAP_ mREY oy oresz W
=L EV RLOC=X12Y15 END = AND3 ) AST+2
| | _ AND3B2
WC1 NON_EMPTY_EVT, 14 FILL oN ND+1 SR4CE_RPM e
FMAP B——=—u1 LAST_FILL mRDY | FOK LAST
— . LAST_FILL | prrveprem Y STAT WEN B DO17
we1 o |[LAST FiLLg FMAP  gRXDV KIN[L:0] su Qo [LWEN-2gg o DO g
—t AND2BL .—NON EMPTY_EVT| |, RLOC=X12Y15 AlL:0] WENB | wen1g HRXDV 2 RLOC=X15Y16
NAND4B1 . [e] Q1
= LAST " LAST BIT .DOUTlS ™ WC1 0 » MISALIGNED " RXDISPER[1:0] . RDY LWEN I D3S17 0
B ce @
-M 12 © RLOC=X15Y9 I*DOUT]'4 — IL 13 RXNOSYNC[1:0] RXDV
= LAST FILL ! . o | RXDV g CLK
wci DOUT13 RDY or———1 clt:0] B==—pc B
B—n L RXDV LAST_BIT e RLOC=X9Y1 RXNIT[1:0]
DOUT12 L u RXDV |, DlL0] m RHL RLOC=X9Y1
L O ™ WC1 O = RXBUFSTATL | |,
AND4B1 .
oy : s o 1.5-logic-step delay
o we really want RXDV to override a FILL? YES RLOEY
EMAP FMAP gRouT15 FMAP
FMAP mDOouT15 mLouT14
POUTLS FMAP bouT1a | . DOUTI3 STAT STAT BIT "
" glouUTLA | . w s 1° o STAT o ® O RXDV —w STAT BIT FMAP
° o |-CE_NEXTEQIB DOUT13 o M‘ B RLoc=xovs O AND2 HSTAT 12 ° RLOC=X9Y3
START _ 12 RLOC=X15Y11 — I3 ol OUT12 — 14
=" RLOC=X3Y7 EMAP ° NLY. .D 1 AND4B2 RXDV
LWEN mlouTZ |, m8CODE |, RLOC=X15Y11 L 11 [IkDa S WEN
. FDC STAT Sl
~ .RXDV " EDC .NO DATA i1 D2 HWENB 12 RLOC=X9Y2
. MEM_ERRORg FMAP NO_DATA NO_DATA+1 D S B
@/ SSIGNMENT_ERR , Rl p— B Q
= A AND2 CLK
OVERFLOW
Map " L. m S o .
FMAP _ _NExT Engel , O s FMAP Rt % FMAP _— RsT i FDC
—u —Hu mRST |, I 1 [ LR " g || _WARN rRxov [ oL LrxDV
B MREQ_RST, —i3 =" RT- 13 NEW ASSIGNE| ®
REO RST o J_T.. MEMRQ-2g L —— START-Ig o _ *Y SYNC
= 12 IiL 12 ° RLOC=X6Y6 Iw 12 ° RLOC=X3Y7 -W 12 RLOC=X3Y9 & u CLK .
mRST |, STARTED STARTED NEW_ASSIGNED o m cLr
mSTARTED |, m 3TARTED 1, mNEW ASSIGRED 2 | ERROR RST
RLOC=X6Y4 © [ LE—
. BY IPARENT PAGE PROJECT
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FDC
m o o LIDLE g
KINO no vital load
OR2 CLK .
» RST o
AST Flag Logic tables, checks for E-Codes in DMB Data (. means LAST Flag will be set for that word
BRAM FIFO Output *Assume 4 E-Codes at DMB End are sequential with no gaps*
Normal eventsync: X X Lost 1 word OR 3extra: X X Lost 2 words OR 2 extra: X X Lost3words OR lextra: E X
X X E X E E E E
E.E EE EE Fill,E
E E Fill E Fill - Fill 8BITO rparpisg Fill - Fill
Normal, but lose 1st E-Word: X X ‘
(or lose last E-Word) X X g
“-E““““ﬁ“ 5BIT22 FDAT[5:1]
F"L E = NONE_FREE
DIN[15:0] m MEMREQ —
Normal, but lose 2nd E-Word: X X m TXEN g NEW_ENB
(or lose 3rd E-Word) X X RSSO
EL E 16S0OP4B1
Fil E .
Fix to set LAST Flag for Bad 2nd E-Code case BUF13
] D2S[12:0] D2SS[12:0]
Normal, but BAD 1st E-Code: X X e FDRE FDRE i
) WC0 ., BUF4 .
X X EDRE = Wol ) EO_ON_WC EQQ o ° EO_ON_WC EQO+]| b Q EO_ON_WC EQO0+2 D2S[16:13] > D2SS[16:13]
'"E' """ 5{' m LAST+L 5 o L|.AST‘+1—C3 mVEN e - VEN e
L =N ANDAB2 e o K e o D2SS[17:0]
E E » CLK c = RST_FILL SRLOC=X15v13 g RST_FILL SRLOC=X15Y13
Normal, but BAD 2nd E-Code: X X RST FILI—srotoxsvis m LAST+2_ D25S17
__25_____25__ FDRE : xzi E1 ON_WC_EQ2
X E pASTH2 |, ol LLAST+2 | SoP3
EL E = WEN cE AND4B1
= CLK c
BAD 3rd or 4th E-Code is no problem .%RSRLOCZWH
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FMAP

o

FMAP

[ A0
[ Al
[ BO
[ B1

FMAP

[ co
[ C1
[ Do
[ D1

INT2
RLOC=X0Y1

INT1
RLOC=X0YO0

INTO
RLOC=X0YO

"WEN"

"RXDV"

& XILINX  9re
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Send 2 Idle bytes:
K28.5(10111100)+D16.2(01010000)
= 0x1BC + 0x050 ?time-ordered)
= 0xBC50 (in parallel)

O[15:0]

VCC QNYCCVCCVCCVCC QNOANOANYCC ANYCC ONOQNOANOAND
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Which Fibers need a new FIFO?

¢h "corner fifo_busy" radr for free FIFQ CB4CL_11 _ _ MEMREQ_F[3:0] EDRE GET F20]
o M " |
g, o o0 |_S_COADRO corne& Rfl\ell %l;(Sf/D register MEMREOG FO ]
SOP4B1
ot a1 |--S-COAOR wwen co | | SEancH_F(3:0] soP3 ce
o2 02 | S_COADR2 e SEARCH_FO CLK |,
@ SEARCH_FO SEARCH_FO bs o3 |_S_COADRS mMARK |, spo — = R
v s_coADR4 B 5 copprpag) K bhe DONE_F0 RE
SEARCH_F0 _ WYADRO |, opo | BUSY_CO o
START_SEARCH B ur 1 m MEMREQ F1T
LDCNT_CO L GND WWADRL A D
BUSY_CO CEOQ_SEARCHO mVARZ | CE
BUSY_CO e R | »2 SEARCH_F1_ 7% CLK
CLK WADR3 A3 B—)c
sops = ¢ T S_COADRO R
CLR = DPRAO DONE_F1
gRST ] @ S_COADRL | . RE
Search corner "c0" FIFO availability for use by any fiber. S_COADR2 | ... MEMREQ_F2 b
Up-search for "corner Fiber f0", down-search otherwise. S_COADRS | ... e
e sopP3
SEARCH_F2 LK Lo
MARK R
e nAn " " @INIT="0000" . DONE_F2
write "0" into adr "oldmem" to mark FIFO available RE
@ MEMREQ Fe.T b
SOP3 CE
SEARCH_F3 mCLK Lo
R
DONE_F3
RELEASE_F[3:0] FDRE FREE_F[3:0]
RELEASE_FQ 5 ol FREE FO F m RST D o RSTg
M4_1E_RPM " MUX458 | \wapruo]
sops e LB OLDMEM[4:0 : :
FREE_FO m CLK ) FREE_FO o CB4CE [ .] . Q0
mFREEFL o1 Q0] : 11BUS[4:0]
.m § }7 CE CEO 12BUS[4:0]
FDRE I‘FREE F3 o3 HCLK c TC 13BUS[4:0]
RELEASE Flg |, o _FREE F1 g OLDCTRLO so RET - WSEL COrapg
= T - OLDCTRLI s1 m WSEL C1_
SOP3 MARK FREE_ENB g |
FREE_F1 m CLK
R . %"O SEL_CO =
2-bit encoding of active OLDENB WSEL_Cl
CB4CE OLDCTRL[L:0] RST vee
FDRE o | OLDCTRLO seL c1 % WSEL ¢ FDC
m RELEASE FzT 5 o| FREE F2 g o1 | OLDCTRLL RST SiGNAL [ oL aruL
soP3 CE Q22— OR2
FREE F2 m CLK el K |,
R m MARK MARK | ceol— = LR
RST
INV CLK |, el [ EACL |
CLR
FDRE ST ——7 D2_4E OLDENB[3:0 FDC
RELEASE_F3 5 o|_FREE F3 [3:0]
.—t — = OLDCTRLO| o Do | OLDENBO = FULL o 2 FFUL.
soP3 CE OLDCTRL1 OLDENB1
FREE_F3 CLK A D1
| R D2 | OLDENB2 CLK
B—)c
™ MARK OLD_ENB e g | OLDENBS CLR
INV = RST
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D

I
MARK . .
Corner 1 FIFO usadggec | ) Assign Fiber to FIFO &
) FREE . .
¢h "corner fifo_busy" radr for free FIFQ CB4CL_11 . , R b
_OUsy 9 S CIADRO Rz "corner fifo_busy" register EDC ASS|gn F I FO to F| er
o > < S_C1ADR1 SOP4 RAM16X1D MARK MARK+1
> o WWEN_C1 L Q cLrR_AsF FD4SE
02 o2 S_Cl1ADR2 B WE
SEARCH E3 MARK
= SEARCH_F3 >C SEARCH_F3 03 3 S_C1ADR3 .ﬁ D SPO —— = CLK c o
S-CADRAE s C1ADRI40] WAD:Oi e BUSY_C1 [ L) E—
SEARCH_F3 @ WADRO | | BUSY C1 o CLK
START_SEARCH | ewesa— WADRL " ore ¢
CEO_SEARCH LDCNT_C1 vee mWADRL |, =
BUSY_C1 CEO_SEARCH1 mWADR2Z |, cLr_Ask FD8SE
BUSY_C1 B cE ceo==———"——1 WADRS
sops K e ar O s C1ADRO | NEWMEM([7:0]
B———— DPRAO NEWMEM[4:0]
RST @ S.CLADRL | WADR[4:0] 2y
Search corner "c1" FIFO availability for use by any fiber. S C1ADR2 | . mCK L
Up-search for "corner Fiber f3", down-search otherwise. S_CIADRS | ... FDIRE
| R
NEWENBI[3:0]
. SEARCH_FO Do Q0
5 ) @INIT="00Q0" .
write "0" into adr "oldmem" t6'mark FIFO available W SEARCHEL Q1 [NEWENS]
.SEARCH F2 D2 I NEWENB2
SEARCH_F3 H SEARCH_F3 NEWENB3
 SEARCH F3 |
bR c1 FDRE FIFO Assign Control o
.7 CE
5 o|SEL cog CLK
FIFO_SEL| PREF CO PREF_C[1:0] e
ST FORE — mos s
OR2 c __ [ - ]
SOP4B1 R SEL_C1 E—
@ END_SEARCH 7 FIFO SEL - e =m GOT_C[L0]
B———ce —
CLK
GOT_Co SOP4B1 B——pc R
PREF_C0O BEST SEL FDCE m END_SEARCH
FDC
PREF_C1 D o | —FIFO_SEL MARK-1 MARK
SOP4 m BUSY_SEARCH w o e— &
CLK
SOP4B28 L ¢ CLR AND2BL » CLK |
= END_SEARCH CLR
M4 1E m ST
GET_FO o = FDRE CB4CE "
n=sewem I N S ol How many of 22 FIFOs are free"
D
e i N caacLEp SClforWARNat<=3 COMPa
GET F3 D3 Q2 F— MEMFREE[5:2]
mot e o .
SFO__ so MARK [ R @l 8BIT22 INITCNT[7:0] MEMFREE[7:0] Al3:0]
asT END_SEARCH BUSY_SEARCH| .. ceo|— e | _SIGNAL o
m BUSY_SEARCHE CB4CE SF[L:0] mCLK e 7o | SEARCH_LiMg FREE
OR2 . CLR W——vp "
SFO B[3:0]
Qo :r .END SEARCH FREE = RST .
o SFL CNT_MEMS
. . MARK LK CE CEO MEMFREE[4:0]
2 — 2-hit encoding 8f2 ngrch GET_Fx — m LK e e EMEREED
START_SEARC SEARCHING SEARCHING Q3 — —_———— SEARCH_F[3:0] 2 | MEMFREEL
m BUSY_SEARCH ) {%VO ok 15 CEo — [ RSl po |- SEARCH_FO °
— SF1 SEARCH F1
» RST b2 [ SEARCH F2 MEMFREE4
» FULL > O FULL e 03 SEARCH_F3
NV NORS
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T ar T2
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@ ™
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o R
.
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ce
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ar
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= .
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A B
FNEXT, FWEN & FxDIN come from the 4 InUnits. MUX4_185 o -BRAMI8_36X1024CUSTOM
ASF & ASF'_ADR come from MemcCitrl. FODIN[17:0 o [17:0] pIN17:0] DO[5:0] OF o & DOUT[35:0]
FAD is the fixed FIFO location reference. B .%YLEKN DO[35:0] ‘ Dom bOUTaS ;
12BUS[17:0] OE WCLRASSIGN, ¢ yoqion EMPTY| ’l:l/ll:AR END DOUT17 M I M O M i
13BUS[17:0] NEAR_END} em n' em Ut a In .
. REN .
Write Control e DO35 Doutgg ’
FULL;
y SOP4B1_RPM = RST
FNEXT[&O!NEXTO M4_1E_R£c'>\<{|:xovzs | . F{IST DO34 DOUtl?
- M4_1E_RPM 3-logic-step delay  wFoy D0O33-26 Dout34-27
FNEXT2 ZE D025'18 DOUtl6-9
FENEXT3
° . 3.5-logic-step delay DO17 Dout26
» CTRLL .CLR ASSIGN | RLOC=X0Y26 D016 DOUt8
SSIGNED E RPM_GRID=GRID DO15-8 Dout25-18
Din7-0 Dout7-0
ASSIGNEDy
comps  ssrio FDARERPM g First Word Fall Through logic:
ASF_ADRI[4:0] ASFO_| g Qo [-CTRLO FOEN FIFO_FULL[3:0] EDPE
ASFL | ) Q1 |-CTRLL = .L‘ OF &
ASSIGN b2 Q2 | ASSIGNEDg PRE M? ouT ,\L EMPTY
— D3 Q33— MT MT_EN ° ¢ L gure "
CE
CE OF CLK
CLK c RD_EN Rlocxov M= —p¢
RST R SOP3B1B_RPM RLOC=X0Y16
CLR_ASSIGN RLOC=X0Y22
D2_4E_RPM Not Used: REN = OE * RD_EN
WR_SEL - RPMRLoc:xovzs craio o o FOEN LBure
- mCTRL AL b1 |_FLEN
os |_F2EN NEA
mVRSEL | o3| F3EN g
WSSt RLOC=X0Y20 F2EN ¢ “BUFE
L FIFo_AR2
T F3EN g ~BUFE
FIFO_AF3
BUFE
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FNEXT, FWEN & FxDIN come from the 4 InUnits.
ASF & ASF_ADR come from MemcCitrl. FODIN[17:0
FAD is the fixed FIFO location reference.

MUX4D18B

DIN[17:0]

10BUS[17:0]

SF_BRAM18D36X1024CUSTOM
.M\NEN DOJ[35:0]

DIN[17:0]
DO[35:0] OE g E DOUT[35:0]
D035 N DOUT35
CLK

oE B MT

- M m
CLR ASSIGNCLF\LASS\GN EMPTY} NEAR END
REN NEAR_END

FuLL.gSWITCH NO%

RLOC=X9Y17 AT FULL

11BUS[17:0]

12BUS[17:0]
DOUT17

13BUS[17:0]

MemIn-MemOut Mapping:
DO35 Dout35

Write Control

FNEXT[3:0] M4 1E RPM SOP4B1_RPM .ﬂRST FULL———— 1
' FNEXTO DO [ ~——_ RLOC=X0Y26 . D 034 DO Ut l 7
M4_1E RPM S-logic-step delay g rog DO33-26 Dout34-27

DO25-18 Doutl16-9

DO17 Dout26
DO16 Dout8
DO15-8 Dout25-18
Din7-0 Dout7-0

FNEXT2

FNEXT3

3.5-logic-step delay

» CTRLL .CLR ASSIGN | RLOC=X0Y26

RPM_GRID=GRID

SSIGNED E

.éSS\GNE -

FDARE RPM  croyg First Word Fall Through logic:

COMP5 ASF[1:0]
ASF_ADRI4:0] ASFO_1 by Qo (—CTRLO FOEN )
ASFL_| Q1 |-CTRLL § ) m ST FOPE mOE ¢
ASSIGN D2 Q2 ASS\GNE* MT 5 PRE o MT OUT ’\L EMPTY -
— D3 Q3 —— MT MT EN %FE
OE CE
CE CLK
= CLK c RD_EN roc=xov1 ¢
RST R SOP3B1B_RPM RLOC=X9Y16
CLR_ASSIGN RLOC=X0Y22
D2_4E_RPM Not Used: REN = OE * RD_EN
WR_SEL RLOC=X0Y25 L=<
- FOEN BUFE
SOP3_RPM CTRLO A0 DO
g CRLL AL o1 F1EN
02 F2EN NEA
mVRSEL | o3| F3EN o
. ASS\GNEE
RLOC=X0Y20 F2EN . BUFE
y:L FIFO_AF2
T F3EN e “hure
y:L FIFO_AF3
BUFE
THE OHIO STATE UNIVERSITY " Memory Unit (FPGA BRAM FIFO) *Diagonal* w/FWFT IR 2C provect D785D
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A [
Sfﬂf@l8736x124 DO[35:0]
DO[35:18]
RAMB16_S9 S18
DP BRAMI1 DP BRAMO DOL7:0]
4.?,\-,IE?\‘g|c-step delay  bina7:17) a0l “RAMBL16_S9_S18
:jFULL > WRITE weA
AND2B1 DIN[17:9 ENA DOPA[0:0] DIPA[0:0]
CELOCEC RADR[9:0 S “T S DOA[7:0] : WRITE— wea
m ! 0] EEZ:A oo ENA DOPA[0:0]
.@ CE CEO — el SSRA DOA[7:0] :
mCK o 1c| RADR_TC o DIA[7:0] CLKA
CLR l: ADDRA[10:0]
.L‘ RLOC=X3Y8 ° DIA[7:0]
) CC11CE G & IF——— wes
4.5-logic-step delay WADR[10:0] mREAD | o\ DO[35:34] L
WEN Q[10:0] RST DOPB[L:0] 5 0
FULL WR | ce ceo [-END_MEM g CLK ::: o0 p— R
AND2B1 IiCLK c cR TC 4——IWADR TC RADFR@O] ooREIa0 HRST ENB boPBLO] DO[17:16]
RST DUM[15:0] 90l B ssR8 oOB[L50] [DO[15:0] |
I—‘ RLOC=X3Y20 DIB[15:0] CLK CLKB
RPM_GRID=GRID DUM[17:16] I RAD&&O] . .
’ — . MemIn-MemOut Mapping:
DIB[15:0]
Bt 0175110 Din35 Din35
5.5-logic-step delay... EMAP RLOC=0Y3 Din34-27 Din33-26
but 4 input logic should optimize to 1 LUT=4.5 step delay. [, Din26 Dinl17
W i READ Din25-18 15-8
ey O R Din17 Din34
3.5-logic-step delay WEN ANB3E2 mEMPTY . .
WEN Din16-9 Din25-18
moNTL MT2NDWAY FDPE RLOC=X0Y18 D 8 D 16
mRsTFD REN CC11U1D2_G In In
3-logic-step delay REN g REN MT LD PRe W- cnTiool Din7-0 Din7-0
mo MT3RDWAY o Q o Q1104]
B0 & 4.5-logic-step delay (via WEN "3
AND3BL OR4 .CL ¢ 9 '?NEN y( ) .WEN uP UR, AR Ft FDRE
. CNT1 READ DOWN
mcATo MTATHWAY RLOC=X3V17 CNT ENB | el ).7“”""8 o Q EULH > FULL-6 g
REN ) WEN CNTO
| Ral=h = CLK CNT Topg W——ce
= WEN 3 © CLR e RLOC=X3v4 CLK \. AND2B1
ANDABL ) SOP4B2B ™ RST RLOC=X0Y0 R
enti0 4-logic-step delay (via REN) NOT_FULL RLoCoxOvI
FMAP need to write one more after FULL_-3 to make it EVEN
[ Reli] FULL
. CNT8 .7WEN 14
N mFULL 3 ANR2 EVEN
. CNT6 D CHECK .7REN 12 © M‘ SOP3B1A_RPM T%VO .
SRLOC=X0Y18 — .
o mEVPTY | 4.5-logic-step delay gevo FDRE
e | > - NEAR END g
moNT mchTe NEAR_END-1 o o
vz o | CLK CE
NOR9 AND4 B—)c "
WEN NEAR_ENB .—‘CLR ASSIGN RLOC=X0Y9
NEAR_END ; only 120 writes from FULL, 95%
e 4.5-logic-step delay
THE OHIO STATE UNIVERSITY ™ Sync. FIFO, 18 In, 36 Out by 1024 Deep IR 9 FrOvEeT D785D
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A [
sfifol8_ 36x1024 diagonal DO[35:0]

DO[35:18]

DP BRAM{ RAVMB16_S9_S18

4.5-logic-step delay  pinp7:17]

DP_BRAMO

WEN e DIPAD:0) RAMB16_S9 S18
CC10CE_G srUL | ) wer
RADRJ[9:0] AND2B1 DIN[17:9 ENA DOPA[0:0] DIPA[0:0]
Q0] _
DIN[17:0 || ssra : WRITE
Iw CE CEO — ) CLK L iiva DOA[7:0] B wea
CLK | e |_RADR_TC ﬁ 0] ENA DOPA[0:0]
= CLR L ADDRA[10:0] SSRA :
IL‘ RLOC=X6Y18 DIA[7:0] cka DOA([7:0]
. CC11CE G l: ADDRA[10:0]
4.5-logic-step delay WADR[10:0] o DIA7:0]
WEN WR ) EEND. MEM -
FULL CE ceo————— mREAD | s DO[35:34] l:
CLK c Tc WADR_TC RST DOPB[1:0] o
anozsr I CLR u .CT SSRB — Z2 WEB
gRST ] . - CLKe READ DO[17:16
e SO O e o
DUM[15:0] W= ssre
DIB[15:0] CLK | s DOB[15:0]
DUM[17:16] oIPB{L0] RADa 9:0] J— ; .
TR MemIn-MemOut Mapping:
DIB[15:0]
DUM[17:16] . .
_ orPelza) Din35 Din35
ot 4 input logie should aptimise i 1 LUT=4.5 step del A Din34-27 DIn33-26
ut 4 input logic should optimize to =4.5 step delay. i i
" Din26 Dinl7
:EDM s READ Din25-18 15-8
mREN 2 o—— # . K
3.5-logic-step delay WEN _ gy ANBSEZ mEMPTY |, Dln].? D|n34
moNTL MT2NDWAY FDPE RLOC=X6Y25 D|n16_9 D|n25_18
oxro mRsTFD o REN CC11U1D2 G Din8 Dinl16
3-logic-step delay REN g REN MT LD PRE MD@. CNT[10:0] in7- in7-
moTL MT3RDWAY ) Q . enTIo Din7-0 Din7-0
CE AND2B1 .
mOTO CLK 4.5-logic-step delay (WEN) WEN AR FLLL
onTi  AND3BL OR4 L ¢ WEN ] up UPH FDRE
- powN FULL-8 FULL-7
.73;: > MT4THWAY RLoc=xevzr ce ceo— e Q :DM.
WEN .& c T =N RLOC=X21Y4 CLK ce o
. O CLR . AND2B1
AND4BL ) SOP4B2B ™ RST RLOC=X18Y0 ¢ R
o 4-logic-step delay (REN) NOT FULL RLOCx18v13
onTo FMAP need to write one more after FULL_-3 to make it EVEN
| RST FULL
s WEN NOT_FULL,
| RS A B REN
[ RO LU [ LaLSIS CNT ENB WEN, RLOC=x18Y13 CNTO ANR2 EVEN
. CNT6 D CHECK .7REN 12 © 4_—. SOP3B1A_RPM T%VO .
SRLOC=X18Y14 — .
NS mEMPTY |, 4.5-logic-step delay govmo FDRE
e e NEAR_END-1 5 NEAR_END
. CNT3 .L Q———H|
mCNT2 mCNT? CLK CE
NOR9 AND4 B—)c "
WEN
NEAR_ENB .—‘CLR ASSIGN RLOC=X18Y9
NEAR_END . only 120 writes from FULL, 95%
e 4.5-logic-step delay
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I;”L ' Jo— FDCE

w0 ———

ruocoave FDCE

RLOC=X0Y0 FDCE

a

AR ¢ — T T
“TF | oo FDCE ‘  Joe FOCE

€L “

EXILINX R

Copig 1084 e ne T

: - - N A i Page 13




ol 1 - E - l
2= FDCE ' FDCE

: RLOC=XOYO T RLOC=X0¥1 e RLOC=X0YE —
" s fer N\ oee o s /e X RLOC=KOYS
” FDCE T roson FDCE

L soReY )

vee “
- — T
RLocx0vE

s : . B : s Page 14




UP = Increment 1
UP.DOWN = Decrement 1
DOWN = Decrement 2
Assume that CE includes DOWN+UP
e QU100
FMAP <o
I FMAP SR pLocoiors
o | ol— @ ] -
s . P ol m FDCE
RLOC=X0YS. "
FMAP )
_I FMAP
ocnon
. of s m b
o —— e - o8
[P mes | . o= —a FDCE
= "
EMAP
I FMAP
e e ]
eSS we |, o FDCE
RLOC=X0Y4 "
EMAP -
_I FMAP ) ar
oo, o—=m - Jry—
[P e, o —a FDCE
EMAP fp—
I FMAP ]
[ A s N pr—
e P . FDCE
RLOC=XOY1 "
EMAP
u FMAP an
—e o —] y sa0 e\ RLoceove FMAP
e S m R (N I - ) —/ — FMAP
P —_ — FDCE FDCE i o _I
u To10 . . oo " e 0
EMAP RLOC=X0Y3 m—n licm‘“ 2 o
] FMAP m an e
i S ER e e r e
[p— " N . moon |, —
RLOC=X0V2 ° - — "
2l P croria Hn fSp—
I FDCE .
EMAP FDCE 08 o ] | pe— ] = FMAP
s B - " —lu
— 0 . i o 7 [P —
e N — [Ep——
:
EXLINX  9re
=
AND3BL - RID coords.
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A B c T D

OUT[35;°] AT ouT[11:0] BUF12 | 1aAN[11:0] LIAN[15:0]
ouT21
0ouT35 next-to-last word bits neXt-tO' aSt worda Is _atC eain ) )
oursa WU ( IN[35:0] ) on OUT bus (1st pair of E-codes) ouT[20:18] BUF1Z  L1AN[23:12] L1AN[23:16]
0ouT33 OUTLe . IN35 FDRE >
ouT32 ouT18 = OEFOK \ RAW_GOODLW1 o ° LGOODLW1 n L1AN [23:0

oun7 FIFO_EMPTY REN

wEFOEVPTY o mRER
el Normally set once at EOE
0ouT30 .7 [}
FD4ACE DOUT[39:0

S ZEEZ’ -MR OE_HD DOUT18 =
ou2s FDRE m LGOODLWO LGOODLW._IN .—'t Do @
oo ouT13 - LGOODLW1 ) o1 o DOUT38

ouT12 ™ OEFOK RAW_GOODLWO b ° LGOODLWO - - DOUT19
Uz ouT11 mFFO_EMPTY mREN e . @ DOUT39
outzs CLK LCTDATA_EXIST; D3 Q3
oz 0OUT10 AND3BL B—)c R P .M CE DOUT[17:0]

ouT9 :
out2s WOCRST ] mCEK e

outs CLR DOUT[37:20]

ouT22

ouT7

DOFW+2 _— AND4B3 .
- W‘ HDR/TR Flag Encoding
COLDDAT HDR Flag = OUT[38,18] TR Flag = OUT[39,19]

~OWEN must be set LOW when data is at SELOUT HDR + TR = Header Word

2

ouT2 ---> Sent with Header word
outL sync'd to REN/LREN for FW IHDR + TR = Next-to-Last Word signal
ouTo sync'd to GoldDat for LW MUX2_36B sync'd to GoldDat --->valehn;2/tit:fliAEs_‘£oz/é\;'A WORD (just before trailer),
prompt on ORFAYE RPM WDR TR0 | SELOUT[35:0] o0 LOUT[35:0] BUF18 HDR + TR = EmptyEvt signal
IN[35:0] OUTI[35:0] — B 115US[35:0] Q[35:0 D LOUT[17:0] DOUT[17:0] ---> Sent with Header word (only word for event)
=91 gasay OEHDR TR || LOUT ENB | BURLS IHDR + ITR = Normal Data
8 }7 ce o CLK |. LOUT[35:18] DOUT[37:20]
= CLK c 9 EN B
CLR OEHDR_TR
sGOWDAT) ) “ws  On EXEIFO_PAF stop REN, OE_FOK, and Sync-Set LFIFO_Empty
FDRE . OR2 seT_trFo empry  FD
sync'd w/FIFODONE & NextFiber RST
% D 1 prompt on OEFIFOXx .@_M b s 0 M
e Null data on IN[35:0]
mCK e AND2B1 . . .& R
T At LOUT/DOUT =|= Timing near EOE
" FORE 1st E-code: GoldDat, FDone, set DOUT19,39 Flags  Null data on OUTéSS :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 | L1A MISMATCH o| LIAMISMATCH+1
Trl: hi OEHDR_TR, low ~OWEN, hi Done CLK L1AN[23:0]
N R Tr2: low OEHDR_TR, hi ~OWEN, EndOfEvent Bl230] mCLK Lo
= -X-: hi ~OWEN, EndEvt=RST_EOE — EVT ONTI23:12]
EVT_CNT[11:0
\—V\ FDRE FDCE 1 EVT_CNTI23:5) R (exclude DMB_Er case?)
N34 FILL-1 5 ol FILL GOOBEILL FILLED ] L1A_MISMATCH FDCE
= IN16 ,L/. FIFO_EMPTY | .MD—Et b Q& CLK & cE0 DOEFW+1 OR2 WRONG L1A 5 o L1A ERROR
983 mCLK AND2 & EVCNTRST < Car [T OEFOK
NEXT_FIBER ° R mCLK o RST £VCN S e— GOOD_L1A clk &
.ENDEVT N O\ 106 RST ‘ RST EOE CLR RST .LREN TRUE B~ )c .
RST / / ._——1 OR2 .LFIFO EMPTé RST EOE
OR3 AND4B1
THE OHIO STATE UNIVERSITY "™ Read Control “IRGTTT 2 op [T D785D
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3 more words to FIFO after FF is set; use LEXT FIFO PAF to stop REN/OWEN|

D
M4 1E RPM
Note that DONE means Last FIFO_REN is done! .DOLh RST DONE. Use s POP or Sandard FIFO LFOKO g0 T-—= synched w/DoFW+1,2
e E. L1A_POP LFOKL _ox o OE_FOK OEFO
FDRE RS LFOK2 oo : o[ OEFOlg
ENDEVT DO_EVENT START-, OR3 FDC START. BUSY LFOK3 b3
- [} D Q _
m-EXT_FIFO_PAF mBUSY GOT_LIA | . mSTRST ST o Q D — & LFCTRLO S0 m e
.DATA RDY DO_EVENT ] L1A MT CLK c AND2B1 CLK CE LFCTRLL S1
mEXT_FIFO_PAF CBACE Tors .RSTisTART R m CLK ¢ . = c . CC10CE lEXT_FIFO PaFe
AND3 DMBCNTEE0] L m RST_DONE T m RST_EOE T Q0] L
MOREDATA QL) DMBCNT2:0] Hold off this Reset until EndOfEvent™ mEXT_FIFO_PAF cEO —
W ce ceo mCLK Lo e PAFCNT1023
LS. S e LEXT_FIFO_PAF CLR RST N\ RST LPAF
e os FDPE FDCE .@% wodbeTA o/ -
RST_EOE RST_DONE STRST oo oros1 FIFO EMPTY AND4B1 et FDC
u POP for FWFT FIFO? DOFW PRE E o S RST_STAR W GOLDDAT,
se as or —D Q -
FDC START GEN | ¢ CLK t o LFIFO_EMPTY = OE_FOK DM D QF———— 1
ENDOFEVENT | o ENDEVT RST EO = ¢ or } > LREN_TRUE CLK
e iDA - @RST_DONE o B=—c . synched w/DoFW+2
mCLK c REN_TOGGLE TOGGLE OI% REN_TOGGLE - RST_DONE FDSE
RST cLR SRACE Indicates current REN'd Fiber memory mRSTLPAE 1o
FAST12B1 START D REN AT Aol . Muxa_4B synched w/DoFW+1 EXT FIFOPAF | S |[EXT FIFO PAFg
FOE_REN[3:0] o _— TART Go |, FOE_REN[3.0] OEFIFOI30 FD4RE E)F/{récnesd Oto REN N Fro PAE | 0
DMBDAV[3:0] | NEXT FiBER o e nauseal e E2Y E2Y! mCK Lo
Bl3:0] O [ MAXDELAY=1.5NS A4 CLK CE 12BUS[E0) mN_RDY hed wiGoodDat
. [0}
g DODATA || 2.1-logic-step delay B=——c . mCLK L FDACE Synched w/GoodDa
m _FIFODONE | mRST_DONE 138US[3:0] RST LRE R L_REN[3:0]
REN_TOGGLE DODATA {CTRLO
START 2 FDCE STARTUP
BUSY FIFO_RD | . FOE_REN3 o e o DONE DAT CTRLL
: DODATA D Q #—‘a FIFODONE |
OR2 .
AND? oK CCE 2.1-logic-step delay
RST_DONE— ] uFIFODONE_ FIFODONg sors i
ZEZOI:O PATA SR4CE R LLRENO
| e— \ MOREDATA . BUF
'REN TRUE su DMBDAV[3:0] REN_DATA[3:0] | rens  SoPaBL meRENL | BUFLLRENl LLLREN[3:0]
m-FIFO_EMPTY| .DOFW+1 500D FW Qo:3) por sorsia _FPGA ID LLREN3
ANDABL .MDT cE ) f LCTDATA_EXISTS e SRACE synched w/GoodDat+1
oz WE——pe e DT\ DONE-2 DONE-1
- .DONE DATA st Q m‘
@ | ENDOFEVENT
FDP 8 }7 cE @ ="="n
|
- SR4CE 7 @Gkl ol
D Q CLR
FOE_REN3 FOE REN3 LD FW |, - ggiw+ FDCE RST
AND2B1 e —
mCK o1 ot 4]'DOFW+ LAY BoGbaaen R DODATA/, DODATA,
.CLK CE Q2 DORW+3 Aozst BeginData: . NV
R e START D ®
FDC asT DoNE—" | gDOFW+4 w e old: DoHDR-->OE_HDRO-->OE_HDR1-->Done-1-->DONE-->Done+1-->Done+2-->EOE
DOFW+3 o ol DOFW+4y DORWs1  ANwee FDC RST_DONE ottk-LgoodLW-->FIFODone-->DoneData-->Done-1-->DONE-->OETR0-->OETR1-->EOE|
[ + s
> — |
Bgiwig END OF FW DO_HDR | o OE HDR. DoData goes true 3 cycles after Do HDRLaSt LLREN OETRO-->OETR1-->EOE better!
mCLK L A - hed inins ..so DoData and Do_HDR do NOT O\F&)HBR——>OE HDRO-->OE_HDR1-->Done-1-->DONE-->EOE
esT DoNE— or2 The Last FW just got latched in!"gfeik | ¢ LgoodW-->FIFODone-->DoneData-->OETR0-->OETR1-->EOE
o Followed by 4 NotGoodData cycles CLR The first GoodData comes at least 3 clocks AFTER the last DoHdr
[TITLE R d C t I BY IPARENT PAGE PROJECT
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A T B c D
Check for DMB Error Word and consis{gneyiuy m e T T ST
ERRO BO w **D)BERR WORD DMBERR WD ou ouTs0 ou ouTs
| e — ANYDMBERR LOUT14 LOUT32 ouT14 0ouT32
ANY, P 2t g U g 2t g [ R’
%Bl ALL ALLDMBERR - ‘ A ALLERR DMB %LERR DMB- %, ALLERR DME' ** AND4B1 AND4B1 AND4B1 AND4B1
~ - INV - . n
B s [ notau ALLDUEERS | o, sremen. 3 More words to FIFO after FF is set; use PAF to stop!
e LREN[3:0] ~2> EEETREN's the current OE'd memory RSt FDPE
e 2.1-logic-step delay -
: " . L DODATA 0 REN RENOE-1| =~ PRE RENOE -0
Check consistency of the four "Special Word tﬂt&bDONE e FDCE ¢
ANYORALL N . LOODLWO GOLDDAT
LOUT15 B2 D Q
.7
LouTs3 2(1) Any—SPEANg gNOT NO DATA| LGOODLW1 ce FDC
g OUT15 ALL— m-EXTFIFO_PAF Bk LFIFODONEg
0ouT33 52 NoTALL—SP3_Effg RENOE-0 LR FDONE ¢ ar Q
e oS 2-Io%cast(/e d§||3a¥ rstpar  FDSE LRIEB EMP Y RST - LK
L MAXDELAY=1.9NS B——)c
synenedwi=ooda EXT_FIFO_PAF s LEXTFIFO_PAR SoPer2igLEND_TIMEOUT - °F
.Wm ° @ [TWRoeLAv=oaNs OR2 n n .Lu‘ n
.—
ANVORALL TR A FIFO ends at 1st false "LFIFO_EMPTY" after "LGoodLW
LOUT14 -
B———B0 n n H n n H . H™N H
gloutss o AW FDONE" indicates "LGoodLW" was received: waiting for the final NotEmpty word from FIFO
ouT14 ALL— .
gour:z  |o.  notAy—SP2ERR . 20RMOREP|  mmeee- > Switch FIFOs after next good word!
LOUT15 11 n M 11 11
Sous o0 | e > "RENOE-0" holds REN enabled until "FDONE" goes false
WS, word VBITIS g e > FIFODONE means the LastWord/LREN is on OUT[35:0], NextFiber is set
—— == n
ANYORALL g3 ;
glouts | gEvEnour | |2-logic-step delay
mgloutst | ':’\:\L(* FORCOM
ouT13 — . .
Rour P NoTAl—SPLERg L Voted bits are not for FirstWord use synched w/GoodDat _FDAGNChed w/GoodDat+1
B3 ) VB[15:12] LVB[15:12]
.SPWD MAJOR_ERROR FDCE synched w/GoodDat+1
) CRITICAL_DATA ER%
th-logic-step delay o Q h 20RMOREP 20RMOREP
ANVORALL m /B SPWDERR_EN ce LOUT1S | o LouT13
mloutiz FILL [ LS S - mloutss . Loutss |,
;?,L;EO Bl ':,H: - pRSL %Bz 20RMORE|—YB15 832? 2 2ormore|—YB13
B2 NotaLl—SPOERg GOLDDAT B3 = B3 LVB15
OuUT30 B3 EVEN_GOLD ANDCOM EVEN_GOLD ANDCOM
= synched w/GoodDat EVEN_OUT =
20RMOREP AND2 ORCOM ORCOM
» SPO_ERR B0
= SP1_ERR 81 — —
SP2_ERR eND  [2ORMOREP eND  [2ORMOREP
.—_
L SP3ANY Y 22 »oRMORE. SPWD_MAJOR_ERROR Lourie | LOUT12
@ EVEN_OUT ) CHECK ENB |, /o om ERR plovTs2 |, LOUT30 |5,
mFLL oRcoM 2-logic-step delay el S VB14 ouT12 5 VB12
D3BL 0ouUT32 B3 20RMORE] 0OUT30 B3 20RMORE] 2 | - N d |
SPO ERR g EVEN GOLD |\ o mEVEN GOLD |\ o -logic-step aelay
- EVEN_OUT
.‘
o g SPWDERR SPWD_ERR = FORCOM
SP3 _ERR L FILL O ERR GND GND
AND3B1
OR4
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FD
m GOLDDAT | LGOLDDAT >0 LGOLDDAZ XMIT_ERR_UPDATE[3:0]

INV

Lel

= CLK c

FD4ACE synched w/GoodDat+2

XMIT_ERRORS[3:0]

LFILL synched w/GoodDat
| PATH_XMIT_ERR
LVSPWD ERR)

L m CLK
OR2

LLREN[3:0]

AMAPermanent accumulation of valid DMB-path-Xmit errors™A\»

XMIT_ERRORSO PREV_ERRO XMIT_MULTI_ERR

PREV_XMIT_ERR FDCE
PATH_XMIT_ERR [ DMB_PATH_XMIT %D .
XMIT_ERRORS202 ora ptGOLDDAT | o h
LLLREN2 PREV_ERR2 o Jok°
CLR

XMIT_ERRORS3n02 PREV ERR3

RST
~anWatch for multiple XMIT errorS on same path™MA
ANDz FDCE

START_TIMEOU
END TIMEOUT TIME_QOUT R o TIMEOUT ERB.
OR2 CE h
CLK
FDRE 'RST ‘¢ ar
END_TIMEOWT o o LEND_TIME [ FDC
e @ IMEOUT2 "\ LEND_TIMEOUT-1 | o |_LEND_TIMEOUT g
mCLKL . @ 'MEOUTL

END TIMEOUT R AND3 CLK
RECENTDATA  )ENDTIME BUS e RSt ] ek e
EENDTIVE RST ]

AND2
END_TIMEOUT

RECENTDAT ENDTIME_WAIT,

AND2B1

FIFO Done Timeout: count to 10752, 132 usec=10625 is the worst case possible per FIFO?

. Set to 18945 (~236 usec) for now
.5nLSEX$|SF(OZ|§AE)erIOd here CBI6CE TIMEOUT[15:0] ( )

TIMEOUT9 EDCE

TIMECNT_EN
DODATA CcE CEO TIMEOUT11
— mCK | TIMEOUT14 \ ENDTIME o o LEND_TIMEOUT synched w/GoodDat+1
NEXT_FIBER IMEOUTO mLEND_TIME e LEND_TIME | . FDCE
ENDTMERST v mCLK Lo @SPWD E?R b o/ SPWD_ERR@R
o AND4 CLR VSPWD_ERR cE
ENDTIME_RST
e RSt ] mCOLDDAT | mCLK L
SP3_ANY CLR
| RST_EOE
AND3 FDC synched w/GoodDat+1
%3
b ° LVSPWD ER&
m CLK .
CLR
mRST
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}

Status Monitor
Pick 8 Status signals, include in DAQ HDR/TR

L1A

HDROTR[11:0] EVT_cNT[11:0] BUF12HDROTR[11:0]

RX_ERR
SPWD_ERROR )

SINGLE_WARNING.

OR2

-create logic for OEHDR/TR and their format In HdrfTr. removed from data: No path t6 EMM—->" uptar . S SINGLEERROR
Also set 4 FMM bits for each input channel ’ ' No path to FMM-—> " g0 .

:STUCK DATA
m FIBER_ERR CRITICALERROI&

SOP4B1

LFOK3
HDR1TR2
FPGA ID

SOP3B1A

4BITC HpR_TR[33:30

= CRITICAL_DATA_ERR = MEM_ERR
HDROTR[29:18] EVT_CNT[23:12PUF12HDROTR(29:18) syncheﬁl to LLLrI;REl\Il:/hOAIEM TR1 g XMIT_MULTI_ERR DATA ERR |
. DMBDAVO HDRITROQ 0 path to ---> g MULT_L1A_ERR ORS
HDRlTR[gO] .DMBDAvl BUF HDRlTRl: OR3
FPGA_ID BUF .
DMBDAY £ __ Note: all HDR_TR[35:34,17:16] bits are free
. also for HDROTR & HDR1TR
- use for Event Type/Pasthrough flag?
DMB C ‘ rPoaD | jHNT - use for additional error reporting?
oun ‘
HDR1TR[6:4] DMBCNTL2:0] "BYF3 HDR1TR[6:4] HOR_TR{350]
HDRITR[7] wLIA ERROR | DRITR 5 fi e s p——
0 BUF 8, %‘
HDRITRIILE]  weo ) =m
T L Sor . g [ DMBCNTO Do 0 DMBLEFTO
_ 1=alive, O=killed oo HDROTR[11:0] mauiﬂu‘:oxlz—lm & | HDR TR16 wsem | | ovelern g
Killed Channels = HDRITRY HDR1TR[11:0] ‘ | HDR_TR[11:0] owscnt2 |, | DMBLEFT2 g
[ 11BUS[11:0] Q[11:0] s 0l
wi DONE_DATA+1 e DONE_DATA+2 4BITC HpR_TR[15:12) m START Oy %‘. OE HDL "
oz moONEPATAR o N, - . LFIFODONE | . |
HDR1TR[21:18] ~ weoxe . o e
) mLFOKL = HDR1TR1gy HDROTR[29:18] MUX2_12B PR w
Live Channels w2 oBUSizL HDR TR(26:14 aRST_EOE
oo HDRITR2 uevsural - Quro - . AMAcount DMBs left for readout™?
FPGA_ID TRL

AND2B1
TIMEOUT_ERR HDR1TR22 .
: = n
HDR1TR[29:22] m STUCK_DATA 8" HDRITR23 o hd r:l-tr[29 . 22] DOFW+2 FDC
FIBER ERR  [<8F HDRITR24 : DOFw+1 %%
n
MEM_ERR sor HDR1TR25 B”ng FDC IDOFW+3 EN_HDRTR DO_HDR TR D Ow-
u DONE_DATA DONE_DATA+1
m DATA_ERR suF  HDR1TR26 - 0 DONE DATA CLK
@SINGLE WARNING <6r  HDR1TR27 g These CLK ==
gSINGLEERROR _ <&Ur  HDRITR28 g L R o mRST
aCRITICALERROR <80 HDRITR29 g Out uRST
BUF
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B C D

A [
Q H L1A_ERR_UPDATE[3:0] L1IERRORSI[3:0 FDCE
L 1 # M ISI I latCh SEL—LlERR[SO SEL _L1ERROR D 0 MULT_L1A ERR.
synched w/GoodDat+H : py OERA — 2L1ERR_LD | .
FDC ELLAMISMATCH+1 LIERR D o mLIAMISMATCH+1 P m CLK c
L I———GOOD L1A D Qm 40R2 .% RST &~
L AwD2 B—pc mMULT LIA ERR [ B L
CLK 8-bit AND3B1
B——)c
CLR
= RST
STUCK_ERR_UPDI[3:0]
8-bit
STUCK_DATA o
StuckData =™ -
StuckData =2 -
mRDYO > RDY FO g g\RDY0 > NRDY_Fogg
mROYL RDY F1 g mhRDYL NRDY Flg
FPGA_ID BUF FPGA_ID BUF

RDY3 SQP4BL NRDY3 ~ SOP4BL

AND2B1 AND2B1 .
8-bit STARTIME_ERR_UPD[3:0] 8-bit

Timeouts

D
START_TIMEOUIT,
CLK

Start®™  ° e

RST

°z’ I STATUS6 y\ LOSTINEVT
CLK

LostInEvt S Lo

8-bit

8-bit
‘\ STATUS?7 ]\ LOSTINDATA cE LLREN[30]
ENDTIME_WAI G = CLK | . 40R2
CLK CLR
End W/walt . LOStl n Data RST

RST

DMB_ERR_UPD[3:0]

8-bit LDMB_ERR[3:0]

8-bit mOMBERR |
CLK

DMB_Err L.

D|
ENDTIME_BUS LREN[3:0]

CLK

End w/data®™ " ' .-

RST
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D785D
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A [

B C D
FDC FD
LGOODLWO FDC
w R o[ LLGOODW o Fpc MOREDATA . o LvoReDATA mL1A_ERROR, o L1A ERRY
ore TR_FLAG LTR_FLAG FD4CE
m CLK 0 Q DMBDAVI[3:0] LDMBDAV([3:0] CLK
¢ CLR .7CLK C iR .7 [}
mRST CLK
FD B mRST
w REN_TOGGLE| | o[ LREN_TOGGLE o FD RST EDA4CE
gMIT_MULTI_ERR| | o [LXMIT_MULTI ERRy
mCK Lo
CLK
.7
D ‘ FD FD
NEXT FIBER LNEXT_FIBER FD mSPWD_ERRQR o [ LSPWDERR |, o LSPWD_ERgOR
= Q mCRITICAL DATA ERR o LCRITICAL DATA ERR
O L . SR16CE mOLK mCL b
B——pc .GOLDDAT ED ED
i FDC Qus0) RECENTDATA GOOD_FW LGOOD_FW LLGOOD_F
SP3_ANY LSP3_ANY ’ 0 Q D o |FLGOOD_Fygy
A e |
D Q ILREN TRUE | ° LLREN TRUE. § }W CE OR16
mCLK o = FDCE FDCE mCLK e m LK Lo
mCK mRATA RDY | o |BYPASS EUSH 5 o |L1A BYPASSy
CLR FD FD
SRACE mRST P ce e GOODFILL LFILL LLFILL
BUSY 5 CLK40 CLK40 mCOODFILL |, Q b Q[LLFILL o
B————su Qo %‘ L1A BYPAS L CLR I CLR
qu [ BUSY+2g - BYPASS_RS @ RST_EOE CLK CLK
) BUSY+3 BUSY+3 RST =) B=——pc
e CLK40 CCE Zz {%VO - OR2 FD
L B — ; . — — L1A_MT L1IA_MT+1
ast Event START timeout 3.2usec: 128=1000/0000=0x80. e e RDY FDCE
.—‘ . —
Calibration START timeout 6. 4usec 256 0x0100. gewao | mLIA FAKE |\ STUCK BUFF |, o| STUCK_DAT.
BUSYI3 2
25ns clock period here £ mEUsY US|, t
OR2B1 ST—CNT[15 O] START CLK40
L1A MT == B=—pc
L1A_FAKE STARTTIME CE | . ANDSB3 CLR
NOT_RDY SOME_RDY CLK40 [
BUSY B———pc Tc ST_cNT8 ~_START TIMEOUT.
AND2 ] RsT ) STARTTIME_RST a0 CC8CE
. set AF at Full-512 = 7680 events: T ]
FDC FDC o __FDC NTCNT129) ora)
BYPASS_PUSH USE_L1A L1A_PUSH L1A+1 NEW_L1A ﬂMI .7@
L1A b MAXDELAY=1.0NS | ° Q b Sl e— CC13CED_G CLK N = RH RH
OR2 INLICNT[12:0] AND4BUS  \\oips =—)c TC {>O n
INLICNT12 CR NV
mCLK40 | mCLK . mCLK . Qliz0) RST
NEW L1A. CLR CLR CLR INLICNT11 | L1
LIACLR mLlACLR mRST : INLICNT X NEAR_MT
RST L1A_POP NEW_L1A RST FDP RST FDP
or2 L1A POP W= pown LIA F INL1CNTO L ] L ]
NEW L1A DM CE CEO L1A_CEO o0 Q PRE PRE DO RS
:xom mCLK e LIA Tey anv2 Si——io Q D o RO-RSy
@DO_RST—— set FULL at 8192 events aCLK40, wCLK40|
po rsT FDPE
L1A_POP L FDCE
DOWN_CNT PRE L1A_MT
b Q| LA MT g L1A F L1A_FF
AND2B1 L1IAMT_EN ce I—t D Q ‘.h
CE
C
NEAR_MT [ oL S mCK Lo
oz 0_RST -
- — .D—‘
SPS BXN cycle from 0 to 923: CLR after 923=0x39B.
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D

[ c
WRNEXT_Fx: Fiber is writing to next memory

ner REN_Fx used to POP Fiber memory recq
WRNEXT F[3:0] m-MTINO FDCE FDC
SRACLE WRNEXT FO \ POP_F0 b Q| -RENFO |, Q | RENL FO G0_FO RENFOy
.REN FO O START_FO
g REN1 FO, .M CE LFOKO AND2
M32E5BUS i IF——su =0 m O L mCK L OR2B1
rst FDS5PE EMPTY_M[31:0] D[31:0) 8 |——wo AND4B2 R R
g o Z.érd99|c—step delay RST RST
:0] 0 :0] : - o]
FRMEM[:E:”. - FOMEM(4:0] s[4:0] Fiber memory Status 2 o Iwm . FDCE FDC o
. - Fb t READ %“ D3 REN F1 i D Q REN F1 D Q REN1 F1 START F1 RENF1;
B—)c Ioer memory to = g mOEFFL ¢ LFOK1
M32E5BUS e mENDRST s mCK e TEN oree1 oz
RST EMPTY_M[31:0] D[31:0] CLR CLR
RST RST
FRMEM[4:0] FIMEM[4:0] sia:0] RENF+1 | mMTINZ FDCE FDC
.RENl F1 .& c CLR WRNEXT P2 \ POP_F2 b Q| -RENF2 |, Q | RENL F2 c0F2 RENF2
CLK OR4 RST .MC OEF_F2 LFOK2 STARTE2
B==——c REN1 F2 B ce AND2
M32E5BUS EDPE 0 mCK e mCK L OR2B1
EMPTY_M[31:0] D[31.0] mRS AND4B2 CLR LR
- RST RST
FRMEM[4:0] F2MEM[4:0] s{4:0] IM%VOM o M | STARTUPY mMTINS FDCE FDC
GO_F3 GO_F3
mRENL P2/ o LFOK2 e T CE V\;RE:‘EE = \ POP_F3 o QL RENES | o |_RENL F3 R RENF3;
cLK m B=—pc g OEF F3 LFOK3
" ‘ M32E5BUS FD4CE ml Pl a | orasi_ FDCE™”
EMPTY_M[31:0] D[3L0] OEFIFO[3:0] OEF_F[3:0] AND482 CLR CLR START F3 IN RDY
. RST RST L o—— ®
FRMEM4:0] FIVEM(4:0] Sido) g Enables POP of Fiber memory record [t £o PO Fo (S T S
REND F3) ., P m CLK if needed, synched to LREN e
= " REN_F[3:0] .
R R 1.4-logic-step delay RST POP F30] g RST
FDACE 2.1-logic-step delay for OEFIFOx IN_RDY=NOT_STARTUP
— FDC 2.1-logic-step delay for NEXT FIBER
Do Q0 NOT_NO_DATA LNOT_NO_DAT D5 32 FD32CE~
o1 o1 | BCODEL Iso NotFill o o [LNOT_NO_DATAy MUX4_5B

8CODE2 ™~ OR2 FOMEM[4:0]

D2

Q2 CLK : '
S N G EIETR OE's the correct memory for READ
e RST ' synched to FOE_REN
12BUS[4:0] OR2 —
[} . RST
CLR LNXT FIFO 13BUS[4:0] 3.2_|0 ic-ste dela FIFO_RDY
sora @RSt .chol ' 9 P y 3.1-step delay for LD_OE_M
e MACode Word, but not 8 or CM\ . DATA_READY! DATA RDY
IN32 ' 2.1-logic-step delay -
g . NOT_RDY
LFCTRL1 SOP4B1 e NOT_READY;
IN15 MTIN(3:0 ONE_RDY
N4 et | \TIN[3:0] ONE_RDY R
=y FDC TN RDY ROV NRDY.3'0
Q [ LNXT_FIFO NOTRDY[3:0] i
. CB2RE FDACE s Lroxiso]— meSiic
Implement look-ahead logig: —FBEROKSOl  T[s0)—
H Q0 DO QWr——" RST —ali —li KILL_F[3:0 :
(llke OEF' FO+1) Q1 FCTRLL D1 Q1 [ LECTRLLgy 1—aI|Ve, O=killed Aﬁ LOADKILLF[3:0] FERR[3:0] ESREERY
m NEXT_FIBER| ol ., el WSTART TIMEOUTI L oo e o
START_D B S —08 B
LOOKAHEAD_RST e FfLiR ce mEND_TMEOUT leh riMEoUT  gnp Rs7l END_RST
B—=——c RST -
cLr LFOK[3: } > FIBER ACTIVE [~ NO_LIVE FIBERS g T RST RST_coMmpLETE RS 1-COMPLETEY
= v = CLK FIBER_CHANGE|T'BER_ERRg
NOR4 OR4_BUS
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c T D

FDC FDC FDC FDCE .
Access FIBEROK from JTAG as a fiber check.
ONE_1, o —ENP-RSTA o o | ENO-RSTL o o 52 RST‘L ° o | RST-COMPLE ---> RESET required after fiber status change for now...
ok | cik | ok | ok | Change in FIBEROK is BAD! Set error code.
RST_COMPLET| ENDRST cLR ENDRST cLR ENDRST CLR ST CLR ...noti _ FMM and maybe set STATUS blt, but
RST = e = ...data’is OK until FIFO read time-out occurs.
...but how to know WHEN the bad-data comes o
FIBEROK[3:0 FDACE ---> timeout will probably occur for that event

LOADKILLF[3:0]

MTO

LFOKO

LFOK[3:0]

MT2 N, ALL_RDY u

MT1
: LFOK1 )C

MT3 N.

ALL_RDY-1 D Q
IN_RDY

mNRDY

LFOK2

LFOK3 NAND2

AND4

NAND2

GND

LFOK[3:0]

FDC FDC MT[3:0]  INV4 MT[3.0]
.END TIMEOUT o LEND TIMEOUT. .START TIMEOUT o o LSTART TIMEO[H
e e LFOK[3:0]
ST =St NOTRDY[3:0]
MASK fiber on Start/End TIMEOUT? Kill it in LFOK... FDC
> ONE_RDY-1 D Q ONE RD-
OR4_BUS CLK . N
.RST

ONE_RDY
CONS_RDY,
: ALL RDY )) he L
XNOR?2
LSTART_TIMEOU
ONE_RDY DATA READX*
D_RDY
ALL RDY
oR2

AND2
ONE_RDY
NOT_READY,
ALL_RDY
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FOK3
: LFOK3

XOR2

FOK2
: LFOK2

XOR2

FOK1
FCHK1
LFOK1

XOR2

FOKO
: LFOKO

XOR2

FCHK3

FIBER_CHG

OR4

RST

CLR

FIBER_CHANGE

RST FC
RST_COMPLET

OR2B1

FERR[3:0]
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ORCOM
|

INTO

ANDCOM
|

INT1

INT2

NN

20RMORE

INT3

INT4

INTS

AND3
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NOTALL
2 ALL D—I

= XOR2
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.REN TOGGLi »

m FIFO_RQ

u DODATA o o
m_FIFODONG

AND2B1

FOE_REN[3:0]
EE—
DMBDAV/[3:0] A[3:0]

o

Cl

Cs

o

O = NEXT_FIBER

RLOC=X0Y2
1

RLOC=X0Y2

RLOC=X0Y1

RLOC=X0Y1

RLOC=X0Y0

RLOC=X0Y0

& XLINX  9re

>

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
Pate: 15th October 2003 er: 1
[Sheet Size: B Rev: A
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DoData m-®
FIFOdone
DoFW+1
NotNoData

RLOC=X0Y0

SOP4B2B

L R E N m OC:xovo

OR4_BUS

vce

& XILINX o

Title: FAST8B2
[Comments: Custom Fast, Complex Logic for DDU, use 2 MUXCY as AND
similar to: OR4 AND SOP4B2b
Pate 18th December 2003 er: 1
iSheet Size: B Rev: A
3 1




DOWN = Decrement 1

Assume that CE includes DOWN+UP

e QU120)
FMAP o

I FMAP N
P .

[ weo |, o —a N FDCE
RLOC=X0YS. "
EMAP N

I FMAP . —

JIp—
e — ‘ " of o FDCE
o N =TI — 106
a "
FMAP

I FMAP

—s . — e
moo —la .
we | we |, o FDCE

RLOC=X0Y4 " 105
EMAP | ¢ e
FMAP

_u . —

_] . — e\ poceroniz I FMAP
oo . ° _1a " = — = ol _son e
S e o oe—a FDCE FDCE moom 1, - - )

J " o o1z N o1 [ ooz N or—i—m
e Jp— G . -
FMAP
I EMAP J or ar FMAP P——
—s . — niocesors —
L o o ol s g FMAP
R [F==-— Y FDCE FDCE T
§ " ron ) o N 0
nooon ° s
EMAP me —

u FMAP ar an - "

e . FMAP
P A — FMAP
[ we |, FDCE FDCE B o0 g

- " x o0 w0 o ° 0
EMAP RLOCx0¥3 L " .fmni © ° -

] FMAP n an o

] o - 1 RLOC=X0Y3 1 RLOC=X0¥11 FMAP frocens
moon > —Jda o - —

- ' o . ’ FDCE FDCE = FMAP
1 u " ol s g
pry—— . - . oo |,
RLOC=XOY2 ° e [ "
1 RLOC=X0Y2 1 RLOC=X0Y10 FMAP
o0 5 crxorio I prv——
FDCE 1 By
FMAP FDCE o N . ST op—=—a EMAP
— Po J /" [
EMAP — I P rore 0

| [ o e — [ o N

[ e ° RLOC=X0Y2
e

Coryig (1994, i ne

EXILINX  3re

o=
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4 ‘ 3 2 1

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

19:0
OFDDRA4CE Q[3:0] Q[ ]

D[3:0
[ ] D[3:0]  Q[3:0]

OFDDRA4CE

Q30]

Q[7:4]

OFDDRA4CE

D[3:0]  Q[3:0]

Q[11:8]

F[3:0]

OFDDRA4CE

D[3:0]  Q[3:0]

Q[15:12]

F[3:0]

OFDDRA4CE

D[3:0]  Q[3:0]

Q[19:16]

F[3:0]
8 | CE
>
pc
CLR
C
|
= CLR
TitleVIRTEX Family OFDDR40 Macro
ICommenr8:Bit Output DDR Flip-Flop w/Asynchronous Clear J R G
Pate 16th December 2003 er: 1
drawn by KS
Copyright (c) 1993, Xilinx Inc. Sheet Size: B Rev: A
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4

the D byte goes out last
the F byte goes out first

éon C rising edge)
on C falling edge)

g, OFDDRCPE

DO o PRE o
FO o1
CE
bco
bet
CLR
[
%‘ OFDDRCPE
Dl o PRE o
Fl o1
CE
® pco
bet
CLR
P
%‘ OFDDRCPE
D2 o PRE o
F2 o1
CE
o pco
bet
CLR
P
%‘ OFDDRCPE
D3 o PRE o
F3 o1
CE
o pco
bet

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

Q[3:0]

& XILINX

Title: VIRTEX Family OFDDR4 Macro

mmmmmmmmm

JRG

4-Bit Output DDR Flip-Flop w/Asynchronous Clear and Clock Enable

Pate 16th December 2003 er:

1

iSheet Size: B Rev:

A
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drawn by KS

Copyright (c) 1993, Xilinx Inc.

D[31:16]

MUXF5_L

S MO03

10

Lo

MUXF5_L

M47

Lo

MUXF5_L

10

M8B

Lo

MUXF5_L

MCF

Lo

MUXF6_D
IMO3 10
Lo
o
m47 11
S Mo7
MUXF6_D
M8B 10
LO
o
MCF 11
S M8F

MUXF7_D

MUXF8_D

M10F 11
MO10F

Implements as a DPRAM (8 slices)

EXILINX e

Title: VIRTEX Family Fast M32E5bus Macro
[Comments: 32-to-1 bussed Multiplexer with Enable
Date: 29th September 2003 er: 1
iSheet Size: B Rev: A




M2 _1E
DO
o
D1
s0 o1 MUXF5_L
E
M101 10
Lo
M2 _1E wizs "
DO
\\ o s M103
D1
o - MUXF6_D
' E M103 10
M2 _1E Lo
DO [e]
o1 o MUXFS_L M147 n
S M107
‘ SO M145 M145 10 o
E
11
7
s s MUXF7_D
MUXF5_L
10
Lo
11
S M18B
MUXF6_D
M18B 10
PN V1AB Lo
' E o
F
MUXF5 L fue i
M2_1E s M18F
DO 10
o Lo
D1 M1CD
PR vich n
' E M1EF S MI1CF
M2 _1E
DO
o
D1
S0 MI1EF
E
SO '
[ S1
S2
. XILINX  ore
(B
Title: VIRTEX Family Fast M32E5bus Macro
|IComments: 32-to-1 bussed Multiplexer with Enable
BE Date: 29th September 2003 er: 1
drawn by KS
Copyright (c) 1993, Xilinx Inc. Sheet Size: B Rev: A
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A
B [ c 5

JTAG Instruction Decode CHECK 16 CHECK_16 INSTRGDC
e e e L L E e BTDI R
OpCode|| Function [OpNameA .7;;&@ DVCENB B bveens m B0 BrD) FI31:0]
No Operation [NOOP] m ORCKZ preik b0 TDO_LOSTA,  mDRCK2 g o ToO sisTAT, WOK—cLk
STATU! : : ™
1 FPGA Reset [toggle] ﬂsmmsusm WSTATUSUS:O] PREKL L sHeK
2 || Read Current DDU L1A Number (24-bit scaler) w2 o =20 mSELL el RAWQ
3 || Check status (capture and shift) [32 bits] ®RST [ B RS P
Old 4 || Check status, low-word [16 bits] e [ = e [ morATEUPDATE
1 i B———LSHFT HSH”:T LSHFT
Code 5 || Check status, high-word [16 bits] [ Sl -
7  6a || Check FiberOK status (Check_FOK) [8 bits] wACEN o1 R
6  6b || Check FiberErr status (Check_Ferr) [8 bits] srarussio. gFs pg STATMON W
11 7a || L1A Mismatch [8-bits] 1f 2 F2 o m!DO_STATUS |
26 7b || Stuck Buffer Errors [8-bits] mORCK2_IpReLk  ypo|TDO_STATUG m OO PEROK
25 8a || FIFO Empty Status [10-bits] et STATUS[3L0] TDO_XMITERR
. | EEEme—
20 8b || Almost Full FIFOs [6-bits] B0 1 @!DO_FFUL
21 9 || Full FIFOs [12-bits] w2 sEL2 /DO FMEM MIN_
13 10al|| Timeout: start [8-bits] v Ll 700 FUENAVAL BOCANVIRTEX
17 10b| RX Errors [8-bits] e Ve oe|—
14 11| Timeout: end-wait [8-bi T D0 LINDM e
_ : - -bits] TDO_LINUM ReseT [
15  11b|| Timeout: end-active [8-bits] CBACE TDO_FW_MEM o {—BTEL
12 124l Data Xmit Errors [8-bits] o Linenn = ar
16 120 DMB Errors [8-bits] . oM ClR RST o W TATA I TIE I
. : § F—— e m/DO_STATA. e .
13 || Fiber 1 & 0 Write Memory [10-bits] e e ol — W 1o omxe| DOKZ[ DRCK2 ]
14 || Fiber 3 & 2 Write Memory [10-bits] o RRR—" o oras e
15 || Fiber 5 & 4 Write Memory [10-bits] FDRE CrECK18
16 || Fiber 7 & 6 Write Memory [10-bits] -@t o o[RST_HOLD m22_pycens
17 || FIFO Mem Available 1 & 0 [10-bits] ol m R Zoreik  qpo TDO XMITERRy
18 || FIFO Mem Min Available 1 & 0 [10-bits] e XM :
* i CLR_RST DMB_ERR[7:0] BUF8 _ STATUSI[15:0]
19 *19al| Lost In Data [8-bits] LRt s— bl 50!,
18 *19b|| Lost In Event [8-bits] XMIT_ERRORS[7:0] | w322
. . RST
22 22 || Status Register A [16-bits] ST ey
23 23 || Status Register B [16-bits] CHECK 24
24 24 || Status Register C [16-bits]
;iCKZ DVCENB CHECK_16
B—————DRCLK TDO_LINUM - E6
EVT_CNT[23:0] 00 DRCK2 PVCENS
IS TATUS[23:0] B——""5DRCLK TpoTDO_FIBEROKg
BTDI LFOK]15:0
\akes RST last for 16 cveles after RRR | . ® e | ;‘;'Lz FERR[7:01BYF8 Lrokpss [BT;I STATUS[15:0]
NJR Y RST HO[ 'S 9one:_ FDC wRST or LFOK([7:0] = —ol
“\_RRH RST SHIFT BEL2 o0
aSYNC_RS RRR ) o REAsAN B> LSHFT s RST
gFl [~ JTAGRST/ or Lk m SHIFT TSS;FT
BUF OR3 B——pc
CLR
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A T B c D

CHECK_16
FD12CE LFFULL[11:0
FRULL110] — ElROCKz presne TDO_TIME-ST_E
o m2RE0S prelk TpoFPO_TIME-ST_ERR
1 120R2 S }W & BUF8 STARTIME_ERR[15:0]
F u | I F I FO = LRXERRJ[7:0] STARTIME_ERRI[15:8 TATUS[15:0]
B0,
STARTIME_ERR[7:0] | mSEL2 g
m e T
FPAF[5:0] LFPAF[S:-0) mSHET §gper
60R2 CHECK_16
PAF FIF
mBREKZ o ¢ TDOTDO_TIME-END_ERR
UF8 ENDWAIT_ERR[15:0
LRXERR[7:0] ENDBUSY_ERR][7: ENDWAIT_ERR[15:8 TATUS[15:0]
@B,
ENDWAIT_ERR[7:0] .7;%_2'_ SEL2
B RST
mSHET | sher
LSTATB[15:0
CHECK_16
FD16CE s . CHECK_12 CHECK_16
STATC_FB[15:0] [pry LSTATC[15:0 DRoKa DVCENB
NRD.iY[IS'O] DRCLK DO 1RO Mg ] EQRCK2 DVCENB .7;2R4CK2 DVCENB
FPAF[SO] BUF6 NRDY[15:10] : ISTATUS[15:0] LFFUMDRCLK TD04——.TDo FFUL, LSTAT.CMDRCLK TD04——ETDo STAT,
LFPAF[5:0] NRDY[9:0] IEE%TDI T ATUS[11:0] —STATUS[15:O]
— IWSELZ m B0 i, Raise B _ip
SHIET o B2 sen EL2Z e
B LSHFT wRST Lo ST oy
e mSHET  sher mSHET | sper
CHECK_16
CHECK_16
;7RCK2 OVCENE F19 | oons CHECK_16 CHECK_16
L1_ERR[15:0] pReLe oo PO-LAERR g mORCK2 ek TDoLRO_LIDERRg B2 bvcens mF2_ bycens
- . STATUS[15:0] LlD_ERR[lSO] _ .MDRCLK 00 TDO STATﬁ .MDRCLK DO TDO STATE
STUCK_ERR[7:0BYF8 1 errissg) LIE_ERR[7:0/BYF8 b errpisa) STATUS[15:0] STATA[15:0] LSTATB[15:0]
-ﬁm' m B0l Lo, S T ATUS[15:0] S T ATUS[15:0]
B> SEL2 . i
L1 ERR[7:0] | QRST [ - .75RESL% SEL2 Raise w2 _p, Raise gBTDI |
SHIFT B——RST I&SELZ I&SELZ
e mSHET | st mRST ooy ST Lor
mSHFET | sher mSHET | sher
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CHECK_10 CHECK_10
FWOMEM[4:0] BUF5 FWAMEM[4:0] - FWAMEM[4:0] BUF5 FWCMEM[4:0] -
FW1MEM[4:0] UF5 FWAMEMI[9:5] e PVCENB FW5MEM[4:0] UF5 FWCMEM[9:5] e DVCENB
: : m DRCK2 o Tbo._TDO_FWMEM g . . mBREK2Z ek Do TDO_FWMEM_g
STATUS[9:0] STATUS[9:0]
g B0 @B, CHECK_10
SEL2 SEL2 FMEMAVAIL[4:0]
IiR ST SEL2 .7RST SEL2
RST B——RST DVCENB
mSHET | et @ SHIFT | o DRCLK D0l TDO_EMEMAVAL
WSTATUS[9:0]
CHECK_10 CHECK_10
FW2MEM[4:0] BUF5 FWBMEM[4:0] - FW6MEM[4:0] BUF5 FWDMEM[4:0] - BTDI  p,
SEL2
UF5 F14 _ bvcens UF5 FI6  hvcens .7RST SEL2
FW3MEM[4:0] FWBMEMI[9:5] DRCK2 FW7MEM[4:0] FWDMEM[9:5] DRCK2 RST
B———="5DRCLK 00 TDO_FWMEM E B——""%DRCLK 00 TDO_FWMEM E .7SHIFT
B2 SHET
STATUS[9:0] STATUS[9:0]
BTDI |, m B0 p
-%sm -%sm
RST B RST
mSHFT | e mSHET y sper
CHECK_10
FMEM_MIN[4:0]
FMEM_MIN[9:5] o8 PVCENB
S— mBORCKZ hpcik TDOL_TDO_FMEM_MiNg
STATUS[9:0]
BTDI
m DI
COMPMC5 BEL2 e o
FMEMAVAIL[4:0] RST
Al4:0] FD5CE B——RST
6T — FMEMAVAIL[4:0] EMEM_MIN[4:0] wmSHFT ) et
T NEWOFMEM_MIN
FMEM_MIN[4:0] RST ) ENOEMEM MIN |
mCLK
OR2
COMPMC5 g
FMEMAVAIL[9:5]
Al4:0] FD5CE
6T — EMEMAVAIL[9:5] FMEM_MIN[9:5]
T NEW1FMEM_MIN
FMEM_MIN[9:5] RST ) ENIFMEM MIN |
CLK
OR2 = c
(2}
&l
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A [ B C

[ D
8 Bit Instruction Register decode first 32 OpCodes (5 bits)
FDCE FDC
D4_16E F[15:0
SELL mBTD! b ol _@RAWT 5 o D7 [15:0]
mSHET | ) e
AND2 . ' ¢ CLR ¢ CLR
mCLR PY T
FDCE FDC
5 o|_@RAWE 5 o
I [ ] CE
— ¢ CLR ‘ © CLR
GND ‘ .
FDCE FDC
R o|_@RAWS 5 0
CE
¢ o * ¢ ar D4
L — o =
FDCE FDC
R ol _@RAW4 5 0 a0
. mol |
c PN c P2 |
CLR CLR D3
L — o =
FDCE FDC
R o|_@RAWS 5 0
CE
¢ CLR ‘ ¢ CLR
'—‘
EFBGH ® Foc
5 ol _@RAW2 5 o
[ ] CE
[ 2 c ® c
CLR CLR
.—1 ’—1 .% E D15 RF3
FDCE FDC _ _ _
o ol __gRAWL o o Glitch Protegtion for JR§DT function: must do NOOP after RESET!
¢ cE FD
aRFL DF1 D2F1
¢ CLR L d c CLR ° ¢ ° ¢ DF1 Fi-1 D Q i.
P S P — aCLK aCLK | v LK
FDCE FDC = ¢
° Q RANE ° Q RF31 = DF31 = D2F31 FD
CcE . B0 Q D Q W o o F31.
¢ ¢ aCLK aCLK
CLR CLR c c AND2 CLK
[ — . [ S
. UPDATE CLR . i
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STATUS[9:0]

STATUS9
STATUS8
STATUS7
STATUS6
STATUSS
STATUS4
STATUS3
STATUS2
STATUS1
STATUSO

] LSHFT > O NSHFT u
INV
DVCENB
CLKENA
SEL2

AND2

10-bit jTAG RegisteF Read out (on DVCENB)

STATUS9

STAT4

STAT2

iLKENA
OR:

o2 * @DRCLK |

STAT9 n

STATUS8 » RST

or2 iLKENA
AnD2 mORCLK |

STAT8 u

STATUS?

AND2

STATUS6

AND2

STATUSS

AND2

STATUS4

AND2

STATUS3

AND2

STATUS2

AND2

STATUS1

AND2

STATUSO

AND2

STATO

STAT?

iLKENA

R2
™ DRCLK c

Ol

STAT6

iLKENA CE

R2
= DRCLK c

Of

STATS

iLKENA

2
= DRCLK c

OR:

b Q STAT4.

iLKENA

2
= DRCLK c

OR:

STAT3
LKENA

2
™ DRCLK c

OR:

STAT2

iLKENA

R2
= DRCLK c

Ol

STAT1
LKENA

2
= DRCLK c

OR:

iLKENA

2
= DRCLK c

OR:

LKENA

AND2
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A [ B [ C I D
12-bit JTAG Register Read out (on DVCENB)
] FDCE
5 ol STAT7g
or2 iLKENA CE
AND2 mORCLK o
CLR
STATUS6 RST
STATUS11 e
FDCE
STATUS9
STATS,
STATUSS ) oH—>""m
STATUS7 o EKENA |
STATUS6 AND2 - DRCLK c
STATUSS CLR
STATUS4 STATUS5 m RST
STATUS3
STATUS2 FDCE
STATUS1 STATS
STATUSO I ° Q u
OR2 i CE
AND2 mDRCLK Lo
CLR
STATUS4 mRST
FDCE
o ol STAT4g
or2 iLKENA CE
AND2 mORCLK Lo
CLR
STATUS3 mRST
FDCE
STATUS11 b o STAT3g
STAT4
FDCE or2 LKENA CE
AND2 mORCLK Lo
b ol STATig oR
¥ STATUS2 m RST
oR2 LKENA CE
AND2 = DRCLK c FDCE
CLR
STATUS10 mRST o o | STAT2g
FDCE ORr2 MENA— ce
AND2 mORCLK
b o STATIg .
STAT11 ¥ STATUS1 m RST
or2 LKENA CE
AND2 = DRCLK c FDCE
CLR
STATUS9 mRsT b o STATLg
STAT2 LKENA
WS S0 NSHET gy FDCE AND2 °f% _ DRCLK CCE
INV 5 Q STAT9. ] CLR
DVCENE STATI0 i EEEMA | e STATUSO mRST
m. AND2 » DRCLK c FDCE
CLR
AND2 STATUS8 mRST o Q
FDCE o2 DRCLLKKENA N
AND2
| R
b o STATeg ¢ ar
¥ mRST
or2 LKENA CE
AND2 B DRCLK c STATO
CLR
mRST TDO
LKENA
AND2
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16-bit jTAG RegisteF Read out (on DVCENB)

STATUS?

STATUS[15:0] EDCE
STATUS15 5 ol STAT7G
FDCE o2 iLKENA CE
AND2 mDRCLK
5 STATY, R
i EENA [ STATUS6 LS —
AND2 = DRCLK c FDCE
STATUS9 CLR STATE
STATUSS STATUS14 mRsT b o —=1ATog
STATUS7 FDCE o EENA e
STATUS6 AND2 DRCLK c
STATUS5 o STATL, = CLR
STATUS4 STAT15 LKENA | o STATUSS mRsT
STATUS3 OR2
DRCLK
STATUS2 oz L G FDCE
STATUSL STATUS13 RST o o[ STATSg
STATUSO ] KEnA
FDCE o WLENA e
AND2 mDRCLK o
b STATY, R
STAT14 = [PV - STATUS4 mRST
AND2 = DRCLK c FDCE
CLR
STATUS12 mRST o o STATAg
FDCE oR? DRCLLKKENA N
AND2
B——)c
o STAT1 R
STAT13 LKENA STATUS3 mRST
OR2 CE
AND2 B DRCLK c FDCE
CLR
STATUSLL @ RST o ol STATSg
FDCE STAT4 o LKENA CE
AND2 mDRCLK
5 STATL, R
STAT12 o BLKENA cE STATUS2 ™ RST
AND2 = DRCLK c FDCE
CLR
STATUS10 gRST  — b o STAT2g
FDCE oz iLKENA CE
AND2 mDORCLK o
5 STATY, R
STAT11 o BLKENA cE STATUS1 = RST
AND2 = DRCLK c FDCE
CLR
STATUS9 mRST o o STATLg
STAT2 LKENA
CE
WS P NeHET g FDCE AnD2 % @DRCLK |
INV 5 STAT9. CLR
DVCENE o STATI0 i EEEMA | e STATUSO ) R —
:;D—. AND2 m DRCLK c FDCE
CLR
AND2 STATUS8 mRST b Q
FDCE orz iLKENA CE
AND2 DRCLK
B———)c
o | STAT8g cR
o pELKENA ce = RST
AND2 B DRCLK c STATO
CLR
mRST TDO
LKENA
AND2
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STATUS[23:0]

24-bit jTAG RegisteF Read out (on

DVCENB)

STATUS?

STATUS23
STATUS22 DVCENB FDCE
STATUS21 [ STATUSY o g LsheT Dow. CLKENA
STATUS20f|_STATUS8 W SEL2 STATUS15 b o —STAT/g
TATUS?
STATUS1S gTAngﬁ ez FDCE OR2 MU ce
STATUS18 AND2 DRCLK c
STATUS17 | STATUSS 5 STATL B
STATUS16 gﬂggg FDCE STAT16 T . STATUS6 m RST
STATUS15 OR2
STATUS14 [} STATUS2 b o —STAT23g AND2 mDORCLK FDCE
STATUS13 STATUS1 CLKENA CLR STATS
or: W CE STATUS14 RST D Q—=""u
STATUS12 | _STATUSO [ L
AND2 ™ DRCLK c FDCE LKENA
F CE
RST °r AND2 %2 DRCLK .
STATUS22 [ I 5 STATY, B———c
EDCE STAT15 LKENA cE STATUSS = RST
; " mORCK FDCE
o ° STAT2. CLR STATS,
o pELKENA cE STATUS13 » RST D o —=>"1
AND2 = DRCLK c FDCE o EEKENA |
CLR AND2 DRCLK c
STATUS21 RST b STAT1Z B .
= FDCE STAT14 = [PV - STATUS4 mRST
AND2 DRCLK
o o STAT21g LSS FDCE
o MKENA | e STATUS12 mRST o o STATAg
AND2 = DRCLK c e EDCE o ELKENA ce
STATUS20 RST STATL AND2 .% c
.—‘ D 4& CLR
FDCE STAT13 wena | STATUS3 mRST
OR2
5 Q STATZ% AND2 B DRCLK c FDCE
STAT21 CLR
ora HENA_— ce STATUS11 mRST b o[ —STATSy
AND2 .% c FDCE STAT4 LKENA | o
STATUS19 RST il AT AND2 °F g DRCLK .
D H CLR
FDCE STAT12 LKENA STATUS2 ™ RST
STAT1 ore M e
D o STATiG9y AND2 m DRCLK c FDCE
STAT20 LKENA cE CLR STAT?
s OR2  LpliK . STATUS10 .RST_[ D Q—=>2"“‘y
. iLKENA
STATUS18 RST or FDCE % _pROLK |
pre ] AND2 mDRCLK |
EDCE 5 STATY, L,
STAT11 STATUS1 RST
STAT18g oz MENA ) ce e
° ¢ Aoz mORCK 4o FDCE
o RLKENA cE CLR STAT1
AND2 = DRCLK c STATUS9 = RST D —=2""-m
STATUS17 RST oR EDCE STAT2 = LKENA | o
FDCE STATS AND2 m DRCLK .
D =22 "y CLR
STAT10 pLENA STATUSO mRST
° Q STATL AND2 or2 DRCLK N FDCE
iLKENA B——)c
OR2 CE CLR
AND2 m 2RELK c STATUS8 mRST o Q
CLR
STATUS16 RST FDCE i DR%LLK;L ce
FDCE STATS Anez B———c
D =" CLR
b ° STATJ.% o pELKENA CE = RST
o PENA cE AND2 » DRCLK c STATO
AND2 = DRCLK c RST CLR 0
CLR . LKENA
mRST
AND2
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STATUS[31:0] STATUS15 STATUS?
FDCE FDCE
STATUS23
FDCE o STAT1g R ol STAT7g
or2 iLKENA CE or2 iLKENA CE
b Q STATZi AND2 B DRCLK c AND2 B DRCLK c
CLR CLR
ore WMo STATUS14 RST STATUS6 RST
AND2 mDRCLK | ] LA —
CLR FDCE FDCE
m STATUS22 [FRAS | —— ) STAT1g . ol __sTATER
NSHFT FDCE STAT15 LKENA ce STAT7 LKENA ce
OR2 OR2
b Q STATZi AND2 = DRCLK c AND2 = DRCLK c
STAT23 LKENA CLR CLR
oR2 ce STATUS13 RST STATUS5 RST
AND2 mDRCLK | o LA —
CLR FDCE FDCE
STATUS21 RST
.—‘FDCE o STAT1Z o ol STATSg
STAT14 RELKENA BELKENA
OR2 - CE OR2 CE
o Q STATZE AND2 = DRCLK c AND2 = DRCLK c
CLR CLR
OR2 WHEA ) ce STATUS12 RST STATUS4 RST
AND2 mDRCLK | e RS T
LR FDCE FDCE
STATUS20 mRST STAT1. STAT4
staTuso @ ™ NSHET EDCE ° a ° R —
STATUSS STAT13 o LKENA cE STATS o LKENA cE
STATUST g 5 ol STAT2g AND2 m DRCLK R AND2 m DRCLK c
STATUS6 LKENA CLR CLR
STATUS5 OR2 WUENA ) ce STATUS11 mRST STATUS3 mRST
STATUS4 AND2 DRCLK c
STATUS3 = cR FDCE FDCE
STATUS2 STATUS19 [t L E— o STATLY R ol STATS
STATUS1 u
STATUSO ] FDCE STAT12 o PELKENA cE o pELKENA cE
b 0 STATli AND2 = DRCLK c AND2 = DRCLK c
CLR CLR
ore WMo STATUS10 m RST STATUS2 m RST
AND2 = DRCLK c
CLR FDCE FDCE
STATUS18 RST
.—‘FDCE 5 STAT1g o ol STAT2g
STAT11 o pELKENA cE o pLKENA cE
b Q STATIE AND2 = DRCLK c AND2 = DRCLK c
CLR CLR
ore  BHEA—ce STATUS9 RST STATUSL RST
AND2 mDRCLK | o LA —
CLR FDCE FDCE
STATUS17 RST
ghRST ] o STATOg o ol STAT1g
FDCE STAT10 LKENA ce STAT2 LKENA ce
5 ol__sTATIg ANDZ % g DRCLK . AND2 % @DRCLK .
STAT18 CLR CLR
oR? LKENA ) e STATUSS RST STATUSO RST
AND2 mDRCLK | o mRST T
cLR FDCE FDCE
STATUS16 RST
.—‘FDCE o STATEg R o
i KENA iLKENA
OR2 - CE OR2 CE
o Q STATlE AND2 = DRCLK c AND2 = DRCLK c
CLR CLR
OR2 BENA— ce RST RST
AND2 mDRCLK | e
R STATO
mgRST
TDO
- LKENA
WISEL [ g Check Status LOGIC (F3), shift test (FZ) e
AND2 NV
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STATUS31

ELKENA
OR2 CE
AND2 = DRCLK c

STATSﬁ

STATUS30 = RST

STAT31 LKENA

OR;

AND2 2 = DRCLK c

STATBE

STATUS29 = RST

STAT30

iLKENA
OR;

AND2 2 = DRCLK c

STAT2i

STATUS28 ™ RST

STAT29 . RLKENA cE

AND2 Rz = DRCLK c

STAT2i

STATUS27 = RST

STAT28 LKENA

AND2 o2 = DRCLK c

STATZi

STATUS26 = RST

STAT27

ELKENA
OR2
AND2 = DRCLK c

STATZE

STATUS25 ™ RST

STAT26 LKENA
OR!

AND2 z = DRCLK c

STAT2i

STATUS24 ™ RST

STAT25 LKENA
o WEENA e

AND2 Rz = DRCLK c

STAT2ﬁ
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FOK LED

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

DAV LED

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

SOP3

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

= RST oros1  CLR_DVLE
FOK
RST

& XILINX  9re

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

RLOC=X0Y0

FMAP

Dl.

RLOC=X0Y0

D2.

RLOC=X0Y1

FMAP

D3.

RLOC=X0Y1

y &4
& NXILINX

Title: VIRTEX Family D2_4E_rpm Macro

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

Date: 11th November 2003
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A[4:0]

D4 _16E

DO
D1
D2
D3
D4

D5

D4_16E

A0
Al
A2

A3

DO
D1
D2
D3
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