SN000000000000000000000000000000000000060000000000000000000000000000000000000090900000060606000000000000000000000000600000000000000000000000000000000000000000000000000°>
£ =~ . . -2- . )
s In5Ctrl (file 0ddu_in) 1-3-2007_14:28
S, = ; )
: CMS CSC DDU5, Input Control FPGAs, DEU25A02 Version 255
3 . -to- =
- Process Rocket I/0 Data from DMB, format output to DD HEEG¢2*32 bitIFiber Memor)?]diagnosltcic (F30,31)%=
= v22: replace F_OK with LFOK for InUnits}=
C — C X
= . r2, use FDP for LFOK; r3, use FOK to control GT PwrDn{3
—=this DDU: ; ; o
:§ RXER words are skipped, FILLER added as needed v23, RXErr sets_ SingleWarn, but LRxErr goes on Stat11, Lfilled on Stat3(_), LDLLerron STAT3
=3 - Use code "C" with FILL flag set (b34 & b16) v24: Tune RdBusy logic, extend RHL to 1200ns; r2: add Search/Free Errordetection to FMM & L1m2b#E
- -- could use code "8" instead... r3: add REN-while-StackMT error to FMM & L1m2b7; r4: new LA signals on 2H3
E§ - Should we Reset RxErr Monitor? How? r5: try OEF_F/REN_F fix in RACtrl.9, allows Fiber/NextMem bookeeping when FIFO Empty at EO[
= ré: add mode 8-F options for LAs & LEDs; r7: add RStEOE to OEM_fctrl counter, bring BadFW to LOMA%
- v25: RdCtrl.9 disable LnxtFIFO until NextFiber+6, prevents Previous fiber moving Current Read pointefr-
§§ PART=XC2VP20-6-FG676 r2: Now SCAovfl (DMBerr) does Not set SingleError at InFPGA
= AVOID=Y21, E23, C22, E21 =)
- (INIT, BUSY, WRITE, CS) NONTRL _ =
= NC_XCV400_FG676=B13, AF13 All /O is 3.3V Mode 1 Switch Block s
= NC_XCVA400E_FG676=D13, Y13 IS 5. 1: Mode Bit 0 s
= 2: Mode Bit 1 S
C - C X
= PROM=2*XC18V04-VQ44 (PARALLEL) 3: Mode Bit 2 s
- DDU5in\In5Ctrl\in5ctrl 4: Mode Bit 3 S
3 . )
:§ * af _clb_5x31rpm has Core EDN file ; gﬁt Fag?r—pl\‘_lj_'g(gata pLiS\Sthrgl;gc?A . LED §3
2 ) - ~ =
= PROGRAM takes < 55ms ow onEAS version on LEDS =
e, S
= VME Broadcast Addresses: s
= 24=0SU-TCB "Test Control Board" =
< 25=DMB To Do: s
:. = - i 00 .:
o 26=TMB ELECTRONICS LAB COUTARE LN DX (OB 240 4o =
:: 27_BOth DM B and TM B — use DDU-DMB fiber to STOP DMB on FULL, check ::
:§ 28:DDU PHYSICS DEPARTM ENT — Watch for TRG buff overflows §:
:3 22=DCC THE OHIO STATE UNIVERSITY - No logic for TXEN, TXDIN, PAEO/1, Mode5/4...0K. :;
:: — Add InUnit Check for DMB Timeouts & set FMM Err
S PromlID: 05026093h 174 WEST 18TH AVE _ :
S FPGAid: 31266093h COLUMBUS OHIO 43210 Special gga[tupwcérder: s
:. elease .:
:s . DDU WordCount f64-bit words) for "No Data" event; 0x006. 3) Release DLL §3
k3 DDU Format Since DDUctrl v15: DDU WordCount for one DMB (only one CFEB): 0D2h = 210 dec, 1680 Bytes 5) En. Outputs ')
S HL G TINRONKIKING R, fTR/R™ T-2: 0x/B00BTEERE/8000/8000 D TR OME i T oL EE (LDt 19Eh = 18 doc 3280 BYies 6) DONE S
S H2: 0880766 T Booo/BIEIE T-1: 0x/S888 8885150 QQTbBEE” DBU WG, 3 BMB with 2 CFEB (NCFER=4): 326h - 814 dec, o512 Bytes S
S e P Usocel 2y 2 IEEMY™ TR: 0X/A2MWW AV WWIRRRRIDUMK™ DDU_wordCount = (6 + 25" INIS"nCEEB + 2nDMB) < 30070, 240260 BYtes . ¢~ <umed =
O8I0V DTN COI000000000000000000000000000000000000000000000000000000000000000000000000090000000000000000000006000000000000005000000000000000080060000000000000000000055

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 %nCFEleZ}: 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




Later use FRDY ]lqgic to determine when InUnit is killed; allow real—time Kills (untﬂ‘Reset) in case of Errors/Glitches?

A B [ . c
. . . : Fiber0=GT9 2 | FoBUSY . . . .
! ¢} ow t e OK. rwomempso N
Mask DMBs with critical error until they're Reset¥or now just use LFOK. guugig frr= g gir oo ® Single error, insignificant unless repeated
FroN e PR o--—>Not useful, comes 3 words too late to stop data LI FEERON— o ol B g SPWD_ERROR
m¥_ L Page 3" oene W Tiedto GND. Addj 2Ry ropnp
- . S5 - =71 RXPO FO-SYNC o
PAFOIN = PAFO >Rea| PAF @N 7 ‘ — IN_FPGAID [~sess FPGAJD. ! IPAD oo RXP Ezggim. DMB status checks. E SINGLE WARNING -
IBUF, TBUF IPAD XN TXPO
| [ eaowo - PAEOIN %UF HALFOWARN - IFD16 33 mLroKe Lo ™ E gSET_NO_FIBER | <<---Remove?
HFAOIN NEAR_FULLOWARN [~ FAF4 Page 16 IPAD16 , =) NNEREE ——NONE_FREE N FopaTi70] OR4
[ aorry >0 "3/4 Full" g ® RDCTRL WMD““] TXDATILS:0) } DO[L7:0 —— . b S bit in SLIN
IBUF_INV _ ’
—— ENDEVT ENDEVT Srias Qs N LR _RXDVO IS garpage! Set error bit In K...
DONE_DATA LTR FLAG RXERRO
DODATA DONE_DATA ! LREN[30] CLK ENDTIMEOUTQ.  ry eyt RX-ERROR >_ DMBERR Currently DMBERR Reset at BOE
FFO D Q m. DODATA OEF_F[3:0]—— I — L Pe FIFO_FULLO MEM_ERROR FF_FO B 1
OE_HDR - L1 _ERR[3:0] FIFO_FULL WEN_FO
- RST LREN OE_HDR L1ERRORS[3:0}— mmm— mPOARY o A LWEN— EXT FO By 1A ERROR
RST_LREN ol HDERRISOI NEWOMEM[4:0] ) NEXT_ENE FRDV([3:.0] FILLERO SINGLEERROR
.L c LNOT_NO_DAT, LNOT_NO_DATA LID_ERR[3:0 LIE_ERR[3:0] I\ =V MEM[4:0] WRNEXTWRNEXT, ’_:O B. u
o LGOODLW X\ | GOODLW ~ LIE_ERR[3:0]— NEWENBO sl B FILLERL
@ FFLOCLR LNEXT FIBER 4« 2o= F e LoMB ERR 3‘0 DMB. ERR[3:0] .m:;v—m RMEM[“-‘)TREQO MLIERR[3:0] “AND2 o oR3
— | :0— — B A -
B H0 EMpTy S|-MOREDATA R G aeiteen) mEREE her MEMRE] W FlsoksyNe set Required!!! Tell FMM...
MULTOLLA ERR S IFO_EMPTY EVT_CNTES0 e LS ReLEase— RELBASE CRITICAL_DATA_ERROR
GOLDDAT MULT_LIA ERR NRDY_F[3:0} — Summmm— RST  hor O ovemieo m—— fone MULTI_XMIT
DOPW-1 GOLDDAT | STARTIME ERR[3:0] RDCTRLORD RDY STAGIT 0] g O-DIAGL15:0] ERR
IPADS UFS 3 EUsy —DOFw+1 STARTIME ERR[S:Ok e ENDEVT B MEvoavAlL0] BUFS statapo mSTUCK-DAT
MODEIN[J:ﬁ RBDE[:0 B —=<BUSY ENDWAIT_ERR[3:0}———— IFD4 . . TIMEOUT
¥ [ START ENDBUSY_ERR[3:0] IPAD4PU \ INV4 : CRITICALERROR
117:0] B —<START ; TXEN[3:0 TX_ENI3:
bUSH ENDBUSY_ERR[3:0}— M— [3:0] = NONE_FREEQ STATAS FIBER_ERR
wooes g WS ONEw L1a oy ST >0 y -
WUAFAKE N N EAKE STUCK ERR[3:OW Q[3:0] NO LIVE FIBERO <BUF  sratas - MEM ERROR
wowosss - N | K g MEM _ERROR |
‘ \PADIPD L1AIN {%U; L1A L1A XMIT_ERRORS[S;:OM] cLK e Pa e 7 RDCTRLORDY BUF  sratA7 u MULTOL1A ERR
IBUF i _ - | MEM_CTRL . BUF L
"l1arst”[ waoeo IN_EV_RST ’}u; EVCNTRST EVCNTRST MXMIT—ERRB‘O'—_FERR[a:o] EWMEM 0] NEWOMEM[4:0] .M
MEMOERROR FERR[3:0]— —— MEMREQ_F[3:0] OR8
N BCo [wees BCO B———————MEM_ERR . MLIERR[3:0] T NEWENB[3:0)
P PlLLeRo ML1ERR[3:0]—mm— MUX4_55 Tell TTS to slow down...
“bcOout” NO_LIVE FIBERO o | --ED LFOK3:0}— mm——— OLDOMEM[4:0] Lo FAF4
| REN TOGGLE ESEII\_]I\'?E)_(;:(I;ET_EERLSFOE REN[3:0 LFOE_REN[3:0] 10BUS[4:0] OLDCTRL([LO] — L1AOAF
3 0 —
@ - o
2 HOLD_LOW SPWDOERROR - 11BUS[40] OLDCTRLL
ol FPGA_'ECRlTlclffvéi?EARTEgE CRITICAL DATAOERROE.h 12BUS[4:0] RELEASE[3:0] MARK] MARKO oy NEARFULL
IPAD4PU IBUF4 LXMIT, _MUL'l'l_ERF—.MULTI XMITOERR _ggf} 13BUS[4:0] RELEASE_F(3:0] FREE—.GET 0] FREEQ
KILL[3:0 ' - “Err_FIBEROERR o i _F3:
&l —— KILL_F[3:0] PR R T IMEOUTD E W OETRE——cTRLo WEREORR oo O FREE F30)
| | _ _F[3:
P iFok30] IBUF4 | g T LiAoeRROR g et S SEARCHOERR DL, /' FREE Fl o — SINGLE WARNING o
;ROMEM[40] FOK[3:0] Lllf‘l—AEFf:E L1AOFF FF_F8gh EN o Y ‘;St NONE_FREEO gt **.SINGLE ERROR SOMETHING BAD
: FE L oM —
FDCE E— FRVEM[4:0] L1A AR LAOAF “Bue [ FAF2 gt aRST L ool #%=CRITICAL_ERROR) n
FF1 FFOF11 WRNEXT_F[3:0] L1A mT-L1AOMT NRDY8 g “'8UF OFDDR36C T y
_! - \_| @
[l - —_—
.—t; o FEFll o —— WRNEXT_F[3:0] pourisss B D ope5:0] oo DOUT[17:0] OP:‘{;E}lS CornerO FIFO 0O (FAD—O/OOOO) &1 - Slowl2: trv Fast6 &
| |N[35:0] ’ p— Qu70] — FODAT[17:0] MEM UNIT RDAT[35:0] EDP 1 owl2: try Fast6 to
CLK - — - RST ~
[TECEA— e WEO - - : — add ~.1ns dela;
¢ e mMEMPTYO o oy LOWEPW Page 23| 35-18 out first (falling edge) PIORTEOr [Tl OUTs o e = , y
m FRIOCLR ] EMPTY_M[31.0] _ Lsca_ovri—DMBOERTg 17-0 out next (rising edge) m—ionre) ey vog gOWED e [owo R ¢
| EMPTY_M[31:0] STARTOTIMEOUT RST E— F2DIN[170] A0 — R ° 10B=TRUE ~_ OBUF
EVENTOHAD DATA START_TIMEOU H B F3DAT[17:0] L 18 =TRUE
= ABADOFW EVENTﬁHADﬁDeTD TIMEOUT ENDTIMEOUTO W-EN — F3DIN[17:0] Page 9 MOADL || 2 Lk .
B———<BAD_FW » STUCKODAT g2h . \VEN[3:0] 18 OWENO
— Al NEXT_F[3:0]
.PAFO == —=c HSTUCK_DATA REN_F[3:0] RemOVE?"'>>. MODE6 m—[ ) FNEXT[3:0] “S
DLLerr, RxErrorO, EXT_FIFO_PAF REN F[310_ INFAKELL EN [ EAKE L1 EN ) LATAC g —:—ASF 0 0 3:0) '8 ol
SpwdOError B exT FIFO FULL-NL OE_M[31:0] [ taoieo o NEWOMEM(4:0] B e puLLps0) e— TNM=OUTDAT
SINGOWARN|_ - OE_M[31:0 — "INPUT3/7" OR2 N \SF_ADR([4:0] FIFO_AF[30]
C-CODE-STAT[15:0] @R 2PWARN G NGLE WARN DMBDAV([3:0] FIFO_AF[3:0|— I—
_ WARN pvpavizo} —mmmmms  sets INFIFO PAF thresh to N—7: mOEM0 . e end wesr FDP. 1
e HDR1TR[29:22] RENRENO g 8 7 “'FSELO 0 OPAD CLK [P-EN SWITCH_NOW— OWEL PRE ”
: DATA_RDY DATA_RDY § SR OBUF ESELQ 1 py .FciK\,LK AT:FULL— B
CLK40 NOT RDY NOT_RDY 3 wenos OB 2 7PLD0 RST FCK REG_EN REG ENO.
== >CLK40 OEFOK OEFOK s e ORUE OPAD pco BT CLK ~\ ¢
B Boik LFIFODONg LFIFODONE g 8 X OSENO oPAD 0
[ IN_RDY RDCTRLORDYG 8 TP 7 sto o0PAD RST 10 vME™ T BRsTT0 viE o |
g | ewery voig BT Rst RST_COMPLETH RSTOCOMPL rex W:WF\WOBUZLK U0 “oeur "INPUT2/6"
> - - i
NGN-ITAG-RESET VR e FpoNg.FDONE = ™ > > oPAD
THE OHIO STATE UNIVERSITY "™ Input Control RGO [roset D785D
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic bATE ) FICE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 1-3-2007_14:25 INCNTRL .1




A I B I c I D

DCM oo LIRS LLRST g syncrst RXERR[7:0]
oo CLKINAO {> CKINGD | o o CK40 D CLK4O g [ oo SOTEST |%v SOFT RST OFTST
1BUFC CLKA0 |\ ced— BuFe — 1BOF_INV iV
BUF6 JTAG Reset is like SyncRst = - RXERRORO
F[5:0]-SYNC F[5:0]FULL — o= e ARST is like SoftRst
FPGA_ID ™ SlowClk = CLK40/16 = 2.5 MHz
otk —— JTAG
LFOK_F[7:0]
FEFULL okt — .
co _SLCK [ SLOWCLK g LFOKI7:0] Page26
L 6ure BUF6 FERR[7:0] b
e — LFOK[5:0] LFOK_F[5:0] XMIT_ERRORS[7:0] NEARFULL LDOBL
Frovne S A FF_FO h o - DIBUF u
SOMETHING_BA LDOBO
FPGA_ID DCMEN LOCK1 || l
| reoe——""—10  FERR[50] BUF6 FERR_F[5:0] L1_ERRI[7:0] FE 2 h LDOB6 BUF
AND2B1
] LID_ERR[7:0] Fo_DIAG[15:0] FF_F2 MEMOERRO
I Eeali LIE_ERR[7:0] FODIAG[15:0 FF_F3 G 0 Overfl
-_| : F1_DIAG[15:0] MemErr==InFPGA FIF verflow Errol
SRACE_RPM S DMB_ERR[7.0] FIDIACHSOpmm— gl LACFF h MEM_ERROR™  LD0BS g
8 }7 s Q0 — —p rax F2DIAG[15:0 h °r8 BUF
F3_DIAG[15:0]
¥ RXERR[7:0]  F3DIAG[15:0
SOFT RST SOP4B1 !
SOFT RST | Qt— CLK_FEEDBACK=""1X"" LFOK7 LFOK F7 STARTIME_ERR[7:0] FF_F4
CKINd0 DCMEN DCMEN CLKDV_DIVIDE=16.0 FPGA_ID - ' FF_F5
= Car @ v Ry 2og A ENDWAIT_ERR[7:0]
] _ CLKOUT PHASE_SHIFT=""NONE"" FPGA_ID AND2B1 ENDBUSYiERR 0 FFF6 MEM1ERROR|
61— Rt oneiRaov2 D R N Y MODE= O -ERR[7:0] w7 A L
- DLL_FREQUENCY_MODE=""LO'
“MODE=""NONE"™ FERR_F6 ; NONE_FREEO t cc._\ai ;
DS MODESNONE™ e STUCK_ERR[7:0] L1AIFF - NONE FREEO T < wait for Overwrite
PHASE_SHIFT=0 NRDY[9:0] ORS5 FF_F1
EZ /éiggz:\g\ﬁllzﬂg&% FAF[5:0] = NONE ng1 <<---Wait for Overwrite
CLKIN_DIVIDE_B’ “FALSE™ SOP4B1
LDIVIDE_BY. FERR7 ) .
cxaop T DeM LN PerioD-0 FPGA ID S FROLLLLO) ccioce G ResetHold: Long & Short
wes = BREF L co | -CKEO CLK FPGA 1D AND2B1 FMEMAVAIL[4:0] Pag RHLI9:0] ) \xpetav=20ns RHL5
“-1BUFGDS BUFG . = RHL6 = >|NVO
CK80N T WK D e curog— STAT[31:0] FMEMAVAlL[9.5]FWO'\/IEIVI i FwoMEM[40] mRPL_| ce o RAL
— s cukisg— P STATUS[31:0] FWlMEMLlO FWIMEM(4:0] mCEK e Tc MAXDELAY=2.0N5 -
cuar— ; : o CB2CE niftf*RST+400ns é32*12 5ns
DMBWARN(7:0, Rl Sl
ooy K160 FCK coran F[7:0]FULL (70l FW2MEMI[4:0 Rol REOC ORIGINCXEow 106 HL=600ns DMB Fiber lag?
LocKL oeKL BUFG FFF7 DMBFULL[7:0] pwaMEM[4:0 @— +600ns TTC Fiber lag?
= >OINV ™ cuaxisd— w. WAMEM0 ol =1200ns=96*12.5ns
ckov— EVT_CNT[23:0] : RHAS —
EVT_ONT[230] FwsMEM[40 mRHS [ ceo|— RHS=RST+37.5ns
JE— o . : CLK R c|_RHS RHS
m DVERy | EVTICNT[23:0] FweMEM[4:0 = D ? u
2 T Locke B IDMB_WARNO FW7MEM[4:0 . RST =t "
&lf—— wr Locker—=OCKZ o9 —Z>*—I Oy M[31:0] R — siow
S — P EMPTY_M([31.0pmum—m—m— mNO_LIVE FIBERO {> AETOUTO o ]
— eomcoee :%M. WI EMPTY_MI[63:32 mO_LIVE FIBER1 {>°B“F ACTOUTL o |
— = FPGA_ID C-CODE-STAT[15:0] - QBUF
N oL SYNG ORe_BUS ——C.CODE-STAT[15:0] Add LoadConst & BUSY logic for DMB/TMB/etc. later....
—p psaK PSDONE—— s IDMB_FULO 1DMB_FULLQ ;
L] TAG EN
FDC 1 ) > %VO W g nooe ey <<--Why JTAG_EN needed? SR4CE_RPM m/DVB_FULLO DOBUF'D""B FULO opan |
o DLL LO%Kl FI7:4]-SYNC ORH I 9 }7 sul ol— @OMB FULLL e TBMB FULL orAD ‘
3 }7 b Q 5 DLL ERROR L oA IDMB_FUL1 TDMB_FULL. CLK40 S L Soor
i VT - = Soetta w B o u
 DIVIDE=:— B >CcLK LOCK2
LOCK1 CLKFX_MULTIPLY= OR4_BUS PWR-ON-RST ™ CE @l
= e ar R 770 InCtrl_F[7:0] NJR CLK PWR.ON-RST PWR-ON-RST
DLLERR RS DLL FREQUENG 8: RACtrl0” SOFT_RST e 'R B pe @ N u
= MODE="NONE : L1 RST RST CLR
EDC 1 DOTY CveLE o 9: RdCtrll o1 BUF8 o O B2l SyNC RST RsTHR o APV GRID-GRID
— —__ PHASE SHIFT=0 10: ExtFIFO 0 NEXT_F[7:0] STATB(7:0] RHL - DIAGU‘ig'O RLOC_ORIGIN=X87Y220
D DLL_gmﬂT;C%@tSE H 11: ExtFIFO 1 UF8 . RHL FADIAG[15:0 =) g RDCTRLORDY |
Q < AF List ' 8 STATA[15:0] .
CLKIN_ DIVIDE BY_2="FALSE WEN_F[7:0] STATBIS ]l F5_DIAG15:0] RDCTRLIRDY N_CTRL_RDY [~ue==RDYOUT,
DESKEW_ADJUST=""SYSTEM_SYNCHRONOUS™" 0 Memctﬂo STATA[lS‘O] F5D|AG[15‘0 = [ ] %UF OPAD
LOCK2 CLKIN_PERIOD=0.0 . . . . § LOCK1
Bk e . 1: MemCtrl1l STATB[15:0] . | F6 DIAGII50] [TILCE S -,
DLLERR RS NRDY (Empty) List 2: RACtrl0 reLeaserz.0] BUF8starcrrop STaTcrsel | el FODIAGLLS:0mm Y m LOCK?
R 7-0¢ InCtrl FE730|L 3: RdCtrl1 UF8 | W STATC[15:0]  F7DIAG[15:0mm : NANDS
8: RACtrlO L1A FIFO 4: ExtFIFO 0 FREE_F[7:0] STATC[15:8]
9: RdCtrl1 L1A FIFO 5: ExtFIFO 1
[TITLE BY PARENT PAGE IPROJECT
THE OHIO STATE UNIVERSITY Input Control JRG 1 D785D
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic pATE FILE PAGE
; 11-20-2006_17:24 INCNTRL 2 2A
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics — :




D
C
: _ =0/1010)
“FiberL =GT7 —— 0 FIFO 3 (FAD=0/0011) Corner0 FIFO 6 (FAD=0/0110) Corner0 FIFO 10 ur(\1||:TADRDAT[ss-o]
] IN_UNIT e Corner FODAT[17:0] MEM_UNIT | RDAT[35:0] ALl FUD|N[1'V|7§]M_ DOUT(35:0}— I—
: 8 — : | : :
e =vii0) IN_UNIT | F_OK1 FODAT[17:0] MEM_UNIT RDAT[35:0] . FODIN[170] T DOUT[350 FIDATITO) evpry M_EMPTYQ
RHL RHL FIBER_OI FIWARN I F0DIN[17:0] DOUT([35:0 M EMPTYO FIDAT[17:0] empry M_EMPTYO . DIN[17:0] :(=EMPTY M1
RHS WARN FIDAT[17:0] EMPTY I 1DIN[17:0] EMPTY_M6 F2DAT[17:0] MT_OUT—=i5ABTa0] -
B——Fs Page 3 F1-SYNC I 10/N[17:0] EMPTY M3 F2DAT[17:0] MTOUT=Ceomor @ . 20IN[170] FADIA0 2
RXPL [0 s ol F2DATIL7:0) MT_oUT= oo, M S 2DIN[17:0] FAD[A:0] 2 F3DAT[L7:0] e
RXN1 ERROR———_ "l I ~2DIN[17:0] FAD[4:0) s F3DAT[17:0] 2 . F3DIN[17:0] M10AD 8
RXN F3DAT[17:0] 2 I -3DIN([17:0] 3 WEN_F[3:0] M10ADZ | |
LFOK1 A - 3DIN[17:0] WEN_F[3:0] Q N F\VEN[3:0] K]
[ XN WEN_F[3:0] 8 N F\VEN[3:0] 8 NEXT_F[3:0] M10ADY <
NONE_FREEQ Tl NONE_FREE _3017|:WEN[3-D] Page 9 :g NEXT F[3:0] : I8 = FNEXT[3:0] M10AD4 | g
TXDAT[15: g NEXT_F[3: | = FNEXT[3:0 m; K
[ IN[150] DO[17:0 _FL FNEXT[3:0] | g ——— E . 1% (0] oL sop e
TX_EN1 v - 55! !: ! ' A\ SF[L:0 | : : FIFO_F :
— TXEN LRXD I A\SF[1:0] FIFO_FULL[3:0] NEwOR [1:0] FIFO_FULL[30 WAS}{ADRM:W FIFO_AF[3.0]
ENDTIMEOUTG oy RX-ERROR B sk Aoy O-FU o) S— m— 0RO RO A ot FIFO_AF[30
I {/SF  AF[3:  AF[3:
FIFO FULLL oo pyp g MEM-ERRO: WEN F1 FIFO_AF[3:0 OE_MS | _ 2Ero NEAR_ENO—
R e L e NEXT_F1 OEMS |, NEAR_END— RENOL o NEAR_ENG— .WRD;N SWITCH_NOW—
. NEXT_ENg RENO - -TRDf SWITCH_NOW— m K ik AT FULL—
NEWOMEM([4:0] WRNEXT_F1 B——""RD_EN SWITCH NOW— C oLk FCK i
EE——I\VMEM[40]  WRNEXT— ==L CLK . | Rt AT_FULL— mFCK Lo N
FROMEM[4:0] B~ CLK AT_FULL— FCK Fek RST REG_E!
mNEWENBL Ly eng RMEM4:0 mFCK ek iy I TS : REG_EN— LS
mRENEL Loy wemred MEMREQL RST |osr - B———RsT
BREF = —
REF80 RELEASE1 - )
moe [0, e SRR 2 (FAD=0/0010 Corner0 FIFO 5 (FAD=0/0101) Corner0 FIFO 9 (FAD=0/1001
RST RST oy OLDMEM[40 - Cornero FI FO - . MEM UNIT RDAT[35:0] FODAT[17:0] MEM_UElJ\éllJ: 50 RDAT[35:0]
DIAGITS.0] i ACLL5:01 : MEM UNIT RDAT[35:0] FODAT([17:0] ~ DOUT[350) S 0DIN[17:0] (350} s—
RDCTRLORD ] FODAT[17:0] _ NN FODIN[17:0]  DOUT; FIDAT[17:0] empry ML
ENDEVTE : = T —fODINLT0] - DOUTISSOF " INE_—-— FIDAT[17:0] empry M_EMPTYO — 1DIN]17:0] TEMPTY M9
= o _Fiber2 = GT6 2 | F2BUSY FIDAT[17:0) ) empry-! — 1 DIN[17:0] [EPTY Ms g F2DAT[L7:0] mMT_out SN
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rsT _ FDI16PE _REN[3:0] LD4B[7:4] FD16CE  TMEOUT s statefip ’ Svezez I .
OE ML [opm ™ OEM[31:16] RD_CTL[15:0] m STUCK_DAT BUF STATY P MX_iMITiERR[To] 14BUS[7:0]
- of1s:0] .ENDEVT RDCTL15 Lom 1 SPWD ERROR BUF FW 1SBUSTral
g }7CLK ce L1m5 mOONE DATA  [<BUF apers oy > sTAT8 B 8BITO BLA_NK[H')] 6BUS[70]
B—"c m-FIFODONE BUF  RpcTiis le&DCE .DLL ERR 2 STAT9 B 0x00 y 17BUS[7:0]
@ DONE BUF  operin mPLL_ERROR (& sTATI0 QF
BUF RX_ERRO o o|_LRX_ERROR 8uF sTAT1L fip
.LGOODLW RDCTL11 e NEA BUF
mQE HOR 8 Roctiio m CLK c SIN E RFULL STATL2 §T
mLVMOREDATA [<BUF  gocrio CLR = GLE WARNING <& staTis QB XF[5:0]_ERROR BUF6 ..
RST SINGLEERROR _K&Ur — —
mENOT_NO_DAT, @F RDCTLS [ A = sTaTi4 B
BUF B FILLERO FDCE .CR|T|CALERROR BUF sTAT15 fip FDC
LNEXT_FIBER e
= RDCTL? FILLED LFILLED BUF I LDLL_ERRO
FILLERL D EEESSS e | s =
mLFIFO_EMPTY BUF  rocTie B::Z>—t ¢ NO_LIVE FIBERO STAT16 RP : D :
GOLDDAT BUF or = =
RST FD16PE .LREN il RDCTLS mCLK . g MuLToLA ere [<EF sa17 fip M c
FO_DIAG[15:0] FODIAGI15] [ ] > RDCTLA RST CLR m MEMOERROR <EUF STAT1s QP
. BUF
L0m4 DMBDAV[3:0] BUF RDCTL[3:0] = IOMBFU BUF STATE P
mNO_LIVE FIBERL stat20 fip CB8RE
FODAT[17:] FD16CE m MULTILIA ERR [SO0F STAT21 QP Qrrol
ENDEVT RSTATE[15:0] FODAT[15:0] |ppisi] FO_DAT[15:0] m MEMIERROR 8uF sTaT22 fip o« Céo
= RSTATE15 Q[15:0]] IDMB_FUL1 BUF STAT23 e
- y - | P SOP4 gu LOCK1 CLK DLL_CLR
mPONE_DATA BUF  oTATEL4 L1m4 S }7c|_;< CcE L0m7 oF B——)c X T
mPODATA BUF  RstaTEL B==—c . 'OMB_WARNO sTAT24 BT DLL_CNT RST
mCE_HDR BUF  psTATEL RST movB wARNL [SBUF STAT25 QT RST DLLERR RST
RST LREN o FD16CE mtDLL_ERRORKE sTAT26 P DLL CLR
= S FODATILT0] FOCTLI15:0] |ppsio) FO_CTL[15:0] mNO_LIVE FIBER |GV sTaT27 #p ENDEVT OoR2
.LNEXTfFIBER RSTATEL0 FODAT16 roctLo Q[15:0] BUF ENDEV EITHER_EOE
m-CooDLW BUF  pstaTES FODAT17 BUF n N L1m117 m-RDCTRLORDY STAT26 _§T = FDC 1
mLMOREDATA BUF  poraTes " o FOCTLL R g RDCTRLIRDY NV STAT29 BT OR2
o .R ;;lvzo = FocTL2 m LOCKigy g LFILLED WV sTAT30 @p g }7 b Q Ml
LNOT_NO_D. FOCTLS = n
.LF”:O EMPT?(T \:UF RSTATE? | > FF E10 LOCK2, g LDLL ERR2 BUF STAT31 HIpP LocKa
RSTATEG RXERRO FOCTL4 BUF .
= = CB16RE STAT[31:0] B=="0C R
m-TRFLAG BUF  psTATES m=Fo BUF  rocTLs FE_CNT EN .RST
.GOLDDAT BUF  porates mFFO_AFO BUF  rocTie Ql15:0] FDCE
BUF mFIFO_FuLLO BUF FocTi? cLK cE CEO T CLR gNO_LIVE FIBERO | o | LNO_LIVE FIBERO g
mPOFW+ RSTATE3 mEMPTY_Mo . FocTLS l—h ¢ g T mEITHER ECE |
FF_SET
m-F!FO_EMPTY BUF  Rrstate? mVLEMPTYO BUF  rocTLo - FECNTRST ! B CLR
.DATAﬁRDY BUF  pstaTEL OE_MO0 BUF  roctLio .RST
gNOT_RDY BUF  RstaTED m RENO BUF  rocTLil ore FDCE
BUF
wLFIFO_EMPTY 27 coemso -% MO _LIVE FIBERL |, o[ LNO_LIVE FIBERL g
. RHL
FO_DIAGL :E: rocrus  f <---StatBit "C" code -FF LR FRIOCLR .% e NO_LIVE_FIBERO
FO_DIAG3 = FOCTL14 <-—--LAST NO_LIVE_FIBER1 ==
FO_DIAGS FOCTL15 <---|DL OR3 .—‘v\i
— E R FFLICLR g [ aS) I NO_LIVE FIBERL SET_NO_FIBER
FO_DIAG[15:0] FF_CLR
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A T B T C T D

PUSH LD1BO - VEMREQO INCO MUX8_8B LD-A[7:0]
u BUF -A[7:
@RSt [ LDiBlg .%EL - NEWENBO | LDOB[7:0] QU7:0}—— LD-A[7:0]
WEN FO BUF I 10BUS[7:0] . LD-AB[7:0]
LA B ipierg SWEd | PRE OWEN mYENFO | LD4B7:0] o m_
7. BUF 11BUSJ[7:
IN_CTRL RDY [EUF  LD1B3 = ° Q u gRXOV0 | T
L o u S 120US(0 LDZ[70] 80R2
.LOCKl LDlB4. e c .M NN 135US[7:0] ’
BUF FF_FO LD4B[7:0]
mLOcK2 LD1B5 B I 1/BUS[7:0] LD[7:0]
@ ROCTRLORDY <BU 1 D1B6 g mFOAR0 | S| 155U5(70]
m RDCTRLIRDY <8 1 D1B7 m FIFO_FULLO| LDes[70l | sausr0 LD-AB[7:0]
BUF LD7B[7:0
BUF m2 3 NEXT_FO INC8 *— 17BUS[7:0] 850P4B1
Lock1(=Lock2) - DONE < 1.2usec ’ = WRNEXT FO
| e MODE[2:0
RdCtrIRdy-DONE < 1.1usec RENO BUF INC10 eIzl 2 I .
RdCtrIRdy-SystemRdy < 1.0usec e Mo g MoDE3 WODES |y,
. INV
mCE_HDR
m OWEO
BUF MUX8_16B
BUF2 - LAO_A[15:0]
OLDCTRL[1:0] INC[15:14] BSTAT[15:0] QI15:0]—
N 10BUS[15:0]
LD6B[7:0] RD_CTL[15:0] I1BUSE15 oj
IS Sl :
SWEN INCTL[15:0] .
mOWEN LD6BO m6 m—| 205050 LAO_A[15:0] LAO AB[150]
mSTART  [<BF 1 D6B1 —— 135US{15:0] m_
FODIAG[15:0
mBUsY %7 LDeB2ff <---dead? —[]— 14BUS[15:0] STAT[15:0] 160R?
REG EN0 [<BYF | D6B3 OEMLLS:0] '
L o mEVENTOHAD_DATS o IseusTis0) )
BUF4 FD16CE Fm 16BUS[15:0] LAO_[15:0]
LREN[3:0] LD6B[7:4] BUF5 MC[15:0] |pp5.) MCTL[15:0] & 17BUS[15:0] LAO_AB[15:0]
NEWOMEM[4:0] MC[4:0] Q5] =
MODE[2:0] 1650P4B1
N CTRL(20]
MODE3
NONE_FREEQ L EN
m FILLERO LD7B0 VUX8 168
FAFO BUF  |D7B1 . - LAL_A[15:0]
= DO[31:16] BSTAT[31:16 | E—
. FAFS 8F D782 mc7? —— Fﬁ \0BUS[15:4] QIS0
BUF DO[39:24] - ' LA1_A[15:0] .
= L1AOAF — LD7B3 BUES EE—— — 11BUS[15:0] : LA1_AB[15:0]
= FILLER1 LD7B4 OLDOMEMI[4:0] MC[12:8] m 12BUS[15:0] -
- EAF1 BUF | D7B5 m 13BUS[15:0] STAT[31;16] 160R2
- L1A1AF BUF LD7B6 FROMEM[2:0] M 14BUS[15:0] LAL [15:0]
m AR F  LD7B7R | ) DO[35:20] 15BUS150) o
BUF FD16CE F_707CTL[15:0] 16BUS[15:0] LAL AB[15:0]
SPWDOERROR IMC[15:0]  [ps) IMCTL[15:0] ~ NEEEEEER— 7BUS[15:0] msomE
mPLL_ERROR ™™\ SINGOWARNg GET F[3:0] BUF4 IMC[3:0] MODE[2:0] RST D16PE
RXERRORO e e BUFSTAT[31:16] 50" | BSTAT[3L:16]
oR3 FREE_F[3:0] N L1mO Qus]
SPWDIERROR UF5 FF_F[9:0] BUF10 BUFSTAT[25:16]
DLL_ERROR SINGIWARN, MEMOAVAIL[4:0] IMC[12:8] Ll 3
W XERRORL " m UF4
MEMOAVAILO MARKO [~ IMC13 FAF[3:0] BUFSTAT[29:26]
OR3 L = &0
MEMOAVAIL BUF BUFSTAT30
g VEMOAVAILD IMC14 = NRDY9 [<BUF BUFSTAT31 RST FD16PE
MEMOAVAIL; FREEQ BUF
BUF BSTAT[15:0]
MEMOAVAIL BUFS
oRs LFOK_F[7:0] BUFSTAT[7:0]
NRDY[7:0] UF8 BUFSTAT[15:8]
BY PARENT PAGE PROJECT
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c [

D

MUX8_8B
m L1A_ERROR LOMAQ LD-B[7:0] LD[7:0] INV8 BT BUF8_3§ED[7:O] OPADS8
TIMEOUT BUF | OMAL LD0BLOL | susrar Qrro}— — pe
BUF LD4B[7:0 '
’\TGSTUCK DAT LOMA2 s m HBUS[T)
BUF i
.SI LEERROR LOMA3 tr|g —| 20050 g | LDZ0 o
m BADOFW °F Lomad ? pp— %‘} B LDz g
LD4B[7:0] I
NotRdy False means AlIRdy or All-MT-->3gNOT RDY [<EF LOMAS ——— 112U g I 8F  LDZ2 g
M_EMPTY0 [<BYF LOMAG W 15BUS[7:0] g | BUF  LDZ3 -
FD16CE mLFIFO_EMPTY [<EUF LOMA7 N— | 65US(70) o } bz
L1_MA[15:0] BUF PRI 17BUS[7:0] Ll u
o g OWEN BUF LDZ5
WRNEXT F[30] QUs0] mLFIFODONE LOMAS8 = > n
mDOFW+1 BUF | OMA9 MODE[2:0] mBUsY LDZ6 g
I CTRL[2:0] BUF
FREE_F[3:0] mEVENTOHAD_DATA[<BUF LOMAL0 Mooes |, feel mUsH ~ LDZ7 g
BUF
mENEXT_FIBER > LOMALL = m7
LREN[30] RENO LOMAL2 MUX8_16B LAO BI150
FD16CE \ ] )_B[15:0]
ENDEVT BUF _LOMA13 ) STAT[15:0] oSS Q[15:0]— OFD16 33
REN_F[3:0] = BUF LOMALLS:0 o350 LO_MA[15:0] NS ’ LAO_[15:0] Lopso OPADI6
N 11BUS[15:0] _Lo D[15:0] _Lo
FREEO L0_MA[15:0]  opso |
F[7:0]-ERROR _7L07MA[15:0] 12BUS[15:0] B
I 13BUS[15:0]
FODIAGI[15:0] (50l .
OR8_BUS W 14BUS[15:0]
W 158US[15:0]
f DO1! weness ™0 1 -
FIBERLED FIBERLED —— 1655150 o Lo L6 opAD_| alkt
EF%I;(()) FOK. FOK_LEQ—— EF%I::& FOK. FOK_LEQ—— I | 17BUS[15:0] [ ] CLK40 L0 17 OPAD "clk2"
LFOK B—"" | Fok PN :
RXDVO € 33 RXDV4 . o LAO pin2
= RXDV oy leg— u RXDV by Leg— MODE[2:0] . DO19 wowoss ™ L1 16 p "
BCLK lBCLK .BCLK lBCLK I CTRL[2:0] [ ] OPAD clkl
FBLINK v w FBLINK T MODE3 CLK QBUE™ ¥ 11 17 -
.WFBLINK FoR e FOK_LEDO eFOKLEDO OPAD ‘ .WFBLINK FoR e} FOK_LED4 Mo FOKLEDA OPAD ‘ i n OBUF B oPAD k2
HCLK = \/OBUF HCLK = \/OBUF VUXS 168 /\/\ALA 1 P]lnz
RST ——1 DV LEDO PeewBlLEDO RST ——1 DV LED4 PuewBlLEDA - LAL B[15:0
B2 RsT DV_LED {>OBUF OPAD ‘ B2 RsT DV_LED {>OBUF OPAD ‘ STAT[3L:16] Q[ls:O—A OFD16 33
N 10BUS[15:0] _
FIBERLED FIBERLED RO | o LAL [150] L s OPADI6
F OK1 Eoy FOK_LEQ—— F_OKS o FOK_LEQ—— L1_MA[15:0] )
LFOK1 lLFoK LFOK5 ILFOK I 2BUS[15:0]
.MRXDV .MRXDV ——RD_CTL[15:O] 13BUS[15:0] CLK
X
BCLK oo Ve BECK bk DV_LER— RSTATE[15:0] | o
FBLINK . FBLINK . - 14BUS[15:0]
W fBUNK FOK_LED1 = GKLEDL W fBUNK FOK_LED5 Pucm¥GKLEDS QEMELIO]
CLK FOK_LEQ OPAD CLK FOK_LEQ) OPAD I 15BUS[15:0]
B=——CK - L-GBur | mK - L-GBur | DO[35:20] el
sow 2 sow _z I 16BUS[15:0]
RST DV _LED1 [~eesBViLEDI RST DV _LED5 [~eeoBVLEDS FO_CTL[15:0]
B2 RsT DV_LED Lonor OPAD ‘ B2 RsT DV_LED Lonor OPAD ‘ IR | 175US[150]
FIBERLED FIBERLED
FOK2 [ - 1 F_OK6 MODE[2:0]
— FOK FOK_LEQ—— — FOK FOK_LEQ—— I CTRL[2:0]
LFOK2 LFOK®6 FPGA_ID
RXDV2 ILFOK XDV6 ILFOK . MODE3 EN
XV by Leg RXOV by 1ed FOK_LED F6 oo EOKLEDS
e et T et oo | ccece
W [PYNK e FOK LED2 [uowfOKIED2 oo | Wolk [PUNC i FOK LEDG  gFPGA ID ' SRL16E
"k = L= B —cK - QI15:0)
OBUF FOK_LED7 SOP4BL . [ ICCICL S oS ceo | — mBCK
&RST DV_LED DV_LED2 {}WDVLEDZ OPAD ‘ &RST DV LEEMI FPGA_ID FOK LED F7 {}WFOKLEW OPAD ‘ ™ SLOWCLK | Tc BCLK EN | .o I BCLK D O BCLK.
OBUF OBUF CLR TNV
s FIBERLED o, FIBERLED ANDZB1 RST - SLOWELK g, FTC
Q
FoK3 E:;( FOK_LEQ—— FoKT E:;( FOK_LEQ—— EPGA ID S 2}7 A0 » BCLK EN |, 0 FBLINK -
RXDV3 [ o RXDVT [ . &i—rnal
B oV ovie— B POV ovied— DV_LED F6 ]>M°<DVLED6 o ‘ 8 2 sLowcik |
— p SLOWCLK
FBLINK o w FBLINK OBUF g LR
B==""FBLINK vemosl e & B=="" BNk i | A3
ok Lo Fore] FOK_LED3 {>OBU:0KLED3 P ‘ ek Lo Fore] FOK_LED7gy .FPGAJD &I—— RsT
RST — | DV LED3 PueeDVLED3 RST — 1 DV_LED7 DV LED7 S0FEt DV_LED_F7 PueesBYLED? @INIT="0000"
B—=——RsT DV_LED - S OPAD B—=—RsT bV le0———-" 1 EPGA 1D = P OPAD . . . . .
LU | L-osur élowCLKzZ.SMHz, BCLK_EN=38 Hz. Shift 13 will give ~1.5Hz BCLK, Shift 5 gives ~4Hz.
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A [ B [ c [ D
. , FDS5PE current fiber write mem ID (no critical load STACK_MT false means Writing to Next Mem.
FIFO_AF & FIFO_FULL are driven by Tbufs from 22 mem's. FD5CE RST syncd to WR_SEL ( ) - BURSE'S
NEW_ENB & NEW_MEM are driven by MemCtitrl. NEWMEM[4:0] MEM[4:0] REN+1 e RMEM[4:0]
i EMTPY has 1-clock lat rel to WEN, problem for simultaneous REN! -
TX_EN & DIN are driven by DDU_Ctrl FPGA. mNEW ENB | o m NEXT ENB | EMTPY (Read %glcﬂnai%)epact)énc')éis aniy Tor Going.Falss Case after & Write. N v i11
REN is driven by RD_CTRL. mCLK |, next fiber write mem 1D AF_CLB_5X31RPM st FDSPE -
IDLEOUT needs local control |O%IC. RLOC=X3Y2 2SS ] C
FMA :&D WE+RE FDCE NEXT ENB | .. souries RDMEM[4:0] OLDMEMI[4:0]
. B R "
mVEN gy, - @ NEXT_ENB N\ _DIFFRD WR |/ o LWRNEXT o m CLK R CLK fiber release mem ID
AND: . . -
pREN | DIFF_RD_w FDCE _ pstack ur/— EN_USENEXT | = WIFIFO is different than RAFIFO e STACK MT g g CLK
@ NEXTENB |, RLOC=X6v11 mREN |, o _REN*1 oms mCLK . ) REN cuLl STACK_FULL FDCE
» STACK_MT " FOK - NEXT ENB RsT CLR RLOC=X6Y11 TRD_EN LOOP STACK FUL_D . OVERFLO
EMAP = oLk |, o [ EA1 B B——"Ro_ck OVERFLOW, FOK (OVERFLOYg
= CLR RLOC=X9Y8 FDCE RST |t ) & CE
| FDCE current fiber read*mem ID CLK
i (SIS — NEW_ASSIGNED| 0 VEM ERROR B=—>c
k o [EN_USENEXT - th 0 o NEW NEXT_ENB = - RHL e
gRENHL |, RLOC=X6Y11 m FIBER ON FON o e OR2B1 -+CLK CcE = FDCE
mNEXTENB |, h mCK e =new Memassnd, but — B==—pc FDCE - RELEASE g
C‘T CUSTO M ar | still using previous Mem P ———— RELEASE RD REN [ .
— CLR MRORST [RLOC=X3Y10 FDCE | RA_—%EN . LOOP_REN| b ° RELEASE_RDY -
.. | ] CLK
Don't use COMMA as RxDV indicator! RXER R o] RX ERROR gow ¢ }7K ce meKe
» REF80 | ocrcik CHBONDDONE .—t - HCL c R = RST RLOC=X9Y10
—BREFCLK2 CHBONDO[3:0] EOE CLK c RST RLOC=X9Y9
HBONDI[3:0] CONFIGOUT ) CLR FDCE FDCE
) RXBUFSTAT[1:0] ) RHL RXRHL [RIOG=X9v19 FIFO_AF
ONFIGENABLE RXBUFSTATUS[L:0] Elastic Buffer Overflow | FOK W b 0 MEMRQ-1 | ° MEMREQ.
ONFIGIN RXCHARISCOMMA[3:0] RXBUFSTATL 0 FMAP FOK | FOK |
NCHANSYNC RXCHARISK[3:0] BUFS8 ) DOUT[?S?Q} OR281 = CLK c = CLK c
NMCOMMAALIGN RXCHECKINGCRC RDOUT[lSB] DOUT[7O] — 14 . REQ RST CLR CLR
NPCOMMAALIGN RXCLKCORCNT([2:0]  BUFS8 . —3 LOOP_STACK fgLL g RST MREQ_RST ‘ MREQ_RST T RLOC=X6v10
COMMA, RDOUT([7:0] DOUT[15:8] STACK FULL| o | ] RLOC=X6Y10
2 LOOPBACK[1:0] RXCOMMADET —n > 2 RLOC=X9Y11 oR2
gl Fon RXDISPERO OVERFLOW FDRE
2 B-—"——POWERDOWN RXCRCERR — AXDISPERL B . REO RST
EX —REFCLK RXDATA[3L:0] 9 }7 D Q J—I
g RXNOSYNCO N T\ _RXER g FMAP MEMRE
o ——REFCLK2 RXDISPERR[3:0] L/ .4 CE
2 RXNOSYNC1 FDCE CLK
ol }7‘?EFCLKSEL RXLOSSOFSYNC[1:0] RXNITO RLOC=X9Y19 — 14 . .7 C "
.wrzxr\l RXNOTINTABLE[3:0] RXNITL — 13 o LOOP RE NEXT_ENB D Q NEXT_ENB+ CLR MRORST RLOC=X6Y5 L
BRXP ke RXREALIGN - mRELEASE RDY, RLOC=XY9 WCENEXTENE RST New Mem Requested ™
©
& | ————RXPOLARITY RXRECCLK RXCLK-NOUS| I& c LR OoR2
.ﬂRXRESET RXRUNDISP[3:0] RST RLOC=X6Y6
CLK [T
o [ TXER[30] NO_DATA Kill WEN & MemReq on Mem_Error?
: s |
W | e TXKERR[30] XN Q %ets 1st mem after HardRST (Startup)
- XBYPASS8B10B[3:0] ™ ——2 NEW ENB FDCE FDCE
TXP AND4B3 CLK
— XCHARDISPMODE[3:0] ™ — B=="c . m START START-1| o [ START, o o[ STARTED g
XCHARDISPVAL3:0] TXRUNDISP[3:0] = FIFO_FULL FDCE = RST RLOC=X15Y15 = STARTED = FOK | ¢ cE
TXOUT[15:0] XCHARISK[3:0] SRLOC_ORIGIN=X109Y212
g RPM_GRID=GRID LWEN NEXT ENB-1 NEXTENB START. AND3B2 CLK c CLK c
- XDATARL0] rlocoximis B ExT EnBey D‘ o o :[5@ " cin = ar
. £ X FORCECRCERR ;fg:a;sngmfﬂg;o <——<v-v-av;/a850% NEXTENB CE_NEXTENB | LWEN i » RST RLOC=X3Y7 .OR(’)ST 5 2RI8{]:-:()6170000
E— CDIFF_ .
& 1| TXINHIB iy START———_O mOK e An2 Send 2 Idle bytes: K28.5(10111100), D16.2(01 ?
g RX_LOS_THRESHOLD=8 LWEN = 0x1BC, 0x050 (tlme-ordered) = 0x50BC (ln paral el)
Sl }7TXPOLAR'TY RX_LOS_INVALID_INCR=2 EM MJRST RLOC=X6Y6 EMAP
RST | xreSET LK_COR_SEQ_LEN=2 OR2 FDC
= LK_COR_SEQ 2 USE=TRUE LWEN
.%E TXUSRCLK LK_COR_SEQ_2 1-00L10itio0 e i @NEXTENB | | ol wENn g
B TXUSRCLK2 LK COR SEqioooottooote M= ————13 INEXT_ENB-1 B3 NEXT_EN
-COR SEQ o NEXT ENB-1gy o
tifggﬁégﬁ%&ﬂ;ﬁs I———NEXT ENB+L RLOC=X6Y6 .7NEXTENB 12 RLOC=X6Y6 CLK | = TXQ‘ o] TXOUT32
LIGN_COMMA_MSB=TRUE NEXTENB " LWEN | CLR STOP FIBER ol xouT3s | xoutsan
. . - | S ap— B RST :
Fiber inputs are frozen until ~9BX after Reset goes away e = i
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A I B I c D

- - LAST BIT DOUT17
FILL Logic for 2-4 word alignment == =™ m LT FL Foury
g | DOUTI6 g o BUF  FOUT16
2-LAST-in-a-row FDRE 3-LAST-i —oreFILL is effectively DO16 ~ | g | Fourss Page 42
FDRE m LAST mlAST |, LAST+2 - -In-a-row FDRE g MUX2_18B_REG
g LAST LAST+1 \_LASTEN ¢ ENDTIMEOUTY ™\ END-1 END g mON EMPTY VTP, FOUTIA FOUT[17:0] o —
:ERXDV > LW En | I _rxov ok | ¥ No DAT SOP4B3 END_EN | ¢ o ESSE— (02U il preso
LAST+1 P ce pRXbVv] B e RXDV K cE 3rdLAST+1 12BITO FOUT[13:2] - 11BUS[17:0]
anozer I ¢ . ANDS RST_FILL RLOC=X15Y14 ore = ¢ .
» RST_FILL RLOC=X15Y13 ENDTIMEOUT » RST_FILL RLOC=X15Y19 =
ENDING_DATA BUF
RHL A -
RST-FOK SOP4B1 BUF
ND+2
FMAP  oreer SOP3BIA 0
—u pr— o FMAP FD18CE_RPM
e LW EN mWEN | o M D1S[17:0] D2S[17:0]
o]
.w 12 RLOC=X12Y12 EMPTY. EVT. .CLiK c TC — FMAP .L 13 MISALIGNED, 8
LAST+1 R wci o >
[T Eacihl N FDRE FMAP RST FILL AoesRsYs | 14 B RLOC=X15Y18
NON-1 NON_EMPTY_EVT = m LAST+2 mNON _EMPTY EVIT, Page 36
el WEN ¢ LasT | ENDTIMEOUT] . o END-lyg FD18CE_RPM rroesasys
oR2 .W CE .ﬁ 13 o | LASTE .m 12 RLOC=X15Y19 — DasS[17:0] BUFL3 DO[17:0]
FMAP B )c o e RLOC=X1sv14  EN AP B EMAP D3S[12:0] DO[12:0]
FMAP gRXDV_ |, 8 cE
DOUT15 = RST_FILL RLOC=X12Y13 END >
u “ mFOK | ot u “ o e paszeits] BYF4 popeis
DOUT14 1 ENDTIMEOUT END CLR [16:13] [16:13]
L o[ LAST mRHL |, B o|ENDING DAT B—7———1 ol_END_EN -~
.M 12 RLOC=X15Y13 FMAP END o RST_FIL| .M 12 RLOC=X15Y18 .M 12 RLOC=X15Y19 LAST D3s17
DOUT12 12 RLOC=X15Y14 NON_EMPTY_EVT ENDING_DATA
} . MISALIERE EMAP ) MISALIGNED ) FAST13B10 RXDV E':szz o EMAP
B o [INON-1 - | = RDY N Page 5 orez W
.w 12 RLOC=X12Y13 .L FILL AND3B2 AND3 | AST+2
EMAP gWCl NON_EMPTY EVT v RDY DOT on ND+1 SR4CE_RPM- IF 1
" wel —® LAST FILL v B ol STAT WEN Lwenogg B2 18 DO17
NON_EMPTY_EVT o= — ! FMAP B0 L0 st QO g RXDV O ocasya
— 4 AND2BL 2 RLOC=X12Y13 NANDABL A[1:0] o WENB o LWEN-1 12 [RLOC=X15Y3
mLAST |, LAST BiT_ mRQUTIS mWet |, m MISALIGNED | | RXDISPER[1:0] oo RDY HLWEN m 03817 |,
RXDV |, Sl w——m DOUT14 END __ . ’ B cE @
| e = | R LAST ] 13 FILL RXNOSYNC[1:0] o RXDV o CcLK
wcC1 DOUT13 RDY o——1M ClLo) B———pc QB —
B L Be— RXDV LAST BIT B0 RLOC=X9YS RXNIT[1:0] CLR
.DOUTlZ o = WeL u » RXDV " D[1:0] » RHL RLOC=X9Y5
ANDIBL . O RXBUFSTAT1 .
AND3B1 - - -
Do we really want RXDV to override a FILL? YES o 1-0-l0gic-step delay
. FMAP VAP FMAP mDouTI5 FMAP
moume | ™ outis " bouris ST e "
—" B 8CODE g —|* B STAT o W C RXDV - —in STAT BIT FMAP
13 DOUT13 12 ° RLOC=X15Y15 13 .M 12 ° RLOC=X9Y7 .MC STAT o
] o |_CE_NEXTRNB DOUTL2 = 8COD? ° ONLY. DOUTL2 = AND2 [ Rkl )] RLOC=X9Y7 —t
START |, rRloc=xay7  FMAP B———"5—n "1 RLOC=X15Y15 == 11 AND4B2 eV |, mND+L |
mEWEN [Slizdei7 FDC STAT o WEN
A EDC NO DATA B RLOC=X9Y6
L ND+1 ND+2 m WENB |
—n MEM_ERROR FMAP NO_DATA NO_DATA+L o o1 t
mASSIGNMENT_ERR| , Ol ocevs B =0 Q
AND2
OVERFLOW —ju CLK REN_ERR ~_ ERROR
N el P FMAP CLK | . B=pc = Lsor u FDC
EFMAP CLR_MRORST gy = FMAP
NEXT_ENB+1 12 ° RLOC=X6Y9 14 oR RST RXDV LRXDV
] | R = — RST L =0 o1
1 — mRST |, m NEWENB |, e — FULL FLAG
—n MREQ_RST 13 START o START- B NEW ASSIGNED =
REO RST o 4——0. - MEMRQ-Z. » 12 RLOC=X3Y7 ] NEWﬁASSIGNE% RDY SYNC CLK
.L 2 Ii—'L 12 ° RLOC=X6Y10 STARTED .w 12 ° RLOC=X6Y4 u FOK = ¢ CLR
[ Y STARTED = " NEW_ASSIGNED - @ RST
.7 1n .——— 1 AND3
RLOC=X6Y8
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| UAUUR—— Q[7:0]
> up
NEW_ENB SI—t MCNT[4:0]
RELEASE DM e ol
= mCK e TCl—
S et = ; DOUT15 : © °
] DIAG[15:0] gRouTis
mentiao]  BYFS TDiacaq) DOUT14 —SRACE Do LL-BUFF-WARN Kint Foe
plouT4 F-CODE LF DOUT43 IDLE LIDLE g
mREQ_RST DIAGS poouTIs | > I NAND2 .M‘SE KINO no vital load| " ¢
DOUT12 @ GOOD-F-CODE RXDV -7
LDLE mEW_ASSIGNED <8 DIAGE .7/“«04 X0V | ol 3F | [ o N T TBUFF-AFUL oLk |,
miPtEy @WRNEXT [<8UF DIAGT CLK |, o 4F .T > LAST-WARN-BIT| AFULG RST CLR
.STAT BUF = X
pSTAT BIT <8 m S TOCH I DA .@L e p mCK . FDCE
STAT m NO_DATA KW piaGo GOOD-F-CODE B0
mfl | :EE \ON_EMPTY_EVTIEY DIAG10 alvco LD_WARN g APt L. FDBSE j@% b Q- WARN g
AT | mEND EN <8 piacLL FDSRE WC1 RXDV — WO WARN e
o > FFUL[T0] C pRXov_ DOUT7:0] AFUL[7:0] oK |,
mLAST BIT @END DIAG12 ' o2 EC R TS " cR
mEASTEN  [<8YF gLRXDV BV DIAG13 ILOH m R T
LAST_FILL [<BUF LWEN BUF DIAG14 ! [ = ¢
RST_FILL [<BUF .DOUT15 BUF DIAG15 AND4B2 FDCE
- S0F = OF ANDIB3 FFUL[6:0] FULFLAG b o _FULL FLAG
LAST Flag is insensiti N j m e
o R CLK
ag 1s Insensitive to single—bit errors
LAST 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*
Norm : -
ormal event sync § )>§ Lost 1 word OR 3extra: X X Lost 2 words OR 2 extra: X X Lost 3words OR 1lextra; E X
_____________ E X E E E E
EE EE g ETET 8T ey FiE
Fill E m RS AL, o RSLFLLYg  Fj|| Fill piNpgs:o) Fill Fill
Normal, but lose 1st E-Word: X X T SRACE m LK XN g
(or lose last E-Word) X X = jﬂ s o LE
------------- S — 2E
EL EL mouUT12 rxov | Qi oE GOOD-E-CODE g NONE FREE FDAT[15:0] §
Fill E anpspy I CLK Q oE .WCO LD_FULL - .%ﬂ RLoc=x12v4
Bl e o WL NEW_ENB H) TXOUT[15:0]
AND:
Normal, but lose 2nd E-Word: X X ST 4 sz LRS- Lok
(or lose 3rd E-Word) X X - Page 6 Lasopeer
"E, E S
| et LAST Flag for Bad 2nd E-Code case
Filll E g o1 BUF13 .
Ao ORE FORE Drs[ir0] meaSlizy =~ D25S[12:0]
. wCo
Normal, but BAD 1st E-Code: X X FDRE | )-EonweEm, o |E0_ON_WC_EQus1 |, o[E0on we eqora | [ ozspieas BUF4 oossiisag
X X glasts [ ol Liasti e e >
E|_ X mWEN | AND42 [ o [ RS o D2SS[17:0]
E E = CLK |, = RST_FILL SRLOC=X15Y13 RST _FILL SRLOC=X15Y13
R LAST+2 D25517
_ RST_FILL = [ Eaihe
Normal, but BAD 2nd E-Code: X X ———— 00
X% ocE FDRE =t E1_ON_WC_EQ2
X Jstack it REN ERR1 |, o _REN_ERR liLASTJ'fNEN b Q[ —LLASTRZ =
L REN [ RASA AND4B1
E E g ok e melt e
. B—)c
BAD 3rd or 4th E-Code is no problem RsT oLR m RST_FILL o
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A [ B [ c [ D
. , FDS5PE current fiber write mem ID (no critical load STACK_MT false means Writing to Next Mem.
FIFO_AF & FIFO_FULL are driven by Thufs from 22 mem's. FD5CE RST sync'd to WR_SEL ( ) - BUpapd
NEW_ENB & NEW_MEM are driven by MemCtirl. NEWMEM[4:0] MEM[4:0] — REN+1 g OLDLOC=TBUF_X40Y48:TBUF_X46Y52
N o EMTPY has 1-clock latency rel to WEN, problem for simultaneous REN! RMEM[4:0
TX_EN & DIN are driven by DDU_Ctrl FPGA. m NEWENB | @ NEXT_ENB | EMTPY (Read Domain) Iat)éncy is only forr) going-False case after a Write,| K20
REN is driven by RD_CTRL. oK |, next fiber write mem ID AF_CLB_5X31RPM o L'cécgglg,émorsugxw
IDLEOUT needs local control |O%IC. RLOCX3Y2 2SS C -
FMA WEN+1 WE+RE FDCE NEXT ENB RDMEM[4:0] OLDMEM[4:0]
:REN+1 W——————WREN DOUT[4:0]
[ LS S ) — @ NEXT_ENB N\ _DIFFRD WR |/ o LWRNEXT CLK b ax fiber release mem ID
pRENL Ly, | DIFE_RD_ W FDCE ISTACKMT:,L/ EN_USENEXT | = WIFIFO is different than RAFIFO evpr STACK MT o g CLK OLDLOG=SLICE X40Y46:SLICE_X45Y52
m NEXTENB |, RLOC=X6Y7 mREN |, o _REN*1 oms mCLK . cuLl STACK_FULL FDCE
STACK_MT FOK NEXT ENB CLR RLOC=X6Y7 .ﬂRD_EN
L o [ RO RST CLK LOOP_STACK_FULL OVERFLO
FMAP CLK [ L1 m K ko cik OVERFLOW, o o | OVERFLOVG
= c : OR2 FOK
CLR RLOC=X9Y4 FDCE RST AINIT 1 R CcE
A RST FDCE LI current fiber read®nem ID CLK
[ RASL | NEW_ASSIGNED ASSIGNMENT_ER B—>c
—® EN_USENEXT, NEW_ENB o o P Q MEM_ERROR CLR
REN+1 oF—EE __ Q NEXT ENB | . OVERFLOW » RHL RLOC=X6Y15
gRENHL |, RLoc=xev7 m FIBER ON FON g . oR2B1 '—‘;CLK FDCE
mNEXT_ENB| NV CLK | . =new Memassn'd, but ~ B==——pc oRz FDCE REN RELEASE
\ | e
(@ T CUSTO M ar  |still using previous Mem g RHS T RELEASE RD - 5 0 -
— CLR MRORST [ RLOC=X3Y10 FDCE . REN LOOP_REN b ° RELEASE_RDY -
Don't use COMMA as RxDV indicator! RXER R o| R ERROR gz 8 ——ce mCLK L i
.wBREFCLK CHBONDDONE - .% [ R RST RLOC=XoY6
—BREFCLK2 CHBONDO[3:0] CLK c RST RLOC=X9Y5
HBONDI[3:0] CONFIGOUT EOE CLR FDCE FDCE
RXBUFSTATIL:0] RHL Y\ RXRHL TRIGCXsv7 FIFO_AF
ONFIGENABLE RXBUFSTATUS[L:0] Elastic Buffer Overflow L = MEMRQ-2 | o L[MEMRQ-1 | | o | MEMREQg
ONFIGIN RXCHARISCOMMA[3:0] RXBUFSTATL FOK STARTED FOK FOK
DOUT[15¢8h1 FMAP p— B m oK e
NCHANSYNC RXCHARISK[3:0] BUF8 CLK CLK
RDOUT[15:8] DOUT[7:0] LK e mCEK e
NMCOMMAALIGN RXCHECKINGCRC — 14 . REQ RST CLR CLR
B MREQ_RST MREQ_RST =
NPCOMMAALIGN RXCLKCORCNT(20] rooutiz:o] BYFBpouTsg) —13 o LOOP_STACK L g RST 9 e 9 RLoc=xeve
[o] LOOPBACK[1:0] RXCOMMADET M‘ > .w 12 RLOC=X6Y15
E — RXDISPERO OVERFLOW OR2 FDRE
z BN bowerbown RXCRCERR — [ AR
g‘ I RXDISPERL g o REQiRST.
=0 | —REFCLK RXDATA[31:0] > Q
g RXNOSYNCO RXER FMAP m MEMREQ
Sl ° ——REFCLK2 RXDISPERR[3:0] u EDCE CLK CE
RXNOSYNC1
& \FLTREFCLKSEL RXLOSSOFSYNC[1:0] AT RLOC=XoY7 — 1l NExT En | NEXT ENBSL B—)c o
B————FRrxN RXNOTINTABLE[3:0] —113 LOOP RE CE NEXTENB Q RST CLR_MRQRST RLOC=X6Y1 L
RXNIT1
E&QXP RXREALIGN — mRELEASE RDY, RLOC=X9Y5 L oLK CE e New Mem Requested™
& | F——RxPOLARITY RXRECCLK RXCLK-NOUS| L] R
.ﬂRXRESET RXRUNDISP[3:0] » RST RLOC=X6Y2
CLK .
————RXUSRCLK TXBUFERR
oK TXER[3:0] NO DATA Kill WEN & MemReqg on Mem_Error?
RXUSRCLK2 TXKERR([3:0] Q—"1
Low[aa] TXN gets 1st mem after HardRST (startup)
XBYPASS8BL0B[3:0] TXN T oLk NEW ENB FDCE FDCE
O XCHARDISPMODE[S ] R e ANDIB3 B m START > START-1| o START, . o | STARTED g
XCHARDISPVAL[3:0] TXRUNDISP[3:0] FIFO FULL RST = STARTED. FOK
XCHARISK(3:0 SRLOC_ORIGIN=x100v212 I FDCHn RLocxasvL ] L CE CE
[3:0] RPM_GRID=GRID LWEN NEXT ENB-1 NEXTENB START. AND3B2 CLK c CLK c
o A SOV geaewms]  JIOTERe o MORETL wsr L% s Lo
= <-- = =
o & \T}mTXFORCECRCERR ;i?;;"é‘?:fﬂgoig%ggggo NEXTENB oLk CE o B [REOC=X3v7 gy [ RLOC=X6Y3
4 AND2
81 pnwerr o R ST e | e Send 2 Idle bytes: - K28.5(10111100), D16.2(01010000)
R CLOS INVALID Icr-2 o SV U l— e FMAP = 0x1BC, 0x050 (time-ordered) = 0x50BC (in parallel)
= CLK [TXRESET LK:COR:SEQ:Z_U;E:TRUE LWEN FDC
R. =
IT_K [[XUSRCLK tEjggRjiégﬁjizggéﬁﬁéégg PIFO FULL 14 START* 14 mNEXT_ENB | o WEN+L g
LK_COR_SEQ_1_1=00110111100
W= XUsRCLK2 |_K:COR:SEgjizzooouooo101 | ema— o [NEXT_ENB-1oy 13 o [NEXT_ENBgy
LK_COR KEEP 101 E-TRUE w EOETEH ROCxovz | WNEAIENE, RLOCX6VZ o CLK PRE 2 | TXOUT32
LIGN_COMMA_MSB=TRUE NEXTENB 1 LWEN " c CIR Sl
. . - —— = m STOP_FIBER Tx0UT33 l TX0oUT[33:32]
Fiber inputs are frozen until ~9BX after Reset goes away 51 i— oS
[TITLE - BY PARENT PAGE PROJECT
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A I B c D

- - LAST BIT DOUT17
FILL Logic for 2-4 word alignment e wieSTL Uy
2 | DOUT16 BUF  FOUTL6
FORE - cFILL is effectively DO16 © | ¢ | rourss Page 42
FDRE LAST g LAST LAST+2 FDRE y g MUX2_18B_REG
r \ LASTEN > ¢ ENDTIMEOUT Y, ™\ END-1 END mON EMPTY VTP, FOUTA FOUT[17:0 !
RXDV AT, o [LAST# cE [ - - D Q——H LBur . ! '_] 10BUS[17:0] Quro RLOCX15Y0
LAST+1 L\QILEN CE .M .% c R .—‘—A’NO DAT. RXDV ENZLEKN CE 12BITO FOUT[13:2] - . 11BUS[17:0]
anozer I ¢ . ANDS RST_FILL RLOC=X15Y10 ore = ¢ .
™ RST_FILL RLOC=X15Y9 ENDTIMEOUT » RST_FILL RLOC=X15Y15 ]
ENDING_DATA BUF
RHL pveo |
RST-FOK SOP4B1 BUF
ND+2
FMAP orzs1 SOP3B1A Q0 FMAP
— 14 SOP3B1A Q1 FDlSCE_RPM
s » WEN | . ceo NON_EMPTY_EVT B— D1S[17:0] D2S[17:0]
RXDV o LW.EN g CLK WCO0
| BAAL LA} RLOC=X12Y14 B pc TCH— FMAP = Wcil 13 o _MISALIGNED g
R -
mASTL FDRE RST_FILL RLOC=X15Y12 — 14 N frroc=asva g
m Ol FILL  TRLOCS NON_EMPTY_EVT
Wel NON-1 | o [NON_EMPTY_EVT 7M LAST+2 " ENDL = Paqge 36
o - . FD18 E RPM RLOC=X15Y16
orz .M CE .& 13 o LASTE .w 12 RLOC=X15Y15 — D3S[l7:0] DO[l7ZU]
FMAP HCLK c IM 12 RLOC=X15Y10 IM 11 EMAP D3S[12:0] BUF13 DO[12:0]
DOUT15 R FMAP RXDV FMAP g
2 = RST_FILL RLOC=X12Y15 = 1 END > CLK cE BUF4
DOUT14 FOK — = mCLK | ) .
= N o [LAST g " ; ENDTIMEOUT mEND ¢ o D3S[16:13] DO[16:13]
.M 12 RLoc=x15v9 FMAP [~ Hala = —|B ENDING_DATQ END_EN RLOC=X15Y25
RST_FIL NO_DATA ° XY = D3s17
DOUT12 END o " RLOC=X15Y14 12 RLOC=X15Y15
B n 12 RLOC=X15Y10 ENDING DATA LAST ﬂ o
" m MISALIGNED| | mON_EMPTY EVT| " FAST13B10 ERXDV > ENDED DO17
—" NON-1 FMAP m VISALIGNED mLAST+2 FMAP
NON_EMPTY_EVT o ———1 7 END =% e Pagel5 oRasz AND3
b RLOC=X12Y15 = AND3B2 LAST+2
WC1 NON_EMPTY_EVT — " FILL N ND+1 SR4CE_RPM B
Vel | RDY oN
FMAP " wcl LAST Fllly 4 LAST FiLLg [ AC LS ) STAT WEN - LAST 5 DO17
14 NON_EMPTY_EVT| © RLocexizvis FMAP m YRV O N AlL:0] s oo LB RXDV |, © Riocexisviy
LAST | DOUTL5 AND28L wcl _ MISALIGNED NAND4BL Ry )ISPER1:0] o |—WENB o LWELE - pagyy
B LAST BITg B B B - B[L:0] m RDY LWEN ..7 n
.M 12 ° RLOC=X15Y9 .M 1 .L 13 =T RXNOSYNC[1:0] RXDV * &
wcl ) DOUTL3 LAST RDY ol FlLL g — 10 ° u e 3 —
B — RXDV LAST BIT B RLOC=X0Y1 RXNIT[1:0] CLR
DOUT12 L L RXDV D[1:0] ™ RHL RLOC=X9Y1
=0 - WC1 o L 1 RXBUFSTAT1
o 1.5-logic-step delay
AND3B1 - o= -
Do we really want RXDV to override a FILL? YES RIOC=GY
FMAP mLoUTiS
FMAP FMAP mDOUT15 mDouT14 FMAR
gy, FMAP gDoUT14 ) @PouTL3 | STAT STAT_BIT "
1 o 8CODE g —1% bouTz | o STAL @ ooyt XD B 1° STAT BIT FMAP
STA? B o | CENEXTRYB DOUT13 12 © m!n JR ONLY .DOUT 2 RLoc=xevs B0 AND2 HSTAT 12 © Riocoxevs e
.7 12 RLOC=X3Y7 - AND4B2 RXDV
™ LWEN " FMAP .DOUT]'2 1 .M 12 ° RLOC=X15Y11 " EDC L 1 .M 13 WEN
o]
—u XV, FDC _ gNo DATA D1 D2 HjJ:JB ? Loc=xev2
—n MEM_ERROR FMAP NO_DATA NO_DATA+1 o o——4 B—n
SSIGNMENT_ERR| , °roccare W B0 Q
AND2
OVERFLOW —u CLK REN_ERR |~ ERROR
.7 C
FMAP : FMAP —e e wmorsT g FMAP mC e FMAP o . = .
gEXT_ENB+L O oooxers oR mRST FDC
—n RST ) 1 [ L LE— 1 FULL FLAG RXDV LRXDV,
— 14 R R .‘
i = . NEW_ENB o RDY \_SYNC = ° ° u
REQ RST o MREQRST g ~— v o[MEMRQ-2g L) W= e o| START-1g ——® o|_NEW_ASSIGNEG, = u
12 .i—'L 12 RLOC=X6Y6 .w 12 RLOC=X3Y7 SSIGNMENT_ERR 12 RLOC=X3Y9 .L CLK c
[FLELE @ STARTED |, @ STARTED |, mEW_ASSIGNED |, ANDS = CLR
RLOC=X6Y4 IRST—‘
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UXUb— Q[7:0]

upP

(2]
NEW_ENB &It MCNT[4:0]
MEM_CNT
RELEASE cE CE0 —
CLK

o B—)c TCc—
R A CLR T B C )
It I DIAG[15:0] gDOUTI5
MCNT[4:0] BUFS DIAG[4:0] DOUT14 SR4CE WUFF-WARN
| e F-CODE 1-F
mREQ_RST DIAG5 glouUT13 | ) sy z‘; oF NANDS .@LFD‘SE
gNEW_ASSIGNED <& DIAGS gRoUTL2 rxov | ® e )GOOD»F»CODE. gRXov s | coeuann
DBy @RNEXT [<8F DIAGY ANDS 4F [ B LAST-WARN-BIT] AFULG
STAT BUF @ 2-F CE
AT e STACK MT DIAGS ANDA .T mCLK | FDCE
pSTAT BIT [<S8UF m NO_DATA K DIAGY GOOD-F-CODE 0
gl % ON_EMPTY_EVTKEUF DIAGL0 WCo LD_WARN ANDAT DOM o o WARN g
b moN | | » A n rsT_FILL FD8SE LD WARN
AT mEND_EN <8 piacLL wCl RXDV _ e
BUF SUF . | A DOUTI[7:0] .% c
LAST BIT DIAGL2 FFUL[7:0] AND3B2 mlF oR
mLASTEN BV .LRXDV BUF DIAG13 m2F 3Dw [ —
LAST_FILL [<BUF e BUF DIAG14 FRULIGO] 3F e FDCE
- = B0
g RSTFILL (<8 @ooUTLs <8 DIAGIS O AND4B2 FFUL[B] LA FULL FLAG | o] FuLL FLAG
BUF
u ,, u ,, ,, ,, = gD FULL |
LAST Flag 1s insensitive to single—Dbit errdts o
LAST Flag LO%IC tables, checks for E-Codes in DMB Data (. means LAST Flag will be set for that word) |
BRAM FIFO Outpu *Assume 4 E-Codes at DMB End are sequential with no gaps*
Normal event sync: ;(( i Lost 1 word OR 3extra: X X Lost 2 words OR 2 extra: X X Lost 3words OR 1extra: E X
_____________ E X E E 8BITO E E
E E et e e FDAT[15:8] S ———
EL E FEI|L| E'— m RSTFILL o| RST_FILL+1g FEI|L| Fﬁli o] E:::'— FIIEI'I-
TXEN
DOUT15
- . .7
Normall, butllose IstE c\j/Vord. X X pp— oo SR4CE . mCK L. 5BIT22 L0 sy
(orlose fast E-Word) "25 """ ZE - .Egﬁlﬁ :} N zj 2E GOOD-E-CODE m NONEFREE g FDAT[15:0]
-E- RLOC=X12Y6
E.'- E i DY ce o 2E WCO LD_FULL m NETRES ) STOP FIBER . TXOUT[15:0]
Fill E mCLK L o _4E m u g NEWENB H)
QST FILLAL CLR ANDA NEW_ASSIGNED IDLElGBI-lI—DLEOUT[ls 5 0-
Normal, but lose 2nd E-Word: X X e Ao AND4B2 Page 6 P
(or lose 3rd E-Word) X X
ETE Set LAST Flag for Bad 2nd E-Code case . surs o 0
| LAST+1 D2S[17:0] — .
| FDRE FDRE
m e E0_ON_WC_EQO E0_ON_WC_EQ0+1 E0_ON_WC_EQ0+2 pasqie3] BUF4 posspisits
Normal, but BAD 1st E-Code: X X FDRE Rwei | ELONWCEQ, q Qe 2 Q R [1613]
X X LAST+1 LLAST+1 - EN e - VEN e
------------- . e R mCK e m O e ,
E x = WEN - AND4B2 R R D2SS[17:0]
EL E = CLK |, = RST_FILL SRLOC=X15Y13 RST_FILL SRLOC=X15Y13
m RST_FILL Rsmc: 15v13 -% Dessll
Normal, but BAD 2nd E-Code: X X FDCE FDRE m ] EL ON_WC EQ2
L
X _____ ZE - _ REN ERR-1 | REN_ERR glAsST2 |, ol LLAST+2 sors
X E STACK_MT REN b Q = WEN AND4B1
L or2 W= ce CLK N
CLK
. E E .7 ¢ CLR .7 ‘ R
BAD 3rd or 4th E-Code is no prObIem RST .%} SRLOC=X15Y13
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FMAP

FMAP

[ A0
[ Al
= BO
= Bl

FMAP

= Cco
[ C1
[ DO
[ D1

INT2
RLOC=X0Y1

INT1
RLOC=X0Y0

INTO
RLOC=X0Y0

IIWENII

"RXDV"

& XILINX  re

Title: FAST13B10

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

Date: 19th December 2003 er: 1

Sheet Size: B Rev: A
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Send 2 Idle bytes:
K28.5(10111100 +D16.2801010000)
= 0x1BC + 0x050 (time-ordered)
= 0xBC50 (in parallel)

O[15:0]

VCC QN®/CCVCCVCCVCC QNOANOANYCC QN/CC ONOGNSANSAND

THE OHIO STATE UNIVERSITY [TITLE BYJRG PARENT PAGE 3B 4B PROJECT D785D
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| D

C
A [
MARK . . O
Corner O FIFO usage Which Fibers need a new FIF ’.;RE .
GET_F[3:0
i " MEMREQ_F[3:0] F _
dearch "corner fifo_busy" radr for free FIFO CB4CL_11 or2 SEARCH_F[3:0] FDRE MEMREQ. FO
- 2 S_COADRO B ; T — | o
By 00 Qo =~ corner fifo_busy" register p——
] > o S_COADRIL SOP4B1 RAM].GXlg .wt o o GOT_F0 s GOCTI:EO ce
02 o2 | S_COADR? WWEN_CO | cE SEAJE:KFO O e
. e
SEARCH_F0 SEARCH_FO S_COADR3 MARK LK e DONE_F ‘
[ ] D3 Q3 B SPO —— OR2B1 R RST URE
N S_COADR4 B s COADR[4:0 CLK MEMREQ_FO DID_FO = &
Page 8 | *- _ [4:0] B bk o RE o el
EARCH SEARCH_F0 up WADRO A0 PO BUSY_CO MEMREQ _| b
mAoR e |
START_S LDCNT_CO N oND WADRL a MEMREQ F1 o o| GOT F1 - GOT F1 | ..
mVADRL I;Lt
mBUSY.CO | | CEO SEARCHO g - RCH_F1 CLK
suoy Co BUSY_CO « cto | CEO_SEARCHO wADR2 - e SEAMARK ' m .
e .CLK c . TChb— - WADRS a3 MEMREO F1 % B )c . nsT DONE F1' |—|_)‘RE
@ RST mSCOADRO | popno Q o DID_F1 RE =
- — . S_COADR1 ; ) —"——FD MEMREQ_F2
Search corner "c0" FIFO availability for use by any fiber. .W DPRAL EvReo F2 ot 2 o5 D
Up-search for "corner Fiber f0", down-search otherwise. lm DPRA2 -;Lt ° S ey ok 1E
B-——""""— DPRA3 CE nozer ¢ R
CLK MARK
S " " : =")c DONE_F
write "0" into adr "oldmem" to mark FIFO available MEMREQ F2 O°%@! , R  RST deE
@INIT="0000" = DID
.—.&Q—L>—FdRE MEMREQ_F3 5
.wt o o| GOT_F3 . GOT F3 |
CE SEA;E:KF:S ND2B1 .% ¢ R
oreer CLK be R RST DONE_F: T
MEMREQ_F3 -
DID_F3
RST
FIFO Release Control . ameO) HORR
RELEASE_F[3:0] FDRE FREE_F[3:0] Page LFEJF"M
RELEASE_FO FREE_FO F M4 _TE TmT
) Q FREE_FO o MUX4_ WADR[40]
sop3 CcE FREE F1 o1 o FREE CB4ACE OLDMEM[4:0] oBUS0] Q[4:0)
FREE_FO FRSESE FREE F2 oo RAMRST_COUNTER[3:0] o ;
FREE F3 b3 Q[3:0] 11BUS[4:0]
8 cE cEO 12BUS[4:0]
FDRE OLDCTRLO so > }T c e 138US[4:0]
OLDCTRL1 st N WSEL Co| .
RELEASE_F1 FREE_F1 MARK FREE_ENB &
= | t b of FREEFL g o | WSEL C1 .,
INV .———
CE . . .
SOPs 2-bit encoding of active OLDENB | En
EE_F1 CLK SEL CO
FREE L CB4ACE OLDCTRLI[1:0] or WSEL_C
QO OLDCTRLO = vee FDC
FDRE o fOLDETRLL S WSEL C mSIGNAL |, of AFULy
RELEASE_F2 FREE_F2 Q2 —
= D ——1 L OR2 CLK
E ce VIARK @ SEARCH_LIM FDCE = C r
SOP3 MARK MARK cE ceo B
FREE F2 mCK | = D|NvC ok |, e mBUSY_co \ SEARCH_ERR, o o | SEARCH_ERRgy mRST
CLR mBUsY_C1 - RST ST
.RST—‘ AND3 = CLK . = Dle: u
CLR
FDRE D2_4E OLDENB[3:0] FREE RST FDC
RELEASE_F3 o o —FREEFS g o OLDCTRLO|,, 5o |-OLDENBO = FDCE FULL [, o_FFUL
sors ECE OLDCTRL1 | ,; p1 [ OLDENBL FREE_ERR-1 o o FREE_ERR = u
| S HEEEERR
FREE_F3 CLK OLDENB2 CLK
B D2 CE = Ne
MARK OLD_ENB e b3 | OLDENB3 CLK |, CLR
= NV sopa = CLR = RST
RST
. BY PARENT PAGE PROJECT
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w

A I [
MARK . .
Corner 1 FIFO usage Assign Fiber to FIFO &
" i " CB4CL _11 H H b
R = 1" H
parch “corner fifo_busy" radr fogr free FIFO 1 s c1apro Rz "corner fifo_busy" register FDC ASS' gn F I FO '[0 F| er
ol 0 Rl RAM16X1D
o1 o1|_S_CIADRL SoP4 o MARK | o | MARK+1 oLk A FDASE
02 oz |_S_CLADR2 mVWEN_ e e
m SEARCH F3 SEARCH_F3 08 o3 |_S_CLADRS pVARK |, spo— mCLK .
INV CLK CLR
Page 8 | SAP g ocianniey ol o BUSY_C1 L L E—
SEARCH_F3 B A0 pPO ——>"—= 1 ™ CLK .
START_SEARCH LDCNT C1 v WADR1 AL
mARL
— L vce
mBUsY_C1 - cro| CEO_SEARCH1 g mWADRZ |, cLrR Asr FD8SE
BUSY-CL mCLK | WADRS A3 NEWMEM([7:0]
s0ps Car [ S CIADRO | ‘ _
NEWMEM[4:0]
RST S_CIADRL | ... WADR[4:0]
Search corner "c1" FIFO availability for use by any fiber. S_CIADR2 | mCK e
Up-search for "corner Fiber 3", down-search otherwise. m S-CLADR3 | ... FDIRE
NEWENBI[3:0]
. SEARCH_F0 Do Q
TP " GJNIT="0000" . SEARCH_F1 NEWENB1
write "0" into adr "oldmem" to mark FIFO available lmm ot F—
WoEARERTE Iy Q
SEARCH_F3 H SEARCH_F3 NEWENBS3
[T EE=a .V 3
sEArci 2 e 1 FDRE FIFO Assign Control e |”
b 0 SEL_Co n ] CLK L.
SEARCH_F0 @ FIFO_SEL| PREF Co mREECLa = R
RS, FDRE BUSY_C[1:0 mCLR ASF
OR2 CLK ¢ _C[1:0]
SOP4B1 R SEL C1 ]
END_SEARC b o— 14 GOT_C[1:0]
g EARER T mF'FO_SEL| —— COMP4
GOT_CO - mCLK ¢ MEMFREE[4:1]
. FDCE
PREF_CO BEST SEL FDCE m END_SEARCH ONE LEFT
FDC W 0 oL FULL o
SEARCH_LIM MARK-2 o o|—TIFO_SEL MARK-1 MARK mCNT_MEMS |
§ |
soPa BUSY_SEARCH . w o i m— AND2 CLK
| [ RS
CLK CLR
SOP4B2B B——pc CLR ANDZ8L = CLK ¢ RST
mEND_SEARCH RSt CLR =
[E5) —
GET_FO oo M4_LE CB4ACE
- FDRE f f
GETF1 o - onr seamcn ol How many of 22 FIFOs are free?
CET F2_ oz ¢ o set for WARN at <=3 COMP4
mCETF3 o LK CcE Q@ 8BIT22 CB8CLED MEMFREE[5:2]
SFO_ so B c sl — INITCNT[7:0] MEMFREE[7:0] AB0]
MARK R BUSY_SEARCH MEMFREE[4:1]
nsT END_SEARCH ce cEo | eo |_SIGNAL g
m SEARCH RDY e CBACE SF[L0] LK b w | SEARCH_LIMgy - 4B|T0Z £ R OBl
OR2 . B A .
o |SFO mEND_SEARCH cReE RS |, Bl
oS ) . : MARK D% ce cEO MEMFREE[4:0]
@ — 2-hit encoding OE) gleEch GET_Fx o e S MEMFRESD
m START_SEARCH —_ @ T SEARCH_F[3:0] 2 MEMFREEL
SEARCHING SEARCHING | SEO SEARCH Fo &
s BUSY_SEARCH ) > oLk CE CE0 TRt vy Do
OR2 C . TC — » SF1 AL o1 SEARCH_F1
RST D2 SEARCH_F2
[ EASL I MEMFREE4
mFULL o FULL |, bs | SEARCH F3 o
INV
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> °
FTCLEX
.
ee o
.
T :
o M2_1B1
o
T @
© n
FTCLEX
| o
.
. 1
cE T2 DN
L M2_1
cR AND2B2 DO
o omn
o
e L
c p c
Aoz
FTCLEX
.
| I— 2
e
i e M2_1
ow
o
T\ _me
PR
o3
FTCLEX
e R
= .
[ et cE
e
moe i M2_1
o
o y—<=
. o o [ .
Aoz
w
A A
omments: 4-Bit Loadable, Casc. Dir(up/dwn) JRG
e ats A aom )
Copmi 1983, i o e A
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SF_BRAM18_36X1024CUSTOM

DO[35:0] E DOUT[35:0]
N DOUT35

DOUT17

FNEXT, FWEN & FxDIN come from the 4 InUnits.
ASF & ASF_ADR come from MemCitrl. FODIN[17:0]
FAD is the fixed FIFO location reference. g

10BUS[17:0]

11BUS[17:0]

12BUS[17:0] .CLR ASSIGN | & assioN EMPTY

Write Control et oy e T EERLES BUEE: MemIn-MemOut Mapping:
rl e On ro Rroesxovy ru AT FULL o DO[33:26] DOUTI[34:27] DO35 Dout35

SOP4B1_RPM .RST RsT
M4_1E_RPM 3-logic-step delay e
DO

RLOC=X0Y27

FNEXT[3:0] M4_1E_RPM

FNEXTO DO RLOC=X0Y26

D034 Doutl7
D0O33-26 Dout34-27
D0O25-18 Doutl16-9

>
- o

E
DO[25:18] | DOUTI[16:9]

FNEXT1

o FIBEGRNEXT

FNEXT2

FNEXT3

e 3.5-logic-step dela DO17 Dout26
e P AL gle-siep dey DO16 Dout8

SSIGNED E RPM_GRID=GRID

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

DOUT[25:18]

>
BUFES8
E
DOUT[7:0]

b

.ASSIGNED.

Page 38
o1 FD4RE_RPM _ i Tel
coMPs  asso) crruio) First Word Fall Through logic:
ASF_ADRI[4:0] ASFO_1 b Qo [-CTRLO FOEN & FIFO_FULL[30] FDPE
ASFL_ | oy Q1 |_CTRLL = . = RST . oF .
AssIeh 02 o [ASSICNED g Moo Ivrour  fLoewery
— D3 Q3 |— MT MT EN L Bure
cE OF CLK N
mCLK Lo RD_EN Riocoxov 1 —PC
RST R SOP3B1B_RPM RLOC=X0Y16
CLR_ASSIGN riocxovz2 - Page 34
FIBER NEXT D2 RPM Not Used: REN = OE *RD_EN
WR_SEL RLOC=X0Y25 FOEN %FE -
SOP3_RPM mCEL A0 o
mCTRLL AL b1 F1EN
oy |_F2EN NEA
R SEL e 03 F3EN -
.Mi RLOC=X0Y20
F2EN g ~BUFE
11 FIFO_AF2
T F3EN ¢ U
FIFO_AF3
L8ure
THE OHIO STATE UNIVERSITY "™ Memory Unit (FPGA BRAM FIFO) w/FWFT TIRg T2 proet D785D
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FNEXT, FWEN & FxDIN come from the 4 InUnits.
ASF & ASF_ADR come from MemCitrl. FODIN[17:0]
FAD is the fixed FIFO location reference. g

Write Control

FNEXT[30] M4_1E_RPM

FNEXTO DO RLOC=X0Y26

FNEXT1

o FIBEGRNEXT

FNEXT2

FNEXT3

» CLK L.

.CLR ASSIG ] RLOC=X0Y26
RPM_GRID=GRID

CTRLL _s1
|

SSIGNED E

11BUS[17:0]
12BUS[17:0]

13BUS[17:0]

MUX4D18B

10BUS[17:0]

QULT:0]

.ASSIGNED.

SF_BRAM18D36X1024CUSTOM

WCLRASSIGN | o ooy EMPTY DOUT1?
ReN NEAR_END NEAR END S e
coL SWITCH Novig BUFES
RLOC=X9Y17 ruLd AT _FULL - DO[33:26] DOUT[34:27]
SOP4B1_RPM = RST  Lor >
. BUFES8
M4 _1E_RPM 3-logic-step delay =G .
DO RLOC=X0Y27 DO[25:18] | DOUT[16:9]

3.5-logic-step delay

DOUT[25:18]

>
BUFES8
E
DOUT[7:0]

b

DO[35:0] .ﬁ DOUTI[35:0]
DOUT35

MemIn-MemOut Mapping:

DO35 Dout35
D034 Doutl7
D0O33-26 Dout34-27
D0O25-18 Doutl16-9
DO17 Dout26
DO16 Dout8

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

Page 38 . .
coMps  aso FDARERPM g First Word Fall Through logic:
ASF_ADRI[4:0] ASFO_| pg Qo [-CTRLO FOEN &
FIFO_FULL[3:0] rsT  FDPE
ASF1 D1 o1 CTRL1
ASSIGN D2 Q2 ASSIGNED; .—‘ . o8 E
ASSIeNED MT |, "¢ IMTour L emery -
— b3 Q3 — MT MT_EN| L-Bure
ce of CLK
mCLK Lo RD_EN Rrocoxov: M —p¢
RST R SOP3B1B_RPM RLOC=X9Y16
CLR_ASSIGN riocxov2e - Page 34
FIBER NEXT D2 RPM Not Used: REN = OE * RD_EN
WR_SEL RLOC=X0Y25 FOEN %FE
SOP3_RPM e A0 Do
mCTRLL AL b1 F1EN
oy | F2EN NEA
R SEL e 03 F3EN -
. ASSIGNEi
RLOC=X0Y20 FOEN c BUFE
~__ FIFo_ AR
T F3EN ¢ EUFE
FIFO_AF3
%FE
THE OHIO STATE UNIVERSITY "™ Memory Unit (FPGA BRAM FIFO) *Diagonal* w/FWFT TIRg [T 2C fro=er D785D
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A [
Sflf@l%ﬁig@f{lglﬁr DO[35:0]

DO[35:18]
RAMB16_S9 S18
D PiB RAM JL - D P B RAM DO[17:0]
At;ISE;\!oglc-step delay piNf7:7] oAl ~ RAMBI16_S9 S18
Page 13 avozer (RINLLTO S }7 ENA DOPA0:0] DIPA[0:0]
ECllcE G RADR[9:0 PR %“W - DoAfr0] : WETE— e
m wadRioo, | DINIE-0] VA bopapa)
mREAD | o ceo DIN[16:9] ADDRALICA SSRA DOA[v-o]:
mCLK L. rc| RADR TC g DIA[7:0] CLKA
CLR l: ADDRA[10:0]
.RST—‘ RLOC=X3Y8 ® DIA[7:0]
. CCl11CE G &1 wes
4.5-logic-step delay WADR[10:0] mREAD | gy DO[35:34] L
WEN Q[10:0] RST | cone DOPB[1:0] L EEEm 2
UL WR | . ceo |_END_MEM g 'T_K - DOB[I5:0] Y D wes
o WFEEE e - | WADR TC g RADMNS:0] o HRST B et DO[17:16]
RST P"ge 14 DUM[15:0] = W= ssRe DOB[15:0] LT
.—‘ RLOC=X3Y20 DIB[15:0] CLK CLKB
RPM_GRID=GRID DUM[17:16] opE[L0] RADW . .
RLOC=X5Y1! DUM[15:0] ;[;D[f:g o M em I n' M em OU'[ M app | ng .
SRR DIPB[L:0] D i n35 D i n35
5.5-logic-step delay... FMAP RLOCGYS Din34-27 Din33-26
but 4 input logic should optimize to 1 LUT=4.5 step delay. [ Din26 Dinl7
N MTLSTWAY s READ Din25-18 15-8
CNTO REN 2 o——H . .
2.5-logic-sten delay WEN e pey— Dinl7 Din34
O sEp EER T g e 1 Din16-9 Din25-18
[ Reilisl MT2NDWAY RLOC=X0Y18 Pa e 15 D 8 D 16
oo mRsT FOPE ey CCI1U1D2 G In In
3-logic-step delay RENg REN MT LD prs M@@. CNT[10:0] Din7-0 Din7-0
m oL MT3RDWAY D Q ol101] CNT10
OO ce ot 4.5-logic-step delay (via WEN
AND3B1 OR4 L CLK be J WEN Y ( ) .WEN up AR Fupl FDRE
. CNT1 READ DOWN S
[ Rei jw RLOC=X3Y17 CNT ENB e ol i FULL-8 o 9 W.
REN WEN CNTO
| BAL N = CLK CNT TCpg B——cE
= WEN 3 ¢ CLR T RLOC=X3v4 CLK | AND281
ANDABL R SOP4B2B, = RST RLOC=X0Y0 R
s 4-logic-step delay (via REN) ghOT FULL — .
FMAP ANDS need to write one more after FULL_-3 to make it EVE
mevre | RST FULL
. WEN NOT_FULL,
meve | gVEN 1y, REN
|~ RSN [ ST S WEN RLOC=X0Y13 onTo  ANR2 EVEN
TS CHECK REN o CNTENB g h@ u
| ] i SRLOC=XOY18 SOP3B1A_RPM .
TS mEMPTY | 4.5-logic-step delay = gowmo FDRE
[ ICLCE. e D-1 NEAR_END
- e > NEAR_EN o o -
» CNT2 ] CNT7 _ CLK CCE
NOR9 AND4 . R
WEN NEAR ENB | mCLRASSIGN " T70 ocoxove
NEAR_END 3 only 120 writes from FULL, 95%
ANDZBL 4.5-Iog|c;§§i[CJTdelay
[TITLE BY PARENT PAGE
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B C )

A I
sfifol8_ 36x1024 diagonal DO[35:0]

DO[35:18]

DP BRAM{ RAMBI6S9 S8

DP_BRAMO

At;ISE;\!oglc-step delay piNf7:7] oAl RAMB16 _S9 S18
WRITE WEA
CC10CE_G FULL . o
RADR[9:0] oz QDINILT:O S }7 ENA DOPA[0:0] DIPA[0:0]
Q[9:0] z
DIN[17:0 & 1———ssra : gRITE
mREAD | cEO — Bel CLK Loika poALral DIN[8:0] :/NE:
= CLK c ;. Tc RADR_TC n V\[I)T’\ITE;;):O] ADDRALLO0) o DOPA[0:0] :
.RST—‘ RLOC=X6Y18 [ : ] DIA[7:0] CLKA poATTal
) CC11CE G l: ADDRA[10:0]
4.5-logic-step delay WADR[10:0] o DIATT0]
WEN Q[10:0] N }7 WEB
FULL C\LA:<R ce ceo %‘ mREAD | DO[35:34] [
DOPBJ[1:0]
anpzer B———pc o To———— SRS Y el 008501 (DO[33:18] ] %\}7 WeB
CLK 2
RST READ !
B e rapfsol 1" B 1™ oorsa (L)
i DUM 99 B ssRB [DO[15:0] |
[15:0] y
DUM[17:16] ores) RADF! Q%I]_K cLie e
DIPB[1:0] . . .
RLocexzavls T— MemIn-MemOut Mapping:
DIB[15:0]
DUM[17:16] - -
_ orPetzo] Din35 Din35
5.5-logic-step delay... FMAP Din34-27  Din33-26
but 4 input logic should optimize to 1 LUT=4.5step delay. [ Din26 Din17
CNT1 -
MT1STWAY R - -
W REN :2 o _READ g D|n25 18 15 8
3.5-logic-step delay WEN _ - ANB3E2 mEMPTY |, D|n17 D|n34
moNT MT2NDWAY FDPE RLOCEXEY25 D|n16'9 D|n25'18
oo LU S 2 FEN CC11U1D2 G Din8 Dinl6
3-logic-step delay RENg REN WT LD e | Bwry | 0w cNTIoOl Din7-0 Din7-0
moTL MT3RDWAY o Q v Q[10:0]
CE i
N0 CLK 4.5-logic-step delay (WEN) \WEN AR FULL
onNTL AND3BL OR4 L ¢ L UP. FDRE
CNTO RLOC=X6Y27 FULL-8 b FULL-7
.W >MT4THWAY - WEN chw > FULL-6 g
WEN m RLOC=X21Y4 CLK N AND281
=g c
AND4BL R SOP4B2B = RST RLOC=X18Y0 R
o 4-logic-step delay (REN) mNOT FULL T ocoxievis _
= FMAP ANDS need to write one more after FULL_-3 to make it EVE
e WEN RSl NOT_FULL, FULL
mNTe ) 14 REN
|~ RSN [ TR B WEN RLOC=x18Y13 oNTo AN EVEN
ey oo e e
cnTs mEVMPTY | 4.5-logic-step delay —geovo FDRE
[ T NEAR_END-1 5 o [NEAR END g
. CNT3 . CNT8
. CNT2 .L oK CE
NOR9 AND4 B—)c R
WEN NEAR_ENB .M‘ RLOC=X18Y9
NEAR_END 3 only 120 writes from FULL, 95%
anozer4.5-logic-step delay
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Copyin 1558 i

FDCE

FDCE

- — T

FDCE

¢ — T

FDCE

¢ — T

FDCE

FDCE

FDCE

)

0

0

- —

FDCE

- — T

- — 7

£ XILINX

JRG

corss X0v0.
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Q[10:0]

FDCE

FDCE

- — T

FDCE

¢ — T

FDCE

¢ — T

FDCE or

FDCE

@ ar co an
P! 0
—
) o P ) | e \pocon aLocoxovs
TR o |

FDCE RLOC=x0vE FDCE

RLOC=XOVE —

b XORCY.
) R o o
FDCE b nocons FDCE

T - — 7

b 1 s,

EXILINX  sRe

Copyin 1558 i

s [
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: I
UP = Increment 1
UP.DOWN = Decrement 1
DOWN = Decrement 2
Assume that CE includes DOWN+UP
ool
FMAP
— FMAP . (©V_0 \RLOC=X0YS.
- I w " o= m FDCE
FMAP
. FMAP —
s . o — u L b e FDCE
FMAP fLocsxant R
I FMAP ¢+ —7T
= N £ )
e, e, o—e—a FDCE
FMAP ..
. FMAP 4
= P E— FDCE
X " T4
VAP o
I FMAP il
S me — FDCE
FMAP
1. FMAP
J wn i
oo |, of s g s . N T FMAP -
- . .c:; » o——a FDCE FDCE —® o _sow 1
EMAP RLOC=XOY3 3 i ."“”‘7 @ o —a
I FMAP an ax FLocxors oy
oo | : o g p 1 aLocav [ FMAP frosont
- cor o—24—m 8 —
m— ol
o u FDCE FDCE o " ol g FMAP
w | oe\mecn S — EMAP e
L o ’ N RLOC=XOY10
” FDCE e
M2_1 FDCE s ol s
) FMAP . e " s . — — EMAP
FMAP e ol e g = : an pRp— n
[T Y ar @ J! o o N ol _m
1" - RLOC=X0VI0 0
oo o L rLocexov e
[ Y RLOC=X0YZ
€ XILINX R
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A B c I D

QUTLsS0] . . OUT[11:0] BUF12 | 1AN[11:0] L1AN[15:0]
otz g B2 next-to-last word is latched in BOR12
oure g WU IN[35:0] on OUT bus Elst pair of E-codes) OUT[29:18] L1AN[23:12] L1AN[23:16]
ourss ouT19 BUF16 IN35 (next-to-last word bits) FDR >
ouTi8 IN[33:18] DIN[33:18] OEFOK \ RAW_GOODLW1 LGOODLW1 L1AN .
ouT32 > [ D Q——m"m""""1 [230
ouryz FIFO_EMPTY REN
s Normally set once at EOE
0OuUT30 C
oo, W gouns " " D T FDA4CE DOUTI[35:0]
.TOG RST
ouT28 SEE: FDRE m LGOODLWO N\ LGOODLW._IN lw Do @ DOUT34
ouT2? OEFOK RAW_GOODLWO LGOODLWO LGOODLW1 — ot QU
u [
OUT26 ZEX |N[15:o]ORZ BUF16 DIN[15:0] mF/FO_EMPTY mREN ; ¢ OE_HDR TR FLAG D2 Q2 DOUT35
oUT25 ouTio O AND3BL mCLK ¢ LCTDATA_EXIST, — b3 @
out2s &l R mEOUTENB ¢ DOUT[17:0
ouTo 2 DIN[350] TOG_RST Sopest CLK L
ouT23 =R .—‘ B—)c
- ouTs RST EDP DoneData-2 RST CLR DOUT[33:18]
o DoneData+T) H2OFW+2 OWEN e | LOWEN T e :
oute OEHDR_TR o o ————— & HDR/TR Fl@lg EMCOdng
outs DoneData+2 f W~ - " 0 Mafalse for DoneData+4
outs o mCLK ¢ HDR Flag = DOUT34 TR Flag = DOUT35
oum . HDR + ITR = Header Word
IN1g/34==FILL  wor_§ ~OWEN must be set LOW when data is at SELOUT > et with Header word
IN17/35 == LAST un sync'd to REN/LREN for FW IHDR + TR = Next-to-Last Word signal
ouTo sync'd to GoldDat for LW MUX2_36B d to GoldDat ---> Sent with LAST DATA WORD (just before trailer),
romot on OEF 10BUS[35:0] FD36CE RPMSYnC 0 50 al with set_of 4 E-codes .
promp FI¥6CE_RPM HDR TR[35.0] SELOUTI[35:0] —— LOUT[35:0] BUF18 HDR + TR = EmptyEvt signal
DI N[35;0] OUT[35;0] 11BUS[35:0] QI35:0 R——— LOUT[17:0] DOUT[17:0] ---> Sent with Header word (only word for event)
LIE R OEHDR TR _ IHDR +ITR=N 1D
§ |——c= Page 37 = T mCLK N Loutgasas] PYFLE  pourpaaag ormal Data
CLK o EN
¢ CLR g OEHDR_TR
=coobAT) — %7 Op ExtFIFO_PAF stop REN, OE_FOK, and Sync-Set LFIFO_Empty
FDRE ) OR2 - SET_LFIFO_EMPTY FDS
sync'd w/FIFODONE & NextFiber RST
%{ D o RBL prompt on OEFIFOx g FIFO_EMPTY | = s | LFIFO_EMPTY
e Null data on IN[35:0]
[ RSLLS AND2BL e CLK |,
i At LOUT/DOUT =|= Timing near EOE =
.TOG RST
FORE 1st E-code: GoldDat, FDone, set DOUT19,39 Flags Null data on OUT[35:0] COMP24C
2nd E-code: DoneData, low GoldDat, hi ~OWEN, kill DOUT19,39 CC8CE _ : D
Q ODD_OuT ---> DOUT flags killed by No LW bits in 2nd E-code pair Qi)
-X-: hi OEHDR_TR, low ~OWEN, hi DoneData+1=Done-1 _START | LIA_MISMATCH , o| LIAMISMATCH+1
Trl: hi OEHDR_TR, low ~OWEN, hi Done CLK
o6 RSt R Tr2: low OEHDR_TR, hi ~OWEN, EndOfEvent mCLK L
e ——] -X-: hi ~OWEN, EndEvt=RST_EOE — 1
EVT_CNT[23:12]
EVT_CNT[11:0
\—V\ FDRE FDCE SelE (exclude DMB_Err case?)
N34 FILL-1 b o] FILL COODEILL FILLED L1A MISMATCH FDCE
g N6 /g FIFO EWPTY | .mD—t o N u CLK s DOFW+1  ore WRONG LiA ] .| L1A_ERROR
oR3 mCLK AND2 o EVCNTRST CLR OEFOK B
NEXT_FIBER C ok mCLK L. RST_EVCNT L T GOOD _L1A ok &
:ENDEVT ‘T‘\ T0G RST ‘ .START RST BOE CLR RST m-REN_TRUE B¢ .
RsT / J w RST ) I OR2 mLFIFO_EMPTY RST BOE
OR3 OR2 AND4B1
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3 more words to FIFO after FF is set; use LEXT FIFO PAF to stop REN/OWEN!

D
MZ_IE_RPM ¥
Note that DONE means Last FIFO_REN is done! wPONE RST DONE_ Uit #POP forSancad FIFO LFOKO o1 synched w/DoFW+1,2
@LEXT_FIFO_PAF m DONE-L u L1A POP troki o | Page 42‘0E FOK OEFOK
mEXT_FIFO_PAF \ DO_EVENT FDRE RST FDC LFOK2 2 = o Q——#
mPATA RDY ENDEVT L 5 o|_START- OR3 . START. BUSY LFOK3 o3 CLK
AND3 mBUsY ) >3 GOT L1A | .. WISTRST o Q o— & LFCTRLO SO B——pc
L1A MT = CLK AND2B1 CE LFCTRL1 S1
NOR3 ¢ = Y mCK e CCIO0CE  iexrriropare
CBACE pRSTSTRT 7 RST DONE 1 RST_EOE . L
MOREDATA Q0] — y H |.d ff this Reset until E :]OfE AN mEXT_FIFO_PAF | . ceo —
::Dw e ceo — old ot this Reset untit =n ven CLK PAFCNT1023
GOOD_FW B—)c TC
- mCLK o Tc LEXT_FIFO_PAF CLR RST 1\ \ RSTLPAFg
AND2 CLR FDPE FDCE .@%‘ .DOTDATA :,L/
RST_EOE .@——DOL‘ STRST ORZ BENSET OR2B1 .FlFOiEMPTY A;\Nmm orest FDC
Use 2 POP for FWFT EIFO? DOFW bre * - RST_STRT W GOLDDAT,
se as POP for 3% START N ZE Q 1 < LFIFO_EMPTY OF FOK )GOLDDAT-l 5 o .
ENDOFEVENT ENDEVT CLK c = ¢ ar } > LREN_TRUE
0 Q RST | EOE o mRST_DONE N LR synched w/DoFW+2
m CLK . REN_TOGGLE & REN_TOGGLE g Ont.80S RST_DON FDSE
RsT CLR SRACE Indicates current REN'd Fiber memo TR T
START D REN_DATA[3:0] IOBUS[’;{'QJLJX4_4B synched w/DoFW+1 EXT FIFOPAF |, 5 |LEXT FIFO_PAF
FOE_REN[3:0] FAST12B1 TART G0 |, , ’ synched to REN N T FiFo PAF
| A g ) Pmem— savs OEFIFO[3:0] LREN[3:0] T
DMBDAV([3:0] e Meer o 5 ' otzo mCK e
B[3:0] O " MAXDELAY=15NS CE age 2BUS[3:0] mNRDY e
DODATA _lamic. ot e FOE_REN3 e CLK ED4CE synched w/GoodDat
" 2.1-logic-step delay cir v B L RENI30
m_F!FODONE »  Pagel20 mRST_DONE 13BUS[3:0] _ [3:0]
REN_TOGGLE g DODATA leTRLO
START 12 FDCE STARTUP
BUSY FIFORD |, FOE_REN3 DONE DAT eTRLL
DODATA DO_LAST FIFO | .y Q - 4 .FIFODONE N
o Anp2 ax & 2.1-logic-step delay
[T A
= FIFODONE-___ FIFODON s0r3
RST_DONE Pa e 49 u {>O % LLREN2
@NOT_NO_DATA v
OEFOK SR CE_R LLRENO
| e— \ MOREDATA . UF
mLREN_TRUE st DMBDAV[3:0] RN DATAR0] L REN3  SOP4BL e zUF ::tzE:; LLLRENTI3:0]
mFIFO_EMPTY IDOF\N-‘-:L GOOD FW ol SOP3B1A FPGA_ID
AND4B1 .MDT cE LCTDATA_EXISTS P SRACE synched w/GoodDat+1
=" e
AND2 OR4_BUS .DONE_DATA DONE-2 su @ EISOON’El-lE -
A—— A
o ENDOFEVENT
._—F‘DP S }W CE @———=""1
™ e DOFW " © ar ¥
D
FOE_REN3 FOE_RENS LD FW |, ©—E SPWE FDCE T
AND2B1 A~ AT A
mCLK L ANZBL Lo o 41'DOFW+ S L U AT . DODATA., DODATA,
B Q2 AND2B1 BeginData' NV
aCLK . o | DOFW+3 npata: e
FDC rst pone " | gDOFW+4 wtc | old: DoHDR-->0E_HDRO-->0E_HDR1-->Done-1-->DONE-->Done+1-->Done+2-->EQ
DOFW+3 o o DOFW+4 oPwsy ANl FDC RST_DON old: LgoodLW-->FIFODone-->DoneData-->Done-1-->DONE-->OETR0-->OETR1-->EQ)
mooREE — =" + oo ]
--> > r!
Bgiwig END OF FW DO _HDR o o OE_HDR DoData goes true 3 cycles after Do_HDR Last LLREN OETRO0-->OETR1-->EOE bette
mCLK e A - CAAn .50 DoData and Do_HDR do NOT Overlap”DOHDR">OE HDRO-->OE_HDR1-->Done-1-->DONE-->EOQk
esT bone or2 The LSSE FW just gotdlatched Ir:- mCLK L LgoodL W-->FIFODone-->DoneData-->0ETR0-->0ETR1-->EQE
L Followed by 4 NotGoodData cycles cLR The first GoodData comes at least 3 clocks AFTER the last DoHdr
mRST
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A I B C D
; . LOUT15 LOUT33 ouT15 ouT33
Check for DMB Error Word and consistency: T T TS are—
| o ERRO ERR1 ERR2 ERR3
ERRO ANYORALL EVEN_GOLD OMBERR Out to LEDs? g LOUT12 LOUT30 ouT12 0UT30
-ﬁgg AN .mT—D—- **D}YBERR WORD {%VO DMBERR_WORD :: m LouTL4 ] mloute @OUTI mouTR2
ERR2 ALL ALLDMBERR n Al ALLERR DMB- AND4B1 AND4B1 _ AND4B1 . AND4BL ' )
e o T S D Page 21 3 more words to FIFO after FF is set; use PAF to stop!
e WNREN'S the current OE'd memory RsT FDPE
: - miST_ FD
Page 19 DODATA 2.1-logic-step delay N S
- " . 0o R o REN RENOE-1 PRE o|_RENOE-0
Check consistency of the four "Special Word" bits:_ cropone |, o FDCE - -
Louris ANYORALL PAFCNT1023 m bOPWL ) LGOODLWO GOLDDAT ) .
WE? AN SP3 AN‘ = RST RST LPAFL o NOT NO_ DATA| . LGOODLW1 FDONECE | EDC
0OUT15 B2 ALL— 3 ER .MOL/ LEXTFIFO_PAF .CA c o o 0 LFIFODON
ouT33 NOTALL—>73 ERGg OR3BL RENGE-0 | LFIFODONE
B3 2-logic-ste de|ay “ﬂéfﬁ’gf%@fﬁ-’i‘% RSt CLR_FDONE |
synched w/GoodDat MAXDELAV-19NS . Soranin e o
FDCE %ynch%d W/GoodDat+% END_T RST
SPWD_MAJOR_ERROR RITICAL_DATA_ER or2 " = .
ANYORALL | ® L °Th Anngoes to xmitMultiEr A FIFO ends at 1st false "LFIFO_EMPTY" after "LGoodL W
LOUTLA g, ok | g . .. .
miourz s, A HRST ° "FDONE" indicates "LGoodLW" was received: waiting for the final NotEmpty word from FIFO
ouT14
et ] -
gourz oo NoraL—2ER o > Switch FIFOs after next good word!
RST_LPAF1 -
i > "RENOE-0" holds REN enabled until "FDONE" goes false
EXT_FIFO_PAF LEXTFIFO_PAF . . .
). .
S exrroear |, O voowvan® o FDCE o > FIFODONE means the LastWord/LREN is on OUT[35:0], NextFiber is set
ANYORALL oLk DMBERR b o|__LSCA OVFL g
mloutis | m———c - B
g LouT31 Bl AN m CLK c
0OUT13 ALLj CLR
W U3l z; NOTALL SPL ERgy Page 18 gRST_BOE— synched W(/Gé)[ci%Dlazt] FD4CEsynCEs}jBVEIiS(;%?Dat+1
m 20RMOREP : H : :
Voted bits are not for FirstWord use
B0
;?JLTJI:s B1 20RMOREP 20RMOREP
ANYORALL B———pB2 VBIT15 g LOUTLS | LOUT13
LOUT12 ouT33 3 2ORMORE . Loutss |0 LOUT3L
= BO EVEN_OUT 2-logic-step delay P e—E B1
LOUT30 AN m=YEN OV \NDpcom m OUTI5 5 VB15 ouT13 5 VB13
OUT12 Bl ALL— ORCO 0OUT33 20RMORE OuUT31 20RMORE
0 B2 NoTALL—SP0ERGg R GOLDDAT EVEN_GOLD B3 EVEN_GOLD B3 LVB15
O synched w/GoodDat. WANDCOM B jANDCOM
oD 20RMOREP AND2 ORCOM ORCOM
m SPOERR 50
m_SPLERR 1
= zf,l,f'gw SP2_ERR Bi SPWD MAJOR ERRO o> [20RMOREP N> [T20RMOREP
.T}VBB = 3 ERR 23 2ORMORE Ra mloutid | LOUT12
AND3BL CHECK ENB M ERR glouTs2 LOuT30 | .
FILL ANDCO 2-logic-step delay g OUT14 out12
AND2B1 ORCOM ouT32 :g 20RMORE VB4 ouUT30 :g 20RMORE VBl_Z
SPO ERR g EVEN GOLD |\ oo m EVEN GOLD |\ oo 2-logic-step delay
— EVEN_OUT
.‘
GND SP1_ERR SPWDERR SPWD ERB ORCOM FORCOM
o aFll ] ERR =
s AND3BL GND GND
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EEND TIMEOUT

A B C D
FD -
GOLDDAT LGOLDDAT LGOLDD
- m COLEDAT. 0 o |
BCODE2 XMIT_ERR_UPDATE[3:0]
™ BCODEL \ “\_INVALID_START CODE I& ¢
X u 000 L c FDACE  synched w/GoodDat+2
p— FDCE ™ synched w/GoodDat+ XMIT_ERRORS[3:0]
.DOFW+1 R o[ BAD FW g | LVSPWD ERR) PATH_XMIT_ERR
.LREN TRUE CHECK_FW ce [ e LLREN[3ZO]
.OEFOK .CLK c .
% gRST_BOE —— AAANP i i i ANAN
. . ermanent accumulation of valid DMB-path-Xmit errors
AMAEjrstWord bitl5 Low or A,B,C,D,E,F code™”
XMIT_ERRORS[3:0
- =l PREV_ERR([3:0] D PREV_XMIT_ERR®" o2
LLREN[3:0] PATH_XMIT_ERR T\ DVB PR
A g SPWD_MAJOR_ERROR | | ORE% | SPWD_MAJOR_ERROR
0 D XMIT_MULTI_ERR,
= CLK c . OR4_BUS
u RST AMAMNatch for multiple XMIT errors on same path™M™\)
FDCE
START_TIMEOUT. —
FDCE " gENDTiveouT) THERTE. o THECST S
LCTDATA_EXISTS EVENT_HAD_DAT o2 CLK| "
2R AT | EVENT HAD DATAg
START D |._ ¢ 'RTT ‘¢ an
T FDRE ™ ——  FDC
CLR
END TIMEOUT RST_BOE m END TIMEOETT o o LEND TIME | o |_LEND_TIMEOUT
.@Dw. mCLK N mCLK
END_TIMEOUT - o« © s
ENDTIVE RST ] ENDTIVE RST ]
.mjw& ENDTIME_RST ENDTIME_RST
AND2B1
FIFO Done Timeout: count to 10752, 132 usec=10625 is the worst case possible per FIFO?
. ceiece Set to 18945 (~236 usec) for now
12.5ns clock period here TIMEOUT[15:0] ( )
LEXT FIFO_PAF, TIMECNT EN Q5:0] TIMEOUT9 EDCE
: DODATA | c CEO TIMEOUT11
AND? B e Tc TIMEOUT14 END% o o END_TIMEOUT SEnChEd w/GoodDat+1
LNEXT_FIBER CLR TIMEOUTO mLEND_TIME {>O LEND_TIME | FDC
ENDTIME RST NV aCLK b gSPWD_ERR . o[ SPWD_ERROR
OR2 AND4 CLR VSPWD_ERR ce B
ENDTIME_RST
DG FE’C—I mCOLDDAT i
aEND_TIMEOUT o LEND_TIME+1 END_TIME+2 AN
AND3 synched w/GoodDat+1
.CLK c .CLK c LVSPWD ERR.
CLR CLR
gRST — 71— S e E—
= CLK c
CLR
@ RST
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Status Monitor
Pick 8 Status signals, include in DAQ HDR/TR removed from Hdr/Tr--—Bglsca ovely B Lia erROR ¢ oLEERROR
-create logic for OEHDR/TR and their format "DDU"Cstcrzlgft(%(\:}sFﬁ%S”y"' B

OR2

Also set 4 FMM bits for each input channel
In Hdr/Tr, removed from data---> g wuLr uia ene

#Bits useful at EOE (for }Li‘sidpl\xflemories in event? 22 bits) --DDUctrl can detect... W.
120 HDROTR[1L:0] ol ovriso) BU2npRorms) SyncErr AND ~MemErr == MultL1Err g nueour e

. .191BUF12 . h m HSTUCK DATA
EVT_CNT[23:12 HDROTR[29:18
120 HDROTR[29:18] = DM[BDAVO] T — | ! synched to LLLLREN/OE_TR1, inc CritDataErih g XMIT_MULTI ERR
HDR1TR[3:0 = u
(0] ®

h FIBER_ERR
DMBDAV1 BUF HDR1TR1

. OR4
4b DMBDAYV nffeaD ~8r HDR_TR[35:0]

"Hard Error"

FDCE
Includes DLLerror,---> sicte warn : STUCK_DATA HSTUCK_DATA
RxError, SpwdError SEL_HDRTR LR TRLT .—t ° o &
S0 ® c
W & aCLK C
DMB Count
- . mRST  — 71—
3b HDR1TR[6:4] DMBCNT[2:0] "BYF3 HDR1TR[6:4]
HDR1TR[7] gtlA_ERROR HDRITR7 B SEL_HDRTR|
X KILL_FO BUF HDRI1TRS
HDRlTR[ll.S] .KILLfl o HDRITRQ: HDROTR[11:0] MUX2 f;;m e— SBACLED DMBLEFTO
—ali -1 = DMBCNTO
. 1=alive, O=killed . 10BUS[11:0] ) DMBCNTL Ei Zj m:
}KI ][ ][ e d C h anne }l S HDRlTR[ll'O] 11BUS[1L:0] QLo HDR—TR[ll'O] DMBCNT2 2 o2 | DMBLEFT2 o

FDC m SEL_HDRTR| 03 Q3 —

KILL_F3  SOP4BL HoRLTRL mDONE DATA#1| o DONE DATA+2 g e }75“‘ g "

FPGA ID @ START Dy~ g OE HD i

CLK
HDRlTR[leS] mLFOoKo Az HDRI1TRIgy B—pc R . U2 138 .M cE ceo —
LFOK1 BUF HDRITRI RST HDROTR[29:18] = LK e el
4 = i .—‘ 10BUS[11:0] CLR
LEV@ Channels SONE DATAS2 HDR1TR[29:18] RST_EOE
+ 11BUS[11:0]
END_TIME*2 SoNIC SEL SEL_HDRTR|, ~MAcount DMBs left for readout™A
R _DOFW+3 g —kn

LFOK3 SOP4B1

:E:DM‘ SOP3B1A
FPGA_ID HDR1TR[29:22] "C-Code-Stat"

AND2B1

HDR1TR[29:22] :L'S“iEZTDT; - Egﬁgﬁgg P hdrltr[2922] END_TIMEOUT o
XMIT_MULTI_ERR [<8F HDRI1TR24 Qp -
:HBER’ERR o HDRITRZ ¥p B” ng DONE_DATA e 'EZEE 22:;1 EN_HDRTR PO-HDRTR o CEHPRIR g
MEM_ERR 8- HDR1TR26 f§p These AR o Q oLk
SINGLEERROR Bur HDR1TR27 EB oLK B—pc .
.SYNCERROR Br  HDR1TR28 Hp Out B—pc RST
"Hard Error*----->3 CRITICALERROR <& HDRI1TR29 Jp m RST ore
BUF
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iy

B

L1A# Mismatch

FDC synched w/GoodDat+1
.LlAMISMATCH+1
.GOOD L1A| o GOOD_L1A+1 L1ERR L
8-bit "
mCLK Lo
CLR
mRST

mR0Y0 RDY_FO g
mroYL BUF RDY F1 -
FPGA_ID BUF

L1A_ERR_UPDATE[3:0] Mu Itl -L1A# M |SmatCh

L1ERRORS[3:0] ML1ERR[3:0]

SEL_L1ERR[3:0]

4AND2 L1AMISMATCH+1
GOOD_L1A+1

AND2

“ULT L1A ERR.

ML1ERR[3:0] DM.
I

OR4_BUS

BUF

NRDY_F0
—&
NRDY Fl gy

BUF

RDY3 SOP4BL
RDY_F3
FPGA_ID =

AND2B1

STARTIME_ERR_UPD[3:0]

8-bit

Timeouts

Start ==

RST

8-bit
ENDTIME_WA

CLKI
End w/wait®_ "~

8-bit

ENDTIME_BUS
CLK

End w/data ™

RST

SOP4B1

NRDY3
W- LIE_ERR_UPD[3:0]

40R2

40R2

AND2B1

8-bit

2 || STATUSE [~ LOSTINEVT
I
CLK

LostInEvt =, " =

8-bit

% |LSTATUS7 [~ LOSTINDATA
‘ “our CLK
|

LostinData =, " =

LLREN[3:0]

FDC
mRVBERR | o DMB_ERR_UPDI[3:0]

= CLK L.
CLR

LG 8-hit LDMBERR CE'

DMB Err = " =

LDMB_ERRI[3:0]

LLREN[3:0]
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BOE1 type L1A _Numl ID FOV K-Status

H1: ox/5TINNNNNN/XX X/ TTIVK

uniue constant Bfull(15)

H2: 0x/80006/0001/8000/HHHH

LiveDMB(15) DMB-DAV(15) BOEstat _DMBcnt

H3: Ox/LLLL/0000/ZZ2ZIGGMY

bit unique constant

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

EOE Status DMBwarn(15)

T-1: 0x/SSSS.5SSS/QQQQ/PPPP

WordCount OEstat K-Status

TR: OX/A/2WW- WWWWIRRRR/UUMK

SR4CLE
Q
é‘ :: Q NEXT_FIBER+2
§ NEXT_FIBER+3
5‘ > @ NEXT_FIBER+4
5‘ ” b NEXT_FIBER+5
§1——os @ NEXT_FIBER+[5:2]
@ NEXT FIBER |
§ }7 cE
mCK e
CLR
mRST_DONE
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A [

B C D
FD FD
LGOODLWO S FDC
W o o| LLGOODLW g £pc g MOREDATA R o | LMOREDATA o m-1A ERROR o[ L1A ERRg
TR_FLAG LTR_FLAG FD4CE
oR2 LK L o m————"0 Q - ak |, DMBDAV(3:0] LDMBDAV/[3:0] mCLK Lo
CLR
mRST CLK
FD B——pc mRST
o REN_TOGGLE [ o] LREN TOGGLE o  FD RST FD4CE
gXMIT_MULTI ERR o[ LXMIT_MULTI_ERR
mCLK Lo
mCLK
FD - FD
FD SPWD_ERR LSPWD_ERROR
NEXT_FIBER LNEXT_FIBERy pSPWD_ERROR ol LSPWD_ERROR g
= ° N mCRITICAL DATA ERR, o [LCRITICAL DATA ERg
wCLK | ", SR16CE mC e
e aCOLDDAT [ | =) D
FD FDC RECENTDAT[].SZO] RECENTDATA
Qus) — & GOOD_FW LGOOD_FW LLGOOD_F
SP3_ANY LSP3_ANY g mCOOD_FW |, Q _FW g o ELGOOD_Fyy
Q
BP0 Q . LREN TRUE | Q LLREN_TRUE - 14 }W CE ORIG
CLK | B FDCE FDCE mCLK . mCLK |
= mCLK ¢ . RST mPATA RDY | | o|_BYPASS RUSH | o[ L1A BYPASS = =
SRACE [ LI — Ll?:LFKAztI;E N CLK40 N
.BUSY U 0| BUSY+1g L1A_BYPASS B=pc B=pc mCOCDFILL | o LFILL D o LLFILL
BUSY+2 RST BYPASS_RST I RST_EOE
o | BUSY2g [ s CLK CLK
o BUSY+3 BUSY+3g mNROY C,L/ B¢ B¢
(s} CE Q2
i [ RS 3 RVO L1A_MT i L1IA MT+1
ast Event START timeout 3.2usec: 128=1000/0000=0x80. Ao 2 onE ROV FDCE
.—‘ .—_;
Calibration START timeout 6. 4usec 256 0x0100. geukeo | mLIA FAKE |\ STUCK BUFF |, o| STUCK_DAT
25ns clock period here © mEUsY eI t
ST_CNT[15.0] mSTART mCLK40
| 1A MT OR2B1 c
L1A_FAKE l—(T\ STARTTIME_CE . ANDSB3 == LR
:NOT RDY SOME RDY BUSY CLK40 e
L ¢ T ST_CNT8 {>START TIMEOUT.
AND2 BUF
No LIVE HIBERS STARTTIME_RST CCS8CE
LEXT_FIF0_PAF set AF at Full-512 = 7680 events: o aral
FDC FDC OR4B1 FDC Page 22 INL1CNT[12:9] L1A AF .L CE CEO
BYPASS PUSH USE_L1A L1A_PUSH L1A+1 NEW_L1A CClgCED mCtK e rc|__RH {>O RH g
L1A : Q [ MAXBELAY=L0Rs | © Q P o — & INL1CNT[12:0] AND4_BUS AND4B3 CLR INV
s a0l INLICNT12 S
mCLK40 . LK e LK e : INLICNT11
NEW_L1A CLR CLR CLR NEAR_MT
- LIACLR L1ACLR RST INLICNT X FDP FDP
RST | l—‘LlA P mlAPOP | NEW_L1A 1A F INL1CNTO S ‘ @RSt ‘
- :@} > COUNTLIAEN e CEo .@D—. oo 2 PRE PRE DO_RST,
- mC< | 1o | L1A Tg anoz &i——rjp Q 0 of
XOR2
NO_LIVE_FIBERS CLR
= Do ST ) DGFREEZE \ set FULL at 8192 events mCLKa0| mCLK40,
= FDPE
L1A POP OR2 FDCE
DOWN_CNT PRE L1A_MT
o o LA MTY L1A_F L1A_FF
ANDZBL LIAMTEN |, = T ° Q h u
CE
NEAR_MT [ LI S S mCLK Lo i
o]
SPS BXN cycle from 0 to 923: CLR after 923=0x39B. wORST
THE OHIO STATE UNIVERSITY [TITLE Read Control BY JRGPARENTPAGE 2 2D PROJECT D785D
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic pATE : FICE PAGE
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[ D

[ C
WRNEXT _Fx: Fiber is writing to next memory

REN_Fx used to POP Fiber memory record
WRNEXT F[3:0] m-VTINO_ FDCE ~FDC
WRNEXT Foﬂ GO_F0
SR4CLE N £ POP_FO N Q[ RENFO |, Q | _RENLFO START Fo RENFO
Pa e 25 © .RENl FOC .w cE LFOKO o
M32E5BUS &1F——su =0 CLK | mCK e OR2B1
RST EMPTY_M[31:0] D[3L0] 8 }7 Do Qo |-80_F0 AND4B2 CLR CLR
2, o o 2.4-logic-step delay RST RST
FRMEM[4:0] FOMEM[4:0] sf40] . ) VTN FDCE FDC
Fiber memory Status & | }7 D2 Q2 WRNEXT F1 GO _F1
.RENl FO cE ) LFOKO e EN 03 o GO_F[3:0] e F1 POP_F1 b QRENFL |, Q| RENLFL START F1L RENF1
[ HS S Fiber memory to RI\E/I%BESBUS .REM Flo - RENOEF F1 | LFOK1 e
» END_RST =0 = CLK = CLK OR2B1
EMPTY_M[31:0] D[31:0} RENFO - AND4B2 ¢ o ¢ e
» RST » RST
FRMEM[4:0] FIMEM[4:0] s[40] RENF+1 | . [ELLECA. FDCE FDC
.REN:L F1 e .& c CLR V\:::‘EZ = \ POP_F2 b QL RENF2 | Q W‘
CLK OR4 RST = @ RENOEF_F2 LFOK2
" ‘ M32E5BUS FDPE WL ol e p Aoz
RST = RST AND4B2 wsr CLR wsr CLR
FRMEM[40] @ RENF+1 pre RENF+L |, PR€ | STARTUP g m MTING EDCE FDC
INV
.RENljz e LFOK?2 e .% CE V\;::‘EZ = \ POP_F3 b QL RENFS | Q| RENLF3 G::A: - RENF3
. c } L ( :
CLK c B = RENOEF_F3 cE LFOK3
M32E5BUS FD4CE | e oLk |, oR2B1 FDCE"™
EMPTY_M[31.0] DpaLo] OEFIFO[3:0] RENOEF_F[3:0] ANDB2 wsr cLR mSTART F3 | | o INRDY g
FRMEM[4:0] F3MEM[4:0] sf40] 8 }7 = POP_FO meoF
CLK . CLK
wEENLE3 | ok = Enables PGP of Fiber memory record L G
mCK b 1.4-logic-step delay RST if needed, synched to LREN POP_F[3:0] RST
FDACE 2.1-logic-step delay for OEFIFOx IN_RDY=NOT_STARTUP
S FDC Page 35 2.1-logic-step delay for NEXT FIBER
Do Qo NOT_NO_DATA LNOT_NO_DATAy Db 32 FD32CE—
o1 | | BCODEL - b Q MUX4_5B
Al p— also NotFill ’ OE_M[31:0]
D2 @ 8CODE2 u OR2 CLK FOMEM[4:0] 0BUSE) Q[4:0]
03 el Bk EON B OE's the correct memory for READ
- RST synched to FOE_REN
12BUS[4:0] OR2 -
¢ 13BUS[4:0] 3.2-logic-step dela FIFO_RDY
CLR LNXT_FIFO, .
- . RST .;cmo ¢ 9 P y 3.1-step delay for LD_OE_M Page 17
ACode Word, but not 8 or CM ™ DATA READY_ DATA RDY
IN32 o 2.1-logic-step delay NOT RDY
IN15 LFCTRLL SOP4B1 S }7 MTIN[3:0 NOT_READ 'W‘
N1 e | MTIN[3:0] ONE_RDY——— =21
mRENL FO FDC RDY|3:0
sops e L RO RO [3:0
LNXT FIFO NOTRDY[3:0 i
soP4B1 LFOK[30 LFOK]3:0 TG
- .. CB2RE FD4CE = : : .
Implement look-ahead logic: ot oo mhe m—FIBEROKI  WT(5:0]—
1 Q DO QO ———1 ENT _L: - .
(like OEFIFO+1) O e o o lusemin i R 1=alive, O=killed KB | aoairpo  rernso) manilid
@ NEXT_FIBER| ol o ol ORZB1 wSTART TIMEOUTI o ivigouT
START_D K e Lo — s @l—
LOOKAHEAD _RST mNEXT FIBER | o IWEND TIMEOUT END RST END _RST
SKIP_5TH+ mCK e mRST N | RST_COMPLETE
or2 CLR LFOK]3: } > FIBER_ACTIVE NO_LIVE_FIBERS CLK RST RST_COMPLETE= > —=="""~"—®
FE Y BT %vo u B=——]CLK FIBER_CHANGET1BER ERR g
NOR4 OR4_BUS
[TITLE BY PARENT PAGE PROJECT
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iy

[ D

RST_COMPLET]
RST

END_TIMEOUT |/

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

FDC FDC FDC FDCE

ONE R ol ENDRST2| o| ENDRST-L | o| ENDRST g |/ o|_RST_COMPLET
LCE

mCLK Lo mCLK mCEK mCEK

CLR CLR CLR CLR
ENDRST mENDRST mENDRST RSt

OR2
. FD4CE
FIBEROKISO] LIVE_FIBER[3:0] FOK]3:0]

FDC

LEND TIMEOUT.

.START TIMEOUT | |

Q
o
>

LFOK[3:0]

o LSTART TIMEOEH

.CLK c
CLR

.RST

e LFOK[3:0]
LI MTI[3:0]

MT[3:0]

Access FIBEROK from JTAG as a fiber check.
---> RESET required after fiber status change for now..
Change in FIBEROK is BAD! Set error code.
..notify FMM and maybe set STATUS bit, but
...data 1s OK until FIFO read time-out occurs.

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

MTO

GOO
MT1 LFOKD FDCE
: LFOK1 >C ALL_RDY-1 D Q ALL_RDY u
LFOK2 [ IN_RDY CE
LFOK3 NAND2Z .L c
AND4 CLR
NAND2
» RST

LFOK[3:0]

INV4 MT[3:0]

> ONE_RDY-1 Q ONE RDY.

IN_RDY
orsus W CE

:O"'Ei» >: CONS RDY o
ALL_RDY

XNOR2
LSTART TIMEOU

ONE_RDY DATA READY*

D_RDY
ALL_RDY
OR2
AND2
ALL_RDY
THE OHIO STATE UNIVERSITY "™ Inputs from DMB FIFOs to DDU Control “IRgTTTE 16H fro=er DYéSD
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FOK3
: LFOK3

XOR2

FOK2
: LFOK2

XOR2

FOK1
FCHK1
LFOK1

XOR2

FOKO
: LFOKO

XOR2

FCHK3

FDCE

LFCHK(3:0]

FIBER _CHG

t .
CE
CLK

B——7c
OR4 RST CLR

FIBER_CHANGE

RST_FC
RST_COMPLETE

OR2B1

FERR[3:0]

THE OHIO STATE UNIVERSITY
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ORCOM
|

INTO

ANDCOM
|

INT1

INT2

NN

20RMORE

INT3

INT4

INTS

AND3
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§ > NOTALL n

= XOR2
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FOE_RENJ3:0]
EE—

DMBDAV/[3:0 )
_[ 1 A[3:0]

REN_TOGGL]
- ‘anm

um FIFO_RG

| DODATﬁ [P
mFIFODONEY

AND2B1

o

Cl1

C5

[¢]

O = NEXT_FIBER

RLOC=X0Y2
1

X=~WAIT

RLOC=X0Y2

RLOC=X0Y1

RLOC=X0Y1

RLOC=X0Y0

RLOC=X0Y0

& XILINX e

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

RLOC=X0Y0

SOP4B2B

GND

Lo
A[3:O] TNTO WCY_L RLOC=X0Y0
. | INTO {>O INTO S
LREN D - -~
OR4_BUS DI \
0
oY

GND

E XILINX e

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

Assume that CE includes DOWN+UP

o2

ool
FMAP
i FMAP 3 . (¥ 0 \RLOC=X0YS.
oo | N . -
. N S o m FDCE
[ [ e L .
FMAP s
I FMAP -
S e . -
e . e L FDCE
e , [FEC— = .
FMAP
I FMAP ja—
woon |, — 1 ) .
e e — FDCE
VAP pp— L FMAP
I FMAP J
s En I A
N e - B o - 1w o
we (M=, S — FDCE FDCE woo A )
= u o o N " [ o M of ez g
FMAP ppo— -
_u FMAP " — FMAP RLOC=KOVI
e - ] P, - I
RO Y — — o .
o N e | - s o FMAP
e e FDCE FDCE oo . N
o u - N . " N u
FMAP . —r —
iy FMAP e
-1" sez -1|" 1 5 FMAP RLocexovL
i R L ) . I .
- ' - . FDCE FDCE [ N
fpv— " o o R o moow 1, u 7
[SE R con ¢ o o g
FMAP o '
—Hu FMAP cn ar s e
- w . B - T FMAP o
e o p— FDCE FDCE - FMAP
[Ep— " - N moo |, or—e—a
= « .- [Ip— R Y H—
w0 o o y M
o 7 —— EMAP e
j > sl s )7 ruocoov2 fLocxovio frp—
o o F FDCE .
FDCE e T ol
FMAP . . o N s w1, — EMAP
— n ) > . -
. B y e ]
:T 1 vee o R o T — e, o] T8 -~

Copyin 1558 i

i MUXCY_L). RPM_GRIDcrors

[
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4 ‘ 3 2 1

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

OFDDRA4CE 19:0
D[3:0] o Q30 Ql )

F[3:0]

CE

be

OFDDRA4CE
Q[7:4]

OFDDRA4CE

D[30]  Q[30]

Q[11:8]

F[3:0]

OFDDRA4CE

D[30]  Q[30]

Q[15:12]

F[3:0]

OFDDRACE

D[30]  Q[3:0]

Q[19:16]

F[3:0]
8 | ce
>
pc
CLR
C
|
CLR
|
Title: VIRTEX Family OFDDR40 Macro
|IComments: 40-Bit Output DDR Flip-Flop w/Asynchronous Clear
Date: 16th December 2003 er:
drawn by KS
Copyright (c) 1993, Xilinx Inc. [Sheet Size: B Rev:




‘ | : : | .

the D byte goes out last (on C rising edge) :
the F byte goes out first Eon C falling edge) Q[3:0]

¢, OFDDRCPE_33

DO - H ™ ol Qo
DL
CE
bco
pc1
CLR
T
¢, OFDDRCPE_33
D1 0o PRE 0 01
F1
DL
@ CE
® pco
[ 2 pCL

¢, OFDDRCPE_33

D2 PRE Q2
DO Q
F2 o1
@ CE
o pco
[ 2 pCL
CLR
[ S
g OFDDRCPE_33

D3 o € 0 Q3
F3 o1
@ CE
o pco
[ 2 pCL

& XILINX

Title: VIRTEX Family OFDDR4 Macro J RG

Comments:
4-Bit Output DDR Flip-Flop w/Asynchronous Clear and Clock Enable
Date: 16th December 2003 er: 1
drawn by KS
Copyright (c) 1993, Xilinx Inc. [Sheet Size: B Rev: A
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D[31:16]

D[15:0] M2_1E
MUXF5_L
Lo
- M23 [
\\ o s Mo3
MUXF6_D
IM03 10
LO
MUXF5_L M = °
M45 10 - S i
LO
M67 11
S M47
MUXF7_D MUXFS_D
MO7 10
M8F 11
MI10F 11
MUXF5_L
10
LO
11
S msB
MUXF6_D
m8B 10
Lo
MUXF5_L MR = ’
- s M8F
10 0
MCD
— Implements as a DPRAM (8 slices)
& XILINX e
Title: VIRTEX Family Fast M32E5bus Macro
IComments: 32-to-1 bussed Multiplexer with Enable
[ ] E Date: 29th September 2003 er: 1
grg‘p!;r:i:ﬁl‘?cs) 1993, Xilinx Inc. [Sheet Size: B Rev: A




D[31:16] M2_1E
MUXF5_L
Lo
M2_1E wizs 0
DO
\\ o s M103
D1
L o MUXF6_D
E M103 10
® M2iE Lo
DO o
o1 o MUXFS_L M147 11
& S0 M145 M145 10 0 S Mot
E
M 2 1 E M167 11
Do — o s M147 MUX F7_D
D1
[ — M167
r E
M2_1E
MUXF5_L
10
Lo
11
M 2 1 E S m18B
o0 0 MUXF6_D
D1
. w0 iAe M18B 10 0
‘ £ M U X FS L MI1CF 11 °
M 2_1E - s M18F
DO 10
D1 ° M1CD Lo
P MICD 1
‘ E M1EF S MI1CF
M2_1E
DO
[¢]
D1
S0 ‘ £
. S1
.iz
& XILINX e
TR
Title: VIRTEX Family Fast M32ESbus Macro
IComments: 32-to-1 bussed Multiplexer with Enable
p N [ ] E Date: 29th September 2003 er: 1
irawn by KS
Copyrigﬁl (c) 1993, Xilinx Inc. [Sheet Size: B Rev: A

‘ s 2 ! Page 25A




A B I c D

. CHECK_16 CHECK_16
ITAG Instruction Decode g . [ L
OpCode Klun(cjtlon t[opN&mO%P m ORCK2 peci k b TDO_LOSTAT . DRCKZ pocy ¢ 1od_TDO_HISTAT, ~ WH—cilk  Page 27
0 Operation [ ] STATUS[15:0] “"lowstat” “status(siie] “histat” mBRCKL | spek
1 FPGA Reset [toggle] I TATUS[15:0] T ATUS[15:0]
2 RdCtrl0 Current DDU L1A Number (24-bit scaler) I%TD' I%TD' mEL sl RAWG—TL0
H H B————SEL2 B————SEL2
3 Check status (capture and shlf_t) [32 bits] RST [, RST L UPDATE | jppaTE
Old 4 Check status, low-word [16 bits] mSHIFT | qer mSHIFT | ey et
Code 5 Check status, high-word [16 bits] IMSH'FT
7 6a || Check FiberOK status (Check_FOK) [8 bits] AT TION TDO_LOSTAT m————LLR
6 6b || Check FiberErr status (Check_Ferr) [8 bits] STATUSI3LOl @ F3  |p3 Page 32 -Igg :;ZTT‘LTS Y TT'D;OHLLISNT’\;
11 7a || L1A Mismatch [8-bits] F2 A0€ -—P% oL INOME
_hi DRCLK TDO_STATU TDO_FIBEROK
26 7b | Stuck Buffer Errors [8-bits] ”Iﬁ%pgastat”i v TDO_XMITERR
25 8a || FIFO Empty Status [10-bits] STATUS[31:0] 0 DMBWAN TDO_FREG
20  8b || Almost Full FIFOs [6-bits] l% DI 50 TRAPMTRO_FFUL TD%%
; aTDO_FMEM_MIN |
21 9 |l Full FIFQs [12-bits] BRST  |or W ore B NG REG BSCAN_VIRTEX
13 10a Timeout: start [8-b|'[S] SHIFT LSHET IDO FDIAG-B ) .TDO TIME-END ERR ) UPDATE UPDATE.
17 10b RX EI‘I‘O!’S [%—bits_] obi coice 100 FifiEM A % WT:&.
14 1lla T!meout: end-wait [8- |t§] i S TAvEY T gl
15 11b|| Timeout: end-active [8-bits] om0 por DO LIDERR wu | SELL
12 12al|| Data Xmit Errors [8-bits] el = = N O LIAERR | oncs DKL DRCKI g
16  12b|| DMB Errors [8-bits] .RRR Car [ @TDO_STATA’ g DO_C-CODE POl | oo se1p | SEL2 TS
13 || Fiber 1 & 0 Write Memory [10-bits] = m D0 STATS ) )__TDO_2STAT D92 Jrocz  oroxe|-DCKZ[>  DRCKZ g
14 || Fiber 3 & 2 Write Memory [10-bits] Makes RST Jast for 16 CxéngeSH g{t;‘r RRRisgone: ppc @ —— "~ o e
15 || Fiber 5 & 4 Write Memory [10-bits] B SYNC RSTS ™ rer ) O-RRAI, o RST g o -
16 || Fiber 7 & 6 Write Memory [10-bits] Fol MITAGRST 7 o B °DVCENB
. . CLK m DRCKZ o TDO_XMITERR
17 || FIFO Mem Available 1 & 0 [10-bits] puF or: L S XMIT_ERRORS[15:0] TDOW q
18 || FIFO Mem Min Available 1 & 0 [10-bitsl Y/ R— DMB_ERR[7:0]BYF8 xuir errorsiise] STATUS[15:0]
19 *19al| Lost In Data [8-bitS] Fiber inputs gre frozen until ~9BX after Reset goes away = - = . .%Tm
18 *19b|| Lost In Event [8-bits] CHECK_24 s wstl| 3 RST
20 || C-Code Status [16-bits] 2 e 29831 FDRE ST gy
21 DMB Warn/Full Status [16-bits] mPRCK2 e k 1D0_TRO_LINUM .@E b QLST_M.
22 22 || Status Register A [16-bits] Bponzsel | o "rdscaler” ce
. . I [23:0] CHECK_24 CLK CHECK_16
23 23 || Status Register B [16-bits] BTDI | 0, Page 31 e
24 24 || Status Register C [16-bits] mELZ oo IEZ;WDVCENB m CLR RST — IEGTCKZDVCENB
25 || Diagnostic Trap [192-bits] ST or R pReLK Tog [0 LINUMY | L R 100 TDOFIBEROK
26 || RdCtrl1 Current DDU L1A Number (24-bit scaler) mE L LSHET E— STATUS[23:0] FERRI70] BUFB | roxpisis) pmemimmmtmmsTATUS[15:0] CheckFiber
*28 || # Mem assigned to Fibers 2-0 [16-bits] I%gzz C LFOK[7) I I%;:iz
*30 F!ber 3-0 Mem D!agnost!c [InRDO, 4 * 8—bits] aRST Lot aRST bt
*31 || Fiber 7-4 Mem Diagnostic [INRD1, 4 * 8-hits] mSHET | sy mSHET sy
THE OHIO STATE UNIVERSITY e JTAG Status Monitor Signgls Y JRG”ARENT PAGE A prOIECT D785
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A I B I c D

CHECK_16
CD12CE . . page 30 CHECK_16
FFULL[11:0] LEFULLILOl DRCKa | VCENB =% bvcens
3 . B4 DRCOLK 00 JDO C-CODE . = DRCK2 DRCLK TDOTDO_TIME_ST_E$
1 120R2 > LCLK |, C-CODE-STAT[150] , CcodeStat STARTIME_ERR[15:0] "RxErr”
F I I F I FO = R A T ATUS[15:0] LRXERR[7:0] BUF8 s1arTivE ERR[15:I TATUS[15:0]
u RST BTDI _irp, BTDI
SEL2 [EA. 0
TS B STARTIME_ERRJ[7:0] -%sm
RST
RST
FAF[5:0] FAF FB[5:0] LFAF[5:0] 3T sper mSHFT § ey
8 CcE
I;nz F S }W - CHECK_16
O = cLr . .
A I F RST DMBWARN[7:0 DMBWRN_FB[7:0] DMBWRN[7:0] FllC oveens
DRCK.
8 B "SPRCLK TDO_TIME-END_ERR
w02 8 F——m TDALRO_TIME-END_ER
CLK ENDWAIT_ERR[15:0] Timeout”
RXERR[7:0] LRXERR[7:0] DM B Warn e ENDBUSY_ERR[7:0PYF8enpwar errpiss] TATUS[15:0]
RST BTDI
80R2 .75EL2 {TDI
ENDWAIT_ERR[7:0] J| W2 —seL2
RX Error =ETR
Eo1 mSHET st
DVCENB
mBREKZ o k 700 TDO_DMBWRN
DMBWRN[15:0] "DMBwarn
DMBWRN[70] ISTATUS[15:0]
LSTATBJ[15:0 DI
SEL2
DMBFULL[7:0]BUF8 DMBWRN[15:8] RST
LSHFT
CHECK_16
LSTATC] Fa VNS CHECK_12 CHECK_16
15:0 =
DRCK2 Page 29
Nt e | mS e U EIROIT e v
.01 BUF6 ) A : Stalyg=">"cprcLK TDO_FFUL B S DRCLK TDO_STAT
FAPDS] O] s TATUS 0] LFFULL[11:0] G STATC[15:0] T S tatC
LFAF[5:0] NRDY[9:0] B———TDI I T ATUS[11:0] T ATUS[15:0]
— : -%sm @B Lo, B0,
shiEr T I%sa.z l%sa.z
B LSHFT B RsT B2 RST
— mSHET ) sy ST sy
- CHECK_16
F7 OVCENE f10 CHECK_16 CHECK_16
DRCK2 DVCENB
m2RE0E preLk TDO_LIAERR
L1_ERR[15:0] TDCW mORCKZ ooy Tpg TRO_LIDERRy m-F22_—pvcens B2 __pvcens
BUFS - STATUS[15:0] LlD_ERR[lSO] ] "LostErr .LCKZDRCLK Tod TDO STAT& .LCKZDRCLK D0 TDO STATE
STUCK_ERR[7:0] L1 ERR[15:8] o, LIE_ERR[7:0] BUF8 |p errpisig) e T ATUS[15:] STATA[15:0] "StatA” LSTATB[15:0] "StatB’
2 | g - ol —— T ATUS[15:0] T ATUS[15:0]
L1 err[z.0] | ®RST - LID_ERR[7:0] -%sm -%m .?Am
] EL2
SHIFT RST S SEL2 B oS SEL2
B> LSHFT SHIFT || qier RST ST RST ST
. — mSHFT ) st ST syt
THE OHIO STATE UNIVERSITY [TITLE JTAG Signals BY JRGPARENTPAGE 2A PROJECT D785
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A B
BUF5 CHECK_10 CHECK_10
BUFS CHECK 10 FWAMEM[4:0] FWCMEM[4:0] FMEMAVAIL[4:0]
FWOMEM[4:0] FWAMEM[4:0] Pag‘e 28 I UFs I F15 DVCENB MEMAVAILD: F17 DVCENB
FWIMEM[4:0] UFS FWAMEM[9:5] ESCKZ DVCENB : y m2REK2 ey Tpg—TPO_FWMEM_@ ol mCROKZIhec 10g_TPO, FMEMAVA&
: : . » :
DRCLK TpqTDO_FWMEM g T ATUS[S:0] *WrMemActive” L) B MemAvail
STATUS[O0] "WrMemActive” BTDI BTDI
: B———DI B———DI
B2 p, -%sm -%sm
.7SRESL'T' ISEL2 B RST B————RST
IsiRST [l s mSHET G sher
HIFT
B> SHFT
CHECK_10
BUF5 CHECK 10 FW6MEM[4:0] BUFS FWDMEM[4:0] = M MINE) CHECK_10
FW2MEM[4:0] FWBMEM[4:0] - I UF5 FOMEMES] F16 DVCENB F18 DVCENB
F14 2 : DRCK2 :
_ UF5 _ DVCENB m2RERe bpelk 1pg_TDO_FWMEM_Q FMEM_MIN[9:5] DRCK2 [ ok TDO EMEM MI
FW3MEM[4:0] FWBMEM[9:5] DRCK2 " c B TDO5+
B——"°DRCLK Tpg_TDO_FWMEM_B STATUS[0] WrMemActive Min_Mem
. "WrMemActive” BTDI ‘ TATUS[9:0]
STATUS[9:0] = DI BTDI [,
B0 Lo, mSEL2 kpis L L
SEL2 RST RST
IWSELZ IWRST = RST
SHIFT | o = |SHET COMPMC5 STy st
B LSHFT FMEMAVAIL[4:0] FD5CE
A[4:0]
GT — FMEMAVAIL[4:0] ] FMEM_MIN[4:0]
L+ L_NEWOFMEM_MIN POl qpan)
FMEM_MIN[4:0] @M e
CLK
OR2 L ¢ R
COMPMC5 2, (I —
FMEMAVAIL[9:5]
AL0] FD5CE
oT— FMEMAVAIL[9:5] FMEM_MIN[9:5]
L7 |_NEWIFMEM_MIN POL - Qa0
CHECK_16 CHECK_16 FMEM_MIN[9:5] RST ENIFMEM I\:I:IIV:IK ce
F30 F30 ore ¢ ar
o DVCENB ORCIG DVCENB g,
DR ) B —
m e PRox TogFPOA W7 UDRCLK oG o S " - CHECK_16 CHECK 16
FA-DIAG[31:16] FA-DIAG[15:0] Fllbelf‘Dllag — —
G TATUS[15:0] I TATUS[15:0] ca1 -
BTDI DVCENB DVCENB
st Lo sz Lo DRCK2 FDO_B DRCK2 TDO_FDIAG-B
S SEL2 S SEL B—°DRCLK ™ B——"DRCLK % S herDia
RST RST RST RST FB-DIAG[31:16] FB-DIAG[15:0] Flbe][‘]D]Lag
SHIFT SHIFT I TATUS[15:0] I TATUS[15:0]
B LSHFT B————LSHFT BTDI L, -
FADIAG[15:0] L SRESL-T—*SE'—Z I*SRESL_ZI_ SEL2
FODIAGI15:0] - B———RST B————RST
BUF8 riomoral BYF8 s piacir mSHET Y sy 3T sper
FODIAG[7:0] FA-DIAG[7:0]
FIDIAGLS ] F5DIAG[15:0]
. BUFS8 F5DIAG[7:0] BUF8 FB-DIAG15:8]
F1DIAG[7:0] FA-DIAG[15:8] N - FB-DIAG[15:0]
E——— S — reomacrol BYF8 g piacpais
F2DIAG[7:0] BUF8 FA-DIAG[23:16] A . [z
CADIAGIS0 F7DIAG[15:0]
] BUFS8 F7DIAG[7:0] BUF8FB—DIAG[31:24]
F3DIAG[7:0] FA-DIAG[31:24] FADIAGELS] FB-DIAG[31:16]
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A [ B [ C b
FD12CE
LFFULL[ll:O’ TRAP_MEMSTAT[31:20]- e ~e FD10CE
PILOl qnrof . CHECK 16 FMEMAVAIL[9:0] 0
.TRAP ce FMEM_MIN[5:0] TRAP_MEMSTAT[15:10] — : y CHECK_16 CHECK_16
CLK
[ AL Y F25
o DROKZ | roh® F25 _ byvcens FS__ bvcens
mRST mBORCKZ ek 10gSPO_10g DRCK2 DO 9 FD16CE m2RCKZ ik SDO_8
TRAP_MEMSTAT[31:16] LA E— = PROLK Too—=——"a TRAP_CCODE[15H] e
FD4CEBUS E— T ATUS[15:0] TRAP_MEMSTAT[15 g]I'ATUS[IS o = mSTATUS[15:0]
| : -
FMEM_MIN[9:6 TRAP_MEMSTAT[19:16 BTDI
M ] .ETD' @SPO_10 L, DI
mRAP | Woor R mSEL2 e, SEL2
CLK c IWRST RST RST RST
oLR CHECK_16 T ey CHECK_16 SHIFT STy sy
mRST — PTG st CHECK_16 S
ENDWAIT_ERR[15:0] B5_ pvcens STARTIME_ERR([15:0] B2 bvcens F25
DRCK2 | oo 15g.SDO_7 = DRCK2 | o DO 6 DRCKZ | YCENE
.7' e | B D1 FD16CE B———=DRCLK 00205 g
TRAP,END-T[15-0STATU S[15:0 TRAP_START-T[15:0 NRDY[15:0] TRAP_NRDY[15:0]
[15:0] STATUS[15:0] DI15:0] = m— T ATUS[15:0] FD32CE
DI EMPTY_M[63:32) TRAP_EMPTY[63:32]
SEL2 o vl
SEL2 mEL2 e
RST RST RST
.7SH”:T LSHFT SHIFT RST
B LSHFT oLl L PN
TRAP_EMPTY[31:0]
CHECK_16 CHECK_16 TRAP_EMPTY[15:0] CHECK 16 TRAP_EMPTY[63:32]
F2s = TRAP_EMPTY[47:32]
L1_ERR[15:0] B—=>DVCENB mF2 bvcens F25
m ORCKZ e ¢ , SDO_4 m DRCK2| sDo 3 DRCKZ | e
. TDg FD16CE DRCLK To0——-"n B——"=DRCLK T0g-3P02 g
TRAP_L1ERR[15:0] ) DMBWRNJ15:0] TRAP_DMBWRNI[15:0] .
STATUS[15:0] Di15:0] T ATUS[15:0] TRAP_EMPTY[31:16]
: STATUS[15:0] .
DO 4 TRAP_EMPTY[63:48]
TDI o = TDI SDO 3
mSEL2 kps SEL2 .ETTDI
RST WSt PR [
SHIFT ReT B RST .ﬁRST
LSHFT SHIFT
. BT LSHFT mSHET ey
FD32CE FD32CE
EMPTY_M[31:0] TRAP_EMPTY[31:0] CHECK 16 TRAP_STATUS[31:0] CHECK_16
= CHECK_16
F25
|=25C a OVCENE e DVCENB 500 0 F25  \vcens
DRCK D
B—="5DRCLK SDO 1 g B—"-C% DRCLK 1Dg_SPO_0 g
TRAP_EMPTY[15:0] 09 TRAP_STATUS[31:16] m BREK2 ek 7pg TRO_TRAP
— T ATUS[15:0] — T ATUS[15:0] TRAP_STATUS[15:0] trap
SDO_2 SDO_1 E— T ATUS[15:0]
D! SEL2 ! RO 0
sner BT 'SHTEELFT RST L, CHECK_16
B> LSHFT L —
IﬂLSHFT F28
DVCENB
FODIAG[15:0] ED16CE mPRCK2 ok D0 TDO_MCNT g
. MCNT[15:0] TRAP_MCNT[15:0
SRACE rooiacieo BUFS MCNT[4:0] PISO p — hemmts TATUS15:0]
o CRIT+1 FIDIAG[15:0] CcE BTDI |,
g Slerme | R m Fomeisg BUFS MCNT[9:5] o w2
STATUS15 AND2B1 F2DIAG[15:0] RST
w022 e Q21— SHIFT
[ S @l F2DIAG[4:0] BUF5 MCNT[14:10] B> SHFT
CLR
— NONE_FREEQ--->>gSTATAS [ wontis
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A [

8 Bit Instruction Register

D7

D4 _16E
A0 DO
Al D1

A2 D2

A3 D3

a4 .

RF3

[ )
decode first 32 OpCodes (5 bits)

F[15:0]

F[31:0]

Glitch Proteggon for JRS‘[Dfunction: must do NOOP after RESET!

D2F1

DF1

AND2

FD

.& o 9 DF1 o 0
mCLK mCEK
FD
aRFaL | o _DF31
aCLK | aCLK

FD
F1-1 b F1 -
aCLK |
FD
o D2F31 Fa1-1
AND2
aCLK |

F31

FDCE FDC
sEL m_BTDI 5 ol @RAWZ 5 0
l.:DSHlFT LSHCK, N
ac * ¢ e °
mCLR PY T
FDCE FDC
R ol @RAWE R 0
@ CE
c ® c
. CLR CLR
GND ‘ .
FDCE FDC
5 o__@RAWS 5 0
CE
c @ c
CLR CLR
L — o
FDCE FDC
5 ol g@RAWS 5 0
CE
c @ c
CLR CLR
L — o
FDCE FDC
5 o__g@RAWS 5 0
CE
c @ c
CLR CLR
L — o !
FDC
R ol @RAW2 R 0
@ CE
'y c ® c
CLR CLR
.—1 ’—1
FDCE FDC
R ol @RAWL R 0
@ CE
c ® c
CLR CLR
.—1 ’—1
FDCE FDC
R 0 RAWO R 0
CE
c ® c
CLR CLR
I — .
= UPDATE CLR u
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A [ B I C I )
10-bit JTAG Register Read out (on DVCENB)
STATUS[9:0] FDCE
b ol STAT7g
om2 iLKENA CE
AND2 = DRCLK c
CLR
STATUS6 mRST
FDCE
STATUS9
STAT6
STATUS8 ) o212 "m
STATUS? o mLKENA | o
STATUS6 AND2 DRCLK c
STATUS5 = CLR
STATUS4 STATUS5 m RST
STATUS3
STATUS2 FDCE
STATUS1 STATS
D Q—————HA
STATUSO STAT6 LKENA | o
AND2 oR2 = DRCLK c
CLR
STATUS4 @RSt
FDCE
R ol STATag
or2 iLKENA CE
AND2 mDRCLK |
CLR
STATUS3 mRST
FDCE
5 ol STAT3g
STAT4 LKENA e
OR2
AND2 = DRCLK c
CLR
STATUS2 mRST
FDCE
b ol STAT2g
orz iLKENA CE
AND2 mDRCLK |
CLR
STATUS1 m RST
FDCE
STATUS9 5 ol STAT1Ig
STAT2 LKENA
BT S NSHT g FDCE AND2 % DRCLK CCE
INV b Q STATQ. ] CLR
DVCENE TDI Jis LG ce STATUSO = RST
m. AND2 m DRCLK . FDCE
CLR
AND2 STATUSS mRsT D Q
STATL
FDCE or2 LKENA CE
AND2 mDRCLK |
5 ol STATeg R
¥ @RSt
o2 LKENA CE
AND2 » DRCLK c STATO
CLR
@RSt TDO
LKENA
AND2
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A [ B I c I )
12-bit JTAG Register Read out (on DVCENB)
STATUS[11:0] FDCE
o ol STATTg
om2 iLKENA CE
AND2 = DRCLK c
CLR
STATUS6 RST
STATUS1L L
STATUS10 FDCE
STATUS9
STAT6
STATUS8 ) o—>""m
STATUS? o ELKENA |
STATUS6 AND2 m DRCLK c
STATUS5 cr
STATUS4 STATUS5 m RST
STATUS3
STATUS?2 FDCE
STATUSL STATS
D Q—————HA
STATUSO STAT6 2 LKENA | o
AND2 mDRCLK |
CLR
STATUS4 mRST
FDCE
R ol STAT4g
or2 iLKENA CE
AND2 mDRCLK |
CLR
STATUS3 m RST
FDCE
STATUS1L o ol STAT3g
FDCE STAT4 s iLKENA e
AND2 DRCLK c
b o STATIY B—c
¥ STATUS2 m RST
o2 LKENA CE
AND2 = DRCLK c FDCE
CLR
STATUS10 mRsT o o STAT2g
FDCE orr WS
AND2 mDRCLK |
5 ol STATIQ LR
STAT11 ¥ STATUS1 m RST
o2 LKENA CE
AND2 = DRCLK c FDCE
CLR
STATUS9 mRsT b o STATLg
FDCE STAT2 i o ce
B {0 ST g AND2 mORCLK |
INV b Q STATQ. CLR
DVCENE STAT10 Jis LG ce STATUSO = RST
m. AND2 m DRCLK . FDCE
CLR
AND2 STATUSS mRsT D Q
FDCE STAT1 o LKENA cE
AND2 mDRCLK |
5 o STATEg LR
¥ m RST
o2 LKENA CE
AND2 » DRCLK c STATO
CLR
mRST TDO
LKENA
AND2
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A I B I C I D
R 16-bit JTAG Register Read out (on DVCENB)
. FDCE
STATUS15 STATUSIS o ol STATT g
STATUS14 FDCE o2 EUEA |
DRCLK
STATUS13 STATIg Anez B¢
STATUS12 LKENA ° ¢ STATUS6 RST -
STATUS11 OR2 EENA e [
STATUS10 AND2 .M c EDCE
STATUS9 CLR
STATUSS STATUS14 RSt b o STATog
STATUS7 FDCE LKENA | e
STATUS6 c AND2 % DRCLK
STATUS5 5 o STATL B
STATUS4 STAT15 LKENA | o STATUSS mRST
STATUS3 OR2
STATUS2 AND2 mORCLK ¢ . FDCE
STATUSL
STATUSO STATUS13 mRST o b o STATSg
FDCE or2 LKENA CE
) o STATL AND2 = DRCLK c o
STAT14 LG ce STATUS4 = RST
OR2
AND2 » DRCLK c FDCE
CLR
STATUS12 g RsT o o STATAg
FDCE or2 iLKENA CE
5 ol STATIZ AND2 mORCLK e s
STAT13 KENA | o STATUS3 mRsT
OR2
AND2 » DRCLK c FDCE
CLR
STATUS1L @ RST o o STAT3 g
EDCE STAT4 o2 LKENA cE
. . STATL AND2 = DRCLK c ;.
STAT12 ELEnA | o STATUS2 m RST
OR2
AND2 = DRCLK c FDCE
CLR
STATUS10 mRsT o o STAT2g
FDCE om2 iLKENA CE
AND2 DRCLK
STATL |
D Q 4“ CLR
STAT11 ELKENA cE STATUS1 ™ RST
OR2
AND2 = DRCLK c FDCE
CLR
STATUS9 mRsT o o STATLg
STAT2 LKENA
. LSHFT > : NSHFT . FDCE OR2 e
NV STATO AND2 = DRCLK c
D Q—————H CLR
DVCENE STAT10 Jis LG ce STATUSO = RST
CLKI
:SELZ } —CLEA AND2 .% c EDCE
CLR
AND2 STATUS8 mRsT D Q
FDCE STAT1 o LKENA cE
AND2 DRCLK
B—c
o o STAT8 g oR
o RLKENA cE = RST
AND2 » DRCLK c STATO
CLR
mRsT TDO
LKENA
AND2
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A T B T C T D
—— [ ' Read DVCENB
24-bit JTAG Register Read out (on
STATUS22 2¥2¥32;0 DVCENB CLKENA FDCE
LSHFT NSHFT
STATUS2L B raTuss @ ® DwvC u .@D—. STATUS15 b o —STAT g
STATUS20 o
STATUS19 [ STATUS? AND? FDCE oR? WEERA— ce
STATUS18 J| STATUS6 STATL AND2 DRCLK c
STATUS17 l|_STATUS5 b o STATIg = CLR
STATUS16 J§ STATUS4 FDCE STAT16 gena | o STATUS6 @ RST
STATUS3 OR2
STATUS1S STAT23 AND2 DRCLK EDCE
|
STATUSL4 sﬁwgi o Q| S ciaTe
STATUS13 | SASs ore MR jce STATUS14 m RST b o STATog
STATUS12 AND2 DRCLK c FDCE LKENA -«
= . LR AND2 oR2 m DRCLK .
STATUS22 [ L 0 o —STATL RsT oR
EDCE STAT15 e LKENA cE STATUSS ™
STAT22 AND2 mDRCLK ¢ FDCE
5 o - CLR STATS
RLKENA STATUS13 » RST D —=22 "
OR2 & STAT6 LKENA
AND2 @ DRCLK c FDCE %% _ DRCLK N
CLR AND2
STATUS21 RST 5 ol__STATIZ e
u i mRST
FDCE STAT14 Jis LKENA ce STATUS4
STAT21, AND2 mDRCLK 4, FDCE
o o—>2=m CLR STAT4
orz HEKENA e STATUS12 = RST D o—=>"""m
AND2 ™ DRCLK c EDCE i FUENA ce
CLR AND2 DRCLK c
STATUS20 RST 5 o|__STATIg B—c
FDCE STAT13 LKENA | o STATUS3 mRsT
OR2
o Q STATZO. AND2 » DRCLK c FDCE
CLR
STAT21 J LKENA CE STATUSIL RST b 0 STAT3.
AND2 ™ DRCLK c i, = FDCE STAT4 o DRCtKKENA CE
STATUS19 RST . . STAT1 AND2 = ¢ wn
FDCE STAT12 e | o STATUS? @ RST
OR2
o o STATISQ AND2 m DRCLK c FDCE
STAT20 LKENA CLR
— or B K * STATUS10 S o ol STAT2g
| R
© an FDCE el 1V
STATUS18 RST AND2 DRCLK .
.—‘FDCE b ol STATL e
STAT11 ELKENA cE STATUS1 ™ RST
STAT18 OR2
° e u AND2 mDRCLK L FDCE
STAT19 LKENA CE CLR STATL
AND2 ore m DRCLK c STATUS9 mRST ; b ol STATLg
STAT. LKENA
e FDCE e
STATUS17 RST C — ore M -
FDCE D o STATO g = CLR
STAT10 LKENA STATUSO RST
STAT17g ce [ AL I
pLKENA ° ¢ AND2 o2 .% c FDCE
OR2 CE CLR
AND2 mDRCLK L STATUS8 @RSt o 0
CLR STATL
STATUS16 RST FDCE o DRCtKKENA ce
AND2
B—c
FDCE o ol STATE g CLR
- . @ RST
° . ore DRCLLKKENA N STATO
AND2
[ Lo m ORELE
oR2 LKENA CE c o
AND2 @ DRCLK c mRST TDO
CLR LKENA
u RST AND2
H : PROJECT
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STATUS[31.0] STATUS15 STATUS7
FDCE FDCE
STATUS23 R STATIS, R ol STAT7g
STATUS31 FDCE pLKENA CE RLKENA cE
STATUS30 OR2 OR2
STAT2 DRCLK m DRCLK
STATUS29 D o STAT2g AND2 [T IRLAOL S w AND2 ¢
STATUS28 or2 WEA e STATUS14 @ RST STATUS6 m RST
STATUS27 AND2 DRCLK c
STATUS26 m CLR FDCE FDCE
STATUS25 STATUS22 RST
il ] STATL STATE
STATUS24 NSHFT FDCE STAT15 ° b ° ¢
STATUS23 or LKENA | cp or2 LKENA__ | ce
gﬁlﬂggi g 5 ol STAT2gg AND2 m DRCLK R AND2 m DRCLK R
STAT23 LKENA CLR CLR
STATUS20 ore M CcE STATUS13 mRST STATUS5 m RST
STATUS19 AND2 IO S
STATUS18 CLR FDCE FDCE
STATUSL7 STATUS21 [ It I o STATIg R ol STATS
STATUS16 EDCE n
N STAT14 ELKENA | e LKENA |
STATUS15 OR2 OR2
STAT2 DRCLK m DRCLK
STATUS14 D o STATZig AND2 O e AND2 < .
STATUS13 orz WCENA ) ce STATUS12 RST STATUS4 RST
STATUS12 AND2 DRCLK R [ . R
STATUSIL = CLR FDCE FDCE
STATUS10 STATUS20 RST
Al > ] STAT1gy STAT4
STATUS9 D D Q——— 1
STATUSS NSHFT FDCE STAT13 LKENA - LKENA cE
OR2 OR2
STATUS7 A E b ° STATZ% AND2 » DRCLK c AND2 » DRCLK c
STATUS6 LKENA CLR CLR
STATUS5 oR2 DRf:r CE STATUS11 RST STATUS3 RST
STATUS4 AND? mDRCLK Lo e ]
STATUS3 CLR FDCE FDCE
STATUS2 STATUS19 [ A1 E— R STATLY R o|__STAT3 g
STATUS1 "N | FDCE STAT12 LKENA CE LKENA cE
STATUSO OR2 OR2
b Q STATl% AND2 = DRCLK ¢ AND2 = DRCLK c
STAT20 LKENA CLR CLR
oR2 CE STATUS10 RST STATUS2 RST
AND? mDORCLK L e [ L
CLR FDCE FDCE
STATUS18 mRST ) STATIQ ) o|_star2
FDCE STAT11 pLKENA CE RLKENA cE
OR2 OR2
b 0 STATli AND2 = DRCLK c i, AND2 = DRCLK c ;.
ore | MHEAce STATUS9 m RST STATUSL - RST
AND2 DRCLK c
= CLR FDCE FDCE
STATUS17 g RST . STATO g . o|_stats
FDCE STAT10 LKENA cE STAT2 LKENA cE
OR2 OR2
b Q STATli AND2 = DRCLK c i, AND2 = DRCLK c e
STAT18
orz LKENA— ce STATUS8 m RST STATUSO - RST
AND2 B DRCLK c
CLR FDCE FDCE
STATUS16 m RST . STATS g . .
FDCE iLKENA CE iLKENA CE
OR2 OR2
b Q STATli AND2 = DRCLK c s AND2 = DRCLK c ;.
i e m RS RST
AND? mDORCLK Lo
R STATO
.u TDO
- LKENA
e o ey Check Status LOGIC (F3), shift test (F2)
AND2 NV
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STATUS31

LKENA
OR ii CE

AND2 : = DRCLK c

STAT3H

STATUS30 = RST

STAT31 LKENA

OR2
AND2 = DRCLK c

STATSE

STATUS29 = RST

STAT30 LKENA
OR?2
AND2 = DRCLK c

STATZ%

STATUS28 ™ RST

STAT29

iLKENA
OR:

AND2 ? = DRCLK c

STATZ&

STATUS27 ™ RST

STAT28 LKENA
OR

AND2 : = DRCLK c

STAT2 i

STATUS26 ™ RST

STAT27

iLKENA

AND2 ore = DRCLK c

STATZi

STATUS25 ™ RST

STAT26 LKENA
OR?2
AND2 ™ DRCLK c

STATZi

STATUS24 ™ RST

STAT25 PLKENA
OR CE

AND2 ? m DRCLK .

STATZﬁ
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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

FOK

MATCH
LFOK

XNOR2
RXDV

LRXDV
DV_LED

SOP3B1A

g BLINK
s T Q

.BCLK c

CLR

FDC FDC
LOOP_RXDV_| o LRXDV o o
mCLK L. mFBLINK |
CLR CLR

FOK_LED {>O FOK LED g
INV

= RST OR2BL CLR_DVLE
FOK
RST

DV_LED {>O DV_LEDy
INV

& XILINX e

Title:

Comments:

FIBERLED

Custom LED Slow-Blink Control for Fiber Inputs

Date:

27th January 2004 er: 1

Sheet Size: B




DO.

RLOC=X0Y0

FMAP

Dl.

RLOC=X0Y0

D2.

RLOC=X0Y1

FMAP

D3.

RLOC=X0Y1
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Copyright (c) 1993, Xilinx Inc.
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A[4:0]

D4 _16E

D[31:0]

& XILINX

Title: VIRTEX Family Decode 32E Macro
(omments: 5-bit to 32-bit Decoder
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Sheet Size: B Rev:
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D[17:0]

RPM_GRID=GRID

FDCE

Q8

R — RLOC=X0Y0
FDCE

Q8

R — RLOC=X0Y4
FDCE

S RLOC=X0Y8
FDCE

@ Trioc=xovt
FDCE

D

P T rioc=xovs
FDCE

CE

Cc

CLR

@ Trioc=xovi
FDCE

D

D
CE

Cc

CLR

& Triocxovs
FDCE

CcE
[ ] c
CLR

@ Triocxovz
FDCE

D
CE

Cc

CLR

@ Trioc=xovs
FDCE

D

CE

[ ] c
CLR

.—‘ RLOC=X0Y2
FDCE

D Q%

D6

D

CE

[ ] c

CLR

.—‘ RLOC=X0Y6
FDCE

D

CE

Q6
[ ] c
CLR
.—‘ RLOC=X0Y3
FDCE

CE

[ ] c
CLR

.—‘ RLOC=X0Y7
FDCE

RLOC=X0Y3

RLOC=X0Y7

D Q

CE
Cc

CLR

@ Trioc=xovs

& XILINX
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