SN000000000000000000000000000000000000060000000000000000000000000000000000000090900000060606000000000000000000000000600000000000000000000000000000000000000000000000000°>
= = S
= In5Ctrl (file 0ddu_in}0-5-2005_16:00
= — =
c CMS CSC DDU5, Input Control FPGAs DF014A01 Version 147
= Process Rocket /0 Data from DMHB format output to DDU FIFOs v1: begin from in4ctrl v12-
= Last before DMB Format change--->> v2-9r2: v4: set FifoAlmostFull==HalfFullFifoA (un-invert), =
= require LFOK & FOK to Enable InUnit, Allow Start for NoLive Fibers case (=
—jthis DDU: . ¥10: invert Stat[31:28], add FakeL1len from VME, EVCNtRst/BCO to VMEctrl, DMBwarn to FMM from InUnit{=
5 RXER words are skipped, FILLER added as needed v11: tune MEM_CTRL Search/Full logic |~
o U e e o ginag et ( ) v12: fix FFO/1, retune MEM_CTRL, add In_C-CodeStat JTAG Reg (F20) &
© - Should we Reset RxErr Monitor? How? v13: remove RxErr & NoLiveFibers from SingleErr, add RACtr-1 L1_Count JTAG Reg (F26) =
§§ v14: tune Mon.Reg.Resets, add DMB Warn/Full monitor & register (f21), 2 1/0O for IDMB_Full to DDUctrl §3
3 <
k3 =
K3 =
- PART=XC2VP20-6-FG676 :
© AVOID=Y21, E23, C22, E21 S
- (INIT, BUSY, WRITE, CS) NCNTRL . =
= NC_XCV400_FG676=B13, AF13 All 1/O is 3.3V Mode 1 Switch Block s
= NC_XCV400E_FG676=D13, Y13 y 1: Mode Bit 0 S
f§ 2: Mode Bit 1 §3
= PROM=2*XC18V04-VQ44 (PARALLEL) 3: Mode Bit 2 s
E§ DDU5in\In5CtrlI\in5ctrl 4: Mode Bit 3 §3
= 7: Set Fake L1A (data passthrough) S
§§ 8: Set all 10 bits HIGH, ~FPGA version on LEDs §§
e S
3 i =
< VME Broadcast Addresses: PromlID: 05026093h =
E§ 24=0SU-TCB "Test Control Board" FPGALd: 31266093h §§
- 25=DMB To Do: s
~ 26=TMB ELECTRONICS LAB e N o) S
:: 27_BOth DMB and TMB — use DDU-DMB fiber to STOP DMB on FULL, check ::
Ei 28:DDU PHYSICS DEPARTMENT — Watch for TRG buff overflows §3
E§ 29=DCC THE OHIO STATE UNIVERSITY — No logic for TXEN, TXDIN, PAEO/1, Mode5/4...0K. 53
= 174 WEST 18TH AVE :
= COLUMBUS OHIO 43210 S
K3 =
:i ) DDU WordCount (64-bit words) for No Data" event: 0x006. §:
:: DDU Format Since DDUctrl v15: DDU WordCount for one DMB (only one CFEB): =210 dec, 1680 Bytes :}
S HL: BB TINRGRRIRINGSOCR TRV T-2: ox/BO0BIEEEE/8000/8000 DDU WG, DB with 2 CEEB (8 sampies eachy: %8@? 413 SSS 3330 Bltes S
= H2: ox/800070608TB00d /M T-1: 0x/S555°858810Q36/BPPP DDU WC, 2 DMB with 2 CFEB EnCFEB =4): 32Eh = 814 dec, 6512 Bytes S
S H3: oML LSeciZ S L IEEMY TR: OXIA/2/WW WIVWWIRRRRITUMK DDU_ordCount = (6 + 25INISTICFEB + 4-nDMB) < 30070, 240560 Bytes _ s
I DED 00000000000000000000000000000000000000000000O0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 v,

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 gnCFEB 12} 996h = 2454 dec, 19632 Bytes

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

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




A ‘ 5 _
I b

1 1+ H ] ~ FIber0=G 2}
Mask DMBs with critical error until they're Reset? e R ONIT °—=="®jingle error, insignifi
Fron o rro g--->NOt useful, comes 3 words too late to stop data [ ) FuLFiaqFOFULL g 9 ’Spwi'gg' icant unless repeated
i oD 1 B I Page 3 S Tied o GND. Add ox
[ e Pgem FPGA IDg RXPO__ gy swa—=""=M ~DMB status checks S
[ proweo - PAEON y> HALFOWARN - BUF RXNO [ ERROR FO-ERROOR : INGLE WARNING
T B 0K ko TXR—XP {__opan |
[ FPAON[-7 NEAR_FULLOWARN -~ FAF4 g Page 16 IPAD16 IFD16_33 g vone erced (ONE_FREE oMo <<---Remove?
wor ' 3/4 Full” ENDEVT Lgur RD CTRL meus:m TXDAT[15:0] - f— FODAT[17:0] ora .
FDCE DONE ENDEVT Qi1s:0] TX_ENO i Thi i P
DATA LTR_FLAG g XENO RXDVO |
FFO FE_F10 DODATA DONE_DATA LTRFLAG Ceo, CcLK ENDTIMEOUT! ?EN RX ELE:E;W. his event is garbage' Set error bit in SLINK...
[FEF10 o B o . . TR o — =
° Q OE_HDR ggD:;é OEF*F[?"O]W e .MFETTUEL?UTMEM,ERROR&. SCA OVFL--->>g DMBERR
ce RST_LREN L1ERRORS[3:0]— inmmm— FIFO_AFO - Lwen— WEN_FO - W A ERROR SN
CLK . NOT NO DATARST_LREN LID_ERR[3:0] = [ro-AF NEXT, NEXT_FO LFOK[3:0] L1A_ERROR SINGLEERROR
TR A m-NOT_NO_DATA \57 No | DpATALID_ERR[3:0]— im— NEWOMEM([4:0] ) pma— 5 FRDY([3:0] o}
CLR LGOODLW LIE_ERR[3:0] " E\MEM40]  WRNEXT—WRNEXT_FO F_OK[3:0] &1
FF10CLR NEXT FIBER LLGOODLW  LIE_ERR(3:0}— S NEWENBO FROMEM[4:0] ° urrenty L1Aerror Reset at EOF
mNEXT FIBER |\ \ryT FiBER DMB_ERR(3:0] mNEWENBO Ley eng  Rivempso — 0] 4AND2 ORs
LMOREDATA LMOREDATA LDMB_ERR[3: O]W mRENFO ey MEMREQO ML1ERR(3:0]
_ g A‘ :
LFIFO_EMPTY | o0 v ioTy EVT_CNT[23: O] mm— mEREE  perao MEMREQ FI3:01 SYNC AL tR i m
MULTOLIA ERR NRDY([3:0] mCK Ly ReELEASH— RELEASEO g ECIUII’Ed res Te” FMM...
GOLDDAT ggthLAlﬁ ERR NRDY_F(3: Olr RST oo P RCTEETVEY R 40R2 mCRITICAL_DATA_ERROR
SORWe1 TIME_ERR[3:0] ROY : .
IPAD8 I,%UFS 33 BuSy —|DOFW+1 STARTIME ERRI:OF c sy m RDCTRLORDY DTRG0, b MULTI_XMIT_ERR
MODElN[ 1= O _idberro) W n7 BUSY  ENDWAIT_ERR[3:0] _ S IFD4 WEMoAVAILI4:0] BYFS sratao mSTUCKDAT |
pSART RR[3:0 . :
SUSH START  ENDBUSY_ERR[3:0] _ERR[3:0] IPAD4PU  1yxenra:0 __ INV4 . TIMEOUT N\ CRITICALERRO
- — TX_EN[3 ™
mooes g I, — |NEW_L1A STUCK_ERR([3:0] : TX_ENI3:0 — - NONE_FREEO STATAS 4
" WUAEAE | Fage STUCK ERR[3:0]— s : | > o TVE FIB or B g FBER ERR
L. Lvemos33 -
[ eaote o= HA 1A XMIT_ERRORS[3:0] - smmmm—— s— ok Page7 ™ RDCTRLORERO > SIS @ g MEM ERROR |
XMIT_ERR[3:0] DY
\PADLPD IN_EV_RST ’}UF EVCNTRST EVCNTRST MXMlT_ERR[3:O]—FW B—=——c MEM_CTRL .NEWOMEM[4-O] ~ STATAT gy %‘
HMEMOERROR FERR[3:0]— — MEMREQ[3:0 NEWMEM[4:0] y OoR7
[aoimp)-Ieco [~ BCO g B MEM_ERR MLIERR(3:0] MEMRE N .
. _ Ceor RXERRORO ML1ERR[3:0)— S—— R es QR o Tell TTS to slow down...
bcOout LIVE FIBERD [RX_ERR LFOK[3:0] — : mFAF4
B LFOK[3:0]—— —— OLDOMEM4: ASF[1:0]
| REN TOGGLE NO_LIVE_FIBERS O . EM[4:0] LDMEM(4:0] L1AOAF
| [3:0] 10BUS[4:0] 14:0] B
° LREN_TOGGLE FOE_REN[3:0]— OLDIMEM[4:0] OLDCTRL{1:0]
& HOLD LOW \cpsp |p  LsPWD_ERROR—SEWDOERROR g , 11BUS[4:0) OLDCTRLO FAFO
PA _LCRITICAL_DA_TA_ERRMPII’\ 12BUS[4:0] RELEASE[3:0 MAR E——TT - m FARS NEARFULL u
. LXM  MULTI XMITOERR g I |
||334PU KILL[3:0] IBUF4 KILL F30] IT_ng‘g_gsgw.h h 13BUS[4:0] RELEASE_F[3:0] FREEWFREED. mLIALAF
59 KILL_F[3:0] - WOLLCTRO  errig GET_F[3:0) —— mFAFL |
PO |FOK[3:0 TIMEOUT_ERR—MEOQUTO _gh . ]
[ ea [3:0] F_OK[3:0] "ERR_LLACERRORg W —cru FREE_FI3:0 e 5l
> EROMEMI: FOK(3:0] Llﬂfﬁi L1AOFF FF_F E OLDOENB ¢ "AFULL_FAFO ut SINGLE_WARNING
FDCE [4:0] FRMEM[4:0] LlA_AF L1AOAF FAF2 t .LK CLK FFULﬂNONE FREEOpt **_SINGLE_ERROR
FF1 FF F11 WRNEXT_F[3:0] ’ L1A } L1AOMT NRDY8 %; u [ RST MEMOAVAIL[4:0] **.CR|T|C SOMETHING_BAD
D QfFFFlly o WRNEXT_F[30] -MT—DEUF—I OFDDR36C oPADIE FST | MEMFREEL o —— AL_ERROR) n
cE RDAT[35:0] - DO[35:0] DOUT[17: 2
CLK . E— |N[35:0] DOUT[35:0} D[35:0] UT[17:0] Cornero FI FO O (FAD 0/0000) &1
= JRE— 0DAT[17:0] MEM_UNIT RDAT[3 =
M_EMPTYO OWEO F EM_| 5:0]
Fr100LR—F - p— oz [FTO-EMPTY LSC/';OWEN;-DMBOER 35-18 out first (falling edge) — S———-—roon(70] Doums;om .M‘P_l
B | EVPTY_M[31:0] _OVFLASTA 17-0 out next (rlsmg edge) Fmpww[ﬂ:m MiM;Z\Tf—IEMPTY MO SWED PRE m’\ sow 12
START TIMEOUT SIARTOTIMEOUT o oz FADI:0]— N boADO || 2 ° e Losur
ENDTIMEOUTO . ' g I0B=TRUE
END T I
PAFO HSTU—(IILMEZ;J;MI —— ;m{fomPage 9 :é B Obe -
W EXT_FIFO_PAF REN_ Fra] REN_F[3:0] Remove?--->>. MODES ST N | ‘g OWENO
o _F[3:0]—— ——— L1A FAKE : 2
B EXT_FIFO_FULL-N OE_M[31:0] [ ipapipp HINFAKELLEN [SSUPAKE LLEN B — e Firo Fous | O
C.CODE STAT[15:0] E_M[31:0]—— — “INPUT3/7" BUF o2 %ASF AOR(E OTIFOJ:ULL[&O = TNM=OUTDAT -OF'AD
. : DMBDAV/[3:0] - : | FIFO_AF[3:0]
LD 10— FIFO_AF[3:01—
C-CODE-STAT[7:0] MBDAVI3:0] REND e mOEMO o rst FDP_1
HDR1TR[29:22] RENI g =0 g 38 FSELO_0 P mRENOL, o NEAR_END— e
DATA_RD 3 Sk QBUF ESELQ 1 CLK L swrernow— OWE] =~ PRE
WK N ) a0 NOT_RD ggg OT(DY g I =y~ OPAD AT FULL— o ENG = °
OEFOK o OPAD REG_EN——=>—="1
e Nek LFIFODONELLFIFODONE 3 ok OBUE” OBEND o K e
mFe Krcent IN_RDY RDCTRLORD g R OBUE™ g)0 s sy son
g | EMPTY o1y NONITAG.RESET l—ziTR RST RST_COMPLETE RSTOCOMPLEE - o8uF RETTOME Doaufﬁﬂgﬁ D oo |
RNJTAG-RESE B |NJR-NL FDONEFDONE o me {%VO FCKX0” ’\O‘;UF CLKOUTX0 oPAD T2/6 TNM=OUTDAT
TH [TITLE
PHYSICSEDS:ACQ‘EJEI]? UNIVERSITY Input Control YT [PARENT PAGE 1 PROJECT
174 WEST 18TH AVE COEIL-;/ICBTURSO(')\“CS oo DDU Input Controller Logic IPATE D785D
' H 43210 CMS CSC Electronic :
S 9-23-2005_15:
_15:35 INCNTRL .1 2




A [ B [ [o I D
DCM IPADIPU LIRST >Q LLRST g SyNcrst RXERR([7:0]
\ IPAD CLKIN4Q o CKINAO_4, ¢, cuo %DMI \ |PADIPU sortrst BNV sopt RsT m.
FDCE PUFC gOLKaD |, o — Bure — F v %9 RXERRL
JTAG Reset is like SyncRSY RXERR2
MEMOERR b o HMEMOERROR o e R ARST is like SoftRst RXERR3
cE “— SlowClk = CLK40/16 = 2.5 MHz
CLK cuat— JTAG
st e LFOK_F[7:0]
CLR CLK2X180—— - - .
mRST cE o SLCK {>SLOWCLK. FERR_F[7:0] LFOK[7:0] PageZG
BUFG B FERR[7:0]
| BUF6 XMIT_ERR[7:0]
MEMI1ERR 5 o HMEM1ERROR LFOK(5:0] LFOK_F[5:0] XMIT_ERRORS][7:0] R0 p om @ NEARFULL LDOB1
I—% ] curas]
. SOMETHING_BAD[<BYF | poBo
cE DCMEN LOCK1 L1_ERR[7:0
CLK . | s toerer———=—1l FERR[5:0] BUFBFERRJ:[S:O] — L1 _ERR[7:0] .LDOBs BUF "
[
rst LR srvsr ol LID_ERR([7:0]
[ RASS ] E— T e LIE_ERR[7:0
SRA4CE_RPM e ~ERRI70)
, DMB_ERR[7:0] MEM_ERROR™  LD0B3 g
3 < ol JH N pspong—— SuF
- el— R
SOP4B1 B RXERR([7:0]
WSOFTRST) o Q2+— CLK_FEEDBACK=""1X"" LFOK7 LFOK F7 B STARTIME ERR[7:0
mCKIN4O | o s | DCMEN {>O DCMEN g K DviDE=160 FPGA_ID _ERR[7:0]
o CLR NV CLKFX_MULTIPLY=4 FPGA ID ANDZBL ENDWAIT_ERR[7:0]
& ||———TRPM GRID=GRD OFS_FREGUENGY MOD ENDBUSY_ERR[7:0]
RLOC_ORIGIN=X90Y220 DLL:FREQUENCV:MOD
DSS_MODE="" STUCK_ERR[7:0]

PHASE_SHIFT=0
STARTUP_WAIT=TRUE
FACTORY_JF=16'HC080

DUTY CYCLE_( CORRECTION “TRUE™

CLKIN_DIVIDE_BY_2=""FALSE"™

NRDY[9:0]
FAF[5:0]

RR7 SOP4B1

ORs<---Wait for Overwrite

koop T DCM EEEmEgEQ%lgSJO "SYSTEM_SYNCHRON| oA D FERR F7 FFULL[11:0] CC10CE G
P — CK80 cLK : .
[ > S BR[O [ CUC g ppg) FMEMAVAIL[4.0] setHold: Long & Short
CK8ON_T CLK N | FMEMAVAIL[9:5]
BB s cur! STAT[31:0] cE CEO RHL5 RHL
| ossen cuieg STATUS[31:0] .
cuar— % FIT:0]WARN DMBWARN[7:0] PWOMEM[4:0] CBRIEL=RST+400ns (32*12.5ns)
cukax—CK160 FCK sopapt % FIZ:0FULL FWI1MEM[4:0] RLOC_ORIGIN=X69Y108
mLOCKL [, [OCKI g cueed— BUFG FEE FE_F7 DMBFULLITOL c omema:0] e
NV FPGA_ID EVT_CNT[23:0] FW3MEM 4:0 — RHS ¥ 'RHS=RST+37.5
N s c1_criso) T S P
m DCVENg o EVTICNT[23:0] FWAMEM[4:0] e 4{%@—-
Locka F[3:0]WARN IDMB WARNO FWAMEM[4:0] S EYENTD RST
El— rsr woorer —OCK2_ gy —— FW5MEM[4:0] — e
staruszofilill OR4_BUS FWBMEM4:0] FWGVEM[1:0]
e T RXERR_F7 SQP4B1 FIT-AIWARN IDMB_WARN1 I FWIMEM[4:0] s
RXERR7 FW7MEM[4:0] .NO LIVE_FIBERO oo™ AETOUTO oPAD ‘
SN [ FPGA_ID C-CODE-STAT[15:0] GeuE,
OR4_BUS C-CODE-STAT[15:0] NO_LIVE FIBERL o™ ACTOUTL
R pspoe—— AND2BL  Er3i0)FULL s L L opa0 |
PR IDMB_FULO IDMB FULLO. MODE7? . . OBUF
FDC1 L D W R TAG EN Add LoadConst & BUSY logic for DMB/TMB/etc. late
o DLL_L OCK1 F[7:4]FULL BVE EULLA SR4CE RPM IDMB_FULLO o~ IDMBFULO
= IDMB_FUL1 IDMB_FULLI, .CLK40
g D Q B ) P FF F Li {%VO " [ SS. e 8 | .IDMB FULLL @UEIDMB FULL e }
CLKFX_DIVIDE=¢
CLKFX_MULTIPLY: |St OR4_BUS -ON-| CLK H st @ = [ OPAD
W OCKL e R CLKOUT_PHASE SHHQ‘RZNONE a 70" InCtrl F[7 0] PWR-ON-RST NJR g ol OBUF
DFS_FREQUEN! e . SOFT RST TG NJR | OCK2
mCLLERR RST DL FREQUENGY e 8: RACtrl0 L1 RST reT EE2RZce Q2 —
FDC 1 DUTY_?YCLET_:CORRECTION:”“TRUE“" ?OREI)((:tEIIJIEO NEXT_F[7:0] BUF8$TATB[7:O] or2  EM——""—SYNC_RST RST—H .% c - 0 PWR-ON-RST %VO PWR-ON-RST.
o o DLL B e 11: ExtFIFO 1 2 SRib=cR
CLKIN_ DIVIDE BY 2="FALSE™ FAF Ll WEN_F[7:0] STATBI[15:8] STATA[15:0] o RLOC_( SRIGIS B 320
Locke | CLKIN PERIOD=0 0 oo YEHRONOUS™ (1) Mgmgmg —TATALS m RDCTRLORDY .
= : : RDCTRLIRDY CTRL_RDY [~*RDYOUT
DLLERR RS o NRDY (Em ty) List 2' RACtri0 reLeaser:0BYF8srarcro S—— B 15:0] = Dﬂ“ P P
mPLLERR RST T 7-0: InCtHl [17 OiL 3’ RdCtril = e STATCI15:0] s
8: RACtrI0 L1A FIFO 4: ExXtFIFO O FREE_F[7:0] STATC[15:8] mlock2 |
9: RdCtrl1 L1A FIFO 5: ExtFIFO 1 NANDS
THE OHIO STATE UNIVERSITY ™€ Input Control IR 1 Froseet D785D
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic ATE - PAGE
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A [ B [ [o I D
Fiberl = GT7 2 - - -
FWIMEN[20] ¢—eus_gCorner0 FIFO 3 (FAD=0/0011 CornerO FIFO 6 (FAD=0/0110 Corner0O FIFO 10 (FAD=0/1010
memaop  IN_UNIT
RAL FULL FLAG_FLFULL FODAT[17:0] MEM_UNIT RDAT[35:0] FODAT[17:0] MEM_UNIT RDAT[35:0] FODAT[17:0] MEM_UNIT RDAT[35:0]
ITRHS RHL — F1WARN F-lDAT[17 - FODINLZ:0] — DOUTI3S:0}— S F——lDAT[17 - FODIN[17:0]  DOUT[35 o-M — F——lDAT[17 - FODINLZ:0] ~ DOUTIS0)-
WARN———————Jl] : : :
= RXP1 RHS Page BSYNC F1-SYNC I 1DIN[17:0] EMPTY EMPTY M3. I 1DIN[17:0] EMPTY EMPTY M6 N~ 1DIN[17:0] EMPTY) EMPTY M1
RXP 1 ennoal F2DAT[17:0] MT_ouT-EMPTY._M3 o F2DAT[17:0] MT_ouT EMPTY._MO o F2DAT[17:0] mT_out EMPTY_Migy
RXNL [ error—FL-ERRORgy I 20IN(17:0] o] N3ADE0) < I 20IN[17:0] o] MBADLED] o I 20IN[17:0] 5 MIOADL+0] 2
F OK1 XA IXPL F3DAT[17:0] FADIA) 8 F3DAT(17:0] FADI4:0 15 F3DAT(17:0] FAD[4:0 M10ADQ | Z
B———FoK TXNL N~ 3DIN[17:0] Q I~ 3DIN[17:0] < I ~3DIN[17:0] M10ADY <
NONE_FREEQ NONE FREE TXN WEN_F[3:0] 8 WEN_F[3:0] ] WEN_F[3:0] wioand 8
TXDAT[15:0] - —FENO P e G I'é . \VEN([3:0] 8 N \VEN(3:0] 15
IN[15:0] DO[17:0 NEXT_F(3:0] ge s |2 NEXT_F[3:0] y NEXT_F[3:0] M10ADY <
TX ENL P Lrxou_RXDVL m—msxm:q | El . FNEXT[3:0] | g FNEXT[3:0] w1004 g8
X ENL : & : % : &
RXERR1 I SF(1:0) FIFO_FULL[3:0 .\ SF(1:0] FIFO_FULL[3:0] I A\ SF[1:0 FIFO_FULL[3:0
ENDTIMEOUTQ o \ieoyr  RX-ERROR FE F1 u NEWOMEM[4:0] ool FIFO_FULL[3:0 — o NEWOMEM][4:0] ool FIFO_FULL[3 0—_[] NEWOMEM[4:0] el FIFO_FULL[3: 0—_[]
FIFO FULLL L -y ry. MEM_ERROR I A\ SF_ADR[4:0] FIFO_AF[3:0] I\ SF_ADR([4:0] FIFO_AF[3:0] I/ SF_ADR[4:0] FIFO_AF[3:0]
FIFO AFL [ o\ wen— WENFL o OF M3 FIFO_AF[3:0|— I OE M6 FIFO_AF[3:0]— I— OE M10 FIFO_AF([3:0]— -
NEWOMEM[4:0] - NEXT Eng—NEXT_F1 o .—ﬁmo‘z NEAR_ENO— .—F\WDE NEAR_ENO— RENOL® NEAR_ENO—
N E\VMEM[4:0]  WRNEXT—RNEXT Fl = CLK P&V SWITCH_NO! = CLK |P-EN SWITCH_NOW— = CLK [P-EN SWITCH_NOW—
NEWENB1 o FROMEM[4:0] .TCLK AT_FuLL Lra AT_FULL— - e AT_FULL—
INEW_ENB RMEM[4:0 ™ FCK koK FCK ok FCK Fek
mRENVFL pen wEMREG MEMREQL g RST REG_El B st REG_EN— B st REG_EN—
.&REFSO Q B——RsT B———RsT B——RsT
CLK LK RELEASEM.
OLDIMEM[4:0] — —_ —_
BEST kot olovemso Corner0 FIFO 2 (FAD=0/0010) Corner0 FIFO 5 (FAD=0/0101) Corner0 FIFO 9 (FAD=0/1001)
] RDCTRLORDY _ DIAG[15:0] FODAT[17:0] MEM_UNIT RDAT[35:0] FODAT[17:0] MEM_UNIT RDAT[35:0] FODAT[17:0] MEM_UNIT RDAT[35:0]
) Fiber2 = GT6 o] F2BUSY M F0DIN[17:0] DOUT(35:0}— I M F0DIN[17:0] DOUT(35:0) M 0DIN[17:0] DOUT(35:0)
FW2MEM(4:0] N UNIT & || F2BUSY g F1DAT[17:0] ) evpry M _EMPTYO o F1DAT[17:0] ) evpri M_EMPTYO F1DAT[17:0] empr M_EMPTYO
MEM(4:0] _ N~ 1DIN[17:0] EMPTY M2 S 1DIN[17:0] EMPTY M5 S 1DIN[17:0] EMPTY M9
RAL FuLL FLad—F2FULL F2DAT[17:0] MTﬁOUTW. F2DAT[17:0] MTJJUTW. F2DAT[17:0] MT_ouT—r—=——={]
B RHL - FowarN W N 2DIN[17:0] A L] ) I 2DIN[17:0] ADI4 0] < N 2DIN[17:0] MSADIZ0] <
RHS s WARN—SWARN, gy F3DAT[17:0] 14: 15 F3DAT[17:0] AD[4:0 g F3DAT[17:0] FAD[4:0 g
RXP2 synd_F2-SYNC N 3DIN[17:0] < N 3D(N[17:0] I N 3DIN[17:0] I
RXP 4.F2-ERROR WEN_F[3:0] 8 WEN_F[3:0] S WEN_F[3:0] g
RXN2 £RROR—2-ERRORgy I \VEN(3:0] & R \VEN[3:0] N \VEN(3:0] 16
Fokz [N XA TXP2 NEXT_F[3:0] - NEXT_F[3:0] 8 NEXT_F[3:0] <
B—5Fok IFNEXT[3:0] 8 FNEXT[3:0] ] FNEXT[3:0] g
NONE_FREEQ S — Txy—1XN2 : 16 SN 18 SN K]
TXDAT[15:0] - I ASF[1:0] FIFO_FULL[3:0] A SF[1:0] FIFO_FULL[3:0] I\ SF[1:0] FIFO_FULL([3:0]
8 IN[15:0] DO[17:0 NEWOMEM][4:0] FIFO_FULL[3:0}— I NEWOMEM[4:0] FIFO_FULL[3:0}— NEWOMEM[4:0] FIFO_FULL[3:0
TX EN2 : RXDV2 I /\SF_ADR[4:0] FIFO_AF[3:0] I\ SF_ADR[4:0] FIFO_AF[3:0] I\ SF_ADR[4:0] FIFO_AF[3:0]
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RENO[ - . NEAR_END— RENO[. > NEAR_END— RENO[ NEAR_ENO— RENO[. - . NEAR_ENO—
= CLK |- SWITCH_NOW— = CLK |- SWITCH_NOW— = CLK |- SWITCH_NOW— = CLK |- SWITCH_NOW—
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B—RsT B—RsT B—RsT B——RsT
ITLE BY [PARENT PAGE [PROJECT
THE OHIO STATE UNIVERSITY
Input Control _ JRG 1 D785D
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic P 182005 14-34 FILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics -18-2005_14: INCNTRL .4 2C




A T c D

I B
[ -FEUN_ [ PR --->Not useful, comes 3 words too late to stoeiggaa: GTp1  Bif sy ;

“™FSELL 0
vk OBUP FSELL 1

OPAD

Q
o
>
— — FWAMEM[4:0] . . g
[aoirs - PAEIN [ PAF] L evizo IN UNIT_B . IPA[D‘]lPU KILL[7:4] |BUF4  KILLF[7:4] g e
IBUF RHL Busy——————Hl s} — - OPAD
KeoP_& Bos  [-Page 4 . rwsey g S | ko osENT oo
PAELIN oo HFIWARN K8ON_B RXP4 syng—A-SYNC 5 soek OBUES ¥ g1
‘ |PAD1PD Lo ] e crron_F4-ERROR g OPAD
IPAD RXN - - OBUF
s HFAIN 0 NEAR FULLLWARN [ FAFS _g'3/4 Full ST e X Swap Outgoing bits for F14/F15 ek
BUF FCK FCKX1 [~ OPAD
IBUF_INV RD CTRL NONE_FREE1 INONE FREE TXN; ) [ ] e
mENDEVT 1 Pag 16 = TXDAT[15:0] - ) IF_OK[7:4] INV OBUF
ENDEVT LTR_FLAG—— PIN[L5:0] poure
DONE_DATA - gXENE o LRxov_RXDV4 MLLERR{74]
KILLF4 KILL F4 gr—DODATA OEF_FI30 ey ENDTIMEQUTL, /- RX_ERROR—PACRRA g E— F(7:4]SYNC
:KILLFS BUF kiLL F5 g |OE_HDR L1ERRORS[3:0]— — FIFO FULLA [ o MEM ERrRoR— T4 g 1741
B 05T | REN LID_ERR([7:4) = X WEN_F4
BUF RST_ FIFO_AF4 Lwen—WEN F4_ g
LID_ERR[3:0]—— i —— B——————FIFo.AF NEXT F4 40R2
LNOT_NO_DATA LIE_ERR[7:4] NEWIMEM[4:0] NEXT_ENg
—|LLGOODLW LlE—ERR[Q’:O]m " EWMEM[40]  WRNEXT—WRNEXT F4
~|LNEXT_FIBER| p\ip_ERR([3:0)— m—— NEWENB4 L FRIMEMI4:0]
——|LMOREDATA - EVTICNT[23:0] B g EwENs RMEM[4:0 p— .
EVT_CNT[23:0]—_ — REN vemreg— MEMREQ4 g F_OK[7:4]
LFIFO_EMPTY NRDY[7:4] BREF_B
MULTIL1A ERR . W~ —REF80 RELEASE4
B———"—"—MULT_L1A_ERR NRDY_F[3:0]— — CLK RELEASH SOP4B1
—GOLDDAT STARTIME_ERR[7:4] .7RST LK OLDAMEMI40] ™ | Fo(7:4] XF7_SYNC
: : . F7-SYNC
STARTIME_ERR[3:0]— RST ooy  OLDMEM[40] FRDY[7:4] SOP4BL
DOFW+1 ENDWAIT_ERR[7:4] RDCTRL1RDY ] FPGA_ID
BUSY  ENDWAIT_ERR[S:0] Se——— IFD4 — AND2B1
START . . .
NEW L1aENDBUSY_ERRI30)—_ mummmmmmmm  |PADAPU rxen7:q) INV4 Tx_EN[74]
= 0]— — :
» tii FAKE L1A_FAKE STUCK_ERR[3:0] Y AT 1[3:0] }0
B———L1A XMIT_ERRORSJ[3:0 m] EVECTRL
EVCNTRST -0 — — NEW1MEM[4:0; XF7_ WARN SOP4B1
B2 pvenTrsT MXMIT_ERREE0] FERR[7:4] NEWMEM[4:0] 2y PGA ID F7WARN
:0]—— — : g } u
m HMEMIERROR| -\ o0 FERR[ O] e — XF7_ERRORQP4EL
- ML1ERR[3:0]— — MUX4 5B AND2B1 FPGA ID F7-ERRO
RXERRORL | oo LFOK(7:4] - FPGA_ID =
55 LIVE_FIBER1 - OLD4AMEM[4:0 Q[4:0

AND2B1

moEVEFBERL N6 Ve FiBERs  LFOKI3:0]

10BUS[4:0] OLDCTRL[1:0)

—LREN_TOGGLEFOE_REN[3:0] OLD5MEM[4:0] 1BUSE) OLDCTRL2 F6BUSY
mFPCA D oca b LSPWD_ERROR—SPWDIERROR g GrpGMEMI4:0 _ ocrRLs | oo SPWDOERRO
= CRITICAL_DATAL1ERRO! 12BUS[4:0] RELEASE[7:4 MARK ] SPWD_ERROR
LCR|T|CAL_DATA_ERRW OLD7MEM[4:0 | £ASE_F[30] redl FREE1 SPWD1ERROR
i =
LXMIT_MULTI_ERR—Z == O =ECS 13BUS[4:0] GET_F[7:4] SOP4B1
KILL_F[7:4] FIBER ERRMI OLDCTRL2 leTRLO GET_F[3:0) = XF7_BUSY E7BUSY RXERRORO  ©R2
= n WOLCTRL -
— KLL_F[3:0] TIMEOUT1 FREE_F[7:4] EPGA ID RXERRORL RX_ERROR
F OK[7:4] TIMEOUT ERR—————1 WOLCTR  orpy FREE_F[30
| FOK[3:0] L1A_ERR-[IAIERRORg Fq § [[OLDIENE L, B — ANDZ8L STARTOTIMEOUTORZ
; : LIA_FF2ALFE FFE Fog > [ FrufNONE FRCEigy BUF5 X START_TIMEOU
FRIMEM[4:0] FRMEM[4:0] L1A AF_L1ALAF L6y P FAF3 o RST MEM1AVAIL[4:0] STATA[12:8] START1TIMEOUT
| : _ » T o
WRNEXT_F[7:4] L1A_MT| LIAIMT NRDYO g 160 OFDDR36C - NONE_FREEL STATA13 DMBOERR °R2
E—— \WRNEXT_F[3:0] BUF b op71:36] DOUT(35:18] OPAD18 L] o u DMBERR
RDAT[71:36] DOUT[35:0 - - .NO LIVE_FIBER1 STATAL4 gy DMB1ERR
N[350 :
[(35:0] OWET @ ROCTRLIRDY <8 siamus g NO LIVE FIBERQ 9R
M EMPTYL oo bvpTy LOWENF———————1 BUF O LIVE FIBERL NO_LIVE_FIBER
EMPTY M[63:32] LSCA_OvFL|—-DMBIER TX_EN[5:0] BUF6 Tx_EN_[s:Corner2 FIFO 0O (FAD:O/OOOO) : >
I :
EMPTY_M[31:0] START1TIMEOUT. —>— ) . L1AOERROR °R2
START_TIMEOUT—=————————" FADAT[17:0] FOD\NM7I§J§\A7U[,;‘C!IT[350 RDAT[71:36] L1A_ERROR
—_ i -
END TIMEOUT._ENDTIMEOUT1 o F—*SDAT[N:O] EMPT\'——M EYERE L1IA1ERROR
- I 1DIN[17:0]
— HSTUCK_DATA—STUCKIDAT o ] . PeORTTO) - wr_ou EMPTYL [2/|03]= 3 CRITICAL_DATAOERR OR2 I TICAL DATA ERROR
= EEs BAE — : - 3 )
W EXTFFOPAF Fa0) REN_F[7:4] Swap |ncom|ng b|ts for F14/F15 N TR FAD[4:0 uazapo || 2 CRITICAL DATAIERRO
|_F[3:0]——— N 3DIN[17:0] M32AD1 || Z
FF1 . 5 g OR2
[ N OE_M[63:32] WEN_F[7:4]
EXT_FIFO_FULL-NG e\ 1i31:0]— s KILLF6 TX_EN6 ———veNGOP g e O M32A02 || .3 MULT) XMTOERR MULTI_XMIT_ERR
CPGA ID KILL_F6 CPGA I TX_EN 6 NEXT_F[7:4] g mazaps || 2 MULTI XMIT1ERR
C.CODE.STAT[15:8] LDMBDAV/[3:0]— el mM32AD4 || 2 STUCKODATORZ
IO | HDR1TR[29:22] REN RENl. CPGA D AND2B1 AND2B1 NEWlWASF[LO] FIFO_FULLEO FIFO_FULL[7:4] STUCK DA
DATA_RDY—— ASF_ADR[4:0] FIFO_AF[7:4] STUCKI1DAT
NOT_RDY—— KILLF6 FIFO_AF[3:0— .
CLK40 — - 2EMe2 FIBEROERR QB2
.7 CLK40 OEEOK—— KILLF7 KILL_F7 OE NEAR_ENDQ— FIBER ERR
B ek LFIFODONE—— ROEN  spircH now— FIBER1IERR
B—-—_c«k |
B S EcknL IN_RDY|-RDETRLIR mFCK Lo ATFOL TIMEOUTO OR2
RST SOP4B1 REG_EN— TIMEOUT
B> RsST RST_COMPLETE—— 9 EMPTY M63gy v RST TIMEOUT1
>
R RAL FDONE— =
[TITLE BY IPARENT PAGE IPROJECT
THE OHIO STATE UNIVERSITY Input Control JRG 1 D785D
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic P 5532005 1535 FILE PAGE 2D
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics B s INCNTRL .5




[ D —
(FAD= FIFO 10 (FAD=0/1010)
A g 3 (FAD=0/0011) Comner2 FIFO 6 (FAD=0/0110)  Corner2
FWSMEM[4:0] FiberISN—Ui%;lé) si-==g€orner2 FIFO 3 (
e =0(50] IN_UNIT_B |

RDAT([71:36]
FADAT[17:0] MEM—UNITT 50 5
IT RDAT[71:36] NN, —0DIN[L7:0]  DOUTESSOl - SN
FADAT[17:0] MEM_UNIT F5DAT[17:0] empTyM
MEM_UNIT RDAT[71:36] NN, —0DIN[L7:0]  DOUTESSOl - SN IS 10IN[17:0] out EMPTY_M4
FADAT[17:0] o]~ DOUT[35:0) F5DAT|17:0] EMPTY-TETT Ty FODAT(17:0] MT_ MA42AD[4:0] o
— pusy—FOFULL M —0DIN[17:0] M_EMPTY1 N~ 1DIN[17:0] wr_out| EMPTY M3 N 2DIN[17:0] FAD[4:0 M42ADO0_|| =
B R 4 arN—FOWARN gy FMHD‘NW:O] EVPTY EMPTY_M3! F-GDAT[17:O] {F2DIN[17:0] FAE)[‘HJ — ]MW\DU \% F-7DAT[17:O] {F3DIN[17:0] uazins é
ws_nsPage V‘SIYNCM. F — 0170 MT?%UJ m—lrcsa00 | < F7DAT(17:0] (1701 . 5 WEN_F[7:4] . Mi2AD2 1| &5
RXPS5__ pxp F5-ERROR, M ’ FADI: I 3DIN[17: | Mzsanz | @ I \VEN3:0) Ma2AD3 | <
RXNS [\ R x5 W A ERE) R U g E— e g e FNEXTT30] wezane |, 8
v RXN xA WW 9 - m— M3BADS || = WFN : » 16
mEOKE o l__TXNS m— o0 PAQE H NEXT_F[7: E— |2 a2 I ool ST
NONE FREE1 I DO[17:0 NEXT_F(7:4] b NExTE) |2 i) hserrol FIFO_FULL{7:4] NewivEED [ pora0y O O —
: O — ——— ' E— : EE— o] ——
— PIN[15:0] RXDV5 : N FIFO_FULL[7:4] NewivEED [ pora0y O O — o 42 FIFO_AF[3:0
EN5 LRxov—_="———1 I -0}— I I S -0 — I |
mXENS ey « erron_RXERRS gy NEWIMEMIZO)  poRie ;.;oﬁ;uu[w oA FIFO_AF[3:0 .——Rmotz NEAR_END
ENDTIMEOUTIE \ ooyt RX- o FF_F5 -~ Cy FIFO_AF[3:0]— I— OE_M38 | NEAR_END— B FOEN swimeH_now—
FIFO FULLS Loy MEMERR WEN_F5 OE_M35 RENLL, ey H oW, | oS AT_FULL—
FIFo! LweN——=—2 OE NEAR_ENG— LT SWITCH_| FCK
BFOARS o o 7 eng—NEXTFS gy .MRD EN SWITCH_NOW— I(:I'iCLK AT_FULL .WFCK RECEN™
NEW1MEM[4:0] : NEWXRNEXT WRNEXT_FS K L AT_FULL— mECK ok REG_EN B=RsT
I \ E\\/ M EM([4:0] FR1MEM[4:0] .FCiKFCK RE’G EN— .ﬁnsr 1
NEWENBS e, eng RMEM[‘wm mRST ko _ 0/0101 Cornerz FIFO 9 (FAD:O/lOO )
REN F5 pey wemreq—MEMREQS g 05 (FAD_ ) —
- : MEM_UNIT | RDAT[71:36]
m-2NEEEpero ReLeass— RELEASES gy 2 (FAD=0/0010) Corner2 FIF RoATTL0 FaaTizol | MET :
CLK Lk OLDSMEM[4:0] Corner2 F FADAT[17:0] MEM_UNIT : e —
RST kst OLDMEM[4:0 MEM_UNIT RDAT[71:36] N—FODIN(L7:0]  DOUT(350}— SE— S 1DIN[L7:0] EMPTY_M4
Dcm RDY FADAT[17:0] FopiNL70] — DOUT[35;0r——M F5DAT[17:0] [P EMPT EMPTY M3 F6DAT[17:0] - o M41AD[4:0] <
R o] BUSY, I : I : utl - | : FAD[4:
Fiber6 = GT18 z }L. F5DAT[17:0] I EMPT EMPTY M3 F6DAT[17:0] 20170 “:;B([)A'D M37AD[4:0] < F7DAT[17:0] b 3oina70] \g
FW6MEM[4:0] IN UNIT B FODATITO) MT_OUT—=isaasia0] a SRR 8 - malAD2 || =
jﬁ——“‘ XF6_FULL I 2DIN[17:0] FAD[4:0 15 o - fF3DIN[17:0] M37AD2 e —— FWEN[3:0] waans | 2
[ ala SOy \:ARN XF6_WAR FIDATILOl F3DIN[17:0] é WEN_FI7.4] FWEN[3:0] wvazaps |, B NEXT_F[7:4] FNEXT[3:0] Ma1AD4 || g
RHS Lo XF6_SYN WEN_F[7:4] MSAAD2 | 5 NEXT_F[7:4] l'e ———— ULL74)
RXP6 RxP SYNG XF6 ERR I \VEN[3:0] M34AD3 & — FNEXT[3:0] M37AD4 || Z hsFiL0] . FIFO_F
XT_F[7:4) m ENE FIFO_| g
RXNG Lo ERF;?: TXP6 NEXT_F[7:4] NEXTE:0] M34ADe || = sriol o FuLe FIFO_FULL[7:4] NEWIMEM[4:0] laSE_ADR[4:0] o Ao FIFO_AF[7:4]
B ULL[7:4] 4:0] = =
WK ok X1 XN6 N\ SF[1.0] o, FULL0|— p— - -NEWIMEM[ ] IASF_ADR[4:0] Iy o) OE_M41 | |
WONEFREEL ____ \ong free FG6DAT[17:0] NEWIMEM[4:0] s B oy FIFO_AF(3:0}— I RENIC NEAR_EN
TXDAT[15:0] - Dom:o_6 ST FIFO_AF(3:0]— - OE_M37 | NEAR_END— BCRCROEN swimen now—
TXEN 6 oo LRXD»%I OE M34105 NEAR_ENG— .%RD,EN SWITCH_NOW] =T AT_FULE—
B REN N cLK ol BT FCK REG_EN—
ENDTIMEOUTIe \ ooy RX-ERROR—F e Boik PN switeH_Now— .FCT ATF RST Loor
MEM_ERROR CLK by UL — B FcK REG_EN L
FIFQ_FULLG Loy e WEN_F6 .FCT ATF RST Lsr -
FIFO_AF6 |- ar L NEXT_F6 WS FeK REG_EN— . = 1
B—————FIFo_ NEXT_ENH RST por 2 FI FO 7 -
NEWIMEM4:0] ~—.1 WRNEXT F6 B _ /0100 Corner
I\ E\WMEM[40]  WRNEXT FRIMEM(4:0] 1 Corner2 FIFO 4 (FAD— F4DAT[17:0] MEM_UNIT RDAT([71:36]
W NEWENBE py eng RMEM4:0 Cornerz FIFO 1 (FAD—O/OOO ) 17:0] MEM_UNIT RDAT(71:36] -Opoow[u:o] DOUT[SS.S M _EMPTY1
A : _ ) ; (eers—— |
WRENFS gey wemreq—MEMREQE . MEM_UNIT RDAT[71:36] F%FOD\N[ITD] R PV Fm—muw[lro] MiMzLT EMPTY_M3
BWEBREF B kg reLeasy RELEASES g FADAT[17:0] FODIN[17:0] ~  DOUT[35:0) M EMPTYT F5DAT[17:0] - EMPT\W‘ FGDAT(17:0] oozl o M39AD[4:0] <
: — — A | EMPTY Mgy — : :
B ok OLDGMEM[4:0] F5DAT[17:0] ) P TY oy g FBDAT[17:0] MT_OUT—= lseaBia0] samo | © o waoaor | &
RST RST OLDMEM[4:0 M 1DIN[17:0] MT ouTLwi M F2DIN[17:0] FAD[4:0] M3 g I 30IN[17:0] 2| 8
RDY F6DAT[17:0] 170 - M33AD[4: < F7DAT[17:0] ) & wen M39AD: g
RDCTRLIRDY 2 | xF7 BUSY, M. 2DIN[17: FADL4:0) 8 I —~3DIN[17:0] 2 R \VEN([3:0] M39AD3 | |,
Fiber7 = GT16 & || XF7 BUSYg Falrd [ e wsaap1 | 2 ez 8 e |2
. I ! =  — M3 } : ]
FW7MEM4:0] NIT B WEN F7:4] M33AD2 18 P74 g o
m— 0] IN_U susyXF7_FULL o *FWEN[S o] M33AD3 | |2 WNEXT‘ L 13 w——srii0 FULL0|— E——
[ L Y warN__XF7_WAR NEXT_F74] FNEXT[3:0] 15 - lhsFL:0] FIFO_FULL[7:4] NEW1MEM[4:0] l\sF_ADR(4 O]F = "1 FIFO_AF[7:4]
. I 0 — I [ = = =~ I | —
RS gus syng—XEZ_SYN . ) FIFO_FULL[7:4] NEWIMEM40] FIFO_FULLIS0|— NE— FIFO_AF[30
RXP7 Lo XF7_ERR A SF(1:0] FIFO_FULL(3:0}— I I \SF_ADR4:0] AF[3:0]— I OE_M39 | NO—
XN7 ERROR‘OE NEWI1MEM[4:0] —— FIFO_AF[7:4] FIFO_AF[3: .m NEAR_E|
R o i TXP7 I——(\SEADRIOL o r(a0]— m—— OE M36 |, NEAR ENO— BCC PO e now—
F_OK N7 - . L
ONE FREEl.;:S)ZE FREE ™o F7I;r/>:T[17‘0] .MOE NEAR_ENG— .%RD'EN SWITCH_NOW CRITICAL DATAIERROR .Wii AT_FUELL
N - . - G_EN—
TXDAT[15:0] DOL7:0 .%RD_EN SWITCH Now— W AT_FuLY MULTY XMITIERR .WRST REG _
- DIN[15:0] o RXDV7 C LK AT_FULL— .WFCK REG_EN STUCK1DAT RD1ERROR
B XEN T ey L::OF RXERR_F7 gPWRONRST o FC$ K REG_EN— B——RsT ]
| RXERR F7 g a
EDTMEOU enoeouT RCERROT ey LOCKL mRST Lor — MULTILIA ERR RDLSYNG TIMEOUT1
i it I PV ROIBUSY [~ iRDLBUSY (o | FIBERIERR
mFOAFT Lo ar XTLW NEXT F7 g mLocK2 DO OBUF
- NEXT_ENI . u OR2
LI WRNEXT%‘ mRDCTRLIRDY | Peoesi'RDIT WARN o | BUSY oPAD
— ! FR : FREEL F
NEWENB7 ey eng  RivEw:o WNONEFREEL () X NEAR_FULLIWARN \B/SBSL\J(F s % s F6BUSY 0PAD m FWARN _[<Gp OPAD
T REQ7 NANDSB rs oPA0
EN_F7 | MEMREQ7 o .—T\ RDIWARN FEWARN c b<ému GPAD
mRENFT ey MEMREQ st g Busy LIALAF B wARN OPAD opap | mHEISTN £ F7_ERROR
BREF B prrgo RELEASE? F4BUSY 4_BU 0oPAD | L/ ™ FESYNC F7ERROR _P<GguF F7_ER OPAD
=T N e b<GpoF F4 WARN 0o m FAFL FSSYNC PS5 OPAD F6ERROR ora> | M Gour
B OLDMEM[4:0 . FASYNC __ P<&poF F4_SYNC OPAD OR3 mF5ERROR SRR o | ® 8 prOEcT D785D
FST_rov : "Fa_E OBUE T PAGE
¢ F4_ERROR BY PAREN
RDCTRLIRDY m F4ERROR %ﬁp OPAD IRG 1 PAGE oF
OBl IFILE
[TITLE
Input Control ] e 9 522005 16:30 INCNTRL .6
THE OHIO STATE UNIVERSITY DDU |I’1pUt Controller Log|c _
B -
PHYSICS DEPARTMENT ELECTRONICS I;:O CMS CSC Electronics
174 WEST 18TH AVE, COLUMBUS OH 43




Corner3 FIFO 2 (FAD=1/0010) Corner3 FIFO 5 (FAD=1/0101)Corner3 FIFO 8* (FAD=1/1000)

F4DAT[17:0] MEM_UNIT RDAT[71:36]
N 0DIN([17:0] DOUT(35:0|—
F5DAT[17:0] EMPTY M_EMPTY1
I~ 1DIN[17:0] EMPTY M5
F6DAT[17:0] MT_OUT; MEOADIA0]
.~ 2DIN[17:0] FAD[4:0} M50ADO |, 2
F7DAT[17:0] 14: 15
W-EN — F3DIN[17:0] | wsoans | é
-FWEN[QO]Pa eo9 \‘Q
NEXT_F(7:4] g wsonpa || 2
_ FNEXT([3:0] 2
.. (o]
. \SF[1:0] FIFO_FULL[7:4] o]
NEWI1MEM[4:0] FIFO_FULL[3:0}—
I\ SF_ADR[4:0] FIFO_AF[7:4]
FIFO_AF[3:0— I
OE_M50 e
REN1 NEAR_ENO—
.WRDJN SWITCH_NOW—
= FCK ¢ AT_FULL—
= RST FCK REG_EN—
WB——RsT -

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

F4DAT[17:0] MEM_UNIT RDAT[71:36]
I —0DIN[17:0] DOUT[35:0]
F5DAT[17:0] empry M_EMPTYL
N 1DIN[17:0] EMPTY Ma
FGDAT[17:0] wT_out EMPTY Mgy
N 2DIN[17:0] a0l — et 1o, <
F7DAT[17:0] [4: 8
WWF3D\N[17O] M49AD1 “d
I \VEN[30] M49AD2_|| &
NEXT_F[7:4] M49AD3 || 2
prexm 0] vaoaDd || 2
N (e}
IS (1:0] FIFO_FULL[7:4] o
NEWI1MEM[4:0] FIFO_FULL[3:0
I\ SF_ADR([4:0] FIFO_AF[7:4]
FIFO_AF[3:0]
OE M49 |
REN1 NEAR_ENO—
. CLK RD_EN SWITCH_NOW—
= ECK [CLK AT_FULL—
. RST FCK REG_EN—
B——RsT -

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

F4DAT([17:0] MEM_UNIT RDAT[71:36] F4DAT[17:0] MEMD_UNIT RDAT[71:36]
I 0DIN[17:0] DOUT35:0]— I 0DIN[17:0] DOUT35:0|—
F5DAT[17:0] evpryM_EMPTY1 F5DAT[17:0] empry M_EMPTY1
I : |
FoDATILTO], | o) T OUT:=EMPTY M5 FODATILTO], | o) wr_out EMPTY_M5
A 2DIN[17:0] 5 ME3ADL0] . 2DIN[17:0] - MS6AD[4:0] o
F7DAT[1720] h FAD[4:0] M53ADO é F7DAT[17ZO] FAD[4:0] MS56ADO) | é
I ~3DIN[17:0] M53AD1 || & I 3DIN[17:0] 15
%FWEN[&O} 8 %FWEN[S:D] 1%
NEXT_F[7:4] MS3AD3 || E NEXT_F[7:4] s
MFNEXT[s.o] M53AD4 % WFNEXT[&O] g
.\ SF[1:0] FIFO_FULL[7:4] o .\ SF[1:0] FIFO_FULL[7:4] o
NEWI1MEM[4:0] FIFO_FULL[3:0] NEWI1MEM[4:0] FIFO_FULL[3:0—
I/ SF_ADR([4:0] FIFO_AF[7:4] I\ SF_ADR[4:0] FIFO_AF[7:4]
FIFO_AF[3:0] FIFO_AF(3:0]— I
OE_M53 e OE MSBOE
REN1] NEAR_ENO— REN1] NEAR_ENO—
= CLK RD_EN SWITCH_NOW— = CLK RD_EN SWITCH_NOW—
B ECK LK AT_FULL— B ECK LK AT_FULL—
HRST FCK REG_EN— HRST FCK
B—=RsT B——RsT

F4DAT([17:0] MEM_UNIT RDAT[71:36] F4DAT([17:0] MEM_UNIT RDAT[71:36]
N FODIN[17:0] DOUT[35:0] . FO0DIN[17:0] DOUT[35:0]
F5DAT[17:0] empT M_EMPTYL F5DAT[17:0] empTy M_EMPTYL
Fmpmwmzo] ENPTY M5g Fm—:mwm 0] ENPTY M5y
- 20IN[17:0] ol MEZADLE) o N 2DIN[17:0] o] MesADHO)
F7DAT[17:0] . FAD[4:0] M52ADO | é F7DAT[17:0] FAD[4:0] MS55ADO
S F3DIN[17:0] MS2ADL || Z N 3DIN[17:0]
%me[xo} M524D2 | &5 %FWENB:D}
NEXT_F[7:4] M52AD3_| | E NEXT_F[7:4] |
m—mgxmm vs2aps | 2 m—wsxmm
- Q .

A\ SF(1:0] FIFO_FULL[7:4] o I\ SF(1:0] FIFO_FULL[7:4]
NEWI1MEM[4:0] FIFO_FULL[3:0 NEWI1MEM[4:0] FIFO_FULL[3:0—
I\ SF_ADR[4:0] FIFO_AF[7:4] I /\SF_ADR([4:0] FIFO_AF[7:4]

OF M52 FIFO_AF[3:0] OE M55 FIFO_AF[3:0]— I
RENLE NEAR_ENO— = RENLCE NEAR_END—

= CLK RD_EN SWITCH_NOW— = CLK RD_EN SWITCH_NOW—

= ECK CLK AT_FULL— = ECK [CLK AT_FULL—

B RST FCK REG_EN— B RST FCK REG_EN—

B—RsT B—RsT

Corner2 FIFO 8* (FAD=1/1000)

FADAT[17:0] MEMD_UNIT RDAT[71:36]
I 0DIN[17:0] DOUT[35:0]— I
F5DAT[17:0] EMPT M_EMP
I 1DIN[17:0] TEMPTY Ma
F6DAT[17:0] MT_OUT-= e Aso
N 2DIN[17:0] . 14:0] 2
FIDAT[L7:0] FAD[4:0) M40ADQ | 2
WWHD\N[U 0] Ma0ADY | 2
I F\VEN(3.0 M40AD2 | &
NEXT_F[7:4] Page 10 waoand <
FNEXT[3:0] 8
!!! !! 15
I A\ SF(1:0] FIFO_FULL[7:4]
NEW1MEM[4:0] FIFO_FULL[3:0]
I\ SF_ADR([4:0] FIFO_AF[7:4]
OE M40 FIFO_AF[3:0
L RENLCE NEAR_ENO—
= CLK RO_EN SWITCH_NOW—
=T AT_FULL—
B——RsT

F4DAT[17:0] MEM_UNIT RDAT[71:36]
I —0DIN[17:0] DOUT(35:0,
F5DAT[17:0] evpryM_EMPTY1
. 1DIN[17:0] EMPTY MS:
F6DAT[17:0] wr_our EMPTY_MSigy
N 2DIN[17:0] MS58ADI4:0]
5 FDAT[17:0] FAD[4:0] MS8ADO
g WWFSD\N[H:O]
é R \VEN(3:0] e
g NEXT_F[7:4]
< I NEXT30]
o I \SF(1:0] FIFO_FULL[7:4]
NEW1MEM[4:0] FIFO_FULL[3:0—
I\ SF_ADR[4:0] FIFO_AF[7:4]
FIFO_AF([3:0]— I
OE M58 |
REN1 NEAR_ENQ—
= CLK [P-EV SWITCH_NOW—
= FCK ¢ AT_FULL—
= RST <K REG_EN—
B——RsT

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

00/DIAGNIDAGND

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

FADAT[17:0] MEM_UNIT RDAT[71:36] FADAT[17:0] MEM_UNIT RDAT[71:36] F4DAT[17:0] MEM_UNIT RDAT[71:36] FADAT[17:0] MEM_UNIT RDAT[71:36]
I FODIN([17:0] DOUT[35:0— I I F0DIN[17:0] DOUT[35:0] I FODIN[17:0] DOUT[35:0] 0D IN[17:0] DOUT[35:0]
F5DAT[17:0] EMPT EMPTY1 F5DAT[17:0] EMPT M_EMPTY1 F5DAT[17:0] EMPTY M_EMPTY1 F5DAT[17:0] EMPT M_EMPTY1
I 1DIN[17:0] TEMPTY Ma I 1DIN[17:0] TEMPTY M5 I 1DIN[17:0] EMPTY M5 I 1DIN[17:0] EMPTY M5
F6DAT[17:0] Mrfom:gM A F6DAT[17:0] wr_out EMPTY_MS g F6DAT[17:0] wr_out EMPTY_MSdg F6DAT[17:0] wr_our EMPTY. Moy
2D IN[17:0] FAD[A0 {0 eavo | 2 . 2DIN[17:0] FAD[0 L0 b0 | < . 2DIN[17:0] EADI0 oy - . -2DIN[17:0] A L0 b0 | <
F7DAT[17:0] 14: & F7DAT[17:0] I ) F7DAT[17:0] [ 15 F7DAT[17:0] 14: g
WWF3D\N[17 0] M48AD1 | é WWF3DIN[17:O] M51AD1 é WWF3DIN[17 0] M54AD1 g WWFSD\N[ITO] MS57AD1 | a
N F\VEN(3:0] MABAD2_| | 2 N \VEN[3:0] M51AD2 || & I F\VEN[3:0] M54AD2 § I \VEN(3:0] MS7ADZ_| | &
NEXT_F[7:4] M4BAD3 || = NEXT_F[7:4] MSIAD3 || 2 NEXT_F[7:4] MS4AD3_| |, NEXT_F[7:4] M57AD3 s
WFNEXT[Q 0] MABADA % WFNEXTB'D] M51ADA g WFNEXT[Q:O] M54ADA % m—FNExm:O] wszaps | &
I\ SF[1:0] FIFO_FULL([7:4] 0 I\ SF[1:0] FIFO_FULL[7:4] 0 I\ SF[1:0] FIFO_FULL[7:4] 0 I\ SF[1:0] FIFO_FULL[7:4] (3}
NEWI1MEM[4:0] FIFO_FULL[3:0] NEWIMEMI[4:0] FIFO_FULL[3:0] NEWIMEM[4:0] FIFO_FULL[3:0] NEW1MEM[4:0] FIFO_FULL[3:0]
I —\SF_ADR[4:0] FIFO_AF[7:4] I\ SF_ADR[4:0] FIFO_AF[7:4] I —A\SF_ADR[4:0] FIFO_AF[7:4] N/ SF_ADR[4:0] FIFO_AF([7:4]
OF M48 FIFO_AF[3:0] OF M51 FIFO_AF[3:0] OF M54 FIFO_AF[3:0] OF M57 FIFO_AF[3:0]
. RENlOE NEAR_END— . RENlOE NEAR_ENO— . RENlOE NEAR_ENO— RENlOE NEAR_ENO—
= CLK RD_EN SWITCH_NOW— = CLK RD_EN SWITCH_NOW— = CLK RD_EN SWITCH_NOW— = CLK RD_EN SWITCH_NOW—
= FCK ¢ AT_FULL— = FCK =% AT_FULL— = FCK ¢ AT_FULL— = FCK ¢ AT_FULL—
= RST K REG_EN— = RST | ¥ REG_EN— = RST [ REG_EN— = RST X REG_EN—
B———RsT B——RsT B——RsT B——RsT
fITLE BY [PARENT PAGE [PROJECT
THE OHIO STATE UNIVERSITY Input Control JRG 1 D785D
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic P 182005 14-39 PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics -18-2005_14: INCNTRL .7 2F




A B C D

FD16PE @ N_CTRL_RDY STATO
RST LD4B70] mLlA ERROR [8UF STATI 8ORE
OE_M[15:0] o RE OEM[15:0] FIBER_ERR BUF STAT2 ) FIZ:0ERROR
D[15:0] PUSH LD4BO [ ] F[7:0]-ERROR Q[7:0— I
Q[15:0] [} ml 4 5 MEM ERROR BUF STAT3 I | 0BUS[7:0]
g e LOm5 mSTART BUF | D4Bl 1 [ ~ STARTIME_ERRIZO] |
g —— —
CLK | m mEUSY or  Lpas2ll <—-dead? @ MULTLXMIT_ERR STAT4 ENDWAIT_ERR[7:0] el
L f —
LREN[3:0] mENDEVT [<8UF D483 mCRITICAL_DATA ERROR<EF STATS ENDBUSY ERRIN) | oSt
- |
rst FD16PE — BUF m TIMEOUT BUF STAT6 STUCK_ERR[7:0] 1s8usIral
|
LFOE REN[30] BUF4 LD4B[74] m STUCK_DAT BUF STAT7 WX BRI | eusra
OE M[31:16]  [pp15.07RC OEM[31:16] = : : FD16CE SUF N 155US(70)
Qus0] RD_CTL[15:0] m SPWD_ERROR STAT8 8BITO e—— c5US[7:0]
g ce L1m5 mENDEVT RDCTLS DMBERR BUF STATY OO0 —— 7BUS[7 0]
|
T a m mDONE DATA U pocrisg LOm1 gPLL_ERROR [<&F sATI0
.LFIFODONE BUF RDCTL13 = RX_ERROR BUF STAT11
.FDONE BUF RDCTL12 BUF
LGOODLW BUF NEARFULL STAT12
= RDCTLLL SINGLE WARNING |&r stams
OE_HDR BUF RDCTL10 =
| SINGLEERROR [BUF sTAT14
LMOREDATA BUF RDCTLY FDC
-l CRITICALERROR <BUF STAT15
o .
m:NOT_NO_DAT, RDCTLS BUF o LDLL ERROP-
o }7 D Q
BUF >
mLNEXT_FIBER RDCTLY @NO_LIVE_FIBERO STAT16 DLL ERROR
BUF BUF B c
kst FDI16PE mLFIFO_EMPTY RDCTLG g MULTOLIA ERR STAT17 cr
mCGOLDDAT BUF  mpcis m MEMOERROR [<8UF STAT18 mRHL
FO_DIAG[15:0] FODIAG[15:0] LREN TOGGLE KBUF \DMB EULO BUF STAT19 M *
= PR = ~ DLL_ERROR
LOm4 DMBDAV(3:0] BUF4 RDCTL[3:0] @NO_LIVE_FIBERL STAT20 DLLERR CNT EN CB16RE
FODATIL70] FD16CE m MULTILIA ERR BUF STAT21 QI15:0]
. ! ) MEM1ERROR [<BUF STAT22 ce cEO —
FODAT[15:0] y FO_DAT[15:0]
RSTATE[15:0] i 151 A2 = BUF % sopag LOCKL % CLK DLL CLR
.ENDE\/T RSTATELS ° Q[15:0] . IDMB_FUL1 STAT23 B——)c TC
R
mRONE DATA K8 rsmreis | 1m4 N LOmY7 o DLL_CNT_RST
SOF B Pe m/OMB_WARNO STAT24 Qi *
.DODATA RSTATE13 CLR IDMB WARNL BUF STAT25 * RST DLLERR_RST
OE_HDR BUF gstater2 LA I — = DLL_CLR
L o FD16CE mtDLL_ERROR<EV sTAT26 J *
aRST_LREN asTATELL FoDATIT) FOCTL[15:0] FO_CTL{15:0] @NO_LIVE_FIBER [<8UF STAT27 ore
BUF = BUF
.LNEXT FIBER RSTATE10 FODAT16 FOCTLO = RDCTRLORDY STAT28
BUF
mLCOODLW RSTATE9 FODAT17 BUF  poctia m RDCTRLIRDY <O, STAT29 All 4 should be t de 0"
LMOREDATA BUF  RstaTES BUF NV <--- Shou e true, code
WEN_FO STAT30 )
= o = EocTL2 mtOcKL (Inverted these for ver10+)
LNOT_NO_DATA~_ mRXDvo 89 roctLa m Lock2 NV, STAT31
= RSTATEL BUF iV STAT[31:0
LFIFO_EMPTY [<BUF gsrates WRXERRO FOCTLA CB16RE [ ]
[ BUF FF_CNT_EN
.LTR FLAG BUF  pstATES mEFo TieeLs Q[15:0]
.GOLDDAT BUF  RrstaTEA mEIFO_AFO 2P roctis cE CEO |—
BUF FIFO_FULLO [NBYF  rocTiz
n - m CLK ¢ FF_CLR
.DOFW+1 RSTATE3 .EMPTY MO FOCTL8 EF SET \ \ FEF CNT RST I
.LFIFO EMPTY [<BUF gstate2 mV_EMPTYO BUF  rocTLe
.DATA RDY [RBUF grstaTEL = OE_MO0 BUF rocTiio oR3
.NOT RDY [<BYF gstatEO = RENO BUF  rocTLnn
BUF BUF NO_LIVE_FIBERO
LFIFO_EMPTY FOCTL12 .——v\
= o o Rt FF10CLRg
FO_DIAG1 FOCTLI3 <---StatBit "C" code FF CLR
FO_DIAG3 BUF  rocrie W <---LAST NO_LIVE_FIBER1
Fo_DIAGS B rocrus W <——-IDLE o aRAL N T\ FFIICIRg
FO_DIAG[15:0] o FF_CLR
— - OR3
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B [

c [

PUSH LD1BO - VEMREQO | INCO MUX8_8B
A - g
mRsT 2 LDIBlg wer FDP - NEWENSO | LDOB(7:0] otro|—
mA Bupﬂ. OWEGD PRE OWEN. mWENFO | ZEED 10BUS[7:0]
IN_CTRL_RDY [<6UF  LD1B3 = ° Q u mRXOVO | T | eusra
L u w 12BUS[7:0]
LOCK1 ®F  Lpips4 @ RXERRO | :
| o H [ S FF Fo W 13BUS[7:0]
LOCK2 LD1B5 | R :
I 14BUS[7:0]
: RDCTRLORDY [<BYF LD1B6: m FIFO_AFO | LD4B[7:0] musi? 0;
| B :
RDCTRLIRDY KBUF  LD1B7 m-FIFO_FULLO LD6B([7:0]
| | W 16BUS[7:0]
BUF :
m2,3 . NEXT_FO I | (7BUS[7:0]
WRNEXT_F0Q
| MODE[2:0]
= RENO IS CTRL[2:0]
LD6B[7:0] OE MO MODE3 MODE3
- m OEMO = 20
.OWEN LD6BO m6 OE HDR
mSTART BUF  LD6BL = OWED FD16CE
BUSY BUF LD6B2 - ?
= <---dead? BUF MUX8_168
REG EN0 [<BYF  LD6B3 BUF2 LAO_[15:0]
| SOF OLDCTRL[1:0] INC[15:14] BSTAT[15:0] Q[15:0]— I
BUF4 Rm 10BUS[15:0]
LREN[3:0] LD6B[7:4] | 11BUS[15:0]
INCTL[15:0]
I 12BUS[15:0]
INCTL[15:0]
I 135US[15:0]
FODIAG[15:0]
INCTL[15:0] I 14BUS[15:0]
| OEMI[15:0]
W 15BUS[15:0]
FD16CE F‘O DA'I.'[].S'O] 16BUS[15:0]
BUF5 MCLL5:0] o150 MCTLUSOL s 178Us(15:0]
NEWOMEM[4:0] MCI[4:0] Q[15:0]
MODE[2:0]
I CTRL[2:0]
| VODES gy
MUX8_16B LAL [15:0]
BSTAT[31:16] QI15:0|— I
N 10BUS[15:0]
FO_CTL[15:0]
IR 118US[15:0]
BUEB* MCTL[15:0]
. . [ :
OLDOMEM[4:0] MC[12:8] DO[31:16] MCT0] 12BUS(15:0]
| I 13BUS[15:0]
RSTATE[15:0]
FROMEM[2:0] DO[39:24] I 14BUS[15:0]
OEM[31:16]
I 15BUS[15:0]
DO[35:20]
| 3
FD16CE FO_CTL[15:0] Sitade
IMCTL[15:0] WSS — 17BUS[15:0]
GET_F[3:0] BUF4IMC[3:O] MODE[2:0]
I CTRL[2:0]
FREE_F[3:0] R L1mO

F6FULL

XF7_FULL SQP4BL
F7FULL
FPGA_ID
AND2B1

BUF10

FF_F[9:0] BUFSTAT[25:16]

UF4

BUFSTAT[29:26]
BUFSTAT30

RST

BUFSTAT[31:16},5.

BUF BUFSTAT31

BUF

BUF8

LFOK_F[7:0] BUFSTAT[7:0]

UF8

NRDY[7:0] BUFSTAT[15:8]

RST

LOMO surstatusa e

FD16PE

FD16PE

BSTAT[15:0]

BSTAT[31:16]
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A B c ] D
MUX8_88 oo INV8 57)BUF8_33.57.y OPADS
LDOB(7:0] Qrol— | >0
| (0BUS[7:0]
LD4B[7:0]
m— 11BUS[7:0] °
w 12BUS[7:0] S } LDzo |
: BUF
e— 55US(7] g LDZ1 o
! BUF
N— 145U5(7] g LDZ2 o
B BUF
NN |5BUS[7:0] 3 LDZ3 -
LD4B[7:0] 2 BUF | bz
FIBERLED FIBERLED | oS si—— > .
o
oo 0% FoxLen— Foxa 0K FOKLED— 178US[7:0] mCOWEN LDZ5 o
ILFOK W% Fok BUSY BUF  LDZ6
RXDVO age 33 RXDV4 MODE[2:0] | u
Boctk [ ovien— Bk % ovien— E— CTRL(20) @PUsH B D77 g
BCLK BCLK
FBLINK |- [ FBLINK |0 I WVOPES ey BUF
HCLK 2o TE_FOK_LEDO N&*+FOKLEDO oPrD ‘ .T_K o< [E]_FOK LED4 [~=sFOKLED4 oPrD ‘ m7
L CLK - L-Geur L CLK - L-Geur
woosBULED woosBULES MUX8_16B
RST RsT v iEp DY LEDO  [NesDVLEDO OPAD ‘ RST RsT v i DY LED4 [~eoDVLED4 OPAD ‘ OED16 33
L-GBur L-Gsur BSTAT[15:0] Qusol— OPAD16
I . .
FIBERLED FIBERLED RO CTLIB0 | eustsa LAO_[15:0] L0_[15:0]
[ .
F_OK1 FOK FOK_LEO—— F_OKs FOK FOK_LEO— |NCTL[15:0] 11BUS[15:0]
.leé)\fll o« .RTS\ZS o« INCTL[15:0] zeusiisal mCLK
BCLK RXDV DV_LED—— BCLK RXDV DV_LED—— —— 13BUS[15:0]
e PCLK e PCLK INCTLI5:0] FODIAG[15:0]
sou  u sou  u : I 14BUS[15:0]
W BN ] FOK LEDI PesEOKLEDL orao_| W RN ] FOK LEDS PesEBKLEDS orao_| EEEEENNN  OEM[15:0]
B="—ck - B—CK - I 158US[15:0] powosE™ B
OBUF OBUF DL 0] [15:0] .DOlB LO_16 orrp | "clke
weosBULED weosBULED I (6BUS[15:0] QBUE™ ¥
&RST DV_LED} Dv_LED1 {> DVLEDL OPAD ‘ .&RST DV_LEDY DV_LED5 {> DVLEDS OPAD ‘ FO_DAT[15:0] [ | CLK40 Lo 17 OPAD “clk2"
OBUF OBUF I (7BUS[15:0] OBUF
FIBERLED FIBERLED son
. DO19 Lomoss L1 16 welle1"
F_OK2 Eoy FOK_LECD—— F_OK® [y FOK_LED—— FPGA ID MODE[2:0] CTRLZ0] L OBUE™  * OPAD clk
LFOK2 | - LFOK6 | o I mCK g L1 17 orrn | "clker
RXDV2 RXDV6 v w WMODES gy OBUF
Bk P ovied— ok P ovied— FOK LED F6  PuosfOKLEDG om0 |
BCLK BCLK L GauF
s FOK LED2 [eoosEOKLED2 BN g i FOK_LEDS, FPGA ID MUX8_168
CLK |,y FOKIEQ OPAD ‘ mCK o FOKIED ] || BSTAT[31:16] Quso— OFD16 33
| o oBUF FOK LED7 SOP4BL ] 7 Fm— 10BUS[L5:0] LAL [15:0] OPAD16
HRST RST bV rep DY LED2 {>§;:SVLED2 OPAD ‘ HRST RST m—-DV LED6 EPGA ID FOK LED F7 %;‘::OKLEW OPAD ‘ m— 11BUS[15:0]
DO[31:16 I
F OK3 FIBERLED F ok7 FIBERLED AND2B1 S MCTITRo | Coustsal CLK
. 138US[15:0] L
LFoka | OF  FOKLER— LFoK7 [ O FOKILEG— FPGA_ID DO[39:24] RSTATE[15:0] (50l
s PO o POk ] m— 14BUS[15:0]
.BCLK RXDV DV_LED—— .BCLK RXDV DV_LED—— DV_LED F6 M"‘Sﬁm\"/LESS OPAD ‘ I 15BUS[15:0]
BCLK BCLK L Sour DO[35:20]
FBLINK Lo/ vk sow 1 FBLINK o) ink I (6BUS[15:0]
HCLK ok Ted_FOK_LED3 [N&FOKLED3 oPAD ‘ -T_K FoKR Ter FOK LED7g mFPGA_ID FO_CTL[15:0]
B——CK - OBUF | O = I 17BUS[15:0]
[ DV LED7 SQP4BL B
BRST Lor  ovien DY-LED3 PeeBVLEDS oPAD ‘ BRST kst pviEn DV LED7 g CPGA ID DV_LED_F7 esHVLEDT P ‘ MODE[2:0]
L-G8Ur L-GBur I (CTRL[20]
CC16CE AND2B1 . MODE3 EN
SRL16E
Q[15:0]
m LOCK1 ce ceol mBCK
- SLOWCLK | e BCLK EN | .o o | BCLK DO BCLK gy
CLR NV
ST i SLOWCLK Lo FTC
(8}
30}7 A0 W BCLK EN | o | FBLINK g
&IF——na
Q
8 0}7 a2 g SLOWCLK |
2 CLR
al }7 A3
° RST
@INIT="0000"
SlowCLK=2.5MHz, BCLK_EN=38 Hz. Shift 13 will give ~1.5Hz BCLK, Shift 5 gives ~4Hz.
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A [ B [ C D
: . rsT __ FDS5PE current fiber write mem ID (no critical load)
FIFO_AF & FIFO_FULL are driven by Tbufs from 22 mem’s. FD5CE nll sync'd to WR_SEL BUESE
NEW_ENB & NEW_MEM are driven by MemCitrl. NEWMEMI[4:0] MEM([4:0] REN+1 e
TX_EN & DIN are driven by DDU_Ctrl FPGA. mNEW ENB | @ NEXT_ENB | current fiber read mem ID
REN is driven by RD_CTRL. mCLK Lo next fiber write mem ID AF_CLB_5X31RPM
IDLEOUT needs local conFtF&I)'lAlgglc. RLOC=XaY2 01
’ RDMEM[4:0
NEXT ENB FDCE I*NEXT ENB WR_EN DOUT[4:0] S
—u W 5 o | WRNEXT o BCK e iber release mem ID
——_— | DIFF_RD_wig FDCE EN_USENEXT | ¢ = WIFIFO is different than RdFIFC cpr| STACK MT g gCLK
B RLOC=X6Y11 » REN o Q REN+1 » CLK c REN ol STACK_FULL FDCE
mSTACK ML, mFOK e NEXT_ENB eR_ JReocsent P LOOP_STACK_FULL OVERFLO
FMAP mCLK | oR2 RSt B ko e OVERFLOW) ox o [OVERFLOVg
c
CLR RLOC=X9Y8 FDCE FDCE BRST OR2 .H CE
- [FAE] E— NEW ENB NEW_ASSIGNED| 0 ASSIGNMENT ER e
REN+1 ° o EN_USENEXTg = T ° Q .w cE .L[ RLOC=X9Y11
2 RLOC=X6Y11 ___ cE OR2B1 FDCE
NEXT ENB .&D@&. CLK .& c OR2
"
" e oY B——pc cLR FDCE REN RELEASE
O CLR m RHS RLOC=X6v4 RELEASE R B Q1
— WCLR MRORST [ RLOC=X3Y10 EDCE REN LOOP_RE| > 2 RELEASE_RDY e
ReFe0 Don't use COMMA as RxDV indicator! RXER . o | RX_ERROR o ore g W ce mCLK L. .
B———BREFCLK CHBONDDONE e B—)c R RST RLOC=X9Y10
—BREFCLK2 CHBONDO[3:0
13:0] mCLK Lo mRST RLOC=X9Y9
CHBONDI[3:0] CONFIGOUT . RHL CLR FDCE FDCE
_ RXBUFSTAT[L:0] _ RXRHL RIGCov10 FIFO_AF
—CONFIGENABLE RXBUFSTATUS[1:0] Elastic Buffer Overflow FOK :@w o o MEMRQ-1 | o | MEMREQY
CONFIGIN RXCHARISCOMMA[3:0] RXBUFSTATL STARTED FOK FOK
OR281 FMAP p— = ce = ce
ENCHANSYNC RXCHARISK[3:0] DOUT[15:0] CLK CLK
Q rooutis:e] BYF8boutra) B=pc B
] ENMCOMMAALIGN RXCHECKINGCRC . . —t 4 @ REQ RST CLR CLR
» _ u) | MREQ RS I MREQ_RS [RIGC=X6Y10
LOW[3:0] ENPCOMMAALIGN RXCLKCORCNT([2:0] oA RDOUT7:0] BUFS8 DOUT15:8] STACK FuLl 13 o LOOP STACKiULL. RST RLDC=><6Y10I
2 | — OOPBACK[1:0] RXCOMMADET —n > E— 2 RLOC=X9Y11 ORZ FDRE
g .LPOWERDOWN RXCRCERR .m 1
g‘\ RDOUT[31:0] RXDISPERL Q REQ RS
gl —REFCLK RXDATA[3L:0] 5} }7 D o [REQ RSy
z RXDISPERI3:0] RXNOSYNCO N \_RXER FMAP > MEMRE!
ol _ ’ . ] Q
o REFCLK2 RXDISPERR([3:0] T EEH] AXNOSYNCL L/ EDCE CE
& | ———REFCLKSEL RXLOSSOFSYNC[1:0] — . RLOC=X9Y19 — 14 mCK b
: RXNITO R
N RXNOTINTABLE[3:0] AXNITL " o | LOOP_REQ NEXT_ENB |, o {NEXT_ENB CLR_MRORST RLOC=X6Y5
g&qxp RXREALIGN — .w 12 RLOC=X9Y9 IWBCE RST
& | |———FRxpPoLARITY RXRECCLK wﬁ ICL c OR2
CLR
B RST Lureser RXRUNDISP[3:0] RST RIGC=X6Y6
mCLK Luusreik TXBUFERR TXER[3:0] .
B O bseeue S— . o[ NO_DATA g Kill WEN & MemReq on Mem_Error?
XBYPASS8B10B[3:0] XN ﬂ. gets (]:.St mem after HardRéS istartup)
XCHARDISPMODE[3:0] TXP i‘ AND4B3 .% c NEW_ENB FDCE FDCE
TXOUT[33:32] CLR ™~ ~
XCHARDISPVAL[3:0] TXRUNDISP[3:0] EIFO FULL EDCE RST RLOC=X15Y15 [ ] ilﬁEIE ST?OR}: 1 D Q STARTg D Q m‘
TXOUT(15:0] XCHARISK[20] Sgbﬁgﬁ?&gmaxmgvzu = LWEN N NEXTENE START. | ] | ] oLk CE CLLK cE
- XDATARL) REF- oL v SEi-1 Sl SVEE S — S FULL-3 ez me==——e =
=0 <--\
° E"I"XINHIB [’XFORCECRCERR ;:gﬁ:if’g$;€i§oo<§¥%;§1@ NEXTENB CLK CE OR2 = RST RLOCX3Y7 RST RLOC=X6Y7
ES AND2
e o e LN pvigz | WO Send 2 Idle bytes: K28.5(10111100), D16.2(01010000R
& |F———xpoLariTy RX_LOS_INVALID_INCR=2 EM @RST RLOC=X6Y6 FMAP = 0x1BC, 0x050 (t|me'0rdered) = 0x50BC (|n paral el)
HRST TXRESET o OR2 ’
.&TXUSRCLK LWEN 14 — 14
CLK FIFO_FULL START
=" IxUsReLk2 L epee—— L o NEXT Enp-1g B " — 13 o NEXT EN
""" RLOC=X6Y6 W 12 RLOC=X6Y6 o}
B B m STOP_FIBER {>O TXOUT33 [ TXOUT[33:32]
INV
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A [ B [ c D

. H LAST BIT DOUT17,
FILL Logic for 2-4 word alignment™ = .* wLAST ALy roUTi
DOUT16 BUF
g, o
2-LAST-in-a-row _FDRE . ° é:ILL.is effectively DO16 ° | o Page 42
FDRE g iasT mLAST |, o LasTs2 3-LAST-in-a-row FDR yNON e e MUX2 188 REG| | oo
LAST LAST+1 \ LASTEN ENDTIMEOUTY ™\ END-1 |, END g = Lor FOUT[17:0] Qu70 ’
RXDV o En " ¢ K N " aNo DATAA/ SOP4B3 END_EN ¢ ! oausirel RLOC=X15Y4
LAST+1 LW _EN | ¢ pRXoV R o RXDV CE 3rdLAST+1 1BUS[17:0]
CLK OR3 CLK
anozsr I ¢ R A3 RST_FILL RLOC=X15Y14 = ¢ R
= RST_FILL RLOC=X15Y13 ENDTIMEOUT END » RST_FILL RLOC=X15Y19 B
ENDING_DATA
RHL . NO_DATA L
RST-FOK SOP4B1
CB2RE ND+2
EMAP_omeer =\ o aLIGNED SOP3BIA o EMAP
— 14 SOP3B1A Q1
e LW EN mVEN | ceol NON_EMPTY_EVT "
o
-M 12 RLOC=X12Y12 EMPTY EVT. -% c ” TC — FMAP IL 13 o MISALIGNED
+1 wci
mASTHL FDRE FMAP g RST_FILL RLOC=X15Y16 — 14 L 2 RLOC=x15Y18
wel NON-1| o | NON_EMPTY_Ev e m LAST+2 s END mNON_EMPTY EVT, Page 36
- RLOC=X15Y-5
WEN LAST ENDTIMEOUT or——-1 FD18CE_RPM
ore E———CE | e I ° LASTE| .m 12 RLOC=X15Y19 D2SS[17:0] — D3S[17:0] DO[17:0]
mCLK . mASTHL |, riocxasts pyap BIC-DATAL EMAP 070 orey pasiz0] BUF130011201
FMAP R XDV o
RST_FILL = FMAP gRXOV__}, 8 }7 ce
DOUTLS - RLOC=X12Y13 O END “ e CLK BUF4
= “’ FOK " = B—pc D3S[16:13] DO[16:13
mDOUTL4 B m ENDTIMEOUT mEND cR : .
° o ﬂ. .& 13 ° o ENDING_DAT, ° o M‘ RLOC=X15Y-14
DOUT13 12 kioc=xisvis FMAP END o RST_FIL| IM 12 RLOC=X15Y18 -M 12 RLOC=X15Y19 LAST D3s17
DOUT12 B0 RLOC=X15Y14 NON_EMPTY_EVT| ENDING_DATA|
" § - m VISALIGNED |, TS e | FAST13B10 SRRV o) HENDED] ) pour
| EMAP m MISALIGNED gLAST+2 FMAP
13 -
NON_EMPTY_EVT| o NON-L g END =" o Page 5 oRaez AND3_| AST4+2
0 RLOGZS et —lu = FILL o ND+1 AND382 SRA4CE RPM- mR ey,
FMAP gWCl | . MO LAST FILL mROY | FOK LAST | .
— 10
.m—- s o | LAST FiLLg EMAP RXDV B NTo] | STAT WEN || oo [wenzg W o|__DO17
A o @ON_EMPTY EVT| RLOC=X12Y13 B0 A[L0] WENB o [LWEN-1g [ RASACA A Y RLOC=X15Y3
MISALIGNED NAND4BL ER[1:0 o D3S17
AT LAST BIT g moeuTE e, B bl B[L:0] mRDY | o2 | LWEN ..7 1
IM 12 ° RLOC=X15Y13 DOUT14 | | END 13 RXNOSYNC[1:0] RXDV
= — LAST o_FILL 2 o | RXDV o CLK |, sl
wci DOUT13 —— RDY ——13 : -
B L RXDV LAST_BIT B [RLOC=x0Y5 RXNIT[L:0] CLR
DOUT12 L L RXDV " D[1:0] » RHL RLOC=X9Y5
0 WC1 = RXBUFSTATL | |/
AND4B1 L O .
AND3I H - -
Do we really want RXDV to override a FILL? YES e 1.5-logic-step delay
FMAP FMAP mDOuT15 FMAP
A ™ e | AR ™ o " T A EMAP
" 5 o|BCODEg — " 0 o LSTAT o B0 RXDV —n STAT BIT
B CE_NEXTENB .DOUT13 12 RLOC=X15Y15 —— 13 o |_ONLY .DOUT13 12 RLOC=X8V7 .DOUT12 O AND2 .S'I'i 12 ° RLOC=X9Y7 —
.START 2 o RLOC=X3v7 EMAP .DOUTlZ 1 .8CODE 2 RLDC:XlSYlS.DOUTlZ 1 AND4B2 RXDV |, ND+1 | . WEN
IM 1 IRXDV 1 FDC HSTAT 12 © RLOC=X9Y6
u FDC _ gNo DATA ND+1 ND+2 WENB
.7 n
. MEM_ERRO| FMAP NO_DATA NO_DATA+1 D e #
mASSIGNMENT_ERR, o MEWERRORg i ¢ AND2
OVERFLOW —u CLK
Map " FMAP CLK B———pc 9 EDC
AP FMAP 5 o pLvRQRST g T an FMAP g || ERRORg
NEXT_ENB+1| . R — RXDV LRXDV
] B RLOC=X6Y9 — 14 RST = D Q u
:: — mRST |, m NEW ENB | | stagr- I - — MEM ERROR
T | J_T..MRE RSTg —m - START i —. NEW_ASSIGNE RDY SYNC CLK
REO RST o MEMRQ: 2. | 12 RLOC=X3Y7 o ! i c
mREQRST mEOAE |, © Rioc=xevio STARTED |, m/SSIGNMENT_ERR , RLOC=X6Y4 = FOK 1 = CR
mRST |, @ STARTED |, = mNEW_ASSIGNED |, - mRST
AND3
RLOC=X6Y8
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A T B c D

. DOUT15
. .7.% SRACE : ggzzz o LLBUFF-WARN KIL IDLE e LIDLE
F-CODE 1-F
B T BT o7 ones g LDLE piace gooutis | TP e w2 st FDSE gm0 ) Opiioroage  ota
pSTAT BT DIAGL NO DATA KBUF DIAGS DOUT12 ot GOOD-F-CODEg RXDV _ ore CLK
FILL BUF DIAG2 = e RXDV | 0| 3F L o S | [LLBUFF-AFUL e
= NON_EMPTY_EVTF8UF DIAG10 moe W 1F R
mlAST  [&rppacs I W > mCK L. 0| 4F | jw e AFUL6 RST
END_EN DIAG11 CLR | B
gLAST_BIT " biacs :END BUF a2 mRSTFLL 7 GOOI;_TEACODE n3F e FDCE
m-ASTEN Zj: DIAGS aLRXOV <& DiAG13 e LD_WARN g T FiLL FDSSE j@% o o[- WARN g
.LAST FILL DIAG6 .LWEN BUF DIAG14 FDSRE WC1 RXDV bOUTITO AEOTTG .T CE
m RST_FILL [S&F DIAG? gDOUTI5 <8 DIAGIS FFUL[7:0] AND382 P LA (70l B —c
BUF BUF L e 7-WARN-BITS RST
g CLK =
FFULI[6:0] 3-F B—)>c FDCE
AND4B2 . FULL_FLAG-1 FULL_FLAG
AND4B3 FFUL[6:0] FULFLAG D Q
. . . . . . o WDFRULL
LAST Flag 1s insensitive to single—Dbit errors =<
. . =1 E—
AST Flag Logic tables, checks for E-Codes in DMB Data (. means LAST Flag will be set for that word
BRAM FIFO Output *Assume 4 E-Codes at DMB End are sequential with no gaps*
Normal eventsync: X X Lost 1 word OR 3 extra: X X Lost 2 words OR 2 extra: X X Lost 3words OR 1 extra: E X
X X E X E E E E
E, E “-E“L““-i_:: FD “-E“L-““E“ 8BITO parpisg) nﬁl-l-L““él-_-
E E Fill E  mRSLEL, o RSLFLLig  Fill Fill omoso Fill~ Fill
DOUT15 TXEN
Normal, but lose 1st E-Word: X X Se—— SR4ACE m K Lo I—ISBITZZs\
(or lose last E-Word) X X o S— Dﬂ su o | LE FDAT[5:1]
-“E-“““E“ moouTL2 o 2E GOOD-E-CODE m NONE FREE
L iy WY e 3£ mvco LD FULL g mMEMREQ  —— Rroe=azva
Fill E mCLK Lo 0| 4E o1 NEW ENB H) TXOUTI[15:0]
aR AND4 IDLE16BIT, q
RST_FILL+1 NEW_ASSIGNED |DLEOUT[15:0
Normal, but lose 2nd E-Word: X X e s O xBC50 oy )
(or lose 3rd E-Word) X X Page 6 oo
E E i
e Fix to set LAST Flag for Bad 2nd E-Code case ___ suris,_,
i LAST+1 FDRE FDRE D2S[17:0] =2y > .
Normal, but BAD 1st E-Code: X X FDRE Hagi Dw 5 o LE0_ON wc EQo+1l o LEQ_ON wc EQo+2 D2$[16:13]BF4 D25S]16:13]
X X LAST+1 LLAST+1 mEN e - EN e
_____________ =" Q————=0 CLK | CLK .
E X = WEN | . AND4B2 L] R L] R D2SS[17:0]
EL E » CLK c = RST_FILL SRLOC=X15v13 g RST_FILL SRLOC=X15Y13
» RST FILL RSRLOC:X15V13 .M D2SS17
Normal, but BAD 2nd E-Code: X X FDRE m V0 E1 ON WC_EQ2
X X L wel SOP3
............. glasT2 |, ol LLAST+2 ]
XL E .ﬂ cE AND4B1
E E m K e .
BAD 3rd or 4th E-Code is no problem @ RST_FILL TsRioc=xisvis
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A [ B [ C D
" : FD5PE current fiber write mem ID (no critical load
FIFO_AF & FIFO_FULL are driven by Thufs from 22 mem's. FD5CE RST oo epem 1D ( ) BUFSE
NEW_ENB & NEW_MEM are driven by MemCitrl. NEWMEM([4:0] PRE ] MEM[4:0] - REN+1 e OLDLOC'ZEEFMXAA%AB.TBUF_><45Y52
TX_EN & DIN are driven by DDU_Ctrl FPGA. NEW ENB | NEXT_ENB | current fiber read mem ID =2
i I . . LOC=TBUF_X14YO:TBUF_X74Y4
REN is driven by RD_CTRL. " YT next fiber write mem ID AF_CLB_5X31RPM .
IDLEOUT needs local conFtF&I)'lAlgglc. RLOC=XaY2 01
’ RDMEM[4:0 OLDMEM[4:0
v— FDCE @ NEXT ENB |, boUTHE) [4:0] : [4:0]
—u W 5 o | WRNEXT o BCK e iber release mem ID
NEXT ENG ] 8 .| DIFF_RD_w FDCE e EN_USENEXT| o = WrFIFO is different than RAFIFO ewpry STACK_MT o m CLK =SLICE_X40Y48:SLICE_X46Y52
1 RLOC=X6Y7 » REN o Q REN+1 » CLK c REN ol STACK_FULL FDCE
STACK_MT |, FOK NEXT ENB CLR RLOC=X6Y7 B———RD_EN
B = CE RST CLK LOOP_STACK FULITD OVERFLO
FMAP mCLK | oR2 e B0 _ClK OVERFLOW oK o [OVERFLOVg
c
CLR RLOC=X9Y4 FDCE FDCE BRST OR2 .H CE
- [FAE] E— NEW ENB NEW_ASSIGNED] 0 ASSIGNMENT_ER e
REN+1 ° o ENUSENEXTg __=n T b Q .w cE .L[ RLOC=X6Y15
2 RLOC=X6Y7 FOK FOK cE OR2B1 EDCE
NEXT_ENB| , W CLK RS S oR2
n _ENB| = c LR FDCE
r‘ ClR REN o RELEASE
JT T M _ = RHS RLOC=X3Y9 RELEASE_R LOOP RE RELEAS.E RDY Q u
—_ WCLR MRORST [ RLOC=X3Y10 FDCE REN o ° ce
' .-
Don't use COMMA as RxDV indicator! _ rxer . o | Rx_ERROR o S F——ee B e o
REF80 A CLK
B———BREFCLK CHBONDDONE e B—)c R RST RLGC=X9Y6
—BREFCLK2 CHBONDO[3:0] CLK RST RIGC=Xovs
CHBONDI[3:0] CONFIGOUT . RHL ¢ CLR FDCE FDCE
_ RXBUFSTAT[L.0] _ RXRHL RIGC=Xov7 FIFO_AF
—[FONFIGENABLE RXBUFSTATUS[1:0] Elastic Buffer Overflow FOK MEMRQ-2 MEMRQ-1 MEMREQ.
CONFIGIN RXCHARISCOMMA[3: RXBUFSTATL STARTED ° Q ° Q
(3:0] = FOK ™ FOK
ENCHANSYNC RXCHARISK[3:0] BUFS8 FMAP OR2B1 CLK o CLK &
o RDOUT[15:8] DOUTI[7:0] PR mEtK e
] ENMCOMMAALIGN RXCHECKINGCRC —t 4 m REQ_RST CLR CLR
LOW[3:0] ENPCOMMAALIGN RXCLKCORCNT[2:0] RDOUT[7:0] BUF8 DOUT[15:8] —n LOOP STACKiJLL RST MREQ_RS I . IMREQ RS [ RLOC=X6Y6
COMMA > STACK_FULL] ° L RLOC=X6Y6
2 OOPBACK[1:0] RXCOMMADET —n 0 RLOC=X6Y15 ORZ FDRE
5 Fox RXDISPERO__| OVERFLOW
Xl = POWERDOWN RXCRCERR RDOUT[31:0] RXDISPER1 " 3 }7 |REQ RSy
X —REFCLK RXDATA[3L:0] y g b Q
EN RXDISPER[3:0] RXNOSYNCO RXER n FMAP = MEMREQ |
o ——REFCLK2 RXDISPERR[3:0] EDCE
g | ————REFCLKSEL RXLOSSOFSYNC[1:0] — BxtosYHCL —t4 K e
° RXN ra RXNIT[3:0] RXNITO RLOC=X9Y7 NEXT_ENB NEXT_ENB+1 R
[ BAALEEEES YN RXNOTINTABLE[3:0] —ts LOOP RE} . NEXTENBD Q RST CLR MRORST RLOC=X6Y1
g&qxp RXREALIGN — RANTL .w 12 ° RLOC=X9Y5 = CLK CE
OR7 OR2
&1 }7RXPOLARITY RXRECCLK HRXCLK'NOUS HREN 1 B——pc CLR
IﬁRXRESET RXRUNDISP[3:0] = RST RLOC=X6Y2
m LK Luusreik TXBUFERR FDC
TXER[3:0] NO_DATA i ?
m- K Rusretie TXKERR[3:0] o e e | Kill WEN & MemReq on Mem Error?
XBYPASS8B10B[3:0] XN ﬁ. gets ](.:St mem after HardRE:ST'(startup)
XCHARDISPMODE[3:0] e [ XP g AND483 K b NEW_ENB FDCE FDCE
CLR
XCHARDISPVAL(3:0] TXRUNDISP(3:0] FIFO FULL FDC RST RIOC=X15v11 ] START START-1], Q STARTg D Q m‘
; m FIFOFULL ;R ;L/ ?
XCHARISKIS.0] RAMCRBoGRID YA LWEN START. m STARTE B oK ce
EoX11Y | — -
XDATAI3L0] ReF CLICY. SEL=1 NEXT ENB+ %‘*SEELEESB] D Q NE?\;EZB FULL-3 Avosez g CLK e o e om
=0 <--
° & ‘TXINHIB ['XFORCECRCERR ;:E\F;E’g;fjgog-s-#%v\s;%) NEXTENB CLK CE OR2 = RST TREOC=X3Y7 gy RST [RLOC=X6Y3
& | " B TXINHIBIT biB2 [P ESCLSE AND2
%“%TXPOLARIW Ei{ggﬁw\/&sﬁgz?ﬁg;ﬁ? LWEN T CLF;LOC_ v Send 2 Idle byteS K285(10111100), D162(01010000R
BRST | recer R_COR SEQ LEN- orz FVmEST ] FMAP = Ox1BC, 0x050 (time-ordered) = 0x50BC (in parallel)|
I%TXUSRCLK LWEN M u
B puseeue mFFOFULL NEXT ENB-1gg m SR, NEXT ENEgy
.w 12 © RLOC=X6Y2 .w 12 ° RLOC=X6Y2 > Q
LK_COR_KEEP_IDLE=TRUE NEXTENE = LWEN = .ﬂ g TXOUT32
LIGN_COMMA_MSB=TRUE
L L ————n B—n STOP_FIBER TXOUT33 @ TXOUT[33:32]
" 50
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A T B T c D

. . LAST BIT DOUT17,
FILL Logic for 2-4 word alignment ~ * % muSLELL
DOUT16
FDRE L FILLS effectively DO16 © ¢ Page 42
Q
FDRE LAST m LAST LAST+2 FDRF_F IS efieclively Q MUX2_18B_REG
m LAST |_=ST+1 \ LASTEN i ¢ ENDTIMEOUTY ™\ END-1 END g mNON EMPTY EVIPS, SRS
RXDV ° Q ce = SOP4B3 - ° Q U 10BUS[17:0] e RLOC=X15Y0
LASTIL LV(\:/LEN e gRXDV mCLK Lo ] aNo DATAA/ RXDV ENDC LiN e sssir0
AND3 OR3
avozsr B ¢ R RST_FILL RLOC=X15Y10 = ¢ R
™ RST _FILL RLOC=X15Y9 ENDTIMEOUT END » RST_FILL RLOC=X15Y15 B
ENDING_DATA
RHL RST-FOK NO_DATA T
CB2RE ND+2 SOPEt
FMAP orzst 2o aliGNED SOP3BIA QO EMAP
— 14 SOP3B1A Q1
e LW EN .M cE ceo | NON_EMPTY_EVT Wco.i 14
-w 12 ° RLOC=X12Y14 .% c TC — FMAP = wel 13 ° MISALIGNED.
R -
™ LAST+1 |, FDRE RST FILL . S —— 12 RLOC=X15Y14
NON-1 NON_EMPTY_EVT]| = LAST+2 = Paoe 36
WC1 b Q " 3 o END-1g FD18CE RPM RLOC=X15Y16
oR2 .M CE .% 13 LASTE .w 12 RLOC=X15Y15 — DO[17:0]
FMAP mCK b mtASTHL |, © RLocoxisvio m NO_DATA | |
poutis i FMAP gRXov | FMAP FMAP 5
2 @ RST_FILL RLOC=X12Y15 1 END S oK BUE4
DOUT14 FOK | B ) .
T o[ LAST g e @ ENDTIMEOUT . (LS T 1 e e > et
.M 12 RLoc=x15v9 FMAP .& 13 RST FIL 13 ° ENDING?DAT‘ RXDV o M‘ RLOC=X15Y25
DOUT12 END o - m NO_DATA |, RLOC=X15v14 0 RLOC=X15Y15 D3s17
B—{n B RLOC=X15Y10 LAST
— mNON_EMPTY_EVT m ENDING_DATA,, ENDED \ DO17
m MISALISNED EMAP " MISALIGNED FASTL3B10 RXDY gLAST+2 EMAP
—13 NON-1 B RDY
NON_EMPTY_EVT| , R y— END ==« Pageb AND3E2 P AND3 | AST+2
=Y EVE " v FILL — + SR4CE_RPM "
WC1 NON_EMPTY EVT, RDY oN ND+1
FMAP —=—un LAST FILL, mRDY | FOK LAST
wc1 e LAST_FILL, RXDV B Nzo) | ° STAT WEN wenzg B0 D017
O NON_EMPTY_EVT| o—=————-M FMAP  gRXDV : st Qo —=—M _ RXDV or———M
14 ANDZBL [ R s RLOC=X12Y15 A[L:0] WENB LWEN-1 B RLOC=X15Y16
LAST DOUT15 WC1 MISALIGNED NAND4B1 Ry DISPER[1:0] o Q@ ==l _ D3s17
B ol LAST BITg —— B | e B[L0] mROY | o2 |LWEN ..7 [
-M 12 RLOC=X15Y9 IM ‘/\ LAST R IL 13 EILL RXNOSYNCJ[1:0] Q RXDV - CLK
o 4. C[1:0] .7 (o} 3 ——
mCL % aRXov LAST BIT g % 2 RLoc=xov1 RXNIT[1:0] o RHL ar ©
=0 wC1 [T RAACA A Y — :31[1.0] .—1 RLOC=X9Y1
AND4B1 L o .
ANDS : 1.5-logic-step dela
Do we really want RXDV to override a FILL? YES 2 9 P y
FMAP
FMAP FMAP mDOuUT15 EMAP
POUTLS FMAP Egﬂlﬁ ) Egﬂlig STAT STAT BIT "
- DOUT14 e L STAT g B0 RXDV s FMAP
— B 8CODEgw — 1™ DOUT13 o ="M _pouT12 o [ STAT_BIT
o |-CE_NEXTEQIB DOUT13 o————# B RLoc=xovs WO AND2 HSTAT 12 RLOC=X9Y3
START . 2 RLOC=X15Y11 — I3 = — 14
| ESAXaALEYP) RLOC=X3Y7 EMAP ° ONLY. .DOUTlZ 0 AND4B2 RXDV
mLWEN | .DOUT12 1 .m 12 RLOC=X15Y11 c L 1 .M 13 WEN
—u .RXDV 1 FDC .NO DATA D1 FD NDs2 % 12 © Rocexavz
—s o MEM_ERRORg FMAP NO_DATA |, o|_NO_DATA+1 o o — & L e
mASSIGNMENT_ERR , RLocoxars I B — 2, BUSY g
OVERFLOW/ LK m CLK e 2 | ERROR
FMAP FMAP et enrd o LR MRORST gy FMAP B==c . FMAP st L—2F " EDC
2 IRLOC=X6Y5 RST I—‘
—la [ A LI MEM_ERROR
— 4 » RST |, — 14 B .RXDV b o LRXDV
i | NEW_ENB [ RDY \_SYNC u
REQ RST o [MREQ_RST 12 o[MEMRQ-2g L | W == o | START-1g i3 o |_NEW_ASSIGNER = u
12 IiL 12 RLOC=X6Y6 Iw 12 RLOC=X3Y7 -W 12 RLOC=X3Y9 IL CLK c
mRST |, @ STARTED |, m STARTED | mNEW_ASSIGNED |, AND3 m CLR
RLOC=X6Y4 .L[
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A B C D

DOUT15
.7DOUT14 oo SRACE . WUFF»WARN KIN1 DLE FbC LIDLE
.DOUT13 JE-CODE |, Q 2:F s rRsT_FiLL _FDSE KINO no vital load | ¢
1 -F- OR2
mlOUT12 RXOV | ZZ py >GOOD F-CODEg .Rlxsv s | rosueeARiL ik |,
e goKk | = P > LAST-WARN-BIT| AFUL6 RST oR
@ RST FILL ] e : SF K e FDCE
GO0D-F-CODE AND4B1 WARN-1 WARN
@/co LD_WARN g RsT FILL FD8SE D@m b |
Wel mRXDV_ DOUT([7:0] ._T -
FFUL[7:0] AND3B2 1-F : B )c CLR
L . > 7-WARN-BITS RST
FFUL[B:0] w20 m O
: g c FDCE
s AND4B2 FFUL[G:0] FULFLAG FULL FLAG-1 | FULL FLAG
o .LD FULL cE
LAST Fla 1s insensitive to single—Dbit errdts g
AST Fla gt|c tables, checks for E-Codes in DMB Data (. means LAST Flag will be set for that word
BRAM FI pUt *Assume 4 E-Codes at DMB End are sequential with no gaps*
Normal event sync: X Lost 1 word OR 3 extra: X X Lost 2 words OR 2 extra: X X Lost3words OR 1 extra: E X
X X
'"E""""E" --.E_-----.)S-- ED -_.E.----_.E___ 8BITO FDAT[15:8] --E------IE---
EL E E.'- B RST_FiL RST_FILL+1g E.'— ﬁ DiNpe:ol F!”'- E'-
D Q
_— Fill E ™ Fill Fill v Fill  Fill
Normal, but lose 1st E-Word: X X mouria | SR4CE K Lo
_ B E-CODE 1-E
(orlose fast E-Word) __2E§_____2§__ Egzlﬁ } N Zj 2E GOOD-E-CODE a——— ‘ m—
0 | = .% RLOC=X12Y6
FilLl E ANDaB1 .LSLE})(V ce @ jE e LD_FULL g NEW ENB \ H TXOUT[15:0]
= © wr @ D4 Wel NEW_ASSIGNED IDLE16BIT eoyrpsag) ..
] RST FILL+1 AND3B2 AND4B2
Normal, but lose 2nd E-Word: X X e Page 6 1650P4B1
(or lose 3rd E-Word) X X
E,E Fix to set LAST Flag for Bad 2nd E-Code case ___ suris,_ ...
Fill E m LAST+1 FDRE FDRE D2S[17:0] L2 > L2
Normal. but BAD 1st E-Code: X X FDRE l% E0_ON_WC_EQQ o LE0_ON wc EQo+1l o LEQ_ON wc EQo+2 D2$[16:13]BF4 D2SS[16:13]
, : m Vel Q- ON WC_EQC
X X m LAST+L 5 ol LLAST+1 ] I% CE I% CE
“‘E' """ SZ' mWEN | AND4B2 L] c e L] c e D2SS[17:0]
EL E » CLK c ™ RST FILL SRLOC=XI5Y13 g RST FILL SRLOC=X15Y13
» RST FILL RSRLOC:X15V13 .% Dessty
Normal, but BAD 2nd E-Code: X X FDRE ™ e ELONWE EQz
=
X X glAsTs2 | ol LiasTi2 | sors
--SZ“““-E“ = WEN cE AND4B1
L CLK
) E E = S
BAD 3rd or 4th E-Code is no problem @ RST_FILL TsRioc=xisvis
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FMAP

o

FMAP

[ A0
[ Al
[ BO
[ B1

FMAP

[ co
[ C1
[ Do
[ D1

INT2
RLOC=X0Y1

INT1
RLOC=X0YO0

INTO
RLOC=X0YO

"WEN"

"RXDV"

& XILINX  9re

Title:

|IComments:

FAST13B10

Custom Logic for DDU
similar to: AND12B10 with an OR2 (allows ON to override)
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Send 2 Idle bytes:
K28.5(10111100)+D16.2(01010000)
= 0x1BC + 0x050 ?time-ordered)
= 0xBC50 (in parallel)

O[15:0]

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

¢h "corner fifo_busy" radr for free FIFQ CB4CL_11 _ _ MEMREQ_F[3:0] EDRE GET F20]
2 S_COADRO "corner fifo_busy" register MEMREOG FO
g 0 o RAMI6XID 0
o1 01| S_COADRL SEARCH_FI[3:0] e
o2 o2 | S_COADR2 gYWEN CO |0 SEARCH Fo 5% LK
@ SEARCH_FO SEARCH_FO bs o3 |_S_COADRS mMARK |, spo — = R
" Page 8| S-CPADR4 B s coapRrp:0] [ DONE_FO -
SEARCH_F0 _ WYADRO |, opo | BUSY_CO o
START_SEARCH B ur 1 MEMREQ F1
LDCNT_CO L GND WWADRL A D
BUSY_CO CEOQ_SEARCHO mVARZ | CE
BUSY_CO e R | »2 SEARCH_F1_ 7% CLK
CLK | WADR3 A3 B—)c
sops = ¢ e S_COADRO R
CLR = DPRAO DONE_F1
gRST ] @ S_COADRL | . RE
Search corner "c0" FIFO availability for use by any fiber. S_COADR2 | ... MEMREQ_F2 b
Up-search for "corner Fiber f0", down-search otherwise. S_COADRS | ... e
e sopP3
SEARCH_F2 LK Lo
MARK R
e nAn " " @INIT="0000" . DONE_F2
write "0" into adr "oldmem" to mark FIFO available RE
@ MEMREQ Fe.T b
SOP3 CE
SEARCH_F3 mCLK Lo
R
DONE_F3
RELEASE_F[3:0] FDRE FREE_F[3:0]
RELEASE_FQ FREE_FO F RST RST,
° Q Mél?ai e F?I%M = 20 u MUX4_5B WADR(E0]
CE o
FREE_F0 °7° m LK FREE FO po —= CB4CE OLDMENMIZ0) | vl Q0
R = FREE_F1 p1 Q[3:0] . 11BUS[4:0]
.m § }7 CE CEO 12BUS[4:0]
FDRE I‘FREE F3 o3 HCLK c TC 13BUS[4:0]
RELEASE Flg |, o _FREE F1 g OLDCTRLO so RET - WSEL COrapg
= T OLDCTRL1 s1 m WSEL C1_
sor3 ce MARK FREE_ENB
FREE_F1 g CLK E |
R . %"O SEL_CO =
2-bit encoding of active OLDENB WSEL_Cl
CB4CE OLDCTRL[L:0] RST vee
FDRE o | OLDCTRLO seL c1 % WSEL ¢ FDC
m RELEASE FzT 5 o| FREE F2 g o1 | OLDCTRLL RST SiGNAL [ oL aruL
soP3 CE Q22— OR2
FREE F2 m CLK 08— mCLK Lo
R m MARK MARK | ceol— LR
RST
INV CLK |, el [ EACL |
CLR
FDRE ST ——7 D2_4E OLDENB[3:0 FDC
RELEASE_F3 5 o|_FREE F3 OLOCTRLO [3:0]
I—t ———# = a0 o |_OLDENBO = FULL FFUL.
soP3 CE OLDCTRL1 OLDENB1 ° °
FREE_F3 m CLK A D1
R D2 OLDENB2 CLK c
MARK OLD_ENB OLDENB3 CLR
| E D3
INV = RST
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D

I
MARK . .
Corner 1 FIFO usadggec | ) Assign Fiber to FIFO &
" ) " CB4CL 11 FREE _ _ . b
gh “corner fifo_busy" radr for Lree FIFO S CLADRO Rz “corner fifo_busy" register FDC ASS|gn F I FO tO F| er
° ” ® s c1aors SOP4 RAM16X1D MARK MARK+1
> @ WWEN_C1 0 Q cLr_AasF FD4SE
02 o2 S_Cl1ADR2 B WE
SEARCH E3 MARK
m SEARCH_F3 SEARCH_F3 0 os|_S_CIADRS .ﬁ o spo |— LK Lo .
" Page 8 S_CIADR4 S_C1ADR[4:0] B———)wcik RST
SEARCH_F3 mWADRO |, opo [ BUSY C1 o e CLK
START_SEARCH | ewesa— WADRL ¢
CEO_SEARCH LDCNT_C1 vee mWADRL |, =
BUSY_C1 CEO_SEARCH1 mWADR2Z |, cLr_Ask FD8SE
BUSY_C1 B cE ceo =1 WADRS
sops K e TC— s C1ADRO | NEWMEM([7:0]
CLR W>—== | DPRAO NEWMEM[4:0]
AL E— m S CLADRL | WADR[4:0]
Search corner "c1" FIFO availability for use by any fiber. S C1ADR2 | . mCK L
Up-search for "corner Fiber f3", down-search otherwise. S_CIADRS | ...
= FD4RE
NEWENB[3:0]
. SEARCH_FO Do Q0
; ) @INIT="000" .
write "0" into adr "oldmem" t6'mark FIFO available W SEARCHEL Q1 [NEWENS]
SEARCH F3 B SEARCH_F2 D2 I NEWENB2
SEARCH F3 NEWENB3
bR c1 FDRE FIFO Assign Control @
SEL_CO e
|
FIFO_SEL| PREF_C[1:0] me
= ce PREF_CO FDRE e — CLR_ASF
OR2 CLK BUSY_C[1:0] R ASKE T
SOP4B1 B=pc R SEL Cl. —
mEND_SEARCH ] FIFO_SEL| ¢ ———l
e COMP4
CLK .
GOT_C0 o e S MEMFREE:Y ]
PREF_CO END_SEARCH FDCE
BEST_SEL m NP SEARCH ] ONE_LEFT
FDCE EQ FULL-1 FULL
PREF_C1 FIFO_SEL Z_E_R O[3.0] CNT_MEMS
° Q MARK-1 MARK apg WENTMEMS |
sop4 mBUSY_SEARCH _ MARK o e CLK
CLK AND2B1 ¢ CLR
SOP4B2B B=c CLR HCLK c ] RST
END_SEARCH LR
R SEARRE ] mRsT
GET_FO oo M4_1E EDRE CB4CE
MCETFO oo m f f
GET F1 o | How many of 22 FIFOs are free?
L — o START_SEARCH o
A — A o caacLEp SClforWARNat<=3 COMPa
GET F3 ps 2 MEMFREE[5:2]
s e
SFO so VARK mEK e o 3 — 8BIT22 \\irentiro) MEMFREE[7:0] E— AO]
END_SEARCH BUSY_SEARCH . ceo[— . e |_SIGNAL
RST CB4CE CLK SEARCH_LIM u
m SEARCH_RDY & SF[1:0] B—=pc ar E—— | FREE o
OR2 . | -
Qo %r mEND_SEARCH FREE mRST |, Bl
SF1 CNT_MEMS
o . ) : MARK D‘ cE cEo MEMFREE[4:0]
2 — 2-bit encoding of Search GET_Fx o mCtK Lo e EMEREED
START_SEARC SEARCHING SEARGRING Q3 — D2 4E SEARCH_F[3:0] g VEMEREEL
= ) \ I SFO &
mBUSY_SEARCH >0 ok 15 * mo e 0o | SEARCH FO
OR2 = ¢ CLR e B A D1 SEARCH_F1
» RST b2 [ SEARCH F2 MEMFREE4
FULL FULL SEARCH_F3
= >0 E D3 NORS
INV
THE OHIO STATE UNIVERSITY "™ Memory Control Unit IR 2,2D 0 [ D785D
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic P 182005 1456 FILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics o — MEM_CTRL .2 7A




o
c
5
A
draun by
Copyright

ks
) 1993, il Inc.

FTCLEX
=
veT o
T .
T o 0
ce M2_1B1
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= .
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Page 45
FNEXT, FWEN & FxDIN come from the 4 InUnits. J SF_BRAM18_36X1024CUSTOM
ASF & ASF_ADR come from MemcCitrl. OF & & DOUT35:0]
N - . 10BUS[17:0] .
FAD is the fixed FIFO location reference. eUS(LT0 \éVLEKN e D035 NI DOUT35
12BUS[17:0] OF WCLRASSIGNL, o ssqion evpryMT DOUT17
13BUS[17:0] - NEAR_END _ H .
Write Control N TG NO Memin-MemOut Mapping:
i, o ATFUL g DO35 Dout35
FNEXT[3:0 M4 1E RPM u mRST sy
FNEXTO DO ] ~——__ RLOC=X0Y26 M4 1E RPM 3-|O iC-Ste deRISa F DO34 DOUtl?
FNEXT1 0o ] = RLOC=XOY27 g p y ._C‘ D033‘26 DOUt34-27
g DO25-18 Dout16-9
FENEXT3
< . 3.5-logic-step delay DO17 Dout26
» CTRLL .CLR ASSIGN | RLOC=X0Y26 Page 41 D016 DOUt8
SSIGNED € DO15-8 Dout25-18
Din7-0 Dout7-0
.ﬁSS\GNE-
FI§)46I1? ° SSM I i
COMP5  asHud crRyLg First Word Fall Through logic:
ASF_ADR[4:0] ASFO_ po Qo [-ETRO FOEN e FIFO_FULL[3:0]
ASF1 D1 Q1 CTRL1 = : .LFD‘PE . OE c
ASSIGN ASSIGNEI
zz Q2 | -ASSIGNEDg - g MT |, PR IMT ouT {\/L EMPTY o
— Q3 — MT_EN| BUFE
cE OoF CLK
= CLK c RD_EN Roc-xov1 M~ —p¢
RST R SOP3B1B_RPM RLOC=X0Y16
CLR_ASSIGN riocxov2 Page 34
FIBER NEXT D2_4E_RPM Not Used: REN = OE *RD_EN
WR_SEL = RPMRLOCZXOVZS CTRLO o oo FOEN %FE
- g CRLL AL o1 F1EN
os |_F2EN NEA
mVRSEL | o3| F3EN g
.Mi RLOC=X0Y20 F2EN . BUFE
L FIFo_AR2
T FEN ¢ BURE
N FIFo_AFs
BUFE
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FNEXT, FWEN & FxDIN come from the 4 InUnits.
ASF & ASF_ADR come from MemCirl.

DIN[17:0]

SF_BRAM18D36X1024CUSTOM
pIN[17:0] Page 12

- n . ; DO[35:0] DOUT([35:0]
FAD is the fixed FIFO location reference. .fZiﬁ: 2 .%YLEKN Do[3s0 o T - DOUT35
12BUS[17:0] OE .wcmjssweru EMPTY| ’l:l/ll:AR END DOUT17 M I M O M .
13BUS[17:0] NEAR_END} em n' em Ut a In .
1 ren SWITCH_NO pping:
Write Control o
_ s ru| AT_FULL g DO35 Dout35
FNEXT[&O!NEXTO M4_1E_R£c'>\<{|:xovzs é | . d F{IST DO34 DOUtl?
M4_1E RPM 3-logic-step delay g e DO33-26 Dout34-27
g DO25-18  Dout16-9
FENEXT3
< . 3.5-logic-step delay DO17 Dout26
» CTRLL .CLR ASSIGN | RLOC=X0Y26 Page 41 D016 DOUt8
ssIGNED £ DO15-8 Dout25-18
Din7-0 Dout7-0
.ﬁSS\GNE-
Page 38 . .
comps  asmuo FDARERPM  cropg First Word Fall Through logic:
ASF_ADRI4:0] ASFO_| po Qo [-CTRLO FOEN e FIFO FULLJ3:
| [3:0] RST FDPE
ASF1 D1 Q1 CTRL1 .
ASSIGN ASSIGNEI L OE E
D2 Q2 [ ASSIGNECEy - MT |, PR [MT out & EMPTY o
— D3 @ MT_EN BUFE
CE OF CLK CCE
= CLK c RD_EN LOC:XQYlh
RST R SOP3B1B_RPM RLOC=X9Y16
CLR_ASSIGN riocxov2 Page 34
FIBER NEXT D2 4E RPM Not Used: REN = OE * RD_EN
WR_SEL = RPMRLOCZXOVZS CTRLO o oo FOEN %FE
- g CRLL AL o1 F1EN
02 F2EN NEAI
mVRSEL | o3| F3EN o
.Mi RLOC=X0Y20 F2EN . BUFE
y:L FIFO_AF2
T F3EN e “hure
:L FIFO_AF3
BUFE
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A [
Sfﬂf@l8736x124 DO[35:0]

DO[35:18]
DP BRAM1 RAMB16_S9 S18 DO[L7:0]
- . DP_BRAM .
4.?,\-,IE?\‘g|c-step delay  bina7:17) a0l “RAMBL16_S9_S18
:jFULL > WRITE weA
Page 13 AND2B1 DIN[17:9 ENA DOPA[0:0] DIPA[0:0]
CC10CE_G DIN[17:0] | ——— ssRA . : BYRTE [ yen
RADR[9:0] ﬁ% CLKA poAIral ENA !
READ o - ADDRA[10:0] . DOPALD:0]
B———ce CEO — oIAT0] DOA[7:0]
» CLK c Tc RADR_TC n : CLKA
CLR l: ADDRA[10:0]
.L‘ RLOC=X3Y8 ° DIA[7:0]
) CC11CE G &1——— wes
4.5-logic-step delay WADR[10:0] mREAD | o\ DO[35:34] L
WEN Qo0 mRST porerl 'DO[s3:18] | g
anoze:  ME=—pe CLR X s Al R ADDRBI[9:0] RST e DOPB[1:0]
Page 14 BRST | sors
mRST T riocexava S DIB[15:0] CLK DoB[5:0)
RPM_GRID=GRID DUM[17:16] . RAD h&a:m CLKB .
’ — pooret MemIn-MemOut Mapping:
Din35 Din35
_ 5.5-logic-step delay... EMAP RLOC=0Y3 Din34-27  Din33-26
but 4 input logic should optimize to 1 LUT=4.5 step delay. Dinl17
— 14 .
CNIL MT1STWAY . READ Din25-18 15-8
v A R Din17 Din34
3.5-logic-step delay WEN ANB3E2 mEMPTY . .
— MT2NDWAY RLOC=X0Y18 P 1 Dln16-9 Dln25-18
CNT1 = - .
- CNTO .LFD‘PE REN CClE]l. ?.DZS G D|n8 D|n16
3-logic-step delay REN g REN miip [ e W. CNT[10:0] _— Din7-0 Din7-0
m o MT3RDWAY Q prape Q[10:0]
N0 CLK CCE 4.5-logic-step delay (via WEN) - " NGAR Figl
oni AND3BI OR4 = WEN .READ o UP, FDRE
™ ;Ng': MTATHWAY RLOC=X3Y17 CNT_ENB cE ceo l— ) FULL-SWEN b ° W.
. LK . CNTO
= WEN 3 € © CLR To ST RLOC=X3v4 CLK {;E AND2B1
ANDABL ) SOP4B2B ™ RST RLOC=X0Y0 R
o 4-logic-step delay (via REN) NOT FULL RLOCX0v13 _
FMAP need to write one more after FULL_-3 to make it EVEN
CNT9 RST FULL
.7.cms aVeN [, REN NOT_FULL,
e [ CNT ENB WEN, RLOC=x0Y13 CNTO ANR2 EVEN n
mos ) o CHECK N, ° eomora sommirEM. o
o mEVPTY | 4.5-logic-step delay gevo FDRE
me e > NEAR_END-1 NEAR_END
m ot monTe o Q u
el e » CLK iE
NOR9 AND4 R
WEN NEAR_ENB .—‘CLR ASSIGN RLOC=X0Y9
NEAR_END ; only 120 writes from FULL, 95%
ANDZEL 4.5-Iog|c-stee delay
THE OHIO STATE UNIVERSITY ™" Sync. FIFO, 18 In, 36 Out by 1024 Deep IR 9 [rO%Ee D785D
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A [
sfifol8_ 36x1024 diagonal DO[35:0]

DO[35:18]

DP BRAM{ RAVMB16_S9_S18

4.5-logic-step delay  pinp7:17]

DP_BRAMO

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

w0 ———

ruocoave FDCE

RLOC=X0Y0 FDCE

a

AR ¢ — T T
“TF | oo FDCE ‘  Joe FOCE

€L “

EXILINX R

Copig 1084 e ne T
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ol 1 - E - l
2= FDCE ' FDCE

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

L soReY )

vee “
- — T
RLocx0vE

s : . B : s Page 14




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

o=
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A B c T D

QUTES0) ouT[11:0] BUF12  L1AN[1L:0] L1IAN[15:0]

outas ouTaL next to-last word is latched in Rt
ourze g B IN[35:0] n OUT bus (1st pair of E-codes) OUT[29:18] S L1AN[23:12] L1AN[23:16]

ous next-to-last Word bits) FDRE

ouT33 ) BUF16 .
ouTa ouT18 IN[33:18] > DIN[33:18] = OEFOK ) RAW_GOODLWL| 1y Q LGOODLW1 u L1AN [230

ot FIFO_EMPTY, REN

0 L

L o s om o | Normally set once at EOE

ouT15 R FDACE DOUT[SSO]
0uT29

ouT14 .M
Ut FDRE m LGOODLWO LGOODLW IN .OE HDR 0 - DOUT34

ouT13 LGOODLW1 )
ouT27 ouTiz o ™ OEFOK RAW_GOODLWO| 1, 2 LGOODLWO. = TR FI_AGi ' o 7DOUT35
ouT26 ouTi1 IN[15:0] B 16D|N[15:o] mFFO_EMPTY - mREN | oR? b2 Q2
Zzzj 0OUT10 2 ‘ AND3B1 = CLK c . LCTDATA_EXIST; LouT EN? Zz Q3

& . | DOUT[17:0
ouTss ouTy %‘ D|N[35.0] T S — SOP4B1 .% . [ ]
ot outs RST EDP DoneData-2 RST CLR DOUT([33:18]
R ] mRST — 7
ouTt DOFW+2

outs DoneData+1 OWEN PRE LOWEN AND4B3 ,
0 EE .

outs DoneData+2 } ?;EOHLD[R)DTART ¢ AAfalse for DoneData+d HDR / TR FFla g Encodin g

out4 CLK HDR Flag =DOUT34 TR Flag =DOUT35

outs SOP3B2A B=—pc
) HDR + ITR = Header Word
IN16/34 ==FILL  gour ~OWEN must be set LOW when data is at SELOUT > Sent with Header word
IN17/35 == LAST outL sync'd to REN/LREN for FW IHDR + TR = Next-to-Last Word signal
OuTo sync'd to GoldDat for LW MUX2_36B sync'd to GoldDat > S_lehm V\;ilhf Iz_lAEST E‘;ATA WORD (just before trailer),
10BUS[35:0] FD36CE RPM with set of -codes )
prompt on OBEIEOX- = oo HDR TR35:0) SELOUT[35:0] LOUT[35:0] BUF18 HDR + TR = EmptyEvt signal
DIN[35:0] OUTI[35:0] 11BUS[35:0] Q[35:0 — D LOUT[17:0] DOUT[17:0] ---> Sent with Header word (only word for event)
PRS0 qasol OEHDR_TR ! +ITR =
8 | Page 37 o i CLK CCE Loutias] BUF16  pouriaaig tHDR +ITR = Normal Data
= CLK 9 EN B
¢ CLR OEHDR_TR
mooLobaT) — R On EXFIFO_PAF stop REN, OE_FOK, and Sync-Set LFIFO_Empty
OR2 s o FD
FDRE sync'd w/FIFODONE & NextFiber RST ELHEES
% D 1 prompt on OEFIFOXx .@_M b s 0 M
e Null data on IN[35:0]
mEK e AND2B1 .. CLK |
T At LOUT/DOUT =|=Timing near EOE ®
" FORE 1st E-code: GoldDat, FDone, set DOUT19,39 Flags  Null data on OUTéSS :0] COMP24C
2nd E-code: DoneData, low GoldDat, hi ~OWEN, kill DOUT19,39 EVT_CNT[23:0 D
Q ObD_OuT --> DOUT flags killed by No LW bits in 2nd E-code pair Qo] EVT_CNT[7:0]
-X-: hi OEHDR_TR, low ~OWEN, hi DoneData+1=Done-1,START | _ e | L1A MISMATCH o| LIAMISMATCH+1
Trl: hi OEHDR_TR, low ~OWEN, hi Done CLK L1AN[23:0]
- R Tr2: low OEHDR_TR, hi ~OWEN, EndOfEvent Bl230] mCLK Lo
= -X-: hi ~OWEN, EndEvt=RST_EOE —
EVT_CNT[23:12]
FDRE ) — Z (exclude DMB_Err case?)
- |N3\TV\ FILL-1 5 ol FILL GOOBEILL FDCE FILLED ’ L1A_MISMATCH FDCE '
= IN16 ,L/. FIFO_EMPTY | .MD—Et b e—_ | CLK & cE0 DOEFW+1 OR2 WRONG L1A 5 o L1A ERROR
983 mCK e AND2 & B EVCNTRST < Car [T OEFOK ce B
NEXT_FIBER R - CLK c RST £VCN | a—— GOOD_L1A CLK
:ENDEVT ‘T‘\ T0G RST ‘ .START RST BOE CLR RST m-REN_TRUE B———)c .
RST / ) . RST ) ] OR2 .LFIFO EMPTé 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
M4_IE_RPM ¥
Note that DONE means Last FIFO_REN is done! .DOLh RST DONE. Use s POP or Sandard FIFO LFOKO 5o synched w/DoFW+1,2
@LEXT_FIFO_PAF DONE-1 Ea L1A POP LFoKI o |Pag O FOK OEFO
mEXT_FIFO_PAF \ DO_EVENT L FDRE RS FDC LFOK2 2 D o[ OEFOKy
DATA_RDY ENDEVT START-, OR3 LFOK3 b3
e Q : START BUSY CLK
AND3 .BUSY GOT_L1A ZE .STRST ST 1o Q b e— #& LFCTRLO SO B—=pc
L1A_ MT CLK AND2B1 CE LFCTRLL S1
; Z mCK |
. ° mCLK L. mCK Lo CClOCE = -
CB4CE @RST_START CLR CLR L
DMBONT: RST_DONE T RST_EOE T Q[9:0]
‘ 30 [ . = EXT_FIFO_PAF
:%DM -~ s Hold off this Reset until EndOfEvent™* .T - O parcNTi023
GOOD_FW cE cEo mCLK L. e
mCLK ¢ T LEXT_FIFO_PAF cLr RST RST_LPAF,
AND2 LR RST_PAFCNT
RST_EOE RsT DONE FDPE FDCE RST RO EmpTy U1 DODATA
.—\ ——__—  OR2B1
f 02 DOFW e o Q S;SRTST RST_STARTC ™ gRENCED oz orse FDC
Use as POP for FWFFTDFICIE START ; ZE Q LK cE = :@W > GOLDDAT-1 | o GOLDDAT.
ENDOFEVENT | o ENDEVT RST EO = ¢ or } > LREN_TRUE CLK
e iDA - @RST_DONE Z— B=—c . synched w/DoFW+2
mCLK c REN_TOGGLE TOGGLE OI% REN_TOGGLE - A - . RST DOII;ISI-_T — 7 FDSE
RST oR SRACE Indicates current REN'd Fiber memory e
START_D REN_DATA[3:0] IOBUS{‘;!})]JX“_“B synched w/DoFW+1 EXT_FIFO PAF | S |LEXT FIFO_PAF
FOE_REN[3:0]FAST12B1 TART co_|g, FOE_REN[3:0] ' FD4RE Synched to REN ST Fro PAE |
A0 x [ WAIT olsal = . 1BUS[0] OEFIFO[3:0] LRENJ[3:0] '—;‘FK
DMBDAV/[3:0] NEXT FIBER OR2 QI3:0 B———)c
B[3:0] O [ MAXDELAY=1.5NS L4 CLK CE Page 12BUS[E0) mNROY | hed wiGoodDat
wDODATA || 2.1-logic-step delay ™ © aw . e FDACE Y N30
m FIFODONE |, @RST_DONE 138US[30] RST LRE R _ [3:0]
REN_TOGGLE Page 20 DODATA {ICTRLO
START 2 FDCE STARTUP
FIFO_RD | , FOE_REN3 DONE DAT CTRLL
BUSY DODATA DO _LAST FIFO| .y 0 a EIFODONE N
OR2 .
AND? oK CCE 2.1-logic-step delay
CLR e ——————
aRST_DOKE Page 49 | wFIFODONE..  FIFODONE sors i
@NOT_NO_DATA
OEFOK SR CE R LLRENO
| e— \ MOREDATA . BUF
mREN_TRUE st DMBDAV/[3:0] RN DATAS:0] L REN3  SOP4BL me e BUFE:E:; LLLREN[3:0]
Q3]
.LFIFO EMPTY IDOFW+1 GOOD FW 4AND2 LCTDATA ExisTs SOPBiA FPGA_ID hed W/GoodDat+1
AnD4B1 lLREN_TRUE CLK CE ) f ANDZBL SR4CE synched w/Gooabal
oz WE——pe e DT\ DONE-2 DONE-1
- .DONE DATA st Qo m‘
@ | ENDOFEVENT
FDP 3 }7 CcE Q T EYER g
|
L SRACE © mCLKl. 0l
CLR
FOE_REN3 o Q O RENS LD FW |, - gg:zw+ FDCE RST
oL ol | oz o @ 4]'DOFW+ 0 o Ry B SEN] R DODATA .., DODATA,
B e Q2 aoze1  BeginData: NV
mCLK . o | DOFW+3 AR ce
FDC rsT pong——" | gDOFW+4 w< e old: DoHDR-->OE_HDRO-->OE_HDR1-->Done-1-->DONE-->Done+1-->Done+2-->EOE
DOFW+3 o ol DOFW+4y DORWs1  ANwee FDC mRST_DONE ottk-LgoodLW-->FIFODone-->DoneData-->Done-1-->DONE-->OETR0-->OETR1-->EOE|
b +
> — |
Bgiwig END OF FW DO_HDR | o OE HDR. DoData goes true 3 cycles after Do HDRLaSt LLREN OETRO-->OETR1-->EOE better!
O e A : W .50 DoData and Do_HDR do NOT O\R‘PHBR“>OE HDRO-->OE_HDR1-->Done-1-->DONE-->EOE
esT DoNE— ore The Last FW just got latched int"ghcik | LgoodW-->FIFODone-->DoneData-->OETR0-->0OETR1-->EOE
o Followed by 4 NotGoodData cycles CLR The first GoodData comes at least 3 clocks AFTER the last DoHdr
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A T B C D
: . LOUT15 LOUT33 OuT15 OouT33
Check for DMB Error Word and consistency: LouTis B ] P T ouTar
| ERRO, ERR1, ERR2 ERR3
ANYORALL | even cou . Out to LEDs? ootz | ) mRlours | ) mRour ouTa0
ERRO *%DMBERR_WORD DMBERR_WGQRD #x oUT32
WBO ANYI WD—I MLERR e, oy AR D’\(jﬁ_ > om LouTid mlouTs2 mouTd = J
Bl ALLALLDMBERR - ‘ Al ALLERR DMB- /'ﬁ E AND4B1 AND4B1 . AND4B1 AND4B1 |
m e [ nora| Auousemn | LSS page21 3 more words to FIFO after FF is set; use PAF to stop!
e WNREN'S the current OE'd memory RsT FDPE
; o
Page 19 ) . | DoDATA |, g.E}\l logic-step delay - menoEz, " | menoEq
Check consistency of the four "Special Word tﬂt&gDONE . o, FDCE e
Louris ANYORALL PAFCNT1023 COFWeL ) LGOODLIO GOLDDAT - .
LOUT33 2(1) ANy—SP3 ANg DOlD:TS: RSTLPAFL g gNOT NO DATA| LGOODLW1 ce FDC
OuT15 ALL— B m-EXTFIFO_PAF m ke R o | _LFIFODONEY
.7OUT33 B2 NOTALL 28|P3 EPﬁ d | OR3B1 g@gfﬁ(’)&@ﬁs CLR FDONE CLR
= B3 -logic-ste elay | MPTY -
syn31ed w/GoodDat FDCE WAXCELAV-LONS L Lo TIME?)[SJ-‘rI' ooy LKL .
CE _ synched w/GoodDat+1 RS
SPWD_MAJOR_ERROR CRITICAL_DATA ERR OR2 " " "
ANVORALL | ™ A R A FIFO ends at 1st false "LFIFO_EMPTY" after "LGoodLW
LOUT14 CE J—
B R0 cLK . . ., .
miovrz g AT '7T ° «« '[FDONE" indicates "LGoodLW" was received: waiting for the final NotEmpty word from FIFO
OouT14 * RS
[ [ — .
goutiz |- notauSPRERE B > Switch FIFOs after next good word!
B3 RST_LPAF1 FDSE n n I n
i > "RENOE-0" holds REN enabled until "FDONE" goes false
EXT_FIFO_PAF LEXTFIFO_PAR . . . .
N EXTEFo PAE| @ [WmoeLA- N W FDCE e > FIFODONE means the LastWord/LREN is on OUT[35:0], NextFiber is set
ANYORALL | ™® ok 1° DMBERR o o L;CA OVFL g
LOUT13 B
B———B0 CE
o Do e
°2 norau—SPLERE Page 18 g RST BOE synched w/GoodDat ~ FD4énched w/GoodDat+1
m OV . . VB[15:12] LVB[15:12]
20RMOREP : :
glours | Voted bits are not for FirstWord us
g%lﬂf B1 20RMOREP 20RMOREP
ANYORALL 2 VBIT15 g ovTLsS | LOUT13
gouTss | 20RMORE - g LOUTS3 LouT31
- tgsgi B0 ANY— EVEN_OUT |, 2-logic-step delay ouT15 Bt ouT13 Bt
81 B2 anpcom 2 gy VB15 2 VB13
ouT12 ALL— ORCOM 0ouUT33 20RMORE;] OouUT31 20RMORE;]
0uT30 B2 NoTALL—SPOERg EOLDDAL EVEN_GOLD 83 EVEN_GOLD 83 LVB15
N synched w/GoodDat :@D‘ANDCOM B ANDCOM
o5 | 20RMOREP e ORCOM ORCOM
SPO_ERR
B————— B0
» SP1_ERR p—
= ESZNA?LT SP2_ERR oL MAJOR ERRO o> [20RMOREP eNd  [[20RMOREP
m SP2ERR |
= } SP3 ERR B2 2orRMORE SPWD J B plovTid |, LOUT12
[Nl NS VB15 CHECK ENB 3 ERR Louts2 |, LOUT30 |,
o g | SHEEEE aecon o jogic step delay Ut g, veia] w2 o, vB12
AND2B1 0ouT32 20RMORE;] 0uUT30 20RMORE
- B3 " B3 2-logic-step delay
1 SPO ERR ™ EVEN GOLD ANDCOM B EVEN GOLD ANDCOM
GND SP1 ERR .% SPWD E@ ORCOM FORCOM
v e mFL o ERR - :
AND3BL GND GND
OR4
[TITLE BY IPARENT PAGE IPROJECT
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FIFO Done Timeout: count to 10752, 132 usec=10625 is the worst case possible per FIFO?
Set to 18945 (~236 usec) for now

XMIT_ERRORS[3:0
LLREN[3:0]

““N”Z. SPWD_MAJOR_ERROR |

- GOLDDAT |,

FD

LGOLDDAT {>O LGOLDDq

Lel

= CLK c

PREV_ERR[3:0]

INV

LFILL
LVSPWD ERR)

OR2

PREV_XMIT_ERR?™

D PATH_XMIT_ERR

= CLK c

OR4-BYS| SPWD_MAJOR_ERROR

END_TIMEOUT
r.RECENTDATA \ENDTIME BUS'g

END_TIMEOUT -
.m:RECENTDAT ENDTIME_WAIT,

AND2B1

XMIT_ERR_UPDATE[3:0]

FD4CE synched w/GoodDat+2

XMIT_ERRORS[3:0]

synched w/GoodDat
PATH_XMIT_ERR

LLREN[3:0]

D XMIT_MULTI_ERR

OR4_BUS

AMAMWatch for multiple XMIT errors on same path™MAM

FDCE
START_TIMEOU EEE—
END TIMEOUT TIME _OUT o o TIMEOUT ERB-
OR2 CE h
CLK
FDRE Y
END_TIMEOQT | o | LEND TIME | FDC
o mTIMEOUT2 LEND_TIMEOUT-1 | o | LEND_TIMEOUT g
mCLKL ) @l IMEOUTL .
.ENDTIME RST ANDS B—pc CLR
.ENDTIME RST

174 WEST 18TH AVE, COLUMBUS OH 43210

: CB16CE
.5ns clock period here TIMEOUT[15:0]
LEXT_FIFO_PAE TIMECNT EN TIMEOUT9 EDCE
: DODATA | cE CEO TIMEOUT11
— mCK | TIMEOUT14 \ ENDTIME 5 | END_TIMEOUT s;(/:nched w/GoodDat+1
NEXT_FIBER TIMEOUTO mLEND_TIME {>O LEND_TIME | FDCE
ENDTMERST v mCLK Lo @SPWD E?R b SPWD_ERR@R
AND4 CLR Q
OR2 VSPWD_ERR cE B
| - GOLDDAT m CLK .
SP3_ANY CLR
| RST_BOE
AND3 FDC synched w/GoodDat+1
%3
b ° LVSPWD ER&
mCLK R
CLR
mRST
THE OHIO STATE UNIVERSITY e Read Control o JRGPARENT PACE 2 2D froeet D785D
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Status Monitor '::wEDRF;RROR ) SINGLE_WARNING,

|
Pick 8 Status signals, include in DAQ HDR/TR By L1a ErroR
-create logic for gEHDR/TR and their forma(tg In H_O_'gTDfUEetrrpg\elfengO;g@ta--->E-LSCAFCI’LVLFZD ) ) SINGLEERROR g
Also set 4 FMM bits for each input channel "SCA_OVFL" =
In HAr/Tr, df data--- b ot s eve
g e i smeeon
L1A BUEL2
HDROTR[11:0] EVT_CNT[11:0] HDROTR[11:0] h g TIMEOUT ERR

HSTUCK _DATA
XMIT_MULTI_ERR
FIBER_ERR

HDROTR[29:18] EVT_CNT[23:12PUF12HDROTR(29:18) h CRITICALERRO

synched to LLLLREN/OE_TR1, inc CritDataErr h
HDR1TR[3:0]

.DMBDA\/O HDRlTRO.
BUF
.DMBDAVl HDRlTRl-

PUEDAY Note: all HDR_TR[35:34,17:16] bits are free e
also for HDROTR & HDRI1TR STUCK DATA o [ o|_rstuck oata
- use for Event Type/Pasthrough flag? . )
DMB C ‘ rPoaD | jHNT - use for additional error reporting? HOR_TR{350] e
oun : _ :
HDR1TR[6:4] DMBCNT2:0] “BUF3 HDR1TR[6:4] g, HoR TRSS mRST T
HDR1TR[7] gLlA_ERROR HDR1TR7 ;: HDR TR17
. KILL_FO BUF HDR1TRS, FILLED ~J T HDR_TR16
HDRlTR[118] :KILL F1 BUF HDRlTRQ: - e e— HAELED DMBLEFTO
1=alive, O=killed HDROTR[11:0] | MUX2-128 ran ™  owpLerTL
. 10BUS[11:0] D1 U————H1
Killed Channels HDR1TR[11:0] HDR_TR[11:0] ouscnt2 |, | DWBLEFT2 g
11BUS[11:0] Q[11:0]
D3 Q3 —
W‘ e 4BITC START O %}ﬂjg -
DONE_DATA+1| DONE_DATA+2 HDR_TR[15:12 = ™ L
HDRITR[21:18] oo %7 wommg ol " mtFIFODONE | . |
L ) C h ’ l mLFOKL 8YF HDRITR1gy HDROTR[29:18] MUX2_12B mCLK e w
10BUS[11:0]
Lve annels HDR TR[29:18 G —
usUsuLol QLo AMAcount DMBs left for readout™?

SOP4B1

— 4BITC
Wﬁ HDR1TR[29:22] SOP3BIA HDR_TR[33:30

AND2B1

TIMEOUT ERR HDR1TR22 .
. [
HDRlTR[29.22] m HSTUCK_DATA 8uF HDR1TR23 hdrltr[2922] DOFW+2 FDC
- AND2B1
g XMIT_MULTI_ERR U HDR1TR24 Brl n FDC DOFW+3 DOFW+1 DO HDR TR OEHDR TR
m FIBER_ERR sor  HDR1TR25 DONE DATA IDONE CATAIL EN_HDRTR D e — 1
o VEM ERR <& HDRITR26 These mPONEDATA o Q Lk
@SINGLEERROR 8UF  HDR1TR27 Out oLk e
@SYNCERROR 6Ur  HDR1TR28 L R o mRST
.CRITICALERROR 8UF HDR1TR29 mRST
THE OHIO STATE UNIVERSITYBUF e Read Control o dPARENT PAGE 29D [ D785D
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B c T D

L1A# Mismatch p=—m——— Multi-L1A# Mismatch

synched w/GoodDat+H

D
500D L1 FDC ELLAMISMATCH+1 L1IERR D
| m o ol GOOD L1A+1 CLK

ML1ERR[3:0]

40R2

DJ
8-bit " ° as 2L1ERR_LD
CLK 40R2
B=="—pc LIAMISMATCH+1 .& c
= RST GOOD_L1A+1 RST oR
STUCK_ERR_UPD[3:0] LT L1A ERR g Anee
8-bit ML1ERRI[3:0] MULT L1A ERR
STUCK DA(-I;T_K e -} > u
OR4_BUS
StuckData*®_ ' «
N - RDY_FO g m\ROYO - NRDY_Fopy
mROYL RDY F1 g el NRDY Flg
FPGA_ID  ~BUF FPGA_ID  BUF

RDY3 SQP4BL NRDY3 ~ SOP4BL
aPoan | OEm PoaD | LIE_ERR_UPD[3:0]
AND2B1 AND2B1 .
8-bit STARTIME_ERR_UPDI[3:0] 8-bit
g || STATUS6 y\ LOSTINEVT

CLK

Timeouts LostinEvt % ' =

D
START TIMEOU| A
CLK
Start™  1° o
RST LID_ERR_UPD[3:0]

8-bit

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

RST

DMB_ERR_UPD[3:0]

8-bit LDMB_ERR[3:0]

8-bit mOMBERR |
CLK

DMB_Err L.

D|
ENDTIME_BUS LREN[3:0]

CLK

End w/data®™ " ' .-

RST
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H1: Ox/STINN-NNNN/AXXX/LITVK

DMBHull(15)

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

-DAV(15) BOEstat_DMBcnt

H3: Ox/LLLL/0000/ZZZZIGGMY

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

T-1: 0X/SSSS.55SS/QQQQ/PPPP

EOEstat -St:

TR: Ox/A/2/WW. WWWW/RRRR/UUMK
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A T B c D

FDC FDC FD
LGOODLWO
w o Q| LLGOODW o Epc g MOREDATA o o| LMOREDATA g FDACE m-1A ERROR, o | -L1A ERRy
OR2 TR_FLAG LTR FLAQ-
m CLK 0 Q DMBDAVI[3:0] LDMBDAV([3:0] CLK
¢ CLR .7CLK C iR .7 [}
RST CLK
ED [~ Hat] I LSS mRST
w REN_TOGGLE| | o[ LREN_TOGGLE o FD mRST_— FDACE
gMIT_MULTI_ERR| | o [ LXMIT_MULTI_ERRy :
mCLK L.
CLK
B——)c
ED FD FD
NEXT FIBER, oL LNExT FiBeR FD mSPWD_ERRQR o | LSPWDERR | | o LSPWD_ERROR
= mCRITICAL DATA ERR, o [LCRITICAL DATA ERg
mEK e LK SR16CE mCK e mCK
B———pc .GOLDDAT ED FD
FD FDC Q15:0] RECENTDATA GOOD_FW LGOOD_FW LLGOOD_F'
SP3_ANY LSP3_ANY, ) —-"""1p Q D Q 4——w
| R =t ANl
D Q ILREN TRUE | ° LLREN TRUE. § }W CE OR16
oLk |, B FDCE FDCE mCLK Lo mCLK o
= mCLK ¢ mPATA RDY | | o|_BYPASS ﬁUSH b o [L1A BYPASSY — —
SRACE BT Lll(&:LFgEE N clkao | GOODFILL LFILL LLFILL
.BUSY . 0| BUSY+1g L1A_BYPASS B—pc B—pc B0 Q o Q———1H
BUSY+2 RST BYPASS_RS I RST_EOE
a———"n L = CLK CLK
0 BUSY+3 BUSY+3g mN_ROY C,L/ B——c B=pc
8 }7 ce Q@ FD
i mCLK40 4 @ {RVO L1A_MT L1IA_MT+1
ast Event START timeout 3.2usec: 128=1000/0000=0x80. e e RDY FDCE
.—‘ .—_;
Calibration START timeout 6. 4USGC 256 0x0100.  gotkao |, L1A_FAKE \ STUCK BUFF | | STUCK_DATA,
25ns clock period here £ mEUsY US|, t
ST_CNT[15 0] START .CLK4O
1A MT OR2B1 c
L1A_FAKE I—W\ STARTTIME_CE o ANDSB3 _ CLR
:NOT RDY SOME_RDY BUSY CLK40 R
B———pc TC ST_cNT8 ~_START TIMEOUT.
AND2 Lgur
NO LIVE EIBERS STARTTIME_RST CCS8CE
LEXT_FIFO_PAF set AF at Full-512 = 7680 events: o o[mL
FDC FDC OR4B1 FDC Page 22 INL1CNT[12:9] L1A AF .L CE CEO —
BYPASS_PUSH USE_LI1A L1A_PUSH L1A+1 NEW_LIA, CC13CED_G mCK e e RH {>O RH g
L1A P Q [~ MAXDELAY=1.0NS | 0 Q b Nl INL1CNT[12:0] ANDABUS  puoans CLR v
i o120 INLICNT12 RSt
mCLK40 meK e meK e INLICNT11
NEW L1A CLR CLR CLR NEAR_MT
L1ACLR L1ACLR RST INLICNT X FDP EDP
RST [ e l—‘L1A op L1A POP | NEW_L1A 1A F INLLCNTO ST : RSt :
o :@) >COUNT HAEN ce ceo .@D—. ore 2 PRE PRE DO_RS
s mCtK ¢ JRC | LIA Teq anp2 &lf——-o Q ) o-BO_RSH
NO_LIVE_FIBERS
= 50 RST) DQFREEZE I set FULL at 8192 events mCLK40| mCLK40|
= FDPE
L1A POP OR2 FDCE
DOWN_CNT | PRE | L1A MTg L1A F b o[ L1A FF
AND2B1 L1IAMT_EN ce .—t . n
CE
NEAR_MT [ Lol S mCLK L.
> CLR
SPS BXN cycle from 0 to 923: CLR after 923=0x39B. w2ORST
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D

RST

FRMEM[4:0]

.RENl FO
™ CLK

FD5PE

END

Page 25
M32E5BUS

EMPTY_M[31:0] D[31:0]

FOMEM[4:0] s[4:0]

Fiber memory to READ
M32E5BUS

RST

FRMEM[4:0]

.RENl F1
™ CLK

EMPTY_M[31:0] D[31.0]

F1IMEM[4:0] s[4:0]

M32E5BUS

FRMEM[4:0]

.RENl F2

EMPTY_M[31:0] D[31:0]

F2MEM[4:0] s[4:0]

m LFOK2 E
M32E5BUS

FRMEM[4:0]

.RENl F3
™ CLK

EMPTY_M[31:0] D[31:0],

F3MEM[4:0] s[4:0]

LFOK3 E

1.4-logic-step delay

FD4CE

DO

D1
8CODE2 m OR?

D2
D3

CE

8CODEO
:ZQ‘WNOTNODATA
Iso NotFill

Fiber memory Status

[ c
WRNEXT_Fx: Fiber is writing to next memory

MTINO

REN_llzzécused to POP Fiber memory recq

WRNEXT_F[3:0] Wl FDCE
WRNEXT_F0Q GO_F0
\ POP_FO REN_FO RENL_FO RENFO,
SR4CLE .MC OEE Fo P Q b Q START FO
2 RENL FO B——ce Lo AND2
&1 su =0 mCK L mCK L OR2B1
8 }7 Do AND4B2 CLR CLR
2 o 2.4-logic-step delay RST RST
&l——r MTINL
o} N FDCE FDC
B“ b2 WRNEXT_F1 POP F1 GO _F1
REN_F1 REN1 F1 RENF1,
&lf——os mREVFL ofF F1 b S — Q START F1
CE LFOK1
WRENL L = AND2
END_RST| N CLK Ko = CLK |« OR2B1
RENFO L AND4B2 = CLR CLR
RENF+1 MTIN2 RST RST
CE B FDCE FDC
CLK GO_F2
B—=—)c WRNEXT P2 \ POP_F2 REN_F2 RENL F2 RENF2
asr CLR REN F2 R D QP Q START F2
OR4 . : . LFOK2
[ e CLK ° CLK ANDZ
OR2B1
mRST FDPE AND4B2 = ¢ R u ¢ R
RENF+1 RENF+1 PRE STARTUP MTIN3 RST RST
mEEEE O RERE o STARTU g TS FDCE FDC
GO_F3 GO_F3
B ce WRNEXT_F3 \ POP_F3 o oLRENFS | o L RENLF3 RENF3
. CLK c .REN F3 O OEE F3 LFOK3 START_F3
RENL F3 = CE ND2
FDACE meE-Eg mCK e TN oz _ FDCE!
OEFIFO[3:0] OEF_F[3:0] AND4B2 CLR CLR mSTART F3 IN RDY
RST RST o Q u
g S Enables POP of Fiber memory record REN FO poP_Fo BB
(B if needed, synched to LREN e
o REN_F[3:0] POP_F[3:0] RST

2.1-logic-step delay for OEFIFOx
FDC

o

™ CLK

LNOT_NO DAT%

FOMEM[4:0]
FIMEM[4:0]

MUX4_5B

10BUS[4:0]
11BUS[4:0]

12BUS[4:0]

OR2

IN_RDY=NOT_STARTUP

OE's the correct memory for READ
synched to FOE_REN

[} . RST
CLR LNXT_FIFO 3BUs(a0] 3.2-logic-step dela FIFO_RDY
=  FST e g P A€18Y | 3 1-step delay for LD_OE_M Page 17
IN33 AMACOd d b AAn IR — ] DATA_RDY
IN32 Code Word, but not 8 or C 2 1| del DATA_READY!
3 .1-logic-step delay NOT READY NOT_RDY
IN15 LFCTRL1 SOP4B1 > MTIN[3:0 - ONE RDY
Mt | \TIN[3:0] ONE_RDY
IN14 EDC RDYI3:0
sors TN RDY o e RDY3:0
Q [ LNXT_FIFO NOTRDY[3:0] i
SOP4B1 LFOK[3:0] LFOK]J3:0 TIG
- _CB2RE FDACE FOK[3:0 ' .
Implement look-ahead logi¢: | FIBEROK(30] M0
- Q0 DO QWr——" —ali —li KILL_F[3:0 :
(llke OEF' FO+1) o1 FCTRLL o1 o1 | LECTRLLg RST 1—aI|Ve, O=killed Aﬁ LOADKILLF[3:0]  FERR[3.0] FERRI3:0
m NEXT_FIBER| ol ., el WSTART TIMEOUTI L oo e o
START_D e LT — s ol
LOOKAHEAD_RST wET FI:S(R cE %ENDJIMEOUT END RsT—END_RST
[ IS - -
cLr LFOKI3: } )-FIBER_ACTIVE [, NO_LIVE FIBERS g CLK RST RST_compLETE RST_COMPLETEG
= v = CLK FIBER_CHANGE|T'BER_ERRg
o THE OHIO STATE UNIVERSITY "™ Read Control o IR 2,2D 0 [ D785D
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c T D

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

LOADKILLF[3:0]

MTO

LFOKO

LFOK[3:0]

MT2 N, ALL_RDY u

MT1
: LFOK1 )C

MT3 N.

ALL_RDY-1 D Q
IN_RDY

mNRDY

LFOK2

LFOK3 NAND2

AND4

NAND2

GND

LFOK[3:0]

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

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

AND2
ONE_RDY
NOT_READY,
ALL_RDY

[PROJECT
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FOK3
: LFOK3

XOR2

FOK2
: LFOK2

XOR2

FOK1
FCHK1
LFOK1

XOR2

FOKO
: LFOKO

XOR2

FCHK3

FIBER_CHG

OR4

RST

CLR

FIBER_CHANGE

RST FC
RST_COMPLET

OR2B1

FERR[3:0]
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ORCOM
|

INTO
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.REN TOGGLi »

m FIFO_RQ

u DODATA o o
m_FIFODONG

AND2B1

FOE_REN[3:0]
EE—
DMBDAV/[3:0] A[3:0]

o

Cl

Cs

o

O = NEXT_FIBER

RLOC=X0Y2
1

RLOC=X0Y2

RLOC=X0Y1

RLOC=X0Y1

RLOC=X0Y0

RLOC=X0Y0

& XLINX  9re

>

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

SOP4B2B

LREN%D INTO {%\9 INTO s@

OR4_BUS

RLOC=X0Y0

CY_L RLOC=X0YO

1
1
0

GND

& XILINX o

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

Assume that CE includes DOWN+UP

e QU120)
FMAP con
I FMAP N
W =
P wer |, o —m FDCE
RLOC=X0YS. "
EMAP .
I FMAP
] _I ocon
mcom . o 1 N
mPoa— . ol —m FDCE
e ; o
EMAP
I FMAP
a4 iy e
oo, —n .
we | we |, o FDCE
pp—
EMAP -
I FuAP ) - Fuap
] i _ — 7 T\ moomoriz N AP
oo . 1 ™ = —= o senz |
we . e . oe—a FDCE FDCE [T T
— ] " o o N 2 - ooz N of——a
EMAP RLOC=X0Y6 “ RLOC=X0¥12 -
I EMAP J aw ar FMAP r——
-+, Ep pw—, —
R I " —
s P o o ol s g EMAP
eI - « FDCE FDCE g N .
- ron N " " * 1 L
VAP PSP —
I FMAP an an e
0 _I EMAP
. we . o—e—a — FMAP
y FDCE FDCE f o
EMAP oo mee——n mcon " o —a
] FMAP w ax me—n
<
DOWN. ] . ° - RLOC=X0Y3 1 RLOC=X0¥11 FMAP frocmont
= . P o= —u —.
. ' FDCE FDCE o " I EMAP.
RLOC=XOY2 1 RLOC=X0Y10 FMAP
0 e _I Roco
FDCE ]
FDCE " ol s
FMAP N ! R ] ap
— L] ) J/ -
— —— XOR2 —].
FMAP " o ¢ e
e N i m e | - il - ax Jp— . L
- o . 1 o q o P —
[ e ° RLOC=X0Y2
:

Coryig (1994, i ne

EXILINX  3re

o=
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4 ‘ 3 2 1

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

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

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

OFDDRA4CE

Q30]

Q[7:4]

OFDDRA4CE

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

Q[11:8]

F[3:0]

OFDDRA4CE

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

Q[15:12]

F[3:0]

OFDDRA4CE

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

Q[19:16]

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

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

g, OFDDRCPE_33
DO o PRE 0 0
FO

D1

CE

CLR
7

g, OFDDRCPE_33
D1 o PRE 0 1
F1

D1

CLR

OFDDRCPE_

D2 PRE 2
DO Q
F2

2  OFDDRCPE_33

D3 o PRE 0 3
F3

& XILINX

Title: VIRTEX Family OFDDR4 Macro

JRG

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

Pate 16th December 2003 er: 1
drawn by KS
Copyright (c) 1993, Xilinx Inc.

iSheet Size: B

Rev: A
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drawn by KS

Copyright (c) 1993, Xilinx Inc.

D[31:16]

MUXF5_L

S MO03

10

Lo

MUXF5_L

M47

Lo

MUXF5_L

10

M8B

Lo

MUXF5_L

MCF

Lo

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

MUXF7_D

MUXF8_D

M10F 11
MO10F

Implements as a DPRAM (8 slices)

EXILINX e

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




M2 _1E
DO
o
D1
s0 o1 MUXF5_L
E
M101 10
Lo
M2 _1E wizs "
DO
\\ o s M103
D1
o - MUXF6_D
' E M103 10
M2 _1E Lo
DO [e]
o1 o MUXFS_L M147 n
S M107
‘ SO M145 M145 10 o
E
11
7
s s MUXF7_D
MUXF5_L
10
Lo
11
S M18B
MUXF6_D
M18B 10
PN V1AB Lo
' E o
F
MUXF5 L fue i
M2_1E s M18F
DO 10
o Lo
D1 M1CD
PR vich n
' E M1EF S MI1CF
M2 _1E
DO
o
D1
S0 MI1EF
E
SO '
[ S1
S2
. XILINX  ore
(B
Title: VIRTEX Family Fast M32E5bus Macro
|IComments: 32-to-1 bussed Multiplexer with Enable
BE Date: 29th September 2003 er: 1
drawn by KS
Copyright (c) 1993, Xilinx Inc. Sheet Size: B Rev: A
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A B T c D

JTAG Instruction Decode “ Page 30 criEciee T
SpCoddl Eunciion fopName e e mo '
P unction [Op A DRCK2 pec | oo LosTAp  mPRCKZppeik | TDO_HISTAT, clk  Page 27
No Operation [NOOP] STATUS[15:0] ™0 STATUS[31:16] ™9 m2REKL j sHek
1 FPGA Reset [toggle] — TATUS[15:0] — TATUS[15:0]
2 || RACtrl0 Current DDU L1A Number (24-bit scaler) ~ =2 > ool mSELLsEl RAWO
3 || Check status (capture and shift) [32 bits] SRST oo SRST oo QUPDATE |jppaTe
Od 4 Check status, low-word [16 bits] @ SHIFT | per @ SHIFT | qper ST
Code 5 Check status, high-word [16 bits] I%SH'FT
7 6a || Check FiberOK status (Check FOK) [8 bits] <A TN .% m—=—=CLR
6 6b || Check FiberErr status (Check_Ferr) [8 bits] statuspro gF3 g3 Page 32 Igg :'TSATTAUTS Igg [‘;SJQT
11  7a || L1A Mismatch [8-bits] o "a0° -—P T
26  7b || Stuck Buffer Errors [8-bits] Sm DRCLK DO TDO_STATUg @ DO_FIBEROK
25 8a || FIFO Empty Status [10-bits] S STATUS[310] TDO_MT
20 8b Almost Full FIFOs [G-bltS] .%TDI TDO DMBWRN l;ggi——ggﬂ
21 9 || Full FIFOs [12-bits] T A aoFFUL ) ) TPOFRES BSCAN_VIRTEX
13 104 Timeout: start [8-bits] & SHET LSHET °f2  “Ibo TIME-END_ERR vroate | UPDATEg
17 10b[| RX Errors [8-bits] 100 FWMEM A TDO_FMEMAVAIL sy [ SHIFT g
14 11a|| Timeout: end-wait [8-bits] 100 jg‘g""FV'\v"':‘AEM il
15  11b|| Timeout: end-active [8-bits] CBACE 100 LIDERR [ sen
12 124 Data Xmit Errors [8-bits] . DO L1AERR orcra | DCKLI.  DRCKL g
16  12b|| DMB Errors [8-bits] g ¢ ool CLR RST @'D0_STATR'  oTpo_c-cope 001 set2 %ZZBUEG DRCKe
13 || Fiber 1 & 0 Write Memory [10-bits] oK e ol moo S ) ) TDO2STAT oz pReR? Do .
14 Figer 3&2 Wr!te Memory [lO—Eits] .&FDRE .—#/m oris —
H eE e . ot
17 || FIFO Mem Available 1 & 0 [10-bits] ra b XMIT_ERRORS[50] oo 1RO .
18 || FIFO Mem Min Available 1 & 0 [10-bits] CLR RSTL__" DMB ERR[7:0] BUF8 st ernorsiise) T o AT S5
19 *19al| Lost In Data [8-bits]  E— - - appanil]
18 *19b|| Lost In Event [8-bits] CHECK 24 ol = RST -
20 || C-Code Status [16-bits] ) DVCENBPage 31 mSHFT ot
21 || DMB Warn/Full Status [16-bits] mPRCK2 o) 100 TDO_LINUM g
22 22 || Status Register A [16-bits] EVT CNT[23:0)
. . IS TATUS[23:0] CHECK_24 CHECK_16
23 23 || Status Register B [16-b|_ts] B0 Lo Page 31
24 24 || Status Register C [16-bits] - SRESL'ZI' sEL2 -%ZRGCKZ DVCENB -72‘;“2 DVCENB
) B——"5DRCLK TDO LlNUMh B——"%DRCLK o TDO_FIBEROK
26 || RACtrl1 Current DDU L1A Number (24-bit scaler - RST . 09 . ™ .
( SHIFT | SHET EVTICNT[23:0] T ATUS[23:0] FERRI70 BUFS LFOK(15:] LFOK[15:0] STATUS[15:0]
BTDI BTDI
Makes RST last for 16 cycles after RRR is gone: gpc me 1D LFOK[7:0] I mee
B NG RS e men [, | RST SRST oo BRST oo
afl ® TAGRST /.~ o2 " mSHET | st mSHET | st
\/EUF OR3 .7 c CLR
THE OHIO STATE UNIVERSITY &1 [ JTAG Status Monitor Signals BY JRd"“”ENT PAGE 2A PROJECT D785
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic PATE FILE PAGE
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1

D

CHECK_16 CHECK 16
FD12CE Page 30 B
. F20
FFULL[11:0] LeoLtiirol ey DVcene FI0__pcens
s 8 — e " PRCLK DO 1PO-C-CODEy m DRCK2 e ¢ T0ODO_TIME-ST_ERR
mCK SSSBESTIEY s BUFs ., STARTIVE ERRUS0)
F ” FI FO (15:0] LRXERRJ[7:0] STARTIME_ERR[15:8 TATUS[15:0]
u B0 Lo 1T
l%saz STARTIME_ERR[7:0] | mSEL2 lsein
SHIFT | o' 35T oy
FAF[5:0] LFAF[5:0] B> SHFT SHIFT | oer
60R2 g }7
AF FI F e mCLK | . CHECK_16
( ) RST DMBWARN(7:0 DMBWRN_FB[7:0] DMBWRN][7:0] E;chz VCENS
mDRCK2| TDO_TIME-END_GRR
8oR2 g CLK ENDWA|T_ERR[15:0DRCLK 00
LRXERR][7:0] D M B Warn L S ENDBUSY_ERR[7:GYF8enpwarr Erri15:8 TATUS[15:0]
RST B0 oy
ENDWAIT_ERR[7:0] .7;%_2'_ SEL2
CHECK_16 B RST
Fo1 .7$HIFT LSHFT
DVCENB
mPRCK2 o Do TDO_DMBWRN
DMBWRN][15:0] "
DMBWRN[?O] [STATUS[15:0]
LSTATB[15:0 DI
ISEL2
DMBFULL[7:0] BUF8 DMBWRN[15:8] ST
LSHFT
CHECK_16
FD16CE I CHECK_12 CHECK_16
STATC_FBJ[15:0 } LSTATC[15:0
— Lot [ NRD.iYI[DfSC'Igi DRCLK TDO 12O Mg EQRCK2 DVCENEI’,D age 29 ;2R4CK2 DVCENB
0] BUF6 . S TATUS[15:0 B——"5DRCLK oLTDO_FFUL B4 DRCLK o TDO_STATG
FAF[5:0] NRDY(15:10) Jemmmm—TATUS[15.0] LFFULL[11:0] ™ ® LSTATC[15:0] ™
. B——1DI I T ATUS[11:0] I T ATUS[15:0]
LFAF[5:0] NRDY[9:0] f o sEL2 BTDI ol . BTDI e
— WeoT [F2 B DI Raise =~ —fI
B e BT m3EL2 g mSELZ g
B LSHFT wRST Lo ST oy
mSHET  sper mSHET | st
CHECK_16
CHECK_16
;7R _ pucens F19 | oons CHECK_16 CHECK_16
mDRCK2| TDO_L1AERR
LLERRUIS:0] | b . 'FLCK?DRCLK oo TO_LIDERRy B o DvCENS brcra /=N
- — T ATUS[L5:0] LID_ERR[15:0 _ m2REE2 brelk Tpo.TDO_STATG B0 preLk Tpol TRO_STATR
STUCK_ERR[7:0BYF8 1 errissg) o LIE_ERR[7:0/BYF8 b errpisa) STATUS[15:0] STATA[15:0] LSTATB[15:0]
HSELz w20 S TATUS[15:0] I TATUS[15:0]
L1 ERR[7:0] | gRST ii;z l%saz Raise mE™ Raise gBTDl i,
SHIFT | e B> RsT I%SELZ I%SELZ
" mSHET  sper B RST B> RsT
.7$HIFT LSHFT HSHIFT LSHFT
[TITLE H BY PARENT PAGE PROJECT
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CHECK_10 CHECK_10
FWOMEM[4:0] BUF5 FWAMEM[4:0] - FWAMEM[4:0] BUF5 FWCMEM[4:0] -
Fi3 Page 28 F15
FW1MEM[4:0] UF5 FWAMEMI[9:5] PVCENB FW5MEM[4:0] UF5 FWCMEM[9:5] DVCENB
: : m DRCK2 o Tbo_TDO_FWMEM g . . mBREK2Z ek Do TDO_FWMEM_g
STATUS[9:0] STATUS[9:0]
@B Lo, mBD o CHECK_10
SEL2 SEL2 FMEMAVAIL[4:0]
IiR ST SEL2 .7RST SEL2
RST B——RST DVCENB
mSHET | et mSHFT | or DRCLK TD0_TDO_FMEMAVAlL
WSTATUS[9:0]
CHECK_10 CHECK_10
FW2MEM[4:0] BUF5 FWBMEM[4:0] - FW6MEM[4:0] BUF5 FWDMEM[4:0] - BTDI  p,
SEL2
UF5 F14 _ bvcens UF5 =15 pveens .7RST SEL2
FW3MEM[4:0] FWBMEMI[9:5] DRCK2 FW7MEM[4:0] FWDMEM[9:5] DRCK2 RST
B———="5DRCLK 00 TDO_FWMEM E B——""%DRCLK 00 TDO_FWMEM E .7SHIFT
B2 SHET
STATUS[9:0] STATUS[9:0]
BTDI |, m B0 4y
-%sm -%sm
RST B RST
mSHFT | e m ST sper
CHECK_10
FMEM_MIN[4:0]
FMEM_MIN[9:5] o8 PVCENB
S— mBRCEK2 ek TDOL_TDO_FMEM_MiNg
STATUS[9:0]
BTDI
m DI
COMPMC5 BEL2 e o
FMEMAVAIL[4:0] RST
Al4:0] FD5CE B———RsT
GT — FMEMAVAIL[4:0] FMEM_MIN[4:0] .7SHIFT LSHFT
T NEWOFMEM_MIN
FMEM_MIN[4:0] RST ) ENOEMEM MIN |
mCLK
OR2
COMPMC5 g
FMEMAVAIL[9:5]
Al4:0] FD5CE
6T — FMEMAVAIL[9:5] FMEM_MIN[9:5]
T NEW1FMEM_MIN
FMEM_MIN[9:5] RST ) ENIFMEM MIN |
CLK
OR2 = c
(2}
&l
THE OHIO STATE UNIVERSITY [TITLE JTAG SIgnalS BY JRdPARENT PAGE 2A PROJECT D785
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A [ B C

[ D
8 Bit Instruction Register decode first 32 OpCodes (5 bits)
FDCE FDC
D4_16E F[15:0
SELL mBTD! b ol _@RAWT 5 o D7 [15:0]
mSHET | ) e
AND2 . ' ¢ CLR ¢ CLR
mCLR PY T
FDCE FDC
5 o|_@RAWE 5 o
I [ ] CE
— ¢ CLR ‘ © CLR
GND ‘ .
FDCE FDC
R o|_@RAWS 5 0
CE
¢ o * ¢ ar D4
L — o =
FDCE FDC
R ol _@RAW4 5 0 a0
. mol |
c PN c P2 |
CLR CLR D3
L — o =
FDCE FDC
R o|_@RAWS 5 0
CE
¢ CLR ‘ ¢ CLR
'—‘
EFBGH ® Foc
5 ol _@RAW2 5 o
[ ] CE
[ 2 c ® c
CLR CLR
.—1 ’—1 .% E D15 RF3
FDCE FDC _ _ _
o ol __gRAWL o o Glitch Protegtion for JR§DT function: must do NOOP after RESET!
¢ cE FD
aRFL DF1 D2F1
¢ CLR L d c CLR ° ¢ ° ¢ DF1 Fi-1 D Q i.
P S P — aCLK aCLK | v LK
FDCE FDC = ¢
° Q RANE ° Q RF31 = DF31 = D2F31 FD
CcE . B0 Q D Q W o o F31.
¢ ¢ aCLK aCLK
CLR CLR c c AND2 CLK
[ — . [ S
. UPDATE CLR . i
THE OHIO STATE UNIVERSITY e JTAG Instruction Decode " JRG ‘PARENT R 26 Froseet D785D
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STATUS[9:0]

STATUS9
STATUS8
STATUS7
STATUS6
STATUSS
STATUS4
STATUS3
STATUS2
STATUS1
STATUSO

] LSHFT > O NSHFT u
INV
DVCENB
CLKENA
SEL2

AND2

10-bit jTAG RegisteF Read out (on DVCENB)

STATUS9

STAT4

STAT2

iLKENA
OR:

o2 * @DRCLK |

STAT9 n

STATUS8 » RST

or2 iLKENA
AnD2 mORCLK |

STAT8 u

STATUS?

AND2

STATUS6

AND2

STATUSS

AND2

STATUS4

AND2

STATUS3

AND2

STATUS2

AND2

STATUS1

AND2

STATUSO

AND2

STATO

STAT?

iLKENA

R2
™ DRCLK c

Ol

STAT6

iLKENA CE

R2
= DRCLK c

Of

STATS

iLKENA

2
= DRCLK c

OR:

b Q STAT4.

iLKENA

2
= DRCLK c

OR:

STAT3
LKENA

2
™ DRCLK c

OR:

STAT2

iLKENA

R2
= DRCLK c

Ol

STAT1
LKENA

2
= DRCLK c

OR:

iLKENA

2
= DRCLK c

OR:

LKENA

AND2

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

[TITLE

DDU 10-bit JTAG Register Readout
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IDATE
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A [ B [ C I D
12-bit JTAG Register Read out (on DVCENB)
] FDCE
5 ol STAT7g
or2 iLKENA CE
AND2 mORCLK o
CLR
STATUS6 RST
STATUS11 e
FDCE
STATUS9
STATS,
STATUSS ) oH—>""m
STATUS7 o EKENA |
STATUS6 AND2 - DRCLK c
STATUSS CLR
STATUS4 STATUS5 m RST
STATUS3
STATUS2 FDCE
STATUS1 STATS
STATUSO I ° Q u
OR2 i CE
AND2 mDRCLK Lo
CLR
STATUS4 mRST
FDCE
o ol STAT4g
or2 iLKENA CE
AND2 mORCLK Lo
CLR
STATUS3 mRST
FDCE
STATUS11 b o STAT3g
STAT4
FDCE or2 LKENA CE
AND2 mORCLK Lo
b ol STATig oR
¥ STATUS2 m RST
oR2 LKENA CE
AND2 = DRCLK c FDCE
CLR
STATUS10 mRST o o | STAT2g
FDCE ORr2 MENA— ce
AND2 mORCLK
b o STATIg .
STAT11 ¥ STATUS1 m RST
or2 LKENA CE
AND2 = DRCLK c FDCE
CLR
STATUS9 mRsT b o STATLg
STAT2 LKENA
WS S0 NSHET gy FDCE AND2 °f% _ DRCLK CCE
INV 5 Q STAT9. ] CLR
DVCENE STATI0 i EEEMA | e STATUSO mRST
m. AND2 » DRCLK c FDCE
CLR
AND2 STATUS8 mRST o Q
FDCE o2 DRCLLKKENA N
AND2
| R
b o STATeg ¢ ar
¥ mRST
or2 LKENA CE
AND2 B DRCLK c STATO
CLR
mRST TDO
LKENA
AND2
THE OHIO STATE UNIVERSITY e DDU 12-bit JTAG Register Readout Y JRGPARENT PAGE 26A PROJECT D785
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16-bit jTAG RegisteF Read out (on DVCENB)

STATUS?

STATUS[15:0] EDCE
STATUS15 5 ol STAT7G
FDCE o2 iLKENA CE
AND2 mDRCLK
5 STATY, R
i EENA [ STATUS6 LS —
AND2 = DRCLK c FDCE
STATUS9 CLR STATE
STATUSS STATUS14 mRsT b o —=1ATog
STATUS7 FDCE o EENA e
STATUS6 AND2 DRCLK c
STATUS5 o STATL, = CLR
STATUS4 STAT15 LKENA | o STATUSS mRsT
STATUS3 OR2
DRCLK
STATUS2 oz L G FDCE
STATUSL STATUS13 RST o o[ STATSg
STATUSO ] KEnA
FDCE o WLENA e
AND2 mDRCLK o
b STATY, R
STAT14 = [PV - STATUS4 mRST
AND2 = DRCLK c FDCE
CLR
STATUS12 mRST o o STATAg
FDCE oR? DRCLLKKENA N
AND2
B——)c
o STAT1 R
STAT13 LKENA STATUS3 mRST
OR2 CE
AND2 B DRCLK c FDCE
CLR
STATUSLL @ RST o ol STATSg
FDCE STAT4 o LKENA CE
AND2 mDRCLK
5 STATL, R
STAT12 o BLKENA cE STATUS2 ™ RST
AND2 = DRCLK c FDCE
CLR
STATUS10 gRST  — b o STAT2g
FDCE oz iLKENA CE
AND2 mDORCLK o
5 STATY, R
STAT11 o BLKENA cE STATUS1 = RST
AND2 = DRCLK c FDCE
CLR
STATUS9 mRST o o STATLg
STAT2 LKENA
CE
WS P NeHET g FDCE AnD2 % @DRCLK |
INV 5 STAT9. CLR
DVCENE o STATI0 i EEEMA | e STATUSO ) R —
:;D—. AND2 m DRCLK c FDCE
CLR
AND2 STATUS8 mRST b Q
FDCE orz iLKENA CE
AND2 DRCLK
B———)c
o | STAT8g cR
o pELKENA ce = RST
AND2 B DRCLK c STATO
CLR
mRST TDO
LKENA
AND2
THE OHIO STATE UNIVERSITY e DDU 16-bit JTAG Register Readout Y JRG"“”ENT PAGE 26 proJECT D785
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STATUS[23:0]

24-bit jTAG RegisteF Read out (on

DVCENB)

STATUS?

STATUS23
STATUS22 DVCENB FDCE
STATUS21 [ STATUSY o g LsheT Dow. CLKENA
STATUS20f|_STATUS8 W SEL2 STATUS15 b o —STAT/g
TATUS?
STATUS1S gTAngﬁ ez FDCE OR2 MU ce
STATUS18 AND2 DRCLK c
STATUS17 | STATUSS 5 STATL B
STATUS16 gﬂggg FDCE STAT16 T . STATUS6 m RST
STATUS15 OR2
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