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M@B@Mﬂl (fw@ 0ddu m)lo 15 2013 1412
CMS CSC DDU5S, Input Control FPGAs DFO026A01 Version 26|

Process Rocket 1/0 Data from DMB, format output to ]%DU wpﬁ):iior%lge]ﬂe%%gﬁl&i%ﬁ%%Igg?]ljt

v23, RxErr sets SingleWarn, but LRxErr goes on Statl 1, Lfilled on Stat30, LDLLerr on STATS "'
this DDU: v24: Tune RdBusy logic, extend RHL to 1200ns; r2: add Search/Free Errordetection to FMM & L1m2
RXER words are skipped, FILLER added as needed r3: add REN-while-StackMT error to FMM & L1m2b7; r4: new LA signals on :;:
- Use gggfd Lie ‘éVéEeF%Lmegf‘i (Slet (b34 & b16) r5: try OEF_F/REN F fix in RdCtrl.9, allows Fiber/NextMem bookeepmg when FIFO Empty at E 1611.
- Should we Reset RxErr Monitor? How? r6: add mode 8-F options for LAs & LEDs; t7: add RStEOE to OEM_fetrl counter, bring BadFW to LOmAz “
v25: RdCtrl.9 disable LnxtFIFO until NextF1ber+6 prevents Previous fiber moving Current Read pointe .L-m
r2: Now SCAovfl (DMBerr) does Not set SingleError at INFPGA. r3: modified XMITerr def et
r4: DMB FIFO Full no longer sets WARN. 15: fix Reset for InUnit filler/word-phase countg |;3'
PART=XC2VP20-6-FG676 16: prevent LastFill for single 8-code case=
AVOID=Y21, E23, C22, E21 v26: change Full monitor InUnit logic for new LS1 DMB data form
(INIT, BUSY, WRITE, CS) NONTRL
NC _XCV400 FG676=B13, AF13 Al /O is 3.3V Mode 1 SWlt‘Ch Block
NC_XCV400E_FG676=D13, Y13 18 3. 1: Moge Bit 0
2: Mode Bit 1

PROM=2*XC18V04-VQ44 (PARALLEL) 3: Mode Bit 2
DDUSIn\In5CtrI\in5ctrl 4: Mode Bit 3

* af_clb_5x31rpm has Core EDN file 7: Set Fake L1A (data passthrough) ‘
PROGRAM takes < 55ms 8: Show STAT31-0 on LAs, ~FPGA version on LEDs

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

24=0SU-TCB "Test Control Board"

25=DMB To Do:

26=TMB ~ COMPARE LINUM & BXN (DMB/TMB too)
27-Both DMB and TMB ey eyt o e o o, e
28:DDU PHYSICS DEPARTMENT — Watch for TRG buff overflows

22=DCC THE OHIO STATE UNIVERSITY ~ No logic for TXEN, TXDIN, PAEO/1, Mode5/4...0K.
— Add InUnit Check for DMB Timeouts & set FMM Err
PromlID: 05026093h 174 WEST 18TH AVE .
FPGAid: 31266093h COLUMBUS OHIO 43210 Special Startup Order:

2) Release WE

DDU WordCount S64 -bit words) for "No Data" event: 0x006. 3) Release DLL
DDU Format Since DDUctrl v15: DDU WordCount for one DMB ((é)n y one CFEB% 0D2h =210 dec, 1680 Bytes 5) En. Outputs

00

J0000000000000000000600000000000000006000
0400 SZOIOIOIOI‘

00000 00000000/000000
000000000000000000000

X
Y
X

V Y
XX

0000000
90 “’I

V‘V
00t

)20
90

000X
9000

(
Y
XX

V.'
0

'.'
YY
XX

901

OO
aIOI

0
o
Xk

'.'
9

V.'
YY
XX

V V
00t

'.'

(
Y
XX

0

(
Y
XX

'.V
0

9
_—
XX

'.'
9

(
Y
XX

BOE, LIA Number _ BXN D FO Ksu it unique coy DDU WC, 1 DMB with 2 CFEB (8 samples each): 19Ah =410 dec, 3280 Bytes 6) DONE
HI: Ox/STjNN NNNNAXLITY T-2: 0x/8DQQQZ£ﬁFFé§900/8(gggm DDU WC, 2 DMB with | CFEB EanFEB 2} 19Eh = 414 dec. 3312 Bytes )
H2: 0x/80007060T/8000/HHH T-1: 0x/SSSS. SSSS/QQQQ/PPPP DDU WC; 2 DMB with 2 CFEB (nCFEB=4): 32Eh = 814 dec, 6512 Bytes

stat stat DMBent  ___ _EQE _ ___ WordCoun DEstat tatus = * * *
H3: 0T o002 771G EMY R: O%/A/2/ W WWWW/(RRRIE{L/%J e DDU _ WordCount 6+25 Nts nCFEB+4 nDMB <30070 240560 Bytes X

(CO000000) e (””““000000000000000000000000000000””0000000000000000000000000000000000000000000000000000000000000000””00000000000000'0'000000””'O'““““““““‘G

V.'
0

YY
00t

X
90

0'

OIOI

\¢

DDU WC, 3 DMB with 1 CFEB (nCFEB=3): 26Ah 618 dec, 4944 Bytes DDU WC, 11 DMB with 1 CFEB (nCFEB=11): 8CAh = 2250 dec, 18000 Bytes
DDU WC, 4 DMB with 1 CFEB (nCFEB=4): 336h = 822 dec, 6576 Bytes DDU WC, 12 DMB with 1 CFEB (nCFEB=12): 996h = 2454 dec, 19632 Bytes

DDU WC, 7 DMB with 1 CFEB (nCFEB=7): 539Ah = 1434 déc, 11472 Bytes DDU WC, 15 DMB with 1 CFEB (nCFEB=15): BFAh = 3066 dec, 24528 Bytes
DDU WC, 8 DMB with 1 CFEB (nCFEB=8): 666h = 1638 dec, 13104 Bytes




Later use FRDY ]loglc to determine When InUnit is ]L{]L]Uledl allow real-— Mme Kills (until Rese’t) in case of Errors/(}htohes‘?‘

A

Fiber0=G1 9 Z FOBUSY
O FWOMEM4:0 A
Mask DMBs w1th critical error until they're Reset? 01 now just use LFOK. o N ONT | ®  Single error, insignificant unless repeate
(O _g
FFOIN - rro_g—-->Not useful, comes 3 words too late to stop data e FIBER ON(— S Tied to GND. Add B mSPWD ERROR
1 PA ! w e Page 3V osne g ‘ E
BAEATN _— RXPO SYN( = -
Real PAF @N-7! o INFGAID [ A 1D g [ RXEO s, SO PRROR DMB status checks. = SINGLE WARNING
— ‘[\ E‘ IPAD RXN TXPO
o HALFOWARN - iBUF FD16 3‘3 mLFOKO [y a0 —<__omp_] E <<---Remove?
[ waviey - HEAUN Sg NEAR FULLOWARN {> FAF4 g Page 16 ’LDMWD“M [ R FRE?XDAT[H_D] NONE FREE A7) .
" 1[15:0] = > } N[ 15:0] DO[17:0 . . L
. !3/4 Full" pppyr e RD-CTRL L aso) P ——— ol 0w g This event is garbage! Set error bit in SLINK..
mRONE DATA A e D aTA LTR FLAG———"———1M ENDTIMEOUT(, rx_ERROj—RXERRO gy ot s
ODATA | LREN[3:0] CLK [ WENDTIMEOUTG. iy invipour EF FO SCA OV L--->3 DMBERR o Currently DMBERR Reset at BOE
FFO b QEEFI0 o W= ——<DODATA OEF_F[3:0— W g ELEO FULLO oo vy MEv BRROR—L0_— g —
OE_HDR OF HDR LI_ERR[3:0] FIFO_AF0 - LweN— WEN FO \ Bg L1A ERROR
cE W ST LREN OF HDR  LIERRORS[3:0} Smmmm— B2 ero ar \exr e NEXT_FO LFOKB-0) FRDY[3:0] .—h SINGLEERROR
. NEWOMEM[4:0 ! . - FILLERO
I*CLK (¢ LNOT_NO_DAT, LNOT_NO_DATA LID_ERR[3: O}Tlgm ﬂNEWMEMH o wrnEx—WRNEXT FO ELOKD:0] B. u
CLR LGOODLW = LIE ERR[3:0 NEWENBO FROMEM[4:0] By FILLERI
FF10CLR T NEXT FIBER tll:lg)(zg[;];l\;;ER [ DM_B ERR[3:0] .WNEW ENB RMEM(4:0 MLIERR[3:0] 4AND2 o
= T MOREDATA LDMB_ERR[3:0}—— — mRENFO ey MEMREG MEMREQO . - F[3:0]SYN . OR3
LFIFO EMPTY S{PMOREDATA oo o R L T easm T ESSNC set Required!!! Tell FMM..
LFIFO_EMPTY B NRDY|3:0] B ok RELEASH——=—===—="—"—i} CRITICAL DATA ERROR
MULTOLIA ERR MULT LIA ERR NRDY F[3:0} — nu— RST . ) OLDOMEM([4:0] 4OR2 | —
GOLDDAT GOLDDAT _ B STARTIME_ERR([3:0] ST roy OLDMEMH'O_ FO_DIAG[15:0] MULTI XMIT ERR
DOFW+1 STARTIME_ERR [3:(f—— — m RDCTRLORDY DIAGIL: | p——
IPADS UFS BUSY DOFW+1 - ENDWAIT_ERR[3:0] mENDEVT MEMOAVAIL[4:0] BUFY statajaoy WHELUCKDAT
wooend B UF8 33,0 W CBUSY  ENDWAIT ERRE 0 emm— IPAD4PU IFD4 INV4 : TIMEOLT CRITICALERRO
> START ENDBUSY_ERR[3:0}—— I TXEN[3:0] TX,EN[?" NONE FREEQ STATAS
Lia FAKE  STUCK ERR(3:0FC Ammm—" Page7 ™ STATAC gy o MEM ERROR |
[ wavie LIA XMIT_ERRORS[3:(f}—— Emm— CLK age RDCTRLORDY [BUF  grara;
MXMIT_ERR[3:0] B MEM CTRL INEWOMEM 0 b u g MULTOLIA ERR|
"larst"]_waown > EVCNTRST ~ MXMIT_ERR[3:0f— Suummmsm—m MEMREQ[30] NEwME ) ey m MULTILIA ERR]
= “MEMOERROR MEM ERR FERR([3: Om MEMREQ_F[3:0] NEWENB][3:0] ORS
FILLERO B MLIERR(3:0f— SE_— MUX4_5B NEWENEL Tell TTS to slow down...
" w FILLED LFOK([3:0] - ROOLDMEMI[4:0 ASF[1:0 FAF
beOout NO LIVE FIBERO NO LIVE FIBERS LFOK[3:0}—— n—— OLDOMEM([4:0] Q[4:0] LDMEM([4:0]
LREN TOGGLE %, 1N TGGGLE LFOE_ REN(3:0)— s’ X OLPCTRLLY OLDCTRLO L1AOAF
Q - - : IS[4:
5 p—HOLD LOW_Jpps) 1p LSPWD_ERROJ—SPWDOERROR OLDINIEN ] s OLDCTRLI NEARFULL
- o CRITICAL DATAOERRO 12BUS[4:0] RELEASE[3:0] MAR—— MARKO oy
LCRITICAL_DATA_ER OLD3MEM[4:0] I 1EASE F[3:0 mRep g
LXMIT MULTI ERRMULTL XMITOERR hy eUSIa0 SEFGO o
| _ERREIBEROERR gy 3BUS4:0] GET F[3:0] LIAIAF
FIBER_ ERR——————— » OLDCTRLO letRL0 REEOERR GET_F[3:0]
KILL_F[3:0] TIMEOUT ERR TIMEOUTO .h OLCTRL W& FREE_ERROR PREE Ei30 FREE_F[3:0]
. > — L1A7ERP LLIAOERROR OLDOENB W LoENE | .7SEARCHOERR ISEARCH_ERROR ’A[FL.L FAFO SINGLE  WARNING
FOK[3:0] ERE T A 0FF ~_ W FF Fs }7EN ; ’ .
FDCE FROMEM4:0] LA Fii-HIAOE [ IF gy ﬁR FAR N i ruovciogt - 4 SINGLE_ERROR SOMETHING BAD
E— | FRMEM][4:0] LIA_AK u » RST MEMFREE[4 k% CRITICAL ERROR) u
FF1 FF F11 WRNEXT F[3:0] LIA MTMDLDYB. %FOFDDR36C i
F[3: 3
b o1 M WRNEXT_F[3:0 - BUF 2
. RDAT[35:0] FI30] DOUTI35:0 DO[35:0] OPADlS Corner0 FIFO 0 (FAD O/OOOO) Sl
] I N 0| OR4.
.L ¢ INB30) 7[ OWEQ : F——ODAT[”'O] FOD[N%EM7U£$ 35:0 eI ERR RST FDP_1 S;%glzlntsr}(ligé;m 0
: ¥ S _ ~
e mMEMPTYO | LowEN—2 , Page 23135-18 out first (falhng edge) FIDATTO] 17l | M EVPTYOR =
o - 1 DIN[17:0] OWEO Pl o
@ FFI0CLR BMPTYMBLO | o LscA_ovrl—DMBOERRg , 17-0 out next (rising edge) F2DRTITO) W our EMPTY Mgy pOVED, T LOWO.
— _M[31:0] STARTOTIMEOUT I 2DIN[17:0] FAD[0) . (oBTRUE ~ OBUF
EVENTOHAD DATA START_TIMEOU H = F3DAT[17:0] |8
B <JEVENT_HAD_DATA -+ ENDTIMEOUTO I 3DIN[17:0] MOADL || Z LK
BADOFW BAD FW END_TIMEOU 4‘ WEN_F[3.0] B Page 9 Moam2 || 2 B—Cpc
- - HSTUCK DATA—STUCKODATgh NEXT F[3:0] > MoaD3 || 2 OWENO
PAFO T~ Ee A - RCmOVe?--->> MODE6 IFNEXT(3:0] g
DLLert, RxError0, ™ EXT_FIFO_PAF ¢ o\ F3.0}— e ) LIA FAKE g ; 7 MOADL | &
b bl N Q| .
SpW Error ILEXT FIFO FULL-NL - OF_ M[31.0] ‘ IPADIPD "INFAKELI EN !”}UF FAKE LI EN NEWOWASF“ 0] FIFO_FULLEH FIFO_FULL[3:0] TNM=OUTDAT
- 31:0]—— — ST AR
C-cODE-STAT(15:0] mENCOWARNIG 1 E WARN OrMpL DMBDAVI[3:0] INPUTST - OE M0 P o s em— FDP 1
C-CODESTAT(70] - LDMBDAV[3:0}— Su— sets InFIFO PAF ’thresh to N—7: mOEit o NEAR BN L
8| HDRITR[29:22] REN———~ENO g ‘ - opAD cLk [N swimen xow— OWEI|  PRE
DATA_RDYRATA RDY <] QBUF” FSELO 1 AT FULI— L D
- NOT RDY s \ o — OPAD . REG ENO
CLK40 NOT_RDY, 5 OBUF PLDO REG_EN—""—"1
B—""")>CLK40 OEFOK OEFOK ] D et OPAD CLK .
ok LFIFODON LT IFODONE g p OSEND oPAD a
[FRECL NS @\ IN_RDY RDCTRLORD tj SI10 OPAD RST TO VME "’ ORST TO VME D ‘
g EMPTY M31 gy T st RST cOMPLETERSTOCOMPLEGE \‘OBUFCLK OUTXO LGaur "INPUT2/6"
B n - - m K FCKX0 y\
NgN-JTAG-RESET VR e FDONEFDONE - {%@ T opAD :
THE OHIO STATE UNIVERSITY "™ Input Control TRG T 1 proeer D785D
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic PATE FILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 10-15-2013_14:10 INCNTRL .1 2




A | B | C
DCM LIRST L1 RST syncrst RXERR([7:0]
‘ IPAD CLKIN4O [~ CKIN4O CLKIN Lo w ‘ PADIPU SOFTRST IBUINY 5opT RST {>O SOFT RST gy
IBUFG - 2CLK40 ’ BUFG f 13 RXERRI1
W= e R JTAG Reset is like SyncRst ™" RXERRORO
rsopsne BUFG oo - ™ o ARST is like SoftRst
FPGA_ID 4 SlowClk = CLK40/16 = 2.5 MHz
i JITAG
. LFOK_F[7:0]
F6FULL cLkaxiso—— _ .
ol SLCK D SLOWCLK gy TERR T LEOK[7:0] Pag€26
o - BurG BUF6 FERR[7:0] BUE
rsyne  SOPABI LFOK(5:0] LFOK_F[5:0] XMIT_ERRORS[7:0] ors - NEARFULL LDOB1 g
y F7FULL cukrxisd—— FEFO h SOMETHING BAD [<BUF [ poBo
FPGA_ID DCMEN | LOCKI :
O | EeALLE g ockenp —OCR 1 g FERR[5:0] BUF6FERR7F[5:O} L1_ERR[7:0] FF F1 L Hur u
AND2 starosirofl D ERR[7:0] Fo DIAGUS0]  mEEF2 MEMOERRO!
S (— msnmma | [E ERR(70] D OL 0 aE MemErr==InFPGA FIFO Overflow E
B F1_DIAG[15:0 ==
SR4CE RPM I e DMB_ERR[7:0] - FIDIAG]15:0 pummm i[15:0] | L AOFF emErr==In verflow Erro
DMB_ERR([7:0] F2 DIAGI1S:0 MEM ERRORP~_  LDOB3
9] — pscik PSDONE—— = [15:0] ORS u
¢ ——su — F2DIAG[15:0 h BUF
o — RXERR[7:0] F3_DIAG([15:0] OR2
SOP4B1 B RXERR(7:0] F3DIAG[15:0]
] SOFT RST CE Q@ CLK FEEDBACK=""1X"" LFOK7 LFOK F7 STARTIME_ERR[7:0| ) FF F4 LDOB7
CKIN40 DCMEN DCMEN CLKDV_DIVIDE=16.0 FPGA_ID STARTIME_ERR[7:0] FF_F5 “—( >
B——Pc Q3 - {>O L] CLKFX DIVIDE=1 . BUF
- ENDWAIT_ERR[7:0]
CLR INV CLKFX MULTIPLY=4 AND2BI FFF6 MEMI1ERROR|
S RPM GRID-GRID CLKOUT PHASE_SHIFT-"" FPGA ID ENDBUSY_ERR[7:0] A/
Sl RLOC_ORIGIN=X90Y220 gii ;ﬁ%‘di’;’lg,m%m FERR F6 - .FFF7 B FF_F10,
Ul . NONE_FRegki0 it for Overwri
gtvsTygenE‘u:NcoNRR[cno STUCK_ERR[7:0] L1AIFF NONE FRigg T <<--Wait for Overwrite
PHASE_SHIFT=0 NRDY[9:0] ORS FF F11
STARTUP_WAIT=TRUE i 5
FACTORY_JF=16'HC080 FAF[5:0] - NONE FRggE! <<---Wait for Overwrite
CLKIN_DIVIDE BY 2=""FALSE"" RR7 SOP4B1 FFULLI1:0
DESKEW_ADIJU: 'SYSTEM_SYNCHRON » .
DCM CLKIN_PERIOD=0.0 - FPGA ID FERR F7 [11:0] CCI0CE G RCSGtHOId LOIlg & ShOI‘t
CK80 CLK : RHL[9:0 [
> > FPGA ID e FMEMAVAIL[4:0] Pag s [9:0] K ?I)&ELAY Jons RHLS
= CLK y B _— NV
B axm croo— STAT[31:0] FMEMAVAIL[9:5] FWOMEM[4:0] BRHE | g CEO RHL
| osse cuis— ) FWOMEM][4:0 LK
STATUS|31:0] FWIMEM[4:0] li=————] MAXDELAY=2.0NS
an— Bl DMEWARN[70] | VM0 _ CB2CE m’ih\ﬂRST+400ns 32%12. 5ns
auax| CK160 FCK copmn F[7:0]FULL FW2MEM[4:0 RLOC ORIGIN-X69Y 108 Ons DMB Fiber lag?
LOCK1 TOCKi BUFG FEE7 ’ DMBFULL[7:0] . Q [— +600ns TTC Fiber lag?
.—(>Q—. cuzon—— FF F7 FW3MEM][4:0 0
v FPGA_ID FWAMEMI4:0 ol =1200ns=96*12.5ns
cuxod— EVT CNT[23:0] [4: RTS RHS=RST+37.5
FPGA ID AND2BI EVT_CNT[23:0] . > CE CEO |— = .ons
e — - FWSMEM[4:0 CLK RHS RHS
DCMEN : . B )c TC 4(>Q—.
B—a CcLkrxis—— RXERR6 F[3:0]WARN EVTICNT[23:0]  Fw6MEM([4:0 CLR INV
2 - ‘oexa_LOCK2 —— IDMB_WARNO FW7MEM[4:0 RST
D o —= EMPTY _M[31:0] siow 5
——— ORA BUS EMPTY _M[31:0 gNO_LIVE FIBERO o™ AETOUTO e ‘
— RXERR F7 SOP4BI F[7:4]WARN “\_IDMB WARNI EMPTY M63:32 EMPTY M[63:32] %
[N — S RXERR7 _M[63: O LIVE FIBERI y\ " ACTOUTI oD ‘
| e — C-CODE-STAT[15:0]
" i OR4_BUS S C-CODE-STAT[15:0] Add LoadConst & BUSY logic for DMB/TMB/etC later..
AND2BI1
G T o w IDMB_FULO {>O IDMB_FULL gy MODE7 | SR4CE RPM IDMB FULLO P~ TDMB FULO
FDC 1 e B TAG EN <<--Why JTAG_EN needed? = Lo orap |
o DLL LOCKl F[7:4]-SYNC . 3 }7 SLI Q — [DMB_FULL1 NWIDMB FUL1 OPAD
c }7 D Q DLL ERROR L7:4] IDMB FULI {%9 IDMB FULL igg mEEKAON ka0 B4 o = OBUF ‘
CLK —
mLOCKL FP;_OFI %tI?tF[ ;Rz) i”* PWR-ON-RST N.JR CLK mLOCK2]| @l
- R DFS_FREQUENC] nitr SOFT RST e NJR mCLK . PWR-ON-RST PWR-ON-RST
DLLERR RS DLL FREQUEN &: RACtrl0” R C o @ {%9 u
= DSS_MODE=""N L1 RST RST o
FDC 1 DUTY_CYCLE 9: RdCtrll NEXT F[7:0] BUF8 . atp0] O W [SYNCRST RST—8 9 RPMORID=GRID
10: ExtFIFO 0O e . ROL - DIA(‘U[IS o RLOC_ORIGIN=X87Y220
. . RHL _DIAGLLS: RDCTRLORDY
F——op Q : ~ . FAF List 11: ExtFIFO 1 . UF8 . STATA[15:0] FADIAG[15:0 —
1 CLKIN DIVIDE BY 2= 18 WEN_F[7:0] STATBIL:S] N e F5_DIAG[15:0] RDCTRLIRDY N_CTRL RDY Peo'RDYOUT
DESKEW_ADJUST="" 'STEV{ %\N(_[[RO\OUi O M Ct 10 STATA[15:0 FSDIAG[IS'O _ . . OPAD
Lock2 CLKIN_PERIOD=0.0 1 Memctr“ STATBI[15:0] [13:0) "1 F6_DIAG[15:0] LOCKI on
B . : MemCtr! B _DIAG[LS: |
o NRDY El’l’l t ) LlSt 2: RACtrl0 RELEASE[7:0] BUFgSTATCU:O] STATB[15:0] F6DIAG[15:0) LOCK2
DLLERR RS 0: 1 0 3:RACHI1 STATC[15:0] F7_DIAG[15:0] L
= 7 lnCtr F 1]_. : tr UFS STATC[15:0]  FIDIAG[15:0 NANDS
8: RACtrl0 L 1IFO 4: ExtFIFO 0 FREE_F[7:0] STATC[15:8]
9: RdCtrll L1A FIFO 5: ExtFIFO 1
THE OHIO STATE UNIVERSITY "™ Input Control YIRG T 1 et D785D
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic P 20-2006 17-24 FILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics b 7 INCNTRL .2 2A




A [ B C D
FiberT =GT7 o
pueeg FiberT = GT5 2, rws g Corner0 FIFO 3 (FAD=0/0011) Corner0 FIFO 6 (FAD=0/0110) Corner0 FIFO 10 (FAD=0/1010)
RHL RHL FIBER_ON F OKI FODAT[17:0] MEM_UNIT | RDAT[35:0] FODAT[17:0] MEM7UNI_T RDAT[35:0] FODAT([17:0] MEM_UNIT RDAT[35:0]
.:RHS s p warN—FIWARN g Fm—mmwmm DOUT[35: am Fm—mnmm 0] DOUT([35:0]  — menmm 0] DOUT35:0—
RXPL oo age 3 syN(FL-SYNC o 7 | DIN[17:0] EMPTN CPTY M3 NS 1DIN[17:0] EMPTYEEUPTY Mo N 1DIN[17:0] EMPTY . PTY MI:
FI1-ERROR F2DATI[17:0] MT_OUT——r—=—— F2DATI[17:0] MT OUT—~ o= F2DAT[17:0] MT _OUT}
RXN1 RXN ERROR L] I 2DIN|[17:0] M3ADL:0] I 2DIN[17:0] MoADL:0] 2 N 2DIN[17:0] MI0ADI4:0] 2
LFOK1 [ i &; 11 F3DAT[17:0] FAD[4:) é F3DAT[17:0] FAD[4 16 F3DAT[17:0] FAD[4:0) 1&
N I 3DIN| 17:0] I 3DIN[17:0] < I 3DIN[17:0] MI0ADI| <
NONE FREEQ \ONE_FREE ™ FIDAT[17:0] WEN_F[3:0] 8 WEN_F[3:0] o] WEN_F[3:0] 8
TXDAT[15:0] DO[17 0_ IV EN(3:0] Pa e 9 | & IV EN[3:0] 9 W EN(3:0] kS
DIN[15:0] [ NEXT F[3:0] g M3AD3 | a NEXT F[3:0] M6AD3 & NEXT F[3:0] MI0ADY <
X ENI xEn LRxDy_RXDV1 m—mﬁxmm waans || 2 m—mtxm 0] woaps || 2 m—mtxm 0] Mi0ADd g
ENDTIMEOUT(. /- \iour RXiERROrw. I ASF(1:0] FIFO_FULL[3:0] I\ SF(1:0] FIFO_FULL[3:0] I/ SF[1:0] FIFO_FULL[3:0]
FIFO FULL1 y— T = NEWOMEM([4:0] FIFO_FULL[3: NEWOMEM([4:0] FIFO_FULL[3:0— I— NEWOMEM([4:0] FIFO_FULL[3:
FIFO_FULL - WEN F1 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]
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F6DAT[17:0] Mt ou EMPTY Magy F6DAT[17:0] wir_out EMPTYMS g F6DAT[17:0] wr_out EMPTY Mogg F6DAT[17:0] wr_out EMPTY Mo g
. 2DIN[17:0] EADI0— " ) N 2DIN[17:0] D[40} m— P . 2DIN[17:0] EADI0— R ) . 2DIN[17:0] EADI0)— ) B
F7DAT[17:0] I & F7DAT[17:0] 14: 5 F7DAT[17:0] I & F7DAT[17:0] I 5
WWF}D]N[H 0] M4SADL || é WWF}D]N[H 0] MS51ADI ; WWFBD[N[H-O] MS4ADI1 s WWFBD[N[H-O] MSTADL || Z

WV EN[3:0] M4SAD2 || 2 WV EN[3:0] MSIAD2 || & N WEN[3:0] MS4AD2 5 N WEN[3:0] MSTAD2 || &
NEXT F[7:4] M48AD3 | 6 NEXT F[7:4] M51AD3 | & NEXT F[7:4] M54AD3 & NEXT F[7:4] M57AD3 s
5 FNEXT[3:0] MisADS || = _ FNEXT[3:0] MSiADS || = m—mﬁxm.ul MsiADS || = m—mﬁxm.ul Ms7ADs | 2
: 3 B 3 : ) : 1)
I\ SF(1:0] FIFO_FULL[7:4] o I A SF[1:0] FIFO FULL[7:4] il I ASF(1:0] FIFO FULL[7:4] o A SF(1:0] FIFO_FULL[7:4] a
NEWIMEM[4:0] FIFO_FULL([3: NEWIMEM[4:0] FIFO_FULL([3: NEWIMEM[4:0] FIFO_FULL([3:0) NEWIMEM[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 ASF_ADR[4:0] FIFO_AF[7:4] I ASFADR[4:0] FIFO_AF[7:4]
OF M43 FIFO_AF([3:0— OF Ms1 FIFO_AF[3:0}— OF Ms4 FIFO_AF([3:0— I OF M57 FIFO_AF[3:0)
= RENILE NEAR_ENO}— L RENI LY NEAR_END}— .7REN1 OE NEAR_END}— .7REN1 OE NEAR_END}—
.WR_D EN SWITCH NOW— .WR_D EN SWITCH NOW— .WR‘D EN SWITCH NOW— .WR‘D EN SWITCH NOW—
= FCK X AT_FULL— = FCK AT_FULI— = FCK AT FULL— = FCK K AT_FULL—
W———=RsT W———=RsT W————RsT W————RsT
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A B C D

FD16PE LD4B(7:0] m N CTRL RDY STATO T
RST
aPUsH LD4B0 145 m LA ERROR BUF STATI B SORS
OEMISOL__niso | OEMIIS:0] gSTART _ [<BUF 1p4pl ml,4, m [IBER ERR LT STAT2 QP F[7:0-ERROR otro} - —
y BUF I | [0BUS[7:0;
g - Qusol 0 mBUSY BUF | D4B2 m MEM_ERROR STAT3 P STARTIME ERR[7:0] 70l
ok | LOm5 LREN[3:0] mENDEVT B 1D4B3 g MULTL XMIT ERR 2F state fp ENDWAIT ERRUTO] || sl
L — : : | 125US[7
BuF Mult. includes Crlt.{.CRITICAL DATA ERRORFE sTATs WP < _reassign? ENDBUSY ERRIT0) | 0!
| 135US[7
RST FD16PE LFOE_REN[3:0] BUF4 LD4B[7:4] FD16CE - [IMEOUT BUF STAT6 P STUCK_ERR[7:0] :Z:IZZJ
RD_CTL[15:0] = STUCK DAT BUF STAT? P MXMIT_ERR[7:0] 70l
OE_M[31:16] 507" OEM([31:16] ENDEVT ) BUF FW 15BUS[7:0]
- ouiso) = > RDCTLIS LOml = SPWD ERROR STATS8 B 8BITO BLAW 16BUS([7:0]
¢ }7 CE Ll 5 .DONE DATA RDCTL14 Ll - DMBERR BUF QTAT9 B 0x00 17BUS(7:0]
[TESRNRNG m mLFIFODONE BUF  RocrLis mB-TDCE .DLL ERROR [&r statio WE
mDONE 8F  mocmi kX ERRO% R o |_LRX_ERROR BUF gTATIL P
BUF BUF
gLGOODLW ~ RDCTLI1 CE NEARFULL staTi2 fT
OE HDR RDCTL10 CLK .
= BUF = e = SINGLE WARNING s STATI3 MB xris0] ERROR_ BULO prsomerror
.t;’lgf?(;";i ke RDCTLY mRST SINGLEERROR <& staTi4 B
= — RDCTLS FDCE .CRlTlCALERROR BUF STATI5 P FDC
By FILLERO BUF 8 b LDLL ERRO[‘
mLNEXT FIBER re R FILLED 5 o|LFILLED o g }7 Q
gLFIFO EMPTY B epcrie @ g0 LIVE FIBERO sTATi6 Mp DLL ERROR
>
wst FDI6PE mOOLDDAT BUF gpens o mCLK L mMULTOLIA BRR U sTATI? [P ——c
mLREN TOGGLE B rocmis ST CLR m MEMOERROR [<BUF sTATIS QP L
FO_DIAG[15:0] FODIAG[15:0] BUF LS IDMB FULO BUF STATI9 P
LOm4 DMBDAVI[3:0] BUF4 RDCTL[3:0] = BUF DLL ERROR CBSRE
m:
g0 LIVE FIBERI staT20 Hp DLLERR CNT EN
MULTILIA_ERR [NBUF STAT21
— FDI6CE - MEMIERROR [<BUF STAT22 ; o
RSTATEIN5:0 FODAT([15:0] ;5. FO_DAT[15:0] u P i} OR4B2 CLK CE CEO T BLL CLR
ENDEVT RSTATELS [15:0] - QU] g [DMB FULI BUF 5TAT23 MP SOP4 gy LOCKI1 e e
@DONE DATA FEUF gsrateis Lim4 s oK CE LOm7 BUF DLL CNT RST
SOF B——)c m2MB WARNO STAT24 T
.DODATA RSTATEI3 CLR SUF RST
e HDR B ornres RST IDMB_WARNI sTaT2s T L LR DLLERR RST
STATE12
" & FDiecE gLDLL ERRORFEF staras ffp ::j D
~ | BUF 2
ST LREN RSTATELL FODATIIT0] FO_CTL[15:0] g0 LIVE FIBER 2 staT27 Hp EEEEX; 1 EITHER EOE
g-NEXT FIBER RSTATEI0 FODATI6 FOCTLO Liml ’7 m RDCTRLORDY STAT28 HT ::Z:w FDC 1
mLCOODLW RSTATES FODAT17 BUF pcru ox @ ROCTRLIRDY <O staT20 QT : g R o] LDLL_ERR2
mLMOREDATA | RSTATES g VEN FO BUF  poctia m LOCKig m LFILLED WV sTAT30 P > u
BUF
RXDV0O BUF FOCTL3 LOCK: LDLL ERR2 BUF STAT3I1 .
@LNOT NO_DAT RSTATE? = b, FF_F10 [ S = o P STAT[31:0] K2 e
gLFIFO_EMPTY 23‘” RSTATEG WRXERRO FOCTL4 . CBI16RE RST
BUF 3 FF_FO BUF  pocrLs FF_CNT EN =
mLTR FLAG RSTATES | Qls0] FDCE
- FIFO AF0 BUF 6 h
mCOLDDAT 8 reTaThe L > e cE cEo | — NO LIVE FIBERO | LNO_LIVE FIBERO
BUF mEIFO FULLO FOCTL7 sora CLK FF CLR .‘EITHER FOE L
BUF RHL B——pc N TC geaER EOE g
.DOFWH RSTATE3 .EMPTY MO FOCTLS FF SET FF CNT RST i = CLK ¢
LFIFO_EMPTY RSTATE2 M EMPTY0 [<BUF  pocrio CLR
= = o L E—
.DATA RDY RSTATEI = OE_MO FOCTL10 OR3 FDCE
NOT RDY RSTATEO m RENO BUF  roctLin
] B T NO LIVE FIBERO gNO LIVE FIBERI | | o[ LNO LIVE FIBERI o
= > el - L FFI0CLR g pE/THER EOE | .
FO_DIAGI FOCTLI3 <---StatBit "C" code FF CLR / / CLK . NO_LIVE FIBERO
F0_DIAG3 BUF poctLi4 <---LLAST NO LIVE FIBERI CLR SET NO FIBER
FO_DIAGS BUF roctiis <---IDLE o R NN FF1ICLR o [ E— NO_LIVE FIBERI
BUF gt CLR L/
FO_DIAG[15:0]
OR3 _ _ SOP4B2B
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B [

A [
m PUsH LDIBO
RST BUF  LDIBI
mllA <& LDIB2
gV CTRL RDY [<BUF  LDIB3 g
BUF
.L()CK] LD1B4.
WLOCK2 BUF LDlBS.
m RDCTRLORDY B LDIB6g
m RDCTRLIRDY <BUF  LDIB7 g
BUF
Lock1(=Lock2) - DONE < 1.2usec m2,3
RdACtrIRdy-DONE < 1.lusec
RdACtrIRdy-SystemRdy < 1.0usec
LD6B[7:0]
mOVEN LD6B0 mé6
mSTART BUF  1D6BI
mBUSY BUF  1D6B2J <-—-dead?
WREG ENO BUF  LD6B3
BUF
LREN[3:0] BUF4 LD6B[7:4]
g FILLERO LD7B0
g FAFO BUF  1D7BI
m FAF4 BUF  1D7B2
m L1AOAF KB 1D7B3
BUF
m FILLER] LD7B4
m FAFL BUF  1D7BS
m LIAIAF <8 LD7B6
BUF
m FAFS LD7BTH | 1ypi70]
BUF
SPWDOERROR
.DLL ERROR Y \SINGOWARN.
RXERRORO
OR3
SPWDIERROR
.DLL ERROR Y “\SINGIWARN g
RXERRORI

INCO

MCTL[15:0]

16BUS[15:0]

- MEMREQO | MUX8 8B
FDP . - LD-A[7:0]
IRST—‘ - NEWENBO | LDOBJ[7:0] ) QI7:0}— — LD-A[7:0]
JE— I WEN _F0 . 10BUS[7:0] LD-AB[7:0]
OWE PRE OWEN [ LD4B[7:0] i —
= Q u g RXDVO | m—: 1BUS[7:0]
M 12BUS[7:0] . 8OR2
|  RXERRO : . LDZ[7:0]
] | S[7H
FF_F0 LD4B[7:0] y
L] | 14BUS[7:0] MODE7 LD[7:0]
FIFO AF0 LD4B[7:0]
= I 153US(7:0]
FIFO FULLO LD6B[7:0] LD-ABJ[7:0]
= W 16BUS[7:0]
NEXT FO I 17BUS{7:0] 8SOP4BI
WRNEXT F0
L e MODE[2:0]
= RENO I CTRL[2:0]
OE MO MODE3 MODES |
L 154
.OE HDR
OWEOQ FD16CE
|
INCTL[15:0
2BUF — MUX8_16B LAO_A[15:0]
OLDCTRL[1:0] BUF INC[15:14] BSTAT[15:0] QUI5:0|— —
M (0BUS]15:0]
RD_CTL[15:0]
m— 11BUS[15:0]
; : LAO_A[15:0]
I 12BUS[15:0 = .
INCIL[15:0] 110 : LAO_ABLLS:0]
I [3BUS{15:0] _BL1>:
FODIAG[15:0]
I 14BUS[15 . 6
— 14BUS[15:0] STAT[15:0] 160R2
EVENTOHAD DAﬁﬁ | 15BUS[15:0]
FD16CE e | MODE? LAO [15:0]
FO_DAT[15:0]
&

MEMOAVAILO
[ S0

MEMOAVAIL2
[ S0

NEWOMEM[4:0]

NONE_FREEO

BUF5

MC[4:0]

OLDOMEM[4:0

FROMEM[2:0]

GET_F[3:0] BUF4

FREE_F[3:0]

MEMOAVAIL[4:0]

>

' BUF5
UF3

MC[12:8]

MC][15:13]

FD16CE

IMC[15:0]
IMC[3:0]

IMC13

MARKO
L
MEMOAVAILJI

IMC14

BUF

MEMOAVAIL

FREEO

MEMOAVAIL}

OR5

DO[31:16]
—

DO[39:24]
L]

IMCTL[15:0]

17BUS[15:0]

=
=}
]
ez
N
=)

|

CTRL[2:0]

=
S
=
=
™

N

LAO_AB[15:0]

16SOP4B1

MUX8_16B
BSTAT[31:16]
FO_CTL[15:0]
MCTL[15:0]

10BUS[15:0]

11BUS[15:0]

12BUS[15:0]
IMCTL[15:0]
I3BUS[15:0]

]
2
3
>
5
fez|
o
B

14BUS[15:0]

O
o
=
et
g

m
\OU
EE
E B
— |
14:
=

ISBUS[15:0]
16BUS[15:0]

17BUS[15:0]

MODE[2:0]

“TRL[2:0]

MODE3

|

EN

Q[15:0;

LA1_A[15:0]
—

LA _A[15:0
ol : ! LAl AB[15:0]

STAT[31:16]

160R2

LAI [15:0]

LAl AB[15:0]

16SOP4B1

FD16PE

RST

BSTAT[31:16]

LImO

FF_F[9:0] BUF10

FAF[3:0]

BUFSTAT|[25:16]

BUFSTAT30

9
= NRDY9

BUFSTAT31 FD16PE

BUF8

LFOK_F[7:0]

RST

LOmO BUFSTAT([15:0],,
BUFSTAT[7:0]

BSTAT[15:0]

BUFSTATI[15:8]
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A B | C | D
MUXS8_8B
m L1A ERROR LOMAO B | LD-B[7:0] LDI7:0] V8 R BUF873§ED[7:O] OPADS8
= TIMEOUT LOMAI1 — 10BUS[7:0]
~ BUF N
@ STUCK DAT LOMA2 o P 10570
BUF N
m SINGLEERROR LOMA3 trlg RO | 250517 g I LDZ0 o
BUF N
= BADOFW LOMA4 W 3BUS[7:0] 8 BUF  1DZ1 -
: 2
NotRdy False means AlIRdy or All-MT-->NOT RDY S8 LOMAS — U570 EY B 1DZ2 o
M_EMPTY0 [NBUF LOMA6 m ISBUS[7:0] S BUF LDZ3 n
FD16CE gLFIFO_EMPTY [<BUF LoMA7 E— | 155157 o " Ipza
LIMA[15:0] L1 MA[15:0] BUF LD7BL7:0] ) o e — u
BUF4 ? LFIFODONE LOMAS — 17Bustro) OWEN SF  LDZs
WRNEXT F[3:0] LIMA[3:0] ™ | o |
mDOFW+1 BUF | )MA9 MODE[2:0] mBUsY LDZ6 o
I (CTRL[2:0] PUSH BUF [ pz7
BUF
FREE F[3:0] BUF4L1MA[7:4] mEVENTOHAD DATA LOMA10 monEs | | o u
BUF
.LNEXT FIBER LOMAI1 m7
BUF
LREN[3:0] BUF4L1MA[1 1:8] L 1 mA RENO LOMAI2 MUX8 16B
pRENO | FD16CE LAO B[15:0]
BUF4 ENDEVT  KBUF L OMA13 _ STAT[15:0] S Q[15:0|— —— OFD16 33
REN_F[3:0] LIMA[15:1 BUF LOMA[15:0] LOMALIS:0] RD_CTL[15:0] h . . OPADI16
N LAO [15:0] L0 [15:0]
FREEOQ I [1BUS[15:0]
L0_MA[15:0]
N BUF I [2BUS[15:0
F[7:0]-ERROR LOMALS O NALIS0] ol
I 13BUS[15:0]
FODIAG(15:0]
OR8_BUS I 14BUS[15:0]
OEM[15:0]
I 5BUS([15:0]
DOJ[15:0] DO18 woo’™ " 10 16 etk
FIBERLED FIBERLED | —— 165US(15:] [ ] S opAD | "clkl
{ng% IFOK FOK_LEI}—— EF((;];; IFOK FOK_LEI}—— B | 17BUS[15:0] [ ] CLK40 Lo 17 OPAD "clk2"
LFOK. B————LFOK OBUF AAA :
RXDVO e 33 RXDV4 . LAO pinZ2
B————RxDV = B ———RxXDV - MODE[2:0] v
Egtll; o DV_LEQ— Eétllr(\f o DV_LEQ— N CTRL[20] .Dc(if = E ij orap | "clkl"
stow 12 sLow 1 MODE3 S " "
.ﬁFBL[NK FoR TiipFOK LEDO o FOKLEDO OPAD ‘ .TFBUNK FoR TirpFOK LED4 oo FOKLED4 OPAD ‘ e = OBUF orap ek
= [CLK - OBUF L [CLK - L-GBur ~~~LA1 pin2
MUX8_16B pin
RST Lo pyrm DY_LEDO No=BVLEDO oD ‘ RST | sy DV.LED4 [No=BVLED4 oD ‘ — o LA1 B[15:0]
OBUF OBUF | 105US[15:0] o OFD16_33 OPAD16
FIBERLED FIBERLED F0_CTL[15:0] ) LAl [15:0 L1 [15:0
ADURLLL . _[15:0] _[15:0]
F_OKI F_OK5 N 11BUS[15:0]
FOK  FOK_LEQ—— FOK  FOK_LEQ—— L1_MA[15:0]
m LFOKL | o m LFOKS | Lo A 125US{15:0]
RXDV 1 RXDVS RD_CILLIS-0] .
.WRXDV DV LE— .WRXDV DV LE— m 13BUS([15:0] ™ CLK
eBLINK oK eBLINK oK W 14BUS(15:0]
W=~ FBLINK FOK_LEDI oo FOKLEDI -~ FBLINK FOK_LEDS [~eowFOKLEDS 31 )
CLK FOK_LED) OPAD CLK FOK_LED OPAD I (5BUS|[15:0]
= [CLK N OBUF ‘ = [CLK N OBUF ‘ DO[35:20] 10l
aon sov | (6BUS[15:0]
RST | sy DV_LEDI [NoeBVLEDI oD ‘ RST | sy DY.LEDS [No=BVLEDS oD ‘ FO_CTL[15:0] o
OBUF OBUF I [7BUS[15:0]
' o FIBERLED ' oxe FIBERLED MODE[2:0]
IFOK FOK_LE}—— IFOK FOK_LEI}—— FPGA ID I CTRL[2:0]
le_ml( .mLFOK » MODE3 EN
DY oy DV _LEI— DY expy DV _LEI— FOK_LED_F6 oo FOKLEDG
BCLK |, BCLK |, opan | CC16CE
FBLINK FBLINK OBUF 16
W PN e FOK LED? oran_ | B [P e fOK LEDGy  gFPGA ID 15:0 SRLI6E
B——CK - B———(CK - Qts:0]
o e FOK LED7 SOP4BI oo mLOCKL | cio —  gmBCLK
RST por  pvpmy DY.LED2 [OwDVLED) OPAD ‘ RST por  pvrmBRYLEDS g EPGA 1D FOK LED F7  M0FOKLED7 OPAD ‘ SLOWCLK | . e BCLK EN | oL BCLK BCLK,
OBUF OBUF L CIR SLOWCLK >1ch F.TC
FIBERLED FIBERLED AND2BI RST | | LK
iF?)g [Foxk  FoK LE— E F‘(’)ﬁ [Foxk  FoK LE— EPGA ID e — @ BCLK EN | o LFBLINK g
W= ——RxXDV . W= ——RxDV . wenosDVLED
BCLK [oee DVLE— BCLK [ DVLE— DV_LED F6 e BVLED6 onrd ‘ §” - stowetk |
FBLINK FBLINK OBUF Z CLR
W BN el FOK LED3 [NFOKLED3 OPAD ‘ W BN e FOK LED7g  gFPGA ID Sl——m RST
B N OBUF B« - <
RST 1 DV LED3 pageBVLEDS RST —— bV LED? DY LEDT SR [y Lep #7 PsBYLED? o
RST DV LED - > 2 OPAD RST bv Lep——=="_g FPGA ID > OPAD h . . . . .
OBUF ‘ OBUF SlowCLK=2.5MHz, BCLK_EN=38 Hz. Shift 13 will give ~1.5Hz BCLK, Shift 5 gives ~4Hy.
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A [ B I D
. RST FDSPE current fiber write mem ID (no critical load STACK MT false means Writing to Next Mem.
FIFO_AF & FIFO_FULL are driven by Tbufs from 22 mem's. FD5CE '‘dto WR SEL ( ) - BUFSEg
_ _ ; sync'd to WR |
NEW_ENB & NEW_MEM are driven by MemCtrl. NEWMEM[4:0] MEM[4:0] REN+1 & RMEM[4:0]
1 EMTPY has 1-clock latency rel to WEN roblem for simultaneous REN! :
TX_EN & DIN are driven by DDU_Ctrl FPGA. .w CE .w CE EMTPY (Read Domain) la ency is onﬁ p§0m False case after a Writ LOC=TBUF X14Y107:TBUF X74Y111
REN is driven by RDfCTRL ) = CLK |, next fiber write mem ID RST FD5PE
IDLEOUT needs local control lo%lc. RLOC=X3Y2 JAL.90171 217 2 I .
WEN-+1 g . .
FMA A WE+RE FDCE NEXT ENB | . oo ML) OLDMEM(4:0]
mVENL 1y, = NEXT ENB \_DIFF RD WR b o L WRNEXT CLK WR LK fiber release mem ID
AND2 L .. L - y .
[ DIFF RD W FDCE WSTACK MTOL/ EN_USENEXT | .. = WrFIFO is different than RAFIFO vy STACK MT o [FRESS
.‘NEXT ENB |, RLOC=X6Y11 ™ REN | Q REN+1 ¢ roil STACK FULL FDCE
STACK MT CLR RLOC=X6Y11 .&RD EN
a1 oK | NEXT ENB RST CLK | LOOP_STACK FULL o [OVERFLOV,
FMAP CLK |, o2 [ B D cLk OVERFLOW, oK
B——pc iR RLOC=X9YS FDCE B RST Lor o
| FDCE _ current fiber read"fnem ID CLK
A pRST 7 NEW_ASSIGNED ASSIGNMENT ER B—c
B EN_USENEXT, NEW ENB L Q MEM _ERROR,
REN+1 o [EN USENEXTgy . t b Q = NEXT ENB | OVERFLOW = RHL RLOC=X9Y11
B RLOC=X6Y11 = FIBER ON FON g CE OR28} CLK FDCE
gNEXT ENB| | iy Lk |, =new Mem assn'd, but ~ B=——pc o FDCE
@ T T M = ST still using prev10us Mem RHS R RELEASE RD mREN |, | RELEASE o
o : L e LOOP REN RELEASE RDY
JCLR MRORST [RLOC=X3Y10 FDCE - KEN b 0 cE
. . 9] CLK
Don't use COMMA as RxDV indicator! RXER ) o| RX ERROR gorz 2 — B——pc
E—
= REF80 | prreik CHBONDDONE HCLK c RST RLOC=X9Y10
e CLR [
——BREFCLK2 CHBONDO[3:0] CLK | RST RTOC=RoY9
ICHBONDI[3:0] CONFIGOUT BUFSTAT[1:0 CLR FDCE FDCE
. . . . RX [1:0] X RHL RXRHL [ RLOC=X9Y19 FIFO AF
——(CONFIGENABLE RXBUFSTATUS|[1:0] Elastic Buffer Overflow W b Q MEMRQ-1 b Q MEMREC !.
RXBUFSTATI [l EOL/
——CONFIGIN RXCHARISCOMMA[3:0] FOK
e . - FMAP vl EAL. S e SRS/ b
@ ENCHANSYNC RXCHARISK[3:0] BUFS DOUT[ P57 CLK CLK |
i .7 C .7 >
§ }—l)—LNMm\AMAAUGN RXCHECKINGCRC RDOUTL1S:8] ' DOUT(7:0] 14 REQ RST CLR CLR
X . L MREQ RST ] MREQ RST TRLOC=X6Y10
LOW[3:0] L ENPCOMMAALIGN RXCLKCORCNT[2:0] F8 B LOOP STACK EULL — RST
LOW[1:0] COMMA RDOUT[7:0] DOUT[15:8] STACK FULL o W [ RLOC=X6Y10
2 ‘ LOOPBACK[1:0] RXCOMMADET " B0 RLOC=X9Y11 ORr2 FDRE
1 o RXDISPERO
E‘ | B —powErRDOWN RXCRCERR — .OVERFLOW N
g RXDISPER1 9] REQ RST,
El ——REFCLK RXDATA[31:0] ° }7 D Q———H
Z, RXNOSYNCO RXER o FMAP MEMREQ
C ——REFCLK2 RXDISPERR([3:0] / / B——————cE
2 RXNOSYNC1 FDCE CLK
& ||————REFCLKSEL RXLOSSOFSYNCI1:0] RLOC=X9Y19 14 B—)c .
RXNITO
RN RXNOTINTABLE[3:0] R 13 o| LOOP RENG NEXT ENB |, o NEXT_ENBL] CLR_MRQRST RLOC-X6YS
-7’j RXP RXP RXREALIGN — I—RELEASE RDY, RLOC=X9Y9 mCENEXTENG RST New Mem RequestedAM
Z) b RXPOLARITY RXRECCLK | RXCLK-NOUSIgy K e ix OR2
BRST exreser RXRUNDISP[3:0] RST TRIOCRev6
CLK
W——"RXUSRCI TXBUFERR
TXER[30] Kill WEN & MemReq on Mem_Error
CLK o xuskeLkz TXKERR[3:0] o NO DATA g
LOW[3:0 i : TXN ]§ets 1st mem after HardRST (sfartup)
[TXBYPASS8B10B[3:0] ™N ———# NEW ENB FDCE FDCE
LOW[ y )
[TXCHARDISPMODEL3:0] we — X g ANDEB3 e START START-1 STARTg STARTED
TXOUT[33:32] CLR [ | D Q D Q———H"
[XCHARDISPVAL[3:0] TXRUNDISP[3:0] FIFO FULL mRST RLOC=X15Y15 STARTED FOK |,
TXOUT[15:0] XCHARISK(3:0, SRLOC ORIGIN-X109y212 I FDCE L L CE e
XCHARISK[3:0] RPM_GRID=GRID = LWEN NEXT ENB.1 NEXTENB START: ANDIB2 g CLK c = CLK c
- TXDATA[31:0] SRLOCXI1Y19 NEXT ENB+ 37 D Q LWEN FULL-3 RSt CLR - CLR
E E as 3 g CE_NEXTENB RLOC=X3Y7 RLOC=
& | F————{TXFORCECRCERR o ; NEXTENB CE or2 [ R S
2 S TlhH——O .
2 TXINHIB | o0 gax Send 2 Idle byles: K28.5(10111100), D16. 2(01010000)
g , LWEN : CLR =0x1BC, 0x050 (time-ordered 0x50BC (in paralle
| |————frxpoLARITY >
o RST 2 - FM ‘)RST RLOC=X6Y6 FMAP FDC
= CLK [FXRESET "LK_COR SEQ 2 USE-TRUE LWEN
RO LK_COR_SEQ_2_1=00110111100 ]
L LK [FXUSRCLK “LK_COR_SEQ 2 2-00001010000 F.lFO FULL 14 START 14 Iw D o WEN*L o
B rxusrerka EE ~COR SEo 1200011000101 .m B o NEXT ENB-1gy -m B o [NEXT EN
o e | RLOC-X6Y6  WF———— 1 rLoC-X6Yo gy CLK | X £ |_TXOUT32
LIGN_COMMA_MSB-=TRUE NEXTENB I LWEN I CLR © )
Fib . t F til ~9BX after R ¢ | peesemm— - RST m STOP FIBER [ TXOUT3SS Brxourissa)
IDer Inputls are Irozen unti alrter hheset goes away [ L oy
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[ C D

A B
. . LAST BIT DOUT17
FILL Logic for 2-4 word alignment = = ™= ICT—
2-LAST- FDRE 2 |DOUTI6 g S | 7% pouris
- -1In-a-row . : e
: FOUTI5
FDRE m LAST m AT, o —LASTHZ 3-LAST-in-a-row FDRE FILL s effectlvelz()]? E(Iaf}l'? E\/Ty\§ FOUT14 D1S[17:0]
m LAST LAST+1 N\ LASTEN | _ ENDTIMEOUT END-1 END g = FOUT[17:0 ' .
RXDV LW _EN ’ ¢ RXDV CLK - " g NO DATA,L/ SOP4B3 END_EN ’ ¢ 1 ZBI?J)F — OBUSITTO) o RLOC=X15Y4
LAST+1 o 1 e s C RXDV o 1" 3rdLAST+I FOUT[13:2] 1BUS[17:0)
AND3 OR3
anposr I ¢ R RST _FILL RLOC=XI15Y14 L ¢ R
» RST FILL RLOC=XI5Y13 ENDTIMEOUT oK DATs B RST FILL RLOC=XI15Y19 B o
RHL Ve |
RST-FOK SOP4B1 BUE
ND+2
FMAP OR2B1 SOP3BIA Q
RST FIL
— 14 SOP3BIA RXDV RST PHASE Q1 FMAP
WEN
/B o [LW_EN - AND2BI = CE CEO — 4
IM 2 RLOC=X12Y12 EMPTY EVT. .% c TC — FMAP IL 13 MISALIGNED
LAST+1 y R WCl [ p—
B FDRE ~__FMAP = RST PHAS RLOC=XI5Y16 14 .m_q'z RLOC=XI5Y18
NON-1 NON_EMPTY_EVT LAST+2 ON EMPTY EV
WCl D Q —“ = I o | _END-1 - ! FD];E? g 3;{6PM RLOC-XI5Y-5
oo e AT LASTE i DTMEOUT RLOCXISVID D2SS[17:0 D3S[17:0 DOLL7:0)
mCLK | mLASTH | oo @ NO DATA | | Yl IR . BUFI3
FMAP R FMAP RXDY 1 FMAP FMAP 5 D38[12:0] DO[12:0]
DOUTIS = RST FILL RLOC=X12Y13 L 1 END 5 - CE
14 FOK " — 4 | e R UL = CLK c X BUF4 .
DOUT14 = ENDTIMEOUT END CLR D3S[16:13] DOL16:13]
B0 LAST mREL |, e L ENDING DATg B———— B END EN i
DOUTI3 0 === o [ RST FILLg NO DATA o ENDING DATg =0 1y or—=" RLOC=X15Y-14
2 RLOC=X15Y13 END " RLoc—x15v14 B2 RLOC=X15Y18 B RLOC=X15Y19 LAST
glouTI2 | FMAP  MISALIGNED | | gNON_EMPTY EVT| m ENDING DATA| | FASTI3B10 :ﬁ@ ENDED DO17
MISALIGNED LAST+2 FMAP
— . FMAP B | S
NON EMPTY EVT END [IL0) SN P Page 5 ORZB2 ANDS [ AST42
o NON-1 NO_DATA+1 LAST FILLg —| = FILL |55 ND+1 P SR4CE RPM- | e i
.—NON EMPTY EVT|, ° Reoc—x12v13 B MFF " .7RDY FOK ON LAST
wCl mNON EMPTY EVT B o P STAT WEN Lwenogy BT DO17
wCl | o LAST FILL FMAPg RXDV_ KIN[1:0] sLI Q[ LWEN-2gg = e DV o
FMA [5 AND3B2 mNODATAHL ), RLOC=X12Y13 . ALL0] WENB LWEN-1 2 RLOC=X15Y3
DOUTI5 wcel MISALIGNED | NAND4BL R X DISPER[1:0] o RDY Ql HLWEN D3S17 |
B ] B[1:0] = . 4..7
1 glouTI4 | D |y T RXNOSYNC[1:0] RXDV * @
miAST |, DOUTI13 —LAST RDY o —FILL g a0l Q u [“ES. S @ —
RXDV o LAST BIT. B RXDV ™ LAST BIT B RLOC=X9Y5 RXNIT[1:0] CLR
e RLOC=X15Y13 .DOUTIZ o = u = RXDV " D[1:0] = RHL RLOC=X9Y5S
WCI1 .MC RXBUFSTATI | ||
B AND4B1 D351 .
Do we really want RXDV to override a FILL? YES L — 1.5-logic-step delay
FMAP FMAP gRoUT!1S FMAP
FMAP DOUTIS |, FMAP DOUTIS |, DOUT14 STAT
L L L —
DOUT14 DOUT14 DOUTI3 STAT BIT FMAP
M | s 8CODE g~ 1 | e B STAT 0 RXDV 1
DOUTI3 o=——4 DOUTI3 o——— _DOUTI2 STAT B o [ STAT BIT
— CE NEXTENB B2 RLOC=X15Y15 — I3 o ONLY, B RLOC=X9Y7 B0 AND2 B RLoc=x9oy7 A
o . =
@ START] , rocovr ™ FMAP mRQUTL2 |, mSCODE |, rLocx s gDoUTI12 | AND4B2 RXDV | ND+ | WEN
LWEX n .RXDV u FDC -& 2 0 RLOC=X9Y6
| u FDC _ gNo paTA ND-I ND12 WENB
—n MEM ERROR FMAP NO DATA NO DATA*1 ) o1 = "
@ SSIGNMENT ERR| ALoc—evs B Q
OVERFLOW i —u P gLk REN ERR ERROR
F N; AP ! —n FMAP .CL*K c ¢ CLR m {>|3UF u FDC
FMAP 0 [CLR MRORST gy CLR FMAP
.7NEXT ENB+1 2 RLOC=X6Y9 — .RST—‘ RXDV LRXDV
X6 RSt mREDY o LRXDV g
— 14 1 1
14 = RST 1 = NEW_ENB B START-1, 14 FULL FLAG
— - . .‘
REQ RST e o MREQ RST e o [ MEMRQ-2 m START 2 © Mocoav? B o| NEW_ASSIGNEDg m koY ) SYNC o gCLK L.
2 I% 2 RLOC=X6Y10 STARTED u Iw 2 RLOC=X6Y4 FOK. CLR
mRST |, mSTARTED || = mNEW_ASSIGNED | | | @ RST
AND3
RLOC=X6Y8
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only keep first two 8-codes (L1A number)



A | B C D

DIAG[15:0]
MCNT[4:0] BUF5 DIAG[4:0]
mREQ RST DIAGS FDC
@NEW_ASSIGNED <8 DIAG6 mRoUTLs SR4CE KINI IDLE LIDLE
m LIDLE o @WRNEXT [<BUF DIAGT glouUT!4 E.CODE L :@m D o———H
STAT . BUF DOUTI13 } SLI Qo OR2 .
[ | = STACK MT DIAGS | ol 2-F CLK ¢
STAT BIT KBUF NO DATA K% DIAGS mDOUT12 . o >GOOD-F-CODE - L I S
FILL BUF L fuF AND4 .7 CE Q = RST
B o .NON EMPTY EVT DIAGI10 B CLK ¢ o 4-F
miAST | gD EN <8V DIAGII CLR AND4
= RST FILL+1
LAST BIT - .END - DIAGI12 :
RXDV
LASTEN BUF .LRXDV BUF DIAGI3 oF F-CE F-CE
LAST FILL [NBUF .LWEN BUF DIAG14 liF INV
RST FILL [<BUF DOUT15 [<BUF DIAGIS
| BUF L GUF SOP3B2B
LAST Flag Logic tables, checks for E-Codes in DMB Data (. means LAST Flag will be set for that word)
BRAM FIFO Output *Assume 4 E-Codes at DMB End are sequential with no gaps*
Normal event sync: X X Lost 1 word OR 3 extra: X X Lost2 words OR 2 extra: X X Lost3 words OR 1 extra: E X
X X E X E E E E
E E E, E_ FD E, E, 8BITO ppary;ss) Fill, E,
E E Fill E  mRSLELL, o RSLFILL'lg  Fjll Fill bmuso Fill Fill
DOUTI5 TXEN
Normal, but lose 1st E-Word: X X /S ‘ SR4CE LK | L 2| WARN g
(or lose last E-Word) X X SpSep— DM u o0 | LE
"E'""E" DOUTI2 o —2E GOOD-E-COD, g NONE FREE FDAT[15:0]
L L 0 .RXDV cE @ 3-E MEMREQ RLOC=X12Y4
Fill E O LK | ol 4E W EW ENB STOP FIBER TXOUT[15:0]
CLR AND4 / IDLEI16BI
mRST FILL+1 INEW_ASSIGNED TbLeoutiise
Normal, but lose 2nd E-Word: X X - NDaB2 0xBC50 e — s :
(or lose 3rd E-Word) X X age omm
R
e Set LAST Flag for Bad 2nd E-Code case __ suris ..
1 g LASTH FDRE FDRE D2S[17:0] el > ezl
Normal, but BAD 1st E-Code: X X FDRE -%E? jw R o[ EO_ON WC EQO+1 | o EO_ON_WC_EQ0+2 D25[16:13] F4 D28S[16:13]
X X LAST+1 5 o LLAST+1 N N
_____________ T A o
E X mVEN | AND4B2 e N B S N D2SS[17:0]
EL E » CLK ¢ .WXHVU .WXHVU
R
N 1. but BAD 2nd E-Cod e X .WXBYH .% D28S17
ormal, but nd E-Code: 3 3 FDCE FDRE :W El ON WC EQ2 -
-")2 ---- E " STACK MT REN ERR-1 | o REN ERR I% D o HLASTZ g
) = ) AND4BI
EL E OR2 .% CE = CLK CCE
. .7 C R
BAD 3rd or 4th E-Code is no problem RST CLR @ RST FILL—Tswrocisvis
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CB8CLED
8BITO ZE-RO[7:0] MCNTJ[7:0] FDCE
FD4RE FFUL[3:0] FULFLAG FULL FLAG-1 FULL FLAG
D2S10 CE
L Do Qo OR9 CLK
g B—)c
NEW_ENB &lf——mt MCNT([4:0] [ BRI a GOOD-E-CODE CLR
} > MEM CNT | s g BST
CE CEO aRXDV D2 Q2 e LD FULL
XOR2 K e e 1-E b3 QB WCl1
RST CLR .T > 2-FULL-BITS .
.'—O - AND3B2
. mCLK L,
=0 R
AND4B2 RST FILL+1
XDV DOUT[3:0] FFUL[5:2]
1-F
IT > 4-FULL-BITS .
- ~
ITF LK L,
0 R
anpapi gRST FILLHL ]
pRXDV_ DOUTY[12:9] FFUL[9:6]
1-F
-T > 3-FULL-BITS
|
F mCLK L
B0 R
AND4B1 RST FILL+1 FFUL[9:0]
DOUT39 I
DOUT3S UFF-WARN
D2S[17:0] 3
Nves @ RST FILL FDSE
RXDV y e —
Iil . » ° ol LI-BUFF-AFUL
.T > LAST-WARN-BIT| ...
[
F mCLK Lo
\ WARN HI @
AND4B1
m RST FILL FDSE
AND3 [ S OLD WARN,
D25[3:0] WARN 10 WARN-L o .
- NAND2 CLK CE
AND2
) s CLK | . B—pc
LE:”;Ei%(]IBIEI.S\X = ¢ RST CLR
RXDV o
= LE GOOD-E-CODE
P W e LD WARN
=
3-E WCl
| Ee)
AND4B2 AND3B2
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A [ B [ c [ D
. FDS5PE current fiber write mem ID (no critical load STACK MT false means Writing to Next Mem.
FIFO_AF & FIFO_FULL are driven by Tbufs from 22 mem's. FD5CE RST sync'd to WR_SEL ( ) - BUF5E &
NEW ENB & NEW MEM are driven by MemCitrl. NEWMEM[4:0] MEM[4:0] - REN+1 OLDLOC=TBUF_X40Y48:TBUF_X46Y52
™~ 1 EMTPY has 1-clock latency rel to WEN, problem for simultaneous RENT RMEM[4:0
TX_EN & DIN are driven by DDU_Ctrl FPGA. NEW ENB | . NEXT ENB | . EMTPY (Read Domain) latyency is only f'oli' going-False cal;e afterua Writ ]
: : . LOC=TBUF_XI4Y0:TBUF_X74Y4
REN is driven by RD_CTRL. " T next fiber write mem D AF_CLB_5X31RPM o
IDLEOUT needs local cont%(i\l/I IX%IC' RLOC-X3Y2 NEXTMEM][4:0] oiieo)
WEN-+1 : .
RDMEM[4:0]
WEN+1 REN+1 WEIRE FDCE .‘NEXT ENB IWR_EN DOUT[4:0) : "
pvENL s g NEXT ENB ™\ DIFF RD WR |, o LWRNEXT CLK | ok ! fiber release mem ID
REN+1 AND2 LS L = . - e e .
| e R DIFF RD W FDCE WETACK MTOL/ EN_USENEXT | . = WrFIFO is different than RAFIFO every STACK MT g mCLK L OLDLOG=SLICE_X40Y48:SLICE_X46Y52
.‘NEXT ENB |, RLOC=X6Y7 = REN | Q REN+1  or3 puLl STACK_FULL FDCE
STACK MT RLOC=X6Y7 .&RDJN
| esamm L m oK NEXT ENB CLK LOOP_STACK_FULI OVERFLOVg
FMAP CLK o2 B="pp cLk OVERFLOW, oK D Q
= ¢ RLOC=X9Y4 FDCE RST . B
u RST R FDCE = pINT cutrent fiber readfmem ID CLK
mRST NEW_ASSIGNED| o ASSIGNMENT _ER| B=—="bc
RENHL | . o [EN USENEXTgy _ I—tNEW ENB D Q NEXT_ENB OVERFLOW MEM ERROR m RHL RLOCX6Y15
B RLOC=X6Y7 = FIBER ON FON g - OR2BI = CLK CE FDCE
gNEXT ENB| |, NV ck | = new Mem assn'd, but e S OR2 FDCE
L 1 1 1 REN RELEASE
C T Cl ' STOM ar st11 using previous Mem g RIS REOCX3v9 RELEASE RD Loop REN RELEASEW D o1
CLR MRORST [ RLOC=X3Y10 o FDCE o REY . b Q : e
Don't use COMMA as RxDV indicator! RXER ., o| RX ERROR g S m K e e
mREF80 lpercik CHBONDDONE m KL RST RTOT=Rov6
CE CLR I—‘ YO
——BREFCLK2 CHBONDO[3:0] CLK | RST REOT=ROYS
B—)c Rl —
CHBONDI[3:0] CONFIGOUT EOE CLR FDCE FDCE
RXBUFSTATY[1:0] _
e . . . X RHL RXRHL [ RLOC=X9Y7 FIFO AF
“ONFIGENABLE RXBUFSTATUS[1:0] Elastic Buffer Overflow L MEMRQ-2 MEMRQ-1 MEMREC 2.
——{CONFIGIN RXCHARISCOMMA(3:0] RXBUFSTATI FO FMAP STARTED FOK ° N FOK ° ?
B B
@ ENCHANSYNC RXCHARISK[3:0] BUFS8 DOUTLI5:3h: OR2BI CLK CLK
o RDOUTY15:8] DOUT(7:0] mCLK Lo mCLK .
S }—»—LNMCO\AMAAUGN RXCHECKINGCRC — mREQ RST CLR CLR
LOW[3:0] L——ENPCOMMAALIGN RXCLKCORCNT[2:0] RDOUT[7:0] BUFS8 DOUT[15:8] —n LOOP STACK liJLL RST MREQ RST ] o MREQ RST [ RLOC=X6Y6
- . ) COMMA > STACK FULL o S L RLOC=X6Y6
2 | — LOOPBACK([1:0] RXCOMMADET —A AXDISPERO B RLOC=X6Y15 OR2 FDRE
g FON e XDIS OVERFLOW
é‘\ l———POWERDOWN RXCRCERR — AXDISPERL B o REQ RST
E ——REFCLK RXDATA[31:0] — RXER FMAD S MEMREQ D Q u
z RXNOSYNCO y
Sl —REFCLK2 RXDISPERR[3:0] ) ) L FDCE = 3 CE
o RXNOSYNCI K e
E WREFCLKSEL RXLOSSOFSYNC[1:0] oo RLOC-X0Y7 — NEXT ENB NEXT ENB41 R
BS—RxN RXNOTINTABLE[3:0] —B D Q CLR MRQRST RLOC=X6Y1
RXP RXNITL RELEASE RD o | LOOP RE CE NEXTENB RST
HRXP RXREALIGN — "0 RLOC=X9Y5 = CLK CE New Mem Requested/\/\
2 _— RXCLK-NOUS " )c Or2
& | ——RXPOLARITY RXRECCLK | RXCLK-NOUSIgy CIR
.RsiTRXRESET RXRUNDISP[3:0] = RST RLOC=X6Y2
CLK .
l———RXUSRCLK TXBUFERR
LK [ — TXER[3:0] o [x0 pata Kill WEN & MemReq on Mem Error?
LOW[30 * ! TXN u %ets 1st mem atter HardRST (startup)
[TXBYPASSSBI0B[3:0] ™XN —2 NEW ENB FDCE FDCE
LOW[3: ) ) TXP 3 CLK .
TxoUTE) TXCHARDISPMODE(3:0] ™ —— AND4B3 B—)c on m START START-1| o[STARTg 5 o | STARTED
TXCHARDISPVAL[3:0] TXRUNDISP(3:0] FIFO FULL T RST REOCXI5Y11 STARTED, FOK | . .
TXOUT[15:0] X CHARISK[3:0] SRLOC_ORIGIN-X109¥212 = LWEN FDC START = = CLK CE CLK CE
RLOCoXI 115 | — NEXT ENB-1 NEXTENB R e T B——c
) TXDATA[31:0] REF CLK_V_SEL-1 .NEXT ENBth> D Q FULL-3 CLR CLR
Z S :E SIS=0 <--was 3 CE_NEXTENB | , LWEN RST = RST =
. & ‘TXINHIB [ XFORCECRCERR X DIFF CTRL400 %v%;g%o NEXTENB ax |E or2 L TR0 FREoc=xevs
Z . AND2 .
e ST | me Send 2 Idle bytes: K28.5(10111100), D16.2(01010000)
& | ————TXPOLARITY _ oy = 1 - = 1
RST || ROCLOS INVALID INCR-2 = DY L — e O FMAP (l):)l()lCBC, 0x050 (time-ordered) = 0x50BC (in paralle
L XRES "LK_COR_SEQ 2 USE=TRUE
.%TXLSRCLK LKi(_ORiSEgizi 00110111100 LWEN “ Y NEXT ENB WEN
* "LK_COR_SEQ_2_2=00001010000 +
CLK | srenie LKi(_ORiSEg 110111100 FIFO FULL | . NEXT ENB-L START | . NEXT.EN D Q u
L : LK_COR_SEQ 011000101 = -1 B
"LK_COR_REPEAT = NEXT ENB+1 o - NEXTENB o -
LK COR KPR DL TRUE | RLOC=X6v2 W 12 RLOC=X6Y2  CLK | FERY S | TXOUT32
LIGN_COMMA_MSB=TRUE .NEXTENB " = LWEN | | = ¢ CIR STOP FIBER Sl x0UT33 [l TXOUTRIA2)
Fiber inputs are frozen until ~9BX after Reset goes away 5 — = >0 .
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A | B C
. . LAST BIT DOUT17
FILL Logic for 2-4 word alignment e ST P, roUT
FDRE 2 | DOUTI6 o o | “BUr poutie
o
. . g
FOUTIS
FDRE LAST LAST LASTS2 rpRE FILL is effectively DO16 g
L — B0 Q ON EMPTY EVIPS FOUTI14 ) DIS[17:0]
RXDY m LAST| o [LAST+1 LASTEN | . mENDTIMEOUT NN — END-1 5 ol END g Lar FOUT[17:0] . QU7 m——
LW_EN RXDV CLK g NO DATA,L/ END_EN =
LAST+1 CE — B——c RXDV CE 12BITO FOUT[13:2] HBUS[17:0]
= CLK AND3 R OR3 = CLK
AND2BI ¢ R RST_FILL RLOC=X15Y10 ¢ R
» RST FILL RLOC=X15Y9 ENDTIMEOUT D DATA B RST FILL RLOC=XI5Y15 B— o
RHL mveo |
RST-FOK SOP4B1 BUF
ND+2
FMAP OR2B1 SOP3BIA
RST FIL @ FMAP
— 4 SOP3BIA RXDV RST PHASE Q1
g LW EN Prowe mWEN | ko mNON EMPTY EVT W(‘O.i "
[ oA s RLOC-X12v14 EMPTY EVTg mCLK b e l— FMAP e R o | _MISALIGNED o
LAST+1 |, FDRE nw FMAP R ) .\’\/(‘17 2 RLOC=X15Y14
L » RST PHAS RLOC=XI5Y12 — 14 NON EMPTY EVT
NON-1 NON_EMPTY EVT LAST+2 = Page 36
WC1 D Q —“ B o | _END-1 FD18CE RPM RLOC=XI5Y16
i = WEN cE = LAST 5 . LASTE] .ENDTIMEOUT L RLOC:Xlsv.ls D3S[17:0] DO[17:0]
FMAP RS S STy, RLOC=X15Y10 mNODATA L, FMAP — 35(12:0] BUF13 DO[12:0]
R FMAP RXDV FMAP 3]
DOUTI15 —= [ 1 o CE
B » RST FILL RLO(F—Ok’_’YI END B4 CLK BUF4
R I LAST g e EnpTIMEOUT oo | B——c D3S[16:13] DO[16:13]
mRouTs |, © RLoC-XI5Y9 B o [ RST FIL - B | ENDING DATY RXDV " o END EN RLOC=X15Y25 >
.DOUTIZ 1 FMAP END 2 RLOC=X15Y10 .M 2 RLOC=X15Y14 END.ING DAT. 2 RLOC=XISY1S LAST
= MISALIGNED u .NON EMPTY EVT u .T 11 FAST13B10 : RXDV g> > ENEED2 DO17 "
MISALIGNED LAST+ FMAP
" NON EMPTY EVT FMAP END [ = Page 5 o AND L AST+2
— 3 .7 AND3B2 N
NON_EMPTY EVT o NON-L g NO DATAS LAST FiLLg RDY >C ﬁ%ﬁ oN Dl SRA4CE_RPM LAST | .
B RLOC=X12Y15 B
wCl WCl EYON EMPTY EVT} LAST FILL FMA Jjg RXDV -7KIN[1:0] 10 STAT WEN | Qo | LWEN-2g HRXDV B ol DO17
M EP ! AND3B2 NO_DATA+1 op=—— A ¥ ALL0] WENB Lwin-1 g B2 RLOC-X15Y16
DOUTI5 .7\)&1 2 RLOC’X'.Z\' 'MISALIGNED | |, NAND4BL R ¥ DISPER[1:0] o RDY Qt HLWEN D3S17 |
M glouTi4 ! mEND | T RXNOSYNC[1:0 o RXDV = * @ 4..7
LAST LAST I3 FILL g ol o1 mCLK | |
L B LAST BIT glouTI3 | pROY |, Bl Sp— ol C e @
RXDV o—=ASE Bll g gRXDV \ LAST BIT o = RXNIT[1:0]
B RLOC=X15Y9 .DOUTIZ o . = RXDV " D[1:0] = RHL RLOC=X9Y1
WCI1 .MC RXBUFSTATI | |
" ! e PP 1.5-logic-step dela
AND3BI . - -
Do we really want RXDV to override a FILL? YES R — g p y
FMAP
EMAP FMAP mDOUT!S FMAP
DOUTI15 DOUT14
DOUTI5 FMAP e L — STAT —
— 1 4 DOUT14 DOUTI3 STAT BIT
DOUTI4 | . SCODE . —| 1 .7DOUT13 B o|_STAT .—Onoum RXDV —n STAT BIT FMAP
STAI; 13 o |_CE NEXTEB DOUTI3 o ﬂ ] o RLOC-X9Y3 ~ W———=O) AND2 = STAT |, R p—— ]
e RLOC-X3Y7 L 2 RLOC=XI15Y11 13 ONLY, DOUT12 AND4B2 RXDV 14
LWEN FMAP IDOUTIZ 1 I78CODE 2 © RLOC*XH.YH. " [ a— ND-+1 13
I ‘ FDC STAT WEN
— IRXDV 1 FDC .NO DATA 2 RLOC=X9Y2
N ND+2 WENB
—B MEM ERROR FMAP NO DATA NO DATA+1 D o——H1 B
.ASSIGNMENT ERR b o RLOC—X3Y9 L D Q
- - AND2
—u
OVERFLOW " CLK = CLK ¢ = REN ERR P~ ERROR.
VAP FMAP ool o LR MRQEST g FMAP I G FMAP st L Bur FDC
B RLOC=X6Y5 RST .—‘ FULL FLAG
—u PR —
— RST |, — — — RXDV | Q LRXDV,
— MREQ RST =  — 1 = g NEW ENB | . R @ RDY \_SYNC g = u
REQ RST © FIFOTAF o MEMRO-2gy START o START-1g ASSIGNMENT ERR o NEW ASSIGNELg FOK
2 B RLOC=X6Y6 B RLOC=X3Y7 B RLOC=X3Y9 B CLK ¢
STy, @ STARTED || @ STARTED || gMEW ASSIGNED | ANDS = CLr
RLOC=X6Y4 IRST—‘
THE OHIO STATE UNIVERSITY "™ Input Unit P JRG PARENT PAGE 2D prO‘EcT D785D
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic P 32009 16:58 FILE PAGE
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only keep first two 8-codes (L1A number)



A | B C D

BUF5 DIAG[15:0] gDoUTIS SR4CE
: DOUT14

gDOUTI3 JE-CODE gy, Q ; i
DOUTI2 Q1 —= GOOD-F-CODE
.7,“«04 XDV | 0| 3F e

MCNT[4:0]

.REQ RST DIAGS
.NEW ASSIGNED BUF DIAG6
WRNEXT [<BUF DIAG7

mCLK | 4-F
STAT " BUF C e @
P STACK MT DIAGS RST FILL. AND4
pSTAT BIT | NO_DATA [&V_DIAGY o

FILL @ON_EMPTY EVT[<EY DIAG10
miAST | mEND EN <8V DIAGII

LAST BIT G ®" braci2

LASTEN mLRXDV_ [<BUF DIAGI3

LAST FILL mLWEN BUF DIAG14
@ RST FILL mDoUTIs [<BUF DIAGIS

BUF BUF

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

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

Normal event sync: X X

X X Lost 1 word OR 3 extra: X X Lost 2 words OR 2 extra: X X Lost3 words OR 1 extra: E X
_____________ E X E E SBITO E E
E E e D I e FDAT[15:8] SR
EL E lfiﬁ EL g RST_FILY | o | RST FILL+1gg FI::;h F]IFill- IR g, Eﬂi‘- F]IEﬁ
TXEN Q
Normal, but lose Ist E-Word: X X e SR4CE mCK L SBIT22 1) e 21| WARN o
_ L S E-CODE 1-E -
(or lose last E-Word) X X .7&))313 } * Z? 2E COODECODE m NONE FREE ] FDAT[I5:0]
. O -~ Q RLOC=X12Y6
E}L EL AND4B1 IL(DV CE Q2 3E : MEMRE \ STOP_FIBER TXOUT[15:0]
Fill E ' @K | o 4E NEW ENB ;
CLR AND4 INEW_ASSIGNED ID LE16B”;DLEOUT[15:O]
RST FILL+1
Normal, but lose 2nd E-Word: X X e ANDEB2 Page 6 1650P4B1
(or lose 3rd E-Word) X X
b E Set LAST Flag for Bad 2nd E-Code case _ suris .,
1 LAST+1 D2S[17:0] : > :
B FDRE FDRE
- Veo_ . . . BUF4
Normal’ but BAD 1St E_Code: X X FDRE Wel > EO0 ON_WC EQO0 b Q E0 ON WC EQO+1 b Q E0 ON WC EQ0+2 D28S[16:13] > D28S[16:13]
X X LAST+1 LLAST+1 N N
............. = ° R E— mCLK L m LK L
E X » WEN | . AND4B2 g R R D2SS[17:0]
EL E » CLK ¢ .WXHVU .WXHVU
R
.wxm’]s .% D28S17
- : | | El ON WC EQ2
Normal, but BAD 2nd E-Code: X X FDCE FDRE .l -
--.)5 ..... § - _ REN ERR-1 | REN ERR ST, o LLASTR2 4
STACK MT D Q
XL E REN . » WEN CE AND4B1
OR2 = . . CLK
mCLK Lo m K e
. E E ¢ CLR ‘ R
BAD 3rd or 4th E-Code is no problem RST g RST FILL ™ JsRioc-xisvis
THE OHIO STATE UNIVERSITY "™ Input Unit P JRG PARENT PAGE 2D prO‘EcT D785D
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CB8CLED

8BITO ZE-RO[7:0] MCNT[7:0] FDCE
FD4RE FFUL[3:0] FULFLAG FULL FLAG-1 FULL FLAG
D2S10 CE
L Do Qo OR9 CLK
a B—>)c
NEW_ENB &lf——mt MCNT([4:0] [ BRI a GOOD-E-CODE CLR
} > MEM_CNT 1 L @ RST
CE CEO aRXDV D2 Q2 e LD FULL
XOR2 K e e 1-E b3 QB WCl1
RST CLR .T > 2-FULL-BITS .
.'—O - AND3B2
. mCLK L,
=0 R
AND4B2 RST FILL+1
XDV DOUT[3:0] FFUL[5:2]
1-F
IT > 4-FULL-BITS .
- ~
ITF LK L,
0 R
anpapi gRST FILLHL ]
pRXDV_ DOUTY[12:9] FFUL[9:6]
1-F
-T > 3-FULL-BITS
|
F LK Lo
B0 R
AND4B1 RST FILL+1 FFUL[9:0]
DOUT39 I
DOUT3S UFF-WARN
D2S[17:0] 3
Nves @ RST FILL FDSE
RXDV y e —
Iil . » % | LI-BUFF-AFUL
.T > LAST-WARN-BIT| ...
[
F mCLK |
\ WARN HI @
AND4B1
m RST FILL FDSE
AND3 [ S OLD WARN,
D25[3:0] WARN 10 WARN-L o .
- NAND2 CLK CE
AND2 .
) s CLK | . B—pc
LE:”;Ei%(]IBIEI.S\X = ¢ RST CLR
RXDV o
= LE GOOD-E-CODE
P W e LD WARN
=
3-E WCl
=0
AND4B2 AND3B2
THE OHIO STATE UNIVERSITY "™ Input Unit "RG0 2 proeer D785D
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<

[ A0
[ Al
[ BO
] Bl

<

] Co
[ Cl1
[ DO
[ D1

INT2
RLOC=X0Y1

INT1
RLOC=X0Y0

INTO
RLOC=X0Y0

o HWENH

S0 X

O
DI (C1

"RXDV"

LO o
S X
DI c1

vce

JRG

& XILINX

Title: FASTI3B10

Comments: Custom Logic for DDU

similar to: AND12B10 with an OR2 (allows ON to override)

[Date: 19th December 2003 [Ver: 1

[Sheet Size: B Rev: A

Page 5




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

0[15:0]

VCC ANYCCVCCVCCVCC ANDANODANYCC aNYCC aNOANDANDAND

[TITLE BY PARENT PAGE PROJECT
THE OHIO STATE UNIVERSITY IRG 3B. 4B D785D
PHYSICS DEPARTMENT ELECTRONICS LAB Constant Bus Settings PATE 127200 9.’ 0 FILE PAGE
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[ B [ [ D

A C
MARK . .
Corner 0 FIFO usage Which Fibers need a new FIFO?
. GET_F[3:0
garch "corner fifo_busy" radr for free FIFO CB4CL 11 oRZ SEARCH_ F[3:0] FDRE MEMREQ_F[3:0] FDRE e
=) . | F[3:
€ : |
EL Do o | S COADRO e "corner fifo bu}sg"' register D
o o1|S COADRI RAMI16X1 MEMREQ F0 o oGOT Fo o -
. 2| S COADR2 WWEN Co [ . SEARCH F0 I g CLK L )
SEARCH FO SEARCH FO S COADR3 . mCLK Lo MARK
v o 2 | s coaDR4 A e MEMREQ Fo 22! Cox RST DONE F0 ‘
SEARCH Fo Page 8 | - S_COADR[4:0] LK L - I - - FORE
START SEARCH .‘LDCNf o up L gYAaRe |, pro | —BUSY CO_o MEMREQ F1 b
CEO SEARCHO - - L GND - WADRI Al = MEMREQ FlT D Q GOT F1 — GOT F1 cE
.M CE CEO w‘ - WADR2 A2 cE SEARCH F1 el | CLK ¢
CLK |, . , - R
$0P3 B—c R TC — - WADRS A3 oRam1 CLK ¢ . MARK DONE Fl ;
RST @ S_COADRO | . MEMREQ F1 DIb F1 g BT FDRE
1 RST
Search corner "c0" FIFO availability for use by any fiber. % DPRAI RE MEMREQ F2 b
Up-search for "corner Fiber f0", down-search otherwise. .zCOT DPRA2 MEMREQ F2, 5 | GOT F2 — GOT F2 | .
DPRA3 ox CE SEAI\I;;,:KFZ o W CLK ¢ .
write "0" into adr "oldmem" to mark FIFO available MEMREO F2 %! = R RST DONE F. ]
@INIT="0000" DID F2 B FDRE
RST RE MEMREQ F3 R
MEMREQ F3 o o GOT F3 GOT F3 |,
SEARCH F3 m CLK
m CLK N MARK N ‘ ®
OR2BI ¢ DONE F3 ]
MEMREQ F3 DID F3 R m BST
RST
FIFO Release Control s
RELEASE F[3:0] FDRE FREE F[3:0] Pal%ie 41
RELEASE F0 FREE F0 M4 _1E RPM
D Q FREE FO 1o MUX4 5B
s0P3 C8 FREE FI__ b1 OLDMEM[4:0] WADR[4:0]
FREE FO CLK o FREE : } QL0
10BUS[4:0]
| N FREE F2 (0l WADRI
FREE F3 3 Q[3:0] 11BUS[4:0]
OLDCTRLO so § }7‘ CE CEO 12BUS[4:0] WADR3
FDRE OLDCTRLI si RS 10 m— 5 WADR4
RELEASE F1 5 ol FREEFI g MARK FREE ENB & ST s S
= INV .MCTRLI
. CE . . . ¢
FREE FI_*00 CLK | 2-bit encoding of active OLDENB | .
— N CB4CE OLDCTRL[1:0] WSEL C
. RST
oo | OLDCTRLO vee FDC
OLDCTRLI OR2
FDRE Ql SEL Cl WSEL Cl mSIONAL | | ol AFULg
RELEASE F2 R o _FREEF2 o @— RST
Q3 — OR2 CLK
sop3 CE m MARK D O-MARK_| ol m SEARCH LIM FDCE L e G
FREE FJ K W ¢ - 0 mBUSY_C SEARC SEARCH ERRgy m RST
X mCLK | el BUSY C0 EARCH_ER| b o )
mRST . motsYCL CE RST RST
AND3 CLK ¢ L >1NOV L
FDRE D2 4E " :
OLDENB[3:0] FDC
.wt D o FREE F3 o @ OLDCTRLO | o 5y LOLDENBO FULL FFUL
sor3 ce m OLDCIRLL |, o1 [OLDENB! FREE_ERR = ° N u
[ |
FREE F3 I% > Do | OLDENB2 CLK
“ @ MARK {>O OLD ENB | s LOLDENB3 ] B—="—c
INV SOP4 . ¢ CLR RST
RST B
[TITLE . BY [PARENT PAGE PROJECT
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A [ [
MARK . .
RST
Corner 1 FIFO usage wweN i Assign Fiber to FIFO &
darch "corner fifo busy" radr for free FIFO CB4CL_11 oR2 1 " .
- ° S CIADRO corner fifo_busy" register FDC
2 _
ol bo @ ; RAMI16X1D
SOP4
o o |_S_CIADRI ] mMARK o [P MARK cir asF FD4SE
o, o2 |8 ClADR2 pYWEN CL |y,
SEARCT 3 ASF[3:0
SEARCH F3 SEARCH F3 s o3 |3 CIADR3 mMARK 4, spo[— K | L ]ASF[I.O]
Y ~ CLK - CLR .
INV Page 8 S_ClADR4 S CIADR[4:0] ! B———)WCLK . RST
SEARCH F3 | mVYADRO |, ppo [—BUSY C1 o e ok |,
START SEARCH B WADRI =
CEO SEARCHI LDCNT €l L vee e
- g BUSY CI . cro | CEO SEARCHI g g WADR2 |, cLr AsF FD8SE
LK L, el WADRS NEWMEM][7:0]
sor CLR S CIADRO__{ g NEWMEM][4:0]
RS — S CIADRL | o WADR[4:0]
Search corner "c1" FIFO availability for use by any fiber. m S CIADR2 | mCLK e
Up-search for "corner Fiber £3", down-search otherwise. g S CIADRS | s FDARE
NEWENB[3:0]
» SEARCH_FO0 DO Qo
. . @INIT="0000" . SEARCH F1 NEWENB!
write "0" into adr "oldmem“ to mark FIFO available B Qi
W SEARCH F2 | Q2 | NEWENB2
SEARCH F3 . 1 SEARCH F3 NEWENB3
B> Q3
SEARCH 2 e C1 FDRE FIFO Assign Contro ar |
: CLK
D 1 e e
SEARCH_FO g FIFO SEL| FDRE L] ] R
or2 CLK BUSY_C[1:0] m CLR ASE 7777
SOP4BI1 B—pc R SEL Cl _
END_SEARC N u GO CLL0]
.—‘ L] COMP4
GOT _C0 sonim [FRCE S MEMFREE[4:1]
R
PREF_C0 BEST SEL FDCE END SEARC ONE LEFT FDCE
MARK-2 FIFO SEL FDC MARK Y ° i
PREECL SEARCH_LIM ARK- D Q MARK-1 | o MARK opy WCNTMEMS |,
sop4 @ BUSY SEARCH MARK & ok |,
CLK . AND2BI CLR
copaman > mCLK | @ RST
ARC CLR
m END SE ST
CB4CE
FDRE. - gruit W 22 O fi
- m s g o — How many o FIFOs are free?
o &
’ ¢ o Qo set for WARN at <=3 COMP4
ik CE ol QRBIT22 CBSCLED MEMFREE[5:2]
B ol INITCNT[7:0] MEMFREE[7:0] AL30]
END SEARCH BUSY SEARCH | .. cro — so | SIGNAL g
» SEARCH RDY g CB4CE SF[1:0] .% c . TC M‘ op 4B1TOZ E R 0[3:0]
oR2 B B[3:0]
@ %r mEND SEARCH REE mRST |,
SF1 MEMS_| . .
& . . : MARK ) )—CNT MEMS |, CEo MEMEFREE[4:0]
@ — 2-bit encoding on ZSeflllrECh GET_Fx e LK e TC MEMEREED
m START SEARCH SEARCHING SEARCING 3 — SEARCH F[3:0] g, MEMFREE]
s BUSY SEARCH ' {%Vo e cEO |— S, 1o | SEARCH._FO S OLD-FULL
o ' c on TC — » SF1 Al b1 LSEARCH F1 -MEMFREE3
SEARCH F2
» RST D2 MEMFREE4
@ FULL e FULL |, bs | SEARCH F3 o
INV i >
. BY IPARENT PAGE PROJECT
THE OHIO STATE UNIVERSITY "™ Memory Control Unit IRG 2,2D D785D
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FTCLEX

- - N
L
T S “
a
ar
T
FTCLEX
. o
L
L Q -
o T2 DN
0—3 )
c AND2B2
T
1 vp L
L
D2
FTCLEX
- o
L
L o ® 2
a
. 1oy
@ L
ANDBS
N\ mue
L
D3
FTCLEX
[ o o
| B L
e Q u
| =
< iR 1C DN
it o ) M2_1
o
ANDBs - o g 1 g
o) >— e -
o 1c v 0
i
w

by ks

Copyrigh € 1993, Xiin In.

€ XILINX

VIRTEX Farmily CBACLED Macro

Bt Loadsble,Cose Dirupidvn)

JRG

2w/ CIK Endble & Asyne Cle_Set Up-Count TC hrsh a 10 (0Ab)

[S—

=

.
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SF BRAMI18 36X1024CUSTOM
DIN[17:0]

FNEXT, FWEN & FxDIN come from the 4 InUnits.
ASF & ASF_ADR come from MemCitrl. FODIN[17:0

Q[I7:0

pvizo Page 11

§ . OE .
FAD is the fixed FIFO location reference. 10BUSLIT0) mVEN o 005 I e DOUTSS RISIINERRY]
LIBUS[17:0] CLK
12BUS[17:0 OF e MT
133!5[170} .CU:JAﬂCLR ASSIGN EMPTY NEAR END DOUT17 M I M O t M .
) : REG EN . ear ey NEAR_END g emIn-MemOut Mapping:
SWITCH NO
Write Control o T
. RSt rou AT FULL g DO[33:26] DO35 Dout35
FNEXT[3:0] M4 1E RPM ) BT ksr
FNEXTO DO ] —__RLOC=X0Y26 M4 1E RPM 3 l . ¢ d 1 FC DO34 Dout17
0 M4 _IE RPM 3-logic-step delay G DO33-26  Dout34-27

o FIBEGANEXT D Q WR_SEL u

FNEXT2

DO25-18  Doutl6-9

FWENI

FNEXT3

FWEN2
CTRLO .% C g FWENS 3'5_10gic_step de]ay pp DOUT26 DO 1 7 Dout26
™ CTRLI __SI .CLR ASSIG! [ RLOC=X0Y26 S F DOUTS DO ]. 6 Doutg
ASSIGNED E RPM_GRID=GRID < B&?ﬁ%g DO 1 5'8 D0ut25- 1 8
- popssy @ DOUT(25:18] Din7-0 Dout7-0
ASSIONEDgY >
B
] UFE8
DOUT[7:0]

>

MT == less than 36-bits of data are available
age 38
COMPS5 asi(io] F Dt Rem CTRL{1:0] First Word Fall Through logic:

ASF_ADR[4:0] ASFD | g Qo [CIRLO FOEN &
= FIFO_FULL[3:0] RST FDPE
ASF1 D1 Q1 CTRLI SWITC . . OE .
ASSIGN D2 Q2 [ASSIGNEDgy g MI |, ™ |MTour L Bmery -
— D3 Q3 — MT MT EN “ure
. OE CE
- CE CLK c
» CLK ¢ RD _EN Riocoxoy 1
RST R SOP3BIB_RPM RLOC=X0Y16
CLR_ASSIGN RLOC=X0Y22 P%ée 34 *
LIBER NEX D2 4E RPM Not Used: REN =OE * RD_EN
WR_SEL RLOC=X0Y25 L
FOEN BUFE
SOP3_RPM . L A0 bo
m CTRLI Al DI F1EN n
- F2EN n NEAI
WORSEL | py | F3EN o
. ASS[GNE- RLOC=X0Y20
L Bure
THE OHIO STATE UNIVERSITY "™ Memory Unit (FPGA BRAM FIFO) w/FWFT "RG0 2 proeet D785D
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SF_BRAM18D36X1024CUSTOM
DIN[17:0] onia Page 12

FNEXT, FWEN & FxDIN come from the 4 InUnits.
ASF & ASF_ADR come from MemCitrl.

Q[I7:0

. . OE .
FAD is the fixed FIFO location reference. 10BUSLIT0) mVEN o 005 I e DOUTSS RISIINEREY]
11BUS[17:0] CLK
12BUS[17:0] OE [ MT
I}BL;LI7 0] A o NEAR END bouTi7 M I M O M :
. ) REG EN | .« NEAR ENO——22 =22 gy cmin- cm ut applng:
SWITCH NO
Write Control o T
. RSt rou AT FULL g DO[33:26] DO35 Dout35
FNEXT[3:0] M4 1E RPM - LS
FNEXTO D0 ] —_RLOC=X0Y26 M4 1E RPM 3 l . ¢ d 1 DO34 Dout17
0 M4_IE_RPM 3-logic-step delay g rog D0O33-26  Dout34-27

o FIBEGANEXT

FNEXT2

DO25-18  Doutl6-9

FWENI

FNEXT3

CTRLO .% c ® E::IE:E 3'5_10gic_step delay Lo DOUT26 DO 1 7 Dout26
™ CTRLI __SI .CLR ASSIG! [ RLOC=X0Y26 ’—,\l\ DOUTS DO ]. 6 Doutg

ASSIGNED E

RPM_GRID=GRID Bure DO 1 5-8 D0ut25- 1 8
pUTES Din7-0  Dout7-0

WASSIGNEDgY DOUT[25:18]

Page 38 . .
comps  asmo FDARERPM oy First Word Fall Through logic:

ASF_ADR[4:0] ASF0_ g Qo (—CIRLO FOEN &
= FIFO_FULL[3:0] RST FDPE
v ASF1 D1 Q1 CTRLI : SWITC . . OE E
ASSIGN D2 Q2 | ASSIGNEDgy g M |, ™ |MTour L Empry -
— D3 Q3 MT MT EN ure
. OE CE
CE CLK .
» CLK ¢ RD _EN Riocoxoy 1M ¢
RST R SOP3BIB_RPM RLOC=X9Y16
CLR_ASSIGN RLOC=X0Y22 P%ée 34 N
LIBER NEXT D2 RPM Not Used: REN =OE * RD_EN
WR_SEL RLOC=X0Y25 [
FOEN BUFE
SOP3_RPM . L A0 bo
m CTRLI Al DI F1EN n
- F2EN n NEAI
WORSEL | py | F3EN o
. ASS[GNE- RLOC=X0Y20
L Bure
THE OHIO STATE UNIVERSITY "™ Memory Unit (FPGA BRAM FIFO) *Diagonal* w/FWFT "R [T 2C proeet D785D
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sfifo1 8_36X1 024 DO[35:0]

DO[35:18]
DP_BRAM1 ~ FAMBIOSSES boiia)
4.5-logic-step delay  piN[17:17) DP—B RAMO
WEN DIPA[0:0] RAMBI16_S9 S18
FULL WRITE WEA
: 9]
Pa (] 13 AND2B1 DIN[17:9 % ENA DOPAJ[0:0] DIPA[0:0]
z
CCI10CE G DIN[17:0] EX X SSRA DUAHOJ: EYRITE |0
RADR[9:0 ¢
m warlioo [ ¢ ENA DOPA[0:0]
mREAD | o ceo — DIN[16:9] APPRALI ¢ ak oo DOA[T:0) :
CLK RADR TC DIA[7:0] - DCLKA o
= . - ![7
C w ™ ADDRA[10:0)
RST L : ADDRALIO)
L T riocovs . PIAT0]
. CCI11CE G GlF——— wes
4.5-logic-step delay] WADR[10:0] mREAD | DO[35:34] L
WEN Qro:0] RST DOPBI[1:0] -
WR END MEM W ssee Y wEB
FULL CE CEO ———— CLK . DOB[15:0] READ
anpop CLK e rc | WADR TC gy RADW P L DOPB[1:0] ——
cR_ P ge 14 — ADDRB[9:0] .& SSRB
.RST—‘ RLOC=X3Y20 = DIB[15:0] CLK Lo DOB[15:0]
RPM_GRID-GRID DUM[17:16] ﬁ
e e MemIn-MemOut Mapping:
DUMI6 RLOC=X5Y1 DUM[15:0] - u pp g
DUMI7 — DIB[15:0] . .
S Din35 Din35
1 RLOC=X5Y3 5 5
5.5-logic-step delay... FMAP Din34-27 Din33-26

but 4 input logic should optimize to 1 LUT=4.5 step delay. Din26 Dinl7

W —i READ Din25-18 15-8
CNTO REN b o———M

3.5-logic-step delay WEN_ ..~ ANB3R3 mEMPTY |, Bln%g 9 Blngg" 18
peS MT2NDWAY oS Pace 15 Into- mzo-
CNTO .RST—FD‘PE REN CC11U1D2 G Dll’l8 Dln 1 6
3-logic-step delay RENg REN MT LD R BTy READ CNT[10:0] Din7-0 Din7-0
mOT | ) MI3RDWAY o Q A oo
CE . .
RO o CLK 4.5-logic-step delay (via WEN) oo AR F
. AND3BI OR4 B—pc WEN B UPHL FDRE
Rl READ DOWN —
7 o= ‘ FULL-8 FULL-7
mYEN LK L 7o |oNT TCg s o cE CNTO
CLR . AND2BI1
. AND4BI FMAP . SOP4B2B | RST RLOC=X0Y0 ¢ g
e 4-logic-step delay (via REN @NOT FULL ——T oo
e .M 1“4 RST ANDS need to write one more after FULL_-3 to make it EVE]
s % 5 o Lont eng Py NOT FULL FULL
- . SRLOC=XOY18 WEN RLOC=X0Y13 CNTO ANR2 EVEN
e DC CHECK mEMPTY | ﬁ\o -
. CNTS SOP3BIA RPM .
CNT4 4.5-10glc-step delay mONTo EDRE
B AAA H
o Nearly Empty gives CE for Empty Reg e ) NEAR _END-1 5 o[ NEAR END o
CNT8
[ Reiie) v .7CNT7 o @
NOR9 AND4 .7 C ®
WEN

EMPTY == less than 36-bits of data are available @Dme;dela oy 120 s o FULL 05%
AND2BI - - y

THE OHIO STATE UNIVERSITY "™ Sync. FIFO, 18 In, 36 Out by 1024 Deep YIRG T 9 froEcT D785D
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A I -
sfifo18 36x1024_diagonal DO[35:0]

DO[35:18]

DP BRAM1 RAMBI6 S9 SI8

DP_BRAMO

4.5-logic-step dela DIN[17:17
o gresiep defay e 100 RAMBI6_S9 SI8
WRITE ;
CCI0CE G FULL WEA
. DIN[17:9 8 ENA ’ '
RADR[9:0] AND2BI & DOPA[0:0] : DIPA[0:0]
Q0] E Vi
. 1——ssma mVRITE '
.M CE CEO |— e CLK L va DOA[7:0] o WEA
CLK | RADR TC WADEIO:()] 2 }7 ENA DOPA[0:0]
L ¢ e u ADDRA[10:0 B
LR DIN[16:9] {101 & 1———ssra
RST . DIA[7:0] CLK DOA[7:0]
mRT T riocxevis WADF)(_LKA
. CCI1CE G l: ADDRA[10:0]
4.5-logic-step delay] WADR[10:0] o DIA[7:0]
WEN Q[10:0] Z .
WR | | END MEM s READ |
FULL CE CE0 ————— W2 ens DO[35:34] I:
CLK ¢ e WADR TC RST DOPBJ[1:0] y
anpzer B CLR n B> ssrB i wes
CLK . DOB[15:0] READ
.RST—‘ RLOC=X3Y20 RAD]HE)'O] CLKB B2 e DO[17:16]
RPM_GRID=GRID - ADDRB[9:0 RST DOPBJ[1:0]
y ADDRB[5:0] W ssrB
DUM[15:0] DIB[15:] CLK DOB[15:0]
o "LKB
DUM[17:16] RADI! E:O]
soona MemIn-MemOut Mapping:
RLOC=X23Y15 DUM[15:0] em n- em ut applng-
DIB[15:0]
DUM[17:16] . .
) oiPB10) Din35 Din35
RLOC=X5Y3
5.5-logic-step delay... EMAP

. ) S Din34-27 Din33-26
but 4 input logic should optimize to 1 LUT=4.5 step delay. | Din26 Dinl7

CNTI1 .
MTISTWAY — 3 - -
. o g PESTNAY —— o READ g Din25-18 15-8

3.5-logic-step delay WEN_ . ANBi#3 mEMPTY || Dml 7 Dm34
Rl MT2NDWAY FDPE RLOC=X6Y25 Dln 1 6_9 D1n25 - 1 8
oxto RST o REN CCl11UID2 G Ding& Dinl6
3-logic-step delay RENg REN PRE READ CNT[10:0] mn7- mn7-
g o \ MT3RDWAY MILD 1, o | EMPTY Din7-0 Din7-0
CE AND2BI
B0 CLK AR F!
oni | AND3BI OR4 B—pc UPHL FDRE
; - I FULL-8 FULL-7
Iﬁ > MT4THWAY rLoexovar — . — Q m‘
. . CNTO
WEN I RLOC=X21Y4 CLK ~ AND2BI
o c 4D
ANDABI . SOP4B2B » RST RLOC=X18Y0 R
extio 4-logic-step delay (REN) gNOT FULL 7o s
oNTo FMAP ANDS8 need to write one more after FULL_-3 to make it EVE!
e RST FULL
mONTS .WEN 1
[ RS\ A | 15LC15) CH PN CNT ENB RLOC-X18Y13 ANR2 EVEN -
[ B DO CHECK I*REN o] © SRLOC=X18Y 14 SOP3BIA_RPM . ﬁ‘o
o mEMPTY |, 4.5-logic-step delay — gavmo EDRE
e e NEAR END-1 ) NEAR END g
. CNT3 . CNT8 Q
. . CE
. CNT2 . CNT7 CLK
NOR9 AND4 B——)c ®
WEN NEAR _ENB .—‘CLR ASSIGN RLOC=X18Y9
NEAR _END - only 120 writes from FULL, 95%
s 4.5-logic-step delay
[TITLE 3 % BY IPARENT PAGE PROJECT
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Q[9:0]

FDCE

FDCE

FDCE

£ XILINX

JRG
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10:0]

FDCE

FDCE

FDCE

JRG

£ XILINX

Page 14




UP = Increment 1
UP.DOWN = Decrement 1
DOWN = Decrement 2

Assume that CE includes DOWN+UP

FMAP

] FMAP
o . o= — B FDCE
- [ -
] EMAP e
— ol g — o
o = o s FDCE
e . - | —

FMAP

FMAP

- ! o —m FDCE
EMAP
] FMAP
DOWN_ 1 of—s 1
o —
o . . [ —] FDCE
FMAP
] FMAP ]
pown . B —] ] L
[P— [ — FDCE
EMAP u
] EMAP 7w
s ] +——1 EMAP
—r —— - L : —u FMAP
e o FDCE FDCE —» e _
oveseun ST (NN AN NN g S — — I I 1 SN e ANV N SN N ) S — o E— P ——
— i ; s [
EMAP - e ra—r -
O FMAP — e
— — FMAP r
[ o —=—m _ Lw O
B ' FDCE FDCE — FMAP
= : ]
ey N o —m
i '
FMAP
. FDCE -
FDCE I
FMAP e - FMAP
- . ba— |
FMAP s B _
e . ] 1 ' ol g
— ) o .

EXILINX  ®rG

Page 15




c [ D

A | B
bits 16,17/52,53 get overwritten in C-Codes (see 16D). 34,35/70,71 are always overwritten : . OUT([35:0] OUT[11:0] BUF12 LIAN[11:0] LIAN[15:0]
next-to-last word is latched in BGr12
IN[35:0] on OUT bus %1 st pair of E-codes) OUT[29:18] L1AN[23:12] L1AN[23:16]
BUF16 w35 (next-to-last word bits) FDR >
IN[33:18] i DIN[33:18] F,F SEEFI\(/)IPKTY RAW (‘,(;;););Wl 5 o[ LGOODLW1 g L1AN[23:0
v Normally set once at EOE
: .7 C
FD4CE DOUT[35:0
TOG RST : END TIME+1 OE HDR ] DOUT34 [ ]
IN17 FDRE @ LGOODLWO ™\ LGOODLW IN B Qo
OEFOK \ RAW_GOODLWO LGOODLWO LGOODLW1 o Ql
OR2 | I |
IN[15:0] B B 16D1N[15:0] mfIFO_EMPTY m REN EE ¢ OR3 OE _HDR TR FLAG D2 Q! DOUT3S
2 | DIN35 AND3BI B e LCTDATA_EXIST, —— o —
gl B c .
2 | DN DIN[35:0] — R SOP4B1 CLK ‘: DOUT[17:0]
] . FDP DoneData-2 RST CLR DOUT[33:18]
ouT? DOFW+2 .;l
p DoneData+1} —— OWEN , ™ | LOWEN o ~Mbits 34,35/70,71 are always overwritten here™
IN16/34 ==FILL |m" DoneDatat2 § MG01 ppa ~false for DoneData-+4 o HDR/TR Flag Encoding
INT7/35 == LAST |® ‘ . HDRFlag=DOUT34 TR Flag=DOUT35 |
oz ¥ ~OWEN must be set LOW When data is at SELOUT HDR + 'TR = Header Word
ouTI sync'd to REN/LREN for FW . ---> Sent with Header word
outo , MUX2 36B v 'HDR + TR = Next-to-Last Word signal
sync'd to GoldDat for LW i - sync'd to GoldDat . —-> Sent with LAST DATA WORD (just before trailer),
prompt on OEFMCE RPM pon R SELOUT[35:0] FD36CE RPNII,OUT['}S'O] e with set of 4 E-codes
DIN[35:0] OUT([35:0] — 11BUS[35:0] QE35:0) T — .ENB D301 qp3si0) : LOUT[17:0] BUF18 - DOUT([17:0] HDR + TR,: EmptyEvt signal
- D35:0]  gpasio) OEHDR TR e e BUF16 ---> Sent with Header word (only word for event)
ok’ F——c  Page/37 o N mCLK o " LOUT[33:18] > DOUT|33:18] 'HDR + !TR = Normal Data
B——)c B4
CLR OEHDR TR RST
zooopat) — % "7 On ExtFIFO_PAF stop REN, OE_FOK, and Sync-Set LFIFO_Empty
FDRE OR2 SET _LFIFO_EMPTY FDS
sync'd w/FIFODONE & NextFiber RST
REN > prompt on OEFIFOx g FIFO_EMPTY [ = s | LFIFO EMPTY
0
'% ce Null data on IN[35:0]
c AND2BI . . CLK ¢
' - At LOUT/DOUT =|= Timing near EOE i
* —FORE Ist E-code: GoldDat, FDone, set DOUT19,39 Flags Null data on OUT[35 0] COMP24C
2nd E-code: DoneData, low GoldDat, hi ~OWEN, kill DOUT19,39 EVT_CNT([23:0] D
o [[ODD_OUT -->DOUT flags killed by No LW bits in 2nd E-code pair o) EVT_CNT[7:0] ’
-X-: hi OEHDR_TR, low ~OWEN, hi DoneData+1=Done-1 _START e | LIA MISMATCH | o[ LIAMISMATCH* 1 g

Trl: hi OEHDR_TR, low ~OWEN, hi Done " ook T
5 RS : Tr2: low OEHDR_TR, hi ~OWEN, EndOfEvent
o X-: hi ~OWEN, EndEvt=RST EOE e

L1AN[23:0]

B[23:0] CLK .

EVT CNT[23:12]

. EVT CNT[11:0]
\—h FDRE FDCE . i : (exclude DMB_Err case?)
N34 FILL-1 R o FILL GOODEILL FILLED ’ LIA MISMATCH FDCE
= IN16 ,L/. FIFO_EMPTY .%D—t D Q————1 CLK CE CEO DOFW-1 or WRONG LIA R o L1A ERROR

OR3 CLK N AND2 CE B = Car T B
NEXT FIBER B mCLE o EVENTRST RST RVCNT mOErok GOOD LIA cLKk  1*
ENDEVT TOG RST ] .START ) RST BOE ar = % : i
i i: m-1FO_EMPTY -
o L FIFO Empty == less than 36-bits of data are available S
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3 more Words to FIFO after FF is set; use LEXT_FIFO PAF to stop REN/OWEN'

[ D
Note that DONE means Last FIFO REN is done!wPONE Use s POP for Standard FIFO LEQKIOL (roko oo o oM synched w/DoFW+1,2
@LEXT FIFO PAF g DONE-1 RST DONE. e L1 ?&MP oP LFOK1 Pagd 41 FD
mEXT FIFO_PAF DO _EVENT FDRE RST LFOK2 2 0 OE FOK | A 0 OEFOK.
mPATA RDY ENDEVT START- OR3 FDC 2
ANDS BUSY GOT Lia | S . ST-1 |, o START, BUSY LFOK3 b3 LK
A .LlA MT CLK ¢ = ? n LFCTRLO SO B——)c
= c anpzBI CLK CE LFCTRLI S1
CB4CE Nora RST STRT . m N S CCI0CE LEXT FIFO PAF ¢
MOREDATA o) DMBCNT[3:0] = RST DONE T = RST EOE ] Q0]
:@Dw - o DMBCNTIZ:0] Hold off this Reset until EndOfEvent™ mEXLEIFO PAF |, ko | —
CLK mEK L e PAFCNT1023
' m . 1 LEXT FIFO PAF ar RST N\ T\ Rsr
RST DONE FDPE FDCE RST RST PAFCNT i _—
STRST ——___ ORI .FIFO EMPTY A:Nmm PODATA
Use as POP for FWFT EIFO? DOF W —n g ; I o rst RST_STRT " mEiORo RENOE2 ope FDC
FDC START b, CLK CE LFIFO_EMPTY OF FOK DM ) o GOLDD Ax
ENDOFEVENT ENDEVT ] B OR2 L —
= P Q RST EOE c CLR LREN_TRUE
ors mRST DONE CLK L. hed w/D
CLK < = synched w/DoFW+2
1 . REN _TOGGLE TOGGLF‘ OI% ® REN TOGGLE - OR4_BUS RST DONE CLR o
RST Indicates current REN'd Fib I%‘
START D SR4CE REN_DATA[3:0]  MUX4 48 vnched wDOFWL =
FOE _RENJ3:0] FASTI12B1 GO ) 0BUS[3:0] synched w/Do EXT FIFO PAF s LEXT FIFO PAF
— A3 WA START sut . FD4RE ~ synched to REN | — L |
3:0) WAIT FOE_RENJ3:0] LEXT FIFO PAF
DMBDAV[3:0] x mBER oz QI30) HBUS[3:0] ~ |OEFIFO[3:0] LREN][3:0] .ﬁ o
BI3:0] O " MAXDELAY=1.3NS L CE Pa e 48 R B c
DODATA . K e g 12BUS[3:0] m NRDY |
s - - . 3
rooone 1° b 501 logic-step delay T pone X FOE REN3 - e FDACE Syr}fhle{% ﬁfg}g({dDm
B ST DONE ] {3 .
: age pre— . :
START REN_TOGGLE 2 FDCE DODATA eTRLO
BUSY FIFO RD | , FOE REN3 ‘ DONE DAT STARTUP |y,
o : DODATA DO LAST FIFO { , Q 4——4 gfEODONE | |
AND2 K CCE 2.1-logic-step delay
CLR ——
@RST_DONE FIFODONE, FIF SoP3
@NOT NO DATA SPP? CeE4% L] %\O ODONF. LLREN2
mOEFOK [— VOREDATA R LLRING RST DONE
LREN TRUE SLI EN DATA[3:0] BUF
| — DMBDAV[3:0 = Sopa L RENI LLREN1
LFIFO EMPTY.| DOFW+1 Q) 2 L REN3 SqEe " Bor LLLREN([3:0]
L = GO 3 S LLREN3
B! M e D 4AND2 LCTDATA EXISTs SOPBIA FPGA_ID
AND2 .70“K c AND2BI SR4CE Synched w/GoodDat+1
OR4_BUS .DONE DATA DONE-2 su Q DONE-1 n
FDP o DONE
L SRACE g . o2 | ENDOFEVENT
) ¥ CLK|
FOE_REN3 sl Q" RST
AND2BI DOFW+1 FDCE e
CLK ¢ AND2BI Ql —————— M Ist word from DMB FIFO —— x
| . FIFO RD | , DOFW-+2 << in FPGA = GoodDataEN o o DODATA {>O DODATA.
.7 ] 4. . —
CLK I DOFW+3T Aw BeginData: v
FDC B e O DOFWH4 START D "¢/ ™
DOFW-3 DOFW-4 mRST DONE 7 L ==—c old: DoHDR-->OE_HDRO0-->OE_HDRI1-->Done-1-->DONE-->Done+1-->Done+2-->EQ
mROFW:3 ) DO DoFwal AN b0 HDR FDC oF HDR mRST DONE old: LgoodLW-->FIFODone-->DoneData-->Done-1-->DONE-->OETR0-->OETR -->EQ]
CLK . DOFW+3 END OF FW D o————# DoData goes true 3 cycles after Do HDR Last LLREN OETRO-->OETRI-->EOE better!
. cr - AMThe Last FW just got latched in!" - crk ..s0 DoData and Do_HDR do NOT overlaEDOHDR-->OE HDRO-->OE_HDR1I-->Done-1-->DONE-->EOE
mRST_DONE Followed by 4 NotGoodData cycles < 200dLW-->FIFODone-->DoneData-->OETR0-->OETR 1-->EOH
RST The first GoodData comes at least 3 clocks AFTER the last DoHdr
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A [
Check for DMB Error Word and consistency:

LOUTI1S LOUT33 OUT15 OUT33
LOUTI3 R WOUT3! crey _mOUTI Ry WOUT3! R
ANYORALL | o pven GoLp OMBERR Out to LEDs? m LOUTI2 LOUT30 oUT12 0UT30 D—I
Eig? B0 ANy ANYDMBERR '—D—I % xDBERR WORD {>O DMBERR WORD 3% @ LOUTI4 g LOUT32 @ OUTl4 mOUT2
ERRZ Bl ALL ALLDMBERR - A‘ ALLERR DMB- i *k AND4BI AND4BI AND4BI AND4BI |
e NoTaulALLDMDERR: | o Page 21 3 more words to FIFO after FF is set; use PAF to stoy
e WNREN'S the current OE'd memory RST FDPE
Page 19 DODATA 2.1-logic-step delay =
- " . woie, WDODATA L, REN RENOE-i |, ™ | RENOE®
Check consistency of the four "Special Word" bits: _viropone |, o———m FDCE — =
LoUTls ANYORALL PAFCNT1023 DOFW+1 LGOODLWO COLDDAT FDONE-1 R o FDONE | mCLK L
B g
ot O ANy—SP3 ANy 3T RST LPAFL gy NOT NO DATA LGOODLW1 LW IN FDONECE | vee FDC
OUTIS ol ALL— PODALA @LEXTFIFO PAF T FDONE Ry " RSB END_TIME+2 FIFODONE LFIFODONEg
D
OUT33 B2 NOTALIL—SP3 E.R OR3BI ) LR FDONE CLR Q
= B3 2-logic-step delay VARELR RSt a LFIFO_EMPTY, Lk
synched w/GoodDat MAXDELAV-TINS — B D LKL e
SPWD_MAJOR_ERROR PR Sc%%?:i?%%?%{é oo 20117 ST
= ® . n " " 7
Loums | ANYORALL b [ h ~vusedto go to XmitMultiFrr A FIFO ends at 1st false "LFIFO _EMPTY" after "LGoodLW.
1) CLK .. . ..
e B "FDONE" indicates "LGoodLW" was received: waiting for the final NotEmpty word from FIFO
ouT14 — RST
7] [ .
gour2 | o Notau—SPEa eose > Switch FIFOs after next good word!
- RST_LPAF1 .
. - e > "RENOE-0" holds REN enabled until "FDONE" goes false
EXT FIFO PAF > LEXTFIFO PAF . . .
> @ [NANDELAYVD 3RS FDCE e > FIFODONE means the LastWord/LREN is on OUT[35:0], NextFiber is set
LEXTFIFO PAF 2
~Nvorar] ™® ce DMBERR LSCA OVFL
CLK D Qf——=A UVIL
mlouris | - B E cE B
» LOUT31 B 7 = CLK ¢
OUTI13 ALL— CLR
oUT31 52 NoraLi—SPLERfy Page 18 gRST BOE——7 synched w/GoodDat FD4CEsynched w/GoodDat+1
= B3 20RMOREP d b f F d ! VB[15:12] LVB[15:12]
Lours |- Voted bits are not for FirstWord use!
mlours | FirstWord only "looks" at 2 DMB words SORMORED SORMORED
ANYORALL %Bz JORMORI VBIT15 LOUTIS |0 LOUTI3
LOUTI2 g U3 as . LOUT33 LOUT31
Loutso__ |0 ANY— m EVEN OUT |\ \oeom 2-logic-step delay OUTIS P! OUTI13
OUTI2 ot ALL— OUT33 B2 20RMORE VB15 OUT31 20RMORE
| Ie— -7 SPO_ERI ORCOM GOLDDAT B3 B3
OUT30 NOTALL EVEN GOLD . EVEN GOLD . LVB15
= B3 synched w/GoodD EVEN OUT ANDCOM B EPED O ANDCOM
— [ 20RMOREP e ORCOM ORCOM
GND
T ra—_ L
.7 _ _
ZT,SES NOTJT SP2 ERR - @D [20RMOREP @D [2ORMOREP
.‘} B e 2orvorit SPWD_MAJOR ERRORg LoUT14 LOUTI2
FILL VBIS B3 i
B0 CHECK ENB ERR Louts2 |, LOUT30
AND3BI :E@‘j‘ANDCOM 2-logic-step delay outi4 |, VB14 OuT12
AND2BI FORCOM OUT32 - 20RMORE OUT30 - 20RMORE o del
_ SPO_ERR m EVENGOLD L\ \peom mEVEN GOLD |\ oo 2-logic-step delay
aND SP1_ERR EVEN OUT ORCOM ORCOM
SPWDERR SPWD ERB
iii iii mFLL o ERR = =
AND3BI GND GND
OR4
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A B C D
FD

8CODE2 _ XMIT_ERR_UPDATE[3:0]

- SCODEI \ N INVALID START CODE .M D Q LGOLDDAT {>O LGOLDDM
NV
BCODEQ FDCE - FD4CE  synched w/GoodDat+2
DOFW+1 BAD FW ¢ LFILL synched w/GoodDat+ XMIT_ERR|3:0]
D o2 | DMB XMIT ERR .
mLREN TRUE "\ _CHECK FW_| m LYSPWD ERR CIK CE LLREN[3:0]
mOEFOK mCLK | orz BT
M RST BOE - RST_EOE
MAFirstWord bitl5 Low or A,B,C,D,E,F code™" LLREN[3:0] PREV ERR[3:0 PREV DMB XMIT ERR
XMIT ERRORS[3:0 FD4CE - D ™\ REPEAT XMIT ER
= ER XMIT ERR FB[3:0] XMIT ERRORS[3:0] pyvems oy DMB XMIT ERR &

AND2
ENDOFEVENT

B
.CLK ¢

RST
MANPermanent accumulation of DMB-Xmit errors™ ™

XMIT_ERR[3:0]

MAAWatch for repeat XMIT errors on same DMBAMA

XMIT ERRORS[3:0] PREV XMIT(3:0] FD4CE

= REPEAT XMIT_ERR

MXMIT ERR[3:0]

D XMIT_MULTI ER];

MXMIT _ERRJ[3:0]

CLK h OR4_BUS
FDCE FDRE FDC
LCTDATA EXISTS EVENT HAD DAT. END TIMEO LEND TIME LEND TIMEOUT
m LCIDATA EXISTS) | EVENT HAD DATAg .—t |- LEND TIMEOUT o
END_TIMEOUT ENDTIME BUS START D [? ¢ D, ¢ ’ ¢
RECENTDATA .ﬁ CE CIK CE CLK
AND2 ¢ CLR ¢ R ¢ CLR
EEEDCE;I%]JEDC:;T ENDTIME WAT m RST BOE ENDTIME RST ENDTIME RST
AND2BI1 FDCE
FIFO Done Timeout: count to 10752, 132 usec=10625 is the worst case possible per FIFO? START_TIMEOU TIME OUT TIMEOUT ERR
END TIMEOUT D Q————— 1
: cBl6cE Set to 18945 (~236 usec) for now ! W
12.5ns clock period here TIMEOUT[15:0] o2 T
LEXT FIFO PAF, ] Qso) TIMEOUT9 FDCE B—c
DODATA TIMECNT EN_| o, CEO TIMEOUTI 1 - RST :
AND2 B e TC TIMEOUTI14 ENDTIME |, o END_TIMEOUT s%nched w/GoodDat+1
LNEXT FIBER CLR TIMEOUTO mLEND TIME [~ TEND TIME |, FDC
ENDIRME RS NV ' SPWD ER{ SPWD_ERROR
AND4 .% ¢ CLR . . !
OR2 VSPWD ERR
ENDTIME RST CE B
FDC Fl’C—l gCOLDDAT m CLK c
CLR
aEND_TIMEOUT [ | o] END_TIME+1 [/ o END_TIME+2 pSPEANY RST BOE
AND3 FDC synched w/GoodDat+1
mCLK | mCLK | ) ol LVSPWD ERR g
CLR CLR
RST gRST — 71—
.—‘ CLK ¢ CLR
@ RST :
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A B C D
Status Monitor
Pick 8 Status signals, include in DAQ HDR/TR removed from Hdr/Tr-—Bglsca oviy By iia mmeor o e
—create logic for OEHDR/TR and their format ~-DDUctrl detects easily... "By ) OO
. . SCA OVFL "RxError" oo
Also set 4 FMM bits for each input channel
. o ) In Hdr/Tr, removed from data-—JL wuir Lia sre SYNCERROR
#Bits usable at EO (for Used Memories in event? 22 bits) ~DDUctr] can detect.. It guini ) - SYNCERROR g
. .01 BUF12 . _ or2
120 HDROTR[11:0] il i SyncErr AND ~MemErr == MultL1Err b gmuovr e
126 HDROTR[29:18] EVT CNT[23:12]BUFI2ZHDROTR[29:18] o h g HSTUCK. DATA CRITICALERRO
— prm— synched to LLLLREN/OE_TR1, inc CritDataErh g XMIT MULTI ERR
HDRITRB:O] :DMBDAVI BUF HDR]TRI: h E— OR4 "Hard EI'I'OI'”
4b FPGA ID _~BUF !
DMBDAV HDR_TR[35:0]
FDCE
STUCK DATA b Q HSTUCK DATA -
DMBDAV3 SQP4B1 [ CE
DMB Count W‘ Lk ¢
3b HDRITR[6:4] DMBCNT(2:0] “BUF3 HDRITR[6:4] ST — T
HDRITR[7] gLlA_ERROR HDRITR7 g B
KILL FO BUF HDRITRS
HDRITR[11:8] Wi oz CBACLED
1=alive, O=killed poa i - Mo 128 DN |y, | DMBLEFTO g
. 10BUS[11:0] DMBCNTI o1 o1 | DMBLEFTI o
5b K|”ed Channe|S HBUS11:0] DMBCNT2 - 2 | _DMBLEFT2_ o
FDC = SEL HDRTR CTRL D3 Q3 —
KIL{, F3  SOP4BI HDRITRI mRONE DATAL | | o DONE DATA+2 o ¢ }7”‘ 2‘ i
:@JA ID ) o g START D~ g OE HDR
.LFOKO A8 HDRITRI% .% ¢ .M CE CEO ——
HDRITR[21:18 BUF or MUX2_128 CLK | . -
4b ' [ ] mLFOK! HDRITR 14 mRST osusin) B e
Live Channels HDR_TR[29:18 aRST_EOE
DONE DATA+2 ENDING SEL 11BUS[11:0] Q[I1:0 — AAA AN
END TIME+2 OF HOR SEL HDRTR| count DMBs left for readout
o ZDOFW+3 & b
ok s Sy 4BITCHDR TR([33:30
:FPGA D ; HHIDRITR? by .
TiMeouT ERR P HDRITR22 et C-C0de-Stat"
. =
HDRI1TR[29:22] HSTUCK DATA  K8r  HDRITR23 11; hdrltr[29 22] END_TIMEOUT
8b :XMIT MULTI ERR _8F  HDRITR24 Wp . ’ FDC Dopwa ANt O HDR TR FDC o
@ FIBER ERR 5r  HDRITR25 f§p Bl'lng mRONE DATA EN HDRTR o[ OEHDR TR g
MEM ERR &r HDRITR26 JIp Th mPONE DATA | | o|__ DONE DATA+I
ISIN(ﬁEERROR sor HDRITR27 iR cse DOFW3 L T
SYNCERROR 5r_HDRITR2S f§p Out e T kST
"Hard Error"----->> CRITICALERROR [&r HDRITR29 fp RST oxe
= [ R —
BUF
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B

L1A# Mismatch pr———— Multi-L 1 A# Mismatch

synched w/GoodDat+1
FDC LIAMISMATCH+1 LIERR LD DE3-
/| 2GOOD LIA '@D‘ LI1ERRORS[3:0] LD MLIERR[3:0 ML1ERR[3:0]
= g ° m CLK | a0z SEL_L1ERR[3:0]
8-bit AND2 CLR 2L1ERR LD o
40R2
.% R, 4AND2 LIAMISMATCH+1 .CLL c
m RST GOOD_LIA+I
STUCK ERR UPDJ[3:0] MULT LIA ERR gy AN
8-bit MLIERR(3:0] } > MULT LIA ERRg
I
STUCK DATA @
StuckData®_
uckData*"_
.RDYO RDY FO u .NRDY() NRDY F().
X mRoY! BUF RpY FI - g RDY! BUF NRDY Flog
FPGA_ID BUF FPGA_ID BUF
RDY3 SOP4B1 NRDY3 SOP4B1
W‘ W. LIE_ERR_UPD[3:0]
AND2BI1 AND2BI .
8-bit STARTIME ERR UPD[3:0] 8-bit

Q

. 2| STATUS6 P LOSTINEVT
Timeouts ‘ i gCLK

LostInEvt =, [«

START TIMEOUl[zC )
CLK
Start™
RST

8-bit

% i STATUS7 {> LOSTINDATA
BUF
= CLK

LostInData =, © «

8-bit

.ENDTIME WAIT LLREN[3:0]

. CLK | .
End w/wait .

FDC
DMBERR .
ENDBUSY ERR_UPD[3:0] R Q DMB ERRuPD-0)
8-bit e LDMB_ERR[3:0]
RST W
ENDTIME BUSY . - 8-bit LDMEE:ESE ce LLREN[3:0]
e DMB E :
B CLR
End w/data® IT
THE OHIO STATE UNIVERSITY [rE Read Control YRG! 2D [ D785D
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BOEl type LIA Number ID FOV K-Status

H1: 0x/5T/NN.NNNN/XXX/LII/VK

bit ~unique constan DMBHull(15)

H2: 0x/800070001/8000/HHHH

LiveDMB( DAV(15) BOEstat _DMBent

H3: 0x/LLLL/0000/ZZ27/GGMY

64-bit unique constant

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

U EOE Status DMBwarn(15)

T-1: 0x/SSSS SSSS/QOQQ/PPPP

CRCword EOEstat K-Status

TR: 0x/A/2WW. WWWW/RRRR/UUMK

SR4CLE

NEXT FIBER+2

2 o1 o1 | NEXT_FIBER+3
?‘ o 2 | NEXT_FIBER+4
2 NEXT FIBER+5
&I——ns Q3 NEXT FIBER+[5:2]

B

8 CE
> ~

™ CLK c
CLR
.RST DONE

[TITLE BY [PARENT PAGE PROJECT
THE OHIO STATE UNIVERSITY Read Control
JRG 2,2D D785D

PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic PATE FILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 11-27-2006 9:41 RD CTRL = 7 16F




A [ FDC B C D FD
LGOODLW0 FDC
W b o| LLGOODLW o ppc g MOREDATA 5 ol LMOREDATA g FDACE ml!A ERROR o|L1A ERRg
TR FLAG LTR FLAS'h
OR2 . .
m CLK . B0 Q CLK . DMBDAV/[3:0] LDMBDAV[3:0] mCLK |
RST T CLK ar
el mes -
FD R RST
 REN_TOGGLE [ o| LREN TOGGLE o FD gRST FD4CE
g MIT MULTI ERR| | o [LXMIT MULTI ERpy
mCLK L
CLK
.7
FD ¢ FD
FD SPWD_ERR LSPWD ERROR
NEXT FIBE LNEXT FIBERg P WD ERROR o | -LSPWD ERROR g
= o e mCRITICAL DATA ERR o LCRITICAL DATA ERgy
mC LK | ik SR16CE [FHS. S
e aCOLDDAT [ ) D
FD FDC RECENTDAT[]SZO] RECENTDATA
Qus0l ) & GOOD FW LGOOD FW ILLGOOD F
SP3 ANY LSP3 ANY mCo0Db W |, 0 b o LLGOOD Fyg
AN AL g .
° e LREN TRUE | o | LLREN TRUE g }W cE ORIG
ax | " " e FDCE FDCE uCLK b wCLK L
= mCLK ¢ RST mDATA RDY | | o|_BYPASS T SH |, o[ LIA BYPASS o - -
SR4CE LT I — LIELF&I(()E ~ cLka0 | GOODFILL LFILL LLFILL g
aBUSY | o0 | _BUSY+1 g .MT\ e T - R o N o
BUSY+2 RST BYPASS RST I RST EOE
R ] ] [ [ RS
g . o2 | BUSY+3 {>O BUSY+3 g .MOL/ ED K e mCE e
" LKA 3 o . N L1A MT LIA MT+1
Event START timeout 3.2usec: 128=1000/0000=0x80. ~ mtam |, | L FDCE
.—‘ . . . .7
Calibration START timeout 6.4usec: 256=0x0100. gexao | ml!A FAKE STUCK BUFF [ .| STUCK_DAT
25ns clock period here CBI6CE , mBUSY US|, ¢
OR2BI1 ST7CNT[ 15 'O] START CLK40
LIA MT - 70 ———pc
L1A FAKE I—W\ STARTTIME CE o ANDSB3 — CLR
:NOT RDY SURE KDY BUSY CLK40 L
L ST cNT8 ~_START TIMEOUT.
A2 STARTTIME RST BUF CCSCE
set AF at Full-512 = 7680 events: _ e
FDC FDC OR4B1 FDC Pa (5] 22 INLICNT[12:9] L1A AF .L CE CEO ——
BYPASS PUSH USE LIA LIA PUSH LIA+] NEW LIA CCI13CED G S8 S e |—RH {>O RH g
L1A D Q [ MAXDELAY=T0Ns | P Q D o1 INLICNT[12:0] AND4_BUS AND4B3 ©aRr INV
- o BTSN : aiST
mCLK40 & 1810 S 180 S N INLICNTI1
NEW _LIA CLR CLR CLR INLICNT[10:1 INLICNT X NEAR MT
RST LIACLR mhlACER ] [ — LIA POP NEW LIA RST FDP RST FDP
1A POP . W—————— DOWN LIA F oo INLICNTO [ ] [ ]
oR2 :@} > COUNT LIA EN | ol LIA CEO 5 pres pe DO RS
e G- re | LIA Ty anp2 Si——1p» Q D o DORSy
XOR2
NO LIVE FIBERS CLR
[
00 kST ) DQgFREEZE ] set FULL at 8192 events aCLK40| aCLK40 |
FDPE
LIA POP OR2 FDCE
DOWN_CNT PRE LIA MT
b o LA MTg LIA F LIA FF
AND2BI L1IAMT EN cE .—t D Q ‘Ih
CE
NEAR MT [ Lo10 S mCLK L
OR2 CLR
SPS BXN cycle from 0 to 923: CLR after 923=0x39B. R —
[TITLE BY [PARENT PAGE PROJECT
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[ D

[ C
Z 7 WRNEXT_Fx: Fiber is writing to next memory REN_Fx used to POP Fiber memory record
WRNEXT F[3:0] gMIINO FDCE ~“FDC
WRNEXT FOﬂ GO FO

POP_F0 REN_FO RENI_FO RENFO
SR4CLE . ) Q D Q .
Page 25 ° -w g RENOEF FO | LFOKO STAKLED
M32E5BUS &1 st e ik cik oran! e
9 GO_Fo AND4B2 B—pc B—pc
RST EMPTY MJ[31:0] D[31:0] 1%} DO Q0 - CLR CLR
: " N 2.4-logic-step delay RST RST
. 01 34 X g MTINI
FRMEM[4:0] FOMEM([4:0] s4:0] Fiber memory Status % o o H\VRNEXT N FDCE FDC o
mRENLFO [ :é"\ D3 o GO_F[3:0] \ POP Fl b o RENEL |, o |RENIF1 RENFI
B . REN F1 START F1
mCK Lo Fiber memory to READ .mo g RENOEF FL| LFOKI =
M32E5BUS .—”:NDM LK e m LK o OR2BI )
RST EMPTY M[31:0] D[31:0] ‘ CLR CLR
RST RST
FRMEM[4:0] FIMEM[4:0] s[4:0] N2 FDCE FDC
WRNEXT F2 GO F2
.RENl Fl| LFOK1 o \ POP F2 b Q| -RENF2_ | Q | RENLF2 START £ RENF2
oLk c -—RE\I ;Z m RENOEF F2 | LFOK2 e
M32ES5BUS -'—?Nmm O b LK OR2BI
RST EMPTY M[31:0] D[31:0 CLR CLR
____ P RST RST
FRMEM4:0] FIMEM[4:0] s(30] m RENFHL oo RENFYL ) o STARTUP g [CRULILERS FDCE FDC
INV GO F3 WRNEXT F3 GO F3
mRENLE2 | LFOK2 E T CE e e \ POP F3 b Q[ RENE | Q| RENLF3 o RENF3
CLK . = B———pc L e RENOEF F3 | . LFOK3 :
| a— RENI F3 = CE ND2
M32E5BUS FD4CE g cLk cLK ows _ FDCE
: OEFIFO[3:0] AND4B2 B—pc B—pc
RST FDS5PE EMPTY_M[31:0] D[31:0] . . RENOEF F[3:0] et CLR et CLR .START B3 | o INRDY
v [ L — [ — ; .
FRMEM4:0] F3MEM[4:0] s[4:0] g }7 = REN_FO POP FO meoB
CLK| . . CLK | .
wRENLF3 | O3 B Enables POP of Fiber memory record B
[“ESE S 1.4-logic-step delay RST if needed, synched to LREN AR POP_F{3:0] RST
2.1-logic-step delay for OEFIFOx IN_RDY=NOT_STARTUP
FD4CE - -
SCODED FDC Page 35 2.1-logic-step delay for NEXT FIBER
Do Q NOT NO DATA LNOT NO DAT D5 32 FD32CE —
: b o [LNOT NO DAT/Ag
8CODEI . MUX4 5B
o Al p— also NotFill OF_M[31:0]
D2 @ 8CODE2 u OR2 CLK OBUSL0] Q[4:0) ,
o ol B s OE's the correct memory for READ
. RST - synched to FOE_REN
) 12BUS[4:0] OR2 —
c . 3BUS[4:0] 3.2-1ogi RST FIFO_RDY
CLR WLNXT FIFO o 2-logic-ste dela
S RST . CTRLO & p Y 3.1-step delay for LD_OE_M Pace 17
IN33 SOP4 T | g DATA RDY
MACode Word, but not 8 or CM . DATA_READY
IN32 o 2.1-logic-step delay NOT RDY g
LFCTRL1 SOP4B1 g NOT—READ\
NI s s MINEO ONE_RDY
IN14 LNXT FIFO. MTIN[SO] ONE?RD\W.
L RENI_FO :
- WFCTRLI L] FDC = IN_RDY IN_RDY RDY[3:0 .
NXT_FIFO LNXT_FIFO NOTRDY[3:0 NRDY[3:0
SOP4BI LFOK[30 LFOK]J3:0 TIG
. .. CB2RE FD4CE CLK FOK(3:0] : .
Implement look-ahead logic: ast bonE % L . W— FIBEROK(3:0] MT[3:0]— m——
. Q0 DO Q=M RST LNXTFIFO —ali —1-1 KILL F[3:0 :
(hke OEFIFO+1) Ql FCTRLL DI Q1 [ LECTRLI gy :@—‘ l—ahve, 0=killed d— LOADKILLF[3:0] FERR([3:0 LERRIO
g NEXT FIBER| N I, @l OR2BI wSTART TIMEOUT 1\ o7 TiMEOUT
START D e S — D @
LOOKAHEAD RS .NEXT FIBER | ¢ .WEND TIMEOUT END RST END RST n
SKIP ST, B e RST - . LRST COMPLETE
or2 CLR ALF OKJ3:0 FIBER_ACTIVE NO_LIVE FIBERS TRST RST_COMPLETE= > ———~="—1
L2 RST {%vo u B—— K FIBER_CHANGETIEER ERR o
ROk [TITLE OR4BUS BY IPARENT PAGE PROJECT
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C | D

FDC FDC FDC FDCE
Access FIBEROK from JTAG as a fiber check.
ONE__, o — RS, o RS o e o FELCOMELE g ---> RESET required after fiber status change for now...
CK | CLk | ax | . ax | Change in FIBEROK is BAD! Set error code.
B——)c B—)cC B—)c B——)c b .
' w ENDRST enDRST % et ...notify FMM and maybe set STATUS bit, but
RST s s e ...data 1s OK until FIFO read time-out occurs.
...but how to know WHEN the bad-data comes out?

OR2
FIBEROK][3:0] ---> timeout will probably occur for that event

LIVE_FIBER[3:0]

LOADKILLF[3:0]

©
9]
>

MTO

MT1 LFOKO Cfm FDCE
LFOK[3:0] : LFOK1 v e M2 N zZl ) ALL RD\v{-l b | ALL RDY g
X MI3 N LFOK2 o Y RDY - b
3 NAND2 - CLK .
LFOK3 NAND: . - .
NAND2
= RST
LFOK][3:0]
FD4CE

FDC FDC INV4 MT[3:0]
.END TIMEOUT o LEND TIMEOUT. .START TIMEOUT o 0 LSTART TIMEO[ﬂ
mCLK Lo " S8 S . LFOK][3:0]
kST kST MT[3:0] NOTRDY/[3:0]
FDCE

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

> ONE _RDY-1 D Q ONE RD‘

[ IN_RDY
OR4_BUS CE

ONE RDY
CONS RDY
ALL RDY
XNOR2
LSTART TIMEOU
ONE RDY DATA_READgH
D RDY
ALL RDY
OR2

AND2
ONE RDY
NOT READY,
ALL RDY

PROJECT D7l8§D
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FOK3
FCHK3
LFOK3
XOR2
FOK2
: LFOK2 ]

OR2

FCHK2

FOK1
FCHK1
LFOK1

XOR2

FOKO
: LFOKO ]

XOR2

FCHKO

FCHK3

FCHKO

FDCE
FIBER CHG PR
m CLK c
OR4 RST CLR

FIBER_CHANGE

FERR_FB[3:0]

RST FC
RST COMPLETE

OR2B1

FDA4CE

FERR[3:0]
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[TITLE

DDU Input Controller Logic
CMS CSC Electronics

Inputs from DMB FIFOs to DDU Control

"IRG

PARENT PAGE 1 6H

PROJECT

D785D

DATE

1-27-2005_9:59

FILE

FIFO_RDY

PAGE
.2

17A




ORCOM
|

INTO

ANDCOM
|

AND3

INT1

INT2

20RMORE -

INT3

INT4

INTS

AND3
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} > NOTALL n
L ALL

L XOR2

THE OHIO STATE UNIVERSITY
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FOE_REN[3:0]
EE——
DMBDAV[3:0 .
_[ ] A[3:0]

O =NEXT FIBER

RLOC=X0Y2

REN TOGGL! »
™ GLEg g

m FIFO Riy

X =~WAIT

g DODATS
g FIFODONEg

AND2BI1

RLOC=X0Y1

RLOC=X0Y1

& XLINX  ra

Title: FASTI2B1
vce (Comments: Custom Fast, Complex Logic for DDU, use 4 MUXCY as OR, 2 as AND
similar to: OR of 4 AND2 .AND. AND2B1 .AND. AND2
Date: 15th October 2003 [Ver: 1
[Sheet Size: B [Rev: A
3 2 | Page 20




DoData
FIFOdone
DoFW+1
NotNoData

LREN

o

RLOC=X0Y0
1

(C1
SOP4B2B
(C1
GND
LO
A[310] _ }(LRCU_ RLOC=X0Y0
— DO >0 10 s
7 0 1
INV
OR4_BUS DI ct
Ico
EN
L
GND

EXLINX o

Title: FAST8B2EN
Comments: Custom Fast, Complex Logic for DDU, use 2 MUXCY as AND
similar to: OR4 AND SOP4B2b
Date: 14th September 2004 [Ver: 1
[Sheet Size: B Rev: A
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DOWN = Decrement 1
Assume that CE includes DOWN-+UP
aa
FMAP
I FMAP
- ! ] FDCE
EMAP .
I FMAP
— oo —
i ! e ' [ FDCE
EMAP
I FMAP o
P e .| o
e — 105
o ! B ] FDCE
EMAP
I FMAP : FMAP
1 ] ‘ N I AP
—. P A - T - e " .
EMAP ‘
I FMAP ] FMAP
Dowy - o—<—m | o —ﬁ) RLOC-X0V14 —
o, — — FMAP
e [— b T = - won 0 N
EMAP e : ftm
. EMAP e
— —u —— FMAP
DOWN_ ofb— m L, R oy
s, —» i w Vo) — FMAP
e i FDCE T e — e _
-y T = ettt | | T ) e Qo oy N | —
LOC=X0Y1 = 4 com 1
FMAP e : bom
I FMAP e
o
- 7" .77 4 FMAP
p— R [ N ') ]
s . FDCE T ou FDCE P f— FMAP
o p— o o = [T —
e e e ’ -
= '
T wocwm — — FMAP
. o FDCE 1
FMAP LE T 1o B N o |, e FMAP
| » [erT— .
D 1 n
| ) ax . . o —a

Page 22




4 ‘ 3 ‘ 2 1
the D byte goes out last (on C rising edge) Page 24 17:0
the F byte goes out first (on C falling edge) ’ PIEBRAEE o130, ol ]

OFDDR4CE
Q[7:4]

OFDDR4CE
Q[11:8]

CLR

OFDDR4CE

Q[15:12]

DO
D1
1=
:\)) ‘ CE
T—Do ¢ ber
. INV CLR Title: VIRTEX Family OFDDR36 Macro
™ CLR T
Comments:  36-Bit Output DDR Flip-Flop w/Asynchronous Clear
[Date: 16th December 2003 [Ver:
drawn by KS
Copyright (c) 1993, Xilinx Inc. [Sheet Size: B Rev




’ ‘ ’ 2 ‘ 1

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

2, OFDDRCPE_33

DO FO DO PRE Q QO
D1
CE
Dco
PC1
CLR
7
2, OFDDRCPE_33
Dl DO PE Q Q 1
Fl
D1
CE
Pco
! CLR

2, OFDDRCPE 33

DZ F2 DO PRE Q Q2
D1
CE
“0
o1
CLR

g, OFDDRCPE 33
D3 PRE Q3

F3 > ¢

D1

CE

& XILINX

Title: VIRTEX Family OFDDR4 Macro

JRG

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

Comments:

[Date: 16th December 2003 [Ver: 1
drawn by KS

Copyright (c) 1993, Xilinx Inc.

[Sheet Size: B Rev: A
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D[31:16]
D[15:0] M2 1E
MUXF5 L
10
LO
1
s M03
MUXF6_D
Mo3 10
Lo
MUXF5 L M > ’
- s Mo7
10 o
1
s M47
< MUXF7 D MUXF8 D
MO7 10
MOF_10
MSF 1
7, MIOF 11
MUXF5 L A wolcr
10 o
1
F s MsB
MUXF6_D
IM8B 10
LO
MUXFS5 L MCF 1 <
- F s MSF
10 o
— Implements as a DPRAM (8 slices)
q
& XILINX  me
Title: VIRTEX Family Fast M32ESbus Macro
Comments: 32-t0-1 bussed Multiplexer with Enable
. [ | £ Date: 29th September 2003 Ver: 1
2?.:;‘:.3‘% 1993, Xilinx Inc. [Sheet Size: B Rev: A




D[31:16]
D16
D17
MUXF5 L
M101 10
LO
M271E Mi23 1
DI§ DO
o s M103
D19 DI
MUXF6_D
M103
D20
ot MUXF5 L M«
10
Lo
M2 1E Mi67 1
D22 F s M147 MUXF7_D
D23
24 MUXF5 L
D25
10
Lo
1
F s MISB
D26 MUXF6_D
D27 -
Mi18B 10
LO
o
MUXFS5 L MICF 1
- F s MISF
10
LO
1
s MICF
E XILINX e
Title: VIRTEX Family Fast M32ESbus Macro
Comments: 32-t0-1 bussed Multiplexer with Enable
. ks [ | £ Date: 29th September 2003 Ver: 1
rawn by
Copyright (c) 1993, Xilinx Inc. [Sheet Size: B Rev: A
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A B | C D

JTAG Instruction Decode C“‘ff;‘éé% 0 CHECR16 - €
-O- Cod F t'- T OpN ] F4 DVCENB 5 bveens CLK '
pCode Nung) ion t[ p %I%COP w DRCK2 | o TDO LOSTAT o mPRCKZ i ol Do HISTAT, W cik  Page 27
o Operation [ ] STATUS[15:0] “"lowstat” “statuspiiie “histat” mPRCEKL [ sHek
1 FPGA Reset [toggle] mSTATUS[IS:O] TSTATUS[IS:O] oo
2 RdCtrl0 Current DDU L1A Number (24-bit scaler) o o mSELL e RAW
: : B —SEL2 B ——SEL2
3 Check status (capture and shlft) [32 bits] RST | RST | UPDATE | jppATE
Old 4 Check status, low-word [16 bits] wSHFT | et mSHFT gy SHIFT
Code 5 Check status, high-word [16 bits] WS“IFT
7 6a || Check FiberOK status (Check FOK) [8 bits] AT NON TDO_LOSTAT (IR
6 6b || Check FiberErr status (Check Ferr) [8 bits] STATUS[310] g F3 F3 - ! DO HISTAT )—1DO HLSTAT
= [ L
. . 2 Page 32 m!DO STATUS A/ TDO LINUM
11  7a || L1A Mismatch [8-bits] Zi— P T —
26 7b || Stuck Buffer Errors [8-bits] m DRCKEDRCLK g TDO STATUR, g0 FnekOK W 7
25 Sa FIFO Em t S i STATUS[31:0] . “infpgastat” TDO MT
pty Status [10-bits] STATUS[31:0] D0 DMBWRN TDO FREG
20  8b || Almost Full FIFOs [6-bits] .% DI o TapmTDO_FFUL TD%%
; SEL2 m!DO FMEM MIN |
219 || Full FIFOs [12-bits] st | W o G KRG BSCAN_VIRTEX
13 10a|| Timeout: start [8'b1t5] @ SHIFT | sprpr DO_FDIAG-B TDO_TIME-END_ERR uepate [ UPDATE g
17  10b|| RX Errors [8-bits] 00 FSiEM A TDO TIME-ST ERR ser | SHIFT o
. . _ . hi CB4CE TDO FMEMAVAIL RESET ——
14 1la T%meout. end wait [8 b1t§] p—— T
15 11b|| Timeout: end-active [8-bits] . ommh CLR RST DO LIDERR )| SELL
12 128. Data Xmit EI‘I‘OI‘S [S-bitS] ; }W CcE co———— M TDO L1AERR DRCKI DCK1 {> DRCKI1 -
16 12bl{| DMB Errors [8-bltS] RRR Coar .TDO STATA® .TDO C-CODE TDOI SEL2 %ﬁ;ﬁ DRCK2
13 || Fiber 1 & 0 Write Memory [10-bits] ] liﬁg ziﬁg DU ITAT oz pRee Do u
14 || Fiber 3 & 2 Write Memory [10-bits] Makes RS:II" last for 16 cyc;les gfter RRR is gone: fFpC l—'URJ ori6 T
15 || Fiber 5 & 4 Write Memory [10-bits] B oNCRSTS M en ) AR, o/ RST g " -
16 || Fiber 7 & 6 Write Memory [10-bits] wEL . TAGRST L F2overn U
17 || FIFO Mem Available 1 & 0 [10-bits] R it erRORs(50) e
18 || FIFO Mem Min Available 1 & 0 [10-bits] ] DMB_ERR[7:0]BUF8 i ereors . STATUS[15:0]
19 *19a|| Lost In Data [8-bits] Fiber inputs are frozen until ~9BX after Reset goes away - . - ezl BTIDI fpy;
) SEL2
18 *19b|| Lost In Event [8-bits] CHECK_24 XMIT_ERRORS[7:0] ST | IS:;?
20 || C-Code Status [16-bits] R o 1 28€ 31 FDRE m ST Gy
21 || DMB Warn/Full Status [16-bits] m DRCK2 |0 5 TDO_LINUM RRR N o/ RST_HOLD
22 22 || Status Register A [16-bits] EVT CNT[23:0] *rdscaler” E ce
. . I S TATUS[23:0] CHECK 24 CLK . CHECK 16
23 23 || Status Register B [16-bits] BTDL | Pa:g 031 L I S -
24 24 || Status Register C [16-bits] mSEL2 s w2 bvcens pCLR RST — m bvcens
25 || Diagnostic Trap [192-bits] .75{51; RST m DRCK2 e e Tgo—h}fg fég‘;‘fe . OIwDRCLK ool TDOFIBEROK
26 || RACtrl1 Current DDU L1A Number (24-bit scaler) ST sipT E——5TATUS[23:0] FERR0:0] BUFS | (04115 gt TATUS(15:0] CheckFiber
*28 || # Mem assigned to Fibers 2-0 [16-bits] ol _H'Djmw ol
. . . . B SEL2 B SEL2
*30 || Fiber 3-0 Mem Diagnostic [InRDO, 4 * 8-bits] aBRS8T Lor aBRST Lor
*31 || Fiber 7-4 Mem Diagnostic [InRD1, 4 * 8-bits] ST gy ST gy
THE OHIO STATE UNIVERSITY [TITLE JTAG Status MOnltOr Signals BY JRGT‘ARENT PAGE 2A PROJECT D785
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A [ B [ C D

CHECK_16 CHECK 16
FD12CE Page 30 -
. F20 .
FFULL[11:0] LEFULLLLTO) DRCK2 |V CENB FI0O__nyeens
g B——DRCLK TDQM%,, mDRCK2 | ok pO[DO_TIME-ST ERg
12082 > CCOPESTATIS O s CcodesSta BUFS STARTIME_ERR[15:0 "RxErr”
T — [15:0] LRXERR[7:0] STARTIME_ERR[15:8] STATUS|[15:0]
u BIDL i, BIDI |
I%SELZ STARTIME ERR[7:0] -%sm
RST -
LFAF[5:0] ST ey SHIFT RoT
FAF[5:0] , ; W LSHET
60R2 § }7 g
CLK | CHECK_16
AF FIFO Lo h
DMBWARN][7:0 DMBWRN[7-0] FILvepnn
g mPREK2 pheerk OTRO_TIME-END_ERR
$or - UFS ENDWAIT_ERR[15:0] "Timeout”
RXERR[7:0] LRXERR([7:0] DMB ‘N/ a ENDBUSY ERR[7:0BUF8 expwarr Erryis:s) STATUS[15:0]
: m @Bl Lo
ENDWAIT ERR[7:0] I%SELZ
CHECK_16 RST
F21 .wLSHFT
IDVCENB
mPRCK2 ek 150, TRO_DMBWRN
DMBWRN[15:0] "DMBwarn®
DMBWRN[70] STATUS[15:0]
LSTATB[15:0 TDI
SEL2
160R2 DMBFULL[7:0]BUF8 DMBWRN[15:8] RST
StatB
CHECK_16
- ] CHECK 12 CHECK_16
, LSTATC[15:0 R P veENs Page 29
STATCI[15:0] NRD.YMDRCLK D ’TI?FF%Et . n F139RCK2 DVCENB £ "FIFOfull” .722;&(2 DVCENB
160R2 . BUF6 . . . StalUug=—"=<prcLK TDO FFUL B —"DRCLK TDO STAT@
StatC EERY ARDY ) J——TATUSL150] LFFULL(11:0] ™ ® LSTATC[15:0] PIStatc’
LEAFI5:0 ) DI — A TUS| 1 1:0] I T A TUS[15:0]
a [5:0] NRDY[9:0]1ff & SEL 15 BTDL | @Bl Lo
-WRST Iif{%% SEL2 Iif{%% SEL2
B LSHFT B———RST B> RST
mSHET § sppr mSHET ey
CHECK_16 I
CHECK_16
B bveens 1o CHECK_16 CHECK_16
mPRCK2 e TDO LIAERR DVCENB
L1_ERR[15:0] PRCLK TDO‘_”DMBsync m2REE2 ek Do TRO_LIDERR g 22 bveens 2 pveens
- . STATUS[15:0] LIDiERR[ISO] "LostErr .MDRCLK ™3 TDO STATﬁ .MDRCLK DO TDO STATE
STUCK ERR[7:0BUF8 1| krrpiss) - LIE ERR[7:0]BUF& b krrpiss) STATUS[15:0] STATA[15:0] ”StatA”™ LSTATB[15:0] "StatB’
= SEL2 B0l by I T A TUS 1 5:0] A T A TUS[15:0]
L1 _ERR[7:0] : RST ;‘;’f LID_ERR[7:0] I%SEM Bl mBRL iy
SHIFT | SHFT B—————RST I%SELZ I%SEM
= mSEET G sppr B RST B RST
(S mSHET § sppr mSHET ey
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BUF5 CHECK_10 CHECK_10
BUF5 CHECK 10 FW4MEM([4:0] FWCMEM([4:0] FMEMAVAIL[4:0]
e— —— Paée 28 FWSMEM([4:0] UFS FWCMEM[9:5] - DVCENB FMEMAVAIL[9: o [PVCENB
UF5 FI3 _ hveens - . y y m2REKZ ek TDO FWMEM @ - DRCK2 Ihp ek TDO, FMEMAVA&
FW IMEM([4:0] FWAMEM[9:5] DRCK?2 TDQ . TDO—; 0
B—"SDRCLK 1pd_TDO_FWMEM FWCMEM[9:0] *"WrMemActive” ) 0] MemAvail
. C STATUS[9:0] STATUS[9:0]
FWAMEM[9:0] WrMemActive BTDI BTDI
STATUS[9:0] B ——1DI B—— DI
FRELDIE .7358% SEL2 .7;%% SEL2
I%SELZ B> RsT B> RsT
B kst CRISLLANE P STy gy
wSHET ey
CHECK_10
FW6MEM[4:0] BUF5 FWDMEM[4:0] - . CHECK_10
BUF5 CHECK 10 FMEM_MIN[4:0]
FW2MEM[4:0] FWBMEM[4:0] - F16 FI8
UF5 IDVCENB DVCENB
Fl4 FW7MEM([4:0] FWDMEM[9:5] DRCK2 FMEM_MIN[9:5
UF5 DVCENB B2 DRCLK 4 TDO FWMEM g BUNTER) DRCK2 | TDO FMEM MI
FW3MEM[4:0] FWBMEM[9:5] DRCK2 DO~ o = PRCLK DO D0 FMEM MiNg
B——"=DRCLK g TDO FWMEM B il T ATUS[9:0] WrMemActive M | Min_Mem
FWBMEM[9:0] "WrMemActive” . [STATUS[9:0]
STATUS[9:0] BTDI BTDI
TDI B—— DI
BTDI SEL2
B———DI .WSEIJ I*SEL2 SEL2
I%SEM RST RST | o
= SHIFT
SHIFT | o = [LSHET COMPMC5 mSHET § sppr
B———LSHFT FMEMAVAIL[4:0]
Al40] FD5CE
GT |— FMEMAVAIL[4:0] FMEM_MIN[4:0]
L7 | _NEWOFMEM MIN DE4:0] Q[4:0]
FMEM_MIN[4:0] @M e
.CLK
OR2 ¢ CLR
COMPMCS 2, [E—
FMEMAVAIL[9:5]
Al4:0] FD5CE
GTi— FMEMAVAIL[9:5] FMEM_MIN[9:5]
L1 L NEWIFMEM_MIN IOl qrac0)
CHECK 16 CHECK 16 FMEM_MIN[9:5] @M -
_ _ mCLK Lo
F30 F30 . o cLr
B DVCENB B DVCENB g
B 2REKZ heerk o FDO A mDRCKZ hpopy 1p0-IDO_FDIAG-A °
” 3 3 ”
FA-DIAG[31:16] FA-DIAG[15:0] FlberDlagA CHECK_16 CHECK_16
T ATUS[15:0] —C T ATUS[15:0]
BTDL py; 'DI m Bl bycens w3l pbveens
= DRCK2 = DRCK2 ~
IS:{%% st lLst% her FB-DIAG[31 l(]DRCLK o202 FB-DIAG[15:0] i ™9 ’TFbe?;‘?)C}ggZ\”
- | 5[31:16 - gl 1o
.7SHIFT RST SHIFT RST G TATUS|[15:0] I TATUS|15:0]
B> |LSHFT B> SHFT
m B0l TDI
= SEL2 = SEL2
FADIAG[15:0] RST SEL2 RST SEL2
FODIAG[15:0] BUFS B———RST B———RST
. . SHIFT SHIFT
F4DIAG[7:0 FB-DIAG[7:0 B B
FODIAG[7:0] BUFgFA-DIAGU:O} ey ey [LSHFT [LSHFT
FIDIAGLIS0] FSDIAG[15:0]
] BUFS ) FSDIAG[7:0] BUF8 FB-DIAG[15:8]
FIDIAG[7:0] FA-DIAG[15:8] FB-DIAG[I5:0]
FIDIAGLIS0] FA-DIAG[15:0] F6DIAG[15:0] BUFS
= F6DIAG[7:0 FB-DIAG[23:16
F2DIAG[7:0] BUF8FA-DIA(}[23:16] e L :
FDIAGLIS0] F7DIAG[15:0] BUFS
. ) BUF8 F7DIAG[7:0] FB-DIAG[31:24]
F3DIAG[7:0] FA-DIAG[31:24] FB-DIAGI31:16]
FA-DIAG[31:16]
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A | B | C D
FDT2CE
LFFULL[11:0 TRAP MEMSTATI31:20lpy 6 CR FD10CE
DI opi1:0) CHECK 16 FMEMAVAIL[9:0]
mRAP | TRAP_MEMSTATI[15:10] - : ' CHECK 16 CHECK_16
CLK ’
[ S i F25 .
cLr DRCK: | CENB DVCENB B2 pveens
g RST B———=DRCLK pgSRO0 10y ST CLR @ DRCK2 o e SDO 9 FDI16CE m PREK2 hperk TDg—SDO 8
TRAP_MEMSTAT[31:16] [ TDG—"—1 TRAP CCODE[154]
FD4CEBUS —— T A TUS[15:0] TRAP,MEMSTAT[ISg]TATUS[]SO] — WSTATUS[15:0]
I : :
FMEM_MIN[9:6 TRAP_MEMSTAT[19:16 BTDI
INIE) D[3:0] Qo) = L ] .ETDI .SDO 10 DI SDO 9 TDI
mRAP . .WSEIJ SEL2 SEL2 I*SEL2 SEL2
CLK B> RST - RST RST
= <y SHIFT B RST RST
ar CHECK 16 B> LSHFT CHECK_16 SHIFT m SHIFT |
- RST — B————LSHFT CHECK_16 ILSHFT
ENDWAIT_ERR[15:0] 2 pveens STARTIME_ERR([15:0] B2 pbyveens F25 .
.7DRCK2 IDRCLK DO SDO 7 - o = DRCK2 DRCLK SDO 6 DRCK2 [DVCENB
™o—— & FD16CE B———=DRCLK TD0SPO_5
TRAP_END-T[15:0 e ATUS! 150 TRAP START-T[15:0 NRDY[15:0] TRAP NRDY([15:0]
[15:0] ISTATUS[15:0] D - —TATUS[15:0] FD32CE
TDI SDO 7 TRAP _EMPTY[63:32]
s SELD TDI .SDO 6 DI
IWSELZ mSEL2 oo
RST RST RST
SHIFT | o' = SHiFT | SHiEr o
= [LSHFT B> LSHFT
TRAP _EMPTY[31:0]
CHECK_16 CHECK_16 TRAP_EMPTVIIS:0] CHECE 16 TRAP_EMPTY[63:32]
25 - TRAP EMPTY[47:32]
L1 _ERR[15:0] B2 __pveens F25 _ bvcens F25 .
.7DRCK2 IDRCLK SDO 4 DRCK2 SDO 3 DRCK2 [DVCENB
TRAP_LIERR[15:0] P n FD16CE = [PRCLK O, m2RCE2 hperk pg_SDO_2 g
| oS TATUS[15:] DMBWRNI[15:0] [/ TRAPiDMBWRN[IS:S]TATUS[IS:O] TRAP_EMPTY[31:16] TATUS 150
SDO 5 SDO 4 (1501 TRAP_EMPTY[63:48]
TDI w0 4 SDO 3
SEL2 SEL2 DI
B> 5 SEL = SEL2 SEL2
RST RsT RST IWSELZ
| a— RST
SHIFT B RST
B=———LSHFT SHIFT
B> —[LSHFT mSHET et
FD32CE FD32CE
EMPTY_M[31:0] TRAP_EMPTY[31:0] CHECK 16 TRAP STATUS[31:0] CHECK_16
- CHECK_16
F25 .
F25 _ bhveens . DRCK2 |vo® B2 bveens
@ DRCK2 | e b SDO 1 B——DRCLK D320 O g DRCK2
u TRAP_STATUS[31:16] B2 DRCLK D0 TDO_TRAP
TRAP_EMPTY([15:0] T A TUS/15:0 ’t ”
E— T ATUS[15:0] [15:0] TRAP STATUS[15:0] rap
SDO 2 SO 1 — T A TUS|15:0]
= [o! SEL2 o w3200y
B2 gppn HRST SEL2 SEL2
RST RST B SEL2
RST RST CHECK_16
SHIFT mSHET et B————RST —
B———LSHFT SHIFT
B————LSHFT F28
DVCENB
FODIAG[15:0] FD16CE .LCKZDRCLK DO TDO MCNT -
) TRAP MCNTJ[15:0]
SR4CE ropiaciao) BUFS MCNT(4:0] STATUS[15:0]
FIDIAG([15:0] BTDI
8 CRIT+1 B—— DI
.STATUSIS cE ol— AND2BI F2DIAG[15:0] BUFS SHIFT RST
[FHLCE. S ol— FIDIAG[4:0] MCNT[14:10] T shpr
CLR
m RHL NONE FREE()___>>.STATA5 D MCNTI5S
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A [

FDCE FDC
SELI = BTDI b 0 RAW7 b 0
: SHIFT ]: = LSHCK, E_E ¢
AND2 CLR CLR
LR ] T
FDCE FDC
b Q RAW6 b Q
I CE
c c
L CLR CLR
GND ® | D—‘
FDCE FDC
b 0 RAWS b 0
CE
c c
CLR CLR
o » !
FDCE FDC
b 0 RAW4 b 0
CE
c c
CLR CLR
o » !
FDCE FDC
b 0 RAW3 b 0
CE
c c
CLR CLR
p ] >
) E%GH FDC
b 0 RAW2 b 0
CE
c c
CLR CLR
o » !
FDCE FDC
b 0 RAWI1 b 0
CE
c c
CLR CLR
o » !
FDCE FDC
b 0 RAWO b 0
CE
c c
CLR CLR
g UPDATE CLR

8 Bit Instruction Register

D7

D4 16E

A0 DO

Al DI

A2 D2

A3 D3

D4

D5

D6

D7

D8

D9

D10

DIl

D12

DI3

_ D14
HD4 E DIS
D4 16E

IL A0 DO
IL Al DI
IL A2 D2
.L A3 D3
D4

Ds

D6

D7

D8

D9

D10

DIl

DI2

DI3

D14

.% E DIs

RF3

[ D
decode first 32 OpCodes (5 bits)

F[15:0]

F[31:0]

F[31:16]

Glitch Proteggon for JRS”EDfunction: must do NOOP after RESET!

aREL [, o _DFI b ol D2F1 _ FD -
DF1 D o—H
.CLK c .CLK . AND2 CLK .
FD FD
RF31 o D3|, | D2F31 . FD -
" e PR P
CLK | CLK | AND2 CLK |

THE OHIO STATE UNIVERSITY
PHYSICS DEPARTMENT ELECTRONICS LAB
174 WEST 18TH AVE, COLUMBUS OH 43210
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STATUS[9:0]

STATUS9

STATUS6
STATUSS
STATUS4
STATUS3
STATUS2
STATUSI1

LSHFT NSHFT
= [>o n
INV

DVCENB
CLKENA
SEL2

AND2

10-bit j TAG Register Read out (on bVCENB)

STATUS9

STATUS7

AND2

STATUS6

AND2

STATUSS

AND2

STATUS4

AND2

STATUS3

AND2

STATUS2

AND2

STATUSI1

TDI JLKENA

OR!

2
AND2 .M c

AND2
STATY -

STATUSO

STATUS8 = RST

STATI1

"LKE.\A ~
OR!

2
AND2 .M c

AND2

STATS -

STATO

STAT7

. PLKENA cE
™ DRCLK ¢

OR!

STAT6

‘LKE\'A <

= DRCLK ¢

OR2

STATS
LKENA

= DRCLK ¢

OR2

STAT4

‘LKE\'A

= DRCLK ¢

OR2

STAT3
JLKENA

= DRCLK ¢

OR2

STAT2

PLKENA
2
= DRCLK ¢

OR!

b Q STATI n
. RLKENA .
= DRCLK ¢

OR!

g LKENA

2 ~
= DRCLK ¢

OR!

LKENA

THE OHIO STATE UNIVERSITY
PHYSICS DEPARTMENT ELECTRONICS LAB
174 WEST 18TH AVE, COLUMBUS OH 43210
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STATUS[11:0]

12-bit j TAG Register Read out (on bVCENB)

STATUS7

FDCE
b ol STAT7g
o ‘LKE\'A CE
AND2 = DRCLK ¢
CLR
STATUS6 mRST
STATUSI11
STATUSI10 FDCE
STATUS9
o ol STAT6 g
LKENA CE
N RN
STATUS6 ANDZ @ DRCLK .
STATUSS CLR
STATUS4 STATUSS mRST
STATUS3
STATUS2 FDCE
STATUSI o ol STATS g
o0 LKENA CE
AND2 = DRCLK ¢
CLR
STATUS4 mRST
FDCE
o ol STAT4g
‘LKE\'A CE
OR2
AND2 " @DRCLK .
CLR
STATUS3 ST
FDCE
STATUSI1 b o STATS o
FDCE or2 g LKENA CE
AND2 DRCLK
o STAT g B—c .
LEEN STATUS?2 m RST
or2 LKENA CE
mDRCLK | FDCE
CLR
STATUS10 @ RST b ol STAT2g
FDCE o -'LKE.\A CE
AND2 = DRCLK
b STATI% ¢ CLR
STATI1 o pLKENA CE STATUSI ™ RST
AND2 = DRCLK ¢ FDCE
CLR
STATUS9 @ RST b of—STATLg
FDCE o -'LKE.\A CE
LSHFT NSHFT DRCLK
= 0 " 5 STATY g e B
DVCENS ke STATI10 i LKENA | (o STATUSO - RST
:SELZ } —a AND2 mDRCLK L. FDCE
CLR
AND2 STATUSS m RST D Q
STATI ;
FDCE o LKENA CE
AND2 = DRCLK
D 4.STAT8 ¢ CLR
pLKEN , m RST
o LKENA CE
AND2 = DRCLK ¢ STATO
CLR
m RST TDO
LKENA
_ AND2 _
THE OHIO STATE UNIVERSITY 1 DDU 12-bit JTAG Register Readout i IRG PARENTPAGE 26A pro®et D785
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STATUS[15:0]

16-bit j TAG Register Read out (on bVCENB)

STATUS7

FDCE
STATUSIS b of—STATT g
STATUSI5 LKENA
FDCE N o
STATUS14 AND2 % _ DRCLK _
STATUSI13 > STAT1gg B
STATUSI2 i
A STATUS6 @ RST
STATUSI11 OR2 ﬂLKE\A -
STATUS10 AND2 mDRCLK FDCE
STATUSY CLR
STATUS14 mRST b o STAT6g
FDCE o0 ‘LKE\'A CE
STATUS6 AND2 DRCLK .
STATUSS b STATI = CLr
STATUS4 STATIS wena | oy STATUSS mRST
STATUS3 oR2 !
AND2 DRCLK :
STATUS2 AND B FDCE
STATUSI STATUSI3 mRST b o STATS o
FDCE o LKENA |
AND2 DRCLK .
R STATIgg B
STAT14 Z TN STATUS4 @ RST
AND2 = DRCLK c FDCE
CLR
STATUSI2 g RST b o STAT4g
FDCE or2 WEEEA ) op
AND2 DRCLK .
R STATIgg B
STATI3 LKENA STATUS3 @ RST
OR2 CE
AND2 = DRCLK ¢ FDCE
CLR
STATUSI1 g RST b o STATS o
FDCE or2 g LKENA CE
AND2 DRCLK
R STATIjg B
STATI12 o pLKENA CE STATUS2 = RST
AND2 mlRCLK L. FDCE
CLR
STATUS10 g RST b ol STAT2g
FDCE o -'LKE.\A CE
AND2 DRCLK
D HSTATl .7 ¢ CLR
STATI1 o pLKENA CE STATUSI ™ RST
AND2 = DRCLK ¢ FDCE
CLR
STATUS9 @ RST b of—STATLg
FDCE o -'LKE.\A CE
LSHFT NSHFT DRCLK
= 0 " 5 STATY g e B
DVCENS ke STATI10 i :LKE.\A - STATUSO - RST
:SELZ } —a AND2 mDRCLK L. FDCE
CLR
AND2 STATUSS @ RST b 0
STATI .
FDCE o LKENA CE
AND2 = DRCLK
b STAT8. ¢ CLR
kA | @ RST
o LKENA CE
AND2 = DRCLK ¢ STATO
CLR
@ RST TDO
LKENA
_ AND2 _
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A [ B [ C I D
— 24-bit JTAG Regi Read DVCENB
- STATUS7?
— s 1t egister Read out (on e
STATUS22 gi%gé‘) DVCEN
STATUS21 LSHFT NSHFET CLKENA STAT7
STATUS20 IL_STATUS8 = D.Nv: u ::lsm > u STATUSI15 : D s |
LKENA -
STATUS19 [| STATUS7 AND2 FDCE or2 MLEERA ] cp
STATUS18 J| STATUS6 AND2 DRCLK .
STATI L B .
STATUS17 JJ-STATUSS b o STATIgy CLr
STATUSI6 J§ STATUS FDCE STATI6 A | o STATUS6 m RST
STATUSIs [§ STATUSS STAT23 AND2 o _ DRCLK . FDCE
D o————H B————)c
STATUS14 : R .
STATUS13 e STATUS14 RST b o STAT6 g
STATUSI2 J§ STATUSO AND2 m DRCLK c .—IFDCE - o | o,
CLR AND2 " g DRCLK ¢
[ — STATI e
STATUS22 D o —STATlgy
FDCE STATIS KENA | o STATUSS RST
N : [ S
ANDZ " @ DRCLK . FDCE
’ o TUSI3 RST T b o | STATS
3 L . STA = | STATS o
STAT2 OR2 LEENA CE STAT6 LKENA CE
AND2 m DRCLK : FDCE oR2
¢ AND2 DRCLK .
ar STATI B——)c
STATUS21 RST D o STATLy CLR
o] N mRST
FDCE STAT14 = e | o STATUS4
STAT21g AND2 mDPRCLK FDCE
’ ¢ ax STAT4
STAT22 Rz LN | STATUSI2 mRST b o STAT4g
ol N
AND2 = DRCLK ¢ FDCE i LKA B
CLR AND2 DRCLK ¢
STATUS20 RST R ol staTiy R
FDCE STATI3 KeNA | STATUS3 RST
OR2 CE
b o|_STAT20g AND2 " mDRCLK c FDCE
STAT21 e | R STAT3
OR2 CE STATUSI1 ™ RST D o—221m
AND2 mDRCLK o FDCE STAT4 = LKENA | o
CLR " 2
STATUS19 RST ) L smam AND2 m DRCLK <
FDCE ' STATUS2 RST
STATI12 o pLKENA CE [t
b o —STATIOg AND2 m DRCLK . FDCE
STAT20 LKENA CE CLR STAT2
OR2  SCLK STATUS10 @ RST b o —STA2 g
AND2 . .
’ L LKENA X
¢ ar FDCE o -7 CE
STATUSI18 RST STAT1 AND2 = DRCLK ¢
FDCE D of—STATIgg CLR
STATI1 pLKENA CE STATUSI ™ RST
STATIS, OR2 o
P o @ AND2 m DRCLK c FDCE
STAT19 PLKENA CE CLR
) STATI
AND2 or = DRCLK ¢ STATUS9 ™ RST D o—=2""m
LKENA
CLR FDCE - N/ CE
STATUSI7 RST N> or m DRCLK .
FDCE D o STATO o CLR
y STATUSO mRST
N oL_sTATITg STATI10 = wena |
. AND2 DRCLK ¢ FDCE
STATI8 o WA = LR
AND2 - mDRCLK 4, STATUSS @ RST b Q
CLR STATI JLKENA .
FDCE CE
STATUS16 RST AND2 % _ DRCLK .
. FDCE ) oL STATSg L E— P
b 0 STAT16. o pLKENA CE = RST
> STATO
STAT17 RLKENA . AND2 = DRCLK
OR2 o CE c CLR
AND2 = DRCLK c - RST TDO
CLR LKENA
. RST AND2
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A
B C T )

STATUS[31:0] STATUSI5 STATUS7
FDCE
STATUS23 FDCE
STATI STA
STATUS31 FDCE o D Q u > o 7
STATUS30 STA o0 WA o = PPN .
STATUS29 b o STAT24 AND2 mDRCLK L. AND2 " @ DRCLK c
STATUS28 s | iR B
STATUS27 AND2 Ok HRCLK . STATUS14 [ A — STATUS6 RST
mBRCEIE —
STATUS26 CLR FDCE
STATUS2S g g STATUS22 @ RST IDCE
STATUS24 STATI4g STAT6
NSHFT D Q =220 gy
STATUS23 FDCE STATI15 LKENA . L . e
STATUS22 STAT?! OR2 - CE oR2 KENA— ce
STATUS21 i = D Q a AND2 m DRCLK c AND2 @ DRCLK |
STATUS20 o g LKENA CE STATUSI3 CLR CLR
STATUSI9 AND2 B m DRCLK c [ STATUSS I —
STATUSI8 CLR FDCE
STATUSI7 STATUS21 - S — oAy FDCE
STATUSI16 EDCE D Q £ o ol STATs g
N STAT14 LKENA
STATUSIS o EENA o (PN
STATUSI14 D Q STAT2 AND2 mDRCLK L. AND2 m DRCLK c
STATUSI13 WLKENA | CLR R
STATUSI12 AND2 % DRCLK . STATUS12 P — STATUS4 RST
mDRCLK —
STATUSI 1 . FDCE
STATUSI0 g gy STATUS20 @ RST FDCE
STATUS9 NSHFT FDCE > o STATIg b ol STAT4g
STATUSS STATI3 ELKENA STATS LKENA
STATUS7? STAT2 or2 ° orR2 CE
STATUS6 B D Q 4% AND2 .M c AND2 DRCLK c
STATUSS WEKENA g CLR = — .
SIATUSS — or2 T STATUSI1 @ RST STATUS3 S —
CLR FDCE
STATUS19 RST S FDCE
[ — TATI
STATUSI D Q n b ol STAT3 g
sTaTUSo W FDCE STAT12 Z [T . STAT4 KENA | o
R ol STATIg AND2 m DRCLK c AND2 o m DRCLK c
N LKENA CE CLR : CLR
e o M " STATUS10 @ RST STATUS2 @ RST
CLR FDCE
STATUSI18 RST FDCE
.—IFD R ol STATIgQ o ol STAT2g
CE STATI11 JLKENA ELKENA |
WEKENA | g LKENA CE
STATIgg @ DRCLK .
b Q AND2 ¢ AND2 DRCLK ¢
LKENA CE CLR CLR
s or2 DRFCLK " STATUS9 @ RST STATUSI @ RST
= iR FDCE
STATUS17 RST STAT9 o
[ S — T STATI
FDCE STATI0 o | N u ° Q u
OR2 CE y LKENA CE
STATI ° @ DRCLK o -
STATIS D Q H AND2 [T RRLUS S\ S AND2 DRCLK c
| CLR CLR
AND @ DRCLK . SIATUSK L STATUSO .51 S —
iR FDCE
STATUSI16 RST - FDCE
[ L — T8
FDCE o | ° u > Q
N ' CE "LKENA CE
STATI % DRCLK o - '
D Q 4& AND2 [T RRLSS S\ S AND2 DRCLK c
STAT17 LKENA | ¢ CLR CLR
AND % DRCLK . e .51 —
L STATO
. TDO
LKENA
~o g  Check Status LOGIC (F3), shift test (F2)
AND2 INV i
THE OHIO STATE UNIVERSITY 1 DDU JTAG Status Monitor BY JRG PARENT PAGE 26 PROJECT
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic ATE L D785
X / PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 1-27-2005_10:20 STAT_MON 1 32




STATUS31

LKA
OR2
AND2 = DRCLK ¢

Q STAT3 h

STATUS30 = RST

STAT31 JLKENA

OR!

ANDZ ? m DRCLK .

STAT}%

STATUS29 = RST

STAT30

o pLKENA
AND2 ™ DRCLK ¢

q
Q STAT2 h

STATUS28 = RST

STAT29

pLKENA
OR2
AND2 = DRCLK ¢

Q STATZ%

STATUS27 = RST

STAT28 JLKENA

OR!

2
AND2 = DRCLK ¢

Q STAT2 i

STATUS26 = RST

STAT27

‘LKE\'A <
OR! B

2
AND2 = DRCLK ¢

Q STATZ%

STATUS25 = RST

STAT26

‘LKE\'A <
OR2 :

AND2 = DRCLK ¢

STATZi

STATUS24 = RST

STAT25 LKENA

OR2

AND2 = DRCLK ¢

Q STATZ*

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

[TITLE

DDU JTAG Status Monitor

DDU Input Controller Logic
CMS CSC Electronics

BY

JRG

[PARENT PAGE

26

PROJECT

D785D

DATE

1-27-2005_10:20

FILE

STAT_MON 2

PAGE

32A




FOK LED

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

DAV LED

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

SoP3

FOK
FTC m LFOK
FOK_LED {>O FOK LEDgy
8 . o BLINK NV
5 }7
mECLK Lo
FOK CLR
MATCH
LFOK
XNOR2 FDC FDC
RXDV
XDV LOOP RXDV_| o LRXDV b DV LED {%9 DV LELy
DV LED .
e mCK o mPBLINK |
h CLR CLR

= RST ORZB1 CLR_DVLE
FOK
RST

EXLINX R

FIBERLED

Custom LED Slow-Blink Control for Fiber Inputs

Date: 27th January 2004 [Ver: 1

[Sheet Size: B Rev:




4 2
— 14
E
B 3 Do
Al i
|
B
RLOC=X0Y0
— 14
Bt .
B
B
RLOC=X0Y0 \ Do .
AND3B2
\ D1
_ "
o———
AND3B1
\ D2
- "
———O
E AND3BI1
n
A0 N\ D3
n |
Al
n
FMAP AND3
— 14
E
B 3 D2
[
B
RLOC=X0Y1
— 14
[ R Y
D3 . I : ( i
B2 X HH HH: HH U\” X J
0 \ N
u n Title: VIRTEX Family D2_4E_rpm Macro
RLOC=X0Y1 Comments: 2-Line to 4-Line Decoder/
Demultiplexer w/ Enable, RPM
IDate: 11th November 2003 [Ver:
drawn by KS
Copyright (¢) 1993, Xilinx Inc. Sheet Size: A Rev:

4

2

Page 34




A[4:0]

D4 _16E

Al

A2

A3

DO

DI

D2

D3

D4

D5

D6

D7

D8

D4 16E

A0

Al

A2

A3

DO

DI

D2

D3

D4

D5

D6

D[31:0]

& XILINX

Title:

Comments:

VIRTEX Family Decode 32E Macro

5-bit to 32-bit Decoder

[Date:

30th September 2003 [Ver:

[Sheet Size: B

Rev:




RPM_GRID=GRID

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

S RLOC=X0Y0
FDCE

S RLOC=X0Y4
FDCE

S RLOC=X0Y8
FDCE

Q9

D D Q D Q
CE CE ® CE Q7
c c c
CLR CLR CLR
1’—‘ RLOC=X0Y0 1)—‘ RLOC=X0Y4 1)—‘ RLOC=X0Y$
FDCE FDCE

D D

CE

CE

c

c

CLR CLR
1’—‘ RLOC=X0Y1 1)—‘ RLOC=X0YS
FDCE FDCE

D

D

CE CE

C C

CLR CLR
ID—‘ RLOC=X0Y1 1)—‘ RLOC=X0Y5
FDCE FDCE

D

D

CE CE

C C

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

D D

CE CE

C

C

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

D D

CE CE

c

c

CLR CLR
1’—‘ RLOC=X0Y3 1)—‘ RLOC=X0Y7
FDCE FDCE

D

D

CE

CE

C C

& XILINX

CLR CLR

DiI7:0] ® RLOC=X0Y3 ® RLOC=X0Y7 Title: VIRTEX Family FDISCE_RPM Macro
Comments: 18-Bit Data Register w J RG

CE Clock Enable & Asynchronous Clr, GRID Coords X0Y0-X0Y8

| L 4 L 4

B Date: 29th October 2003 [Ver: 1
CLR Shect Size: B Rev A

u L L




drawn by
Copyright

KS
() 1993, Xilinx Inc.

FD18CE_RPM

CE

C
CLR

— Triocxovo
FD18CE_RPM

CE

C
CLR

l)—‘ RLOC=X3Y0

Q[35:0]

& XILINX

D[35:0] Title: VIRTEX Family FD36CE_RPM Macro
Comments: 36-Bit Data Register . J RG
Rl Clock Enable & Asynchronous Clr, GRID Coords X0Y0-X3Y8
c Date: 30th October 2003 [Ver: 1
|
CLR [Sheet Size: B Rev A
.

| Page 37




D
C
B
A
drawn by KS
Copyright (¢) 1993, Xilinx Inc.

FDRE

= DO D Q Q0 u
CE
Qo
[¢
R
RLOC=X0Y0
FDRE
[l b Q Q1 u
CE
Q1
[¢
R
® RLOC=X0Y0
FDRE
2 D Q |
CE
Q
[¢
R
® RLOC=X0Y1
FDRE
> D Q C—m
e CE
B ¢
[¢
R
= R ® [ RLOC=XO0Y1

“XILINX

JRG

Title: VIRTEX Family FD4RE Macro

Comments: 4-Bit Data Register w/
Clock Enable & Sync Reset, RPM coords X0Y0.

Date: 4th November 2003 er:

Sheet Size: A Rev:




RPM_GRID=GRID

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

DO

S RLOC=X0Y0 S RLOC=X0Y4
FDCE

D

CE

c
CLR

D—‘ RLOC=X0Y0
FDCE

D

CE

c
CLR

D—‘ RLOC=X0Y1
FDCE

D

CE

C

CLR
D—‘ RLOC=X0Y1
FDCE

D

CE

C
CLR

)—‘ RLOC=X0Y2
FDCE

D

CE

C
CLR

)—‘ RLOC=X0Y2
FDCE

D

CE

c
CLR

D—‘ RLOC=X0Y3
FDCE

D

CE

w & XILINX  1rG

’—‘ RLOC=X0Y3 Title: VIRTEX Family FDICE_G Macro

D[8:0]
Comments: 18-Bit Data Register w
Rl Clock Enable & Asynchronous Clr, RPM GRID
@
c S Date: 10th November 2003 [Ver: 1
| @
CLR [Sheet Size: B Rev A
L L




RPM_GRID=GRID

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

DO

S RLOC=X0Y0 S RLOC=X0Y4
FDCE

D

CE

c
CLR

D—‘ RLOC=X0Y1
FDCE

D

CE

c
CLR

D—‘ RLOC=X0Y1
FDCE

D

CE

C

CLR
D—‘ RLOC=X0Y2
FDCE

D

CE

C
CLR

)—‘ RLOC=X0Y2
FDCE

D

CE

C
CLR

)—‘ RLOC=X0Y3
FDCE

D

CE

c
CLR

D—‘ RLOC=X0Y3
FDCE

D

CE

w & XILINX  1rG

’—‘ RLOC=X0Y4 Title: VIRTEX Family FDICE_G2 Macro

D[8:0]
Comments: 18-Bit Data Register w
Rl Clock Enable & Asynchronous Clr, RPM GRID
@
c S Date: 10th November 2003 [Ver: 1
| @
CLR [Sheet Size: B Rev A
L L




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

FMAP
B2
>
MOl g
B ?
0
RLOC=X0Y0
M2 1E
[l DO —
o)
Tl DI
S0 SRLOC=X0Y0 MO
E Mol
M23
M2 1E
[ DO —
o)
Ik DI
> ° S0 SRLOC=X0Y0
mE P M23
Rl
FMAP
B2
B>
“ 0l M2 oy
B
mE—n
RLOC=X0Y0

MUXEFS5
[0) [6) u
o RLOC=X0YO0
y &4
QNILINX  RG
O dh
Title: VIRTEX Family M4_1E_RPM Macro
(Comments: 4-to-1 Multiplexer with Enable
Date: 31st October 2003 [Ver: 1
Sheet Size: A Rev: B

4

2 1 Page 41




A B 7 5
10BUS[17:0]
10BUS[17:9]
I 10BUS[8:0]
Page 44
MUX2 9B G2
10BUS[17:9 - 17:0
e 10BUS[8:0] Page 40 Q[ ]
11BUS[17:0] FD9CE G2

11BUS[17:9]
I 11BUS[8:0]

11BUS[17:9]

P[17:9]

11BUS[8:0] Q[8:0
RLOC=X0Y4
. CTRL “TRLO RPM_GRID=GRID ::
S }7
.LEN .
RLOC=X0Y4
Page 43

10BUS[8:0]

11BUS[8:0]

MUX2 9B_G

10BUS[8:0]

Page 39
FD9CE G

11BUS[8:0]

RLOC=X0Y0
CTRL . AN .
B———CTRLO RPM_GRID=GRID ; CE
= EX CLK
B——)c CR

RST RLOC-X0Y0

THE OHIO STATE UNIVERSITY

PHYSICS DEPARTMENT ELECTRONICS LAB
174 WEST 18TH AVE, COLUMBUS OH 43210

[TITLE

Registered 18-bit MUX for 2 18-bit Inputs, w/Enable, RLOC=GRID
Virtex MUX logic
CMS CSC Electronics

"IRG

PARENT PAGE

3A, 4A

PROJECT

D785D

DATE

7-18-2005_15:28

]

FILE

MUX2 18B_REG

PAGE
.1

42




A B C | D
10BUS[8:0] Q[38:0]
10BUSO
10BUS!
10BUS2
10BUS3
OB M2 1E M2 1E M2 1E
10BUSS 10BUSO DO — 10BUS3 DO — 10BUS6 DO —
10BUS6 L 0 Qv L 0 Q3 L 0 Q6
L0BUS7 g liBUs0_ DI glBUss DI g liBUse D1
10BUS8 CTRLO S0 CTRLO S0 CTRLO S0
EN E EN E EN E
11BUS[8:0]
11BUSO
11BUSI
11BUS? M2 1E M2 1E M2 1E
L1BUS3 10BUSI DO — 10BUS4 DO — 10BUS7 DO —
3 | 0 ql B 0 4 = o Q7
1IBUS4 g lIBUSL_ DI g lIBUS¢ DI g lIBUST_ DI
11BUSS CTRLO S0 CTRLO S0 CTRLO S0
1IBUS6
L1BUST EN E EN E EN E
11BUS8
M2 1E M2 1E M2 1E
10BUS2 DO — 10BUSS DO — 10BUSS DO —
FMAP - 0 @ - 0 Qs - 0 g8 FMAP FMAP
g IBUS2_ DI g lIBUSS DI g IBUSS DI
IM 14 CTRLO S0 CTRLO S0 CTRLO S0 IM 14 -M 14
IM 3 o 0 EN E EN E EN E IM 13 o 3 -M 3 o "
BERL RLOC=X0Y0 mERe - ip RLOC=X0Y1 mERL RLOC=X0Y3
e e e
FMAP FMAP FMAP
- oBUs! u 08U " 08U u
- l1BUs! 5 . - 1BUS4 5 . ! - 1BUS? 5 .
-L 2 RLOC=X0Y0 IL 12 RLOC=X0Y2 -L 2 RLOC=X0Y3
s [ 1] s
FMAP FMAP FMAP
g 0BUs2 u g 0BUSs M 0BUss u
- 1BUS2 5 , - 1BUSS 5 . . - 1BUSS 5 ’
R RLOC=X0Y1 R ) RLOC=X0Y2 [ RLOC=X0Y4
[ [ . [ .
THE OHIO STATE UNIVERSITY "™ 9-bit MUX for 2 9-bit Inputs, w/Enable. RLOC=GRID "R T 42 proeet D785D
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic PATE 1272005 10-43 FILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics -27- - MUX2 9B G .1 43




A B C | D
10BUS[8:0] Q[38:0]
10BUSO
10BUS!
10BUS2
10BUS3
OB M2 1E M2 1E M2 1E
10BUSS 10BUSO DO — 10BUS3 DO — 10BUS6 DO —
10BUS6 L 0 Qv L 0 Q3 L 0 Q6
L0BUS7 g liBUs0_ DI glBUss DI g liBUse D1
10BUS8 CTRLO S0 CTRLO S0 CTRLO S0
EN E EN E EN E
11BUS[8:0]
11BUSO
11BUSI
11BUS? M2 1E M2 1E M2 1E
L1BUS3 10BUSI DO — 10BUS4 DO — 10BUS7 DO —
3 | 0 ql B 0 o4 = o Q7
11BUS4 g lIBUSL_ DI g lIBUS¢ DI g lIBUST_ DI
11BUSS CTRLO S0 CTRLO S0 CTRLO S0
11BUS6
L1BUST EN E EN E EN E
11BUS8
M2 1E M2 1E M2 1E
10BUS2 DO — 10BUSS DO — 10BUSS DO —
FMAP - 0 @ - 0 Qs - 0 Q8 FMAP FMAP
g IBUS2_ DI g lIBUSS DI g IBUSS DI
B CTRLO S0 CTRLO S0 CTRLO S0 Sy sy
- 1BUSO 5 . ~ . N . N . - 1BUS3 5 . - 1BUSS 5 .
N C N C .
BERL * RLoc—xovo mERe - ip * Roc—xov2 [ S A © Rtocxovs
e e e
FMAP FMAP FMAP
- oBUs! u 08U " 08U u
- l1BUs! 5 , - 1BUS4 5 ! - 1BUS? 5 .
-L 2 RLOC=X0Y1 IL 12 RLOC=X0Y2 -L 2 RLOC=X0Y4
[ N I Y B
FMAP FMAP FMAP
g 0BUs2 u g 0BUSs M 0BUss u
- 1BUS2 5 , - 1BUSS 5 . - 1BUSS 5 ’
-L 2 RLOC=X0Y1 IL 12 RLOC=X0Y3 -L 2 RLOC=X0Y4
.9\17 1 .9\17 1 .Wi 1
THE OHIO STATE UNIVERSITY "™ 9-bit MUX for 2 9-bit Inputs, w/Enable. RLOC=GRID "R T 42 proeet D785D
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Input Controller Logic PATE 1272005 10-43 FILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics -27- U MUX2 9B G2 .1 44




10BUS[17:0]
0BUS[17:9]

10BUS[8:0]

;

11BUS[17:0]
1BUS[17:9]

11BUS[8:0]

;

BUS[17:0] — Page 47 Q[17:0]

12BUS[8:0] MUX4 9B _GV

13BUS[17:0] 10BUS[17:9
. B Q[8:0]
3BUS[17:9] 10BUS|[8:0]

r

11BUS[8:0]

13BUS[8:0]
2BUS|

o
=
&
3
3

12BUS([8:0]

13BUS|[8:0]
CTRLO leTRLO
CTRLI leTRLY

[ MECEE

CTRL[1:0]
CTRLO
CTRLI
MUX4 9B GV
10BUS[8:0] Q[8:0]
10BUS[8:0]
11BUS[8:0]
11BUS[8:0]
12BUS
12BUS[8:0]
I3BUS[8:0]
I13BUS[8:0]
| ML )
| L
N
RLOC=X0Y12
THE OHIO STATE UNIVERSITY "™ 18-bit MUX for 4 18-bit Inputs, w/Enable YIRG T 9 prO‘EcT D785D
PHYSICS DEPARTMENT ELECTRONICS LAB Virtex MUX logic PATE FILE PAGE
: 7-18-2005_15:24 MUX4 18B 1 45
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics - .




A B C D
10BUS[17:0]
10BUS[17:9]
I 10BUS[8:0]
11BUS[17:0]
11BUS[17:9]
I 11BUS[8:0]
12BUS[17:0
o 12BUS[17:9] Q[17:0]
Page 47
12BUS[8:0] MUX4 9B _GV
13BUS[17:0] 10BUS[17:9 QIs:0)

3BUS[17:9] 10BUS[8:0]

11BUS[8:0]

13BUS[8:0]
2BUS|

o
=
&
3
3

12BUS[3:0]
13BUS[3:0]
R errio
[ EGECn E— Y
[N

RLOC=XI8Y0

CTRL[1:0]
CTRLO
CTRLI
MUX4_9B_GV
10BUS[8:0] Q[8:0
10BUS[8:0]
11BUS[8:0]
11BUS[8:0]
12BUS|
12BUS[8:0]
I3BUS[8:0]
I13BUS[8:0]
R errio
[ EGECn E— Y
e
RLOC=X0Y16
THE OHIO STATE UNIVERSITY "™ 18-bit MUX *DIAGONAL* for 4 18-bit Inputs, w/Enable "IRG Y 10 froEcT D785D
PHYSICS DEPARTMENT ELECTRONICS LAB Virtex MUX logic PATE FILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 7-18-2005_15:25 MUX4D18B .1 46




A B C | D
10BUS[8:0] Q[8:0]
10BUSO
10BUSI
10BUS2
0BUS3 M4 1E RPM M4 1E RPM M4 1E RPM
10BUS4 BUSO D0 = BUS3 Do = 10BUS6 D0
10BUSS L L L
. 11BUSO DI 1IBUS3 DI 11BUS6 DI
10BUS6 L 0 Q L 0 L 0 Q6
10BUS7 g 2BUS0 D2 g 2BUSs D2 g 2BUS6 D2
10BUSS g 3BUSO D3 g lBUSS D3 g 3BUS6 D3
T1BUS[8:0] CTRLO S0 RLOC=X0Y1 CTRLO S0 RLOC=X0Y6 CTRLO S0 RLOC=X0Y10
11BUSO CTRLI st CTRLL st CTRLI st
11BUSI EN B EN B EN B
11BUS2 RPM_GRID=GRID
11BUS3
11BUS4
1IBUSS
11BUS6
11BUS7
11BUSS
BUSI8:0 M4 1E RPM M4 1E RPM M4 1E RPM
8:0] 10BUSI DO ] — 10BUS4 DO ] — 10BUS7 DO ] —
12BUSO L ] L ] L
12BUS1 - lBUSL DI o o - lBUSE DI o o - LBUST D1 o o
12BUS2 g 2BUsL D2 g 2BUS: D2 g 2BUs7 D2
12BUS3 13BUSI D3 13BUS4 D3 13BUS7__ D3
1BUS4 n L u
oBUSS CTRLO S0 RLOC=X0Y4 CTRLO S0 RLOC=X0YS CTRLO S0 RLOC=XO0Y11
12BUS6 CTRLI st CTRLI st CTRLI st
12BUS7 EN B EN B EN B
1BUSS
I3BUS[8:0]
13BUSO
13BUSI
13BUS2
13BUS3
— M4 1E RPM M4 1E RPM M4 1E RPM
13BUSS 10BUS2 DO ] — 1BUSS DO ] — 10BUSS DO ] —
13BUS6 L L L
[o— g lBUS2 DI o o - lBUSS DI o os g lBUSS DI o o
13BUSS g 2BUs2 D g 2BUSS D2 g 2BUSS D2
g lBUs2 D3 g lBUSs D3 g lBUss D3
CTRLO S0 RLOC=XO0YS CTRLO S0 RLOC=X0Y9 CTRLO S0 RLOC=X0Y7
CTRLI st CTRLI st CTRLI st
EN E EN E EN E
CTRL[1:0]
CTRLO
CTRLI
THE OHIO STATE UNIVERSITY "™ 9-bit MUX for 4 9-bit Inputs, w/Enable. RPM_GRID, Vertical. F JRG PARENT PAGE 45. 46 proeet D785D
PHYSICS DEPARTMENT ELECTRONICS LAB Virtex MUX logic PATE 1272005 14 28, FILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics -27-2005_14: MUX4 9B GV .1 47




drawn by KS
Copyright (c) 1993, Xilinx Inc.
F DCE Q[3:0]
= SLI b Q Q0
» CE CE
c
CLR
Q0
D Q Ql
CE
c
CLR
o—— 1 ¢
D Q Q2
CE
C
CLR
— 1 ¢
D Q Q3
CE
C
CLR
——— 1 ¢«
Title: VIRTEX Family SR4CE Macro
Comments: 4-bit Serial-In Parallel-Out
Shift Register w/ Enable and Async Clr
] C Date: 3rd October 2003 Ver: 1
[} CLR Sheet Size: B Rev: A

. 3 > i Page 48




3 2 1
drawn by KS
Copyright (c) 1993, Xilinx Inc.
FDCE Qo)
= SLI b Q Q0
] CE CE
c
CLR
Q0
D Q Ql
CE
c
CLR
o—— 1 ¢
D Q Q@
CE
C
CLR
— 1 ¢
D Q Q3
CE
C
CLR
——— 1 @
Title: VIRTEX Family SR4CE_R Macro
Comments: 4-bit Serial-In Parallel-Out, REVERSED ORDER on OUTPUT BUS! JRG
Shift Register w/ Enable and Async Clr
] C Date: 3rd October 2003 Ver: 1
[} CLR Sheet Size: B Rev: A

Page 49




