SN000000000000000000000000000000000000000000000000000000000000000000600000000000000000000000000000600000000009000000000000000000000000000000000000060000000000000000000000°>
3 . =
= New Ideas: . : 2-2-2005 14:01 &
= . D7Y85C: DDU4CTRL (file 0dduc — =
Add new WEN 1/O pin for SLINK 28A02 Version 28 8
Store & check DMB source ID's from each fibe@ =
Decode serialized DMB status info MS CSC DDU@ Central Control FPGA =
3 & 1ull, 6 half, 8-bit count SWITCHES REVERSED ON BOARD S
--> deserialize sync check - " ] e
LEDO “on top _ _ v24: add DCC_STOP/SIinkWAIT logic|=
- v25: locked 3 BUFGs, add KillCh serial load logic, add JTAG SoftRST on F33 (=
= ---> It would be better to add FOK info to HDRS3 rather than KillCh Mask... 5
= ...must come from INFPGA Hdr/Tr, maybe later? =
= v26: add debug for SD_LOAD on LEDmodes 11,7 =
= v27: add DDU/C.D.F. CRC logic =
= v28: add VME_L1A, tune DDUCRC timing =
&
s
- Set1lBankto3.3VI/O (bank1) soua. | RST_1=Asynchronus Reset for FPGA1 and ALL FIFOs =
= old-BXR Pulse: Dump Data Mode (no L1A needed) s
Mode 1 Switch Block (reversed switch labels on board) §§
; — . : S
- PART=XC2VP7-6-FF672 1: Mode Bit 0 s
= 2: Mode Bit 1 S
= PROM=2*XC18V04-VQ44 (PARALLEL) : : S
D785C\ddu4_ctri\ddudctrl 25 moge g!tg s
S, : Mode Bit S
= . . : )
E§ VME Broadcast Addresses: 5: Mode Bit 4; High for GBE debug, Low otherwise §§
-~ 24=0SU-TCB "Test Control Board 6: Send FakeData (counter) on GBE link S
%g:'[l?ll\\/l/lg 7: Set L1A Fake mode S
= 57-Both DMB and TMB 8: FPGA version on LEDs S
= = : s
:§ %8_888 T(—) CPM%ARE L1INUM & BXN (DMB/TMB too) §3
:: - ELECTRONICS LAB - z’j\’atch f;)r Tg%buffp?ﬁﬁrﬂ_owsl ::
— Lonnect an rive signals <)
E§ TST CIOCk BUFGMUX PHYSICS DEPARTMENT ———> V'erify oor'reot defguu state on board. §:
:. OP derl 5P *4P _TR —DMB Monitor: Active—DAV mismatch warn, .:
&= * THE OHIO STATE UNIVERSITY P D B e O« in Flash Mem
2P 2C|k 5S 1S Determin T lues store in Flash Mem -
—-——= X offset, KillCh's, 0 thresh, Boar

35 ck 7S *7S 174 WEST 18TH AVE — Test DOC/STnkWail feedback function  threst's |3
0S clk625 2S- *2S ———> Make DMB stop too )
(= COLUMBUS OHIO 43210 — Verify that CFEB-CRC is fixed for B—code case =)
7P ck125 1P *0S -BL )
&3 &
Ei 5P clk40 0S *3P H1: 53(5/15l¥f7NWI\NI‘NﬁN/%NXXﬂ.IW\V/IQS‘&'US DDU WordCount (64-bit words) for "No Data" event: 0x006. g
o 45 ckise  4s- S Ho: A0 00018000 R Coun or,05e DUS foniy one C1 £} bhzh - 210 dec 1600 Bes :
= 1S drck2 3P *5S H3/T-1: Ox/SEEE L& 3 By DDU WC, 2 DMB with 1 CFEB EnCFEB=2 : 19Eh = 414 dec, 3312 Bytes )
e sk, o5 res " Gl oo et e (e L D e :
2 * iti “er VRO WordCount RCword _EviStat = K-Status = + * * + 4% < ; )
< denotes LOCed position TR: OX/A/2/WW WA WWIRRRRITUTK —or M?é‘rﬂ‘oreé TME Data . GBE B)';]teCou)nt Z8*DBU WordCount &
€000 000 DI C00000000000000000000000000000000000000000000000000000000000000000000000006000000000000000000000000000000000000000000000000000000000600000000000000000000005

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

i M e G W i e el et t

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




D

B [
Add Trig/Evt Type to L1A FIFO?
Add BXR/BXO0 control to BXN counter
Use LFF to pause readout cycle

Mask DMBs with critical error until they rel.ﬁ%sg\t/’.ém is garbage! Set error bit in SLIN

[
Single error, insignificant unless repeated.

SPWD_ERROR
gDLL_ERROR )

OR2

SINGLE_WARNING -

. — ?
FKILL[19:0] FIFOCTRL BOARD IDI15:0 > report to DAQ and Trigger~ Ao
| FKILL[19:0] BOARD_ID[15:0]—_ St mRX ERROR
SEFOK I(_)?EggllzDATAEN LREN_OUTRE0] m CRC_ERR
EDATA LREN_FOUT[3:0] TMB_ERR
R D A _LMOREDATA LOADKILLF[19:0] 4BITO ariis 0 0BUFAIMARK(3:0) OPADA — m S\ SINGLEERRO
SoobLw  |IINLIERR LOADKILLF[19:0]4_FERR[3.O] -o > —0[30] @ ALCT_ERR Fi
STUCK DAT | [O200 FERR(30)|— S IBIT Furpy OBUF4igry] — OPADA  mRMBERR [ —
EVCNTRST EVCNTRST FFULL[3:0] - > - .w
CAL TRG DISABLE | prp 'Oy bisasLE U0 L1A_ERROR
END_TIMEOUT LFIFO_MT
LFIFO_EMPTY—— "2V g STAGE2 L
Mg%ﬂfgggm e ReNOE® Resets between| DMBs 6n $ame FIFO? Currentby:L1Aerror Reset at EOE
_ 0 RENC -
.‘N LIVE FIBERS NO LIVE FIBER NEXT_FIFO FIRST_DAT
REN TRUE |y GVt BERINEXTFIFO | GoGprw B Tar cope L RST-OAT. Reset Required!!!’ Tell FMM..
LVRX ERR | VRX_ERR GOLDDAT TRG_ERR - R—CRC_ERR FIFO_FUL
L VSPWD ERR - LGOLDDAT—— CRC_ERF | ]
LVSPWD_ERR DODATA o LTRG_ERR | LSECOND_HDR gy STUCK_DAT
IPADS MODEIN[7:0] IBUFS MODE[7:0] mESPSANY ops ANy DODATA L1A_FF m'RC_LIERR | 126 11ERR LSECOSE[;HEVFJ BAD_FW
: : » FF = _
] > LVB15 LVB15 Iljﬁ—::z L1A _AF = CRC END ERR | o oo onp DR 1o7] 2ND_HDR 1ST MULTI_XMIT_ERR CRITICALERR b
MODE6 L1A FAKE XMIT_ERR[14:0] CRC_CNT_ERR T AT e FIRSTDAT_ERR FIBER_ERR
L1A_FAKE CRC_CNT_ERR  FIRSTDAT_ERR
BUF 1A XMIT_ERRORS[14:0]—— Iu—— CRC CNT[15:0] _CNT_ —ERR ISSED TRG T
SYNC RST _sync_RsT OE_HDR—2E_HDR EE— | CRC CNT[15'0’}NSSED’TRG’TRAIL BAD_CTRL WO
! — R — Yl BAD_CTRL_WORD;
- PR ON RS TowR-ON-RST SEXN[LLO) SBXN[11:0] ERC[15:0 erCpis0) LONE_WoRD|LONE_WORD LOSTIN.DATA
O — : -
B0 [0 LIANI23:0] FRILL190) RS HOR R WO
B——BCo EVT_CNT[23:0]— H-—— FKILL[19:0] LERROR_WORDI— o ™00 DI
BXR - JR|_NON-JTAG-RESET N NJR XTRA_2ND_HDR
IPAD4PD —— MBUE INVA BXR SYNCRS SYNCRST & L 60F u XTRA_TRG_TRI-—XTRA_TRG TR Tell TTS to slow down...
MTIN[3:0 MTIN(3:0] SYNCRST W " @TRCWCERR | o6 weERR  XTRA 15T TR XTRAISTIR DDU_WARN
(OBDELAYENONE—— ) pe INMT[3:0] VME_L 1A YME L1A TRG_CRCERR - BAD_2ND_TRBAD 2ND TR NEARFULL
IPAD4PU 52emm0] LSPWD ERRORM. = LTRG—CRCE%R’ST IN_EVENTLOST IN_EVENT, SLINK_WAIT
: [ - OEDEFAULT
130] PAFIN[30]  |Rx_ERROR— RX-ERROR g B s DEFAULT oST IN_DATALOSTIN.DATA o
IPAD4PU FFIN[3:0] XMIT_MULTI_ERRMM—EER cu< CLK LDMB ERRlDMB_ERR g
| 113:0] FFIN[3:0] PAF_ERR— PAF ERRg LlAN[£§:O] . LTMB ERR__TVB_ERR SINGLE WARNING
IPADAPU s F4 ; ool o130 FFERR— =" . SEXNLLL0] |- o7 ere ALCT ErRg wSINGLE ERROR L 5oV iETHiING BAD
— DY —— [3:0] FIBER_ERRFIBER ERQ m]—ssxr\l[uzol CHECK cRa-CHECK CRC g aCRITICAL ERROR) u
7EREN[3'O] TIMEOUT_ERR! TIMEOUT . STTYP[15:0] TRGiTRAILiDONE—E.I_?sGTs:IALlLDON 2 M
- TNM=INMT . L2L1A ERROR L1A_ERR ST. LTRG_TRAIL ol
IN_RD_ERR[3:0] - | 630 I STATUS[31:0] LWC LD LWC_LD OR4
| RD ERR[3:0] i - n FD66P
IPAD40 3 ! : OUT[63:0] DIN[63:0] RST OFD66
o (kiR . SPDATAI[S1:0 DOUT[65:0] OPAD66
ol TNM=INDAT IN[39:0] DOUT([51:0] IN[51:0] i -
SCLK LOSTINEVT! TLOST IN_EVENT : RODI[65:0 — —0[6501
B0 Dscik LIE WEN
dCtrl CLK CLK CRCERR TCRC_ERR CRC_ERROR WEN
INRdCtrl Lost Sync: ckao Ko DMBERR TDMB_ERR DMB_ERR
.LlA FF IN_RD_FULL4 L TTMB_ERR
- @SYSTEM RDY [ oy TMBERR TMB_ERR CRC_OK| RST FDP
.FF IN_RD_FULLS FULL[5:0 . ALCTERR TALCT_ERR ALCT ERR RST_LWC| ]
BUF FFULL[9:4] JD[17:0] TTS_STAT[3:0] - CRC_OK FDP SWE p SWL e
mELAAF [ RD warns FPAF[9:4] ID[A7:0] EE— | TTS_STAT[3:0] RST LW —_ B
PAF BUF OSTAT[15:0] . LDMBDAV 14.0 ! KBIT__KBIT , FrE M.
- IN_RD WARNS - ‘0] LDMBDAV[14:0] DMBDAV([14:0] —a Q .
BUF I STATUS[31:0] . . B—cC .
ENDOTEVENT DMBCNTI[3:0] DMBCNT[3:0]  pOUT[63:0]— » OWEN
ENDOFEVENT  CTRL[15:0] CTRLIN[L5:0 OEDATA =—c
SLINK_WAIT [15:0] [15:0] OEDATA—————H f
SLINK_WAIT START| A START OETRAIL
SOFT_RST SOFT RST BUS BUSY WEN_DAT WEN DAT OETRAIL———"—— ~ ENDOFEVEN'L TNM=OUTBAT
ERA[15:0] i RD DATA_RDY OEHDR[3:1 — CRCJ[14:0 Lgue
*—_ ERA[15:0] DATA _ RST;IRST OEHDR[3:1] CRC[14:0]— S SYNGRST FRST“F_ * *PRST
i—ERB EHY) ERB[15:0] L1A PUSH L1A PUSH Inc. PwrOn, ARST & TTC SoftRST o5z com = INV wonost OBUEow  © M QT OPAD ‘
ERCl120] 1A POH___L1A POP SOFTRST™R " OSOFTRST orro | @SYNCRST™R ™ OSYNCRST v @ MRST™™F MRST oo |
ERC[lS:O] LIA MTEI OBLE BY P‘;ggET PAGE IPROJECT OBLE
[TITLE
THE OHIO STATE UNIVERSITY DDU Control 1 D785C
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c [

STATUS[31:0]

FD16

I
LeD_MoDE3 BUFE16
E

WO LIVE FIBERP . STATUS2S CRC_ERR STATUSO STATUS[15:0] SOUTI[17:2] LAO [15:0] OBUF16 LO [15:0] OPAD16
WSTUCK DAF rarueas f L1A_ERROR BUF STATUS1 > ousa
BAD_| ] STATUS[31:16] E FD
° lM m FIBER_ERR BUF STATUS2 - CLK40 ﬂ LAO_ 16 g t0_16 o |
@FIRSTDAT ER = FiFo_FULL 60 STATUSS s L ooor mCOUFULL || o |_FIFO_FULLg 1
CLK L LAO 17 e B0 17
BUF — —
OFIBER ERR gMULTLXMIT_ERR status4 | Rx & Spwd Err types LED_MODEO n BUFE OBUF orro_] e b
as A!&F ETH XLIM .TRG CRCERR BUF STATUSS W was CriticalDataErr LED_MODE2 LED_MODEO
= TIMEOUT BUF STATUS6 LED_MODE3 \ ™\ sto ciks Lep_mopes BUFE16
uFF = n FD16 £ LED_MODE4 BUFE5
BUFE OVFL mLOST IN DATA [<BUF STATUS? LED_MODEL S10UT[17:2 LAl [15:0] m LED_MODES LED_MODEX €
BUF [
mLOST_IN_EVENT STATUS8 LED MODEL LED_MODES9 m DGDAT tEB; u
DMB_ERR BUF STATUSO o8 mP2BUSY -
:DDU DLL ERR BUF STATUS10 mOETRALL |, o | OETRAIL+1 ORS mLCOODFW LED3 -
aRX_ERROR _[<&F sTaTUSI1 LED_MODE2 BUFELS o1 | OETRAIL+2 LED MODES OLFIFO_MT LED4 g
ouF LDMBDAV][15:0] = LAO 150 8 b——ce o [OETRAIL g = - "VoDE12 | g MOREDATA S LED5
aNEAR FULL STATUS12 = _[15:0] meE e o f— LED MODE13 LED_MODEY £
wSINGLE_WARNING <& statusisll | ioveoavis as -
Sl mRsT LED_MODE? ,L/DSRST LWC LD41 LED1
.SlNGLE ERROR BUF STATUS14 LDMBDAV[14:0] LED MODE1 | .D3LWC b LED2.
.CRITICAL_ERROR BUF STATUSI5 BUFE16 lD3CHECK c D42 LCED3 |
E . ORS5 . LD43 . 2
was L1A_FFg TRG_LIERR * STATUS1S LOADKILLF[15:0] DLOADKILLF[15:0] LAO_[15:0] D D2CRC_OK Lose LED4 g
TRG_WCERR [<&F sTATUS17[8\/ \/ put 4 highest bits inside FERR V V/ Qusl NEARFULL NEAR EUL mD3EOE L4 E?UFELst -
was TRG CRCERRg ALCT_ERR BUF STATUS18 e B0 Q 4——I'I INV
TRG ERS. TMB_ERR 8UF sTaTUS19f]  LOADKILLF[19:16] BUF4 cerrisig) r° mLED_MODEL e
was — L SOF > Leb_mope1 BUFE16 CLK Ko OEHDR[3:1] JOEDEFAULT LD10 LEDO
£ :
SLINK_READ SLINK_READY STATUS20 . . OEHDR1 INV LED1
AND for ST_INK WA%VO- LFF ST STATUS2L — el FD oErDR? < o LED2
- el B OEHDR3 KW LED3
mETH DLL ERR STATUS22 . SINGLEERROR| o SINGLE ERRO LD13
@SPWD_ERROR [<BUF STATUS23 4 ill by EIEO L LEDMODEL &
. Y BUF i by ED16 LED_mope2 BUFE16 ok BT = Lo LED2
FMM Sta'[US b|t deflnltlonS 4 fill by FIFQO LREN_OUT[15:0] or150) DLREN_OUT[15.0] £ LA1_[15:0] = c :OEDATA W s LED5
0: BUSY = NotREADY T e D7 16E
4 12B FFRs=—s=7c7 Qu50] 6 WEN_DAT Lp16 LED6
1: Warning/NearFULL LREN_OUT[15:4] -
. ik mobeo |, bo| LED_MODEO g g OETRAIL [V 117 LED7
2: Lost Sync, need SyncReset [ SIS LED MODEL >0 )
3: Error, need HardReset AL o D MODES Len mooez BUFED
. A2 D2 B
IPADAPD  ppcrriostatadPYF4 ro_crriosTATEO) Only LAs free: none MODE[7:0] ns ps| LED_MODES g gOE HOR LED1 g
> RD_CTRLOSTAT3 IN_RD_ERRO . none have LA_l free bs| LED_MODE4 g gDODATA LED2 =
ctriosTAT2 [“BYFIN RD FULLO . LED3
assume IN—RD—FULL = Lost Sync :z cTRrLOSTAT1 [“BYF N RD WARNO i FD > II:ES xggiz - .SEE'/:TI:AIFO LED4 u
D6 l | g u
IPAD4PD oo ssratadBUF4 rp crriisTaTa0) Ro_crrLosTaTo [<EUF I R BUSYO CRITICALERROR o CRITICAL_ERRORQ LED_MODE7 g gENDOFEVENT LED5
> RD_CTRL1STAT3 [<CUF IN RD_ERR1 o7 INV BU'EE5
BUF oo |- LED_MODES g LED_MODE3 E
RD_CTRLISTAT2 IN_RD_FULL1 B b OETRAIL+3 WE o9 |_LED_MODE9 B LED1L
RD_cTRL1STATL [“BYF N RD WARN1L .@I LED MODEL u WCRITICAL ERROR -
D10
IPADAPD  perrizstatzdBYUF4 rp crrizsTATEO] ro_crrusstato [“8Fin rp Busvi FDCE p—— LED MODE1l, MESNGLE ERROR | _LEDZ o
D11
(301 > RD _CTRL2STAT3 [<CYF N RD ERR2 YOK WSINCLE WARNING LED3 u
ETH_XLIM XOK N LED_MODEL1.
RD_CTRL2STAT2 [<BYF IN RD FULL2 START ° WE OWE b12 LED MODE1z, ENEARFULL LED4 -
RD_CTRL2STATL [“BYF Iy RD WARN2 & WVOPEyy D13 mRROEFOK | ﬂ.
IPAD4PD UF4 e R e 14| LED. MODEL
RDCTRLSSTAT[3:6P RD_CTRL3STAT[3:0] RD_CTRL2STATO IN_RD_BUSY2 CLR LEDEN LED_MODEL LEDT®_ “LED1 ¢
> = em R GweDy o 2 |ACT
B RD_CTRL3STAT3 IN_RD_ERR3 va .
T EDRvees s B oprap | AA7
BUF LED LED AND2B2 ok ’
IPAD4PD REALFMM[S:Ol]BUF4—3$2EAL_FMM[3;0] RD_CTRL3STAT2 BUF\N RD _FULL3 .ﬁgw% OBUFULED? AC20 = LED:”)" OBUPFLEDS oo | AAS
> RD_CTRL3STATL IN_RD_WARN3 = - OPAD AB20 DDU_DLL_ERR DLL ERROR LED#%Kosur L ED4
Moni Real FMM? RD_CTRL3sTATO [<BYF IN RD BUSY3 LEDO™"<0evel EDO AB7 :@—. LEDS Kosur EDS o0 | AALY
onitor Real_| ? | | orap | AA20
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A
B
[
c
[
D

INTI63:0] LED_MODE9
MO
INT[63:48] ~-2L0CE _ FD16 BUFE16 D7 BUFE16
D[15:0] DINT[63:48] DDINTI63: E 16BITFE
9 }7 olis0] [63:48] LAl [15:0] TOMM[15:0] LAO_[lSZO] LED_MODES
> CE |
e 1 ;
T e o ® 1 LAL IS LED_MODES S
[ LAO 16
LED_MODE9 or >
INT[4732] FD16CE D|NT[4732 FD16 BUFE16 § } LAO 16 = LED MODES 4 - CLK E BUFELAO 17
m pusal oUs0] 32] Dl15:0] DDINT[47:32] E LAO_[15:0] ¢ eure u LED_MODE12 L Bure
g }7 cE ’ Q5:0] > — . .CLK625 LAO 17 | LED_MODE13 EN_WENOUT
e mCK e L Bure u LED_MODE1 JEE— E
.Mcm u D2WE L LAO 16
LED_MODES E _“BUFE
INT[31:16] ~2X8CE piNTBL: FD16 BUFE16 v gCLK LAO_17
D[15:0] [31:16] DDINTI31: E L oore
Q Q[15:0] bls:0] [3 1 16] LAL [15 : 0] SR
e }7 CE : Q[15:0] > — . SRACE GOLDDAT I 4CE -
i A WO mGOODDAT (-, GOODDAT il 3-SR s Qo [ DGOLDDARy
RST NV s Qo0 Lﬂ. }7 1| DDGOLDDAF
DDGDAT 8 D3GOLDDAT
F LED_MODES 3 a——— & > ce 2 | D3GOLDDAZ
NS0 FOr°CE DINT[Is:0] 2 D BUFELG v WA R O
ry— otsol s DINT[15:0] LAO_[15:0] SRACE _rer ok ) —
e ’ [ I SR4
K e ik mtEFOMT |, DLFIFO_MT CE ~_ SR4ACE
Q0 BUS
CLR == m mBYSY s, W
RST o o1 | DDLFIFO_MT o A D2 .7E sui ol -
S }T ce qz | DDDLFIFO_MTgg | S ol D2W
me e @ DALFIFO_MT ‘.CLK CCE 02— I °C
DOI[65:0] LD MO S — QR Q3 — e b ol
. FD16CE DE13 &l RST CLR
DO[63:48] DDO[63:48] |51, | DDDO[63:4 B jedmis SRACE SRACE " -
9 Quis0) 48] LAl [15:0] RST_LWC OEDAT SR4CE
s }7 CE > — B su Q0 M .7/* su Q0 |— WE
e CLK o — ol B su Q0| —
cul Q o
—— §l e jomstineg Sl e o ROMY L e i I
FD16CE LER_MODE1R U e ¥ B we O TRl
DO[47:32] D[15:0] DDO[47Z32] FD16 DDDO . ?UFE16 led_m13 %”—‘ %w—l 2 oR T
g IS opso [47:32] "] LAO_[15:0] SR4CE SRACE S
> CE Q[15:0] > .M_L b CHECK CRC SR4CE
S CLR e s PiC D g D Q0 — mCRCOK g,
RST o Q1L l— o o1l — Q0 —
FD16CE LED_MODE12 B }CT cE 0o |D3LWC LD g % }T cE D3CHECK CRg & | o1 | D2CRC Ol
DOJ[31:16] om0 DDO[31:16] FD16 DDDOY ?UFE]_G led m12 e S B——pc E ce L
’ ) . D[15:0] 31:16] LA1 T 2 o}
g Qi15:0] ] _[15:0] - S
> .}z (;E Q[15:0] > .M‘.EFE[L
s CLR e % I} ™70 LEDO -
T % I NV
5 FD16CE LED_MODE12 3 | o :xz ::EB; n R4
SIEEEE) e DDO[15:0] [ BUFEL6  Jed m12 ¢ LEDs™ gEo CE  weweel
° o50) D[15:0) DDDO[].SO] LAO [150T > o B 3 .M - wol— NORS
5 }7 CE ’ Q[15:0)] > = . £ o
Cl Q P — o I
= CLR me—c § } iNV o LED4 L] s }7 CE o2 | D3EOEg
&} ™75 LED CLK
RST 3 o, 5 ™~ B———c Q3 —
&} ™76 LED6 9 CLR
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D
LA1_[15:0] OBUF16| 1 [15:0 OPAD16
mLEDMODES 5 ey enn o e i)
= BUFE16 BAD_ TRIG LAO 16 e o 4
. o ) c = 1 ™ *kkx gbAL 16 El 16 o]
ERA[15:0] DERA[15:0] ; DDERA[15:0] LAO_[15:0] -Geur
D[15:0] _ CLK LAO 17 o
= n SCLK™& 1 17
m LED_MODES L sure [} opap |
EN_ERR_CRC OBUF
BCK ¢ [ CLEE N = LED_MODE7?7
mEN_ERR OR? =
BUFE16.DCRC CNT ERR{>O DCRC_CNT ERR LAO 16 - BUFES
E
ERB[15:0] DERB[15:0] DDERB[15:0] LA1 [15:0] v CLK & BUFELAO 17 m-ED_MODE6 ¢
FD = Lo ———a ST LWC LED1
e | e | .SOMETHING BAD, o BAD_TRIG %VO BAD TRIG. FD mRC_ERR LED2 o
mEN_TRGERR mLCOODFW 5 o D2GOODFW LED3
BUFE16 CLK LTRG_TRAIL LED4
- c =
ERC[15:0] DERC[15:0] DDERC[15:0] ] LAO_[15:0] e RG_TRALL DONE LEDS o
L1AN[31:0]
CcLK CLK LLL MODLG EN_TRGERR FD16 LEDMOBED ?UFE:LG LED_MODE14 EBUFES
e e BLED MoDELs ) ) EN-TROERS , S20UT[17:2 LAO_[15:0] mLEDMODEL& e” © "~
D16 FD16 oo BUFE16 L1AN[23:0] mCRST_LWC o141 LED1 g
XMIT_ERRJ[15:0] 0] DDXMIT_ERR[15:0 £ mPLWC_LD LD142 LED2 -
- mEK e mCLTRG TRAIL LD143 LED3 -
&l LED Mobeo BUFE16 DLSECOND_HD LD144 LED4 -
LE . mPCGOLDDAT LD145 LEDS -
S30UT[17:2 LA1 [15:0]
BUFE4
mLED_MODE11 e
| CE SN .M D Q Mﬁ .SOFTRST LD110 LEDO -
BXR m MTINO W b LED1 o
ED [ LS B RST INYV LD112 LED2 -
ERA[15:0] ERBJ[15:0] mCFBER_ERR OSTATO mEVCNTRST U 1p1s LED3 g
= TIMEOUT ERAQ .OFIFO MT BUF  OsSTATIL m-TRG TRALL | qQ [ BLTRG TRARY FD INV UﬁE4
START_TIMEOUT 8YF  erm was APAFETH XLIM BUF  OsTAT2 mLSECOND_HDR | o [ DLSECOND HDFg gtEDMODElle
mEND_TIMEOUT %E ERA2 = LOST_IN_DATA > ERBO = FF BUF  OSTAT3 LN » Il;lcﬁ(\) >C LD114 tggg n
BAD_FW ERB1 BUF LD115
T;gGTFEZi DONE _b<aur Egﬁ FIRSTDAT ERR _ P<GUF _ERB2 mSLINK_READY OSTAT4 L De .7,;. RST W e LED6 u
LTRG TRAILL  <BUF ERAS MISSED_TRG TR P<ayr s m ~_OSTATS SR4CE SRACE 7 RST KW LED7 &
C.RC . BOF SOAEECJV%R;VORD éﬁ ERBA SLINK_WAIT KBUF osTATe S00DLW mCRC CNT ERR | | wol— = OB u
ERA6 UF ERBS .
" CRC_CNT_ERR [<BUF  gpa7 FIRST_HDR ~<RUEeres .SLINK OVFL [<%* ostarz - @ | bpGoopLw, S
W R END ERR b<aur emas LERROR WORD _<GUr _eRe? BuF o *8—’—.7 ce @ 4———ﬁDCRC CNT_ERR
XTRA 2ND_HDR <BUF _ ERES LOFIBER_ERR OSTAT8 8 }7 cE @— >
= CRC_OK ERA9 | ]} s CLK c Q3 —
o IR G T %F ERB gLOFIFO_MT <8 os7ato mCK e o AT
= NEAR _FULL ERA10 5AD 2ND TR %E ::2 was LAPAF.LETH XLIM INV' 5STAT10 RST CLR R4C§E‘} | SR4CE EN_WENOUT E
mo R ST eran .ZND HDR_1ST BUF  epeio pCBIMT_OVFL &F ostatit OEFOK *kkx mR2WEN LAL 16-
PAF >@F ERA12 [ ] SUF REN_TRUE su Q| — B su Q0 — BUFE
m L1A_AF P<GUF  ERALZ mPDU_DLL_ERR BUF  ERB13 m-SLINK_READY OSTAT12 = DDREN_TRU§ o1 | DDOEFOK o EN_WENOUT] EN WENOUT |
BUF DMB_ERR BUF  erpis LLFF W osTATI3 @ 8 " LAl 16
| | 9 L [} CE Q2 — sl .
CRITIGAI\DLM BEEISI;OR ol gLOST_IN EVENT KB cas LSLINK_WAIT [<BUF os7AT14 Sk ¢ & 7 gl | ol fure
= >R BUF @BUFF_OVFL (& ostamis R GNP CLR
FD15CE BUF .RST—I %}
| CRC[14:0 BUFE16 - SR4 FDCE
E mRENCED g, Q0 [— RX_ERRO| LRX_ERROR
8 LCRC[15:0] LAO_[15:0] ot|— '—t ° N
9 DDRENOE-0 ce
) CE Q2 . CLK
g TS oo | D3RENOE-O g L R
RST - RST
.—‘
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A T B c T D

REF DCM OFD_1 DCM
o - CKESIN P CKEZS |, ... L ck Rer~_CLK625 CLK-625 | o] _oreik oo CLKINAO & CKIN4O | . L ckaor CLKAO0_ “=r_ “ciiuo0 ]
BUFG | K625 BUFG v BUFG _ CLK40 BUFG OBUF
W2 cxes cLkog—— LOC=BUFGMUX2S W) cxes clkeg——  LOC=BUFGMUX3P
CK125 siow 1z
— ossen cus— [T RS N . DSsEN cucus— CLK40-1
oo CK125 BufGs, Top: 7P.6S.5P.4S/3P.2S.1P.0S o
vy O A5 - n Bottom: 7S.6P.5S.4P/3S.2P.1S.0P ol — ko
curaxisd—— LOC=BUFGMUX0S EDC 1 [ERERIT: R— oBuF "VME4"
e o o|ETH DLL ERRg o
cukexasg— BLL LOCK3 cukexasg—
m-OCKED . ‘oo DLL_LOCK3 {>O DLL_LOCKg mOLELOCKS A, o RST 40 | por ‘oeced LOCKED {>O LOCKED g
statusi ol e .RST statusr ol n
@ —
A STARTUP_WAIT=FALSE
?‘ PSINCDEC CLKDV_DIVIDE=4.0 §G o PSINCDEC CLKDV_DIVIDE=4.0
EN osen STARTUP_WAIT=FALSE BN psen CLKOUT_PHASE_SHIFT=FIXED
—> PSCLK PSDONE—— SR4CE —> PSCLK PSDONE——
Q
(8] }7 SLI Q0 —— .
> PHASE_SHIFT=10<--- DeltaT = N*Period/256 = N*98ps, 10ns max
CLK_FEEDBACK=""1X"" DDU DLL LOCK QL — CLK_FEEDBACI "X
CLKFX_DIVIDE=1 L CE QR— CLKFX_DIVIDE=1
CLKFX_MULTIPLY=4 .CLK c o3 PWR-ON-RS F’WR-ON-RST. CLKFX_MULTIPLY=4
gtéog;EgEéfliYsmgLE—NogE o} CLR INV DFS_FREQUENCY_MODE=""LOW™"
DLL_FREQUENCY_| MODE— ow™ %“ FDC DLL_FREQUENCY_| MODE— ow™
DSS_MODE=""NONE' Lvemoszs DSS_MODE=""NONE'
DUTY CYCLE_CORRECTION=""TRUE™ IPAD1PU RDYINO RDY_INO DDU RDY SYSTEM RD! DUT‘( CYCLE_CORRECTION=""TRUE™ OFD
PHASE_SHIFT=0 PADIPL RDYIN1 [NBUFewssRDY _IN1 b Q ﬁ 1 load:
A e pros - FOVINZ_[<E-ROV_Nz e R e R
DESKEW_ADJU! 'SYSTEM_SYNCHRONOUS™ BUF ANDAB3 -% c DESKEW_ADJU! SYSTEM_SYNCHRONOUS™
FDCE CLKIN_PERIOD=0.0 CLR CLKIN_PERIOD=0.0 CLK156
R DCM F " ‘
OFIBER_ERR LOFIBER_ER USER?2
.—% o Q wesnckiNgge P~ CLK156
ce ‘ \PAD CKFB_IN {> 2o KFB N cuan ao |GCK78 CLK n fBUFGDS BUFG u OFD 4 |oads:
IBUFG BUFG LOC=BUFGMUX4S
.CLK c HCLK CLKFB, CLKIg—— LOC=BUFGMUX7S .CLK78 o Q IRCLK
CLR
p FDCE - T FDC_1 CLK156
EDCE ETH_XLI LETH_XLINg ao— USER1 B
l—”t o Q el GCK156~_ 2CLKg o o DDU_DLL ERy
OFIFO_M o 2 LOFIFO ME CE BUFG LOC=BUFGMUX1S
cuaxasd— LOCKED
ce e o DDU_DLL_LOCK |
CLK c st DLL LOCK2 CLR FD
CLR O AND2 RST __
asT I | CLK78 |, o| CLK78
o] DIl 10CK2 INV
EDCE g, ‘oo DLL_LOCK2 {%9 DLL_LOCKg K156
LFE LLFF starusrofill (LA TS Lo - CLK78 has 7 loads to:
D Q—H 2 Slink, OutFIFO WCLK, InFIFO RCLK, FPGA_ckFB
Sl }7 PSINCDEC STARTUP_WAIT=FALSE LOC=SLICE_X0Y78 -
CE g CLKOUT_PHASE_SHIFT=FIXED . - —~
T W Ell e PHASE SHIFT=0"  <--- DeltaT = N*Period/256 = N*50ps, 10ns max
CLR FDCE PSCLK PSDONE{—— FD 1 2 loads:
RST CLK78 o-weLk "R " owcLk
EDCE mSLINK R?DY 5 o [ LSLINK_READY g u ° ° OBUF op0_|
'CLK_FEEDBACK=""1X""
CLKDV_DIVIDE=:
mSLINK WTT o o LLSLINK_WAIT o ce R BibE=: .CLKng“t>C
ce .CLK c CLKFX_MULTIPLY=4
CLK. CLR DFS_FREQUENCY _|! MODE—”"LOW
B=———)c RST DLL_FREQUENCY_MODE=""LOW'
CLR DSS_MODE=""NONE""
RST DUTY_CYCLE_CORRECTION=""TRUE"™
DDU_Ready for FMM; BUSY==RST with pull-up (exte;ggpé@gigycomx
Add CoadConst & BUSY logic for DMB/TMBY/etc. later. BRSO ADISTo S YSTEM SYNCHRONOUS™
JTAG Reset is like SyncRst
ARST is like SoftRst, add load const later
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A T B
C T D
IPAD SBDATA S— SB_DAT, CB4CE
IPAD TDOUTO 1BUF TD. OUT(i [ ol
IPAD TDOUT1 IBUF” TD. OUT]- N
e X FDC SR4CE e FDC
BUF Q2
g }7 o o [ LETH Ui ETH XLIM- ELIM CLR ETH LIM CLR
i . > SLI Q0 A% Q3 EL3 Q——————mm—
DCC FULL is no use; better for DCC to send "FPGA ProgramDone/Ready" signal QU ETHXUM 1o e AND2
then DDU Stops on DCC ~PAF signal. ' M e g . . e meK e
Was like SLINK ETH LIM CLR LR > 1 clk e ar CLR
now is DCC7 \PADIPU ONK READY [, DCC_LNK_RDY RST ETH_LIM_RST = c o sl . .R’ST_[
~FF or ~PAF. | paowy  \SToPDATA [N8YF  DCC_STOPDAT | o AND2BL (At —
. SLINK_WAIT ETH_XLIM-1
S-Link ~Full | oy »-ItFF go LFF W
. ILDOWI
S-Link Ready \PADLPD N i lBL\}r\éym‘gsSLlNK READY ‘ mEH LM ETH CNT RST OUT_UNIT
SOP4 .
— ILRLO LRLO RST DOI[65:0] [ o > iizg RXP
oo S_ILRLL B LRUL g or3 8 }%22:
oy o ILRL2 KBUERio P OUT_UNIT DO[31:0] > ERROR—
e m " TXPO
IPADIPD ILRL3 BUF LRL3 RXNL i el B TiZo
BUF u ™ o er ok [ BYE  en e
orors . ILSFO LSFO g DO[63:32] © |BPOKL o crrod oo
ILSF1 BUF | SF1 DIN[31:0] TXPL
PADIPD e - SoGEE D E LRxov]_RXDVO
paoieo > ILSF2 LSF2 g BYE e oo [ rxero
— ILSF3 D i LSF3 m Eiz (GBEE RXP bopLo RX_IN[63:3 Rx_ERROR—RXERO
1PD |
e u P e B Loadless
TX[17:0] A ERROR— e 2 Rx Data
XOUT[A7:0] Txpl—1XP_GBE Rx_erron—RXERL &l }WREF’SEL - monitor
MAXDELAY=5NS : d_TXN_GBE N Loadless 2 W———"—BREF1 Rx Status?
R GB_IN[15:0 Rx Data S —ge e
.LFI‘DP Try MaxDelay=5ns here? DO[15:0 p— — EY [E——— ...monitor liéftK pCLK
. . CLK
WE [~ e oL owERer “OUWEN Lxo B RXOVg  DO[65:0] o ECKINISS  Looo Rx Status? B oSt [
. | Gaur  TNM=OUTDAT OPAD ‘ ~x_erROH GB_RXE &1 }TBREFZ .w‘m
- I0B=TRUE Loadless W ok
[ LR 2 OFDDRCPE Rx Data BRsT
R— ...monitor L v il
P ? e STEM RDY 7
§O}7 0 RE QTP 45 Rx Status? - RST F?P - RST FDP
Gl o CK625 | \ -
o L KBIT PRE K-BIT PRE oszs so)| -
E }7% ce mOLKEZ e UCTRCT, - OUCTRL ;|
B=="co mCTRST Lo I0B=TRUE
mCK o CIK SYSTEM_RDY R [ [T S
INV MR LOC=SLICE_XO0YO:SLICE_X33Y39 o
zZ
FDCE &l ot SLNK RESET |
)
.—t o GBIT_OVFL — 8 ]
CE — BUFE4 (,gj‘ ‘ Lvemost
[T N ;. gVODE7 e ?‘ venosls
RST 9 P70 TPO - ? ‘ o R
> Z, USF3
SLINK OVE FDCE BUFE OVE oRs ] § P71 TP1 - ol
DDU FULL BUFF_CRIT SLINK_OVFL ) |'l BUFE4 gPDREN_TRUE TP2 - g P72 TP2 - po "R
mSLINK_WAIT| orz LED_MODES _E DDGOODLW TP3 g | TP3 B ko OPAD
OR2 | u 1 BUEE4 u [t TP 43 P
CLK TP2 wenos) o 1
CLI OBUE
BT e TP1 BUFE4 mMODE? e i e I
st m'RG_ERR TP2 g WSS g | e TPl g w3 o
> OBUF
m-TRG_TRAL }<( TP3 = ] 8 P75 TP5 - o
Push Bution Rese{ ~ IPADLPU ARSTIN e ARST ‘ — TPl § TP76 TP6 ™~ e
VME System Rese{  IPADLPU sysest  [“BF  svskst D&. mPDU DLL ERR TP2 — wonos
Pt — m LRX_ERROR TP3 g e
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A C D
IPAD16 |N[15:0] IBUF16 DIN[15:0]
1[15:0] MODE5
IN16 s DIN1G B u
PADIPD IN17 1BUFcuoss DIN17 DlN[l?O] MODE4
IPAD1PD - MODE? LED_GBE E
16=BOE mCK125 LAO_16 -
17=EOE AND2B1 e Bure
mCLK625 LAO_17
L Bure
DIN[17:0] [ ETHCNTRL
I DIN([17:0]
NoDelay is Default for IBUFs: TX[15:0
IPAD1PD OFIBER_OK e OK_GBE OFIBER EF\’E TX[17:16]
[PADIPD OPAE 1BUFcwoss BAE PAE - EQEOGM;E OFIFO_MT KIN[1:0 . U
\PADIPU OPAF BURewos paE PAF g W [BEROK == REN y> 'OREN P
PAE OBUF
PADIPU GHALE BURcwos HALE HALF mAE FATE o1 ret GT_RST
1BURcuoss =3 FAE e i —
\PADIPD OFULL FF FF - .7FF PAF LD[S'I)J_%
PADIPU OEMPTY 1BURcwosoFEQ_MT OFIFG Mg L i TP[7:0]
IBUF MODE[70] TPOUT[7:0— I
| ODE[7:0] LAO_[15:0]
TSTOUT[15:0]—
ac FDCE
.RE u .FOK GBE o 0 LFOK GBE.
=RENm mRST .
mCLK625 | ETH LM mCLK c
CK125 ETH_XLIMIT CLR
LT B GBIT_DAV 2
HRST RST BUSY——————— 1l Sl }—‘
LOC=SLICE_XO0YO:SLICE_X33Y39
FIBERLED
FOK_GBE FOK FOK_LEO——
LFOK_GBE | FOK
GBIT_DAV
= BOLK Eéz‘(’ DV_LED——
BN o OFOK "“*#__** * FOKOUT
Lk FOK_LED %BUF P LED OPAD ‘
CC16CE WEFBUNK ¢ eping BT DAY OFF
SRL16E .LR;T v ieg CBIT DAV, OPAD ‘
Ql15:0] SRLI16E L-GBUF to FP LED
CE CEO — Iﬂ D
.SCLK c Tc BCLK_EN cE Q INT_BCLK o
RST CLR BSCEK ek B BCLKEN| o o | BCLK D O-BClK g
§ }7 A0 .%XLK INV
U§ }7 Al §U}7 A0
gg}i A2 ug }7 Al
ol }7 A3 o }7 A2
>O ‘
—— ¢ | A3
@INIT="0000'
@INIT="0000"
FTC FDC
mBCLK EN | o FBLINK | o o |LCFBLINK g
.SCLK c .CLK c o , ,
CLR CR 2| zEROO "R *" * OMARK
RST RST ol OBUE —= o0 _|
[ R LE— [ R LE— g | ONEQ “FOVE - ORT — ‘
> OBUF
THE OHIO STATE UNIVERSITY e DDU Control Y J RdPARENT PreE 1 Froeer D785C
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Controller Logic bATE FILE FAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 1-26-2005_12:28 DDUCNTRL .7 ‘ 2F




A B [ C [ D

comp[so] Soft Rese’t ALL: N()ng 350&% CMD bus is inverted, but NOT on DCC! ***Un-inverted at IBUFs for use with DCC, DDUCtrl ver22+
mCMDE g (28deo Big Endian" to CCB CSRZ then cmd gets right-shifted 2 bits and inverted!
couns /DCC VME > 0x7000 in software to VME == 0070 to CCB == ~0x1C on cmd bus==0x23! ]
[ cops | USEW FD #@% Start Data Taking: ~0x39 (57dec) = 0x06
cemps [NV comps "\ CCB_SOFTRST/| | o [IN_SOFT_RST g [ NeCRE| FDCE FDC
ccmpz [NY ccMD2 | MSCIVIREN,
iy ekao o )ccs STAI:(':I?MA[')I': o o [RCCB_START | | o lcce_sTaRg
CCMDO ¢ CLR . coup1 | B———cE
SRARE  ~ gRSTSOFTRST JE— m CLK40 e e g CLK40 4o .
mNSOFTRST/ o SbE{RSPTSFanin. 25ns before MRST (which lasts 37.5 ns min.) RST . MNE T RS L
R o then SoftRST continues another 12.5ns min. CCB_START
g — I NJR
® gCtkads o RST SOFT R Hold it for SCLK FDR in VME_Ctrl ® <57 SOFTRST |, sortrst g
R SR16RE A RST
gRST_SOFT_RST NJR N p NJR+00R2 .@w
HOLDRST st NJR+[15:0] or2
Stop Data Taking: ~0x38 (56dec Fpec 0x07
s 9 5 CCB_STOR,
o CovDi FDCE 8 Q u
NANDZBL | )ccs STOPDATA |, o |[RCCB_STOP .
EDC ED AND2BL | CCMD6 cE CLR
| mRCCB_START
s CCB EVCNTRST, o |_REVCNTRST, o EVCNTRSTR. “BuT EVCNTRST oo | " zz:z; m CLR40 e
BUF L-Geur | I CLR
avps  gRCCB STOP RST—]
CLK40 CLK40
[ SSSAS [ SSSA oos
EVeNTRS ° an ‘ = B code: ~0x3E (62dec) = 0x01
.%\ REVCNT_RST T - CCVD4 RBXR FD
(il cwins FDCE RBXRBCO Bco "t “*BCOOUT
oRz L T jw o 0 RBCO D Q %up OPAD
m CCMDS -z CCMD6 or2
g | Sync_Reset ALL: ~0x3C (60dec) = 0x03 oL k| mCLKa0
e FDC RST e | L TC or
g S5 "\ CCB_SYNCRST | o [SYNC RsTy -BCO ) ANDS RBCO_RST I
Hm . OR2
™ CCMDL ccMD1L = CLK40 c
.m Ny CCMDO CLR
= mRST_SYNC RS
AND7
SR4RE
mSYNC RsT| ol —
g o« zi |RST_SYNC RSTg
WO ol CFEB_Cal[ 2:0]: ~0x2b, 2a, 29 (43, 42, 41dec)
@RST_SYNC_RST g s =0x14, 15, 16 (20, 21, 22dec)
. CCMD4 FDCE FDC
. Cous CCB_CFEBCAL CCB_CFEB_CAL CFEB CAL *kk -
_— - coun2 a CCMDS ZE ¢ ° ¢ gVME 1A N\ L1A T “udour pves [ aoieo B BXR u
::Z>M mCLK40 | g CLK40 e IPAD7PD BUS[82] CCMDI[6:0]
CCMDO ANDS CLR - BUS[SZ] CCMD[GO]
ORZCFEB CAL — IBUF7_INV33
o CCB_CAL_RST _ CCMDI[5:0]
OR2 CAL_TRG_DISABL RST CFEB CAL TNM:TPDIBUF_\NV_SQ
RST "CMD_STROBE" g CCMD6 O<} CCMD6
INV
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.SYSTEM RDY

R DDU_DLL LOCK| . .
SLD_EN an oK )O IN_RD_BUSY4 gy VME-FPGA ORs these with DONE bits.
:@T IN_RD BUSY[4:O] DDU_BUSY "’ "BDUEMMO oPAD ‘
SLD_EN OR2 ~oeur
NAND4
L6BITF e ) >—
TXEN_DMBJ[14:0] OFlS TXEN[14:0] OPADlS PAF_ERR

n
orR2 N RD WARN[4:” E DDU_WARN {>OBUFBDU‘i=MM1 orrD ‘

1GBIT0TXDIN DMB[lS:O]OBUF16 TXDIN[15:0] OPAD16 oRsL need L1 Throttle
X000 mm— > Hard Reset uF ERR
MULTI_XMIT_ERR DDU_FULL """ "BDUFMM2

INRdCtrl Lost Sync: % L-Geur ora0_]
SR16CE FIBER_ERR ORS_1 . need Sync RST
m TIMEOUT IN RD_ERR4 gy Add Crti.Err here, but Not FULL?

Sl . MOSZ5. sLpy
= st ID_SHIFT[0:15] LOST_IN_DATA IR E =] ) —DDU ERROR™F_ "BDUFMM3 oo |

%BUF

IPAD1PU SEN6 SEN6 Qs OR5_BUS need Hard RST
"VME2" W{>Fjiv M ce ; ,
o WMo Defa ; (during rst, prog & config)
pR FDC ID_SHIFT[15:0] FD16CE DDU_BUSY = HI

BOARD_ID[15:0]

LD_RDY (vme3) = HI
SENIN (sen5) = HI

SENG6 (vme2) = HI

e TXEN[14:0] = HI (Low True)
SDIN_—— > SR16CE FDC mPWR-ON-RST RDYIN[2:0] = HI (Low True)

mSENID) SEN_ID+1
IPADIPU AUTOSLD_EN [, «~SLD_EN g ’ ) w
"VMEL" L eur SCLK

| M
WG e AND2B1 CIR

NJR

NJR

o SN SENIN ] ID_LOAD |, o |ID_LOADED pMRST__ DCC_LinkRDY = HI (Low True)
—— | SLD_EN -
Lo a —
18UF_Inv ggRDY_IN2 SD_SHIFT[14.0] D_LD SOFTRST DCC_StopDAT = HI (Low True)
AND2B1 SEN I& c OR2 = O S LD RDY. FDPE
‘ \PAD SCLKIN [~ e RAWSCLK [ SCLK SLD EN CLR NAND4B2
1BUFG Lo aR LD_cu SD_LOADED SER LD DONE PRE SER D ROV [~ . LD RDY
LOC=BUFGMUX6S  _JR NJR /D_LOADED b DL Lok D Q L Zoor "VMES" OPAD ‘
OR2 FDC AND2 " cE
SCLK
spLoap |, o | -sD LOADED =——)c LEp_mope11BUFE16
E
:SD Lo > sL_peBUG[15:0] .| LAO_[15:0]
mSCLK or2 RDY_IN2 SL_DEBUGO
€ o LED_Mope7 BUFE16 lm >
E SL_DEBUG1
LD CL| . . |
O CR ] ID_SHIFT[0:15] LA1_[15:0] r oy KB o pEBUGS
. COMP16 _[RBYF si pEBUG3
LOADKILLF[19:0] LOADKILLF[15:0] BUF
LOADKILLF[14:0] A[15:0] FD .SEN ID SL_DEBUG4
£o |_KILLF D {>O KILLF_LD 5 o I KILLF LD+1 g LD 8F sL DEBUGS
BUF
LLOADKILLF[15:0] INV .ID LOADED SL_DEBUG6
. SCLK LED_moDE11BUFE16 ~ <BUF g1 pEBUGT
.7 (o} E
8 SD_SHIFT[0:15] LAl [15:0] ™ oL bEBUGS
SCLK —
L B SEN+1 _ KB* o pesucs
;SEN 5 — NIR FD16PE BUF
MUX2_16B FILLE50) _ SL_DEBUG10
KILL_CH[15:0] AND2B1 KILL_CH[15:0] : BUF 5| DEBUGI1L
LOADKILLF[15:0] Ql15:0 FDC KL LD+1 D “Laor
10BUS[15:0] 5 0 SEN+1 FKILL[14:0] OBUF15KILL[14:O] OPAD15 = SEN SL_DEBUG12
reuskisal SEN e > KILL_LD BUF sL DEBUG13
SEN+1] L]
W= CTRL SOP3B1A SD_LOADED [<BYF s DEBUG14
8 © UF4 =
5 }75'“ R CLR LOADKlLLF[lQ:lG]B FKILL[19:16] _ [RBYF 51 DEBUGIS
— : — BUF
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. LE
Z , Vj\/v@ ID[17:0] .Mfﬁ
FD JD16 LAO_16 -
CTRL1 LDOFW+2, e Bure
| e I Qf——————; LAO 17
|
.CLK c
BUFE4
mLED_MODE15 ¢
@FIRST_DAT LA1 O -
@FIRST_HOR LAl 1 -
@LSECOND_HDR LAl 2 -
.STAT CODE LAl 3 u
BUFE4
LED_MODE15 ¢
mCGOLDDAT LAl 4
|
.FIRSTDAT ERR LAl 5 ™~
m2ND_HDR_1ST LAl _6 -
g-VB15 LAl 7
|
TTS_STAT[3:0] Bﬁ:E4
m-ED_MODE15 ¢
mGOLDDAT LAl 8
|
mLDOFW+2 LAl 9 =
mLGOODFW LAl 10
LAL 11 &
mOLFIFO_MT 1 g
BUFE4
LED_MODE15 ¢
m MOREDATA LAl 12 -
ED16 LED MODEloIEUFE16  LINLLERR LAL_13 g
BUF4 BUFSTAT[15:0] | BSOUTI[15:0] LAO_[15:0] m L1A_ERROR LAl 14
FFULL[3:0] BUFSTAT[3:0] > LAl "
> ESINGLE ERROR 15 n
BUFSTAT[9:4]
L= ED16 LeD_MmopE10BUFE16
- BUFSTAT10 BSTAT[15:0] BSOUT[3L16] LAl [15:0
mPDY_FULL BUF BUFSTAT1L BUF4 BSTAT[3:0] : : - ]
mPAF_ERR BUF BUFSTAT12 UFE4
m L1A AF BUF BUESTATL3 BSTAT[7:4] ___ gLED_MODE1Oe
NEAR_FULL [<BUF BUFSTAT14 .WE e LEDO H BUFE4
= BUF L1A PUSH NV b1 LED1 ILE—DM I
.DDU WARN BUFSTAT15 BSTAT[13:8] = . u SYSTEM RDY o150 LEDO
BUF LA PoP LD102 LED2 - | LEDL
TTS_STATO BSTAT14 AT NV ip103 LED3 - .LOCKED —— u
Lgur NV UFE4 .%_% LD152 ﬂ.
m TTS_STAT3 ’EJF BSTAT15 LED MODE10E mPLL_LOCK3 LD153 LED3 o
IRST _BXN LD104 LED4 . NV UFE4
mP2BUSY NV Lpios LED5 - mtED_MODELS e
g 1S STATL <O o6 LED6 g mCDU_DLL ERR LED4
m TS STAT2 KO 1o LED7 g mETH_DLL_ERR | _ LEDS o
NV m-SDOK LED6
DO LED7 -
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A T B T c T D

CLKA - IN[39:0] -- CLKV -- RDAT[39:0] IN[79:40] -- CLKA -- RDAT[79:40] DAT[39:0] DATI79:0] DAT[n:o?lz L1AN[11:0] LIAN[15:0]
Use these busses for CFEB CRC and Special Word checks-->> |DATIL2:0] DAT[31:BPFL2 L1AN[3 1] N[220
ED4CENext-to-last word on DAT FDA4CE > L1AN[23:0] [23.16]

(last DMB E-codes) B oUT5:37]
o 00 Qo LGOODLWO. | RDAT1S NODATG .
.LWl b1 o1 LGOODLWl. » RDAT15 Di}—. .LD FDAVO
ES Lw2 LGOODLW2 g m_RDAT14
g: Lw3 Zz Zz LGOODLWS g [ RDATS9 nanDs >
m ECHOAE e 'ﬁjo—- NGBATL ADD4_BUYjse NEW DMB logic here (old L1AN was [51:40] & [31:20])
e m ROATES
CLR m_RDAT34
.RST—‘ NAND4
Lowest 5 RDAT bytes synched to falling edge of CLK
IFDDR40C (next-to-last word bits)
IN[39:0] RDAT[79:0] come with E-codes of last DMB only,
RDAT19 followed by C-codes mSLINK_ WA
OUT[35:32] DMBDAV[11:8] EXT STOP
YT RST SELLEFO BMETY £SEIFO_EMPTY TRUE means next DAT word is not GoldDat
. - CLK M4E_BUS S ST T
DAT16 [ RXERD RST EO ; S . LFIFO_EMPTY o E Qw.
DAT36 [<BUF RXER1L synched w/DoFW+1,2
DATS6 [“BUF  RXER2 c mCK e
DAT76 [NBUF  RXER3
.LD FDAV3

~EREN/Echo_REN true s'\e}?/s there is fresh data on the bus, timed to LFIFO_MT false
BUF_INV4 4E_BUS FDC

g, DCNT3 EREN[3:0 EREN[3:0] piz0l o ECHO REN| LECHO REN
o 4_—.
DAT[35:20] BUF16 OuT[31:16]f OUTse [0F oo R M ¢
> outs7 KB penm : EVT_CNT[23:0] ok |,
DAT[55:40] BUF16 ouT[47:32]Q outss [<& pcnro COMP16 L
> OUT[63:.0] ~“BUF ARSI = RSt ——Tsynched w/DOFW-+1,2
FEND appears § DAT[75:60] BUF16 OUT[63:48] 0 ouT3e [~ INLIERR - CB16CE Like LREN_TRUE.and.FIFOnotEMPTY?
atend: > o EVT CNT[150] R o [LIAMISMATCH+1
sometimes DATL? FENDO g v set for first 2 E-codes Qo] p— el L1AN[15:0]
always DAT37 e renpi g ffrom each DMB IART | B(150)
never DATS57 80F FEND2 g }should beEeg%gXSstero I& c TC ¢ SESRDY
never BUF g
FOE R%Ng DAT77 = FEND3 o RST EVCN INMT[B:O] WTNGO]
mECHO_REN LoroAve : DATA_READY DATA_RDY
LREN_TRUE SYS_RDY 0 IN_RDY N RDY NOT RDY -
LD_FDAV[3:0] '—t IN_ NOT_READ
DOFW+1 L1AN[23:16] ONE RD ONE_RDY
FOE_REN1 - N :
.EB?NANDA s ¢ o PAFIN[3:0] SAFINEO] RDY([3:0} o 3'2 .
mRST : NRDY/[3:
LREN_TRUE LDFDAVL AfFFlN 30 EFIN[3:0] NOTROYVISO) LFOKJ[3:0
DOFW+1 synched w/GoodDat el LFOKB:O}Tsc[)_]-TIG
FOE_REN2 anps DMB_END Em— | FIBEROK(3:0] 0 < ]
m FOE RENZ an MT[3:0
ECHO REN (0 FDAVO °'DMB_ENB=DMBEND 0] FERRISO
LREN_TRUE LDFDAVZ INL1ERR FERR[3:0]
DOFW+1 LOADFDAY L1A_MISMATCH FDCE mSTART TIMEOUT | o0 1iEOUT  FPAF[3:0] FPAF[3:0
RST - :
m FOE_RENS s DOFW+2 GOOBR3L1A o o | -L1A ERROR L END TIMEOUT FFUL[3:0] SRR
m ECHO_REN LoFDAVS OR4 m ce I——TEND_TIMEOUT PAF_ERRORPAF_ERR o
LREN_TRUE AND2 B=pc SEOKI3:01% D SOME_FIBERS OK>O NO_LIVE FIBERSy .TRST FF_ERROR—F-ERR g
wDOFW*L | (exclude DMB_Err case?) gRST ECE o v B==—)cK FIBER_CHANGE-'BER_ERRg
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keeps _all_end C-codes? no...but we don't want that anyway. Use ~Fdone.~Renoe-0.DoData to flag C-Codes at DAT

_ OE_FOK .
RENOE-0 .W @RENOE0
W TRY_GQQDDAT-1 DODATA C-CODE-DAT
LREN_TRUE L u
NAND2 = FDONE
.LFIFO EMPTY, o0
A [ s 000000 anpas: ¢ b el D
Note that DONE means Last FIFO_REN is done! jDONE Vse as POP for Standard FFO ol HEBUS FD oEFOK
- B Sones S RST_DON :
Use LFF and SLINK_READY to delay START of next even®2 = > = o
XTI ST ENDEVT DO_EVENT FDC
mDATA_RDY DO_EVENT g = BUSY L coT LIA D Q o o BUSY -
mSLINK_WAIT .LlA pyee ok | - synched w/DoFW+1,2
D31 L RO GOk | mCLK | .RENOEO "’9"92 skips _all_ end.C-codes
ChACE : - mRSTSTART ——7 RST_DONE &~ RST_EOE &’ m-EIFO_EMPTY GOODDAT-1| GOLDDAT
MOREDATA ot — e » = AAA | m-REN_TRUE | e Q—— &
CNT_FIFODAV old off this Reset until EndOfEvent OE FOK
GOOD_FW CLK cE CEO FDCE B CLK
AND B==c T RsT_DONE FDPE STRST = ¢ ar synched w/DoFW+2
= D Q RST_STAR RST_DON
RST_EOE mRST_DONE—7
DOFW I O ce RST T SToR LFIFO_EMPTY. FDC
Use as POP for FWFT FIFO? START GEN | e mete e ore RENFIFC_EX GOODDATAE
Yo LR REN TRUE GOODDATAEN-1 | 0 Ne
aRST_DONE .
ENDOFEVENT | o ENDEVT RST EO OR3 RENOE-0 .. CLK
4._D—5 REN TOGGLE v REN_TOGGLE e sorrat e
CLK @ RST_DONE
= ¢ ar OE for current Fri]bedr M?Dmor Ad]r_ synched w/DoFW+
RST SR4CE [T MUX2_4B_INV ) synched w/DoFW+
w7 START D - REN_DATA[30] = 3.0-logic-step delaypgce FD. 4CEsymhedw/GoodDal
START s FOE_RENI[3:0] REN][3:0] LRENI[3:0] LLREN[3:0] INV4 | | REN[3:0]
START 5 orR2 o Q[3:0] 11BUS[3:0] : D3:0] Q] >
orR2 WAIT B—)c R RENFIFO_EN CLK N » CLK c FDACE
2.1-logic-step delay | wRST-DONE—] 2.0- Ioglc step delay RST_DON RST_DONE-— 1 - LLLREN[3:0]
. Q[3:0]
FOE REN3 FDCE DONE DAT § - e synched w/GoodDat+1
DO _LAST FIFO
: DODATA ) o o PONE DATg L
AND2 CLK CE RST_DONE
¢ OBUF4F .01 OPAD4
B0 ok FAF RENFIFO[3:0]
mRST_DONE - — FOE_REN[3:0JPASTI0B1
NODATO NOT_NO_DATA SRACE_R I FOE_REN[S:O]OIF:A‘S‘TF il —OPOAD4 FIFODAVIS-0]
NODATL £ B3] WAIT
Z .OEFOK — MOREDATA MAXDELAY:LBNSREN DATAI3:0 DODATA o——H
mLREN TRUE | ! FIFODAV[3:0] - e > 0] ol L 1.1-logic-step dela
mLFIFO_EMPTY| oDOFW+1 00D F Q3] I m_FIFODONE |,
4AND2
oa BHMDW CCE D_? LCTDATA EXISTS DT\ SR4CE
AND2 . - -
= RST EOE — 2% OR4 pus aDONE_DATA PREZ s e RS ENDOFEVENT NEW]
.———‘ uA——N BUF
pr SR4CE 3 e o2 | DONE+1 g SR4CE
FOE_REN3 o Q FOE REN3 LD FW | | - DOFW FDCE e mCLKL . s |_DONE+2 |, o | _DONE+3 o
AND2B1 QL DOFW+ 1st word from DMB FIFO OR2B1 oR o1 | DONE+4
mCK e ANDZEIL - Dy DOFW+0 < In FPGA == GoodDataEN DODATA g RST— \
B ce Q2 ozt BeginD . b Q REN_DAT, o }7 CE Q2 —
CLK DOFW+3 ginData: e FIFODONE > CLK
¢ CLR @ DOFW+4 START D .CLK ¢ CLR e
FDC RST_DONE L EBe ¢ ar RST
(Rl B o | DOFW# popws1 P e OF HDR mRST_DONE—— DONE=CTRLS ---> LDONE ---> OETRAIL-2 --> OETRAIL-1 ---> OETRAIL=EOE
DgFW+§ END OF FW o o 2= g DoData goes true at least 3 cycles after Do_HDR FDCE TRAIL C
CLK DOFW+ - ) [DONE-1 =
L S ®ooFW-a ~The Last FW just got latched ik | _ ...50 DoData and Do_HDR do NOT overlag —— Q
gRST_DONE™7 Followed by 4 NotGoodData cycles cLr 1 1 cE
N y Yy RST The first GoodData comes 3 clocks AFTER the last D oo mCLK .
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A I B C D
H . ouT6e3 ouT47 OuT15 OuUT31
Check for DMB Error Word and consistency: e P T arST— cUTas
Ei:g E;) ANY ANYDMBERR ‘ DMBERR_WOR DMBERR WORD >C DMBERR WCED = ouT62 o = OuT46 o = ouT14 O = OuT30 O
ERR2 o ALL ALLDAl\IilLB;E;:ER.R- A‘ ALLERR DMB- /iLERR DMB- >C ALLERR DME— AND4B1 AND4B1 AND4B1 AND4B1
mERR3 | NOTALL e LOW means FI'I;SOT REN+OFEDaFr)%unconditionally Enabled
FDONE & RENOE-O0 in-time with LGood!_W,dne;(E—to—lgiwvoer (tI\EA—lcoccii(_es) o? I?A;\:'II'FO - IW , P | RENOEG
H n H n H . ! W/LJOO , Lastvwora is out o IT It wasn mpty
Check COL]@IOSREEany of the four "Special Word" bits: .EJWEOrESl? FDCEnext.to-last word clocked in | o2 e
C
ouT15 80 -7“,\” j% b o|__FDONE . =
o |, SR % ecroren | FDONECE |, FDC
ouT47 B2 ALL— sP3 E FDONE ANDA .% c FIFODONE b o LFlFODONE.
CLR
ouTs3 63 NOTALL : - sENOLE;EJl FDONE_RST
: A Co R [ moe e TR ST
SOP3B2B o RST
ooa | PNVORALL A FIFO ends at 1st false "LFIFO_EMPTY" after "LGoodLW"
.7 n n g H n i1} M T4 .
gOUT0 o0 ANY— FDONE" indicates "LGoodLW" was received: waiting for the final NotEmpty word from FIFO
OouT46 B2 ALL— 20RMOREP .
gourez . norau—SPAERE goums o e > Switch FIFOs after next good word!
mo Sk e > "RENOE-0" holds REN enabled until "FDONE" goes false

2 ZORMORE%

g OUT63 B3 i
ANYORALL aocon | 27logic-step delay
U g, ORCOM
m OuT29 B1 ANY—
0ouUT45 ALL—
5 =
ouTe1 notaL—SPLERg vec e synched w/GoodDat ~ FD4énched w/GoodDat+1
| e : .
B3 VB[15:12] LVB[15:12]
20RMOREP 20RMOREP
ANYORALL poUTS | OouT13
m OUT12 B0 m OUT31 Bl ouT29
ANY—
ouT28 81 m OUT47 B2 VB15 ouT45 >
0ouT44 B2 ALL— RXERO g QuTe3 B3 20RMORE; ouT61 B3 20RMORE;
0UTE0 NoTALL—SPO_ERg synched w/GoodDat GOLDDAT GOLDDAT
- | Rttt | ettt
B3 synched w/GoodDat RX_ERR ANDCOM /ANDCOM
ERR ORCOM ORCOM
"FILL Flag"
OR4 — —
GND 20RMOREP GND 20RMOREP
ouT14 50 ouT12
ouT30 81 ouT28
0oUT46 ouT44
SPO_ERR ouT62 E; 20RMORE VB14 0ouUT60 B; 20RMORE >-loi del
-logic-ste ela
SP1_ERR mCOLDDAT |\ oo mCOLDDAT |\ o o g p y
SP2_ERR ERR FORCOM FORCOM
OR4 — —
GND GND
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B T c T D

FDI5CE

Control Blt List: i : | PREV_XMIT_ERR[14:0]
Gold Data (Active DMB has REN, OE, notMT, LFOK) TP Uy
: DMB First Word Mode 'RST

XMIT_MULTI_ERR

PREV_PATH_XMIT_ERR FDCE

SATE T ERR] ) FIBER_PATH_XMIT_E!?R ] .

PREV_XMIT_ERR[14:G2BUF

[14:0]

: End of Event (DONE--->OETrail)
: Almost Full FIFO Detected
10: DDU Error Detected

0:

1

2: Latched Voted Special Bit 42 or more out of 4} MAPermaneht accumulation of DMB-path-Xmit errors™ .+ exe uppateqia
3: Latched Voted Special Bit 13 or more out of 4}

4: Latched Voted Special Bit 1{2 or more out of 4} LVRX ERR synched w/GoodDat o140l e

5: Latched Voted SpeCia| Bit 18 or more out of 4} :LVSPWD ERR ) PATH_XMIT ERSLK ce DMB_RD[14:0]

6: Do Header Mode (Header to Output) Il

;1 Word Count Enable (DDU Header, DMB Data) AMAMEvent accumulation of valid DMB-path-Xmit errorsh

9

11: Critical DDU Error Detected AAN . AAn WO e
12: Optical Link Status Changed Watch for multiple DMB-FIFO-path errors on current path RSt

13: FIFO Full Detected

. H END_TIMEOUT END_TIMEOUT
14: L1Accept M_lsmatch Error '@jw% '@jw'

15: WC/CRC Mismatch Error FDCE Mot
. : : START_TIMEOU TIME_QOUT TIMEOUT_ER
FIFO Done Timeout: count to 10752, 132 usec=10625 is the worst case possible per FIFOeNDTivE o o[ HMEOUT ERRg
CE
A . ceisce Set to 18945 (236 usec) for now A T S
2.5ns clock period here TIMEOUT[15:0] FDC RST
LEXT_STOP i TIMEOUT9 [ R
:MDM & CcEo TIMEOUT11 D Q END_TIMEOUT, ONE_ENDTIME synched w/GoodDat+1
CLK ENDTIME LEND_TIMEO! FDCE
NEXT_FIFO™" Car TIMEOLT14 CLK e FDC SPWD_ERR SPWD_ERRQR
ENDTIME_RST TIMEOUTO H © CLR . 0 ¢
o ° LEND TIMEOUi VSPWD_ERR cE
aCOLDDAT > CTRLO mEteIE st ] mGOLDDAT m CLK .
gDOFW+2 F  CTRL1 g LFIFODONE CTRL15 (LI S S mSP3ANY | RST EOE %
CLR .——
m VB12 g“ CTRL2 e mRST AND3 Ig)énched w/GoodDat+1
BUF SPWD_ERROR
n /B13 > CTRL3 RX_ERROR CTRL10 2R ERR o . |__RX_ERROR
u VB4 B CTRL4 VRX ERR i u
u V/B15 S CTRL5 m FIBER_ERR GOLDDAT mCLK .
.DO HDR @F CTRL6 m XMIT_MULTI_ERR NN\ CTRL11 AND2 RST EOE CLR
) ) m ST EOE 7
WC_EN for Trail-1, Trail--->> trAIL CE m "MEOUT_ERR %/nched w/GoodDat+1
WC_EN for Trail-2--->> pone1 oR3 FDC _ synched w/GoodDat+1 FDC
WC_EN for Headers--->> po Hpr <<----WCEN for HDR, Data and Trailer m VSPWD ERR |/ o LVSPWD ERRg g VRX ERR o o LVRX ERR g
:%D L ——— aFIBER ERR CTRL12
DODATA ora o F_ERR P CTRL13 mCK mCK |
o2 wRONE > CTRL8 LIA ERROR [  CTRL14 RST 5 RST =
Lo [ . (R 1 E— ]
aPAF_ERR S CTRL9 Leor CTRL[15:0]
BUF
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A B T c D

. CHECK_16
JTAG Instruction Decode - crEcrAe Sro INSTRGDC
S mF4 bvcens 5 veens m== B0 FIs5:0)
OpCOde Function [OpNameA mBRCKZ o Tpo|_TDO_LOSTAL @ DRCK2 [0 100 HisTAT. BCEEK ok
No Operation [NOOP] STATUS[15:0] STATUSI31:16 00 - orca | sHeK
old 1 FPGA R t [t | S TATUS[15:0] Asmmsusm =
code eset [toggle] . wET0 Lo, BTDI '
2 || Read Current DDU L1A Number (24-bit scaler) SEL2 e mSELL sELn RAWQ
. . W= SEL2 B3SELZ e o
3 || Check status (capture and shift) [32 bits] s RST Lor RST ] aUPPATE |jppaTe
4 || Check status, low-word [16 bits] mSHET | sper @ SHIFT | et Shier
5 || Check status, high-word [16 bits] B SHIFT op7:0meSld
27 6 || Output Path Status [16-hits] creerie -% Coc=sToE FEvASICE Ko
H H H TDO HISTAT TDO_XSTAT
7 7a Check.FOK (active input FIFOSs) [Io_vvest4 bits] %DWENB B ostaT ] Too STATUS FDC
11 7b|| L1A Mismatch (FIFO headers) [4-bitS]check FIFO-A| ~ m232breik Do TRO_OSTAG = o D0 FIFO-A NON-JTAG-RST | _ JLNJIR
6 7c || Check FIFO Err (active FIFO change) [4 bits] el TATUS[15:0] ® 5O_FIFO-B
26  7d|| Stuck Data Errors (input FIFOs) [highest4-bits] ) ] @!DO_FIFO-C | e
20 8a]|| Almost Full FIFOs [lowest 10-bits]  check FIFO-B -%sm -Igg?——% N —
25 8b|[ FIFO Empty Status [highest 6-bits] g il W 0 ALCTERR |
21 9 || Full FIFOs [10-bits] " LS RTDOXMITERR ) )~ BSCAN_VIRTEX
10 || CRC Errors [15-bits] SYNC RST FDC m'DO_CRCERR | upoate | UPDATEQ
19 1laf| Lost In Data [lowest 4-bits] check FIFO-C W > o SYNCRST .m___FEJLE& srr | SHIFT o
8  11b|| Timeout: start [4-bits] o e 50 KiLLE o reser —
9 1lc|| Timeout: end-wait [4-bits] i T @DO_BXORBIT |\ TDO_RDREG1 _| =T -
15 11d|| Timeout: end-active [highest 4-bits] ) g/DO_LINUM /" LTDO_BRD_ID oroxa | _DCKLP~ DRCK1
12 || Data Xmit Errors [15-bits] -——%8 EEQ OR3 100, ERR_BUS | .7138; 001 seL2 4.;%%““ LO;::;F;:”X"P
13 13 || Check KILL_RegiSter [20 bltS] .TDO ERC o - ™ pRoe {>EUFG LOC=BUFGMUX5S
14 14| Load KILL_Register [20 bits] PWR-ON-RST ora CHECK_15
ig 12 _II?II\\A/IS IIEErrors [[1155—8!'[3]] 2SOFT_RS NON-JTAG-R?\T_\ FDC F12 o cens
rrors -bits u ARST J " ™ _SYNC RS RRR RST DRCK2 ?
) = o e . m DRCK2] | TDO_XMITERRg
28 17| ALCT Errors [15-bits] ogg F1 > JTAGRST /. ¢ PREV_XMIT_ERR[14:0] prete . 9
18 || Lost In Event [15-bits] free: 10-91 25-28 BuF o gCLK | _BTDlsmTusuam
: - , - ° CLR [ DI
22 || Error Register A [16-bits] SI—— w2 ez 15 fi|l by|FIBER
23 || Error Register B [16-bits] e ool
24 || Error Register C [16-bits] . FSHFT
: . Load ZERO to kill readout path
29 || Set BX per Orbit [12-bits] CHECK_24 e STAT_MON ONES are alive Ll;ea - pl?ILLiREG
30 || Read BX per Orbit [12-bits] - P — EZ Ty Eg scLK—SCig
31| Toggle CFEB_Cal Auto_L1 [default enable] DRCK2 E\FZ(C:E::B +b0L_TDO_LINUM U‘.‘ DRCK2 | prelk 100/ TDO_STATUG m DRCK2 | pri i TD0_TDO_KILLE g
32 || Read DDU Board ID [16-bits] EVT_CNT[23:0] STATUS[31:0] _ mUPPATE | yppATE LOADKILLF[19:0]
33 DDU-onIy VME L1A S TATUS[23:0] STATUS[31:0] FKILL[15:0] |N[15:§TATUS[19:O]
- m B0, DI @B | 1p) LOADKILLF[14:0]
SES,_Z L SEL2 FKILL[19:0] SEL2 | seLn
e T o wR Irst 20 fill by FIBER
W= SHFT LSHFT SHIFT || sHET
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c [ D

|_ 1A# M |S m atC h L1A_ERR_UPDATE[3:0]

FD10CE

FFUL_FB[9:0] LFFULL[9:0]

FFULL[9:0] 4fi:||Db FIFO synched w/GoodDat
w0onz 8 ce S00D 1A lﬁ“ﬁi“ L1ERR_LD
FFULL[9:4] F ” FI FO.% < . =200 A, Q L 4 CLK y
FFULL[3:0] u ! RST mCK e RST
10 fill by FIFO e

FPAF_FB[9:0]
100R2 § }W CE

Pﬁ filfbylil!zl(f er =5 DMB Err

CRC_ERR_UPD[14:0] fill by FIBER
CRC_EIr

FD15CE
fill by FIBER gCRCERR
CL

FPAF[9:0]
FPAF[9:4]
FPAF[3:0]

DMBERR

LIE_ERR_UPD[14:0]

o TMBERR FD15CE
TM B EI‘I‘ mCLK Lo 150R2 LIE_ERR[14:0]
CLR
—_— RST .LOSTINEVT ce
ransition on DMB_END+1 fill by FIBER CLK
LostinEvt=_

STARTIME_ERR_UPD[3:0] RST

ALCT_ERR_UPD[14:0] fill by FIBER OVB RO[14:]

Timeouts

4 fill by FIFO

D|
START TIMEOU A
St t m CLK | LCgEER ce CHECK_15
C
ar A\ =t
RST LCT E R R RST E;8CK2 DVCENB
ENDWAIT_ERR_UPD[3:0] Tl by FIBER _ m2REE 2 ek Tpo_TDO_LIE_ERR g
y DMB_RD[14:0] LIE_ERR[14:0]
S TATUS[14:0]
BTDI |,
ENDTIME_WAIT _ 2 e Aill by FIBER
. CLK RST
RST
End w/wait® o SHIET | o
RST
CHECK_15 CHECK_15 CHECK_15
ENDBUSY_ERR_UPDI[3:0
e e FI5 _ bvcens m 1% bycens B bvcens
mPREKZ2 o ¢ 1Do._TDO_DMBERR mPRCK2 ok 1D0L_TDO_TMBERR mPRCK2 |k Tpol_TRO_ALCTERRy
) LDMB_ERR[14:0 LTME" ERR[14:0 LALCT ERR[14:0
ENDTIME B EEES—— 1S TATUS[14:0] ES—— S TATUS[14:0] E— S TATUS[140]
CLK w20 p _ mBR _ mER_p fill by FIBER
End W/data cR l%saz fill by FIBER l%saz fill by FIBER l%saz
RST RST B> RST B2 RsT
LLLREN([3:0] mSHIFT | oper mSHIFT §oper mSHFT | oper
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A B C D

LID_ERR_UPD[3:0]
JD[17:0]
mSTATUS? y> LOSTINDATA
SEL1 BUF CLK
. LostinData .. ©
CLR
ostinData®...
Ty 4 fill by FIFO
»
281D STUCK_ERR_UPDI[3:0]
mTDOL
105 @002
ANY_CMD STUCK_DATA
JD[7:0] DRCK1 t kD t
=
StuckData
4 fill by FIFO
CHECK_16 CHECK_16 CHECK_10 CHECK_15
F7 DVCENB =8 pvcens F9 DVCENB FI0 _ pyvcens
mDRCK2 |0 b0l TRO_FIFO-A mPORCKZ o ¢ D0 TRO_FIFO-B o mPREKZ by ¢ DOl TRO_FFULy mPRCKZ b ¢ Tp0_TDO_CRCERRy
FIFO-A[15:0] FIFO-B[15:0 LFFULL[9:0; LCRC_ERR[14:0
LFOK[3:0] BUF4FIFO-A[3:01 o ISTATUS[15:0] LFPAF[9:0] BUFlOFIFO-B[9:0] Y STATUS[15:0] *smms[g:o] __[%TATUS[M:O]
m B0, ' B0 o, B0 Lo, @Bl I,
SEL2 NRDY[3:0] FIFO-B[13:10] SEL2 SEL2 SEL2
IWSELZ IWSELZ IWSEQ IWSELZ
B———RST FIFO-B14 B———RST B——RST B———RST
mSHET | st 3 } S0F_ FFo-B15 mSHET | st mSHET | st mSHFT | st
> BUF
CHECK_16 CHECK_16 CHECK_16 CHECK_16
FI1 _ hvcens m22_ pycens B2 pvcens B2 pycens
m2REK2 ek DO TRO_FIFO-C g mBREKZ2 ek 100 TRO_ERA m2RCEK2 ek Do TRO_EREy m2RCK2 ek Do TRO_ERGy
] BUF4 _ FIFO-C[15:0] ERA[15:0] ERB[15:0] ERC[15:0]
LID_ERR[3:0] FIFO-C[3:0] ISTATUS[15:0] S TATUS[15:0] N S T ATUS[15:0] S T ATUS[15:0]
" BUF4 ) = B0 Lo, m B0 Lo B0 Lo, B0,
STARTIME_ERR[3:0] FIFO-C[7:4] SEL2 SEL2 SEL2 SEL2
.WSELZ .WSELZ .WSELZ .WSELZ
ENDWAIT_ERR[3:0] FIFO-C[11:8] -WRST -WRST 'WRST 'WRST
B> SHFT B> SHFT B> SHFT B> SHFT
ENDBUSY_ERR[3:0] FIFO-C[15:12]
BXN_REG CHECK_16
w30 IREAD
F29 . F32
LOAD I C C I bl B—°“—DVCENB
Hup%iif ek g momoryg  100gle CFEB_Cal _Trg Disable  Foroe XS | mo.6ro 0
mUPPATE | yppDATE BOARD_ID[15:(
STATUS[11:0 _BX*LIM[H:O] FDC I [ ]STATUS[ls:O]
BTDI | 1py [11:0} TOGGLE_CAL_DISABLE o | CFEB_CAL DISABLE BTDI |,
m_ | RST ——pc B RST
@ SHFT || ST NIR mSHET st
THE OHIO STATE UNIVERSITY [me DDU Input FIFO Control BY dPARENT PAGE 5 PROJECT D785C
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A I B [ C 1
FDC FDC
; . , ;
Use DMB_RD to determine which FIBER we're currently reading wF3 [, fFss [ R,
DMBDAVIS]  CLK40 | m CLK40 |
DMB_RD[3ZO] SR4E_ONE CLR CLR
Transition on E-code+2: Enabled on E-code+1: & I———su DMB_SEL[3:0]
4AND3COM1 DMB END SHIET DAV Q[3:0] F3341 FDC
DMB_RD[14:0] oME DAV e +
DMB_RDI[7:4] e mCLK | W o o VME L1A o
OR15 CLR
Transition on E-code+2: NEXT_FIFO AND2BL CLK40
aAnDacoMs AMTimed to DMB_END (E-code+1) . ‘¢ on
AMATransition on DMB_END+1 (E-code+2), either A/9-code or C-code? mRST__—7
DMB_RD[11:8]
4AND3COM1
DMB_RD[15:12]
DMB_RD[15:0]
FOE_REN3
4AND3COM1
AMAEQE Transition on DMB_END+1 (E-code+2)
Stop READ cycle on DCC Near Full
(1} n g H
How to "not stop"” in case we only have one word left to read? Not possible to do well...
rst storFDSE
SLINK_WAIT =
;FDONE ; )C .SLINK WAIT {>O EXT_STOP b s ° LEXT_STOP -
NAND2B1 R .—m CE FDSE
CLK ™ RST _STOP
CC10CE R T STOP s LEXTSTOP
| — ) Q m‘
Q[9:0] .LEXTSTOF’ cE
.EXT STOP | CLK
m CLK CCE Cii WAITCNT1023 m N
LEXT STOP CLR mRST \ "\ _RST STOP g
RST_WAITCNT
RST .DODATA :’L/
OR2 OR3B1
THE OHIO STATE UNIVERSITY e DDU Input FIFO Control Y JRdPARENT ) Fro=et D785C
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FD LGOODLWO FDC ED FD
GOODDATAE LGOODDATAE! LEOODLWI LGOODLW_OR LLGOODLW m-1A ERROF L1A_ERR |L2L1A ERRQR
L o LGOODDATAER =, o oopLwe o ] ° ° ° °
LGOODLW3 RsT_EOEFD4PE CLK CLK
= CLK c ors = CLK c - B )c B——)c
mRST FD
FD mRX_ERROR| | o LRX ERROQ,
XMIT_MULTI_ERR| o LLXMIT_MULTI ERRy
= CLK
8 ——| e
o wCLK L LREN FOUT[3:0] ~ @ wCl e LDMBDAV[14:0] =)
@ NEXT_FIFO| | o | _LNEXT FIFO mSPWD_ERRQR o LSPWD_ERGOR
FDC <<<---2 more clock delays to LEDs for these----~"nn LK
LSS @ LREN TRUE |, o | LLREN_TRUE g ED B
SR16CE INLIERR LINLIERR
FD CLK . aCOLDDAT i o m FD
mSPeANY | ° LSP3 Aﬂt!sT CLR otsal RECENTDAT[15:0 RECENTDATA CLK mCOOD_FW | o | LLGOODRY
| @SLINK_WAIT SLINK_WAIT | D n ¢
.% c INV CLK oris  FDCE FDCE .& c
= ¢ or mDATA RDY | | o | BYPASS QUSH| o [L1A BYPASSY
SR4CE RST L1A_FAKE |__ o FD
BUSY BUSYL n clkao | cikao | @MOREDATA | o [LMOREDATAY
= s T . L1A BYPAS cR cR
o | -BUSY+2g ST BYPASS_RS @ RST_EOE ClK |,
8 S e 2 | BUSY+3 {%vo BUSY+3 g s ED B
B———pc @ H . - — L1A_MT L1IA MT+1
st Event START timeout 3.2usec: 128=1000/0000=0x80. o | " EDCE
.—‘ .—_;
FD Calibration START timeout 6. 4usec 256 0x0100. gewao | mLIA FAKE |\ STUCK BUFF |, o| STUCK_DAT.
.GOLDDAT R o LGOLDDAT {>O LGOLDDQSnS ClOCk perlod here ST CNTI5:0 mBUsY gBuUsY+3 | .
INV L1A MT OR2B1 — [ | mSTART mCLK40 |
mCLK L L1A_FAKE tOME RDY STARTTIME CE | . ANDSB3 RST CLR
NOT_RDY CLKA40 . - .
BYPASS PUS FDR — BUSY = c T st cnte(- START TIMEOUTy  Later include another 16-bit FIFO for Trig/Evt Type.
USE LIA | o [L1A PUSHG aRST STARTTIME_RST BUF AF16B255BRAM_AFAE_RPM
L1A m / S/ .LAINIT ALMOST_EMPT
OR2 CLK40 c OR3B1 LlA‘%RD7CLK ALMOST_FULL
L1A PUSH R W————RDEN EMPTY]
RST LIPUSH_RST LHC BXN cycles from 0 to 3563 C S LCUR WA ruuLIAFE
L1A_PUSH
_f ! N
figt fo BX=0 one cycle after BX LIM: 3563=1101/1110/1011=0xDEB, "wswg [77 pouies— =g SEXNIS0]
Z‘\
16BITO01 5 oo SBXN[11:0]
BC SET BC_CLI BLOADI[15:0] : BX[15:0] : BXN[15:0] =l
=0 Q WDEUF!G.ONS USE L1 prsel QI15:0] é‘ LBXN13
CLK4O be o) CLK40 g‘ | LBXRINDRDESE= DIN[15:0] WR_EN WR_CLK RD_EN RD_CLK AINIT DOUT([15:0] FULL EMPTY ALMOST_FULL ALMOST_EMPTY
L o CLR A — = 5c
RST 8
" FDC 2 vy Vg Ret FDP FDP
ZERO BXI BxZ ¢ COMP12 IRST—‘ IRST—‘
BCO b MAXISE ALL0] 2 PRE PRE DO_RS FDCE
i : &l——o Q o o BO-RSy L1A F 5 o[ LIA FF
CLK40 ZERO_BXNg m T n
= ¢ o = CLK40 CLK40 ce
BC_CL BX CLR BX_LIM[11:0] B=—c B———c m CLK c
RST CLR
. _ mRO_RST
SPS BXN cycle from 0 to 923: CLR after 923=0x39B.
THE OHIO STATE UNIVERSITY e DDU Input FIFO Control Y JRdPARENT ) Fro=et D785C
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C [ D

Access FIBEROK from JTAG as a fiber check.
---> RESET required after fiber status change for now. .

Change in FIBEROK is BAD! Set error code.
...notify FMM and maybe set STATUS bit, but
...data is OK until FIFO read time-out occurs.

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

SR8CE

RST COMPLETE

MTO

MT1 LFOKO e00 FDCE
: LFOK1 >3 MT2 N, eoL ) ALL_RDY-1 D Q ALL RD‘(.
MT3 N, LFOK2 €02 ] IN_RDY CE
LFOK3 NAND2 6o = CLK c
NAND2 Anpe RST CLR
.—‘
o FIBEROK[3:0] BUF4  FOK([3:0] LFOK[3:0]
FD4CE
FDC FDC MT[3:0]  INV4 MT[3.0]
gEND_TIMEOUT [/ | _LEND_TIMEOUT,  GSTART TIMEOUT o[ LSTART TIMEOY
e e LFOK[3:0]
ST =St NOTRDY[3:0]
MASK fiber on Start/End TIMEOUT? Kill it in LFOK... FDC
LFOK[30] ONE_RDY-1 D Q ONE RD-
. DA FDACE  CoAF30] OZMUS -,
PAFIN[3:0] PAF[3:0] INV4 pAF[3:0] ; } > PAF_ERR/ o PAF_ERROR, e
.RST

OR4_BUS

m CLK .
CLR
g RST ::>°NE ROY } ‘/\: CONS_RDYg
ALL_RDY

LFOK[3:0
2 FD4CE . FDCE LSTART TIMEOLLE™
FFE0]  INV4 FR3.0] : |EFULE) DE%D .| FF_ERRO WA
ALL RDY
OR2

= CLK

OR4_BUS CLK CE —
m CLK = c
RST °f W
.—‘ ALL RDY
THE OHIO STATE UNIVERSITY ™ Input FPGAs Available for DDU Control PIrRG T 3 PROJECT D7U8D5 c
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FOK3
: LFOK3

XOR2

FOK2
: LFOK2

XOR2

FOK1
FCHK1
LFOK1

XOR2

FOKO
: LFOKO

XOR2

FCHK3

FIBER_CHG

OR4

RST

CLR

FIBER_CHANGE

RST FC
RST_COMPLET

OR2B1

FERR[3:0]
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4 3 ‘

2 ‘ 1

Lowest 5 "Q" bytes synched to falling edge of CLK

IFDDR8CE Q[79:0]
Q[7:0]

ce Q[47:40]
Q[7:0]
¢ CLR
IFDDRSCE
D[15:8] ool o Q[15:8]
- P[7:0]
ce Q[55:48]
c o Q[79:40] BUF40  (s[79:40]
CLR >
IFDDRSCE
D[23:16] o Q[23:16]
- P[7:0]
e __0[63:56] FD40CE
D90l qpa:0)

CE

CLR

FDDRSCE
Q[39:32]

Q[79:72]

CLKA -- DIN[39:0] -- CLKV -- Q[39:0] DIN[79:40] -- CLKA -- Q[79:40] QS[39:0]

All "QS" bytes synched to rising edge of CLK

QS[79:0]

& XILINX

Title: VIRTEX Family IFDDR40C Macro

mmmmmm ts: 40-Bit DDR Input Flip-Flop with asynchronus clear J R G
Date 10th December 2003 Ver:
Sheet Size: B Rev:
4 3 2 1 P ag eb




4 g IFDDRCPE 3 2 E

drawn by KS
Copyright (c) 1993, Xilinx Inc. DO PRE
D
CE Q0
o
c1
CLR
—o——IEDDRCP
2 CPE
o' ‘ }—‘
o1 PRE
D
CE 1
[ 3 Co
[ 3 C1
CLR
Q2
E FDDh
o' ‘ }—‘
D2 PRE
D
CE Q2
[ 3 Co
[ 3 C1
CLR
Q2
E FDDh
o' ‘ }—‘
D3 PRE
D
CE Q3
[ 3 CO
[ 3 C1
CLR
¢ — FDDR
zZ
o' ‘ }—‘
D4 PRE
D
CE Q4
[ 2 CO
[ 3 C1
CLR
¢ — FDDR
zZ
o' ‘ }—‘
D5 PRE
D
CE Q5
[ 2 CO
[ 3 C1
CLR
¢ — FDDR
zZ
o' ‘ }—‘
D6 PRE
D
CE Q6
[ 2 CO
D[7:0 * °
. CLR
® - —IFDDR
zZ
SlfF—"7 " X H‘ H‘L HH ‘N‘ X
D7 PRE
D
. o o o Title: VIRTEX Family IFDDR8CE Macro
- Q[7 0] Comments: 8-Bit Double-Data-Rate Input Register w/
) v ° o Clock Enable & Asynchronous Cir
= ° o Pate 10th December 2003 er: 1
CLR
. - : : - ‘ iSheet Size: B Rev: A




AND2B1

e}

RLOC=X0Y2
1

Cl

RLOC=X0Y1

RLOC=X0Y1

RLOC=X0Y0

RLOC=X0Y0

& XLINX  9re

Title: FAST10B1
|Comments: Custom Fast, Complex Logic for DDU, use 4 MUXCY as OR, 1 as AND
similar to: OR of 4 AND2 .AND. AND2B1
Pate: 15th October 2003 er: 1
[Sheet Size: B Rev: A
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I0BUS[3:0]

10BUSO
10BUS1

10BUS3

11BUS[3:0]

11BUSO
11BUS1
11BUS2
11BUS3

10BUSO

11BUSO

10BUS1

11BUS1

10BUS2

11BUS2

Q[3:0]

10BUS3

11BUS3
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ORCOM
|

INTO

ANDCOM
|

INT1

INT2

NN

20RMORE

INT3

INT4

INTS

AND3
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§ > NOTALL n

= XOR2
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D[14:0]

T[14:0]

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

COMMON

150R2COM

P
U u
L P
A0 t
Do O
[
AL BUFT
D
D1
[
A2 BUFT
D2 >
A3 BUFT
D3
[
A4 BUFT
D4
[
A5 BUFT
D5 >
A6 BUFT
D6
[
A7 BUFT
D7
Lgurr
A8
C
D8
[
A9 BUFT
D9
[
AL0 BUFT
D10
[
ALl BUFT
D11 —
[
AL2 BUFT
D12 >
AL3 BUFT
D13
[
Ald BUFT
D14
LBurr
B
gxm\ LINX .
Title:  VIRTEX Family 15-BufTOR Macro
IComments:15-BufT Bus Gate with Bus-OR-Common control J R G
Date: 27th December 2001 er:
[Sheet Size: A Rev:

P
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[ D

LGOODDAT

A [ B I c
The lowest 13-bits of every 16 go into the CFEB CRC (but reverse them!): 52-bits of data --->15-bit C

CTRLO u
Only the lowest 12-bits of every 16 go into the Special Word Decode (un-reverse these!) e TET LW MODE g
D|N[63 vee CTRL2 LVB12 n
FD16CE DOUT[63:0] CTRLS BUF LVBI3 o
DIN[15:0] DOUT[15:q FD16CE T LveLs g
s GOODDAT e e CTRLIN[15:0] CTRL[15:0] CTRLS BUF LVB15 g
CLK CTRLE BUF LDO_HDR g
ot oourg [ e | F —
CTRL11 L]
CTRLINO GOODDAT. ™ RST BUF
DIN[31:16] crrune[“BF VB12 g Eiitii
cTRLING[<BUF VB13 - —
cTrLING[<BUF VB14 g e
cTRuNG [<BYUF VBI5 g
* =@ owng \NOt@: GOODDAT == GOLDDAT here!
crruing [<BYUF WCEN - H
DIN[47:32] crrun BV
e Control Bit List:
0: Gold Data (this FIFO has REN, OE, notMT, LFOK
DIN[63:48] DOUT[7:0] TMB/CLCT WC. 2: Latched Voted Special Bit {2 or more out of 4}
Maybe [9:2]? 3: Latched Voted Special Bit X3 or more out of 4}
. o0 ezs Un-Reverse 12-bits for Special Deé:ode 4. Latched Voted Special Bit %4 or more out of 4}
NSLO) " =" pl112) BUFL2 splivg amiasls  5: Latched Voted Special Bit 18 or more out of 4}
| Reverse bits for CRC agor-lt m . B[14:25] BUF12 sp[23:12] 6: Do Header Mode (Header to Output)
IN[12:0] . B[0:12] > 7: Word Count Enable (DDU Header, DMB FIFO Da
mYECeTT— I BL2738) el 8: End of Event (DONE--->OETrail)
CLK B44 18 . BUF12 . '
) e e T 9: Almost Full FIFO Detected
| B42
10: DDU Error Detected
FD13CE Ba1
IN[25:13] w0 » 11: Critical DDU Error Detected
ce T 12: Optical Link Status Changed
cr = § 13: FIFO Full Detected
FD13CE e 14: L1Accept Mismatch Error
IN[38-26] 15: WC/CRC Mismatch Error

IN[51:39]

DU20]  gzg)
CE

(o3
CLR

FD13CE
I CE
C
CLR
L 7
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A [ B [ D

FDC FDC
GOODDAT,
GOODDAT-A LGOODDAT-Ag m-FIFODONE |, Q SWITCH_FIFO RST FDP
VB15 o S RST e
NEW_FIFO p—=
AND2B1 ok LK @EW_MODE Y\ "\ RST LwC PP DONE g RST_Lwce NEW DMB | o |_LNEW DMB g
.7 [}
L CLR m START A DMBEND

L2ND_TRAIL
RST = RST _WC OR3 CLK

AND; C
LWC "26" needs to be ONE, so set LWC_LD on W- SEoSFALT RST_ouT
This counts # words latched into STAGE?2. DMBEND=DMB_END

- — - — =~ = —vcc

ANOANOANOANOANDOANOAND

CBSCLE m7RG_TRAIL_DONE How error words are handled here Stop CRC Accum if VB15/LVB15 are set.
LWC[7:0] Lwea CRC_WORD e Lo e LDLllse GOODDAT-A = GOODDAT.and.NOT.VB15, etc.
[ R m-CGOODDAT ZE ¢ LGOODDAT MISSED_LwC._L LWC_LD
.I(__‘,VC\)/S)DLDDAT L FTCE AND4 o2 CLK c AND2B1 EWC LD+0 - .
mOOOAT e ceol— 0 1o Lwes FDCE N erol e FDCE Fhis counts # words latched into STAGE2
n ¢ ™| gGOODDAT i ¢ .T—TCDME o Q B iSS TRG TR MISSED_TRG_TRAIllg CB16CE
CLR cE D Q WC[150]
gRSTLWC 7 mCLK c AND2 CLK CE ce
2ND_HDR_DONE XTRA E%V;%g—cﬁ RSt LW.,C - o ¢ ar ST FDCE
LSECOND_HDR LONE WORD FDCE @' RG_TRAIL_DONE IR—ST';%‘ .FIRST HD% 5 o | 1ST_HDR_DONg
:ﬁb XTRA_1ST_HDR ctrL worp | o | BAD_CTRL WGRD txz: > CHECK_CRC-1] o| CHECK CRCg cE
TRG_TRAIL_DONEyo BAD_TRAIL cE LWCO mCOODDAT Check CRC when 25th word is in stagéﬂ ¢ ar
XTRA_TRG_TR wCLK 0 wCLK FIRSTDAT ERR o NEW_DMB
m-GOODDAT ors ° ar AND4B1 ‘e .FIRST HDR BAD_FIRSTDAT EDCE
AND2 .LDODATA | "\ Lock CTRL WoRD IRST—‘ I@/—L‘ .—%/-m L o o FIRSTDAT ER%
w2 creewore | |D: 1st good DoData word S.B. 1st HDR or DMB_Err sm'%j FIRST DAT .
. AND3.BI . i CLK c
Critical DMB Monitoring Information (DMB rev. 5, Jan. 2003) e WU -
SWITCH_FIFO FIRSTDAT_RST
*** MOSTLY IMPLEMENTED IN DDU DESIGN! *** :FIRSTDAT ERR ) NEXT FIRSTDAT ) FORE
See http://www.physics.ohio-state.edu/~cms/dmb/datafmt_ddu.html -ﬁﬁﬁ o FIRSTDAT_DONg
Within each time sample: word100[15:0] = dummy = 0x7FR<----\WWhat about SCA Over-Written Event error’) T
word97[14:0] = CRC15result - >> *DDU Compare* 157 HOR DONEY? . R
word98[7:4] = CFEB LCT FIFO # used out of 16 - >> **DDU Warning*** 'mm% mLSECOND_HDR, o|2ND_HDR 15Ty W ——]
word9g[8] = CFEB LCT FIFO_Fulleror ~ -weer >> +oDDU Error* | Boopura | -esem o NotUsed? FDCE
word99[7:0] = CFEB L1A FIFO # used out of 256 - >> **DDU Warning*** | gLGOODDAT | e DO HDR DODA o o| LDODATA o
word98[9] = CFEB L1A_FIFO_Full error - >> *xxxxDDU Error*++* FDCE-% mos |
Trailer3[11:4] = DMB L1A FIFO # used out of 256 - >> **DDU Warning®* | . \o o IND HDR DO © o
) o _HDR_DONg FDRE mRST_We
Trailer5[11:6] = DMB External_FIFO_Full_error[TMB:CFEB1]----->> ****DDU Errort++ | ® ? - ¢ L1ST TRAI 1ST TR DONE
TR2[6:0] = DMB Ext_FIFO_Half-Full_Warning[TMB,Overlap:CFEB1] (low-true) wCK " 0 *gLIST_TRAIL| - XTRAIST TRy
Header7[11:7] = CFEB_Multi-Overlap[5:1] = Garbage Event ----- >> #kDDU Errore** NEW_DMB °F mClK e aro2
Trailer6,7,8[11:0] = DMB End/Start Timeout error, 3 repeats ----- >> xRk DDU Error*** NEW DMB :
Header5[11,8,6] = TMB DAV bit, 3repeats - >> **DDU Control** FDCE 1T TR DONE A0
Header1,5[4:0] = CFEB_DAV[CFEBS5:1], 2 repeats m STAT CODE I, wo o womo |, o[pao g ®oND TRAIL] ) BADZND_TRg
Header1[9:5] = CFEB_CLCT[CFEBS5:1], 1repeat/ —— - >> *DDU Compare Together* |~ e
L1AN[23:0] = HDR3[11:0],HDR2[11:0] @ = >> *DDU Compare* :pr MODE LooK_Fw e G XTRA 1ST TR BAD TRAIL
BXN[11:0] = HDR4[11:0] e >> *DDU Compare* | ' got.rw mRST EOE ] mBAD 2ND TR ) -AP-TRALa
THE OHIO STATE UNIVERSITY ™ Stage 2 Logic: WC/CRC Accumulators IR 2 provect D785C
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A [ B [ C [ D

FD15CE MISS TRG_TRAIL EDCE
DOUT[14:0] D[14:0] verifies that the 3rd-to-last GoodData word from each FIFO o i il LOST_IN_EVEN
: 1 CoMP1dS @ CRC Check and the check is OK This is a STAGE4 Function! °
mCOMPCRC e D[15:0] CRC_CNT_ERR FDCE
m CLK L ° AL50) mCRC_END_ERR CRC_ERROR R 0 CRC_ER RST ore mCLK <
LNEW DMB o co| CRC_OK /" peadiine is D BECIEIKE: ce ~MAaDeadline is OEtrail-1 .OSE-I—'I'A;A-I—IL - ) ) RST EOE FDCE
Bl ) OR3B1 - + .—+,L/
5] AMATimed to DMBEND-1 = ¢ ar _— DMBENE 2 ors LOST IN_DATA
gRSTWC ] == E-code+3 o o2 R YA Ny
CRC[140] ™ BAD_CTRL WORDCL'; cE
.COMF’ CRC ce A i . B——)c R
mok | This CFEB CRC result is a STAGE3 Function!! _ W
LNEW DMB 1. W LID: Watch for mis—sequenced C@ntr%}t words
- LGOODDAT-A - FDCE
MAtimed to E-code+2/DMBEND+1 D2 Matimed to E-code-1 FDC FDCE mERSTHOR [ FRSTOR | | teRsToATER
g ERROR_WORD | .| DMB ER[? R [ LDMB_ERR ™ gFIRSTDAT
- CLK
CFEB/DMB Comparisons and Error Checkse« .. P, ermsroas rsr L
FDCE RST_WC °F RST_WC °F FDCE
@ .—_—‘ .—_—‘
gl 2 o IW%D Q SCA_OVF LGOODDAT ECTRLWORD | ) o| _TBADCTRLWORD g
é: é CHECK CRC ok | iE %B[Ei;B_SZ :LDODATA > CHECK CTR.L\(/:Ki cCE
%‘ : : % BUFT15 .M_MR FD15CE E><T<:Rc[14:o]w'o] e RST C‘LR FDCE
Y 2 T CRCIN[14:0] CRC[14:0] n
g 18 NEXTCRCIA0T CRC[14:0] L COODDAT mEAD_HOR WoRD | o TBAD_Fyg
Q 12 ] CHECK _FW
2 IRG_TRAIL DONE o RsT BLFW MoDE| SR e
g '3 . LGOODDAT-A CRC_ACCUM = ° - mCLK L. n
Z[14.0] > AND2 .RST LWC. m LNEW_DMB m-SECOND HDR>O LSECOND_HgR RST EOE
rgompare CFEB word 25 to this CRCMA o
Load Zero on CRC when LWC loads ONE p Latched Voted Special Bit Decode
- = +
CFEB CRC Checks Done for this FIFO? Last non-control word S.B. CRC Timed with LgoodData=GoodDat+1
check. Verify that multiple of 8 /16 CRC Checks are done if CFEB data present. d-code, LVB11==1: TMB
CBIoCE CRC_CNT[15:0] e o LVB15 LVB15 ==0: ALCT
- ' cRecHLoh CRC_CNT_160 LVB14 LVB14 C
mCOMP.CRC e eeo| cRo g WD LONE WORD, IWD STAT CODE 4
meLe Car [T § EE A.N[élB:lEB DATA_PRESENT LVB12 LVB12
» LNEW_DMB "
CREG CRC_CNT_160 mOMBEND | CRC_CNT_ER txsg AND183 9 litxgﬁ D
FDCE MNO2 - CRC ONT_BOK RC_CNI_OK 3 . m e FIRST_HDR m LTRG_TRAIL
@TRG_TRAIL_DONE |, o|_CFEB_DATA PRESENT - o mSCAOVEL AV VIR ) m el :
LGOODDAT-A DMBEND \ CRC_END_ER, . AND4B2 0
IT ZE || E CRC CNT 8A tlmecf'iCtOCNE-;f)(ide"‘llDMBENDl\ A = LVB15 anpas2 = LVB15 anpss1 E
LNEW DMB oR AND3BL CRC CNT 88 %3 LSECOND_HDR, %z L2ND_TRAIL g
FDCE e ® VB2 - ®VB12 E-code+1/DMBENDMA
e o|-SRE ZND oK detl) LVB15 o R LVBI5 o
m-CO0PPARA e timed to E-code+1/DMBEND AND2 LVB12 LVB14
molk e The last LGoodDat-A from each DMB (just before DMBEND) should ™ vBiz | ) LERROR WORR W/ g3~ ) LISTTRAL 4
CLR b .7 .7
LNEW_DMB e a CheckCRC unless there was no CFEB data. LVB14 LVB12
AMAE-cade+?  Otherwise set CRC_Error. ANDABL AnDs
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TriggerACRC Check Control: éssume that TMB corﬁes after ALCT!

= FDC FDCE FDCE
FKILL[19:0
.ng vorg_AT-SW/| o_AT-sWITC T LLVT FB |, oL HLVT VA LLVA FB | o[ HLVA [19:0]
™ DIN33 B2 o .LSECOND HDR cE o .LSECOND HDR cE FKILL16 {RVO KILL ALCT n
CLK CLK CLK
= B:mgg. B=—)c . B———)c R B )c R FKILL17 {RVO KILL TVMB g
= u [Pt ] E— m 2ND_HDR_DONE A — FDCE AL — FKILL[15:0]
DING VOTES FDC mALCT_TRAIL_DONE DO TMB LDO T m2ND_HDR_DONE
one B0 vord VIMB | oLLVT g gTMB TRAI DONE Leoonoat |° o EDO_Thg @ALCT_TRAIL DONE FDCE
DIN11 g; gLl VB a .ﬁ cE m™MB_TRAIL_DONE N1ST TMB o LTMB LIGRR | o[ HTMB_L1ERR
mCLK AND4B2 B==—c . KILL_TMB 1
RSt RST LVT R RST_LVT atDO_TMB ok ce
miILL_T™B ) ! DOUT[63:0] DTRG[63:0] AND5B3 ¢ ar
RST
OR2 ED DOUTI[63:48BUF16 DTRG48: FDA4CE COMP4 e
DINS BOVOTE3 VALCT c WA QuTI63 8‘? Gl48:63 DOUT[35:32]D[30] TMB_L1A[3:0] LDO TMB FDCE
= u . B . : A[3:0]
B:mo g; Vo8 ? ° DOUT[47:3 ™~ °DTRG[32:47 miSTIMB | o oK TMB_L1ER 5 o [LTMB LIERR g
E
mCLE DOUT[31:16§516 DTRG[16:31 mbe LLAN[30) ¢ icest w1
RST LR - - [ SEA.
e ) RST LvA —— DOUT[15:089F16 DTRG[0:15]] ~ mR=T-WC 7 e gew gus 7 s
= > bouTgz) FRACE COMP4 RSTWC
: ALCT_L1A[3:0
" " . M LDO ALCT FDCE
Add check for "wrong" trig board end? mSTACT ol MoT ok | JACTUEG o o ACT U
A-T-SWITCH = ¢ ar L1AN[3:0] AND2BL cE
FDCE : mCK
aRST_WC — B(30] C
TMB_TRAIL_DONE; o o [ TMB_TRAIL_DONE TRG TRAIL DONE NEW GMB st we
CE 4‘ :
CLK c AND2 FDCE
sop41 = R LALCT_LIERR | o [HALCT LIERR
AT-SWITCH ATSWITEH mNEW_DMB T @ 2ND_HDR_DONE FDCE '—E I
IS T FDCE ce
B LU ALCT DO_ALCT [, ,|LDO_AL o "
ALCT_TRAIL_DON 5 o LALCT TRAIL DONE mLGOODDAT | = CLR
ce AND3B2 mCLK e 2ND_HDR_DONE AL —
CLK RC22 64 CLR KILL_ALCT
o eI sopeat e DTRG[63:0] 023;: ¢ mRST VAT & \LCT_TRAL DONE I1ST_ALCT
z z I :
1 2 mEW_DME ] [63:0] NTCRC[21:0]
o' :0]— I
g 2 TCRCl2L:0] | Y
5‘ 18 gtTRG_TRAIL |~ COMP_TCRC g I C[21:0]
gl o
2 ' wLTRG_TRAL DBUF CHECK_TCRC TRST
1 '3 uF TCRCIN[21:0] TCRC[21:0]
g s BUFT22
2 s NTCRC[21:0] s
g 8 2ND_HDR_DONE TCRC ACCUM oK Lo
g ' LGOODDAT 2ND_HDR_DONE RST_TCRC
E : | é AND2 L {%\/O
o' o . .
Compare ALCT/TMB trail to this CRCM™" REVERSED?
Load TCRC with ZERO on ALCT/TMB trail™n
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A [ B [ C D
Trigger Comparisons and Error Checks T e FoCE ocE
MISS TRG_TRAIL D Q TMB_WCERR
LCT_ERR TRG_ERR LALCT_ERR LTRG ERR oR2 cE Loo T™E | ¢
TMB_ERR DEL? LTMB_ERR DO TMB | mCKbe ore M-S CE
LCT L1IERR  or2 FDCE oR2 LTMB L1ERR LTRG L1ER RST WC CLR .@N_EMB u c CIR
MISSED ALCT TR ALCT ERR LALCT ERR.  miacr uiere ) -TRS-LIERR - pRSTWC
D Q
LTMB \%CERR or FDCE
LALCT CRCERR ce LTRG_WCE FDCE
L .S LALCT_WCERR .@D‘ : o MISSED ALCT TRAL ALCT WeERR| JILALCT WCERR
NEW _QMB CLR R2 CE LDO_ALCT
AT el AT CREEE e croggn oo der| w0 i e
TMB_LIERR EDCE FDCE RST We cLR mNEW_gVB B
.—_—‘
T™MB_ERR o o[ LTMB_ER Fbce MISSED_ALCT_TRAIL | | HMISS_ ALCT TRAIL g FDCE pRSLWE ]
w1 LALCT WCRRR| o[ TALCT We @ e LALCT_CRGERR [HALCT CRCERR
o [ LS o« mClK . FDCE
NEW_QMB CLR CLR CE
F.—'EDCE RSt WC ] [l S S s RST T S -, TMB_CRCERR| | o|LTMB_CRCERR
CK_TCRC
s FDCE L I — COMP_TCRC+1 oR2 LK =
.wtr, o HMISS TMB TRAL g FDCE LTMB_CRCERR]_ o|[HTMB_CRCERR LD B e
ce LTMB WCERR b 0 HTME WCER& e o= NEW gMB  gRST WC
mCLK c " T - CLK c FDCE
or CLK " cr LTMB_E . HTMB_ER
RSt e aRST © FDCE
S T CLK N ALCT_CRCERR LALCT CRCERR
= be Q
CLR o CK_ACRC CE
DOUTS58 .RST COMP_TCRC+1, CLK
Bwcs ) HOTRGWCHLOK DOUT[49:48] .-@DI' © s
XNOR2 COMPS8 FDCE DOUT48 EDCE AND2 IM-EMB .E—WC—‘
DOUT[57:50] N we err ) WC_BAD LALCT_gER ] .| HALCT_ERR
D Q
TRG_WC_OK LTRG_TRAIL OR3 CcE
"0 e " n
o gOLK | =TRG wordcount error e
CLR
RST .
o ds: d LNEW_DMB e ERC[15:0]
TRG WC counts 16-bit words: |v.ﬁ!1. . . HTMB_ERR
is result is a STAGE3 Function!! HMISS TMB. TRALL
HTMB_WCERR
TDATIZL:0 FD22CE TRGDIZ1:0 .HTMB CRCERR
[21:0] [21:0] was LDO_TMB grve_L1ERR
mCOMP_TCRC e COMP22 HLVT
CLK A1) @TMB_TRAIL_DONE
DOUT[10:0] BUF1l TDAT[10:0] RST_WC | TCRC _OK e TCRC_ERR mCOMP_TCRC
INV
DOUT[26:16PUF11TDAT]21:11] wHALCT_ERR
.HMISS ALCT_TRAIL
TCRC[0:21] TRGC[21:0] aHALCT_WCERR
T FDC aHALCT_CRCERR
mCLK c G@MP_TCRC |, o | COMP_TCRCigy was LDO_ALCT mHALCT L1ERR
RST_WC oLk A
B——Jc ALCT_TRAIL_DONE
CLR
gRSTWC — .LTRG ERR
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B

c [

OEHDR1
m OEHDR1 @ LDO_HDR FDC  Stage3 Fbc  Stage4 FbC  Staged BUFE4 0OD[65:0]
OEHDR2 h OEH > START_HDR b Q OEHDR1 b Q OEHDR2 o Q OEHDRS. S-L|nk status 4%LTO C_ONE[30] -> OD[SO]
OEHDR3 AND281 CLK . CLK . CLK . Reserved undef 4 EBUFE4
ore " " " 4BIT4 : :
FDCE  gRsT wc - m RST_WC &~ m RST_WC &~ FOV C_ONE[7:4] -> OD[7:4]
OEHDR3 m OEHDR3 o o OEDATA o OEHDR(3:1] @ OEHDRL 0oD64 4 undef 4 BUFE12
LDONE OED ce Stagez OEHDR1 mOETRAL ZF OD65 o 12B_D62H: ONE[19:8] OD[19:8]
CLK . OEHDR2 = BUF SourcelD 12 >
oR? RST We CLR OEHDR3 WEN-1 - - BUFE12 .
SRacE® LGOODDAT Bxidle  SBXNILL0] -> 0OD[31:20]
mLDONE| o, oo | OETRAIL-25 Gt 5 63, == E-code+2 OEDATA EBUFE24
o | CETRAL-1gSTaged, == E-code+3 a2 LV1id24 L1AN[23:0] — OD[55:32]
81—l o CETRAL gStageb =my EVT_CNT[23:0] : [
~ mCLK OETRAIL+{g FDCE LIAN[S:0] BUFE4
T LDONE| o | TRAIL_ENBg 4BITO ¢ ONE[59:56] E OD[59:56]
gRST_WC——T —— gDONE Toer |0 EVTtyps: later use STTYP[7:0][ (o mm S :
OETRA(!RZ R ¢ DOUT[630] o OD[150] 8 C_ONE60,
CLR -z, C_ONES1]
= RST_WC 8 - C_ONE62)
_ BOE_1,0x5 > 12, cowsfl C_ONE[63:60] OD[63:60]
RST FDPE OD[31:16]
o — OEHDR?2 BUFEL6
OEDEFAULT PRE OEDEFAULT OEDEFAULT,
OETRAIL+1 o N DEF | ° 50 " OD[47:32] 16BIT80 c_TWO[15:0] OD[15:0]
LDO_HDR K CE 0x8000 ‘ >
OEH e BUFE16
soraon g OETRAIL BUFE4 123(')80 C_TWO[31:16] OD[31:16]
P E 0x8000 DX
S-Link séatfus 4%!(0 C_TRAIL[3:0] -q> OD[3:0] OETRAIL-2 BUFE1L6 X BUFE16
eserved undef 4 £
BUFE16 16BIT80 c_TR[15:0] : 16BITO1 ¢ TwO[47:32]% OD[47:32]
e ox8000 Px8000 > 0x0001 0x0001] >
16BITO ¢ TRAIL[31:16] ® OD[31:16] BUFE16
CRC-Dummy x0000 > OD[31:16] ~ BOE_2, 0x8 16BIT80 ¢ TwoO[63:48] OD[63:48]
EBUFE4 0x8000 { 0x8000 0x8000 — > -
TTS_STAT[3:0] ¢ OD[7:4]
TTS-Stat 4 > OD[47:32] pEHoRs OESTAT_DAV 0D65
STATUS[31:0] BUFE4 000018 - BUFE4
N E . .
L) g STATUS[128] & OD[11:8] _EFOE-1, 0x8 16BIT80 : D63:48]  ACHVE DMB COUNt 4 st e - sl
EvtStat 4 = - 08 C_TR[63:48] QDIES48 . FKILL[15:0] >
BUFE4 X ‘ — BUFE1
i E i OETRAIL+1 12BITO . £ OD[15:4
Reserved undef 4 ESTATUS[15:12] -> OD[15:12] SN s BUFE16 undef 12 C_THREE[15:4] -l> [15:4]
E+TR[15:0] OD[15:0]
We24 WCI15:0] BUFE24 OXCODE! BElG DMBDAV[14:0] BUFEL6
=6 for Empty Events! [L_WCI23:0] | m—aiad 16BITCO C4TR[31:16] & OD[31:16] 2 poueonisf DVBDAV[15:0] OD[31:16]
O C2318] BUFE4 . . Active DMBs 15 BE16
X
4BITO . e . .
eserved undef 4 AL 0 B v/ (-2 tOD"E+TR[47:32] OD[47:32] STATUSILO] graTUS[L5:0] OD[47:32]
Q b
-gpemua ] EOE4 0A oo DDU Status/Error 32 FE16
e IL[63:60 OD[63:60 16BITCO : : e )
i C_TRAIL[63:60] L [63:60] C+TR[63:48] ODI63:48] .~ pMBCNT[3:0] 3 OD[63:48]
> |
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N D e
g KBIT-L [ e | KBIT

.CLK c

RST FDP
WEN-1 m | WEN _

.CLK c

rst FD66P ROD[65ZO] g WEN-1 {%VO WEN-1

DOD[65:0
(620 pop[15:0] BUF16 Rop[is:0]

DOD[47:32] 316 ROD[47:32]

DODI[63:48] 516 RODI[63:48]

DOD64 I ROD64
DOD65 -l ROD65

DOD[31:16]

DDUFB[15:0] _ ROD[31:16]

CRCl/Integrity16

START  FD16PE
DDUCRC[15:0]
WEN-1

0D[63:0] CRE18 DDUFB[15:0]
&

DIN[63:0] CRC[15:0

FB[15:0]

[TITLE PARENT PAGE 2 [PROJECT
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A B c b
B[51:0] NEXTCRC[14:0]
CRC[14:0] ——m
XOR13 XOR12 XOR12 XOR13 XOR12
. CRC5 BO . CRC7 BO . CRC10 BO . CRC13 BO . CRC2 BO
R B1 % NEXTCRCO el B1 % NEXTCRC3 mcRel B1 % NEXTCRC6 e B1 % NEXTCRCY e B1 % NEXTCRC12
. CRC7 B2 . B7 B2 . B4 B2 . CRC1 B2 . CRC4 B2
. CRC8 B3 . B21 B3 . B18 B3 . CRC2 B3 . CRC5 B3
e 4 e 4 i 4 Bl 4 B 84
e e w5 les W2 e mB5  les mBL g
. B23 B6 . B49 B6 . B46 B6 . B14 B6 . B26 B6
. B37 B7 . B19 B7 . B16 B7 . B29 B7 . B40 B7
. B7 B8 . B3 B8 . BO B8 . B43 B8 . B10 B8
. B6 B9 . B18 B9 . B15 B9 . B13 B9 . B9 B9
.8217 B10 .3337 B10 .3307 B10 .3127 B10 .3247 B10
.5367 B11 .mi B11 .3457 B11 .3277 B11 .3397 B11
.5517 B12 .3427 B12
XOR12 XOR12 XOR11 XOR14 XOR12
. CRC5 BO . CRC8 BO . CRCO BO . CRC14 BO . CRC3 BO
. CRC B1 Q0 NEXTCRC1 . CRCL2 B1 Q0 NEXTCRC4 . CRCLL B1 Q0 NEXTCRC7 . CRCO B1 Q0 NEXTCRC10 . CRCA B1 Q0 NEXTCRC13
. B9 B2 . B6 B2 . B3 B2 . CRC1 B2 . CRC5 B2
Bt . e . i . mCRC2 . mCRCs 83
. B23 B4 . B19 B4 . B16 B4 . CRC3 B4 . B11 B4
. B37 B5 . B34 B5 . B31 B5 . BO B5 . B10 BS
. B51 B6 . B48 B6 . B45 B6 . B14 B6 . B25 B6
. B21 B7 . B18 B7 . B15 B7 . B13 B7 . B39 B7
.%7 B8 .327 B8 .3147 B8 .3287 B8 .397 B8
.8207 B9 .3177 B9 .32""7 B9 .3427 B9 .387 B9
.5357 B10 .3327 B10 .3447 B10 .3127 B10 .3237 B10
.5507 B11 .5477 B11 .5117 B11 .5387 B11
mEE e
B a3
XOR12 XOR12 XOR12 XOR12 XOR12
. CRC6 B0 . CRC9 B0 . CRC12 B0 . CRC1 B0 . CRC4 BO
. CRC10 Bl Q0 NEXTCRC2 . cRa13 Bl Q0 NEXTCRC5 . CRED Bl Q0 NEXTCRC8 . CREZ Bl Q0 NEXTCRC11 . CRES B1 Q0 NEXTCRC14
mee - mEs - mCReL - mCRC: - mCRCs 2
. B22 B3 . B19 B3 . B2 B3 . CRC4 B3 . CRC7 B3
. B21 B4 . B18 B4 . B16 B4 . B13 B4 . B10 B4
. B36 B5 . B33 B5 . B15 B5 . B12 B5 . B9 BS
. B50 B6 . B47 B6 . B30 B6 . B27 B6 . B24 B6
mE2 7 i 7 e 7 e 7 e 7
. B4 B8 . B1 B8 . B14 B8 . B11 B8 . B8 B8
. B19 B9 . B16 B9 . B13 B9 . B10 B9 . B7 B9
.7834 B10 .7531 B10 .7B28 B10 .7B25 B10 .7B22 B10
mE2 e WS e mEE e WY e mE e
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D[63:0] CRCJ[21:0]
C[21:0]
XOR12 XOR12 XOR12 XOR12 XOR12
@ o w8 o w0 o Y er A o e B e
= RST L = C7_ g o CRC, L €l _1g o CRC1 L Cll_Jg o CRC; L c8 B1 o CRC9 = = B1 o CRC6
. mCie |, o i L Qo —CFm mC2 |, Q0 i e @ Tl goe |, @ —==1
.Fl. mCl |, mCL |, mCid |, mClo |, ey 2 N
ullm @D |, D |, @D |, T L7
o D7 | mD4 | Y w8 | s -
.Q s : I mDL5 | D2 | gt w08 g
l? @Dl |, @D |, @D |, @Dl |, 2
.Do D38 g w35 g w32 g mP20 g VUi PN
D21 B—— B10 B——— 810 B—— 810 B——— 810 B— 810
D41 I% B11 -% B11 -& B11 -% B11 I& B11
m D22
m D63
XOR9
goo ORI e . XORI2 o, . XOR12 . XORI12 w . XORI2 o . XORI2
c18 B— 80 B—=5“—r0 B——r0 B—=——e0 B—=——e0
W Bl Q CRC20 =B €16 _Jg CRC; L C13_1g CRC1 L €10_Jg CRCY, L &7 B1 CRCS, = c4 B1 CRCS,
acm |, T TR me TR mee YR me N T
mC e m D15 > m D12 > m D0 > m D6 > m D3 >
0 D16 | 13 | 10 | o7 | oa_ |
et ST 2ol |, mou |, =0t o 205 |
oo ST 205 |, moz |, e e
02 =057 |, 0% o o oz | o2
w2 =03 |y, m 0% |y, =0 |, =00 |y, =027 |y,
D42 o1 .W B10 -F B10 -F B10 T B10 .W B10
D62 b1 B— 811 B—— 811 B—— 811 B—— 811 B—s11
I% B13
XOR12 XOR12 XOR12 XOR12 XOR12 XOR12
Bl o i Vi e mCll 5 e B s 2S5 o B2 o
mCle mCl5 mCL2 mCo mC6 mC3
m C1o :z Qo —CFC m C16 :z o —C mCl13 ZZ Qo —i m C10 :z Qo =’ zi Q0 —Fm »Ct zi Qo —F¢m
w20 |, Bl o Bl g, mCil g, ye: I T
D7 ., i VI @Dl |, gt B ot a2 .,
mDi8 | g -2 D2 |, gt T T
@D | mDi6 | @D |, @D | oy S 7S
D20 |, e 2 i VI @Dl |, ;I T
D39 | @D | w033 | w030 | w27 |, D24 |
7 E D38| mD35 | w032 | mD2 |, mD26 |,
.7D61 B10 .7D58 B10 .7D55 B10 .7D52 B10 .7D49 B10 .7D46 B10
.7[)62 B11 .7[)59 B11 .7'356 B11 .7D53 B11 .7[)50 B11 .7'347 B11
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XOR12

.Ci B0
.T :z Q0 CR3g
B—— 83
B—— B4
B— 85
B——s6
B——s7
B—— B8
B—— B
B—— B10
B— 811

XOR12

B—— B0
.7.(:2 :z I CRC2gy
B—— B3
B— 84
B——ss
B——s6
B— 87
B—— B8
B—— B
B—— B0
B—— 811

XOR11

B— B0
.CT Z: @ cre1g
B—=— B3
B— 84
B—— 85
B— B
B— 87
B—=ss
B =89
B——B1w0
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A ] B ] c D
— CRC-16 Primitive Polynomial: X"16+X"15+X"2+1, sam USB dard
DING - rimitive Po ynomial: + + +1, same as standar
DIN62
DIN61
DING3
DIN6O CRC[15:0] moNes B
DINS9 molso
DINS8 e DIN33 INT12,
DIN57 N | |
DIN32
DINS6 DINS7 T ::) INT6 Shared by crc3, 4
DINSS DIN3L ) D u
o DIN22 shared by ofc0, 1, 15, 8 Shared by crcd,5 XOR4
o
DINS3 -M
DIN52 .FBO -%
DINS1 FB15
FB4 -
DINS0 = YORS
XOR8
E:::z molNe2 molss
oS oSt o0
oINgG [l [raltet]
DIN45 DINSG [l INT8
Dinga INT2 D—.
oINg3 DIN21 Shared by crc0, 1, 15, 7 DIN26
. Dinzs Shared by crc10, 11
DIN42 ] = XOR4
DIN41 mols mol2s
DIN40 Shared by crco, 1, 15
DINS DIN18
DIN39 L L
DIN38 oL XOR8 [ Il
DIN37 DINSO [rolnl INT13,
DIN36 L]
DIN12
DINSS mene i Shared by crc12, 13
DIN11 g
DIN34 DIN35 ] XOR4
: >> > INTS gy
DING3 DIN10
oINg2 PINS4 Shared by crco, 1, 15, 6 L
DINGL DIN33
DIN30 DIN32
ez DINO
DIN29 DINzo L
DIN28 | [ il —
XOR8
DIN27 DING
oINZ6 FB[15:0] | RILE - .DINZ
DIN25, [ il B
DIN24 molse PINL TS
DIN23 Dinza e %
DINZ2 : ) INT4 . Shared by crco, 1, 15
DIN21 DING Shared by crc0, 1, 15, 9 L
DIN20 [ [ Ec—
DIN19 FB13
FB5 =
DIN18 L] 14
DIN17 -% L
DIN16 XOR8
DIN1S
DIN61
DIN14 =
DIN13 [ il INTL0,
DIN12 DIN3L
oINIL L] Shared by crco, 1
DIN3O
DIN10 INTS
XOR4
DINg oL
DIN? B0
DING =
DINS e INT11,
DIN4 XOR8 Shared by crc2, 15
DIN3
DIN2 XOR4
DINL
DINO
frTLE : BY [PARENT PAGE [PROJECT
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L | LR,
T2 mons
o1 o
INT4 oINS [ L
T CReo IHD'NZZ M vz
N7 D—. el [T
DIN8 DINS9 INT4
M02 P L — —
DIN4S M15
e [ | D
™ FB12 FB6 e INT7
oRa INT10 XOR4 L e XOR3 D
XORS XOR? XOR9 .M CRC1
[Nt e e e
o WRINGO ol [
.Mll ] ROIE] RNz e
INT4 :& cres oSS | oS
B DIN23 CRCI; FB11
XOR4 .LD&. FB2 %D—- i
DiN14 [Nied —— [ elLEL mee
FBS8 V12 w2 oINSt
FB7 T | [ K
XOR3 INT10 meer
|
YOR9 .7:::2 XOR9
N61 INT13
[ | [ LLE .
| s e |
DINSG el oz |
| xorsa)y—CREY,
moes DIN33 monse |
DIN2S CRE2 e [ L) Dﬂi
DING [T monNs2
88 mee | oo
e |
s | e
INT12 ot XOR9
.DIN47 ] e | IR
.DINAS n s | ol
.M) CRC3 eolEY Dﬂ. e
DIN20 [ el
o7 ||
DIN1S e .MM
.FBM n e o2
— e w42
e XOR9 s
T2 mones e
o8 [ RS XOR9
[ SIEE] N6 M14
[ SIEG .MD&. RN
mone [ el - YORa monNze
mRNe [ el oL
e [ L monN2e Dﬁi
FB14 XOR7 s
[ SIGE
e
e
XOR9
THE OHIO STATE UNIVERS [FITLE -
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Outgoing packets must have 1010... preamble logic and End Packet logic.

Incoming packets must also exclude Preamble and CRC in RxDV logic.
---> Not done yet! Consider a counter to skip 1st ~12 bytes after K word. Skip 4 CRC bytes too.

FD16CE
DOUT[15:0]  [ois; DO[15:0]
Ql15:0]
pRXOV_|

= CLK .
CLR

» RST

GT_ETHERNET_2

FAST12B9
RDY e
oK1,
—BREFCLK CONFIGOUT KIN[1:0]
RXBUFSTAT[L:0] AlLO] RXDV
—PREFCLK2 RXBUFSTATUS[1:0] Elastic Buffer Overflow RXDISPER[1:0] o u
—CONFIGENABLE RXCHARISCOMMA[1:0] RXBUFSTATL B[1:0]
o COMMA RXNOSYNC[1:0]
o CONFIGIN RXCHARISK([L:0] u 'T\ C[1:0]
g ENMCOMMAALIGN RXCHECKINGCRC N DLE RXNITLLO]
KINO (no Ioadr D[1:0]
ENPCOMMAALIGN RXCLKCORCNT[2:0] RXBUFSTATL
® LOW[L:0] OR3
z, | LOW1 OOPBACK[1:0] RXCOMMADET
8 | |_towo Ig | RXDISPERO
o o }7POWERDOWN RXCRCERR —
e FXOATALSO) —— RXER FDEE RX_ERROR g gRXDV e LRXDV g
RXNOSYNCO
o —REFCLK2 RXDISPERR[1:0] RXNOSYNC[:{ D] T D Q D Q
! RXNOSYNC1
N REF_SEL REFCLKSEL RXLOSSOFSYNC[L:0] E— - CE CLK
o RXNITO
%qw RXNOTINTABLE[1:0] = R = R
RXNIT1
° .&qxp RXREALIGN — = RST » RST
- AND7
g‘ | }7RXPOLAR|TY RXRECCLK RXCLK-NOUS
I&RXRESET RXRUNDISP[L:0]
.%RXUSRCLK TXBUFERR
CLK TXER[L0] NO_DATA
l——RXUSRCLK2 TXKERR[1:0] QH——"N
LOW[L:0] TXN
XBYPASSBB10B[1:0] ™ —2
XCHARDISPMODE[1:0] TXP i‘ AND4B3 .% c
LOW[L:0] CLR
TXOUT[17:0] - XCHARDISPVAL[L:0] TXRUNDISP[1:0] 7] RST
XCHARISK[L:0]
- XDATA[15:0]
o ©lF=—————TxForcecreerr ERROR
mERROR g
&1 5 TXINHIB TXINHIBIT
[TX_CRC_USE=""TRUE™
&l }7TXPOLAR'TY TX_PREEMPHASIS=1
.&TXRESET
CLK
l—————TXUSRCLK
CLK
B TXUSRCLK2
fFTLE - - - BY PARENT PAGE PROJECT
THE OHIO STATE UNIVERSITY Gigabit Ethernet Tranceiver IJRG 2E D785C
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o

[ A0
[ Al
[ BO
[ B1

[ co
[ C1
[ Do
[ D1

INT2
RLOC=X0Y1

INT1
RLOC=X0YO0

INTO
RLOC=X0YO

"RXDV"

& XILINX

JRG

Title:

|IComments:

FAST12B9

Custom Logic for DDU
similar to: AND12B9

Pate 19th December 2003 er:

iSheet Size: B




IDLEOUT needs local control logic.

GT_AURORA 4

C
rst FDI16PE

IﬂBREFCLK

.ﬂBREFCLKZ
IlCHBONDI[3:0]
——CONFIGENABLE

CONFIGIN

ENCHANSYNC

Q

o

>
LOW[3:0]

ENMCOMMAALIGN
ENPCOMMAALIGN

OOPBACK[1:0]
OWERDOWN

—REFCLK

ANTGNTGNGND

—REFCLK2
B———"——REFCLKSEL
%qw
.&qxp
[n}
El }7RXPOLARITY
I&RXRESET
2CLK RXUSRCLK
INV
I%RXUSRCLKZ
XBYPASS8B10B[3:0]

XCHARDISPMODE[3:0]
XCHARDISPVAL[3:0]

XCHARISK(3:0]

XDATA[31:0]

@
& | ————TXFORCECRCERR

o)
&1 5 TXINHIB TXINHIBIT
El }7TXPOLARITY

.&TXRESET
2CLK TXUSRCLK
NV
.%TXUSRCLKZ

CHBONDDONE
CHBONDO[3:0]
CONFIGOUT
RXBUFSTATUS[L:0]
RXCHARISCOMMA[3:0]
RXCHARISK[3:0]
RXCHECKINGCRC
RXCLKCORCNT[2:0]
RXCOMMADET
RXCRCERR
RXDATA[3L:0]
RXDISPERR[3:0]
RXLOSSOFSYNC[1:0]
RXNOTINTABLE[3:0]
RXREALIGN
RXRECCLK

RXRUNDISP[3:0]

TXBUFERR
TXKERR[3:0]
TXN
P
TXRUNDISP[3:0]

TOUT[35:0]

MAXDELAY=1.9NS

TOUT[15:0]

TOUT(35:32]

FD36CE

FAST18B16
» RDY N
FOK
NGy | °
RXBUFSTAT[L:0] COMMA Al3:0] RXDV g
Elastic Buffer Overflow KIN3 RXDISPER[3:0] ' °
RXBUFSTATL RXNOSYNGILO] BI3:0]
bOUTIZ50 » KIN2 IDLE n - o)
[35:0] KINL (no load) RXNIT[3:0]
D[3:0]
RXDISPER3 KINO RXBUFSTATL =
COMMA RXDISPER2 OR5
E— ]
— boutig RXDISPERL EDCE EDC
: RXDISPERO
> RXER T RX_ERROR RXDV LRXDV
RXDISPER([3:0] RXNOSYNCO b Q u = b Q L
RXNOSYNCI[1:0] RXNOSYNC1 CLK CE CLK
RXNIT[3:0] RXNITO = ¢ an ¢ an

RXNIT1

RXCLK-NOUSE

RXNIT2

RXNIT3

AND12
TXER[3:0]
TXN g
| TxP g
- mERROR g

° NO_DATA n

REF_CLK_V_SEL=1
SRLOC_ORIGIN=X109Y212
RPM_GRID=GRID
RLOC=X11Y19
TX_DIFF_CTRL=800
TX_PREEMPHASIS=3

AND4B3

Send 2 sets of 2 Idle bytes:

DIN[31:16]

IDLE16BIT,

D|N[150] 16SOP4B1

IDLE16BIT,

16SOP4B1

DLEOUT[31:16 C l

. E -
l

IDLEOUTI[15:0] .-

TXOUT[31:16]

K28.5(10111100), D16.2(01010000P

:]0xlBC, 0x050 (time-ordered) = O0x50BC (in parallel)

DIN[31:0

TXOUT[35:32]

3

THE OHIO STATE UNIVERSITY e Multi Gigabit Tranceiver IR 2E FrOvEeT D785C
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3 2 1
11] n
o RXDV
FMAP 11 b
EN RLOC=X0Y2
o ° o INT4 DI cl
Illi 12 RLOC=X0Y2
L = 1t cva
FMAP
C[1:0] Lo
s
" INT3
o DI cl
.L 12 RLOC=X0Y1 NOR2
co
L 11 cvs
FMAP o
A2
° o INT2 DI ci
IL 12 RLOC=X0Y1
L A0 1t cy2
FMAP o
= ° o INT1 DI cl
IL 12 RLOC=X0YO
| e 1 v
FMAP o
D3 RLOC=X0Y0
T . | /7 X
> ° o INTO DI cl
.L 12 RLOC=X0Y0
22—
vce
Title: FAST13B10
Comments: Custom Logic for DDU
similar to: AND12B10 with an OR2 (allows ON to override)
Pate: 19th December 2003 er: 1
Sheet Size: B Rev: A
3 2 1 Page 19




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

O[15:0]

VCC QNYCCVCCVCCVCC QNOANOANYCC ANYCC ONOQNOANOAND

THE OHIO STATE UNIVERSITY "™ Gigabit "Idle" Code IR 18 Fro=et D785C
PHYSICS DEPARTMENT ELECTRONICS LAB Constant Bus Settings PATE ) FILE PAGE
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A B C

I
FD16-64CE FD64CE
DIN[15:0] DDIN[63:0] LDIN[63:0]
EREN+
o {EREN+g EVEN_64B
AND2B1 & =
OFIFO_MT mCLK mCLK
.7 [DDING1 |
CBI6CE CNT‘& S st o CB2CE REN RST
- : - : . .
o [ 1wen EVEN. 648 FDC Read in 16-bit data from FIFO, convert to 64-bit,
INWC1 NEW_WORD| NEW_LDIN H H .
@ EREN+1 ° oM process as 8-bit, then transmit to GT as 16-bit
MT_CNT3. EREN | NOR2
Zﬁ ] CE CEO AND2
mCLK mCLK
MT_RST AND2 Car [ € o
e mECE_STOR RST RST SR4CE .
MT_CNT? orcour [o 7= | mr ) = = aREN |, o0 |_REN+1 AENEDZM REE o > STAT RSTg
END MT | ¢ OR2 . o1 REN+2
CLK MT_STOP DIN[15:0] STATUS[1:0] Y
e FDACE e L
SOP4B1 - o STATUSO ¢ CLR S
20480ns = 32064ns = 1280*16ns = 0101/0000/0000 = 0x0500 16=BOE STATUSL mRsT
Wait 20.48usec before starting new packet UNLESS FIFO ~PAE is high; FIFO holds 64k words17=EOE b1 FDC FDC
~PAE=low for WC<1025 (64-bit words) == FIFO less than ~2% full: not much data! — D2 @ — 0=BOE o
~LD/FSEL1/FSEL0=1/0/0, so n,m=1023 and ~PAE changes state at WC=1025. | | 1=EOE z KERR KERR+1 KERR+2
End of Event is always aligned with End of Packet! Status1=EOE from DDU_Ctrl, Status0=BOE. _—— @ STATUSL e ° N ° N u
SO W——ce
STATECTL s———H# CLK EVEN_64B| __EOE_STOR CLK CLK
SET_MTRST meK meK meK
wELMIRST dopr vrRST RsT_GBE_RSTg € o :EREN+1 u . © ar . ¢ ar
YL sRsT_CT_RST g mSTAT_RST o g, g
REN RE
PAF REN-1 “’h_
i e b DC FDC FDC FDC
FE - LOEsYNG—OESYNGg )
FAliKEDATA GOODCRA GOODCRC-1 | | GOODCRG o cc:ac ENE o ol KINO || o _KINLg KIN[LO]
B————"——FAKEDATA LOEHDRl—QEHDR M KIN1
. BUFE
LDIN[63:0] LOEDATAL__OEDATAR pCK125 | mCKi2s | mCKi2sl mCKi25| KING
I IN[63:0] LOE CRCI OE CRi CLR CLR o CLR o CLR
STATUS[1:0] LGt TH__OE TR mCBERST ] mCBERST ] &1 ‘ &1 ‘
; _TR————1 CRC_EN
I STATUS[1:0 BUFES8 BUFSE
ol LOEIDLE OEIDLE FDSCE DSCE 1 E LED_MODE7 E
FIBEROK o . . C[7:0 IN8BIT[7:0] P e—
B0 FIBEROK couTrral CRC[7:0 orrl DCRCI7:0}.q Ll E - mGBE_RST T OuTo g
MT_STOP : arro] ool
VT _STOP |, o DATA[7:0] Gi-ENCODER, G _ENCODER_ mCT_RST T OUTL g
mPAE oAE DOUTI7:0] mCKi25) . mCK125, -, .:ET M;RST T gUTz -
CK125 KSET, mSTATUSL T OUTS o
T CLK KOUTE‘ s sl @OFIFO_MT T OUT4 g
B DRroik BUSY—2'm FDC FDC  gcrc EN ST_RST Tours g
R
ST fnrsT GOODDATA—COODDATAG )it gKSET-1 |, o —KSET__1p o KSET+1 '\&JFTK”\” ~ L gMT_STOP T_OUT6 g
OE_CRC T_ouT?
MODES FAKEDATA FIBEROK FIBER_ER ] |
.—‘>BUF—. i mCK125| i, mCK12s| -, TENA
BUFES8
» g X(70) = T _OUT[7:0] FD16CE
AL FDSCE® FD8-16CE Anpgsz | A% — : . .
HALF T
T DAT[7:0] .. : IN8BIT[7:0] TX([15:0] S— T_OUT[15:0] TOUT[15:0]
m-EDCBE R Qo) CE_ENCODER Qi) = KERR [BUF T OUT9 prEENCODER|
mODE3 \_ CNT_ENA & B = CK125
mCK125, mCK125, @ BUSY BUF T 0UT10 mEk125,
J-ED_ MODET CLR REN BUF T_OUT11
aoser  CB16CE R 9 9 2 =
CNT[15:0] [RAs &l &I——— &l - mCRC_EN BUF T OUT12)
a0 BUFES ~~~Byte—swap Inside~~~ gomr & 71ouns
mCNT_ENA | o o CNT[7:0] £ T_OUT[7:0] mOEDATA BUF T OuT14
mCE_TR BUF T OUT15
@ BUF
&l
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A B

0|

D

EREN LED MODE4 £ LD[51] LED MODE1 E LED MODE3 E
FIRSTREN l—m = L4 = ®
:@:}7 ° 7] BoEbigSTATUSO |~ LD1 L . LDly gkeRRez . LDlg
AND2BL E BUFE ‘ E BUFE ‘ E BUFE
teo cee BUFBE TPOUTT:0] mck e EOE bimSTATUSL LD2 mPAE L LD2,  gCRCE L LD2g
I‘E CLR L | E %FE E %FE E %FE
wRsT oS L gREN LD3 mPAE N LD3, gREN N LD3g
.MT RST =l £ LBure E Bure E “Bure
m\IT_STOP ooNG? FIRSTGOODREN LD4 [ia P LD4g  gBUSY P LD4g
gPFIFo_MT o FDCE t Laore E BUFE e Leure
PAE H CODES5 DDUSIN LD5 mF/BEROK LDSg  gMT sToP LDSg
HALF oIt ° © LBure LED_MODEO eure “eure
.7 @ .M CE LED_X E LED MODE2 E
PAF & CLK LED_MODE7?
[ adalS— & ‘:)xom Nors  WE—pe ::ij acLK \/yl LDly  gOE TR \/y] LDlg
.L DDINGO RST E_““BUFE E_“"BUFE
o e ms0 LD2. mOE_CR LD2.
] Non-inverted LEDs!! T =g
XOR2
= HH OEIDLE LD3 OEDAT. LD3
= e Loure = e Loure u
OESYN LD4, OEHDR LD4
= e Lauee - = e Lo
LED_GBE RST LD5 OEIDLE LD5
BUFE16 = Lsore = Lsore u
TOUTI[15:0] TSTOUTI[15:0]
LIM1
e ETH_LIM1
FDC
LIM2 A
:ji E2 >ETH LIM2 ETH_LIMIT ETH_XLIMIT
HALF D e——— &
LIM3 AND2B1 CLK
— ETH_LIM3 mete
PAF ° e
AND2B1 .RST—‘
MODE[7:0] D3 8E

DO LED MODEO.
D1 LED MODEI.
D2 LED. MODEZ.
D3 LED MODE3.
D4 LED MODE4.

Find a better way to set ElimThresh bits!

MODE2 EDCE » MODES- ps | LED_MODESgY
| LED_MODES
MODE3 MODEO ELIM B MODE4 )
| e | —l o |-ELIM BGy D2 4E LED_GBE
m MODE4 | SET_ETHLIM ELIM BO LMo :@3‘ E o7 {-LED_MODETg
MODES5 CLK | B 00— AND2B1
.71\40057 e mELMBL |, oy | LIML
— RSt LIM2 g
ANDS 0 1 lms
mRST FDPE 8 ——e o3 ———1l
PRE
@ MODEL | | o ELIM_Big
@SET_ETHLIM|
mCLK b
THE OHIO STATE UNIVERSITY "™ Ethernet Control IR 2F ProeeT D785C
PHYSICS DEPARTMENT ELECTRONICS LAB DDU Ethernet Logic PATE : FILE PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 1-26-2005_11:45 ETHCNTRL .2 21A




FD16CE Q[63:0]

C
= CE CLR
= CLR ]
n
TitIRTEX Family FD16-64CE Macro
16@avBérisis Matching Register with Asynchronus Clear and Chip Enable
Pate 2nd February 2004 Ver:
iSheet Size: B Rev:
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Q[15:0]

C
= CE
= CLR
|
Title: VIRTEX Family FD8-16CE Macro
|IComments:
8-16-Bit Bus Matching Register with Asynchronus Clear and Chip Enable
Date: 4th February 2004 er: 1
iSheet Size: B Rev: A
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A [ B [ c D

[
MT FDCE MT Aozt FDCE FDCE FDCE MT usually goes true on S6 FDCE
;:'/;E’EDATA Go_J, Q % ° ¢ %DM ) o/ RENg BUSY mFAKEDATA o LFAKE MT D o LMT g
s e MT ce S e .WCE e
SYNC_ACTIVE CLK i ﬂ .CI_K c ;. AND2B1 LK . LINRST REN i .CLK c CLK R
NOR4 CcLR RST cLR REN- CR CLR
N - e L e o Wb e .
FDCE REN BENTL SET_MTRST INRST INRST s7 LMT usually goes true on S7
po_ R | o[ BUSY - BUSY, ®_ "o QAD . " L "o RST
'—% o W .% ce Free-running state machine: SO sync to RCLK rising edge arro) s oRs
T g e s
L ¢ CLR RST o .CLKi ¢ S ||;'|\ﬁT LMT_STOP
W b o__SEND b6 HOR w. WC8 AnD3E2
;HDR DONE; ) D Q MAXDELAY=LANS \ WC8960 oR2
oRz g S2 g 'CS& - CB16CE wc1s | WC13+9+8 ---> 8960 + 16 data bytes:
ENDITST R was AD R:10, S mK . e OEFAKE ANDsBUFEyDLES sent between big packets
S RST HDR_DONE . E .
AD1 = [ A E— _ W————cE CEO WC[?O] OUT[70]
ROM address control ~ Waos 1 ADR=6, S6 _Foce was ADR=11, S7 ~ gox .
CBACE 200 QDMﬁD o MR ADR=7 S7 amorst - Counts OEDATA + OE_TR cycles = Byte Cour
w2 s o « LAST HOR End GO at 8960 data bytes, followed by 16 mo
o sog PO S A o e E[7:0] and S[7:0] ARE i !
| AD2 oR . . U]l an : In sync:
" oo RS =X . WC13 (or any bit 4+) and OE7 are simultaneous SRacE
mOE_HORT | ol FDCE RST oF FDCE _ o7
e e c [ END_PKT Sl > o | PKT_DONE FDCE EMT_STOP END_DATA-1 .END DATA CONT_DATA DO DATA OE[7:0
 QOESYNCS . END_RS] c o o B o)
mENDRST 7 mCLK c: .LRST STOPSBDATA o o —STOP oRz .EGT N AND3B2 - mEYSY e .
2: S PR OEHDR mce . OE TR ENDDATA_RST C o
OR2 _AD2 HDR DO SKIP-4-DIE.M‘T\ OE_HDRT, EUSY oR :@—1
3 .-m OE TR u -—‘US OR2B1
AD: OR2
oz A2 gLFAKE ora FDCE Control for MUX over 8 input data bytes
mHDR_DONE FAKE_EN | FDC COODCR
OECRC3+1 "% SRACE END_DATA| OE TR | o . . .
meND DATA | \pocre[, | oEchtg SO e WK e v S Kisnsse f‘]f ff* bytes for destination MAC
e “ecrc mEND_RST—] Send SYNC during RESET, IDLE after RESET ends.
S cE 2 RSt
| meK e | OFCRCG _ _ IDLE state: FIFO MT? If YES, loop to IDLE.
mEND_RST SRucE Setting OECRC and OE_TR I(4:E())Rné:cL)1NrErently is OK; they control different busses | NO, begin packet: (sync to RCLK)
oecrco [, | OECRGy .PK;EZORT; SEND DATA . send HEADER (8 bytES) + fll'.St 4 data .byteS (: FF)
o1 |-OECRC2 FDC L .| OEDATA enable REN at proper state, in sync with RCLK
OECRC3 AND3B2 D 4.
o S @] oecresn o o —CETR [~ OETR | MUX through 8-byte-word from FIFO
B——)c 3 INV CLK
enorst 21 §7 o | S6-S1 e FIFO MT? If NO, MUX over next FIFO word.
" FDC EN'D rer Lo END DATA ~ mENO-RST FDCE OF CRC If YES, end packet; *send 2-byte Packet Number*
" " mEND RST ] PKT_DONE SET_CRC R .
m OECRC34, o °§°8°3 2 D lp— oETR | *'s0-s8" WC < 56 bytes requires ZERO FILL up to 56 b
aCL Lo moK e send CRC32 (4 bytes) + TRAILER (2 bytes)
END_RST 1 mEND_RST —— + 2 IDLEs, then loop over IDLE cycle
mEND_RST —
THE OHIO STATE UNIVERSITY [TITLE State MaChIne Contl’ol BVJRGPARENT PAGE 21A IPROJECT D785C
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C D

B [
SYNC9BIT IDLE9BIT ROM16X9
OESYNC FDCE OUT[7:0] OUT[7:0] 00 HDRT[8:0] .%OEHD 3
Q[7:0) QI7:0] B 0[80] HDRTS8 KSET
MASEE%‘E .| IDLE_ACTIVE _OESYNC| o OEIDLE | o v YR e I
- mCt . os—KSET g e o—FSET g pap2 | BUFES8
e srsT — aRST el HDRT[7:0] OUT[7:0]
[} —_— —
S = Ox1BC + 0xOB5 + Ox1BC + 0x042 = 0x1BC + 0x050  HDR=8 header + 4 destination bytes. sz
= +
s FDCE LRST FDCE SRACE SRS TR=2 trail + 2 idle bytes.
mLRST] o] ot s .| rsTo v Msg GT_RST T
.7(]_}( iE o .% o . o %‘ AND2B1 . EDCE &1} ZERO o KSET -
RST_CL “ SYNC_DONE  an ok | @ ReT4 P o —RSTHOLO GOODCRC BUFTS
" lRST oR ) RSTO_CLR I B ¢ e @ HOLD_ENA e :
FDCE T aRST_CLR - aCLK . 0 C_ZEROS[7:0] 3, COUT[7:0]
™ Ss7 OR2 .
END_SYNC SOP4 RST_CLR -
RST_HOLD SYNC_DONE e
.—_;D—E D Q RST CLR-1 AND2B1 P
mRST4 e Hob IN| 12 RCLK Sync minimum here.
AND3B1 .CLK c EDCE o
WP b o[RST CLR
rrsT2  FDPE s7 FDC
.—‘ W= ce
RST_HOLS"™ RST CLK E ‘adl PEDATA
: moK nd of RST and OESYNC are sync'ed! JUSTDATA GOODDAT
.w = ° ° o FDCE y FDCE DE CRC| ) ° @
B> ce g };’7 RST_HOLD AND2B1
e |° Hou DO S;NC ] oMAngimcy ) L[SYNC_ACTIVE T
OR2 = -| CE B——cE g‘
e o G - FDSCE
N — I — ouTIZ:0l 1.~ | DOUTIZ0]
o QI7:0]
IN[63:0] BUFES > 2o -
. . OE7 e . CLR
IN[63:56] OUT[7:0] g
o, BUFES INRST FDPE FDC
. E .—‘
IN[55:48] g, e | nest %9 UNRS m KSET o o KOUT o
gRST_CLR-1| mCLK L
IN[47:40] wRCc LDC 0 o
@LINRST | | o_RRST3 g Sl
IN[39:32] LINRST FDC FDC OECRC3 oF CH OECRC_]EBUFES
RRSTO RRST1 RRST2 :@—- COUT[7:0]
w b Q ° Q ° CLR
OR2
IN[31:24] OE3 e AND2B1 RCLK, _ RCLK| g LUINRST 7] OECRC2
9 E1g ar W‘ OE _cH
IN[23:16] WO=2-= ! . ‘ . | o2 HI 0]
[23.10] StateMachine Reset=RRST2 CBI6CE o150
oer | Sync's STATEQO start with RCLK rising edge Do_HDR e qusa . 8BITS5, O
) Output Options: o I - W
N0 sync, header, data, CRC, trailer, idle oC7:0
[0l L release of RESET on rising RCLK edge [0l
THE OHIO STATE UNIVERSITY "™ State Machine Control IR 21A provect D785C
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A

[ B

%C%QQOESLLTRUE until WC=49Goes False on:

OEPWC BUFES8

A “BUSY | FocWC=50 Fbce WC=57 Fpce WC=65 : : £ OUT[7:0]
WC=48 -—Pm FDCE LMT FIL-1 [ o FIL R o FILL [ JIFILL+L E:tL : m— { )

e we_a e as B [ SIAR P Store "Real Data" byte count

WC5 o QF———0 mCLK c mCLK c mCLK R AND2B1

AND? cE AND4B1 CLR CLR CLR
.CLK c - .END RST .END RST ] .END RST — 1 FILL
wEND_RST We WILL have to fI||’\N\A-

FILL EN
Begin filling now M/ OE7 FDC mILLHL
TRUE means: g g :7F|L [ FILL-1 ] . OR2 OEPWC OEFILL
FILL

B o AND2B1 BUFES8
Ethernet Packet Filler for WC<48: "Real Data" byte count, followed by FF filler. = o= gt o 8BIT_F CFF[7:0] —* OUT[7:0]
FIFO data is 8 bytes wide, so WC must be multiple of 8 when FIFO goes EMPTY END_RST O Pr— —

This forces a minimum of 64 data bytes + 4 byte CRC + 2 Byte PktCount= 70 bytes; ethernet requires only 64 bytes here
Overfill ensures at least 15 FF bytes (after the "Real Data" byte count) in a "filled" packet.

THE OHIO STATE UNIVERSITY e State Machine Control TIRGTE 1A Froeer D785C
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A B C D

JTAG Instruction Decode
OpCode€| Function [OpNam%
0 || No Operation [NOOP]
1 FPGA Reset
2 || Check FPGA status, shift only [21 bits]
3 || Check status with capture and shift test
4
5
6
7
8
9
10 FDC
11 OESYNC [, | LOESYNG
.CLK c
o CLR
Need JTAG Control (BTDI, SHIFT, SEL2, DRCK2 & F*) and TDO connections to B-Scan... %‘\}ﬁc
STAT_MON
g e AT OEIDLE |, .| LOEIDLE
F2
mDRCKZ | pRreLk TDO|_TDO_STATUS g B
STATUS[31:0] STATUS[31:0] g\}—‘cm
BTDI | 1p, FDC Debug Test Outputs
B2 unis OEHDR [ .| LOEHDR
®INRST | ooy »
mSHFT | spFT e
Sl
STATUS[20:0] ‘ FDC
: OEDATA LOEDATQ
STATUS[1:0] N
.CLK
.SYNC_ACTIVE STATUSS8 ¢ ar
SYNC_DONE BUF  STATUS9 Gib—
.IDLE ACTIVE BUF  STATUS10 FDC
o MT BF  STATUSIL aCE_CRC || o LOE_CRGy
- MT BUF  STATUS12
mPAE BUF  STATUS13 meK e
gHALF [BUF STATUS14 9 oR
mPAF BUF  STATUSI15 U‘H—IFDC
FF BUF STATUS16 OE TR LOE TR
FAKEDATA [BUF  STATUSL? = ° Q u
=
.LFAKE BUF  STATUS18 mCLK
.INRST BUF STATUS19 ¢ CLR
@ BEROK BUF  STATUS20 Gilb——
BUF
THE OHIO STATE UNIVERSITY e JTAG Control Signals FIRGFTTE o1 froeet D785C
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drawn by KS

Q[7:0]

Copyright (c) 1993, Xilinx Inc. D16.2 K28.5 £ y\L
> b 0 10 b a Do o Q
CE CcE
c c
CLR CLR
P B 0 T 1o
FDCE FDCE o -
o b Q i o ° D1 H/;J;E Q1
@ CE CE
® c c
CLR CLR
S — o T o
FDCE FDPE
.—‘ E
[
o2 D Q 4'2‘ b PRE 0 02 ,J\ o2
[ 2 CE L Bure
® . CcE
CLR c
Py 2
FDCE FDPE®™ Send 2 Idle bytes:
b E
- ; s K K28.5(10111100)+D16.2(01010000)
® e ° e L sore = 0x1BC + 0x050
° . CE
CLR c
3
: FDPE FDPE®™
o———— E
[
oy o RE Q 14 o RE ° D4 H/;J;E Q4
@ CE CE
® c c
FDCE" FDPE™
b E
[Tl D Q *'5‘ o TE 0 D5 ) ]\ Q5
L5
@ CE BUFE
® . cE
CLR c
PE
3;':9 EDCE™ L.
> , TTE ° 16 o 9 D6 %;E Q6
[ 2 CE CE
@ c c
CLR
6 > D6
FDCE FDPE
b E
[Tl D Q *'7‘ o TE 0 D7 ¢ !\L Q7
[ 3 CE L Bure
® . CE
CLR c
Py 7
FDCE FDPE"™
o—— E
s b Q 4'3‘ PRE b8 ¢ ; 08
. c e e XILINX
CcE
* ¢ ar c Title: VIRTEX Family Ethernet Idie Macro
[ S 58 IComments: 9-Bit Data Register w/Feedback, chip enable and J R G
B o output enable to loop through Ethernet Idle cycle
[t C o Date: 7th August 2001 er: 1
| SR PN Sheet Size: B Rev: A




Q[7:0]

draum by kS FDCE p2.2 FDCE k285 — FDPE p215 FDCE k285

Copyright (c) 1993, Xilinx Inc.

J“

B 10 J0 DO Q0
° Q ° R — b PRE QK[| L Q L sure
CE CE CE
CE
c c c
CLR CLR c CLR
10 30 DO
& FDPE FDCE FDCE® FDCE £
D1 PRE | D Q a1 D 0 K1 b e D1 \/11 oL
| D Q BUFE
[ CE L4 cE ® CE [ CE
[ ] c ¢ CLR ¢ CLR L d ¢ CLR Send 4 SyI’IC bytes:

. o« T g Z K28.5(10111100)+D21.5(010110101
FDCE o FDPE IﬁPE IjPE . +K28.5(10111100)+D2.22001000010%
> D Q 4‘2‘ 5 FRE o 2 , FrE o K2 b RE 0 D2 ]\ Q2 = 0x1BC + 0x0B5 + 0x1BC + 0x042

[ 2 CE L gure
[ 3 CE @ CE @ CE
[ 3 c
CLR c c @ c
PN 12
FDCE ¢ FDPE™ FDCE* FDPE®
'—‘ .—‘ P E
D3 13 K3
[ D Q7 b PRE QJ D Qe 5 PRE o b3 03
@ CE [ ] CE L Bure
@ CE CE
* ¢ ° ‘ °
CLR c CLR c

L4 CE LBure
[ CE [ CcE [ cE
@ c
CLR c c @ c
PN 14
FDCE ¢ FDPE™ FDPE* FDPE™
A— ) (— ) (— o
= D5 D Q 15 R PRE o 5 o PRE o K5 o PRE o D5 s o5
@ CE BUFE
@ CE CE CE
L4 ¢ CLR @ c [ 2 c [ 3 c
15
: FDPE FDCE” FDCE"™ FDCE™ £
- . PRE . . o Q 6 o Q K6 5 Q D6 \/ZEU = Q6
@ CE CE CE
@ CE
@ c ¢ CLR ¢ CLR L d ¢ CLR
® J6 K6 D6
FDCE" p FDPE FDPE FDPE
b £
D7 17
[ d zE Q— 5 PRE o 7 5 PRE o e R PRE 0 b7 Do o7
@ CE CE CE
L4 ¢ CLR c c [ 2 c
PS 17
FDCE FDPE” FDCE" FDPE®™

|
|

K8

D8 18
[ | D Q— o PRE o " D Q— o PRE o D8 08 -
@ CE CE BUFE
f———cE f———cE

@ c c
CLR [ ] c CLR @ c Title: VIRTEX Family Ethernet Sync Macro
Q—‘ 8 = Q—‘ K8 58 [Comments: 9-Bit Data Register w/Feedback, chip enable and J R G

CE output enable to loop through Ethernet Sync cycle
» @ @ P! P it} yNe cy«

2\

[t C o Date: 7th August 2001 er: 1

L CLR y r'y 7 iSheet Size: B Rev: A




0O[3:0]

00

o1

02

03

AND3

JUUU

& XILINX

Title:VIRTEX Family 4-AND3COM1 Macro

(Comments: 4-AND3 Bus Gate plus 1 common bit
Date: 1st October 2003 er:
drawn by KS
Copyright (c) 1993, Xilinx Inc. ISheet Size: A Rev:
1 Page 27




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

B[4:0]

BO

B1

B2

B3

B4

OR6

& XILINX

Title: VIRTEX Family OR5+1 Macro
IComments: OR5 Bus Gate w/Common J R G
Date: 27th December 2001 er:
[Sheet Size: A Rev:
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wws | oad/Read BXN Orbit LOGIC

STATUS?

. FDPE
STAT[11:8 . .
R STATUS[LLO] _ Default=924 BX per Orbit =
STAT[7:0] STATUS[11:8] o PRE | sTAT7g
STATUS[7:0
STAT11 [ ] or2 iLKENA CE
STAT10 STATUS11 .%D@&. AND2 mDORCLK L.
STATUS10 iV STATUSS
gﬁmgg e ) RO ) RST FDPE
STATUS? [ LOAD sl CLKENA ]
STATUS6 OR2 AND2 b PRE Q STATB.
STATUSS ELKENA
STATUS4 AND2 °f% _ DRCLK N
STATUS3 B———pc
STATUS2
STATUS1 FD12B923 STATUSS RST FDPE
STATUSO STAT[11:0] STATUS[11:0] e —
mlosD o T |__sTATSg
mUPDATE, o L
AND2 mDRCLK o
RST
STATUS4
mRST FDPE
o FRE | STAT4g
or2 iLKENA CE
AND2 mDORCLK
STATUS3
mRsT FDPE
STATUS11 o e | stats
FDPE STAT4 LKENA CE
AND2 oR? DRCLK
| R
5 PRE STAT1jy c
BLKENA cE STATUS2
AND2 o .M c = RST FDPE
STATUS10 —— oo | star
m RST -
oR2 LKENA CE
PRE AND2 DRCLK c
5 STAT1g L
STAT11 BLKENA STATUS1
CE
AND2 oRe .M c = RST FDPE
STATUS9 oo | stam
FDPE STAT2 LKENA | oo
. OR2
PRE STAT9 AND2 .% c
D —>""m
STAT10 ELENA cE STATUSO
AND2 R » DRCLK c IM‘PE
STATUSS o TE o,
i o2 DRCLLKKENA N
AND2
|
o PRE STATSg c
or2 iLKENA CE
AND2 B DRCLK c STATO
TDO
LKENA
T . AND2
THE OHIO STATE UNIVERSITY e DDU Load/Read BX per Orbit Register Y JRG"“”ENT PAGE 3F proJECT D785C
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STATUS?

10-bit jTAG RegisteF Read out (on DVCENB)

STATUS[9:0]

STAT?

iLKENA
Ol

Aoz " @DRCLK |

STATUS6 ™ RST

STATUS9
STATUS8
STATUS7
STATUS6
STATUSS
STATUS4
STATUS3
STATUS2
STATUS1
STATUSO

STAT6

iLKENA
ol CE

AnD2 " @DRCLK |

STATUSS = RST

STATS

iLKENA
OR:

o2 * @DRCLK |

STATUS4 = RST

b Q STAT4.

or2 iLKENA
AnD2 mORCLK |

STATUS3

STAT3
STAT4 LKENA
OR2

AND2 .% c

STATUS2 ™ RST

STAT2

iLKENA
Ol

Aoz " @DRCLK |

STATUS1

STATUS9 STATL,

STAT2
FDCE o LKENA
AND2 DRCLK

STAT9 L ¢
STATUSO = RST

. LSHFT > C NSHFT .
INV
DVCENB or2 LKENA CE
CLKENA

AND2 STATUS8 » RST

iLKENA
OR?  DRCLK
STATS Anez e

or2 iLKENA
AND2 B DRCLK c STATO

LKENA

AND2

PARENT PAGE [PROJECT

[TITLE R H BY
THE OHIO STATE UNIVERSITY DDU 10-bit JTAG Register Readout IRG 3F D785
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15-bit JITAG RegisteF Read out (on DVCENB)

STATUS?

STATUS[14:0]
FDCE
5 ol STAT7G
or2 iLKENA CE
AND2 mDRCLK o
CLR
STATUS6 m RST
STATUS9 FDCE
STATUSS STATUS14 D o —STAT6g
STATUS7 EDCE KENA |
STATUS6 AND2 °f% _ DRCLK
STATUSS R STATY, B——c
STATUS4 TDI LKENA | o STATUS5 mRsT
STATUS3 OR2
STATUS2 AND2 mlRCLK ¢ FDCE
STATUSL oR
STATUSO STATUS13 mRST o o STATSg
FDCE or2 iLKENA CE
AND2 DRCLK
3 o
STAT14 ° STATL  ax
STATU -
o DRiCLKENA cE S4 RST
AND2 = LK c ;. FDCE
STATUS12 mRsT o o STATAg
FDCE ore WA —ce
AND2 DRCLK
|
5 STAT1g ¢ R
STAT13 = LKENA | o STATUS3 mRST
AND2 B DRCLK c . FDCE
STATUS11 mRsT o o STAT3g
STAT4
FDCE oR? DRc:_KiNA N
AND2
i | R
STAT12 ° STATL ° s
¥ STATUS2 =
o DRCIL_KKENA cE US. RST
AND2 R e FDCE
STATUS10 mRST o o STAT2g
FDCE oR2 iLKENA CE
AND2 DRCLK
8 | R
STAT11 ° > C
¥ STATU -
o DRCIL_K;NA cE S1 RST
AND2 mORC e FDCE
STATUS9 mRST o o STATlg
STAT2
g LSHFT > O NSHET gy FDCE OR2 DRCI;_K;NA e
AND2
iV STAT9, B——pc
D = CLR
DVCENB STAT10 PELKENA STATUSO = RST
CLKENA OR2  DRCLK ce
SEL2 Aoz .7 ¢ CLR FDCE
AND2 STATUS8 mRST b Q
FDCE or2 iLKENA CE
AND2 DRCLK
B———)c
b STATSg cR
o2 pELKENA ce = RST
AND2 B DRCLK c STATO
CLR
mRST TDO
LKENA
AND2
THE OHIO STATE UNIVERSITY e DDU 15-bit JTAG Register Readout Y JRG"“”ENT PAGE 3D proJECT D785C
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16-bit jTAG RegisteF Read out (on DVCENB)

STATUS?

STATUSI[15:0] FDCE
STATUS15 o o STAT/g
FDCE o2 iLKENA CE
STATL AND2 = DRCLK c
D H CLR
EENA | e STATUS6 mRST
™ gOROK FDCE
STATUS9 CIR STATG
STATUSS STATUS14 mRST b o STATog
STATUS7 FDCE o EENA e
STATUS6 AND2 DRCLK c
STATUS5 o STATL, = CLR
STATUS4 STATI5 e | o STATUS5 m RST
STATUS3 OR?
DRCLK
STATUS2 oz L G FDCE
STATUSL STATUS13 RST o o[ STATSg
STATUSO .—‘FDCE .
F CE
STATIZ AND2 o mDRCLK .
D CLR
STAT14 = YN . STATUS4 mRST
AND2 = DRCLK c FDCE
CLR
STATUS12 mRST o o STATAg
FDCE ore WA —ce
AND2 DRCLK
STATL B
D 4& CLR
STAT13 LKENA STATUS3 mRST
OR2 CE
AND2 B DRCLK c FDCE
CLR
STATUSLL @ RST o ol STATSg
FDCE STAT4 o LKENA CE
STATL AND2 = DRCLK c
D H CLR
STAT12 o BLKENA cE STATUS2 ™ RST
AND2 = DRCLK c FDCE
CLR
STATUS10 gRST  — b o STAT2g
FDCE oz iLKENA CE
STAT1g AND2 mDRCLK ¢
D CLR
STAT11 o BLKENA cE STATUS1 = RST
AND2 = DRCLK c FDCE
CLR
STATUS9 mRST o o STATLg
STAT2 LKENA
CE
.LDQ&. FDCE STATO AND2 OR? = DRCLK c
INV D =Ry CLR
VCENS STAT10 = PTGV . STATUSO mRST
CLKENA
:;D—. AND2 m DRCLK c FDCE
CLR
AND2 STATUS8 mRST o Q
FDCE ore DRCLLKKENA -
AND2
B———)c
b | STATSg CLR
pELKENA ce = RST
AnDZ % gDRCLK | STATO
CLR
mRST TDO
LKENA
AND2
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STATUS[23:0]

24-bit jTAG RegisteF Read out (on

DVCENB)

STATUS?

STATUS23
STATUS22 DVCENB F
STATUS20f|_STATUS8 v SEL2 STATUS15 o o STAT/g
STATUS19 | STATUS7 AND2 pLENA
STATUS18 | STATUS6E FDCE AND2 °R? _ DRCLK N
STATUS17 | STATUSS 5 STATL B
STATUS16 | STATUS4 FDCE STAT16 gLeENA STATUS6 mRST
STATUS15 | STATUS3 STAT2 OoR2 &
STATUS14 §¥£$3§i o Q §. AND2 = DRCLK c FDCE
STATUS13 metENA | o clR Srate
STaTUSTo | _STATUSO = o M " STATUS14 m RST b o STAT6g
.7 CIR FDCE iLKENA CE
RST AnD2 °R? — DRCLK
STATUS22 [ I 5 STATY, B———c
EDCE STAT15 o LKENA cE STATUSS = RST
AND2 DRCLK FDCE
STAT2 B———c
D Q 42. CLR
LKENA STATUS13 mRST STATS,
OR2 MENA ce ° L —
AND2 = DRCLK c FDCE o EEKENA |
STATUS21 mRST oF 5 STATIZ AND2 mDRCLK ¢ ;.
FDCE STAT14 o LG N STATUS4 = RST
b oL_stat2 AND2 mDRCLK | FDCE
CLR
o WCENA e STATUS12 mRST o o STATAg
AND2 = DRCLK
¢ CLR FDCE o G
STATUS20 RST STATL AND2 .% c
.—‘ D 4& CLR
FDCE STAT13 wena | STATUS3 mRST
OR2
> ° STATZSh AND2 = DRCLK c FDCE
STAT21 LKENA CLR
= ore cE STATUS11 mRsT o o STAT3g
¢ o FDCE STAT4 LKENA | oo
STATUS19 RST STATL AND2 oR? m DRCLK c
FDCE D H CLR
STAT12 BLKENA cE STATUS2 ™ RST
OR2
D Q STAT1 AND2 = DRCLK c FDCE
STAT20 s LKENA cE CLR
AND2 .% c STATUS10 .RST_[ 5 o STAT2
LKENA
STATUS18 RST o FDCE — oR? DRFCLK ce
B——)c
.—‘FD CE 5 STAT1g R
STAT11 =
. o STAT o DR{;}E& cE STATUS1 RST
AND2
AT = FDCE
OR2 FLKENA CE ¢ CLR
AND2 m DRCLK c STATUS9 mRsT b ol STATLg
STATUS17 RST oR EDCE STAT2 = LKENA | o
.—FD‘CE STATS AND2 = DRCLK c
D = CLR
STAT10 LKENA STATUSO RST
o o STAT17g orz WEENA e [ LA
o pLKENA cE AND2 IM c FDCE
CLR
AND2 mDRCLK &, STATUSS mRST o o
STATUS16 RST oR EDCE o KENA |
FDCE AND2 DRCLK
= b STATEg B
b ° STATJ.% o pELKENA CE = RST
o PENA cE AND2 » DRCLK c STATO
AND2 DRCLK CLR
Bc . mRST TDO
LKENA
mRST
AND2
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2

def=923=39Bh

CLR
|

CE
|

Q[11:0]

& XILINX

Title: VIRTEX Family F12b923 Macro

Commentst2-Bit D Flip-Flop with Preset to 923d and Enable

JRG

Pate: 8th May 2003 er:

iSheet Size: B Rev:

Page 34




FOK LED

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

DAV LED

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

SOP3

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

= RST oros1  CLR_DVLE
FOK
RST

& XILINX  9re

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




A [ B C

[ D
8 Bit Instruction Register decode first 36 OpCodes (6 bits)
FDCE FD D4 16E Fl15:0]
SEL1 B, o @RAWT 1, Q o7 ; o F[35:0]
: SHIFT ce
LSHCK AL oL
AND2 L ' ¢ CLR ¢ A2 D2
@ I A3 D3
J FDCE FD o4
D5
L 5 ol _@RAWS 5 o o
GND ‘ CE o7
¢ CLR c D8
.—l D9
FDCE FD o
D11
5 ol_@RAWS R o o12
CE D13
- Tt e |,
FDCE FD AND282 D4 16E
D Q—@ RAW4 D Q .& A0 DO
CE .L AL D1
c R @ —)c -% A2 D2 D5 D14 —
H A3 D3 D4 CE2 E D15 —
FDCE FD > preeeny
R ol_gRAWS R 0 o
CE D7
c @ —)c D8
CLR o9
FD D10
:%i RAW?2 R o b1 FD FD ED
D12 RF33 DF33 D2F33
ol - - - ¢ ° T o Fs3g
¢ ¢ CLK CLK
CLR D4 D14 c c AND2 LK
o o CE1l |, oss | RF3 = = ek
FDCE FD o ; _
o ol __gRAWL o o Glitch Protegtion for Toggled functions: must do NOOP after RESET!
¢ cE FD
o &  bc o of-PFL 1o Q D;:ll F11 |, oL FL g
® .CLK c .CLK c AND2 CLK
FDCE FD B )c
° Q RANE ° Q RF31 = DF31 = D2F31 FD
CcE B0 Q D Q W o o F31.
C (o}
o o aCLK aCLK | Aoz CLK |
. UPDATE
THE OHIO STATE UNIVERSITY e JTAG Instruction Decode " JRG ‘PARENT "= 3D Froseet D785C
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STAT[19:0]

Load/Check Kill_Register LOGIC (F9/F8)

STATUS?

. FDPE
STAT[19:16]  STATUS[19:0] [
ALV — S o T g STATUS15 o PRE | STATIG
STATUS[15:0] " FDPE e |
= OR2
KILLF[19:0] PRE STATL AND2 = DRCLK c
D
statiione) BUF4, 1614 F8 STATI6 o [ STATUS6 FDPE
READ DRCLK RST
F9 CLKENA AND2 " 5c e
— PRE STAT6g
OR2
o2 STATUS14 5 0
RST FDPE ELKENA cE
. OR2
IN[15:0] AND2 ™ DRCLK
10BUS[15:0] D PRE STAT1 ¢
SIATIS.O] o STAT15 LKENA STATUSS
11BUS[15:0] = u OR2 CE RST FDPE
o RST ED16PE AND2 mDRCLK o |
g PRE STATS
8 — STATUS[15:0] STATUS13 o o—""m
- FDPE EENA | o
e ANDZ o @DRCLK |
b STAT1g
STAT14 EEN [ e STATUS4
AND2 o @DRCLK | mRST FDPE
o RST FDAPE STATUS12 Fre STAT4,
) o—>2"m
Load ZERO to kill readout path STATUS[19:16] '—i:)li i EEKENA | e
ONEs are alive . Fo - AND2 DRCLK c
[14:0] == DMB input fibers B——ce b STAT1 L
[16] == ALCT mUPDATE STAT13 ena | o STATUS3 COPE
OR2
[17]==TMB AND2 @ ORCLK | mRST
STATUS11 o & 4| STAT3g
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