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DDUCNTRL

K-StatusWordCountEOE
TR: 0x/A/?/WW.WWWW/RRRR/UUMK

Ostat DMBcnt CRCword EOEstat

BOE1 BXN ID K-StatusFOVtype L1A _Number
H1: 0x/5T/NN.NNNN/XXX/I.II/VK

DMB-DAV(15) BOEstat
H3: 0x/LLLL/oooo/ZZZZ/GGMY

LiveDMB(15)
H2: 0x/8000/0001/8000/HHHH

49-bit ~unique constant DMBfull(15)
T-2: 0x/8000/FFFF/8000/8000

64-bit unique constant

T-1: 0x/SSSS.SSSS/QQQQ/PPPP
DMBerr DMBwarn(15)DDU EOE Status

DDU Format Since DDUctrl v15:
DDU WordCount (64-bit words) for "No Data" event: 0x006.

DDU WordCount for one DMB (only one CFEB): 0D2h = 210 dec, 1680 Bytes
DDU WC, 1 DMB with 2 CFEB (8 samples each): 19Ah = 410 dec, 3280 Bytes

DDU WC, 2 DMB with 1 CFEB (nCFEB=2): 19Eh = 414 dec, 3312 Bytes
DDU WC, 2 DMB with 2 CFEB (nCFEB=4): 32Eh = 814 dec, 6512 Bytes

DDU_WordCount = (6 + 25*Nts*nCFEB + 4*nDMB) < 30070; 240560 Bytes
^^Ignores TMB Data^^    GBE_ByteCount = 8*DDU_WordCount      _8 TS assumed_

1: Mode Bit 0
2: Mode Bit 1
3: Mode Bit 2
4: Mode Bit 3
5: Mode Bit 4;  High for GBE debug, Low otherwise

RST_1=Asynchronus Reset for FPGA1 and ALL FIFOs
LED0 on top, pins on away-side from LEDs

7: Set L1A Fake mode, Kill TTC L1A/CMD if SW8 is off
8: FPGA version on LEDs

6: GbE test, send counter on GBE link

Set All I/O to 3.3V

v36: non-TF DDUs have SrcID==BrdID, NoLiveFibers will now readout on L1A
r3-4, OSyncRst on ~Clk40, tune OFIFO Mon, req. VMEctrv17+ & InCtrlv22r3+

r2, removed redundant RdyIn2 requirement for SEN bits
v35: Autodetects TF-DDU, now compatible w/wo TF; add SyncHold & CloseL1A logic

v34: Inverted CCB_CMD bus & L1A **for TF-DDU ONLY!**
v33: change SourceID=760=2F8h for TF-DDU

v37r2-3: tune CfebL1aErr/SyncErr &DMBcritErr logic, MultL1err logic, InSingWarn=Era10,ValidDMBfull=Erb0,DMBtimeout=Era15
DMB/TMB/ALCTerr account for MissTrgTrail, DMB-to on Era15, XtraTrgTrails on Erc5+13,DDUfmm 3-bits held Reset until SystemRdy

v37:  diagnostic changes....Tune DMBL1err(notALCTerr), BadCtrl(notMissTrg), LIE(addMissTrg),

v38: DMBcritErr=Erc7, improve Htmb/alct timing,C-codeErr goes to InMxmitReg, InTimeout goes to EndTimeBusyReg

v36-r2: change TF_SIG to FDRE, Reset CheckCRC with NewTFDMB

r2: make DAQovfl for FF case only, include C-CodeErr w/MultXmitErr, CFEBcrc flags Reset on BOE, C-code-L1er=FIFOb15,
LDMB_CRCok held at least 4 cycles
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v31: tune CFEB-DAV check (OR DAVs from DMB Hdr1 & Hdr2),
add SP/TF compatibility & diagnostic logic

v32: change CfebCalDisable default to True, remove DDU_DLL_Err from FMMerr (InRdErr4),
modified ERB13 for Permanent DDU_DLL_err, add DDU CSC-Board occupancy monitor-F34?

-r2: add zeroing logic at RST for Occ.Mon.  -r3: fix LRST logic
New Ideas: Store & check DMB source ID's from each fiber?

Feed SLINK status into FMM logic (for UF).

K-StatusWordCountEOE
TR: 0x/A/?/WW.WWWW/RRRR/UUMK

Ostat DMBcnt CRCword EOEstat

BOE1 BXN ID K-StatusFOVtype L1A _Number

DMB-DAV(15) BOEstat
H3: 0x/LLLL/oooo/ZZZZ/GGMY

LiveDMB(15)
H2: 0x/8000/0001/8000/HHHH

49-bit ~unique constant DMBfull(15)
T-2: 0x/8000/FFFF/8000/8000

64-bit unique constant

T-1: 0x/SSSS.SSSS/QQQQ/PPPP
DMBerr DMBwarn(15)DDU EOE Status

DDU Format Since DDUctrl v15:

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

DDU WC, 3 DMB with 1 CFEB (nCFEB=3): 26Ah = 618 dec, 4944 Bytes
DDU WC, 4 DMB with 1 CFEB (nCFEB=4): 336h = 822 dec, 6576 Bytes
DDU WC, 7 DMB with 1 CFEB (nCFEB=7): 59Ah = 1434 dec, 11472 Bytes

DDU WC, 11 DMB with 1 CFEB (nCFEB=11): 8CAh = 2250 dec, 18000 Bytes
DDU WC, 12 DMB with 1 CFEB (nCFEB=12): 996h = 2454 dec, 19632 Bytes
DDU WC, 15 DMB with 1 CFEB (nCFEB=15): BFAh = 3066 dec, 24528 Bytes

DDU WordCount (64-bit words) for "No Data" event: 0x006.
DDU WordCount for one DMB (only one CFEB): 0D2h = 210 dec, 1680 Bytes
DDU WC, 1 DMB with 2 CFEB (8 samples each): 19Ah = 410 dec, 3280 Bytes

DDU WC, 2 DMB with 1 CFEB (nCFEB=2): 19Eh = 414 dec, 3312 Bytes
DDU WC, 2 DMB with 2 CFEB (nCFEB=4): 32Eh = 814 dec, 6512 Bytes

DDU_WordCount = (6 + 25*Nts*nCFEB + 4*nDMB) < 30070; 240560 Bytes

2P
3S
0S
7P
5P
4S-
1S
6S-

0P
TST

drck1         5P    *4P  -TR
2clk            5S    *1S

clk625        2S-   *2S
ck125         1P    *0S  -BL
clk40          0S    *3P
clk156        4S-   *4S
drck2          3P    *5S

clk             7S    *7S

Clock   BUFGMUX

sclk            6S-   *6S
* denotes LOCed position

^^Ignores TMB Data^^    GBE_ByteCount = 8*DDU_WordCount      _8 TS assumed_

Check Phase of CMD to CLK40

v1-2: from ddu4ctrl_v28,  FIFO Full JTAG Reg is 16-bits
Last w/DDU_FOV=4 --->>  v10-12: Add RCLK1, Tune OutUnit GT resets, tune DCC_WAIT modes & add Klll option

v13-14: Fix LVT/LVA, kill DMB-CFEB-Sync, bring DMB Results to CRCerr;  tune DMB checks, GbE Prescale & SLinkWtEn from VMEctrl
v15-16: fix DMBwarn, add VME_FakeL1enable; put DMBLIVE[14:0] in HDR3; put DMBwarn/err in TR-1, Tune TRG_Trail_Err resets, FOV=5

v17-18: tune DMB_Full, RST_InStat, EndTimeRST, PRST, add InRD-C-Code JTAG path (F20), GbE Packets now 7952 bytes
v19: Require SLinkWaitEn for CFEB_L1err check; v20: set RCLK0 to FAST24, CkFB to SLOW6--->rev2: SLOW8

v21: add C-code-err Begin/End to JTAG F20, set CLK40-0 to FAST16, DMBliveErr & In_Time_Out go to BOE_Stat
v22: add DMBLIVE reg's on F25/26, CLK40-1 is FAST16, L1A uses OFD_1; rev2: CLK40's use F16-OFDDR

Good!  rev3: tune PDMBLIVE_EN & RST_STRT logic   v23: add KillCFEBchecks & require FKILL15 to EnableCheckDisable,
Good! v24: tune DMBlive timing (yellow FMM), bring signals to LEDm10/LA0/1

v25: tune L1err & InFerr "DMBliveOK", fix TTMB_Err, tune RstBOE, check CFEB L1A only on 1st sample (not critical)
v26: BXorbit=3563 now, add IDMB_FULL flag on ERB

v27: tune CFEB_L1er, 8/16 sample flag, WarnMon & BX offset

LLLREN w/LFOE for TimeoutReg, make ERA-St/End-TO perm.
v28: add Big debug reg. on F21, Timeout reg. on F28, uses LnextFIFO, replace

CSC_L1Err <--Bring to VME-JTAG Reg?

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

Default Startup Order:
Release DLL (no wait)
4) DONE
5) En. Outputs
6) Release WE

Set DMB CRC OK flag for DDU Empty Events?  no...
In case of StuckData send PRST?  How to distinguish SEU? Later event still gets LostHdr

or Timeout, could self-correct. Add "PRSTed" VME register to track occurrence.
In case of L1Amismatch, let it run and see if it is better a few~10 evts later.  Possible to

self-correct as above...? Can only work if DMB really lost event data.

v29: fix Mult.L1Err logic, add InSingWarn/InML1Err, tune DDUsyncErr, L1A-fake kills TTC-L1A
v30: tune Critical Error, InRdWarn, SpyOvfl & LextStop logic
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2ND_HDR_1ST

BAD_CTRL_WORD

BAD_FW

BAD_TRG_TRAIL

BOARD_ID[15:0]

BRD_DAV[3:0]

CHECK_CRC

CLK

CRC[14:0]

CRC_ERR

CRC_ERROR

CSC_L1ERR

CTRLIN[15:0]

DIN[63:0]

DMB-FFUL

DMBCNT[3:0]
DMBDAV[14:0]

DMB_CRIT_ERR

DMB_ERR

DMB_FMM_WARN

DMB_RD[14:0]

ERC[15:0]

FIRSTDAT_ERR

FIRST_DAT

FIRST_HDR

IN[51:0]

L1AN[23:0]

LALCT_ERR

LBAD_2ND_TR

LCFEBL1ERR

LCFEB_CNT_ERR

LCFEB_L1A_ERR

LDMBLIVE[14:0]

LDMB_CRC_OK

LDMB_ERR

LIE

LLONE_WORD

LMOVLP_DAV_ERR

LOST_IN_DATA
LOST_IN_EVENT

LSCA_OVFL

LSECOND_HDR

LTF_ERR
LTF_SIG

LTMB_ERR

LTRG_CRCERR

LTRG_ERR
LTRG_L1ERR

LTRG_TRAIL

LTRG_WCERR

LWC_LD

LXTRA_1ST_HDR

LXTRA_1ST_TR

LXTRA_2ND_HDR

OEDATA

OEDEFAULT

OEHDR[3:1]

OETRAIL

OSTAT[15:0]

ROD[65:0]

RST

RST_LWC

SBXN[12:0]

START

STATUS[31:0]

STAT_CODE

SUM-DMB-ERR

TALCT_ERR

TF_CRATE

TRG_TRAIL_DONE

TTMB_ERR

TTS_STAT[3:0]

WEN_DAT

KBIT

SLNKWTEN

WEN

STAGE2

LCRC_OK

LCRC_END_ERR
LCRC_CNT_ERR

G
N

D

ALCTERR

ARST
BC0

BOARD_ID[15:0]

BRD_DAV[3:0]

BUSY

BXR

CFEB_CAL_DISABLE

CLK
CLK40

CRCERR

CSC_L1ERR

CTRL[15:0]
DAQ_WAIT

DMBCNT[3:0]

DMBERR

DMBLIVE_ERR

DMB_RD[14:0]

DODATA

DOUT[51:0]

ENDOFEVENT

ERA[15:0]

ERB[15:0]

ERC[15:0]

EVCNTRST

EVT_CNT[23:0]

FCLK

FERR[3:0]

FFIN[3:0]

FFULL[3:0]

FFULL[9:8]

FF_ERR
FIBER_ERR

FIFOA_MT[3:0]

FIFOB_FULL[3:0]

FKILL[19:0]

FOK[3:0]

FPAF[9:4]

INMT[3:0]

IN[35:0]

JD[17:0]

L1A

L1A_AF
L1A_FAKE

L1A_FF

L2L1A_ERROR

LCTDAT_EXISTS

LDMBDAV[14:0]

LDMBLIVE[14:0]

LFIFODAV[3:0]

LFIFO_EMPTY

LGOLDDAT
LGOODFW

LINFERR

LINHARD

LINL1ERR

LINSING
LINSYNC

LIN_SING_WARN

LLGOODLW

LLREN_TRUE

LMOREDATA

LNEXT_FIFO

LOADKILLF[19:0]

LOSTINEVT

LSPWD_ERROR

LVB15

ML1A_ERR

NJR

NO_LIVE_FIBERS

NRDY[3:0]

OEFOK

OE_HDR

OSTAT[15:0]

OUT[63:0]

PAF_ERR

PENDTIMEOUT
PSTARTTIMEOUT

PWR-ON-RST

RD_ERR[3:0]

RST

SBXN[12:0]

SCLK

SOFT_RST
START

STATUS[31:0]

STUCK_DAT

SYNCRST

SYNC_RST

SYS_RDY

TIMEOUT_ERR

TMBERR

VME_L1A

WARN_MON[15:0]

XMIT_ERRORS[14:0]

XMIT_MULTI_ERR

LEXT_STOP

LREN_FOUT[3:0]

PAFIN[3:0]

RENOE-0

FIFOCTRL

RX_ERROR

OR8

FD4CEBUS

C

CE

CLR

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

B

D

P

B
B

P

P

P

P

P

P

P

B

B

B

B

P

T

T
B

B
B
T

T

P

P

P

E

P

T

T

P
P
P
B

P

from InRDctrl

from FIFO-A

from FIFO-B

from FIFO-BPage 3

D785C
CMS CSC Electronics

1
2

DDU Control JRG
DDU Controller Logic

Inc. PwrOn, ARST & TTC SoftRST

Add BXR/BX0 control to BXN counter
Add Trig/Evt Type to L1A FIFO?

Tell TTS to slow down...

Tell FMM...

Mask DMBs with critical error until they're Reset?
---> report to DAQ and Trigger?
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D

B

T

P

P

P

GbE

GbE

T

P

T

B

T

P

B

T

B

D

B
B

<<---known for DDUtr-1==E-code+2
T

B

P

T

D
T

B
P

<<---known for DDUtr-1==E-code+2

B

B

B

B

B

B

B P

P

P

DMB Full signal detected

Real PAF!

B

P

P

<--MultL1err, FIFOfull, InMemErr or InRdCtrl Lost Sync

Special occurence warning

This event is garbage!  Set error bit in SLINK...

E

E?

Reset Required!!!

Inc. MultTrgL1err check?

B

B

Resets between DMBs on same FIFO?

by an InFPGA InUnit

"VME0"

B

P

E

P
B

P

InFPGA DLL, SPWD or GT-RxEr-->

P
D

E

E

P
P

B
B

B
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LSCA_OVFL

L1A_FAKE

LVB15

OE_HDR

DMB_FULL

IDMB_FUL[3:0] IDMB_FULL[3:0]

DMB_TIMEOUT
CFEB_L1A_ERR

64BIT_ERROR

IN_SING_WARN

START_TIMEOUT

END_TIMEOUT

CFEB_L1A_ERR

DDU_DLL_ERR

LCFEBL1ERR

IN_RD_ERR[3:0]

LVCMOS33

LDMB_CRC_OK

SOMETHING_BAD

LWC_LD

BOARD_ID[15:0]

TF_CRATE

L1A

SCLK

SBXN[12:0]

BRD_DAV[3:0]

IN_RD_WARN[4:0]

IN_RD_WARN[5:0]
IN_RD_WARN4

IN_RD_WARN5

IN_RD_WARN[3:0]

SYNCRST

BUSY

IN_RD_SYNC4

IN_RD_SYNC5 IN_RD_SYNC[5:4]

IOBDELAY=NONE
TNM=INMT

CSC_L1ERR

TIMEOUT

INFIFO_USE[3:0]

ENDOFEVENT

LINFERR

TNM=INDAT

LINL1ERR

DMBLIVE_ERR

STUCK_DAT

CAL_TRG_DISABLE
EVCNTRST

P_RST

DDU_SYNC_ERR

OSTAT[15:0]

MODE[7:0]

MODE6

L1AN[23:0]

DMB_RD[14:0]

BOARD_ID[15:0]

ZERO_SB

DAQ_WAIT
NEARFULL

LVCMOS33 LVCMOS33 LVCMOS33

LVCMOS33

CLK

SYNCRSTSOFTRST OSYNCRSTOSOFTRST

IOB=TRUE

M_RST MRST
PRST

WE
CLK

CRITICAL_ERROR

SINGLE_WARNING
SINGLE_ERROR

RST

OWE

OWEN

OW LVCMOS33

FIBER_ERR
MULTI_XMIT_ERR
STUCK_DAT

TIMEOUT
LOST_IN_DATA

DDU_WARN

CRITICALERROR

INSYNC
INHARDIOBDELAY=NONE

TNM=INMT
MTIN[3:0]

L1A_AF
PAF

L1A_FF
FF

LEXT_STOP

MULT_L1A_ERR
INHARD
INSYNC
INSING

LCTDATA_EXISTS
FIFODAV[3:0]

OEFOK

NRDY[3:0]

2CLK

VME_L1A

FKILL[19:0]

JD[17:0]

RST

SYSTEM_RDY

FERR[3:0]

SYNC_RST

ERC[15:0]

ERB[15:0]

ERA[15:0]

NO_LIVE_FIBERS

DAQ_WAIT

REN_TRUE

GOODLW

RENOE-0

XMIT_ERR[14:0]

LREN_OUT[3:0]

SOFT_RST

STATUS[31:0]

PAF_ERR

SPWD_ERROR

LOADKILLF[19:0]

NEXT_FIFO

MOREDATA

LGOODFW
GOLDDAT

MULTI_XMIT_ERR

LFIFO_MT

L1A_ERROR

L1A_FF
L1A_AF

FIBER_ERR
FF_ERR

ENDOFEVENT

DODATA

CLK40
CLK

BXR

BC0
ARST

SYNCRST

FFIN[3:0]

PAFIN[3:0]

INMT[3:0]

FFULL[3:0]

IOBDELAY=NONE
TNM=INMT

IOBDELAY=NONE

EFAIN[3:0]

2CLK

FIFO_USE[3:0] FIFO_USE[3:0]

FIFOB_FULL[3:0]

FIFOA_MT[3:0]

I[35:0]

LDMBLIVE[14:0]
HFIN[3:0]

INCTRL_ERR
INSING
INSYNC
INHARD

L1A_MT
L1A_POP

L1A_PUSH

DATA_RDY

NJR
NON-JTAG-RESET

WARN_MON[15:0]

SLINK_WT_EN

LSECOND_HDR

CSC_L1ERR

LMOVLP_DAV_ERR

DMB_FMM_WARN
DMB_CRIT_ERR

DMB_RD[14:0]LDMBLIVE[14:0]

TTS_STAT[3:0]

STAT_CODE
FIRST_DAT

TRG_ERR
TRG_L1ERR

ALCT_ERR

XTRA_1ST_HDR

OSTAT[15:0]

TRG_WCERR
TRG_CRCERR

ERC[15:0]

BAD_FW

LOST_IN_EVENT
OEDEFAULT

KBIT

BRD_DAV[3:0]

CRC_END_ERR
CRC_CNT_ERR

LTRG_TRAIL

BAD_2ND_TR
XTRA_1ST_TR

XTRA_2ND_HDR

FIRST_HDR
LLONE_WORD

2ND_HDR_1ST

BAD_CTRL_WORD
BAD_TRG_TR
FIRSTDAT_ERR

WEN_DAT
OEHDR[3:1]

TRG_TRAIL_DONE
CHECK_CRC

OEDATA

L1AN[23:0]
SBXN[12:0]

STATUS[31:0]

DMB_ERR
LOST_IN_DATA

CLK

CRC[14:0]

RST

CRC_ERR

TMB_ERR

START
CTRL[15:0]

DMBCNT[3:0]
LDMBDAV[14:0] WEN

OETRAIL

TALCT_ERR
TTMB_ERR
TDMB_ERR
TCRC_ERR
TLOST_IN_EVENT

SPDATA[51:0]
INT[63:0]

LTF_SIG
LTF_ERR

LCFEB_CNT_ERR

RST_LWC
CRC_OK

DOUT[65:0]

CLK

RST

CLK

OD[65:0] DO[65:0]

FAKE_L1_ENINFAKEL1_EN

DMB_CRIT_ERR

IN_SING_WARN

DLL_ERROR
SPWD_ERROR

SINGLE_WARNING

PWR-ON-RST

LSCA_OVFL

MODEIN[7:0]

ZERO_CRIT

DMB_ERR
ALCT_ERR SINGLEERROR

64BIT_ERROR
CRC_ERR
TMB_ERR

LOST_IN_EVENT
L1A_ERROR

INSING

2CLK

RST

FIFOB_FULL[3:0]
FB_FUL[3:0]
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Add LoadConst & BUSY logic for DMB/TMB/etc. later....
JTAG Reset is like SyncRst
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DDU_Ready for FMM;  BUSY==RST with pull-up (external?)

Bottom: 7S.6P.5S.4P/3S.2P.1S.0P
BufGs, Top: 7P.6S.5P.4S/3P.2S.1P.0S
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6mA adds ~1ns more
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Rx Status?
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Rx Data
Loadless
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FED Kit Reset?

2E
D785C

Push Button Reset

VME System Reset

Loadless
Rx Data

...monitor
Rx Status?

}N.L.

}N.L.

N.L.}

}N.L.

}N.L.

S-Link Ready
S-Link ~Full

now is DCC
Was like SLINK,

DCC FULL is no use; better for DCC to send "FPGA ProgramDone/Ready" signal,

~FF or ~PAF?

Try MaxDelay=5ns here?

N.L.}
Rx Data

Loadless

...monitor
Rx Status?

then DDU Stops on DCC ~PAF signal.

"VME4"

SLINK_WT_EN enables DCC/SLINK_WAIT and CFEB_DAVLCT checking from DMB
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IDT72V72100: 65536x72, so just use ~HALF

17=EOE

NoDelay is Default for IBUFs:
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CMS CSC Electronics
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D785CDDU Controller Logic
CMS CSC Electronics

1JRG
2G

DDU CCB Command Decode

"Big Endian" to CCB_CSR2, then cmd gets right-shifted 2 bits and inverted!
CCB_CMD bus is inverted, but NOT on DCC!  ***Un-inverted at IBUFs for use with DCC, DDUCtrl ver22+

40 MHz 40 MHz "VME8"
40 MHz

0x7000 in software to VME == 0070 to CCB == ~0x1C on cmd bus==0x23!

***

***

^^^was OBUF-FAST12

***
***

"CMD_STROBE"CCMD[5:0]CCMD[6:0]

CCMD6 CCMD6

C-CMD[6:0]

TF_CRATE
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IN_L1A
L1A_CMD

LVCMOS33
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8DDUCNTRL5-22-2006_16:45
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DDU Control
DDU Controller Logic
CMS CSC Electronics

1JRG D785C
2H

DCC_StopDAT = HI  (Low True)
DCC_LinkRDY = HI  (Low True)
RDYIN[2:0] = HI  (Low True)
TXEN[14:0] = HI  (Low True)
SEN6 (vme2) = HI
SENIN (sen5) = HI
LD_RDY (vme3) = HI
DDU_BUSY = HI

"VME5"

"VME7"

Page 28

VME-FPGA ORs these with DONE bits.

1

2

3

4

5

6

3) DDU timeout for Control or InCtrl FPGA was set, NOT a detected DMB timeout

5) a specified CSC has TrgTrailErr/DAV-LCTerr/DMBtimeout detected

4) extra/bad/missing Hdr/Tr word, Trg Trail or Lone word; DDU is lost due to corrupted data stream

1) control word bit error OR filler added multiple times
DDU-FMM Error Condition definitions (in_rd_err4)

7

6) extra data is stuck in a FIFO (InCtrl or on-board); maybe a Sync Error?

7) was DDU_DLL_Err, but it's not really a "Reset Req'd" error...although it may cause problems

-possible internal bit-error weakness: read via FIFO from InCtrl

-for now just set flag in data EOE for 1 event

2) DMB fiber status change OR DMB Live register changed; InCtrl direct path to VME/FMM also used?

Hard Reset

Hard or Sync Reset?

2nd: Load BoardID
1st: Load KillCh

"VME6"

"SEN5"

^^^b19 Low disables DMB checks for TF compatibility (if  b15 is High)

need Hard RST

need Sync RST

need L1 Throttle

Add Crti.Err here, but Not FULL?

InMemErr or ExtFIFOfull^^^^
L1A-FIFOfull or InRdCtrl Lost Sync^^^^

P

P

CFEB_L1A_ERR

9DDUCNTRL9-13-2006_17:20
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Monitor Real_FMM?
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CLK/\ -- DIN[35:0] -- CLK\/ -- Q[35:0] DIN[71:36] -- CLK/\ -- Q[71:36] QS[35:0]

DDU Controller
CMS CSC Electronics

D785CJRGDDU Input FIFO Control 2

4 * 13-bit SCA data bus

Use NEW DMB logic here (old L1AN was [51:40] & [31:20])

at end:
sometimes

Valid E-Code detected

3

next-to-last word on DAT
(last DMB E-codes)

RXER3:0-->1:0   FEND3:0-->FEND1:0   LW1:0-->LW   ~NODAT1:0-->~NODAT

FEND appears

Lowest 36 RDAT bits synched to falling edge of CLK

synched w/DoFW+1,2

N.L.

Use these busses for CFEB CRC and  Special Word checks-->>

DMB_END=DMBEND

followed by C-codes
comes with E-codes of last DMB only,
(next-to-last word bits)

=Ecode Page 4

Page 5
N.L.

set for first 2 E-codes from each DMB

(exclude DMB_Err case?)

N.L.

should be always zerowas never

"FILL Flag"

N.L.
In_ML1A done on p.3b

GOOD_L1A

L1A_MISMATCHCOMP_EV0

COMP_EV1

1FIFOCTRL10-3-2006_10:14

DAT16

DAT53

DAT52

DAT[69:54]

DAT[51:36]

DAT[33:18]

DAT[71:0]

DAT[15:0]

DAT17

IN_ML1A_ERR

RST_BOE

IN_MULTL1A

INL1ERR

CLK

CLK TMBERR

NO_LIVE_FIBERS

RXER1

RDAT34

RDAT35

RDAT[71:0]

OLD_FEND1

L1A_ERROR

L1A_MISMATCH
DMB_L1ERR

CSC_L1ERR

CSC_L1ERR

L1ERR_LD

EVT_ML1ERR

ACC_ML1ERR

PREV_PATH_L1ER

PREV_CSC_L1ER

LLLREN[3:0]

L1ERRORS[3:0]

DAQ_WAIT

INMT[3:0]

MULTL1AERR

EVT_ML1ERR

ML1A_ERR

RST

LEVT_ML1ERR

CLK

FFULL[3:0]

GOLDDAT

OUT39

OUT[31:16]

OUT[63:48]

OUT[47:32]

OUT[15:0]

OUT36
OUT37
OUT38

OUT[63:0] INL1ERR

FEND0

RDY[3:0]

LEXT_STOP

F_ERR[3:0]

OEFOK

OEFOK

ONE_RDY

EMPTYF[3:0]

INMT[3:0]

IN_RDY

LFIFO_EMPTY TIG

EVT_CNT[23:0]

EVT_CNT[23:16]

EVT_CNT[15:0]

LGOODLW

LFOK[3:0]FFIN[3:0]

OLGOODLW2
OLGOODLW1

DAT[66:54]

DAT[48:36]

DAT[30:18]

DAT[71:0]

DAT[12:0]
DAT[11:0]

DAT[29:18]

DOUT[51:0]

DOUT[12:0]

DOUT[51:39]

DOUT[38:26]

DOUT[25:13]

EVCNTRST

DCNT0

DCNT1

DCNT2

DCNT3

DCNT[3:0]

L1AN[23:16]

EVT_CNT[23:16]

EVT_CNT[15:0]

L1AN[15:0]

RST

CLK

SYS_RDY

RST

L1AN[15:0]

L1AN[23:16]

L1AN[11:0]

L1AN[23:12]
L1AN[23:0]

OLGOODLW3

RST

CLK

OLW2

NOT_RDY

NRDY[3:0]

START_TIMEOUT

RST

MT[3:0]FOK[3:0]

END_TIMEOUT

DATA_RDY

CLK

PAF_ERR

FPAF[3:0]

DMBCNT[3:0]

FOE_B0

FOE_B1DMCNT[3:0] DMBCNT[3:0]

LOADFDAV

FOE_REN1

FOE_REN[3:0]
FOE_REN2

FOE_REN3

DCNT[3:0]

RST_EOE

CLK

RST

CLK

DMB_END+1

OLW3

START
CLK

RST_EVCNT

CLK

RST

LREN_TRUE

CLK

LW

WCGE2F[3:0]

PAFIN[3:0]

WCGE2F[3:0]

FOE_B0
FOE_B1

FIFO_EMPTY
TIGOEFOK

L1AMISMATCH+1

FFERR
FIFO_CHG

RST
SET_LFIFO_EMPTY

TIG

EMPTYF[3:0] ONE_NOT_MT
TIG

DOFW+2

FEND0
GOLDDAT

FEND1

DMB_END

CLK

RST

EVT_L1ERR
LEVT_L1ERR

MULTL1AERR

RX_ERR

FEND1

CSC_L1ER[14:0]

L2DMB_RD[14:0]

OLW1

IN[35:0]

ALCTERR

CSC_L1ERR

L1AMISMATCH+1

GOOD_L1A+1

PREV_PATH_L1ERPATH_L1ER[3:0]

PREV_CSC_L1ERPREV_L1ER[14:0]

LFOK[3:0] SOME_FIBERS_OK

LW

CLK

FIBER_ERR

DMBLIVE_ERR
LINFERR
FIFO_CHG

CLK

RST_BOE

LEVT_L1ERREVT_L1ERR

NODAT

RDAT35

RDAT34

RDAT33

RDAT32



SR4CEBUS
SLI

CLR
C

CE

Q[3:0]

OR2

AND2B1

AND2

4

3

2

1

4

3

2

1

DCBA

TITLE
THE OHIO STATE UNIVERSITY

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

PARENT PAGEBY

DATE FILE

.
PAGE

PROJECT

Q
PRE

D

CE

C

FDPE

C

CE

D Q

R

FDRE

C
CLR

D Q

FDC

C
CLR

D Q

FDC

NOR3

OR3

OR3

C

CE

CLR

D Q

FDCE

INV

C
CLR

D Q

FDC

OR3

C

CE

CLR

D Q

FDCE

V
C

C

CE

Q3

Q2

Q1

Q0

C
CLR

SLI

SR4CE

OR2 C

CE

CLR

D Q

FDCE

V
C

C

CE

Q3

Q2

Q1

Q0

C
CLR

SLI

SR4CE

BUF

SOP3B1A

INV4_BUS

4AND2

OR4_BUS

OR2

C

CE

CLR

D Q

FDCE

AND2

C

CE

CLR

D Q

FDCE

AND3B1

BUF

AND2B1

OR2

OR2

AND2

AND2B1

CE

Q3

Q2

Q1

Q0

C
CLR

SLI

SR4CE

AND2B1

QD
PRE

C

FDP

AND2B1

INV4_BUS

V
C

C

FD4CEBUS

C

CE

CLR

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

V
C

C

OBUF4F
FAST!

OPAD4BUS
O[3:0]

OPAD4BUS
O[3:0]

OBUF4F
FAST!

FD4PE

C

CE

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

PRE

V
C

C

OR2

OR2

V
C

C

C
CLR

D Q

FDC

OR2B1

AND3

BUF

C
CLR

D Q

FDC

C
CLR

D Q

FDC

C
CLR

D Q

FDC

NAND4

AND2B1

C
CLR

D Q

FDC

NAND4

M4E_BUS
O

S0

S1

D[3:0]

E

FD4PE

C

CE

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

PRE

SOP3B2B

SR4CE_R

C

CE

CLR

SLI

Q[0:3]

CEO

CLR
C

CE

TC

Q[3:0]

CB4CEBUS

FAST10B1
A[3:0]

O

I0

I1

B[3:0]

4SOP3B3OR2

CTRL0

EN

I0BUS[3:0]

I1BUS[3:0]

MUX2_4B_INV

Q[3:0]

AND2

SOP3

N.L.

Read Control
DDU Input Controller Logic
CMS CSC Electronics

JRG

Hold off this Reset until EndOfEvent^^^

Use as POP for Standard FIFO

2

...so DoData and Do_HDR do NOT overlap!!

The first GoodData comes 3 clocks AFTER the last DoHdr

Note that DONE means Last FIFO_REN is done!
Use LFF and SLINK_READY to delay START of next event?

DoData goes true at least 3 cycles after Do_HDR

^^^The Last FW just got latched in!^^^
Followed by 4 NotGoodData cycles

Use as POP for FWFT FIFO?

2.1-logic-step delay

D785C

DONE=CTRL8 ---> LDONE ---> OETRAIL-2 --> OETRAIL-1 ---> OETRAIL=EOE

1.1-logic-step delay

2.0-logic-step delay

3A

<<--- 1st  LREN  True.
1st word from DMB FIFO

<<--- inside FPGA == GoldDat.
BeginData:

<<--- Goes Low on  Last  LREN  True.

OE for current Fiber Memory Adr

synched w/GoodDat

3.0-logic-step delay synched w/GoodDat+1

4.0-logic-step delay

made 1.6ns

made 1.4ns

made 1.1ns

added LFIFODONE 3/16/05
....removed 4/13/05

~LRENi = L{ ~GE2i + (~EDGE.~GE3i) + ~REi }

GoldDat means good data on DAT bus
synched w/DoFW+2

synched w/DoFW+1

rejects end C-codes--->>

Page 8

Page 7

Page 27

NONE_LIVE_GO

6-27-2006_11:14 FIFOCTRL 2

RST_DONE

RST_EOE

REN_DATA[3:0]

LREN_TRUE

LREN_TRUE

GOLDDATGOLDDAT-1

LREN_TRUE

LRE_TRUERE_TRUERE[3:0]

RST_DONE

CLK

RE[3:0]

LCTDATA_EXISTS

FIFODAV[3:0]

LWAITWAIT

WAIT

RST

CLK

FIFODONE

FIFOCNT[3:0]

OEFOKOE_FOKLFOK[3:0]

REN_TOGGLE

TNM=RENREG

TNM=FOE

FOE[3:0]

TNM=FREN

MAXDELAY=1.8NS

LREN[3:0]

LLREN[3:0]
RST

RST

DONE-1

FIFODONE

START_D

FOE_REN3
FIRSTWORD

LGOODLW
DOFW

NODAT

RENFIFO[3:0]

DOFW

LREN_TRUE

CLK

DODATA
FIFODONE

LEXT_STOP

GOOD_FW

OE_HDR
RST_DONE

DO_HDR

DO_EVENT
DO_EVENT

DOFW+4
DOFW+3

RST

REN_DATA[3:0]

CNT_FIFODAV

FIFODAV[3:0]

FOE_REN[3:0]

CLK

CLK

CLK

CLK

RST

CLK

CLK

CLK

CLK

CLK

REN_DAT

ENDOFEVENT

TRAIL_CEDONE-1

DONE+1

DOFW+1

RST_DONE

END_OF_FW

RST_DONE

RST_DONE

BUSY

DONE_CE

DATA_RDY

GOT_L1A

CLK

START

START
START_D

REN_TOGGLE

RST_EOE

CLK

STRST

DOFW+4 DOFW+1
DOFW+2
DOFW+3
DOFW+4

DOFW+3

RST_START

ST-1

RST_DONE

RST

RST_DONE

START-1

START TOG_EN

MOREDATA

L1A_POP

ENDEVT
BUSY
L1A_MT

DOFW

RST

DONE
RST_DONE

DODATA

RST_EOE
STRST

LD_FW

DOFW+2FIFO_RD

FW_FB

RST_EOE

FOE_REN3

BUSY
START

FIFO_RD
WAIT

REN_DAT
RENFIFO_EN

DODATA

DONE+2

RST

CLK

DONE+3
DONE+1

DONE
DONE-1

CLK

DONE-2DONE_DATA
CLK

GOOD_FW

MOREDATA

DOFW+1

NOT_NO_DATA

FOE_REN[3:0]

ENDOFEVENT_NEW

DONE+4

DONE_DATA

CLK

LLLREN[3:0]

RENFIFO_EN

FOE_REN3
DODATA DO_LAST_FIFO

LEXT_STOP

RENF_EN

RST_START
RST

RST_DONE

REN[3:0]

CLK

CLK

LLREN[3:0]

WCGE3F[3:0]

RE[3:0]

REN[3:0]WCGE2F[3:0]

FIFO_EDGE

RST
RST_EOEENDEVT

FOE_B1
FOE_B0

CLK

RST

LFIFODONE

OEFOK

CLK

RST

CLK

RST_DONE

LRE_TRUE

RENOE-0

RST_EOE

START
RST

RST_BOE

CLK

RST_DONE

NEXT_FIFO
MAXDELAY=1.5NS

GO
FOE_REN[3:0]

MAXDELAY=1.8NS

CLK



12OR2

FD12CE

C

CE

CLR

D[11:0] Q[11:0]

BUF

BUF

BUF

BUF

OR2

ANYORALL

ANY
B0
B1
B2
B3

NOTALL
ALL

4

3

2

1

4

3

2

1
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ANYORALL

ANY
B0
B1
B2
B3

NOTALL
ALL

AND4B1AND4B1AND4B1

ANYORALL

ANY
B0
B1
B2
B3

NOTALL
ALL

AND4B1

VCC

Q
PRE

D

CE

C

FDPE

ANYORALL

ANY
B0
B1
B2
B3

NOTALL
ALL

SOP3B1B

OR2

C
CLR

D Q

FDC

SOP3

BUF

BUF

BUF

BUF

OR2

OR4

C

CE

CLR

D Q

FDCE

AND2

AND2

C
CLR

D Q

FDC

2ORMOREP

ANDCOM

B0
B1
B2
B3

ORCOM

2ORMORE

2ORMOREP

ANDCOM

B0
B1
B2
B3

ORCOM

2ORMORE

GNDGND

GND GND2ORMOREP

ANDCOM

B0
B1
B2
B3

ORCOM

2ORMORE

V
C

C

V
C

C

BUF

BUF

BUF

G
N

D

R

Q[7:0]
D[7:0]

CE

C

FD8RE

OR2B1

SOP3

ANYORALL

ANY
B0
B1
B2
B3

NOTALL
ALL

I1

I2

I3

I4

O

FMAP

AND2

C
CLR

D Q

FDC

V
C

C

CE

R
C

Q2

Q3D3

D2

D0

D1 Q1

Q0

FD4RE

GND

2ORMOREP

ANDCOM

B0
B1
B2
B3

ORCOM

2ORMORE

VCC 2ORMOREP

ANDCOM

B0
B1
B2
B3

ORCOM

2ORMORE

BUF

BUF

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

BUF

C

CE

CLR

D Q

FDCE

JRG

Check for DMB Error Word and consistency:

2-logic-step delay
synched w/GoodDat

synched w/GoodDat

2

Check consistency of the four "Special Word" bits:

------> "RENOE-0" holds REN enabled until "FDONE" goes false

D785CRead Control
DDU Input Controller Logic
CMS CSC Electronics

A FIFO ends at 1st false "LFIFO_EMPTY" after "LGoodLW"
"FDONE" indicates "LGoodLW" was received:  waiting for the final NotEmpty word from FIFO

LOW means FIFO REN+OE are unconditionally Enabled

3B

made 0.3ns

"FILL Flag"
ERR

synched w/GoodDat

ERR

timed w/LgoodLW; LastWord is out of FIFO if it wasn't Empty
next-to-last word clocked in

FDONE & RENOE-0 in-time with LGoodLW, next-to-last word (E-codes) on DAT

FIFOdone set at E-codeDone & LRENtrue^^^

------> Switch FIFOs after next good word!

synched w/GoodDat
synched w/GoodDat+1

2-logic-step delay

Page 10A

Page 10

2-logic-step delay

IN_STAT7

IN_STAT6

IN_STAT5

IN_STAT4

IN_STAT3

IN_STAT2
IN_STAT[7:0] IN_STAT1

IN_STAT0

IN_STAT10

IN_STAT10

IN_STAT9

IN_STAT8

IN_STAT[11:0]
IN_STAT11

IN_STAT9

RST_BOE
IN_HARD

3FIFOCTRL9-14-2006_14:42

IN_SING_WARN

IN_ML1A_ERR

LINL1ERR

LINFERR

RLOC=X0Y0

RENOE-1

OLD_RX_ERR

LINHARD

IN_TIME_OUT

IN_TIMEOUT

END-C-CODE
RST_INSTAT

C_CODE

RST

CLK

ALLDMBERR

FDONECE
FDONE

VB15

LVB15

VB12

CLK

LREN_TRUE END-C-CODEEND-C-CODE-1

RST

CLK

FDONE-1

MAXDELAY=1.9NS
RENOE-0

RENOE-0

RENOE-1

LREN_TRUE
FDONE_RST

LEND_TIMEOUTOUT31
OUT15

SP3_ERR
FIFODONEFDONE

ALLDMBERR-

LFIFODONE

ERR3ERR2ERR0 ERR1

RXER1

OUT30
OUT14

OUT13
OUT29

RXER0

OUT44
OUT45

OUT46

OUT47

ANYDMBERR
ERR0
ERR1
ERR2
ERR3

SP1_ERR

SP2_ERR

OUT63
OUT61
OUT60
OUT62

RST

SP3_ANY

OUT61
OUT45

OUT46
OUT62

OUT63
OUT47

OUT31

OUT30

OUT29
OUT28

OUT14
OUT12
OUT13
OUT15

CLK

OUT12
OUT28
OUT44
OUT60

SP0_ERR

RST
LEND_TIMEOUT LREN_TRUE

LW
LREN_TRUE

LW
LREN_TRUE

FDONE_SHDW-1
FDONE

OEFOK

LREN_TRUE

LW

RENOE-0

GOLDDAT
OUT63
OUT47
OUT31
OUT15

OUT12
OUT28
OUT44
OUT60

OUT13
OUT29

OUT61
OUT45

GOLDDAT

GOLDDAT

CLK

RST

SPWD_ERR

SP0_ERR
SP1_ERR
SP2_ERR
SP3_ERR

VB13

VB15

GOLDDAT

DOFW+2
RST

VB14

OUT14
OUT30
OUT46
OUT62

GOLDDAT

CLK

OUT[59:52]

CLK

IN_STUCK
IN_MXMIT
IN_FERR

IN_MEMERR

IN_SYNC

IN_SING LINSING

LINSYNC

CLK

RST_EOE

IN_TIMEOUT

CLK

RST_INSTAT

DAT16

DAT53

OUT39

CLK

RST

FBIN_STAT[11:0] LIN_STAT[11:0]

LIN_STAT6

LIN_STAT8

LIN_STAT3

LIN_STAT7

VBIT15

OUT15
OUT31
OUT47
OUT63CLK

IN_SING_WARN

RST_EOE

LIN_SING_WARN
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C

CE

CLR

D[14:0] Q[14:0]

FD15CE

INV15

SOP3 C

CE

CLR

D Q

FDCE

C

CE

CLR

D[14:0] Q[14:0]

FD15CE

C

CE

CLR

D Q

FDCE

OR2

AND2B1

V
C

C

SLI

R
C

Q0

Q1

Q2

Q3

CE

SR4RE

SOP4

C

CE

CLR

D Q

FDCE

OR3

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

D Q

R

FDRE

C

CE

D Q

R

FDRE

AND2

AND3

OR4

BUF

AND4

TC
CLR

C

CE

Q[15:0]

CEO

CB16CE

C
CLR

D Q

FDC

C
CLR

D Q

FDC

15BUFTOR

COMMON

O

D[14:0]

T[14:0]

AND2B1

BUF

AND2B1

AND2B1

15OR2

C

D Q

R

FDR

OR2

OR2

BUF

AND2B1

15OR2

SOP3

AND2B1

"Stage 2"

hold for DMBend

{2 or more out of 4}
{2 or more out of 4}
{2 or more out of 4}

DDU Controller
CMS CSC Electronics

D785CJRG

Control Bit List:

6: Do Header Mode (Header to Output)

3: Latched Voted Special Bit 13
4: Latched Voted Special Bit 14
5: Latched Voted Special Bit 15

2: Latched Voted Special Bit 12
1: DMB First Word Mode

{2 or more out of 4}

0: Gold Data (Active DMB has REN, OE, notMT, LFOK)

8: End of Event (DONE--->OETrail)

DDU Input FIFO Control 2

WC_EN for Headers--->>

WC_EN for Trail-1, Trail--->>

7: Word Count Enable (DDU Header, DMB Data)

3C

^^^^Event accumulation of valid DMB-path-Xmit errors^^^^

synched w/GoodDat+1

^^^^Watch for multiple DMB-FIFO-path errors on current path^^^^

synched w/GoodDat+2

"Stage 2"

"Stage 2"

"Stage 3"

^^^^Permanent accumulation of DMB-path-Xmit errors^^^^

"Stage 2"

synched w/GoodDat+1

"Stage 2"

synched w/GoodDat+1

hold for DMBend

hold for EOE

"Stage 2"

"Stage 2"

"Stage 2"

WC_EN for Trail-2--->>

25ns clock period here
FIFO Done Timeout:  132 usec=5281 is the worst case per CSC, add about 100 usec w/TMB scope, then

another *4 for 4 CSCs: 38914 (972 usec)

Page 11

~Kill_CFEB--->>

~Kill_ALCT--->>

~Kill_TMB--->>

<<----WCEN for HDR, Data and Trailer

Kill for Stage2 checks, require FKILL15 ON to disable:

usually load 7ffff for SP
~Kill_DMB--->>

(for SP/TF)

hold for EOE?

IN_MXMIT
IN_MXMIT_PROB

9-29-2006_15:00 FIFOCTRL 4

RECENTDATA

IN_TIMEOUT

RST_EOE

FKILL16
FKILL15

CTRL14
CTRL12

CTRL9

CTRL7

CTRL6
CTRL5
CTRL4
CTRL3
CTRL2
CTRL1
CTRL0

CTRL8

CTRL[15:0]
CTRL15

CTRL10

CTRL11

CTRL13

TIME_OUT

PREV_PATH_XMIT_ERR

PREV_XMIT_ERR[14:0]

ENDTO_RST

LEND_TIMEOUT

RST

TIMEOUT[15:0]
TIMEOUT11
TIMEOUT12
TIMEOUT15
TIMEOUT1

LNEXT_FIFO

PREV_XMIT_ERR[14:0]

LDMB_RD[14:0]

RST_BOE

FKILL17
FKILL15

IN_TIME_OUT

RST

CLK40 CLK

ENDTIME

ENDTIME_RST

END_TIMEOUT

START_TIMEOUT

LVRX_ERRLVSPWD_ERR

VSPWD_ERR

SPWD_ERR RX_ERR
VRX_ERRVSPWD_ERR

VRX_ERR

CLK

GOOD-LDMB_RD

GOOD-LDMB_RD

GOLDDAT
DOFW+2

RST_LVERR

CLK
DATCNT

RST_LVERR

RST

LDMB_RD[14:0]

XMIT_ERR_UPDATE[14:0]

FIBER_PATH_XMIT_ERR

XMIT_ERRORS[14:0]

CLK

CLK

DONE-1

GOLDDAT

RX_ERROR

VB12
DOFW+2

CLK

VB13
VB14
VB15

DO_FIFO_DATA
DO_HDR

GOLDDAT
DODATA

TRAIL_CE

DONE

DO_HDR

TIMEOUT_ERR

RST

RECENTDATA ENDTIME_WAIT

END_TIMEOUT ENDTIME_BUSY

TIME_OUT

LVRX_ERR

LVSPWD_ERR

PATH_XMIT_ERR

CLK

RST

XMIT_MULTI_ERR

CLK

RST

RST_EOE

ENDOFEVENT

SPWD_ERROR

CLK

DODATA
LEXT_STOP

PATH_XMIT_ERR
LDMB_RD[14:0]

LGOLDDAT

GOOD_L1A

DOFW+2
GOLDDAT

L1A_MISMATCH

CLK

L1A_ERROR

RST

HL1A_ERROR

RST
DMB_END+1

RST_LVERR

VSPWD_ERR

CLK

GOLDDAT

RX_ERR

SP3_ANY
GOLDDAT

SPWD_ERR

RST

CLK

RST

CLK

VRX_ERR

DVSPWD_ERR

DVRX_ERR

DVSPWD_ERR
DVRX_ERR

CLK40

ENDTIME_RST

TIMECNT_EN

ENDTIME END_TIMEOUT

LENDTIME

CLK

END_TIMEOUT
LEND_TIMEOUT

ONE_ENDTIME

LFIFODONE

FKILL18
FKILL15

LEND_TIMEOUT

L1AMISMATCH+1

GOOD_L1A+1

FKILL15
FKILL19

RST

PREV_XMIT_ERR[14:0]

XMIT_ERRORS[14:0]
XMIT_FB[14:0]
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CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

UPDATE

TDI

DRCK1

DRCK2

SEL1

SEL2TDO1

TDO2

RESET

SHIFT

BSCAN_VIRTEX

OR3

G
N

D

C
CLR

D Q

FDC

BUF

G
N

D

BUFG

INSTRGDC
BTDI

CLK

LSHCK

RAW0SEL1

SHIFT

UPDATE

F[35:0]

D[7:0]

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

CHECK_15

LSHFT
RST
SEL2

STATUS[14:0]

TDI

TDODRCLK
DVCENB

STAT_MON

DRCLK
F2
F3

LSHFT
RST
SEL2
TDI

TDO

STATUS[31:0]

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

CHECK_24

STATUS[23:0]

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

OR16

OR4

OR2

G
N

D

OR2

OR3

OR3

OR3

OR4

DRCLK
LD

LSHFT

RD

RST

SCLK

SEL2

STATUS[19:0]

TDI

TDO
UPDATE

KILL_REG

IN[19:0]

G
N

D

C
CLR

D Q

FDC

C

QD

CLR

FDC_1

OR3
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CMS CSC Electronics

--------------------------------
|OpCode

JTAG Instruction Decode
Function  [OpName]

3

5

1

6

4

No Operation  [NOOP]

D785CJTAG Signals
DDU Controller

14

|

0

Load ZERO to kill readout path
ONEs are alive

||

|

Read Current DDU L1A Number (24-bit scaler)
FPGA Reset  [toggle]

Check status (capture and shift) [32 bits]
2

Timeout: start [4-bits]
Timeout: end-wait [4-bits]

20 fill by FIBER

15 fill by FIBER

||
||
||

Load KILL_Register [20 bits]

Check status, high-word [16 bits]
Check status, low-word [16 bits]

Check KILL_Register [20 bits]13
Data Xmit Errors [15-bits]

CRC Errors [15-bits]10

|

|||

Output Path Status [16-bits]

|

|||
||
|
|
||
||
|||

||

||

L1A Mismatch (FIFO headers) [4-bits]
Check FIFO Err (active FIFO change) [4 bits]

Almost Full FIFOs [lowest 10-bits]

Lost In Data [lowest 4-bits]

Timeout: end-active [highest 4-bits]

33

3D

9a
9b

FIFO Empty/GE2 Status [highest 6-bits]
Full FIFOs [lowest 10-bits]

Check FOK (active input FIFOs) [lowest 4 bits]

Stuck Data Errors (input FIFOs) [highest 4-bits]

Raw FIFO Empty [highest 6-bits]
FIFO Full/MT (raw)

|

||

||

Page 40

Page 32

Page 33

|| DDU-only VME_L1A

Toggle CFEB_Cal Auto_L1  [default enable]31
Read BX per Orbit  [12-bits]30
Set BX per Orbit  [12-bits]29

32 Read DDU Board ID  [16-bits]

23 Error Register B [16-bits]

26 Read P_DMB_LIVE  [15-bits]
25 Read DMB_LIVE  [15-bits]
24 Error Register C [16-bits]

Page 37

P

22 Error Register A [16-bits]

InRD C-code & MxmitErr History [16-bits]20
19 InRD Status [16-bits]
18 Lost In Event [15-bits]

21 Critical Error Trap Reg. [192 bits]

check FIFO-B

check FIFO-A

*

15
16
17

DMB Errors [15-bits]
TMB Errors [15-bits]
ALCT Errors [15-bits]

12

27 Read WARN_MON  [16-bits]
28 Max Timeout Count  [16-bits]

*
*

*

34

*

Read CSC Board Occupancy scalers (loops for 60 words, 32-bit)

check FIFO-C

for on-chip use

for on-chip use

for off-chip use

6-1-2006_17:23 FIFOCTRL 5

CLK40

LOC=SLICE_X37Y28

FKILL[19:0]

TDO_XSTAT

TDO_ERR_BUS

TDO_OCCMON
TDO_RDREG1

TDO_TOCNT

SEL2

TDO_STATUS

F30
F29

F25

F23
F22
F21

F19
F18
F17
F16
F15

F13

F11
F10

F4
F3
F2

F0
F1F[35:0]

F5
F6
F7
F8
F9

F12

F14
F32
F33
F34
F35

F20

F24

F26
F27
F28

F31

TDO_TRAP

STATUS[31:16]STATUS[15:0]

STATUS[31:0]

STATUS[15:0]

STATUS[31:16]

STATUS7

OSTAT[15:0]

TDO_INCTRL

TDO_FIFOS

TDO_PDMBLIVE
TDO_DMBLIVE

LOC=SLICE_X34Y40:SLICE_X67Y79

TDO_INRD_STAT
TDO_C-CODE

LOC=BUFGMUX4P

F1 PREV_XMIT_ERR[14:0]

JD[7:0]

TDO1
TDO2

SEL2
DRCK2

DRCK1

TDO_KILLF

TDO_BRD_ID

F12

EVT_CNT[23:0]

F3
F2

F5F4

TDO_STATUS

TDO_LOSTAT

DCK2

SYNC_RST
JTAGRST

TDO_L1NUM
TDO_BXORBIT

TDO_ERB

CLK
TDO_HISTAT

SHIFT

SHIFT

SEL1

UPDATE

RST

BTDI
SEL2

SHIFT

SHIFT
UPDATE

BTDI

DRCK2

BTDI

DRCK1

TDO1SEL1

SHIFT

SEL2
BTDI

DRCK2

RST RST

DRCK2

BTDI
SEL2

SHIFT

SEL2
BTDI

DRCK2

RST

TDO_ERA

TDO_ERC

DCK1

SYNC_RST
JTAGRST

DRCK2 TDO_L1NUM

BTDI
SEL2
RST
SHIFT

TDO_OSTAT
TDO_HISTAT
TDO_LOSTAT

SHIFT
RST

BTDI

TDO_OSTATDRCK2
F6

TDO_XMITERRRST
TIG

RRR

SCLK

LOADKILLF[14:0]

LOADKILLF[19:0]UPDATE
TDO_KILLF

BTDI
SEL2

NJR
SHIFT

F14
F13

DRCK2

LOC=BUFGMUX5S

TDO_LIE_ERR

TDO_FIFO-A
TDO_FIFO-B
TDO_FIFO-C

TDO_CRCERR

TDO_XMITERR

TDO_WARN

TDO_FFUL

TDO_TMBERR
TDO_ALCTERR

TDO_DMBERR
TDO_TRGERR

CLK

NON-JTAG-RST NJR

SYNCRSTSRST

CLK

ARST
SOFT_RST

PWR-ON-RST
NON-JTAG-RST

TIG



AND2

4OR2

FD4CEBUS

C

CE

CLR

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

4OR2

FD4CEBUS

C

CE

CLR

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

FD4CEBUS

C

CE

CLR

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

4OR2

C

CE

CLR

D[14:0] Q[14:0]

FD15CE

15OR2

CHECK_15

LSHFT
RST
SEL2

STATUS[14:0]

TDI

TDODRCLK
DVCENB

10OR2

10OR2

FD10CE

C
CLR

CE

D[9:0] Q[9:0]

4OR2

4OR2

4OR2

FD4CEBUS

C

CE

CLR

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

FD4CEBUS

C

CE

CLR

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

C

CE

CLR

D[14:0] Q[14:0]

FD15CE

C

CE

CLR

D[14:0] Q[14:0]

FD15CE
V

C
C

V
C

C

4
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2
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C

CE

CLR

D[14:0] Q[14:0]

FD15CE

CHECK_15

LSHFT
RST
SEL2

STATUS[14:0]

TDI

TDODRCLK
DVCENB

15OR2

FD10CE

C
CLR

CE

D[9:0] Q[9:0]

CHECK_15

LSHFT
RST
SEL2

STATUS[14:0]

TDI

TDODRCLK
DVCENB

CHECK_15

LSHFT
RST
SEL2

STATUS[14:0]

TDI

TDODRCLK
DVCENB

15OR2

FD4CEBUS

C

CE

CLR

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

4OR2

C

CE

CLR

D[14:0] Q[14:0]

FD15CE

15OR2

FD4CEBUS

C

CE

CLR

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

C
CLR

D Q

FDC

OR2B1

15OR2

OR3

Crit & Sing Err

Crit & Sing Err

P P P

Page 31

^^^Transition on DMB_END+1

fill by FIBER

fill by FIBER

JRG 2
CMS CSC Electronics
DDU Controller
DDU Input FIFO Control D785C

CRC_Err

fill by FIBER

fill by FIBER fill by FIBER

ALCT_ERR

TMB_Err

DMB_Err

Timeouts
fill by FIBER

3E

InStuck

End w/wait

Start

End w/data

Full FIFO
10 fill by FIFO

4 fill by FIFO

good from 9-code+4 to
E-code+2

LostInEvt
fill by FIBER

InMxmitErr

P

4 fill by FIFO
L1A# Mismatch

synched w/GoodDat+1

PAF FIFO
10 fill by FIFO

fill by FIBER
Crit & Sing Err

Inc. SCA-Overflow
InMemErr

fill by FIBER

or InTimeout

IN_MXMIT_PROBE-C-ERR

IN_MEMERR

6FIFOCTRL9-29-2006_11:42

RST_PAF

RST_PAF
RST
IN_RDY

LLLFOE[3:0]

LLLFOE[3:0]

INMXMIT[3:0]

LDMB_RD[14:0]

LDMB_RD[14:0]

L2DMB_RD[14:0]

INSTUCK_FB[3:0]

LDMB_RD[14:0]

INMEMERR_FB[3:0]

IN_STUCK
FFULL[7:4]

FFULL[9:0]

FFULL[3:0]

FFULL[9:8]

FPAF[3:0]

FPAF[9:0]

FPAF[9:4]

F16F15

F18

ENDBUSY_ERR_UPD[3:0]

STARTIME_ERR_UPD[3:0]

STARTIME_ERR[3:0]
NRDY[3:0]

TMBERR

DMBERR

LFPAF[9:0]

LIE_ERR[14:0]

TDO_TMBERR

TDO_LIE_ERR

ENDBUSY_ERR[3:0]

LOSTINEVT

CRCERR

ENDTIME_BUSY
CLK

RST

CLK

RST

START_TIMEOUT

CLK

GOOD_L1A

RST

CLK

FPAF_FB[9:0]

RST

CLK

CLK

RST

RST

CLK

LIE_ERR_UPD[14:0]

CLK

RST SHIFT

SEL2
BTDI

DRCK2

RST

RST

DRCK2

BTDI
SEL2

SHIFTSHIFT

SEL2
BTDI

DRCK2

RST

TDO_DMBERR
LDMB_ERR[14:0] LTMB_ERR[14:0]

LIE_ERR[14:0]

TMB_ERR_UPD[14:0]

LTMB_ERR[14:0]

RST

CLK

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

F17

LALCT_ERR[14:0]
TDO_ALCTERR

RST

DRCK2

BTDI
SEL2

SHIFT

ALCTERR

RST

CLK

ALCT_ERR_UPD[14:0]

LALCT_ERR[14:0]

LDMB_ERR[14:0]

DMB_ERR_UPD[14:0]
LLLREN[3:0]

RST

CLK

INSTUCK[3:0]

FFULL[7:4]

CLK

RST
LLLREN[3:0]

ENDTIME_WAIT
CLK

RST

ENDWAIT_ERR[3:0]

ENDWAIT_ERR_UPD[3:0]

L1A_ERR_UPDATE[3:0]

LLLREN[3:0]

L1ERRORS[3:0]

RST

L1ERR_LD
CLK

L1AMISMATCH+1

GOOD_L1A+1

CLK

RST
LLLREN[3:0]

INMXMIT_FB[3:0]

LDMB_RD[14:0]

CRC_ERR_UPD[14:0]

LCRC_ERR[14:0]

B-C-ERR

IN_MXMIT



BUF

C

CE

CLR

D Q

FDCE

INV

OR2

4OR2

FD4CEBUS

C

CE

CLR

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

4

3

2

1
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CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

FD4CEBUS

C

CE

CLR

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

4OR2

BUF4

BUF4

BUF4

BUF4

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

CHECK_15

LSHFT
RST
SEL2

STATUS[14:0]

TDI

TDODRCLK
DVCENB

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

BUF

BUFV
C

C

BUF4

BUF10

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

4OR2

OR2

INV

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]
BUF4

BUF4

BUF4

BUF4

FD4CEBUS

C

CE

CLR

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

4OR2 4OR2

BUF4

BUF4

BUF4

BUF4

BUF4

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

BUF10

BUF4

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

BUF

BUF

BXN_REG

DRCLK

LSHFT
RST
SEL2
TDI

TDO
UPDATE

READ
LOAD

STATUS[11:0]

QD
PRE

C

FDP

INV

BUF10

C

CE

CLR

D Q

FDCE

BUF

BUF

P
P

P

T

P

P

P

P

P

P

P

P

P

P

P

P
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LostInData
4 fill by FIFO

Toggle CFEB_Cal_Trg Disable

StuckData
4 fill by FIFO

3F

InRD Errors

Page 31

Page 29

Page 32

C-code History

C-code Status

T

P

P

P

P

T

P P

P

*NEW*

10-3-2006_10:28 FIFOCTRL 7

C-CODE-L1ERR

FF_ERR

CLK

RST

END-C-ERR

BEGIN-C-ERR

CFEB_CAL_DISABLE

INHARD[3:0]

CCODE10

CCODE[15:0]

CCODE[9:0]

CCODE[15:12]

CCODE11

DRCK2
F20

INMXMIT[3:0]

TDO_INRD_STAT

FERR[3:0]

F_ERR[3:0]

INFERR[3:0]INFERR[3:0]

LLLREN[3:0]

IN_FERR_ACC[3:0]

FF_ERR

FFERR
IN_MEMERR

STUCK_ERR[3:0]STUCKERR[3:0]

INSTUCK[3:0]

STUCKERR[3:0]F19

INSING[3:0]

INTIME[3:0] INSTAT[3:0]
INSTAT[15:0]

INSTAT[7:4]

INSTAT[15:12]

INSTAT[11:8]

EMPTYF[3:0]

LFFULL[9:0]

F7

F8

TDO_CRCERR

TDO_FIFO-C

TDO_BRD_ID

F32
F30

F22

F10

SEL2

BX_LIM[11:0]

LID_ERR[3:0]

TDO_BXORBIT
F29

TDO_ERB
ERB[15:0]

STUCK_DATA

TDO_ERA

F23

SHIFT
RST

DRCK2

BTDI
SEL2

ERA[15:0]

SHIFT
RST

DRCK2

BTDI

LOSTINDATASTATUS7

LID_ERR_UPD[3:0]

CLK

RST

RST

CLK

STUCKERR_UPD[3:0]

F24
DRCK2 TDO_ERC

BTDI

ERC[15:0]

SEL2
RST
SHIFT

NJR

UPDATE

SHIFT

SEL2
BTDI

DRCK2

LLLREN[3:0]

RST

DRCK2

BTDI
SEL2

SHIFT

LCRC_ERR[14:0]

BOARD_ID[15:0]

SHIFT

SEL2
BTDI

DRCK2

RSTF31

NJR

FIFO-A[15:0]

FIFO-A[11:8]

FIFO-A[15:12]

FIFO-A[7:4]

FIFO-A[3:0]

STUCK_ERR[3:0]

FERR[3:0]

L1ERRORS[3:0]

LFOK[3:0]

SHIFT
RST

DRCK2

BTDI
SEL2

TDO_FIFO-A

LID_ERR[3:0]

STARTIME_ERR[3:0]

ENDWAIT_ERR[3:0]

ENDBUSY_ERR[3:0] FIFO-C[15:12]

FIFO-C[11:8]

FIFO-C[15:0]
FIFO-C[3:0]

FIFO-C[7:4] SEL2
BTDI

DRCK2

RST
SHIFT

F11

DRCK2 TDO_FIFO-B

BTDI
SEL2
RST
SHIFT

F9
DRCK2 TDO_FFUL

BTDI
SEL2
RST
SHIFT

NRDY[3:0]

FFUL[9:0]

FFUL15

FFUL14

FFUL[15:0]

FFUL[13:10]INMT[3:0]

SEL2
BTDI

DRCK2

RST
SHIFT

INSYNC[3:0]

FFERROR STKDAT

CLK

RST

STUCK_DATA
IN_STUCK STUCK_DAT

STUCK_DAT

IN_FERR

RST

CLK

TDO_C-CODE

BTDI
SEL2
RST
SHIFT

LIN_STAT[9:0]

TOGGLE_CAL_DISABLE

L1A_MT L1A_MT

LFPAF[9:0]
FIFO-B[15:0]

FIFO-B[9:0]

FIFO-B[13:10]

FIFO-B15

FIFO-B14



CHECK_15

LSHFT
RST
SEL2

STATUS[14:0]

TDI

TDODRCLK
DVCENB

4OR2

FD4CEBUS

C

CE

CLR

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

4OR2

FD4CEBUS

C

CE

CLR

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

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

CC16CEU_G

C

CE CEO

CLR
TC

Q[15:0]

UP

CC16CEU_G

C

CE CEO

CLR
TC

Q[15:0]

UP

CC16CEU_G

C

CE CEO

CLR
TC

Q[15:0]

UP

OR2B1

C
CLR

D Q

FDC

C
CLR

D Q

FDC

C
CLR

D Q

FDC

4

3

2

1

4

3

2

1
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AND2B1

4AND2

OR15
INV4_BUS

INV4_BUS

AND2OR14

>=3
AND2OR14

>=3

AND2OR14

>=3

OR15

OR2B1

OR2B1

SOP3B2XOR

SOP3B2XOR

SOP3B2XOR

OR15

OR2B1

FD4CEBUS

C

CE

CLR

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

4OR2

4OR2

FD4CEBUS

C

CE

CLR

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

INV4_BUS

CC16CEU_G

C

CE CEO

CLR
TC

Q[15:0]

UP

SOP3B2XOR

OR15

AND2OR14

>=3

OR5_1

CHECK_15

LSHFT
RST
SEL2

STATUS[14:0]

TDI

TDODRCLK
DVCENB

C

CE

CLR

D[14:0] Q[14:0]

FD15CE

15OR2

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

C

CE

CLR

D Q

FDCE

OR3B2

P

P

P

made 1.1ns

JRG 2 D785CDDU Input FIFO Control
DDU Controller
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made 1.6ns

made 1.2ns

made 1.9ns

InRD Timeout

InRD Single
Error

InRD Sync Err

InRD Critical

4 InFIFO Shadow Counters

Page 22

Page 28

B

good from 9-code+4 to
E-code+2

fill by FIBER
CSC_L1Err <--Bring to VME-JTAG Reg?

C-CODE-L1ERRC-CODE_L1ER
GOOD_L1A

8FIFOCTRL10-3-2006_10:15

CSC_L1ERR

L2DMB_RD[14:0]

CSC_L1ER[14:0]

CSC_L1ER_UPD[14:0]

INHARD_ERR_UPD[3:0]

CLK

RST

TDO_DMBLIVE TDO_PDMBLIVE
LDMBLIVE[14:0] PDMBLIVE[14:0]

TNM=FIFOWC

IN_TIMEOUT

IN_SING

IN_HARD

IN_SYNC

INTIME_ERR_UPD[3:0]

INHARD[3:0]

INSYNC[3:0]

INTIME[3:0]

INSING[3:0]

LLLREN[3:0]

INSYNC_ERR_UPD[3:0]

INMT0
LREN0

WCGE2F0

MAXDELAY=2.3NS

F0WC[15:1]
F0WC[15:0]

WCGE2F[3:0] WCGE2F[3:0]
FIFOA_MT[3:0]

FIFOB_FULL[3:0] FIFOB_FULL[3:0]

FIFOA_MT[3:0]

UPCNT[3:0]

RST

VME_L1A

CLK40

F33

RST

CLK40

F33+1

CLK40

RST

F33+2

F33+2
F33+1

VME_L1

FCLK

UPCNT0

LFOK2
RST

F0WC[15:0]

F1WC[15:0]

F2WC[15:0] WCGE3F2

WCGE3F1

WCGE3F0

F3WC[15:0] WCGE3F3

UPCNT1
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FCLK

UPCNT2

RST_F2WC

UPCNT3
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WCGE2F1
F1WC[15:0]

F1WC[15:1]

MAXDELAY=2.3NS
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LFOK1

RST_F1WC

WCGE2F3
F3WC[15:0]

F3WC[15:1]

MAXDELAY=2.3NS
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LFOK0

RST_F0WC TNM=FIFOWC

TNM=FIFOWC

TNM=FIFOWC

CECNT0
MAXDELAY=0.6NS

UPCNT0

UPCNT1

INMT1
LREN1

UPCNT3

INMT3
LREN3

LREN2
INMT2

UPCNT2

MAXDELAY=0.6NS
CECNT1

CECNT2
MAXDELAY=0.6NS

CECNT3
MAXDELAY=0.6NS

WCGE2F2
F2WC[15:0]

F2WC[15:1]

MAXDELAY=2.3NS

LFOK3
RST

RST_F3WC

TDO2
TDO1
BTDI

SEL2

DRCK2
DRCK1
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SHIFT
UPDATE

ANY_CMD
JD5

JD[7:0]
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JD[17:0]

JD14
JD15

JD16
JD17

JD13
JD12
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JD10
JD9
JD8

JD[7:0]
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CLK

INSING_ERR_UPD[3:0]
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F25

SHIFT
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BTDI

DRCK2

RST

F26
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BTDI

DRCK2
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CLK
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F27
DRCK2 TDO_WARN

BTDI

WARN_MON[15:0]
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SHIFT

COMP_EV1

COMP_EV0
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CLK
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D785CDDU Critical Error Trap

^^^Max time divided by 256 CLKs ^^^Max time divided by 16 CLKs

3H9FIFOCTRL5-23-2006_14:23

SDO_3

RST

TDO_TOCNT
TO_CNT[15:0]

BTDI

TO_CNT[7:0]
BIG_START_TO

BIG_START_TO
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TRAP_STATUS[31:0]

CLK

RST

OSTAT[15:0]

RST

CLK

CRIT+2

TRAP

SHIFT
RST

DRCK2
F21

TRAP_OSTAT[15:0]

TRAP

RST

CLK

F21
DRCK2

RST
SHIFT

SEL2

SDO_9

SDO_10

FFUL[15:0]

F21
DRCK2

RST
SHIFT

SEL2

SDO_8

SDO_9

F21
DRCK2

RST
SHIFT

SEL2

SDO_5

F21
DRCK2

SHIFT

SEL2

SDO_2

SDO_1

SDO_0

SEL2

SHIFT
RST

DRCK2
F21

RST

TRAP
CLK

RST

TRAP
CLK

CLK
TRAP

RST

TRAP_FIFO-C[15:0]

TRAP_INSTAT[15:0]

TRAP_ERB[15:0]

CLK
TRAP

RST

ERA[15:0] TRAP_ERA[15:0]

SHIFT
RST
SEL2

SDO_2

DRCK2
F21

CLK
TRAP

RST

FIFO-B[15:0] TRAP_FIFO-B[15:0]
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R
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D785CDDU Occupancy Monitor

Page 40 1 = ALCT
2 = TMB
3 = CFEB

Read the 60 28-bit counts for CSC board occupancies,

0 = DMB
4 high Adr bits tell DDUinput, 2 low Adr bits specifiy Board Type:

Always add 1 if board is present (use FastCarry input)-->>

^^^Send DDUinput# this count is for

^^^Initialize at RST,
Lasts ~1600ns

^^^Reset counter to 0 after 59 (60 good addresses)

skip non-DAV addresses, but wait for CSCs w/DAV
^^^Only operate on CSCs with DAV for the event;

Each Brd requires one CLK to Read prev. value, then one more for Add+1 and WEN;
so Read on EVEN cycles, Write on Odd cycles (CB4CE below):

then get BrdDAVs from DMB Hdr.

3I10FIFOCTRL5-23-2006_14:23

MUX_EN

MWENM_WEN

CLR_ADR01
CLR_LBRD SHFT_LD

SHFT_LD

DOFW+2

WADR_TC

RST_0

CLR_RST+1LRST

LRST

LRST

WADR_TC
WADR_TC

RST+1

LRST
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MEM_IN[15:0]MEM_INC[15:0]

MEM_INC[31:16]

LAST_BRD

RST_0

JTAG_OUT[31:0]
JTAG_OUT[31:28]

JTAG_OUT[27:16]

JTAG_OUT[15:0]

JTAG_ADR3

JTAG_ADR0

JTAG_ADR5

JTAG_ADR1

JTAG_ADR4
JTAG_ADR2

JTAG_ADR[5:0]
JTAG_ADR[7:0]

JTAG_ADR[5:2]
TDO_OCCMON

WADR[5:2]
WADR[5:0]

MEMBOUT[15:0]

MEMBOUT[27:16]

MEMBOUT[31:0]
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LD_JTAGADR

JTAG_ADR2

CSCDAV
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WADR[5:0]
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CLR_LBRD

CLR_LBRD
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synched w/GoodDat

Transition on E-code+2:

JRG 2 D785CDDU Input FIFO Control
DDU Controller
CMS CSC Electronics

Transition on E-code+2:

How to "not stop" in case we only have one word left to read?  Not possible to do well...

Use DMB_RD to determine which FIBER we're currently reading

Stop READ cycle on DCC Near Full

Enabled on E-code+1:

^^^changes on DMB_END+1

Timed to EndC-code-1^^^
^^^Transitions on E-code+1/EndC-code; stable at A/9-code or EndC-code?

^^^FOE Transition on EndC-code

^^^Beginning Timed to STAGE4==L5REN

== E-code+1

Page 38

Monitor?
Go to

--->> guaranteed ready by 9-code @Stage3==L4REN, often ready by Stage1 (or sooner)

^^^Good up to & including E-code @STAGE2

^^^Beginning Timed to STAGE5==L6REN
^^^Good up to & including E-code+1 @STAGE2

3J5-23-2006_14:23 FIFOCTRL 11
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<<<---2 more clock delays to LEDs for these----^^^^^

Goes to STAGE2!

"Stage 3"

"Stage 3"

3K

^^^300-400ns delay, prevents false StuckData
caused by 400ns L1A pipe delay in CloseL1A Monitor

ONE_NOT_MT

D_ONE_NOT_MT

D_ONE_NOT_MT
ONE_NOT_MT+3

RST

12FIFOCTRL5-23-2006_15:26

DO_RST

L1A_F L1A_FF

END_TIMEOUT

RST

CLK

PSTARTTIMEOUTSTART_TIMEOUT

RECENTDATARECENTDAT[15:0]

FOE_REN[3:0] LLLFOE[3:0]

RST

CLK

DAQ_WAIT

CLK

LCTDAT_EXISTSLCTDATA_EXISTS

LFIFODAV[3:0]FIFODAV[3:0]

LLREN_TRUE

DAQ_WAIT

GOLDDAT

DO_RST

RST RST

CLK40 CLK40

STUCK_DATA
BUSY
L1A_FAKE

CLK40

L1A_MT+1

BUSY+2

BUSY+3

CLK40

BUSY+1BUSY

RST

LSP3_ANY

LREN_TRUE

CLK

SP3_ANY
RST

CLK

CLK

CLK

STUCK_BUFF

BUSY+3BUSY+3

L1A_MT

CLK40

START

RST_EOE

LREN_FOUT[3:0]LLREN[3:0]

LGOLDDATLGOLDDATGOLDDAT

CLK

CLK

MOREDATA LMOREDATA

CLK

RST

CLK

LNEXT_FIFONEXT_FIFO

CLK

RST

LGOODLW LLGOODLW

CLK

RST

LFOE[3:0] LLFOE[3:0]

RST

CLK CLK

RST

CLK

RST

CLK

GOOD_FW LGOODFW

PENDTIMEOUT

L2L1A_ERRORL1A_ERROR

CLK

LRX_ERRORRX_ERROR

CLK

LSPWD_ERRORSPWD_ERROR

CLK

CLK

DMBDAV[15:0]

LDMBDAV[14:0]

LDMBDAV[15:0]
RST_EOE

SCLK

RST

ONE_NOT_MT



AND2

V
C

C
4

3

2

1

4

3

2

1

DCBA

TITLE
THE OHIO STATE UNIVERSITY

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

PARENT PAGEBY

DATE FILE

.
PAGE

PROJECT

OR2

OR2

C

QD

CLR

FDC_1

AND2

OR2B1

OR3B1

TC
CLR

C

CE

Q[15:0]

CEO

CB16CE

OR3_BUS

OR3_BUS

OR3_BUS

C
CLR

D Q

FDC

OR2

G
N

D

16BIT01
0x0001

CE

C
CLR

L

D[15:0]
Q[15:0]

TC

CEO

CB16CLE

EQ

A[11:0]

B[11:0]

COMP12

OR2

OR2

C

D Q

R

FDR

V
C

C

G
N

D
G

N
D

BUF12

BUF

G
N

D

ADD

A[15:0]

B[15:0]

CI

CO
OFL

S[15:0]

ADSU16

AND2B1

AND2B1

AND2B1

BUF

Q[17:0]

SLI

CLR
C

CE

SR18CE

OR2

OR3_BUS

OR3_BUS

A5

A0

A1

A2

A3

A4

O

A6

ROM128X1

C
CLR

D Q

FDC

OR2

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE 16BIT0012
0x0012

G
N

D

V
C

C

AND2

OR3_BUS

PINORDER= DIN[15:0] WR_EN WR_CLK RD_EN RD_CLK AINIT DOUT[15:0] FULL EMPTY ALMOST_FULL ALMOST_EMPTY

AF16B255BRAM_AFAE_RPM

DIN[15:0]

WR_EN

WR_CLK

RD_EN

RD_CLK

AINIT

DOUT[15:0]

FULL

EMPTY

ALMOST_FULL

ALMOST_EMPTY

C
CLR

D Q

FDC

JRG 2
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DDU Controller
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SPS BXN cycle from 0 to 923: CLR after 923=0x39B.

LHC BXN cycles from 0 to 3563
Set to BX=0 one cycle after BX_LIM: 3563=1101/1110/1011=0xDEB

Later include another 16-bit FIFO for Trig/Evt Type?

3L

not used

Calibration START timeout 7.2usec: 288=0x0120.

25ns clock period here

Event START timeout 3.2usec: 128=1000/0000=0x80....

Pipe all L1As for 450ns, if more than 1 then set CloseL1A bit^^^

use these 7 bunches as Adr for ROM lookup table for Tricky L1A patterns^^^
Finally, perform BX-18 to correct BXN and store CloseL1A as BXN bit-12.

L1As can be combined into 7 3-bin bunches (LHC 75ns rule) to ensure separation 500ns^^^

Then use SBXN12 output (Close_L1A ) for Stage2 DMB checks: 500ns L1As means
that first 2 CFEB samples should always have good L1A#
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DDU Input Controller Logic
CMS CSC Electronics

JRG

Access FIBEROK from JTAG as a fiber check.

...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 out?

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

Change in FIBEROK is BAD!  Set error code.
---> RESET required after fiber status change for now...

---> timeout will probably occur for that event

D785CInput FPGAs Available for  DDU Control

4
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All "QS" nibbles synched to rising edge of CLK
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D785C4-bit MUX for 2 4-bit Inputs, w/Enable, invert selected DIN

8
3

EN low drives Q high
I0/I1 get Inverted at Q
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C

CE

CLR

FD13CE
D[12:0] Q[12:0]

Q[15:0]
D[15:0]

CLR

CE

C

FD16CE

Q[15:0]
D[15:0]

CLR

CE

C

FD16CE

Q[15:0]
D[15:0]

CLR

CE

C

FD16CE

Q[15:0]
D[15:0]

CLR

CE

C

FD16CE

BUF

FD10CE

C
CLR

CE

D[9:0] Q[9:0]

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

VCC

OR3

C

CE

D Q

R

FDRE
{2 or more out of 4}
{2 or more out of 4}
{2 or more out of 4}

7: Word Count Enable (DDU Header, DMB FIFO Data)
6: Do Header Mode (Header to Output)

3: Latched Voted Special Bit 13

5: Latched Voted Special Bit 15

2: Latched Voted Special Bit 12
1: DMB First Word Mode

{2 or more out of 4}

DDU Controller
CMS CSC Electronics

D785CJRG 2Stage 2 Logic: WC/CRC Accumulators

4: Latched Voted Special Bit 14

0: Gold Data (this FIFO has REN, OE, notMT, LFOK)

TMB/CLCT WC.
Maybe [9:2]?

Only the lowest 12-bits of every 16 go into the Special Word Decode (un-reverse these!)

8: End of Event (DONE--->OETrail)

Reverse bits for CRC algorithm

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

12

N.L.  7,9

CFEB CRC Word

Control Bit List:
Note: GOODDAT == GOLDDAT here!

N.L.  13,14

<<----Low True for TF case

1STAGE210-2-2006_13:22

CTRLIN14

CTRLIN0

CTRLIN[15:0]

CTRLIN[9:0]

CTRLIN5

CTRLIN6

CTRLIN7

CTRLIN9

CTRLIN10

CTRLIN11

CTRLIN13

CTRLIN12

CTRLIN15

KILL_TFSIG

RST

RST_BOE

KILL_CFEB

TIME_OUT

GOODDAT

KILL_TMB

GOODDAT

KILL_ALCT
DVRX_SPWD_ERR

IN[38:26]

IN[51:39]

IN[25:13]

IN[12:0]

IN[51:0]

DOUT[35:32]

DOUT[3:0]
DOUT[57:50]

DOUT[15:0]

DOUT[31:16]

DOUT[47:32]

DOUT[63:48]

DOUT[49:48]

DOUT[14:0]

DOUT11

DOUT7

DOUT[63:0]

DOUT[7:0]

DOUT6
DOUT5

DOUT8
DOUT10

DOUT27
DOUT43
DOUT59

LVB15

RST_DOUT

CLK LDO_HDR

CLK

LFW_MODE
LGOODDAT

GOODDAT
CLK

LVB13
LVB14

LVB12

DIN[63:48]

DIN[31:16]

DIN[15:0]

DIN[47:32]

DIN[63:0]

B[27:38]

B51
B25

B50
B24

B49
B23

B48
B22

B47
B21

B46
B20

B45
B19

B44
B18

B43
B17

B42
B16

B41
B15

B40
B14

B39
B13

B38
B12

B37
B11

B36
B10

B35
B9

B34
B8

B33
B7

B32
B6

B31
B5

B30
B4

B29
B3

B28

B27
B1

B26
B0

B[0:12]

B[39:51]
B2

B[13:25]

B[26:38]

B[1:12]

B[14:25]

B[40:51]

B[51:0]

LDONE

CTRL[9:0] CTRL6

CTRL8

CTRL5

CTRL4

CTRL3

CTRL2

CTRL1

CTRL0

WCEN
DO_HDR
VB15

LFIFODONE

SBXN[12:0]

CLOSE_L1ASBXN12

BOARD_ID[15:0]

OETRAIL+1
START
RST

RST_EOE

LCRC_EN
CLK

LCRC_EN

LCRC_OK

LCRC_OK

CRC_END_ERR
CRC_CNT_ERR

LDMB_CRC_ERR

RST_BOE

LLDMB_CRC_ERR

LCRC_CNT_ERR
LCRC_END_ERR

CRC_OKCRC_OK

LCRC_OK

NEW_CFEB

DMBRX_SPWD_ERRDVRX_SPWD_ERR

CLK
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CLR

D Q

FDCE

AND4B1

AND4

AND2

C
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CLR

D Q

FDCEAND4B2

OR2

AND2

OR2

OR3

QD
PRE

C

FDP

QD
PRE

C

FDP

AND3B1

OR2

C

CE

D Q

R

FDRE

C

CE

CLR

D Q

FDCE

AND4B2

OR2
AND2B1

OR2B1

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE CEO

CLR

L

TC

D[7:0]
Q[7:0]

CB8CLEBUS

C

CE

CLR

D Q

FDCE

AND2C

CE

CLR

T Q

FTCE

AND2

AND2B1

TC
CLR

C

CE

Q[15:0]

CEO

CB16CE
OR2

AND3B2

C
CLR

D Q

FDC

OR2

C

CE

D Q

R

FDRE

OR2

OR3

----->>  ***DDU Warning***

----->>  *DDU Compare*
Stage 2 Logic: WC/CRC Accumulators
DDU Controller
CMS CSC Electronics

D785CJRG 2

Header1,5[4:0] = CFEB_DAV[CFEB5:1],  2 repeats

Header7[11:7] = CFEB_Multi-Overlap[5:1] = Garbage Event

Within each time sample:   word100[15:0] = dummy = 0x7FFF
word97[14:0] = CRC15 result

word98[9] = CFEB L1A_FIFO_Full error

L1AN[23:0] = HDR3[11:0],HDR2[11:0] ----->>  *DDU Compare*
=====>>  *DDU Compare Together*\

/

----->>  **DDU Control**
Trailer6,7,8[11:0] = DMB End/Start Timeout error, 3 repeats

----->>  *****DDU Error*****
----->>  *****DDU Error*****

----->>  *****DDU Error*****

This counts # words latched into STAGE2.

Header1[9:5] = CFEB_CLCT[CFEB5:1],  1 repeat

How error words are handled here:  Stop CRC_Accum if VB15/LVB15 are set.
Use GOODDAT-A = GOODDAT.and.NOT.VB15, etc.

Check CRC when 25th word is in stage2

----->>  *DDU Compare*

12A

"25"

"24"

DMBEND=DMB_END

This counts # words latched into STAGE2

to ERB only?

LWC "26" needs to be ONE, so set LWC_LD on "25".

See http://www.physics.ohio-state.edu/~cms/dmb/dmbdatafmt.html

Header5 = TMB/ALCT DAV bits, 3 repeats

Critical DMB Monitoring Information (Production DMB)   UPDATE!

<<----What about SCA Over-Written Event error?

^^^Looks like data garbled or events run-together

RST
START

2STAGE210-3-2006_11:10

NEW_TFDMB

RST_BOE

TF_SIG

1ST_TR_DONE
TRG_TRAIL_DONE

LNEW_TFDMB

RST_BOE

RST_BOE

RST_BOE

BAD_2ND_TR

XTRA_1ST_TR

XTRA_1ST_HDR
LONE_WORD
XTRA_2ND_HDR2ND_HDR_DONE

2ND_HDR_DONE

L1ST_TRAIL

NEW_DMB

LWC_TC

LWC[7:0]
LWC3
LWC4

LWC0

LWC_BIG

L2ND_TRAIL

1ST_TR_DONE

TRG_TRAIL_DONE

LNEW_DMBNEW_DMBRST_LWC
START

2ND_HDR_1ST
2ND_HDR_1ST
1ST_HDR_DONE

LOCK_CTRL_WORD

CTRL_WORD

CHECK_2FW

BAD_HDR_WORD

LDODATA

FIRSTDAT_ERR
FIRST_HDR

LSECOND_HDR

BAD_TRAIL

LSECOND_HDR

STAT_CODE

LWC_TC

LWC_LD+1
LGOODDAT

CLK
GOODDAT

GOODDAT

ONE0
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ONE4

ONE5

ONE6

ONE7

ONE1

ONE[7:0]

RST_LWC

LGOODDAT

GOODDAT

VB15

CLK

RST

NEW_DMB

BAD_FW

CLKLGOODDAT
LFW_MODE LOCK_FW

LDODATA
LGOODDAT

CLK

RST_LWC

BAD_FW
BAD_TRAIL

GOODDAT-A
GOODDAT

L1ST_TRAIL

LDO_HDR

TRG_TRAIL_DONE

LWC_LD

LWC0
LWC3
LWC4

CLK

RST
LGOODDAT-A

DO_HDR

1ST_TR_DONE

BAD_2ND_TR

CLK

DODATA

XTRA_1ST_TR

BAD_CTRL_WORD

CLK

LSECOND_HDR

CLK

CHECK_CRCCHECK_CRC-1

LWC_LD+0
LVB15

NEW_FIFO

CLK

CRC_WORD

BAD_CTRL_WORD

RST

CLK

LWC8

1ST_HDR_DONE
FIRST_HDR

NEW_DMB

CLK

CLK

FIRST_HDR

NEW_DMB

1ST_HDR_DONE

FIRST_DAT

LGOODDAT
LDODATA

FIRSTDAT_DONE

FIRSTDAT_ERR

CLK

FIRSTDAT_RST

BAD_FIRSTDAT

LGOODDAT
LDODATA

CLK

FIRST_DAT FIRSTDAT_DONE

NEW_DMB

FIRSTDAT_ERR
SWITCH_FIFO

NEXT_FIRSTDAT

LFW_MODE

STAT_CODE

LWC_LD
LWC_LD+0

MISSED_LWC_LD

NEW_FIFO
L2NEW_DMB

RST

CLKCLK

RST

RST_LWC
DMBEND

RST_DOUT
RST

OEDEFAULT

L2ND_TRAIL
1ST_TR_DONE

CLK

TRG_TRAIL_PROB

WC[15:0]
WCEN
CLK

RST_BOE

LFIFODONE

RST_BOE

CLK

SWITCH_FIFO

MISS_TRG_TRAIL
TRG_TRAIL_LOST

TOO_BIG
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CLR

D Q

FDCE
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D Q

FDCE
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CLR

D Q

FDCE
AND2 C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D[14:0] Q[14:0]

FD15CE

AND2B1

C

CE

CLR

D Q

FDCE

AND2

NOR4

AND2

AND2

C

CE

CLR

D Q

FDCE

OR2

OR4B1

RST

CRC15_52

B[51:0]

NEXTCRC[14:0]

CRC[14:0]

C

CE

CLR

D Q

FDCE

AND4B2

OR4

INV

NOR4

E-code+1/DMBEND^^^

timed to E-code+1/DMBEND^^^

Stage 2 Logic: WC/CRC Accumulators
DDU Controller
CMS CSC Electronics

D785CJRG 2

8

A

Latched Voted Special Bit Decode

D

E

B F

This is a STAGE4 Function!

check.  Verify that multiple of 8 /16 CRC Checks are done if CFEB data present.

This CFEB CRC result is a STAGE3 Function!!

CFEB CRC Checks Done for this FIFO?  Last non-control word S.B. CRC
d-code, LVB11==1: TMB

==0: ALCT

9

C

Compare CFEB word 25 to this CRC^^^Load Zero on CRC when LWC loads ONE^^^

Otherwise set CRC_Error.

^^^Timed to DMBEND-1
^^^Deadline is DMBEND

== DMBEND+2
^^^Deadline is OEtrail-1

== E-code+3

be a CheckCRC unless there was no CFEB data.
^^^E-code+2

timed to E-code+1/DMBEND^^^

^^^timed to E-code-1^^^timed to E-code+2/DMBEND+1

The last LGoodDat-A from each DMB (just before DMBEND) should

12B

set DMBerr

Verifies that the 3rd-to-last GoodData word from each FIFO
is a CRC Check and the check is OK

Page 13

Timed with LgoodDat=GoodDat+1

CFEB/DMB Comparisons and Error Checks

RST_BOE

CLK

LDMB_CRC_ERR
CRC_OK

CRC_CNT_ERR
CRC_END_ERR
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MISS_TRG_TRAIL

TF_SIG

CRC_END_OK

LNEW_TFDMB

RST_BOE
CTRL_WORD

LSCA_OVFLSCA_OVFL

CRC_ERROR

COMP_CRC+1

COMP_CRC

CLK
COMP_CRC

LGOODDAT-A
CHECK_CRC

COMP_CRC

CHECK_CTRLWORD

LERROR_WORD

LNEW_DMB

LNEW_DMB

C[14:0]

C[15:0]C15

D[14:0]

D[15:0]
D15

CHECK_CRC

SCA_OVFL

LNEW_DMB

CRC_ACCUM

LERROR_WORD

STAT_CODE

DMBEND

RST_LWC LNEW_DMB

CHECK_FW

BAD_HDR_WORD

CTRL_WORD

LNEW_DMB LVB15

FIRST_HDR

RST_EOE

LSECOND_HDR

TBAD_FW

TBAD_FW

TBADCTRLWORD

TBADCTRLWORD
RST_BOE

RST

CRC_CNT_ERR

CRC_CNT_16OK

CRC_CNT_8OK

CRC_CNT6

CRC_CNT1
CRC_CNT0

CRC_CNT[15:0]

CRC_CNT2
CRC_CNT3
CRC_CNT4
CRC_CNT5

CRC_CNT_16A

CRC_CNT_8B
CRC_CNT_8A

CRC_CNT1

CRC_CNT2

CRC_CNT3

CRC_CNT0

CFEB_DATA_PRESENT

CFEB_DATA_PRESENT

CRC_END_ERR

L1ST_TRAIL

L2ND_TRAIL

LVB13
LVB12

LONE_WORD

LTRG_TRAIL

LVB14
LVB13
LVB12
LVB15
LVB12

LVB13

LVB14
LVB15

LVB15

DOUT[14:0]

CRC[14:0]

CLK

LVB14

LVB15
LVB14
LVB13
LVB12

LVB12
LVB13
LVB14

LVB12

LVB15
LVB14
LVB13

LVB12
LVB13
LVB14
LVB15

TRG_TRAIL_DONE

CLK
LGOODDAT-A

LGOODDAT-A
CLK

CLK
COMP_CRC

CRC_CNT1

CRC_CNT2

CRC_CNT0

CRC_CNT6

CRC_CNT_OK

CRC_CNT5

CRC_CNT4

CRC_CNT_16B

CRC_CNT5

CRC_CNT6
CRC_CNT_16OK
CRC_CNT_8OK

LIE

CLK

LOST_IN_EVENT

CLK

LOST_IN_DATA

CLK

CLK
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LGOODDAT
LFW_MODE

TFIRSTDATERR

RST

LGOODDAT
LDODATA
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Z14
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DMBEND

LGOODDAT-A
TRG_TRAIL_DONE

LNEW_DMB

CLK

COMP_CRC
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CRC_ERR

NEXTCRC[14:0]
B[51:0]

CRC[14:0]
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12C

Encode to 3 bits + Phase (0), compare to Hdr2d[11-8], can be +/- 1?

Need to deserialize b13 in 1st sample for *EACH CFEB* and compare to Hdr2d!

Stage 2 Logic: CFEB Status Decode
known for DDUtr-1

Then what if 2 LCTs are set (overlap)?  Encode the lowest bit or SKIP IT.

LWC = 25 ON for CFEB LWC = 2,3,5,6,8,9,11,12,14,15,17,18,20,21,23,24:
Set/Reset at LWC = 25 or LVB15

May need a programmable offset...
Recheck Later-->

DISABLED! -->only check L1A for 1st 2 samples^^^

2COMP-DONE
COMP_CRC+1

COMP_CRC+1

9-13-2006_16:38 STAGE2 4

1ST-COMP-DONE

CLK

LNEW_CFEB

CFEB_LCT_SYNC3

CFEB_LCT_SYNC[3:0]CFEB_LCT_SYNC0

CFEB_LCT_SYNC1

CFEB_LCT_SYNC2

DOUT45
8-OR-16-SAMPLES

1ST-SAMPLE-DONECHECK_CRC

CLK

NEW_CFEB

LOVLP

LNEW_CFEB
LEND_CFEB
LNEW_DMB

NEW_CFEB
LNEW_DMB
END_CFEB

CLK

NEW_CFEB

NEW_CFEB

DOUT13

SO-FAR-SO-GOOD
TRG_TRAIL_DONE

DMB_CFEB_SYNC_ERR

DMB_CFEB_SYNCERR

SAMPLE_CNT

SAMPLE_CNT

LERROR_WORD CFEB_CNT[3:0]

LNEW_DMB

CLK

1ST-SAMPLE-DONE

CFEB_LCT_SYNC[3:0]

END_CFEB

CLK

THIRD0

END8CFEB-1
END_CFEB-1

LD13_SET 1ST_DOUT13

LD_LCT_TIME

CHK_CFEB

PREP_CFEB

GOOD_CFEB_SAMPLE

CRC-CNT3

CRC-CNT2

CRC-CNT1

CRC-CNT0

TRG_TRAIL_DONE
LGOODDAT-A

8-STRIPS-DONE

LOVLPOVLP_LOOP
DOUT14

TRG_TRAIL_DONE

CLK

SYNC+1MATCH

SYNC+0MATCH

SYNC-1MATCH

16-CFEB-SAMPLES

DMB_LCT_SYNC[3:0]

CFEB_LCT_SYNC[3:0]

DMB_LCT_SYNC[3:0]

DMB_LCT_SYNC[3:0]

4B-FIFTEEN[3:0]

4B-ONE[3:0]

NEW_CFEB

NEW_CFEB

END16CFEB-1

CLK

8-CFEB-SAMPLES

1ST-SAMPLE-DONE

1ST-SAMPLE-DONE

CFEB_B13
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Stage 2 Logic: CFEB Count & DMB CRC Check

^^^Known for E-code

Load DCRC with ZERO on DMB 2nd Trail^^^

Compare 2nd DMB Trail to this CRC^^^

Assume bit-swap is _NOT_ needed....

set DMBwarn, req. CRC

Put in DDU Trail, known for DDUtr-1

known for E-code+1
Clear DMBwarn, req. CRC

known for DDUtr-2
take no action

known for E-code
32 LCTxL1A: should never happen? known for E-code

256 LCTxL1A: should Really never happen!

Reset at Ecode+2

known for E-code+1

known for DDUtr-1==E-code+2

Disabled most DMB checks in FILLed/Offset case
Require good DMB CRC for these checks:

Timeout, WARN set, WARN clear
To FMM, known for DDUtr-1

for DMB_L1pipe:

Page 14

known for E-code

^^^Known for E-code+1

^^^compare when 2nd DMB Trail is received^^^

voting this fails for Close L1As

Page 11

1st 2 CFEB samples should always have good L1A#

only check L1A if no OVFL^^^
<<-really 1st 2 sample check
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Stage 2 Logic: DMB Status Checks

Timed to STAGE3==L4REN^^^

^^^Held until L2newDMB

^^^Good up to & including E-code @STAGE2
^^^Beginning Timed to STAGE4==L5REN

Stage3

known for DDUtr-1

Stage4 Stage5

set DMBwarn known for E-code

known for DDUtr-1

^^^Held Permanently
known for DDUtr-2

set DMBfull

set DMBerr
known for DDUtr-2

^^^not used for checks here

^^^Held until EOE

set DMBerr
Known for E-code+1-->>>

known for E-code+1

*

OR3 sets DMBerr

No Load

known for E-code+1

set DMBerr known for E-code

Stage4

Stage3

Check for Problems in DMB header/trailer & set DMBerr register

known for DDUtr-2==E-code+1

Set at E-code+2

Only goes to Era15
Rst at E+2

^^^Beginning Timed to STAGE5==L6REN, Good up to & including E-code+1 @STAGE2

Stage3

Stage4

Stage4:  9-code+2

known for E-code+1

<<--goes to DDUsync

10-3-2006_11:26 STAGE2 6
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D785CJRG 2
Load TCRC with ZERO on ALCT/TMB trail^^^

Trigger CRC Check Control:  assume that TMB comes after ALCT!
^^^affects L1A check: DoTMB, 1st_TMB/1st_ALCT

12F
Stage 2 Logic: Trigger Board Flags

Page 41

Page 14

Compare ALCT/TMB trail to this CRC^^^

^^^ Determine if Trig Trail is ALCT or TMB ^^^

Reset at BOE?

E-code+2==DDUtr-1==Stage6?  CHECK^^^

Reset at BOE

Reset at BOE?

Check for "wrong" or missed trg board end:

^^^all BrdDAV good at L2ndHdr+1^^^

Reset at BOE...

^^^Known for E-code+1
means "last DMB CRC was OK"

10-4-2006_15:13 STAGE2 7
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DDU Controller
CMS CSC Electronics

D785CJRG 2

This result is a STAGE3 Function!!TRG WC counts 16-bit words: div 4!

^^^compare when TMB Trail is received^^^

Stage 2 Logic: Trigger Error Checks

Reset at BOE

Reset at BOE

Reset at BOE

Trigger Comparisons and Error Checks

"=TRG wordcount error"

12G

Reset at BOE

Reset at BOE

<--Valid @ LDO_ALCT

<--Valid @ LDO_TMB

TF_SIG
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CLK



VCC

OR4

OR2

AND2B1

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

OR2

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

4

3

2

1

4

3

2

1

DCBA

TITLE
THE OHIO STATE UNIVERSITY

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

PARENT PAGEBY

DATE FILE

.
PAGE

PROJECT

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE
OR4B1

OR4B1

C

CE

CLR

D Q

FDCE

SOP4B2B

C
CLR

D Q

FDC

C
CLR

D Q

FDC

AND2B1

OR2

OR3

C

CE

CLR

D Q

FDCE

C
CLR

D Q

FDC

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

OR4

OR4

OR4

OR3

VCC VCC

VCC

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

**NEW**

NoLoad

P

P

P

P

P

P

P

P

DDU Controller
CMS CSC Electronics

D785CJRG 2

was LDO_TMB

was LDO_ALCT

TMBerr:  CSC&Evt        ALCTerr:  CSC&Evt

TMB/ALCT need Err Reg's for CSC/EVT
CRC:  Evt        WC:  Evt        L1err:  Evt

CSC case by LTRG_Trail+1?

Stage 2 Logic: Trigger Error Registers

Trigger Error Registers

12H

B

P

P

D

D

B

B**NEW**

NoLoad

**NEW**

P

Reset at BOE

Reset at BOE
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ALCT_ERR

TALCT_ERR

TTMB_ERR

TALCT_CRCERR

TTMB_CRCERR

L2ND_TMB_TR

L2ND_ALCT_TR

2ND_ALCT_TR
2ND_TMB_TR L2ND_TMB_TR
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MISS_ALCT_TRAIL

CK_TCRC

TMB_L1ERR+1
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ALCT_L1ERR

LTRG_L1ERR

LALCT_L1ERRALCT_L1ERR

CLK

RST_BOE

LTMB_L1ERRTMB_L1ERR
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E
BUFE16

BUF

4BIT0
0x0

4BIT5
0x05

16BIT80
0x8000

16BIT80
0x8000

E
BUFE16

16BITC0DE
0xC0DE

16BITC0
0xC000

16BITC0
0xC000

E
BUFE16

E
BUFE16

E
BUFE16

BUFE4BUS
E

BUFE4BUS
E

BUFE4BUS
E

E
BUFE16

4

3

2

1

4

3

2

1

DCBA

TITLE
THE OHIO STATE UNIVERSITY

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

PARENT PAGEBY

DATE FILE

.
PAGE

PROJECT

C
CLR

D Q

FDC

C
CLR

D Q

FDC

AND2B1

OR3

BUFE12
E

4BIT0
0x0

V
C

C

G
N

D V
C

C

BUFE4BUS
E

BUFE4BUS
E

BUFE12
E

BUFE4BUS
E

BUFE24
E

BUFE24
E

BUFE4BUS
E

E
BUFE16

SOP3B1A

INV

OR2 C

CE

CLR

D Q

FDCE

OR2 C

CE

CLR

D Q

FDCEV
C

C

CE

Q3

Q2

Q1

Q0

C
CLR

SLI

SR4CE

G
N

D

16BIT01
0x0001

4BIT0
0x0

E
BUFE16

E
BUFE16

V
C

C

16BITC0DE
0xC0DE

E
BUFE16 OR2

8BIT0
0x00 E

BUFE8

G
N

D

16BITFF
0xFFFF

E
BUFE16

G
N

D

Q
PRE

D

CE

C

FDPE

OR2

E
BUFE16

BUFE4BUS
E

BUFE4BUS
E

16BIT0
0x0000

E
BUFE16

E
BUFE16

16BIT80
0x8000

BUFE4BUS
E

E
BUFE16

G
N

D

OR2

G
N

D

BUFG
N

D

BUF

E
BUFE16

E
BUFE16

E
BUFE16

BUF

BUF

OR2

C
CLR

D Q

FDC

12B_2F8H
0x2F8

AND2
NOR5G

N
D

G
N

D

NOR4

4BIT_D
0xd
BUF8

MUX2_12B

CTRL

EN

Q[11:0]

I0BUS[11:0]

I1BUS[11:0]

G
N

DV
C

C

V
C

C

0x8000

DDU Controller
CMS CSC Electronics

D785CJRG 2

Stage3

Active DMB count 4

FOV

Stage2

Stage4 Stage5

Stage5

0x0001

Reserved undef 4

EvtStat 4

Stage3, == E-code+2
Stage4, == E-code+3

=6 for Empty Events!

12I
Stage 2 Logic: DDU Header/Trailer Control

4-bit S-Link ctrl

DDU PCB Version

EVTtyp4: undefined

Active DMBs 15

Live DMB Fibers 15

BOE1, 0x5

0xFFFF

CRC-Dummy

EOE4, 0xA

WC24

0x8000

TTS-Stat 4

BOE2/EOE-2, 0x8
0x8000

BOE Status info

Reserved undef 4

L1As within 500ns

TF/SP detection

LV1id24

=my EVT_CNT[23:0]

BXid12was Xilinx ISE Version d62h^^^
TF-DDU id=760=2f8h: not Fxx or 1xx

SourceID 12

TF_CRATE

10STAGE26-27-2006_11:21

SBXN[11:0]

SRC_ID[11:0]

SRC_ID[7:0]

SRC_ID[11:8]

SRC_TF[11:0]
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OD[15:0]

BOARD_ID[7:0]
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RST_BOE
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RST_BOE
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DMB_FULL[14:0]
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OD[31:16]
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OET

OED
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OEHDR1 C_ONE[3:0]

OEDEFAULT
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START_HDR
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CLK CLK

OEHDR1
OEHDR2
OEHDR3

LGOODDAT
OEDATA

OEDEFAULT OEDEFAULT
EN_DEF

RST

CLK

OEDEFAULT

OD[63:60]
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C+TR[63:48]
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CRC16
BUF16
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BUF16

DDU Controller
CMS CSC Electronics

JRG 2 D785CDDU CRC Logic for SLINK/C.D.F. Compatibility

DDU Status/Error 32

12J

BOE Status info:

Page 15

CRC/Integrity16

DDUsyncErr--
FiberErr--

NoLiveFiber--

CriticalErr--
SingleErr--

L1Aerr--

SingleWarn--was DLLerr--

6-1-2006_16:30 STAGE2 11

STATUS10 STATUS13

TIME_OUT

C_THREE[15:8]
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Reset at Ecode+2

^^^Known for E-code+1

^^^E-code+2==DDUtr-1==Stage6?  CHECK

DDU Controller
CMS CSC Electronics

D785CJRG 2Stage 2 Logic: DMB Status Checks

known for E-code+1

^^^Held until EOE

known for DDUtr-2==E-code+1

*

12K

Check for Track Finder signal, record TF errors

set TFerr
Known for E-code+1-->>>

^^^compare when 2nd TFDMB Trail is received^^^

Stage4
Stage2

Stage3

8-15-2006_15:15 STAGE2 12

TF_SIG LTF_SIG

LNEW_DMB-TF

LNEW_TFDMB
TF_SIG

LNEW_DMB

LTF_CRC_ERR
TF_L1ERR

TF_L1ERR

TF_SIG

DDU_DMB_MATCH

DOUT[43:39]
TF_SIG-1

SUM_CFEBDAV[4:0]

TRG_DAV
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DMB_MOVLP-1_[4:0]
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D785CJRGEthernet Control
DDU Ethernet Logic
CMS CSC Electronics

Wait 20.48usec before starting new packet UNLESS FIFO ~PAE is high; FIFO holds 64k words.
~PAE=low for WC<1025 (64-bit words) == FIFO less than ~2% full:  not much data!

~LD/FSEL1/FSEL0=1/0/0, so n,m=1023 and ~PAE changes state at WC=1025.
End of Event is always aligned with End of Packet!  Status1=EOE from DDU_Ctrl, Status0=BOE.

20480ns = 320*64ns = 1280*16ns = 0101/0000/0000 = 0x0500

1=EOE
0=BOE

Read in 16-bit data from FIFO, convert to 64-bit,
process as 8-bit, then transmit to GT as 16-bit

2F
21

Page 24

16=BOE

LED_MODE7 only!

LED_MODE0-3 only!

LED_MODE4 only!

17=EOE

NL?

NL?

1ETHCNTRL8-1-2005_12:56

PAE

EVEN_64B

LED_MODE7

LED_MODE7

LED_MODE4

RST

START

MT_STOP

CLK

GT_RSTSRST

SRST

CK125CK125

OE_CRC

MT_CNT7

EOE_STOP

STATUS1

STATUS[1:0]

STATUS0

EVEN_64B

MT_CNT320

MT_CNT7

MT_CNT8

MT_CNT10

MT_CNT[15:0]

MODE5

STATUS1
OFIFO_MT

OFIFO_MT

RST

GBE_RST
GT_RST
SET_MTRST

RSTGOODDATA

MT_STOP

MT_RST

SET_MTRST GBE_RST

T_OUT0

T_OUT8
T_OUT[15:0]

T_OUT[7:0]

T_OUT15
T_OUT14
T_OUT13
T_OUT12
T_OUT11
T_OUT10
T_OUT9

MODE3
LED_GBE

EREN

TOUT[15:0]

CNT[7:0]

CNT[15:0] RST

LDIN[63:0]

DIN[15:0]

DIN17
DIN16

DIN[17:0]

DIN[15:0]

KIN[1:0]

KIN0
KIN1

CK125

CK125

CK125

KIN0

KERR
EREN

RST

GBE_RST

RST

CLK

EREN+1

CLK

DDIN[63:0]

DDIN61
DDIN60

DDIN63
DDIN62

RST

CLK

EREN

CLK

MT_CNT320

FF
HALF
PAF
PAE

KSET-1

GOODCRC-1

OEIDLE

CE_ENCODER

CE_ENCODER

CRC_EN

CRC_EN
KIN-1

PAE

MT_RST

T_OUT[7:0]

CRC_EN

OEDATA
OEHDR

OE_TR

PAF

HALF IN8BIT[7:0]
CE_ENCODER

BUSY
REN

KERR
FF

C[7:0]
CRC_EN

IN8BIT[7:0]

S0

OEDATA

OE_TR

OEHDR

OESYNC
FF

HALF

PAF

FAKEDATA

FIBEROK

KSET-1

BUSY

LDIN[63:0]

CE_ENCODER

CE_ENCODER

DCRC[7:0]

CE_ENCODER

KSET+1

D[7:0]DAT[7:0]

KSET

CLK

MTOFIFO_MT

MT_RST

REN+1
REN+2END_MT

PAE

PAE

SET_MTRST

RST

CLK

CLK
CLK

REN

RST

STAT_RST

CLK

CK125CK125 CK125

CK125

FAKEDATA

TX[15:0]
TX[7:0]

TENA

KIN1

CK125CK125

GBE_RST

CRC_ENGOODCRC

T_OUT1

T_OUT3
T_OUT2

T_OUT5
T_OUT4

T_OUT7
T_OUT6

OE_CRC
MT_STOP
MT_RST

CLK

KERR+2KERR+1

CK125

KIN0
KIN-1

EOE_STOP

DATA[7:0]

CRC[7:0]

CK125 CK125

FIBEROK

RENREN

REN
OFIFO_MT

EREN

MODE3
LED_GBE

LED_MODE7

CNT_ENA

CNT_ENA

LED_MODE4

INWC1

INWC0

STAT_RST
RST

REN_LO+1

EOE_STOP
STATUS1
EVEN_64B
EREN+1



TC
CLR

C

CE

Q[15:0]

CEO

CB16CE

E

BUFEE

BUFEE

BUFEE

BUFEE

BUFE

E

BUFEE

BUFEE

BUFEE

BUFEE

BUFE

E

BUFEE

BUFEE

BUFEE

BUFEE

BUFE

XOR2

XOR2

XOR2

XOR2

G
N

D

V
C

C

G
N

D

V
C

C

AND2B1

E

BUFEE

BUFEE

BUFEE

BUFEE

BUFE

E

BUFEE

BUFEE

BUFEE

BUFEE

BUFE

E

BUFE

E

BUFE

E

BUFE

E

BUFE

E

BUFE

E

BUFEE

BUFEE

BUFEE

BUFEE

BUFE

E

BUFE

E

BUFE

E

BUFE

E

BUFE

E

BUFE

4

3

2

1

4

3

2

1

DCBA

TITLE
THE OHIO STATE UNIVERSITY

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

PARENT PAGEBY

DATE FILE

.
PAGE

PROJECT

AND2

OR3

AND2B1

C
CLR

D Q

FDC

NOR4

C
CLR

D Q

FDC

E D7

D6

D5

D4

D3

D2

D1

D0

A2

A1

A0

D3_8E

D0

D1

D2

D3

A0

A1

E

D2_4E

E
BUF8E

Q
PRE

D

CE

C

FDPE
AND5

AND2B1

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

V
C

C

AND2B1

AND3B2 E
BUFE16

OR2

E
BUFE16

E
BUFE16

TC
CLR

C

CE

Q[15:0]

CEO

CB16CE

CMS CSC Electronics

D785CJRG
DDU Ethernet Logic
Ethernet Control

BOE bit

EOE bit

Find a better way to set ElimThresh bits!
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DDU Ethernet Logic
CMS CSC Electronics

D785CJRGState Machine Control

send HEADER (8 bytes) + first 4 data bytes (= FF)
If NO, begin packet:  (sync to RCLK)

enable REN at proper state, in sync with RCLK
MUX through 8-byte-word from FIFO
FIFO MT?  If NO, MUX over next FIFO word.

IDLE state: FIFO MT?  If YES, loop to IDLE.

ROM address control

WC13 (or any bit 4+) and OE7 are simultaneous

Control for MUX over 8 input data bytes

End GO at 8960 data bytes, followed by 16 more

WC < 56 bytes requires ZERO FILL up to 56 bytes
send CRC32 (4 bytes) + TRAILER (2 bytes)

+ 2 IDLEs, then loop over IDLE cycle

OE[7:0] and S[7:0] ARE in sync!

Counts OEDATA + OE_TR cycles = Byte Count

Free-running state machine: S0 sync to RCLK rising edge

was ADR=10, S6
ADR=6, S6

Send SYNC during RESET, IDLE after RESET ends.

MT usually goes true on S6

LMT usually goes true on S7

S7

S0

Setting OECRC and OE_TR concurrently is OK; they control different busses

S6-S1

S0

S1

S0-S5

S1-S6

If YES, end packet;  *send 2-byte Packet Number*

24
21A

7 IDLEs sent between big packets

WC13+9+8 ---> 8960 + 16 data bytes:
WC12+11+10+9 ---> 7680 + 16 data bytes:

WC12+11+10+9+8 ---> 7936 + 16 data bytes:

ADR=7, S7
was ADR=11, S7

WC12
WC9

WC[12:8]

WC[7:0]WC5
WC4

WC[15:0]

7-29-2005_13:26 STATECTL 1

LMT

MT

PREN+1
GO+1

PREN+1GO+1

FIBEROK

END_RST
LRST
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S7

BUSYDO_HDR
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END_DATA
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CMS CSC Electronics

D785CJRGState Machine Control
DDU Ethernet Logic

HDR=8 header + 4 destination bytes.
TR=2 trail + 2 idle bytes.

= 0x1BC + 0x0B5 + 0x1BC + 0x042

Output Options:
sync, header, data, CRC, trailer, idle
release of RESET on rising RCLK edge

12 RCLK Sync minimum here.

End of RST and OESYNC are sync'ed!

= 0x1BC + 0x050

= GT_RST

StateMachine Reset=RRST2
Sync's STATE0 start with RCLK rising edge

21A
24A7-18-2005_16:19 STATECTL 2

FIBEROK

FIBEROK

SET_INRST

SET_INRST
INRST

OE_CL

OE_CH
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TRUE means:

State Machine Control

CMS CSC Electronics

D785C
DDU Ethernet Logic

JRG

^^^^Store "Real Data" byte count

We WILL have to fill^^^^Begin filling now^^^^

WC=57 WC=65WC=50

Ethernet Packet Filler for WC<48:  "Real Data" byte count, followed by FF filler.
FIFO data is 8 bytes wide, so WC must be multiple of 8 when FIFO goes EMPTY

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

Can be TRUE until WC=49 Goes False on:

WC=48

21A

24B1-26-2005_11:50 STATECTL 3

REN

OE7

WC4 S7

FIL FILL+1FILL
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FILL
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D785CJRG
CMS CSC Electronics
DDU Ethernet Logic
JTAG Control Signals 21A

24C4STATECTL5-25-2005_15:01
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drawn by KS
Copyright (c) 1993, Xilinx Inc.

VIRTEX Family Ethernet Idle Macro

7th August 2001

9-Bit Data Register w/Feedback, chip enable and
output enable to loop through Ethernet Idle cycle

K28.5D16.2

JRG

Send 2 Idle bytes:
K28.5(10111100)+D16.2(01010000)

= 0x1BC + 0x050
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K28.5

A

1

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

7th August 2001

9-Bit Data Register w/Feedback, chip enable and

K28.5

JRG

D2.2 D21.5

VIRTEX Family Ethernet Sync Macro

output enable to loop through Ethernet Sync cycle

Send 4 Sync bytes:
K28.5(10111100)+D21.5(010110101)
+K28.5(10111100)+D2.2(001000010)

= 0x1BC + 0x0B5 + 0x1BC + 0x042
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ACopyright (c) 1993, Xilinx Inc.
drawn by KS

1st October 2003

VIRTEX Family 4-AND3COM1  Macro

4-AND3 Bus Gate plus 1 common bit JRG
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VIRTEX Family  OR5+1  Macro

OR5 Bus Gate w/Common
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FIBERLED

Custom LED Slow-Blink Control for Fiber Inputs

FOK LED

DAV LED

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

--OFF == Link not present

--LIT == Active Data Xmit
--OFF == No data to Xmit
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JTAG Instruction Decode D785C

8 Bit Instruction Register

JRG

decode first 36 OpCodes (6 bits)

Glitch Protection for Toggled functions:  must do NOOP after RESET!
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