SN000000000000000000000000000000000000060000000000000000000000000000000000000090900000060606000000000000000000000000600000000000000000000000000000000000000000000000000°>
=l this DDU: : : 2-7-2005 9:36 &
E§ add _BX Offset_ to Flash SRAM D78oB: VME=@TRL (fﬂe @ddu=vmﬁﬂﬁ®@5A@ﬂ Version 5 §:
K3 =
= CMs C5C DDU, VME PPGA _ v1: extend 34-bit shiting to 48 bits |
S v2: revert 48-bit shift to 34 bits for all Read cases, add logic for RAFIFO case (=
= v2r2-3: tune Xferwent timing for RAFIFO case 5
= v2r4: increase SCLK to 24mA, add 200Z terminator =
= v3: tune for AutoSLD & LEDser0, add VME_Rdy+4 to DDU_SRDY (5
> v4: tune Reset for AutoSLD (=
= v5: Tune DTACK timing for VME-JTAG (5
3 )
- Set 3 Banks to 3.3V I/O (banks 2,3,4 =
K3 . =
= ( 3.4) RST_1=Soft_Reset for FPGAs and ALL FIFOs S
3 )
= LABELLED BACKWARDs ON SWITCH BLOCK! S
£ )
§§ wweentrt | Mode 1 Switch Block, reversed labels on board §§
= 1: Mode Bit 0 s
E§ 2: Mode Bit 1 §3
= PART=XC2V500-5-FG456 3: Mode Bit 2 :
= — _ 4: Mode Bit 3 =
= PROM=XC18V04 VQ44D§E£\Rd'§III4LE}Bs\vme%trl 5: Mode Bit 4 00 for Standard Debug, 01 for VME-Serial S
= - 6: Mode Bit 5J 10 for Flash RAM, 11 for VME-Parallel S
= 7: Disable Auto Serial Load s
= 8: Set all 10 bits HIGH, ~FPGA version on LEDs S
3 =
= VME Broadcast Addresses: s
= 24=0SU-TCB "Test Control Board" Use LFF and SLINK_READY to pause mid-event?(3
= 25=DMB Replace EmptyIN/FIFO_EMPTY PUs?{=
= 26=TMB ELECTRONICS LAB =
« 27=Both DMB and TMB S
g 28=DDU PHYSICS DEPARTMENT 53
:§ 29:DCC THE OHIO STATE UNIVERSITY TO— ](?)O%:PARE LINUM & BXN (DMB TOO) §:
:. — Watch for TRG buff overflows .:
:§ 174 WEST 18TH AVE — Tune CRC logic for DMB error case §:
s COLUMBUS OHIO 43210 et Gorrect defanlt state on boardt (5
' — Monitor: Active—DAV mismatch warn, =
K MOVLP bad evt, BXN match err -
= )
K3 )
O8I0V DTN CO0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000080000000000000000000000S5




zmggg IPAD INACK e ACK I COMMAND TOVME E U %\} {>ww::; " BoE OPAD
- Ty e Tovme————————— OBUF
IOPAD IPAD IBERR ul BERR . LTOVME L P
VMED2 __ BUE  — LTOVME———=— i L
wEDS D ™ - e T R N N o e e
IPAD 1DSO DS0 u NIR RST VME_SDATA_Ci— " =~ "<~ —ll OBUFSY 2 S TOVME = VME Read, ~TOVME = VME Write
VMED4 — BUF . == BERR e LVME_SDATA_Cg—LYME DATA CE gy DTACK ODTACK OPAD '
IPAD IDS1  DSL ] B——"—BERR - o VME_PENO OBUF
VMEDS BUR AS s VME_PEN .
DS0 S VME_SADR_CHANGET}-YME ADR CHANGED CLK: 40MHz
VMED6 RTE WRITE 551 bso - VME_DEV[15:0] X
VMED7 1PAD u —=——|DsL VMEDEV[15:0] — E— SCLK: 10MHz = MIDCLK (max serial speed for FIFOs)
IPAD ISYSFAIL g SYSFAIL L] W--WORD ) Twors DEVICE[9:0] E—
VMEDS P - BT | Grre y DEVICEL SLOWCLK: 2.5MHz (not used on DDU)
VME Power-on Rese} |PADIPU ISYSRESET e SYSRST gy TACK iy COMMANDIO:0]
VMED9 i — JACK COMMANDI9:0}— I SLOWCLKZ 125MHZ
—VMED10 IPAD VMECLKIN > VMECLK AM[5:0] SYSFAIL sTRopE—STROEE u _Bg:ggg e i i i i
UMEDLL [ e > = —— V50 pacourisol ASOSY CLK is in phase with MidCIk, but they are not in phase with SlowClk
IFD1 AB] S osiouris DAGIOUTIS0] PROMSs (max 2 MHz) use SlowClk2, Virtex2 (max 33MHz) use MidClk
VMED12 S— f— o DIAG20UTI15:0] Serial Flash PROM (max 20 MHz) use MidClk or SlowClk2
VMED13 o e # NS | A0R@31  DIAG20UTIISOl— EE—
VMED14 CLK80 SADR_EN—VME_SADR EN gy VMECLK: Not Used
= FASTCLK ~ | INDATA[15:0] FDC
{iormo - VMEDLS : T i | oy OASO STROBE LSTROBE
IOPAD INV
VMED[15:0] | OUTOATALS0] SLOWC“%‘ i N
SCLK SLOWCLK24i
AM[5:0] = MIDCLK CLK80 .
N
IPAD AM2
IPAD AM3
IPAD SOFT_RST VRST
1PAD AMS VME_RDY+4 .@—.
IPAD
‘ [ IU>F7ICV\?\/733 AND2
SYNCRST SYNC_RST | RST
VMEA[23:1] IPADIPU — QO ORZB1 T\ RESET
: SOFTRST 0 SOFTRST BUF NJR
oo\ VMEAL IPADIPU T .W—‘ ey BN u
- - SYSRST M .
Prory o YMEA? JTAG Device List
IPAD1PU VMEAS 1: Output FIFO dvc7
VMEA4 2: VME_Ctrl Prom dvcl
IPAD1PU IPAD4PD . |IBUF4 . IPAD4PD 1 IBUF4 . . _
DMB_STAT[3: DMBOSTAT[3: DMB_STAT[27:24 DMB6STAT[3:
oty YMEAS e — S CEZES SSAER] 3:DDU_CtrlProm1&0  dvcbix
VMEA6 4: InCtrl Prom 1 &0 dvc4
IPADIPY < uMEAT | IPAD4PD g statrea 'BUF4 pusisTATis:0) IPADAPD pyig staTis1:28) 'BUF4 pusrsTaT[3:0] :
IPADIPU 5: DDU_Ctrl FPGA dvc8/6
VMEA8 6: InCtrl FPGA 0 dvc2
iPADIPU IPAD4PD IBUF4 IPAD4PD IBUF4 :
DMB_STAT[11:8 DMB2STAT[3:0 DMB_STAT[35:32 DMBSSTAT[3:0 :
IPAD1PU 7:InCtrl FPGA 1 dvc3
PADIPY IPADAPD 55 srati15:12]BUF4 pusssTaTiz0) IPADAPD 5 statise:ss'BYUF4 pmeesTaT:0] 8:In FIFOs 0-3 dves
VMEALL _ : : X : :
IPADIPY VMEAL3 IPAD4PD g stat(i9:16] BUF4 bmBasTATIz:0] IPADAPD pyig staTia3:40]'BUF4 bvs1osTATE:0] F: Reserved Emergency VME for VME_Ctr
|PADIPU — >
VMEAL4
[PADIPY VMEALS IPAD4PD by stat(2s:20]BUF4 pmessTATiz:0) IPADAPD g statia7:441'BUF4 pyB11sTATS0]
IPADLPU O meazs |
VMEALG
ikdataite VMEAL? IPADAPD pyig statis1:48) BUF4 pms12sTaT(3:0]
IPAD1PU — GAD GA[5:0] 1[3:0]
VMEA18 IPAD1PU
PADIPY iBUF IPAD4PD pyg statiss:s2; 'BUF4 pumeiasTaTis0
IPAD1PU VMEAL9 IPAD1PU eAL T 113:0] — 2| > Y
PADLPU VMEA20 PADIPY  —S2 IPAD4PD IBUF4
VMEA21 p—— 1cn3 iBU DMB_STAT[59:56] = DMB14STAT[3:0]
IPAD1PU 1[3:0] MODE6 stow w
IPAD1PU VMEA22 IPADIPU 1GA1 ::E; | {>oé\6?“ VMEL OPAD ‘
aoipy o YMEA23 D GAP ~AutoSLD_EN for DDU_Gt
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A T B c T D

DAQMB ISPROMSs' JTAG clock: 1.25MHz, half of SLOWCLK VME PROM 8-bit IR
The normal JTAG command can work at 10MHz, but for In_System_Programming, it must be slow, such as 1.25MHZ"=/TA¢ Cable, FPGA and Discreet drive PROM's JTAG line; 3-state when not in use
| R
The ISP does not work at 2.5MHz or faster CoMMAND[S:0] pEVICE DVCENS [——CVCENBL g quﬁ
COMMANDI9:0] OUTDATA[15:0] ToIL otoi
INDATA[15:0] OUTDATA[15:0] — I L OPAD ‘
Free LED_ Modes T | . v
bTACK DIACK TMs1 oTMSs1
- ITDO1 > seerpor | g o DI gy -GBure OPAD ‘
LA free: 7,12,13,14 . (- s | TSt
. WRITE ___ BUFE4
LEDs Free: 7,12,13,14 e =
K80
TP 2_ 4 US ed O 1 L oo FASTCLK Loap LOADL DEVIOAD g s Lo
! L N SHOWCLKNEDATA TAILENL DEVTALEN g 18
IR
B———RsT DONETAIL T DONEDATAL DEVDONEDATA gy L= N
DVCENB1 DONETAILL DEVDONETAIL gy
mRVCENE2 \ \_DEVICE_ENB DIAG30UT15 InCtrl FPGA 0 14-bit IR
mOVCENES m_Tooe 8F  obmesounis VME-JTAG Only VME FPGA will drive FPGAQ's JTAG line
OR3 o BUF DIAG30UT13 % DEVICE DVCENB Dvcensz g m DvCENR2 g - aow
s BUF  biacsoutiz - COMMANDI9:0] OUTDATA[15:0] mTcK2 ':D — ’;UF oree OPAD ‘
teks [NBYF piacsoutnn e INDATA[15: O]DUTDATA[IS:O] A
- DVCENE3 BUF DIAG30UT10 DTACK %. TDI2 ’:D ATDE2 {>DBUF ooz OPAD ‘
w2
| 002 BUF DIAG30UT9 ITbo2 > “TBO2_ | 1o oI — 1012 gy ANB Lvenoszs sow 2
o2 BUF DIAG30UT8 IBUFIM STROBE TMs [ MS2gy T™S2 . ATNSZ > omsz
. OBUF
T2 BUF DIAG30UT? B WRTE I RRFE ToK —1CK2 g BUFE4 AND2
mTcK2 BUF DIAG30UT6 .L FASTCLK Preses £
ovcensz [NBYF  piacsouts SCLK SLowcLK TALEN Lo et —m
B
[ ] o LED MODE4 R DONEDATA+1 [ | TALEN2 DEVTAILEN u
mTooL > DIAG30UT4 W‘ B RsT DONETALL j \—DONEDATAZ . DEVDONEDATAgg
ToIL DIAG3OUT3
R LED_MODES °” InCUIFPGAL  14bit IR .
Tck1 [SBUF DIAG30UT1 LED MODE1 LED_MODE_B : : ' :
[ - VME-JTAG Only VME FPGA will drive FPGAL1's JTAG line
- DVCENBL DIAG30UTO OR2 W-DEVICET  lpeyice DVCENB3 DVCENB3 J— sou m
SOF LED MODE B COMMANDIST] DVCENB |—DVCENBS gy I—Q:D atcks T oTCK3 orrD ‘
BUFE16 S COMMAND[Q.{[})]UTDATAHS:O] OUTDATA[15:0] ™ TCK3 \/OBUF
c INDATA[L5:0] P vowoss aon
DIAG30UT[15:0] LA1_[15:0] TACK | DTACK - o ﬂ@ sron P ot ]
__
ITDO3 > YO8 | 1pg o TP gy ANB J— son 1w
IBUFILROBE STROBE T™s [—MSSgg BUFE4 TMS3 . ATus2 BUF s
LED_MODE BBUFE]_G - WRITE WRITE TeK TCK3 gy OVCENBS E u AND2
FD16CE . E B-CK8  rasTik
DIAG20UTI15:0] [osor D2DIAG[15:0] DD2DIAG[15: LAO [15:0] sk o tomo LoADS L oevon -
- QU50) QU59] R DONEDATAHL [ 1 7TAILEN3 DEVTAILEN u
Q CE B RsT DONETAIL ﬁ DONEDATA3 DEVDONEDATA gy
WCLKE0 & R WCLK80 e LED MODE ABUFElG DONETAIL3 DEVDONETAIL gy
NIR
. . E
DIAGIOUTI15:0] [osor D1DIAG[15:0] DD1DIAG[15: LAL [15:0]
QI15:0]
§ cE
meLKE mCLKE
¢ CLR e LED_MODE ABUFE]_G
PR CE . FD16 £
DIAGOUT(15:0] Joany DDIAG[15:0] LAO_[15:0]
QI15:0]
§ cE
WELKE ¢ WCLKE0 o
CLR
NIR
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A [ B c I D
InCtrl PRO'\éS 2&1 Only VME FPGA will drive these JTAG lines On-board kludge requires OZF?ngHlGH when DVC6 is active (for BYPASS)
DEVICEA VME-JTA 8+8 hit IR DVCENB4 Ao ™™ ot DVCENBS Y
DEVICE DVCENB4 OPAD ‘ OPAD ‘
COMMANDI9:0] DVCENB u OBUF DDU_Ctrl FPGA TDig OBUF
COMMANDI9:0] OUTDATA[15:0] - X
INDATA[15:0] OUTDATA[15:0] sow 2 VME-JTAG 10 bit IR
INDATA[15:0] ATMSA {> OTMS4 OPAD ‘ DEVICES DEVICE DVCENBS
BTACK DTACK n OBUF COMMANDI9:0] pveENs —YEENES—
wevoss sov 1 COMMANDI9:0] OUTDATA[15:0]
ITDO4 > D04 | 1pq o1 DM gy ATCK4 {> oTCK4 OPAD ‘ INDATA[15:0] NDATA 1500UTDATA[15 0]
F TMSA OBUF (15:0]
STRO P TTere
B—="""——— STROBE T™s —l DTACK
AND2
WRITE WRITE TCK4 BUFE4 wewops
B WRITE ToK ——— 1 DVCENB4 E ITbos > TDO6 TDO TDI 4.”3'9
CLKeo = F
FASTCLK LOAD LOAD4 DEVLOAD u IM STROBE ™S MI BUFE4
SLOWCLK2 e
B———"""""—— sLowcLk TAILEN WRITE T TCK8
R DONEDATA+1 TAILEN4 DEVTAILEN u B———— WRITE Tck ——ll DVCENB8 E
B——RsT DONETAIL CLK80
DONEDATA4 DEVDONEDATAgY B FasTCclK LoAD LOADS N DEVLOAD -
SLOWCLK2
DONETAIL4 DEVDONETAIL B2 fsiowelk TAILEN
In FIFOs 0-3 ] or DONEDATALL TAILENS DEVTALEN gy
VME-JTAG . B RsT DONETAIL
Cvees A+4+4+4 bit IR DVCENBS DONEDATA8 DEVDONEDATAgY
DEVICE DVCENB5 DONETAIL8 DEVDONETAIL
COMMANDI9:0] DVCENB u u
COMMANDI9:0] OUTDATA[15:0]
INDATA[15:0] OUTDATA[15:0]
INDATA[15:0]
T DTACK
DTACK —>>=>— i
ITDO5 > TDO5 | 1o o1 TDI5 gy ATCKS [~ OTCKS oPAD ‘
BUF OBUF
WSTROBE | srpope ™S TMS5 gy BUFE4 o2
WRITE TRTE TCKS
B WRME ToK ——2 DVCENBS E
CLK80 L
L FASTCLK LoAD LOADS DEVLOAD -
SCLK
B——"——slowcLk TAILEN
R DONEDATAIL TAILENS DEVTALEN gy
L RST DONETAIL DONEDATAS DEVDONEDATAgY
DONETAILS DEVDONETAIL
DDU_Ctrl PROM 2 & 1 u
VME-JTAG :
+ ’ . .
DEVICE3 8+8 bit IR DVCENB6 On-board kludge requires OTDI6 HIGH when DVCS8 is active (for BYPASS)
DEVICE DVCENB w‘ DVCENB_6 OR2B1
COMVAND(S:0] DVCENB8 DVCENB6
COMMANDI9:0] OUTDATA[15:0] atpis Tl oTbis
INDATA[15:0] OUTDATA(15:0] oR2 oI OPAD ‘
INDATA[15:0] DVCENBS OBUF
DTACK ——— 1
DTACK TDOG DEVICEZENB DIAG4OUT15
TP O > SEBOX. | 1po I TDI6 on-board kludge --->>. TDOX BUF DIAGAOUT14
F
= sTROEE STROBE Tms | TMS6py R ot Toie [<BUF DIAG40UT13
B U FE4 ATCK6 OTCK6 OPAD ‘ B
IM WRITE TCK ﬂI DVCENB6 E OBUF ™ TMS6 BUF DIAG40UT12
IL FASTCLK LOAD6 : DEVLOAD ™ TCK6 BUF DIAG40UT11
m-Stowelke g owetk Tkﬁég u pvcenss [<BYF DIAG40UT10
DONEDATAIL TAILEN® DEVTALEN gy B
[ I Y DONETAIL TDO5 BUF DIAGAOUTQ
DONEDATA6 DEVDONEDATA |
u BUF
Output FIFO DONETAIL6 DEVDONETAIL gy .& DIAG4OUTS
Vll\J/II?gTAG SOP4 s BUF DIAG4OUT?
4-bit IR DVCENB? wowoszs o Tcks [<BUF DIAG40UT6
DEVICEL DEVICE DVCENB? ATDI7 [ oTDI7 OPAD |
DVCENB ————————J] BUF
COMMANDI9:0] OBUF - DVCENBS DIAG40OUTS
COMMANDI9:0] OUTDATA[15:0] SUF
INDATA[15:0] OUTDATA[15:0] sow TDO4 DIAG4OUT4
INDATA[15:0] ATMST P, OTMS? OPAD ‘ L SUF
BTACK DTACK - OBUF 04 DIAG40UT3
. B BUF
wewoszs sov s ™S4 DIAG4OUT2
\PADIPU ITDO7 > °TDO7 00 I TDI7 u ATCK7 ™~ OTCK7 OPAD ‘ [ | o
1BUF _orroBE TMS7 OBUF m—TcKe DIAG4OUTL
W25 sTROBE T™s — Sy AND2 SUF
WRITE ToK7 BUFE4 - DVCENB4 DIAG40UTO
L WRITE ek u DVCENB7 E BUF
CLK80 FASTCLK L DIAG40UT[15:0]
L LoAD LOAD? DEVLOAD -
SCLK
W= sLowcCLK TAILEN LED_MODE15
. DONEDATALL TAILEN7 DEVTAILEN g BUFE16
L RST DONETAIL DONEDATA? DEVDONEDATAg E LAO_[15:0]
DONETAIL? DEVDONETAIL gy —
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A B c T D

DCM
SRACE CLK80P ~ o CKINGO |, | CKBO CLK80
P P Clkson [ aegotkeo | [T e
>
Ql — —— pssen cLkigo——
mLOCKED | ol cuerd—
mCLKeo | e PWR-ON-RS e PWR-ON-RST g ol
2 | FDCE cuas EK10 SCLK e sov
o' e ows sov__ ™~ ™~ 0SCLK
VME_RDY VME_RDY “““F__*"ouReapvs « Lo Lon OPAD
D OPAD BUFG OBUF
::lLOCKED > RDY_EN | . ¢ %9 L-Gsur P
LOCKED2
CLK cukrxisd——
AND2 = SR4CE RST 80 | .o rocxeo LOCKED {>O LOCKED g
DVCENB? RESET VME RDY srarusrofilll n
=" su Q0 — 2 .
DEVICESENB DIAG5OUT15 §G'JF57 PeNCoEC g[:gwgl’\/‘l\v[?gé?ﬁ
Q1 f— -
TDO9 BUF  piacsoutia &I—
| o § }7 CE Q2 — ° o vee
OR3 [ DIAGSOUT13 SCLK VME RDY+4 [ psoonel—— EDC 1
[ BUF  piacsoutiz C ar ®
IO BUF  piacsoutit RESET o FeeomAG e o o YME_DLL_ERRy
mT008 g | DVCENBO BUF  piacsoutio CLKEX DIVDE=1 LOCKED
on-board kludge --->>. TDO6 BUF DIAG50UTY gtﬁgﬁ{‘”ghﬂg&taln B¢
toie [“BYF  piacsouts DFS_FREQUENCY_MODI RST
[ L DLL_FREQUENCY_MODI [ A1 E——
tmss [“BYF  piacsoutr Dss | MODE-"NONE"
B——= DUTY_CYCLE_CORRECTION=""TRUE""
BTk BUF  piacsouTs PHASE_SHIFT=0
BUF FACTORY_JF=16HC080
- DVCENBS DIAG50UTS CLKIN_DIVIDE_BY_2="FALSE™
1007 BUF  Liacsouta gfsl’ﬁng\gtzéfgg:o.o SYSTEM_SYNCHRONOUS!
BUF -
107 DIAGSOUTS
BUF
[ DIAGSOUT2 DCM
mrer [“X° oumsoun WMES" CLKIN40 ~_  CKIN40 | . L ckao~ CLK
VME4 IPAD e
moveener &P piassouto Leife_ CLK BUFG
[T LA S N cuxof——
BUF
DIAG50UT[15:0] [ R~ cuasd——
LED_MODE15 MODEL BUFE16 cueng——
BUFE16 16BITFE 10 @ ] LAO_[15:0] wal
LAL [15:0] al i
1GBITF'EMM[15:0] LAl_[lSO] o
cuked—
p curxisq——
o P ; LAO 16 RST 40 | o e LOCKED2 [, LOCKEDZ g
S | u INV
L Bure starusr ol
0 —
F - STARTUP_WAIT=FALSE
SC LK \/LAO 17 - §‘G fo— PSINCDEC CLKDV_DIVIDE=8.0
o BUFE4 Sl o
MODE7 — pscik PSDONE——
‘| o w1l LEDO
?
&1} 7L LEDL | CLK_FEEDBACK=""1X""
§ } ™72 LED2 CLKFX_DIVIDE=1
& s | e LEDS CLKOUT PRASE SHIFT= BUFE4
E MODE7 E
2 | TM74 LED4 DUT; CYCL;’::OONRER.ECTIO = VME_DLL_ERR TP2 2
g LEDS & PRASE_SHIFT=0 ® Ve RDY TP3
| ™S TP3
? It LED6 u FACTORY JF=16HC0B0 ] TPa u L
2 ™76 - CLKIN_DIVIDE_BY_2="FALSE ERT 2} - TP4
gl DESKEW_ADJUST="SYSTEM_SYNCHRONOUS™ ol L
gl ™7 LED7 - CLKIN_PERIOD=0.0 7/>r
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A
I
B
pou_nrouso BUFLC starusisg STATUS[31:0] FD16 LED MODéa BUFE16 : ‘
STATUS[15:0] - LED_MODEL i
M ; d SO : : -—h
ODE[3.0] UT[15:0] LAO_[15:0] OFlG Lo _[15:0]0PAD16 m LED_MODEO LED_ MODEX BUFE4
MODE[7:4] CLK80 orea LED_MODEIS -RESET LDO0O ﬁ
B OR3 g STROBE LDo1 LED1 u
|
m SYNC_RST STATUS24 STATUSI3L: LeD_mopes BUFE16 O Looz LED2 o
N SoFT RSt S aTATUSSS S[31:16] S10UT[15:0] E LAL [15:0] OBUF16 |1 [15:0]0PAD16 m LED_MODEO | R > LD03 LED3
mPWRON-RST [<BF STATUS26 _ > _[15.0] p— m LED_MODE4 ) LED_MODE EVEN e
SYSRST BUF STATUS27 B DEVLOAD LD04 LED4
[ ] CLK80 E OR2
REAL_FMMO =" NV
T T wlSTROBE[ /1 LA0 16 1. L0 16 e B S LEDS g
LOCKED2 BUF STATUS29 CLK +E—y\iUFE o e ] = o LEDE
B E DL ERF<E” sTaTUSID SOMETHING BAD = - LAO 17 {> £0 17 — ‘ - DEVDONETAIL s LDo7 LED7 =
OBUF
m LD _RDY BUF STATUS31 mLED MODES5
BUF . LED_MODE4 ) LED_MODEY EBUFEL
ore o P o WVME ADR_CHANGE! LEDO -
FD16 ODES8 E OBUF | ] E ED2
DMB[15:0]STATO  [orcy psTaTooMels0] | LAO_[15: mSCLK L LAT 17 eep k1017 m LED_MODEL e S ED3 ™
] _[ 0] LBure [ OPAD ‘ LED INV
ouso) BUF - MODE5 LED_MODE.ODD g
e e - FD16 Lep_mobe? BUFE16 m LD MODE“Ot/ BT o o LED4 o
QuIDATAISYojiso) VMEDAT_OUT[15:0 [ LA : L o1 LEDS
FD16 LED_mopes BUFE16 Qtso] — SMEY LED MODE3 o 5 1w LED6 o
DMBI[15: E st u
[15:0]STATL  [oneq) s DSTAT1DMB[15:0] LAl [15:0] [ SLCRENY :@\ e ::\v, — LED7 o
LD BU m LED_MODES9 LED_FMM BUFES
o | ED16 mopE? B FE16 m LED_MODE10 1 neaL rumo E .
ey 1150 VMEDAT_IN[15:0] LA1_[15:0] LED_MODE11 | " LED1 g
FD16 Le_mopes BUFE16 qusa —— S, LED2
DMBLLS:0ISTAT2 5150 DSTAT2DMB[15:0] - LAO_[15:0] CLKBO LED MODE7 o E ore mREAL FMMZ LED3
Quso) = S Lo lﬁ LAO 16 mREAL FMM3 LED4 o
> n VME_RDY
CLK8O E _— BUFE L NI LEDS
WL e o +—,\|\ LA0_17 o VME_FPGA Ready — =
FD16 Lep_mope9 BUFE16 D4 16E “eure LED MODE? BUFE4
DMB[15:0]STAT3 ; .EE . - oo ™ . wn L LEDO
D[15:0] e DSTAT3DMB[15:0] LA1 [15:0] MODEO 0 00| LED_MODEO o I% LEDO
AL o1 | LED_MODEL g LED1
CLkso | IPADS 2 »» |_LED_MODE2 B RITE LED2
. DTACK |
. swra 'BUFB Looeig ” " e wobes & mDTACK | LED3
BUFES pa| LED_MODE4 o m LED/MODE7 &
] LED_MODE2 D5 %‘ .E LD74 m u
oveengey INV8 oveensEg Lol os | LED_MODE0 g W R, wis [, LEDS g
o7 M‘ ESYSFAL D76 LED6
oa | LED_MODES mres <00 on [ LED7 g
LED_MODE9 v
pgf——m——>""7""1 I
LED_MODE1 LEDO . *LEDO
IPAD4PD " " T B o 0PAD
o srpa 1BUF4 criorarag USe "DMBLS” for DDU_Ctl status > Lo ooe 1 S o
- D12 H LED2
| |
iy TR o |-LED_MODELiy % 03 oo | W18
CTRLSTAT1 BUF  DMB TATZ u MODES b % [ LED4 ™~ 1ED4 OPAD Y18
155TAT1. LEDEN | ¢ 15 % LED5 “~K08UF°LED5 orap | YH
CTRLSTATO BUF  DMB15STATO MODE? = S
BUF n AND3B3 ] LEDG "0 ED6 Po | WS
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A [

use "DMB15" for DDU_Ctrl status BuSy

DMBJ[15:0]STATO

B D
Ready REAL_FMM[3:0] OBU 433 REALFMM[3:0] -OPAD4

0[3:0]

INV16

DMB[15:0]STATO
RESET . DDU_ERR[15:0] D FMM_ERR FDR
:m VME_NOT_READY g FDCE mSETRDY3 Yy . FMM_RDY R REAL_FMM3
LOCKED o2 HARD_ERR ™ FMM_ERRLOC ¢ VME DEV15 BUFE16

VME_PAROUT15 E
DDU_INFO[15:0]

OR3

| } o|_FMm_erRLOCK,
omepsgstato BUSY o O ors mCLK L.

L
OUTDATA[15:0]
DMBOSTATO

CLK R AND2
E DMBISTATO B==pc @YME_NOT READY I
rror DMB2STATO mVME_NOT READ I
Ready + Error ./
ME NOT READY DMB4STATO mEMM_ERRLOCK cas0] BUF6 500 inrorsal
REAL EMMO DMB5STATO .FMM ERR N . SET BUSY =
SETWARNS SETRDY3 DMB6STATO m/ME_NOT_READY DDU_INFOB

DMB7STATO BUF  DDU_INFO7

aNoaND

FMM_BUSY®®

DMBBSTATO BUF
REAL_FMM1 FMM_SYNC RFMM2 s REAL FMM2
FMM_SYNC SETSYNCS NOR4 DMB9STATO = D o= FVIVIC g

DMBL0STATO mREAL_FMML EN_REAL FMM2 | . real_Fumiz:0] BYF4pou iNForiz)

o2 AND3B2 CLK
(o}
REAL_FMM2 DMB11STATO R DDU_INFO12
SETBUSY3 \

DMB12STATO
DMB13STATO
DMB14STATO
DMB15STATO

FMM_BUSY

mYME_NOT READY BUF  DDU_INFO13

NAND2 BUSY + Error _/ mYME_DLL ERR 89F DDU_INFO14

@SOMETHING BAD 8UF  Dppu_INFO15
BUF

VME_DEV14 BUFE16

VME_PAROUT14 _E
MODE[15:0]

OR16

OUTDATA[15:0]

Ready

DMB[15:0]STATO . EMM SYNG FDRE REAL EMML 8BIT CAA;\\‘/IDCZ)DE[15:8]
y ) >—EN v :E Q W‘ CC10CE MODE[7:0]
16AND2 OR16 .
CLK c NOR2 n " T
g VE NOT_READY N A «:mm  DMB+DDU "STATX" definitions
PV ERR mREALPMMO__ . oo 0: BUSY (i.e. NotREADY)

]
or2 SynC Lost / REAL_FMM2 mCLK e R 1: Warning/NearFULL
:m WARNCNT RST— 2: Lost Sync, need SyncReset

Ready FDRE mVME_NOT READY/ 3: Error, need HardReset

DMB[15:0]STATO BUFE16
. DDU_WARN[15:0 FMM_WARN | 0 REAL FMMQ °restors VMEDEVS VME PAROUT3 _E
j ) EN REAL FMMO WARN TC EN_REAL_FMMO Error goeee DDU_ERR[15:0] OUTDATA[15:0]
teanD2 g FMM_SYNC OR16 CLK CE FDC @ FMM_ERR AND2
PR HARD_ERR
mREAL_FMM1 | ° s mFMM_ERR |, o _LFMM_ERR YME DEVZ VME PAROUT2 ?UFElG
mREAL_FMM2 RST_FMMO ANDZ Lost SynC VME _PEN DDU_SYNC[15:0] OUTDATA[15:0]
FMM_BUSY . / CLK AND2
FMM_ERR Warn I ng . ¢ CLR VME_DEV1 VME PAROUTL BUFE16
= VME_NOT_READ E
mEMM_ERRLOCK pMEROL READY T VME_PEN DDU_WARN[15:0] OUTDATA[15:0]
VME_NOT_READY AND2

Logic for parallel FMM Register readout ... ... BUFE16

Busy ::lVME PEN > S’&Aé[fségféﬁm : t OUTDATA[15:0]
FMM 4—bit—decode definitions

VME_PAROUT4

4 0001: Warning/NearFULL Busy Queegsraro BUFE16
g 82%8 E%Ségyncl need SyncReset Lost SynC DDU_SYNC[15:0] DDU/T}E;OBLEM[lS:O] : OUTDATA[15:0]
5 1000: Ready (for DDU, Ready == !Busy) DDU_ERR[15:0] | T60R3
1 1100: Error, need HardReset Error mRESET [>owes [ LED7 g
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I B c ] )

Serial DeVICe List (12 device functions, SEN = Serial Load) Flash Memory ACCESS (9 VME-Serial commands on Dev4)
Ox 00: Read INFIFO 0 9 VME Reads, 4 VME Writes, 7 Auto commands 0x 00: Read Staie Hegaag Ny €MD>=0 is Write Only.
: Flash <--> Serial
01: Reag InFIFO 1 Auto Load After MRST 01: Read page 1 (Kill Ch.) to DDU_Ctrl
8%: sead :nFIFg ?ME <--> Serlal Rd Only, No Flash SRAM (dev, FMpage =VMEcmd) VME <--> Flash SRAM, No Serial Dev 04: Read page 4 (DDR offsets) to In DDR FIFO
- Read InFIF vmedev 00 --TOVME=1 SL 02: vmedev04/cmd 00 --ToVME=1 05: Read page 5 (GBE offsets) to GBE Out FIFO
- 04: RIW Flash SRAM 05 TTSUME=1  (all 4in paralle) 02 Bﬁ DDR 92 ~TovME=Q 07: Read page 7 (Board ID) to DDU_Ctrl
g ge] 0x 08: W Load DDR InFIFO 0 03 --ToVME=1 0B.04 0D --ToVME=0 0x 09: W Program page 1 (Kill Ch.) [16 bit data]
= g . 09:W Load DDR InFIFO 1 SLDcmd 03:0c,05 GbE OF --ToVME=0 0C: W Program page 4 (DDR offsets) [32 bit data]
3 — . SLDcmd 00:0D,01 (on DDU_Ctrl request) Kill—Ch 0D: W Program page 5 (GBE offsets) [34 bit data
> OA: W Load DDR InFIFO 2
| e . SLDcmd 01: OE,07 (after 0D,01 Board—ID OF: W Program page 7 (Board ID) [16 bit data
oo OB: W Load DDR InFIFO 3 )
£ 7 VME_SDEV>=8 or ==4 are Writeable; others are Read Only. Serial VME_ADR: slot[23-19]typ[18-16]dev[15-12]free[11-6]cmd[5-2]res[1-0]
2 z 0C: W Load GBE Output FIFO (SEN=LD, set HI during MRST) --test? ° cmd[5:2] req'd for dev 4 only, CMD>8 is Write
0D: W Load DDU_Ctrl FPGA (Kill DMB Fiber Ch.) --test? &————® SRI16CLE SR16CLE SR16CLE
OE: W Load DDU_Ctrl FPGA (Board ID) --test? mYMEDEVE M_SDI N N VMEDATE2 wvueoaTss | mEN_PROG
OF: W Load all 4 DDR InFIFOs WYVE PEN DM_PDAT INDATA[0:15] olisa) IN_VMEDAT[32:47] bi150) IN_VMEDAT[16:31] biis0) IXFER DATA PROG_PGS5
EN_RDAT EN_RDAT mECcMD WR | .M
:EDM. :EDM. N .%ANDA asol ottso) o5 IN_VMEDAT[0:15]  AND3 c .
e DATACE P
N rpaT | AN02 e, e e - ™\ v soar . D> IN_VME_DATEN | - NYME DATEN | | N VME DATEN | . IN_VMEDATO b u
: FOATO% [: : B {: B-TOWE EN PROG IN VME SHETEN | o N VVE SHETEN (o [ VVE SHETEN (o mFER DATA \ PROG_PG4
Anpe Aoz avose; M SCLK SCLK SCLK VMECMD12
8BIT34-48 _ mXFER_DATA \ mSCLK e m SCLK L mSCLK ¢ mVMECMDI2 | e
CNT34INI[7:0] CLR CLR CLR AND3 M_SDI
L TOVME g | —YMESDAV @SOFT_RST ] mSOFT_RST I mSOFT_RST e PROG i 1WEDATIE [ -
’ SEL-34 [SEL34 AND3 — BUFE
DO_SLD UME ADR CHANGE MECMDL3 mXFER DATA \ PROG SMALL E
OR? SOFT RST CLR SERIA o Wﬁmsm N VVEDAT3? %u _ M_SDI g
SBIT16CNT16INI[7-O MUX4_8B o VME_LD_DEV[3:0] MUX2_48 OR2
- 10BUS[7:0) = : 10BUS[3:0] o FDCE
CNT32INI[7:0] A D_CNTINI[7:0] v SLD_CMD([3:0] N ACK WCMD WRITE DTACK _| o [IN VME DATEN+1 E
CNT34INI[7:0] Qo m DTACK Wewmb | g BTACK
12BUS[7:0] SCLK BUFE
CNTSINI[7:0] e G
RD_FIFO-1 13BUSLr:0) . . VME ADR CHANGED CLR DTACK
seLento Lo Serial Data Bit Counter for AutoLoad, RAFIFO, Read & Progra
SELCNT1 TRLL
e En CCBCLED M_XFER_CNT[7:0] —
VME_SLD
m DO_DATA DO_DATA
OR3 ANpz8L " {%VO LD_DCNT EP CMD_DONE °

EN PROG EN_XFER WCNT| cro LVME DATA CE
EN_PROG_jg 1] §-hit (def) OUT VME_SHFTEN SCLK END CMD CMD DONE-1 |, ere | CMD _DONEg SRAE_ONE
VMECMD9 .7 [} TC n EN CMD DONE 1)
AND2 IN_VME _SHFTEN CLR Shlft done SoLK CE g“ su
EN_PROG ECLRSERAL T - EN_VMERDAT mSCK A e 50
EN_PROG g 39_hit QI3:0]
VMECMD12 OR3 LLRD FIFO-1 END_CMD cE
AND2 —_—
N proc M2 en_cmd_done == (Ird_fifo-1 + dtackldonel_:) NOR2 FDCE m SCLK [~y SCIK2 |
EN_PROG_§g 34-bjit 1 _MODE6 NV CLR FDC
VMECMD13 | SLDONE ——— SLD_DONE © AUTO_SLD AUTO_SLD ]
LAST_SLD SLDONE i Q {>O ENDED_CMD ENDED_CMD-+1,
AND2 SLD_CMD3 D Q DDU_SRDY ME LoADY 0 Q1
EN_PROG N PROG bi m END_CMD | OR2 .W cE .—V\
| EN PROC g - OR2 VMELOAD DO _SLD
VMECMD15 16 It .SCLK o T B—pc CLR | | ] = SCLK c
ANDZ CLR SLD | AUTO_SLD LR
mSOFT_RST mSOFT RST) ors mCP DONE
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A

B

C

AND2B1 EN_PROG EN_PROG
CMD_DONE L . L S
DO_SLRDAT o VVECHDS \ _EN_PROG OPlgy g VMECMDI3 '\ _EN_PROG_OPSgy W OBUE4 W[SO] OPAD4
XFER DATA @XFER DATA . > . o130]
WMECNDL VME SDEV4 AND3B1 AND3B1 —_— —_— -
VMECMD4 .ﬁ 0 ROAT mEN.PROG mEN_PROG T LD[3:0] OBUF4 SEN[3:0] OPAD4
VMECMDS DO VMERDAT » VMECMD12 \ EN_PROG OP4. ™ VMECMD15 \ EN_PROG OP7- > 0[3:0]
vuECD? WIOME ome WXFER DATA WXFER DATA . .
wpeupe OF¢ WPOSERAI0 EN_ RDSTAT ANDSEL ~SEN4 = 1 unless Loading offsets into OutFIFO
Ve SpEva ANDED XFER_DATA EN RDSTAT OP ---> Set HI during MRST to select Serial loading
VMECMD12 FD4RE _ . .
S PR OMD Enable Flash Mem. access: . AnD25L ---> LD = Low disrupts normal REN operation
.LTOVME a DO_PROGRAM Do Qo0 EN_PROG 32_b|t OpCOde T o NI A
VMECHDLS DO_SLRDAT, YHECHD BN DO_RDAT EN_RDAT 64-bit ODCOde RDAT 0P ¢ RD32TO_VME ™ LD4 . ~"SEN4 OPAD ‘
ORa 0 VME_SDEV4 b1 Qt -bit OpCod LLRD_FIFO-1 RD16TO_VME L-GBUF
AND4B2 L S DO_RDSTAT |, o2 |_EN_RDSTAT pLoae LD5 . “"SEN5
VMECMDO EN_VMERD OR2 [ ] | e OPAD ‘
.ﬁwg m DO_VMERDAT | . o3 |_EN_VMERDAT mEOATOPS [~ RD3TO VME | NOR2 D6 OBUE"“VMEZ
| LD EN _CODE OR2 BUF | | ’\‘\m 5 OPAD ‘
:TCSSO E D e 1 L-GeUF
IPAD4PD IBUF4 e me'0 DONEb “ s
SO[3:0 SDO[3:0 AND281 VRST OP_DONE — 7
P e 2 L ig— ‘ o ronr S = 1 during MRST to select FWFT mode on OutFIFO
- i
o EN_RDAT m-SL0-cuos RDAT OPS EN ROAT OPqg =" Set HI whenever not shifting to be sure
‘ IPAD1IPD M_SO {>wmsnM SDO. L SLD_CMDO RDAT_OP1 \ EN_RDAT OPJ. VMECMDSA .XFER DATA O .ﬁ
IBUF VMECMD1 YFER DATA VME_SDEV: AND3BL ] ﬁ SOFT RST
CNTINI[7:0] ME_SDEVE AND3B1 sops mEN_RDAT .TDs —_ "No SEN S SDI"F_ ** Sl
SOP3 SLD_CMD1
Do RdStat, 3BIT7 CNTINI[2:0] LD cMD2 mENRDAT = IMECMDT RDAT_OP7 EN_RDAT OP7g .m M SDO L-Gaur orRp
DO PROGRAI = RDAT_OP4 ) EN_RDAT_OP4g mXFER DATA ~— | o5 ||
b0 RDAT CNTINI3 VMECHDS .xFER DATA O MESDEVS AND3BL .? oRe
YME_SDEVA AND3B1  gEN RDAT SoPs mEN_ROAT B
DO, PROGRARZ CNTINI4 SoPs . SLD_CMDO TIDS . SLD_CMD3 m AN
DO _RDAT @FER DATA @FER DATA DO—.
DO RDAT _ ORZ_ CNTINIS . CMD_DON CMD_DON
= Lo Serial Command Adr Counter for Flash SRAM B="2-22850 e DN Read Flash Status on VME
g CNTINI6 LED .EN RDAT NAND4B1 .EN RDAT NAND4B1
g: CNTINI7 cC8c SADR[7:0] S cvoz LD3210 mSocvbl LD6 Program FlaSh on VM E
ool XFER_DATA XFER_DATA DO—.
€S g ' RCMD_DONE RCMD_DONE | Read Flash data on:
& || -—CNTDOWN_|;p NAND4B1 LDO g nanoast VME Access (read KillFiber, FIFO offsets, Board ID)
mrcsso M_CsS L B DI g -- Option to also force load to destination (refresh)
mrcsst DO OPCODE e ceo BUF (D2 DDU_Ctrl Serial Ready (after Hard/SoftRST)
mEND_OPCODE m SCLK D O SCLK | . 1c |__END_OPCODE FDC 1 BUF D3 to load FIFO offsets after MRST
N CLR CMD_DON u
- AND3BL m_VRST DO_DATA o| XFER DATA g SR4RE AU . .
e FDC 1 A Disable Flash M_SCLK unless activel
B RD_FIFO-1 LRD_FIFO-1 SCLK CSH_MET -
RD_2 o Q SOP4B28 B0 ¢ Q1 u
.‘m FDCE 1 VRST ce 2 |CSH MET+1 rco
w2 _ [ RS — " rmﬁ
NAND4 .ﬂc C R S e QB — M_SDI ~ “"M=SI
ENDED_CMD b Q [LLRD FIFO-1 g R = o P opap |
L I— gRST  — 7 CB2CE mOPDONE 7] M2_1E OBUF cosz
VME_ADR_CHANGED CLR DTAGK iiK SCLK CE S DO = JE— FasT 2 |
SET_MCS n'R5% ¢ ow @ :i:j ~_M RDY ~ VME DAY_D1 == MSCLK{%VO .ENST:SLC;KT i M _SCLK I %-&344
EOP DONE ressTE Q oF u FDCE_1 _xrer DATAO éﬁ”:“?’
FDP B —>=———CcE CEO — SOP3B2B ; -
oo Mocran scik | | 7ess 1c TCSSTC g rCsst o Q| CSSMET e SRAM clocks in on SCLK, clocks out on ~SCLK
DO_RDAT MEM_ACCESS o RE o M_CS css RsT CLR INV SCLK CE = M_CS !\M::;M“CS OPAD ‘
DO_RDSTAT VME SLD | o ;SOFT RST > B—Crc (5 g | M WP QBUEWMHWP v ‘
VME_SEN LS e — | e
e oo NOR3 » SCLK c OR2 .OP DONE .SOFT RST M RST {>0l3WL:iuMn RST o ‘
INV OBUF
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A B C D

VME_SDEV[15:12] E VMELOAD 5 o LYME_LoADgY
LD EN_CODE

ora_sus I CE

.SCLK c

. mOPDONE ]
8-bit Opcode: Read Flash SRAM Status e Sz FDARE WiELD bV

VME_SDEV13 DO Q0 VME_LD_DEVO
ROM16X1 g EN_RDSTAT OP e

VME_SDEV14 VME_LD_DEV1

D1 Q1
@ SADRO | o M_RDSTAT_OP {\/L M_SDI - VME SDEV1S |, o2 | YME LD DEV?
SADR1 @INIT="00D7" . BUFE . VME_SDEV12 VME LD DEV3
®orz | Lowest 8-bits only, MSb first b en cone |- @
= '
SADR3 | VME, No Serial Dev = sclk Lo
| B—c
R
.OF' DON
32-bit Opcodes: Program Flash SRAM Pages 1,4,5,7
ROM32X1 m EN_PROG OP1 £ ROM32X1 g EN_PROG_OPS €
 SADRO| . m PrROG oP1 -l M_SDI g  SADRO |, . m_PrROG OP5 [ M_SDI g
SADR1 @INIT="82000200" BUFE SADR1 @INIT="82000A00" BUFE
® ore | Send Opcode MSp first, Read Data LSb first = or | FD16CE
B @INIT= azoouzoo VME, No Serial D B A @INIT="82000A00" VME_DEV[15:0] |p(15.0) VME_SDEV[15:0]
SADR3 SADR3 .
mSADRS |, page 7): Board ID [16 bit data @ SADRS |, Qus0]
m SADR4_|,, A (page 5): OutFIFO offsets [34 bit data m SADR4 |, WE IR EN ) ce VME_SDEV[15:12]
8 page 4): InFIFO offsets [32 bit data] mSCLK Lo
2 (page 1): Killed DMB fibers [16 bit data] CLR
ROM32X1 m EN_PROG OP4 € ROM32X1 mEN_PROG OP7 £ mOP DONE 7
g SADRO | o M_PROG_OP4 {\/L M SDI g SADRO | o M_PROG_OP7 & M_SDI - oMb FD10CE R
SADR1 @INIT="82000800" BUFE SADR1 @INIT="82000E00" BUFE D[9:0] Q0]
®aorz | Send Opcode MSb flrst Read Data LSb first %, o™ VME SADR_EN
B A @INIT="82000800" No Serial Dev B A @INIT="82000E00" SCLK CcE
m SADR3_ |, m SADR3 | . e
HSADR“ A4 .7SADR4 A4 .OP DONE

VMECMDI[15:0]

64-bit Opcodes: Readout Flash SRAM Pages 1,4,5,7 Note 4-bit VME command (VMEadr{5:2])

ROM64X1 i EN_RDAT OP1 £ mENRDAT g OM64X1 [ EN_RDAT_OPS € [ SCOMMANDO | o Do [YMECMDO
@ SADRO | o M_RDAT_OP1 y\L M SDI @ SADRO | o M_RDAT_OP5 y\L M_SDI - FDC | SCOMMANDL | D1 [YMECMDL
SADR1 BUFE SADR1 BUFE .VMECMD EN D Q VMECMD EN+1. . SCOMMAND2 A2 D2 VMECMD2
= At Send Opcode MShb flrSt Read Data LSb first = Al SCOMMAND3 VMECMD3
SADR2 SADR2 | e VX1 D3
B INIT="D200020000000000" Auto Aft MRST B INIT="D2000A0000000000" SCLK
@ SADR3 | E (page 7): Board ID [16 bit data] m SADR3 | . e s | MECHD
m SADR4_ |, A (page 5): OutFIFO offsets [34 bit data] g SADR4 |,, e SEN [, WESER D5 [—/MECHDS
@ SADRS | 8 (page 4): InFIFO offsets [32 bit data] g SADRS | ¢ N D |—MECHDE
2 (page 1): Killed DMB fibers [16 bit data] r |YMECHET
VMECMD8
ROM64X1 mEN_RDAT OP4 € ROM64X1 g EN_RDAT OP7 e > VMECMDY
D9
m SADRO | o M _RDAT oP4 [ M SDI o m SADRO | o M RDAT oP7 M _SDI - s | WECUDI0
SADR1 |, BUFE SADRL |, BUFE VMECMD11
W CADR? Send Opcode MSb first, Read Data LSb first ™ o> o1
B INIT="D200080000000000" Auto, After MRST [ A Y] INIT="D2000E0000000000" b1z | VMECMD12
m SADR3_| . m SADR3_| . 1o L WhECUDI3
@ SADR4 |, @ SADR4 | p14 |_VMECDIA
mSADRS | ¢ mSADRS | o mAUTO SLDD () VMECUD EN | ¢ b15 | YMECMDIS
INV
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A T B c D
. BUFE4
P I I R R LED_PARO ¢
arallel regisiter reaaou w1l (EDO,
PCMDO . VME_PENO LPO1 .
VME_DEV8 D4—16E - VME DEVO LP02 LED2 -
.VME | ) VME_PAROUTS-0 mopEo | o po| LED_PARO o mUMEDEVL | LPO3 LED3
mLTOVME BUFE16 a o1 [ LED_PARL g LED'PARD ¢
LED_PAR2 = TERA
AND4 E A2 D2 ——————=—1 - ME DEV2 LPO4 LED4
w MODE([7:0] A3 03[ LED_PARS g VME_DEV3 LPoS LED5
mPevL LED_PAR4 = u
o4 —————l JVME DEV4 LP06 LEDG6 n
VME_DEV8 LED_PAR5
= VME_PAROUT8-1 D5 ——"———>— VME DEV8 LPO7 LED7
mYMEPEN | bs | _LED_PAR6 o = o u
mLTOVME BUFE16 o7 LED PAR7 o BUFE4
AND4 E sl mED_PARL ¢
IN_VMEDAT[31:16] OUTDATA[15:0] VME PEN LEDO
mECMD2 E D9 — ] ]
. VME_PENO LEDl .
VME_DEVS8 D10 1— LED2
L a— VME_PAROUTS-2 ol g LTOvME =
IVMZ EEN BUFE1L6 o1 | -PCMD_WR S LED3 -
.LT VME  —
AND4 E D13 — = LED' PAR1 E
IN_VMEDAT[15:0] E OUTDATA[15:0] MODE4 ora - \_VME_PDAT LP14 LED4 -
MODES LEDPAR | o p1s mYME_PAROUTS-0 INY LP15 LED5 -
MODE? mUME_PAROUTEL [ 1pis LED6 -
AND3B1 mUME_PAROUTE2 [ ey LED7 -
INV
BUFE4
m LED_PARZ ¢
- VME PEN LEDO
[ UME DEVS LED1 -
. VME _P_DATEN LEDZ .
mOAK | LED3
INV
Parallel VME_ADR: slot[23-19]typ[18-16]deV[15-12]free[11-10]cmd[9-2]res[1-0] wl AR
IN_VME_PDAT
PCMDI[15:0] Dev<8: Read Only, no CMD req'd. Dev>=8 needs CMD, CMD>=128 is Write :VME PAROUT8-0 LED5
mYME_PAROUTE-1 LED6
commanoo_| oo @ VME_PAROUTS-2 LED7 -
. COMMAND1 AL D1
. COMMAND2 A2 D2
. COMMAND3 A3 D3 FDC FDC
b4 e pEND IVM\ZEPPF;:I) VME_PEN 5 Q[ VME P DATEN E
> i ¢ AND2 %“ :‘ g—.m
D6 _ SCLK BUFE
o mScLK | DS0 e e
CLR
o8 VMEP RST m DSL VMEP_RST I
D9 —— o VRST
D10 — OR3
11— .COMMAND7 FDC
b1z — .MDM o o/ PCMD_WR g
W =
L 20 SCLK
VME_PENO o AND4B2 ¢
B D15 — CLR
g/MEP_RST
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A [ B [ [o I D
UME SEN SHIFT_DONE FDS_l UME SEN SHIFT_DONE FDS_l RDO AND2B1 SIN FO MUX‘SeIeCt SIN tO VME FDC
. == S S=A B S5 S ==5 RDSTATTOVME | RDSTAT TOVME g
mYME_SDEVO )O RD_O D 1) RDO u YME SDEV2 )O RD_2 D Q 4.RD2 ———  AND2BI ¢
mLTOVME mLTOVME RD1 SCLK
.7 (o}
NAND3 = SCLK Obe ME ADR CHANGED NAND3 = SCLK Obe pr - sSoP3 CLR
gENDED_CMD), ™\ SHIFT_DONE RD2 SIN F2 OR4 mCLR DTACK™ 7
SDO2
.VRST A/ VME_SEN
—_ ANDZBT LLRD_FIFO-1 =
srirt_ pone FDS_1 OR3 FDS 1 RD3 RD_TO_VME
mYME_SEN L — mYME_SEN 1 EN_VMERDAT RDWORD_TOVM
s s OUT VME_WCO
.\:rzvs;zw DO RD_1 o o RD1 - .\Crcs)vs;;vs DO RD_3 R o RD3 - o .‘RDMTO e
m-OME mOWME .
NAND3 = SCLK Obe NAND3 ™ SCLK e RO34TO VME .MDA
mRD_TO_VME RDWORD_TOVMEgy
SR4CE
o SRACE3 mCLR DTACK{>O CLR DTACK | | o | DTACK 1 AND3
&I/ INV DTACK 2
FDC CLR_DTACK & s OUT_VME_WC[3:0] ENDED_CMD a———1 SOP4 WESEN
L OUTVME_WCEN Qi3:0] OUT_SHFT_DON DTACK_3 OUT VME_WC2 RD_TO_VME '\ ROWORD_TOVMig
CLR DTACK CLR_DTACK+ LTOVME CE 21 OUT VME wCi n H
L Q CE .SCLK c 0l — RD2_RDY EN_VME2
VME_ADR_cHANGEESDZBL SCLK AND2 CLR RD32TO_VME
B——)c RD16TO VM FDRE AND3
.SCLK c WCLR VME RD AND2
CLR CLR VME RD mCLR_DTACK OUT_VME_DATENE
.CLF\‘ VME_RD . .00l o Q I
. 4 DTACK
**Check CLR_RD and LLRD_FIFO—1 ter{iys &
B—)c
R
or2 mCLR_DTAC
OUT VME WC2 RD? DONE FDC 1
RD32TO_VME
TACK 1 mOUT VME wea CLR RD-1 o oLCLRRD g
ED16 LED sEr6  BUFE16 :@ISM‘L/ e
E OR3
VME_6SER[15:0 D_6SER[15:0] LAO_[15:0] AND2 B==CcC ar
VRST
m YME_SEN VME_6SERO SR16LCE BUFE1
- YME DATA CE BUF VME 6SER1 RDWORD TOVME2E u 6
N VME_DATEN BUF VME_6SER2 OUTDATA[15:0]
e ARRERS M_SDO
- VEM_ACCESS BUF VME_6SER3 LLRD FIFO1 OUT VME SHETE
M_CS % VME 6SER4 ::Z>MOP3 BUFES
XFER_DATA RDSTAT TOVME _E
m DO_DATA BUF \ME 6SERS o LIS — Q_TOVME[40:47] OUTDATA[7:0]
@ XFER DATA <EBUF viME 6SERG mCMD_DONE ~ BUFES
g EN_MSCLK BUF \ME_6SER7 mENDED_CMD ~ SBITO MEDSTALTOWME &
BUF VME GSERS AND4B2 OUT_CONST[7:0] > OUTDATA[15:8]
. RDAT OP 1 X O
- RDAT OP 4 BUF VME_6SER9 SR16LCE BUFE16
BUF
mRDAT OP 5 VME 65ER10 mo_ToWES? U RDWORD_TOVMELE
- RDAT OP 7 BUF VME_6SER11 Q_TOVME[31:16} OUTDATA[15:0]
BUF Q15:0]
@ DO SLD VME 6SER12 OUT VME SHETEN
@RTACK WCMD BUF VME 6SER13
END_CMD BUF VME 6SER14
CMD_DONE [<BYF vME 6SER15
| SR16LCE
BUF BUFE16
WQ_TOVMELS su RDWORD_TOVMEOE
Q_TOVME[15:0] OUTDATA[15:0]
Q15:0]
.OUT VME_SHFTEN|
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\
LeD_MoDE10BUFE16
E
LAO [15:0]

LED_MODE6 BUFE4
LED_VMEACC ?UFE]'G M

e —— RREbn R | VME_DEV[15:0]];:5¢ D_VMEDEV[15:0] LAO [15:0]  oRz.yue apr crancen LEDO -
Ql15:0] VME_SEN LED1

| e |

W VU PN LED2 o

.CLKBO Se

LED_MODE2 DO_SLD j LED3 -
FD16 LED MODE10§UFEL];§1 - W. FD16 Lep vMeacc BUFE16 = o
. N - E LED_VMETYPE E
DDU_WARN[15:0] - D_DDU_WARN[15:0] _[15:0] = VMECMD[15:0] ’—‘D[mm D_VMECMD[15:O]$ LAL [15:0] i [ [EDa
Q[i5:.0]
LED5 -

. TOVME
CLIE0 Pe CLK80 VME_DATA CE LED6
B0 WMEDATACE ——
Lep_Mope11BUFE16 LED7
DU SYNCLS0] FD16 = SYNC[lS:O]E LAO_ [15:0] FD16 LED_ISERIAL IEUFE16 ' [ LVME DATA CE 5 LD67BUFE4 =
= S = VME_SER[15:0] D_ISER[15:0] LAO_[15:0] .

LED SER3
SYNC RST LS30 1 LEDO.

|
e mCLke0 m SOFT_RST 'N Ls31 ‘ LED1
LED_moDE11BUFE16 PWR-ON-RST
FD16 E LAL [15:0 FD16 LEDSER BUFE16 .ﬁ
. - : E
RS oo MRy SER_CTRL[15:0] D SER[15:0] LAL [15:0] =
m YME_SEN VME_SER0 LD[3:0] BUF4 ¢ e Looken
mCLkeo Lo [ YME_DATA CE BUF VME_SER1 [T S S
in_vme pATEN [SBYUF VME SER2 = W e g LOCKED2 |
- MEM_ACCESS [<BYF VME SER3 LD4 SER CTRLA VME_DLL_ERR
et mVME_DLL_ERR
u LD5 8UF SER_CTRLS

LED_SERO
LED_SER2
LED_SER4

ol SLD_CMD[3:0] _
SADR[5:0] _
e M_CS VME_SER4

m DO_DATA BUF VME_SERS
[ XFER DATA BUF VME_SER6

= LD6 8UF SER_CTRL6

= SDI 8UF SER_CTRL7
BUF

LED_ISERIAL, BUFE4
JmLED_SER4 E

w2-DOpF EN_MSCLK BUF VME_SER? BRan LED SPRS DO_PROGRAM LEDO
" o RD[3:0] BUF4 SER_CTRL[11:8] OR4 =
m-EN_PROG 0P VME_SER8 LED_SER1 DO _RDAT

» LED_SERS3 \ \__LED OSERIAh DO _RDSTAT

m EN_PROG OP4 BUF VME_SER9
m EN_PROG OP5 BUF VME_SER10
m ENPROG OPT7 BUF VME SER11

IN_SDO SER_CTRL12
M_SDO BUF SER CTRL13

m LED_SER? J BUFE4 m LRD_FIFO-1
LED_SERO E

INV/
.LED SER4 E

END_OPCODE [<BYF SER CTRL14 PROG PG1 =i
BUF L T EN_PROG LED4
N VME_SHETEN VME_SER12 g M_SDI BUF SER CTRLIS mPROS PG4 ] >C LS4d LEDS u
UL VME_SHETEN BUF vME_SER13 BUF PROG PG5 m EN_RDAT LS45 u
D4_16E END_CMD BUF VME_SER14 = m EN_RDSTAT AT LED6 -
PROG_PG7 (WY, SDI & LED7
MOBEO | ao oo | LED_SERO g mCMD_DONE [BUF vvE seris FD16 Lep_oseriABUFE16 u NV ‘ = Lsa n
LED SER1 BUF E . LED_SERO E NV
AL D1 LED SERZ E4 VME_OSER[15:0] D_OSERJ[15:0] LAO_[15.0] EN MSCL:—y\l\
A2 p2 ———=="¢ @ OUT_VME_WCI3: VME_OSER[3:0]
MODE[7:0] a3 ps | LED_SER3 o mEN_PROG|
o4 LED_SER4 - = M CS .%
ps [ LED_SERS o . CSS_MET BUF  vmE ]
* "\ oo serr i v ® e BUFE4 BUFE4 e son BUFE4
LED SER7 GUF VME_ADR_CHANGED
b7 .OUTVME WCEN VME .LED SER1 E .LED SER7 E
o8 — our mDTACK LEDO Ls70 LEDO
EN_RDAT OP1
D9 — | N ROAT OP oF VME mEN_MSCLK LED1 Ls71 LED1 DO_OPCOD
VME
D10 — L CMD_DONE LED2 END_CMD Ls72 LED2 PROG PG4
EN_RDAT_OP5 BUF  vme L E un
D11 |[— | ] I — o mXFER DATA S LED3 m mlRD_FIFO1 LS7BB LED3 m<FER_DATA
D12 —— VME INV \
n BUF .LE E .LED SER7. E LED_SER2 E
D13 — =i TENA
MODE4 L IRDWORD TOVMEQ YME .DTACK 1 LS14 LED4 DTACK_1 LS74 LED4 VME_SDEV4 mLTOWE |
D14 RDWORD_TOVMEL<BUF  vme NV LED5 NV LED5
LEDSER . . VME_SEN LS15 . .EN VMERD LS75 . .EN PROG . . VME_SEN
E D15 @ROWORD_TOVMEZ :z; VME moo_RoAT BT gy LED6 = mCRRD WL 1o LED6 W mPVVE SHET mCLRRD
D382 m-LLRD_FIFO-1 VME mCLR DTACK WL 1s17 LED7 = m SCLK WL 1snr LED7 m mSCK mCLR DTACKLY
BUF INV INV INV INV
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DIAGOUT[150]
cGAO DIAGOUTO
DDU Broadcast Address = 28 = 0x1C = 11100b - o
mCeAL DIAGOUTL
AM[5ZO] IED1 AMS[5ZO] mccr2 BUF DIAGOUT2
mccas BUF DIAGOUT3
mccas BUF DIAGOUT4
CAEG Invert Geographical Address
GAB.0] BUF
&6 como meeAR DIAGOUTS
BUF
= ‘ pervisory access, or leged pi access \VALIDGA DIAGOUT6
GAL CGAL G ical Address Parity check " - u BUF
e co2 L AMSO mECARD SEL DIAGOUT?
VALIDGA BUF
A3 CGA3 D—. AMS1 avis3 - ADRS19 DIAGOUT8
o coAa r XOR2 L ADRS20 BUF DIAGOUT9
S VALIDAM gy L SOF
GAS CGAP ‘ AMSS .M
B BUF
YORG ADRS22
LWORD L
W-EYORD 1 < Check for 16bit data transfer mode ADRS23 BUF
ANDS L
BUF
SYSOK
= BUF
VALIDAM
L
Q[30] - EOARDENS BUF
BUF DIAGLOUT[15:
2SO DIAG10UTO
B BUF
AMS1 DIAG10UT1
= BUF
| Ays2 DIAG10UT2
BUF
AMS3 DIAG10UT3
==
A BUF  piaciouts
. BUF
Board Se|ECtI0n - VALIDGA WRITE - S EDC |AVSS > DIAG10UT5
CGA4 {>O H - VALIDAM DIAGLOUT6
L NV
ADRS23 CGA3 {>O RLEDL | p Q| LEDL - LWORD BUF DIAG10UT?
L BROADCAST ENB NV SOF
CGA4 meeA2 | ADRS12 DIAG10UTS
XOR2 GAL WASTCLK e - ADRS13 BUF DIAG10UT9
ADRS22 L SYSOK CLR SoF
: ) GAO L ADRS14 DIAG1OUT10
CGA3 L VALIDAM FDC RST FDC L SoF
L [ ADRS15 DIAG10UT11
XOR2 VALIDGA BOARDENB ) ® ASYNSTRB 8BNS STROBE RLED2 LED2
ADRS21 SLOT ENB MAXDELAY=2NS b Q ["USELOWSKEWLINES 1 o Q u - /DRS16 BUF DIAG10UT12
BOARD_SEL DS0 SOF
CGA2 XOR2 L g - ADRS1? DIAG10UT13
DS1 FASTCLK c FASTCLK |\ SOF
XOR2 L O L CIR L CIR [ ADRS18 DIAG1OUT14
ADRS20 ANDS5B2 SOF
: ) COMMANDI9:0] > () ASYNSTRB RST [ ADRSHIGH DIAGIOUT15
COAL NORS [PRLLS COMMANDY NV MAXDELAY=2NS BUF DIAG20UT[15:
Yo SOF | ADRS2 DIAG20UTO
ADRS19 [ £0RS10 COMMANDS LED[2:0] SOF
SUF FDC LEDO g ADRS3 DIAG20UT1
6RO A0RS? COMMAND7 AT SOF
BUF SYSOK RLEDO LEDO gy LEDL | LRl — DIAG20UT2
XOR2 I% COMMANDE SYSFAIL D Q LED2 BUF
SOF NV [ ADRSS DIAG20UT3
WADRST COMMANDS AND2 ADRS6 BUF  piaczouts
BUF FASTCLK B
ADRS6 COMMAND4 B—=——")c BUF
ADR[231] L SOF CLR W ADRS? DIAG20UTS5
ADRS[23:2 ADRS5 COMMAND3 RST SUF
[ . ] L SoF ADRSS DIAG20UT6
A0RS! COMMAND2 L SOF
ADR([23:20] ADRS([23:20] SoF ADRS9 DIAG20UT?
ADRS3 COMMAND1 v L SOF
L SOF ADRS10 DIAG20UT8
ADRS2 COMMANDO L
=== BUF
ADRS11 DIAG20UT9
50 FD FD FD moomsi |
Iy — SYSOK BUF  piacroutio
SLCLK2 SLOWCLK2 L
D Q D Q D Q l BUF
" ED NS SUFG mTOVME DIAG20UT11
ADR[19:2] ADRS[19:2] DSO BUF DIAG20UT12
7o) b 0 c MIDCLK c FASTCLK |\ = SOF
L L DS1 DIAG20UT13
FD »
s As [ ASYNSTRB BUF DIAG20UT14
NV b Q ¢ - STROBE BUF  piaczoutis
BUF
- MIDCLK c
frTLE BY [PARENT PAGE [PROJECT
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ADRS18 - . .
S Slot Selection: ADR[23:19] ADRJ[1:0]=Not Used | | VME-serial Device code:
NV . . 00 || Read Input FIFO 0 (32-bit data, no Command req'd)
ADRS16 Device: ADR[15 12] sets device ID 01 || Read Input FIFO 1 (32-bit data, no Command req'd)
OR3 02 || Read Input FIFO 2 (32-bit data, no Command req'd)
. . - - 03 || Read Input FIFO 3 (32-bit data, no Command req'd)
Type ADR[18 16] Oggb[lflog] \lf!'.vl E ;]TAG 04 || Flash SRAM (RdStat or Program Page), NEEDS COMMAND
:8]=hit coun ) i o
_ : . i COMMANDI9:0 ---> command required with device 4:
VN(!E”‘]TAG Device code: Path IR bit Iength [ ] AD [7:2]=JTAG command 0x 00: Read Status Register [8-bit data]
; 09: P 1 (Kill Ch.) [16 bit dat:
OL || Output FIFO _ *+FIX** 4 slot[23-19]typ[18-16]dev[15-12]bitcnt[11-8]cmd[7-2]res[1-0] o P e (DR oo (33 s datcl
02 || VME_Ctrl PROM (all PROMs=XC18V04) 8 . oD P 5 (GBE offsets) [34 bit dat
03 || DDU_Ctrl PROMs 1 & 0 8+8 ADR [182 16]: 100b for VME-Serial OF: p{é’gliﬂ EZSS 7 ((BoardOIDS)e[fgi [nn dflﬁa]a o
04 || InCtrl PROMs 1 & 0 8+8 ADRI11:6]=Not Used )
05 || DDU_Ctrl FPGA (V2P7) 10 COMMAND[9:0] [11:6]=Not Use 0C || Load GBE Output FIFO (SEN=LD, set HI during MRST)--N/A
06 || InCtrl FPGA 0 (V2P20) 14 ’ ADR([5:2]=serial command (req'd for dev 4 only) gg |III toag ggg_grll Eggﬁ\\ ((g'” DdN:g)FI’t\J‘% Ch.)-N/A
07 || InCtrl FPGA 1 (V2P20) 14 _ _ _ ~ _ ~ oa - oard 1D)--
08 || Input FIFOs 0-3 4+a+a+a SlOt[_23 19]typ[18-16]dev[15 12]free[11_ 6]Cmd[5 2]re_s[1 0 OF || Load all 4 DDR InFIFOs
Dev>=8: Write Only. Dev=4 needs CMD, CMD>=9 is Write. Otherwise Read
. — VMEDEV[15:0
OF || Emergency PROM Programming viaVME 8 ADR[18:16]=011b for VME-Parallel 22
Dev<8: Read Only, no CMD req'd. Dev>=8 needs CMD, CMD>=128 is Write D4 _16E
D4_16E DEVICE[9:0] slot[23-19]typ[18-16]dev[15-12]free[11-10]cmd[9-2]res[1-0 mooEs | oo _wEDEVO
. ADRS12 A0 Do DEVICEO COMP22 . ADRS13 AL D1 VMEDEV1
. ADRS13 AL D1 DEVICE1 ’ . ADRS14 A2 D2 VMEDEV2
g ADRS14 a2 b2 DEVICE2 AENIEE A21:0] FDCE JADRS1S a3 b3 |_VMEDEVS
.M A3 D3 DEVICES FDZZCE EQ SAME_ADR > O VME_SADR_CHANGE D Q VME_SADR CHANGEE D4 VMEDEV4
D4 DEVICE4 b6 - J—— SAORI3 INV mLOR EN| s |__YMEDEVS
D5 DEVICES s MIDCLK c D6 VMEDEV6
06 DEVICES Nora WECARD ACC SADR EN CLR FDCE o7 |_VMEDEV?
o7 DEVICE7 .VME SEN-2 . MIDCLK c o 555 . RST \ . VMEDEVS
o8 DEVICES AND3 st o5t DTACK_RCVD POST-OP . TOVME D Q LTOVME . o VMEDEV9
b DEVICE9 oR2 CMD_DONE WYMELS VALID ¢ D10 |_YMEDEV10
D10 — WEYSOK AND2 WMIDCLK b D11 | VMEDEV11
CLR
D11 |— .VAL\DAM BOARD_ACC VME SEN RST D12 VMEDEV12
o1z | ECARDENE RST b13 | _YMEDEV13
13 |— ADRS18 _ AND3 OR2 mUVE ENgg b14 | _YMEDEV14
L FDCE 9 VMEDEV15
D14 Qo E D15
ADRSHIGH _{ D15 |— o o [ VME SEN - vee FDCE
o . AND3B2
VME-Parallel Device code (all 16-bit data): WYVESVALD ce FDC e SOATA G
) | LYME_SDATA Clgg
0: R; BUSY (i.e. NotREADY) 15=DDU, 14-0=DMB[14:0] e WECARD ACC | R R Q
1: R; Warning/NearFULL \UME SEN ReT WSAVE ADR 3‘ o Q CE
2: R; Lost Sync, need SyncReset WMESENRST ] ME SADR CHANG - MIDCLK
3: R; Error, need HardReset WS PR CRANGED) ML CLR
. AND4B1 CLR .CLR LVME_DATA CE
Boundary Scan | PROM FPGA CLR WE DATA cE L
IR Codes XC1,8V04 V|rte>_(2Pr0 8: R/W; VMEser Input Shift Registers (shifting is a separate VMEser command) :%\T\ CLR LVME DATA CEgy
8-bit IR 10-hit IR ---> command required with device 8: wsT
. 0x 00-02: Read Input Register 0-2 [16-bit data] OR4
Device Bypass 11111111 1111111111 80: Write Input Register 0 [16-bit data] OR3
User Code 11111101 1111001000
) ) FDC
ID Code 11111110 1111001001 14: R; bits 15-8 unused, 7-0=ModeSwitch[7:0] g ADRS16 g BOARD_ACC
15: R; DDU_Info/Status bits (VMErdy, FMM, Geog. Slot Adr) sonsir | e ez DM b o W‘
VME_SEN
. ADRS18 O e AAND2 MIDCLK . o2
) , , AND3B1 o MEN G L CLR
For bigger V2P's add 1's to the left LR LVME DATA G
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OUTDATA[15:0] i%'r—’\]\ ) INDATA[15:0]
OUTDATAO S DATAO ’\Wmnw INDATAO
DATA[15:0] PR L Geurr = L1B0F
OUTDATA1 _ DATAL ’\ _ INDATAL
T &oédﬁ? - Lo
OUTDATA2 _— DATA2 ’\ I INDATA2
. goébﬁ-’ n LAsor
“—,\l
OUTDATA3 S DATA3 ’\Uwﬂm INDATA3
L osURr = LAsor
q
OUTDATA4 _ DATA4 ’\ _ INDATA4
. &oédﬁ? - Lo
OUTDATAS _— DATAS ’\ _— INDATAS
. \Eoé“u’é’%’ E L1sor
q
OUTDATA6 DATA6 ’\ rrrr INDATA6
P P
q
OUTDATA7 _ DATA7 ’\ _ INDATA7
. &oédﬁiﬁ - Lo
OUTDATA8 ]\ S DATA8 ’\me INDATA8
; Losurr LBoF
lb—y\l
OUTDATA9 | [~ DATA9 ’\ rrrr INDATA9
. LosEr v Lisor
OUTDATA10 S DATA10 ’\ S INDATA10
N goé‘u’w u L ielF
DATA10
OUTDATA11 S DATA11 ’\MMM’ INDATA11
. L-Gsupr = L 1B0F
DATA11 .
OUTDATA12 S— DATA12 ’\Uwﬂm INDATA12
OBUFT L sor
DATA12
OUTDATA13 S DATA13 ’\Mwow INDATA13
OBUFT ¥ L B0F
DATA13
OUTDATA14 S DATA14 ’\MMM’ INDATA14
. L-osopr = L 1B0F
DATA14
OUTDATA15 S— DATA15 ’\W _— INDATA15
L-OBUFT L 180F
DATA15
&
FD FD FD
&
™~ SLOWCLK
FD ° ° ° ° ° ° MAXDELAY=INS BUFG u
D Q c . MIDCLK c . FASTCLK c
. MIDCLK c
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SR16LCE
BUFE16
.""307 sLl
o s SR16CLRE
:ENABLE 3 ) CE sLi
AND2BL .SLOWCLK c FDC INDATA[15:0] D'[.lg;o]
.RDTDOBK D Q RDTDOBK+1 D © RDTDOBK+2 E INDATAO
g it DTACK g QI15:0]
Sl L sore QI15:0]
.FASTCLK c .FASTCLK c LOAD . 0 TDI
CLR CLR L BUF
RST ] RST ] SHDATA
= = FDC LOADCE ce
DATASHFT ] FDC ENABLE SLOWCLK
LOAD 1 .7 Cc
AND4B2 :INSTSHFT ) > o Q LOAD-1 o o LoAD g AND2 CLR
BUSY RST
OR2
. STROBE c AND2B1 SLoweLK
LOAD CLR .7 C .
: RST ) > RST
OR2
DTACK_EN E
DATASHFT
FDCE FD FD FD : 2l L e g
INSTSHET ol L sore
oz b Q D Q D Q D Q AND4
mBUsY {>O BUSY cE
NV .SLOWCLK c .SLOWCLK c .SLOWCLK c .SLOWCLK c
RST CLR
; STROBE ;j :
OR2B1 CB4CLED DTACK for Load Instruction/Data Register command
FDCE COMMANDI[9:0] ]
COMMANDO D Q DHEADE- COMMANDS bo Qo FDCE FDC FDC
L COMMAND? o1 o
DATASHFT
STROBE L CE COMMANDS 02 @ DONEDATA 1 | 0 DONEDATA o 9 DONEDATA*1L | | DONEDATA2 o
: No Load?
BUSY c CLR COMMAND9 D3 Q3 .SHDATA CE o Lo
AND2B1 NOR4 ANDZEL .SLDWCLK c .SLOWCLK c .SLDWCLK c
RST g | CLR CLR CLR
ONEDHEAD o up LOAD LOAD LOAD
FDCE mioo ] mioo ] mioo ]
OR2 SHDATA LOAD L
mcoMMANDO | o IHEADENgY : bl ) ce ceo —
INSTSHFT iLOWCLK
STROBE L CE RST AND2 ¢ CLR T
:BUSY ; ) € R RONEDATA+L \ N\
AND2B1 RONEDATA #/
RST
OR3
ONEIHEAD
OR2 FDCE .
.COMMANDl D Q TAILEN .
INSTSHFT
:DATASHFT > CE
LOAD ENABLE
OR2 R RESETJITAG b Q SOF
BUSY
ONETAIL meLoweLk c
OR2 OR2 CLR
RST
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FDPE FDPE
FDCE FDCE | FDCE g SHIHEAD E
PRE PRE y\L ™S
SHIHEAD —° Q b Q ° Q ° Q ° ° L Bure u
:@D—.— CE CE CE CE CE
AND2 .SLOWCL N CLR ¢ CLR ¢ r° e CLR
- RST Té
® ® ®
-4 FDPE . .
FDCE 1 FDCE FDCE SHDHEAD __E
PRE ; ™S
D Q D Q D Q D Q L oore |
CE CE CE CE
—>c —>Pc —>c —>c
CLR CLR CLR
L7 L 7 L T

BUSY
CB4RE : HEADEN St
AND2
@ FD

Q1
DONEDHEAD
Q2 o Q SHDATA  E
03 DONEDATA 1 =
AND2 ™S -
g SHDHEAD ce ceo g-StoweLk c TAILEN L sore

J-SLOWCLK c el ey AND2
.%T\ R i DONEDATA+1 \ SHTAIL gy
ST ] WTALEN
’—'L/ AND3
OR3
CB4RE FDC FDC
9 | RESETITAG
o0l 5 }7 D Q D Q
- FD FDC
STROBE SLOWCLK
DONEIHEAD BE—"""—)c
Q2 — D Q
Q3 AND2
AND2
™ SHIHEAD cE CEO — .M c .FASTCLK c .FASTCLK c
J-SLOWCLK c el CLR
LOAD R .RST | .RST
mRsT ’—p\ ]
OR3
BUSY
EDC FDCE ™~ DVCENB ™

DHEADEN
LOAD BUSY
IHEADEN B0 Q .T b Q SHDHEAD
CE DHEADEN

DONEDATA+1

ANDAB3 . SLOWCLK c o SONETAIL . SLOWCLK c om AND2
BUSY

RST :RST—h RST BUSY |
DHEADEN
IHEADEN
OR3

DONEDATA+1

AND4B3

AND2B1
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C

CFEB JTAG command decode

CMDHIGH

DEVICE
COMMAND4
L
COMMANDS
AND3B2

DATASHFT

CMDHIGH
COMMAND2
|
COMMAND3
AND3B2

[t COMMAND2
[t CMDHIGH

COMMANDO
|

] COMMAND1
] COMMAND3 O

ANDSB1
] CMDHIGH
] COMMANDO
OLD_INSTSHFT
[t COMMAND1
[ COMMAND2
AND4

] CMDHIGH
COMMAND2
|

NEW_INSTSHFT

INSTSHFT ORji

[t COMMAND3

AND3

] COMMANDO

- COMMAND?
CMDHIGH
L

)

READTDO

[t COMMAND1 e
] COMMAND3 e,

AND5B2
[t COMMAND1

] COMMAND2

CMDHIGH RSTIJTAG
|

] COMMANDO O

] COMMAND3 O
AND5B2

OR2

COMMANDI9:0]

INSTSHFT

COMMANDO
COMMAND1
COMMAND2
COMMAND3
COMMAND4
COMMANDS
COMMAND6
COMMAND7

COMMANDS8

COMMAND9

CFEB JTAG commands:
00 || Shift data, no header, no tailer
01 || Shift data with header only
02 || Shift data with tailer only
03 || Shift data with header and tailer
04 [
05 || Read TDO register
06 || Reset JTAG State machine
07 || Shift Instruction register with header and tailer

0C || Shift IR, no header, no tailer

0D || Shift IR with header only

OE || Shift IR with tailer only

OF || Shift Instruction register with header and tailer

THE OHIO STATE UNIVERSITY [TE VME Interface-JTAG Converter Y PARENT PAGE PROJECT

. JR 2 D785B
PHYSICS DEPARTMENT ELECTRONICS LAB DDU VME Controller Logic SATE e AGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 2-7-2005_9:32 VME-JTAG .4 4D




drawn by
Copyright

cE
|

) L OR CE

Qus0)

su
| |

CLR
|

M2_1 FDCE
0o
"\\ o MD15 o 0 Q15
D15 o1
P S0 MQ15 CE
cLR
[
M2_1 FDCE
Do
o MD14 Q4
D14 b1 o Q
P s0 MQ14 cE
cLR
[ Qi
M2_1 FDCE
Do
o MD13 Q13
D13 b1 o Q
P s0 MQ13 cE
LR
| QX
M2_1 FDCE
Do
o MD12 Q12
D12 D1 o Q
¢ s0 MQ12 ce
cLr
T on
M2_1 FDCE
0o
o MD11 ou
D11 D1 0 Q
P so MQ11 CE
CLR
I on
M2_1 FDCE
0o
o MD10 Q10
D10 o1 ° Q
P S0 MQ10 CE
cLR
[ QK
M2_1 FDCE
0o
o MDo el
Do b1 ° Q
P s0 MQ9 cE
cLR
I Qo
M2_1 FDCE
Do
o MD8 Q8
D8 b1 ° Q
so MQ8 cE
LR
| Q8

c
|

D[15:0]

KS
(¢) 1993, Xilinx Inc.

M2_1 FDCE
o
o7 D1 "\‘ © Her o Q =
P so MQ7 CE
LR
I Q7
c
M2_1 FDCE
Do
o T'\\ o MD6 o ° 06
P so MQ6 CcE
LR
| Q6
M2_1 FDCE
Do
o T'\\ o MD5S o Q Q5
P so MQS5 CcE
LR
| 3
M2_1 FDCE
Do
o T'\\ o MD4 o ° Q4
« s0 MQ4 cE
LR
| Q4
B
M2_1 FDCE
0o
o T'\\ o MD3 o ° 03
« S0 MQ3 CcE
LR
| Q3
M2_1 FDCE
o
o2 T'\\ o MD2 o ° Q2
P so MQ2 CE
LR
I Q2
M2_1 FDCE
o
o1 o o MD1 o ° o1
P so MQL CE
LR
I Q1
M2_1 FDCE
Do N
5 o o MDO o ° )
so MQO CcE
LR
| Qo
EXILINX 5.6
Title: virtex Family SR16CLRE Macro, Right Shift
(comments 16-Bit Loadable Ser/Para-In, right shift

[Para-Out Shift Reg w/ Enable & Async CIr

IDate: 13th January 1993

r\/er 1, Modified from XILINX, SR16CLE

ISheet Size: C

‘Rev A

1 Page 5



drawn by KS Q[15:0]
Copyright (c) 1993, Xilinx Inc.
msu o Q
m—CE ® CE
c
CLR
o Qo
D Q
CE
[ ] c
CLR
'—1 Q1
D Q
@ CE
[ ] c
CLR
PS Q2
L D e—4
CE
[ ] c
CLR
PS B
D Q @
@ CE
[ ] c
CLR
PS Q2
D Q @
[ ] CE
[ ] c
CLR
PS QB
D Q @
@ CE
c
CLR
PS Q6
D Q
* - ¢ = E XILINX 4.6
c c
CLR CLR Title: virtex Family SR16LCE Macro
[ S T o T ow»
Comments:  Modified from XILINX Library SR16CE, shift right  16-bit Serial-In Parallel-Out
Shift Register w/ Enable and Async Clr
[t C Date: 11th May 2001 er: 1
m_C~R P Sheet Size: B Rev:

4 ‘ 3 ‘ 2 1 Page 6




drawn by KS
Copyright (c) 1993, Xilinx Inc.
Ql3:0]
PRE
= sLI o Q Q0
] CE @ CE
Cc
Q0
D Q QL
CE
C
CLR
'—1 Q1
D Q Q2
@ CE
C
CLR
. Q2
D Q Q3
CE
C
CLR
. Q3
Title:  VIRTEX Family SR4CE3 Macro (Set 1, Clear 3)
IComments: 4-bit Serial-In Parallel-Out J R G
Shift Register w/Enable, 1 Preset & 3 Async Clr
[t C Pate 13th October 2003 er: 1
[} CLR iSheet Size: B Rev: A
4




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

FDSE
m—su o s Q Q0
R CE
c
Q0
FDRE
D Q QL
CE
c
R
> Q1
FDRE
D Q Q2
CE
c
R
® Q2
FDRE
D Q Q3
CE
c
R
® B
Bc
m—CLR

Q[3:0]

& XILINX

Title:  VIRTEX Family SRARE Macro (SR4E_ONE)

|IComments: 4-bit Serial-In Parallel-Out

Shift Register w/ Enable, loads a single “one" on Sync Reset
Pate 7th August 2001 er:
iSheet Size: B Rev:




