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= this DDU: = 10-5-2005 15:29 £
E§ add _BX Offset_ to Flash SRAM VMESCTRL (file 0Oddu_vnB#FD14A04 Version 14 §3
3 3
= CMs C5C DDUS, VME FP (g4 Begin vme5ctrl from vme4ctrl v5, new DDUS5 pinout =
S v3-8: All PROM JTAG lines now have 3-state drivers, fixed UCF FMM pins (=
= _ v9-10: Add VME Serial ADC control (Device 8...13 in r2), debug on LEDmode14; tune DLLs |5
s v11-13: Modify FMM LEDs, add 3 IRQJ)lns add VME Registers for GbE/SLINK_WAIT, Fake L1A Enable & DDU productlon testing (=
= v14: Add Restore-ldle after SoftReset, add Busy/Warn hlstory on VMEparDev6/5, tune RealFMM logic |
> v14r2-4: Tune Busy/Warn history (=
3 >
3 3
3 )
53 =
- Set all Banks to 3.3V I/O =
= Indep Clocks: clk80, sclk =
:§ Dependent Clocks: ck40=clk §3
3 >
e 3
§§ wmeentre | Mode 1 Switch Block, reversed labels on board §§
= 1: Mode Bit 0 s
g§ 2: Mode Bit 1 §§
= PART=XC2V500-5-FG456 3: Mode Bit 2 :
= — _ 4: Mode Bit 3 =
= PROM=XC18V04 VQ44dgE5AI31ﬁJ§I;1\I4£EL5)cm\vme5otr1 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
= VME Broadcast Addresses: 7: Disable Auto Serial Load =
5 23=0S0-TCB "Test Control Board PromID: 050360978 Set all LA bits HIGH, ~FPGA version on LEDs =
= 26-TMB RST_1=Soft_Reset for FPGAs and ALL FIFOs =
— 27=Both DMB and TMB S
E§ 28=DDU g
o 29=bCC ELECTRONICS LAB =
% PHYSICS DEPARTMENT Replace EmptyIN/FIFO_EMPTY PUS?
= THE OHIO STATE UNIVERSITY To DO oin functions S
= 174 WEST 18TH AVE Pt o Proscate ks Flooh Ea =
s COLUMBUS OHIO 43210 O et Gorvect defanlt state on board! (5
:. — No logic for VMECLK, VMEAL1...0K. .:
:§ _ DDU WordCount (64-bit words) for "No Data" event: 0x006. §2
] DDU Farmat Since DOURH V1% . oou orkCauk e SUE (G el O3A - a1 dec =
:: H1: Ox/5 TINN.NRRINA XX ITAVK T-2: 0x/8000/FFFF/8000/8000 DDU WC, 2 DMB with 1 CFEB (nCEEB=2): 0x32E = 814 dec. ::
:§ H2: O/ 80007600178000%_“-“3'_' L OX/SS‘E"OS SSSS/QQQQV]PMDP DEE)EL)JUWVC\:Iofd%'\éIuBn}NItrE62+C§F>IE*Et('SrlﬁCF?EEB4-|)- ?(;)’;6[;158) 1<61g0%95% (ignoring Trigger boards) §3
Sl H3: XL /00001227 ZIEMY ™ TR: 0XA2WW W WWIRRRRITUMK Ethernet_ByteCount = 8*DDU_ WordCount -~ 16 TS assumed = ¢ S
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A ‘ B T c [

o COMMAND ° v
VMEDO NACK P Z,1
VMEDL IPAD INACK oo lack | - TOVME___TOVME E g ol L-GB0F oD
s TACKIN U ACKIN g .4’*m 7:22;1”\‘ LTovms;.W. L
o mo B[R OO @ goWb DONE| g, e se| _WESEL_ woe [ Growe O e
VMED3 S BUF 35 NIR T VME_SDATA cg—YME DATA CE_ gy r OBURSY 2 —>TOVME = VME Read, ~TOVME = VME Write
IPAD 1AS oS | B———RsT LVME_SDATA Ci—LYME DATA CE g DTACK s ODTACK OPAD
YMED4 IPAD IDSO el | .7.2?{ EERR "~ VME_peN—VME PENO i< u oL ____
YMEDS IPAD IDST ‘Bffzm Ds1 | ™ DS0 % VME_SADR_CHA&GEE%W. t P ACK OUT |2Acgr OPAD
VMED6 BUF IS VMEDEV[15:0]— I— iRQ 1 IRQL oPAD
- VMED7 BWORD | tworp DEVICENLZ0 DEVICE[13:0]
IOPAD -
VMEDS8 WRITE WRITE n W RTE | WRiTE COMMAND[9:0] %g;
PAD [ BUF oot IACK TACK COMMANDI9:0— I vices
VMED9 PAD ISYSFAIL s SYSFAL gy BSCFAL | sosmar s Mggg
J ’ = VI .
VME Power-on Rese} IPADIPU AT BW&. S AV(50) DRCOUTI50]— =l vices CLK: 40MHz - o
MED11 z 15:0] e . =
zMEmz VMECLKIN [ YMECLE e D,Amoms.o% vices SCLK: 10MHz = MIDCLK (max sgnal speed for FIFOs)
VMED13 IFbeF Bt | aRizzy  DIAG2OUTHSO y YICEL SLOWCLK: 2.5MHz (used for Serial ADC)
— — WOLKEO | \royy  seomen-MiESRSig vees | SLOWCLK2: 1.25MHZ
VMED ILWORD b Q[ LWORD gy VMED[15:0] |NDATA[15.0—IW L. . . . . Ik
VMED15 W DATAL5:0] CLK is in phase with MidCIk, but they are not in phase with SlowC
. e | oUToATAIS0)  SLOWCLY LN oM 2 MHz) use SlowCIk2, Virtex2 (max 33MHz) use MidClk
VMEDJ[15:0] = s e Y oweu_sLoweLig PROMs (max zZ)u , :
AM[5:0] n mec MiDCLK Serial Flash PROM (max 20 MHz) use MidClk or SlowClk2
Y . Page 3 VMECLK: Not Used NJR FDP
FDC I —
IPAD PRE IR
puczoumsy~ STROBE [, .| LSTROBE s IRQ [, o[ IRQ 1y
AM3 BUF
1PAD CLK80
m—=RoU |
PAD SOFT_RST VRST CLK80 | N c
IPAD AMS \VME RDY+4 ISYSRST NJR
~LD_RI7DY WDM. OR2B1 .—‘
‘ VME
IPAD
——————— IBUF_INV_33 AND2
SYNCRST |~~~ SYNC RST | RST
IPAD1PU
VMEA[23:1] SOFTRST .%ﬁv 33 EXTSOFTRS | - e nR N RESET o
VMEA1 IPAD1PU \/wcwosu SOFT RST BUF n - n -
IPAD1PU 1BUF gPWR-ON-RST SYSRST \]TAG DeVICe LISt
VMEA =0
IPAD1PU OR3B1 1: Output F”:o dVC?
IPADLPU zm:ﬁ IPADAPD pyg stat(27:24] |F4 DMB6STAT[3:0] 2: VME Ctrl Prom dvel
[80 O e——— — : _
o) o weas | IPARAPR ows statizop IBUF4 ovsosTatiao) | IBUF4 3:DDU_CtlProm1&0  dvcbix
PADIPU A > DMB_STAT[31:28] 5 DMB7STAT[3:0] 4: InCtrl Prom 1 & 0 dvca
v -—_I[S 0] .
IPAD1PU VMEA7 IPADAPD b\ stati7:4) 'BUF4 pugisTaTiso) IPAD4PD IBUF4 5: DDU_Ctrl FPGA dvc8/6
IPAD1PU DMB_STAT[35:32] ~ DMBBSTATI[3:0] 6: InCtrl FPGA 0 dvc2
VMEA! 1[3:0] .
IPAD1PU VMEA9 IPAD4PD DMB_STAT[11:8] IBUF4 DMB2STAT[3:0] IBUF4 7: InCtrl FPGA 1 dvc3
IPADIPU MEALO IPA DMB_STAT[39:36] ~ DMB9STAT(3:0] 8: SLINK JTAG dvcs
Vi [50 e —— — :
[PADIPU VMEALL IPAD4PD DMBisTAT[15:12]|BUF4 DMB3STAT([3:0] 4PD IBUF4 9: VME Parallel (_.not JTAG..) N/A
[PADIPY > IPAD DMB_STAT[43:40] DMB10STAT[3:0] : arallel (...
IPADIPU VMEA12 IPAD4PD s statpionelBUF4 pusasTaT ) 10: VME Serial (...not JTAG...) N/A
- — IPAD4PD 5 STAT[47;44]IF4 DMB11STAT(3:0] 13: Serial ADC (...not JTAG...) N/A
VMEAL4 [(B0  e——— —
o) > weats | IPARAPR o statizs20f BUF4 pussTatiao) IBUF4 15: Emergency Load for VME_Ctrl Prom
1PADIPU O meazs | IPA DMB_STAT[51:48] i~ DMB12STAT[3:0]
VMEA16 -|[3 0]
IPAD1PU [
[PADIPY UEAT 16A0 GAO ppamian IPAD4PD g statiss:sz) 'BUF4 pusiasTatiz)
|PADIPU VMEA18 IPADIPU D i AL 113:0] >
IGA1
IPADIFU VMEALS Ao en2 B GAZ IPAD4PD pyg starse:se) 'BUF4 pme1asTaTiz0]
pw—— < VMEA20 | IPADLPU o v ors o
VMEA21 IPAD1PU oo MODE6 N VMES OPAD ‘
\PADIPU VMEA22 IPADIPU e — ~AutoSLD EN for DDU Gt
VMEA23 IPAD1PU 1GAP e GAS GAP uto — —
IPAD1PU BUF
[TITLE : : BY PARENT PAGE IPROJECT
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A [ c I 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
The ISP does not work at 2.5MHz or faster COMMANDIS:)] pRvIcE pvcens ——COVCENEL gy WPUCENEL [, DVENGL g T
COMMANDI9:0] OUTDATA[15:0] "NV oTpiL
INDATA[15:0] OUTDATA(15:0] L i . OPAD ‘
F L E D M d INDATA[15:0] T OBURT
ree _ O eS Page 4  DPTACK DTACK u TSt ]\ ____omst oPAD ‘
. ITDO1 WWM‘;{DOl Do oI &. \/OBU%Y =
LA free . 12, 13 mSTROSE F STROBE ™S [—MSlgg
LEDs Free: 12,13 e o I ey DO
. - cL FASTCLK LoADL DEVLOAD
TP 2-4 Used . O, 1 |SLOWCLK2 15 owelk ROTBOBK u i<
. ROvDOBI RDTDOBK1 ROTDOBK gy Vo
B———RsT DONETAIL T RDTDOBK1+1 RDTDOBK+1 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 iz [N piacsoutis DEVICEG DEVICE DVCENB2
= COMMANDI9:0] DVCENS ———————1l TCK2
mTvss BUF DIAG30UT12 COMMANDI9:0] OUTDATA[15:0] B
SOF INDATA[15:0] OUTDATA(15:0] RESTORE_IDLE
TS DIAG30UT11 INDATA[15:0] L
- DVCENE3 BUF DIAG30UT10 BTACK [— P S
1002 BUF  biacsoute 1Tboz WLWJDDZ DO oI —012 g [ ATDI2 P oTi2 N oPAD ‘
o2 BUF DIAG30UT8 IBUFIM STROBE TMs [ MS2gy m—2 S L8
T2 BUF  biacsout? mRTE _ WRTE Tk K2 e EBUFE4 ‘
mTcK2 BUF DIAG30UT6 .L FASTCLK LOAD2 - DEVLOAD
BUF ScLK LOAD u
|
- DVCENB? = DIAG30UTS LED MODEA . Stowelk _ ROTDOBK |———— porpopkz ROTDOBK
ool DIAG30UT4 LED_MODE_A B RsT DONETAIL ‘ RDTDOBK2+1 RDTDOBK+1
BUF LED_MODEO =
TDIL DIAG30UTS
] o i DONETAIL2 DEVDONETAIL gy
T™MS1 DIAG30UT2 LED MODES _hi
mne Ol oneon LeD oot LED MODE B InCtrl FPGA 1 14-bit IR - . _
[ - VME-JTAG Only VME FPGA will drive FPGAL's JTAG line
DVCENB1 DIAG30UTO B¢
= BUF o2 CODMEA\A/fV\IEEZ[Q 0] DEVICE DVCENB DUCENDS g TCK3
LED_MODE_B : L
BUFE16 INDATA[15:0] COMMAND[le))]m'|:>AT/-\[15:0] SRIEALE RESTORE IDLE
c INDATA[15:0] L
DIAG30UT[15:0] LA1_[15:0] DAck — DIACK g SOk
IBUF.STROBE STROBE Tvs | TMS3gy
LED_MODE B UFELG § TR RTE o | T EBUFE4
=
E IL FASTCLK
DIAG20UT[15:0] LAO_[15:0] seik LOAD LoAD3 DEVOAD g
B slowcLK RDTDOBK
NIR RDTDOBK+1 | | RDTDOBK3 RDTDOBK g
B RsT DONETAIL ﬁ ‘ RDTDOBK3+1 RDTDOBK+1 ™~
LED MODE ABUFElG DONETAIL3 DEVDONETAIL gy
E . CB4CE
DIAG1OUT[15:0] LA1_[15:0]
Q0 —
Q1 —
LED_MODE_A Q2
BUFE16 3 | STOP_RESTORE IDLE RESTORE IDLE
E
DIAGOUTI[15:0] LAO_[15:0] ce ceo | —
WSS e el
CLR
NJR
THE OHIO STATE UNIVERSITY [T VME Communication Interface PY JRdPA”ENT PAGE 1 provect D785
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A T B c D
InCtrl PRO'\éS 2&1 Only VME FPGA will drive these JTAG lines
VME-JTA 8+8 bit IR DveNss
DEVICE4
DEVICE DVCENB4
COMMAND[90] oveens ——=————1l DDU_Ctrl FPGA
COMMANDI9:0] OUTDATA([15:0] - .
INDATA[15:0] OUTDATA[15:0] VME-JTAG 10 bit IR
INDATA[15:0] DEVICES DEVICE DVCENES
Page 4 ©PTAcK DTACK COMMANDI9:0] DVCENB u
g COMMANDI9:0] OUTDATA[15:0]
ITDO4 L\WUJDOA 00 1o __TD14 INDATA[15:0] NOATA OUTDATA(15:0]
= u [15:0]
B-STROSE | stRoBe ™S |—MS4gg BUFE4 AND2 DTACK |— DTACK gy
WRITE wEE TCK4
= WRITE TCK u DEVICE4 E ITDo8 MWSIDOS DO oI 108 gy
| CLK80 = F
FASTCLK LOAD LOAD4 DEVLOAD u IM STROBE ™S ﬂ. BUFE4
SLOWCLK2 T
B WRIE
stowetk RDFfI.DDTOD;Ei [ 1 RDTDOBK4 RDTDOBK mRE WRITE ToK ke g DEVICES E
NIR u
= RST DONETAIL RDTDOBK4+1 RDTDOBK+1 BCK80  lrkastelk LoADS DEVLOAD -
u LOAD
SLOWCLK2
DONETAIL4 DEVDONETAIL WEOVEE  siowetk RDTDOBK
SLINK | R RDTDOBKAL RDTDOBKS RDTDOBK -
VME-JTAG . B RsT DONETAIL
e A+4+4+4 bit IR DVCENES RDTDOBK8+1 RDTDOBK+1 gy
DEVICE DVCENBS DONETAIL8 DEVDONETAIL
COMMANDI9:0] DVCENB u DVCENB8 o
| COMMAND[9:0] OUTDATA[15:0] ATDI8 oTDI8 OPAD ‘
INDATA[15:0] OUTDATA[15:0] w08 OB
I | (NDATA[15:0]
BTACK DTACK n RRB3
BUF OBUF
WSTROBE| srrope ™S VS BUFE4 e WRESTORE IDLE
WRITE T TCKS
e WRITE Tk o m DEVICES E
CLK80
B FASTCLK Load LOADS DEVLOAD n JE— sow 1w
SCLK DVCENB4 DVENB4
B—=——"——sLowcLk RDTDOBK —
or ROTDOBKAL RDTDOBKS RDTDOBK - Vg o
B RrsT DONETAIL ﬁ ‘ RDTDOBK5+1 RDTDOBK+L gy L] L GaoEr =
DONETAILS DEVDONETAIL L
DDU_Ctrl PROM 2 & 1 u s oTMsa
- . i
s VME-JTAG 8+8 bit IR DVCENSS OBUF
DEVICE DVCENB6
COMMANDI9:0] DVCENB u TR { Sreres OTCK4
COMMANDI9:0] OUTDATA[15:0] 0BU
INDATA[15:0] OUTDATA[15:0]
INDATA[15:0] P LoD
= u< o
—————1A
DTACK LT w DEVICEZENB DIAG4OUT15
ITDO6 TDO6 TDI6 L= N [TERBeST BUF
wnw TDO ™ — 1006 DIAG40UT14
IM STROBE T™MS ﬂ. AND2 wow 1w TDI6 BUF DIAG40UT13
WRITE oK BUFE4 DVCENB6 DVENB6 L SUF
B——— WRTE TeK ——2H TMS6 DIAG40UT12
moEVIcEs E INV. =
IL FASTCLK = 1o 4 orbe OPAD ‘ TCK6 BUF DIAG40UT11
LOAD LOAD6 DEVLOAD u p = [ ]
SLOWCLK2 BUF
B—=2s siowcetk RDTDOBK DVCENB6 DIAG4OUT10
om ROYDOBKAL RDTDOBK6G RDTDOBK - TMS6 ] o
B——{RsT DONETAIL —‘ RDTDOBKG+1 ROTDOBK4L = 700 DIAG40UT9
u BUF
TDIS DIAG40UTS
DONETAIL6 DEVDONETAIL B
Output FIFO u 1cxe mss [<BUF DIAG4OUT?
VME-JTAG : =
4-bit IR DVCENB? sow 2 Tcks [<BUF DIAG40UT6
DEVICEL DEVICE DVCENB? ATDIZ oTDI7 oPAD P LoD ]
DVCENB —————=———J] | s u o BUF
COMMANDI9:0] OBUF L w - DVCENBS DIAG40UTS
INDATA[15:0] COMMAND[gg]UTDATA[lS'O] SRR ) sow L= N TDO4 BUF DIAG40UT4
INDATA[15:0] ATMST {> Ll OPAD ‘ L SOF
P DTACK OBUF TDI4 DIAG40UT3
DTACK ——————=—"—— [ |
v w BUF
s 2 ™S4 DIAG4OUT2
IPADIPU 007 [™> st 297 | 100 oI —127 gy ATCKT {>Mw,w LT oPAD ‘ L SoF
1BUF _1roBE TMS7 OBUF oK DIAG40UTL
WROBE stroBE ™s — STy AND2 SOF
WRITE ToK? BUFE4 - DVCENB4 DIAG40UTO
L WRITE TeK u DEVICEL E BUF
CLK80 FASTCLK L DIAG40UT[15:0]
L LoAD LOAD? DEVLOAD -
SCLK
W= sLowcLK RDTDOBK LED_MODE15
R RDTDOBKAL RDTDOBK? RDTDOBK n BUFE16
RST DONETAIL ‘ RDTDOBK7+1 RDTDOBK+1 E
" Bril g LAO_[15:0]
DONETAIL? DEVDONETAIL gy —
fITLE ; : BY [PARENT PAGE [PROJECT
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A B c T D

DCM
SRACE CLK80P - - CKINGO |, | CKBO. CLK80,
0|
g }7 N ol CLK8ON eurcog, CLK8O [ - ol BUFG
Q1 — — | Dbssen Clkisg——
@ LOCKED | ol cuerd——
mCLKeo | o3| PWR-ON-RS PWR-ON-RST g el
CLR NV
2 FDCE cuexisd——
z sov 1
> VME_RDY VME_RDY " B READYZ wol CK10 SCLK [ OSCLK oPAD
LOCKED o Q >0 [ DL READYZ oPAD Lere | e
RDY EN NV OBUF cLr—
LOCKED2 cE SR4CE
CLK | cukexso——
AND2 L CLR .VME RDY |, Q0 — RST 80 | .o Lockes LOCKED {>O LOCKED -
NV
DVCENB7 RESET QL t— starusto il
Q —
DEVICE3ENB DIAGSOUT15 § }T CE Q2 +— . §G'JF57 PeINCDEC g[:gwgﬁl‘l\v[?gg?ﬁ
- COMMAND3 BUF DIAG50UT14 IA c R Q3 M‘ &l }7 PSEN vee
OR3 | COMMAND2 BUF DIAGS0UT13 RESET — 1 psex pspoNEl—— FDC 1
- COMMANDL BUF  piacsoutiz DCM CLK VME DLL ER
commanpo [<BYF DIAG50UT11 "VME4" ‘ IPAD CLKIN40 iy — CKIN40 CLKIN cLKo CK40 gy b Q i
] L aoee CLK SUFG CLK_FEEDBACK="1X
- DEVICEL3 BUF DIAG50UT10 cLeee CLkog— CLKFX_DIVIDE=1
BUF CLKFX_MULTIPLY=4 .%CX
m—T08 DIAG50UT9 T o cHas— CLKOUT_PHASE_SHIFT: CLR
B0 BUF DIAG50UT8 cLkar—— BEE »:F?ggb’gﬁccj mgg .—‘RST
BUF DSS_MODE=""NONE
VS8 | DIAGSOUT? SR4CE RPM o DUTY_CYCLE_CORRECTION=""TRUE™
BTk BUF DIAGEOUTS S PHASE_SHIFT=0
- DVCENBS BUF DIAG50UTS § }7 s Q0 — CHKOY— Eﬁglr-\loglvvglz ngH CDS‘OFALSE""
m_TC07 BUF DIAGSOUTA — ol P gifﬁ,&zél[gg:o.o SYSTEM_SYNCHRONOUS™
o7 BUF DIAG5OUT3 EXTSOFTRST | .o Q2 — cukexiso——
vs7 KB Diacsout2 mCKIN40 | o3 | CKA0EN CKA40EN | rooxeo LOCKED2 LOCKED2 g
L CLR NV NV
gt [“&F pnesours 2 | T GRID<GRID R i~
moveener &P piassouto N RLOC_ORIGIN=X33v4 Bl romooec STARTUP WAIT-FALSE
g a =8.
DIAG50UT[15:0] " R i
MODE7 BUFE16 — b rsax pspone—
LED_MODE15

BUFE16
E

1GBITFTF0MM[15:0] - LAO [15 0]
LAL [15:0] -

CLK_FEEDBACK=""1X""

CLKFX_DIVIDE=1

LA1 [15:0] CLKFX_MULTIPLY=4
= CLKOUT_PHASE_SHIFT=""NONE""

DFS_FREQUENCY_MODE="LOW"" RESET

[ DSE MODESNOREN o LOCKED2 \ \_VME_NOT_READY
DSS_MODE=""NONE™
ﬂ LAO 16 = u

16BITFE

T1MM[15:0]

DUTY_CYCLE_CORRECTION=""TRUE""

§ } L | PHASE_SHIFT=0 LOCKED
BUFE o
SCLK ; LAO 17 CLKIN. DIVIDE. B 22~FALSE™ o
> L] DESKEW_ADJUST=""SYSTEM_SYNCHRONOUS"" FDCE
BUFE CLKIN_PERIOD=0.0 DDU READY
BUFE4 DDU_RDY-1 DDU_READY
MODE7 DMB15STAT VME_RDY ° N
% | TM70 LEDO OR2B1 = CLK80 CE
o LED1 [ EEAL LA NS
g TM71 u CLR
3 Tuz2 LED2 o m RESET
g ™73 LED3
> B BUFE4
E MODE7 E
2 LED4 VME DLL_ERR TP2 1 f
3k Tmra | | H B2 oo P12 OPAD
£ ‘i ™S LEDS o mYME_RDY TP3 - BUF” -
%‘W ™6 LED6. m LOCKED_| PP TP
% ” ™77 LED7 . o OBUF
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A [ B [ c [ D
BUF16 STATUS[31:0] Lep_mopes BUFE16 LED_MODEL
DDU_INFO[15:0] STATUS[15:0] FD16 .—h BUFE4
STATUS[15:0] SOUT[15:0] — | LAO_[15:0] OBUF16_BUS | g [15:0]OPAD16 g 1ED_MODEO LED_MODEX IR
MODE[3:0] _ | > _ olis0) LED_MODE15 . RESET Lboo LEDO o
OR3 g STROBE LDo1 LED1 -
MODE[7:4] WELKEC e  TOVE D02 LED2 =
Lep_mooes BUFEL6 LED_MODEOQ N < S &Eh@-
m SYNC_RST STATUS24 STATUS[31:16] S10UT[15:0] £ LAL [15:0] OBUF16_BUS | 1 [15:0]OPAD16 = LED MODE4 ) LED_MODE_EVEN ¢
@ SOFT_RST _[BUF STATUS25 | > olzs:0) L  DEVLOD LED4
mPWR-ON-RST [<BUF STATUS26 c ore | ROTDOBK LED5
@ SYSRST |8 sTATUS27 L EMMO e LAO Pin3:g-STROBE \/ﬂ LA0O_16 [ t0_16 oo | [ RDTDOBK+ Il:Egg
BUF E BUFE OBUF DEVDONETAIL
LOCKED - STATUS28 LAO Pin2ig CLK +—I\L LAO 17 . t0_17 ] = u
LOCKED2 STATUS29 SOMETHING BAD L sore | s m LED_MODE4 UFE4
mYME DLL ERR<EU STATUS30 m LED_MODE5 Y\ LED MODEY £
mLD_RDY BUF STATUS31 mLED MODE141L/.VME ADR_CHANGEI LD10 LEDO -
BUF E OR3 STROBE LD11 LEDl
“—,\l m2TROEE
OR6 L’\j&?f Pin3: g CLK80 LAL 16 r~ L1-16 o TOVME LED2 -
AD ‘ ™ -
*’\]E <pure ot LED_MODE1L mOER | &E}l@-
Lep_mopes BUFE16 LA1 Pin2; g SCLK > LAL 17 1717 — =

|
FD16 : o | s | m LED_MODES ™\ LED MODE'0DD ¢
; : LAO_[15:0] J S st
DMB[15:0]STATO _ [56 DSTATODMB[15:0] [15: m LED_MODE15 g SYSEST o4 LED4
Q[15:0] Lep_mope7 BUFE16 N TNV
OR3 [ SYSFAIL LD15 LED5

u
FD16 : -
cueo | ouTDATALS0]  [ppso) VMEDAT_OUT[15:0] LAO_[15:0] % W e LEDS6 g
[ LIS Qus:0] LED_MODE3 Bsi INV LD17 LED7
FD16 : mooes BUFEL6 ::T\ . e P
E
DMB[15:0]STATL _ [oieg DSTAT1DMB[15:0] LAl [15:0] e m LED_MODES LED_FMM E
ols0] FD16 LED_VME_MON L::UFE16 m LED_MODE10 A mRL_FMMo LED1 o
cLkeo | INDATA(15:0] Dls:0] VMEDAT_IN[15:0] t LAl [15:0] g LED_MODELL ‘ mRL_FMML LED2
Q[15:0] OR5 mRL_FMM2 LED3
FD16 LED_MODE9 IEUFEIG - LED_MODE7 g & VY LED4 o
DMB[15:0]STAT2 _ [oneer DSTAT2DMBI[15:0] [ LAO_[15:0] == o \/ﬂ LAQ_16 g mV/ME_RDY LEDS g
QU15:0] E _— BUFE VME FPGA Ready
.ﬁ LAO 17 - - BUFE4
mCLKE0 | LBure m LED_MODE7 e
FD16 LED_mopE9 BUFE16 D4_16E = LEDO
E P
DMB[15:0]STAT3 _ [50 DSTAT3DMB[15:0] [ LAl [15:0] MODES—— o oo | -LED_MODEO el LED1
" quso AL o1 | LED_MODE1 o pEsRsT LED2 o
LED_MODE2 > mDTACK | EJ?( LED3 g
A2 D2 #—.
WL he IPAD8 gyyp7.qp IBUF8_33y,6pep7.0) ns 0y |_LED_MODES o o = ig mggEL ) LED_VME MON &
> s| LED_MODE4 g = = o L LEDA
BUFES s |_LED_MODES o R W o LED5 o
g LED_MODE2 ¢ - pg | LED_MODES o pEE AT LED6 -
oveeney INV8 bvcenssd y o7 |- LED_MODE7 o s W om LED7 g
b |_LED_MODES o NV
LED_MODE9 TEno
P | LEDO LEDO
. 10| LED_MODE1Gy T e, o V18
CTRLSTAT[3:0] o1y | LED MODEl;‘ | ] ED2 orap | V17
use "DMB15" for DDU_Ctrl status o1 | LED_MODE13g B ED3 orro | W18
\PADIPD CTRL_STAT3 __.CTRLSTAT3 DMB15STAT3 - D13 % L LED2 orap | Y18
PADIFD CTRL_STAT2 BUF DMBISSTAT2 g MODE4 p1a | LED_MODE14y = LEDS orap | Y5
\PADIPD CTRL STAT1 BUF _DMB15STAT1 - MODES LEDEN | ¢ b1s | LED_MODE1S, = LED6 opao |W5
\PADIPU CTRL _STATO BUF  DMB15STATO - MODE? = LED? orap | AB4
BUF AND3B3 | orad | AA4
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A [

B C D
use "DMB15" for DDU_Ctrl status Busy = Ready REAL_FMM[3:0] OB4—33 ReaLFmizo  OPADA
DMB[15:0]STATO DMB[15:0]STATO DDU_ERR[150] EMM ERR FDR £
D FDCE mSETRDY3 Yy . FMM_RDY R RL_FMM3
TS g
o HARD_ERR ***° FMM_ERRLOCK/ ¢ VME DEVIS BUFE16
Error DMB[15:0]STATO Busy I—t D Q VME_PAROUT15 & N
o OR3 CLK c DDU_INFOI[15:0] OUTDATA[15:0]
FMMREG3 DMBOSTATO CLK = R AND2
M OVERRIDE EN REAL EMM3 DMB1STATO B . m/ME_NOT_READY I
n RL EMM3 ' n DMB2STATO m/ME_NOT_READ I d /
.—
Ready + Error .
DMBA4STATO FMM_ERRLOCK — BUF6
SOP4B1 . .
FMMREG2 DMB5STATO .FMM ERR N ™\ SET BUSY Sl SEEALIRSIER
-FVM OVERRIDE EN g DMB6STATO .VME NOT READY,L/ = LOCKED DDU_INFO6
m RL_FMM2 DMB7STATO EMM BUSY® FDSE m LOCKED2 ﬁ DDU_INFO7
INV
v mFUM_SYNC REMM2 [~ = |RL FMM2
EMMREG1 DMB9STATO BUF4
RL_FMM1 EN_REAL_FMM2 RL_FMM[3:0] DDU_INFO[11:8]
FMM_OVERRIDE_EN REAL FMM1 DMB10STATO = AND3E2 CLK CE — ° — y
RL_FMM1 u L DMB11STATO RL_FMM2 = ¢ mCDU_READY DDU_INFO12
DMB12STATO FMM_WARN m/ME_NoT Reapy <8V pouy inFo13
SoP4B1 DMB13STATO NAND2 BUSY + Error _/ mYME_DLL ERR 89F DDU_INFO14
FAYRECO DMB14STATO SOMETHING BAD [<BYF DDU INFO15
||
J-FMM_OVERRIDE EN o REAL FMMO DMB15STATO WME DErs BUFE16
gRLFMMO | OR16 VME_PAROUT14 E
MODE[15:0] OUTDATA(15:0]
SOP4B1 Ready FDRE 8BIT_CA™™

MODE[15:8]
MODE[7:0]

DMB[15:0]STATO

Lost Sync

2 : FMM_SYNC RL_FMM1
o Q EN_REAL _FMM1
EN_REAL FMM1 FMM_ERRLOCK
16AND2 OR16 L CE CC10CE

CLK NOR2 - -, .
VME_NOT READY BT . ol DMB+DDU "STATX" definitions
" FMM_ERR ) RST_FMM1 RL_FMMO ce cEo

: — 0: BUSY (i.e. NotREADY)
Sync Lost . [ orL_rume mCK o o waRNTC 1: Warning/NearFULL
:m WARNCNT RST— 2: Lost Sync, need SyncReset
3: Error, need HardReset

Ready

EDRE VME_NOT_READY

DMB[lSO]STATO DDU_WARN[ISO FMM WARN RL FMMO OR2B10OR3 VME_DEV3 VME PAROUT3 EUFElB
. ) ‘/\ 5 o
EN_REAL_FMMO Wl Error mvere DDU_ERRI15:0] OUTDATA[150]
teanD2 g FMM_SYNC OR16 CLK CE FDC @ FMM_ERR AND2
] HARD_ERR
pRLFMML ‘e mFMM ERR | o _LFMM ERR VME DEV2 UME PAROUT2 IEUFE16
gRL_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
E

FMM_ERRLOCK
VME_NOT_READY

OR7

Logic for parallel FMM Register readout
REAL FMM 4—bit—decode definitions

4 0001: Warning/NearFULL (Grn ON, Yel BLINK)
2 0010: Lost Sync, need SyncReset (both BLINK)
3 0100: BUSY (Yel ON)

5 1000: Ready {DDU Ready == !Busy}
1 1100: Error, need HardReset (Yel BLINK)

(Grn ON?

B Usy DMBI[15:0]STATO
Lost S

Error

ync DDU_SYNCI[15:0]

.VME NOT_READ

VME_DEV4

AND2

DDU_ERR[15:0] [ 160R3

VME_PAROUT4

BUFE16

E
DDU_PROBLEM[15:0]

VME_PEN DDU_WARN([15:0] OUTDATA[15:0]

AND2

VME _DEVO BUFE16
VME_PAROUTO E
Busy ::lVME PEN > DMB[15:0]STATO [ OUTDATA[15:0]
AND2
LED_FMM E

OUTDATA[15:0]

JSCMETHING BAD {>O LDE7
NV L Bure
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C T 5

Serial DGVlCG List (12 device functions, SEN = Serial Load) Flash Mem A
0x 00: Read InFIFO 0 5 VME Reads. 4 VME Writes, 7 Auto commands Ol A o Mo e S o )
8;: Seag :nEIFO 1 A tFlle_IShd<;A:f>t Serial 0x 00: Read Status Reg|setler fly. CMD>=9 s Write Only.
:Read In |Fo§ uto Load After MRST 01: Read page 1 (Kill
: ME <--> Serlal Rd page ( ill Ch. ) to DDU_CtrI
03: Read INFIFO : Serial OOQ[II oVNN(I)EFI?Sh SRAM (dev, FMpage =VMEcmd) VME <--> Flash SRAM, No Serial Dev 04: Read page 4 (DDR offsets) to In DDR FIFO
. 04: R/W Flash SRAM 82 "$°¥ME=1 gﬁ Der O” |) 05 04 vmedev04/cmd 08 -?8 ME= % 05: Read page 5 (GBE offsets) to GBE Out FIFO
it --ToVME=1 in paralle DDR = .
=D 0x08: W Load DDR InFIFO 0 03 --ToVME=1 8534 o5 II¥8¥ME_8 07: Read page 7 (Board ID) to DDU._Cir
= G b 09:W Load DDR InFIFO 1 SLDcmd 03:0C,05 GbE OF --TOVME=0 0x 09: W Program page 1 (Kill Ch.) [16 bit data]
= ~ OA'W Load DDR InFIFO 2 SLDcmd 00:0D,01 (on DDU_Ctrl request) Kill—Ch 0C: W Program page 4 (DDR offsets) [32 bit data]
\g 965 0B: W Load DDR INFIEO 3 SLDcmd 01:  OE,07 (after 0D,01) Board-1D 8:2 VV\\//Erogram page 5((GBE offsets) [34 bit data]
VME_SDEV>=8 or ==4 are Writeable; others are Read Onl ori - W Program page 7 (Board ID) [16 bit data]
S 3 88: w toa 3 835 Cé:utlput FI (ENaT D st Hh daring n%ésn st Serial VME_ADR: slot[23-19]typ[18-16]deVv[15-12]free[11-6]cmd[5-2]res[1-0]
: W Loa _Ctrl FPGA (Kill DMB Fiber Ch.) --test? 2 cmd[5:2] req'd for dev is Wri
OE: W Load DDU_Ctrl FPGA (Board ID) --test? ) e DEve ‘m. SR16CLE SR16CLE srisc g AP e 4 only, CMD>8 is Write
OF: W Load all 4 DDR InFIFOs e su IN_VMEDAT32 IN_VMEDAT16 EN_PROG
EN RDAT N RDAT .¢DM PDAT INDATA[0:15] b5:0] IN_VMEDAT[32:47] IN_VMEDAT[16:31] s .‘@ PROG PG5
T D[15: !
—
EN RDAT AND2 AND2 YME DATA CE AND4 Q[15:0] Q[15:0] Q50] IN_VMEDAT[0:15] ~ AND3 c
:EDM. W. JVME SDEV4 )N VME SDAT gy ’%JF PR WOEDAEL - YME DATEN IN_VMEDATO M_SDI
A2 - mETOME o mENPROG L gure u
8BIT34-48 Aoz pspy  MEPROC ME SHETEN | cg | NVMESHETEN o N VVE SHETEN mXFER DATA \ PROG_PG4
CNT34INI[7:0] mXFER DATA \ .& c = SCLK SCLK
LTOVME 9 VME_SDAV SOFT R CLR s = ¢ ar m/MECHDLZ E
5 SEL-34 [SEL34 > }‘ .__ST—I .SOFT RST ] SOFT RST T ANDS. |\ yMEDAT16 M_SDI
0 SLD D VME_ADR_CHANGEI e . .w . %FE "
SOFT_RST, CLR_SERIA :\%ﬂc \ _PROG SMALL _E ’\L
BIG_PAGE IN_VMEDAT32 M_SDI
VMECMD12 B
SBIT16CNT16|NI[7:O |OBuS{\7A:!).]JX4788 o VME_LD_DEV[3:0] o ?AUX2_4B S OR2 ANDS3BL oure "
BUS[3:0]
CN .
—— 1BUS[7.0] D_CNTINI[7:0] v SLD_CMD([3:0] ore FDCE
CNT3ANITO) Qrrol — DTACK_WCMD WRITE DTACK | o [INVME DATEN+1 E
US[7:0] g DTACK WCMD | 2‘ STACK
CN ! °
R T8INI[7:0] aUS(r0 mSCLK Lo . BUFE
S Serial Data Bit Counter for AutoLoad, RAFIFO, Read & Prograf SRAM 2=
TR
g |ewocw o CC8CLED
:\%7 M_XFER_CNT[7:0] | ENDED_CMD gy
DO_DATA
OR3 AND2B1 mPO-DATA {>O DO_DATA up
INV LD DCNT | CMD_DONE °
EN _PROG EN_XFER_WCNT
::DM_E 16_b|t de OUT_VME_SHFTEN cE CEO— |-YME DATA CE e8
VMECMD9 L ( f) v e = SCLK c o Tc ENI? CMD CMD_DONE-1 p PRE 4 M.M.SR“ ONE
EN_PROG ] CLR SERAT ] Shlft_dOI’le EN CMD DONE . “}7 o
VMECMD12 EN PROG ig 32-bit EN_VMERDAT mSCKoe ° I AUTOSLDI3:0]
o2 ANDZen Cmd doneOR3 (Ird ff 1 dt kld LLRD_FIFO-1 END_CMD Q[3:0]
EN_PROG Ifo-1 + dtac one s |
VMECMD13 EN PROG 34'b|t SLDONE g 1 _MODE6 o FDCE .&%\/@& c
= | CLR
oo 2 N ibcvos) -USTsf, Tsioone ) HSIDONE gL, oo siop "o st e FDC
mcos | 2-P 16-bit os WENDCMD e e  —
mSCE e SO | meron ) o sio
o B gSCK |
gSOFTRST | SOFT RST) CLR SLD I AUTO_SLD iR
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A B T c D

AND2B1 EN_PROG EN_PROG
CMD_DONE = =

DO_SLRDAT ] VMECMD9 \ EN_PROG OPl. . VMECMD13 \ EN_PROG OPS.
.XFER DATA e .XFER DATA o
VMECMD1
VME SDEV4 AND3B1 AND3B1
VMECMDA VME SDEV4 mEN_PROG mEN_PROG
IMECHDS RD_CMD DO VMERDAT DO_RDAT [ VECHD12 )\ EN PROG OP4g g vMECNDIS \_EN_PROG OP7gy
UMECMD? mOYME orz mXFER_DATA mXFER_DATA ] ]
wpeupe OF¢ WPOSERAI0 EN_ RDSTAT ANDSEL ~SEN4 = 1 unless Loading offsets into OutFIFO
e e som e e oaa | )ELFOSTATOP g ---> Set HI during MRST to select Serial loading
oo RS oo — Enable Flash Mem. access: _FD4RE ! prven ---> LD = Low disrupts normal REN operation
mLTOVME DO_PROGRAM | o Qo | EN_PROG o 32'b|t ODCOde — 1
VMECHDLS DO_SLRDAT, YHECHD BN DO_RDAT EN_RDAT 64-bit ODCOde RDAT 0P ¢ RD32TO_VME ™ LD4 . ~"SEN4 OPAD ‘
ors W70 VME SDEV4 L e ar——— Mg _ it OpCode LLRD_FIFO-1 RD16TO_VME [ =i
ANDAB2 L I DO_RDSTAT | ., o2 |_EN_RDSTAT p LD5 |~ “"SEN5
VMECMDO EN_VMERD OR2 [ ] | Svems OPAD ‘
L — DO_VMERDAT | 3 |_EN_VMERDAT ROAT 0P 5 [~ RD34TO VME | NOR? __ loslF
LToVME = » LD6 |~ *"VME6
| LD EN _CODE OR2 L8ur | | e OPAD ‘
TCSSO D pen L-GeUF
Noss | ) cuppene WS b )

T wRsT 5 o pone ] e moar S| = 1 during MRST to select FWFT mode on OutFIFO

meYROAT =

VME_ADR_CHANGE! o
ons mEN_RDAT g SLE-cDs ROAT oPS5 EN ROAT OPqg =" Set HI whenever not shifting to be sure
‘ IPAD1PD M_SO {>wcmnsnM SDO. = SLD_CMDO RDAT_OP1 \ EN_RDAT OP:i WMECNDS XFER_DATA .j
IBUF VMECMD1 JFER DATA VME_SDEV4 = CANmm » E
CNTINIZ:0] VME SDEV4 L] ®) SOP3 EN RDAT = LD2 .SOFT RST
B AND3B1 P W
= LD3 N NOSEN Y\ > SDI ~_ * St
SOP3 SLD_CMD1
Do RdStat _3BIT7 CNTINI2:0] b oo mEN_RDAT = S RDAT_OP7 ) EN_RDAT_OP7g .m Msoo 2 | s OPAD
| N\ / | |
DO_PROGRAM VMECMD4 RDAT_OP4 EN_RDAT. OP‘h VME_SDEV4 .MC ﬁ OR3
DO RDAT CNTINI3 .MC AND3B1 L ﬁ
ME_SDEVA AND3B1 .EN RDAT SoPs .EN RDAT —
DO PROGRAI? CNTINI4 sor - SLD_CMDO D5 - SLD_CvD3 D4 Aner
DO _RDAT {FER DATA {FER DATA DO—.
DO _RDAT _ ORZ~ CNTINIS . CMD_DON CMD_DON
= Lo s Serial Command Adr Counter for Flash SRAM B=">-22N0 =D BNy Read Flash Status on VME
%‘ | CNTINI6 CC8CLED .EN RDAT NAND4B1 .EN RDAT NAND4B1
2\ vt SADR[7:0] msoowo2 | iD3210  mSoowor | D6 Program Flash on VME
wcs N MD_DONE - oo i Read Flash data on:
., mCMD_DONES mCMD_DONE +LO .
& || —CNTDOWN | ;p NANDA4B1 D0 g nanDiB1 VME chess (read KillFiber, FIFO offset_s, Board ID)
messo mMes BUF (D1 -- Option to also force load to destination (refresh)
— ——1 "
mrcsst DO_OPCODE e ceo BUF (D2 DDU_Ctrl Serial Ready (after Hard/SoftRST)
mEND_OPCODE » SCLK D O SCLK | . 1c |__END_OPCODE FDC 1 BUF D3 to load FIFO offsets after MRST
AND3B1 INV CLR CMD_DON BUF u
_ m_VRST DO_DATA o| XFER DATA g SR4RE . .
.| FDC 1 I Disable Flash M_SCLK unless active!
B RD_FIFO-1 LRD_FIFO-1 SCLK CSH_MET -
RD_2 o Q SOP4B28B B—=—0c 5 Q1 u
L f— FDCE 1 VRST e g2 | CSH MET+1 R
L el "
NAND4 o CLR = m S e QB M_SDI 2 N~ "M*SI
m-ENDED_CMD g D o [LLRD_FIFO-1 o R L L S OPAD ‘
VME_ADR CHANGED.VRST P NTACK CE CBZCE .OP DONE M2_1E nozz
(o]
mELR DT g0 TCSS0 g 20— \\ 0 EN_MSCLK EN_MSCLK T I I
SET MCS  gVRSE u e ar O et .’\ M RDY VME DAV p1 {%VO - U sk a5
OP_DONE ressTE Q Laor u FDCE_1 _xrer DATAO éﬁ”:“?’
FDP m e e o TCSS1 SOPSE2 CSS MET & SRAM clocks in on SCLK, clocks out on ~SCLK
DO_PROGRAM (o100 = SCLK | ¢ LTCSs TC TCSS_TC - o Q ' o
DO_RDAT MEM_ACCESS o o M_CS css RsT CLR INV SCLK CE = M_CS M M CS Py ‘
oo rosar mesn |y | gsoFrmst ) -SSR wSCge o WP Ry owp |
VME_SEN Q| | e OPAD
AUTO_SLD ror S e o mOoP-DONE mSOFT_RST M_RST !\OBU&{WM“ RST - ‘
INV \/OBWLTES“
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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
THE OHIO STATE UNIVERSITY [T VME Communication Interface BY JRdPA”ENT PAcE 1 FrOvEeT D785
PHYSICS DEPARTMENT ELECTRONICS LAB DDU VME Controller Logic BATE e PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 1-4-2005_17:12 VMECNTRL . 9 2|




Serial ADC (MAX1270/1271) Interface clock: 1.25MHz (Divided SLOWCLOCK) is used
The ADC1270/1271 can work at a frequency from 0.1MHz to 2.0MHz

BUSY_FB[15:0]

FD16CE

BUSY_HIST[15:0]

BUSY_FB[15:0]

DDU_READY Qs
CE °
Page 9 CLK80 |° DMB[15:0]STATO
m o
SERADC
RESET
W-DEVICELS | peyice OUTDATA[15:0 c
COMMANDI9:0] OUTDATA[L5:0] — L K VME_DEV6 VME PARGUTS BUFE16
COMMANDI9:0] i ]
rROBE errone STack | DTACK g B uSyH |St0 ry ::lVME PEN > BUSY_HIST[15:0] t OUTDATA[15:0]
INDATA[15:0] AND2
INDATA15:0] FD16CE
" ADC_DIN
WSLOWCLK 15 owetk ADCDATA ADCDIN ADC CLK OPAD WARN_FB[15:0] |p15. WARN_HIST[15:0] .
\PADIPD ADC_DOUT~, . A DC_DAT ADCIN ADCCLK ADCCLK OPAD S — ol150) WARN_FB[15:0]
1BUF i ADCENA ADC_CS oD CLK80 CE DDU_WARN[15:
OBUF r-CT .
LED — L/M ¢
£
. VRST RST DIAGADGI150] DIAGADC[15:0] vc C ii RESE B U FElG

LED_MoDE14 BUFE16
E
LAO_[15:0]

. MEDEYS VME_PAROUTS £
WarnHisto ry VME_PEN WARN_HIST[15:0] OUTDATA[15:0]
AND2

DIAGADC[15:0]

REAL_FMM 4—-bit—decode definitions ame

0001: Warning/NearFULL (Grn ON, Yel BLINK)
0010: Lost Sync, need SyncReset (both BLINK)
0100: BUSY (Yel ON)

1000: Ready {DDU Ready == !Busy} (Grn ON)
1100: Error, need HardReset (Yel BLINK)

VME_NOT_READY
SETWARN3

FMM_WARN
OR2
RL FMM1

SETSYNC3
FMM_SYNC

OR2

Page 10
RL_FMM2 SETBUSY3 FMMLED
FMM_BUSY OK2FMM o i
orz gRL_FMM2 BUSY2FMM RL_FMM1
RL_FMM3 |
AND2B1 BCLK —4  GRN_LED “REALFMMS
RL_FMMO OK2FMM ok e = Do OPAD
RL_FMM3 B———Cw
RL_FMM2 IMRST
CC16CE SOP3B1A FMMLED
SRL16E RL_FMM1
Qs - SRL16E L FMM3 ERR2FMM BLINK YEL BUSY2FMM [ e
ce ceo— RL EMM2 RL_FMMO BLINK_YEL
c BCLK EN | . ol INT_BCLK R - o == ks
SCLK BCLK_EN BCLK BCLK
.VRST o ] :K .—_S?:K Q %VO | .(B;E:EK « e YEL LED y\OéGMFBEA’EFMMA oD
3 o CLK
g M g A0 w VRST |
g A2 g Al
51 A3 § A2
@INIT="0000" g "
e Serial ADCs & FMM LED Logic 1
DDU VME Controller Logic JRG D785
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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
—_ LLRD_FIFO-1 =
stieT_pone FDS_1 OR3 FDS_1 RD3 % ::j > RD_TO VME
VME_SEN -—\RD . . o VME_SEN RD—\3 . s EN_VMERDAT e weo RDWORD_TOVM
I I e i D T e
AND4
NAND3 SCLK NAND3 SCLK e sen A
= = RD34TO_VME
¢ N mRD_TO_VME RDWORD_TOVMEgy
SR4CE
o SRACE3 mCLR DTACK{>O CLR DTACK | | o | DTACK 1 AND3
&I—su INV DTACK 2 VME_SEN
FDC mCLR DTACK OUT_VME_WC[3:0] ENDED_CMD a———1 SOP4 LS
OUTVME_WCEN Qi3:0] OUT_SHFT_DONE . o2 | DTACK 3 mOUT_NE ez mRD_TO_VME '\ ROWORD_TOVMig
CLR DTACK o CLR_DTACK+ LTOVME — OUT VME wCi T\
L CE Pag 7 .SCLK c 03— 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 VME_SEN VME_6SERO SR16LCE BUFE16
- YME DATA CE BUF VME 6SER1 RDWORD TOVME2E
N VME_DATEN BUF VME_6SER2 OUTDATA[15:0]
e ARRERS M_SDO
- VEM_ACCESS BUF VME_6SER3 LLRD FIFO1 OUT VME SHETE
— BE e @Mw BUFES8
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 AND4B2 OUT_CONST[7:0] OUTDATA[15:8]
g ROAT 0P 1 VME_6SERS 0x00 >
- RDAT OP 4 BUF VME_6SER9 SR16LCE BUFE16
mRDAT OP 5 :Ei VME 65ER10 mo_ToWES? U RDWORD_TOVMELE
™ RDAT OP 7 VME _6SER11 150 Q_TOVME[31:16] OUTDATA[15:0]
Q[15:0]
@ DO SLD % VME esER12 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|
THE OHIO STATE UNIVERSITY [T VME Communication Interface BY d”A”ENT PAGE 1 Fro=et D785
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’ | ° ‘ ‘ > BUFEZ
1 D4_16E LED_PARO g
arallel Register Readout [ e I e
LED_PARL = u
Al D1 4——. . VME_PENO LPO1 LEDl .
PCMDO
I A2 oz | LED_PARZ o | /ME_DEVO LP02 LED2 -
mEDEE VME_PAROUTE-0 MODE[7:0] A3 ps | LED_PARS o g VME DEVL LPo3 %@_.LED?:
ey os| LED_PAR4 o W
mLTOVME | BUFE16 LED_PARS g .@M -
£ DS VME_DEV2 LPO4 LED4
NS LED_PAR6 - u
IN_VMEDAT[47:32] OUTDATA[15:0] D6 VME DEV3 INV. LPOS LED5S =
et or | LED_PART g g VME DEVA WY pos LED6 -
e DR VME_PAROUTS8-1 BE— move oevis (SO weor LED7 -
mYME_PEN Do |— W
mtTOVME | BUFE16 p10 [— BUFE4
AND4 E b1l mED_PARL ¢
IN_VMEDAT[31:16] t OUTDATA[15:0] b1z - VME PEN LEDO -
e —— o131 Ve PEND LEDL o
| — VME_PAROUTS-2 MODE4 ona Lo LED2 o
WMEPEN MODES LEDPAR | o 15— | -PCMD_WR S LED3 -
O E’UFE]'G MODE? LED PARI &
mYME PAROUTE0 KWL ip1s LEDS -
mYME PAROUTE-L WL ipis LED6 -
mYME PAROUTE2 UL ipyy LED7 -
INV
BUFE4
m ED_PAR2 e
- VME PEN LEDO
[ UME DEVS LED1 -
. VME _P_DATEN LEDZ .
mOAK | LED3
INV
. LED PAR2 g
- - - - - - mlED PARZ £
Parallel VME_ADR: slot[23-19]typ[18-16]dev[15-12]free[11-10]cmd[9-2]res[1-0] LED4
. . |
PCMDI[15:0] Dev<8: Read Only, no CMD req'd. Dev>=8 needs CMD, CMD>=128 is Write VME_DEV6 LED5
mMEDEVS LED6
LED7
. COMMANDO A0 FVME DEv14 .
. COMMAND1 AL
. COMMAND2 A2
. COMMAND3 A3 FDC FDC
VME_PENO
VME PENO . VME_PEN1 VME PEN D Q VME P DATEN £
= P Q 2‘ BTACK
AND2 SCLK o BUFE
mScLK | DS0 L R
CLR DS1 VMEP_RST T
VMEP_RST
e VRST
PCMD10 OR3
PCMD11 .COMMAND7 FDC
beubiz WpUE PR VME_PWRITE PCMD_WR
PCMD13 mUVE PENL o Q———— 1
PCMD14 .—(LTOVME SCLK
mMEPENO | o PCMD15 AND4B2 ¢ R
m/MEP_RST
THE OHIO STATE UNIVERSITY e VME Communication Interface BY JRdP“”ENT PAGE 1 PROJECT D785
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A I B c ] D
- . PCMDO
arallel Register Rea rite s | e
YME PEN j‘
. . PCMD15 -
Required for Test ﬂrmvu‘aﬁm&; enly, Keep for "Pro'" version: wo%— BUFEL6
OK to keep thoUugh: B | ) érwomss Fol8cE E
CMD15 = "EMM Test Regn ED16CE LTOVME BUFE16 mYMEDEVO INDATA(15:0] | py15:0] DDU_WE_SEL[15:0] OUTDATA[15:0]
VME_DEV9 B E R QUs:]
B INDATA[15:0] FMMREG[15:0]  AND4 OUTDATA[15:0] SOMD WR W CE DDU WE SEL[15'0]
PR PR ) VME_FMM_TEST cE FMMREG15 w—n PCMDO I& c - _ )
mPeYD YR = SCLK_ | o FMMREG14 F .7;\.\“34 SOFT_RST ot Ezi ai zit(l)
mPcvols - acser CLR EMMREGLS FOEs DDU_WE_SEL2

"FMM Override Enable"

Required for Test firm wgwess g

%% J]/\XN?E PAROUTS-3

BUFE16

OK to keep though:
Read VME Par Dev 8: FD16CE

PCMD3

.VME PEN
.LTOVME

FMMREG9

FMMREG8

FMMREG7

FMMREG6

FMMREGS5

FMMREG4

AND4

FMMREG12

FMMREG11 AND4

FMMREG10

NOR4

AND4B1

FMM_OVERRIDE EN.

AND3

E
INDATA[15:0] D[15:0] IN3REG([15:0] t OUTDATA[15:0]
QU5:0]

.IN VME_DATEN
"Test Reg 0" =K

INPUT2 [~ EVCNTRST

CE

CMD 3

‘ IPAD1PD

c
CLR

]
FD16CE

.PCMD4
.VME DEV8

VME
.VME PEN

.LTOVME

PAROUT8-4

BUFE16

AAN E
COU I d be te m pO rary INDATA[15:0] D[15:0] IN4REG[15:0] ANDe E OUTDATA[15:0]
Q[15:0]

.IN VME_DATEN

CE
CMD4 = "Test Reg 1" e e oe
.7
‘ IPAD1PD INPUT6E {>MWSDBC0 ‘ .LTOVME
1BUF FD16CE

.IN VME_DATEN CE

.PCMDS

) VME_PAROUT8-5

BUFE16

AAN AND4 E
COUld be temporary INDATA[15:0] D[15:0] INSREG([15:0] t OUTDATA[15:0]
Q[15:0] PCMD6

e

OUTDATA[15:0]

CMD5 ="Test Reg 2"m==+ SCLK ¢ o .ﬁjﬂpmoum-e
.SYNC RST | TOVME BUFE16
FD16CE = i c
INDATA[15:0] DlI5:0] IN6REG[15:0]
IN_VME_DATEN Qs:o] [ o A—
B CE
CMD6 = "Test Reg 3" mSCLK L. on .ﬁjﬂpmouﬂw
mSOFT RST — 7 | TOVME BUFE16
FD16CE =

AND4 E
INDATA[15:0] D[15:0] IN7REG[15:0] t OUTDATA[15:0]
Q[15:0]

.IN VME_DATEN

Keep for "Pro"

Keep for "Pro"

VME Parallel Dev 9 CMD 0,5 data

Nibble-1 is inverse of Nibble-0
Byte-1 is repeat of Byte-0

"] DDU_WE_SEL7 a

DDU_WE_SEL15
] DDU_WE_SELO \D4B2
] DDU_WE_SEL8
] DDU_WE_SEL4 O
] DDU_WE_SEL12 O

WOOUME SRS GBE_PRSCL_SELAND4E2
mOoUVESES

[ DDU_WE_SEL1

DU WE SELIS o s
AND4B2 .MDMOUTQ-S
mMEPEN |
m-TOVME |
. . AND4
Verslior: FD16CE

WYMEDEVS INDATA[15:0] D[15:0]
EYME PEN Q[15:0)
VME_FAKE L1 SEL cE
mecMD WR SCLK
mPCMDS L ¢ CLR
AND4 SOFT_RST

] FAKE_L1 SELO

verslion:
[t DDU_WE_SEL3
[t DDU_WE_SEL11

DDU_WE_SELS
DDU_WE_SEL6
DDU_WE_SEL7

DDU_WE_SEL8
DDU_WE SEL9
DDU_WE SEL10
DDU_WE_SEL11
DDU_WE_SEL12
DDU_WE_SEL13
DDU_WE_SEL14
DDU_WE_SEL15

\ GBE_KILL_SLINK_WAIT ~_ “"VME4 P
[ gGBE_PRSCL SEL2 (VB VMES o
G
mCBE PRSCL SELL “"VME2 P
V;m»vosas
BVEyMEL
iy — OPAD

\  GBE_PRSCL_SELO
L/

. DDU_WE SEL2
R > GBE PRSCL SEL2 g
. DDU_WE_SEL6 C

[ DDU_WE_SEL14 e

AND4B2

FAKE L1 SEL[15:0]

FAKE L1 SELO
FAKE L1 SEL1

BUFE16
E

.FAKE L1 _SEL8 ﬁ FAKE L1 INFPGAO N SLOTTIN‘PUTS

] FAKE L1 SEL4 a
FAKE L1 SELI:
[ SELZD)

AND4B:

FAKE L1 SEL1
|

FAKE_L1 SEL9

[ FAKE L1 SEL2
AND4B2

OBUF

FAKE_L1 SEL[15:0]

FAKE L1 SEL2
FAKE_ L1 SEL3
FAKE_ L1 SEL4
FAKE L1 SELS
FAKE L1 SEL6
FAKE L1 SEL7
FAKE L1 SEL8
FAKE L1 SEL9
FAKE_L1 SEL10
FAKE_ L1 SEL11
FAKE L1 SEL12
FAKE L1 SEL13
FAKE L1 SEL14

OUTDATA[15:0]

OPAD ‘

FAKE_L1_INFPGAL [~_ *“”INPUT?
|-SBur

rrrrr OPAD

FAKE L1 SEL15

ce .7E::E i zi:o I \_FAKE_L1 DDUCTRL y\‘ CVMEOQ oo ]
—n n SCLK J FAKE L1 SEL6 it
CMD7 TeSt Reg 40 c CLR . FAKE L1 SEL14O
. ANDAB2
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B c T D

\
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
» IN_VME_SHFTEN VME_SER12 - M SDI BUF SER CTRL1S .PROG PG4 | - Lsad LED5S .
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 LEDG6 -
PROG PG7 [N 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 .%
os | LED_SERS g . CSS_MET BUF  vme B
* "\ 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 Ll
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 T~
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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A T B c D

DIAGOUT[150]
cGAO DIAGOUTO
DDU Broadcast Address = 28 = 0x1C = 11100b - o
mCeAL DIAGOUTL
AM[5ZO] IED1 AMS[5ZO] mccr2 EE: DIAGOUT2
mccas 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
[ VALIDAM gy L SOF
GAS CGAP ‘ AMSS .M
YORS L | ADRS22 BUF
pCc WEWORD | Check for 16bit data transfer mode ADRS?3 BUF
L
ANDS SUF
IFD4_BUS  —
AMS{30] - VALIDAM
Q[30] - EOARDENS BUF
IACK OUT_pg BUF DIAGLOUT[15:
as 2SO DIAG10UTO
OR2B1 e AMS1 BUF DIAG10UT1
L
BUF
| Ays2 DIAG10UT2
BUF
AMS3 DIAG10UT3
==
A BUF  piaciouts
. BUF
VALIDGA P AMS5 DIAG10UTS
B WRITE ==
Board selection FDC
CGA4 n [ VALIDAM DIAG10UT6
L NV
ADRS23 CGA3 {>O RLEDL | p Q| LEDL - LWORD BUF DIAG10UT?
: > L BROADCAST ENB NV SOF
CGA4 CGA2 ADRS12 DIAG10UTS
= L
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 ADRS17 DIAG10UT13
DS1 FASTCLK c FASTCLK |\ L SOF
L L CANDSBZ L CIR L CIR [ ADRS18 — DIAG1OUT14
: > COMMANDI9:0] > () ASYNSTRB RST J£DRSHIGH DIAGIOUT15
COAL NORS [PRLLS COMMANDY NV MAXDELAY=2NS BUF DIAG20UT[15:
ADRS2 DIAG20UTO
ADRS1O g ADRS10 BUF COMMANDS LED[2:0] = SoF
SUF FDC LEDO g ADRS3 DIAG20UT1
6RO ADRS9 COMMAND7 AT SOF
L LED1 ADRS4 DIAG20UT2
BUF SYSOK RLEDO LEDO ARt
ADRS8 COMMAND6 aveer D e——M LED2 BUF
XOR2 L SOF SYSFAIL NV ADRS5S DIAG20UT3
ADRST COMMANDS L
L SoF AND2 EASTCLK /DRSS BUF  piaczouts
ADRS6 COMMAND4 B—=——")c BUF
ADR[231] L SOF CLR W ADRS? DIAG20UTS5
ADRS[23:2 JL0RSS COMMAND3 RST SUF
IFD4 BUS [ . ] SUF ADRS8 DIAG20UT6
A0RS! COMMAND2 L SOF
ADR([23:20] ADRS([23:20] SoF ADRS9 DIAG20UT?
ADRS3 COMMAND1 v L SOF
L ADRS10 DIAG20UT8
BUF B
ADRS2 COMMANDO
=== BUF
ADRS11 DIAG20UT9
50 FD FD FD mioRsu |
Iy SYSOK BUF  piacroutio
SLCLK2 SLOWCLK2 L
D Q D Q D Q BUF
" ED NMAXDELAY=INS |5, rc 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
THE OHIO STATE UNIVERSITY VME-Address Decoder J Rd 2A D785B
PHYSICS DEPARTMENT ELECTRONICS LAB DDU VME Controller Logic SATE e PAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 5-25-2005_15:37 COMMAND .1 3A




A B c T D

ADRS18 -
S Slot Selection: ADR[23:19] ADRJ[1:0]=Not Used | | VME-serial Device code:
ADRS16 NV . . . . 00 || Read Input FIFO 0 (32-bit data, no Command req'd)
Device: ADR[1512] 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)
Type: ADR[18 16]:000b for VM E_JTAG 03 || Read Input FIFO 3 (32-bit data, no Command req'd)
ADR[ll'B]_bit count 04 || Flash SRAM (RdStat or Program Page), NEEDS COMMAND
VME- ; . : COMMANDI9:0 { P ---> command required with device 4:
00 ”‘]TAG Device code Path IR bit Iength ] ADR[7.2]—JTAG command 0x 00: Read Status Register [8-bit data]
01 || Output FIFO  **Fix** 4 slot[23-19]typ[18-16]dev[15-12]bitcnt[11-8]cmd[7-2]res[1-0] 99: Program page 1 (Il ¢ ) [16 bit daral
02 || VME_Ctrl PROM (all PROMs=XC18V04) 8 . 9¢: Program page & (D0R ofieets) 192 b daral
03 || DDU_Cirl PROMS 1 &0 818 ADR[18:16]=100b for VME-Serial ot Sumtrisit i
04 || InCtrT PROMS 1 & 0 848 e OF: Program page 7 (Board ID) [16 bit data]
05 || DDU_Ctrl FPGA (V2P7) 10 COMMANDI9:0] ADR[11:6]=Not Used 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_gtrll Eggﬁ\\ gKI" DdMB)FIbfr Ch.)-N/A
07 || InCtrl FPGA 1 (V2P20) 14 oal _Ctr Board ID)--N/A
08 || Input FIFOs 0-3 Ardraed slot[23-19]typ[18-16]dev[15-12]free[11-6]cmd[5-2]res[1-0 OF || Load all 4 DDR InFIFOs
09 || Serial ADC (...not JTAG...) N/A Dev>=8: Write Only. Dev=4 needs CMD, CMD>=9 is Write. Otherwise Read
L . — 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[13:0] slot[23-19]typ[18-16]deVv[15-12]free[11-10]cmd[9-2]res[1-0 moomsiz |, oo | vitEDEVD
. ADRS12 A0 Do DEVICEO COMP22 . ADRS13 AL D1 VMEDEV1
[t ADRS13 AL D1 DEVICE1 ADRS[232] [t ADRS14 A2 D2 VMEDEV2
g ADRS14 a2 b2 DEVICE2 A21:0] FDCE g ADRS1S a3 b3 |_VMEDEVS
.% A3 D3 DEVICES FDZZCE EQ SAME_ADR > C VME_SADR_CHANGE D Q VME_SADR CHANGEE D4 VMEDEV4
D4 DEVICE4 D50 INV VMEDEVS
VMELS VALID ADRS[23:2] SADR[23:2] WEADR ENJ o b5
D5 DEVICES s MIDCLK D6 VMEDEV6
06 DEVICES Nora WECARD ACC SADR EN ¢ CLR o7 |_VMEDEV?
o7 DEVICE? .VME SEN-2 . MIDCLK c 555 . RST ‘ FDCE . VMEDEVS
e DEVICES AND3 s CLR - DTACK_RCVD posrop mTOVME o Q| LTowvE g 0o L viEDEVS
D9 DEVICE9 <<---VME-DDU Pargllel or2 CMD_DONE WYMELS VALID o b10 | VMEDEV10
b10 DEVICE10 <<---VME-DDU Serial WSYSOK AND2 MICCLK D11 | VMEDEV1L
D11 DEVICE11 .VAL\DAM BOARD_ACC VME SEN RST o D12 VMEDEV12
12 DEVICE12 ECARDENE RST b13 | _YMEDEV13
o3 DEVICE13 <<---VME-DDU Serial ADC ADRS18 __AND3 OR2 mUVE ENgg b14 | _YMEDEV14
b4 — FDCE 8 E D15 | YMEDEV1S
ADRSHIGH | D15 —— VME_SEN - vce
D Q
. . AND3B2 FDCE
VME-Parallel Device code (all 16-bit data): WYVESVALD ce FDC
LVME_SDATA CI
0: R; BUSY State (i.e. NotREADY) 15=DDU, 14-0=DMB[14:0] WG e WECARD ACC | ° Q u
1: R; CSCs w/Warning-NearFULL T CLR it ADR DM b Q[ YMESDATACE | ce
2: R; CSCs w/Lost Sync, need SyncReset WMESENRST ] = g MIDCLK s
3: R; CSCs w/Error, need HardReset W PR CHANGED) - MICLK CLR
4: R; Quick summary of all boards that require a Reset — AND4B1 ¢ ar WCLRLWME DATACE |
Boundary Scan PROM FPGA 4: R; Quick summary of all boards that require a Reset CLR VME DATA CE —
IR Codes XC18V04 | Virtex2Pro 5 R; CSCs wiWarning-NearFULL History .D*ih
8-bit IR 10-bit IR 6: R; CSCs BUSY History m st CLR LVME DATA CEgg
N 8: R/W; VMEser Input Shift Registers (shifting is a separate VMEser command) OR4 .ﬁ'L/
Device Bypass 11111111 1111111111 ---> command required with device 8: Typical VME—JTAG sequehce: OR3
User Code 11111101 1111001000 0x gg-c\)/%/: _?elad ":F;“ Retg'sée’l%'i_[tlg‘?“ data] 1st VME Data: send IR (10-bit) "User1"
ID Code 11111110 1111001001 o RIW: o prte Input Register O [LE-bi data)  on 2nd VME Data: set Userl DR (8-bit) "Select Function" FDC
u 1 _ . ’ N > N 3rd VME Data: send IR (10-bit) "User2" ADRS16 BOARD_ACC
ser N/A 03C2h=1111000010 ---> command required with device 9: 4th VME Data: send User2 DR (16-bit) I ‘ ) VME PEN-L | ° VME_PEN
User2 N/A 03C3h=1111000011 0x gg \’I?Veid seg_istter [[igg';‘ (cjiatla} Arepeat this as needed for all data bitsa AR5 VME_PEN2 W‘
. rite egls er aell ata . -hi " " . ADRS18 O AND2
) 14: R; bits 15-8 unused, 7-0=ModeSwitch[7:0] 2:: xmg BZ:; zgp E‘J;F;rg.lggl?S-bLiJl)sﬁr&IO-Op" AD3BL WSAVE AGg WVRCK e ORz
For blgger V2P's add 1's to the left 15: R; DDU_Info/Status bits (VMErdy, FMM, Geog/Slot Adr) 74 vME Data: send IR (10-bit) "Bypass” LR Lo DATA O CLR
WCLR LWME DATACE ]
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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
. \Eoébﬁ’ n LAsor
»ﬁ
OUTDATA3 S DATA3 ’\Mmm 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
»ﬂ
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
&
SLCLK ™~ SLOWCLK
FD ° ° ° ° ° ° MAXDELAY=L3NS-BUFG u
D Q c . MIDCLK c . FASTCLK c
. MIDCLK c
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A B c D
Page 6
SR16LCE
BUFE16
Lzt su RDTDOBK E Pa e 5
] OUTDATA(15:0] SR16CLRE
SHDATAX Ql15:0]
:ENABLE g } CE st
siowewc | FDC INDATA[15:0] o150)
AND2B1 CLR .RDTDOBK D Q RDTDOBK+1 D © RDTDOBK+2 E
RST % Ny DTACK g (NDATAD Qi5:0]
I :
READTDO .FASTCLK c .FASTCLK c \/BUFE LOAD Qs 0 TDI
CLR CLR L t BUF
RDTDOBK s ] ST T SHDATA
FDC LOADCE ce
DATASHFT ] FDC ENABLE
LOAD 1 mSlowelk | o
AND4B2 INSTSHFT o Q ) LOAD-1 o o LoAD g AND2 CLR
BUSY
OR2 RST
. STROBE AND2B1
oAb c CLR .SLOWCLK c
CLR
: RST ) > RST
OR2
DTACK_EN E
DATASHFT o m
:ED—L FDCE FD FD FD ST =
OR2 o o o 0 o 0 o 0 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] ]
COMMAND6 Do Q0
.COMMANDO D Q DHEADE- COMMAND? o o FDCE FDC FDC
DATASHFT
STROBE L CE commAND8 | ., @ DONEDATA 1 | 0 DONEDATA o 9 DONEDATA*1L | | DONEDATA2 o
: ) c No Load?
BUSY CLR COMMAND9 D3 Q3 ANDZBL .SHDATA CE
AND2B1 NOR4 .SLOWCLK c .SLOWCLK c .SLOWCLK c
RST g | CLR CLR CLR
ONEDHEAD o up LOAD LOAD LOAD
FDCE mioo ] mioo ] mioo ]
OR2 SHDATA LOAD L
mcoMMANDO | o IHEADENgY : ) ce ceo —
ENABLE
INSTSHFT iLOWCLK
STROBE L CE RST AND2 ¢ CLR e
:BUSY ; ) € R RONEDATA+L \ N\
AND2B1 WRONEDATA #/
RST
OR3
ONEIHEAD
OR2 FDCE v
.COMMANDl TAILEN .
INSTSHFT D Q
:DATASHFT ) CE
LOAD ENABLE
OR2 R RESETJTAG o Q SOF
BUSY
ONETAIL meLoweLk c
OR2
OR2 CLR
RST
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FDPE FDPE
FDCE FDCE ] FDCE g SHIHEAD E
PRE PRE ,\L TMS
SHIHEAD —° Q b Q ° Q ° Q ° Q L Bure u
:@D—.— CE CE CE CE CE
SLOWCLI I
ANDZ = N CLR N CLR ¢ ¢ N CLR
- RST Té
® ® ®
e FDPE ° °
FDCE 1 FDCE FDCE SHDHEAD __E
PRE ﬂ TMS
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
IDONEDATA_1
o : D ™S o
[ SHDHEAD CE CEO [ SLOWCLK c TAILEN %JFE

J-SLOWCLK c el meusY AND2
.%T\ R i DONEDATA+1 \ SHTAIL gy
ST ] WTALEN
’—'L/ AND3
OR3
CB4RE FDC FDC
9 | RESETITAgY
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 BUSY
LOAD
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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FDPE FDPE FDPE FDPE FDPE
FDCE | 1 1 1 RESETITAG E
PRE PRE PRE PRE PRE .—,\L T™S
RESETJTAG b Q o Q o Q ° Q ° Q o Q %FE .
:ED—Qi CE CE CE CE CE CE
AND2 .m c R —>PpcC —bC —>PcC —>PpcC c
RST |
I @ f @ L 4
[ @ ®&—FBbPE————@ @
FDCE — sl €
PRE F TMS -
D D
SHTAIL Q Q L sore
:ENABLE ) CE CE
AND2 R ¢
] SHTAIL
T™MS -
L Bure
NORS
CB4CE
wl— FD_1 CB4CE
QL DONETAIL D Q DONETAIL+1 oo —
Q2 — o1l —
L SLOWCLK
ENABLE CE CEO [— Q3 2 DTACK
|
AND2 WELOWCLK ¢ R TC — RESETITAG cE cEo AND2 Sl L sore u
RST
RST DTAIL WELOWCLK K¢ Tcb—
CLR
OKRST T
= B
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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
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cLR
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o MD13 Q13
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P s0 MQ13 cE
LR
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o MD12 Q12
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¢ s0 MQ12 ce
cLr
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0o
o MD11 ou
D11 D1 0 Q
P so MQ11 CE
CLR
I on
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0o
o MD10 Q10
D10 o1 ° Q
P S0 MQ10 CE
cLR
[ QK
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0o
o MDo el
Do b1 ° Q
P s0 MQ9 cE
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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
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[ ] c
CLR
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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
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FDSE
m—su o s Q Q0
R CE
c
Q0
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D Q QL
CE
c
R
> Q1
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D Q Q2
CE
c
R
® Q2
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D Q Q3
CE
c
R
® B
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m—CLR
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SR8CLE

INDATA[15:0]
INDATA[7:0]

Serial ADC Interface MAX1271

DDU VME Controller Logic
CMS CSC Electronics

GU

2J
5-13-2005_10:48

SR16CE BUFE16 o[7:0]
INDATA(15:8]
erniely su RDMAXDK E o)
QMAX[15:0] OUTDATA(15:0] Q7]
AND3B1 BUSY QI15:0] LOAD ADCDATA
L
mRSTBUSY QMAX EN | ¢ CLKMAX BUF
CLKMAX mSLOWeLK Lo ROMAXDK E BUSY A
AND3B2 CLR 2 F STACK CLKMAX CE
RST &1} = | BLOWCLK |
BUFE AND2B1
CLR
FDC FDC FDCE or
o)
8 }7 b 0 o ° LOAD o
BUSY
CLKMAX
WRITEMAX ASYNLOAD c SLOWCLK |\ SLOWCLK |\ -
BUSY CLR CLR AND2B1 CLR FDC
RST RST
RSIND3BL o) E
o] }7 D Q
> [} —
E I:L DTACK
Sl .
OR2 ‘ L Bure
c
RST CLR
OR2B1
BUSY LED
0 Q >0 u
LOAD &
ORrR2
mSLOWCLK o
R
RST . .
RSTBUSY DTACK for Load Instruction/Data Register command
QMAX(15:0]
DIAGADC[15:0]
QMAX0 DIAGADCO
QMAXL BUF DIAGADC1
QTIME[7:0] BUF
BUSY Qr7:0] QumAx2 DIAGADC?2
FDCE FD SUF
CLKMAX CE CEO ] QMAX3 DIAGADC3
gLowcLK QTIME3 DONEMAX BUF
AND2B1 c iR TC BUSY D Q D Q QMAX4 DIAGADC4
TIMEL BUF
w CE QMAX5 DIAGADC5
AND3 e ELOWCLK |\ meloweLk o oMAx6 BUF DIAGADCS
CLR
I QMAX? BUF DIAGADCT?
QumAxs BUF DIAGADCS
QMAX9 BUF DIAGADCY
WRDMAXDK BUF DIAGADC10
BUF
aoceik NV CLKMAX meUsY DIAGADC11
meocin BUF DIAGADC12
.m BUF DIAGADC13
ADCDATA BUF DIAGADC14
b |
BUSY BUF
ce WADCCLK DIAGADC15
RSTBUSY b
SLOWCLK | °
anozer CR ES ADCENA
RST §|—ADCENA g
:BUSY ; >
was ~ADCENA1
OR2B1

D785

SERADC 1 9A




CFEB JTAG command decode

COMMAND6

COMMAND7

COMMAND8
COMMAND9Y
CMDHIGH AND4B4
COMMANDO

COMMAND1
]

= DEVICE
[ COMMAND4 a
[ COMMANDS e,

WRITEMAX u

COMMAND2

COMMAND3

AND5B4

[ COMMANDO

J CVDHIGH
COMMAND2
L

READMAX u

[ COMMAND1 a
[ COMMAND3 O

- COMMANDO ANDSB3

] COMMAND1

[ CMDHIGH ) READBB_NOTUSED u

[ COMMAND2 a

[ COMMAND3 O
] COMMAND3 ANDSB2

[ CMDHIGH

COMMANDO SELADC_NOTUSED u
= }

[ COMMAND1 O

[ COMMAND2 o

[ COMMANDO ANDSB3

[ COMMAND3

[ CMDHIGH \ READADC_NOTUSEI

[ COMMAND1 a

[ COMMAND2 e
AND5B2

) CMDHIGH u

AND4B2

COMMANDI9:0]
COMMANDO

COMMAND1
COMMAND2
COMMAND3

COMMAND4

COMMANDS

COMMAND6
COMMAND7
COMMANDS8

COMMAND9

Serial ADC Commands decoder
DDU VME Controller Logic
CMS CSC Electronics

Serial ADC Command Decoder:
00 || Write Control Byte to MAX1271's
01 || Read Data Back from 1271 Register
02 ||

03 || Read Data Back from Burr-Brown Register; Not Used

04 ||
05 ||
06 ||

08 || Write Serial ADC Chip Select Register; Not Used
09 || Read Serial ADC Chip Select Register; Not Used
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LED {>O i)
) I
8 }—t T Q BLINK ) e
CE OR2

mECK e
FDC o )
m KILL_BLINK T
LOOP FLASH | LFLASH
OR2B1
CLK
B—)c
SOP3B1A om

& XILINX  9re

Title: FMMLED
[Comments: Custom LED Slow-Blink Control for FMM Outputs
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