SN000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000600000000000000000000000000000000000%>
= this DDU: = _ 6-28-2006 13:50 £
= add _BX Offset_ to Flash SRAM VMESCTRL (file 0Oddu_vnBFD17A01 Version 17 B
3 =
= CMs CSC DDUS, VME FPGA v, Begin vme5ctrl from vmed4ctrl v5, new DDU5 pinout=
= v3-8: All PROM JTAG lines now have 3-state drivers, fixed UCF FMM pins-
= _ Vv9-10: Add VME Serial ADC control (Device 8...13 in r2), debug on LEDmode14; tune DLLS5=
:§ v11-13: Modify FMM LEDs, add 3 IRQ pins, add VME Registers for GbE/SLINK_WAIT, Fake_L1A_Enable & DDU production testirg
= v14: Add Restore-ldle after SoftReset, add Busy/Warn history on VMEparDev6/5, tune RealFMM logig:
> o v14r2-4: Tune Busy/Warn history:=
= v15: Tune ToVME and AS timing, also VMEpar_Info Reg; sets IRQ1 on Error; add debug LEDmodel2:
= v16: Tune 12-bit SADC, add verilog-Cascade bit_counter for CSC Sync/Err flags for IRQ:
- Set all Banks to 3.3V 1/O _ V17: Remove SyncRst where not needed=
= Indep Clocks: clk80, sclk -not yet- v18: switch DDUfpga JTAG from SIwClk2 to SCLK=
= Dependent Clocks: ck40=clk =
Ei Verilog Module Synth notes: §
E§ command line options: —bufg 0 —iob false —iobuf no vmeentre | Mode 1 Switch Block, reversed labels on board §
3 : - =
= PROGRAM takes < 55 ms (28ms this FPGA 1: Mode Bit 0 3
= 2: Mode Bit 1 >
= PART=XC2V500-5-FG456 3: Mode Bit 2 =
= — _ 4: Mode Bit 3 3
= PROM=XC18V04-VQ44 gg@Rﬁnlzl\_vilgg Ctrl\vme5etr] 5: Mode Bit 4 "\ 00 for Standard Debug, 01 for VME-Serial =
2 - 6: Mode Bit5 J 10 for Flash RAM, 11 for VME-Parallel 2
= VME Broadcast Addresses: . 7: Disable Auto Serial Load =
5 247051 TCB "Test Control Board PromID: 0503609gaset all LA bits HIGH, ~FPGA version on LEDs =
= 2%=TMB RST_1=Soft_Reset for FPGAs and ALL FIFOs =
-, -
< 27=Both DMB and TMB =
E§ 28=DDU Replace EmptyIN/FIFO_EMPTY PUs?
E§ 22:DCC - ELECTRON ICS LAB TO— pecs)t:VME IRQ pin functions §
R O oons oady time PHYSICS DEPARTMENT - ek it =
= Soft: < 20us THE OHIO STATE UNIVERSITY At Sorract defauly state on board! 3
(= . - No logic for VMECLK, VMEA1...0K. =
VBT PROGRAN < 27.6 174 WEST 18TH AVE =
= cirl— .oms -
< DDUctrl-PROGRAM < 30.4ms COLUMBUS OHIO 43210 Default Startup Order: S
< INctrl-PROGRAM < 54.8ms _ Release DLL (owait)  £3
:: ) DDU WordCount (64-bit words) for "No Data" event: 0x006. 4) DONE =
- oo Fomat sine DU i y DU WordCaut e DN, ol s QEER) $ e O :
E§ H1: GXBTINRIN f\?’ﬁiN/%“(x;j A IVR™ T-2: ow%"tﬁb“fi?”ﬁ“ﬁﬁf?;sﬂooom%oo . DDy WC, 2 DM Bwv=/tir’t]h21CC|2:FEEBB( r(]réCIZ:IEEBBi)Z)':O 042 =814 322 5) Roleace WE S
= H2: ox/800078601/Booo/FIFIHI T-1: 0x/S888:8885/66QQTPPEE” ' N o i s b =
S ha ODEE L Bas122 ST TR: 0A MWW SRWVHRERRIDUMK™ D ernet ByteCount = BXDDU WordCoumt ) 16,18 asumery | oocr 2o2rc) 3:
COOTO00G0) e (CO0O0E0000000G TG00 0000000000000 GG 0000000000 GGG OO0

YANAVANAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV/VANAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV/VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAN o >0 YAVAVAVAVAVAVAVAVAVAVAV/AVAVAN



A [ B [ C [ D
EDe = COMNAND . _Tome N
AT 1RQ_1 AT LTovME———————i TOVME OBUEow = .
o B R e - ovome [T browe o | oM B s N
VMED2 PAD TBERR BERR - .m IACK_IN UME SEN VME_SEN Y- RQ L-GBUF —->TOVME = VME Read, ~TOVME = VME Write
VMED3 AS AS | R | .7.\/135; MPLDONE | e _SDATA ce—VME DATA CE g OR2 5a u
PAD S P u BERR E LVME_SDATA_C—M. }—/W DTACK ODTACK OPAD ‘
1PAD 100 00 | e " UME PEN___VME PENO asoo
— — AS AS ! o
S S VMEDEV[15:0|— I RQ_1 RQL OPAD
VMEDT ___ J— \I;vv;?TRED LWORD DEVICE[13:0 S CER OBUF
VMEDS8 \PAD TWRITE e WRITE u B WRITE COMMANDI9:0] g xgg
TSYSFAIL IBUF SYSFAIL WA iRk COMMANDI9:0}— I DEVICES
S SYSFAIL SVSEATT
1PAD B u WESFAL | sysFAIL TACK OUT_JACK OUT DEVICE4
VME Power-on Rese* IPAD1PU ISYSRESET e SYSRST % AM[5:0] DIAGOUT}lS . DIAGOUTI[15:0] o %SEZ CLK: 40MHz
VMED11 — DEVICE7 . _ .
e IMECLKIN e GABT] SAESI DlAGtoUT[s S_::Z:ZE:ﬁ:Zi Devices SCLK: 10MHz = MIDCLK (max serial speed for FIFOs)
”_D'BiJF i | ApRz31y  DIAG20UTISO . Sevicer SLOWCLK: 2.5MHz (used for Serial ADC)
10PAD
CLK80 SADR EN VME_SADR_EN DEVICE! .
VMED14 s """ FASTCLK - ] DEVICEL SLOWCLK?2: 1.25MHZ
{LWORD o o[ TWORD g N D50l s NORTALS INDATA[15:0] A : - - b SlowClk
| <LowoLn_SLOWELK CLK is in phase with MidCIk, but they are not in phase with SlowC
VMED[1S:0] - W——| OUTDATALL50] slowoLk PROMs (max 2 MHz) use SlowClk2, Virtex2 (max 33MHz) use MidClk
AM[5:0] P — 3W . Serial Flash PROM (max 20 MHz) use MidClk or SlowClk2
0 age VMECLK: Not Used
AM1 FDC
IPAD o
o [0 ocsours - STROBE LSTROBE
D Q————#
IPAD AM3 L gur
e SOFT_RST VRST CLK80 .
IE > g =NoU |
IPAD AM5 \VME RDY+4 SYSRST CLR
~LD RDY - DDU_SRDY P a R
‘ \PAD VME7? >O LD_RDY
——————— IBUF_INV_33 AND2
SYNCRST [~ - SYNC_RST | RST
IPAD1PU
VMEAL VMEARSL] < SOFTRST g%y 53 EXTSOFTRST " <ot RSt s nr S~ RESET .
IPADIPU BUF " gPWR-ON-RST ] BUF SveRST C,L/ n PR T -
JTAG "Device" List
1: Output FIFO dvc7
IPAD1PU IPAD4PD . IBUF4 .
< UMEA4 | DMB_STAT[27:24] DMB6STAT[3:0] :
PADIPU VMEA4 IPAD4PD statizol 1BUF4 DysosTATIZO 2: VME_Ctrl Prom dvcl
VMEAS UL E2Y S 3: DDU_Ctrl Prom 1 & 0 dvcé
IPADIPU 113:0] > IPAD4PD a1 IBUF4 ) —
VMEAG [ ma DMB_STAT[31:28] DMB7STAT[3:0] 4- InCtrl Prom 1 & 0 dvca
IPADIPU IPAD4PD _ IBUF4 . :
DMB_STATIZA] ovsieTATd 5: DDU_Ctrl FPGA dvcs
IPAD1PU IPAD4PD - IBUF4 . : _
oue Sars: 1BUE4 ouessraTog 5 INCATFPGA O vz
IPADIPU IPAD4PD - IBUF4 . :
DMB_STAT[LL:5] DMB2STATI3:0] 7: InCtrl FPGA 1 dvc3
IPADIPU IPAD4PD DMB._STAT[39:36] IBUF4 DMBISTAT[3:0] 8: SLINK TTAG e
IPAD1PU IPAD4PD s STAT[15'12]IBUF4 DOMB3STAT[30] :
PADIPY TMEA - > IPAD4PD staTp3:40] 'BUF4 pvs1osTaTiz0 9: VME Parallel (...not JTAG...) N/A
D e aas20] S ;
IPADIPU IPAD4PD pyis STAT[19-16]|BUF4 OMBASTAT[3:0] 10: VME Serial (...not JTAG...) N/A
. . : . D4PD IBUF4 - Seri
IPADIPU DMB_STAT[47:44] - DMBL1STAT[3:0] 13: Serial ADC (...not JTAG...) N/A
IPADIPU IPAD4PD . IBUF4 . [mo e——— —
, SUERRYESZY SUEEIRYIED IPAD4PD IBUF4 15: Emergency Load for VME_Ctrl Prom
IPAD1PU DMB._STAT[51:48] DMBI12STAT[3:0]
PADIPY JMEALT GA0 o IPADAPD g statiss:sz) 1BUF4 pumeissTaTiz0)
\PADIPU IPADIPU 1GAO SR | : > :
IBUF GAl
PADIPU IAL
oy VMEA20 | oo [OF A2 IPAD4PD puig statisoss) |BUF omsissTaTs 0
IPADIPU VMEA20 IPADIPLI e —
IBUF GA3
(TSI S -
IPADIPU 1BUF GAd .MODEG S e VMES OPAD ‘
ADIO VMEA22 IPADIPU 16A4 Los0F
prows o VMEA23 paowy 1o P50 GAS | GAP ~AutoSLD_EN for DDU_C
IBUF
H H BY PARENT PAGE PROJECT
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A I B c I D
DAQMB ISPROMs' 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 VME-JTAG 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 oMMANDIE ] PEVICE oveens —DVCENBL__pg mOVEENEL DOM”T—!\L
COMMANDI[S:0] OUTDATA[15:0] .lNVTDll oTDIL oD ‘
INDATA[15:0] INDATALLS O]OUTDATA[IS:O] L gsuer =
Free L E D M Odes Page 4 BTACK 2K st e oTMS1 OPAD ‘
-IPADlPU ITDo1 WJJDM TDO oI — 21 gy OBUF “
LAO free: 13 LA1 free: 12,13 SR s | st
LEDs Free: 13 i ot g, PO
.
. B rasToLK LOAD1 DEVLOAD
TP 2'4 USGd . O,l | SLoweLk? SLOWCLK ROTHoAR u P2
R RDTDOBKAL [ RDTDOBKL RDTDOBK ™ L w
B rsT DONETAIL T RDTDOBK1+1 RDTDOBK+L gy L= N
DVCENB1 DONETAIL1 DEVDONETAIL gy
DVCENB2 DEVICE_ENB DIAG30UT15 InCtrl FPGA 0 14-bit IR
DVCENB3 mT00s BUF DIAG30UT14 VME-JTAG Only VME FPGA will drive FPG&%\‘SEZJTAG line
OR3 iz [ piacsoumis DEVICES DEVICE DVCENB2
= & keur R COMMANDI9:0] o 0 DVCENB ﬁ. mTcK2
s SOF DIAGIOUTL INDATA[15:0] MMANDL bL]JTDATA[lszo] SALAGER RESTORE_IDLE
mToKs DIAG30UT1L INDATA[15:0] — L ok
- DVCENES BUF  biacsouto DTACK |——————— 1l L
002 :E: DIAG30UTY ITpo2 UEW{::;BE TDO oI ﬁ. o ‘jD ATDI2 {>OB UOY:IE’IZ P ‘
B2 DIAG30UTS WETROBE | sTROBE T™s | —MS2gy BUFE4 L S
™ TMS2 BUF DIAG30UT? .M WRITE TCK &. DEVICES E
Tck2 [<BUF DIAG30UTS WCK&O  frastok -
] o . LoAD LOAD2 DEVLOAD o
- DVCENB? DIAG30UTS B sioweik RDTDOBK | ————— o 7p08Ks RDTDOBK
BUF LED_MODE4 NIR RDTDOBK+1 u
oot DIAG30UT4 W. R RsT DONETAIL ‘ ROTDOBK241 ROTDOBK:1 g
ol & biacsous DONETAIL2 DEVDONETAIL gy
m-De SR ossoun LED MopEs InCtrl FPGA 1 14-bit IR
BUF . . .
o 87 ousioun m LD woDE ) ECMOCED g VME-ITAG | Only VME FPGA will drive FPGAL'S JTAG line
» DVCENB1 DIAG30UTO oR2 DEVICE7 DEVICE OVCENS DVCENB3 B
BUF COMMANDI9:0] u TCK3
LED_MODE_B COMMANDI9:0] OUTDATA[15:0] L —
BUFE16 INDATA[15:0] OUTDATA[15:0] RESTORE_IDLE
£ INDATA[15:0] o J— L o
DIAG30UT[15:0] LAL [15:0] bTAck | DTACK g =
IBUF.STROBE STROBE Tws | TMS gy
HEHPE PR URELG I kT e PO
E WCL0 easTok
DIAG20UTI[15:0] LAQ_[15:0] P opLor LoADS DEVLOAD g
R RDTDOBK+ | L RDTDOBK3 RDTDOBK gy
B RsT DONETAIL ﬁ ‘ RDTDOBK3+1 RDTDOBK+1 gy
DONETAIL3 DEVDONETAIL
LED_MODE_A u
BUFE16 CBACE
E
DIAG10OUT[15:0] LA1_[15:0]
Q0 —
%' Activated by HardReset or push-button ARST only.
LED_MODE_A Q2 —
BUFE16 Q3 |-STOP_RESTORE IDLE RESTORE_IDLE
E
DIAGOUT[15:0] LAO_[15:0] ce ceo |—
Sk e el
CLR

NJR
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A I B c D
'”Ct\r/"\fERJ(T)A'\és 2&1 only VME FPGA will drive these JTAG lines
DEVICE4 ) 8+8 bit IR e
mOEVICEE  pevice DVCENB4 TCK4
COMMANDI[9:0] DVCENB i B ATCK4 DDU_CtI’l FPGA
COMMANDI9:0] OUTDATA[15:0] RESTORE_IDLE N .
INDATA[15:0] OUTDATA[15:0] |— = VME-ITAG 10 bit IR
INDATA[15:0] |SCLK i DEVICES DEVICE DVCENES
Page 4 OA«x | DTACK oy COMMANDI[9:0] DVCENB L
g COMMANDI9:0] OUTDATA[15:0]
—— ‘"‘"“’JDOA 0 ol o u LCalalE) |NDATA[ls:O]OUTDATA[15 a
.& STROBE ™S ﬂ. DTACK ———————— 1
S P rox | ToKigg UFE4 oo 1006 o
DEVICE4 E IPAD1PU DO oI 1018 g
CLK8O L UF
= FASTCLK LoAD LOAD4 DEVLOAD - W-STROBE. fsrrose T™s |—MS8 g BUFE4
SLOWCLK2 [
W SLOWCLKZ g owetk RDTDOBK WRITE WETE TCK8
. RoooBk RDTDOBK4 RDTDOBK g mRTE WRiTE Tok — o s
R RsT DONETAIL CLK80 L
RDTDOBKA4+1 RDTDOBK+1 B——"———{FASTCLK
L] SLOWCLK2 oLk LOAD LOAD8 DEVLOAD ™~
DONETAIL4 DEVDONETAIL L B g sck  sowcik RDTDOBK
SLINK u o RDTDOBKA RDTDOBK8 RDTDOBK n
VME-JTAG . = RST DONETAIL RDTDOBK8+1 RDTDOBK+1
4+4+4+4 bit IR DVCENBS5 - L
WOEVICES  pevice OVCENB DVCENBS DONETAILS DEVDONETAIL
COMMANDI[9:0] u DVCENBS
COMMANDI9:0] OUTDATA[15:0] ATDIS [~ __OTDI8 oPAD ‘
INDATA[15:0] OUTDATA[15:0] [ o1 i
INDATA[15:0] AR
STACK DTACK -
IPAD1PU ITDOS M-,WJDOS 0O oI —T05 g oTee OPAD ‘ e
TBUF
BETROEE | srroe Tms | TMSS g BUFE4 e WRESTORE IDLE
TR WRITE ToK | TCKs g

|

DEVICES E
CLK80 L
FASTCLK
LOAD LOADS DEVLOAD u

RESTORE_IDLE scow r
.Wi SLOWCLK RDTDOBK DVENB4 T RESTORE_IDLE
RDTDOBKS RDTDOBK DVCENB4
NJR RDTDOBK+1 1 TDI4 oTDI4
R ke DONETAIL | rorooskse ROTDOBK:L vorz opan |
BK+1 g N LGsuEr =
DONETAILS DEVDONETAIL ‘
DDU_Ctrl PROM 2 & 1 u TS OoTMS4 opap_ |
VME-JTAG . - DVCENBS g D
DEVICE3 8+8 blt IR TCK6 T
.7COMM AND[S 0] DEVICE DVCENB [ DVCENBG o | ATCKS oK 11 __orcks
COMMANDI9:0] OUTDATA[15:0] RESTORE IDLE | LoBUFT.
INDATA[15:0] OUTDATA[15:0] — I scLK
INDATA[15:0] = P D
Srek - u< o
DTACK L w DEVICE2ENB DIAG40UT15
IPAD1PU 1TDO6 > TDO6 TDO DI ﬂ. =N = TRoX L TDO6 BUF DIAG4OUT14
s RESTORE_IDLE wou [ ]
[ N U s [—TMSEgy BUFE4 OVCENES YORVENES o T w0 [2F  onesouris
mRTE__ | WRie Tok —1CKomm e e o 28 a— oPAD ‘ m e [ oicsoutiz
.70LKBO FASTCLK T OBUFT” ' TCK6 BUF DIAG40UT11
.7SLOWCLK2 SLOWCLK RDTIISgQE - . . HTMSS _—OTMS6 OPAD ‘ .DVCENBG BUF DIAG40UT10
R RDTDOBK+1 RDTDOBK6 RDTDOBK u L osorr = [ ] b
.7 RST DONETAIL RDTDOBK6+1 RDTDOBK+1 [ TDOS DIAG40UTY
u BUF
TDIS DIAG40UT8
DONETAIL6 DEVDONETAIL
Output FIFO u : Tmss [<BUF DIAG4OUT?
VME-JTAG 4-bit IR DVCENB? BUF
-bit sow = TCK5 DIAG40UT6
DEVICE1 ATDI7 ’\ OTDI7 [ |
WOEVICEL _ pevice DVCENS? o e OPAD
COMMANDI9:0] DVCENB \/OBUF = DVCENBS5 BUF DIAGA40OUTS
COMMANDI2:0] OUTDATA[15:0] SOF
INDATA[15:0] OUTDATA[15:0] sow 2 TDO4 DIAG40UT4
INDATA[15:0] ATMS? | > wowes OTMS7 OPAD ‘ = oF
DTACK DTACK u OBUF [ TDI4 DIAG40UT3
Suow BUF
sov kS TMS4 DIAG40UT2
ITDO7 WW;rDm 00 o1 | TOI7 gy ATCK7 [, OTCK? OPAD ‘ [ ]
1BUF L-G8UF Toka [NBUF DIAGAOUTL
STROBE TMS7 [ |
B> "2== sTRoBE ™S — 2 gy AND2 BUF
G BUFE4 DVCENB4 DIAGA4OUTO
WRITE TCKT | |
e WRAE Tok —TCTl viem SO
T E P P DIAG4OUT[15:0]
LOAD LOAD7 DEVLOAD u
SCLK
B SLOWCLK RDTDOBK LED_MODE15
ROTDOBKAL RDTDOBK? RDTDOBK n BUFE16
.7NJR RST DONETAIL ‘ E
RDTDOBK7+1 RDTDOBK+1 u LAO [150]
DONETAIL7 DEVDONETAIL . —
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A B c I D

DCM
SRACE CLK80P ~ - CKINBO | ., | CKBO CLK80
qd
AT . S e T G B
Qo — [ ey cuisd——
LOCKED |, @l ot
.CLKBO c o PWR-ON-RST, PWR-ON-RST - o
CLR 1
P FDCE o
z sLow 12
&l—— R e _CK10 SCLK > o OSCLK OPAD
LOCKED b Q VME_RDY {>O VME_RDY {>MMMDLL READY?2 OPAD L sore | g
RDY EN NV OBUF ok
LOCKED2 P SRACE cukpan—
AND? e mYMERDY | ol RsT® | roceed LOCKED LOCKED g
1ty
DVCENB7 .N‘]R—‘ QLt— o starusrolilll
DEVICESENB DIAG50UTI15 § }7 CE Qt— ?)G*Bi PSINCDEC
- COMMANDS BUF DIAG50UT14 mCLK ¢ oz | YME RDY+4 o &I rsen
CLR vee
BUF
OR3 COMMAND2 DIAG50UT13 NJR ) sk pspone|
:COMMANDl BUF  piacsouti2 DCM FDC_1
uF ME4" CLKIN40 ~_  CKIN40 ck40 ~ CLK o o YME DLL ER
COMMANDO DIAG50UTLL IPAD — cuan cko 4‘ > = u gy
. Leiore _ CLK BUFG CLK_FEEDBACK="1X
[ DEVICELS BUF DIAG50UT10 B o g CLKFX_DIVIDE=1 LOCKED
w1008 BUF DIAG50UTY | ossen [ - gt;gﬁ"ﬁgﬂé’;’:‘;;}} | © T
R BUF DIAG50UT8 cLien—— gﬁ{gi‘%ﬁiﬁ%&ngﬁ .RST
BUF DSS MODE=""NONE™"
| e DIAGSOUT? SRACE RPM crer— DUTY_CYCLE_CORRECTION=""TRUE""
BUF PHASE_SHIFT=0
U o) DIAG50UTS — cukexis
. DVCENES BUF DIAG50UTS § }7 sLI Qo b— cLkov—— Eﬁﬁﬁgvﬁ éGB'j(CO’iU,, FALSE™
mT007 BUF  piacsouts QL— oLk —— D AT Y STEM.SYNCHRONOUS™
107 BUF DIAG50UT3 EXTSOFTRST | Q— cukexsd——
st KB piacsout2 mCKIN40 | o3| CKAOEN CK40EN | ‘ooxed LOCKED2 LOCKED2 g
- tokr [SBYF piacsourt o} R " sratus ol e
B Z, RPM_GRID=GRID ©
| DVCENB? BUF DIAG50UTO RLOC_ORIGIN=X33Y4 cév‘”i PSINCDEC g{ﬁg}i&‘\%‘;‘gjyﬁ
UF 2
DIAG50UT[15:0] Sl pen
MODE7 BUFE16 I seoone——
LED_MODE15

BUFE16
LAL [15:0]

16BITFE, -;' LAO_[15:0]

CLK_FEEDBACK=""1X""

CLKFX_DIVIDE=1
LA1 [150] CLKFX_MULTIPLY=4
= CLKOUT_PHASE_SHIFT=""NONE"" RESET
DFS_FREQUENCY_MODE=""LOW"™"

e DLL_FREQUENCY_MODE=""LOW"" L] TOCKED? v\ VME NOT READY
‘.—y\l\LAO 16 DSS_MODE=""NONE ™ u

16BITFE

TIMMI15:0]

DUTY_CYCLE_CORRECTION=""TRUE""

8 |
s} PHASE_SHIFT=0 LOCKED
2 . Feure "
FACTORY_JF=16HC080 OR3
SCLK F LAO 17 CLKIN_DIVIDE_BY_2=""FALSE"
B u DESKEW_ADJUST=""SYSTEM_SYNCHRONOUS"" FDCE
Lgure CLKIN_PERIOD=0.0 DDU READY
BUFE4

DDU_RDY-1 DDU_READY
MODE7 DMB15STAT(Q o Q L
.VME RDY
u
c

2 LEDO CcE
Z1 TMm OR2B1
8 ; ™71 LED1 - .w ;.
2. Tz LED2 o RESET
% | i ™73 B LED3 SUFEd
E MODE? E
8 | ™4 LED4 VME_DLL_ERR TP2 o2 s b
3 u | ] u e OPAD
%\1 7S LEDS ™ mME_RDY TP3 - uF -
£ | ™76 LEDG - m LOCKED_| TPy IJE”" ™76
. P LED7 T
Gl |
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A

c [

D

[
STATUS[31:0]

I
Lep mopbes BUFEL6
E

LED_MODE1

. BUF16 . BUFE4
DDU_INFO[15:0] STATUS[15:0] = 5
STATUS[15:0] SOUTI[15:0] LAO_[15:0] OBUF16_BUS | g [15:0] OPAD16 g -ED_MODEO LED_MODEX £ __
. — > — 0[15:0] LED_MODE15 RESET LD0O LEDO
MODE[3:0] L =
OR3 mSTROBE | LDOL @
MODE[7:4] L8 e mC_TOVME LD02 LED2 -
LED_MODE3 BUFE16 LED MODED - DTACK =C LD03 Bj LED3
E
@ SYNC RST STATUS24 STATUS[31:16] S10UT[15:0] LAL [15:0] OBUF16_BUS |1 [15:0] OPADI6 =\ cp wopes ) LFDMODEEVEN.
- SOFT RST BUF STATUS25 > 0[15:0] o Jm-DEVLOAD LD04 LED4 -
@ WRON-RST_[<BUF STATUS26 c | ROTDOEK NV, 1 pos LED5 -
g SYSRST _[<8YF sTATUS27 RL EMMO e LAO Pin3g-STROBE ~L LA0O16 1016 o | momoekst <OV Loos LED6 o
BUF E %FE OBUF . DEVDONETAIL INY. LDO7 LED7 .
LOCKED STATUS28 LAO Pin2ig CLK LAO 17 ~_ k0 17 O v
LOCKED2 __ [<BUF STATUS29 SOMETHING BAD SurE i %0 | g LED MODES BUFE4
VME_DLL_ERR<EU" STATUS30 @ LED_MODE5 Y\ LED MODEY £
@ LD_RDY BUF STATUS31 = LED_MODE14 yL/.VME ADR_CHANGE! LD10 LEDO -
BUF VME_NOT_READY o ) c 80 P E OR3 - STROBE INV. LD11 LED1 ™
oRs A1 Pin3: g CLK L LA1 16 o] o TOVME AT LED2 o
SCLK ) VQMLAl 17 - LED_MODEL more o—tos EL(FEA;—ILEDg
o B
FD16 LED_MODES EBUFE16 LAL Pin2: g T opao | m LED_MODES N\ LED MODE'ODD ¢
DMB[L5:01STATO  [ops0r DSTATODMBI[15:0] LAQ_[15:0] m LED_MODE15 J ST Lo LEDA o
- Lep_moper BUFE16 J— NV LED5
FD16 A LAO [15 0] OR3 m SSFAL LD15 n
ke OUTDATA[15:0] DUI50] VMEDAT_OUT[15:0] ) [1o7 oy INV b6 LED6 -
= i Q[ls:.)]; _ LED_MODE3 m NV g LED7
Lep_Mmopes BUFE16 LED_MODES v G u
FD16 E scik | BUFES5
DMB[15:0]STATL  [picq) DSTATIDMB[15:0] LA1_[15:0] L m LED_MODE9 LED_FMM E T
o0l FD16 LED VME_MON EBUFE16 LED_MODE10 mRL_FMMO LED1
Lo INDATA[15:0] e~ VMEDAT_IN[15:0] LAl [15:0] pgLED MODELL | pRLFMML LED2
= B QU5 oRs gRLFvmM2 | _ LED3 g
FD16 LED_MODE9 EBUFE16 LED_MODE7 o E Rl M3 LED4 o
SCLK
DMB[15:0]STAT2 _ [oicq) DSTAT2DMB[15:0] LAO_[15:0] e o LAO_16 - VME_RDY _ LEDS g
Qus0] BUFIiAO 17 VM E_FPéA Ready
o 17 o FE4
mCELKE0 o LBure LED_MODE7 e
BUFE16 D4_16E e =
FD16 LED MODES © ) MODED LED_MODEO mo-TovvE LAL 16 AL
DMBI5:0]STAT3  Joneo DSTAT3DMBI[15:0] LA1_[15:0] A0 0o £ Laore R
asl M b1 |_LED_MODEL e LAL 17 ™
2 bs |_LED_MODE2 » low — | LED MODE? DTACK
TSGR IPAD8 g7y  1BUF8_33y,00e7.0) s o3 |_LED_MODES LED_ MODEL4 ) LED_ VME MON &
> o4 |_LED_MODE4 L ey Lo74 LED4 -
UFE8 o5 |_LED_MODE5 oR2 = N Lo LED5 .
LED_MODE2 & o6 |_LED_MODES6 e WY Lo LED6 -
INVE — LED[7:0] LED_MODE? as (N LED?
DVCENB[8:1] DVCENB[8:1] " oD Mo m N u
D8 ————"—-"m
LED_MODE9
> e vopeih m -EDO oo | V18
o10|_LED_MODE1 TED1
STATED, 2 "teo wooesig ) | V17
use "DMB15" for DDU_Ctrl status o1z |- LED_MODE12 ® D3 oo | W18
|PADIPD CTRL_STAT3 __CTRLSTAT3 DMB15STAT3 - D13 Q—w. = LED4 o0 |1Y'18
\PADIPD CTRL_STAT2 BUF  DMB15STAT2 - MODE4 D14 4——4.LED MODEL = LED5 om0 |Y5
\PADIPD CTRL_STATL BUF  DMBI15STAT1 - MODES LEDEN | D15 4——5-LED MODEL = LED6 oreo | WS
PADIPU CTRL_STATO BYU crristato  [NBUF  DMBI5STATO - MODE? = LED7 oo | AB4
BUF BUF AND3B3 L orao | AA4
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A

[ B )
AD4
use "DMB15" for DDU_Ctrl status ~ BUSY Ready
- omepsojstato  'NV16 sysmsasTate !
: DDU_ERR[15:0] FMM ERR FDR
D FDCE mSETRDY3 N\ FMM_RDY |/ o RL_FMM3 BUFELG
16AND2 OR16
] HARD_ERR FMM ERRLOCK,L/ VME DEV1S VME PAROUT15
Error DMBIL5:0]STATO Busy .—t ° ° oRs CLK c VME _PEN DDU_INFO[15:0] . OUTDATA[15:0] i
FMMREG3 DMBOSTATO cLK 1 = R AND?
N OVERRIDE N REAL FMM3 DMBISTATO R A m/ME_NOT_READY I "vihepara_status”
ey FMM3 < - DMB2STATO m/ME_NOT_READ I Ready + EITOI‘ /
m DMB3STATO .
DMBA4STATO FMM_ERRLOCK =arem BUF6 .
FMMREG2 sopser DMB5STATO .FMM ERR N - SET BUSY Sabdl SRR <-- ~DDUslot
| FVM_OVERRIDE EN g DMB6STATO .VME NOT READY,L/ » LOCKED DDU_INFO6
m RL_FMM2 DMB7STATO EMM BUSY®® FDSE m LOCKED2 ﬁ DDU_INFO7
SOP4B1 smgg:l:lg .FMM SYNC RFMM2 o S o &_M. "
FIMMRESL DMBI0STATO mRe ML eN REA'&E&MZ ce rermmizol  BUF4 ooy ivroriig <——current FMM
FMM_OVERRIDE_EN
RL FMM1 REAL, FMMl. .DMBl3STAT3 DMB11STATO RL FMM2 a2 = ¢ .DDU READY DDU_INFO12 <-- DDU never ready
DMB14STATS DMB12STATO FMM_WARN m/Me_noT Reapy UV ooy inrors ff <-- Lock fail or Reset
SOP4B1 DMBI3STATO NAND2 B U SY + E rror _/ mYME_DLL ERR BUF ppu InFo14 [ <-- Lock lost
FMMREGO DMB14STATO mSOMETHING BAD <BUF ppu_inFois | <-- \/MEctrl reports problem
| FVIM_OVERRIDE EN g REAL FMMO DMBI15STATO VME Deoe BUFE16
g RL_FMMO OR16 VME PAROUT14 _E
MODE[15:0] OUTDATA[15:0]
Ready 8BIT CA: .
SOPBL BMBII50]STATO DDU SYNC[I5] FDRE RL FMML — -/ MODE[15:8] "vmepara_switch”
Lost Sync : _ : FMM_SYNC |, Q = EN_REAL_FMM1 moDE[7:0]  <-- VVMEctrl switches
mEN_REAL FMM1 | FMM_ERRLOCK
16AND2 OR16 CLK . NOR? CClOCE " " . -
VME_NOT_READY RST FMML R [ sl DMB+DDU "STATX" definitions
u FMV_ERR ) - : e L 0: BUSY (i.e. NotREADY)
oz Sync Lost ./ grerume [SECLELASE [ WARNTC g 1:Warning/NearFULL
B =V S~ = 2: Lost Sync, need SyncReset
Read @FMM_WARN WARNCNT R I 3- E Y a HardR%set
. Error, nee
WNSTA%a y FDRE VME_NOT_READY hysteresis for WARN e BUFE16
y E > FMM_WARN RL_FMMO OR2810R3 VME_PAROUT3
EN_REAL _FMMO ° ¢ EN_REAL_FMMO Error mwe e DDU_ERR[15:0] © OUTDATA[L5:0]
laND2 FMM_SYNC OR16 .W CE FDC = FMM_ERR HARD ERR AND2 1+15 flags ”é] %ra_error”
gRL_FMML B—pc FMM ERR | o LFMM ERR VME DEVZ VME PAROUT? €
RL_FMM2 RST_FMMO = liteh orct%ol g l!J'OSt Sync DDU_SYNC[15:0] OUTDATA[15:0]
% . ite rotect for Err, " »
| e - VME NOT READ VME PAROUTL &
.FMM ERRLOCK Ve OLREADY ] VME_PEN DDU_WARNJ[15:0] OUTDATA[15:0]
VME_NOT_READY - - AND2 + 1 0 9
Logic for parallel FMM Register readout .., *1° MeesTggngra varn
. Lo Busy VME_PEN DMB[15:0]STATO OUTDATA[15:0]
REAL FMM 4—bit—decode definitions gl uooe — " TTIDTIagS vnepara busy”
4 0001: Warning/NearFULL (Grn ON, Yel BLINK) Busy DMB[15:0]STATO VME PAR%ULTJAFEle = o ) Lep_sTo e
2 0010: Lost Sync, need SyncReset (both BLINK) AND2 £ ore
3 0100: BUSY (Yel ON) Lost SynC DDU_SYNC[15:0] DDU_PROBLEM[15:0] OUTDATA[15:0]
5 1000: Ready {DDU Ready == !'Busy} (Grn ON) 00U ERR50] [T »vmenara CSCstat”
1 1100: Error, need HardReset (Yel BLINK) ErTOr eeme—— {15 flagy P - TN 840 [ Logr
INV %FE
THE OHIO STATE UNIVERSITY MME  VME Communication Interface BYJRG PARENTPAGE 1 PROECT D785
PHYSICS DEPARTMENT ELECTRONICS LAB DDU VME Controller Logic DATE 4132006 1745 FITE PAGE oF
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics TLometbo_ A VMECNTRL .6




I B c D

Serial DeV|ce List (22 device functions, SEN = Serial Load) Flash Memory ACCGSS 9 VME-Serial commands on Dev4)
0x 00: Read InFIFO 0 9 VME Reads, 4 VME \r/]VrlteSs 7I Auto commands 0x 00- Read Stats R'gg,gst'grRead Only. CMD>=9 is Write Only,
: ash <--> Serial
0% Rea nPFO 2 Auto Load After MRST 01: Read page 1 (Kill Ch.) to DDU_Ctrl
- reac n VME <--> Serial-Rd Only, No Flash SRAM (dev, FMpage:VMEcmd) VME <--> Flash SRAM, No Serial Dev 04: Read page 4 (DDR offsets) to In DDR FIFO
82- 5/9\7\(/1 Il?FthSOjoAM vmedev 8(1) PVME % SLDcmd 02: 9304 vmedev04/cmd0(9) PVME (1) 05: Read page 5 (GBE offsets) to GBE Out FIFO
: as --To --To = :
= G foywesy  @14mpanleh gags DDR 0 TOVME=S 0K 0 W Progan g 1 (Kill Gh) 16 bt ot
0x 08: W Load DDR InFIFO 0 -10 = --10 = X 09: rogram page 1 . It data
; g - 09 W Load DDR InFIFO 1 SLDcmd 03: 0C,05 GHE OF --ToVME=0 0C: W Program page 4 (DDR offsets) [32 bit data]
= .3 — 0A:W Load DDR INFIFO 2 SLDcmd 00: 0D,01 (on DDU_Ctrl request) Kill—Ch 0D: W Program page 5 (GBE offsets) [34 bit data]
| o é 0B: W Load DDR InFIFO 3 SLDcmd 01: OE,07 (after 0D,01) Board—ID OF: W Program page 7 (Board ID) [16 bit data]
&+~ 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
j . g
o gl 0C: W Load GBE Output FIFO (SEN=LD, set HI during MRST) --test? o cmd[5:2] req'd for dev 4 only, CMD>8 is Writ
= 0D: W Load DDU_Ctrl FPGA (Kill DMB Fiber Ch.) --test? SI——mnm SR16CLE SR16CLE SR16CLE
OE: W Load DDU_Ctrl FPGA (Board ID) --test? WYMEDEVS M_SDI u IN_VMEDAT32 INVMEDATIS | | mENPROG
OF:' W Load a|| 4 DDR InFIFOs .:C’\A;Dpsl DMJ’DAT INDATA[0:15] - IN_VMEDAT[32:47] - IN_VMEDAT[16:31] - .::AE;;S/;I:
EN_RDAT CoAT op 1 EN_RDAT ADAT O 5 Im .wam
RDAT_OPL RDAT_OP5 — Qus0] Qus0) Qus0] = E M SDI
N RDAT AND2 o N RDAT AND2 e % N ::ZASDAT . %F IN_VME_DATEN | | - \_VME DATEN | | - \VME DATEN | | o proc IN_VMEDATO T . u
: RDAT_OP4 ) u : RDAT_OP? ) u | TOVME =
70 IN_VME_SHFTEN g \VME SHFTEN - \-VME SHFTEN] .M PROG PG4
AND2 8BIT34-48 AND2 AND3BL .i:E:REiTA — @ SCLK CCE @ SCLK CCE @ SCLK CCE mY/MECMD12 .
CNT34INI[7:0] =
IN_VMEDAT16 M SDI .

N CLR CLR CLR
AND3
-Ox30/2 8 }—_;VME SDAV SOFT_RST SOFT_RST SOFT_RST
LTOVME L SErar s - [~ S NAS] E— = - ] ) _ " —EN PROG m M Lo
DO_SLD ’ VME_ADR CHANGE MECMDL i XFER_DATA \_PROG SMALL &

CLR_SERIAL, M SDI

OR2 BIG_PAGE IN_VMEDAT32 ]\L |

SOFT_RST :VMECMD12 — =0 L Loee u
VME_LOAD AND3B1

OR2 MUX2_4B OR2
8BI-I—lGCNTleINI[?:O] MUX4_8B VME_LD_DEV[3:0] -
10BUS[7:0] 10BUS[3:0] FDCE
OR2
CNT32INI[7:0 SLD_CMD[3:0
Lo v b_CNTINI[Z:0] 8UsE0) ISRl RIERY) b K oD WRITE DTACK | | o [IWHE DaTENes €
7:0! STACK

CNT34INI[7:0] o) @AUTOSLD | iy DTACK WEMD | ¢ 8 DIACK

12BUS[7:0] AND2 SCLK R BUFE

Q

CNTB8INI[7:0] 15 }791 = o

13BUS[7:0]

RD_FIFO-1 VME_ADR_CHANGED CLR_DTACK |
s | Serial Data Bit Counter for AutoLoad, RAFIFO, Read & Program SRA foC 1
SELCNT1 TRLL
CC8CLED ENDCMD ENDED_CMD
g |enpen N M_XFER_CNTI[7:0] ’ .
VME_SLD
m DO DATA DO DATA SOP3B1A .ﬂox CLR
OR2
- o ot | ovp cone - FDPE_1 b § .VRST?SLD ord
age uto raer
EN_XFER_WCNT | LVME DATA CE
o EN_PROG 1g 16-bit (def) OUT_VME_SHFTEN soik | 0 END_CMD CMDDONEL | 7re o CMDDONEg SRAE_ONE 0: OP1=KillF
VMECMD9 B—)c TC - EN_CMD_DONE| o] )
e IN_VME_SHFTEN, CLR shift done CE &1———su ~ 1: OP7=BrdID
EN_PROG . SLD_WCNT ECLRSERIAL T - EN_VMERDAT [PECLIGNS ol AUTOSLD[3:0] 2: OP4=N/A
VMECMD12 EN_PROG 4 32'b|t " OR3 LLRD_FIFO-1 = END_CMD | .. 3: OP5=GbE
AND: =15 -
A2 en_cmd_done == (Ird_fifo-1 + dtackldone NoRz FDCE =~ mSCLK [~ SCIK2 |
EN PROC EN_PROG 5g 34-hit - - 1 _MODES6 A CLR FDC
VMECMD13 SLDONE LAST SLD [ | SLDONE )-SLD_DONE 8 o QfadTe SLD{>O AJTO SLD ! ENDED_CMD ENDED_CMD+1
AND2 SLD_CMD3 P Q DDU_SRDY | ¢ VME_LOAD" i e
EN_PROG N PROG 7 ] 7 gENDCVD | or2 I—‘FLK .—V\
m- 16-bit K e e mYMELOAD DOSD g sclk |
AND2 > CLR SLD I AUTO_SLD CLR
mSOFT_RST mSOFT_RST ors mOP_DONE
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CMD_DONE %% mENPROG mEVPROG
DO_SLRDAT | VMECNDD | O\ EN_PROG_OP1 m gMECwOL | \_EN_PROG_OPS -
mFERDATA mXFERDATA
S EYME SDEV4 EN PROG  AND3BL EN PROG  AND3B1
VMECMD4 .; .
VMECMDS RD_CVD DO VMERDAT DO_RDAT oMb | ) ENPROG OP4 g g VMECWDIS \_EN_PROG OP7 g
VMECMD? mOME oRr? EXFERDATA BXFER DATA . i
sops 0% WSRO EN_RDSTAT ANDEL ~SEN4 =1 unless Loading offsets into OutFIFO
o B Rrtnonma | )CLEOSTATO” g ---> Set HI during MRST to select Serial loading
wwecvoss PRGCMD Enable Flash Mem. access: —FD4RE . e ---> LD = Low disrupts normal REN operation
mLTOVME DO_PROGRAM | o 0| EN.PROG g 32'b!t OpCode R e
VMECHDIS mDO_SLRDAT EpECHD B g DO_RDAT o o1 |_EN_RDAT 64-b|t OpCode EE’;TDO:I;‘O ; RD32TO VME oo e LD4 {>WCWSE"N4 oo | GbE
ore AND4B2 YMESDEV DO_RDSTAT en rostar 8-Dit O Code . iDs OBUEWW )
VMECMDO b2 @ N_VMERD OR2 = I oD ‘ KillF
L DO_VMERDAT EN_VMERDAT NOR2 L-68UF
LTOVME B Q3 W FOATOPS [~ RD34TO VME LD6 " \/NME6
TCSS0 .7AND4 LD EN CODE | . oR? LBur = {>OBUF a0 | BrdID
SCLK
mos | oo WS

T wet OF DONE— wwnr  SI'=1during MRST to select FWFT mode on OutFIFQ

VME_ADR_CHANGE — . .
o cvpy ORS mENFOAT e ROAT oPs en kot orsy  ==-> Set HI whenever not shifting to be sure
| papwo M_SO {>ﬂM SDO = RDAT OPL ) EN_RDAT OPLgy mXFER DATA .?
IBUF VMECMD1 XFER DATA VME_SDEV4 ANDIBL . =22
CNTINI[7:0] /ME SDEV AND3BL sors EN_RDAT | LD2 .SOFT o \T\
- sop3 SLD_cMDL e LD3 N\ NO_SEN SDI ~_ ™ St
Do RdStat_3BIT7 CNTINI2:0] . mEN_RDAT = oo RDAT_OP7 \ EN_RDAT_OP7gy L i M SDo Z ) P OPAD
DO PROGRAM = RDAT_OP4 \ EN_RDAT OP4gy IMCJ ] o |
o oA CNTINIZ VMECMD4 .MC VME_SDEV4 AND3BL . m OR3
- MESDEVE AND3B1 EN_RDAT sore EN_RDAT B
DO PROGRAI\}? TN soP3 = wo oo | e .;su: . 53 AND7
m<FER DATA m<FER DATA DO—.
DO_RDAT _ OR2~_ CNTINIS . CMD_DONE, OP1=KillF CMD_DONE, OP5=GbE
= o Serial Command Adr Counter for Flash SRAM ~ B2¥>-=2=0 ey Read Flash Status on VME
%\ | CNTINI6 CC8CLED NAND4B1 . NAND4B1
2| |_CNTINI SADR[7:0] mSoemez LD3210 mSocevoL LD6 Program FIaSh on VM E
ool XFER_DATA mXFER DATA .
aMCs g mCMD_DONE - mCMD_DONE - OP7=BrdID Read FIaSh data. on:
S | |—CNTDOWN | p NAND4B1 LDO | NAnDéE VME Access (read KillFiber, FIFO offsets, Board 1D)
s LR OP4=N/A BUF DI g -- Option to also force load to destination (refresh)
st ) DO_OPCODE ce ceo | — BUF D2 g DDU_Citrl Serial Ready (after Hard/SoftRST)
mEND_OPCODE = SCLK D O SCLK | ¢ |__END_OPCODE EDC 1 BUF D3 to load FIFO offsets after MRST
AND3B1 NV CLR CMD_DON - SR4RE BUF
S m VRST DO_DATA | ol XFER DATA g . .
.| FDC_1 w el Disable Flash M_SCLK unless active!
B RD_FIFO-1 LRD_FIFO-1 SCLK CSH_MET -
RD_2 o Q SOP4B2B B0 5 a————1
= E— FDCE 1 VRST o 02| CSH_MET+1 rrcw
RS _ [ " rmﬁ
NANDA4 [ R e CLR LLRD FIFO-1 e e B M_SDI ae ~_ M-Sl
ENDED_CMD D Q[ LERD_FIFO-1 o R | | o OPAD ‘
e gyRST CB2CE gOPDONE M2_1E OBUF cozz
VME_ADR_CHANGED IR DTACK CE —
DTN ook TCSS0 § 0] \\ 0 EN_MSCLK EN_MSCLK T I

SET_MCS vrsy ® X o O e ~_ M_RDY VME_DAV D1 >C
E%‘ Tes5TC o Lgor u FDCE_1 xrer DATAO e
FDP = S TCss1 S0P o| CssMET e SRAM clocks in on SCLK, clocks out on ~SCLK(

DO_PROGRAM "o 00 = SCLK | 1c|_TCss TC TCSS TC - D ’
DO_RDAT MEM_ACCESS PRE M_CS CLR NV CE M_CS ~_ “"M*CS
b Q CSS_RST SCLK . | > opap |
o SEE‘)O RDSTAT VME SLD | ¢ SOFT_RST L G CLR § } M WP {>M:L:M“Wp o ‘
NOR3 SCLK OR2 mCP_DONE VeI OBUEou g f112
O SLD B——)c mSOFT_RST %vo M _RST {>OBUFM RST s ‘
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C

8-bit Opcode: Read Flash SRAM Status

L
FDRE

VME_SDEV[15:12] Z : VMELOAD o 0 VMEiLOAD.
LD _EN_CODE
OR4_BUS | CE

.SCLK c
R

mOP_DONE
FD4RE

VME_SDEV[15:12]

VME_SDEV13

VME_LD _DEV0

VME_LD_DEV[3:0]

DO Qo
ROM16X1 EN_RDSTAT OP E VME SDEV14 | o o1 | YME LD DEVI
SADRO a0 ° M_RDSTAT_OP & M_SD' n VME_SDEV15 02 Q2 | \YME LD DEV2
SADR1 @INIT="00D7" BUFE
v e Lowest 8-bits only, MSb first —— qa [VHELODES
= w2 VME, No Serial Dev mO-ENCOPE e
m SADR3 | . ' - . @ SCLK o
Check for These bits[7:0] in SRAM Status: Rdy,Comp,0,0,1,1,x,x R
.OP DONE
32-bit Opcodes: Program Flash SRAM Pages 1,4,5,7
ROM32X1 EN_PROG _OP1 E ROMSZXl EN_PROG_OP5 E
m SADRO | o M_PROG_OP1 y\L M_SDI - @ SADRO | o M_PROG_OP5 y\L M_SDI -
SADR1 @INIT="82000200" B-UFE ) SADR1 @INIT="82000A00" BUFE
® or | Send Opcode MSb first, Read Data LSb first ®oaore | FD16CE
B A2 @INIT="82000200" VME, No Serial Dev B A2 @INIT="82000A00" VME_DEVI[15:0] |pyi5q) VME_SDEV[15:0]
mSADR3 |, E ipage 75)): Board ID [16 bit data] . SADR3 | ,, Yp—— QU50]
SADR4 |, A (page 5): OutFIFO offsets [34 bit data SADR4 | ,, WYMESADREN o VME_SDEV[15:12]
. 8 (page 4): InFIFO offsets [32 bit data mSCLK L.
2 (page 1): Killed DMB fibers [16 bit data] CLR
ROM32X1 EN_PROG_OP4 E ROM32X1 EN PROG_OP7 € mOPDONE 7
@ SADRO | . M_PROG_OP4 {\/L M_SDI g SADRO_| . M_PROG_OP7 & M_SDI g commoin FD10CE commmbo
R Send Opcode MSb first, Read Data LSb first O s o A apa
HSADRZ A2 @INIT:“SZOD(ESOO” VM’E' No Serial Dev HSADRZ A2 @INIT="82000E00" WMESADREN e
@ SADRS | @ SADRS |, mCLK e ;.
HSADRA A4 .7SADR4 A4 .OPiDONE
VMECMD[15:0]
64-bit Ogcodes: Readout Flash SRAM Pages 1,4,5,7 Note 4-bit VME command (VMEadr[5:2])
ROM©b64X1 EN_RDAT OP1 E EN_RDAT ROM64X1 EN_RDAT OP5 E J-SCOMMANDO | 4, Do |—YMECMDO
SADRO M _RDAT OPL . M SDI SADRO M RDAT ops . M _SDI FDC SCOMMANDL VMECMDL
[ A A Y] o u [ Ra A V) o u B A DL
SADR1 B-UFE ) SADR1 BUFE .VMECMD EN D Q VMECMD EN+1. . SCOMMAND2 A2 D2 VMECMD2
= A Send Opcode MSb first, Read Data LSb first P
HSADRZ A2 INIT:”DZOOOZEOOOUOOOOG” Aut(]), After MRST HSADRZ A2 INIT="D2000A0000000000" SCOMMANDS | 5 D3 |—VMECMDS
m SADR3 | . E (page 7): Board ID [16 bit data] m SADR3 | . IS LS i, D | YMECMDS
mSADRA |, A (page 5): OutFIFO offsets [34 bit data] gSADR4 |, UME SEN VESEN b5 | YMECMDS
mSADRS | 8 (page 4): InFIFO offsets [32 bit data]  gSADRS |, = DwvC D6 | YMECMDS
2 (page 1): Killed DMB fibers [16 bit data] D7 | YMECMD?
CMD8
ROM®64X1 EN_RDAT OP4 E ROM64X1 EN_RDAT OP7 & > Z:Ec:;
g SADRO | o M_RDAT OP4 | M_SDI - m SADRO | o M_RDAT 0p7 __ M_SDI - D[f] VMECVDIO
SADRL BUFE . SADRL BUFE
m or | Send Opcode MSb first, Read Data LSb first ® om0 D11 [ VMECMDLL
HSADRs A2 INIT="D200080000000000" Auto, After MRST HSADR;; A2 INIT="D2000E0000000000" o1 | VMECUDI2
B~ B A D13 |_YMECMD13
= SADR4 | ., » SADR4 | ., D14 | YMECMD14
SADRS | SADRS | . UTO_SLD D O
B B .A VMECMD_EN E D15 VMECMD15
INV
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A

B

[ D

IPAD1PD

Serial ADC (12-bit, MAX1270/1271) Interface clock: 1.25MHz (Divided SLOWCLOCK) is used
The ADC1270/1271 can work at a frequency from 0.1MHz to 2.0MHz

Page 9

DEVICE13
COMMANDI9:0]

STROBE
INDATA[15:0]

[t SLOWCLK

ADC_DOUT~_ ADC_DAT

REAL_FMM 4—-bit—decode definitiong mmw

BUF

= VRST

SERADC
DEVICE

OUTDATA[15:0]

DTACK DTACK u

COMMANDI9:0]
STROBE
INDATA[15:0]
SLOWCLK
ADCIN

ADCENA

RST

ADCDATA
ADCCLK

DIAGADC[15:0]

OUTDATA[15:0]

ADCDIN

* ADC DIN

ADCCLK

ADC_CLK

ADCENA

2 ADC_CS

OBUF T rrco
LED |—
DIAGADC[15:0] <
-
LED_MODE14

FD16

DIAGADCI15:0] [o s

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)

BUFE16
E

FMM_WARN

OR?2
RL_FMM1

SETSYNC3
FMM_SYNC

OR2

OPAD
OPAD
OPAD

SETWARN3

LAO_[15:0]

VME NOT_READY

a Ot

FD16CE

D[15:0]

BUSY_FB[15:0] BUSY_HIST[15:0]

BUSY_FB[15:0]

Q[15:0]
DDU_READY | .

CLK80 |*
RESET

DMB[15:0]STATO

BUFE16

VME_PAROUT6 E
BUSY_HIST[15:0]

VME_DEV6

BusyHistory e e

AND2 -
FD16CE L+15 flagm epara_busyhist”
D[15:0] WARN_HIST[15:0]

OUTDATA[15:0]

WARN_FB[15:0]

WARN_FB[15:0]

DDU_READY QUs0]

CLKS80 |

RESET
VME_DEVS5S BUFE16

. VME _PAROUT5 _ E
Warn H Isto ry VME PEN WARN_HIST[15:0] OUTDATA[15:0]
AND2

1+15 flagnepara_warnhist”

DDU_WARNI15:

Page 10
RL FMMZ SETBUSY3 FMMLED
FMM_BUSY OK2FMM
N LEG—
or2 gaRL_FMM2 BUSY2FMM RL FMM1
RL_FMM3 L B frash
AND2B1 BCLK 1 GRN_LED ~ 'REALFMM5
Bk
RL_FMM2 w VRST L
CC16CE SOP3BIA EMMLED
SRL16E RL_FMM1
Q50 ERR2FMM BLINK YEL BUSY2FMM
.7 I
§F—— ¢ oo mBCK [ SRLIEE e RLFMMO BLINK_YEL | B
@Sk | ol BCLKEN | ol INT_BCLK R i LA E = S
CLR SOP3
VRST 5K b mECLKEN o B oo BCLK g @BCLK | YELLED . CREALFMM4 oo
= 8 w0 SO L T, .
g A 8 r0 VRST |
§ A2 8 AL
&1 A3 § A2
@INIT="0000" g "
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A T B T C T B}
shieT pone FDS_1 shieT pone FDS 1 RDO 0% SIN Fo MUX-select SIN to VME FDC
VME_SEN B VME_SEN | RDSTAT_TOVME
B RD O s RDO B RD 3 s RD? - - RDSTATTOVME | o | RDSTAT_TOVME g
.VME SDEVO ! D Q . .VME SDEV2 ! D Q .
mLTOVME : mLTOVME : scik |
NAND3 = SCLK Obe ME ADR CHANGED NAND3 = SCLK Obe pr - soP3 = CLR
gENDED_CMD) ™\ SHIFT_DONE RD2 SIN F2 OR4 mCLR DTACK 7]
SDO2
.VRST A/ VME_SEN
—_ LLRD_FIFO-1 B
sier_pone FDS_1 oR3 FDS_1 RD3 A% SN F3 ::DM
- - _ A _
VME_SEN -—\RD . | 51 VME_SEN — ! — EN_VMERDAT A RDWORD_TOVM
me | L T e e [R5 D S
NAND3 SCLK c NAND3 SCLK c RDBITO VME .Mm
= 3 = 3 mR0_TO_VME RDWORD_TOVMEg
SRACE3 __SRaCE S
. mCLR DTACK > CIR DTACK | ¢, oo | DTACK 1 AND3
&I——su DTACK 2 YME SEN
FDC mCLR DTACK OUDT\‘/ME WCEN EIRLTRIEE ENDED_CMD OUT_SHFT_DONE| @ DTACK 3 e RD_TO_VME "\ RDWORD_TOVM
3:0] OUT_VME_WC2
CLR_DTACK o CLR_DTACK+ = P Qwel 7 .m CE @8  _our vmE wei = H — - ="
L CE age .SC c 0 l— RD2_RDY EN_VME2
VME_ADR_CHANGED ND2BL .SCLK c AND2 CLR RD32T0_VME RD16TO_VME, AND3
.SCLK c CLRVME RD AND2 FDRE
___ _OR3
CLR CLR_VME RD CLR_DTACK OUT_VME_DATENE
CLRVME FD .ﬁ D Q -
- z DTACK
EN_VMERD **Ch@@k CLRiRD and LLRDiFIFO*l t!%_ﬁgﬁié&w ol BUFE
OR4B1 RS S
R
oR2 mCLR_DTAC
OUT_VME_WC2
M FDC 1
DTACK; mOUT WME We3 CLR RD-1 . o _CLR RD -
Al
RD1_DONE
FD16 LED sere . BUFE16 RD16TO_VME SeLK
E OR3
VME_6SER[15:0] |15 D_6SER[15:0] LAO_[15:0] AND2 B=="0) 4
VRST
VME_SEN VME_6SERO SR16LCE
v o BUFE16
m VME DATA CE VME_6SERL RDWORD TOVME2 £
- N_VME DATEN BUF vME_6SER2 Q_TOVME[47:32] OUTDATA[15:0]
VEV AGCESS [<BUF M_SDO
g VEM_ACCESS > VME_6SER3 LLRD FIFOL - OUT VME SHETEN BUFES
M_CS VME 6SER4 m
XFER_DATA RDSTAT TOVME ¢
m DO_DATA BUF yME 6SERS o2 mOvME | Q_TOVME[40:47] OUTDATA[7:0]
m XFER DATA [<BUF VME GSERS mCMD_DONE BUFES
g EN_MSCLK BUF yME 6SER7 mENDED_CMD 8BITO MEDSTALTOVME e
BUF VME 6SERS AND4B2 OUT_CONST[7:0] > OUTDATA[15:8]
W ROAT 0P 1 x00
RDAT_OP 4 BUF VME 6SER9 SR16LCE
- BUF VME_6SER10 BUFE16
g RRAT OP S o mO-TOVMER? su RDWORD_TOVMEL E
g ROAT 0P 7 VME 6SER11 a5 Q_TOVME[31:16] OUTDATA[15:0]
BUF X
DO SLD VME 6SER12 OUT_VVE SHETEN Q_TOVMEI6
@RTACK WCMD BUF VME_6SER13
mEND_CMD BUF VME 6SER14
CMD_DONE [<BYF vME 6SER15
[ ] SR16LCE
BUF BUFEL16
mO_TOVVELS s RDWORD_TOVMEO £
Q _TOVME[15:0] OUTDATA[15:0]
Q[15:0]
.OUT VME_SHFTEN
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A [ B c I 5
- BUFE4
LED PARO ¢
ptERDPARO E
Parallel Register Readout _ 04 1ot
- Fp16cE Count how many CSC Reset bits are set: MODED | 4 oo | LEDPARD g e reno 4 LEDL g
\ME DEVE DDU_ERR[15:0] o[15:0] LDDU_ERR[15:0] AL o | LED PARL o /ME DEVO WY eo2 LED?2
e VME_PAROUTS-0 I ’ n INV LED3 u
i E PN @ MY_IRQ MY IRQ |, ¥ Verilo Module a2 oo | LED PARZ g mVME DEVL Lo0s gFE ; -
: LED_PAR3 INV
mCLKe0 : g -
m-TOVME | BUFE16 NV CLK80 | LDDU_ERR[14:0] BIT_COUNTER MODE[7:0] A3 03 LED_PARO &
AND4 E CLR = . . D4 4——.LED PAR4 VME_DEV2 LP04 LED4
IN_VMEDAT[47:32] OUTDATA[15:0] .VRST |RQ_DAT[7-4] o5 LED PAR5 L WME DEVS o Lros LED5 u
o — FD16CE oo LEDPARS o M onu |OY L | LEDG g
.z:i ::a VME PAROUTEAL DDUfSY@ DIL50] - LDDUisYII\]chUs;(;]YNC l\:.:(l)LEfMB\\AII\_/I_\Dms\DDusvms\sw COUNTER YV o7 |_LED_PAR7 - g VME DEVIS INV Lpo7 LED7 :
mirowE | BUFE16 B e | — IRQ_DATI[3:0] e — " BUr4
= c D9 —
AND4 E CLR LED PAR1 e
. : L mp—_ARt e
. E— ] SIS ] E— VFILE=MAWV\D785\DDUSVMEBIT_COUNTER.V Eij N M PEN P10 LEDO -
= FDC IRQ_DAT[7:0] VME pENO W ey LED1
J/ME DEVE = D12 |— = u
VME_PEN YME_PAROUTE2 mPDUREADY |, Q DDU _READY*1 3 m LTOVME WY e LED2 ]
.‘ D13 ——
mLTOVME BUFE16 MODE4 o1 L m-POMD_WR ::\‘j LP13 5 LED3
AND2 E .CLK30 c . MODES LEDPAR | ¢ b5l = LED PAR1 e
IN_VMEDAT[15:0] t OUTDATA[15:0] \RST LR MODE? VU POAT e LED4 -
L AND3BL VME_PAROUTS-0 [N |35 LED5S
L
COMPM16 FDCE I\M‘PE mYME PAROUTEL KV e LED6 :
me R OATEL [ MY_IRQyg LAY 20 m0DU_READY SET_IRQ 5 o[ IRQ IRQ o " G IRQL mve Parouts2 <OV e LED7 g
NEW_ERR INV u NV
GT CE
FD16CE CLKE0 5% ce BUFE4
LIRQ_DAT[15:0] Jopise; PIRQ_DAT[15:0] i Anes e | e IRQEN | gCLKEO 4 m LED_PAR? ¢
’ B[15:0] DS1
p— QU15:0] | VME_PEN LP20 LEDO
MY_IRQ+L CE MY_IRQ CLR_IR! 52 pvcone |
mCLK80 VRST - DDU ERR15 ~_  iropaTss - /ME DEVS LpP21 LED1
¢ CLR or2 Lsur [ VME P_DATEN LP22 LED2 -
| DDU_SYNC15 {> IRQ_DAT14 » DTACK LP23 S LED3 -
. FMM_ERR BuF Y B
Parallel VME_ADR: slot[23-19]typ[18-16]dev[15-12]free[11-10]cmd[9-2]res[1-0] ™EmM SYNC 1rQ_DATIS A
— VME_DEV5
PCMDI[15:0] Dev<8: Read Only, no CMD req'd. Dev>=8 needs CMD, CMD>=128 is Write GA[5:0] V5 - VME DEV6 LED5
EDC VME PENO FDC GA[4:0] IRQ_DAT[12:8] :M LEDG u
= VM E_PEN VME P DATEN _E LED7
- COMMANDO | 5 mYMEPEND | o VME_PENL b Q 5 - ME DEVLA LP27 u
- COMMANDL m IRQ—DAT[7:0] V' BUFE16
Al o AND2 SCLK BUFE FD16CE MY_IRQ &
mcoMMAND2 |, B SCLK c w @ B———pc CLR IRQ_DAT[15:0] D[15:0] LII%}LDAT[IS:O] OUTDATA[15:0]
[ COMMANDS | \VMEP RST :&M VMEP_RST T = MY _IRQ+1 Y IROT Q[15:0]
IV CLK80
B——)c
OR3
(COMMAND7 FDC BUFE5
= LED_MODE12 FDR FDC
i R R PCMD_WR oou ReAvy+1 L tepi
VME_PENL Q u LD121 e - MY RQ |, ol MY_IRQ+L || o |- YME IRQ DATEN E
NEW_ERR ° -
LTOVME = LD122 - g, 5TACK
e = CANDMH g SCLK Lo o @ SET_IRQ Lb123 LED3 g aCLK80 | CLK80 | _ N BUFE
PCMD11 mYMEP RST 7 » IRQ LD124 LED4 - R CLR
MY_IRQ LEDS m/MEP_RST I m/MEP_RST I
PCMD12 ] -, LD125 ™
PCMD13
LED_mope12 BUFE16
PCMD14 E
EYMEPENO | o PCMD15 LIRQ_DAT[15:0] E LAO_[15:0]
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c I D

Parallel Register Read/Write meso e oo eSS

.VME PEN

DDU_WE_SELO

PV mLTOvVME DDU_WE_SEL1
can keep for "Pro'' version:
Re gu ir @de f@ Ir Test fir H%?’Q%FFVME Regin s VME_PAROUTS-15 FDI6CE EBUFE16 DDU WE SELs
can kee for "Pro” version: . ME DEVO _ OUTDATAIISG

CMD15 = "FMM Test Reg” FDI16CE  gowvue | BUFE16 N 5l m— oo
WYMEDEVS INDATA[15:0] ' FMMREG[15:0]  AND4 OUTDATA[15:0] CMD WR } VME DDU WE SEL | ¢ "GbEprescale” DDU_WE_SEL6
YME PEN L SCLK Sequi ]p DDU_WE_SEL7
PCMD_WR DM CE FMMRECLS e f.mmreg” oMo | = qyjges format (~x)x(~x)x DDU_WE_SEL8
. SCLK FMMREG14 F AND4 SOFT_RST DDU_WE_SEL9
meeMDIS B—=—c . VMREGLS FOE3 DDU_WE SEL10

ANDa SOFT_RST _ vRcor special VME Parallel Dev 9 CMD 0,5 Petaefo

must set "FOE" FMM Override Enable: g emreen format (~x)x(~x)x: Nibble-1 is inverse of Nibble-0' pouwescs

FMMREG10

Byte-1 is repeat of Byte-0 DDU_WE seLis

DDU_WE_SEL15

Dev9, CMD OF/8Fh (R/W)

bits15-4: "FOEh"
bits3-0: FMM Bit state to Force

FMMREG9

FMMREG8
FMMREG7

Dev9, CMD 00/80h (R/W)

R4 uEn | \.FmM overriDe ENg bltSZ-O GbE P_rescale
Foe bit3: Slink Wait Enable

AND3 [ DDU_WE_SEL3

FMMREG6

FMMREG5

FMMREG4
ND- mOOUWESELL \ GBE_KILL_SLINK_WAIT
[ eV I = DU WE SEL7 a - - - OPAD ‘
Required for Test firmwges. | e AROUTES o0u we seLis mCBE PRSCL SEL2 om0
VME _PEN WU WESELD g2 GBE_PRSCL_SEL1
can keep for "Pro" version r—— BUFE16 DU WE SELS [ ] OPAD ‘
.
Read Only, VME Par Dev 8: _FDI6CE movME £ L GBE PRSCL_SELO o |
- - INDATA[15:0] INSREG[15:0] AND4 OUTDATA[15:0] gORUWESELY A~
writes with InReg0 a5 — — [ DU W seL1 ooU wWe SELL2 | 0OU_WE SEL2
Bk 1 = —eTes W OPUESES > GBE PRSCL SELIANDiEZ,  ME2RRESEE > GBE PRSCL SEL2 g
CMD 3 = "TeSt Reg O".SCA c pAME DEVE DMPAROUTS—A - DDU_WE SELS a - DDU_WE SEL6 a
CLR .VME PEN
[ eaow0 INPUT2 P> EVENTRST ] LTOVME BUFE16 mODUVWESELIS mOOUwESEL
BUF FD16CE L] £ AND4B2 AND4B2
AAN
COUId be temporary INDATA[15:0] D[15:0] IN4REG[15:0] D OUTDATA[15:0]
Q[15:0] PCMDS5 » testreol” meevos
IN_VME _DATEN .7 —_
CMD4 = *Test R .‘1" ok | ME DEVE g DeV9 CMD 05/85h (R/W) gUMEDEVD | UME PAROUTOS
=" lest ke B> —pc = VME_PAROUT8-5 3‘ - :
9 o .M} bits2-0: Enable Fake L1A/Data Passthroughmeses | PAKE_LLSEL[15:0]
[Crmowo - INPUTE 1~ BCO ‘ LTovue BUFE16 for each DDU FPGA mirovue | case L s
%UF/\ ED16CE - c BUEE16 FAKE_L1 SEL1
Could be temporary INDATA15:0] DII50] INSREG[15:0] AN OUTDATA[15:0] bit3: Not Used can keep for ""Pro" version: FD18CE E FAKE L1 SEL2
N VME DATEN QU15:0] P r— " testrege. VM _DEVO wmm FAKE L1 SEL[15:0] OUTDATA[15:0] :EE E zzs
cE —_ VME_PEN Q[15:0]
CMD5 = "Test Reg 2" mSCK . WE DR DMPAROUTS—S oo | | UME FAKE LL SEL | SS(E:LLK ce "fakellreg” FAKE L1 SELS
CLR VME_PEN
L PCMD5 B——pc 3 FAKE L1 SEL7
mEYNC_RST weeMos | requires format (~x)x(~x)x
FD16CE WO BUFEL6 ANDS SOFT RST FAKE L1 SEL8
[15:0] [15:0] et - OUTDATA[15:0] AL S FAKE L1 SEL9
INDATALLSO D[15:0] IN6REGLLS:0 : FAKE L1 SEL8 FAKE_L1 SEL10
: - ] FAKE_L1_INFPGAO ~INPUT3
prpvrrrerm B - — metrer moasim ] ) pe ] e
CM D6 - "TeSt Reg 3:: SCLK c .VME DEVS8 DM‘PAROUTSJ = FAKE_L1 ﬁc » FAKE L1 SEL1 FAKE L1 SEL13
CLR VME_PEN
] AND4B2gw FAKE L1 SEL9 FAKE_L1 SEL14
-—‘SOFT RST ED16CE mLTOVME BUFE16 FAKE_L1_SEL5 FAKE L1 INFPGA] {%UF 'INPUT7 OPAD FAKE LL SELLS
E
INDATA[15:0] D[15:0] IN7REG[15:0] ANDA OUTDATA[15:0] = FAKE L1 SEL2
Q[15:0] » » AND4B2
m\VME DATEN | oo _testregél .Mﬂ FAKE_ L1 DDUCTRL {> “\/MEOQ — ‘
" g SCLK WAKELLSELS OBUF
CMD7 = "Test Reg 4"w="e A L seLi |
Cll }—‘ AND4B2
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D

DMB[15:0]STATO

I
LED mopEe10 BUFE16
E
LAO_[15:0]

D_DDU_BUSY[15:0]

FD
VME_DEV[15:0][; 150

LED_MODE6
LED vMEACc BUFE16 MFE4

E -
D_VMEDEV[15:0] LAO_[]-S:O] ORZ.VME ADR_CHANGED LD60 LEDO
Q[15:0]| ™ VME_SEN INY LD61 LED1 u
mCLKE0 Lo cLeo | [ VME PEN ::Z LD62 I[EB; -
LED_MODE2 DO_SLD
FD16 LED_mopel0 BUFEL6 LED VMEACC BUFE16 [ LD“B§FE2‘—I
E LED MODES LED_VMEACC N
. FD16
DDU_WARNI[15:0] D_DDU_WARN[15:0] LA1_[15:0] ) E LAL [15:0 i LED_VMETYPE E
or? VMECMD[15:0] 550, D_VMECMD[15:0] _[15:0] . LTOvE o6t LED4 o
Qusol m-O-TOVME NV, Loes LED5 -
W 5o WELKE o [ VME DATA CE NV Lpes LEDG6 -
LED_MODE11 BUFE16 LVME_DATA_CE INV LD67 LED7
FD16 = A0 [15:0] FD16 LED_IsERIAL BUFE16 = >C n
DDU_SYNC[15:0 D_DDU_SYNCJ15:0 . E .
] o] = VME_SER[15:0] D ISER[15:0] LAO_[15:0] o BUFE4
meDsERe B
- m SYNCRST LEDO
HE e mcLKeo m SOFT_RST LED1
LeD_mopEe11 BUFE16 PWR-ON-RST LED2
FOI0 1 LAL [15:0] FD16 Leoser | BUFEL6 ® SRt LED3
DDU_ERR[15:0 D_DDU_ERR[15: . E . [ EERALA LI
U_ERR[15:0] _DDU_ERR[15:0] _ SER_CTRL[15:0] D_SER[15:0] LAL [15:0] Y
mYME_SEN VME_SER0 LD[3:0] BUF4 SER CTRL[3:0] WEDSERS B [EDa
T m YME DATA CEFEY Ve SerL m LOCKED | TEDS
- "NVME DATEN BUF VME SER2 1Da e @ LOCKED2 | @
— -~ SER_CTRL4
MEM_ACCESS [<BYUF VME SER3 T mYME DLL ERR LED6
SADR[5:0] SLD_CMD[30] L Sur LDS <8 sR cTRLs LED_SERO LD_RDY LED7
E—— ] = M_CS VME_SER4 - LD6 BUF SER CTRL6 LED SER? B —
m DO DATA <8 VME SERS a SD! BUF sER CTRLY LED SER4 LED_ISERIAL, BUFE4
b DO m XFER DATA BUF vME_SER6 BUF LED SERS JLED_SER E
EN_MSCLK BUF VME_SER? BNl DO_PROGRAM LEDO
» > RDI[3:0] BUF4 SER_CTRL[11:8] OR4 = iNV - LED1 u
= EN PROG OP1 VME SERS LED_SER1 = DO_RDAT Ls41 -
EN PROG OP4 KB yME sERS mLEDSERS Y\ ™\ LED OSERIAlg s DO_RDSTAT WY s LEDZ o
L IN_SDO SER_CTRL12 INV LED3
EN_PROG_OP5 [<BYF VME_SER10 L LED_SER7 BUFE4 i LRD_FIFO-1 Ls43 &Eﬂ—.
- ENiPR0670P7 BUF VMEisERll ] M_SDO S SER CTRL13 OR3 WLERSERO E INV B
= END_OPCODE [<BYF SER_CTRL14 PROG_PG1 LEDO T
BUF = L S — LED4
» IN_VME_SHFTEN VME_SER12 - M_SDI BUF SER CTRL1S .PROGj’GA LED1 - ™ EN _PROG >C LS44 oo -
OUT_VME SHETEN BUF VME_SER13 BUF PROG PGS LED2 m EN_RDAT LS45 u
D4_16E BUF L u EN_RDSTAT (T LED6
— END_CMD VME_SER14 PROG PG 3 LED3 = <D >C Ny n
MODEO | g po | LED_SER0 mCMD_DONE [<8YF viie seris FD16 LED_oserIALBUFE16 = o = Lsa7 -
LED_SER1 BUF E LAO [15: WeECSERO B INvV
AL Ry ot VE W UF4,, oseriso VME_OSER[15:0] D_OSER[15:0] 0_[15:0] ENMSCL Lo LED4
————M _ . H - -
MODE[7:0] . . LED_SER3 mENPrROG [ sos LED5 -
X A3 D3f—m——— 1
LED_SER4 IS IN_VME_SHFTERNY. LS06 LED6
ps | ——-2ET0 M_CS VME_OSER4 = u
M SCLK IW.  so7 LED7
D5 E—&. = CSS_MET BUF  VME_osERs ] v L
| ep-ser e T BUFE4 BUFE4 e aon. BUFE4 BUFE4
LED SER7 VME_ADR_CHANGED
o7 .OUTVME WCEN . VME_OSER? .LED SER1 E .LED SER7 E .LED SER2 E .LED SER5 E
D8 EN RDAT OPL BuF .DTACK Ls10 LEDO OUT_VME_SHFTE! LS70 LEDO - LEDO DTACK LEDO
D9 — = VME_OSERS EN_MSCLK [NV, g1y LED1 0UT_SHET DoNE [N, 1s11 LED1 DO_OPCODE| LED1 EN_MSCLK LED1
EN_RDAT_OP4 BUF  vmE osero — u - | ———
D10 — L CMD_DONE [NV 515 LED2 END_CMD WV s LED2 PROG_PG4 LED2 ENDED_CM LED2
EN_RDAT_OP5 BUF  vmeoserof] W L LI — ——
oL — L o XFER DATA [ 1o <U[ LED3 m mlrRoFFoL KU s j LED3 m mXFERDATA LED3 CMD_DONE; LED3
N g EN_RDAT 0p7 VME_OSER1L 5 B G B L e R
BUF .LED SER1 E .LED SER7 E .LED SER2 E .LED SER5 E
MODES P mRDWORD_TOVMEQ VME_OSER12 mRTACK 1 Ls14 LED4 m morTACK L LS74 LED4 B UVESDEVS LED4  LTOVME LED4
D14 —— BUF T CNC 1 ENe
LEDSER .RDWOFU:LTOVMEl VME_OSER13 ™ VME_SEN NV LS15 LEDS ™~ .EN VMERD INV LS75 LED5 u .EN PROG LEDS » VME_SEN LEDS
£ . mROWORD TOVME2 & vme oseris mRO_RDAT NV isi6 LED6 - mCLR_RD I iste LED6 B VVE SHETE LED6 m mCLRRD LED6
LLRD_FIFO-1 BUF
AND3E? [ ———weoEnell golR pTACK ::: Lswr LED7 o m SCLK ::z Ls77 LED7 o g SCLK ¢ LED7 o gCLR DTACH LED7 o
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A T B c o)
DIAGOUTI50]
CGA0 DIAGOUTO
DDU Broadcast Address = 28 = 0x1C = 11100b = BUF
. CGAL DIAGOUT1
AMI5:0] ILD1 AMSI[5:0] oo S plasourz
mcceAs BUF DIAGOUTS
. CGA4 BUF DIAGOUT4
SATEm Invert Geographical Address
GAG0] o BUF
GAO CGAQ .CGAP DIAGOUTS
- BUF
— 24 Supervisory pi access, or leged p access VALIDGA DIAGOUT6
GAL CGAL ‘ ical Address Parity check T u o
GAZ CGA2 L AMS0 .BOARD SEL DIAGOUT7
VALIDGA BUF
= coA3 D—. AMSL s mADRSIS DIAGOUTS
— XOR2 = [ ADRS20 BUF DIAGOUTY
GA4 CGA4 r . AMS4 VALIDAM . BUF
- core | g foRsz |
mAvSs SOF
. ADRS22
XORS P W-WORD | Check for 16bit data transfer mode BUF
| ADRSZ3
ANDS
BUF
SYSOK
ILD4 BUS | B
AMS[31] — VALIDAM
BUF
Q0] - BOARDENB
BUF DIAGLOUT1S
e AMS0 DIAG10OUTO
S AND2 AV —
. AMS1 DIAGIOUT1
AMS2 BUF DIAGIOUT2
n BUF
VALIDGA . AND5B3 AMSS DIAGIOUTS
L b%0 BUF
CGAL .—(7 My IRQ . AMS4 DIAG10OUT4
- . DS1 BUF
Board selection = wesx R Toviie FDC e
BROADCASENB TOVME . VALIDAM BUF DIAGLOUT6
CoA2
[ SR —
ADRS23 = mYRTE NOR2 {>O RLEDL | Q| LEDlgg - LWORD BUF DIAGIOUT?
| RSl — NV
BUF
:CGA4 [ [ ADRS12 DIAGLOUTS
XOR2 AND6 .M Cc ADRS13 BUF DIAG1OUTY
ADRS22 mSYSOK CLR L SOF
ADRS14 DIAGIOUT10
:CGA3 mVALIDAM FDC RST FDC L oF
. ADRS15 DIAG10OUT11
XOR2 VALIDGA BOARDENB ‘ ASYNSTRB 8NS STROBE RLED2 LEDZ.
ADRS21 . MAXDELAY=2NS o Q USELOWSKEWLINE] NV o Q . ADRS16 BUF DIAG10OUT12
BOARD_SEL DS0 BUF
CGA2 XOR2 L g [ ADRS17 DIAGLOUT13
. DS1 3 . FASTCLK c .FASTCLK c BUF
XOR2 CLR CLR . ADRS18 DIAG1OUT14
ADRS20 AND5B2 BUF
COMMANDI9:0] : C ASYNSTRB RST . ADRSHIGH DIAGIOUT15
CGAL NORS . ADRS11 COMMAND9 INV MAXDELAY=2NS BUF DIAG20UT([15:
X0l BUF . ADRS2 DIAG20UTO
ADRS19 . ADRS10 COMMANDS LED[2:0] BUF
SUF FDC LEDO /DRSS DIAG20UTL
CGAQ . ADRS9 COMMAND7 TACK BUF
AS BUF SYSOK RLEDO LEDO LED1 ADRS4 DIAG20UT2
|
= pe ] XOR2 ADRSS | COMMANDG SYSFAIL {>O D Q u LED2 BUF
INV BUF INV ADRS5 DIAG20UT3
ADRS? COMMANDS L
. BUF AND2 FASTCLK. ADRS6 BUF DIAG20UT4
ADRS6 COMMAND4 WEASTOLK b ¢ L SoF
ADR[23;]_] L SO CLR | A0RS? DIAG20UTS
ADRS[23.2] ADRSS COMMAND3 RST BUF
ILD4 BUS - L] SUF /DRSS DIAG20UT6
— . ADRS4 COMMAND2 BUF
ADRI23:20] ADRS[23:20] SOF | ADRSY DIAG20UT?
. ADRS3 COMMAND1 INV BUF
BUF . ADRS10 DIAG20UT8
. ADRS2 COMMANDO BUF
ADRS11 DIAG20UT9
BUF " FD FD FD L E—
. SYSOK DIAG20UT10
SLCLK2 : SLOWCLK2 .
o Q o Q D Q MAXDELA? NS| TOVME BUF DIAG20UT11
NV FD BUFG s
ADR[19:2] ADRS[19:2] [ BUF DIAG20UT12
MIDCLK FASTCLK
Qu:0) b Q ¢ L ¢ L ¢ b1 BUF  piaczoutis
FD =
AS . ASYNSTRB BUF DIAG20UT14
S
D Q c . STROBE BUF DIAG20UT15
BUF
. MIDCLK c
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A B c I D

ADRS18 - . .
B soms ™ aossucn oy Slot Selection: ADR[23:19] ADRJ1:0]=Not Used || VME-Serial Device code: ;. in scan.c
INV - -
S Device: ADR[15:12] sets device ID
Type ) AD R [18 ) 16] _OOEER{?lrS}/M E-‘]t-rAG 04 || Flash SRAM (RdStat or Program Page), NEEDS COMMAND
.o]=pItcoun : : o A
~ . . . COMMANDI9:0 { ---> command required with device 4:
Vl\g(F” JTAG Device code: Path IR bit length [9:0] ADR[7:2]=JTAG command 0x 00: Read Status Register [8-bit data]
H 09: P! 1 (Kill Ch.) [16 bit dat:
g% ” SLI:;DEUICFHFSRO*I:IF'(XIT;ROM cisvon g slot[23-19]typ[18-16]dev[15-12]bitcnt[11-8]cmd][7-2]res[1-0] o ch?gfrzr;rs;ggagg 4I(DDF2 ([Jﬁsegs) [a;;]bn -
tr al S=. - . i
— . —_ _ 0D: Program page 5 (GBE offsets) [34 bit data]
8i “ ﬁ]lggrgggﬁsihg é. &0 g:g AD R[18 . 16] —100b for VM E Serlal 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 “TVLADR[5:2]=serial command (req'd for dev 4 only) 8E|I|I ll_-oag ggg_gttrll E;’gﬁ ((BKiII dD:\gE)% F,i‘?;r Ch.)--N/A
07 || InCtrl FFGA 1 (V2P20) 14 _ _ _ ~ _ ~ 0a Lt oard 1D)--
08 | Input FIFOs 0.3 Ardard slot[23-19]typ[18-16]dev[15-12]free[11-6]cmd[5-2]res[1-0]
09 || Serial ADC (...not JTAG...) N/A Dev>=8: Write Only. Dev=4 needs CMD, CMD>=9 is Write. Otherwise Read
o . — VMEDEV[15:0
OF || Emergency PROM Programming via VME 8 ADR[1816]—011b fOI’ VM E'ParaIIEI [ ]
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]dev[15-12]free[11-10]cmd[9-2]res[1-0] sz | 0o |_WMEDEVO
. ADRS12 A0 DO DEVICEQ COMP22 . ADRS13 AL D1 VMEDEV1
WADRSE | o1 DEVICEL AORS[Z37] S PV o |_VMEDEV2
g ADRS1 2 02 DEVICE2 Al21:0] FDCE ADRSIS a3 b3 |_VMEDEV3
WAORSIS | A D3 DEVICES FD22CE £ SAME_ADR {>O VME SADR CHANGE | o|-YME SADR cHANGEDy D4 | YMEDEV4
D4 DEVICE4 550 ' INV SADR EN D5 VMEDEV5
VME16_VALID ADRS[23:2] W ce
D5 DEVICES bS MIDCLK D6 VMEDEV6
D6 DEVICE6 NOR2 .BOARD ACC SADR EN ¢ CLR FD E b7 VMEDEV7
o7 DEVICE? .VME SEN-2 . MIDCLK c o 55 . RST ‘ C o8 VMEDEVS
D8 DEVICES ANDS RST st DTACK RCVD POST.OP .M D Q % Do | YMEDEV9
o DEVICE <<---VME-DDU Pargllel o CMD_DONE WYMELS VALID e 10 |_YMEDEVI10
o10 DEVICEL0 <<---VVME-DDU Serial mSYSOK AND2 - MIDCLK om D11 |_VMEDEVI1
D11 DEVICE11 .VALIDAM BOARD_ACC VME SEN RST D12 VMEDEV12
D12 DEVICE12 .BOARDENB RST D13 VMEDEV13
13 DEVICE13 <<---VVME-DDU Serial ADC ADRS18___AND3 OR2 EYVE NG D14 |_VMEDEV14
D14 FDCE § £ D15 | YMEDEV15
- ADRSHIGH | ¢ D15 |— 9: RIW; S-LinkWaitEnable/GbE Prescale Selection o o | vME sen vee EDCE
. . AND3B2
VME-Parallel Device code (all 16-bit data): WMELVALD e FDC LM SOATA G
) [ EYME SDATA Chgg
0: R; BUSY State (i.e. NotREADY) 15=DDU, 14-0=DMB[14:0] e S mECARD ACC | wie oced e soata e | N
1: R; CSCs w/Warning-NearFULL UME SEN RS SAME_ADR 3‘ ° Q cE
2: R; CSCs w/Lost Sync, need SyncReset EMESENRST | ME SADR CHANG m MIDCLK
3: R; CSCs w/Error, need HardReset WPE L JOR CRANGED) - MIDCLK | CLR
4: R; Quick summary of all boards that require a Reset — AND4B1 CLR WOLRLVME DATACE ]
Boundary Scan PROM _FPGA 2: E; gggs \év/lj/gi(rr:_i‘r}%-NearFULL History CLR VME DATA CE 5%
TR S Istor
IR Codes XC]T8V04 V|rtex2Pro X i y . o .gh CLR_LVME_DATA_CE
8-bit IR 10-bit IR 8: R/W; VMEser Input Shift Registers (shifting is a separate VMEser command) L L
N ---> command required with device 8: __———Note pipelined registers 0 —=> 1 ——>2 OR4 IE'L/
Device Bypass 11111111 1111111111 0x 80: Write Input Register 0 [16-bit data] Typical VME—-JTAG sequehce: oR3
User Code 11111101 1111001000 00-02: Read Input Register 0-2 [16-bit data] 1st VME Data: send IR (10-bit) "UserL”
ID Code 11111110 1111001001 9 RIW: C%%?;ﬁgﬁgﬂ:gf&?é?ﬁg] ?:;Ji[sllz-rblt data] 2nd VME Data: set Userl DR (8-bit) "Select Function” EDC
- RV, 3rd VME Data: send IR (10-bit) "User2"
Userl NIA 03C2h=1111000010 0 00/80: RAW S-LinkWaitEnable & GbE Prescale [16-bit data] s e Dot sond Use(rz DQJ(IG_Z?{) I -ADRSIS — | oOARRACC DM b o |_vue PN
User2 NIA 03C3h=1111000011 05/85: R/W Fake L1 Register (Data Passthrough) [16-bit data]  anrepeat ths as needed for all data bitsws 22517 VME PEN-2 Wﬂ
OF/8F: R/W FMM Test Register [16-bit data] 5th VME Data: send IR (10-bit) "Userl” LDRSIE AND2
. 6th VME Data: set Userl DR (8-bit) "No-Op" AND3B1 WAME Al Mo R ore
For bigger V2P's add 1's to the left 14: R; bits 15-8="CAN", 7-0=ModeSwitch[7:0] 7th VME Data: send IR (10-bit) "Bypass” LR LME DATA G2
15: R; VMEfpga Status bits (VMErdy, FMM, Geog/Slot Adr) WOLRLMEOATACE ]
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A B C D

OUTDATA[15:0] OVMtgy T ' INDATA[15:0]
OUTDATA0 _ DATAQ > INDATAQ
o LosiFr = eor
OUTDATAL . DATAL P INDATAL
T LosUFr = L B0F
OUTDATA2 _ DATA2 ’\ _ INDATA2
o LosUFr = LBoF
OUTDATA3 _ DATA3 ™~ _ INDATA3 W IACK_IN
T EOBW : L el RO :E N\ IACK OUT
OUTDATA4 1 _ DATA4 S INDATA4 MAY_BE_MINE
Lo i ADRSL .
mADRS2 GOOD_IRQ1
OUTDATAS | s DATAS {>NCMESH INDATAS ADRS3 NOReBL
o CoBUPTY ¥ BUF FDCE
‘ _ AND3B2 FDC
OUTDATA6 - DATA6 ™~ i INDATA6 IACK_IN MAY BE MINE| Q MY_IR
OUTDATA7 _ DATA7 S INDATA7 NOR2 p— FASTCLK |
T [ Liaoe™ = FASTCLK | . @ AND2B1 CLR
L CLR DS1 VME_IRQ_RST I
OUTDATAS _ DATA8 D INDATA8 .VMEJRQﬁRST ]
I LosUFr = LBoF RST
DATA[15:0] ora
OUTDATAY & o DATA9 P INDATA
. oBUFT ¢ L BoF
OUTDATAI10 l _ DATA10 ’\ _ INDATA10
N LosUFr = LsoF
OUTDATAI11 _ DATA11 ’\ _ INDATA11
I LosUFr = LBoF
OUTDATA12 & o DATAL2 P INDATAL
. LosUET - L B0F
OUTDATA13 l _ DATA13 ’\ _ INDATA13
o LosUFr = LBoF
OUTDATA14 DATA14 ™~ INDATA14
. LosiFr = eor
OUTDATAI5 I:L o DATALS P INDATALS
L-GBUFT L BoF
DATA10
DATA11
INV
DATA12 O<}
v FD FD FD
O<} o o o SLCLK . SLOWCLK
DATAL3 FD ° ° ° MAXDELAY=13NS~BUFG u
MIDCLK FASTCLK
DATA14 b Q ¢ B B———pc
] MIDCLK
DATA15 ¢
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A B C D
SPa e g
R16LCE
BUFE16
e su RDTDOBK E Paoge 5
QC[15:0] OUTDATA[15:0] SRl CLRE
SHDATAX Ql15:0]
ENABLE CE FDC INDATA| S
:: 1 : [15:0]
AND251 S ¢ CLR .RDTDOBK RDTDOBK: oSl
+1 D Q RDTDOBK+2 E
RST % Ny DTACK o (NDATAO QU15:0]
I 15:0]
READTDO WEASTCLK WEASTCLK c LBure LoD . qpsal 0 TDI
CLR CLR . BUF
RDTDOBK .RST ‘ .RST ‘ SHDATA
FDC LOADCE CE
DATASHFT ] FDC ENABLE SLOWCLK
: > 0. .7 C
AND4B2 INSTSHFT b Q LOADL LOAD-1 D Q LOAD . AND2 CLR
BUSY RST
OR2
. STROBE c AND2B1
LoAD CLR .SLOWCLK c o
RST RST
OR2
DTACK_EN E
DATASHFT 2 DTACK
INSTSHET FDCE FD FD FD &1 u
\/BUFE
OR2 b Q b Q D Q D Q 4 ANDA
™ BUSY {>O BUSY CE
NV meLoweLK c meLoweLk | o mtoweLk | o meLoweLk | o
CLR
RST
; STROBE ;: >
OR281 CB4CLED DTACK for Load Instruction/Data Register command
FDCE COMMAND[9:0]
COMMANDG6 DO Q
.COMMANDO D Q DHEADEh COMMAND? o o FDCE FDC FDC
.DATASHFT
STROBE CE COMMANDS D2 Q2 DONEDATA 1 D 0 DONEDATA D Q DONEDATA+1 D Q DONIEV%?I:J’;Z .
:BUSY 3 c CLR COMMAND9 D3 Q3 AND2BL .SHDATA CE
RsT AND2B1 NOR4 .SLOWCLK c .SLOWCLK c .SLOWCLK c
2 | o CLR CLR CLR
ONEDHEAD FDCE o' g LOAD LOAD LOAD
LOAD
OR2 SHDATA L] L
.COMMANDO D Q IHEADE* : ENABLE CE CEO |—
<TROBE NSTSHET CE ot AND2 W-OWCLK c o o b—
:BUSY ; c CLR .DONEDATA+1 AN
AND2B1 [DONEDATA
RST
OR3
ONEIHEAD
oR2 FDCE .
INSTSHET .COMMANDl D Q TAILEN .
:DATASHFT : CE
LOAD ENABLE
OR2 = ¢ R RESETITAG o Q
RST : >
BUSY CE
JONETAIL .SLOWCLK c
OR2 OR2 CLR
RST
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FDPE FDPE
FDCE FDCE FDCE g SHIHEAD E
. PRE PRE ,\L TMS
SHIHEAD ] Q o Q ° Q ° Q ° N LBure u
::D—F e ce ce ce e
SLOWCL I
AND2 = ¢ s ¢ o ¢ ¢ ¢ s
- RST I F ]
® ® ®
e FBPE ® 'Y
FDCE ) FDCE FDCE SHDHEAD  E
e . 1 T™S
D Q D Q b Q ° © LBure u
CcE CcE cE cE
L—Dc —pc —pcC —pc
CLR CLR CLR
L 7 L 7 L 7
BUSY
CB4RE : IHEADEN ) SHIREAR
AND2
Q—
FD
Q1
el ) DONEDHEAD | ) 0 s
HDATA E
o — DONEDATA 1 TMS -
g SHDHEAD e ceo g-SLoweLK c TAILEN L sure
[ -SLOWCLK c rel— [ ELECE AND2
.%T\ R [ DONEDATA+ \ SHTAIL gy
| S ’_,L/ ‘ WAILEN
AND3
oms FDC FDC
CB4RE
wl— § o o o o RESETITAGY
FD FDC FDC

QL

@ DONEIHEAD | 1y 0 STROBE OKRST WELOWCLK { ¢
RSTITAG D Q D Q CLR

Q3

AND2 AND?
- SHIHEAD e CEO |— WSLOWCLK e WFASTCLK c WEASTOLK c
L0aD . SLOWCLK c . TC wsr Cl‘.R wsr Cl‘.R
RST \ N\ T | | N
| | ’_lL/
OR3
BUSY
FDC FDCE I DVCENB o
DHEADEN
LOAD - BUSY
IHEADEN D Q T D Q SHDHEAD
CE DHEADEN
DONEDATA+1
| SLOWCLK o mSLOWCLK ¢ AND2
AND4B3 CLR DONETAIL CLR
BUSY
RST s \ \ RST_BUSY T
DHEADEN

IHEADEN

OR3
DONEDATA+1
AND4B3
AND2B1
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A B C D
FDPE FDPE FDPE FDPE FDPE
FDCE RESETJTAG E
PRE PRE PRE PRE PRE F TMS
RESETITAG b Q b Q L Q b Q ° Q ° Q LBure u
:ED—.i CE CE CE CE CE CE
AND2 poCle c o —bc —bc —bc —bc c
RST |
I ® ® ® ®
[ ® le—— FDPE————@ ®
FDCE — sl €
PRE .—y\l\ TMS
SHTAIL b Q b Q LBure n
:ENABLE ) CE Cce
AND2 ¢ . E—
]
TMS LOW EN _E
2, L TMs
o L8ure
NOR5
CB4CE
wl— FD_1 CBACE
Q1 DONETAIL D Q DONETAIL+1 0
Q2 — Q
SLOWCLK
ENABLE cE CEO Q3 2 DTACK
L
st AND2 .M ¢ CLR Tt .w CE CEO AND2 Gl L gure u
RST_DTAIL ESLOWCLK e Tc
CLR
OKRST T
" 50
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PHYSICS DEPARTMENT ELECTRONICS LAB DDU VME Controller Logic DATE FITE BAGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 4-8-2005_11:32 VME-JTAG . 3 4C




C

CFEB JTAG command decode

CMDHIGH

DEVICE
COMMAND4
L
COMMANDS
AND3B2

DATASHFT

CMDHIGH
COMMAND2
|
COMMAND3
AND3B2

[t COMMAND2
[t CMDHIGH

COMMANDO
|

[ COMMAND1
[ COMMAND3 e

ANDSB1
[ CMDHIGH

[ COMMANDO
OLD_INSTSHFT
[t COMMAND1

[ COMMAND2

CMDHIGH

INSTSHFT. OR%

AND4
COMMAND2
|

Dﬂw INSTSHFT
g COMMAND3

AND3

[ COMMANDO

[ COMMAND2
CMDHIGH
L

)

READTDO

[t COMMAND1 a

] COMMAND3 e,
ANDS5B2
[t COMMAND1

] COMMAND2
RSTITAG

CMDHIGH
i CLDHGH
[ COMMANDO a
. COMMAND3 3

ANDS5B2

COMMANDI9:0]
COMMANDO

COMMAND1
COMMAND2
COMMAND3
COMMAND4
COMMANDS

COMMANDS6

COMMAND?7

COMMANDS

COMMANDY

INSTSHFT
) u

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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drawn b
Copyril

y
it

KS
©)

Qus0)

L
| |

sLi
| |

R

e

D[15:0]

) L OR CE
oR2
M2_1 FDCE M2_1 FDCE
0o o 0o
"\\ o MD15 b e Q15 "\\ o MD7 o ° Q7
D15 o1 o7 o1
P 0 MQ1s cE P 50 MQ7 CcE
cLRr CLR
[ oB | Q7
c
M2_1 FDCE M2_1 FDCE
Do Do
o MD14 Q1 o MD6 6
D14 b1 o Q D6 D1 o Q
P s0 MQ14 CcE P s0 MQs CcE
cLRr CLR
[ ou | 3
M2_1 FDCE M2_1 FDCE
Do o
0 MD13 13 o MD5 5
D13 D1 b Q = D5 b1 ) Q Q
P s0 MQ13 CcE P s0 MQs CcE
CcLR CLR
| QI3 | ®
M2_1 FDCE M2_1 FDCE
o0 Do
o MD12 12 o MDA 4
p12 D1 b Q = D4 b1 D Q Q
P 0 Mmo12 & ¢ S0 MQs cE
cLR CLR
[ QR I Qo
B
M2_1 FDCE M2_1 FDCE
o0 Do
o MD1L 11 o MD3 3
D11 o1 ° Q < D3 D1 o Q <
P s0 MQ11 cE P 0 MQ3 cE
cLR CLR
| CITY | 3}
M2_1 FDCE M2_1 FDCE
0o 0o
o MD10 Q1o o MD2 @
D10 [ b Q D2 b1 D Q
P s0 MQ10 & P 50 Q2 cE
cLRr CLR
I | Q@
M2_1 FDCE M2_1 FDCE
0o 0o
o MDY @ o MD1 Q1
D9 o1 o Q b1 b1 D Q
P s0 MQo CcE P s0 MOL CcE
cLRr CLR
I ® | Q1
M2_1 FDCE M2_1 FDCE
Do Do N
o M8 8 o MDO 0
D8 D1 o Q < Do o1 o Q =
s0 MQs cE s0 MQO cE
CcLR CLR
| Q8 | Q0
EXILINX  acu
Title virtex Family SR1I6CLRE Macro, Right Shift
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iments
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drawn by KS Q[15:0]
Copyright (c) 1993, Xilinx Inc.
] SLI D Q
] CE r CE
C
CLR
Qo
D Q
CE
[ ] c
CLR
® Q1
D Q
@ CE
[ ] c
CLR
® Q2
L D o——4
CE
[ ] c
CLR
® [°5}
D Q ®
@ CE
[ ] c
CLR
® Q4
D Q ®
[ ] CE
[ ] c
CLR
® [°5)
D Q ®
@ CE
[
CLR
‘ Q6
D Q
* « . « € XILINX  scu
[ [
CLR CLR Title: virtex Family SR16LCE Macro
[ S Q7 P N R
IComments: Modified from XILINX Library SR16CE, shift right 16-bit Serial-In Parallel-Out
Shift Register w/ Enable and Async CIr|
[t C Date: 11th May 2001 er: 1
u CLR P’y Sheet Size: B Rev:
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Copyright (c) 1993, Xilinx Inc.
Q[3:0]
PRE
m s b 9 Q0
] CE r CE
C
Q0
D Q Q1
CE
C
CLR
® Q1
D Q Q2
@ CE
C
CLR
® Q2
D Q e
CE
C
CLR
® [°5}
Title: VIRTEX Family SR4CE3 Macro (Set 1, Clear 3)
Comments: 4-bit Serial-In Parallel-Out
Shift Register w/Enable, 1 Preset & 3 Async Clr
[t C Date: 13th October 2003 er:
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FDSE Q[3:0]
S
PR > Q Qo
[ R ce
Cc
Q0
D Q QL
CE
Cc
R
> Q1
D Q Q2
CE
C
R
® Q2
D Q Q3
CE
C
R
‘ Q3
C
]
CLR
L
Title: VIRTEX Family SR4RE Macro (SR4E_ONE)
IComments: 4-bit Serial-In Parallel-Out \] R G
Shift Register w/ Enable, loads a single "one" on Sync Reset
Date: 7th August 2001 er: 1
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A B c [ BUFETG D
RDMAXDK E
ADCBUS[15:0] OUTDATA[15:0]
READMAX D eV 13 4BITO ADCBUS[15:12]
SR16CE
‘ BUF12 _ SR8CLE
ADCIN w QMAX(11:0] ADCBUS[1L:0] NOATALS)
Susy QMAX[15:0]
AND3BL Q[15:0] D[7:0]
STBUS
.R TBUSY QMAX EN CE INDATAL8]
CLKMAX msLoweLK L ROMAXDK E oo Qo
AND3B2 CLR ) Seac LOAD 7 ADCDATA,
. mo | ) o
BUFE
ce
Q LOAD CLKMAX
8 D D D LOWCLK
STROBE > e © BUSY ° AND2B1 ¢ R
cE
| RITEMAX ASYNLOAD c meowelK ko W meLoweLk | o RST
BUSY CLR CLR AND2B1 CLR FDC
RST RST
RSAND3B1 o E
s} }7 D Q
> % it 1 DTACK
OR2 ! \/BUFE
Cc
RST CLR
OR2B1
FDR
BUSY LED
LOAD D Q m u
oR2
. SLOWCLK c
R . -
- RsTRUSY DTACK for Load Instruction/Data Register command
QMAX[15:0]
DIAGADC[15:0]
CBSCE QMAX0 DIAGADCO
QMAX1 BUF DIAGADC1
TIME[7:0]
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Serial ADC Command Decoder:
00 || Write Control Byte to MAX1271's
CFEB JTAG command decode 01 || Read Data Back from 1271 Register
02|
COMMAND6
COMMAND?7
COMMANDS 04 ||
= DEVICE
COMMAND9 COMMANDS ) CMDHIGH u 05 ||
CMDHIGH AND4B4 . C
[ COMMANDS e 06 ||
COMMANDO
AND4B2
. COMMAND1 WRITEMAX
COMMAND2
COMMAND3
COMMANDO ANDSB4 COMMANDI9:0] CoMMAND
.7CMDHIGH COMMAND1
[ COMMAND2 READMAX u COMMAND2
g COMMANDL  ~ COMMAND3
g COMMANDS COMMAND4
. COMMANDO ANDSB3 COMMANDS
. COMMAND1 COMMANDS6
[ CMDHIGH ) READBB_NOTUSED u COMMAND7
= COMMAND2 a COMMANDS
= COMMAND3 3 COMMAND9
I COMMANDS ANDSE2
[ CMDHIGH
= COMMANDO ) SELADC_NOTUSED u
= COMMAND1 3
. COMMAND2 3
- COMMANDO ANDSES
= COMMAND3
= CMDHIGH \ READADC NOTUSE#
. COMMAND1 3
. COMMAND2 3
AND5B2
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