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! : 11-13-2008_14:58
this DDU VMESCTRL  (tile 0ddu_vrmen20404

add _BX Offset_ to Flash SRAM Version 20

CMS CSC DDUS, VME FPGA - Begin vmebctrl from vmedctrl v5, new DDUS5 ping

v3-8: All PROM JTAG lines now have 3-state drivers, fixed UCF FM Dpl
. Vv9-10: Add VME Serial ADC control (Device 8...13 In r2), de u%on LEDmodeT4: tune DL
v11-13: I\élgdlfy FMM ILE%S, adc%3 IR pg\é add VME Reqisters for GbE/SLINK WAIT, Fake L1A Enable & DDUBoroductlon test

v14: Add Restore-Idle after SoftReset, add Busy/Warn hi QFX'On VMEparDev6 ,}une RealFMM logic; r2-4: Tune Busy/Warn histor
. v15: Tune ToOVME and AS ti mg, also VMEpar _Info Reg; sets IRQ1 on Error; add debug LEDmodel2:
v16: Tune 12-bit SADC, add verilo -Casc?de bit_counter fg CSC‘RS¥ncl rrflags for 1IRQ; v1/; Remove SyncRst where not needegd;
v18: switch DDUfpga JTAG from SIWCIk2 10 SCLK, @INIT-->INIT for ROMs, tune BUSY/Sync prioritys

r2: add one SCLK delay to VME_PEN & VME_SEN, r3-8: test Broadcast

v18r9: ok, no Bcast. v19r1-2: Bcast tests. v19r3: Fixed Broadcast=
SEt][aC!I BC]?-nkks t]l%iO%.Sh{ I/O v20: add FMM Error-report Disable "F.E.D." option via VME, puts IRQ-Handler in charge of Reset requests;
D%p%%de%% Clocks: Clt0=cl r2, FlashMem page7 is now for RUI-srcID, add page3 for new DDU BoardI[X

. .13, ac}a delay for Parallel Bcast DTACK. r4: remove ErrorDisable from Warn/Busy, provide RealFMM status on VME;
Verilog Module Synth notes: Y 5: need to Rese i FED: on page 13, NotDoneYet>

4694000000

W
p s

s

>

".

command line options: —bufg 0 —iob false —iobuf 10 ymecntrRL Mode 1 Switch Block, rLEDO In rear

990000

; : Mode Bit 0 |
PROGRAM takes < 55 ms (28ms this FPGA ' Mods Bit 1 IRQ Response delay, zeuspc16/cmspc00 |

PART=XC2V500-5-FG456 Mode Bit 2 to end of first DTACK: 80-120/20-50 usec

PROM=XC18V04-VO44 (PARAL LEL * Mode Bit 3 to end of 2nd DTACK: 350-1150/250-450 usec
- VQ gldlu5 Vme\VM}Ei)')Ctr]l\vrnef)ctr]l : Mode Bit 4 " 00 for Standard Debug, 01 for VME-Serial
- : Mode Bit 5 10 for Flash RAM, 11 for VME-Parallel

VME Broadcast Addresses: : Disable Auto Serial Load

%gfgﬁﬂuéTCB "Test Control Board" PromlID: 05036093aSet all LA bits HIGH, ~FPGA version on LEDs

26;TMB RST_1=Soft_Reset for FPGAs and ALL FIFOs

27=Both DMB and TMB

28=DDU Replace EmptyIN/FIFO_EMPTY PUs?

§2:cht DU Rende ELECTRONICS LAB ToDo: .
csel—Llo— ca 1mme : uec r;scge: inlo1 DZ:
Sync: < 500ns Y PHYSICS DEPARTMENT - Pt GbE Prescale into Flach KA

Soft: < 20us THE OHIO STATE UNIVERSITY

VMEHta]]r[d:PfRO(SGZ]F]gﬁEA[ < ors 174 WEST 18TH AVE
cirli— .0o1ms
DDUctrl-PROGRAM < 30.4ms COLUMBUS OHIO 43210 Default Startup Order:

INctrI-PROGRAM < 54.8ms :
DDU WordCount (64-bit words) for "No Data" event: 0x006. Release DLL (no wait)

i : DDU WordCount for one DMB (only one CFEB): 0x19A = 410 dec. 4) DONE
DDU Format Since DDUCtri vis: - s s WL BN Wit SR aoA = 810 e 5) En. Outputs
H1: Gx/5¥INRENKIRINA . TAVR T-2: 0x/80007FFFF/8000/8000 DDU WC, 2 DMB with 1 CFEB (NCFEB=2); 0x32E = 814 dec. 6) Release WE

H2: 0x/80007666 8o/ RIEILE T-1: 0x/SREE 88 IEBQOTBBEE” DDU WC, 2 DMB with 2 CFEB (nNCFEB=4). Ox64E = 1614 dec.

iv st ' . - dCount ’ Status DDU WordCount = (6 + 25*Nts*nCFEB + 3*nDMB) <= 3005Qignoring Trigger boards
H3: L a2y S IEEMY™ TR: 0 A2WW R WWIRBRATTUMR™ o et e S DGO Noracaom B) <TE9ignoring Trigd )

99000000000000

00

100000000000

99000000000000000

T

9000000000

XX




A [ B [ C [ D
PAD INACK | . COMMAND rovwe ey g \/ _ ooe opAD
VMED1 TACKIN BUF  fACKON [TELCHE oy Lrovmg——="—"=—Il WrovME OBUBow = TOVME (DMBY): low from PCB to VME, high from VME to PCB
VMED2 IPAD i — u BN | peew MY_IRg—MYIRQ MY 1RO 0_TOVME {>M OTOVME OPAD | TOVME (DDUZ.3): high from PCB to VME, low from VME to PCB
IPAD IBERR i BERR . CMD DONE = VME SEN VME_SEN . OBUF --->TOVME = VME Read, ~TOVME = VME Write
VMED3 TAS iBUF AS .ﬂ. VRST CMD_DONE VME SDAT; CEM. ORZ 5a
IPAD o | B——RsT = - BTACK ** SBTACK
VMED4 TS5 IBUF == BERR S LVME_SDATA_cg—=VME DATA CE }—/W DTACK P e ODTACK OPAD ‘
IPAD 1DS0 ——0S0 u B BERR - o VME_PENO LGBUF
VMED5 — T BE VME_PEN A e
IPAD 1DS1 DSt u S0 —— VME_SADR_CHANGEQ}-YME ADR CHANGED g TACK_OUT " AcKouT
VMED6 BUF e - VME_DEV[15:0] 5. OPAD
10PAD DS . - w1 OBUFY ¥ (=
-— [ R— 1Y VMEDEV[15:01— I IRQ_1 el TRQL OPAD
VMED7  LWORD TWORD DEVICEDE DEVICE[13:0] A o
VMEDS8 \PAD TWRITE o WRITE u mIRTE wRiTe ) COMMAND[2:0]
VMED9 - BUF  sysran WAK Ak COMMAND(9:0}— E—
IPAD oo L | SYSFAIL “veERT
VMEDI0 o WAL svsFAL TACK 6UY—IACK OUT
VME Power-on Rese+ IPADIPU ISYSRESET . AVISO) AMIE0 DIAGOUT[15:0] CLK: 40MHz
VMED11 1BUF ‘ 5:0] DIAGOUT(15:0}— Imm— )
VMEDL2 [ e MECLKIN [, YMECLK g BRSNS | GAST]  DIAGIOUT[iSo) IR SCLK: 10MHz = MIDCLK (max serial speed for FIFOs)
10PAD IBUF DIAG20UT[15:0]
VMED13 ILD1 maaZl | sy DWAG20UTES — SLOWCLK: 2.5MHz (used for Serial ADC)
CLK80 EN VME SADR_EN .
VMED14 ILWORD o Q LWORD u V.W FASTCLK SADR’_ INDATA[15:0] SLOWCLKZ 125MHZ
VMED15 I OATAs0]  NDATA[S O - ; : - .
VMEDI50 DUTOATALIED) i cLoweLd_stowcik CLK is in phase with MidCIk, but they are not in phase with SlowCIk
: x5 — : = - -
(=2 5 e — AT sLowelig PROMs (max 2 MHz) use SlowClk2, Virtex2 (max 33MHz) use MidClk
AM[5:0] = M'DCLKP 3 Serial Flash PROM (max 20 MHz) use MidClk or SlowClk2
o age VMECLK: Not Used
IPAD AML o DIAGOUT7 [ BCAST FDC
RS [0 W u Lsor u
1PAD O] G piaczourss [~ STROBE | | 0 LSTROBE
IPAD AM3 \/BUF
IPAD SOFT_RST VRST CLK80 c
— B
IPAD AMS VME RDY+4 .@—. CLR
R Ny | ) Prm p MR
IPAD
| SYNCRST 'Epﬁvﬁ AND2 SYNC RST | RST
IPAD1PU
VMEAR31] | SoFTRST mgﬁv 53 EXTSOFTRGT oot e NR N RESET
IPADIPU YMEAL LABUF T pWR-ON-RST SOFTRST BUF gSYSRST C,L/ 1] . ] :
o MEAZ JTAG "Device" List ;
1: Output FIFO \vc7
PADIPY VMEA4 IPADAPD g statper2q) BUF4 pygesTaT[3:0] > VMFI)E Ccul p dvel
IPAD1PU — IPAD4PD DMB_STAT[3:0] IBUF4 DMBOSTAT[3:0] . _Ctrl Prom VC
PADIPU VMEAS IPAD4PD IBUF4 3: DDU_Ctrl Prom 1 & 0 dvcé
VMEAG DMB_STAT[31:28] DMB7STAT[3:0] 4 InCtri Prom 1 & 0 dved
IPAD1PU IPAD4PD _ IBUF4 ) :
IPAD1PU VMEA7? 1[3:0] IR LY SUEEEIRYIERY IPAD4PD IBUF4 5: DDU_Ctrl FPGA dvc8
VMEAS e — —— DMB_STAT[35:32] DMBSSTAT[3:0] 6: InCtrl EPGA 0 dve2
PADIPY VMEAS IPADAPD g statpiis) BUF4 pmeasTaT[30) > 7 InCtrl EPGA 1 dve3
IPADIPU IPAD4PD s sTaTrao:ss1 BUF4 pveesTATTS: - InClr VC
VMEAL0 AL EED) SlLUED 8: SLINK JTAG dvcs
IPADIPU IPAD4PD ...IBUF4 . :
VMEALL DMB_STAT[15:12] DMB3STAT[3:0]
PADIPU VMEAL IPAD4PD 5 sratiszao) 'BUF4 pmsiosTaTr:0f 9: VME Parallel (..not JTAG...)  N/A
PADIPU MEALS IPAD4PD (16 starpaos] BUF4 pmsasTaTiz0] 10: VME Serial (...not JTAG...) N/A

PADIPY IPADAPD g statpar:44) 'BUF4 pvB1isTATI30] 13: Serial ADC (...not JTAG...) N/A

PADIPY IPAD4PD g statpza:20)!BYUF4 pmessTaTr:0] G

PADIPU IPAD4PD ;5 srarpsias) 'BUF4 pusiostaT0) 15: Emergency Load for VME_Ctrl Prom

;

IPADIPU > enrt |
VMEA17 SATEGI
—__ GABO
O  VMEAIs | 680 GAO B IPAD4PD pyg statss:sz) 'BUF4 pvsiastaTiag)
orom o MED & om >
PROIF tpaDpy oA o IPAD4PD IBUF4
< VMEA20 | 16A2 BUF  GA2 DMB_STAT[59:56] DMB14STAT[3:0]
PADIPU VMEA20 PADIPY S
\PADIPU IPADIPU 16A3 MM C/o MODES o
|PADIPU IPAD1PU 1GA4 IBBCFMES, % | {>Oé\6r:mn VMES OPAD ‘
IBUF
IPAD1PU VMEAZ3 IPADIPU (A e GAS GAP ~AutoSLD_EN for DDU_C
THE OHIO STATE UNIVERSITY "M™& VME Communication Interface =T 1 pro®eT D785
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A [ B c I )

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-TAG Cable, FPGA and Discreet drive PROM's JTAG line; 3-state when not in use
moOEVICEZ DVENEL
The ISP does not work at 2.5MHz or faster OMMANDES] DEVICE Dvceng [—DVCENBL gy WPYCENEL [, DVENBL g T
COMMANDI9:0] OUTDATA[15:0] .INVTDIl oTDIL oPAD ‘
INDATA[15:0] INDATAHW]OUTDATA[15.0] [ T |-
" I DTACK q
F ree L E D_M Od eS WECAST | geast BTACK A s \/:LA OTMSs1 oPAD ‘
ITDO1 WDJDOl 100 Tor | TDIL gy o CoBUPTY @
LAO free 13 LAl free 12’13 oo’ STROBEPage 4 s Sl BUFE4 ® e Sy ~CTEKL
LEDS Fl’ee 13 R WRmE TeK —TCKL Cevicer & L-G8UFT
. | TCKigg
TP 2 4 U d . O 1 O rasTaLK LOAD LOAD1 DEVLOAD u P b
- Se . ’ .% SLOWCLK RDTDOBK |————  gprpopki RDTDOBK u (o}
NIR RDTDOBK+1 K LS w
e L DONETAIL T RDTDOBK1+1 ROTDOBK+1 gy L= N
DVCENB1 DONETAIL1 DEVDONETAIL .
DVCENB2 DEVICE_ENB DIAG30UT15 InCtrl FPGA 0 14-bit IR
DVCENB3 m_To0: BUF  biacsoutus VME-JTAG Only VME FPGA will drive FPG&Q;\‘SBZJTAG line
OR3 mTo BUF DIAG30UTI3 WDEVICES  Ipevice DVCENB Dvcenez g
COMMANDIS9:0] TCK2
[ (VS BUF DIAG30UT12 2 COMMANDI9:0] OUTDATA[15:0] B
BUF INDATA[15:0] OUTDATA[15:0] — I .RESTORE IDLE
. TCK3 DIAG30UT11 INDATA[15:0] STACK ek
» DVCENB3 BUF DIAG30UT10 .% BCAST DTACK ———— |
. TDO2 BUF DIAG30UT9 TDO TDI %
IBUF
o2 BUF DIAG30UTS WETROBE | sTRoBE T™s |—MS2gy BUEE4
s BUF DIAG30UT? B YRTE  Write Tok —1SK2gg e e
Tck2 [<BUF DIAG30UT6 WCK8  frastek -
= .DVCENBZ BUF DIAG30UTS B Fsioweik RDTIISgéE *\&m zz;i:i
BUF LED_MODE4 NIR RDTDOBK+1 O |
[T e DIAG30UT4 LED_MODE_A B |rsT DONETAIL ‘ RDTDOBK2+1 RDTDOBK+1
Tonn [<BUF DIAG30UT3 LED _MODEO u
B o DONETAIL2 DEVDONETAIL gy
e LED_MODES LED MODE B InCtrl FPGA1  14-bit IR
BUF . . .
.t biAssouTs R EDwopeL ) )EDMODEE g VMEJTAG | Only VME FPGA will drive FPGAL's JTAG line
DVCENB1 BUF DIAG30UT0 OR2 . DEVICE7 DEVICE DVCENB3 DVCENB3
= BUF COMMANDI9:0] L TCK3 .
LED_MODE_B COMMANDI9:0] OUTDATA[15:0] B
BUFE16 INDATA[15:0] OUTDATA[15:0] — RESTORE_IDLE
c ) INDATA[15:0] o — = o
DIAG30UT[15:0] LA1_[15:0] WECAST | et OTACK | DIACK g s
IBUF.STROBE STROBE ™S ™SI g [ L R
LED_MODE BBUFElG WRITE S ok L_Teks e o FE4
" W ogomvies £
E WOk feastek
DIAG20UT[15:0] LAO_[15:0] sk LoAD LoAD3 DEvioaD g
B sLowCLK R;TDDTODQEKI [ "] RDTDOBK3 RDTDOBK u
R
.Nji RST DONETAIL j ‘ RDTDOBK3+1 RDTDOBK+1 ™~
DONETAIL3 DEVDONETAIL
LED MODE_A L
BUFE16 CBACE
E
DIAGLOUT[15:0] LAL [15:0]
Q0 —
@ Activated by HardReset or push-button ARST only.
LED_MODE_A Q2 —
EBUFElG LOCKED Q3 | STOP_RESTORE IDLE RESTORE IDLE
DIAGOUT[15:0] LAOQ_[15:0] ce ceo —
c TC—
CLR
THE OHIO STATE UNIVERSITY [FTee VME Communication Interface e 1 Fro=er D785
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A I B c D
InCtrl PROMs 2 & 1 only VME FPGA will drive these JTAG lines
VME-JTAG 8+8 bit IR | DVCENBY g
DEVICE4
W————{DEVICE DVCENB4 TCK4
COMMANDI[9:0] DVCENB i B ATCKA DDU_CU" FPGA
COMMANDI[9:0] OUTDATA[15:0] RESTORE_IDLE N .
INDATA[15:0] OUTDATA[15:0] |— = VME-TAG 10 bit IR
INDATA[15:0] — | StoweLkz g DEVICES DEVICE . DVCENBS
BCAST BCAST DTACK —DTACK g COMMANDI[9:0] u
L COMMANDI[9:0] OUTDATA[15:0]
ITDO4 TDO4 TDI4 INDATA[15:0] OUTDATA[15:0]
| page 4 ™ m
B-STROEE FstroBe TMs |—MS4 gy BUFE4 g BCAST scAST DTACK |— DTACK oy
WRITE [— TCK4
mYRTE_  WRITE ToK T e & ITDO8 D08 |15 o1 | TDI8 g
CLK80 = UF
= FASTCLK L0AD LOAD4 DEVLOAD .L STROBE T™s |—TMSS g BUFE4
SLOWCLK2 WRTE
WSLOWCLKZ 5 owerk RDTDOBK WRITE [ TCK8
R RDTDOBKAL RDTDOBK4 RDTDOBK ™ B WRITE Tk ———1 DEVICES E
YR RsT DONETAIL CLK80 L
RDTDOBK4+1 ROTDOBK+1 gy LoweLka .7SCLK FASTCLK Lord LOADS DEvionn g
mSOvClkog o sk |
SLINK DONETAIL4 DEVDONETAIL gy - SLOWCLK RDTBOBK |——— piroosks RoTDOBK g
VME-JTAG R B RsT DONETAIL
4+4+4+4 bit IR g ovoenss o o RDTDOBKB1 RDTDOBK+1 gy
DEVICES DEVICE DVCENB DVCENBS oI5 ATDIS {> OTDIS OPAD ‘ DONETAILS DEVDONETAIL
COMMANDI9:0] u [ EDI OBUF DVCENBS o,
COMMANDI[9:0] OUTDATA[15:0] ATDIS oTDI8 P
INDATA[15:0] OUTDATA[15:0] i
INDATA[15:0]
S DTACK
g BcAsT BCAST DTACK —DTACK g
moos [, 705|100 o1 0I5 [ OTEKS ora0 | s
TBUF, OBUF
STROBE TM™S5 RESTORE_IDLE
l>———{ STROBE ™s — BUFE4 AND2 b
mRTE wHTE oK | ToKs g

|

DEVICES E
CLKS0 =
FASTCLK LOADS DEVLOAD RESTORE _IDLE o w
SCLK SLOWCLK RDTEggE . DVENB4
RDTDOBKS RDTDOBK DVCENB4
NIR RDTDOBK:+1 L D14 oTDI4
RST DONETAIL OSTE

|

|

‘ RDTDOBK5+1 RDTDOBK+1 . NOR2
DONETAILS DEVDONETAIL
DDU _CtrlPROM2 & 1 u s
VME-JTAG : DVCENBS
DEVICE3 8+8 blt IR TCK6
WEAEEpevice DVCENS DVCENBS o | S ToKa
COMMANDI9:0] RESTORE IDLE | | s
COMMANDI[9:0] OUTDATA[15:0] r—— OBUFT
INDATA[15:0] OUTDATA[15:0] —
INDATA(15:0] | SLOWCLK2) P LoD
STACK DTACK U o]
WECAST | geast DTACK u - ATDIS LS w DEVICE2ENB DIAG4OUTI5
L— N TDOX
ITDO6 e 208 TDO TDI |— 1016 gy [ MLl — - ] | w7008 BUF DIAG40UT14
UF 2
.75‘”;0 % STROBE T™MS HTMSG BUFE4 . TDI6 BUF DIAG40UT13
.7WRITE WRITE TCK HTCKB DEVICE3 E .LSG BUF DIAG40UT12
CLK80 BUF
- frastek LOADS R DEVLOAD mTcKe DIAGA4OUT11
WSLOWeLK2 g oweik ROTDOBK u pvcenss  [<BYF  piacaoutio
R RDTDOBK+1 RDTDOBK6 RDTDOBK u [ | SoF
B RsT DONETAIL RDTDOBKG6+1 RDTDOBK+1 . . TDOS5 DIAG40UTY
BUF
DONETAIL6 DEVDONETAIL . TDIS DIAG4OUTS
Output FIFO | SOF
[ TMS5 DIAG40UT7
VME-JTAG 4-bit IR DVCENB7 PoD BUF
-DI - DVCENE7 g sow u< o TCKS DIAG4OUT6
mOEVICEL  fpevice DVCENBT? ATDIZ . oTDI7 OPAD LY w =
DVCENB — TDI7 [Py BUF
COMMANDI9:0] [ OBUF L= N - DVCENBS DIAG4OUTS
COMMANDI9:0] OUTDATA[15:0] A BUF
: 0] |— o o
INDATA[15:0] INDATAY OUTDATA[15:0] ATMS7 ’\ OTMS? . TDO4 DIAG40UT4
[15:0] ™S7 > wwomoer OPAD SUF
BCAST scAST DTACK DTACK . OBUF . TDI14 DIAG40UT3
= Al son BUF
TMS4 DIAG40UT2
IBUF STROBE TMS? [ TCK4 DIAG40UT1
Il>——— STROBE ™s ———i AND2 BUF
WRITE o ToKT BUFE4 - DVCENB4 DIAG40UTO
L WRITE ek B _oevice e BUF
CLK80 EASTCLK L DIAG40UT[15:0]
L « LoAD LOAD? DEVLOAD gy
LK
B sLowCLK RDTDOBK LED_MODE15
o ROTDOBK+1 RDTDOBK? RDTDOBK n BUFE16
L RST DONETAIL RDTDOBK7+1 RDTDOBK+1 . E LAO [15.0]
DONETAIL7 DEVDONETAIL u —
[TITLE B H BY PARENT PAGE PROJECT
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A B c I D

DCM
SRACE CLK8OP CKIN&O |, .. | CK8Op CLKa80
6DS G
8 | su wl— CLK8O0N pureog CLK80 | ... v BuUF
Q— — 1 ossen cukis——
LOCKED | Q@— cukang——
mCLK80 | o3 | PWR-ON-RST, PWR-ON-RST g oL
CLR TNV
2 FDCE cukaxasd—
Si—— N e el CK10 . SCLK " Gk o
LOCKED b ° VME_RDY {>O VME_RDY {>ww DLL_READY2 OPAD L sore | g
RDY EN NV OBUF cuke——
LOCKED2 Tk & SR4CE s
AND2 =—c . mYMERDY |, ol RST 80 | .o rocxed LOCKED LOCKED g
TNV
DVCENB? INJR—‘ Ql— R statusirofiill
DEVICESENB DIAG50UT15 § }7 CcE Q— ?q*{;i PSINCDEC g‘[ﬁg‘([gET\\’/‘/lg'g:;gUE
g COMMANDS BUF DIAG50UT14 K e 3| YME RDY+4 o .
CLR vee
OR3 m-commanoz (S8 piacsoutis NJR bCM —b peaux Pspong—— FDC 1
BUF L —
- COMMANDI DIAG50UT12 VME DLL ER
J-COMMANDO BUF DIAG50UT11 "VME4"‘ IPAD CLKIN40 {> CCKLIEMO ek wo | CKA0 CLK CLK FEEDBACK=""1%"" P Q DL
1BUFG BUFG -
BUF
| DEVICEI3 DIAG50UT10 B s cukef—— e oDE=t LOCKED
m 008 BUF DIAG50UTY ——  ossen cLkist— gtEEE?ME;A'SEL;‘I‘F B0 5
T8 BUF DIAG50UTS e — gi%igi%‘dé’:é?mgg .RST
BUF DSS_MODE=""NONE""
s DIAGSOUT? SR4CE RPM P DUTY_CYCLE_CORRECTION=""TRUE""
Tk BUF DIAGEOUTS P PHASE_SHIFT=0
- DVCENBS BUF DIAG50UT5 § }7 sLi Q0 — CLkov— Eﬁ%\? F:J‘(l\’/Jl'l:D:ElEt‘a}—\'(coso FALSE™
oo BUF  Diacsouts Qb— e DESKEW ADIUST=""SYSTEM_SYNCHRONOUS™
[l BUF DIAG50UTS EXTSOFTRST | Q@ cukexisd——
mus [ oncsours gCKIN40 | o3 |__CK40EN CK40EN | . ‘e LOCKED2 LOCKED2 g
CLR NV TNV
[T sui DIAG50UTL 2 | RPM_GRID=GRID ® starust ol
[ DVCENS? BUF DIAG50UTO ° RLOC_ORIGIN=X334 ? [b——— pomcozc aﬁ;"]{/‘i&‘\']‘%‘gjﬁ'—%
DIAG5OUT[15:0] Sl e
MODE? BUFE16 b wa soone——
LED_MODE15

BUFE16
E

1GBITF%MM[15-0] - LAO [15 O]
LAL_[15:0] o

CLK_FEEDBACK=""1X""

CLKFX_DIVIDE=1

LA [15:0] CLKEX MULTIPLY=4
- RESET

DFS_FREQUENCY_MODE=""LOW""
DLL_FREQUENCY_MODE="LOW"" | pe— v\
DSS_MODE=""NONE' » LOCKED2 VME_NOT_READY -

DUTY_CYCLE_CORRECTION=""TRUE™"

16BITFE

TIMM[15:0]

e | Lo L PHASE_SHIFT=0 LOCKED
E FACTORY_JF=16HC080 OR3
| ] SCLK VLAO 17 ] BEI;PI(%V?IXIE%ESBTE“ YSFTEM |_SYNCHRONOUS"" FDCE
BUFE BUFE4 CLKIN_PERIOD=0.0 DDU READY DDU RDY-1 — DDU READY
%" I TM70 LEDO OR2B1 CLKS80 cE
% w ™71 LED1 - = c s
8 | T™M72 LED2 ™ = RESET N
2, ™ j LED3 g
ol B BUFE4
E g MODE? E
g | ™74 LED4 - mYME_DLL _ERR TP2 - P2 °W T 12 P ¢
%’“1 M7 LEDS o mV/ME_RDY TP3 g B o |
g .
Al ™76 LEDG o m LOCKED 10 b&”‘ TP 76
& ™I LED7 o ]
THE OHIO STATE UNIVERSITY ™€ VME Communication Interface IR 1 Fro=er D785
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A

C

D

[
STATUS[31:0]

I
LED_mope3 BUFE16
E

LED_MODE1

BUF16
DDU_INFO[15:0] STATUS[15:0] .—V\ BUFE4
STATUS[15:0] SOUT[15:0] LAQ_[15:0] OBUF16_BUS | g [15:0] OPAD16 g LED MODEO LED MODEX e
MODE[3:0] — > — o15:0] LED_MODE15 g RESET LD00 LEDO -
OR3 mSTROBE N, oo LED1 -
MODE[7:4] e e g O_TOVME ) LED?2 -
LED Mopes BUFE16  OTAK (T LED3 o
LED_MODEO
m SYNC_RST STATUS24 STATUS[31:16] SIOUT[15:0] — ] LAL_[15:0] OBUF16_BUS | 1 [15:0] OPAD16 LED MODE4 LED_MOD o
m SOFT_RST BUF STATUS25 - > _ o[15:0] -  DEVLOAD LED4
P WR-ON-RST [ <BU STATUS26 . o gromomk LED5
@ SYSRST BV sTATUS27 oL Favo K0 Lo LAO Pin3gLSTROBE \/ﬂ LAO 16 [~ 10 16 o] RDTDOBK+1 LED6
- B
LOCKED STATUS28 LAO Pin2.e CLK ' ;BUFE LAO 17 ,\OB U;_“O 17 S e
= — e
m LOCKED? BUF STATUS29 SOMETHING BAD Lgure GBUF oreo_] m LED_MODE4 BUFE4
mV/ME DLL ERR<EUF STATUS30 LED MODE? g LED_MODES ST\ LED_MODEY £
m LD_RDY BUF STATUS31 '@M‘ m LED_MODE14 L/IVME ADR_CHANGE! LD10 LEDO -
BUF E OR3 STROBE LD11 LEDl
- STROBE u
oRs L&A1 pin3: g CLK80 ~L LAL 16 Toe Loz LED2
| e OPAD ‘ ] u
. \—’\| LED MODE1 » DTACK LD13 S LED3
ED16 LED_MODES EBUFE16 LA1 Pin2: g SCLK BUFELAl—ﬂ opAD_| m LED_MODE5 N\ LED MODE'8DD ¢
DMB[I5:0]STATO  [preo DSTATODMB[15:0] LAQ_[15:0] BUF - LED_MODE15 J ST LD14 LED4 -
QU5 ED16 LED_MoDE7 E E16 . p— W Lo LEDS o
cLieo | OUTDATA[15:0] DI15:0] VMEDAT_OUT[15:0] LAO_[]-S:O] o0 NV Lo LEDG6 -
i Q[150]E;_ LED_MODE3 —
LED_MODES8 BUFE16 mst INV. LD17 LED7 -
FD16 e .y LED_MODES " BUFES5
DMB[15:0]STATL  [51eq) DSTAT1DMBI[15:0] LA1 [15:0] L m LED_MODEY LED_FMM E
Qusol ED16 LED_VME_MON IEBUFE16 m LED_MODE10 mRL_FMMO LED1
ouen |, woaTALS0L  [onser VMEDAT_IN[15:0] [ LAL [15:0] g LED_MODE11 | mRLFMmL I[EB;
Q[15:0] OR5 .RL FMM2 -
FD16 LED_MODE9 EBUFE16 . LED_MODE7 o RL_FMM3 LED4 -
DMBI5:0]STAT2  [oiso; DSTAT2DMBI[15:0] LAO_[15:0] e o LAO_16 @V/ME RDY LEDS g
! ] E %FE
Q[I5:0] VME FPGA Ready
o LAO_17 - UFE4
WELK80 e L gure = LED_MODE7 e
FD16 LeD mopes BUFE16 D4 _16E i Lo70 LEDO o
SVEEATT INV
DMBI5:0]STATS  [oe) psTATsDMB[s0] | LAL [15:0] MODEO | pp oo [ LED._MODEO L SO—on LEDL g
: Qusol AL b1 LEDiMODEl .SYSRST LD72 LED2 .
a2 52| LED_MODE2 o Leome m DTACK Ny LD73lj LED3
T IPAD8 gyio  1BUF8_33y00crg, - s |_LED_MODES o = tEE mgg; LED VME RN &
> os | LED_MODE4 o | R = Lom LED4 o
BUFES os | -LED_MODES g - LEDS o
m LED_MODE2 & 5T 06 |_LED_MODES® R IV e LED6 -
oveenes) INV8 svcensm . o7 | -LED_MODE7? s W op LED7 g
os |_LED_MODES v
LED_MODE9
. D[iz LED_MODE10y = II:Eg(l) o0 V18
CTRLSTAT[3:0] b11 | LED_MODEL | ] ED2 orap | V17
use "DMB15" for DDU_Ctrl status orz | LED_MODE17g D3 orro | W18
PAID CTRL STATS __CTRLSTATS DMBI5STAT3 g o13 | LED_MODE13g Y] ora0 Y18
v CTRL STAT2 BUF  DMBISSTAT? g MoDE« p1¢ | LED_MODE14g B D5 oea0 | Y5
\PADIPD CTRL_STATL BUF  DMBI5STAT1 n MODES LEDEN | ¢ D15 4——5-LED MODEL = LED6 a0 | W5
\PADIPU CTRL STATO B crristaTo [8UF  DMBISSTATO g MODE? ] CED7 oer0 | AB4
BUF BUF AND3B3 = orro | AA4
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D
use "DMB15" for DDU_Ctrl status
- FMM_ERR FDR
FDCE mSETRDYS N\ FMM_RDY b o RL_FMM3 BUFEL6
WA g o o|_FMM ErRLOCK/ i e oo VM pAROUTSs & 1
= DDU_INFO[15:0] OUTDATA[15:0]
FMMREG3 CLK CE o ¢ R AND2
[ FMM_OVERRIDE EN o REAL EMM3 ¢ CLR .VME*NOT*READY ‘ ”V e]pa]t‘a _ Status i
RL_FMM3 - @VME_NOT READY——7
mRLFMM3 |
Ready + Error ./
FMM_ERRLOCK I
FMMREG2 SoPeBL .FM M_ERR SET_BUSY GA[5:0] BUFGDDUJNFO[53O] <-- ~DDUslot
- F1M OVERRIDE EN o REAL EMM2 mYME _NOT READY / m LOCKED DDU_INFOS
m RL_FMM2 FDACE FMM BUSY®® FDSE m LOCKED2 @ DDU_INFO?
— INV
RFMM2 s RL_FMM?2
FMMREG1 - oo oo [ VMEFUVE .:\:I!SJINC EN_REAL FMMZ | - o nu BUF4
o o | VME FMM2 o [l _REAL_ ce VME_FMM[3:0] pou_inFori1:8] M < — — current FMM
VM OVERRIDEEN g REAL FMM1 o .| VME_FMm1 RL_FMM2 "% anpas2 mCLK o
RL FMM1 Q VME FMMO. .FMM WARN .DDU READY DDU_INFO12 <-- DDU never ready
D3 @ L .FMM SYNG mYME NOT READY KV ppuy inFois Jf <-- Lock fail or Reset
FMMREGO SOP4BL g }7CLK CE - B U SY + Error _/ mVME DLL_ERR 8UF ppy_InFous I <-- Lock lost
FMM_OVERRIDE EN REAL FMMO ©ar @SOMETHING BAD SF ppu_inFois | <-- VVMEctrl reports problem
| PVMOVERRIDEEN o _ VME_NOT READ I BoF BUFE16
RL FMMO . VME_DEV14
——— VME_PAROUT14
L ¢ S MODE[15:0] ) OUTDATA[15:0]
SOP4B1 0S ynC FDRE 8BIT _CAN™™ » : »
MODE[15:8 vmepara_switch
F¥M SYNC RL_FMM1 EN_REAL_FMM1 s P .
N REAL ML | Q >0 u MODE[7:0] W <-- VVMEctrl switches
T e
CLK CC10CE y ., o
Cc
i R A womm  DMB+DDU "STATX" definitions
= ‘ WRLFMMO_ e o 0: BUSY (i.e. NotREADY
FMM_ERR CLK WARN_TC . H
ors SynC Lost ./ grrume =" e WARNTC g 1:Warning/NearFULL
:FMM WARN 'S ™\ WARNCNT R ‘ %: Iéost Syncanl_e;edd%yncReset
FDRE l\wp hysteresis for WARN + Error, need HardReset BUFE16
F M_WARN RL_FMMO OR2B1 OR3 VME_DEV3 VME PAROUT3
ENN REAL FMMO ° Q EN_REAL_FMMO Error e DDU_ERR[15:0] © OUTDATA[L5:0]
.; -
m FMM_SYNC CLK CE FDC m FMM_ERR HARD ERR AND2 1+15 flags é{ %ra_error”
MM <o mMMERR 0 MD—. VHMEDEV VME PAROUT2 &
mRL_FMMm2 RST_FMMO . AND2 LOSt SynC VME PEN DDU_SYNCI15:0] OUTDATA[15:0]
EMM BUSY - CLK glitch protect for ]Er'r, AND2 ISR IEY TR T svnc”
™ FMM_ERR Warn I ng -/ ¢ CLR Should Not Need! VME_DEV1 VME PAROUTlg c ER@ =5y
FMM_ERRLOCK mYME _NOT READY 7 VME_PEN X ; '
mFMM_ERRLOCK | DDU_WARN[15:0] OUTDATA[15:0]
VME_NOT_READY - - AND2 " »
Logic for parallel FMM Register readout o’ 71> Taesgppggra_vamn
Busy VME PEN DMB[15:0]STATO . OUTDATA[15:0]
REAL JMN 1. bit docode definitions o T P o
4 - warning/Near mON, Ye Busy pmaiissTATo LED Fmm LED ST £ _
. BUFE16 RESET LEDO
2 0010: Lost Sync, need SyncReset (both BLINK) y n [>otoe [~ m
3 0100: BUSY (Yel ON) 0st Sync Lysmcisg DDU PROBLEM[15:0] OUTDATA[15:0] o v “E—’\ﬁﬁ—
5 1000 Ready {DDU Ready == !Busy} (Grn ON - , WPOUREADY oo [ LEDO g
1 1100: Error, need HardReset (Yel BLINK) Error o e 1115 ﬂaggmepara_cscsmt mcrs o o (L LED7
INV %FE
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Serial DeVICe List (12 device functions, SEN = Serial Load) Flash Memory ACCGSS (9 VME-Serial commands on Dev4
0x 00: Read INFIFO 0 9 VME Reads, 4 VME Writes, 7 Auto commands 0x 00- Read Stats A< is Read Only. - CMD>=8 is Write Only,
. Flash <--> Serial g
0;: Eeag :nE:EO ; Auto Load After MRST 01: Read page 1 (Kill Ch.) to DDU_Ctrl
02: Read InFIFO VME <--> Serial-Rd Only, No Flash SRAM (dev, FMpagezVMEcmd) VME <--> Flash SRAM, No Serlal Dev 04: Read page 4 (DDR offsets) to In DDR FIFO
gz- 2/9\7\? F'?FthgRiM vmedev 8(1) PVME % SLDcmd 02; 0804 vmedev04/cmd88 -?ovME = 05: Read page 5 (GBE offsets) to GBE Out FIFO
: as --To - , --To .
i G fovyes]  @dmoenleh gags DDR 06 “ToviiE-D 006 W e g 1 (K1 Oy (1 i ]
™ 0x 08: W Load DDR InFIFO 0 -1o = ) =10 = X 09 rogram page [ . It data
S g . 09: W Load DDR INFIFO 1 SLDcmd 03: 0C,05 GbE OF --ToVME=0 0C: W Program page 4 (DDR offsets) [32 bit data]
= 2= 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 g 0B: W Load DDR InFIFO 3 SLDcmd 01: OE,07 (after 0D,01) _Board-1ID 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
O S . - : o) —_ . .
g 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? & SR16CLE SR16CLE SR16CLE
OE: W Load DDU_Ctrl FPGA (Board ID) --test? mMEDEVE M_SDI w N VMEDAT32 N VMEDATIS mENPROG
OF: W Load all 4 DDR InFIFOs VME PEN M POAT INDATA0:15] oltsa) IN_VMEDAT[32:47] ot IN_VMEDAT[16:31] ot mXFER DATA PROG_PG5
EN_RDAT EN_RDAT WPCMD WR | mYMECMD13 |
:EDM. :EDM. meCvDo ottso) o o IN_VMEDAT[0:15]  AND3 c " DI
VME_DATA CE AND4 ’\
EN RDAT AND2 o on s EN RDAT AND2 . .—-—-;.VME o N e SOAT . %F IN_VME_DATEN L . IN_VME_DATEN L . IN_VME_DATEN L I IN_VMEDATO %FE .
::(:RDAT o — ::DRDAT o — mETOVME EN_PROG INVME SHETEN | oo o NVME SHETEN] o NUME SHFTEN| @XFER DATA PROG PG4
8BIT34-48 CNT34INI[7:0] EN RDAT RDAT_OP_3 e .XFERfDATA SCLE ¢ CLR SeLE ¢ CLR SEL ¢ CLR MHECHDEE £
| TOVME . :ED—. g |—YMESDAY mSOFT_RST mSOFT_RST I mSOFT_RST I —EN PROG ACig N vEDATIS Lom MSDI g4
DO_SLD ’ SELS ANDZ ANDS mXFER_DATA \ PROG_SMALL _E

VME_ADR_CHANGE!
VMECMD13
CLR_SERIAL,
oR2 SOFT_RST :VMECMD12 ) > BIG_PAGE o | \VMEDATS & M_SDI u
AND3B1

BUFE
or MUX2_ 48
8BIT16 \1ignip:0f  MUX4_8B ~ YME WEMD or2

VME_LD_DEV[3:0]

10BUS[7:0] 10BUS[3:0] FDCE
OR2
CNT32INI[7:0 AUTOSLDI[3:0 SLD_CMD[3:0
B 11BUS[7:0] D_CNTINI[7:0] B 11BUS[3:0] Q[S:O__[] WRITE DTACK _ |, QN VM; DATEN+L E
CNT34INI[7:0] Qo AUTOSLD Loy - DTACK WCMD | R DTACK

12BUS[7:0]

CNTBINI[7:0]

BUFE
8 EN AND2 SCLK c
s }7 CLR
VME_ADR_CHANGED CLR_DTACK ‘

13BUS[7:0]

RD_FIFO-1
seowro | Serial Data Bit Counter for AutoLoad, RAFIFO, Read & Program SFAM, vesr oC 1
SELCNTL TRLL VME_SEN END_CMD =
CC8CLED ENDCMD ENDED_CMD
g | ENOCNT En M_XFER_CNT[7:0] ° L —
VME_SLD 558 SET_CMDON N LK
m DO DATA DO DATA 55T CMD_DONE SOP3B1A .LCX CLR
[ upP OR2
OR3 ANDZBL %9 LD DCNT | cMD_DONE DR FDPE_1 VRST
EN PROG EN_XFER_WCNT | . ol LVME DATA CE CMD DONEA MD DON age 8 AutoSLD Order
EN_PROG_1 H OUT_VME_SHFTEN b PRE g 4——E. SR4 _ONE . _Wi
VMECMPO 16-bit (def) mSCLK . T END_CMD Fp— 0: OP1=KillF
IN_VME_SHFTEN CLR CE
shift_done i——su o1 1: OP7=BrdID
EN PROG AND2 i ) XFER_DATA SLD_WCNT .Mg — EN_VMERDAT .MC c . AUTOSLD[3:0] 2: OP4=N/A
VMECMD12 32-bit e oR3 LLRD_FIFO-1 mEND_CMD | 3: OP5=GbE
o orog AP en_cmd_done == (Ird_fifo-1 + dtackldon%) L NoR2 FDCE m SOLK [, SCLK? | SCLR2 |, o
» i MODESG v CLR
VMECMD13 EN PROG.§ 34'b|t SLDONE SLD_DONE © AUTO_SLD AUTO_SLD T
LAST SLD SLDONE 5 }7 D Q {>O ENDED_CMD ENDED_CMD+1
AND2 SLD_CMD3 ° ° mCRUSRDY | VME LOAD ni— o =
EN_PROG EN PROG 7 . o END_CMD ce OR2 SCLK .—h
R e | )2 Tm 16-bit g e R V=TS b0 g soik |
AND2 CLR_SLD I UTO_SLD CLR
.SOFTfRST .SOFTfRST ) oR3 .OPﬁDONE
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B

[ C [ )
AND2B1
CMD DONE mEV-PROG mEN-PROG
VMECMDL DO_SLRDAT g VMECKDS )\ EN_PROG OP1 g g VMECHDI3 \_EN_PROG_OP5 g mEN-PROG
L/ VMECMDI11 \_EN_PROG_OP3
VMECMD4 VME SDEV4 mXFERDATA ~ mXFERDATA ~ lXFER AT a
VMECMDS RD_CMD EN PROG  AND3BL EN PROG  ANDBL 0
[ DO_VMERDAT e .—‘; AND3B1
VMECMD7? .LTOVME » VMECMD12 \_EN_PROG_OP4 ™ ™ VMECMD15 \ EN_PROG_OP7 ™
OR2
| VMECMDS mDO_SLRDAT m<FER DATA <FER DATA

~SEN4 = 1 unless Loading offsets into OutFIFQ

VMECMD9 OR5 AND4B1 AND3B1 EN RDSTAT AND3B1
VMECMD12 JVME SDEV4 WI ---> Set HI dUring MRST to select Serial IOading
mMECMD1s N\ pRG cwb Enable Flash Mem. access: _FD4RE

— . AnDZBL ---> LD = Low disrupts normal REN operation
VMECMDI5 m-TOVME DO_PROGRAM | o oo |_EN_PROG 32'b!t OpCOde . —
VMECMD11 DO_SLRDAT, .VMECMD s DO_RDAT EN_RDAT 64'b|t OpCOde RDATCP.4 RD32TO_VME | | LD4 '\W{W,SENA‘ OPAD ‘ GbE
L = VME_SDEV4 D1 A——— M it OpCode LLRD_FIFO-1 RD16TO_VME I P
ORS AND4B2 e DO_RDSTAT | o2 |_EN_RDSTAT p LD5 [~ ““SEN5 .
VMECMDO EN_VMERD OR2 S OPAD ‘ KillF
L A m DO_VMERDAT | . 03 |_EN_VMERDAT gRATOes N RDMTOVME | NOR D6 L-G8UF VMES
LTOVME stow \
1SS0 .7AND4 LD, ENS(E:OLDKE . o roar O V‘::ZE::EE\’/SA RDAT OP3 LBur n {>OBLGEW o0 | SrclD
TCSS1 CMD_DONE L

281 |:C R - MECHEE EN_RDAT_OH82 ]
oL g URST 0P _DONE— muc v | PR SI =1 during MRST to select FWFT mode on OutFIFQ

EN_RDAT
VME_ADR_CHANGE| XFER_DATA e -ga
. EN_RDAT O meeoe FoATOrs | ) EN RDAT OPsg ---> Set HI whenever not shifting to be sure
M_SO P e M_SDO g - SLO-CM0 RDAT_OP1 EN_RDAT_OP1, VMECMDS XFER_DATA LDO
‘ PADIPD LU VMECMD1 FER DATA - — MW _yme soeva L B O L b1
VME_SDEV4 o0 sopP3 AND3BL B
CNTINI[7:0] AND3B1 mEN_RDAT m D2 mSOFT_RST
SOP3 SLD_CMD1 —_— sLow
Do RdStat _3BIT7 CNTINIEZ] k0 co mEN_RDAT L ooy RDAT OP7 EN_RDAT OP7py gy LD3 NO_SEN Y\ SDI > St o
/ e ‘OBUF
DO_PROGRAM T VMECMD4 :FDE/: SZTA ENLRDATOP'm -\ vve soeva WEERDATA 4 L % mV-500
XFER DATA ~ AND3B1 D5 | OR3
DO RDAT YME SDEVA AND3EL  puEN RDAT Sors mEN-RDAT = LD6
DO*PROGRA’\}PRZ Sors SLD_CMDO 1T E SLD_CMD3 Ry} AND7
CNTINI4 | e LD5 | me— LD4
DO_RDAT ’ m<FER_DATA XFER_DATA
DO_RDAT _ OR2~_ CNTINIS . CMD_DON OP1=KillF CMD_DONE, OP5=GbE
mCMD_DONE m=MP_DORES
" Lo Serial Command Adr Counter for Flash SRAM ot oy o e Read Flash Status on VME
& ||-CNTINIS CC8CLED o — o
g | _onTing SADR[7:0] | LD3210 | — LD6 Program FIaSh on VME
o XFER_DATA XFER_DATA
aMCs g ’ mCMD_DONE - mCMD_DONE - OP7=SrcID Read FIaSh data on:

& || —SNTDOWN_| NAND4B1 LD0 g nanDiL VME A(_:cess (read KillFiber, FIFO c_)ffst_ets, Board ID)
micsso mMcs | OP4=N/A B DL g -- Option to also force load to destination (refresh)
mrcsst ) DO_OPCODE ce ceo BUF D2 DDU_Ctrl Serial Ready (after Hard/SoftRST)

mEND_OPCODE mSCLK D O-SCLK ¢ ¢ |__END_OPCODE FDC 1 BUF D3 to load FIFO offsets after MRST
INV CLR .

- Anpast m VRST 5 ol xR paTA o SRARE 8o . .
af—— FDC_1 w el Disable Flash M SCLK unless active!
B RD_FIFO-1 o LRD_FIFO-1 » Cbe 1 |__CSH_MET - -

. RD 2 Q SOP4B2B CLR Q CSH MET+1

RD 3 FDCE 1 mVRST ce = Y
B -

NAND4 .MO C CLR LLRD FIFOL .w c Q3+ M_SD' oe g stow M;Sl

ENDED_CMD b Q[LLRD FIFO-1 o R [ | i P opao |
I gRST CB2CE mOPDONE ] M2_1E OBV cozz

VME_ADR_CHANGED m ——— CE 8 DO \‘ e |
mELR DTN e ¢ TCSSO g }7 0 EN_MSCLK EN_MSCLK T '
SET_MCS vrsy ® Pe o @ n

- VME_DAV
tcsst ~. M_RDY bt NV MS
OP_DONE Tess TC Q1 L sor u XFER_DAT/As0 i
FDP B —=——fce CEO |— Tcss1  SOP3B2B Css MET H -
ore1 SCLK TCSS TC TCSS_TC I—E D Q e SRAM clocks in on SCLK, clocks out on ~SCLK|

DO _PROGRAM
. B—)c TC L ] - o .
DO_RDAT MEM_ACCESS b T, M_CS CLR INV CE - M_CS P~ “MZCS s ‘
DO_RDSTAT VME_SLD W .SCACX? CLR ™M WP LG8k g
CE 8 } M—WP {> = M—WP OPAD ‘
VME_SEN < TVENOSE
AUTO SLD = e - woes SOFT_RST M_RST  [Z"""M:RST
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VME_SDEV[15:12] PR FD16CE
—) ) YMELOAD I, o [ YME LOADY VME_DEV[15:0] [ppsg) VME_SDEV[15:0]
ORaBUS .% N WYMESADREN ) ce o VME_SDEV[15:12]
==—c mSCLK Lo . = .
mOP-_DONE
. mOP_DONE
8-bit Opcode: Read Flash SRAM Status R FDARE e Lo oe FD10CE
VME SDEVI3 |, Qo [ YME_LD _DEVO COMMANDI[9:0] ] SCOMMAND[9:0]
ROM16X1 » EN_RDSTAT OP E VME_SDEV14 bt Q1 |-YME LD DEVL DIo:0] Q[9:0]
» SADRO a0 ° M_RDSTAT_OP !J\ M_SDI - VME_SDEV15 02 Q2 | YME LD DEV2 .% CE
mSADRL |, ﬁg\;\:/vg}s[){lé-bits onl R;Eb first VME SDEVI2 | oo 3 | YME LD DEVa B—c CLR
SADR2 Y. LD_EN_CODE mOP_DONE
= #2 VME, No Serial Dev = CE
mSADR3 | . ' - . @ SCLK L.
Check for These bits[7:0] in SRAM Status: Rdy,Comp,0,0,1,1,x,x R
INIT="00D7" .OP DONE
32-bit Opcodes: Program Flash SRAM Pages 1,3,4,5,7
ROM32X1 m EN_PROG_OP1 & ROM32X1 m EN_PROG OP5 &
g SADRO | o M j’ROG “OPl & M_SDI - mSADRO | o M FROG 9P5 & M_SDI -
SADR1 @INIT="82000200 BUFE . SADR1 @INIT="82000A00" BUFE ROM32X1 EN PROG OP3 E
.7SADR2 A Send Opcode MSb first, Read Data LSb first .TDRz A SADRO = M PROG OP3 L M_SDI
A2 @INIT="82000200" VME, No Serial Dev | e @INIT="82000A00" B o — — > — ]
SADR3_ | . E (page 7): Source ID 16 bit data] SADR3 | . INIT="82000A00" SADRL | @INIT="82000600" BUFE
e RS W ey Do Bl o
w0 (Page 3 Board ID [16 bit ata]6 . A3 INIT="82000600
ROM32X1 E% Pegg%&l .EKllled DMB fibers [16 bit data] ROM32X1 . en eroc opr e ] mSADRA_ |, mYMECMDEN |, Q| YMECHD EN1 gy
SADRO M_PROG OP4 N M_SDI @ SADRO_| o M_PROG_OP7 M_SDI g
.m 0 © @INIT="82000800" L Bure u = SADR1 |, @INIT="82000E00" “oure .& c R
Al Send Opcode MSb first, Read Data LSb first
.7SADR2 A2 @INIT:"SZOOJQOO" VME‘ No Serial Dev .% A2 @INIT="82000E00" WYMESEN {%VO VME_SEN ‘
@ SADR3 | . INIT="82000800" mSADRS |, INIT="62000E00"
SADR4 .
m3ADRE 1, e Note 4-bit VME command (VMEadr[5:2])
VMECMD[15:0]
64-bit OEcodes: Readout Flash SRAM Pages 1,3,4,5,7
ROM64X1 W ENRDAT OP1L EN_RDAT ROM64X1 m EN_RDAT OP5 & - SCOMMANDO | o Do |—YMECMDO
SADRO |, o M_RDAT_OP1 y\L M_SDI - SADRO | o M_RDAT_OP5 y\L M_SDI - - SCOMMANDL | ) D1 | YMECMD1
= SADRL L Bure = SADRL L Bure ROM64X1 @ ENRDAT OP3 e g scommann2 | ) b2 | VMECMD2
e Send Opcode MSb first, Read Data LSb first e M_SDI
SADRZ_| ,, |NIT:"DZDOOZEDOOOODOOO“ Auto, After MRST mSADRZ |, INIT="D2000A0000000000" Izigi:i A0 o M_RDAT_OP3 % _M_ - - SCOMMANDS | 5 D3 | —YMECMD3
@ SADR3 |, E (page 7): Source ID [16 bit data] mSADRS |, [ e P! D4 | —YMECMD4
mSADRY |, A (page 5): OutFIFO offsets [34 bit data] mSADRA |, mSADRZ |, INIT="D200060000000000" D5 |—YMECMDS
m SADRS | . 8 (page 4): InFIFQ offsets c[132 bit data] g SADRS |, mSADRS |, s |- VMECMDS
6 (page 3): Board ID [16 bit ata]6 . SADR4 |, o7 | YMECMD?
2 (page 1): Killed DMB fibers [16 bit data] SADR5 o | vMECMDS
ROM64X1 o en roAT 0P4 € ROM64X1 o en roaT op7 e LR > [ ecwos
@ SADRO_ |, o M_RDAT OP4 & M_SDI g @ SADRO_| o o M_RDAT_OP7 & M_SDI g DD; A
SADR1 BUFE SADR1 BUFE
= sapr2 | Send Opcode MSb first, Read Data LSb first = sapr2 |0 b1 —YMECMDIL
A2 INIT="D200080000000000" Auto, After MRST B INIT="D2000E0000000000" 12 |_VMECMD12
.M A3 .M A3 D13 |_VMECMDI3
» SADR4 | ., = SADR4 |, D14 |_YMECMD14
.w A5 .SA& A5 .AUTO SLD > O VMECMD EN | ¢ D15 | YMECMDI5
INV
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A I B I c D

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 FD16CE
BUSY_FB15:0] [pusgy BUSY_HIST[15:0] BUSY FBI15:0]
Page 9 DDU_READY Qusol —
ce DMB[15:0]STATO
SERADC @ CLK80 | 160R2
DEVICEL3 DEVICE OUTDATA[15:0] ”Vm epara b us hJLS t »
COMMANDI2:0] OUTDATA[15:0] |— RESET P — y
I | COMMANDI9:0] S VME_DEV6
STROBE DTACK |—DTACK oy . ::Dw.
B o | BusyHistory me e
| INDATA[150] AND2
WSLOWCLK g owetk ADCDATA ADCDIN - ADC_DIN OPAD FD16CE 1+15 flags
paoepHAPC_DOUT_ADC _DAT ADCIN ADCCLK | ADCCLK _ ADC_CLK — 0 WARN_FBI15:0] o150y WARN_HIST[15:0] .
1BUF ADCENA ADCENA U o ADC_CS P DU READY Qus] WARN_FBLLS:0]
el Frco CLK80 1© DDU_WARNLLS
VRST RST DIAGADC[15:0] . ¢ 9y - 93
] DIAGADC[15:0] | E—— we RESET vmepara_warnhist
FD16 Lep_mopel4 BUFE16 VME DEVS VME_PAROUT5
E -
DIAGADCI15:0] oo D_DIAGADC[15:0] L LAO_[15:0] WarnHisto ry:ﬁD—.
! AND2

VME_DEV6

1+15 flagd
VME_PAROUT45_EN

BUFE16

E
BUSYWARN_HIST[15:

SOP4

OUTDATA[15:0]
BUSY_HIST[15:0]
- 10BUS[15:0]

11BUS[15:0]

REAL FMM 4—-bit—decode definitions e L
0001: Warning/NearFULL (Grn ON, Yel BLINK)
0010: Lost Sync, need SyncReset (both BLINK) RL_FMMO
0100: BUSY (Yel ON)
1000: Ready {DDU Ready == !Busy} (Grn ON)

VME_NOT READY
SETWARN3

SETRDY3

1100: Error, need HardReset (Yel BLINK) RL_FMML
:MDM NORa Page 10
- FMMLED
orz g OK2FMM [0 el
RL_FMM2 SETBUSY3 VME_FMM2 BUSY2FMM VME_FMM1
FMM_BUSY VME_FMM3 B LA
o _VME_FMMO OK2EMM wBCLK Lo g CRNLED [ REALFMMS ™ op,
VME_FMM3 .CLLCLK OBUF
VME _FMM2 .&RST
CC].GCE SOP3B1A
) SRL16E VME_FMM1 ERROEMM FMMLED
) otssal I SRL16E ME FMMS o BLINK_YEL pBUSY2FMM [ e
o }7 CE CEO — B—o
7 mSeLk Lo sl BCLKEN | o INT BCLK 5 VME_FMM2 o mBLINK_YEL |,
CLR SOP3
VRST . m SCLK i;K .M_si’\‘? :K ol BCLK %@ BCLK g i EE:EK » o veLiep DOEBE%EALFMMA —
g At 8 a0 ®VRST [
8 ne 8 Al e
&1 A3 § a2
@INIT="0000" g ~
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A [ B [

[9
SHIFT_DONE FDS_l SHIFT DONE FDS_l RDO Pt MUX-select SIN to VME FDC
.VMEisEN -—\ VME_SEN .—\ SIN_FO RDSTAT_TOVME RDSTATTOVME RDSTAT TOVME
>: RD_0 s RDO RD_2 s RD2 D QA
g VME_SDEVO | o n JVME_SDEV2 . o Q n
mLTOVME mLTOVME SCLK
B—)c
NAND3 ™ SCLK Obc \ME ADR CHANGED NAND3 » SCLK Obe - SoP3 CLR
gENDED_CMD\ ™\ SHIFT_DONE RD2 SIN F2 OR4 mCLR DTACK ]
SDO2
VRST VME_SEN
___ aANpzeL LLRD_FIFO-1 =
sHiFr pone FDS_1 oR3 FDS 1 RD3 —~ RD_TO_VME
mVME_SEN L mVME_SEN ) SIN_F3 EN_VMERDAT RDWORD_TOVM
s s .OUT VME_WCO0
JVME SDEVL p RD_1 b RD1 - JVME SDEVS >O RD_3 b Q RD3 u OR2 RD34TO_VME
mLTOVME mLTOVME —
NAND3 - SCLK Che NAND3 = SCLK Che RD34TO VME Ve sen AN
- mRO_TO_VME '\ RDWORD_TOVMEg
R4CE SR4CE EN_VMEL
SR4CE3 mCLR DTACK CLR DTACK | ¢ | oo | DTACK 19 AND3
(2]
&I——su NV DTACK 24y mYME SEN
FDC mCLR DTACK OUUT\‘/ME WCEN CEIMLIRIEEN .:lENDED CMD > OUT_SHFT_DONE| ¢ DTACK 3 Ve RD_TO_VME RDWORD_TOVM
3:0; Ol c2
CLR DTACK o MDT sl LTOVME CE ———n OUT VME wet mOUT-YVEW L =]
= CE Page 7 [RIS S S Ql— :RD32TO VME ) RD2_RDY EN_VME2
VME_ADR_cHANGEDND?BL mSCLK ANDZ CLR RD16TO_VME, AND3
.SCLK c CLR VME RD AND2 FDRE
_—___OR3
CLR CLR VME RD mWCLRDTACK | o |-OUT VME DATENE
.CLR VME_RD . o
HET_DO z DTACK
**%Check CLR_RD and LLRD_ TFIFO—1 t#LEs%! o S
B—)c
R
OR2 mCLR_DTAC
O C2
T VME W RD2_DONE FDC_l
:RDSZTO VME )—v\
TACK 1 A OUT_YME wes CLR_RD-1 o o[ CLRRD g
o]
FD16 Lep sere BUFEL6 :@VME’]SMM
E OR3 SCLK c
VME_6SER[15:0] .5, D_6SER[15:0] LAO0_[15:0] AND2 = O ar
.VRST
m YME_SEN VME_6SERO SR16LCE BUFE16
VME_DATA_CE[BYF VME_6SERL RDWORD_TOVMEZ E
R g ~ Q_TOVME[47:32] OUTDATA[15:0]
. IN_VME DATEN VME_6SER2
g MEM ACCESS B vME 6sERS LLRD_FIFO-1 N xeer | SOF OUT_VME_SHFTEN BUFES
M CS BUF ME 6SERS :XFER DATA e E— RDSTAT TOVME €
. o = o movME Q_TOVME[40:47] OUTDATA[7:0]
= DO_DATA VME_6SER5 CMD DONE -
BUF
@ XEER DATA VME 6SER6 .ENDED oD G 6BITO WSTAL TOWE EB FE
BUF . : —
m EN_MSCLK VME_6SER7 AND4B2 -: OUT_CONST([7:0] i OUTDATA[15:8]
mROAT 0P 1 -l VME_6SER8 0x00 >
RDAT 0P 4 BUF VME_6SER9 SR16LCE ROWORD TOVM
WERAT 0P S 27 VME 6SERI0 WO Q_TOVME[31:16]
[ FOAT 0P 7 BUF VME 6SER1L Qus:0] = ’ RDWORD_TOVMEO SER TOVME EN
BUF OUT_VME_SHFTEN RDWORD_TOVME1
m DO_SLD VME_6SER12 .‘SCLK CE Page 6 BUFE16
E
BUF .7 c
mRTACK WCMD VME 6SER13 CLR SER_TOVME[15:0] OUTDATA[L5:0]
mEND_CMD BUF vME_6SER14 .VRST Q_TOVME[15:0] Ql15:0
10BUS[15:0]
.CMD DONE [<BYF vME_6SER15 SR16LCE Q_TOVME[31:16] (50
BUF TOVMELS @ RDWORD_TOVMEg, 11BUS[15:0]
TR 5y RDWORD_TOVMEL
Q_TOVME[15:0] - RDWORD TOVMEL 7
Ql15:0] mUME SEN
.OUT VME_SHFTEN CE EN
.SCLK c
CLR
.VRST
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. : . < : ° BUFE4
- LED_PAR0 &
araliel Reg ISter Readout D4_16E . LED0
FD16CEC°um how many CSC Reset bits are set: wooer | 4, oo LEDPARD o o vue eeno LEDL
.PCMDD
ME DEVE DDU_ERR[15:0] o[15:0] LDDU_ERR[15:0] . AL pi | LED_PARL o - YME_DEVO I[EB; u
VME PEN > YMEPAROUTEO mMY_IRQ MY_IRQ £ cusal V er JHH O M O d WUHH e A2 oo | LEDPARZ g m-VEDE %Ez‘ u
.LTOVME BUEE16 v CLKS0 BIT COUNTER MODE[7:0] A3 3| LED PARS o @ LED_PARO e
E ¢ CLR LDDU—ERR[140] - . D4 M‘ VME_DEV2 LED4
ﬁ\l’\ili)/?\AEDAT[M:QZ] t OUTDATA[15:0] .VRST IRQ—DAT[7'4] s LED_PARS5 - : VME DEV3 LED5 -
meevoL FD16CE D6 4.LED—PAR6 VME_DEV4 LEDG
YV DEVe DDU_SYNC[15:0]  [5ps07 LDDU_SYNC[15:0] o Ul - or | LED PART o = WME DEVIS LED7
ME PEN VME_PAROUTE-L Qus] LDDU_SYNC[14:0] = sl = "
alTOWE | BUFE16 ke | 30 00| BUFE4
ANDA E B——c ol m LED_PARL e
IN_VMEDATI3L:16] OUTDATA[15:0] .VRST VFILE=MWWAD785\DBUSVMEBIT_COUNTER.V - VE PEN LP10 LEDO -
[ R— FDC IRQ_DAT[7:0] o UV PEND W e LEDL o
N VME_PAROUTS-2 @RDU_READY | o DDU_READY+1 ol mLTovE e LEDZ o
YVEPEN MODE4 VDR e L B&EZ[LED?’ u
D14 ——
m-TOVME EBUFE16 .CLKSO c MODES LEDPAR | ¢ 15— = LED PARL E
ﬁ\l’i?/?\AEDAT[lS:O] t OUTDATA[15:0] VRST CLR MODE7 g N_VME_PDAT LP14 LED4 n
R AND3BL mVME_PAROUTE-0 [NV ipis LED5 -
COMPM16 FDCE mvRsT_FDPE UM PAROUTS T KO s < LEDG o
MY RO LIRQ_DAT[15:0 — VME_PAROUT8-2 INV LED7
WYME_IRQ_DATEN %vo MY_IRQgg o) Al15:0] .DII?IZV\/RIE?QDRY SET_IRQ t D Q IRQ T—TEQ IRQ o Q HIRQ_]' = N = u
GT — CE CE
FD16CE ol ANDS mCLKe | g 250 IRQEN |  gCLKBO | LED_PAR2 EBUFE4
LIRQ_DAT[15:0] [5p507 PIRQ_DAT[15:0] olR Bet S B o
QUs0] B[15:0] MY IR . . VME_PEN LP20
= MY_IRQ+1 3 INV
VRST CLR_IRQ DDij ERR15 ~_  iropams [ ME DEV8 L2t LED1
= Lgur | ME P DATEN NV e LED2 -
oR? - DDU_SYNC15 L DA NV by j LED3 o
. FMM_ERR-1 2 B ars &
Parallel VME_ADR: slot[23-19]typ[18-16]dev[15-12]free[11-10]cmd[9-2]res[1-0] ™FMM SYNC1) )Rebars: weoms W o1 iEDa
. . =
PCMD[15:0] Dev<8: Read Only, no CMD req'd. Dev>=8 needs CMD, CMD>=128 is Write GA[5:0] ORIZNVS . VME DEVS Lp2s LED5
FDC \VME PENO SRACE i BCAST i SALl el ) - UME DEVe LP26 LED6
L = VME PEN sLI Q0 VME_P_DATEN = VME_DEV14 LP27 LED7 u
. COMMANDO A0 Do .VME PENO D Q VME_PEN1 VME P DATENS1 VME_P DTACK IRQ_DAT[?'O] NV BUFE16
Q1
- COMMANDL | 4, b1 AND2 o FD16CE MY_IRQ &
mCoMMAND? | ) o2 g SCLK R o 54 }W CE @— ‘ IRQ_DAT[15:0] DII50] LIRQ_DAT[15:0] OUTDATA[15:0]
g COMMANDS | 5q D3 \/MEP RST o ] E L CLR S BUFE = MY _IRQ+1 MY_IRQ+L sl
e - DSI _\ \__VMEP_RST I v
D4 [} CLK80
VRST =
D5
BUFES
o6 oF m LED_MODE!2 € FDR FDC
E; mRPU_READY+1 Lo121 LED1 - gMYIRQ |, o MY_IRQ+L |, o VMECLRQ DATEN E
m NEW_ERR LD122 LED2 - EN BTACK
Do o m SET_IRQ LD123 LED3 = .CLK80 c CLK80 | BUFE
o nRQ Lot LEDS o\ mEp RST : VMEP_RST -~
D11 | PCMDILL .COMMAND7 FDC - MY _IRQ L0125 LEDS - [ | ] [ I
bip |_PCMDI2 JYME PENO E PRITE PCMD WR
j———"———D QF—————-1
p13 |-PEMDL mVVEPENL LED_moDe12 BUFE16
D14 PCMD14 .LTOVME SCLK - E LAO [15_0]
.VME PENO | ¢ D15 |_PCMD15 AND4B2 B———pc CLR LIRQ_DAT[15:0] = .
mVMEP_RST
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c I D

Parallel Register Read/Write Sl e gy e is

.% DDU_WE_SELO
( : | pgecMois mLTOVME
F E D h ]» S n OW d @ f a U]]» t o 9 ”fmm]reg” can keep for ''Pro" version: AND4 BUFE16 EEE xi ::Ilj
Required for Test [Nrn®¥%e#re ) weeamroumsis FD16CE ; 0w we s
ean kkeop for "Bro” version: e | ME DEVO : : ; ou :

CMD15 = "FMM Test Reg"FD16FED0 gtrovie | BUFE16 . COC R L —
.M INDATA[15:0] FMMREG[15:0]  AND4 OUTDATA[15:0] PCMD WR j% CE 9 GbE]pre sc a]e 9 DDU_WE_SEL6
.ﬁ ) VME_FMM_TEST e Q0] [ EMMREGIS "F" [aelol .Sciﬁceql&ges format (~x)x(~x)x Eiﬁ xi 2;;
= SCLK FMMREG14 AND4 SOFT_RST DDU_WE_SEL9

K e - FUMREGL: a
.M CLR DDU_WE_SEL10
FMMREG13 o \
FOFT RST R special VME Parallel Dev 9 CMD 0,5 peatean fa
set "FOE" FMM Override Enable, or "FED" FMM Error Disablegg fumreey ~ ~ . Nibble-1 is inverse of Nibble-0 pouwe scis W
Dev9, CMD OF/8Fh (RIW OTIOAat UOXUTX)XE Byte-1 is repeat of Byte-0
) ) FMMREG10 - I - DDU_WE SEL14
BIF%5O4F I\ER/IEE to Force,For 'FEb%h" to _dlls]gbl?: Egor reports FMMREGS y P y DDU_WE SEL15
11So-U: MO It state to Force, Speg\/lI:REG?r case EMMREGS DeV9, CMD 00/80h (le)
FMMREGT7 .
FMMREG10 "E" "D" L REGS Ra "E" FMM_OVERRIDE_EN bits2-0: GbE Prescale
FE D1 | FVMREGE | - . .
FuvREGS e bit3: Slink Wait Enable
EMMREGS L — AND3 | DDU_WE SEL3
ANDeBL ANDeBL No4B: W OO VRS GBE_KILL_SLINK_WAIT e
. . PCMD3 DDU_WE_SEL7 ‘
Required for Test firm wgks | e eAROLTES povwems mCEE PRSCL SEL2 oo |
can keep for "Pro” version WYMEPEN | BUFE16 %-msz mGBE_PRSCL_SEL1 . ‘
Read Only, VME Par Dev 8: _FDI16CE m-TOVME_| € B ween | ) _CBEPRSCLSELO | om0 |
- - INDATA[15:0] IN3REG[15:0] AND4 OUTDATA[15:0] .%C LG
writes with InRegO 15:0) » ORUWESELL g DDU_WE SEL12 o DU WESEL2
N VYME DATEN | o o) et _testreg0 DDU_WE_SEL9 DDU_WE_SEL10
. AL = | AND4B2 .—
CMD 3 = "Test Reg 0" =K 4 . -‘Z:E ::s DM‘PAROUTS-4 g DDU_WE SELS A jCBEPRSCLSELL ——g g DDU_WE SELs . jCBEPRSCLSELZ g
.‘
oo INPUT2 EUEMEVCNTRST = 1‘6CE TOUME BUFE16 .%SNDABZ .%% B
Could be temporary’\ﬁ&m[mm D[15:0] INAREG[15:0] ANDS £ OUTDATA[15:0]

QU15:0]

e st | e rd_testregl” || pey9 CMD 05/85h (R/W) N eons |
CMD4 = "Test Reg 1" e | 'rgpm Dﬁp’mo“m bits2-0: Enable Fake L1A/Data Passthrough‘jwm'5 FAKE_LLSEL[15:0]

¢ VME_PEN
[Ceaoo - INPUTE [ BCO FDI6CE mLTOVVE. BUFE16 for each DDU FPGA mirowE | e L s
ANN E it ANDS BUFE16
Could be temporary™ \umsa  Jomso — OUTDATA[15:] bit3: Not Used can keep for "Pro” version: _FD16CE €
¥ » » WYMEDEVS - . : FAKE L1 SEL3
IN VME DATEN - Q[15:0], .M _testreg2 e oo INDATA[15:0] D[15:0] . FAKE_L1_SEL[15:0] OUTDATA[15:0] CAKE L1 eeLe
= WP
—- VME_DEV8 VME_FAKE L1 SEL FAKE L1 SEL5
CMD5 = "Test Reg 2" SO e on IVME e ) VME_PAROUT8-6 ErCMD_R sk L& *fakellreg” FAKE L1 SELS
WMEPEN mSCEK
.SYNC RST | TOVME BUFE16 WECeMDS Crequiares ormat (~x)x(~x)x FAKE L1 SEL7
mME
FD16CE . £ FAKE L1 SELO AND4 SOFT_RST FAKE LLSELD
INDATA[15:0] D15:0] IN6REG[15:0] OUTDATA[15:0] FAKE L1 SELS CAKE L1 SELIO
i : % %_ L FAKE_L1_INFPGAO “INPUT3
IN VME DATEN | Q[15:0] [~ el A— _testregS FAKE L1 SEL4 {>OB,{JF 5 OPAD ‘ FAKE L1 SEL11
" " SCLK VME_DEVS = . FAKE L1 SEL12
CMD6 ="Test Reg 3"m="—c e > VME_PAROUTS-7 i FAKE LL SELI2 g FAKE LL SELL FAKE L1 SEL1S
CLR VME_PEN
] AND4B2gw FAKE L1 SEL9 sow FAKE L1 SEL14
gOFT RST — 7 LTOVME BUFEL6 FAKE L1 INFPGAL ~_ " INPUT7 P AKE L SeLEs
mttovme || BUFE6 || eusms | e e S
FD16CE . E FAKE L1 SELS OBUF
INDATA[15:0] D[Is:0] IN7REG[15:0] OUTDATA[15:0] J FAKE L1 SEL2 FAKE L1 SEL13
Q[15:0] AND4B2
VME DATEN | o _testreg .Mﬂ FAKE L1 DDUCTRL ~_ **VMEQ
" " SCLK FAKE L1 SEL6 | g OPAD ‘
CMD7 ="Test Reg 4" m=>-—c L e OBUF
o CLR = FAKE L1 SELIAO
£l }—‘ AND4B2
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A

[ B C [
use "DMB15" for DDU Ctrl status ~ BuUS Read
- DMB[15:0]>S/TATO INV16 DMB[I5.0]STATO y FDR Ready + Error / FDR
. DDU_ERR([15:0] Z > FMM ERR-2 5 0 FMM ERR-1 R 0 FMM ERR

16AND2 OR16

Error - CLK c - CLK ¢,
.VME NOT_READY T .FMM ERROR_DISABLE T

DMB[15:0]STATO Busy

BUSY + Error ./

FDR

D

FMM_BUSY-1 FMM_BUSY

CLK
Ready or OyNc Lost ./ . .
DMB[15:0]STATO .VME NOT READY — 71
Lost Sync : DDU_SYNCI15:0] g FMM_SYNCE, J FMM_SYNC-1 [/ o FMM_SYNC_
16AND2 OR16 CLK . ) CLK . )
.VME NOT_READY ] .FMM ERROR_DISABLE ]
OR16
Ready

DMB[15:0]STATO FDR

} \/\FMM WARN-1 | 0 FMM_WARN

16AND2 OR16 CLK . Warn i n ./ = b I
I o g FMM Error Report Disable
= . -
Allows TRQ—Handler to control Error Signals & Reset conditions
FDCE SRACE
] FED D Q FED_AGAIN sLI Q FED_AGAIN+1 u
[ VME, FM?\g(':fiS; CE Q1 FED_RE-DISABLE u
FED_RE-DISABLE LR £ AGAI ¢ ar > g SCLK CCE zz :
. . . M ;SOFTﬁRST } > CLR
REAL_FMM 4-bit—decode definitions wEOFLRST
Warn 4 0001: Warning/NearFULL (Grn ON, Yel BLINK) B et T\ cum conon rewe cxoee
2 0010: Lost Sync, need SyncReset (both BLINK) = FDC —
3 0100: BUSY (Yel ON) o Fm
5 1000: Ready {DDU Ready == !'Busy} (Grn ON) w2 Febt Q FMM_ERROR DISABLE g
1 1100: Error, need HardReset (Yel BLINK) [ GO mVME_NOT_READY o o
AND3 » SCLK c F E D
mSOFT_RST T FMM Error Disable: set FED with bit3 high for
temporary 200ns FMM_Error_Enable during F.E.D. state.
Keep bit3 low to initiate or continue F.E.D. condition.
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A I B c D

DIAGOUTII50]
CGAO DIAGOUTO
DDU Broadcast Address = 28 = 0x1C = 11100b - BUF
[ CGAl1 DIAGOUT1
AM[5:0] ILD1 AMS[5:0] o 2 owcoun
. CGA3 BUF DIAGOUT3
. CGA4 BUF DIAGOUT4
EATEm Invert Geographical Address
GA[5:0] o BUF
GAO CGAQ .CGAP DIAGOUTS
GAL CGAL ‘ /A24 Supervisory program/data access, or non-privileged program/data access .VALIDGA BUF DIAGOUT6
ical Address Parity check BUF
o conz L AMS0 [ BROADCAST ENB DIAGOUT?
o CGA3 ) VALIDGA : AMS1L D— WEOARD SEL oy - ADRS19 BUF DIAGOUT8
} ; AMS3
( m,evsE BUF
Vi XOR2 ADRS20 DIAGOUTY
GA4 CeA4 AV \__VALIDAM g L SOF
GAS CGAP ‘ [ ALl —
AMS5 BUF
XORG s = o | ADRS22
WEWORD T < Check for 16bit data transfer mode BUF
| ADRS23
ANDS
ILD4_BUS Lk >
AM[3:0] AMS[3:0] WRITE [ VALIDAM
Q[3:0] J BOARDENS BUF
BUF DIAG1OUTI[15:
s AMSO DIAGIOUTO
AS AND2 | Rals
B——c
. AMS1 BUF DIAGIOUT1
. AMS2 BUF DIAG1OUT2
BUF
o ANDSB3 ] AMS3 DIAG1OUT3
[ ICEES) A BUF DIAG10UT4
Board selection = FDC s oo
mADRs2L BROADCASIENB VALDAM BUF DIAGIOUTS
ADRS23 ADRS20 mURTE NOR2 {>O RLEDL | | LEDi g 90 BUF DIAGIOUTT
: ) TNV
CGA4 ADRSLY . ADRS12 BUF DIAG1OUT8
XOR2 ANDSB2 WEASTCLK K e LIS BUF DIAGIOUTY
/ADRS22 SYSOK CLR BUF
: ) L ADRS14 DIAGIOUT10
CGA3 .VALIDAM FDC RST FDC = BUF
= ADRS15 DIAGIOUT11
XOR2 BOARDENB ' ASYNSTRB 8NS STROBE RLED2 LED2 .
ADRS21 SLOT_ENB _ j—‘ MAXDELAY=2NS o Q USELOWSKEWLINEY TNV b Q = ADRS16 BUF DIAG10OUT12
BOARD_SEL s e SOF
CGA2 XOR2 . . ADRS17 DIAG10OUT13
ol o mFASTCLK c WELSTOLK ¢ SOF
XOR2 CLR CLR . ADRS18 DIAGIOUT14
/ADRS20 ANDS5B2 BUF
COMMANDI[9:0] D () ASYNSTRB RST [ ADRSHIGH DIAGIOUT15
CCAL NORS [ ADRS11 COMMAND9 INV MAXDELAY=2NS BUF DIAG20UTI[15:
XOR2 BUF ADRS2 DIAG20UT0
ADRS10 COMMANDS LED[2:0] L
ADRS19 L S0F FDC LEDO | ADRS3 BUF DIAG20UTL
. ADRS9 COMMAND?7 e
A CCAD JACK LED1 ADRS4 BUF DIAG20UT2
s D O L ADRSS BUF COMMANDS SYSOK {>O RLEDO | o| LEDO g | AoRs: |
NV XOR2 L oF SYSFAIL NV LED2 [ ADRSS BUF  piaczouts
| B SOF COMMANDS AND2 EASTCLK - £DRS6 BUF DIAG20UT4
ADRS6 COMMAND4 B———)c BUF
ADR[23]_] L SOF CLR | ADRS? DIAG20UTS
ADRS[23:2 ADRS5 COMMAND3 ST SOF
ILD4 BUS [ - ] L SOF | AORSS DIAG20UT6
= ADRS4 COMMAND2 BUF
ADR[23:20] ADRS[23:20] SOF | AORSY DIAG20UT?
ADRS3 COMMAND1 INV BUF
L SOF [ ADRSIO DIAG20UT8
. ADRS2 COMMANDO BUF
BUF FD FD FD = ADRS11 DIAG20UT9
INV = SYSOK BUF DIAG20UT10
SLCLK2 SLOWCLK2
FD o Q o Q b Q MAXDELA® NS BUFG . TOVME BUF DIAG20UT11
INV
ADR[19:2] ADRS[19:2] - BUF DIAG20UT12
MIDCLK FASTCLK
QU7:0) FD b Q ¢ L ¢ L ¢ L BUF  piacrouts
A5 | ASYNSTRE BUF  piaczoutu
B
o Q ¢ = STROBE BUF DIAG20UT15
BUF
[Vl
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A B c I D

VME-Serial Device code: miadr™ in scan.c

:—V\ ponsic |-, o Slot Selection: ADR[23:19] ADRJ1:0]=Not Used
Device: ADR[15:12] sets device ID
Type: ADR[18:16]=000b for VME-JTAG

. ADR[11:8]=bit count
COMMAND[g'o]{ADR[7:2]=JTAG command

ADRS16
OR3

04 || Flash SRAM (RdStat or Program Page), NEEDS COMMAND

---> command required with device 4:
0x 00: Read Status Register [8-bit data]

VME-JTAG Device code: Path IR bit length

ool ; 09: Program page 1 (Kill Ch.) [16 bit data]

o ” \?Ll:/lt‘)EUthtlrlFSR&;Fl(;(lT;ROMs=><013vo4) s slot[23-19]typ[18-16]dev[15-12]bitcnt[11-8]cmd[7-2]res[1-0] 1 0C: rogram page 4 (DDR offets) 32 bit dat]

03 | DDU_Cr PROMS 1 &0 8:0 ADR[18:16]=100b for VME-Serial OF.Progtam page 7 (Board 1) 16 it ]

1 + .A1— .

P ” DDU_ Cirl FPGA (V2P7) o COMMANDI9:0] ADR[11:6]=Not Used 0C | Load GBE Output FIFO (SEN=LD, set HI during MRST)-NAMEDEV/[15:0]

06 || InCtrl FPGA 0 (V2P20) 14 " LADR[5:2]=serial command (req'd for dev 4 only) 8E|I‘\ ll:gaag ggg_gttrrll Egg: ((gg!rgll\/llj?_mk;zr Ch)--N/A

08 Input FIFOS 0.3 slot[23-19]typ[18-16]dev[15-12]free[11-6]cmd[5-2]res[L-0] - D4_16E

09 || Serial ADC (...not JTAG...) N/A Dev>=8: Write Only. Dev=4 needs CMD, CMD>=9 is Write. Otherwise Read AR |, po |_VMEDEVO

OF || Emergency PROM Programming via VME 8 ADR[18:16]=011b for VME-Parallel W -
Dev<8: Read Only, no CMD req'd. Dev>=8 needs CMD, CMD>=128 is Write W a2 S —

[ RaniL R ] D3

VMEDEV4

D4_16E DEVICE[13:0] slot[23-19]typ[18-16]dev[15-12]free[11-10]cmd[9-2]res[1-0]

D4

ADRS12 DEVICEQ
B o DO VMEDEV5
ADRS13 DEVICEL COMP22 D5
A b1 ADRS[23:2] Dg [—YMEDEVE
- ADRS14 A2 D2 DEVICE2 Al21:0] FDCE b7 | YMEDEV?
ADRS15 DEVICE3
| e LS D3 SAME_ADR VME_SADR_CHANGE | VME SADR CHANGEGg VMEDEV8
DEVICE4 FD22CE £ INV ° Q o
. - VME16 VALID ADRS(23:2] SADR[23:2] WEAOREN e Do |_VMEDEVS
D5 DEVICES 55T 8 B[21:0] MIDCLK |y - Dp1o | YMEDEV10
BOARD_ACC \_SADR EN L
06 DEVICE6 NOR2 | | CE CLR VMEDEV11
: FDCE ou
VME_SEN-3 MIDCLK RST
7 DEVICE? e B—)c R s L D12 |_VMEDEVI2
DEVICES AND3 DTACK_RCVD TOVME b 0 LTOVME
D8 RST POST-OP L u D13 |_VMEDEVI3
DEVICEY <<---VME-DDU Parallel SYSOK ML VALID
D9 N P OR2 D14 | YMEDEV14
DEVICE10 <<---VME-DDU Se”al WVALIDAM BOARD_ACC IM c
o CLR 8 E D15 | YMEDEVIS
>
b1t DEVICELL JECARDENB VME_SEN_RST

DEVICE12 ADRS18  AND3

D13 DEVICEL3 <<---VME-DDU Serial ADC
orel D Q VME_SEN-1 D Q VME_SEN
W ADRSHIGH | ¢ D15 9: R/W; S-LinkWaitEnable/GbE Prescale Selection ~ AND3B2 W/YELYALD e vee FDCE
- - MK - MIDCLK
VME-Parallel Device code (all 16-bit data): cLR cLR FDC
. \VME_SEN_RS' \VME_SEN_RS' D Q —E.LVME SDATA Cl

0: R; BUSY State (i.e. NotREADY) 15=DDU, 14-0=DMB[14:0] e SENRST ] WECARD ACC VME DCEA VME SDATA CE
1: R; CSCs w/Warning-NearFULL WEAVE ADR j‘ b Q cE
2: R; CSCs w/Lost Sync, need SyncReset ME SADR CHANG - MIBCLK b ¢
3: R; CSCs w/Error, need HardReset IVME RADR CHANGED) o MoCLK CLR
4: R; Quick summary of all boards that require a Reset — AND4B1 ¢ ar WCLRLVMEDATACE ]

Boundary Scan PROM FPGA 5: R; CSCs w/Warning-NearFULL History CLR_ VME DATA CE o

IR Codes XC18V04 Virtex2Pro 6: R; CSCs BUSY History Iiih
8-bit IR 10-bit IR 8: R/W; VMEser Input Shift Registers (shifting is a separate VMEser command) LVME SDATA GE st CLR LVME DATA CEgy
- ---> command required with device 8: __——Note pipelined registers 0 —=> 1 ——> 2 OR4 .ﬁ,L/
Device Bypass 11111111 1111111111 0x 80: Write Input Register 0 [16-bit data] Typical VME—JTAG sequente: -
User Code 11111101 1111001000 0002 Reat Input segr'“igo'zo[ie[‘fg Seta] | 1st VME Data: send IR (10-bit) “Usert"
-U17: Read Only RstiestReg 0-4 [5-bit data 2nd VME Data: set Userl DR (8-bit) “Select Function”
ID Coge 11111110 1111001001 9: R/W; command required to specify register S?d VME Data: ;eend Islg (lO-bit() "lilerZ"e e ADRS16 BOARD_ACC FDCE FDC
Userl N/A 03C2h=1111000010 0x 00/80: R/W S-LinkWaitEnable & GbE Prescale [16-bit data] . i = VME PEN-2 VME_PEN-1 VME PEN
- ; 4th VME Data: send User2 DR (16-bit) ADRSL? VME PEN-3 ‘ D Q D Q————H
User2 N/A 03C3h=1111000011 05/85: RIW Fake L1 Register (Data Passthrough) [16-bit data] Mnrepeat this as needed for all data bitst 1 - VME16 VALID
OF/8F: R/W FMM Test Register [16-bit data] 5th VME Data: send IR (10-bit) "UserL" | AORSIE AND2 = CE
b_ dd h | ft 6th VME Data: set Userl DR (8-bit) "No-Op" AND3B1 O e CLR w1 e CLR
For bigger V2P's add 1's to the le 14: R; bits 15-8="CAh", 7-0=ModeSwitch[7:0] 7th VME Data: send IR (10-bit) "Bypass”
gg 15: R; VMEfpga Status bits (VMErdy, FMM, Geog/Slot Adr) WCLRLVME DATA CE ‘ LR LVME DATA CE !
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A I B 5 D
OUTDATA[15:0] OVMig T 7 INDATA[15:0]
OUTDATAOQ i DATAQ ™~ - INDATAQ
o’ OBUFT L aie
OUTDATA1L _ DATA1 ’\ _ INDATA1
IR Loelrr = LisUe
OUTDATA2 _ DATA2 ’\ _ INDATA2
J OBUFM  * LisUr
OUTDATA3 - DATA3 ™~ — INDATA3 W IACK_IN
.+ Losuer = L eUF — - AS N N ACK_OUT
OUTDATA4 _ DATA4 ’\ I INDATA4 MAY_BE_MINE
. LoelFr = LisUr or3
[ GOOD_IRQ1
OUTDATAS DATAS {> INDATAS
OBUFT  * BUF NOR4BL FDCE
T
_ AND3B2 FDC
OUTDATA6 _ DATA6 > INDATA6 IACK_IN EN MY IROL EN MY 1RO » MAY_BE MINE| ; ° MY_IRQ -
T Loeuer = L1BUF AS = D Q xS - EN_MY_IRQ e
OUTDATA7 _ DATAT7 ’\ o INDATA7 NOR2 J— FASTCLK c
N SBURM = P ™ FASTCLK | E AND2B1 B CLR
L CLR DS1 VME_IRQ RST T
OUTDATA8 _ DATA8 S INDATA8 .VME IRQ_RST ]
oBUFT Liaor ™ RST
DATA[15:0] ’T—y\L OR3
OUTDATA9 _ DATA9 ’\ _ INDATA9
IR LoelFr = LisUE
OUTDATA10 _ DATA10 ™~ INDATA10
T \EOB‘UW u L BoF
OUTDATALL ;L . DATALL P INpATAU
T LoslFr = LB0F
OUTDATA12 _ DATA12 ’\ o INDATA12
o Loelrr = LisUr
OUTDATAI13 — DATA13 ™~ — INDATA13
T goébﬂ‘:' . Ll
OUTDATA14 l _ DATA14 ’\ _ INDATA14
i L a0F
OUTDATAI15 _ DATA15 ’\ INDATA15
LGsUFT. LisUr
DATA10
DATA11
&
DATALZ v FD FD FD
O<} b Q Q b SLCLK ™~ SLOWCLK u
DATAL3 FD MAXDELAY=13NS~ BUFG
o Q c g MIDcLK WEASTCLK o
DATA14
DATALS e ¢
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SPa e g
R16LCE
BUFE16
e su RDTDOBK E Page 5
QC[15:0] OUTDATA[15:0] SRl CLRE
SHDATAX Q[15:0]
:ENABLE g] ) CE FDC y
AND2B1 S ¢ CLR RDTDOBK RDTDOBK+1 RDTDOBK+2 E — eusal
[ D Q
st 2. DTACK g HDATAD Quis)
[
READTDO WFASTCLK c FASTCLK c Lgure LoAD Qusol 0 TDI
CLR CLR . L BUF
RDTDOBK S T T ] FDC SHDATA
LOADCE
DATASHFT FDC W -
LOAD 1 . SLOWCLK c
AND4B2 INSTSHFT o Q ) LOAD-1 D Q LOAD . AND2 CLR
BUSY RST
OR2
STROBE AND2B1
Lod L] ¢ R mtoweLk  { o ;.
RST RST
OR2
|\ DTACK_EN e
5 -
DATASHFT FD ED FD =N DTACK,
INSTSHFT FDCE FD FD FD AND3 BUFE
D Q D Q D Q
OR2 D Q D Q D Q D Q BCAST
= BUSY {%VO BUSY CE .SLOWCLK c .SLOWCLK c .SLOWCLK c OR2B1
e O e | e | e DTACK for Load Instruction/Data Register command
RST ~Mnadded 3 clocks for Broadcast case™
STROBE-RST .
STROBE
OR2B1 CB4CLED
FDCE COMMANDI9:0]
COMMAND6 Do Q0
.COMMANDO D Q DHEADEh COMMAND? o1 o FDCE FDC FDC
STROBE .DATASHFT CE COMMANDS D2 Q2 DONEDATA 1 D Q DONEDATA D Q DONEDATA+1 D Q DONEDATA+2 u
: ) No Load?
BUSY c CLR COMMAND9 D3 Q3 AND2BL .SHDATA CE o Loa
AND2B1 NOR4 .SLOWCLK .§LOWCLK .SLOWCLK
RST g ¢ CLR ¢ CLR ¢ CLR
ONEDHEAD FDCE Sl up . LOAD . LOAD . LOAD
[ LOAD
OR2 SHDATA L
COMMANDO IHEADEN : )
.7 D Q 4. ENABLE CE CEO ——
STROBE .INSTSHFT CE =St ANDZ iLOWCLK c o Tl —
:BUSV g > c CLR .DONEDATA+1 N |
AND2B1 .DONEDATA yL/
RST
OR3
ONEIHEAD
or2 FDCE .
.COMMANDl D Q TAILEN .
INSTSHFT - FDCE
:DATASHFT ;
o .LOAD c o RESETITAG D Q ENABLE {EJF TCK u
RST : ) >
: > BUSY CE
JONETAIL .SLOWCLK c
o2 OR2 CLR
RST
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B C D
FDPE FDPE
FDCE FDCE FDCE motHERD €
PRE PRE ,\L
SHIHEAD ° Q ° Q ° Q ° Q ° N L Bure TS u
SLOWCL
poVclg L bc c c —bc c
AND2 CLR CLR CLR
= RST ‘
e  FDPE
FDCE ‘ FDCE FDCE SHDHEAD  E
re - - ™S o
D Q D Q D Q D Q
L gure
CcE CcE CcE CcE
c c L—bc c
CLR CLR CLR
L7 L7 L7
BUSY
SHIHEA|
CB4RE IHEADEN
AND2 .BUSYi
Q ED [ DONEDATAL SHTAIL gy
Q TAILEN
::l > e
DONEDHEAD
@ o Q AND3 SHDATA E
o — DONEDATA 1 ™S
g SHDHEAD ce ceo g Stowek c ;TAILEN ) L sore u
oo g SLOWCLK c e AND2
R
:RST S~ : FDC FDC
’_:L/ § b Q N Q | RESETITAG o
OR?
CB4RE FDC FDC ‘
STROBE M SLOWCLK |y
R :RSTJTAG ———— P Q D Q = | R
FD
QL AND2
:l : DONEIHEAD WEASTCLK c WEASTOLK c
Q@ b Q CLR CLR
Q3 AND2 s T [ T
- SHIHEAD e ceo JmSLOwCLK c
SLOWCLK
LOAD L L.
[ h'L/\\ ]
OR3
|BusY FDC FDCE ™~ DVCENB u
DHEADEN
L g SHDATA LOAD o o BUSY
IHEADEN L Q Q SHDHEAD
L g e DHEADEN
DONEDATA+L
L O SLOweLK | SLOWCLK | AND2
ausy AND4B3 L CIR DONETAIL L CIR
L RST T \ N RST_BUSY T

[ DHEADEN C
SHDATA
= IHEADEN a

DONEDATA+L DONEDATA+1 OR3
- CONEDATATL
AND4B3
AND2B1
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FDPE FDPE FDPE FDPE FDPE
FDCE RESETJTAG E
PRE PRE PRE PRE PRE F TMS
RESETITAG b Q b Q b Q b Q b Q b Q L sure u
W CE CE CE CE CE CE
AND2 meowc L c —bc —bc —bc c
RST |
I ® ) ° ®
‘LC FDPE
FDCE 1] SHTAIL E
PRE F TMS
SHTAIL b Q b Q L gure u
:ENABLE ) ®—ce CE
AND2 ¢ CLR ——
I
TMS_LOW_EN E
2 TMS
Z 1
&1l L gore u
NORS
CB4ACE
CB4CE ol
AND3B1
ol FD 1 o FD
o1 DONETAIL D Q DONETAIL+1 Q2 ) RESETDONE D Q RESETDONE+1.
Q2 — RESETITAG Q3
AL Qs  ESLOWCLK e :@M cE cEo | J-SLOWCLK ¢
M CcE cEo |— or2 ERLOWCLK K¢ TCH—
WSLOWCLK § o Tel— CLR
oSt AND2 CLR . STROBE-RST
RST_DTAIL FDCE
OKRST D Q DTACK_RESETDONEE
RESETDONE+1 —_—_—
RESETDONE SLoweLK o SUFE
AND2BL B——c CLR
. STROBE-RST
AMAadded 3 clocks for Broadcast™»
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C

CFEB JTAG command decode

[t DEVICE

COMMAND4
|

[ COMMANDS o

AND3B2

] CMDHIGH
[ COMMAND2 \

DATASHFT

CMDHIGH
o g

[ COMMAND3 C
AND3B2

] COMMAND2

] CMDHIGH
Y

COMMANDI9:0]

COMMANDO
|

[t COMMAND1
[t COMMAND3 O

ANDS5B1
] CMDHIGH
] COMMANDO
OLD_INSTSHFT
[ COMMAND1
[ COMMAND2
AND4

INSTSHFT. ORI(‘.

) INSTSHFT

i CMDHIGH
}w INSTSHFT

COMMAND2
|
AND3

[ COMMAND3

[t COMMANDO

[ COMMAND2

CMDHIGH READTDO
|

[ COMMAND1 a
[ COMMAND3 C

AND5B2
[ COMMAND1

[ COMMAND2
\ RSTITAG

CMDHIGH
|

] COMMANDO ®

] COMMAND3 o
ANDSB2

COMMANDO
COMMAND1
COMMAND2
COMMAND3
COMMAND4
COMMANDS
COMMANDS6
COMMAND7

COMMANDS

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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ce
L] ) L OR CE
oR2
ml
M2_1 FDCE M2_1 FDCE
su Do o] Do
L "\\ o MD15 N 9 Q15 "\\ o mMD7 o o Q7
D15 D1 o7 D1
P s0 MQ15 & P s0 MQ7 cE
c c
LR LR
] QT | Q7
M2_1 FDCE M2_1 FDCE
) )
o MD1 5 o Que o MD5 o o s
D14 D1 D6 D1
cE cE
s0 Mo s0 MQs
‘ c ‘ c
LR LR
[ Qn I B
M2_1 FDCE M2_1 FDCE
Do Do
o MD13 Q13 o MD5 o
D13 D1 ° Q D5 D1 o Q
cE cE
s0 MQ13 s0 MQs
‘ c ‘ c
LR CLR
| I I 3
M2_1 FDCE M2_1 FDCE
Do Do
o mD12 Q12 o MD4 o
D12 D1 ° Q D4 D1 o Q
¢ s MQ12 & ¢ s0 MQ4 &
c c
LR LR
| Q1 | Q4
M2_1 FDCE M2_1 FDCE
) )
o MD11 1 o MD3 3
11 D1 o Q D3 D1 o Q
cE cE
s0 MQ1L s0 MQ3
‘ c ¢ c
LR LR
| Qi1 | Q3
M2_1 FDCE M2_1 FDCE
Do Do
o MD10 Q1 o MD2 @
D10 D1 ° Q D2 D1 o Q
cE cE
s0 MQLo s0 MQ2
‘ c ‘ c
LR LR
| QI | Q2
M2_1 FDCE M2_1 FDCE
Do Do
o MD9 @ o MD1 Q
Dy D1 ° Q D1 D1 o Q
P S0 MQ9 & P 0 MQL cE
c c
LR CLR
I o | Q1
M2_1 FDCE M2_1 FDCE
) )
o M8 3 o MDO 0
D8 D1 o Q Do D1 o Q
s0 MQs CcE s0 MQO CcE
c c
LR LR
I Q8 | Q0
mCR
- & XILINX
Dl15:0]
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Copyright (c) 1993, Xilinx Inc.
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4 2
drawn by KS Q[15:0]
Copyright (c) 1993, Xilinx Inc.
FDCE
= sLI o Q Q15
mc ce
Cc
CLR
Qo0
FDCE
o 0 Q4
CE
Cc
CLR
‘ Q1
FDCE
o ° Q13
CE
[
CLR
‘ Q2
FDCE
o ° Q12
CE
[
CLR
® Q3
FDCE
o Q Q11
CE
[
CLR
® Q4
FDCE
o Q Q10
CE
C
CLR
® Q5
FDCE
D Q Q9
CE
Cc
CLR
® Q6
FDCE
D Q Q8
- ¢ - & XILINX 2.0
c @ c
CLR CLR Title: virtex Family SR16LCE Macro
® Q7 .—1 Q5
|Comments: 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
[ CLR [Sheet Size: B Rev:
. \ : Page 6




drawn by KS
Copyright (c) 1993, Xilinx Inc.
Q[3:0]
PRE
m s o 0 Qo
mc ce
Cc
Qo0
D Q Q1
CE
Cc
CLR
‘ Q1
D Q Q2
CE
[
CLR
‘ Q2
D Q Q3
CE
[
CLR
® Q3
Title: VIRTEX Family SR4CE3 Macro (Set 1, Clear 3)
[Comments: 4-bit Serial-In Parallel-Out
Shift Register w/Enable, 1 Preset & 3 Async CIr
[t C Date: 13th October 2003 er:
[ CLR [Sheet Size: B Rev:
4




FDSE ClED)
S
U b ° Qo0
R ce
[
Qo
D Q Q1
CE
C
R
D Q1
D Q Q2
CE
C
R
D Q2
D Q 3
CE
C
R
D Qa3
C
L
CLR
L
Title: VIRTEX Family SR4RE Macro (SR4E_ONE)
|Comments: 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
drawn by KS
Copyright (c) 1993, Xilinx Inc. [Sheet Size: B Rev: A
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& B c [ BUFET6 )
RDMAXDK E
ADCBUS[15:0] OUTDATA[15:0]
READMAX DeV 13 4BITO ADCBUS[15:12]
sraone SR16CE SRSCLE
ADCIN w QMAX[11:0] ADCBUS[11:0] NDATAIS0]
BUSY QMAX[15:0]
AND3B1 Q[15:0] DI7:0]
RSTBUSY MAX_EN
u Ql CcE INDATA[15:8]
CLKMAX ESLOWCLK c ;. COMAXDK E o - Q[7:0]
AND3B2 (2} I Soved 7 ADCDATA,
BUFE
FDC FDC FDCE :%7
CE
o LOAD CLKMAX
Q }7 D D D LOWCLK
STROBE e ° ° BUSY Q AND2B1 WOVEE e R
CE
| WRITEMAX \ ASYNLOAD c geLoweLK c W EELOWCLK e RST
BUSY CLR CLR AND2B1 CLR
RST RST FDC
RSAND3B1
§ — e
B DTACK g
OR2 I %JFE
Cc
RST CLR
OR2B1
FDR
BUSY LED
LoAD b Q %VO L]
OR2
. SLOWCLK c
R . .
AT RSTBUSY DTACK for Load Instruction/Data Register command
QMAX[15:0]
OR2 DIAGADC[15:0]
QMAX0 DIAGADCO
CB8CE QMAX1 BUF DIAGADC1
TIME[7:0]
BUSY Ql7:0] S— EDCE FD QMAX2 BUF DIAGADC2
w CE CEO —_— QMAX3 BUF DIAGADC3
LOWCLK DONEMAX BUF
PR SUSY D Q D Q QMAX4 DIAGADCA
w CcE QMAXS BUF DIAGADCS
AND3 .SLOWCLK c .SLOWCLK c QMAX6 BUF DIAGADCE
AND2 CLR
T _ QMAX7 BUF DIAGADCT7
QMAX8 BUF DIAGADC8
QMAX9 BUF DIAGADCY
WROMAXDK BUF DIAGADC10
apccrk ANV CLKMAX raiag BUF DIAGADCIL
NS .ADCIN BUF DIAGADC12
.Am BUF DIAGADC13
D Q . ADCDATA BUF DIAGADC14
BUSY
e DCCLK BUF DIAGADC15
RSTBUSY BUF
.SLOWCLK c @
AND2B1 CLR Z | ADCENA
RST o
was ~ADCENAL1
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c [
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Serial ADC Command Decoder:
00 || Write Control Byte to MAX1271's
01 || Read Data Back from 1271 Register
02|

04 |
05|
06 ||
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