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A | B C D
Device XC4010E3-PQ160
See M:\WV\D741C\SCAM\SCAM.UCF for special pin and timing constraints.
P2
! _ BLKDIAG ~ wCLK— WCLK 1G5 o> |P123
PERIOD=40NS RBENAL___RDENA OBUF  jG7 oo | P118
SCAMCLK CLKIN C OBUF
P124 | ww {>Bump = CLK
P43 PAD C RAWLCTIN
P37 17D GTRG RAWGTRIG
P2 L e o omar s e onsr | SIS PUSH— ) ovar G o oo | P94
P83 g RST BUF GRST A DATAAVALL OBUF  JGE o _| P92
| SW1 P52 g DISWCLK BUF EYNJ; SWI A oCAL RsT OBUF_ LRST oo P90
SW2 P53 1PAD > RSTCPLD| orap | P86
PMODE BUF sw3 sw2 LASTWORD OBF  LWRD DATAOUTI15 DO15 orap | P45
SW3 P54 IPAD SW3 LASTWORD; orap | P93 OBUF
UNUSEDSS5 BUF swq XLOAD OBUF XD DATAOUT14 DO14 orap | P46
Swa - P55 A ADCCLK B apcck c |0 oA XCHECK OBUF  XCHK o _| P83 LCTREG(8) & SCA BLOCK(4)+REPEAT [ RATAOUTI3 2% DOl P47
+ = OPAD
P159 | wap furG ADCCLK XCHECK| - oo | P88 DATAOUT12 QU DOI2 orap | P62
DATAOUTI 1 OBUF  poll o P63
SCAM RST
b P87 | ww %UF SCAMRST DATAOUTI10 Z:E: DO10 orap | P64
DATAOUT9 D09 o P65
DATAOUTS OBUF DO o1 P66
DATAOUT? OBUF  DO7 o | P67
DATAOUTG6 OB DO6 o | P68
DATAOUTS OB DOs o P69
DATAOUT4 OBUF  DO4
LCTPA! : orap | P73
H SW5 P56 \ 1PAD CTPASS {%m_ WS LCTPASS DATAOUT3 OBUF D03 om0 | P74
DATAOUT2 OBUF  DO2 oo P75
DATAOUT!I OBUF POl oo P76
DATAOUT[15:0] DATAQUTO QU DOO orap | P77
SW6 P57 [ ww MFRD1 D> SW6 MFRDI DATAOUT(15:0] o
MFRDS &ur - AD3.01 CHADR([3:0]
SW7 P5§ [ mw o MFRD3 (0] yv— CHADR3  —— omo | P152
N ADR[6:0 CHADR2 16G orap | P]53
WADR[6:0] CHADRI QU JGH orap | P154
OWADR[6:0] CHADRO QU IGl orap | P155
OBUF
RADRO JGK o | P150
RADRI OBUF jGL oo | P149
RADR2 OBUF JGM o | P148
| | RADR3 OBUF JGN o | P147
RADR4 OBUF JGO oo | P146
RADRS OBUFjGP oo | P145
RADRG BUF JGQ oo | P144
OBUF
WADRO 10PAD P132
WADRI
TEST SWITCHES WADR2 oo > P130
I0PAD P129
r SW1 RESET WADR3 oS P128
SW2 Disable WCLK during digitization (WCLK high) WADR4 oo S P127
SW3 Enable PMODE WADRS oo > P126
WADRG
SW8 Program- (blow out FPGA program) worav > P125
TITLE BY 'ARENT PAGE ROJECT
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<

D

P3 P12 P21 & 21A P28,A,B
NBADR FIFOL BADR(3:0] RDCNTRL CLK READOUT
ENAREG NAREG DOUT[3:0] DIN[3: 0] bC50 DEFLG DEFLG
] OVERWR OVERW, CLK150NS LCLK PUSH
LCTADR[3:0] MFRD3 MISS MATCH,__ MOVERLApR NEXTRD POSH—  ChONE
WADR[6:0] DIN[3:0] w MERD3 | MFRD3 o NEXIRD _ SpOREAD  pponm TRGDONE
|| i STADBO] WADR[6:0] NGDATA FIFO1Q[3:0] SELPATHA ! LOUT[7:0] RDENA
eeeess——>Y GTRG[3:0] NADR[3:0] NGDATA Q[3:0] SELA  LOUT[7:0] LCTBIN[7:0] RDENA RDENA
BADR[3:0] NADR[3:0] _ ENAFR CER LPASS Leroass RADR[3:0] BUSY "
e >NGTRG[3:0] NBC- g ALMOSTFUL = LCT 55 DOUT[3:0] RADR[3:0] BUSYpb———>————=n
w SELPATHA Wby ppager NBC- p—————————n FULL 1 LCT NXTRD NEXTRD wEFLG ppig DIGIDONE DIGIDONE
SELPATHB . LCTYENA GTRIG
w SELPATHB  f,\yypsgL w LCTYENA  bpygsy EMPTY- WOIRIG L GTRG PFIFOL RSTS LASTWORDD
w SELPATHC  [hupycspr PFIFO1 EMPT- BUSY PFIFO1 - RST  LASTWORDp———="———"—"=
: LCTADR[3:0] wPFIFOL  ipop wBUSY L RDBUSY FULLS DATA_LOAD
S[3:0] LCTADRI[3:0. FULL B—————————PDATA LOAD
[3:0) 1301 MFRDI MFRDI FULLI TRGDONE TRGDONE JTAG LAST
O ERA SwRENA FULL pb— = - EFLG JTAG_LAST XCHECK
RSTI RST OWADR[6:0] RST3 RST ENAFR CER EFLG p EFLG > XCHECK!
e CK ok WG] CLK .k  OVERWR OVERWR ENAFW B NOGTRG NOGTRG R DATAOUTLIS:0]
" c | —— FIFO3Q[3:0] s DATAOUT(15:0]>— e—
PREBLOCKEND PREBLOCKENRI3:0% =81 ADI[3:0]
LK DATAAVA 2 ) AD[3:0]>— ——
c CLK MATCH § DATAAVAIL ADR[6:0]
CLK C ADCCLK .
SW2 WCLK RST4 RST TEMPTY TEMPTY LIFO10[3:0 ADCCLK  ADR([6:0]— S——
oCE v - | Q[3:0] . RSTA[3:0]
TEMPTY ’ FIFO1Q[3:0R ST A[3:0]— e—
OR2B1
NAND2BI
Q
STATUS0
P50 o
TENP3 BUF STATUSI
P10 BUF STATUS2 P30
CONTROL ST STATUS3
LCT ) BUF STATUS4 JTAG _
€T LrcT WADR[6:3] WADR(3:0] o CIATUSS LOADPBLK[3:0]
: s LOADPBLK([3:0
LCTYENA LCTYENA LCTY o P30 RADRIT0 [3:0]
L6nur [3:0] ) BUF  STATUS6 JLCT, y
TRGDONE LLCT RADR[3:0] DATAOUT(15:0]
= DONE LLCT — BUF DATAOUTI[15:0
RDENA RDENA. w FULL . STATUST STATUS[15:0] [15:0)
DEFLG DEFLG SELA SELPATHA, — or CrATUSS S : STATUS[15:0]
SELPATHB, DATA_LOAD
OVERWR OVERWR  SELB a LCTYENA BUF STATUS9 DATA_LOAD
e SELC SELPATHC, LOADPBLK[30] p— > starusio | . LASTWORD! JTAG LAST
MOVERLAP <8 statusii | &1 crpass  TUTOLCT JTAG_OVLP
WRENA WRENA LCTPASS OVERLAP
EFLG BUF STATUS12 ST7 RST JRST
LOADPBLKO S — JTAGRST ALCT
TEMPTY BUF STATUS13 ALCT
xNoRz SUF LPASS LPASS
LOADPBLK] PREBLOCKEND _ BUSY STATUS14
PUSH BUF STATUSI15
ENAREG p ENAREG g o
ENAFW S2 - AND3
= NBC- NBC. ENAFIFOW p— ——— = = LOADPBLK?2 . SW4 -
ENAFIFOR ,, ENAFR o
NGDATA NGDATA 30 P60
NOGTRG NOGTRG s 50 gRAWLCTIN | o BURST
- S0 JLCT START || 1 aTaRT
st S1 CLK 2RST7 kst JLCT BURST—XCT o
e v v -
CLK ik PULSEOUT—GUPOUT P> GU_PULSE oo p137
S2 OBUF
2 RSTI IFD CLKISONS | 4 1s0ns
$3 s3 Bur RST2 RAWGTRIG | 0 GTRIG
BuE RST3
CLK
JRST JRST STCPLD BUF RST4 _ K
w ORST L GRST  RSTCPL———— >~ % o RSTS LOTIN
SCAMRST ARST RST RST BuE RST6 _ o ) LCT P LCTOUT e
«CLK Lok NOLCT i RST7 s
NOLCT p—————— = fur R GTRIG P GTRGOUT P32
Uomor o |
THE OHIO STATE UNIVERSITY """ Block Diagram "G ’MRN e 1 o D741C
PHYSICS DEPARTMENT ELECTRONICS LAB SCA CONTROLLER bATE E AGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 8-6-1999_10:38 BLKDIAG 1 ’y 2




UFE4 DATAOUTI[15:0]
FIFO1Q[3:0] p XLOAD £
— FIFO1Q3 DATAOUT3
FIFO1Q2 DATAOUT2
FIFO1Q1 DATAOUTI1
FIFO1Q0 DATAOUTO
BUFE4
FIFO3Q[3:0 wXLOAD &
FIFO3Q3 DATAOUT7
FIFO3Q2 DATAOUT6
FIFO3Q1 DATAOUTS
- XLOAD
FIFO3Q0 DATAOUT4 LASTWORD
LASTWORDD
FULLL BUFE4
FULL3
DATAOUTI0
ore DATAOUTI2
DATAOUTI3
g | DATAOUTIS
S ’
BUFE4
XLOAD E
DATAOUTI14
DATAOUTI1
DATAOUTY
2, DATAOUTS
[
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CBI16CE c
FD
FDC FDC FDC FDC RSTLCT -
g b Q b Q . Q RSTLCT S | b Q DELAYON D QH———>—"———n
> >
OR2
JLCT_START . CLK . CLKI150NS | . AND2 c
| —_— ] .
¢ ¢ CLR ¢ CLR ¢ CLR CLR
_RST I
o FDC
o o RST2
_RST2 ) Q8
OR2 _ CLKISONS Anp2 c
CLR
L 1
FDC FDC FDC FDC FDC
PULSEOUT b Q b Q b Q b Q b Q JLCT BURST
C C C C C
CLR CLR CLR CLR CLR
| T | T |
_ CLKI50NS
RST
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A B C D

JTAG Instruction Decode I BTDI
L fBur
OpCode || Function [OpName] BSCAN
0 || Check FEB Status [CHECK_FSTAT] po [ L o ol mo
' 7 1 SCAM Reset [] P13 ™S ™S ™S prek | DRCK
2 Program Comparator DAC [] DLE —
! SELI
3 Load Data & Send to Mbrd [] T
1 4 || Load Shankar's comparator settings (5-bits) "
4 5 || Auto LCT[] st
s 6 || LCT Pass (SEL2 is LCT)[] .
6 7 Auto LCT & LCT Pass []
8 Load PRE BLOCK _END
9 || Load COMPARATOR mode and time ) > LSHCE
LSHFT R o
AND4
. : . F3 |~ DATA LOAD DATA LOAD
16 || Load Clock Delays (11-bits) = > >0 ]
P31
P37 AUTOLCT INSTRGDC
STAT_MON F ALCT NN ALCT
0 SV B B {>M JALC Ta «BTDL__ rpI
wSEL2  IgEr2
LSHCK |y spck TDOF02, o
L e TDO | TDOF02, LCTPASS LSHCK | gpck F{16:0] st
e | STATUS[15:0] . > JLPASS N\ O\ LPASS P36 - FO
BTDI DI BE e o SELL gy rRAW0[_TDO %.
- oRs LOADDATA .
————=n
DATATOAD F4
. P JAUTO_LPASS DATA LOAD 523 15D s
BuF DATAOUT([15:0] [ F6 ™
SEL2 JLCT F3 3 DATAOUT[15:0]— —— T
) —
B :@D = BTDI L ASTWORDM 4.]:8
e m———BTDI TDOF32 T.
2 SEL2 TDO - »
o —— S OVERLAP__OVERLAP F16
P34 LSHCK I SHCK — =
LOAD_PREBLK P35 5-b@t Programmable delay for CLK25: 9ns+1ns per bit_RsT RST
LOAD DLY 6-bit Programmable delay for CLK150: 9ns+3ns per bit SHD]\JXI:;BZSCN
LOADPBLK([3:0] DC150D0 C150D0 OPAD P11 T HET &.
() |
H FgLOADPREBLK[S.O] ersomivise DCIS0D[5:0] DC150D1 GBUF  C150D1 o P12 Ll TR
BTDI Fl6 0] . DC150D2 OBUF  C150D2 oo |P113 _TMS BTMS | an RTI
TR TpoTROFS2 g ™ | F16  caspLyfa) Rlelllicl DCIS0D3  [KOBUF 1503 o | P114 JTCK  <Bur prek | sl DRS
- SEL2 BTDI , TDOF16g DC1s0D4  [KOBUF  C150D4 BUF IRS
_ LSHCK SEL2 DOy orap | P115 RS [ m
LSHCK ®LSHCK SEL2 DC150D5 OBUF _ C150Ds oo |P116 e CAP
_ RsT RST =———— — LSHCK osur  150ns delay e SHFT
DC25D0 €25D0 "
S RST DC25D1 QBUF C25D1 oo |P9S o =
] OPAD P96 PAU PAU
DC25D2 OBUF  C25D2 o0 | P97 o E2
DC25D3 OBUF  C25D3 oo P98 . wp
DC25D4 OBUF  C25D4 oo | P99 "
osur  25ns delay
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A B
P33
PROGDAC

- . DACCLK DACCLK oraD | P9
- DACDAT DACDAT _ [SQ00F P12
- BTDI BTDI 5 OPAD

DAC_ENI DAC ENB - P11

IL SEL2 - OBUF Oorap

LSHCK || gHek TDO | TDOF22,

P8 [ wpap I CDAC RTN | cpAC RTN
%UF -
P38
COMPARATOR
CMODE CMODEQ o> | P14
OBUF

F16 CMODEI CMODEI oran | P15
—F9 OBUF 0

BTDI BTDI CTIME CTIME! S Pl6
— OBUF )

SEL2 SEL2 CTIMEI CTIMEL1 oraD P17
" OBUF CTIME2

LSHCK LSHCK CTIME2 b OPAD P18

Do TDOF92
e RST  Ipgr
THE OHIO STATE UNIVERSITY - JTAG Signals " Gu ’mm e 2 o D741C
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_ BTCK

IRS

> O TLR
NV

RTI

DRS

IRS

FDCE
D
TLR AND2BI1 i
NAND2 CE
c
CLR
|
TLR
- FDCE
_ RTI NN —
_ UPD J b
OR3 AND2BI CE
L BTMS .
u DRS CLR
1
FDCE
D
CE
c
CLR
e 1
FDCE
- D
BTMS N
= AND3B2 oRr2 CE
» DRS ¢ CLR
1
L O
AND3BI1

CAP
SHFT

_El CE
PAU
E2

NORS

GND

CAP

Q SHFT

El

PAU

E2

DRS
IRS
OR2 FDC
_CE
~ UPD D
BTMS
AND4B2 ¢ CLR
T
FDC
D
AND2B1
¢
CLR
1
FDC
D
AND2
c
CLR
El e
PAU FDC
OR2
_ BTMS b
AND2B1
¢
CLR
1
PAU FDC
o BTMS \ D
AND2
c
CLR
El e
k2 FDC
OR2
_ BTMS D
AND2
A I
CLR
1
FDC 1
_ SHFT N
] e ar
]

UPD

o LSHFT
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FDCE FDC
RR8 R RR7 R ol__c1sopLyy
_LOAD @
C C
CLR CLR
]
FDPE FDP
‘ .
. e RR6 , ™ | cisopLyif
CE
C C
FDPE FDP
‘ .
PRE PRE
R RR5 R ol__Cl150DLY
@ C150DLY[5:0]
C C
FDPE FDP
‘ .
o e RR4 » | C2s5DLY4
CE
C C
FDPE FDP
‘ .
PRE PRE
R RR3 R ol €25DLY3
CE
C C
_RST FDPE FDP
- ]
BTDI PRE RR1Q PRE C150DLY5
F16 D Q D Q FDCE FDC
LOAD . ]
SEL2 ce RR2 C25DLY2
_LSHCK ¢ c P P Q
AND2 CE
C C
CLR CLR
FDCE FDC ‘ ]
5 o RR9 5 o CI50DLY4 FDCE FDC
CE ,
5 RRI 5 o C25DLYI
C C
CLR CLR CE
]:‘I\‘T)E T ¢ ¢
DL FDP CLR CLR LOAD DO
] ! ] .
PRE RR8 PRE C150DLY3 FDPE FbP
b Q b Q 1 1 AND2
e o e RRO » | C25DLYO
C C
CE
C C
_ LOAD LOAD
{%»Q C25DLY[4:0]
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B | C D
Current Block Address WADR[6:0]
P16
PI1 PI9-19D .
MULTIPEX NBASELVS REG3 ol W[6:3]
WADR[6:3]
CURR(0] A NADR3 b3 03 WADR6
NGTRG[3:0] o WADR[6:3]
TRG3:0] B DADR[3:0] NADR[3:0] NADR2 WADRS5
YGTRG[3:0] D12 DO2
YGTRG[3:0] WRADR([3:0] NADR(3:0]
LCTADR[3:0] OUT[3:0] ADR[3:0] NADRI . ol WADR4
LR Other NADRO WADR3
2 PATHASEL R PATHASEL N bio poo 3 LCTADR[3:0]
PATHBSEL .
" WRENA . LCTADR3
PATHCSEL B o1 WRENA NBC- NBC- DDO3
c R kst oon LCTADR2
L S DATA RST :
DATA u > RsT LCTADRI
S . ENAREG . pDOI
Choose NBASELVS for Vijay's Proirity scheme. CLK i - LCTADRO
aCLK
Choose NBASELBB for Ben's Proirity scheme.
P15
GCOUNT3
con WADR2
ol WADRI
NADR3 ADR3 o0 WADRO
NADR2 ADR2 W[2:0]
S[3:0] NADRI ADRI1 Wi20]
: NADRO ADRO
— s
RST
S1 S6 - T
CLK . ENA |—
SO | EE—— O 0
AND3BI1
WADR[6:0]
To LED'S
WADR6 L7 OPAD P22
WADRS 5 - L6 OPAD P23
WADR4 e - L5 OPAD P24
WADR3 INV OBUF L4 oraD PZS
WADRZ INV OBUF L3 oraD P26
V Ol
WADRI e - L2 OPAD P27
WADRO X - L1 OPAD P28
INV OBUF
THE OHIO STATE UNIVERSITY e Next Block Address Generator Y VKS ’”““‘”' PAGE ) ROIECT D741C
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A B | C | D

Busy=zero
ENA RAMIGXID  sspr Y Low Enables TBUFS T T T
ADR3 M2 ] = WRENA VKS] available=1 U; v U; " U; " U; "
" . L P L PL P L P
ADRO DO \_‘ OR2 DATA WE UP BLOCKS. O,3,5,6,A,C L L L L
o D SPO |— .
= b CIK DOWN BLOCKS: 1,2,4,7,8,E
S0 WRADR([3:0] B DWaK
WRADRO A0 DPO &
L WRADRI N BUFT4 NADR[3:0]
: ) —
P WRADR2 o PRIOO ;
_ SELA WRADR3 - RDADRO {>O NADRO
Low on SEL Selects DO i RDADRO {>O BPRAG RDADRI1 1%y NADRI
RDADRI INV RDADR2 NADR2
LRST DPRAI1
I RDADR2 _ RDADR[3:0] RDADR3 NADR3
RST RDADR3 .
RDADR[3:0] | DPRA3
FD CB4V] RAM16X1D 55FF Ploerd etd erd e
ADRO u_ ENA we VKSI liii ! gi ! lﬁi ! gi !
D Qr—* DO Q ———————— =n )
b1 Q1 % D SPO +——
c b2 @ ADR2 WRADR[3:0] .CLK— WCLK OUTI
D3 @l ADR3 WRADRO A0 DPO—— & NADRJ3:0
WRADRI N BUFT4 —
N
WRADR2 - PRIO1 T
”P WRADR3 - RDADRO NADRO
. A3
CE CEO |— B RDADRO DPRAO RDADRI {>O NADRI
CLK | RDADRI {>O oAl RDADR2 NV NADR2
C TC —
RS CLR H RDADR2 NV . RDADR[3:0] RDADR3 NADR3
%,) DPRA3
RDADR[3:0] I
RAMI16X1D
ADRO WRADR[3:0] 55FF
WRADR( [r— ENA WE VKS1
BADRO "
D SPO ——
OR2 CLK
ADRI . B BWCOIK
WRADR[3:0]
WRADRI
BADRI WRADRO o o L OUT2
Z WRADRI K NADR[3:0]
AP WRADR2 WRADR? PRIy BUFT4 ——
BADR2 WRADR3 e NMVE T
P20 - A3 RDADRO NADRO
ADR3 or RDADRO o
WRADR3 0 RDADRI NADRI
BADR3 PRENCDVS RDADRI PRl
oUTo RDADR2 NADR2
) N RDADR2 .
OR2 OUT1 PRIOO 4(>07 DPRA2 ) RDADR3 NV NADR3
Al P ———— . RDADR3 NV RDADR([3:0]
BADR[3:0] OUT2 - o PRIOI RDADR[3:0] DPRA3
*oums - o PRIO2
ouT4 A4 » | PRIO3 P NBC- -
OUT5 N o PRIO4 BUF
OoUT6 ) PRIOS
A6 5 ——————m NADR[3:0
sourr Y n [ Prios 3 JRIOF BUFT4 Rl
OUTS s o PRIO7 |
o s | PRIOS g _ RDADRO NADRO
OUTA " v PRIO9 I
= S5UtE | § " PRIOA ™ RDADRI NADRI
OUTC . . PRIOB I roapr2 NADR2
OUTD PRIOC
s OUTD | . | PRIOC . RDADR3 NADR3
OUTE o . PRIOD RDADR[3:0] !
. PRIOE
., PRIOF
Blocks 9,11,13,15 are always marked busy.
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55FF

RAM16X1D
w ENA 00000 [ VKSI
- DATA 5 wol_
CLK
WRADR[3:0 o CER Mwax
[ ] WRADRO A0 DPO &.
WRADRI1 N
WRADR2 o
WRADR3 .
KDADRO DPRAO
RDADRI s
RDADR2 e ROADRE30]
RDADR[3:0] RDADR3 {>O -
INV
RAM16X1D
a ENA | VKSI
DATA D SPO +—
CLK
WRADR([3:0 R Mwax
S WRADRO " oro OUT4
WRADRI1 N
WRADR2 -
WRADR3 -
RDADRO DPRAO
RDADRI INV -~
RDADR2 NV e ROADRE30]
RDADR([3:0] RDADR3 e
S5FF
RAM16X1D
a ENA [ VKSI
» DATA o wol_
WRADR(3:0] e CLK ek
WRADRO w0 ro oOuUTs
WRADRI1 N
WRADR2 -
WRADR3 A
RDADRO {>O DPRAO
RDADRI NV -~
v >0 DPRA2 RDADR([3:0]
RDADR([3:0] RDADR3 INV -
55FF

BUFT4 NADR[3:0]
N
PRIO3 .
RDADRO NADRO
RDADRI NADRI
RDADR2 NADR2
RDADR3 NADR3
BUFT4 NADR[3:0]
|
PRIO4 T
RDADRO NADRO
RDADRI iy NADRI
RDADR2 inv NADR2
RDADR3 NADR3
BUFT4 NADR[3:0]
N
PRIOS T
RDADRO NADRO
RDADRI {%\O NADRI
RDADR2 NADR2
RDADR3 {%VO NADR3
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RAMI16X1D
s ENA | VKSI
- DATA D SPO ——
. .CLK— WCLK T6
WRADR([3:0] WRADRO An - 04U. NADR[30]
N
A n prIOG  DUFT4
WRADR2 o U6 1
~ RDADRO NADRO
WRADR3 - NADRI
RDADRI
RDADRO DPRAO RDADR2 INV NADR2
RDADRI DPRAL INV NADR3
v RDADR3
RDADR2 Y DPRA2 RDADR[3:0]
v .
RDADR3 NV DPRA3
RDADR[3:0]
55FF
RAM16X1D
w ENA [ VKSI
- DATA D SPO —
e CLK Nk OUT7
WRADR(3:0] WRADRO w0 pro QUL g NADR([3:0]
N
WRADRI N PRIO7 IBUFT4
WRADR2 5 0 T
WRADR3 " RDADRO >0 NADRO
- N RDADRI I NADRI
RDADRO {kvo PPRAO RDADR2 NADR2
RDADRI DPRAI NADR3
RDADR3
RDADR2 DPRA2 RDADR[3:0] {%@
.
RDADR3 DPRA3
RDADR[3:0] {%\O
55FF
RAM16X1D
e ENA | VKSI
- DATA D SPO +——
CLK -
. B BWCIK
WRADR(3:0] WRADRO “ o ﬂ. NADR[3:0]
N
WRADRI N PRIOS TBUFT4
WRADR2 N RN ¢ \5 \CC RN
~ RDADRO NADRO
WRADR3 - NADRI
RDADRI {>O
RDADRO DPRAO RDADR2 INV NADR2
RDADRI DPRAI NADR3
W RDADR3
RDADR2 {k”o DPRA2 RDADR[3:0] {%»O
I
RDADR3 DPRA3
RDADR[3:0] {}\O
55FF
BY 'ARENT PAGE ROJECT
L Select Next Block Address VKS ’y 3 D741C _
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RAM16X1D
ENA WVKSI
- DATA 5 wol
CLK
WRADR[3:0 )Wk
£l WRADRO o - ouT9
WRADRI N BUFT4 NADR[3:0]
WRADR2 . PRIO9 N
WRADR3 s RDADRO NADRO
RDADRO pRAD RDADRI NADRI
RDADRI - RDADR2 NADR2
RDADR2 _ RDADR[3:0] RDADR3 NV NADR3
°C ————
RDADR([3:0] RDADRS3 e DPRA3
INV
55FF
RAM16X1D
ENA WVKSI
DATA D SPO ——
CLK
WRADR[3:0 Wk
£y WRADRO o op0 OUTA
WRADRI N BUFT4 NADR[3:0]
P
WRADR2 . PRIOA .
WRADR3 - RDADRO NADRO
RDADRO pRAD RDADRI NV NADRI
RDADRI v - RDADR2 Ny NADR2
RDADR2 v _ RDADR[3:0] RDADR3 NV NADR3
/ I
RDADR([3:0] RDADR3 Rl DPRA3
55FF
RAM16X1D
ENA WVKS1
» DATA D SPO ——
CLK
WRADR][3:0 B DWCIK
£ WRADRO 0 op0 OUTB
WRADRI N " BUFT4 NADR[3:0]
° N
WRADR2 - PRIOB T
WRADR3 - RDADRO NADRO
RDADRO — RDADRI % NADRI
RDADRI NV opRAL RDADR2 INV NADR2
RDADR2 NV _— RDADR[3:0] RDADR3 {>O NADR3
RDADR3 I INV
RDADR[3:0 DPRA3
[3:0] >0
55FF
THE OHIO STATE UNIVERSITY e Select Next Block Address Y ARENT PAGE ROIECT 41
VKS 3 D741C
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RAM16X1D
ENA WVKsI
» DATA D SPO —
CLK
WRADR[3:0] Wk
WRADRO 0 oro OUTC ARG
WRADRI N PRIOC BUFT4 :
WRADR2 - T
WRADR3 - RDADRO {>O NADRO
RDADRO {>O oPRAD RDADRI INV NADRI
RDADRI NV _ RDADR2 NADR2
RDADR2 I RDADR[3:0] RDADR3 Ny NADR3
Z I —— 7
RDADR[3:0] RDADR3 % DPRA3 "“
INV
55FF
RAM16X1D
ENA WVKSI
» DATA D SPO —
CLK
WRADR(3:0] B DWCIK
WRADRO 0 oro OUTD ARG
WRADRI N PRIOD BUFT4 :
WRADR2 - T
WRADR3 - RDADRO NADRO
RDADRO opRAD RDADRI NADRI
RDADRI ooRAL RDADR2 NV NADR2
RDADR2 NV . RDADR[3:0] RDADR3 Ny NADR3
Z I —— 7
RDADR[3:0] RDADR3 e DPRA3 M
INV
55FF
RAM16X1D
ENA WVKSI
= DATA D SPO ——
CLK
WRADR([3:0] B PWCK
WRADRO 0 op0 OUTE ARG
WRADRI N PRIOE BUFT4 :
WRADR2 - T r—
WRADR3 - RDADRO NADRO
RDADRO RDADRI NADRI
DPRAO
RDADRI _ RDADR2 NADR2
RDADR2 I RDADR[3:0] RDADR3 NADR3
I
RDADR[3:0] RDADR3 DPRA3
55FF
THE OHIO STATE UNIVERSITY e Select Next Block Address Y VK§ ARENT PAGE 3 ROIECT D741C
PHYSICS DEPARTMENT ELECTRONICS LAB SCA Controller DATE e AGE
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NOLCT[3:0] NGTRG[3:0] CURR[3:0] OUT3:0]
YGTRG[3:0]
M2 1
NOLCT3 Do = M2 1
YGTRG3 bi e S Do M2_1
NGTRG3 ot TS T . oum
SO © D1
SO
M2 1
NOLCT2 - M2 1
YGTRG2 e o[ M2 1
o NGTRG2 b ° TS »_[T— ,  oum
) S0 ] © DI
S0
M2 1
NOLCTI 0 = M2 1
YGTRGI E, e o[ Do M2_1
NGTRGI b1 CORRl T o oun
) S0 ) © DI
SO
M2 1
NOLCTO Do \*‘ M2_1 M2 1
o DO
YGTRGO -
SELC o /’) NGTRGO DI e CURRO » T ,  ouro
- 0 _ SELB % /l) oA bl /’)
S0
NOTE: LOW ON SEL WILL PASS THROUGH DO
THE OHIO STATE U,NIVERSITY TITLE Multiplexer BY VKS ’}‘ARL\H PAGE 3 ROJECT D741C
PHYSICS DEPARTMENT ELECTRONICS LAB SCA Controller DATE e AGE
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BUFT4 BUFT4 LRST
T T m
DIO C‘)N\<}
_ DIl
_ DI2 ] | <
_ DI3 }‘;
'g
W[3:0]
W[3:0] and DOJ[3:0] and DDO[3:0] go out of block
800ns LCT latency  400ns LCT latency Must be reset to ZERO!
OFDX4 FD4VJ3 FD4VIJ1 FD4CE
DO Q0 wo c D00 DO Q0 FBO DO Q0 FCO DO Q0 DDO0
o1 o Wi BUr c__ pol o1 o FBI o1 o FCl o1 o DDOL
o o w2 IBUF C D02 o o FB2 o . FC2 . o DDO2
D3 Q3 W3 Lo C DO3 D3 Q3 FB3 D3 Q3 FC3 D3 Q3 %
o« CE Cle =z CE_ Cl, CE_Cl. CE_Cl.
c C C C
CLR CLR CLR
S 7 |
FD
RST . . LRST
L CLK .
THE OHIO STATE UNIVERSITY TITLE LCT Latency Register BY VKS’}‘ARL\H PAGE 3 ROJECT D74 1 C
PHYSICS DEPARTMENT ELECTRONICS LAB SCA Controller SATE - e AGE
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A0

Al
A0

A2

PO

P1

NAND2BI

P2

A0

A3
A2
Al
A0

NAND3B2

NAND4B3

NANDsB4

AND3B3

AND4B4

AND4B3

ANDSBS

AND5B4

AND4B4

AND4B4

S P

A7 AND4B4

AND4B4

AD AND4B4
NAND2 AC

AND4B3

:\ PA _
ANDS5BS
A4

NAND3 A3

PC AD
po————= AC

NAND4 AA

ANDSBS

A9  ANDsB4

DOPB_

NAND3

ANDSBS

NAND3

)i PE

NAND3

NAND3

A4
AND4B4 A3
A3 A2
A2 Al
AND4B4 Al AO
A0 ANDSBS
AND4B4
THE OHIO STATE UNIVERSITY e Priority Encoder BYVKS ’”“‘“”' PAGE 19 ROIECT D741C
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STATUS[15:0]
. STATUSI5
STATUS14
STATUSI3
STATUSI2
STATUSI1
STATUSI10

> 2" .
STATUS9

STATI14

| S1AIUST o
STATUSO a

AND2

Check Status LOGIC (FO0)

STATIS,

STATI14

STATUSS

b Q STATI3,

LSHCK . AND2

° STATI12

STATI],

Q STATI0,

STATY

STATS8

Q STAT7

STAT6

Q STATS

° STAT4

Q STAT3

Q STAT2

Q STATI

READ

- TDO

AND2

THE OHIO STATE UNIVERSITY
PHYSICS DEPARTMENT ELECTRONICS LAB
174 WEST 18TH AVE, COLUMBUS OH 43210

e SCAM JTAG Status Register
SCA Controller
CMS CSC Electronics

30 D741C

’VARLV T PAGE ROJECT

IDATE

6-3-1999_16:25
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C |

DIN[3:0] 16X4_0.MEM 16X1_0.MEM
. RAM16X4D RAM16X1D
CB4CE e CEWR | 0000 CE_WR 0000
N DINO o . w NGDATA |, PO |—
Q DINI DI SPO1 —— CLK WOLK
o DIN2 D2 spo2 |— AWO o oo OVERWR
® DIN3 D3 SPO3 +—— -7AW1 Al
(LK .
»CE WR cE cEo |— WOLK DOUT[3:0] AW 1,
_ CLK c el AWO A0 DPOO DOUTO [— AW3 "
CLR AW] Al DPOI1 DOUTI .7ARO DPRAO
‘ AW2 A2 DPO2 DOUT2 AR1 DPRAI
CB4CE AW3 A3 DPO3 DOUT3 AR2 DPRA2
@ ARO DPRAO AR3 DPRA3
Q1 AR] DPRAI1
Q2 AR2 DPRA2
o AR3 orias EFLAG data stored here.
CE RD ;
| CE CEO ——
C TC —— . .
aun SCA blocks with LCT are stored here for Global latency period.
Q[3:0]
CB4VJ]
) Q0 FDP
- DI Q1 Ql 1
)} PRE
&1 D2 @ Q2 5 EMPTY -
3
D3 Q3 Q ~ AND2B1
C
up - CE RD
E WR L u CEWR EMPT-
} > CE ceo | AND3B2 FDC NV
wCLK ¢ TC — *'T\
‘ AND2
RST ’—\ OR3 .
‘ ¢ CLR
]
AND3BI
0
AND4B1
CE_WR ‘ FDC
N FULL
LAST ) o
AND2 o ‘:E RD AND2B1
CLK ¢ CLR
]
PUSH
CE WR FULL 1 .
ULL .
AND2BI1
CER
_POP
. CE RD .
EMPTY - )
AND3B1 MFRDI OR2
THE OHIO STATE UNIVERSITY """ Local Trigger Storage " VKS ’MRN e 2 o D741C
PHYSICS DEPARTMENT ELECTRONICS LAB SCA Master BATE TE AGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 3-3-1999_17:03 FIFO1 1 ’y 12




CDAC RTN

- 1) R0
AND2
BTDI
T 1) PACDAT.
AND2
LSHCK
SEL2 I—’—\ DACCLK
F2 L/
AND2
AND2
{>O DAC_ENB
INV
HDACH
THE OHIO STATE UNIVERSITY e DAC Programming Logic BYGU ’”“‘“”' PR30 ROIECT D741C
PHYSICS DEPARTMENT ELECTRONICS LAB SCA Controller bATE T AGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC ELECTRONICS 6-4-1999 14:34 PROGDAC 1 ’y 33




FDC_1 FDCE
BUSY RST FDP 8 R R LDONE o o DDO
READ — E?ESSO .
START _~ >: PRE RDENA RDENA _ BUSY_I Che .
TC ’ ¢ {%\O DDONE . ar C
RST
EFLG - CLK . FDC 1 FDC RST
NAND3BS D ol BUSY ) 0 2 DEFLG . BUFE4 DATAOUTI[7:4]
LDOREAD CEs M
AND2BI ) . DATAOUT7?
CLK . » CLK c _ AND2BI DATAOUT6
IR LR BUSY 1 BUSY_I — DATAOUT6 |
FDC _ RST ] _ RST i {k@ RADR (0] DATAOUTS
FDC o FDC 1 : DATAOUT4
g b 0 . - Jﬁ ADR[6:0]
AND3B4 b Q b START RADRO ADR3 [E—
- ;
YES, < RADRI Bur ADR4
AnD2 O e RST CR CIK BUSY RADR2 gur ADRS
or2 RST EDONE BUF FDC 1
OR2
FDC FDC FDC FDC LCTBNO w b o JDONE_|
RDENA PSH-3 PSH-2 PSH-1 PSH ANDARS Anp2
=, -. - OR2
o RDENA | Q b Q D o ) Q i > PUSH LK
CLR
CLK . CLK | . CLK |, CLK . oR2 C } RST
CLR CLR CLR CLR . DEFLG
Z— WDEFLG FDCE |
G2 AND3BI ADR2
_ RST - D Q
Gl G[2:0] CE
FDC FDC FDC FDC JTAG LAST _ GO Obe
CLR
LAST R o R o 5 o R o DIGIDONE LASTWORD _ AND4B4 P29 ‘
. GCOUNT2E
FDCE 1
CLK c CLK | CLK | . CLK | o3 coz 92 —
CLR CLR CLR CLR Co1 b Q ADRI
€00 cE
_ RST L Obc
FDC FDC FDC RADRO START _IgTART T
I T
DEFLG RADRI UPSIE__{jp
w DEFLG |, o b o b o 7 %0 RST FDCE _1
RADR2 XOR2 oK RST - ADRO
CLK . CLK | CLK | RADR3 ) LK cik b 0
CLR CLR CLR YOR ‘E CE
XOR2 BUSY 1 .
RST nIC \ GE nCLE O o _ADR[Z:O]
" .% TC 1 RST \
OECRC DEFLG -
J P72 — - v\
FDC UF FDC ozl AND3BI uSTART LE
PSH PSH_1 FDCI e C | | TCI g BN CB4CE AD[3:0
=D Q XCHK XCHECK ° ? OR3 _[']
PSH D o= FDCE o ADO
CLK
CLK § AND2BI )¢ LCTBO ADI
¢ CLR .&O g CLR CLR = D Q . LAST o AD2
RST RST TC B TC 1 Q2
RST CLK ¢ AND2 Q3 AD3
XCHECK causeschecksum to be sent. cr G RDENA | o ol
It goes true on OE5-==0EN4- in MUX L » CLK . o TC,
. RDENA CLR
Changed delay time of PUSH and LASTWORD to MBRD RST
Changed from 16 samples to 8 samples, needs checked 12/11/98 2
TITLE BY 'ARENT PAGE ROJECT
THE OHIO STATE UNIVERSITY SCA Readout VKS ’” 2 D741C
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A | B | C D

LctO is the first time-ordered LCT bin in the block. Lct7 is the last bin in a block. BUFE4
Serialized bits are written to memory lowest bit first! o BUFE4 DATAOUTE0) W EEN £ DATAQUT[15:0]
[RAIZeNCTRNIE e DATAOUTIS:0] DATAOUTI2
FIFO1Q3 DATAOUT3 g | DATAOUTIS
FIFO1Q2 DATAOUT2 > DATAOUTY
FIFO1Q1 DATAOUTI1 géé;i DATAOUTI3
FIFO1Q0 DATAOUTO wEEN & 7
DATAOUTS
2, | DATAOUT10
LCTBIN[7:0] LCT[7:0] ____ DATAOUTII |
LCTO 0o M8_IE DATAOUT14
LCTI o DATAOUT[7:4]
LCT2 D2 LCTREG DATAOUTI[3:0]
LCT3 D3 M2 1 FD _ DATA _LOAD T
o LCTREG DO
LCT4 D4 DL DATAOUTI13}
LTS . SCABLOCK pi D Q D
SO
LCT6 b6 {LK c
FDCE P FD :
EFLG R o |_DEFLG _OVERLAP o ) 0 E DATAOUTI14§
cE FD FD NV BUFT
SN b 0 b 0 w PUSH L.
I
M4 1E CLK ¢ FLK e FD |
ADR[6:3] FD4ACE RSTA[3:0] wRSTAQ o [ DEFLG | o d DATAOUTIs]
RSTAI b1 BUFT
WRSTAL b1 |
ADRG6 0 w RSTA2 1o CB4CE st
I sows o o *stas o | SCABLOCK wl— ¢
3
| Y o o SEE— o |—
! ADR3 D3 Q3 Q —
g | . o | EDONE OVERLAP
- _YES . DEFLG |, oo | CB4VJ
. CLK AND3B2
RST e = {>O c § TC —— . —— Do Qo0 ° ) READ _
. 2 SRS8CLE R RST o TR S a \ ONE
S0 SLI W ——— D2 Q2 or2
:sziﬁ CES, LCTBIN[7:0] ool o R ol AND3B)
S g LCTBN[7:0] {: M _OVERLAP
AND3BI Q[7:0] | up AND2 >
s1 START L Tm L OR2
.52 N CE, SRSCE_IR SRSCE_IR [ EnD /4 ¢ o
o TC ——
LCTBNO : :
su LCTB{7:0] Multiple overlap monitor
I
CE
FLK
CLR
AND2B1
e BUSY 1 .
READ DEFLG TART )
OR2BI —0 ¢ ONE
AND3BI OR2 EFLG
AND2BI1
OR2
TITLE BY 'ARENT PAGE ROJECT
THE OHIO STATE UNIVERSITY SCA Readout VKS&G ’y 2 D741C
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174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 8-6-1999_8:07 READOUT 2 ’y




B | C D

Will count 0 1 32 6 7 5 4 when up is high
Will count4 57 623 10 when up is low
COl1 AND3B4
COo2 AND3B4 FDCE
. B
CE
OR4 c CLR
COo1 ANDSB4
co2
START CO[2:0]
RST N
AND5B2
UP
€00
START Oﬁ
co2 -
RST -
CO0 ANDSB3
Cco2 FDCE .
. UP a ST R 0 Col W‘
RST o 4‘L/ CE OR2
ILO OR3 c
CO1 ANDSB3 CLR
C00 —
RST
START
AND4B3
C00
co2
RST :}
START -
COo2 AND4B2
col FDCE
UP R 0 C0O2
RST ENACNT e THE OHIO STATE UNIVERSITY
0L aoum ord = CLK c PHYSICS DEPARTMENT ELECTRONICS LAB
(0] S RST . 174 WEST 18TH AVE, COLUMBUS OH 43210
RST [ ] [TITLE
START :} GREY COUNTER
00 - SCA Controller
START ANDSB3 CMS CSC Electronics
- Up PARENT PAGE rROJE(‘T
RST BY DATE 28 ILE D741C AGE
AND3B2 VKS 9-9-]99‘8 15:59 r’ GCOUNTZ2E. 1 r29
3 D




RST FDPE FDP
» ‘ —
- BTDI » | RR3 b T, LOADPREBLK3
LOAD .
SEL2 LSHOK cE
AND2 = < C
FDPE FDP
‘ J
PRE PRE o
b Q RR2 b Q LOADPREBLK2
CE
C C
FDCE FDC
5 ol_RRI R o LOADPREBLK
CE
C C
CLR CLR
) R
FDPE FDP
] I
b ™ |_RRO b LOADPREBLK0
LOADPREBLK[3:0]
CE I
C C
LOAD DO
_ LOAD LOAD
{%\/Q AND2
THE OHIO STATE UNIVERSITY - Load Programmable Delay Bits ‘GU ’”““‘”' FAGE 30 ROt D741C
PHYSICS DEPARTMENT ELECTRONICS LAB SCA Controller DATE e AGE
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FDCE FD
. RRI6 |, ol RRIS > ol DDIS FDCE FD
SEL2 LOAD cE RRS RR7 DD7
JLSHCK . . b ? ° N
AND2 CLR 2 LOAD cE
_RST I c S
CLR
FDCE FD :
) ol RRI4 ) oL DDI4 FDCE FD
cE 5 oL RR6 5 ol DD6
C ——C
CLR CE
‘ C »———C
CLR
FDCE FD |
R ol RRI3 > ol DDI3 FDCE FD
ce > ol RRS R ol DDS
C ——— C
CLR CE
C »———DC
CLR
FDCE FD
FDCE FD RRI2 DDI2 ‘
BTDI R o RRI16 R ol_DDI6 D Q D Q FDCE FD
LOAD o cE ) oL__RR4 ) ol DD4
LSHCK ¢ LOAD ¢ R ¢ cE
CLR
GRST ‘ S e
FDCE FD |
R o|__RRII ) o DDl FDCE FD
ce > ol RR3 R ol DD3
C ——C
CLR CE
] C ———DC
CLR
FDCE FD :
) ol RRIQ ) o DDI10 FDCE FD
cE ) ol RR2 ) ol DD2
C ——C
CLR CE
‘ C ——C
CLR
FDCE FD |
RR DD
D Q 9 D Q & FDCE FD
cE ) o[ _RRI R ol DDI
c ¢ LOAD
CLR CE TDO
] c r—Dc
FDCE FD CLR AND2
- s ‘ _DATA LOAD 1
D Q D Q FDCE FD _DDI14 y\L OVERLAP -
CE b o RRO b o DDO L ur
C ——C L !
CLR cE _DDI6 N LASTWORD  _
‘ C »——)C %l T
CLR
| BUFT16
_ LOAD LOAD T
%»Q DD[15:0] [ DATAOUTI[15:0]
THE OHIO STATE UNIVERSITY T Load Fake Data Register for Connector tests "IRG&AU FAGE 30 romet D741C
PHYSICS DEPARTMENT ELECTRONICS LAB SCA Controller BATE TE AGE
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8 Bit Instruction Register

decode first 16 OpCodes (4 bits)

FDCE FD71 D[7:0] F[16:0]
BTDI b o RAW? b D7
SELI o D3
LSHCK ¢ . DO
CLR
DI F8
‘ D4 D2
DO
FDCE FD 1 . D4
1 b Q RAW6 b Dé6 D2 DO AND5BS D3 AND3B4
GND CE D3 Dl DO
< s D2 Fl DI A > F9
D3 D2
4 — D4 D4 4
FDCE FD 1 DI ANDsB4 D3 ANDsB3
b Q RAWS b D5 DO DI
cE D2 F2 DO~ F10
c D3 D2 e
CLR
D4 D4
T DO ANDSB4 AND5B3
FDCE FD 1 D3
DI DO
o o RAW4 5 D4
L@DL DI Fil
CE LO D2
. ——""
ST | D4 D4
r% D2 ANDSB3 D3 AND5B2
FDCE FD 1 DI D2
5 o RAW3 5 D3 DO F4 DO F12
CE D3 D1 o
¢ D4 D4
| CLR D2 AND5B4 D} ANDSB3
FDEE FD 1 DO D2
R o RAW2 5 D2 DI > F5 DO Fi3
cE | D3 4 DI
c | D4 4 D4
R ANDSB3 AND5B2
e D2 D3
FDCE FD 1 D1 D2
DO F6 DI Fl4
o o RAWI R DI 4037
| D3 o | DO o
CE
| D4 | D4
c
CLR D2 ANDSB3 D3 AND5B2
] —
DI DO
FDCE FD_I DO > F7 DI F15
) 0 RAWO 5 DO D3 - D2
- D4~ D4~
C AND5B2 ANDSB1
CLR
L 7
THE OHIO STATE UNIVERSITY - JTAG Instruction Decode " G.G ’”““‘”' P30 ROt D741C
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WADR[3:0]
I
WADR3
e WADRO
—waon SRR ) D
—————————=n
WADRO xore
WADRI
:Ej > This will test if there is a write during read in the same block.
XOR2
WADR2 WHOOPS
RADR([3:0] N\ TROUBLE TRB
—— RADR2 @ RDENA. %Ul oPAD ‘ P34
XOR2 AND2B1
NOR4
RADR3
[ RapR - WADRS
oo " S Rwm )
—— =% XOR2
RADRO
THE OHIO STATE UNIVERSITY e Temporary For Trouble shooting Only, again! ™ JRG ’”““‘”' TR, ROCT D741C
PHYSICS DEPARTMENT ELECTRONICS LAB SCA Controller SATE FILE AGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 6-4-1999_15:03 TEMP2 . ! ’y 50




A | B | C | D

In TRIGREG: synchronize LCT and GTRG signals. Also pipline LCT for 3900ns GTRG latency and generate MATCH signal (dataavail).
Then determine MATCHed LCT times relative to BLOCKEND and store in LCT Register DLCT[7:0].
Finally, write DLCT and SCA-BLOCKADR in FIFO3 and pop FIFO1. Free the block in NBADR if NOGTRG.
LCTOUTO
LCTOUTI
LCTOUT2 FDCE FDCE FDCE FDCE L3
LCTOUTS L1 L2 L3 L4 N\ O\ DLLCT
LCTOUT4 ) - o Q D 0 b o b Q
CToUTS BLOCKEND | BLQCKEND | BLQCKEND | . BOCKEND | . L /)
LCTOUT6 = ¢ CLR = ¢ CLR = ¢ CLR = ¢ CLR o
LCTOUT? ST gST RST RST
ORS8
LCTOUT[7:0]
FDCE
; F———p Q SUGIRG i PFIFO1
AND2BI .zll‘i];(AiCL {/
G P23 & 23A
RST FIFO3
FDC FDC OVERWR
FDCE w OVERWR 1§ GVERWR LOUT|[7:0]
PREBIOCKEND | 0 BLOCKEND ) 0 BLOCKENDI TESGTRG DIN0] ROUTIT:0] b e
b Q DIN[3:0] DOUT[3:0]
QK b L0 SR wSELA 1 e, 1CT7:0]7 0]
ST ar - CLR L CLK MFRD3 MFRD3 NXTRD p NXTRD
B—‘ B—‘ CLR
RST w RDBUSY __} pysy EFLG EFLG
= CER L CER
o CEW cpw  EMPTY TEMPTY
DLGTRG S P PUSH FULL FULL
TRGDONE "
N R4 . » TRGDONE |, pop _ Q0]
RST RST Q[3:0]
BUF CLK CLK
P22,A,B,C
TRIGREG
FDCE FDCE FDCE
W i o —F! > o 2 of T3 > o F o
LCTOUT([7:0 BLOCKEND | BLOCKEND | _ BLOCKEND |
nGTRG LGN LLOUTIT0)— e cLK ok | ok | ok
LCTPASS LCTPASS GOUT4.LGTRG e CLR ¢ CLR ¢ CLR ¢ CLR
RST RST RST RST
MATCH MATCH - ‘ - ‘ - ‘ - ‘
MISS MATC
CLK LK MISS MATCHy—MISS MATCH,
WRST P LRsT
BUF
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MATCH

FD

FD

FD

FD

PREBLOCKEND | |
CLK ¢

CLK ¢

CLK ¢ CLK ¢

CLK

RST

FD4CE

BLOCKEND

CLK

[ N

FD4CE

PREBLOCKEND b
CLK ¢

RST

Delayed LCT Register.

DLCT[7:0]

DLCTO

DO Q0

DLCT1

DI Q1

DI Q1

DLCT2

D2 Q

D2 Q

D3 @

D3 @

DLCT3

CLR

_RST

CE SELA CE

CLK

CLR

T SRST T

FD4CE

CLR

|

BLOCKEND
CLK

— >cC

FD4CE

DO Q0

DLCT4

DO Q0

DI Q1

DI Q1

DLCTS

DLCT6

D2 Q2

D2 Q2

DLCT7

D3 Q3

D3 Q3

_RST

o SELA @

CLK

RST
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LCT is synchronized in DAQMB

LIN

LOUTO
LOUTI
LOUT2
LOUT3
LOUT4
LOUTS
LOUT6

LCT REG.

LLOUT[7:0]

LOUT7?

HALFWAY

HALF1
HALF2
HALF3

DATAIN

v

DATAINI
DATAIN2
DATAIN3
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A | B C D

Global Trigger Synchronized at DAQMB, Matching with pipelined LCT.

MATCHI
MATCH2 PREMATCH

MATCH
MATCH3

OR3 AND2B1

OVERLAP MISS MATC
MATCH DISABLE ‘
MATO

AND2

AND2BI

LLOUT1 C

MATCHI1
= GIN C
AND2
LLOUTO | C
- ) MATCH2
AND2
LLOUT 1 C
= > MATCH3

AND2

CB4V]J
o DO Q
Z . Ql OVERLAP
D2 Q2
— D3 Q3 —

up

SR8CE R SR8CE R :
CE CEO ——
_MATCH w w MATO >7CLK

MAT[7:0] XOR2 = ¢ CLR e
Q[7:0]
g RST S p—
5 }7 CE CE
CLK .
CLR CLR
RST
THE OHIO STATE UNIVERSITY e Trigger & LCT Register ™ IRG ’”A““' PAGE 1 ROVEC D741C
PHYSICS DEPARTMENT ELECTRONICS LAB SCA Controller 5ATE o -
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electonics 7-6-1999_10:54 TRIGREG = 2 ’y 22A




A

First part of LCT Pipline, 1050ns.

_ CLK
FDC FDC FDC FDC
_ DATAIN b 0 o b o
C C
CLR CLR CLR CLR
] o P [ B
DATAIN1
FDC FDC L FDC FDC
D Q Q D Qr—
CLR CLR CLR CLR
] o 7 - 7 T
DATAIN2
FDC FDC FDC
D Q Q D Qr—
C C
CLR CLR CLR
] o 7 - 7
DATAIN3
FDC FDC FDC
D Q Q D Qr—
CLR CLR CLR
] o 7 P G
FDC FDC FDC
D Q Q D Q
C C
CLR CLR CLR
] . 1
FDC FDC O
D Q Q
.
CLR CLR
o 7

RST D I
BUF

RST >
BUF

HALFWAY
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A | B C D

Second part of LCT Pipline, 1950ns.
_ CLK
FDC FDC FDC FDC FDC FDC FDC
o HALFWAY R o b o b o b Py — b ob—— D Q D Qo—
C C C C C C C
CLR CLR CLR CLR CLR CLR CLR
I ) — ) S — ) — F O — ) — R
HALFI LLOUT3
FDC FDC FDC FDC FDC L FDC FDC
D Q D Q— D Q D Ql——r D Ql—— D Q— D Ql——
C C C C C C C
CLR CLR CLR CLR CLR CLR CLR
] ) — ) G — ) R — J O — T Louth | S —
HALF2 LLOUT2
FDC FDC FDC FDC FDC L FDC FDC
D Q D Qr—— D Q D Qt— D Ql—— D [o ) — D Ql—
C C C C C C C
CLR CLR CLR CLR CLR CLR CLR
] ) S — ) G — ) — J O — ) — | S —
HALF3 LLOUT6 LLOUT!
FDC FDC FDC FDC FDC L FDC FDC
D Q D Q— D Q D Ql——r D Ql—— D Q— D Ql——
C C C C C C C
CLR CLR CLR CLR CLR CLR CLR
I [ — | — ) — F O — ) — LLOUTS | S —
LLOUTO
FDC FDC FDC FDC FDC L FDC FDC
D Q ) Q— D Q b Py > S 5 o [ LLOUTH
D Q
C C C C C C
CLR CLR CLR CLR CLR CLR c )
I S — — ) R — S — L — R
) —
RST
FDC FDC FDC FDC FDC - |>Bu
D Q D Q D Q D Q D Q
. c . c . LLOUT 1
CLR CLR CLR CLR CLR
RST > I ) !
BUF
a RST >~ RST D
\/RL'F BUF
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Fifo3 stores LCT timing & SCA block number for blocks Wllglp} 1\5r116a5511)11ng:{‘ triggers.

16X4 0.MEM
'E_ WR 0. 16X8_0.MEM
CB4CE DIN[3:0] eEWR 0000 1
DINO RAMI16X8D
Q0 DO SPOO +——
DINI [<BUF 0000
Ql D1 SPO1 +——
DIN2 2 D2 SPO2 +——
< DIN3 BUF o LK SPO[7:0]
@ - D3 SPO3 |— LK Bvex LOUT[7:0]
_CE WR e cro £EK bk DOUT[3:0] ix? o DPO[7:0] :
CIK . . AW0 o p00 DOUTO [P A2 S
st R AW1 N oo DOUT!I —AW2 |,
] AW2 . . DOUT2 AW |
CB4CE AW3 a DPO3 DOUT3 .L DPRAO
Qo ARO DPRAO .7AR1 DPRAI
Q1 ARI DPRAI .7AR2 DPRA2
Q2 AR2 DPRA2 .7AR3 DPRA3
Q3 AR3 DPRA3
CE RD , ,
CE CEO
C TC
o EMPT- NXTRD
| BUSY
Q[3:0]
CB4VJ AND2BI1
Q0
DO Qo 1 FDP
DI Q1 Q ]
2 2
e D2 @ Q b ™ EMPTY .
3
D3 Q3 Q
AND2B1
c
GE WR p _ CE RD N
L » CE WR e EMPT-
} >CLK CE CEO AND3B2 FDC INV
XOR2 ¢ . e
CLR \ N b LAST -
: Q
AND2
LRST OR3 c
‘ CLR
]
ST AND3BI
0
FD CB4V] AND4BI
D [y m— DO Q0 4IADR0 CE WR =
DI Q1 % LAST ) \ b Q FULL
¢ D @ ADR2 e OR2
AND2B1
o @) ADRS SERD
ELK CLR
up ]
L
_CEW FULL 1 -
CE CEO +—— B
CLK . ol _PUSH N\ CE WR -
CLR ULL
RST
" {%\Q ‘ = CER AND3BI
. POP \
EMPTY - ) CERD .
3]
AND3BI1 MFRD3 OR2
THE OHIO STATE UNIVERS]TY TITLE Fif03 BY ’}‘ARL\H PAGE ROJECT D74 1 C
PHYSICS DEPARTMENT ELECTRONICS LAB SCA Master DMV KS 21 E AGE
174 WEST 18TH AVE, COLUMBUS OH 43210 CMS CSC Electronics 3-3-1999_17:04 FIFO3 1 ’y 23




RST 16X1_0.MEM
M2 1 Vo wk RAMI6X1D 0000
”VERWR DO \‘ ]
g b1 o R2 WE
L ADRO
LRST S0 D SPO ——
AWO CLK WOLK
ADRI OR2 A0 DPO EELG
SAWI ) Al
OR2 A2
ADR2 A3
AW?2 AR oo
ADR3 OR2 ./\]217 DPRA1
: w3 ) > AR2 e
AR
OR2
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Will count 0 1 32 6 7 5 4 when up is high
Will count4 5762 3 10 when up is low
AND5B4 W[2:0] UP
.02 | FD
00 _ C00 N R 0 SPCSI
up AND5B4 Col
§ ()
» COl q \ LRST
— c
co2 00 OFD ] )
| EE—— COO CO0 AND5B2
LRST co2 W0 N
(O 7 . COl1 FD
ANDSB3 . Col I bur C
UP SPCS2
LRST - D
UP co2
col O LRST c
C02 AND5B4
LRST
UP e cO1_ FD
AND4B3 .COZ— o LRST b ° RESET
UP -
- RST CO[2:0]
= c
00
uUpP FD
LRST 5 _ RST R o LRST
co2
T c
UP W1 @ D COl1
(O TBUF C NADR3 FDCE
LRST UP
O OR3 NADR2 D Q 4‘ >O——n
col Anpipz XoR2 _ENA o v
_CO0 NADRI XoR2
LRST NADRO ¢
AND3B2 XOR2
SPCS2
_ RST
col
_CO0
co2
UP OFD Coo CLK
o0 w2 D C0O2
col TBUE C
p CLK
ORS
I[JP— AND2B1
CO1 AND5BS CO0
— N CcO2 o | E—|
00 L col
() CO1 O
LRST 0 AND4BI
co2 o
AND4B2 LRST
00
AND4B3
LRST -
AND3BI1
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LRST
FDPE FDP
1
PRE PRE
- BTDI R oG5 5 o|__CTIME2
LOAD ,
SEL2 CE
LSHCK c c
AND2 =
FDCE FDC
5 o C4 5 ol CTIMEI
CE
c
CLR CLR
] .
FDPE FDP
‘ .
b c3 » ™ ol CTIMEO
CE
C C
FDPE ] FDP
\
b B c2 » ™ | CMODEI
CE
C C
FDPE FDP
\ R
b ct » ™ o CMODEO
CE
C C
_ LOAD LOAD
TDO
LOAD
AND2
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A | B C D

Bus S[2:0] is the primary state machine of the device.

PREBLOCKEND is the reference used to determine which blocks belong to the LCT. w0
It is also used in READCONTROL to determine which blocks are saved for digitization. NN et
) FDCE FDCE
o 5 o R o QLCT )
Z STATE3 | . STATE3 | .
CLK ¢ CLK ¢

vee CLR CLR
FDCE FDCE FDC FDC_1 85T ] R8T ]
R o Fl o o F2 o o F3 N 0 F4 LCTYEN,

F2 . .
2o o — e 50 1 Mdt®°Current Adr BUSY
LCT . c e —0be . s1 SEL
C CLR CLR CLR CI"R " A-
] ] S2
BST AND3B2
OR2 .527 6
AND2BL | ENAFIFOW Mark NoLCT adr FREE
LRST1 ( F S0 . _LLCT NOLCT
STATE3 ~— AND3BI NGDATA
£LK AND3B2
Ve S2 5
FDCE FDCE FDC FDC 1 .so Mark YesGTRG adr FREE after Readout
SF4 - N SELC
) 0 SF1 o o SF2 o o SF3 o o sl J J
F2 - o
B—— CE — CE AND3BI1 AND2
LCT . . . L e DONE Enable the NBADR memory
D RN i T aR w WRENA _
I I
AND2B1
RST NOGTRG 3 ore
ORr2 . S Mark NoGTRG adr FREE
i S0 N~ SELB
*@ LRST2 . L5or
{ S2 -
OVERWR -
NBC- FDCE ANDSB2
[n\v b Q NGDATA ' '
FDCE FDCE ENAREG |, - Do not free addresses on EFLG!!
D Q D Q CLK .
ENAREG . ENAREG | . ¢ o S0 0
CLK c CLK c o RST 77 Sl ENAREG -
CLR CLR Sz C
_ RST I _ RST \ LED8 [~ L8 oo | P21
OBUF AND3B3
Nok2 CB4CE S[3:0] s2 7
S0 — _' s1 ENAFIFOR
Q0
si 3 o LSl S0
S —_—
S0 \__ STATE3 - @S2 AND3
© . ol ARST FD 1
=0 > _GRST Y\ RSTCPLD RST
AND3BI CE CEO |— b Q=
JCOK | ol JRST [
CLR QRGLK Obe
RST
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