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STAT_MON 16-3-1999_16:25

STATUS7

STATUS6

STATUS5

STATUS4

STATUS3

STATUS2

STATUS1

STATUS0STATUS8

STATUS9

STATUS10

STATUS11

STATUS12

STATUS13

STATUS14

STATUS15

READ

LSHCK

READ

STAT9

STAT10

RST

RST

STAT9

STAT8

READ

LSHCK

LSHCK

READ

STAT7

READ

LSHCK

RST

STAT1

READ

LSHCK

RST

STAT2

READ

LSHCK

RST

STAT3

READ

LSHCK

RST

STAT4

READ

LSHCK

RST

STAT5

STAT5

READ

LSHCK

RST

STAT6

STAT6

READ

LSHCK

STAT7

READ

LSHCK

RST

STAT10

STAT11

STAT12

RST

LSHCK

READ

STAT12

STAT13

RST

LSHCK

READ

STAT13

STAT14

RST

LSHCK

READ

LSHCK

RST

TDI

RST

SEL2

F0

LSHCK

READ

STAT14

STAT11

STAT4

STAT3

STAT2

RST

STAT8

RST

STAT15

STAT0

STAT1

STAT15

READ

STATUS[15:0]
STATUS15
STATUS14
STATUS13
STATUS12
STATUS11
STATUS10
STATUS9
STATUS8

STATUS0
STATUS1
STATUS2
STATUS3
STATUS4
STATUS5
STATUS6
STATUS7

TDO

G
N

D

AND2B1

AND2
OR2

QD

CLR
C

FDC

QD

CLR
C

FDC

OR2
AND2

AND2B1

OR2
AND2

AND2B1

OR2
AND2

AND2B1

QD

CLR
C

FDC

OR2
AND2

AND2B1

AND2B1

AND2
OR2

QD

CLR
C

FDC

AND2B1

AND2
OR2

QD

CLR
C

FDC

AND2B1

AND2
OR2

QD

CLR
C

FDC

4

3

2

1

4

3

2

1
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AND2B1

OR2
AND2

QD

CLR
C

FDC

QD

CLR
C

FDC

OR2
AND2

AND2B1

QD

CLR
C

FDC

QD

CLR
C

FDC

OR2
AND2

AND2B1

AND2B1

AND2

AND2

AND2B1

OR2

OR2

QD

CLR
C

FDC

QD

CLR
C

FDC

OR2

AND2B1

AND2

AND2

AND2B1

OR2

QD

CLR
C

FDC

QD

CLR
C

FDC

OR2
AND2

AND2B1

QD

CLR
C

FDC

AND2

QD

CLR
C

FDC

AND2

D741C
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3-3-1999_17:03 FIFO1 1

AW0

AW1

AW2

AW3

AR0

AR1

AR2

AR3

CE_WR

CLK

DOUT0

DOUT1

DOUT[3:0]

DOUT3

DOUT2

DIN[3:0]

DIN0

DIN1

DIN2

DIN3

CE_WR

CLK

AR3

AR2

AR1

AR0

NGDATA

AW3

AW2

AW1

AW0 OVERWR

PUSH

FULL

CE_WR

CE_WR

CE_WR

CE_WR

CLK

LAST

RST

LAST

CE_WR

CLK

EMPT-

LAST

CE_RD

FULL_1

CE_RD

CLK

CE_RD

CE_RD

RST

EMPTY

EMPTY

FULL

MFRD1

CE_WR

POP

CER

16X4_0.MEM

0000

16X1_0.MEM

0000

Q3

Q2

Q1

Q[3:0]

Q0

AND2B1

XOR2

CEOCE

TC

Q0

Q1

Q2

Q3

C
CLR

CB4CE

CEOCE

TC

Q0

Q1

Q2

Q3

C
CLR

CB4CE

QD

CLR
C

FDC

4

3

2

1

4

3

2

1
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AND2B1

AND3B2

AND2B1

Q
PRE

D

C

FDP

OR3
AND2

G
N

D

OR2

INV

AND2

QD

CLR
C

FDC

AND3B1

OR2

AND4B3

AND4B1

AND2
OR2

AND3B1

WE

WCLK

SPO3

SPO2

SPO1

SPO0

DPRA3

DPRA2

DPRA1

DPRA0

DPO3

DPO2

DPO1

DPO0

D3

D2

D1

D0

A3

A2

A1

A0

RAM16X4D

C

CE CEO

CLR

D2

D3

L

Q2

Q3

TC

UP

Q1

D0

D1

Q0

CB4VJ

A0

A1

A2

A3

D

DPO

DPRA0

DPRA1

DPRA2

DPRA3

SPO

WCLK

WE

RAM16X1D

VKS
Local Trigger Storage
SCA Master
CMS CSC Electronics 12
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SCA  blocks with LCT are stored here for Global latency period.

EFLAG data stored here.
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6-4-1999_14:34 1PROGDAC

CDAC_RTN

DACCLK
LSHCK

F2

SEL2

DAC_ENB

DACDAT
BTDI

TDO

AND2

AND2

4

3

2

1

4

3

2

1
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READOUT 18-6-1999_7:57

XCHK

OECRC

RST

PSH

CLK

DOREAD

BUSY_1

BUSY

CLK

RST

CLK

DEFLG

RST

START

YES

RST

C50

EFLG

EDONE

DEFLG

DEFLG

LASTWORD

AD3

AD2

AD1

AD0

AD[3:0]

RDENA

RDENA

LE

TC_1

RST

CLK

BUSY

CLK

G2

G1

RDENA

RST

RDENA

JB1

RADR3

RADR2

RADR1

RADR0

C50

CLK

CLK

START

DDONE

RST

RST

DDONE

BUSY_1

TC_1

RST

LDONE

DONE

CE6

CLK

CLK

RDENA

CLK

RST

CLK

TC

CLK

CLK

RST

READ

RSTREAD

CLK

TC

LCTB0

CLK TC

TC

START

G0

UPSIE

TC
BUSY

READ

LCTBN0

LCTBN0

TC

TC_1

RST

CLK

LAST

GE

BUSY_1

DEFLG

DONE

DATAOUT6

DATAOUT5

DATAOUT4

DATAOUT[7:4]

DATAOUT7

G2

G1

G0

G[2:0]

DDONE

START

START

DONE

LDONE

CE5

CE5

BUSY_1

LAST

DIGIDONE

RADR3

RADR2

RADR1

RADR0

RADR[3:0]

DEFLG

DATA_LOAD

RST

EEN

CLK CLK

PUSH

JTAG_LAST

XCHECK

PSH-1 PSH

CLK

RST

PSH_1

RST

CLK

CLK

RST

START

DONE_1

CLK

RST

DONE_1

PSH-2PSH-3

CLK

PSH

RST

P72

ADR0

ADR6

ADR5

ADR4

ADR[6:0]
ADR3

ADR2

ADR1

ADR[2:0]

AND2

NAND5B3

INV

BUF

BUF

4

3

2

1

4

3

2

1
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BUF

BUF

XOR2

XOR2

OR2

CE

CLR

Q

C

D

FDCE_1

CE

CLR

Q

C

D

FDCE_1

QD

CLR
C

FDC

QD

CLR
C

FDC

QD

CLR
C

FDC

QD

CLR
C

FDC

XOR2

CE

CLR

Q

C

D

FDCE_1

OR2B1

QD

CLR

CE

C

FDCE

CLR

D Q

C

FDC_1

QD

CLR
C

FDC

INV

AND4B2

AND4B4

OR3

QD

CLR
C

FDC

AND3B1

AND4B3

OR2

AND3B1
OR2

E

BUFE4

QD

CLR
C

FDC

CE

CLK

CO0

CO1

CO2

RST

START

UP

GCOUNT2E

AND2

Q
PRE

D

C

FDP

OR2

CLR

D Q

C

FDC_1

QD

CLR
C

FDC

OR2

OR2

V
C

C

V
C

C

QD

CLR
C

FDC

AND2B1

INV

QD

CLR
C

FDC

QD

CLR
C

FDC

OR3

AND2B1

CLR

D Q

C

FDC_1

QD

CLR
C

FDC

CEOCE

TC

Q0

Q1

Q2

Q3

C
CLR

CB4CE

OR2

OR2

CLR

D Q

C

FDC_1

AND5B4

AND2

QD

CLR

CE

C

FDCE

AND2

QD

CLR
C

FDC

QD

CLR
C

FDC

QD

CLR
C

FDC

QD

CLR
C

FDC

AND2B1

CLR

D Q

C

FDC_1
OBUF

OPAD

VKS
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Changed from 16 samples to 8 samples,  needs checked 12/11/98
Changed delay time of PUSH and LASTWORD to MBRD

XCHECK causeschecksum to be sent.
It goes true on OE5-==OEN4- in MUX



2READOUT8-6-1999_8:07

DATAOUT[3:0]

DATAOUT12

DATAOUT13

DATAOUT8

DATAOUT11

DATAOUT15

DATAOUT14

DATAOUT13

DATAOUT[15:0]

DATAOUT10

DATAOUT9

DATAOUT15

DATAOUT14

DATAOUT[7:4]

EEN

RST

CLK

CLK

EDONE

START

RST

DEFLG

BUSY_1

GE

M_OVERLAP

READ

CLK

START

AD1

AD0

CE6

S1

S2

S0

AD0

AD1

RSTA3

RSTA0

RSTA1

RSTA2

RSTA[3:0]

S2

S0

S1

CE5

AD3

RSTA0

RSTA1

RSTA2

RSTA3
ADR4

ADR5

ADR3

ADR6

ADR[6:3]

LCT0

LCT1

LCT2

LCT3

LCT4

LCT5

LCT6

LCT7

LCT[7:0]

ONE

RST

OVERLAP

RST

DONE
START

SRE

DONE

AD2

OVERLAP

DEFLG

DEFLG

LCTREG

START

DEFLGEFLG

YES

SCABLOCK

CLK

CLK

DEFLG

PUSH

PUSH

CLK

TC_1

READ

LCTBIN[7:0]

CLK
CLK

RST

LCTB[7:0]

LCTB0

LB[7:0]
LB0LCTBN0

LCTBN[7:0]

LCTBIN[7:0]

DATA_LOAD

EEN

EEN
FIFO1Q[3:0]

FIFO1Q3

FIFO1Q2

FIFO1Q1

FIFO1Q0

DATAOUT3

DATAOUT2

DATAOUT1

DATAOUT0

DATAOUT[3:0]

RST

E
BUFE4

E

BUFE4

OR2

INV

CEOCE

TC

Q0

Q1

Q2

Q3

C
CLR

CB4CE

4

3

2

1

4

3

2

1
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V
C

C

AND2

AND3B2

AND3B2

OR2

OR2

Q[7:0]

D[7:0]

CLR

CE

C

FD8CE

E

O

D0

D1

D2

D3

D4

D5

D6

D7

S2

S1

S0

M8_1E

V
C

C

QD

CLR

CE

C

FDCE

S1

S0

O

E

D3

D2

D1

D0

M4_1E

V
C

C

D0

D1
O

S0

M2_1

C

D Q

FD

C

D Q

FD

G
N

D

C

CE CEO

CLR

D2

D3

L

Q2

Q3

TC

UP

Q1

D0

D1

Q0

CB4VJ

C

D Q

FD

C

D Q

FD

INV

T

BUFT

T

BUFT

T

BUFT

C

D Q

FD

OR2B1
AND3B1 OR2

AND2B1
OR2

AND3B1

AND3B1

OR2
AND2B1

C

CE

CLR

D[7:0]

L

Q[7:0]

SLI

SR8CLE_R

G
N

D

AND2

C

CE

CLR

Q[7:0]

SLI

SR8CE_1R

C

CE

CLR

Q[7:0]

SLI

SR8CE_1R
XOR2

INV

G
N

D

V
C

C

E

BUFE4

C
CLR

CE

Q2

Q3D3

D2

D0

D1 Q1

Q0

FD4CE

SCA Controller
CMS CSC Electronics
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Lct0 is the first time-ordered LCT bin in the block.  Lct7 is the last bin in a block.

D741CSCA Readout

Serialized bits are written to memory lowest bit first!

VKS&G

LCTREG

SCA BLOCK

Multiple overlap monitor
END



9-9-1998_15:59 1GCOUNT2E

UP

RST

CO0

RST

CO1

UP

UP

RST

UP

CO1

CO1

UP

CO2

RST

CO2

CO0

CO1

CO2

CO[2:0]

CE

START
ENACNT

CO1

UP

START

CO2

CO1

RST

CO2

CO1

UP

START

RST

CO2

RST

UP

CO0

START

CO0

CO2

RST

START

CO0

RST

START

CO2

START

START

START

START

UP

RST

CO1

CO0

RST

START

CO2

ENACNT
CLK

RST

.
C DB

A B C D

A

1

2

3

4

1

2

3

4
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TITLE

PARENT PAGE

BY DATE FILE

PROJECT

AND4B3

QD

CLR

CE

C

FDCE

OR2

AND5B3

AND3B2

AND5B3

AND5B3

AND4B3

AND5B4

AND5B4

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

AND5B4

AND5B2

AND4B2

OR4

OR3

OR4

CMS CSC Electronics

Will count 0 1 3 2 6 7 5 4 when up is high

Will count 4 5 7 6 2 3 1 0 when up is low

SCA Controller
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6-15-1999_10:53 LOAD_PREBLK 1

SEL2

F8
BTDI

LOAD

LOAD
TDO

RR3

RR1

LOAD

LOAD

LOADPREBLK3

LOADPREBLK0

LOADPREBLK1

LOADPREBLK2

LOADPREBLK[3:0]
RR0

RR2

LSHCK

RST

Q
PRE

D

CE

C

FDPE

QD

CLR

CE

C

FDCE

Q
PRE

D

C

FDP

QD

CLR
C

FDC

AND2

4

3

2

1

4

3

2
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Q
PRE

D

CE

C

FDPE

Q
PRE

D

C

FDP

Q
PRE

D

C

FDP

AND2

Q
PRE

D

CE

C

FDPE
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6-3-1999_16:22 LOADDATA 1

LOAD

OVERLAP

DD16RR16

LSHCK

LOAD

RST

LOAD

RR16

RR8

LOAD

RR1

RR2

RR6

RR5

RR3

RR8

F3

RR12

DATAOUT[15:0]

RR13

SEL2

LOAD

RR4

RR7

RR9

RR10

RR11

LOAD

RR14

RR15

DD[15:0]

DD0

DD10

DD12

DD14

DD13

DD11

DD9

DD8

DD2

DD7

DD6

DD5

DD4

DD3

DD1

DD15

LSHCK

RST

DD16 LASTWORD

DATA_LOAD

DD14

BTDI

RR0

TDO

LOAD

T

BUFT

QD

CLR

CE

C

FDCE

C

D Q

FD

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

C

D Q

FD

C

D Q

FD

C

D Q

FD

C

D Q

FD

C

D Q

FD

C

D Q

FD

C

D Q

FD

C

D Q

FD

C

D Q

FD
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3
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3
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DCBA

TITLE
THE OHIO STATE UNIVERSITY

PHYSICS DEPARTMENT ELECTRONICS LAB

174 WEST 18TH AVE, COLUMBUS OH 43210

PARENT PAGEBY

DATE FILE

.
PAGE

PROJECT

C

D Q

FD

C

D Q

FD

QD

CLR

CE

C

FDCE

INV

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

C

D Q

FD

C

D Q

FD

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

C

D Q

FD

QD

CLR

CE

C

FDCE

C

D Q

FD

AND2

T
BUFT16

T

BUFTC

D Q

FD

AND2
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6-3-1999_15:57 INSTRGDC 1

D0

D4

D2

D1

D0

D3

D4

D0

D1

D2

D3

D4

D1

D0

D2

D3

D4

D1

D0

D2

D3

D4

D2

D1

D0

D3

D4

D2

D0

D1

D3

D4

D2

D1

D0

D3

D3

D0

D1

D2

D4

D4

D3

D0

D1

D2

D4

D3

D0

D1

D2

D4

D3

D1

D0

D2

D4

D3

D0

D1

D2

D4

D3

D2

D1

D0

D4

D3

D2

D0

D1

D4

D3

D2

D1

D0

D4

D3

D2

D1

D[7:0]

D4

D3

D1

D0

D2

D5

D6

D7

D4

D0

D1

D2

D3

F16

F0

F[16:0]

F8

F9

F10

F11

F12

F13

F14

F15

F1

F3

F7

F6

F5

F4

F2

RAW3

RAW0

BTDI RAW7

SEL1

CLSHCK

RAW6

RAW5

RAW4

RAW2

RAW1

AND5B3

AND5B4

AND5B4

AND5B3

AND5B3

AND5B3

AND5B3

AND5B2

AND5B3

AND5B2

AND5B2

AND5B5

AND5B1AND5B2

AND5B4

C

D Q

FD_1

C

D Q

FD_1

C

D Q

FD_1

C

D Q

FD_1

C

D Q

FD_1

C

D Q

FD_1

C

D Q

FD_1

C

D Q

FD_1
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QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

QD

CLR

CE

C

FDCE

GND

AND5B4

AND5B4

decode first 16 OpCodes (4 bits)
8 Bit Instruction Register
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TEMP2 16-4-1999_15:03
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Then determine MATCHed LCT times relative to BLOCKEND and store in LCT Register DLCT[7:0].

In TRIGREG:  synchronize LCT and GTRG signals.  Also pipline LCT for 3900ns GTRG latency and generate MATCH signal (dataavail).
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Second part of LCT Pipline, 1950ns.
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Mark Current Adr BUSY

Mark NoLCT adr FREE

Mark YesGTRG adr FREE after Readout

0

Do not free addresses on EFLG!!

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.
It is also used in READCONTROL to determine which blocks are saved for digitization.

Mark NoGTRG adr FREE

Enable the NBADR memory
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