
174 WEST 18TH AVE
COLUMBUS OHIO 43210

THE OHIO STATE UNIVERSITY

ELECTRONICS LAB
PHYSICS DEPARTMENT

mojo

INCNTRL

K-StatusWordCountEOE
TR: 0x/A/?/WW.WWWW/RRRR/UUMK

Ostat DMBcnt CRCword EOEstat

BOE1 BXN ID K-StatusFOVtype L1A _Number
H1: 0x/5T/NN.NNNN/XXX/I.II/VK

DDU WC, 11 DMB with 1 CFEB (nCFEB=11): 8CAh = 2250 dec, 18000 Bytes
DDU WC, 12 DMB with 1 CFEB (nCFEB=12): 996h = 2454 dec, 19632 Bytes
DDU WC, 15 DMB with 1 CFEB (nCFEB=15): BFAh = 3066 dec, 24528 Bytes

DDU WordCount (64-bit words) for "No Data" event: 0x006.
DDU WordCount for one DMB (only one CFEB): 0D2h = 210 dec, 1680 Bytes
DDU WC, 1 DMB with 2 CFEB (8 samples each): 19Ah = 410 dec, 3280 Bytes

DDU WC, 2 DMB with 1 CFEB (nCFEB=2): 19Eh = 414 dec, 3312 Bytes
DDU WC, 2 DMB with 2 CFEB (nCFEB=4): 32Eh = 814 dec, 6512 Bytes

DDU_WordCount = (6 + 25*Nts*nCFEB + 4*nDMB) < 30070; 240560 Bytes

DDU WC, 3 DMB with 1 CFEB (nCFEB=3): 26Ah = 618 dec, 4944 Bytes
DDU WC, 4 DMB with 1 CFEB (nCFEB=4): 336h = 822 dec, 6576 Bytes
DDU WC, 7 DMB with 1 CFEB (nCFEB=7): 59Ah = 1434 dec, 11472 Bytes
DDU WC, 8 DMB with 1 CFEB (nCFEB=8): 666h = 1638 dec, 13104 Bytes

(INIT, BUSY, WRITE, CS)

25=DMB
26=TMB

28=DDU

VME Broadcast Addresses:

27=Both DMB and TMB

24=OSU-TCB "Test Control Board"
To Do:

- COMPARE L1NUM & BXN (DMB/TMB too)
add BX_offset constants to SRAM?

In5Ctrl
Process Rocket I/O Data from DMB, format output to DDU FIFOs

(file 0ddu_in)
CMS CSC DDU5, Input Control FPGAs

All I/O is 3.3V

RXER words are skipped, FILLER added as needed
- Use code "C" with FILL flag set (b34 & b16)

DMB-DAV(15) BOEstat
H3: 0x/LLLL/oooo/ZZZZ/GGMY

LiveDMB(15)
H2: 0x/8000/0001/8000/HHHH

49-bit ~unique constant DMBfull(15)
T-2: 0x/8000/FFFF/8000/8000

64-bit unique constant

T-1: 0x/SSSS.SSSS/QQQQ/PPPP
DMBerr DMBwarn(15)DDU EOE Status

DDU Format Since DDUctrl v15:

^^Ignores TMB Data^^    GBE_ByteCount = 8*DDU_WordCount      _8 TS assumed_

-- could use code "8" instead...
- Should we Reset RxErr Monitor?  How?

- use DDU-DMB fiber to STOP DMB on FULL, check
- Watch for TRG buff overflows
- No logic for TXEN, TXDIN, PAE0/1, Mode5/4...OK.
- Add InUnit Check for DMB Timeouts & set FMM Error?

22=DCC

DDU5in\In5Ctrl\in5ctrl

* af_clb_5x31rpm has Core EDN file

Special Startup Order:

5) En. Outputs

2) Release WE
3) Release DLL

6) DONE

PROGRAM takes < 55ms

Mode 1 Switch Block
1: Mode Bit 0
2: Mode Bit 1
3: Mode Bit 2
4: Mode Bit 3
7: Set Fake_L1A (data passthrough)
8: Show STAT31-0 on LAs, ~FPGA version on LEDs

PromID:  05026093h
FPGAid:  31266093h

v20: fix DMBfull-to-JTAG monitor logic

v22: replace F_OK with LFOK for InUnits;

v23, RxErr sets SingleWarn, but LRxErr goes on Stat11, Lfilled on Stat30, LDLLerr on STAT31
r2, use FDP for LFOK; r3, use FOK to control GT PwrDn;

v21: add 2*32 bit Fiber Memory diagnostic (F30,31)

r3:  add REN-while-StackMT error to FMM & L1m2b7; r4: new LA signals on 2H
v24: Tune RdBusy logic, extend RHL to 1200ns; r2: add Search/Free Errordetection to FMM & L1m2b7

r5: try OEF_F/REN_F fix in RdCtrl.9, allows Fiber/NextMem bookeeping when FIFO Empty at EOE
r6: add mode 8-F options for LAs & LEDs; r7: add RstEOE to OEM_fctrl counter, bring BadFW to L0mA4

v25: RdCtrl.9 disable LnxtFIFO until NextFiber+6, prevents Previous fiber moving Current Read pointer

this DDU:

r2: Now SCAovfl (DMBerr) does Not set SingleError at InFPGA.  r3: modified XMITerr def.

NEED TO Change FIFO Full, lost sync NOT Warning....done?

r4: DMB FIFO Full no longer sets WARN.   r5: fix Reset for InUnit filler/word-phase counter

DF025A06   Version 25

r6: prevent LastFill for single 8-code case

4-24-2009_10:46

AVOID=Y21, E23, C22, E21

NC_XCV400E_FG676=D13, Y13
NC_XCV400_FG676=B13, AF13

PART=XC2VP20-6-FG676

PROM=2*XC18V04-VQ44 (PARALLEL)
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FWEN[3:0]

MT_OUT
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LNEXT_FIBER

LNOT_NO_DATA

LREN_TOGGLE
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MEM_ERR
ML1ERR[3:0]
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START
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WRNEXT_F[3:0]

XMIT_ERRORS[3:0]

EXT_FIFO_PAF

LOWEN

RD_CTRL

BAD_FW

IN_UNIT
FIBER_ON

CLK

DIAG[15:0]

DIN[15:0] DO[17:0]
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ERROR
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LRXDV
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MEM[4:0]
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NONE_FREE
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JRGInput Control
DDU Input Controller Logic

D785D

Fiber0 = GT9
Single error, insignificant unless repeated

DMB status checks.

h

h

35-18 out first (falling edge)
17-0 out next (rising edge)

h
h

t

h

Corner0 FIFO 0  (FAD=0/0000)
**
**

"l1arst"

"bc0out"

"INPUT2/6"

"3/4 Full"

Page 3

Page 16

Page 7

Page 9

This event is garbage!  Set error bit in SLINK...
<<---Remove?

--->Not useful, comes 3 words too late to stop data
E

Tell TTS to slow down...

BTied to GND.  Add

Spwd0Error
DLLerr, RxError0,

--->Real PAF @N-7!

sets InFIFO PAF thresh to N-7:

Later use FRDY logic to determine when InUnit is killed; allow real-time Kills (until Reset) in case of Errors/Glitches?

Mask DMBs with critical error until they're Reset?

"INPUT3/7"

Slow12:  try Fast6 to
add ~.1ns delay

B
B

Reset Required!!!  Tell FMM...

For now just use LFOK.

Currently DMBERR Reset at BOE

INCNTRL 14-23-2009_16:59
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JTAG Reset is like SyncRst

1: MemCtrl1
2: RdCtrl0
3: RdCtrl1
4: ExtFIFO 0
5: ExtFIFO 1

Input Control
DDU Input Controller Logic

D785DJRG 1

CMS CSC Electronics

9: RdCtrl1
10: ExtFIFO 0
11: ExtFIFO 1

7-0: InCtrl_F[7:0]
8: RdCtrl0

0: MemCtrl0

FF_F List

ARST is like SoftRst
SlowClk = CLK40/16 = 2.5 MHz

h

h
h

2A

syncrst

NRDY (Empty) List
7-0: InCtrl_F[7:0]

Add LoadConst & BUSY logic for DMB/TMB/etc. later....

FAF List

8: RdCtrl0 L1A FIFO
9: RdCtrl1 L1A FIFO

Page26
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<<---Wait for Overwrite

<<---Wait for Overwrite

MemErr==InFPGA FIFO Overflow Error

RHS=RST+37.5ns
=1200ns=96*12.5ns

+600ns TTC Fiber lag?
RHL=600ns DMB Fiber lag?

min=RST+400ns (32*12.5ns)

ResetHold: Long & Short

<<--Why JTAG_EN needed?
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MUX8_16B

CTRL[2:0]

EN

I0BUS[15:0]

I1BUS[15:0]

I2BUS[15:0]

I3BUS[15:0]

I4BUS[15:0]

I5BUS[15:0]

I6BUS[15:0]

I7BUS[15:0]

Q[15:0]

INV

OR3

OR3

16OR2

16SOP4B1

8SOP4B1

8OR2

OR5

BUF4

BUF4

BUF2

BUF

BUF

BUF

BUF3

BUF5
OR6

Q[15:0]
D[15:0]

CLR

CE

C

FD16CE

<---dead?
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L0m2,3

L1m0

L0m0

L1m2

m2,3

m6

2H

Lock1(=Lock2) - DONE < 1.2usec
RdCtrlRdy-DONE < 1.1usec
RdCtrlRdy-SystemRdy < 1.0usec

L1m3

INCNTRL 911-22-2006_15:48

FREE0

MARK0

SEARCH0ERR

FREE0ERR

NONE_FREE0

FREE_F[3:0]

FR0MEM[2:0]

DO[39:24]

INCTL[15:0]

EVENT0HAD_DATA

INC[15:14]

INC12
INC13

INC10
INC9
INC8

INC6
INC5

INC3

INC0
INC1
INC2

INC4

INC7

INC[15:0]

INC11

LREN[3:0]

IMC14

IMC13

IMC[12:8]

IMC[3:0]

IMC15

IMC[7:4]

IMC[15:0]

MEM0AVAIL0

LD6B[7:0]

LD7B[7:0]

LD7B[7:0]LD7B7
LD7B6
LD7B5

LD7B1
LD7B2
LD7B3

LD7B4

LD7B0

FAF5
L1A1AF
FAF1

FILLER1

L1A0AF
FAF4
FAF0

STAT[15:0]

LA0_B[15:0]

LA1_B[15:0]
LA1_A[15:0]

LA1_AB[15:0]

LA1_[15:0]

LA1_AB[15:0]

LA1_A[15:0]

LD-AB[7:0]

LA0_AB[15:0]
LA0_A[15:0]

LA0_A[15:0]

LD-B[7:0]

LD-A[7:0]

MODE3

IN_CTRL_RDY

REG_EN0

RST

RST

OWEN

MODE3

MODE3

DO[35:20]

OWENOWE0

F0_CTL[15:0]

FF_F0

REN0

FIFO_AF0

RXERR0

PUSH

LD4B[7:0]

LD4B[7:0]

L1A

GET_F[3:0]

FF_F[9:0]

FAF[3:0]

NRDY8
NRDY9

MODE[2:0]

LD1B3

RDCTRL1RDY

LD0B[7:0]

LD1B6

LD1B0

LOCK2

LOCK1 LD1B4
LD1B5

LD1B7

LD1B2
LD1B1

RDCTRL0RDY

LD1B[7:0]
LD1B[7:0]

MEM0AVAIL[4:0] CLK

BSTAT[31:16]

RST

RST

BSTAT[15:0]

CLK

BUFSTAT[31:16]

BUFSTAT30

BUFSTAT[29:26]

BUFSTAT[25:16]

BUFSTAT31

BUFSTAT[15:0]

BUFSTAT[15:8]

BUFSTAT[7:0]LFOK_F[7:0]

NRDY[7:0]

RST

NEXT_F0

WRNEXT_F0

FIFO_FULL0

CLK

NEW0MEM[4:0]

ASF[1:0]

IMCTL[15:0]

CLK

LD4B[7:0]WEN_F0

RXDV0

NEWENB0

MEMREQ0

OEM[31:16]

RSTATE[15:0]

IMCTL[15:0]

MCTL[15:0]

BSTAT[31:16]

MODE[2:0]

F0_CTL[15:0]

MODE[2:0]

BSTAT[15:0]

RD_CTL[15:0]

INCTL[15:0]

INCTL[15:0]

F0DIAG[15:0]

OEM[15:0]

DO[15:0]

F0_DAT[15:0]

CLK

RST

DO[31:16]

MODE3

LD6B[7:4]

LD6B3
LD6B2
LD6B1
LD6B0

LD6B[7:0]

BUSY
START

SING0WARN
RXERROR0

SPWD0ERROR
DLL_ERROR

SING1WARN
RXERROR1

SPWD1ERROR
DLL_ERROR

LD-A[7:0]

LA0_[15:0]MODE7

LA0_AB[15:0]

MODE7

LD-AB[7:0]

LD[7:0]

MODE7

STAT[31:16]

LDZ[7:0]

FILLER0

NONE_FREE1

SEARCH1ERR

FREE1ERR

MEM0AVAIL1

MEM0AVAIL3

MEM0AVAIL2

MEM0AVAIL4

OLDCTRL[1:0]

OWE0
OE_HDR

OE_M0

OLD0MEM[4:0]

CLK

RST

MCTL[15:0]

MC7

MC[15:13]

MC[6:5]

MC[4:0]
MC[15:0]

MC[12:8]



V
C

C

BUF

BUF

BUF

BUF

Q[15:0]
D[15:0]

CLR

CE

C

FD16CE

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

V
C

C

G
N

D

SOP4B1

AND2B1

AND2B1

SOP4B1
SLOW 12

OBUF
OPAD

OBUF8_33

SLOW 12

OBUFSLOW 12

OBUF

SLOW 12

OBUF
SLOW 12

OBUF

SLOW 12

OBUF
SLOW 12

OBUF

SLOW 12

OBUF
SLOW 12

OBUF

SLOW 12

OBUF
SLOW 12

OBUF

SLOW 12

OBUF

BUF

BUF

BUF

BUF

BUF

OPAD

OPAD OPAD

OPAD

OPAD

OPAD

G
N

D

4

3

2

1

4

3

2

1
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PAGE

PROJECT

QCE

D

A0

A1

A2

A3

CLK

@INIT="0000"

SRL16E
Q[15:0]

CE

C
CLR

CEO

TC

CC16CEBCLK

CLK

DV_LED

FBLINK

FOK FOK_LED

LFOK

RST

RXDV

DV_LED

FOK_LED

FIBERLED

C
CLR

T Q

FTC

BCLK

CLK

DV_LED

FBLINK

FOK FOK_LED

LFOK

RST

RXDV

DV_LED

FOK_LED

FIBERLED

BCLK

CLK

DV_LED

FBLINK

FOK FOK_LED

LFOK

RST

RXDV

DV_LED

FOK_LED

FIBERLED

V
C

C

G
N

D

V
C

C

BCLK

CLK

DV_LED

FBLINK

FOK FOK_LED

LFOK

RST

RXDV

DV_LED

FOK_LED

FIBERLED

BCLK

CLK

DV_LED

FBLINK

FOK FOK_LED

LFOK

RST

RXDV

DV_LED

FOK_LED

FIBERLED

BUF

BUF

BUF

O[7:0]

OPAD8INV8

OPAD

OPAD

OPAD

OPADOPAD

OPAD

OPAD

OPAD

OPAD

O[15:0]

OPAD16

O[15:0]

OPAD16

BCLK

CLK

DV_LED

FBLINK

FOK FOK_LED

LFOK

RST

RXDV

DV_LED

FOK_LED

FIBERLED

INV

OPAD

SLOW 12

OBUF

SLOW 12

OBUF

SLOW 12

OBUF

SLOW 12

OBUF

C

OFD16_33

Q[15:0]
D[15:0]

C

OFD16_33

Q[15:0]
D[15:0]

SLOW 12

OBUF

SLOW 12

OBUF

SLOW 12

OBUF

SLOW 12

OBUF
OPAD

BCLK

CLK

DV_LED

FBLINK

FOK FOK_LED

LFOK

RST

RXDV

DV_LED

FOK_LED

FIBERLED

BCLK

CLK

DV_LED

FBLINK

FOK FOK_LED

LFOK

RST

RXDV

DV_LED

FOK_LED

FIBERLED

MUX8_16B

CTRL[2:0]

EN

I0BUS[15:0]

I1BUS[15:0]

I2BUS[15:0]

I3BUS[15:0]

I4BUS[15:0]

I5BUS[15:0]

I6BUS[15:0]

I7BUS[15:0]

Q[15:0]

MUX8_16B

CTRL[2:0]

EN

I0BUS[15:0]

I1BUS[15:0]

I2BUS[15:0]

I3BUS[15:0]

I4BUS[15:0]

I5BUS[15:0]

I6BUS[15:0]

I7BUS[15:0]

Q[15:0]

CTRL[2:0]

EN

MUX8_8B
Q[7:0]

I0BUS[7:0]

I1BUS[7:0]

I2BUS[7:0]

I3BUS[7:0]

I4BUS[7:0]

I5BUS[7:0]

I6BUS[7:0]

I7BUS[7:0]

V
C

C

G
N

D

OPAD

OPAD

BUF

BUF

OR8_BUS

Q[15:0]
D[15:0]

CLR

CE

C

FD16CE
V

C
C

BUF4

BUF4

BUF4

BUF4

V
C

C

m7

"clk1"

"clk2"
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"clk2"

"clk1"

2I

Page 33 ^^^LA0 pin2

^^^LA1 pin2

*trig

L0mA,B

SlowCLK=2.5MHz, BCLK_EN=38 Hz.  Shift 13 will give ~1.5Hz BCLK, Shift 5 gives ~4Hz.

L1mA

NotRdy False means AllRdy or All-MT-->>

INCNTRL 1011-27-2006_9:42

BAD0FW

FREE0 L0MA14

L0MA13
L0MA12

L0MA11

L0MA7

L0MA4

L0MA2
L0MA1
L0MA0

L0MA3

L0MA5
L0MA6

L0MA8
L0MA9

L0MA10

L0MA[15:0]

L0MA15

ENDEVT

EVENT0HAD_DATA
LNEXT_FIBER

DOFW+1
LFIFODONE

LFIFO_EMPTY
M_EMPTY0

NOT_RDY

SINGLEERROR
STUCK_DAT
TIMEOUT
L1A_ERROR

RD_CTL[15:0]

STAT[31:16]

STAT[15:0]

L0_MA[15:0]

L0_MA[15:0]L1MA[15:12]

L1MA[3:0]
L1MA[15:0]

L1MA[7:4]

L1MA[11:8]

L1_MA[15:0]

LD-B[7:0]

BCLK

LDZ0

LD[7:0]

LOCK1
LVCMOS33

LVCMOS33

LVCMOS33

LVCMOS33

LVCMOS33

LVCMOS33

LVCMOS33

LVCMOS33

DO19

DO18

BUSY
PUSH

DV_LED3 DV_LED7

DV_LED6DV_LED2

DV_LED1 DV_LED5

DV_LED4DV_LED0

FOK_LED1

FOK_LED0

FOK_LED5

LFOK0
F_OK0

LDZ7

RST

LDZ1

CLK

BCLK_EN

CLK

RST

FBLINK
BCLK
RXDV0

RST

BCLK_EN

SLOWCLK
RST

BCLK

SLOWCLK BCLK

SLOWCLK

RST

LFOK1
F_OK1

RXDV1
BCLK
FBLINK

RST

LFOK2
F_OK2

RXDV2
BCLK
FBLINK

RST

LFOK3
F_OK3

RXDV3
BCLK
FBLINK FBLINK

BCLK
RXDV7

F_OK7
LFOK7

FBLINK
BCLK
RXDV6

F_OK6
LFOK6

RST

FBLINK
BCLK
RXDV5

F_OK5
LFOK5

RST

RST

LFOK4
F_OK4

RXDV4
BCLK
FBLINK

CLK

CLK

CLK

CLK

CLK

CLK

DVLED3

DVLED2

FOKLED1

DVLED1

DVLED0

FOKLED0

DVLED5

DVLED4

LDZ2
LDZ3

LDZ6
LDZ5
LDZ4

FOKLED5

FOKLED3

FOKLED2

FOK_LED7FOK_LED3

FOK_LED2 FOK_LED6

FOK_LED4

L0_17
L0_16

L1_16
L1_17

OWEN

MODE3

LD4B[7:0]

LD4B[7:0]

MODE[2:0]

LD0B[7:0]

LD1B[7:0]
LD1B[7:0]

LD4B[7:0]

LD4B[7:0]

CLK40

CLK
FOKLED4

LVCMOS33

LVCMOS33

LVCMOS33

LVCMOS33

LVCMOS33

LVCMOS33

LVCMOS33

LVCMOS33

LVCMOS33

LVCMOS33

LVCMOS33

CLK

LA1_[15:0] L1_[15:0]

LA0_[15:0]

CLK

L0_[15:0]

LD[7:0] LED[7:0]

LVCMOS33DVLED7

DVLED6

FOKLED7

FOKLED6

DV_LED7

FPGA_ID

FPGA_ID

FPGA_ID

DV_LED7

DV_LED6

FOK_LED6

FOK_LED7

FPGA_ID

FPGA_ID

FPGA_ID

FOK_LED7

FOK_LED_F6

FOK_LED_F7

DV_LED_F6

DV_LED_F7

F0_CTL[15:0]

DO[35:20]

OEM[31:16]

RSTATE[15:0]

F0_CTL[15:0]

MODE3

MODE[2:0]

MODE[2:0]

MODE3

F0DIAG[15:0]

OEM[15:0]

DO[15:0]

F0_DAT[15:0]

FBLINK

LD7B[7:0]

LA0_B[15:0]

LA1_B[15:0]

RST

CLK

RST

CLK

WRNEXT_F[3:0]

FREE_F[3:0]

LREN[3:0]

REN_F[3:0]

L0_MA[15:0]

L1_MA[15:0]

RD_CTL[15:0]

REN0

F[7:0]-ERROR
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C

CE

CLR

D Q

FDCE

FD5PE

C

CE

D[4:0] Q[4:0]

PRE

OR2

I1

I2

I3

I4

O

FMAP

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

OR2

AND3B2

OR2

V
C

C

C

CE

D Q

R

FDRE

FD5PE

C

CE

D[4:0] Q[4:0]

PRE

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D

G
N

D

I1

I2

I3

I4

O

FMAP

OR2
AND2

AND4B3

OR2

FD5CE

C

CE

CLR

D[4:0] Q[4:0]

OR7

I1

I2

I3

I4

O

FMAP

I1

I2

I3

I4

O

FMAP

AF_CLB_5X31RPM

WR_EN

WR_CLK

RD_EN

RD_CLK

AINIT

DIN[4:0]

DOUT[4:0]

FULL

EMPTY

OR2

C
CLR

D Q

FDC

AND2

C

CE

CLR

D Q

FDCE

OR2B1

E
BUF5E

C

CE

CLR

D Q

FDCE

AND4B2

G
N

D

I1

I2

I3

I4

O

FMAP

OR2B1

I1

I2

I3

I4

O

FMAP

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE
OR3B1

C

CE

CLR

D Q

FDCE

BREFCLK

BREFCLK2

CHBONDI[3:0]

CONFIGENABLE

CONFIGIN

ENCHANSYNC

ENMCOMMAALIGN

ENPCOMMAALIGN

LOOPBACK[1:0]

POWERDOWN

REFCLK

REFCLK2

REFCLKSEL

RXN

RXP

RXPOLARITY

RXRESET

RXUSRCLK

RXUSRCLK2

TXBYPASS8B10B[3:0]

TXCHARDISPMODE[3:0]

TXCHARDISPVAL[3:0]

TXCHARISK[3:0]

TXDATA[31:0]

TXFORCECRCERR

TXINHIBIT

TXPOLARITY

TXRESET

TXUSRCLK

TXUSRCLK2

CHBONDDONE

CHBONDO[3:0]

CONFIGOUT

RXBUFSTATUS[1:0]

RXCHARISCOMMA[3:0]

RXCHARISK[3:0]

RXCHECKINGCRC

RXCLKCORCNT[2:0]

RXCOMMADET

RXCRCERR

RXDATA[31:0]

RXDISPERR[3:0]

RXLOSSOFSYNC[1:0]

RXNOTINTABLE[3:0]

RXREALIGN

RXRECCLK

RXRUNDISP[3:0]

TXBUFERR

TXKERR[3:0]

TXN

TXP

TXRUNDISP[3:0]

GT_CUSTOM
INV

C
CLR

D Q

FDC

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

OR2

C

CE

CLR

D Q

FDCE

AND2

OR3B1

= new Mem assn'd, but

= WrFIFO is different than RdFIFO

Kill WEN & MemReq on Mem_Error?

CMS CSC Electronics

JRG
DDU Input Controller Logic

D785D2

fiber release mem ID

IDLEOUT needs local control logic.
REN is driven by RD_CTRL.

NEW_ENB & NEW_MEM are driven by MemCtrl.
FIFO_AF & FIFO_FULL are driven by Tbufs from 22 mem's.

next fiber write mem ID

gets 1st mem after HardRST (startup)

Send 2 Idle bytes:   K28.5(10111100), D16.2(01010000)

Input Unit

sync'd to WR_SEL

TX_EN & DIN are driven by DDU_Ctrl FPGA.

Elastic Buffer Overflow

<--was 3
<--was 800

Don't use COMMA as RxDV indicator!

3

= 0x1BC, 0x050  (time-ordered)  =  0x50BC  (in parallel)

still using previous Mem

New Mem Requested^^^

STACK_MT false means Writing to Next Mem.current fiber write mem ID (no critical load)

current fiber read mem ID

EMTPY has 1-clock latency rel to WEN, problem for simultaneous REN!
EMTPY (Read Domain) latency is only for going-False case after a Write.

Fiber inputs are frozen until ~9BX after Reset goes away

IN_UNIT 14-23-2009_16:56

RLOC=X9Y19

RENRLOC=X6Y11

RLOC=X6Y4

RST

CLK

REN+1
STACK_MT

FON

FIBER_ON FON

REF_CLK_V_SEL=1

SRLOC_ORIGIN=X109Y212

SRLOC=X11Y19
RPM_GRID=GRID

TX_PREEMPHASIS=0
TX_DIFF_CTRL=400

RX_LOS_THRESHOLD=8
RX_LOS_INVALID_INCR=2
CLK_COR_SEQ_LEN=2
CLK_COR_SEQ_2_USE=TRUE

CLK_COR_SEQ_2_2=00001010000
CLK_COR_SEQ_2_1=00110111100

CLK_COR_SEQ_1_2=00011000101
CLK_COR_SEQ_1_1=00110111100

CLK_COR_REPEAT_WAIT=0
CLK_COR_KEEP_IDLE=TRUE
ALIGN_COMMA_MSB=TRUE

REQ_RST

STACK_MT

REQ_RST

NEXT_ENB

CLK

RST

RLOC=X6Y6

STACK_MT

NEXT_ENB
REN+1
WEN+1

RLOC=X9Y8

NEXT_ENB+1

RLOC=X6Y6

RLOC=X6Y6

RELEASE

RST

CLK
NEW_ENB

RLOC=X6Y11

8CODE

RST

MEM_ERROR

TXEN

TXOUT33
TXOUT32

TXOUT[33:32]

NEW_ENB

MEMREQ

RLOC=X3Y10

LOC=TBUF_X14Y107:TBUF_X74Y111

RLOC=X9Y10

FOK

ONLY

RLOC=X15Y15

NO_DATA

RDOUT[31:0]

RDOUT[7:0]

RDOUT[15:8]

RLOC=X9Y9

RLOC=X9Y11

RLOC=X9Y19

RXBUFSTAT[1:0]

RXBUFSTAT1

KIN0
KIN1

KIN[3:0]

RLOC=X3Y2

FOK

FOK

RHL

RHS

TXOUT[33:32]

TXOUT[35:32]TXOUT[15:0]

TXOUT[31:0]

CLR_MRQRST

CLR_MRQRST

FOK

RST

START

RLOC=X6Y6

NEXT_ENB-1

LOW[3:0]

LOW[3:0]

LOW[3:0]

NEXT_ENB+1

NEXT_ENB+1

RLOC=X6Y5

RST

CLK

FIFO_FULL
LWEN

NEXTENB

RXDV

CLK
RST

CLK

START-1
STARTED
START
NEW_ENB

MEMREQ

RLOC=X6Y10

RLOC=X6Y10

RLOC=X6Y7

RLOC=X6Y11

EN_USENEXT

EN_USENEXT
REN+1

NEXT_ENB

RST

RLOC=X9Y9

RST

CLK

MREQ_RST

CLK

WRNEXT

CLK

CLK

MEMRQ-1

CLK

REN

CLK
RELEASE_RDY

RST

REN
CLK

CLK

RST

STARTEDSTART

CE_NEXTENB

NEXT_ENB

CLK
NEXT_ENB

RST

MEM[4:0]

OLDMEM[4:0]

RST

REN
CLK

RST
MREQ_RST

FULL-3
START

LWEN
NEXT_ENB-1
CE_NEXTENB

LWEN

LWEN

NEXTENB

RST

NEXTENB

FIFO_FULL

RMEM[4:0]
REN+1

CLK
CLK
RST

CLK
CLK

RXP
RXN

REF80

TXP
TXN

TXER[3:0]

RXCLK-NOUSE

COMMA

TXINHIB

RLOC=X9Y11

CLK

OVERFLOW

LOOP_STACK_FULL

OVERFLOW
STACK_FULL

LOOP_REN
RELEASE_RDY

REN

LOOP_REN
REN

RELEASE_RDY

CLK

RST

LOW3

LOW2

LOW0

LOW1

LOW[1:0]
LOW[3:0]

DOUT15
DOUT14
DOUT13
DOUT12

RXER

RXNIT[3:0]

RXNIT1

RXNIT0

RXNOSYNC[1:0] RXNOSYNC1

RXNOSYNC0RXDISPER[3:0]

RXDISPER1

RXDISPER0

CLK
NEXT_ENB

RLOC=X3Y7

FOK

NEWMEM[4:0] NEXTMEM[4:0]

DOUT[7:0]

DOUT[15:8]

DOUT[15:0]

NEXTMEM[4:0]

RST
CLK

CLK
NEXT_ENB RDMEM[4:0]

OVERFLOW

STACK_FULL

LOOP_STACK_FULL

RX_ERRORRXER

CLK

STARTED
FIFO_AF

MEMRQ-2

OVERFLOW

STOP_FIBER

DIFF_RD_WR

NEXT_ENB
DIFF_RD_WR

NEW_ASSIGNED
NEW_ASSIGNED

ASSIGNMENT_ERR

LWEN
NEXTENB
START

NEXT_ENB

NEXT_ENB WEN+1

WEN+1

REN+1
WE+RE

EOE
RHL
FOK

RXRHL
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I1

I2

I3

I4

O

FMAP I1

I2

I3

I4

O

FMAP

BUF

BUF

AND2B1

AND2

I1

I2

I3

I4

O

FMAP

Q1

Q0

TC

CE

C
R

CEO

CB2RE

AND2B1

I1

I2

I3

I4

O

FMAP
I1

I2

I3

I4

O

FMAP

AND3B2

I1

I2

I3

I4

O

FMAP

I1

I2

I3

I4

O

FMAP

I1

I2

I3

I4

O

FMAP

Page 36

CMS CSC Electronics

JRG
DDU Input Controller Logic

D785DInput Unit 2

FILL is effectively DO16

3A

Page 5

Page 42

Page 36

2-LAST-in-a-row

3rdLAST+1

3-LAST-in-a-row

Do we really want RXDV to override a FILL?  YES

FILL Logic for 2-4 word alignment

1.5-logic-step delay

only keep first two 8-codes (L1A number)

RLOC=X12Y13

RLOC=X9Y5

NO_DATA+1

RLOC=X15Y14

RLOC=X12Y13

RLOC=X15Y13

WC1

NO_DATA+1

NON_EMPTY_EVT

DOUT12

DOUT17LAST_BIT

IN_UNIT 24-23-2009_16:56

RST_PHASE
RXDV
RST_FILL

RST_PHASE

RXDV

RLOC=X15Y16

RLOC=X15Y19

NO_DATA

RXDV

REN_ERR ERROR

RLOC=X9Y6

RLOC=X6Y9

RLOC=X9Y5

RLOC=X15Y4

RLOC=X15Y-14

RLOC=X9Y4

RST

D1S[17:0]

DOUT[17:0]
CLK

RST_FILL

RXDV

RHL

RHL

RLOC=X15Y19

NEW_ASSIGNED
RLOC=X6Y4

NEW_ASSIGNED

ASSIGNMENT_ERR RLOC=X6Y4

NO_DATA

ND+2

ND+2

ND+2

ND+1

WC1
NON_EMPTY_EVT

RLOC=X12Y12

NO_DATA

WC1

RLOC=X15Y13

RLOC=X3Y7

RLOC=X9Y7

LWEN

LRXDV

END
END_EN

NON_EMPTY_EVT

LAST_BIT

RST_FILL

LAST_FILL

LASTEN
LAST

DOUT15

FOK
RLOC=X12Y13

RLOC=X15Y13

RST_FILL

RLOC=X15Y3

LAST+2

D2SS[17:0]

WC1

WEN

RXDV

CLK

RST

RLOC=X9Y7

RLOC=X15Y15

RLOC=X15Y15

RLOC=X3Y7

STAT_BIT

WENSTAT DO17
LWEN-1

RXDV
LAST

LAST

RXDV
LAST

RXDV
LAST

RLOC=X15Y18

MISALIGNED

RLOC=X6Y8

NON_EMPTY_EVT

WC1
WC0

NON-1 LAST_FILL

RLOC=X15Y18

LAST+1LAST
RXDV

LAST

RLOC=X15Y-5RST

RST
CLK

WC1

RDY
END

MISALIGNED

RXDV

FILL

RLOC=X15Y14

FOUT[17:0]

FOUT15

FOUT17
FOUT16

FOUT14

FOUT0
FOUT1

FOUT[13:2]

RLOC=X15Y14

RLOC=X15Y19

MISALIGNED

NON_EMPTY_EVT

WC0

LAST+2

END-1ENDTIMEOUT

END
END

ENDING_DATA
ENDTIMEOUT

MISALIGNED
END

START-1

RLOC=X6Y10

MEMRQ-2
FIFO_AF
STARTED

MREQ_RST
REQ_RST

RST

NEW_ENB
START
STARTED

MEM_ERROR

OVERFLOW

WC1
WC0

NON_EMPTY_EVT

DOUT16

CLK
CLK

ENDING_DATA
RXDV
END
END

END_ENENDING_DATA
ENDTIMEOUT

NO_DATA
NON_EMPTY_EVT

RXDV
LAST+1
LAST

LASTEN

RST_FILL

END-1
ENDTIMEOUT

NO_DATA

CLK

LWEN
START

CE_NEXTENB

CLK

D1S[17:0]

DOUT12
DOUT13
DOUT14
DOUT15

LAST_BIT
LAST

RXDV
WC1

LAST_FILL

WC1

DOUT13
DOUT14
DOUT15

MISALIGNED
END

D2S[17:0]

RDY
CLK

D3S17

DOUT12
DOUT13

DOUT15
DOUT14

8CODE

DOUT14
DOUT13
DOUT12

LWEN-2

STAT
RXDV

ONLY
8CODE
RXDV

CLK

FILL

MISALIGNED
END
RDY
RXDV

ENDED
D3S17

D3S[16:13]

D3S[12:0]
D3S[17:0]

DO17

DO[17:0]
DO[12:0]

DO[16:13]

LAST+2

LAST+2

FOK

EMPTY_EVT

NON-1

CLK
WEN

RST_FILL

RST-FOK

FOK

STAT_BIT
STAT

ND+1

RST

CLK

RST

CLK

NO_DATA

DOUT12
DOUT13
DOUT14
DOUT15

STAT

NON_EMPTY_EVT

LW_EN
RXDV
LAST+1

RHL

ASSIGNMENT_ERR
RDY
FOK

SYNC

RHL
RXBUFSTAT1

FOK

RDY

RXNIT[1:0]

RXNOSYNC[1:0]

RXDISPER[1:0]

KIN[1:0]
WENB

FILL

CLR_MRQRST
NEXT_ENB+1

RST

WEN
ND+1
STAT
WENB

FULL_FLAG

RXDV
LAST+1

LW_EN

NON_EMPTY_EVT

NO_DATA+1
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FD8RE
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FDCE

NAND8

C

CE
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FDSE
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CLR
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FDC

FD8SE
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CE

SET
D[7:0] Q[7:0]

AND4B2

QD

C
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CE

CLR

D Q

FDCE

8BIT0
0x00

G
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XOR2

0x00

OR7_BUS

BUF5

TC

UP

CE

C
CLR

L

Q[7:0]

CEO

BUF

BUF
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E       E
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X      X
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X      X

E       EL
E       E

X      X
------------- E      X

E       EL

Lost 1 word OR 3 extra:Normal event sync: Lost 2 words OR 2 extra:
E      E

Fill     E

Lost 3 words OR 1 extra: E      X

Fill     E
Fill   Fill

LL
Fill   Fill

Normal, but lose 2nd E-Word:

L

L

E       E
Fill      E

Normal, but lose 1st E-Word:
(or lose last E-Word)

(or lose 3rd E-Word)

Normal, but BAD 1st E-Code:

E       X
E       E

X       EL

*Assume 4 E-Codes at DMB End are sequential with no gaps*

Normal, but BAD 2nd E-Code:

BAD 3rd or 4th E-Code is no problem

BRAM FIFO Output

3B

Page 6

Fill      E

(     means LAST Flag will be set for that word)LLAST Flag Logic tables, checks for E-Codes in DMB Data
LAST Flag is insensitive to single-bit errors

no vital load

Set LAST Flag for Bad 2nd E-Code case

OLD_WARN

11-3-2008_9:59 3IN_UNIT

REN_ERR

WRNEXT
NEW_ASSIGNED

MCNT[4:0]

LIDLE

END_EN

STAT

FULL_FLAGFULL_FLAG-1

RST_FILL+1

RST_FILL+1RST_FILL

CLK

LIDLE

WARN-1

AFUL[7:0]

AFUL6
AFUL5
AFUL4
AFUL3
AFUL2
AFUL1
AFUL0

FFUL[6:0]

FFUL[7:0]DOUT[12:5]
7-WARN-BITS

GOOD-E-CODE

LD_WARN
LD_WARN

DOUT13
DOUT12 GOOD-F-CODE

F-CODE

LAST-WARN-BIT
L1-BUFF-AFUL

L1-BUFF-WARN
DOUT42

RXDV
CLK

RST_FILL

4-F
3-F
2-F
1-F

STOP_FIBER
RLOC=X12Y4

DIN[15:0]

TXEN

NONE_FREE

IDLE

LASTEN

LAST
FILL

END
LRXDV

STAT_BIT

E0_ON_WC_EQ0+2

SRLOC=X15Y13SRLOC=X15Y13

SRLOC=X15Y13

E0_ON_WC_EQ0

D2S[17:0]

D2S17

D2S[12:0]

D2S[16:13]

D2SS[12:0]

D2SS[16:13]

D2SS[17:0]

D2SS17

LAST+2

SRLOC=X15Y13

WEN
CLK

RST_FILL

LLAST+2

LAST+2
WC0
WC1

E1_ON_WC_EQ2

WC0
WC1

WEN
CLK

RST_FILL

LLAST+1LAST+1

LAST+1

RST_FILL

WEN
CLK

E0_ON_WC_EQ0+1

CLK
WEN

RST_FILL

DOUT15

LAST_BIT

LAST_FILL LWEN

KIN1
KIN0

CLK

RST

MEMREQ
NEW_ENB

NEW_ASSIGNED

TXOUT[15:0]

IDLEOUT[15:0]

DOUT15
DOUT14

RXDV

3-F
2-F
1-F

DOUT43

CLK

RST_FILL

CLK

RST

DOUT12
DOUT13
DOUT14
DOUT15

1-E
2-E
3-E
4-ECLK

RXDV

E-CODE

RXDV
1-F
2-F
3-F

DOUT[7:0]

RST_FILL
WC1
WC0

GOOD-F-CODE

WC0
WC1

LD_FULL

CLK
3-E
2-E
1-E

RXDV

7-FULL-BITS

RST

CLK
LD_FULL

CLK

RST_FILL+1

FDAT[5:1]

FDAT[15:0]FDAT0

FDAT7

FDAT[15:8]

FDAT6

FFUL[6:0] FULFLAG

MCNT[4:0]

DIAG8

DIAG[15:0]

DIAG14
DIAG15

DIAG13
DIAG12

DIAG11
DIAG10
DIAG9

DIAG[4:0]

DIAG7
DIAG6
DIAG5

NON_EMPTY_EVT
NO_DATA

RST

CLK
RELEASE
NEW_ENB

MEM_CNT

RST_FILL

STACK_MT

REQ_RST

REN
STACK_MT

CLK

RST

REN_ERR-1

WARN
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AND2
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FMAP

BUF8

BUF8

OR7

BREFCLK

BREFCLK2

CHBONDI[3:0]

CONFIGENABLE

CONFIGIN

ENCHANSYNC

ENMCOMMAALIGN

ENPCOMMAALIGN

LOOPBACK[1:0]

POWERDOWN

REFCLK

REFCLK2

REFCLKSEL

RXN

RXP

RXPOLARITY

RXRESET

RXUSRCLK

RXUSRCLK2

TXBYPASS8B10B[3:0]

TXCHARDISPMODE[3:0]

TXCHARDISPVAL[3:0]

TXCHARISK[3:0]

TXDATA[31:0]

TXFORCECRCERR

TXINHIBIT

TXPOLARITY

TXRESET

TXUSRCLK

TXUSRCLK2

CHBONDDONE

CHBONDO[3:0]

CONFIGOUT

RXBUFSTATUS[1:0]

RXCHARISCOMMA[3:0]

RXCHARISK[3:0]

RXCHECKINGCRC

RXCLKCORCNT[2:0]

RXCOMMADET

RXCRCERR

RXDATA[31:0]

RXDISPERR[3:0]

RXLOSSOFSYNC[1:0]

RXNOTINTABLE[3:0]

RXREALIGN

RXRECCLK

RXRUNDISP[3:0]

TXBUFERR

TXKERR[3:0]

TXN

TXP

TXRUNDISP[3:0]

GT_CUSTOM
OR2

FD5CE

C

CE

CLR

D[4:0] Q[4:0]

OR2B1

OR3B1

I1

I2

I3

I4

O

FMAP

C
CLR

D Q

FDC

I1

I2

I3

I4

O

FMAP

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

AND2

I1

I2

I3

I4

O

FMAPOR3B1

EMTPY has 1-clock latency rel to WEN, problem for simultaneous REN!
EMTPY (Read Domain) latency is only for going-False case after a Write.

STACK_MT false means Writing to Next Mem.

New Mem Requested^^^

still using previous Mem
= new Mem assn'd, but

<--was 3

Don't use COMMA as RxDV indicator!

CMS CSC Electronics
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D785D

fiber release mem ID

Elastic Buffer Overflow

IDLEOUT needs local control logic.
REN is driven by RD_CTRL.
TX_EN & DIN are driven by DDU_Ctrl FPGA.
NEW_ENB & NEW_MEM are driven by MemCtrl.
FIFO_AF & FIFO_FULL are driven by Tbufs from 22 mem's.

next fiber write mem ID

gets 1st mem after HardRST (startup)

Input Unit

sync'd to WR_SEL

= 0x1BC, 0x050  (time-ordered)  =  0x50BC  (in parallel)
Send 2 Idle bytes:   K28.5(10111100), D16.2(01010000)

Kill WEN & MemReq on Mem_Error?

current fiber write mem ID (no critical load)

<--was 800

2D
4

= WrFIFO is different than RdFIFO

current fiber read mem ID

Fiber inputs are frozen until ~9BX after Reset goes away

RLOC=X6Y15

IN_UNIT_B 14-23-2009_16:58

RLOC=X9Y7

RLOC=X3Y9
RLOC=X3Y10

RLOC=X6Y7

WEN+1

RLOC=X6Y7

RLOC=X3Y2

CLK

TXINHIB

REF_CLK_V_SEL=1

SRLOC_ORIGIN=X109Y212

RLOC=X11Y15
RPM_GRID=GRID

TX_PREEMPHASIS=0
TX_DIFF_CTRL=400

RX_LOS_THRESHOLD=8
RX_LOS_INVALID_INCR=2
CLK_COR_SEQ_LEN=2
CLK_COR_SEQ_2_USE=TRUE

CLK_COR_SEQ_2_2=00001010000
CLK_COR_SEQ_2_1=00110111100

CLK_COR_SEQ_1_2=00011000101
CLK_COR_SEQ_1_1=00110111100

CLK_COR_REPEAT_WAIT=0
CLK_COR_KEEP_IDLE=TRUE
ALIGN_COMMA_MSB=TRUE

RLOC=X9Y7

RDOUT[15:8]

RDOUT[7:0]

RDOUT[31:0]

DOUT[15:0]

DOUT[15:8]

DOUT[7:0]KIN0
KIN1

KIN[3:0]

RLOC=X9Y5

FOK

RST

RLOC=X6Y2

NEXT_ENB

RLOC=X6Y2RLOC=X6Y2

NEXT_ENBNEXT_ENB-1

STACK_FULL

OVERFLOW

LOOP_STACK_FULL

RLOC=X6Y15

LOOP_STACK_FULL

LOOP_REN
REN

RELEASE_RDY

RHL

CLK

OVERFLOW

CLK

RST

RELEASE_RDY

RLOC=X9Y5

LOC=TBUF_X14Y0:TBUF_X74Y4

OLDLOC=TBUF_X40Y48:TBUF_X46Y52

OLDLOC=SLICE_X40Y48:SLICE_X46Y52

RLOC=X6Y1

RLOC=X6Y2

RST

LWEN

START

RLOC=X15Y11

RLOC=X9Y6

RLOC=X6Y6

RLOC=X6Y6

RLOC=X6Y3

MEMREQ
REQ_RST

MEMREQ

EN_USENEXT

RLOC=X9Y4

RLOC=X6Y7

REN+1
NEXT_ENB

MREQ_RST
RST

REQ_RST

MEMRQ-2
STARTED
FIFO_AF

RST

CLK

TXOUT[33:32]

TXOUT32
TXOUT33

FOK

STACK_MT

RST

CLK

MREQ_RST

CLK

WRNEXT

CLK

NEXT_ENB

CLK

MEMRQ-1

CLK

CLK

REN

RST
CLK

CLK

REN

CLK

RST

REN RELEASE

FOK

CLK

RST

STARTED

CE_NEXTENB

CLK
NEXT_ENB

RST

MEM[4:0]

RST
CLR_MRQRST

NEXT_ENB+1

START
FULL-3

NEXTENB
START

LWEN

RXDV
ONLY

8CODE

CLK
DOUT12
DOUT13

DOUT15
DOUT14

NO_DATA

NEW_ENB
START
STARTED

START-1

NEXT_ENB+1

FIFO_FULL
LWEN

NEXTENB

LWEN
FIFO_FULL
NEXT_ENB+1

NEXTENB

RST

CLK

NEXT_ENB-1 NEXTENB

RST

OLDMEM[4:0]

RST

REN
CLK

RMEM[4:0]
REN+1

RDMEM[4:0]

OVERFLOW
STACK_FULL

LOOP_REN
RELEASE_RDY

REN

TXP
TXN

TXER[3:0]

RXCLK-NOUSE

COMMA

CLK
CLK
RST

TXOUT[15:0]

TXOUT[31:0]

TXOUT[33:32]

TXOUT[35:32]

LOW[3:0]

LOW[3:0]

LOW[3:0]

CLK

RXP
RXN

REF80

LOW[3:0]

LOW1

LOW0

LOW2

LOW3

LOW[1:0]

LWEN

CE_NEXTENB

START

RXER

RXNIT[3:0] RXNIT0

RXNIT1

RXNOSYNC[1:0]

RXNOSYNC0

RXNOSYNC1

RXDISPER[3:0]

RXDISPER0

RXDISPER1

FOK

RLOC=X3Y7

FOK

RXBUFSTAT1

RXBUFSTAT[1:0]

NEXTMEM[4:0]

RX_ERRORRXER

CLK

MEM_ERROR
OVERFLOW

TXEN

STOP_FIBER

RST

CLK
NEW_ENB

RST

NEWMEM[4:0] NEXTMEM[4:0]

NEXT_ENB
STACK_MT

DIFF_RD_WR

EN_USENEXT
REN+1
NEXT_ENB

NEXT_ENB

RST

CLK

STACK_MT
NEXT_ENB

REN+1
WEN+1

DIFF_RD_WR

CLK

NEW_ENB

CLR_MRQRST

NEW_ASSIGNED

FON

FONFIBER_ON
CLK

NEXT_ENB

RHS

ASSIGNMENT_ERRNEW_ASSIGNED

WEN+1

REN+1
WE+RE

EOE
RHL
FOK

RXRHL



AND2B1

AND3I1

I2

I3

I4

O

FMAPC
CLR

D Q

FDC

AND2

AND3

BUF13

BUF4

OR2B2

V
C

C

AND4B1
AND3B1

BUF

BUF

V
C

C

V
C

C

BUF

12BIT0
0x000
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N

D

BUF

C

CE

D Q

R

FDRE

OR3 C

CE

D Q

R

FDRE

SOP4B3

I1

I2

I3

I4

O

FMAP

I1

I2

I3

I4

O

FMAP
4
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2

1
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3
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I1

I2

I3

I4

O

FMAP

I1

I2

I3

I4

O

FMAP

AND3C

CE

D Q

R

FDRE

V
C

C

I1

I2

I3

I4

O

FMAP

I1

I2

I3

I4

O

FMAP

NAND4B1

I1

I2

I3

I4

O

FMAP

I1

I2

I3

I4

O

FMAP

FD18CE_RPM

C

CE

CLR

D[17:0] Q[17:0]

AND2

I1

I2

I3

I4

O

FMAP

I1

I2

I3

I4

O

FMAP

I1

I2

I3

I4

O

FMAP

C
CLR

D Q

FDC

I1

I2

I3

I4

O

FMAP

OR2

C

CE

D Q

R

FDRE INV

OR2B1

SOP3B1A

AND4B2

I1

I2

I3

I4

O

FMAP

I1

I2

I3

I4

O

FMAP

Q1

Q0

TC

CE

C
R

CEO

CB2RE SOP4B1

AND3B2

I1

I2

I3

I4

O

FMAP

I1

I2

I3

I4

O

FMAP

C
CLR

D Q

FDC
I1

I2

I3

I4

O

FMAP

CLK

CTRL

EN

I0BUS[17:0]

I1BUS[17:0]

Q[17:0]

MUX2_18B_REG

RST

FD18CE_RPM

C

CE

CLR

D[17:0] Q[17:0]

FAST13B10

O
A[1:0]

B[1:0]

I1

I2

C[1:0]

D[1:0]

Q

ON

I0

EN

SR4CE_RPM

CE

Q3

Q2

Q1

Q0

C
CLR

SLI

SOP3B1A

I1

I2

I3

I4

O

FMAP

BUF

BUF

AND2B1

I1

I2

I3

I4

O

FMAP

I1

I2

I3

I4

O

FMAP

I1

I2

I3

I4

O

FMAP
I1

I2

I3

I4

O

FMAP
I1

I2

I3

I4

O

FMAP

AND3B2

I1

I2

I3

I4

O

FMAP

only keep first two 8-codes (L1A number)

Page 36

Page 42FILL is effectively DO16
FILL Logic for 2-4 word alignment

CMS CSC Electronics

JRG
DDU Input Controller Logic

D785DInput Unit

Do we really want RXDV to override a FILL?  YES

2D
4A

Page 36

Page 5

1.5-logic-step delay

RLOC=X12Y15

RLOC=X15Y10

RLOC=X12Y15

RLOC=X15Y9

RLOC=X9Y1

4-23-2009_16:58 2IN_UNIT_B

RST_PHASE

RLOC=X15Y10

REN_ERR

RLOC=X15Y11

FULL_FLAG

RLOC=X9Y1

RLOC=X9Y0

RLOC=X15Y16

RLOC=X15Y0

RLOC=X15Y11

RHL

RLOC=X15Y14

RLOC=X9Y2

RLOC=X15Y12

RLOC=X9Y3

RLOC=X15Y15

FOK

FOK

RST-FOK

RLOC=X12Y15

RLOC=X12Y14

FOK

DO17

DO[16:13]

DO[12:0]
DO[17:0]

RLOC=X15Y16

D2SS[17:0]

RLOC=X3Y9

RLOC=X9Y3

RLOC=X15Y25

CLK

RLOC=X3Y7

DO17

RLOC=X15Y14 RLOC=X15Y15
RLOC=X15Y9

D2S[17:0]

ENDING_DATA
RXDV
END
END

CLR_MRQRST

END
MISALIGNED

RLOC=X15Y9

LAST

RST_FILL

FILL

RLOC=X3Y7

RLOC=X6Y5

RLOC=X6Y4

RLOC=X6Y6

MEMRQ-2
FIFO_AF
STARTED

MREQ_RST
REQ_RST

RST

NEXT_ENB+1
RST

START-1
NEW_ENB
START
STARTED

RLOC=X15Y15

RLOC=X15Y10

LAST+2

END-1
END_EN

END
NO_DATA

ENDTIMEOUT
LAST+2

END
END
RXDV

RST_FILL

MISALIGNED
END

LASTEN
RXDV

LAST+1

WC1
WC0

NON_EMPTY_EVT

DOUT16

CLK

RST_FILL

CLK

LAST

CLK

END_ENENDING_DATA
ENDTIMEOUT

NO_DATA
NON_EMPTY_EVT

RXDV
LAST+1
LAST

LASTEN

RST_FILL
RHL

DOUT17

END-1
ENDTIMEOUT

NO_DATA

CLK
WEN

FILL

FOUT[17:0]

FOUT1
FOUT0

FOUT14

FOUT16
FOUT17

FOUT15

FOUT[13:2]

CLK
RST

RXDV

END
MISALIGNED

RDY

LWEN
START

CE_NEXTENB

LAST_FILL
LAST_BIT

D1S[17:0]

RST

CLK

D1S[17:0]

LAST

LAST_BIT
LAST

RXDV
WC1

NON-1

DOUT12
DOUT13
DOUT14
DOUT15

DOUT12
DOUT13
DOUT14
DOUT15

LAST

LAST_BIT
LAST

RXDV
WC1

NON_EMPTY_EVT
WC1

RDY

RXDV

RXNIT[1:0]

RXNOSYNC[1:0]

RXBUFSTAT1

RXDISPER[1:0]

KIN[1:0]

CLK

RST

D3S[17:0]

D3S17

D3S[12:0]

D3S[16:13]

RXDV
LAST

RXDV
LAST

RDY

ENDED

D3S17

MISALIGNED
END
RDY
RXDV

FILL

LAST_FILL
LWEN-1

LWEN-2

LWEN

STAT_BIT
STAT

RXDVDOUT12
DOUT13
DOUT14
DOUT15

8CODE
DOUT12
DOUT13
DOUT14
DOUT15

STAT RXDV
STAT_BIT

OVERFLOW
ASSIGNMENT_ERR

MEM_ERROR

LAST+2

LAST+2

LRXDVRXDV

RST

CLK

NON_EMPTY_EVT

EMPTY_EVT

CLK
WEN

NON-1

RST_FILL

WC1

LW_EN
RXDV
LAST+1

FOK

DOUT15
DOUT14
DOUT13
DOUT12

STAT

DOUT[17:0]

NO_DATA
NO_DATA+1

RST

CLK

NO_DATA

ND+2

NON_EMPTY_EVT

MISALIGNED
WC1
WC0

STAT
ND+1

WENB
WEN

WEN
ND+1
STAT
WENB

NON_EMPTY_EVT

WC1
WC0

ND+2

MISALIGNED

CLK

RST

ND+2ND+1

RHL

RHL

RLOC=X3Y9

NEW_ASSIGNED

NEW_ASSIGNED
ASSIGNMENT_ERR

RDY
FOK

SYNC

NON_EMPTY_EVT
NO_DATA

ENDTIMEOUT
ENDING_DATA

ONLY
8CODE
RXDV

ERROR

RXDV
LAST+1

LW_EN

RST_PHASE
RXDV
RST_FILL

NO_DATA+1

WC1

NON_EMPTY_EVT

WC1

LAST_FILL
NON_EMPTY_EVT

NO_DATA+1



G
N

D

C

CE

CLR

D Q

FDCE

OR2

INV

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

BUF

XOR2

G
N

D

0x00

BUF5

TC

UP

CE

C
CLR

L

Q[7:0]

CEO

OR2

QD

C

FD

CE

Q3

Q2

Q1

Q0

C
CLR

SLI

SR4CE

AND4

AND3B2

R

Q[7:0]
D[7:0]

CE

C

FD8RE

AND4B3

C

CE

CLR

D Q

FDCE

NAND8

C

CE

D Q
S

FDSE

AND4B1

NAND2

FD8SE

C

CE

SET
D[7:0] Q[7:0]

AND4B2

CE

Q3

Q2

Q1

Q0

C
CLR

SLI

SR4CE

AND4
AND3B2

AND4B1

IDLE16BIT
0xBC50

G
N
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5BIT22
0x16

G
N
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AND4B2

8BIT0
0x00
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AND4B1

C

CE

D Q

R

FDRE
SOP3

BUF13

BUF4

C

CE

D Q

R

FDRE

C

CE

D Q

R

FDRE

AND4B2

C

CE

D Q

R

FDRE

16SOP4B1

C

CE

CLR

D Q

FDCE

AND4

OR7_BUS

BUF

G
N

D

Page 6

E       E

-------------
X      X
X      X

L

X      X
X      X

-------------

E       E

L

X      X
X      X

-------------

-------------
X      X
X      X

E      E

L

-------------
LE       E

X      X

-------------
L

-------------

X      X

CMS CSC Electronics

JRG
DDU Input Controller Logic

D785DInput Unit

X      X

E       EL
E       E

X      X
------------- E      X

E       EL

Lost 1 word OR 3 extra:Normal event sync: Lost 2 words OR 2 extra:
E      E

Fill     E

Lost 3 words OR 1 extra: E      X

Fill     E
Fill   Fill

LL
Fill   Fill

Normal, but lose 2nd E-Word:

L

L

E       E
Fill      E

Normal, but lose 1st E-Word:
(or lose last E-Word)

(or lose 3rd E-Word)

Normal, but BAD 1st E-Code:

E       X
E       E

X       EL

Normal, but BAD 2nd E-Code:

BAD 3rd or 4th E-Code is no problem

BRAM FIFO Output

2D
4B

Fill      E

LAST Flag is insensitive to single-bit errors
LAST Flag Logic tables, checks for E-Codes in DMB Data

*Assume 4 E-Codes at DMB End are sequential with no gaps*
(     means LAST Flag will be set for that word)L

Set LAST Flag for Bad 2nd E-Code case

11-3-2008_10:00 3IN_UNIT_B

REN_ERR

RST

TXEN

DIN[15:0]

RLOC=X12Y6

SRLOC=X15Y13

E0_ON_WC_EQ0+2

SRLOC=X15Y13SRLOC=X15Y13

E0_ON_WC_EQ0

D2S[17:0]

D2S17

D2S[12:0]

D2S[16:13]

D2SS[12:0]

D2SS[16:13]

D2SS[17:0]

D2SS17

LAST+2

SRLOC=X15Y13

WEN
CLK

RST_FILL

LLAST+2

LAST+2
WC0
WC1

E1_ON_WC_EQ2

WC0
WC1

LAST+1

RST_FILL

WEN
CLK

E0_ON_WC_EQ0+1

CLK
WEN

RST_FILLCLK
WEN

LAST+1

RST_FILL

LLAST+1

NONE_FREE
MEMREQ
NEW_ENB

NEW_ASSIGNED

TXOUT[15:0]

IDLEOUT[15:0]

STOP_FIBER

FDAT[5:1]

FDAT[15:0]FDAT0

FDAT6

FDAT7

FDAT[15:8]

GOOD-E-CODEDOUT12
DOUT13
DOUT14
DOUT15

1-E
2-E
3-E
4-ECLK

RXDV

E-CODE

WC0
WC1

LD_FULL

FULL_FLAG

WARN-1

FULL_FLAG-1

AFUL[7:0]

AFUL6
AFUL5
AFUL4
AFUL3
AFUL2
AFUL1
AFUL0

FFUL[6:0]

FFUL[7:0]DOUT[12:5]
7-WARN-BITS

LD_WARN
LD_WARN

GOOD-F-CODE

LAST-WARN-BIT
L1-BUFF-AFUL

L1-BUFF-WARN
DOUT42

RXDV
CLK

RST_FILL

4-F
3-F
2-F
1-F

RXDV

3-F
2-F
1-F

DOUT43

CLK

RST_FILL

CLKRXDV
1-F
2-F
3-F

DOUT[7:0]

RST_FILL

CLK

WC1
WC0

GOOD-F-CODE

CLK
3-E
2-E
1-E

RXDV

7-FULL-BITS

CLK
LD_FULL

RST

RST_FILL+1

RST_FILL+1

RST_FILL+1RST_FILL

CLK

DOUT12
DOUT13
DOUT14
DOUT15

F-CODE

FFUL[6:0] FULFLAG

MCNT[4:0]

LIDLE

END_EN

STAT

LASTEN

LAST
FILL

END
LRXDV

STAT_BIT

DOUT15

LAST_BIT

LAST_FILL LWEN

MCNT[4:0]

NON_EMPTY_EVT
NO_DATA

RST

CLK
RELEASE
NEW_ENB

MEM_CNT

RST_FILL

DIAG[15:0]

DIAG6
DIAG7

DIAG9
DIAG10
DIAG11

DIAG12
DIAG13

DIAG15
DIAG14

DIAG8

DIAG[4:0]

DIAG5

STACK_MT

WRNEXT
NEW_ASSIGNED

REQ_RST

STACK_MT
REN
CLK

RST

REN_ERR-1

WARN

OLD_WARN



S

CIDI

OLO

0 1

MUXCY_D

GND

NOR4

S

CIDI

LO

0 1

MUXCY_L

S

CIDI

LO

0 1

MUXCY_L

I1

I2

I3

I4

O

FMAP

NOR4

GND

GND

VCC

I1

I2

I3

I4

O

FMAP

VCC

S

CIDI

O

0 1

MUXCY

I1

I2

I3

I4

O

FMAP

NOR4B2

Comments:

Date:

Title:

Ver:

Rev:

A

B

C

D

1234

D

C

B

A

4 3 2 1

Sheet Size: B

"RXDV"

A

1

Custom Logic for DDU

19th December 2003

"WEN"

FAST13B10

similar to:  AND12B10 with an OR2 (allows ON to override)

JRG

Page 5

I0 I0

ON

RLOC=X0Y1

CY3

RLOC=X0Y1

CY2

CY1

CY0

INT1
RLOC=X0Y0

Q

O

RLOC=X0Y0

INT0

B1

A0

B0

A1

C1

D0

C0

D1

RLOC=X0Y0

RLOC=X0Y0

INT0

INT1

INT2

C1

C0
C[1:0]

D0

D1D[1:0]

B[1:0] B1

B0

A1

A0
A[1:0]

RLOC=X0Y1

INT2
I1
I2

I1
I2

EN

EN
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Send 2 Idle bytes:
K28.5(10111100)+D16.2(01010000)

JRG
CMS CSC Electronics
Constant Bus Settings

= 0x1BC + 0x050  (time-ordered)

D785D

= 0xBC50  (in parallel)

3B, 4B
1-27-2005_9:50 IDLE16BIT 1

O15

O13
O12

O9
O8

O5
O4

O2

O0
O1

O3

O6
O7

O10
O11

O14

O[15:0]



AND2B1

C

CE

D Q

R

FDRE

C

CE

D Q

R

FDRE

C

CE

D Q

R

FDRE

OR2B1

OR2B1

OR2B1
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SOP3

C

CE

D Q

R

FDRE

C

CE

D Q

R

FDRE

G
N

D

GND

C
CLR

D Q

FDC

VCC

INV

SOP3

C

CE

D Q

R

FDRE

SOP3

C

CE

D Q

R

FDRE

SOP3

C

CE

D Q

R

FDRE

SOP3

C

CE

D Q

R

FDRE

CB4CL_11

C

CE CEO

CLR

D0

D1

D2

D3

L

Q0

Q1

Q2

Q3

TC

UP

CTRL0

CTRL1

EN

I0BUS[4:0]

I1BUS[4:0]

I2BUS[4:0]

I3BUS[4:0]

Q[4:0]

MUX4_5B

C

CE

D Q

R

FDRE

C
CLR

D Q

FDC

SOP3

SOP3

SOP3

INV

INV

D0

D1

D2

D3

A0

A1

E

D2_4E

CEOCE

TC

Q0

Q1

Q2

Q3

C
CLR

CB4CE

INV

M4_1E_RPM

S1

S0

O

E

D3

D2

D1

D0

SOP4B1

OR2

@INIT="0000"

DPOA0

A1

A2

A3

D

DPRA0

DPRA1

DPRA2

DPRA3

SPO

WCLK

WE

RAM16X1D

OR2B1

INV

C

CE

D Q

R

FDRE

C

CE

D Q

R

FDRE

AND2B1

AND2B1

AND2B1

SOP3

CEO

CLR
C

CE

TC

Q[3:0]

CB4CE

V
C

C

C

CE

CLR

D Q

FDCE

SOP4

OR2

OR2

AND3 C

CE

CLR

D Q

FDCE

Which Fibers need a new FIFO?

CMS CSC Electronics

JRG
DDU Input Controller Logic

D785DMemory Control Unit

FIFO Release Control

Up-search for "corner Fiber f0", down-search otherwise.
Search corner "c0" FIFO availability for use by any fiber.

search "corner fifo_busy" radr for free FIFO

7
2, 2D

Page 8

Page 41

2-bit encoding of active OLDENB

write "0" into adr "oldmem" to mark FIFO available

"corner fifo_busy" register

Corner 0 FIFO usage

SEARCH_ERR-1

FREE_ERR-1

MEM_CTRL 111-14-2006_17:04

MEMREQ_F3

FREE

FREE
SEL_C0

FREE

SEL_C1

SEL_C0

MEMREQ_F3

GET_F[3:0]

GET_F0

GET_F1

GET_F2

GET_F3

SEARCH_F[3:0]

DID_F3

SEARCH_F0

GOT_F3

WWEN_C0

MARK

MARK

MARK

SEARCH_F2

SEARCH_F1

MEMREQ_F3

RST

DONE_F0

CLK

OLDENB[3:0]

OLDENB1

OLDENB2

OLDENB3

OLDENB0

MARK
FREE_F2

FREE_F1

FREE_F1

FREE_F0
FREE_F[3:0]RELEASE_F[3:0]

RELEASE_F0

WEN_C0

WSEL_C1
WSEL_C0

S_C0ADR[4:0]S_C0ADR4
S_C0ADR3

S_C0ADR0
S_C0ADR1
S_C0ADR2

FREE_F3

FREE_F2

FFUL

CEO_SEARCH0
CEO_SEARCH0

DONE_F3

DONE_F2

DONE_F1

CLK

MARK

CLK

WADR4

START_SEARCH

SEARCH_F0

BUSY_C0

LDCNT_C0
BUSY_C0

MARK
RST

CLK
SEARCH_F0

SEL_C0

RST

CLK

SEARCH_F0

CLR_F3

RELEASE_F3

CLK
OLDENB3

RST

CLR_F2

RELEASE_F2

OLDENB2
RST

CLR_F1

CLK
OLDENB1

RST

CLR_F0

CLK
OLDENB0

RST

RELEASE_F1

RST
MARK

CLK

MARK
RST

RST

CLK

FULL

OLD_ENB

OLDCTRL1
OLDCTRL0

WADR2

WADR1

WADR0

WADR3

WADR4

WADR[4:0]

S_C1ADR[4:0]
S_C0ADR[4:0]
OLDMEM[4:0]

WSEL_C0
RST

CLK

S_C0ADR3
S_C0ADR2
S_C0ADR1
S_C0ADR0

MARK

WADR3

WADR2

WADR1

WADR0 BUSY_C0

RST

WWEN_C0

FREE_F0

FREE_F3

RST

CLK

OLDCTRL0
OLDCTRL1

OLDCTRL[1:0]

WSEL_C1

CLK

RST

SIGNAL AFUL

FREE_F0
FREE_F1
FREE_F2
FREE_F3

FREE

OLDCTRL0
OLDCTRL1
FREE_ENB

RSTRST

CLK

RST

MEMREQ_F2

MEMREQ_F1

GOT_F2GOT_F2

RST

CLK

DID_F2
MEMREQ_F2

GOT_F1GOT_F1

RST

CLK

DID_F1
MEMREQ_F1

GOT_F0GOT_F0

RST

CLK

DID_F0
MEMREQ_F0

MEMREQ_F2

MEMREQ_F1

MEMREQ_F0

SEARCH_F3
MARK

RST

GOT_F3

MEMREQ_F[3:0]
MEMREQ_F0

RST

CLK RAMRST_COUNTER[4:0]

RAMRST_COUNTER4

RAMRST_COUNTER[3:0]

SEL_C1

SEARCH_LIM
BUSY_C0
BUSY_C1

RST

CLK

RST

CLK

FREE_ERR

SEARCH_ERR
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SOP4B1 C

CE
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R
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CEOCE

TC

Q0
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Q2

Q3

C
CLR

CB4CE
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OR2
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D0

D1

D2

D3

A0

A1

E

D2_4E

S1

S0
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D1

D0
M4_1E

C
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R

FDRE

SOP4B2B
AND2B1

OR2

OR2C
CLR

D Q

FDC

NOR5

VCC

FD4SE

C

CE

D[3:0] Q[3:0]

SET

FD8SE

C

CE

SET
D[7:0] Q[7:0]

8BIT22
0x16

@INIT="0000"

DPOA0

A1

A2

A3

D

DPRA0

DPRA1

DPRA2

DPRA3

SPO

WCLK

WE

RAM16X1DSOP4

OR2

4BIT0
0x0

CE

R
C

Q2

Q3D3

D2

D0

D1 Q1

Q0

FD4RE

C

CE

CLR

D Q

FDCE

NOR2

C

CE

D Q

R

FDRE

SOP4B1

CEOCE

TC

Q0

Q1

Q2

Q3

C
CLR

CB4CE

C
CLR

D Q

FDC EQ

A[3:0]

B[3:0]

COMP4

AND2

EQ

A[3:0]

B[3:0]

COMP4

CB4CL_11

C

CE CEO

CLR

D0

D1

D2

D3

L

Q0

Q1

Q2

Q3

TC

UP

C

CE

CLR

D Q

FDCE

SOP4
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set for WARN at <= 3
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D785DMemory Control Unit

2-bit encoding of Search GET_Fx

FIFO Assign Control

Assign Fiber to FIFO &
Assign FIFO to Fiber

How many of 22 FIFOs are free?

Up-search for "corner Fiber f3", down-search otherwise.

Corner 1 FIFO usage
search "corner fifo_busy" radr for free FIFO

Search corner "c1" FIFO availability for use by any fiber.

"corner fifo_busy" register

write "0" into adr "oldmem" to mark FIFO available

7A
2, 2D

BUSY_C1

BUSY_C0

SEARCH_LIM

MEM_CTRL 211-14-2006_16:17

MEMFREE[4:1]
MEMFREE[7:0]

MEMFREE[5:2]

MEMFREE[4:1]

ONE_LEFT

Z_E_R_O[3:0]

Z_E_R_O[3:0]SEARCH_RDY

FIFO_SEL

SEARCH_LIM

FULL

OLD-FULL

SIGNAL

MARK
CNT_MEMS

RST

CLK

WWEN_C1

GOT_C[1:0]

BUSY_C[1:0]

PREF_C[1:0]

ASF[1:0]
ASF[3:0]

S_C1ADR[4:0]S_C1ADR4
S_C1ADR3

S_C1ADR0
S_C1ADR1
S_C1ADR2

SEL_C0

SF[1:0]

SF[3:0]

CEO_SEARCH1
CEO_SEARCH1

SF[1:0]
SF0
SF1

RST
MARK

MARK

CLK

MARK-1

BUSY_SEARCH

BUSY_SEARCH
FIFO_SEL

END_SEARCH

END_SEARCH

FIFO_SEL
MARK

MARK-2

END_SEARCH

BEST_SEL

FULL

CLK

PREF_C1

GOT_C0

RST

SEL_C1
MARK

FREE
WADR4

BUSY_SEARCH

START_SEARCH

SF0
SF1

FREE
RST

CLK

FREE

INITCNT[7:0]

GET_F0
GET_F1
GET_F2
GET_F3

SF1
SF0

SEARCH_F3

SEARCH_F2

SEARCH_F1

SEARCH_F[3:0]
SEARCH_F0

FULL
RST

CLK
SEARCHING

START_SEARCH
SEARCHING

START_SEARCH

SEARCH_F3

BUSY_C1

LDCNT_C1
BUSY_C1

SEARCH_F3

CLK

SEARCH_F3

PREF_C0

GOT_C1

CLK

FIFO_SEL

PREF_C0

BUSY_C0
PREF_C1

BUSY_C1

FIFO_SEL
SEARCH_F1

SEARCH_F3
SEARCH_F2

SEARCH_F0

PREF_C1

PREF_C0

CLK

GOT_C0

END_SEARCH

NEWMEM[7:0]
NEWMEM[4:0]

CLR_ASF

CLK
MARK

WADR[7:0]

WADR[4:0]

CLR_ASF

MARK
CLK

CLK

RST

MARK MARK+1
RST

NEWENB1

NEWENB2

NEWENB3

NEWENB[3:0]
NEWENB0

SEARCH_F1

SEARCH_F0

SEARCH_F2

SEARCH_F3

CLK

CLR_ASF

MARK

MEMFREE3

MEMFREE1

MEMFREE0

MEMFREE[4:0]

MEMFREE2

MEMFREE4

CLK

SEL_C1

END_SEARCH

GOT_C1

CLK

S_C1ADR3
S_C1ADR2
S_C1ADR1
S_C1ADR0

MARK

WADR3

WADR2

WADR1

WADR0 BUSY_C1

WEN_C1
RST

WWEN_C1

MARK

SEARCH_RDY

CLK
CNT_MEMS

RST

FULLFULL-1
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VCC

AND2B2 D0

D1
O

S0

M2_1

AND4B4
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AND3B3 D0

D1
O

S0

M2_1

D0

D1
O

S0

M2_1

D1
O

S0

D0
M2_1B1

AND2

AND2

AND4B2

Comments:

Date:
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B
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4-Bit Loadable,Casc,Dir(up/dwn)

Binary Counter w/ Clk Enable & Async Clr.  Set Up-Count TC thresh at 10 (0Ah)

TC_UP_10

Q0

Q1

Q2

Q3

OR_CE_L

C

L

CLR

T3

CE

TC

UP

T1

TC

T3

T2

D0

T1

D1

T3_DN

T3_UP

D3

D2

TC_DN

T2

T2_UP

T2_DN

CEO

Q0

Q1

Q2

Q3
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E

BUFE

E

BUFE

E

BUFEE

BUFE

E

BUFEE

BUFEE

BUFEE

BUFE

M4_1E_RPM

S1

S0

O

E

D3

D2

D1

D0

SOP3_RPM

EQ

COMP5
A[4:0]

B[4:0]

E
BUFE8

Q
PRE

D

CE

C

FDPE
E

BUFE

E
BUFE8

E

BUFE

E
BUFE8

E

BUFE

E
BUFE8

E

BUFE

SOP4B1_RPM

MUX4_18B

EN

I1BUS[17:0]

I2BUS[17:0]

I3BUS[17:0]

Q[17:0]
I0BUS[17:0]

CTRL[1:0]

M4_1E_RPM

S1

S0

O

E

D3

D2

D1

D0

FD4RE_RPM

CE

R
C

Q2

Q3D3

D2

D0

D1 Q1

Q0

D2_4E_RPM
A0

A1

D0

D1

D2

D3E

SF_BRAM18_36X1024CUSTOM

CLK

CLR_ASSIGN

DIN[17:0]

DO[35:0]

EMPTY

FULL

NEAR_ENDREN

RST

WEN

FULL-8

SOP3B1B_RPM
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JRG
DDU Input Controller Logic

D785D2

FNEXT, FWEN & FxDIN come from the 4 InUnits.
ASF & ASF_ADR come from MemCtrl.
FAD is the fixed FIFO location reference.

Memory Unit (FPGA BRAM FIFO)  w/FWFT

3-logic-step delay

Write Control

3.5-logic-step delay

Not Used:  REN = OE * RD_EN

First Word Fall Through logic:

Din7-0

MemIn-MemOut Mapping:
DO35
DO34
DO33-26
DO25-18
DO17
DO16
DO15-8

Dout35
Dout17
Dout34-27
Dout16-9
Dout26
Dout8
Dout25-18
Dout7-0

9

Page 11

Page 45

Page 38

MT == less than 36-bits of data are available

RLOC=X0Y16

DO[35:0]
DO35

DO[33:26]

DO[7:0]

DO17

DO[25:18]

DO34

DO[15:8]

DO16

MEM_UNIT 111-27-2007_16:28

RLOC=X0Y20

RLOC=X0Y22

RLOC=X0Y27

RLOC=X6Y8

SWITCH_NOW
AT_FULL

RD_EN

OE

REG_EN
CLR_ASSIGN

RLOC=X0Y17

RLOC=X0Y16
CLR_ASSIGN

RLOC=X0Y25

CLR_ASSIGN

WR_SELFIBER_NEXT

CLK

WR_SEL

ASSIGNED

RLOC=X0Y26

ASSIGNED

FIFO_AF1

FIFO_AF0
FIFO_AF[3:0]

FIFO_AF2

FIFO_AF3

NEAR_END

WR_SEL

ASSIGN

RST

CLK

MT
FAD[4:0]

SWITCH_NOW

FNEXT[3:0]

FNEXT2

FNEXT3

FNEXT1

FNEXT0

F3EN

F2EN

F1EN

F0EN

ASF[1:0]
ASF0

ASF1

ASSIGNED

CTRL0

CTRL1

CLK

F0EN

F1EN

FIFO_FULL3

FIFO_FULL2

FIFO_FULL1

FIFO_FULL[3:0]
FIFO_FULL0

CTRL1

CTRL0

CTRL[1:0]
ASF_ADR[4:0]

RST
FIBER_NEXT

F3EN

F2EN

F3EN
F2EN
F1EN
F0EN

CTRL1

CTRL0

ASSIGNED

RLOC=X0Y26

RPM_GRID=GRID

OE
EMPTYMT_OUT

WEN

RST

NEAR_END
MT

CLK

OE

DOUT[25:18]

DOUT17

DOUT[16:9]

DOUT26

DOUT[7:0]

DOUT[34:27]

DOUT35
DOUT[35:0]

DOUT8

MT_OUT
MT

FCK

FWEN3

FWEN2

FWEN1

FWEN0

FWEN[3:0]

WR_SEL

WEN

CTRL0

CTRL1

CTRL[1:0]

WR_SEL

F0DIN[17:0]

F1DIN[17:0]

F2DIN[17:0]

F3DIN[17:0]

DIN[17:0]

MT
OE

RD_EN

MT_EN
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C

FDPE

M4_1E_RPM

S1

S0

O

E

D3

D2

D1

D0

E

BUFE

E

BUFE

SOP4B1_RPM

SOP3B1B_RPM

SF_BRAM18D36X1024CUSTOM
DIN[17:0]

EMPTY

FULL

NEAR_END

RST

WEN

CLK

DO[35:0]

CLR_ASSIGN

REN

FULL-8

MUX4D18B

EN

I1BUS[17:0]

I2BUS[17:0]

I3BUS[17:0]

Q[17:0]
I0BUS[17:0]

CTRL[1:0]

M4_1E_RPM

S1

S0

O

E

D3

D2

D1

D0

FD4RE_RPM

CE

R
C

Q2

Q3D3

D2

D0

D1 Q1

Q0

SOP3_RPM

D2_4E_RPM
A0

A1

D0

D1

D2

D3E

EQ

COMP5
A[4:0]

B[4:0]

Din7-0

MemIn-MemOut Mapping:
DO35
DO34
DO33-26
DO25-18
DO17
DO16
DO15-8

Dout35
Dout17
Dout34-27
Dout16-9
Dout26
Dout8
Dout25-18
Dout7-0

CMS CSC Electronics

JRG
DDU Input Controller Logic

D785D

FNEXT, FWEN & FxDIN come from the 4 InUnits.
ASF & ASF_ADR come from MemCtrl.
FAD is the fixed FIFO location reference.

Write Control
3-logic-step delay

Memory Unit (FPGA BRAM FIFO) *Diagonal* w/FWFT

3.5-logic-step delay

Not Used:  REN = OE * RD_EN

First Word Fall Through logic:

2C
10

Page 41

Page 46

Page 12

Page 34

Page 38

7-18-2005_14:44 1MEMD_UNIT

RLOC=X0Y20

RLOC=X0Y25

RLOC=X0Y22

RLOC=X0Y27

RLOC=X9Y4

RLOC=X9Y16

RLOC=X9Y17

RLOC=X0Y26

MT_OUT

RLOC=X9Y16

ASSIGNED

FIFO_AF1

FIFO_AF0
FIFO_AF[3:0]

FIFO_AF2

FIFO_AF3

NEAR_END

WR_SEL

FIBER_NEXT

ASSIGN

RST

CLK

MT

CLK

FAD[4:0]

FNEXT[3:0]

FNEXT2

FNEXT3

FNEXT1

FNEXT0

F3EN

F2EN

F1EN

ASF[1:0]
ASF0

ASF1

ASSIGNED

CTRL0

CTRL1

WR_SEL

CLK

F0EN

F1EN

CTRL1

CTRL0

CTRL[1:0]
ASF_ADR[4:0]

RST
FIBER_NEXT

CLR_ASSIGN

MT

RD_EN

OE

CTRL[1:0]

WR_SEL

F0DIN[17:0]

F1DIN[17:0]

F2DIN[17:0]

F3DIN[17:0]

F3EN

F2EN
ASSIGNED

CLR_ASSIGN

ASSIGNED

RLOC=X0Y26

RPM_GRID=GRID

OE
EMPTYMT_OUT

F0EN
SWITCH_NOW FIFO_FULL0

FIFO_FULL[3:0]

FIFO_FULL1

FIFO_FULL2

FIFO_FULL3

OE

DOUT[7:0]

DOUT[25:18]

DOUT26

DOUT[16:9]

DOUT[34:27]

DOUT[35:0]
DOUT35

DOUT17

DOUT8

FCK

MT
OE

RD_EN

MT_EN

CLR_ASSIGN

WEN

RST

NEAR_END
SWITCH_NOW

AT_FULL

MT
CLK

DO[35:0]

DO16

DO[7:0]

DO[15:8]

DO17

DO[25:18]

DO[33:26]

DO35

DO34
REG_EN

DIN[17:0]

WR_SEL F3EN
F2EN
F1EN
F0EN

CTRL1

CTRL0

FWEN3

FWEN2

FWEN1

FWEN0

FWEN[3:0]

WR_SEL

WEN

CTRL0

CTRL1



AND2

V
C

C

G
N

D

G
N

D

AND2B1

4

3

2

1

4

3

2

1

DCBA

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

PARENT PAGEBY

DATE FILE

.
PAGE

PROJECT

INV

AND2B1

AND2B1

AND4

C

CE

D Q

R

FDRE

C

CE

D Q

R

FDRE

Q
PRE

D

CE

C

FDPE

ENA

SSRA

CLKA

WEB

ENB

SSRB

CLKB

ADDRB[9:0]

ADDRA[10:0]

WEA

DIA[7:0]

DOA[7:0]

DIB[15:0]

DOPB[1:0]

DOB[15:0]

DIPB[1:0]

DIPA[0:0]

DOPA[0:0]
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D

ENA
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CLKA

WEB

ENB

SSRB

CLKB

ADDRB[9:0]

ADDRA[10:0]

WEA

DIA[7:0]

DOA[7:0]

DIB[15:0]

DOPB[1:0]

DOB[15:0]

DIPB[1:0]

DIPA[0:0]

DOPA[0:0]

RAMB16_S9_S18

SOP3B1A_RPM

AND2B2AND3B2

AND4B1

OR4

V
C

C

G
N

D

AND3B1

AND8

AND2B1

AND2B1

I1

I2

I3

I4

O

FMAP

SOP4B2B

CC10CE_G

CE

C
CLR

CEO

TC

Q[9:0]

CC11CE_G

CE

C
CLR

CEO

TC

Q[10:0]

CC11U1D2_G

C

CE CEO

CLR

DOWN

TC

Q[10:0]

UP

I1

I2

I3

I4

O

FMAP

NOR9
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Din35 Din35
Din34-27 Din33-26
Din26 Din17
Din25-18 15-8
Din17 Din34
Din16-9 Din25-18
Din8 Din16
Din7-0 Din7-0

MemIn-MemOut Mapping:
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D785DSync. FIFO, 18 In, 36 Out by 1024 Deep

sfifo18_36x1024

4.5-logic-step delay

4.5-logic-step delay

4.5-logic-step delay

4.5-logic-step delay

DP_BRAM0

3.5-logic-step delay WEN

3-logic-step delay REN

but 4 input logic should optimize to 1 LUT=4.5 step delay.
5.5-logic-step delay...

4-logic-step delay (via REN)

4.5-logic-step delay (via WEN)

need to write one more after FULL_-3 to make it EVEN

only 120 writes from FULL, 95%

11
9

Page 13

Page 15

EMPTY == less than 36-bits of data are available

DP_BRAM1

^^^Nearly Empty gives CE for Empty Reg.

SRLOC=X0Y18

1SF_BRAM18_36X1024CUSTOM11-27-2007_16:28

RLOC=X0Y0

RLOC=X3Y20
RPM_GRID=GRID

RLOC=X3Y8

RLOC=X0Y18

FULL-6
CNT0

FULL-8 FULL-7

CNT0

CNT10

CNT3

CNT4

CNT5

CNT6

CNT7

CNT9

CNT8

CNT[10:0]

CNT10

RADR[9:0]

CNT10

CNT2

RLOC=X3Y4

CNT_TC

CNT_TC

CNT10

READ

EMPTY
REN

MT3RDWAY

MT4THWAY

MT1STWAY

MT2NDWAY

NEAR_FULL

WEN
REN

EVEN

MT_LD

RLOC=X0Y13

RST

WEN

RLOC=X5Y15

DUM17

DUM[17:16]

DUM16

DIN[16:9]

DIN[17:9]

DIN[17:17]

DIN[17:0]

DUM[15:0]

DIN[7:0]

DIN[8:8]

DIN[8:0]

RLOC=X5Y31

CNT_ENB

CNT_ENB

DO[35:0]
DO[35:18]

DO[17:0]

DO[35:34]

DO[33:18]

DO[17:16]

DO[15:0]

WEN

RLOC=X3Y17

RLOC=X0Y9

RLOC=X0Y13

WEN

WEN

RADR[9:0]

WADR[10:0]

NEAR_END

REN
NOT_FULL

WEN

CLK

RST
CLK

CLK

CLK
RST

WRITE

WADR[10:0]

RADR[9:0]

CLK

RST

READ
WEN

FULL
WRITE

CLK

RST
READ

CLK

NEAR_END

NEAR_ENB

NEAR_END-1

NOT_FULL

CLK

UP

EMPTY
REN
FULL

CLR_ASSIGN

FULL
REN
EMPTY

WEN

DUM[15:0]

DUM[17:16]

CNT0

CNT1

CNT1

CNT0

CNT1

CNT0

REN

CNT1

CNT0

WEN

CHECK

WADR[10:0]
WEN
FULL

RADR_TC

RST

CLK
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CMS CSC Electronics

JRG
DDU Input Controller Logic

D785D

DP_BRAM1

Sync. FIFO, 18 In, 36 Out by 1024 Deep *DIAGONAL*

sfifo18_36x1024_diagonal

4.5-logic-step delay

4.5-logic-step delay
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VIRTEX Family CC10CE Macro

10-Bit Cascadable Binary Counter

15th August 2003

w/ Clk Enable & Async Clr (using MUXCY_L).  RPM_GRID coords X0Y0.

RLOC=X0Y0
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RPM_GRID=GRID
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4th September 2003

11-Bit Cascadable Binary Counter

VIRTEX Family CC11CE Macro

w/ Clk Enable & Async Clr (using MUXCY_L).  RPM_GRID coords X0Y0.

RLOC=X0Y0
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22nd October 2003

Assume that CE includes DOWN+UP
DOWN = Decrement 2
UP.DOWN = Decrement 1
UP = Increment 1

virtex2p Family CC11CEU+1/D-2 Macro

11-Bit CascDir Bin Counter, UP + 1, UP&DOWN - 1, DOWN - 2
w/ Clk En & Async Clr (using MUXCY_L).   RPM_GRID coords.
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D785DRead Control
DDU Input Controller Logic
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JRG

sync'd to REN/LREN for FW
sync'd to GoldDat for LW sync'd to GoldDat !HDR + TR = Next-to-Last Word signal

---> Sent with Header word (only word for event)

(exclude DMB_Err case?)

prompt on OEFIFOx

sync'd w/FIFODONE & NextFiber

Null data on OUT[35:0]

Null data on IN[35:0]
prompt on OEFIFOx

---> Sent with LAST DATA WORD (just before trailer),
with set of 4 E-codes

1st E-code:  GoldDat, FDone, set DOUT19,39 Flags
2nd E-code:  DoneData, low GoldDat, hi ~OWEN, kill DOUT19,39

At LOUT/DOUT =|= Timing near EOE

Tr2:  low OEHDR_TR, hi ~OWEN, EndOfEvent
-X-:  hi ~OWEN, EndEvt=RST_EOE

---> DOUT flags killed by No LW bits in 2nd E-code pair

Tr1:  hi OEHDR_TR, low ~OWEN, hi Done
-X-:  hi OEHDR_TR, low ~OWEN, hi DoneData+1=Done-1

16
2, 2D

Normally set once at EOE

on OUT bus (1st pair of E-codes)
next-to-last word is latched in

---> Sent with Header word

HDR Flag = DOUT34
~OWEN must be set LOW when data is at SELOUT

IN16/34 == FILL
IN17/35 == LAST

(next-to-last word bits)

}
TR Flag = DOUT35

DoneData+1
^^^false for DoneData+4DoneData+2

DoneData-2

HDR + !TR = Header Word

HDR/TR Flag Encoding
^^^bits 34,35/70,71 are always overwritten here^^^

!HDR + !TR = Normal Data

HDR + TR = EmptyEvt signal

bits 16,17/52,53 get overwritten in C-Codes (see 16D). 34,35/70,71 are always overwritten

On ExtFIFO_PAF stop REN,  OE_FOK, and Sync-Set LFIFO_Empty

FIFO_Empty == less than 36-bits of data are available

8-29-2008_15:38 RD_CTRL 1

RST_BOE
START RST

LEXT_FIFO_PAF

FILLED
IN16
IN34 L1A_MISMATCH

LOWEN

CLK

TOG_RST

TOG_RST

TOG_RST

DIN[35:0]

DIN[15:0]

DIN[33:18]

DIN34
DIN35

DOUT[33:18]

DOUT[35:0]

DOUT35

DOUT[17:0]

DOUT34

DIN[35:0]

FIFO_EMPTY

DIN16

DIN17

CLK
START

LFIFO_EMPTY
RST

L1AMISMATCH+1

CLK

ODD_OUT

L1A_ERROR

FIFO_EMPTY
FIFO_EMPTY

FILL

NEXT_FIBER

RST

RST

CLK

RST

L1AN[23:0]

L1AN[23:12]

L1AN[11:0]

L1AN[23:16]

L1AN[15:0]

CLK

CLK

FILL-1
FIFO_EMPTY

OEFOK

ENDEVT

OEFOK

CLK
FIFO_EMPTY
REN RD_1

TOG_IN

CLK

REN

LOUT_ENB

RST

CLK

WRONG_L1A

RST_BOE

GOOD_L1A CLK

DOFW+1
OEFOK
LREN_TRUE
LFIFO_EMPTY

EVEN_OUT

EVT_CEO

CLK

RST_EVCNT
EVCNTRSTCLK

GOODFILL

L1AN[23:0]
L1A_MISMATCH

EVT_CNT[23:8]

EVT_CNT[7:0]

EVT_CNT[11:0]

EVT_CNT[23:12]

EVT_CNT[23:0]

TOG_RST

LGOODLW0
REN

RAW_GOODLW0

FIFO_EMPTY

CLK

CLK
REN

LGOODLW1

TOG_RST

SET_LFIFO_EMPTY

OE_HDR

RST

CLK

DOFW+2

GOLDDAT
OEHDR_TR

OWEN

OEHDR_TR

HDR_TR[35:0] SELOUT[35:0]

OUT[11:0]

OUT[29:18]

OUT[35:0]

OUT35

OUT33

OUT30

OUT28

OUT27
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OUT25
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OUT29
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OUT15

OUT14

OUT13
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OUT10
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OUT4

OUT3

OUT2

OUT1

OUT0

OUT[35:0]

OEFOK
FIFO_EMPTY

IN34

IN35
IN17

IN16

IN35

IN17

IN[15:0]

IN[33:18]

IN[35:0]

RAW_GOODLW1

RST

LCTDATA_EXISTS

OE_HDR TR_FLAG

DOUT[17:0]

OEHDR_TR
GOLDDAT

LOUT_ENB

END_TIME+1
LGOODLW0
LGOODLW1

LGOODLW_IN

DMBLEFT0

DMBLEFT1

DMBLEFT2

OE_HDR

OE_EOF

DOUT[33:18]LOUT[33:18]

LOUT[17:0]
LOUT[35:0]
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EN
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SLI
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O
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SR4CE
SLI
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C
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<<--- in FPGA == GoodDataEN
BeginData:

Followed by 4 NotGoodData cycles

1st word from DMB FIFO

Use as POP for FWFT FIFO?

IN_RDY=NOT_STARTUP

2.1-logic-step delay

2.1-logic-step delay

synched to REN
synched w/DoFW+1

Indicates current REN'd Fiber memory

synched w/DoFW+1,2

synched w/GoodDat+1

synched w/GoodDat

^^^The Last FW just got latched in!^^^

DoData goes true 3 cycles after Do_HDR
...so DoData and Do_HDR do NOT overlap!!

The first GoodData comes at least 3 clocks AFTER the last DoHdr

synched w/DoFW+2

Use as POP for Standard FIFO

Hold off this Reset until EndOfEvent^^^

3 more words to FIFO after FF is set; use LEXT_FIFO_PAF to stop REN/OWEN!
Note that DONE means Last FIFO_REN is done!

16A
2, 2D

Page 41

old: DoHDR-->OE_HDR0-->OE_HDR1-->Done-1-->DONE-->Done+1-->Done+2-->EOE
old: LgoodLW-->FIFODone-->DoneData-->Done-1-->DONE-->OETR0-->OETR1-->EOE

Last LLREN  OETR0-->OETR1-->EOE  better!
DoHDR-->OE_HDR0-->OE_HDR1-->Done-1-->DONE-->EOE

LgoodLW-->FIFODone-->DoneData-->OETR0-->OETR1-->EOE

GOOD_FW

OEFOK

LREN_TRUE

DOFW+1

RST_EOE

ENDEVT

2RD_CTRL11-22-2006_15:44

DMBCNT[2:0]

DMBCNT[3:0]

START

RST_STRT

RST_STRT
RST

CLK

LCTDATA_EXISTS

START_D CLK

PAFCNT1023
RST_LPAF

DATA_RDY

GOOD_FW

START-1

OE_FOK

DODATA

LEXT_FIFO_PAF

DODATA

FIFO_EMPTY

LREN_TRUE

LEXT_FIFO_PAF

RST

CLK

DMBDAV[3:0]

DONE-1

OE_HDR

CLK

L_REN[3:0]

END_OF_FW

LFOK[3:0]
LFOK1
LFOK0

LFOK3
LFOK2

FOE_REN3

FOE_REN[3:0]

CLK

MAXDELAY=1.5NS
NEXT_FIBER

WAIT

DODATA
STARTUP

DOFW+1

CLK

ENDOFEVENT

NOT_NO_DATA

LREN_TRUE
LFIFO_EMPTY

FIRSTWORD DOFW

GO

MOREDATA

RST_DONE

RST_DONE

CLK
RST_DONE

RST_DONE

RST_DONE

BUSY
GOT_L1A

START_D

CLK

STRST

CLK

DOFW+4
DOFW+1DOFW+2

DOFW+3

DOFW+3

CLK

ST-1

CLK

RST
RST_EOEENDEVT

MOREDATA

L1A_POP

BUSY
L1A_MT

RST

DONE
RST_DONE

RST_EOE

CLK
CNT_DMBDAV

CLK

RST_EOE

DOFW+3
DOFW+4

LD_FW

RST_DONE

CLK
DOFW+2FIFO_RD

FOE_REN3
FW_FB

RST_EOE

FOE_REN3

CLK

DONE_DATA

REN_DATA[3:0]

RST_LREN

IN_RDY

CLK

REN_DATA[3:0]

OEFIFO[3:0]

GO_F[3:0]

FIFODONE

FOE_REN[3:0]

DODATA
FIFODONE

DMBDAV[3:0]

REN_TOGGLE

FOE_REN3
DODATA DO_LAST_FIFO RST_DONE

RST_LREN
REN_TOGGLE
DOFW+1

LREN[3:0]

LFCTRL0

LFCTRL1

FIFODONE FIFODONE

FPGA_ID
L_REN3

L_REN3

L_REN2

FPGA_ID

FPGA_ID

L_REN0

L_REN1
LLLREN[3:0]

RST_DONE

LLREN[3:0]

LLREN3

LLREN1

LLREN0

LLREN2

CLK

RST

DO_HDR

DONE_DATA

DODATA

RST_DONE

ENDOFEVENT

DONE
DONE-1

CLK

RST

DONE-2

CLK

OEFOK

CLK

RST_DONE

GOLDDAT-1 GOLDDATOE_FOKLFIFO_EMPTY
RENOE-0

RENOE2

DO_EVENT

RSTLEXT_FIFO_PAF
RST

CLK

RST_PAFCNT

STRST

RST_DONE

REN_TOGGLE REN_TOGGLE

CLK
TOG_EN

RST_DONE

START

DOFW

CLK
LEXT_FIFO_PAF
EXT_FIFO_PAF LEXT_FIFO_PAF

RST_LPAF

EXT_FIFO_PAF

START
BUSY

FIFO_RD

EXT_FIFO_PAF

START
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Page 19

**

JRG

Check for DMB Error Word and consistency:

synched w/GoodDat

2-logic-step delay
synched w/GoodDat

2-logic-step delay

synched w/GoodDat+1

synched w/GoodDat

Check consistency of the four "Special Word" bits:

D785DRead Control
DDU Input Controller Logic
CMS CSC Electronics

ERR
2-logic-step delay

ERR

2.1-logic-step delay
REN's the current OE'd memory

Out to LEDs?
****

3 more words to FIFO after FF is set; use PAF to stop!

16B
2, 2D

2-logic-step delay

Page 18

h A FIFO ends at 1st false "LFIFO_EMPTY" after "LGoodLW"
"FDONE" indicates "LGoodLW" was received:  waiting for the final NotEmpty word from FIFO

------> Switch FIFOs after next good word!
------> "RENOE-0" holds REN enabled until "FDONE" goes false
------> FIFODONE means the LastWord/LREN is on OUT[35:0], NextFiber is set

synched w/GoodDat+1

^^^used to go to XmitMultiErr

Voted bits are not for FirstWord use!
FirstWord only "looks" at 2 DMB words

8-29-2008_16:48 RD_CTRL 3

END_TIME+2

END_TIME+2

RST_LPAF1

RST_LPAF1

PAFCNT1023

RST

CLK

DMBERR

SPWD_MAJOR_ERROR

SPWD_MAJOR_ERROR

EVEN_OUT

EVEN_OUT

CLR_FDONE

LOUT14 LOUT32 OUT32OUT14

GOLDDAT
FDONEFDONE-1

FDONECE

LFIFO_EMPTY

SPWD_ERR

EVEN_GOLD

EVEN_GOLD

CHECK_ENB

CRITICAL_DATA_ERR

CLK

CLK

RENOE-1 RENOE-0

LOUT33
LOUT15

SP3_ERR
FDONE

RST

CLK

ALLDMBERR
ALLDMBERR-

SP0_ERR

VB12

VB[15:12]

VB15
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VB13

ERR3ERR2ERR0 ERR1

SP3_ERR
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SP1_ERR
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LOUT14
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SP0_ERR
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ANYDMBERR
ERR0
ERR1
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SP1_ERR

SP2_ERR

LOUT15
LOUT13
LOUT12

ALLERR_DMB-

LVB[15:12]

LVB13

LVB14

LVB15

LVB12

RENOE-0
MAXDELAY=1.9NS
LFIFO_EMPTY
MAXDELAY=1.9NS

RST

SP3_ANY

OUT12
OUT30

OUT31
OUT13

OUT14
OUT32

OUT33
OUT15

OUT15
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LOUT15
LOUT33

OUT32
OUT14

LOUT14
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OUT13
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OUT30
OUT12
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LOUT30

OUT33
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OUT30OUT12

OUT13
OUT15

SPWDERR

EVEN_GOLD EVEN_GOLD

FILL

LGOODLW1
LGOODLW0

LW_IN

CLK

RST

LFIFODONEFIFODONE

REN

NOT_NO_DATA

DOFW+1

FIFODONE

DODATA

LEXTFIFO_PAF

LREN[3:0]

GOLDDAT
EVEN_GOLD

DMBERR_WORDDMBERR_WORD

CLK
LEXTFIFO_PAF
EXT_FIFO_PAF LEXTFIFO_PAF

MAXDELAY=0.2NS

RST

EVEN_OUT
FILL

SP3_ANY

VB15
FILL

VBIT15

LOUT15
LOUT33
OUT15
OUT33
EVEN_OUT

LSCA_OVFLDMBERR

RST_BOE

CLK

RST
DODATA
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FD4CE
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AND2
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JRG

synched w/GoodDat+1

D785DRead Control
DDU Input Controller Logic
CMS CSC Electronics

12.5ns clock period here Set to 18945 (~236 usec) for now
FIFO Done Timeout: count to 10752,  132 usec=10625 is the worst case possible per FIFO?

synched w/GoodDat+1

16C
2, 2D

^^^FirstWord bit15 Low or A,B,C,D,E,F code^^^

synched w/GoodDat+1
synched w/GoodDat+2

h

h

^^^^Watch for repeat XMIT errors on same DMB^^^^

^^^^Permanent accumulation of DMB-Xmit errors^^^^

REPEAT_XMIT_ERR
PREV_XMIT[3:0]

MXMIT_ERR[3:0]
MXMIT_ERR[3:0]

XMIT_ERR[3:0]

4RD_CTRL8-29-2008_15:58

DMB_XMIT_ERR

XMIT_ERR_UPDATE[3:0]

LLREN[3:0]

RST_BOE

CHECK_FW

INVALID_START_CODE

CLK

RST_BOE

RST_BOEEND_TIMEOUT

LNEXT_FIBER

END_TIME+2END_TIME+1

END_TIMEOUT RST

END_TIMEOUT
CLK

TIMEOUT_ERR

RST

CLK

TIMECNT_EN

END_TIMEOUT

LEND_TIME

START_TIMEOUT

ENDTIME_RST

CLK
TIMEOUT0
TIMEOUT14
TIMEOUT11
TIMEOUT9

TIMEOUT[15:0]

ENDTIME_RST

ENDTIME

CLK

SP3_ANY

SPWD_ERROR
VSPWD_ERR

SPWD_ERR

CLK

LVSPWD_ERR

GOLDDAT

RST

CLK

TIME_OUT

RECENTDATA ENDTIME_WAIT ENDTIME_RST

LEND_TIME

LEND_TIMEOUT

LEXT_FIFO_PAF
DODATA

RECENTDATA
END_TIMEOUT ENDTIME_BUSY

CLK

RST RST

CLK

ENDTIME_RST

END_TIMEOUT

CLK

LEND_TIME
START_D

LCTDATA_EXISTS EVENT_HAD_DATA

DOFW+1
LREN_TRUE
OEFOK

8CODE2

8CODE1

8CODE0

CLK

BAD_FW

LGOLDDAT LGOLDDAT

CLK

GOLDDAT

LVSPWD_ERR
LFILL

CLK

RST_EOE

RST

CLK

XMIT_MULTI_ERR

REPEAT_XMIT_ERRPREV_DMB_XMIT_ERR
DMB_XMIT_ERR

PREV_ERR[3:0]LLREN[3:0]

XMIT_ERRORS[3:0]

CLK
ENDOFEVENT

RST

XMIT_ERR_FB[3:0]

XMIT_ERR[3:0]

XMIT_ERRORS[3:0]

XMIT_ERRORS[3:0]
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D785DRead Control
DDU Input Controller Logic
CMS CSC Electronics

JRG

HDR0TR[29:18]

HDR1TR[11:8]

HDR1TR[29:22]

HDR1TR[3:0]

1=alive, 0=killed

HDR1TR[7]
HDR1TR[6:4]

HDR0TR[11:0]

^^^count DMBs left for readout^^^
Live Channels

DMB Count

DMBDAV

L1A #

16D
2, 2D

Status Monitor
Pick 8 Status signals, include in DAQ HDR/TR

-create logic for OEHDR/TR and their format
Also set 4 FMM bits for each input channel

h

h

h

B

synched to LLLLREN/OE_TR1, inc CritDataErr

SyncErr AND ~MemErr == MultL1Err

"C-Code-Stat"

"Hard Error"

In Hdr/Tr, removed from data--->
--DDUctrl can detect...

Includes DLLerror,--->
RxError, SpwdError

--------------

12b

4b

3b

"Hard Error"----->>

hdr1tr[29:22]
Bring
These

OutB

P

P
P
P
P

P

P

removed from Hdr/Tr--->
--DDUctrl detects easily...

"SCA_OVFL"
B

B

--b17
--b52

--b53

--b16

"RxError"

#Bits usable at EOE (for Used Memories in event? 22 bits)

Killed Channels5b

4b

8b

HDR1TR[21:18]

5RD_CTRL11-27-2007_10:48

HDR_TR17

HDR_TR16

HDR_TR35
HDR_TR34

HDR_TR[15:12]

HDR_TR[33:30]

HDR_TR[11:0]

HDR_TR[29:18]

HDR_TR[35:0]

SINGLE_WARN

MULT_L1A_ERR

SEL_HDRTR

SEL_HDRTR

SEL_HDRTR

MULT_L1A_ERR

HDR1TR[29:22]

HDR1TR27

HDR1TR25

HDR1TR22
HDR1TR23
HDR1TR24

HDR1TR26

HDR1TR28
HDR1TR29

END_TIME+2

END_TIME+1

DONE_DATA

END_TIMEOUT

DONE_DATA

HDR1TR[29:18]

MEM_ERR

MEM_ERR

FIBER_ERR
XMIT_MULTI_ERR

XMIT_MULTI_ERR

FILLED

SYNCERROR

HSTUCK_DATA

HSTUCK_DATA
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D785DRead Control
DDU Input Controller Logic

8-bit

8-bit

8-bit

8-bit

8-bit

JRG
CMS CSC Electronics

End w/wait

Start

Timeouts

synched w/GoodDat+1

End w/data

StuckData

8-bit

LostInEvt

LostInData

8-bit

DMB_Err

16E
2, 2D

L1A# Mismatch Multi-L1A# Mismatch

8-bit LLREN[3:0]LDMBERR

6RD_CTRL12-19-2005_13:31

ML1ERR[3:0]SEL_L1ERR[3:0]L1ERRORS[3:0]

LLREN[3:0]STATUS7

NRDY_F[3:0]

RDY_F[3:0]
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L1A_ERR_UPDATE[3:0]
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NRDY_F2

FPGA_ID
NRDY3

NRDY2

FPGA_ID

CLK

RST

DMBERR



V
C

C

G
N

D
G

N
D

G
N

D
G

N
D

4

3

2

1

4

3

2

1

DCBA

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

PARENT PAGEBY

DATE FILE

.
PAGE

PROJECT

SLI

D0

D1

D2

D3

Q0

Q1

Q2

Q3

L

CLR
C

CE

SR4CLE

V
C

C

TR: 0x/A/?/WW.WWWW/RRRR/UUMK

D785DRead Control
DDU Input Controller Logic

JRG
CMS CSC Electronics 16F

2, 2D

T-2: 0x/8000/FFFF/8000/8000

H2: 0x/8000/0001/8000/HHHH

T-1: 0x/SSSS.SSSS/QQQQ/PPPP

49-bit ~unique constant DMBfull(15)

Ostat DMB-DAV(15) BOEstat DMBcnt

H3: 0x/LLLL/oooo/ZZZZ/GGMY
LiveDMB(15)

K-StatusFOVIDL1A _Number

H1: 0x/5T/NN.NNNN/XXX/I.II/VK
BXNBOE1 type

EOEstat K-StatusCRCwordEOE WordCount

DMBerr DMBwarn(15)DDU EOE Status

64-bit unique constant

RST_DONE

NEXT_FIBER+5
NEXT_FIBER+[5:2]

NEXT_FIBER+3

NEXT_FIBER+2

NEXT_FIBER+4

NEXT_FIBER

7RD_CTRL11-27-2006_9:41

CLK
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JRG
CMS CSC Electronics

Event START timeout 3.2usec: 128=1000/0000=0x80.
Calibration START timeout 6.4usec: 256=0x0100.

SPS BXN cycle from 0 to 923: CLR after 923=0x39B.
D785DRead Control

DDU Input Controller Logic

25ns clock period here

16G
2, 2D

t

set FULL at 8192 events

set AF at Full-512 = 7680 events:

h

Page 22

LSPWD_ERROR

8RD_CTRL1-11-2006_17:59

DO_FREEZE

LEXT_FIFO_PAF

NO_LIVE_FIBERS

SOME_RDY RH

RST

LTR_FLAGTR_FLAG

RST

CLK

CLK

REN_TOGGLE LREN_TOGGLE

ST_CNT[15:0]

ST_CNT8

L1ACLR

CLK RHRH

RST

RST
CLK40

GOLDDAT

GOODFILL LFILL LLFILL

NEXT_FIBER

DO_RST

NEW_L1A
CLK40

GOOD_FW

RST RST

CLK40 CLK40

BUSY

ONE_RDY
L1A_FAKE

L1A_MT+1
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BUSY+2

CLK40

BUSY+1BUSY CLK40
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LNEXT_FIBER

LREN_TRUE

CLK

CLK

CLK

SPWD_ERROR

SP3_ANY

CLK
CLK

CLK

RST

CLK

LLREN_TRUE

LLGOODLW

LLGOOD_FW

CLK

CLK CLK

USE_L1A
BYPASS_PUSH
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MAXDELAY=1.0NS

DO_RST
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DDU Input Controller Logic
Read Control JRG
CMS CSC Electronics

Implement look-ahead logic:

IN_RDY=NOT_STARTUP

D785D

2.4-logic-step delay

1.4-logic-step delay

OE's the correct memory for READ

Fiber memory to READ

Fiber memory Status

2.1-logic-step delay for OEFIFOx

REN_Fx used to POP Fiber memory recordWRNEXT_Fx: Fiber is writing to next memory

2.1-logic-step delay for NEXT_FIBER

3.1-step delay for LD_OE_M

synched to FOE_REN

2.1-logic-step delay

3.2-logic-step delay

1=alive, 0=killed(like OEFIFO+1)

also NotFill

16H
2, 2D

Page 17

if needed, synched to LREN
Enables POP of Fiber memory record

^^^Code Word, but not 8 or C^^^

RST_LNXTFIFO
RST_DONE
NEXT_FIBER+5

11-27-2006_9:41 9RD_CTRL

LFCTRL1

8CODE0

8CODE2

8CODE1

RST_EOE

RENF0

LFOK0

RENOEF_F3

RENOEF_F2

RENOEF_F0

RENOEF_F1

OEF_F[3:0]
REN_F[3:0]

RENOEF_F[3:0]

REN_F[3:0]

REN_F0

REN_F3

REN_F2

REN_F1

REN_F1

REN_F0

IN_RDY

IN_RDY

LFCTRL1

SFCTRL1

RENF0

REN1_F0

LFCTRL0

FIBER_ERR

F0MEM[4:0]

RST

NEXT_FIBER

NEXT_FIBER

CLK

LD_OE_M

RDEM[4:0]

FCTRL0

LFCTRL0

LNXT_FIFO

FCTRL1

REN1_F3

REN1_F2

REN1_F1

REN1_F0

SFCTRL0

SP_B2

SP_B1
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START_TIMEOUT
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FCTRL1

TIGLFOK[3:0]
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RENF+1

POP_F2
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WRNEXT_F[3:0]
WRNEXT_F0

WRNEXT_F1

WRNEXT_F2

WRNEXT_F3

MTIN3

MTIN2

MTIN1

MTIN0

REN_F2
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DDU Input Controller Logic
CMS CSC Electronics

Inputs from DMB FIFOs  to  DDU Control JRG

Access FIBEROK from JTAG as a fiber check.

...notify FMM and maybe set STATUS bit, but

...data is OK until FIFO read time-out occurs.

...but how to know WHEN the bad-data comes out?

MASK fiber on Start/End TIMEOUT?  Kill it in LFOK...

Change in FIBEROK is BAD!  Set error code.
---> RESET required after fiber status change for now...

---> timeout will probably occur for that event

D785D16H
175-10-2006_14:26 FIFO_RDY 1

IN_RDY

MTIN[3:0]

END_RST-1

ENDRSTENDRST

RST

CLK

RST

ALL_RDY

FOK[3:0]

FOK0

FOK1

FOK2

FOK3

MT2

MT1

MT0

MT[3:0]
MT3

FIBEROK[3:0]
LOADKILLF[3:0]

NOTRDY[3:0]
LFOK[3:0]

MT[3:0]

CONS_RDY

DATA_READY

NOT_READY

LFOK[3:0]

LIVE_FIBER[3:0]
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JTAG Status Monitor Signals D785

RX Errors [8-bits]

Almost Full FIFOs [6-bits]
Full FIFOs [12-bits]

FIFO Empty Status [10-bits]
Stuck Buffer Errors [8-bits]

Lost In Event [8-bits]
Lost In Data [8-bits]

DMB Errors [8-bits]

L1A Mismatch [8-bits]

Data Xmit Errors [8-bits]

Timeout: start [8-bits]

Timeout: end-wait [8-bits]
Timeout: end-active [8-bits]

Check FiberErr status (Check_Ferr) [8 bits]
Check FiberOK status (Check_FOK) [8 bits]

OpCode

Code
Old

6b
6a

7a
7b

8b
8a

9

12a

10a

11a
11b

12b

10b

|

Status Register B [16-bits]
Status Register C [16-bits]

13 Fiber 1 & 0 Write Memory [10-bits]
14
15
16

Fiber 3 & 2 Write Memory [10-bits]
Fiber 5 & 4 Write Memory [10-bits]
Fiber 7 & 6 Write Memory [10-bits]

17 FIFO Mem Available 1 & 0 [10-bits]

19
18 *19b

*19a ||
||
||
|||||
|

18 FIFO Mem Min Available 1 & 0 [10-bits]

26
2A

||
|
|
|
|

20 C-Code Status [16-bits]

Page 32

Page 30

RdCtrl0 Current DDU L1A Number (24-bit scaler)

Page 31
||

2222 Status Register A [16-bits]
21 DMB Warn/Full Status [16-bits]

Makes RST last for 16 cycles after RRR is gone:

26 RdCtrl1 Current DDU L1A Number (24-bit scaler)
25

28

Diagnostic Trap [192-bits]

# Mem assigned to Fibers 2-0 [16-bits]

24

*

"CheckFiber"

"XmitErr"

"rdscaler"

"rd1scaler"

"lowstat" "histat"

30
31

Fiber 3-0 Mem Diagnostic [InRD0, 4 * 8-bits]
Fiber 7-4 Mem Diagnostic [InRD1, 4 * 8-bits]

"infpgastat"

Fiber inputs are frozen until ~9BX after Reset goes awayDMB_ERR[7:0]

1JTAG12-7-2006_14:09

TDO_FMEM_MIN

TDO_TIME-ST_ERR
TDO_FMEMAVAIL

TDO_MCNT

TDO_L1NUM

TDO_XMITERR
TDO_FREG

TDO_TRAP

TDO_FDIAG-B
TDO_FDIAG-A

TDO_HISTAT

TDO_DMBWRN

TDO_L1NUM1

TDO_FWMEM_A

XMIT_ERRORS[15:0]

XMIT_ERRORS[7:0]

XMIT_ERRORS[15:8]

LFOK[15:0]

LFOK[7:0]

LFOK[15:8]

TDO_FIBEROK

F12

FERR[7:0]

RST_HOLD
RRR

CLK

RST
TIG

SHIFT

DRCK1
SEL2
DCK1

DRCK2DCK2

TDO_XMITERR

SHIFT

SEL1

TDO1

SHIFT
UPDATE

BTDI

STATUS[31:16]

F5

RST

DRCK2

BTDI
SEL2

SHIFT

SEL2
BTDI

DRCK2

RST

SHIFT

SEL2
BTDI

DRCK2

RST

CLK

UPDATE

SEL1 TDO1

DRCK1

F31

F29

F25

F23
F22
F21

F19

F17
F16
F15

F13

F11
F10

F4
F3
F2

F0
F1F[31:0]

F5
F6
F7
F8
F9

F12

F14

F18

F20

F24

F26
F27
F28

F30

BTDI

JTAG_EN

JTAGRSTF1

NJR
SYNC_RST RRH

F6

TDO_FWMEM_B

TDO_FWMEM_D
TDO_FWMEM_C

RST

TDO_STATUS

BTDI

STATUS[31:0]

STATUS[31:16]

STATUS[31:0]
STATUS[15:0]

SEL2

SHIFT

F3

DRCK2

CLR_RST

RST_HOLDRRR

CLK

TDO_STATC
TDO_STATB
TDO_STATA

EVT_CNT[23:0]

F2
DRCK2 TDO_L1NUM

BTDI
SEL2
RST
SHIFT EVT1CNT[23:0]

F26
DRCK2

BTDI
SEL2
RST
SHIFT

TDO_FFUL

TDO_FIBEROK
TDO_MT

TDO_LOSTAT
TDO_HISTAT
TDO_STATUS

F4
DRCK2 TDO_LOSTAT

BTDI

STATUS[15:0]

SEL2
RST
SHIFT

CLK

RRR

CLR_RST

TDO_C-CODE

TDO_L1NUM1

TDO_L1AERR
TDO_LIDERR

TDO_TIME-END_ERR

TDO2TDO_2STAT

TDO_FW_MEM

TDO_HLSTAT

TDO_LONG_REG



CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

16OR2 V
C

C

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

V
C

C
V

C
C

4

3

2

1

4

3

2

1

DCBA
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PARENT PAGEBY

DATE FILE

.
PAGE

PROJECT

V
C

C

FD12CE

C

CE

CLR

D[11:0] Q[11:0]

FD6CE

C

CE

CLR

D[5:0] Q[5:0]

12OR2

6OR2

8OR2

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

Q[7:0]
D[7:0]

CLR

CE

C

FD8CE

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

BUF8BUF8

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

BUF6

16OR2 V
C

C

Q[15:0]
D[15:0]

CLR

CE

C

FD16CE

Q[15:0]
D[15:0]

CLR

CE

C

FD16CE

BUF8

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

CHECK_12

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[11:0]

Q[7:0]
D[7:0]

CLR

CE

C

FD8CE

V
C

C

8OR2

BUF8

BUF8

Page 30

D785
DDU Input Controller Logic
JTAG Signals JRG
CMS CSC Electronics

Full FIFO

RX Error

StatC

StatB

26A
2A

AF FIFO

Page 29

DMB Warn

"FIFOstatus"
"FIFOfull"

"DMBsync"

"Timeout"

"RxErr"

"LostErr"
"StatA" "StatB"

"StatC"

"DMBwarn"

"CcodeStat"
TDO_C-CODE

2-17-2006_10:23 JTAG 2

DMBWRN[7:0]
DMBWRN[15:0]

DMBWRN[15:8]DMBFULL[7:0]

TDO_DMBWRN

DMBWRN[7:0]DMBWARN[7:0] DMBWRN_FB[7:0]

C-CODE-STAT[15:0]

TDO_LIDERR

LFAF[5:0]

FAF_FB[5:0] LFAF[5:0]FAF[5:0]

F19

FAF[5:0]

LSTATB[15:0]

TDO_STATA

TDO_STATC

TDO_STATB

LSTATC[15:0]

LSTATB[15:0]STATA[15:0]

ENDBUSY_ERR[7:0]

LID_ERR[7:0]

LID_ERR[15:0]
LID_ERR[15:8]LIE_ERR[7:0]STUCK_ERR[7:0]

F8

ENDWAIT_ERR[7:0]

ENDWAIT_ERR[15:8]
ENDWAIT_ERR[15:0]

F11

TDO_TIME-END_ERR

F10

F7

L1_ERR[7:0]

L1_ERR[15:0]

L1_ERR[15:8]

FFULL[11:0]

CLK

RST

CLK

RST

LFFULL[11:0]FFUL_FB[11:0]

SHIFT
RST
SEL2
BTDI

DRCK2

SHIFT
RST
SEL2
BTDI

DRCK2

DRCK2 TDO_TIME-ST_ERR

BTDI
SEL2
RST
SHIFT

TDO_FFUL

F23F22

SHIFT
RST

DRCK2

BTDI
SEL2

SHIFT
RST

DRCK2

BTDI
SEL2

F9

SEL2
BTDI

DRCK2

RST
SHIFT

LFFULL[11:0]

RXERR[7:0]

DRCK2 TDO_MT

BTDI
SEL2
RST
SHIFT

F24
DRCK2

BTDI
SEL2
RST
SHIFT

CLK

RST

LRXERR[7:0]RXERR_FB[7:0]

TDO_L1AERR

SHIFT

SEL2
BTDI

DRCK2

RST

NRDY[15:10]
NRDY[15:0]

NRDY[9:0]

RST

CLK

STATB[15:0] STATB_FB[15:0]

STATC_FB[15:0]STATC[15:0]

CLK

RST

LSTATC[15:0]

LRXERR[7:0] STARTIME_ERR[15:8]

STARTIME_ERR[7:0]

STARTIME_ERR[15:0]

DRCK2

BTDI
SEL2
RST
SHIFT

F20

RST

CLK

DRCK2

BTDI
SEL2
RST
SHIFT

F21



CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

BUF8

BUF8

BUF8

BUF8BUF8

BUF8

BUF8

G
N

D

FD5CE

C

CE

CLR

D[4:0] Q[4:0]

OR2

GT

LT

A[4:0]

B[4:0]

COMPMC5

BUF5

BUF5

BUF5

BUF5
BUF5

BUF5 CHECK_10

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[9:0]

4

3

2

1

4

3

2

1
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BUF5

BUF5

OR2

FD5CE

C

CE

CLR

D[4:0] Q[4:0]

G
N

D

CHECK_10

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[9:0]

GT

LT

A[4:0]

B[4:0]

COMPMC5

CHECK_10

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[9:0]

CHECK_10

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[9:0]

CHECK_10

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[9:0]

CHECK_10

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[9:0]

BUF8

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

CHECK_16

LSHFT
RST
SEL2
TDI

TDODRCLK
DVCENB

STATUS[15:0]

"FiberDiagA"

"WrMemActive"

D785JTAG Signals JRG
CMS CSC Electronics
DDU Input Controller Logic

26B
2A

Page 28

"WrMemActive"
"MemAvail"

"Min_Mem""WrMemActive"

"WrMemActive"

"FiberDiagA"

TDO_FDIAG-B

TDO_FDIAG-A

3-10-2006_12:56 JTAG 3

FB-DIAG[15:0]

FDO_A
FA-DIAG[31:16]

FA-DIAG[15:0]
FA-DIAG[15:8]

FA-DIAG[7:0]

FA-DIAG[31:16]
FA-DIAG[31:24]

FA-DIAG[23:16]

F0DIAG[15:0]

F0DIAG[7:0]
F4DIAG[7:0]

F4DIAG[15:0]

F5DIAG[7:0]

F5DIAG[15:0]

F6DIAG[7:0]

F6DIAG[15:0]

F7DIAG[15:0]

F7DIAG[7:0]
F3DIAG[15:0]

F3DIAG[7:0]

F1DIAG[7:0]

F1DIAG[15:0]

FMEM_MIN[9:5]

FMEM_MIN[4:0]

FMEM_MIN[9:0]

NEW0FMEM_MIN

RST

TDO_FMEM_MIN

TDO_FWMEM_A FWCMEM[9:0]

FWCMEM[9:5]

FWCMEM[4:0]

FW7MEM[4:0]

FW6MEM[4:0]

FW5MEM[4:0]

FW4MEM[4:0]

TDO_FWMEM_D

TDO_FWMEM_C

FW2MEM[4:0]

FWBMEM[9:0]

FWBMEM[9:5]

FWBMEM[4:0]

TDO_FWMEM_B

FW0MEM[4:0]

FW1MEM[4:0]

SHIFT

SEL2
BTDI

DRCK2

RST

F13

FWAMEM[9:0]

FWAMEM[4:0]

FWAMEM[9:5]

F14

RST

DRCK2

BTDI
SEL2

SHIFT

FW3MEM[4:0]

SHIFT

SEL2
BTDI

DRCK2
F16

F15

RST

DRCK2

BTDI
SEL2

SHIFT

FWDMEM[9:0]

FWDMEM[4:0]

FWDMEM[9:5]

SHIFT

SEL2
BTDI

DRCK2

RST

F18

RST EN0FMEM_MIN

FMEMAVAIL[4:0]

CLK

FMEM_MIN[4:0]

CLK
EN1FMEM_MINRST

NEW1FMEM_MIN
FMEMAVAIL[9:5] FMEM_MIN[9:5]

FMEMAVAIL[4:0]

FMEMAVAIL[9:5]

FMEM_MIN[9:5]

FMEM_MIN[4:0]

SHIFT
RST
SEL2
BTDI

TDO_FMEMAVAILDRCK2
F17

FMEMAVAIL[9:0]

FMEMAVAIL[4:0]

FMEMAVAIL[9:5]

F2DIAG[7:0]

F2DIAG[15:0]

DRCK2
F30

SHIFT
RST
SEL2
BTDI

FA-DIAG[15:0]

SEL2
RST
SHIFT

F30
DRCK2

FB-DIAG[31:16]

FB-DIAG[23:16]

FB-DIAG[31:24]

FB-DIAG[15:8]

FB-DIAG[7:0]

FB-DIAG[15:0]

DRCK2
F31

SHIFT
RST
SEL2

BTDI
SEL2
RST
SHIFT

F31
DRCK2

FB-DIAG[31:16]

FDO_B



GND

C
CLR

D Q

FDC

C
CLR

D Q

FDC

C
CLR

D Q

FDC

C
CLR

D Q

FDC

C
CLR

D Q

FDC

C
CLR

D Q

FDC

C
CLR

D Q

FDC

4

3

2

1

4

3

2

1
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C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

AND2

INV

E

A0

A1

A2

A3

D15

D14

D13

D12

D11

D10

D9

D8

D7

D6

D5

D4

D3

D2

D1

D0

D4_16E

E

A0

A1

A2

A3

D15

D14

D13

D12

D11

D10

D9

D8

D7

D6

D5

D4

D3

D2

D1

D0

D4_16E

QD

C

FD
QD

C

FD

QD

C

FD

AND2

QD

C

FD
QD

C

FD

AND2

QD

C

FD

C
CLR

D Q

FDC

DDU Input Controller Logic
CMS CSC ELECTRONICS

JTAG Instruction Decode D785D

8 Bit Instruction Register

JRG

decode first 32 OpCodes (5 bits)

Glitch Protection for JRST function:  must do NOOP after RESET!

27
26

1INSTRGDC1-27-2005_10:13

CLR

CLR

RF31

DF1
D2F1

RF1

F1-1
DF1

CLKCLK

RF1

F0

D4

UPDATE

D4

D4

LSHCK

BTDI

RAW1

RAW2

RAW4

RAW5

RAW6

RAW7

RAW0

RAW3

SEL1
SHIFT

D4

D1

D3

D5

D6

D7

D2

D0

D[7:0]

D0
D1
D2
D3
D4

D3
D2
D1
D0

CLK

F1

F31

CLK

RF31

CLK CLK

DF31
F31-1

D2F31
DF31

F31

F0

F17
F18
F19

F21
F22
F23
F24
F25
F26
F27
F28
F29
F30

F20

F16

F[31:0]

F[15:0]

F3
F4
F5
F6
F7
F8
F9
F10
F11
F12
F13
F14
F15

F2
F1

F[31:16]



AND2

AND2

AND2

AND2

AND2

AND2

AND2

AND2

AND2

AND2

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

AND2
OR2

OR2
AND2

OR2
AND2

AND2

4

3

2

1

4

3

2

1
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OR2
AND2

AND2

AND2

OR2

OR2
AND2

AND2
OR2

OR2
AND2

OR2

OR2

AND2

INV

AND2

CMS CSC Electronics

JRG

10-bit JTAG Register Read out (on DVCENB)

DDU  10-bit JTAG Register Readout D785DDU Input Controller Logic
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26B
CHECK_10 11-27-2005_10:18

STATUS[9:0]

STATUS0
STATUS1
STATUS2
STATUS3
STATUS4
STATUS5
STATUS6
STATUS7
STATUS8
STATUS9

DVCENB

TDO

SEL2
CLKENA

CLKENA

CLKENA

STAT4

STAT1

RST

STAT8

RST

STAT2

STAT3

STAT7
DRCLK

STAT6

STAT6

RST

DRCLK

STAT5

STAT5

RST

DRCLK

STAT4

RST

DRCLK

STAT3

RST

DRCLK

STAT2

RST

DRCLK

STAT1

RST

DRCLK

STAT7

DRCLK

DRCLK

STAT8
STAT9

RST

RST

STAT9

DRCLK

STATUS9

STATUS8

STATUS0

STATUS1

STATUS2

STATUS3

STATUS4

STATUS5

STATUS6

STATUS7

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT

NSHFT

CLKENA

CLKENA

CLKENA

CLKENA

CLKENA

CLKENA

CLKENA

CLKENA

LSHFT NSHFT

CLKENA

STAT0

TDI



AND2

AND2

AND2

AND2

AND2

AND2

AND2

AND2

AND2

AND2

AND2

AND2

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

C

CE

CLR

D Q

FDCE

AND2
OR2

OR2
AND2

OR2
AND2

AND2

AND2

AND2
OR2

4

3

2

1

4

3

2

1
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OR2
AND2

AND2

AND2

OR2

OR2
AND2

AND2
OR2

OR2
AND2

OR2

OR2

OR2

AND2

INV

AND2

CMS CSC Electronics

JRG

12-bit JTAG Register Read out (on DVCENB)

DDU  12-bit JTAG Register Readout D785DDU Input Controller Logic
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STATUS[11:0]

STATUS11

STATUS0
STATUS1
STATUS2
STATUS3
STATUS4
STATUS5
STATUS6
STATUS7
STATUS8
STATUS9
STATUS10

DVCENB

TDO

SEL2
CLKENA

CLKENA

CLKENA

DRCLK

STAT4

STAT1

RST

STAT8

RST

STAT2

STAT3

STAT11

RST

STAT11

STAT10

RST

DRCLK

STAT7
DRCLK

STAT6

STAT6

RST

DRCLK

STAT5

STAT5

RST

DRCLK

STAT4

RST

DRCLK

STAT3

RST

DRCLK

STAT2

RST

DRCLK

STAT1

RST

DRCLK

STAT7

DRCLK

DRCLK

STAT8
STAT9

RST

RST

STAT10
STAT9

DRCLK

STATUS11

STATUS10

STATUS9

STATUS8

STATUS0

STATUS1

STATUS2

STATUS3

STATUS4

STATUS5

STATUS6

STATUS7

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT

NSHFT

LSHFT
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