
FRONTPAN_TCS

BCD0_[3:0]
BCD1_[3:0]

INACTIVE

NL1A_TCS_LED
NL1A_TCS_MON

NSTATUS_LED[2:0]

NVME_LED

RUNNING
SET_RUNNING

LV3V3BIAS

DAQ_BCD[3:0]
SW_DISPLAY

button

VME LED

L1A_TCS

button

checked by AT

FAST_SIGS_OUT

CLK_OUTP2724
CLK_OUTP3128

EN_OUT_DAQ

EN_OUT_PART

OUT_DAQ[7:0]_[3:0]

OUT_PART[31:24]_[3:1]

60mm

60mm

4x2 RJ45

4x2 RJ45

LVDS

CLK L1A RESET BC0

Control out to 8 Emulators

LVDS

Fast Signals to DAQ

checked by AT

EN_F3124

EN_FASTSIGS

F0300_[20:0]

F0704_[20:0]

F1108_[20:0]

F1512_[20:0]

F1916_[20:0]

F2320_[20:0]

F3124_[31:0]

F_DAQ0_[20:0]

F_DAQ1_[20:0]

FAST_SIGS_IN

checked by AT

60mm

CHL

CHL

CHL

CHL

CHL

CHL

CHL

RJ45

RJ45

REC
LVDS

Fast Signals from Subsystems

<=
==

==
 2

4 
FM

M
 =

==
==

==
>

8 
FM

M
 o

r E
m

ul
at

or
s

4x2

CHL

4x2

60mm

D
A

Q
 io

CHAN_LINKs

ECL_IN_TCS

ORBIT_X

L1A_X

CLK_X

checked by ATLEMO

optional ECL inputs

TCS_CHIP

A_BEAM[1:0]

BCD0_[3:0]
BCD1_[3:0]

BCRES_FROM_TIM

CLK80_TO_TCS

CLK_FBIN_TCS
CLK_FBOUT_TCS

CLK_LOCKED_TCS

CLK_TO_TCS

DAQ_BCD[3:0]

EN_F3124

EN_FASTSIGS

EN_OUT_DAQ

EN_OUT_PART

EN_TCS

EVM_CLK

EVM_D_[27:0]

F3124_[31:0]

FASTIN[81:0]
FASTIN_CYC

FDLTCS[3:0]
FDLUTCS[3:0]

FIN_OR[15:0]

INACTIVE

IRQ_X

L1A_FROM_TIM
L1RES_FROM_TIM

LUM[3:0]

LV3V3BIAS

MON_F3124_[31:0]

NDTACK_TCS

NEN_BUSSW

NEN_EVMLINK

NL1A_TCS_LED
NL1A_TCS_MON

NPWRDWN_TCS

NSTATUS_LED[2:0]

OUT_DAQ[7:0]_[3:0]

OUT_PART[31:24]_[3:1]

PROG_TCS[4:0]

RESET_TCS_CHIP

STOP_MON

SW_DISPLAY

TCK_TCS

TDI_TCS
TDO_TCS

TECH_TRIG[15:0]

TIMTCS[15:0]

TMS_TCS

TTCVI_[31:0]_[5:0]

VA_I_[19:1]
VD_I_[15:0]

WR_TCS

Virtex2

TCS_MON_CHIP
BCRES_FROM_TIM_M

BX_[11:0]

CLK80_TCSM
CLK_FBIN_TCSM
CLK_FBOUT_TCSM

CLK_LOCKED_TCSM

CLK_TCSM

DAQ_CLK
DAQ_D_[27:0]

EN_TCSM
EN_TCS_TCSM

EVM_STATUS[3:0]F0300_[20:0]

F0704_[20:0]

F1108_[20:0]

F1512_[20:0]

F1916_[20:0]

F2320_[20:0]

FASTIN[81:0]
FASTIN_CYC

F_DAQ0_[20:0]

F_DAQ1_[20:0]

GT_STATUS[3:0]

INACTIVE

IRQ_X

L1A_FROM_TIM_M
L1RES_FROM_TIM_M

MON_F3124_[31:0]

NDTACK_TCSM

NEN_MONLINK

NEN_ROBUS

NPWRDWN_TCSM

PROG_TCSM[4:0]

RDRQST

RESET_TCSM_CHIP

STOP_MON

STROB_[2:0]

TCK_TCSM
TDI_TCSM

TDO_TCSM

TMS_TCSM

VA_I_[19:1]
VD_I_[15:0]

WR_TCSM

Virtex2

CONF_TCS

CCLK_TCSM_V

CCLK_TCS_V

DIN_TCSM_V

DIN_TCS_V

DONE_TCSM_V

DONE_TCS_V

NINIT_TCSM_V

NINIT_TCS_V

NPROG_TCSM_V

NPROG_TCS_V

PROG_TCSM[4:0]

PROG_TCS[4:0]

checked by AT

BCRES_FROM_TIM

BCRES_FROM_TIM_M

BCRES_TCS

CLK2TTC[1:0]

CLK80_TCSM

CLK80_TO_TCS

CLK_OUTP2724
CLK_OUTP3128

CLK_TCS

CLK_TCSM

CLK_TO_TCS

CLK_VME
CLK_VME_A

CLK_X

L1A_FROM_TIM

L1A_FROM_TIM_M

L1A_TCS

L1A_X

L1RES_FROM_TIM

L1RES_FROM_TIM_M

NBCRES_TCS

NCLK_TCS

NL1A_TCS

NRESET_TCS

ORB2TTC[1:0]

ORBIT_X

RESET_TCS

CLOCK_TCS
checked by AT

from TIM

POWER_TCS

checked by AT

+1.8V/70mA
+1.5V/2A

RO_TCS

NEN_MONLINK

BX_R[11:0]BX_[11:0]

CH_DAQ_TCS_[4:0]

CH_DAQ_TCS_[4:0]N

CH_EVM_TCS_[4:0]

CH_EVM_TCS_[4:0]N

DAQ_D_[27:0]

EVM_CLK

EVM_D_[27:0]

INACTIVE LV3V3BIAS

NEN_EVMLINK

NEN_ROBUS

RDRQST RDRQST_R

STROB_R[2:0]STROB_[2:0]

DAQ_CLK

checked by AT

NTRSTB

TCKBTCK_TCS

TCK_TCSM

TDIB

TDI_TCS

TDI_TCSM

TDOBTDO_TCS

TDO_TCSM

TMSBTMS_TCS

TMS_TCSM

JTAG_TCS

checked by MP+AT

BUS_SW_TCS

INACTIVE
NEN_BUSSW

TIMTCS[15:0] TIM_TCS[15:0]

LV3V3BIAS

checked by AT

A_BEAM[1:0]

BCRES_TCS

BX_R[11:0]

CH_DAQ_TCS_[4:0]

CH_DAQ_TCS_[4:0]N

CH_EVM_TCS_[4:0]

CH_EVM_TCS_[4:0]N

CLK2TTC[1:0]

CLK_TCS

EVM_STATUS[3:0]

FDLTCS[3:0]
FDLUTCS[3:0]

FIN_OR[15:0]

GT_STATUS[3:0]

L1A_TCS

LUM[3:0]

NBCRES_TCS

NCLK_TCS

NL1A_TCS

NRESET_TCS

NTRSTB

ORB2TTC[1:0]

RDRQST_R

RESET_TCS

STROB_R[2:0]

TCKB
TDIB
TDOB

TECH_TRIG[15:0]

TIM_TCS[15:0]

TMSB

TTCVI_[31:0]_[5:0]

ZP
A

C
K

_T
C

S

checked by MP+AT

CCLK_TCSM_V

CCLK_TCS_V

CLK_LOCKED_TCS

CLK_LOCKED_TCSM

CLK_VME
CLK_VME_A

DIN_TCSM_V

DIN_TCS_V

DONE_TCSM_V

DONE_TCS_V

EN_TCS

EN_TCSM
EN_TCS_TCSM

INACTIVE

IRQ_X

LV3V3BIAS

NDTACK_TCS

NDTACK_TCSM

NINIT_TCSM_V

NINIT_TCS_V

NPROG_TCSM_V

NPROG_TCS_V

NPWRDWN_TCS

NPWRDWN_TCSM

NVME_LED

RESET_TCSM_CHIP

RESET_TCS_CHIP

RUNNING
SET_RUNNING

VA_I_[19:1]

VCCBIAS

VD_I_[15:0]

WR_TCS

WR_TCSM

VME_IO_TCS

checked by HB+AT
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3 = BC0
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m

din,cclk,ninit,done,nprog

3x
 1
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30

m
m

BLOCK

(BC0,RESET,L1A)= (0,1,0) => RESYNC(L1Reset)

(BC0,RESET,L1A)= (1,0,0) => BC0
(BC0,RESET,L1A)= (1,0,1) => Reset OrbitCounter
(BC0,RESET,L1A)= (others) => forbidden

(BC0,RESET,L1A)= (0,0,0) => 'inactive'
(BC0,RESET,L1A)= (0,0,1) => L1A

2 = RESET
1 = L1A
0 = CLK_P

BIT Assignments:

immediate Fast Signals

RO-bus

(BC0,RESET,L1A)= (0,1,1) => Reset Event Counter

2+12+12+33+33+32+96+40+33+192+4+30+3=522==>XC2V2000
20 (R-term) +2(clk) =22 pins

LUM[*] are normal signals

Alle Schaltpläne als Abschluß "lesbar" machen, wenn Platine fertig ist

ChanLinks to GTFE

+LVDS386(2.6-4ns)+Tsetup(xx) = ca 12 n

1 ChanLink could carry the 5th channel
of the CONV6U receiver board.

10x16=160 bits

converted Fast Signals

Encoded Signals to EMULATORS:

24+8 FastSig Channels accepted by Greg 27.8.02.
Pinout of APVE connectors accepted by Greg 27.8.02.

Accepted by Greg Iles 27.8.02:

TCS-BOARD-9U

M.PADRTA

30.10.2003AT+MP

1 2
10-30-2003_11:16

TCS9U

INACTIVE

VCCBIAS

LV3V3BIAS

TIMTCS[15:0]
NEN_BUSSW

FDLUTCS[3:0]

FDLTCS[3:0]

OUT_PART[31:24]_[3:1]

FASTIN_CYC

RDRQST

MON_F3124_[31:0]

VA_I_[19:1]
VD_I_[15:0]

VA_I_[19:1]

VA_I_[19:1]

VD_I_[15:0]

VD_I_[15:0]

VD_I_[15:0],VA_I_[19:1],

CLK_TCSM
CLK80_TCSM

L1A_FROM_TIM_M
L1RES_FROM_TIM_M
BCRES_FROM_TIM_M

IRQ_X

IRQ_X

IRQ_X

CLK_VME
CLK_VME_A

CLK_X

LUM[3:0]

RUNNING

CLK_OUTP2724
CLK_OUTP3128

CLK_TO_TCS
CLK80_TO_TCS

L1A_FROM_TIM
L1RES_FROM_TIM
BCRES_FROM_TIM

TDOB

NPWRDWN_TCS
CLK_LOCKED_TCS

RESET_TCS_CHIP
NDTACK_TCS

EN_TCS
WR_TCS

WR_TCS,EN_TCS,NDTACK_TCS,RESET_TCS_CHIP,CLK_LOCKED_TCS,NPWRDWN_TCS

WR_TCS
EN_TCS
NDTACK_TCS
RESET_TCS_CHIP
CLK_LOCKED_TCS
NPWRDWN_TCS

SW_DISPLAY

SET_RUNNING

TIM_TCS[15:0]

F0300_[20:0]

F0704_[20:0]

F1108_[20:0]

F1512_[20:0]

F1916_[20:0]

F2320_[20:0]

F_DAQ0_[20:0]

F_DAQ1_[20:0]

CLK2TTC[1:0]
ORB2TTC[1:0]

TMSB

TDIB

NTRSTB

NCLK_TCS

CLK_OUTP2724
CLK_OUTP3128

ORBIT_X

L1A_X

RESET_TCS
NL1A_TCS

NRESET_TCS

L1A_TCS

CLK_TCS
NBCRES_TCS

BCRES_TCS

CH_DAQ_TCS_[4:0]N

CH_DAQ_TCS_[4:0]

CH_EVM_TCS_[4:0]N

CH_EVM_TCS_[4:0]

RDRQST_R

STROB_R[2:0]

BX_R[11:0]

NPROG_TCS_V

NPROG_TCSM_V
DONE_TCSM_V
NINIT_TCSM_V

DIN_TCSM_V
CCLK_TCSM_V

CCLK_TCS_V
DIN_TCS_V

NINIT_TCS_V
DONE_TCS_V

TCKB

NVME_LED

CLK_FB_TCS

FIN_OR[15:0]
TECH_TRIG[15:0]
TTCVI_[31:0]_[5:0]
A_BEAM[1:0]

NEN_EVMLINK
EVM_CLK
EVM_D_[27:0]

F3124_[31:0]

EN_F3124

EN_FASTSIGS

OUT_DAQ[7:0]_[3:0]

EN_OUT_DAQ

EN_OUT_PART

DAQ_BCD[3:0]
BCD0_[3:0]
BCD1_[3:0]
NSTATUS_LED[2:0]

NL1A_TCS_MON
NL1A_TCS_LED

PROG_TCS[4:0]

CLK_FB_TCS_MON

PROG_TCSM[4:0]

NPWRDWN_TCSM

RESET_TCSM_CHIP
CLK_LOCKED_TCSM

NDTACK_TCSM
EN_TCS_TCSM

WR_TCSM
EN_TCSMWR_TCSM,EN_TCSM,EN_TCS_TCSM,NDTACK_TCSM,RESET_TCSM_CHIP,CLK_LOCKED_TCSM,NPWRDWN_TCSM

NPWRDWN_TCSM
CLK_LOCKED_TCSM
RESET_TCSM_CHIP
NDTACK_TCSM
EN_TCS_TCSM
EN_TCSM
WR_TCSM

FASTIN[81:0]

STOP_MON

GT_STATUS[3:0]
EVM_STATUS[3:0]

TDI_TCSM,TDO_TCSM,TDI_TCS,TDO_TCS,TMS_TCS,TCK_TCS,TMS_TCSM,TCK_TCSM
TMS_TCSM
TCK_TCSM

TMS_TCS
TCK_TCSTCK_TCS

TMS_TCS

TDO_TCS
TDI_TCS

TDI_TCSM
TDO_TCSM

TDI_TCS
TDO_TCS

TDO_TCSM
TDI_TCSM
TCK_TCSM
TMS_TCSM

NEN_MONLINK
DAQ_CLK

DAQ_D_[27:0]

NEN_ROBUS

BX_[11:0]

STROB_[2:0]
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. /OE with R-pullup to disable outputs at begin; later enable outputs by FPGA
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TCS-CARD-9U
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BUS_SW_TCS

LV3V3

10
9
7

5
4
3
2

11

1

6

47
48

12
13
14
16
18
19
20
21
22
23
24 25

26
27
28
29
30
31
33

35
36

34

37
38
39
40
42
43
44
45
46

IC4

NC

LV3V3BIAS

LV3V3BIAS

LV3V3BIAS

1 TP19 NEN_BUSSW

13

10

4

1

12
11
9
8
6
5
3
2

14
IC7

NEN_BUSSW
INACTIVE

LV3V3BIAS

NC
NC

NC

TIMTCS0
TIMTCS1
TIMTCS2
TIMTCS3
TIMTCS4
TIMTCS5
TIMTCS6
TIMTCS7

TIMTCS8
TIMTCS9

TIMTCS10
TIMTCS11

TIM_TCS9
TIM_TCS10
TIM_TCS11
TIM_TCS12
TIM_TCS13

TIM_TCS15
TIM_TCS14

TIM_TCS8

TIM_TCS0
TIM_TCS1
TIM_TCS2
TIM_TCS3
TIM_TCS4
TIM_TCS5
TIM_TCS6
TIM_TCS7

TIMTCS15
TIMTCS14
TIMTCS13
TIMTCS12

NC

1
2

C
18100N

F

TIMTCS[15:0]

1
2

C153

100N
F

NEN_TCSTIMFDL

NEN_TCSTIMFDL

TIM_TCS[15:0]

1

2

R27
10K

NC

2
1

100N
F

C193
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1DIR
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2DIR

1OE
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DIR=H  A->B

R0805

R0805
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DIP4(14)
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GND;7
VCC;14

CKO
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+
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-

R0805

LV3V3
R0805

GND;24,27,30,31,34,37,47,49,52

LV3V3;3,6,9,13,16,19,23,26
LV3V3;29,33,36,39

GND;1,4,7,10,11,14,17,20,21

PQFP52
CDC586PAH

CDC586PAH

1Y1

1Y2

1Y3

2Y1

2Y
2

2Y
3

3Y
1

3Y
2

3Y3

4Y1

4Y2

4Y3
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GND
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D
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D
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D
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D
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D

G
N

D
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GND

GND
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3
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GND

R0805
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R0805
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4Y1,2,3: 80 MHz

LVDS signals from TIM card via Backplane

Place Serial Term. Resistors close to CDC586
Place Test points for internal CLOCK signals close to receiving chips.

Optionally the ECL signals L1A_X and CLK_X might be used
Frontpanel ECL signals

40MHz

Place Serial Term. Resistors close to 74LVCH16245A

long name to avoid double name 'CLK_TCS'

10K protect against noise on 3.3V
Testpoints to measure and adjust phase differences between ECL and backplane(TIM) signals (clock, BCRes)
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CLOCK_TCS

M.PADRTA

TCS-CARD-9U

24.10.03A.TAUROK

1
2

C40

10NF

1 2
R94

10R

21 22RR96

1 2
R98 22R

1 2
R102 22R

21 22RR100

2122R R103

1 2
R10422R

2122R R105

1 2
R10122R

1 2
R9922R

2122R R97

4051 45 42 4150 48

38

35

32

28

25221815

12

8

5

2

46 43

IC19

1 2
R346

10K

LV3V3_PLL

1 2
R318 49.9R

CLK_VME

CLK2TTC[1:0]

NC

1

TP35
BCRES_IN

1
2

3
46

7

IC12

1

TP91
CLK_TO_PLL

CLK_FROM_TIM

1
2

3
46

7

IC11

1 2
R44

22R

1 2
R42

22R

21
R43

22R

L1A_FROM_TIM_M
L1A_FROM_TIM

L1RES_FROM_TIM_M
L1RES_FROM_TIM

ORB2TTC1
ORB2TTC0ORB2TTC[1:0]

BCRES_FROM_TIM_M
BCRES_FROM_TIM

1
TP33

L1A_IN

1
TP34

RESET_TIM

L1A_IN

ORBIT_X

BCRES_FT

BCRES_IN

1 TP102
CLK_TCSM

1CLK_VME_A TP30

1 2
R34 100R

1 TP2 GND

1 TP92
LV3V3_PLL

1 TP96 CLK80_TO_TCS

1 TP98 CLK80_TCSM

1 GNDTP161

1 TP88 CLK_ECL

1 TP89 CLK_OSC

1 TP90 CLK_TIM

L1A_FR_TIML1A_FT

RESET_FR_TIM

BCRES_FR_TIM

RESET_FROM_TIM

CLK_FR_TIM

1

2

C17

100NF

L1A_X

1 2
R45

22R

CLK80_TO_TCS

1 2
R8922R

1 2
R51 10K

CLK_OSC

NC
NC
NC
NC

NC

2122R R90

21
JP17
1 2
JP19

21
JP18

1
2

C176

100NF

2
1

100N
F

C175

1
2

C174

100N
F

1
2

C173

100N
F

2
1

100N
F

C172

CLK1_FB

1
2

C171

100N
F

2
1

100NF

C42

2
1

1NF

C39

2
3

1 JP5

2
1

100N
F

C167

2122R R87

1 2
R8822R

2122R R86

8

IC18

1 2
R8522R

21 10K
R84

25

48
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20
19
17
16
14
13

26
27
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30
32
33
35
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1

12
11
9
8
6
5
3
2

37
38
40
41
43
44
46
47

IC13

CLK_X
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4 Proms to load also a Virtex4000 chip

1st PROM

HSWAP_EN_TCSM

On Mezzanine board for TCSM you find: M0,M1,M2
DOUT_TCSM

On Mezzanine board for TCS you find: M0,M1,M2
DOUT_TCS
NPWRDWN_B
HSWAP_EN_TCS

NPWRDWN_B
The XC18V00 accommodates serial and parallel methods
of configuration. The configuration modes are selectable
through a user control register in the XC18V00 device. This
control register is accessible through JTAG, and is set using
the “Parallel mode” setting on the Xilinx JTAG Programmer
software. Serial output is the default programming mode.

Selecting Configuration Modes

On page 2 of TCS_CHIP you find:

On page 2 of TCSM_CHIP you find:

If PROM are used for configuration then
set TCS, TCSMON chip in MasterSerialMode (M0=M1=M2=0)

TCSM chip
SWITCH BETWEEN PROM - OR VME- PROGRAMMING

See MasterSerialMode in XC18V00 Datasheet Fig. 6 opn Pg. 10

Nets go to Mezzanine board JTAG pins : See JTAG circuits

Nets go to Mezzanine board

TCS chip

SWITCH BETWEEN PROM - OR VME- PROGRAMMING

cascaded PROM

2nd PROM 4th PROM3rd PROM

TCS-CARD-9U

A.T

23.10.03A.TAUROK
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1-2 NIM

2-3 ECL
1-2 NIM

25ns L1A

-0.4V
-1.6V

-0.95V

-3/+24mA

-3.3V/25mA

14.7.02: BCRES_X weggenommen

-3.3V/25mA

14.7.02: L5 weggenommen

ECL (-5.2V) to TTL: 4 gates, MC10H125FN plcc20, 46 Stk a $3.24
ON-Semiconductor onsemi.com

MICREL.com

SY10ELT21L: diff 3.3V PECL to TTL (Micrel)
SY10ELT21: diff PECL to TTL (Micrel)

MC100LVELT23D 2x diff 3.3VPECL to LVTTL24mA, SOIC8  98Stk a $4.44
MC100EPT25: diff ECL/LVECL to LVTTL

MC100EPT21D: diff LVPECL to LVTTL, SOIC8 98Stk a $5.8
MC100EPT23: 3.3V 2x diff PECL to 24mA LVTTL, SOIC8 98Stk a $5.8

Max. IEE/chip= 25mA==> 75 mA for LVM5
Max. I_term: (2-.8)V/50=24mA ==> 72mA for LVM2

Ripple noise   50mV with: 4.7 and 47 uF
Ripple noise 150mV with: 2.2 and 22 uF

PECL(+5V) to LVTTL:  LVELT23, EPT23, EPT21
LVPECL(+3.3V) to LVTTL:  LVELT23, EPT23, EPT21,EPT26

LEMO for front panel
ECL-5V,10k: Vih=-1.1..-1.0...-0.8, Vil=-1.9..-1.7..-1.5, VBB=-1.3
PECL+5V,10k: Vih=3.9..4.0..4.2, Vil=3.0..3.3...3.5, VBB=+3.7
PECL+3.3V,10k: Vih=2.2....2.5 Vil=1.4....1.75, VBB=2.0

LVECL (-3.3V) to TTL:  ELT25,  //to LVTTL: EPT25(diff)
ECL(-5.2V)  to LVTTL:  EPT25(diff)
ECL (-5.2V) to TTL: MC10H125(4x), H601(9x), ELT25

X7R

Default: use +5VMAX1673: -2V/125mA

Optional LV-ECL

For LV-ECL change R137,R136 values

X7R

Optional LV-ECL

Default: use +5V

For LV-ECL change R131,R130 valueslow ESR<100mOhm

MAX1673: -5V/125mA

-3/+24mA

-3/+24mA to CLOCK_TCS circuits

to CLOCK_TCS circuits

to CLOCK_TCS circuits

default:
JP18, JP19
JP17, JP20

ORBIT and L1AORBIT and L1A
ECL NIM

0V

-0.8V

VBIAS
VBB

25ns L1A
~1us ORBIT ~1us ORBIT

-0.4V

-1.425V

-0
.4

V
-0

.4
V

1-2 NIM
2-3 ECL

1-2 NIM
2-3 ECL

solder either R251(3k9) or R (2k7)

ECL/NIM input

ECL/NIM input

2-3 ECL

ECL/NIM/AC input
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Not converted

bit 3 = READY
bit 2 = BUSY

bit 0 = WARNING

+ ERR

PART 27PART 26

PART 24 PART 25

PART 29PART 28

PART 30

PIN1   - BUSY

PIN8   + ERR/out of sync
PIN7   - ERR/out of sync

PIN2   + BUSY
PIN3   - READY
PIN4   + WARNING
PIN5   - WARNING
PIN6   + READY

bit 0 = WARNING
bit 1 = ERR//Out_of_Sync
bit 2 = BUSY
bit 3 = READY

BIT Assignments:

LVDS386 rec. accepts common mode voltage = +0.3...+2.3 V

Driver common mode voltages:  LVDS387 = +1.3V; DS90LV047A...+1.2V

LVDS387 drives 350mV  -10dB of 20m cable (350mV+0.3162)=110 mV > 100 mV of LVDS386

+ READY
- READY
+ BUSY
- BUSY
+ ERR
- NERR
+ WARNING
- WARNING

- WARNING

- NERR
+ ERR

+ BUSY

+ READY

- BUSY

FMM = Fast Monitoring Module for partitions
CONNECTION of PINS according to FMM definition

- READY

- READY

- BUSY

+ READY

+ BUSY

- NERR
+ WARNING
- WARNING

- READY

- BUSY

+ READY

+ BUSY

+ ERR
- NERR
+ WARNING
- WARNING

- WARNING
+ WARNING
- NERR
+ ERR

+ BUSY

+ READY

- BUSY

- READY

- WARNING
+ WARNING
- NERR
+ ERR

+ BUSY

+ READY

- BUSY

- READY

- READY

- BUSY

+ READY

+ BUSY

+ ERR
- NERR
+ WARNING
- WARNING

- WARNING
+ WARNING
- NERR
+ ERR
- BUSY
+ BUSY
- READY
+ READY

PIN Layout on RJ45 for FMM signals

FAST SIGNAL PINS

PART 31

SHIELD pins

+ WARNING

FAST SIGNALS from EMULATORS
or directly from FMMs

bit 1 = Out_of_Sync / ERR

BIT Assignments:

+8mA/-8mA

BIAS NETWORK for LVDS STUBs to R as short as possible

STUBs to R as short as possible
BIAS NETWORK for LVDS

Connection scheme: ERNI MJDS-LG5
Double row Ethernet connector 4x2
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Connection scheme: ERNI MJDS-LG5
Double row Ethernet connector 4x2

Page 2: Output to 8 DAQ partitions
Page 1: Output to 8 Emulators

(BC0,RESET,L1A)= (others) => forbidden

LVDS387: Y=pos.  Z=neg.output

BIT Assignment:

0 = CLK_P
1 = L1A
2 = RESET
3 = BC0

Encoded Signals:

(BC0,RESET,L1A)= (1,0,1) => Reset OrbitC
(BC0,RESET,L1A)= (1,0,0) => BC0
(BC0,RESET,L1A)= (0,1,1) => Reset Event
(BC0,RESET,L1A)= (0,1,0) => RESYNC(L
(BC0,RESET,L1A)= (0,0,1) => L1A
(BC0,RESET,L1A)= (0,0,0) => 'inactive'

Attention: Chips are turned over for better routing to Front Side
Pin assignm. on LVDS387 optimized for diff.signals.

Output to 8 Emulators

(bus name of Symbol)

PIN LAYOUT for EMULATORS.

Output connector==> Shield connected to GND

1 = CLK_P  (bit0)
2 = CLK_N  (bit0)
3 = RESET_P   (bit2)
4 = L1A_N   (bit1)
5 = L1A_P   (bit1)
6 = RESET_N   (bit2)
7 =  BC0_P   (bit3)

8 =  BC0_N   (bit3)
7 =  BC0_P   (bit3)
6 = RESET_N   (bit2)
5 = L1A_P   (bit1)
4 = L1A_N   (bit1)
3 = RESET_P   (bit2)
2 = CLK_N  (bit0)
1 = CLK_P  (bit0)

8 = BC0_N
7 = BC0_P

APVE definition

Pin-layout agreed with APVE

Hyperlynx Simulation with Zdiff=100 cable up to 20 m has been done.

2 = CLK_N
1 = CLK_P

6 = RESET_N
5 = L1A_P

4 = L1A_N
3 = RESET_P

using  Zo=83 conn instead of Ethernet conn.

8 =  BC0_N   (bit3)

8 =  BC0_N   (bit3)
7 =  BC0_P   (bit3)
6 = RESET_N   (bit2)
5 = L1A_P   (bit1)
4 = L1A_N   (bit1)
3 = RESET_P   (bit2)
2 = CLK_N  (bit0)
1 = CLK_P  (bit0)

1 = CLK_P  (bit0)
2 = CLK_N  (bit0)
3 = RESET_P   (bit2)
4 = L1A_N   (bit1)
5 = L1A_P   (bit1)
6 = RESET_N   (bit2)
7 =  BC0_P   (bit3)
8 =  BC0_N   (bit3)

BIASING RESISTOR NETWORK??
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OUT_PART24_2

OUT_PART26_2

OUT_PART27_2

TO_PART25_2P

TO_PART25_3P
TO_PART25_2N

TO_PART25_3N

TO_PART25_0N
TO_PART25_0P
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TO_PART25_1P
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TO_PART24_3P

TO_PART24_1N

TO_PART24_2N

TO_PART24_3N

TO_PART26_2P

TO_PART26_3P

TO_PART26_1N

TO_PART26_2N

TO_PART26_3N

TO_PART26_1P

TO_PART24_0N
TO_PART24_0P

CLK_OUTP3128

OUT_PART28_3
OUT_PART28_2
OUT_PART28_1

OUT_PART29_1
OUT_PART29_2
OUT_PART29_3

TO_PART31_2P

TO_PART31_3P

TO_PART31_1N

TO_PART31_2N

TO_PART31_3N

TO_PART31_0N
TO_PART31_0P

TO_PART31_1P

OUT_PART30_[3:1]
OUT_PART29_[3:1]
OUT_PART28_[3:1]
OUT_PART27_[3:1]
OUT_PART26_[3:1]
OUT_PART25_[3:1]
OUT_PART24_[3:1]
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TO_PART30_0N
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TO_PART29_1N
TO_PART29_1P
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TO_PART28_2N
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TO_PART28_3P
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CLK_OUTP2724

OUT_PART27_3

OUT_PART27_1

OUT_PART26_3

OUT_PART26_1
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TO_PART27_2P
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TO_PART26_0P
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RJ45_4X2
RJ45_4X2

RJ45_4X2SIG
ERNI MJDS-LG5

H1

H5

H7

L5

L2

L4

L7
L8

H4

H6

H8L1

L3

L6
H2

H3

location of pins as on pcb
front side board side

hetero symbol topbottom

RJ45_4X2
RJ45_4X2

RJ45_4X2SIG
ERNI MJDS-LG5

H1

H5

H7

L5

L2

L4

L7
L8

H4

H6

H8L1

L3

L6
H2

H3

location of pins as on pcb
front side board side

hetero symbol topbottom

RJ45_4X2
RJ45_4X2

RJ45_4X2SIG
ERNI MJDS-LG5

H1

H5

H7

L5

L2

L4

L7
L8

H4

H6

H8L1

L3

L6
H2

H3

location of pins as on pcb
front side board side

hetero symbol topbottom

75LVDS387
DGG64

G
N

D
;1,4,15,18,29,32

LV
3V

3;2,3,16,17,30,31

D4A

A1A
A2A
A3A
A4A
ENB
B1A
B2A
B3A
B4A

C2A
C3A
C4A
ENC
D1A
D2A
D3A

END

D4Z
D4Y
D3Z
D3Y
D2Z
D2Y

D1Y
C4Z
C4Y
C3Z
C3Y
C2Z
C2Y
C1Z
C1Y
B4Z
B4Y
B3Z
B3Y
B2Z
B2Y
B1Z
B1Y
A4Z
A4Y
A3Z
A3Y
A2Z
A2Y
A1Z
A1Y

ENA

C1A

D1Z

--
+

--
+

LV3V3
LV3V3

LV3V3

GND

LV3V3

LV3V3
LV3V3

GND

GND

GND

GND

LVDS-DRIVER

GND
+
--

+
--

75LVDS387
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D
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A2A
A3A
A4A
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B1A
B2A
B3A
B4A

C2A
C3A
C4A
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D1A
D2A
D3A

END

D4Z
D4Y
D3Z
D3Y
D2Z
D2Y

D1Y
C4Z
C4Y
C3Z
C3Y
C2Z
C2Y
C1Z
C1Y
B4Z
B4Y
B3Z
B3Y
B2Z
B2Y
B1Z
B1Y
A4Z
A4Y
A3Z
A3Y
A2Z
A2Y
A1Z
A1Y
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C1A

D1Z

--
+

--
+

LV3V3
LV3V3

LV3V3

GND

LV3V3

LV3V3
LV3V3

GND

GND

GND

GND

LVDS-DRIVER

GND
+
--

+
--

C
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LV3V3 C
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C
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C
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C
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C
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C
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LV3V3 C
0402

C
0402

C
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C
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C
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RJ45_4X2
RJ45_4X2

RJ45_4X2SIG
ERNI MJDS-LG5

H1

H5

H7

L5

L2

L4

L7
L8

H4

H6

H8L1

L3

L6
H2

H3

location of pins as on pcb
front side board side

hetero symbol topbottom

RJ45_4X2SH RJ45_4X2
ERNI MJDS-LG5

SH10

SH2
SH3
SH4
SH5
SH6
SH7
SH8
SH9

SH11
SH12

SH1

hetero symbol

shield pins

Pinbelegung ist abhängig vom Hersteller und Steckeroption!!
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daq2daq4 daq0

DAQ Partition

daq6

daq7 daq5 daq3 daq1

Page 2: Output to 8 DAQ partitions
Page 1: Output to 8 Emulators

TCS board
H1

L1 L8

H8 H8

L8L1

H1 H8

L8L1

H1H8

L8L1

H1

DAQ Partition

OUTPUT to 8 DAQ partitions.

DAQ1DAQ0

DAQ3DAQ2

DAQ7

DAQ4 DAQ5

DAQ6FAST SIGNAL PINS

bit 1 = ERR//Out_of_Sync
bit 0 = WARNING
bit 3 = READY

PIN8   + ERR  (bit1)
PIN7   - ERR  (bit1)
PIN6   + READY (bit3)
PIN5   - WARNING (bit0)
PIN4   + WARNING (bit0)
PIN3   - READY (bit3)
PIN2   + BUSY (bit2)
PIN1   - BUSY (bit2) PIN8   + ERR  (bit1)

LVDS387: Y=pos.  Z=neg.output

PIN1   - BUSY (bit2)
PIN2   + BUSY (bit2)

PIN4   + WARNING (bit0)
PIN5   - WARNING (bit0)

PIN3   - READY (bit3)

PIN6   + READY (bit3)
PIN7   - ERR  (bit1)

bit 0 = WARNING
bit 1 = ERR//Out_of_Sync
bit 2 = BUSY
bit 3 = READY

BIT Assignments:

bit 2 = BUSY

bit 3 = READY
bit 2 = BUSY

bit 1 = ERR//Out_of_Sync
bit 0 = WARNING

PIN7   - ERR  (bit1)
PIN6   + READY (bit3)

PIN3   - READY (bit3)

PIN5   - WARNING (bit0)
PIN4   + WARNING (bit0)

PIN2   + BUSY (bit2)
PIN1   - BUSY (bit2)

PIN8   + ERR  (bit1)PIN1   - BUSY (bit2)
PIN2   + BUSY (bit2)
PIN3   - READY (bit3)
PIN4   + WARNING (bit0)
PIN5   - WARNING (bit0)
PIN6   + READY (bit3)
PIN7   - ERR  (bit1)
PIN8   + ERR  (bit1)

Connection scheme: Molex 44520_0001
Double row Ethernet connector 4x2

PIN Layout on RJ45 according to FMM definition.
See CMS Note 2002/033 CMS L1 Trigger Control System
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M.PADRTA
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TO_DAQ1_0N

TO_DAQ3_0P
TO_DAQ3_0N

TO_DAQ3_1P
TO_DAQ3_1N

TO_DAQ1_1N
TO_DAQ1_1P

TO_DAQ1_0P

TO_DAQ0_1P
TO_DAQ0_1N

TO_DAQ2_1P
TO_DAQ2_1N

TO_DAQ2_0P
TO_DAQ2_0N

TO_DAQ0_0P
TO_DAQ0_0N

TO_DAQ1_0P

TO_DAQ1_1P
TO_DAQ1_0N

TO_DAQ1_1N

TO_DAQ1_3N
TO_DAQ1_3P

TO_DAQ3_0P

TO_DAQ3_1P

TO_DAQ3_2P

TO_DAQ3_0N

TO_DAQ3_1N

TO_DAQ3_2N

TO_DAQ3_3N
TO_DAQ3_3P

TO_DAQ0_2P
TO_DAQ0_2N

TO_DAQ2_0P

TO_DAQ2_1P

TO_DAQ2_2P

TO_DAQ2_0N

TO_DAQ2_1N

TO_DAQ2_2N

TO_DAQ2_3N
TO_DAQ2_3P

TO_DAQ5_0N
TO_DAQ5_0PTO_DAQ4_0N

TO_DAQ4_0P

TO_DAQ4_0P

TO_DAQ4_1P

TO_DAQ4_0N

TO_DAQ4_1N

TO_DAQ4_3N
TO_DAQ4_3P

TO_DAQ7_2P

TO_DAQ7_0N

TO_DAQ7_2N

TO_DAQ7_3N
TO_DAQ7_3P

TO_DAQ7_0P

TO_DAQ7_0N
TO_DAQ7_0P

OUT_DAQ7_[3:0]
OUT_DAQ6_[3:0]
OUT_DAQ5_[3:0]
OUT_DAQ4_[3:0]
OUT_DAQ3_[3:0]
OUT_DAQ2_[3:0]
OUT_DAQ1_[3:0]
OUT_DAQ0_[3:0]
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EN_OUT_DAQ

TO_DAQ7_[3:0]N

TO_DAQ6_2N
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OUT_DAQ6_2
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IDC10POL
JTAG_CON

PIN10
PIN9

PIN5

PIN7
PIN8

PIN6

PIN2

PIN4
PIN3

PIN1

ID
C

 10pol

FROM TCS CHIP

to MAN72A seven segment display

to red LED
to green LED

to red LED 5m
m

inactive

INTERLOCK

2nd set INACTIVE/RUNNING signal

running
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wires = 40cm

2nd PROM 1st PROM

Altera chips are configured either via backplane-JTAG  or Master Blaster.

TDOTDITDOTDI

TCSM chip

skip TCS in JTAG chainskip TCSM in JTAG chain

==>There is no JTAG hetero symbol for Virtex chips.

OFF="1"
(A5...0  to B5...

JTAG_CON TOP VIEW

SLOTNUMBER

5

141210

13119
JTAG_CON_XIL TOP VIEW
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TCS chip

The Virtex chips are mounted on mezzanine boards.

Below all R=22

Signals to TCS, TCSM chips

4th PROM3rd PROM
1st PROM

2nd PROM

XILINX CHAIN: Proms, Virtex chips

The JTAG group is placed on left upper edge of the board.

2 8 10

On the TCS board JTAG is used for device configuration only.

Multiplex BACKPLANE_JTAG and ALTERA connector

SELECT B

Therefore LV16245 signal dir from left to right.

SEL_MB=OFF..selects MasterBlaster

SEL_PARCABLE4=ON..selects Parallel Cable IV

SELECT BOUNDARY SCANMultiplex BACKPLANE_JTAG and XILINX connector

SCANPSC110F is located next to backplane connector

JTAG signals from BACKPLANE
to minimize the stub for the backplane JTAG bus.

Xilinx chips are configured either via backplane-JTAG or Parallel Cable IV.
Both Virtex chips are also configured via VME.
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See schematic 'vme_interface.2'.
See schematic 'vme_interface.3'.

See schematic 'jtag_vme64x.1'.

Masterblaster does not deliver a TRST signal.
Keep TRST for EP1K10 at a voltage level.

The backplane TRST goes only into the SCANPSC110 chip

CHECK if VME64 chip and its PROM have got the same REFDES.

BEHEBUNG: auf Platinen IC2/4 auflöten, Verbindung von aufgelötetem Pin zu TP54 legen. JP7 nicht einlöten.  (HB 200204)

FEHLER: TDO_VME64 bei IC2/4 und bei JP8/2 (HB 200204)
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1.8V  to bias LVDS input signals from Emulators

V_ref

Adjust voltage with R131 = 475....562 Ohm

see data sheet LM1085
should be TANTAL !!Value to be defined

470R x32

~ 0.8V

1.8V

~ 5A

CS5206 Linear 6A Voltage Regulator

bypass capacitors for split plane

Heatsink must be mounted isolated

250 mV /(18.2...18.6 mA) = 13.73...13.44 Ohm

(1.240...1.254..1.266)V/68.1 = 18.2...18.4...18.6 mA >10mA

I_adj=54 uA...can be neglected

take TANTAL !!

~ 70mA

LM1085 Linear 3A Voltage Regulator

all resistors for CS5206 in metalfilm

1.5V  for TCS and TCSM chip

2

1 R130

68R

1

2

R129

12R

11
10-28-2003_9:16

POWER_TCS

2

1

3
IC25

1
2

C67

2

1 R131
LV1V5

LV3V3

LV3V3 LV1V5

LV1V8

21
DIO7

1 2
DIO4

HEATSINK1

2
1 C64

1
2

C63

TCS-CARD-9U

M.PADRTA

17.10.2003A.TAUROK

2

1 C65

100NF

1

2
100NF

C2491

2
100NF

C66

1 LV1V5
TP129

1

2

R212

150R

2

1

1K

R211 1

2

R213

1K

1 LV1V8
TP159

3

1 2
IC42

1
TP24
GND

1
2

C
203

100N
F

2
1

100N
F

C
114

1
2

C
113

2
1 C

5

1
TP51
GND

2

1 C248

100NF
2

1 C250

100NF

1

2
100NF

C251

2

1 C252

100NF

1

2
100NF

C253



R
0805

C
0402

SO14NB
74LVC02AD

GND;7

VCC

C
0402

C
0402

C
0402

C
0402

C
0402

C
0402

C
0402

C
0402

DS90CR287
TSOP56

G
N

D
;5

,1
3,

21
,2

9,
33

,3
5,

36
,4

3,
49

,5
3

LV
3V

3;
1,

9,
17

,2
6,

34
,4

4

TXIN27

TXIN5
TXIN6
TXIN7

TXIN8
TXIN9
TXIN10

TXIN11
TXIN12
TXIN13

TXIN14
TXIN15
TXIN16

TXIN17
TXIN18
TXIN19

TXIN20
TXIN21
TXIN22
TXIN23

TXIN24
TXIN25

TXIN4
TXIN3
TXIN2

TXIN1

TXOUT0-
TXOUT0+
TXOUT1-
TXOUT1+

TXOUT2-
TXOUT2+

TXCLKOUT-
TXCLKOUT+

TXOUT3-
TXOUT3+

TXCLK_IN
TXIN26

TXIN0

PWR_DWN

GND

GND

GND
GND

LVDSGND

LVDSGND

LVDSGND
PLLGND

PLLGND

GND

LV3V3

LV3V3

LV3V3

LV3V3

PLLLV3V3

LVDSLV3V3

C
0402

C
0402

C
0402

C
0402

C
0402

C
0402

C
0402

R0805

DS90CR287
TSOP56

G
N

D
;5

,1
3,

21
,2

9,
33

,3
5,

36
,4

3,
49

,5
3

LV
3V

3;
1,

9,
17

,2
6,

34
,4

4

TXIN27

TXIN5
TXIN6
TXIN7

TXIN8
TXIN9
TXIN10

TXIN11
TXIN12
TXIN13

TXIN14
TXIN15
TXIN16

TXIN17
TXIN18
TXIN19

TXIN20
TXIN21
TXIN22
TXIN23

TXIN24
TXIN25

TXIN4
TXIN3
TXIN2

TXIN1

TXOUT0-
TXOUT0+
TXOUT1-
TXOUT1+

TXOUT2-
TXOUT2+

TXCLKOUT-
TXCLKOUT+

TXOUT3-
TXOUT3+

TXCLK_IN
TXIN26

TXIN0

PWR_DWN

GND

GND

GND
GND

LVDSGND

LVDSGND

LVDSGND
PLLGND

PLLGND

GND

LV3V3

LV3V3

LV3V3

LV3V3

PLLLV3V3

LVDSLV3V3

LV3V3

C
0402

SSOP48
74LVCH16245A

G
N

D
;4

,1
0,

15
,2

1,
28

,3
4,

39
,4

5
LV

3V
3;

7,
18

,3
1,

42

1A1
1A2
1A3
1A4
1A5
1A6
1A7
1A8

1B1
1B2
1B3
1B4
1B5
1B6
1B7
1B8

1DIR

2A1
2A2
2A3
2A4
2A5
2A6
2A7
2A8

2B1
2B2
2B3
2B4
2B5
2B6
2B7
2B8
2DIR

1OE

2OE
DIR=H  A->B

modified by:

of

checked by:

sheetHEPHY VIENNA
ELEKTRONIK 1

DS90CR287 28 bit Channel Link Driver 20-85MHz
DS90CR288A 28 bit Channel Link Receiver 20-85MHz

/OE with R-pullup to disable outputs at begin; later enable outputs by FPGA

Differential Lines  Zo=50 ohm ==> Zdiff =~100
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XC2V1000:  353 min_io +16 clk + prog. + 40 vref pins
XC2V1500:  441 min_io +16 clk + prog. + 48 vref pins
XC2V2000:  529 min_io +16 clk + prog. + 56 vref pins

H1

L1 L8

H8 H1

L1 L8

H8H1

L1 L8

H8H8

L8L1

H1

Double row Ethernet connector 4x2

TCS board

Connection scheme: Molex 44520_0001
part 3-0part 11-8

part 7-4part 15-12part 23-20

part 35-32 part 19-16

part 39-36

connect unused Driver input pins (LVTTL side) to GND or Power

Oszi Tastspitze mit >100kOhm/>0.5pF

Termination R: distance to pins should be <7mm (max <12mm)

s/h =0.50 :  Zdiff= 2*Zo * 0.92

s= distance between both traces

DIFF
Z (

1 - 0.48.e

TRACES: Stubs <12mm

LVDS over Cable:
Employ ground return wire

TRACES: Keine 90 Grad Ecken, die Impedanzsprünge bewirken!!

DIFF
Z (= 2 *Zo *

1 - 0.347.e
-2.9.s/h

)

) Ohms

Ohms Microstrip

= 2 *Zo *

h = layer thickness

-0.96.s/h

Stripline

(top, bottom)

(inside)

s/h =1    :  Zdiff= 2*Zo * 0.816
s/h =0.75:  Zdiff= 2*Zo * 0.766   smaller distance betw. nets

s/h =1 :  Zdiff= 2*Zo * 0.98
s/h =0.75 :  Zdiff= 2*Zo * 0.96

TRACES: Ecken abrunden or 45 Grad Ecken

S= distance between both nets of pair
>2S= distance between pairs

LAYOUT RULES for Differential NETS:

TRACES: Nach max. 10mm sollen Leitungen parallel laufen.
TRACES: mit immer gleichem Abstand

Driver and Receiver chips  nahe dem Stecker platzieren!!
TRACES to GND, Power, C  breit und kurz mit vielen Vias (mindestens je 2 Vias)

TRACES: minimize skew

Oszi Tastspitze mit >100kOhm/>0.5pF

Do not connect unused Receiver pins ==> out =H

>3S= distance to other nets

LVDS und other CMOS/TTL nets on different planes or separated by 12 mm!!
or GND trace between
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P98
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P90
P88
P86
P84
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RIGHT (east) MIS_095 connectorLEFT (west) MIS_095 connector

POWER and GND BLADES of MIS connectors

Do not change Refdes for Mezzanin-connectors(used for automatic checks)

VBATT

TCS-BOARD-9U

M.PADRTA

30.10.2003MP+AT

1 3
TCS_CHIP

10-30-2003_11:00

214
213
212
211
210
209
208
207
206
205
204
203
202
201
200
199
198
197
196
195
194
193
192
191

215

TCS1

MIS-095

152
150

146
144
142
140
138
136
134
132
130
128
126
124
122
120
118
116
114
112
110
108
106
104
102
100
98
96
94
92
90
88
86
84
82
80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26

16
14
12
10
8
6

151
149
147

143
141
139
137
135
133
131
129
127
125
123
121
119

115
113
111
109
107
105
103

99
97
95
93
91
89

85
83
81
79
77
75
73
71

67
65
63
61
59
57

47
45
43
41
39
37
35
33
31
29
27
25
23
21
19
17
15
13
11
9
7
5
3
1 2

69

87

101

117

145

53
51

55

49

4

22
20

24

18

148

190
188
186
184
182
180
178
176
174
172
170
168
166
164
162
160
158
156

189
187
185
183
181
179
177

171
169
167
165
163
161
159
157
155
153 154

173
175

TCS1TCS_WEST

MIS-095

1 2
R329

100R

215

191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214

TCS2

MIS-095

175
173

154153
155
157
159
161
163
165
167
169
171

177
179
181
183
185
187
189

156
158
160
162
164
166
168
170
172
174
176
178
180
182
184
186
188
190

148

18

24

20
22

4

49

55

51
53

145

117

101

87

69

21
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47

57
59
61
63
65
67

71
73
75
77
79
81
83
85

89
91
93
95
97
99

103
105
107
109
111
113
115

119
121
123
125
127
129
131
133
135
137
139
141
143

147
149
151

6
8
10
12
14
16

26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98
100
102
104
106
108
110
112
114
116
118
120
122
124
126
128
130
132
134
136
138
140
142
144
146

150
152

TCS2
TCS_EAST

MIS-095

1 2
C105

100NF
LV3V3BIAS

LV3V3BIAS

LV1V5LV1V5

NC NC

NC

NC

NSTATUS_LED[2:0]

MON_F3124_[31:0]

NL1A_TCS_MON
NL1A_TCS_LEDNSTATUS_LED1
NSTATUS_LED2
DAQ_BCD1DAQ_BCD2

DAQ_BCD3
F3124_1

TTCVI_14_0

EVM_D_24EVM_D_23
EVM_D_22

TTCVI_9_5TTCVI_10_0
TTCVI_10_1TTCVI_10_2
TTCVI_10_3
TTCVI_10_4
TTCVI_10_5

TTCVI_27_3TTCVI_27_4

TTCVI_[31:0]_[5:0]

NEN_EVMLINK
TDI_TCS

FASTIN39FASTIN40

FASTIN54

FASTIN70
FASTIN71

FASTIN[81:0]

INACTIVE

NEN_OUT_PART

NEN_OUT_DAQ

F3124_[31:0]

EN_F3124

EN_FASTSIGS

EN_OUT_PART

EN_OUT_DAQ

OUT_DAQ3_2

FASTIN78FASTIN79

FASTIN53

VREF_2

VREF_3

VREF_3

OUT_DAQ6_3

OUT_DAQ7_3 OUT_DAQ[7:0]_[3:0]

MON_F3124_0MON_F3124_1
MON_F3124_2MON_F3124_3
MON_F3124_4
MON_F3124_5MON_F3124_6
MON_F3124_7MON_F3124_8
MON_F3124_9MON_F3124_10
MON_F3124_11MON_F3124_12
MON_F3124_13MON_F3124_14

MON_F3124_15
MON_F3124_16MON_F3124_17
MON_F3124_18MON_F3124_19
MON_F3124_20MON_F3124_21
MON_F3124_22
MON_F3124_23MON_F3124_24
MON_F3124_25MON_F3124_26

MON_F3124_28
MON_F3124_29
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TTCVI_21_3
TTCVI_21_5
TTCVI_22_1
TTCVI_22_3
TTCVI_22_5
TTCVI_23_1
TTCVI_23_3
TTCVI_23_5
TTCVI_24_1
TTCVI_24_3
TTCVI_24_5
TTCVI_25_1
TTCVI_25_3
TTCVI_25_5
TTCVI_26_1
TTCVI_26_3
TTCVI_26_5
TTCVI_27_1

TTCVI_11_4
TTCVI_12_0
TTCVI_12_2
TTCVI_12_4
TTCVI_13_0
TTCVI_13_2
TTCVI_13_4

TTCVI_14_2
TTCVI_14_4
TTCVI_15_0
TTCVI_15_2
TTCVI_15_4
TTCVI_16_0
TTCVI_16_2
TTCVI_16_4
TTCVI_17_0
TTCVI_17_2
TTCVI_17_4
TTCVI_18_0
TTCVI_18_2
TTCVI_18_4
TTCVI_19_0
TTCVI_19_2
TTCVI_19_4
TTCVI_20_0
TTCVI_20_2
TTCVI_20_4
TTCVI_21_0
TTCVI_21_2
TTCVI_21_4
TTCVI_22_0
TTCVI_22_2
TTCVI_22_4
TTCVI_23_0
TTCVI_23_2
TTCVI_23_4
TTCVI_24_0
TTCVI_24_2
TTCVI_24_4
TTCVI_25_0
TTCVI_25_2
TTCVI_25_4
TTCVI_26_0
TTCVI_26_2
TTCVI_26_4
TTCVI_27_0
TTCVI_27_2

TTCVI_11_0
TTCVI_11_2

EVM_D_[27:0]

DAQ_BCD0

NSTATUS_LED0

DAQ_BCD[3:0]

NC

NC

NC
NC

NC

A_BEAM1
A_BEAM0
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P54
P52
P50
P48
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P49

P4

P22
P20

P24

P18

P148

P90

pckgdevice

group 3

group 4

group 2

group 1

MIS-076-01-L-D
MIS_076

MIS_076

P152
P150

P146
P144
P142
P140
P138
P136
P134
P132
P130
P128
P126
P124
P122
P120
P118
P116
P114
P112
P110
P108
P106
P104
P102
P100
P98
P96
P94
P92

P88
P86
P84
P82
P80
P78
P76
P74
P72
P70
P68
P66
P64
P62
P60
P58
P56
P54
P52
P50
P48
P46
P44
P42
P40
P38
P36
P34
P32
P30
P28
P26

P16
P14
P12
P10
P8
P6

P151
P149
P147

P143
P141
P139
P137
P135
P133
P131
P129
P127
P125
P123
P121
P119

P115
P113
P111
P109
P107
P105
P103

P99
P97
P95
P93
P91
P89

P85
P83
P81
P79
P77
P75
P73
P71

P67
P65
P63
P61
P59
P57

P47
P45
P43
P41
P39
P37
P35
P33
P31
P29
P27
P25
P23
P21
P19
P17
P15
P13
P11
P9
P7
P5
P3
P1 P2

P69

P87

P101

P117

P145

P53
P51

P55

P49

P4

P22
P20

P24

P18

P148

P90

pckgdevice

group 3

group 4

group 2

group 1

MIS-076-01-L-D
MIS_076
PW4_5
PW4_4
PW4_3
PW4_2
PW4_1
PW3_5
PW3_4
PW3_3
PW3_2
PW3_1
PW2_5
PW2_4
PW2_3
PW2_2
PW2_1
PW1_5
PW1_4
PW1_3
PW1_2
PW1_1

device pckg

R0805

R
0805

R
0805

R
0805

LV3V3

modified by:

of

checked by:

sheetHEPHY VIENNA
ELEKTRONIK 1

N_INIT

DONE
CCLK

DIN or D0

Do not change Refdes for Virtex (used for automatic checks)

JMP3 to keep jumper contact in OFF position

din,cclk,ninit,done,nprogLOWER MIS_076 connectorUPPER MIS_076 connector

einige freie Pins auf Testpunkte legen

NPWRDWN_for each Virtex chip necessary!
NPWRDWN_B is bidirectional pin!!

FIND OPTIMUM PLACE

GCLK2S

GCLK0P GCLK2P

GCLK4S
GCLK5P

GCLK6S

GCLK1P

GCLK7P

keep Vref for FASTIN signals (Bank3 & 4)

VREF for TCS Chip Banks 0,2-4

RSVD (do not use)

GCLK0S  free

free

DXP  (do not use)
DXN  (do not use)

free

GCLK1S free

GCLK6P free

GCLK3S free

GCLK5S free

free (next to clock on die)
VREF_5 next to clock on die

CHIP ID Select
insert 10k or 0R resistor

GCLK3P

NPROG

TCS-BOARD-9U

M.PADRTA

30.10.2003MP+AT

2 3
TCS_CHIP

10-30-2003_11:00

FDLTCS[3:0]

FDLUTCS0

FDLUTCS1

FDLUTCS2

FDLUTCS3

FDLTCS2

FASTIN0

ID01

2

0R

R333
2

1

10K

R332

1

2

R109

1K2

ID[2:0]

LUM[3:0]

ID1
ID0

VREF_4
RESET_TCS_CHIP

21 100R
R41

153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172

TCS4

MIS-076

148

18

24

20
22

4

49

55

51
53

145

117

101

87

69

21
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47

57
59
61
63
65
67

71
73
75
77
79
81
83
85

89
91
93
95
97
99

103
105
107
109
111
113
115

119
121
123
125
127
129
131
133
135
137
139
141
143

147
149
151

6
8
10
12
14
16

26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98
100
102
104
106
108
110
112
114
116
118
120
122
124
126
128
130
132
134
136
138
140
142
144
146

150
152

TCS_SOUTH TCS4

MIS-076

152
150

146
144
142
140
138
136
134
132
130
128
126
124
122
120
118
116
114
112
110
108
106
104
102
100
98
96
94
92
90
88
86
84
82
80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26

16
14
12
10
8
6

151
149
147

143
141
139
137
135
133
131
129
127
125
123
121
119

115
113
111
109
107
105
103

99
97
95
93
91
89

85
83
81
79
77
75
73
71

67
65
63
61
59
57

47
45
43
41
39
37
35
33
31
29
27
25
23
21
19
17
15
13
11
9
7
5
3
1 2

69

87

101

117

145

53
51

55

49

4

22
20

24

18

148

TCS3
TCS_NORD

MIS-076

172
171
170
169
168
167
166
165
164
163
162
161
160
159
158
157
156
155
154
153

TCS3

MIS-076

2
3 1

JP4
1 2
R38

10K

LV1V5

1 TEST2_TCSTP107
1 TP106 TEST1_TCSTEST1_TCS

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

21 100R
R61

NC

NC

NC
NC

TIMTCS6

VREF_0

STOP_MON

BCD0_[3:0]

BCD1_[3:0]

SW_DISPLAY
BCD0_0
BCD0_1

BCD0_2BCD0_3
BCD1_0BCD1_1

BCD1_3
BCD1_2

OUT_PART[31:24]_[3:1]

VD_I_4

VREF_4

VA_I_18

TIMTCS10

TIMTCS15

TIMTCS1

TIMTCS4TIMTCS7

NEN_BUSSW
TIMTCS9
TIMTCS8
TIMTCS12
TIMTCS13TIMTCS14

NDTACK_TCS

CLK_FBOUT_TCS

L1A_FROM_TIM
BCRES_FROM_TIM

TTCVI_0_1
TTCVI_0_0

TTCVI_0_2
TTCVI_0_3
TTCVI_0_4

TTCVI_0_5
TTCVI_1_0
TTCVI_1_1 TTCVI_1_2
TTCVI_1_3 TTCVI_1_4
TTCVI_1_5 TTCVI_2_0
TTCVI_2_1 TTCVI_2_2
TTCVI_2_3 TTCVI_2_4
TTCVI_2_5 TTCVI_3_0
TTCVI_3_1 TTCVI_3_2
TTCVI_3_3 TTCVI_3_4

TTCVI_3_5
TTCVI_4_0

TTCVI_4_1 TTCVI_4_2
TTCVI_4_3 TTCVI_4_4
TTCVI_4_5 TTCVI_5_0

TTCVI_5_2TTCVI_5_1
TTCVI_5_3 TTCVI_5_4
TTCVI_5_5 TTCVI_6_0
TTCVI_6_1 TTCVI_6_2
TTCVI_6_3 TTCVI_6_4
TTCVI_6_5 TTCVI_7_0
TTCVI_7_1 TTCVI_7_2
TTCVI_7_3 TTCVI_7_4
TTCVI_7_5 TTCVI_8_0
TTCVI_8_1 TTCVI_8_2
TTCVI_8_3 TTCVI_8_4

TTCVI_8_5
TTCVI_9_0

TTCVI_9_1
TTCVI_9_2

TTCVI_9_3
TTCVI_9_4

1 CLK_FB_TCSTP37

FASTIN1

FIN_OR[15:0]

1 2
R47

100R21 100R
R59

TECH_TRIG3
TECH_TRIG2

21 100R
R48 TECH_TRIG5

1 2
R60

100R
TECH_TRIG6
TECH_TRIG7

TECH_TRIG11
TECH_TRIG10 1 2

R49
100R

TECH_TRIG[15:0]

TIMTCS[15:0]

TIMTCS2

CLK_LOCKED_TCS

VD_I_[15:0]

VA_I_[19:1]

VA_I_10

VREF_0

LUM1

CLK_FBIN_TCS

FASTIN[81:0]

LV1V5

PROG_TCS[4:0]

21 100R
R39 FIN_OR2

FIN_OR6

1 2
R53

100R

21 100R
R54
1 2
R55

100R

21 100R
R56
1 2
R57

100R

VREF_4

VREF_4
FASTIN38

VREF_0

FIN_OR5

VREF_0

TDO_TCS

1 TP105 VREF_4
VREF_4

1 TP104 VREF_3
VREF_3

1 TP103 VREF_2
VREF_2VREF_0

1 TP36 VREF_0

FIN_OR1
FIN_OR0

FIN_OR4
FIN_OR9
FIN_OR8
FIN_OR10
FIN_OR11
FIN_OR15
FIN_OR14

FIN_OR3

1TP108 DOUT_TCS

CLK80_TO_TCS

L1RES_FROM_TIM
EVM_CLK

CLK_TO_TCS

PROG_TCS3
PROG_TCS1

PROG_TCS2
FASTIN37

PROG_TCS0

FASTIN2FASTIN3
FASTIN4FASTIN5
FASTIN6
FASTIN7FASTIN8
FASTIN9
FASTIN10
FASTIN11FASTIN12
FASTIN13FASTIN14
FASTIN15FASTIN16
FASTIN17FASTIN18
FASTIN19
FASTIN20FASTIN21
FASTIN22FASTIN23

FASTIN24
FASTIN25
FASTIN26FASTIN27
FASTIN28FASTIN29
FASTIN30FASTIN31
FASTIN32FASTIN33
FASTIN34FASTIN35

FASTIN36TCK_TCS

NPWRDWN_TCS

PROG_TCS4

HSWAP_EN_TCS

DOUT_TCS

FIN_OR7

2

1

1K2

R62

1

2

1K

R63
1

2
100NF

C55

2

1 C77

100NF
2

1 R108

1K

2

1

1K2

R111

1

2

1K

R110
1

2
100NF

C60

2

1 C78

100NF
2

1 R106

1K

1

2

R107

1K2

VREF_0

VREF_0

VREF_0

VREF_4

VREF_4

TMS_TCS

1 2
R40

100R

LUM0

LUM3
LUM2

VA_I_6
VA_I_7 VA_I_8
VA_I_9
VA_I_11 VA_I_12

VA_I_13
VA_I_14 VA_I_15
VA_I_16 VA_I_17

VA_I_19
WR_TCS
EN_TCS

TIMTCS5
TIMTCS3

TIMTCS0 TECH_TRIG14
TECH_TRIG151 2

R52
100R

TECH_TRIG13
TECH_TRIG1221 100R

R50

TECH_TRIG8
TECH_TRIG9

TECH_TRIG4
TECH_TRIG0
TECH_TRIG1

FDLTCS3 1 2
R58

100R FDLTCS0
FDLTCS1

21 100R
R46

TIMTCS11

FASTIN_CYC

VREF_4

VA_I_5
VA_I_4VA_I_3
VA_I_2VA_I_1
VD_I_0VD_I_1
VD_I_2

VD_I_5
VD_I_3

VD_I_14
VD_I_12
VD_I_10
VD_I_8
VD_I_6VD_I_7

VD_I_9
VD_I_11
VD_I_13
VD_I_15

OUT_PART31_1
OUT_PART31_3
OUT_PART30_2
OUT_PART29_1
OUT_PART29_3
OUT_PART28_2
OUT_PART27_1

OUT_PART31_2
OUT_PART30_1
OUT_PART30_3
OUT_PART29_2
OUT_PART28_1
OUT_PART28_3
OUT_PART27_2

OUT_PART27_3OUT_PART26_1
OUT_PART26_3 OUT_PART26_2

OUT_PART25_1OUT_PART25_2
OUT_PART25_3OUT_PART24_1

OUT_PART24_3 OUT_PART24_2
NEN_OUT_PART

INACTIVE

NC

NC
NC
NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC
NC

TEST2_TCS

FIN_OR13
FIN_OR12

ID2

1

2

R335

10K

2

1 R334

0R

ID1
2

1

10K

R337

1

2

0R

R336ID2

IRQ_X

FDLUTCS[3:0]
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XC2Vxxxx-4...slower, -5...faster version

TCS-to-TIM

TIM-to-TCS

how to use it ??
how to use it ??

The reset stores all counters into registers.

107 sec =E4...=32bits
256:24=11

128+64 algo
to ChanLinkMUX 11to1

rd

EVM_Buffer

EVM: MUX applies all bits of an bx to the channel link outputs
EVM: L1A_TCS moves EVM data into EVM_Buffer FIFO
EVM: instead of Ring buffer make 2-3 step pipeline for all Algos

LOGIC IDEEN:

==> reduce other pins

FDL chip pins:  369  (without ALGO bits to EVM)

1 RAMblock =18 kbit DPRAM

Nachteil: Mehrpreis für 50 Ohm bd-bd Stecker

XC2V1000   40x32         5120     160                40                 40                      8             432
XC2V1500   48x40         7680     240                48                 48                      8             528

Device         Row x Col. /Slices/RAM kbits/Multiplier/RAMBlocks (Kbits)/DCMs/maxIO pads
1CLB   =   4 slices (as 2x2)

XC2V1000:  =10240 DFF
XC2V1500:  =15360 DFF

1slice= F+G LUT, 2 FF, hor.cascade OR,

1RAMblocks BX-Buf
1RAMblocks L1Aqueue

18RAMblocks RO-Buf (Fifo)
Monitor RAMs: (192+16+68)/16 = 18RAMblocks RingBuf (DPM)

Algo bits to Event Manager:

RI-BUF VME-access: A15-A1 for 18  1kW-DPMs

Monitor: not prescaled algo bits

Option1: Send Algo bits to FDL chip and to output drivers ==> NOT enough pins on TCS conn.
Option2: L1A extracts data from RI-buf and sends them via ChanLink to EVM-link
Option2: .....and via another ChanLink to GTFE
Option2: 369 +30 pins too many for chip

to DAQ: raw Algos of 3(5) bx

wr

L1A_TCS

64 tech
24 bits

to EVM: raw Algos of 1 bx

1sec=>40 Mio=262 5A00
6 sec =E4...=28 bits

192 counters 32bits

Reset Rate counters every 1 sec or 10 sec

The reset stores also the overall orbit number

RATE COUNTER monitoring

TIMTCS[7:0]

TIM_OUT_OF_SYNC
TIM_WARNING_OVFLO
TIM_READY

TIM_BUSY
L1_RES
TI_INHIBIT_PHYS_L1A
TI_INHIBIT_ALL_L1A

TIMTCS[15:8]

TIM_ERR

L1A_FROM_TCS
14:8 undefined

also sent as lvds signal: RESET

maybe combine to 1 signal

Nachteil: etwas mehr Platzbedarf

Nachteil: mehr Lötstellen=> fehleranfälliger?

Vorteil: Layout mit 150 um und 0.3 vias moeglich
Vorteil: austauschbar (Reparatur, Upgrade),

Vorteil: Diese Platine bei FDL und TCS verwendbar

Option:

RATE counters: prescaled algo bits

TCS ==> FDL:  L1A for EVM readout

TCS I/O pins: 38+33+192+30+3 +2+24+33+96(xx)= 451
355 +24 (8ser)=379

XC2V2000-4FF896 624 io; delivery time ~8 weeks (May02)
XC2V1500-4FF896 528 io; delivery starting Nov02
XC2V1000-4FF896 432 io; delivery time ~5 weeks (May02)

XC2V1500-4BG575 392 io
XC2V1000-4BG575 328 io

XC2V2000-4FG676 456 io
XC2V1500-4FG676 392 io

XC2V1000-4FG456 324 io

MIT...mounted on mezzanine board
MIS...mounted on TCS board

FDL: decodes Reset Orbit instruction to get overall orbit number of run.

VIRTEX mit 896 pins auf eine kleine Platine geben:

1-30-2003_14:47
3 3

TCS_CHIP
TCS-BOARD-9U

M.P.
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SILK=MIS_095

MIS_095

DECAL_CHECK=MP,160603

MIS-095-01-L-D

P152
P150

P146
P144
P142
P140
P138
P136
P134
P132
P130
P128
P126
P124
P122
P120
P118
P116
P114
P112
P110
P108
P106
P104
P102
P100
P98
P96
P94
P92
P90
P88
P86
P84
P82
P80
P78
P76
P74
P72
P70
P68
P66
P64
P62
P60
P58
P56
P54
P52
P50
P48
P46
P44
P42
P40
P38
P36
P34
P32
P30
P28
P26

P16
P14
P12
P10
P8
P6

P151
P149
P147

P143
P141
P139
P137
P135
P133
P131
P129
P127
P125
P123
P121
P119

P115
P113
P111
P109
P107
P105
P103

P99
P97
P95
P93
P91
P89

P85
P83
P81
P79
P77
P75
P73
P71

P67
P65
P63
P61
P59
P57

P47
P45
P43
P41
P39
P37
P35
P33
P31
P29
P27
P25
P23
P21
P19
P17
P15
P13
P11
P9
P7
P5
P3
P1 P2

P69

P87

P101

P117

P145

P53
P51

P55

P49

P4

P22
P20

P24

P18

P148

P190
P188
P186
P184
P182
P180
P178
P176
P174
P172
P170
P168
P166
P164
P162
P160
P158
P156

P189
P187
P185
P183
P181
P179
P177

P171
P169
P167
P165
P163
P161
P159
P157
P155
P153 P154

P173
P175

group 3

group 4

group 2

group 1

group 5

SILK=MIS_095

MIS_095

DECAL_CHECK=MP,160603

MIS-095-01-L-D

P152
P150

P146
P144
P142
P140
P138
P136
P134
P132
P130
P128
P126
P124
P122
P120
P118
P116
P114
P112
P110
P108
P106
P104
P102
P100
P98
P96
P94
P92
P90
P88
P86
P84
P82
P80
P78
P76
P74
P72
P70
P68
P66
P64
P62
P60
P58
P56
P54
P52
P50
P48
P46
P44
P42
P40
P38
P36
P34
P32
P30
P28
P26

P16
P14
P12
P10
P8
P6

P151
P149
P147

P143
P141
P139
P137
P135
P133
P131
P129
P127
P125
P123
P121
P119

P115
P113
P111
P109
P107
P105
P103

P99
P97
P95
P93
P91
P89

P85
P83
P81
P79
P77
P75
P73
P71

P67
P65
P63
P61
P59
P57

P47
P45
P43
P41
P39
P37
P35
P33
P31
P29
P27
P25
P23
P21
P19
P17
P15
P13
P11
P9
P7
P5
P3
P1 P2

P69

P87

P101

P117

P145

P53
P51

P55

P49

P4

P22
P20

P24

P18

P148

P190
P188
P186
P184
P182
P180
P178
P176
P174
P172
P170
P168
P166
P164
P162
P160
P158
P156

P189
P187
P185
P183
P181
P179
P177

P171
P169
P167
P165
P163
P161
P159
P157
P155
P153 P154

P173
P175

group 3

group 4

group 2

group 1

group 5

MIS-095-01-L-D

PW5_4
PW5_3
PW5_2
PW5_1
PW4_5
PW4_4
PW4_3
PW4_2
PW4_1
PW3_5
PW3_4
PW3_3
PW3_2
PW3_1
PW2_5
PW2_4
PW2_3
PW2_2
PW2_1
PW1_5
PW1_4
PW1_3
PW1_2
PW1_1

PW5_5

MIS-095-01-L-D

PW5_4
PW5_3
PW5_2
PW5_1
PW4_5
PW4_4
PW4_3
PW4_2
PW4_1
PW3_5
PW3_4
PW3_3
PW3_2
PW3_1
PW2_5
PW2_4
PW2_3
PW2_2
PW2_1
PW1_5
PW1_4
PW1_3
PW1_2
PW1_1

PW5_5
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LEFT (west) MIS_095 connector RIGHT (east) MIS_095 connector

POWER and GND BLADES of MIS connectors

VBATT
do not connect if battery not used

free (do not use??)

free

free free

Do not change Refdes for Mezzanin-connectors(used for automatic checks)

TCS-BOARD-9U

M.P.

30.10.2003AT+MP

10-30-2003_11:01

TCS_MON_CHIP
21

F1108_[20:0]

214
213
212
211
210
209
208
207
206
205
204
203
202
201
200
199
198
197
196
195
194
193
192
191

215

TCSM1

MIS-095

F1512_16F1512_15
F1512_14F1512_13
F1512_12F1512_11
F1512_10F1512_9
F1512_8F1512_7
F1512_6
F1512_5F1512_4
F1512_3F1512_2
F1512_1F1512_0

F2320_16
F2320_15
F2320_14

F2320_13
F2320_12F2320_11
F2320_10F2320_9
F2320_8F2320_7

F2320_6F2320_5
F2320_4F2320_3

F2320_2
F2320_1F2320_0

F_DAQ1_16F_DAQ1_15
F_DAQ1_14F_DAQ1_13

F_DAQ1_12F_DAQ1_11
F_DAQ1_10

F_DAQ1_7
F_DAQ1_9

F_DAQ1_8
F_DAQ1_6F_DAQ1_5
F_DAQ1_4F_DAQ1_3

F_DAQ1_2
F_DAQ1_1F_DAQ1_0

NC

NC

NC

NC

NC

NC
NC
NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

STROB_[2:0]

BX_[11:0]

DAQ_D_[27:0]
GT_STATUS[3:0]

FASTIN[81:0]

FASTIN13FASTIN14
FASTIN15
FASTIN16

FASTIN17FASTIN18
FASTIN19FASTIN20
FASTIN21
FASTIN23

FASTIN22
FASTIN24

FASTIN25FASTIN26
FASTIN27FASTIN28
FASTIN29FASTIN30
FASTIN31FASTIN32
FASTIN33FASTIN34
FASTIN35FASTIN36
FASTIN37FASTIN38

FASTIN39
FASTIN41 FASTIN40
FASTIN42

FASTIN43FASTIN44
FASTIN45
FASTIN47FASTIN48
FASTIN49FASTIN50
FASTIN51FASTIN52
FASTIN53FASTIN54
FASTIN55FASTIN56
FASTIN57
FASTIN58FASTIN59
FASTIN60FASTIN61
FASTIN62
FASTIN63

FASTIN64
FASTIN65

FASTIN66

FASTIN67
FASTIN68

FASTIN69FASTIN70
FASTIN71FASTIN72
FASTIN73FASTIN74
FASTIN75FASTIN76
FASTIN77
FASTIN78

FASTIN79
FASTIN80

FASTIN81
DAQ_D_27DAQ_D_26

DAQ_D_25
DAQ_D_24

DAQ_D_23DAQ_D_22
DAQ_D_21DAQ_D_20

DAQ_D_19
DAQ_D_18

DAQ_D_17
DAQ_D_16DAQ_D_15
DAQ_D_14DAQ_D_13
DAQ_D_12
DAQ_D_11
DAQ_D_10DAQ_D_9
DAQ_D_8DAQ_D_7
DAQ_D_6DAQ_D_5
DAQ_D_4DAQ_D_3
DAQ_D_2
DAQ_D_1DAQ_D_0
DAQ_CLKNEN_MONLINK
GT_STATUS0GT_STATUS1
GT_STATUS2GT_STATUS3
NEN_ROBUSRDRQST

STROB_2
STROB_1

STROB_0BX_11
BX_10BX_9
BX_8

VREF_7
BX_7

BX_6

RESET_TCSM_CHIPL1A_FROM_TIM_M

L1RES_FROM_TIM_M

VREF_2

LV1V5LV1V5

FASTIN46

VREF_6

VREF_6

VREF_6

BX_5
BX_3

BX_4
BX_2

BX_1BX_0

BCRES_FROM_TIM_M

VREF_7

VREF_7

VREF_7

VREF_3

VREF_3

VREF_3

VREF_2

F1108_19

F1108_0
F1108_1

F1108_2F1108_3
F1108_4F1108_5
F1108_6F1108_7
F1108_8F1108_9
F1108_10F1108_11
F1108_12F1108_13
F1108_14
F1108_15F1108_16
F1108_17F1108_18

F1108_20

F1512_19 F1512_[20:0]F1512_17F1512_18
F1512_20

F1916_18 F1916_[20:0]

F1916_0F1916_1
F1916_2

F1916_3
F1916_4
F1916_5
F1916_6
F1916_7F1916_8

F1916_9
F1916_10F1916_11
F1916_12F1916_13
F1916_14
F1916_15

F1916_16
F1916_17
F1916_19
F1916_20

F2320_19 F2320_[20:0]F2320_17F2320_18
F2320_20

F_DAQ0_20 F_DAQ0_[20:0]

F_DAQ0_0F_DAQ0_1
F_DAQ0_2F_DAQ0_3
F_DAQ0_4F_DAQ0_5
F_DAQ0_6F_DAQ0_7
F_DAQ0_8
F_DAQ0_9F_DAQ0_10
F_DAQ0_11F_DAQ0_12
F_DAQ0_13F_DAQ0_14
F_DAQ0_15F_DAQ0_16
F_DAQ0_17F_DAQ0_18
F_DAQ0_19

F_DAQ1_[20:0]F_DAQ1_17F_DAQ1_18
F_DAQ1_19F_DAQ1_20

215

191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214

TCSM2

MIS-095

152
150

146
144
142
140
138
136
134
132
130
128
126
124
122
120
118
116
114
112
110
108
106
104
102
100
98
96
94
92
90
88
86
84
82
80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26

16
14
12
10
8
6

151
149
147

143
141
139
137
135
133
131
129
127
125
123
121
119

115
113
111
109
107
105
103

99
97
95
93
91
89

85
83
81
79
77
75
73
71

67
65
63
61
59
57

47
45
43
41
39
37
35
33
31
29
27
25
23
21
19
17
15
13
11
9
7
5
3
1 2

69

87

101

117

145

53
51

55

49

4

22
20

24

18

148

190
188
186
184
182
180
178
176
174
172
170
168
166
164
162
160
158
156

189
187
185
183
181
179
177

171
169
167
165
163
161
159
157
155
153 154

173
175

TCSM1TCSMON_WEST

MIS-095

175
173

154153
155
157
159
161
163
165
167
169
171

177
179
181
183
185
187
189

156
158
160
162
164
166
168
170
172
174
176
178
180
182
184
186
188
190

148

18

24

20
22

4

49

55

51
53

145

117

101

87

69

21
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47

57
59
61
63
65
67

71
73
75
77
79
81
83
85

89
91
93
95
97
99

103
105
107
109
111
113
115

119
121
123
125
127
129
131
133
135
137
139
141
143

147
149
151

6
8
10
12
14
16

26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98
100
102
104
106
108
110
112
114
116
118
120
122
124
126
128
130
132
134
136
138
140
142
144
146

150
152

TCSM2TCSMON_EAST

MIS-095

TDI_TCSM

VREF_2

VREF_2

VREF_2

VREF_2

VREF_3

VREF_3

VREF_3

VREF_7

VREF_7

VREF_6

VREF_6

VREF_6

VREF_2

NC

NC

NC

NC

NC
NC
NC

NC

NC
NC

NC

NC

NC
NC
NC
NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

NC
NC

NC

NC

NC

NC



LV3V3

LV3V3LV3V3

C
0805 R

0805
R

0805

LV3V3

C
0805 R

0805
R

0805

R
0805

R
0805

C
0805

R
0805

R
0805

C
0805

C
0805 R

0805
R

0805

R
0805

R
0805

C
0805

LV3V3LV3V3

C
0805 R

0805
R

0805

R
0805

R
0805

C
0805

LV3V3 LV3V3

LV3V3LV3V3

MIS-076-01-L-D
MIS_076
PW4_5
PW4_4
PW4_3
PW4_2
PW4_1
PW3_5
PW3_4
PW3_3
PW3_2
PW3_1
PW2_5
PW2_4
PW2_3
PW2_2
PW2_1
PW1_5
PW1_4
PW1_3
PW1_2
PW1_1

device pckg

LV3V3

MIS-076-01-L-D
MIS_076

MIS_076

P152
P150

P146
P144
P142
P140
P138
P136
P134
P132
P130
P128
P126
P124
P122
P120
P118
P116
P114
P112
P110
P108
P106
P104
P102
P100
P98
P96
P94
P92

P88
P86
P84
P82
P80
P78
P76
P74
P72
P70
P68
P66
P64
P62
P60
P58
P56
P54
P52
P50
P48
P46
P44
P42
P40
P38
P36
P34
P32
P30
P28
P26

P16
P14
P12
P10
P8
P6

P151
P149
P147

P143
P141
P139
P137
P135
P133
P131
P129
P127
P125
P123
P121
P119

P115
P113
P111
P109
P107
P105
P103

P99
P97
P95
P93
P91
P89

P85
P83
P81
P79
P77
P75
P73
P71

P67
P65
P63
P61
P59
P57

P47
P45
P43
P41
P39
P37
P35
P33
P31
P29
P27
P25
P23
P21
P19
P17
P15
P13
P11
P9
P7
P5
P3
P1 P2

P69

P87

P101

P117

P145

P53
P51

P55

P49

P4

P22
P20

P24

P18

P148

P90

pckgdevice

group 3

group 4

group 2

group 1

R0805
LV3V3

MIS-076-01-L-D
MIS_076

MIS_076

P152
P150

P146
P144
P142
P140
P138
P136
P134
P132
P130
P128
P126
P124
P122
P120
P118
P116
P114
P112
P110
P108
P106
P104
P102
P100
P98
P96
P94
P92

P88
P86
P84
P82
P80
P78
P76
P74
P72
P70
P68
P66
P64
P62
P60
P58
P56
P54
P52
P50
P48
P46
P44
P42
P40
P38
P36
P34
P32
P30
P28
P26

P16
P14
P12
P10
P8
P6

P151
P149
P147

P143
P141
P139
P137
P135
P133
P131
P129
P127
P125
P123
P121
P119

P115
P113
P111
P109
P107
P105
P103

P99
P97
P95
P93
P91
P89

P85
P83
P81
P79
P77
P75
P73
P71

P67
P65
P63
P61
P59
P57

P47
P45
P43
P41
P39
P37
P35
P33
P31
P29
P27
P25
P23
P21
P19
P17
P15
P13
P11
P9
P7
P5
P3
P1 P2

P69

P87

P101

P117

P145

P53
P51

P55

P49

P4

P22
P20

P24

P18

P148

P90

pckgdevice

group 3

group 4

group 2

group 1

MIS-076-01-L-D
MIS_076
PW4_5
PW4_4
PW4_3
PW4_2
PW4_1
PW3_5
PW3_4
PW3_3
PW3_2
PW3_1
PW2_5
PW2_4
PW2_3
PW2_2
PW2_1
PW1_5
PW1_4
PW1_3
PW1_2
PW1_1

device pckg

R
0805

R
0805

R
0805

R
0805

R
0805

R
0805
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free

free
free

free

CHIP ID Select
insert 10k or 0R resistor

free

free free

free

VME

UPPER MIS_076 connector

'PROG_B' low active

N_INIT

DONE
CCLK

DIN or D0

din,cclk,ninit,done,nprog

free

free

GCLK6P free

free

free
free

change silk for testpins to get unique names for tcs-chip and tcs-mon-chip

VREF for TCS Chip Banks 0-7

free

LOWER MIS_076 connector

free

free

free

GCLK0S free
GCLK1P free

GCLK7P free
GCLK6S free

GCLK4S free
GCLK5P free

free (do not use close to clk on die)

DXP
DXN

free
temp. sending diode kathode
temp. sending diode anode

free

RSVD do not connect

GCLK2S free
GCLK3P free GCLK1S free

free (close to clk on die, do not use)

free
free

free (do not use)

GCLK3S free

GCLK5S free

free (close to clk on die, do not use)
free
free

free
free

free

free

free (do not use)
free

free
free

free
free

free

NPWRDWN_B is bidirectional pin!!

free

free

free

TCS-BOARD-9U

M.P.

30.10.2003AT+MP

10-30-2003_11:01

TCS_MON_CHIP
22

NC
NC

NC

NC

EVM_STATUS[3:0]

NC

EVM_STATUS0

2

1

R340
0R

1

2
0R
R343

1

2
0R
R338

2

1

10K
R339

1

2

R341
10K

2

1

10K
R342

ID2

153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172

TCSM4

MIS-076

VA_I_11

ID0

F0300_0

VA_I_[19:1]

FASTIN9

VREF_5

VREF_5

TCK_TCSM

TMS_TCSM

152
150

146
144
142
140
138
136
134
132
130
128
126
124
122
120
118
116
114
112
110
108
106
104
102
100
98
96
94
92
90
88
86
84
82
80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26

16
14
12
10
8
6

151
149
147

143
141
139
137
135
133
131
129
127
125
123
121
119

115
113
111
109
107
105
103

99
97
95
93
91
89

85
83
81
79
77
75
73
71

67
65
63
61
59
57

47
45
43
41
39
37
35
33
31
29
27
25
23
21
19
17
15
13
11
9
7
5
3
1 2

69

87

101

117

145

53
51

55

49

4

22
20

24

18

148

TCSM3TCSMON_NORD

MIS-076

EVM_STATUS3

VA_I_19

1 2
R126

10K

EN_TCSM

CLK_LOCKED_TCSM

F0300_2
CLK_FBIN_TCSM

LV1V5

1TP143TEST2_TCSM
1TP144TEST1_TCSM

F0704_16
F0704_15
F0704_14F0704_13
F0704_12F0704_11

F0704_10
F0704_9
F0704_8F0704_7
F0704_6F0704_5
F0704_4F0704_3
F0704_2F0704_1
F0704_0

148

18

24

20
22

4

49

55

51
53

145

117

101

87

69

21
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47

57
59
61
63
65
67

71
73
75
77
79
81
83
85

89
91
93
95
97
99

103
105
107
109
111
113
115

119
121
123
125
127
129
131
133
135
137
139
141
143

147
149
151

6
8
10
12
14
16

26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98
100
102
104
106
108
110
112
114
116
118
120
122
124
126
128
130
132
134
136
138
140
142
144
146

150
152

TCSMON_SOUTHTCSM4

MIS-076

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

FASTIN12FASTIN11
FASTIN10
FASTIN8

FASTIN7FASTIN6
FASTIN5FASTIN4
FASTIN3FASTIN2
FASTIN1
STOP_MON

1
TP146
DOUT_TCSM

VA_I_18VA_I_17
VA_I_16VA_I_15
VA_I_14VA_I_13
VA_I_12
VA_I_10

VA_I_7
VA_I_6

VD_I_1

VD_I_7
VD_I_5

LV1V5

VREF_0

VREF_5

VREF_4

VREF_4

CLK80_TCSM

VREF_4

VREF_4
F0704_20

NPWRDWN_TCSM

VREF_0

NDTACK_TCSM

WR_TCSM

VREF_0

VREF_1

VD_I_2
VD_I_3
VD_I_4

VREF_1

VD_I_6

VREF_1

PROG_TCSM[4:0]

HSWAP_EN_TCSM

PROG_TCSM4

PROG_TCSM3
PROG_TCSM1

PROG_TCSM2

PROG_TCSM0

VD_I_0

VD_I_[15:0]

VD_I_8
VD_I_9

VD_I_10
VD_I_11
VD_I_12
VD_I_13VD_I_14
VD_I_15
MON_F3124_0

MON_F3124_[31:0]

TDO_TCSM

MON_F3124_1MON_F3124_2
MON_F3124_3MON_F3124_4
MON_F3124_5MON_F3124_6
MON_F3124_7MON_F3124_8
MON_F3124_9MON_F3124_10
MON_F3124_11MON_F3124_12
MON_F3124_13MON_F3124_14
MON_F3124_15MON_F3124_16
MON_F3124_17
MON_F3124_18MON_F3124_19

MON_F3124_20
MON_F3124_21MON_F3124_22
MON_F3124_23
MON_F3124_24

MON_F3124_25
MON_F3124_26

MON_F3124_27MON_F3124_28
MON_F3124_29
MON_F3124_30
MON_F3124_31

F0704_19

F0704_[20:0]

F0300_[20:0]

CLK_FBOUT_TCSM

F0704_17

F0704_18

F0300_20

CLK_TCSM

F0300_5

F0300_1

F0300_3
F0300_4

F0300_6
F0300_7
F0300_8

F0300_9
F0300_10F0300_11
F0300_12
F0300_13

172
171
170
169
168
167
166
165
164
163
162
161
160
159
158
157
156
155
154
153

TCSM3

MIS-076

F0300_14F0300_15
F0300_16F0300_17
F0300_18F0300_19

DOUT_TCSM

2
3 1

JP29

VREF_1

VREF_1

VREF_1

VREF_1

VREF_0

VREF_0

VREF_0

VREF_0

VREF_4

VREF_4

VREF_5

VREF_5

1 TP145 VREF_4
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47 Ohm resistors protect the Virtex drivers against overvoltage spikes.

see data sheet LM1085
should be TANTAL !!

Stecker und Signale mit GTL und TIM schematic vergleichen

Keep NDTACK NBERR inactive while VME64X chip is unconfigured

LV1V8_V not used anymore

LV2V5_V not used anymore

Geographical Addresses

etc

slot=1: GA=0 0001 => GAP=0
slot=2: GA=0 0010 => GAP=0

for 6U backplane insert DIO1 and DIO2; JP1 = open
for 9U backplane remove  DIO1 and DIO2 and solder JP1

LV3V3BIAS_V is at VCC in GT-6U-backplane!

Do not solder this part.

See VME64x.pdf  page 10 Table 3-2

inverted values

TSC9U mounted in SLOT 7

SLOT7: Open    Open    Open   GND   GND   GND

slot=3: GA=0 0011 => GAP=1

Parity bit: for odd parity

if GTL-6U is not used anymore in Crate
Unused 2.5V plane can be connected to 3.3V optionally on 9U backplane

Value to be defined

SLOT:   NGAP NGA4 NGA3  NGA2 NGA1  NGA0

LV2V5 and LV1V8 are not provided by the Backplane-9U
TCS9U does not use LV2V5 and LV1V8 from BACKPLANE-6U
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See schematic 'vme_interface.2'.

S31-S24 necessary for standard VME logic
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Baseaddress
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S31-S24 not used by VME64

Unsused CLK pin is defined as GND: 183
Dedicated inputs are defined as GND:  78 80 182 184

INIT_DONE used as I/O: 19

Wrong pdf file shows 3.3V on pins 22, 42, 118, 146. See PIN file for reference.
Wrong pdf file shows 2.5V on pins 33, 48, 91, 130, 201. See PIN file for reference.

Remarks:

See schematic 'vme_interface.3'.

See schematic 'jtag_vme64x.1'.
CHECK if VME64 chip and its PROM have got the same REFDES.
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