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The Concept

goal

Gen Purpose ECS unit for Config, Mon and Debug: access PVSS in control room (CR)

CR ↔ Ethernet ↔ embedded PC ↔ PCIe| {z }
high speed (HS)

, I2C, JTAG, SPI| {z }
low speed (LS)

↔ board

focus on TELL board

TELL ECS Scenarios
dedicated Processor for TELL

dedicated Processor for TELL ↔ FEE

Compactness

Unique Mezzanine &

exploring FPGA in low speed line

Tell40 

Data (in)  24 

TFC (clock) 
GBT 

Data (out) 

4 GBT  e.g. 10Gb Eth 

ECS   Gb Eth 

CCPC Mezz 

ECS  (in/out)  1 

GBT 

FEE 
Data Processing 

PCIe 

TFC 

ECS 

Farm/ 
Storage 

PCIe??? 

last meeting: Beat
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The Schedule

Schedule expectation of previous meeting

Prototype → Final HW & SW → Validation 2011-12

Mass Production → Installation (?)/16

Schedule

1st Prototype| {z }
2011

↔ Testing with TELL ↔ small production| {z }
2012

↔ 3 years:

firmware| {z }
debugging,kernel

, HardWare| {z }
New Tech (only CCPC)

↔ large production| {z }
2015

↔ Shutdown| {z }
2016

• 1st Prototype will be ready 2nd semester (22nd oct - 22nd nov)

Lausanne/Marseille for Testing

• other projects than TELL (?): 2012 production
about 50 pieces (?)
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The Design (as discussed with Guido and Jean-Pierre)

CCPC with PCIe lanes: SMA200

Ethernet 1Gbs LAN: Form Factor

Switch drives:

→ at least 4 PCIe lines

HS block transfer

→ 1 PCIe lane to FPGA

translation to LS protocols

8 outputs I2C

8 outputs JTAG no chain

4 outputs SPI

Actual design

   

Ethernet
Form
Factor

SMA200 PCIe Switch
8509

connector

FPGA
Cyclone IV

connector  
 SAMTEC

validation board only

1x PCIe

HS

LS

1x PCIe
1x PCIe

6x PCIe

GPIO

LAN
RJ45

4x SPI
8x Jtag
8x I2C

VGA USB

12 VDCCBPF/ECS mezzanine

mezzanine

mezzanine
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The Design (Jean-Pierre suggestion)

CCPC with PCIe

Ethernet 1Gbs LAN:

nanoETX-TTexpress 3 lanes

Kontron Intel 1GHz 2GB DDR2

INTEGRATED CCPC ↔ Eth

5.76W full CPU 84x55mm

   

Upgraded design

   

Nano ETX - TT

mezzanine

PCIe Switch
8509

connector

FPGA
Cyclone IV

connector  
 SAMTEC

validation board only

8x HS

LS

1x PCIe

1x PCIe

7x PCIe

GPIO

LAN
RJ45

4x SPI
8x Jtag
8x I2C

VGA USB

12 VDCCBPF/ECS mezzanine

Ethernet
integrated

1x PCIe
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The HW & SW diagram

The I2C Chain is ready: for more details

refer to Lessa, Niko and Beat as well as the

previous talks

The JTAG protocol on NIOS/JPlayer

is in good shape but is is just for

Altera!

Verilog implementation of JTAG

master in FPGA under investigation by

Lessa: saving space in PCB and

money wrt 74LVT8980 controller

 

Devices

TELL 
Stratix IV

Hw/PIO
I2C 

PIO Jtag

H
A
R
D
W
A
R
E

S
O
F
T
W
A
R
E

Top Algo

HS Driver

PCI express  
SWITCH

NIOS 
Jtag

PCIe
core

Fast link

internal or 
external

S
I
F

HW/PIO
SPI

 ECS/CBPF mezzanino
Cyclone IV Altera FPGA

CCPC

   LS device driver

PCIe driver

MFD

JTag,I2C,SPI
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The HW & SW diagram

The I2C Chain is ready: for more details

refer to Lessa, Niko and Beat as well as the

previous talks

The JTAG protocol on NIOS/JPlayer

is in good shape but is is just for

Altera!

Verilog implementation of JTAG

master in FPGA under investigation by

Lessa: saving space in PCB and

money wrt 74LVT8980 controller
 

Devices
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Stratix IV
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Jtag
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W
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HS Driver
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SWITCH

PCIe
core

Fast link

internal or 
external

S
I
F

HW/PIO
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 ECS/CBPF mezzanino
Cyclone IV Altera FPGA
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   LS device driver

PCIe driver

MFD

JTag,I2C,SPI
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The Schematic

Except the connection concerning the PCIe line

CCPC ↔ Ethernet Form Factor

the whole schematic using SMA200 has been done

next slide: ETX-TT option
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The Schematic
The Electrical schema @Altium FPGA

Regulators

2.5, 3.3, 1.2 
,1.0,1.5 V

CCPC
ETX-TTLAN

JTag Cyclone IV
JTag

220 pins

4*7

2*8

4*4

4*8
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C
o
n
n
e
c
t
o
r
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PEX 8509
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66 6
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 4 IO, DIFFIO_B12p U13

IO, DIFFIO_B12n, (DQ0B)/(DQ0B) V13

IO, DIFFIO_B13p R11

IO, DIFFIO_B13n, (DQ0B)/(DQ0B) T11

IO, DIFFIO_B14p, (DQ0B)/(DQ0B) T12

IO, DIFFIO_B14n U12

IO, DIFFIO_B15p, (DQ0B)/(DQ0B) V14

IO, DIFFIO_B15n, (DQ0B)/(DQ0B) V15

IO, DIFFIO_B16p R12
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IO P13

IO, DIFFIO_B17p T13

IO, DIFFIO_B17n T14
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 6 IO, DIFFIO_R7n, (DQ0R)/(DQ0R) J17

IO, DIFFIO_R7p, (DQ0R)/(DQ0R) J16

IO, DIFFIO_R6n, (DEV_OE) G18

IO, DIFFIO_R6p, (DQS0R/CQ0R,DPCLK8)/(DQS0R/CQ0R,DPCLK8) F17

IO, DIFFIO_R5n, (DQ0R)/(DQ0R) G17

IO, DIFFIO_R5p, (DQ0R)/(DQ0R) G16

IO, VREFB6N0 G15

IO H16

IO, DIFFIO_R4n, (DEV_CLRn) E18

IO, DIFFIO_R4p, (DQ0R)/(DQ0R) F18

IO, DIFFIO_R3n, (DQS2R/CQ1R,DPCLK9)/(DQS2R/CQ1R,DPCLK9) D18
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 7 IO, RUP4 C18

IO, RDN4 B18

IO, PLL4_CLKOUTn C16

IO, PLL4_CLKOUTp C17

IO, DIFFIO_T19n, (DQ0T)/(DQ0T) D15

IO, DIFFIO_T19p, (DQ0T)/(DQ0T) D16

IO, DIFFIO_T18n, (DQ0T)/(DQ0T) A17

IO, DIFFIO_T18p A18

IO, DIFFIO_T17n, (DQS0T/CQ0T,DPCLK10)/(DQS0T/CQ0T,DPCLK10) C14

IO, DIFFIO_T17p D14

IO, DIFFIO_T16n, (DQ0T)/(DQ0T) B15

IO, DIFFIO_T16p, (DQ0T)/(DQ0T) C15

IO D13

IO, VREFB7N0 E12

IO, DIFFIO_T15n A16

IO, DIFFIO_T15p B16

IO, DIFFIO_T14n, (DQ0T)/(DQ0T) C12

IO, DIFFIO_T14p C13

IO, DIFFIO_T13n, (DQS2T/CQ1T,DPCLK11)/(DQS2T/CQ1T,DPCLK11) A14

IO, DIFFIO_T13p A15

IO, DIFFIO_T12n, (DQ0T)/(DQ0T) D11

IO, DIFFIO_T12p D12

IO, DIFFIO_T11n, (DQ0T)/(DQ0T) A13

IO, DIFFIO_T11p B13

IO, DIFFIO_T10n, (DQ0T)/(DQ0T) D10
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 8 IO, DIFFIO_T9n, (DQ1T)/(DQ0T) C10

IO, DIFFIO_T9p C11

IO, DIFFIO_T8n, (DQ1T)/(DQ0T) A10

IO, DIFFIO_T8p, (DQ1T)/(DQ0T) A11

IO, DIFFIO_T7n B9

IO, DIFFIO_T7p, (DQ1T)/(DQ0T) B10

IO, DIFFIO_T6n C9

IO, DIFFIO_T6p, (DQS3T/CQ1T#,DPCLK12)/(DQS3T/CQ1T#,DPCLK12) D9

IO, DIFFIO_T5n, (DQ1T)/(DQ0T) A8

IO, DIFFIO_T5p A9

IO, VREFB8N0 D8

IO, (DQS1T/CQ0T#,DPCLK13)/(DQS1T/CQ0T#,DPCLK13) C8

IO, DIFFIO_T4n, (DQ1T)/(DQ0T) A7

IO, DIFFIO_T4p, (DQ1T)/(DQ0T) B7

IO, DIFFIO_T3n C7

IO, DIFFIO_T3p, (DQ1T)/(DQ0T) D7

IO, DIFFIO_T2n, (DQ1T)/(DQ0T) A6

IO, DIFFIO_T2p, (DM1T/BWS#1T)/(DM0T/BWS#0T) B6

IO, DIFFIO_T1n C6

IO, DIFFIO_T1p D6

IO, PLL2_CLKOUTn A5

IO, PLL2_CLKOUTp B5

IO, (CLKUSR) E6
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 3 IO, PLL1_CLKOUTp N5

IO, PLL1_CLKOUTn N6

IO, DIFFIO_B1p, (CRC_ERROR) P6

IO, DIFFIO_B1n, (NCEO) R6

IO, DIFFIO_B2p T6

IO, DIFFIO_B2n, (DQ1B)/(DQ0B) U6

IO, DIFFIO_B3p, (INIT_DONE) V5

IO, DIFFIO_B3n, (DQ1B)/(DQ0B) V6

IO, DIFFIO_B4p R7

IO, DIFFIO_B4n T7

IO, DIFFIO_B5p M7

IO, DIFFIO_B5n N7

IO, DIFFIO_B6p U7

IO, DIFFIO_B6n V7

IO, (DQS1B/CQ0B#,DPCLK2)/(DQS1B/CQ0B#,DPCLK2) T8

IO, VREFB3N0 R8

IO, DIFFIO_B7p, (DQ1B)/(DQ0B) U9

IO, DIFFIO_B7n, (DQ1B)/(DQ0B) V8

IO, DIFFIO_B8p, (DQ1B)/(DQ0B) R9

IO, DIFFIO_B8n, (DQ1B)/(DQ0B) T9

IO, DIFFIO_B9p, (DQS3B/CQ1B#,DPCLK3)/(DQS3B/CQ1B#,DPCLK3) V9

IO, DIFFIO_B9n V10

IO, DIFFIO_B10p, (DQ1B)/(DQ0B) T10

IO, DIFFIO_B10n, (DQ1B)/(DQ0B) U10

IO, DIFFIO_B11p, (DQ1B)/(DQ0B) P10

IO, DIFFIO_B11n, (DM1B/BWS#1B)/(DM0B/BWS#0B) R10
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GND
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André Massafferri ECS unit Upgrade



11/ 23

The Concept
The Schedule

The Design
The SW and FPGA Development

The Prototype
Conclusion and Remarks

The Schematic
The Electrical schema @Altium FPGA

Regulators

2.5, 3.3, 1.2 
,1.0,1.5 V

CCPC
ETX-TTLAN

JTag Cyclone IV
JTag

220 pins

4*7

2*8

4*4

4*8
2*7

C
o
n
n
e
c
t
o
r

93LC46

SWITCH
PEX 8509

CLK dist
PI6C20800

66 6

USB
VGA

External connector            

12 V

LS

EPCS16S18N

HS

1

1

2

2

3

3

4

4

D D

C C

B B

A A

Title

Number RevisionSize

A4

Date: 12/4/2011 Sheet    of
File: C:\Documents and Settings\..\core_fpga1.SchDocDrawn By:

IO, (DATA0) A4

IO, (ASDO) B4

IO, (NCSO) C5

TDI D4

TDO E4

TCK E5

TMS E3

MSEL0 T5

MSEL1 R5

MSEL2 P4

nCE D3

DCLK D5

CONF_DONE U4

nCONFIG C4

nSTATUS V4

U16H

EP4CGX30CF19C8

VCCINT G6

VCCINT N4

VCCINT M11

VCCINT L12

VCCINT L10

VCCINT L8

VCCINT L4

VCCINT K13

VCCINT K11

VCCINT K9

VCCINT K7

VCCINT K5

VCCINT J14

VCCINT J12

VCCINT J10

VCCINT J8

VCCINT J6

VCCINT J4

VCCINT H13

VCCINT H11

VCCINT H9

VCCINT H7

VCCINT H5

VCCINT G12

VCCINT G8

VCCINT G4

VCCINT F7

VCCIO3N8

VCCIO3P9

VCCIO3P7

VCCIO4N12

VCCIO4N14

VCCIO4N13

VCCIO4N11

VCCIO5K14

VCCIO5M15

VCCIO6G14

VCCIO6J15

VCCIO6H15

VCCIO7F12

VCCIO7F11

VCCIO7F10

VCCIO7E13

VCCIO8F8

VCCIO8E9

VCCIO8E7

VCCIO9F4

VCC_CLKIN3AN9

VCC_CLKIN8AF9

U16J

EP4CGX30CF19C8

GNDF5

GNDM6

GNDM13

GNDF13

GNDG11

GNDU17

GNDU14

GNDU11

GNDU8

GNDU5

GNDP17

GNDP14

GNDP11

GNDP8

GNDP5

GNDN10

GNDM12

GNDM8

GNDM4

GNDL17

GNDL14

GNDL11

GNDL9

GNDL7

GNDL5

GNDK12

GNDK10

GNDK8

GNDK6

GNDK4

GNDJ13

GNDJ11

GNDJ9

GNDJ7

GNDJ5

GNDH17

GNDH14

GNDH12

GND H10

GND H8

GND H6

GND H4

GND G7

GND E17

GND E14

GND E11

GND E8

GND B17

GND B14

GND B11

GND B8

GND V2

GND U2

GND U1

GND T3

GND R3

GND R2

GND R1

GND P3

GND N2

GND N1

GND L2

GND L1

GND J2

GND J1

GND G2

GND G1

GND E2

GND E1

GND C3

GND C2

GND C1

GND B3

GND A3

GND A2

GND A1

U16K

EP4CGX30CF19C8

3V3

2V5

3V3

1V2

GND GND

nCS7

DATA8

VCC 2

GND10

ASDI15

DCLK16 VCC 1

VCC 9

NC3

NC4

NC5

NC 6

NC 13

NC 14

NC 11

NC 12

U17

EPCS16SI16N

1 2
3 4
5 6
7 8
9 10

CN0

Header 5X2

1 2
3 4
5 6
7 8
9 10

CN1

Header 5X2

3V3

3V3

GND

GND

3V3

GND

GND

GND

3V3

3V3

4k7
R72

Bank 9

1
2
3

P4

Header 3H

1
2
3

P3

Header 3H 2V5

VCCA G5

VCCA L6

VCCA L13

VCCA G13

VCCD_PLL F6

VCCD_PLL M5

VCCD_PLL M14

VCCD_PLL F14

VCCL_GXBR4

VCCL_GXBH3

VCCL_GXBM3

VCCL_GXBK3

VCCL_GXBF3

VCCH_GXBL3

VCCH_GXBG3

VCCA_GXBT4

VCCA_GXBN3

VCCA_GXBJ3

U16L

EP4CGX30CF19C8

1V2

2V5

2V5

1V2P

4k7
R73

4k7
R74

4k7R75

4k7R76

4k7R77

4k7
R78

4k7R79

ECS - Configuration and IO Power

100n
C227

3V3

100n
C228

100n
C229

100n
C230

100n
C231

100n
C232

100n
C233

100n
C234

100n
C235

100n
C236

100n
C327

2V5

100n
C328

100n
C329

100n
C330

100n
C331

100n
C332

100n
C333

100n
C334

100n
C335

100n
C336

100n
C337

2V5

100n
C338

100n
C339

100n
C340

100n
C341

100n
C342

100n
C343

100n
C344

100n
C345

100n
C346

100n
C427

1V2

100n
C428

100n
C429

100n
C430

100n
C431

100n
C432

100n
C433

100n
C434

100n
C435

100n
C436

100n
C527

1V2

100n
C528

100n
C529

100n
C530

100n
C531

100n
C532

100n
C533

100n
C534

100n
C535

100n
C537

100n
C437

1V2

100n
C438

100n
C439

100n
C440

100n
C441

100n
C442

100n
C443

100n
C444

100n
C445

100n
C446

100n
C277

1V2P

100n
C278

100n
C279

100n
C280

100n
C536

Massafferri/F.Sousa - CBPF

PIC22701

PIC22702

COC227 PIC22801

PIC22802

COC228 PIC22901

PIC22902

COC229 PIC23001

PIC23002

COC230 PIC23101

PIC23102

COC231 PIC23201

PIC23202

COC232 PIC23301

PIC23302

COC233 PIC23401

PIC23402

COC234 PIC23501

PIC23502

COC235 PIC23601

PIC23602

COC236

PIC27701

PIC27702

COC277 PIC27801

PIC27802

COC278 PIC27901

PIC27902

COC279 PIC28001

PIC28002

COC280

PIC32701

PIC32702

COC327 PIC32801

PIC32802

COC328 PIC32901

PIC32902

COC329 PIC33001

PIC33002

COC330 PIC33101

PIC33102

COC331 PIC33201

PIC33202

COC332 PIC33301

PIC33302

COC333 PIC33401

PIC33402

COC334 PIC33501

PIC33502

COC335 PIC33601

PIC33602

COC336

PIC33701

PIC33702

COC337 PIC33801

PIC33802

COC338 PIC33901

PIC33902

COC339 PIC34001

PIC34002

COC340 PIC34101

PIC34102

COC341 PIC34201

PIC34202

COC342 PIC34301

PIC34302

COC343 PIC34401

PIC34402

COC344 PIC34501

PIC34502

COC345 PIC34601

PIC34602

COC346

PIC42701

PIC42702

COC427 PIC42801

PIC42802

COC428 PIC42901

PIC42902

COC429 PIC43001

PIC43002

COC430 PIC43101

PIC43102

COC431 PIC43201

PIC43202

COC432 PIC43301

PIC43302

COC433 PIC43401

PIC43402

COC434 PIC43501

PIC43502

COC435 PIC43601

PIC43602

COC436

PIC43701

PIC43702

COC437 PIC43801

PIC43802

COC438 PIC43901

PIC43902

COC439 PIC44001

PIC44002

COC440 PIC44101

PIC44102

COC441 PIC44201

PIC44202

COC442 PIC44301

PIC44302

COC443 PIC44401

PIC44402

COC444 PIC44501

PIC44502

COC445 PIC44601

PIC44602

COC446

PIC52701

PIC52702

COC527 PIC52801

PIC52802

COC528 PIC52901

PIC52902

COC529 PIC53001

PIC53002

COC530 PIC53101

PIC53102

COC531 PIC53201

PIC53202

COC532 PIC53301

PIC53302

COC533 PIC53401

PIC53402

COC534 PIC53501

PIC53502

COC535 PIC53601

PIC53602

COC536 PIC53701

PIC53702

COC537

PICN001 PICN002

PICN003 PICN004

PICN005 PICN006

PICN007 PICN008

PICN009 PICN0010

COCN0

PICN101 PICN102

PICN103 PICN104

PICN105 PICN106

PICN107 PICN108

PICN109 PICN1010

COCN1

PIP301

PIP302

PIP303

COP3

PIP401

PIP402

PIP403

COP4

PIR7201 PIR7202

COR72

PIR7301

PIR7302

COR73

PIR7401 PIR7402

COR74

PIR7501 PIR7502

COR75

PIR7601 PIR7602

COR76

PIR7701 PIR7702

COR77

PIR7801

PIR7802

COR78

PIR7901 PIR7902

COR79

PIU160A4

PIU160B4

PIU160C4

PIU160C5

PIU160D3

PIU160D4

PIU160D5

PIU160E3

PIU160E4

PIU160E5

PIU160P4

PIU160R5

PIU160T5

PIU160U4

PIU160V4

COU16H

PIU160E7

PIU160E9

PIU160E13

PIU160F4

PIU160F7

PIU160F8

PIU160F9

PIU160F10

PIU160F11

PIU160F12

PIU160G4

PIU160G6

PIU160G8

PIU160G12

PIU160G14

PIU160H5

PIU160H7

PIU160H9

PIU160H11

PIU160H13

PIU160H15

PIU160J4

PIU160J6

PIU160J8

PIU160J10

PIU160J12

PIU160J14

PIU160J15

PIU160K5

PIU160K7

PIU160K9

PIU160K11

PIU160K13

PIU160K14

PIU160L4

PIU160L8

PIU160L10

PIU160L12

PIU160M11

PIU160M15

PIU160N4

PIU160N8

PIU160N9

PIU160N11

PIU160N12

PIU160N13

PIU160N14

PIU160P7

PIU160P9

COU16J

PIU160A1

PIU160A2

PIU160A3

PIU160B3

PIU160B8

PIU160B11

PIU160B14

PIU160B17

PIU160C1

PIU160C2

PIU160C3

PIU160E1

PIU160E2

PIU160E8

PIU160E11

PIU160E14

PIU160E17

PIU160F5

PIU160F13

PIU160G1

PIU160G2

PIU160G7PIU160G11

PIU160H4

PIU160H6

PIU160H8

PIU160H10

PIU160H12

PIU160H14

PIU160H17

PIU160J1

PIU160J2

PIU160J5

PIU160J7

PIU160J9

PIU160J11

PIU160J13

PIU160K4

PIU160K6

PIU160K8

PIU160K10

PIU160K12

PIU160L1

PIU160L2

PIU160L5

PIU160L7

PIU160L9

PIU160L11

PIU160L14

PIU160L17

PIU160M4

PIU160M6

PIU160M8

PIU160M12

PIU160M13

PIU160N1

PIU160N2

PIU160N10

PIU160P3

PIU160P5

PIU160P8

PIU160P11

PIU160P14

PIU160P17

PIU160R1

PIU160R2

PIU160R3

PIU160T3

PIU160U1

PIU160U2

PIU160U5

PIU160U8

PIU160U11

PIU160U14

PIU160U17

PIU160V2

COU16K

PIU160F3

PIU160F6

PIU160F14

PIU160G3

PIU160G5

PIU160G13

PIU160H3

PIU160J3

PIU160K3

PIU160L3

PIU160L6

PIU160L13PIU160M3

PIU160M5
PIU160M14

PIU160N3

PIU160R4

PIU160T4

COU16L

PIU1701

PIU1702

PIU1703

PIU1704

PIU1705

PIU1706

PIU1707

PIU1708

PIU1709

PIU17010

PIU17011

PIU17012

PIU17013

PIU17014

PIU17015

PIU17016

COU17

PIC42701 PIC42801 PIC42901 PIC43001 PIC43101 PIC43201 PIC43301 PIC43401 PIC43501 PIC43601

PIC43701 PIC43801 PIC43901 PIC44001 PIC44101 PIC44201 PIC44301 PIC44401 PIC44501 PIC44601

PIC52701 PIC52801 PIC52901 PIC53001 PIC53101 PIC53201 PIC53301 PIC53401 PIC53501 PIC53601 PIC53701

PIU160F3

PIU160F7

PIU160G4

PIU160G6

PIU160G8

PIU160G12

PIU160H3

PIU160H5

PIU160H7

PIU160H9

PIU160H11

PIU160H13

PIU160J4

PIU160J6

PIU160J8

PIU160J10

PIU160J12

PIU160J14

PIU160K3
PIU160K5

PIU160K7

PIU160K9

PIU160K11

PIU160K13

PIU160L4

PIU160L8

PIU160L10

PIU160L12

PIU160M3

PIU160M11

PIU160N4

PIU160R4

PIC27701 PIC27801 PIC27901 PIC28001

PIU160F6

PIU160F14

PIU160M5
PIU160M14

PIC32701 PIC32801 PIC32901 PIC33001 PIC33101 PIC33201 PIC33301 PIC33401 PIC33501 PIC33601

PIC33701 PIC33801 PIC33901 PIC34001 PIC34101 PIC34201 PIC34301 PIC34401 PIC34501 PIC34601

PIP303

PIU160F9

PIU160G3

PIU160G5

PIU160G13

PIU160G14

PIU160H15

PIU160J3

PIU160J15

PIU160K14

PIU160L3

PIU160L6

PIU160L13
PIU160M15

PIU160N3

PIU160N9

PIU160N11

PIU160N12

PIU160N13

PIU160N14

PIU160T4

PIC22701 PIC22801 PIC22901 PIC23001 PIC23101 PIC23201 PIC23301 PIC23401 PIC23501 PIC23601

PICN004

PICN104

PIP301

PIR7401

PIR7501

PIR7601

PIR7701

PIR7902

PIU160E7

PIU160E9

PIU160E13

PIU160F8

PIU160F10

PIU160F11

PIU160F12

PIU160N8

PIU160P7

PIU160P9

PIU1701

PIU1702

PIU1709

PIC22702 PIC22802 PIC22902 PIC23002 PIC23102 PIC23202 PIC23302 PIC23402 PIC23502 PIC23602

PIC27702 PIC27802 PIC27902 PIC28002

PIC32702 PIC32802 PIC32902 PIC33002 PIC33102 PIC33202 PIC33302 PIC33402 PIC33502 PIC33602

PIC33702 PIC33802 PIC33902 PIC34002 PIC34102 PIC34202 PIC34302 PIC34402 PIC34502 PIC34602

PIC42702 PIC42802 PIC42902 PIC43002 PIC43102 PIC43202 PIC43302 PIC43402 PIC43502 PIC43602

PIC43702 PIC43802 PIC43902 PIC44002 PIC44102 PIC44202 PIC44302 PIC44402 PIC44502 PIC44602

PIC52702 PIC52802 PIC52902 PIC53002 PIC53102 PIC53202 PIC53302 PIC53402 PIC53502 PIC53602 PIC53702

PICN002

PICN0010

PICN102

PICN1010

PIP403

PIR7301

PIR7802

PIU160A1

PIU160A2

PIU160A3

PIU160B3

PIU160B8

PIU160B11

PIU160B14

PIU160B17

PIU160C1

PIU160C2

PIU160C3

PIU160E1

PIU160E2

PIU160E8

PIU160E11

PIU160E14

PIU160E17

PIU160F5

PIU160F13

PIU160G1

PIU160G2

PIU160G7PIU160G11

PIU160H4

PIU160H6

PIU160H8

PIU160H10

PIU160H12

PIU160H14

PIU160H17

PIU160J1

PIU160J2

PIU160J5

PIU160J7

PIU160J9

PIU160J11

PIU160J13

PIU160K4

PIU160K6

PIU160K8

PIU160K10

PIU160K12

PIU160L1

PIU160L2

PIU160L5

PIU160L7

PIU160L9

PIU160L11

PIU160L14

PIU160L17

PIU160M4

PIU160M6

PIU160M8

PIU160M12

PIU160M13

PIU160N1

PIU160N2

PIU160N10

PIU160P3

PIU160P5

PIU160P8

PIU160P11

PIU160P14

PIU160P17

PIU160R1

PIU160R2

PIU160R3

PIU160R5

PIU160T3

PIU160U1

PIU160U2

PIU160U5

PIU160U8

PIU160U11

PIU160U14

PIU160U17

PIU160V2

PIU17010

PICN001

PIR7302

PIU160E5

PICN003

PIU160E4

PICN005

PIU160E3

PICN006

PICN007 PICN008

PICN009

PIU160D4

PICN101

PIU160D5

PIU17016

PICN103

PIR7702

PIU160U4

PICN105

PIR7602

PIU160C4

PICN106

PIR7801

PIU160D3

PICN107

PIR7201

PIU160A4

PICN108

PIU160C5

PIU1707

PICN109

PIU160B4

PIU17015

PIP302

PIU160F4

PIP401PIR7402

PIP402

PIU160P4

PIR7202 PIU1708

PIR7502

PIU160V4

PIR7901PIU160T5

PIU1703

PIU1704

PIU1705

PIU1706

PIU17011

PIU17012

PIU17013

PIU17014

1

1

2

2

3

3

4

4

D D

C C

B B

A A

Title

Number RevisionSize

A4

Date: 12/4/2011 Sheet    of
File: C:\Documents and Settings\..\fpga_1.SchDocDrawn By:

B
A

N
K

 4 IO, DIFFIO_B12p U13

IO, DIFFIO_B12n, (DQ0B)/(DQ0B) V13

IO, DIFFIO_B13p R11

IO, DIFFIO_B13n, (DQ0B)/(DQ0B) T11

IO, DIFFIO_B14p, (DQ0B)/(DQ0B) T12

IO, DIFFIO_B14n U12
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IO, RUP2 R14

IO, RDN2 T15
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IO, PLL3_CLKOUTn R15
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 5 IO, RUP3 N15

IO, RDN3 N16
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 4 IO, DIFFIO_B12p U13

IO, DIFFIO_B12n, (DQ0B)/(DQ0B) V13

IO, DIFFIO_B13p R11

IO, DIFFIO_B13n, (DQ0B)/(DQ0B) T11

IO, DIFFIO_B14p, (DQ0B)/(DQ0B) T12

IO, DIFFIO_B14n U12

IO, DIFFIO_B15p, (DQ0B)/(DQ0B) V14

IO, DIFFIO_B15n, (DQ0B)/(DQ0B) V15

IO, DIFFIO_B16p R12

IO, DIFFIO_B16n, (DQS2B/CQ1B,DPCLK4)/(DQS2B/CQ1B,DPCLK4) R13

IO, VREFB4N0 P12

IO P13

IO, DIFFIO_B17p T13

IO, DIFFIO_B17n T14

IO, DIFFIO_B18p, (DQ0B)/(DQ0B) U15

IO, DIFFIO_B18n U16

IO, DIFFIO_B19p, (DQ0B)/(DQ0B) V16

IO, DIFFIO_B19n, (DQS0B/CQ0B,DPCLK5)/(DQS0B/CQ0B,DPCLK5) V17

IO, DIFFIO_B20p, (DQ0B)/(DQ0B) U18

IO, DIFFIO_B20n V18

IO, DIFFIO_B21p, (DQ0B)/(DQ0B) T16

IO, DIFFIO_B21n, (DM0B/BWS#0B)/(DM0B/BWS#0B) T17

IO, RUP2 R14

IO, RDN2 T15

IO, PLL3_CLKOUTp P15

IO, PLL3_CLKOUTn R15
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 5 IO, RUP3 N15

IO, RDN3 N16

IO, DIFFIO_R14n, (DQ1R)/(DQ0R) P16

IO, DIFFIO_R14p R16

IO, DIFFIO_R13n, (DQ1R)/(DQ0R) T18

IO, DIFFIO_R13p, (DQ1R)/(DQ0R) R17

IO, DIFFIO_R12n, (DQ1R)/(DQ0R) P18

IO, DIFFIO_R12p, (DQS3R/CQ1R#,DPCLK6)/(DQS3R/CQ1R#,DPCLK6) R18

IO, VREFB5N0 L16

IO, (DQS1R/CQ0R#,DPCLK7)/(DQS1R/CQ0R#,DPCLK7) L15

IO, DIFFIO_R11n M17

IO, DIFFIO_R11p M16

IO, DIFFIO_R10n, (DQ1R)/(DQ0R) N18

IO, DIFFIO_R10p, (DQ1R)/(DQ0R) N17

IO, DIFFIO_R9n, (DQ1R)/(DQ0R) K16

IO, DIFFIO_R9p, (DQ1R)/(DQ0R) K15

IO, DIFFIO_R8n, (DQ1R)/(DQ0R) L18

IO, DIFFIO_R8p, (DM1R/BWS#1R)/(DM0R/BWS#0R) M18
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 6 IO, DIFFIO_R7n, (DQ0R)/(DQ0R) J17

IO, DIFFIO_R7p, (DQ0R)/(DQ0R) J16

IO, DIFFIO_R6n, (DEV_OE) G18

IO, DIFFIO_R6p, (DQS0R/CQ0R,DPCLK8)/(DQS0R/CQ0R,DPCLK8) F17

IO, DIFFIO_R5n, (DQ0R)/(DQ0R) G17

IO, DIFFIO_R5p, (DQ0R)/(DQ0R) G16

IO, VREFB6N0 G15

IO H16

IO, DIFFIO_R4n, (DEV_CLRn) E18

IO, DIFFIO_R4p, (DQ0R)/(DQ0R) F18

IO, DIFFIO_R3n, (DQS2R/CQ1R,DPCLK9)/(DQS2R/CQ1R,DPCLK9) D18

IO, DIFFIO_R3p, (DQ0R)/(DQ0R) D17

IO, DIFFIO_R2n, (DQ0R)/(DQ0R) E16

IO, DIFFIO_R2p, (DQ0R)/(DQ0R) F16

IO, DIFFIO_R1n, (DQ0R)/(DQ0R) E15

IO, DIFFIO_R1p, (DM0R/BWS#0R)/(DM0R/BWS#0R) F15
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 7 IO, RUP4 C18

IO, RDN4 B18

IO, PLL4_CLKOUTn C16

IO, PLL4_CLKOUTp C17

IO, DIFFIO_T19n, (DQ0T)/(DQ0T) D15

IO, DIFFIO_T19p, (DQ0T)/(DQ0T) D16

IO, DIFFIO_T18n, (DQ0T)/(DQ0T) A17

IO, DIFFIO_T18p A18

IO, DIFFIO_T17n, (DQS0T/CQ0T,DPCLK10)/(DQS0T/CQ0T,DPCLK10) C14

IO, DIFFIO_T17p D14

IO, DIFFIO_T16n, (DQ0T)/(DQ0T) B15

IO, DIFFIO_T16p, (DQ0T)/(DQ0T) C15

IO D13

IO, VREFB7N0 E12

IO, DIFFIO_T15n A16

IO, DIFFIO_T15p B16

IO, DIFFIO_T14n, (DQ0T)/(DQ0T) C12

IO, DIFFIO_T14p C13

IO, DIFFIO_T13n, (DQS2T/CQ1T,DPCLK11)/(DQS2T/CQ1T,DPCLK11) A14

IO, DIFFIO_T13p A15

IO, DIFFIO_T12n, (DQ0T)/(DQ0T) D11

IO, DIFFIO_T12p D12

IO, DIFFIO_T11n, (DQ0T)/(DQ0T) A13

IO, DIFFIO_T11p B13

IO, DIFFIO_T10n, (DQ0T)/(DQ0T) D10

IO, DIFFIO_T10p, (DM0T/BWS#0T)/(DM0T/BWS#0T) E10
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COU16E

PIU160C17

PIU160C18

PIU160A13 POJTAG050TMS

PIU160A14 POJTAG070TCK
PIU160A15 POJTAG070TDI

PIU160A16 POJTAG090TCK

PIU160A17 POJTAG090TDI
PIU160A18 POJTAG090TDO

PIU160B13 POJTAG050TDO

PIU160B15 POJTAG070TDO

PIU160B16 POJTAG080TMS

PIU160B18 POJTAG090TMS

PIU160C12 POJTAG050TCK
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 4 IO, DIFFIO_B12p U13

IO, DIFFIO_B12n, (DQ0B)/(DQ0B) V13

IO, DIFFIO_B13p R11

IO, DIFFIO_B13n, (DQ0B)/(DQ0B) T11

IO, DIFFIO_B14p, (DQ0B)/(DQ0B) T12

IO, DIFFIO_B14n U12

IO, DIFFIO_B15p, (DQ0B)/(DQ0B) V14

IO, DIFFIO_B15n, (DQ0B)/(DQ0B) V15

IO, DIFFIO_B16p R12

IO, DIFFIO_B16n, (DQS2B/CQ1B,DPCLK4)/(DQS2B/CQ1B,DPCLK4) R13

IO, VREFB4N0 P12

IO P13

IO, DIFFIO_B17p T13

IO, DIFFIO_B17n T14

IO, DIFFIO_B18p, (DQ0B)/(DQ0B) U15

IO, DIFFIO_B18n U16

IO, DIFFIO_B19p, (DQ0B)/(DQ0B) V16

IO, DIFFIO_B19n, (DQS0B/CQ0B,DPCLK5)/(DQS0B/CQ0B,DPCLK5) V17

IO, DIFFIO_B20p, (DQ0B)/(DQ0B) U18

IO, DIFFIO_B20n V18

IO, DIFFIO_B21p, (DQ0B)/(DQ0B) T16

IO, DIFFIO_B21n, (DM0B/BWS#0B)/(DM0B/BWS#0B) T17

IO, RUP2 R14

IO, RDN2 T15

IO, PLL3_CLKOUTp P15

IO, PLL3_CLKOUTn R15
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 5 IO, RUP3 N15

IO, RDN3 N16

IO, DIFFIO_R14n, (DQ1R)/(DQ0R) P16

IO, DIFFIO_R14p R16

IO, DIFFIO_R13n, (DQ1R)/(DQ0R) T18

IO, DIFFIO_R13p, (DQ1R)/(DQ0R) R17

IO, DIFFIO_R12n, (DQ1R)/(DQ0R) P18

IO, DIFFIO_R12p, (DQS3R/CQ1R#,DPCLK6)/(DQS3R/CQ1R#,DPCLK6) R18

IO, VREFB5N0 L16

IO, (DQS1R/CQ0R#,DPCLK7)/(DQS1R/CQ0R#,DPCLK7) L15

IO, DIFFIO_R11n M17

IO, DIFFIO_R11p M16

IO, DIFFIO_R10n, (DQ1R)/(DQ0R) N18

IO, DIFFIO_R10p, (DQ1R)/(DQ0R) N17

IO, DIFFIO_R9n, (DQ1R)/(DQ0R) K16

IO, DIFFIO_R9p, (DQ1R)/(DQ0R) K15

IO, DIFFIO_R8n, (DQ1R)/(DQ0R) L18

IO, DIFFIO_R8p, (DM1R/BWS#1R)/(DM0R/BWS#0R) M18
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 6 IO, DIFFIO_R7n, (DQ0R)/(DQ0R) J17

IO, DIFFIO_R7p, (DQ0R)/(DQ0R) J16

IO, DIFFIO_R6n, (DEV_OE) G18

IO, DIFFIO_R6p, (DQS0R/CQ0R,DPCLK8)/(DQS0R/CQ0R,DPCLK8) F17

IO, DIFFIO_R5n, (DQ0R)/(DQ0R) G17

IO, DIFFIO_R5p, (DQ0R)/(DQ0R) G16

IO, VREFB6N0 G15

IO H16

IO, DIFFIO_R4n, (DEV_CLRn) E18

IO, DIFFIO_R4p, (DQ0R)/(DQ0R) F18

IO, DIFFIO_R3n, (DQS2R/CQ1R,DPCLK9)/(DQS2R/CQ1R,DPCLK9) D18

IO, DIFFIO_R3p, (DQ0R)/(DQ0R) D17

IO, DIFFIO_R2n, (DQ0R)/(DQ0R) E16

IO, DIFFIO_R2p, (DQ0R)/(DQ0R) F16

IO, DIFFIO_R1n, (DQ0R)/(DQ0R) E15

IO, DIFFIO_R1p, (DM0R/BWS#0R)/(DM0R/BWS#0R) F15
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 7 IO, RUP4 C18

IO, RDN4 B18

IO, PLL4_CLKOUTn C16

IO, PLL4_CLKOUTp C17

IO, DIFFIO_T19n, (DQ0T)/(DQ0T) D15

IO, DIFFIO_T19p, (DQ0T)/(DQ0T) D16

IO, DIFFIO_T18n, (DQ0T)/(DQ0T) A17

IO, DIFFIO_T18p A18

IO, DIFFIO_T17n, (DQS0T/CQ0T,DPCLK10)/(DQS0T/CQ0T,DPCLK10) C14

IO, DIFFIO_T17p D14

IO, DIFFIO_T16n, (DQ0T)/(DQ0T) B15

IO, DIFFIO_T16p, (DQ0T)/(DQ0T) C15

IO D13

IO, VREFB7N0 E12

IO, DIFFIO_T15n A16

IO, DIFFIO_T15p B16

IO, DIFFIO_T14n, (DQ0T)/(DQ0T) C12

IO, DIFFIO_T14p C13

IO, DIFFIO_T13n, (DQS2T/CQ1T,DPCLK11)/(DQS2T/CQ1T,DPCLK11) A14

IO, DIFFIO_T13p A15

IO, DIFFIO_T12n, (DQ0T)/(DQ0T) D11

IO, DIFFIO_T12p D12

IO, DIFFIO_T11n, (DQ0T)/(DQ0T) A13

IO, DIFFIO_T11p B13

IO, DIFFIO_T10n, (DQ0T)/(DQ0T) D10

IO, DIFFIO_T10p, (DM0T/BWS#0T)/(DM0T/BWS#0T) E10
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 8 IO, DIFFIO_T9n, (DQ1T)/(DQ0T) C10

IO, DIFFIO_T9p C11

IO, DIFFIO_T8n, (DQ1T)/(DQ0T) A10

IO, DIFFIO_T8p, (DQ1T)/(DQ0T) A11

IO, DIFFIO_T7n B9

IO, DIFFIO_T7p, (DQ1T)/(DQ0T) B10

IO, DIFFIO_T6n C9

IO, DIFFIO_T6p, (DQS3T/CQ1T#,DPCLK12)/(DQS3T/CQ1T#,DPCLK12) D9

IO, DIFFIO_T5n, (DQ1T)/(DQ0T) A8

IO, DIFFIO_T5p A9

IO, VREFB8N0 D8

IO, (DQS1T/CQ0T#,DPCLK13)/(DQS1T/CQ0T#,DPCLK13) C8

IO, DIFFIO_T4n, (DQ1T)/(DQ0T) A7

IO, DIFFIO_T4p, (DQ1T)/(DQ0T) B7

IO, DIFFIO_T3n C7

IO, DIFFIO_T3p, (DQ1T)/(DQ0T) D7

IO, DIFFIO_T2n, (DQ1T)/(DQ0T) A6

IO, DIFFIO_T2p, (DM1T/BWS#1T)/(DM0T/BWS#0T) B6

IO, DIFFIO_T1n C6

IO, DIFFIO_T1p D6

IO, PLL2_CLKOUTn A5

IO, PLL2_CLKOUTp B5

IO, (CLKUSR) E6
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 3 IO, PLL1_CLKOUTp N5

IO, PLL1_CLKOUTn N6

IO, DIFFIO_B1p, (CRC_ERROR) P6

IO, DIFFIO_B1n, (NCEO) R6

IO, DIFFIO_B2p T6

IO, DIFFIO_B2n, (DQ1B)/(DQ0B) U6

IO, DIFFIO_B3p, (INIT_DONE) V5

IO, DIFFIO_B3n, (DQ1B)/(DQ0B) V6

IO, DIFFIO_B4p R7

IO, DIFFIO_B4n T7

IO, DIFFIO_B5p M7

IO, DIFFIO_B5n N7

IO, DIFFIO_B6p U7

IO, DIFFIO_B6n V7

IO, (DQS1B/CQ0B#,DPCLK2)/(DQS1B/CQ0B#,DPCLK2) T8

IO, VREFB3N0 R8

IO, DIFFIO_B7p, (DQ1B)/(DQ0B) U9

IO, DIFFIO_B7n, (DQ1B)/(DQ0B) V8

IO, DIFFIO_B8p, (DQ1B)/(DQ0B) R9

IO, DIFFIO_B8n, (DQ1B)/(DQ0B) T9

IO, DIFFIO_B9p, (DQS3B/CQ1B#,DPCLK3)/(DQS3B/CQ1B#,DPCLK3) V9

IO, DIFFIO_B9n V10

IO, DIFFIO_B10p, (DQ1B)/(DQ0B) T10

IO, DIFFIO_B10n, (DQ1B)/(DQ0B) U10

IO, DIFFIO_B11p, (DQ1B)/(DQ0B) P10

IO, DIFFIO_B11n, (DM1B/BWS#1B)/(DM0B/BWS#0B) R10
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GND
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External Specs

Pinout
SAMTEC: QFS-078-04.25-L-D-PC4
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The Geometry

• 2 VME-slots for TELL10 Guido

160 x 95 x (2*13.72) mm
• ATCA for TELL40 Jean-Pierre

115 x 70 x 21.33 mm

we can manage X & Y
even in the worst case

The HEIGHT is still an
issue !

   

SMA200: 11mm

nano ETX: 18mm
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The Geometry

• 2 VME-slots for TELL10 Guido

160 x 95 x (2*13.72) mm
• ATCA for TELL40 Jean-Pierre

115 x 70 x 21.33 mm
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The HEIGHT is still an
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The Concept
The Schedule

The Design
The SW and FPGA Development

The Prototype
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The Geometry

• 2 VME-slots for TELL10 Guido

160 x 95 x (2*13.72) mm
• ATCA for TELL40 Jean-Pierre

115 x 70 x 21.33 mm

we can manage X & Y
even in the worst case

The HEIGHT is still an
issue !

I am looking for another
SAMTEC HS connector

height <6mm or >17mm
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Conclusion and Remarks

The ECS-CBPF board is evolving on schedule.

Low Speed Protocols: I2C chain is ready @driver level.
JTAG from JBC player has been substituted by development
of controller inside FPGA

The Schematic has been done

CCPC+Ethernet seems to be the only place allowing new
Technology before the final production of 2015. Following the
suggestion of J.Pierre, I am proposing a new CCPC; ETX-TT

Geometry: height is a concern in both options, SMA200 &
ETX-TT. We will postpone this problem to the next
Prototype.
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Conclusion and Remarks

Soon I will bring the 1st Prototype to CERN for Testing

Projects other than TELL are invited to benefit from the
small production in 2012
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