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New Hardware Prototype
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New Hardware Prototype

BOTTOM SIDE BUS
TRANSCEIVERS

FPGA MAIN FUNCTION

*Power-On Procedure

*FEE Initialization
RCU to FECs

CONNECTORS

Dataflow Control

*FEE Safety Control

T, i

[

FIouNe
VIRTEX:1I

- E F_-— U \
5 ) FRO
—— -’ e [ t xcavra™
E{}E L E5E Jamz - FreTiCCHNLZY
L 50 il ? -

Bauu

Bt
. =i

Reconfiguration Support Elements
- FLASH MEM
- ProASIC plus

7th April 2005 RCU Characterization B.Mota CERN - PH/ED



New Hardware Prototype
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Generation of the Sampling Clock

Problem: How to insure synchronism of SCLK on all 216 RCUs? (At the
level of 1 TTC clock cycle)

0 By PLL in RCU FPGA using as input the TTC clock?

<< ... Itis as | suspected. there is no elegant way of insuring phase synchronism ...
Most likely, you will end up building a conventional divider on each Board, using flip-
flops ... >>

Peter Alfke, Senior Designer @ Xilinx Corp.

*Due to indetermination in the “time to lock” of the PLL*
=> Divider with global reset could be solution
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DCS Interface

- Measurements @ DCS connector
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Clocking scheme between RCU and DCS

DCS Card RCU Card Clock scheme used
in measurements

DATA & ADD & CTRL

Asynchronous
QRCU protocol with two

QDCS different clock

o—{[—or—> :
o[J—o domains

-}

Requirements:

- Be able to work with RCU as stand-alone boards
- Eventually avoid 2 different clock domain when no TTC input is present?

- Automatic detection and selection of clock sources
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Current DCS-RCU interface protocol: Write cycle
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Current DCS-RCU interface protocol: Read cycle
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7th April 2005

Control lines driven by the DCS card

Chi| 1.00V [ 1.00V

M 100ns| Al

ChT 71002V

29 Mar 2005

v |—101.400ns]| 17:44:18
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Control lines driven by the DCS card

29 Mar 2005
i+~ [~484.600ns | 17:46:54
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Control lines driven by the DCS card

1,00V M40.0ns A Chl £ 1.02V

29 Mar 2005
v |—41.4000ns ]| 18:02:18
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Control lines driven by the DCS and RCU cards

440 20.0mV
jm: 3,28V

4.00ns
620ns

1.02V

30 Mar 2005
v |—30.6000ns ]| 13:14:36
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Signal integrity with respect with # switching lines

Ch1| 0V 0V |M|1ﬂﬂns| A| CRTIFTTOE Y

30 Mar 2005
v |—179.200ns ]| 14:21:12
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Signal integrity with respect with # switching lines

Tek Stop |

|

30 Mar 2005
+v|—153.800ns] 14:37:32
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Signal integrity with respect with # switching lines

Tek PreVu |

|| 32;hoéooFFéF

30 Mar 2005
+v|—153.800ns] 14:34:35
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Signal integrity with respect with # switching lines

30 Mar 2005
W+v|—180.000ns]| 14:32:23
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Signal integrity with respect with # switching lines

Tek PreVu |

30 Mar 2005
¥ |—155.000ns ]| 14:27:00
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Signal integrity : READ instruction

30 Mar 2005
i+ [~30.6000ns | 14:45:45
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Signal integrity : READ instruction

Tek Stop |

|

30 Mar 2005
v |—30.6000ns ]| 14:48:12
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Signal integrity : READ instruction

1,00V M40.0ns A Chl £ 1.02V

30 Mar 2005
v |—63.4000ns | 13:19:41
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Signal integrity : READ instruction

|Selected Value|:

M40.0ns| A Chi # 1.02V

30 Mar 2005
v |—67.0000ns | 13:51:32
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To be addressed ...

» What is the nature of the power bounces due to data line switching?

- Excessive driving strength of the Excalibur FPGA?

=> Modification of current settings in DCS FPGA?

=> Addition of capacitors in the RCU board?

» Clocking Scheme for the DCS board?
- RCU and DCS with 2 asynchronous clock domains?

- Synchronous with automatic detection of clock in DCS/RCU cards?
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Clock Signals

a foCLK

= Driven by Xilinx towards SIU card
» Terminated with 50Q resistor network on SIU card

= Tunable in driving strength and phase

0 RCLK

= Driven by Xilinx towards GTL transceiver
» Sent to both branches of FECs

= Tunable in driving strength and phase
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foCLK & RCLK

Ch2 +Duty
31.22 %

Chi| 200my [ 200mV

M4.00ns| A Chi #  292mV

18 Mar 2005
v |—19.9200ns ]| 11:38:39
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foCLK & RCLK

Ch2 +Duty
32.92 %

Chi| 200my [ 200mV

M4.00ns| A Chi #  292mV

18 Mar 2005
v |—19.9200ns ]| 12:10:39
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foCLK & RCLK

Ch2 +Duty
31.58 %

Chi| 200my [ 200mV

M4.00ns| A Chi #  292mV

18 Mar 2005
v |—19.9200ns ]| 12:19:01
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foCLK & RCLK

Ch2 +Duty
33.75% %

Chil 200mv  [@iF 200mv  M[4.00ns| A Chi & 292mv

18 Mar 2005
v |—19.9200ns ]| 12:24:22
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7th April 2005

foCLK & RCLK

i A BOSMY

1@ 44.0mv

iA: 11.6ns
T 7.04ns

Ch2 +Duty
34.25 %

Selected Value

Chi| 200my [ 200mV

M4.00ns| A Chi #  292mV

RCU Characterization

+¥|—-19.9200ns |

18 Mar 2005
12:27:00
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foCLK & RCLK

50.0MVS | | M4.00ns A Chl £  160mv

22 Mar 2005
W+v(315.760ns | 19:30:27
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SIU Interface

- Measurements @ PCB traces -
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SIU control signals

TekPrevu | il
ﬁ .

a’cw 200mv < [@iE 1.00V  |M[20.0ns| A Ch2 # 500mV

22 Mar 2005
W+v(245.200ns | 18:27:43
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SIU control signals

a’cw 200mv & [@iB 1.00V  |M[10.0ns| A Ch2 # 500mV

22 Mar 2005
W+ |308.800ns | 19:10:20
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Signal integrity with respect with # switching lines

a'Ch1| oMY O | 0V |M|2U Ons| A| Cha ™ F s 60my

22 Mar 2005
i+ (232.800ns | 19:16:44
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SIU control signals

a’cw T00my & [@iF 1.00V  M[10.0ns| A Chz & 960mv

22 Mar 2005
W+v(149.000ns | 19:40:57
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SIU control signals

Tek PreVu |

a’cw T00my ¢ [@iF 1.00V  M[10.0ns| A Ch2 & 1.54 V

22 Mar 2005
v (177.600Nns | 19:31:03
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SIU control signals

Tek PreVu |

Chil 200mv ¢ @8 1.00V  M[10.0ns| A Chz & 500mv

22 Mar 2005
+v|—135.800ns] 18:24:13
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FEC Interface

- Measurements @ PCB traces -

7th April 2005 RCU Characterization B.Mota CERN — PH/ED



FEC control signals

100mv  M[10.0ns| A Ch2 & 332mv

22 Mar 2005
W+~ |958.800ns | 20:07:38
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7th April 2005

FEC control signals

100my

M[10.0ns| A Ch2 &  202mV

22 Mar 2005
W+~ |958.800ns | 20:35:36

RCU Characterization B.Mota CERN — PH/ED



Conclusions

a Driving strength of all signals at the output of Xilinx has been adjusted.
QO Calibrate phase between [RCLK & foCLK] with the internal Xilinx clock.
O Sampling clock generation to be changed, avoiding PLL.

Q Integrity of DCS issued signals to be better understood. (Power Bounces)
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