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ITS vs pCT RU Differences

ITS PCT

- 1 RU per stave 1 RU per 10 staves
Support various stave types _ oply |B staves

Dedicated power board
5m distance
Significant radiation

RU supplies power
0.5-1m distance
Manageable radiation

November 8, 2017



‘o0
PCT Stave/RU Connection Overview

Each Stave:

- 9x1.2 Gb/s LVDS (CMV = 0.9V)

- 1 x40 Mb/s MLVDS

- 1 x40 MHz Clock

- AVDD, DVDD, PVDD (1.8V, 1.656A est. max totall) + 3 x ground

- PWELL and SUB biases (Between -6V and 0V)

- If possible, combine signal and power in one connector on the RU

LITS NUMBER, NEEDS CONFIRMATION FOR PCT,
FROM GREINER, STAVE PRODUCTION READINESS REVIEW
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PCT Readout System Overview
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PCT Readout System Overview
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Stave/RU Connection Alternatives

« Samtec Firefly Cable
— Samtec UECH Connector on stave PCB
— Samtec UECS5 Connector on RU PCB

®

Samtec UEC5 Connector Samtec UCUE Cable
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Stave/RU Connection Alternatives

* Flexible PCB as a cable
— Directly bonded to stave
— FPC Connector on RU PCB
— FFC Connector on RU PCB
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Molex FPC Connector Molex LVDS FFC Connector
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Stave/RU Connection Alternatives

 Premo-Flex LVDS cable,
— max length from Molex: 0,6m
— FFC Connector on stave PCB
— FFC Connector on RU PCB
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Evaluation

. Samtec Firefly Cable
— 7dB Insertion Loss Point at 5.5Ghz, 1m
—  Customizable lengths, cost
—  Tested successfully on regular 1/0Os
—  Connector height: 3,46mm + cable height!
. Flex PCB as cable
—  More difficult/expensive to control impedance — degrading signal integrity
— Max length 60 cm — includes length needed for chips?
. Molex LVDS cable
— Do not specify dB loss, 100-Ohms-controlled impedance?
— Non-custom part
—  Connector height: 2,3mm
. Virtex UltraScale+ FPGA

— Linear equalization is available on differential I/O pins to overcome high-frequency losses through
the transmission channel

— Promising for testing cables other than Samtec Firefly

PHTTP:// WWW.MOLEX.COM/MOLEX/NEWS/DISPLAY_NEWS.JSP?CHANNEL=NEW&CHANNELID=-8&01D=2041
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Current work

Developing FMC card for VCU118

Allow for testing of signal integrity of
various approaches

— Continue Samtec testing with
ALPIDE carrier card

— Loopback of Molex LVDS

Allow for testing and complete readout
of mounted IB staves

November 8,
2017
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+ XCVU9P-L2FLGA2104E  RLDRAM3 72-bit FMC User LEDs
x 36 Components)

FMC-
(24x GTY)

Ethemet Port
(10/100/1000 Mbls
T met)

User Clock input SMAS v

SYSMON Header ___

Samtec FireFly Inleﬂace\

(4x GTYs)

JTAG Header —_
USB-JTAG Connector Pmod Headers
USB-UART Connector-
QSFP28
(4x GTYs)
PMBus Header
QSFP28
(4x GTYs) i
DDR4 80-bit PCle Edge Connector BPI Flash DDRA4 80-bi User Pushb
( Component Gen3 x16, Gen4 x8 Memory (5 16 Components) ) Switches
Bottom side of board (16x GTYs)
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