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Main FPC connected to KCU105 and Tektronix MSO6B ’scope
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V (ADUs)

Test rig (KCU105, cables and 8 GHz ‘scope) without FPC.

Dataset 0022 : noFpc: BitRate=1 Gb/s, FastClk, Cable Length=0.6+0.9 m
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Dataset 0022 : noFpc: BitRate=1 Gb/s, PRBS23, Cable Length=0.64+0.9 m

300
E
[a]
=
>
200
100
0
50 100 150 200
(% of UI)
Eye Diagram
500
400
300
200
100
0

100 200
t (% of Ul

Differential signal

0.4 1

0.2

0.0

-0.2

-0.4

V (ADUSs)

V (ADUs)

500

400

300

200

100

500

400

300

200

100

Dataset 0022 : noFpc: BitRate=3 Gb/s, FastClk, Cable Length=0.6+0.9 m
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Dataset 0022 : noFpc: BitRate=3 Gb/s, PRBS23, Cable Length=0.6+0.9 m
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Dataset 0022 : noFpc: BitRate=5 Gb/s, FastClk, Cable Length=0.64+0.9 m
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Dataset 0022 : noFpc: BitRate=5 Gb/s, PRBS23, Cable Length=0.6+0.9 m
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Signal transmitted via main FPC SCTRL2. (8 GHz scope)

Dataset 0021 : fpcDutl: BitRate=5 Gb/s, FastClk, Cable Length=0.6+0.9 m

Dataset 0021 : fpcDutl: BitRate=1 Gb/s, FastClk, Cable Length=0.6+0.9 m
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Dataset 0021 : fpcDutl: BitRate=1 Gb/s, PRBS23, Cable Length=0.6+0.9 m
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Dataset 0021 : fpcDutl: BitRate=3 Gb/s, FastClk, Cable Length=0.6+0.9 m
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Dataset 0021 : fpcDutl: BitRate=3 Gb/s, PRBS23, Cable Length=0.6+0.9 m
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Dataset 0021 : fpcDutl: BitRate=5 Gb/s, PRBS23, Cable Length=0.6+0.9 m
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Signal transmitted via from bridge 1 through main fpc
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Dataset 0023 : fpcDut2: BitRate=1 Gb/s, FastClk, Cable Length=0.6+0.9 m
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Dataset 0023 : fpcDut2: BitRate=1 Gb/s, PRBS23, Cable Length=0.6+0.9 m
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Dataset 0023 : fpcDut2: BitRate=3 Gb/s,
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Dataset 0023 : fpcDut2: BitRate=3 Gb/s,
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Dataset 0023 : fpcDut2: BitRate=5 Ghb/s, FastClk, Cable Length=0.6+0.9 m

Eye Diagram

500

400

300

200

100

50 100 150 200
t (% of UI)

Differential signal

0.3 4

0.2

0.1

> 0.0

—0.14

—0.2 4

—-0.3

t (ns)

Dataset 0023 : fpcDut2: BitRate=5 Gb/s, PRBS23, Cable Length=0.6+0.9 m
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Signal transmitted via from bridge 3 through main fpc

Dataset 0007 : fpcDut2-bridge3: BitRate=1 Gb/s, FastClk, Cable Length=0.6+0.9 m Dataset 0007 : fpcDut2-bridge3: BitRate=3 Gb/s, FastClk, Cable Length=0.6+0.9 m Dataset 0007 : fpcDut2-bridge3: BitRate=5 Gb/s, FastClk, Cable Length=0.6+0.9 m
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Dataset 0007 : fpcDut2-bridge3: BitRate=1 Gb/s, PRBS23, Cable Length=0.6+0.9 m Dataset 0007 : fpcDut2-bridge3: BitRate=3 Gb/s, PRBS23, Cable Length=0.6+0.9 m Dataset 0007 : fpcDut2-bridge3: BitRate=5 Gb/s, PRBS23, Cable Length=0.6+0.9 m
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Using Post Cursor corrections.

Dataset 0007 : fpcDut2-bridge3: BitRate=4 Gb/s, PRBS23, Cable Length=0.6+0.9 m

Dataset 0023 : fpcDut2: BitRate=5 Gb/s, PRBS23, Cable Length=0.6+0.9 m

Eye Diagram
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Dataset 0006 : fpcDut2-bridgel: BitRate=5.0 Gb/s, PRBS23, Cable Length=0.6+0.9 m
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Dataset 0008 : fpcDut2-bridge3: BitRate=4.0 Gb/s, PRBS23, Cable Length=0.6+0.9 m
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Dataset 0007 : fpcDut2-bridge3: BitRate=5 Gb/s, PRBS23, Cable Length=0.6+0.9 m
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Dataset 0009 : fpcDut2-bridge3: BitRate=5.0 Gb/s, PRBS23, Cable Length=0.6+0.9 m
Eye Diagram Differential signal
500
il
400
0.1+
300
5 0.0+
200
01 1
100
021
0 —0.3 4 T T T T
100 200 4 6 8 10
t (% of Ul) t(ns)




Amplitudes using Fast Clk, full bandwidth and fundamental

Amplitude using Fast Clock pattern
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Transmission of the fast clock fundamental frequency.

Adjusted for DC coupling without FPC.

For SCTRL2: DC transmission
100/(100+2*13)=0.8

Attempt at calculating loss shown in red
and orange

SCTRL2 matches calculation. g
HDS1 (first bridge) has higher s
transmission but does not match £
calculations. &

Science and
Technology
Facilities Council

Transmission using Fast Clk pattern fundamental
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Eye mask specification

From: Versatile Link+ Technical Specification, part 2.1
EDMS Document Number: 1719329

Tabla 6: VTRx™ Eya Mask Paramatars. -

# Specification X1 X2 X3 Y1 Y2 Y3
41.7 Tx Output Eye Mask 225 332 42 027 0.35 0.40 g Y1 .

Unit ps ps ps Norm. MNorm. MNorm. =

(Ul = 97 66 ps) Amp. Amp. Amp g oo —
425 Tx Input Eye Mask 107 303 a5 350 '";j \

Unit ps  ps mv mV 3"

{UI = 07.66 ps) =
445 Rx Output Eyve Mask 283 448 a5 350 ¥2

Unit ps ps mV mV

(Ul = 3006 PEH 0.0 X1 X2 1x2 1-¥1 1.0

Mormalized Time (Unit Intarval)

Figura &: Elactrical Eye Mask for 4.2.5 Tx Input & 4.4.5 Bx Output
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Facilities Council




Bussed slow control sighals — Clock and TX

i e SR G o Uiy > Clliation ad et "l

Wneelomvien

SCTRL2 driven by USER

CLK output of KCU105,
100R termination

Differential SSTL18 drivers

SCTRL3 driven by USER
GPIO output of KCU105.
No termination at FPGA

All 4 bridge
FPCS are
present
giving stubs.

Firmware can swap clk and
data pattern.

SCTRL2 measured via 4
GHz active differential
probe at bridge 1 or 3

Science and
Technology
Facilities Council

100 R
termination
at far end.




SCTRL2 to Bridg
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Dataset 0063 : fpcDut2: ClkFreq=80 MHz, Clock
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Dataset 0063 : fpcDut2: ClkFreq=80 MHz, PRBS7
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Dataset 0063 : fpcDut2: ClkFreq=160 MHz, Clock
Eye Diagram
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Dataset 0063 : fpcDut2: ClkFreq=160 MHz, PRBS7
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SCTRL2 to Bridg
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Dataset 0064 : fpcDut2: ClkFreq=80 MHz, Clock
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Dataset 0064 : fpcDut2: ClkFreq=80 MHz, PRBS7
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Dataset 0064 : fpcDut2: ClkFreq=160 MHz, Clock
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Dataset 0064 : fpcDut2: ClkFreq=320 MHz, Clock
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SCTRL3 to Bridg
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Dataset 0061 : fpcDut2: ClkFreq=80 MHz, PRBS7
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Dataset 0061 : fpcDut2: ClkFreq=160 MHz, Clock
Eye Diagram
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Dataset 0061 : fpcDut2: ClkFreq=160 MHz, PRBS7
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Dataset 0061 : fpcDut2: ClkFreq=320 MHz, Clock
Eye Diagram
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Dataset 0061 : fpcDut2: ClkFreq=320 MHz, PRBS7
Eye Diagram

1500

t (ns)

Differential signal

104

0.5 4

—0.5

-1.0 4

1000
t (1000 pts per Ul}

1500 2000 0 5 10




SCTRL3 to B

Dataset 0062 : fpcDut2: ClkFreq=80 MHz, Clock
Eye Diagram
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Dataset 0062 : fpcDut2: ClkFreq=80 MHz, PRBS7
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Dataset 0062 : fpcDut2: ClkFreq=160 MHz, Clock
Eye Diagram
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Dataset 0062 : fpcDut2: ClkFreq=320 MHz, Clock
Eye Diagram

Differential signal

1.0+

0.5 1

> 004

—0.5 4

-1.0

T
2000 0 2 4

500 1000
t (1000 pts per Ul}

1500

Dataset 0062 : fpcDut2: ClkFreq=320 MHz, PRBS7

t(ns)

Differential signal

Eye Diagram
1.0
0.5
. 001
0.5
1.0
500 1000 1500 2000 0 5 10

t (1000 pts per UI)




SCTRL3 to Bridge 1, but driven by USER_SMA_CLOCK

Dataset 0065 : fpcDut2: ClkFreq=80 MHz, Clock
Eye Diagram
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Dataset 0065 : fpcDut2: ClkFreq=80 MHz, PRBS7
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Dataset 0065 : fpcDut2: ClkFreq=160 MHz, Clock
Eye Diagram
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Comparison, 160 MHz Clock
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