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KC 705 setup

Clock oversampling with 7 Series Xilinx GTX
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10.24Gb/s Oversampling

From Channel From TX Parallel To TX Parallel To TX Parallel
Clocking Data (Near-End Data (Far-End Data (Far-End PCS
Architecture PCS Loopback)  PMA Loopback) Loopback)
~ y
\
RX
Clock RX PIPE
Dividers Control
Y
RX Status
RX e CS)mma Control ™
EQ DFE Polarit o| Detect FPGA RX
y
and 8B/10B (] Interface
CDR SIPO - Align Decoder | ™ RX
v Elastic [
RX O0B \ Buffer RX |,
ZF?—B’S/ Gearbox
ecker — -

Bypassing=—

CDR in ‘Lock to reference’ mode
RXCDRHOLD =1'bl

RXCDROVRDEN = 1'b0

Keep CDR locked to reference clock (not
locking to incoming data)

Reference clock — 160MHz provided by BDAQ
board (needs to be low jitter clock, great
impact on the transmitter performance)
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////!—:f'/gureét-?GTXIGTH Transceiver RX Block Diagram

Setup developed on KC705 board:
* Kintex-7 XC7K325-2
* Max line rate for GTX: 10.3125Gps
* Rate used for oversampling: 10.24Gb/s =>
sampling resolution = >97.65625 ps
* Oversampling the 640MHz clock: 16 bits per clock
cycle
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@l 10.24Gb/s Oversampling

From Channel From TX Parallel To TX Parallel To TX Parallel

Clocking Data (Near-End  Data (Far-End Data (Far-End PCS
Architecture PCS Loopback)  PMA Loopback) Loopback)
i
ey GTX as an oversampler:
Dividers Control
Gomma RX Status * LPM mode
Iz - D‘@ oo N, omos | - ot » No decoding
| xoos / | e [ « Internal data width 32,
__|/CeR RS — }‘[aeﬁox *D‘» external data width 64
(word frequency is
160MHz)
Figure 4-1: GTX/GTH Transceiver RX Block Diagram  RX Elastic Buffer enabled
* Bypassing Comma detect,
There are 2 possible Use Modes: 8b/10b Decode and RX
1. DFE (default): A discrete-time adaptive high-pass filter. Gearbox blocks
Uses the auto adapting methods (baseline wander « Common mode set to
cancellation) to equalize the effects of the channel. 1100mV
2. LPM mode: Used for final setup (disabled auto-adaptive

equal Izer) RXData Path: LPM Mode
c
L}~ & ~ SIFG Data Io PGS
< FKA ’
L

E|l]
T § AGC L
2

o

RAXLPM HF_CFG[7:4]
RXLPM _LF CFG[7:4]

y{&ﬁ:r;)( LPM
o Adaptation
Controller

04/21/21 " Jelena Lalic 4




640MHz CD
A | e
sexclic . 7 . Data
7 Series GTX [ Triggering savin
SBMH: re cf Logic
¢l and
nding
I s bpassed and '\l ppeine siages: iggering [BRAM FIFO and
the puise width AXIS UART
~_ -

\uarT

oK
i Th

g
i ) —4
e

& undin_biry 0
..

Trigger Event:

ull duaid |age 0

THgat]
l

ull vader bge 1

= -
e L
Chafe]
T TRIGGER STATE MACHINE
/ Ny

TRIGGER
rain_Hggar 01 )
z TREE r-}‘
LICTPRA TR :|
J

ui_vedor |age 3

u L f 2|
f 1 LK
—*m " P a8 [ %5 1| 5] 3 ﬁ':HQ\lM —w— ﬁ':v\+—
D: \ J

“commasStart_timestamp_20usOversampledClk_commaStop”

04/21/21

Jelena Lalic 5




SN KC705 setup: Readout

After every 1min the “false

Readout system characteristics: trigger” is generated (to be
* Maximum constant trigger rate 2events/sec sure the communication was
 Distribution of events doesn’t matter (no dead functional during the beam in
time after events) case there are no real triggers

In a specific time interval —
useful in post-analysis)

GANIL:

_ Phase and frequency
No lost trigger events due to measurement of the “false
event cross-section! trigger”:

Important: System triggers on freq jump =>
less sensitive than scope even though it has

better resolution 670
Less trigger events in comparison to scope
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Sl GANIL SEE testing: Overview ps

ITkPixV1.1 chip used
All trigger events classified into “RUN” depending on Flux and running mode!

RUN(PLL Mode@1.28Gbit/s) Flux [p/ecm?/s| Time [s]

501 1242 419
502 952 461
503 400 1049
504 640 741
RUN Flux [p/cm?/s| Time [s]
505: Bypass mode@640 MHz 291 2061

506: PLL Mode@1.28Gbit /s 147 4083
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RUN 504: Phase measurements

Some characteristic tri
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RUN 504: All trigger events
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@)8 RUN 503: Phase measurements
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)8 RUN 503: All trigger events
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w8 RUN 503: Phase measurements

LVDS receiver upset as a potential source of
long£vents? 2 2
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@)8 RUN 502: Phase measurements
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@)8 RUN 501: Phase measurements
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Events with “gaps”

CML driver upset as a source of this event?

Gap in the clock |

RUN(PLL Mode@1.28Gbit/s) Number of events Gap interval |ns]

501 0 -

502 14 1.6, 12.0]
503 18 1.6, 11.2
504 2 7.2, 9.6]
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Ol Digital Scan Results Overview _!S‘P

. . SH_INVALID_CNT_MAX: was set to 16
SEE proton campaign: Aurora link (de)sync issues

Occupancy (Z = 15359772)

Soft error: Reported by Aurora Xilinx IP if ‘00’ or ‘11’ lzo

header is received (illegal headers) %00

Block Sync SM (for Aurora Xilinx IP): 300
SH_CNT_MAX (In BDAQ set to: 64) 350
SH_INVALID _CNT_MAX (In BDAQ set wo 20 w0 400
to: 1023) Occupancy (I = 15327524)

Rx Sync Error: w{ o
Reported if SH_INVALID_CNT_MAXof ™| T | B
soft errors is received inside ol
SH_CNT_MAX received headers. After wl I

SH _CNT_MAX headers are received, @ W Z0 o . I
SH_INVALID CNT_MAX is set to 0. B I
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https://indico.cern.ch/event/993416/contributions/4194626/attachments/2175060/3672582/20210120_ProtonCampaign_DigitalScanResults.pdf

CE{W
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Conclusions

2 Setups for monitoring CDR outputs — setup with the scope, and
10.24Gb/s oversampling with Kintex-7. Second setup has higher
resolution, but triggering logic is less sensitive. This results in smaller
number of captured trigger events in comparison with the first setup, due
to triggering on frequency jump

3 possible sources of presented events:
 PLL
 Differential receiver (emphasis on the events > 20us)
 CML driver (emphasis on events with “signal gap”)

Communication and link stability with increased water mark for Aurora
Block Sync SM more reliable (compared to the link stability during testing
in TRIUMF)
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THANK YOU!

Jelena Lalic




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

