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Prototype-II Conversion Cables
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Prototype-I
To be delivered today to RIKEN

• Channel map check
• Calibration data taking

Next week@RIKEN
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ROC Test
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ROC Test So Far
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Good
LED
Bad

Typically issue in data fiber sync

Shipped to BNL on May 8

Regulator replacement not yet doneRegulator replacement done

Genki Nukazuka, Hikaru Imai, Runa 
Takahama, Yumika Namimoto, Tomoya
Kato, Kazuma Fujiki, Ryota Shishikura

Tests are completed. Now we are in debugging problems.



ROC Repair Works
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Some components have been repaired/replaced and ROC are back in functional.



Still debugging and hope for the recovery 
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Fiber Synchronization

FPGA

TLK2711
Serializer

HFBR-772
Optical Driver

ROC FEM

HFBR-772
Optical Driver

FPGACommaWord
b0011111 or b1100000

• Need to establish the fiber communication 
before sending  data. 
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2.4GHz 



Fiber Sync Error
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• Debugging this error is not trivial.
• Need high speed oscilloscope and relevant probes 

which are not available in RIKEN. 
• Also rich experience and high skills are required for

this debugging.
• Consulted with John Kuczewski in BNL and he agreed 

to help us debugging with necessary equipments.
• The plan is to send ROC boards which have fiber sync 

error to BNL from RIKEN and continue debugging in 
BNL test bench. 
• Use of BNL TB for this purpose need to be arranged 

depending on how urgent to recover these ROC boards. 
If we secure 16 Class-1 boards without them, the 
priority will be lowered.



BNL ROC

Serial No. 1008 Test Bench
3 NW5
4 Test Bench ROC2 (old ver.)
14 NE1 Test Bench ROC1
21
27 SE5
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• There are 5 ROCs in BNL test bench
• 3 of them are taken out from FVTX big wheel in 1008 

(NE1, NW5, SE5)
• 1 of these 3 have been heavily used in BNL test bench 

(NE1)



ROC Database
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https://docs.google.com/spreadsheets/d/1NqsqNfkyfRpXj9aPM9hcaYEB5UxvhhLp_wnfW-ExAG0/edit?pli=1#gid=0



Calibration Taskforce
Introduction 

Christof Roland, MIT
For the Calibration Taskforce

12Christof Roland, May 17, 2022 Software and Computing Review



Calibration Traskforce Organization

2
5/16/2022 4th sPHENIX S&C Review

• Weekly meetings of 
sub-taskforces

• Monthly executive 
meetings of sub-
taskforce leaders
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Remaining items
• Alignment 
• Alignment group still has to reach critical mass in terms of person power
• Individual subdetector alignment work has started
• MVTX internal alignment project using ML
• Global alignment to be addressed in summer/fall 2022
• Software “hooks” to apply alignment corrections provided by ACTS 

• QA for all subsystems
• Implementation foreseen for Fall 22 as detector expert person power 

becomes available once installation in complete

• Commissioning
• A dedicated taskforce has been formed to address the commissioning 

strategy of sphenix consisting of project management, computing, detector 
and hard-/software experts

1/22/2020 sPHENIX collaboration meeting
4
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Arrangement 
• On 2022/05/18 9:33, Christof E Roland wrote:

Hi Itaru, 
a contact person for the INTT in the calibration taskforce would be more than 

welcome! the tracker calibration meetings are on Tuesdays at 11am, the tracking 
meetings are Mondays at 10am. It would be nice to have someone representing the 
INTT in those meetings once in a while. 

The alignment effort is just ramping up, now would be a good time to join this as well, 
since there is no obvious plan yet how to include the INTT is the global alignment 
scheme. Tony has started to organize the alignment effort, I put him in cc in this mail. 
On Friday at 11am EST will be the first brainstorming meeting for the alignment. There 
are no regular meetings scheduled yet, but I assume there will be soon. 

cheers Christof 
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Installation and Commissioning
Discussed in the general meeting on May 13, 2022
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C. Riedl, J. Haggerty
sPHENIX General Meeting - May 13, 2022

Putting together information from Russ Feder, the 
commissioning task force members, and others

Report from the sPHENIX 
commissioning task force

first beams 
February 2023
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C. Riedl, J. Haggerty - sPHENIX commissioning task force                                                                                                                                                                              sPHENIX GM May 13, 2022

Schedule logic without dates - overview

7

roll-in AH ➽ IR

cryo week 1

end of cryo 
week 13 

cryo off

start of cryo 
week 2

start of cryo 
week 14 

end of cryo 
week 28 

magnet cooldown ~ 1 week

12 weeks of 
commissioning with 

beam

15 weeks of Au+Au 
physics

magnet mapping

iHCal installation

EMCal sector 
installation except 12 

sectors

finalize EMCal 
sector installation, 

then ⌘

assembly hall interaction region cryo weeks

pole-tip doors 
installation

platform structure 
installations

IR infrastructure 
installations

Cryo and magnet 
connections top 

platform

A/C power carriage 
and racks

Lifelines for gas & 
water, cabling 

detector→rack, 
other infrastructure

⌘= service installation 
and cabling

TPOT installation, 
then ⌘

TPC installation, 
then ⌘ beam-pipe 

installation
INTT installation, 

then ⌘

MVTX installation, 
then ⌘

MBD & sEPD 
installation, then ⌘

1st alignment in-situ test

cosmics magnet OFF

MDC-X: full system test

cosmics magnet 
ON (*)

(*) in the absence of beams, and 
even in the presence of beams?
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C. Riedl, J. Haggerty - sPHENIX commissioning task force                                                                                                                                                                              sPHENIX GM May 13, 2022

zoom: putting it together

12

For every detector - software milestones:  
Before installation of each individual detector:  
- geometry implemented incl. possibility to use 
survey data 
- alignment strategy defined and software available 
- calibration strategy defined and software available 
- DAQ - able to use packet API 
- DQM - have strategy, software and hardware ready 
After installation: dress rehearsal for everything 
above

calorimeters
tracking detectors

SC magnet
cryo

beam pipe
infrastructure

alignment
cosmics
software

data

19

Beam pipe installation right 
before Christmas & baking thru 
holidays



C. Riedl, J. Haggerty - sPHENIX commissioning task force                                                                                                                                                                              sPHENIX GM May 13, 2022

zoom: with beam

13

RHIC 28 cryo weeks in 2023

Commissioning with 
beam as in updated 

BUP (May 2022)

calorimeters
tracking detectors

SC magnet
cryo

beam pipe
infrastructure

alignment
cosmics
software

data

20

Cosmic ray data taking by 
tracking detectors by 
stream readout (triggerless) 
for possible alignment.



backup
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Consulted with John Kuczewski
• May 13, 2022
• He suggested following debugging approaches

1. Monitor current draw of power supply if there is any change in the 
current draws when synchronization is failed.

2. Check regulator outputs to see if there is any voltage drop.
3. Execute PRBS Test for the health check of TLK2711-SP chip.
4. John will setup a 4GHz Fast Oscilloscope and optical divider 

casset at the silicon lab at BNL to help us diagnose the problem.
5. The existence of HFBR-772 shouldnʼt affect on the comma word 

issuance in upstream ICs. However, there is a better way to probe 
by scope as proposed in the next page.

22
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Feature Description (continued)
8.3.4 8-Bit/10-Bit Encoder
All true serial interfaces require a method of encoding to ensure minimum transition density, so that the receiving
phase-locked loop (PLL) has a minimal number of transitions to stay locked on. The encoding scheme maintains
the signal DC balance by keeping the number of 1s and 0s the same. This provides good transition density for
clock recovery and improves error checking. The TLK2711-SP uses the 8-bit/10-bit encoding algorithm that is
used by fibre channel and gigabit ethernet. This is transparent to the user, as the TLK2711-SP internally encodes
and decodes the data such that the user reads and writes actual 16-bit data.

The 8-bit/10-bit encoder converts 8-bit-wide data to a 10-bit-wide encoded data character to improve its
transmission characteristics. Because the TLK2711-SP is a 16-bit-wide interface, the data is split into two 8-bit-
wide bytes for encoding. Each byte is fed into a separate encoder. The encoding is dependent upon two
additional input signals, TKMSB and TKLSB.

Table 1. Transmit Data Controls
TKLSB TKMSB 16-BIT PARALLEL INPUT
0 0 Valid data on TXD0 to TXD7 Valid data TXD8 to TXD15
0 1 Valid data on TXD0 to TXD7 K code on TXD8 to TXD15
1 0 K code on TXD0 to TXD7 Valid data on TXD8 to TXD15
1 1 K code on TXD0 to TXD7 K code on TXD8 to TXD15

8.3.5 Pseudo-Random Bit Stream (PRBS) Generator
The TLK2711-SP has a built-in 27 – 1 PRBS function. When the PRBSEN pin is forced high, the PRBS test is
enabled. A PRBS is generated and fed into the 10-bit parallel-to-serial converter input register. Data from the
normal input source is ignored during the PRBS mode. The PRBS pattern is then fed through the transmit
circuitry as if it were normal data and sent out to the transmitter. The output can be sent to a bit error rate tester
(BERT), the receiver of another TLK2711-SP, or looped back to the receive input. Because the PRBS is not
really random, but a predetermined sequence of 1s and 0s, the data can be captured and checked for errors by
a BERT.

8.3.6 Parallel to Serial
The parallel-to-serial shift register takes in the 20-bit-wide data word multiplexed from the two parallel 8-bit/10-bit
encoders and converts it to a serial stream. The shift register is clocked on both the rising and falling edge of the
internally generated bit clock, which is 10× the TXCLK input frequency. The LSB (TXD0) is transmitted first.

8.3.7 High-Speed Data Output
The high-speed data output driver consists of a voltage mode logic (VML) differential pair optimized for a 50-Ω
impedance environment. The magnitude of the differential-pair signal swing is compatible with pseudo emitter
coupled logic (PECL) levels when AC coupled. The line can be directly coupled or AC coupled. See Figure 13
and Figure 14 for termination details. The outputs also provide preemphasis to compensate for AC loss when
driving a cable or PCB backplane trace over a long distance (see Figure 9). The level of preemphasis is
controlled by PRE (see Table 2).

Figure 9. Output Voltage Under Preemphasis
(VTXP to VTXN) (1) VOD(p): Voltage swing when there is a transition in the data

stream.
VOD(d): Voltage swing when there is no transition in the data
stream.

Table 2. Programmable Preemphasis

PRE PREEMPHASIS LEVEL (%)
VOD(P), VOD(D)(1)

0 5%
1 20%
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8 Detailed Description

8.1 Overview
The TLK2711-SP is a member of the WizardLink transceiver family of multigigabit transceivers, intended for use
in ultra-high-speed bidirectional point-to-point data transmission systems. The TLK2711-SP supports an effective
serial interface speed of 1.6 Gbps to 2.5 Gbps, providing up to 2 Gbps of data bandwidth.

The following sections describe block-by-block features and operation of the TLK2711-SP transceiver.

8.2 Functional Block Diagram
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8.3.13 LOS Detection

The TLK2711-SP has a LOS detection circuit for conditions where the incoming signal no longer has a sufficient
voltage level to keep the clock recovery circuit in lock. The signal detection circuit is intended to be an indication
of gross signal error conditions, such as a detached cable or no signal being transmitted, and not an indication of
signal coding health. The TLK2711-SP reports this condition by asserting RKLSB, RKMSB, and RXD0 to RXD15
pins to a high state. As long as the differential signal is above 200 mV in differential magnitude, the LOS circuit
does not signal an error condition. When the device is disabled (ENABLE = L), RKMSB will output the status of
LOS. Active low = LOS detected.

8.3.14 PRBS Verification

The TLK2711-SP also has a built-in BERT function in the receiver side that is enabled by the PRBSEN. It can
check for errors and report the errors by forcing the RKLSB pin low.

8.3.15 Reference Clock Input

The reference clock (TXCLK) is an external input clock that synchronizes the transmitter interface. The reference
clock is then multiplied in frequency 10× to produce the internal serialization bit clock. The internal serialization
bit clock is frequency locked to the reference clock and used to clock out the serial transmit data on both its
rising and falling edges, providing a serial data rate that is 20× the reference clock.

8.3.16 Operating Frequency Range

The TLK2711-SP operates at a serial data rate from 1.6 to 2.5 Gbps. To achieve these serial rates, TXCLK must
be within 80 to 125 MHz. The TXCLK must be within ±100 PPM of the desired parallel data rate clock.

8.3.17 Testability

The TLK2711-SP has a comprehensive suite of built-in self-tests. The loopback function provides for at-speed
testing of the transmit/receive portions of the circuitry. The enable pin allows for all circuitry to be disabled so that
a quiescent current test can be performed. The PRBS function allows for built-in self-test (BIST).

8.3.18 Loopback Testing

The transceiver can provide a self-test function by enabling (LOOPEN) the internal loopback path. Enabling this
pin causes serial-transmitted data to be routed internally to the receiver. The parallel data output can be
compared to the parallel input data for functional verification. The external differential output is held in a high-
impedance state during the loopback testing.

8.3.19 BIST

The TLK2711-SP has a BIST function. By combining PRBS with loopback, an effective self-test of all the circuitry
running at full speed can be realized. The successful completion of the BIST is reported on the RKLSB pin.

8.3.20 Power-On Reset

Upon application of minimum valid power and valid GTX_CLK with device enabled (ENABLE = HIGH), the
TLK2711-SP generates a power-on reset. During the power-on reset the RXD0 to RXD15, RKLSB, and RKMSB
signal pins go to a high-impedance state. The RXCLK is held low. LCKREFN must be deasserted (logic high
state) with active transitions on the receiver during the power-on reset period. Active transitions on receiver can
be accomplished with transitions on RXP/N or by assertion of LOOPEN. For TX-only applications, LOOPEN and
LCKREFN can be driven logic high together. The receiver circuit requires this to properly reset. After power-up
reset period, LCKREFN can be asserted for transmit only applications. The length of the power-on reset cycle
depends on the TXCLK frequency, but is less than 1 ms. See Figure 12 . TI recommends that the receiver be
reset immediately after power up. In some conditions, it is possible for the receiver circuit to power up in state
with internal contention.

If LCKREFN cannot be deasserted high during or for the complete power-on reset period, it can be deasserted
high at the end of or after the power-on reset period for minimum of 1 µs with active transitions on receiver to
properly complete reset of receiver.
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TLK2711-SP 1.6-Gbps to 2.5-Gbps Class V Transceiver

1

(1) These units are intended for engineering evaluation only.
They are processed to a non-compliant flow (for example, no
burn-in, and so forth) and are tested to temperature rating of
25°C only. These units are not suitable for qualification,
production, radiation testing, or flight use. Parts are not
warranted for performance on full MIL specified temperature
range of –55°C to 125°C or operating life.

1 Features
1• 1.6 to 2.5-Gbps (Gigabits Per Second)

Serializer/Deserializer
• Hot-Plug Protection
• High-Performance 68-Pin Ceramic Quad Flat

Pack Package (HFG)
• Low-Power Operation
• Programmable Preemphasis Levels on Serial

Output
• Interfaces to Backplane, Copper Cables, or

Optical Converters
• On-Chip 8-Bit/10-Bit Encoding/Decoding, Comma

Detect
• On-Chip PLL Provides Clock Synthesis From

Low-Speed Reference
• Low Power: < 500 mW
• 3-V Tolerance on Parallel Data Input Signals
• 16-Bit Parallel TTL-Compatible Data Interface
• Ideal for High-Speed Backplane Interconnect and

Point-to-Point Data Link
• Military Temperature Range (–55°C to 125°C

Tcase)
• Loss of Signal (LOS) Detection
• Integrated 50-Ω Termination Resistors on RX
• Engineering Evaluation (/EM) Samples are

Available (1)

2 Applications
• Point-to-Point High-Speed I/O
• Data Acquisition
• Data Processing

3 Description
The TLK2711-SP is a member of the WizardLink
transceiver family of multigigabit transceivers,
intended for use in ultra-high-speed bidirectional
point-to-point data transmission systems. The
TLK2711-SP supports an effective serial interface
speed of 1.6 Gbps to 2.5 Gbps, providing up to
2 Gbps of data bandwidth.

The primary application of the TLK2711-SP is to
provide high-speed I/O data channels for point-to-
point baseband data transmission over controlled
impedance media of approximately 50 Ω. The
transmission media can be printed circuit board,
copper cables, or fiber-optic cable. The maximum
rate and distance of data transfer is dependent upon
the attenuation characteristics of the media and the
noise coupling to the environment.

Device Information(1)

PART NUMBER PACKAGE BODY SIZE (NOM)
TLK2711-SP CFP (68) 13.97 mm × 13.97 mm

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

External Component Interconnection


