
Production Status
RIKEN/RBRC

Itaru Nakagawa

1



Table of Contents
• Batch-4 Stave Production
• Beam Clock Distribution Board
• Conversion Cable
• Post Beam Test 2021 Plan

2



4th Production Stave
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4th Stave Production
• Completed 

by the end of 
November at 
Asuka co.
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4th Stave Production

• Delivered to RIKEN in 
beginning of December.

• Exporting paper work is 
in progress.

• To be picked up on Dec. 
22nd for Taiwan.
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Beam Clock Distribution 
Board
Final Design Approval
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Final Confirmation of the Circuit Drawing
• Is the schematic correct? 
• For J1/J2, can I use TE 

Connectivity (AMP) 6339191-5?
• Is it OK to leave the LED section 

unconnected?
• Is the pin assignment correct for 

the attached schematic? 
• In this quotation, TP1-4 

(TPOINT_2P) was deleted, but is 
this unnecessary? 
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Description, continued

As an enhancement to the conventional SFP interface 
defined in SFF-8074i, the AFBR-57M5APZ is compliant to 
SFF-8472 (digital diagnostic interface for optical trans-
ceivers). Using the 2-wire serial interface defined in the 
SFF-8472 MSA, the AFBR-57M5APZ provides real time 
temperature, supply voltage, laser bias current, laser 
average output power and received input power. This 
information is in addition to conventional SFP base data. 
The digital diagnostic interface also adds the ability to 
disable the transmitter (TX_DISABLE), monitor for Trans-
mitter Faults (TX_FAULT), and monitor for Receiver Loss 
of Signal (RX_LOS).

Installation
The AFBR-57M5APZ can be installed in any SFF-8074i 
compliant Small Form Pluggable (SFP) port regardless of 
host equipment operating status. The AFBR-57M5APZ is 
hot-pluggable, allowing the module to be installed while 
the host system is operating and on-line. Upon insertion, 
the transceiver housing makes initial contact with the 
host board SFP cage, mitigating potential damage due 
to Electro-Static Discharge (ESD). 

Digital Diagnostic Interface and Serial Identification
The 2-wire serial interface is based on ATMEL AT24C01A 
series EEPROM protocol and signaling detail. Conven-
tional EEPROM memory, bytes 0-255 at memory address 
0xA0, is organized in compliance with SFF-8074i. New 
digital diagnostic information, bytes 0-255 at memory 
address 0xA2, is compliant to SFF-8472. The new diag-
nostic information provides the opportunity for Predic-
tive Failure Identification, Compliance Prediction, Fault 
Isolation and Component Monitoring.

Predictive Failure Identification
The AFBR-57M5APZ predictive failure feature allows a 
host to identify potential link problems before system 
performance is impacted. Prior identification of link 
problems enables a host to service an application via 
“fail over” to a redundant link or replace a suspect device, 
maintaining system uptime in the process. For applica-
tions where ultra-high system uptime is required, a digital 
SFP provides a means to monitor two real-time laser 
metrics associated with observing laser degradation and 
predicting failure: average laser bias current (Tx_Bias) and 
average laser optical power (Tx_Power).

Compliance Prediction 
Compliance prediction is the ability to determine if an 
optical transceiver is operating within its operating and 
environmental requirements. AFBR-57M5APZ devices 
provide real-time access to transceiver internal supply 
voltage and temperature, allowing a host to identify 
potential component compliance issues. Received 
optical power is also available to assess compliance of 
a cable plant and remote transmitter. When operating 
out of requirements, the link cannot guarantee error free 
transmission.

Fault Isolation
The fault isolation feature allows a host to quickly 
pinpoint the location of a link failure, minimizing 
downtime. For optical links, the ability to identify a fault 
at a local device, remote device or cable plant is crucial to 
speeding service of an installation. AFBR-57M5APZ real-
time monitors of Tx_Bias, Tx_Power, Vcc, Temperature and 
Rx_Power can be used to assess local transceiver current 
operating conditions. In addition, status flags Tx_Disable 
and Rx Loss of Signal (LOS) are mirrored in memory and 
available via the two-wire serial interface.

Component Monitoring
Component evaluation is a more casual use of the 
AFBR-57M5APZ real-time monitors of Tx_Bias, Tx_Power, 
Vcc, Temperature and Rx_Power. Potential uses are as 
debugging aids for system installation and design, and 
transceiver parametric evaluation for factory or field 
qualification. For example, temperature per module can 
be observed in high density applications to facilitate 
thermal evaluation of blades, PCI cards and systems.

This model is fading out from the market. Rob 
found 50 refurbished (used) units in stock 
($35/piece). The minimum number we need 
is 16 x 2 arms = 32. The decision is made to 
employ refurbished ones.
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Ethernet Connector 
Model Choise
• TE Connectivity : Model 6339191-5
• Metal Shield
• Non-flammable (UL94V-0 rated)
• Seems to be OK 
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1.  MATERIAL:

      HOUSING - HIGH TEMP THERMOPLASTIC - LCP, BLACK, UL94V-0

      TERMINALS - 0.30 THICK PHOS BRONZE PLATED WITH

      3.81µm MINIMUM THICK MATTE TIN IN SOLDER

      AREA.  1.27µm MINIMUM GOLD IN LOCALIZED PLATE AREA.

      ENTIRE TERMINAL PLATED WITH 1.27µm MINIMUM THICK

      NICKEL.

      SHIELD - 0.196 THICK COPPER ZINC ALLOY PREPLATED

      WITH 2.03µm-3.81µm THICK MATTE TIN OVER 1.27µm

      THICK NICKEL

      LIGHT EMITTING DIODE (LED) -- DIFFUSED EPOXY

     LENS, 0.51 X 0.51 [.020 X .020] CARBON STEEL

     WIREFRAME LEADS PREPLATED WITH 8.89 µm [.000080]

     THICK Ag OVER 1.02 µm [.000040] THICK Cu OVER

     3.56 µm [.000140] THICK Ni OVER 1.02 µm [.000040]

     Cu UNDERPLATE.

  2.  JACK CAVITY CONFORMS TO FCC RULES AND REGULATIONS

      PART 68, SUBPART F

  SUGGESTED PANEL OPENING DIMENSIONS.  SEE APPLICATION

      SPEC 114-2154 FOR PANEL THICKNESS AND POSITION

      RECOMMENDATIONS

  SUGGESTED CLEARANCE BETWEEN TOP OF CONNECTOR AND TOP

      PANEL OPENING

  PACKAGED:  POCKET TAPE & REEL (PER EAI 481 SPECIFICATIONS)

        POCKET TAPE WIDTH - 44mm

        POCKET PITCH - 24mm

        POCKET DEPTH - 16.7mm

        CLEAR COVER TAPE, PSA

        CLEAR COVER TAPE TRAILER - 610mm, WRAPPED ON REEL HUB

        PLASTIC REEL - 381mm DIAMETER

        PRODUCT QUANTITY - 200 PIECES PER REEL

  DATUM ESTABLISHED BY CUSTOMER

  SEE TABLE FOR COLOR OF LEDS AND NUMBER REQUIRED

  CONNECTOR SHOULD BE POSITIONED THRU PANEL CUTOUT AS SHOWN

      TO SUPPORT TOP OF MODULAR JACK FOR STRAIN RELIEF

  ZERO INSERTION FORCE POST WITH RECOMMENDED PCB LAYOUT

  MANUFACTURING DATECODE LOCATED APPROX AS SHOWN

      FIRST 2 DIGITS ARE YEAR, SECOND 2 DIGITS ARE WORK WEEK,

      LAST DIGIT IS THE DAY OF WEEK

  OBSOLETE PARTS: OBSOLETE CIS STREAMLINING PER

      D.RENAUD/D.SINSI.

 COMPLIY WIHT HIGH TEMPARATURE IR REFLOW PROCESS.

 NO PRODUCTION PARTS
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The plan is not to use LEDs to avoid additional 
design work. 
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Original Schematics

Testing point for the optical 

driver output before the 

splitte
r input

We have corresponding testing point in 
the latest design. So this is OK.



Plan
• Final design approval
• 2 Pre-production (2months) 
• 18 productions (1 month)
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Conversion Cable
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Micro-Coax Prototype-I
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Micro-Coax Prototype-I
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Bus Extender Side Connector
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Manual Soldering Work Quality

18

Known short:
ch11,20,21 & shield line of 
CN5.
-> Unpractical difficulty of 
manual soldering
-> The company suggested to 
replace with the connector 
like ROC side.



First Impression
• Too difficult to handle as a single cable
• Too long and stiff power and GND cables
• Complicated cable stuck between 3 µ-Coax 

cables
• Lamination loses flexibility in transverse 

direction.
• None-trivial assembly of each component
• Does this fit spacial constraints?

• And more to come …

19



Plan
• To be tested in RIKEN test bench in December by running a 

calibration.
• Request performance measurements of high frequency signal 

transmission to Tokyo Metropolitan Industrial Research 
Institute in Dec ~ Jan. 
• S-Parameters
• Impedance (TDR)
• DC Resistance

• Re consider the bus extender side connector design.
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Post 2021 Beam Test Short Term Plan (1)
• NWU Test Bench

• Measuring the detection efficiency of the Taiwan ladder using cosmic rays
• Since the angle of incidence is not as uniform as the beam, it would be better 

to place the Taiwanese ladder between the BNL ladder.
• Performance comparison between BNL ladder and Taiwan ladder as much as 

possible
• Noise level(done), dead(hot)-channel(done), efficiency, dark current, etc.?

• Riken Test Bench
• Calibration using micro-coaxial conversion cable
• Test of 1.1m bus extender (end of January?) ‒
• Test of 1008ROCs 

• Need some help from NWU crews

21



Post 2021 Beam Test 
Short Term Plan (2)

• Beam Test Analysis Boot Camp in NWU
• An environment where you can 

concentrate on analysis by securing 
time and space

• Quickly ask each other questions about 
detector response in beam tests, 
analysis techniques (programming, 
etc.), and other details.

• Discuss plots as soon as they are 
completed to speed up feedback on 
analysis

• Support staff can monitor student 
progress in real time. 

22Photo from 2019 Fermi Beam Test Boot Camp @ NWU



Beam Test Analysis Boot Camp in NWU

23

• Everyone who may interested in the 
data analysis are welcome to join. 

• https://indico.bnl.gov/event/14006/
• https://zoom.us/j/92149923535

December 23 ‒ 24th

https://indico.bnl.gov/event/14006/
https://zoom.us/j/92149923535

