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1 .  Background

The University of Minnesota (UofM) intends to procure a 12-channel Digital Optical Receiver Module (D-12Rx) manufactured by NGK Insulators, Ltd.(NGK), for use in an on-going project CMS ECAL, in which UofM has the responsibility for providing the 0.8 Gb/s digital optical data link system.

The specifications in the NGK document DOC-020809A partly fulfill the requirements of the D-12Rx needed.  The NGK part number corresponding to this document is POR10M12SFP.  

UofM obtained samples of the product POR10M12SFP for evaluation in late 2002.  In the course of evaluation a number of questions arose which did not appear to be covered in the NGK document.  Several subsequent exchanges of technical information with NGK managers/engineers, included in Appendix A, appear to have answered these questions.

In view of these facts, the purpose of this document is as follows:

· To define the technical requirements of the D-12Rx for UofM in terms of:

1)  the specification document DOC-020809A, and

2)  the additional information obtained from NGK managers/engineers

· To specify the quantity and delivery schedule of the D-12Rx required by UofM

2 .  Technical Requirements

The D-12Rx procured by UofM must fulfill the following requirements for each channel of each piece:

· It must be a complete digital Rx package in the sense that the digital ASIC is integrated into the device.

· It must satisfy the NGK specification document DOC-020809A and all other specifications mentioned below, at 0.8 Gb/s as well as 1.25 Gb/s, although the manufacturer will only be required to test at 1.25 Gb/s.

· It must pass the acceptance test to be performed by NGK, described in DOC-020809A and in e-mails from NGK managers/engineers (Appendix A), including:

1. A “pass” result of the HIPPI-6400 mask test under conditions of:
a. Optical input as defined on p.4 of DOC-020809A 
b. –20 dBm optical input power
c. 85°C case temperature
2. A 6-sigma RMS jitter value of less than 250 ps under the same conditions 

· The data of the acceptance tests performed by NGK must be provided to UofM at the same time as the pieces are delivered.

· The MPO interface of the module must be APC/female (no guide pins).

· The currents drawn by Vcc1 and Vcc2, as defined in DOC-020809A, should be close to 270 mA and 135 mA, respectively, as described in an e-mail in Appendix A. 

· The information provided by NGK Managers/Engineers in Appendix A should apply, to the extent that it does not conflict with the information in the main text of this document.
3 .  Delivery Schedule and Purchase Options

	Production

Lot
	Description
	Quantity
	Delivery Date

	
	
	
	

	L0
	Pre-series production

Acceptance or non-acceptance of lot L0 by UofM
	50
	Jun 1, 2004

Jul 1, 2004

	
	
	
	

	L1
	Series production
	200
	Aug 1, 2004

	L2
	Series production
	200
	Sep 1, 2004

	L3
	Series production
	200
	Oct 1, 2004

	L4
	Series production
	200
	Nov 1, 2004

	L5
	Series production
	186
	Dec 1, 2004

	
	
	
	

	Total
	
	1036
	


NGK shall only start production of Lot L1 after written approval from UofM of Lot L0.

UofM reserves the option to request delivery of up to 250 additional pieces under technical requirements and conditions identical to those for the 1036 pieces mentioned above, on a schedule to be agreed upon.

Appendix A.  Information provided by NGK Managers/Engineers

The information provided here by NGK Managers/Engineers should apply to the D-12Rx procured by UofM, to the extent that it does not conflict with the information in the main text of this document.

-----------------------------------------------------
From:  sugims@ngk.co.jp [mailto:sugims@ngk.co.jp]  

Sent: Friday, October 25, 2002 10:29 AM

To: Francois Vasey

Cc: John Suzuki; Jim Grahl; taktani@ngk.co.jp; junjiro@ngk.co.jp

Subject: Re: Questions on 1.25Gb/s Rx12 modules

Dear Dr.Vasey,

  I'm pleasure to hear you to proceed the evaluation

  of 12ch DEGITAL Rx.My comment is inserted.

> We have now placed an order for 30 1.25Gb/s Rx12 modules and

> the following questions arrise:

> 1. What type of filter (LC, CLC,...) and what values of components

> do you recommend to use for blocking power supply inputs Vcc1 and Vcc2?

> 2. Can one filter block both pins 1 (Vcc1) and 37 (Vcc1) or should two

> filters be used? Same question applies to pins 2 and 36 (Vcc2)

  We have not recommended to apply the filter for the power supply

  line.Becuase it depends on purity of power supply based on each

  customer's design.

  In our test line,the modules are working well without any filter.

  Unfortunately we don't have useful information about this issue.

> 3.In the specification document(DOC-020809)you give a supply

> current of 405mA for Vcc1 and Vcc2 (table 4, row 1). Can you please

> give the detailed current value drawn from Vcc1 alone and Vcc2 alone?

  Vcc1  270 mA

  Vcc2  135 mA

> 4. What value of decoupling capacitor do you recommend to use for

> each data out line (see Fig. on page 5)?

  We apply 200nF for our test board.

> 5. Do you have a design-recommendation for the footprint of the

> pcb-pad facing the module pins?

  Please let me make sure what you means.If you like to know

  the size of pad on board,the design rule of our DUT board

  could be informed you.

> 6. This question relates to the 1.25Gb/s Tx8 modules?  Does the

> optical connector (MPO receptacle) have guide pins?

  8ch Tx and 12ch Rx as well as the analog receiver has no guide pin.

  I will ask you to procure the MPO with guide pin.

 Best regards

 Masahiko Sugiyama

-----------------------------------------------------

From: taktani@ngk.co.jp [mailto:taktani@ngk.co.jp]

Sent: Wednesday, April 09, 2003 6:32 AM

To: Francois Vasey

Cc: sugims@ngk.co.jp

Subject: Re: Testing specifications for 12Rx

Dear Dr. Vasey,

We do mask test for the 12 channel digital receiver at final inspection as

an

alternative parameter to sensitivity. We don't do detailed sensitivity

measurement for production.

<Detail>

1. Test ambient:         85 degree C (case)

2. Optical input power:       -20 dBm (with single channel LD source)

3. Data rate:            1.25 Gb/s

4. Mask type:            HIPPI-6400

5. Test criteria:        Pass/Fail (for each channel)

We also measure the jitter at the same time and keep the jitter values for

each

channel. The jitter value less than 250 ps pass the jitter test.

Thank you,

Takuhiro Tani

|--------+------------------------>

|        |          "Francois     |

|        |          Vasey"        |

|        |          <Francois.Vase|

|        |          y@cern.ch>    |

|        |          03/04/08 00:16|

|        |                        |

|--------+------------------------>

>---------------------------------------------------------------------------

-|

  |        宛先(漢字):      オプト品 谷 マネージャー
|

  |       cc(漢字):    光技 杉山 グループマネージャー
|

  |       件名:   Testing specifications for 12Rx

|

>---------------------------------------------------------------------------

-|



Dear Mr Taktani,

I have the following question regarding testing of your digital 12 channel

receiver modules:

What parameters do you test during production and do you archive the test

results or do you simply pass/fail the parts?

Best regards,

Francois Vasey

-----------------------------------------------------

Subject: NGK digital 12Rx specifications URGENT

From: taktani@ngk.co.jp

Date: Tue, 9 Sep 2003 16:42:57 +0900

To: james.grahl@cern.ch

CC: sugims@ngk.co.jp, promanage@attglobal.net

Dr. Mr. Grahl,

I am Takuhiro Tani, QA manager at NGK.  My answers are inserted as shown below.

1.  In the specification document DOC-020809A, Rev. 0.0 (attached), on

p.3, the Data Output Differential Swing is specified as "Max 1.3V".  is

it possible to be more precise as to the definition of these logic

levels:  i.e., are they LVPECL, LVDS, CMOS, etc.?

>>> "max 1300 mV" in page 3 is MAXIMUM RATING.  This means "Output swing over

1.3V cause permanant damage onto the receiver circuit.

>>> Differential output should be AC coupled as described in table 1 and

interface chart.  Typical Eye Height is 350 mV as shown in table 4, using 50 ohm

termination resister.  The logic level is depending on the termination voltage

and terminiation resister value.

2.  Do there exist any other implementation design recommendations

beyond what is shown in the diagram of p.5?

>>> Sorry, we don't have any detailed recommendation.

3.  Could you please provide a reference that describes the HIPPI-6400

mask which is mentioned on p.4?

>>> Please refer attached HIPPI spec, page 9.

(See attached file: HIPPI6400OPT T11.1 P1249-D Rev 2.5a.pdf)

4.  What is the bandwidth of the oscilloscope which makes the HIPPI-6400

mask test described on p.4?  Is any bandwidth limitation applied to it

while making this mask test?

>>> The band width spec of our oscilloscope is 12.4GHz.  I think that band width

of test equipments must be 5 times wider than the digital signal speed of the

device.  1.25Gb/s, the data rate of our 12ch receiver, is equivalent to 625MHz

square wave.  Then band width requirement is about 3 GHz min.  This is the

minimum requirement.  Measurement set up, such as cable, connector, board

assembly and power supply noise, affect such high speed measurement as you know.

5.  In communication with Mr. Takuhiro Tani at NGK (attached), he stated

that a jitter value of less than 250 ps passes the jitter test during

production.  Is this value meant to be understood as a 5-sigma RMS

value?  If instead it is meant to be understood as a one-sigma value,

then would it be possible to tighten this specification to the order of

50 ps?

>>> The jitter value is 6-sigma RMS.  HP 54750A has automatic jitter measurement

that automatically search crossing point of eye and gives 6-sigma RMS jitter.

Are you asking whether <250ps 5-sigma RMS is equivalent to <50ps one-sigma RMS

or not?  If so, my answer is "Yes".  That is simple mass.  However, our direct

measurement result using the oscilloscope is the value of 6-sigma RMS.  We have

to divide the result by 6 to get value of one-sigma.

Best regards,

Tak Tani

++++++++++++++++++++++++++++++

Takuhiro Tani

NGK Insulators, Ltd.

Electronic Components Division

Quality Assurance Department

Opto Ceramics Group

434-3 Gotanda Shimozue

Komaki, Aichi 485-8557, Japan

e-mail: taktani@ngk.cp.jp
phone: +81-568-74-1876

cell: +81-90-7854-4887

fax: +81-568-74-1877

++++++++++++++++++++++++++++++
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