SSA ELECTRICAL LAYER STUDY
GROUP

INTRODUCTIONS

AGENDA DISCUSSION

OVERALL STATUS AND CONCERNS
REVIEW OF RECENT DATA
TERMINATION SPECIFICATIONS
CONNECTOR SPECIFICATIONS
MEDIA SPECIFICATIONS

STUB SPECIFICATIONS

GROUND RETURN SPECIFICATIONS
REPEATER/LRCISSUES
EQUALIZERS

JITTER FREQUENCY ISSUES

FORMAL AGREEMENTS ONDETAILS OF
MEASUREMENT LOCATIONS

ACTION ITEMS
NEXT MEETINGS
ADJOURN

BILL HAM DIGITAL EQUIPMENT SEPTEMBER 25, 1995



SSA ELECTRICAL LAYER STUDY
GROUP

THEEFFECTS OF IMPERFECT
TERMINATION, CONNECTORS,
EQUALIZERS, LRC’'S AND OTHER
DISTURBANCES IN THE LINK PATH MAY
NOTAFFECT THE MARGINS LINEARLY

THE PRESENT SPECIFICATION ASSUMES
THAT THE DRIVER, RECEIVER,AND
INTERCONNECT CAN BE INDEPENDENTLY
TESTED AND THERESULTS WILL APPLY
WHENALL THREEAREACTUALLY
CONNECTED AT THE SAME TIME

THIS ASSUMPTION IGNORES EFFECTS
CAUSEDBY REFLECTIONS IN THE
TRANSMISSION LINES -- ESPECIALLY
THATCAUSEDBY IMPERFECT REACTIVE
TERMINATION
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SSA ELECTRICAL LAYER STUDY
GROUP

THE RECEIVER SPECIFICATION IS BASED
ONMEASUREMENT OF ERRORRATEBY
THE OPERATING SSASYSTEM

IFA“RECEIVER” CANNOT REPORT
ERROR RATE IT CANNOT USE THE
PRESENT SPECIFICATIONS -- THIS ISSUE
APPLIESMOSTSTRONGLYTO
REPEATERSWHERE RECEIVERSINTHE
SSA SENSE CANNOT EXIST

REPEATERS MAY THEREFORE ONLY BE
CONSIDERED AS DRIVERS AND SHOULD
BESUBJECT ONLY TO DRIVER
SPECIFICATIONS

REPEATERS MUST PROVIDE SSA
TERMINATION HOWEVER SINCE THEIR
INPUTS (REPEATER “RECEIVERS")ARE
DIRECTLY CONNECTED TO THE SSA
DRIVERS
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SSA ELECTRICAL LAYER STUDY
GROUP

THERE IS AN IMPLICIT ASSUMPTION THAT
THE TERMINATION ISVERY CLOSE TO
THE ELECTRICAL RECEIVER

THEREISALSO A REQUIREMENT THAT
TERMINATORS SUPPLY THEDC PATH
BACKTO THE DRIVERS

THE PATHS FROM THE SSA DRIVER TO
THE TERMINATORNEAR THE REAL SSA
RECEIVER ARE GENERALLY ASSUMED
TOBELOWRESISTANCEDIRECTLY
COUPLED COPPER LINES

THE INTRODUCTION OF REPEATERS AND
EQUALIZERS VIOLATES THIS
ASSUMPTION

BILL HAM DIGITAL EQUIPMENT SEPTEMBER 25, 1995



DIFFERENTIAL VOLTAGE

SSA ELECTRICAL LAYER STUDY

TERMINATORS
DRIVER TEST  RECEIVER TEST |
POINT POINT y
SSA - - SSA
CHIP 10 METERS S cHIP
MADISON
[B)CR)D\/FES CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS
Acquisition 15 stopped Acquisition
4.00 G3ar's Sampling mode
F'IIJ|'|'|Fe
900 mV —

. g iR CumE N Digital BM lin
& Interpolate

Sampling rate
automatic...
£4.00 Glards)

-900 mV

Record length
automatic...

1.00 ns/divw 100.300 ns
f1 300 mUAdiw 0.0 u

{256 points)

1nS/DIV

AT DRIVER WITH 75 OHMS TERMINATING RESISTORS
AND NO ADDITIONAL CAPACITANCE/STUBS
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SSA ELECTRICAL LAYER STUDY

TERMINATORS
DRIVER TEST  RECEIVER TEST |
POINT POINT y
SSA - - SSA
CHIP 10 METERS S cHIP
MADISON
[B)CR)D\/FES CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS

ﬁEquiSittDn is stoppers Acquisition

4.00 Giass Sampling mode

NN
900 mV 2 3 = Digital BM lim
. E e _'-—. Interpolate
0 |&
TR g & Sampling rate

automatic...
£4.00 G3als)

-900 mV

DIFFERENTIAL VOLTAGE

Record length
automatic...

: - T i .
1.00 nsidiw 100.300 ns {256 points)

f1 300 mUAdiw 0.0 u

1nS/DIV

AT RECEIVER WITH 75 OHMS TERMINATING RESISTORS
AND NO ADDITIONAL CAPACITANCE/STUBS
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SSA ELECTRICAL LAYER STUDY

TERMINATORS
DRIVERTEST  RECEIVER TEST |
POINT POINT Dy
SSA 0 0 SSA
CHIP 10 METERS o— CHIP
MADISON
DRIVER CABLE RECEIVER
BOARD
ADDITIONAL BOARD
CAPACITANCE/
STUBS
Acquisition is stopped Acquisition
L Sanpling mode
&2 B e EmEEEEEEﬂEmE
< 900mV [gF
-1
o)
>
|
< 0 .
- Sampl1n3 rate
& Sarantiss s
n'd ki
L 900 mV [
L_L Record Tength
0o 1.00 ns/div 100,300 ns automatic...

{256 points)

f1 300 mAdivw 0.0 u

1nS/DIV

AT DRIVER WITH 100 OHMS TERMINATING RESISTOR
AND NO ADDITIONAL CAPACITANCE/STUBS
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SSA ELECTRICAL LAYER STUDY

TERMINATORS
DRIVER TEST  RECEIVER TEST |
POINT POINT y
SSA ] ] SSA
CHIP 10 METERS o~ CHIP
MADISON
[B)CR)D\/FE[F){ CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS
Bcquisition is stopped Acquisition
Sampling mode
i 900 mV
|
O
>
|
< 0
- Sampling rate
z T.00 63075
o :
900 mV [
L_L Record length
@) 1.00 ns/div 99,500 ns automatic. . .

{2255 points)

f1 300 mUAdiw 0.0 u

1nS/DIV

AT RECEIVER WITH 100 OHMS TERMINATING RESISTOR
AND NO ADDITIONAL CAPACITANCE/STUBS
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SSA ELECTRICAL LAYER STUDY

TERMINATORS
DRIVER TEST  RECEIVER TEST |
POINT POINT y
SSA - - SSA
CHIP 10 METERS S cHIP
MADISON
[B’SX/FES CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS
Acquisition
LLI
2
< 900mV
-1
o)
>
-
< 0
l_
Z
LLI
Y
L -900mV [
(]

f1 300 mUsAdivw 0.0 u

1nS/DIV

AT DRIVER WITH 50 OHMS TERMINATING RESISTOR
AND NO ADDITIONAL CAPACITANCE/STUBS
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SSA ELECTRICAL LAYER STUDY

TERMINATORS
DRIVERTEST  RECEIVER TEST
POINT POINT Dy
SSA - ° SSA
CHIP 10 METERS CHIP
MADISON
[B)CR)D\/FES CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS

Acquis 1f1 n is stopped Acquisition

4.00 G Sampling mode

equivalent time

S)()() rT]\/ | Digital BH 1im
R 5 P T S Interpolate

W 24 | Sanpling rate

automatic...
£4.00 G3als)

DIFFERENTIAL VOLTAGE

-900 mV

1.00 ns/divw Q9. 800 ns autumatip...
f1 300 mUsdi 0.0 u {2255 paoints)

1nS/DIV

AT RECEIVER WITH 50 OHMS TERMINATING RESISTOR
AND NO ADDITIONAL CAPACITANCE/STUBS
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SSA ELECTRICAL LAYER STUDY

TERMINATORS
DRIVER TEST  RECEIVER TEST |
POINT POINT Dy
SSA - - SSA
CHIP 10 METERS o— CHIP
MADISON
322/55 CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS
:-::5“41?11:1?r| e .-_=.t|:||:||:|E|:I Acquisition

N %

2

< 900mV

—

o

>

|

< 0

I_

Z

L

n'd

™

L -900mV

(]

f1 300 mUsAdivw 0.0 u

1nS/DIV

AT DRIVER WITH 75 OHMS TERMINATING RESISTOR
AND 5pF ADDITIONAL CAPACITANCE BETWEEN
LINE+ AND LINE -
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SSA ELECTRICAL LAYER STUDY

TERMINATORS
DRIVER TEST  RECEIVER TEST |
POINT POINT Dy
SSA - - SSA
CHIP 10 METERS S cHip
MADISON
[B)CR)D\/FES CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS

DIFFERENTIAL VOLTAGE

Acquisition is
4.00 G3als

'E-tl:lppElj

1.00 ns/divw

f1 300 mUAdiw

1nS/DIV

100.010 ns

Acquisition
Sampling mode

real time

equivalent time

Sampling rate
automatic...
£4.00 Glards)

Record length
automatic...

{2255 points)

AT RECEIVER WITH 75 OHMS TERMINATING RESISTOR
AND 5pF ADDITIONAL CAPACITANCE BETWEEN
LINE + AND LINE -
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SSA ELECTRICAL LAYER STUDY
GROUP

TERMINATORS

DRIVERTEST  RECEIVER TEST |
POINT POINT Dy
SSA 0 = SSA
CHIP 10 METERS o— CHIP
MADISON
EB’CR)%ES CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS
Acquiition 15 Stopped Acquisition

L o

2

< 900mV

-1

o

>

-

< 0

l—

Z

L

Y

L

T -900mV

(]

f1l 300 mUsAdiv 0.0 u

1nS/DIV

AT DRIVER WITH 75 OHMS TERMINATING RESISTOR
AND 10pF ADDITIONAL CAPACITANCE BETWEEN
LINE + AND LINE -
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SSA ELECTRICAL LAYER STUDY

GROUP

TERMINATORS

DRIVERTEST  RECEIVER TEST

oA POINT POINT
[]
CHIP 10 METERS
MADISON
DRIVER CABLE
BOARD
ADDITIONAL
CAPACITANCE/
STUBS
ﬁtggi§iﬁt?n is stopped

T 4,00 G3als .

<

- it

@)

>

-

< 0

|_

Z

L

o :

m -900 mV |

a

f1 300 mUAdiw 0.0 u

1nS/DIV

/
Y sea

SU cHip

RECEIVER
BOARD

Acquisition

AT RECEIVER WITH 75 OHMS TERMINATING RESISTOR
AND 10pF ADDITIONAL CAPACITANCE BETWEEN

LINE + AND LINE -
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SSA ELECTRICAL LAYER STUDY

TERMINATORS
DRIVER TEST  RECEIVER TEST |
POINT POINT y
SSA - - SSA
CHIP 10 METERS S cHIP
MADISON
[B’SX/FES CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS
ﬁcggi§iﬁt?n is stopped Acquisition

L alTING = B : :

Q

-1

o)

>

-

< 0

l_

Z

LLI

L 900 mV B = S

= |

f1 300 mUAdiw 0.0 u

1nS/DIV

AT DRIVER WITH 75 OHMS TERMINATING RESISTOR
AND 15pF ADDITIONAL CAPACITANCE BETWEEN
LINE + AND LINE -
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SSA ELECTRICAL LAYER STUDY

TERMINATORS
DRIVERTEST  ReCEIVER TEST |
POINT POINT ¥
SSA - - SSA
CHIP 10 METERS o— CHIP
MADISON
EB)CR)%ES CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS
Acquisition is stopped Acquisition

L 4.00 Gials "

2 |

< 900 mV [EFE

-1

o

>

-

< 0

I—

Z

L

Y

Ul o

L -900mV

(]

f1 300 mUAdiw 0.0 u

1nS/DIV

AT RECEIVER WITH 75 OHMS TERMINATING RESISTOR
AND 15pF ADDITIONAL CAPACITANCE BETWEEN
LINE + AND LINE -
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SSA ELECTRICAL LAYER STUDY

TERMINATORS
DRIVER TEST RECEIVER TEST /
POINT POINT DV
SSA O - on
o 10 METERS o~ CHIP
MADISON
ggx&g CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS
ﬁc99i§iﬁt?n is stopped N

L 4.00 GZais ]

<

< 900mV

—

@)

>

-

< 0

—

Z

L

o

m

I -900 mV

o

f1 500 mUAdiw 0.0 u

1nS/DIV

AT RECEIVER WITH 75 OHMS TERMINATING RESISTOR
AND 33pF ADDITIONAL CAPACITANCE BETWEEN
LINE + AND LINE -
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SSA ELECTRICAL LAYER STUDY

TERMINATORS
DRIVERTEST  RECEIVER TEST |
POINT POINT n'
SSA - - SSA
CHIP 10 METERS o— CHIP
MADISON
ggkgg CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS
:I:JI:J1_1Z“_—'“ 15 topees H-::qisitiun
% am_e]a ntrng1C|CIE
< 900 mV equivalent time
i EN Digital BU lim
S
:> Interpolate
< 0 an
= 0 (@ o ]
- Sampling rate
i T4.00 53ars)
o
L
L -900 mV
&) Record Tength
D automatic...

1.00 ns/divw 100.000 ns
f1 300 mUAdiw 0.0 u

{2255 points)

1nS/DIV

AT RECEIVER WITH 75 OHMS TERMINATING RESISTOR
AND 3" ADDITIONAL3OAWGUTP STUB
LINE + AND LINE -
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SSA ELECTRICAL LAYER STUDY
GROUP

TERMINATORS

DRIVERTEST  RECEIVER TEST |
POINT POINT Dy
SSA 0 = SSA
CHIP 10 METERS o— CHIP
MADISON
EB’CR)%ES CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS
TELISTEoT 15 Stappet Rcquisition

m U D355 -

2

< 900mV [Fee—

-1

o

>

-

< 0

I—

Z

L

Y

!

L -900mV

(]

f1 300 mUsAdivw 0.0 u

1nS/DIV

AT RECEIVER WITH 75 OHMS TERMINATING RESISTOR
AND 6" ADDITIONAL 3OAWGUTP STUB
LINE + AND LINE -
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SSA ELECTRICAL LAYER STUDY

TERMINATORS
DRIVER TEST RECEIVER TEST /
POINT POINT DV
SSA O - on
o 10 METERS o~ CHIP
MADISON
ggxgg CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS
ﬁc99i§iﬁt?n is stopped N

L 4.00 GZais ]

<

< 900mV

—

@)

>

-

< 0

—

Z

L

o

m

I -900 mV

o

f1 300 mUAdiw 0.0 u

1nS/DIV

AT RECEIVER WITH 75 OHMS TERMINATING RESISTOR
AND 12" ADDITIONAL 3S0AWGUTP STUB
LINE + AND LINE -
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SSA ELECTRICAL LAYER STUDY

TERMINATORS
DRIVER TEST  RECEIVER TEST |
POINT POINT y
SSA - - SSA
CHIP 10 METERS S cHIP
MADISON
[B)CR)D\/FEE CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS

Acquisition 15 stopped Acquisition
4.00 GEarls Sampling mode

real time

equivalent time

Digital BH 1im
Interpolate

Sampling rate
automatic...

{4.00 GSads)h

Record length
automatic...
{2255 points)

DIFFERENTIAL VOLTAGE

I 1.00 ns/divw 100.000 ns
f1 300 mUAdiw 0.0 u

1nS/DIV

AT RECEIVER WITH 75 OHMS TERMINATING RESISTOR
AND 12pF BETWEENBOTHLINE + ANDLINE-TOLOCAL
GROUND
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SSA ELECTRICAL LAYER STUDY
GROUP

TERMINATORS

DRIVERTEST  RECEIVER TEST |
POINT POINT ¥
SSA — SSA
CHIP 10 METERS o— CHIP
MADISON
SE'XFES CABLE RECEIVER
ADDITIONAL BOARD
CAPACITANCE/
STUBS
AEgUisIEiTn i Stoaped Acquisition

L 4.00 Gials "

2

< 900mV

-1

o

>

|

< 0

I_

Z

L

Y

™

L -900mV

(]

f1 300 mUAdiw 0.0 u

1nS/DIV

AT RECEIVER WITH 75 OHMS TERMINATING RESISTOR
AND 33 pFBETWEENBOTHLINE + ANDLINE-TOLOCAL
GROUND
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