TEST CONFIGUATION

12 meters

A
Y

25cm

<
-

XMIT TERM/
BOARD L oad

Y

Load 1 Load 2 Load 14

«XMIT board sends Pseudo Random Pattern (run length of 7).
|_oad boards are capacitive boards with 22 pf to ground from each side.
«Cable used is Hitachi Twisted Flat Series 23915

I < adaplec




HITACHI CABLE #23915

Conductor 30 AVG 7/38 Tinned
Insulation PVC

Conductor Resistance 0.344 ohms/meter
Capacitance 48.3 pf/imeter
Impedance 102 ohms
Propagation Delay 5.07 ns/meter

Skew (max) 0.146 ns/meter

I < adaplec




Tests run with two drive levels.

Low drive level board output 250 mv

High level drive board output 575 mv peak
Measured at all load points.
Trigger point varied plus/minus 60 mv.

Will show only several representative points.

I < adaplec




Tek HIdiR 2.00G5/s 1 Acqgs o
[ 1

| | Ch22zoom: 1.0X vert ~~0'5X Horz = &

1 €1 Freq
137.44545MHz

: ; ; ; ; v ; ; ; ; 1 €1 Pk-Pk
____________________________________________________________ 700mv

\’

Chi—200mve  [0F 2007V WM 50.0ms CH1 F  43mV 19 May 1998
clock (44 mV offset) data (4 mV offset) 15:15:20

™

25cm~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 25CM

9.25 meter LT L L L
T _ EEEEEEEEEEEEERS
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“Pseudo-random data for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
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(trigger at center of clock)




Tek HIqH 2.00(]51’5 12%6 Aﬁgs )
L [

} High Drive

1A 9.7ns
Jm: —4 2ns

C1 Freq
¥ 40.87930MH2Z
Low signal
amplitude

C1 Pk—Pk
1.15 ¥

C2 Pk—Pk
1.27 ¥

Chi 500mvVeG  [0F 500mve WM 5.00As CHT F  —60mMV 19 May 1998

clock (0 mV offset) data (20mV offset) 10:24:25
9.25 meter T LT
T _ EEEEEEEEEEEEERE
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
5

(trigger +/- 60 mV from center of clock)




I IT! 1

ngh Drive ' . T E A 10.0ns

m: —5.6ns

Tek ElIdH 2.00GS/s 1522 Acqs O

A 4

C1 Freq
1 39.5435MHz

: : = : L 1 €1 Pk—Pk
_____ . ] S L 624 myv

C2 Pk-Pk
856mVv

it M

1—P.

.. ........................ | ........

: : : _ - : : :

Chi 200mve IR 200mvo 'M'lé.'o'o'risi Thi 7  44mv 19 May 1998

clock (44 mV offset) data (4 mV offset) 15:01:26

9.25 meter N
T _ EEEEEEEEEEEEERE
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm

I < adaplec

(trigger at center of clock)

5/19/98 Tarig/Vince - T10 Meeting
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Tek HITE 2.00GS/s

High Drive ——

1808 Acqs
I a i |

3l ~: 8.8ns

@: —5.0ns

A 4

! C1Freq
39.3263MHz

C1 Pk—Pk
704my

C2 Pk-Pk
832mv

Chi 200mVQ Z00mvVe M 5.00ns ChT 7 —24mV 19 mMay 1998

clock (44 mV offset) data (4 mV offset) 10:41:55
9.25 meter T LT
T _ EEEEEEEEEEEEERE
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
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(trigger +/- 60 mV from center of clock)




Tek ElIdH 2.00GS/s 1794 Acqs O

o ) ) | [ 1]
p> High Drive - T A 0.0ns
m: 3.71s
" ' C1 Freq
“‘ i ; . 142.1465NMH2Z
....... ks - 5 L )
E

i Y ! - : : , C1 Pk—Pk

______ ; o R L 692mv

C2 Pk—Pk

792mVv

SEIEIRI | o .
2 | Y
A LEEIE:  AUEPRTY
-+ : : A ' ' 5
_____________ l s'%
| 3
R 200Mve I 200 170 M S 00RS CHT F —4mV 10 May 1998
clock (56 mV offset) data (4 mV offset) 10:51:29
9.25 meter T LT
T _ BEEEEEEEEEEEEEEN
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
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(trigger +/- 60 mV from center of clock)




Tek HIdiR 2.00G5/s 2194 Ah(qu o
H I i | i
- - i L [T 1 H
I Ilgh DI’IVG ' i ] A R.BHNS

@: —4.9ns

A 4

C1 Freq
1 38.6300NMHz

: : = . : 1 C1Pk—Pk
..... S A ] 66EmY
C2 Pk—Pk
S4E8mv
‘:‘ ..... 5 . .........
I 4
.................. R R
1+ [ %c
| %

|
Chi 200mVQ Z00mvVe M 5.00ns Ch1 5 —T16mV 19 may 1998
clock (44 mV offset) data (4 mV offset) 11:00:27

25¢ @

9.25 meter NN i
T EEEEEEEEEEEEERE

twist/flat (30AWG) cable
L1234 5 67 891011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
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(trigger +/- 60 mV from center of clock)




Tek HIdiR 2.00G5/s 2184 Ahgqs o
H I i | i
- - i L [ 1 H
I Ilgh DI’IVG S - E A R8RS

@: 3.6ns

A 4

C1 Freq
140.9695NMHz

I w I ' 1 €1 Pk—Pk
o e, (AR A 656mv
C2 Pk—Pk
S44mVv
..... : . 5:% e e e e
I. .
......... I e
1+ I
............... . I . L 5
i | 3
Chi 200mva [0 200mve M S.00ns Chi 7 T 0V 19 May 1998
clock (60 mV offset) data (4 mV offset) 11:07:321
oo e
T sannnnennnnnnnil
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
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(trigger +/- 60 mV from center of clock)




Tek SIE 2.00G5/s 2225 Acqs O
H I 1 H
- - : L LA 1 i
ngh Drive A 8.3ns

@: —5.0ns

A 4

C1 Freq
140.4888MHz

: ; = L : 1 C1Pk—Pk
_____ O S e 628mYv
C2 Pk—Pk
756mv
| -
|
............ [
1§ [
:: .............. .-"3_ l .........
|
o
Chi 200mva Z00mve: ™ 5.00ns Chi F —SmV 19 May 1998
clock (52 mV offset) data (4 mV offset) 11:20:10
T ML T
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
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(trigger +/- 60 mV from center of clock)




Tek HIdiR 2.00G5/s 2058 .6Is_r(=:qs o
H I i | i
- - i L [ 1 H
I Ilgh DI’IVG ' E . A R.S5HsS

@: —5.4ns

A 4

C1 Freq
1 39.4505MHz

. wn L : 1 C1Pk—Pk
_____ S . R 644 mVv
C2 Pk—Pk
a932my
| ﬁ
B
.............. R
1+ L [
AU b
|
Chi 200mVQ 200mv< M 5.00ns Chil F 4mV 19 May 1998
clock (64 mV offset) data (4 mV offset) 11:27:18
250m~~~@~~~~~~~2bcm
9.25 meter I I I O

[ 1]
T _ EEEEEEEEEEEEERE
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
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(trigger +/- 60 mV from center of clock)




Tek HITE 2.00GS/S 2147 Acqs : O

. - - i L It 1 i
p> High Drive == r e A 8.2n5
m: —5.3ns
X C1 Freq
f "' 1 42.1805NMH2
‘;' ...... :‘?:
: = L j - { €1 Pk—Pk
_____ S R L 664myv
C2 Pk—Pk
E0EMV
% ............. | ..........
2 | 5,
......... : S
1+ I
L 3 Lo
|
Chi — 200mva L 200mve I!UI 5.00ms Chi # 0V 19 May 1998
clock (60 mV offset) data (0 mV offset) 11:32:35
9.25 meter T |~|@|E|~|~|~ T
T _ EREEBERREEREEEE
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
13

(trigger +/- 60 mV from center of clock)




A 4

High Drive

Tek HITE 2.00GS/S 2197 Acqs : O

L || 4

Al B.ons
@: —5.4ns

C1 Freq
41.2363MHz

C1 Pk—Pk
644my
C2 Pk—Pk
748my
F |
|
............ TR L
b .
_______________ .
| oy
|
Chi 200mVQ 200mv< M 5.00ns Chil F 4mV 19 May 1998
clock (64 mV offset) data (0 mV offset) 11:40:01
250m~~~~~@~~~~~2bcm
9.25 meter [T 111 ]| |

Note: T is resistive termination
=110 ohm

|||
EEEREREERERRERN

L1234 5 67 8 91011121314 15

twist/flat (30AWG) cable

“ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)

I < adaplec

5/19/98 Tarig/Vince - T10 Meeting
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Tek SIE 2.00G5/s 2146 Acqs O
H I 1 H
- - : L LA 1 i
ngh Drive e LT ' A 8.4Ns

@: —5.0ns

A 4

C1 Freq
 37.2940MHz

............................

C1 Pk—Pk
684 mV

C2 Pk-Pk
S0EmV

Chi 200mva T 200TVG M 5.00As CR1 J  —12mV 19 May 1998
clock (48 mV offset) data (4 mV offset) 11:48:24

™

25Cm~ ~ ~ ~ ~ ~ =2 - - _ - J5em

9.25 meter LT L L L
T _ EEEEEEEEEEEEERE
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
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(trigger +/- 60 mV from center of clock)




Tek SR 2.00GS/s 2170 Acqs O
H I 1 :
- - i L LN 1 H
High Drive e - A: 8205

@: —4.4ns

A 4

C1 Freq

" 40.0273NMH2z
Unstable
histogram

C1 Pk—Pk
680mV

I
Chi 200mva 200MVe M 5.00ns Chi £ —20mMV 19 mMay 1998
clock (40 mV offset) data (8 mV offset) 11:55:41

25Cm~ ~ ~ ~ ~ ~ ~ S= - _ _ J5em

9.25 meter LT L L L
T _ EEEEEEEEEEEEERE
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
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(trigger +/- 60 mV from center of clock)




2126 Acqs
I ! i |

Tek HINE 2.00GS/s | o
H igh Drive "_-"'-’-'_':"'__:'_—.._' - T o ': e S o e ' 8. 5Hs

@: —4.4ns

A 4

§  Ci1Freq
41 41.1030MHz

C1 Pk—Pk
632mVv

C2 Pk—-Pk
s00omv

Chi—200mve [0 200mve WM 5.00As CHT S —T2mV 19 May 1998
clock (48 mV offset) data (8 mV offset) 12:03:22

™

25Cm~ ~ ~ ~ ~ ~ ~ ~ ™= _ _ J5em

9.25 meter LT L L L
T _ EEEEEEEEEEEEERS
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
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(trigger +/- 60 mV from center of clock)




Tek HITE 2.00GS/S 2158 Acqs

High Drive - o]

A 4

Chi 200mvG  [OE  200mve WM 5.00As CRT # =1

clock (44 mV offset) data (4 mV offset)
9.25 meter T |Q|E| T
T _ EEEEEEEEEEEEERE
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
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(trigger +/- 60 mV from center of clock)




2804 Acqs
I I i |

Tek EITE 2.00GS/s
: L L i

ngh Drive i e B - AR . . 01S

@: —4.5ns

A 4

® C1 Freq
36.1883MHz

Unstable

histogram

) y 1 : : ; C1 Pk—Pk
596mv

C2 Pk-Pk
S04mv

________________ SR
: |
Ch1 200mVve: [Eie ZoomvV<e M 5.00ns Chil -5

—amV 19 May 1998

clock (56 mV offset) data (8 mV offset) 12:19:25
9.25 meter T oL |@|E~|2b°m
T _ EEEEEEEEEEEEERE
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
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(trigger +/- 60 mV from center of clock)




Tek SR 2.00G5/S 2264 Acqs o
> Ligh Dri i E

@: —4.9ns

2 k o C1 Freq

2 . 7 1 39.8013NMH2z
Unstable
histogram

: ) = : 1 C1Pk—Pk
..... R L g R 636mVv

...........................

|
L
Chi 200mVQ Z200mv<: M 5.00ns Chi F —4mV 19 May 1998

clock (56 mV offset) data (8 mV offset) 12:25:42
9.25 meter T CCCoCrr |@|@b°m
T _ EEEEEEEEEEEEERE
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
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(trigger +/- 60 mV from center of clock)




Tek SR 2.00GS/s 2153 Acqgs O
H I I 1 :
- - i L [T 1 H
High Drive - S

@: —4.6ns

A 4

- . C1 Freq
a4 T S ' 141.9998MHz
;;-g- - L : Unstable
LA A . E N * ] histogram

: ; = : p 1 C1 Pk—Pk
..... ; R SO L R 700mv

C2 Pk-Pk
S0EmV

Chi 200mve T 200TTVG T M 5.00As CR1 S —20MV 19 May 1998
clock (40 mV offset) data (8 mV offset) 12:32:948

™

25CM~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 25Fm

9.25 meter LT L L L
T _ EEEEEEEEEEEEERS
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

“ Eye pattern for 12 meter twist/flat cable and 15 loads”
Note: T is resistive termination

=110 ohm
. < adaplec

5/19/98 Tarig/Vince - T10 Meeting
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(trigger +/- 60 mV from center of clock)




Tek FIgE 2. 00G65/s 1478 Acqs
[ ] ! W=7.7ns

i
L |}

A 4

Low Drive T T T o 7 7
: : : : {@: —3.4ns

C1 Freq
139.9938MHz

C1 Pk—Pk
468mVy

:::’é':::é::::é::::é::::_ C2 Pk—Pk
! : : : 504mv

Ch1 200mvQ 200mve M 5.00ns Chi 7 —20mV 20 May 1998
clock (40 mV offset) data (36 mV offset) 09:56:00
25CM~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 25Fm
T FrHHHHHTHHHT
twist/flat (30AWG) cable
L1234 5 67 891011121314 15
Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)

I < adaplec

5/20/98 Tarig/Vince - T10 Meeting
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Tek HITH 2.00(]5,-’:5
Low Drive m—

1636 Acqs
I ! i |

L [ d

W=7.6ns o

Al B.4ns
m: —4.2ns

A 4

¥ C1 Freq
1 39.9958NMHz

C1 Pk—Pk
330mV
C2 Pk-Pk
436mv

1}

Chi—T00mve  [0F  T00mve WM 5.00As CHT F  3SMV 20 May 1998

clock (38 mV offset) data (54 mV offset) 11:46:19
9.25 meter T LT
T _ EEEEEEEEEEEEERE
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger at center of clock)

I < adaplec

5/20/98 Tarig/Vince - T10 Meeting
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Tek SR 2.00GS/s 2332 Acqs
[ ] : W=4.1ns

Low Drive . E A 6.1ns

@: —3.8ns

A 4

: C1 Freq
140.2715MHz

C1 Pk—Pk
356mV

" . . . . . . . . .

|

|

| .
T
Chi 100mva T00MVE ™M 5.00ns Chl F  —-22mV 20 May 1998
clock (38 mV offset) data (54 mV offset) 10:04:02

™

25CM~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J5Fm

9.25 meter LT L L L
T _ EEEEEEEEEEEEERE
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)

I < adaplec

5/20/98 Tarig/Vince - T10 Meeting
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Tek SR 2.00GS/s 1933 Acqs
| L : W=45ns

Low Drive . E A 6.4ns

m: —3.6ns

A 4

C1 Freq
140.1123MHz

C1 Pk—Pk
33BEmMV
C2 Pk-Pk
396my
|
|
..................... BERIIR 1 % PRI
L | | | :
. T 7 T i | ........
.
Chi 100mvVQ TOOMVE M 5.00ns Ch1 /5 —24mV 20 May 1998
clock (36 mV offset) data (56 mV offset) 10:11:27
25Cm~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 25
T A T
twist/flat (30AWG) cable
L1234 5 67 891011121314 15
Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)

I < adaplec

5/20/98 Tarig/Vince - T10 Meeting
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A 4

Low Drive

Tek HITE 2.00GS/S 2121 Acqs

L 7] d

W=4ns o

Al 5.3ns
@: —3.1ns

" C1Freq
40.0678NMHz

C1 Pk—Pk
332mvy

C2 Pk-Pk
410mv

Chi— To0mva
clock (38 mV offset)

—22mV 20 May 1998

data (56 mV offset) 10:1%8:30

™

25CM~ ~ ~ ~ ~~ ~ ~~ ~ ~ ~ 2§

cn
9.25 meter L

Note: reduced drive level

I < adaplec

EEEREREERERRERN

twist/flat (30AWG) cable

L1234 5 67 891011121314 15
“ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)

5/20/98

Tarig/Vince - T10 Meeting
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2186 Acqs
r -‘F—q 1

Tek HITE 2.00GS/s

W=2ns o

. - L ' 4
_ Low Drive ' A 2.3ns
m: —1.2ns
C1 Freq
40.1915MH2z
C1 Pk—Pk
284mv
C2 Pk—Pk
370mv
Ch1 100mve Toomve: M5.00ns Chl 7/ —18mV 20 mMay 1998
clock (42 mV offset) data (58 mV offset) 10:24:25
25cm~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J205FMm
T PH T
twist/flat (30AWG) cable
L1234 5 67 891011121314 15
Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)

I < adaplec

5/20/98 Tarig/Vince - T10 Meeting
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Tek HITE 2.00GS/S 2080 Acqs

‘ - L i 1 W=3ns O
_ Low Drive A 3.7ns
m: —2.6nNs
C1 Freq
39.7850NMH2
C1 Pk—Pk
294mVv
C2 Pk—Pk
IEEmMV
Chl 100mVQ Toomve: M 5.00ns Ch1 /F —-24mV 20 May 1998
clock (36 mV offset) data (54 mV offset) 10:29:12
25cm~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ JG5Fm
T R A T
twist/flat (30AWG) cable
L1234 5 6 7 8 91011121314 15
Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)

I < adaplec

5/20/98 Tarig/Vince - T10 Meeting
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Tek HITE 2.00GS/S 2169 Acqs

a . L] W=2ns O
p Low Drive T T A 2.7ns
m: —2.3N%
§ C1Freq
40.1333NMH2
C1 Pk—Pk
278mV
C2 Pk—Pk
352mv
Chi1 100mve T00MVe ™M 5.00ns Chi F  —16mV 20 May 1998
clock (44 mV offset) data (56 mV offset) 10:35:33
25CM~ ~ ~ ~ ~ ~ ~ ~ -~ ~ ~ ~ J5FM
T S eE A T
twist/flat (30AWG) cable
L1234 5 67 891011121314 15
Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)

I < adaplec

5/20/98 Tarig/Vince - T10 Meeting
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Tek HITE 2.00GS/S 2199 Acqs

‘ - L 13 1 W=2.6ns O
_ Low Drive A 3.7ns
m: —3.3ns
C1 Freq
39.7800MHz
C1 Pk—Pk
33Z2mv
C2 Pk—Pk
366mv
Ch1 100mve Toomve: M5.00ns Chl Jf —16mV 20 mMay 1998
clock (44 mV offset) data (56 mV offset) 10:40:20
25cm~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J205FMm
T e A T
twist/flat (30AWG) cable
L1234 5 67 891011121314 15
Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)

I < adaplec

5/20/98 Tarig/Vince - T10 Meeting
30




Tek HITE 2.00GS/S 1876 Acqs

W=14ns o

- H L | 1
> Low Drive NG ' :
p A 1.6ns
@: —1.2ns
3 C1 Freq
39.7933MHzZ
C1 Pk—Pk
330mv
C2 Pk—Pk
404mv
Ch1 100mvVQ TOOmVe: M 5.00ns Chi1 7 -20mV 20 May 1998
clock (40 mV offset) data (58 mV offset) 10:45: 34
25cm~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 25°m
T FFHHHHHHHHT
twist/flat (30AWG) cable
L1234 5 67 891011121314 15
Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)

I < adaplec

5/20/98 Tarig/Vince - T10 Meeting
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2101 Acqs
r 'h‘-q 1

L if i

Tek HIdiR 2.00G5/s
W=2.2ns

Al 2.6ns
m: —2.4ns

Low Drive

A 4

C1 Freq
40.0408NMHz

C1 Pk—Pk
364mV

C2 Pk-Pk
430mv

Chi—Toomve ’ —28mV 20 May 1998
clock (32 mV offset) data (54 mV offset) 10:52:59

™

25CM~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 25Fm

9.25 meter LT L L L
T _ EEEEEEEEEEEEERE
twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)

I < adaplec

5/20/98 Tarig/Vince - T10 Meeting
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2134 Acqs
I

" 1
d

Tek HITE 2.00GS/s

L T

‘ 1
p> Low Drive
C1 Freq
! 39.6400MHZ
C1 Pk—Pk
308mv
% C2 Pk—Pk
{1  330mv
Chi—T00mve  [0F 100V WM 5.00As CHT F  —TSMV 20 May 1998
clock (42 mV offset) data (58 mV offset) 10:58:03
25CM~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 25Fm
T sannnnennnnnnnil
twist/flat (30AWG) cable
L1234 5 67 891011121314 15
Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)
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2150 Acqs
I

" 1
d

Tek HITE 2.00GS/s

L T

‘ 1
p> Low Drive
§  C1Freq
=1 40.6195MHz
C1 Pk—Pk
288mv
C2 Pk—Pk
390mv
Chi T00mva  TRF T00mve M 5.00Rs CRT # - S29mV 20 May 1998
clock (36 mV offset) data (60 mV offset) 11:05:29
25CM~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 25Fm
T sannnnennnnnnnil
twist/flat (30AWG) cable
L1234 5 67 891011121314 15
Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)
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Tek HITE 2.00GS/S 2151 Acqs

| : [ W=0.6ns O
_ Low Drive A 1.5ns
@: —1.3ns
: C1 Freq
1 39.3653MH2Z
Unstable
histogram
C1 Pk—Pk
300mVv
C2 Pk—Pk
398mV
Chi1 100mve T00mVe ™M 5.00ns Chi 7 —24mV 20 mMay 1998
clock (36 mV offset) data (56 mV offset) 11:12:07
25CM~ ~ ~ ~ ~ ~ ~ ~ -~ ~ ~ ~ 25FM
T A T
twist/flat (30AWG) cable
L1234 5 67 891011121314 15
Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)
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Tek SRR 2.00GS/s 2137 Acqs
: I s 1

‘ - L i 1 W=0.6ns O
Low Drive :
p A 1.1ns
@: —1.2ns
¥ C1Freq
40.0353NMH2
C1 Pk—Pk
284mV
C2 Pk—Pk
32EmV
Chl 100mVQ Toomve: M 5.00ns Ch1 ./ —-20mV 20 May 1998
clock (40 mV offset) data (58 mV offset) 11:20:22
25cm~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ JG5Fm
T S eE A T
twist/flat (30AWG) cable
L1234 5 6 7 8 91011121314 15
Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)
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Tek HITE 2.00GS/S 2215 Acqs

‘ - L 1 1 W=1.2ns O
p> Low Drive A 1.2ns
m: —1.3ns
4 C1 Freq
40.4808NMHz
C1 Pk—Pk
318mV
C2 Pk—Pk
386mV
Ch1 100mve Toomve: M5.00ns Chl Jf —18mV 20 mMay 1998
clock (42 mV offset) data (58 mV offset) 11:26:25
25cm~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J205FMm
T e A T
twist/flat (30AWG) cable
L1234 5 67 891011121314 15
Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)
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Tek HIdiR 2.00G5/s 1794 Acqs
‘ H [ _:_ 1 W=12ns
P> Low Drive A 900ps
m: —700ps
C1 Freq
140.0973MH2
C1 Pk—Pk
310mVv
C2 Pk—Pk
378mVv
P 1 _ )
Chl 100mVQ T0omye: M 5.00ns Chl F£ —16m¥ 2¢q May 1998
clock (44 mV offset) data (56 mV offset) 11:321:26
25cm~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 25FMm
T ML T
twist/flat (30AWG) cable
L1234 5 67 8 91011121314 15
Note: reduced drive level “ Eye pattern for 12 meter twist/flat cable and 15 loads”

(trigger +/- 60 mV from center of clock)
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Eye opening average value:

High Drive Board

Low Drive Board
Minimum eye opening:

High Drive Board

Low Drive Board

I < adaplec

8.36 ns

2.26 NS

7.5 ns

0.0 ns
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> SUMMARY

*High drive level shows decent eye pattern.

*Drive level isimportant when reflections and ISl are present.

*More sengitive receiver would provide more margin.

«Offset balance becomes more of an issue.

Driver level equalization determines how much of the eye is usable.
sEqualization (ISI compensation) at transmitter should improve patterns.

I < adaplec
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MARGIN

I: 12.5ns >|

<<: ; :>>
|

CLOCK SKEW

But in SCSI both the data and clock (REQ/ACK) are pseudo random.

Ccadaptec
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MARGIN

A

12.5ns 'l

margin = period - (eye closure * 2) \ /

Does not include RCV, cable
skew and FF. / \

DX D

eye
closure

o .
- »

Ccadaptec
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MARGIN

margin = period - (eye closure * 2)

Example eye closure = 4.14 ns

margin=12.5 - (4.14*2)

margin = 2.11 ns

This 2.11 needs to cover cable skew (1.2 ns), RCV, and FF (setup or hold)

Pseudo-random mode of the clock is a big unknown.

I < adaplec
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p  ISSUES

ISI on both data and clock caused by NRZ data and non-regular clock.
Non-zero cancellation of the bias on the bus.

Cable skew increases with distances.

POSSIBLE SOLUTIONS

Use ISI compensation techniques to control ISI distortion on both data and clock.
Increased drive levels.

Feedback cancellation of the bias at the receiver.

Use circuit to cancel out cable skew.

Use scheme that provides a regular clock period.

Encoding of the data to decrease ISI problems.

I < adaplec
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>

Single Edge clocking / LVD with bias cancelled

Above plus / Dual Edge Clock / ISI compensation
of data and Clock / higher min drive level /

Above plus, / free running clock / auto cable deskew
using training sequence.

NAME B/Sec (16 bit) MHz  Technique
Fast40 80 40

by asymmetric drive.
Fast80 160 40

auto zero offset
Fast160 320 80
Fast320 640 160

Above plus / encoding of data / reduced length.

I < adaplec
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ISI COMPENSATION (Equalization)

Being implemented in serial links today.

Can equalize either transmitter or receiver (National has receiver part, CLC014).

Lot of analysis and research available.

Easy to implement in transmitter. Can be very complex or simple.

ISSUES

How well would it work on NRZ data (serial links have limited frequency band
due to encoding versus NRZ which from DC)?

Would a fairly simple equalization scheme be effective since we have 20 lines
to deal with?

I < adaplec
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References to look at:

P Transmitter Equalization for 4Gb/s Signalling
http://csl.Stanford. EDU/~billd/ OR ftp://ftp.ai.mit.edu/pub/cva/hot_i.ps.Z

Slides to go with above paper:

Interconnections with High-Speed Digital Systems conference
http://soliton.ucsd.edu/ihsds/santafe97/index.html

then: postscript file, John Poulton, UNCC, "Multi-gigabit ...

or http://soliton.ucsd.edu/ihsds/santafe97/slides/gbcmos_poulton.ps

Web site showing the test results for the above papers:
http://www.cs.unc.edu/~fast_links/ AND http://www.cs.unc.edu/~fast_links/results.ntml

One other paper on subject (not found on a web site):
FP 15.1: A 1.0625Gbps Transceiver with 2x-Oversampling and

Transmit Signal Pre-Emphasis, ISSCC97, pages 238-239 &464,
A Fiedler et al.
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SCSI TIMING VALUES FOR FAST80

>
*Receive Minimum Edge to Edge 9.0
Recelve Hold Time 1.8
Receive Setup Time 1.8
Recelve Period Tolerence 0.75
Signal Timing Skew 3.2
System Deskew Delay 4
*Transmit Minimum Edge to Edge 11.0
Transmit Hold Time 5.5
Transmit Setup Time 5.5
Transmit Period Tolerence 0.75

*These two items are called Receive Assertion Period and Transmit Assertion Period
on Single edge clocking systems. These are redefined as above for dual edge systems.

I < adaplec
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X RX
Protocol L m_} Protocol
Chip B T Chip
0 T B
a I o]
r m a
d I r
n d
S g
k S S
e k k
w € e
v v v v W v v W v
55 0.2 53 3.3 20 0.2 1.80

Sigrd timing skew indudes cable skew and Sgndl digtortion skew.

Didortion skew indudes S (intersymbol interference) and 9gndl crossing time through the
recaver detetion range

Timing isdonefor internd tranamitter and recaiver only.
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