— TEST CONFIGUATION

12 meters

A
Y

25cm

Y

<
-

XMIT TERM/
BOARD Load

Load 1 Load 2 Load 14

«XMIT board sends Pseudo Random Pattern (run length of 7).
«Capacitive boards with different values on data lines.
«Capacitance values of 12 pf, 15 pf, 18 pf used.

*Also did mismatched values of 18/15 pf, 15/12 pf

«Cable used is Hitachi Twisted Flat Series 23915

R R Py ad aptec
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A 4

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

R R Py ad aptec




A 4

Tests run with drive level of 1volt pkpk

Measured eye pattern at various load points on different data leads
different capacitance.

Trigger point varied plus/minus 60 mv.

Also measured loss on different data leads that had different capcitance values.

R R Py ad aptec




A 4

C1 —width
12.52ns

EEE] S00mvG  ChZ S00mvi M 10.0ns CRA1 #  20MV 18 Jun 1998
Clock DBO 56pf  5.6pf 15:46:10

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

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

L1234 5 67 8 91011121314 15

DRIVE LEVEL TESTING

R R Py ad aptec
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|
p Amplitude of different data bit signals with different capacitance
and at different locations
1.2 %
>
1 \ \-\
\\\\6( P
0.8 A
_ W ) o1 | 121
§ —m—DB(3) 15 pf
2 0.6 —A—DB (1) 18 pf
£ —><—DB(4) | | 22pf
0.4
0.2
0 : : : :
DR L1 L2 L7 L14 L15
location on cable

R R R R —L————————————— Cladaprec




A 4

4

A 100ns
J@: —189ns

C1 Pk—Fk
S96my

C2 Pk—Pk
g16mVy

C1 +wWidth
12.65ns

C1 —width
12.35ns

Clock

DB1

9.25 meter

18pf

Chi Z200mvVa 200myve: M 50.0ns Chi 7

18pf

28mMV 18 Jun 1998
15:34:23

™

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

twist/flat (30AWG) cable

L] ]
EEEREREERERRERN

L1234 5 67 8 91011121314 15

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

(trigger at center of clock)

R R Py ad aptec
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Tek SR 2.00G5/5 1723 Acqs
I

1A 11.0ns
|@: —30.6ns

1 Pk—Fk
1.04 ¥

1+

A 4

C2 PK—Pk
98 0mv

C1 +width
12.740nNs

C1 —width
12.240ns

Ch1 S00mva  [ELE S00mve ™M 5.00ns Ch1 F  —60mV 18 Jun 1998
Clock (0 V offset) DB1 (-20 mV offset) 18pf  18pf 10:54: 35

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

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”

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

R R R R —L————————————— Cladaprec
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Tek SR 2.00G5/5 . 1722 Acgs 0
E T

A 4

A 6.3Ns
e —29.7Nns

1 Pk—Fk
336my

C2 PK—Pk
G660mv

C1 +width
12.533nNs

C1 —width
12.2435ns

—Zoomva  Cho 200mva M 5.00As Ch1 F  —32mMV 18 Jun 1998
Clock (28 mV offset) DB1 (24 mV offset) 18pf  18pf 11:09:32

™

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

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”

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

R R R R —L————————————— Cladaprec
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Tek SR 2.00G5/5 1561 Acqs 0
E
| i i

A 4

A 6.8N5
wm: —29.8ns

1 Pk—Fk
623mY

C2 PKk—Pk
672mv

C1 +width
13.023nNs

C1 —width
12.020ns

TI00nive M 5.00ns CR1 F —40mV 18 Jun 1998
Clock (20 mV offset) DB1 (24 mV offset) 18pf  18pf 11:13:40

™

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

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”

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

R R R R —L————————————— Cladaprec
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Tek SR 2.00G5/5 1865 Acgs
E

E

A 4

- 0

A 4.2ns
wm: —29.6Nns

1 Pk—Fk
324my

C2 PKk—Pk
716mvy

C1 +width
13.073nNs

C1 —width
11.820ns

Clock (32 mV offset) DB1 (24 mV offset)

9.25 meter

18pf  18pf 11:18:53

™

25CM~ ~ ~ ~ ~~ ~ ~~ ~ ~ ~ 2§

twist/flat (30AWG) cable

m

T

L1234 5 67 8 91011121314

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

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

6/18/98

15

Ccadaptec

Tarilchince - T10 Meeting




Tek 2.00G5/5 1846 Acqs 0
E T

A 4

A 4.9ns
wm: —29.8ns

1 Pk—Fk
s43my

C2 PKk—Pk
712mv

C1 +width
12.293nNs

C1 —width
12.485ns

1
]
200mve: Ch2 200mve: M 5.00ns Ch1l & —36mV 18 Jun 1998
Clock (24 mV offset) DB1 (24 mV offset) 18pf  18pf 11:23:09

™

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

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”

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

R R R R —L————————————— Cladaprec
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Tek 2.00G5/5 1882 Acas
E

A 4

A 4.708
|@: —29.4ns

C1 Pk—Pk
s60mv

2 Pk—Pk
66 EmMY

C1 +width
12.713nNns

C1 —width
12.380ns

Rl Zo0mva  Cho Z200mve M 5.00As Ch1 7 —32mV 18 Jun 1998
Clock (28 mV offset) DB1 (24 mV offset) 18pf  18pf 11:37:32

™

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

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”

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

R R R R —L————————————— Cladaprec
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Tek SR 2.00G5/5 1433 Acgs
I

-

A 4

C1 +width
12.810ns
C1 —width
o 12.245ns
|
_ _ : : | i : _ _ _ _
Chi so00mva  ELF SooTT O M S 00ns Ch1 7 —50mVv 18 Jun 1998
Clock (10 mV offset) DB3 (-20 mV offset) 15pf  15pf 12:10:15
25Cm~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 250
T 9.25 meter IIIIIIIIIIIIIIT
HERRERRERRREER

twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

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

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

R R R R —L————————————— Cladaprec
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Tek 2.00G5/5 2267 Acqs 0
E I

A 4

A 7.6NS
@ —30.2Nns

C1 Pk—Pk
S6EMVY

2 Pk—Pk
832mv

C1 +width
12.733nNs

C1 —width
12.170ns

200mvaG  ChZ Zoomvi M 5.00As CRA1 7 —24mV 18 Jun 1998
Clock (36 mV offset) DB3 (24 mV offset) 15pf  15pf 12:16:50

™

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

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”

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

R R R R —L————————————— Cladaprec
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Tek SR 2.00G5/5 . 2113 Acgs 0
E I

A 4

M 7.6NS
@ —30.7Nns

C1 Pk—Pk
G60EmMVY

2 Pk—Pk
684my

C1 +width
12.963nNs

C1 —width
12.085ns

|

l H
TRl 2Z00mv<e: C(h2 200mv:i; ™M 5.00ns Ch1 F —32MV 18 Jun 1998
Clock (28 mV offset) DB3 (28 mV offset) 15pf  15pf 12:23:31

™

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

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”

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

R R R R —L————————————— Cladaprec
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A 4

Tek SR 2.00G5/5 2031 Acqs
E

2 6.0Nns

w: —32.3Nns

C1 Pk—Pk
S44my

2 Pk—Pk
716my

C1 +width
12.380nNs

C1 —width
12.355ns

R Z00mve ThE S0 M S.00Rs ChT 7 —28MV 18 Jun 1998
Clock (32 mV offset) DB3 (32 mV offset) 15pf  15pf 12:27:13
25Cm~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ J5FM
9.25 meter L I T
[TTTTTTTTTTTT

twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

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

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

6/18/98

Ccadaptec
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A 4

Tek EIEIEH 2.00GS/s | 2399 Acgs
E

Clock (28 mV offset)

DB3 (28 mV offset) 15pf  15pf

9.25 meter

25cm~ ~ ~ ~ ~ ~ ~

A 3.7NS
w: —35.2N%

C1 Pk—Pk
s6a4mv

2 Pk—Pk
712my

C1 +width
12.690nNs

C1 —width
12.525ns

TRl 2Z00mv<e: C(h2 200mv:i; ™M 5.00ns Ch1 F —32MV 18 Jun 1998

12:34:13

™

~ ~ ~ ~ ~ 25Fm

twist/flat (30AWG) cable

I
EEEREN

L1234 5 67 8 91011121314 15

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

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

Ccadaptec
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A 4

Tek SR 2.00G5/5 2140 Acqs
E

| ! T

A 5.6NS
@ —35.0Nns

C1 Pk—Pk
372mv

2 Pk—Pk
136mVv

C1 +width
12.443nNs

C1 —width
12.510ns

200mva  CH2  200mve ™M 5.00ns CA1 F  —24MV 18 Jun 1998

Clock (36 mV offset) DB3 (28 mV offset) 15pf  15pf 12:37:53

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

9.25 meter L

I
EEEREREERERRERN

twist/flat (30AWG) cable

L1234 5 67 8 91011121314 15

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

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

Ccadaptec
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Tek SR 2.00G5/5 1331 Acgs
I

-

A 4

1A 11.0ns
Jum: —30.6N15

C1 Pk—Pk
1.05 V

2 Pk—Pk
920myv

C1 +width
12.763Ns

C1 —width
12.235ns

Chi so00mva  [ERF S00mvi M 5.00As CA1 #  —50MV 18 Jjun 1998
Clock (10 mV offset) DB2 (-20 mV offset) 12pf  12pf 11:32:22

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

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”

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

R R R R —L————————————— Cladaprec
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Tek SR 2.00G5/5 1719 Acgs 0
E I

A 4

A B.9ns
@: —31.1nNs

C1 Pk—Pk
s6a4mv

2 Pk—Pk
740my

C1 +width
12.720nNs

C1 —width
12.210ns

Rl Zoomva  Cho Z00mve M 5.00mAs Ch1 7 28mV 18 Jun 1998
Clock (28 mV offset) DB2 (28 mV offset) 12pf  12pf 11:43:44

™

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

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”

(trigger at center of clock)

R R R R —L————————————— Cladaprec

6/18/98 Tariz%Nince - T10 Meeting




Tek SR 2.00G5/5 2399 Acqs
E

A 4

M 7.2NS
@ —30.6Nns

C1 Pk—Pk
632mv

2 Pk—Pk
700myv

C1 +width
12.980nNns

y : - : : : : 1 €1 —width
oLl 0] 11.910ns

Clock (24 mV offset) DB2 (28 mV offset) 12pf  12pf 11:51:34

™

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

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”

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

R R R R —L————————————— Cladaprec
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1737 Acqs

Tek EIXEER 2.00GS/s
E

-

A 4

A 3.7NS
w: —31.2Nns

C1 Pk—Pk
S4Emvy

2 Pk—Pk
G664 myv

C1 +width
13.130ns

C1 —width
11.905ns

Rl Zo0mva  Cho Z00mve M 5.00As Ch1 7 —32mV 18 Jun 1998
Clock (28 mV offset) DB2 (32 mV offset) 12pf  12pf 11:56:23

™

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

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”

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

R R R R —L————————————— Cladaprec
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Tek EIfIEH 2.00GS/s 2466 Acgs 0
E I 1
¥ |

A 4

M 6B.1ns
w: —33.2Nns

C1 Pk—Pk
S6EMVY

2 Pk—Pk
612mv

C1 +width
12.563nNs

C1 —width
12.415ns

Rl Zo0mva  Ch2 Z00mve M 5.00As Ch1 7 —32mV 18 Jun 1998
Clock (28 mV offset) DB2 (24 mV offset) 12pf  12pf 12:02:07

™

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

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”

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

R R R R —L————————————— Cladaprec
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Tek 2.00GS/s 2200 Acqs
E

-

A 4

A 6.0Nns
w: —33.5Nns

C1 Pk—Pk
s6a4mv

2 Pk—Pk
F0EmMY

C1 +width
12.773Ns

C1 —width
12.320ns

TRl 2Z00mve: Ch2 200mv:i; ™M 5.00ns Ch1 F —24mMV 18 Jun 1998
Clock (36 mV offset) DB2 (24 mV offset) 12pf  12pf 12:05:49

™

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

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”

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

R R R R —L————————————— Cladaprec

6/18/98 Tari2q4Nince - T10 Meeting




A 4

Eye openning (nsec)

12

Eye openning of different data bit signals with different
capacitance and at different locations

10

—e—DB(2)
—m—DB(3)
—A—DB(1)

DR

L1 L2 L7 L14 L15

location on cable

12 pf
15 pf
18 pf

25
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>  SUMMARY

L ower Capacitance improves eye opening by 20% (18 pf to 15 pf).
L ower Capacitance improves loss characteristics by 30% (22 pf to 15pf).
Different loads on clock and data causes large skew end of fully loaded bus.

R R Py ad aptec
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