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1. Single Ended SCSI

1.1 Purpose

Validate SCSI bus electrical characteristics provide adequate signal quality for normal operation in
SE mode for the Lancewood box board seven connector SCSI cable. Characterize control, data, and
parity lines for cross talk and signal quality.

1.2 Test Equipment

Server platform configured with six Seagate ST34520W Ultra wide hard drives. LeCroy* LC574AL
1GHz digital oscilloscope.

1.3 Test Software
Dos 6.22 and Disk Editor.

1.4 Test Method

1. Load channel A SCSI bus with hard drives, termination will be provided by the last drive on the
SCSI bus.

2. A floppy boot disk with Disk Editor is used to boot the system and control the read/write bit
patterns used for the validation process.

3. REQ., ACK., and 4 data signal lines will be monitored.

4. Data and Parity lines will be tested for cross talk by writing and reading predefined bit patterns.
The four bit patterns are,

- The data line measured is negated while all the other data lines alternate high and low.
The data line measured is alternating the opposite direction of all the other data lines as they
alternate from high to low.
The data line measured is asserted while all the other data lines are alternating from high to
low.
The data line measured is alternating the same direction of all the other data lines as they
alternate from high to low.

5. The Data and Parity lines signals will be captured by triggering the oscilloscope on synchronous
data transfer. If the signals are measured next to the Host controller then the signals from a read
command will be measured. If the signals are measured at the targets then signals from a write
command will be measured.

6. Signals are measured at three locations, the Host controller, the last drive on the SCSI bus, and
the first drive on the SCSI bus.

7. Change the SCSI cable to channel B and repeat steps 2 — 6.

1.5 Pass/Fail Criteria

Receive timings must meet SCSI specification at the Host controller.
Receive timings must meet SCSI specification at the SCSI target devices.
Data and parity lines shall not have excessive cross talk.

wn e
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Host Rcv. Timings Ch A SCSI Spec. Measured Pass Fail
Receive Assertion Period 11lns 27.77ns Pass
Receive Hold Time 11.5ns 25.07ns Pass
Receive Negation Period 11lns 14.32ns Pass
Receive Setup Time 6.5ns 14.13ns Pass
Host Rcv. Timings Ch B

Receive Assertion Period 11lns 27.17ns Pass
Receive Hold Time 11.5ns 24.52ns Pass
Receive Negation Period 11lns 18.17ns Pass
Receive Setup Time 6.5ns 18.53ns Pass
Target Rcv. Timings Ch A

Receive Assertion Period 11lns 27.52ns Pass
Receive Hold Time 11.5ns 25.02ns Pass
Receive Negation Period 11lns 20.87ns Pass
Receive Setup Time 6.5ns 20.33ns Pass
Target Rcv. Timings Ch B

Receive Assertion Period 11lns 27.22ns Pass
Receive Hold Time 11.5ns 25.32ns Pass
Receive Negation Period 11lns 21.17ns Pass
Receive Setup Time 6.5ns 20.53ns Pass
Fall and Rise Time Pass
Cross-Talk Minimal Pass
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1.6 SE mode Pictures channel A

Signals are measured at the last drive on the SCSI bus, signals originate from the host

controller.
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Trace 2 is ACK and trace 3 is DB 4 negated while
all the other data lines are alternating.

Trace 2 is ACK and trace 3 is DB 4 alternating the
opposite of all the other data lines.
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Trace 2 is ACK and trace 3 is DB 4 asserted while
all the other data lines are alternating.
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Trace 2 is ACK and trace 3 is DB 4 alternating the
same direction of all the other data lines.
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Signals are measured at the first drive on the SCSI bus, signals originate from the host controller.
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Trace 2 is ACK and trace 3 is DB 5 negated while
all the other data lines are alternating.
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Trace 2 is ACK and trace 3 is DB 5 alternating the
opposite of all the other data lines.
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Trace 2 is ACK and trace 3 is DB 5 asserted while
all the other data lines are alternating.
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Trace 2 is ACK and trace 3 is DB 5 alternating the
same direction of all the other data lines
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Signals are measured at the host controller, signals originate from the first drive on the SCSI bus.

28-Mar-99
19:05:28
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Trace 2 is REQ and trace 3 is DB 6 negated while
all the other data lines are alternating.
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Trace 2 is REQ and trace 3 is DB 6 alternating the
opposite of all the other data lines.
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Trace 2 is REQ and trace 3 is DB 6 asserted while
all the other data lines are alternating.
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Trace 2 is REQ and trace 3 is DB 6 alternating the
same direction of all the other data lines
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1.7 SE mode Pictures channel B

Signals are measured at the last drive on the SCSI bus, signals originate from the host

controller.
20-Mar-99 20-Mar-99
14:57:31 14:53:00
B0 ns B0 ns
1.08 ¥ 1.08 ¥
O O T [ T S T N O [ F Y [ T
HiNINININININiN I HiNININININININIa
NN AN AN AN, AN AN AN AN,
NENENEY AN RN RN AN RN AN AN RN NN AN AN RN RN RN
W W W e [ W W W W W W W W W W W W W W
35@ ns ‘ 35@ ns
1,08y 1,08y
i Iy F B I
B B N [\ M = A W
$ \/J w/J w"ﬂj w’rJ w"ﬂJg
50 ns 50 ns
é disabled é disabled
YR 2 B5/s 1oy OC 2 B5/s
idiaaglegcﬁggg E,Dn;éﬁs\éﬂ ns O STOPPED idiaaglegcﬁggg E,Dn;éﬁs\éﬂ ns O STOPPED

Trace 2 is ACK and trace 3 is DB 2 negated while
all the other data lines are alternating.

Trace 2 is ACK and trace 3 is DB 2 alternating the
opposite as all the other data lines.
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Trace 2 is ACK and trace 3 is DB 2 asserted while
all the other data lines are alternating.
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Trace 2 is ACK and trace 3 is DB 2 alternating the
same direction as all the other data lines.
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Signals are measured at the first drive on the SCSI bus, signals originate from the host controller.

28-Mar-99
14:31:27
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Trace 2 is ACK and trace 3 is DB 9 negated while
all the other data lines are alternating.
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Trace 2 is ACK and trace 3 is DB 9 alternating the
opposite of all the other data lines.
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Trace 2 is ACK and trace 3 is DB 9 asserted while
all the other data lines are alternating.
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Trace 2 is ACK and trace 3 is DB 9 alternating the
same direction of all the other data lines
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Signals are measured at the host controller, signals originate from the first drive on the SCSI bus.

20-Mar-99 20-Mar-99
13:67:01 13:67:53
B0 ns B0 ns
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Trace 2 is REQ and trace 3 is DB 12 negated while
all the other data lines are alternating.

Trace 2 is REQ and trace 3 is DB 12 alternating the
opposite of all the other data lines.

28-Mar-99
13:88:17

BB ns
1.8 ¥

W APV A P
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2
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Trace 2 is REQ and trace 3 is DB 12 asserted while
all the other data lines are alternating.
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Trace 2 is REQ and trace 3 is DB 12 alternating the
same direction of all the other data lines

1.8 Summary

Since this is the same cable used with Nightshade, and signal quality on all data and control signal
lines have been looked at, SE mode signal characteristic for Lancewood are made by sampling 4
data lines along with REQ. and ACK. signal lines. Reflections and ringing, although present, are
within acceptable limits. Signal quality for channel A and channel B provides more than enough
margin to meet SCSI timing requirements, cross talk is minimal, fall and rise times are nominal.
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2. LVD SCSI

21 Purpose

Validate SCSI bus electrical characteristics provide adequate signal quality for normal operation in
LVD mode for Lancewood box board seven connector SCSI cable. Check all control, data, and parity
lines for cross talk and signal quality.

2.2 Test Equipment

Server platform configured with five Seagate ST318203LW Ultra 2 wide hard drives, LeCroy*
LC574AL 1GHz digital oscilloscope, Tektronix* P6247 1GHz differential probes.

2.3 Test Software
Dos 6.22 and Disk Editor.

2.4 Test Method

1. Load the SCSI bus with 5 Seagate ST318203LW hard drives, attach sample 1 terminator to the
last connector on the cable.

2. A floppy boot disk with Disk Editor is used to boot the system and control the read/write bit
patterns used for the validation process.

3. Data and Parity lines will be tested with a differential probe for cross talk by writing and reading
predefined bit patterns. The four bit patterns are,

- The data line measured is negated while all the other data lines alternate high and low.
The data line measured is alternating the opposite direction of all the other data lines as they
alternate from high to low.
The data line measured is asserted while all the other data lines are alternating from high to
low.
The data line measured is alternating the same direction of all the other data lines as they
alternate from high to low.

4. The Data and Parity lines signals will be captured by triggering the oscilloscope on synchronous
data transfer. If the signals are tested next to the Host controller then the signals from a read
command will be measured. If the signals are being tested at the targets then signals from a
write command will be measured.

5. Signals are measured at three locations, the Host controller, the last drive on the SCSI bus, and
the first drive on the SCSI bus.

6. Control lines are measured during a read command.

7. Change terminator to sample 2 and repeat steps 2 — 5.

2.5 Pass/Fail Criteria

Receive timings must meet SCSI specification at the Host controller.
Receive timings and must meet SCSI specification at the SCSI target devices.
Data and parity lines will not have excessive cross talk.

wn e
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Intel Confidential

Host Receive Timings SCSI Spec. Measured Pass Fail
Receive Assertion Period 6.5ns 12.10ns Pass
Receive Hold Time 4.75ns 11.60ns Pass
Receive Negation Period 6.5ns 12.20ns Pass
Receive Setup Time 4.75ns 12.40ns Pass
Target Receive Timings

Receive Assertion Period 6.5ns 12.12ns Pass
Receive Hold Time 4.75ns 12.10ns Pass
Receive Negation Period 6.5ns 11.92ns Pass
Receive Setup Time 4.75ns 12.27ns Pass
Cross Talk Minimal Pass
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2.6 LVD mode Pictures terminator sample 1

Terminator sample 1 is an Amphenol P/N 503380001.
Signals are measured at the last drive on the SCSI bus, signals originate from the host

controller.
R 18 amn
A R L L A R T L
I O [ AR O R L T T
& I N I & I O O A A I
VT A LN N A RN I B I N B R TN T B RN
SZE ns SZE ns
200m ‘M ] bt it 200m ‘\ = =
3 [ 3
A N I A I W
| ] ]
20 ns «—— 168 ns 20 ns «—— 168 ns
12Vt - 12Vt ey
? :é : . Eill E{lj EE;;I 52 gcnz<?:22¥ 5 ns a STOPPED ? Vé : ) Eill E{lj EE;;I 52 gcnz<?:22¥ 5 ns o STOPPED

Trace 2 is ACK and trace 3 is DB 3 negated while
all the other data lines are alternating.

Trace 2 is ACK and trace 3 is DB 3 alternating the
opposite of all the other data lines.

17-Mar-599
10:14:14

A A A
) IR NN
B Ly eI
208y LT RN EINIEY RV
SZE ns
200y

3

20 n «—— 168 ns
;ig \\j gggﬁ 1 65/s
Elé \Vi Enncn QU}HQ gz,gcnzé?z\;,s ns O STOPPED

Tface 2 is ACK and trace 3 is DB 3 asserted while
all the other data lines are alternating.

17-Mar-99
10:14:38
T e
I I | A A A (-
C— COr e P
208y TNV I NEINEN
SZE ns
200y L R
[ 1 1 [ 1 [
A Y A O
e
W) L)
20 ns «—— 168 ns
; ig \\j gggﬁ 1 B5/s
Elé \Vi s HUJDUJ gz gcnz*:?:;z\'}fs ns O STOPPED

Trace 2 is ACK and trace 3 is DB 3 alternating the
same direction of all the other data lines.
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Signals are measured at the first drive on the SCSI bus, signals originate from the host controller.

13-Mar-99
13:54:24
A O
A O O A A
Co— [ L A R T
200my J I N\J \\ \\ I J k\l \k
| |
BE m [ s
AJ.JIIM' hor) Ilvmw 4 bt
3
28 ns — 158 ns
; ig \\j gggﬁ 1 B5/s
?:é \Vi Enncn QU}HQ gz,gcnzé?z\;,s ns O STOPPED

Trace 2 is ACK and trace 3 is DB 3 negated while
all the other data lines are alternating.
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13:583:39

e | o

[l

2]
20 ns
200my

LT

LX)

1=
==t

s
3
B
3
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28 ns «— 180 ns

1.2 v g

2 .2 W s 1 G545
g.2 v sm U1UL U 1 2 oco.ead v
4 .5 ¥ AL o e o 22.5 nsSiug27.5 ns 0 STOPPED

Trace 2 is ACK and trace 3 is DB 3 alternating the
opposite of all the other data lines.

13-Mar-99
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O O O O
) 1 T O O+
B N A O A A
288nY NTERENE BNV N EENIRN
SZE ns
208mY
3
i o i i "w'm el
28 ns «— 160 ns ‘
1.2 v mmg
2 2 W mm 1 G5/s

g.2 v sm 2 OC o.osd v
4 .5 v AC o e 225 neSius2T 5 ns 0 STOPPED

Trace 2 is ACK and trace 3 is DB 3 asserted while
all the other data lines are alternating.

13-Mar-99
13:85:37

AR AN

2 \llullf
E A L Y

[l

2]
20 ns
200my

—4%;_
=
ik
| =

28 ns «— 180 ns

1.2 v g

2 .2 W s 1 G5/s
g.2 v sm U1UL U 1 2 oco.ead v

4 .5 ¥ AL o e o 22.5 nsSiug27.5 ns 0 STOPPED

Trace 2 is ACK and trace 3 is DB 3 alternating the
same direction of all the other data lines
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Signals are measured at the host controller, signals originate from the first drive on the SCSI bus.

17-Mar-99
18:13:21

22@ ns l ! \ [ \
200my LN k\f Li l« g . l\-\JI \\

191
2]
20 ns

LX)

2BBmY

28 ns «— 160 ns

1.2 v g
2 .2 W &M

B2 v N Ul 2 0066y
4.5 VA e e Fn 225 neSius2T5 ns 0 STOPPED

Trace 2 is REQ and trace 3 is DB 3 negated while
all the other data lines are alternating.

1 G545

17-Mar-99
10:13:50
T T e
cr TR e
C— FUT P T i I
zBany VWA R WY N
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200y
| ‘M 71
I N | I O I 3
N L Y | | O B WA
L Y I O
20 ns «—— 168 ns
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Elé \Vi i HUJDUJ gz gcnz*:?:gz\'}fsns O STOPPED

Trace 2 is REQ and trace 3 is DB 3 alternating the
opposite of all the other data lines.

17-Mar-99
189:14:14

L NI
Srom IR I

191
2]
20 ns

2BBmY

28 ns «— 160 ns

1.2 v g
2 .2 W &M

g.2 v sm 2 OC o.pE4 W
4 .5 v AC e e 22,5 neSiuE27.6 ns 0 STOPPED

Trace 2 is REQ and trace 3 is DB 3 asserted while
all the other data lines are alternating.

1 G5/s

17-Mar-99
10:14:38
T e
) [ A O I | A A A (-
B COr e P
TNV I NEINEN
SZE ns
200y L R
[ 1 1 [ 1 [
A Y A O
e
W) L)
20 ns «—— 168 ns
]‘zig \\j gggﬁ 1 B5/s
Elé \Vi s HUJDUJ gz gcnz*:?:gz\'}fsns O STOPPED

Trace 2 is REQ and trace 3 is DB 3 alternating the
same direction of all the other data lines
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2.7 LVD mode Pictures terminator sample 2

Terminator sample 2 is a CS Electronics P/N TRM-8662.
Signals are measured at the last drive on the SCSI bus, signals originate from the host

controller.
15 Mar—49 R s T e e 15 Mar—99
13:46:29 13:47:02
L T r ey T N L O O A A M I
N T O O A I L P T e Ty
— N O L L Y A R — | I Y O | L Y
LI N EIVIEN BN [N I W AW [N
SZE ns ‘ SZE ns
288 | [l [ 288
| i i
3 N D I R Y I
T L Y I IO
L I
28 ns «— 178 ns 20 ns «— 178 ns
ERE L o bRV
? :é : i [}31 £1£: [lsij 32 gDHEC?:zzg 5 ns O sTOPPED ? Vé : i [}3{ £1£: {};;J 32 EDHEC?:22¥ 5 ns O STOPPED

Trace 2 is ACK and trace 3 is DB 0 negated while
all the other data lines are alternating.

Trace 2 is ACK and trace 3 is DB 0 alternating the
opposite of all the other data lines.

18-Mar-99
13:47:28
[T R Pl
NI EEIEE IR
C— | A L L R T A
208y NI ENEIVIEN
SZE ns
200y
3
280 n «— 170 ns
;ig \\j gggﬁ 1 65/s
Elé \Vi Enncn HLLCD—»_J gz,gcnzé?z\;,s ns O STOPPED

Tface 2 is ACK and trace 3 is DB 0 asserted while
all the other data lines are alternating.

18-Mar-99
13:47:52
T T T T
) pAr et g
B A O O O T | A
IR NENIEN NN IVIEN
SZE ns
200y ) o i
] A ] 1
LT LI 3
L L
L) T 1]
20 ns «— 170 ns
;ig \\j gggﬁ 1 B5/s
Elé \Vi s MLLED—»_J gz gcnz*:?:gz\'}fsns O STOPPED

Trace 2 is ACK and trace 3 is DB 0 alternating the
same direction of all the other data lines.
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Signals are measured at the first drive on the SCSI bus, signals originate from the host controller.

18-Mar-99 18-Mar-99
12:34:00 12:34:34
\
A A LA T A L N
) I L L A I I ) Lt e ik
B cr e Pty B AN L 0
288 [ NEENIRN RN NN 288 W W W W W W
g:l\si Loyhee] [ T"" _HMNJII.}M«» va‘f“!'& g:l\si 1th : WN‘ H‘M : ,f'lli /W‘}
3 0 Irr R A I
A Y (O
ol Tl e Tl Y
20 ns «— 170 ns 20 ns «— 170 ns |
bt - bt ey
?:é \Vi Eﬂnﬂn HLLED—»_J gz,gcnzé?z\;,s ns O STOPPED Elé \Vi Eﬂnﬂn HLLED—»_J gz,gcnzé?z\;,s ns O STOPPED

Trace 2 is ACK and trace 3 is DB 4 negated while
all the other data lines are alternating.

Trace 2 is ACK and trace 3 is DB 4 alternating the
opposite of all the other data lines.

18-Mar-99
12:35:18

\
il il ‘ il il il bl

L
%1

? mm NimmE
AT U SNV VI VY B N

191
2]
20 ns

Sl

2BBmY

ah |
Yo

*lw i

28 ns «— 170 ns

1.2 v g
2 .2 W s 1 G5/s

g.2 v sm 2 OC o.osd v
4 .5 v AC o o 225 neSiue2T 5 ns 0 STOPPED

Trace 2 is ACK and trace 3 is DB 4 asserted while
all the other data lines are alternating.

e

=

18-Mar-99
12:35:48

|
2 — N I N O
o | Ll ]

[l

2]
20 ns
200my

BE

LX)

T
%_
%?

28 ns «— 170 ns

1.2 v g
2 .2 W s 1 G5/s

§.2 v ([ JLJ 2 0CA0e4v
4.5 ¥ OAC H oM o 22.5 nsSius2E ns 0 STOPPED

Trace 2 is ACK and trace 3 is DB 4 alternating the
same direction of all the other data lines
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Signals are measured at the host controller, signals originate from the first drive on the SCSI bus.

18-Mar-99
10:51:36
A 1 1 L [ |
LA e e e I
) T I N
20 ne (e g il
2Bany NIEEENIENEYV I EEIwIE
Y o W 4
3
280 n
;.2 Vo
2 v o | B5sa
F‘]:S \\j i‘nﬂn HLU»:D—»_J gz,gcnzé?z\;,s ns 0 STOPPED

Trace 2 is REQ and trace 3 is DB 6 negated while
all the other data lines are alternating.

18-Mar-89
19:52:84
MEAT PV FEIR ) A
I Y O M I A A
1 A A A I O
— I L I O A A
VRN VIR RN
LR PR
SZE ns
208 .
W [ 1] | [ [ ]
LI I A
[ L
VI T
i b L
28 ns
;.2 Vo
2y L BS/s
?:é v R HLU»:D—»_J L a1 5 s 0 STOPPED

Trace 2 is REQ and trace 3 is DB 6 alternating the
opposite of all the other data lines.

18-Mar-99 18-Mar-99
10:52:28 10:52:53
A | P P P Wi A R | | A J ] Fil
P e e Jr A
) I O N O O [ A I ) A A O I I O A
B P e e e B IR R
288 NN IEW Y FENIE 288 NI IR B LN A
SV I Y B SV AV A Y
SZE ns ‘ SZE ns
200y 200y - = = )
M [ 11 I
H LT PPl 2
RN RN
T e el ]
s VS TV i TV VP, ~ e
20 ns 20 ns
;.2\/50” ;.2\/50”
2 v omm 1 B5/s 2 v omm 1 65/s
?:é \Vi Eﬂnﬂn HLLED—»_J gz,gcnzé?z\;,s ns O STOPPED Elé \Vi Eﬂnﬂn HLLED—»_J gz,gcnzé?z\;,s ns O STOPPED

Trace 2 is REQ and trace 3 is DB 6 asserted while
all the other data lines are alternating.

Trace 2 is REQ and trace 3 is DB 6 alternating the
same direction of all the other data lines

2.8 Summary

All data and control signal lines are monitored, the pictures shown are of worst case signal lines.
Testing terminator sample 1, Amphenol P/N 503380001, signal quality provides more than enough
margin for SCSI timings. Fall and rise times are nominal, cross talk in minimal. Terminator sample 2,
CS Electronics P/N TRM-8662, provides adequate margin for SCSI timings. Fall and rise times are
nominal, cross talk is minimal. Reflections and ringing, although present, are within acceptable limits.
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