i TEST SETUP

HOST

LOAD

LOAD

*/ACK and DATA monitored (write commands)

*Host is Adaptec U160/M device.

*Drive is Quantum U160/M device.

DRIVE

LOAD
TERM

sLoads are passive capacitive load boards with 15 pf loads.
All data lines are driven with either 1-0-1 or isolated pulse pattern.
Intent was to look at Setup and Hold at each position on the bus.
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V Cable Specifications

Short Cable

* Amphenol Twist ‘N’ Flat (125-3011)
*30 gauge solid

*TPE insulation

*131 ohms differential

*37 pf / meter capacitance

*4.71 ns / meter propagation delay
*0.113 ns /meter delay skew

Long Cable

* Hitachi Quick Twist (20036)
*32 gauge stranded

*PVC insulation

*130 ohms differential

*40.6 pf / meter capacitance
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DO
(host)

ACK
(host)

Tek i@ 2. 0005 /S

T BN R

)

setup =6ns
hold =6.2 ns

12 meter

22 Jan 19099
16052

“setup & hold time measurements for 12 m 32 AWG MQT cable”

“write operation---1010 pattern”

e (< adaplec

32 AWG MQT cable

looking at the host
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12 meter

s
a.dns

setup =6.4ns
hold =6 ns

22 1an 1999
160759

32 AWG MQT cable

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at the drive

“write operation---1010 pattern”
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" !l“; setup = 6.2 ns
: : S ; ] hold = 6.2 ns

|
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DO N : : i I
(hOSt) .--Ejl"
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O IR RN TR ELT (I I RN
SO VN SO FR WOV B

Wikl Soomvi: ChZ2 so0mwe: ™M i1o.0Rs wWidih Chi 22 1am 1999
15:41: 1K

12 meter

32 AWG MQT cable

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at the host

“write operation---isolated pattern”
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15 GoOons
Jik: 99 . 6ns

: N C setup =6 ns
______________________ : - ' e e hold = 6 ns

DO i . . . ; | l : : : i
(drive) : : : :

: : . | iy :

AR AT SRR, M s o IR YRR R R
R T AV § B e N
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GLEl  So00mve  ThZ  so0mve: W 10.0ns  Width €h1 7 22 jan 1999
16:05:d6G

12 meter @l—l
T D]
32 AWG MQT cable

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at the drive

“write operation---isolated pattern”
. A AL, dadaptec
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AT D T hold =6.2 ns
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(host) - e

AR Sddmviz T CRZ T So0mve M TO.0Rs WA TR 20 jan 1999
1S5 01

2 meter
T o T

30 AWG twist/flat fully laminate cable

“setup & hold time measurements for 2 m 30 AWG cable”

looking at the host

“write operation---1010 pattern”
* Cladaptec
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- GL2NS
- EV.EBNs

setup =6.2ns

hold =6 ns
DO
(drive) :
ACK
(drive) i

IRl SoomveE  ChIZ T soomve: M 18 0ns  Width 'Ch1 T 2p jan 1999
15:11:54

Q)

2 meter
T o T

30 AWG twist/flat fully laminate cable

“setup & hold time measurements for 2 m 30 AWG cable”

looking at the drive

“write operation---1010 pattern”
* Cladaptec
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DO
(host)

ACK
(host)

Tek EIEEH 2. 000S5S5

4 Acqs

T

T
1.0X vert)
: E

J,-\..f_rf\ '

J 1
d )

WGl Soomvi:  ChZ  s500mve: M 25.0ns  wWidth Chi1

2 meter

1.0% Horz

setup =6ns
hold =6 ns

20 Jan 1999
1A:S2: 3K

[l

L]

30 AWG twist/flat fully laminate cable

“setup & hold time measurements for 2 m 30 AWG cable”

looking at the host

“write operation---isolated pattern” ]
* cadaptec
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DO
(drive)

ACK
(drive)

Tek EIEEHE 1 0065/ 51 Acqs

S Ch1 Zoom:
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IlL-/I‘"_u"ux_‘.",'n_ P g e e i

!r Ilrux-:-t
b

Soomve M 25 0ns  Width chi1 00

"

setup =6 ns
hold = 6.1 ns

Z0 Jarm 1999
151020

[l

T O 1T

30 AWG twist/flat fully laminate cable

“setup & hold time measurements for 2 m 30 AWG cable”

looking at the drive

“write operation---isolated pattern” ]
* cadaptec
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Tk HEIEH 1.00CS s 29 Suows

DO

' g ; ChHZ ¢oom: 1.0 vert  S.0K llore :

| =l . T .
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G.0nNs
LD g Rns

worst case

(host)

setup =5.9ns
: 1 hold = 6.2 ns

ACK
(host)

Swndih che Flan 1BLLH
142124

8.5 meter

32 AWG MQT cable

L1234 5 678910111213 14

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at the host

“write operation---1010 pattern”
I sk dadaptec
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DO
(L1)

ACK
(L)

Tek HIFFH 1.000505 s

L Cchzgoom: 1.ox et
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T e e
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S : Lt
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Ao Ia0myS
- GO ns
4 T IS2rmiT
N 1 ______worstcase
J’f I setup =6ns
! 4 hold = 6.1 ns

Tl Zo0mve:

8.5 meter

E 1.~
200mMvs: N TO0.0RS

Wridth ChZ

G lan 1999
TG 30209

32 AWG MQT cable

L1234 5

6 78910111213 14

“setup & hold time measurements for 12 m 32 AWG MQT cable”

looking at L1

“write operation---1010 pattern”
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Tek EHEH 1.00505.s 128 Acqs
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E AR : "., B IO U ".,- = .E I T J." setup = 5.6 ns
DO f AV | o~ LI S Pt N hold =6.5ns
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8.5 meter
L]

32 AWG MQT cable
L1234 5 678910111213 14

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L2

“write operation---1010 pattern”
sl dadaprec
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Tek HI=IEH [.00G555 Slz.;icq
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(L3) i S -} : i : : S hold =6 ns
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8.5 meter o
IIIIIH

32 AWG MQT cable
L1234 5 678910111213 14

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L3

“write operation---1010 pattern”
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DO
(L4)

ACK
(L4)

Tak 1. 000655
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1.0X vert

S R ARRER

T
-
T
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L
-
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T
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Ch1T Zoomvi: @aF 200mviz ® 10.00s

8.5 meter

width ¢nha

worst case

b setup =5.8 ns
B hold = 6.2 ns

6 Jarn 19949
17:04:32

I
N
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Q
3

32 AWG MQT cable

L1234 5 6789101

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L4

“write operation---1010 pattern”

(9]
_|

11213 14
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Tek ETEEH 1.00055S 521 .-ﬂi.}_cqs

: h2 Foogm: T.0X vert S.0X Horz - &z 2Eamv
e . R ATy - Dl FL.6NS
' ‘.rm_“‘ l..:”_!j_'-.ll__j___ _'_'.;'" h .--.II@ 27 2mv

18| . I'|| ] 1|'5| ,n'} I'|| ||II l'!|||'I worst case
3 I : | /o h I : II'- : Ilr"l. setup = 5.6 ns
- N IR £ B N R AR hold = 6.5

DO : s : ™. T S ; N ° Sl
(L5) IS RN PRSPPI S

ACK SN ;,. - :'1 !
(L5) S :

Ch :.EIZIUH‘I';.J':-:-JI [{C k2| TONmMVE: R T 0nmns  Width the 5 Jan 19a4a
17:08:2F

8.5 meter o
IIIIIH

32 AWG MQT cable
L1234 5 678910111213 14

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L5

“write operation---1010 pattern”
sl dadaprec
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Tek sl 10005, 3 Acqs
------------------------------------:F:ﬂ-:l--------------------- .

- e ChR Zgom: . 1.0X Wert  S5,0X Horz . lae.zns
V : £ UH' e . 3 .i’,ﬂ““H £ @ 05 dNsS
,!'I . III' II,l e IIl, worst case

) S A \ ! III. setup =6.2ns
A i VT TN hold = 6.1 ns

bk ". fedie il |4

ACK f Voo \ 1 SANE :
_____________ B AU T

(L6) l"'x __/_,-" s, ;__}‘; : ""-_»"E/f E"._‘hd_‘,-“‘:
TRT TOtmYE ERE Z00mver T8 ons Widlh ©F2 " g jan 1030

17:15: 56

8.5 meter j B
IIIIIII

32 AWG MQT cable

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L6

“write operation---1010 pattern”
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Tek HIEEH 1. 00055 s 1 Acas

: T T EdomT T PR ver  S.0X Foiz P L A B.ans
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; ST Mo { 3 ; Do 7 1

......... ._lllllllll'l worst case

—
-._"\-\.
N
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I S : : : .
jl'll: $III"., D : } : JJ-"I: ! setup =6.4ns
,,f’k" S ' hold =5.9 ns
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S AR U N (R ER & SR S RN N

ACK AP U Y (R S S

L7 -~ AT A Wl
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8.5 meter P
| || I I I |

32 AWG MQT cable

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L7

“write operation---1010 pattern”
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Tek 1. 0005555 L] .ﬂlicqs
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e ;"'éﬁ "'é" 'i s SRR RIS IR & setup =5.8 ns
DO £ Jiljf: : E:f AN : 4 hold = 6.4 ns
(L8) St 3 WP U S - S .

ACK ! :..E.é. JL' | .4?....5__?_é_ﬁﬂ_é____fy__ i
(L8) SR \ e S ; S
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17:23:53

8.5 meter P
L]
[T 1111

32 AWG MQT cable
L1234 5 678910111213 14

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L8

“write operation---1010 pattern”
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Tek FIEEEH 1. 00055 2 ACgs

L Ch I-'Zlf:nf:-: : 0% vert 0¥ Horz - 1 5.
Y ,.:Pt“ : 7 ERVAN FAA | 93.Fnas
AR SR H E A LT

'.l'l SR "ll : ,." AU I." . "-. ! '.II worst case
g : : : b | I I setup =5.7 ns
DO \ s _ N hold = 6.2 ns

(L 9) B t-r- —e —-s. e - e —T-s.— e i T I ----»—E o= --E-—~—---- -1 - PR R
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e - ! ;
ACK S R L U P N
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...—"'-F
-
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-
\'\
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EIE 2oomvi: ChZ  2Z00mvel W 10 0Rs Width THZ & lan 1999
17:27:15

8.5 meter o
IIIIIH

32 AWG MQT cable
L1234 5 678910111213 14

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L9

“write operation---1010 pattern”
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Tek SEEEE 1. 00GESS EE:'TAr:'EJqﬁ

0X '

vent -ﬁ.;gkz[ilb:r.é I
| B

-~ Ch1 Zoom: 1

|

| I'=. IIIl
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|

K] Zodmvez

8.5 meter

‘ChHZ 2o0mber T M 1000ns T wWiden Tchz T T

worst case

b ;| setup =5.4ns
hold = 6.9 ns

G jJar 199y
172059

32 AWG MQT cable
L1234 5

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L10

“write operation---1010 pattern”

6 78910111213 14
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£ : A R :-III k : :
m- h s’ R .-" }f."'\s II,-"ll : worst case
|9 - i IIII

- setup =5.5ns

| ! y
DO | Ry : A ,L_ "?xyléw : : Ill't-..h_,_,"'r__u) . hold = 6.5 ns

(Lll) :--:--:--:--'------:--:--:-—e---;--4----------------------------—---:--:--:--E- - --:--:--;- -

L

J-u-._—__—-.-——-qu-
~
s
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B N S T
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-
| -
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aaf T FE

ACK 'x ;,J b S
(L11) R - o

.
. . .

O
e

TRl Z00mwvi:  ChZ ZO0mwiz W 10.0ns Width CRZ2 6 Jan 1990
17: 342K

8.5 meter o
IIIIIH

32 AWG MQT cable
L1234 5 678910111213 14

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L11

“write operation---1010 pattern”
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| ACqs

Tek 1.00G55,5

(L12)

ACK
(L12)

[ ;rr“a‘-. ChH1 saam: __,.1-[1:-: v?rr q.-':ﬁ‘: Horz ,-"“‘5 ja: s
: SN SN t £ kN 1
i SF RN S S N Il.r_'l'x':"":".-"":ﬁ """
. i ' - : E ST S
i E 'y c R & " s 5
1 R e R B S S S SR SR o
A - S/ 1O T & B R . =
= ! ] A N A II|I e 4
e 0 e B "-,. A P P S I".
v Yo i NS 1
DO s S i Do 3

EREl 2Uomive:  ThZ  Z00mve

8.5 meter

TAs  WIidth ©hZ

worst case

setup =5.4ns
hold = 6.8 ns

6 Jan 1909

17:249:35

32 AWG MQT cable

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L12

“write operation---1010 pattern”
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Tek IR 1-00G5:5

L5 ACOS

N :.J.__ SR |

DO
(L13)

ACK

‘ ‘-.Ilf_m-c wveart

A : Eoh

-
T A o R L o
-~

,,#

:J-'
TS
#

I -
i

Z2Ns
D To6G. 2ns

worst case

setup =5.8ns
hold =6.2 ns

(L13)

[

f"h.,-'

|

SR A R
N4 E S SR S
: |

ZO00MvYes

ol a3

Soomves

i 1| R I’_‘In-; anm 1999

WAER ThE 5
17:45:19

8.5 meter

32 AWG MQT cable

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L13

“write operation---1010 pattern”
sl dadaprec
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Tek SEEEE 1.-004i%,5

‘Ch1 Zoom:  3.0X ve

1% S5.4ns
:::m: 212.8ns
"""" “ setup =5.4ns
hold =6 ns
R SR UM S .
AT
. III."II i : ".I :
- Y I
2 | L] -"I T
ACK | T, ! Sl
(L1) A S 0 T P A p
BEEl ZSdmive:  ch2  2somve M T0.0Rs CWIITHh Th g jam 1999
15:25:42
8.5 meter @50m~~~~~~~~~~~~250m
T : ||||||||||||||_|T
Frrrrrrrrrrrr &
32 AWG MQT cable
L1234 5

6 78910111213 14

“setup & hold time measurements for 12 m 32 AWG MQT cable”

looking at L1

“write operation---isolated pattern”
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Tek EIIEEE 1. 0055.% 3 oACOSs

V b CH1 Zooi: Zo0W Vel : : ]a:

setup =5ns
hold = 6.4 ns
DO
(L2)
ACK :
(L2) T T
Wil Zsomwes CRT Zsomva M 1l2'?l'.l:ll‘l'5E "-.-'-.-'ldtgl'-l TR £ Jar 10900
15:24:03
@n~~~~~~~~~~~~250m
8.5 meter
T IIIIIIIIIIIIIITlT
Tt rrrtrrrrrrT i
32 AWG MQT cable
L1234 5

6 78910111213 14

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L2

“write operation--- isolated pattern”

e (< adaplec
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Tek EEgEd 1.00054s 1 MCgs
Eoeem s s e Pt e s

: Ch1 foom: iDK Vert S.0x Hare i M 5. 6Ns
. . . P - . mmr 212.8Nn=

I

I
I I". : :

: : : I : : : setup =5.6 ns

! : -‘~ ..... : hold =5.6 ns
- : :
1
I
|

|
; [
SO0miLa ChZ2 250mwvi: M 10.0ns width Chi % Janm 1000
153:21:53

8.5 meter I
IIIIIH

32 AWG MQT cable
L1234 5 678910111213 14

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L3

“write operation--- isolated pattern”
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Tk HEEEHE 1. 000555 1 &S
e -T-I O

. : ClIi1 Zoom: 2. ox velt S.ox ber: 7 T T A 5.6ns
. ) N I : :l."lil'-: 272. Erns
PR N PN

l"‘ ..... setup =5.6 ns

- . . )
DO Y-S (s : Lo hold = 5.5 ns
(L4) -

e P e T T

R Rl i I I S S e o o

I U I A A
S A I"' I J T IL*.' F """ Y a’f '
ACK - : : i i
(L4) : : ST

|
. i |
| P SRR SRR SR PR J P M R S s .
M 1] 250 Chz 25 0rmhi ez M 10.0ns Width <hi B Jamn 1999
1520 [ <

8.5 meter | ]

|
T 1]
32 AWG MQT cable

L1234 5 678910111213 14

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L4

“write operation--- isolated pattern”

e (< adaplec
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Tek HEER 1.000%5 22 AcOs ‘

- : Clil Zoom:  2.0% véadt  (s.0x Horz - Ja: s.6ns
V B : | ) : ; @ 212.6Ms

setup =5.6 ns
hold =5.4 ns

DO
(LS)

e ; L. III'I: N III| 1IIII : - ;
ACK L i / AR A S Y

! |
(L5) S R I R it : "
u : ; !

- PSS S N P . T |
THER] Z50mYs: Ch2 Z250mys: M To.0ms  swidkl]

" Ch1 8% jan 1848
15:18:12

8.5 meter P
HHHH

32 AWG MQT cable

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L5

“write operation--- isolated pattern”
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Tek 1.000555 T Acqs G
._.._._.._.._.._....._.._.._.._....__.F._..F.g:l._.... ectasims e ra

AT coam: | Zoox wedt | s.0% Aerz - A:3.8ns
' _ 1 Zoam:  Z.0X Vel 13 orz SHEDS i

setup =5.8 ns
hold =5.4 ns

DO
(L6)

ACK 55

(L6) S N

i
g
I B S

SN FSomive o Ch? 250mvil M 10.0RS

Wit CH T % jJan 19949
15:16: 18

8.5 meter P
HHHH

32 AWG MQT cable

“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L6

“write operation--- isolated pattern”
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Tek EEIEH 1. 0005,y I_? 'ﬂfleq; _

V T T Ch 2ooim: | 20X welt | 3.0% ¢ ; ; -
: : : : : I : i )
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“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L7

“write operation--- isolated pattern”
I s [ adaprec
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“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L8

“write operation--- isolated pattern”
I s [ adaprec
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“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L9

“write operation--- isolated pattern”
I s [ adaprec
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“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L10

1/26/99

setup =5.2ns
hold = 6.2 ns

“write operation--- isolated pattern”
I s [ adaprec
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“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L11

“write operation--- isolated pattern”

e (< adaplec
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“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L12

“write operation--- isolated pattern”
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“setup & hold time measurements for 12 m 32 AWG MQT cable”
looking at L13

“write operation--- isolated pattern”
I s [ adaprec
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“setup & hold time measurements for 1.5 m 30 AWG cable”

looking at L1

“write operation---1010 pattern”
* Cladaptec
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“setup & hold time measurements for 1.5 m 30 AWG cable”

looking at L2

“write operation---1010 pattern”
* Cladaptec
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“setup & hold time measurements for 1.5 m 30 AWG cable”
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“write operation---1010 pattern”
* Cladaptec
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“setup & hold time measurements for 1.5 m 30 AWG cable”

looking at L1
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“write operation---isolated pattern” ]
* cadaptec
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“setup & hold time measurements for 1.5 m 30 AWG cable”

looking at L2

“write operation---isolated pattern” ]
* cadaptec
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“setup & hold time measurements for 1.5 m 30 AWG cable”

looking at L3

“write operation---isolated pattern” ]
* cadaptec
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SUMMARY
V

*Good setup and hold times at the transmitter. Well in excess of 5.5 ns.

*No real issues with loss at 12 meters even fully loaded.

*Short cable seems OK as long as spacing rules are met.

*Need to be careful about reflections on short cables. More so than on long cabléd
*With max specification of 15 pf loads setup and hold times are OK.

e (< adaplec
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