Sun Microsystems, Inc. T10 97-2
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Mountain View, CA 94045
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November 18, 1997

John Lohmeyer

Chairman, T10

4420 ArrowsWest Drive

Colorado Springs, CO 80907-3444

Subject: Passive Lumped Capacitance Compensation on SCSI Signal Lines

Dear Mr. Lohmeyer:

Here are the slides I use to explain how the passive electrical compensation on
the SCSI bus signal lines works.The simulations were run for the Fast-20 SCSI
environment but the results and methodology could be generally used on high
speed buses for both the single ended and differential applications.

Sincerely,

Vit F. Novak
Sun Microsystems
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term90. SCSI 12 section, active terminated with 110 Ohms.
.options list node post
.tran 050pS 100nS

Vin 10 pulse (0 5.0 7.5nS 5nS S5nS 45nS 100nS)
Rin 12 10
Tline0Ol 02 0 03 0 2Q0=90 td=’.17nS*02’ $ 2 inches of 90 Ohm line.
Tline02 03 0 04 0 Z0=90 td=’.17nS*02’ $ 2 inches of 90 Ohm line.
Tline03 04 0 05 0 Z0=90 td=’_17nS*02’ $ 2 inches of 90 Ohm line.
Tline0O4 0S 0 06 0 20=90 td=’'.17nS*02’ $ 2 inches of 90 Ohm line.
Tline0S 06 0 07 0 20=90 td=’.17nS*02’ $ 2 inches of 90 Ohm line.
Tline06 07 0 08 0 20=90 td=’.17nS*02’ $ 2 inches of 90 Ohm line.
Tline07 08 0 09 0 20=90 td=’.17nS*02’ $ 2 inches of 90 Ohm line.
Tline08 09 0 10 0 20=90 td=’.17nS*02’ $ 2 inches of 90 Ohm line.
Tline09 10 0 11 0 Z0=90 td=’.17nS*02’ $ 2 inches of 90 Chm line.
TlinelO 11 0 12 0 20=90 td=’.,17nS*02’ $ 2 inches of 90 Ohm line.
Tlinell 12 0 13 0 20=90 td=’.17nS*02’ $ 2 inches of 90 Ohm line.
Tlinel2 13 0 14 0 Z0=90 td=’.17nS*02’ $ 2 inches of 90 Ohm line.
Rout 14 v 90
Vterm v o DC=2.85
.print tran (1) | d{ 5 ’ >‘413
.end & Z’
2 4
Active Termination
20=90 12 x 2 inch sections 90 or
5 3 4 X ' N 110 ohm
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loaded110.s3p.

Loaded with 2SpF drops every 2 inches.
.options list node post
.tran 050pS 200ns

of
of
of
of
of
of
of
of
of
of
of
of

vin 10 pulse (0 5.0 7.5nS 5nS S5nS 45nS 200nS)
Rin 12 10
Tline0l 02 0 03 0 20=90 td=’.17nS*02’ $ 2 inches
Tline02 03 0 04 0 20=90 td=’.17nS*02' $ 2 inches
Tline03 04 0 05 0 20=90 td=’.17nS*02’ $ 2 inches
Tline04 05 0 06 0 20=90 td=’'.17nS*02’ $ 2 inches
Tline0S 06 0 07 0 20=90 td=’.17nS*02’ $ 2 inches
Tline06 07 0 08 0 20=90 td=’.17nS*02’ $ 2 inches
Tline07 08 0 09 0 20=90 td='.17nS*02" $ 2 inches
Tline08 09 0 10 0 20=90 td=’.17nS*02’ $ 2 inches
Tline09 10 0 11 0 20=90 td=’.17nS*02’ $ 2 inches
Tlinel0 11 0 12 0 20=90 td=’.17nS*02’ $ 2 inches
Tlinell 12 0 13 0 20=90 td=’.17nS*02’ $ 2 inches
Tlinel2 13 0 14 0 20=90 td=’.17nS*02’ $ 2 inches
Cco3 03 0 25pF
co04 04 0 25pF
Cc05s 05 0 25pF
Cco06 06 0 25pF
co7 07 0 25pF
cos8 08 0 25pF
co9 09 0 25pF
C10 10 0 25pF
Cl1 11 0 25pF
C12 12 0 25pF
c13 13 0 25pF
Cl4 14 0 25pF
Rout 14 V 110
Vterm v o DC=2.85
.print tran (1)
.end
Active Termination, 25 pF loads
Z0=90 12 x 2 inch sections
+~==-=0 ) =+=-0 )-+-0__ ... )-+-0 )-+~0
| | | | |
I 2erF ! | [
10 Ohm Gnd Gnd Gnd Gnd

5.0 VAC
source

|
Gnd

90 Ohm
90 Ohm
30 Ohm
90 Ohm
90 Ohm
90 Ohm
90 Ohm
90 Ohm
90 Ohm
90 Oohm
90 Ohm
90 Ohm

line.
line.
line.
line.
line.
line.
line.
line.
line.
line.
line.
line.
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res.sp.

.param zz

vin
Rin
Rout /
Vterm

Tline0

Tline01l
Tline02
Tline03
Tline04
Tline05
Tline06
Tline07
Tline(8
Tline09
TlinelO
Tlinell
Tlinel2

L02
Lo3
LO4
LOS
LO6
LO?
LO8
LO9
L10
L1l
L12
L13
L14

R0O2
RO3
RO4
ROS
RO6
RO7
RO8
ROS
ROO
R11
R12
R13

co2
co3
Cco4
co5
co6
Cco7
cos
Cco09
Cl0
Cl1
Cl2
C13

Damping resistor in parallel with inductor.
.options list node post
.tran 050pS 300nsS
1l1=1nH cc= 25pF term=110 rr=0.001

=90

1
1
out
v

/in
02
03
04
05
06
07
08
09
10
11
12
13

52
53
54
55
56
57
58
59
60
61
62
63
64

02
03
04
05
06
07
08
09
10
11
12
13

02
03
04
)
06
07
08
09
10
11
12
13

/in

v
0

[eReNoNoNoNeNoNeNeNoNole Nl

OCOO0OO0OO0O0O0OOO0OO0OOCO

.print tran (1)

52
53
54
55
56
57
58
59
60
61
62
63
64

[=ReReolleoNeNoNoNoNoNoNolNeoNe)

pulse (0 5.0 7.5nS 3nS 5nS 45nS S00nS)

10
term
DC=2.85

20=90 td='
20=zz td='
Z0=zz td=’
20=zz td=’
Z20=zz td='
20=zz td=’
20=zz td='
20=zz td='
20=zz td='
Z0=2z22z td=’
20=zz td='
20=zz td='
20=zz td=’

r11/2'
11
11
11
11
11
11
11
11
11
11
11
r11/2’

rr

rr
rr
rr
rr
I
rr
rr
rr
rr
rr
Ir

cc

cc
cc
(o1
cC
cc
cc
ccC
ceC
ccC
cc
cc

.17nS*39
.17ns*02"
.17ns8*02’
.17ns*02’
.17ns*02’
.17ns*02’
.17nS*02°
.17ns*02’
.17n8*02°
.17n8*02’
.17ns8*02°
.17nS*02°
.17ns8*02°

VL onvmononnnoenon

w

RN RNONNNNDONDNDNDND O

inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches

of
of
of
of
of
of
of
of
of
of
of
of
of

90
zz
zz
zz
zz
zz
zz
2z
zz
zz
zz
zz
zz

Ohm
Ohm
Ohm
Ohm
Ohm
Ohm
Ohm
Ohm
Ohm
Ohm
Ohm
Ohm
Ohm

line.
line.
line.
line.
line.
line.
line.
line.
line.
line.
line.
line.
line.



.alter

.param zz=90 11=200nH cc= 25pF term=110 rr=100k

.alter

.param 2z=90 11=200nH cc= 25pF term=90 rr=500

.end

loA | mETeR

rr Chms
5X t====\/\/=---+ 0X
| ]
o-==--== +===-CCCC-==4==mmmmmmmm 0
11 nH |
| cc pF
Gnd
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summary.sp l)no change. 2)inductor. 3)inductor and resistor.
.options list node post

.tran 050pS 300nS

.param zz=60 11=120nH cc= 15pF term=110 rr=100

vin 10 pulse (0 5.0 10nS 5nS 5nS 100nsS 500nS)

Rin 1 /in 10

Rout /out V term

Vterm v o DC=2.85

Tline0 /in 0 51 0 20=90 td='.17nS*39' $ 39 inches of 90 Ohm line.

Tline0l 01 0 52 0 z0=zz td='.17nS8*02’ $ 2 inches of zz Ohm line.

Tline02 02 0 53 0 z0=zz td=’.17nS*02' $ 2 inches of zz Ohm line.

Tline03 03 0 54 0 z20=zz td=’.17nS§*02' $ 2 inches of zz Ohm line.

Tline04 04 0 55 0 Z0=zz td='.17nS*02' § 2 inches of zz Ohm line.

Tline0S5 05 0 56 0 20=zz td='.17nS*02’ $ 2 inches of zz COhm line.

Tline06 06 0 57 0 zZ0=zz td='.17n5*02’ $ 2 inches of zz Ohm line.

Tline07 07 0 58 0 Z0=zz td=’.17nS*02’/ $ 2 inches of zz Ohm line.

Tline08 08 0 59 0 ZzZ0=zz td='.17nS*02’ $ 2 inches of zz Ohm line.

Tline09 09 0 60 0 Z0=zz td='.17nS*02’ $ 2 inches of zz Ohm line.

Tlinel0 10 0 61 0 z0=zz td='.17nS*02’ $ 2 inches of zz Ohm line.

Tlinell 11 0 62 0 ZzZ0=zz td=’.17n5*02’ $ 2 inches of zz Ohm line.

Tlinel2 12 0 63 0 20=zz td='.17nS*05’ $ S inches of zz Ohm line.

L0l 51 01 r11/2f

L02 52 02 11

L03 53 03 11

L04 54 04 11

LOS 55 0S5 11

L06 56 06 11

L07 57 07 11 -
LO8 58 08 11 -
L09 59 09 11

L10 60 10 11

Li11 61 11 11

L12 62 12 11

Ll3 63 /out r11/27

RO1 51 01 'rr/2’

RO2 52 02 rr

RO3 53 03 rr

RO4 54 04 rr

ROS 55 0S re

RO6 56 06 rr

RO7 57 07 re

RO8 s8 08 rr Lyme 10

RO9 59 09 rr

ROO 60 10 rr 2D OO ( ) (¢
R11 61 11 rr LvN’ 6

R12 62 12 rr

R13 63 /out 'rr/2'

co1 01 0 cc et L“"’

co2 02 0 cec \\\\\\

co3 03 0 cc 3 /ll .
co4 04 0 cc !

o5 05 0 ce Lumr |1

co6 06 0 cc

co7 07 0 cc

cos 08 0 cec 7 ‘
co9 09 0 cc MmN

w8 = L i) e
c11 11 0 ce 4
Cl2 12 0 cc

.print tran (1) L,bﬂh( ( '\’\,/—\_ ‘
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