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Bus AC Model

INSTRUMENTS
Zt Z0 ZL Z0 Zs 70 Zt
Common-mode Differential
Zt = ZCMt + ZP1tHZP2t Zt = ZP1t + ZP2t

SPI-2WG

Z0 = %
2C

_ L/2
o \/ (2c + (Cit+Ci2)/d)

Zs = ZcMd + Zpid|Zp2d

2/6/96

Z0 = A
| (C/2)

B L
= \/(C/Z +(CiCiz)/d (Cin + Ci2))

Zs = Zp1d + ZP2d
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INSTRUMENTS Lattice Diagram

Source Load
t=0 : vj(1) :
Vo(0+) = Vo(0- ) +lo”~ Zo|Zs|Zo

) = v(0) + i)+ ve(l)
v()= wi()=v(2)

vs(2 )=Vvo(0+)+ vi(2) + Svj(z)?

V(2)= W(2)=v(3) ' W@ )=V v+ @

Vr(3) = LVj(3) = Vj(4)

etc.

_Z-2 _2-2
Zs+2Zo Z+ 2o

SPI-2WG 2/6/96 KIG
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INSTRUMENTS Bus Signals

Nominal LVD-SCSI Differential

scenario
0.12|vbias (open circuit) 400083 7 WJ“-
120120 i -IJ -
85|zload
9.3E-3|iout
112|zt
800E-9/iin 000.0E+0 ‘ ‘
3.20E+02|rp

200.0E-3 =

16|nodes -I_[J?L‘-' Jll*'""— vsource
1|negation current multiplier -200.0E-3 - vioad
121.4E-3|vbias (loaded) vterm

268.2E-3|passive-to-assertion min
-457 5E-3|assertion-to-negation min -400.0E-3
-87E-3|negation-to-passive min |
-599E-3 | passive-to-negation min [” = J[Lr-—
215E-3|negation-to-assertion min -600.0E-3 -0
-68E-3|assertion-to-passive min
HiHHHEHH# max negation voltage _800.0E-3
#HHHHHE max assertion voltage 20
23E-3|avg driver power

SPI-2WG 2/6/96 KJG
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Negation-to-Assertion Minimum

scenario
0.13|vbias (open circuit) 400.0E-3
110|z0
85/zload 300.0E-3 T
9.8E-3|iout 200.0E-3 [ -!J
115|zt -
14E-61iin 100.0E-3
2.50E+02/rp 000.0E+0
16 nodes i source
1.05/negation current multiplier -100.0E-3 ) J'_'I__*_R Zloal;
156.0E-3|vbias (IOaded) -200.0E-3 -I.—Jl.j vterm
229.1E-3|passive-to-assertion min I
-487 5E-3|assertion-to-negation min -300.0E-3
-154E-3|negation-to-passive min 400.0E-3
-640E-3| passive-to-negation min
153E-3|negation-to-assertion min -500.0E-3 T
-83E-3|assertion-to-passive min 600.0E-3 il j1
#HHHHHE max negation voltage a T
#HHHIHAEHE max assertion voltage -700.0E-3
23E-3|avg driver power 20 0 20 40 60 80 100 120

SPI-2WG 2/6/96 KJG
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Assertion-to-Negation Minimum

scenario
400.0E-3

0.1|vbias (open circuit) i _rp—
110|20 '[jJ | |’1
85|zload 300.0E-3 = t
9.8E-3|iout
115|zt
-14E-6|iin
2.50E+02|rp
16|nodes 100.0E-3
0.4|negation current multiplien vioad
74.0E-3|vbias (loaded) 000.0E+0 | | vterm
309.7E-3|passive-to-assertion min Jl‘{
-154.8E-3|assertion-to-negation min 100.0E-3 N THe—
-73E-3|negation-to-passive min It [
-257E-3|passive-to-negation min .
281E-3|negation-to-assertion min -200.0E-3 J”
-1E-3|assertion-to-passive min -!1_,_
H#HH#H#HHA# max negation voltage 300.0E-3
H#HHHHHE max assertion voltage 20 0 20 40 60 80 100 120
17E-3|avg driver power

200.0E-3

vsource

L

SPI-2 WG 2/6/96 KJG 8



/
TEXAS .
INSTRUMENTS Bus Signals

B
R ———
Negation-to-Passive Maximum
scenario
0.1|vbias (open circuit) 800.0E-3 —[
135120 600.0E-3 ] '
135|zload | — —
10.7E-3|iout 400.0E-3
110|zt
-14E-6liin 200.0E-3
1.00E+06|rp
16|nodes 000.0E+0 1 ; vsource
1.05|negation current multiplier] L [T vioad
75.1E-3|vbias (loaded) -200.0E-3 Ll vierm
499.7E-3|passive-to-assertion min
-665.0E-3|assertion-to-negation min -400.0E-3
66E-3|negation-to-passive min
-834E-3|passive-to-negation min -600.0E-3 | |
485E-3|negation-to-assertion min S00.0E.3 ”—"h IF—-_
-61E-3|assertion-to-passive min ' _” —
HiHHHEHH  max negation voltage 1.0E+0
#HHHHHE max assertion voltage 20 0 20 40 60 80 100 120
29E-3|avg driver power

SPI-2WG 2/6/96 e .



/
TEXAS .
INSTRUMENTS Bus Signals

Assertion-to-Passive Maximum

scenario
0.1|vbias (open circuit) 600.0E-3 B B
11020 500.0E-3 SR i _
85|zload |
10.7E-3]iout 400.0E-3
115|zt
~14E-6liin 300.0E-3
1.00E+06|rp 200.0E-3
16|nodes vsource
0.4|negation current multiplier] 100.0E-3 vioad
74.0E-3|vbias (loaded) - vterm
440.7E-3|passive-to-assertion min 000.0E+0 ‘ ‘ JL
-177.3E-3|assertion-to-negation min 100 0E-3 =T e
-74E-3|negation-to-passive min
-321E-3|passive-to-negation min -200.0E-3 1
400E-3|negation-to-assertion min JL
29E-3|assertion-to-passive min -300.0E-3 L e —
HiHHHEHH  max negation voltage 400.0E-3
#HHHHHE max assertion voltage 20 0 20 40 60 80 100 120
22E-3|avg driver power

SPI-2 WG 2/6/96 KJG 10
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Maximum Negation Voltage

scenario
0.13|vbias (open circuit) 800.0E-3
135|z0 I
135|zload 600.0E-3 — !
10.7E-3|iout 400.0E-3 L——
110|zt
14E-6|iin 200.0E-3
1.00E+06|rp
16|nodes 000.0E+0 = f
_n vsource
1.05|negation current multiplier] 200.0E-3 L~ | vioad
154.9E-3|vbias (loaded) ' ll verm
419.9E-3|passive-to-assertion min -400.0E-3
-744.8E-3|assertion-to-negation min
-14E-3|negation-to-passive min -600.0E-3
-913E-3|passive-to-negation min 800.0E.3 e i
406E-3|negation-to-assertion min ' | |
-141E-3|assertion-to-passive min -1.0E+0 |
-1.05E+0|max negation voltage ]
H#HHHEHHE max assertion voltage -1.2E+0
29E-3|avg driver power 20 0 20 40 60 80 100 120

SPI-2WG 2/6/96 KJG 11
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INSTRUMENTS

scenario

0.1

vbias (open circuit)

135

z0

135

zload

10.7E-3

iout

110

zt

-14E-6

iin

1.00E+06

p

16

nodes

1.05

negation current multiplien

75.1E-3

vbias (loaded)

501.6E-3

passive-to-assertion min

-667.0E-3

assertion-to-negation min

66E-3

negation-to-passive min

-836E-3

passive-to-negation min

487E-3

negation-to-assertion min

-61E-3

assertion-to-passive min

HHEHHH

max negation voltage

790E-3

max assertion voltage

29E-3

avg driver power

SPI-2WG

2/6/96

-400.0E-3

-600.0E-3

-800.0E-3

Bus Signals

Maximum Assertion Voltage

800.0E-3

600.0E-3 T

400.0E-3

200.0E-3

000.0E+0 -1 1

200.0E-3 ol

vsource
vload
vterm

-1.0E+0
-20 0 20 40 60 80 100 1

KJG
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#\I';TES%ISENTS Bus Signals

Maximum Common-mode

scenario
500E-6|icmd 2040
1.375|vt(oc) 7
20E-6iin 2.020 ﬁf‘ 4’]
16|nodes |T'|:
0.5vgnd 2.000 _F: Himi =l
65/20 N ’ T
5.00E+05|zcmd I i T—L:,J_I
300|zcmt 1.980 I | J vsource
50|zload _F = vioad
1.05|vodmax 1.960 ! — _i vterm
1.971|vbias (loaded) 1FIL ’—lz
AE-3[icmt 1.940 - |
16.2E-3|vocd 1}%
2.6E+0|max voltage 1.920
1.4E+0|min voltage
1.900 ‘ ‘ ‘ ‘
-10 0 10 20 30 40 50 60

SPI-2WG 2/6/96 KJG 13
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Minimum Common-mode Voltage

scenario 0.600
500E-6|icmd ' e =
1.125|vt(oc) —— l—L"ﬂ"_D _|f\==_.:!?= -
-20E-6|iin 0500 E— ﬁ\--.—l_l
16|nodes Bana
-0.5|vgnd
64.93506494|z0 0.400
5.00E+05|zcmd
300|zcmt vsource
50|zload 0.300 vioad
1.05|vodmax vterm
0.529|vbias (loaded) 0.200
4E-3|icmt
16.2E-3|vocd
1.1E+0|max voltage 0100
-47 9E-3|min voltage
0.000 ‘ ‘ ‘ ‘ ‘ ‘
-10 0 10 20 30 40 50 60

SPI-2 WG 2/6/96 KJG 14



