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Signal Integrity (SI) Summary and Recommendations

Only some very general recommendations are made regarding the choice of a default
IBIS model for different logic levels. The recommendation of a particular technology as
"best" for a particular application is not made.

This catalog of SI response was originally put together to aid in choosing a default IBIS
model for each of the major logic family classifications into voltage ranges. Cadence
Design Systems, Inc., SI simulation tools are used here at 3Com and they come set up
with a 5 volt default IBIS model, CDSDefault - - -. Similarity to that model is used to
guide my choices in other voltage ranges. The semiconductor industry's major voltage
ranges appear to be 5, 3.3, 2.5-2.1 and (possibly in the future) 1.8-1.5. These voltages
refer to the Vcce supply voltage and do not consistently imply a set value for the switching
threshold standards of Vol, Vil, Vt, Vih, and Vol once you choose the Vcc. Further,
backplane and differential switching are really categories by themselves.

Default choices are merely a starting point for running SI simulations when you do not
have an IBIS model for the part. They are set up because, for instance, 2.1 volt logic has
switching threshold standards that are totally inconsistent with 5 volt logic parts. Thus,
totally irrelevant reports on noise margin, indeed the ability to switch at all, will result by
letting the simulator automatically fall through to CDSDefault in all cases.

5.0 volt choice: CDSDefault
3.3 volt choice: LVT
2.5 volt choice: ALB

2.1 (and below) volt choices: Not enough data as of this date: 9/22/99.

Backplanes: LVT!
Differential nets: LVT?

Defaults are only good for seeing if a net is functional at all. As topology becomes more
complex and frequency (edge rate) goes up they become less relevant even as a first

approximation.

This report will be updated as more IBIS models become available.

" LVT has reasonable capability to run on a bi-directional unterminated daisy-chain bus. GTLP actually
performs much better than LVT, but is more expensive. For large, complex busses switch to GTLP.
? By default, at this point in time.
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Switching Standards

Family | Vol Vil Vt Vih Voh Vce
ABT 4 8 1.5 2.0 2.4 5
ABTE 4 1.4 1.5 1.6 2.4 5
AC 5 1.5 2.5 3.5 4.4 5
ACQ 5
ACT 4 8 1.5 2.0 2.4 5
ACTQ 5
AHC 5 1.5 2.5 3.5 4.4 5
AHCT 4 8 1.5 2.0 2.4 5
AS 5
ALS 5
FAST 5
HC 5 1.5 2.5 3.5 4.4 5
HCT 4 8 1.5 2.0 2.4 5
LS 5
S 5
TTL 5
VHC 5
VHCT 5
AC 3.3
ACQ 3.3
ALVC 4 8 1.5 2.0 2.4 3.3
ALVT 4 8 1.5 2.0 2.4 3.3
HSTL 4 65 75 85 1.1 3.3
LCX 3.3
LV 4 8 1.5 2.0 2.4 3.3
LVC 4 8 1.5 2.0 2.4 3.3
LVQ 3.3
LVT 4 8 1.5 2.0 2.4 3.3
LVX 3.3
SSTL 1.1 1.3 1.5 1.7 1.9 3.3
VCX 3.3
VHC 3.3
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Vol

Vil

Vit

Vih

Voh

Vee

ALB

ALVC

)

1.2

1.7

23

2.5

ALVT

1.2

1.7

23

2.5

FAST

HC

LCX

LVC

1.2

1.7

23

2.5

VCX

2.5

BTL

ECL

GTL
/GTL+

LVDS

01/21/06




Capabilities

Family Drive tep t, ts Supply
I/1on nS nS nS Current

mA Icc
ABT 64/-32 3.6 1.6 1.4 30 mA
AC 24/-24 7.5 1.7 1.5 80 uA
ACQ 24/-24 6.5 24 24 80 uA
ACT 24/-24 10 1.7 1.5 80 uA
ACTQ 24/-24 7 2.5 24 80 uA
AHC 8/-8 4/-4 8.5/13.5
ALS 24/-15 10 2.3 2.3 27 mA
ALVC 24/-24 3
ALVT 64/-32
AS 64/-15 6.2 2.1 1.5 90 mA
FAST 64/-15 6.5 2.3 2.3 90 mA
GTL/GTLP | 34/0OD 8.2-7.9 2.6 2.6 1.04 vA
HC 6/-6 25 3.6 4.1 80 uA
HCT 6/-6 25 4.6 39 80 uA
LCX 24/-24 4.5 2.9 24 20 uA
LS 24/-15 18 54 mA
LVC 24/-24 6.5
LVQ 12/-12 9.5 3.5 3.2 40 uA
LVT 64/-32 4.1 24 2.2 9.5 mA
LVX 4/-4 12 4.8 3.7 40 uA
S 64/-15 9 120 mA
SSTL 20/-20
TTL 40/.25 30 41 mA
VCX 24/-24 2.5/3.2 24/3.1 2.1/2.5 20 uA
VHC 8/-8 8.5 4.1 32 40 uA
VHCT 8/-8 9.5 40 uA
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Test Circuit Examples

General Simulation Settings:

Most reflection simulations were done at 50 MHz and 1 cycle with the Typical IBIS
model selected. The transmission line was set at Zo = 60 ohms and 1 nS delay.

Unterminated
TE Facl._ps - G5view =] &3
File Edit Options “iew Orentation Media Help
File: Facl.pz 148, 559pt  Page: "'0" 1 of 1

)
OPLUIEEl TL1 INP1

SEHOID| 6 & 1 |+ [fup~ = [T m

ACZ244 MICROSTRIP ACZ44
6O ohm
3 ?
e o o o
1 ns
data o data |
2T degC 27 degl
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Terminated

TE Fac2 ps - G5view =] E3
File Edit Options “iew Onentation Media Help
File: FacZ pz a07, 450pt  Page: "0" 1 of 1

QUTP]

PULSE TL1 [NP1

BEHOID ] [ &] 1 [+ [p]~ |~ [Th| @

AC244 MICROSTRIP 630hms AC244
3 60 ohm 21 degll
O @

I ns
data o data |
21 degl 27 degl

For terminations a V-I curve with Rin = Ry = 65 ohms was used. This provides a small,
non-zero reflection at the receiver:

So, depending on input capacitance of the receiver and the frequency content of the
driver, reflection coefficient ("matched") will be around 0.04.
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18 Board Backplane

i Tigtlp.ps - GSview M= E3
File Edit Optionz “iew Orentation kMedia Help

File: Tlgtlp.pz 516, 374pt  Page: "0 1 of 1

=
=]
| =

+ o0 .
—_— [] T

+5

- 5 i E: .:Eé

u 1 [] ;

= e

S Ve T ?

B V L)

s 2 gt

=l

Pitch = 957 mils, Stubs = 1500 mils, f = 8.162 MHz, Driver = slot 9, Pullups = 30 Ohms,
Zo =63 ohms, V_pullup = 1.5 Volts
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Logic Family Results

5 Volt Logic

CMOS: , CDS Default, AC, ACQ ACT, ACTQ, AHC, AHCT, HC, HCT, VHC, VHCT
BiCMOS: ABT, ABTE
TTL (BP): ALS, AS, F, LS, S, TTL
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ABT: Advanced BiCMOS Technology

TI0.8-pu

Un-Terminated

SESIDIL ] |+ ] | ||

Volege [W]

T T T T T T | T T T T T T T

M
_/ i

BIA0T oW

& Tlabtrunl_ps - GSview M= E3
File Edit Optionz “iew Orentation kMedia Help
File: Tlabtrunl.pz 395, 588pt  Page: 1
1
(DESIGH TOP2 2) DESLIGM LOP? 2 Pulze Typ Beflection
el - Tow: Sap L5024 1330 190

TI ABT: Driver = ABT16245a 10, Receiver = ABT16245a 10

Runl

12

01/21/06



Terminated

MEHOID] o [ & [+ ||| [ B

Voeme [V]

'
-

'='||||||||||

(DESIGH [OPL 2) DESLGH 1OPBL 2 Pulse Typ Reflection

el - Toe Sup L 0% 23 1L 1TM
T T T T

'ﬁ:{ Tlabtrun.ps - GSview M=l E
File Edt Optionz Miew Onentation Media Help
File: TlabtunZ. pz 431, 383pt  Page: 1

tamv

LR

|I LI

TI ABT: Driver = ABT16245a 10, Receiver = ABT16245a 10

Run2
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Un-Terminated

‘_—%1

Voeme [V]

—_ 1

'ﬁ:{ Tlabtrun3.ps - GSview M=l E

File Edt Optionz Miew Onentation Media Help

File: Tlabtun. pz 432 457pt  Page: 1

|
=)
1 (DESIGHY IOP L 2) DESIGN 10PL 2 Pulse Typ Reflection

2 - Tuas fup L4 00 12008 109
e . C ' ) ) ) I ' ) ) | ' ) ) I ]

+ N i
L I S RA W

-5 : ]

(] - ;

J — —

=)

o

S

-

I”IH\-\L" TITT [Ty T[T rrT

W

”\/J—

,_
= ||||||||||||||||||||

TI ABT: Driver = ABT245a 10, Receiver = ABT245a 10

Run3
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Terminated

& Tlabtrund_ps - GSview M=l E3
Eile Edit Optionz iew Orientation  Media Help
File: Tlabtwnd. pz 406, E01pt Page: 1

BEHOID| [ & 1 |+ [~ = T

Volege [W]

(DESICGH LOPL2) DESIGM TOPL 2 Pulze Typp Reflection

el - T Sup 15 0% 3%k 35 1IH
T T T T

dn

LY

[
|||||||||||||||||||

D

a0

,_
T

F—

o

'
-~

TI ABT: Driver = ABT245a 10, Receiver = ABT245a 10

Run4
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Un-Terminated

emedl - Toe Sup L5 035005 1TM
T T T T T T

(DESIGH [OPL L) DESLGH 1OPL L Pulse Typ Reflection

 —————— i

Pl

MEHOID] o [ & [+ ||| [ B

+ 4

'ﬁ:{ Tlabtrun9.ps - GSview M=l E
File Edt Optionz Miew Onentation Media Help
File: Tlabtunb. pz 236, 320pt  Page: 1

TI ABT: Driver = ABT25245 A port (10), Receiver = ABT25245 A port (10)

Run5
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Terminated

BEHOID| [ & 1 |+ [~ = T

Volege [W]

'
-~

DESICH IOPL L) DESIGM TOPL L Pulze Typp Reflection

el - T Sup 15035337 (1M

& Tlabtrunb_ps - GSview M=l E3
Eile Edit Optionz iew Orientation  Media Help
File: Tlabbng. pz 446, 5E7pt Page: 1

LY

a0

|I LAY

[, l

'='||||||||||

TI ABT: Driver = ABT25245 A port (IO), Receiver = ABT25245 A port (I0)

Run6
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Un-Terminated

MEHOID] o [ & [+ ||| [ B

Voeme [V]

(DESLGH OB L 23) DESLGN TOPL 23 Pulse Typ Reflection

e )l - Toe Sup L 0% 5300 (1M
T T T T T T

x//_/ Pl

/ 'U\X /ﬂ_,/i}

'ﬁ:{ Tlabtrun/.ps - GSview M=l E
File Edt Optionz Miew Onentation Media Help
File: Tlabtun?. pz 263, 337pt Page: 1

[

TI ABT: Driver = ABT25245 B port (I0), Receiver = ABT25245 B port (10)

Run7
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Terminated

'ﬁ:{ Tlabtrun8.ps - GSview M=l E
File Edt Optionz Miew Onentation Media Help
File: Tlabtung. pz 239, 522pt  Page: 1
=
=)
_I' (DESLGH OB L 23) DESLGN TOPL 23 Pulse Typ Reflection
2 . e - T fup L4 0R5 2L 1000
) T I T T
-+ n ]
+5 C |'r_\
_5 C a
(+) 5
: T HGOR ]
A C ]
el o F ]
= b ]
) L e
31100 mly
|] —
oL L L L L L I L L L L L L I L L | ]
] (] L]
Time [0 ;I

TI ABT: Driver = ABT25245 B port (I0), Receiver = ABT25245 B port (10)

Run8
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Un-Terminated

ier RoP5-32: Fabt_runl.ps page 1 of 1
File Edit Page Wiew Help

(DESIGH OUTPL 23 DESIGH OUTPL 2 Pulse Tvp Reflectio

Vi
| 1Al

Fafrchdld abt rand

Fairchild ABT: Driver = ABT16244 data o, Receiver = ABT16244 data i
Runl
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Terminated

iwr RoP5-32: Fabt_run2.ps page 1 of 1
File Edt Page “iew Help

(DESIGH GLUITPL 25 DESIGE OUTPL 2 Palse Tyvp Beflectio
. o e | — -
N Fafrchild abt mnl ]

§
]
¥

Fairchild ABT: Driver = ABT16244 data o, Receiver = ABT16244 data i
Run2
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Un-Terminated

Page “iew Help

iwr RoP5-32: Fabt_run3.ps page 1 of 1
Filz  Edit

(DESTIGH QUTPE? 3 DESIGH OUTE2 3 Pulse Typ Eeflectiog

IIII|IIII|IIIII|II|I:IIII|IIII|IIII|IIIIIIIII|IIII:IIIIlIIII|IIII|IIII|IIII|IIII

H\\J

Fairehild abi runi

Fairchild ABT: Driver = ABT244 data o, Receiver = ABT244 data i

Run3
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Terminated

iwr RoP5-32: Fabt_rund.ps page 1 of 1
File Edt Page “iew Help

(DESTIGH QUTPE? 3 DESIGH OUTE2 3 Pulse Typ Eeflectiog

Fafrefiild abi rund

Fairchild ABT: Driver = ABT244 data o, Receiver = ABT244 data i

Run4
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AC: Advanced CMOS Logic

TI, Fairchild

Un-Terminated

File  Edit

& Facrunl.ps - GSview

Optionz  Wiew Orientation Media Help

=] E3

File: Facrunl. pz

334, 218pt  Pag

e 1

[

(DESICM OUTEL 5) DESLGH CUTPL 3 Pulse Typ Reflection

=ad - Tueup L4 ST L1010
T T T T

MEHOID] o [ & [+ ||| [ B

"\_r—\—/(‘fi_ "

F 1Y
1= —
W Falrchild ac runl —

E | V]
F I ]
ab ﬁé
-l L 1 1 I 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1

L] n
T [nd
—— DEKRIIHFLI DESKEI OUTFL ] |

Fairchild AC: Driver = AC244 data_o, Receiver = AC244 data i

Runl

Terminated
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Terminated

Eile Edit

B Facrun2. ps - GSview

Optionz  Wiew Onentation Media Help

=] E3

File: Facrunz. pz

231, 441t

FPage: 1

FEHOI®] & & ] [+ [l | 1| m

[DESICT OUTPL 3) DESIGN OUTPL 3 Pulze Typ Reflection

o5 - Tuclp 14 17007 130
T T L

;/f\“" S

EED]

v

Falrchild ac run?

]

3

W

I

....|....f....:

Time[nd

— DEKTIINLL

DESKE] OUTPLA

=]

Fairchild AC: Driver = AC244 data o, Receiver = AC244 data i

Run2
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ACT: Advanced CMOS Logic
Fairchild

Un-Terminated

& Factrunl_ps - GSview M=l E3
Eile Edit Optionz iew Orientation  Media Help
File: Factiunl.ps JE0, 476pt  Page: 1

[
(DESLGH LOP L 2) DESIGN TOPL 2 Pulze Typ Reflection
=xed - Tuelup L5 :LELS 10D
ﬁ_|||.|||||||||||||||||||||||||

r

"UI S0

Fairchild acy reenld

[T

-E-""I""""I""""I""

BEHOID| [ & 1 |+ [~ = T

Time [0

| — DEXIHIOPLI DESKEI10F1 2

Fairchild ACTQ: Driver = 74ACT245SC data _io, Receiver = 74ACT245SC data_io
Runl
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Terminated

& Factrun2.ps - GSview

File Edt Optionz Miew Onentation Media Help

=] E3

File: Factrun? ps 260, 444nt

FPage: 1

MEHOID] o [ & [+ ||| [ B

'
-~

(DESIGM [OF L 2) DESLGM 1OPL 2 Pulse Typ Reflection

=2 - Tueip L4 LTk T4 LMD

o
v

Falrchild oct ras?

Pl

ST TIT T

LIy

T [nd

——  DEKIMIOFLI

DESKEI10F! 2

[

—
-
—

Fairchild ACT:
Run2

Driver = 74ACTQ245SC data_io, Receiver = 74ACT245SC data_io
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ACTQ: Advanced CMOS Logic
Fairchild

Un-Terminated

=] E3

& Factqrunl_ps - GSview
Eile Edit Optionz iew Orientation  Media Help
File: Factgrunl.ps 314, 219pt Page: 1
— (DESLGH LOP2 2) DESIGN TOF? 2 Pulze Typ Reflection
IEII =ad - Tuefup LS 175140 109G
— t : T T T T I T T T T | T T T T I T T T T | :
1 E ]
? E =
E
+ -
p— s - |
+5 3
-5 =
q 5
& - - FILRES
fasl  F F
AE r Falrchild actg ruenld
TS LE )
“u £ 7 | ot
:J 1 L o
.
-L :_ .
_z : 1 1 1 1 I 1 1 1 1 1 1 1 1 I 1 1 1 1 | :
] w1 L]
Tim: [
| — DEKIMIOFL 2 DESXEI10F2 2

[

Fairchild ACTQ: Driver = 74ACTQ245SC data_io, Receiver = 74ACTQ245SC data io

Runl
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Terminated

File  Edit

'ﬁ:{ Factgmun2_ps - G5view

Optionz  Wiew Orientation Media Help

=] E3

File: Factgunz. pz

288, 259pt  Page: 1

MEHOID] o [ & [+ ||| [ B

(DESIGM [OP2 2) DESLGM 1OF? 2 Pulse Typ Reflection

=2 - Tuslp L4 1TSELL LMD

ELDRT i
1
i LY p
C Fairchild actgq run ]
. \ ]
ak /_F_,____"
-l C 1 1 1 I 1 1 1 1 1 1 1 I 1 1 1 | ]
1 11} L
T [nad
| — DEERIIHLL DESKEI10F 2 |

[

—
-
—

Fairchild ACTQ: Driver = 74ACTQ245SC data_io, Receiver = 74ACTQ245SC data io

Run2
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AHC: Advanced High Speed CMOS Logic
TI, Phillips

Un-Terminated

MEHOID] o [ & [+ ||| [ B

Volegre [W]

(DESLGM [OB2 LL) DESLGN TOB2 LL Pulse Typ Reflection

= - Thu Sap th UL L1090
T T T T T T T

\ e

Ehillips Sv abe rund

Lt

L

SN o

et

11
T [nd

—— DEAKTIOFLLL

DESKIMIOR! 1L

& PahcSrunl.ps - GSview M[=] E3
File Edt Optionz Miew Onentation Media Help
File: Pahchrund . ps 265, 483pt  Page: 1

Phillips AHC: Driver = 74AHC245 10 5V, Receiver = 74AHC245 10 5V

Runl
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Terminated

MEHOID] o [ & [+ ||| [ B

(DESLGM [OB2 LL) DESLGN TOB2 LL Pulse Typ Reflection
=m0 - Thu Sup Lh L3580 L1090

\ ERILR

,_
|||||||||||||||||||

gy

Phillips Sv ahc run

=

—— DESKTITLL

DESKIMIOR! 1L

'ﬁ:{ Pahchrun2.ps - GSview M=l E
File Edt Optionz Miew Onentation Media Help
File: Pahchrun. ps 262, 195pt  Page: 1

—
-
—

Phillips AHC: Driver = 74AHC245 10 3V, Receiver = 74AHC245 10 3V

Run2
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AHCT: Advanced High Speed CMOS Logic

TI, Phillips

Un-Terminated

Eile  Edit

& Pahctrunl_ps - GSview

Optionz  Wiew  Orientation  Media Help

=] E3

File: Pahctrund . ps

227, 404pk

Fage: 1

BEHOID| [ & 1 |+ [~ = T

(DESIGHW LOPL L3) DESION TOPL L3 Pulse Typ Reflection

emed - Thy Sap th LL:32:LL LMD
T T T T T T

L] T T T T T T |

[xf

w

- Fhillips ahet rund

Pl

LC | LW i
a _/ J
" ! ! |
1 " n
Tirm: [ng

— DEAKTI0PL L]

DESKIMTOFI 4

[

Phillips: Driver = 74AHCT245 I0_TTL, Receiver = 74AHCT245 10 TTL

Runl

32

01/21/06



Terminated

Eile  Edit

& Pahctrun2_ ps - GSview

Optionz  Wiew  Orientation  Media Help

=] E3

File: Pahctrun?. ps

424, 524pk

Fage: 1

BEHOID| [ & 1 |+ [~ = T

(DESIGHW LOPL L3) DESION TOPL L3 Pulse Typ Reflection

eme - Th Sap th LL:3S:3H L0000
T T T

[

": T T T T I T T T | T T I T T |_.;ﬂd'u- |
S JM S ]
1

L FPhillips ahcit run2
e || [y
-l C 1 1 1 1 I 1 1 1 1 1 1 1 1 I 1 1 1 1 | i

1 0] L]

Time [0
— DEAKTI0PL L] DESKIMI0OF 3 |
-

Phillips: Driver = 74AHCT245 I0_TTL, Receiver = 74AHCT245 10 TTL

Runl
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*ALS

Advanced Low Power Schottky Logic
TI
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*AS

Advanced Schottky Logic
TI
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CDS Default: Cadence Design Systems CMOS Default

Un-Terminated
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CDS Default: Driver = CDSDefaultlO, Receiver = CDSDefaultlO

Runl

36

01/21/06



Terminated
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CDS Default: Driver = CDSDefaultlO, Receiver = CDSDefaultlO
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HC: High Speed CMOS Logic
Fairchild

Un-Terminated
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File: Fhz_runl.ps 281, 436pt  Page: 1
=)
_i {DESIGH 10P1 2) DESUGH 10P1 2 Pulss Typ Reflaction
? u_lllllllllllllI|IIlﬂ;-li;rlldlmlll?:zlirllllrlIIII|IIII|IIII|IIII|_
+ / \ ]
B P / \ =
= I §
E oy g I.
| E
=] 2 - Favwchitd ke renl ,
Sl e - i
£ - t\ :

DRILCHE Lo 2 DR Lo LoEe 2

Fairchild HC: Driver = 74HC245SC data_io, Receiver = 74HC245SC data_io
Runl
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Terminated

TE Fhce_run2.ps - GSview
File  Edit

Options  View Orentation Media Help

S I=] E3

File: Fhc_runZ. ps

275, 495pt

Page: 1

2

(DESISH 101 2) DESUIGH 10F1 2 Puln:T_'.lP Refl=clich
amf. Fadiu b 12FL:0 1664

[ Fiavw ]
— -
Fairchild he 2 ]
2f— ]
i o ]
- ]
; .
B T
.y [l Lteasdiwteesdiveitein diweiteis Lo | KT T I
o I -m- n W 0 o ™ [ log T
Tumn [rm]
DR Lo 7 [= 1T TN T ]

Fairchild HC: Driver = 74HC245SC data_io, Receiver = 74HC245SC data_io

Run2
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HCT: High Speed CMOS Logic

Fairchild

Un-Terminated
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Fairchild HCT: Driver = 74HCT245SC data_io, Receiver = 74HCT245SC data io

Runl
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Terminated
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Fairchild HCT: Driver = 74HCT245SC data_io, Receiver = 74HCT245SC data 10
Run2
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LS: Low Power Schottky Logic

TI, Fairchild

Un-Terminated
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File  Edit
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Fairchild LS: Driver = 74LS245SC data io, Receiver = 74L.S245SC data_io

Runl
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Terminated
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Fairchild LS: Driver = 74LS245SC data_io, Receiver = 74L.S245SC data_io

Run2
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*S: Schottky Logic
TI

Un-Terminated
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Terminated
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VHC:
Fairchild

Un-Terminated
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Fairchild VHC: Driver = 74VHC245SC data_io, Receiver = 74VHC245SC data_io

Runl
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Terminated
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Fairchild VHC: Driver = 74VHC245SC data 10, Receiver = 74VHC245SC data_io
Run2
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3.3 Volt Logic

CMOS: AC, ACQ, ALVC, LCX, LV, LVC, LVQ, LVX, VCX, VHC
BiCMOS: ALVT, LVT

TTL (BP):

GTL, GTL+, HSTL, CTT, SSTL
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AHC/AHCT: Advanced High Speed CMOS Logic
TI, Phillips

Un-Terminated

& Pahc3runl_ps - GSview
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Phillips AHC: Driver = 74AHC245 10 3V, Receiver = 74AHC245 10 3V

Runl
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Terminated
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Phillips AHC: Driver = 74AHC245 10 3V, Receiver = 74AHC245 10 3V
Run2
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ALVC: Advanced Low Voltage CMOS Technology
Phillips

Unterminated

%7 RoP5-32: Palvc_runl._ps page 1 of 1
Eile Edit Page Yiew Help
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Phillips ALVC: Driver = 74ALVC16245 10, Receiver = 74ALVC16245 10
Runl
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Terminated
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Phillips ALVC: Driver = 74ALVC16245 10, Receiver = 74ALVC16245 10

Run2
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ALVCH: Advanced Low Voltage CMOS Technology

TI, Phillips

Un-Terminated
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TI: Driver = ALVCH16245 10, Receiver =ALVCH16245 10

Runl
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Terminated
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TI: Driver = ALVCH16245 10, Receiver =ALVCH16245 10

Run2
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Un-Terminated
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Phillips ALVCH: Driver = 74ALVCH162245 OUT, Receiver = 74ALVCH162245 IN

Run3

56

01/21/06



Terminated
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Phillips ALVCH: Driver = 74ALVCH162245 OUT, Receiver = 74ALVCH162245 IN

Run4
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Un-Terminated
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Phillips ALVCH: Driver = 74AALVCH16245 10, Receiver = 74ALVCH16245 10

Run5

58

01/21/06



Terminated

a7 RoP5-32: Palvc_runb._ps page 1 of 1
File Edt Page “iew Help

(DESIEN IOPS 2) DESIGHN 10P5 2 Pulze Typ Reflection

' - I.. : _.I_ | 532 i , — X
;_' """""""""""""""""""""""""""" i'ﬁi'i-'"'"f_
i Pliillips alve rund) ]
] e R T ] T R ]
. I 1 I 1 1 I 1 1 I 1 1 I | 1 1 1 1 | r

ES1EH 10P6G 3 CEEIGH IOFS 3 |
tartl @ Explaring - 0:APerzonal. . | g Roy Leventhal - Inbox - | EW Microzo

Phillips ALVCH: Driver = 74ALVCH16245 10, Receiver = 74ALVCH16245 10
Run6
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ALVT: Advanced Low Voltage CMOS Technology
Phillips

Un-Terminated
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Phillips ALVT: Driver = 74ALVT162245 OUT, Receiver = 74ALVT162245 IN
Runl
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Terminated
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Phillips ALVT: Driver = 74ALVT162245 OUT, Receiver = 74ALVT162245 IN

Run2
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Unterminated
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Phillips ALVT: Driver = 74ALVT16245 OUT, Receiver = 74ALVT16245 IN
Run3
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Terminated
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Phillips ALVT: Driver = 74ALVT162245 OUT, Receiver = 74ALVT162245 IN

Run2
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HSTL: High Speed Transceiver Logic
TI

Un-Terminated
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TI: Driver = HSTL16918 OUT, Receiver = HSTL16918 IN
Runl
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Terminated
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TI: Driver = HSTL16918 OUT, Receiver = HSTL16918 IN
Run2
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LV/LVC: Low Voltage CMOS Logic
Fairchild, Phillips, TI

Un-Terminated
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Phillips: Driver = 74LVC16245 OUT, Receiver = 74LVC16245 OUT
Runl
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Terminated
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Phillips: Driver = 74LVC16245 OUT, Receiver = 74LVC16245 OUT

Run2
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Un-Terminated
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Phillips: Driver = 74LVC245 OUT, Receiver = 74LVC245 OUT

Run3
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Terminated
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Phillips: Driver = 74LVC245 OUT, Receiver = 74LVC245 OUT
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Un-Terminated
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TI: Driver = LVC16245A 10, Receiver = LVC16245A 10

Runl
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TI: Driver = LVC16245A 10, Receiver = LVC16245A 10
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LVCH: Low Voltage CMOS Logic

Phillips

Un-Terminated
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Phillips: Driver = 74LVCH16245 OUT, Receiver = 74LVCH16245 IN

Runl

72

01/21/06



Terminated

File  Edit

& Plvchrun2.ps - GSview

S [=] E3

Optionz  Yiew Onentation Media Help

File: Plvchrun. ps

213, 426pt  Page: 1

SERDID] & | v |+ [ | ||

[

(DESLG OUTPEL 2) DESLGH OUTPL 2 Pulse Typ Reflection

=t - Thu Sp b L5730 1999

| T T T T T T T |3.|:Tﬁ-|||-|

-

I

Phillips Ivcb ren

1w

|
-

=
=

—— DEKEIIHLL

DESKEIOUTFL ! |

—
-
—

Phillips: Driver = 74LVCH16245 OUT, Receiver = 74LVCH16245 IN
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LCX
Fairchild

Un-Terminated
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LVT: Low Voltage BiCMOS Technology
TI, Fairchild, Phillips

Un-Terminated

File  Edit

& Flvytrunl.ps - GSview

Optionz  Yiew Onentation Media Help

S [=] E3

File: Flvtrund.pz

297, 214pt Page: 1

SERDID] & | v |+ [ | ||

(DESIG™ TOP L +) DESLGN IOFL 4 Pulee Typ Reflection

=] - Thu Sup U B: E: L2 1999
T T T T T T

[

5 1 T T T T T | T T

\
\

Fatrchild vt runl

e NS TS

L ]
-7/ WAL mY

/

T [nd

——  DEKMHIOFLS DEAKEI10FL S

—
-
—

Fairchild: Driver = 74LVT245SC data io, Receiver = 74LVT245SC data_io

Runl

76

01/21/06



Terminated

File  Edit

& Flvtrun2.ps - GSview

Optionz  Yiew Onentation Media Help

S [=] E3

File: FlvtrunZ. pz 225, 2h6pt  Page: 1

SERDID] & | v |+ [ | ||

(DESIG™ TOP L +) DESLGN IOFL 4 Pulee Typ Reflection

=t - Thu Sup U (B:32: 36 1991

[

™

rLER

L)
) '
)

L— Fairchild vt run2

LT oY

)

|

=
1=

T [nd

——  DEKMHIOFLS DEAKEI10FL S

—
-
—

Fairchild: Driver = 74LVT245SC data io, Receiver = 74LVT245SC data 1o

Run2

77

01/21/06



Un-Terminated

& Plvtrunl_ps - GSview [_ |0 =]
File Edit Optionz “iew Orentation  Media  Help
File: Plwtn . pz 204, 427pt Page: 1

-]
(DESTLON OUTPL LL) DESLGN OUTPL LL Pulze Typ Reflection

emed - Thu S b 00:55: 13 1991
L] T T T T T T T T T T T T T T T T |

s

Phillips bet runl

1w

RSB & ] v |+ [ | || w2

=
=
=t
&

-
§

=

——— DEIKETIFL! DESKEIOUTFL LL |

L4]

Phillips: Driver = 74LVT245 OUT, Receiver = 74LVT245 IN
Runl

78 01/21/06



Terminated

& Plvtrun2_ps - GSview

File Edit Optionz “iew Orentation  Media  Help

IS [=] E3

File: Plvtn. pz 248, 424nk

Page: 1

e - Thu Sup b 00:-3: 24 1991
T T T

=

(DESTLON OUTPL LL) DESLGN OUTPL LL Pulze Typ Reflection

.
Ll T T T T T T T T | T T

RSB & ] v |+ [ | || w2

=

& /' EO L
¢ \_«h,_ S ]

{ ]

/ FLD R -
Phillips et run2 E

= _:—:

n

= DEAKEITiLL

DESKEIOUTFL LL

L4]

Phillips: Driver = 74LVT245 OUT, Receiver = 74LVT245 IN

Run2

79

01/21/06



Un-Terminated

File Edit 0O

& Tlivtrunl_ps - GSview

phiohiz  “iew Orientation Media Help

IS [=] E3

File: Tllvtrund.pz 191, 371pt  Page: 1

RSB & ] v |+ [ | || w2

(DESLGH OUTPL 2) DESIGH OUTPL 2 Pulze Typ Reflection

el - Thu Sup v 00: 20:30 1991
T T T T

=

L] T T T T T T T | T T T T T T T

1
||||||||||||||| ||||||||||||||
f——"

El
= f }
E, - - LIRS u
= F .
E Tt Fei runl B
;__ ' B _'_é
i } 1 ﬁ i
a— JI."II T
E 1 1 1 1 I 1 1 1 1 1 1 1 1 I 1 1 1 1 | E
L]

-
&

—— DEKTIHFL DESKTI OUTFL !

L4]

TI: Driver=L
Runl

VT16244A OUT, Receiver = LVT16244A IN

80

01/21/06



Terminated

Eile  Edit

& Tllvtrun2_ ps - GSview

Optionz  ¥iew  Orientation Media  Help

IS [=] E3

File: Tllwtrun. pz

430, 363pt  Page: 1

RSB & ] v |+ [ | || w2

(DESLGH OUTPL 2) DESIGH OUTPL 2 Pulze Typ Reflection

el - Thu S b 00:33: 14 1991
T T T T

.
Ll T T

I

ELDRT

It v run2

FLD R

ST

— DEKEIIHLL

DESKTI OUTFL !

=

L4]

TI: Driver = LVT16244A OUT, Receiver = LVT16244A IN

Run2

81

01/21/06



LVX:
Fairchild

Un-Terminated

TE Flvx_runl._ps - G5view _ O] x|
File Edt Optionz: Yiew Onentation Media Help
File: Flvw_runl.ps 471, 570pt Page: 1

(DESTGH 10F1 2) DESUGH 10P1 2 Pulss Typ Retlachion

om |- Redoer é [a0k T 18eh

Lt | i e | [ 2

-+ -I LI | LILLEL | LILBLEL | LILBLEL | LILILBL | LI | LI | LI | LI I LI I-
i \ _-
- i T -1
[ ' \ ]
= L ;
g’ [ Feirchaitd fve rnenl
- - |.
' .'ll ]
t .I. .I --:l
-/ [T E
of P
¥ I I N I
1] I w o - A
Tumn [rm]
[= - L J Tu -l i) DR LS Lo T

Fairchild: Driver = 74LVX245SC data_io, Receiver = 74LVX245SC data_io
Runl

82 01/21/06



Terminated

EE Flvx_run2_ps - GSview _ |O) x|
File Edit Opton: Miew Onentation Media Help
File: Flvw_run. ps 419, Ba¥pt Page: 1

(DESGH 10F1 2) DESGH 10F1 2 P'ul.neT_-,lP Refl=ciizh

amT- Tedoe a [a0k b 15
T IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIIIM1‘III

Lt L+ 6~ e |

+
2l
T
I

1
21

] S

.- e, L

Volag [V]

30500/

Fairchitd fve mn?2

Tunn [m]

DR ELCE LoEe 2 DR XLCH Lol 2

Fairchild: Driver = 74LVX245SC data_io, Receiver = 74LVX245SC data io
Run2

83 01/21/06



SSTL: Stub Series Terminated Logic
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2.5 Volt Logic

CMOS: ALVC, ALVT, LVC, VCX
BiCMOS: ALB, F/FAST

86 01/21/06



ALB: Advanced Low Voltage BiICMOS Technology
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F/FAST: F Logic
Fairchild, TI

Un-Terminated

& Ffastrunl_ps - GSview

Eile Edit Optionz iew Orientation  Media Help

=] E3

File: Fiastrunl.ps 403, 142pt - Page: 1

=xed - Tuelup L4 175237 000
T T T

(DESLGH LOP L 2) DESIGN TOPL 2 Pulze Typ Reflection

5 T T T T T T T T | T

L\

3 11

BEHOID| [ & 1 |+ [~ = T

IIIII""‘_-'I""I""l""lIIII
BN

S0y

Fualrchils fasit rund

—

L]

.
~

ST TIT T

Time [0

— DEKIHIOFL !}

DESKEI10F1 2

[

Fairchild: Driver = 74F245SC data io, Receiver = 74F245SC data_io

Runl

89

01/21/06



Terminated

Eile  Edit

& Ffastrun2_ps - GSview

Optionz  Wiew  Orientation  Media Help

=] E3

File: Ffaztun2 pa

286, 218pk

Fage: 1

(DESLGH LOP L 2) DESIGN TOPL 2 Pulze Typ Reflection

=8 - Tuelup L4 75%04 L1090
T T T T

[

BEHOID| [ & 1 |+ [~ = T

LIy

e

Fairchild fast run? \ ]
N

=

Time [0

— DEKIHIOFL !}

DESKEI10F1 2

-

Fairchild: Driver = 74F245SC data io, Receiver = 74F245SC data_io

Runl

90

01/21/06



NC:

Fairchild
Terminated

ief RoP5-32: Fnc_runl._ps page 1 of 1

Eile  Edit

Page iew Help

(DESIGH GUTPL 45 DESIGH OUTPL 4 Pulse Ty Reflection

Fareiid ne rund

Fairchild NC:

Runl

Driver = 74NC7SZ125 out, Receiver = 74NC7SZ125 in

91

01/21/06



Terminated

iwf RoP5-32: Fnc_run2. ps page 1 of 1
File Edt Page “iew Help

(DESIGH QUTPL 4 DESIGH OUTEL 4 Pulse Typ Eeflectiog

Fafrchild ne ranl

Fairchild NC: Driver = 74NC7SZ125 out, Receiver = 74NC7SZ125 in
Run2

92 01/21/06



Unterminated

iwf RoP5-32: Fnc_run3.ps page 1 of 1
File Edt Page “iew Help

[DESTGM QLTS 45 DESTGH CUTES 4 Pulze Typ Reflection

— . I-I.i.ll
A

\J

Fafrchild ne ran3

Fairchild NC: Driver = 74NC7WZ04 data out, Receiver = 74NC7WZ04 data in

Run3

93

01/21/06



Terminated

ier RoP5-32: Fnc_rund._ps page 1 of 1

File Edit Page Wiew Help

(DESIGH OUTP: 45 DESIGH CUTPS 4 Pulse Tvp Reflection

-
Fairekild ne rand —
VR

Fairchild NC: Driver = 74NC7WZ04 data out, Receiver = 74NC7WZ04 data in

Run4

94

01/21/06



VCX
Fairchild

Un-Terminated

Eile  Edit

& Fycxiunl_ps - GSview

Optionz  ¥iew  Orientation Media  Help

IS [=] E3

File: Frezsrunl . pz

286, 342pt  Page: 1

RSB & ] v |+ [ | || w2

= - - w 1. ™ >

(DESLGH TOB L 2) DESION IOFL 2 Pulze Typ Reflection

=

emed - Thu Sup h B:53:37 1999
T T

M

Fairchild vex rgnl

FLER

Tirme [nd

— DEXHIOFL ]

DESKEI 10F1 1

Fairchild: Driver = 74VCX16245MTD data_io, Receiver = 74VCX16245MTD data _io

Runl

95

01/21/06



Terminated

File  Edit

& Fycxrun2.ps - GSview

Optionz  Yiew Onentation Media Help

ISI=] E3

File: Fvoxrun ps

401, 522pt

Page: 1

(DESIGM TOP L 2) DESLGW IOPL 2 Pulee Typ Reflection

= - Thu Sup U H:53:0H 1991
T T T T T

T

Falrchild vex ren ¥

rLER

SERDID] & | v |+ [ | ||

T [nd

——  DEKIMHIOFL2

DEAKEI10FT 1

[

Fairchild: Driver = 74VCX16245MTD data _io, Receiver = 74VCX16245MTD data io

Run2

96

01/21/06



97

01/21/06



2.5/2.1 Volt Logic (Backplane Technology)

BCT, BTL/ FB+, CBT, CBTLV, GTL/GTLP+
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BTL/FB: Futurebus+ Backplane Transceiver Logic
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BTL Point-Point

Eile  Edit

& Tlbthrun3.ps - GSview

Optionz  Wiew  Orientation  Media Help

=] E3

File: Tlbtun3.pz

303, 202pt Page: 1

BEHOID| [ & 1 |+ [~ = T

(DESIGHN LOP L 7o) DESLON TOPL 76 Pulse Typ Reflection

eme - Th (L R EHTRR L]
JI|||||||||||||I|||||||||I|||||||||||||||||||I||||
il O
1 b— —
L It el rend
L__.--”'; nL\_—_—_ _F_‘_,_I.-Il'?":’ ]
|] 111 1 I 1111 L1 11 I L1 11 11 11 I 111 1 111 1 I 111 1 11 11 I 1111
] ] L] ad Eu |
Time [nd
— DEAKTIFLTA DESKIMIOFI ™

[

[4]

TI: Driver = FB1650 BIO, Receiver = FB1650 BIO

Run3

103

01/21/06



BTL Backplane behavior. Pullup resistor at each end of backplane bus is 33 ohms,
V_pullup = 2.1 Volts.
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LVT: Backplane Behavior

Bias network at each end of backplane bus is resistor divider of 100/75 ohms from 5 volts
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*CBT

Crossbar Technology
TI

Un-Terminated
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GTL/GTLP/GTL+: Gunning Transceiver Logic
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GTLP 18 Board Backplane
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GTLP Point-Point
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GTLP 18 Board Backplane
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Differential Nets

CDSDefault (5 Volt), LVDS (2.5/2.1 Volt)
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CDS Default: Cadence Design Systems CMOS Default Differential Switch
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Terminated Single-Ended (78 ohms)
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Terminated Differentially (125 ohms)
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*ECL: Emitter Coupled Logic
Fairchild

Unterminated

Fairchild ECL: Driver =, Receiver =
Runl
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Terminated

Fairchild ECL: Driver =, Receiver =
Run2
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Terminated

Fairchild ECL: Driver =, Receiver =
Run3
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LVDS: Low Voltage Differential Switching

TI, NSC

Un-Terminated Single Ended
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Terminated Single Ended
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