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Back to Reality

Dave Steele
Frank Gasparik

SPI-2 Working Group
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Issues

First Pulse Magnitude
Whose Fault is it?

Asymmetric/Symmetric Current Drive

Which is Better?

Tolerances of Current Sources

Can they Work?

Active Bias Terminators

Why we Need Them?
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Do you Remember These?

Picture by Bill Ham, SPI-2 Meeting, June 6, 1996

First Pulse Distortion
Symmetric Driver, 150W Symmetric Terminator

Fully Loaded Cable
Advanced Warning
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/ Bill Ham's M easurement \

SLOW SLEW RATE AT LOAD 1

DIFFERENTIAL
SIGNAL

50.0 ns/div 1 -24.230 ns  LVDV00O7

o
BILL HAM DIGITAL EQUIPMENT SPI-2 WORKING GROUP JUNE 6, 1996 K —~
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Whose Fault is it?

¢ Current Source Drive ?
¢ Active Terminator ?
¢ Asymmetric Driver ?

¢ Symmetric Driver ?
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Whose Fault is it?

( None of the Above )

It s the TRANSMISSION LINE
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/ How to Prove it ?

1, =l, =9mA
1, =I, =4.5mA

=

Out

28AWG 12m Loaded Cable

Distributed RLC Model

Sw, - CMOS Switch

R,, - Current Source R

out

I, - Current Source

T - Balanced Terminator

Out_;
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drv.sp Bill Ham Test Ckt nom cB 3731/97

Bill Ham' s Test Ckt
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Which is Better?

Asymmetric Current Driver
or

Symmetric Current Driver ?

Measured data - verified by simulation results

proves that symmetric drive offers no advantage

over present asymmetric drive
/ "\,
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Active Terminator
Benefits

Built-in Bias for Fail-Safe Operation
Common-Mode Drive / Sink Current
Controlled Impedance

Low Capacitance

Simpler Receiver Circuitry

Even without Bias, Active Terminator Neede
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Why Terminator Bias?

Provides Fail-Safe Operation
Symmetric Signal is Achievable
Balanced Receiver - Low Skew

No Complex Dual Receiver
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Receiver Sensitivity

Typical V;, o = 400mV (No Load)
Worst Case V.. prr = 60mV (Loaded Cable)

Worst Case Process, Temp & Supply Voltage

Low Skew Critical
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Current Source Drivers
Issues

Current Mirror Match

Iop Versus Iy, Match

Identical Challenge for Symmetric or
Asymmetric Drivers

e
SY MB10S

LLLLL

13



T10/97-159 r0

Test Setup

12m =J|
I +1ft-H |
Load() | . | . | | | | . ‘ =
Load Load | | |Load | | |Load Load Load Load | |
1 g S 7 9 1 S
Load | |Load | |L|:rad | |Load| [Load| [Load| | Load
T e s (] e || 14
| ! 1 J
i"'\-\.\_\.
o — \
Loads: Cl = 10pF Cl chy--- :
C2=21pF o —— = :
C3 =21pF c2| [c3
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Cable Specification

i

REVISION RECORD
REV DESCRIPTION DFIM | DATE
1 Initial Release KP 702{93
3 Added Differential Impedance KP 3015/94

B 1.700+/-0.008 ¥

0.024+/-0.003

NOTES

@\/@W\?f};\/

—f 0.025+-0.002

1.675+/-0.006

Insulation: FEP, Clear, Blue Stripe

Conductor: 30 AWG, Solid, Silver Plated Copper, 0.010" Diameter

Impedance: 90+/-6 ohms (Single End)

130+/-10 ahms (Differential)

Capacitance: 14.7 pf/ft (Single End)

10.0 pFfft (Differential)

Inductance: 0.12 ul/ft (Single End)

0.17 uH/ft |Differential)

Propagation Delay: 1.31 ns/ft

Temperature Rating: -55C to 150C

Vaoltage Rating: 150 V

U.L. Style: 20724

TOLERANCES

TEMP-FLEX CABLE, INC.

CAGE CODE: 0CGL7

L1 Depod Street South Graflon, MA 01360 Pheme: 308-839-5047 Fax: S08-435-41 28

UMLES DIHERWEE KOTED

2PLDEC +/-0.01

DFTM: KP | DATE: 3/15/96 | TITLE:

AN ML Calid A0 T anAdnstar

PART Moz
F30015-68-025-85
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Fast-80 Transfer

@ Driver REQ - No Load

Tek 250MS/s 1 Acqs Trigger Level: 1.168 ¥ 0
I. 1

L 1

Level

2 Set to TTL
Low signal
amplitude
Set to ECL
Set to 50%

Chl 200mV & Ch2 200mv

B M 10.0ns Width Chi

2, /WFAGN  500mv.  10.0ns- ..o
source | Polarity |Trig when [[EEESE ode
T C { Wt &
cpibees <W!?15t??> | chi negative | within |ENIZHEN | O —
»
— )
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Fast-80 Transfer

@ Driver REQ - 15 Loads

Tek F{&eH 250M5/s 813 Acgs Trigger Level: 1.192V
I. 1

Level

Setto TTL

Set to ECL

Set to 30%

width Chi

Ch1 200mVv % Ch2 200mV & M 10.0ns

2. |EEN  S00mV.  10.0ns-

source Polarity
Type Class | I
<Pufse> <Width» Chi NMegative

Trig wWhen [[EERGE % e
Wt ,
Within i.192 | Holdoff
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Fast-80 Transfer

@ Driver ACK - 15 Loads

Tek 250MS/s 43 Acqs Main Scale: 10ns 0
I.

1
1
|| Horizontal
_ Scale

| Main Scale
il @ 50 Pts/Div

L

Delayed Scale
J @ 50 Pts/Div
2ns

[Ch1 200mVv & Ch2 200mV & M 10.0ns Width Chi

2. |QEEN  500mv. 10.0ns-

i Trigqer Record Torlz  [RENTYrS P
‘TIIEI%}SHEISE pos?tqon Length SCE[_IE': Hp%rslz FaggLagle ‘
50% 500 (7div)
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Tek 250MS/s
I.

Fast-80 Transfer
REQ @ Load O

Trigger Level: 1.280V
1

76.354MHz ]
Low signal
amplitude

Chl 200mV & Ch2 200mv

M1 Ampl

B M 10.0ns Width Chi

2. |EEN  500mv. 10.0ns-
’Aﬂ source
Type Class
<Pufse> <Width> chi

Trig when

Polarity
Within

Negative

Level % e
r
il - oldoff

; Level

Setto TTL

Set to ECL

Set to 30%

[
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Fast-80 Transfer
REQ @ Load 12

Tek 250MS/s 1 Acqs Holdoff: 0
I.

i

E,

Mode &
Holdoff

Auto

I : I I : = I : Feq -
.............................................. ?S.GGS_MHZ Normal
: : : : : - : : Low signal

amplitude

Holdoff
| O ]

Ch1 200mV & Ch2 200mV & M 10.0ns

7. /EEAEE  500mv. 10.0ns. :

Source Polarity
Type Class | 1
<Pufse> <Width > cht Negative

Trig when
Within

1.200 V| YPRERST

[
[
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Tek 250MS/s
I.

Fast-80 Transfer

| A /lneg = SBMA/AMA

L

Trigger Level: 1.280V
1

M1 Freq -
77.708MHz -
Low signal -
amplitude .

[Chi1 200mVY & Ch2 200mV & M 10.0ns width Ch1 -
2. [FA@N  soomv, foomse . o
source Polarity |Trig when
Type Class : i
<Pufse> <wildth> | Chi Negative | Within

REQ @ Load 1

Level % e
r
il - oldoff

; Level

Setto TTL

Set to ECL

Set to 30%

[
s

SYMBI1OS

21

L (o] G 1 C




T10/97-159 r0

Fast-80 Transfer

| o/l yes = 10MA/SMA

Tek 250MS/s 7 Acqs Main Scale: 10ns
I.

L
. || Horizontal
_ Scale

| Main Scale
il @ 50 Pts/Div
:

i

T ; : M1 Ffeq 1 Delayed Scale
.............................................. 77.406MHz .| @ 50 Pts/Div
j i ' : Low signal - 500ps
: amplitude
- M1 Ampl ]
i omy
m.. ........................................

Ch1 200mV & Ch2 200mv

B M 10.0ns Width Chi

2. |EEN  500mv.  10.0ns-

: ] Trl = Record L. . i E T R
‘T'T,,%,.Bnase Position | Length Horiz | FastFrame ‘
50% Ky (7div)

(2>
REQ @ Load 1 K/—\
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LVD Power

Asymmetric Drive: V ;=400mV, Z_ =120W

lassert = 8.667mA
= Py=(3.3-0.4)V * 8.667mA = 25.13mW

Inegate = 4.667mA
= Pp=(3.3-0.4)V *4.667mA =13.53mW

Total Average Power = 19.33mW
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LVD Power

Symmetric Drive: V;~400mV, Z_ =120W

lassert = 6.67mA
= Pp=(3.3-0.4)V *6.67mA =19.33mW

Inegate =6.67mA
= Pp=(3.3-0.4)V *6.67mA =19.33mW

Total Average Power = 19.33mW

G
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Symmetric Driver ?

No Advantage in Performance
No Fail-Safe Operation
Identical Power Dissipation

Increased Receiver Complexity
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Beyond Fast-80 \

Cable Length
Number of Loads
Receiver Sensitivity
Cable Media
Protocol Issues

If Symmetric Driver has Merit Beyond
Fast-80, the Transition Need Not to be

Disruptive o
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