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ICNWNOPTDCTC3 Modeinggroup
Behaviora models since 1993

M odel-sources
- measurements 1%

- HSPICE 40%
- 1BIS 50%
- Databook 9%

Library with more than 1500 models ( of 10s)
Models for new technologies (LVDS, CAN, PCML, ...)
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UviA Vendor A U vIN Vendor B 5
0.8V —- M <
Vss \ / > Vss | —= 2
-0.5v t [ns] -0.3V t [nS] é
-2.0V Vss-1.2V §

20ns (20ns, 20ns 5ns 3
<+—> <+—> =
U] Vendor C U |BI S-spec

VinH -
Vss Vss :
? t[ng S-over-low 2

Vss- 1.0V —> D-over-low
20% teyc(min) D-over-time o
S
Use dc. cond. for static-over and 5
| 5
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' \ vinl{  AvinL+ A
I |
I |
|
/ I
A v /\/ inH- y VinH+
V hysteresis Vin
Min M ax
Negative trigger voltage 0.8 1.25 1.7
Positiv trigger voltage 1.3 1.85 2.4
Hysteress voltage 0.2 0.6 1.0
=0 Use valuesof trigger voltages, don't use hysteresisI
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. -ﬂ““ﬁ?& ; ?:

SChema'[I C Notal pins shown

control-ecl/ttl control-ecl/ttl
Ecl-pos ttl
Ecl-neg n.c. (gnd)

Pi nf”e Not al pins shown

1 Control ALVC REC-XXX-1 IN 1 Controi ALVC REC-XXX-1 IN
2 Eclpos PECL_REC-XXX-2 IN 2 ttl-in TTL_REC-XXX-4_IN

3 Ecneg PECL_REC-XXX-3IN 3 Nc NC

4 1A1 ALVC |10-XXX-1 Bl 4 1A1 ALVC 10-XXX-1 Bl

[Diff Pin] inv_pin vdiff tdelay typ tdelay mintdelay max
2 3 150mV  Ons Ons Ons |for Ecl only
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1 Control ALVC REC-XXX-1 IN
2 pos  YYYY _REC-XXX-5 IN
3 neg 7777 REC-XXX-6 IN
4 1A1  ALVC IO-XXX-1 B

[Model Selector]  YYYY_REC-XXX-5_IN

[Diff Pin]
2 3.

cpntrol

Ecl-p| |-
Ecl-n/

Create two components (pinfiles) I

Information and Communication Networks

PECL REC-XXX-2 IN
TTL _REC-XXX-4 IN
[Model Selector] L7727 REC-XXX-6 IN
PECL REC-XXX-3 IN
NC
——

IBIS -models today, their parameters and their accuracy.
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uv] A

High Range 3 2]

Forbidden Range 2 g

> Low > Range 1 E

VinH 2.0V Vce+0.3 Vin-range3 | 2.2V Vcc+0.3V ¢
VinL 03V Hsv Vin-range2 | 1.0V | 2.0V -
What to do ? Vin-rangel |-0.3V | 0.8V <
E— B

Information and Communication Networks

In IBIS-X

=> if-then-else-loop

13th June 2002
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out out §
| +— 1l [ vy ==l |
IN —— : 1 >
300 Oh 2 pad 'ni A 300 Ohm pad 2
GND GND )
| [MA] A Serles.r&elst(?r not \_/'_S'ble_ N clamp-curvesz
esresistor visible in clamp-curves ¢
> | e
U [V] Put in package-model !

Information and Communication Networks

Resistor needed at all ?

13th June 2002
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|O3  driving
Drv2 3-state
|IO1 receiving

Undershoot at Drv?2

= »Over-Undershoot parameter needed also for driversI
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number of stages

fW/ and
f{}f

c!
=
N
©
7
<
8

summit meeting DAC 2002

e==0out-1ps-gndz

“sout-2ns-vee

Stimuli form —out-2nsgndi
fT“% 1nS ' ...... |n_1ps %

: 3 5,. ﬁ ------ In-2ns
_,- Trise 1ps time[ns :
=== ||Use 5 or more stages and a stimulus of 1ps i
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resistanceto VCC

resistanceto VCC
Vce 4 Vce 4
V2 v2 |
> < ime <+
resistance to GND resistance to GND
\
Vi L V1
GND time GNDp @

time

time

“ | ead-in-time* (described in ibis-4); how much is allowed ?

Information and Communication Networks
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Example typical model parametersfrom 3 vendors
typ?
p vendor
typ? OA
HB
50° OC
55°
' Z0 ' Z0 '
uP Buffer Memory

How to make a reasonable smulation ? l
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[Ramp] [Rising Waveform]

dv/dt r 1.14V/0.30ns R _fixture = 50.00

R load = 50.00 T V_fixture = 0.000
0.40nS 1.58mV

different timestep for smulation and printing  0.60nS ~ -5.84mV
0.80nS  0.0834V

1.00nS  0.76V
smaller value of dt_r or dt_f 1.20nS 1.51V

1.40nS 1.76V

Timestep for printing should be

(= 30ps)

Information and Communication Networks IBIS -models today, their parameters and their accuracy.
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Trise Ttal Trise = Tfall = Thigh = Tlow = Tperiod/4

f =1/ Tperiod = 1GHz
Trise = 250ps

Thigh  Tlow

We have to separate in
- |O-Model

- Package model

Information and Communication Networks
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0 OhmtoVCC
V \V/o's.
_\_ V-t-waveforms :
V2! V2
time time L ook the same for
' 50 Ohmto GND 1ns or 100ps

VlD—/— V1

GN time GND time

—

Models with rise-falltime of 250ps like LVDS, PECL and even
CMOS show good results, but without package model
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Schematic of BGA-Package

/dle
/Auwire
| iL/Metal wire

W
7 Solder ball

EPBGA with 1600 pins

package

die

wire

< >

~6cm(24inch)

wirelength upto2.5cm ( 1inch)

Information and Communication Networks
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Correlation between package parametersand risetime

Crit. Linedelay =Tr /5 Risetime Cirit. Line length

Prop. Delay 5ng/m ( 1.52 ng/feet ) 1ns 4cm (1.571inch)
250ps 1lcm (0.39inch)

RI R2 L1 20 L2 R3 20 ) [ kg Lpk

Sl I C2 I ICBICA:[CS/ lC

=== Packages used with modd rise-falltimes < 250ps
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many missing parameters can be taken out of the datasheet

|BIS-X and/or IBIS-4 could help

clarify the conditions how to create a model

|BIS modelswork well up to 1GHz
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