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1. IBIS EBD Model

e Electrical Board Description

- The electrical connectivity of a Board level component
- PCB
- Components

. - User visible pins
IBIS Version 6.0 - Example: DIMM

8 ELECTRICAL BOARD DESCRIPTION

INTRODUCTION

A “board level component™ is the generic term to be used to describe a printed circuit board (PCB)
or substrate which can contain components or even other boards, and which can connect to another
board through a set of user visible pins. The electrical connectivity of such a board level
component is referred to as an “Electrical Board Description”. For example, a SIMM module is a
board level component that is used to attach several DRAM components on the PCB to another
board through edge connector pins. An electrical board description file (a .ebd file) is defined to
describe the connections of a board level component between the board pins and its components on
the board.
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1. IBIS EBD Model

e Example
|
[Path Description] Example
Pin Al
Len = 1.0 L=6.0n C=2.0p /
Fork Al 4
Len = 0.5 L =1.0n C= 2.0p /
Node U21.15
Endfork Pin 15
Len = 1.2 L=6.0n C=2.0p / Len=0.5 -
Node R21.1 = Pin 1
Node R21.2 R21
Len = 1.2 L=6.0n C=2.0p / Pin 2
Fork Pin 15
Len = 0.5 L = 1.0n C= 2.0p / Len=0.5 U2
Node U22.15
Endfork
Len = 1.0 L = 6.0n C=2.0p / e i P
Pin B2
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1. IBIS EBD Model

e Example

| User accessible pin
[Path IWPUOH] Example  Branch off of the main path
Pin Al

----------------------------- -,

| Al *]
:Len = 0.5 L =1.0n C= 2.0p /

N - -

(
.Node U21.15 ! E
\Endfork ] i
-------------------------------- " d I I
L = 1.2 L ) = —
{__e_f} ________ ] Op / i Len=0.5 |0 Tein 110
Node R21.1} : L ey i :
Passive component I ]
|Node R21. 2| . I R21 |
____________ (Series component) i !
Len = 1.2 I. . 1L Pin 2
Fork Pin 15 I
Len = 0.5 L . C= 2.0p / Len=0.5 u22
Node U22.15 Active component
Endfork P 5«
B B _ B
Pin B2

s : :
| User accessible pin
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2. Problem in DDR3 DIMM

e DDR3 Clock Net (Fly-by)

SDRAM | | SDRAM || SDRAM || SDRAM || SDRAM || SDRAM || SDRAM || SDRAM

Eﬁj 0 00 00 00 00 Eﬂ@?ﬁj
o oL I Lo

C:COMP

CK

M )—5—6 0 ) 0 1 0 — —J — V-

e Problems of EBD

@ Differential termination . .
This presentation
{@ AC termination }« P

® Differential lines Coupling
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2.1 Differential termination

e Description styles of differential terminations
are vendor dependent

— Casel: A single [Path Description] including
differential pair nets

— Case2: Two separate [Path Description]s for each
differential pair nets. (See below figure)

SDRAM || SDRAM || SDRAM || SDRAM | | SDRAM

SDRAM (| SDRAM || SDRAM

CCCCC

it

SDRAM | | SDRAM || SDRAM || SDRAM || SDRAM || SDRAM || SDRAM || SDRAM
Ry,

L O— T )

Pin
SDRAMPO/ %«D—@—ﬁ@? @qj @E? Dﬁi @ﬁe @ﬁj—@?—w

[ —

—>
Neg. L3

Pin
185
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Problem case of differential termination

e Problem case of two separate [Path Description]s

— Two paths are completely separated

SDURlAM C is connected to GND as 4.4pF
1
L 4.4pF
Pin Ej Z'ZPFT »4.4pF—|:|;—747
——

[Path Description] 184
Pin 184
Len=0.02910 L=xxx C=xxxX R=xxx /
Fork
Len=0.08063 L=xxx C=xxxX R=xxx /
| Len=0 C=4.4e-12 /
Endfork
Len=0.02910 L=xxx C=xxxX R=xxx /
Fork
Len=0.20980 L=xxx C=xxxX R=xxx /
Node Ul.F7
Endfork

Fork
Len=0.20980 L=xxx C=xxxX R=xxx /
Node U9.F7

Endfork

Len=0.06910 L=xxx C=xxx R=xxx /

- Node RNS8.1

[Path Description] 185
Pin 185
Len=0.14930 L=xxx C=xxx R=xxx/

) )—
— Incomplete differential termination
SDRAM Dotted line area is not
U9 described in the EBD
fj | T !The EBD said in the
Rrr 1 L comment part that
LWV T | the terminator must
RN8 :% | be added externally
R I ?
_{Z:}___WQ::}AN&%WL I I.’43ljt FNDVV !
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Problem case of differential termination (Cont’d)

e Background of the problem

— Until IBIS 5.0, a series component can not connect
two separate [Path Description]s
Quoted from IBIS 5.0 specification

Connecting two separate [Path Description]s with a series
component 1s not allowed.

e [t was allowed later IBIS 5.1

— The problem will be solved in the future
- However, check IBIS Version your EDA tool can use

Quoted from IBIS 5.1 specification

It 1s also allowed to insert a series component between
two branches of a single [Path Description], or even
between two separate [Path Description]s (see the
examples below) .
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Example described in IBIS specification

e Example of A [Path Description] including a differential
pair nets (Quoted from IBIS 5.1 specification)

A path including series passive components (C17, R21) between branches forming a differential termination:

[Path Description] CLK

Pin 137

Len=1.1 L=1n C=0.4p /

Node C17.1 | Pin 1 of Series C17
Len=1.2 L=1n C=0.4p /

Node R21.1 | Series R21 Pin 1 and 2 connections
Node R21.2

Len=1.3 L=1n C=0.4p /

Node C17.2 | Pin 2 of Series C17
Len=1.4 L=1n C=0.4p

Pin 138

137 «—f) _ )——
Len=1.1 Len=1.2

Pin 1 Pin 1
c17 R21
Pin 2 Pin 2
138 <+
Len=1.4 Len=1.3
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Example described in IBIS specification (Cont’d)

e Example of two separate [Path Description]s connected
by series component (Quoted from IBIS 5.1 specification)

Two paths connected by series resistors (R8, R9) used as differential
termination between components:

[Path Description] DP+ 20 = o) ) 0 )
d Len=1 Len=1.1 Len=1.2
Pin 20
Len=1 L=In CH QOther path(s):
Fork
_ _ b
Len=1.1 L=1 [Path Description] DP- "
Fork Pin 22 P8.D7
Node P8.1 ron-1 1,=1n C=0.4p /
Endfork Fork Len=1.5
Len=1.2 L=1 Len=1.1 L=1n C=0.4p / Pin T Pin 1
. gidekR8.l Fork - -
ndfor
Node Q8.D7 Pin 2 Pin 2
Len=1.3 L=1n Endfork
Fork Len=1.2 L=1n C=0.4p /
Len=1.4 L=l yode RS.2
Node P8.D5 Fndfork Pin
Endfork Len=1.3 L=1n C=0.4p / 08-b7
Len=1.5 L=1n Fork
NOde R9 . l Len:l . 4 L=1n C=O . 4p / Len=1.3
Node Q8.D5
21— r——=0 ) Q)
Endfork Len=1 Len=1.1 Len=1.2
Len=1.5 L=1n C=0.4p /
Node R9.2 | Pin 2 of Series RS9
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2.2 AC termination

e Problem case of AC termination
— The capacitor is interpreted as 100n€2 resistance

[Model] OSP_100n 1.5
Model type Terminator
| typ min max
C_comp 0.00F NA NA
[Pullup Reference] 1.5V NA NA
[Pulldown Reference] 0.00V NA NA
[POWER Clamp Reference] 1.5V NA NA
[GND Clamp Reference] 0.00Vv NA NA
| C(typ) C (min) C (max)
[Rpower] 100nF NA NA
SDRAM - ~ AC termination (Cy++Vpp) is defined by the
uo e, | terminator model
V..
ﬁj e i Vpp is defined 1.5V by the
Ryp [POWER Clamp Reference]
T G: CTT
"\ Though C;; is defined 100nF by the [Rpower],
simulators interpret as 100n<2 resistance
Ry N ~ | because [Rpower] is the keyword to define the
- resistance connected to the POWER
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2.2 AC termination (Cont'd)

e Background of the problem

— IBIS Terminator Model can
not define AC termination R
connected to the POWER o T rerereneel

|«——— TERMINATOR Model — |

POWER_clamp | I-Vv E;Rpower [Package] Keyword
Subparameters *

|
[ >

PIN
—O
R_pkg L_pkg
GND_clamp I-v E;Rgnd
E;Rac
C_comp —— —— Cac C_pkg —
GND or
[GND Clamp
Reference]

* Note: More advanced package parameters are available
within this standard, including more detailed

Quoted from IBIS SpeCiﬁcation power and ground net descriptions.
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3. Proposal

e Adding a keyword to connect to the POWER to

EBD or Terminator model

— Adding a "Power" keyword to EBD
model

e.d. Connected to 1.5V ideal voltage source

Fork
Len=2.100402 L=xxxX C=xxx R=xxx/
Node Ul.F7

Endfork

Len=88.011076 L=xxx C=xxx R=xxx/

Node CTT.Z2

Node CTT.1

Power 1.5

- Adding a keyword of AC termination
connected to the POWER to -
Terminator model —

|«——— TERMINATOR Model — |

[Voltage Range] or
[POWER Clamp Reference]

POWER_clamp

PIN
—O
R_pkg L_pkg
GND_clamp I-v E;Rgnd
E;Rac
C_comp —— l —— Cac C_pkg —
GND or
[GND Clamp
Reference]

* Note: More advanced package parameters are available
within this standard, including more detailed
power and ground net descriptions.
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e There are several problems of EBD model to
use DDR3 DIMM Simulation
— Check details of the IBIS EBD model you got
— Edit simulation models if necessary
— Check IBIS Version your EDA tool can use

e Proposal and Expecting for IBIS

— Adding a keyword to connect the AC termination to
the POWER

— Adding the EBD section to IBIS Cookbook

e IBIS Promotion Working Group provide any IBIS related
information, and proposal to the IBIS specification
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