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Introduction ZUK€N®

IBIS Files have become large and more complicated over time

1995 4 Mb programmable DRAM controller 142 kb

1998 MCU 40 MHz, 16-bit, 32 kb 1 7 100 169 kb 2.1

2002 512 Mb SDRAM 1 2 54 52 kb 3.2

2008 1 Gb DDR2 SDRAM 3 33 100 1,570 kb 4.0

2015 8 GB LPDDR4 SDRAM 4 137 200 - 432 15,550 kb 4.2

(same as above, but power aware models) 28,120 kb 5.0

2017 automotive Ethernet switch 1 203 128 8.920 kb 3.2
« Even much larger IBIS files exist (biggest seen ~340 MB)

* Requires a robust editor (e.g., vi, emacs, notepad++)
 Difficult to handle when modifications or adjustments are required
« Causes long processing times
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Introduction

Issues in application

« Several components included in a single IBIS file
« Break down / modify IBIS file so that only the

actually required component remains

« Remove unused components, packages, and

models from the original IBIS file

(continued) LZURKEN

@ cmp_example.bd

File Edit Options Buffers Tools
| Part Humber VDD/VDDQ

nnnn M32D1GZ
nnnn_ MEe4DINH

1.10/1.10
1.10/1.10
1.10/1.10

nnnn_ ME4DINW

Text  Help
Architecture Package

256M WFBGL (200b,SDP,11x14.5x0.8)
256M WFBGL (272b,DDP,15x15x0.7)

256M VFBGL (432b,DDP,15x15x0.85)

BareDie

1%—-- cmp example. txt

a1l L1 (Text)

L

« Several speed levels, supply voltages, and ODTs are
included in a single IBIS file

@ mdl_sel_example.txt
File Edit Options Buffers Tools Text Help

R Y i 5 models A

* Most often realized by means of [Model Selector]s

Ensure the desired models are used in simulation

Put the desired model in the first line

Make all relevant models available e.g., to enable
series simulation with different ODTs

EDA tool and simulator dependent
Keep only relevant models in the [Model Selector]

| For the following output pad, §jvis=l, V25=0, VDDO=1.8V

nnn_SRO_18_Z0 =oo0uU =0

[.:a]
#12 supply conditions

|For the £
nnn SRO_25_Z0
I iawl

|
|For the following output pad,
-

nnn SR3 33 Z15 zzz_PUPD EN with ZPR/ZNR=1111, SR=3 v
1\--—- mdl sel example.txt All Lé (Text)

18=0, V25=0, VDDC=3.3V

-~
LV
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Prepare IBIS Files for Simulation ZUKCEN

Pin D‘ata] Series Pin Mappings] Package Data]

Fir | Differe* Signal | Maodel | Madel Infarmation ;I
182 C_LED3] DCIOBLEDPS0 Selector: DCLEDP50_18_LEDO,... and 23 more

23 RESETn msel2 Selector: mmma2_18,... and 2 more

124 VoD POWER

» Select model or groups of models as needed = TRACESWO | DCHSOUT? . Selector, mmm SRO.16.20,. and 191 more

TRACEDATA[3] DCHS0UTZ  Selecton m

Assign Model

» Requires some more insight into the IBIS file e . — .y

TRACEDATA[1] DCHSOUTZ2  Selector: m

+ Can be difficult with really large files with T Tmenn Bosov s —— e
E il o i electon m
an e I |CU t Wlt rea y arge I eS Wlt many VD00 POWER == : mmm_5R0_18_78 Qutput typ/bo/we
SRO_18_79 Output typ/bc/we
93 AVDD_PLL POWER ——r— B s
models and large [Model Selector]s bt X2 nomodel  Terminator (MMSURERTETIT, LT
95 AVSSC del  Terminator |TTT-2rA utpd priociwe
o6 XTALT nomodel  Terminator [MMM_SR025.Z10  Output typ/bcfwe J
° EDA SOftware ml ht hel 97 WAKE_IN normodel Terminateor mmm_3R0_25_Z11 Output typ/be/we
98 INH normodel Terminator mmm_5R0_25_712 Output typ/be/we
99 VBATR nomodel Terminator || m_5R0_25 713 Output typ/be/we
. SRO_25 714 Qutput typ/bciwe
100 VBATF del T tor [T P P
« May help to break down IBIS data 0 veaTE nomodel . Terminator L UT 000715 utput yp/bchme
102 RSET normodel Terminator mmm_5R0_25_72 Output typ/be/we
: 103 HSDACP nomodel  Terminator ["MM-2R0.2.23  Output typ/befwe
« May allow selection of components and models mmm SR0 25 74 Output typ/be/we
7 I mmm_SR0_23_75 Output typ/bci/we
at some stage towards simulation — LI
mmm_S| Madel Pre
I mmm S Pinnumber = Signal name N ¢ T \
— ame Yp
(o - Si o ' < 64 E4 DQ5 A «B DO_PD40_ODTDIS VOH30 HME Y v
nﬁ IBIS Development Studio - Sintecs - [example.ibs®] 65 5 Vss Eﬁ o
File Edit View Tools [BIS Chat Window Help 66 E8 Vss 6 0
JJ ; H“J - ' ke “J A a @Y % ||||I|. ||ﬂ I_. “J G- Y I 67 E9 DQI3A 44 DQ_PD40_0DTDIS_VOH30 BE Y v
e 8 % 2301 ioaeL Seicotor] 5os F E D10 DOSI_c A -4[Das_PD40_0ODTDIS VOH3D  ~ |74 v v
= T =]|f 2302, 6 Elf DQl0A -p|DQS_PDA0 ODTDISVOHI A |74 v v
Wh t ft 1 bl t d - @ [Component] nnn_M32D16Z 2303 DQS_PD40_ODIDIS_VOH30 40 Onm Pulldewn, No System O < DQ5_PD48_ODTDIS_VOH30 >
a. ever SO Ware IS a e O O, i @ [Componert] nnnn_Mg4D2NH — || 2302 DQS_PD48_ODTDIS_VOH30 45 Ohm Pulldown, No System OI DQS_PD60_ODTDIS_VOH30
[ @ [Component] nnnn_M&4DZNW 2305 DQS PDE0_ODIDIS VOH30 €0 Ohm Pulldown, Mo System CI Medel information DQS_PDB0_ODTDIS_VOH30
- @ [Component] nnnn_M3201 2306 DQS_PDE0_ODIDIS_VOH3O 80 Ohm Pulldown, No System OI - DG5_PD120_OOTDIS_VOH30
many users feel u nCO mfo rtable - € [Model Selector] DQ 2307 DQS_PD120_ODTDIS VOHSO 120 Onm Pulldown, No System O Typical Well pos_pD240_0DTDIS_YOH30
® i [Model Selector] DOS 2308 DQS PD240_ODTDIS_VOH3O 240 Ohm Pulldown, No System ( veC (v 1.10000 1.0600) DQS_PD40_0DT40_VOH30
. . . - @ [Model Selector] CLK_INPUT 2309 DQS_PD40_ODT40_VOH30 40 Ohm Pulldown, 40 Ohm Syste Rol/Roh (Ohm) 77.95/41.23 82,1574 DOS_PD48_00T40_VOH30
digging that much into IBIS and 8 lecd s calveur 2510 pos_eoso ovmso vomso 1 om Putldomm, - 377 cogy|DO5PDRLODTACNOHSD
gg g - @) [Model Selector] CS_INPUT 2311 DQS_PD60_ODT40_VOH30 60 Chm Pulldown, e e | pas_Ppe0_oDT40.VOH30
g g mmje:} %E% ggg:g : 2312 DQS PD80 ODT40 VCH3O 80 Ohm Pulldown, Cin (pF) 1.019 1083 | b5 PD120_0DT40 VOH3D
'| odel 2313 DQS_PD120_ODT40_VOH30 120 Ohm Pulldown, DQS_PD240_0DT40_VOH30
[+ =% [Modell DQ_PDE0_ODTDIS_V... ~ — =) %, The type of the selected model does not -
IB I S fl eS B [Mogell DO-PDSY ODTDIEV. ‘lzau DOS PD240 ODT40 VOH30 240 Ohm Pulldewn, 4 £:_;m ggﬁ xg:i
- «52 [Model] DC_PD120_0DTDIS_V... = 3
[ Imzd:n DO PD240 ODTDIS V.., 7| |_Textview | ChartView | DOS_PDB0_0DTAS_ VOH30 |
7 [Enlbenitentinli e




Existing [Model Selector]

Existing [Model Selector]

» Description: Used to pick a [Model] from a list of [Model]s for a pin which uses a programmable buffer

R;pin

200.0m
NA

320.0m
290.0m

L_pin

5.0nH
6.3nH
3.1nH
3.0nH

buffer without slew rate control
buffer without slew rate control
buffer with slew rate control

Example:
[Pin] signal name model name
I
1 RASO# Progbufferl
2 EN1# Inputl
4 D1 Progbuffer2
6 D2 Progbuffer2
[Model Selector] Progbufferl
| model name description
OuUT 4 4 mA
OuT_8 8 mA
OUT_4s 4 mA
OUT_6S 6 mA

I
[Model Selector]

OUT_6S 6
OUT_8S 8
OUT_4 4
OUT_6 6
OUT_8 8

REEBE

buffer with slew rate control

Progbuffer2

buffer with slew rate control
buffer with slew rate control
buffer without slew rate control
buffer without slew rate control
buffer without slew rate control

C_pin

2.0pF
NA

2.2pF
2.1pF

ZURKEN
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Proposed [Model Group Selector]

New IBIS keyword [Model Group Selector]
» Description: Used to define groups of [Model]s supporting a correlated model selection from a list of models for pins

Example I:

[Pin]

o NR

signal name

RASO#
EN1#
D1

D2

[Model Group Selector]
| model name

model_pame

Progbufferl
Inputl
Progbuffer2
Progbuffer2

model group

JouT 4 NO_SRC
lout_s8 NO_SRC
OUT_4S SRC

LouT_6s SRC

[Model Group Selector]

A 4

OUT_6S
OUT_8S
OUT 10S
|ouT 4
“|louT 8

SRC
SRC
SRC
NO_SRC
NO SRC

P

1

Progbufferl

description

4
8
4
6

6
8
0
4
8

mA buffer
mA buffer
mA buffer
mA buffer

rogbuffer?

mA buffer
mA buffer
mA buffer
mA buffer
mA buffer

R_pin L_pin C_pin
200.0m 5.0nH 2.0pF

NA 6.3nH NA

320.0m 3.1nH 2.2pF
290.0m 3.0nH 2.1pF
without slew rate control

without slew rate control
with slew rate control
with slew rate control

with slew rate control
with slew rate control
with slew rate control
without slew rate control
without slew rate control

ZURKEN

 Allows to define groups of models, e.g.,
for different operating conditions

» Groups are supposed to be consistently
defined within an IBIS file and supported
across all [Model Group Selector]s
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Proposed [Model Group Selector] (continued) ZUKEN

New IBIS keyword [Model Group Selector]

Example Il
[Pin] signal name model name R pin L pin C_pin
I
1 RASO# Progbufferl 200.0m 5.0nH 2.0pF
2 EN1# Inputl NA 6.3nH NA ) ) .
4 D1 Progbuffer? 320.0m 3.1lnH 2.2pF  Allows to define operating condition
6 D2 Progbuffer2 290.0m 3.0nH 2.1pF specific sets of models throughout the

IBIS file

[Model Group Selector] Progbufferl
| model name model group description

OUT 4 NO SRC 4 mA buffer without slew rate control
» OUT 8 NO SRC 8 mA buffer without slew rate control
»| OUT 4S SRC L 4 mA buffer with slew rate control
» OUT 695 SRC H | 6 mA buffer with slew rate control

I
[Model Group Selector] Progbuffer2

OUT 6S SRC L 6 mA buffer with slew rate control
OUT_8S SRC_H 8 mA buffer with slew rate control
‘louT _10sS SRC _H 10 mA buffer with slew rate control
» OUT 4 NO SRC 4 4 mA buffer without slew rate control
OUT 8 NO SRC 8 8 mA buffer without slew rate control
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Proposed [Model Group Selector] (continued) ZUKCEN

Pin Datal Series Pin Mappingsl Package Datal

in ifferel Sigha ods odel |nformatian :I
° Advantag es Of [MOdEI G rOup SeleCtO r] Elsjz o ‘!Ca_LElil}[R] |IZTCIE:JI|3LEDP50|E':1I:ctlc|ir:fDCLEDPSGJB_LED{),... and 23 more
83 RESETR msel2 Selectors mmm2_18,... and 2 more
. o VDD POWER
« Clear mapping of groups of models to ; s

A ATA[3, S0UTZ S . I
TRACEDATA[3] DCHSOUT. Assign Model n

Operatlon Condltlons ::: $Eﬁgggﬁ$ﬁﬁ} gggzgﬂl: Filter.l 'lxl ModelSeIector:I DCHSOUTZL' Group:l 0-1_'\.I'DD18LI
a0 ry

TRACEDATA[0] DCHSOUTZ 5

. I:" TRACECLK e o Madel Type A, Condition 1=
 Enables correlated model selections - ey oSO imim SR0.25.20__Output
- AVDD PLL POWER mimm_SR0_25_71 Output typ/bciwe
.. . 04 XTAL 2 nomodel T PMM-SR0.25.22 Output fyp/bcfwe
« Allows driving more advanced model selections s ast  nomoss  7[rmmRsE Oupe /i
o6 XTAL 1 nomodel T SR utput fyp/bcfwe
o7 WAKE_IN nomodel T mmm-;:g—i;—;; Output fyp/bcfwe
. . . - - rmm_SR0_25 . Output typ/bch
« Allows specifying and using model groups in B N nomedd TG ot oplcrne
. . . 100 VBATE nomodel T mrmm_SR0_25_Z8 Output typ/bciwe
mimm_SR0_25_Z9 Cutput typ/bc/
series simulations o TR nemedd  TEERST e o
103 HSDACP nomodel T mimm_SR0_25_711 Output typ/befwe
. e . mmm_SR0_25 712 Output typ/bofwe
« Can reduce the need to edit the original IBIS file ', mmm SRO25 213 Output yp/bcsne
mmm_5R0_25_714 Output typ/bc/we
. . . . rmmm_5R0_25_715 Output typ/bofwe
 Can coexist with existing [Model Selector] | S0 Z outpt o g
|||mmm_SR0_25 715 Output typ/beciwe -
4l | Bl

OK | Cancell ‘

* Propose a BIRD for [Model Group Selector]
* Depending on the feedback and support
« Happy to do this with others who want to support the [Model Group Selector]
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Further Improvements to Simplify IBIS Application ZUKEN

« What model makers can do
» Prepare separate IBIS files for different application conditions
« Use model names which following an obvious naming schema
« Use meaningful descriptions in [Model selector]s

« Make IBIS files consistent with data sheets, e.g., regarding
buffer names, packages, signhal names, etc.

« What software vendors can do
« Not much more — software is almost perfect ©L©
« Find smarter ways to present IBIS data for application
« Allow flexible IBIS configuration with an intuitive user interface
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Summary ZUKEN

» |BIS files grow in size and complexity

* More data, better data

« Smarter semiconductors require better modeling

« Better modeling requires enhanced modeling capabilities (which drives IBIS)
« Software is often helpful

» |BIS files can be improved

« [Model Group Selector] can be a part simplifying IBIS application
« Can help EDA vendors and model makers, and thus our mutual users

© Zuken 2018



m ZUKEN
Thank you!

Questions?




