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IBIS/HSPICE Model Quality Report

Design ID: F67R

Description: 576Mb RLDRAM3 SDRAM

Marketing device name(s):MT44K32M18RB, MT44K16M36RB
Valid speed gradesRL3-1600, RL3-1866, RL3-2133
Zip filename: f67r_ibis.zip

IBIS filename: f67r.ibs, f67r_it.ibs File rev:2.0
HSpice filename:f67r_hspice.zip File rev: 2.0

EBD filename (if applicable): File rev:

Die rev: A

Date: March 15, 2012

Datasheet link:

E-mail modelsupport@micron.cofor questions regarding Quality Report.

Device Parameters

VDDQ - Slow: 1.140V Typical: 1.200V Fast: 1.260V
VDD - Slow: 1.280V Typical: 1.350V Fast: 1.420V
Junction Temperature (Commercial) - Slow:110C Typical: 50C Fast: 0C
Junction Temperature (Industrial) - Slow: 110C Typical: 50C Fast: -40C
VDDQ/VSSQ Decoupling Capacitancel7.16nF

Included in HSPICE DQ/QK models?Yes Amount per DQ/QK model: 390pF
VDDQ/VSSQ Decoupling Capacitance Series Resistandacluded, ~3.8 ohms

IBIS Quality Summary

1. X Include the IBIS Quality Specification 2.0 Ovéi&IS Quality level. For details on IBIS
Quality, reference the quality specification an@lgy checklist on IBIS quality webpage
http://www.eda.org/publ/ibis/quality wip/

Overall IBIS Quality Level: 1Q3MS
Exceptions: N/A

2. X Include the filename of the IBIS Quality Checklisat accompanies this report.

Filename: f67r_ibis_quality _checklist.xls
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IBIS MODEL Correlation

Datasheet Correlation

1. [X] For Output or /0O model compare datasheet IOH/tata with IBIS pullup/pulldown data.

a. Model nameDQ 40
i.  Pulldown I-V versulRLDRAM3 specification
dqg_ 40 _iv_ liz pd typ

dqg_ 40 _iv_ liz pd min
dg_40 v iz pd max
RLDRAM3 40 pd typPd
RLDRAM3 40 pd minjhs
RLDBAM3_40 pd max[Es

Amperes Yaolts IFS2012 4-39:24 PM
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ii.  Pullup I-V versuRLDRAMS3 specification

000 020 040 060 080 1.00 120

dg_ 40 iv_lis pu typ

dg_ 40 _iv_liz pu min
dq 40 _iv_liz pu max

Amperes Voltz

Model nameDQ_60

I.  Pulldown I-V versuRLDRAM3 specification

dq_60_iv. liz pd typ

dq 60 _iv.liz pd min

dq 60 _iv.hs pd max
RLDRAM3_E0 pd typps
RLDRAM3_ 60 pd minFiias

Rev 2.0, 3/3/2010
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ii.  Pullup I-V versuRLDRAMS3 specification
0.0E+0- dg 60_iv.liz pu typ
] dq_60_iv_lis pu min

dq_60_iv_lis pu max
RLDBAM3 60 pu typEaatEaaN
RLDRAM3 60 pu min R

020 040 OG0 080 1.00 1.20
Amperes Yolts JF2002 4:4217 PH

2. [X] Compare C_comp with datasheet Input C. Providee@pccomparison table for all models and
for all package combinations (i.e. x4, x8 and x16).

Component naméVT44K32M18PA, MT44K16M36PA

IBIS Datasheet

min max min max

DQ DM C_comp 1.15 1.35 NA NA

K DK C package 1.08 1.28 NA NA
Q C_total 2.23 2.63 2.00 3.10

C_comp 0.60 0.80 NA NA

INPUT | C package 1.11 1.36 NA NA
C_total 1.71 2.16 1.25 2.10

C_comp 0.60 0.80 NA NA

CLK C package 1.10 1.12 NA NA
C_total 1.70 1.92 1.30 2.20

C_comp 0.65 0.85 NA NA

JTAG IN | C package 0.93 1.14 NA NA
C_total 1.58 1.99 2.00 5.30

ITAG C_comp 1.15 1.35 NA NA

ouT C package 0.95 0.95 NA NA
C_total 2.10 2.30 2.00 5.30
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3. X If slew rate specifications (rise/fall slew) ara#able from the datasheet, complete HSpice
simulations to generate slew rate data and pravictemparison tablé.

IBIS Datasheet
Model Slew Rate (V/ns) min typ max min max
DQ_40 Risi_ng 3.00 3.39 3.60 2.50 6.00
Falling 2.81 3.42 3.68 2.50 6.00
Risin 2.13 2.52 2.71 2.50 6.00
DQ_60 [——ond
Falling 1.94 2.51 2.76 2.50 6.00

4. [X] Compare ODT data with datasheet.

ODT calculated using the formula RTT=)c)- Vitae)/|(I (Vineae) — I(ViLae)|

ODT40 TYP MIN MAX
Vil (V) 0.45 0.42 0.48
Vih (V) 0.75 0.72 0.78
Ivil (A) -3.52E-03 -3.01E-03 -3.74E-03
Ivih (A) 3.29E-03 3.09E-03 3.52E-03
TYP MAX MIN
Rtt (Model) 44.11 49.17 41.28
Rtt (datasheet-in units of ZQ/12) 1.0 1.6 0.9
Rtt (datasheet) 40 64 36
ODT60 TYP MIN MAX
Vil (V) 0.45 0.42 0.48
Vih (V) 0.75 0.72 0.78
Ivil (A) -2.36E-03 -2.02E-03 -2.52E-03
Ivih (A) 2.21E-03 2.08E-03 2.37E-03
TYP MAX MIN
Rtt (Model) 65.57 73.17 61.34
Rtt (datasheet-in units of ZQ/12) 1.0 1.6 0.9
Rtt (datasheet) 60 96 54
ODT120 TYP MIN MAX
Vil (V) 0.45 0.42 0.48
Vih (V) 0.75 0.72 0.78
Ivil (A) -1.19E-03 -1.02E-03 -1.27E-03
Ivih (A) 1.12E-03 1.05E-03 1.20E-03
TYP MAX MIN
Rtt (Model) 129.87 145.08 121.35
Rtt (datasheet-in units of ZQ/12) 1.0 1.6 0.9
Rtt (datasheet) 120 192 108
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Measurement Correlation

1. [X] For Output or /O models compare measured IOH/@ta with I1BIS pullup/pulldown data. If
the measurement conditions are different thanBth® tonditions, run HSpice simulations using the
same measurement conditions such as VCC, temperana process. Include measurement
conditions in the pullup/pulldown images.

a. Model nameDQ 40 1600
I.  Pulldown comparison, Measurement at 95C/1.140V04Yd.260V
Red is model, Yellow is measured

dg_40 iy liz pd typ

dg_ 40 _iv. liz pd min
dq_40_iv_liz pd max
67r_dg40_meas pd typ
I6¥1_dq40_meas pd minph
f6¥1_dqg40_meas pd maxFEge

Curve b

Amperes Yolts 372012 4:50:38 PM
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ii.  Pullup comparison, Measurement at 95C/1.140V arid.@60V

Red is model, Yellow is measured

0.20 0.40

060 080 1.00 1.20

dq 40 iv.hs pu typ

dg_40_i¥_hiz pu min
dq_40_iv.lis pu max
67r_dgd40_meas pu typl
f6fr_dg40_meas pu min}
f6/r_dg40_meas pu ma
Curve

Curve 7Rl

Amperes

Yolts

b. Model nameDQ 60 1600
I.  Pulldown comparison, Measurement at 95C/1.140V042Yd.260V

Red is model, Yellow is measured

0.00

0.20 040

060 080 100 120

dag_60_iv.lizs pd typ

dg 60_iv.lis pd min
dq_b0_iv liz pd max
f671_dgb0_meas pd typls
f67r_dgbl_meas pd min}
f67r_dqb0_meas pd max}

Amperes

Yolts
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ii.  Pullup comparison, Measurement at 95C/1.140V arid.@60V
Red is model, Yellow is measured

=

=

m

-

=
1

dg_b0_iv. liz pu typ

dg_60_iv. liz pu min

-2.0E-3 dq_B60_iv liz pu max

-4.0E-3 f671_dqb60_meas pu typEd
I6¥1_dqb60_meas pu minB

-6.0E-3 f671_dqb0_meas pu maxs
-B.0E-3

-10.0E-3

12.0E-3-

020 040 060 080 1.00 1.20
Amperes Yolts 34752012 4:54:12 PH
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2. [X] Compare C_comp with measured C_comp. Provide Cpa@mmparison table for all models and

for all package combinations (i.e x4, x8 and x16).

Component namévIT44K16M36RB

IBIS Measured
min typ max min typ max

DQ DM C_comp 1.15 1.25 1.35 NA NA NA

K DK C package 1.08 1.20 1.28 NA NA NA
Q C_total 2.23 2.45 2.63 2.27 2.43 2.61

C_comp 0.60 0.70 0.80 NA NA NA

INPUT | C package 1.11 1.31 1.36 NA NA NA
C_total 1.71 2.01 2.16 1.77 2.02 2.11

C_comp 0.60 0.70 0.80 NA NA NA

CLK C package 1.10 1.11 1.12 NA NA NA
C_total 1.70 1.81 1.92 1.80 1.81 1.84

C_comp 0.65 0.75 0.85 NA NA NA

JTAG IN | C package 0.93 1.05 1.14 NA NA NA
C total 1.58 1.80 1.99 1.61 1.76 1.90

ITAG C_comp 1.15 1.25 1.35 NA NA NA

ouT C package 0.95 0.95 0.95 NA NA NA
C_total 2.10 2.20 2.30 2.14 2.16 2.17

3. [] If measured clamp current data is available pwad IBIS and measurement comparison for all
models.

Not Available

4. []1If slew rate data (rise/fall slew) is availablerfr measurements, complete HSpice simulations to
generate slew rate data and provide a comparigba ta

Not Available

IBIS vs HSPICE Correlation

1. X For all Output or /0O models, run HSpice transigimulations using encrypted netlists and the

IBIS model (b-element).

a. [X] Use the setup and node naming conventions sholew lier the IBIS and HSpice deck file
(.sp file). Update the setup diagram if it is difnt. Indicate the version of HSPICE simulator
used for simulation2011.09

b. X] Run simulations for all corners cases and at maxirallowable speed grade
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i. DQ 40 2133 driving DQ 40 2133

GraphQ
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i. DQ 40 2133 driving DQ 40 ODT40 2133

GraphQ
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ii. DQ 40 2133 driving DQ_40 ODT60 2133

GraphQ
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iv. DQ 40 2133 driving DQ 40 ODT120 2133
GraphQ
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v. DQ 60 2133 driving DQ 60 2133

GraphQ
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vi. TDO 2133 driving TDO 2133
GraphQ
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Setup

T-lime: Z0 50 ohims,
Td=0.5n=

[ hapice_out E

ibiz_out .hgplce_rc?\-'r_ln
ihis_rcwr_in

Comments:

1. The effect of the series resistance from the pazkagdel is included in the IBIS pullup and
pulldown data that is compared to the datasheet@asurement IOH/IOL. This resistance is
also included in the IBIS ODT values that are coragdo the datasheet.

2. C_comp is compared with the RL3-1600 specificataly.

3. Slew rate is based on HSPICE simulation with a 8b&dad to Vtt. This includes simple
package parasitics for pin and power/gnd nets.

Document Revision History

Rev1.0- Date3/21/2011
a. IBIS revisionl.0
b. HSpice revisiorl.0
Revl.1- Date3/15/2012
a. IBIS revision2.0
b. HSpice revisior2.0
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