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IBIS/HSPICE Model Quality Report

Design ID: V80A

Description: 4Gb DDR3 SDRAM

Marketing device name(s): MT41J1G4RH, MT41J512M8RH, MT41J256M16HA, MT41J1G4V80A,
MT41J512M8V80A, MT41J256M16V80A

Valid speed grades: DDR3-1066, DDR3-1333, DDR3-1600, DDR3-1866, DDR3-2133 "

Zip filename: v80a_ibis.zip

IBIS filename: v80a.ibs, v80a_ait.ibs, v80a_aat.ibs File rev: 2.3

HSpice filename: v80a_hspice.zip File rev: 2.1

EBD filename (if applicable):  File rev:

Die rev: E

Date: March 5, 2013

Datasheet link: Go to www.micron.com and search for MT41J256M16HA (or any other marketing name)
and click on the “4Gb: x4, x8, x16 DDR3 SDRAM” data sheet link.

E-mail modelsupport @micron.com for questions regarding Quality Report.

Device Parameters

VDDQ - Slow: 1.425V Typical: 1.500V Fast: 1.575V
VDD - Slow: 1.425V Typical: 1.500V Fast: 1.575V
Junction Temperature (Commercial) - Slow: 110C Typical: 50C Fast: 0C
Junction Temperature (Industrial) - Slow: 110C Typical: 50C Fast: -40C
VDDQ/VSSQ Decoupling Capacitance: 10.76nF
Included in HSPICE DQ/DQS models? Yes Amount per DQ/DQS model: 538pF/1076pF
VDDQ/VSSQ Decoupling Capacitance Series Resistance: ~2ohms

IBIS Quality Summary

1. [X] Include the IBIS Quality Specification 2.0 Overall IBIS Quality level. For details on IBIS
Quality, reference the quality specification and quality checklist on IBIS quality webpage
http://www.eda.org/pub/ibis/quality wip/.

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

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

Filename: v80a_ibis_quality_checklist.xls
IBIS MODEL Correlation
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Datasheet Correlation

1. [X] For Output or I/0O model compare datasheet IOH/IOL data with IBIS pullup/pulldown data.
a. Model name: DQ_34_ 1066, DQ_34_ 1600, DQ_34_ 2133 2
i.  Pulldown I-V versus JEDEC specification

1-¥ curve label editor

| Write notes herel

|$ 5 || da_34 1066 pdmin |
JEDEC_DDR3_34 pd max
JEDEC_DDR3_34 pd typ
JEDEC_DDR3 34 pd min

dq_34_1066 pd max Pt

Amperes Volts

372042012 10:47:48 A

ii.  Pullup I-V versus JEDEC specification

Notes:|

1-¥ curve label editor

| Write notes herel

|# 5 [ do 34 1066 pumin |

0.25 050 0.75

1.00

JEDEC_DDR3 34 pu max
JEDEC_DDR3_34 pu typ
JEDEC_DDR3_34 pu min

dg_34_1066 pu maxPigles

Curve 17 EEa

Amperes Volts

372042012 10:49:15 Al
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b. Model name: DQ_40_1066, DQ_40_1600, DQ_40_2133 2
1. Pulldown I-V versus JEDEC specification

I-¥ curve label editor

Write notes here!

¥ 5 [ do_40_1086 pd min

0.25

050 07 100 1.25% 150

JEDEC_DDR3_40 pd max
JEDEC_DDR3_40 pd typ
JEDEC._DDR3_40 pd min,

dq_40_1066 pd maxPagees

Curve 17

Amperes

il.

Volts

372042012 10:51:07 Al

Pullup I-V versus JEDEC specification

1-¥ curve label editor

‘Write notes herel

0.00

0.25 050 075

|5 5 |[T" dq_40_1066 pu min
JEDEC_DDR3_40 pu max
JEDEC_DDR3_40 pu typ)

JEDEC_DDR3_40 pu min|
dq_ 40 1066 pu maxFages

Curve 1788

Amperes

Volts

3720/2012 10:52:48 A
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c. Model name: DQ_48_1066, DQ_48_1600, DQ_48_2133 **
1. Pulldown I-V versus JEDEC specification

Hotes:| 1-¥ curve label editor
[ Viite notes herel |51 || [v80a_ait.ibs DQ_48_1066
JEDEC_DDR3_48 pd typ
JEDEC_DDHR3_48 pd min|
JEDEC_DDH3 48 pd max
JEDEC_DDR3_48 pu typ
JEDEC_DDH3_48 pu min|
JEDEC_DDR3Z 48 pu max
_ait.ibs DO_48_1066 pu typFates

0.25
Amperes Yolts 3752013 5:53:18 PM

ii.  Pullup I-V versus JEDEC specification

Notes:| 1-¥ curve label editor

[ Wiite notes herel |§WII [v80a_ait.ibs DO_48_1066
JEDEC_DDR3_48 pd typ
JEDEC_DDR3_48 pd min
JEDEC_DDR3_48 pd max
JEDEC_DDR3_48 pu typ
JEDEC_DDR3_48 pu min
JEDEC_DDR3_48 pu max

_ait.ibs DO_48 1066 pu typ el

000 025 050 075 1.00
Amperes Volts 37572013 5:54:06 PH
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2. [X] Compare C_comp with datasheet Input C. Provide C_comp comparison table for all models and
for all package combinations (i.e. x4, x8 and x16). *

Component name: MT41J512M4DA, MT41J256M8DA (78b, x4/x8)

IBIS (pF) Datasheet (pF)

min max min max

C_comp 1.081 1231 MA MA

DQ |C package 0.370 0.520 MA MA
C total 1.451 1.751 1.600 2.300

C _comp 0.323 0.473 MA, MA,

INPUT |C package 0.290 0490 NA NA
C total 0.613 0.963 0.750 1.300

C_comp 0.279 0.429 MA MA

RST |C package 0.480 0480 NA NA
C total 0.759 0.909 0.00 3.00

C_comp 0.279 0.429 MA MA

CLK |C package 0.390 0.410] NA NA
C total 0.669 0.839 0.800 1.400

Component name: MT41J128M16DA (96b, x16)

IBIS (pF) Datasheet (pF)

min max min max

C_comp 1.081 1.231 MA, MA,

DQ |C package 0.330 0.540 MA MA
C total 1.411 1.7561 1.600 2300

C _comp 0.323 0.473 MA MA

INPUT |C package 0.280 0530] NA NA
C total 0.603 1.003 0.740 1.300

C_comp 0.279 0.429 MA MA

RST |C package 0.520 05200 NA MA
C total 0.799 0.949 0.00 3.00

C_comp 0.279 0.429 MA MA

CLK |C package 0.350 0.350] MNA MA
C_total 0.629 0.779 0.500 1.400
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3. [X] If slew rate specifications (rise/fall slew) are available from the datasheet, complete HSpice
simulations to generate slew rate data and provide a comparison table. >

IBIS Datasheet
Model Slew Rate (\V/ns)] min typ max min max
DQ_34_1067 | R N Y
DQ_40_1067 ¢ e 27w s o5 6o
DQ_34_1600 = 5% S N T N AT
DQ_40_1600 | R AT X I
DQ_34_2133 ¢ i R ) N AT
DQ_40_2133 7% o3 sa0 o5 600

4. [X] Compare ODT data with datasheet.

ODT calculated U.Sil’lg the formula RTT:(VIH(aC) - VIL(ac))/l(I (VIH(ac)) - I(VIL(ac))l

ODT20 TYP MIN MAX

Vil (V) 0.575 0.6375 0.6125

Vih (V) 0.925 0.8875 0.9625

hvil (A} -8.63E-03] -8.00E-03 -8.7T6E-03

lvih [A) 8.43E-03 8.30E-03 9.53E-03
TYP MAX MIN

Rit (Model) 20.51 21.48 19.14

Rtt (datasheet-in units of ZQM12) 1.0 1.6 0.9

Rit (datasheet) 20 32 18

ODT30 TYP MIN MAX

Vil (V) 0.575 0.6375 0.6125

Vih (V) 0.925 0.8875 0.9625

il (A} -5 75E-03]  -5.33E-03 -5 84E-03

Ivih {A) 5 62E-03 5. 53E-03 6.35E-03
TYP MAX MIN

Rit (Model) 3077 3222 25.72

Rit (datasheet-in units of ZQ/M12) 1.0 1.6 0.9

Rit (datasheet) 30 48 27
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ODT40 TYP MIN MAX
Vil (V) 0.575 0.5375 0.6125
Vih (V) 0.925 0.8875 0.9625
hvil (A) -4 21E-03] -3.92E-03 -4 25E-03
lvih (A) 4 30E-03| 4.22E-03 4 86E-03
TYP MAX MIN
Rtt (Model) 41.14 43.03 38.42
Rtt (datasheet-in units of ZQ/12) 1.0 1.6 0.9
Ritt (datasheet) 40 B4 36
ODTE0 TYP MIN MAX
Vil (V) 0.575 0.5375 0.6125
Vih (V) 0.925 0.8875 0.9625
hvil (A) -2.87E-03] -2 6BE-03 -2 92E-03
lvih (A) 2.82E-03[ 2.77E-03 3.18E-03
TYP MAX MIN
Rtt (Model) 61.51 64.41 5740
Rtt (datasheet-in units of ZQ/12) 1.0 1.6 0.9
Ritt (datasheet) 60 96 54
0DT120 TYP MIN MAX
Vil (V) 0.575 0.5375 0.6125
Vih (V) 0.925 0.8875 0.9625
il (A) -1.33E-03] -1.25E-03 -1.33E-03
lvih (A) 1.49E-03 1.45E-03 1.68E-03
TYP MAX MIN
Rtt (Model) 12416 129.58 116.11
Rtt (datasheet-in units of ZQM12) 1.0 1.6 0.9
Rtt (datasheet) 120 192 108

Measurement Correlation

1. X For Output or I/O models compare measured IOH/IOL data with IBIS pullup/pulldown data. If
the measurement conditions are different than the IBIS conditions, run HSpice simulations using the
same measurement conditions such as VCC, temperature, and process. Include measurement
conditions in the pullup/pulldown images.

Rev 2.0, 3/3/2010 7 © 2011 Micron Technology, Inc. All Rights Reserved

PRODUCTS AND SPECIFICATIONS DISCUSSED HEREIN ARE FOR EVALUATION AND REFERENCE PURPOSES ONLY AND ARE
SUBJECT TO CHANGE BY MICRON WITHOUT NOTICE. PRODUCTS ARE ONLY WARRANTED BY MICRON TO MEET MICRON’S
PRODUCTION DATA SHEET SPECIFICATIONS.



! Signal Integrity
A RED

b

AMlcron

a.

1. Pulldown I-V versus Measurement

Model name: DQ_34_1066, DQ_34_1600, DQ_34 2133 2

1-'¥ curve label editor

Write notes herel

5 5[] MEAS_34_1p5V¥ pd min

0.00

025 050 075 100 125 1.50

Amperes

il.

Volts

Pullup 1-V versus Measurement

372072012 11:06:57 AM

Notes:

I-¥ curve label editor

Write notes here!

|5 5 || MEAS_34_1p5¥ pu min

0.00

025% 05 07 100 1.25

dg_34_ 1066 pu max
dg 34 1066 pu typ|
dq 34 1066 pu min|
MEAS_34_1p5hV pu max[hades

Amperes

Volts

3/20/2012 11:08:22 AM
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b. Model name: DQ_40_1066, DQ_40_1600, DQ_40_2133 2

i

il.

Pulldown I-V versus Measurement

| Write notes herel

I-¥ curve label editor

|# 5 |[T MEAS_40_1p5V pd min _

dq 401066 pd max|
dq 40 1066 pd typ|
dq 40 1066 pd min|
MEAS_40 1p5 pd maxPads

Curve 178

Amperes

Pullup 1-V versus Measurement

372042012 11:31:29 Al

Hotes:

1-¥ curve label editor

Write notes here!

¥ 5 ||| MEAS_40_1p5¥ pu min

0.00 025

050 075 100 1.25

Yolts

Amperes

Rev 2.0, 3/3/2010
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2. [X] Compare C_comp with measured C_comp. Provide C_comp comparison table for all models and
for all package combinations (i.e x4, x8 and x16).
Component name: MT41J512M4DA, MT41J256M8DA (78b, x4/x8)

IBIS (pF) Measured (pF)

typ min max typ min max

C comp 1.156 1.081 1.231 MA MA A

DQ |C package 0.438 0.370 0.520 MA MA MA,
C total 1.593 1.451 1.751 1.608 1.485 1.699

C_comp 0.398 0.323 0.473 MA MA MA,

INPUT |C package 0.374 0.290 0.490 MA MA MA,
C_total 0.772 0.613 0.963 0.789 0.679 0.913

C comp 0.354 0.279 0.429 MA MA A,

RST |C package 0.480 0.480 0480 NA MA NA
C total 0.834 0.759 0.909 0.819 0.783 0.860

C_comp 0.354 0.279 0.429 MA MA MA,

CLK |C package 0.400 0.390 0.410 MA, MA, MA,
C total 0.754 0.669 0.839 0.741 0.700 0.787

Component name: MT41J128M16DA (96b, x16)

IBIS (pF) Measured (pF)

typ min max typ min max

C_comp 1.156 1.081 1.231 MA MA MNA

DQ |C package 0.414 0.330 0.550 MA MA MNA
C_total 1.569 1.411 1.781 1.599 1.516 1.736

C comp 0.398 0.323 0.473 MA MA MNA

INPUT |C package 0.429 0.280 0.530 MA, MA, MA
C total 0.827 0.603 1.003 0.85 0.73 0.96

C_comp 0.354 0.279 0.429 MA MA MNA

RST |C package 0.520 0.520 0.520 A, A, MNA
C total 0.874 0.799 0.949 0.904 0.891 0.924

C_comp 0.354 0.279 0.429 MA MA MNA

CLK |C package 0.350 0.350 0.350 MA MA MA
C_total 0.704 0.629 0.779 0.734 0.726 0.745

3. [] If measured clamp current data is available provide an IBIS and measurement comparison for all
models.
Not Available

4. []1f slew rate data (rise/fall slew) is available from measurements, complete HSpice simulations to
generate slew rate data and provide a comparison table.
Not Available
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IBIS vs HSPICE Correlation

1. [X] For all Output or I/0 models, run HSpice transient simulations using encrypted netlists and the
IBIS model (b-element).
a. [X] Use the setup and node naming conventions shown below for the IBIS and HSpice deck file
(.sp file). Update the setup diagram if it is different. Indicate the version of HSPICE simulator
used for simulations: 2008.09
b. [X] Run simulations for all corners cases and at maximum allowable speed grade

1. DQ_34_1066 driving DQ_34_ 1066

Graph1Z

) s
w{fe pice_tevr_inj_typ

(v

) A=)
wlhs pice_ouf)_typ

w{fe pice_puf) s bow

01
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ii. DQ_34_1066 driving DQ_34_ODT20_1066

Graphi3

o) )
wlts pice_rovr_ink_yp

wite pice_revr_in)_zlow

wits pioe_rur_in)_ias

)

o) =)
wite pice_ouf)_iyp

w{ts pioe_ouf) 5 bw
wite pice_ouf) _jasi

wlibis_ouli_typ

ii. DQ_34_1066 driving DQ_34_ODT30_1066

Graphi3
o) )

wits pioe_mvr_inj_typ

wits pioe_revr_in)_slow
wite pice_revr_in)_iast

wiibis_revi_iri_fyp

wlibis_revi_irj _fas1

o) )
wite pice_ouf)_typ

wits pice_oul)_skbw
wits pioe_out) _tast

wlibis_ouf)_fyp
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iv. DQ_34_1066 driving DQ_34_ODT40_1066

Grapht 3

[l
it pice_mwr_in}_yp

i Fioe_mowr_in)_slow
it pice_rowr_in)_iast

fibis_revi_in] _fyp

libis_revi_in] _fas1

[l
ik pice:_oul) _typ

it pice_oul) s kw
v[fe pioe_oul)_tasi

libs_ouf)_typ

v. DQ_34 1066 driving DQ_34_ODT60_1066

Graphi2

) 6
w{ke pice_tevr_in)_iyp

w{ls pioe_wvr_im)_fas!

w{ibE_tewr_ir)_iyp

v)

wlibis_rewr_in)_fasi

) =
w{te pice_ouf)_iyp

wike pive_ouf)_slow
W[t pice_ouf)_tast

wlibis_oull_fyp

vy
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vi. DQ_34 1066 driving DQ 34 ODT120_1066

Graphi3

o) :is)
vi e pice_ewr_inj_typ

20

vl pioe_tewr_in_slow

[ & pice _rewr_inj_fast

libE_revi_ini _typ

v

viibE_revi_ii_fas1

0 i)
i he pice_oul) _typ

k.| vimFice_outl sk
it pice_ouf)_iast

iibs_auf)_typ

(43

12n 12n 14n 15n 16n 17n
1i=)

vii. DQ_40_1066 driving DQ_40_ODT60_1066

Graph13

0 i)
ik pice:_rewr_inj_typ

it pice_rewr_in)_low

it pice_rwr_in)_iast
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viii. DQ_48_1066 driving DQ_48_ODT60_1066

Graphi3

) 1=

wihspice _tevr_in)_typ
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ix. DQ_34_1600 driving DQ_34_1600

Graphi

1 -1}
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x. DQ_34_1600 driving DQ_34_ODT20_1600

Grapht 3
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xi. DQ_34 1600 driving DQ_34_ODT30_1600

Graph13
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xii. DQ_34_1600 driving DQ_34_0ODT40_1600

GraphiZ

) -6
15

w{ke pice_revr_inj_iyp

W[k pive_mur_in)_slow
w{te pioe_revi_in)_fas!

w{ibis_rewr_ir)_typ

vy

wlibis_rewr_iry_fas{
05

) =)
w{te pice_ouf)_fyp

=™ w{ks pize_ouf)_s bow

w[hs pice_ouf)_tast

wlibis_ouli_typ

os

wlibis_ouly_tast

11n 11.50 12n 12.50

xiii. DQ_34_1600 driving DQ_34_0ODT60_1600

Grapht3
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xiv. DQ_34_1600 driving DQ_34 ODT120_1600

Grapht3
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xv. DQ_40_1600 driving DQ_40_ODT60_1600

Graph13
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xvi. DQ_48_1600 driving DQ_48_ODT60_1600

Graphi3
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xvii. DQ_34_ 2133 driving DQ_34 2133

Graphi3
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xviii. DQ_34 2133 driving DQ_34_ODT20_2133

Graph!3
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xix. DQ_34_2133 driving DQ_34 ODT30_2133

Graph!3
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xx. DQ_34_2133 driving DQ_34_ODT40_2133

Graph13
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xxi. DQ_34_2133 driving DQ_34 ODT60_2133
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xxii. DQ_34_ 2133 driving DQ_34_ODT120_2133

Grapht 3
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xxiil. DQ_40_2133 driving DQ_40_ODT60_2133

Grapht 3
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xxiv. DQ_48 2133 driving DQ_48_0ODT60_2133

Graphi3
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Comments:
1. IBIS model may not reflect speed grade availability.
2. Simulated I-V curves are the same for all speed grades.

3. Only AIT model uses the 48 Ohm settings therefore it is not customery to match Pulldown and
Pullup I-V measurements to these settings. 34 Ohm and 40 Ohm settings were matched to
Pulldown and Pullup I-V measurements.
4. C_comp is compared with the DDR3-1600 specification only.
5. Slew rate is based on HSPICE simulation with a 250hm load to Vtt. This includes simple
package parasitics.
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