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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 gradesDDR3-1066, DDR:-1333, DDR3-1600, DDR3-1866, DDR3133"

Zip filename: v80a_ibis.zip

IBIS filename: v80a.ibs, v80a it.ibs File rev: 2.4

HSpice filename:v80a_hspice.zip File rev: 2.2

EBD filename (if applicable): File rev:

Dierev: E

Date: May 10, 2013

Datasheet link:

http://www.micron.com/~/media/Documents/Products/D&a%20Sheet/DRAM/4AGb _DDR3 SDRAM.pd

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

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 Capacitancel0.76nF
Included in HSPICE DQ/DQS models’ Yes Amount per DQ/DQS model:538pF/1076pF
VDDQ/VSSQ Decoupling Capacitance Series Resistan~2ohms

IBIS Quality Summary

1. X Include the IBIS QualitSpecification 2.0 Overall IBIS Quality levefor details on IBIS
Quality, referencéhe quality specification and quality checklisti&iS quality webpag
http://www.eda.org/pb/ibis/quality wip.

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

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

Filename: v80a_ibis_quality checklist.xI:
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IBIS MODEL Correlation

Datasheet Correlation

1. [X] For Output or /0O model compare datasheet IOH/I@tadvithIBIS pullup/pulldown data
a. Model nameDQ 34 1066, DQ 34 1600, DQ 34 21°
i.  Pulldown IV versusJEDEC specification

Notes:| 1-¥ curve label editor
| Write notes herel HT” | dq_34_1066 pd min |
JEDEC_DDR3Z 34 pd may|
JEDEC_DDR3_34 pd typ
JEDEC_DDR3_34 pd min|

dg_34_1066 pd maxFiges

Amperes Volts 372072012 10:47-48 AM

ii.  Pullup IV versusJEDEC specification
Notes:| I-'¥ curve label editor
| Write notes here! |3THWP“““"|
JEDEC_DDR3 34 pu max|
JEDEC_DDR3_34 pu typ|
JEDEC_DDR3_34 pu min
dq_34_1066 pu max[lade

E-3- .
0o.00 025 050 075 1.00 1.25 . Curve 17 g0
Amperes Volts 372072012 10:49:15 Al
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b. Model nameDQ 40 1066, DQ 40 1600, DQ 40 21°

Pulldown 1V versusJEDEC specification

Notes:| 1-¥ curve label editor

[ Wiile notes herel 1§ 5 || dq_40_1066 pd min

JEDEC_DDR3_40 pd max

JEDEC_DDR3_40 pd typ

JEDEC_DDR3_40 pd min
dg_40_1066 pd maxPagses

025 050 073 100 1.25% 1.50 Curve 1785
Amperes Volts 372052012 10:51:07 A

Pullup 1V versusJEDEC specification

Hotes:| 1-¥ curve label editor
| Write notes herel HT” [ dq_40_1066 pu min
JEDEC_DDR3_40 pu max
JEDEC_DDR3_40 pu typ|
JEDEC_DDR3_40 pu min
dq 401066 pu maxFagets
dg_40_1066 pu hypPEasse
dq 40 1066 pu minf

0.25 050 07 1.00 . . Curve 171
Amperes VYolts 372072012 10:52-48 AM
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c. Model nameDQ 48 1066, DQ 48 1600, DQ 48 21*°
i.  Pulldown IV versusJEDEC specification

Motes:| 1-¥ curve label editor
[ Wiite notes herel |§|W|| [+80a_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.ihz DQ_48 1066 pu typPaades

Amperes Yolts 3/5/2013 5:53:18 PM

ii.  Pullup IV versusJEDEC specification
Motes:| 1-¥ curve label editor
| Wiite notes herel EAL | [ v80a_ait.ibs DQ_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 07% 1.00 1.2% . Curve 175
Amperes Yolts 37572013 5:54:06 PH
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2. X] Compare C_comp with datasheet Input C. ProC_compcomparison table for all models a
for all package combinations (i.e. x4, x8 and ..

Component namaiT41J512M4RH, MT41J256M8RH (78b, x4/x8)

IBIS Datasheet
Min max min max

C_comy 1.28 1.43 NA NA

DQ | C packag 0.34 0.50 NA NA
C_tota 1.62 1.93 1.50 2.30

C_comy 0.58 0.73 NA NA

INPUT | C packag 0.27 0.44 NA NA
C_tota 0.84 1.17 0.75 1.30

C_comy 0.53 0.68 NA NA

CLK | C packag 0.36 0.37 NA NA
C_tota 0.88 1.05 0.80 1.40

Component namevT41J128M1€EHA (96b, x16)

IBIS Datasheet
min max min max

C_comy 1.28 1.43 NA NA

DQ | C packag 0.26 0.44 NA NA
C tota 1.53 1.87 1.50 2.30

C_comy 0.58 0.73 NA NA

INPUT | C packag 0.21 0.37 NA NA
C tota 0.79 1.10 0.75 1.30

C_comy 0.53 0.68 NA NA

CLK | C packag 0.26 0.26 NA NA
C tota 0.78 0.94 0.80 1.40
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3. X If slew rate specifications (riseall slew) are available from the datasheet, corgjSpice

simulationsto generate slew rate deand provide a comparison table.

IBIS Datasheet
Slew Rate
Model (V/ns) min typ max min max
Rising 3.02 4.14 5.53 2.50 6.00
DQ_34_1067 Falling 2.76 3.90 5.08 2.50 6.00
Risin 3.01 4.19 5.44 2.50 6.00
DQ_40 1067 [~>1d
- - Falling 2.73 4.02 5.13 2.50 6.00
Rising 3.19 4.23 5.55 2.50 6.00
DQ_34_1600 Falling 2.84 3.94 5.10 2.50 6.00
Rising 3.09 4.23 5.43 2.50 6.00
DO 40 1
Q_40_1600 Falling 2.76 4.03 5.11 2.50 6.00
Rising 3.68 4.54 5.72 2.50 6.00
DQ_34_2133 Falling 3.40 4.10 5.17 2.50 6.00
Rising 3.41 4.43 5.59 2.50 6.00
DQ 40 2133
Q_40_ Falling 3.19 4.13 5.20 2.50 6.00

4. [X] Compare ODT data with datash:

ODT calculated using the formula RTT=15gac)- Vi@ae)/ (I (ViHae) — [(ViLae)|

ODT20 TYP MIN MAX
Vil (V) 0.575 0.5375 0.6125
Vih (V) 0.925 0.8875 0.9625
Ivil (A) -8.63E-03 | -8.00E-03 -8.76E-03
Ivih (A) 8.43E-03 8.30E-03 9.53E-03
TYP MAX MIN
Rtt (Model) 20.51 21.48 19.14
Rtt (datasheet -in units of
ZQ/12) 1.0 1.6 0.9
Rtt (datasheet) 20 32 18
ODT30 TYP MIN MAX
Vil (V) 0.575 0.5375 0.6125
Vih (V) 0.925 0.8875 0.9625
Ivil (A) -5.75E-03 | -5.33E-03 -5.84E-03
Ivih (A) 5.62E-03 5.53E-03 6.35E-03
TYP MAX MIN
Rtt (Model) 30.77 32.22 28.72
Rtt (datasheet -in units of
ZQJ/12) 1.0 1.6 0.9
Rtt (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
Ivil (A) -4.21E-03 | -3.92E-03 -4.25E-03
Ivih (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
ZQJ/12) 1.0 1.6 0.9
Rtt (datasheet) 40 64 36
ODT60 TYP MIN MAX
Vil (V) 0.575 0.5375 0.6125
Vih (V) 0.925 0.8875 0.9625
Ivil (A) -2.87E-03 | -2.66E-03 -2.92E-03
Ivih (A) 2.82E-03 2.77E-03 3.18E-03
TYP MAX MIN
Rtt (Model) 61.51 64.41 57.40
Rtt (datasheet -in units of
ZQJ/12) 1.0 1.6 0.9
Rtt (datasheet) 60 96 54
ODT120 TYP MIN MAX
Vil (V) 0.575 0.5375 0.6125
Vih (V) 0.925 0.8875 0.9625
Ivil (A) -1.33E-03 | -1.25E-03 -1.33E-03
Ivih (A) 1.49E-03 1.45E-03 1.68E-03
TYP MAX MIN
Rtt (Model) 124.16 129.58 116.11
Rtt (datasheet -in units of
ZQJ/12) 1.0 1.6 0.9
Rtt (datasheet) 120 192 108

Measurement Correlation

1. [X] For Output or I/O modelcompare measured IOH/IOL data wiBiS pulluppulldown data. If
the measurement conditiare¢ different than the IBIS conditions, r@pice simulations using the
same measurement condils such as VCC, temperatuasd process. Include measurernr
conditions in themage label.
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a. Model nameDQ 34 1066, DQ 34 1600, DQ 34 21°
i. Pulldown 1V versus Measureme

Notes:| 1Y curve label editor
| Write notes herel |§T| [ MEAS_34_1p5Y pd min
o dq 34 1066 pd max
dq 34 1066 pd typ|
dqg_34 1066 pd min|
MEAS_34 1p5Y pd maxiades

Curve 1758
Amperes Yolts 3720420012 11:06:57 A

ii.  Pullup IV versus Measureme

1-¥ curve label editor

Write notes herel H 5 | MEAS_34 1p5¥ pu min

025 050 075 100 125 .
Amperes Yolts 37202012 11:08:22 A
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b. Model nameDQ_40 1066, DQ_40_1600, DQ_40_21°

Pulldown 1V versus Measureme

Hotes:| 1-¥ curve label editor

| Write notes herel |ﬁ|! | MEAS_40_1p5¥ pd min
dg 40 1066 pd max|
dq_40_1066 pd typ|
dg_40_1066 pd min

MEAS_40_1p5V pd maxPaades

Curve 1708
Amperes Yolts 37202012 11:31:29 AM

Pullup 1V versus Measureme

Notes:| 1'% curve label editor

| Write notes herel H 5 | MEAS_40_1p5¥ pu min |

000 025 050 075 100 1.2% .

Amperes Yolts 372072012 11:32:58 Al
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2. X] Compare C_compith measure«C_comp. Provide C_commmparison table for all models a
for all package combinationi.e x4, x8 and x16).

Component nameiT41J512M4RH, MT41J256M8RH (78b, x4/x8)

IBIS Measurec

min Typ max min typ max

C_comp 1.28 1.35 1.43 NA NA NA

DQ |[C packagel 0.34 0.42 0.50 NA NA NA
C_total 1.62 1.77 1.93 1.65 1.74 1.85

C_comp 0.58 0.65 0.73 NA NA NA

INPUT | C package| 0.27 0.33 0.44 NA NA NA
C_total 0.84 0.98 1.17 0.86 0.93 1.09

C_comp 0.53 0.60 0.68 NA NA NA

CLK | C package| 0.36 0.36 0.37 NA NA NA
C_total 0.88 0.96 1.05 0.90 0.93 0.95

Component naméviT41J128M16HA (96b, x16)

IBIS Measurec

min Typ max min typ max

C_comp 1.28 1.35 1.43 NA NA NA

DQ | Cpackage| 0.26 0.32 0.44 NA NA NA
C_total 1.53 1.67 1.87 1.61 1.71 1.84

C_comp 0.58 0.65 0.73 NA NA NA

INPUT | C package 0.21 0.30 0.37 NA NA NA
C_total 0.79 0.95 1.10 0.85 0.97 1.06

C_comp 0.53 0.60 0.68 NA NA NA

CLK | C package 0.26 0.26 0.26 NA NA NA
C_total 0.78 0.86 0.94 0.85 0.86 0.87

3. [X If measured clamp current data is avail, provide an IBIS versuzieasureme comparison for
all models.Include measurement conditions in image labels.

Not Available

4. [X If slew rate data (rise/fall slew) available froonmeasurements, complete Sy simulations to
generate slew rate data and provide a comparisda

Not Available
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IBIS vs Spice Correlation

1. [X] For all Output ot/O modes, run Spice transient simulationsing encrypted netlis and the

IBIS model (b-element).

a. [X] Use the setup and node naming convenishown below for théBIS and Spice files.
Update the setup diagreif it is different. Indicate the version of Spisenulator used fo
simulations HSPICE 2008.0¢

b. [X] Run simulationgor all corners cases andfastest speed graslgesting ODT models :
loads when applicable.

i. DQ_34_1066driving DQ_34 1066

wlhs pice_revr_ink_slow

20

w{te pice_revr_in)_iast

00

¥ 1]
= w(he pice_ouf)_fyp

w{te pioe_ouf) s bw

¥ | wire pice_oufy _jast

wlibis_oul_tast
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i. DQ_34 1066driving DQ_34 ODT20_1066

Grapht 3

V)

1) A=)

w{ke pice_tevr_inj_typ
w{le pioe_evr_in)_slow

w{ls pioe_wevr_in)_iast

wlibis_rwr_ini_fas1

1) A=)

Wik pice_ouf)_fyp
w[hs pice_ouf)_s bw
Wit pice_ouf) _jasi

wlibE_oufl_typ

T
14n 15n 16n
1is)

ii. DQ 34 1066driving DQ 34 ODT30 1066

Graphi3

[¥) <1ls)

(e pice_wwr_in}_yp
[ pice_mw_in]_slow
(ke pice_mowr_in)_iast

w(ibis_revr_ir] _iyp

[ibis_revr_ir)_ias1

[¥) <1ls)

(te pice_oui)_typ
(he pice_oui) = kw
v[fe piee_out)_tasi

[ibE_ouf)_typ

{ibi

v[ibis_oufy_fast

1is)

12
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iv. DQ_34_1066driving DQ_34_ODT40 1066

Graph1Z

00 i)
it pice:_rewr_in]_yp

it pice_rowr_in)_slow
(b pioe,_mwr_in)_last

libs_revi_in] _typ

iibis_revr_in)_fas1

00 i)
it pice:_oul)_lyp

ite Fice_ouf)_s ow
it pice_ouf)_iast

viibi_ouf)_fyp

i

viibi_ouf)_fast

v. DQ_34_1066driving DQ_34 ODT60 1066

Graph1Z
0 i)

ik pice:_rewr_inj_typ

it pice_rewr_in)_low
it pice_rwr_in)_iast

b

nl_typ

(v

libis_revi_ini _fas1

) i8]
{15 pioe_oui_lyp

it pice_ouf)_shbw
it pice_ouf)_iast

fibi_ouf)_fyp

1)

iibs_suf)_fas

T T T T T T T
120 12.6n 14n 14.5n 150 15.5n 160 16.5n 170 17.5n 1an
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vi. DQ_34_1066driving DQ_34 _ODT120 1066

Graph!3

00 i)
i pioe_mew_inj_typ

20

i pice_rewr_in)_glow
it pice_rewr_in)_iast

viibE_revi_ii _fyp

1)

iibis_revt_ir_fas1

00 )
ik pice_oul)_yp

o | it pice _oulj_zlow
i pice_ouf)_iast

b

1)

viibi_suf)_fasi

12n 13n 14n 150 160 17n

vii. DQ 40 1066driving DQ 40 ODT60 1066

Graph13

1¥] :1=)

w{te pice_tevr_in)_iyp

w{te pice_revr_in)_slow

w{te pice_tcvr_im)_fasi

w{ibis_rewr_ir)_fasi

) =Als)
w[hs pice_ouf)_typ

w{te pice_nuf)_z bow
w{te pice_puf)_fast

wlibE_nufl_typ

w{ibis_ouj_fazi

Rev 2.1, 2/4/2013 14 © 2013 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. PRODUCT S ARE ONLY WARRANTE D BY MICRON TO MEET MICRON’ S
PRODUCTION DATA SHEET SPECIFICATIONS.



®
/. Signal Integrity }I C I o n
B R&D

vii. DQ_48_1066 driving DQ 48 ODT60 066

Graph13

V) : 1(s)

w(hspice_rovr_in) fast
v(lbis_rovr_in)_typ
w(ibis_revr_in)_slow

v(lbis_revr_in)_fast

V) 219

wihspice_out)_fast
viikis_out)_typ

wiibis_out)_slow

I wiibis_out)_fast

ix. DQ 34 1600 driving DQ 34 16(

Graph!3
0 =)
20 [ pice_rowr_inj_typ
(e pice_rowr_in)_slow
20

(ke pice_rowr_in)_iast

{ibs_revi_ii _fyp

1)

[l
(ke pice:_oul) _typ

(ke Fice_ouf)_shw
(ke pice_ouf)_iast

w(ibs_ouf)_fyp

V)

(ibE_suf)_fast

0.5

95n 10n 10.5n 1n 11.50 12n 12.5n 120
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x. DQ_34 1600 driving DQ_34 ODT20_16(

it pice_rowr_in)_slow
v b pioe,_mwr_in)_iast

libs_revi_ir] _typ

iibis_revi_ir)_ias1

0y Aisd
it pice:_ouf}_typ

i Fice_ouf)_s ow
vihe pice:_ouf)_iast

I [viibs_ouf)_ivp

¢ | viibE_ouf)_fast

xi. DQ 34 1600 driving DQ 34 ODT30 16(

w[hs pice_mvr_ink_typ

Y

w{te pice_revr_in)_zlow

w{te pice_teur_in)_iasi

wlibie_rowr_inh_fyp

wlibis_rewr_irj_fasi

) Al
w{te pice_ouf)_typ

77| wibs piee_out) s low
wlke pice_ouf)_fast

wlibs_oull_typ

w{ibis_oufj_fasi

12.50

il=)
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Xii.

Xiii.

DQ_34_1600 driving DQ_34_ODT40_16(

Graph!3

1.5

() 1is)

05

ik pice:_mowr_in]_yp
i pice:_rowr_in]_slow

i pice_rowr_in]_iast

libis_revi_in] _fas1

o) His)

vy

05

i & pice_oull_fyp
7 vihe pice_ouf)_s bow
i pice:_ouf)_iast

iibE_ouf)_fyp

libi

viibE_ouf)_fast

DQ_34_1600 driving DQ_34 ODT60_16(

Graphi

o) 1)

(&8}

vite pice_tewr_in)_iyp
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xiv. DQ_34 1600 driving DQ 34 ODT120 16l
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XVii.

DQ_48_1600 driving DQ_48_ODT60_16(

Graphi3
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xvii. DQ 34 2133 driving DQ 34 ODT20 21!

xix. DQ_34 2133 driving DQ_34 ODT30_21:

Graphi3

¥ <)

it Fice _ivr_ini_fyp
ik pice:_evr_ing_slow

ik Fice_tevr_ini_ast

it pice_oul)_typ
vite Fice_oul)_s bw
it Fice_oul)_iazt

libi_oufy_typ

i ufibe_oul_tast

8.5n

100 10.5n

[¥) <1ls)

(e pice_wwr_in}_yp
[l pice_owr_in]_slow

(e pice_rowr_in)_iast

wfibis_rev_ir)_las1

[¥) <1ls)

w(te pice_oul)_fyp
w(hE pice_oul) s bw
w[fe pice_out)_fas

[ibE_oufy_typ

i

X w(ibie_oul)_ias

as5n

1an 10.5n

Rev 2.1, 2/4/2013

© 2013 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. PRODUCT S ARE ONLY WARRANTE D BY MICRON TO MEET MICRON’ S
PRODUCTION DATA SHEET SPECIFICATIONS.



[ Signal Integrity

AMcron

LT RE&D
xx. DQ 34 2133 driving DQ 34 ODT40 21!
Graph13 P
15 wits pice_tevi_in)_typ
wits pice_tevi_in)_slow
it pice_tevr_in]_fas
it
=
) -]
wite pice_oul)_iyp
w{hs pice_ouf)_s low
w{hs pice_ouf)_iasi
wibe_o
z
y wiibs_ou)_fasi
00 T T T T
&n 85n an 9.5n 10n 10.5n
iz}
xxi. DQ_34 2133 driving DQ_34 OD60 2133
Graph13 .
L2 w(he pice_mwr_in)_typ
w(hs pice_revr_in)_slow
(s pice_rowr_in}_tast
10
=
‘,-"‘ w(ibis_rowi_ini_fasl
a5 J
00 9 1)
15 w(he pice_ouf)_iyp
w(ts pice _oull_s kw
(e pice_oul)_fasi
10
w(ibi_ouf)_typ
= (ibk_ouf)_skw
w(ibe_ou)_tasi
a5
0o T T T T
&n &5n an 25n 10n 10.5n
1(s)
Rev 2.1, 2/4/2013 21 © 2013 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. PRODUCT S ARE ONLY WARRANTE D BY MICRON TO MEET MICRON’ S

PRODUCTION DATA SHEET SPECIFICATIONS.



[ Signal Integrity
RED

SN
N

AMcron

XXIi.

XXiii.
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xxiv. DQ_48_2133 driving DQ_4_ODT60_2133

Graphi3
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Setup
T-line: Z0 30 ohms,
Tod=0.5n=
hspice_out . .
— hspice_rovr_in
- ibiz_rcwr_in
Comments:
1. IBIS model maynot reflect speed grade availabili
2. Simulated IV curves are the same for all sperades.
3. Only AIT model uses the 48 Ohm <ngs therefore it is not customyato match Pulldown an
Pullup 1V measurements to these settings. 34 Ohm and 40%@tiings were matched
Pulldown and Pullup ¥ measurement
4. C_comp is compared with the DD-1600 specification only.
5. Slew rate is based on HSPICE simulation with a &btdad to Vtt. This icludes simple
package parasitics.
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