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IBIS/HSPICE Model Quality Report

Design ID: V80A

Description: 4Gb 1.35V DDR3LSDRAM

Marketing device name(s)MT41K 1G4RH, MT41K512M8RH, MT41K 256 M16HA, MT41K1G4V80A,
MT41K512M8V80A, MT41K 256M16V80A

Valid speed grades:DDR3L-1066, DDR:L-1333, DDR3L-1600, DDR3L-1866

Zip filename: v80a_1p35_ibis.zip

IBIS filename: v80a_1p35.ibs, v80alp35 it.ibs File rev: 2.4

HSpice filename:v80a_1p35_hspice.zi File rev: 2.2

EBD filename (if applicable): File rev:

Dierev: E

Date: May 10, 2013

Datasheet Link (from micron.com):
http://www.micron.com/~/media/Documents/Products/D&a%20Sheet/DRAM/4Gb 1 35V_DDR3L.pd

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

Device Parameters

VDDQ — Slow: 1.283V Typical: 1.350V Fast: 1.425V
VDD - Slow: 1.283V Typical: 1.350V Fast: 1.425V
Junction Tempeature (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/pub/ibis/quality wi.

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

2. X Include the filename of the IS Quality Checklist that accompanies this re,

Filename: v80a_1p35ibis_quality checklist.xls
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IBIS MODEL Correlation

Datasheet Correlation

1. [X] For Output or I/O model compare datasheet IOH/I@tadvithIBIS pullup/pulldown data
a. Model nameDQ 34 106/, DQ_34 1600, DQ_34 1866’
i.  Pulldown IV versusJEDEC specification

Notes:| 1-¥ curve label editor

| Wiile notes here! ¥ 5 [ dq_34_1066 pd max

'EC_DDR3_1p35_34 pd typ|

EC_DDR3_1p35_34 pd min|

C_DDR3 1p35_34 pd max
dq_34_1066 pd typPhades

0.00 0.20 040 060 080 1.00 1.201.35 Curve 174
Amperes Yolts 47572012 3:01:38 PM
ii.  Pullup IV versusJEDEC specification
Notes:| 1-¥ curve label editor

| Write notes here! HTH | dg_34_1066 pu max
IEC_DDR3_1p35_34 pu typ
EC_DDR3_1p35_34 pu min
:C_DDR3 1p35_34 pu max
da_34 1066 pu typPiad¥

0.00 0.20 D40 060 080 1.00 1.201.35

Amperes Yolts
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b. Model nameDQ_40 1066, DQ_40_ 1600, DQ_40 18>
i.  Pulldown IV versusJEDEC specification

Hotes:| 1V curve label editor
| Wirite notes herel |5 5 |! | dq_40_1066 pd typ
EC_DDR3_1p35_40 pd min
C_DDR3_1p35_40 pd max
IEC_DDR3_1p35_40 pd typ
dq 40_1066 pd minPage™
dq_40_1066 pd max e
dg 40 1066 pd typPy

000 020 040 OGO 080 100 1.20135 Curve 1754
Amperes Yolts 47572012 3:05:00 PM

ii.  Pullup IV versusJEDEC specification

Hotes:| 1-¥ curve label editor

| Write notes herel |ﬁ|! | dq_40_1066 pu max

IEC_DDR3_1p35_40 pu typ|

EC_DDR3_1p35_40 pu min|

C_DDR3 1p35_40 pu max
dq_ 40_1066 pu typFEal

000 020 040 0G0 080 100 1.201.35 Curve 17588
Amperes Yolts 4752012 3:04:03 PH
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c. Model nameDQ 48 1066, DQ 48 1600, DQ 40 18**
i.  Pulldown IV versusJEDEC specification

Motes:| 1-¥ curve label editor

| Wiite notes herel 5111 |[]+80a_ait.ibs DQ_48_1066
EC_DDR3_1p35_48 pd min|
cC_DDR3_1p35_48 pd max
'EC_DDR3_1p35_48 pd typ
EC_DDR3 1p35 48 pu min
cC_DDR3_1p35_48 pu max
IEC_DDR3 1p35_ 48 putyp
ait.ibs DO_48_1066 pu minPaged¥
ait.ibs DQ_48_ 1066 pu maxFiases
_ait.ibs DO_48_1066 pu typPai
aitibs DA_48_1066 pd min[a

000 020 040 060 080 100 120135 Curve 17
Amperes Yolts 3772013 12:50:35 PM

ii.  Pullup IV versusJEDEC specification

Motes:| 1% curve label editor
[ Wiite notes herel 511 |[Tv80a_ait.ibs DQ_48_1066
EC_DDR3_1p35_48 pd min
cC_DDR3 _1p35_48 pd max
IEC_DDR3_1p35_48 pd typ|
EC_DDR2 1p35_48 pu min|
C_DDR3 1p35_48 pu max
IEC_DDR3_1p35_48 pu typ
ait.ibs DO_48_1066 pu min[Fagt
ait.ibs DQ_48 1066 pu maxias
_ait.ibs DQ_48 1066 pu typ el
ait.ibs DO_48_1066 pd min[ades

000 020 040 060 080 1.00 1270135 Curve 178
Amperes VYolts 372013 12:51:11 PM
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1. [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 namaT41K512M4RH, MT41K256M8RH (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 namavT41K128M16HA (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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2. X If slew rate specifications (riseall slew) are available from the datasheet, corgjSpice
simulationsto generate slew rate data and provide a compatédibe

IBIS Datasheet
Slew Rate
Model (V/ns) min typ max min max
Risin 2.37 3.32 4.58 2.50 6.00
DQ 34 1066 |~>Nd
Falling 2.05 2.97 4,15 2.50 6.00
Rising 2.27 3.38 4,59 2.50 6.00
DO 40 1
Q_40_1066 Falling 1.90 3.15 4.35 2.50 6.00
Rising 2.61 3.45 4.65 2.50 6.00
DQ_34_1600 Falling 2.15 3.01 4.20 2.50 6.00
Risin 2.40 3.45 4.61 2.50 6.00
DQ_40_1600 |29
Falling 2.02 3.15 4,34 2.50 6.00
Rising 2.84 3.61 473 2.50 6.00
DQ 34 1866
Q_34_ Falling 2.35 3.11 4.19 2.50 6.00
Risin 2.55 3.53 4.69 2.50 6.00
DQ 40 1866 [——>19
Falling 2.06 3.20 4.37 2.50 6.00

3. [X] Compare ODT data with datash

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

OoDT20 TYP MIN MAX

Vil (V) 0.515 0.4815 0.5525

Vih (V) 0.835 0.8015 0.8725

Ivil (A) -7.88E-03 | -7.06E-03 -8.62E-03

Ivih (A) 7.57E-03 6.84E-03 8.16E-03
TYP MAX MIN

Rtt (Model) 20.72 23.01 19.07

Rtt (datasheet -in units of

ZQ/12) 1.0 1.6 0.9

Rtt (datasheet) 20 32 18

ODT30 TYP MIN MAX

Vil (V) 0.515 0.4815 0.5525

Vih (V) 0.835 0.8015 0.8725

Ivil (A) -4.82E-03 | -4.32E-03 -5.28E-03

Ivih (A) 4.59E-03 4.17E-03 4.95E-03
TYP MAX MIN

Rtt (Model) 33.98 37.72 31.29

Rtt (datasheet -in units of

ZQ/12) 1.0 1.6 0.9

Rtt (datasheet) 30 48 27
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ODT40 TYP MIN MAX
Vil (V) 0.515 0.4815 0.5525
Vih (V) 0.835 0.8015 0.8725
Ivil (A) -3.63E-03 | -3.17E-03 -3.86E-03
Ivih (A) 3.51E-03 3.18E-03 3.79E-03
TYP MAX MIN
Rtt (Model) 45.43 50.35 41.85
Rtt (datasheet -in units of
ZQ/12) 1.0 1.6 0.9
Rtt (datasheet) 40 64 36
ODT60 TYP MIN MAX
Vil (V) 0.515 0.4815 0.5525
Vih (V) 0.835 0.8015 0.8725
Ivil (A) -2.40E-03 | -2.15E-03 -2.63E-03
Ivih (A) 2.31E-03 2.09E-03 2.49E-03
TYP MAX MIN
Rtt (Model) 67.92 75.40 62.53
Rtt (datasheet -in units of
ZQ/12) 1.0 1.6 0.9
Rtt (datasheet) 60 96 54
0ODT120 TYP MIN MAX
Vil (V) 0.515 0.4815 0.5525
Vih (V) 0.835 0.8015 0.8725
Ivil (A) -1.13E-03 | -1.02E-03 -1.22E-03
Ivih (A) 1.21E-03 1.09E-03 1.31E-03
TYP MAX MIN
Rtt (Model) 137.13 151.56 126.55
Rtt (datasheet -in units of
ZQ/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 condit®@re¢ different than the IBIS conditions, r@pice simulations using the
same neasurement conditis such as VCC, temperatuasd process. Include measurenr
conditions in themage label.
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a. Model nameDQ 34 1066, DQ_34_ 1600,

i Pulldown 1V versus Measuremt

DQ 34 1¢°°

Notes:

1Y curve label editor

| Write notes here!

% 5 || MEAS_34_1p5¥ pd min

dqg_34_1066 pd max
dqg 34_1066 pd typ
dqg_34_1066 pd min|
MEAS_ 34 1p5% pd maxPaades

Amperes Volts

ii.  Pullup IV versus Measureme

Hotes:

1-'¥ curve label editor

| Write notes herel

|5 5 |[] MEAS_34_1p5V pu min

025 050

075 1.00

Amperes Yoltz
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b. Model nameDQ_40 1066, DQ_40_ 1600, DQ_40 1¢*°
i. Pulldown 1V versus Measureme

Motes: 1'% curve label editor
| Wiite notes herel |§| 5 || | MEAS_40_1p5¥ pd min

Amperes Yolts

ii.  Pullup IV versus Measureme
Motes:| I-¥ curve label editor
| Write notes herel |ﬂTl| | MEAS_40_1p5Y pu min
dqg 40_1066 pu max
dq 40 1066 pu typ
dq 40 1066 pu min
MEAS_40_1p5Y pu max[Fge™
MEAS_40_1p5Y pu typ e
MEAS_40_1p5Y pu min et

0.00 02% 050 075 100 1.2% . Curve 178
Amperes Yoltz 372072012 11:32:58 Al
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2. [X] Compare C_compwith measure«C_comp. Provide C_congpmparison table for all models a
for all package combinations (i.e x4, x8 and ..

Component namaMT41K 512M4RH, MT41K256M8RH (78b, x4/x8)

IBIS Measurec

min Typ max min typ max

C_comp 1.28 1.35 1.43 NA NA NA

DQ | Cpackage| 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 namaiT41K 128M1€HA (96b, x16)

IBIS Measurec

min Typ max min typ max

C_comp 1.28 1.35 1.43 NA NA NA

DQ | C package 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. [] If measured clamp current data is avail, provide an IBIS versuzieasureme comparison for
all models.Include measurement conditions in image labels.

Not Available

4. []If slew rate data (rise/fall slew) available froomeasurements, complete Sy simulations to
generate slew rate data gmavide a comparison tak

Not Available
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IBIS vs Spice Correl

ation

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 diagram if it is differe Indicate the version of Spisgmulator used fo
simulations HSPICE 2008.0!

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

DQ 34 1066driving DQ 34 1066

20

)

(v}

Graphi3
1) (=)

w[tE pice_reur_in)_typ

w[he pios_revr_inj_glow
w(be pice_revr_inj_fasl

wibE_rewr_im_iyp

wlib_revi_ir_fas]

) :1iE)
uibe pios_out)_iyp

wits pice_ouf)_sbw
w[fe pice_out)_fazi
wlibis_oulj_fyp

w(ibe_oul)_fas!

14n
]

12n
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i. DQ_34_1066driving DQ_34_ODT20 1066

Graphta

) )
w{he pios_iowr_in]_typ

1.0

wlhs pice_towr_in]_slow
wihe piee_evr_in)_tfasi

wlibe_revi_in _fyp

wlibe _revr_in)_{as1

o) iE)
wlhs pice_ou)_lyp

w{he piee_oul)_s low
it pioe_oul) _f2st

wlibe_ouf)_typ

wlibs_puf)_tas!

T T T T T
11n 12n 13n 14n 15n 16n 17n

=)

ii. DQ_ 34 1066driving DQ_34 ODT30 1066

Graphi3

) 1(s]
wite pice_evr_in)_typ

it pice_wvr_in_slow
(b pice_mvr_in)_fasi

wlibe_revi_in) _typ

w(ibe_rcwvi_in) _tasi

) i)
it pics_ouf)_iyp

it pice_ou)_s b
it pice_out)_tasi

wiibE_ouf)_typ

i | wlibE_ouf)_tast

Q.0

11n 12n 12n 14n 18n 16n 17n
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iv. DQ_34_1066driving DQ_34_ODT40 1066

Graphl3
) 1)
12 N "
vihE pice_tevr_in)_iyp
it pice _towr_in)_slow
10 -
vihe pice_tewr_in)_tas!
LX)
=
0.6 i b 1 1 p 3 3 libis_revr_in_fas1
a4
oz
o) :is)
15

vl he pice_ouf)_iyp

it pice_ouf)_s ow

vihe pioe_oul)_fast

wlibi_ouf)_yp

wlibE_oui)_fasi

T T T T T
11n 12n 13n 14n 15n 1En 17n

(s}

v. DQ_34 1066driving DQ_34 ODT60 1066

Graph! 2

) 1z
[ Fe Fice_wvr_in)_iyp

vt pice_mwr_in)_slow
wite pice_mwr_in)_fast
wlibE_revr_in_iyp
wlibe_rcwr_ir_skw

wlibE_rewr_ir_fast

) A=)
vite pice_out)_lyp

wite pice_ouf)_sbw
wlts Fice_ouf) _fast

ulibe_ouf)_lyp

wlibe_ouf)_fast

11n 1zn 1Zn 14n 16n 16n 17n
1(s)
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vi. DQ 34 1066driving DQ 34 ODT120 1066

Giraphl 3

) :1is)
vl pies_vi_in)_iyp

vife pies_tevr_inj_slow
vibe pios_ovr_inj_fast

wiib_revi_ini _iyp

v}

wiib_reve_ir)_fasd

¥ i
it pise_ouf)_typ

vie pies_ouf)_s kw

i e pice_ouf)_tast

(v}

{ibE_ouf)_fas!

T T T T T
an 10n 11n 12n 12n 14n 15n

i)

vii. DQ_40 1066driving DQ 40 ODT60 1066

Graphi3

R
Vit Fice_rewr_im_iyp

vite pice_rewr_in)_slow
vihe pice _rewr_in)_fasi

wfibis_reur_in)_lyp

v :is)
vite pice_oul)_iyp

it pice_oul) g bow
it pice_oui)_tas!
(ibE_oufl_typ
wiibE_ouf)_show

w(ibE_ouf)_fast

T T T T T
11n 12n 13n 14n 15n 16n 1Tn

(=)

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 WARRANTED BY MICRON TO MEET MICRON’ S
PRODUCTION DATA SHEET SPECIFICATIONS.



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

viii. DQ_48_1066 drivingDQ_48 ODT60_1066

Graph13

V) : tis)
wihspice _rcwr_in)_typ

wihspice _rowr_in)_fast

wiibis_tewr_in)_typ

wiibis_rcwvr_in)_slow

wiibis_rcwr_in)_fast

V) o tis)

v hspice _ouf)

wihspice _out)_fast

wiibis_out)_typ

vl ibis_out)_slow

wiibis_out)_fast

00

an 10n 12n 14n
ts)

ix. DQ_34 1600 driving DQ_34_16(

20
| vik pice _iew_in)_fyp

[hs pice_owr_in)_slow
£ | vk piee _iewr_in)_tast

wfibis_reur_in)_iyp

V)

libE _rewr_in)_tast

) 1)
v{he pice_oul)_typ

y{hs pice_oulj_s low
vihs pice:_ouf) _fasi

i | wlibe_oufi_typ

vy

| wlibE_oui)_siow

(ibk_ouf)_fast

0.5

&n an 10n 11n 12n 13n
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x. DQ 34 1600 driving DQ_34 ODT20_16(

Graph13

0 A5}
Wt pice_rowr_in)_iyp

wits pice_rowr_in)_slow
Wit pice_rowr_in)_as

wlib_revr_in) _lyp

wii

wlib_revr_in_fas1

v i
w{he pice_oul)_fyp

wik pice_oul) s ko

wite pice_oui)_fasi

wlibi_ouf)_typ

w(ibk_ouf)_fast

T
10n 13n

(s}

xi. DQ 34 1600 driving DQ 34 ODT30_16(

Graphl3
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xii. DQ_34_1600 driving DQ_34_ODT40_16(
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xiii. DQ_34 1600 driving DQ_34 ODT60_16(
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xiv. DQ_34 1600 driving DQ 34 ODT120 16l
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xv. DQ_40_1600 driving DQ_40_ODT60_16(
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xvi. DQ_48_1600 driving DQ_48 ODT60_16(

Graph13
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xvii. DQ 34 1866 driving DQ_34 _18¢
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xvii. DQ_34_1866 driving DQ_34_ODT20_18(
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xix. DQ_34 1866 driving DQ 34 ODT30_18(
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xx. DQ_34 1866 driving DQ 34 ODT40_18(
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xxii. DQ_34_1866 driving DQ_34_ODT120_18|

Graphi3
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xxiii. DQ_40 1866 driving DQ_40 ODT60_18¢
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xxiv. DQ_48 1866 driving DQ_48 ODT60_18(

Graphi3
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Setup
T-line: Z0O 50 ohims,
Td=0.5nz
)
hzpice_out . .
T hzpice_rovr_in
- ihis_rcvr_in
Comments:
1. IBIS model maynot reflect speed grade availabili
2. Simulated |_V curves are the safor all speed grades.
3. IBIS Version is 4.2.
4. Only AIT model uses the 48 Ohm settings therefbig mot customery to match Pulldown &
Pullup 1V measurements to these settings. 34 Ohm and 40g@timgs were matched
Pulldown and Pullup ¥ measuremes.
. C_comp is compared with the DDL-1600 specification only.
6. Slew rate is based on HSPICE simulation with a 8btdad to Vtt. This icludes simple
package parasitics.
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