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IBIS/HSPICE Model Quality Report

Design ID: QLLP

Description: 1Gb: x8/x16, 3V, MT28EW 45nm Embedded Parallel NOR

Marketing device name(s): MT28EW01GABALXPC-xxAT, MT28EW01GABA1XPC-xxIT,
MT28EWO01GABA1xJS-xXAT, MT28EW01GABALXJS-xxIT

Valid speed grades: Page access: 20ns

Zip filename: IBIS_MT28EWO01GABA.zip

IBIS filename: mt28ew01lgaba_3p0 it.ibs File rev: 2.1 and later  and
IBIS filename: mt28ew01gaba_3p0_at.ibs File rev: 2.1 and later  and
IBIS filename: mt28ew0lgaba_1p8 it.ibs File rev: 2.1 and later  and
IBIS filename: mt28ew01gaba_1p8 at.ibs File rev: 2.1 and later
HSpice filename: N/A  File rev: N/A

EBD filename (if applicable): N/A File rev: N/A

Die rev: Rev A

Date: from July 19, 2016

Datasheet Link (from micron.com): go to micron.com and search for the marketing part number

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

Device Parameters

VCCQ - Slow: 2.70 Typical: 3.00 Fast: 3.60
and (depending on the .ibs model)
VCCQ - Slow: 1.65 Typical: 1.80 Fast: 1.95
VCC - Slow: 2.7 Typical: 3.0 Fast: 3.60
Junction Temperature (Industrial) - Slow: 105 Typical: 50 Fast: -40
Junction Temperature (Automotive) - Slow: 120 Typical: 50 Fast: -40
VDDQ/VSSQ Decoupling Capacitance:

Included in HSPICE DQ/DQS models?

Amount per DQ/DQS model:
VDDQ/VSSQ Decoupling Capacitance Series Resistance:
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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: 3MS
Exceptions:

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

Filename: mt28ew0lgaba_ibis_quality_checklist.xIsx

IBIS MODEL Correlation

Datasheet Correlation

1. [X] For Output or 1/0 model compare datasheet IOH/IOL data with I1BIS pullup/pulldown data.
Datasheet data N/A

2. [X] If slew rate specifications (rise/fall slew) are available from the datasheet, complete Spice simulations to
generate slew rate data and provide a comparison table.

Datasheet data N/A
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3. [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: MT28EWO01GABA1xJS

IBIS (pF) Datasheet (pF)
min max min max
C_comp 3.458 4953 MNA A
DQ C packagd 0.330 0431  NA A
C total 3787 5.389] 3.000 6.000
OE# BYTE# o 2816] 3863 3.000 | 5.000
T e
A19’A20’A21’ CE# C total 3.660 5.2200 3.000 8.000
T SN s 1
A11,A12,A14,A22 [ 1564 5612] 3000 | 8000
C_comp 4 655 5.655 MNA A
A1, A2, A3, A13, A5, C packags 0.370 0438 MNA MA
Aza’ WE# C total 5.025 6.093] 3.000 §.000
C comp 2.374 3.374 MA A
RY/IBY# C packags 0.381 0.381 MA MA
C total 2.755 3.755] 3.000 6.000
C_comp 8.742 9.742 MNA A
RST# C packagd 0 376 0376 MA MNA
C total 9.118 10.118]  3.000 8.000

Component name: MT28EWO01GABA1xPC
IBIS (pF) Datasheet (pF)
min max min max
C comp 3458 4 958 MA MA
DQ C packagg 0.508 0.955]  NA MA
C total 3.966 59131 3.000 6000
Y N e o
OE# BYTE#  [c 3.098] 4546 3.000 | 8.000
T N e e
A19,A20, A21, CE# |7 o 3812]  6.070] 3.000 | 8.000
Yy YT N s
A11’ A12’ A14’ A22 C total 4683 6.052] 3.000 8.000
C_comp 4 655 5655 MNA MNA
A1, A2, A3, A13, A1S, C packagd 0529 0928] NA MA
Aza’ WE# C total 5.184 6.583] 3.000 8.000
C_comp 2.374 3.374 MA MNA
RY/BY# C packagsg 0.529 0529 NA MA
C total 2903 3.903] 3.000 6.000
C_comp 8.742 9.742 MNA MNA
RST# C packagd 0 659 0659 MA MA
C total 9.401 10401 3.000 8.000
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Measurement Correlation

1. [X] For Output or 1/0 models compare measured IOH/IOL data with 1BIS pullup/pulldown data. If
the measurement conditions are different than the IBIS conditions, run Spice simulations using the
same measurement conditions such as VCC, temperature, and process. Include measurement
conditions in the image labels.

Rev 2.1, 2/4/2013 4 © 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. PRODUCTS ARE ONLY WARRANTED BY MICRON TO MEET MICRON’ S
PRODUCTION DATA SHEET SPECIFICATIONS.



J Signal Integrity
i P RED

AMcron

a. Model name: DQ PC

i.  Pullup comparison. Measurement conditions:
= 3.0V(Typ), 2.7V(Min), 3.6V(Max)

VCCQ

Ambient Temp=35C(Typ), 85C(Min), -40C(Max)

0.00 D50 1.00 1.50 2.00 250 3.00

3.60

dgbuf_3v_BGA pd typ|

dgbuf_3v_BGA pd min
dgbuf_3v_BGA pd max|
dgbuf_3v_BGA pu typ|

dgbuf_3v_BGA pu min|
dgbuf_3v_BGA pu max|
BGA_Die_1 pu tpplades

Amperes

VYolts

ii.  Pulldown comparison. Measurement conditions:
= 3.0V(Typ), 2.7V(Min), 3.6V (Max)

VCCQ

Ambient Temp=35C(Typ), 85C(Min), -40C(Max)

0.00 050 1.00 1.50 2.00 250 3.00 360

dqbuf_3v_BGA pd typ

dgbuf_3v_BGA pd min|
dgbuf_3v_BGA pd max|
dgbuf_3v_BGA pu typ|

dgbuf_3v_BGA pu min|
dqbuf_3v_BGA pu maz|
BGA_Die_1 pu typFaad®

Amperes

Yolts
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iii.  Pullup comparison. Measurement conditions:
VCCQ = 1.8V(Typ), 1.65V(Min), 1.95V(Max)
Ambient Temp=35C(Typ), 85C(Min), -40C(Max)
dgbuf_1p8_BGA pd typ
dgbuf_1p8_BGA pd min
dgbuf_1p8_BGA pd max|
dgbuf_1p8_BGA pu typ
dgbuf_1p8_BGA pu min
dgbuf_1p8_BGA pu max|
BGA_1p8_Die_1 pu typPales

Amperes Yolts Fi272015 2:38:22 PM

iv.  Pulldown comparison. Measurement conditions:
VCCQ = 1.8V(Typ), 1.65V(Min), 1.95V(Max)
Ambient Temp=35C(Typ), 85C(Min), -40C(Max)

dgbuf_1p8_BGA pd typ|
dgbuf_1p8_BGA pd min
dqgbuf_1p8 BGA pd max
dqbuf_1p8_BGA pu typ
dgbuf_1p8_BGA pu min
dgbuf_1p8_BGA pu max
BGA_1p8_Die_1 pu typPaades

E+0-
0.00 0.25 050 0.75 1.00 1.25 1.50 1.751.95
Amperes Yolts
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b. Model name: DQ_JS

i.  Pullup comparison. Measurement conditions:
VCCQ = 3.0V(Typ), 2.7V(Min), 3.6V(Max)
Ambient Temp=35C(Typ), 85C(Min), -40C(Max)

dgbuf_3v_TSOP pd typ

dgbuf_3v_TSOP pd min|
dqbuf_3v_TSOFP pd max|
dgbuf_3v_TSOP pu typ

dgbuf_3v_TSOP pu min|
dgbuf_3v_TSOP pu max
TSOP_Die_1 pu typPhales

0.00 050 1.00 150 200 250 3.00 360 Curve 174
Amperes Yolts Fi272015 1:49:17 PH

ii.  Pulldown comparison. Measurement conditions:
VCCQ = 3.0V(Typ), 2.7V(Min), 3.6V(Max)
Ambient Temp=35C(Typ), 85C(Min), -40C(Max)

dgbuf_3v_TS50F pd typ|

dgbuf_3v_TS50P pd min
dgbuf_3v_T50FP pd max|
dgbuf_3v_TS50F pu typ

dgbuf_3v_TS0P pu min
dgbuf_3v_TS50FP pu max|
TSOP_Die_1 pu typPaades

+0-
0.00 050 1.00 1.50 200 250 300 3.60 R
Amperes Yolts F4272015 1:49:55 PM
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iii.  Pullup comparison. Measurement conditions:
VCCQ = 1.8V(Typ), 1.65V(Min), 1.95V(Max)
Ambient Temp=35C(Typ), 85C(Min), -40C(Max)

dgbuf_1p8_TSO0F pd typ|
dgbuf_1p8 TSOP pd min
dqbuf_1p8_TSOP pd max|
dgbuf_1p8_TSO0F pu typ|
dgbuf_1p8 TSOP pu min
dqbuf_1p8_TSOP pu max|
TSOP_1p8_Die_1 pu typPaads

I] 00 0.25 050 0.75 1.00 1.25 1.50 1.751.95 Curve 17 g
Amperes Yolts Fi272015 2:40:13 PM

iv.  Pulldown comparison. Measurement conditions:
VCCQ = 1.8V(Typ), 1.65V(Min), 1.95V(Max)
Ambient Temp=35C(Typ), 85C(Min), -40C(Max)

dgbuf_1p8_TSO0P pd typ|
dgbuf_1p8_TSOP pd min
dgbuf_1p8_TS50FP pd max|
dgbuf_1p8_TSO0P pu typ|
dgbuf_1p8_TSOP pu min
dgbuf_1p8_TS50FP pu max|
TSOP_1p8_Die_1 pu typPhgd®s

0.00 0.25 050 0.75 1.00 1.25 1.50 1.751.95 Curve 17 iy
Amperes Yolts Fi272015 2:40:43 PM
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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: MT28EW01GABA1xJS

IBIS {pF) Measured (pF)

min max min max

C_comp 3.458 4.958 MA MA

DQ C packagd 0.330 0.431 MA MA

C total 3.787 5.389] 4423 4 655

Y P N R
DE#’ BYTE# C total 2816 3.863] 3.086 3.435
AT,A8, A17, A8, 08— T e
A‘IQ, ﬂzo’ A21’ CE# C total 3.660 52201 3.841 4 677
A4, A5, A6, A9, A0, 81— T e
A11, A12, A14, A22 [~ 4564] 5612 4664 | 5267
A1, A2, A3,A13, [ e
A15,A23, WE# oo 5025|6093 535 | 5722
C_comp 2.374 3.374 MA MA

RYIBY# C packagd 0.381 0381  NA MA

C total 2.755 3.755] 3.303 3317

C comp 8.742 §9.742 MA MA

RST# C packagd 0.376 0.376]  NA MA

C total 9118 10.118] 9.566 9.663

Component name: MT28EWO01GABA1xPC

1BIS (pF) Measured (pF)
min max min max
C_comp 3.458 4958 MNA MNA
DQ C packagd 0508 0955  MA MA
C total 3.966 5913] 4664 5744
AQ, A16, A24,A25, |0 T O e
OE# BYTE# [z o 3,008 4.546] 3510 | 4194
AT,A8, A17,A18, |E08 e T e
A1g’ Azo’ A21’ CE# C total 3.812 6.070] 4.280 5.531
Ad, A5, A6, A9, A10, 208 ot
A11’ A12’ A14’ A22 C total 4683 6.052] 4.966 5.931
w.re o ar, [l L el T
A15,A23, WE# |- 5184] 6583 5583 | 6266
C comp 2.374 3.374 MA MA
RYIBY# C packagd 0.529 0528]  NA A,
C total 2903 3.903] 3345 3.351
C comp 8.742 9.742 MA MA
RST# C packagd 0.659 0658  NA NA,
C total 9.401 10,401 9.896 9912
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IBIS vs Spice Correlation

1. [X] For all Output or I/O models, run Spice 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 Spice files.
Update the setup diagram if it is different. Indicate the version of Spice simulator used for
simulations: ELDO 11.2b (64 bits)

b. [X] Run simulations for all corners cases and at fastest speed grades, testing ODT models as
loads when applicable.

Setup
T-line:Z0 50 Ohms
Td:0.5ns
ELDO_RCVR_IN
IBIS_RCVR_IN
ELDO_OUT —— C_load
IBIS_OUT
v
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VCCQ: min=2.700V, typ=3.000V, max=3.600V
Package: 64-ball LBGA, 11 x 13mm (PC)

C_load=20pF
= B (ELDO_OUT}_typ

333 "l YELDO _OUT_min

3.0 B V(ELDO_OUT)_max

se] B viBIS_OUT)_tvp
= 7] 1 v{BS_OUTY_min
o 20— B (IBIS_OUT)_max
15
£ 10—

0.5

[l {ELDO_RCWR_IN_typ

[l (ELDO_RCWR_IN)_min
§ V{ELDO_RCYR_IN)_tnax
[l V(BIS_RCYR_IN _typ

= I “(IBIS_RCYR_IM_min

v 0 w(IBIS_RCYR_IN) _max

o

i

°

=

o ISU|UNI o IEIJ|UNI - I?UlUNI o IBIJ|UNI - I90|IJNI i IIUU|UNI - ljlﬂlﬂNI i 1I2UIIJNI - 1I3UI
Tirme ()
VCCQ: min=2.700V, typ=3.000V, max=3.600V
Package: 56-pin TSOP, 14 x 20mm (JS)
C_load=20pF
= 0 V{ELDO_OUT) typ

355 Il ¥{ELDO_OUT)_min

30— 0 w{ELDO_OUT)_max

25_] l v{IBIS_OUT) _typ
= 7 l V{EIS_OUT)_min
w 2.0 0 v{BIS_OUT)_max
L
Lj 1.5
2 10

0.5

0.0 _

B V(ELDO_RCVR_INI_typ

B v(ELDO_RCYR_IN)_min
B v(ELDO_RCYR_IN)_max
B V{IBIS_RCYR_IN)_typ

B v(BIS_RCYR_IN)_min

B v(BIS_RCYR_IN)_max

Yaoltage (V)

S0.0M BOLON 700N B0.0N 30.ON 100.0N 110.04 120.04 130
Tirne (5]
VCCQ: typ=1.800V, min=1.650V, max=1.950V
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Package: 64-ball LBGA, 11 x 13mm (PC)
C_load=20pF

Y(ELDO_OUT) tvyp
Y(ELDO_OUT)_min
Y{ELDO_OUT)_max
Y(IBIS_OUT) typ
Y(IBIS.OUT)_min
W(BIS.OUT) max

Yoltage (V)

1 Y (BIS_RCYR_IN)_tyo

J v (BIs_RCYR_IN)_min

[ V(BIS_RCYR_IN)_max
Jl ¥(ELDO_RCYR_IN)_typ
J ¥(ELDO_RCYR_IN)_min
J ¥(ELDO_RCYR_IN)_max

Yoltage (V)

T T T T T T T T T T
50.08 50.0N 70.0M 30.08 90.08
Time (s)

VCCQ: typ=1.800V, min=1.650V, max=1.950V
Package: 56-pin TSOP, 14 x 20mm (JS)
C_load=20pF

T T T T T
100.0N 110.0M 120.0H 130

B ¥(ELDO_OUT)_typ
Y(ELDO_OUT)_min
W(ELDO_OUT)_max
W(BIS_OUT) typ
B ¥(BIS_OUT)_min
B V(BIS_OUT)_max

Yoltage (V)

0 V(ELDO_RCYR_IN)_typ
4|l W{ELDO_RCVR_IN)_rrin
W(ELDO _RCYR_IN)_max
V(IBIS_RCVR_IN) _typ
0 VUBIS_RCYR_IN)_min
B V(BIS_RCYR_INY_masx

=)

@

L=}

2

o

>

—02 ]
L A A A O T DB UL DR
40.0H 50.0N 60.0N 70,0 800N 90.0M 100.0N 110,00 120.0M 1
Time (s)
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Comments:

Document Revision History

Rev 1.2 - Date July 8, 2015
a. IBIS revision 2.0

b. HSpice revision N/A

Rev 1.3 - Date July 19, 2016
a. IBIS revision 2.1 and later
b. HSpice revision N/A
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