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IBIS/H Spice Model Quality Report

Design ID: Z01B

Description: 8Gb DDR4 SDRAM

Marketing device name(s)MT40A2G4WE, MT40A1G8WE, MT40A512M16LY, MT40A2G4Z01B,
MT40A1G8201B, MT40A512M16Z01B

Valid speed gradesDDR4-1600, DDR4-1866, DDR4-2133, DDR4-2400, DDR4&8; DDR4-2933, DDR4-
3200

Zip filename: zO1b_ibis.zip

IBIS filename (Version 4.2):z01b.ibs File rev:1.1
IBIS filename (Version 5.0):z01b_v5p0.ibs File rev: 1.1
HSpice filename:z01b_hspice.zip File rev:1.1
EBD filename (if applicable): File rev:

Dierev: D

Date: October 18, 2016
Datasheet link: NA

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

Device Parameters

VDDQ — Slow: 1.140V Typical: 1.200V Fast: 1.260V
VDD - Slow: 1.140V Typical: 1.200V Fast: 1.260V
Junction Temperature (Commercial) - Slow:110C Typical: 50C Fast: 0C
VDDQ/VSSQ Decoupling Capacitancel8.61nF
Included in HSPICE DQ/DQS models?Yes Amount per DQ/DQS model:846pF/1.692nF
Included in IBIS DQ/DQS/DM models? No, must be included with separate Spice subcirduli
VDDQ/VSSQ Decoupling Capacitance Series Resistande2 Ohms/DQ
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IBIS Quality Summary

1. [X] Includethe 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: 1Q3SX
Exceptions: V-t length in Version 5.0 model is excessive due taclusion of [Composite

Current] I-t data.

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

Filename for Version 4.2 file: zO1b_ibis_quality checklist.xls
Filename for Version 5.0 file: zO1b_v5p0 _ibis_quality checklist.xls
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IBIS MODEL Correlation

Datasheet Correlation
1. [X] For Output or 1/0 model compare datasheet IOH/IOL datawith 1BIS pullup/pulldown data.

a) Model name: DQ_34 2666
i.  Pulldown I-V versus JEDEC specification

Motes:| 1-¥ curve label editor

- 55 [T JEDEC DDA4 3¢ pd e |

Mb.ibs DA_34_2666 pd min

1b.ibs DR_34_2666 pd max

Nb.ibs DQ_34_2666 pd typ
JEDEC_DDR4_34 pd min
JEDEC_DDR4_34 pd max
JEDEC_DDR4_34 pd typ

Write notes herel

000 020 D40 OGO 080 100 120 1.40 Curve 1715
Amperes Yolts 373072016 10:08:55 AM
ii.  Pullup |-V versus JEDEC specification
Hotes: I-¥ curve label editor

Write notes herel |§ 5 | JEDEC_DDR4_34 pu typ

0.0E+0-py 1b.ibs DO_34_2666 pu min
-2.5E-3- AN 1b.ibs DQ_34 2666 pu max|
5.0E-3- NMb.ibs DO_34_2666 pu typ
7 5E-3- JEDEC_DDR4_34 pu minf
10.0E-3- JEDEC_DDR4_34 pu maxpi
12.5E-3- JEDEC_DDR4_34 pu typ|
Curve B
15.08-3- Curve 7|
17.5E-3- Curve 8
AlbllEE= Curve 9
22.5E-3- Curve 10)
25.0E-3- Curve 11
27 5E-3- Curve 12
30.0E-3- Curve 13
32 RE-3- Curve 14
35 DE-3- Curve 15
97 4E-3- Curve 16§
0.00 020 0.40 D60 0.80 1.00 1.20 1.40 Curve 173
Amperes Yolts 373072016 10:10:12 Al
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b) Model name: DQ_48 2666
i.  Pulldown I-V versus JEDEC specification

Motes: 1% curve label editor
| Write notes herel |§I 5 || | JEDEC_DDR4_48 pd typ
37.5E-3- Mb.ibzs DQ_48 2666 pd min|

0.00 020 040 060 0280 1.00 1.20 1.40

1b.ibs DQ_48_2666 pd max|
Nb.ibs DO_48 2666 pd typ)
JEDEC_DDR4_48 pd minje
JEDEC_DDRA_48 pd maxp
JEDEC_DDR4_48 pd typEgirs

Amperes

Yolts

373072016 10:12:44 A

ii.  Pullup I-V versus JEDEC specification

0.00 020 040 060 080 1.00 1.20 1.40

Hotes: 1V curve label editor
| Write notes herel |§‘| 5 || [ JEDEC_DDR4_48 pu typ
0.0E +0- Mb.ibs DQ_48 2666 pu min

1b.ibs DO_48_2666 pu max
Jb.ibs DA_48_2666 pu typ
JEDEC_DDR4_48 pu minffy
JEDEC_DDR4_48 pu maxpi
JEDEC_DDR4_48 pu typjis

Amperes

Yolts

37302016 10:14:12 A
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c) Model name: DQ 34 3200
iii.  Pulldown I-V versus JEDEC specification

0.00 020 040 OG0 080 1.00 1.20 1.40

Motes: I-'¥ curve label editor
[ Wiite notes herel 5 5 [ JEDEC_DDR4_34 pd typ
52 4E-3+ b.ibs DRS_324_3200 pd min,

1ibz DRQS5_34 3200 pd max
b.ibs DQS_34 3200 pd typ)
JEDEC_DDR4_34 pd minEaai
JEDEC _DDR4_34 pd maxFRltas
JEDEC_DDR4_34 pd typls

Curve 17

Amperes

Volts

iv.  Pullup -V versus JEDEC specification

3/30/2016 10:16:54 A

Motes: I-¥ curve label editor
| Write notes herel |§‘| 5 || [ JEDEC_DDR4_34 pu typ
0.0E+D- Mb.ibs DA_34_3200 pu min

1b.ibs DOQ_34 3200 pu max
Jb.ibs DQ_34_ 3200 pu typ

JEDEC_DDR4_34 pu min|
JEDEC_DDR4_34 pu max
JEDEC_DDR4_34 pu typ

37 4E-32- ’
000 020 040 060 080 1.00 1.20 1.40 Curve 17 SR
Amperes Yolts 3/30/2016 10:18:04 Al
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d) Model name: DQ 48 3200
v.  Pulldown I-V versus JEDEC specifi

cation

Motes:

I-'¥ curve label editor

Write notes herel

¥ 5 [T JEDEC_DDR4_48 pd typ

0.00 020 0.40 060 080 1.00 1.20 1.40

Mb.ibs DA_48 3200 pd min|
1b.ibs DQ_48 3200 pd max|
Nb.ibs DO_48 3200 pd typ
JEDEC_DDHR4_48 pd minPa
JEDEC_DDR4_48 pd maxfis
JEDEC_DDR4_48 pd typllatie

0.00 D20 040 060 D80 1.00 1.20 1.40

Amperes Yolts 373072016 10:19:23 Al
vi.  Pullup |-V versus JEDEC specification
Motes:| 1-¥ curve label editor
| Write notes herel 5 5 [ JEDEC_DDR4_48 pu typ
0.0E+D- Mb.ibs DQ_48 2666 pu min

1h.ibs DA_48 2?2666 pu max
1b.ibs DO_48_2666 pu typ
JEDEC_DDR4_48 pu minEaias
JEDEC_DDR4_48 pu max PRt
JEDEC_DDR4_48 pu typls

Yolts

Amperes

3/30/2016 10:20:18 Al
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2. [X] Compare C_comp with datasheet Input C. Provide C_comp comparison table for all models and

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

Component name: Bare Die

C_comp IBIS (pF) | Cin Datasheet (pF)
min max min max
DQ 0.824 0.924 0.70 1.40
INPUT 0.369 0.469 0.20 0.80
CLK 0.385 0.485 0.20 0.80
ALERT 0.856 0.956 0.50 1.50

3. [X] Compare package impedance and time delay with datasheet specifications. Provide comparison
table for all package combinations.

Component name: MT40A1G8WE, MT40A2G4WE (78-Ball, x4/x8)

Z pkg IBIS () |Z_pkg Datasheet (Q) Td_pkg IBIS (ps) |d_pkg Datasheet (ps

min L max min max min L max min max
10 [ 56.4 668 50 85' 26.4 324 14 a7
ADDICMD 553 A b5 80 284 404 14 36
CTRL 702 734 55 80 3.0 324 14 36
CLK 46| 653 50 sof 317 317 14 34
ALERT 553 553 40 100 404 404 20 55

Component name: MT40A512M16LY (96-Ball, x16)

I pkg IBIS (Q0) |Z_pkg Datasheet ((2] Td_pkg IBIS (ps) |d_pkg Datasheet (ps

min L max min max min L max min max
10 [ 56.4 66.8 50 85' 28.4 324 14 37
ADDICMD 591 A 55 90 268 328 14 36
CTRL 702 A 55 90 31.0 324 14 36
CLK [ 616 653 60 sof 317 317 14 34
ALERT 5513 5513 40 100 404 404 20 55
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4. X If slew rate specifications (rise/fall slew) are avail able from the datasheet, complete Spice
simulations to generate slew rate data and provide a comparison table.

IBIS simulation Datasheet
Slew Rate
Model (V/ns) min typ max min max
Rising 4.39 6.66 8.89 4.00 9.00
DQ _34 2666 X
Q_34_ Falling 452 6.86 8.72 4.00 9.00
Risin 5.49 7.35 8.66 4.00 9.00
DQ 34 3200 |-
Falling 5.54 7.19 8.76 4.00 9.00

5. [X] Compare ODT data with datasheet.

a ODT34

Motes:

1% curve label editor

Wiite notes herel

| 5 |[TJEDEC_DDR4_0DT34 pu

0.00 020 040 060 0.80 1.00 1.20 1.40

dq _odt34_2666 pu min|
dg_odt34_2666 pu max
dq odt34_ 2666 pu typ

DEC_DDR4_DDT34 pu min P
JEC_DDR4_0DT34 pu maxjiitan
‘DEC_DDR4_ODT34 pu typlg

Amperes

Yolts

373042016 10:24:45 A
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b. ODT40

Notes:| 1-¥ curve label editor

| Wiite notes herel |= 5 || [JEDEC_DDR4_0DT40 pu
dg_odt40_2666 pu min
dq_odt40_2666 pu max|
dq _odtd0_2666 pu typ|

DEC_DDR4_0DT40 pu min|

JEC_DDR4_DDT40 pu maxP

0.00 0.20 040 0.60 080 1.00 1.20 1.40 Curve 178
Amperes Volts 373072016 10:25:58 Al

c. ODT48

Motes:| 1-¥ curve label editor
Write notes herel |ﬁ|’m
dg_odt48 2666 pu min|
dq odt4& 2666 pu max
dq_odt48_ 2666 pu typ
DEC_DDR4_0ODT48 pu min|
JEC_DDR4_0ODT48 pu max
‘DEC_DDR4_ODTA48 pu typ|

-26.7E-37
000 020 0.40 060 0.80 1.00 1.20 1.40 Curve 17)%

Amperes Yolts 373072016 10:26:50 A
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Notes:| 1% curve label editor

| Write notes herel |ﬁ|l [JEDEC_DDR4_DDTED pu
dqg_odt6D_2666 pu min
dq_odt60_2666 pu max|
dq odtb0 2666 pu typ|
DEC_DDR4_0ODT60 pu min
JEC_DDR4_0ODTEO pu max
‘DEC_DDR4_0DTED pu typ
Curve b
Curve 7
Curve 8
Curve 9
Curve 10
Curve 11
Curve 12
Curve 13
Curve 14
Curve 15
Curve 16
0.00 0.20 040 060 0.80 1.00 1.20 1.40 Curve 17§

Amperes Yolts 373072016 10:27:35 AM
e. ODT80

Motes:| |¥ curve label editor

| Wiite notes herel

|¥ 5 |[[JEDEC_DDR4_0DTS0 pu ||

0.00 0.20 0.40 060 0.80 1.00 1.20 1.40

dq_odt80_2666 pu min|
dq_odt80_2666 pu max
dq_odt80_2666 pu typ
DEC_DDR4_0DT80 pu min|
JEC_DDR4_0DT80 pu max|
‘DEC_DDR4_ODTS80 pu typ|

Amperes Yolts

3/30/2016 10:28:18 Al
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f. ODT120
Notes:| I-¥ curve label editor
[ Wiite notes herel |# 5 || JEDEC_DDR4_0DT120 pu|
dq odt120_2666 pu min|
dq_odt120_2666 pu max
dq odt120_2666 pu typ
'EC_DDR4_0DT120 pu min
EC_DDR4_0ODT120 pu max
JEC_DDR4_ODT120 pu typ
Curve b
Curve 7
Curve 8
Curve 9
Curve 10
Curve 11
Curve 12
Curve 13
Curve 14
Curve 15
Curve 16|
0.00 0.20 D40 060 D80 1.00 1.20 1.40 Curve 1754
Amperes Yolts 373072016 10:29:03 AM
g. ODT240
Motes:| 1-¥ curve label editor |
| Write notes here! |5 5 |! ,m”
dg_odt240_2666 pu min|
dq_odt240_2666 pu max
A== dq_odt240_2666 pu typ)
IEC_DDR4_0DT240 pu min|
EC_DDR4_0ODTZ240 pu max
JEC_DDR4_0DT240 pu typ|
Curve B
Curve 7|
Curve 8
Curve 9
Curve 10
Curve 11
Curve 12
Curve 13
Curve 14
Curve 15
Curve 16
0.00 0.20 0.40 060 D080 1.00 1.20 1.40 Curve 178
Amperes Volts 37302016 10:30:-32 AM
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IBIS vs Spice Correlation

1. [X] For al Output or 1/0 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: HSPICE 2013.03-SP1
b. [X] Runsimulations for all corners cases and at fastest speed grades, testing ODT models as
loads when applicable.

)

[

DQ 34 2666 driving DQ_34 2666

wibie_ou]_typ

wlibs_outl_min

T T T
6.26n 650 8760 7n 7.26n 750 7760 an

Rev 2.1, 4/9/2013
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ii. DQ_34 2666 driving DQ_IN_ODT34_2666

Graph1s
[ o
15

A

]
a

1is)

iii. DQ 34 2666 driving DQ_IN_ODT40_2666

Graphls

fi_typ
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iv. DQ_34 2666 driving DQ_IN_ODT48_2666

Grapht®

w(ibE_oul_typ

0 :1ie)
wfhe plee_rowi_in]_iyp

vibeFise_rov_in)_min

wfhe plee_rowi_in}_max

Graphis

) HE)

w{he pios_puf)_iyp

(ks piee_puf)_min

ey

00

) HE)
[t pios_tovr_in)_fyp
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vi. DQ_34_2666 driving DQ_IN_ODT80_2666

Graphts

¥ :His)
u{ke pice_oul)_fp

(b pioe_out]_min

/] v pioe_ouf)_mazx

F | ovn s

Vil.

O
er
w
l-h
N
(o2}
(o2}
(e}
g
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>
(@]
0
iO
IE
©)
)
—
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N
lO
N
(o2}
(o2}
»

Graphi s

¥

o)
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viii. DQ_34_2666 driving DQ_IN_ODT240_2666

Graphis

W) )
Vit Fiee_oull_tvp

)

)

115

ix. DQ_40_2666 driving DQ_IN_ODT60_2666

Graphis
s
{1 pioe_ouf) _iyp

i Fice:_ouf)_min

]

¥ +1is)
[t Fice_tevr_inj_typ
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Xl.

vy

o)

x. DQ_48_2666 driving DQ_IN_ODT60_2666

Graphts

Graphi?

) <Af=)

V(e Fice_revi_inl_typ

) cife)

v{fE pice_out] _fyp
v{f pioe_out] _min
v{fE pice.

_eut)_max

oufl_typ
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xii. DQ_34 3200 driving DQ_IN_ODT34_3200

Graph17

(1G]

(GRS
1.8
e pice:_ouf)_fyp

xiii. DQ_34 3200 driving DQ_IN_ODT40 3200

Grapht 7

V)

) <18
i [ piss_oul)_iyp
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xiv. DQ_34_3200 driving DQ_IN_ODT48_3200

Graph17.

)

W] :HE]
v{fe pice_oul] _typ

v{fe pice_oul]_min

[ Fioe_oul] _max

Graph17

&)

) A=)
v{fm Fice_oull_typ
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xvi. DQ_34_3200 driving DQ_IN_ODT80_3200

Graphi?
) cif=)
1.5

v{fE pioe_or_in)_typ

0¥

(%]

1(z)

xvii. DQ_34 3200 driving DQ_IN_ODT120 3200

Grapht?
) si=)
1.5

s Fice_tsur_inl_typ

1sr
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xviii. DQ_34_3200 driving DQ_IN_ODT240_3200

Graph1?

)

(iG]

xix. DQ_40_ 3200 driving DQ_IN_ODT60_3200

Graph1?,

o

) cife)
15

[t pioe_oul] _typ

oe_out) _min
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xx. DQ_48 3200 driving DQ_IN_ODT60_3200

Graphi7,

) cif=)
15 vifs Fice_oui] typ
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2. [X] For all Output or 1/0 IBIS Version 5.0 power-aware models, run Spice transient simulations
using encrypted netlists and the IBIS model (b-element) with a non-ideal power supply connection.
a. [X] Use the setup and node naming conventions shown in Setup B below for the IBIS and Spice
files. Update the setup diagram if it isdifferent. Indicate the version of Spice simulator used for
simulations: 2014.09
b. X] Runsimulations for all corner cases and at fastest speed grades.

i. DQ_34_2666

Graph1g
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ii. DQ_40 2666
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ii. DQ 48 2666
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iv. DQ 34 3200
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vi. DQ_48 3200

@ 18

ifvveeq_spio]_fyp

®

) : 1)

(roa_die_sphel_lyp

)

o) 1)
1

o

Rev 2.1, 4/9/2013 26 © 2015 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

AMcron

T Y RED

Setup

A:
T-line: Z0 30 ohms,
Tod=0.5n=

[ hzpice_out ) )
— hspice_rovr_in
- ibiz_rcwr_in
B:

= 0.5°VDDQ

comments:

* Package Model used for correlation

Ipkg PAD BALL 1.25e-9 R=0.25

Ipkg_vceq veeq _dieveeq bal 1.25e-9 R=0.25
Ipkg_vcc vee dievee ball 0.25e-9 R=0.25
rpkg_vcc vee_dievec ball 0.01
Ipkg_vssvss dievss ball 0.10e-9 R=0.05

k1 Ipkg_vceq Ipkg_vss 0.20

k2 Ipkg_vcc Ipkg vss0.10

k3 Ipkg Ipkg_vceq 0.40

k4 Ipkg Ipkg_vss 0.20

cpkg veeq BALL veeg ball 0.20e-12

cpkg vss BALL vss ball 0.20e-12
cpkg_veeq vssveeq ball vss ball 0.400e-12
cpkg_vce vssvee bal vss ball 0.400e-12

IBIS model may not reflect current speed grade availability.
C_comp is compared with the DDR4-1600 specification only.

1.
2.
3

Slew rate is based on HSPICE simulation with a 50ohm load to VDDQ. Thisincludes simple

package parasitics for pin and power/gnd nets.
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