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IBIS/HSPICE Model Quality Report

Design ID: T66A

Description: 256Mb DDR SDRAM

Marketing device name(s): MT46V64MATG, MT46V32M8TG, MT46V16M16TG, MT46V64MA4CYV,
MT46V32M8CV, MT46V16M16CV,MT46V64MAT66A, MT46V32M8T66A, MT46V16M16T66A
Valid speed grades: DDR-333/400

Zip filename: t66a_ibis.zip

IBIS filename: t66a.ibs, t66a_at.ibs, t66a_it.ibs File rev: 2.1

HSpice filename: t66a_hspice.zip File rev: 2.0

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

Die rev: M

Date: September 3, 2019

Datasheet link: go to https://www.micron.com and search for t66a

For support contact your local Micron FAE/Sales contacts
(more information at https://www.micron.com/support/sales-network ).

Device Parameters

VDDQ - Slow: 2.3 Typical: 2.5 Fast: 2.7
VDD - Slow: 2.3 Typical: 2.5 Fast: 2.7
VDDQ-DDR400 - Slow: 2.5 Typical: 2.6 Fast: 2.7
VDD -DDR400- Slow: 2.5 Typical: 2.6 Fast: 2.7
Junction Temperature (Commercial) - Slow: 85C Typical: 50C Fast: 0C
Junction Temperature (Industrial) - Slow: 95C Typical: 50C Fast: -40C
Junction Temperature (Automotive) - Slow: 110C Typical: 50C Fast: -40C
VDDQ/VSSQ Decoupling Capacitance: 1.58nF
Included in HSPICE DQ/DQS models? YES Amount per DQ/DQS model: 88pF
VDDQ/VSSQ Decoupling Capacitance Series Resistance: 14.8 Ohms

IBIS Quality Summary

1. X Include the IBIS Quality Specification 2.0 Overall IBIS Quality level. For details on IBIS
Quiality, 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: 0

2. X Include the filename of the IBIS Quality Checklist that accompanies this report.
Filename: t66a_ibis_quality 2.1 checklist.xls
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IBIS MODEL Correlation

Datasheet Correlation

1. [X] For Output or 1/0 model compare datasheet IOH/IOL data with IBIS pullup/pulldown data.
a. Model name: DQ FULL 333
i.  Pulldown I-V versus DDR1 specification

1.50 2.00 2.50

Amperes Yolts

ii.  Pullup I-V versus DDR1 specification

Amperes Yolts
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b. Model name: DQ_HALF_333
i.  Pulldown I-V versus DDR1 specification

1.00 1.50 2.00 2.50
Amperes Yolts

ii.  Pullup I-V versus DDR1 specification
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c. Model name: DQ_FULL_400
iii.  Pulldown I-V versus DDR1 specification

1.50 2.00 2 60
Amperes Yolts

iv.  Pullup I-V versus DDR1 specification

Amperes Yolts

Rev 2.0, 3/3/2010 4 © 2010 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 }I C I o n
W RED

d. Model name: DQ_HALF_400
iii.  Pulldown I-V versus DDR1 specification

1.00 1.50 2.00 2.60
Amperes Yolts

iv.  Pullup I-V versus DDRL1 specification

Amperes Yolts
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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: MT46V64M4CV, MT46V32M8CV, MT46V16M16CV ( FBGA)

IBIS Datasheet

min max min max

C_comp 3.38 J.68 MA MA

DQ |C package 0.45 0.99 MA MA
C total 3.83 4 67 3.50 4 50

C_comp 1.23 143 MA MA

INPUT |C package 0.52 0.95] NA NA
C total 1.76 2.38 1.50 250

C_comp 1.41 1.61 MA MA

CLK |C package 057 053] NA NA
C total 1.99 2.20 1.50 250

Component name: MT46V64MATG, MT46V32M8TG, MT46V16M16TG (TSOP)

IBIS Datasheet

min max min max

C_comp 3.38 J.68 MA MA

DQ |C package 0.50 1.26 MA MA
C_total 3. 88 4.94 4.00 5.00

C_comp 1.23 143 MA MA

INPUT |C package 0.74 1.15]  MNA NA
C_total 1.95 2.59 2.00 3.00

C _comp 1.41 1.61 MA MA

CLK |C package 0.74 0.75] MNA MA
C total 215 2.36 2.00 3.00

3. [] Not Included. 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
Risin
DQ Full 1
Falling
Rising
DQ Half _
Falling
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4. [ ] Not Applicable for DDR1. Compare ODT data with datasheet.

ODT calculated using the formula RTT=(ViH@c) - Vicao)/|(I (Vinae) — 1(ViLeo)]

ODTXX TYP MIN MAX
Vil (V)
Vih (V)
vil (A)
Ivih (A)

TYP MIN MAX

Rtt (Model)
Rtt (datasheet) XX XX XX

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 HSpice simulations using the
same measurement conditions such as VCC, temperature, and process. Include measurement
conditions in the pullup/pulldown images.
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a. Model name: DQFULL_333
i.  Pullup comparison

Notes: 1% curve label editor
[ Wite notes here! |5 5 |[[DIE2_FULL_MEAS_2.5 pu|

dgfull_meas_333.lis pu min|

dgfull_meas_333.liz pu max|
dgfull_meas_333.lis pu typ
:2_FULL_MEAS_2.5 pu mi
2_FULL_MEAS_2.5 pu max}Q
2 FULL_MEAS_2.5 pu ty

Curve

1.50 Z2.00
Amperes Yolts 571872011 1:10:43 PM

ii.  Pulldown comparison
Hotes: I-¥ curve label editor
| Wiite notes herel |ﬂ Ll || |DIE2_FULL_HEAS_2_5 pd

dgfull_meas_333.lis pd min
dgfull_measz_333.liz pd max

dgfull_meas 333 hs pd typ
2 FULL_MEAS_25 pd min
2_FULL_MEAS_2.5 pd max}
=2 FULL_MEAS_2.5 pd ty

Curve

100.0E-3

90.0E-3

80.0E-3
70.0E-3
G0.0E-3
50.0E-3
40.0E-3
30.0E-3

Amperes Yolts —EM82011 11225 PW
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b. Model name: DQHALF_333
i.  Pullup comparison

Notes: 1-'¥ curve label editor
| Wiite notes herel |ﬂ 5 || |DIE2_HALF_HEAS_2_5 pu

dghalf_meas_333.lis pu min

Ighalf_meas_333.liz pu max
dghalf_meas_333.liz pu typ
2_HALF_MEAS_2.5 pu mi
2_HALF_MEAS_2.5 pu max}
:2_HALF_MEAS_2.5 pu ty

Curve b

B Curve 7

'25'DE'3_: Curve 8

-30.0E-3- Curve 9

] Curve 10|
-35.0E-3-

1.50 2.00 X Curve 1754
Amperes Yolts 571872011 1:14:29 PH

ii.  Pulldown comparison

Motes: 1% curve label editor
[ Write notes herel |5 5_|[DIE2_HALF_MEAS_2.5 pd

dghalf_meas_333.lis pd min
Ighalf_meas_333.liz pd max
dghalf_meas_333.lis pd typ
‘2 HALF_MEAS_2.5 pd mi
2_HALF_MEAS_2.5 pd max|
2 HALF_MEAS_2.5 pd typ§

Curve

Amperes Yolts 271872011 1:16:14 PM
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c. Model name: DQFULL_400
i.  Pullup comparison

MNotes: 1% curve label editor
| Wiite notes herel |¥ 5 |[DIE2_FULL_MEAS_2.6 pu|

dgfull_meas_400_lis pu min

dgfull_measz_400_lis pu max
dgfull_measz_400_lis pu typ|
i2_FULL_MEAS_2 6 pu min
2 FULL_MEAS_2.6 pu maxp
=2 FULL_MEAS_Z2. 6 pu ty,

100 150 2.00 3 Curve 175
Amperes Yolts 51872011 1:20:32 PH
ii.  Pulldown comparison

Motes:| 1-¥ curve label editor
| Wiite notes here! H 9 “ |DIE2_FULL_MEAS_2.6 pd

dgfull_measz_400.liz pd min|
dgfull_measz_400_liz pd max
dqfull_meas_400.hz pd typ
i2_FULL_MEAS_2.6 pd min|
2_FULL_MEAS_2.6 pd max
22 FULL_MEAS_2.5 pd typ|

o
=
=
=
|
]

o
=
=
=
|
)

w

=

=]

m
h

w
|

Amperes Yalts 51872011 1:21:27 PM |
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d. Model name: DQHALF_400
i.  Pullup comparison

Motes: 1-¥ curve label editor
[ Wiite notes herel |5 5 | IDIE2_HALF_MEAS_26 pu

dqghalf_meas_400._liz pu min|

Ighalf_meas_400.liz pu max|
dghalf_meas_400 ks pu typ|
‘2 HALF_MEAS_2. 6 pu mi
2_HALF_MEAS_Z 6 pu maxf
12 HALF_MEAS_2.6 pu ty

Curve

1.50 2.00 X Curve 17§
Amperes Yaolts 541872011 1:22:45 PM
ii.  Pulldown comparison
Motes:| 1-¥ curve label editor
| Wiite notes herel H?l! |DIE2_HALF_MEAS_2. 6 pd

dghalf_meas_400.liz pd min
Ighalf_measz_400_liz pd max
dghalf_meas_400 liz pd typ|
:2_HALF_MEAS_2.6 pd mi
Z2_HALF_MEAS_2.6 pd maxp
:2 HALF_MEAS_2.6 pd ty

Curve

Amperes Yalts 51872011 1:23:44 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: MT46V16M16CV ( 60/108 FBGA 16Mx16)

IBIS Measured

min typ max min typ max

C_comp 3.53 3.38 3.68 MA A A

DQ |C package 0.71 0.45 0.93 MA A A
C_total 4.24 3.83 4.67| 3.95 4.24 4.63

C_comp 1.33 1.23 1.43 MA MA MA

INPUT |C package 0.75 0.52 0.95 A HA A,
C total 208 1.76 238 1.90 2.08 2.22

C_comp 1.51 1.41 1.61 MA A A

CLK |C package 0.58 0.57 0.58 MA HA HA
C total 2.09 1.99 2.20 2.05 2.09 2.16

Component name: MT46V16M16TG (T66A 66 TSOP 16Mx16 )

1B1S Measured

min typ max min typ max

C_comp 3.53 3.38 3.68 MA A A

DQ |C package 0.50 0.50 1.26 A MA A
i total 4.34 3.88 494 3.90 422 453

C_comp 1.33 1.23 1.43 MNA A A

INPUT |C package 0.90 0.74 1.14 A A MA
C total 2.24 1.98 2.59 2.09 2.25 2.51

C_comp 1.51 1.41 1.61 MA A HA

CLK |C package 0.74 0.74 0.75 A A A,
C total 2.26 215 2.36 2.10 2.16 2.24

3. [] If measured clamp current data is available provide an IBIS and measurement comparison for all
models.
Not Available
a. Model name:
i.  Power-clamp comparison image
ii.  Gnd-clamp comparison image

4. [ ] If 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
IBIS Measurement
Model Slew Rate (V/ns) | min typ max min max
Risin
DQ FULL [—>1d
- Falling
Risin
DQ HALF >
Falling
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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

i. DQ_FULL_333 driving DQ_FULL_333

Graph0
o) :1E)
i Foe_rovi_in)_typ

wiibs_rovr_in_lyp
w{& pice_owi_in)_min
wilbe_tovr_i_min
wi e ploe_rowr_in)_max

wilbls_rovr_irg_mmax
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ii. DQ HALF 333 driving DQ HALF 333

Graphd

o) i)
viks fice_wi_in}_trp

40

wiibs_revi_in_iyp
wifs pice_iewi_in)_max

vlibE_rove_irj_max

vk pioe _ewr_in)_min

) s
i pice_ouf) fyp

viibs_oul)_typ
vihe ploe_ouf)_masx
wiib_ouf)_max

vits fice_ouf) _min

viibs_ouf)_min

T T T
an 1on 12n T4n 180 18n 20n 22n 24n n
s}

iii. DQ FULL 400 driving DQ FULL 400

Grapho

) 118

8 (b pice _wewr_in)_typ

wlibiE_rovr_in_typ

b pice _ewr_in)_min
b pice _ewr_in)_max

wlibis_sovr_in _max

) 1)
wlrEpise_ouf)_typ

wlibE_oul_typ
| wirepice_oun_min
w(ibE_out_min

wlhe pise_cuf)_max

wiibi_out)_masx
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iv. DQ HALF 400 driving DQ HALF 400

) :1is)
ik pice_mvi_in)_iyp

/ wlibie_rewi_in) _iyp
{ \)« wihs pioe _wow _in)_min
- ibis_tcvi_ir) _min

o) &)
vl pies_oul)_iyp

wiibis_ouf)_lyp

it pice_ouf)_min

ik pice_ouf)_max

o wlibls_ouf_mas

T T
&n &n 10n 12n 14n 18n 18n 2n 2n

Setup

T-line; Z0050 ohims,
Td=0.5n=

hspice_out . .
ikiz_aut hepice_reve_in
ibiz_rowvr_in

Comments: Model is compared to Silicon and Datasheet requirements.
The driver impedance is calibrated within expected tolerances.

Document Revision History

Rev 2.0 - Date 05/30/2011
a. IBIS revision 2.0

b. HSpice revision 2.0
Rev 2.1 - Date 09/03/2019
a. IBISrevision 2.1

b. HSpice revision 2.0
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