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IBIS/HSPICE Model Quality Report

Design ID: T67A

Description: 512Mb DDR SDRAM

Marketing device name(s): MT46V128M4TG, MT46V64MS8TG, MT46V32M16TG, MT46V128M4P,
MT46V64M8P, MT46V32M16P, MT46V128M4CV, MT46V64M8CV, MT46V32M16CYV,
MT46V128M4CY, MT46V64M8CY, MT46V32M16CY, MT46V128M4T67A, MT46V64M8T67A,
MT46V32M16T67A

Valid speed grades: DDR-266/333/400

Zip filename: t67a_ibis.zip

IBIS filename: t67a.ibs, t67a_at.ibs, t67a_it.ibs File rev: 2.3

HSpice filename: t67a_hspice.zip File rev: 2.0

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

Die rev: J

Date: April 8, 2013

Datasheet link: go to http://www.micron.com/my.html and search columns for t67a

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

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: 100C Typical: 50C Fast: 0C
Junction Temperature (Automotive) - Slow: 120C Typical: 50C Fast: 0C
VDDQ/VSSQ Decoupling Capacitance: 2.8nF

Included in HSPICE DQ/DQS models? YES Amount per DQ/DQS model: 141pF/282pF
VDDQ/VSSQ Decoupling Capacitance Series Resistance: 5.1 Ohms

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: 0

2. X Include the filename of the IBIS Quality Checklist that accompanies this report.
Filename: t67a_ibis_quality_2.2_checklist.xls
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IBIS MODEL Correlation

Datasheet Correlation

1. X For Output or I/O model compare datasheet IOH/IOL data with IBIS pullup/pulldown data.
a. Model name: DQ_FULL_333
i.  Pulldown I-V versus DDR1 specification

Motes:| 1V curve label editor
| Write notes herel

vibs DA_FULL_333 pd max|
‘aibs DO_FULL_333 pd typ|
a.ibs DQ_FULL_333 pd min|
JEDEC_FULL pd maxEaes
JEDEC_FULL pd min e

1.50 .|]l3 2.50 Curve 1758
Amperes Volts 1/672011 12:40:27 PM
ii.  Pullup I-V versus DDR1 specification
Notes:| 1V curve label editor
| Wiite notes herel |§ 4 || JEDEC_FULL pu min
2.ibs DQ_FULL_333 pu max
‘a.ibs DA_FULL_333 pu typ|
a.ibs DOQ_FULL_333 pu min
JEDEC_FULL pu maxEgates
JEDEC_FULL pu min/ss

Amperes Yolts 17672011 12:42:16 PM
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b. Model name: DQ_HALF_333
L

| Write notes herel |

Pulldown I-V versus DDRI1 specification

1V curve label editor

v 4 ||| JEDEC_HALF pd min

1.50
Volts

2.00 2.50)

Amperes

ii. Pullup I-V versus DDRI1 specification

Notes:|
Wiite notes herel |

vLibs DQ_HALF_333 pd max]
a.ibs DQ_HALF_333 pd typ
aibs DO_HALF_333 pd min|
JEDEC_HALF pd ma:
JEDEC_HALF pd mu

17672011 12:43:17 PM

I-¥ curve label editor
44 JEDEC_HALF pu min

1ibs DA_HALF_333 pu max
a.ibs DO_HALF_333 pu typ
a.ibz DO_HALF_ 333 pu min
JEDEC_HALF pu max}i
JEDEC_HALF pu min
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c. Model name: DQ_FULL_400

1. Pulldown I-V versus DDR1 specification

Motes:|

Write notes here!

I-¥ curve label editor
EEl

1.50
Volts

2.00 2.50

Amperes

ii. Pullup I-V versus DDRI1 specification

Wirite notes herel

5 4 |

1.ibs DA_FULL_400 pd max R
‘a.ibs DO_FULL_400 pd typ|
a.ibs DO_FULL_400 pd min
JEDEC_FULL pd max§

17672011 12:45:26 PM

IV curve label editor
JEDEC_FULL pu min

Volts

- Amperes

vibs DA_FULL_400 pu max
‘a.ibs DQ_FULL_400 pu typ:
a.ibs DO_FULL_400 pu min

JEDEC_FULL pu max§
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d. Model name: DQ_HALF_400

1. Pulldown I-V versus DDR1 specification

Motes:| I-¥ cuive label editos

Wirite notes herel |§,’T|| ~ JEDEC_HALF pd min
79.7E-3+ ribs DO_HALF_400 pd max
75.0E-3~ a.ibs DAQ_HALF_400 pd typ
70.0E-3- a.ibs DQ_HALF_400 pd min
65.0E-3- JEDEC_HALF pd max
60.0E-3- JEDEC_HALF pd min
55.0E-3- Curve 5
50.0E-3- Curve 6
45 0E-3- Curve 7
40.0E-3- Curve 8
35 0E-3- Curve 9
30.0E-3- Curve 10
25 0E -3 I P ottt (el N Curve 11

0.50 1.00 1.50

Volts

2.00

Amperes

ii. Pullup I-V versus DDRI1 specification

2.50

Curve 12
Curve 13
Curve 14
Curve 15
Curve 16

Curve 17
17672011 12:48:29 PH

Notes IV curve label editor
Wiite notes herel |§ 4 |! | JEDEC_HALF pu min

0.0E+0- Libs DO_HALF_400 pu max/RRSES
5.0E-3- a.ibs DQ_HALF_400 pu typ|
10.0E-3- a.ibs DQ_HALF_400 pu min|

15.0E-3 JEDEC_HALF pu max[EaEa
20.0E-3~ JEDEC_HALF pu min|
255, 0F -3 - A VSR S A Cutve 5
30.0E-3~ Curve B
35 0E-3- Curve 7|
40.0E-3- Curve 8
45 0E-3- Curve 9
50.0E-3- Curve 10|
55 0E-3- Curve 11
60.0E-3- Cusve 12
£5.0E-3- Curve 13
70.0E-3- Curve 14
75 0E-3- Curve 15
79.7E-3- Curve 16
0.50 1.00 1.50 2.00 Curve 17|

Volts

250
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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: MT46V32M16CV (x16 FBGA)

1BIS Datasheet

min max min max

C comp 3.389 3.689 MNA MNA

DQ |C package 0.289 0.566 MNA NA
C total 3.678 4 255 3.500 4500

C comp 1.025 1.225 MNA MNA

INPUT |C package 0.234 0510 NA NA
C total 1.259 1.735 1.500 2.500

C comp 1.063 1.263 MNA MNA

CLK |C package 0.231 0.290] NA NA
C total 1.294 1.553 1.500 2500

Component name: MT46V32M16TG (x16 TSOP)

IBIS Datasheet

min max min max

C comp 3.389 3.689 NA MNA

DQ |C package 0.970 1.500 NA NA
C_total 4 359 5189 4.000 5.000

C _comp 1.025 1.225 MNA MNA

INPUT |C package 1.000 1490 NA NA
C_total 2.025 2.715 2.000 3.000

C comp 1.063 1.263 MNA NA

CLK |C package 0.970 1010 NA NA
C total 2.033 2273 2.000 3.000
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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
DQ Full [Rsing
Falling
DQ Half | 2=
Falling

4. [] Not Applicable for DDR1. Compare ODT data with datasheet.

ODT calculated using the formula RTT:(VIH(aC) - VIL(ac))/l(I (VIH(ac)) — I(VIL(ac))l

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

TYP MIN MAX

Rtt (Model)
Rtt (datasheet) XX XX XX
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Measurement Correlation

1. [X] For Output or I/O models compare measured IOH/IOL data with IBIS 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.

a. Model name: DQ_FULL_333
1. Pulldown I-V comparison

Motes:| Y curve label editor

| Write nates herel 55 | FULL_MEAS 2.5 pd min |

1.ibs DG_FULL_333 pd max

‘a.ihs DA_FULL_333 pd typ

a.ibs DA_FULL_333 pd min|
FULL_MEAS_2 5 pd maxEares
FULL_MEAS_2.5 pd typg
FULL_MEAS_2 5 pd minPaiis

050 1.00 1.50 2.00 8 -
Amperes Volis 17642011 12:55:25 PH

ii.  Pullup I-V comparison
Motesz: IV curve label editor

| Wiite notes herel |; 5 |! ,m

1.abe DO_FULL_333 pu max

‘a.ibs DR_FULL_333 pu typ

a.ibs DO_FULL_333 pu min|

FULL_MEAS_2.5 pu miax st

FULL_MEAS_2.5 pu typ it

FULL_MEAS_2.5 pu min|i

1.00 1.50 -
Amperes Yolts 17642011 12:53:31 PHM
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b. Model name: DQ_HALF_333
ii.  Pulldown I-V comparison

Notes: IV curve label editor

' Wiite notes herel ¥ 5 |[[ HALF_MEAS_2.5 pd min _

iibs DO_HALF_333 pd max

aibs DQ_HALF 333 pd typ

a.ibs DQ_HALF_333 pd min
HALF_MEAS_2 5 pd max{aia
HALF_MEAS_2.5 pd typ i
HALF_MEAS_2.5 pd min[Egts

61.6E-3-

250
Amperes Yolts 1/6/2011 12:59.32 PH

ii. Pullup I-V versus DDRI1 specification

Motes: 1-'¥ curve label editor

' Wiite notes here! |ﬂ5]!| HALF_MEAS_2 5 pu min__'__

Libs DA_HALF_333 pu max]| §

a.ibs DQ_HALF_333 pu typ

a.ibs DO_HALF_333 pu min
HALF_MEAS_2 5 pu max Pt
HALF_MEAS_2.5 pu typf
HALF_MEAS 25 pu minPaal

Amperes Volts 17672011 12:58:39 PM
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c. Model name: DQ_FULL_400

1. Pulldown I-V comparison

Notes:
Write notes herel

1V curve label editor

ii. Pullup I-V comparison

Hotes:|
| Wiite notes herel

|55 || FULL_MEAS_2.6 pd min
v.ibs DO_FULL_400 pd max
‘a.ibs DQ_FULL_400 pd typ
a.ibs DOQ_FULL_400 pd min
FULL_MEAS_2.6 pd mazj
FULL_MEAS_2 6 pd typ
FULL_MEAS_2.6 pd minP

1/672011 1:04:10 PM

1Y curve label editor

1% 5 [T FULL_MEAS_2 6 pu min
vibs DQ_FULL_400 pu max
‘aibs DO_FULL_400 pu typ
a.ibs DO_FULL_400 pu min|
FULL_MEAS_2.6 pu maxpa
FULL_MEAS_2 6 pu typ}
FULL_MEAS_2.6 pu minj

Amperes

14672011 1:02:14 PM
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d. Model name: DQ_HALF_400
1. Pulldown I-V comparison

| Write notes here!

I-Y curve label editor
¥ 5 ||| HALF_MEAS_2.6 pd typ

Amperes Yolts

ii. Pullup I-V comparison

a.ibs DO_HALF_400 pd min|

1.ibs DO_HALF_400 pd max|

a.ibs DO_HALF_400 pd typ
HALF_MEAS_2.6 pd min[Zait
HALF_MEAS_2.6 pd max{it
HALF_MEAS_2.6 pd typl

17672011 1:08:39 PM

Write notes herel

1-¥ curve label editor

% 5 || HALF_MEAS_2.6 pu typ
a.ibs DQ_HALF_400 pu min
ribs DA_HALF_400 pu max
a.ibs DO_HALF_400 pu typ
HALF_MEAS_2.6 pu minPatias
HALF_MEAS_2.6 pu max@
HALF_MEAS 2.6 pu typEs

17672011 1:06:50 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: MT46V32M16CV (x16 FBGA)

IBIS Measured

min typ max min typ max

C comp 3.389 3.539 3689 NA NA NA

DQ |C package 0.289 0411 0.566 NA NA NA
C total 3.678 3.950 4 255 3.978 4 250 4 555

C comp 1.083 1.183 1.283 NA NA NA

INPUT |C package 0234 0.350 0510 NA NA NA
C total 1.317 1.5633 1.793 1.241 1.457 1.717

C comp 1.089 1.189 1.289 NA NA NA

CLK |C package 0231 0.260 0290 MNA NA NA
C total 1.320 1.450 1.579 1.403 1.533 1.662

Component name: MT46V32M16TG (x16 TSOP)

IBIS Measured
min typ max min typ max
C_comp 3.389 3.539 3.689 NA NA NA,
DQ |C package 0.970 1.200 1.500 NA NA NA
C total 4 359 4.739 5.189 4 659 5039 54389
C_comp 1.083 1.183 1.283 NA NA NA
INPUT |C package 1.000 1.290 1.490 NA NA NA
C total 2.083 2473 2.773 2.007 2.397 2.697
C _comp 1.089 1.189 1.289 NA NA NA
CLK |C package 0.970 0.990 1.010 NA NA NA
C_total 2.059 2.179 2.299 2.142 2.262 2.382
3. [] If measured clamp current data is available provide an IBIS and measurement comparison for all
models.
Not Available

a. Model name:
1. 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
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IBIS Measurement
Model Slew Rate (V/ns) | min typ max min max
DQ_FULL |Hising
Falling
DQ_HALF [Sing
Falling

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

Duphd
- 1)
A0y i e
g N 7 .“'_"'-'I 3 s -
> f 4\. [ !,e{ka f ¢ J'}f.a‘_ |1 pice e ety
foan o {5 = . “;):"-‘ wlib_raui_in) _min
Ra  [Na, [N, E==
H { ] Wl in iV ] l/'\ [ i. 2 ‘:I! A wibe piom_rewt_in_min
20 | M { e 5 j i ;"|"|I e R e
f -. | || { 1 | } i{ 1 ulibiE_paut_if) _mms
12 i ] J !5-|| i | 1]1
I \1 - [ 1]
00 /rﬁa}’lll % .I ll 7/~}\! 1 ..l E - r j l .' .
7y 13 7S AT 1\
4 bl ot (R 1S
- s i .
18 ﬁu‘_:n'l e
N i'". b /--—J,?'\ - }:\.“f_" -
iy ) I.'I "q'\ il .—1' e ulte pis=_owty_typ
i ! k ] i / [ i { L
L e X f{ | Fl Vil ] 3 § 4 j i \ wib_oul]_min
[ A k P A bl { fom™ I
asmi Y Y
10 ! ! f :i'. } | { %‘ k' | i ! ; ¥ i ulibin_oul]_mace
N % L | o L I L,
JJ \‘“&’1"”‘: I A I | N e
. i) ). Wk LY
a0 k)p( g T ! s
A T T T T T T T
12 u 18n I n = =n n =n e
x|
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ii. DQ_HALF_333 driving DQ_HALF_333

40

D0 {he

[R5
vile pln_ow_irp

wirEpon o) _min
it g _ou_max
ik _oull_kvp
3y

w{is_aufl_min

i.l viibs_aufl_mex

T T
120 140 1an 18 20 &=n an = @8n amn

1il.

¥l
Vi Epks_mvi_inL_yp

+{ i _aui]_min

of ibke_auf]_max
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iv. DQ_HALF_400 driving DQ_HALF_400

4

) :m)
i pice_wvr_in_kp

Sy 1| ik _ewr_iny_pp
il itr_in}_miln

[ | i ieve_in_max

(1]

o0

Setup
T-line: £050 ohims,
Td=0.5n=
hspice_out _ _
ihiz out hspice_rowr_in
- ikis_rovr_in

Comments: Model is compared to Silicon measurements and JEDEC specifications.
The driver impedance is calibrated within expected tolerances.
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