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This correlation report is mainly subdivided into three important sections. Section A contains Datasheet correlation
where one table contains €bmp and Cpackage information per model and Datasheet Capacitance value wherever
available. This section also contains rise and fall ramp information wherever model contains V-T table. Section C
contains IBIS vs. Spice correlation where IBIS waveforms simulated using HSPICE and spice netlist simulated using
TISPICE are compared graphically and waveforms for two settled periods, rising and falling edge with percentage of
mismatch duly presented. The third section D gives the report revision history
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1 IBIS CORRELATION REPORT

Design ID: TPS65381-Q1

IBIS File Name and Version: tps65381-g1.ibs 1.0

Correlation Report Name and Version: TPS65381\@ipro_CorrRpt.pdf 1.0

IBIS Checklist name and version: TPS65381-Qfipro_CheckList.xls 1.0

Available package types: HTSSOP

Marketing part Number(s): TPS65381QDAPRQ1

IBIS Zip File Name: tps65381-qg1l.zip, zip contains IBIS checklist, model & Correlation report
Date: Dec 9, 2013

Datasheet Title: Multi-Rail Power Supply for Microcontrollers in Safety-Critical Applications
Datasheet Revision: SLVSBC4 -MAY 2012

Datasheet Linkhttp://focus.ti.com/1it/ds/symlink/tps65381-ql.pdf

Contact IBIS modeling Support at elasm.ibis@list.ti.com for questions


http://focus.ti.com/lit/ds/symlink/tps65381-q1.pdf
mailto:elab_scm_ibis@list.ti.com

2 |IBIS MODEL CORRELATION

2.1 Datasheet Correlation

Compare ccomp with datasheet’s input capacitance spec. Table provides data compaangpdor all models and
all package combinations

Component Name TPS65381-Q1
Model Name IBIS Datasheet
Min(pF) Typ(pF) Max(pF) Min(pF) Typ(pF) Max(pF)

diagout 3p3 C_Comp 2.744 3.036 3.188 NA NA NA
C_package NA NA NA NA NA NA
C_total 2.744 3.036 3.188 NA NA NA
diag out 5p0 C_Comp 2.708 3.078 3.211 NA NA NA
C_package NA NA NA NA NA NA
C_total 2.708 3.078 3.211 NA NA NA
endrvnres3p3 C_Comp 1.508 1.872 2.07 NA NA NA
C_package NA NA NA NA NA NA
C_total 1.508 1.872 2.07 NA NA NA
endrv.nres5p0 C_Comp 1.384 1.702 1.872 NA NA NA
C_package NA NA NA NA NA NA
C_total 1.384 1.702 1.872 NA NA NA
error C_Comp 0.3215 0.3865 0.3942 NA NA NA
C_package NA NA NA NA NA NA
C_total 0.3215 0.3865 0.3942 NA NA NA
ncsiovdd3p3 C_Comp 0.4988 0.5965 0.6512 NA NA NA
C_package NA NA NA NA NA NA
C_total 0.4988 0.5965 0.6512 NA NA NA
ncsiovdd5p0 C_Comp 0.7804 0.8028 0.8085 NA NA NA
C_package NA NA NA NA NA NA
C_total 0.7804 0.8028 0.8085 NA NA NA
sclk.sdi C_Comp 0.7804 0.8028 0.8085 NA NA NA
C_package NA NA NA NA NA NA
C_total 0.7804 0.8028 0.8085 NA NA NA
sda3p3 C_Comp 1.597 1.636 1.694 NA NA NA
C_package NA NA NA NA NA NA
C_total 1.597 1.636 1.694 NA NA NA
sda5p0 C_Comp 15 1.53 1.599 NA NA NA
C_package NA NA NA NA NA NA
C_total 15 1.53 1.599 NA NA NA
selvdd3.vdd5 C_Comp 0.3208 0.3884 0.3942 NA NA NA
C_package NA NA NA NA NA NA
C_total 0.3208 0.3884 0.3942 NA NA NA

Table 1: C Comp IBIS vs DataSheet Table

If slew rate specifications (Rise slew and Fall slew) are available, table compares slew rates from SPICE simulation to
that of Datasheet



Table 2: Slew Rate IBIS vs DataSheet Table
IBIS

Model Name Slew Rate Datasheet
Min Typ Max Min Typ Max
diagout 3p3 Rising(V/ns) 0.6594141.6520 0.908990.4547 1.120852.1138 NA NA NA
diagout 3p3 Falling(V/ns) 0.5708113.1400 0.872675.0915 1.131645.5703 NA NA NA
diag out 5p0 Rising(V/ns) 1.3326111.7800 1.663368.5404 1.910041.4141 NA NA NA
diag out 5p0 Falling(V/ns) 1.059483.8137 1.472854.1618 1.800734.1907 NA NA NA
endrn.nres3p3 Rising(V/ns) 0.823615.1855 0.925812.0186 1.06099.2477 NA NA NA
endrn.nres3p3 Falling(V/ns) 1.87881.4176 1.96170.7636 2.04170.4653 NA NA NA
endn.nres5p0 Rising(\V/ns) 1.260213.9513 1.402711.0370 1.59298.4549 NA NA NA
endrznres5p0 Falling(V/ns) 2.874%1.5107 2.97230.8111 3.06470.4909 NA NA NA
sda3p3 Rising(V/ns) 0.5990130.9190 0.906890.0516 1.199955.1625 NA NA NA
sda3p3 Falling(V/ns) 0.628%122.8230 0.984184.1734 1.285(050.5554 NA NA NA
sda5p0 Rising(V/ns) 1.2289104.3460 1.640066.1691 1.9987141.3176 NA NA NA
sda5p0 Falling(V/ns) 1.2957102.2200 1.744263.5082 2.0985%38.8255 NA NA NA




2.2 Measurement Correlation

1. For Output or O model compare IOH and IOL data from measurements to those of IBIS model. Measurement
data and simulations in SPICE are compared across Process, Voltage and Temperature corners. Any special
conditions used for simulating or measurements need to be included.

Simulation Tools and version used:
Measurement conditions used:
Model simulation conditions used:

Measured IOH vs. IBIS IOH
Measured IOL vs. IBIS IOL

2. Compare IBIS Gcomp with measured €omp. Table provides comparison for all models and all package types.
Component Name

Table 3: C Comp IBIS vs DataSheet Table

Model Name IBIS Measurement
Min(pF) |  Typ(pF) | Max(pF) | Min(pF) | Typ(pF) | Max(pF)
C_Comp
Input C_Package
C_Total
C_Comp
Output C_Package
C_Total

3. Clamp data if available, include for all models.

GND CLAMP data compared between IBIS and Silicon measurements. Sweep between -VCC to 2*VCC (if possi-
ble).

4. If slew rate measurements (Rise slew and Fall slew) are available, table compares slew rates from SPICE
simulation to that of measurements.

Table 4: Slew Rate IBIS vs DataSheet Table
Model Name Slew Rate IBIS Measurement

Min(pF) Typ(pF) Max(pF) Min(pF) Typ(pF) Max(pF)

Output Rising
Output Falling




2.3 IBIS vs SPICE Correlation
2.3.1 diagout_3p3
Model Type : 3-state

Corner No. Process Power Supply(V) Temp(degC)
1 Nominal 3.3 27
2 Weak 3.17 150
3 Strong 3.43 -40

Table 5: Corners of Validation

TISPICE engine used to generate and correlate 1BIS models:
P.S: SPICE type could be Spectre, TISPICE, TISPICED, HSPICE, HSPICED

Generation:
TISPICE

Correlation
SPICE Netlist Simulation : TISPICE
IBIS Model Simulation : HSPICE

For all buters correlate V-T transient simulations using IBIS(B-element) in HSPICED and SPICE netlist to ensure
correlation. Include screen shot of test setup used for correlation. SimDE test setup with recommended load conditions
may be used.
i. Use node naming convention of IBlScorner- and SPICE<corners.
ii. Run simulation for all corner cases and maximum allowable speed grade, if multiple speed grades or drive
strengths are allowed, please include separate correlation waveforms for each case. Include waveforms here. Re-
use C.1l.iand C.1.ii as needed for multipleétleus and or configurations. Include any correlation metrics if available

Test Frequency: 4MHz probel

stimulus | @ ||
| |

U1l T1 Cil
; ; TD = 1e-10 2e-12F
V1 @ DIAG QU 3p3 ZO =50 Ohm

Figure 1: Validation Waveform for model diagut 3p3



Reference Waveform Compare Waveform DPI(%0)

Vertical SPICE_TYP i 0 De+00 15.0
Vertical SPICE_FAST
Vertical SPICE_SLOW

Figure 2: Correlation Table for model diagyit 3p3
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Figure 3: IBIS Correlation Waveform MultiCycle Image
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Figure 4: IBIS Correlation Waveform Rising Edge Image
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Figure 5: IBIS Correlation Waveform Falling Edge Image
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2.3.2 diagout_5p0
Model Type : 3-state

Corner No. Process Power Supply(V) Temp(degC)
1 Nominal 5.0 27
2 Weak 4.85 150
3 Strong 5.15 -40

Table 6: Corners of Validation

TISPICE engine used to generate and correlate 1BIS models:
P.S: SPICE type could be Spectre, TISPICE, TISPICED, HSPICE, HSPICED

Generation:
TISPICE

Correlation
SPICE Netlist Simulation : TISPICE
IBIS Model Simulation : HSPICE

For all buters correlate V-T transient simulations using IBIS(B-element) in HSPICED and SPICE netlist to ensure
correlation. Include screen shot of test setup used for correlation. SimDE test setup with recommended load conditions
may be used.

i. Use node naming convention of IBIScorner- and SPICE<corners.

ii. Run simulation for all corner cases and maximum allowable speed grade, if multiple speed grades or drive
strengths are allowed, please include separate correlation waveforms for each case. Include waveforms here. Re-
use C.1.iand C.1.ii as needed for multipletieus and or configurations. Include any correlation metrics if available

Test Frequency: 4MHz

probel
stimulus | ||
| Q) I
T1 C1l
U1 TD = 1e-10 2e-12F

diag_out_5p0.ibs _
Vi @ DIAG .OUT 5p0 £0© =50 0hm

Figure 6: Validation Waveform for model diagut 5p0
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Type Reference Waveform Compare Waveform DPI(%) DAI(%%) DLI(%) DP DA
Vertical SPICE_TYP ibis_typ De+00 % 1 & 8.70596e-01 7.63274e-02

|Vertical | SPICE_FAST ibis_fast ] De00 9 l 6 5.14033e-01 473563e-02
Vertical | SPICE_SLOW ibis_slow -0 0e+00 5.80725e-01 7.14197e-02

Figure 7: Correlation Table for model diamut 5p0

15



\oltage (V)

\oltage (V)

Voltage (V)

Figure 8: IBIS Correlation Waveform MultiCycle Image
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Figure 9: IBIS Correlation Waveform Rising Edge Image
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Figure 10: IBIS Correlation Waveform Falling Edge Image
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2.3.3 endrvnres_3p3
Model Type : Output

Corner No. Process Power Supply(V) Temp(degC)
1 Nominal 3.3 27
2 Weak 3.17 150
3 Strong 3.43 -40

Table 7: Corners of Validation

TISPICE engine used to generate and correlate 1BIS models:
P.S: SPICE type could be Spectre, TISPICE, TISPICED, HSPICE, HSPICED

Generation:
TISPICE

Correlation
SPICE Netlist Simulation : TISPICE
IBIS Model Simulation : HSPICE

For all buters correlate V-T transient simulations using IBIS(B-element) in HSPICED and SPICE netlist to ensure
correlation. Include screen shot of test setup used for correlation. SimDE test setup with recommended load conditions
may be used.

i. Use node naming convention of IBIScorner- and SPICE<corners.

ii. Run simulation for all corner cases and maximum allowable speed grade, if multiple speed grades or drive
strengths are allowed, please include separate correlation waveforms for each case. Include waveforms here. Re-
use C.1.iand C.1.ii as needed for multipletieus and or configurations. Include any correlation metrics if available

Test Frequency: 1000KHz

probel
stimulus | ||
| Q) I
U1l T1 C1
. TD = 1e-10 2e-12F
endrv_nres_3p3.ib _
Vil @ ENDRV_NRES 3p4° =20 Ohm

Figure 11: Validation Waveform for model endrwes3p3
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Dutput

Type Reference Waveform Compare Waveform offset DPI(%) DAI(%) DLI(%)
Vertical SPICE_TYP ibis_typ -0 9.0 0.46% 1

|Vertical  |SPICE_FAST
Vertical SPICE_SLOW

Figure 12: Correlation Table for model endnves3p3
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Figure 13: IBIS Correlation Waveform MultiCycle Image
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Figure 14: IBIS Correlation Waveform Rising Edge Image
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Figure 15: IBIS Correlation Waveform Falling Edge Image
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2.3.4 endrvnres 5p0
Model Type : Output

Corner No. Process Power Supply(V) Temp(degC)
1 Nominal 5.0 27
2 Weak 4.85 150
3 Strong 5.15 -40

Table 8: Corners of Validation

TISPICE engine used to generate and correlate 1BIS models:
P.S: SPICE type could be Spectre, TISPICE, TISPICED, HSPICE, HSPICED

Generation:
TISPICE

Correlation
SPICE Netlist Simulation : TISPICE
IBIS Model Simulation : HSPICE

For all buters correlate V-T transient simulations using IBIS(B-element) in HSPICED and SPICE netlist to ensure
correlation. Include screen shot of test setup used for correlation. SimDE test setup with recommended load conditions
may be used.

i. Use node naming convention of IBIScorner- and SPICE<corners.

ii. Run simulation for all corner cases and maximum allowable speed grade, if multiple speed grades or drive
strengths are allowed, please include separate correlation waveforms for each case. Include waveforms here. Re-
use C.1.iand C.1.ii as needed for multipletieus and or configurations. Include any correlation metrics if available

Test Frequency: 1000KHz

probel
stimulus | ||
| Q) I
U1l T1 C1
. TD = 1e-10 2e-12F
endrv_nres 5p0.ib _
Vil @ ENDRV_NRES 5pf° = 20 Ohm

Figure 16: Validation Waveform for model endrwes5p0
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Type Reference Waveform Compare Waveform DPI(%) DAI(%) DLI(%6) DP
Vertical SPICE_TYP ibis_typ 0 0

Vertical SPICE_FAST
Vertical SPICE_SLOW

Figure 17: Correlation Table for model endnves5p0
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Figure 18: IBIS Correlation Waveform MultiCycle Image
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Figure 19: IBIS Correlation Waveform Rising Edge Image
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Figure 20: IBIS Correlation Waveform Falling Edge Image
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2.3.5 error
Model Type : Input

Corner No. Process Power Supply(V) Temp(degC)
1 Nominal 3.3 27
2 Weak 3.17 150
3 Strong 3.43 -40

Table 9: Corners of Validation

Output

Type Reference wWaveform Compare Waveform

Vertical SPICE_TYP s_ty] - 00 4.79¢ .0 1.60711e-01 7.04668e-03

SPICE_FAST
SPICE_SLOW

Figure 21: Correlation Table for model error
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2.3.6 ncsiovdd3p3
Model Type : Input

Corner No. Process Power Supply(V) Temp(degC)
1 Nominal 3.3 27
2 Weak 3.17 150
3 Strong 3.43 -40

Table 10: Corners of Validation

Qutput

Type Reference Waveform Compare Waveform Offset DPI(%) DAI(%)
Wertical SPICE_TYP ibis_ty| C e+00 4.769 0.35% 1.63338e-01 1.19137e-02

Vertical SPICE_FAST i 1 3.31121e-01 1.
Vertical SPICE_SLOW

Figure 22: Correlation Table for model nis/dd3p3
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2.3.7 ncsiovdd5p0
Model Type : Input

Corner No. Process Power Supply(V) Temp(degC)
1 Nominal 3.3 27
2 Weak 3.17 150
3 Strong 3.43 -40

Table 11: Corners of Validation

Qutput

Type Reference Waveform Compare Waveform Offset DAI(%)
Vertical SPICE_TYP ibis_ty 0.0 00 K 0.30%

Vertical SPICE_FAST
Vertical SPICE_SLOW

Figure 23: Correlation Table for model nas/dd5p0
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2.3.8 sclksdi
Model Type : Input

Corner No. Process Power Supply(V) Temp(degC)
1 Nominal 3.3 27
2 Weak 3.17 150
3 Strong 3.43 -40

Table 12: Corners of Validation

Type Reference Waveform Compare Waveform Offset

|Vertical  SPICE_TYP

Vertical SPICE_FAST
Vertical SPICE_SLOW

Figure 24: Correlation Table for model sciidi
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2.3.9 sda3p3

Model Type : 10
Corner No. Process Power Supply(V) Temp(degC)
1 Nominal 3.3 27
2 Weak 3.17 150
3 Strong 3.43 -40

Table 13: Corners of Validation

TISPICE engine used to generate and correlate 1BIS models:
P.S: SPICE type could be Spectre, TISPICE, TISPICED, HSPICE, HSPICED

Generation:
TISPICE

Correlation
SPICE Netlist Simulation : TISPICE
IBIS Model Simulation : HSPICE

For all buters correlate V-T transient simulations using IBIS(B-element) in HSPICED and SPICE netlist to ensure
correlation. Include screen shot of test setup used for correlation. SimDE test setup with recommended load conditions
may be used.

i. Use node naming convention of IBIScorner- and SPICE<corners.

ii. Run simulation for all corner cases and maximum allowable speed grade, if multiple speed grades or drive
strengths are allowed, please include separate correlation waveforms for each case. Include waveforms here. Re-
use C.1.iand C.1.ii as needed for multipletieus and or configurations. Include any correlation metrics if available

Test Frequency: 4MHz

probel
stimulus | ||
| Q) I
U1l T1 C1
. TD = 1e-10 le-10F
sdo.3p3.ibs
Vi @ sdo3p3 1 70 = 50 Ohm

Figure 25: Validation Waveform for model s8p3
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Dutput

Type Reference waveform Compare Waveform Offset

Vertical | SPICE_TYP
Vertical | SPICE_FAST
Veriical  SPICE_SLOW

Figure 26: Correlation Table for model s&p3
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Figure 27: IBIS Correlation Waveform MultiCycle Image
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\oltage (V)
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Figure 28: IBIS Correlation Waveform Rising Edge Image
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\oltage (V)

\oltage (V)

\oltage (V)

Figure 29: IBIS Correlation Waveform Falling Edge Image
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2.3.10 sda5p0

Model Type : 10
Corner No. Process Power Supply(V) Temp(degC)
1 Nominal 5.0 27
2 Weak 4.85 150
3 Strong 5.15 -40

Table 14: Corners of Validation

TISPICE engine used to generate and correlate 1BIS models:
P.S: SPICE type could be Spectre, TISPICE, TISPICED, HSPICE, HSPICED

Generation:
TISPICE

Correlation
SPICE Netlist Simulation : TISPICE
IBIS Model Simulation : HSPICE

For all buters correlate V-T transient simulations using IBIS(B-element) in HSPICED and SPICE netlist to ensure
correlation. Include screen shot of test setup used for correlation. SimDE test setup with recommended load conditions
may be used.

i. Use node naming convention of IBIScorner- and SPICE<corners.

ii. Run simulation for all corner cases and maximum allowable speed grade, if multiple speed grades or drive
strengths are allowed, please include separate correlation waveforms for each case. Include waveforms here. Re-
use C.1.iand C.1.ii as needed for multipletieus and or configurations. Include any correlation metrics if available

Test Frequency: 4MHz

probel
stimulus | ||
| Q) I
U1l T1 C1
. TD = 1e-10 le-10F
sdo 5p0.ibs
Vi @ sdo Spo 70 = 50 Ohm

Figure 30: Validation Waveform for model sdiqp0
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Type

Vertical

Vertical

Vertical

Reference Waveform Compare Waveform DPI(%) DAI(%%) DLI(%) DP DA
SPICE_TYP ibis_typ De+00 6.3 1.47' 1 b 3.21701e-01 7.41930
SPICE_FAST ibis_fast ) De+00 123% | 6 4.60046e-01

SPICE_SLOW ibis_slow -0 Oe+00 5.0 5 2.46698e-01

Figure 31: Correlation Table for model sép0
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Voltage (V)

Figure 32: IBIS Correlation Waveform MultiCycle Image
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Figure 33: IBIS Correlation Waveform Rising Edge Image
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Figure 34: IBIS Correlation Waveform Falling Edge Image
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2.3.11 selvdd3.vdd5
Model Type : Input

Corner No. Process Power Supply(V) Temp(degC)
1 Nominal 3.3 27
2 Weak 3.17 150
3 Strong 3.43 -40

Table 15: Corners of Validation

Type Reference Waveform Compare Waveform Offset

Vertical SPICE_TYP ibis_typ

|Vertical | SPICE_FAST
Vertical  SPICE_SLOW -0.00000e00  2.91° 00.0 9.36020e-0

Figure 35: Correlation Table for model sedd3 vdd5
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3 Correlation Report Revision History

Rev 1.0: 12092013
-First release from Wipro.
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Do Not Edit Below This

4 TIPS

-If data is unavailable for any of the sections, please type "UA". If a section is not applicable for a model category
please type "NA”.

5 Template Revision History

Rev 1.0: 0122/2009

- Initial revision based on IBIS Quality Spec 1.0

Rev 1.1: 0710/2009

-Template updated based on IBIS Quality Spec 1.1as (draft) dateg/2@09

-New Quality Checklist added

Rev 1.2: 1230/2009

-Template updated to meet IBIS Quality Spec 2.0 ratified g8QR009

Rev 2.0: 02152010

-Renamed template as IBISorrelationReporttemplate2p0.doc

-Removed IBIS Model Checklist from the report. This report is only for correlation purposes. Use IBIS Model
Checklist for Quality Analysis

Rev 2.1: 0602/2010

-Template updated to meet AEDC requirements

Rev 2.2: 07082010

-Updated file naming convention for correlation report and quality checklist

Rev 2.3: 0902/2010

-Updated how correlation waveforms should convey clear edge correlation using an example waveform correlation
picture. This example correlation picture should be deleted in the final correlation report.
-Updated file naming convention for correlation report and quality checklist.

Rev 2.4: 09152010

-Updated correlation waveforms format both for single-ended affierdntial bidters
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