TPS65219(-Q1) Thermal- & Efficiency

Calculator




Disclaimer

 This calculator is intended to be used as efficiency estimator for the
TPS65219(-Q1) device. The efficiency is modelled using equations which will
consider various real circuit impacts and should provide a reasonable proxy to
the measured device efficiency. The modelled accuracy is expected to match
device efficiency within £3% but does not replace "real world" measurements.

» Important Legal Notice: All information in this calculator and in any related
correspondence is provided “AS IS” and “with all faults”, and is subject to Tl's
Important Notice (http://www.ti.com/corp/docs/legal/important-notice.shtml).
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How to use the tool? (1/3)

Follow the instructions in the Readme worksheet:

1 Turn on File->Options->Formulas-> Enable Iterative Calculation (100 should suffice)

2 Use light yellow cells to set your Buck parameters

3 Overall efficiency is calculated based on sum of individual losses

4 Effective DC is computated using the iterative feature

5 Efficiency curve can be generated using the "Update Curve" button. lload numbers are being used from column R

6 Tab 1: Efficiency&Thermal Estimator
The tab Efficiency&Thermal Estimator allows to test different scenarios of voltage and load conditions and estimate its impact on efficiency
and overall System power.

7 Tab 2-4: Buckl, Buck2, Buck3
Calculates individual Buck efficiencies and input currents based on the inputs on Tab1. Allows for customization of inductor value and DCR.
Features plotting tool to visualize efficiency over load current for the individual Buck regulators.

General e . . .
. |_.:f£| Change options related to formula calculation, performance, and error handling.
Formulas
Proofing Calculation options
Sawve Workbook Calculation Enable jiterative calculation
Languade ® Automatic Maximum lterations: |[100 s
guag O Automatic except for data tables i
Maximum Change: 0.001
Advanced O Manual
Recalculate workbook before saving
Customize Ribbon 3
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How to use the tool? (2/3)

Calculated efficiency at

( operating point
Enter the System /PMIC L lbjg  Tps65219(-Q1) - Efficiency and Thermal Estimator
Supply voltage
\
'N Vin [V] Vout[V]  Efficiency lload [A] lin [A mWw] Enter the load current )
~ per rail as needed
f Update the Supply System Voltage 5 (Consider SoC +
voltage per rail as & 232:; : g';g - (2)';21 peripherals, if Buck is
=] . . .
.needed N . 110 0.19 supplying LDO, add
(here using Buck2-output — 33 1.80 0.10 LDO-load currents)
\_ as LDO- supply) = D02 (NMOS) 1.8 0.85 0.13
S  LDO3(PMOS) 3.3 1.80 0.06 ST
. W 1.80 0.00 Powerd|SS|.pat|on in PMIC
Enter the output voltage [ s | |09 per rail and total
per rail as needed total dissipation of the PMIC:
Thetajb 10.7 C/W Tdelta . N\
‘ e At s
Switching frequency | ) g Thetajb) J
TMput Field ‘ circuit impacts and should pro nable proxy to the measured device
efficiency. The modelled accuracy 0 match device efficiency within +3%
but does not repl \measurements.
Important Legal Notice: All in Iculator and in any relat:
correspondence is provided “AS 5", and is subject to Calculated PMIC junction
e v e
Thermal resistance Junction to board, Expected maximum board temperture for entered
here value for 4x4mm? RSM-package temperature: Ty et + Self-heating use-case .
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TPS65219 Example Use-Case

‘!} TPS65219(-Q1) - Efficiency and Thermal Estimator

Regulator Vin [V] Vout [V] Efficiency lload [A] lin[A] Pdiss [mW]
System Voltage 5
S  Buck1 5 0.75 2.12
S Buck2 5 3.30 0.34
E Buck 3 5 1.10 0.19
g LDO 1 (NMOS) 3.3 1.80 0.10
a—"- LDO 2 (NMOS) 1.8 0.85 0.13
= LDO 3 (PMOS) 3.3 1.80 0.06
§ LDO 4 (PMOS) 3.3 1.80 0.00
B Misc 5 0.00
total dissipation of the PMIC:
Thetajb 10.7 -C/W Tdelta
f(SW) [MHz] Thoard 100 -C Tjunction
This calculator is intended to be used as efficiency estimator for the TPS65219(-Q1)
N device. The efficiency is modelled using equations which will consider various real
Input Field ‘ ‘ Info only | | circuit impacts and should provide a reasonable proxy to the measured device

efficiency. The modelled accuracy is expected to match device efficiency within +3%
but does not replace "real world" measurements.
Important Legal Notice: All information in this calculator and in any related
correspondence is provided “AS IS” and “with all faults”, and is subject to TI's
Important Notice (http://www.ti.com/corp/docs/legallimportant-notice.shtml).
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How to use the tool? (2/2)

Data taken from sheet
‘Efficiency & Thermal
Estimator’ or pre-set

# Buck Efficiency Calculator v

4.0

e

\_

Inductor value. 470nH
required, but can be
modified to calculate for
corner-case due to
tolerances

Inductor DC-resistance.
Update with value for
chosen inductor

Efficiency considering
PMIC-losses only
/

Press to update
Effciency plot below
after updating

R Calculated Variables Power Losses - ‘W
in 5V Iop 1.05A Slewing HL P1= 13.0 MW 1.2% Curve lload [A]  Eff Calc
fout 33V Imax 1.05A P2 7.8 mwW 0.7% 0.05 95.9%
loa 0.34 A Imin 0.00 A P3 4.3 mwW 0.4% 0.1 95.9%

s 96.4 mOhm Ths 297 ns P4 0.0 mw 0.0% ress se"| 0.15
Is 96.4 mOhm Tis. 121 ns P5 0.0 mw 0.0% 0.2
Cg_hs 34.00 pF Tsr1 3ns P6 0.0 mwW 0.0% lef on| 0.25
Cg_ls 34.00 pF Tsr2 3 ne P7 10.8 mW 1.0% 03
fsw 2.30 MHz. T 435 P8 3.1 mw 0.3% 0.35
SR_HL 1500 Vius IDCideal 0.66 P9 8.2mw 0.7% 04
SR_LH 1500 Vius IDCcalg 0.69 P10 13.8 mW 1.2% 05
lea Pout 1122 mwW P11 1.5 mwW 0.1% 0.6
Pdiss 55 mW 1122.0 mW 07
Tde 671 ns Ptot 62.3 mwW 08
(fdc 1.49 MHz 08
ICore Efficiency 96.0% 1
12
14
186
18
2
22
Efficiency / I
/ /
o 02 04 08 / f

95.9%
95.8%
95.7%
95.5%
95.3%
95.1%
94.5%
94.1%
93.7%
93.4%
93.0%
92.6%
91.9%
91.2%
90.5%
89.8%
89.0%
88.3%

Efficiency considering
PMIC- and passive-losses

][ Contributors to losses ]

parameters.
Note: Sheet ‘Efficiency
& Thermal Estimator
will auto-update for the
operating point without
\ pressing this button.

r

Efficiency plot for )

conditions per Sheet

‘Efficiency & Thermal
Estimator’ and inductor
settings on this sheet )
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