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Current sense... DCRsense

Current Sense Type: can be selected between DCR sense (as
shown), DCR Shunt or Non-DCR ( i.e. Powerstage with internal
current sense).

The graphical figure will change to match selection made. Here DCR
sense is shown.

i, Current Sence i =l I Power stage. When Current sense Type is selected to
[ Curron sense Dosign o | > be Non-DCR then the f_amily of powerstage used can
Loop A | Loop & | Chamnel ¥4 / be selected here. In this example grayed out and not
selectable as DCRsense is selected.
Current Sense Type Power Stage
v L boRe R, =DoRs Existing Network - Cb and Rb: Enter the real values used on the
W Enter parameters of existing neugore" | | PCB for capacitor and resistor
DSxRb 0SxRb | cb b 022 - uF
w_‘wﬁ" —— w _1_5_2: - :: : T_( Netwo_rk)mismat_ch measured: This is the
ISEN  IREF rinetwor) 5 %& mismatch in the two time constants Rb*Cb_and
Current Reading Tuning mosared = | L/DCR for the real components. Explanation
Isen Gain | 0.3000 & lsen Gain TC | 0.00  [2{ppmsic Calculated Characteristics: follows on next 2 pages
PSO loffset | 0.00 |2 A P51 loffser | 0.00 12 4 DCReff@25°C | 0.500 |mQ I
P52 loffset 000 A P53 loffset 000 A Leff@25°C 173 nH
Isense Gain Adjust by lout T (L/DCR) 348 us I
Condition | 0.000 = A/ph * (network) 346 13 [
5en Lain just by Vout - = Min. Imax -
loffset Adjust by Vout 0.000000 = A requirement Mph

Write to device* ] ’ Read from Device Close ] ’ Help ]
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Current sense... Current sense design tool

A tool to help calculate current sense parameters. Use knowledge
from the 3 following theory slides to find suitable numbers to enter.

| First enter some basic numbers for the design |
2nd step. Enter Data for inductor used

And the Cb capacitor 0.22uF recommended.
T margin typical 2%

| 3rd step. Enter Data for Rb resistor

ol Current Sense Design Tool -

Current Sense Type [DCF{ v] Current Sense Mefwork Design Tool

Enter Design Targets:

Current Sense Circuit Diagrgm

DCR 0.24 = mQ
| Ve L DCR=+ Rodi =DCRu L 150 =] nH
I I W,
| T e
03xFb 052Fb | ¢ Desired Imax | 4655 | A/¢ | REEALEE s 82 Fa
L\
;s L * margin 1 il o Calculated Characteristics:
I ISEN IREF Izense Gain to Use
I Recommended
7, Sense Network: t (L/DCR)
Fsw 500 = KHz
ch 022 . T (network)
i 12 2w i
Vout 15 = v Re a Imax Digitized
# of Phases 5 =
Desired Imax (Include OCP) 180 = A Copy to Loop A Current Sense l [ Copy to Loop B Current Sense l

(infineon

Use Rc. If there is a
high DCR value the
sense voltage may be
needed to be divided
down by using resistor
Rc. If this is used mark
the box and enter a
number in the Rc field

Isense gain. Calculated
value that can be used
as Isense gain in the
current sense window.

It is to be used as
starting point as final
gain is determined by
testing.
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Current sense... dynamic response: Rb*Cb (iﬁ’ffneon

time constant

. L/DCR
Voo =Voor " pSc T ST » Impact of how Rb*Cb compared to

L/DCReff:

the same vy at any frequency

Vber - If Rb*Cb < L/DCREff, VCb W|I|
| underdamp vpcgr Which leads to
Veb % = (Rp*Cpnew = (Rb*cb)orig*(1+x/z)
If Rb*cb > L/DCRI VCb WI”

X overshoot/undershoot during
Y
] overdamp Vpcr. 10 adjust time
Vout (W/ Vv, M constant:
non-zero \ v,
- M - (Ry*Cplnew = (Rb*cb)orig*(l'Y/Z)
V,

transient when LL is non-zero. To
Infineon Proprietary

adjust time constant:




Current sense... Adjust DCR sense network time constant -
method 1: using transient waveforms with non-zero LL slope

= = E5
eeeeeeeeeeeeeeeeee k Design Tool
X Enter Design Targets: Selected Sense Net work based on
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ded
Ve L DCR + Rem. =DCR. L 150 = n# Rb 201 Ko
.

amv—amn— Lo 1523 |
05%xRh 05 xRh 7‘3 e Afw Re 5.23 s}

Ro in 2 = % Calculated Characteristics:

mmmmmmmm ded
eeeeeeeeeeeee k: CR] 438.60 us
Ch 022 - uF 29220 [ ws
of Phas
d (Includ )

(infineon.

» The DC current sense gain

must be tuned before
adjusting time constant >
actual DCR on board
DCReff@ZSdegC= DC:RL_l_DCRtrace
can be calculated

Step 1: enter C, and R, values
used on the board

Step 2: set up transient load
from 5% TDC to 55% TDC and
measure z and X ory in
previous page

Step 3: if V., overshoots Vg,
enter x/z to "t mismatch
measured”; otherwise, enter -
y/z to "t mismatch measured”
- actual L can be calculated
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Current sense... Adjust DCR sense network time constant - —
method 1: using transient waveforms with non-zero LL slope (Inflneon,

: = i
we [DCR =]  CumentSense Networ k Design Tool
Enter Design Targets: Selected Sense Networl k based on
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ded
Vo L DCR + Roz. =DCR. L 150 [=] K Rb 201 | ka
- LA VY '
[ =
05x%Rb 05 xRb 45{5 d Imax /-VO e ke
R°* rgin 2 =
\\\\\\\
eeeeeeee ded
nse Network:
540
ch 022 - uF
12
of Phas ¢
d (Include OCP)

» Step 5: Select the desired C,
value and then R, will be
calculated automatically

— Tip: recommend to keep the
same C, value and only adjust
R, value to minimize
modifications on board

Step 7: change the R, or C, to
the new values on the board and
verify DC current reading and
time constants matching again

— Iteration of DC current reading
and time constant adjustments
might be necessary
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Current sense... DCRsense

(infineon

Isen Gain. The gain factor for the measured voltage across Cb that represent the
current through the Inductor. Tuning this value such that the current reading gain is
accurate from OA to 2/3 of TDC with Isen gain TC set at 3906.25ppm/degC when temp

change in inductor is small.
To get a starting value set the gain=0.15mV/DCR

@ Current Sense - 0x7C 1 / ‘

= |

I Current Sense Design Tool I

Loop A ] Loop B | Channel loffset |

Current Sense Jvpe |DCR - Power Stage |N/A (DCR) -

Existing Network

Enter parameters of exiefing network:

0sxRb fhSxRb | cb

\J 11182 HQ
ISEN IREF
5 =%
Current Readfg Tuning

Isen Gain TC (Temperature Coefficient) This setting value is
between 2000 ~ 4000 ppm/degC typically. Use the ideal copper
TC=3906.25 first and then based on temperature compensation
result of inductor DCR to trim this value. This value could be
different by layout.

Isen Gain | 0.6300 [& Isen Gain TC | 3906.25 | ppm/:C demrETET Characteristics:
PSO loffset | 0.00 |5 4 é’ P51 loffset | 0jo0 |2 A DCReff@25°C 0238 |mn
P52 loffset | 0.00 |24 P53 loffset | 0.00 |2 A Leff@25°C 150 nH
Isense Gain Adjust by lout T (L/DCR) 631 us
Condition | 0.000 [ a/p © (network) 531 s
Gain Adjust | 0.000 = L
1] max dlgltl;?lii Afph

Isen Gain Adjust by vour | 0.0000000 =

loffset Adjust by\mwooooo =l A

Min. Imasx
requirement

PSO Ioffset. Adjustment of reported current for different
PowerStates.

As they may use different number of phases the reported current
may change and can be compensated by adding an offset.

Wrilelodevice"’l [ Close I I Help

N\
[ Read Nevice J
N

N

Isense Gain Adjust by Iout

—-Applies an optional gain adjustment to the current sense based
on Iout

—-For load currents greater than the specified A/ph Condition, the
specified Gain Adjust value will be applied

-Recommended setting for Current Sense Type=nonDCR is
16A/ph

Isen Gain @ I, per phase = Isen Gain * (I, — I onaition) * (1 + GainAdjust)

Isense Gain Adjust by Vout

To allow for output voltage dependent changes in reported current.
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Current sense...

 Currsne -0 s

Loop A | Loop Bl Channel Ioffset'

Viu L Resistor + Res = Rea
.
o Vou
L —m—
Rb Re
\ Y
ISEN IREF
Current Reading Tuning
Isen Gain lsen Gain TC ppml‘{:

P50 loffset A
P52 loffset A

Ps1 loffser | 0.000 2] A
PS3 loffset A

Isense Gain Adjust by lout

Condition | 0.000 [2] asph
GCain Adjust | 0.000 E

lsen Gain Adjust by Vour | 0.0000000 %]
loffset Adjust by Vour | 0.000000 %] a

Sense resistor

[ Current Sense Design Tool l

Power Stage [N/A (Sense Resistol v]

Existing Network

Enter parameters of existing network:

w1 Eo
W UseReR6 | 1 2|0

Calculated Characteristics:

[os55 |ma

Reff@25°C

Imax digitized 78
oy 78 Jasmh
Min. Imax

requirement A/ph

(infineon

With a sense resistor instead of DCR sense
most settings are similar.

Typically temperature dependance is much
less than for DCR

Write to device

Read from Device

l Close ] ’ Help l
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Current sense... Non-DCR

Isen Gain. Gain to use for the signal from the powerstage

To get a starting value set the gain=0.35 when using a powerstage
like TDA21460

& Current Sense - 0x7C A/ ‘ =ne X )
i

[ Current Sense Design Tool ] Isen Gain TC.

Loop A l Loop B ] Channel | sel}

Current sense fpe [NonDER___ =] e — _~| If needed Temperature Coefficient for Gain can be
d added. Typically setto O

Existing Network

Enter parameters of existin

lout ISEN

Traveler

| RN IREF

Current RealTuning

PSO Ioffset. Adjustment of reported current for
Isen Gain | 03500 & Isen Gain TC 0.00 = ppm/*C Calculated Characteristics: different Powerstates
PSO loffset | 0.00 |3 a — gon - . . ]
e toffset [ 900 =] 4 = =N As different powerStates may use different number of
lsense Galn Adjust by lout ! phases the reported current may change and can be
Condition | 0000 {2 a/eh | compensated by adding an offset.
Gain Adjust | 0.000 = Imaxcgl;itl;ﬁ?& -A/ph

Isen Gain Adjust by Vour | 0.0000000 2

Mlﬂ Imax

Isense Gain Adjust by Vout.
Some powerstages have a reported current that depend

on Vout. This allows to compensate this voltage
‘Write to device* ] lRead from Dewce Help dependance

Isense Gain Adjust by Iout

—-Applies an optional gain adjustment to the current sense based on Iout
—-For load currents greater than the specified A/ph Condition, the specified Gain Adjust value will be applied
-Recommended setting for Integrated Current Sense Type (A) is 16A/ph

loffset Adjust by Vour 0.000000

——Isen Gain @ I, per phase = Isen Gain * (I, — I.ongition) * (1 + GainAdjust)
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Current sense... Offset

® cureneseve- o R -
’ Current Sense Design Tool ]
Loop A Lo s Softe' |

Loop A loffset Loop B loffset Ph1 (Phasel) loffset. Additional offset for reported value.
Phl loffset [ 0000 [5]A  _  Phi loffset [ 0.000 (<] A Behavior does depend on if current sharing is active or not.
Ph2 loffser | 0.000 [2] A When no current sharing each phase get the individual offset.
Ph3 loffset | 0.000 2] 4 When current sharing active then any offset entered is shared
Pha loffset | 0.000 [2] A equal between all active phases even of offset is only entered

for one phase.

Write to device*® ] [ Read from Device Close ] [ Help ]
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