UCC28950 questions

Please refer to TI SLUAS60C UCC28950 600W, Phase-Shifted, Full-Bridge Application Report for
the following discussions

1. Page 7, formula (34)

Vi
COSS_QA_AVG = Coss_m_spec =R ~193 pF
INMAX (34)

According to slup 169, Design And Application Guide for High Speed MOSFET Gate Drive Circuits, page 2-4, cited
below.
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We do not know why the multiplier “2” is missing in formula (34)

I think you are correct that the 2 should be in the equation.

This is just an estimate to get you close to give you an estimate to where to set your delay.

The application note will have you fine tune the delays at 10% load if I remember correctly.

The newer FETs have Coss(tr) the average Coss switch capacitance during transients so you don’t have to calculate
it anymore.

®  Acknowledged with thanks.
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2. Page 8, formula (39)
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|P7P B Al oyt
2 2 X a1 (39)

Ls is selected to achieve ZVS at 100% load down to 50% load based on the primary FET’s average total Coss at the

switch node.

We would like to know if the multiplier “2” before Coss qa avc 5. or the requirement of achieving ZVS at 100% load

down to 50% load.

> This equation is based on (1/2) LI"2 = 1/2CV"2

> The total capacitance as the switch node should be 2*Coss_ QA_AVG because the capacitors across the FETs will

appear to be in parallel to the switch node. The 1/2s cancel out.

®  Understand that the total capacitance at the switch node should be 2*Cqss ga_avi because the capacitors across the
two FETs will appear in parallel to the switch node. We know the ;- ation is for achieving ZVS at 100% load
down to 50% load. By the way, if we want to achieve ZVS at 100 <" Had down to 25% load, then what we need to
do is to change the multiplier “2” before Coss qa_ava to “4”. Is it correct?

3. Page 11, formula (62)
V,
Viyop = —WAX %19.5V
dsQE a1

(62)

We believe that Vgsor should be two time 72 value obtained above because it is a center tapped secondary.

>The FETs source is tied to ground so th: “* rmula is correct.

®  Refer to UCC28950 Excel Design Tool: SLUC222D dated 2018/7/27, Vasor has been changed from 19.5V to
39.05V and there is a multiplier “2” in the equation. We believe UCC28950 Excel Design Tool: SLUC222D
dated 2018/7/27 is correct.

4. Page 11, formula (65)
\Y/

_ dsQE
COSS_QE_AVG = COSS_SPEC —E_ ~1.6nF
ds_spec (65)
We thought that there was a typo, Vs spec shoul "> in the numerator and Ve should be in the denominator. And we

need multiplier “2” in formula (65), too.
> [ believe you are correct and I will notify the applications team to fix this in the application note when they have a


a0799388
Sticky Note
You are correct that a factor of 2 is missing.  This calculation is used for predicting the delay timing.  Most newer FET data sheets have effective capacitance Co(tr) specifications which should be used instead for estimating the de 
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Sticky Note
Yes you are correct.

a0799388
Sticky Note
IPP/2 would become IPP/4 to achieve ZVS down to 25%.

a0799388
Sticky Note
I believe you are correct.  Thanks for letting us know.

a0799388
Sticky Note
I believe you are correct.  Thanks for letting us know.


chance.
®  Acknowledged with thanks.

5. Page 19, formula (120)

2mxfilg = 1

2mx fy x(2x COSS_OA_AVG)

(120)

We believe that the multiplier “2” before Coss qa avc is also for the requirement of achieving ZVS at 100% load down
to 50% load. Is that correct?

» The 2*Coss QA _AVG is correct.

® [fwe want to achieve ZVS at 100% 'o=." down to 25% load, then what we need to do is to change the multiplier
“2” before COSSﬁQAiAVG to “4”. Isitc ot?

6. Page 22, formula (137)

R = (tAFSETxr(]);5—4ns)X(2.65V—VADEL5EF><1.32)><103 ) % 41O

(137)

We believe that the multiplier “0.5” after tarser is a typo. The multiplier “0.5” is not needed.
» This equation came from the systems engineer and is the same as equation 161 in the data sheet.
correct.
®  Refer to UCC28950 Excel Design Tool: JC222D dated 2018/7/27, there is no multiplier “0.5” after tarser in
the equation. We believe UCC28950 Excei Design Tool: SLUC222D dated 2018/7/27 is correct.

So I believe it is


a0799388
Sticky Note
To do this you set IPP/2 to IPP/4 as mentioned earlier.

a0799388
Sticky Note
I believe the equation is correct from the data sheet.  If you don,t account for the 0.5 you will just end up getting a little more body diode conduction during the free wheeling period.




