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VIPer31

evaluation on datasheet limits change
CP: VIPer318HDTR, VIPER318LDTR, VIPER319XDTR

I&PC Appl. Lab Oct-2020



Purpose of evaluation

VIPer31

old range new range
Parameter Min Max Min Max
6 10 5 11

188 312 156 344
22.5 37.5 1875 41.25
22.5 37.5 1875 41.25
0.75 125 0.625 1.375
0.375 0.625 0.312 0.688

L ]
| ty[ms] |

In order to improve the yield, the range of the above listed parameters needs to be enlarged in VIPer31 (from «old
range» to «new range»).

Purpose of this evaluation is to find out if this change may cause issues on the VIPer31 and/or on the system, both
in terms of output voltage regulation/stability and of reliability (thermal dissipation)
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Evaluation of t¢

old range new range

min max min max

éms 10ms 5ms 11ms

Output power has been set to 18W, which is roughly the maximum manageable by VIPer31 in wide range.
In the following slides, the converter startup with different tgg values is simulated, in order to check if increasing the tolerance of this parameter
from the old range to new range can affect the output voltage ramp-up or the system stability
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Result: if tgg,i, Of «new range» is assumed in place of tgg ., Of «old range», the change we can expect in startup behavior is negligible
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Evaluation of t¢
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Result: if tggnax Of «new range» is assumed in place of tgg,.x Of «o0ld range», the change we can expect in startup

behavior is negligible

S7

life.augmented



Evaluation of tgeerart
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Output load has been set to 3A, which is beyond the maximum manageable by VIPer31, thus triggering
overload protection.

In the following slides, the power dissipation across VIPer31 with tgg . s tovi max @Nd trestarT min (WOrst-case combination) is
‘, simulated, to estimate the max junction temperature increase which can be expected when «new range» (11ms, 55ms, 625ms) is 5
me.ougmentes @SSUMed in place of «old range» (10ms, 55ms, 750ms)



Old range, worst case Evaluation of t
tss = 10ms ; tgegrapt = 0.75s RESTART

kwh
0.1u
80n
60n
40n
20n
3 X1 ‘ x2 | A | Average
Voutl#lout Time 9.18177e-002 9.85012e-003| -8.19676e-002 a
lewh 4.095456e-008 1.23566e-011 -4.85332e-008] 4.70580e-008
25 Voutl “lout, 3.17207e-011 8.47162e-005 8.47162e-005 1.86541e+000
20 WPTH(D4) 9.45545e-013 3.88007e-001 3.88007e-001 1.31403e-001
Ids*Vds 4.49773e-003 2.87431e-001 2.82934e-001 (4 1 5527@
15

5
0

VP1#(D4)

Ids*vds

Pumosrer = Ips*Vps = 41.9mW

A 4

0.75s

0.2 0.4 0.6 08 & 1.0

Time (s)

r Let us assume Rth=80°C/W wesssmmmmd  ATj = Rth-P,,ocer= 80-0.0419 = 3.350C
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New range, worst case
tSS = 11 ms , tRESTART = 06258

Evaluation of tgeerart

kwh
X w2 A | Aversge
Time  0.820766.003|  7.04060e-002|  6.857728-002 g
VouttHlout kWh] 123188e-011|  408423e-008 408299e-008| 4 68488e-004 L)
Voutllout] 2 82054e-011| 3235788011 415242e-012] 22120384000
VPID4)  513664e-013| 406419s-013 1 072468-013  1556118-001
ids*\Vds|  449774e-003| 4 50364e-003 5907316-006)C 4 876756-002)
/
VP1+{D4) /
Ids#*vd /
*
Puvosrer = los™Vos = 49mW
0.625s
0.2 0.4 _— 06 1.0

ATj = Rth-P,ocrer = 80-0.0488 = 3.90°C

‘,’ Result: if «<new range» is assumed in place of «old range», the max ATj increase we can expect is negligible
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Evaluation of top pep & toyp restarT

old range new range

tove pes tovp ResTART tove pes tovp ResTART
min max min max min max min max
188us 312us 0.375s 0.625s 156us 344us 0.312s 0.688s

\7/ \/
N

Worst cases
From thermal point of view, worst case is:

tovp pes = Max

tovp restarT = MIN
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The input voltage is set at 380Vdc, the mput OVP level at- 350Vdc through OVP network 9 OVPis tnggered at startup after tovp e

‘ In foIIowmg slldes the power d|55|pat|on across VIPer31 W|th tOVP DEB_max and to\,P RESTART min (worst case comblnat|on) is S|mulated to estimate the
,I max junction temperature increase which can be expected when «new range» (344us, 312ms) is assumed in place of «old range» (312us, 375ms) 10
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Old range, worst case

tove pes = 312US; Toyp pestart = 0-375s Evaluation of tOVP_DEB & tOVP_RESTART
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New range, worst case

tove pes = 344Us ; toyp pesart = 0.312s

Evaluation of top pep & toyp restarT
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Evaluation of t,, pep & tyyp restart

old range new range

tuve Des tuvp ResTART tuve Des tuvp ResTART
min max min max min max min max
22.5ms 37.5ms 22.5ms 37.5ms 18.75ms 41.25ms 18.75ms 41.25ms

tuve pes IS the time interval the UVP pin voltage must stay below the internal threshold V;, , for UVP triggering.
Once UVP is entered, VIPer31 switching is inhibited = no functional/reliability issue can come from limits range enlargement.

tuvp rest IS the time interval the UVP pin voltage must stay above V,; 4, for exiting UVP and resume switching.
During tyyp gresnVIPer3lis not switching 2 no functional/reliability issue can come from limits range enlargement.
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Conclusions

| wVPes31

Parameter Unit of ‘Old range New range Application impéc.t of the change
measure Min Max Min Max Negligible
ms 6 10 5 11 Negligible
us 188 312 156 344 Negligible
ms 22.5 37.5 18.75 41.25 Negligible
ms 22.5 37.5 18.75 41.25 Negligible
0.75 1.25 0.625 1.375 Negligible
S 0.375 0.625 0.312 0.688 Negligible
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Public Products List
Publict Products are off the shelf products. They are not dedicated to specific customers, they are available through ST Sales team,

or Distributors, and visible on ST.com

PCN Title : VIPER3L1: Final Test Limits Change
PCN Reference : AMS/20/12524

Subject : Public Products List
Dear Customer,

Please find below the Standard Public Products List impacted by the change.




4 Public Products List
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