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Automotive QR Fly-back:
250V - 900V DC in / 15V DC out @15W
SECO-HVDCDC1362-15W15V-GEVB
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Looking at the system level - Auxiliary power solutions

Auxiliary Power supply - NCV1362 Automotive power train system
PSR Flyback - 250-900V/15V 15W

Figura 3. 3-Phase PFC Block Diagram
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Specification

Specification

Vin 250-900 Vdc
Vout ~15V
Power 15W
Isolation Level 4kV
Switching freq. 50kHz(max load)-200kHz
Key Portfolio Automotive
NCV1362, NVH4L0160N120SC1
Regulations IEC 62368-1, pollution degreel
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Block Diagram

Vout = 15V/1A
Vin = 250-900V

" NRVUS1MFA  Super
Fast Rectifier

Transformer
N FFSDO665B-FO085
g g SiC diode

[ ]

-~

-~

NVHL160N120SC1
160mQ SiC FET

SZ1SMA5931BT3G
Zener diode

NCV1362 .
QR (PSR) fly-back NSVBC817-40W

BJT
controller

 NSVBAS21AHT1G
250V Switching diode

. SZMMSZ18T1G
SZMMSZ20T1G Zener diode

Zener diode
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Efficiency Figures at input voltage range and full load conditions
Efficiency @15W HV Auxiliary

Measured conditions:
90.00% «  Output power Pout ~ 15W
* Electronic load: Chroma 6147A used
88.00% channel 3 as CRH (constant resistance
high mode 15 Ohm -> 1.0A)
86.00%
84.00%
< 82.00%
B
S 80.00% List of equipment:
o _
£ 78.00% DC source: Magna-Power 0-1000V
* Power analyzer: Textronix PA3000
76.00% .
* Electronic load: Chroma
74.00%
72.00%
70.00%

200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Input DC voltage [V]
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Waveforms at 240V DC full load

List of equipment:
DC source: Magna-Power 0-1000V

Power analyzer: Tektronix PA3000

W’M \ //\\ b“‘ \ A \}”

Electronic load: Chroma

Oscilloscope: Lecroy HDO8038

I
H
.

<
<

= id
(' '''''''''''''''''' b - —_—r=sm e Sl | e S _—r=rsremosm LT —_—sm s s = |
i
Measure P1:max(C1) P2:mean(C5) P3:freqg(C1) P4:rise(C1) P5fall(C1) — \/\Af\/\/\ i
value 4553V 15694V  47.504344 kHz 59.426 ns N, /\\ r /
status v v v v \ / ﬂ U
- L 1y NCW1382-Gate-pin
o \
S N N
TELEDYNE LECROY o
Measured conditions:
*  Qutput power Pout ~ 15W
* Electronic load: Chroma 6147A used
channel 3 as CRH (constant
I’eSIStanCG hlgh mode 15 Ohm > Me‘asure P1:n1:;§(t5:3 P2 r::aﬁrg;:.’\:} P3:freq(01i Pg:[;i:i(acn P5:fall(C1) PE:T;II(EH) P7:top(C1) Pa:base(C1) POfreq(C1)  PA0widn(C1)  P1imax(C1  PAZimean(C)
1.OA) -ﬁs IO?)WVL;:-- ‘ .’ mn S
ETPJE&LE;:;HDY 03.06.20 20.08:50
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Waveforms at 240V DC open circuit

List of equipment:
I A U R _ R ] * DC source: Magna-Power 0-1000V
SiC-Drainvalige * Power analyzer: Tektronix PA3000
sitas * Electronic load: Chroma
. NOVIS2 ateon * Oscilloscope: Lecroy HDOS8038

- 1ims

value 3753V 17874V 1.0188858 kHz 560.744ns

MCV1382-Gate-pin
status v v k3 kS . %

[€1]  Bwl D
100 Vidiv
-197.87V
- 376V ot

Measure P4:maxiC1) P2:mean(Ca) P3:freqiC1) Pd:rise(C1) P5:fall{C1) PG

TELEDYNE LECROY

Measured conditions:

*  Qutput power Pout ~ OC

&
Measure F1:max(C1) FZ:mean(C5) F3:freg(C1) Fd:rise(C1) F5:fall(C1) F&:fall(C1) F7top(C1) F8:base(C1) Fo:freg(C1) F10:widn(C1) Fi11max(C1) P1Z:mean{C1)

* Electronic load: Chroma 6147A used value FETV. 1018V As02ieziez  550425ns
channel 3 as CRH (constant B oo Timebase 0.00 ] Trigger 1 Ot
resistance high mode 15 Ohm -> 19787V i-
1.0A) - 376 V|

TELEDYNE LECROY 03.06.20 20:09:22
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Waveforms at 500V DC full load

List of equipment:

SiC-Gate

A e ﬂ_J\n_ """"" IR }r’u\ """ soomputme ST | ""’m """ T .+ DC source: Magna-Power 0-1000V
i T,

\/\ I \ | : \/\ " * Power analyzer: Tektronix PA3000
* Electronic load: Chroma

* Oscilloscope: Lecroy HDO8038

&
Measure P1:max(C1) P2:mean(Cs) P3:freqiC1) Pd:rise(C1) Fa:fall{C1) Pa:fall{C1) FTtop(C1) Fa:base(C1) Fo:freq(C1) PA0:widn{C1) Fi11:max(C1)  P12:mean(C1)
value 705 15674V §1.32592 kHz 104.950 ns
status v v v v
[c1] Ewl D] Timebase 0.0 ps|[Trigger 1 DC
200 Vidiv]
-399.45V
- 705 V|
TELEDYNE LECROY 03.06.20 20:07:30

Measured conditions:

*  Qutput power Pout ~ 15W

* Electronic load: Chroma 6147A used
channel 3 as CRH (constant
resistance high mode 15 Ohm ->
1.0A)
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Waveforms at 500V DC open circuit

soese List of equipment:

. Sic-Drainvo . * DC source: Magna-Power 0-1000V
Sine A}\/ Y U \)WNWMWMNWW At S «  Power analyzer: Tektronix PA3000
Electronic load: Chroma

Oscilloscope: Lecroy HDOS8038

SiC-Gate

S I I ——— l: _____ B I I Soepmnylage . _._L_._._._._. e e
/’hc\r-"'-\_/-——

A
Measure F1:max(C1) FZ:mean(C5) F3freq(C1) F4rise(C1) F5fall

value 647V 17.956 V — 457.883ns
status v v iy A ‘/

1 =L o NCWN362-Gate-pin
200 Vidiv|
-399.45 V| 3
== 1.071kV L
>y

TELEDYNE LECROY

Measured conditions:

*  Qutput power Pout ~ 15W

e Electronic load: Chroma 6147A used :

Measure P1:max(C1) F2:mean{C5) P3:freg(C1) Pd:rise(C1) F5fall{C1) Fafall{C1) FT7top(C1) P8:base(C1) P8:freq(C1) F10:widn(C1) F11:max(C1) P12:mean{C1)
value 648V 17.924 v — 454.750ns
channel 3 as CRH (constant vaue ) P a ne
resistance high mode 15 Ohm -> B 5D WW
1 OA) -399.45 V|
---- B47 V]

TELEDYNE LECROY 03.06.20 20:06:20
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F-— = m e — - — - B - e T e il —-—-—- S e s e — s — e — -
f SiC—Drziin voliage "
n."l,ﬂ..n.n T ““_M_L ﬂl'l,ﬁ,n.n
VU" A /\ “U"'
SiC-Ga#
ﬂcwaez-eate-gin
Fp-u. P‘-n.
3 M " by
™ ™
&
Measure F1:max{C1) F2:mean(C5) F3freq(C1) Fd:rise(C1) F5fall(C1) Fafall(C1) F7top(C1) F&:base(C1) Fo:freq(C1) FA0:widn{C1) Fi11max(C1) P1Z:mean(C1)
value 1112 kW 15723V 54.04711 kHz 155.922 ns ¢
status [ [ [ L
= Bwl D] Timebase 0.0 ps|[Trigger 1 OC
200 Vidiv
-399.45 V|
—--- 1113 kV|

List of equipment:
* DC source: Magna-Power 0-1000V

* Power analyzer: Tektronix PA3000
* Electronic load: Chroma

* Oscilloscope: Lecroy HDO8038

Nc\naﬁz-sata.g

e

TELEDYNE LECROY

Measured conditions:

*  OQOutput power Pout ~ 15W

e Electronic load: Chroma 6147A used channel 3 as CRH

(constant resistance high mode 15 Ohm -> 1.0A)

03.06.20 20:00:20
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“TELEDYNE LECROY

Measure P1:max(C1) P2:mean(C5) P3freq(C1) P4:rise(C1) P5fall(C1) P& fall(C1) PT:top(C1) Pa&:base(C1) P9:freqiC1
value T3 kY 15728V — 155.939 ns
status L L & L

[€1]  BwLDf
200 Vidiv|
-399.45 v|

== 1113 k]




A N RO S o ] List of equipment:
* DC source: Magna-Power 0-1000V

* Power analyzer: Tektronix PA3000

e Electronic load: Chroma

* Oscilloscope: Lecroy HDOS8038
NCV1362—Gate—g|n

SiC-Gate
3
2 e & e o — - — ,,,,,E&Dmnvm%%,,,,
S—
NCV- Gate-| /
o
sgi%m /
& 2 ﬂ
Measure P1:max(C1) F2:mean{Cs) P32 freq(C1) P4rise(C1) P& fall{C1) Pafall{C1) FTiop(C1) FP&.base(C1) Pafreq(C1) F10widn(C1) F11max(C1) P12:mean(C1)
value 1.069 kV 18190V 1.0159781 kHz 395765ns
status v v A ks ¢
Timebase 0 ps||Trigger C1 DC
TELEDYNE LECRDY 03.06.20 20:01:26 1
gw Measure P1max(C1} P2:mean(C5) P2freq(C1) P4rise(C1) P5falliC1} PGfall(C1) PT1op(C1} Pt
- | 1.068 kV 18.124V — 293666
Measured conditions: o ¥ -

c1] Ewl DC|
e OQOutput power Pout ~ 15W 3%45:--

* Electronic load: Chroma 6147A used channel 3 as CRH TELEDYNE ROy
(constant resistance high mode 15 Ohm -> 1.0A)
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Load transients at 240V - 10% to 90%, 90% to 10%

List of equipment:

[y
POfreq(C1)  P10widn(CT)  P11m

Me‘.asure P1 rr;z;);([glv F‘Zr::a;jncﬂ 49;?92:?(&1) F‘;n.;:(gcﬂ P5falliC1) P& fall(C1) PTtop(C1) P8 base(C1)
TELEDYNE LECROY —
Measured conditions:
e OQOutput power Pout ~ 15W
e Electronic load: Chroma 6147A used channel 3 as CCDL

13

(constant current dynamic mode 0.15A -> 0.85A)

DC source: Magna-Power 0-1000V
Power analyzer: Tektronix PA3000
Electronic load: Chroma

Oscilloscope: Lecroy HDOS8038

iljjissd M s Lo

[
g8
Measure P1:max(C1) P2:mean(C5) P7:top(C1) P8:base(C1) P9freq(C1) P10:widn(C1) P11max(C1) P12:mean(C1)
value 4401V 15.698V 7.18314 kHz
statu. v

Timebase -160 ui Trigger C2 DC
TELEDYNE LECROY 03.06.20 20:42:41
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Load transients at 500V - 10% to 90%, 90% to 10%

List of equipment:
* DC source: Magna-Power 0-1000V

Aopppr b b LELLCL DL LD LR L L L

* Power analyzer: Tektronix PA3000

l W | .. HN“HH: N * Electronic load: Chroma
W%”’“ %W% »‘- E w I wm | * Oscilloscope: Lecroy HDO8038
LR o s o s e e | o L e

| rgin v
g N L]
Measure F1:max(C1) F2:mean(C5) F3:freq(C1) P4:rise(C1) Fafall(C1) FEfall(C1) F7:1op(C1) F8:base(C1) F9-freq(C1) P10:widn(C1)
value 713V 15596Y 5459373 kHz 112,196 ns
status L o {
[€1]  BwL O i \\ le
A
H
\'\-‘r\-"\f‘hﬂ” L m—— La L Lians!
¥ i
.y Measure P1max(C1) P2:mean(C5) P3:freq(C1) Parise(C1) F51all(C1) PEfall(C1) FT7:1op(C1) P8:base(C1) P9:freqiC1) F10:widn(C1) F11tmax(C1}  P12:mean(C1)
- value 705V 15.699 V 7.03620kHz 132240 ns
Measured conditions: y ns
- il Timebase -160 ps|[Trigger cC2 DC
e OQOutput power Pout ~ 15W --
03.06.20 20:43:27

e Electronic load: Chroma 6147A used channel 3 as CCDL

(constant current dynamic mode 0.15A -> 0.85A) -
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Load transients at 900V - 10% to 90%, 90% to 10%

List of equipment:
* DC source: Magna-Power 0-1000V

Output Voltage

] W st AT SR R

* Power analyzer: Tektronix PA3000

"P * Electronic load: Chroma

y * Oscilloscope: Lecroy HDOS8038

Output urlent
L L g v W L4 I
. \
Measure P1:max(C1) PZ:mean(Cs) P3:freq(C1) Pa:rise(C1) P5fall(C1y PEfall(C1) F7:1op(C1) F&:base(C1) P9:freq(C1) P10:widn({C1) i
value 1113 KV 15.604V 58364905 kHz 176.894 ns k
v L h
T
! \'\
- F\L‘-L 1”2 L
¥ .
MeaSu red Conditions- Measure P1:max(C1) P2:mean(C5) P3:freq(C1) Pdrise(C1) P5fall(C1) Pafall(C1) P7iop(C1) P8:base(C1) P9:freq(C1) P10:widn(C1) P11:max(C1) P12:mean(C1)
L] value 1114 kY 15,694V 4.6942016kHz 164.047 ns
status v v L v
i Timebase -160 ps||Trigger C2 DC
e OQOutput power Pout ~ 15W

03.06.20 20.45:11

e Electronic load: Chroma 6147A used channel 3 as CCDL

(constant current dynamic mode 0.15A -> 0.85A) -
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