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IGBT isolated driver supply 3W 15V/-7.5

The SECO-LVDCDC-3064-IGBT-GEVB is an isolated supply for IGBT drivers, providing the necessary stable voltage rails -7.5V/15V for an efficient switching - as well as an additional
7.5V rail - over a wide input voltage range (6 Vdc to 18 Vdc). The converter is implemented as a primary side regulated flyback, with the feedback loop signal (1.25V) realized via
an auxiliary winding regulated at 5V and a voltage divider. The design leverages the several merits of the NCV3064 regulator, enabling a low component count, compact and
robust design. Among the features of this converter stand out - e.g. an internal temperature compensated reference, a controlled duty cycle oscillator with an active current limit
circuit, driver and high current output switch. The board is realized with Automotive qualified parts and is pin compatible with commercial IGBT DC/DC supplies, provisioning a
ready to use plug-in solutions for power applications.

e Core part - NCV3064 (automotive) / NCP3064 (industrial) e Simple, robust, low component count solution

» Switching frequency 150 kHz » Stable performance across wide input voltage range (6 Vdc -
* Input Voltage 6-18 VDC 18 Vdc)

e Qutput Voltage -7.5V/7.5V/15V * Plug-in header for easy integration to boards

¢ Operation mode DCM ¢ AEC-Q qualified parts

¢ Output Current 50mA (for each branch)

* Efficiency at full load 67% Passive Clamp

* Size 26.24 x 16.38 x 16.06 mm g

Zener Diode
(SZMMSZ18T1G)

Technical specifications

Schottky
Rectifier

(NRVTS2HBOE)

* Interwinding capacitance 7.8 pF
* Dielectric insulation 4000VAC -
* Inductance 42uH 6-18v B

Switching 3 x Schottky P15V
: Transformer Qutput
* Leakage inductance 390nH Regulator P

Rectifier . N7VH
« Safety standard according to (NCV3064) (750319077} (NRVTS2HG0E) [ P7V5
IEC62368-1 /IEC61558-2-16

Feedback

Voltage

Divider

Target Applications & Reusability

* Isolated IGBT driver supply Schottky
» Automotive powertrain systems (Ngﬁcs"éuzrm
* Automotive auxiliary power
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Specification
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Voltage 6-18VDC
Current 400mA (Vin=6V), 125mA (Vin=18V)

Power 1.5W
Voltage -7.5/7.5/15VDC

Current per branch 50mA

Total current 150mA

Efficiency at full load 67% (Vin=15V)

Temperature at full load 98°C (Vin =6V), 74.5°C (Vin = 15V), 76°C (Vin = 18V)

Core part NCV3064
Topolog Flyback

Switching frequenc 150kHz
Operation mode DCM
Primary side peak current 1.1A

Construction
Board size 26.24 x 16.38 x 16.06mm

7.8pF

4000VAC

42 uH

390nH

Safety standard IEC62368-1 /IEC61558-2-16

Isolated IGBT driver supply, automotive powertrain systems, automotive auxilia
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Block diagram
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Switching
Regulator
(NCV3064)
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Passive Clamp

Zener Diode
(SZMMSZ18T1G)

Rectifier
(NRVTS2HG0E)

Feedback

Voltage
Divider

(NRVTS2HGOE)

Transformer

(750319077)
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Layout and format factor
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Header connector is pin compatible with commercial DC/DC isolated supply bricks.
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The board is designed in two layers with size of 26.24x16.38x16.06mm
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Schematic
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Output voltage at different loads and input voltages
Temperature performance

Cross regulation measurements

Output voltage ripple

Load transients

Line regulation

N o Ok wbhpE

Efficiency
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Output voltage

Vout_P15V=f{lout) - Vin=6V Vout_P7V5=f(lout) - Vin=6V
16 . -
= 15.8 77
=~

5 154 R 75

5152 *g' 74 —
=~ 15 = 73
14.8 7.2

5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50

Iout [mA] lout [mA]
a) b)

Vout_N7V5=f(Iout) - Vin=6V

7.2 Measurement of output voltage for load current
73 5 10 15 20 25 30 35 40 45 50 and 6Vinputv0|tage:

%Z: — a) 15V branch
g 76 / b) 7.5V branch
] Z; c) -7.5V branch
lout [mA]
©)
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Output voltage

Vout_P15V=f(Iout) - Vin=15V

16 Vout_P7V5=f(lout) - Vin=6V
7.8
= 15.8 .7
n n 7.6
= 15.4 =
5 152 — g 75
3 574 —
> 15 =S
7.3
14.8 79
lout [mA] lout [mA]
ﬂ) b)

Vout_N7V5=f(lout) - Vin=15V

7 s 10115 | 20 | 25 | 30 | 35 | 40 | 45 | 50 Measurement of output voltage for load current and
= :z 15V input voltage:
§ 75 a) 15V branch
276 b) b) 7.5V branch
Z; c) c)-7.5V branch
Iout [mA]
c)

9 6/12/2020 Public Information @




Cross regulation measurements
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Vin=6V
P7V5 full load (50mA), N7V5 and P7V5 no load, N7V5 and P15V full P7V5 and N7V5 no load, P15V full
P15V no load load (50mA) load (50mA)
Vout_P15V (V) 15.68 15.24 15.01
Vout_P7V5 (V) 7.00 7.76 7.79
Vout_N7V5 (V) -7.64 7.4 -7.79
Vin=15V
P7V5 full load (50mA), N7V5 and P7V5 no load, N7V5 and P15V full P7V5 and N7V5 no load, P15V full
P15V no load load (50mA) load (50mA)
Vout_P15V (V) 16.02 15.19 14.94
Vout_P7V5 (V) 6.78 7.79 7.82
Vout_N7V5 (V) -7.72 -7.38 -7.82
Vin=18V
P7V5 full load (50mA), N7V5 and P7V5 no load, N7V5 and P15V full P7V5 and N7V5 no load, P15V full
P15V no load load (50mA) load (50mA)
Vout_P15V (V) 16.04 15.22 14.94
Vout_P7V5 (V) 6.76 7.8 7.82
Vout_N7V5 (V) -7.73 -7.39 -7.82
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Output voltage ripple

No 50% 100% 100% load just on P15V
load load load branch
Vin=6V
Vripple
[%] 0.4 1 1.46 2.21
Vin=15V
Vripple
[%] 1.31 1.29 1.82 2.67
Vin=18V
Vripple
[%] 1.58 1.4 1.9 2.95
a)
No 50% 100% 100% load just on N7V5
load load load branch
Vin=6V
Vripple
[%] 0.38 2.28 2.69 4,55
Vin=15V
Vripple
[%] 1.43 2.41 3.24 4.77
Vin=18V
Vripple
[%] 1.53 2.54 4.05 4.95
b)

Output voltage ripple for different conditions:
a) P15V branch, b) N7V5 branch.
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Output voltage ripple for the worst cases: a) P15V branch — Vin = 18V,

just P15V is fully loaded, b) N7V5 branch — Vin = 18V just N7V5 is fully
loaded
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Shortcircuit measurement

[ o [Timebase -220ms Trigger C1 o¢)
5.00 V/d
0OmVol
05.05.20 15:17:13

mmmmmmmmm

05.05.20 152206

b)
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D = (Trigger c1 oc]
5.00 Vid
CRO) 050520 152106

c)

Short circuit tests (yellow - P15V, green — P7V5, blue — N7V5):
a) Short circuit on P15V

b) Short circuit on N7V5

c) Short circuit on P7V5
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Load transient and line regulation

ety e e et T Tt B ey L x T /m it

a)

b)
Load transients measurement: a) P15V branch, b) N7V5 branch
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Line regulation measurement (blue — Vin, N7V5, green — P7V5, yellow —
P15V): a) no load condition, b) full load condition. Frame: 1 ms
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Efficiency

n=f(lout)

15 30 45 60 75 90 115 120 135 150
lout [mA]

Figure 11. Efficiency for different output load
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Transformer design

The transformer is developed according to IEC62368-1 /IEC61558-2-16 safety standards and working in Discontinuous Current Mode (DCM).
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CUSTOMER TO DETERMIME LanD

LavouT

GENERAL SPECIFICATIONS:

OPERATING TEMPERATURE RANGE: 40°C to +125°C including temp rise.

Wire insulation & RoHS status not affected by wire color. Wire insulation color may vary depending on availability.

CUSTOMER TERMINALJRoHS JLEAD(Ph)—FREE]
Sn 96%, Ag 4% Yes Yes
——e el
=| "
= pl—
. ) 470 MK, A1 ax o _ WURTH ELEKTROHIK
TERM. NO.'s FOR REF. ONLY 7 P rrsa] = "Ti1.70] ELECTRICAL SPECIFICATIONS @ 25 C unless otherwise noted:
o3} ] - dJ T T PARAMETER TEST CONDITIONS VALUE
=] 1 : - D.C. RESISTANCE 65 @20°C D.195 ohms *10%
jemss] N | sas wmaxn— =
= ) (9.78) k- D.C. RESISTANCE 12, @20°C 1.300 ohms *10%
1 Y e D.C. RESISTANCE 23 @20°C 0.700 ohms +10%
=1, LMl | =L B Y D.C. RESISTANCE 24 @20°C 0.700 ohms *+10%
DOT LOCATES TERM. #1 \ C.C. RESISTAMCE BT @20°C 0.550 chms *+10%
1
CHAMFERS LOGATE TERWs #0 & B o7 cone & DAt come INDUCTANCE 655 0kHz, 00mV, Ls 42.00pH =10%
SATURATION CURRENT 65 20% rolloff from initial 1.25A typ.
. LEAKAGE INDUCTANCE 5.5 [tie(1+2+3+4, 8+7),100kHz. 100mV, L] 390nH typ., S00nH max.
e INTERWINDING CAPACITANCE ___ 4-5tie(1+2+3+4).100kHz . 10mVAC. Cs, 7.EpF typ.
P o758} DIELECTRIC 5.4 tie(B+7, 1+2+3+4), 4000VAC, 1 second 4000VAC, 1 minute
TERMIMNAL PAD DCIMEMSIONS | I" [v.90] TURNS RATIO {1-2):{6-5) 1431, 1%
I TURNS RATIO (6-5):(3-2)
03008) F — — TURNS RATIO (E5)24)
[7=1 -— - TURNS RATIO (B-5):(8-7)
L] - - .047 REF.(B)
] [1.20]
oaRe) .- g —
[2.50]
REFERENCE LanD SIZE ~ ] s

LM SH Packaging Specnicanons 4 ., [Tolerances unless otherwise specified: JOFAWING TTTLE PART NO.

DATE | 3/5/2020 [Method: Tape & Reel @—-—F-% Angles: 1% Decimals: +.005 [.13]

ENG WJK  |PKG-0987 S~ Fractions: £1/64 Footprint: £ 005 [13] TRANSFORMER 75031 9077
REV. oo cosvenmion PLacsmsnTl This drawing is dual dimensioned. Dimensions in

DATE |3/27/2020) e wm-anting. cam/migen m brackets are in millimeters. [SFCCrRCATIONSHEET o
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SMD Multilayer Ceramic Capacitor, 10 pF,
1. 1, e, (o, B8 05, 02 10 uF 25V, 0805 [2012 Metric], + 10%, X7S, TDK Ol e E DE 250
C10, C11, C12,C13 ) E
CGA Series
Multilayer Ceramic Capacitors MLCC -
Pl C3 220 pF SMD/SMT 50V 220pF 0603 X7R 10% KEMET CO603C221K5RACAUTO
AEC-Q200
GRT188C81E225KE13D - SMD Multilayer
Ceramic Capacitor, 2.2 uF, 25V, 0603
3. [ess 2.2 uF [1608 Metric], + 10%, X6S, GRT Series, Murata GRT188C81E225KE13D
Murata
Multilayer Ceramic Capacitors MLCC -
10% AEC-Q200
_ CON1 61300211021 F1Hrightangle male header2pins 2.54 i) Flektronik 61300211021
mm pitch Wurth Elektronik
_ CON2 61300411021 ‘i\;FZPHD 2:54 mm THT Angled Pin Header ™ Sy Fietironik 61300411021
Zener Single Diode, 18 V, 500 mW, SOD- ON
Trench Schottky Rectifier, Very Low ON
_ 212 [DEE} [P, (DX, 8 202 Leakage 2A, 60V ON Semiconductor Semiconductor MY S AR
Buck / Boost / Inverting Converter, ON
IC1 NCV3064MNTXG  Switching Regulator, 1.5 A, with On/Off . NCV3064MNTXG
: Semiconductor
Function
P ; o
il A SMD thick film resistor 1k3 0603 1% 100 R .
mW Panasonic
P - o
P . SMD thick film resistor 7k5 0603 1% 100 S -
mW Panasonic
SMD Current Sense Resistor, 0.22 ohm,
(A R3 OR22 ERJ3R Series, 0603 [1608 Metric], 100 Panasonic ERJ3RQFR22V
mW, £ 1%, Thick Film, Panasonic
o - o
i S SMD thick film resistor 2k26 0603 1% S .
100 mW Panasonic
T ; o
. ol SMD thick film resistor 10k 0603 1% 100 R ..
mW Panasonic
P - o
R6. R7 Tl SMD thick film resistor 5k1 0603 1% 100 S .
mW Panasonic
Custom transformer Flyback converter
(G TR1 750319077 Uin=15V Uout1=15V Uout2=-7.5V Wirth Elektronik 750319077
Uout3=7.5V Uout4_aux=5V
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