DC/DC Converter for SiC Driver M O RN S UN®

QAXX3CT-R3S Series

SiC MOSFET driver power supply

patent protection RoHS

FEATURES

Reinforced insulation

Ultra-low isolation capacitance: 2.5pF( typ.)
I/O isolation test voltage: 5.0kVAC

Partial Discharge 2.5kV

CMTI>200 kV/us

Max. Capacitive Load: 2200uF

High efficiency up to 86%

Operating ambient temperature range: -40C to +105°C
Continuous short-circuit protection

SMD package

Power 2.4W

MSL 1

AEC-Q100 experiment

\ Warranty,
\ 4

The QAxx3CT-R3S series is a DC-DC moalule power supply designed for SiC MOSFET drives, which uses asymmetric volfage oufout fo minimize
the drive loss of SIC MOSFET. At the same time with oufpout short circuit protfection and self-recovery ability. The product is suitable for:

1.General frequency converter
2.AC servo drive sysfem
3.Arc welder

4.Uninferruptible power supply (UPS)

Selection Guide

Certification Part No.

QA123CT-2005R3S
QAT123CT-1803R3S
QAT123CT-1504R3S
QA153CT-2005R3S
- QA153CT-1803R3S
QA153CT-1504R3S
QA243CT-2005R3S
QA243CT-1803R3S

QA243CT-1504R3S

Inport Output
input currenton Current ffl':u'" qud(%) Max.Capacitiv
input voltage(VDC) Voltage(VDC) efficiency o Load(WP)
(Range) (mA.Typ.) +Vo/-Vo (MA Min./Typ.
Full / No load +o/-lo
12
(10.8-13.2) 240/9 +20/-5 +90/-90 1000
12
(10.8-13.2) 220/9 +18/-3 +100/-100 1000
12
(10.8-13.2) 190/9 +15/-4 +100/-100 o 1000
15
(13.5-16.5) 180/8 +20/-5 +90/-90 2200
15
(13.5-16.5) 170/8 +18/-3 +100/-100 2200
15
(13.5-16.5) 180/8 +15/-4 +120/-120 2200
24
21.6-26.8) 120/7 +20/-5 +90/-90 2200
24
(21.6-26.4) 110/7 +18/-3 +100/-100 77/81 2200
24
21.6-26.4) 120/7 +15/-4 +120/-120 2200

Note: * The output capacitive load per channel is the same.

Limiting Character

Project

Reflux welding temperature

MORNSUN"

Operating Conditions Min. Typ. Max. Unit

The peak temperature Tc 245°C, the time above 217°C is maximum 60s,
Refer to the IPC / JEDEC J-STD-020D.1 standard for practical application.
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DC/DC Converter for SiC Driver ®
QAXX3CT-R3S Series M O RN S U N

Input Specifications
ltem Operating Conditions Min. Typ. Max. Unit
Vin=12VDC DC -0.7 - 18
Input Voltage | ;_15vpc DC 07 - 21 vDC
(1sec. max.)
Vin=24VDC DC -0.7 - 30
Input the filter type Capacitor filttering
Hot plug Unavailable
Output Specifications
ltem Operating Conditions Min. Typ. Max. Unit
+Vo | Vin=12VDC, Pin7 & Pin10 +lo= +90mA 18.20 19.20 20.20
QA123CT-2005R3S
Vo | Vin=12VDC, Pin7 & Pin8 -lo=-90mA -4.75 -5.00 -5.25
+Vo | Vin=12VDC, Pin9 & Pin10 +lo= +100mA 17.10 18.00 18.90
QA123CT-1803R3S
Vo | Vin=12VDC, Pin7 & Pin9 -lo=-100mA -2.85 -3.00 -3.156
+Vo | Vin=12VDC, Pin9 & Pin10 +lo= +100mA 14.25 15.00 15.75
QA123CT-1504R3S
Vo | Vin=12VDC, Pin7 & Pin9 -lo=-100mA -3.60 -3.80 -4,00
+Vo | Vin=15VDC, Pin7 & Pin10 +lo= +90mA 18.40 19.40 20.40
QA153CT-2005R3S
Vo | Vin=15VDC, Pin7 & Pin8 -lo=-90mA -4.75 -5.00 -5.25
Output +Vo | Vin=15VDC, Pin9 & Pin10 +lo= +100mA 16.38 17.28 18.18
QA153CT-1803R3S vDC
voltage Vo | Vin=15VDC, Pin7 & Pin9 -lo=-100mA -2.94 -3.09 -3.24
+Vo | Vin=15VDC, Pin9 & Pin10 +lo= +120mA 13.65 14.40 15.15
QA153CT-1504R3S
Vo | Vin=15VDC, Pin7 & Pin9 -lo=-120mA -3.72 -3.92 -4,12
+Vo | Vin=24VDC, Pin7 & Pin10 +lo= +90mA 19.00 20.00 21.00
QA243CT-2005R3S
Vo | Vin=24VDC, Pin7 & Pin8 -lo=-90mA -4.70 -4.95 -5.20
+Vo | Vin=24VDC, Pin9 & Pin10 +lo= +100mA 17.10 18.00 18.90
QA243CT-1803R3S
-Vo | Vin=24VDC, Pin7 & Pin9 -lo=-100mA -2.85 -3.00 -3.15
+Vo | Vin=24VDC, Pin9 & Pin10 +lo= +120mA 14.25 15.00 15.75
QA243CT-1504R3S
Vo | Vin=24VDC, Pin7 & Pin9 -lo=-120mA -3.80 -4,00 -4.20

See output regulation curve

Voltage Accuracy 10% -100% of load (Figure 2-Figure 19) *
+Vo - +1.1 +1.3
QAXX3CT-1803R3S
Linear Vo Full voltage input range - =l =14 -
Regulation +Vo genp g - =1.1 +1.3
The others
Vo - +1.1 +1.3
Vo - 8 12
QA123CT-2005R3S
.Vo - 9 1 2
+Vo - 9 12
QA123CT-1803R3S
Vo - 12 15
+Vo - 9 12
QA123CT-1504R3S
Vo - 12 15
+Vo - 7 10
QA153CT-2005R3S Ve 8 12
- o -
load 10% - 100% load %
Regulation +Vo - 8 12
QA153CT-1803R3S
Vo - 12 15
+Vo - 10 12
QA153CT-1504R3S
Vo - 12 15
+Vo - 5 10
QA243CT-2005R3S
.Vo - 7 1 O
+Vo - 5 10
QA243CT-1803R3S 0
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DC/DC Converter

for SiC Driver

MORNSUN"

QAXx3CT-R3S Series

+Vo - 7 10

QA243CT-1504R3S

-Vo - 10 12
Temperature Coefficient Full load - +0.04 +0.1 %/ C
Ripple & Noise* 20MHz bandwidth - 50 - mVp-p
Short-circuit Protection Continuous, self-recovery
Note:* The “parallel cable” method is used for Ripple and Noise test, please refer to DC-DC Converter Application Notes for specific information.
General Specifications
ltem Operating Conditions Min. Typ. Max. Unit

: Input-output, Test for 1 minute with a leakage _ _
Isolation current of TMA max 5000 VAC
Continuous barrier withstand
voltage Input- output - 2500 - v
CMTI Input- output +200 - - kV/us
Insulation Resistance Input-output resistance at 500VDC 1000 - - MQ
Isolation capacitor Input- output, capacitor at 100kHz/0.1V - 2.5 4 pF
. : ZgaE-
Operating Temperature Dercflqg when operating temperature=85C, 40 _ 105
(see Fig. 1)

Storage Temperature -65 - 125 .
Pin Soldering Resistance Soldering spot is 1.5mm away from case for 10s _ _ 300
Temperature seconds
Case Temperature Rise Ta=25°C, nominal input voltage, full load - 30 60
Storage Humidity Non-condensing 5 - 95 %RH
Switching Frequency Full load, nominal input voltage -- 200 - kHz
Safety Standard -
Safety Class CLASS Il
MTBF MIL-HDBK-217F@25C 3500 15604 - | khours
Mechanical Specifications
Dimensions 23.11*22.61*9.85mm
Weight 6.6g (Typ.)

Cooling Method

Natural air cold

Electromnagnetic Compatibility (EMC)

CE (12V/15V Series) | CISPR32/EN55032 CLASSB (see Table 2. for recommended circuit)
Emissions CE (24V Series) CISPR32/EN55032 CLASS A (see Table 2. for recommended circuit)

RE CISPR32/EN55032 CLASS A (see Table 2. for recommended circuit)
IMmmunity ESD IEC/EN61000-4-2 Contact #8kV  perf. Criteria B

Typical Characteristic Curves

MORNSUN"
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DC/DC Converter for SiC Driver

QAXX3CT-R3S Series

MORNSUN"

QA123CT-2005R3S
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DC/DC Converter for SiC Driver M O RN S UN®

QAXX3CT-R3S Series
QA153CT-2005R3S QA153CT-2005R3S
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DC/DC Converter for SiC Driver

MORNSUN"
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QAXx3CT-R3S Series
QA243CT-2005R3S QA243CT-2005R3S
+Vo Output Regulation Curve -Vo Output Regulation Curve
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DC/DC Converter for SiC Driver ®
QAXX3CT-R3S Series M O RN S U N

Efflclency Vs Input voltage(Full Locd)

Efficiency Vs Output Load(Vin=15V)
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Note: Take QA163CT-2005R3S as an example, other models can be corresponding reference

Design Reference

1. Test configurations

) i Vo
®— Vin +Vo—@ Vin *
C2 Load
vin= Clt DC/DC 0V [—© A Vin= CI DC/DC 0V
C3 W) Load
2 enp O @ | GND -Vo| @
Fig.22 Fig.23
Note: C1, C2, and C3, respectively, are 100 yF / 35V (low internal resistance capacitance)
2. Typical applications
R
Control Signal -D’m,-é—q Sic
Table 1.
+Vo
TVin J-CQ C1/C2/C3
Vin = C1 ov T 100 uF/ 35V
J_ (low internal resistance capacitor)
c3
GND
Fig.24
3. EMC typical recommended circuit
LDM1
—_— LDM1 LDM2
VIN ' ' VIN VIN VIN
+VO +VO
cl |2 os Jos |POPC oV C1—|_ 2 | —I& / ov
GND GND csl1LoAD2 GND GND cs[ [Loap2
VO VO
Fig.25 Fig.26

MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.




DC/DC Converter for SiC Driver M O RN S UN®

QAXX3CT-R3S Series
Table 2.

Part No. Recommended circuit Cl C2 C3 C4 LDM1 LDM2
QA123CT-2005R3S Fig.25 14F/50V | O.14F/50V| TuF/50V | O.1uF/50V 33uH e
QA123CT-1803R3S
QA123CT-1504R3S )

QA153CT-2005R3S Fig.26 14F/50V | O.14F/50V| TuF/50V | O.1uF/50V 27uH —_
QA153CT-1803R3S

QA153CT-1504R3S )

QA243CT-2005R3S Fig.26 4.7uF/50V| 4.7uF/50V| O.14F/50V| O.1uF/50V 33uH 33uH
QA243CT-1803R3S )

QA243CT-1504R3S Fig.256 4.7uF/50V| O.1uF/50V| 4.7uF/50V| O.1uF/50V 33uH —_

4, Electrolytic capacitors are recommended for external capacitors af the input or output of the product. Tantalum capacitors are not,

otherwise there is a risk of failure.
5. The products do not support parallel connection of their output for power expansion purpose or hot-plug.

6. For more information please find the application notes on Www.Mornsun-power.com

Dimensions and Recommended Layout

THIRD ANGLE PROJECTION{G} =}

|=-22.61 [0.890] =

—=+=-3.3[0.123]
g x HE —
=] L i} 16
_ % ‘
- S | | | (PCE Layout
& s
=
~ , S I 10
Top View e e
Note: Grid 2.54*2.54mm
S Pin-0 QAXX3CT-1803R3S
B in—Out QAXX3CT—1504R35 QAXX3CT-2005R3S
7 g Pin Mark Mark
©o 4
I - 1 GND GND
g = . NC NC
% np )
= g 7 -Vo ov
jw.os [0.750] t - 8 NG Vo
iy o ov NC
18 o e
3 H=8BBmE0 g S 10
s | : = 16 vCC Vele}
2 a1t -
- 4 - w % 0 -
= LE G Ik, NoFe. :
* (BT e S {R1E Unit: mm[inch]
== Bottom View 2.20[0.087] Pin size tolerances: +0.10[+ 0.004]
© N = . B
S o8 178 [0.070] General tolerances: +0.50[ + 0.020]
sl The layout of the device is for reference only,
-tk = please refer to the actual product
N
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DC/DC Converter for SiC Driver ®
QAXX3CT-R3S Series M O RN S U N

Package diagram:

~r i

i R S I )
U,r,w J —
]
==

i | ﬂ}\ F

a3

AD KO

| 1 ] Quadrant assignments for PIN 1 orientation in tape

* l
—) wEs
) ) &13\134{ i
User Direction of Feed
A I i e e e Bl

Reel Reel .
Device MPQ |Diameter| Width ( rﬁ&) (rﬁgﬂ (nf?n) (nI:Jn) (mﬁ) . Plciiﬂ '

(mm) |W1 (mm) HREE

QAXX3CT-x0R3S | 170 180.0 445 2378 | 2428 | 116 | 320 | 440 Qt

Notes:
1. For additional information on Product Packaging please refer to www.mornsun-power.com. Packaging bag number: 58070018;

2. The leads for the module and SIC drives are as short as possible;

3. The output filtering capacitor should be as close as possible to the power supply module and SiC driver;

4. The peak of the SiC driver gate drive current is high, so low internal resistance electrolytic capacitor is recommended to be used for the
power supply module output filter capacitor;

5. The average output power of the driver must be lower than that of the power supply module;

6. Consider fixing with glue near the module if being used in vibration occasion;

7. The maximum capacitive load offered were tested at nominal input voltage and full load;

8. Unless otherwise specified, parameters in this datasheet were measured under the conditions of Ta=25C, humidity<75%RH with nominal

input voltage and rated output load;
9. Allindex testing methods in this datasheet are based on company corporate standards;

10. he above are the performance indicators of the product models listed in this datasheet. Some indicators of non-standard models will
exceed the above requirements. For details, please contact our technical staff;

11. We can provide product customization service, please contact our technicians directly for specific information;
12. Products are related to laws and regulations: see "Features’ and "EMC".

13. Our products shall be classified according to 1ISO14001 and related environmental laws and regulations, and shall be handled by
qualified units.

MORNSUN Guangzhou Science & Technology Co., Ltd.

Address: No. 5, Kehui St. 1, Kehui Development Center, Science Ave., Guangzhou Science City, Huangpu District, Guangzhou, P. R. China
Tel: 86-20-38601850 Fax: 86-20-38601272 E-mail: info@mornsun.cn WWW.mornsun-power.com
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