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Quick Start
The main header on the right-hand side of the board is to provide power and inputs from the microcontroller board. There is also a current
sensing output. J1-J3 disable the gate drivers; they are enabled by default and can be disabled by shorting the header pins.

Pin Description
1-3 Bridge Voltage Input VIN
Max 24V
LIN—Z 24V 4-6 Ground OV
Gate driver supply Voltage VCC,
HIN_2 ! Max 14V
I SENSE 8 High-side Phase 1 input (SW1)
9 Low-side Phase 1 input (SW2)
LIN_3 POWER SUPPLY 10 High-side Phase 3 input (SW5)
oo 11 Low-side Phase 3 input (SW6)
ow-side Phase 3 inpu
HIN_3 @ ® O
12 Current sense output
ov -
LIN 1 13 High-side Phase 2 input (SW3)
14 Low-side Phase 2 input (SW4)
HlN_1 12V Table 1: Pin Legend

Figure 1: DDB094R2 Connector Pinout

Connect the three motor phases to the output connections on the PCB — ensure to correctly connect the motor phases according to the
micro inputs (and directly connect the motor Hall sensors back to the micro).

Figure 2: Motor Output Connections
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Description
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Figure 3: DDB094R2 Frontside View (Left) Backside View (Right)

The DDB094R2 demo board is a three-phase motor driver board with three gate drivers and three dual N-channel MOSFETS in
DFN2020-6. This board can run a 24V motor up to 3A input current (72W input power). It is designed to take control inputs from a
microcontroller or motor control IC and drive the windings of a three-phase brushless DC motor. It is targeted to typical 30-50W three-phase
45mm BLDC applications.

The DMN3032LFDBQ dual N-channel MOSFETSs are in the DFEN2020-6 package, only 2mm x 2mm x 0.6mm. With an Rps(on) of 30mQ
these offer remarkable power density, able to handle continuous currents of up to 6A. The board is designed to offer good thermal
performance and is capable of driving up to 3A maximum continuous current.

On this board the output MOSFETS are driven by the DGD05473FNQ gate driver device — this is a high and low-side gate driver with
integrated charge pump for high-side N-channel MOSFETS. This device can source 1.5A and sink 2.5A to ensure rapid (and therefore
efficient) switching of the output devices and provides output gate drive voltage up to 14V to ensure that the MOSFETSs are fully enhanced.

The gate drive resistors are set at 27Q to match the gate capacitance of the DMN3032LFDBQ and provide fast switching with no ringing, as
seen in
Figure 4:

Figure 4: MOSFET Gate Voltage

Commutation and dead time control will be handled by the external microcontroller.
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Thermal Performance

To assess the thermal capabilities of the DDB094 board two tests have been done. For all the tests 36W were supplied to the PCB, this is
24V and a maximum of 1.5A and were done at a room temperature of 25°C. The following graph shows the average curve of 4 different
PCBs. Measurements were taken every second. All the tests were done at a room temperature of 25°C, but as can be noticed in the graph
the PCB was at 30°C at the beginning due to previous tests.
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Figure 5: Rapid PCB Heating Test

A long-term soak test reaches a maximum of 75°C at 36W continuous input power.
The PCB design contains solid copper areas and good thermal paths to distribute and dissipate the heat:

Figure 6: PCB Thermal Test Image
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Appendix 1: Board Schematic
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Appendix 2: Board Layers (all from top view perspective)
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Bill Of Materials

Qty Idents Description Footprint
5 C1, C3, C5, C15, C16 100nf X7R 50V Capacitor 0805
4 C2, C4, C6, C17 100nF X7R 50V Capacitor 0603
8 C7, C8, C9, C10, C11, C12, C13, C14 1uF X7R 50V Capacitor 1206
9 R3, R4, R7, R8, R11, R12, R13, R14, R15 [ 10k Q Thick film resistor 1% 0603
6 R1, R2, R5, R6, R9, R10 27 Q Thick film resistor 1% 0603
1 R16 1K Q Thick film resistor 1% 0603
1 R_SENSE 50m Q Current Sense Resistor 1210
3 Q1, Q2, Q3 DMN3032LFDBQ Dual MOSFET U-DFN2020-6
3 Ul, U2, U3 DGDO05473FNQ Gate Driver U-DFN3030-10
8 J1, 32,33 0.1” 2-way Header
1 0.1” 14-way, 2 rows Header
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IMPORTANT NOTICE

1. DIODES INCORPORATED (Diodes) AND ITS SUBSIDIARIES MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
WITH REGARDS TO ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes’ products
described herein and application examples. Diodes does not assume any liability arising out of the application or use of this document or any
product described herein. This document is intended for skilled and technically trained engineering customers and users who design with
Diodes’ products. Diodes’ products may be used to facilitate safety-related applications; however, in all instances customers and users are
responsible for (a) selecting the appropriate Diodes products for their applications, (b) evaluating the suitability of Diodes’ products for their
intended applications, (c) ensuring their applications, which incorporate Diodes’ products, comply the applicable legal and regulatory
requirements as well as safety and functional-safety related standards, and (d) ensuring they design with appropriate safeguards (including
testing, validation, quality control techniques, redundancy, malfunction prevention, and appropriate treatment for aging degradation) to
minimize the risks associated with their applications.

3. Diodes assumes no liability for any application-related information, support, assistance or feedback that may be provided by Diodes
from time to time. Any customer or user of this document or products described herein will assume all risks and liabilities associated with such
use, and will hold Diodes and all companies whose products are represented herein or on Diodes’ websites, harmless against all damages
and liabilities.

4, Products described herein may be covered by one or more United States, international or foreign patents and pending patent
applications. Product names and markings noted herein may also be covered by one or more United States, international or foreign
trademarks and trademark applications. Diodes does not convey any license under any of its intellectual property rights or the rights of any
third parties (including third parties whose products and services may be described in this document or on Diodes’ website) under this
document.

5. Diodes’ products are provided subject to Diodes’ Standard Terms and Conditions of Sale
(https://www.diodes.com/about/company/terms-and-conditions/terms-and-conditions-of-sales/) or other applicable terms. This document
does not alter or expand the applicable warranties provided by Diodes. Diodes does not warrant or accept any liability whatsoever in respect
of any products purchased through unauthorized sales channel.

6. Diodes’ products and technology may not be used for or incorporated into any products or systems whose manufacture, use or
sale is prohibited under any applicable laws and regulations. Should customers or users use Diodes’ products in contravention of any
applicable laws or regulations, or for any unintended or unauthorized application, customers and users will (a) be solely responsible for any
damages, losses or penalties arising in connection therewith or as a result thereof, and (b) indemnify and hold Diodes and its representatives
and agents harmless against any and all claims, damages, expenses, and attorney fees arising out of, directly or indirectly, any claim relating
to any noncompliance with the applicable laws and regulations, as well as any unintended or unauthorized application.

7. While efforts have been made to ensure the information contained in this document is accurate, complete and current, it may
contain technical inaccuracies, omissions and typographical errors. Diodes does not warrant that information contained in this document is
error-free and Diodes is under no obligation to update or otherwise correct this information. Notwithstanding the foregoing, Diodes reserves
the right to make modifications, enhancements, improvements, corrections or other changes without further notice to this document and any
product described herein. This document is written in English but may be translated into multiple languages for reference. Only the English
version of this document is the final and determinative format released by Diodes.

8. Any unauthorized copying, modification, distribution, transmission, display or other use of this document (or any portion hereof) is
prohibited. Diodes assumes no responsibility for any losses incurred by the customers or users or any third parties arising from any such
unauthorized use.

9. This Notice may be periodically updated with the most recent version available at https://www.diodes.com/about/company/terms-and-
conditions/important-notice

The Diodes logo is a registered trademark of Diodes Incorporated in the United States and other countries.
All other trademarks are the property of their respective owners.
© 2024 Diodes Incorporated. All Rights Reserved.

www.diodes.com
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