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Scroll to see the links reference ID #un. url comments url €/un. € url €/un. € url €/un. € (!!!always check different supplier alternatives for the same product / item!!!)
Original Hangfa Discovery Q2
Discovery Q2 DQ2 1 hangfa only used the mechanical parts of the robot, all the electronics 

were rebuilt
hangfa-eu  N/A  N/A ozrobotics  $    1,629.00  $    1,629.00 hangfa-cn  N/A  N/A 

DC Motor Drivers
Cytron 13A 5-30V Single DC Motor Driver MD10C R3 4 cytron (preferred) 10A should be more than ok for the motors, single 

channel facilitates the replacement of possible failed drivers
robotshop  €         18.88  €         75.52 botland  €         14.90  €         59.60 opencircuit  €         19.95  €         79.80 

Cytron 10A 5-30V Dual DC Motor Driver MDD10A 2 cytron (preferred alternative) dual channel drivers should be more 
cheap (only two required)

robotshop  €         27.80  €         55.60 botland  €         26.50  €         53.00 opencircuit  €         32.95  €         65.90 

Cytron 20A 6-30V Single DC Motor Driver MD20A 4 cytron - robotshop  €         24.83  €         99.32 botland  €         22.90  €         91.60 opencircuit  €         29.35  €       117.40 
Cytron 20A 6-30V Dual DC Motor Driver MDD20A 2 cytron - robotshop  €         41.39  €         82.78 botland  €         38.50  €         77.00 opencircuit  €         43.70  €         87.40 
Electronics Battery
Tattu 10000mAh 11.1V 15C 3S LiPo TAA10K3S15E5 1 gensace (preferred) max. continuous discharge of 150A and a 

10000mAh capacity should be appropriate for more than 1h of 
continuous usage of the platform (accounting for sensors and 
other electronic devices)

gensace  €       103.36  €       103.36 mercadorc  €       104.00  €       104.00 rcinnovations  €         93.99  €         93.99 

Tattu 8000mAh 11.1V 15C 3S1P Lipo TAA80003S15E5 1 gensace - gensace  €         93.01  €         93.01 mercadorc  €         88.00  €         88.00 rcinnovations  €         85.99  €         85.99 
Gens ace 8000mAh 11.1V 100C 3S Lipo GEA8K3S100E5 1 gensace - gensace  €         72.35  €         72.35 smartmodelismo €         74.94  €         74.94 rcparts  €         79.30  €         79.30 
Electronics Battery Management System (BMS) Passive
18650 BMS Charger 3S 12.6V 20A Rev. 2.0 - 1 botnroll (preferred) peak current of 20A and continuous output of 10A, 

ok for the elctronics part; if you power the SBC to the 
electronics battery, probably go for the 40A BMS

botnroll  €           5.50  €           5.50 ptrobotics  €           5.04  €           5.04 aliexpress  €           0.49  €           0.49 

18650 BMS Charger 3S 11.1~12.6V 40A - 1 botnroll - botnroll  €           4.90  €           4.90 ptrobotics  €           6.64  €           6.64 aliexpress  €           3.69  €           3.69 
DC/DC Buck Boost Converter (optional: only required to ensure DC regulated power to the 2D/3D LiDARs, ethernet switch and/or power the SBC)
DC 5-30V to 1.25-30V 8A Buck Boost Converter - 1 aliexpress (optional) aliexpress  €         14.05  €         14.05 aliexpress  €           5.10  €           5.10 - - -
Microcontroller Board Circuit
Arduino Mega 2560 Rev3 A000067 1 arduino (required) arduino  €         51.62  €         51.62 robertmauser  €         42.90  €         42.90 botnroll  €         42.90  €         42.90 
Arduino Mega Proto Shield Rev3 (PCB) A000080 1 arduino (required) arduino  €           6.35  €           6.35 robertmauser  €           6.40  €           6.40 opencircuit  €           5.90  €           5.90 
Female header stackable 8 pin (10 un.) - 1 opencircuit (optional) allows to stack protoboard circuits on top of Arduino 

Mega and/or helps to have easy accessability to PWM and 
encoders signals using an oscilloscope

opencircuit  €           3.05  €           3.05 - - - - - -
Female header stackable 10 pin (10 un.) - 1 opencircuit opencircuit  €           3.50  €           3.50 - - - - - -
Female header stackable 2x18 pin (2 un.) - 1 opencircuit opencircuit  €           3.20  €           3.20 - - - - - -
IDC Header Straight 6-Way - 8 - (optional) although we used IDC connectors to make it 

compatible with the original cables, you may use other
robertmauser  €           0.45  €           3.60 rs  €           0.66  €           5.28 ptrobotics  €           0.25  €           2.00 

IDC Socket 6-Way - 8 - robertmauser  €           0.53  €           4.24 rs  €           1.09  €           8.72 ptrobotics  €           0.49  €           3.92 
Single Board Computer (SBC)
LattePanda 3 Delta DFR0981 1 lattepanda - farnell  €       220.62  €       220.62 digikey  €       265.66  €       265.66 mouser  €       265.05  €       265.05 
Samsung 970 EVO Plus 250 GB PCIe NVMe M.2 MZ-V7S250BW 1 samsung (optional) if you want to upgrade the 64GB storage (faster read 

and writing speeds, 64BG for data e.g.)
amazon-es  €         48.21  €         48.21 kuantokusta  €         51.54  €         51.54 - - -

UGREEN USB 3.0 Hub with 4-Port CM219 50985 1 ugreen (optional) increases #USB ports available (e.g., joystick, 
keyboard and/or mouse adapter, etc.)

amazon-es  €         12.19  €         12.19 kuantokusta  -  - - - -

Single Board Computer (SBC) Battery (optional: power SBC through USB C PD protocol; if not used, DC/DC buck-boost converter to have 11-15VDC)
Powerbank Xiaomi Mi 50W 20000 mAh PB200SZM 1 xiaomi (preferred) 50W > minimum 24W, if 3A current consumption 

the 20000mAh allows for 6h+
amazon-es  €         80.17  €         80.17 kuantokusta  €         50.46  €         50.46 - - -

UGREEN Nexode Powerbank 100W 20000mAh - 1 ugreen (not tested!) amazon-es  €         81.32  €         81.32 ugreen  €         69.99  €         69.99 - - -
Networking (optional: default network interfaces of the SBC may be ok for you)
Bingfu Antena WiFi Dual Band RP-SMA 25cm U.FL IPX IPEX MHF4 M.2 NGFF Intel BFN00525 1 bingfu (optional) same Wi-Fi antennas as in F1TENTH amazon-es  €         12.19  €         12.19 - - - - - -
Brainboxes 5 Port Unmanaged Ethernet Switch 10/100Mbps SW-005 1 brainboxes (optional) if you want to have multiple 2D/3D LiDARs 

communicating to the SBC (single ethernet port…)
farnell  €         61.30  €         61.30 digikey  €         48.41  €         48.41 mouser  €         48.30  €         48.30 

Brainboxes 5 Port Unmanaged Ethernet Switch 10/100/1000Mbs SW-015 1 brainboxes (optional) some 3D LiDAR may surpass the 100Mbps 
requirement (depending on the configuration)

farnell  €       102.29  €       102.29 digikey  €         95.04  €         95.04 mouser  €         87.12  €         87.12 

UGREEN RJ45 female coupler Gigabit Ethernet 1000Mbps NW114 20390 1 ugreen (optional) facilitates the connection of the Hokuyo UST-10LX 
(short Ethernet cable)

amazon-es  €           3.66  €           3.66 kuantokusta  €           3.90  €           3.90 - - -

Miscellaneous
XT30 Connector - Pair Male/Female xt30 10 - (optional) DC derivation bus to power the sensors botnroll  €           1.50  €         15.00 digikey  €           1.81  €         18.10 aliexpress  €           0.26  €           2.60 
XT60 Connector - Pair Male/Female xt60 5

-
(optional) connection from the inside to the exterior of the 
original Discovery Q2 metallic box

botnroll  €           1.50  €           7.50 digikey  €           1.43  €           7.15 aliexpress  €           0.21  €           1.05 

Terminal Blocks 10mm² VDE DIN EN 60998 - DIN EN 60999 096-9065 2 robertmauser GND and Vcc (Vbattery or Vbms) buses robertmauser  €           2.17  €           4.34 - - - - - -

Sensors
(depends on your desired perception system! Here only put the ones tested with the modified platform)

Inertial Measurement Units (IMUs)
Xsens MTi-3 AHRS MTi-3-5A-DK 1 xsens - mouser  €       458.85  €       458.85 digikey  €       427.54  €       427.54 farnell  €       419.99  €       419.99 
Xsens MTi-630 AHRS MTi-630-DK 1 xsens - mouser  €    1,054.50  €    1,054.50 digikey  €    1,086.38  €    1,086.38 farnell  €    1,034.00  €    1,034.00 
2D Laser Scanners
Hokuyo UST-10LX-H01/H02 UST-10LX 1 hokuyo-usa - robotshop  €    1,783.50  €    1,783.50 generationrobot €    1,878.00  €    1,878.00 -  -  - 
LDRobot D300 Kit LD-19 D300 1 ldrobot - robotshop  €       121.77  €       121.77 amazon-es  €         60.98  €         60.98 dfrobot  $       119.00  $       119.00 
SLAMTEC RPLIDAR S2 S2 1 slamtec - robotshop  €       471.88  €       471.88 generationrobot €       536.64  €       536.64 amazon-es  €       405.59  €       405.59 
YDLIDAR X4 X4 1 ydlidar - xiaor-geek  $         96.99  $         96.99 rlx  €       128.17  €       128.17 -  -  - 
3D Light Detection And Ranging (LiDAR)
Livox Mid-360 mid-360 1 livox - livox  €       659.00  €       659.00 - - - - - -
Ouster OS1 64 os1-64 1 ouster - - - - - - - - - -
RoboSense RS-HELIOS-5515 rs-helios-5515 1 robosense - robotshop  €    5,166.00  €    5,166.00 generationrobot €    4,742.40  €    4,742.40 - - -
Velodyne VLP-16 vlp-16 1 ouster - - - - - - - - - -
RGB + Depth Cameras
Intel RealSense D455 d455 1 intel - mouser  €       439.66  €       439.66 digikey  €       423.73  €       423.73 rs  €       676.78  €       676.78 
Intel RealSense L515 l515 1 intel - digikey  €       595.13  €       595.13 - - - - - -
OAK-D Pro Fixed Focus A00565 1 luxonis - luxonis  $       349.00  $       349.00 mouser  €       331.55  €       331.55 digikey  €       490.82  €       490.82 

https://www.digikey.pt/pt/products/detail/arducam/OAK-D-PRO-FF/23570902
https://pt.mouser.com/ProductDetail/Luxonis/OAK-D-PRO-FF?qs=Znm5pLBrcAK58KqDdxCLeQ%3D%3D
https://shop.luxonis.com/products/oak-d-pro
https://www.digikey.pt/pt/products/detail/intel-realsense/82638L515G1PRQ/11688015
https://pt.rs-online.com/web/p/camaras-de-profundidad/2026353
https://www.digikey.pt/pt/products/detail/intel-realsense/82635DSD455/12429610
https://pt.mouser.com/ProductDetail/Intel/82635DSD455?qs=sPbYRqrBIVkW8YqcWqMK9g%3D%3D
https://eu.robotshop.com/products/robosense-rs-helios-5515-lidar-150-m
https://www.generationrobots.com/en/403897-rs-helios-32-5515-3d-lidar-laser-range-finder.html
https://store.dji.com/pt/product/livox-mid-360
https://www.dfrobot.com/product-2610.html
https://www.amazon.es/-/pt/dp/B0B1MJSWCD
https://www.generationrobots.com/en/401755-hokuyo-ust-10lx-scanning-laser-range-finder.html
https://www.generationrobots.com/en/403961-360-degree-laser-scanner-rplidar-s2.html
https://www.amazon.es/-/pt/dp/B0B1VD2PJH
https://rlx.sk/en/object-detection-proximity-sensor-lidar-gesture/6388-ydlidar-x4-360-degree-2d-lidar-ranging-sensor-for-ros-robot-slam-3d-reconstruction-er-sep18014l.html
https://www.xiaorgeek.net/products/ydlidar-x4-lidar-ranging-sensor-module
https://eu.robotshop.com/products/rplidar-s2-360-laser-scanner-30-m
https://eu.robotshop.com/products/ldrobot-d300-lidar-kit
https://eu.robotshop.com/products/hokuyo-ust-10lx-scanning-laser-rangefinder-eu
https://pt.farnell.com/xsens/mti-630-dk/development-kit-inertial-sensor/dp/3225728
https://www.digikey.pt/pt/products/detail/xsens-a-movella-brand/MTI-630-DK/10294560
https://pt.mouser.com/ProductDetail/Movella-Xsens/MTi-630-DK?qs=T3oQrply3y%2Fij%2F%252BbZ6p1ew%3D%3D
https://pt.farnell.com/xsens/mti-3-0i-dk/dev-kit-3-axis-accel-gyro-magnetometer/dp/3793984
https://www.digikey.pt/pt/products/detail/xsens-a-movella-brand/MTI-3-5A-DK/18718047
https://pt.mouser.com/ProductDetail/Movella-Xsens/MTi-3-5A-DK?qs=9vOqFld9vZVm8SUT4T13Og%3D%3D
https://www.botnroll.com/en/xt-t-deans/219-prt-10474-conector-xt60-macho-e-femea.html
https://www.digikey.pt/pt/products/detail/dfrobot/FIT0587/9559256
https://www.aliexpress.us/item/3256806917123984.html
https://www.aliexpress.us/item/3256806414638022.html
https://www.digikey.pt/pt/products/detail/dfrobot/FIT0586/9559255
https://mauser.pt/catalog/product_info.php?products_id=096-9065
https://mauser.pt/catalog/product_info.php?products_id=096-9065
https://shop.luxonis.com/products/oak-d-pro
https://www.intelrealsense.com/lidar-camera-l515/
https://www.intelrealsense.com/depth-camera-d455/
https://ouster.com/products/hardware/vlp-16
https://www.robosense.ai/en/rslidar/RS-Helios
https://ouster.com/products/hardware/os1-lidar-sensor
https://www.livoxtech.com/mid-360
https://www.ydlidar.com/products/view/5.html
https://www.slamtec.com/en/S2
https://www.ldrobot.com/ProductDetails?sensor_name=D300+Kit
https://hokuyo-usa.com/products/lidar-obstacle-detection/ust-10lx
https://www.movella.com/products/sensor-modules/xsens-mti-3-ahrs
https://www.movella.com/products/sensor-modules/xsens-mti-630-ahrs
https://www.kuantokusta.pt/p/10379518/ugreen-hub-usb-4-portas-usb-30-cinza
https://eu.ugreen.com/products/ugreen-usb-hub-3-0-ultra-slim-4-port-usb-3-hub-with-5gbps-data-transfer
https://www.amazon.es/-/pt/dp/B0CD1BHXPZ
https://www.amazon.es/-/pt/dp/B016B13U5S
https://www.kuantokusta.pt/p/7909830/ugreen-extensao-nw114-uniao-rj45-preta?sort=5
https://www.ugreen.pl/en/products/cables/ethernet/ugreen-network-connector-ethernet-rj45-10-gbps-network-cable-connector-black-nw114-20390-99748
https://pt.mouser.com/ProductDetail/Brainboxes/SW-015?qs=W%2FMpXkg%252BdQ6e4NboBK2WDQ%3D%3D
https://www.digikey.pt/pt/products/detail/brainboxes/SW-015/13152346
https://pt.farnell.com/brainboxes/sw-015/ernet-switch-unmanaged-gigabit/dp/3604249
https://pt.mouser.com/ProductDetail/Brainboxes/SW-005?qs=BJlw7L4Cy7944%2FIWYfp8eA%3D%3D
https://www.digikey.pt/pt/products/detail/brainboxes/SW-005/10707220
https://pt.farnell.com/brainboxes/sw-005/switch-n-w-5port-100mbps-din-rail/dp/2383213
https://www.brainboxes.com/files/catalog/product/SW/SW-015/documents/SW-015-datasheet.pdf
https://www.brainboxes.com/files/catalog/product/SW/SW-005/documents/SW-005-datasheet.pdf
https://bingfushop.com/products/bingfu-u-fl-ipx-ipex-mhf4-to-rp-sma-female-bulkhead-mount-wifi-antenna-cable-30cm-12-inch-2-pack-for-intel-ax200ngw-8265ac-8265ngw-7265ac-9560ac-m-2-ngff-interface-wireless-network-card-wifi-adapter
https://www.amazon.es/dp/B08FX3QXRQ
https://eu.ugreen.com/products/25188
https://eu.ugreen.com/products/25188
https://www.amazon.es/-/pt/dp/B0C3GTMX5M
https://www.kuantokusta.pt/p/7781139/xiaomi-mi-50w-20000-mah-black
https://www.amazon.es/-/pt/dp/B0BFBBQQXK
https://www.kuantokusta.pt/p/240736/samsung-250gb-970-evo-plus-nvme-m2-mz-v7s250bw
https://www.amazon.es/dp/B07MHXYL6T
https://www.samsung.com/pt/memory-storage/nvme-ssd/970-evoplus-nvme-m2-ssd-mz-v7s250bw/
https://pt.mouser.com/ProductDetail/DFRobot/DFR0981?qs=t7xnP681wgU%252BVUXJvHqRSQ%3D%3D
https://www.digikey.pt/pt/products/detail/dfrobot/DFR0981/16529559
https://pt.farnell.com/dfrobot/dfr0981/lattepanda-3-delta-board-2ghz/dp/3954473
https://www.lattepanda.com/lattepanda-3-delta
https://www.mi.com/global/product/mi-50w-power-bank-20000/
https://www.ptrobotics.com/idc/957-idc-socket-6way.html
https://www.ptrobotics.com/idc/4469-idc-header-straight-6way.html
https://pt.rs-online.com/web/p/conectores-idc/8323648
https://pt.rs-online.com/web/p/conectores-macho-para-pcb/8323496
https://mauser.pt/catalog/product_info.php?products_id=011-0827
https://mauser.pt/catalog/product_info.php?products_id=011-0800
https://www.botnroll.com/en/controller-boards/53-arduino-mega-2560-8058333490083.html
https://opencircuit.shop/product/arduino-mega-proto-shield-rev3-pcb
https://mauser.pt/catalog/product_info.php?products_id=096-2472
https://mauser.pt/catalog/product_info.php?products_id=096-2436
https://store.arduino.cc/en-pt/products/arduino-mega-proto-shield-rev3-pcb
https://store.arduino.cc/en-pt/products/arduino-mega-proto-shield-rev3-pcb
https://store.arduino.cc/en-pt/products/arduino-mega-2560-rev3
https://store.arduino.cc/en-pt/products/arduino-mega-2560-rev3
https://opencircuit.pt/product/female-header-stackable-2x18-pin
https://opencircuit.pt/product/female-header-stackable-10-pin
https://opencircuit.pt/product/female-header-stackable-8-pin
https://opencircuit.pt/product/female-header-stackable-2x18-pin
https://opencircuit.pt/product/female-header-stackable-10-pin
https://opencircuit.pt/product/female-header-stackable-8-pin
https://www.aliexpress.us/item/3256804373833556.html
https://www.aliexpress.us/item/3256806821997580.html
https://www.aliexpress.us/item/3256806821997580.html
https://pt.aliexpress.com/item/32835818466.html
https://www.ptrobotics.com/el-wire-fio-electroiluminescente/7232-18650-lithium-battery-bms-protection-board-3s-111v-126v-40a.html
https://www.botnroll.com/en/bms/4974-li-ion-18650-bms-charger-pcb-prot-board-3s-11-1v-12-6v-40a-with-balance.html
https://www.botnroll.com/en/bms/4974-li-ion-18650-bms-charger-pcb-prot-board-3s-11-1v-12-6v-40a-with-balance.html
https://www.botnroll.com/en/bms/2558-li-ion-18650-bms-charger-pcb-prot-board-3s-12-6v-20a.html
https://pt.aliexpress.com/i/32809110553.html
https://www.ptrobotics.com/baterias-litium/7231-18650-lithium-battery-bms-protection-board-3s-126v-20a.html
https://www.botnroll.com/en/bms/2558-li-ion-18650-bms-charger-pcb-prot-board-3s-12-6v-20a.html
http://www.rcparts.eu/8000mah-gens-ace-bashing-100c-11.1v-lipo-battery-pack.html
https://smartmodelismo.pt/produto/bateria-8000mah-11-1v-100c-lipo-3s-pack-ec5-plug-bashing-series-gens-ace/
https://rc-innovations.es/en/shop/6928493302125-tattu-8000mah-11-1v-3s-15c-lipo-battery-7720
https://www.mercadorc.es/TATTU-8000mAh-111V-15/30C-3S1P-Lipo-Battery-Pack
https://gensace.de/products/gens-ace-8000mah-11-1v-100c-3s1p-lipo-battery-pack-with-ec5-bashing-series
https://gensace.de/products/gens-ace-8000mah-11-1v-100c-3s1p-lipo-battery-pack-with-ec5-bashing-series
https://gensace.de/products/tattu-8000mah-11-1v-15c-3s1p-lipo-battery-pack-with-ec5-plug
https://gensace.de/products/tattu-8000mah-11-1v-15c-3s1p-lipo-battery-pack-with-ec5-plug
https://rc-innovations.es/en/shop/6928493302149-tattu-10000mah-11-1v-3s-15c-lipo-battery-7718
https://www.mercadorc.es/Tattu-111V-15C-3S-10000mAh-Lipo-Battery-Pack/en
https://gensace.de/products/tattu-11-1v-15c-3s-10000mah-lipo-battery-pack
https://gensace.de/products/tattu-11-1v-15c-3s-10000mah-lipo-battery-pack
https://opencircuit.pt/product/20amp-6v-30v-dc-motor-driver-2-channels
https://botland.store/motor-drivers-modules/18881-cytron-mdd20a-two-channel-motor-driver-30v20a-5904422384180.html
https://eu.robotshop.com/products/cytron-20a-6v-30v-dual-dc-motor-driver
https://www.cytron.io/p-20amp-6v-30v-dc-motor-driver
https://botland.store/motor-drivers-modules/14000-cytron-md20a-single-channel-motor-controller-30v20a-5904422342326.html
https://opencircuit.shop/product/20amp-6v-30v-dc-motor-driver
https://eu.robotshop.com/products/cytron-20a-6-30v-single-dc-motor-controller
https://www.cytron.io/p-20amp-6v-30v-dc-motor-driver
https://opencircuit.shop/product/10amp-5v-30v-dc-motor-driver-2-channels
https://botland.store/drivers-for-dc-motors/15818-cytron-mdd10a-dual-channel-30v-10a-motor-controller-5904422350444.html
https://www.cytron.io/p-10amp-5v-30v-dc-motor-driver-2-channels
https://eu.robotshop.com/products/cytron-10a-5-30v-dual-channel-dc-motor-driver
https://opencircuit.shop/product/10amp-5v-30v-dc-motor-driver
https://botland.store/motor-drivers-modules/12397-cytron-md10c-single-channel-30v-13a-motor-controller-5904422340995.html
https://eu.robotshop.com/products/cytron-13a-5-30v-single-dc-motor-controller
https://www.cytron.io/p-10amp-5v-30v-dc-motor-driver
http://www.cdhfyy.com/EN/robot/DiscoveryQ2.html
https://ozrobotics.com/shop/discovery-q2-robot-platform/
https://www.hangfa-europe.com/en/omni-robot/discovery/discoveryq2
https://www.hangfa-europe.com/en/omni-robot/discovery/discoveryq2
Ricardo Barbosa Sousa
Ricardo Barbosa Sousa:
not the same model as mouser nor digikey...

Ricardo Barbosa Sousa
Ricardo Barbosa Sousa:
seems that the model is deprecated at the time of the elaboration of this BOM

Ricardo Barbosa Sousa
Ricardo Barbosa Sousa:
request quote...

Ricardo Barbosa Sousa
Ricardo Barbosa Sousa:
request quote...

Ricardo Barbosa Sousa
Ricardo Barbosa Sousa:
supposedly, this camera reached its EOL...


