
Electronics 
●​ MCU 
●​ Actuators 

○​ Two options: 
1.​ BLDC 
2.​ Actuator ✅  

a.​ Steadywin GIM8108 
b.​ GIM8108-8 

●​ PCB 
○​ Battery input 

■​ 4s-6s LiPo 
○​ fusing, power distribution 
○​ DC-DC rails(jetson, logic, sensors) 
○​ CAN/UART/USB hubbing between Jetson and drivers 
○​ IMU + headers for encoders/limit switches 
○​ Unitree 4d Lidar? 
○​ E-stop and brownout protection 

 
 

Initial plan 
1.​ Leg 

a.​ Simulation 
i.​ Isaac sim + ROS 2 -- test physics of single leg, to make sure it works 

1.​ Goal: 
a.​  Validate link lengths, joint limits, workspace, and stability. 
b.​  Verify that your chosen servos’ torque specs actually 

cover the loads (use your estimated masses). 
c.​  Test gaits (crawl, trot) without frying hardware. 

b.​ Buy one legs worth of actuators(3 units) 
i.​ Purchase list 

1.​ 1 x 100 kg( hip pitch) 
2.​ 2 x 62 kg(knee + abduction) 
3.​ 4 S battery 
4.​ microcontroller(teensy 4.1) 
5.​ 3d printer(purchase on craigslist borrow from parents) 

ii.​ Bench leg test 
1.​ Run PWM control from micro-controller plus 4S battery 
2.​ Make sure walking simulation can run 2-3 minutes under ~60 C 

Pupper Links 
1.​ Stanford pupper research paper: 2110.00736 
2.​ Pupper Docs 
3.​ Pupper Model 

 
 

https://www.aliexpress.us/item/3256804701762392.html?spm=a2g0o.detail.pcDetailBottomMoreOtherSeller.9.3ee65db7ALMb4O&gps-id=pcDetailBottomMoreOtherSeller&scm=1007.40196.439370.0&scm_id=1007.40196.439370.0&scm-url=1007.40196.439370.0&pvid=2f84bd95-e92b-4189-9dff-a7522dcb9d1c&_t=gps-id:pcDetailBottomMoreOtherSeller,scm-url:1007.40196.439370.0,pvid:2f84bd95-e92b-4189-9dff-a7522dcb9d1c,tpp_buckets:668%232846%238109%231935&pdp_ext_f=%7B%22order%22%3A%224%22%2C%22eval%22%3A%221%22%2C%22sceneId%22%3A%2230050%22%2C%22fromPage%22%3A%22recommend%22%7D&pdp_npi=6%40dis%21USD%2198.55%2198.55%21%21%2198.55%2198.55%21%402103119c17623896541826826eedcf%2112000031362774482%21rec%21US%21%21ABXZ%211%210%21n_tag%3A-29910%3Bd%3A38cbe4f9%3Bm03_new_user%3A-29895&utparam-url=scene%3ApcDetailBottomMoreOtherSeller%7Cquery_from%3A%7Cx_object_id%3A1005004888077144%7C_p_origin_prod%3A
https://www.aliexpress.us/item/3256809371692133.html?spm=a2g0o.detail.pcDetailBottomMoreOtherSeller.8.3ee65db7ALMb4O&gps-id=pcDetailBottomMoreOtherSeller&scm=1007.40196.439370.0&scm_id=1007.40196.439370.0&scm-url=1007.40196.439370.0&pvid=2f84bd95-e92b-4189-9dff-a7522dcb9d1c&_t=gps-id:pcDetailBottomMoreOtherSeller,scm-url:1007.40196.439370.0,pvid:2f84bd95-e92b-4189-9dff-a7522dcb9d1c,tpp_buckets:668%232846%238109%231935&pdp_ext_f=%7B%22order%22%3A%221%22%2C%22eval%22%3A%221%22%2C%22sceneId%22%3A%2230050%22%2C%22fromPage%22%3A%22recommend%22%7D&pdp_npi=6%40dis%21USD%2172.42%2172.42%21%21%21513.97%21513.97%21%402103119c17623896541826826eedcf%2112000051737504078%21rec%21US%21%21ABXZ%211%210%21n_tag%3A-29910%3Bd%3A38cbe4f9%3Bm03_new_user%3A-29895&utparam-url=scene%3ApcDetailBottomMoreOtherSeller%7Cquery_from%3A%7Cx_object_id%3A1005009558006885%7C_p_origin_prod%3A
https://www.unitree.com/LiDAR
https://www.amazon.com/XFCZMG-DEV-16996-headers-Embedded-Evaluation/dp/B0CKXBLZQ9/ref=sr_1_1?crid=1A57QI9Z4N4RT&dib=eyJ2IjoiMSJ9.nkjrYfUSi0TixagU8seNZVZn0b5lxVYluXP1sQjOJ2VJqQ4vQiQRqo_Uwbi4f9c-8oi36GQi9EqUbH6W9WPr9tTQyCs2C7ey2MHZj6lOf1exaM9CHxOkrBnVSgi40Da_omBoFjTRNk19LrUGhscD-Co-aKDY-Il3uiFBbk7e_5ThMdfpk4_Ngx3x8l-V4nvUV7pZiHakHdofwn40WmA-D5Dy3vgnBDH3y7IocwE05JWyHGtxv5fnF3PgCX52IU27ao28DzNu61bqt-bauYs48pKclHDBfICQgL4z-kfi9mY.a_J2n-uy7ebTkDNSibU_nh0OVByRyI7vRHVXCoHv-7M&dib_tag=se&keywords=teensy+4.1&qid=1762133949&s=industrial&sprefix=%2Cindustrial%2C267&sr=1-1
https://arxiv.org/pdf/2110.00736
https://pupper.readthedocs.io/en/latest/
https://stanford195.autodesk360.com/g/shares/SH919a0QTf3c32634dcfedf61e031f673710


Build Notes 
1.​ Leg 

a.​ Overall notes 
i.​ 0.35 mm chamfer on all bolt/screw holes 

b.​ GIM8115-9 
i.​ Diagram 
ii.​ Housing Mounting: 8 holes, M4 thread, depth 3.5 mm 

1.​ Connecting plate to actuator: 0.5mm 
2.​ Through standoff between hip and knee pitch actuator: M5 screw 

= 5mm + 0.5mm 
iii.​ Output Plate Mounting: 3 × M4 screws and 3 × Ø4H7 dowel pin holes for 

alignment 
c.​ GIM8108-8 

i.​ Diagram 
d.​ Script for leg torque 

​  

https://cdn.shopify.com/s/files/1/0673/6848/5000/files/GlM8115-9_installation_drawing.pdf?v=1744616896
https://cdn.shopify.com/s/files/1/0673/6848/5000/files/GIM8108-8_Installation_Diagram.pdf?v=1743794186

