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Lab Tools Needed:

Wire Stripper and Cutter Heat Gun

Precision Knife Pliers Screwdriver
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Section 1: Soldering
Step 1: Gather Your Supplies

a

Description Qty Part# Description Qty Part#
a | Heat Shrink Tube 1 01M8939 j | Motor 2 55AC1157
b | Chassis 1 55AC1156 k | TI LaunchPad™ Kit 1 41Y9541
c | 6 Female to Male Wires 1 44AC9484 | | Motor Board Screws 1 55AC1157
d | 2 Female to Female 2 44AC9484 m  Motor Board 1 55AC1157

Wires n  Line Follower Sensor 1 55AC1158
e \1/\1/ir|;esmaleto Female 1 44AC9484 B Gump Switch 6 55AC1159
f |6 Female to Female 1 44ACO484 P 90°BentHeaders 1] 08N6741

stllies q | 2x20 Header 1 93K5757
g | 6 Male to Male Wires 1 44AC9484 r | 1x6 Header 2 55AC1157
h | 2 Male to Male Wires 1 44AC9484 s | 1x25 Header 1 55AC1158
i | Battery Terminals 1 55AC1157 t | 1x20 Header 1 08N6754
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Step 2: Prepare Headers, Tubing, and Wires

Gather the following: Cut the heat shrink tubing (a) into
- Heat Shrink Tubing (a) 16 1in (~2.5cm) minimum pieces.
6 Female to Female Wires (f)

6 Male to Male Wires (g)

2 Male to Male Wires (h)

90° Bent Headers (p)

2x20 Header (q)

1x20 Header (t)

1x25 Header (s)
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Cut the following: Cut and strip one end off of the 6 female

90° bent headers (p) into a 1x11 to female wires (f) using the wire stripper.
2x20 header (q) into a 2x19 Cut and strip one end off of the 6 male to
1x20 header (t) into a 1x8, 1x6, male wires (g) using the wire stripper.
and two 1x3 Cut the 2 male to male wires (h) to about
1x25 header (s) into a 1x3 and ut € < mae 1o male Wires () to abou
five 1x2 1.5” (~3.8cm) and strip both ends.

Step 3: Prepare the Motor Board

Gather the following:
Motor Board (m)
- Two 1x6 Headers (r)
- 1x8 Header (Prepared earlier)
- 1x6 Header (Prepared earlier)
- 3 1x3 Headers (Prepared earlier)
- 5 1x2 Headers (Prepared earlier)

U 010101010 01010010
Q19191919 G101
S
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Use a precision knife to cut the VPU-VREG, VCCMD-VREG, and SLP L-R traces.

Solder the following:
- two 1x6 headers (r) to the yallow connections.
- a 1x2 header cut earlier to the ELA and ELB connections. Note: You will need

to bend these to a 45° angle after soldering.

- a 1x2 header cut earlier to the ERA and ERB connections. Note: You will need
to bend these to a 45° angle after soldering.

- a 1x2 header cut earlier to the VPU connection. Note: The white connection
will never be used but helps with soldering.

- a 1x3 header cut earlier to the VCCMD connection. Note: The white
connection will never be used but helps with soldering.

- a 1x6 header cut earlier to the Left and Right motor driver connections.

- a 1x3 and 1x2 header cut earlier to the VREG terminals.

- solder 1x8, 1x3, and 1x2 headers cut earlier to the GND terminals.
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Finished Motor Board:
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Step 4: Connect Battery Terminals and Chassis

Gather: Flip chassis (b) over. Remove battery cover.
- Soldered Motor Board (m)
- Battery Terminals (i)

- Chassis (b)

- Screws for Motor Board (l)

Insert the linking Put battery cover back on and  Insert battery tabs into
battery terminals (i) flip chassis (b) over. the slots on the left.
into the slots on the Note: the order from
left. top to bottom is spring,

flat tab, spring, flat tab.
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Using a voltage meter, verify
that the earlier solder
connections were made and
traces were cut on the motor
board (m).

Solder the motor board (m)
onto the battery terminals and
secure the motor board (m)
with two screws (I).

Step 5: Solder LaunchPad Connections

10

Gather your
LaunchPad (k) and
the 2x19 header you
cut earlier.

Solder the 2x19
header on the J5
pinout at the bottom
of the LaunchPad (k)
with long pins facing
upwards.
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Step 6: Ready the Motors

X} ——=

Gather: Solder the wires (h) on the ends

- Motors (j) of each motor (j) and use the heat
- 2 Male Wire Pairs separated and stripped shrink tubing (a) to protect the
earlier (h) connection.

- 4 Heat shrink tube pieces cut earlier (a)

Finished Motors.
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Step 7: Solder the Line Sensor Connections

Solder the 1x11 bent headers onto the
line sensor (n). Connect the

: highlighted 3.3V bypass by either
Gather the line sensor (n) and the 1x11 creating a solder bridge or soldering a
90° bent headers cut earlier. short wire.

Step 8: Prepare the Bump Switches

Gather the following:

- 6 Bump Switches (0)

- 12 Heat Shrink Tube pieces cut
earlier (a)

- 6 Female wire with one end cut
and stripped from earlier (f)

- 6 Male wire with one end cut and
stripped from earlier (g)
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Start with the 6 Slide a heat shrink tube Solder one female wire on
female wires (f). (a) on each wire. the “1” or “C” connection
on each bump switch (0).

Ready the 6 male wires (g).  Slide a heat shrink tube (a) Solder one male wire on

Note: you can separate on each wire. the “3” or “NO”

each wire but for a cleaner connection on each
look try to keep them bump switch (0). Color
together. coding each switch will

help you later when
wiring.
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Section 2: Assembly

Step 1: Gather Supplies

dl 'JfJ

|

JU

a JIrn i

b e2eceecceese

c Mneﬂ T U' W.

Description Qty Part# Description Qty Part#
a | #2-56 Screw 1/2” 12 55AC7011 Prepared Motor 2 55AC1157
b | #2-56 Nut 12 18M5986 Motor Clip 2 55AC1156
c  #2-56 Screw 1/4” 4 56AC1176 Ball Caster 1 55AC1156
d  #2-56 Metal Standoff 2 2778693 Prepared Line Sensor 1 55AC1159

12 Rubber Wheel 2 55AC1156
e | #4-40 Screw 1/2” 4 55AC7009 Wheel 2 55AC1156
f | #4-40 Plastic Standoffs 4 16F1043 Prepared Chassis 1 55AC1156
g | #4-40 Nut 4 43AC8400 Prepared Bump Switch 1 55AC1159
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Step 2: Attach Motors

Gather: Insert the motor clips (i) into the

- Prepared Chassis and motor board (n) as shown above.
Motor Board (n)

- Motor Clips (i)

- Prepared Motors (h)

Ensure the motor clips Fully slide the motors (h) into the
(i) are fully inserted. motor clips (i) as shown above. Be
careful not to over-stress the clips.
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Step 3: Attach Ball Caster
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Place the three Place the white Secure the
| small wheels in ball in the grove assembly with the
Gather your Chassis the groves on the as shown above. final piece.

(n) and the Ball Caster short side as
parts (j). shown above.

Step 4: Attach Wheels

Attach rubber Attach the prepared wheel to the
wheels (I) to the motor. Please be sure to align the flat
Gather: wheels (m). portions of the wheel and motor.
- Prepared Chassis
- Wheels (m)

- Rubber Wheels (I)
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Step 5: Attach Bump Switches

Bump Bump Bump Bump
Switcl Switch i i
Burnp e 98 Bump Blmp Switch Switch Banp
Bumpswg?h i3 s,wgChBump Sw;tch - e
Switch Switch Bump L o Bump
6 A Switch 4% 2828 &%, Switch

Gather: Attach the bump switches (0)

- Prepared Chassis to the chassis via the holes
- Bump Switches (0) above using the nuts (b) and
- Screws #2-56 1/2” (a) screws (a).

- Nuts #2-56 (b)

Switch
. R\~ 6

Bottom View.' :
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Step 6: Attach Line Sensor

o o
Gather: Attach the standoffs (d) to
- Prepared Chassis the bottom of the chassis
- Line Sensor (k) with two screws (c) at the
- 11 Female to Female highlighted locations.

Wires (e from pg. 4)
- Screws #2-56 1/4” (c)
- Standoffs #2-56 (d)

Run the wires (e from pg.
4) through the middle
hole of the chassis.
Attach the line sensor (k)
using two screws (c) to
the standoffs (d) you just
attached.
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Step 7: Attach LaunchPad Standoffs

GO sl

Gather: Attach the standoffs (f) to the

- Prepared Chassis top of the chassis with screws
- Plastic Standoffs (f) (e) via the highlighted areas

- Screws #4-40 1/2” (e) above. Do not over tighten or

- Nuts #4-40 (g) screw them all the way in.

You will use the nuts (g) to
attach the LaunchPad
after the next section.
Note: the Chassis holes
may be slightly too small,
but the screws will fit.
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Section 3: Wiring
Step 1: Motors

Connect the motor wires to the positive (+) and negative (-) terminals on the motor
driver board. The front of the chassis or forward will be positive (+) and the back of
the chassis or backward will be negative (-).
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Step 2: Bump Switches

Bump Bump Bump Bump Bump Bump
Switch  Switch  Switch Switch Switch Switch
5L 5 4 3 2 1

Connect the “1” or “C” output (female wire) from each bumper to GND
on the motor board. Connect the “3” or “NO” output (male wire) from
each bumper to the LaunchPad inputs below.

Bump1 Bump2 Bump3d Bumo4 BumpS5 Bumpb
LaunchPad P4.0 P4.2 P4.3 P4.5 P4.6 P4.7
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Step 3: Motor Board Logic
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Using the 6 female to male wires (c from pg. 4), connect the motor driver
connections to the LaunchPad outputs below.

Motor Board Leit SLP Left DIR Left PWM Right SLP Right DIR Right PWM
LaunchPad P3.7 P1.7 P2.7 P3.6 P1.6 P2.6
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Step 4: Motor Board Power
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Using the 2 female to female wires (d from pg. 4), connect the VPU and VCCMD
connections to the LaunchPad'’s 3.3V outputs (3V3).

Motor Board VPU VCCMD
LaunchPad 3V3 3V3
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Step 5: LaunchPad Power
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Using the 2 female to female wires (d from pg. 4), connect the VREG and GND
connections to the LaunchPad’s 5V and GND connections respectively.

eNote: You must disconnect these wires every time you connect your LaunchPad
to vour computer via USB.

Motor Board VREG GND
LaunchPad 5V GND
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Step 6: Line Follow Sensor

Line Sensor

LaunchPad P7.7 P76 P7.5 P74 P73 P7.2 P71
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Using the 11 female to feme wires (e from pg. 4) yo féd
through the chassis earlier (Step 6 on pg. 18) make the below
connections between the line sensor and LaunchPad.

8

7

o

(9]

5

4

3 2 1 LEDON VCC GND

P7.0 P5.3 3V3 GND
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Step 7: Attach LaunchPad

Lastly, secure the LaunchPad to the LaunchPad standoffs using the
nuts you set aside earlier.

Congratulations; your TI-RSLK is built!
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IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “Tl Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.

You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TlI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

You agree to fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.

This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, Tl products and services.
These include; without limitation, TI's standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2018, Texas Instruments Incorporated
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