Step# Component From

To Purpose

Black & Red wires
1 Black wire Al

A4988 ground

2 Black wire D7 C10 A4988 Vmot-

3 Black wire B18 --- Laser power ground

4 Black wire Ji7 - MOSFET source ground

5 Black wire D21 --- (top) Slip ring ground

6 Black wire J3r - Arduino ground (redundant)
7 Black wire A33 - Arduino ground

8 Black wire ---39 --- 39 (top) connect both ground busses
9 Black wire A49 - Trimpot 1 ground

10 Black wire A53 - Trimpot 2 ground

11 Black wire A57 - Trimpot 3 ground

12 Red wire A2 +++ A4988 +5V

13 Red wire C8 Cl1 A4988 Vmot+

14 Red wire D22  +++ (top) Slip ring +5V

15 Red wire A3l  +++ Arduino +5V

16 Red wire +++ 40 +++ 40 (top) connect both +5V busses
17 Red wire A46  +++ CdsS cell +5v

18 Red wire A5l  +++ Trimpot 1 +5V

19 Red wire A55  +++ Trimpot 2 +5V

20 Red wire A59  +++ Trimpot 3 +5V

Resistors

21 Resistor 10kQ J15
22 Resistor 220Q H15
23 Resistor 10kQ B45

MOSFET gate Grnd ensure full shutoff brown-black-orange
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H18 MOSFET gate current limit red-red-brown
CdsS cell ground brown-black-orange
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Adafruit's ProtoBoard includes
S5V/GND holes at every
position; if you are using a
solderless board, use any
convenient 5¥/GND hole.

Breadboard Assembly Steps
1-29: Black and Red wires &
Resistors



Connectors & Headers

24 XH2.54-2 pin connector Al1l0 All A4988 Vmot +12V connection
25 XH2.54-2 pin connector D18 D19 Laser power +3.3V connection
26 XH2.54-6 pin connector Al19 A24  Slip ring connection
27 XH2.54-2 pin connector --- 36 +++ 36 (bottom) Vcc(logic) +5.0Vconnection
28 2.54mm 4-pin male header A3 A6 Stepper motor connector
29 2.54mm 2-pin male header C45 C46 CdS cell connection
30 2.54mm 8-pin female header El ES8 A4988 socket (lower)
31 2.54mm 8-pin female header H1 H8 A4988 socket(upper)
32 2.54mm 12-pin female header E23 E34 Arduino socket (lower)
33 2.54mm 12-pin female header 123 134 Arduino socket (upper)
Signal Wires
34 Blue wire 11 J23  A4988 DIR from Arduino D9
35 Green wire  J2 J24  A4988 STEP from Arduino D8
36 White wire F3 F4 A4988 RESET (from SLEEP)
37 Yellow wire  G3 G25 A4988 SLEEP from Arduino D7
38 Blue wire F7 F26  A4988 MS1 from Arduino D6
39 Blue wire F16 E20 MOSFET Drain from Slip ring (brown)
40 Greenwire F18 C25 MOSFET Gate from Arduino D14 (laser power control)
41 Yellow wire D27 D45  Arduino AO from CdS
42 Blue wire C28 A50 Arduino Al from Trimpot 1 sweep
43 Greenwire  B29 A54  Arduino A2 from Trimpot 2 sweep
44 Blue wire A30 A58 Arduino A3 from Trimpot 3 sweep
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Adafruit's ProtoBoard includes
5V/GND holes at every
position; if you are using a
solderless board, use any
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Breadboard Assembly: All
wires & Resistors, Headers and
Connectors (5teps 1-44)



Discrete Components
45 Trimpot 1
46 Trimpot 2
47 Trimpot 3

D49
D53
D57

48 Capacitor 100uF electrolytic E10
49 MOSFET RFP30NO6LE w/ heat sink 115

D51 light level control
D55 stepper speed
D59 servo range

E11 A4988 Vmot spike absorber
117 Control laser diode

"eEE weew R
rrr wevew R

c----. " r e e e

W ew

|2

we s L Y - - )
cll.ll.hnl.nn.uni
R R L

Ioo-olcltoont.ooc
C R I
L O A A

l'-..-- ewsse ssela
T

e e
(O IR B O
O
"
LI ]

LR R A I
R I A
L I A R I

NN ]

N

Adafruit's ProtoBoard includes
SVW/GMD holes at every
position; if you are using a
solderless board, use any
convenient SV/GND hole.,

Breadboard Assembly: All

wires & Resistors, Headers and

Connectors (Steps 1-48,

MOSFET RFP30NOELE w/ heat

sink not shown)

Adafruit's
ProtoBoard has
only 60 columns;
the pink wires
indicate a region
that doesn't exist
on those, (If
you're using a
solderless board,
you don't need
wires here)



