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Bill of Materials

Part # Description Supplier Mfg part # Quantity | $/item Total Cost | Shipping
1 Carriage McMasterCarr 9246K13 1 $30.39 $30.39 $0.00
2 Carriage Linear Slides McMasterCarr 5708K25 2 $189.20 $378.40 $14.00
3 Carriage Linear Rails McMasterCarr 5708K99 2 $112.20 $224.40 $0.00
4 Support Bracket Home Depot 15442 2 $1.99 $3.98 $0.00
5 Actuator Mount (see part#1) - 1 $0.00 $0.00 $0.00
6 Stand McMasterCarr 89015K37 2 $16.85 $33.70 $0.00
7 Needle Stepper Actuator Anaheim Automation 23AV104DX12-AB 1 $195.00 $195.00 $10.30
8 Frame McMasterCarr 9246K33 1 $42.71 $42.71 $0.00
9 #10-24 X 3/8 SHCS Fastenal 73436 4 $0.16 $0.64 $0.00
10 |#10-24 X 1/2 SHCS Fastenal 73437 6 $0.22 $1.32 $0.00
1 #10-24 X 2 SHCS Fastenal 73444 4 $0.56 $2.24 $0.00
12 #10-24 X 1 SHCS Fastenal 73440 6 $0.26 $1.56 $0.00
13 |3/8 tube strap Fastenal 450437 2 $0.79 $1.58 $0.00
14 |M4 X 12mm SHCS Fastenal MS2530012A4000 16 $0.14 $2.24 $0.00
15  |M4 X 25mm SHCS Fastenal MS2530025A4000 8 $0.24 $1.92 $0.00
16 |#10-24 nuts Fastenal 1170707 10 $0.06 $0.58 $0.00
17  |Multiplexor Breakout Sparkfun BOB-09056 4 $5.00 $20.00 $5.00
18 Shift Register Breakout Sparkfun BOB-10680 2 $3.00 $6.00 $0.00
19  |Analog to Digital Converters (ADC) Digikey AD7892ANZ-1-ND 2 $30.00 $60.00 $7.63
20 |Linear Comparator Digikey 497-6993-5-ND 2 $2.50 $5.00 $0.00
21 ZIF Connector (28 position) Newark 17R8729 1 $2.00 $2.00 $0.00
22 |Power Supply Jameco 2115240 1 $95.00 $95.00 $0.00
23  |Stepping Motor Driver Gecko G213V 2 $170.00 $340.00 $13.75
24 Heatsink Heatsink Factory AK-210 2 $10.00 $20.00 $7.25
25  |Thermal Paste Newegg N82E1683518602( 1 $8.00 $8.00 $0.00
26 [MicroController Atmel XMEGA-A1 1 $30.00 $30.00 $0.00
27 Jumper Wires Sparkfun PRT-09140 2 $4.00 $8.00 $0.00
28  |Schmitt Trigger Digikey 296-17840-ND 1 $2.00 $2.00 $0.00
29  [Limit Switch Digikey SW776-ND 2 $1.00 $2.00 $0.00
30 Plastic Retaining Ring 1/4" thick McMasterCarr 8560K359 1 $11.00 $11.00 $0.00
31 Ring Linear Bearings McMasterCarr 6255K32 4 $42.00 $168.00 $0.00
32 Ring Linear Actuator anaheimautomation 11AV102CX06-SB 1 $148.00 $148.00 $0.00
33  |Al Shaft Diam3/8" L12" McMasterCarr 5911K22 2 $15.00 $30.00 $0.00
34  |Sensor Mount Plate McMasterCarr 9037K51 1 $72.92 $72.92 $0.00
35 Sensor Cover Plate McMasterCarr 9037K11 1 $43.76 $43.76 $0.00




36  |Sensor Protection Pad Reynold's Adv. Materials [Custom 1 $31.85 $31.85 $0.00
37  |1.5in Pins Beverly's N/A 350 $0.01 $3.99 $0.00
38 Aluminum Brackets McMasterCarr 88805K56 1 $26.82 $26.82 $0.00
39 1/4-28x0.5 18-8 Stainless Steel Screw Fastenal 70039 4 $0.24 $0.96 $0.00
40 1/4-28x0.625 18-8 Stainless Hex CS Fastenal 70040 6 $0.26 $1.55 $0.00
41 1/4-28 NE 18-8 Stainless Hex Bolt Fastenal 70880 10 $0.20 $2.01 $0.00
42  |#8 X 3/8 SHCS Stainless Fastenal 73421 2 $0.19 $0.38 $0.00
43 #4 X 1/4 SHCS Stainless Fastenal 73410 1 $0.07 $0.07 $0.00
44 #2 X 1.5 SHCS Stainless Fastenal 171030 4 $5.70 $22.80 $0.00
45 Pressure Sensor Sensing Tex N/A 1 $77.38 $77.38 $95.00
46 10x10x10 Acrylic Box Collecting Warehouse AD0704 1 $48.77 $48.77 $23.92
47  |ZIF Connector (24 position) Newark 30K5817 1 $1.00 $1.00 $0.00
Sales Tax 1.085

Total $2,208.92 $176.85

Total Cost | $2,573.53
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«NeedleCarriage»

2.4KHz
- EtEtE* state "t'
-laststate state t
_ actuator: LinearActuator

- sigQueue: xQueueHandle

+init(sigQueue: xQueueHandle): bool
+setState(state: state_t): bool
+#SRHTHEH Z m

+signal({ error }. signal _t): w::ud

Responsibilities
- drive needle ::Errlage _
- track needle carriage pn51t|::r1
- Initialize actuator and timing ISR

] uﬁlgnﬂm aemon»
On Message Receive
- gtate; state t
- lastState: state t

—— —[::--— sigQueue: KQUEHEH andle

+respondToSignal(signal: signal_t): void

Responsibilities
- Initialize needle carriage, rEtaJr'ung

-- Receive signals, analyze current state,
and send commands to system
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|
|
|
|
|
|

-needer: need! éﬂarﬂage

-retainer: retainingRing
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= L userinterface

- u Queue xﬂueuEHandl e ey

«Hetalningﬂlngu
9.6KHz
- state: state t
-la stStarE state t
- actuator: linearActuator
- detector: peachDetector
- sigQueue; xQueueHandle

-+4r'ut15|gl:;iueue,~_x(}ueuEHandtéi boaol

+setState(state: state_t): bool
+ISR(TIMER=9.6KHz)
+srgna|l':" { free, ra‘.arned, Errﬂr} s:gnaf £): void

components
________________________ |
|
|
|
|
|
|
|
|
| —
| «Userinterfacex»
. 20Hz
l _state:  state_t
PESE—N x@ueuel—#andle

- sigQueue: xQueueHandle

.Rﬂﬁpﬂﬂﬁlhl I1t1es

-- drive ratammg ri ng _
- track retaining ring status (position, peach
retained or free)

-- initialize actuator, detector, and tJmmg ISR

+init{uiQueue: xQueueHandle,
_ 5rgi::!ueue xr:}ueu&HanﬂtE} bool
+update(void): void

< HPI’EEELII‘"EEEH SOr»

Responsibilities | 1.8KHz
-- Relay state of system to user - state: state t
- relay user input to mastermind - lastState: state t

- poE: adc

- xPos: multiplexor

- yPos: multiplexor

- sigQeue: xQueueHandle

+init(sigQueue: xQueueHandle): bool
+setState(state: state_t): bool
+ISR(TIMER=350KHz)

+sagnalf { pit. peach, Errﬂr} 5.-gnaf H void

Hes’pnnﬁlhlh“'tmE _
- initialize ADC, multiplexors, and tjimmg ISR
-- scan and react to adc readings of

the pressure senseor
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