Jasper Bill of Materials

Jasper Synth Bill of Materials v2

Resistors (Q)

10 5  RI0,R11, R12, R13, R125

47 1 Res

470 4 R32,R62, R142, R150

1K 12 R19, R25, R74, R76, R78, R105, R116, R117, R143, R154, R153, R172

2K2 1 RI6

3K3 4 R75,R79, R80, R110

3K9 2 R9%,RI15*

4K7 2 R21,R22

5K6 2 R72,R141

10K 15 RI1, R2, R3, R4, R8, R14, R38, R47, R48, R49, R85, R94, R95, R96, R115

15K 1 RI130

18K 1 R37

22K 5  R77,R104, R108, R137, R151

33K 34 R17,R18, R23, R24, R29, R30, R31, R34, R35, R36, R39, R40, R51, R52, R63, R81, R82, R84,
R97, R98, R103, R106, R107, R111, R119, R128, R131, R140, R113, R120, R121, R123, R156
R164

39K 1 R59

47K 8  R64, R65, R66, R101, R139, R148, R149, R152

56K 5  R42,R67, R68, R93, R114

68K 5  R56*, R99**, R155, R163**, R171*

91K 3 R50, R162, R170

100K 29 RS, R6, R7, R20, R26, R27, R28, R33, R53, R54, R73, R87, R109, R112, R127, R129, R132,
R133, R134, R135, R136, R138, R144, R145, R146, R157, R161, R165, R169

120K 2 R43,R92

150K 5  R55, R70, R100, R124, R147

220K 5  R41,R44, R71, R86, R91

330K 7 R60, R102, R126, R158, R159, R166, R167

470K 4 R45,R61, R90, R122

560K 1 Re9

M 5  R46, R57, R58, R83, R89

2M2 1 RUS8

4M7 2 RI160, R168

Note: All 1% 0.25W metal film through hole standard resistors
* R9 and R15 may need changing to adjust master oscillator tuning (4K7 on silkscreen).
** R56, R99, R163, R172 changed to 68K to adjust level of pulse/square when using osc vol pots. (150K on silkscreen)

Potentiometers

Possible Source

5K Lin 1 VR12 Smallbear Musikding
50K Lin 3 VR1, VR4, VR6 Smallbear Musikding
50K Log 1 VR13 Smallbear Musikding
50K Log 2 VR19, VR20 Oscillator volume — off PCB use 9mm pot Thonk Musikding
100K log 1 VR21 Audio input gain — off PCB use 9mm pot Thonk Musikding
1M Log 5 VR2,VR7, VRS, VR16, VR17 Smallbear Musikding
1M rev log 1 VR3 Smallbear Musikding
1M Lin 3 VR5, VR14, VR15 Smallbear Musikding
Dual 1M Log 1 VR11 Glide Smallbear Musikding
Switched 50K log 1 VRI10 Omeg 47K Log DPST ECO16 CPC MCM
Switched 50K lin 1 VR9 Omeg 47K Lin DPST ECO16 CPC Conrad MCM
Switched 1M log 1 VR18 Omeg 1M Log DPST ECO16 CPC MCM (lin, but works)

Note: 4K7 and 47K can be used in place of 5K and 50K pots. Switched pots are Omeg ECO16 DPST.
Suitable Omeg switched pots for VR9, VR10 and VR18 are supplied with original PCB run
Most pots are 16mm Alpha vertical PCB mount pots with the legs straightened but pots with solder lugs can be used with stiff wire.

See build guide.

VR19, VR20, VR21 are soldered to wires terminated in MTA100 connectors. Use small 9mm pots for these to enable adequate
clearance with the PCB components underneath.

Presets Possible Source

1K 1 PR1 6mm trimmer pot Mouser Farnell Bitshox Tayda
22K 1 PR4 6mm trimmer pot (or 20K/25K) Mouser Farnell Bitsbox Tayda
50K 1 PR2 6mm trimmer pot (or 47K) Mouser Farnell Bitsbox Tayda
100K 1 PR140 6mm trimmer pot Mouser Farnell Bitsbox Tayda
50K 2 PR3, PR5 Thonk Song Huei tall trimmer 9mm pot Thonk

or Piher 15mm trimmer with 19mm shaft

Preset: Rapid Conrad

Shaft: Rapid Conrad

Note: PR3 & PR5 are 9mm vertical pots or 15mm trimmers with long plastic shaft. Rest are 6mm PCB single turn trimmers.
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http://smallbear-electronics.mybigcommerce.com/alpha-single-gang-16mm-right-angle-pc-mount/
http://www.musikding.de/Alpha-pot-angled-pc-mount-5k-lin
http://smallbear-electronics.mybigcommerce.com/alpha-single-gang-16mm-right-angle-pc-mount/
http://www.musikding.de/Alpha-pot-angled-pc-mount-50k-lin
http://smallbear-electronics.mybigcommerce.com/alpha-single-gang-16mm-right-angle-pc-mount/
http://www.musikding.de/Alpha-pot-angled-pc-mount-50k-log
https://www.thonk.co.uk/shop/alpha-9mm-pots/
http://www.musikding.de/Potentiometer-9mm-50k-log_1
https://www.thonk.co.uk/shop/alpha-9mm-pots/
http://www.musikding.de/Potentiometer-9mm-100k-log_1
http://smallbear-electronics.mybigcommerce.com/alpha-single-gang-16mm-right-angle-pc-mount/
http://www.musikding.de/Alpha-pot-angled-pc-mount-1M-log
http://smallbear-electronics.mybigcommerce.com/alpha-single-gang-16mm-right-angle-pc-mount/
http://www.musikding.de/Alpha-pot-angled-pc-mount-1M-rev-log
http://smallbear-electronics.mybigcommerce.com/alpha-single-gang-16mm-right-angle-pc-mount/
http://www.musikding.de/Alpha-pot-angled-pc-mount-1M-lin
http://smallbear-electronics.mybigcommerce.com/alpha-dual-gang-16mm-solder-terminals-linear-audio/
http://www.musikding.de/Alpha-Potentiometer-16mm-Stereo-1M-log_1
http://cpc.farnell.com/omeg/pc16eco-b447kb/potentiometer-log-dpst-47k/dp/RE04422
http://www.mcmelectronics.com/product/287-2260
http://cpc.farnell.com/omeg/pc16eco-b447ka/potentiometer-lin-dpst-47k/dp/RE04412
http://www.conrad-electronic.co.uk/ce/en/product/453998/
http://www.mcmelectronics.com/product/287-2210
http://cpc.farnell.com/omeg/pc16eco-b41ma/potentiometer-lin-dpst-1m/dp/RE04416
http://www.mcmelectronics.com/product/287-2218
http://www.mouser.com/ProductDetail/652-3306F-1-102
http://uk.farnell.com/1689843
http://www.bitsbox.co.uk/index.php?main_page=product_info&cPath=94_95_319&products_id=2221
http://www.taydaelectronics.com/potentiometer-variable-resistors/trimmers/6mm-top-adjustment/1k-ohm-trimpot-variable-resistor-6mm.html
http://www.mouser.com/ProductDetail/652-3306F-1-203
http://uk.farnell.com/1689845
http://www.bitsbox.co.uk/index.php?main_page=product_info&cPath=94_95_319&products_id=2223
http://www.taydaelectronics.com/potentiometer-variable-resistors/trimmers/6mm-top-adjustment/20k-ohm-ohm-trimpot-variable-resistor-6mm.html
http://www.mouser.com/ProductDetail/652-3306F-1-503
http://uk.farnell.com/1689849
http://www.bitsbox.co.uk/index.php?main_page=product_info&cPath=94_95_319&products_id=2309
http://www.taydaelectronics.com/50k-ohm-trimpot-variable-resistor-6mm.html
http://www.mouser.com/ProductDetail/652-3306F-1-104
http://uk.farnell.com/8867194
http://www.bitsbox.co.uk/index.php?main_page=product_info&cPath=94_95_319&products_id=2224
http://www.taydaelectronics.com/100k-ohm-trimpot-variable-resistor-6mm.html
https://www.thonk.co.uk/shop/ttpots/
http://www.rapidonline.com/Electronic-Components/Piher-PT15NV02503A3030-50K-30-0-25W-15mm-Carbon-Potentiometer-Horizontal-Mount-51-9125
http://www.conrad-electronic.co.uk/ce/en/product/432040/
http://www.rapidonline.com/Electronic-Components/Piher-5214-Black-Shaft-for-PT-15-NV-NH-Types-in-6-mm-x-25-2-51-9071
http://www.conrad-electronic.co.uk/ce/en/product/425508
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Switches Possible Source
Rotary Switches 6 S1, S2, S3, S4, S5, S6 Rotary Switch 2pole x 6pos Alpha SR2612F or Lorlin:Mouser Famell
Lorlin CK1060. Alpha:Rapid Musikding Mouser
Hold 1 S8 Hold mod SPST; could be slide; toggle or Mouser Rapid
latching pushbutton. Use ultra-miniature toggle
Link Pwr 1 s7 Slide-Switch SPDT 2.54mm pitch or use jumper | Mouser Farnell Rapid CPC

+ header or leave unpopulated

Note: Rotary switches are Alpha/Lorlin PCB. Shorting (make before break) switches probably best as this may reduce clicks when switching.

Capacitors Type + lead pitch Possible Source
22pF 2 C43,C63 COG ceramic 2.5mm Mouser Farnell
68pF 4 Cl11, C39, C46, C47 COG ceramic 5mm Mouser Farnell
330pF 2 C6,C1 COG ceramic 5mm Mouser Farnell
1nF 9 C12,C13, C18, C19, C33, C34, C37, C44,C45 Polyester film 5mm Mouser Farnell
6.8nF 2 C20,C22 Polyester film 5mm Mouser Farnell
10nF 3 C21, C23,C27 Polyester film 5mm Mouser Farnell
22nF 2 Cl6,C31 Polyester film 5mm Mouser Farnell
33nF 1 C40 Polyester film 5mm Mouser Farnell
47nF 1 C42 Polyester film 5mm Mouser Famell
100nF 4 C2,C4,C7,C15 Polyester film 5mm Mouser Farnell
0.1uF 38 (41, C50, C57, C58, C59, C60, C61, C62, C64, Decoupling capacitors. Ceramic 2.5mm. Part Mouser Famell

C65, C66, C67, C68, C69, C70, C71, C72, C73, numbers are not marked in most cases, but are

C74, C75, C76, C77, C78, C79, C80, C81, C82, found near to ICs on the PCB.

C83, C84, C85, C86, C87, €88, C89, C90, C91,

C92, C93
220nF 4 C9, C10, C51, C52 Polyester film 5mm Mouser Farnell
470nF 5 C24, C48, C54, C55, C56 Polyester film 5mm Mouser Farnell
1uF 2 C36,C38 Polyester film 5mm Mouser Farnell
2.2uF 2 C17,C32 Electrolytic 2.5mm Mouser Farnell
4.7uF 8 C3, C5, C14, C25, C29, C30, C35, C53 Electrolytic 2.5mm Mouser Farnell
10uF 2 C26,C49 Electrolytic 2.5mm Mouser Farnell
220uF 1 C28 Electrolytic 3.5mm Mouser Farnell
330uF 1 C8 Electrolytic 3.5mm Mouser Famell
Semiconductors Possible Source
BC547B 3 TR3, TR4, TR5 or BC550 (NPN) Mouser Farnell
BC557B 2 TR1,TR2 or BC560 (PNP) Mouser Farnell
1N4001 1 D8 Or other 1N4000 series Mouser Farnell
1N4148 9 D1, D2, D3, D4, D5, D6, D7, D9, D10 Standard small signal diode Mouser Farnell
3mm LED 1 D11 High brightness type preferred, as uses less Mouser Farnell

current

Note: 2N3904/2N3906 transistors will work fine — just place on board oriented 180° to silkscreen marking
Note: Adjust brightness of LED with R143

Integrated Circuits

Possible Source

LM386 or NJM386D 1 1C23 DIP8 — NJM386D available from Mouser. NIM: Mouser LM386: Newark
LM386 no longer made in PDIP by TI, but still Newark(US) Rapid Bitshox RS
available from several vendors and Ebay. Tayda

555 2 IC1,IC2 CMOS 555 like TLC555CP Mouser Farnell

LM3900 2 IC10,IC12 DIP14 Mouser Farnell

CD4006 1 IC34 DIP14 Obsolete chip, obtainable NOS

CD4013 6 1C9, IC16, IC24, IC37, IC44, 1C20 DIP14 Mouser Farnell

CD4016 5 IC17,1C19, IC38, IC42, IC46 DIP14 Mouser Farnell

CD4019 1 I1C27 DIP16 Mouser Farnell

CD4024 2 IC8,IC15 DIP14 Mouser Farnell

CD4028 1 IC45 DIP16 Mouser Farnell

CD4040 1 1C32 DIP16 Mouser Farnell

CD4046 2 IC7,I1C14 DIP16 Mouser Farnell

CD4052 4 1C39, IC36, IC43, IC47 DIP16 Mouser Farnell

CD4069UBE 8 IC5,IC11, 1C18, IC22, IC35, IC41, 1C48, IC49 DIP14 Mouser Farnell

CD4070 1 1C33 DIP14 Mouser Farnell

CD4071 2 1C28,1C29 DIP14 Mouser Farnell

CD4081 2 1C21,1C40 DIP14 Mouser Farnell

CD4503 1 1C31 DIP16 Mouser Farnell

LM13700 2 1C6,IC3 DIP16 Mouser Farnell

CD40103 2 IC25,1C26 DIP16 Mouser Farnell

CD40174 1 I1C30 DIP16 Mouser Farnell

MCP1702-5002 1 IC13 LDO regulator Mouser Farnell

Note: 78L05 regulator could be used if carefully placed on board noting correct pinout.
Note: Jasper was tested using TLC555CP timer chips. If using other 555s you may need to adjust R9 & R15 to get correct tuning.
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http://www.mouser.com/ProductDetail/Lorlin/CK1060
http://uk.farnell.com/1123700
http://www.rapidonline.com/Search?query=79-0205
http://www.musikding.de/Rotary-switch-2P6T-sealed-pcb
http://www.mouser.co.uk/ProductDetail/105-SR2612F-26-21RN
http://www.mouser.com/ProductDetail/Mountain-Switch/108-0044-EVX
http://www.rapidonline.com/Electronic-Components/SCI-MTE101A1-Sub-Miniature-Toggle-Switch-SPST-75-0095
http://www.mouser.com/ProductDetail/Apem/25336NA/
http://uk.farnell.com/1082289
http://www.rapidonline.com/Search?query=76-0205
http://cpc.farnell.com/SW02877
http://www.mouser.com/ProductDetail/TDK/FK18C0G1H220J/
http://uk.farnell.com/1141760
http://www.mouser.com/ProductDetail/TDK/FK28C0G1H680J/
http://uk.farnell.com/1141763
http://www.mouser.com/ProductDetail/TDK/FK28C0G1H331J/
http://uk.farnell.com/1457669
http://www.mouser.com/ProductDetail/Kemet/R82EC1100AA50J/
http://uk.farnell.com/2315547
http://www.mouser.com/ProductDetail/Kemet/MMK5682J63J01L165TR18/?qs=%2Fha2pyFaduj6eH4Be1D3QVyYjddKilN2TVyAEk1lmNqHGe7EDbHot2YxFqvgMPHB
http://uk.farnell.com/1679416
http://www.mouser.com/ProductDetail/Kemet/R82EC2100AA50J
http://uk.farnell.com/2315548
http://www.mouser.com/ProductDetail/Kemet/R82EC2220AA50J
http://uk.farnell.com/2315551
http://www.mouser.com/ProductDetail/Kemet/R82EC2330AA50J
http://uk.farnell.com/9752986
http://www.mouser.com/ProductDetail/Kemet/R82EC2470AA60J
http://uk.farnell.com/2315554
http://www.mouser.com/ProductDetail/Kemet/R82EC3100AA70J
http://uk.farnell.com/2315549
http://www.mouser.com/ProductDetail/Vishay-BC-Components/K104K15X7RF53L2
http://uk.farnell.com/1141775
http://www.mouser.com/ProductDetail/Kemet/R82DC3220AA60J
http://uk.farnell.com/2315552
http://www.mouser.com/ProductDetail/Kemet/R82DC3470Z360J
http://uk.farnell.com/2315556
http://www.mouser.com/ProductDetail/Kemet/R82DC4100AA60J
http://uk.farnell.com/1692372
http://www.mouser.com/ProductDetail/Panasonic/EEU-FC1H2R2H
http://uk.farnell.com/1848456
http://www.mouser.com/ProductDetail/Panasonic/EEU-FC1H4R7H
http://uk.farnell.com/1848459
http://www.mouser.com/ProductDetail/Panasonic/EEU-FC1H100LH
http://uk.farnell.com/1855182
http://www.mouser.com/ProductDetail/Panasonic/EEU-FC1E221
http://uk.farnell.com/9692142
http://www.mouser.com/ProductDetail/Panasonic/EEU-FC1C331
http://uk.farnell.com/9692045
http://www.mouser.com/ProductDetail/Fairchild-Semiconductor/BC547BTA
http://uk.farnell.com/2101372
http://www.mouser.com/ProductDetail/Fairchild-Semiconductor/BC557BTA
http://uk.farnell.com/2453804
http://www.mouser.com/ProductDetail/Fairchild-Semiconductor/1N4001
http://uk.farnell.com/14589869843680
http://www.mouser.com/ProductDetail/Fairchild-Semiconductor/1N4148
http://uk.farnell.com/9843680
http://www.mouser.com/ProductDetail/Kingbright/WP132XID
http://uk.farnell.com/1003196
http://www.mouser.com/ProductDetail/513-NJM386D
http://www.newark.com/41K5103
http://www.newark.com/41K5104
http://www.rapidonline.com/Electronic-Components/National-Semiconductor-LM386N-1-Low-Voltage-Power-Amplifier-82-0264
http://www.bitsbox.co.uk/?main_page=product_info&products_id=1188
http://uk.rs-online.com/web/p/audio-amplifier-ics/5342911
http://www.taydaelectronics.com/lm386-audio-amplifier-1-channel-mono-class-ab-325mwx1at8-ohm-4v-12v-pdip-8.html
http://www.mouser.com/ProductDetail/595-TLC555CP
http://uk.farnell.com/1103036
http://www.mouser.com/ProductDetail/595-LM3900N
http://uk.farnell.com/1470375
http://www.mouser.com/ProductDetail/595-CD4013BE
http://uk.farnell.com/1106099
http://www.mouser.com/ProductDetail/595-CD4016BE
http://uk.farnell.com/1287422
http://www.mouser.com/ProductDetail/595-CD4019BE
http://uk.farnell.com/1470845
http://www.mouser.com/ProductDetail/595-CD4024BE
http://uk.farnell.com/1470783
http://www.mouser.com/ProductDetail/595-CD4028BE
http://uk.farnell.com/1470800
http://www.mouser.com/ProductDetail/595-CD4040BE
http://uk.farnell.com/1106103
http://www.mouser.com/ProductDetail/595-CD4046BE
http://uk.farnell.com/1106104
http://www.mouser.com/ProductDetail/595-CD4052BE
http://uk.farnell.com/9589538
http://www.mouser.com/ProductDetail/595-CD4069UBE
http://uk.farnell.com/1106113
http://www.mouser.com/ProductDetail/595-CD4070BE
http://uk.farnell.com/1106114
http://www.mouser.com/ProductDetail/595-CD4071BE
http://uk.farnell.com/1106115
http://www.mouser.com/ProductDetail/595-CD4081BE
http://uk.farnell.com/1106116
http://www.mouser.com/ProductDetail/595-CD4503BE
http://uk.farnell.com/1470765
http://www.mouser.com/ProductDetail/926-LM13700NNOPB
http://uk.farnell.com/1651866
http://www.mouser.com/ProductDetail/595-CD40103BE
http://uk.farnell.com/1607653
http://www.mouser.com/ProductDetail/595-CD40174BE
http://uk.farnell.com/9594540
http://www.mouser.com/ProductDetail/MCP1702-5002ETO
http://uk.farnell.com/1331487
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IC Sockets

8 pin DIP socket 3 8pin

14 pin DIP socket 29 14 pin

16 pin DIP socket 15 16 pin

Sockets

Stereo PCB PCB socket 3 J1,J2,J5 PCB audio sockets are Cliff-FCR1295

2.1mm PCB DC Jack J3 Standard PCB DC power jack
Mini DIN 8pin PCB socket 2 P2, P4

[y

Inductor

Ferrite Bead 1 L1 Or use wire link/10Q resistor

Loudspeaker

8Q loudspeaker 1 Fixed to case/top panel. If not used, use a 47Q
resistor in place of the speaker header.

Wire

35mm long wire link 1 LK1 Insulated hookup wire. Single core.

200mm 7 way ribbon wire 1 LINK1-LINK2 2.54mm pitch wire — or use 7 separate wires
Connects Link port DIN sockets to centre of
PCB, or normal ribbon cable and splay the
ends.

20SWG (0.914mm dia, 19AWG) solid core tinned wire For adapting pots for the PCB. Other solid core

wire is OK, but thicker wire is better for
mechanical strength — especially if using solder

lugged pots.
Stranded hook up wire for speaker, hold switch, oscillator volume pots etc.
Misc Sockets/headers/hardware
MTA100 2way 3 SP1, S8, S8 Speaker and hold switch header
MTA100 3way 6 VR19, VR20, VR21, P5-Link2 Oscillator volume and input gain — off PCB.

Internal Link header is 9way, but 3x way
MTA100 connectors can be used.

4x AA PCB Battery holder 2 BATT1, BATT2 PCB battery holders are optional. Separate
battery pack can be attached to a 2.54mm
header.

17mm hex spacers 6 Supports top panel - Farnell 1466723 or use
16mm + 2x M3 washers

Fixing screws for hex 6 M3 or whatever matches the spacers. 10mm

spacers

MTAL00 type connectors are best as the wires enter the plug housing horizontally and are not as tall as MolexKK. Other 2.54mm
pitch headers/sockets could be used. Ensure height of header+plug+wire clearance is less than 17mm
Other hardware will be required depending on enclosure chosen to hold completed Jasper

Knobs

27 knobs are required for the potentiometers and rotary switches. The type depends on your pots and switches.

Cliff K21 series knobs are available for the various shaft types and are pretty close to the original on the Gnat/Wasp..
They take coloured inserts with indicator lines, just like the original and can be rotated to match the markings on the panel.

Datasheet: http://www.farnell.com/datasheets/1900427.pdf

The range is available from Rapid:
http://mww.rapidonline.com/Knobs/Cliff-K21-Control-Knobs-and-Coloured-Caps-539014
On Farnell search for “Cliff 19.3mm” for the knobs and “cliff K21” for the caps.

Cliff CL178887 K21 Control Knob Black 1/4" Screw Fix Rapid: 32-1914 Farnell: 2473103
Cliff CL178886 K21 Control Knob Black 1/4" D Shaft Rapid: 32-1912 Farnell: 2473102
Cliff CL178883 K21 Control Knob Black 6mm D Shaft Rapid: 32-1906 Farnell: 2473100
Cliff CL1772 K21 Knob Cap - Yellow With Marker Line Rapid: 32-1942 Farnell: 2473104
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Mouser Farnell Rapid
Mouser Farnell Rapid
Mouser Farnell Rapid

Possible Source
Farnell Rapid CPC
Mouser Farnell Rapid
Mouser Farnell Rapid

Possible Source
Mouser

Possible Source

Rapid

Possible Source

Mouser Rapid
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http://www.mouser.com/ProductDetail/649-DILB8P223TLF
http://uk.farnell.com/2445620
http://www.rapidonline.com/Search?query=22-0107
http://www.mouser.com/ProductDetail/649-DILB14P-223TLF
http://uk.farnell.com/2445621
http://www.rapidonline.com/Search?query=22-0108
http://www.mouser.com/ProductDetail/649-DILB16P-223TLF
http://uk.farnell.com/2445622
http://www.rapidonline.com/Search?query=22-0109
http://uk.farnell.com/2392727
http://www.rapidonline.com/Search?query=50-3284
http://cpc.farnell.com/AV20845
http://www.mouser.com/ProductDetail/163-179PH-EX
http://uk.farnell.com/1737246
http://www.rapidonline.com/Search?query=20-0970
http://www.mouser.com/ProductDetail/806-KMDGX-8S-AS
http://uk.farnell.com/1200114
http://www.rapidonline.com/Search?query=20-0696
http://www.mouser.com/ProductDetail/623-2743001112LF
http://www.rapidonline.com/Search?query=05-0310
http://www.mouser.com/ProductDetail/534-2477
http://www.rapidonline.com/Search?query=18-2970
http://www.farnell.com/datasheets/1900427.pdf
http://www.rapidonline.com/Knobs/Cliff-K21-Control-Knobs-and-Coloured-Caps-539014
http://www.rapidonline.com/Search?query=32-1914
http://uk.farnell.com/2473103
http://www.rapidonline.com/Search?query=32-1912
http://uk.farnell.com/2473102
http://www.rapidonline.com/Search?query=32-1906
http://uk.farnell.com/2473100
http://www.rapidonline.com/Search?query=32-1942
http://uk.farnell.com/2473104

