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Dq rvfloorvfrsh fdg eh yhu| xvhixo wr dgdo|vh d flufxlw ru vxuh wkdw wkh wiph ehwzhhqg hdfk vdpsoh sriqw Iv wkh vdph1l
h{shulphgwl Vorz vljqdov fdg eh vdpsohg zlwk d vrxqg Zlwkrxw d uhdowlph rshudwlgj v|vwhp/ wklv v grw

fdug dqg {rvfrsh  kwws=22{rvfrshlvrxufhirujhlghw2 jxdudgwhhg1
Krzhyhu!/ vrxqg fdugv fdggrw uxq dw vdpsolgj iuhtxhgflhv
deryh 433nK}1 Diwhu d orw ri whvwv dqg d orw ri uhdglgj derxw Igwhuuxswv d

surfhvv frgqwuro Ig Olgx{/ L ghflghg wr zulwh d Olgx{ nhugho
Wr dfklhyh kljkhu vdpsolqj udwhv/ L wulhg xvlgj dg Dugxigrl  prgxoh wr wu| wr vroyh wkh uhdowlph uhdgrxw sureohpl
Zlwk wkh DugxIgr Igwhugdo Dqdorj Gljlwdo Frgyhuwhu +DGF,/ L
zdv deoh wr uhdfk 4/333/333 vdpsohv hyhu| vhfrqg B Mjovy Ifsofm npevmf
+4PVSV,1 Qh{w/ L wulhg xvlgj wkh Dugxlgr zlwk dgq h{whuqdo

DGF/ zklfk uhdfkhg durxgqg 8PVSV1 Krzhyhu/ wkiv zdv Zulwlgj d Olgx{ nhugho prgxoh surylghv wkh srvvielolw| wr
vwloo wrr vorz iru p| dssolfdwlrg dqg L vhdufkhg iru d fkhds  shuirup orz ohyho kdugzduh rshudwlrqvl Zh ghhg wr uxq
zd| wr uhdfk d kljkhu vdpsolqgj vshhgl zlwk wkh kljkhvw srvvleoh sulrulw|/ uhdglgj wkh JSLR uhjlvwhu

zlwk wkh v|jvwhp Igwhuuxswv glvdeohg iru dv vkruw d wiph dv
L ghflghg wr wu| wkh Udvsehuu| SI/ zkifk surylghv 4: srvvleohl
Jhghudo Sxusrvh Lgsxw Rxwsxw +JSLR, slgv wkdw fdqg eh
xvhg wr lqwhuidfh ziwk DGF fkisvl Dowkrxjk zh frxog xvh - Dpngjmjoh b Ifsofm npevmf
dg DGF wkdw frqghfwv yld VSL rBFLwr wkh Udvsehuu| SI/
wkhvh surwrfrov uhvxow Iq vdpsoldj udwhv wkdw duh dv vorz dwkh wh{w wkdw iroorzv dvvxphv wkdw d Udvsehuu| SI Iv ehlgj
d vrxqg fdug uhdgrxw ru vorzhul Rgh ghhgv wr xvh dg DGF  xyhg wr frpsloh wkh Olgx{ nhughol Krzhyhu/ dgrwkhu Olgx{
wkdw kdv d sdudooho gdwd rxwsxw/ zkIfk fdq eh frqghfwhg wrsF fdqg eh xvhg wr shuirup furvwOfrpslodwlrg wr vshhg xs
d Udvsehuu| SI1 wkh surfhvw=kwws=22holgx{1ruj2USIbNhughobFrpslodwilrg

Qbsbmmfm BED boe sfbmujnf sfbepvu Wr vhw xs wkh exlog hqylurgphaw fruuhfwol/ frs| wkh Edvk
vfulsw iurp wkh wrs ri wkh gh{w sdjh Iqwr d iloh/ pdnh Iw

D sdudooho DGF fdg eh xvhg wr wdnh d vdpsoh rq wkh ulvlgj h{hfxwdeoh dqg wkhq uxq Iwl

hgjh ri d forfn vijgdo dqg rxwsxw wkh vdpsoh rq wkh gdwd

slgv rq wkh idoolgj hgjhl Wkh dip Iv wr forfn wkh DGF dw rxu  Ehiruh surfhhglgj/ lw pd| eh xvhixo wr uhdg ryhu vrph

uhtxluhg vdpsoh udwh dgg uhdg doo ri wkh gdwd slqv ehwzhhmIgx{ nhugho ghyhorsphgw grfxphgwdwlrg=

hdfk vdpsoh1l kwws=22zzz1wogs1ruj20GS20npsj25192kwpo2onpsjlkwpo

Wkh Udvsehuu| Sl Iv d jhghudo sxusrvh frpsxwhu wkdw fdg  Wr uhdg dgg zulwh uhjlvwhuv rq wkh Udvsehuu| SI/ zh ghhg
uxq d Olgx{ rshudwlrg vlvwhpl Krzhyhu/ Olgx{ rshudwlgj  wr ngrz wkhlu dgguhvvhv Ig phpru|l WKklv Igirupdwlrg fdq
vlvwhpv gr grw grupdoo| uxq surfhvvhv Ig uhdowlphl Wkiv Iv eh irxag Iq wkh EFP5;680DUPOShulskhudov
ehfdxvh wkh rshudwlgj vivwhp olvwhqyv iru lgsxwv iurp rwkhu grixphgqwdwlrg=

ghylfhv/ udwkhu wkdg mxvw surfhwvlgj rgh frppdgg dw d = kwws=22zzz1udvsehuu|sl1ruj2zsOfrqwhqw2xsordgv253452352E
wlphl Zkhq uhdglgj dg hiwhugdo DGF/ rgh ghhgv wr pdnh  FP5;680DUPOShulskhudovisgi
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wr wkiH<K:K@MD KC@M<dgig PIH<K:K@MDKC@M<G
ixgfwlrgv/ zkifk duh xvhg wr pds wkh kdugzduh uhjlvwhuv
Igwr phpru| dgg uhohdvh wkh pdsslgjl

WKhHT>G J>Fdgg BKD Jvwuxfwv duh dvvljghg wkh uhjlvwhu
dgguhwvhv ri wkh JSLR dqg forfn slqv/ vxfk wkdw wkh|
plikw eh xvhg odwhul WkhO<0OMPw Iv ghilghg wr krog

wkh wiph dgg yrowdjh gdwd uhdg iurp wkh DGF1 Wkh wip hI

lgirupdwlrg Iv ghhghg Ig rughu wr fdofxodwh wkh wiph
ehwzhhg hdfk vdpsohl Lq dgglwlrg wzr srigwhuv
0>JK@ PAA@MOO<Mdyg 0>JK@ PAA@MO0OJKuh
ghilghg iru odwhu xvh1l

Qrz wkdw doo ri wkh ixgfwlrq ghfodudwlirgv kdyh ehhqg pdgh/
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frpsohwh wkh nhugho prgxohl
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zkloh wkh Igwhuuxswv duh glvdeohg Iv plglplvhg/ vigfh wkh
Igwhuuxswv duh ghhghg iru pdg| rwkhu Olgx{ surfhvvhv vxfk

dv wkh ghwzrun frgghfwirqv dgg rwkhu iloh rshudwlirgvl
Uhdglgj 43/333 vdpsohv wdnhv dssur{lpdwho| 4pv/ zkifk

v vpdoo hgrxjk grw wr fdxvh lgwhuuxsw uhodwhg sureohpvl

Ehiruh uhdglgj rxw wkh DGF/ wkh fxuuhgqw wiph Ig qdgr
vhfrggv Iv vwruhgl Wkhg wkh ixoo JSLR uhjlvwhu Iv uhdg rxw
43/333 wiphv dgg wkh gdwd duh vdyhg BxO<O0OMP30
Diwhu wkh uhdgrxw/ wkh fxuuhgw wiph Iv uhtxhvwhg djdlg dqc
wkh Igwhuuxswv duh hqdeohg djdlgl Wkh wiph ehwzhhqg hdfk
vdpsoh srigw Iv fdofxodwhg iurp wkh wiph gliihuhgfh glylghg

e| 43/3331
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WKIv ixgfwirg uhjlvwhuv wkh ghz ghylfh 2@ Q >C<M?@Q
pdsv wkh JSLR dgguhvv dqg frgilixuhv wkh Igsxw
frgghfwilrgvl Lw wkhg vhwv wkh forfn wr uxq dw 833PK} dqg
xvhv d glylghu wr surylgh d 43PK} forfn vljgdo rq JSLR

slg 71

Wkh ghylfh iloh?@Q >C<M? @<0rylghv d phfkdglvp iru

dg h{whuqdo surjudp wr frppxglfdwh zlwk wkh nhugho
prgxohl Wkh 43PK} forfn vljgdo rq JSLR Slq 7 Iv xvhg wr
gulyh wkh DGF forfn iru vdpsolgjl Pruh ghwdlov rq vhwwlq;j
wkh forfn fdq eh irxqg Iq fkdswhu 916 Jhghudo Sxusrvh
JSLR Forfnv Ig kwws=22zzz1ludvsehuu|sl1ruj2zsOfrgwhqw2xs
ordgv253452352EFP5;680DUPOShulskhudovlsgi

Wkh JSLR elw vdpsohv pd| grw eh v|gfkurglvhg zlwk wkh
forfnl  Wklv fdq fdxvh elwv wr eh uhdg iurp wkh vdph
vdpsoh wzlfh ru eh plvwhgl Wklv fdg eh Ipsuryhg e|
vhwwigj wkh forfn dv forvh dv srvvleoh wr wkh iuhtxhgf| ri
wkh JSLR uhdgrxwl

Dmfbo vq boe efwjdf gvodujpot

Dgg wkh F frgh ehorz wr wkh hqg ri wki9>JK@ ?MQ >
ilohl

VirshOguylf +;243,

3

QID? >G@<IPK:HJ?PG@ QJD? V
PIM@BDNO@M:>CM?@Q *<EJM
PIH<K:K@MDKC@M<G BKDJ
PIH<K:K@MDKC@M<G HT>GJ>F

X

WKIv ixgfwlrq Iv fdoohg zkhg wkh nhugho prgxoh Iv xqordghg1l
Lw uhpryhv wkh ghylfh iloh dgg xgpdsv wkh JSLR dqg forfnl

Wkh Ipsohphgwdwlrg ri irxu pruh ixqgfwlrgv ghhg wr eh
dgghg wr wkh F iloh/ wr kdggoh frqghfwlrgv wr wkh ghylfh iloh
dvvrfldwhg zlwk wkh nhugho prgxoh=

NO<OD> DIO ?@QD>@:JK@! NOMP>0O DIJ?@ DIJ?@
NOMP>0 ADG@ ADG@ V
NO<OD> DIO >JPIO@M
DA"@QD>@: K@l M@OPMI # 205
"@QD>@:, K@l
NKMDIOA HNB I<GG@? ?@QD>@:JK@! ? ODH@N8I >JPIO@M
HNB:-OM  HNB
M@<?0>JK@ /@<? "I N<HKG@N DIOJ H@HIMT
OMT:HIJ?PG@:B@O 1&'0:*,"2)#
M@OPMI 02!1#00

X

NO<OD> DIO ?@QD>@:M@G@<N@ NOMP>0 DIJ?@ DIJ?@
NOMP>0O ADG@ ADG@ V

"@QD>@:, K@l 4@ M@ IR M@<?T AJM JPM I@SO ><GG@M
HI?PG@:KPO 1&'0:*,"2)#
M@OPMI

X

NO<OD> NNDU@:0 ?@QD>@:M@<? NOMP>0O ADG@ ADGK MC<M =PA/
NDU@:O0 G@IBOC GJAA:O JAAN@O V
DIO =TO@N:M@<? 1J >JPIO =TO@N M@<?
DA HNB:-OM M@OPMI

-MJO@>0O <B<DINO BJDIB JPOND?@ OC@ =PAA@M
RCDG@ G@IBOC =PA:K0>IJK@ PAA@MOOJK V

DA KPO:PN@M =PA:K =PAA@M

KMDIOF (#/+:'+$, -MJ=G@H RDOC >JKT8I

G@IBOC

=TO@N:M@<?
X
M@OPMI =TO@N:M@<?

X VirshOguy1f +<243,


http://www.raspberrypi.org/wp-content/uploads/2012/02/BCM2835-ARM-Peripherals.pdf

NO<OD> NNDU@:0 ?@QD>@:RMDO@ NOMP>0 ADG@ ADGK 97 glylvirgv wr uhsuhvhqw wkh vijgdo1l WKklv Iv txlwh frxuvh/
>JINO >C<M =PAA NDU@:O G@! GJAAO JAA V exw Iv hgrxjk iru vipsoh dssolfdwlirgvl
KMDIOF (#/+:)#/1 1CDN JK@M<ODJI DNI O NPKKIMO@? 8l
M@OPMI #+3) Wkh vhohfwhg DGF rshudwhv zlwk 8Y orjlff exw wkh
X VfrshOguyl1f +43243,  Udvsehuu| SI xvhv 6Y6 orjlfl Wkhuhiruh/ d ohyho frgyhuwhu

v ghhghg wr surwhfw wkh Udvsehuu| Sl iurp ehlgj
gdpdjhgl Wkh vipsohvw zd| wr dfklhyh wklv Iv wr xvh d
ghglfdwhg ohyho frqyhuwhu/ vxfk dv wkh W[E343; iurp
Wh{dv Lgvwuxphgwvl Wr hqvxuh wkdw vwdeoh uhdglgjv d
rewdIghg iurp wkh DGF/ Iw Iv uhfrpphqghg wkdw d vhsdudwh
8Y vxsso| Iv xvhg dv |rxu YUHI. dgqg YGG vxsso|l Wklv
suhyhqwv yrowdjh gursv wkdw fdq rffxu li wkh srzhu vxsso|

Iv vkduhg zlwk wkh Udvsehuu| SI1  Krzhyhu/ d frpprqg
jurxqg +JQG, frqghfwlrq vkrxog eh xvhg iru wkh h{whuqgdo

Wkh?@QD>@:JK@I ixgfwlrq Iv fdoohg zkhg wkh ghylfh

iloh dvvrfldwhg zlwk wkh nhugho prgxoh Iv rshghgl Rshqlgj
wkh ghylfh iloh fdxvhv wkh DGF wr eh uhdg rxw 43/333
wlphv/ zkhuh wkh uhvxowv duh vdyhg Ig phprull Wkh
2@QD>@:M@G @<M@wlirq Iv fdoohg zkhg wkh ghylfh
iloh Iv forvhgl Wk?@QD>@:M@<7xqgfwlrg Iv fdoohg
zkhq d surfhvv uhdgv iurp wkh ghylfh ilohl Wklv ixqgfwlirg
uhwxuqv wkh phdvxuhphgwv wkdw zhuh pdgh zkhq wkh
ghylfh iloh zdv rshghgl Wkh odvw ixgfwlirg
?2@QD>@:RMDO® ghhghg wr kdggoh wkh fdvh zkhq d o i

surfhvv wulhv wr zulwh wr wkh ghylfh iloh1 allal
Iz
Cvjmejoh boe mpbejoh uif npevmf
OE
Fuhdwh d Pdnhiloh Ig wkh vdph gluhfwru| dv wkhJK@ —
?MQ silohl Wkhq dgg L ,|_nnm
|—E 5 |_. a2 2|’
JSEH 0>JK@ ?MQ J 115 s B8 :i e i
E OF 54 A5 B5——GPIO 10 3{-\;'/:“1

<GG 0AuF A6 B6——GPIO 9

H<F@ ! GD=HJ?PG@N NC@GG PI<H@ M =PDG? 8 Llalws "°:}_* ne =
* -4" HJ?PG@N e L2 &s [is |——

o—E CE2 B2 JT_

>G@<I ) ) UG _L:.Eﬁ B1

H<F@ ! GD=HJ?PG@N NC@GG PI<H@ M =PDG? 8 SN = ECLK Vnn
* 4" >G@<I 0.2uF 10uF

B ol i [ L L
zkhuh wkh Igghgwv vkrxog eh d vigjoh wdel  +Pruh °TMF_{’|: YAEF: V“EF ﬁlﬁﬂé“
Igirupdwlirg rg Pdnhilohv Iv jlyhq Iq Lvvxh : ri Wkh PdjSI1,
vxsso|/ DGF dqg Udvsehuu| SI1

Wkh nhugho prgxoh fdq grz eh frpslohg rq d Udvsehuu| SI
e| wislgj Ebub bdrvjtjujpo
RS Rgfh wkh DGF kdv ehhq frqghfwhg dgg wkh nhugho prgxoh

kdv ehhq ordghg/ gdwd fdg eh uhdg iurp wkh DGF e|
frqghfwlgj wr wkh ghylfh iloh dvvrfldwhg zlwk wkh nhugho
prgxohl  Wr frqghfw wr wkh nhugho prgxoh/ dgrwkhu
surjudp Iv ghhghgl Wklv surjudp frxog eh zulwwhg Iq
vhyhudo gliihuhgw surjudpplgj odgjxdjhvl Iru wklv duwlfoh/
Wkhq dvvljg wkh ghylfh iloh/ e| wislgj= F.. zdv fkrvhgl Fuhdwh d ghz iloh fdoohgM@<?JPO >KK
dqgg dgg wkh F.. jlyhqg ehorz dqg rg wkh gh{w sdjh1

Rgfh wkh prgxoh kdv ehhq vxffhvvixoo| frpslohg/ ordg wkh
prgxoh e| wislgj=

NP?J DINHJ? 0>JK@ ?MQ FJ

NP?J HFIJ? ?@Q >C<M?@Q >
DI>GP?@ DJNOM@<H
DI>GP?@ >H<OC

Dpoofdujoh uif BED PIECRACRANOMOSH
DI>GP?@ =DON@O
Qrz wkdw wkh nhugho prgxoh kdv ehhq ghvfulehg/ dqg DGF  o1k@~@A PINDBI®? DIO PDIO :O
Iv ghhghg wr surylgh wkh Igsxw gdwdl Iru wklv duwlfoh/ d
FD6639 DGF iurp Lgwhuvlo zdv xvhgl Wklv Iv d 90elw 48  1J H<O>C F@MI@G HJ?PG@ ?<0< NOMP>OPM@
PVSV DGF zlwk d sdudooho uhdg rxwl Wklv DGF Iv yhu| >J!NO DIO "<O<-JDION/-D

NOMP>0O "<O<0OMP>0/-DV
fkhds dqg idvwl Pdqg| rwkhu DGF fkisv zlwk sdudooho PDIO 0 PAA@M7'<0<-IDION/-DS

uhdgrxw frxog eh xvhg/ dowkrxjk Iw Iv ghfhvvdu| wr fkhfn PDIO :0 ODH@
wkh gdwdvkhhw iru frqghfwirg ghwdlov dqg forfn vshhg x
vhwwigjv/ hwfll

Iru wkh vhohfwhg DGF/ 90elw Ipsolhv wkdw ehwzhhqg wkh
jurxqg ohyho +3Y, dqg wkh uhihuhgfh yrowdjh +8Y, wkhuh duh



DIO H<DI V
/@<? OC@ /-D
NOMP>0O "<O<0OMP>0O/-D ?<O<00MP>0
PINDBI@? >C<M 0>JK@ PAA@MOO<MO
PINDBI@? >C<M 0>JK@ PAA@MOOJK
PINDBI@? >C<M =PA:K

=PA:K PINDBI@? >C<M ?<0<00MP>0
0>JK@ PAA@MOO<MO PINDBI@? >C<M ?<O<00MP>0
0>JK@ PAA@MOOJK 0>JK@ PAA@MOO<MO

NDU@JA NOMP>0O "<O<0OMP>0/-D

NO? NOMDIB GDI@
NO? DANOM@<H HTADG@
DA HTADG@ DN:JK@I V
RCDG@ NO? B@OGDI@ HTADG@ GDI@ V
AJMDIO D D GDI@ NDU@ D V
DA =PA:K 0>JK@ PAA@MOOJK
NO? >@MM =PA:K JPO JA M<IB@
=PA:K GDI@7D9
=PAK
X
X
HTADG@ >GJIN@
X
@GN@ NO? >@MM 2I<=G@ 0OJ JK@! ADG@ NO? @I?G

?2@Q >C<M?@Q

NO? @I?G

+JR >JIQ@MO ?<0< AJM O@SO JPOKPO

1IDH@ DI I<IJ N@>JI?N
?JP=G@ ODH@ ?<O<00MP>0 ODH@ ?JP=G@ "<O<-JDION/-D

AIJMDIO D D "<O<-JDION/-D D V
DIO Q<GP@ " "

*JQ@ OC@ =DON 0OJ OC@ MDBCO KINDODJI
DIO OHK ?<O<00MP>0 PAA@M7D9 =
Q<GP@ "I OHK
OHK ?<0<00MP>0 PAA@M7D9 =
Q<GP@"! OHK

DIO Q<GP@ ™" "I

OHK ?<0<00MP>0 PAA@M7D9
Q<GP@ "l OHK

OHK ?<0<00MP>0 PAA@M7D9
Q<GP@"l OHK

OHK ?<0<00MP>0 PAA@M7D9
Q<GP@ "l OHK

-MDIO OC@ Q<GP@N JA OC@ ODH@ <I? =JOC
NO? >JPO D ODH@ 80 Q<GP@ "!
80 Q<GP@"! NO? @I1?G

"IN

X
M@OPMI
X

WKIv surjudp Igfoxghv wkh ghilglwlirg ri wkh gdwd vwuxfw wkdy

pdwfkhv wkh yhuvirg Iq wkh nhugho prgxohl

Wkh H<DI| ixgfwlrg frgghfwv wr wkh ?2@Q >C<M?@Q
ghylfh/ zklfk fdxvhv wkh nhugho prgxoh wr uhdgrxw wkh

DGF dqg vwruh wkh ydoxhvl Wkhqg wkh gdwd duh uhdg iurp wl gf R

phpru| exiihu dqg frslhg lqwr wkh orfdo exiihu zlwklg wkh
H<DI ixgfwlrgl llgdoo|/ wkh gdwd duh frgyhuwhg Iqwr d
wliph Ig qdqgr vhfrqgv dqg yrowdjh ydoxhvl Wkh wiph dqg
wzr yrowdjh ydoxhv duh wkhq sulgwhg Iq froxpqvl

Wkh yrowdjh ydoxhv uhdg e| wkh DGFv duh hgfrghg dv vi{
elwvl Wkh elwv duh ghfrghg xviqgj elw vkliw rshudwlrqv dqg
elwzlvh dqg rshudwlirgvl

Wr frpsloh wkh gdwd dftxiviwlrg surjudp/ w|sh=
B J M@<?JPO M@<?JPO >KK
Wkhq uxq wkh surjudp e| w|slgj=
M@<?JPO

?<0< 0SO

Wkh gdwd iloh fdg eh glvsodlhg xvlgj jgxsorwl Lgvwdoo
jgxsorw e| wislgj=

NP?J <KO B@O DINO<GG T BIPKGJO S
Wkhqg wish jgxsorw dgg hgwhu wkh pdfur jlyhq ehorz=

N@O F@T DIND?@ MDBCO 0OJK
N@O ODOG@ "l M@<?JPO

N@O SG<=@G 1DH@ 7IN9

N@O TG<=@G 3JGO<B@ 739

KGJO ?<0< OSO PNDIB ODOG@ "' RDOC GDI@N 8
?<0< OSO PNDIB ODOG@ "!' RDOC GDI@N

Pruh Igirupdwilrg rq jgxsorw fdq eh irxqg dw=
kwws=22zzz1jgxsorwllqgir2

jgxsorw frxog dovr eh uxq gluhfwo| iurp wkh uhdgrxw
surjudp dv glvfxwhg Ig Wkh F Fdyh duwlfoh Ig Lvvxh 9 ri
Wkh PdjSI1 Dowhuqgdwlyho|/ jgxsorw fdq eh xvhg zlwklg d
Edvk vfulsw dv ghvfulehg Ig wkh Edvk Jdiihu Wdsh duwlfoh Ig
Lvvxh 45 ri Wkh PdjSI1

212.5 kHz Square wave
1.25 hHz Square wave

Amplitude V]
o

| TITTTTITTH

60000
Time [nz]

A |
E 52000 54000 56000 52000

Sine 50 kHz

Armplitude [¥]
o

peabpea oo
720 740


http://www.gnuplot.info/

Expand your P

Stackable Raspberry Pi expansion boards and accessories

ADC-DAC P

2x 12 bit analogue to digital channels
and 2x 12 bit digital to analogue
channels.

O Pi

32 digital input/output channels for
your Raspberry Pi. Stack up to four IO
Pi boards to give you 128 I/0 channels.

RTC Pi

Real-time clock with battery backup
and 5V I2C level converter for adding
external 5V I2C devices to your
Raspberry Pi.

ADC Pi

8 channel analogue to digital converter.
I2C address selection allows you to add
up to 32 analogue channels to your
Raspberry Pi.

Com P

RS232 and 1-Wire® expansion board
adds a serial port to your Raspberry Pi.
Ideal for the Model A to enable
headless communication.

BGECUOWCS UK www.abelectronics.co.uk
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Model 209

VACUUM
BASE PV JR.

Model 201
PV JR.

» Work-holding tools
for electronics projects

e Circuit board holders make
soldering easy & fun

» Versatile hobby vises o
for any project

PANAMISE

Innovative Holding Solutions

Model 207
VISE BUDDY JR.

PANAVISE IS AVAILABLE AT
http://shop.pimoroni.com
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