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SOLDERING

IS A REALLY USEFLL SKILL.

IT IS ALso WAY EASY!

REALLY, IT IS/
YoLiL ses.

SoLDERING IS ALso LOTS OF FLIN/

— I

IE vou know How 1o sarper, YOU CAN MAKE JUST

ABOUT ANYTHING WITH ELECTRONICS, weics 1s
JUST TOO cooLs

THERE ARE MANY WAYS TO MAKE 5000 SOLDER CONNECTIONS.
I'M GOING TO EXPLAIN HOW I DO IT.

LET’S GET STARTED/

A SOLDERING IRON.
;ﬁfrsxp ﬁrﬁ HOT ENOLUGH TO MELT
SO Rt 200 DEGREES CELSIS!

SAFETY TIP #1 ¢oF 3:
IF YOU TOUICH THE TIP, YOU WILL
LET 80 VERY QLICKLY!

IT IS MADE OF METAL, USUALLY TIN AND LEAD.

HOLLOW WE LISE THE SQ1LDERING IRON TO MELT THE
Tulﬂ_l."f" EGEIN SOLDPER AND MAKE ELECTRICAL CONNECTIONS.
17 18 ACT o WITH Rgo 1o
AND FILLED, B e WHEN THE SOLDER HEATS
ASIMILAR TO Top VIOLIN LP, THE ROSIN MELTS
%ewﬁf” ALMOST IMMEDIATELY
= THE METAL \
FOLLOWS
SHORTLY
THEREAFTER
THIS IS SOLDER.

THE ROSIN ALOWS ARCLINDG WHAT
YOU WANT TO SOLDER, CLEANS THE
METAL, AND HELPS MAKE A 5000
SOLDER CONNECTION.

THE BEST SOLDER FOR ELECTRONICS HAS
& ROSIN CORE AND IS 602 TIN, YO% LEAD.

THERE ARE OTHER TYPES, FOR INSTANCE LEAD-FREE SOLDER, BUT
IT HAS TOXIC CHEMICALS IN (TS CORE, AND IT IS NOT GUITE AS
EASY TO USE AS SCLDER WITH LEAD, IT ALSO CORRODES
SOLDERING IRON TIPS GQUICKLY. IF YOU CAN ONLY SET LEADP-FREE

SOLDER WHERE YOU LIVE, IT'S OK, BUT PLEASE DON'T BREATHE IN
THE NASTY SMOKE.

SAFETY TIP #2 (oF 3):

LEAD IS POISONOLUS. 1T geTS
ON YOLIR SKIN WHEN YOU HOLD THE
SOLDER, S0 WASH YOLIR HANDS

AFTER SOLDERING!

IF YOU PON'T WASH YOLIR HANDS AFTER SOLDERING, THE LEAD MAY
GET IN YOUR BODY, WHERE [T 6ETS STORED IN YOULIR BRAIN
FOR YOLIR ENTIRE LIFE. IF ENOUSH COLLECTS THERE THEN Yo

G0 INSANE, AND You LOSE ALl OF YOLIR ERIENDS. -
YOUR HANDS AFTER SOLDERING, AND KEEF YOLIE F.f?féiﬁgﬂsfo doaeil




[JITS ArRE MADE LP
OF ﬁ;f@ggifﬁrgfégﬂmw TOGETHER.

%

FOR 4 CIRCLIT T e
BE CORRED
TOGETHER EveeyTrme e TLY. WE NEED To CONNECT

Nor
msfrggg INECT anvrrive Tuar

THERE ARE MANY WAYS TO CONNECT ELECTRONIC PARTS
TOSETHER, BUT PERHAPS THE EASIEST WAY IS WITH A

PRINTED CIRCUIT BOARD

= 'r_-_',' A A,
i e
B Y e @ THE PCB MAKES
=.g.l =" IT EASY BECAUSE
l 8 e @_ IT HAS
8 PADS ror

= EACH PART.
v & md AT @Y
ﬁ, aﬂeﬂ @.—_;]

JF YOU LOOK CAREFLILLY AT THE PCB, YOU WILL
SEE LINES CONNECTING PADS TOGETHER WITH
OTHER FADS - THESE LINES ARE CALLED TRACES.

ALl OF THE PARTS RAVE WIRES STICKING OUT OF THEM:
i
s &
4

S
A
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ALl OF THESE WIRES, REGARDLESS OF
WHAT THEY LOCK LIKE, ARE CALLED

LEA D SINCE THEY LEAD TO THE PARTS.

(PRONOUNCED "LEERT™)

MOST PADS HAVE A HOLE IN THE MIDPLE - THIS IS WHERE THE
LEAD POKES THROUGH AND MAKES A CONNECTION TO THE
CIRCLITY ! Il I ’

)

IF vou pUT AL OF THE LEADS FROM THE PARTS INTO
THE CORRECT PAPS FOR THE PARTS

AND [E YOU PUT ALL OF THE FARTS N THE CORRECT
ORIENTATION

veny THE CIRCUIT WILL JUST WORK!
THIS IS BECAUSE THE BOARD CONNECTS EVERYTHING THAT
SHOLLD BE CONNECTED, AND NOTHING THAT SHOULD NOT BE
CONNECTED.




WE'LL START WiTH 4 RESISTOR.
RESISTORS HAVE TWO LEADS AND (LINLIKE SOME PARTS, SUCH AS

DIQDES, WHICH HAVE A "PLLIS" SIDE AND A "MINUS® E’ﬂE) CAN BE
FLACED .n'N THE.".E' FADS IN EITHER DIRECTION.

LED1 1
FUES LSUALY HAVE MARKINGS TO SHOW WHERE EACH PART
SOES (AND IF THE ORIENTATION MATTERS, THE BCB USUALLY

HAS SOME WAY TO SHOW YOLU! THIS).

B3
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e
SINCE THE WORD "RESISTOR® STARTS WITH THE LETTES ".i?" THE FCE

LISUAIY MARKS FLACES WHERE RESISTORS S0 WITH AN "R*
FOLLOWED BY THE RESISTOR'S NUMBER, SLICH AS "R3”

50, TO SOLDER IN THE RESISTOR, YOU START BY FINDING THE
CORRECT VALLIE OF RESISTANCE EROM THE PROJECT'S
DOCLIMENTATION.,

THEN BENDP THE TWO
LEADS OF THE RESISTOR
DOWN THE WIDTH OF THE
FPART, LIKE THIS:

THEN PLACE THE TWQO
LEADS THROUGH THE TWO
FPADS ON THE PCE FOR
THIS RESISTOR.

YOU! PLISH THE RESISTOR'S | o B

LEADS THROUSH THE FADS
LINTI. THE PART RESTS FLAT
O THE FCB

(SOMETIMES YOU MAY MEED TO
WISELE AND TLW BENTLY ON THE
LEADS FROM THE BOTTOM OF THE
FCB TO DO THIS).

FOR MOST PCES, ALL OF THE PARTS ARE PLACED THROUSH THE PADS
O THE FPEINTED SIDE OF THE PCE (WHICH WELL CALL THE TOF OF
THE BOARD), AND WE'LL SOLDER ALL OF THE PADS ON THE BOTTOM
OF THE BOARD.

THEN YOU TURN THE PCE OVER S0 WE CAN SOLDER THE TWO PADS,

AS YOUf TLRN THE PCE OVER, YoU!
WILL NEED TO HOLD THE RESISTOR
WITH YOUR FINGER S0 IT DOESN'T
FALL OUT OF THE BOARD,

"

THEN YOU BEND THE LEADS OF THE RESISTOR
OUTWARDS AT ABOUT 55 DESREES 50 THE FART
WON'T FALL OUT WHILE WE SOLDER IT IN PLACE,

GOT ITZ GREAT!

o
2 o
AS I SAID CARLIER, SOIDERING IRONS
BET HOT ENOLIGH TO MELT METAL. " -
THAT MEANS THAT THE TIPS GET HOT
ENCLIEH T OXIDIFE QLICKLY, WHICKH o -

BASICAILY MEANS THAT THEY GET
DIRTY JUST SITTING IN THE Alg!

THE OKIDES ARE AN INSLLATOR FOR
HEAT, 50 WE WANT To CLEAN

THEM OFF THE TiP BeFoRe
EACH SOLDER CONNECTION SO THE

HEAT FLOWS NICELY AND e
CAN MAEE BO0P SOLDER
CONNECTIONS.

THIS IS WHY WE HAVE 4 WET SPONGE:

7O CLEAN THE OXIDES OFF THE TIP. JUST SCRAPE THE
TiP ACROSS THE SPONGE SENTLY.,

THEN ROTATE THE IRON AND SCRAPE SENTLY
AGEQSS THE SPONSE ASAIN.

THIS SHOLILD MAKE THE TIF SILVERY AND SOMEWHAT SHINY - BEADY
TO SOoLDER, REMEMBER TO CLEAN THE TIP LIKE THIS
gﬁ;ﬁﬁg EACH CONNECTION YOU MAKE - THE TIPS OXIDIZE
IF THE TIP IS NICE AND SILVERY AND SHINY, YOUI
CAN MAKE 8000 CONNECTIONS.

TIME TO ACTUALLY SOLDER!

HOLR THE SOLDERING IRON IN YOLIR DOMINANT
HAND, LIKE YOU WOULD HOLD A PENCIL.

HOLD THE SOLDER IN YOLIR OTHER HAND.




T

TOLICH THE CLEANED TiP TO BOTH

THE PAD AND THE LEAD or e -.. 7]
PART YOU WANT TO SOLDER. : ;

KEEP |T THERE FOR ABOUT 1 - -
SECOND, so HMH@E’ HEATS LIP NICELY.

.

THEN ADD ABOUT 1MM TO 3MM

oF sorper LINDER THE TIP,
—

PCB

DON'T ADD IT ABOVE THE TIP, SINCE THAT MELTS THE SOLDER
ONLY ONTO THE TIP, WHERE IT DOESN'T Do ANY 8000,

WE WANT THE SOLDER TO BLOW NICELY AlL AROCLIND
BOTH THE PAD AND THE LEAD ToO MAKE A €O0D
CONNECTION.

THE SOLDER WON'T MELT UNTIL IT ACTLALLY TOLICHES THE HOT
SOLDERING IRON TIP, BUT ONCE IT TOLICHES THE TIP, THAT'S
WHEN IT MELTS, AND YOL CAN THEN ADD YOUR IMM TO 3MM
OF SOLDER.

-
—

B CIaC?

THEN, PULL THE SOLDER AWAY.

BUT - AND THIS IS VERY IMPORTANT -
KEEP THE SOLDERING IRON TIP ON THE PAD

AND LEAD ror ssour 1 MORE SECOND

SINCE IT TAKES TIME FOR THE SOLDER TO FLOW ARCUND THE
PAD AND THE LEAD, AND IT WILL ONLY FLOW WHEN IT IS HOT,

19
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THEN PLLL THE SOLDERING IRON AWAY, AND TAKE A LOOK AT
YOUR PERFECT SOLDER CONNECTION!

SEE HOW EASY IT IS/

PLEASE NOTE THAT THE SOLDER COOLS DOWN AND
HARDENS QUICKLY ALl ON ITS OWN. ITony
TAKES ABOLT A SECOND. AND THEN YOU ARE READY FOR
YOLR NEXT SOLDER CONNECTION.

THAT SMOKE THAT YOU SAW
WHEN THE TIN/LEAD SOLDER
MELTS IS THE ROSIN

IF YOI LISE | EAD-

VAFORIZING. FREE SOLDER,
THEN THE SMOKE

IT CONTAINS SOME CHEMICALS IS REALLY NASTY,

THAT ARE NOT 6000 FOR YOU, SOARTRIERL

= '

50 TRY NOT TO BREATHE IT: e L]
ROOM, AND
FLEASE TRY NOT
TO BREATHE IN

vou can BLOW GENTLY VOU SOLDER.

ON THE CONNECTION AS
YOU SOILDER TO KEEP
THE SMOKE AWAY FROM
YOLUR LUNGS.

NOW PUT THAT SOLDERING IRON BACK IN ITS STAND
WHILE WERE NOT LISING IT.

M |

THE STAND KEEPS THE HOT IRON SAFELY ON THE
J?‘ASéLE, MOST PEOPLE SAY THAT IT'S NOT FLIN TO HAVE IT LAND
N YOLR LAP,




LET'S TAKE A LOQK AT WHAT
MAKES A 000 SQLPER
CONNECTION.

. YOU CAN TEL A 8000
SOLDER CONNECTION

. Because THE SOLDER
TOTALLY COVERS THE
PAD anp SLIRROLINDS
THE LEAD.

\ IF voi CAN SEE THE SOLDER
, ANY OF THE OrRIF IS FLAT ALONE
HOLE OR FAD THE BOARD

THEN You DIDN'T APD ENOLIGH SOLDER
AND 50 THERE MAY NOT BE 4
CONNECTION WHERE WE NEED ONE.

IE THIS IS THE CASE, NO PROBLEM - JUST REPEAT THE FROCEDLIRE
(CLEAN THE TiP, TOLICH THE TIF FOR { SECOND ON THE FAD AND LEAD,
ADD MM TO IMM OF SOLDER, PULL THE SOLDER AWAY, KEEF THE TiF
ON THE PAD AND LEAD FOR | MORE SECOND, AND FLILL THE TiP AWAY),
AND T SHOLILD THEN BE TOTALLY FINE.

v IF THERE 18 TOO MUCH SOLDER, THAT
| MEANS THAT YOU ADDED SO MUCH SOLDER THAT
THERE IS 4 SOLDER BLOE ON A FAD THAT IS Big

ENOUsH To ALSO TOLICH ANOTHER FAD,
crREATING A CONNECTION WHERE THERE
SHOULD NOT BE ONE. THIS CAN HAPFEN,

IF T poEs, NO PROBLEM!
JUST CLEAN THE Tie, HOLD THE TIP TO THE SOLDER
BLOB BETWEEN THE PADS FOR | SECOND

THEN BANG THE BOARD ASAINST YOLR WORK
TABLE To FLING THE EXCESS MOLTEN SOLDER TO THE TABLE

roy
THE CONNECTIONS SHOULD THEN BE FINE To el HunT
(THAUGH

YOU MAY NEED TO LIGHTLY SCRAPE ANY Glissee, VETY

EXCESS SOLDER FROM THE FCE, WHICH YOLU CAN Eg :

USUALLY DO WITH YOLIR FINGERNAL)
SOME PECPLE LIKE TO SOLDER PARTS TO THEIR PAPS
AFTER ADDING A BUNCH OF PARTS TO THE BOARD.

I PREFER TO ADD AND Soiper ONLY ONE PART
TO THE BOARD AT A TIME. I FIND THIS EASIER
SINCE THERE AREN'T 50 MANY LEADS THAT CAN GET
IN THE WAY OF MY SOLDERING [RON.

ALSQ, IF I ADD MORE THAN ONE FART TO THE BOARD I
SOMETIMES MISS SOLDERING A PAD, SINCE IT ISN'T 50
EASY (45 YOU MISHT THINK IT WOLLD BE) TO SEE WHICH
COMNECTIONS ARE SOLDERED.




AFTER SOLDERING ALl OF THE LEADS OF THE PART
YOU ARE SOLDERING, IT IS TIME Te CLIT OFF THE
EXCESS LEADS.

THIS MUST BE DONE TO ENSLRE THAT THE EXCESS
LEADS DO NOT BEND OVER AND SHORT T
ANOTHER [EAD OR FPAD,

IF THIS HAFFENS, THEN THERE WILL BE 4
CONNECTION WHERE WE DO NOT WANT ONE.

T ELT THE LEAD, WE'LL LISE A
SMALL WIRE CUTTER.
ONE SIDE HAS ALAT CLITTING

EDGES, AND THE OTHER SIDE HAS A
DEER BROOVE.

PLACE THE ALAT EDGE DOWN, PARALLEL TO THE
PoB, JUST AT THE TOP OF THE LITTLE BUMP OF

SOLDER.
SQUEEZE THE HANDLES, AND ThE CLUTTING EDSES

SNAP SHUT.

NN

j WHICH TURNS THE
‘\1 EXCESS [EAD INTO A

FPROJECTILE
THAT HITS
YOLU RIGHT IN
YOLIR EYE!

oY

SAFETY TIP #3 (oF 3): ALWAYS HOLD THE
LEAD YOU ARE CLTTING WITH ONE HAND WHILE
YOL CLUT WITH YOLIR OTHER HAND.

IF THE EXCESS LEAD IS TOQO SHORT TO HOLD ONTO (BLT LONG
ENOLIGH TO POTENTIALLY SHORT OUT TO SOMETHING ON YOLIR FCE),

THEN POSITION THE WIRE CLITTER,
HOLD YOUR FINGERS OVER
THE LEAD,

AND THEN SOPLEEFE.

B
ikl
! IF YOU ALWAYS DO THIS, YOU WILL ALWAYS BE SAFE, !

LEADS THAT ARE ALEEADPY VERY SHORT, suck As Ic
sockers, PO NOT NEED TO BE CUT - THEY HAVE
LEADS THAT ARE TOO SHORT TO BEND OVER AND MAKE

SHORTS.

e

IE You MakE A mistaxe, IT 1S TOTALLY OF.

ALL MISTAKES ARE FIXABLE cTrousk SomE
ARE EASIER THAN OTHERS).

AND MAKING MISTAKES IS HOW WE
%EAEN TO BECOME BETTER AT EVERYTHING WE

WHILE SoLperRiNG is gasy, UNSOLDERING

TAKES LOTS OF PRACTICE. anp E yvou
MAKE 4 MISTAKE, YOU SET TO HAVE SOME
ERACTICE!




A% YoU SOLDER MORE, You Wil PICE LP
MANY TIPS AND TRICKS THAT Wil MAKE
S0 DERING EVEN EASIER.

sur YOU ARE NOW
TOTALLY READY
TO SOLDER JUST
ABOUT ANYTHING!

A\

IF YOU LEKE SOLDERING, AND WANT TO SOLDER
WELL, YOLFLL WANT To BUY SOME 6000 TOOLS,

BuT YOU DO NOT NEED TQ SFEND A LOT
OF MONEY To 8ET THEM.

VOoU CAN BUY 4 DECENT SOLPERING
TRON (IN THE SHAFE OF A LONS, FAT
PENCIL) FOR ABOLT LIS$IS

YOULrLl NEED A
SOLDERING IRON
STAND THAT FITS A

WET SPONGE,
WHICH WILL COST You!

AsouT US$8

IF YOU REALY WANT To 6ET FANCY, OF IF YOU THINK YOU WILL
B SOLDERING LOTS, or SOLDERING A BUNCH OF SMALL

THINGS
VOL! CAN BLY A DECENT SOLDERING STATION, COMPLETE

WITH 4 STAND AND SPONGE FOR ABoUT LIS$E0

THEN YOLFLL NEED AN
ok WIRE CLUTTER, Bl 4 POLIND ROLL (OR A 5006
BOLL) oF PECENT SOLDER
FOR ABOLT LUSET5 AND YOLFLL
EE SET FOR YEARS OF
SATISFYING SOLDERING

EoR ANOTHER LISS6

YOU REALLY DON’T NEED MORE

BUT ¥YOU MISHT ALSD WANT LONS NOSE PLIERS (ABCUT USES) AND WIRE STRIPPERS
CABOUT LISEI). (AND SAFETY SLASSES CAN BE BOUGHT FOR AS LITTLE AS USE2.)
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