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OEBPS/images/page6/img4.jpg
IF THE EXCESS LEAD IS TOO SHORT TO HOLD ONTO (BLT LONG
ENOLIGH TO POTENTIALLY SHORT OUT TO SOMETHING ON YOLIR PCB),
THEN POSITION THE WIRE CLITTER,

HOLD YOLIR FINGERS OVER

THE LEAD,

AND THEN SQUEEZE.

5. 4502,
S,

IF YOU ALWAYS DO THIS, YOU WILL ALWAYS BE SAFE.
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SAFETY TIP #3 (OF 3): ALWAYS HOLD THE
LEAD YOU ARE CUTTING WITH ONE HAND WHILE
YOLI CUT WITH YOLIR OTHER HAND.
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S

IF YOU MAKE A MISTAKE, IT IS TOTALLY OK.
ALL MISTAKES ARE FIXABLE (THOLIGH SOME
ARE EASIER THAN OTHERS).

AND MAKING MISTAKES 1S HOW WE
IESARN TO BECOME BETTER AT EVERYTHING WE

WHILE SOLDERING IS EASY, UNSOLDERING

TAKES LOTS OF PRACTICE. AND IF you
MAKE A MISTAKE, YOU GET TO HAVE SOME
PRACTICE!
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LEADS THAT ARE ALREADY VERY SHORT, SUCH AS IC
sockers, DO NOT NEED TO BE CUT - THEY HAVE
LEADS THAT ARE TOO SHORT TO BEND OVER AND MAKE
SHORTS.
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SOME PEOPLE LIKE TO SOLDER PARTS TO THEIR PADS
AFTER ADDING A BLINCH OF PARTS TO THE BOARD.

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

ALSO, IF I ADD MORE THAN ONE PART TO THE BOARD I
SOMETIMES MISS SOLDERING A PAD, SINCE IT ISN'T SO
EASY (AS YOU MIGHT THINK IT WOLILD BE) TO SEE WHICH
CONNECTIONS ARE SOLDERED.






OEBPS/images/page5/img5.jpg





OEBPS/images/page6/img2.jpg
TO CUT THE LEAD, WE'LL UISE A
SMALL WIRE CUTTER.
ONE SIDE HAS FLAT CUTTING

EDGES, AND THE OTHER SIDE HAS A
DEEP GROOVE.

PLACE THE FLAT EDGE DOWN, PARALLEL TO THE
PcB, JUST AT THE TOP OF THE LITTLE BLUMP OF
SOLDER.

SQUEEZE THE HANDLES, AND THE CUTTING EDGES
SNAP SHUT.

WHICH TURNS THE
EXCESS LEAD INTO A

PROJECTILE
THAT HITS
YOU RIGHT IN
YOLIR EYE!
QY
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AFTER SOLDERING ALL OF THE LEADS OF THE PART
YOU ARE SOLDERING, IT IS TIME To CLIT OFF THE
EXCESS LEADS.

THIS MUST BE DONE TO ENSLIRE THAT THE EXCESS
LEADS DO NOT BEND OVER AND SHORT TO,
A ANOTHER LEAD OR PAD.
Y

IF THIS HAPPENS, THEN THERE WILL BE A
CONNECTION WHERE WE DO NOT WANT ONE.
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DISTRIBLITE WIDELY!
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IF THERE IS TOO MUCH SOLDER, THAT
MEANS THAT YOLl ADDED SO MLCH SOLDER THAT
THERE IS A SOLDER BLOB ON A PAD THAT IS BIG
ENoLGH TO ALSO TOLICH ANOTHER PAD,
CREATING A CONNECTION WHERE THERE
SHOULD NOT BE ONE. THIS CAN HAPPEN.
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IF you CAN SEE THE SOLDER
ANY OF THE ORIF IS FLAT ALONG
HOLE OR PAD THE BOARD

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

B THIS 15 THE GRS, ND PRORCEN. - JUST REPEAT THE PROCEDURE
(CLEAN THE TIP, TOLICH THE TIP FOR 1 SECOND ON. THE PAD AND LEAD,
ADD MM TO 3MM OF SOLDER, PLILL THE SOLDER AWAY, KEEP THE TIP.
ON THE PAD AND LEAD FOR 1 MORE SECOND, AND PLLL THE TIP AWAY),
AND IT SHOLILD THEN BE TOTALLY FINE.
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IF IT DOES, NO PROBLEM!
JUST CLEAN THE TIP, HOLD THE TIP TO THE SOLDER
BLOB BETWEEN THE PADS FOR 1 SECOND

THEN BANG THE BOARD AGAINST YOLIR WORK
TABLE TO FLING THE EXCESS MOLTEN SOLDER TO THE TABLE

THE CONNECTIONS SHOLLD THEN BE FINE
(THOLIGH YOL MAY NEED TO LIGHTLY SCRAPE ANY
[EXCESS SOLDER FROM THE PCB, WHICH YOL CAN
USLALLY DO WITH YOLIR FINGERN:






OEBPS/images/page4/img5.jpg
PLEASE NOTE THAT THE SOLDER COOLS DOWN AND
HARDENS QUICKLY ALL ON ITS OWN. IT ONLY
TAKES ABOUT A SECOND. AND THEN YOLI ARE READY FOR
YOLIR NEXT SOLDER CONNECTION.

THAT SMOKE THAT YOL SAW
WHEN THE TIN/LEAD SOLDER
MELTS IS THE ROSIN -
VapORIZING. Pt Saivee,
THEN THE SMOKE
IT CONTAINS SOME CHEMICALS 1S REALLY NASTY,
THAT ARE NOT GOOD FOR YOI, \ SopEMTELY:,
SO TRY NOT TO BREATHE IT! ALY
ROOM, AND
PLEASE TRY NOT
T STGE A
You cAN BLOW GENTLY { YOU SOLDER.
ON THE CONNECTION AS
YOL SOLDER TO KEEP.
THE SMOKE AWAY FROM
YOLR LLINGS.
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BUT - AND THIS IS VERY IMPORTANT -
KEEP THE SOLDERING IRON TIP ON THE PAD
AND LEAD For asour 1 MORE SECOND

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

<

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

SEE HOW EASY IT IS!
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LET'S TAKE A LOOK AT WHAT
MAKES A 6OOD SOLDER
CONNECTION.

YOU CAN TELL A 600D
SOLDER CONNECTION
secause THE SOLDER
TOTALLY COVERS THE
PAD o SLIRROUNDS
THE LEAD.
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NOW PLT THAT SOLDERING IRON BACK IN ITS STAND
WHILE WE'RE NOT LISING IT.

THE STAND KEEPS THE HOT IRON SAFELY ON THE

TABLE. MOST PEOPLE SAY THAT IT'S NOT FLIN TO HAVE 1T LAND
IN YOUR LAPT
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TOLICH THE CLEANED TIP TO Bbfﬁ
THE PAD AND THE LEAD or tve ~

PART YOL WANT TO SOLDER.
KEEP IT THERE FOR ABOLIT 1
SECOND, so EVERYTHING HEATS LP NICELY
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THE SOLDER WON'T MELT LINTIL IT ACTUALLY TOLICHES THE HOT
SOLDERING IRON TP, BUT ONCE IT TOUCHES THE TIP, THAT'S
WHEN IT MELTS, AND YOL CAN THEN ADD YOLR MM TO 3MM

OF SOLDER.

THEN, PULL THE SOLDER AWAY .
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THEN ADD ABOUT MM TO 3MM
OF SOLDER Ul\gﬁ THE TIP.

&’

DON'T ADD IT ABOVE THE TIP, SINCE THAT MELTS THE SOLDER
ONLY ONTO THE TIP, WHERE IT DOESN'T DO ANY 600D.

WE WANT THE SOLDER TO FLOW NICELY ALL AROLIND
BOTH THE PAD AND THE LEAD TO MAKE 4 600D
CONNECTION.
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AS I SAID EARLIER, SOLDERING IRONS
GET HOT ENOUGH TO MELT METAL,
THAT MEANS THAT THE TIPS GET HOT
ENOLIGH TO OXIDIZE @UICKLY, WHICH
BASICALLY MEANS THAT THEY GET
DIRTY JUST SITTING IN THE AIR!

THE OXIDES ARE AN INSLLATOR FOR
HEAT, SO WE WANT TO CLEAN

THEM OFF THE TIP BEFORE
EACH SOLDER CONNECTION SO THE

HEAT FLOWS NICELY AND WE
CAN MAKE BOOD SOLDER
CONNECTIONS.

W
"
-
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THEN YOLI TLRN THE PCB OVER SO WE CAN SOLDER THE TWO PADS.

AS YOU TURN THE PCB OVER, YO
WiLL NEED TO HOLD THE RESISTOR
Wi YOUR FINGER 50 1T DOESN'T

OUT OF THE BOARI

THEN YOU BEND THE LEADS OF THE RESISTOR
OLTWARDS AT ABOLIT Y5 DEGREES SO THE PART
WON'T FALL OLIT WHILE WE SOLDER IT IN PLACE.

GOT IT? GREAT!
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TIME TO ACTUALLY SOLDER!

HOLD THE SOLDERING IRON IN YOLIR DOMINANT
HAND, LIKE YOL WOLILD HOLD A PENCIL.

HOLD THE SOLDER IN YOLIR OTHER HAND.
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THIS IS WHY WE HAVE A WET SPONGE:
TO CLEAN THE OXIDES OFF THE TIP. JUST SCRAPE THE
TIP ACROSS THE SPONGE GENTLY,

THEN ROTATE THE IRON AND SCRAPE GENTLY
ACROSS THE

THIS SHOLLD MAKE THE TIP SILVERY AND SOMEWHAT SHINY - READY
70 SOLDER. REMEMBER TO CLEAN THE TIP LIKE THIS
gg]ﬁzﬁg EACH CONNECTION YOU MAKE - THE TIPS OXIDIZE

IF THE TIP IS NICE AND SILVERY AND SHINY, You
CAN MAKE 600D CONNECTIONS.
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IF you PUT ALL OF THE LEADS FROM THE PARTS INTO

THE CORRECT PADS FOR THE PARTS

AND IF YOU PUT ALL OF THE PARTS IN THE CORRECT
ORIENTATION e
AND IF YOU MAKE AL BOOD SOLDER CONNECTIONS © Wy

ven THE CIRCLIT WILL JUST WORK!
THIS IS BECAUSE THE BOARD CONNECTS EVERYTHING THAT
SHOLLD BE CONNECTED, 4ND NOTHING THAT SHOLLD NOT BE






OEBPS/images/page3/img2.jpg
50, TO SOLDER IN THE RESISTOR, YOLI START BY FINDING THE
CORRECT VALLIE OF RESISTANCE FROM THE PROJECT'S
DOCLIMENTATION.

THEN BEND THE TWO
LEADS OF THE RESISTOR
DOWN THE WIDTH OF THE
PART, LIKE THIS:

THEN PLACE THE TWO
LEADS THROUGH THE TWO
PADS ON THE PCB FOR

THIS RESISTOR.

YOU PLISH THE RESISTOR'S

LEADS THROLIGH THE PADS.

LNTIL THE PART RESTS FLAT

ON THE PCB

(SOMETIMES YOL MAY NEED TO

WIGGLE AND TLIG GENTLY ON THE
LEADS FROM THE BOTTOM OF THE
PCB TO DO THIS).

FOR MOST PCBS, ALL OF THE PARTS ARE PLACED rﬁkolr/gg THE FADS

ON THE PRINTED SIDE OF THE PCB (WHICH WE'LL CALL
THE BOARD), AND WE'LL SOLDER ALL OF THE PADS ON THE BOTTGM

OF THE BOARD.
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WE'LL START WITH ARESISTOR.

——QmpD——

RESISTORS HAVE TWO LEADS AND (UNLIKE SOME PARTS, SLICH AS
DIODES, WHICH HAVE A “PLLIS” SIDE AND A “MINLIS” SIDE) CAN BE
PLACED IN THEIR PADS IN EITHERL%/)RECTION,

1

R1 @ R2
oo *€9- § oo
PCBS LUSUALLY HAVE MARKINGS TO SHOW WHERE EACH PART

GOES (AND IF THE ORIENTATION MATTERS, THE PCB LSUALLY
HAS SOME WAY TO SHOW YOLI THIS).

SINGE THE WORD, "RESISTOR" STARTS WITH THE LETTER "P" THE PCB
USLALLY MARKS PLACES WHERE RESISTORS GO WITH AN
FOLLOWED BY THE RESISTOR'S NUMBER, SLICH AS “R3"
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MOST PADS HAVE A HOLE IN THE MIDDLE - THIS IS WHERE THE
LEAD POKES THROLIGH AND MAKES A CONNECTION TO THE

cIreurT!
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ALL OF THE PARTS HAVE WIRES STICKING OUT OF THEM:

m—— )

ALL OF THESE WIRES, REGARDLESS OF
WHAT THEY LOOK LIKE, ARE CALLED

LEADS SINCE THEY LEAD TO THE PARTS.

~
N
8
Bl
8
o
g
3
2
g
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WE USE THE SOLDERING IRON TO MELT THE
SOLDER AND MAKE ELECTRICAL CONNECTIONS.

WHEN THE SOLDER HEATS
UP, THE ROSIN MELTS
ALMOST IMMEDIATELY

THE METAL
FOLLOWS
SHORTLY
THEREAFTER

THE ROSIN FLOWS AROLIND WHAT
YOU WANT TO SOLDER, CLEANS THE
METAL, AND HELPS MAKE A 600D
SOLDER CONNECTION.
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THE BEST SOLDER FOR ELECTRONICS HAS
ROSIN CORE AND IS 60% TIN, HO% LEAD.

ALSO KNOWN,
AS FLUX

THERE ARE OTHER TYPES, FOR INSTANCE LEAD-FREE SOLDER, BUT
1T HAS TOXIC CHEMICALS IN ITS CORE, AND IT IS NOT QUITE AS
EASY TO LSE AS SOLDER WITH LEAD. IT ALSO CORRODES.
SOLDERING IRON TIPS QUICKLY. IF YOL CAN ONLY GET LEAD~FREE
SOLDER WHERE YOUI LIVE, IT'S OK, BUT PLEASE DON'T BREATHE IN
THE NASTY SMOKE.
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THIS IS A SOLDERING IRON.
7S TIP GETS HOT ENOLIGH TO MELT
SOLDER, WHICH IS METAL.

THAT'S ABOLT 200 DEGREES CELSILIS!

1saFery 1P #1 o
F 3):
IF YOLl TOLICH THE
LET 6O VERY @wckLrsl/?' You Wit
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IF YOU REALLY WANT TO GET FANCY, OR IF YOU THINK YOU WILL
BE SOLDERING LOTS, OR SOLDERING A BUNCH OF SMALL
THINGS

YOU CAN BLY 4 DECENT SOLDERING STATION, COMPLETE
WITH A STAND AND SPONGE FOR ABOUT LIS$60
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THIS IS SOLDER.

IT IS MADE OF METAL, USUALLY TIN AND LEAD.
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THERE ARE MANY WAYS TO CONNECT ELECTRONIC PARTS
TOGETHER, BT PERHAPS THE EASIEST WAY IS WITH A

PRINTED CIRCUIT BOARD

THE PCB MAKES
T E/j g Y BECALUSE

EACH PART.

IF YOLI LOOK CAREFULLY AT THE PCB, YOL WILL
SEE LINES CONNECTING PADS TOGETHER WITH.
OTHER PADS - THESE LINES ARE CALLED TRACES.
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SAFETY TIP #2 (oF 3):

LEAD IS POISONOLUIS. 1T 6ETS
ON YOLIR SKIN WHEN YOLI HOLD THE
SOLDER, SO WASH YOLIR HANDS
AFTER SOLDERING!

IF YOLI DON'T WASH YOLIR HANDS AFTER SOLDERING, THE LEAD MAY
GET IN YOLR BODY, WHERE IT GETS STORED IN YOLIR BRAIN
FOR YOLIR ENTIRE LIFE. IF ENOLGH COLLECTS THERE THEN YOU/

6O INSANE, AND YOU LOSE ALL OF YOLIR FRIENDS. so - wAsH
YOUR HANDS AFTER SOLDERING, AND KEEP YOLIR FRIENDS!
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ITS ARE MADE LP
ELECCTT fgﬁéfﬁglfgfl‘{fc TED TOGETHER.
OF ELE(

FOR 4 CIRELIT TO WoRK CORRECTLY, WE NEED 10 CONNECT
TOGETHER EveryTume THAT SHOLLD connecr TOGETHER, AND
NoT coNNECT ANYTHING Tis

/AT SHOULD NoT BE CONNECTED
TOGETHER,
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DISTRIBUTE WIDELY!

NARRATION BY MITCH ALTMAN
HTTP://CORNFIELDELECTRONICS.COM

comics ADAPTATION BY ANDIE NORDGREN
HTTP://.0G ANDIE SE

Eeoirep BY JEFF KEYZER
HTTP://MIGHTYOHM.COM

TRANSLATE IT, USE IT, SPREAD IT, COLOR IT, TEACH WITH IT!
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SOLDERING

/S A REALLY USEFUL SKILL.

1715 ALSo WAY EASY!

REALLY, IT IS!
YOU'LL SEE,

SOLDERING IS ALS0 LOTS OF FLIN!

IF YOU KNOW HOW TO SOLDER, YOL CAN MAKE JLST
A L/T ANYTH/NG WITH ELECTRONICS, wricH Is

HEPE E MANY WAYS TO MAKE GOOD SOLDER CONNECTIONS.
I'M GOING TO EXPLAIN HOW I DO IT.

LET’'S GET STARTED!
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THEN YOLI'LL NEED AN
ok WIRE CLITTER,  BuY A POLIND ROLL (OR A 5006
FOR ANOTHER LIS$6  ROLL) OF DECENT SOLDER

FOR ABOUT LIS$35 AND YOLI'LL
BE SET FOR YEARS OF
SATISFYING SOLDERING

/ K
%sms w“ﬁw o
iz ,puse
LEAD

Gt Wmo
o~

YOU REALLY DON'T NEED MORE

BT YOU MISHT ALSO WANT LONG NOSE PLIERS ABOUT UISSE) AND IRE STRIPPERS
CABOLIT US$10).” CAND SAFETY GLASSES CAN BE BOLIGHT FOR AS LITTLE 4S LIS$2.)
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IF YOU LIKE SOLDERING, AND WANT TO SOLDER
WELL, YOL'LL WANT TO BUY SOME 600D TOOLS.

BUT YOU DO NOT NEED TO SPEND A LOT
OF MONEY 70 GET THEM.

YOU CAN BLIY A DECENT SOLDERING
IRON (IN THE SHAPE OF A LONG, FAT
PENCIL) FOR ABOUT LIS$15

YOUILL NEED A
SOLDERING IRON
STAND THATF/TS A

WET SPOI
WHICH WILL L‘OST you

4ouT US$6
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AS you SOLDER MORE, Yo WILL PICK UP
MANY TIPS AND TRICKS THAT WiLL MAKE
SOLDERING EVEN EASIER.

sur YOU ARE NOW
TOTALLY READY.
TO SOLDER JUST
ABOLT ANYTHING!






