Blue ESR MeterKit
Assembly, UseX

Troubleshooting Manual

Bob Parkerdesignedthe Blue ESR metersupplied by

Alltronics LLC/AnaTek Instruments

2761 ScotBlvd.
Santa Clara, CA5050 USA

Jan D15 Edition

(408)7783868, Fax (408)778558,tech@alltronics.com

Forget about capacitanceam&®&i? meter is the way to O?o when it comefudtydentifyi
electrolytics. Thipwekn desi@uiganging, low cost and slmpte to

Aln-circut teging, mad@ossble by usng <100mV tet
voltagewvhich doesnot forwad biss diodesr trarsstors.

AAuto-ranging to cove?.019 9 Y .

ANor)-poIarized test leads due to no DC componghéin
testsignal.

AsSingle pushbutton to easily contrdualttions.

AAutomatic switcloff after three minutes when the mater
idle.

ALow battery voltage warning b 6 b | i didplay. on t
A3mm LED displays for easy viewing frodistance.

AChart of typicatlectrolytic capacitor ESR figureshen
front panel.

ABuilt in seltest
Alntegral teskeads

ALarge assortment of clips and probes available

This document was written by Bob Parker and edited by John Bathndgr-ranklin atAlltronics/AnaTek
Somaraphics andext courtesy of Silicon Chip March/April iss2@04.
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Parts List and AssemblyOrder

PCboard

47K (R4), 4 2.2K (R5,4.
15)

2 3/ 8 6grommdisb e 1

1% MFResistors

6 10K(R1,19,20,21,23,24)

Semiconductors

2 test leads, banana plagd
alligatorclips

100R(R10) Miniature pushbuttoswitch | 4 1N4148 or IN9lgignal | 3 6 wtap e
470K(R22) (1\/%1") Y-madui trimpot gig’o\l'e“;gg'gﬁ orpower Miscellaneous
10.0K(R6) 200 Y -mdunt trimpot 7 2N3906 PNRransistors ESR charfabel
(VR2) (Q1, Q3, Q4, Q5, Q&9,
Q10)
1.0K(R8) 3.58MHz crystaésonator | 6 2N3904 NPNransistors contact informatiofabel

with internatapacitors

(Q2. Q6, Q7, Q11, Q1A13)

5% Resistors

Capacitors

LP2950C%.0 3-terminal
regulator lowdropout(IC1)
Some are markg8MCYFE
KY5050

plastic enclosure witlattery
lead andhardware

220R(R11)

3 100pF 16V RBlectrolytic
(C1, C3C9)

Z86E0412rogrammed
microcontrolle(iC2)

6 #2 self tappingcrews

1K (R12), 100KR13)

22uf, 33uf or 47us0V
bipolar RB electrolyt{€6)
BP =BiPolar

4094 /| MC1409€MOS
shift
registefIC3)

Plastic end panel with
Predrilled holes

220K (R14), 180(R16)

22uF 16/25V RElectrolytic
(C8)

2 LTS5503AB7-segment
displays (DIS2)

82.0ohm resistofor
alignment

6.8K (R17), 680fR18)

470nF 63V MKTC10)

2 3mm blue LEDEED1,2)

5.6 ohmor alignment

3 4.7K (R2, 228)

3 100nF 50V disur
multilaye(C4,C5,C13)

Two rubber bumpons
for Displav sbacers

27K (R25), 2.7KR29)

33nF 63/100W\(C7)

2 15K (R3, 26), 10qR30)

10uf 16/25W\klectrolytic
(C2)

Short
Lead

Decimal LED

Resistor Color Codes

Value 4-Band Code (5%) 5-Band Code (1%)

5.60Y greenbluegold gold greenblueblacksilver brown
82Y grey redblack gold grey red blackgold brown
100Y brown blackbrown gold brown blackblackblackbrown
180Y brown grey brown gold brown grey blackblackbrown
220Y redred brown gold redred blackblackbrown

680Y bluegrey brown gold bluegrey blackblackbrown
kY brown blackred gold brown blackblackbrown brown
2.2kY redred red gold redred blackbrown brown
2.7kY redvioletred gold redviolet blackbrown brown
4.7kY yelbw violetred gold yelbw violet blackbrown brown
6.8kY bluegrey red gold bluegrey blackbrown brown
10kY brown blackorange gold brown blackblackredbrown
15kY brown greenorange gold brown greenblackredbrown
27kY redviolet orange gold redviolet blackred brown
47kY yelbw violet orange gold yelbw violet blackred brown
100kY brown blackyelbw gold brown blackblackorangebrown
220kY redred yellow gold redred blackorangebrown
470kY yelbw violetyelbw gdd yelbw violet blackorangebrown

2N'3904 & 2N3906
(of.
E
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Construction

Evenifthe ESRIet er 8 ¢
operatiorseems

complicated, at leastst

easy to build. As yaan

sl see in the photos, Hie
components are

mounted on a single PC
boardwhich is then

attachetb theenclosure
bottom.

Even though thec

board is higlguality

with soldemmask it is
stillwise to check it for
defects.

To do this, illuminate
the component side with
a bright light and
examine the copper side
verycarefullyd
preferablyvith a
magnifie® for any
hairline fractures the
tracks.

Duringassembly
frequently check famy
sol der orwhi sk
bridges and pay
particular attention to
anytracks, which pass
betweenC pads, where
suchdefects tend to
congregatandhide. It

is goodpractice to install
5 or6 components and
then check the soldering
of them under a
magnifierThen move

on andnstall 5 or 6
more.

O @ @ URL The PC board igghtly
packed and theolder

pads are quite small so
bevery careful witkiour
soldering. Always lifte
iron \ertically from a
justsoldered joireind

never wipe it sideways as
SO many constructors

seem talo!
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Component InstallationSequence

The kit package contains six plastic bags of components and one bag of static sensitive componentsn Install 1
thefollowingorder:

1%resistors
5%resistors

Semiconductors
(Do not installthe decimalLEDs until afterinstallingthe 7-segmentisplaysSednstall LED Displays.)

Capacitors
Miscellaneousparts

StaticSensitiveomponents Installthe integratedircuits(IC2, IC3) last,afterperforminga 5 volt check
of regulator (IC1) for proper operation. A good measuring point is the junction of RIGK)R20

The bag labeledalignmentandtest cont ai n 95.6 and82 Ohark thas arecusebr that purpose
and are notnstallecbn the pdoard.

Installing components

Theconstructiorsequencbasicallynstallshesmallestomponentsirst. Itis notoriouslhydifficultto correctly
identify the color bands on 1% resistois ¢ h e ¢ k vaewith lanolenmetds Isefore solderiigo the
board. The table of color codes above will help you select the resistor valuebgriongo

Takecarewith theorientatiorof thepolarizedomponentgheelectrolyticapacitorgjiodesandtransistors.You
shouldalsomakesurethatthetwo differenttransistotypesgointo theircorrectplaces.

After you have the small parts installed and soldered into place you can install the larger compopariss. These
includecrystaXTAL1, theelectrolyticapacitordrim-potsVR1& VR2, thetransistorsandthe bumpondor
spacing the_ED displays.

Note particularly that thesegmenLED displays are each mounéédvetwo rubber bumponswhich arestuck

to the pdboard (see picturgpage?). Make sure that tHrimponsarecentered witln the display silkscreen

the pcb board. The rubber bumpons are used as spacers for the displays so that they are at the proper heigt
Make sur e trhthe-segniert displdys aréat thbottom.

OPTION: Some kit builders are nervous about soldering directly to the integrated circuit pins anihgtedfer to
sockets for that reason. We have included sockets so that you are free to use wism if you

5 Lastupdated 11/30/2014
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Stripand tin the onend of the ést
lead ends. Put thetwo grommets
into thetest kad holes in the
enclosureend panel. Then feal
thetest leads through the
grommets. Theoutsideof the
panel is the finished side.

Y 8

ANATEK BLUE *°
METER REV 1 &=

Miscellaneous parts added

Test lead connection Note: the tie wrap retainer.

Lastupdated 11/30/2014



Test leadinstallation

Strip approximately

1/86 (2 mm) from dnstaltheend of

grommets into the enclosure end panel as shown in the picture. Then push the test leadgtturonggtshe

Banana Plugaéselw

Install LED displays

The outside of the panel is the finisidd

Next, solder the test leads to the pc boardgecute themith
the tie wrap. Leave enough slack for the leads to clear around
thepc board holes for the enclosbosses.

Strip approximatebg 6 (12mm) from the other end of thest

leads, do not tin them but bend the bare wire back on itself.
Push the banana plug insulators onto the leads first and then
pushthebare wire end into the center hole of the banana jacks sc
that itis lined up with the securing screw as shown in the picture
on theleft.

Slidethe insulatorover the bananaplug and screwthe
retaining screw irghtly.

Before handling theségment displays make sure that you are grounded as they are sensitdledivisitatic
Orientthe 7-segmendisplaysvith theirdecimapointstowardthe bottomof the pc board

(batteryconnectiorend)

thenset and center the display on top of the bumpon, then solder. Do this for the second display Bmehsolder.
insert the two decimal point LEDs such that the toffeedfEDs are the same height as tkegimendlisplays.

Make suréhat they are correctly oriented; ie stiwter leadmust go toward thé segment displays. The top of
thedecimal LEDs should be flusith the top of the -8egmendisplays.

Once all of the components are installed on the PC, ho#dthe component side up to a bright light and carefully
check for angolder bridges or other problems. In particular, check fahigimgthrough the holes ainsoldered

joints.
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Battery connector
When all the components are on the board, solder the $rdiieigonnector to the battery pads on the PC board
red t oblacktd6 and

Initial checks

7KLY FKHFN UHTXLUHV D O CSet&otWRY BndEVHR 2L aXNEW rBid@n@etp Gsitlofs akdahectU V R
a 9V supply to the battery connection. Press the pushbutton. You should see somethisggmeh&ZD
di spl ayss0 lbopéhedel ¢efd hand

Press the pushbutton again and the meter siioniddf.

Turn it back on and short the leads together. The meter should read something less than 0.5 olead¥Vith the
shorted press the pushbutton again to zero the test leads. The reading&B@dld bei t h t h d Thee f t
reading may bounce aroun®2 ohms or so due to variation in the lead coasistance.

Calibration

It is best to calibrate the unit before assembling it into the box. That way you can correct any asshatbly errors
show up during calibration withiduaving to disassemble the board frorbake

With themeteron andtheleadszeroedasdescribe@boveconnecthesupplie®2r 1%calibratiorresistoito the
probes and carefullyaslijt VR2 wunt i | .dThen cheok tha that it readsdimpplieds62
calibratiomesistoreasonablgccuratel{s.4to 5.8)with the middledecimalit.

Battery warningsetup

Skipthishit if youdisabledhe automatiswitchoff functionbyleavingoneleadof R25disconnecte(seehe
0O0Optional Mo d iatfthe end of thidoousnént).s e ct i on

This adjustment is easiest if you have access to a variable DC power supply. If not, you will neelittie build the
circuit showrhnere.

The adjustment procedure isadlews:

(1) With theESR meter off andothing
attached to the test leads turn VRIK
ohm) fully clockwise (as viewed fittim
component side of the R©ard).

(2) Adjust the supply voltage to &dits,
then switch the meten.

(3) Slowly turn VR1 countetockwise
unt i | batthre wamibgidication
begindlashingontherighthanddisplay.

(4) Turn the meter off, wind tip@wer
supplybackupto 9 volts,thenswitchthe meterbackon andcheckhatthe batterywarningriggersvhenyoudrop
the supply back to 5/6lts.
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