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INTRODUCTION

piask. Can't fool your friemds, it still is. In fact, this
“oharge, discharge, rest. However ... refining,
willmake you feel dominant and superior] We
RSciously some fun and satisfaction to an
@fie=. The MC3000 may be the most joyful
i the world, Maybe, The creation of this
dn't arise out of n m the desire to finglly have a charger as versatile, accurate
and powriul as a SKYRC arger but tailored -;.-;"_: sweet battery tray for cylindrical single
fles; no more hassle battery holders, ﬂr.l il wiring, clamps or similar DIY solutions.
raaab!-e set of options per program, or By Sequencing several such programs, the
& bapable of mimicking, virtually any -:1'- mode recommended by leading battery

IF'e i sizes and chemistries in 4 independent siots, has

numercus safety mechanisms 16 pre

d'narge rate of 3Nsdnl true conslant current for both charging and discharging, analyzing

i ; ibrati@i}, high accuracy and an intuitive
respond to user demands and

Slot Number
Butlon {SNE})

SETUR/STOP
Button

¥ DOWN Button

ENTER Button

Tilt Stand
Anti Skid Rubber
Blueteoth Indicator
USB Power SVI21A
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INTRODUCTION

User Interface

The Ul can be swilched between Dummy, Simple and Advanced menu modes, The advanced menu
lets the wser contral every single technical parameler of the operation mode whereas a simpler
mode with less options may be more convenient for quick everyday usage. The key concept behind
thee Ul are the numbered user programs: the MC3000 comes with 30 editable programs and
whenever the user is operating a slol, ha/she is indeed operating a particular numberad program in
that stot and therefore should be well aware of the program number itselfl The 30 programs are
defined globally; any ready skot can run the identical program simply by the user assigning the same
program number to the slot. And that is done fast and efficiently.

Slot Number Buttons

Integral part of the Ul are the bi-color LEDs of the slot number buttons indicating one of the &
possible operational stales of a slol. An empty slol (=black SNE) is a slol wilth no battery in it, a
ready siot (=blinking red-green SMNB) is ready to starl the program, a busy slot (=solid red SNB) is
running a program, a finished slol (=solid green SNB) has finished a program nomally. An inactive
slot is an emply or ready slot, an aclive slol is a busy or finished slot. A Binking red SNB indicates
an error, abnormal program termination, or simitar. A blinking green SNB means happiness,

Control Buttons

The STOF bution at the boltom left has similar meanings in diffgre
Discard, Abort, Quit or Exit when programming Inactive slots,

aclive shots. It is also the bution for accessing the device SETUR The ENTER button at the boltom
right means Entar, Next, or Save when programming inactive slals, Stan for starting ready slois, or
Return o the main view when operaling aclive % s mean Lp and

ni conlexts. It can mean Cancel,
inish or Slop when operaling

to the new program with the new program
pregramming, a changed program can
slots at once.

nat only chang
program

Screen _
The 128x64 LCD screen features five comf

& The total overview [TOV) is the main ¥
of user inactivity. In tabular format,

an views which the ould be familiar with
where other views matically rever to
ws al a glance the ost imporant bils o

about the operation of the slois, TO aying quick info Oor error
messages, for example at abnormal progra :

& The MC3000 has numerous explicil options the user can
check or control. The more general sellings ans the global setup

view (G3V), They affect the oparation of the entire

& In slol programming view (SPV) the user can either swiflly change the program to a different
pregram and or edit its detailed settings. Ea the lots is indepeade
the 30 global programs. :

e (SOV) is avallable for
he mast ba foa

e Nalurally the slat operation
ar finished progeam. Aparl
quaniities such as energy, POWERE

& The diagram drawing view (DDV) prﬂuldes. a quli

of the syslem temperature graph over time. The
busy slats,

Accuracy

Under lab cosdifi f ings will stay within the maximum achievable
Under typical conditions. e.g9. analyzing 2-
ccuracy will reach maximum precision 0o,
on fan are slil able to dissipate the heat
T z ame |oads and conditions, 15W constant
miaximl moved heal can affect the accuracy lo
2 ] that the charger can work at its

d that the user helps with exira cooling

/ having '@ ‘of leakage, expansion/swelling,

damaged r—change nr d ion.

g 11
power cord

12=18V DC.
Do not operate the device if it appears damaged in any way.

uce the rnisk of damage to the
e allowable DG input voltage is

Do not expose the device to direct sunlight, heating devices, open flames; avoid extreme
high or exireme low ambient temperatures and sudden lemperature changes.

Do not exposa the device to rain, water, moisiure, high humedity, or dust due to sk of fire
and corrosion. The device should only be used al normal indoor room conditions.

Operate on a hard flal nice clean smooth heat-resistant noninflammable nonconductive
surface in a well-ventilated area. Never place the device on a carpel, car seal, or similar.
Keap all the inflammable volatile substances away from operating area.

Avold mechanical vibration or shock as these may cause damage o the device.

Do not short-circuit slots or other parts of the device. Do not allow metal wires or other
conductive matenal into the charger.

Obsarve polarity diagrams located on the charger. Always place the battery cells with positive
tip facing the top,

Do not touch hot surfaces, The rechargeable battenes or the device may become haot at full
load or high power charging/discharging.

Mever block the cooling fan or the air ventilation holes al the bottorn and top of the charger.

+ 02
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QUICK START GUIDE

@ Do not overcharge nor over discharge bafteries. Recharge drained batteries as soon as
possible,

ﬂ Femove all batteries and unplug the charging unit from the power source when nol in use.

@ Opening, disassembling, modifying, tampering with the unil may invalidate its guarantee,
check warranly terms,

@ Do not misuse in any way! Use for intended purpose and function only.

QUICK START GUIDE

Read the Warning and Safety Precautions first and follow them

Operating Instructions
1. Proper handling suggests that all batteries be removed prior to operation,

2. First connect the 11=18V{E0W or more) DG power adapter plug to the device, then plug the
1W220W AC power cable plug into the mains wall socket. In this order. The device bools up
and displays —afler a prior Faciory Reset— the Ul Mode Selection,

JOLT TYPE CURR
i | MO BATTERY
(«)— |2 B0 BATTERY
23 umpie H-:ur:le ress =) |3 NO BATTERY
23 Aduanced Mode i Yy ‘NO BEATTERY

Select the Ul Mode you feal more comiaftable withl This.page appeamaiily tnce. Yol may
switch Ul Mode under SETUP menu ater if desired (see 5.)
Let's select Dummy Mode (This modg8upports NiMH and Lilon only).

3. Insert round batteries in the empty 56l observing corect pRIBRTY. In this particular UIMBbde the
battery type is detected automalicallyl Check if the displayed TYPE malches your battery
chemistry correctly. The SNB will be Blinking alternately green and red to indicate (Bt the slol
is ready. In Dummy Mode you can adjust charging current onby, see next step,

# UOLT TYPE CURR

1 NO BEATTERY 1 .

2 NO ERTTERY P 2 .33 L1 T.D a.7f
3 NO BEATTERY 3 0 BATTERY

|4 NO BATTERY H HD ERLLERY

4. Press the blinking SNB. Ils Berresponding Gurrent vallie on the screel Wil be blinking (18
indicate that the charging cuffénl can be adjusted now: Press A #nd ¥ o alter e charging
currant. Press ENTER button fo start the charging process.

QUICK START GUIDE

# UOLT TYPE CURR

# UOLT TYPE RF _
1 1.33NTMH: & .78

_ _ B [1 1.33 NIMH: 6.78
2 3.89L110: oA | —S[20F8|2 2.99L110:58.74
3 HO BATIERY. Baksne k2 NOBATTERY '™
4 /NO BATTERY Y  HOBATTERY

Step 1 [ Step 2
q:] Press repeatedly to
increase current

# UOLT TYFE CURR

4 UOLT CURR

I1T1¥HE ©8.7a 25 A1 1.23 NIMH: 8,798
294H. 98 2.98 _48& ._-__.,,_. 2 3.899 LII0:=2.9A
3 NO BATTERY F,-mssm 3 NOBATTERY '™
4 NO BATIERY ctadefbrging |4 NO BATTERY

Step 4 Step 3

When battery is fully charged {he LED of SNB will turn green and you will hear beep tone.

Video Tutorials
Please scan and walch the lutorial Wideo above how toloparate 1he charger
i dummy moda N

5. To change Dumrhy Hnde"lﬂ Sn'npm urﬂdvanmt:l Ma}de clld;' STOP to stop the operaticn of the
charger first. Then press and hold 1he STOP pultdndar and second 1o enter the SETUP menu,
Click ¥ down to Ul Mode, then click ENTER. Click ¥ o select the new Ul Mode.

SETUP

Language: English . Language: el ivs
UI Mode: Ouriry lode: Dunny
Mames: Defoult

Tenp Unit: G

SETUPR
Languagae: English
UIH de: Sinple
Mo
TEHF'Unit:

' | confirm selection | Temnp Uni t:
Step 4 Step 3

Press and hold ENTER to confirm and save your selection. You will hear a confirmaticn beep
tone and get transferred back to TOV,

- 04 MC3000
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QUICK START GUIDE QUICK START GUIDE

&, Insert round batteries in the emptly slots observing comrect polarity. Be aware of the battery type!

The display shows the voltage of the cormectly insered batleres and a blinking "PROGRAM[01]" _..#...1.“,._..,....”_ e
for them. “#1" refers to the first slot counted from the left, Le. the siot with stot number button 1, BATT TYPE: : Io ¥ II[ :
whereas “[01]" means the program with the program number 01. Mote: In the Simple and MODE & wl EHGFQE ——— Hl:iElE- T Charge
Advanced Ul modes the device will NOT determing battery chamistry automatically but anly issue C FIF'FH:.I TY: OFF El CAFPACITY: OFF
a waming at questionable batlery voltage levels and for safety reasons refuse to proceed. For b= . - Change ! i
incorrecily insened batteries the screen continues to display "NO BATTERY" making you realize C.CURRENT 1. B " battery type -E . EL:HHEHT 1.00A .
that you did something wrong, IE Confirm selaction
g UOLT CURR  mAh I
171.22 PROGRANLAL] # e .
i FROGRAMLEZ ] #1 PROGRAMLAGZ]
244,85 PROGRAMLA2Z] : T

BATT TYPE: N I‘1H
MODE : 1

Access? CAPACITY: “OFF

opsisienmode |- - RRENT:  1.G0A

344 61 PROGRAMCBZ] e T
4+ .83 PROGRANLEZ]) TR G
SN e T C . CURRENT:

1. ae_n_ﬁ

Battery Operation Batlery Program No.01-30
Slot Mo, Mode Vollage Change 1o
’ . . : E’ B Dischargs
7. Before starting the slots, make sure that a proper program is assigned to them. For this, short-
ress the slot number buttons to transfer to Slot Programmif@Miew where you can change the g R e
3 ity ) ¢ #1 PROGRAMLH2] PROGRAMLAZ]

program number, or check & edit the respeclive program setlings (see "How to Make a

Program”). Long-press the ENTER-bution to confirm any changés made and to transfer back o BATT TYRE: FiH : HUDE ; 4+ Dischar ge
Total Overview. |”‘.::|"- . +=Discharges —@* v = |ICAPRCITY: OFF
8. Finally, long-press SNB of the ready sigiS™o start thelf Pfograms on&i@fler the other EHFHCITY. : OFF Jonfirm, then ' UHEHT: . I:I
Alternatively, short-press ENTER to starldll the ready siols a8t um:..n C.CURRENT: 1 o) Navigstedown, FEEE !_ REENT: -8_YBA

How to Make a Program

Exampla SR ==
In slot #1, we insert MiMH battery. Lal's make program(02)derthisspatiery (Discharge, P F“..E.'.'FIHH [B2] !
discharging current: 0.8A). MODE: 4 Discharge [a] MODE: 4 Discharge
F,ng-”u.FJﬁﬂ_r I-_.l ] DHF‘HC I T’f: I:EFF e I:ﬁpﬁl: I TITI: DFF
Y C ENT: 9 _CURRENT:
1. 42 PRUGRANL BATE TYPE:  Ldlon C_CURRENT: _OFF| (Y]  |C_CURRENT OFF
2. §5-PROGRAML &1 MOOE®, T CHerce
1 BE-PROGRAMIBT . CAPACITY: v OFF
Go to 5P ki CURRENTE Ehi .EllL:lH
C{D prograniez Aotz #1  PROGRANLAZ]
DGRANLE el CUT VOLT: OFF
BATT TYPE: Lilon ! BATT AYFE: . L le-G_l_'I D.CURRENT: .8 Navigate down  [~IT TIME: 1808min
: = HODE® T Chabag C.RESTING: SAUE TO: o
CAPACITY: OFF| eatsotings  |BAPACT Rl OFF

; =] : e | of program[02] 1/ CURRENT: Save To (optional),
£.CURRENT 1.60A L. "'LIPPENT 1. Elﬁﬁ Press and hold to Save seuings
Access baltery type
Continue on next page y Continue on next page

- 06 MC3000 MC3000 ar



QUICK START GUIDE

#1: Soued to [A2]

/1. HE PRUGRANT

212 g5 PROGRAMIBL H-=— [#2: FROGRAMLEA1]
Eﬁﬁ.aﬁfﬂﬂﬁﬁﬁﬁ[ﬁl #3: PROGRAMLE1]
Has. 82 PREGRANLIER #4: PROGRAMIE1]
L LA )

Start All

# UOLT CURFE
i41.45 -53.86 32
— (273.85 .88 Y&

P
Soang |3T3.868 1.88 4@

VOLT CURR mfah
Processing. ..
Frocessing. ..
Frocessing. . .
Frocessing. ..

#

i

4t2.82 1.@8 4@

The parameters of other available program oplions can be changed in a similar manner, You
must always assign safe correct programs to the battery. There are 30 programs on the charger
which can be edited, Changes saved to the programs remaipesaved after & power cycle. Only
after a Factory Reset will your created programs get ErﬂE&d.:,:

Video Tutorials
Please scan and watch the tutorial video ab?va how to make & program.

QUICK START GUIDE

The following llustration shows higw the five COMMon Views of the user interface are
interconnectedd = L,

sov= = \ DDV

. {:}NE ) GI_;" Diagram Drawing View
ST = __,r__f_.___\_

Slot Operation View

TOVIMY
_ P TOVIUGY
. Total.Overview P i
. - F v . E-.__'*x!'f‘__l_."
(e SNB Y e,
1

—r ,,f  “ ( spv

. Global Semﬁ View Slot Programming View

"I:I"be'!uil'uwmg 1é|‘ffle gives yuu a rough itg;._aé: of the conirols in the user interface:
[ T S s T allaYal=" "N Active Siot
clitk-'go to'sPy o & e Yot gate'SOVIDDV of #1

SNB#1 | jepress: START #1 depress: STOP #1

SNBHD click: go to SPV of #2 click: go to SOVIDDV of #2
depress: START #2 depress: STOP #2

SNB#3 click: go to SPV of #3 click: go to SCVIDDV of #3
depress: START #3 depress: STOP #3

SNB#4 click: goto SPV of #4 click: go 1o SOV/DDV of #4
depress: START #4 depress: STOP #4

STOP press in SPVIGSY: CANCEL, QUIT | press in SOV/DDV: FINISH

depress in TOV: go to GSY press in TOV: STOPALL

up press: scroll up thru SPV/GSY press: scroll up thru SOVIDDY

DOWN | press: scroll down thru SPVIGSY prass; scroll down thru SOVDDY

click in SPVIGSV: ENTER, NEXT press in SOVIDDV: RETURN to TOW

ENTER | 4opress: SAVE & EXIT press in TOV: START ALL

.08 MC3000
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BATTERY KNOWLEDGE BATTERY VOLTAGES

What Does 0.5C, 1C, -C/4, Etc Mean?

It is a shorl way of specifying charge transfer rates as function of batlery capacity, Substitute the i ningl batlery capacity. In practice il is easier to
nominal capacity for "C®, divide by 1h, then mulliply with the factor, For example, 0.3C for a rforma i ' osing a fixed pair of convenient rates, for
2100maAh battery equals a charge rate of 630mA or 0.63A (= 2100mAh/th * 0.3 ), -C/d or -0.25C o . ; g It for all batteries of similar or not so similar
for a 3400mAh battery equals discharging it at 0.85A. cases il is nol necassary o alter the
us 1o increase the maximum charge

Chaosl'ng The ngm D.tschargmg Rate & 0 i t is bad for batte oallh to discharge below the minimum

The battery industry defines the so-called "standard discharge™ as a controlied constant current -0.2C
discharge at room lemperature; per definition, discharging a fully charged new battery under
these conditions will yield its nominal capacity. Furhermore, battery manufacturers often list
minimum or rated capacities al higher, more typical discharge rales such as -0.5C or -1C in the
specification sheels. Yet a maore common praclice for analyzing and comparing batteries from
different sources is 1o always assume the same fixed discharge curent, -0.54 or -1.04, ie.
decoupled from the nominal capacity.

Ll Lilpd35  [LFePD4 | LTO

IGVITY [3av a2V 23 24

430 435 360V 285V

400425 [ 4.90~4.40% | 3.40-3.85Y | 260-2.50V

Choosing The Right Charging Rate

Rechargeable Li-batteries. Batiery manufacturers define the Bostalled "standard charge™ most
often as a 0.5C charge at room temperature. The user is adviséd o look up the confirmed details
in the battery specification sheet,

Rechargeable Mi-batleries, Charging loo fasl ma
whereas charging loo slow requires longer tifie 1
corectly. Hence charging at a rate below th ' . unless
otherwise indicated. In case of doubt, adhers ool

spec sheet, visit candlepowerforums, of :'.--' - Rzgid charga £ 40 550
GRS Standard [dschargs} |0.2C 02 |ozc 02C 02¢ |0z a5c 05C
Battery Matching Typical [discharge] | 02-2C705-3C |05~2C  |1=10C  |001-005C |05-2C  |052C | 1~6C 1-10C
As a general rule, do not mix batlenes of di Disch votage min, | 0,85V .85y 100V 0B 350 275y 2007 150V

from different manufacturers in & mullie 3 e
capacities of the same battery product, th i ithi £5% of the {diefauf) 1,00V 090V f.any nany o0V 3a0v 24V 180V

measured capacity. Unmatched batterie i j add A hEe MhElogid L ag Lt
parformance or runtime, or ultimately to batte

Battery Forming Charge

MNiMH/MICd batteries, new or store
Battery forming charge is a chafge
baltery al a very slow rate, ThiS'p
repeated two or three times. Ballal
with the C>D>C sequence, Fo
al standard charge/discharge ra

=10 MC3000 11



TOTAL OVERVIEW (TOV)

How fo get there — Depending on the situation, depressing the STOR button or clicking it once,
twice, or thrice will get you back to TOW.

How fo exit — In TOV, remove all batteries and unplug the device from mains.

1 HO BATTERY

ZhiH. 18 8,88 34e7?
3t4.28 2.99 1288
413.75 PROGRAMLBE]

The total overview (TOV) is the main view where other views automatically revert to after periods
of user inactivity. In tabular format, it shows at a glance the most important bits of information
about the operation of the slots. The top line marks the column headers for slot number (#),
battery wvoltage (VOLT), current (CURR), and the transferred eleciric charge (maAh). often
lackadaisically called capacity. The Znd row starts with “17, for #1, and thus refers to the first slot,
i.e, the siot wilh the number 1 on its slot number button (SMNE#1); the next row starts with "2°, etc,
The symbol next to the siol number indicates the operation mode. Vollage is displayed in unils of
1 Voit (1) rounded to 2 decimals, current is displaved in units pere (14) also rounded 1o 2
decimals, Tracking the full resolution of 3 decimals (+0.001Y, A) is possible through the PC
software interface only. Capacity is measured in units of 1 Ampera“hour (Tman), higher
resolution (+0.1mAh) can be viewed on the PC through the PC

When a battery is inserted - please mind
with the specific program preassigned to
Linless you are sure that this is indeed 15
check or change the program number ofif

|~ its vollage 5
through :ls .

TOV is also used for displaying messag ;, fof exs 1
lermination. In case of an error, the SNE ing red a i he user's
discretion to find out how to quit the amg i artain vi or SPY
return to TOV, the rows display for the duFai;

regarding the respective program number.

The controls in TOV are as follows:
* When there are ready slots, pressing the ENTER button {=Start All) wil! start them at once. This

is useful if you do want to stan allthe ready sl ethe
« If there are active slots, i.e. inlshed or busy,

DDV; otherwise it has no effect. &

= When there are active slots, depf _:_-,;. Jithe

TOTAL OVERVIEW (TOV)

» Clicking thedSNB ive i B8SOV, whereas depressing it will stop the siol.
The latter i5L taf retian of particular single slot and not just finish

¥ Ih& SMB of aiready s wnl slari the assig
YOU Wa the ready slots indi

ned program in the siol. This is useful if

‘mélease the tripped protection circuit of
(fimes until the seemingly empty slol has

“ If thef . di {(Will process them for the reproducible
elul for checking and minimizing the contact

+ |f there are
stored under that s

* In case of no batteries in the slots with no user activity for some time, an LCD screensaver will

I activated. I I

By looking at the algabrﬂm sign m* the hﬂﬂaryourrent and lhB symbols or their inversions it
becomes evident at which program stage the slots currently are. The symbols for the operation
modes are as follows, The inverled version appears in TOV after program completion:

» Symbol for CHARGE operalion mode: 1

o Symbol for DISCHARGE operation mode: |

» Symbal for REFRESH operation moda: ]

» Symbol for CYCLE operation mode: @

o Symbol for STORAGE aperation made; =

» Symbal for BREAK_IN operafion mode: £

® Symbol for TRICKLE charge: T

» Symbol for RESTING routine; +

- 42 MC3000
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GLOBAL SETUP VIEW (GSV)

How fo get there — In TOV, if all slols are inaclive, depressing the STOP button will transfer o GSV.

How fo exit — In GV, pressing fhe STOP button once or twice will cancel changes, quit the view
and retum o TOW.

Language: Englizsh
I Hode: Dumry
Mares: Oefoul t
Tenp Uni t: j»

The MC3000 has numercus expliclt oplions and their respective parameters which the user can
chieck or control. The more general setlings are accessible in the global setup view (GSV). Thay
affect the operation of the entire device, not anly of a single slol or program. Changes made to the
options are not saved until the view is quitted by depressing the ENTER button (=Save).

The controls in G5V are as follows:
* Pressing the UP or DOWRN button navigates through the ems, or lets the user make a selection.

* Clicking the ENTER button enters an oplion (=Enter]), confirms a selection (=0K}, or navigates
through all items from top to bottom (=Mext).

= Depressing the ENTER button saves all changes and then to TOV (=Save&Exit).

* Pressing the STOP button cancels changes (=Cancel) a imately may transfer to TOWV,
thereby restoring the ariginal SETUP (=Quit).

* In GSY, the SMNB's are not responsive,
Bluetooth y
0 module for whalever re . By defaull,

The items are in alphabetic order:
Lets the user deactivale the Bluetooth &
& calibralion back to !uﬂﬂun conditions. C

activated.

Calibration Reset

Leis the user perform a reset of the d
entered calibration data, typically 4 vol
and restores the original calibration whid
data will be lost by overwriting. This res
calibration data only.

Cooling Fan
Lets the user control the behaviour of the internal cooling fan. For I
fan will remain off under 40°C SysTemp, then tum on at full spaad to help the mdmg and
eventually tumn off at 35°C, “AutE

temperature at your personal en
that start point on, rotational fan

Display
Lets the user control the behaviour of |

that the backlight will turm off after 1 minute of usEr [ABCH
pericd of ime. T

GLOBAL SETUP VIEW (GSV)

Lets the user ofin safilly supported coupling of the two most common
rechargeabie '_ e i anding on market developments a selection of
0 s could be made available in fulure.

The faclg mrmmamma my Ul Mode 4 ma or 0,74 per siol, no matter the battery
chamis battery size. In | situations this aly low moderately high value represents
an agraable paint of deparure and ofte changed. Changing the Dummy defaul
charge file could save the user _-'.';' il glicks in the long run.

Lets theiiise orginal seflings of the present firmwara
vErsion, i i V will be lost. This reset is Indepandent from
Calibration : Al i g a firmware update is applied, the original

55 GO n batte
for fa r HIE 2

#1: FROGRAMIB1]
#2: Using [23]
#3: Saved to [687]
#4: Copy of [13]

Lets the user get the time period for displaying information snippets in the info message view (IMV), IMV
contains differentiated information about the usage of program numbers in the four slots, TOV s
preceded by a shor display of IMV when, for example, SOV or 5PV gets transferred back to TOV.
Beginners may find it helpful to increase the time, the default is 2 seconds. Note that all interaction with
the device s blocked during that time,

Input

Shows the momantary DC input voltage and lets the user set s lower bound of acceptability. If at higher loads
of unsteady mains the input voltage supplied by the power adapler drops too much, this setting would allow
operation beyond the devices specification, Le. balow 114 minimum operating voltage.

ttery types Lilon and NiMH when
may equate o less polential for

Shows Iha Vel
means that lhe a

ing notation format, for example 21,3

Info Message

Key Beep
Lets the user tum off the audible electronic feedback of button pressing or adjust its pltch for less
imitation. Very useful.

Language
Lets the user confirm English as the present system |anguage setling of the user interface on the LCD
scroen.

-14
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GLOBAL SETUP VIEW (GSV)

LCD Contrast
Leis the user adjust the contrast of the LCD screan.

Names

This gption controls the program naming format in TOV, By default and for simplicity, programs are listed
with their respective program numbers only, Some users might find it helpful for quick identification or
batter ovarview to alsoe see the underlying essential program parameters such as charge transfer rates
and batlery chemistry.

Save To

Lels the user determine the defaull parameter of the option SAVE TO In SPV. See page 23 for mona
informaticn.

Screensaver

When all slots are left empty for a period of time, an LCD screensaver becomes active in TOV, until the
user operates the charger again by pressing bulions or inserting balteries. This option lets the user
control few aspects of the screensaver, for example OFF for complele deactivation,

UP+ SNB#1/.../ DOWN + SNB#1/ ...

Each slot number butlon can serve as shartcut to quickly restore most often used programs. Clicking, for
example, DOWN and SNB#3 at the same tme in TOV would copy the program number, stored or
'memonzed’ here in GSY under this very key combo, over to all inactive slots at ance, With the availability
of four SMB's you could recall a total of up to eight different favorite pgrams for this purpose,

Soft Charge
Lets the user control the voltage threshold of deep-discharged rechi
the charge routine can proceed with the full user-setd i

System Beep
Lets the user tum off the annoying beep fone
program,

SysTemp— #1,#2 — #3,#4 — .,
Shows the temperature as recorded by 2

and as repored by another 4 sensors al
themselves and cannot be precisely the
practically impossible to isclate thermal pa
sensors from various directions and sources:
indicated, depending on the complex charging !

e Lithium batteries at which

a compact d4-bay masgar haat may rlaa:h

ce actual battery te rature will be higher &
Bk the environmen jon. :

fisplayed in GSY, SEAMISOV, and elsewhera.

Temp Unit :
Lets the user choose the prefered temperature wni

Ul Mode
Lets the user switch between a shorter (default) or an extended pmgramrmng menu in SPY. The Sh‘npla
menu mode assumes reasonablgixe
mode yet hidden in Simple mode e
after a factory reset, for example identi
Alternatively, a semi-automatic usef interface ca
chemistries automaﬁcalnr and does nakki

the user just manls to recharge commaon batteries and ng
Charge operation mode. However, caution advised.

OT PROGRAMMING VIEW (SPV)

Functic
In slot programming vi ghange the program number to swiflly activale
any other of ti : ¥ detailed settings of the chosen program. In total,

n be edited. Changes saved to the programs
r a Factory Reset will your created programs get

agfam number in the slot, because
each slot and the user should

Conceptio

After transfe thiey

&l any poinl j

always | ol wm rogram er in square brackels, is sel lo

run in the siot under consideration. As e und&rlying concepl behind the entire user inlerfacea,

ZIES"W Wiitlesate

How or when are programs saved? Changes of program numbers are saved in situ, unless
cancelled by pressing the STOP button (=Quit). Changes of program seltings are not saved until
the ENTER button has been depressed (=Save); the user is then automatically transferred back to
TOV (=Exit). Clearly, changes in Ihe program setlings are lost if not reconfirmed by depressing the
ENTER button!

Similar programs

A program which is currenily in operation by an active slot could siill be edited in an inactive
different slot and saved under the identical program number for maodified operation in other slols,
This practice of template functionality is not recommended bul may sometimes be uwseful for
making changes 1o an exisling program withoul assigning new program numbers to similar
programs every time, Ongaing slol operation with the original pregram will not be affected by the
modified proegram seftings until it is fully stopped and then restarfed with the same program
number. In general, the recommended procedure for creating similar programs is lo assign new
program numbers (o them with the Save To program optlion.

- 16
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SLOT PROGRAMMING VIEW (SPV)

The controls in SPV are as follows:

* Pressing the UP or DOWN button navigates through the items, or lets the user make a selection.
* Clicking the ENTER bulton enters an oplion (=Enter), confirms a selection (=0K), or navigales
through all items from top o botlom (=Mext).

* Depressing the ENTER button saves all changes and then transfers to TOV (=Save&Exit).

* Pressing the STOP button cancels changes {=Cancel) and ultimately may fransfer to TOV
=Quil), thereby restoring the original program sellings or program number,

* Pressing the SNB of another inactive slot will keep the present program number saved to the
slot but cancel all changes made in the program settings, before switching to the SPV of the new
inactive slol.

* When selecting a program number for a ready slol, depressing its SNB saves the current
s&laction, transfars o TOV and then starts this very slot (=Save&Start).

= In SPV, the SNB's of active slots are nol responsive.
The list of program options in SPY for all battery types combined is as follows;

BATT TYPE
In the presant firmware the following battery types are supported;

= NIMH - Mickel-Meial Hydride battery. 1.2V nominal voltage. The i
class AA size rechargeable batlenes for cameras, equipmenl
bedroom, elc.

* NiCd - Nickel-Cadmium battery, 1.2V nomi
packs bul single cells have become a rarit
toxicily. Stay away from children, i

* NiZn - Nickel-Zinc battery, 1.65Y no
should not be discharged lower than 1.
be cycled 200-300 times. PowerGanix |

= RAM - Rechargeable or Reusable Al
than 0%, it could be cycled up to 25-
drastically lowered capacily on repeat
RAM batteries can leak as nastily as Alkaling

nosl common type of consumer
shes, flashlights, tools, loys,

ow cost, high output cell, suitable for fast cha
ctable maker of ias.

battery, 1.5% nomi liage. If not discharged
es, Restricted depth of discharge, limited

NiMH bul some options in SPV have been adapled for more ¥ . presats. Can be cycled
2100 times according to claims in ads; visit enaloop.com or also eneloop1(.com for further info.
- Lilon - standard Lithium-lon baliiiry, 3. r balland LI

manganease based chemistries, : |
recommendad CC-CV charging alg

than lhal In theory, a single eylindnca i
plus some crocodile clip charging cahles.rmds.

art from LG, Since this menu item is
r a factory reset. To be clear, you must

amund. ry packs for UPS, electric powerlrains,
i plications, offers very long life span of

There are up to B typical charging programs, or operation modes, to be found in hobby chargers
and advanced battery chargers. MCBUUD has them aII and addllmna! ones could be provided in

e chosen baltery lype, constant
C-CW for Lilon, etc. Charging
ia have been met. Useful when
the battery. Should be used on

bauﬂnas Imnwn condi and which have in continuous use. Requires the
= Rglesale

* Refresh - the s ti setting C*D>C and N=1, first
charges, then fully discharges, followed by a full recharge, with rests in between. Reports
discharge and charge capacities in SOV afler the end of the cycle. Useful for automatically
analyzing battery capacilty while ending up with fully charged balteries. Also useful for
rechargeable Ni-batleries with degraded performance, recommended once every len cycles for
MiMH batteries, Mote thatl this or similar operation mode has confusing names in other battery

chargers, Refresh&Analyze Mode, Test Mode, Mor Test Mode, Check Mode, Cycle Mode, Alive
Mode, etc. MC3000 dogsn't call it names, just look at its fixed program definition in SPV.

* Break_in - Based on norm §7 of IEC 61951-1 Ed. 3.0 2013-10 and IEC 61951-2 Ed. 3.0 2011-
05, this mode enables the wser to perform the industrial standard procedure to verify the declared
rated capacity of single NiCd or NiMH cells, The norm specifies that first the battery shall be
discharged at -0.2C constant current down to 1.0V cut-off, then charged at 0.1C CC for exactly
16h including a 6h overcharge, afterwards stored for 1-4h, and finally discharged for at least Sh at
40.2C CC down to 1.0V cut-off again, This 28h+ long D=C>D procedure shall be repeated up to 5
fimes until the rated capacity has been mel, otherwise the battery rating is no geod. Similarly, the
39h+ long C=>D>C procedure can serve as battery forming charge, once every 30 cycles for NiMH
batteries or every half year, recommended bath for brand-new batteries and for batieries that
cannot be rescued by the Refresh mode. Because of the limer based charge termination Break_in
cannot be simulated by the Cycle operation mode, Not available for NiZn nor for rechargeable Li-
batteries.

<18
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SLOT PROGRAMMING VIEW (SPV)

* Discharge - Primitive operation mode which does nothing but 1 discharge routine, 0, eventually
followed by a rest phase, ie. D= Maximum discharge current is -2.004 per slot for all battery
ypes, rastrictions apply. Useful for analyzing the remaining amount of electnc charge stored in the
battery.

* Cycle - Automatically repeals the three distinct routines after the specified pattern, Useful for
unattended operation over an extendad period of time or testing the degradation of China made
Eneloop after 100 cyclas. Cycling a few times at high rates may help io condition new NiMH cells
or awake old batteries from slumber; interrupt the cyding when the discharge capacity has
sgemingly reached a plateau. Mote thatl a battery can be re-cycled only so0 many times before ils
end-of-life.

» Storage - Avaitable for rechargeable Li-batteries, generates recommended stable vollage levels
in preparation for long-térm storage. Uses the technique of reduced charging (C\-phase) and
reduced discharging (inverse CV-phase) to approach the largel vollage. For sloring rechargeable
Mi-batteries, no such preparation is needed, see BU-702.

CAPACITY (or NOMINAL)

Primarily meant as safety option, lets the user set a reascnable upper limit for the ransfer of
electric charge per discharge or charge routine of a program. Enter, for example, 4200mah for a
20% buffer on & 3500mAh rated battery, The capacity o 5 to prevent overcharging or
overdischarging, especially of batteries with unknown perfarm, or capacity. Or, may be set fo
stop the slot prematurely on purpose afler the transfer of a welldelined amaunt of electric charge.
In some siluations it may be convenienl 1o just sel it to OFF IR Break_in mode, this option is
labeled NOMINAL and the user is required tgiBler a value sibile, the nominal
capacity of the battery. 4
C.CURRENT

The nominal charge current. Must be seb
routing, In Simple menu mode the cf
Advenced menu mode itis set in +0.0

or operalion motes whi

However, the damm can discharg 4

another slot is started, all busy Sits would be 20l |
lo guarantee 1= Lilon batlery al =1, i
be busy. MC3I000 uses consta
initial discharging current auto
For programs with even lower discharging currefis fan=0
with tha D.REDUCE option.

OT PROGRAMMING VIEW (SPV)

C.RESTING

Defines he d s ent to the charging routine. Can be sel to
anythiin 3 modes which include at least 1 charging
routine 5 peri ent is 0. okling if TRICKLE C. was sel. and the battery

mode, and there is no resting phase

duration of the phase subsequent g
tween 0 and 240 utes for operalion

routing ring this period the current is 0,004, and
ation w no resting

Mumber of cycles. O ling operation modes such as Cycle (N=1...99) or
Refresh (N=1). It is OFF for all other operation modes including Break_in. As in sporis a trade-off,
mlng rap-aa!a Is good for ptaaenl alth, condition and parfnrmanca on the one hand, on the
al) it ages : Ambitious batlery testers can leam

e discharging routing, Can be sel to
which include at least 1 discharging
attery can cool down and rest. It is OFF
ase afier a cycling operation mode has

purpose, a so-called cyc! ilg . . g of at least 1 charging and 1

discharging routine jor vic@lversa. "D=>G=D", fur axampba Il start with an initial discharge before
perfarming a co S B ’g e S -gﬁzur N=1 the program repeals
the pattern such hat & com it o ays all with a complele discharging
routine, or vice versa. "C=D=C, N=2" would nasull in {CPD?C}D?C "C=D, N=2"in (C}=D=C=D,
While the user can specify C.RESTING and D.RESTING to be applied between the charge
transfer routines, the Cycle program signals the finishing of the program directly after the final
charge transfer routine.

TARGET VOLT

Similar to CUT VOLT, it states the direction and target, i.e. the voltage where the charging routing
is heading fowards to terminate the routine. Often termed ‘end woliage', the exact technical
meaning of this value differs slightly depending on battery chemistry or operation mode: the
charging of a NiMH/MNICd baltery ends as soon as the off-load voltage has reached this point, or it
is the on-load constant voltage during the C\V-phase of rechargeable Li- or MiZn-battery charging,
or it is the storage valtage in the Storage mode of rechargeable Li-batteries. Unless you're sure
why you're doing what, betler stay on the safe side and do not deviate from the default values,

CUT VOLT

Tha discharge cul-off voliage. Applies to discharging routines of operation modes other than
Storage. It is the voltage, measured under load, at which the routine will terminate the
discharging; or, when D.REDUCE is active, it is the constant voltage during the inverse CV-phase
until the routine terminates the discharging. Before the start of the discharge, this value should be
lowver than the batlery voltage (o make any sense, If set too low, the overdischarging will damage
the battery,
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SLOT PROGRAMMING VIEW (SPV)

CUT TEMP

The temperature cul-off. It is the temperature of the battery, or more precisely the temperature at
the slot sensor, at which the program will stop with an abnormal program termination message. A
safety option, it can protect batteries against unexpecled overheating, While recommended for
better air circulation around the round battery, measurement of batlery temperature will be
particularly off when the battery is left hanging suspended between the contacls.

CUT TIME

The timer cut-off, Stops the program with an abnormal program termination message when the
total time has reached this value, Primarily devised as safety oplion, it could also be used for
intentional program stops after a given time of aperation, for example in conjunction with the Zero
or -Zero parameters of the Storage operation mode.

TERMINATION

The termination current of the C\-phase of Li-lon battery charging algorithm, also of NiZn, When
reaching TARGET VOLT, e.g. 4.20V, this option will hold the voltage constant while automatically
reducing the current down 1o the specified value before it lerminates the charging routine. A high
termination currenl serves baftery health bul will not charge the full battery capacity. The
parameter defaults to 10% of C.CURRENT, an indusiral standard. "fero” means an ever
decreasing charging current: not good for your patience or b&liEfy but allows to produce quasi-
constant 4.200% battery voltage if that's what you're after. - means no C\V-phase once the
target valtage has been reached,

D.REDUCE
Discharge Reduce. Applies to the dischargeraull
phase of Li-lon ballery charging algorith
vollage constan! while automalically red
terminates the discharging routine, Se
the time for normal discharge cut-off, @i
battery fall below the cut-off voltage| Si
discharge process, reducing the dischange
means that the discharge currant will
beware, this could take forever and m
cases, lhe Storage operation mode doe§ P
turn it OFF,

RESTART VOLT

guarantee a minimum hartery
higher than the TARGET VO
dropped by the 0.05v? That @
restans some charging. For all o

DELTA FEAK

ompletion. A highar setting will ensure that
{ o charge longer than necessary. "0dv" will
ak extends to ltage plateau, i.e. does not show a well

2 '=I teries or at very low charge rates or bath.
thumb, use -dVifor topped off charging and

as no-brainer in all other cases.

e or Refresh program has finished to
feries topped off, i.e. fully charged, as
ributing to the capacily nor the energy
h modern LSD batteries often naither
keep the battery heated. which would

P opti aults to the nt program number in the slot under
i pphion o name. Changing the program

s th adifiee m seftings under a different
program number, Iawing the original set of prngram aetungs intact, very similarly lo the "Save
As " function as known from commen PC software applications. The parameters "Ready” and
"All Slots” facilfate assigning identical programs, duplicates, to olher siots by overwriting in
parallel the curently assigned programs. "Ready” saves the program under the present program
number to all ready slots. "All Slots” first saves the changes under the present program number
and then copies the antire program including its program number over to all four slots; in currenthy
aclive slots, the new program will not become active until the slot with the ongoing program has
been stopped.

Example: In TOV, slot#1 be empty and assigned with PROGRAM[09]. In 5PV, after decrementing
the program number offin #1 from [08] to [03] at the inverted top row, you access PROGRAM[03]
to edit its settings, thereby generaling a "[03°]" in #1 so o speak. The last row in SPV defaults to
SAVE TO [03]; depressing <ENTER> would just save [03*] under [03] and make it the active
program in #1. Depressing <ENTER= on SAVE TO [05] would save [03*] as program[05],
overwriting whatever PROGRAM[05] has besn before. and return to TOV; the onginal [03] stays
intact in #1, as if untouched. If (inactive} slotd2 was assigned with [05] before, then #2 would be
now ready yet to run the [03°] so to speak. Depressing <ENTER=> on SAVE TO All Slots would
first save (D3] under [03] and then make i the new program in all slofs. Depressing <ENTER> on
SAVE TO Ready would first save [3"] under [03] and then scan for ready slots: if there were any
ready siots, [03] would become their new program; however, since #1 is an empty slol in our
example, the siot would keep [08] and not adopt [03].
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SLOT OPERATION VIEW (SOV)

How o get there — In TOV, when there is at least one active slot, clicking its SNB will transfer to
50V

How ta exit — In S0V, pressing the ENTER button will return back to TOV, Or, after some period
of user inactivity, returns to TOV automatically.

Mode: t+ Charae
Capacity: Srfk
Uolt: 3.97/4. 284
C.Current: 2. 991

Maturally the slot operation view (S0OV) is avallable for active slots only, i.e. slois with an ongoing
program (SNB: solid red) or slots with a finished program (SNB: solid green). For such slots, 30V
can be accessed through TOV. Apart from the mast basic info already given in TOV, it also shows
quantities such as power, energy, ime, temperalure, inlemal resistance, and target vollage.
Whenever S0V is transferred back to TOV, the program numbers of the slots are being displayed
for a short period in the info message view (IMV),

The controls in SOV are as follows:
» Pressing the UP or DOWN buttons will scroll through the infia
e In S0V, SNB's of inactive slots are nol responsive.

e For active slots, clicking the SNB will switchi it : g the

stop the slot, The latter will make the SNE il e eaniig'blinking red-

green. :

» Similarly to DDV, for busy slols, deprgs tton (= 1
roufine and finish the entire program et this point, prematurely. SMB tums from Solid red
to solid green, This function provid i some manual Interactivity and control, if ever nes

& Pressing the ENTER button (=Ret Jm, will retum back to

The top line shows the slot number to thele
arder:

Mode

Shows which kind of operation mode is mnrﬁn -
MiMH battery type has 5 possible operation modes: Ch i @, Break_in, Discharge.
Faor fast identification each operation mode s accompanied by a corresponding symbal.

Capacity
Shows the absolule value of the
device and ballery: discharging
charge routines, Al the end of
of their discharging routines are s
typically, milliAmpera*hour {1maAh).

SLOT OPERATION VIEW (SOV)

i the cut-off W ILT}, for charging routines it |s called the
LT), a peration mode il is called the storage
RGET VOLT, toa). The physical unit is Volt While both values are disptayed with

internally the deyi res with +1mV résglution and accuracy.

scharge routine, During the routing it is
3 actual battery vollage from the beginning
5 point in time, and it is hence a theoretical
Dality, usually batleries with higher average
battery voltage can be traced back to this

average vollage of the presant charge

measured by a precision sub-
nt discharge currents, positive
peare (14). While the value is
A resolution and accuracy.

zlis transfarred between device and

afically, elécin riofin product of momentary battery

voltage under load and mom ry a current. Fol owing the passive sign convention,

negative values represent & ballery being discharged, positive values a battery being charged.

The physical unit is Watt (1W). Roughly speaking, the max charge power is about 13W/slot, the
max sustainable continuous discharge power is about -13W/device,

Energy

Shows the amount of elactric energy which has been transferred between device and battery
since the start of the ongoing charging or discharging routing. A positive value means energy
transfer from device to battery (charging), a negative value means energy transfer from battery to
device (discharging). Not all energy transferred from device to battery is stored in the battery;
some part of it gets lost in the immediate environment in form of dissipated heat, mostly due to the
internal resistance of the battery. The physical unit is Joule, or more typicalty, Watt*hour (1Wh).

Time

Routing time. Shows the elapsed time since the start of the present rouline. A program can
consist of several routines. When a new routine within a program staris, this timer is reset to zero,
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SLOT OPERATION VIEW (SOV)

Total

Total time. Shows he elapsed time since the siar of the program, In SPY, for long-term cycling
make sure to set the parameter of the CUT TIME program option to OFF becausa CUT TIME is
limited 1o 1 day, whereas the timer of Tolal can count up to days and days.

BattTemp

Shows the ballery temperature, or to be more precise, the skot temperature. Same value as seen
in GSV, it mostly serves as safely feature for battery overheat protection. To change the
temperature unit, go to GSVY and change Temp Unit. Mote that physically, temperature is a scalar
field quantity, i.e. any point on the battery surface will have a different femperature and depending
on the charging situation and your environment, the extreme femperaiura points on your battery
may be notably cooler or warmer than the single value given here,

SysTemp

Shows the internal system temperature. Same value as seen in G5V, it serves as safety feature
for device overheat protection. At full load it can go as high as 80°C or higher and will shut down
operation thereabout. The cooling fan is controlled by this value.

Batt IR

Shows the inlernal ballery resistance in miliOhm (1mQ ). Al Ihe slart of a program, the device
always performs a quick standard test first in order to determing the internal ballery resislance,
Aged or poor condifion bafteries have a higher IR and there neat up more during charge or
discharge. This measuremeant might be slig
Batt IR measurement in TOV. In both case
may affect it.

IAGRAM DRAWING VIEW (DDV)

n --": Ehachargar temperature SysTemp, the verical axis is
ﬂxed Since the horizontal axis rapra'sanl.ﬁ the total time, very long program durations, for example

present lhe data in a i

ak funmy, so for higher resolulion of
8 PC Link software. The displayed
ggram {SNB: solid red), and itz

green). DOV can be accessed

The control:
e Pressing the b é ﬁs of active slots,

» In DDV, SMNE's of inaclive slots are not responsive,

o For aclive siols, clicking the SNB will directly switch to ils graph, whereas depressing the SNB
will fully stop the slot. The latter will make the SNEB tum fram solid red or solid green 1o blinking
red-graan,

& Similarly to SOV, for busy slots, depressing the STOP button {=Finish) will stop the ongoing
routing and finish the entire program at this point, prematurely, The SNB turns from solid red to
solid green. This function provides some manual Interactivity and control, if ever needed.

® Pressing the ENTER butlon (=Retum) will return back to TOV.
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USER CALIBRATION

Very similar o the technology of 8 modern digital multimeter, the microprocessor of MC3000
measures the actual battery current (in seres) and the actual baltery valtage (in parallel) directly
atl the batlery in order to control and requlate the discharge or charge process. During the
manufacturing process every MC3000 production unit gets fested and calibrated 1o 2 decimals in
an expeditious process observing highest factory standards, Ambitious users who trust their own
expensive equipment more, prafer their parsonal fluke to serve as reference, or look for the grain
of supreme precision have the possibility to adjust the MC3000 factory calibration by a few
counts, Mote that production calibration procedure, undocumenied in this user manual, differs
from the following documented calibration procedure in user calibration view (UCY),

Steps for user calibration (Voltage):

# UOLT CURR s
1Calib.U: =Y. 18
3,96
4.15
Y. B8

1. Hawve a set of 4 batteries with stable offiine voltage, prefera
digital multimeter, measure their voltages accurately with &
“1IWV-range setting, e.g. "4.10285V, 3.97013V, elc”.

2. Have the MC3000 connecled to power and g
and the STOP button simultaneocusly uni
decimals, e.g. "4.088V", and release (hé
mode for slot#1. _ F

3. Enter your own DMM measurement founded to 3 decimals, in this example 5 ¢ ‘.
"4.103V" (410285 = ~4.103), with t elp of the UP or DOWN huflnn and save by d
the ENTER bufton. Saving takes a C

4. Repeat the procedure similarly f
simultanecusly until the battery vollage
release, elc.

5. Recheck if the voltage readings of MC3000.a
other batteries with stable voltages, -

over 4.0, at hand. With your
olution of 3+ decimals in the

g remaining 3 sl depress SNB#Z
in slot#2 is being displayed with 3 d

Mote: One does not need 4 different batleries for voltss
stable voltage, the same battery can be reused in all & one does not need 4
different batteries for current calibration. As long as the battery is able to supply high constant

current over the duration of th libration priss, m'ma bbm muN
slots.

Wholesale

USER CALIBRATION

Steps for user calibratio.

reading, e.9. %1008
the battery current Hsk iing displayed with 3 decimals, e.g."-1.000A", and releass the
2 buttons in time. You are now in |::1.|m3nt calibration mode for slot#1.

o DM als; in this example 6 counts up to
".1,0064" |{1.00639 For DOWN button and save by
ing the EN 5. Observe how the multimeter

matical "-1.000.. A" booyah.

38 slofefun the same -1.00A discharge
le reading, then depress SNB#2 and
it displayed with 3 decimals and

program in unti

Sror ,.WWh

release etc e ne 1 lively at the 3rd decimal, e.g.
between "-0.999.. A" and "-1.000.. A7, Ihan daprass SMNB+5TOP again and, in this example,
enter "-0.9994" the resuling owershoot might fluctuate now between "-1.002.. A™ and "
1.001.. A", then enter "-1.002A" and =0 on. This recursive procedure can appear ledious and
hopeless but eventually will lead to the desired "-1.000., A" mullimeler reading without
noteworthy fluctuations: you have reached the perfect calibration point for that one slot, too!

5, Recheck if the current readings of MC3000 and online with your personal fluke do coincide for
other programmed discharge rates, e.q. -0.054, -0.104, -0.504, -1.50A, -2.004A.

In theory you could also use a lower vollage battery for voltage calibration or a lower discharge
curent for current calibration, however for guaranteed consistency across the 4 slots and the
entire voitage and current ranges we do not recommend lower values than the above suggestad
ones, 4V and 1A. Since lemperature of components and environment alters measuraments by
precision electronics, please make sure that user calibration is done under isothermal conditions
to make any sense. In case of error or mistake, vou can reset the calibration to ex factory
conditions with the Calibration Resel menu item in GSV. Good luck,
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PCLINK

The visualization of data helps with the understanding of battery performance or the details of
charging algorithms. The free PC Link software offers convenient operation and overview of the
charger from a Windows computer; it may also be needed for downloading and installing the
latest firmware updates. The software aulomatically retrieves the program settings of each slot,
and with the click of & mousa the user can simultaneousty menitor the most important quantities of
the four slots through real-time graphs and, for example, track all charge and discharge capacities
of an extensive cycle program. For more detailed analysis or posi-processing the user could
export the data to *.C3\V-spreadshesat formal and import the file to M5 Excel or other third-party
software applications.

In order lo connect the charger to the computer and use the PC Link software, the user is required
to use a USB cable which is not included in this package. The cable should be a high-guality
premium USB data cable (Anker, Remax, BlitzWalf, a.0.) to ensure dala integrily, and must be
terminated on one end with USB type A plug for the connection to the PC and the opposite end
with Micro-USE type B plug which connects directly to the charger at the FC Link pori.

As with any other smart piece of software, handling the program itself Is intuiive and self-
explanatory; no help file or usage documentation is available. For infarmation on technical options
and paramelars of Ihe device, please refer (o the corresponding sections in this device manual,

In the present PC software version it is notl possible to co
discharge to 3.6V followed by -1A discharge to 2.8V, to a Sing
maantime the user could program different charge sleps in sep
out the combination of steps manually,

The latest version of the SkyRC PC Link soffwi (Talas 8 { loaded from

www.skyrc.com. Free third-party MC3000 i k- software (Linux could
be found on Imgtfy.com.

& sevaral programs, e.g. =24

FIRMWARE UPDATE

levice because in most cases the user is good (o
W However firmware updates are an opportunity

for the compa ; heicode and let the user profit from continued
developmgn . suggestions for incremental changes in the
firmware Wil i on a regular basis. In principle various

uld be technically possible, for example an

ct all USB cablesian
arywhere, close and ex softwara and hardwan
& communication. Connect the device to its poWgr

18, PC Link premiu B data cable lo SO
CESES N0 furthe iers or USBinve
sftware and test the funclitnalityof the

fnware Update and wail patiently until the automatic

A . WARNING: The updating is a sensitive progess and

takes up to 1-2 minutes. During this entire period the LCD screen stays blank, and cider
) £ &

C, for example by plugging or

pl the data transfer, the power
similar, at any time during the

production=units a completelyedead. Do NOT |
supply, al o MOT @isturh the” ase. the davioe; tha F
unpluggi er devices ffing Bluslooth
updating ure use this |ead to permani

nd n the re version the updating

image of the device!
smay conclude with an aulomatic
soft reset, of nat, Thewaser is at i to check the upgate success and, if needed, perform a

Go ahead and enjoy the updated code.

d power cables, deactivate Bluetooth
on your Windows PC which access the
supply.

act the device to your Windows PC. In
s need to be installed. Launch the official

3000 is yet ready for operation.

The actual currently possible firmware update procedure can deviate from the procedure
presented above, Please find the latest information regarding this topic on www.skyrc.com.

Attention: Mote that in general a firmware update or factory reset inflicts loss of all user-saved
setlings in SPV and G5V, other than user calibration data. On the one hand the updating
procedura tries o keep the user-entered settings intact whenever possible, on the other hand
major changes in the code entail a soft reset perforce. Hence before performing a firmware
update, be prepared 1o bye-bye.
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BLUETOOTH APP

The Bluetooth 4.0 connectivily allows the user to remote control and monitor the MC3000
comfortably through an app on a portable device such as smariphone, iPad, or iPhone. The iOS
app can be downloaded from 1Tunes Store, the Android app from Google Play Store. Operalion of
the app is seif-explanatory and the same on 05 and on Android. Explicit painng s not required;
after download and installation just activate Bluetoolh on your mobile device and launch the app
MC3000 and your device will establish Bluatooth connection automatically. The blue LED, located
on the right side of the charger, indicates when there s Bluetoath activity going on

[ N T T
SkRCMCI00

2 [m]

OE4510]
Scan with ﬁ Scan with
- your iPhona your Android
to download, E to download,
e

Operation

1. Disconnect all USB cables from the device. Connect thes
power adapter to MC3000, then plug the power adapler Inlg
oullet (100~240% AC, 50/60Hz), For besl possible mutual
compalibility go to the language system setlings of the MC3000
charger (see GSV) and of your mobile i0S/Andioid device and
set both lo English. Mow aclivate Bluetooth antthe two devices,
launch the app and realize the BLE communication betwean
them

2. Insert battery, the comesponding SNB will light up, the slot | ready. Meanwhile basic
information on battery and operation mode is displayed on the mobile screen

T N T T
Candsl PROGRAM %
| |

E> CulGuret  10mA[ — |

T T I P jamtin 4200 b |+

o i v o |

e T 1 L
o - - T fonregl  so-B(I] +]
. o aam B =xm Lttt T

. s . ¥ E .

Cut Tima 120 mify| Y
Enter Pragram Setling Add Program Select Slol

[T R T T
Cance EDIT Sare
~ MEnE
Likor Charge
. =TT
Cumrore 1004 =] +) {
cutCunant'|  10ma [ — [+

Tarpet ot @200 mv [ — | 4 |

Zut Tomp. B0 | =1

Cut Tima 120 i | ==

Select Battery Typa
and Operation Mode

Video Tutorials
Please scan and walch the tutorial video above how 1o using apps to operate
the charger.

BLUETOOTH APP

Liton Charge |
Capasty  2000mAh [ — | +
Casrrani 1004 |
Culcument  10mA[ — | £
Targut Vol 4200 mv |

Ll Temp. BOC |

Cut Tima 120 min |

Press SAVE to Confirm
Press OK to Confirm

Cimced PROGRAM + Coredl  PROGRAM 4=
Lion  Chavgs Lk Charge
St Al Dot 1004 Capicie 200 | St Al Corrert 1 Capachy, X0,

Start the Program Entar the Program

a2 MCI000
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BLUETOOTH APP ERROR MESSAGE

3. Press 'Details’ on the screen to view graphs and slot operation details, such as Battery Voltage,
Current, Temperature, Resistance elc., in a single overview. The batlery icon is for swilching the
view between slots.

In case of abnormal program t@rmination or other ordinary error the screen will display the cause
of error and epiit-@n audible solind)

TN T o — - T— 1 7] Ga cit I‘.‘:ul I.Jser sel capacil cu'l uﬂ' value has been reached. Set it higher or GFF

K- | Datails = Dotails P a...... Ny R R e bl
Timar l:ul qur St tolal time Hmit has baqn reached, Set it higher (<24h) or OFF
Batr.Tamp Cut User-sai bancn_.' lemperaturu_ has huen reau:h-&d Set it hlgher or {]FF

Tirrue D0k 5

Traac

SysTﬂmp Tuu Hnl

Co nnect{cm Break

Input Volt Too Low

Ememal uzrnperaturc alarm has I:n::en. tnggnred Slup aII and CCICIl n'f‘f

The battery mnneclu:ln 01' a bu55|' slol got :ntermpted {:I'vecic the

l:.ﬂnnﬂﬂtmns and questﬂ}n Ihe bﬂtter'_.r hearlh

The input voltage |s ba'rml.r 11V, Connect proper power suppl} ar in
GSV lower the p.arame'ler of the Input apluun

S Chinge g 435N Sk Crarge ubltga: 432V A U PPl .« ) .. o EYu,
Capaciy Hmlh (=T F Capacey: 31 mah (=
bt iics i P ] iy i . Y Input Volt Too Hi Tha Inpul vﬂ!tage is abn'u'e 1E.'-.-' Dlsmnnect POWEr and cannect proper

power supply.

Rmrers-a Palarity Mo such wam]ng whaﬂ a ballaﬂ-' is mnnected incorrectly. Don't fool
"arnund
Short Gm:u!t! Nu such mrnlng when a srul is sr'm‘i-l:lrcuned Dun"l mess aruund

unknown err thx

UnhandiedException

'-.-'nllage nl’ insertad n,.-:llery seems off, musmmch:—:s Ihe pmgram rr:ur the
slot, Check BATT.TYPE.in vour program settings, o Iry a Factory Resel
Nole thal the mirimim, aétapled 'mriage is 0.2V and the maximum
vollage per slot must not exceed 5.0V

User calibration of the slot seems tolally off. Perform Calibration Resel
in GS"-" o prexenl potential damage

The venliation fan was supposed to start bul there is no current flow.
Check conneclion to PCB, check fan.

Bad condition cells or batleries with high internal resistance may be
rejectad.

Spontanecus exlraordinary internal error of unknown origin and
magnitude, sneaky bug, thanks for your comprehension. Ignore or
unplug Trt_'lrn Mains

§3%&ﬂ #wlh'
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1)

2)

3)

4)

5)

E)

)

When I discharge 4 fully charged 18650 Li-lon batteries at 1A/slot together at the same
time, the plastic radiator grille gets hot, the metal (+) contacts too, but less so when |
discharge a single Li-lon battery at 24. What's wrong with me?

- Mothing. All is good. But if you don't feel comfortable with the high temperatures at full load,
how about discharging two batteries instead? You will be surprised how not hot the externals
et at reduced loads. In any case, no need to worry, the dissipated heat will not damage the
charger of your batleries.

The fan is noisy. What are my options?

- Mo, the fan is not noisy, The charger comes with a low-nokse high-speed 30=30=Tmm mini
venlilation fan, firmly clipped to the inside of the bottom. You can check,

I am trying to discharge a Lilon with 1.5 amps plus a NiMH with 2 amps but the charger
refuses to go higher than 1 amp for the Lilon battery. Why?

- Because of the higher nominal voltage of rechargeable Li-batteries MC3000 allows only one
busy Lilon slot to discharge such a battery at a rate higher than 1 amp; the presence of any
second busy slot will instantaneously fimit all four aclive or inactive Lilon slots in their
respective maximum discharge power, This must have bees lained before in the manual.

I've placed a flat top protected 18650 battery in yet the slot info is still

displaying NO BATTERY. How o proce

= Check if the battery is inserted with cg
proper connection with the slol metal
sacuring the connection. OV-batterie
protection is tripped; click the slot

Can I discharge non-rechargeables
to verify their rated capacities.
- Primary batleries don'l oflen coing
discharge capacities of primanes of diffe
oplion for discharging Alkalines, use B

with a capacily rating bul yes you could Bo

Keeps me wondering, what does the femm
voltage, nominal charge rate, etc’ actually
nevar cared to read up on it.

- Nominal is a word derived from Latin, The Latin word “nomen’ mea

Does the charger have t-in prote aga EVErs
overheat, overvoltage, o ad, stupidi o X C
- Do not misuse, abuse, or nd. evice

GLOSSARY

Understanding gl its user-friendly interface is easy, For ease of
discussion i lj ing abbraviations:
)= = program 1
o #4= siot siot 1 f‘
B = slot number button or its LED

SMNE#1 = slot num

slot 1

= lotal overview

= info message view in TOV

( W = user calibration aaw in TOV

) .ﬂﬁ: to start the program

Busy slot = a slot with a2 solid red SNB. i.e. running a program

Finished slol = a slot with a solid green SNB, i.e. finished the program normally
Active slot = a busy or finished slot

Electric charge transfer = either charge or discharge

Routine = charging, discharging, or resting, as part of a program consisting of several
such routings

Inactive siot = an emply or ready slot

e Operation mode = Charge, Discharge, Storage, Cycle, Refresh, or Break_in mode
¢ Program = an operation mode tied to a full set of settings and with & program number

assigned to it

Program number = a program number 15 the program with this number, and not only the
number isell

To finish a slot or pregram = the busy slol becomes a finished slot
To stop a slot or program = the aclive skot becomes a ready slot
Cycle = saquence of al least 1 charging and 1 discharging routine, or vice versa
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SPECIFICATIONS PACKAGE CONTENTS

Input Powear DC 12V - 18V 6OW PSU adapter output specs Beep Sound oclaves
Circuit Powar max, Charge power 50W |x]=x, for x=0 elacironics vs. battary slols
mia. Discharge power [-15W) |)==x, for x=0 salety cut-off {+ safety net)
Battery Count 1~ 4 single cells, cylindrical 4 independent slots safity net
Battary Size AAAL AAA MM Sub-C, C D™, **2 calls can fit together with 2 ventilated room
10340, 10350, 10440, 10500, other batteries can be resel

12340, 12500, 12650, the latter undocumented

13450, 13500, 13650, +1mWinternal resalution 50.1% accuracy at lab conditions
14350, 14430, 14500, 14850, s Linternal resolution =0.1% accuracy at lab conditions
16340, RCR123, 16500, 16650, Standby C t ' ready siot

17350, 17500, 17650, 17670, External Ports Input, PG L gower output | Micro-USB B for PC Link

18350, 18490, 18500, 18650, 18700, USE Power Oulpll

DC 5V 2.1A USHE A-type
20700, 21700, 22500, 22650, 25500, Firmware Update via PC Link
26800, 26650, 26700, Dimensions (LxWsxH) not 50 compact
32600, 32650, 32700 terial g ! mini cooling fan
Oparating Voltage Range | 0.2V ~ 5.0\/slot ax. admissible valtage 5.0V ight unplugged device
Battery Chemistry Type MiMH, NiCd, NiZn, Eneloop, RAM, ischarge Alkaling or Zinc-Carbon
Lithium-lon, Lilo4.35, LiIFePO4, LTO ith MiMH
Battary Capacity 100mAR = 50,000m Ak fety cut-off &
Ul Medes urmimy, Simpley Advanced
Charge Cumrent Range L01A incremeants PAC mmﬂé S a I e
Charge Algorithm de ctian | 1. SkyRC MC3000 Charger | Mcwomw

modified pseuda STC
termination currant

2. AC Switching Adaptor e

3. Instruction Manual ,@

CW Termination Current

-dW Sensibility
Trickle Charge % /
Discharge Current Range “ /
Discharge Reduce '@ i
Operation Modes Charge, Discharge, Storage Bo

Break_in, Refresh, Cycle | depenitn BATT TYPE
Cyole Count 1~ 9% cycles —
Cycle Modes 4
Rest Time Orni 40min
Safety Timer 1rmd 440min ok ]
Mamory 30 glabal programs
Display 128
LED 5
Controls via 8 buttons, PC Link, or BT 40

TR |
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CONFORMITY DECLARATION

SKYRC MC3000 satisfies all relevant and mandatory CE directives and FCC SubPart C
Intentional Radiators section 15,247
The product has been tested 1o meel the following technical standards:

Tesd Standards Title Result

Wideband iransmission sysiems; Data ransmission equipment
EM 300328 oporating in the 24 GHz 15M band and using wide band Conform
modulation lchniques atcia 3. 1(b} EMC requirsments

Elctromagnetic compabbiity and Radio spoctum Matters (ERM)

EM 30746891 EwctroMagnetic Compatitdity (EMC) standard for radio aquipment Canlorm
and sarvices. Pan 1: Comman lechnical requirsments

CE-RATTE Elnctromagnaetic compatibiity and Radio spoctrum Maiftars (ERM];
ElectroMagnetic Compatibidity (EMC) standard for radio equipmont

EN 30148917 and - gendoas. Pan 1T 5pecic conditions for Broadband Data Conform
Transmission Systems articls 3.1(a) Health requirements
Assessment of the complance of low power electronlc and
slectical equipment with the baslc resirictions related o

EHG2y human exposurs to slectomagnetic Teids (10 MHz 1o 300 Conferm
GHz) arécle 3.1(a} Salaty

Foc FCC SubPan © Intertional | Opsralion siathin the hands 902 - 023 MHe, 2400 - Conlarmh
Radisors section 15247 | 24835 MHz, and 5725 - G850 MHz,
FCC Note

This device complies with Part 15 of the FCC Rules.

Operation is subject to the following two conditions: (1) t
interference, and (2) this device must accept apif interference
may cause undesired operation,

THE MANUFACTURER IS NOT RESPGNS| OR AN

10 OR ER
CAUSED BY UNAUTHORIZED IFlC TIZIII TH y
MODIFICATIONS COULD VOID THE Lk S AUTHORITY.TO OPERATE THE EQU|PM

To maintain compliance with FCC's RE @xposure guideli uvipment should bain
ii20cm betwaen the and your body.
ialares that this [type of equipment AA/aAA WM

and operated with a minimum distance

Hereby. SKYRC Technology Co, Ltd.

BATTERY CHARGER & ANALYZER is in compliance with the essential requiremenis §
relevan! provisions of Directive 1999/5/EC g

vice may not cause hammful
ed, includinginlerfers

E This symbol means thal you must disposi.

LIABILITY EXCLUSION & WARRANTY AND SERVICE

se with the types of battery staled in these
ind if the charger is used for any purposs

follow the instructions supplied with the
wou employ for using, operating and
MmN g e deny all liability for loss, damage or
which are incurred du mpetent or incoftect use and operation of our products, or
are connected with w:m in any way. ess otherwise prescribed by law, our

Lo pay compensation) regardiess of the rgumeni employed, is imiled (o the
e of those SKYRC ucts which were immigdialely and directly involved in the avent
amage occurred, '

We guarantee this produc v free manufamrring and assembly defects for a perod of one
year from the lime of purchase, The warranly r.m!:.r app!las to materal or operational defects,

ich are p at th e will repair or replace frea of
ica cha
is wananlgr ot val & ‘ @ ansing as a result of misuse,
a resuy
e warranty service is [

youllined in this manual.
If you need wa

it rgdegaler in the first instance, who is
responsible for piotessing gus E‘Zﬂ ﬁ“iﬂh shipping cost. complicated
cusiom clearance pfoaadums to send back to China. Please understand SKYRC can't provide
warranty service lo overseas end user directly.

If you have any questions which are not mentioned in the manual, please feel frea to sand email
to info@skyre.cn
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