©

2006-2007 ISTC WORLD CHAMPION

CELL MASTER

HIGH RESOLUTION 16BIT AD INSIDE - SUPER LINEAR-CURRENT CHARGER

OPERATION MANUAL

Please read the complete instructions before use.




1.CELL MASTER 3
HXIZ20{2l CTX CELL MASTER(OIGH CM)E 7L ai=H M THEFSI ZHAFELICEH
CMZ 2 J|2t0ll 22 ZE HAES 2EHU 22t 40 25 HAERZ EE
ZA D=2 €1 A= tiHel S UL
dl0lAE SOt 20 ot 25 E§HM AN FHS0| 2HEGHD BiE2I0f CHet 24E
OIMINEOl MM UM JI20 S48 SHAEI LI
Y 8 E BFSZ0] Jtsst eILIo] A S HESHHAT SHINHE HY 4SS
TAZ QHEE SH0| Jtsotn Hatet 8 20(0F ISt =S 16bit AD AXS AFZGHA
ZIMME 2R 3mV HIME S0l S2H0il 21X 210 2NHA ¢HEE SH0| JhsELICH
M=Z0l IHEE S LCOt 420X LEDE UHE HYS GIHME L2l SHAEES

shEll & = AEE SASLICH

A2 212 2 20T S 70t 102 HO S0l Jtsotl) siEel2l & oIt
H58 2ot2 = A= A0IZ2 JISHHA BHIotd A0 2 270l HEELUIC 2l§ 0l
,2cli S8& Jtsot 1 8% =5

.

EHER

ERSESES

UMEZ

MY X
e 10~9990mAh(X & J}s)
EHEF.. Peak & CTX charge, Trickle, Flex, Li-lon
ECI2 SH(BETE BEF) i) 0.1A
=S PSRl 0, 3~99mV/pack
A A, 0~9Level( =& It s)
2E4A.. . &
=1 I

H2AEXI..

A CAUTION

e CME2 DC12V M3z HHEE a0 20 AES SEULCH
1

e S0 LD MAXHO| IS8 R/ICHIAZH MS M9 MEcH0Io AISS HE
® CMZ Ni-CD, Ni-MH, Li-ion, Li-polimer HiEl2l & & S&J| LIt JIEt THE

SotH ¥ S =g = AsUILCHL

.

& LICH(#MM-CTXP3)

E=2 HiElcle AES

o=

o =, UAID|, ANZH SS Lot Msst SZ0A ALZSHAID] HHELICH £ J1E0IL EtE S & S8
ole 2Het QAL &l FA0UAME ASS SELLC. A0IA2 SS7Y F80= 28 S22A4S /AXGHI
20t FHUAL.

o XY MAE HiE IS SNotD HE2HZ0| & HiECl= 20 SHGHA DHYAIL.

o O 2N SAIE SAUHOMACH AFHZSHAID] BHELICH

e U=HA0INH=E SH XA HZEUCH HM2 +, SM2 -LICH

o SHSl= 4 2EUANE tHH2I0 LEAIZIESS SLICH

® SHTAIHHECIS 2501 AL ES ol= BR0= SHS SHotAlDl BIELICH

® DEXIIL EIOIOf ER01Q SAI0 22 MIAMSU0IE S ZR0E LHHEL0 =2AH2Z SHMA
SRS Y = ACLZ B IFANSCH0IE ALSOtAID| BIHELICEH

o HiE2| S=HOIL UHSHO| 5/Eet IS0l ALCZ & SHSHE CMS HUA 2= ELICH

_K‘] =




2.2 EtIIaA=&0|et?
e ZXS AIZSID £XI|= MRE HIERIZ 2251 SLICL 012 QI3 HiE2Ie Hge BH
S 2212 SUICH OF2f JHZTOIA S8 HHEI2IS EF0| HOl 2UZ SRS HUAS2A
M0l 52 (Negative delta V)3t ELICH LEHIT SMA0I2H &S 1 M0l FDE WA
ANGHM EHNS SSol= PACZ RICECE AEE = Ni-MH, Ni-CD HiEf2lel S8 walo
UM UBLICH
MOLAE S QEHTID 3mV/pack JHRISl HE0| JHSEILICH 0l'= TIAEMA 0.003V0t 5125t 2MS E280=
ODIBLICH B AIBED Y= 9 SMISEC O HHE SRE2S 5= AYLICH
3mV/cell 2 BAIE= £XI|= 640 242 3x6=18mV =, 18mV © YEHIT 2tS JHNIN S= AQLICH S0l 212
LIZI2A BHEIZION D0H2 Of HEXES 5IDAOF 0| E2E= 22 90IBHLICH
MOLAES DEY 16bit AD AKIE AIRGH0) 28 LELT A 3mV/pack 2 A B 5IRASLITH
w44 BiELI0 Dl Hetst Mool 22 JlCe Nl 21 IANM S2oks “HZEET R )
oSLICH
o 3MV & F A

Aot 222 1

or
n
.
=
K

Voltage
A Peak voltage 9.180V

3m

Cut off

Minutes

ONAl: S&, 2&, A0IZ2E &
OFFAl - Ol S&= ot UK &S
TZ0 st 2 SH, UM MOS B2 E2ECZ2 EE S

B Zmel BX, WA,
IR0 B8 2N BSE : L0l 5
B 2w

120 &

_K2_



4.MAIN MENU

INPUT DC 12V M Mo o2s =2 + g5 qoeun
&*- 2seconds — USER SET UP Ol Ot3AJF JALH I E SE It ASLICH
U:ﬁ@m\%rmlﬁ IS 20|14 29 CELL MASTER V1.0 D
USER SET UP2E2 SO 2ZLICH(Page4) | PLATINUM EDITION
M A .PEAKCHG1 M)
Page 5 PEAgECTHSFFfGE -« & M H.PEAKCHG?2 M % —» PEAK CHARGE  Page 6-7
4 B .PEAK CHG 3 M
M 1 .CTXCHG1 M
Page 8 CT);E'T“L*JF;GE & (W 2 CTXCHG 2 M| o cTX CHARGE Page 9
“ |W 3 cTXCHG3 M| ™
DISCHARGE SET UP 4~ M 1 .DISCHARGE M | ®» —» DISCHARGE
CYCLE SET UP < M 2 .CYCLE M| » — CYCLE
3 .LASTDATA M| » —» LAST DATA
(% 4 LILIONCHG M| » —» LITHEUM-ION CHARGE
SFIE 0lgct0 NS A& LIC
E%E% ges Hise ZEoA gL,
JE 210 YU2H HHE WMEAH 0IsSAIZ = UASLICH
,ETO0IS BRI (PEAK, CTX CHG)
M B PEAK CHG 1 M
4 B.PEAK CHG 2 M
M B .PEAKCHG 3 M| S . 35econas — [H B PEAK CHG 1 H]
M 1 .CTXCHG1 H 1 *x Name Set x
M z CTXCHG2 M
N ees [ £ L L
BACKWARD &2X&= FORWARD

_KB_




I4 +2seconds

MAIN MENU

5.USER SET UP

_K4_

S g
Wy
&l g
- a3 o
RS g g
od_ 1] Wy — . 3
N RN = O ral
wn L < 3 ' S5 %
v e w50 oo ad2x
< WS %:Ia w Jo® > |
T W= %) =
= sgn A w | 7555
. < A S X ]
W £Za M Wl s g5
55 =3y ' =5 m D oy 2
Y 5D 210U 252 Wi =ar =5
Bﬂﬁ 10k i o1 == O e m_ﬂme
U= = o =% = o Mo
< <« 3 g2 O L
w o nwuw < o5 U gy
> > =38 w (o0 Wy,
N , ETEMERS
. . w o, WH AT~
- = ) S
o s =0
E E Fw
o z %) ar ) w
o ™ “ i .
> ™ . =) ) uy 4
ol u u by
i -/ Bl Fll o
z 00
= o « K] M M
2 N > » .
s 4 ' : Y e i Y e \ e _ ) ( ( \ . N
' - — ' @)
5 o S _ o S =
= x =z — N — L z cZ ==
S = M < S Wiy |2y |2 v |50|y |lwO
S|t ghlr|uelr|z|® I S8~ |x | T |ow
-~ o > o ol
- E w -3 2§ 52 |12% (83
10 M D S = » W w o5 @' U_ S 22
z= Ec FZl [¥=| |E 2 o E
oF Sa S = w M
-
| n_U . ' ' 1 '
. ul =
otz Afoi_ %_zpl o .
T 3 il . = -
RESTE A__mﬁ o S =) o 2
W= 8 BE oS B El - = -
RIRMOog Sy, 3 o o = 5 Y
RO o Quly B 3 bl g z ot
IS TET Renf mog I ° e o= &
o wms Sh W s 5% <+ 512 =al
oo 0w <UE ol JE,; . N AT.q.v = o
e R Bplim= F2po N %_w__ o2 3 R0
st Hsted Wt i * ﬁﬁn@ Fm,_ﬁ B
Rral o o ZZOR0O gy L Per o 1]
Z ez EVIS ol B0 53 1] RTL un
=W R TP 5 u me = 5
ﬁ]}@go LE@%%J =ik ™ ) e 3 oK 1L
,_As_:o_ﬁM oY SHW TR Ik Ly +o 5 Ol 51
Sxafs, EZolizgm TAWT 4 mm,:_ omes S 5
— &5 b oL ~ z —J =i o
ommgwfs Sraxror KMEWE o Wy 20058 o5 e
SuPFs 8rSuFs 2MyYy  Om » ouE2  =Ta wo
QU= S o g WO S Zn >= (S SO n=
S=z5=8 BwlWut Zyos o_ Qo Lz  g=° o=
SmnE  ROFDHITH L SIS of o= _~%E T 4 o
ORMMKS - i E_x‘_QoAﬂr > o IT2=s =g oo
Zmmoma SsMoR 3 tM<lic gl Lx I=68 Sam 20
O==ris OOWWSWFHIoE X3 N




6.PEAK CHARGE-set up

- N
M H.PEAKCHG1 H
L H .PEAK CHG 2 )
¥
- N
EME HERS 4 +8 NFSUL, & 45
* CELL NUMBER > | &880 002 Cn aans wam
L dn A&n Tn | =do.
¢ »l
( | EFZQ 0RE M AU EEH HAISH
* FAN START TEMP X | B8 S i s ntice aascon 225 oe
6 & &n Tn | Jisguct. oz sgU.
e
r \ =X Z2ecE H4FBUL. STHAE A
% CHG STOP TEMP x BiEielol Bool RRASIEE BLIC.
] BHE 2] E1IOl Mot ARG Scats AFeLC)
6 én & Tn ) Gizsois 45-505, A= saS 40455 BEz
HSEEUL.(ZHZ0l Dot Z24 #HE)
¢ >l
r \ =X 2o DMEES £WIIS0 E212 AKX LUT
* TRICKLE CHARGE x YE detsiol E8 52% 0.1A EH0
X==UC
6 dn &n ) NI-MH(UZ42) BiE2Ids ARS 2601 LIS
(Ni-CD) BREf2I 0 e == otAIDl Brelic
¢ >l
- N
M H.PEAKCHG1 M
B.PEAK CHG 2 |

¥ >

Page 6 PEAK CHG 1

( KEY OPERATION h
I« INE A= 0

V¥ A VALUEE &%

~
OPTIONAL PART

MM-WTB Warming tray blue
MM-WTK Warming tray black
MM-WTP Warming tray purple

MR-12FB 12V Cooling fan stand blue
MR-12FK 12V Cooling fan stand black

MR-12FP 12V Cooling fan stand purple
_ J

_K5_




—
[E]
&
ol /
2 u o K . 1
0 m} 3 u] A
O X XN 5
E o N S w
g of 08 o >
e - ow® || Ew = E
Guw U Do w|f oz g
as :._OM».% o@ _ ( N S~
Ou ° o_leﬁE g o =
N Gui =l W o 5 © P
Lw &% ot g O o £ |2
¥ = wg w0 ] E2 3 = " s |8
N Xkl sEon ® 3
X A-Da e M 0 2
v 4« = so1 © T =
LR ) e . o e
N@hﬂ O A0 = m 9
e =) m N o
owoe 4 = Ei (] =
A R 3% - %0 < 0 0 S
B o W E mx o
mI TS +3 W I
AW D e S mMP
MMA,H RS A = <
SHOS us 0K 3 uh -
— — 3 cw
o W 8 <0 &
us 0 = So
ot R S %m
) wo <= - o N
- oo..U R -
W Of Ko S < =
[y oo 3% \ > £ S
55 X - S = o
a1 M n
wLe o =3
ITECI= ™
ToU 8 =g _
WEH O[] O = <
=em O w - I K n
- ) [
xS or o wos - B 8
LE_2o 0= ., N0 =< ] S
50132 o - o o= Ul U g Sop
wWImRG < Is W, =35~ W
ernaﬂc: EO — W.A\ A @ s i oo, E muxo)
Wwssws) |mo » ne momom M PO dD
=3 W gy s WK Ty mpR0R
S oy oa U o Mmg) Gemn
. W5 =5
e S5 0o ogm RoK R g Slw
ol N 5 U5 wy w22 = Mo Dl
o 5 N[5 T g W wom Nova 3 o0ir
= w5 a Wy 95 g W RS wrlo Wor
a1, 28 53 s zM S "o o T om 20 Moz K =
o Bl ORI S35 S _5 =0l 5 S JKw ] U e
O = AN mRe2 = o1 5 o= -0 0 ) -
O Mpf g g N0l 0 °x 95 g WA MR ST
o I3 == 2ol MR R oFY s w s Fur =05t ™ STy R
S 2 ®sm s oK L5 ol "y © 5., gt a1y Jo_®
S5 8 _yog 55 X TS > B ow BaE Dapy sy Oy
o Solm® o= or Yz U< E o5 B, %0 c=m0 Fza Do
oS Smgo W ™ U<k Oum Wiy e s
= Silge FE Blol 4 5= Z o Mo oS <= 055 xRl
O | “oa | |acT op ||8 sE % Supy GEsR RTR <
+ o =OF R I = U=2_ 55 <z
4 SNy o Naoid| [so® IY ||©.3~ Blaots wows  DEK M &
SmI®Y T B2 == =< o 7oy m-h,afsuumoxiﬂ_:AJD% S )
s mauola._\ =) = = s 0 UK 0= WS Huim= o w1+
A LoMx Lo ol s o\.AMEMm E,E\Ao i JIRS JoBE™ oy < LWJIA 5. @l
H 3 LU R TTTEN ,X_JT » 15 16 moit c] 6070 L4 MAE_&E;ESWU” Ay 50 o
Smmasind Sy Tuwma s¥lm oy MR s W = WA R
O NWGWH%MWW% MDﬂ_z mmauEa Wi~ WNIMENM x55 gmim =oR
MZEESTaaIgM 2" < s om=20 il O8Xos Spom LEp= &R
X AZIE SOMA S T 5 WR MCHLMM HZ3m wu,_ogw“m&Ez@ Aiﬁm Moy
— oy gV e Pl @ ~=O= by iy ic =
o888ma 52 RIZ - 575 ) Soms o Mm&uT Qpm= T3 MRy Gy 050
—z= aorsWrip < & & IS <0y w3 SpruoEN kA= (rviadid i BN
w | RS Suws| |aeus<ws | E0S ) prontyiest Ll Ooig 05200
&HGMD\#KRW_?O_HEE T & i ___E:_X_OMM_X_OaLﬂ WRIRIOY W%U:A_MALETWENFJ;MM mﬁﬂ%%ia%
o= AT Gl s - olR s
o UWHWE%V@QWMHW%@% s <or o | | EHenozs (Sl T e Edrm0luiR
~ @Doem*mama%mgoxamw R 20061 % 2007 NFEOMRISOIT
*KR=) (MDSKMSK) J
Y,

_K6_




B.PEAK CHARGE - 2
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11.DISCHARGE N

(M 1 .DISCHARGE M)

o1& 0l Al Backward3| 2 s2/ o2
DCH: DISCHARGE 2 CYCLE solZLICH
AVE: AVERAGE ) 1w ’
IR: INTERNAL RESISTANCE p \
@1V: AT 1VOLT x CELL NU'EBER * HEOIDN o tele Ml @ 48 SFBUD,

!

(% FAN START TEMP % | smrgic 2oz azsio.
1
]

¢n;l >l

[ *DISCHARGE AMP* | wx

SN M2E AFELC(0.1~10A)
5.4V H2 6AMHOl, 782 8AHOZ MeEUC
OteH Ol Al KIJF LEEFLESH ¢ >l
Battery volt low [ % CUT VOLTAGE * | s0m mes sxauc.oi-s.ov
Check Connection 10 \ )
adidol Ae HoaAS. ¥
YHS AZELIC s d
va (DCH 0016 B 7.404 )
10A 7.514 00:07
SNEZ STHDEA o B3 & ek
ERSE=2=1 o Mo
IR 1263 ® 7.602 v (AVE 1263 H 7.602) a4 @1V 1263 ® 7.602
1 0A 052m=x &43.0 <+ [ 1 0A 6.815 05:02) > |[10A 6.849 07:38

TRV HEZ A 2% HaRF /
Hg 1V(6EEE 02 6.0V)
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§ J
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12.CYCLE

SET UP

3 .LAST DATA

(M 2 .CYCLE H

<

(% CHG Mode SEL x*
.PEAK CHG 1

$ >

(< DLY after CHG
01:00

¢

(< DLY after DCH
05:00

¢

X Cycle times  x
2 times

¢

3 .LAST DATA

(W 2 CYCLE 7]

$#

(SEL: B .PEAK CHG 1
| C01:00 D05:00 2c

J

e N
1D woziame s=
Q0 0 M k4312 =2f CYCLE SETUPS 2 C. D =«
SolZLch
C! INIERED (ISR
-
C. D zx
+ = =H = =3 =] = 5| =
gég(ﬁ}l:%_ SHRE 6 SO0A &I E _2\D AOIZ2 23T =H
C2D =«
cz2 AOI2 28I RO &
EF 5 SHNKY FAAAS AFEUC ¢
== Y,
UM = SHNKC FAANAS EFELCH
(EF AOIZ 13| A0l 4Fg 2@ 2¢48) CH1 CHARGE 12 HIOIE
DC1 DISCHARGE 12l GlOIE
CH2 CHARGE 22| Hl0lEl
DISCHARGE 22/ © 0l
AOI2 842 ZRBLICH(1~35IHX) \DCZ
SEL:MEE SMQCE PoiFD USUD,
XNHE C-58 = SAA, D-2HS AN
c-AOI2 348 P0ix0 YsUd.
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13.LI-ION CHG 2 SYMBOLS 3

R/CEOZ M= 2§ =20 22 28 02
BIEI2ISr B @ 6HAID BHEELICH ] -
p . A QEHTID MEBH(mY)
% 4 LI-IONCHG H denes
M A.PEAKCHG 1 M :
L ) dh#rgE 2=
¢ >l & E8z2 252c
X Working Mode X | 25 ¢ wr =50z desuc. & D3 201 0131 UEILIY T3 202 810 20 Ats SALICH)
L Tcell 1.0A & & O/ =(CTX-CHGOl 1/3-2/8 AEIKIS 2T ES0HZ0l SAI0N
Mgl USLCH
#
[ uaszero me
* Working Mode 21E HiEl2Io & £5 MEELIC WE 2o Feot
CHG Il 1.0A 4 SF0| RS H2 WHH2I0N e 2 - es
cell 1. ) REOIUASU BEN seistAl N IIHA(ESHS HERIY USRS A0s S--22 viE2)
¢ » T thetel w0l 4263 AS
* Current ¥ | L une wes nosun J tiE2 Ferol s2En Us
S, sdE dF7FS S8 B
CHG 1cell A SUP I® AIE20l 0| 220 25D US. B& = 32 00 H0]
g =G0 HECE BHS WHSLICH
P
TR e
_ J J
15.Charge set up example N
PEAK CHG CTX-CHG
. RPK
Cell Capacity| CHG Long || 1/3 |CHG Cell| 2/3 |CHG 3/3 |cHG i RPK
Type of battery pack No. é ']:-' TRK (mAh) |Ampere | iockout ||mAh Amp Flex 'b No.|mAh |[Amp Flex mAh|Amp TRK 'i'l l [RPK time mTA”rg
8cell(for Tx) Ni-MH 1800mAh | 8 [ n [42|No| 1900 | 0.8 [24[10min.
6cell GP3700 (Fully discharged) 6 [42]48|No | 4100 | 5.0 |8 [15min.[[2650]7.0] No[42] 6 [2680[0.2 | No [4100[ 4.0 [ No|48[03] 1 [5:00] 250
6cell GP3300 (Fully discharged) 6 [42|48|No | 3800 | 4.5 |8 [15min.|[[2400]7.0| No[42| 6 [2420[0.2 | No [3800[ 4.5 | No|48]03| 1 |[5:00] 250
6cell Intellect 4200 6 [42[48|No | 5000 5.5 |6 |15min.
Tamiya RC2400SP 6cell 6 |45|48|No| 2650 | 5.0 [18]15min.
Tamiya RC3000MH 6 [42[45|No | 3200 | 4.5 |18[15min.
Sanyo RC3000HV 6cell 6 [42][45|No | 3300 | 4.5 [18[15min.
Sanyo RC3300 6cell 6 [42[48[No | 3800 | 4.5 |8 [15min.
Sanyo RC3600 6cell 6 [40[46|No | 3900 4.5 3 |15min.
@ Sece latest charge set up on www.much-more.co.kr )
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16.PRODUCT WARRANTY
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17. CONTACT

I DA Lot 2 1271
&3t 031-903-0487 A 031-903-0497

KOREA...www.much-more.co.kr
JAPAN....www.muchmore.co.jp
.www.much-more.co.uk
USA........ www.muchmoreusa.com
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CELL MASTER

HIGH RESOLUTION 16BIT AD INSIDE - SUPER LINEAR-CURRENT CHARGER

OPERATION MANUAL

Please read the complete instructions before use.

ENGLISH



1.CELL MASTER

The CELL MASTER Version 1.0(referred to as CM)is a state of the art microprocessor
based charger/discharger system for rechargeable batteries for R/C use. With CTX
technology developed by our team of R&D, factory team drivers and world champion
Surikarn Chaidajsuriya, Muchmore introduces the next generation of charger for serious
R/C drivers.

The CM is linear type and can fully charge 1 to 8 cells at a digitally presettable
amperage up to a maximum 10.0amps using peak detection, temperature limit, capacity
limit methods. The CM can automatically repeak by CTX charge mode.

The CM can charge Litheum battery up to 3 cells.

o Black back lit LCD with 16x2 characters e IC controlled ball bearing fans
e Gold plated clips eHigh resolution16bit AD for accurate volt reading
e 6 charging memories e Auto restart system e Autostart timer
e Blue state Indicator eCustomizable charging name e Zero—delta peak cutoff

L e Ouput control pins for Battery warmer or Cooling fan stand

SPECIFICATIONS

Dimensions...

No. of cells.... . 1~8
Max charge curren .0. .0A(adjustable)
Discharge current.. ..0.1~10.0A(adjustable)
Cut-off Voltage ....0.1~9.9V(adjustable)
Input Voltage

Charging Capabilit .10~9990mAh(adjustable)
Charging Modes: Peak & CTX charge, Trickle, Flex, Li-lon
Trickle Charge Rate(after charge)............c.ccocvuiivrivieniiiicnriicnniine. 0.1A
Voltage Threshold/Delta Peak.. Zero, 3~99mV
Flex Charge.............. 0~9Level(adjustable)

Thermometer sensor.

15~70degrees Celcious
Keys...

.ball bearing temp controlie

AWARNING

To reduce the risk of injury, use only rechargeable Ni-CD or Ni-MH or Litheum/Lithium~-lon,
Litheum/Lithium Polimer batteries with the CM. Do not leave the CM unattended. The remote possibility
of a failure could cause an extreme overcharge. This could cause the battery to rupture.

Always make sure all the batteries in the pack are in the same state of discharge before charging a
pack. Otherwise, any cells that are partially charged before charging will get extremely hot and may be
damaged or vent battery acids. To prevent this, make sure the thermo sensor from the CM is always
attached to the battery’s surface. Check your battery pack occasionally for overheating, If cell are too
hot to touch there is something wrong and the pack must be disconnected from the charger.
Muchmore Racing(or their associated distributors) shall not be liable for any property damage or
personal injury which may result from the failure to these instruction or other improper use of this
product.

Avoid any contact of your CM with water or other liquids. Never operate on carpets, cloths, pit towel or
other materials.

Never cover the cooling fans or holes on the CM. Disconnect the CM from power supply when not in
use. Only charge serially switched battery packs containing 1~8cells. Never charge parallel switched
cells. Never connect the CM directly to a 110/230 VAC power source. For best performance, we
recommend the Power Master(24A power supply #MM-CTXP3)

New charger may produce a slight odour in the first few hours of service due to matereials curing

L inside the device.
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2.What’s Delta peak?

® Let’s be clear about this. "Delta peak” is short hand for "The peak charge is detected by measuring the Delta Voltage".
"Delta" is a mathematical term which means "The change in". So what is delta peak charging ? As a Ni-Cd battery is
charged its voltage increases. This increase in voltage is technically called a positive delta V (or voltage). Positive because
the voltage is rising. It is a basic characteristic of these cells that when they are fully charged the voltage levels off and
even goes down very slightly. These conditions are known as Zero delta V and negative delta V. The CM charger looks for
this change and terminates the charge when it sees it. The CM has a 16bit AD which allows the charge to terminate in a
milli volt. E.g. for Ni-Cds it is fine to watch for negative delta V but the vlotage dip is not so pronounced in NiMH cells so it is

better to charge them using Zero delta V i.e. don't wait for the voltage to drop but cut off when the voltage levels off.(See
page 6 “ZERO DELTA PEAK”)

® e.g.3mV set \oltage

A Peak voltage or Zero delta peak V

7.260V

L Minutes

3.State indicato

A state indicator blue LED is equiped on the CM which allows you could aware of the CM’s state.

On : Charging, discharging

Blinking once a second(LED turned on very short time) : Charge/discharge/cycle finished
Blinking once a second(LED turned on longer time) : Delaying

Blinking twice a second : Error occured

E2




4.MAIN MENU

INPUT DC 12V

&+ 25econds —» USER SET UP

H Go to setup mode

[}

BACKWARD CHOICE

X1 ( CELL MASTER V1 0 ) ] Go to selected mode
See Page4d | PLATINUM EDITION s There is no set up mode
¢ " (Discharge, Last data)
(M B .PEAK CHG 1 M|
Page 5 PEAgEﬁHﬂ?GE « & M H.PEAK CHG?2 M % —> PEAK CHARGE  Page 6-7
M E .PEAK CHG 3 M
M 1 .CTX CHG 1 H
Page 8 CT);ETH’GF;GE « LW 2 0TxXCHG2 M| - CTX CHARGE Page 9
“ W 3.ctxcHG3 M| ™
DISCHARGE SETUP <« | H 1 .DISCHARGE H > —» DISCHARGE
CYCLE SET UP <« M 2 .CYCLE H > —» CYCLE
3 .LAST DATA H > —» LAST DATA
L 4 LI-ION CHG H J > —» LITHEUM-ION CHARGE
& Select menu.
Selected one will blink.
\4
® Customizable charge name(PEAK, CTX CHG)
M H.PEAKCHG 1 H
M H.PEAKCHG 2 M
M E.PEAK CHG 3 M| .. 35cc0nds — [H A .PEAK CHG 1 H]
M 1 .CTX CHG 1 H >l Name Set
M 2z CTXCHG2 H
e i L L <

FORWARD
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.USER SET UP

LONG LOCK OUT

Batteries that have been fully discharged can
cause fulse peak for several minutes.

Long lockout charge will cure this problem.
Set Long lock out time at this mode.

(more information->Page 6)

OUTPUT CONTROL

On the right side of the CM, it has output pins
for Muchmore's cooling fan stand or Battery
warmer. Both can be controlled by
temperature(Output thermometer comes with
the CM)

TIME VIEW
You can choose Time view as two ways.
Minutes+Seconds or Only seconds.

KEY TONES
Choose key tone as you like.(3 tones)

MELODY SELECT
Give own melody to Start(1~3), End(1~3), Error
sounds(1~3).

ERROR SOUND
Set the number of error and ending sound.
Once, 5times, 10times, 30times, Forever

LITHEUM ION/POLIMER FUNCTION
Turn on or off the Li-lon charge function at
main menu.

LOGO SET
Type your own name or favorite words for
opening display.

MAIN MENU

l4 +2seconds

v

.

N

-LONG LOCK OUT-
TIME : 10:00

v

-OUTPUT CONTROL- |
Pin using: FAN

v

.

- TIME VIEW -
MIN:SEC - 00:00

v

-KEY TONES-
MELODY : 1

*:«

- MELODY SELECT - |
Start : 1

*:«

N

- ERROR SOUND -
5 times

¢|<

-

- LI-ION Fun. - )
Function ON

v

-

- LOGO SET - |
PLATINUM EDITION

»| Cursor moves. ¥ 4 Value set up

e.g.
On in rest:42C

»| Enter Fan stand will act over 42deg.C during rest time.

Warmer cut:35C

Battery warmer stops warming over 35deg.C
VA - TIME VIEW -

> SEC - 00000
¥ 4 Select
V¥ A Select »| Enter
V¥ A Select
- FACTORY RESET -
RESET
All saved data will be cleared if u click
ta »| button twice.

If the CM shows some broken letters, use this
function to cure the matter.
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6.PEAK CHARGE-set up

N\

(M A .PEAK CHG 1 M
B .PEAK CHG 2

$ <

(x CELL NUMBER x |
dn  &n Tn |

¢

(% FAN START TEMP |
6 & &n Tn |

- $ >

(x CHG STOP TEMP x |
6 &n & Tn |

Iy

(% TRICKLE CHARGE |
6 &n  &n

{ >

(M A .PEAKCHG 1 M

\ J

\

\

J

N\

B .PEAK CHG 2

{ >

Page 6 PEAK CHG 1

J

Choose number of cells.
This setup will guarantee the CM’s right
operation.

Fan stand(Part #MR-12F) that attached on the
CM’s right side will be controlled by this set
up during charge.

Determine temperature terminating of charge.
Make sure Thermo-sensor always keeps good
contact on the battery’s surface.

We recommend, in summer set to 42-48deg.C,
In winter, 40-42deg.C which works fine but will
defend on your location.

If you select Trickle charge “Y(yes)”, the CM
will charge your battery at a very low
rate(0.1A) after charge.

This prevents voltage's drop after charge.
Use trickle charge mode only for NiCD.

OPTIONAL PART

MM-WTB Warming tray blue
MM-WTK Warming tray black
MM-WTP Warming tray purple

MR-12FB 12V Cooling fan stand blue
MR-12FK 12V Cooling fan stand black
MR-12FP 12V Cooling fan stand purple

( KEY OPERATION B
|« Backward
¥ A Set values
> Forward
+1second back to Main menu
- J
( )

J
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7.PEAK CHARGE - 1

~
SET:set up display

DLY:Delaying

CHG:charging

ERR:Error

*CHK CLIP* Check alligator clips

*OVER VOT* Over voltage error occured. The
voltage of charging battery is higher than the
voltage of power supply. Decrease charging amp
or increase voltage of power supply.
*OVERHEAT* The CM is very hot.

Do not block the air flow around slots or the fan
inlet in the back of the case. This could cause
excessive heat build up and may short out the
output circuit FETs which would void warranty.
Blow out dirt in the fan and heatsink area
occasionally. Otherwise there may be excessive
heat build up that could cause the unit to fail.

CAPACITY(mAh) can be limited).

KEY OPERATION
|« Backward

N Capacity, Peak sesitivity, Auto
start timer value setting

Forward, Charge start
+1second:Charge start
+2seconds:Long lockout charge

Set 5~10% higher than battery’ i
capacity.
Ex: GP3300 => 3600
E Power supply voltage
| E :Voltage at output connectors.
é :Temperature at output thermo sensor

SET 0000 [@13.802

0.0A 403  00:00

Auto start Timer:

. J
(- N\
Charging current(Ampere)

For battery’s safety and life time, always charge
under 4A for Sub-C type,

\2A for AA, AAA type batteries. Y,

This convenient feature lets you preselect when
you want to start the CM for a charge session:
adjustable from 0 to 18hours.

(‘Delta peak value setting(Threshold setting)

03 means 3mV(0.003V). The delta peak value entered is the drop in

millivolts that the CM looks for to determine that battery pack has peaked.
This is adjustable from 03~99mV/pack. To adjust,push the
¥ 4 buttons. If you set up high delta peak value, the CM will charge longer
time. We recommend to start charge with 03mV for all batteries at the
beginning. Under certain conditions, a battery pack or cell can exhibit a
false peak. Under these circumstances, it peaks before it is charged, and
the result is that battery pack or cell does not receive a full charge.
False peaks can be caused by several things. Batteries that have been fully
discharged can false peak for several minutes. Use long lockout to alleviate
this problem. Another cause is using alligator clips on solid leads. This can
produce a poor connection that can’t handle the charge current. It is best

Volt

Long lock out

20minutes long lockout

Graph 1

Peak detecting
Time

Omin.

20min.

to clip onto braided wire or multi-stranded wire where more area is
contacted by alligator clips.

LONG LOCKOUT CHARGE(can be used PEAK, CTX CHG, CYCLE)
Set long lockout charge time(1~30min) at USER SETUP(page4)
Press and hold »{ key for 2seconds. If long lock out charge acts,
& mark will be shown instead of delta peak value.

ZERO DELTA PEAK(Set delta peak value at 00(0mV))
The CM has Zero delta peak charging cut off system which can cut off

Volt Example:
Capacity:3600mAh
ZERO DELTA PEAK

Graph 2

charge at the peak voltage if the peak voltage stays for 7seconds(If this

condition is not satisfied, the CM will cut off by 3mV). For preventing from

false zero delta peak before it is charged, zero delta peak will act after
\_70% charge of set capacity. (See graph?2)

3mV

Zero delta peak acts

Capacity

2520(70%) 3600(100%)
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B.PEAK CHARGE - 2

e.g. of Peak charge ( SET 3600 E 7 483 )
Capacity:3600, Charge amp:4 L 4 .0A 403 10:00 )
Delta peak cut:3mV,
Delay time:10min. ¢ ™~
Now de\aymg 10min. ( DLY 3600 E 7.483 )
B k k delay(S
ohargey O 4. 0A 403 09:58 )
>l n
® Changing set up during a peak charge
e Sl e | (CHG 0027 18,307
| 4.0A 403 00:0

KEY OPERATION
|4« backward

V¥ A Set value
Data check after charge

L]

Cursor move, charge start or stop

rrow indicates voltage's

increment or decrement.

The CM provides 0.001V(1mV) display.
So you can check the accuracy of peak
detection.

—

Changing current: ¥ A
Capacity, delta peak,
cut off temperature: (4 =¥ A

Time and temperature are displayed
in turns.
Time:7seconds, Temp:3seconds

The CM shows what kind of charging
cutoff program applied.

*CAPC CUT+ Capacity cut-off
*ZERO-CUT=* Zero delta peak cut—off

0, r
ND 3520 8.782

E
[ﬁPEAK CUT x 01:1

*PEAK CUT* Delta peak cut-off
*TEMP CUT* Temperature cut—off
*NEGAVOLT* will be shown if voltage
drops continuously more than 60 seconds
without peak voltage.

1

Elapsed time after terminating of charge

PEAK VOLTAGE

C
DAT 3435 H8.782
49.026V & 48.6
E

- ¢ >

[

SET 3600 H 7.483
4.0A 400 10:00

@ You can check data at 3. LAST DATA -> a.

CHG DATA which were automatically saved.

®40 1 5 /Ieer:'nn?:arta;g[?ﬂmvéhgr?a?g:;gﬁme are
- shown in turns.
(Voltage ©@ Cutoff
|
|
|
] 1
S>=>0
L I 3455 3520 Capacity/Minutes ) |
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9.CTX CHARGE SET-UF

CTX charge is 3step charge mode which can set up
different current and capacity for 1/3,2/3,3/3 steps.
The CM doesn’t read voltage (peak detection

2 .CTXCHG 2

(M 1 .CTX CHG 1 .]

locked) during 1/3 and 2/3 step. From 3/3 step, the
CM reads voltage(peak detection on) then terminate
charging.

¢ X}
e.g. of 1/3step

build-up. It is intended for use with NiCd cells only.
Intensity 1 is lowest and 9 is highest.

KEY OPERATION
4 Backward

V A Set Value
DATA check

»| Cursor moves, Charge start, stop

Cell number

Use CTX-charge only for batteries that have been (

fully discharged.(Zero-V discharger Part#MR-ZV) 1/3 2000mA 7.0A

We recommend CTX charge for advanced drivers who Fn ﬁ n 6c¢cell

have much experience about charging. \ 4

Fan start >

Flex charge(no~9) temp(Page5) e.g. of 2/3step
Flex charging can recondition cells by lowering the r
internal resistance through improvements plate 2/3 2700mA 6.0A
crystal structure formed by aging cells, they take
better charge and prevents undesirable memory Fn

l»l
e.g. of 3/3step

3/3 3800mA 4.0A Repeak charge: Rn(don’'t repeak) to 3times can be set.
. If lect n, the CM will t ask“Set R k Time”.
Tr\(:(&;le chSa)rg Ty |i‘|§>0 403 R1 I ?eosjezi iglenctedl,3 the év!{A vr;ﬁ\ r?peakein sgtegmelgﬂﬂeth
age 7 3/3 setup after CTX-charge termination.
Cut off temp. i ] R1:Repeak once, R2: Repeak twice, R3:three times
(Page5) e.g. repeak selected
* Repeak Dly % >l * Repeak Cap %
05:00 0000 05:00 0200
Volt Delay time l >3 Capacity limit
0.1A
Inekle M 1 .CTXCHG1 M
for 5min. 2 .CTX CHG 2
| |
| $#
| I Page 9
1/3 2/3 3/3 ;o |
7Amp charge 6Amp charge 4Amp | 4A | 0.1A
up to 2000mA up to 2700mA charge I Repeakl Trickle charge
& Peak lock & Peak lock Peak on
— ! Capacity
0 2000 2700 3800
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10.CTX CHARGE

CTX-chage does not allow chaging set up
during charging.

How to use CTX-charge as Peak charge with
repeak charge.

1. Set capacity 0000 at 1/3,2/3 steps
2. Set 3/3 charge step.

3. Set repeak (Rn to 3times)
4. Start to charge

5. The CM will skip 1/3,2/3steps, then
charge with 3/3step.

6. After charge termination, the CM will
repeak as programmed.

If you start CTX-CHG with Blkey+3sec, double keys
will be appeared. Each means

Fry3
Peak locked 1/3-2/3/

Long lock out by time
(settable at User setup
mode)

\

H 1 .CTXCHG1 H
2 .CTXCHG 2

!

( SET 3800 M 7.750

4.0A 403 00:00
¥ >l
1/3 0055 T 8.780
7.0A 4& 00:27
v
(2/3 2305 T 8.867
| 6.0A 4&  20:10
4
(3/3 3000 T 8.934
| 4.0A 403 28:50
( DLY 3586 H 8.785|

| xPEAK CUT * 01:16 |

v

DAT 3744 H 8.805
N 9.142 452.9

MY
<+—>

(RE1 3680 T 9.111
4.0A 403 01:37
v
( TRK 3763 8.805 |

| X PEAK CUT % 00:03 |

Peak voltage

Temp. at charge
termination and

charged time are
shown in turn.

v

( SET 3800 K 8.566

4.0A 403 00:00

3/3 step’s set up is shown.

1/3 step charging.
Peak locked(Key mark is shown)

2/3step charging.
Peak locked(Key mark is shown)

3/3step charging.
Peak detection in on now(Key mark is dissapeared)

After charging termination, now delaying 5min
waiting for repeak.
Trickle charging is proceeding.(Ty)

Repeaking with 3/3step (4A, 03mV)
RE1 means First repeak.

RE2 second,

RE3 Third.

All charging procedure finished.

You can check charged data with Increment or
decrement key.

Less capacity is the capacity at peak voltage

More capacity is the capacity at charging termination.
Forward key will return to initial display of CTX-charge.
Trickle charging is proceeding.(Ty)
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11.DISCHARGE

DCH: DISCHARGE
AVE: AVERAGE
IR: INTERNAL RESISTANCE
@1V: AT 1VOLT
m&d:Milli Ohm

Battery volt low
Check Connection

Check connection of alligator

[ )

(MW 1 .DISCHARGE M|

2 .CYCLE

s

(< CELL NUIiIIBER * |

¢

(% FAN START TEMP * |
&

P

[ *DISCHARGE AMPx |
10 5.4V

s

(% CUT VOLTAGE x |

Determine numder of cells(1~8cell)

Set discharging Ampere(0.1~10A)
8cell is limited less than 6A,

) 7cell is limited less than 8Ampere.

Determine discharging cut off voltage.(0.1~9.9V)
Note:If you set CUT VOLTAGE less than 1.0V,

10 \Y

clips to batteries.

Discharging ra

IR 1263 B 7.602 v

<+

(DCH 0016 B 7.404 )
| 10A  7.514 00:07 |
te ¢ Average V b

Discharged capacity

¥ >

Discharging starts

(AVE 1263 H 7.602 )

)

Temp at the end

[1 0A  052m: 443.0
Internal resistance /

(1 0A

6.815 05:02

Average V

discharging current may decrease from 1.0V.

Current V

y now

Current V
A @1V 1263 H 7.602
—> | 10A 6.849 07:38

/

Average V at 1V per cell
(6cell=6.0V)
Discharge count(run time)

J
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12.CYCLE

SET UP

(M 2 .CYCLE H
3 .LAST DATA

Y

(%« CHG Mode SEL
i .PEAK CHG 1

¥

(% DLY after CHG
01:00

¥

(% DLY after DCH
05:00

¥

x Cycle times X
2 times

¥

(M 2 CYCLE M
3 .LAST DATA

¥

(SEL: 0l .PEAK CHG 1
C01:00 DO05:00 2c¢

\

Choose one charge mode from 3 of PEAK
CHG, 38 of CTX CHG.

Determine delay time after charging
termintion.

Determine delay time after discharging
termintion.(The CM will ask this if you cycle
once)

Determine number of repetition(1~3times).

SEL:selected charging mode
C-DLY after CHG, D-DLY after discharge
c—Number of cycle

( )
lD First charging
C D Delaying
Cl First Discharging
C D Delaying
_%D Second charging
C D Delaying
C_{ Second discharging
L END )
-
CH1 CHARGE 1 DATA
DC1 DISCHARGE 1 DATA
CH2 CHARGE 2 DATA
DC2 DISCHARGE 2 DATA
g

B key will start cycling. (] +3seconds will make long lockout charge. )
During charge, you can make or release peak lock(long lockout charge) by push

and hold |dkey 2seconds.

EN




13.LI-ION C ] 14.SYMBOLS & Message

Charge only Litheum Polimer or lon batteries.

If Li-battery is already more than 60% charged, CM may not charge but will J Delta peak detection value(or Threshold value, mV)
show “CHK CELL”. For this case, discharge your battery for a while then try
again. i Current temperature on output thermometer from the CM
# 4 LI-ION CHG H A é Fan starting temperature during charging.
| B .PEAKCHG 1 M | i Charging termination temperature
¢ <! 6 Peak locked(If this key mark is shown, charging will not be
y - N terminated by peak detection-Temp cut or Capacity cut is applied)
* Working Mode * Choose CHG or DCH.
1 Il 1.0A &u&uDoubled locked(Peak locked by 1/3~2/3 step during CTX-CHG
L ce . ) and Long lockout are acting simultaneously.
¢ L E Input voltage from the power supply
y - N Determine number of cells.
X Workmg Mode x This is very important for safety. E Voltage of connected batteries.
CHG Il 1.0A If set up is wrong, it has remote
ce - ) possiblity of explosion. ""| Peak voltage(Higher number of peak voltage means the battery has
¢ o1 higher internal resitance-old batteries)
. C n “\ 'T' Voltage of battery pack is increasing.
x urren x
Set up CHG/DCH current Amp. . .
CHG 1cell A ..I,. Voltage of battery pack is Decreasing.
>l SUP Power fails. If power return within 3min. CM will charge
your battery automatically.
CHG/DCH start
g J J
15.Charge set up example )
PEAK CHG CTX-CHG
- RPK
Cell Capacity| CHG Long || 1/3 |CHG Cell| 2/3 |CHG 3/3 |cHG RPK
Type of battery pack No. é ']5' TRK (mAh) |Ampere | iockout |[mAh Amp Flex é No.|mAh |Amp Flex mAh|Amp TRK 'él 4 |RPK| time mﬁn
8cell(for Tx) Ni-MH 1800mAh 8 |n [42[No| 1900 | 0.8 |24[10min.
6cell GP3700 (Fully discharged)| 6 |42[48|[No | 4100 | 5.0 |8 [15min.[[2650|7.0| No [42| 6 [2680[0.2 | No [4100{4.0 | No [48[03| 1 [5:00]| 250
6cell GP3300 (Fully discharged)| 6 [42]|48|No | 3800 | 4.5 |8 [15min.||2400|7.0| No|42| 6 [2420/0.2 | No [3800/ 4.5 | No|48/03] 1 [5:00] 250
6cell Intellect 4200 6 142 |48|No | 5000 5.5 |6 |15min.
Tamiya RC2400SP 6cell 6 [45(48|No | 2650 | 5.0 [18|15min.
Tamiya RC3000MH 6 [42|45|No | 3200 | 4.5 [18[15min.
Sanyo RC3000HV 6cell 6 [42|45|No | 3300 | 4.5 [18[15min.
Sanyo RC3300 6cell 6 [42|48|No | 3800 | 4.5 |8 [15min.
Sanyo RC3600 6cell 6 [40[46|No | 3900 | 4.5 |3 [15min.
\_ @ Sece latest charge set up on www.much-more.co.kr )
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16.PRODUCT WARRANTY

.

MUCHMORE RACING warrants their Cell Master to be free from defects in material and workmanship for a
period of 120 days from the date of purchase. This warranty applies only to the original purchaser.
MUCHMORE RACING (or their associated distributors) will repair or replace without charge, or refund the
purchase price of any product which fails during the warranty period by reason of defect in material or
workmanship found upon examination by MUCHMORE RACING to have been the cause of failure. This
warranty does not cover any failures attributable to abuse, mishandling, failure to follow operating instruction,
alteration or accident. To make a claim under this warranty, the purchaser must return the product to
MUCHMORE RACING (or the relevant Countries associated distributors) at the address shown below,
properly packed and with shipping charges prepaid. All claims must be made within thirty (30) days from the
product failure and, in any event, within thirty (30) days of the expiration of the 120 day warranty. All claims
must be accompanied by a sales slip or other written proof of date of purchase. The maximum repair costs
for any failure caused by the purchaser are 50% of retail price (original purchase price). Since we cannot
supervise the proper use of our products, we can not accept any liability for direct or indirect damage of any
type arising from their use or occurring to the property of the user and/or third parties. Therefore, any use of
this product shall take place at the user’s own risk. The warranty claim may not exceed the value of this
product in any case. By putting this product into operation you accept the above conditions and assume full
responsibility for use of this product.

17. CONTACT 3

127-1, Poongdong, llsangu,
Goyangcity, Gyeong-gi do,
411-842, Korea
TEL +82 31 903 0487 FAX +82 31 903 0497

KOREA...www.much-more.co.kr
JAPAN....www.muchmore.co.jp
UK........... www.much-more.co.uk
USA........ www.muchmoreusa.com
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OPERATION MANUAL

Please read the complete instructions before use.
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A N
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E-o0vD (F—I—DRREFE-DETODY MILE, )

BRENMDANEE

> EE gk

X Current X
CHG 1cell A
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-

\§ J g J
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15. ZEBEY L7V )
PEAK CHG CTX-CHG
K RPK
Cell Capacity| CHG Long || 1/3 |CHG| i [cell| 2/3 [CcHG 3/3 |cHG RPK
Type of battery pack No. é 'i'-' TRK (mAh) |Ampere| | 1ockout||mAh Amp| Flex] é No.[mAh | Amp Flex mAh|Amp TRK |J_:| 4l |RPK| time ITrrAnT
8cell(for Tx) Ni-MH 1800mAh 8 |n [42|[No| 1900 | 0.8 |24[{15min.
6cell GP3700 (Fully discharged)| 6 |42 [48[No | 4100 5.0 8 |15min.[|2650|7.0] No |42| 6 |2680|/0.2 | No [4100/4.0 | No [48/03] 1 [5:00]| 250
6cell GP3300 (Fully discharged)| 6 [42|48|No | 3800 | 4.5 |8 |15min.||2400[7.0] No|42| 6 |2420]/0.2 | No |[3800| 4.5 | No|48/03| 1 |5:00| 250
6cell Intellect 4200 6 142 |48|No | 5000 5.5 6 |15min.
Tamiya RC2400SP 6cell 6 |45(48|No | 2650 5.0 |18[15min.
Tamiya RC3000MH 6 142 [45|No | 3200 4.5 |18|15min.
Sanyo RC3000HV 6cell 6 142 [45|No | 3300 4.5 |18[15min.
Sanyo RC3300 6cell 6 142 |48|No | 3800 | 4.5 |8 [15min.
Sanyo RC3600 6cell 6 [40|46|No | 3900 | 4.5 |3 |15min.
L .E%%ﬁ@ﬁ%t")|‘7‘77’:www.much-more.cojp’é%ﬁ'ﬁ)
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HIGH RESOLUTION 16BIT AD INSIDE - SUPER'LINEAR-CURRENT CHARGER




