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"hocos is one of the largest suppliers of off#grid po$er supply system components in the $orld% &ead'u artered in Ulm( Germany( 
"hocos develops( designs and manufactures products to suit the needs of all sta)e#holders in the glo*a l solar po$er mar)et%

Technology
"hocos is strongly committed to developing and prod ucing products that meet our strict specifications in terms of 'uality( 
innovation and technology% +ur highly#s)illed Research and ,evelopment team $or)s in close colla*orati on $ith the University 
of Applied Science of Ulm and distinguished institu tes in Germany to produce components $hich greatly enhance the life#span 
of the *attery and improve the efficiency of the so lar po$er system%  

Reliability & Cost
Key issues in the off#grid rural electrification ma r)et are relia*ility and cost% -he rugged and advan ced technology used in 
"hocos charge controllers and products ensures grea ter relia*ility( improves the overall efficiency of  the system and lo$ers 

the costs of energy storage% 

Specialty in Off-grid Application
.e offer a cutting edge range of components for off #grid po$er supply systems including a comprehensive range of solar charge 
controllers( system management units( ,C fluorescen t lamps and refrigerators( micro#hydro tur*ines and  fuel#cell hy*rid systems% 
+ur products are versatile and suita*le for a $ide range of applications such as industrial po$er supp lies( telecommunications( 
traffic control( lighting and for leisure purposes such as *oating and sailing% 

Flexibility
+ur a*ility to respond to our customer/s specific n eeds ena*les us to offer highly sophisticated and c ustomised solutions for 
use in larger industrial systems or in lo$ cost sta nd#alone systems for large rural electrification pr o0ects%

Worldwide Network
+ur e1tensive distri*ution net$or) ensures that our  products are accessi*le all over the $orld( $hile our team of highly 
e1perienced engineers in Germany and through our su*sidiaries provide the necessary technical *ac)#up and support%

"hocos has operations in Germany( China( India( Bolivia( Bangladesh( Australia( Brazil( Japan( Kenya( Mongolia( Romania( Singapore( 
South Africa and the USA%

More information is availa*le online at   www.phocos.com

Profile

Products Application Range
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;< :

2:,
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-his page gives a 'uic) overvie$ of the different " hocos charge controllers% >rom uni'ueness of 

features to po$er range "hocos offers various produ cts designed for each specific mar)et re'uirements%  

"hocos charge controllers have a very lo$ failure r ate( ho$ever $e offer t$o years of $arranty%
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#PPT #aximum Power Point Tracker

Innovative Ma1imum "o$er "oint -rac)ing -echnology Increases 
System =fficiency and Reduces System Cost%

090804
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Charge Controller

#aximum Power Point Tracking Technology 

.ith innovative ma1imum po$er point trac)ing techno logy( "hocos? Ma1imum "o$er 

"oint -rac)er ensures ma1imum performance from your  solar array at all times and 

in any $eather conditions% -he M""- can yield an en ergy gain of up to @7D from your 

": system% ,epending on the am*ient temperature and  the $eather conditions( an 

increase of 67 to 68D can typically *e achieved%

'se Solar Panels for (rid-Feed-in Systems

-he possi*ility to use less e1pensive grid#feed#in solar panels $ith up to E8 : open circuit 

voltage for 69 : or 9; : stand#alone#systems $ill s ignificantly reduce cost of the total system% 

Three Stage $-' Cur)e Charge Regulation 

-he temperature#compensated three stage I#U curve c harge regulation algorithm significantly 

e1tends the life span of your *attery%

11
2

180

15
0

,uring the day there is 'uite a significant amount of time $here the ": generator $ill not operate at its full rated po$er *ut in its lo$er po$er range% 

Bad $eather conditions increase those hours per day  due to the lac) of direct sunlight on the ": panel % -hus( in these scenarios( if the M""- has a poor 

efficiency rating in the lo$er po$er levels the *at tery cannot *e charged optimally( and the po$er gai n from the ": panel cannot *e realized% -he 

"hocos M""-677397 $as designed in a $ay that allo$s it to perform at a high efficiency $henever it charges the *attery%

-he "hocos M""-677397 $as designed in order to 

yield all *enefits of Ma1imum "o$er "oint -rac)ing%  

Its efficiency is compara*ly high even on the lo$es t 

po$er levels% -his means that the M""-677397 

)eeps charging even in cloudy or rainy seasons 

$here *atteries cannot al$ays *e fully charged%

"hocos M""-
Competition

977

87

677

;77 F77 <77 6777
Power*W+

"ta*,+

<7

4ominal :oltage

Ma1% ": "o$er

Ma1% Solar Input :oltage :oc

Ma1% Battery Charge Current

"o$er Conversion =fficiency

Stand*y "o$er Consumption

-emperature Compensation

Ma1% .ire Size

Am*ient -emperature Range

.eight

#PPT/00120

6939; :( automatic recognition

69 :#@77.( 9;:#F77.

E8 :

97 A

up to EHD

L@7 m.N69 : system voltageOL9 mAP

L<7 m.N9; : system voltageOL@ mAP

#; m:3cellQK

@9 mm9OA.GT9P

#98VC to W87VC

68<6 g

Technical 3ata



3ata &ogging 
-he C53C54 charge controller stores system data for  one year%

4igh Reliability 3esign
Superior design ensures high degree of relia*ility through "CB conformal coating 

and anti#corrosive scre$s and terminals% >ull electronic protection against short 

circuits( overload( overcurrent( reverse flo$( $ron g polarity and over#temperature%

#ultifunctional &C3 3isplay 
-he S+C *ar indicates the e1act  state of charge Oav aila*le energyP as a percentage 

through the *attery gauge sym*ol% 2oad status and nightlight function are displayed 

sym*olically%

Negati)e (rounding *C%N+

5arious Optional System Accessories

$$$%phocos%com

C%1C%N Solar Charge Controller

"hocos C%1C%N Series is a Sophisticated Solar Charge Controller .hich 
+ffers =1ceptional >eatures at an =1tremely Competitive "rice%

5x2

12

91

38

92
.3

80

67

&ow 5oltage 3isconnect Function6

-he C54 controller has five different modes to 

protect the *attery from deep dischargingX 

#ode /6  ,isconnect at 66%; : Oat nominal load 

currentP to 66%E : Oat no load currentP% 4ormal 

operation mode for good *attery protection%

#ode 26  ,isconnect at 66%7 : Oat nominal load 

currentP to 66%H8 : Oat no load currentP% Mode $ith 

lo$er disconnection point% Battery is cycled deeper ( 

$hich can shorten *attery lifetime%

#ode 76 ,isconnect at 66%7 to 69%9 : depending 

on load current and previous charging cycles% -his 

adaptive mode leads to a longer *attery lifetime  

*ecause it allo$s recovery of the *attery *y full 

recharge( thus ma1imizing *attery life%

#ode 86  ,isconnect at 66%8 : fi1ed setting% 

Appropriate if *ypass loads dra$ current directly 

from *attery%

#ode 96 ,isconnect at 66%7 : fi1ed setting% Appropriate if  *ypass loads dra$ current 

directly from *attery% Mode $ith lo$er disconnectio n point% Battery is cycled deeper( 

$hich can shorten *attery lifetime%

Flexible Nightlight Function6

Automatically detects day3night% 

"rogramma*le day3night threshold Olight on3off poin tP%

2ighting timing modes include dus) to da$n and +43+ >>3+4%

Evening Timing

Light on

Light off

Light off

Light on

Morning Timing

1~5hrs 
Selectable

1~5hrs
Selectable

Midnight

Dusk to Dawn

Evening Timing

Light off

Light on

Morning Timing

1~5hrs 
Selectable

1~5hrs 
Selectable

1/2 1/2
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Charge Controller

4ominal :oltage

Ma1% Solar "anel Current

Ma1% 2oad Current

+vercharge "rotection

+verdischarge "rotection

Selecta*le 2:, Modes

Am*ient -emperature Range

Ma1% .ire Size

Self Consumption

.eight

C%1C%N/0

67 A

67 A

6939; :( automatic detection

Technical 3ata

Constant voltage ".M series regulationX *oost charg e( float 
charge and optional e'ualization charge%

&igh or lo$ fi1ed voltage settingY high or lo$ S+C Ostate of 
chargePY adaptive lo$ voltage disconnect Ofuzzy logic algorithmP

#98 VC to W87 VC

6F mm9 OA.GTFP

; mA

C%1C%N20

97 A

97 A

C%1C%N80

;7 A

;7 A

6HF36<7 g6FF36H7 g 6FF36H7 g
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C%1C%N Solar Charge Controller

Software and Precise 3atalogger System for Automati c 3ata Recording and Fault Analysis in Stand-Alone Systems

-hrough the C%$ USB interface and the C%CO# soft$are( users can no$ gain immediate and easy ac cess to the C%N 

solar controller directly from their computer%

-he system performance analysis provides insights for pro*lem solving%

-he C543C5 charge controller is connected to the co mputer via a USB plug

-he C5I is a device $hich allo$s the C543C5 series solar controllers to communicate $ith a computer

-he C5I converts signals from the charge controller  into a format $hich is easily read and interpreted  *y the computer

C%$6 USB Interface for C543C5 Series Controllers

090804
Subject to change without notice D

There are 5arious Optional Accessories for C%1C%N Solar Charge Controller

C%NT6 =1ternal -emperature Sensor

C54- measures the *attery temperature% C54 can ad0ust charging voltage accordingly%

C%CO#6 Application Soft$are

Allo$s the C543C5 controller to communicate $ith co mputer

,isplays the current state and historical data of the system

Information can *e saved in an =1cel or -e1t file format

,isplays and allo$s modification of the controller settings( 

including *attery type( *uzzer( programming *utton(  lo$ 

voltage disconnect function( nightlight function( etc%

C%#6 Remote ,isplay

,isplay panel current( load current and *attery voltage( Ah( S+C( etc%

Clear( reada*le three#digit 2C, display and sym*ols

Q C5M and C5I cannot *e used simultaneously

Charge Controller

CXCOM

C54-C5M CXM

V
KAh
%

Day 1234567 MinMax

Day

C5I

C54
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C$S $ndustrial Solar Charge Controller

-he CIS incorporates the latest technology( highest#'uality and *est 

possi*le cost3performance ratio% Its smart( rugged design meets 

industrial standards for any small off#grid solar application%

Robust and Compact Aluminum 4ousing *$P:;+

In order to ensure relia*le *attery charge control under e1treme  $eather 3 

environmental conditions Ostreet lights( navigation  *uoys( etc%P( the CIS $as designed 

$ith an epo1y#encapsulated "CB to prevent corrosion % CIS is mounted $ithin a 

dura*le aluminum !housing $hich provides no moving parts or other po tential *reach 

points% -he e1tremely compact housing allo$s for in stallation inside tight spaces 

such as streetlight poles%

$ntelligent Timer Functions1#ulti-&"3 Status and $n frared Remote Control

-he CIS microchip provides fle1i*le and intelligent  load control for various lighting 

applications% It is possi*le to customize the timer  functions *y reference set points( 

lo$#voltage disconnect thresholds and hours per day  time% All settings are ad0usted 

via CIS#CU remote control% -he CIS displays operation( failure and time#mode status 

of the system via a three 2=, display%

Single and 3ual &oad Output Options

CIS is availa*le $ith one O6P or t$o O9P load outputs allo$ing multiple lighting 

apparatus to *e controlled simultaneously or one ap paratus $ith light dimming 

option%  -hese features allo$ for a variety of load  timing and po$er#saving options 

for lighting or other timed load control applications%

090804
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Charge Controller

4ominal :oltage

Ma1% Solar "anel Current

Ma1% 2oad Current

+vercharge "rotection

+verdischarge "rotection

Selecta*le 2:, Modes

Am*ient -emperature Range

Ma1% .ire Size

Self Consumption

.eight

Menu Settup

C$S091/0120< C$S09-2&
6939; :( automatic detection

8 A367 A397 A

8 A367 A397 A

Technical 3ata

Constant voltage ".M series regulationX *oost charg e( float 
charge( optional e'ualization charge%

66%;#66%E399%<#9@%< : controlled *y state of chargeOS+CP
66%7399%7 : controlled *y fi1ed *attery voltage

#;7 VC to WF7 VC

6(8 mm!39(8 mm!

8#< mA N 69:( F#67 mA N9; :

687 g

:ia infrared remote control

75

44

7

58

3.5

82

20



$$$%phocos%com

C$S-C' $nfrared Remote Control
-he CIS offers an integrated programming interface feature that ena*les 

all settings to *e ad0usted 'uic)ly and easily via an optional remote 

control% +ne remote control can *e used to program an infinite num*er 

of CIS#controlled systems% 

-he controller $ill send and receive the infrared s ignal from the CIS 

charge controller $ithin a distance of up to five m eters% -his can vary 

*ased on conditional parameters such as dust and3or  dirt on the 2=,s 

or light diffusion%

-he follo$ing parameters can *e ad0usted via remote  controlX -ime 

settings and reference points( *attery type( deep d ischarge protection 

and the day3night detection threshold%

090804
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Charge Controller

3eep-3ischarge Protection *&531SOC+6

-he CIS remote control allo$s to ad0ust ten 

different voltage thresholds and si1 state of 

charge controlled levels to customize the deep 

discharge protection feature%

3usk and 3awn

=rror +K -ransmit

-est

Send

6 9

6

h based on
middle of night

h based on
3usk = 3awn

Sealed

,9,

6

6

@
866

6@
68

+>> +>>

+>> +>>

HE

@
;
8<

E
67

9%8

FH

67
@7
87677

7

H7E7

@
866

6@

HE

,9, 6
@
866

6@

HE

6
@
866

6@
68

HE

A

B

Timer
Reference

4ight ,etect O:P

S+C   2:, O:P

=vening OhP

Morning OhP

,imming ODP

=vening OhP

Morning OhP

8
66%7

66%9
66%;

6
@

66%F
66%<

5
11.0

11.2
11.4

1
3

11.6
11.8

S+C   2:, O:P

9
,IM

Nightlight Off6

2oad output stays active all day% A load can *e supplied $hich does not re'uire a 

day3night timer for activation Oe%g% a load in a room $ithout $indo$sP%

3usk to 3awn

-he load output is s$itched on the $hole night%

Reference6 3usk and 3awn

-he load output is activated from dus) and stops af ter a programmed num*er of 

hours% In addition( the output can *e programmed to  activate the load again *ased 

on a num*er of hours *efore da$n%

Reference6 #iddle of Night

-he load output is activated from dus) until da$n( *ut stops during a programmed 

set of hours *efore and after the middle of the nig ht% -he settings made for this 

mode define the pause Oload offP time *et$een lighting se'uences% 

3imming

-he second output acts as a signal3control output in order 

to dim the lighting device% .ith this option( syste m energy consumption can *e 

optimized during cloudy3rainy3$inter seasons%

Evening Timing

Light on

Light off

Morning TimingMiddle of night

3usk to 3awn

Light off

Light on

Time before
middle of night

Time after
middle of night

Time before 
dawn

Time after 
dusk or or

Evening Morning

#iddle of Night
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C#& Solar Charge Controller
"hocos CM2 Series is +ne of the .orld?s Best#Selling Small Solar Charge 

Controllers% +ver 987(777 CM2 Controllers are Currently in Use in 
4umerous "ro0ects Around the .orld%

4igh-"fficiency Charging Process 
-emperature compensation( three stage ".M series ch arging method% Sealed or 
vented *atteries may *e used%

$mpro)ed System $ndicators 
>ive 2=,s indicate the ":( *attery( load status and  malfunctions% Acoustic signal 
alerts user to potential system malfunctioning%

Complete "lectronic Protection
>ully protected against reverse polarity( short cir cuit( overcurrent( overvoltage 
and reverse current flo$ at any of the controller terminals%

C#&N& Solar Charge Controller
"hocos CM242 Controller is a Solar 2ighting Controller for Street 

2ighting( "ar)ing 2ots and Bus#Shelters%

Pro)en Reliability 
CM242 has the same electronic circuit and mechanica l design as the famous CM2 controller%

(reater Adaptability 
,ay3night threshold Olight on3off pointP can *e det ected automatically and ad0usted 

according to prevailing on#site conditions and solar module array type%

Fully $ntegrated Programmable Timer 
Ad0usta*le for shorter periods of up to 69 hours( or from dus) to da$n for all#night

applications %

Button for
timer

programming

090804
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Charge Controller

4ominal :oltage

Ma1% Solar "anel Current

Ma1% 2oad Current

+vercharge "rotection

+verdischarge "rotection

Selecta*le 2:, Modes

Am*ient -emperature Range

Ma1% .ire Size

Self Consumption

.eight

C#&0910;1/01/9120
6939; :( automatic detection

8 A3< A367 A368 A397 A

8 A3< A367 A368 A397 A

Technical 3ata

Constant voltage ".M series regulationX *oost charg e( float 
charge( optional e'ualization charge%

66%;#66%E399%<#9@%< : controlled *y state of chargeOS+CP
66%7399%7 : controlled *y fi1ed *attery voltage

#;7 VC to W87 VC

6F mm9 OA.GTFP

; mA

6@@Z6F7 g

C#&0910;1/01/9120N&
6939; :( automatic detection

8 A3< A367 A368 A397 A

8 A3< A367 A368 A397 A

Technical 3ata

Constant voltage ".M series regulationX *oost charg e( float 
charge( optional e'ualization charge%

66%;#66%E399%<#9@%< : controlled *y state of chargeOS+CP
66%7399%7 : controlled *y fi1ed *attery voltage

#;7 VC to W87 VC

6F mm9 OA.GTFP

; mA

6@8Z6F9 g

4ominal :oltage

Ma1% Solar "anel Current

Ma1% 2oad Current

+vercharge "rotection

+verdischarge "rotection

Selecta*le 2:, Modes

Am*ient -emperature Range

Ma1% .ire Size

Self Consumption

.eight

Button >unction Q2ong push to program all nightlight function settings 
QShort push in the day to verify the correct installation of  
 the system

80
13 54

6350 10
0

36

;19

<19

80
13 54

6350 10
0

36

;19

<19
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CA Solar Charge Controller
"hocos CA Controller is a "erfect Solution for Cost #Sensitive ": Systems 

O"articularly -hose Used for Rural =lectrification and 2eisure ApplicationsP

Ad)anced "lectronic 3esign 
-emperature compensated t$o#stage ".M#series chargi ng method% "CB conformal 

coating for humidity protection%

Complete "lectronic Protection 
Anti#melting fuse% >ully protected against reverse polarity( short circuit( overcurrent( 

overload and reverse current%

"asy to Connect 
2arge and rugged terminal *loc) $ith anti#corrosive  scre$s% Compact casing similar 

to that of the popular CM2 series%

Charge Controller

4ominal :oltage

Ma1% Solar "anel Current

Ma1% 2oad Current

+vercharge "rotection

+verdischarge "rotection

Am*ient -emperature Range

Ma1% .ire Size

Self Consumption

.eight

CA0:

69 :

8 A

F A

Technical 3ata

Constant voltage ".M series regulationX *oost charg e( 

float charge

Controlled *y fi1ed *attery voltage O66%8:P

#;7 VC to W87 VC

6F mm9 OA.GTFP

; mA

6;8Z6;< g

CA0;

69 :

< A

< A

CA/0

69 :

67 A

67 A

CA/8

69 :

6; A

6; A

61 30

73

38

35
.5

2x3.5

11.5

C# Solar Charge Controller

-he CM Charge Controller is ,esigned Specifically f or Use in Small Solar 

Systems .here the 2oad ,isconnect >eature is not Re'uired% -he CM 

is Ideally Suited for Applications on [achts and in Caravans%

4ighly "fficient >attery Charging Capabilities

".M series regulation $ith integrated temperature c ompensation%

"xtremely Reliable

Solid state circuit( electronic fuse ( "CB conforma l coating for protection  against 

harsh environment%

C#08Technical 3ata C#/0

4ominal :oltage

Ma1% Solar "anel Current

Am*ient -emperature Range

Ma1% .ire Size

Self Consumption

.eight

69 :

; A

#;7 VC to W87 VC

6F mm9 OA.GTFP

L; mA

F< g

69 :

67 A

#;7 VC to W87 VC

6F mm9 OA.GTFP

L; mA

F< g

80
13 54

6350 10
0

36

;19

<19
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PR Solar Charge Controller

"hocos "R Series of Charge Controllers is a -$o#Sta ge Charge Controller 

,esigned to Charge 2ead Acid Batteries%

>ully Sealed $ithin a Ro*ust Casing( the "R is A*le to .ithstand 

Continued =1posure to Sea Air%

$deal for #arine Application 

-otally sealed construction for outdoor use( *rass scre$s and epo1y resins 

potted circuit%

4eat Resistant 3esign

A*le to $ithstand temperatures of up to H7 VC %

Q -he "R has no load connection and *loc)ing diode%

55
39

.6

11.6 13.4

3618

4x2

Charge Controller

4ominal :oltage

Ma1% Solar "anel Current

Battery -ype

Am*ient -emperature Range

Ma1% .ire Size

Self Consumption

.eight

PR/2/0

69 :

67 A

:ented

Technical 3ata PR/2/0&

69 :

67 A

Sealed

PR28/0

9; :

67 A

:ented

PR28/0&

9; :

67 A

Sealed

#97 VC to WH7 VC

6;%8 mm9

; mA

87 g

2engthOminPX 69 mm

,iameter   X 9%E mm

2engthOminPX 6F mm

,iameter   X 9%E mm

,o not use countersun) 
head scre$s%

3$N Rail #ounting

A ,I4 Rail Mounting "late OC5#,R9P is Availa*le as an Accessory% -his Allo$s the Contoller to *e Mount ed on a Standard 

@8mm ,I4 Rail% Scre$s are Supplied $ith the Mounting "late%

C%? C%N
$nstallation

C#&? C#&N&?
CA? >C#? 
3C&? 3CS 
$nstallation

$P Protection
&igher I" protection can *e achieved *y using diffe rent I" cases%

Screw 4ead
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P&  Solar Charge Controller

"hocos "2 Series Charge Controller Gives [ou the >r eedom to +perate 

[our Solar =lectric System the .ay [ou .ant to%

$nformati)e

,isplay sho$s *attery voltage( charge current( ampe re hours in and out of *attery( 

load *eing dra$n from the *attery and charge cycle status%

$ntelligent

"2 stores data for the last @7 days%

Well Connected

.ith the optional "2I interface and "2C+M soft$are(  the user can access the 

controller from a computer% ,ata can *e read or settings ad0usted remotely%

Accessories

P&A6 Multi#"2 Control Unit

-he "2A allo$s up to three "2 series charge control lers to $or) together% -he "2A provides 

a common communication interface( four alarms or co ntrol channel outputs( and control 

over a separate load control unit called an 2S6O87 AP%

-he "2A ma)es the retrieval of system performance d ata easier *y providing a "C 

compati*le method of collecting all relevant information on the system%

124

49.5

104
130

100

115 4.2x4

15

$L40

109

89

3540.5

100

50

100
4.2

x2

$L20

138

22
7

5x
4

14
013

0

155
175

61

$L60
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System Management

P&

"ostive Ground Connection

Charge Controller

Charge Controller

Alarms

!"#$%&
'(#)

Computer

&S/
&oad
Control

R
i*

*o
n

 .
ir
e

 C
a

*l
e

( 
S

u
p

p
lie

d
 $

it
h

 2
S

6

C
o
m

m
o
n
 o

r 
"r

o
u
n
d
 S

id
e

>ATT"R@

P&

'&%*%&%#+*,-$)

L' #( LSA)*

SO&AR/

SO&AR2

B+ B, S, L,

B+ B, S, L,

4ominal :oltage

Ma1% Solar "anel Current

Ma1% 2oad Current

Regulation Set "oints

.eight

Am*ient -emperature Range

Ma1% .ire Size

P&20

97 A

97 A

@97 g

69( 9;( @9( @F( ;< :

Technical 3ata

; pre#set programs or user ad0ust

P&80

;7 A

H A

868 g

P&:0

F7 A

@7 A

6677 g

#97 VC to W88 VC

@7 mm9



System Management

$$$%phocos%com

P&  Solar Charge ControllerP&S Shunt Adaptor

-he "2S shunt adaptor is designed for use $ith "2 s eries solar charge controllers% 

It allo$s the controller to measure charge or load currents $hich do not go 

through the controller% -his allo$s inverter or gen erator currents to *e included 

in the controller?s display% -he "2S shunt adaptor measures the voltage across 

a current shunt and converts that measurement into digital form% -his data 

is then sent to the "2 controller% -$o shunts can *e used%

P&$ Computer $nterface6 RS9@9 Interface for "2 series controllers

-he "2I is a device $hich allo$s the "2 series sola r controllers to communicate $ith a computer% It co nverts the signals from the "2 into a 

form $hich a computer can recognize% It also converts signals from the computer to suit the "2 controller%

'&

B+ B, S, L,

P&S

Shunt

P&CO# Software

"2C+M is a .indo$s#*ased program 

$hich ena*les communication $ith 

the "2 controller and helps in system 

performance analysis%

SO&AR

P&

B+ S, B, L,
W$N3

>ATT"R@

3'#P
&OA3

C4AR(" CONTRO&&"R

4ybrid Power System

Although the "2 is primarily a device to control th e charging of *atteries from the solar panel( it ca n also *e used $ith other energy sources 

such as $ind( microhydro and fuel driven generators%

-he "2 supports series and shunt control% Shunt control is appropriate for $ind generators or microhyd ro system $hich re'uires a constant 

dump load% In a hy*rid system( the solar component can *e controlled *y the S+2#input and the other en ergy sources *y the shunt control 

$hich is done through the 2+A, or \G\ teminals%

!./0a1*2a31.

'&$

!"COM
P&

B+ B, S, L,

090804
Subject to change without notice K
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3$N(O Solar Charge Controller

-he ,ingo 97397 inherits many of the *est feature o f the "2 series 

of controllers%

090804
Subject to change without notice L

System Management

4ominal :oltage

Ma1% Solar "anel Current

Ma1% 2oad Current

Regulation Set "oints

.eight

Am*ient -emperature Range

Ma1% .ire Size

Self consumption

3ingo20120

97 A

97 A

;78 g

69( 9;( @9( @F( ;< :

Technical 3ata

; pre#set programs or user ad0ust

#97 VC to W88 VC

6F mm9 OF A.GP

E mA N 69 :( ma1 9F mA N F7 :

The Negati)e (round  ma)es it much easier to use in vehicles and easier  to understand 

for people used to $or)ing $ith vehicle systems% A rugged ne$ *us uses the M+,BUS 

protocol Oindustrial automation standard proven in noisy environmentsP% It is compati*le 

$ith Modular System Components% -his gives unprecedented fle1i*ility in system design%

#ore 3ata Storage % 869 days $orth of data can *e stored% -hat/s 6F Months $orth of 

Charge and 2oad Ah(

Battery voltage range( and daily State of Charge% , ata for EE days is accessi*le via the 

display so if you don/t have a computer( you/re not loc)ed out%

&"3 backlighting  ma)es the display reada*le in any light conditions%

4idden Wiring % All the $ires are covered% .iring to the unit can  *e )ept out of sight 

inside the $all o*ehind the mounting panel% -his ma)es for a clean installation% 

(enerator Terminals % :oltage free contacts( as re'uired *y many genera tor start systems( 

are no$ included in the *asic controller%

Reliable? easy to understand? one button interface and pro)en? easy to 

learn menu structure.

Symmetrical charge and load currents? both 20A.

$ndustry standard four stage charging regime.

/2?28?72?7: and 8;5 selectable. Only one controller to stock.

'nbeatable high temperature performance. Full charg e and full load 

current? without interruption to operation? in a 90 BC ambient. All day? 

e)ery day.

Fast? reliable? affordable? Phocos Ser)ice? long af ter the long warranty 

has expired.

#aterial6

CaseX

&eatsin)X

Weight *in box+6

3imensions6

.idth

&eight

,epth

Mounting hole spacing

Mounting hole size

"olycar*onate

Anodised Aluminium

;88g O66*P

6@Hmm O8%;\P

696mm O;%<\P

;8mm O6%<\P

66Fmm O;%F\P

8mm O@36F\P



44

84

32

For Phocos CA? C#& and C#&N& 

#ultifunctional &C3 3isplay

Measure and display panel current( load current and  *attery voltage *y 

three digit 2C, display

"asy to Select

-hree#position s$itch to select $hich value to *e d isplayed

Prepared for 3$N Rail and Wall mounting

For Phocos C%N 

#ultifunctional &C3 3isplay

,isplay ":3load current( *attery voltage( S+CD and daily ":3load Ah%

Seven days of datalogger values are also accessi*le%

"asy to Select

-$o push *uttons to cycle through displayed data%

Prepared for 3$N Rail and Wall #ounting

72

68

29

$$$%phocos%com

C## Remote 3isplay

"hocos CMM Remote ,isplay is ,esigned to Measure an d ,isplay 

Current :alues of the ": System%

C%# Remote 3isplay

"hocos C5M Can *e Used in Com*ination $ith "hocos C 54 Series 

Charge Controllers to ,isplay Current :alues and &i storical ,ata%

090804
Subject to change without notice M

72

68

29

System Accessories

:oltage Range

Current Range

+perating -emperature Range

2ength of Connecting .ire

.eight

C%#

,isplay voltage range of your C54

,isplay current range of your C54

#98 to W87 VC

9 m

E; g O$ith connecting $ire P

Technical 3ata

:oltage Range

Current Range

+perating -emperature Range

2ength of Connecting .ire

.eight

C##
,isplay voltage range of "hocos controller

,isplay current range of "hocos controller

#98 to W87 VC

9 m

6E; g O$ith connecting $ireP

Technical 3ata
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090804
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>C# 3C >attery Charger

"hocos BCM is an Innovative Charger for AA#Size Rechargea*le 4iM& 

and 4iCd Batteries%

Accurate >attery Charging6

Special voltage and current limitation features ens ure a smooth charging process 

for AA#size rechargea*le *atteries%

"xcess "nergy  #anagement

-he BCM ena*les the efficient use of e1cess energy in the ": system%

3CS   3C 5oltage Con)erter

"hocos ,CS Ad0usts the :oltage to Belo$ 69 : for Ce rtain ,C 

Appliances Such as Radios( Cassette "layers( etc%

13 54

13
10

0
50

80 36

4x2

3C&   3C 5oltage Con)erter

Q -he ; AA#size rechargea*le *atteries in the pictu re are not included%

System Accessories

Input :oltage Range

4orminal +utput :oltage

Ma1% Charging Current

Battery Capacity

Am*ient -emperature Range

Ma1% .ire Size

.eight

>C#
67%8Z68 :

; 1 6%8 :

L F7 mA

877 mAhZ9877 mAh

#;7 VC to W87 VC

6F mm9 OA.GTFP

6;7 g

Technical 3ata

"xcess "nergy #anagement

Beside all functions of ,CS( the ,C2 is designed to charge 

the second *attery in your solar system using the e1cess 

energy from the solar module%

4ominal :oltage

+utput :oltage

N +utput Current

Additional ,C2 ,ata

Am*ient -emperature Range

.eight

3CS and 3C&
69 :

#;7 VC to W87 VC

6;9 g 3 689 g

Technical 3ata

6%8:N987 mA 3 @:N@77 mA 3 ;%8:N;77 mA 3 F:N;87 mA
3 E: N F87 mA 3 69: N 6777 mA 3 6@%F: N 9777 mA

Second *attery float voltageX 6@%; :
Ma1% charge currentX 9 A N 6@%; :

80
13 54

6350 10
0

36

;19

<19
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,C 2ighting

Q =9H 3 =dison is availa*le%
Q 2ight temperatureX $arm colorO.P 3 cool colorOCP%

$$$%phocos%com
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C&/20D
W1C

C&/2//
W1C

C&/2/9
W1C

C&/270
W1C

:oltage Range

4ominal "o$er

Average 2ight Intensity

Am*ient -emperature Range

='uivalent Brightness
OIncandescent 2ampP

C&/209
W1C

66#68 :

8 .

987 lmO.P

987 lmOCP

#67 Z W87 VC

66#68 :

H .

@87 lmO.P

@87 lmOCP

#67 Z W87 VC

66#68 :

66 .

FH7 lmO.P

F@7 lmOCP

#67 Z W;7 VC

66#68 :

68 .

E87 lmO.P

E98 lmOCP

#67 Z W;7 VC

66#68 :

@7 .

6877 lmO.P

6877 lmOCP

#67 Z W@8 VC

Technical 3ata C&/207
W1C

66#68 :

@ .

677 lmO.P

677 lmOCP

#67 Z W87 VC

C&280D
W1C

97#@7 :

H .

@87 lmO.P

@87 lmOCP

#67 Z W87 VC

C&28/9
W1C

97#@7 :

68 .

E77 lmO.P

E77 lmOCP

#67 Z W;7 VC

C&/20E
W1C

66#68 :

E .

897 lmO.P

897 lmOCP

#67 Z W87 VC

CF& Compact Fluorescent &amp

.herever lo$ cost( high 'uality( high lumen efficie ncy are critical 

factors for lo$#voltage lighting( you $ill find the  "hocos C>2 lamp% 

-he sophisticated *allast electronics provide $orld #class features and 

relia*ility and are installed in numerous pro0ects $orld$ide%

A)ailable as 3etachable Tube

15W 25W 40W 40W50W 65W 100W 150W 100W

C&/20DW1C 3 C&/2//W1C 3 C&/2/9W1C 3

:oltage Range

4ominal "o$er

Average 2ight Intensity

Am*ient -emperature Range

='uivalent Brightness
OIncandescent lampP

C&/209W1C 3

66#68:

8.

9;7lmO.P

9;7lmOCP

#67 Z W87VC

66#68:

H.

@F7lmO.P

@87lmOCP

#67 Z W87VC

66#68:

66.

F87lmO.P

F97lmOCP

#67 Z W;7VC

66#68:

68.

E77lmO.P

E77lmOCP

#67 Z W;7VC

Technical 3ata

25W 40W 65W 100W

Two 3ifferent &ight Colors A)ailable *2D00 G? :800 G+

Huality Pays Off 

&igh lifespan and high lumens efficiency provides t he lo$est overall system cost% 

"xtended &ifespan 

"reheating feature drastically e1tends lifespan all o$ing more than 87(777 

s$itching cycles Oe'uivalent to 67(777 operation ho ursP%  

O)er-temperature Protection 

-his safety feature protects lamp from damage in hi gh#am*ient temperature 

conditions%

3etachable Tube 5ersions A)ailable

Reusa*le *allasts for detacha*le tu*e C>2s are guar anteed to last @7(777 hours% 

Ine1pensive( replacea*le tu*es ma)e lamp replacemen t simple and cost#effective% 

Ballast carries a standard 8#[ear >actory .arranty%

Wide Operation 5oltage Range 

A $ide operation voltage range ensures safe start#u p even $hen *attery voltage 

is slightly lo$er or higher than typical conditions %



Q =9H 3 =dison is availa*le%
Q 2ight temperatureX $arm colorO.P 3 cool colorOCP%

$$$%phocos%com

090804
Subject to change without notice

:

"xtremely low power consumption

O)er ;0, of luminosity retained after D000 hours

Withstands shock and )ibration

Perfect for systems with small load reIuirements

&uminious "fficiency Comparison

"hocos 2=,

Competition

CF &amp With 4ousing

,C 2ighting

"roven "hocos C>2 *allast technology com*ined $ith rugged housing and detacha*le 

tu*e is the all in one solution for any ,C#2ighting  application% .ith more than 87%777 

s$itching cycles this lamp has a life span of at least 67(777 hours%

&"3
.ith an infinite num*er of s$itching cycles and lo$  po$er consumption( "hocos/ 

ne$ 2=, technology allo$s you to minimize overall s ystem costs%

:oltage Range

4ominal "o$er

2ight Intensity

Radiation Angles

Color

='uivalent Brightness

OCandleP

S&/2/0WF22

66#68 :

6%7 .

99 lm

F7 V

.arm

S&/2/0CF80

66#68 :

6%7 .

;7 lm

;7 V

.hite

Technical 3ata

CF/2//W1CCF/20EW1C

40W

Technical 3ata

:oltage Range

4ominal "o$er

2ight Intensity

Am*ient -emperature Range

='uivalent Brightness
OIncandescent lampP

65W

66#68 :

E .N69%8 :

Up to ;87 lmO.P

Up to ;87 lmOCP

#67 Z W87 VC

66#6;%8 :

66 .N69%8 :E77 mA

Up to 887 lmO.P

Up to 887 lmOCP

#67 Z W87VC

;8

@8

98

68

8 977                  F77                  6777

lm1W

time in h

Two 3ifferent &ight Colors A)ailable *2D00 G? :800 G+

Huality Pays Off 

Plastic housing protects fragile CF& tube from brea kage and insect inhabitation.

Clear plastic co)er ensures full brightness.

Switch?cables and mounting screws included.

3etachable tube increases cost-effecti)eness.



$$$%phocos%com

TFT-&C3 T51#onitor

"hocos -: is a ->-#2C, color -: receiver3monitor $i th very lo$ 

po$er consumption( and can *e used directly in the 69 : solar system%

5ery low power consumption

+peration "o$er consumptionX 8 . % Stand*y "o$er co nsumptionX 6 .

Auto Search

Compati*le SignalsX CA-:( :&>#2( :&>#&( U&>% -he receiva*le channels of -: 

areX :&>#2 O;<%98 M&z to 6;H%98 M&zPY :&>#&O68;%98 M&z to ;9@%98 M&zPY 

U&>O;@6%98 M&z to <F@%98 M&zP%

#ulti-language #enu

German( =nglish( Spanish( >rench( "ortuguese( Chinese%

Wide Operating 5oltage Range? // - /9 5

3C Refrigerator1FreeJer
"hocos? high efficiency refrigerators and freezers have e1ceptionally 

lo$ energy consumption re'uiring smaller( less e1pe nsive po$er 

systems and lo$ operating e1pense%

"n)iromentally friendly CFC-free refrigerant *R-/78 a+

"nergy "fficient Refrigeration

&ave e1ceptionally lo$ energy consumption re'uiring  smaller( less e1pensive 

po$er systems and lo$ operating e1pense%

,C Appliances

Technical 3ata T50D

Screen Size 

4ominal Input :oltage 

,isplay Model

Resolution

Brightness 

Contrast Rate

+peration -emperature range

,imensions

.eight

H In

69 :

6FXE3;X@

;<7 1 RGB 1 9@;

@77 cd3m9

@77X6

7 to W;7VC

97816;H1;7 mm

7%8 Kg

Technical 3ata FR/:9R1F

Input :oltage

=nergy Re'uired at 96VC

Refrigerator3>reezer

=nergy Re'uired at @9VC

Refrigerator3>reezer

Capacity

Am*ient -emp% Range

,imensions

.eight

6939;: ,C

EF3@77.h3day

6F<3;;;.h3day

6F8 2

#67 to W;@ VC

E<1HF1E< cm

86 Kg

6939;: ,C

6973;<7.h3day

97;38;7.h3day

998 2

#67 to W;@ VC

69;1HF1E< cm

8E Kg

FR229R1F
6939;: ,C

873687.h3day

<83987.h3day

87 2

#67 to W;@ VC

<@1H61F@ cm

@; Kg

FR90R

090804
Subject to change without notice ;

T5/9

68 In

69 :

6FXE3;X@

679; 1 RGB 1 HF<

987 cd3m9

877X6

#67 to W87VC

9<71@88187mm

9%9 Kg




