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Open-Circuit Voltage Voc: a1l W i i i
Shart-Circuit Current Tsc: ’—38 ()] ! i ; ;
Temperature Coeff, of Vo 038 (%joC or o) 0 ' 1' 1'
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Standard Test Conditions: . . . .
light Intensity S0: | 1000 Wj(mm) 0 10 2

Temperature Tref: 25 (aC) ve)
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Band Energy Eqg: 112 (&) & . | | |
Ideality Factor A: 1.2 | | "
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Coefficent Ka: 0 2
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0
Calculate Parameters
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=o--

Short Circuit Current Isc0: 38 (&) 0 10
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Temperature Coefficient Ct: 0.0024 (AK)
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s !
Solar Module (functional model) L&J
Parameters | ather Info | Color |
Solar module (functional model)
Display
Name | sCN1 ~
Open Circuit Voltage Voc | an =l
Shart Circuit Current Isc | 5.9 =l
Maximum Power Voltage Ym | 02 [ j
Maximurn Power Current Im |4.8 [ j
L &

G y55 Joe Sleodas (0N F IS2)

&S 8y g > g o i (5,5 0;lail 5lilg :Open Circuit Voltage Voc

it b lae ol 93 Jokw slo s

a5 S8y ol o oo s S o3lail L > Short Circuit Current Isc

it o5 Ll (095 Joho (sl Jlinn

Ay > ol 9> Jehw Jluw 5 5Ldg :Maximum Power Voltage Vm
el SN (o292 Olg 45 (S5

ool coan > Gowd y95 Jshe Jlew s b > :Maximum Power Current Im

el ZS s oy S s
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B Solar Module {physical model) EI_Iﬂ—hJ

~Manufacturer Datasheet

MNumber of Cells Ns: 36 4
Maximum Power Pma: &0 (W)

Voltage at Pma: 171 (W) 3

Current at Pma: ;j ) 2
Open-Circuit Voltage Voc: 211 (W)

Short-Circuit Current Isc: —38' a) 1

Temperature Coeff. of Voc: -0.38  (%%foC or ok) o

Temperature Coeff. of Isc: | 0.085  (%/foC or oK)
Standard Test Conditions: -t
Light Intensity 50: 1000 wWif{m*m)

Temperature Tref: (oC)

25
dv/di (slope) at Voc: -0.68  (vfa)

(if available) P W)

—Model Parameters {defined)

Band Energy Eg: ﬁ' {ev)
Idedlity Factor & | 1.2 |
Shunt Resistance Rsh: | 1000 (Chm)
Coeffident Ks: o

—Model Parameters (calculated)

Calculate Parameters
Series Resistance Rs: 0.008 {Chm)

Short Circuit Current Isco: 3.8 (A
Saturation Current Is0: 2.16e-3  (A)

Temperature Coeffident Ct: 0.,0024 (A

Maximum Power Point (calculated) e ST e D

—Operating Conditions Prax: 60.53 (W)
Light Intensity S: 1000 wW/{m*m) Y — 17.04 (W) Load... Copy PSIM Parameters
Ambient Temperature Ta: 25  (oC) Imax: 3.55 (A) Close

——

S5 Jsho (o5 Joo Slockess (AN JS2)

BP MSX- Jaw (008 555 Jobo cdibys 51 Il (ol 00,8 (S5 el 58 12
el 3 a0 l,8 Jolis SISl ool oo esliil £+
Sl 5l Sledbl 40,5 o)1y v
i o el )l 5l B sl adgl eas
2l sauslis 5 2Slax lg5 gabis s P-V 5 1V (sl oo (30,51 Cawsay v
ol jghaie 4 o 5lus 10 0990 slesls b Lialejl 5l ool s
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Cusliys SN 4355 919 — Jof g4l o — V=T —1¥

3l g5 oo |, @V 32 4) 5 ion j0 0ud et v jLs 0,90 Sled]

Syl Cawods cuilins (59,

& Solar Module (physical model) El_léj

Manufacturer Datasheet I(A)
MNumber of Cells Ns: 36 4
Maximum Power Pmax: &0 (W)
Voltage at Pmax: 7.1 (V) 3
Current at Pmax: 3.5 (A) 2
Open-Circuit Voltage Voc: 211 (W)
Short-Circuit Current Isc: 3.8 (A) 1
Temperature Coeff. of Voc: -0.38  (%&foC or oK) i)
Temperature Coeff. of Isc: 0.065 {%foC or oK)
Standard Test Conditions: 1
Light Intensity 50: 1000 W/{m™m)
Temperature Tref: 25 (oC)
dv/di (slope) at Voc: -0.68 (v/a)
(if available)
Model Parameters (defined) 30
Band Energy Eg: 112 (eV)
Ideality Factor A: 1.2 80
Shunt Resistance Rsh: 1000 (Ohm) 40
Coeffident Ks: 1} 20
Model Parameters (calculated) o 1,
Calculate Parameters |
Series Resistance Rs: ’W (Chm} e I S JI _________ ? _________
Short Circuit Current Isc0: 3.8 (A) a 10 20
Saturation Current Is0: 2. 16e-8  (A) v
Temperature Coeffident Ct: 0.0024  (AfK)
Maximum Power Point {calculated)
Operating Conditions P ’W e Save... | Calculate IV Curve |
Light Intensity S: 1000 W/{m*m) Vimax: ’W 0] Load... | Copy PSIM Parameters |
Ambient Temperature Ta: 25 (oC) Trers ’ﬁ ) Close
" —— J

S oo (o5 Joo Slockass (N JS2)

IS jo el 5L 0 50 Caand (pl oSS (gl a8 ciilins (g9, 00l 2,0 Oledlb

il 00l 00,51 5
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Typical Electrical Characteristics'

MSX-64 MSX-60

Maximum power (Pmax) 64W 60W
Voltage @ Pmax (Vmp) 17.5V 17.1V
Current @ Pmax (Imp) 3.66A 3.5A
Guaranteed minimum Pmax 62W 58W
Short-circuit current (lsc) 4.0A 3.8A
Open-circuit voltage (Voc) 21.3V 21.1V
Temperature coefficient of

open-circuit voltage 4 =(80£10)mV/°C . . .
Temperature coefficient of

short-circuit current . 1. .(0.065+0.015)%/°C . .
Temperature coefficient of power
Nnoct* L. 47£2°C ... ...
NOTES:

(1) These modules are tested, labeled and shipped in 12V configuration. These
data represent the performance of typical 12V modules as measured at their
output terminals, and do not include the effect of such additional equip-
ment as diodes and cabling. The data are based on measurements made in
a solar simmilaror ar Srtandard Tesr Condirions (STC), which are:

« illumination of 1 KW/m* (1 sun) at spectral distribution of AM 1.5;

= cell temperature of 25°C or as otherwise specified (on curves).

Operating characteristics in sunlight may differ slightly. To determine the
characteristics of modules in 6V configuration, divide the 12V voltage char-
acteristics by 2 and multiply current characteristics by 2. Power values are
unchanged.

(2) Under most climatic conditions, the cells in a module operate hotter than
the ambient temperature. NOCT (Nominal Operating Cell Temperature) is
an indicator of this temperature differential, and is the cell temperature
under Standard Operating Conditions: ambient temperature of 20°C, solar
irradiation of 0.8 kKW/m", and wind speed of 1 m/s.

Cobline Sledbsl (Ve N F SSs)

003 5o MV/PC sl b 5L o 5ty sles oo i Luo jo a5 oS &do

g b 53 Syge 4 %/°C 4 b aS el
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MSX-60 I-V Characteristics
40+
35+
30+
= 25) T=75°C "\
= T=50°C ™\
E 20+ T= 25°C \ 1III "\
'us T= 0°C -
15+
101
05
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olar ule siCal madel
Solar Module (physical model)

Manufacturer Datasheet
Number of Cells Ns:
Maximum Power Pma:
Voltage at Pmax:
Current at Pmax:
Open-Circuit Voltage Voc:
Short-Circuit Current Isc:
Temperature Coeff, of Vac:
Temperature Coeff, of Isc:
Standard Test Conditions:
Light Intensity S0:
Temperature Tref:

dv/di (slope) at Voc:
(if available)

3

[ 60 W

[ )
D

[ 2 )
R
’W (%/oC or o)

0.085  (%foC or oK)

1000 Wf(mm)
5 (o)
268 (V)

Model Parameters (defined)
Band Energy Eg:

Ideality Factor A:
Shunt Resistance Rsh:
Coefficient Ks:

117 (eV)
—

1000 (Ohm)
—

Model Parameters (caloulated)

Series Resistance Rs:

Calrulate Parameters
0.0108  (Ohm)

Short Circuit Current IscO: 380 (A)
Saturation CurrentIs0: | 2.16e-8 (A)
Temperature Coeffident Ct: | 0.00247 (AK)
Maximum Power Point (calculated) Save ‘ Calaulste 1V Curve ‘
Operating Conditions T 6053 (W)
Light Intensity 5: 1000 Wf(m*m) T .04 () Load... ‘ Copy PSIM Parameters ‘
Ambient Temperature Ta: 25 (o0) Tma: 355 (A) Close
- - A

S )95 Jolw (Sojed Joo Sleas (VAT S0
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Rs b gol )b samwle — pow sdlo> o —V-¥—1F
Ctgls ¢lsc*

Ks g Rsh A [EQ sl adsl sl o g cuis Luo 5l eais o]y Sledbl wlwl s

L .ow » 4w bxe L8 Calculate Parameters gaeSs (g9, S5 L 348 slo ol ,b
g g0 00l iuled iy slacl IS

Rs=-.\.A

Isco = y.A

Iso= v.age-8

Ct= ...y¥y
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i Solar Module (physical model) @_‘éj

Manufacturer Datasheet I{a)

Humber of Cells Ms: I e :
Maximum Power Pmax: 60 (W) ! '
Voltage at Pmax: 71 W I ;
Current at Pmax: 35 (W PR T S R SN ¥ S
Open-Circuit Voltage Voc: i1 W :
Short-Circuit Current Isc: 38 (4) Ly i
Temperature Coeff, of Voc: 0.38  (%foC or oK) 1T S i
Temperature Coeff, of Isc: 0.065  (%bfoC or oK) i
Standard Test Conditions: R
Light Intensity 50: 000 W/(nm) 0
Temperature Tref: 25 (oC)
dv/di (slope) at Voc: IW (v/n)
(if available) P W)
Model Parameters (defined) &0
Band Energy Eqg: 112 (&)
Ideality Factor A: 1.2 M0
Shunt Resistance Rsh; 1000 (Ohm)
Coeffident Ks: 0 @
Model Parameters (calculated) 0 ! ! ! :
Calculate Parameters i i i i
N i e e deeeeeaee Lo
Series Resistance Rs: 0.0108  (Ohm) . i . .
Short Circuit Current Isc0: ’W (Y] 0 10 20
Saturation Current Is0: 21688 (A) '

Temperature Coefficent Ct: | 0.00247  (AK)

Maximum Power Paint (calculated) | ’—_l
Operating Conditions _— =110 Save... Calculate I-V Curve
Light Intensity 5: 1000 W{(m*m) e 673 () Load... | Copy PSIM Parameters |
Ambient Temperature Ta: 25 (oC) Ima: 354 (4) Close
- 4

S )95 Jolo (So5ed Joo Sleplais :(0TNF S5
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& Solar Module (physical model) [ﬂ‘_‘ﬁ

Manufacturer Datashest 1(8)
Number of Cells Ns: 36 sl :
Maximum Power Pmax: ’—GD w) '
Voltage at Pmax: 171 () 3oprreees E
Current at Pmax: 35 (A) 2 b ' ______________________________________
Open-Circuit Voltage Voc: 211 W) .
Short-Circuit Current Isc: 13 () L .
Temperature Coeff, of Voc: 0.3 (%foC or ok) [ EEETErr
Temperature Coeff, of Isc: 0.065 (%foC or oK) I
Standard Test Conditions: T '
Light Intensity S0: 1000 W{(m*m) 0
Temperature Tref: 25 (oC)
dv/di (slope) at Voc: IW (v/n) )
(if available) P (W)
Model Parameters (defined)
Band Energy Eg: 112 (eV)
Tdeality Factor &: [ 12
Shunt Resistance Rsh: IW (Ohm)
Coeffident Ks: ’—D
Model Parameters (calculated)
Calculate Parameters
ISeries Resistance Rs: 0.008 I (Chm)
Shart Circuit Current IscO: 3.80 (A)
Saturation Current Is0: 2.16e-8  (A)

Temperature Coeffident Ct: | 0.00247 (AfK)

Maximum Power Point (calculated) | =
Operating Conditions oo o5 (W) Save... Caloulate I-V Curve |

Light Intensity 5: 1000 W/(m*m) o 17.04 () Load... | Copy PSIM Parameters |
Ambient Temperature Ta: 25 (oC) Imax: 355 (A) Close
b 4

St Jsho (Ko Jao Slackes (VFIY JS2)

bl b g5 el Sy e B a3l Sl U 5 opgel 5 S5 g0l slaws L
Copy PSIM Parameters gaesSs (g9, b xal )l o ol 51 s oo o Sl L0

Dg Jae Joe sla el )b 4 sodacwlxe polie b oss SIS
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)'M Z}b —1—1d

-

Buck (voltage mode controlled), single loop data input [&J
Plart |Buck [voltage mode controlled) j Frequency range{Hz]
min may
LR o 1 959000
1+Vo
L
) Re R
““T CT Solution map
Requlator | Sensor |Yoktage divider v
i
Ra Crossfreq. Phase marg.
Vet | I I
" X

Help

3 Cancel K.

Ll

e IS o (V.00 S5
S ybwdis 5121 —Y—10

D8 S xS Sl jlas gl J S (b )l SO SmartCtrl) J auS &l

S o w2l S claails b gl 1 ool 65,8 Lty Syl ol e
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Jro @yud SeiguSl Sl ozl 5l (S b ows @l Jo LS SmartCtrl
bl 5l coeds G olgs ool ol 3 eslaiw! L.l AC-DC 4 DC-DC (slo Joo

A PSIM 3310 5 45 abogs po 1l (59, ol SMACHT 5l &y sy ss (gl

el oo ools lad g UK o Ll cpl oS

05| [elele][a] v l:0:] A=l Alelolol Bl e sle] ¥

Sl s (YN0 JSa)

D@

13900 5L (F10) JS& g0,y 43S cnl 59, SlS L

p 5
SmartCrl [

Designa ... Opena...

zingle loop DC/DC converter recently zaved file...

zingle loop conwerter

: : . reviously saved fils...
uzing an imported transfer function e b

double loop DCADC corverter zample design..

) [ [
AE

PFC corwerter

oy
{ﬁl

Cloze

SmartCtrl L (¥ 0 JS3)

Y&FO
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o233l Juad SMARTCTRL 3l b L

Single loop DC-DC Converter « b o 150 g9, 40l (ol b5 gq,—5 sl

g0 5k p) oz 5 el b S SIS

DC/DC converter, single loop data input @
Pl | - Frequency f.anQB[HZ]
it ma
) sl T

Flant hasn't been
lnaded as yet.

Select one from the Solution map
combo bk above.

Requlator J Sensor ]

Croszfreq  Phase marg
I \ i

| £

Help

ﬂ Cancel ‘ 0K

Single loop DC-DC Converter L (.00 JS2)

{22
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o 1l 00l ]S alf o o ab aw l glasl> SO pus ol

Plant sats o blie ogie S Cand 50,5 5L L0 oo &y90 Plant iz o as

(Mg o0 oald isled ouls oy o i 31 (sl pptncens 5l (g0l

DC/DC converter, single loop data input &J
Flart " - | Frequency r.ange[Hz]
Buck [voltage mode contralled) L7 (=t
= || Buck [L-curent zenzed) H | 1 333000
Boost [voltage mode controlled)
Boost [L-cument zensed)
Boost [diode-curent sensed] Sl
Buck-Boost [voltage mode contallad) alutian map
Buck-Boost [L-cument senzed)
Buck-Boast [dinde-current sensed)
Fluback, [volkage mode controlled)
Flyback [diode-current sensed)
Forward [voltage mode controlled)
Requlator Forward [L-curent sensed)
Cross freq. Phase marg.
|| a 0| 0
Help

Single loop DC-DC Converter L (0.0 <)

S ol b oS o0 ol 1) Buck (Voltage mode controlled) g oo il jo

Dgdso 3 p) o

Yry
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SMARTCTRL I3l b o L]

Buck [voltage mode controlled)

S

\l'in‘L_,
Y

Steady-state do operating point

Conduction mode Dl
Duty cycle IW
IL awg (&) ,W
IL ma (&) IW
1L mir (&) ’W
lo avg [4) IW
oy | 33

Set defaults

Vi)
RL[Ohms] ’—1!’1
[ 0u
Fic[Ohms] ’W

or | 180w

R(Ohms) 4.356

Folw) 25

FewHz) | 250K

Update read only boxes

Help Cancel | QK |

ool b lae plply aiiins (8,8 i Shgo a4 balae bxol jo a5 asS cds

Buck (Voltage mode controlled) o.las :(#.00 o)

il 5 U5 gllas Wb 50 PSIM Lae o

'+ Vo

BB e (VN D S5)

YZA
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oS oo b 1yl ol 5.5 PSIM lass jo ol ol
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SMARTCTRL I3l b o L]

-

Buck (voltage mode controlled)

)

RL

\Iin[ |

1+ Vo

Conduction mode
Duty cycle

IL avg [&)

IL max [&)

IL ity [&]

loavg [A)

Steady-state do operating point

Continuous

1.09375
0.90625

lig !

YolY)

10

Set defaults

vy | T8
AL D) n

Fic{hrme) n

R{Dhms] 10

FaufHz) | 100K

Update read only bowes

| Help | Eancel‘ or. ‘

Buck (Voltage mode controlled) slas :(3.)0 J&)

g By Sugh Jlo 09b oo ela pie 0 gy e polie ooty (gl L

Yv.
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Buck (voltage mode controlled), single loop data input Lﬁ
Flart |Buck [wolkage mode controlled] j Frequency range(Hz)
min may
A 7 || 1] 99000
: 1+ Vo
L
] I Re R
““T C T Solution map

Regulator j Sengor il LS
- - R eE. Embedded V.div.
Reoulator hasn't been Ra Crossfreq Phase marg,
Ioaded as vet. \ref | 0 ‘ i
Select one from the combo . =
= hax above ﬂm]
Help
LN 4

Buck (Voltage mode controlled) .las :(V -0 JS2)

6}~J)U9L;|)deubpajsﬁuhu‘)usoww&J)H))W

o5 b Ol e O 50 a5 09Bie Sb 5 oy He—i (nl SLUTL 05 L 0 g

0,5 el |y 0 0 cdnlne (gaaSs 05 9 VIEf

YV
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Voltage divider

o Gain | 0-25]

{ CalCUIaie T3 Sin—sraf Ao From W ief

e

Set defaults

Help LCancel [=133

55 0 s Slokars (1)1 JSL2)
g9 Sl Cog Jb w8 ooil L3 oy 4 o)bigs oy cpl anal b
oS oo il | (Type ™) ¥ ggi (coonisS J,uS beyl o a8 ol oaiiS s
T e il )0 ] e 95 45 G| 508 oy &y b o 0S50S £98 ol
3k S bt (sloyamiy s oS J S QLI L sg-di oo (ol el ot
S oo By (280 S 3 |, b all oS 09 e

Type 3

Gmod

F11(chms) 10000.0]
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Buck (voltage mode controlled), single loop data input &I

Plant |Buck [voltage made sontrolled) - Frequency range(Hz]
Lyl max

| 1 | 395000

Solution map

=1

Regulatar

Ra Cross freq. Phaze marg.
L i] | 1}

Set.. |

Help

Buck (Voltage mode controlled) .das :(\Y.N0 o)

g0 o0 3k 25 o Set gasSs o5 b >

Cross frequency and Phase margin input [
Phase margin vs Cross frequency

300 Its highly recommended ko click on the
unshadawed [white] region for selecting
an sppropriste [Cross frequency, Phass
margin) couple of values.

200 ™ Take care also of attenuation (K(sFR(s]l
at Fae] amd Phase margin edit boxes.
when their backgrounds are red painted!

100 Cross frequency Fhase margin

Phase margin

o
IK.[=sl"Ri=)l at Fsws

100 Fsw=100 K Help
1 10 100 TE 10K

100 K 1M

Cross frequencylHz] Concel | ok |

Phase margin , Cross frequency s.las :(VF.00 Jss)

YVvYy

WWW.powerplantac.com

Academy



205l Juas

SMARTCTRL I3l b o L]

aS oS el slaisS4 |, Phase margin 4 Cross frequency ol o,oxs ol jo

Sl saal gles axl pl 0,5 18 a0 gaal 3l o Sl sakass

b elalais eyl o odyls S o o hb 4y (Ko abais O] ] s

el 00 g_)l?w‘ 2 Slasuie

-

S

It's highly recommended to click on the
unzhadowed [white] region for zelecting
an appropriate [Cross frequency Phaze
margin] couple of values.

Take care also of attenuation [[K[=]R(z)
at Faw) and Phaze margin edit boxes,
when their backarounds are red painted!

Crozs frequency FPhase margin
45K |43

Cross frequency and Phase margin input
Phaze margin vs Crozs frequency
300 :
200
£
= ;
£ 100 !
o H
B i
=
[ i
......................................................... T T TT 1L ——
o[ Phimin=D0 |
00 H Few=100 K.
1 10 100 1K 10K 100 K 1M
Crozs frequency(Hz)

[El=fRl=]l at Faw

|-1 25157 Update |

Help

Cancel | ak |

Phase margin , Cross frequency .l :

(00 JS)
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file Design View Window Help N Kol | Manual
DhEEs 50 G BREHEEYONOE
I3 453
@Contm\l E@ a
i 44B1K
G, T (dB) vs hequency Tl vs T(phase) B | ik
10 INPUT DATA ’ ]
Single loop ‘t: B I
| ] =
ol N Frequency range (Hz) © (1, 999 o
Cross frequency (Hz) = 4. 44361 :’
% | Phaze margin (") =49 ”
I Plant
NN oYy ooy —— T
100 Buck (voltage mode controll
R (Ohns) = 10 f
(H) =200u
EL(OP"E‘?; : %Dnu i |{f Averuion fsu) ()
21 LB RC(Oms) = 1n 137846
1 1 RIS L S (1 T ] 1 0 Vin (¥) =18
. Yo (V) =10 v
FrequencyHz) ‘ I )
A&
G, T (phase) vs hequency Vo for reference step [smal signl] | Pt v gl fc)
100 102 RESILTS [ 1 1
Regulatar (Anal ol
| emulator (husles): | BEEBkas
101
T Rl (Ohns) = 510.077
ig 1l % B2 (Ohns) = 2.1529 K v\ja‘mmgxd -
= = Cl( F)=15469n ohage divideric +
& o l o @ (F)=7557n d\s;\pat\ngWDUSSE
C[ F)=305%0 e
-2m
f21 (Hz ) = 978.928
f22 (B2 ) = 978.928
100 99 fpl ( Hz ) = 20,1707 K
I L 1 ] i 7 3 1 ﬁ‘fz E g; g : ggﬂlggg K ﬂw i
FrequencyHz) Time{ms) - m r
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Method [=]
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L
Phba -] 43
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Aitkernuation [Few] [DE]
-132. 7846

Fhbtd = logl Fc ]
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A arnings
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dizzipating 1. 0093935
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> Help E =ik
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THPUT DATA
Single loop

o

L

Frequency range (Hz)
Crozs frequency (Hz)
Phaze nargin =~ (°
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R (Ong) =10
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Buch {voltage node controll
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0, T [phase) vs fequency
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1

RESILTS

Requlator (Analog):
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B {Ohns) = 21509 €

G. T [phase=]

ol
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Dgde 5k p) oy 8YsS ) Glaytll 4 by ye Sl Ll L

r !
Type 3 regulator parametric sweep ﬁ
C3
—<
c2 pq ©1

Gmod | R2 A
R4
+
A

Yalue Mirirmurm S ERI ]
& B (Ohms |210077 408,081 |612.092
C 1 15483 |123752n  [185623n

™ R2 [Ohms] |2.1529r:: |1.?2232rc; |2.5534ar:;

|?5.51 7n |EEI.41 36 n |E|III.EEIII4 n

" C2(F)
~ L3 3851950 |3.08156n  |4.62234n
Set sweep ranges o + |2III i -

ﬂ Help | Cancel

)95Y9f) 6[2:]1&\}5. W"“h’“ (VN0 S)
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P
Parametric sweep

==

Loop to be modified Loop to be shown

Single loop) ﬂ |Sing|e loop ﬂ

[ Calculate regulator

-

General data Sengar ] Fegulatar ]

| Buck [voltage mode controlled]

Walue Minimurn b @=irnuinn
& ink) | 16 | 8 | 24
~ BLOAms) | Tn | S00p [ 15n
C LiH] | 200w | 100w [ 300w
" Rei0hms) | Tn | 500p | 1.5n
O | 30u | 15u | 45 U
Vo) | 0| 5 | 15
~ Foiw) | 10 | 5 | 15
~ FemiHz] I BOK | 150K
Apply Help | Cancel | (]

23V, e el )l oas (V00 JSK2)
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Sywani gl 21—V 1P

4 ) Ble 3 s )5 PSIM Jldle 5 s 4y S poatd 65k 0955 )l sl

Bl_sl e @ |, g ped 5L 9 au8, Renewable Energy Module o3

oS (50

Library Browser X

Type one or more words to search in element's name and description:

Find | Find |

- Elements - : ) -
2. Power Selar Module (physic...
.- RLC Branches e
- Switches Solar Module (EN50530 c5i)
- Transformers Plonalel

-- Magnetic Elements Selar Module (EN505...
- Other

- Mator Drive Medule
- MagCoupler Module

-- MagCoupler-RT Module

m

oy

m

Solar Module (functi...

Battery (lockup table)

-. Mechanical Loads and Sensq E_ Wind Turbine
.. Thermal Module E
Fj Li-lon Battery
- Contro -
- Other E Li-Ion Battery (cell)
[+ Sources ]
- SPICE - Fj

[ [T P

Project View | Library Browser

H38le 3 ailbalis (YA S SKS)
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Sgd oo 3L g3 O)g0n ol el g0, (s 5l (59, SIS JLgo b

S0 Lion Battery st =5
o Parameters I[:olor |
Li-Ion Battery
Display

MName |51 - =
__________ Mo. of Cells in Series I:l — =
ooy Mo. of Cells in Parallel E! =
S voltage Derating Factor |1 =1
oo Capadty Derating Factor |1 - =l
---------- Rated Yoltage |3.7 =
o Discharge Cut-off Voltage IZ.S — =
oo Rated Capadity [54 =l
ool Internal Resistance |D.DS =
: Discharge Current |1.DS | Ll
ool Capacity Factor [102 =i
R Full Voltage [42 =l
ol Exponential Point Voltage |3.9 — =
ooy Mominal Voltage |3.6 =1
oo Maximum Capacity |56 |
coor Exponential Point Capacity | 1.08 =l
e Mominal Capacity |5.2 [ |
---------- Initial State of Charge |o.s =l

6)"l4 LgLfa)...,a])L &Ja..x (Y.\F J.iw)

S o 3 551 sty 5 o tliys (s, 5 s |y Ll ool 1 5
50 39290 slalogei b anlin g Uas g yg05] 5l sl ile oyo,9] co oy (lp
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5l e )le a3 Jow sl p a5 oo sl

(Ns) 5 5L S5 40 (5w sl Jsbo oluss :No. of Cells in Series

(Np) 5L S5 50 55lse sl Jsbo slass :No. of Cells in Parallel

Sao o gde a5 (Ks) 5Ly jlxe 0> ol o o :Voltage Derating Factor
Lol S B

O gdae a5 (Kp) cud b sl o> als o 5 :Capacity Derating Factor
el S U oo

g ez 6 5L Jsbw (Braed) o 5U5 :Rated Voltage

ASlas cwd,b b gillas (Ecur) 5L akad 5lilg :Discharge Cut-off Voltage
g s

Ah Cu> 5 6 5L Jsbo (Qrated) ob <ud,bs :Rated Capacity

o2l e (Roat) (5L A3ls cglis :Internal Resistance

Joe oyl b 1 o a8 (ldischg) (sl smve (s4ud5s b > Discharge Current
ool ) Silods] Cawoas

(Ke) cus,bb o .5 «Capacitor Factor

(Ern) p dals cdl> o 5 ,5L 5L, :Full Voltage
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oo o oled ezl sl o o 5L 5k)s :Exponential Point Voltage
(Etop) al5s

s ey b samb bl o 6 5L 5Ldg :Nominal Voltage
(Enom) <Jg

Ao ahad sl b gillae 5L Jol—w <o b iSlas :Maximum Capacity
Qmax) el ol v s

e o sl gaml sl o g 5L s b :Exponential Point Capacity
Quop) sl yoal s y alss

padss oo o b sazb el o o 5L s, :Nominal Capacity
(Qrnom) celos ol o

Sl SO U yao o 903 &S 5 5L sadsl 5, <l Initial State of Charge

L5>)" .o)sT Cow O w.w Lud )‘ MA 0‘9"(5" |) Qrated 9 Ecut ‘Erated LSLQJAA‘)L:

g 6 5L Ak g 55, 5l Blgee 3 1) eyl 51 %o
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Gz S (FN 7 JS.MA)
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Cell size references R20 - D

Electrical characteristics

ominal voltage

under 1.1 A at 20°C

ypical capacity 20°C
under 1.1 A at 20°C 2.75 V cut-off]

Qrated

Mechanical characteristics [slegved, without tabs)

Diarmeter [max] 34.20 mm [1.346 in]
Height [max) 53943 mm [2.3490 in)
Typical weight 125 g [4.3 oz)
Lithium equivalant contant 1.62 g
Mominal enargy 20.0 Wh

Dperating conditions

Charge method Constant Current/Constant Voltage
Maximum charge vwoltage 4.20 +/= 0.05 W
Maximum recommended charge currenc® * 5.4 A [~C rate]
Charge temperature ranga™® = 20°C wo + B0°C
[- 4°F to +140°F)
Time at 20°C To be set as a function of the charge current:
C rate = 2to3h

C/2 rate = 3todh
C/Srate = Bto7h

Maximum continuouws discharge current™® * * 11 A [-2C rate]

Pulse discharge curmant up to 241 A [~40C rate)

ﬁischar'ge CuL-Off voltage Bcut 2.5V |
Discharge tamperature range =50°C to + 60O°C

[-58°F to +140°F]

b Sy (008 JS2)

Erated = 37V
Qrated = 5.4 Ah
Ecut = 25V

AR
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0%1 49 R WA 6‘%[-3" ngslg Gblo Cenglie @ ngslg Q%.‘ 4 Joy).o Seslos 49
e SG il (ol polie b Jar paid slas 5l plow @ 4z il ()lg oo Il

w‘ el quB Rbatt:' ,0 10 Ohm L.S)"l’ L51'>L> WELM L>U"‘ )o 0) du..]j‘

S9) 3 Lgwlyb polio woski — pgd pl5 —Y—Y¥'—1F
SPL MRS (i

ools iwled oy IS 50w | 09390 (5 5L Cui lus yo a5 6 5L sadss

Discharge profiles (1.1 A - C/5 rate) at various temperatures

4.5
—40°C —30°C| +20°¢ +B60fC
— \
=
S
§ 3.5
2

\
\
———
=0 L’\\ \
'\\\\
o 1 2 3 4 5 =]
Capacity (Ah)
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Charge characteristics to 4.2 V at +20°C (C, C/2 and C/5 rates)
6.0 100

—

— A/ / -
£ . 70%¥
o 4.0—#? / =
s PN T ™
~ 3.0 / B 501‘:[:
=) | 40
o /| 2
g 20 // C(5.4A) [C/2(27]A) C/5/(1.1A) -8
= 1.0 -2

.0 -] \\< \\ | 10
0.0 | | \"'--._ — — 0

0 1 2 3 4 5 6 7
Charge time (hours)

5ol gledasie (YN JSL)

25 polie (uel VIV ol il a0 Yo sloo yo adss o 5l oolaul L

Efull = f.Yv
Etop = Y.Yov
Qtop = Y,0Ah
Enom = Y.V
Qnom = O,YAh
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Qmax = 0,#Ah

Lgii.gl.anaxgEfull PMJAJUBQ el od._.u:p.,_la.u VY )o},,ch o
sl gonne b gilwans 5l Jols slo covn g Gadad sl g ains 0,8 polie

(& yiol s 398 paliid — pgu 5 —Y—Y—1F

Cewdds glwacd b ads ¢ 5,Ls gl cme Wb o ol b 0,9l Cawdds 5l da
P (G A LA 9 )W EB (T RL B ol )b (959 3 )

el (5L a5 & bgsye ) lae an]

6)JLJ adss )b.a (ANE JSD)
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il 00l oA 55 S jgots 5 5L 4 b ye sl yalil

Li-lon Battery : 51 [

Parameters l Color ]

Li-Ion Battery Help

Display
Mame | 51 =l
Mo. of Cells in Series | 1 =l
Mo. of Cells in Parallel | 1 =
Voltage Derating Factor | 1 I =
Capacity Derating Factor | 1 I ﬂ
Rated Voltage (3.7 =l
Discharge Cut-off Voltage | 2.5 — =
Rated Capacity |5.4 =l
Internal Resistance | 0.085 =]
Dizcharge Current | 1.1 |
Capacity Factor |1.02 I =
Full Voltage [4.2 =l
Exponential Point Voltage | 3.75 — =
Mominal Voltage | 3.6 |
Maximum Capacity | 5.6 u ﬂ
Exponential Point Capacity | 2.5 I =
Mominal Capacity | 5.2 I =
Initial State of Charge [1 =l
\, y.

AL oladas (AN S2)

VS JPWELY [P FRCHIN UGN FCI IUON I VL S PV SRE S B KR B

a5 oy oplplo ten Tl yuol con > (88l jgome A58 Jiovie 40 45 0uS s

Yao
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B I3l 5 ailsulsS 55 Time ootz b el 5oy o (29,5 45 Sloll

il (olows

Library Browser =

Type one or more words to search in element's name and description:

Find Ilh’me Il l:.TI

Find: time

= Elerments :
. % Time

+]- Prower

-- Control
__ Crther il Time Delay

-- Sources

- SPICE T’ Unit Time Delay

Project View | Library Browser
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 hattery | battery  V/ battery

45

S5k 5L g 5 lhe gleansin :(VY.NE SD)

185 | 2 @l e asizie (ol 4 4z g L

P35 Sl b Cod e (o sl o S i 5
A= 7
5o Sle co BL (£AY) +/AY sga> 15 (SOC) 5, cdl> 5, o o v
A lie (o 55l b > iz ee el ooy JolS 5L lade a4 5lidg a5 Jl>
Jodo 2 wilgi oo &5 b oo 1Al a0 U gty ey b e Sloo b
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