FitAll’s Built-in Functions

The following contains a description of the functions that are available in FitAll’s standard Function Libraries.

The example graph is presented as an illustration of what a graph of the function may look like. With different parameter values the function’s graph
could look substantially different from the one illustrated in this document.

In the function definitions:
1. Yisthe dependent variable.
2. The X’s are the independent variables.
3. The K’s are constants, the values of which can be changed at runtime.
4. The P’s are the parameters that are resolved / determined.
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Function Name /

Basic
FitAll Function Library

Function Definition

Ftn# Description [Equation (General Form and/or an Example)] Example Graph
0001 | First Order Exponential with 100
Background Correction
80
Number of variations: 4
60
-
40
20
yoprre CFRFEI*X), 3 (P3+i*xi) .
i=10 , 0 100 200 300 400 500
X
for example, or
9000
v = prre (F2YKI*E) L b3y ey
6000
b
3000+
0 : ‘ ‘ .
o} 100 200 300 400 500
X
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Function Name /

Function Definition

Description
0002 | Sum of First Order
Exponentials

Number of variations: 5

[Equation (General Form and/or an Example)]

n _ .
Y=Pl+ T [PEi v o (P2l 4 17Ky *X:':|
i:

Example Graph
90

60

b
for example, 301
- * * _ * *
Y=P1+P2*E[P3 Kl X)+P4*E[P5 K2 Xj .
0 1 2 3 4 5
X
0003 | Langmuir Adsorption 10
Isotherm
0.8
Number of variations: 1
0.6+
3 FI1*X >
{1+ P1* ) 041
0.2
0.0 T T T T
0 & 10 15 20 25
X
0004 | Saturation Curve, 25
Non-zero origin
2.0
Number of variations: 1
1.5
Y_(P1+P2*P3*X) >
1+ P2*X 101
0.5
0.0 r T T T
0 5 10 15 20 25
X
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Function Name /

Function Definition

Description
0005 | Gaussian With Offset

[Equation (General Form and/or an Example)]

Example Graph
100

Number of variations: 2 80 |
(X - P} &1
_2_77*[ P3 ] g
T = Pl*e + P4 “7
204
0 T
0 12 18
X
0006 | Lorentzian With Offset 100
Number of variations: 2 80
¥ Tl |
v = F1*F3 P . 60
4%(% P22 + p3e ]
20
0 T T
0 10 15 20
X
0007 | Poisson With Offset 0.2
Number of variations: 2
=
v=pp* E[X*Ln(Pl)-Pl-Ln(X!)] +p3 % -
e
0.0 T T T
0 10 15 20 26
Count
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Function Name /

Function Definition

Description
0008 | Multiple Linear

[Equation (General Form and/or an Example)]

Example Graph

0.2

Number of variations: 1 o |
more than 100 Y =Po+ ZPi * i _—
= -
Note: ' S 004
The function used to generate é
the example graph has two for example, o1
independent variables, X1 '
and X2. Y =P0 + P1*X1 + P2*X2 + P3*X3
The residual graph rather 02 : T - p
than the fit graph is displayed. Point Number
0009 | Power Curve 7000
Number of variations: 1 .
5000
4000
v=pr*xbl > 3000
2000
1000
0 T T T
0 10 15 20 25
X
0010 | Rational Function nl .
PNO+ 3 (PNj* X1 28
Number of variations: v = 1=1 2.0
more than 10 - 17 _ 15-
I+ = (PD]‘*XJ) g 1o
1=1 , E 0.5
0.0
for example, 054
-1.0 T T T
= PHO -10 2 2 6 10
i re——— X
{1+ PD1* 3
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Function Name /

Function Definition

Description

[Equation (General Form and/or an Example)]

Example Graph

0011 | Polynomial_1 2500
.- 2000+
Number of variations: )
more than 10 T=5P *X!, for—10=i<=10 ]
; 1 ’ 10004
b
for example, 8001
o
— 2
Y =P0 + P1*X + P2*X 500
-1000 T T
-10 2 6 10
X
0012 | Polynomial_2 20
Number of variations: 15
more than 10 T=% (Pi *[}Z|K1 )
. S 10
1 = 1 L ‘g_
> 51
for example,
o
Y=P0 + P1*|X|%° + P2*X
5 . ‘ ‘ .
0 20 40 80 80 100
X
0012 | Square Root 350
.- 300
Number of variations: 1
250
200
-

¥=P1+P2* X

150

100

50 4

T
200

T
400

T T
800 200 1000
X
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Function Name / Function Definition

Ftn# Description [Equation (General Form and/or an Example)] Example Graph
0014 [ Y=P1+P2*X +P3/X"2 5
Number of variations: 1 *
E 44
5
T=Pl+PI*E + o 37
%2 82
1
0 . . . . :
o} 200 400 600 800 1000 1200
Temp /oK
0015 | Y =P1+P2/X+P3*Ln|X| 2
Number of variations: 1 5
T 0]
p3 £
T=Pl+—+ P3* La[¥| Lo
X 5
18
-22 T T T
0 400 800 1200 1600
Temp /K
0016 | Error Function (Erf) With 6
Background Correction .
Number of variations: 4 2
2 > 0
V=Pl *erf{P2* )+ F3+ P4 * 3+ P5* X
24
4
R ‘ ‘ .
-2 1 0 1 2
X
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Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Graph
0017 | Complementary Error 12
Function With Background
Correction e
84
Number of variations: 4
> 61
?=P1*erfC(P2*X]+F‘3+P4*X+P5*X2 )
b
0 T T T
2 1 o] 1 2
X
0018 | Incomplete Gamma Function 1.0
(GammaP) With Background
Correction 0.8
Number of variations: 4 . 4
Y =P1*GammaP(F2, )+ P3+ P4* X + ps* x2 0.4
0.2
0.0 T T T
0 4 8 12 16
X
0019 | Complementary Incomplete 1.0
Gamma Function (GammaQ)
With Background Correction 0.5
Number of variations: 4 . 4
¥ =P1* GammaQ(F2, ) + P3+ P4 #3 + P5* 32 0.4+
0.2
0.0 T T T T T
0 1 2 3 4 5 8
X
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Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Graph
0020 | Boiling Curve_1 160.0
Number of variations: 1
100.0
£
pr*x Kl 4 pprx 2 £
Y=g -1 40.0+
-20.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
Vol.Frac.
0021 | Boiling Curve_2 160
Number of variations: 1
100
o
£
PL*xtd + po* g
T=e -1 40
-20 T T T T
0.0 0.2 04 0.6 0.8 1.0
Vol.Frac.
0022 | Sine With Background 35
Correction
2.5
Number of variations: 4
Y =PI*Sin(P2*X + P+ Al * X! >
1 0.5
05 T T T T
0 4 8 12 16 20
X frad
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Function Name /

Function Definition

0023

Description
Cosine With Background
Correction

Number of variations: 4

[Equation (General Form and/or an Example)]

Y =Pl*¥Cosf{P2*¥ X+ P+ T AL+ ¥
1

Example Graph

35

2.0

0.5 1

0024

Multiple Linear_2 — MULTI-
FIT

Number of variations:
more than a million

Note:

The function used to generate
the example graph has three
independent variables, X1,
X2 and X3.

The residual graph, rather
than the fit graph, is
displayed.

V=2 P Xy
i

Residual Y

0.2

0.1

0.0

8 12 16
Point Number

0025

New in version 7

Sum of Exponentials
Number of variations: 20
Note:

Previously available only in
the ST1 custom FFL.

-Poj41*X

fn
Y=p*X+ Z pzj* 1-e

1=1

or

Py, *(X-X
Y=P1*(X_XO)+_§ Poj* l—epzl”( °)

1=1

0.8

0.6

0.4

0.2

0.0
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Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Graph

0026 | New in version 7 »
= * ) PZJ*X '

Sum of Exponentials Y= 3 sz _1¥1-¢ 12

Number of variations: 20 1= 0

0.8

Note: or e
Previously available only in

the ST1 custom FFL. n i PE'* [X —KO) 0.4 ]

¥ = 5 sz_l# 1—-a ] 0.2

1=1 T s % =» =
Time /s
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Binding & Growth Curves
FitAll Function Library

Function Name / Function Definition
Description _[Equation (General Form and/or an Example)] _______Example Graph
0201 | Langmuir Adsorption 10
Isotherm
0.8+
Number of variations: 1
0.6
_FI * >
1+ P1* 3 041
0.24
0.0 T
0 & 10 15 20 25
X
0202 | Coupled Saturation Curves n ;
(Zero Origin) > [Xl " Py £ T sz ) 1] 4
Number of variations: 10 v o= 1=1 1=1 1.2
; 1.0
n . 1
1+ = [Xl * T PEj-l] 0.6
1=1 1=1 05|
, 0.4
for example, 02
2 0.0 T T T T
?z(Pl*PE*X+P1*P3*P4*X :, 0 10 20 < 30 40 50
(1+PI*X +P1*P3* % %)
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Function Name /

Function Definition

Description
0203 | Coupled Saturation Curves

[Equation (General Form and/or an Example)]

1

Example Graph

< _ 1
(Non Zero Origin) Pl + _Z [Xl ¥ Poigq _l_I sz] 102
Number of variations: 10 v = 1=1 1=1
11 . 1
1+ T |X!* TPy ,
i=1 i=1 > 10
for example,
(]
v o (P1+ PR¥PI¥X + P2* P4 *P5* %) T e 1;5(4 107 100
(1+ P2*% + P2*P4*%2)
0204 | Cooperative Saturation Curve 10
(Non zero Origin)
8
Number of variations: 1
[
- (P3 + P2 *P1* T .
(1+pr*x b 4
2
0 . ‘ ‘ .
0.0 0.1 0.2 0.3 0.4 0.5
X
0205 | Uncoupled Saturation Curves 1.4
(Zero Origin) 1 . . 12
v - v | fai-l " Py 7 A
Number of variations: 10 ZW 0+ Pz * X ;:
L
for example, 081
0.4
= PI*PE*X+P3*P4*X 0.2
(I+P1*¥3) (1+P3*3) 0.0 . . . ;
0 10 20 30 40 50
X

FitAll ‘s Built-in Functions
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Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Graph
0206 | Uncoupled Saturation Curves 1.4
(Non zero Origin) n . . .
Y= op 4 3 [ Pai © Pai+1 XJ
ot . - 1.0
Number of variations: 10 =1 [1+ Py *H] .
o
for example, 8
0.4
v=Pl+ (PE*PE*}Z)+(P4*P5*X) 0.2
(I+P2*3) (1 +PA*3D 0.0 . ‘ . ‘ .
0 10 20 30 40 50 60
X
0207 | DNA-DRUG Binding: 0.4
Multi-Site,
Single Experiment;
f's as parameters 031
=
Number of variations: 10 { n |ng Sl F Pyt E 5 o2l
Y o= =¥ 2
Note: _ _ 2 =1l [1+ |P2j-1| * X
Previously available only in 0.1
the JC2 custom edition.
0.0 T T T T
0.0 1.0 2.0 3.0 4.0 5.0
Cf / 1.0E-5
0208 | DNA-DRUG Binding:
Multi-Site, 0.1
Multi-Experiment; el
f's as independent variables v = Lus A " F 2
2= [1+|P]'*X] _§
Number of variations: = o
Several million. for example, é
(73
-1}
Notes: o
. . AL*[PY*X AT*P2* X
1. Residuals graph is V= +
shown. e e o 0 100 200 300 400 500 60O
2. Previously available only Point Number
in the JC2 custom edition.
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Function Name /

Function Definition

Description [Equation (General Form and/or an Example)] Example Graph
0209 | DNA-DRUG Binding:
Multi-Site, 0.1
Multi-Experiment; bl
f's as constants voo LB AP E
2 =i+ p e 3
Number of variations: = oo
Several million. for example, é
(73
-1}
Notes: o
. . AL*[PY*X AT*P2* X
1. Residuals graph is =
2H(1+[P1* 21+ P2 * 0.1 ‘ . . . ‘
shown. (Pl (P2 0 100 200 300 400 500 600
2. Previously available only Point Number
in the JC2 custom edition.
0214 | New in version 9 6
Cooperative Saturation Curve 51
with zero origin. .
Number of variations: 1 v = P1*P2* XP3 .3
(a+P1ext3) ]
1
0 ‘ ‘ ‘ ‘
0.0 0.1 0.2 03 0.4 05
X
0221 | New in version 9 6
0222
0223 | Gompertz Curve Y=P1 *e[PQ*e(-P3*X)] 5
1 ol
[Pz* o(P 3*X-P4*X2)]
Y=P1*e N
2]
[Pz* e(—PS*X-P4*X2-P5*X3)]
Y=P1%e "
0 T
0 15 30 45

FitAll ‘s Built-in Functions
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Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Graph
0225 | New in version 9 6
0226
Logistic P1 5
[1+P2*eP3'X] ‘
' N
y= P1
= ,
1+ P1 'P2 *e_PSiX
P2 ]
0 T
0 16 30 45
0228 | New in version 9 6
0229
Weibull 5]

Y = P1 — p2relPIX”

P4
Y =P1-(P1-P2) P 2]
14
0 T
0 15 30 45
0232 | New in version 9 6
Chapman-Richards 54

»y 1/(1-P4
Y = p1e[1-p2re P Y
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Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Graph
233 | New in version 9 6
Richards 54
4
P1
Y= 3]

T T
0 186 30 45
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Function Name /

Peaks
FitAll Function Library

Function Definition

Ftn# Description [Equation (General Form and/or an Example)] Example Graph
0301 | Gaussian With Background 5
Correction 5 (X - PZ) 100
Number of variations: 4 B3 80|
— : 1
T =Pl*e + T A*X o
1=10 >
40
for example,
20
(% - POy 2 0 ‘
-E.W*[—j 0 6 12 18
P3 X
YV = Pl*e + P4+ P5*X
0302 | Sum of Gaussians With _ 3
Background Correction g [%] 120
= : * P3i nl -k ] 100
Number of variations: 20 T=Z |Pa-z2"¢ + .ZD(P3n+ 14 & )
1= 1= 80 |
> B0
for example, “
20
P ) 4
-E.W*[@] -E.ﬂ*(mj ° 0 5 10 16 20 2 30
P3 Pé X
T=Fl*e + P4 *e
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Function Name /

Function Definition

Description [Equation (General Form and/or an Example)] Example Graph
0303 | Lorentzian With Background 2 _
Correction _ P1*P3 gl o
T = + 3 A1 *E
- 80
Number of variations: 4 |:4 * (3 - PZ)Z + P32:| 1
60
b
for example, 404
2 20
F1* F3
Y = —— + P4+ PS* X+ PR . |
* - + 0 10 15 20
[4 %-p22 + P3 ] .
0304 | Sum of Lorentzians With 120
Background Correction n Pg.g * pe. n? .
v = - > + % (Pagereg * x) [
Number of variations: 20 1=1 [4 *EH-Py 1}2 + P%i] i=0 80 -
> 60
for example, 40
~ pL* 3l P4 * Pg 1
¥= Z 77" Z Z 0 ;
[4*(H-F2)° + P3°] [4*(XH-P5° + Pa°] -10 0 20 30
0305 | Sum of Gaussians and 120
Lorentzians With Background 100 ]
Correction The simplest form of the function is:
80
Number of variations: > 20
X-p2 >
_E'W*[ P ] ¥ g 2 40
T=Pl*e + P4 1:'26 5
[4*(X-P5)° + P&°) ]
° 0 10 18 2|0 25 30
X

FitAll ‘s Built-in Functions
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Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Graph
0306 | Poisson With Background 0.2
Correction
1
iations: ¥ Ln(P1P1-LnCxdl i
Number of variations: 4 T =Pp2* e[ (P )‘ (X :‘] + T (Ai * Xl) c
1=10 "g 0.1
for example, =
* -P1- |
?:PZ*E[X Ln{P1)-P1 LH(X')]+P3+P4*X N
0 5 10 15 20 ]
Count
0307 | Impulse: 40
Linear or exponential Growth
Coupled with Exponential - _ n : |
Do Y = P13y P4 £ [PPRICPI] 5 (ﬂi*:}‘:l) ©
1=10
Number of variations: 12. >
for example,
10
* ¥
?=P1*(X-P3}P4*e['132 K1*(X-F3)] 0
0 2|0 4b Gb 8|0 100
X
0308 | Impulse_2: 40
Linear or exponential Growth [ ] 0
Coupled with Exponential 3 PoE 14 ; |
Decay YT =P1*3" " *e +_E .».'"—‘-Li*Xl %
1=10
Same as function 0307 >
except that parameter P3, the for example,
X offset, is assumed to be 10
zero. P3 N
- v = p1#3cF3 # [ P2KIE] . | |
Number of variations: 8. 0 20 40 < 60 80 100
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Function Name /

Chemistry
FitAll Function Library

Function Definition

Ftn# Description [Equation (General Form and/or an Example)] Example Graph
0401 | Michaelis-Menton Kinetics 16
Number of variations: 3 _ M * 3 ia]
(P2 + ) -
<
2 o8]
or @
-
_ PI*¥X Pi*X 04
(F2 + 0 (P4 + ) oo
. 0 é 1b 1‘5 2|0 2% 30
[S1/M
0402 | Arrhenius Activation Energy 25
Number of variations: 1 2.0
- 1.5
{ P2 } %
v = pr* L KX =1
0.5
0.0 T T T T T
320 330 340 350 360 370 380
Temp /oK
0403 | Activation Enthalpy and 25
Entropy
2.04
Number of variations: 1
- 1.5
2]
Y _ KI*X*E (KE*X] KE = 1.0
0.5
0.0 T T T T T
320 330 340 350 360 370 380
Temp /oK
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Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Graph
0404 | Equilibrium Enthalpy and 25
Entropy
204
Number of variations: 1
- 1.5
[ P, E}
* = 1.04
v=¢ (K1*X) Kl
0.5
0.0 T T T T T
320 330 340 350 360 370 380
Temp /oK
0405 | Reversible Chemical 0.37
Equilibrium_1: 0.361
A+B=C, o 0.35-
X1 = Btot, > > 8
K1 = Atot Pl*(K1+X1)+1-\([[?1*(K1+X1)+1] -4* Pl *KI*XIJ 5 o
Y=P2* ; 2 0331
Number of variations: 3 2tpl < 0x]
0.31 4
0.30 .
0.00 0.01 0.02
[Btot] /M
0406 | Reversible Chemical 0.004
Equilibrium_2:
¢ el LT \
X1 = Btot, - § 0.002 .
X2 = Atot Pl*(X2+X1)+1-J([P1*(X2+X1)+1]2-4*P1 *X2*X1) £ \/
T=P2* ; § 0.000
Number of variations: 3 2T A E i \ \J \/
5
Note: é 0.002
This function has two \/
independent variables, X1
-0.004
and X2. 0 6 12 18

Point Number
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Function Name /

Function Definition

Description

[Equation (General Form and/or an Example)]

Example Graph

0407 | Chemical Kinetics: 06
Zero-Order Rxn:
A -> B, i 0.5
-dA/dt =k P2* K1, for 3 < 0 g 04y
[
Number of variations: 2 Y =4P2*K1+(P3-P2)*P1*X, for0=X = E g 031
’ Pl g o2
P3* K1, fDrX}E 0.11
. P1
0.0 T T T
0 4 8 12 16
time /s
0408 | Chemical Kinetics: 06
Half-Order Rxn:
A->B, %
dA/dt = k*AA(]./Z) P2 *K1 far X <10 2 0.4
i c
[
. . = i
Number of variations: 2 Y=<P2*K1+(P3-P2)*P1*X*“"Kl'Pl*X, fr 02y e 2 VKL 5
4 Pl 2 2]
¥
F3* KL, for X = : Kl 0.1
Pl
0.0 r T T
0 5 10 15 20 25 30
time /s
0409 | Chemical Kinetics: 05
First-Order Rxn:
A->B, 0.41
dA/dt = k*A Y =K1*¥[P2+(P3-P2)*(1-e P1*X)] g ol
£ o
Number of variations: 2 E
or g 0.2
o
v=K1*pz*.-PI1*X 0.1
0.0 T T T T
0 100 200 300 400 500
time /s

FitAll ‘s Built-in Functions
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Function Name /

Function Definition

0410

Description
Chemical Kinetics:
(3/2)-Order Rxn:
A -> B,

dA/dt = k*AN(3/2)

Number of variations: 2

[Equation (General Form and/or an Example)]

?=K1*P2+@3-PH*K1*P-

4

(2+P1* JE1 * 32

|

Example Graph
1.0

Absorbance

0.8

0.6

0.4 4

0.2 4

0.0

12
Time /s

0411

Chemical Kinetics:
Second-Order (equal) Rxn_1:
A ->B,

dA/dt = k*An2

Number of variations: 2

YT=Kl*P2+

(P3-PD*PI*K1Z * %

(1+P1* K1*X)

Absorbance

1.0

0.84

0.6 1

0.4 4

0.2 4

0.0

12
Time /s

0412

Chemical Kinetics:
Second-Order (equal) Rxn_2:
2A -> B,

dA/dt = k*An2

Number of variations: 2

YT=KIl*P2-

P2*PlI*K12*X
(1+ P1* K1*X)

Absorbance

08

0.6

0.4

0.2 4

0.0

FitAll ‘s Built-in Functions
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Function Name /

Function Definition

Example Graph

0413

Description

Chemical Kinetics:
Second-Order (unequal) Rxn:
A+B->C,

dA/dt = k*A*B

Number of variations: 2

[Equation (General Form and/or an Example)]

YT=KI*P2+EK2*P3-

(P3+ POV*KI*K2*[1-£EK2-KI)J*PI*E]

K1-K2*oK2-EDFFITX

0.9

0.6

0.3 1

Absorbance

0.0 T

20
Time /s

0414

Chemical Kinetics:
Autocatalysis_1:
A -> B,

dA/dt = k*A*B,

Bo Known

Number of variations: 2

PE*KI*KE*[I-E[

YT=K1*P1-

(KE-KI}*PI*X]]

K2-K1)*PI*X
K2+ k1% el . ]

0.3

0.2+

Absorbance

0.1

0.0 .

8
Time /s

0415

Chemical Kinetics:
Autocatalysis_2:
A -> B,

dA/dt = k*A*B,

Bo UnKnown

Number of variations: 2

PE*KI*PE*[I-

[{PE-KI}*PI*X]]
=

YT=KI*P3i-

_ * *
P2+K1*E[(Pz KIPFPI*X]

0.3

0.2 4

Absorbance

0.1

0.0 .

Time /s

FitAll ‘s Built-in Functions
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Function Name /

Function Definition

Description

[Equation (General Form and/or an Example)]

Example Graph

0416 | Current - Over Potential [Kl*{X-Fﬂl]} i_m*p{_ 1:4)] Son
Number of variations: 2 T=Fl*de Fi F3
0.001
<
or -
0.000
[Kl*{X-Fﬂ-?*PS}} -Kl*{X-Fﬂ-Y*Fﬁ]}
T=P1*de Fz Fi 0.001 . . :
0.2 0.1 0.0 01 0.2
E/NV
0417 | Real Impedance of a Parallel = 108
RC+Rs Circuit W= )
1+(2*E*P1*F2*X}2] 10
Number of variations: 2 E 5
.g 10
or E 102
N
10!
W= Fl 5 + P3
¥ ook ¥ * 10° . . ‘
1+ (2 LR Xj ] 1071 10° 10! 102 10°
Freq /Hz
0418 | Imaginary Impedance of a 105
Parallel RC or RC+Rs Circuit
Number of variations: 1 e 10° 4
e (2*T*P1)E*P2*X :E
1+(2*p*P1*P2*X 2 Ny |
102 ‘ ‘ T
1071 10° 10! 102 10°
Freq /Hz
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Function Name /

Function Definition

Description

[Equation (General Form and/or an Example)]

Example Graph

0419 | Real and Imaginary 500
Impedance of a Parallel -
RC+Rs Circuit Fi ‘ ﬂ
; + P3, for X2 =10 %300
Number of variations: 2 [1 +{2* ¥ PL* P2 *HL) ] = ﬂ ”
E 100 \A ) “ JI “
Note: T =1 é \// V U N
This function has two (2% Pl}z ¥ p7 %) é 100 '
independent variables, X1and ) for X2 =10 f V i
X2, [1+(2*1*P1*P2*X1)2]
. 300
0 20 40 60 80
Point Number
83;; New in version 9 Depending on which function is used the following are determined: "
0423 | Titration of a strong acid with e Concentration of the strong acid, Cso 12
a strong base. e Concentration of the strong acid, Cso and pKw. 10
o pKw.
g4
z
6
44
2
0 ‘ ‘ ‘ .
0 20 40 60 80 100
Vol(b)
8322 New in version 9 Depending on which function is used the following are determined: "
0427 | Titration of a weak e Acid dissociation constant, pKa, of the weak monoprotic acid. 12|
monoprotic acid with a strong | ® Acid dissociation constant, pKa, of the weak monoprotic acid 10
base. and its concentration, Cbo.
e Acid dissociation constant, pKa, of the weak monoprotic acid, its 8|
concentration, Cbo, and pKw. i .
4]
2
0 T T T T
0 20 40 60 80 100
Vol(b)
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Function Name /

Function Definition

Description

[Equation (General Form and/or an Example)]

Example Graph

8232 New in version 9 Depending on which function is used the following are determined: "
0432 | Titration of a weak diprotic e Acid dissociation constants, pKal & pKaz2, of the weak diprotic 12|
acid with a strong base. acid. .
g e Acid dissociation constants, pKal & pKaz2, of the weak diprotic °
acid and its concentration, Cbo. 8-
e Acid dissociation constants, pKal & pKaz2, of the weak diprotic & o
acid, its concentration, Cbo, and pKw.
4]
2]
0 ; T T T T
0 20 40 60 80 100 120
Vol(b)
8322 New in version 9 Depending on which function is used the following are determined: "
0437 | Titration of a weak triprotic e Acid dissociation constants, pKal, pKa2 & pKa3, of the weak 124
acid with a strong base. trlprotlg auq. . 10
e Acid dissociation constants, pKal, pKa2 & pKa3, of the weak
triprotic acid and its concentration, Cbo. 8|
e Acid dissociation constants, pKal, pKa2 & pKa3, of the weak t 6
triprotic acid, its concentration, Cbo, and pKw.
4]
2]
0 T T T
0 50 100 150 200
Vol(b)
8222 New in version 9 Depending on which function is used the following are determined: "
0447 | Titration of a strong acid and e Acid dissociation constant, pKa, of the weak monoprotic acid, 124
a weak monoprotic acid with and the concentration of the strong acid, Cso. 0.
a strong base e Acid dissociation constant, pKa, of the weak monoprotic acid,
' the concentration of the strong acid, Cso, and the concentration 8]
of the weak monoprotic acid, Cao. 5 o
e Acid dissociation constant, pKa, of the weak monoprotic acid,
the concentration of the strong acid, Cso, the concentration of 4
the weak monoprotic acid, Cao, and pKw. N
0 T
0 20 40 60 80
Vol(b)
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Function Name /

Function Definition

Description

[Equation (General Form and/or an Example)]

Example Graph

8222 New in version 9 Depending on which function is used the following are determined: "
0452 | Titration of a strong acid and . Ac.id dissociation constants, pKal & pKa2, Qf the weak diprotic 12|
a weak diprotic acid with a acid, and the concentration of the strong acid, Cso. .
strong base. ¢ Acid dissociation constants, pKal & pKa2, of the weak diprotic
acid, the concentration of the strong acid, Cso, and the 8|
concentration of the weak diprotic acid, Cao. = ]
e Acid dissociation constants, pKal & pKaz2, of the weak diprotic |
acid, the concentration of the strong acid, Cso, the concentration 4
of the weak diprotic acid, Cao, and pKw. \
0 ; T T ; T T
0 20 40 GOVOI(b;:BU 100 120 140
8322 New in version 9 Depending on which function is used the following are determined: "
0457 | Titration of a strong acid and . A_cid d_isso_ciation constants, pKa_l, pKa2 & pKa3, of_the weak 124
a weak triprotic acid with a triprotic acid, and the concentration of the strong acid, Cso. .
strong base. e Acid dissociation constants, pKal, pKa2 & pKa3, of the weak
triprotic acid, the concentration of the strong acid, Cso, and the 8-
concentration of the weak triprotic acid, Cao. S ]
e Acid dissociation constants, pKal, pKa2 & pKa3, of the weak |
triprotic acid, the concentration of the strong acid, Cso, the 4
concentration of the weak triprotic acid, Cao, and pKw. ,
0 T T T
0 50 100 150 200
Vol(b)
8222 New in version 9 Depending on which function is used the following are determined: *
0467 | Titration of a mixture of two e Acid dissqciati_on constants, pKal & pKaz2, of the two weak 104
weak monoprotic acids with a mo_nopronc_ac_lds.
strong base. e Acid dlssquatl_on constants, pKal & pKaZ, of the two weak 8-
monoprotic acids and the concentrations of the two weak
monoprotic acids, Calo & CaZ2o. 5 &
¢ Acid dissociation constants, pKal & pKa2, of the two weak N
monoprotic acids, the concentrations of the two weak
monoprotic acids, Calo & Ca2o0, and pKw. 5
0 ; ; T T T
0 10 20 30 40 50 60
Vol(b)
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Function Name /

Function Definition

Description [Equation (General Form and/or an Example)] Example Graph
82;2 New in version 9 Depending on which function is used the following are determined: "
0472 | Titration of a mixture of three | ® Acidkdissociatic:'n cor_1dstants, pKal, pKa2 & pKa3, of the three 104
; : : weak monoprotic acids.
\;\;(ra:rl:grrg(;r:;?rotlc acids with a ¢ Acid dissociation constants, pKal, pKa2 & pKa3, of the three 8-
weak monoprotic acids and the concentrations of the three weak
monoprotic acids, Calo, Ca20 & Ca3o. T 59
e Acid dissociation constants, pKal, pKa2 & pKa3, of the three .
weak monoprotic acids and the concentrations of the three weak
monoprotic acids, Calo, Ca2o & Ca30, and pKw. N
0 ; ; T T T
0 10 20 30 40 50 60
Vol(h)
8322 New in version 9 Depending on which function is used the following are determined: "
0587 | Titration of a strong acid and e Acid dissqciati_on constants, pKal & _pKaZ, of the two we_ak 124
a mixture of two weak monoprotic acids and the concentration of the strong acid, Cso. .
monoprotic acids with a e Acid dissqciatipn constants, pKa_l & pKa2, of the twq weak
strong base. monoprotic acids, the concentration of the strong acid, Cso, and -
the concentrations of the two weak monoprotic acids, Calo & 2]
CaZ2o.
e Acid dissociation constants, pKal & pKa2, of the two weak 4
monoprotic acids, the concentration of the strong acid, Cso, the
concentrations of the two weak monoprotic acids, Calo & Ca2o0, ]
and pKw. 0 . .
0 20 40 60 80
Vol(b)
823(1) New in version 9 Depending on which function is used the following are determined: 14
0492 | Titration of a strong acid and e Acid dissociatio_n constants, pKal, pKa2 &_pKa3, of the three _ 12
a mixture of three weak weak monoprotic acids and the concentration of the strong acid,
monoprotic acids with a CS.O' . _ ®
strong base. e Acid dlssouatlo_n cor_lstants, pKal, pKa2 &.pKaS, of the three . N
weak monoprotic acids and the concentration of the strong acid, | T
Cso, and the concentrations of the three weak monoprotic acids, 5
Calo, Ca20 & Ca3o. ol
e Acid dissociation constants, pKal, pKa2 & pKa3, of the three
weak monoprotic acids and the concentration of the strong acid, 24
Cso, the concentrations of the three weak monoprotic acids, 0
Calo, Ca20 & Ca3o, and pKw. 0 20 V:ﬁb) 60 80
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Solar Cell
FitAll Function Library

NOTE:

FitAll v8 has been extended so that all of the solar cell functions can be directly
used to analyze IV data obtained from solar cells, cell-strings, modules,
module-strings and PV Systems.

Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Fit Graph

0501 | Solar Cell: .
Dark Current-Voltage: KM 102
Ideal v —gak| poxle K (273 15452 X )
- - 108 4
E3+P1 |
Number of variations: 2 102 ]
2
E 104 |
or = 408 ]
|:K1*{XIK3-Y*P3IK4}] . 10 4
E3I-Y*DP3/E4 10
YT =KE4#% P2*:a (27315+K2) -1+ ! " 0.0 0.2 0.4 06 08 10
F1 V fvolts
0502 | Solar Cell: .
Dark Current-Voltage: [ K } e 10°
Non-ldeal v = Fa*| poda (K3 (273 15+K 2 FP3) b4 . .
Number of variations: 2 K3*F1 101
g
E 107
or = 5]
7
|:K1*{Xﬂ<3-Y*P4IK4}] * P .
LE3-Y *P4/E4 s . ‘ .
Y =FE4*| P2*:a ([273.15+K2)F3) -1+ ! " 0.0 05 1.0 15 20
F1 V fvolts
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Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Fit Graph
0503 | Solar Cell: P 5
Dark Current-Voltage: [ E1#+3 ]
Sum of Ideal and Non-Ideal:
E3*[273.15+E2
. F2*:e [ ) -1
Number of variations: 2
T =FK4*
[ K1*X ] ]
10
* + *
L pyel JK3*(273 15+ K2*P4 | X o
K3*F1 .
» 2]
L y E‘ 10
g 104 ]
or
10
L]
{Kl*@K}Y*Pi{K@] " 0.0 02 0.4 0.6 08 1.0
) (2?3.15*1{2) . V fvolts
T =K4*
{K] *(E3-T *PS:’K4)]
* ok
rpael (273 15+ K2)*P4) L, GUK3 ; P3/E4)

FitAll ‘s Built-in Functions -32- 2020-11-15



Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Fit Graph
0504 | Solar Cell:
Dark I-V: 07
Model 1: High I-range
Number of variations: 1 K5*I:2?3 15 KZ) I:XHK4 Pl:l "
15+ + =
T=K3* *Ln| |+X*P2£K4 £ 061
K1 | | >
0.5 T
0 2 4 6 8 10
I famp
0505 | Solar Cell: - ,
Dark I-V: |: E1*7
Model 2: Mid I-range F3*[273 15+F2
K4 -P2*<e [ ' :I -1 06
Number of variations: 1
0.5
T =K3*P1* £ oo
{ E1#*7 } 03-
* T %k
a3l LK3¥PA*[27315+K2)] oal. .
amps
" 4
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Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Fit Graph
0506 | Solar Cell: - \
Dark I-V: F1*Y
Model 3: Low I-range B3F [2?3 15+K2] 06
WA - * : -
Number of variations: 1 4-P2%qe 1 0.5
0.4
2 0.3
T =K3*pP1* =
0.2
[ K1*Y } o1,
* * +
_pal LK3*P4 273 15+ K2 1 ool — o)
/A
" 4
7 I II: r -
050 [S)girf\f. [Kl*(YfKB -X*PS:’KAL)}
Model 4: Full I-range /KA P2kl (2?3.15+K2] 1 z:
Number of variations: 1 05
0.4
¥ =K3*P1* +XCPPS/ES | | 2
= 0.3
E1#(Y/E3 -2 *P5/E4) 0.2
patle [P4*[273 15+ K2)) . 0.1
0.0 T T
102 107 100 101
L i amps
0508 | New in version 10.0.3 14
Solar Cell: 12l
Dark I-V: '
Model 4E: Full I-range 1.0
[Kl*(Y/KB—X*P4-/K4-) 0.8
Number of variations: 1 Y = K3*[P1*[X/K4 - PZ*{G (Pe(araastka) | — 1}] + X*P4/K4] 06l
0.4
0.2
025e 105 104 102 102
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Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Fit Graph
0509 | Solar Cell: = el o] 1.0
Light I-V: yY=p37A4
Rs=0 0.8
Rsh = « In which
. k =2 k_wXIE4 » 0.6
Number of variations: 1 P ° —e" g
T k_*P2 £
e =] _1 - 0.4
Kl 0.24
k, =
F1*(273. 154+ E2) 0.0 ‘ ‘ ‘ . .
0 10 20 30 40 50 60
V fvolts
0510 | Solar Cell:
Light I-V:
Rs <>0 Pk A}+[[P4+P2 - P3)*{A ]+ P3 - 3UKA - ¥ +P2/K3|*
Number of variations: 1 ¥ =K3*
P&— P4+ (B}
(P4*P2 - P3)*[B}+P3 - P5- PE*P2 10
in which 0.8+
ek"*PE _ ekD{KK4+?*P2E<3} é 081
A= E T3 _ KA 2 o]
' 0.2
ek,;"PE _ e1&,;"{P5+1='r5*P2} 00 . . | | |
B = 0 10 20 30 40 50 60
k,*F3  _k, *P4*F2 ¥ fvolts
= =
e K1
© O P1*(273.15+ K2
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Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Fit Graph
0511 | Solar Cell: 10
Liont Lv: T = K3*(Pa*{al+[(- P3)*{A )+ P3 - WK4]P2)
S =
0.84
in which
Number of variations: 1 nwhie os
5o P3| K, *HIKA g -
-’-'II‘I"J- = ‘—‘E 0.4
ek,;“PE 1 |
0.24
ekD*PE _ ek,:,*(P5+P6*P2]|
fr 00 T T T T T
B - k PP ) 10 20 30 40 50 60
€ - V fvolts
0512 | Solar Cell: 2.0
Dark Current-Voltage: . o
Non-ldeal Same as function 0502 except that the definitions of the dependent 1.6
and independent variables are switched. That is, the meanings of X
Number of variations: 2 and Y are interchanged. £ '
>
K1* (Y/K3 - X * P4/K4) > 081
Y =K3% P1* X/K4 -P2*qe P3*(73.15 +K2) -1 [ +X*P4/K4 0.4
0.0

108 108 107 102 10° 102
| famps

0513 | Solar Cell:
Dark I-V:
Model 1: High I-range

Same of function 0503 except that it contains a voltage offset
parameter, P3.

K5+%(273.15 +K2)*Ln|[XfK4+P1)\

Number of variations: 1 T = F3*
Kl |

+ X*PZ;"K4]+P3
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Function Name /

Function Definition

Description [Equation (General Form and/or an Example)] Example Fit Graph
0514 gglrala(rfve. I Same as function 0504 except that the diode’s ideality factor is
T treated as a parameter rather than as an adjustable constant.
Model 1: High I-range
Number of variations: 1 v g3 P3* [273- 15+ KZ) * Ln|I:XfK4 + Pl:' LRI/ EA
E1
0515 Sglr?(rf\? I Same as function 0505 except that both diodes in the equivalent

Model 2: Mid I-range

Number of variations: 1

circuit are assumed to be non-ideal and their ideality factors are
treated as parameters.

( { K1+ Y } )
*D5 ok
scrpca . pok ) LE3*¥P5*[273.15+4K2]| |
T =K3*P1*
l K1+Y ]
* Dk
pywl LK3*¥PA*R73154+K2)]
. A
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Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Fit Graph
0517 gglrala(rfve. I Same as function 0507 except that both diodes in the equivalent

circuit are assumed to be non-ideal and their ideality factors are

Model 4: Full I-range treated as parameters.

K1*(Y/EK3 -X*P5/K4)
P6*[273.15+ K2)

Number of variations: 1 r
E4 -P2* e[ ] 1

T=K3*%DP1* + X *P5/E4

K1*(Y/K3 - X *P5/K4)
P4+ 273 15+ K2) :

-P3*: e

0525 | Solar Cell:

Dark I-V:

Model 2C: Mid I-range w/
Voltage Offset

Similar to function 0505 except that an extra parameter, Voffset
(P5), has been added to compensate for a possible measurement
instrument calibration issue.

i )
Number of variations: 1 { E1*(Y -P3) } 0.6
*
Sciica Do #d oL K3 [273.15+ K2) _1 05
o 041
£ 03]
=
> 0.2
T=K3*P1* + P4 oA
* 0.0 T T T
{ K1*(Y -P5) } 109 102 1o 100 101
* * Current
Cpawl LEK3*PA*R7315+K2|
%, S
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Function Name / Function Definition

Description [Equation (General Form and/or an Example)] Example Fit Graph
0527 gglrirfve. I Similar to function 0507 except that an extra parameter, Voffset
.. (P6), has been added to compensate for a possible measurement
Model 4C: Full I-range ; NP 0.5
instrument calibration issue. :
w/ Voltage Offset
iations: - - 0.5
Number of variations: 1 {Kl*((Y_P6>K3_X*P5K4)}
/K4 -P2*le [273.15+%2)] 1 g %
S 03]
=)
> 0.2
Y =K3*% P1* +X *PS/E4 |+ P8
{K] *((Y - PE)YK3- X * P5/K4) 0.1
[Pa*[273.15+ K2)) 0.0 +——rm——rrrr——rr e
-P3*e ! 0% 10° 102 101 10° 10
Current
0528 | New in version 10.0.3 14
Solar Cell: 1]
Dark I-V: :
Model 4F: Full I-range 1.01
w/ Voltage Offset [Kl*((Y-FSJst-X*Pwm 0.8
- i — * * _ * (P2*(273.15+K2)) _ *
Number of variations: 1 Y =K3 [Pl [X/Wr P2 {e 1H +X P4/K4} 0.
0.4
0.2
00e 108 104 103 102
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Function Name /

User Requested Functions
FitAll Function Library

Function Definition

Description [Equation (General Form and/or an Example)] Example Fit Graph
1527 | Hyperbola
1528
1529 | Both branches of the North-
1530 | South oriented hyperbola are
analyzed at the same time. P1* B2 4 (3] — pay? 1
' " P2<X ) , forX2=10
These functions differ in v >
which of the X and Y offset - e
parameters are included in Pl * JP22 +(X1 - P4)? _
the analysis. P3- o2 , for3Z2=0
These functions contain two x1
independent variables, X1
and X2.
1537 | Hyperbola
1538
1539 | The North-facing branch of a 7
1540 | North-South oriented 5 5
hyperbola. v D34 PI*¥4P2* + (XX -P4) >
P2
X
1547 | Hyperbola
1548 ,
1549 | The South-facing branch of a 1
1550 | North-South oriented _ . |
* _ >
hyperbola. v_p3- P1¥4/P2° + (3 - P4) |
P2 )
X
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