
application manual

nxp lift application apfiff33

ac drives

vacon® nxp



 vacon • 1 

 Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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2 • vacon   

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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 vacon • 3 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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4 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

 

 

 

 



 vacon • 5 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 



6 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

 



 vacon • 7 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 



8 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

 

—

—

—

—

— 

 

FAULT 

SAFETY CIRCUIT 

 



 vacon • 9 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 

 

 

READY

I/Oterm

DigIN:0.1
Fault reset



10 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 





12 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 





14 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 



16 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 



 vacon • 17 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 



18 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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 





20 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

 



 vacon • 21 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 



22 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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 



24 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

°



26 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

 



 vacon • 27 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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 

 



28 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

—

—



 vacon • 29 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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—
—
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—
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—

—



30 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 



 vacon • 31 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 



–



32 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 



34 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 

 

𝑀𝑜𝑡𝑜𝑟 𝑀𝑎𝑔𝑛𝑒𝑡𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 =  5 ∗ 𝑆𝑖𝑛 𝜑 − 15 − 𝑆𝑖𝑛 𝜑 ∗ 𝑀𝑜𝑡𝑜𝑟 𝑁𝑜𝑚𝑖𝑛𝑎𝑙 𝐶𝑢𝑟𝑟𝑒𝑛𝑡
[𝐹𝑊]𝑅𝑜𝑡𝑜𝑟𝐹𝑙𝑢𝑥 = (𝑓(𝑀𝑜𝑡𝑜𝑟𝑁𝑜𝑚𝐹𝑟𝑒𝑞𝑓(𝑂𝑢𝑡) )2 ,   𝑤ℎ𝑒𝑛 𝑓(𝑂𝑢𝑡) >  𝑓(𝑀𝑜𝑡𝑜𝑟𝑁𝑜𝑚𝐹𝑟𝑒𝑞)                            



36 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 

 



38 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 



40 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

v [m/s]

t [s]

A = Stop distance 1



42 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

v [m/s]

t [s]

A = Stop distance 2



 vacon • 43 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 



44 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 

v [m/s]

t [s]

a [m/s
2
]

t [s]

P 2.2.11.3 P 2.2.11.4



46 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 

Output 

frequency [Hz]

Time (s)

DC brake

Brake opening/

closing delay

Brake mechanical delay

Max freq 

brake closed

Brake open command

Freq ref

Full speed

Levelling speed

Freq out

Stop DC freq

Brake supervision time (**)

Freq close lim

Cur/Freq lim (*)

Brake opened

Motor speed

 



48 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

Output 

frequency [Hz]

Time (s)

OHz Start/Stop

Brake opening/

closing delay

Brake mechanical delay

Max freq 

brake closed

Brake open command

Freq ref

Full speed

Levelling speed

Freq out

Brake supervision time (**)

Freq close lim

Cur/Freq lim (*)

Brake opened

RollBack active



 vacon • 49 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 

GE

IN 1

IN 2P 2.3.x.1 Current Limit

GE

IN 1

IN 2P 2.3.x.2 Torque Limit

GE

IN 1

IN 2P 2.3.x.3 Frequency Limit

I/O External Brake Input

V Motor running

AND

IN 1

IN 2

IN 3

IN 4

IN 5

TON

PT

QIN

ET

P 2.3.x.4 Brake Open Delay

RS

SET

RESET

LE

IN 1

IN 2

M 1.1 Output Frequency

P 2.3.x.5 Frequency limit close

TON

PT

QIN

ET

P 2.3.x.6 Brake Closing delay

NOT

IN

AND

IN 1

IN 2

V Motor run request

OR

IN 1

IN 2

IN 3

M Motor Torque

M Motor Frequency

M Motor Current

I/O Brake supervision

V Fault active

V Motor running
NOT

IN

I/O Brake Open

Brake open logic

Brake close logic

TON

PT

QIN

ET

P 2.32.13 Close delay EStop

OR

IN 1

IN 2



50 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 





 

f n f n 

t t 

N X 1 2 K 2 1 

0 , 1   x   f n 

R U N 
S T O P 

R U N 
S T O P 

O u t p u t   f r e q u e n c y 

M o t o r   s p e e d 

O u t p u t   f r e q u e n c y 

M o t o r   s p e e d 

D C - b r a k i n g   O N 

D C - b r a k i n g   O N 

f o u t f o u t 

t = 1 x par. 2.3.1.11 t = 1 x par. 2.3.1.11 



52 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

t

NX12K23

Motor speed

Output frequency

DC-braking

RUN
STOP

fout

t=1 x par. 2.3.1.11

P2.3.1.12

f



 vacon • 53 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 



54 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 



56 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 



58 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 

 



60 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

v[m/s]

t[s]

A

P2.4.5 > 0

A ~ Stop distance

v[m/s]

t[s]
RunRequest off

OR

Frequency ref = 0

A

RunRequest off

OR

Frequency ref = 0

P2.4.5 = 0

A ~ Stop distance
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 

 



62 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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–

 



64 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

s

n

R
U

I
ropRsVoltageD n2560
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 

UN

Linear

Programmable

Zero point voltage

Mid point 

frequency

Mid point voltage

FN

FWP

FWP Voltage

Torque Boost

Squared

 



66 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 



3 



 vacon • 67 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 



68 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

 

𝑦 = 𝐾𝑝 [1 + 1𝑇𝑖 𝑠] 𝑒
𝑢(𝑘) =  𝑦(𝑘 − 1) +  𝐾𝑝[𝑒(𝑘) − 𝑒(𝑘 − 1) +  𝑇𝑠𝑇𝑖 𝑒(𝑘)]

Limit 1 Limit 2
f/Hz

t/ms

Ti 1

Ti 2
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

Limit 1 Limit 2
f/Hz

Kp

Kp2

Kp1



70 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

Limit 1 Limit 2
f/Hz

t/ms

Ti 1

Ti 2
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 



72 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

 

 

’

’
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 



74 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 



 vacon • 75 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 

𝑋𝑑[𝐷𝑟𝑖𝑣𝑒 𝑠𝑐𝑎𝑙𝑒] =  𝑋𝑑[Ω] ∗ 𝐼𝑛[𝐴] ∗ √3𝑈𝑛[𝑉] ∗ 2560

 𝑋𝑞[𝐷𝑟𝑖𝑣𝑒 𝑠𝑐𝑎𝑙𝑒] =  𝑋𝑞[Ω] ∗ 𝐼𝑛[𝐴] ∗ √3𝑈𝑛[𝑉] ∗ 2560
 



76 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

E
x

tI
D

R
e

f 
[%

]

Frequency [Hz]

IdRefAtZeroSpeed

IdRefMaxFreq
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 

 𝑇𝑑𝑓

1000𝑇𝑜𝑟𝑞𝑆𝑡𝑎𝑏𝐷𝑎𝑚𝑝 𝑑𝑓𝑘 =  1000𝑇𝑜𝑟𝑞𝑆𝑡𝑎𝑏𝐷𝑎𝑚𝑝 𝐺(𝑇𝑘 − 𝑇𝑘−1) + 𝑑𝑓𝑘−1 = 𝐺𝑓(𝑇𝑘 − 𝑇𝑘−1) + 𝑑𝑓𝑘−1
𝐺𝑓

𝑇𝑐 = 𝑇𝑠 𝑇𝑜𝑟𝑞𝑆𝑡𝑎𝑏𝐷𝑎𝑚𝑝1000 − 𝑇𝑜𝑟𝑞𝑆𝑡𝑎𝑏𝐷𝑎𝑚𝑝 = 1𝑚𝑠 𝑇𝑜𝑟𝑞𝑆𝑡𝑎𝑏𝐷𝑎𝑚𝑝1000 − 𝑇𝑜𝑟𝑞𝑆𝑡𝑎𝑏𝐷𝑎𝑚𝑝
𝜔𝑐 = 1𝑇𝑐 𝑟𝑎𝑑/𝑠 

𝑇𝑐 𝜔𝑐

𝐺 = TorqStabGainFWP + TorqStabGain − ffFWP TorqStabGain,      if f < fFWP 
𝐺 = TorqStabGainFWP,     if f ≥ fFWP

𝐺𝑓 = 1000 ∗ 𝐺256 ∗ 𝑇𝑜𝑟𝑞𝑆𝑡𝑎𝑏𝐷𝑎𝑚𝑝



78 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

 

 𝐼𝑑𝑑𝑈

𝐺 = 𝐹𝑙𝑢𝑥 𝑆𝑡𝑎𝑏 𝐺𝑎𝑖𝑛 ∗ 𝑓,     𝑖𝑓 𝑓 <  1 𝐻𝑧𝐺 = 𝐹𝑙𝑢𝑥 𝑆𝑡𝑎𝑏 𝐺𝑎𝑖𝑛,     𝑖𝑓 𝑓 ≥  1 𝐻𝑧
𝐺𝑓 = 𝐺1000 = 𝐹𝑙𝑢𝑥 𝑆𝑡𝑎𝑏 𝐺𝑎𝑖𝑛1000

𝑇𝑐 = 𝑇𝑠 65536 − 2 ∗ FluxStab TC2 ∗ FluxStab TC = 1𝑚𝑠( 655362 ∗ FluxStab TC − 1)
Tc ωc

 

𝑈𝑑𝑐𝑑𝑓



 vacon • 79 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

𝑇𝑐 = 𝑇𝑠 𝑉𝑜𝑙𝑡𝑎𝑔𝑒𝑆𝑡𝑎𝑏 𝑇𝐶1000 − 𝑉𝑜𝑙𝑡𝑎𝑔𝑒𝑆𝑡𝑎𝑏 𝑇𝐶 = 1𝑚𝑠 𝑉𝑜𝑙𝑡𝑎𝑔𝑒𝑆𝑡𝑎𝑏 𝑇𝐶1000 − 𝑉𝑜𝑙𝑡𝑎𝑔𝑒𝑆𝑡𝑎𝑏 𝑇𝐶 𝑚𝑠

𝐺 = VoltStabGain,       if T < 15 % 
𝐺 = VoltStabGain35% (50% − 𝑇(%)),       if 15 % ≤  T < 50 %

𝐺 = 0,       if T >  15 % 

𝐺𝑓 = 1000 ∗ 𝐺256 ∗ 𝑉𝑜𝑙𝑡𝑆𝑡𝑎𝑏 𝑇𝐶
𝑑𝑓



80 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

 

 

s

n

R
U

I
ropRsVoltageD n2560



 vacon • 81 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 





 

DIN1

FWD

t

DIN2

REV

DIN1

FWD

t

DIN2

Fault

REV

1 2 3



82 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 

“ ”



84 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 

 



86 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 



—



88 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 

“ ”

“ ”

 

 

 



90 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 

…



92 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

—

—

—

! 



94 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

–

100%
×INmotor

45%
×INmotor

IT

f

I

NX12k6235 Hz

Overload area

Current
limit,
par. 2.1.6
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

…



96 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

…

Par. 2.8.3.7

NX12k64

Trip area

Time

Stall time counter

Stall
No stall

Trip/warning
par. 2.8.3.6
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 



98 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 

 



100 • Vacon apfiff33 NXP lift 

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

…
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Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/ 

1 



102 • Vacon apfiff33 NXP lift 
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