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War ran ty

For de li ver ed pro ducts our "All ge mei ne Lie fe rungs- und Zah lungs be din gun gen" are ef fec ti ve. In no event

we or our supp liers shall be li ab le for any ot her da ma ges what soe ver (in clu ding, wit hout li mi ta tion, da ma -

ges for loss of bu si ness pro fits, bu si ness in ter rup ti on or ot her pe cu nia ry loss) ari sing out of or ina bi li ty to

use this pro duct.

All our pro ducts are war ran ted against de fec ti ve ma te ri al and work mans hip for a pe ri od of two (2) ye ars

from date of de li very. If it is ne ces sa ry to re turn the pro duct,  the sen der is re spon si ble for ship ping char ges, 

freight, in su ran ce and pro per pa cka ging to prevent brea ka ge in tran sit. The  war ran ty does not ap ply to de -

fects re sul ting from ac ti on of the buy er, such as  mis hand ling, im pro per in ter fa cing, ope ra ti on out si de of de -

sign li mits, im pro per re pair or un aut ho ri zed mo di fi ca ti on.

Tra de marks
All tra de marks that are na med or por tray ed in the text are re gis te red tra de marks of its  owner. The tra -
de marks are re cog ni zed by ERMA-Elec tro nic.
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1. Description
The unit AF 9001 is an ana lo gue to fre quen cy con ver ter for con ver ting an ana lo gue
in put sig nal into a pro por tio nal out put fre quen cy sig nal.
The in put sig nal (eit her vol ta ge or cur rent) is pro ces sed by an in ter nal con ver ter into a 
fre quen cy. 
The in put sig nal may be a vol ta ge 0...10V or a cur rent 0/4...20 mA. The fi nal va lue of
the in put sig nal (20 mA resp. 10 V) re sults in an in ter nal  fre quen cy of 25 kHz. The ac -
tu al fre quen cy at the out put chan nel is de ter min ed by an in ter nal di vi der va lue. The
va lue of the di vi der can be ad jus ted by the user. The ran ge of the di vi der va lue can be
se lec ted bet ween 1 and 4080. The va lue can be ad jus ted by the user. For this rea son
the con ver ter is pro vi ded with an in ter nal 8-pole DIP-Switch (di vi der ran ge 1...255)
and 5 jum per. po si tions (ran ges 1, 2, 4, 8, 16). The out put fre quen cy is pro por tio nal to
the in put fre quen cy di vi desd by the va lue of the di vi der. The puls/pau se ra tio is 1:1.

Con stru ti on

Pic tu re 1, the block diagramm shows the con struc ti on and the functions of the srew
ter mi nals. 
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1. Description
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Figure 1



2. Safety Instructions
This in stru ment is pro du ced in ac cor dan ce with Class II of IEC 348 and VDE 0411.
When de li ver ed the in tru ment has been tes ted to meet all functions des cri bed. Be fo re 
in stal ling the in stru ment plea se read the moun ting and ser vi cing in struc tions. We
have no lia bi li ty or re spon si bi li ty to cus to mer or any ot her per son or en ti ty with re spect 
to any li ab li ty, loss or da ma ge cau sed or al le ged to be cau sed di rect ly or in di rect ly by
equip ment or soft wa re sold or fur nis hed by us. Read the in stal la ti on in struc ti on ca re -
ful ly. No lia bi li ty will be as su med for any da ma ge cau sed by im pro per in stal la ti on.
In spect the in stru ment mo du le car ton for ob vi ous da ma ge. Be shu re the re are no
ship ping and hand ling da ma ges on the mo du le be fo re pro ces sing. Do not ap ply po -
wer to the in stru ment if it has da ma ged.
ERMA’s war ran ty does not ap ply to de fects re sul ting from ac ti on of buy er, such as
mis hand ling, im pro per in ter fa cing, ope ra ti on out si de of de sign li mits, im pro per re pair
or un aut ho ri zed mo di fi ca tions.

2.1. Symbol explanation

Cau ti on: Will be used at dan ge rous for life and he alth !.

At ten ti on: Will cau se da ma ge 

In struc ti on: If not no ti ced, trou ble may oc cur

Tip: Use ful hints for bet ter ope ra ti on 
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2. Safety Instructions

Caution Attention Instruction Tip



3. Mounting

3.1. Place of operation

At ten ti on must be paid to the pro tec ti on against hu mi di ty, dust and high tem pe ra tu res 

at the pla ce of ope ra ti on.

3.2. Mounting of signal converter

 Simp le snap up at 35 mm rail (DIN EN 50022).
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3. Mounting

99 17,5

1
1

4
,5



4. Electrical connections

4.1. General instructions

• It is for bid den to plug or un plug ter mi nals with vol ta ge ap plied.

• At tach in put and out put wi res to ter mi nals only wit hout vol ta ges ap -
plied.

• Cords must be pro vi ded with slee ves.

• At ten ti on must be paid that the po wer supp ly vol ta ge ap plied will
agree with the vol ta ge no ti ced at the name pla te.

• The in stru ment has no po wer-on switch. So it will be in ope ra ti on as
soon as the po wer supp ly vol ta ge is con nec ted.

4.2. Hints against noisy environment

All in puts and out puts are pro tec ted against noi sy en vi ron ment and high vol ta ge spi -
kes. Ne ver the less the lo ca ti on should be se lec ted to en su re that no ca pa ci ti ve or in -
duc ti ve in ter fer en ce can have an ef fect on the in stru ment or con nec ti on li nes.

It is ad vi sa ble:

• To use shiel ded ca bles.

• The wi ring of shields and groung (0V) should be star-sha ped.

• The dis tan ce to in ter fer en ce sour ces should be as far as pos si ble. If
ne ces sa ry, pro tec ti ve screen or me tal  en clo su res  must be pro vi -
ded.

• Coils of re lays must be supp lied with fil ters.

• Par al lel wi ring of in put out put li nes to any AC po wer li nes should be
avoi ded.

• The  li nes should be as short as pos si ble.

• It is ad vi sa ble to use shiel ded twis ted pair ca ble for in put and out put
li nes.
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5. Function
The unit AF 9001 is an ana lo gue to fre quen cy con ver ter for con ver ting an ana log in -
put sig nal into a pro por tio nal out put fre quen cy. The in put sig nal (eit her vol ta ge or cur -
rent) is pro ces sed by a con ver ter into a fre quen cy. The fi nal va lue of the in put sig nal
(20 mA resp. 10 V) re sults in a in ter nal fre quen cy of 25 kHz. The ac tu al fre quen cy at
the out put chan nel can be ad jus ted by a built in di vi der. The wis hed di vi ding va lue
may be ad jus ted by the user. This could be done by an in ter nal 8-pole DIP-switch and
5 jum per. The out put fre quen cy is pro por tio nal to the in put fre quen cy and the
puls/pau se ra tio is 1:1.
The in put chan nel is pro tec ted against over vol ta ges and spi kes. The fol lo wing in puts
ran ges are de li ver ab le. The de si red in put ran ge has to be spe ci fied ac cor ding to the
or de ring in for ma ti on.

• 0...10 V

• 0...20 mA

• 4...20 mA

The out put chan nel is iso la ted. The out put tran sis tor is able to switch up to 30 V and
25 mA.
The  fre quen cy at the fi nal va lue of the in put sig nal is an in ter nal fre qen cy of 25 kHz .
By the built -in di vi der the fre qen cy can be ad jus ted in a wide ran ge to cus to mer re qui -
re ments. 

6. Opening the case
Many functions of the mo del AF 9001 can be con fi gu ra ted ac cor ding the re qi re ments
of the user. For this rea son the re are some jum per and one DIP-swit che lo ca ted in si -
de of the unit. For the con fi gu ra ti on of the of AF 9001 the de vi ce must be ope ned. 
For ope ning the case only a small screw dri ver is nee ded. With the screw dri ver the
two flat links bet ween the top and the base of the hou sing have to be pres sed in ward ly 

on both si des. When the flat links
were pres sed, the top can be se pa -
ra ted from the base. Now, the PCB
can be pul led out to get her with the
top of the hou sing. 
Look for the pos si ble jum per and
DIP-switch set tings in fi gu re 4 at  the
next page. 
To put the hou sing to get her,  just
push the top with the PCB in si de the
base un til the flat links snap in on
both si des.
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Fi gu re 2



7. Jumper and DIP-Switch
The prin ted board is shown in fi gu re 4. In fi gu re 4 the equip ment for con fi gu ra tions is
la bel led. The equip ment con sists of an ar ray of jum pers la bel led J3 and one 8-pole
DIP-Switch. 

Aju sting the di vi der:
For ad ju sting the va lue of the di vi der the 8-pole DIP-switch tab le 1, and the jum per
field J3 must be used.

• 8-po le DIP-Switch::Se lect of a nu mer ical va lue of tab le 1 from 1 to 255

• Jum per field J3::    Se lect four va lu es from 1 to the va lue of 16

Se lec ti on of a nu mer ical va lue: 
The re is one 8-pole DIP-switch loca ted at the PCB.board. The ad just ment of the swit -
ches must be made using bi na ry code. The pos si ble va lu es to be se lec ted are shown
in tab le.

Ex am ple:

If wan ted a de si red di vi der va lue is
                 va lue = 100.
 The fol lo wing swit ches must in po -
si ti on "ON"

Num ber 7, va lue = 64
Num ber 6, va lue = 32
Num ber 3, va lue =   4
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7. Jumper and DIP-Switch

Fi gu re 3

Number of DIP-Sitch Divider Value

1 1

2 2

3 4

4 8

5 16

6 32

7 64

8 128



The fi na ly di vi der va lue is the sum of the swit ches lo ca ted in po si ti on ON.

                             sum = 64 + 32 + 4 = 100

For the ad just ment of the jum per field J3 the re is only one jum per which must be
used. The va lu es se lec tab le are 1, 2, 4, 8, or 16. The va lue of the 8-pole DIP-Switch
will be mul ti plied with th va lue se lec ted by the po si ti on of the jum per of field J3.

Ex am ple: 
The de si red div der va lue will be 800. In this case the jum per of field "8" must be se lec -
ted. The va lue con sists as fol low:

                            Di vi der va lue = 100 * 8 = 800
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7. Jumper and DIP-Switch

Figure 4
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Hints for ad ju sting and ope ra ting of the out put chan nel
Some hints when using the out put chan nel must be ob ser ved. The out put chan nel is
reali zed by an op to coup ler de vi ce. So the ex ter nal vol ta ge  at the out put chan nel and
the load re sis tan ce ap plied  must meet the re qui re ments of the unit.
The load re sis tan ce ap plied is de pen dent of the ad jus ted fre quen cy of the out put
chan nel. The tab le be low shows the va lue of the re qui red load re sis tan ce using dif fre -
rent out put fre quen cies.

Max. output frequency Value of load resistance

25 kHz 1 k

20 kHz 1k

15 kHz 1.5k

10 kHz 3k

5 kHz 6k

1 kHz >6k

8. Connections

8.1. Srew Terminals Assignment

1 0...10 V input voltage terminal (-) 7 Collector of the output optocoupler (+)

2 0/4...20 mA input current terminal (-) 8 nc

3 Common plus for Input channel 1/2 (+) 9 Emitter of the output optocoupler (-)

4 Power Supply DC (+) 10 nc

5 Power Supply (GND) 11 nc

6 Protective ground 12 nc

8.2. Connections of the input channels
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8. Connections

Input (+)

Input (-)

Voltage input
     0...10V

Input (+)

Input (-)

Current input
  0/4...20mA



8.3. Connections of the output channel

8.4. Connection of the power supply used
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8. Connections

4

5Power supply (GND)

Protective ground

Power supply (+)

6

 7

 9 Emitter

Collector

AF 9001

+3...30 VDC



9. Startup Procedure
All de vi ces of ERMA-Elec tro nic GmbH are tes ted for per fect functi on du -
ring pro duc ti on as well as when de li ver ed. Ne ver the less it is pos si ble that
a de vi ce won’t work. That is not all ways a rea son by the new de vi ce. The -
re are many small rea sons that will re sult in mis functions. If the AF 9001
won’t work pro per ly, plea se check  the fol lo wing points.

• Look for pro per supp ly vol ta ge

• Look for pro per wi ring of supp ly

• Look for pro per con fi gu ra ti on of the di vi der va lue

• Look if high vol ta ge spi kes are exi sting and have an in flu en ce to the de -
vi ce.

If all tests are all right, the de vi ce must be send back for con tro ling.

10. Handling of Malfunction
All de vi ces of ERMA-Elec tro nic GmbH are tes ted for per fect functi on du ring pro duc ti -
on as well as when de li ver ed. Ne ver the less it is pos si ble that a de vi ce won’t work.
That is not all ways a rea son by the new de vi ce. The re are many small rea sons that
will re sult in mis functions. If the AF 9001 won’t work pro per ly, plea se check  the fol lo -
wing points.

• Look for pro per supp ly vol ta ge

• Look for pro per wi ring of supp ly

• Look for pro per con fi gu ra ti on of the di vi der va lue

• Look if high vol ta ge spi kes are exi sting and have an in flu en ce to the de vi ce.

If all tests are all right, the de vi ce must be send back for con tro ling.
At ten ti on! If chan ging the jum per or DIP-switch con fi gu ra ti on, po wer supp ly must be
swit ched off and on.
De li very sta tus: 
In put vol ta ge le vel = 24 V; 
Mul ti plier  = 10,0
Mea su ring time = 1 period
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11. Technical Datas

11.1. Elektrical Datas

Input channels
Input voltage range : 0...10 V, adjustable
Input resistance : 100 k

   Input current ranges : 0/4...20 mA
IInput resistance : 100 

Divider : 100
Range : 1...4080

Output channels
Low-side or high-side switching : adjustable
Isolation voltage : 500 V
Voltage, opto-coupler : max. 30 V DC
Current, opto-coupler : max. 25 mA
Frequency, opto-coupler : max. 25 kHz

Accuracy : better 0,2% 
Power supply

Standard : 18...36 V DC
Current consumption : max. 56 mA (24 V DC) 
Isolation voltage : 500 V
Other supply voltages : see ordering information

11.2. Environmental Conditions

Operating temperature : 0 .. 50 °C
Storage temperature : -20 .. 70 °C
Humidity : < 80 %, not condensing
Protection : class II
Protection index : case IP 40
                : connections IP 20
Field of application : class 2

: overvoltage protection II
CE : in conform with 2014/30/EU

: 2011/65/EU - 2015/863
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11.3. Mechanical Datas

Case : DIN rail mounting according 
: DIN EN 50022, 35 mm

Dimensions : 17,5 x 99 x 114,5 mm
Weight : ca.100 g
Connections : 12 srew terminals

12. Ordering information

AF 9001 -  

Output Channel

0 0...25 kHz

1 reserved

 Input Channels

0 0...10 V

1 0...20 mA

2 4...20 mA

3 reserved

Power Supply

0 18  ..36 V DC, (standard)

1 4.5 ... 9 V DC, (option)

2   9 ...18 V DC, (option)

3 36 .. 48 V DC, (option)
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