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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 di gi tal pa nel me ter Mo del SSI 3020 is an in stru ment for dis play ing and con trolling 
ab so lu te en co ders with Syn chro nous- Se rial- In ter face (SSI)

Stan dard func ti ons

• Zero point ad just ment

• Offset va lue

• Sca ling fac tor

• Ma ster/sla ve 

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 vered the in stru ment has been te sted to meet all func ti ons descri bed. Be fo -
re in stal ling the in stru ment plea se read the moun ting and ser vicing in struc ti ons.
We have no lia bi li ty or re spon si bi li ty to cu sto mer or any other per son or en ti ty with re -
spect to any lia bi li ty, loss or da ma ge cau sed or al le ged to be cau sed di rectly or
in di rectly by equip ment or soft ware sold or fur nis hed by us. Read the in stal la ti on in -
struc tion 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 vious da ma ge. Be shu re the re are no
ship ping and han ding da mages on the mo du le be fo re pro ces sing. Do not apply po -
wer to the in stru ment if it has been da ma ged.
ER MA’s war ran ty does not apply to de fects re sul ting from ac tion of the buy er, such as 
mis hand ling, im pro per in ter facing, ope ra ti on out si de of de sign li mits, im pro per re pair
or un au tho ri zed mo di fi ca tions.

2.1. Symbol explanation

Cau ti on: Will be used at dan ge rous for life and health !

At ten ti on: Will cau se da ma ge

In struc tion: If not no ti ced, trouble may oc cur

Tip: Use ful hints for bet ter ope ra ti on
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3. Mounting

3.1. Place of operation

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

res at the place of ope ra ti on.

3.2. Mounting of digital panel meter

3.2.1. Housing for switch board
• Insert the case into the pa nel cu tout (ac cor ding to DIN 43700: 92+0,8 x 45+0,6 mm)

• Tigh ten the screws al ter na te ly, using enough pres su re to get good re ten ti on and
se a ling at the pa nel.
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4. Electrical connections

4.1. General instructions
• It is for bid den to plug or un plug con nec tors with vol ta ge applied

• At tach in put and out put wi res to the con nec tors only wi thout vol ta ges
applied

• Cords must be pro vi ded with slee ves

• At ten ti on must be paid that the po wer supply vol ta ge applied will agree
with 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 is con nec ted.

4.2. Hints against noisy environment
All in puts and out puts are pro tec ted against noisy en vi ron ment and high vol ta ge
spikes. Ne vert he 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 fe rence can have an ef fect on the in stru ment or the con nec tion li nes.

It is ad visab le:

• To use shiel ded cables.

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

• The di stan ce to in ter fe rence sour ces should be as long as pos si ble. If
ne cessa ry, pro tec ti ve scre en 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 si gnals and AC po wer li nes should be avoi ded.

4.3. Connection and pin assignment
All in puts and out puts are con nec tors, de signed as plug- in screw ter mi nals.

Pin as signment:

Pin Discription

1 SSI clock input +

2 SSI clock input -

3 SSI data input +

4 SSI data input -

9 GND

10 Power supply -

11 Power supply +
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4.4. Connection of absolute encoder

4.5. Connection of power supply voltage

5. Startup Procedure

At ten ti on must be paid that the po wer supply vol ta ge applied will agree with
the vol ta ge no ti ced at the name pla te. Switch the po wer supply on (supply
vol ta ge applied to 10 (-) and 11 (+)). 

When de li vered, the in stru ment is pro gram med with a stan dard con fi gu ra ti on (de fault 
va lues). By pro gram ming the cu sto mer can change the stan dard con fi gu ra ti on ac -
cor ding to his mea su ring task.

When the in stru ment is built in a ma chi ne and the cu sto mer wants to change the con -
fi gu ra ti on, at ten ti on must be paid, that no da ma ge will oc cur to the ma chi ne!
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6. Pushbuttons- and LED-functions
The re are four push but tons in the front. The se push but tons can have dif fe rent func ti -
ons. The func ti ons of the push but tons can be used for pro gram ming and for ser vice.

6.1. Function of buttons and LEDs

LED 3 Description

off encoder- or hold value is displayed

green/flashs programming mode is activated

LED 1 and LED 2 are not used and have no func tion
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7. Modes
The ope ra ti on and the pro gram ming of the pa nel me ter is or ga nized in se veral sta tes:

• Ope ra ti on level

• Ac cess- code level

• Pro gramm level

7.1. Operation level
In the sta te “ope ra ti on level” the nor mal func ti ons of the in stru ment are ac ti va ted. A
nor mal mea su re ment cy cle looks like be low:

• Read the va lue of en co der, calcu la te and dis play

The func tion of the  -key de pends on the va lue of the pa ra me ter 0-08 .

Parameter 0-08
Function of pushbutton “*” by pressing

0 No function

1 displayed encoder value is set to zero

2 clear zero setting

 

7.2. Access-code level

The sta te “ac cess- code level” be co mes ac ti ve by pres sing the push but ton  du -
ring the sta te “ope ra ti on level”. The dis play shows “c000". Du ring the sta te ”ac cess-
 code level" the nor mal func ti ons of the in stru ment are ac ti ve.

pushbutton Function

Confirm of the displayed access-code

Increase the access-code

Decrease the access-code

no function
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7.3. Programming level
The sta te “pro gramm level” be co mes ac ti ve by en te ring the right ac cess- code. The

ac cess- code must be con firm by pres sing the push but ton . The pro gram ming is
or ga nized in fol lo wing steps:

• Se lec tion of a pro gram ming level

• Se lec tion of a pa ra me ter

• Change of the se lec ted pa ra me ter

Pushbutton Press Pressing during 3 sec.

Selection of
- Programming level
- Parameter

-

Decrease of
- Programming level
-  Number of parameter
- Value of parameter

-

Increase of
- Programming level
- Number of parameter
- Value of parameter

-

- Break the programming routine
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8. Procedure of programming
The pro ce du re of pro gram ming is or ga nized in se veral dif fe rent steps.

Ac cess to the se lec tion of the pro gram ming levels

• Pres sing push but ton  => ac cess- code en ter is ac ti ve

• The dis play shows “c000"

• Chan ging the ac cess- code by pres sing the push but ton  or  and con firm

the chan ged ac cess- code by pres sing the push but ton 

If the en te red ac cess- code is not cor rect, the in stru ment will jump back to the sta te
“ope ra ti on level”.

8.1. Changing or controlling parameters
Ac ti vating the pro gram ming rou ti ne

• Pres sing push but ton  

• LED 3 flashs green

• The dis play shows “c000"

• Chan ging the ac cess- code by pres sing the push but ton  or 

• Con firm ac cess- code by pres sing the push but ton 

• The dis play shows “P-00"

Lea ving the pro gram ming rou ti ne

• Pres sing the push but ton  or  un til the dis play shows “PEnd”

• Con firm the dis play “PEnd” by pres sing the push but ton 

• LED 3 is off

• The ac ti ve sta te of the pa nel me ter is “ope ra ti on level”

Se lec tion of the pro gram ming level

• Se lec ting the pro gram ming level by pres sing the push but ton  or 

• Con firm the pro gram ming level by pres sing the push but ton 

• The dis play shows the num ber of the pa ra me ter of the se lec ted pro gram ming level
For ex amp le: “0-00" => pa ra me ter 0 of the pro gram ming level 0
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Lea ving the pro gram ming level

• Pres sing the push but ton  or  un til the dis play shows “xEnd”
For ex amp le: “0End” => lea ving pro gram ming level 0
For ex amp le: “2End” => lea ving pro gram ming level 2

• Con firm the dis play “xEnd” by pres sing the push but ton 

• The dis play shows the pro gram ming level
For ex amp le: “P-00" => for pro gram ming level 0

Se lec tion of the pa ra me ter

• Se lec tion the pa ra me ter by pres sing the push but ton  or 

• Con firm the pa ra me ter by pres sing the push but ton 

• The dis play shows the last pro gram med va lue of the se lec ted pa ra me ter

Change and con troll the se lec ted pa ra me ter

• Change the va lue of the pa ra me ter by pres sing the push but ton  or 

• Con firm the va lue of the pa ra me ter by pres sing the push but ton 

• The dis play shows the pro gram ming level and the num ber of the pa ra me ter
For ex amp le: “0-05" => pa ra me ter 5 of pro gram ming level 0

8.2. Overview of the programming levels
The pa ra me ters of the pa nel me ter se ries are or ga nized in dif fe rent pro gram ming
levels. Ac cor ding to the de sign of the pa nel me ter the re are se veral pro gram ming
levels available.

P-00: Pro gram ming level for con fi gu ra ti on of the pa nel me ter
The con fi gu ra ti on is used to ad apt the ab so lu te en co der and the pa nel me ter. 
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8.3. Programming level for configuration P-00

Param. Description Setting range
Default
value

0-00 Resolution (Bits) 9 .. 25 12

0-01
Output code
0 -> Gray
1 -> Binary

0 .. 1 0

0-02
Master/Slave-Mode
0 -> Instrument = Master
1 -> Instrument = Slave

0 .. 1 0

0-03
Zero adjustment
0 -> Zero adjustment without sign
1 -> Zero adjustment with ± display

0 .. 1 0

0-04
Counting direction
0 -> increasing clockwise rotation
1 -> increasing anticlockwise rotation

0 .. 1 0

0-05 Scalingfactor 0.00001 ..  9.99999 1.00000

0-06 Offset value -99999 .. 999999 0

0-07

Programmable decimal points
0 -> XXXXXX
1 -> XXXXX.X
2 -> XXXX.XX
3 -> XXX.XXX
4 -> XX.XXXX
5 -> X.XXXXX

0 .. 5 0

0-08

Function of pushbutton “-”
0 -> No function
1 -> Display value of encoder
2 -> Display MAX value

0 .. 2 0

0-09 Access-code 0 .. 999 0

0End Leaving programming level 0
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8.4. Scaling the display range
The sca ling of the dis play ran ge is mat ched by using a sca ling- fac tor and an offset va -
lue. The calcu la ti on of the dis play va lue looks like be low:

The over flow or un der flow be co mes ac ti ve, if the dis played va lue is grea ter than
999999 or smal ler than -99999.

• When over flow is ac tiv the dis play shows “nnnnnn”

• When un der flow is ac ti ve the dis play shows “uu u u uu”

8.5. Programming quick reference
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P-00 PEnd

Operation levelc000

0-00 P

P P

P
Code falseP

Code ok

P

Encoder resolution
(bits)

Code
gray or binary

0-02

0-01

0-03
-+

-+

-+

P

P
Master/Slave-Mode

Zero adjustment

0-04

0-05
-+

-+ P

P
Direction of rotation

Scaling factor

0-06 P Offset

Accesscode

0-07
-+ P

P

P

Decimal point

Function of "*"-button

-+

-+

-+

-+

+

P
1

-

-

2

3

3a
a

0-08

0-09

0End +1
2P 3

Discription

P

+

-

Push "P button" 

Push "+ button" 

Push "- button" 

Dis play = (Enc_va lue - Zero_ad just met) x Sca_fak tor + Offset va lue 



9. Software functions

9.1. Master/Slave-Mode

Ma ster- Mo dePa ra me ter 0-02 have to be pro gram med to 0

For rea ding the va lue of the en co der the clock is ge ne ra ted by the in stru ment. A  fi xed
clock fre quen cy of 200 kHz is ge ne ra ted by the in stru ment.

Sla ve- Mo de:Pa ra me ter 0-02 have to be pro gram med to 1

The clock si gnal have to be ge ne ra ted by an other in stru ment. The data trans mis si on
bet we en the en co der and the in stru ment de pen dent on this “ex ter nal clock”.

In sla ve mode at ten ti on should be paid to: 

• Ex ter nal clock may not ex ceed 100 kHz

• Pau se of clock brushs have to be min. 500 µs

• The en co der va lue can be dis played with 80 va lues per se cond

9.2. Zero point adjustment
So me ti mes an exactly me cha ni cal zero point ad just ment isn´t pos si ble. But it´s pos -
si ble to ad just the zero point by soft ware.

9.2.1. Zero point adjustment by pressing button

The zero point can be chan ged by pres sing the  but ton. Pa ra me ter 0-08 have to
be pro gram med to 1. 

1. Zero point ad just ment with sign:        Pa ra me ter 0-03 have to be pro gram med to 1

Ex amp le:

Ab so lu te En co der SSI- En co der, sin gel tur´n

Re so lu ti on: 4096 steps per ro ta ti on

Dis play ran ge wi thout chan ging of the zero point
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Dis play ran ge with chan ging of the zero point

The push but ton  have been pressed by a dis play
of 2048

2. Zero point ad just ment wi thout sign:        Pa ra me ter 0-03 have to be pro gram med to

0

Ex amp le:

Ab so lu te En co der SSI- En co der, sin gle turn

Re so lu ti on: 4096 steps per ro ta ti on

Dis play ran ge wi thout chan ging of the zero point

Dis play ran ge with chan ging of the zero point

The push but ton  have been pressed by a dis play
of 2048
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9.2.2. Zero point adjustment by offset value

The calcu la ti on of the pro gram med offset va lue (pa ra me ter 0-06) looks like be low:

The re can be a ± dis play, as a re sult of pro gram ming an offset va lue.

At ten ti on should be paid to:

• The char ging of the offset va lue is fol lo wed af ter the char ging of the sca -
ling- fac tor.

• The Pa ra me ter 0-03 have to be pro gram med to 1 for a + dis play

9.3. Directions of rotations
The di rec tion of ro ta ti on can be chan ged by soft ware func tion. The en co der will
usual ly count in in crea sing di rec tion, if the dri ving shaft turns with clock wi se ro ta ti on
(top view at the dri ving shaft).

In crea sing va lues with clock wi se ro ta ti on (top view at the dri ving shaft),
Pa ra me ter 0-04 have to be pro gram med to 0

In crea sing va lues with an ti- clock wi se ro ta ti on (top view at the dri ving shaft),
Pa ra me ter 0-04 have to be pro gram med to 1

9.4. Main reset
The main re set is per for med by pres sing a key com bi na ti on at the front of the pa nel
me ter. By do ing this all pa ra me ters are set ting to the de fault va lue. The va lue of the
pa ra me ter 0-00 (in put ran ge) is not chan ging by the main re set.
Du ring the main re set the dis play shows “Init.”.

Per form the main re set by

Pres sing the push but tons ,  and  at the same time un til “Inlt” is dis -
played.
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10. Error codes

10.1. Encoder not connected “Err01"
• The dis play flashs and in di ca te “Err01"

• Si gna li zes that no en co der have been con nec ted to the in stru ment

10.2. Waiting for data input “Err02"
• The dis play flashs and in di ca te “Err02"

• Si gna li zes in sla ve- mo de, that af ter the con nec tion of an en co der no data in put
have been re cei ved by the in stru ment.

10.3. External clock frequency too high “Err03"
• The dis play flashs and in di ca te “Err03"

• Si gna li zes in sla ve mode, that the clock fre quen cy of the “ex ter nal clock” is too
high (> 100 kHz).

ERMA-Electronic GmbH 19

10. Error codes



11. Technical Specifications

11.1. Electrical datas

SSI signal input : singleturn or multiturn
Resolution : 9 .. 25 bit
Code : binary or gray
Clock output : driver RS 422/485
Clock input : receiver RS 422/485
Data input : receiver RS 422/485

Master mode
Clock frequency : internal 200 kHz
Conversion rate : approximate 80 values/second

Slave mode
Clock frequency : external, max. 100 kHz
Break of clock brushs : min. 500 µs
Conversion rate : approximate 80 values/second

Power supply DC : 18  .. 36 V DC (isolated)
power consumption : max. 50 mA

optional : 12 V DC, ± 10 % (isolated)
power consumption : max. 100 mA

optional :   5 V DC, ± 10 % (isolated)
power consumption : max. 200 mA

Isolation voltage : 500 V /1 min

11.2. Mechanical datas

Display : 6 decades, 14 mm, red
: decimal point programmable
: preliminary zero suppression
: - sign at negative values

Operation, keyboard design : front membrane with push buttons
Case : panel mounting DIN 43 700

Dimensions (B x H x T) : 96 x 48 x 63,5 mm
Depth : 72 mm incl. screw terminal
Mounting : switch board mounting or

: mosaic-system mounting
Weight : approx. 160 g
Connection : plug-in screw terminal
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11.3. Environmental conditions

Operating temperature : 0 .. 50 °C
Storage temperature : -20 .. 70 °C
Humidity : < 80 %, not-condensing
Protection : protection class II
Front protection : IP 54

: connectors IP 20
Field of application : class 2

: overvoltage protection II
CE : in conform with 89/336/EWG

: NSR 73/23/EWG

12. Ordering Information

SSI 3020 - 0 0

Housing

0 switch board mounting

1 panel-clip mounting

reserved

Front design

0 reserved

1 ERMA-Meter Logo

2 no Logo

3 customer defined Logo

reserved

Power supply

0 5 V DC, 10 % (isolated)

1 12 V DC, 10 % (isolated)

2 18 ... 36 V DC (isolated)
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13. Notes
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