DRIVE-CLiIQ

TEST REPORT

an testlabs

DRIVE-CLiQ support center

Nr. TRO0026

1. Appointed Test Laboratory

Company:
Siemens, s.r.o.
Siemensova 1
155 00 Prague 13
Czech Republic

dg100support.cz@siemens.com

Contact Person:

Frantisek Brettl

Tel.: +420 233 033 103
frantisek.brettl@siemens.com

2. Customer
Company:
TR-Electronic GmbH
Eglishalde 6
Trossingen

D-78647

Germany

Contact Person:

Jurgen Kohler

Tel: +49 7425 228-444
Juergen.Koehler@tr-electronic.de

3. Tested Product

Name of Model CMx36M
Manufacturer TR-Electronic GmbH
FW Version Vv01.00.00.00

FW Name dgeja0.ufw

EFS Version Vv00.01.06.13

HW Revision A

Serial Number

JO000000003, JOOO0000005

Product Type

Absolute Rotary Encoder

Application DQ100 based DRIVE-CLIQ Encoder
Resolution 12-bit multiturn and 12-bit singleturn
Safety Integrated Supported | []
4. Summary
X Suggested to be certified [] Restrictions (see 7) [] Suggested not to be certified

Conformance tests for DQ100 based DRIVE-CLIQ encoder were executed in accordance with:
DQ Conformance Test Specification V2.0
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5. Test Results

Date of Test 07.08.-09.08.2013 Used Software
Date of Report | 09.08.2013 STARTER V04.03.02.00 (68.33.00.00)
Tested Device | CMV36M-00005 SINAMICS V4.4 HF4 (04.40.23.15)
Tested by Frantisek Brettl SINUMERIK | V4.4 SP1 HF3 (04.04.01.03.005)
Nr. Name of Test Case Passed | Failed N/A’
TCO1 | FW_IDENT Number X ] L]
TC02 | FW_FILENAME X ] ]
TCO3 | NodelD X [] []
TCO4 | EFS Consistency Check X [] L]
TCO05 | Internal Encoder Parameter and Behavior Check X [] []
TCO06 | Error Provocation of Configurable Alarms R [] []
TCO7 | Provocation of Other Errors [] L] X
TCO8 | Forced Test [] L] X
TC09 | Power ON Test X L] L]
TC10 | Plug/Unplug Test X ] L]
TC11 | Test after Switch ON X [] []
TC12 | Absolute Position after Switch OFF/ON X [] L]
TC13 | EPOS X [] []
TC14 | Position and Speed Test X [] L]
TC15 | Commutation Angle Test X [] L]
TC16 | Frequency Response Test [] L] X
TC17 | Parking and Unparking Test X [] L]
TC18 | Different Sampling Time Test X [] []
TC19 | Long Term Stability Test X [] L]
TC20 | SINAMICS FW Update / Regression Test R [] []
TC21 | SLS Test (dbSl) [] [] X
TC22 | SOS Test (dbSl) [] [] X
TC23 | SINUMERIK Basic Operation Test X L] []
TC24 | SINUMERIK Safety Integrated Test (ncSl) ] ] X
TC25 | RDY LED Test ] [] X

* Not tested or skipped (detail is shown in chapter 6)

TR00026

2

TR-ECE-TI-GB-0238-01



an testlabs

DRIVE-CLIQ DRIVE-CLIQ support center

6. Comments

Nr. Comment

TCO1 | Correct FW_IDENT number 53864 (0xD268) assigned by DRIVE-CLIQ Support Center is used in
firmware as well as in EFS.

&2 COM4 - PuTTY =]
Fe

3 3 ! FU_IDENT MNumber
dp FuFile 1

AmMELEr §

TCO02 | Correct FW_FILE name “dgeja0.ufw” assigned by DRIVE-CLIQ Support Center is used.

22 COM4 - PuTTY M=l
HTCO2 : A

TCO03 | Correct NODE_ID is used. NodelD contains correct Device Type = 0x221, DSA Port = 1, Vendor
ID = OxF6 (TR-Electronic), Version = “A”, Vendor Letter = “J” (TR-Electronic) and Serial Number
=“J0000000003".

2% COM4 - PuTTY _ [0
I a~

STARTER Component Overview:

Component |Hn. |FWI|.lersiun Type Order no. HW version|Serial no. |
Actual Actual Actual
Control_Unit Cortrol_Unit_1 |1 4402315 Cloged-loop control module |EEL3040-1MADD-0AAD (B T-A56051 455
B_INF_02 Line_Module_2 |2 4402313 Supply ESL3130-1TE22-0400 A4 T-A52049262
TR .S _1 T 1 o0o0oo DRIVE-CLIG encoder Ch 36M-00005 A Jo0ooooaoos
SERMO_03 Motor_Madule_5{3 4402315 Powver _unit GSL3420-1 TE15-0450 (A T-A46054179
SERWO_03.5M20_4 4 4402315 Shil20/Dc G5L3055-04A00-50AS M T-CrE242545
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TCO4 | No problem was discovered during EFS consistency check in EFS00.01.06.13
See TC04_J00003.txt and TC_04_J00005.txt

TCO5 | Test case passed. See TC05_J00003.txt and TC05_J00005.txt

TCO06 | Whole alarm handling procedure (including setting of TCA bit and alarm acknowledge) was
tested with positive test result. Fault bit 0 generates alarm F3x137 and Fault bit 1 alarm F3x138
with appropriate error code, XG1 bit is set and SE bits (PO, SO, CO, CS and FS) are cleared as
required.

Fault bit O:

I Level | Time | Source | Component | Message
‘ Fault 01.07.92 21:54:50:030 Diive_unit_1: TR F-5M_1 31137 : Encoder 1: Intemal Fault when determining the position[Fault cause: 1_0001_0007 bin)
m\l\famimg 01.07.92 21:54:50:030 Diive_urnit_1: TR T-5M_1 7565 : Drive: Encoder enor in PROF]diive encoder interface 1(1]

< |

Fault bit 1:

Lewel | Time | Source | Cornpohent | Message

‘Faull M.07.92 221241118 Cuive_unit_1: TR T-5M_1 31138 Encoder 1: Internal eror when determining multiturn information(Fault cause: 10_0001_0007 bin)
mw'aming 01.07.92 2z21z241:118 Drive_unit_1: TR 7-5M_1 7565 : Drive: Encoder emar in PROFIdrive encoder interface 1(1]

TCA bit:
Level | Time | Source | Component | Meszage
‘ Fault 01.07.92 22.00:20:310 Drive_unit_1: TR F-5M_1 31137 : Encoder 1: Internal fault when determining the position[F ault cause: 1_0001_0007 bin)
mw’aming 01.07.92 22.00:20:302 Drive_unit_1: TR T-5M_1 7565 : Drive: Encoder enor in PROFIdiive encoder interface 1(1)
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TCO7 | Not supported by tested devices.

TCO08 | This testcase was skipped. The tested device does not support the functional safety feature.

TCO09 | Power-ON test tested with positive result without any problems. See TC09.log

TC10 | Plug/Unplug test tested with positive result without any problems. See TC10.log.

TC11 | All tested parameters have expected value after Power ON.
See TC11_J00003.pdf and TC11_J0O0005.pdf
TC12 | Absolute Gn_XIST2 position is provided correctly. During this test case, Gn_XIST2 fine bit

resolution was set to value 9 to provide the absolute value with the finest resolution (3 rough + 9
fine bits).

[T1: 500.000 me [T2: 1500.000 ms [dT: 1000.000 me [¥(T1): 24489.000 - [Y(T2): 28685.000 - [dY: 4096.000 - [

See TC12.trc and TC12.log.

Multiturn overflow test was completed with a positive test result. Bit 24 of Gn_XIST2 was
expected to stay zero.

See TC12_MT.trc

TC13 | EPOS was tested with positive test result between two positions using traversing blocks. Trace
data was checked for their plausibility.

Trace is stored in TC13.trc.
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TC14 | No problem appeared during the speed and position test.

Due to lower encoder resolution, smoothing time in p1441 was set to 1 ms to smooth the speed
value provided from the encoder.

Maximum speed value calculated inside DQ100 ALU at slowest cycle 1 ms is based on provided
EFS with number of singleturn rough bits equal to 3 (total 12 singleturn bits - 9 fine bits).

m_speeday = (2'°/0.001) x (1 / 2%) = 1024000 rev/s

This value sufficiently exceeds maximum possible speed of the tested encoder in real
applications.

STARTER trace (Low Speed Test 6 RPM):

LM

“ i 4“4

Trace is stored in TC14_L.trc.

STARTER trace (High Speed Test 5000 RPM):

ie————— mmmmm

W WWW WWIWWIWLUIMM. i

-1000

Trace is stored in TC14_H.trc.

Variations in the actual unsmoothed speed of the tested encoder are caused by lower singleturn
resolution and have no influence on the test result.
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TC15 | Motor model flux angle difference was around zero value as expected.

SER it filte
SERWVO_N3.11778: Motor model flux angle difference

Trace is stored in TC15.trc

TC16 | Frequency response test skipped. This test case cannot provide meaningful results due to lower
resolution of the tested encoder.

Speed controller setpoint frequency responss [after speed setpoint fiter)

Speed controller setpoint frequency responss [after speed setpoint

T

-180.00

<[
Trace is stored in TC16.trc

TC17 | Parking/Unparking test tested with positive result and without any problems.
STARTER trace (parking activated):

Deactivated component again present;

Level | Time | Source | Component | Meszage
mWaming 01.07.92 183854630 Dinive_unit_1: SERVO_03  7-5M_2 1317 : De-activated component again present

1|
Trace is stored in TC17.trc.
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TC18 | Project with activated EPOS was tested with sampling times below without any problems:
e 250usec (parameter p112 set to [2]: xLow)

p112 Sampling times pre-setting po115 [1] Loy
p115[0] Sampling times for internal control loops, Current controller 250,00
e 125usec (parameter p112 set to [3]: Standard)
p112 Sampling times pre-setting po115 [3] Standard
p115[0] Sampling times for internal control loops, Current controller 125.00
e 62,5usec (parameter p112 set to [4]: High)
pi12 Sampling times pre-setting p0115 [4] High
w1 15[0] Sampling times for internal contral loops, Current contraller 652,50
e 31,25 usec (parameter p112 set to [5]: xHigh)
p112 Sampling times pre-zetting po115 [5] =High
w1 15[0] Sampling times for internal control loops, Current contraller 31.25

TC19 | The tested sample was working with project with EPOS activated without any problems over a
period of 12 hours.

TC20 | Regression test was executed using following SINAMICS SW:
e V4.5 HF14 (V04.50.30.19)

Owerview  “ersion overview | Safety checksums |

[" Piojectset [ Specified V| Actua

Device wersion; CU320-2 DP Fuf wersion: 45014 Int. supplied vers. 4503019 Memory card senal no.:
Component Ho. |(PWwersion|Type Order no. HW version|Serial no.
Actual Actusl Actual
CU_S_005 . Control_Unit_1 1 4503019 Closed-loop contral module |BSL3040-1 MAODD-0220 B T-A56051455
B_IMF_02 Line_Module_2 2 4503019 Supply ESL3130-1 TE22-0820 |4 T-A52049262
SERYQ_03 Maotar_Mocule_3 |3 45030149 Possvet _unit ESL3420-1TE13-0440 |4 T-A46054179
SERNMO_03.SMI20_4 4 4503019 Shl20iDG ESL3055-04A00-5MA5 (M T-CTE242845
SERWO_03.5M_2 7 1000000 DRIYE-CLIG encoder Chi% 3EM-00005 A, JO000000005
Test results: Encoder startup, Speed & Position, EPOS ...OK
e V4.6 HF3 (V04.60.21.06)
Owerview  Yersion overview | Safety checkaums I

I™ Projectset [ Speciied ¥ Actuz

Device version: Cl3z20-2 DP P wersion: 46.0.3 Int. supplied vers.: 4502106 Memary card serial no.:
Component Ho. (P wersion|Type Order no. HW version|Serial no.

Actual Actual Actual

CU_s_008 . Contral_Unit_1 1 4602106 Clozed-loop contral module | ESL3040-1MAD0-DAAD (B T-A56051455
B_IMF_02 Line_Module_2 2 4602105 Supply ESL31 30-1 TE22-0840 | & T-A52049262
SERYO_03 Motor_Module_3 |3 4602105 Poswer_unit ESL3420-1TE13-0840 |4 T-246054179
SERMO_03.SMI20_4 4 4602105 ShI20020 BZL3055-04400-50A5 |k T-C78242845
SERVO_03.SM_2 7 1000000 DREIYE-CLIG encoder Chiv 36M-00005 A JO000000005

Test results: Encoder startup, Speed & Position, EPOS ...OK

TC21 | This testcase was skipped. The tested device does not support the functional safety feature.

TC22 | This testcase was skipped. The tested device does not support the functional safety feature.
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TC23 | The tested device worked with SINUMERIK 840D sl in both speed and position control.

DRIVE-CLiIQ

SINUMERIK alarm list: no alarms.

080813
ﬂ" 12:39 PM
Delete Humber Text
.
Sort
.
-
.
Hide
51 alarms
.
> |
v MEG/PLC i .
I variab. | Uersion
SINUMERIK SW version information:
08/08/13
12:41 P
Version data /HCGU system softare Loghook
SINUMERIK EHC-5W 31-3 Export
Uersion: UB4.84 + 5P A1 + HF A3
Internallersion: 4.84.81.83.885
 Name  Actual version - Nominal version
PLC 84.84.81.84 At
GYGLES B4.84.21.81 v I
NCK 83.83.85 v
SNCK H2.86.00.88 v il
CP 82.85.81 v |
MCP_CLIENT |81.84.36 v
SOB |82.00.600 v _
SNC. '81.84.80.88 v |l |
NCKFSDRU 84.84.88.88 v | Details
PROFINET 4.81.33.58 v ——
Sinamics (NCUZXXl) 84.48.23.22 v
LimxBase (NCU) | B4.48.38.80 v | Save
SINUMERIK Operate B4.84.81.83 | v I
Compile Cycles ZMNCKOPI=881.884 2Interfaces=887.878:2 TChain=8... v <«
Back

Fon Alarm | 5] Mes— v MG/ PLG i .
I & sages | 12 1V variab, 55 diag. I version

= list

TR00026 9

TR-ECE-TI-GB-0238-01



an testlabs

DRIVE-CLIQ DRIVE-CLiQ support center
Axis MD parameters for CMV36M-00005 rotary encoder:
v\ 88/ 08/13
12:38 PN
User views AX1:¥1 DP3.5SLAVE3:SERV0_3.3:3 (3
Uiew: Axis MO for CMU3GM-pAEES
38248[8] $MA_ENC_TYPE 4 po *AX1:1 Insert
J1888[H] $MA_ENC_IS_LINEAR [}] po “AX1:X1 text
31828[8]  $MA_ENC_RESOL 8 po *AX1:X1 I
3825[8] | $MA_ENC_PULSE_MULT 2948 po *AX1:H1 ﬂlt?lﬂte
342a8[8] $MA_ENC_REFP_MODE A po [*AX1:31 e
J4218[H] $MA_ENC_REFP_STATE 2 im “AX1:X1 _
I
I
Up
I
Down
I
Encoder type of actual value sensing {(actual position value). <<
> Back
General Ghannel Axis User Gontrol unit Infeed Drive
Mo Mo Mo view s parameter | parameter | parameter
TC24 | This testcase was skipped. The tested device does not support the functional safety feature.
TC25 | Testcase skipped. The tested device does not have RDY LED.
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7. Restrictions

No restrictions.

8. Validity of Test Results

A new DRIVE-CLIQ conformance test and certification is necessary for new versions of the tested encoder
(HW or FW).

9. Conclusion

Tested samples of CMV36M-00005 encoder passed all required conformance test cases and can be used
as encoders with the DRIVE-CLIQ interface. The customer confirms that all models within the family
CMx36M are equipped with the same electronic "CMV36M-DQ-V0001” and therefore all these models are
suggested to be certified as encoders with the DRIVE-CLIQ interface.

Some test cases were affected by the lower resolution of the encoder and its internal position evaluation
which becomes apparent in operations with higher speed or higher dynamics. Nevertheless, these
limitations are only application specific and have no influence on the results of the conformance tests.

Following DRIVE-CLIQ logo should be used in technical documentation and catalogs as well as on all
certified products:

DRIVE-CLIQ

10. Test Stand Assembly
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11.

[1]
2]
3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]

Annexes

TCO04_J00003.txt
TCO04_J00005.txt
TCO05_J00003.txt
TCO05_J00005.txt
TCO09.log
TC10.log
TC11_J00003.pdf
TC11_J00005.pdf
TC12.log
TC12.trc
TC12_MT.trc
TC13.trc

TC14 L.trc
TC14 H.trc
TC15.trc

TC16.trc

TC17.trc

Prague, 9 August 2013

Signature

T

Frantisek Brettl
DRIVE-CLIQ Support Center
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