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6SHFLDO�1RWDWLRQV�

5RGEKCN�PQVCVKQPU�CTG�WUGF�KP�VJKU�OCPWCN�VQ�CUUKUV�VJG�TGCFGT�KP�KFGPVKH[KPI�WPKSWG�EQPFKVKQPU�QT

KPHQTOCVKQP�VJCV�KU�KORQTVCPV���6JTGG�ECVGIQTKGU�QH�PQVCVKQPU�CTG�NKUVGF�DGNQY�KP�CUEGPFKPI�QTFGT

QH�KORQTVCPEG�

0QVG��# NOTE�KU�C�VKR��UWIIGUVKQP�QT�GORJCUK\GF�RTQEGFWTG�HQT�QRGTCVKPI�VJG�GSWKROGPV�

%CWVKQP��# CAUTION�CRRGCTU�YJGP�C�EQPFKVKQP�GZKUVU�YJKEJ�EQWNF�ECWUG�QRGTCVKPI�HCWNVU�QT

FCOCIG�VQ�VJG�GSWKROGPV�

9CTPKPI� WARNING�UVCVGOGPVU�KFGPVKH[�EQPFKVKQPU�YJKEJ�EQWNF�ECWUG�DQFKN[�JCTO�CPF�QT

UGXGTG�FCOCIG�VQ�VJG�GSKROGPV�KH�VJG�QRGTCVQT�KU�PQV�ECTGHWN���# WARNING�YKNN�V[RKECNN[

FGUETKDG�VJG�RQVGPVKCN�JC\CTF��KVU�RQUUKDNG�GHHGEV��CPF�OGCUWTGU�VJCV�OWUV�DG�VCMGP�VQ�CXQKF�VJG

JC\CTFU�

2NGCUG�016'�VJCV�FWG�VQ�XCTKCVKQPU�HQWPF�KP�VJG�QRGTCVKPI�EQPFKVKQPU�QH�EGTCKP

CRRNKECVKQPU�CPF�VJGKT�YQTMKPI�GPXKTQPOGPVU��VJG�PQVCVKQPU�KP�VJKU�OCPWCN�ECPPQV

KFGPVKH[�CNN�RQVGPVKCN�RTQDNGOU�QT�JC\CTFU���%CWVKQP�CPF�FKUETGVKQP�OWUV�CNYC[U�DG

WUGF�KP�QRGTCVKPI�OCEJKPGT[�CPF�GURGEKCNN[�YJGP�WUKPI�GNGEVTKECN�RQYGT��

'SWKROGPV�UJQWNF�QPN[�DG�KPUVCNNGF�CPF�QRGTCVGF�D[�VTCKPGF�RGTUQPPGN�

Repair and Training services are available from�4':416*�+0&4#/#6�
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����������(N[KPI�5CY� ����������������������������������������������������������������������������������������������

�����$CUKE�./�5QHVYCTG�(GCVWTGU� ������������������������������������������������������������������������������

����������2CTCOGVGT�$CUGF�(GCVWTGU� ����������������������������������������������������������������������������

���������������/KPKOWO�CPF�/CZKOWO�6TCXGN�.KOKVU� ������������������������������������������������������
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���������������6CUM����� �������������������������������������������������������������������������������������������

���������������5GTKCN�+PVGTHCEG� ������������������������������������������������������������������������������������
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���������������4GIKUVTCVKQP� ����������������������������������������������������������������������������������� ����
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����������/CVGTKCN�5RGGF�5ETGGP����������������������������������������������������������������������������������

����������%QWPVGT�5ETGGP� ������������������������������������������������������������������������������������ ����

����������#ZKU�2QUKVKQP�5ETGGP������������������������������������������������������������������������������� ����

���������������%WTTGPV�2QUKVKQP�5ETGGP���������������������������������������������������������������������� ����

���������������2QUKVKQP�.CI�5ETGGP� ������������������������������������������������������������������������� ����

����������1RGTCVKPI�/QFGU�5ETGGPU������������������������������������������������������������������������� ����

���������������/CPWCN�/QFG�5ETGGP������������������������������������������������������������������������� ����
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���������������2CTCOGVGT�/QFG�&KURNC[�5ETGGPU���������������������������������������������������������� ����

����������2TQITCO�'FKV�5ETGGP������������������������������������������������������������������������������� ����
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�����5KIPCN�&GHKPKVKQPU� �������������������������������������������������������������������������������������������

�����%./�5[UVGO�CPF�#WZKNKCT[�+PRWVU������������������������������������������������������������������������

����������2CTCOGVGT�/QFG�5GNGEV���������������������������������������������������������������������������������

����������#ZKU����#WVQOCVKE���/CPWCN�/QFG�5GNGEV����������������������������������������������������������
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�����������#WZKNKCT[�+PRWVU�
5VCPFCTF�%./�� ������������������������������������������������������������ ����

�����%./�5[UVGO���#WZKNKCT[�1WVRWVU������������������������������������������������������������������� ����

����������#ZKU����/CPWCN�/QFG� ��������������������������������������������������������������������������� ����

����������#ZKU����#WVQOCVKE�/QFG� ������������������������������������������������������������������������ ����

����������2CTCOGVGT�/QFG������������������������������������������������������������������������������������ ����

����������#ZKU����&TKXG�'PCDNG�
4(������������������������������������������������������������������������ ����

����������#ZKU����$TCMG�4GNGCUG� ��������������������������������������������������������������������������� ����

����������#ZKU����5[UVGO�(CWNV������������������������������������������������������������������������������ ����

����������6GUV�/QFG� ������������������������������������������������������������������������������������������ ����

����������%WV�+PJKDKV�1WVRWV���������������������������������������������������������������������������������� ����

����������#ZKU����/CPWCN�/QFG� ��������������������������������������������������������������������������� ����

�����������#ZKU����#WVQOCVKE�/QFG� ���������������������������������������������������������������������� ����

�����������#ZKU����&TKXG�'PCDNG���������������������������������������������������������������������������� ����

�����������#ZKU����$TCMG�4GNGCUG��������������������������������������������������������������������������� ����

�����������#ZKU����5[UVGO�(CWNV� ��������������������������������������������������������������������������� ����

�����������#WZKNKCT[�1WVRWVU�
5VCPFCTF�%./�� ���������������������������������������������������������� ����

�����%./�YKVJ�'ZRCPUKQP�+�1�$QCTF�
1RVKQPCN��������������������������������������������������������� ����

����������'ZRCPUKQP�%./�#WZKNKCT[�+PRWVU�
%QPPGEVQT�:�������������������������������������������� ����

���������������#WZKNKCT[�+PRWVU�
%./�9KVJ�'ZRCPUKQP�+�1�$QCTF�� ���������������������������������� ����

����������'ZRCPUKQP�%./�#WZKNKCT[�+PRWVU���#ZKU���5[UVGO�+PRWVU� �������������������������������� ����

���������������#WZKNKCT[�+PRWVU�
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�����%./�5GTKCN�%QOOWPKECVKQP�%QPHKIWTCVKQP�
2CTCOGVGT��������������������������������������������
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����������'TTQT�6TCPUOKUUKQP� ������������������������������������������������������������������������������������

����������5VCVKQP�0WODGT������������������������������������������������������������������������������������������
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(KIWTG������'ZRCPFGF�8GTUKQP�%./�%QPVTQNU�CPF�%QPPGEVKQPU� ������������������������������������ ����
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(KIWTG�������:���1WVRWV�%QPPGEVQT�CPF�2KP�&GUKIPCVKQPU� ������������������������������������������� ����
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(KIWTG������./4�%QOOCPF� �������������������������������������������������������������������������������������

(KIWTG������51��&GECFG�5YKVEJ�)TQWR�%QPPGEVKQP� ���������������������������������������������������������

(KIWTG������8%%�'ZCORNG� ���������������������������������������������������������������������������������������
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6CDNG������1WVRWV�&GHKPKVKQPU������������������������������������������������������������������������������� ����

6CDNG������1WVRWV�&GHKPKVKQPU�������������������������������������������������������������������������������������
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6CDNG������./���������:�2TQITCO�%QOOCPF��45�����5GPF�(QTOCV����&GEKOCNU�������������� ����

6CDNG������./���������:�2CTCOGVGT�
5GPF��(QTOCV��
6YQ�&GEKOCN�2QKPVU�� �������������������� ����

6CDNG������./���������:�2CTCOGVGT�
5GPF�(QTOCV����&GEKOCNU������������������������������������ ����
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6JG�%./������/�KU�C�OKETQRTQEGUUQT�DCUGF�RQUKVKQPKPI�EQPVTQN���6JG�WUGT�RTQITCOOCDNG�WPKV�KU

KPVGPFGF�HQT�RTGEKUKQP�OQVKQP�EQPVTQN�KP�QPG��QT�VYQ�CZKU�HN[KPI�EWVQHH�CRRNKECVKQPU���&GUKIPGF�HQT

WUG�YKVJ�YKVJ�+PFTCOCV�DTWUJNGUU�#%�UGTXQ�FTKXGU��VJG�%./�EQPVTQN�RTQXKFGU�ENQUGF�NQQR

U[PEJTQPK\GF�RQUKVKQPKPI�KP�CP�GEQPQOKECN��OQFWNCT�RCEMCIG���
(KIWTG�����

6[RKECN�HN[KPI�EWVQHH�CRRNKECVKQPU�EQKN�QT�UJGGV�NKPGU��EQTTWICVGF�OCVGTKCNU��RKRG�EWVVKPI�CPF�ETQUU�

EWV�UCYKPI�

(KIWTG������%./�2QUKVKQPKPI�%QPVTQN�/QFWNG



IA 74786
CLM-01.3-M

                                                                                                                                                  
1-2 GENERAL DESCRIPTION REV. B, 9/92

(KIWTG������6[RKECN�%./�./�(N[KPI�%WVQHH�5[UVGO�YKVJ�+PVGTHCEG�1RVKQPU



IA 74786
%./������/

                                                                                                                                                  
4'8��$������� )'0'4#.�&'5%4+26+10 ���

6JG�GZVGPUKXG�RTQITCO�EQOOCPF�UGV�RGTOKVU�VJG�%./�VQ�RGTHQTO�EQORNGZ�RTQEGUUKPI�VCUMU��

7UKPI�KVU�OWNVK�VCUMKPI�ECRCDKNKV[��VJG�%./�ECP�EQPVTQN�VYQ�OQVKQP�RTQITCOU�CPF�C�DCEMITQWPF

+�1�RTQITCO�UKOWNVCPGQWUN[���6JG�%./�ECP�DG�RTQITCOOGF�QP�NKPG�QT�QHH�NKPG�

6JG�V[RKECN�%./������./�(N[KPI�%WVQHH�5[UVGO�EQPUKUVU�QH�VJGUG�EQORQPGPVU�

���%./������/�(N[KPI�%WVQHH�%QPVTQN

���/#%�#%�UGTXQ�OQVQT�
YKVJ�VCEJQOGVGT�CPF�KPETGOGPVCN�GPEQFGT�

���6&/�UGTXQ�CORNKHKGT�
OQVQT�EQPVTQNNGT�

���68/�RQYGT�UWRRN[

���/GCUWTKPI�YJGGN�
YKVJ�KPETGOGPVCN�GPEQFGT�

���+PVGTEQPPGEV�ECDNG�UGV��CXCKNCDNG�HTQO�+PFTCOCV

6JG�%./��6&/�
UGTXQ�CORNKHKGT���68/�
UGTXQ�RQYGT�UWRRN[��CPF�/#%�UGTXQ�OQVQT�CTG

EQODKPGF�YKVJ�C�OGEJCPKECN�U[UVGO�HQT�OCMKPI�HN[KPI�EWVQHHU���6JGUG�EQORQPGPVU�CTG�EJQUGP�VQ

DGUV�HKV�VJG�TGSWKTGF�CRRNKECVKQP���(KIWTG�����KU�C�V[RKECN�%./�./�U[UVGO�EQPHKIWTCVKQP�

6JG�UVCPFCTF�%./�EQPVTQN�EQPUKUVU�QH����KPRWVU�
���U[UVGO�CPF����CWZKNKCT[������QWVRWVU�
��

U[UVGO�CPF����CWZKNKCT[���VYQ�GPEQFGT�RQTVU��CPF�C�UGTKCN�EQOOWPKECVKQP�RQTV���1RVKQPU�KPETGCUG

VJG�PWODGT�QH�CWZKNKCT[�KPRWVU�VQ�����CPF�CWZKNKCT[�QWVRWVU�VQ����

6JG�%./�./�U[UVGO�KU�FGUKIPGF�VQ�GPUWTG�QRGTCVKPI�KPVGITKV[�CPF�UCHGV[�D[�WUKPI�VJG�%./

U[UVGO�KPRWVU�CPF�QWVRWVU�VQ�KPVGTHCEG�YKVJ�VJG�HN[KPI�EWVQHH�OCEJKPG���+P�OCP[�CRRNKECVKQPU��VJG

%./�RTQXKFGU�UWHHKEKGPV�OCEJKPG�EQPVTQN�YKVJQWV�VJG�WUG�QH�CP�GZVGTPCN�NKPG�EQPVTQN�

6JG�UGTKCN�RQTV�QP�VJG�%./�CNNQYU�HQT�45������������EQOOWPKECVKQP�YKVJ�C�JQUV�FGXKEG���6JG

JQUV�FGXKEG�ECP�DG�CP�+PFTCOCV�+&5�$QCTF��+PFTCOCV�516��QT�C�EQORWVGT���6JG�UGTKCN�RQTV�CNNQYU

VJG�QRGTCVQT�VQ�XKGY�QT�GFKV�KPHQTOCVKQP�CDQWV�VJG�%./�RTQITCOU��RCTCOGVGTU��CPF�U[UVGO�UVCVWU�

6JG�WUGT�GPVGTU�VJG�U[UVGO�RCTCOGVGTU�CPF�RTQITCO��WUKPI�VJG�%./�MG[RCF�QT�QRVKQPCN�KPVGTHCEGU�

1RGTCVKPI�UVCVWU�OGUUCIGU�ECP�DG�FKURNC[GF�KP�'PINKUJ��(TGPEJ��QT�)GTOCP�CU�UGNGEVGF�D[�VJG

QRGTCVQT���6JG�OCEJKPG�DWKNFGT�QT�WUGT�GPVGTU�FCVC�KPVQ�VJG�%./�RCTCOGVGTU�VQ�URGEKH[�VJG

OGEJCPKECN�CPF�QRGTCVKPI�EJCTCEVGTKUVKEU�QH�VJG�U[UVGO�

6JG�/#%�OQVQT�YJKEJ�FTKXGU�VJG�CZKU�JCU�C�VCEJQOGVGT�CPF�GPEQFGT�OQWPVGF�QP�VJG�DCEM���6JG

VCEJQOGVGT�RTQXKFGU�XGNQEKV[�HGGFDCEM�VQ�VJG�6&/�UGTXQ�CORNKHKGT���6JG�GPEQFGT�RTQXKFGU�RQUKVKQP

HGGFDCEM�VQ�VJG�%./��GPUWTKPI�RTGEKUG��TGRGCVCDNG�RQUKVKQPKPI�QH�VJG�EWVQHH�ECTTKCIG���6JG�HKPCN

CEEWTCE[�QH�VJG�HN[KPI�EWVQHH�U[UVGO�FGRGPFU�QP�XCTKQWU�HCEVQTU��UWEJ�CU�V[RG�QH�OCVGTKCN��IGCTDQZ

DCEMNCUJ�CPF�QVJGT�OCEJKPG�OGEJCPKEU���6JG�%./�EQPUVCPVN[�OQPKVQTU�VJG�U[UVGO�CPF�KH�CP�GTTQT

QEEWTU��VJG�%./�YKNN�FKURNC[�VJG�RTQRGT�FKCIPQUVKE�
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6JG�6&/�UGTXQ�CORNKHKGT�RQYGTU�VJG�/#%�OQVQT���9JGP�C�FGUKTGF�EQOOCPF�XQNVCIG�KU�CRRNKGF

VQ�VJG�6&/��VJG�/#%�OQVQT�TQVCVGU�KP�VJG�FGUKTGF�FKTGEVKQP�

6JG�68/�RQYGT�UWRRN[�RTQXKFGU�VJG�����XQNV�&%�DWU�CPF�VJG�EQPVTQN�XQNVCIGU�

�����8��
��8�

VQ�VJG�6&/���6JG�
��8�UWRRN[�QP�VJG�68/�KU�CNUQ�WUGF�VQ�RQYGT�VJG�%./�

5[UVGO�EQORQPGPVU�CTG�OQFWNCT��OCMKPI�KV�GCU[�VQ�KPUVCNN�QT�TGRNCEG�CP[�EQORQPGPV���6JG�OQFWNCT

%./�%QPVTQN�OQWPVU�VQ�VJG�KPVGTKQT�QH�C�EQPVTQN�ECDKPGV�QT�GNGEVTKECN�GPENQUWTG�

+V�KU�FGUKIPGF�VQ�DG�OQWPVGF�UKFG�D[�UKFG�YKVJ�VJG�UGTXQ�CORNKHKGTU�
QPG�HQT�GCEJ�CZKU��CPF�VJG

UGTXQ�RQYGT�UWRRN[�

6JG�%./�OQFWNG��UGTXQ�CORNKHKGT�CPF�UGTXQOQVQT�JCXG�SWKEM�EQPPGEV�ECDNKPI���6JG�UGTXQ

CORNKHKGT�CPF�OQVQT�CTG�OCVEJGF�HQT�QRVKOWO�QRGTCVKQP��YKVJ�C�RNWI�KP��RGTUQPCNKV[��OQFWNG��

5JQWNF�C�HCKNWTG�QEEWT��OQFWNG�QT�OQVQT�TGRNCEGOGPV�KU�CEEQORNKUJGF�SWKEMN[��YKVJQWV�VJG�PGGF

HQT�GNGEVTQPKE�HKPG�VWPKPI���6JKU�TGUWNVU�KP�C�OKPKOWO�QH�FQYPVKOG�CPF�NQUV�RTQFWEVKQP�

�����#DQWV�6JKU�%./�/CPWCN

6JKU�OCPWCN�FGUETKDGU�%./������/�JCTFYCTG��WUGF�KP�HN[KPI�EWVQHH�CRRNKECVKQPU���+V�GZRNCKPU�JQY

VQ�KPVGTHCEG��KPUVCNN��UGVWR�CPF�QRGTCVG�VJG�+PFTCOCV�%./�2QUKVKQPKPI�%QPVTQN�YKVJ�./�UQHVYCTG��

+V�KU�YTKVVGP�HQT�VJG�OCEJKPG�DWKNFGT��CPF�HQT�VJG�GPF�WUGT	U�QRGTCVKPI�RGTUQPPGN�

�������*CTFYCTG�CPF�5QHVYCTG�8GTUKQPU

6JKU�OCPWCN�TGXKUKQP�KU�DCUGF�QP�UQHVYCTG�XGTUKQP�./����������HQT�WUG�YKVJ�%./������/

JCTFYCTG�

�������2TQDNGO�#UUKUVCPEG

+PFTCOCV�RTQXKFGU�CUUKUVCPEG�HQT�CP[�RTQDNGOU�[QW�OC[�GPEQWPVGT�YKVJ�VJKU�UQHVYCTG���6Q

TGRQTV�C�RTQDNGO�QT�TGSWGUV�CUUKUVCPEG��ECNN�+PFTCOCV�DGVYGGP������#/�CPF������2/�%GPVTCN

VKOG���#UM�HQT�C�%./�5GTXKEG�'PIKPGGT�
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%JCRVGT�����)GPGTCN�&GUETKRVKQP

��X�%./�JCTFYCTG��UVCPFCTF�HGCVWTGU��CRRNKECVKQPU��U[UVGO�EQPHKIWTCVKQPU���QRVKQPCN�HGCVWTGU

��X�&GUETKDGU�./�5QHVYCTG�ECRCDKNKVKGU

��X�.KUVU�URGEKHKECVKQPU

%JCRVGT�����%QPVTQNU�CPF�+PFKECVQTU

��X�-G[RCF�HWPEVKQPU�CPF�U[ODQNU

��X�7UG�QH�VJG�.%&�FKURNC[

��X�+�1�EQPPGEVQTU�QP�VJG�JCTFYCTG�

%JCRVGT�����&GUETKRVKQP�QH�+PRWVU�CPF�1WVRWVU

��X�&GUETKDGU�RTG�FGHKPGF�CPF�WUGT�FGHKPCDNG�+�1

��X�'ZRNCKPU�VJG�HQWT�QRGTCVKPI�OQFGU�QH�VJG�%./

��X�+PVGTHCEKPI�VJG�%./�VQ�VJG�HN[KPI�EWVQHH�OCEJKPG

��X�+PHQTOCVKQP�VJG�OCEJKPG�EQPVTQN�RCPGN�CPF�HQT�VTQWDNGUJQQVKPI�

%JCRVGT�����2CTCOGVGTU

��X�2WTRQUG�CPF�WUG�QH�RCTCOGVGTU

��X�'ZCORNGU�QH�WUG�CPF�GPVT[

%JCRVGT�����2TQITCOOKPI

��X�+PVTQFWEGU�VJG�UWDLGEV�QH�WUGT�RTQITCOOKPI

��X�2TQXKFGU�C�V[RKECN�HN[KPI�EWVQHH�RTQITCO

��X�.KUVU�CPF�GZRNCKPU�CNN�RTQITCO�EQOOCPFU

%JCRVGT�����+PUVCNNCVKQP�CPF�5VCTV�WR

��X�2TGUGPVU�%./�KPUVCNNCVKQP�RTQEGFWTG

��X�2TQXKFGU�RTQEGFWTG�HQT�C�V[RKECN�%./�UVCTV�WR�

%JCRVGT�����5GTKCN�+PVGTHCEG

��X�&GUETKDGU�VJG�OWNVK�HQTOCV�45�������������RQTV

��X�'ZRNCKPU�VJG�RTQVQEQN�HQT�VYQ�YC[�EQOOWPKECVKQP�DGVYGGP�VJG�%./�CPF�C�JQUV�FGXKEG�

%JCRVGT�����&KCIPQUVKEU�CPF�6TQWDNGUJQQVKPI

��X�+PVTQFWEGU�VJG�%./	U�UGNH�FKCIPQUVKE�U[UVGO

��X�.KUVU�CPF�GZRNCKPU�FKCIPQUVKE��HCWNV�CPF�GTTQT�OGUUCIGU

��X�2TGUGPVU�TGEQOOGPFGF�VTQWDNGUJQQVKPI�RTQEGFWTGU

#RRGPFKEGU

��X�+PENWFGU�KPVGTEQPPGEV�FTCYKPIU�CPF�RCTCOGVGT�TGEQTF�HQTOU�
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�����+PVTQFWEVKQP�VQ�(N[KPI�%WVQHH�#RRNKECVKQPU

+P�C�V[RKECN�HN[KPI�EWVQHH�U[UVGO��OCVGTKCN�KU�HGF�EQPVKPWQWUN[�KPVQ�C�EWVQHH�ECTTKCIG���6JG�ECTTKCIG

EQPVCKPU�VJG�EWVVKPI�FGXKEG�
UJGCT��UCY��GVE���CPF�KU�FTKXGP�D[�VJG�UGTXQ�OQVQT��
(KIWTG�����

#U�VJG�OCVGTKCN�KU�HGF�KP��KV�VWTPU�C�OGCUWTKPI�YJGGN�YKVJ�CP�KPETGOGPVCN�GPEQFGT���9JGP�VJG

FGUKTGF�NGPIVJ�QH�VJG�OCVGTKCN�JCU�RCUUGF�
CU�FGHKPGF�KP�VJG�WUGT�RTQITCO���VJG�EWVQHH�ECTTKCIG�UVCTVU

VQ�OQXG��CEEGNGTCVKPI�WPVKN�KVU�URGGF�KU�U[PEJTQPK\GF�VQ�VJG�OCVGTKCN�URGGF���#V�C�RQKPV�URGEKHKGF�KP

VJG�WUGT�RTQITCO��VJG�EWVQHH�FGXKEG�KU�CEVWCVGF�

6JG�RQKPV�KP�VJG�E[ENG�CV�YJKEJ�EWVQHH�QEEWTU�KU�ECNNGF�VJG�OKPKOWO�EWV�RQKPV��CPF�KU�FGHKPGF�KP�VJG

%./�WUGT�RTQITCO���6JG�%./�WUGT�RTQITCO�OC[�CNUQ�FGHKPG�C�OKPKOWO�UVTQMG���6JG�OKPKOWO

UVTQMG�KU�EQOOQPN[�WUGF�VQ�RWUJ�UOCNN�RKGEGU�QWV�VQ�VJG�PGZV�UVCVKQP��
4GHGT�VQ�������

�������$CUKE�5GSWGPEG�QH�1RGTCVKQP�
��#ZKU�

C�� 6JG�FGUKTGF�NGPIVJ�QH�OCVGTKCN�JCU�DGGP�RTG�UGNGEVGF�D[�VJG�QRGTCVQT��WUKPI�VJG�KPRWV

MG[DQCTF�QH�VJG�EQPVTQN�WPKV�

�

D�� 6JG�OCVGTKCN�OQXGU�QXGT�QT�WPFGT�C�UVCVKQPCT[�OGCUWTKPI�YJGGN��VWTPKPI�VJG�YJGGN�CPF

KPETGOGPVCN�GPEQFGT�

�

E�� 1PEG�VJG�FGUKTGF�NGPIVJ�QH�OCVGTKCN�JCU�RCUUGF�VJG�YJGGN��VJG�%./�CEVKXCVGU�VJG�UGTXQ

OQVQT�VJCV�FTKXGU�VJG�ECTTKCIG�QT�VQQN�UNKFG��CEEGNGTCVKPI�KV�VQ�OCVEJ�VJG�URGGF�QH�VJG

OCVGTKCN�DGKPI�RTQEGUUGF�

�

F�� 1PEG�U[PEJTQPK\GF�OQXGOGPV�JCU�DGGP�CEJKGXGF��VJG�EWVQHH�CEVKQPU�DGIKP��CEVKXCVGF�D[�VJG

%./�

�

G�� #HVGT�EQORNGVKPI�VJG�EWVQHH��VJG�EWVQHH�ECTTKCIG�QT�VQQN�UNKFG�TGVWTPU�VQ�KVU�JQOG�RQUKVKQP�CV

C�URGEKHKGF�OCZKOWO�XGNQEKV[�
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(KIWTG������6[RKECN�(N[KPI�%WVQHH�#RRNKECVKQP
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�������6YQ�#ZKU�1RGTCVKQP

6JG�%./�EQPVTQN�KU�ECRCDNG�QH�VYQ�CZKU�QRGTCVKQP��JQYGXGT�VJG�GZRCPUKQP�+�1�DQCTF�KU

TGSWKTGF�

�������5[PEJTQPQWU�#ZKU

6YQ�U[PEJTQPQWU�CZGU�ECP�DG�WUGF�HQT�NCTIG�FKG�CPF�UJGCT�ECTTKCIGU���.CTIG��JGCX[�ECTTKCIGU

YJKEJ�YQWNF�PQTOCNN[�TGSWKTG�VYQ�OQVQTU�EQWRNGF�OGEJCPKECNN[��ECP�DG�FTKXGP�D[�VYQ�OQVQTU

QRGTCVKPI�CU�UGRCTCVG�DWV�U[PEJTQPK\GF�CZGU�
#ZKU���CPF�#ZKU����

�������(N[KPI�5CY

#ZKU���ECP�CNUQ�DG�WUGF�CU�C�HN[KPI�UCY�VQ�OCMG�C�EWV�CV�UQOG�CPING�VQ�VJG�FKTGEVKQP�QH�OCVGTKCN

HNQY���6JG�XGNQEKV[�HQT�CZKU���ECP�DG�UGV�HQT�FKHHGTGPV�RTQHKNGU��FGRGPFKPI�QP�VJG�OCVGTKCN�

(QT�GZCORNG��KH�RKRG�KU�DGKPI�EWV��VJG�UCY	U�XGNQEKV[�RTQHKNG�UVCTVU�QHH�UNQY�DGECWUG�QH�VJG

KPKVKCN�ETQUU�UGEVKQPCN�CTGC���6JG�UCY�ECP�DG�RTQITCOOGF�VQ�URGGF�WR�WPVKN�KV�TGCEJGU�VJG�QVJGT

UKFG��CV�YJKEJ�RQKPV�VJG�QTKIKPCN�XGNQEKV[�KU�OCKPVCKPGF�WPVKN�VJG�EWV�KU�HKPKUJGF�

�����$CUKE�./�5QHVYCTG�(GCVWTGU

6JG�WUG�QH�./�UQHVYCTG�CNNQYU�CEEWTCVG�UJGCTKPI�QT�UCYKPI�QH�VJG�OQXKPI�OCVGTKCN�KPVQ�RKGEGU�QH

URGEKHKE�NGPIVJ���6JG�WUGT�GPVGTU�VJG�FGUKTGF�RKGEG�NGPIVJ�CPF�VJG�DCVEJ�UK\G���6JG�EQPVTQN�QRGTCVGU

CEEQTFKPI�VQ�VJG�URGGF�QH�VJG�OCVGTKCN�DGKPI�HGF�VJTQWIJ�VJG�EWVQHH�FGXKEG���7UGT�GPVGTGF�RCTCOGVGT

XCNWGU�RGTOKV�VJG�./�UQHVYCTG�VQ�DG�CFCRVGF�VQ�CNOQUV�CP[�UK\G�QT�V[RG�HN[KPI�EWVQHH�CRRNKECVKQP

YKVJ�CUUQEKCVGF�UGTXQ�QT�OCKP�FTKXG�U[UVGOU�

6JG�./�UQHVYCTG�JCU�C�PWODGT�QH�EQPXGPKGPV�HGCVWTGU�YJKEJ�CNNQY�HQT�ITGCVGT�HNGZKDKNKV[�CPF

RGTHQTOCPEG���6JGUG�HGCVWTGU�ECP�DG�ENCUUKHKGF�CU�RCTCOGVGT�DCUGF�QT�RTQITCO�DCUGF�
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�������2CTCOGVGT�$CUGF�(GCVWTGU

6JGUG�HGCVWTGU�CTG�FGHKPGF�D[�WUGT�GPVT[�QH�XCNWGU�CPF�FCVC�YKVJKP�VJG�%./�2CTCOGVGTU�

���������/KPKOWO�CPF�/CZKOWO�6TCXGN�.KOKVU

6TCXGN�NKOKV�RCTCOGVGTU�URGEKH[�VJG�COQWPV�QH�FKUVCPEG�VJG�ECTTKCIG�KU�CNNQYGF�VQ�OQXG

YKVJQWV�KPKVKCVKPI�C�EWV���+H�VJG�ECTTKCIG�CPF�OCVGTKCN�CTG�PQV�U[PEJTQPK\GF�CPF�VJG�EWV�E[ENG

JCU�PQV�DGGP�KPKVKCVGF��VJGP�VJG�%./�UVQRU�CPF�KUUWGU�CP�GTTQT�

���������%WV�9KFVJ�%QORGPUCVKQP

6JG�EWV�YKFVJ�EQORGPUCVKQP�RCTCOGVGT�URGEKHKGU�VJG�COQWPV�QH�OCVGTKCN�NQUV�HTQO�C�UCYKPI

QT�UJGCTKPI�QRGTCVKQP���6JG�XCNWG�GPVGTGF��GSWCN�VQ�VJG�YKFVJ�QH�VJG�UCY�QT�UNWI��KU

CWVQOCVKECNN[�CFFGF�D[�VJG�%./�VQ�VJG�WUGT�RTQITCOOGF�EWVQHH�NGPIVJ�

���������6CUM����

6JG�6CUM�����RCTCOGVGT�CNNQYU�TWPPKPI�FKHHGTGPV�UWDTQWVKPGU�QH�VJG�OCKP�RTQITCO�CV�VJG

UCOG�VKOG���6JG�XCNWGU�GPVGTGF�KP�VJKU�RCTCOGVGT�GPCDNG�VJG�VCUM�CPF�URGEKH[�VJG�RTQITCO

DNQEM�PWODGT�HQT�VJG�DGIKPPKPI�QH�VJG�VCUM�

6CUM���UVCTVU�VQ�QRGTCVG�YJGP�#WVQOCVKE�OQFG�KU�UGNGEVGF���6CUM���QRGTCVGU�YJGPGXGT

2CTCOGVGT�OQFG�KU�PQV�UGNGEVGF���5RGEKCN�EQPUKFGTCVKQPU�UJQWNF�DG�VCMGP�KPVQ�CEEQWPV�DGHQTG

WUKPI�VJKU�RCTCOGVGT�

���������5GTKCN�+PVGTHCEG

6JG�UGTKCN�KPVGTHCEG�RCTCOGVGTU�CTG�WUGF�VQ�UGV�WR�EQOOWPKECVKQP�DGVYGGP�VJG�%./�CPF�C

JQUV�FGXKEG�XKC�45�������������KPVGTHCEG���#P[�KPHQTOCVKQP�VJCV�ECP�DG�GPVGTGF�KPVQ�VJG

%./�WUKPI�VJG�MG[RCF�ECP�DG�EQOOWPKECVGF�QXGT�VJKU�RQTV��CV�VTCPUHGT�TCVGU�WR�VQ������

DCWF���6JG�JQUV�FGXKEG�ECP�DG�C�EQORWVGT�VGTOKPCN�QT�C�5VCVKQP�1RGTCVQT�6GTOKPCN�
516��

�������7UGT�2TQITCO�$CUGF�(GCVWTGU

6JGUG�HGCVWTGU�CTG�FGHKPGF�CPF�GZGEWVGF�YKVJKP�VJG�WUGT�RTQITCO�
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���������/KPKOWO�%WV�2QKPV

6JG�OKPKOWO�EWV�RQKPV�KU�VJG�GCTNKGUV�RQKPV�CV�YJKEJ�VJG�EWVQHH�CEVKQP�YKNN�DG�KPKVKCVGF���+V

GPUWTGU�VJCV�VJG�UJGCT�QT�FKG�KU�EQTTGEVN[�RQUKVKQPGF�QT�EQTTGEVN[�EGPVGTGF�KP�VJG�ECTTKCIG�HQT

C�EWVVKPI�E[ENG��FGRGPFKPI�QP�OGEJCPKECN�HCEVQTU�FGVGTOKPGF�D[�VJG�OCEJKPG�DWKNFGT�

���������/KPKOWO�5VTQMG

6JG�OKPKOWO�UVTQMG�KU�VJG�OKPKOWO�FKUVCPEG�VJCV�VJG�ECTTKCIG�YKNN�OQXG�KP�VJG�RQUKVKXG

FKTGEVKQP�CHVGT�VJG�OCVGTKCN�JCU�DGGP�EWV���#V�VJG�GPF�QH�VJG�OKPKOWO�UVTQMG��VJG�ECTTKCIG

TGXGTUGU�FKTGEVKQP�CPF�TGVWTPU�VQ�VJG�JQOG�RQUKVKQP�

6JG�OKPKOWO�UVTQMG�ECP�DG�RTQITCOOGF�UQ�VJCV�VJG�ECTTKCIG�TGVWTPU�JQOG�KOOGFKCVGN[

CHVGT�VJG�EWV��QT�KV�OC[�ECNN�HQT�VJG�ECTTKCIG�VQ�HQNNQY�VJG�EWV�OCVGTKCN�VQ�C�URGEKHKE�RQKPV��

6JKU��HQNNQYKPI��CEVKQP�KU�WUGF�VQ�JGNR�RWUJ�VJG�EWV�RKGEG�QPVQ�C�EQPXG[QT�QT�UVCEMGT��

9JGP�C�EWV�E[ENG�KU�EQORNGVGF��WUGT�RTQITCOOCDNG�DCVEJ�EQWPVGTU�CTG�WRFCVGF�

�����2J[UKECN�&GUETKRVKQP�QH�VJG�%./

6JG�OQFWNCT�%./�EQPVTQN�OQWPVU�VQ�VJG�RCPGN�QH�C�EQPVTQN�ECDKPGV�
GNGEVTKECN�GPENQUWTG��WUKPI�VYQ

UETGYU���+V�KU�FGUKIPGF�VQ�DG�OQWPVGF�UKFG�D[�UKFG�YKVJ�VJG�6&/��UGTXQ�CORNKHKGTU��
QPG�HQT�GCEJ

CZKU��CPF�VJG�68/�RQYGT�UWRRN[���+PUVCNNCVKQP�RTQEGFWTGU�CTG�FGUETKDGF�KP�EJCRVGT���
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(KIWTG������5VCPFCTF�%./�%QPVTQNU�CPF�%QPPGEVKQPU
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6JG�%./�EQPVTQN�RCPGN�KPENWFGU�C�MG[RCF�HQT�GPVGTKPI�FCVC�CPF�C�NKSWKF�ET[UVCN�FKURNC[�YJKEJ

UJQYU�QRGTCVKPI�UVCVWU�CPF�FKCIPQUVKEU�HCWNV�EQPFKVKQPU���6JG�HWPEVKQPU�CPF�WUG�QH�VJG�MG[RCF�CPF

FKURNC[�CTG�FGUETKDGF�KP�FGVCKN�KP�%JCRVGT���

6JG�%./�KPENWFGU�C�UGV�QH�CWZKNKCT[�KPRWVU�CPF�QWVRWVU�YJKEJ�ECP�DG�FGHKPGF�D[�VJG�WUGT�VQ�EQPVTQN

CPF�CEMPQYNGFIG�OCEJKPG�HWPEVKQPU���6JG�UVCPFCTF�%./��KNNWUVTCVGF�KP�(KIWTG������KPENWFGU���

CWZKNKCT[�KPRWVU�CPF����CWZKNKCT[�QWVRWVU��6JG�GZRCPFUKQP�QRVKQP�CFFU����CWZKNKCT[�KPRWVU�CPF���

CWZKNKCT[�QWVRWVU��KPETGCUKPI�VJG�VQVCN�PWODGT�QH�CWZKNKCT[�+�1�VQ����KPRWVU�CPF����QWVRWVU���#

HWPEVKQPCN�FGUETKRVKQP�QH�GCEJ�+�1�UKIPCN�EQPPGEVKQP�KU�IKXGP�KP�%JCRVGT���

6JG�5VCPFCTF�%./�%QPVTQN�KU�KNNWUVTCVGF�KP�(KIWTG�������6JG�'ZRCPFGF�XGTUKQP��YKVJ�CFFKVKQPCN

+�1�EQPPGEVKQPU��KU�KNNWUVTCVGF�KP�(KIWTG�����
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(KIWTG������'ZRCPFGF�8GTUKQP�%./�%QPVTQNU�CPF�%QPPGEVKQPU



IA 74786
CLM-01.3-M

                                                                                                                                                  
1-14 GENERAL DESCRIPTION REV. B, 9/92

�������5[UVGO�(GCVWTGU

6JG�%./�KPENWFGU�C�/QVQTQNC�������OKETQRTQEGUUQT��CPF����-�QH�'241/�EQPVCKPKPI�VJG

GZGEWVKXG�RTQITCO��GZENWUKXGN[�FGUKIPGF�HQT�RQUKVKQP�EQPVTQN�CPF�GNKOKPCVKPI�VJG�PGGF�HQT

EQORNKECVGF�U[UVGO�WUGT�RTQITCOOKPI���6JG�GZGEWVKXG�RTQITCO�ECPPQV�DG�CNVGTGF�QT�EJCPIGF

D[�VJG�WUGT�

6JG�%./�CNUQ�JCU����-�QH�4#/��EQPVCKPKPI�VJG�%./�RCTCOGVGTU�CPF�RTQITCO���#�NKVJKWO

DCEMWR�DCVVGT[�KU�WUGF�VQ�UVQTG�VJKU�KPHQTOCVKQP��YJGP�VJG�RQYGT�KU�VWTPGF�QHH���6JG�DCVVGT[�KU

NQECVGF�QP�VJG�UNKFG�QWV�OGOQT[�ECTF��
4GHGT�VQ�(KIWTG�����

6JG�%./�U[UVGO�HGCVWTGU�OCMG�UGVWR�SWKEM�CPF�GCU[��GNKOKPCVKPI�VKOG�EQPUWOKPI�OGEJCPKECN

UGVWR�QT�EQORNGZ�RTQITCOOKPI�YJGP�EJCPIKPI�RCTVU�

���������5VCPFCTF�CPF�2TQITCOOCDNG�+�1

6JG�UVCPFCTF�%./�JCU����KPRWVU�CPF����QWVRWVU�HQT�WUG�YKVJ�VJG�%./�OCEJKPG�KPVGTHCEG��

6JG�HKTUV����KPRWVU�CPF����QWVRWVU�CTG�FGHKPGF�D[�VJG�%./���6JG�TGOCKPKPI����KPRWVU�CPF

���QWVRWVU�ECP�DG�FGHKPGF�D[�VJG�WUGT�HQT�EQPVTQNNKPI�CPF�CEMPQYNGFIKPI�OCEJKPG

HWPEVKQPU���6JG�'ZRCPFGF�%./�QRVKQP�KPETGCUGU�VJG�VQVCN�+�1�VQ����KPRWVU�CPF����QWVRWVU�

QH�YJKEJ����KPRWVU�CPF����QWVRWVU�ECP�DG�CUUKIPGF�D[�VJG�WUGT���#FFKVKQPCN�QWVRWVU�ECP�DG

RTQITCOOGF�CU�HNCIU�

���������2CTCOGVGTU

6JG�OCEJKPG�OCPWHCEVWTGT�QT�VJG�WUGT�CFCRVU�VJG�%./�VQ�VJG�OGEJCPKECN�CPF�GNGEVTKECN

EJCTCEVGTKUVKEU�QH�CP�CRRNKECVKQP�D[�GPVGTKPI�FCVC�KPVQ�C�UGV�QH�RCTCOGVGTU���2CTCOGVGTU�CTG

WUWCNN[�GPVGTGF�YJGP�VJG�U[UVGO�KU�HKTUV�UGV�WR��CPF�CTG�EJCPIGF�QPN[�KH�VJG�EQPHKIWTCVKQP

EJCPIGU�QT�KH�C�FKHHGTGPV�V[RG�QH�EWVQHH�QRGTCVKQP�KU�TGSWKTGF�

���������5GNH�&KCIPQUVKEU

#�EQORNGVG�FKCIPQUVKE�U[UVGO�OQPKVQTU�CNN�KPRWVU��QWVRWVU�CPF�QRGTCVKPI�EQPFKVKQPU���6JG

%./�FGVGEVU�PQTOCN�QRGTCVKPI�UVCVWU��QRGTCVQT�GTTQTU��GTTQTU�KP�VJG�EQPVTQN�KVUGNH�CPF

OCEJKPG�HCWNVU���6JG�U[UVGO�UVQRU�KH�C�HCWNV�KU�FGVGEVGF���&KCIPQUVKE�OGUUCIGU�CTG�FKURNC[GF

VQ�CKF�VJG�QRGTCVQT�KP�VTQWDNGUJQQVKPI�RTQDNGOU�CPF�SWKEMN[�IGVVKPI�VJG�U[UVGO�DCEM�KPVQ

RTQFWEVKQP���(CWNV�CPF�UVCVWU�OGUUCIGU�CTG�FKURNC[GF�QP�VJG�%./�EQPVTQN�RCPGN�KP�VJG�WUGT�

UGNGEVGF�NCPIWCIG��KPHQTOKPI�VJG�QRGTCVQT�QH�VJG�U[UVGO�HCWNV�QT�UVCVWU�
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���������2TQITCOOKPI

6JG�DCUKE�RTQITCO�HQT�UVCPFCTF�OQVKQPU�KU�GPVGTGF�D[�VJG�WUGT���6JG�WUGT�RTGRCTGU�C

RTQITCO�QH�WR�VQ������DNQEMU��WUKPI�RTG�FGHKPGF�EQOOCPFU���6JGUG�EQOOCPFU�

TGRTGUGPVGF�D[�VJTGG�NGVVGT�OPGOQPKE�EQFGU�QP�VJG�%./�FKURNC[��URGEKH[�VJG�HWPEVKQP���6JG

%./�FKURNC[�CUUKUVU�VJG�WUGT�KP�RTQRGTN[�GPVGTKPI�VJG�PGEGUUCT[�FCVC�HQT�GCEJ�EQOOCPF

WUGF��UWEJ�CU�CZKU�PWODGT��FGUKTGF�RQUKVKQP��FGUKTGF�XGNQEKV[��GVE���6JG�RTQITCO�DNQEMU�ECP

DG�FQYP�NQCFGF�VQ�VJG�%./�HTQO�C�JQUV�FGXKEG�
EQORWVGT��2.%��GVE����YJKNG�VJG�EQPVTQN�KU

QRGTCVKPI��

���������4GIKUVTCVKQP

/CKPVCKPU�C�EQPUKUVGPV�EWVQHH�RQUKVKQP��DCUGF�WRQP�C�TGIKUVTCVKQP�OCTM�RTKPVGF�QP�VJG

OCVGTKCN���6JKU�GPUWTGU�VJCV�RTKPVGF�RCVVGTPU�CTG�MGRV�KP�CNKIPOGPV�YKVJ�VJG�HKPKUJGF�RTQFWEV�

���������5GTKCN�+PVGTHCEG

#�OWNVK�HQTOCV�
45��������������UGTKCN�KPVGTHCEG�CNNQYU�EQOOWPKECVKQP�YKVJ�C�RTQITCO�

OCDNG�NQIKE�EQPVTQNNGT��CP�+PFTCOCV�+&5�QT�516��C�RGTUQPCN�EQORWVGT��QT�QVJGT�JQUV

FGXKEG���#NN�KPHQTOCVKQP�PQTOCNN[�GPVGTGF�WUKPI�VJG�%./�MG[RCF�CPF�FKURNC[GF�QP�VJG

.%&�ECP�DG�EQOOWPKECVGF�CV�TCVGU�WR�VQ�������DCWF���#P[�TCVG�CPF�VTCPUOKUUKQP�HQTOCV

ECP�DG�UGNGEVGF�

���������4GOQVG�-G[RCF�&KURNC[�/QWPVKPI

6JG�MG[RCF�ECP�DG�TGOQVGN[�OQWPVGF��QP�VJG�WUGT	U�EQPVTQN�RCPGN�QT�GNUGYJGTG��WR�VQ���

OGVGTU�HTQO�VJG�%./�OQFWNG���6JWU�VJG�%./�ECP�DG�RCPGN�OQWPVGF�KPUKFG�C�ECDKPGV��YKVJ

VJG�%./	U�HTQPV�RCPGN�UGRCTCVGN[�OQWPVGF�QP�VJG�QWVUKFG�QH�VJG�ECDKPGV���#�UGRCTCVG�ECDNG

KU�TGSWKTGF�HQT�VJKU�CTTCPIGOGPV�

�������5[UVGO�1RVKQPU

���������+&5��
+PFTCOCV�&GECFG�5YKVEJ�

6JG�+&5�KU�C�VJWODYJGGN�UYKVEJ�OQFWNG���+V�CNNQYU�VJG�QRGTCVQT�VQ�GPVGT�VJG�TGSWKTGF�RCTV

NGPIVJ���6JG�+&5�EQPPGEVU�VQ�VJG�45�����UGTKCN�EQOOWPKECVKQPU�RQTV�QP�VJG�%./��CPF�ECP

DG�OQWPVGF�C�OCZKOWO�QH����HGGV�HTQO�VJG�%./��
(KI������
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(KIWTG�������1RVKQPCN�+&5

���������5VCVKQP�1RGTCVQT�6GTOKPCN���5ETGGP/CPCIGT�5QHVYCTG�

6JG�+PFTCOCV�5VCVKQP�1RGTCVQT�6GTOKPCN�
516��KU�C�TGOQVG�OQWPVGF��QRGTCVQT�EQPVTQN

FGXKEG�HQT�VJG�%./���+V�ECP�DG�RTQITCOOGF�VQ�RTQXKFGU�VJG�UCOG�KPRWV�HWPEVKQPU�CPF

FKURNC[U�VJG�UCOG�KPHQTOCVKQP�CU�VJG�%./�EQPVTQN�RCPGN��CPF�UGXGTCN�CFFKVKQPCN�HGCVWTGU�


(KIWTG������

6JG�516�JCU�C�DCEMNKV��NKSWKF�ET[UVCN�FKURNC[�YKVJ����NKPGU�QH����EJCTCEVGTU�GCEJ����+V�ECP

FKURNC[�OWEJ�OQTG�KPHQTOCVKQP�CV�C�VKOG�VJCP�VJG�UVCPFCTF�FKURNC[�QP�VJG�%./�EQPVTQN

RCPGN���6JG�516�MG[RCF�KPENWFGU��ENKEM�EQPVCEV��MG[U�HQT�GPVGTKPI�QT�EJCPIKPI�FCVC���6JG

516�CNUQ�JCU���QWVRWVU�YJKEJ�ECP�DG�FGHKPGF�D[�VJG�OCEJKPG�DWKNFGT�YKVJ�5ETGGP/CPCIGT

UQHVYCTG

6JG�516�EQPPGEVU�VQ�VJG�UGTKCN�EQOOWPKECVKQPU�RQTV�QH�VJG�%./�CPF�ECP�DG�OQWPVGF�WR�VQ

���HGGV�CYC[�WUKPI�VJG�45�����KPVGTHCEG���7UG�QH�VJG�45�����KPVGTHCEG�CNNQYU�HQT�TGOQVG

OQWPVKPI�WR�VQ�QPG�
���MKNQOGVGT�CYC[�

5ETGGP/CPCIGT�UQHVYCTG�KU�C�FGXGNQROGPV�VQQN�HQT�VJG�516���6JKU�UQHVYCTG�RCEMCIG�CNNQYU

VJG�OCEJKPG�DWKNFGT�VQ�ETGCVG�QRGTCVQT�KPVGTHCEG�UETGGPU�QP�VJG�516��HQT�C�URGEKHKE

CRRNKECVKQP���6JG�QRGTCVQT�KPVGTHCEG�UETGGPU�ECP�DG�EQPHKIWTGF�VQ�CNNQY�VJG�QRGTCVQT�VQ�XKGY

QT�GFKV�KPHQTOCVKQP�KP�VJG�%./���6JKU�UQHVYCTG�RCEMCIG�KU�FGUKIPGF�VQ�TWP�QP�C�EQORWVGTU

VJCV�WUG�&15�
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(KIWTG�������516���5VCVKQP�1RGTCVQT�6GTOKPCN

���������/QVKQP/CPCIGT�5QHVYCTG

6JG�/QVKQP/CPCIGT�UQHVYCTG�KU�CP�GHHKEKGPV�OGVJQF�QH�ETGCVKPI�CPF�GFKVKPI�WUGT�RTQITCOU

HQT�VJG�%./�EQPVTQN���+V�RTQXKFGU�UGXGTCN�DGPGHKVU�QXGT�RTQITCOOKPI�VJG�%./�HTQO�KVU

EQPVTQN�RCPGN���+V�CNUQ�KPENWFGU�GPJCPEGF�HGCVWTGU�HQT�ETGCVKPI�CPF�GFKVKPI�RTQITCOU�VJCV�CTG

PQV�CXCKNCDNG�HTQO�VJG�%./�EQPVTQN�RCPGN���6JKU�UQHVYCTG�KU�FGUKIPGF�VQ�TWP�QP�C�&15�

DCUGF�EQORWVGT�
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�������%./�1RGTCVKPI�/QFGU

./�UQHVYCTG�RTQXKFGU�VJTGG�OQFGU�QH�QRGTCVKQP����/CPWCN��6GUV��CPF�#WVQOCVKE����RNWU�VJG

2CTCOGVGT�GPVT[�OQFG�

���������/CPWCN�/QFG

6JG�/CPWCN�OQFG�KU�WUGF�VQ�LQI�VJG�EWVQHH�ECTTKCIG�KP�C�HQTYCTF�QT�TGXGTUG�FKTGEVKQP���6JG

LQI�URGGF�KU�C�RGTEGPVCIG�QH�OCZKOWO�URGGF�CPF�KU�UGV�CU�C�RCTCOGVGT�XCNWG���#NUQ��DGHQTG

UVCTVKPI�WR�C�OCEJKPG��VJG�ECTTKCIG�CZKU�OWUV�HKTUV�DG�JQOGF���6JG�JQOKPI�RTQEGFWTG�KU

CNYC[U�EQORNGVGF�KP�VJG�OCPWCN�OQFG�

���������6GUV�/QFG

6JKU�OQFG�WUGU�VJG�XCNWGU�KP�VJG�U[UVGO�RCTCOGVGTU�CPF�RTQITCO�DNQEMU�VQ�UKOWNCVG�VJG

EWVQHH�QRGTCVKQP���+V�JGNRU�EWV�FQYP�QP�OCVGTKCN�YCUVG�D[�CNNQYKPI�VJG�ECTTKCIG�OGEJCPKECN

U[UVGO�VQ�E[ENG�PQTOCNN[��YJKNG�VJG�%./�RTQXKFGU�VJG�UKOWNCVGF�HNQY�QH�OCVGTKCN���6GUV

OQFG�KU�UGNGEVGF�KP�C�URGEKHKE�RCTCOGVGT�

���������#WVQOCVKE�/QFG

6JG�#WVQOCVKE�OQFG�KU�WUGF�VQ�EQPVKPWQWUN[�RTQEGUU�OCVGTKCN�VJTQWIJ�C�HN[KPI�EWVQHH

U[UVGO���6JG�OCKP�WUGT�RTQITCO�URGEKHKGU�VJG�OCVGTKCN�NGPIVJ�CPF�VJG�DCVEJGU�DGKPI

RTQEGUUGF���#NUQ��VJG�OCKP�RTQITCO�UGVU�VJG�EWV�E[ENG��OKPKOWO�UVTQMG��CPF�VJG�CWZKNKCT[

+�1�WUGF�HQT�VJG�URGEKHKE�CRRNKECVKQP�
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���������2CTCOGVGT�'PVT[�/QFG

2CTCOGVGT�FCVC�GPVTKGU�CTG�WUGF�VQ�CFCRV�VJG�%./������/�VQ�VJG�OGEJCPKECN�EJCTCEVGTKUVKEU

QH�VJG�OCEJKPG�CPF�OCEJKPG�U[UVGOU���6Q�OCMG�VJG�FCVC�GPVTKGU��VJG�%./�OWUV�DG�RNCEGF

KP�VJG�RCTCOGVGT�GPVT[�OQFG���6JKU�KU�WUWCNN[�FQPG�VJTQWIJ�C�JCTF�YKTGF�MG[�QRGTCVGF

UGNGEVQT�UYKVEJ�YKTGF�VQ�VJG�RCTCOGVGT�OQFG�KPRWV�QP�%./�EQPPGEVQT�:����#EEGUU�VQ�VJG

RCTCOGVGT�OQFG�UJQWNF�DG�TGUVTKEVGF�UQ�VJCV�WPCWVJQTK\GF�EJCPIGU�ECPPQV�DG�OCFG�

�����5RGEKHKECVKQPU

6JG�HQNNQYKPI�UGEVKQPU�RTQXKFG�HWNN�URGEKHKECVKQPU�HQT�VJG�%./�%QPVTQN�CPF�QRVKQPU�

016'��2GTHQTOCPEG�URGEKHKECVKQPU�ECP�XCT[��FGRGPFKPI�QP�VJG�OGEJCPKECN�NKOKVCVKQPU�QH�VJG

GSWKROGPV�

�������&KOGPUKQPU

*GKIJV ������KP��
����OO�

9KFVJ �����KP��
����OO�

&GRVJ ������KP��
����OO�

9GKIJV ���NDU��
��MI�

�������1RGTCVKPI�'PXKTQPOGPV

%QQNKPI %QPXGEVKQP

#NNQYCDNG�#ODKGPV ���VQ�����FGI��(

6GORGTCVWTG�4CPIG 
��VQ����FGI��%�

5VQTCIG�6TCPURQTV ����VQ�����FGI��(

6GORGTCVWTG�4CPIG 
����VQ����FGI��%�

/CZKOWO�1RGTCVKPI ������HV��
������O�

#NVKVWFG�#V�4CVGF 
JKIJGT�CNVKVWFGU�RGTOKVVGF�YKVJ�RTQRGT�EQQNKPI�

8CNWGU

2TQVGEVKQP�5[UVGO +2������1RGP�(TCOG�/QFWNG�UWKVCDNG�HQT�OQWPVKPI�KP�C�EQPVTQN

ECDKPGV�
G�I���0'/#����0'/#����
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�������%QPVTQN�5RGEKHKECVKQPU

0WODGT�QH�#ZGU 6YQ�
WUG�GKVJGT�QPG�QT�DQVJ�

2QUKVKQP�(GGFDCEM 1PG�+PETGOGPVCN�QT�#DUQNWVG

'PEQFGT�RGT�#ZKU�
��QT���

/GCU��9JGGN�(GGFDCEM +PETGOGPVCN�'PEQFGT�QPN[

2CTV�.GPIVJ�4GUQNWVKQP ������KPEJGU�
�����OO�

2TQITCOOCDNG�8GNQEKV[ �������������QH�/CZKOWO

2TQITCOOCDNG�&YGNN�6KOG �������������UGEQPFU�KP������UVGRU

5VCVWU�(CWNV�&KURNC[ #NRJCPWOGTKE�����EJCT��NKPG

%./�EQOOCPF�QWVRWVU ��CPCNQI�QWVRWVU�
������XQNVU�
TGUQNWVKQP����DKVU��HQT

EQOOCPFKPI�VYQ�UGTXQ�CORNKHKGTU�

#PCNQI�1XGTTKFG�+PRWV ��CPCNQI�KPRWVU�

������XQNVU�

��FKHHGTGPVKCN�KPRWV�
TGUQNWVKQP����DKVU�

�������������

�������2QYGT�4GSWKTGOGPVU

%QPVTQN�8QNVCIG�

%./�%QPVTQN�QPN[ ���8FE������O#�
�����
UWRRNKGF�HTQO�68/�

+PETGOGPVCN�'PEQFGT ���8FE�����O#�GCEJ

#DUQNWVG�'PEQFGT ���8FE������O#�GCEJ

$D�%QPVCEVU ���8FE������O#

1RVKQPCN�+&5�/QFWNG ���8FE�����O#
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1RVKQPCN�'ZRCPFGF�+�1 ���8FE������O#

016'��#FF�EWTTGPV�NKUVGF�HQT�GCEJ�KVGO�HQT�VQVCN�TGSWKTGOGPVU���
CNUQ�UGG�+�1��
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+�1�+PVGTHCEG��

+PRWVU ���

���8FE�"����O#��
RTG�FGHKPGF�HWPEVKQP�

#WZ��+PRWVU �����5VCPFCTF�%./

�����'ZRCPFGF�8GTUKQP�%./


WUGT�FGHKPGF�CPF�RTQITCOOCDNG�

1WVRWVU ���

���8FE�"����O#�


RTG�FGHKPGF�HWPEVKQP�

#WZ��1WVRWVU �����5VCPFCTF�%./

�����'ZRCPFGF�8GTUKQP�%./


WUGT�FGHKPGF�CPF�RTQITCOOCDNG�

016'��+PRWVU�FTCY����O#�CV����8FE��6JG�OCZKOWO�EWTTGPV�CXCKNCDNG�RGT�QWVRWV�KU����O#��

1WVRWVU�CTG�VJGTOCNN[�RTQVGEVGF�D[�C�EWTTGPV�NKOKVGT��VQ�GNKOKPCVG�VJG�PGGF�HQT�CFFKVKQPCN�HWUGU�

%#76+10��+H�VJG�GZVGTPCN�NQCF�
UQNGPQKF��TGNC[��GVE���EQPPGEVGF�VQ�C�%./�QWVRWV�FTCYU�KP�GZEGUU

QH����O#��VJG�QWVRWV�EWTTGPV�YKNN�UVCTV�VQ�FTQR���6JG�JKIJGT�VJG�QXGTNQCF��VJG�HCUVGT�VJG�HCFG

QEEWTU��WUWCNN[�YKVJKP�UGEQPFU���6JG�EWTTGPV�OC[�FTQR�GPQWIJ�VQ�VWTP�VJG�GZVGTPCN�FGXKEG�QHH�

YJKEJ�EQWNF�TGUWNV�KP�FCOCIG�VQ�VJG�OCEJKPG���6Q�RTGXGPV�UWEJ�QEEWTTGPEGU��OCMG�UWTG�VJCV�VJG

NQCF�QP�GCEJ�%./�QWVRWV�FQGU�PQV�FTCY�OQTG�VJCP����O#�



+#������

%./������/

                                                                                                                                                  
REV. B,  9/92 CONTROLS AND INDICATORS 2-1

%*#26'4����%10641.5�#0&�+0&+%#6145

6JKU�EJCRVGT�EQPVCKPU�C�IGPGTCN�FGUETKRVKQP�QH�VJG�

��X��QXGTCNN�NC[QWV�QH�VJG�EQPVTQN��KPENWFKPI�VJG�NQYGT�HTQPV�RCPGN�
��X��%./�MG[RCF�CPF�FKURNC[�HWPEVKQPU�
��X��FKURNC[�UETGGPU��CPF�JQY�VQ�UETQNN�VJTQWIJ�CPF�KPVGTRTGV�VJGO�

�����%./�(TQPV�2CPGN

6JG�%./�HTQPV�RCPGN�EQPUKUVU�QH�VYQ�UGEVKQPU���6JG�WRRGT�UGEVKQP�QH�VJG�HTQPV�RCPGN�EQPVCKPU�VJG
FKURNC[�MG[RCF�OQFWNG�
(KIWTG��������6JG�NQYGT�UGEVKQP�QH�VJG�HTQPV�RCPGN�KPENWFGU�VJG�:��CPF�:�
EQPPGEVQTU�CPF�QVJGT�EQORQPGPVU�
(KIWTG������

�����-G[RCF�CPF�&KURNC[�/QFWNG

6JKU�OQFWNG��EQPUKUVU�QH�C�MG[RCF�YKVJ����RTGUUWTG�UGPUKVKXG�OGODTCPG�V[RG�MG[U�CPF�C�NKSWKF
ET[UVCN�FKURNC[�
.%&��YJKEJ�CNNQYU�VJG�ECRCDKNKV[�QH�WR�VQ�HQWT�NKPGU�QH����CNRJCPWOGTKE
EJCTCEVGTU��

016'��./�UQHVYCTG�WUGU�QPN[�VJG�VQR�VYQ�NKPGU�QH�VJG�HQWT�NKPG�FKURNC[��

6JG�MG[RCF�CPF�FKURNC[�OQFWNG�
CNUQ�TGHGTTGF�VQ�CU�VJG�.QECN�1RGTCVQT�+PVGTHCEG��KU�HCEVQT[�
KPUVCNNGF�QP�VJG�HTQPV�QH�VJG�%./���*QYGXGT��VJG�OQFWNG�ECP�DG�TGOQXGF�HTQO�VJG�%./��7UKPI�C
URGEKCN�ECDNG��VJG�OQFWNG�ECP�DG�KPUVCNNGF�WR�VQ����OGVGTU�CYC[��HQT�GZCORNG�QP�VJG�QRGTCVQT�RCPGN
UWRRNKGF�D[�VJG�OCEJKPG�DWKNFGT�

6JG�MG[RCF�EQPVCKPU�CNN�QH�VJG�MG[U�TGSWKTGF�HQT�FCVC�GPVT[��EWTUQT�OQXGOGPV��ENGCTKPI�HCWNV�GTTQT
OGUUCIGU��GPVGTKPI�RTQITCO�CPF�RCTCOGVGT�FCVC��GVE��

6JG�FKURNC[�KPHQTOU�VJG�QRGTCVQT�QH�VJG�QRGTCVKPI�UVCVWU�QH�VJG�%./�U[UVGO�CPF�FKURNC[U�CNN
FKCIPQUVKE�OGUUCIGU��+V�KU�CNUQ�WUGF�YJGP�GPVGTKPI�QT�GFKVKPI�VJG�RTQITCO�QT�RCTCOGVGTU�
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(KIWTG ��� -G[RCF�&KURNC[ /QFWNG
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�����&CVC�'PVT[�-G[U�
4GHGT�VQ�(KI������

6JKU�UGEVKQP�FGUETKDGU�VJG�HWPEVKQP�QH�GCEJ�MG[�QP�VJG�MG[RCF���0QVG�VJCV�EWTUQT�OQXGOGPV
HWPEVKQPU�OC[�XCT[�UNKIJVN[�HTQO�GCTNKGT�XGTUKQPU�QH�VJG�./�UQHVYCTG�

%. %NGCT���6JG�%.�MG[�KU�GPCDNGF�QPN[�KH�VJGTG�KU�CP�GTTQT���7UG�KV�VQ�ENGCT�VJG�GTTQT
OGUUCIG�FKURNC[GF��QPEG�VJG�GTTQT�EQPFKVKQP�JCU�DGGP�EQTTGEVGF�

016'��7UG�/CPWCN�OQFG�VQ�ENGCT�GTTQTU���+H�VJG�GTTQT�KU�ENGCTGF�KP�CWVQOCVKE

OQFG��VJG�%./�YKNN�KUUWG�VJG�GTTQT��#ZKU���0QV�*QOGF���+P�VJCV�ECUG��[QW�YKNN�JCXG

VQ�UGNGEV�OCPWCN�OQFG��JQOG�VJG�CZKU�CPF�IQ�DCEM�VQ�VJG�CWVQOCVKE�OQFG�

%4 %CTTKCIG�4GVWTP���6JG�%4�MG[�KU�WUGF�VQ�RQUKVKQP�VJG�HNCUJKPI�EWTUQT�NKPG��6JG
RQUKVKQP�KV�OQXGU�VQ�FGRGPFU�QP�VJG�FKURNC[�UETGGP�QT�QRGTCVKPI�OQFG�EWTTGPVN[
DGKPI�FKURNC[GF��6JG�%4�MG[�KU�QPN[�WUGF�QP�VJG�GFKV�
'��FKURNC[�CPF�EQWPVGT�
FKURNC[�UETGGPU��QT�YJGP�VJG�%./�KU�KP�RCTCOGVGT�OQFG���2TGUUKPI�VJG�%4�MG[�QP
VJG�GFKV�QT�EQWPVGT�UETGGP�ECWUGU�VJG�HNCUJKPI�EWTUQT�VQ�DG�RQUKVKQPGF�VQ�VJG�NGHV�QH
VJG�DNQEM�PWODGT��6JKU�RQUKVKQP�KU�UQOGVKOGU�TGHGTTGF�VQ�CU�VJG�EWTUQT	U��JQOG�
RQUKVKQP��&Q�PQV�EQPHWUG�KV�YKVJ�VJG��CZKU�JQOG��HWPEVKQP�

2TGUUKPI�VJG�%4�MG[�KP�RCTCOGVGT�OQFG�RQUKVKQPU�VJG�HNCUJKPI�EWTUQT�CV�VJG�HKTUV
FKIKV�QH�VJG�RCTCOGVGT�PWODGT�

9JGP�EJCPIKPI�VJG�FCVC�QP�VJG�'FKV�FKURNC[�UETGGP��RTGUU�%4�MG[�DGHQTG�RTGUUKPI
VJG�5VQTG�MG[�VQ�ECPEGN�VJG�EJCPIG�CPF�NGCXG�VJG�FCVC�CU�RTGXKQWUN[�UVQTGF�
UCXGF��
CPF�TGOCKP�CV�VJG�UCOG�DNQEM�PWODGT��VJG�EWTUQT�OQXGU�VQ�VJG�HKTUV�RQUKVKQP�QH�VJG
RTGXKQWU�HKGNF���%JCPIKPI�VQ�CPQVJGT�DNQEM�PWODGT��FKURNC[�UETGGP��GVE��YKVJQWV�HKTUV
RTGUUKPI�VJG�5VQTG�MG[�CNUQ�ECWUGU�NQUU�QH�C�EJCPIG�VQ�C�DNQEM	U�FCVC�

→���← 4KIJV�CPF�.GHV�#TTQY�-G[U���6JG�TKIJV�CTTQY�MG[�KU�WUGF�VQ�OQXG�VJG�EWTUQT�VQ
VJG�TKIJV��QPG�EJCTCEVGT�CV�C�VKOG���6JG�NGHV�CTTQY�MG[�KU�WUGF�VQ�OQXG�VJG�EWTUQT�VQ
VJG�NGHV��QPG�EJCTCEVGT�CV�C�VKOG��(QT�FKURNC[�UETGGPU�VJCV�JCXG�PQ�EWTUQT��RTGUUKPI
VJG�CTTQY�MG[U�ECWUGU�CFFKVKQPCN�UETGGPU�VQ�CRRGCT��6JGUG�UETGGPU�CTG�FGUETKDGF�KP
UGEVKQP������


���� 2NWU�CPF�/KPWU�-G[U���6JG�RNWU�CPF�OKPWU�MG[U�CTG�WUGF�KP�EGTVCKP�RTQITCO
EQOOCPFU�VQ�URGEKH[�CZKU�FKTGEVKQP���+P�2CTCOGVGT�OQFG��VJGUG�RNWU�CPF�OKPWU�MG[U
CTG�WUGF�VQ�UVGR�WR�QT�FQYP�VJTQWIJ�VJG�RCTCOGVGTU���9JGP�VJG�'FKV�FKURNC[�UETGGP
QT�EQWPVGT�FKURNC[�UETGGPU�CTG�FKURNC[GF��VJGUG�MG[U�CTG�WUGF�VQ�UETQNN�VJTQWIJ�VJG
DNQEM�PWODGTU��6JG�EWTUQT�OWUV�DG�QP�VJG�VQR�NKPG��VJKTF�RQUKVKQP�HTQO�NGHV�
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016'��+P�6GUV�OQFG��RTGUUKPI�VJG�RNWU�CPF�OKPWU�MG[U�QP�VJG�OCVGTKCN�URGGF

FKURNC[�UETGGP�KPETGCUGU�QT�FGETGCUGU�VJG�UKOWNCVGF�OCVGTKCN�URGGF���4GHGT�VQ

%JCRVGT���HQT�OQTG�KPHQTOCVKQP�CDQWV�WUKPI�VJKU�HGCVWTG�VQ�UGV�WR�VJG�EWVQHH�U[UVGO�

��� 0WOGTKECN�-G[U���6JG���VJTQWIJ���MG[U�CTG�WUGF�VQ�GPVGT�PWOGTKECN�FCVC�KPVQ�VJG
RCTCOGVGTU�CPF�VJG�WUGT�RTQITCO�

↑���↓ 7R�CPF�&QYP�#TTQY�-G[U���6JG�WR�CPF�FQYP�CTTQY�MG[U�CTG�WUGF�VQ�EJCPIG
FKURNC[�UETGGPU�CPF�VQ�UETQNN�VJTQWIJ�VJG�RTQITCO�EQOOCPFU�YJKNG�VJG�'FKV�UETGGP
KU�FKURNC[GF�

9KVJ�VJG�EWTUQT�RQUKVKQPGF�VQ�VJG�TKIJV�QH�VJG�VJTGG�NGVVGT�EQOOCPF�OPGOQPKE�
G�I��
012A���RTGUU�VJG�WR�CPF�FQYP�CTTQY�MG[U�VQ�UVGR�VJTQWIJ�VJG�RTQITCO�EQOOCPFU
KP�CNRJCDGVKECN�QTFGT�

◊� $NQEM�5VQTG�-G[���7UGF�YJGP�RTQITCOOKPI�VJG�%./�HTQO�VJG�'FKV�FKURNC[�UETGGP�
�9JGP�VJG�RTQRGT�EQOOCPF�CPF�RTQITCO�FCVC�JCXG�DGGP�GPVGTGF��RTGUU�VJG�DNQEM
UVQTG�MG[�VQ�GPVGT�VJG�PGY�FCVC�KPVQ�VJG�%./�OGOQT[���6JG�FKURNC[�VJGP�EJCPIGU�VQ
VJG�PGZV�RTQITCO�DNQEM��YKVJ�VJG�EWTUQT�RQUKVKQPGF�QP�VJG�HKTUV�NKPG��CV�VJG�VJKTF
URCEG�HTQO�VJG�NGHV�

2TGUUKPI�VJG�%CTTKCIG�4GVWTP�MG[�QT�EJCPIKPI�VQ�CPQVJGT�DNQEM�PWODGT�QT�CPQVJGT
FKURNC[�UETGGP��YKVJQWV�HKTUV�RTGUUKPI�VJG�$NQEM�5VQTG�MG[��ECWUGU�NQUU�QH�VJG
RTGXKQWUN[�GPVGTGF�EJCPIGU���6JG�UETGGP�FCVC�TGVWTPU�VQ�VJCV�YJKEJ�YCU�RTGXKQWUN[
UVQTGF�KP�OGOQT[�

2TGUUKPI�VJG�$NQEM�5VQTG�MG[�KP�#WVQOCVKE�QT�6GUV�OQFG�YJKNG�VJG�2QUKVKQP�.CI

.5��&KURNC[�5ETGGP�KU�FKURNC[KPI�VJG�RQUKVKQP�NCI�XCNWG�YKNN��HTGG\G��VJG�UETGGP�HQT
��UGEQPFU���6JKU�HGCVWTG�KU�WUGHWN�FWTKPI�KPKVKCN�UGVWR�QH�VJG�HN[KPI�EWVQHH�U[UVGO�
4GHGT�VQ�EJCRVGT���HQT�OQTG�KPHQTOCVKQP��

�����&KURNC[�5ETGGPU�CPF�VJG�&KURNC[�/CR

6JG�%./�WUGU�KVU�NKSWKF�ET[UVCN�FKURNC[�HQT�UGXGTCN�UETGGPU���6JG�UETGGP�CRRGCTKPI�CV�CP[�IKXGP
VKOG�FGRGPFU�QP�VJG�MG[DQCTF�GPVTKGU�CPF�VJG�QRGTCVKPI�OQFG�VJCV�JCU�DGGP�UGNGEVGF�

9JGP�VJG�%./�KU�KP�2CTCOGVGT�OQFG��VJG�FCVC�ECP�DG�XKGYGF��GPVGTGF�QT�GFKVGF���9JKNG�KP
#WVQOCVKE��6GUV��QT�/CPWCN�OQFG��FKURNC[�UETGGPU�UJQY�VJG�%./�UQHVYCTG�XGTUKQP��QRGTCVKPI
UVCVWU�OGUUCIGU��EQWPVGTU��GVE���6JG�'FKV�FKURNC[�UETGGP�CNNQYU�GPVT[�CPF�GFKVKPI�QH�VJG�WUGT
RTQITCO�
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6JG�&KURNC[�/CR�UJQYU�JQY�VJG�KPFKXKFWCN�UETGGPU�CTG�TGNCVGF�VQ�GCEJ�QVJGT�CPF�YKNN�JGNR�[QW
WPFGTUVCPF�JQY�VQ�OQXG�VQ��CPF�UETQNN�VJTQWIJ��VJG�FKHHGTGPV�FKURNC[U��6JG�UCOG�KNNWUVTCVKQP�KU
KPENWFGF�KP�#RRGPFKZ�%��
(KI������

'CEJ�TQY�QH�VJG�&KURNC[�/CR�KU�NCDGNGF�#��$��%��GVE���2TGUU�VJG�WR�QT�FQYP�CTTQY�MG[�VQ�UETQNN�WR
QT�FQYP�VJTQWIJ�VJG�FKURNC[�UETGGPU�KP�VJG�QTFGT�UJQYP�QP�VJG�OCR���6JG�NGHV�QT�TKIJV�CTTQY�MG[U
CTG�WUGF�VQ�UETQNN�VQ�VJG�FKURNC[U�QP�GCEJ�TQY��/QUV�TQYU�CWVQOCVKECNN[��YTCR��HTQO�VJG�NCUV
UETGGP�QP�VJG�TQY��DCEM�VQ�VJG�HKTUV�UETGGP�

(TQO�4QY�)��RTGUU�VJG�FQYP�CTTQY�MG[�VQ�TGVWTP�VQ�VJG�4QY�#�FKURNC[�UETGGP���(TQO�4QY�#�
RTGUU�VJG�WR�CTTQY�MG[�VQ�FKURNC[�VJG�'FKV�UETGGP�KP�4QY�)�

016'��5QOG�%./�FKURNC[�UETGGPU�FQ�PQV�WUG�CNN�QH�VJG�CXCKNCDNG�NKPGU�QT�EJCTCEVGT�URCEGU���6JG

UETGGP�KNNWUVTCVKQPU�KP�VJKU�OCPWCN�CTG�UK\GF�CEEQTFKPI�VQ�VJG�KPHQTOCVKQP�VJCV�CEVWCNN[�CRRGCTU�
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(KIWTG ��� /CR QH %./�./ &KURNC[ 5ETGGPU
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�������%./�*CTFYCTG���5QHVYCTG�8GTUKQP�%QPVTQN�5VCVWU�5ETGGP


4QY�#��(KIWTG�����

6JG�*CTFYCTG���5QHVYCTG�8GTUKQP�%QPVTQN�5VCVWU�5ETGGP�KU�VJG�HKTUV�UETGGP�VQ�CRRGCT�YJGP
RQYGT�KU�CRRNKGF�YKVJ�VJG�%./�KP�/CPWCN�OQFG���+V�UJQYU�VJG�%./�JCTFYCTG�XGTUKQP�DGKPI
WUGF�CPF�VJG�./�UQHVYCTG�XGTUKQP�EWTTGPVN[�KPUVCNNGF�

016'��+H�VJG�%./�KU�RQYGTGF�WR�CPF�#WVQOCVKE�OQFG�JCU�DGGP�UGNGEVGF��CP�GTTQT�YKNN�QEEWT�

4GHGT�VQ�&KCIPQUVKEU��EJCRVGT���

6JG�TKIJV�CPF�NGHV�CTTQY�MG[U�CTG�WUGF�VQ�VQIING�DGVYGGP�VJG�%./�*CTFYCTG�5QHVYCTG�8GTUKQP
5ETGGP�CPF�VJG�%QPVTQN�5VCVWU�5ETGGP�

'ZCORNG�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹                          ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·   CLM-01.3-M   ·     ¸¶¶¹        ¸¶¶¹     ·System is ready ·
·  LM01.3-XXX.X  ·     ·<¶·   OR   ·¶>·     ·                ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»     º¶¶»        º¶¶»     º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
 Hardware Version                             Control Status
 Software Version

+P�VJKU�GZCORNG��VJG�%./�JCTFYCTG�XGTUKQP�KU�%./������/��VJG��/��FGUKIPCVGU�VJG�HN[KPI
EWVQHH�UQHVYCTG�

1P�VJG�UGEQPF�NKPG���./�����:::�:��TGHGTU�VQ�VJG�UQHVYCTG�XGTUKQP�EWTTGPVN[�KPUVCNNGF���./
FGUKIPCVGU�VJG�HN[KPI�EWVQHH�UQHVYCTG��CPF������KU�VJG�TGNCVGF�JCTFYCTG�XGTUKQP����:::�:��KU
TGRNCEGF�YKVJ�VJG�CEVWCN�XGTUKQP�PWODGT�QH�VJG�UQHVYCTG�EWTTGPVN[�KPUVCNNGF�

016'��6JG�%./�*CTFYCTG�5QHVYCTG�8GTUKQP�KPHQTOCVKQP�ECP�CNUQ�DG�VTCPUOKVVGF�HTQO�VJG

%./�VQ�C�JQUV�FGXKEG��D[�TGSWGUVKPI�5VCVWU�����4GHGT�VQ�EJCRVGT���HQT�OQTG�KPHQTOCVKQP�

9JGP�VJG�NGHV�CTTQY�MG[�KU�RTGUUGF��VJG�%QPVTQN�5VCVWU�5ETGGP�KU�FKURNC[GF���6JKU�UETGGP
FKURNC[U��5[UVGO�KU�TGCF[��KH�VJGTG�CTG�PQ�GZKUVKPI�GTTQT�EQPFKVKQPU�

+H�CP�GTTQT�QEEWTU�YJGP�RQYGT�KU�CRRNKGF�VQ�VJG�%./�QT�YJKNG�VJG�%./�KU�QRGTCVKPI��VJG
%QPVTQN�5VCVWU�5ETGGP�FKURNC[U�VJG�GTTQT�OGUUCIG�HKTUV�
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'ZCORNG�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹                          ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
· EMERGENCY STOP ·     ¸¶¶¹        ¸¶¶¹     ·   CLM-01.3-M   ·
· EMERGENCY STOP ·     ·<¶·   OR   ·¶>·     ·  LM01.3-XXX.X  ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»     º¶¶»        º¶¶»     º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
 Control Status:                             Hardware Version
 Emergency Stop Error                        Software Version

6JKU�GZCORNG�WUGU�VJG�'OGTIGPE[�5VQR�'TTQT��5GG�%JCRVGT���HQT�FKCIPQUVKE�OGUUCIGU�CPF
VTQWDNGUJQQVKPI�RTQEGFWTGU�

016'��6JG�GTTQT�EQFG�CPF�GTTQT�OGUUCIG�VJCV�KU�FKURNC[GF�QP�VJG�%QPVTQN�5VCVWU�5ETGGP�ECP

DG�VTCPUOKVVGF�HTQO�VJG�%./�VQ�C�JQUV�FGXKEG��D[�TGSWGUVKPI�5VCVWU������4GHGT�VQ�EJCRVGT���HQT

OQTG�KPHQTOCVKQP�

�������.GPIVJ�1XGTCNN�5ETGGP�
4QY�$��(KIWTG�����

6JG�.GPIVJ�1XGTCNN�UETGGP�CNNQYU�VJG�QRGTCVQT�VQ�XKGY�VJG�VQVCN�COQWPV�QH�OCVGTKCN�VJCV�JCU
DGGP�RTQEGUUGF���6JG�.GPIVJ�1XGTCNN�UETGGP�JCU�VYQ�RCTVU��VJG�/CVGTKCN�.GPIVJ���CPF����
/CVGTKCN�.GPIVJ���CPF���CTG�FKURNC[GF�KP������KPRWV�WPKVU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹               
·Length Overall  ·   
·00100000  001000 ·   
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   
 ¶¶¶¾¶¶¶   ¶¶¶¾¶¶
    ·         ·
    ·         º¶¶¶  Material Length 2
    ·               
    º¶¶¶¶¶¶¶¶¶¶¶¶¶  Material Length 1

6JG�/CVGTKCN�.GPIVJ���PWODGT�ECPPQV�DG�ENGCTGF�CPF�FKURNC[U�VJG�COQWPV�QH�OCVGTKCN�VJCV�JCU
DGGP�RTQEGUUGF�UKPEG�VJG�%./�YCU�NCUV�RQYGTGF�WR��

6JG�/CVGTKCN�.GPIVJ���PWODGT�CNUQ�FKURNC[U�VJG�COQWPV�QH�OCVGTKCN�VJCV�JCU�DGGP�RTQEGUUGF
UKPEG�VJG�FKURNC[�YCU�ENGCTGF�D[�RTGUUKPI�VJG�%4�MG[���(QT�GZCORNG��VJG�QRGTCVQT�ECP�ENGCT�VJG
/CVGTKCN�.GPIVJ���UETGGP�YJGP�C�PGY�EQKN�QH�OCVGTKCN�KU�KPUVCNNGF�

016'��6JG�/CVGTKCN�.GPIVJ���CPF���KPHQTOCVKQP�ECP�DG�VTCPUOKVVGF�HTQO�VJG�%./�VQ�C�JQUV

FGXKEG�D[�TGSWGUVKPI�5VCVWU�����4GHGT�VQ�EJCRVGT����UGTKCN�KPVGTHCEG��HQT�OQTG�KPHQTOCVKQP�
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�������/CVGTKCN�5RGGF�5ETGGP�
4QY�%��(KIWTG�����

6JG�/CVGTKCN�5RGGF�UETGGP�FKURNC[U�VJG�URGGF�QH�VJG�OCVGTKCN�RCUUKPI�WPFGT�VJG�OGCUWTKPI
YJGGN�KP�#WVQOCVKE�OQFG���6JG�UETGGP�FKURNC[U�KPRWV�WPKVU�RGT�UGEQPF��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹               
·Material Speed  ·   
·    +0100.000   ·   
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   

6JG�RNWU�UKIP�KPFKECVGU�VJG�FKTGEVKQP�QH�OGCUWTKPI�YJGGN�TQVCVKQP���+H�VJG�FKTGEVKQP�QH�VJG
OGCUWTKPI�YJGGN�KU�OKPWU��VJG�HN[KPI�EWVQHH�YKNN�PQV�RTQEGUU�OCVGTKCN���6JG�FKTGEVKQP�QH�VJG
OGCUWTKPI�YJGGN�KU�UGV�CEEQTFKPI�VQ�VJG�UGEQPF�FKIKV�KP�VJG�&KTGEVKQP�#ZKU���RCTCOGVGT�

+H�[QW�YKUJ�VQ�FKURNC[�/CVGTKCN�5RGGF�KP�WPKVU�QVJGT�VJCP�KPRWV�WPKVU�RGT�UGEQPF��WUG�VJG�5RGEKCN
(WPEVKQP�#���RCTCOGVGT����VQ�EJCPIG�VQ�VJG�FGUKTGF�WPKV��4GHGT�VQ�EJCRVGT����RCTCOGVGT����

9JGP�6GUV�OQFG�KU�GPCDNGF�KP�RCTCOGVGT�����VJG�OCVGTKCN�URGGF�ECP�DG�UKOWNCVGF�YJKNG�VJG
OGEJCPKECN�RCTVU�QH�VJG�EWVQHH�U[UVGO�TWP�VJTQWIJ�VJG�E[ENG���$[�RTGUUKPI�VJG�RNWU�QT�OKPWU�MG[
YJGP�VJG�/CVGTKCN�5RGGF�UETGGP�KU�FKURNC[GF��OCVGTKCN�URGGF�YKNN�KPETGCUG�QT�FGETGCUG��
2TGUUKPI�VJG�RNWU�MG[����VKOGU�YKNN�KPETGOGPV�VJG�OCVGTKCN�URGGF�WRYCTF�VQ�VJG�XCNWG�UVQTGF�KP
VJG�8GNQEKV[�#ZKU����RCTCOGVGT������2TGUUKPI�VJG�%.�
ENGCT��MG[�YJGP�VJG�/CVGTKCN�5RGGF
UETGGP�KU�FKURNC[GF��YKNN�KOOGFKCVGN[�UGV�VJG�UKOWNCVGF�OCVGTKCN�URGGF�VQ�\GTQ�

016'��6JG�/CVGTKCN�5RGGF�KPHQTOCVKQP�ECP�DG�VTCPUOKVVGF�HTQO�VJG�%./�VQ�C�JQUV�FGXKEG��D[

TGSWGUVKPI�5VCVWU������4GHGT�VQ�%JCRVGT����UGTKCN�KPVGTHCEG��HQT�OQTG�KPHQTOCVKQP�CDQWV�5VCVWU

���
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�������%QWPVGT�5ETGGP�
4QY�&��(KIWTG�����

6JG�%QWPVGT�5ETGGP�FKURNC[U�VJG�CEVWCN�RCTV�EQWPV�CPF�VJG�RTGUGV�RCTV�EQWPV�YJGP�VJG�DNQEM
PWODGT�URGEKHKGF�KU�TGCF���#P[�EQWPV�EQOOCPF�UVQTGF�KP�VJG�%./�RTQITCO�DNQEMU��������
ECP�DG�OQPKVQTGF�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·C _014  Counter · 
· 0000090 0000100 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
 Counter Display

�%���KPFKECVGU�EQWPVGT�FKURNC[

�������KPFKECVGU�DNQEM�PWODGT�QH�EQWPVGT

�����������CEVWCN�PWODGT�QH�EQWPVU

�����������RTGUGV�PWODGT�QH�EQWPVU

6JG�HKTUV�VJTGG�FKIKVU�KPFKECVG�VJG�DNQEM�PWODGT�QH�VJG�EQWPVGT�EQOOCPF��6JG�%QWPVGT�5ETGGP
CNNQYU�VJG�QRGTCVQT�VQ�GPVGT�VJG�DNQEM�PWODGT�QH�VJG�EQWPV�EQOOCPF���6JG�UGEQPF�NKPG�FKURNC[U
VJG�CEVWCN�EQWPV�CPF�RTGUGV�EQWPV���6JG�CEVWCN�EQWPV�YKNN�KPETGOGPV�WR�D[�QPG�GXGT[�VKOG�VJG
%./�RTQITCO�GPEQWPVGTU�VJG�EQWPVGT�EQOOCPF�CV�VJG�URGEKHKGF�DNQEM�PWODGT���6JG�RTGUGV
EQWPV�KU�VJG�PWODGT�UVQTGF�KP�VJG�EQWPVGT�EQOOCPF���+H�VJG�DNQEM�PWODGT�GPVGTGF�FQGU�PQV
JCXG�C�EQWPV�EQOOCPF��VJGP�VJG�UGEQPF�NKPG�QH�VJG�FKURNC[�KU�DNCPM��9JGP�RQYGT�VQ�VJG�%./
KU�VWTPGF�QHH��VJG�CEVWCN�EQWPV�KU�OCKPVCKPGF�KP�4#/�D[�C�DCEMWR�DCVVGT[�

2TGUUKPI�VJG�%4�MG[�YKNN�RNCEG�VJG�EWTUQT�VQ�VJG�NGHV�QH�VJG�DNQEM�PWODGT���9KVJ�VJG�EWTUQT�KP
VJCV�RQUKVKQP��VJG�RNWU�CPF�OKPWU�MG[U�ECP�DG�WUGF�VQ�UETQNN�VJTQWIJ�VJG�DNQEM�PWODGTU�VQ�VJG
PGZV�EQWPVGT�EQOOCPF�UVQTGF�KP�VJG�WUGT�RTQITCO�

�������#ZKU�2QUKVKQP�5ETGGP�
4QY�'��(KIWTG�����

6JG�#ZKU�2QUKVKQP�5ETGGP�JCU�VYQ�UETGGPU��VJG�%WTTGPV�2QUKVKQP�5ETGGP�CPF�VJG�2QUKVKQP�.CI
5ETGGP���6JG�%WTTGPV�2QUKVKQP�5ETGGP�FKURNC[U�VJG�EWTTGPV�RQUKVKQP�QH�CZKU���CPF�����6JG
2QUKVKQP�.CI�5ETGGP�FKURNC[U�VJG�CEVWCN�RQUKVKQP�NCI�HQT�CZKU���CPF�CZKU���
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7UG�VJG�TKIJV�CPF�NGHV�CTTQY�MG[U�VQ�VQIING�DGVYGGP�VJG�%WTTGPV�2QUKVKQP�5ETGGP�CPF�VJG
2QUKVKQP�.CI�5ETGGP�

   ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹                      ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
   ·L P 1A+000010.00 ·   ¸¶¶¹        ¸¶¶¹   ·L S 1A+000002.00 ·   
   ·012 2 +000000.00 ·   ·<¶·   OR   ·¶>·   ·012 2 +000000.00 ·
   º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   º¶¶»        º¶¶»   º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
Current Position Display                  Position Lag Display

2QUKVKQP�NCI�KU�VJG�FKHHGTGPEG�DGVYGGP�VJG�EQOOCPFGF�OQVQT�RQUKVKQP�CPF�VJG�CEVWCN�OQVQT
RQUKVKQP��6JKU�FKHHGTGPEG�KU�CNUQ�TGHGTTGF�VQ�CU�HQNNQYKPI�GTTQT�

���������%WTTGPV�2QUKVKQP�5ETGGP

  ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹              
  ·L P 1A+000010.00 ·      
  ·012 2 +000020.00 ·   
  º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»  
��
.���KPFKECVGU�CZKU�RQUKVKQP�UETGGP

2���KPFKECVGU�CZKU�EWTTGPV�RQUKVKQP

�#
������������KPFKECVGU�CZKU���FKTGEVKQP�QH�VTCXGN�
RNWU�QT�OKPWU��CPF�VJG�EWTTGPV
RQUKVKQP��KP�KPRWV�WPKVU��6JG��#��CHVGT�VJG�CZKU�PWODGT�KPFKECVGU�VJCV�VJG�CZKU�JCU�DGGP
JQOGF�

������EWTTGPV�DNQEM�PWODGT�QRGTCVKPI�KP�VJG�%./�RTQITCO�
��
��
������������KPFKECVGU�CZKU���FKTGEVKQP�QH�VTCXGN�

����CPF�VJG�EWTTGPV�RQUKVKQP�KP�KPRWV
WPKVU�
+�7���

���������2QUKVKQP�.CI�5ETGGP

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹              
·L S 1A+000001.50 ·      
·012 2 +000000.50 ·   
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»  
��
.���KPFKECVGU�CZKU�RQUKVKQP�UETGGP
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5���KPFKECVGU�CZKU�RQUKVKQP�NCI

�#
������������KPFKECVGU�VJG�CZKU���FGXKCVKQP�DGVYGGP�VJG�CZKU���EQOOCPFGF�RQUKVKQP�CPF
VJG�EWTTGPV�CZKU���RQUKVKQP�KP�KPRWV�WPKVU�
+�7���6JG��#��CHVGT�VJG�CZKU��PWODGT�KPFKECVGU
VJCV�VJG�CZKU�JCU�DGGP�JQOGF�

������EWTTGPV�DNQEM�PWODGT�QRGTCVKPI�KP�VJG�WUGT�RTQITCO�
��
��
������������KPFKECVGU�VJG�FGXKCVKQP�DGVYGGP�VJG�CZKU���EQOOCPFGF�RQUKVKQP�CPF�VJG
EWTTGPV�CZKU���RQUKVKQP��KP�KPRWV�WPKVU�
+�7��

6JG�RQUKVKQP�NCI�XCNWG�KU�FKTGEVN[�RTQRQTVKQPCN�VQ�VJG�XGNQEKV[�EQOOCPF�QWVRWV�VQ�VJG�CORNK�
HKGT���6JG�JKIJGT�VJG�URGGF��VJG�JKIJGT�VJG�NCI���6JG�RQUKVKQP�NCI�XCNWG�KU�\GTQ�YJGP�VJG
FTKXG�KU�KP�RQUKVKQP���#P�GZEGUU�NCI�ECWUGF�D[�DKPFKPI�QH�VJG�OGEJCPKECN�U[UVGO�YKNN�ECWUG�C
HCWNV�

�������1RGTCVKPI�/QFG�5ETGGPU

6JG�%./�./�JCU�HQWT�QRGTCVKPI�OQFGU����/CPWCN��#WVQOCVKE��6GUV��CPF�2CTCOGVGT���6JG
UETGGP�FKURNC[GF�FGRGPFU�QP�VJG�%./�U[UVGO�OQFG�KPRWV�UGNGEVGF�

���������/CPWCN�/QFG�5ETGGP�
4QY�(���(KIWTG�����

6JG�/CPWCN�OQFG�UETGGP�FKURNC[U�VJG�HQNNQYKPI�KPHQTOCVKQP��KH�VJG��CZKU�KU�GPCDNGF�CPF�KH
VJG�CZKU�KU�JQOGF���+P�OCPWCN�OQFG��VJG�LQI�HQTYCTF�CPF�TGXGTUG�KPRWVU�CTG�GPCDNGF��CPF
CTG�WUGF�VQ�RQUKVKQP�VJG�CZKU�KP�/CPWCN�OQFG�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·Manual  A1 Init. ·
·        A2      ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

Manual Mode Display

#���#����VJG�KPFKECVGF�CZKU�PWODGT�CORNKHKGT�KU�GPCDNGF�QT��TGCF[��VQ�QRGTCVG�

+PKV��� KPFKECVGU�CZKU�JCU�DGGP�JQOGF�
KP�VJG�GZCORNG��CZKU���JCU�DGGP�JQOGF��CZKU���JCU
PQV�
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���������#WVQOCVKE�6GUV�/QFG�5ETGGP

6JG�#WVQOCVKE�6GUV�OQFG�UETGGP�UJQYU�VJG�EWTTGPV�%./�RTQITCO�DNQEM�QRGTCVKPI��HQT
GCEJ�QH�VJG�VJTGG�OWNVK�VCUMKPI�QRGTCVKQPU�

6JGUG�UETGGPU�ECP�DG�XKGYGF�KP�GKVJGT�#WVQOCVKE�QT�6GUV�OQFG���6JG�TKIJV�CPF�NGHV�CTTQY
MG[U�CTG�WUGF�VQ�UETQNN�VJTQWIJ�VJG�RTQITCO�UVCVWU�UETGGP�HQT�6CUM�������QT���

¸¶¶¶¶¶¶¶¶¶¶¶¶¹     ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹     ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¹    
·A1 091  BCE · < ¶> ·A2 500  VCC     · < ¶> ·A3  900  AKN ·
·100  01  1  ·     ·1  000225.00 999 ·     ·07  1        ·
º¶¶¶¶¶¶¶¶¶¶¶¶»     º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»     º¶¶¶¶¶¶¶¶¶¶¶¶¶»
 Task 1 Display       Task 2 Display     Task 3 Display

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹  
·A1 091  BCE    ·
·100  01  1     · 
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

#���KPFKECVGU�#WVQOCVKE��6GUV�OQFG�KU�UGNGEVGF�

����KPFKECVGU�YJKEJ�VCUM�PWODGT�UETGGP�KU�FKURNC[GF�

����6CUM��
����6CUM��
����6CUM��

����CPF�$%'�KPFKECVGU�VJG�DNQEM�PWODGT�CPF�RTQITCO�EQOOCPF�VJCV�CTG�EWTTGPVN[�DGKPI
GZGEWVGF�KP�VJG�WUGT�RTQITCO�

�������������KPFKECVGU�VJG�RTQITCOOGF�KPHQTOCVKQP�HQT�VJG�DNQEM��PWODGT�VJCV�CTG�EWTTGPVN[
DGKPI�GZGEWVGF�KP�VJG�WUGT�RTQITCO�

���������2CTCOGVGT�/QFG�&KURNC[�5ETGGPU

9JGP�2CTCOGVGT�OQFG�KU�UGNGEVGF��VJG�FCVC�HKGNF�HQT�GCEJ�RCTCOGVGT�ECP�DG�XKGYGF��GPVGTGF�QT
GFKVGF��6JG�HKTUV�NKPG�FKURNC[GF�EQPVCKPU�VJG�RCTCOGVGT�VKVNG���6JG�UGEQPF�NKPG�EQPVCKPU�VJG
RCTCOGVGT�PWODGT�CPF�TGNCVGF�KPHQTOCVKQP�
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6JG�HQNNQYKPI�FKURNC[�UJQYU�2CTCOGVGT������(GGF�%QPUVCPV�HQT�#ZKU���

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·Feed Constant A1 ·
·P00    0001.0000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

2���KPFKECVGU�2CTCOGVGT�OQFG

�����RCTCOGVGT�PWODGT

������������FCVC�HKGNF�HQT�VJG�URGEKHKGF�RCTCOGVGT�

9JGP�2CTCOGVGT�/QFG�KU�UGNGEVGF��VJG�RCTCOGVGT�FKURNC[�CRRGCTU�YKVJ�VJG�EWTUQT�QP�VJG�HKTUV�FKIKV
QH�VJG�RCTCOGVGT�FCVC�HKGNF���7UG�VJG�TKIJV�CPF�NGHV�CTTQY�MG[U�VQ�OQXG�VJG�EWTUQT�YKVJKP�VJG�FCVC
HKGNF�

6Q�UGNGEV�QVJGT�RCTCOGVGTU�VQ�FKURNC[��HKTUV�OQXG�VJG�EWTUQT�QPVQ�VJG�RCTCOGVGT�PWODGT�D[�RTGUUKPI
VJG�%4�MG[��QT�WUG�VJG�NGHV�CPF�TKIJV�CTTQY�MG[U���9KVJ�VJG�EWTUQT�QP�VJG�RCTCOGVGT�PWODGT��WUG
VJG�MG[RCF�VQ�GPVGT�VJG�PWODGT�QH�VJG�RCTCOGVGT�VQ�DG�FKURNC[GF��

#PQVJGT�OGVJQF�KU�VQ�RTGUU�VJG�RNWU�QT�OKPWU�MG[U��VQ�KPETGOGPV�VJG�RCTCOGVGT�PWODGT�WR�QT
FQYP��QPG�PWODGT�CV�C�VKOG��9JGP�VJG�FGUKTGF�RCTCOGVGT�PWODGT�KU�TGCEJGF��VJG�FCVC�HKGNF�KU
GPVGTGF�QT�EJCPIGF�D[�V[RKPI�QXGT�VJG�GZKUVKPI�FCVC��1PEG�VJG�PGY�FCVC�KU�KP�RNCEG��RTGUU�VJG�DNQEM
UVQTG�MG[�VQ�UVQTG�VJG�PGY�FCVC�KP�OGOQT[���9JGP�VJG�DNQEM�UVQTG�MG[�KU�RTGUUGF��VJG�RCTCOGVGT
PWODGT�YKNN�KPETGOGPV�WR�QPG�

016'��9JGP�HKTUV�GPVGTKPI�QT�EJCPIKPI�C�RCTCOGVGT	U�FCVC��CP�CUVGTKUM�
���OC[�CRRGCT��OGCPKPI

VJG�FCVC�GPVGTGF�KU�KPEQTTGEV���6JG�FCVC�HKGNF�OWUV�DG�EQTTGEVN[�GPVGTGF�CPF�UVQTGF��QVJGTYKUG��VJG

�2CTCOGVGT�.QUV��GTTQT�YKNN�QEEWT�

#NYC[U�OCKPVCKP�CP�CEEWTCVG�NKUVKPI�QH�[QWT�RCTCOGVGT�GPVTKGU�HQT�TGHGTGPEG�FWTKPI�VTQWDNGUJQQVKPI
QT�YJGP�EJCPIKPI�RCTCOGVGTU�HQT�C�FKHHGTGPV�CRRNKECVKQP��7UG�VJG�2CTCOGVGT�4GEQTF�UJGGVU
RTQXKFGF�KP�VJG�#RRGPFKZ�&�

4GHGT�VQ�%JCRVGT���HQT�URGEKHKE�RCTCOGVGT�FGUETKRVKQP��GPVT[�QRVKQPU�CPF�TGSWKTGOGPVU�
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�������2TQITCO�'FKV�5ETGGP�
4QY�)��(KIWTG�����

6JG�2TQITCO�'FKV�5ETGGP�KU�WUGF�VQ�GPVGT��GFKV�QT�TGXKGY�VJG�%./�RTQITCO�VJCV�YKNN�GZGEWVG
VJG�FGUKTGF�CRRNKECVKQP�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
· E _096  BCE    ·
· 200  02  1     ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
   Edit Display

'���KPFKECVGU�RTQITCO�GFKV�UETGGP

������KPFKECVGU�DNQEM�PWODGT�
���������KP�%./�RTQITCO

$%'���RTQITCOOGF�EQOOCPF�UVQTGF�CV�DNQEM�
����KP�VJG�GZCORNG�

�������������FCVC�HKGNF�HQT�VJG�RTQITCO�EQOOCPF�CV�DNQEM�
����KP�GZCORNG�

9JGP�[QW�HKTUV�UETQNN�VQ�VJKU�UETGGP��C�HNCUJKPI�EWTUQT�CRRGCTU�KP�VJG��JQOG��RQUKVKQP��YJKEJ�KU
VJG�VJKTF�EJCTCEVGT�RQUKVKQP�HTQO�VJG�HCT�NGHV�QH�VJG�VQR�NKPG���6JG�EWTUQT�OWUV�DG�KP�VJCV�RQUKVKQP
KP�QTFGT�HQT�[QW�VQ�WUG�VJG�WR�QT�FQYP�CTTQY�MG[U�VQ�UETQNN�VQ�FKHHGTGPV�FKURNC[�UETGGPU���#U
YKVJ�QVJGT�FKURNC[�UETGGPU�VJCV�KPENWFG�C�EWTUQT��WUG�VJG�NGHV�QT�TKIJV�CTTQY�MG[�VQ�OQXG�VJG
EWTUQT�YKVJKP�VJG�UETGGP���2TGUUKPI�VJG�%4�MG[�YKNN�CNYC[U�OQXG�VJG�EWTUQT�VQ�VJG��JQOG�
RQUKVKQP��

6Q�UGNGEV�C�RTQITCO�DNQEM��HQT�TGXKGY�QT�GFKVKPI��RTGUU�VJG�TKIJV�QT�NGHV�CTTQY�MG[�VQ�RQUKVKQP
VJG�EWTUQT�QXGT�VJG�HKTUV�FKIKV�QH�VJG�DNQEM�PWODGT��VJGP�GPVGT�VJG�PWODGT�QH�VJG�FGUKTGF�DNQEM
QXGT�VJG�GZKUVKPI�DNQEM�PWODGT���6JG�EQOOCPF�CPF�FCVC�HKGNF�KP�VJG�PGY�RTQITCO�DNQEM
CRRGCTU��

016'��9JGP�EJCPIKPI�FCVC�QP�VJG�'FKV�FKURNC[�UETGGP��RTGUU�VJG�%4�MG[�DGHQTG�RTGUUKPI�VJG

5VQTG�MG[�VQ�ECPEGN�VJG�EJCPIG�CPF�NGCXG�VJG�FCVC�CU�KV�YCU���6JG�DNQEM�PWODGT�TGOCKPU�VJG

UCOG�CPF�VJG�EWTUQT�OQXGU�VQ�VJG�HKTUV�RQUKVKQP�QH�VJG�RTGXKQWU�HKGNF��%JCPIKPI�VQ�CPQVJGT�DNQEM

PWODGT��FKURNC[�UETGGP��GVE��YKVJQWV�HKTUV�RTGUUKPI�VJG�5VQTG�MG[�CNUQ�ECPEGNU�CP[�EJCPIG�VQ�C

DNQEM	U�FCVC�

6Q�UETQNN�VJTQWIJ�VJG�DNQEM�PWODGTU��RTGUU�VJG�%4�MG[�VQ�RQUKVKQP�VJG�EWTUQT�VQ�VJG�NGHV�QH�VJG
DNQEM�PWODGT��$[�RTGUUKPI�VJG�RNWU�QT�OKPWU�MG[U��VJG�RTQITCO�DNQEM�PWODGTU�YKNN�UETQNN�WR
QT�FQYP�CEEQTFKPIN[�CPF�FKURNC[�VJG�TGURGEVKXG�FCVC�HQT�GCEJ�DNQEM�

6Q�GPVGT�QT�EJCPIG�C�RTQITCO�EQOOCPF�YKVJKP�C�RTQITCO�DNQEM��HKTUV�RTGUU�VJG�TKIJV�CTTQY
MG[�WPVKN�VJG�EWTUQT�OQXGU�VQ�VJG�TKIJV�QH�VJG�VJTGG�FKIKV�RTQITCO�EQOOCPF�OPGOQPKE�
G�I��
012A��
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2TGUU�VJG�WR�QT�FQYP�CTTQY�MG[U�VQ�KPETGOGPV�QT�FGETGOGPV�VJTQWIJ�VJG�EQOOCPFU
CNRJCDGVKECNN[���9JGP�VJG�FGUKTGF�EQOOCPF�CRRGCTU�QP�VJG�UETGGP��RTGUU�VJG�TKIJV�CTTQY�MG[��
6JG�EWTUQT�OQXGU�VQ�VJG�DGIKPPKPI�QH�VJG�UGEQPF�NKPG�YJGTG�VJG�FCVC�HKGNFU�CRRGCT�URGEKHKECNN[
HQT�VJG�UGNGEVGF�EQOOCPF���+H�VJKU�DNQEM�YCU�PQV�RTGXKQWUN[�RTQITCOOGF�YKVJ�VJKU�UCOG
EQOOCPF��CUVGTKUMU�
���CRRGCT�KP�VJG�FKIKV�RQUKVKQPU�YJGTG�FCVC�OWUV�DG�GPVGTGF�

#HVGT�GPVGTKPI�CPF�XGTKH[KPI�VJG�RTQITCO�DNQEM��RTGUU�VJG�UVQTG�MG[�VQ�UCXG�VJG�DNQEM�VQ
OGOQT[���6JG�PGZV�RTQITCO�DNQEM�PWODGT�CWVQOCVKECNN[�CRRGCTU��YCKVKPI�VQ�DG�RTQITCOOGF��
%QPVKPWG�VJKU�RTQEGUU�WPVKN�CNN�NKPGU�QH�WUGT�RTQITCO�CTG�GPVGTGF�EQTTGEVN[���6JG�RTQITCO�ECP
CNUQ�DG�GFKVGF�QT�CFFGF�VQ�CV�C�NCVGT�VKOG��

016'��+H�CP�CUVGTKUM�CRRGCTU�QP�VJG�FKURNC[�YJGP�EQOOCPF�FCVC�KU�GPVGTGF��KV�OGCP�VJG�FCVC

GPVGTGF�KU�KPEQTTGEV���+H�VJG�FCVC�HKGNF�KU�PQV�EQTTGEVN[�GPVGTGF�CPF�UVQTGF��VJG��+PXCNKF�2TQITCO

%QOOCPF��GTTQT�YKNN�QEEWT���%JCRVGT���JCU�OQTG�KPHQTOCVKQP�QP�%./�RTQITCO�EQOOCPFU

WUGF�VQ�ETGCVG�C�WUGT�RTQITCO�

9JGP�EJCPIKPI�FCVC�HTQO�VJG�'FKV�FKURNC[�UETGGP��RTGUU�VJG�%4�MG[�DGHQTG�RTGUUKPI�VJG�UVQTG
MG[�VQ�ECPEGN�VJG�EJCPIG�CPF�NGCXG�VJG�FCVC�CU�RTGXKQWUN[�UVQTGF���6JG�FKURNC[�TGOCKPU�CV�VJG
UCOG�DNQEM�PWODGT�CPF�VJG�EWTUQT�OQXGU�VQ�VJG�NGHV�QH�VJG�RTQITCO�DNQEM�PWODGT���%JCPIKPI
VQ�CPQVJGT�DNQEM�PWODGT��FKURNC[�UETGGP��GVE��YKVJQWV�HKTUV�RTGUUKPI�VJG�5VQTG�MG[�CNUQ�ECPEGNU
CP[�EJCPIGU�OCFG�VQ�FCVC�HQT�VJG�EWTTGPV�DNQEM�

�����%./�.QYGT�(TQPV�2CPGN

6JGTG�CTG�UKZ�KVGOU�NQECVGF�QP�VJG�NQYGT�RCTV�QH�VJG�HTQPV�RCPGN�
(KI�������

• 6JG�4GCF[�KPFKECVQT�
NCDGNGF�*���KU�C�ITGGP�.'&�YJKEJ�KPFKECVGU�VJCV�VJG�%./�KU�RQYGTGF�WR�
VJCV�PQ�%./�U[UVGO�GTTQT�GZKUVU��CPF�VJCV�VJG�$D�EQPVCEVU�
EQPPGEVQT�:���RKPU���CPF����CTG
ENQUGF�CPF�VJG�%./�KU�TGCF[�VQ�QRGTCVG�

 
• 6JG�45�������������%QOOWPKECVKQPU�2QTV�
EQPPGEVQT�:���KU�NQECVGF�KP�VJG�WRRGT�NGHV�EQTPGT

DGNQY�VJG�MG[RCF���6JKU����RKP��UWD�OKPKCVWTG�&�UV[NG�KU�WUGF�VQ�EQPPGEV�VJG�%./�VQ�CP�+&5�
516��2.%�QT�QVJGT�JQUV�EQOOWPKECVKQP�FGXKEG�

 
• (WUG�(��
����CORU��RTQVGEVU�VJG�%./�HTQO�C�EWTTGPV�UWTIG�

 
• 6JG�/1-����ECTF�UNKFGU�KPVQ�VJG�%./�EJCUUKU���6JG�ECTF�EQPVCKPU�'241/�CPF�4#/��CPF�C

NKVJKWO�DCVVGT[���6JG�NKVJKWO�DCVVGT[�RTQXKFGU�UWHHKEKGPV�RQYGT�VQ�TGVCKP�RCTCOGVGT�CPF�RTQITCO
FCVC�KP�4#/�YJGPGXGT�GZVGTPCN�RQYGT�VQ�VJG�%./�KU�VWTPGF�QHH���+H�VJG�DCVVGT[�RQYGT�KU�NQY�
C�FKCIPQUVKE�OGUUCIG�YKNN�CRRGCT�QP�VJG�%./�FKURNC[�
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• %QPPGEVQT�:��KU�NQECVGF�CV�VJG�DQVVQO�QH�VJG�NQYGT�RCPGN��+V�KU�WUGF�VQ�EQPPGEV�
���XQNVU�HTQO

VJG�+PFTCOCV�RQYGT�UWRRN[�
68/��-&8��GVE���VQ�VJG�%./���+V�CNUQ�RTQXKFGU�EQPPGEVKQP�VQ�VJG
$D�EQPVCEVU�KPENWFGF�KP�VJG��&TKXG�1P��KPVGTEQPPGEVKQP��CPF�VQ�VJG�CPCNQI�EQOOCPF�QWVRWVU
YJKEJ�EQPPGEV�VQ�VJG�CORNKHKGT	U�EQOOCPF�KPRWV�
6&/��-&5��GVE���

 
• %QPPGEVQT�:��KU�NQECVGF�CDQXG�EQPPGEVQT�:����%WTTGPVN[��EQPPGEVQT�:��KU�QPN[�WUGF�HQT�VJG

4(��VGTOKPCN���6JG�4(��VGTOKPCN�KU�EQPPGEVGF�VQ�VJG�CZKU���UGTXQ�CORNKHKGT�
EQPVTQNNGT�GPCDNG�
4(�KPRWV�(KIWTG����

(KIWTG ��� .QYGT (TQPV %./ 2CPGN
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%*#26'4����(70%6+10#.�&'5%4+26+10�1(�+�1�%100'%6+105

6JG�%./�OQVKQP�EQPVTQN�KU�FGUKIPGF�VQ�HWPEVKQP�YKVJ�VJG�OGEJCPKECN�HN[KPI�EWVQHH�FGUKIPGF�D[�VJG

OCEJKPG�DWKNFGT���6JKU�EJCRVGT�FGUETKDGU�

• 6JG�%./�./�KPRWVU�CPF�QWVRWVU

• *QY�KPRWVU�CPF�QWVRWVU�KPVGTHCEG�YKVJ�VJG�HN[KPI�EWVQHH�U[UVGO

• 6JG�HWPEVKQPU�QH�VJG�U[UVGO�CPF�CWZKNKCT[�KPRWVU�CPF�QWVRWVU

• 2CTCOGVGTU�VJCV�CTG�WUGF�VQ�FGHKPG�VJG�HWPEVKQPU�QH�CWZKNKCT[�KPRWVU�CPF�QWVRWVU

6JG�UVCPFCTF�%./�JCU����KPRWVU�CPF����QWVRWVU���6JG�HKTUV�UGV�QH����KPRWVU�CPF�QWVRWVU�CTG�ECNNGF

VJG��U[UVGO��KPRWVU�CPF�QWVRWVU���6JG�UGEQPF�UGV�QH����KPRWVU�CPF�QWVRWVU�CTG�ECNNGF��CWZKNKCT[�

KPRWVU�CPF�QWVRWVU�

016'��+H�CZKU���KU�VQ�DG�WUGF��VJG�GZRCPUKQP�+�1�DQCTF�OWUV�DG�KPUVCNNGF�QP�VJG�%./���%QPPGEVQT

:���QP�VJG�GZRCPUKQP�DQCTF�RTQXKFGU�GKIJV�U[UVGO�KPRWVU�HQT�CZKU���

�����5KIPCN�&GHKPKVKQPU

6JG�%./�KPRWVU�CPF�QWVRWVU�UJQWNF�CNYC[U�DG�RQYGTGF�D[�CP�GZVGTPCN�
���8QNV�UWRRN[���6JG

UVCVG�QH�CP�KPRWV�QT�QWVRWV�KP�TGNCVKQP�VQ�XQNVCIG�KU�

������������������������
                        
  +24 V ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹  
        · 1 = High (On) ·   
  +18 V ¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½
        ·               ·
        ·   UNDEFINED   ·
        ·               ·
    5 V ¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½
        · 0 = Low (Off) ·
        º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����������

#P�KPRWV�QT�QWVRWV�KU�FGUETKDGF�CU��CEVKXG�JKIJ��YJGP�KVU�CUUQEKCVGF�CEVKQP�KU�KPKVKCVGF�D[�C�JKIJ



���8FE��NGXGN���+V�KU�FGUETKDGF�CU��CEVKXG�NQY��YJGP�KVU�CUUQEKCVGF�HWPEVKQP�KU�KPKVKCVGF�D[�C�NQY


\GTQ�XQNVU��NGXGN�

#EVKXG�NQY�UKIPCNU�CTG�UJQYP�KP�VJKU�OCPWCN�
YJGP�URGEKHKECNN[�TGHGTTGF�VQ�CU�C�UKIPCN��YKVJ�C�NKPG

QXGT�VJG�KPRWV�QT�QWVRWV�PCOG��UWEJ�CU�YKVJ�'OGTIGPE[�5VQR��6JG�'OGTIGPE[�5VQR�KPRWV�OWUV�DG

JKIJ�FWTKPI�PQTOCN�QRGTCVKQP��+H�KV�IQGU�NQY��VJG�%./�KPKVKCVGU�VJG�CEVKQPU�TGSWKTGF�HQT�CP

'OGTIGPE[�5VQR�HWPEVKQP�
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�����%./�5[UVGO���#WZKNKCT[�+PRWVU�
%QPPGEVQT�:��

��������������������

6JKU�UGEVKQP�FGUETKDGU�U[UVGO�CPF�CWZKNKCT[�KPRWVU�CPF�JQY�VJG[�KPVGTHCEG�CPF�YQTM�YKVJ�C

OCEJKPG���#WZKNKCT[�KPRWVU�CTG�FGHKPGF�KP�VJG�WUGT�RTQITCO�QT�RCTCOGVGTU���(KIWTG�����KNNWUVTCVGU

%./�%QPPGEVQT�:��CPF�KVU�RKP�FGUKIPCVKQPU�

(KIWTG ��� :� +PRWV %QPPGEVQT CPF 2KP &GUKIPCVKQPU
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�������2CTCOGVGT�/QFG�5GNGEV

%QPPGEVQT�G :���RKP��

(WPEVKQP��G 
+PRWV��5GNGEVU�2CTCOGVGT�/QFG


���8FE�� 2CTCOGVGT�OQFG�UGNGEVGF��

����8FE�� 2CTCOGVGT�OQFG�KU�PQV�UGNGEVGF��CPQVJGT�OQFG�KU�UGNGEVGF�QT�VJG�U[UVGO�JCU

FGHCWNVGF�VQ�VJG�/CPWCN�OQFG�

6JG�2CTCOGVGT�/QFG�5GNGEV�KPRWV�YKNN�CNNQY�GPVT[�QT�XGTKHKECVKQP�QH�VJG�U[UVGO�RCTCOGVGTU

TGSWKTGF�VQ�CFCRV�VJG�EQPVTQN�HQT�VJG�URGEKHKE�TGSWKTGOGPVU�QH�VJG�CRRNKECVKQP�

+PFTCOCV�UVTQPIN[�TGEQOOGPFU�VJCV�VJG�2CTCOGVGT�/QFG�KPRWV�DG�YKTGF�VQ�C�MG[�QRGTCVGF

UGNGEVQT�UYKVEJ��VQ�JGNR�RTGXGPV�WPCWVJQTK\GF�RCTCOGVGT�EJCPIGU�

6JG�%./�JCU�2CTCOGVGT�OQFG�U[UVGO�QWVRWV�YJKEJ�ECP�DG�WUGF�VQ�XGTKH[�QT�CEMPQYNGFIG�VJCV

2CTCOGVGT�OQFG�KU�UGNGEVGF��6JKU�QWVRWV�KU�V[RKECNN[�YKTGF�VQ�KPFKECVQT�NKIJVU�QP�VJG�WUGT	U

EQPVTQN�RCPGN�

+H�
���8FE�KU�CRRNKGF�VQ�VJG�2CTCOGVGT�/QFG�KPRWV�YJKNG�VJG�%./�KU�KP�#WVQOCVKE�OQFG��VJG

GTTQT�OGUUCIG��+PXCNKF�/QFG��CRRGCTU�

016'��9JGP�2CTCOGVGT�OQFG�KU�UGNGEVGF��VJG�6CUM���RTQITCO�UVQRU�QRGTCVKPI�KP�2CTCOGVGT

/QFG���9JGP�2CTCOGVGT�OQFG�KU�PQV�UGNGEVGF��VJG�6CUM���RTQITCO�YKNN�DGIKP�VQ�QRGTCVG���4GHGT

VQ�EJCRVGT����RCTCOGVGT�����HQT�OQTG�KPHQTOCVKQP�QP�6CUM���

�������#ZKU����#WVQOCVKE���/CPWCN�/QFG�5GNGEV

%QPPGEVQT�G :���RKP��

(WPEVKQP��G 
+PRWV��5GNGEVU�#ZKU����#WVQOCVKE�QT�/CPWCN�OQFG


���8FE�� #ZKU����#WVQOCVKE�OQFG�UGNGEVGF�

����8FE�� /CPWCN�OQFG�UGNGEVGF�

2NCEKPI�VJG�%./�KP�/CPWCN�OQFG�GPCDNGU�VJG�LQI�HQTYCTF�CPF�TGXGTUG�KPRWVU��HQT�OQXKPI�CZKU

��CPF���HQTYCTF�QT�DCEMYCTF���+H�VJG�PGKVJGT�#WVQOCVKE�PQT�2CTCOGVGT�OQFG�KU�UGNGEVGF��VJG

%./�YKNN�FGHCWNV�VQ�/CPWCN�OQFG�
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+P�/CPWCN�OQFG��VJGUG�U[UVGO�KPRWVU�CTG�CEEGRVGF�

��#ZKU����,QI�(QTYCTF

��#ZKU����,QI�4GXGTUG

��%NGCT

��%TQR�%WV

5QOG�CWZKNKCT[�KPRWVU�VJCV�CTG�WUGT�FGHKPGF�KP�VJG�RCTCOGVGTU�CTG�CNUQ�CEEGRVGF�KP�/CPWCN

OQFG���6JGUG�WUGT�FGHKPGF�KPRWVU�CTG�

��*QOKPI�%QOOCPF�
RCTCOGVGT�������

��/CPWCN�%WV�8GEVQT�
RCTCOGVGT����

��/CPWCN�8GEVQT�
RCTCOGVGT����

��#ZKU���,QI�(QTYCTF�,QI�4GXGTUG��KH�CZKU���KU�RTQITCOOGF�CU�C�VQQNKPI�CZKU�

6JG�#ZKU����#WVQOCVKE�OQFG�YKNN�TWP�VJG�%./�RTQITCO�YTKVVGP�D[�VJG�OCEJKPG�DWKNFGT���#ZKU

��OWUV�DG�JQOGF��DGHQTG�UYKVEJKPI�KPVQ�#WVQOCVKE�OQFG�KU�CNNQYGF���+H�CZKU���KU�PQV�JQOGF�VJG

HQNNQYKPI�GTTQT��#ZKU���0QV�*QOGF��YKNN�CRRGCT�

+P�#WVQOCVKE�OQFG��VJG�HQNNQYKPI�U[UVGO�KPRWVU�YKNN�DG�CEEGRVGF�

��+OOGFKCVG�5VQR

��%NGCT

��%TQR�%WV

��%WV�+PJKDKV��

+H�
���8FE�KU�CRRNKGF�VQ�VJG�2CTCOGVGT�/QFG�KPRWV�YJKNG�VJG�%./�KU�KP�#WVQOCVKE�OQFG��VJG

GTTQT�OGUUCIG��+PXCNKF�/QFG��CRRGCTU���

6JG�%./�JCU�U[UVGO�QWVRWVU�VJCV�ECP�DG�WUGF�VQ�XGTKH[�QT�CEMPQYNGFIG�VJG�EWTTGPV�QRGTCVKPI

OQFG�UGNGEVKQP��6JGUG�QWVRWVU�CTG�V[RKECNN[�YKTGF�VQ�KPFKECVQT�NKIJVU�QP�VJG�WUGT	U�EQPVTQN

RCPGN�

016'��6CUM���YKNN�DG�TWPPKPI�KP�GKVJGT�/CPWCN�QT�#WVQOCVKE�OQFG���4GHGT�VQ�EJCRVGT���

RCTCOGVGT�����HQT�OQTG�KPHQTOCVKQP�QP�6CUM���

���������������������������������

�������'OGTIGPE[�5VQR

%QPPGEVQT�G :���RKP��

(WPEVKQP��G 
+PRWV��'OGTIGPE[�5VQR�%QPFKVKQP�'ZKUVU
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���8FE�� 0Q�'OGTIGPE[�5VQR�EQPFKVKQP�GZKUVU

����8FE�� #P�'OGTIGPE[�5VQR�EQPFKVKQP�FQGU�GZKUV

6JG�%./�VWTPU�QHH�CNN�CWZKNKCT[�QWVRWVU�CPF�KUUWGU�CP��'OGTIGPE[�5VQR��FKCIPQUVKE�OGUUCIG�

9#40+0)��6JG�'OGTIGPE[�5VQR�KPRWV�OWUV�DG�WUGF�VQ�GPUWTG�UCHGV[�HQT�VJG�QRGTCVQT�CPF�VQ

RTQVGEV�VJG�OCEJKPG�HTQO�CP[�FCOCIG���6JG�'OGTIGPE[�5VQR�KPRWV�KU�YKTGF�VJTQWIJ�PQTOCNN[�

ENQUGF�EQPVCEVU�QH�VJG�'�5VQR�RWUJDWVVQP���6JG�'OGTIGPE[�5VQR�KPRWV�OWUV�DG�KPENWFGF�KP�VJG

'OGTIGPE[�5VQR�EJCKP�

6JG�'OGTIGPE[�5VQR�KPRWV�OWUV�JCXG�
��8FE�CRRNKGF�VQ�KV�DGHQTG�VJG�%./�YKNN�QRGTCVG��

9JGP�VJG�'OGTIGPE[�5VQR�KPRWV�KU�NQY�

��8FE�KU�PQV�CRRNKGF���VJG�OQVQT�KU�KOOGFKCVGN[

EQOOCPFGF�VQ�TGCEJ�\GTQ�XGNQEKV[�KP�VJG�OKPKOWO�VKOG�RQUUKDNG���6JG�OKPKOWO�VKOG�RQUUKDNG

KU�FGRGPFGPV�QP�VJG�OCZKOWO�VQTSWG�CXCKNCDNG�CPF�VJG�KPGTVKC�QH�VJG�NQCF�EQPPGEVGF�VQ�VJG

OQVQT���6JG�%./�U[UVGO�CPF�CWZKNKCT[�QWVRWVU�YKNN�VWTP�QHH�

+H�VJG�'OGTIGPE[�5VQR�KPRWV�KU�NQY��VJG�%./�$D�EQPVCEVU�CV�EQPPGEVQT�:��
RKPU���CPF����QRGP�

RTGXGPVKPI�VJG�FTKXG
U��CPF�OQVQT
U��HTQO�DGKPI�VWTPGF�QP���9JGP�VJG�'OGTIGPE[�5VQR�KPRWV�KU

JKIJ��CPF�KH�PQ�QVJGT�GTTQTU�GZKUV��VJG�%./�$D�EQPVCEVU�ENQUG�VQ��CNNQY�VJG�FTKXG
U��CPF

OQVQT
U��VQ�QRGTCVG�

%#76+10��6JG�'OGTIGPE[�5VQR�KPRWV�KU�VJG�QPN[�GTTQT�VJCV�YKNN�CNNQY�6CUM���VQ�QRGTCVG�

6JG�'�5VQR�EKTEWKV�EQOOQPN[�KPENWFGU�VJG�'OGTIGPE[�5VQR�UYKVEJ�QP�VJG�WUGT	U�EQPVTQN�RCPGN�

'�5VQR�UYKVEJGU�CV�XCTKQWU�NQECVKQPU�CTQWPF�VJG�OCEJKPG��UYKVEJGU�QP�NWDTKECVKQP�QT�EQQNCPV

RWORU��CPF�XCTKQWU�UCHGV[�KPVGTNQEM�UYKVEJGU�QP�IWCTFU�CPF�FQQTU�

�������*QOG�.KOKV�5YKVEJ

%QPPGEVQT�G :���RKP��

(WPEVKQP��G 
+PRWV��4GHGTGPEG�RQUKVKQP�HQT�HN[KPI�EWVQHH��CZKU��

�
���8FE�� *QOG�.KOKV�5YKVEJ�KU�ENQUGF

�����8FE�� *QOG�.KOKV�5YKVEJ�KU�QRGP�
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6JG�*QOG�.KOKV�5YKVEJ�KU�YKTGF�VQ�C�PQTOCNN[�QRGP�RTQZKOKV[�UGPUQT�QT�OGEJCPKECN�NKOKV

UYKVEJ��+V�KU�KPUVCNNGF�QP�VJG�EWVQHH�OCEJKPG�D[�VJG�DWKNFGT��CPF�KU�WUGF�CU�C�HKZGF�TGHGTGPEG

RQUKVKQP�HQT�VJG�HN[KPI�EWVQHH��CZKU�����6JG�JQOG�UYKVEJ�KU�CEVWCVGF�D[�C�JQOG�UYKVEJ��FQI��
QT

C�OGVCN��VCTIGV��KP�VJG�ECUG�QH�C�RTQZKOKV[�UGPUQT��OQWPVGF�QP�VJG�HN[KPI�EWVQHH�FGXKEG��9JGP

VJG�UYKVEJ�ENQUGU��C�NQY�VQ�JKIJ�VTCPUKVKQP�QEEWTU�CV�VJG�*QOG�.KOKV�5YKVEJ�KPRWV��6JKU

VTCPUKVKQP�GUVCDNKUJGU�C�\GTQ�RQUKVKQP��WPNGUU�VJGTG�KU�C�JQOKPI�QHHUGV�KP�RCTCOGVGT������+H�CP

QHHUGV�GZKUVU�KP�RCTCOGVGT�����VJG�EWVQHH�CZKU�YKNN�VTCXGN�VJCV�FKUVCPEG�KP�VJG�TGXGTUG�FKTGEVKQP�

1PEG�VJG�CZKU�JCU�JQOGF��CWZKNKCT[�QWVRWVU�ECP�DG�FGHKPGF�KP�RCTCOGVGT�����VQ�VGNN�VJG�QRGTCVQT

VJCV�VJG�CZKU�KU�CV�VJG�JQOG�RQUKVKQP�CPF�JQOG�KU�GUVCDNKUJGF���+P�CFFKVKQP��VJG�OKPKOWO�CPF

OCZKOWO�VTCXGN�NKOKVU��CU�FGHKPGF�KP�RCTCOGVGTU����CPF�����VCMG�GHHGEV�VQ�JGNR�RTGXGPV�FCOCIG

VQ�CZKU���

9#40+0)��+P�CFFKVKQP�VQ�VJG�VTCXGN�NKOKVU�UGV�KP�UQHVYCTG��JCTFYCTG�QXGTVTCXGN�NKOKV�UYKVEJGU

OWUV�DG�JCTF�YKTGF�KPVQ�VJG�#ZKU����&TKXG�4GCF[�+PRWV��CU�CP�GZVTC�OGCUWTG�VQ�GPUWTG�VJCV�PQ

FCOCIG�QEEWTU�VQ�VJG�HN[KPI�EWVQHH�CU�C�TGUWNV�QH�CZKU�QXGTVTCXGN���4GHGT�VQ�VJG�KPVGTEQPPGEV

FTCYKPIU�KP�#RRGPFKEGU�#�CPF�$�

6JG�%./�./�JCU�VJTGG�YC[U�QH�JQOKPI�VJG�HN[KPI�EWVQHH��CZKU������JQOKPI�D[�LQIIKPI

TGXGTUG��JQOKPI�D[�VJG�EQOOCPF�KPRWV��CPF�JQOKPI�D[�LQIIKPI�HQTYCTF�QT�TGXGTUG���4GHGT�VQ

%JCRVGT����RCTCOGVGTU����VQ�����HQT�OQTG�KPHQTOCVKQP�QP�VJG�JQOKPI�UGVWR��

016'��6JG�HN[KPI�EWVQHH�
CZKU����OWUV�DG�JQOGF�KP�/CPWCN�OQFG��DGHQTG�#WVQOCVKE�OQFG�ECP

DG�UGNGEVGF��

�������+OOGFKCVG�5VQR

%QPPGEVQT�G :���RKP��

(WPEVKQP��G 
+PRWV��+OOGFKCVGN[�UVQR�VJG�CZKU����YJGP�#WVQOCVKE�OQFG�KU�UGNGEVGF�

�
���8FE�� 
/QOGPVCT[��+OOGFKCVG�5VQR�KU�CEVKXG�

�����8FE�� #WVQOCVKE�OQFG�KU�CNNQYGF�VQ�QRGTCVG�

6JG�+OOGFKCVG�5VQR�KPRWV�KU�V[RKECNN[�YKTGF�VQ�C�PQTOCNN[�QRGP�RWUJ�DWVVQP�UYKVEJ�QP�VJG�WUGT

EQPVTQN�RCPGN�

9#40+0)��6JG�+OOGFKCVG�5VQR�KPRWV�KU�QPN[�CEEGRVGF�KP�#WVQOCVKE�OQFG�
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6JG�+OOGFKCVG�5VQR�KPRWV�WUGF�VQ�UVQR�VJG�HN[KPI�EWVQHH�CZKU���QPN[�YJGP�#WVQOCVKE�OQFG�KU

UGNGEVGF���9JGP�/CPWCN�OQFG�KU�UGNGEVGF��VJG�EQPFKVKQP�QH�VJG�+OOGFKCVG�5VQR�KPRWV�JCU�PQ

GHHGEV�QP�VJG�%./���9JGP�C�NQY�VQ�JKIJ�VTCPUKVKQP�KU�CRRNKGF�CV�VJG�+OOGFKCVG�5VQR�KPRWV�KP

#WVQOCVKE�OQFG��VJG�HN[KPI�EWVQHH�CZKU�FGEGNGTCVGU�VQ�\GTQ�XGNQEKV[�CPF�KUUWGU�VJG��+OOGFKCVG

5VQR��GTTQT�

6JG�OCEJKPG�DWKNFGT�ECP�YTKVG�C�%./�RTQITCO�VQ�TGVTCEV�VJG�UJGCT�QT�UCY�YJGP�VJG�+OOGFKCVG

5VQR�KPRWV�KU�CRRNKGF���6JKU�%./�RTQITCO�UVCTVKPI�DNQEM�PWODGT�KU�FGHKPGF�KP�RCTCOGVGT����

+OOGFKCVG�5VQR�

�������#ZKU����&TKXG�4GCF[

%QPPGEVQT�G :���RKP��

(WPEVKQP��G 
+PRWV��+PHQTOU�VJG�%./�VJCV�#ZKU����#ORNKHKGT�KU�TGCF[�HQT�QRGTCVKQP�


���8FE�� #ZKU����CORNKHKGT�JCU�RQYGT�CRRNKGF�CPF�VJG�$D�EQPVCEVU�JCXG�ENQUGF�VGNNKPI

VJG�%./�VJCV�VJG�CORNKHKGT�KU�QRGTCVKPI�RTQRGTN[�

����8FE��� #ZKU����CORNKHKGT�JCU�RQYGT�CRRNKGF�DWV��CP�CORNKHKGT�RTQDNGO�QT�C�RTQDNGO

KP�VJG�&TKXG�1P�EKTEWKVT[�GZKUV�RTGXGPVKPI�VJG�CORNKHKGT�$D�EQPVCEV�HTQO�ENQUKPI�

%GTVCKP�EQPFKVKQPU�OWUV�DG�UCVKUHKGF�VQ�CNNQY�VJG�UGTXQU�VQ�QRGTCVG�

9JGP�RQYGT�KU�CRRNKGF��VJG�%./�GZRGEVU�VQ�TGEGKXG�VJG�#ZKU����&TKXG�4GCF[�KPRWV�VJTQWIJ

VJG�$D�EQPVCEVU��KPFKECVKPI�VJG�#ZKU����UGTXQ�CORNKHKGT�CPF�RQYGT�UWRRN[�JCXG�RTQRGTN[

RQYGTGF�WR�CPF�VJG�CORNKHKGT�4(�
TGIWNCVQT�TGNGCUG��KPRWV�KU�TGCF[�HQT�VJG�#ZKU����&TKXG

'PCDNG�1WVRWV�
EQPPGEVQT�:���RKP���QT�EQPPGEVQT�:���RKP����

6JG�PQTOCNN[�QRGP�$D�EQPVCEVU�CTG�WUG�VQ�RTQXKFG�C�
��8FE�QWVRWV�VQ�VJG�#ZKU����&TKXG

4GCF[�KPRWV���6JGUG�EQPVCEVU�ENQUG�YJGP�VJG�RTQRGT�CORNKHKGT�EQPFKVKQPU�CTG�RTGUGPV���+H�VJGUG

EQPFKVKQPU�CTG�PQV�UCVKUHKGF��VJG�CRRTQRTKCVG�FKCIPQUVKE�OGUUCIG�KU�FKURNC[GF�

9JGP�VJG�%./�TGEGKXGU�VJG�#ZKU����&TKXG�4GCF[�KPRWV��KV�KUUWGU�VJG�#ZKU����&TKXG�'PCDNG

QWVRWV�VQ�CNNQY�VJG�CORNKHKGT�VQ�QRGTCVG�CPF�#ZKU����$TCMG�4GNGCUG�QWVRWV�VQ�TGNGCUG�VJG�OQVQT

DTCMG��KH�VJG�OQVQT�JCU�C�DTCMG��

(QT�OQTG�KPHQTOCVKQP��EQPUWNV�VJG�OCPWCN�HQT�VJG�CORNKHKGT�
6&/��-&5��GVE���WUGF�

9#40+0)��*CTF�YKTGF�QXGTVTCXGN�NKOKV�UYKVEJGU�OWUV�DG�EQPPGEVGF�VQ�VJG�#ZKU����&TKXG

4GCF[�KPRWV�
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�������%NGCT�
'ZVGTPCN�

%QPPGEVQT�G :���RKP��

(WPEVKQP��G 
+PRWV��%NGCTU�VJG�GTTQT�FKURNC[GF�QP�VJG�%./


���8FE�� /QOGPVCT[��ENGCTU�VJG�GTTQT�FKURNC[GF�QP�VJG�%./�CPF�TG�KPKVKCNK\GU�VJG

%./�

����8FE�� *CU�PQ�GHHGEV��

6JG�%NGCT�KPRWV�KU�V[RKECNN[�YKTGF�VQ�C�PQTOCNN[�QRGP�RWUJDWVVQP�UYKVEJ�QP�VJG�WUGT�EQPVTQN

RCPGN�

9JGP�CP�GTTQT�QEEWTU��VJG�%./�FKURNC[U�CP�GTTQT�OGUUCIG��CPF�CNN�%./�U[UVGO�CPF�CWZKNKCT[

QWVRWVU�CTG�VWTPGF�QHH���6JG�QRGTCVQT�OWUV�VJGP�EQTTGEV�VJG�GTTQT�CPF�ENGCT�VJG�GTTQT�OGUUCIG��

6JG�%./�YKNN�TG�KPKVKCNK\G�YJGP�VJG�GTTQT�OGUUCIG�KU�ENGCTGF�

%NGCT�VJG�GTTQT�OGUUCIG�D[�QPG�QH�VYQ�YC[U�

P��2TGUU�VJG�%NGCT�MG[�
%.��QP�VJG�%./�EQPVTQN�RCPGN�

P��2TGUU�VJG�%NGCT�RWUJDWVVQP��YJKEJ�KU�UWRRNKGF�D[�VJG�OCEJKPG�DWKNFGT�CPF�OQWPVGF�����

QP�VJG�WUGT	U�EQPVTQN�RCPGN���6JKU�%NGCT�RWUJDWVVQP�OWUV�DG�YKTGF�VQ�VJG�%NGCT�
'ZVGTPCN�

KPRWV�

016'��#��RTQITCO�NQUV��QT��	RCTCOGVGT�NQUU��GTTQT�ECP�QPN[�DG�ENGCTGF�WUKPI�VJG�%.�MG[�QP

VJG�%./�MG[RCF�

9#40+0)��6CUM���YKNN�UVCTV�CU�UQQP�CU�VJG�GTTQT�KU�ENGCTGF��

�������#ZKU����,QI�(QTYCTF

%QPPGEVQT�G :���RKP��

(WPEVKQP��G 
+PRWV��,QIU�VJG�CZKU����HQTYCTF


���8FE�� +P�/CPWCN�OQFG��CZKU���YKNN�OQXG�KP�VJG�HQTYCTF�FKTGEVKQP�CV�VJG�XGNQEKV[�UGV

KP�VJG�8GNQEKV[�#ZKU����RCTCOGVGT�����
UYKVEJ�JGNF�ENQUGF�

����8FE�� +P�/CPWCN�OQFG��UVQRU�CZKU���HQTYCTF�OQVKQP�
UYKVEJ�QRGPGF��
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6JG�#ZKU����,QI�(QTYCTF�KPRWV�KU�V[RKECNN[�YKTGF�VQ�C�PQTOCNN[��QRGP�RWUJDWVVQP�UYKVEJ�QP�VJG

WUGT�EQPVTQN�RCPGN�

9JGP�
���8FE�KU�CRRNKGF�VQ�VJKU�KPRWV��CZKU���YKNN�OQXG�KP�VJG�HQTYCTF�FKTGEVKQP���6JG

8GNQEKV[�#ZKU����RCTCOGVGT�����URGEKHKGU�VJG�LQI�XGNQEKV[�CU�C�RGTEGPVCIG�QH�OCZKOWO���6JG

LQI�XGNQEKV[�OWUV�PGXGT�GZEGGF�VJG�OCZKOWO�XGNQEKV[�

016'��6JG�#ZKU����,QI�(QTYCTF�KPRWV�KU�FKUCDNGF�YJGP�VJG�%./�KU�KP�VJG�2CTCOGVGT�QT

#WVQOCVKE�OQFG�

�������#ZKU����,QI�4GXGTUG

%QPPGEVQT�G :���RKP���

(WPEVKQP��G 
+PRWV��,QIU�VJG�CZKU����TGXGTUG


���8FE�� +P�/CPWCN�OQFG��CZKU���OQXGU�KP�VJG�TGXGTUG�FKTGEVKQP�CV�VJG�XGNQEKV[�UGV�KP

VJG�8GNQEKV[�#ZKU�����RCTCOGVGT����
UYKVEJ�QP�WUGT�RCPGN�JGNF�ENQUGF�

����8FE�� +P�/CPWCN�OQFG��UVQRU�CZKU���TGXGTUG�OQVKQP�
UYKVEJ�QP�WUGT�RCPGN�KU�QRGP�

6JG�#ZKU����,QI�4GXGTUG�KPRWV�KU�V[RKECNN[�YKTGF�VQ�C�PQTOCNN[�QRGP�RWUJDWVVQP�UYKVEJ�QP�VJG

WUGT�EQPVTQN�RCPGN�

9JGP�
���8FE�KU�CRRNKGF�VQ�VJG�#ZKU����,QI�4GXGTUG��CZKU���OQXGU�KP�VJG�TGXGTUG�FKTGEVKQP�

6JG�8GNQEKV[�#ZKU����RCTCOGVGT�����URGEKHKGU�VJG�LQI�XGNQEKV[�CU�C�RGTEGPVCIG�QH�OCZKOWO

XGNQEKV[���6JG�LQI�XGNQEKV[�OWUV�PGXGT�GZEGGF�VJG�OCZKOWO�XGNQEKV[�

016'��6JG�#ZKU����,QI�4GXGTUG�KPRWV�KU�FKUCDNGF�YJGP�VJG�%./�KU�KP�VJG�2CTCOGVGT�QT

#WVQOCVKE�OQFG�

��������%TQR�%WV

%QPPGEVQT�G :���RKP���

(WPEVKQP��G 
+PRWV��7UGF�VQ�RGTHQTO�VJG�EWVVKPI�RTQEGUU�KP�/CPWCN�QT�#WVQOCVKE�OQFG�


���8FE�� %TQR�%WV�KU�CEVKXG

����8FE�� *CU�PQ�GHHGEV
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6JG�%TQR�%WV�KPRWV�KU�WUGF�VQ�RGTHQTO�C�UCYKPI�QT�UJGCTKPI�RTQEGUU�KP�/CPWCN�QT�#WVQOCVKE

OQFG��6JG�KPRWV�KU�V[RKECNN[�YKTGF�VQ�C�PQTOCNN[�QRGP�RWUJDWVVQP�UYKVEJ�QP�VJG�WUGT�EQPVTQN

RCPGN��

9JGP�VJG�%TQR�%WV�KPRWV�IQGU�JKIJ�KP�/CPWCN�OQFG��C�WUGT�YTKVVGP�RTQITCO�KU�KPKVKCVGF���6JG

UVCTVKPI�DNQEM�PWODGT�HQT�VJKU�RTQITCO�KU�FGHKPGF�KP�VJG�/CPWCN�%WV�8GEVQT��RCTCOGVGT�����

6JKU�RTQITCO�OWUV�GPF�YKVJ�VJG�465�EQOOCPF���9JKNG�VJG�WUGT�YTKVVGP�RTQITCO�KU�TWPPKPI�

VJG�%TQR�%WV�CPF�,QI�(QTYCTF�,QI�4GXGTUG�KPRWVU�CTG�FKUCDNGF�

9JGP�VJG�%TQR�%WV�KPRWV�IQGU�JKIJ�KP�#WVQOCVKE�OQFG��VJG�HN[KPI�EWVQHH�YKNN�KOOGFKCVGN[

CEEGNGTCVG�CPF�U[PEJTQPK\G�VQ�VJG�OCVGTKCN�XGNQEKV[���9JGP�VJG�VJG�VYQ�CTG�U[PEJTQPK\GF��VJG

OCVGTKCN�YKNN�DG�EWV�KOOGFKCVGN[��TGICTFNGUU�QH�VJG�RCTV�EWTTGPVN[�DGKPI�RTQEGUUGF��

6JG�%TQR�%WV�KPRWV�KU�QPN[�CEEGRVGF�KH�VJG�HN[KPI�EWVQHH�KU�CV�VJG�JQOG�RQUKVKQP�CPF�KU�WUGF�CU

VJG�UVCTVKPI�RQKPV�HQT�VJG�RCTVU�YJKEJ�CTG�IQKPI�VQ�DG�RTQEGUUGF�

��������%WV�+PJKDKV

%QPPGEVQT�G :���RKP���

(WPEVKQP��G 
+PRWV��2TGXGPVU�GZGEWVKQP�QH�VJG�EWV�RTQEGUU��KP�#WVQOCVKE�OQFG�QPN[


���8FE�� %WV�+PJKDKV�KPRWV�KU�CEVKXG

����8FE�� *CU�PQ�GHHGEV

6JG�%WV�+PJKDKV�KPRWV�KU�V[RKECNN[�YKTGF�VQ�C�PQTOCNN[�QRGP�RWUJDWVVQP�UYKVEJ�QP�VJG�WUGT

EQPVTQN�RCPGN��

9JGP�VJG�%WV�+PJKDKV�KPRWV�KU�RTGUUGF�KP�#WVQOCVKE�OQFG�CPF�VJG�HN[KPI�EWVQHH�KU�CV�VJG�JQOG

RQUKVKQP��VJG�HN[KPI�EWVQHH�YKNN�PQV�U[PEJTQPK\G�QT�RTQEGUU�VJG�OCVGTKCN���6JG�HN[KPI�EWVQHH�YKNN

TGOCKP�CV�VJG�JQOG�RQUKVKQP�CPF�VJG�%WV�+PJKDKV�QWVRWV�KU�VWTPGF�QP�

9JGP�VJG�%WV�+PJKDKV�KPRWV�KU�RTGUUGF�KP�#WVQOCVKE�OQFG�CPF�VJG�HN[KPI�EWVQHH�KU�DGIKPPKPI�VQ

U[PEJTQPK\G��QT�KU�U[PEJTQPK\GF�YKVJ�VJG�OCVGTKCN��VJG�HN[KPI�EWVQHH�YKNN�HKPKUJ�RTQEGUUKPI�VJG

RCTV�CPF�TGVWTP�VQ�VJG�JQOG�RQUKVKQP���+V�YKNN�PQV�U[PEJTQPK\G�VQ�VJG�PGZV�RCTV���6JG�HN[KPI

EWVQHH�YKNN�TGOCKP�CV�VJG�JQOG�RQUKVKQP�CPF�VJG�%WV�+PJKDKV�QWVRWV�KU�VWTPGF�QP��

6JG�%WV�+PJKDKV�TGOCKPU�KP�GHHGEV�WPVKN�VJG�%TQR�%WV�KPRWV�KU�CRRNKGF���6JG�%WV�+PJKDKV�HWPEVKQP

KU�FKUCDNGF�D[�UYKVEJKPI�HTQO�#WVQOCVKE�VQ�/CPWCN�OQFG�

%#76+10��%WV�+PJKDKV�UVQRU�VJG�HN[KPI�EWVQHH��DWV�FQGU�PQV�UVQR�VJG�OCVGTKCN�NKPG�
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��������4GIKUVTCVKQP�/CTM

%QPPGEVQT�G :���RKP���

(WPEVKQP��G 
+PRWV��7UGF�VQ�RTQXKFG�C�TGIKUVTCVKQP�OCTM�KPRWV�VQ�VJG�%./


���8FE��� 4GIKUVTCVKQP�/CTM�KU�CEMPQYNGFIGF

����8FE�� *CU�PQ�GHHGEV

#�TGIKUVTCVKQP�FGXKEG��WUWCNN[�UQOG�V[RG�QH�RJQVQGNGEVTKE�UGPUQT��KU�WUGF�VQ�FGVGEV�C�TGIKUVTCVKQP

OCTM�YJKEJ�CRRGCTU�QP�VJG�OCVGTKCN�CV�RTGEKUG�KPVGTXCNU���9JGP�VJG�OCTM�KU�UGPUGF��C�NQY�VQ�

JKIJ�VTCPUKVKQP�QEEWTU�CV�VJG�4GIKUVTCVKQP�/CTM�KPRWV��CPF�VJG�HN[KPI�EWVQHH�YKNN�U[PEJTQPK\G

CPF�RTQEGUU�VJG�RCTV���4GHGT�VQ�VJG�./4�EQOOCPF��EJCRVGT���2TQITCOOKPI��HQT�OQTG

KPHQTOCVKQP�

016'��6JG�UKIPCN�HTQO�VJG�UGPUQT�OWUV�DG�RTGUGPV�CV�VJG�4GIKUVTCVKQP�/CTM�KPRWV�HQT�CV�NGCUV

��OKNNKUGEQPFU�

��������#WZKNKCT[�+PRWVU�
5VCPFCTF�%./�

%QPPGEVQT�G :���RKPU����VJTQWIJ���

(WPEVKQP��G 
+PRWVU��WUGT�FGHKPGF�KP�VJG�RCTCOGVGTU�QT�RTQITCO


���8FE�� #WZKNKCT[�KPRWV�KU�QP�

����8FE�� #WZKNKCT[�KPRWV�KU�QHH�

6JG�UVCPFCTF�%./�JCU�UKZVGGP�CWZKNKCT[�KPRWVU�YJKEJ�ECP�DG�WUGF�VQ�RGTHQTO�HWPEVKQPU�CU

FGHKPGF�KP�VJG�%./�RCTCOGVGTU�QT�WUGT�YTKVVGP�RTQITCO�
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�����%./�5[UVGO���#WZKNKCT[�1WVRWVU�
%QPPGEVQT�:��

6JKU�UGEVKQP�FGUETKDGU�U[UVGO�CPF�CWZKNKCT[�QWVRWVU�CPF�JQY�VJG[�KPVGTHCEG�CPF�YQTM�YKVJ�C

OCEJKPG���#WZKNKCT[�QWVRWVU�CTG�FGHKPGF�KP�VJG�WUGT�RTQITCO�QT�RCTCOGVGTU���(KIWTG�����KNNWUVTCVGU

%./�%QPPGEVQT�:��CPF�KVU�RKP�FGUKIPCVKQPU��

016'��6JG�%./�U[UVGO�CPF�CWZKNKCT[�QWVRWVU�JCXG�C�OCZKOWO�EWTTGPV�ECRCDKNKV[�QH����OC��

4GHGT�VQ�2QYGT�4GSWKTGOGPVU�KP�EJCRVGT���

(KIWTG ��� :� 1WVRWV %QPPGEVQT CPF 2KP &GUKIPCVKQPU
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�������#ZKU����/CPWCN�/QFG

%QPPGEVQT�G :���RKP��

(WPEVKQP��G 
1WVRWV��+PFKECVGU�/CPWCN�OQFG�KU�UGNGEVGF�


���8FE�� /CPWCN�OQFG�KU�UGNGEVGF�

����8FE�� #PQVJGT�OQFG�JCU�DGGP�UGNGEVGF�QT�CP�GTTQT�JCU�QEEWTTGF�

6JG�/CPWCN�/QFG�+PFKECVQT�QWVRWV�KU�V[RKECNN[�YKTGF�VQ�C�NKIJV�QP�VJG�WUGT�EQPVTQN�RCPGN��QT�VQ

C�2.%�HQT�CFFKVKQPCN�EQPVTQN�HWPEVKQPU�CU�FGVGTOKPGF�D[�VJG�OCEJKPG�DWKNFGT�

�������#ZKU����#WVQOCVKE�/QFG

%QPPGEVQT�G :���RKP��

(WPEVKQP��G 
1WVRWV��+PFKECVGU�#ZKU����#WVQOCVKE�OQFG�KU�UGNGEVGF�


���8FE�� #ZKU����#WVQOCVKE�OQFG�KU�UGNGEVGF�

��8FE�� #PQVJGT�OQFG�JCU�DGGP�UGNGEVGF��QT�CP�GTTQT�JCU�QEEWTTGF�

6JG�#ZKU����#WVQOCVKE�OQFG�QWVRWV�KU�V[RKECNN[�YKTGF�VQ�C�NKIJV�QP�VJG�WUGT�EQPVTQN�RCPGN��QT

VQ�C�2.%�

�������2CTCOGVGT�/QFG�

%QPPGEVQT�G :���RKP��

(WPEVKQP��G 
1WVRWV��+PFKECVGU�2CTCOGVGT�OQFG�KU�UGNGEVGF�


���8FE�� 2CTCOGVGT�OQFG�KU�UGNGEVGF�

����8FE�� #PQVJGT�OQFG�JCU�DGGP�UGNGEVGF��QT�CP�GTTQT�JCU�QEEWTTGF�

6JG�2CTCOGVGT�OQFG�QWVRWV�KU�V[RKECNN[�YKTGF�VQ�C�NKIJV�QP�VJG�WUGT�EQPVTQN�RCPGN��QT�VQ�C�2.%�
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�������#ZKU����&TKXG�'PCDNG�
4(�

%QPPGEVQT�G :���RKP��

(WPEVKQP��G 
1WVRWV��'PCDNGU�#ZKU����#ORNKHKGT


���8FE�� #ZKU����#ORNKHKGT�KU�GPCDNGF�HQT�QRGTCVKQP�

����8FE�� #ZKU����#ORNKHKGT�KU�PQV�GPCDNGF��DGECWUG�GKVJGT�VJG�#ZKU����&TKXG�4GCF[�KPRWV�KU

NQY�QT�C�GTTQT�JCU�QEEWTTGF�

6JG�#ZKU����&TKXG�'PCDNG�QWVRWV�KU�EQPPGEVGF�VQ�VJG�4(�KPRWV�QH�VJG�CZKU����CORNKHKGT


TGIWNCVQT�TGNGCUG�QP�6&/��-&5��GVE�����6JG�4(��QWVRWV�QP�VJG�%./�EQPPGEVQT�:���RKP���

RTQXKFGU�VJG�UCOG�QWVRWV�CU�#ZKU����&TKXG�'PCDNG�QWVRWV���+V�KU�TGEQOOGPFGF�VJCV�VJG�4(�

QWVRWV�
%./�%QPPGEVQT�:���RKP����KU�EQPPGEVGF�VQ�VJG�CZKU����CORNKHKGT	U�4(�KPRWV�

9JGP�RQYGT�KU�CRRNKGF�VQ�VJG�%./�QT�YJGP�UYKVEJKPI�HTQO�2CTCOGVGT�OQFG�VQ�/CPWCN�OQFG�

VJG�%./�KPKVKCNK\GU�CPF�XGTKHKGU�VJCV�VJG�U[UVGO�KU�TGCF[�HQT�QRGTCVKQP���#HVGT�VJG�%./�U[UVGO

KU�XGTKHKGF��VJG�#ZKU����&TKXG�4GCF[�1WVRWV�YKNN�VWTP�QP��CRRN[KPI�4(�VQ�VJG�CORNKHKGT���+H�CP

GTTQT�QEEWTU��VJG�#ZKU����&TKXG�4GCF[�QWVRWV�VWTPU�QHH�KOOGFKCVGN[�

�������#ZKU����$TCMG�4GNGCUG

%QPPGEVQT�G :���RKP��

(WPEVKQP��G 
1WVRWV��%QPVTQNU�VJG�#ZKU����UGTXQOQVQT	U�DTCMG���������������


���8FE�� #ZKU����UGTXQOQVQT	U�DTCMG�KU�FKUGPICIGF�

����8FE�� #ZKU����UGTXQOQVQT	U�DTCMG�KU�GPICIGF��DGECWUG�GKVJGT�VJG�#ZKU����&TKXG�4GCF[

KPRWV�KU�NQY�QT�C�GTTQT�JCU�QEEWTTGF�

9JGP�RQYGT�KU�CRRNKGF�VQ�VJG�%./�QT�YJGP�UYKVEJKPI�QWV�QH�2CTCOGVGT�OQFG�VQ�/CPWCN

OQFG��VJG�%./�KPKVKCNK\GU�CPF�XGTKHKGU�VJCV�VJG�U[UVGO�KU�TGCF[�HQT�QRGTCVKQP���#HVGT�VJG�%./

U[UVGO�KU�XGTKHKGF�VJG�#ZKU����&TKXG�4GCF[�1WVRWV�VWTPU�QP��CRRN[KPI�4(�VQ�VJG�CORNKHKGT���6JG

#ZKU����$TCMG�4GNGCUG�QWVRWV�YKNN�VWTP�QP�����OKNNKUGEQPFU�CHVGT�VJG�#ZKU����&TKXG�4GCF[��

6JG�#ZKU����$TCMG�4GNGCUG�QWVRWV�YKNN�GNGEVTKECNN[�TGNGCUG�VJG�UGTXQOQVQT	U�DTCMG�D[�CRRN[KPI


���8FE�

9JGP�VJG�
���8FE�KU�TGOQXGF�HTQO�VJG�OQVQT��VJG�DTCMG�YKNN�GPICIG��+H�CP�GTTQT�QEEWTU��VJG

#ZKU����$TCMG�4GNGCUG�QWVRWV�YKNN�VWTP�QHH�ECWUKPI�VJG�DTCMG�VQ�GPICIG�KOOGFKCVGN[�
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�������#ZKU����5[UVGO�(CWNV

%QPPGEVQT�G :���RKP��

(WPEVKQP�G 
1WVRWV��+PFKECVGU�CP�GTTQT�JCU�QEEWTTGF


���8FE�� 6JG�U[UVGO�KU�HWPEVKQPKPI�RTQRGTN[

����8FE�� 6JG�%./�JCU�FGVGEVGF�C�HCWNV�

6JG�#ZKU����5[UVGO�(CWNV�KU�V[RKECNN[�YKTGF�VQ�CP�KPFKECVQT�NKIJV�QP�VJG�WUGT�EQPVTQN�RCPGN��

6JKU�KPFKECVQT��QHVGP�NCDGNGF�5[UVGO�1-��KU�10�YJGP�PQ�HCWNV�KU�RTGUGPV���+H�CP�GTTQT�QEEWTU�

VJGP�CZKU����YKNN�KOOGFKCVGN[�FGEGNGTCVG�VQ�C�UVQR���6JG�#ZKU����5[UVGO�(CWNV�QWVRWV�VWTPU�QHH

CPF�VJG�GTTQT�OGUUCIG�KU�FKURNC[GF�QP�VJG�%./�FKURNC[���4GHGT�VQ�EJCRVGT���HQT�C�FGUETKRVKQP

CPF�RQUUKDNG�UQNWVKQPU�VQ�EQTTGEV�VJG�GTTQT�

9#40+0)��6JKU�QWVRWV�KU�C�UGOKEQPFWEVQT�VJCV�UJQWNF�PQV�DG�TGNKGF�WRQP�KP�VJG�GXGPV�QH�CP

GOGTIGPE[�EQPFKVKQP���+H�VJKU�UKIPCN�KU�WUGF��KV�UJQWNF�DG�KP�EQPLWPEVKQP�YKVJ�VJG�%./�$D

EQPVCEVU�
%./�%QPPGEVQT�:���RKPU���CPF����

�������6GUV�/QFG

%QPPGEVQT�G :���RKP��

(WPEVKQP�G 
1WVRWV��+PFKECVGU�6GUV�OQFG�KU�GPCDNGF�


���8FE�� #WVQOCVKE�OQFG�KU�UGNGEVGF�CPF�6GUV�OQFG�KU�GPCDNGF�KP�2CTCOGVGT����

����8FE�� #PQVJGT�OQFG�JCU�DGGP�UGNGEVGF��QT�CP�GTTQT�JCU�QEEWTTGF�

6GUV�OQFG�KU�WUGF�VQ�QRGTCVG�VJG�HN[KPI�EWVQHH�U[UVGO�YKVJQWV�JCXKPI�VQ�TWP�OCVGTKCN���+H�6GUV

/QFG�KU�GPCDNGF�KP�RCTCOGVGT����CPF�VJG�RTQRGT�RCTCOGVGTU�CPF�%./�RTQITCO�CTG�UVQTGF�

JQOKPI�VJG�CZKU����KP�/CPWCN�OQFG�CPF�UYKVEJKPI�VQ�#WVQOCVKE�OQFG�YKNN�VWTP�VJG�6GUV�/QFG

QWVRWV�QP���6JG�/CVGTKCN�5RGGF�KU�UKOWNCVGF�D[�RTGUUKPI�VJG�RNWU�QT�OKPWU�MG[�YJKNG�VJG

OCVGTKCN�URGGF�UETGGP�KU�FKURNC[GF��RTGUUKPI�VJG�%.�MG[�YKNN�ECWUG�VJG�UKOWNCVGF�OCVGTKCN�URGGF

VQ�IQ�VQ�\GTQ�

6JG�6GUV�OQFG�QWVRWV�KU�V[RKECNN[�YKTGF�VQ�C�NKIJV�QP�VJG�WUGT�EQPVTQN�RCPGN��QT�VQ�C�2.%�

016'��+H�6GUV�/QFG�KU�GPCDNGF�KP�RCTCOGVGT����CPF�#WVQOCVKE�OQFG�JCU�DGGP�UGNGEVGF�

UYKVEJKPI�VQ�2CTCOGVGT�OQFG�YKNN�ECWUG�VJG��+PXCNKF�/QFG��GTTQT�VQ�QEEWT�
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�������%WV�+PJKDKV�1WVRWV

%QPPGEVQT�G :���RKP��

(WPEVKQP�G 
1WVRWV��KPFKECVGU�VJCV�VJG�%WV�+PJKDKV�KPRWV�YCU�CEVKXCVGF�


���8FE�� %WV�+PJKDKV�KU�CEVKXCVGF�

����8FE�� %WV�+PJKDKV�KU�FGCEVKXCVGF�

9JGP�VJG�%WV�+PJKDKV�KPRWV�KU�RTGUUGF�KP�#WVQOCVKE�OQFG�CPF�VJG�HN[KPI�EWVQHH�KU�CV�VJG�JQOG

RQUKVKQP��VJG�HN[KPI�EWVQHH�YKNN�PQV�U[PEJTQPK\G�QT�RTQEGUU�VJG�OCVGTKCN���6JG�HN[KPI�EWVQHH�YKNN

TGOCKP�CV�VJG�JQOG�RQUKVKQP�CPF�VJG�%WV�+PJKDKV�QWVRWV�KU�VWTPGF�QP�

9JGP�VJG�%WV�+PJKDKV�KPRWV�KU�RTGUUGF�KP�#WVQOCVKE�OQFG�CPF�VJG�HN[KPI�EWVQHH�KU�DGIKPPKPI�QT

KU�U[PEJTQPK\GF�YKVJ�VJG�OCVGTKCN��VJG�HN[KPI�EWVQHH�YKNN�HKPKUJ�RTQEGUUKPI�VJG�RCTV�CPF�TGVWTP�VQ

VJG�JQOG�RQUKVKQP�CPF�YKNN�PQV�U[PEJTQPK\G�VQ�VJG�PGZV�RCTV���6JG�HN[KPI�EWVQHH�YKNN�TGOCKP�CV

VJG�JQOG�RQUKVKQP�CPF�VJG�%WV�+PJKDKV�QWVRWV�KU�VWTPGF�QP�

6JG�%WV�+PJKDKV�QWVRWV�TGOCKPU�KP�GHHGEV�WPVKN�VJG�%TQR�%WV�KPRWV�KU�CRRNKGF��QT�WPVKN�VJG�%./

KU�UYKVEJGF�HTQO�#WVQOCVKE�VQ�/CPWCN�OQFG�

6JG�%WV�+PJKDKV�QWVRWV�KU�V[RKECNN[�YKTGF�VQ�CP�KPFKECVQT�NKIJV�QP�VJG�WUGT�EQPVTQN�RCPGN��QT�VQ�C

2.%�

�������#ZKU����/CPWCN�/QFG

%QPPGEVQT�G :���RKP���

(WPEVKQP�G 0QV�CXCKNCDNG�CV�VJKU�VKOG��

��������#ZKU����#WVQOCVKE�/QFG

%QPPGEVQT�G :���RKP���

(WPEVKQP�G 0QV�CXCKNCDNG�CV�VJKU�VKOG�
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��������#ZKU����&TKXG�'PCDNG

%QPPGEVQT�G :���RKP���

(WPEVKQP��G 
1WVRWV��'PCDNGU�#ZKU����#ORNKHKGT


���8FE�� #ZKU����#ORNKHKGT�KU�GPCDNGF�HQT�QRGTCVKQP�

����8FE�� #ZKU����#ORNKHKGT�KU�PQV�GPCDNGF��DGECWUG�GKVJGT�VJG�#ZKU����&TKXG�4GCF[�KPRWV�KU

NQY�QT�C�GTTQT�JCU�QEEWTTGF�

6JG�#ZKU����&TKXG�'PCDNG�QWVRWV�KU�EQPPGEVGF�VQ�VJG�4(�KPRWV�QH�VJG�CZKU����CORNKHKGT


TGIWNCVQT�TGNGCUG�QP�6&/��-&5��GVE����

9#40+0)��6JG�4(��QWVRWV�QP�VJG�%./�EQPPGEVQT�:���RKP����OWUV�PQV�DG�WUGF�CU�VJG�#ZKU���

&TKXG�'PCDNG���+H�CZKU����KU�WUGF��VJGP�VJG�#ZKU����&TKXG�'PCDNG�QWVRWV�OWUV�DG�EQPPGEVGF�VQ

VJG�4(�KPRWV�QH�VJG�CZKU����CORNKHKGT�

9JGP�RQYGT�KU�CRRNKGF�VQ�VJG�%./�QT�YJGP�KV�KU�UYKVEJGF�QWV�QH�2CTCOGVGT�OQFG�VQ�/CPWCN

OQFG��VJG�%./�KPKVKCNK\GU�CPF�XGTKHKGU�VJCV�VJG�U[UVGO�KU�TGCF[�HQT�QRGTCVKQP���#HVGT�VJG�%./

U[UVGO�KU�XGTKHKGF��VJG�#ZKU����&TKXG�4GCF[�1WVRWV�VWTPU�QP��CRRN[KPI�4(�VQ�VJG�CORNKHKGT�

+H�CP�GTTQT�QEEWTU��VJG�#ZKU����&TKXG�4GCF[�QWVRWV�VWTPU�QHH�KOOGFKCVGN[�

��������#ZKU����$TCMG�4GNGCUG

%QPPGEVQT�G :���RKP���

(WPEVKQP��G 
1WVRWV��%QPVTQNU�VJG�#ZKU����UGTXQOQVQT	U�DTCMG���������������


���8FE�� #ZKU����UGTXQOQVQT	U�DTCMG�KU�FKUGPICIGF�

����8FE�� #ZKU����UGTXQOQVQT	U�DTCMG�KU�GPICIGF��DGECWUG�GKVJGT�VJG�#ZKU����&TKXG�4GCF[

KPRWV�KU�NQY�QT�C�GTTQT�JCU�QEEWTTGF�

9JGP�RQYGT�KU�CRRNKGF�VQ�VJG�%./��QT�YJGP�KV�KU�UYKVEJGF�QWV�QH�2CTCOGVGT�OQFG�VQ�/CPWCN

OQFG��VJG�%./�KPKVKCNK\GU�CPF�XGTKHKGU�VJCV�VJG�U[UVGO�KU�TGCF[�HQT�QRGTCVKQP���#HVGT�VJG�%./

U[UVGO�KU�XGTKHKGF��VJG�#ZKU����&TKXG�4GCF[�1WVRWV�VWTPU�QP��CRRN[KPI�4(�VQ�VJG�CORNKHKGT��

6JG�#ZKU����$TCMG�4GNGCUG�QWVRWV�YKNN�VWTP�QP���OKNNKUGEQPFU�CHVGT�VJG�#ZKU����&TKXG�4GCF[

QWVRWV�KU�GPGTIK\GF��CRRN[KPI�
���8FE�VQ�VJG�DTCMG�CPF�TGNGCUKPI�KV�

9JGP�VJG�
���8FE�KU�TGOQXGF��VJG�DTCMG�GPICIGU���+H�CP�GTTQT�QEEWTU��VJG�#ZKU����$TCMG

4GNGCUG�QWVRWV�VWTPU�QHH��ECWUKPI�VJG�DTCMG�VQ�GPICIG�KOOGFKCVGN[�
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��������#ZKU����5[UVGO�(CWNV

%QPPGEVQT�G :���RKP���

(WPEVKQP��G 0QV�CXCKNCDNG�CV�VJKU�VKOG�

��������#WZKNKCT[�1WVRWVU�
5VCPFCTF�%./�

%QPPGEVQT�G :���RKPU����VJTQWIJ���

(WPEVKQP��G 
1WVRWVU���7UGT�FGHKPGF�KP�VJG�RCTCOGVGTU�QT�RTQITCO


���8FE�� #WZKNKCT[�QWVRWV�KU�QP�

����8FE�� #WZKNKCT[�QWVRWV�KU�QHH�

6JG�UVCPFCTF�%./�JCU�UKZVGGP�CWZKNKCT[�QWVRWVU�YJKEJ�ECP�DG�WUGF�VQ�RGTHQTO�EGTVCKP

HWPEVKQPU�CU�FGHKPGF�KP�VJG�%./�RCTCOGVGTU�QT�VJG�WUGT�YTKVVGP�RTQITCO�

�����%./�9KVJ�'ZRCPUKQP�+�1�$QCTF�
1RVKQPCN�

6JG�%./�YKVJ�GZRCPUKQP�+�1�DQCTF�JCU�VJTGG�CFFKVKQPCN�EQPPGEVQTU�

• %QPPGEVQT�:�����CWZ��KPRWVU����VJTQWIJ���

• %QPPGEVQT�:�����CWZ��KPRWVU����VJTQWIJ����CPF�U[UVGO�KPRWVU�PGGFGF�HQT�CZKU��

• %QPPGEVQT�:�����CWZ��QWVRWVU����VJTQWIJ���

6JG�HQNNQYKPI�UGEVKQPU�FGUETKDG�VJGUG�EQPPGEVQTU�CPF�JQY�GCEJ�YQTMU�YJGP�KPVGTHCEGF�VQ�VJG

OCEJKPG�
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�������'ZRCPUKQP�%./�#WZKNKCT[�+PRWVU�
%QPPGEVQT�:���

(KIWTG�����KNNWUVTCVGU�%./�%QPPGEVQT�:���CPF�KVU�RKP�FGUKIPCVKQPU��

(KIWTG ��� :�� +PRWV %QPPGEVQT CPF 2KP &GUKIPCVKQPU
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���������#WZKNKCT[�+PRWVU�
%./�9KVJ�'ZRCPUKQP�+�1�$QCTF�

%QPPGEVQT�G :����RKPU���VJTQWIJ���

(WPEVKQP��G 
+PRWVU��WUGT�FGHKPGF�KP�VJG�RCTCOGVGTU�QT�RTQITCO


���8FE�� #WZKNKCT[�KPRWV�KU�QP�

����8FE�� #WZKNKCT[�KPRWV�KU�QHH�

%QPPGEVQT�:���JCU����CWZKNKCT[�KPRWVU�YJKEJ�HWPEVKQP�CU�FGHKPGF�KP�VJG�%./�RCTCOGVGTU�

QT�VJG�WUGT�RTQITCO�
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�������'ZRCPUKQP�%./�#WZKNKCT[�+PRWVU���#ZKU���5[UVGO�+PRWVU�
%QPPGEVQT�:���

(KIWTG�����KNNWUVTCVGU�%./�%QPPGEVQT�:���CPF�KVU�RKP�FGUKIPCVKQPU�

(KIWTG ��� :�� +PRWV %QPPGEVQT CPF 2KP &GUKIPCVKQPU
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���������#WZKNKCT[�+PRWVU�
%./�9KVJ�'ZRCPUKQP�+�1�$QCTF�

%QPPGEVQT ��:����RKPU���VJTQWIJ���

(WPEVKQP ��
+PRWVU���7UGT�FGHKPGF�KP�VJG�RCTCOGVGTU�QT�RTQITCO


���8FE ��#WZKNKCT[�KPRWV�KU�QP�

����8FE� ��#WZKNKCT[�KPRWV�KU�QHH�

%QPPGEVQT�:���JCU����CWZKNKCT[�KPRWVU�YJKEJ�RGTHQTO�HWPEVKQPU�CU�FGHKPGF�KP�VJG�%./

RCTCOGVGTU��QT�VJG�WUGT�RTQITCO�

���������#ZKU����#WVQOCVKE�/QFG

%QPPGEVQT�G :����RKP���

(WPEVKQP��G 0QV�CXCKNCDNG�CV�VJKU�VKOG�

���������#ZKU����%[ENG�5VCTV

%QPPGEVQT�G :����RKP���

(WPEVKQP��G 0QV�CXCKNCDNG�CV�VJKU�VKOG�

���������#ZKU����%[ENG�5VQR

%QPPGEVQT�G :����RKP���

(WPEVKQP��G 0QV�CXCKNCDNG�CV�VJKU�VKOG�

���������#ZKU����&TKXG�4GCF[

%QPPGEVQT�G :����RKP���

(WPEVKQP��G +PHQTOU�VJG�%./�VJCV�#ZKU����#ORNKHKGT�KU�TGCF[�HQT�QRGTCVKQP�


���8FE�� #ZKU����CORNKHKGT�JCU�RQYGT�CRRNKGF�CPF�VJG�$D�EQPVCEVU�JCXG�ENQUGF��VGNNKPI

VJG�%./�VJCV�VJG�CORNKHKGT�KU�QRGTCVKPI�RTQRGTN[�

����8FE�� #ZKU����CORNKHKGT�JCU�RQYGT�CRRNKGF��DWV�CP�CORNKHKGT�RTQDNGO�QT�C�RTQDNGO
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KP�VJG�&TKXG�1P�EKTEWKVT[�GZKUVU��RTGXGPVKPI�VJG�CORNKHKGT�$D�EQPVCEV�HTQO

ENQUKPI�

%GTVCKP�EQPFKVKQPU�OWUV�DG�UCVKUHKGF�VQ�CNNQY�VJG�UGTXQU�VQ�QRGTCVG�

9JGP�RQYGT�KU�CRRNKGF��VJG�%./�GZRGEVU�VQ�TGEGKXG�VJG�#ZKU����&TKXG�4GCF[�KPRWV�VJTQWIJ

VJG�$D�EQPVCEVU��KPFKECVKPI�VJG�#ZKU����UGTXQ�CORNKHKGT�CPF�RQYGT�UWRRN[�JCXG�RTQRGTN[

RQYGTGF�WR�CPF�VJG�CORNKHKGT�4(�
TGIWNCVQT�TGNGCUG��KPRWV�KU�TGCF[�HQT�VJG�#ZKU����&TKXG

'PCDNG�1WVRWV�
EQPPGEVQT�:���RKP�����

6JG�PQTOCNN[�QRGP�$D�EQPVCEVU�CTG�WUG�VQ�RTQXKFG�C�
��8FE�QWVRWV�VQ�VJG�#ZKU����&TKXG

4GCF[�KPRWV���6JGUG�EQPVCEVU�ENQUG�YJGP�VJG�RTQRGT�CORNKHKGT�EQPFKVKQPU�CTG�RTGUGPV���+H

VJGUG�EQPFKVKQPU�CTG�PQV�UCVKUHKGF��VJG�CRRTQRTKCVG�FKCIPQUVKE�OGUUCIG�KU�FKURNC[GF�

9JGP�VJG�%./�TGEGKXGU�VJG�#ZKU����&TKXG�4GCF[�KPRWV��KV�KUUWGU�VJG�#ZKU����&TKXG�'PCDNG

QWVRWV�VQ�CNNQY�VJG�CORNKHKGT�VQ�QRGTCVG�CPF�#ZKU����$TCMG�4GNGCUG�QWVRWV�VQ�TGNGCUG�VJG

OQVQT�DTCMG��KH�VJG�OQVQT�JCU�C�DTCMG��

%QPUWNV�VJG�CORNKHKGT�OCPWCN�
6&/��-&5��GVE���WUGF�KP�VJKU�CRRNKECVKQP�HQT�OQTG

KPHQTOCVKQP�

���������#ZKU����,QI�(QTYCTF

%QPPGEVQT�G :����RKP���

(WPEVKQP��G 
+PRWV��,QIU�VJG�CZKU����HQTYCTF


���8FE�� +P�/CPWCN�OQFG��CZKU�YKNN�OQXG�KP�VJG�HQTYCTF�FKTGEVKQP�CV�VJG�XGNQEKV[�UGV

KP�VJG�8GNQEKV[�#ZKU����RCTCOGVGT����
UYKVEJ�QP�WUGT�RCPGN�JGNF�ENQUGF�

���8FE�� +P�/CPWCN�OQFG��UVQRU�CZKU�HQTYCTF�OQVKQP�
UYKVEJ�QP�WUGT�RCPGN�KU�QRGP�

6JG�#ZKU����,QI�(QTYCTF�KPRWV�KU�V[RKECNN[�YKTGF�VQ�C�PQTOCNN[��QRGP�RWUJDWVVQP�UYKVEJ�QP

VJG�WUGT�EQPVTQN�RCPGN���9JGP�C�
���8FE�KU�CRRNKGF�VQ�VJG�#ZKU����,QI�(QTYCTF��CZKU��

YKNN�OQXG�HQTYCTF��6JG�8GNQEKV[�#ZKU����RCTCOGVGT�����URGEKHKGU�VJG�LQI�XGNQEKV[�HQT�CZKU

���CU�C�RGTEGPVCIG�QH�OCZKOWO�XGNQEKV[���6JG�LQI�XGNQEKV[�OWUV�PGXGT�GZEGGF�VJG�OCZKOWO

XGNQEKV[�

6JG�#ZKU����,QI�(QTYCTF�KPRWV�KU�FKUCDNGF�YJGP�VJG�%./�KU�KP�2CTCOGVGT�QT�#WVQOCVKE

/QFG�
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���������#ZKU����,QI�4GXGTUG

%QPPGEVQT�G :����RKP���

(WPEVKQP��G 
+PRWV��,QIU�VJG�CZKU����TGXGTUG


���8FE�� +P�/CPWCN�OQFG��CZKU�YKNN�OQXG�KP�VJG�TGXGTUG�FKTGEVKQP�CV�VJG�XGNQEKV[�UGV�KP

VJG�8GNQEKV[�#ZKU����RCTCOGVGT�����
UYKVEJ�QP�RCPGN�JGNF�ENQUGF�

���8FE�� +P�/CPWCN�OQFG��UVQRU�CZKU�TGXGTUG�OQVKQP���
UYKVEJ�QP�RCPGN�KU�QRGP�

6JG�#ZKU����,QI�4GXGTUG�KPRWV�KU�V[RKECNN[�YKTGF�VQ�C�PQTOCNN[�QRGP�RWUJDWVVQP�UYKVEJ�QP

VJG�WUGT�EQPVTQN�RCPGN���9JGP�C�
���8FE�KU�CRRNKGF�VQ�VJG�#ZKU����,QI�4GXGTUG��CZKU��

OQXGU�KP�VJG�TGXGTUG�FKTGEVKQP���6JG�8GNQEKV[�#ZKU����RCTCOGVGT�����URGEKHKGU�VJG�LQI

XGNQEKV[�HQT�CZKU����CU�C�RGTEGPVCIG�QH�OCZKOWO�XGNQEKV[���6JG�LQI�XGNQEKV[�ECP�PGXGT

GZEGGF�VJG�OCZKOWO�XGNQEKV[�

6JG�#ZKU����,QI�4GXGTUG�KPRWV�KU�FKUCDNGF�YJGP�VJG�%./�KU�KP�2CTCOGVGT�QT�#WVQOCVKE

OQFG�
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�������'ZRCPUKQP�%./�#WZKNKCT[�1WVRWVU�
%QPPGEVQT�:���

(KIWTG ��� :�� 1WVRWV %QPPGEVQT CPF 2KP &GUKIPCVKQPU
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���������#WZKNKCT[�1WVRWVU�
%./�9KVJ�'ZRCPUKQP�+�1�$QCTF�

%QPPGEVQT�G :����RKPU���VJTQWIJ���

(WPEVKQP��G 
1WVRWVU��7UGT�FGHKPGF�KP�VJG�RCTCOGVGTU�QT�RTQITCO


���8FE�� #WZKNKCT[�QWVRWV�KU�QP�

����8FE�� #WZKNKCT[�QWVRWV�KU�QHH�

%QPPGEVQT�:���JCU����CWZKNKCT[�QWVRWVU��WUGF�VQ�RGTHQTO�HWPEVKQPU�CU�FGHKPGF�KP�VJG�%./

RCTCOGVGTU�QT�WUGT�RTQITCO�

�����2CTCOGVGT�2TQITCOOCDNG�+PRWVU

• *QOG�%QOOCPF�+PRWV�#ZKU������4GHGT�VQ�EJCRVGT����2CTCOGVGT���

 
• 4GRGCV�.CUV�2CTV�+PRWV���4GHGT�VQ�EJCRVGT����2CTCOGVGT���

 
• %TQR�%WV�+PRWV�
#WZKNKCT[�+PRWV�����4GHGT�VQ�EJCRVGT����2CTCOGVGT���

 
• 4GXGTUKPI�*QNF�+PRWV���4GHGT�VQ�EJCRVGT����2CTCOGVGT���

 
• 6CKN�1WV�+PRWV���4GHGT�VQ�EJCRVGT����2CTCOGVGT���

 
• 5VCTV�#V�2TQITCO�$NQEM�����+PRWV���4GHGT�VQ�EJCRVGT����2CTCOGVGT���

 
• *QOG�%QOOCPF�+PRWV�#ZKU������4GHGT�VQ�EJCRVGT����2CTCOGVGT���

 
• (GGF�+PVGTTWRV�
#ZKU������4GHGT�VQ�EJCRVGT����2CTCOGVGT�����/QPKVQTKPI�#ZKU��

 
• (GGF�#PING�/QPKVQTKPI�
#ZKU������4GHGT�VQ�EJCRVGT����2CTCOGVGT�����/QPKVQTKPI�#ZKU��

 
• /CPWCN�8GEVQT���4GHGT�VQ�EJCRVGT����2CTCOGVGT���
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�����2CTCOGVGT�2TQITCOOCDNG�1WVRWVU

• 2QUKVKQP�6QNGTCPEG�1WVRWV�
#ZKU������4GHGT�VQ�EJCRVGT����2CTCOGVGT��

 
• #V�*QOG�1WVRWV�
#ZKU������4GHGT�VQ�EJCRVGT����2CTCOGVGT�����*QOKPI�5GVWR

 
• *QOG�'UVCDNKUJGF�1WVRWV�#ZKU������4GHGT�VQ�EJCRVGT����2CTCOGVGT���

 
• 2QUKVKQP�2TGUKIPCN�1WVRWV�
#ZKU������4GHGT�VQ�EJCRVGT����2CTCOGVGT���

 
• %TQR�%WV�1WVRWV�
#ZKU������4GHGT�VQ�EJCRVGT����2CTCOGVGT���

 
• 4GRGCV�.CUV�2CTV�1WVRWV�
#ZKU������4GHGT�VQ�EJCRVGT����2CTCOGVGT�����5RGE��(WPEVKQP�#�

 
• /GVGT�2WNUG�1WVRWV�
#ZKU������4GHGT�VQ�EJCRVGT����2CTCOGVGT�����5RGE��(WPEVKQP�#�

 
• 2QUKVKQP�6QNGTCPEG�1WVRWV�
#ZKU������4GHGT�VQ�EJCRVGT����2CTCOGVGT���

 
• *QOG�'UVCDNKUJGF�1WVRWV�#ZKU������4GHGT�VQ�EJCRVGT����2CTCOGVGT���

 
• 2QUKVKQP�2TGUKIPCN�1WVRWV�
#ZKU������4GHGT�VQ�EJCRVGT����2CTCOGVGT���

�����(NCIU�
5QHVYCTG�1WVRWVU�

6JG�%./�CNNQYU�HQT�VJG�RTQITCOOKPI�QH�HNCIU��YJKEJ�CTG�WUGF�D[�VJG�OCEJKPG�DWKNFGT�VQ�CUUKIP

QWVRWVU�VJCV�CTG�PQV�RJ[UKECNN[�CEEGUUKDNG���6JG�PWODGT�QH�HNCIU�CXCKNCDNG�FGRGPFU�QP�VJG�V[RG�QH

%./��UVCPFCTF�QT�GZRCPFGF���6CDNG�����UJQYU�VJG�PWODGT�QH�HNCIU�CXCKNCDNG�CPF�JQY�VJG[�CTG

JCPFNGF�KP�VJG�%./�UQHVYCTG�YJGP�EGTVCKP�EQPFKVKQPU�QEEWT�

(NCIU�ECP�DG�WUGF�CU�OCTMGTU�KP�VJG�%./�WUGTU�RTQITCO���(QT�GZCORNG��KH�VJG�OCEJKPG�DWKNFGT

FKFP	V�PGGF�C�JCTFYCTG�QWVRWV�UVQTGF�KP�VJG�2QUKVKQP�6QNGTCPEG�#��RCTCOGVGT��C�HNCI�
UQHVYCTG

QWVRWV��EQWNF�DG�UVQTGF��UCXKPI�VJG�JCTFYCTG�QWVRWV�HQT�UQOGVJKPI�GNUG�

6CDNG��������1WVRWV�&GHKPKVKQPU

       ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¾¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
       ·Standard CLM ·16 Hardware Outputs : 1-16        ·
       ·             ·83 Software Flags   : 17-99       ·
       ¼¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½
       ·Expanded CLM ·48 Hardware Outputs : 1-48        ·
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       ·             ·51 Software Flags   : 49-99       ·
       º¶¶¶¶¶¶¶¶¶¶¶¶¶¿¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
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1WVRWVU�CPF�(NCIU��������CTG�ENGCTGF�
UGV�VQ���XQNVU��YJGP�

��VJG�%./�KU�RQYGTGF�WR�KPKVKCNN[��QT�CHVGT�C�NQUU�QH�RQYGT

��VJGTG�KU�C�U[UVGO�HCWNV�
JCTFYCTG�QT�RTQITCO�

1WVRWV�(NCIU���������CTG�ENGCTGF�YJGP�

��VJG�%./�KU�RQYGTGF�WR�KPKVKCNN[��QT�CHVGT�C�NQUU�QH�RQYGT

��CP�'�5VQR�GTTQT�QEEWTU��QT�VJG�%./�KU�UYKVEJGF�VQ�2CTCOGVGT�/QFG�

1WVRWV�(NCIU���������CTG�TGVCKPGF�KP�4#/�D[�DCVVGT[���6JG[�ECP�QPN[�DG�ENGCTGF�

��KH�VJG[�CTG�VWTPGF�10�1((�KP�VJG�WUGT�RTQITCO

��KH�VJG�DCVVGT[�KU�FKUEQPPGEVGF�QT�HCKNU

1WVRWV�(NCIU���������CTG�UGV�KP�HKTOYCTG��CPF�VJG�UVCVG�QH�VJGUG�QWVRWVU�ECP�QPN[�DG�TGSWGUVGF

YKVJKP�VJG�WUGT�RTQITCO�

�� �����KPFKECVGU�/CPWCN�OQFG

�� �����KPFKECVGU�#WVQOCVKE�OQFG

�� ���EWTTGPVN[�PQV�WUGF

�� ���EWTTGPVN[�PQV�WUGF

�� ���EWTTGPVN[�PQV�WUGF

�� �����KPFKECVGU�C�U[UVGO�HCWNV

�� ���EWTTGPVN[�PQV�WUGF

�� ���EWTTGPVN[�PQV�WUGF

�� ���EWTTGPVN[�PQV�WUGF

�� ���EWTTGPVN[�PQV�WUGF

�� ���EWTTGPVN[�PQV�WUGF
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4'8��$������� 2#4#/'6'45 ���

%*#26'4����5;56'/�#0&�#:+5�2#4#/'6'45

2TKQT�VQ�RTQITCOOKPI�CPF�QRGTCVKPI�VJG�%./�EQPVTQN��VJG�WUGT�OWUV�GPVGT�C�UGV�QH�U[UVGO�CPF
CZKU�TGNCVGF�RCTCOGVGTU�KPVQ�VJG�%./�OGOQT[���6JGUG�RCTCOGVGTU�CTG�WUGF�VQ�CFCRV�VJG�OGEJCPKECN
EJCTCEVGTKUVKEU�CPF�FGHKPG�MG[�+�1�EQPPGEVKQPU�DGVYGGP�VJG�%./�CPF�VJG�OCEJKPG�DGKPI�EQPVTQNNGF�

#NN�XCNWGU�HQT�RCTCOGVGTU�OWUV�DG�MPQYP�DGHQTG�CP�CRRNKECVKQP�RTQITCO�ECP�DG�YTKVVGP���+H�C
HWPEVKQP�KU�RTQITCOOGF�QT�CVVGORVGF�VJCV�YQWNF�GZEGGF�VJG�EQPFKVKQPU�GUVCDNKUJGF�D[�VJG
RCTCOGVGTU��VJG�EQPVTQN�YKNN�JCNV�CPF�C�FKCIPQUVKE�GTTQT�YKNN�DG�FKURNC[GF�

6JKU�EJCRVGT�EQPVCKPU�C�EQORNGVG�NKUV�QH�CNN�RCTCOGVGTU�CPF�VJGKT�TGSWKTGF�HQTOCVU��CPF�VJG
RTQEGFWTG�HQT�GPVGTKPI�U[UVGO�RCTCOGVGTU�KPVQ�VJG�%./������/�%QPVTQN���/CKPVCKP�CP�CEEWTCVG
NKUV�QH�RCTCOGVGT�GPVTKGU�HQT�VJG�U[UVGO���#RRGPFKZ�&�EQPVCKPU�YQTM�UJGGVU�HQT�TGEQTFKPI�VJG
RCTCOGVGT�GPVTKGU�

.QUU�QH�RCTCOGVGT�GPVTKGU�HTQO�RQYGT�HCKNWTG�KU�RTGXGPVGF�D[�C�DCVVGT[�DCEMWR�QP�VJG�/1-���
ECTF�
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��� 2#4#/'6'45 4'8��$������

�����2CTCOGVGT�'PVT[

2CTCOGVGT�PWODGTU�CTG�CUUKIPGF�CU�HQNNQYU�

• 2CTCOGVGTU���VQ����CRRN[�VQ�#ZKU���

• 2CTCOGVGTU����VQ����CRRN[�VQ�#ZKU���

• 2CTCOGVGTU����VQ����CRRN[�VQ�IGPGTCN�U[UVGO�TGSWKTGOGPVU�

$GHQTG�RCTCOGVGTU�ECP�DG�GPVGTGF��VJG�%./�OWUV�DG�RNCEGF�KP�2CTCOGVGT�OQFG��CPF�VJG
'OGTIGPE[�5VQR�UKIPCN�OWUV�DG�RTGUGPV���6JG�RCTCOGVGTU�CTG�EJGEMGF�GCEJ�VKOG�VJG�%./�KU
RQYGTGF�WR��CU�YGNN�CU�GCEJ�VKOG�RCTCOGVGTU�CTG�TGCF�KPVQ�%./�OGOQT[���+H�CP[�CTG�KPEQTTGEV�QT
OKUUKPI��CP�CRRTQRTKCVG�GTTQT�OGUUCIG�KU�FKURNC[GF���7RQP�GZKV�HTQO�VJG�RCTCOGVGT�OQFG��KH�CP[
RCTCOGVGTU�JCXG�DGGP�EJCPIGF��KPVGTPCN�DWHHGTU�VJCV�CTG�FGRGPFGPV�QP�RCTCOGVGT�XCNWGU�CTG�TG�
ECNEWNCVGF���&WTKPI�VJCV�VKOG��VJG�OGUUCIG��2NGCUG�9CKV����KU�FKURNC[GF�

+H�CP[�GPVTKGU�CTG�KPEQTTGEV��VJG�GTTQT�OGUUCIG��+PXCNKF�+PRWV�
2CTCOGVGT�&GUETKRVKQP���CRRGCTU���+P
VJCV�ECUG��UYKVEJ�DCEM�VQ�2CTCOGVGT�OQFG�CPF�RTGUU�VJG�%.�
%NGCT��MG[�VQ�FKURNC[�VJG�KPXCNKF
RCTCOGVGT�

'PVGT�QT�EJCPIG�C�2CTCOGVGT	U�FCVC�D[�YTKVKPI�QXGT�CP[�RTGXKQWU�FCVC�UVQTGF���1PEG�VJG�PGY�FCVC
JCXG�DGGP�GPVGTGF��RTGUU�VJG�5VQTG�MG[���+H�VJG�5VQTG�MG[�KU�PQV�RTGUUGF��VJG�FCVC�YKNN�EJCPIG�DCEM
VQ�VJG�RTGXKQWUN[�UVQTGF�FCVC���#HVGT�VJG�5VQTG�MG[�KU�RTGUUGF��VJG�RCTCOGVGT�PWODGT�FKURNC[GF�YKNN
KPETGCUG�VQ�VJG�PGZV�RCTCOGVGT���#P�CUVGTKUM�
���CRRGCTU�KH�VJG�RCTCOGVGT�KPHQTOCVKQP�KU�KPEQTTGEV�

6JGTG�CTG�VYQ�YC[U�VQ�XKGY�QT�UGNGEV�VJG�RCTCOGVGT�KPHQTOCVKQP���1PG�YC[�KU�D[�RTGUUKPI�VJG��
�
RNWU�QT�����OKPWU�MG[U��VQ�UETQNN�VJTQWIJ�VJGO��WR�QT�FQYP���6JG�QVJGT�YC[�KU�VQ�RQUKVKQP�VJG
EWTUQT�QP�VJG�RCTCOGVGT�PWODGT��D[�RTGUUKPI�VJG�ECTTKCIG�TGVWTP�
%4��MG[�CPF�GPVGTKPI�VJG�PWODGT
QH�VJG�FGUKTGF�RCTCOGVGT���2TGUU�VJG�NGHV�QT�TKIJV�CTTQY�MG[�VQ�RQUKVKQP�VJG�EWTUQT�CU�FGUKTGF��
&GEKOCN�RQKPVU�CTG�RTGUGPV�HQT�VJQUG�RCTCOGVGTU�FGCNKPI�YKVJ�RQUKVKQP���
+H�[QW�EJCPIG�RCTCOGVGT�XCNWGU��CNN�VJG�RTQITCO�DNQEMU�VJCV�FGRGPF�QP�VJQUG�RCTCOGVGTU�CTG
TGECNEWNCVGF�YJGP�[QW�NGCXG�VJG�RCTCOGVGT�GPVT[�OQFG���6JG�OGUUCIG�	RNGCUG�YCKV	�CRRGCTU�QP�VJG
FKURNC[�YJKNG�TGECNEWNCVKPI�VCMGU�RNCEG�
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�������+PKVKCN�&KURNC[�5GVWR

6Q�GPUWTG�VJG�FKURNC[�CRRGCTU�CU�UJQYP�KP�VJKU�OCPWCN��UGV�2CTCOGVGT����HQT�VJG�'PINKUJ
NCPIWCIG���

���5GNGEV�2CTCOGVGT�OQFG�
���2TGUU�VJG�ECTTKCIG�TGVWTP�
%4��MG[�
���2TGUU�VJG�GKIJV�CPF�VJG�VYQ�MG[�
���'PVGT���QT���KP�VJG�HKTUV�FKIKV�CPF�C�QPG�KP�VJG�VJKTF�FKIKV�
���6JG�FKURNC[�YKNN�CRRGCT�CU�HQNNQYU�

  ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹              ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
  ·Language        ·              ·Language        ·       
  ·P82      2 0 1 0 ·              ·P82      3 0 1 0 ·
  º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»              º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
  Two Decimal Places              Three Decimal Places
  English Language                English Language

�������#WZKNKCT[�+PRWVU�1WVRWVU

%GTVCKP�RCTCOGVGTU�TGSWKTG�VJG�UGNGEVKQP�QH�CWZKNKCT[�KPRWVU�QT�CWZKNKCT[�QWVRWVU�VQ�DG�WUGF��
6JG�CWZKNKCT[�PWODGTU�WUGF�OWUV�DG�UGNGEVGF�D[�VJG�OCEJKPG�DWKNFGT�CPF�UJQYP�QP�VJG
KPVGTEQPPGEV�FTCYKPIU��YJGTG�CRRNKECDNG���'CEJ�CWZKNKCT[�QWVRWV�UGNGEVGF�UJQWNF�DG�WPKSWG�VQ
VJCV�RCTCOGVGT�

9#40+0)��#WZKNKCT[�KPRWV�CPF�QWVRWV�PWODGTU�VJCV�JCXG�DGGP�CUUKIPGF�D[�VJG�OCEJKPG

DWKNFGT�HQT�C�URGEKHKE�RWTRQUG�OWUV�PQV�DG�EJCPIGF���2GTUQPCN�KPLWT[�QT�FCOCIG�VQ�VJG

OCEJKPG�FTKXG�VTCKP�EQWNF�TGUWNV�HTQO�UWEJ�EJCPIGU�

�����+PRWV�7PKVU

6JG�WUGT�URGEKHKGU�OQUV�RCTCOGVGT�FCVC�KP�VGTOU�QH�KPRWV�WPKVU�
+7����#�WPKV�KU�FGHKPGF�D[�VJG�WUGT�
CPF�ECP�DG�HGGV��KPEJGU��OKNNKOGVGT��FGITGGU��TCFKCPU��GVE���1PEG�VJG�WUGT�JCU�EJQUGP�VJG�WPKV�QH
OGCUWTGOGPV��CNN�RQUKVKQP�CPF�HGGF�TCVG�FCVC�OWUV�DG�KP�CEEQTFCPEG�VQ�VJCV�WPKV���(QT�GZCORNG��VJG
KPRWV�WPKV�EQWNF�DG�URGEKHKGF�KP�KPEJGU���6JG�(GGF�%QPUVCPV�RCTCOGVGT�2���KU�KP�KPEJGU���6JG
8GNQEKV[�RCTCOGVGT�
2����KU�KP�KPEJGU�RGT�UGEQPF���6JG�#EEGNGTCVKQP�4CVG�RCTCOGVGT�
2����KU�KP
KPEJGU�RGT�UGEQPF�USWCTGF�

6JG�(GGF�%QPUVCPV�RCTCOGVGTU�2���HQT�#ZKU����CPF�RCTCOGVGT����HQT�#ZKU����OWUV�DG�FGVGTOKPGF
DGHQTG�VJG�TGOCKPKPI�RCTCOGVGTU�ECP�DG�GPVGTGF���6JGUG�VYQ�RCTCOGVGTU�FGHKPG�VJG�KPRWV�WPKVU�
+7�
HQT�OQXGOGPV�QH�GCEJ�CZKU�
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�����%./����2CTCOGVGT�.KUV

#�NKUVKPI�QH�RCTCOGVGTU�CXCKNCDNG�KP�VJG�%./������/�UQHVYCTG���8GTUKQP�./���������:�

NO.     Description      Axis     NO.      DESCRIPTION      Axis

P00     Feed Constant     1     P40     Feed Constant     2
P01     Encoder Data      1     P41     Encoder Data      2
P02     Velocity          1     P42     Velocity          2
P03     Drive Sensit.     1     P43     Drive Sensit.     2
P04     Accel. Rate       1     P44     Accel. Rate       2
P05     Position Gain     1     P45     Position Gain     2      
P06     Direction         1     P46     Direction         2
P07     Position Tol.     1     P47     Position Tol.     2
P08     Homing Setup      1     P48     Homing Setup      2
P09     Homing Offset     1     P49     Homing Offset     2
P10     Homing Setup I/O  1     P50     Homing Setup I/O  2
P11     Min. Travel       1     P51     Min. Travel       2
P12     Max. Travel       1     P52     Max. Travel       2
P13     Pos. Presignal    1     P53     Pos. Presignal    2
P14     Monitoring        1     P54     Monitoring        2
P15     Immediate Stop    1     P55     Special Func.     2
P16     Cut Width         1     P56     Rotary Table      2
P17     Knee Point        1     P57     Knee Point        2
P18     Material Speed    1     P58     Synchr. Diff.     2     
P19     Test Mode         1  ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
P20     Man. Cut-Vector   1  ·NOTE: The following parameters are ·
P21     Length Corr.      1  ·      Not Used (Free)             ·
P22     Special Funct 1   1  ·                                  ·
P23     Crop Cut          1  ·        (P27 through P37)         ·
P24     Reversing Hold    1  ·        (P59 through P79)         ·
P25     Restende          1  ·        (P88 through P99)         ·
P26     Special Funct 2   1  º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
P38     Feed Constant MW  1
P39     Enc Lines/Rev MW  1

                 General System Requirements:

                     NO.     Description
                     P80     Serial Inteface
                     P81     Serial Interface
                     P82     Language
                     P83     Memory Display
                     P84     Start Task 2 & 3
                     P85     Interrupt Vector
                     P86     Manual Vector
                     P87     Variation
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�����&GUETKRVKQP�QH�VJG�2CTCOGVGTU

6JKU�UGEVKQP�FGUETKDGU�VJG�RWTRQUG�QH�GCEJ�RCTCOGVGT��CPF�JQY�GCEJ�KU�WUGF���+P�OCP[�ECUGU��CP
GZCORNG�KU�RTQXKFGF�VQ�JGNR�[QW�DGVVGT�WPFGTUVCPF�JQY�VQ�KPVGTRTGV�YJCV�[QW�UGG�FKURNC[GF�QP�VJG
%./�UETGGP�

016'��6JG�KPRWVU�CPF�QWVRWVU��CU�YGNN�CU�CP[�XCNWGU�UJQYP�KP�VJG�FGUETKRVKQP�QH�VJG�RCTCOGVGTU�

CTG�KPVGPFGF�CU�GZCORNGU�QPN[�

%#76+10��9JGP�CUUKIPKPI�QWVRWVU�KP�RCTCOGVGT�GPVT[��VCMG�ECTG�VQ�CXQKF�FWRNKECVG�CUUKIPOGPV

QH�KPRWVU�CPF�QWVRWVU��YJKEJ�ECP�ECWUG�OCEJKPG�OCNHWPEVKQPU�

�������2CTCOGVGTU�HQT�#ZKU��

2CTCOGVGTU���VQ����CRRN[�QPN[�VQ�#ZKU���

���������2CTCOGVGT������(GGF�%QPUVCPV�#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·Feed Constant A1 ·
·P00    0001.0000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
        ¶¶¶¶¾¶¶¶¶
            ·
            º¶¶¶¶¶ Feed Constant in input units per encoder  
                        revolution.

6JG�(GGF�%QPUVCPV�KU�VJG�TCVKQ�QH�OCVGTKCN�OQXGOGPV�RGT�GPEQFGT�TGXQNWVKQP���6JG�PWODGT
GPVGTGF�GSWCNU�VJG�FKUVCPEG�VJG�CZKU�YKNN�VTCXGN�RGT�QPG�TGXQNWVKQP�QH�VJG�GPEQFGT��

6JG�XCNWG�KP�VJKU�RCTCOGVGT�KU�GPVGTGF�KP�KPRWV�WPKVU���+PRWV�WPKVU�ECP�DG�OKNNKOGVGTU�
EGPVKOGVGTU��OGVGTU��KPEJGU��FGITGGU��GVE����

016'��6JG�KPRWV�WPKVU�WUGF�KP�VJG�(GGF�%QPUVCPV�RCTCOGVGT�OWUV�TGOCKP�EQPUKUVGPV

VJTQWIJQWV�VJG�RCTCOGVGTU�CPF�RTQITCO�

6JG�(GGF�%QPUVCPV�GPVT[�OC[�DG�GPVGTGF�CPF�FKURNC[GF�WUKPI�HQWT��QT�HKXG��FGEKOCN�RNCEGU�
�+H�VJG�HKTUV�FKIKV�KP�RCTCOGVGT����KU�C������VJGP�HQWT�FGEKOCN�RNCEGU�CTG�UJQYP���+H�VJG�HKTUV
FKIKV�KP�RCTCOGVGT����KU�C������VJGP�HKXG�FGEKOCN�RNCEGU�CTG�UJQYP�
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6JG�NKOKVU�CTG�

2CTCOGVGT����
HKTUV�FKIKV��������������������OKP�������������OCZ�
2CTCOGVGT����
HKTUV�FKIKV��������������������OKP�������������OCZ��

5QOG�QH�VJG�EQOOQP�ECNEWNCVKQPU�QH�VJG�(GGF�%QPUVCPV�CTG�

DCNN�UETGY�NGCF�
WPKVU�TGX�
$CNN�5ETGY�� ¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶

IGCT�TCVKQ

RKPKQP�RKVEJ�FKCOGVGT���RK����
4CEM�CPF�2KPKQP���¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶

IGCT�TCVKQ

TQNN�FKCOGVGT���RK
4QNN�(GGF�5[UVGOU����¶¶¶¶¶¶¶¶¶¶¶¶¶

IGCT�TCVKQ
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���������2CTCOGVGT������'PEQFGT�&CVC�#ZKU���
+PETGOGPVCN�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Encoder Data  A1 ·
·P01 00 0000 0000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
     ¸¶�¶¾¶¶�¶¾¶¶
     ·   ·    ·  
     ·   ·    º¶¶  Not used
     ·   ·       
     ·   º¶¶¶¶¶¶¶  Line counts per revolution                
     ·           
     º¶¶¶¶¶¶¶¶¶¶¶  00 = Incremental encoder enabled

6JG�%./�CNNQYU�CP�KPETGOGPVCN�QT�CDUQNWVG�GPEQFGT�VQ�DG�WUGF���9JGP����KU�RTQITCOOGF
KP�VJG�HKTUV�VYQ�FKIKVU��VJG�%./�KU�UGV�HQT�CP�KPETGOGPVCN�GPEQFGT�QP�CZKU����
5GG�CNUQ
��������

6JG�PGZV�HQWT�FKIKVU�URGEKH[�VJG�PWODGT�QH�NKPG�EQWPVU�HTQO�VJG�KPETGOGPVCN�GPEQFGT��RGT
TGXQNWVKQP��YJKEJ�KU�WUGF�KP�UGXGTCN�FKHHGTGPV�EQORWVCVKQPU�TGNCVGF�VQ�RQUKVKQPKPI�

6JG�NCUV�HQWT�FKIKVU�CTG�PQV�WUGF�YJGP�CP�KPETGOGPVCN�GPEQFGT�KU�GPCDNGF���+P�VJCV�ECUG�
GPVGT�HQWT�\GTQU�

6JG�KPHQTOCVKQP�HQT�VJKU�GPVT[�KU�RTQXKFGF�QP�VJG�OQVQT�FCVC�RNCVG�CPF�QT�VJG�KPETGOGPVCN
GPEQFGT�KVUGNH�

6JG�KPETGOGPVCN�GPEQFGT�GPVT[�JCU�VJG�HQNNQYKPI�NKOKVU�

������OKPKOWO
������OCZKOWO

'ZCORNG�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
·Encoder Data  A1 ·
·P01 00 1250 0000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»     
     ¸¶ ¸¶¶¶
     ·  º¶¶¶¶¶¶¶¶¶  1250 Lines per revolution
     ·       
     º¶¶¶¶¶¶¶¶¶¶¶¶  Incremental encoder enabled
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���������2CTCOGVGT������'PEQFGT�&CVC�#ZKU���
#DUQNWVG�

                                                        
¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹  
·Encoder Data  A1 ·
·P01 21 1024 0256 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
     ¸¶ ¸¶¶¶ ¸¶¶¶
     ·  ·    º¶¶¶¶ Number of revolutions
     ·  ·    
     ·  º¶¶¶¶¶¶¶¶¶ Resolution of encoder: In steps per 360
     ·             degrees revolution of encoder
     ·       
     º¶¶¶¶�12 = Single-turn absolute encoder with 12 bits
           21 = Multi-turn absolute encoder with 21 bits     
           24 = Multi-turn absolute encoder with 24 bits

6JG�%./�CNNQYU�CP�KPETGOGPVCN�QT�CDUQNWVG�GPEQFGT�VQ�DG�WUGF���6JKU�RCTCOGVGT�URGEKHKGU
VJG�V[RG�QH�CDUQNWVG�GPEQFGT�FGXKEG�WUGF�HQT�#ZKU����
5GG�CNUQ���������

6JG�HKTUV�VYQ�FKIKVU�UGNGEV�VJG�V[RG�QH�CDUQNWVG�GPEQFGT�DGKPI�WUGF�YKVJ�VJG�%./���6JG�%./
YKNN�CEEGRV�VJTGG�V[RGU�QH�CDUQNWVG�GPEQFGTU���6JGUG�VJTGG�V[RGU�CTG����DKV�UKPING�VWTP�����DKV
OWNVK�VWTP��CPF����DKV�OWNVK�VWTP�

6JG�PGZV�HQWT�FKIKVU�URGEKH[�VJG�TGUQNWVKQP�QH�VJG�CDUQNWVG�GPEQFGT���6JG�TGUQNWVKQP�KU�VJG
PWODGT�QH�RWNUGU�
DKV�EQWPV��RGT�TGXQNWVKQP�QH�VJG�GPEQFGT�

6JG�NCUV�HQWT�FKIKVU�URGEKH[�VJG�PWODGT�QH�TGXQNWVKQPU�QH�VJG�GPEQFGT�HQT�VJG�GPVKTG�UGV�QH
FCVC���6JG�PWODGT�QH�TGXQNWVKQPU�KU�VJG�OCZKOWO�VJG�CDUQNWVG�GPEQFGT�YKNN�VWTP�DGHQTG�KV
GKVJGT�RJ[UKECNN[�UVQRU�QT�ECWUGU�CP�GTTQT�D[�GZEGGFKPI�KVU�TCPIG�

6JG�TGUQNWVKQP�CPF�VJG�PWODGT�QH�TGXQNWVKQPU�OWUV�DG�CP�GXGP�RQYGT�QH�����6JG�OCZKOWO
PWODGT�HQT�VJG�TGUQNWVKQP�CPF�VJG�PWODGT�QH�TGXQNWVKQPU�KU��������6JG�KPHQTOCVKQP�HQT�VJKU
GPVT[�KU�RTQXKFGF�QP�VJG�GPEQFGT�FCVC�RNCVG�
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'ZCORNG�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹    
·Encoder Data  A1 ·    
·P01 24 1024 1024 ·    
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»    
     ¸¶ ¸¶¶¶ ¸¶¶¶
     ·  ·    º¶¶¶¶ 1024 = Number of revolutions
     ·  ·
     ·  º¶¶¶¶¶¶¶¶¶ 1024 = Resolution of encoder
     ·          
     º¶¶¶¶¶¶¶¶¶¶¶24 = Multi-turn absolute encoder with 24 bits

����������2CTCOGVGT������8GNQEKV[�#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Velocity  Axis 1 ·
·P02 000050.00 10 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
     ¸¶¶¶¶¶¶¶¶ ¸¶
     ·         º¶ Jog Velocity: Percentage of max. velocity. 
     ·   
     º¶¶¶¶¶¶¶¶¶¶¶ Max. velocity for axis 1 (Input Units/Sec).

6JG�HKTUV�GKIJV�FKIKVU�URGEKHKGU�VJG�OCZKOWO�XGNQEKV[�HQT�CZKU���KP�KPRWV�WPKVU�RGT�UGEQPF��
6JG�KPRWV�WPKVU�CTG�FGHKPGF�KP�RCTCOGVGT����
(GGF�%QPUVCPV��

6JG�OCZKOWO�XGNQEKV[�FGRGPFU�QP�VJG�(GGF�%QPUVCPV�
2����CPF�&TKXG�+PRWV�5GPUKVXKV[

2������6JG�%./�YKNN�QWVRWV�C�EQOOCPF�XQNVCIG�KP�VJG�RQUKVKXG�QT�PGICVKXG�FKTGEVKQP��CPF
CV�C�EGTVCKP�URGGF��FGRGPFKPI�QP�VJG�FGUKTGF�FKTGEVKQP�CPF�EQOOCPF�XQNVCIG���6JG
OCZKOWO�EQOOCPF�XQNVCIG�CPF�VJG�OCZKOWO�42/�QH�VJG�OQVQT�CTG�FGHKPGF�KP�VJG�&TKXG
+PRWV�5GPUKVKXKV[�RCTCOGVGT�
2������6JG�XGNQEKV[�RCTCOGVGT�FQGU�PQV�JCXG�VQ�DG�UGV�VQ
OCZKOWO���+H�C�UNQYGT�42/�KU�FGUKTGF��ECNEWNCVG�VJG�RCTCOGVGT�HQT�VJCV�42/��

6JG�NCUV�VYQ�FKIKVU�URGEKH[�VJG�LQI�XGNQEKV[�HQT�CZKU�����6JG�LQI�XGNQEKV[�KU�C�RGTEGPVCIG�QH
OCZKOWO�XGNQEKV[�
�����������������
#�HQTOWNC�HQT�ECNEWNCVKPI�OCZKOWO�XGNQEKV[�

/CZ��8GNQEKV[ /CZ��42/�
2����:�(GGF�%QPUVCPV�
2���

+PRWV�7PKVU�5GE�����������¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶

��
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'ZCORNG�

&TKXG�+PRWV�5GPUKVKXKV[�
2�����������42/�CV���8

(GGF�%QPUVCPV�
2�������������+PRWV�7PKVU�4GXQNWVKQP

�������������42/�:��������+PRWV�7PKVU�4GX�
/CZ��8GNQEKV[������¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶���� ������+PRWV�7PKVU�UGE�

���������

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Velocity  Axis 1 ·
·P03 000078.54 10 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»  
     ¸¶¶¶¶¶¶¶¶ ¸¶
     ·         º¶¶ 10 = Jog Velocity (10% = 150 RPM)
     ·         
     º¶¶¶¶¶¶¶¶¶¶¶¶ 78.54 = Max. Velocity (1500 RPM)

6JG�XGNQEKV[�
CZKU����RCTCOGVGT�GPVT[�KU�GPVGTGF�CPF�FKURNC[GF�VQ�VYQ�QT�VJTGG�FGEKOCN
RNCEGU��FGRGPFKPI�QP�VJG�HKTUV�FKIKV�KP�RCTCOGVGT������6JG�NKOKVU�CTG�CU�HQNNQYU�
������������������������
2CTCOGVGT����
HKTUV�FKIKV��������������������OKP�������������OCZ�

2CTCOGVGT����
HKTUV�FKIKV��������������������OKP�������������OCZ�
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����������2CTCOGVGT������&TKXG�+PRWV�5GPUKVKXKV[�#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Drive Sensit. A1 ·
·P03    3000 10.0 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
        ¸¶¶¶ ¸¶¶¶
        ·    · 
        ·    · 
        ·    º¶¶¶¶ Command voltage for maximum motor RPM.    
        ·        
        º¶¶¶¶¶¶¶¶¶ Maximum motor RPM for the specified command
                       voltage.

6JKU�RCTCOGVGT�FGHKPGU�VJG�UGPUKVKXKV[�QH�VJG�OQVQT�42/�VQ�VJG�FTKXG�XQNVCIG�HQT�CZKU���

6JG�HKTUV�HQWT�FKIKVU�URGEKH[�VJG�OCZKOWO�42/�QH�VJG�OQVQT���9JGP�VJG�EQOOCPF�XQNVCIG
KU�CV�OCZKOWO��VJG�OQVQT�YKNN�QRGTCVG�CV�VJKU�42/���6JG�GPVT[�TCPIG�HQT�OCZKOWO�42/
KU�

������OKPKOWO
������OCZKOWO�

6JG�NCUV�VJTGG�FKIKVU�URGEKH[�VJG�EQOOCPF�XQNVCIG�HQT�OCZKOWO�42/���6JG�GPVT[�TCPIG�HQT
EQOOCPF�XQNVCIG�KU�

������OKPKOWO
������OCZKOWO

6JG�KPHQTOCVKQP�HQT�VJKU�RCTCOGVGT�ECP�DG�HQWPF�QP�VJG�CORNKHKGT	U�RGTUQPCNKV[�OQFWNG�HQT
VJG�FTKXG�U[UVGO�
OQVQT��CORNKHKGT��GVE�����4GHGT�VQ�VJG�OCPWCN�HQT�VJG�CORNKHKGT�DGKPI�WUGF

6&/��-&5��GVE�����6JG�%./�WUGU�VJG�FKHHGTGPVKCN�EQOOCPF�KPRWV�QH�'��'���CNUQ�HQWPF�KP
VJG�OCPWCN�HQT�VJG�URGEKHKE�FTKXG�U[UVGO�

'ZCORNG�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹     
·Drive Sensit. A1 ·     
·P03    1500 10.0 ·     
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»     
       ¸¶¶¶¶ ¸¶¶¶
       ·     º¶¶¶ 10 Volts command
       ·          
       º¶¶¶¶¶¶¶¶¶ 1500 maximum RPM
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9JGP�VJG�%./�KU�EQOOCPFGF�VQ�QRGTCVG�CV�OCZKOWO�42/��VJG�%./�QWVRWVU����XQNVU
HTQO�EQPPGEVQT�:��RKP���
#����TGHGTGPEGF�VQ�EQPPGEVQT�:��RKP���
�8����6JG����XQNV�QWVRWV
YKNN�IQ�VQ�VJG�'��'��KPRWV�QH�VJG�FTKXG��ECWUKPI�VJG�OQVQT�VQ�QRGTCVG�CV������42/�

����������2CTCOGVGT������#EEGNGTCVKQP�#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Accel. Rate   A1 ·
·P04     00386.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
            ¶¶¾¶¶
              ·
              ·
              º¶¶¶ Axis 1 accelerates and decelerates at this     
                   specified rate (input unit per second 2).

6JG�CEEGNGTCVKQP�RCTCOGVGT�FGHKPGU�VJG�TCVG�CV�YJKEJ�VJG�FTKXG�ECP�CEEGNGTCVG��HTQO�C�\GTQ�JQNFKPI
UVCVG�VQ�C�FGUKTGF�URGGF���6JKU�RCTCOGVGT�CNUQ�FGHKPGU�TCVG�CV�YJKEJ�VJG�FTKXG�ECP�FGEGNGTCVG��HTQO�C
FGUKTGF�URGGF�VQ�C�\GTQ�JQNFKPI�UVCVG�

6JKU�RCTCOGVGT�RTQXKFGU�RTQVGEVKQP�HQT�VJG�OCEJKPGT[��D[�NKOKVKPI�VJG�COQWPV�QH�VQTSWG�RTQFWEGF
FWTKPI�URGGF�EJCPIGU���6JG�FTKXG�U[UVGO�OWUV�DG�ECRCDNG�QH�CEEGNGTCVKPI�CV�VJG�TCVG�URGEKHKGF�JGTG�
QT�CP�GTTQT�OGUUCIG�QEEWTU�FWTKPI�VJG�URGGF�EJCPIG�

6JG�RCTCOGVGT�XCNWG�KU�URGEKHKGF�KP�KPRWV�WPKVU��UGEQPF��
WPKVU�UGEQPF�UGEQPF���

'ZCORNG�

6Q�RTQITCO�VJG�OCEJKPG�KP�VJG�HQTEG�QH��)��CUUWOKPI�[QWT�KPRWV�WPKVU�CTG�RTQITCOOGF�KP�KPEJGU�
�)����������HGGV�UGEQPF�

%QPXGTV�VQ�KPEJGU��
KPRWV�WPKVU��KPEJGU�WUGF�KP�VJKU�GZCORNG�

������������������:��������������KPEJGU�UGEQPF�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
·Accel. Rate   A1 ·   
·P04      0385.92 ·   
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   
            ¸¶¶¶¶
            ·
            º¶¶¶¶ 385.92 inches/second 2
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6JG�PWODGT�QH�FGEKOCN�RNCEGU��VYQ�QT�VJTGG��KP�VJG�CEEGNGTCVKQP�TCVG�RCTCOGVGT�GPVT[�KU�UGV�KP�VJG
HKTUV�FKIKV�QH�RCTCOGVGT����

����������2CTCOGVGT������2QUKVKQP�)CKP��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Position Gain A1 ·
·P05  1.000 1.000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
      ¶¶¾¶¶ ¶¶¾¶¶
        ·     ·
        ·     º¶¶ Position Gain Factor for Deceleration
        ·
        ·
        º¶¶¶¶¶¶¶¶ Position Gain Factor for Acceleration

6JKU�RCTCOGVGT�URGEKHKGU�VJG�RQUKVKQP�ICKP�QH�VJG�ENQUGF�NQQR�RQUKVKQPKPI�EQPVTQN���6JG�RTQRGT
UGVVKPI�QH�VJG�RQUKVKQP�NQQR�ICKP�KU�GUUGPVKCN�HQT�VJG�QRVKOWO�RGTHQTOCPEG�QH�VJG�FTKXG�U[UVGO�

6JG�RQUKVKQP�ICKP��CZKU����RCTCOGVGT�JCU�VJG�HQNNQYKPI�NKOKVU�

OKPKOWO��������
OCZKOWO��������

2QUKVKQP�)CKP�KU�GZRTGUUGF�KP�VGTOU�QH�EQOOCPFGF�XGNQEKV[�RGT������WPKVU�QH�RQUKVKQP�GTTQT��6JG
RQUKVKQP�EQPVTQN�EQOOCPFU�C�IKXGP�XGNQEKV[�
KPRWV�WPKVU�UGEQPF��RGT�GCEJ�VJQWUCPFVJ�
KPRWV�WPKV��QH
RQUKVKQP�GTTQT�FGVGEVGF�D[�VJG�EQPVTQN�

6JGTG�KU�PQ�GUVCDNKUJGF�UGVVKPI�HQT�VJKU�RCTCOGVGT��DGECWUG�QH�VJG�OCP[�XCTKCDNGU�VJCV�KPHNWGPEG�VJG
RTQRGT�ICKP��UWEJ�CU�NQCF�KPVGTKC��HTKEVKQP��OQVQT�F[PCOKEU�CPF�XGNQEKV[�

*QYGXGT��KV�KU�TGEQOOGPFGF�VJCV�VJG�WUGT�DGIKP�YKVJ�C�UOCNN�PWODGT�CPF�KPETGCUG�VJG�PWOGTKE
GPVT[�WPVKN�QRVKOWO�RGTHQTOCPEG�KU�CEJKGXGF���6JG�JKIJGT�VJG�ICKP�VJG�UOCNNGT�VJG�HQNNQYKPI�GTTQT�
�2QUKVKQP�)CKP�KU�VWPGF�VQ�CEJKGXG�VJG�FGUKTGF�RGTHQTOCPEG��YKVJQWV�U[UVGO�QXGTUJQQV�QT
QUEKNNCVKQP���4GHGT�VQ�EJCRVGT����+PUVCNNCVKQP��HQT�OQTG�KPHQTOCVKQP�QP�VWPKPI�VJG�RQUKVKQP�ICKP�
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#�RQUKVKQP�NQQR�ICKP�UGVVKPI�VJCV�KU�VQQ�NQY�TGUWNVU�KP�UNWIIKUJ�QRGTCVKQP���6QQ�JKIJ�C�UGVVKPI
ECWUGU�VJG�U[UVGO�VQ�QUEKNNCVG�

9#40+0)��+H�VJG�ICKP�KU�UGV�GZEGUUKXGN[�JKIJ��VJG�OQVQT�EQWNF�DGIKP�QUEKNNCVKPI�YJGP

RQYGT�KU�CRRNKGF���6JKU�EQPFKVKQP�EQWNF�TGUWNV�KP�FCOCIG�VQ�VJG�OCEJKPG�CPF�QT�RGTUQPCN

KPLWT[�

016'��$GHQTG�UGVVKPI�VJG�RQUKVKQP�ICKP��OCMG�UWTG�VJG�CEEGNGTCVKQP�TCVG�KU�UGV�EQTTGEVN[�HQT

VJG�RCTVKEWNCT�CRRNKECVKQP���4GHGT�VQ�2CTCOGVGT���

����������2CTCOGVGT������&KTGEVKQP��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Direction Axis 1 ·
·P06        0 0 0 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
            ¾ ¾ ¾      
            · · ·
            · · º¶ 0 = Motor direction remains unchanged.
            · ·    1 = Motor direction is reversed.  
            · ·
            · ·  

��· º¶¶¶ 0 = Measuring wheel encoder direction     
       ·          remains unchanged.

            ·      1 = Measuring wheel encoder direction is  
            ·          reversed.
            ·      
            º¶¶¶¶¶ 0 = Analog output polarity remains        
    unchanged.
                   1 = Analog output polarity is reversed.

6JG�FKTGEVKQP�RCTCOGVGT�CNNQYU�EJCPIKPI�VJG�CZKU���FKTGEVKQP�QH�TQVCVKQP��GNKOKPCVKPI�VJG
PGGF�VQ�OCMG�YKTKPI�EJCPIGU�HQT�FKTGEVKQP�CPF�RQNCTKV[�

9#40+0)��&TKXG�4WPCYC[�EQPFKVKQPU�ECP�QEEWT�KH�VJG�RJCUG�TGNCVKQPUJKR�DGVYGGP�OQVQT

FKTGEVKQP�CPF�VJG�CPCNQI�QWVRWV�RQNCTKV[�KU�KPEQTTGEV���6JKU�KPEQTTGEV�RJCUG�TGNCVKQPUJKR�OC[

TGUWNV�KP�WPGZRGEVGF�OQVQT�FKTGEVKQP�OQXGOGPV��YJKEJ�EQWNF�TGUWNV�KP�OCEJKPG�FCOCIG

CPF�QT�RJ[UKECN�KPLWT[�

6Q�CXQKF�VJKU�EQPFKVKQP��FKUEQPPGEV�VJG�NQCF�HTQO�VJG�OQVQT�YJGP�RQYGTKPI�WR�VJG�U[UVGO�
�6JG�NQCF�ECP�DG�TGEQPPGEVGF�QPEG�VJG�OQVQT�QRGTCVKQP�CPF�FKTGEVKQP�CTG�XGTKHKGF�

9JGP�C�%./�U[UVGO�KU�RQYGTGF�WR��C��&TKXG�4WPCYC[�#���GTTQT�OC[�QEEWT���6JG��&TKXG
4WPCYC[�#���GTTQT�OC[�OGCP�VJG�CPCNQI�QWVRWV�RQNCTKV[�QT�VJG�OQVQT�GPEQFGT�CTG�IQKPI�KP
QRRQUKVG�FKTGEVKQPU�
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6JG�GTTQT�OC[�DG�EQTTGEVGF�D[�EJCPIKPI�VJG�EQPFKVKQP�QH�VJG�CPCNQI�QWVRWV�RQNCTKV[���+H�VJG
�&TKXG�4WPCYC[�#���GTTQT�UVKNN�QEEWTU��EQPUWNV�&KCIPQUVKEU��EJCRVGT���

9JGP�VJG�%./�U[UVGO�KU�RQYGTGF�WR��VJG�OQVQT�OC[�TQVCVG�QRRQUKVG�VQ�VJG�FGUKTGF
FKTGEVKQP���6Q�EQTTGEV�VJG�RTQDNGO��EJCPIG�VJG�EQPFKVKQP�QH�VJG�OQVQT�GPEQFGT�FKTGEVKQP��
6JG�OQVQT�UJQWNF�VJGP�QRGTCVG�KP�VJG�RTQRGT�FKTGEVKQP�

����������2CTCOGVGT������2QUKVKQP�6QNGTCPEG��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Position Tol. A1 ·
·P07   15 0000.05 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
       ¸¶ ¶¶¶¾¶¶¶
       ·     ·
       ·     ·
       ·     º¶¶¶ Position tolerance (input units) to two or 
       ·          three decimal places.   
       ·    
       º¶¶¶¶¶¶ Auxiliary Output to be turned on when axis 1 is
               synchronized with the material, or axis is in 

Position.

6JG�RQUKVKQP�VQNGTCPEG�RCTCOGVGT�FGHKPGU�VJG�RQUKVKQP�YKPFQY�YKVJKP�YJKEJ�VJG�%./�YKNN
EQPUKFGT�CZKU���U[PEJTQPK\GF�YKVJ�VJG�OCVGTKCN�QT�KP�RQUKVKQP���#FLWUVKPI�VJG�RQUKVKQP
VQNGTCPEG�VGNNU�VJG�%./�YJGP�VQ�TGCF�VJG�PGZV�EQOOCPF�NKPG���/GCPKPI��YJGP�CZKU��
U[PEJTQPK\GU�YKVJ�VJG�OCVGTKCN�CPF�VJG�U[PEJTQPK\CVKQP�DGVYGGP�VJG�CZKU�CPF�VJG�OCVGTKCN
TGCEJGF�VJG�RQUKVKQP�VQNGTCPEG�YKPFQY��VJG�%./�YKNN�VJGP�TGCF�VJG�PGZV�RTQITCO�EQOOCPF
NKPG�
������������
6JG�HKTUV�VYQ�FKIKVU�URGEKH[�VJG�CWZKNKCT[�QWVRWV�PWODGT�VJCV�VWTPU�QP�YJGP�GKVJGT�QH�VJGUG
VYQ�EQPFKVKQPU�QEEWT���6JKU�QWVRWV�ECP�DG�WUGF�VQ�VWTP�QP�C�NKIJV��DW\\GT��GVE�
������������

016'��6JG�CWZKNKCT[�QWVRWV�PWODGT�KU�CUUKIPGF�D[�VJG�OCEJKPG�DWKNFGT���6JKU�QWVRWV�ECP

QPN[�DG�WUGF�HQT�VJG�
#ZKU����2QUKVKQP�6QNGTCPEG�RCTCOGVGT�CPF�OC[�PQV�DG�WUGF�KP�CP[

QVJGT�RCTCOGVGTU�
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#P[�CWZKNKCT[�QWVRWV�VJCV�KU�CUUKIPGF�KP�RCTCOGVGT�UJQWNF�QPN[�DG�WUGF�HQT�VJCV�RCTCOGVGT�
CPF�UJQWNF�PQV�DG�WUGF�KP�VJG�%./�RTQITCO�QT�KP�CP[�QVJGT�RCTCOGVGT��CU�RTQDNGOU�YKNN
TGUWNV��7UKPI�VJG�UCOG�QWVRWV�HQT�#ZKU���CU�HQT�#ZKU���YKNN�ECWUG�UGTKQWU�RTQDNGOU�

6JG�PGZV�UKZ�FKIKVU�URGEKH[�VJG�FGUKTGF�RQUKVKQP�VQNGTCPEG�YKPFQY���6JKU�YKPFQY�KU
UQOGVKOGU�ECNNGF�VJG�UYKVEJKPI�VJTGUJQNF��CPF�KU�GPVGTGF�KP�KPRWV�WPKVU�

'ZCORNG�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·Position Tol. A1 ·
·P07   15 0000.05 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
       ¸¶ ¶¶¶¾¶¶¶
       ·     º¶¶¶¶ .05 input units
       ·          
       º¶¶¶¶¶¶¶¶¶¶ Auxiliary output 15

9JGP�CZKU���KU�YKVJKP�����KPRWV�WPKVU�QH�EQOOCPFGF�RQUKVKQP��CWZKNKCT[�QWVRWV����YKNN�VWTP
QP�

6JG�RQUKVKQP�VQNGTCPEG�RCTCOGVGT�GPVT[�KU�VQ�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG
HKTUV�FKIKV�KP�RCTCOGVGT�����

�����������2CTCOGVGT������*QOKPI�5GVWR��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Homing Setup  A1 ·
·P08         0 00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
             ¾ ¸¶  
             · º¶¶ Search velocity in percentage of maximum       
             ·     velocity (Home Command Input Only).
             ·
             º¶¶¶¶ 0 = Homing by jogging reverse
                   1 = Homing by the homing command input.
                   2 = Homing by jogging forward or reverse.

6JG�*QOKPI�5GVWR�RCTCOGVGT�FGHKPGU�VJG�V[RG�QH�JQOKPI�TQWVKPG�CPF�VJG�URGGF�QH�VJG
JQOKPI�OQVKQP���#ZKU���OWUV�DG�JQOGF�DGHQTG�UYKVEJKPI�HTQO�/CPWCN�OQFG�VQ�#WVQOCVKE
OQFG���(QT�CDUQNWVG�RQUKVKQPKPI�QH�CZKU����YKVJ�CP�KPETGOGPVCN�GPEQFGT��C�JQOKPI�TQWVKPG
KU�PGEGUUCT[�VQ�GUVCDNKUJ�C�TGHGTGPEG�RQKPV���#ZKU����ECP�DG�JQOGF�QPG�QH�VJTGG�YC[U��CU
UGNGEVGF�KP�*QOKPI�5GVWR��RCTCOGVGT����
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*QOKPI�D[�LQIIKPI�KP�VJG�TGXGTUG�FKTGEVKQP�

9JGP�VJG�HKTUV�FKIKV�KU�C�\GTQ��VJG�JQOKPI�TQWVKPG�KU�EQORNGVGF�D[�LQIIKPI�CZKU���KP�VJG�TGXGTUG
FKTGEVKQP�VQYCTFU�VJG�JQOG�UYKVEJ���9JGP�VJG�UYKVEJ�KU�TGCEJGF��CZKU���UVQRU�CPF�VJG�RQUKVKQP�KU
UGV�VQ�\GTQ���+H�VJG�JQOKPI�QHHUGV�RCTCOGVGT�
2����KU�RTQITCOOGF��CZKU���KU�LQIIGF��KP�VJG�TGXGTUG
FKTGEVKQP��CV�LQI�XGNQEKV[��VQ�VJG�QHHUGV�FKUVCPEG���6JG�CZKU�VJGP�UVQRU��CPF�VJG��*QOG�'UVCDNKUJGF�
CPF�VJG��#V�*QOG��QWVRWVU�
*QOKPI�5GVWR�2����VWTP�QP�
�������������

*QOKPI�D[�VJG�JQOG�EQOOCPF�KPRWV�

9JGP�VJG�HKTUV�FKIKV�KU�C�QPG��VJG�JQOKPI�TQWVKPG�KU�KPKVKCVGF�D[�RTGUUKPI�C�DWVVQP�YKTGF�VQ�CP
CWZKNKCT[�KPRWV���6JKU�CWZKNKCT[�KPRWV�KU�CUUKIPGF�D[�VJG�OCEJKPG�DWKNFGT�KP�VJG�*QOKPI�5GVWR�#ZKU
���RCTCOGVGT�
2������9JGP�KV�KU�CRRNKGF��CZKU���YKNN�TWP�VJG�HQNNQYKPI�JQOKPI�TQWVKPG�

(KIWTG ��� *QOKPI 4QWVKPG
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�� 9JGP�VJG�*QOKPI�%QOOCPF�+PRWV�KU�KUUWGF�
KP�/CPWCN�OQFG��VJG�CZKU�OQXGU�VQYCTF�VJG
JQOG�UYKVEJ�CV�VJG�JQOG�XGNQEKV[�8���UGV�KP�VJG�*QOKPI�5GVWR��RCTCOGVGT�����WPNGUU�CZKU��
KU�CNTGCF[�QP�VJG�UYKVEJ�

�� 9JGP�VJG�JQOG�UYKVEJ�ENQUGU��CZKU���YKNN�FGEGNGTCVG�VQ�C�UVQR��TGXGTUKPI�FKTGEVKQP�CPF
OQXKPI�QHH�VJG�UYKVEJ�CV����RGTEGPV�QH�VJG�JQOG�XGNQEKV[�8���WPVKN�VJG�UYKVEJ�QRGPU�

�� 6JG�CZKU�VJGP�OQXGU�VQYCTF�VJG�UYKVEJ�CV�XGNQEKV[�8��
�����RWNUGU�UGE��WPVKN�VJG�%./
UGPUGU�ENQUWTG�QH�VJG�JQOG�UYKVEJ�CPF�VJG�PGZV�QEEWTTGPEG�QH�VJG�OCTMGT�RWNUG�

016'��9JGP�VJG�JQOG�UYKVEJ�ENQUGU��VJG�JQOG�UYKVEJ�OWUV�TGOCKP�ENQUGF�WPVKN�VJG�OCTMGT�RWNUG

JCU�QEEWTTGF���+H�VJG�JQOG�UYKVEJ�QRGPU�QT�PQ�OCTMGT�RWNUG�QEEWTU�YKVJKP�QPG�TGXQNWVKQP��VJG�GTTQT

�0Q�/CTMGT�2WNUG����YKNN�QEEWT���6JG�JQOG�UYKVEJ�ECO�OWUV�DG�CV�NGCUV�CU�NQPI�CU�VJG�TGXGTUG

VTCXGN�FKUVCPEG�HTQO�VJG�JQOG�UYKVEJ�

�� 9JGP�VJG�OCTMGT�RWNUG�KU�UGPUGF��VJG�CZKU�FGEGNGTCVGU�VQ�C�UVQR��VJGP�TGVWTPU�VQYCTFU�VJG
OCTMGT�RWNUG�CV�XGNQEKV[�8��
����RWNUGU�UGE����6JG�%./�TGEQTFU�VJG�PGZV�QEEWTTGPEG�QH�VJG
OCTMGT�RWNUG�CU�VJG�TGHGTGPEG�RQUKVKQP�
C��CPF�TCORU�VQ�C�UVQR�
D��YJGTG�KV�YKNN�TGOCKP�WPVKN
VJG�PGZV�EQOOCPF�

�� #V�VJCV�RQKPV�
D��VJG��*QOG�'UVCDNKUJGF��CPF��#V�*QOG��QWVRWVU�
*QOKPI�5GVWR�#���2���
VWTP�QP��KPFKECVKPI�VJCV�CZKU���JQOKPI�KU�EQORNGVG�

016'5��#HVGT�CZKU���JCU�DGGP�JQOGF��CPF�KH�VJG�JQOKPI�QHHUGV�RCTCOGVGT�
2����KU�RTQITCOOGF�

CZKU���YKNN�VTCXGN�KP�VJG�TGXGTUG�FKTGEVKQP�CV�OCZKOWO�XGNQEKV[�VQ�VJG�QHHUGV�FKUVCPEG���6JG�CZKU�VJGP

UVQRU�CPF�VJG��*QOG�'UVCDNKUJGF��CPF�VJG��#V�*QOG��QWVRWV�
*QOKPI�5GVWR�#���2����VWTP�QP�

+H�VJG�*QOG�5YKVEJ�%NQUWTG�KU�YKVJKP������QH�C�OQVQT�TGXQNWVKQP��YKVJ�TGURGEV�VQ�VJG�OCTMGT�RWNUG�

VJG�%./�YKNN�PQV�EQORNGVG�VJG�JQOKPI�RTQEGFWTG�CPF�YKNN�KUUWG�VJG�GTTQT��/CTMGT�2WNUG���!����#U

C�TWNG�QH�VJWOD��VJG�*QOG�5YKVEJ�UJQWNF�DG�OQXGF�C�FKUVCPEG�QH�CDQWV�����QH�VJG�CZKU���HGGF

EQPUVCPV�

*QOKPI�D[�LQIIKPI�HQTYCTF�QT�TGXGTUG�

9JGP�VJG�HKTUV�FKIKV�KU�C�VYQ��VJG�JQOKPI�RTQEGFWTG�ECP�DG�EQORNGVGF�D[�LQIIKPI�CZKU���KP�VJG
TGXGTUG�FKTGEVKQP�VQYCTFU�VJG�JQOG�UYKVEJ���9JGP�VJG�JQOG�UYKVEJ�KU�TGCEJGF��CZKU���YKNN�UVQR�CPF
VJG�RQUKVKQP�KU�UGV�VQ�\GTQ���+H�VJG�JQOKPI�QHHUGV�RCTCOGVGT�
2����KU�RTQITCOOGF��CZKU���KU�LQIIGF
KP�VJG�TGXGTUG�FKTGEVKQP��CV�LQI�XGNQEKV[�VQ�VJG�QHHUGV�FKUVCPEG���6JG�CZKU�VJGP�UVQRU�CPF�VJG��*QOG
'UVCDNKUJGF��CPF��#V�*QOG��QWVRWVU�
*QOKPI�5GVWR�#���2����VWTP�QP�
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*QOKPI�ECP�CNUQ�DG�CEEQORNKUJGF�D[�LQIIKPI�CZKU���KP�VJG�HQTYCTF�FKTGEVKQP���9JGP�VJG
JQOG�UYKVEJ�KU�CRRNKGF��LQIIKPI�CZKU���HQTYCTF�QHH�VJG�JQOG�UYKVEJ�YKNN�TGUWNV�KP�JQOKPI
VJG�CZKU���+H�VJG�JQOKPI�QHHUGV�RCTCOGVGT�
2����KU�RTQITCOOGF��VJG�QHHUGV�FKUVCPEG�KU�UGV�CU
VJG�CDUQNWVG�RQUKVKQP�CPF�VJG��*QOG�'UVCDNKUJGF��CPF��#V�*QOG��QWVRWVU�
*QOKPI�5GVWR
#��2����YKNN�VWTP�QP�

�����������2CTCOGVGT������*QOKPI�1HHUGV�#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Homing Offset A1 ·
·P09     00000.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
         ¶¶¶¾¶¶¶¶
            ·
            ·
            º¶¶¶¶¶ Homing offset distance in input units (only in 
                   the reverse direction)                      

+P�OCP[�ECUGU��UQOG�RQUKVKQP�QVJGT�VJCP�VJG�JQOG�RQUKVKQP��UWEJ�CU�VJG�EGPVGT�NKPG�QH�VJG
UNKFG��KU�WUGF�CU�VJG�TGHGTGPEG�RQUKVKQP���6JKU�RCTCOGVGT�FGHKPGU�VJG�FKUVCPEG�HTQO�VJG�JQOG
UYKVEJ�VJCV�[QW�YCPV�VQ�WUG�CU�VJG�TGHGTGPEG�RQUKVKQP���9JGP�VJG�JQOG�UYKVEJ�KU�TGCEJGF�
CZKU���VTCXGNU�KP�VJG�TGXGTUG�FKTGEVKQP�VQ�VJKU�JQOKPI�QHHUGV�FKUVCPEG�

6JG�JQOKPI�QHHUGV�FKUVCPEG�CEEGRVU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�HKTUV�FKIKV
KP�RCTCOGVGT�����

�����������2CTCOGVGT������*QOKPI�5GVWR�+PRWV�1WVRWV��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Hom Setup I/O A1 ·
·P10     01 05 03 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
         ¸¶ ¸¶ ¸¶
         ·  ·  ·
         ·  ·  ·
         ·  ·  º¶¶¶ Auxiliary output number to be used for the    
         ·  ·       "Home Established" output.
         ·  ·
         ·  º¶¶¶¶¶¶ Auxiliary input number to be used for homing
         ·          command input.
         ·
         º¶¶¶¶¶¶¶¶¶ Auxiliary output number to be used for the    
                    "At Home" output.
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6JKU�RCTCOGVGT�URGEKHKGU�CP�CWZKNKCT[�KPRWV�CPF�VYQ�CWZKNKCT[�QWVRWVU�WUGF�HQT�VJG�JQOKPI
TQWVKPG�

6JG�HKTUV�VYQ�FKIKVU�URGEKH[�CP�CWZKNKCT[�QWVRWV�VJCV�YKNN�VWTP�QP�CHVGT�CZKU���KU�JQOGF���6JKU
QWVRWV�YKNN�VWTP�QHH�YJGP�CZKU�OQXGU�CYC[�HTQO�VJG�JQOG�RQUKVKQP���9JGP�VJG�CZKU�TGVWTPU
DCEM�VQ�JQOG�VJG�QWVRWV�YKNN�VWTP�QP�CICKP���6JKU�CWZKNKCT[�QWVRWV�KU�CUUKIPGF�D[�VJG
OCEJKPG�DWKNFGT���+H����KU�GPVGTGF��VJG��#V�*QOG��QWVRWV�KU�PQV�WUGF�

6JG�PGZV�VYQ�FKIKVU�URGEKH[�CP�CWZKNKCT[�KPRWV�VQ�RGTHQTO�VJG�JQOKPI�TQWVKPG���6JG�JQOKPI�
D[�JQOG�EQOOCPF�KPRWV�KU�UGNGEVGF�KP�RCTCOGVGT�����*QOKPI�5GVWR���6JKU�CWZKNKCT[�KPRWV
KU�FGHKPGF�D[�VJG�OCEJKPG�DWKNFGT���+H����KU�GPVGTGF��VJG�JQOG�EQOOCPF�KPRWV�KU�PQV�WUGF��
+H�VJG�JQOKPI�D[�JQOG�EQOOCPF�KPRWV�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�CWZKNKCT[�KPRWV�KU
PQV�UGNGEVGF��VJG�GTTQT��+PXCNKF�+PRWV�*QOKPI�5GVWR�+�1�#���YKNN�QEEWT���+H�CDUQNWVG
GPEQFGTU�CTG�WUGF��CZKU���OWUV�DG�QP�VJG�JQOG�UYKVEJ�DGHQTG�EJCPIKPI�HTQO�/CPWCN�VQ
#WVQOCVKE�OQFG�

6JG�NCUV�VYQ�FKIKVU�URGEKH[�CP�CWZKNKCT[�QWVRWV�VJCV�YKNN�VWTP�QP�YJGP�JQOG�KU�GUVCDNKUJGF��
6JG��*QOG�'UVCDNKUJGF��QWVRWV�YKNN�TGOCKP�QP�WPVKN�CP�GTTQT�QEEWTU�QT�VJG�%./�RQYGT�KU
VWTPGF�QHH���+H����KU�GPVGTGF��VJG��*QOG�'UVCDNKUJGF��QWVRWV�KU�PQV�WUGF�

�����������2CTCOGVGT������/KPKOWO�6TCXGN�.KOKV��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Min Travel    A1 ·
·P11   -000000.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
       ¶¶¶¶¶¾¶¶¶¶
            º¶¶¶¶¶ Minimum travel limit in input units.

6JKU�RCTCOGVGT�URGEKHKGU�VJG�VTCXGN�NKOKV�XCNWG�KP�VJG�PGICVKXG�FKTGEVKQP��YKVJ�TGHGTGPEG�VQ
VJG�JQOG�UYKVEJ���6JG�NKOKV�KU�GHHGEVKXG�QPN[�CHVGT�CZKU���JCU�DGGP�JQOGF�

+P�VJG�OCPWCN�OQFG��VJG�EQTTGURQPFKPI�LQI�MG[�KU�FKUCDNGF�YJGP�VJKU�RQUKVKQP�JCU�DGGP
TGCEJGF���+H��KP�VJG�#WVQOCVKE�OQFG��VJG�EQOOCPFGF�RQUKVKQP�KU�UOCNNGT�VJCP�VJKU�NKOKV
XCNWG��VJG�HQNNQYKPI�GTTQT�OGUUCIG�YKNN�DG�FKURNC[GF��'TTQT�/KPKOWO�6TCXGN�.KOKV����

6JG�VTCXGN�NKOKV�XCNWG�KU�OGCUWTGF�HTQO�VJG�JQOG�UYKVEJ��CPF�KU�PQV�CFFGF�VQ��QT�UWDVTCEVGF
HTQO��VJG�QHHUGV�FKUVCPEG�

6JG�OKPKOWO�VTCXGN�NKOKV�GPVT[�CEEGRVU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�HKTUV
FKIKV�KP�RCTCOGVGT�����
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�����������2CTCOGVGT������/CZKOWO�6TCXGN�.KOKV��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Max Travel    A1 ·
·P12   +000000.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
        ¶¶¶¶¾¶¶¶¶
            ·
            ·
            º¶¶¶¶¶ Maximum travel limit in input units.

6JKU�RCTCOGVGT�URGEKHKGU�VJG�VTCXGN�NKOKV�XCNWG�KP�VJG�RQUKVKXG�FKTGEVKQP��KP�TGHGTGPEG�VQ�VJG
JQOG�UYKVEJ���6JG�NKOKV�KU�GHHGEVKXG�QPN[�CHVGT�VJG�CZKU���JCU�DGGP�JQOGF�

+P�VJG�/CPWCN�OQFG��VJG�EQTTGURQPFKPI�LQI�KPRWV�KU�FKUCDNGF�YJGP�VJKU�RQUKVKQP�JCU�DGGP
TGCEJGF���+H��KP�VJG�CWVQOCVKE�OQFG��VJG�EQOOCPFGF�RQUKVKQP�KU�UOCNNGT�VJCP�VJKU�NKOKV
XCNWG��VJG�OGUUCIG��'TTQT�/CZKOWO�6TCXGN�.KOKV����KU�FKURNC[GF�

6JG�VTCXGN�NKOKV�XCNWG�KU�OGCUWTGF�HTQO�VJG�JQOG�UYKVEJ��CPF�KU�PQV�CFFGF�VQ��QT�UWDVTCEVGF
HTQO��VJG�QHHUGV�FKUVCPEG�

6JG�OCZKOWO�VTCXGN�NKOKV�CEEGRVU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�HKTUV�FKIKV
KP�RCTCOGVGT�����

�����������2CTCOGVGT������2QUKVKQP�2TGUKIPCN��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·Pos Presignal A1 ·
·P13 00 00 0000.0 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
     ¸¶ ¸¶ ¸¶¶¶¶¶
     ·  ·  ·
     ·  ·  ·
     ·  ·  º¶¶¶¶ Measuring wheel distance in input units
     ·  ·
     ·  º¶¶¶¶¶¶¶ Time in 0.1 seconds (0.1-9.9 in 0.1 increments)
     ·
     º¶¶¶¶¶¶¶¶¶¶ Auxiliary output to be turned on
                 (00 = not activated)

6JG�2QUKVKQP�2TGUKIPCN�HGCVWTG�KU�WUGF�VQ�VWTP�QP�CP�CWZKNKCT[�QWVRWV�CV�C�URGEKHKGF
OGCUWTKPI�YJGGN�FKUVCPEG�
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6JG�HKTUV�VYQ�FKIKVU�URGEKH[�CP�CWZKNKCT[�QWVRWV�VQ�DG�VWTPGF�QP���6JKU�QWVRWV�YKNN�VWTP�QP
CHVGT�VJG�RQUKVKQP�RTGUKIPCN�FKUVCPEG�KU�TGCEJGF�

6JG�PGZV�VYQ�FKIKVU�URGEKH[�VJG�COQWPV�QH�VKOG�VJG�CWZKNKCT[�QWVRWV�YKNN�TGOCKP�QP���6JG
QWVRWV�TGOCKPU�QP�WPVKN�VJG�ECTTKCIG�DGIKPU�VQ�FGEGNGTCVG�CPF�TGVWTP�VQ�VJG�JQOG�RQUKVKQP�

6JG�NCUV�HQWT�FKIKVU�URGEKH[�VJG�OGCUWTKPI�YJGGN�FKUVCPEG�KP�KPRWV�WPKVU���6JG�CWZKNKCT[
QWVRWV�VWTPU�QP�CHVGT�VJKU�FKUVCPEG�JCU�DGGP�OGCUWTGF�
�

016'��6JG�FKUVCPEG�GPVGTGF�KP�VJKU�RCTCOGVGT�KU�TGNCVKXG�VQ�VJG�OGCUWTKPI�YJGGN�FKUVCPEG�

�6JG�CWZKNKCT[�QWVRWV�YKNN�VWTP�QP�YJGP�VJG�OGCUWTKPI�YJGGN�FKUVCPEG�JCU�TGCEJGF�VJKU

RQUKVKQP�

6JG�RQUKVKQP�RTGUKIPCN�FKUVCPEG�RCTCOGVGT�GPVT[�KU�VQ�QPG�QT�VYQ�FGEKOCN�RNCEGU��FGRGPFKPI
QP�VJG�HKTUV�FKIKV�KP�RCTCOGVGT������+H�VJG�HKTUV�FKIKV�KP�RCTCOGVGT����KU�C�VYQ�VJGP��QPG
FGEKOCN�RNCEG�KU�UJQYP���+H�VJG�HKTUV�FKIKV�KP�RCTCOGVGT����KU�C�VJTGG��VJGP�VYQ�FGEKOCN
RNCEGU�CTG�UJQYP�

'ZCORNG�

 ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
 ·Pos Presignal A1 ·
 ·P13 17 01 0025.0 ·
 º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

#WZKNKCT[�QWVRWV�����VWTPU�QP�HQT�����UGEQPFU�CHVGT�VJG�OGCUWTKPI�YJGGN�FKUVCPEG�JCU
TGCEJGF����KPRWV�WPKVU�

�����������2CTCOGVGT������/QPKVQTKPI��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Monitoring    A1 ·
·P14        0 0 0 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
            ¸ ¾ ¾               
            · · ·
            · · º Not Used
            · · 
            · º¶¶ Not Used  
            ·    
            º¶¶¶¶ 0 = Position Feedback Monitoring On
                  1 = Position Feedback Monitoring Off
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6JKU�RCTCOGVGT�VWTPU�VJG�OQPKVQTKPI�QH�VJG�OQVQT	U�RQUKVKQP�HGGFDCEM�QP�QT�QHH���6JG�HKTUV
FKIKV�OWUV�CNYC[U�DG�UGV�VQ�\GTQ��UQ�VJCV�VJG�%./�EQPVKPWQWUN[�OQPKVQTU�VJG�OQVQT�HQT
FTKXG�TWPCYC[�CPF�GZEGUUKXG�RQUKVKQP�NCI�EQPFKVKQPU�

9#40+0)��6JG�HKTUV�FKIKV�/756�$'�5'6�61�<'41�VQ�RTGXGPV�RJ[UKECN�KPLWT[�VQ

RGTUQPPGN�CPF�QT�OCEJKPG�FCOCIG�

6JG��&TKXG�4WPCYC[��GTTQT�QEEWTU�KH�VJG�CEVWCN�RQUKVKQP�QH�VJG�GPEQFGT�GZEGGFU�VJG
GZRGEVGF�RQUKVKQP�D[�������6JG��'ZEGUUKXG�2QU�.CI��GTTQT�QEEWTU�KH�VJG�CEVWCN�RQUKVKQP�QH
VJG�GPEQFGT�KU�NGUU�VJCP�VJG�RQUKVKQP�GZRGEVGF�D[�����

4GHGT�VQ�EJCRVGT����&KCIPQUVKEU�HQT�OQTG�KPHQTOCVKQP�CDQWV�&TKXG�4WPCYC[�CPF�'ZEGUUKXG
2QUKVKQP�.CI�GTTQTU�CPF�JQY�VQ�UQNXG�VJGO�

�����������2CTCOGVGT������+OOGFKCVG�5VQR��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Immediate Stop 1 ·
·P15 000 00000.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
     ¶¾¶ ¶¶¶¶¾¶¶¶
      ·      ·  
      ·      º¶¶¶ Maximum Stroke Limit in input units (IU)
      ·         
      ·         
      º¶¶¶¶¶¶¶¶¶¶ Starting Block Number

6JKU�RCTCOGVGT�URGEKHKGU�JQY�VJG�ECTTKCIG�YKNN�UVQR�FWTKPI�C�U[PEJTQPK\GF�OQXGOGPV���6JKU
RCTCOGVGT�YQTMU�YKVJ�VJG�+OOGFKCVG�5VQR�KPRWV�
%QPPGEVQT�:���2KP������9JGP�
��8�KU
CRRNKGF�VQ�VJG�+OOGFKCVG�5VQR�KPRWV��VJG�%./�RTQITCO�KU�KOOGFKCVGN[�KPVGTTWRVGF�CPF
CPQVJGT�RTQITCO�KU�RTQEGUUGF���6JG�HKTUV�VJTGG�FKIKVU�CTG�VJG�UVCTVKPI�DNQEM�PWODGT�HQT�VJG
+OOGFKCVG�5VQR�RTQITCO��YJKEJ�ECP�DG�WUGF�VQ�SWKEMN[�TGOQXG�VQQNKPI�HTQO�VJG�OCVGTKCN��
6JKU�RTQITCO�OWUV�DG�VGTOKPCVGF�YKVJ�C�'15�EQOOCPF�
TGHGT�VQ�EJCRVGT����

#U�NQPI�CU�VJG�+OOGFKCVG�5VQR�RTQITCO�KU�DGKPI�RTQEGUUGF��VJG�ECTTKCIG�YKNN�TGOCKP
U[PEJTQPK\GF�YKVJ�VJG�OCVGTKCN���9JGP�VJG�+OOGFKCVG�5VQR�RTQITCO�KU�EQORNGVGF��VJG
ECTTKCIG�YKNN�TCOR�KOOGFKCVGN[�VQ�\GTQ�XQNVU��VWTP�CNN�QWVRWVU�QHH��CPF�KUUWG�CP��+OOGFKCVG
5VQR��GTTQT�QP�VJG�%./�FKURNC[�

6JG�NCUV�HKXG�FKIKVU�CTG�VJG�OCZKOWO�UVTQMG�NKOKV���6JKU�NKOKV�KU�RTQITCOOGF�KP�KPRWV�WPKVU

+7����6JKU�OCZKOWO�UVTQMG�NKOKV�KU�GSWCN�VQ�VJG�/KPKOWO�5VTQMG�FKUVCPEG�VJG�ECTTKCIG
VTCXGNU�UWDVTCEVGF�HTQO�VJG�/CZ���6TCXGN�XCNWG�KP�RCTCOGVGT������+H�C�OCZKOWO�UVTQMG�NKOKV
FKUVCPEG�KU�RTQITCOOGF�CPF�VJCV�FKUVCPEG�KU�GZEGGFGF��C��/CZKOWO�5VTQMG��GTTQT�KU
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FKURNC[GF�CPF�VJG�ECTTKCIG�KU�KOOGFKCVGN[�UVQRRGF�

+H�CNN�\GTQU�CTG�GPVGTGF��VJG�OCZKOWO�UVTQMG�NKOKV�KU�PQV�GPCDNGF�

+H�C�UVCTVKPI�DNQEM�PWODGT�CPF�OCZKOWO�UVTQMG�NKOKV�CTG�GPVGTGF��VJG�+OOGFKCVG�5VQR
RTQITCO�KU�RTQEGUUGF�YJGPGXGT�VJG�OCZKOWO�UVTQMG�KU�GZEGGFGF���9JGP�VJG�+OOGFKCVG
5VQR�RTQITCO�KU�EQORNGVG��VJG�ECTTKCIG�YKNN�TCOR�KOOGFKCVGN[�VQ�\GTQ�XQNVU��VWTP�CNN�QWVRWVU
QHH��CPF�KUUWG�C��/CZKOWO�5VTQMG��GTTQT�QP�VJG�%./�FKURNC[�

+H�PQ�UVCTVKPI�DNQEM�PWODGT�CPF�PQ�OCZKOWO�UVTQMG�NKOKV�KU�RTQITCOOGF�CPF�VJG
+OOGFKCVG�5VQR�KPRWV�KU�CRRNKGF��VJG�ECTTKCIG�YKNN�KOOGFKCVGN[�TCOR�VQ�\GTQ�XQNVU��VWTP�CNN
QWVRWVU�QHH��CPF�KUUWG�CP��+OOGFKCVG�5VQR��GTTQT�QP�VJG�%./�FKURNC[�

6JG�OCZKOWO�UVTQMG�NKOKV�RCTCOGVGT�GPVT[�CEEGRVU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI
QP�VJG�HKTUV�FKIKV�KP�RCTCOGVGT�����

�����������2CTCOGVGT��������%WV�9KFVJ��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Cut Width     A1 ·
·P16        00.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
            ¸¶¶¶¶
            ·
            ·
            º¶¶¶¶¶ Cut width in input units

+H�VJG�OCVGTKCN�KU�UCYGF��VJG�CEVWCN�RCTV�NGPIVJ�KU�UJQTVGPGF�D[�VJG�YKFVJ�QH�VJG�UCY�EWV��
.QUU�QH�OCVGTKCN�NGPIVJ�OC[�CNUQ�QEEWT�YJGP�VJG�OCVGTKCN�KU�UJGCTGF���+P�QTFGT�VQ�QDVCKP�VJG
EQTTGEV�RCTV�NGPIVJ��VJG�UCY�YKFVJ�KU�CFFGF�VQ�VJG�RCTV�NGPIVJ�KP�VJG�EQOOCPFU�./.�CPF
./&���6JG�EWV�YKFVJ�KU�PQV�RTQEGUUGF�KP�VJG�./4�EQOOCPF�

6JG�EWV�YKFVJ�RCTCOGVGT�GPVT[�CEEGRVU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�HKTUV
FKIKV�KP�RCTCOGVGT�����
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����������2CTCOGVGT������5GEQPF�2QUKVKQP�)CKP��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Knee Point    A1 ·
·P17  00.00 00.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
      ¶¶¾¶¶ ¶¶¾¶¶
        ·     ·   
        ·     º¶¶¶ Second Position Gain in input units
        ·              
        ·         
        ·         
        º¶¶¶¶¶¶¶¶¶¶ Knee Point Distance in input units (IU)

6JKU�RCTCOGVGT�KU�WUGF�VQ�TGFWEG�VJG�U[PEJTQPK\CVKQP�VKOG�DGVYGGP�VJG�ECTTKCIG�CPF�VJG
OCVGTKCN���6JG�RQUKVKQP�ICKP�RCTCOGVGT�
2����ECP�DG�KPETGCUGF�DGHQTG�CEVWCNN[�CEJKGXKPI
U[PEJTQPK\CVKQP���6JG�UGEQPF�RQUKVKQP�ICKP�KU�WUGHWN�YJGP�UJQTV�RCTVU�CTG�DGKPI�RTQFWEGF
CPF�OKPKOWO�ECTTKCIG�VTCXGN�KU�FGUKTGF���6JKU�UGEQPF�RQUKVKQP�KU�CNUQ�TGHGTTGF�VQ�CU�VJG
�MPGG�RQKPV��

6JG�HKTUV�HQWT�FKIKVU�URGEKH[�VJG�MPGG�RQKPV�FKUVCPEG���&WTKPI�VJG�DGIKPPKPI�QH
U[PEJTQPK\CVKQP��VJG�HQNNQYKPI�GTTQT�YKNN�DG�NCTIGT�VJCP�VJG�MPGG�RQKPV�FKUVCPEG�CPF�VJG
2QUKVKQP�ICKP�2���YKNN�DG�KP�GHHGEV���9JGP�VJG�HQNNQYKPI�GTTQT�DGEQOGU�NGUU�VJCP�MPGG�RQKPV
FKUVCPEG��VJG�UGEQPF�RQUKVKQP�ICKP�VCMGU�GHHGEV�HQT�VJG�TGOCKPKPI�RQTVKQP�QH�VJG�U[PEJTQPK\GF
OQXG�

+H�HQWT�\GTQU�CTG�GPVGTGF�HQT�VJG�MPGG�RQKPV�FKUVCPEG��VJKU�RCTCOGVGT�KU�VWTPGF�QHH����

6JG�MPGG�RQKPV�RCTCOGVGT�GPVT[�CEEGRVU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�HKTUV
FKIKV�KP�RCTCOGVGT�����

�����������2CTCOGVGT������/CVGTKCN�5RGGF��#ZKU��

                     
¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Material Speed  ·
·P18       0 00.0 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
           ¸ ¸¶¶¶
           · ·
           · º¶¶¶ Voltage at Maximum Material Speed
           ·
           ·
           º¶¶¶¶¶ 0 = Voltage Output Disabled.
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                  1 = Voltage Output for Material Speed Enabled.
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6JKU�RCTCOGVGT�OCMGU�KV�RQUUKDNG�HQT�CP�GZVGTPCN�FGXKEG�VQ�DG�EQPPGEVGF�VQ�VJG�%./��HQT
VJG�RWTRQUG�QH�KPFKECVKPI�VJG�OCVGTKCN�NKPG�URGGF���6JG�FGXKEG�TGEGKXGU�C�XQNVCIG�QWVRWV
HTQO�VJG�%./�

6JG�HKTUV�RCTCOGVGT�FKIKV�GPCDNGU�VJG�XQNVCIG�QWVRWV�VQ�VJG�OCVGTKCN�URGGF�HWPEVKQP���6JG
XQNVCIG�QWVRWV�EQOGU�HTQO�CPCNQI�QWVRWV�#��
EQPPGEVQT�:���RKP�����TGHGTGPEGF�VQ�\GTQ
XQNVU�
EQPPGEVQT�:���RKP����

6JG�NCUV�VJTGG�FKIKVU�URGEKH[�VJG�XQNVCIG�CV�OCZKOWO�OCVGTKCN�URGGF���6JG�XQNVCIG�XCNWG�KU
VJGP�UECNGF�CEEQTFKPI�VQ�VJG�OCVGTKCN�URGGF���6JKU�HWPEVKQP�KU�GPCDNGF�KP�CWVQOCVKE�OQFG
QPN[�

%#76+10��6JG�/CVGTKCN�5RGGF�RCTCOGVGT�
2����ECP�QPN[�DG�WUGF�KP�UKPING�CZKU

CRRNKECVKQPU���+H�VJG�%./�./�KU�WUGF�CU�C�VYQ�CZKU�EQPVTQN�VJG�/CVGTKCN�5RGGF�RCTCOGVGT


2����ECPPQV�DG�WUGF��DGECWUG�VJG�UGEQPF�CZKU�WUGU�VJG�CPCNQI�QWVRWV�#����+H�VJG�/CVGTKCN

5RGGF�RCTCOGVGT�
2����CPF�VJG�UGEQPF�CZKU�CTG�GPCDNGF��CP��+PXCNKF�+PRWV�/CVGTKCN�5RGGF�

GTTQT�YKNN�QEEWT�

�����������2CTCOGVGT������6GUV�/QFG��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Testmode      A1 ·
·P19            0 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
               ¸¶

     ·
               ·   0 = Automatic mode

     º¶  1 = Test mode on

6JKU�RCTCOGVGT�CNNQYU�VJG�#WVQOCVKE�OQFG�VQ�DG�UKOWNCVGF�D[�UGNGEVKPI�VJG�6GUV�OQFG
HWPEVKQP���6JG�6GUV�OQFG�KU�UGNGEVGF�YJGP�C�����KU�GPVGTGF���6GUV�OQFG�UKOWNCVGU�VJG
QRGTCVKQP�QH�VJG�HN[KPI�EWVQHH�ECTTKCIG��WUKPI�VJG�XCNWGU�KP�VJG�U[UVGO�RCTCOGVGTU�CPF
RTQITCO�DNQEMU�VQ�UKOWNCVG�VJG�EWVQHH�QRGTCVKQP���+P�6GUV�OQFG��OCVGTKCN�HGGF�KU�UKOWNCVGF
D[�VJG�KPVGTPCN�ENQEM�IGPGTCVQT�QH�VJG�%./�

6Q�VGUV�VJG�U[UVGO��6GUV�OQFG�OWUV�DG�GPCDNGF�CPF�VJG�ECTTKCIG�OWUV�DG�JQOGF���6JG
U[UVGO�KU�VJGP�UYKVEJGF�KPVQ�#WVQOCVKE�OQFG�CV�VJG�WUGT�RCPGN���

2TGUU�VJG�WR�CTTQY�MG[�QP�VJG�%./�MG[RCF�WPVKN�VJG�/CVGTKCN�5RGGF�UETGGP�CRRGCTU�

                   ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
                   ·Material Speed  ·
                   ·    +00000000   ·
                   º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
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6JG�OCVGTKCN�URGGF�ECP�DG�UKOWNCVGF�D[�RTGUUKPI�VJG��
��
RNWU��QT�����
OKPWU��MG[�VQ�KPETGCUG�QT
FGETGCUG�VJG�OCVGTKCN�URGGF���6JG�OCVGTKCN�URGGF�YKNN�KPETGCUG�VQ�VJG�XGNQEKV[�RTQITCOOGF�KP�VJG
8GNQEKV[�#ZKU���RCTCOGVGT�
2������6JG�OCVGTKCN�URGGF�PWODGT�KU�RTQITCOOGF�KP�KPRWV�WPKVU�RGT
UGEQPF�
+7�U���

6JG�XGNQEKV[�QH�VJG�OCVGTKCN�ECP�DG�UGV�VQ�\GTQ�KOOGFKCVGN[�D[�RTGUUKPI�VJG�%.�ENGCT�MG[�

+H�C�\GTQ�KU�GPVGTGF�HQT�VJKU�RCTCOGVGT��VJG�%./�YKNN�QRGTCVG�KP�#WVQOCVKE�OQFG�

�����������2CTCOGVGT������/CPWCN�%WV�8GEVQT��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Man. Cut-Vector ·
·P20          000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
              ¸¶
              ·
              º¶ Starting Block Number for a Manual Cut Program

6JG�/CPWCN�%WV�8GEVQT�RTQITCO�KU�WUGF�VQ�E[ENG�VJG�UJGCT�QT�UCY�KP�/CPWCN�OQFG��CPF�UJQWNF�DG
UGRCTCVG�HTQO�VJG�#WVQOCVKE�RTQITCO���6JKU�RCTCOGVGT�URGEKHKGU�C�UVCTVKPI�DNQEM�PWODGT�HQT�VJG
/CPWCN�%WV�8GEVQT�RTQITCO�YJKEJ�YKNN�RTQEGUU�QPN[�KP�/CPWCN�OQFG���6JG�RTQITCO�UVCTVU
TWPPKPI�YJGP�
���XQNVU�KU�CRRNKGF�VQ�VJG�%TQR�%WV�KPRWV��VJG�RTQITCO�OWUV�GPF�YKVJ�CP�465
EQOOCPF�

�����������2CTCOGVGT������.GPIVJ�%QTTGEVKQP��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Length Corr.  A1 ·
·P21         0 00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
             ¸ ¸¶
             · · 
             · º¶ 00 = Length Correction Disabled
             ·    01 = Length Correction Enabled
             ·    
             º¶¶¶ 0 = Index Length Disabled
                  1 = Index Length Enabled

6JKU�RCTCOGVGT�CNNQYU�VYQ�HWPEVKQPU�VQ�QEEWT��KPFGZ�NGPIVJ�CPF�NGPIVJ�EQTTGEVKQP���6JG�NGPIVJ
EQTTGEVKQP�RCTCOGVGT�CRRNKGU�VQ�VJG�./.�EQOOCPF�QPN[�
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016'��(QT�VJKU�RCTCOGVGT�VQ�QRGTCVG�RTQRGTN[��VJG�.GPIVJ�/GCUWTGOGPV�OWUV�DG�GPCDNGF��WUKPI

VJG�(70�EQOOCPF�KP�VJG�WUGT�RTQITCO�

6JG�HKTUV�FKIKV�GPCDNGU�VJG�KPFGZ�NGPIVJ���9JGP�VJG�%./�KU�RQYGTGF�WR��YKVJ�/CPWCN�OQFG
UGNGEVGF�CPF�KPFGZ�NGPIVJ�GPCDNGF��VJG�OCVGTKCN�VJCV�JCU�DGGP�RCUUGF�WPFGT�VJG�OGCUWTKPI�YJGGN�KU
UWDVTCEVGF�HTQO�VJG�RCTV�NGPIVJ�KP�VJG�./.�EQOOCPF�VQ�DG�RTQEGUUGF���+H�VJG�KPFGZ�NGPIVJ�KU
FKUCDNGF��VJG�OCVGTKCN�VJCV�JCU�RCUUGF�WPFGT�VJG�OGCUWTKPI�YJGGN�KU�PQV�UWDVTCEVGF�HTQO�VJG�./.
EQOOCPF���+H�VJG�OCVGTKCN�VJCV�RCUUGF�WPFGT�VJG�OGCUWTKPI�YJGGN�KU�ITGCVGT�VJCP�VJG�RCTV�NGPIVJ�KP
VJG�./.�EQOOCPF��VJG��'TTQT�+PFGZ�.GPIVJ��GTTQT�QEEWTU���6JKU�GTTQT�YKNN�QEEWT�YJGP�UYKVEJKPI
HTQO�/CPWCN�VQ�#WVQOCVKE�OQFG�

'ZCORNG�

                               ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹    
            Position Lag       ·L S 1A+000080.00 ·    
            Display Screen     ·012 2 +000000.00 ·
                               º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

(QT�VJKU�GZCORNG�����KPEJGU�QH�OCVGTKCN�JCU�RCUUGF�WPFGT�VJG�OGCUWTKPI�YJGGN���6JG�RCTV�NGPIVJ�KP
VJG�./.�EQOOCPF�KU�����KPEJGU���6JG�ECTTKCIG�KU�JQOGF�CPF�#WVQOCVKE�OQFG�KU�UGNGEVGF���9JGP
UYKVEJKPI�HTQO�/CPWCN�VQ�#WVQOCVKE�OQFG��VJG�FKUVCPEG�VTCXGNGF�WPFGT�VJG�OGCUWTKPI�YJGGN�KU
UWDVTCEVGF�HTQO�VJG�./.�EQOOCPF���6JG�RQUKVKQP�NCI�UETGGP�FKURNC[U����KPEJGU�QH�RCTV�NGPIVJ�NGHV
VQ�VTCXGN�DGHQTG�VJG�ECTTKCIG�YKNN�U[PEJTQPK\G�CPF�RTQEGUU�VJG�RCTV�
����������
6JG�NCUV�VYQ�FKIKVU�CTG�HQT�VJG�NGPIVJ�EQTTGEVKQP�HGCVWTG���+H�NGPIVJ�EQTTGEVKQP�KU�GPCDNGF��VJG
EWTTGPV�RCTV�NGPIVJ�KP�VJG�./.�EQOOCPF�ECP�DG�EJCPIGF�CV�CP[�VKOG���6JG�RCTV�NGPIVJ�ECP�DG
EJCPIGF�D[�V[RKPI�VJG�PGY�RCTV�NGPIVJ��KP�VJG�EWTTGPV�./.�EQOOCPF�DNQEM�DGKPI�RTQEGUUGF��XKC
VJG�MG[RCF�QH�VJG�%./���#NUQ��VJG�PGY�RCTV�NGPIVJ�ECP�DG�VTCPUOKVVGF�VQ�VJG�EWTTGPV�./.
EQOOCPF�DNQEM�KP�VJG�%./��XKC�VJG�UGTKCN�EQOOWPKECVKQP�RQTV�

+H�VJG�PGY�RCTV�NGPIVJ�KU�ITGCVGT�VJCP�VJG�EWTTGPV�RCTV�NGPIVJ�DGKPI�RTQEGUUGF��VJGP�VJG�FKHHGTGPEG
DGVYGGP�VJG�PGY�RCTV�NGPIVJ�CPF�VJG�EWTTGPV�RCTV�NGPIVJ�KU�CFFGF�VQ�VJG�EWTTGPV�RCTV�NGPIVJ�DGKPI
RTQEGUUGF��

'ZCORNG�

6JG�EWTTGPV�RCTV�NGPIVJ�KP�VJG�./.�EQOOCPF�KU�����KPEJGU��DWV����KPEJGU�JCU�CNTGCF[�RCUUGF
VJTQWIJ�VJG�OGCUWTKPI�YJGGN�
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                             ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
            Position Lag     ·L S 1A+000050.00 ·
            Display Screen   ·012 2 +000000.00 ·
                             º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

                      Measuring Wheel Length
                      Remaining To Be Traveled = 50 inches

+H�VJG�PGY�RCTV�NGPIVJ�GPVGTGF�KU�����KPEJGU��VJGP�VJG�PGY�RCTV�NGPIVJ�UWDVTCEVGF�HTQO�VJG�EWTTGPV
RCTV�NGPIVJ�QH�����KPEJGU�KU�����KPEJGU�������KPEJGU�KU�KOOGFKCVGN[�CFFGF�VQ�VJG�OGCUWTKPI�YJGGN
NGPIVJ�TGOCKPKPI�VQ�DG�VTCXGNGF���6JG�OGCUWTKPI�YJGGN�NGPIVJ�TGOCKPKPI�VQ�DG�VTCXGNGF�KU����
KPEJGU�
UJQYP�DGNQY��

                             ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
            Position Lag     ·L S 1A+000250.00 ·
            Display Screen   ·012 2 +000000.00 ·
                             º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

                      Measuring Wheel Length
                      Remaining To Be Traveled = 250 inches

+H�VJG�PGY�RCTV�NGPIVJ�KU�NGUU�VJCP�VJG�EWTTGPV�RCTV�NGPIVJ�DGKPI�RTQEGUUGF��VJGP�EWTTGPV�RCTV�NGPIVJ
YKNN�DG�RTQEGUUGF���6JG�PGY�RCTV�NGPIVJ�KU�RTQEGUUGF�CHVGT�VJG�EWTTGPV�RCTV�NGPIVJ�KU�RTQEGUUGF���+H
VJG�NGPIVJ�EQTTGEVKQP�KU�FKUCDNGF��VJG�RCTV�NGPIVJ�GPVGTGF�YKNN�DG�RTQEGUUGF�VJG�PGZV�VKOG�VJG�./.
KU�TGCF�KP�VJG�%./��

016'��9JGP�VJG�NGPIVJ�EQTTGEVKQP�CPF�VJG�KPFGZ�NGPIVJ�CTG�WUGF��VJG�(70�EQOOCPF�YKVJ�NGPIVJ

OGCUWTGOGPV�GPCDNGF�YKVJ�5VCVWU����ECP�DG�WUGF�VQ�XKGY�VJKU�KPHQTOCVKQP��(QT�OQTG�KPHQTOCVKQP�

TGHGT�VQ�VJG�(70�EQOOCPF�KP�EJCRVGT����CPF�5VCVWU����KP�EJCRVGT���
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�����������2CTCOGVGT������5RGEKCN�(WPEVKQP����#ZKU��

            
¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Spec. Func. 1 A1 ·
·P22  00 00 00 00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
      ¸¶ ¸¶ ¸¶ ¸¶   
      ·  ·  ·  · 
      ·  ·  ·  º¶ Meter Pulse Output
      ·  ·  ·   
      ·  ·  º¶¶¶¶ Repeat Last Part Output
      ·  ·       
      ·  º¶¶¶¶¶¶¶ Repeat Last Part Input
      ·
      º¶¶¶¶¶¶¶¶¶¶ Crop Cut Output

6JKU�RCTCOGVGT�JCU�HQWT�URGEKCN�HWPEVKQPU�HQT�CZKU���QPN[���6JG�HQWT�URGEKCN�HWPEVKQPU�CTG�ETQR�EWV
QWVRWV��TGRGCV�NCUV�RCTV�KPRWV��TGRGCV�NCUV�RCTV�QWVRWV��CPF�VJG�OGVGT�RWNUG�QWVRWV�
6JGUG�KPRWVU�CPF�QWVRWVU�CTG�CUUKIPGF�D[�VJG�OCEJKPG�DWKNFGT�

016'��<GTQU�OWUV�DG�GPVGTGF�HQT�CP[�QWVRWV�VJCV�YKNN�PQV�DG�WUGF�

6JG�HKTUV�VYQ�FKIKVU�URGEKH[�CP�CWZKNKCT[�QWVRWV�VQ�DG�VWTPGF�QP�YJGP�VJG�ETQR�EWV�U[UVGO�KPRWV

%./�EQPPGEVQT�:���RKP�����KU�VWTPGF�QP���#NUQ��KH�VJG�ETQR�EWV�RCTCOGVGT�
RCTCOGVGT�����KU
GPCDNGF��VJKU�CWZKNKCT[�QWVRWV�YKNN�CNUQ�VWTP�QP���6JKU�QWVRWV�TGOCKPU�QP�WPVKN�VJG�ECTTKCIG�DGIKPU�VQ
FGEGNGTCVG�CPF�TGVWTP�VQ�VJG�JQOG�RQUKVKQP���6JG�CWZKNKCT[�QWVRWV�KU�WUGF�VQ�VGNN�VJG�QRGTCVQT�VJCV
VJKU�KU�C�DCF�RCTV���9JGP�VJG�56<�EQOOCPF�KU�WUGF�CU�VJG�RCTV�EQWPVGT�CPF�VJG�ETQR�EWV�KPRWV�KU
CEVKXCVGF�
GKVJGT�D[�U[UVGO�KPRWV�QT�RCTCOGVGT���VJG�RCTV�EQWPVGT�YKNN�PQV�CFXCPEG�

6JG�UGEQPF�RCKT�QH�FKIKVU�URGEKHKGU�CP�CWZKNKCT[�KPRWV�VQ�DG�WUGF�VQ�TGRGCV�VJG�NCUV�RCTV�RTQEGUUGF��
9JGP�VJG�TGRGCV�NCUV�RCTV�KPRWV�KU�CRRNKGF��VJG�NCUV�RCTV�NGPIVJ�TGCF�D[�VJG�%./�YKNN�DG�RTQEGUUGF�

6JG�VJKTF�RCKT�QH�FKIKVU�URGEKH[�CP�CWZKNKCT[�QWVRWV�VQ�DG�WUGF�CU�VJG�TGRGCV�NCUV�RCTV�QWVRWV���6JKU
QWVRWV�YKNN�VWTP�QP�YJGP�VJG��TGRGCV�NCUV�RCTV��NGPIVJ�KPRWV�KU�CRRNKGF���6JG�TGRGCV�NCUV�RCTV�QWVRWV
TGOCKPU�QP�WPVKN�VJG�ECTTKCIG�DGIKPU�VQ�FGEGNGTCVG�CPF�TGVWTP�VQ�VJG�JQOG�RQUKVKQP���9JGP�VJG�56<
EQOOCPF�KU�WUGF�CU�VJG�RCTV�EQWPVGT�CPF�VJG�TGRGCV�NCUV�RCTV�KPRWV�KU�CEVKXCVGF��VJG�RCTV�EQWPVGT�YKNN
PQV�CFXCPEG�

6JG�NCUV�VYQ�FKIKVU�URGEKH[�CP�CWZKNKCT[�QWVRWV�VQ�DG�VWTPGF�QP�CHVGT�QPG�OGVGT�QH�OCVGTKCN�JCU
RCUUGF�VJG�OGCUWTKPI�YJGGN���6JG�OGVGT�RWNUG�QWVRWV�KU�C�����OKNNKUGEQPF�RWNUG�YJKEJ�QEEWTU�HQT
GCEJ�OGVGT�QH�OCVGTKCN�VJCV�RCUUGU�WPFGT�VJG�OGCUWTKPI�YJGGN���6JKU�HWPEVKQP�KU�QPN[�GPCDNGF�KP
#WVQOCVKE�OQFG�
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�����������2CTCOGVGT������%TQR�%WV��#ZKU��

            
¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Cropcut       A1 ·
·P23 00 0 0000.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
     ¸¶ ¸ ¶¶¶¾¶¶¶
     ·  ·    · 
     ·  ·    º¶¶¶¶ Crop Cut Distance in input units
     ·  ·       
     ·  º¶¶¶¶¶¶¶¶¶ 0 = No Crop Cut (When switching from Manual to 
     ·                              Automatic mode)
     ·             1 = Crop Cut (When switching from Manual to    
     ·                           Automatic mode)          
     ·
     º¶¶¶¶¶¶¶¶¶¶¶¶ Crop Cut Input (Auxiliary input)

6JKU�RCTCOGVGT�URGEKHKGU�CP�CWZKNKCT[�KPRWV�WUGF�VQ�KPKVKCVG�C�ETQR�EWV���6JG�ETQR�EWV�RCTCOGVGT�KU
XCNKF�HQT�#WVQOCVKE�CPF�6GUV�OQFGU�QPN[���6JKU�CWZKNKCT[�KPRWV�KU�UGNGEVGF�D[�VJG�OCEJKPG�DWKNFGT�
�6JG�ETQR�EWV�RCTCOGVGT�RGTHQTOU�VJG�UCOG�HWPEVKQP�CU�VJG�ETQR�EWV�U[UVGO�KPRWV�
%./�EQPPGEVQT
:���RKP������YKVJ�VJG�CFFKVKQP�QH�UQOG�URGEKCN�HGCVWTGU�YJKEJ�CTG�FGUETKDGF�DGNQY���4GHGT�VQ
EJCRVGT���HQT�OQTG�KPHQTOCVKQP�CDQWV�VJG�ETQR�EWV�U[UVGO�KPRWV�

6JG�HKTUV�VYQ�FKIKVU�URGEKH[�VJG�CWZKNKCT[�KPRWV�VQ�DG�WUGF�VQ�RGTHQTO�VJG�ETQR�EWV�HWPEVKQP���9JGP
VJKU�ETQR�EWV�KPRWV�KU�VWTPGF�QP��VJG�ETQR�EWV�FKUVCPEG�UVQTGF�KP�VJKU�RCTCOGVGT�YKNN�DG�OGCUWTGF�D[
VJG�OGCUWTKPI�YJGGN���9JGP�VJCV�FKUVCPEG�
GPVGTGF�KP�VJG�NCUV�UKZ�FKIKVU��KU�TGCEJGF��VJG�ECTTKCIG
YKNN�U[PEJTQPK\G�CPF�EWV�VJG�OCVGTKCN�

6JG�ETQR�EWV�FKUVCPEG�CEEGRVU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�HKTUV�FKIKV�KP
RCTCOGVGT�����

016'��6JG�ETQR�EWV�KU�KPKVKCVGF�D[�C�NQY�VQ�JKIJ�VTCPUKVKQP�CV�VJG�ETQR�EWV�KPRWV���6JG�ECTTKCIG

OWUV�DG�CV�VJG�JQOG�RQUKVKQP�VQ�RGTHQTO�VJG�ETQR�EWV���6JG�ETQR�EWV�KPRWV�KU�KIPQTGF�KH�KPRWV�KU

KPKVKCVGF�CHVGT�VJG�ECTTKCIG�JCU�DGIWP�VQ�RTQEGUU�C�RCTV�

6JG�UKPING�FKIKV�URGEKHKGU�YJGVJGT�C�ETQR�EWV�YKNN�QT�YKNN�PQV�DG�KPKVKCVGF�YJGP�UYKVEJKPI�HTQO
/CPWCN�VQ�#WVQOCVKE�OQFG��
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�����������2CTCOGVGT������4GXGTUKPI�*QNF��#ZKU��

            
¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Reversing hold  ·
·P24 00 0 00000.0 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
     ¸¶ ¸ ¶¶¶¾¶¶¶
     ·  ·    · 
     ·  ·    º¶¶¶  Carriage Position in input units
     ·  ·              (Currently being developed)
     ·  ·    
     ·  º¶¶¶¶¶¶¶¶  Reversing Hold Input Transition
     ·                 (Currently being developed)
     ·           
     º¶¶¶¶¶¶¶¶¶¶¶  Reversing Hold Input

6JKU�RCTCOGVGT�URGEKHKGU�CP�CWZKNKCT[�KPRWV�VQ�DG�WUGF�VQ�RGTHQTO�C�TGXGTUKPI�JQNF��6JG�TGXGTUKPI
JQNF�RCTCOGVGT�EQOOCPFU�VJG�ECTTKCIG�VQ�FGEGNGTCVG�VQ�C�UVQR�CPF�YCKV�HQT�CP�KPRWV�VQ�TGVWTP�JQOG�
�6JG�TGXGTUKPI�JQNF�KPRWV�KU�CP�CWZKNKCT[�KPRWV��UGNGEVGF�D[�VJG�OCEJKPG�DWKNFGT��

6JG�HKTUV�VYQ�FKIKVU�URGEKH[�VJG�CWZKNKCT[�KPRWV�WUGF�HQT�VJG�TGXGTUKPI�JQNF�KPRWV���9JGP�VJG
ECTTKCIG�U[PEJTQPK\GU�CPF�RTQEGUUGU�C�RCTV��VJG�%./�RTQITCO�YKNN�TGVWTP�VQ�C�'15�
'PF�1H
5[PEJTQPK\CVKQP��EQOOCPF���9JGP�VJG�'15�EQOOCPF�KU�TGCF�D[�VJG�%./��VJG�UVCVWU�QH�VJG
TGXGTUKPI�JQNF�KPRWV�KU�EJGEMGF���+H�VJG�TGXGTUKPI�JQNF�KPRWV�KU�QP��VJG�ECTTKCIG�YKNN�TGVWTP�VQ�JQOG
KOOGFKCVGN[�

+H�VJG�TGXGTUKPI�JQNF�KPRWV�KU�QHH��VJG�ECTTKCIG�YKNN�FGEGNGTCVG�VQ�C�UVQR�CPF�YCKV�HQT�C�JKIJ�VQ�NQY
VTCPUKVKQP�CV�VJG�TGXGTUKPI�JQNF�KPRWV���9JGP�VJG�TGXGTUKPI�JQNF�KPRWV�KU�CRRNKGF��VJG�ECTTKCIG
TGVWTPU�VQ�VJG�JQOG�RQUKVKQP���4GHGT�VQ�EJCRVGT���HQT�OQTG�KPHQTOCVKQP�CDQWV�VJG�'15�EQOOCPF�

9#40+0)��6JG�ECTTKCIG�OWUV�CNYC[U�TGVWTP�VQ�VJG�JQOG�RQUKVKQP���+H�VJG�TGXGTUKPI�JQNF�KPRWV�KU

QP�VQQ�NQPI��VJG�%./�YKNN�ECWUG�VJG�ECTTKCIG��VQ�RTQEGUU�CPQVJGT�RCTV�YKVJQWV�TGVWTPKPI�VQ�VJG

JQOG�RQUKVKQP���6JKU�OKIJV�FCOCIG�VJG�ECTTKCIG�QT�OCEJKPG���6JG�EWUVQOGT�UJQWNF�OCMG�UWTG�VJG

OCZKOWO�CPF�OKPKOWO�QXGTVTCXGN�NKOKV�UYKVEJGU�CTG�KPUVCNN�CPF�YQTM�RTQRGTN[���

6JG�TGXGTUKPI�JQNF�KPRWV�VTCPUKVKQP�CPF�VJG�TGXGTUKPI�JQNF�FKUVCPEG�CTG�EWTTGPVN[�DGKPI�FGXGNQRGF�
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�����������2CTCOGVGT������6CKN�1WV��#ZKU��

            
¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Restende      A1 ·
·P25  00 00 00 00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
      ¸¶ ¸¶ ¸¶ ¸¶   
      ·  ·  ·  · 
      ·  ·  ·  º¶ Remainder > Maximum Part Length Output
      ·  ·  ·     (LML command in program block 981)              
      ·  ·  ·    
      ·  ·  º¶¶¶¶ Remainder < Maximum Part Length Output
      ·  ·        (LML command in program block 981)
      ·  ·       
      ·  º¶¶¶¶¶¶¶ Remainder < Minimum Part Length Output
      ·           (LML command in program block 982)
      · 
      º¶¶¶¶¶¶¶¶¶¶ Tail Out Input

016'��6JG�HQNNQYKPI�FGUETKRVKQP�KU�KPHQTOCVKQPCN�QPN[���6JG�RCTCOGVGT�KU�EWTTGPVN[�WPFGT

FGXGNQROGPV���%QPUWNV�+PFTCOCV�#RRNKECVKQPU�'PIKPGGTKPI�HQT�CFFKVKQPCN�KPHQTOCVKQP�QP�VJG�UVCVWU

QH�VJKU�RCTCOGVGT�

6JG��4GUVGPFG��
TGOCKPFGT��RCTCOGVGT�KU�WUGF�VQ�RTQEGUU�VJG�TGOCKPKPI�OCVGTKCN�KP�VJG�OCEJKPG
YJGP�VJG�OCVGTKCN�EQKN�TWPU�QWV���6JG�VCKN�QWV�KPRWV�KU�CEMPQYNGFIGF�D[�C�JKIJ�VQ�NQY�VTCPUKVKQP��
9JGP�VJG�VCKN�QWV�KU�CEMPQYNGFIGF��VJG�%./�YKNN�GXCNWCVG�VJG�OCVGTKCN�UVKNN�KP�VJG�OCEJKPG�CPF
UGNGEV�JQY�KV�YKNN�DG�RTQEGUUGF���6JG�%./�YKNN�VWTP�QP�CWZKNKCT[�QWVRWVU��URGEKHKGF�KP�VJKU
RCTCOGVGT��VQ�NGV�VJG�QRGTCVQT�MPQY�JQY�OWEJ�OCVGTKCN�KU�NGHV���6JG�VCKN�QWV�KPRWV�KU�UWRRQTVGF�YKVJ
VJG�./&�CPF�./.�EQOOCPF�QPN[�

5GVVKPI�7R�6JG�6CKN�1WV�2CTCOGVGT�

�� 6JG�FKUVCPEG�KU�OGCUWTGF�DGVYGGP�VJG�VCKN�QWV�KPRWV�CPF�VJG�JQOG�RQUKVKQP�QH�VJG�ECTTKCIG�
6JKU�FKUVCPEG�KU�GPVGTGF�KP�CP�./.�EQOOCPF�KP�DNQEM������

�� 6JG�OCZKOWO�NGPIVJ�VJG�OCEJKPG�ECP�RTQEGUU�OWUV�DG�GPVGTGF�KP�CP�./.�EQOOCPF�KP
DNQEM�����

�� 6JG�OKPKOWO�NGPIVJ�VJG�OCEJKPG�ECP�RTQEGUU�OWUV�DG�GPVGTGF�KP�CP�./.�EQOOCPF�KP
DNQEM������

+H�VJGTG�KU�C�JKIJ�VQ�NQY�VTCPUKVKQP�QP�VJG�GPF�QH�OCVGTKCN�KPRWV��VJG�%./�FGVGTOKPGU�JQY�OWEJ
OCVGTKCN�KU�NGHV�CPF�FGEKFGU�KH�VJG�RCTV�NGPIVJ�ECP�DG�RTQEGUUGF���+H�VJG�RCTV�NGPIVJ�ECP�DG�RTQEGUUGF�
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VJG�OKPKOWO�CPF�OCZKOWO�NGPIVJU�CTG�KIPQTGF�CPF�VJG�RCTV�NGPIVJ�KU�RTQEGUUGF�RTQRGTN[�

+H�VJG�RCTV�NGPIVJ�ECPPQV�DG�RTQRGTN[�RTQEGUUGF��VJG�TGOCKPKPI�OCVGTKCN�NGPIVJ�YKNN�DG�RTQEGUUGF
KPVQ�RCTVU���6JGUG�RCTV�NGPIVJU�CTG�FGVGTOKPGF�D[�VCMKPI�VJG�OKPKOWO�NGPIVJ�FKXKFGF�D[�VYQ���1PEG
VJG�TGOCKPKPI�OCVGTKCN�KU�RTQEGUUGF��CP�KPVGTPCN�EWV�KPJKDKV�KU�KPKVKCVGF���6JG�QRGTCVQT�YKNN�VJGP
DGIKP�VJG�PGZV�OCVGTKCN�VQ�DG�RTQEGUUGF�D[�RTGUUKPI�VJG�ETQR�EWV�U[UVGO�KPRWV�
%./�EQPPGEVQT�:��
2KP�����QT�VJG�ETQR�EWV�CWZKNKCT[�KPRWV���6JG�ETQR�EWV�CWZKNKCT[�KPRWV�KU�FGHKPGF�KP�RCTCOGVGT����

�����������2CTCOGVGT������5RGEKCN�(WPEVKQP����#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Spec. Func. 2 A1 ·
·P26  0 01.000 00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
      ¸ ¶¶¶¾¶¶ ¸¶   
      ·    ·   · 
      ·    ·   º¶ Start At Program Block 000 Input
      ·    ·       
      ·    º¶¶¶¶¶ Material Speed Multiplication Factor
      · 
      ·
      º¶¶¶¶¶¶¶¶¶¶ Type of Length Overall Display

    0 = Production Length
    1 = Material Length

6JKU�RCTCOGVGT�URGEKHKGU�C�OWNVKRNKECVKQP�HCEVQT�HQT�VJG�OCVGTKCN�URGGF�FKURNC[�UETGGP��CPF�VJG
CWZKNKCT[�KPRWV�VQ�DG�WUGF�HQT�UVCTVKPI�VJG�%./�WUGT�RTQITCO�QXGT�HTQO�DNQEM�����

6JG�HKTUV�FKIKV�FGVGTOKPGU�JQY�VJG�.GPIVJ�1XGTCNN�VJCV�JCU�RCUUGF�WPFGT�VJG�OGCUWTKPI�YJGGN�YKNN
DG�FKURNC[GF���+H�2TQFWEVKQP�.GPIVJ�FKURNC[�KU�GPCDNGF�CPF�VJG�%WV�+PJKDKV�KPRWV�KU�RTGUUGF�KP
#WVQOCVKE�OQFG��VJGP�VJG�OCVGTKCN�WPFGT�VJG�OGCUWTKPI�YJGGN�KU�PQV�CFFGF�VQ�VJG�.GPIVJ�1XGTCNN
FKURNC[�
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+H�VJG�/CVGTKCN�.GPIVJ�FKURNC[�KU�GPCDNGF�CPF�KU�WUGF�KP�/CPWCN�QT�#WVQOCVKE�OQFG��VJGP�VJG
OCVGTKCN�RCUUKPI�WPFGT�VJG�OGCUWTKPI�YJGGN�KU�CNYC[�EQWPVGF�CPF�FKURNC[GF�QP�VJG�.GPIVJ�1XGTCNN
FKURNC[��GXGP�KH�VJG�%WV�+PJKDKV�KPRWV�
DWVVQP��KU�RTGUUGF�

6JG�PGZV�HKXG�FKIKVU�URGEKH[�C�OWNVKRNKECVKQP�HCEVQT�HQT�VJG�OCVGTKCN�URGGF�FKURNC[�UETGGP���6JG
XGNQEKV[�RCTCOGVGT�KU�GPVGTGF�KP�KPRWV�WPKVU�UGEQPF���6JG�OCVGTKCN�URGGF�UETGGP�KU�CNUQ�KP�KPRWV
WPKVU�UGEQPF���*QYGXGT��KV�KU�UQOGVKOGU�FGUKTCDNG�VQ�JCXG�VJG�OCVGTKCN�URGGF�FKURNC[�UETGGP�UJQYP
KP�FKHHGTGPV�KPRWV�WPKVU�UGEQPF�

(QT�GZCORNG��KH�VJG�RCTCOGVGTU�CTG�GPVGTGF�KP�KPEJGU�CPF�VJG�OCEJKPG�DWKNFGT�YQWNF�NKMG�VQ�JCXG
VJG�OCVGTKCN�URGGF�FKURNC[GF�KP�HGGV�RGT�OKPWVG��C�OWNVKRNKECVKQP�HCEVQT�QH��������YQWNF�DG�GPVGTGF�
CU�UJQYP�DGNQY�

input units  (inches)       1 ft        60 sec.
¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶   =   ¶¶¶¶¶¶¶¶¶  x  ¶¶¶¶¶¶¶ = 5.000 ft/min.
   sec.                   12 inches     1 min.

+H�C�OWNVKRNKECVKQP�HCEVQT�QH��������KU�GPVGTGF��VJG�OCVGTKCN�URGGF�FKURNC[�UETGGP�KU�UJQYP�KP�KPRWV
WPKVU�UGE���6JG�KPRWV�WPKVU�CTG�URGEKHKGF�D[�VJG�OCEJKPG�DWKNFGT�YJGP�RCTCOGVGTU�CTG�GPVGTGF�

6JG�NCUV�VYQ�FKIKVU�URGEKH[�CP�CWZKNKCT[�KPRWV�VQ�DG�WUGF�VQ�UVCTV�VJG�%./�RTQITCO�DNQEM�����YJGP
UYKVEJKPI�HTQO�/CPWCN�VQ�#WVQOCVKE�OQFG���6JKU�CWZKNKCT[�KPRWV�KU�URGEKHKGF�D[�VJG�OCEJKPG
DWKNFGT���6JKU�HWPEVKQP�KU�FKUCDNG�D[�GPVGTKPI����KP�VJGUG�FKIKVU��

+H����KU�GPVGTGF�QT�VJG�CWZKNKCT[�KPRWV�KU�QHH��VJG�%./�RTQITCO�YKNN�UVCTV�CV�VJG�NCUV�RCTV�NGPIVJ
EQOOCPF�
./&��./.��./4��VJCV�YCU�RTGXKQWUN[�DGKPI�RTQEGUUGF�

+H�CP�CWZKNKCT[�KPRWV�KU�GPVGTGF�CPF�VJKU�CWZKNKCT[�KPRWV�KU�QP��VJGP�VJG�%./�RTQITCO�YKNN�UVCTV�CV
DNQEM�����YJGP�UYKVEJKPI�HTQO�/CPWCN�VQ�#WVQOCVKE�OQFG�
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�����������2CTCOGVGT������/GCUWTKPI�9JGGN�(GGF�%QPUVCPV��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Feed Constant A1 ·
·P38    0060.0000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

·
º¶¶¶¶¶ Feed constant of the measuring wheel in input

units (IU)

6JG�HGGF�EQPUVCPV�HQT�VJG�OGCUWTKPI�YJGGN�URGEKHKGU�VJG�NGPIVJ�QH�OCVGTKCN�YJKEJ�YKNN�RCUU�VJTQWIJ
KP�QPG�TGXQNWVKQP�QH�VJG�OGCUWTKPI�YJGGN��DCUGF�QP�VJG�FKCOGVGT�QH�VJG�OGCUWTKPI�YJGGN�

6Q�ECNEWNCVG�VJG�OGCUWTKPI�YJGGN�HGGF�EQPUVCPV�

���&KCO�QH�/GCUWTKPI�9JGGN���RK
/GCUWTKPI�9JGGN�(GGF�%QPUVCPV���¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶

IGCT�TCVKQ��KH�CP[

6JKU�OWUV�DG�URGEKHKGF�KP�VJG�UCOG�KPRWV�WPKVU�VJCV�YGTG�UGNGEVGF�HQT�VJG�HGGF�EQPUVCPV�
RCTCOGVGT
����HQT�#ZKU���

6JG�OGCUWTKPI�YJGGN�HGGF�EQPUVCPV�GPVT[�KU�VQ�HQWT�QT�HKXG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�HKTUV
FKIKV�KP�RCTCOGVGT������+H�VJG�HKTUV�FKIKV�KP�RCTCOGVGT����KU�C�VYQ��VJGP�HQWT�FGEKOCN�RNCEGU�CTG
UJQYP���+H�VJG�HKTUV�FKIKV�KP�RCTCOGVGT����KU�C�VJTGG��VJGP�HKXG�FGEKOCN�RNCEGU�CTG�UJQYP���6JG�NKOKVU
CTG�
������������������������
2CTCOGVGT����
HKTUV�FKIKV��������������������OKP�������������OCZ�
2CTCOGVGT����
HKTUV�FKIKV��������������������OKP�������������OCZ�
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�����������2CTCOGVGT������/GCUWTKPI�9JGGN�'PEQFGT�.KPGU��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Enc Lines/Rev MW ·
·P39       6 2500 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
           ¹ ¶¾¶¶    
           ·  º¶¶ Incremental encoder lines/rev of the measuring
           ·      wheel.   
           ·       
           º¶¶¶¶¶ Measuring wheel averaging function

����CXGTCIKPI�HWPEVKQP�FKUCDNGF�
����CXGTCIG�GXGT[���OUGE�
����CXGTCIG�GXGT[���OUGE�
����CXGTCIG�GXGT[���OUGE�
����CXGTCIG�GXGT[����OUGE
����CXGTCIG�GXGT[����OUGE�
����CXGTCIG�GXGT[����OUGE�
����CXGTCIG�GXGT[�����OUGE�
����CXGTCIG�GXGT[�����OUGE�
����CXGTCIG�GXGT[�����OUGE�

6JG�HKTUV�FKIKV�KU�HQT�OGCUWTKPI�YJGGN�CXGTCIKPI�HWPEVKQP��YJKEJ�KU�WUGF�VQ�UOQQVJ�VJG�OGCUWTKPI
YJGGN�GPEQFGT�RWNUGU���+H�VJG�OCVGTKCN�KU�OQXKPI�CV�CP�WPGXGP�TCVG��VJKU�HWPEVKQP�YKNN�OCMG�VJG
ECTTKCIG�OQXG�GXGPN[�FWTKPI�U[PEJTQPK\GF�OQXGOGPV�

6JG�NCUV�HQWT�FKIKVU�CTG�HQT�VJG�OGCUWTKPI�YJGGN�GPEQFGT�NKPGU�RGT�TGXQNWVKQP���6JG�OGCUWTKPI
YJGGN�OWUV�WUG�CP�KPETGOGPVCN�GPEQFGT�

6JG�OGCUWTKPI�YJGGN�GPEQFGT�NKOKVU�CTG�

OKPKOWO�����
OCZKOWO������
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4'8��$������� 2#4#/'6'45 ����

��������2CTCOGVGTU�HQT�#ZKU��

����������2CTCOGVGT������(GGF�%QPUVCPV��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Feed Constant A2 ·
·P40  0 0010.0000 ·
º¶¶¶¶¶¾¶¶¶¾¶¶¶¶¶¶»
      ·   ·       
      ·   º¶¶¶¶¶¶¶¶¶¶¶¶¶ Feed constant in input units per encoder 
      ·                  revolution
      ·                
      º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶  0 = Axis 2 is disabled

 1 = Axis 2 synchronous axis
 2 = Axis 2 tooling axis

6JKU�RCTCOGVGT�URGEKHKGU�VJG�HGGF�EQPUVCPV�HQT�CZKU����CPF�UGNGEVU�VJG�V[RG�QH�CRRNKECVKQP�HQT�VJG
CZKU�

6JG�HKTUV�FKIKV�FGVGTOKPGU�VJG�V[RG�QH�CRRNKECVKQP�

+H�C���KU�GPVGTGF��CZKU���YKNN�DG�U[PEJTQPK\GF�YKVJ�CZKU�����9JGP�VJG�ECTTKCIG�QT�HN[KPI�EWVQHH
FGXKEG�JCU�VQQ�OWEJ�KPGTVKC�HQT�QPG�CZKU��CZKU���ECP�DG�U[PEJTQPK\GF�YKVJ�CZKU���VQ�FTKXG�VJG
ECTTKCIG���#NUQ��VJG�CDKNKV[�VQ�JCXG�VYQ�CZGU�U[PEJTQPK\GF�OKIJV�TGFWEG�VJG�PGGF�HQT�UQOG
OGEJCPKECN�KPVGTNQEMKPI���+H�CZKU���KU�WUGF�CU�C�U[PEJTQPK\GF�CZKU��RCTCOGVGT����5[PEJTQPK\CVKQP
&KHHGTGPEG�OWUV�DG�RTQITCOOGF�

+H�#ZKU���KU�WUGF�CU�VJG�U[PEJTQPQWU�CZKU��VJG�HGGF�EQPUVCPVU�HQT�#ZKU���CPF�#ZKU���JCXG�VQ�DG
KFGPVKECN���1VJGTYKUG��VJG�OGUUCIG��+PXCNKF�+PRWV��CRRGCTU���%QPUWNV�CP�+PFTCOCV�#RRNKECVKQP
'PIKPGGT�HQT�CFFKVKQPCN�KPHQTOCVKQP�

+H�C���KU�GPVGTGF��CZKU���KU�C�VQQNKPI�CZKU���6JG�HWPEVKQP�QH�VJG�VQQNKPI�CZKU�FGRGPFU�QP�%./
RTQITCO��YTKVVGP�D[�VJG�OCEJKPG�DWKNFGT���6JG�VQQNKPI�CZKU�JCU�UGXGTCN�FKHHGTGPV�%./�EQOOCPFU
VJCV�KV�ECP�WUG���4GHGT�VQ�EJCRVGT���HQT�OQTG�KPHQTOCVKQP�QP�VJG�%./�EQOOCPFU�HQT�VJG�VQQNKPI
CZKU�
#ZKU���%QOOCPFU�1PN[����

+H�C�\GTQ�KU�GPVGTGF��CZKU���KU�FKUCDNGF�

6JG�PGZV�GKIJV�FKIKVU�CTG�HQT�VJG�(GGF�%QPUVCPV��YJKEJ�KU�VJG�TCVKQ�QH�OCVGTKCN�OQXGOGPV�RGT
GPEQFGT�TGXQNWVKQP���6JG�PWODGT�GPVGTGF�GSWCNU�VJG�FKUVCPEG�VJG�CZKU�YKNN�VTCXGN�RGT�QPG�TGXQNWVKQP
QH�VJG�GPEQFGT�
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6JG�XCNWG�GPVGTGF�KP�VJKU�RCTCOGVGT�KU�KP�KPRWV�WPKVU���6JGUG�KPRWV�WPKVU�ECP�DG�OO��EO��O��KPEJ�
FGITGG��GVE�

016'��6JG�KPRWV�WPKVU�WUGF�KP�VJG�HGGF�EQPUVCPV�RCTCOGVGT�OWUV�TGOCKP�EQPUKUVGPV�VJTQWIJQWV�VJG

CZKU���RCTCOGVGTU�CPF�RTQITCO�

6JG�HGGF�EQPUVCPV�GPVT[�CEEGRVU�HQWT�QT�HKXG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�HKTUV�FKIKV�KP
RCTCOGVGT������+H�VJG�HKTUV�FKIKV�KP�RCTCOGVGT����KU�C�VYQ��VJGP�HQWT�FGEKOCN�RNCEGU�CTG�UJQYP���+H
VJG�HKTUV�FKIKV�KP�RCTCOGVGT����KU�C�VJTGG��VJGP�HKXG�FGEKOCN�RNCEGU�CTG�UJQYP�
������������������������
(KTUV�FKIKV�������������������OKP�������������OCZ�
(KTUV�FKIKV�������������������OKP�������������OCZ�

5QOG�QH�VJG�EQOOQP�HQTOWNCU�HQT�ECNEWNCVKPI�VJG�HGGF�EQPUVCPV
RCTCOGVGT�CTG�

��DCNN�UETGY�NGCF�
WPKVU�TGX�
$CNN�5ETGY���¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶

IGCT�TCVKQ

�RKPKQP�RKVEJ�FKCOGVGT���RK����
4CEM�CPF�2KPKQP���¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶

IGCT�TCVKQ
����������������

������������
��TQNN�FKCOGVGT���RK

4QNN�(GGF���¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶
IGCT�TCVKQ
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4'8��$������� 2#4#/'6'45 ����

����������2CTCOGVGT������'PEQFGT�&CVC��#ZKU���
+PETGOGPVCN�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Encoder Data  A2 ·
·P41 00 0000 0000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
     ¸¶ ¶¾¶¶ ¶¾¶¶
     ·   ·    ·  
     ·   ·    º¶¶  Not used
     ·   ·       
     ·   º¶¶¶¶¶¶¶  Lines counts per revolution                    
     ·           
     º¶¶¶¶¶¶¶¶¶¶¶  00 = Incremental encoder enabled

6JKU�RCTCOGVGT�URGEKHKGU�VJG�V[RG�QH�GPEQFGT�FGXKEG�WUGF�HQT�CZKU�����6JG�%./�YQTMU�YKVJ
KPETGOGPVCN�QT�CDUQNWVG�GPEQFGTU�

9JGP����KU�RTQITCOOGF�KP�VJG�HKTUV�VYQ�FKIKVU��VJG�%./�KU�UGV�HQT�CP�KPETGOGPVCN�GPEQFGT�QP�CZKU
��

6JG�PGZV�HQWT�FKIKVU�URGEKH[�VJG�PWODGT�QH�NKPG�EQWPVU�HTQO�VJG�KPETGOGPVCN�GPEQFGT��RGT�GPEQFGT
TGXQNWVKQP���6JKU�FCVC�KU�WUGF�KP�UGXGTCN�EQORWVCVKQPU�VJCV�CHHGEV�RQUKVKQPKPI�

6JG�NCUV�HQWT�FKIKVU�CTG�PQV�WUGF�YJGP�KPETGOGPVCN�GPEQFGTU�CTG�GPCDNGF�

6JG�KPHQTOCVKQP�HQT�VJKU�GPVT[�KU�RTQXKFGF�QP�VJG�OQVQT�FCVC�RNCVG�QT�VJG�KPETGOGPVCN�GPEQFGT
OQWPVGF�QP�VJG�TGCT�QH�VJG�UGTXQ�OQVQT�

%#76+10��+H�#ZKU���KU�WUGF�CU�VJG�U[PEJTQPQWU�CZKU��VJG�GPEQFGT�XCNWG�HQT�#ZKU���CPF�#ZKU��

OWUV�DG�KFGPVKECN���6JG�GPEQFGT�XCNWG�UVQTGF�KU�PQV�OQPKVQTGF�CPF�VJGTG�KU�PQ�GTTQT�OGUUCIG�HQT�C

EQPFKVKQP�YJGTG�VJG�XCNWGU�CTG�PQ�NQPIGT�KFGPVKECN�

6JG�KPETGOGPVCN�GPEQFGT�GPVT[�TCPIG�KU�
������������������
������������������OKPKOWO�����������������������������
������������������OCZKOWO����������
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'ZCORNG�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
·Encoder Data  A2 ·
·P41 00 1250 0000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»     
     ¸¶ ¸¶¶¶
     ·  º¶¶¶¶¶¶¶¶¶  1250 Lines per revolution
     ·       
     º¶¶¶¶¶¶¶¶¶¶¶¶  Incremental encoder enabled

����������2CTCOGVGT������'PEQFGT�&CVC��#ZKU���
#DUQNWVG�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹  
·Encoder Data  A2 ·
·P41 21 1024 0256 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
     ¸¶ ¸¶¶¶ ¸¶¶¶
     ·  ·    º¶¶¶¶ Number of revolutions
     ·  ·    
     ·  º¶¶¶¶¶¶¶¶¶ Resolution of encoder: No. of steps per 360
     ·             degrees revolution of encoder
     ·       
     º¶¶¶¶¶¶¶¶¶¶¶¶ 12 = Single-turn absolute encoder with 12 bits
                   21 = Multi-turn absolute encoder with 21 bits
                   24 = Multi-turn absolute encoder with 24 bits

6JG�HKTUV�VYQ�FKIKVU�URGEKH[�QPG�QH�VJTGG�V[RGU�QH�CDUQNWVG�GPEQFGT�VJCV�ECP�DG�WUGF�YKVJ�VJG�%./�
�+H�CP�KPETGOGPVCN�V[RG�KU�WUGF��TGHGT�VQ�2CTCOGVGT����

6JG�PGZV�HQWT�FKIKVU�URGEKH[�VJG�TGUQNWVKQP�QH�VJG�CDUQNWVG�GPEQFGT���4GUQNWVKQP�KU�VJG�PWODGT�QH
RWNUGU�
DKV�EQWPV��RGT�TGXQNWVKQP�QH�VJG�GPEQFGT�

6JG�NCUV�HQWT�FKIKVU�URGEKH[�VJG�PWODGT�QH�TGXQNWVKQPU�QH�VJG�GPEQFGT�HQT�VJG�GPVKTG�UGV�QH�FCVC���6JG
PWODGT�QH�TGXQNWVKQPU�KU�VJG�OCZKOWO�VJG�CDUQNWVG�GPEQFGT�YKNN�VWTP�DGHQTG�KV�GKVJGT�RJ[UKECNN[
UVQRU�QT�ECWUGU�CP�GTTQT�D[�GZEGGFKPI�KVU�TCPIG�

6JG�TGUQNWVKQP�CPF�VJG�PWODGT�QH�TGXQNWVKQPU�OWUV�DG�CP�GXGP�RQYGT�QH�����6JG�OCZKOWO�PWODGT
HQT�VJG�TGUQNWVKQP�CPF�VJG�PWODGT�QH�TGXQNWVKQPU�KU��������6JG�KPHQTOCVKQP�HQT�VJKU�GPVT[�KU�HQWPF
QP�VJG�GPEQFGT�FCVC�RNCVG�

%#76+10��+H�#ZKU���KU�WUGF�CU�VJG�U[PEJTQPQWU�CZKU��VJG�GPEQFGT�XCNWG�HQT�#ZKU���CPF�#ZKU��

OWUV�DG�KFGPVKECN���6JGUG�XCNWGU�CTG�PQV�OQPKVQTGF�FWTKPI�QRGTCVKQP�CPF�VJGTG�KU�PQ�GTTQT�OGUUCIG

VJCV�YKNN�CRRGCT�HQT�VJG�EQPFKVKQP���+P�QVJGT�YQTFU��PQ�EQORCTKUQP�KU�OCFG��KORTQRGT�QRGTCVKQP

OC[�TGUWNV�DWV�VJGTG�YKNN�DG�PQ�GTTQT�OGUUCIG�
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����������2CTCOGVGT������8GNQEKV[��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Velocity  Axis 2 ·
·P42 000050.00 10 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
     ¸¶¶¶¶¶¶¶¶ ¸¶
     ·         º¶ Jog Velocity: Percentage of maximum velocity.   
     ·   
     º¶¶¶¶¶¶¶¶¶¶¶ Maximum velocity for axis 2 (Input Units/Sec).

6JG�HKTUV�GKIJV�FKIKVU�URGEKH[�VJG�OCZKOWO�XGNQEKV[�HQT�CZKU���KP�KPRWV�WPKVU�RGT�UGEQPF���6JG�KPRWV
WPKVU�CTG�FGHKPGF�KP�RCTCOGVGT����
(GGF�%QPUVCPV��

6JG�OCZKOWO�XGNQEKV[�FGRGPFU�QP�VJG�(GGF�%QPUVCPV�
2����CPF�&TKXG�+PRWV�5GPUKVXKV[�
2������6JG
%./�YKNN�QWVRWV�C�EQOOCPF�XQNVCIG�KP�VJG�RQUKVKXG�QT�PGICVKXG�FKTGEVKQP��FGRGPFKPI�QP�VJG
FGUKTGF�FKTGEVKQP���&GRGPFKPI�QP�VJG�EQOOCPF�XQNVCIG��VJG�OQVQT�YKNN
QRGTCVG�CV�C�EGTVCKP�URGGF���6JG�OCZKOWO�EQOOCPF�XQNVCIG�CPF�VJG�OCZKOWO�42/�QH�VJG�OQVQT
CTG�FGHKPGF�KP�VJG�&TKXG�+PRWV�5GPUKVKXKV[�RCTCOGVGT�
2������6JG�XGNQEKV[�RCTCOGVGT�FQGU�PQV�JCXG
VQ�DG�UGV�VQ�OCZKOWO���+H�C�UNQYGT�42/�KU�FGUKTGF��ECNEWNCVG�VJG�RCTCOGVGT�HQT�VJCV�42/�

6JG�NCUV�VYQ�FKIKVU�URGEKH[�VJG�LQI�XGNQEKV[�HQT�CZKU�����6JG�LQI�XGNQEKV[�KU�C�RGTEGPVCIG�QH
OCZKOWO�XGNQEKV[�
�����������������
#�HQTOWNC�HQT�ECNEWNCVKPI�OCZKOWO�XGNQEKV[�

/CZ��8GNQEKV[ /CZ��42/�
2����:�(GGF�%QPUVCPV�
2���

+PRWV�7PKVU�5GE��������¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶

��

6JG�XGNQEKV[�CZKU���RCTCOGVGT�GPVT[�CEEGRVU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�HKTUV
FKIKV�KP�RCTCOGVGT������6JG�NKOKVU�CTG�
������������������������
(KTUV�FKIKV�������������������OKP�������������OCZ�
(KTUV�FKIKV�������������������OKP�������������OCZ�

016'��+H�CZKU���KU�WUGF�CU�VJG�U[PEJTQPQWU�CZKU��VJG�OCZKOWO�XGNQEKV[�HQT�CZKU���CPF�CZKU���OWUV

DG�KFGPVKECN���+H�PQV��VJG�GTTQT�OGUUCIG��+PXCNKF�+PRWV��CRRGCTU�
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���� 2#4#/'6'45 4'8��$������

����������2CTCOGVGT������&TKXG�+PRWV�5GPUKVKXKV[��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Drive Sensit. A2 ·
·P43    3000 10.0 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
        ¸¶¶¶ ¸¶¶¶
        ·    · 
        ·    · 
        ·    º¶¶¶¶ Command voltage for maximum motor RPM.         
        º¶¶¶¶¶¶¶¶¶ Maximum motor RPM for the specified command    
                   voltage.

6JKU�RCTCOGVGT�FGHKPGU�VJG�UGPUKVKXKV[�QH�VJG�OQVQT�42/�VQ�VJG�FTKXG�XQNVCIG�HQT�CZKU���

6JG�HKTUV�HQWT�FKIKVU�URGEKH[�VJG�OCZKOWO�42/�QH�VJG�OQVQT���9JGP�VJG�EQOOCPF�XQNVCIG�KU�CV
OCZKOWO��VJG�OQVQT�YKNN�QRGTCVG�CV�VJKU�42/���6JG�GPVT[�TCPIG�HQT�OCZKOWO�42/�KU�

OKPKOWO������
OCZKOWO�����

6JG�NCUV�VJTGG�FKIKVU�URGEKH[�VJG�EQOOCPF�XQNVCIG�HQT�OCZKOWO�42/���6JG�GPVT[�TCPIG�HQT
EQOOCPF�XQNVCIG�KU�

OKPKOWO������
OCZKOWO�����

����������������������
6JG�KPHQTOCVKQP�HQT�VJKU�RCTCOGVGT�ECP�DG�HQWPF�QP�VJG�CORNKHKGT	U�RGTUQPCNKV[�OQFWNG�HQT�VJG
FTKXG�U[UVGO�
OQVQT��CORNKHKGT��GVE�����4GHGT�VQ�VJG�OCPWCN�HQT�VJG�CORNKHKGT�DGKPI�WUGF�
6&/�
-&5��GVE�����6JG�%./�WUGU�VJG�FKHHGTGPVKCN�EQOOCPF�KPRWV�QH�'��'���CNUQ�HQWPF�KP�VJG�OCPWCN�HQT
VJG�URGEKHKE�FTKXG�U[UVGO�

'ZCORNG�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹     
·Drive Sensit. A2 ·     
·P43    1500 10.0 ·     
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»     
       ¸¶¶¶¶ ¸¶¶¶
       ·     º¶¶¶ 10 Volts command
       ·          
       º¶¶¶¶¶¶¶¶¶ 1500 maximum RPM

9JGP�VJG�%./�KU�EQOOCPFGF�VQ�QRGTCVG�CV�OCZKOWO�42/��VJG�%./�YKNN�QWVRWV����XQNVU�HTQO
EQPPGEVQT�:����
#����TGHGTGPEGF�VQ�EQPPGEVQT�:����
�8����6JG����XQNV�QWVRWV�YKNN�IQ�VQ�VJG�'��'�
KPRWV�QH�VJG�FTKXG�ECWUKPI�VJG�OQVQT�VQ�QRGTCVG�CV������42/�
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4'8��$������� 2#4#/'6'45 ����

����������2CTCOGVGT������#EEGNGTCVKQP��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Accel. Rate   A2 ·
·P44     00386.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
         ¶¶¶¶¶¾¶¶
              ·
              ·
              º¶¶¶ Axis 2 accelerates and decelerates at this     
                   specified rate (input unit per second 2).

6JG�CEEGNGTCVKQP�RCTCOGVGT�FGHKPGU�VJG�TCVG�QH�URGGF�VJG�FTKXG�ECP�CEEGNGTCVG�HTQO�C�\GTQ�JQNFKPI
UVCVG�VQ�C�FGUKTGF�URGGF���6JKU�RCTCOGVGT�CNUQ�FGHKPGU�TCVG�QH�URGGF�VJG�FTKXG�ECP�FGEGNGTCVG�HTQO�C
FGUKTGF�URGGF�VQ�C�\GTQ�JQNFKPI�UVCVG�

6JKU�RCTCOGVGT�RTQXKFGU�RTQVGEVKQP�HQT�VJG�OCEJKPGT[�D[�NKOKVKPI�VJG�COQWPV�QH�VQTSWG�RTQFWEGF
FWTKPI�URGGF�EJCPIGU���6JG�FTKXG�U[UVGO�OWUV�DG�ECRCDNG�QH�CEEGNGTCVKQP�CV�VJG�TCVG�URGEKHKGF�JGTG�
QT�CP�GTTQT�OGUUCIG�YKNN�QEEWT�FWTKPI�C�URGGF�EJCPIG�

6JG�RCTCOGVGT�XCNWG�KU�URGEKHKGF�KP�KPRWV�WPKVU�UGEQPF���

'ZCORNG�

6Q�RTQITCO�VJG�OCEJKPG�KP�VJG�HQTEG�QH��)��CUUWOKPI�VJG�KPRWV�WPKVU�CTG�GPVGTGF�KP�KPEJGU�

����������������)���������HGGV�UGEQPF�

%QPXGTV�VQ�KPEJGU��
KPRWV�WPKVU��KPEJGU�WUGF�KP�VJKU�GZCORNG�

������������������:��������������KPEJGU�UGEQPF�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
·Accel. Rate   A2 ·   
·P44      0385.92 ·   
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   
            ¸¶¶¶¶
            º¶¶¶¶ 385.92 inches/second 2

6JG�CEEGNGTCVKQP�TCVG�RCTCOGVGT�GPVT[�CEEGRVU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�HKTUV
FKIKV�KP�RCTCOGVGT����

016'��+H�CZKU���KU�WUGF�CU�VJG�U[PEJTQPQWU�CZKU��VJG�OCZKOWO�XGNQEKV[�HQT�CZKU���CPF�CZKU���OWUV

DG�KFGPVKECN���+H�VJG[�CTG�PQV��VJG�GTTQT�OGUUCIG��+PXCNKF�+PRWV��CRRGCTU�
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���� 2#4#/'6'45 4'8��$������

����������2CTCOGVGT�������2QUKVKQP�)CKP��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Position Gain A2 ·
·P45       01.000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
           ¶¶¶¾¶¶
              ·
              º¶¶ Position Gain Factor
      
6JKU�RCTCOGVGT�URGEKHKGU�VJG�RQUKVKQP�ICKP�QH�VJG�ENQUGF�NQQR�RQUKVKQPKPI�EQPVTQN���6JG�RTQRGT
UGVVKPI�QH�VJG�RQUKVKQP�NQQR�ICKP�KU�GUUGPVKCN�HQT�QRVKOWO�RGTHQTOCPEG�QH�VJG�FTKXG�U[UVGO�

6JG�GPVT[�TCPIG�HQT�VJG�CZKU���RQUKVKQP�ICKP�RCTCOGVGT�KU�

OKPKOWO���������
OCZKOWO���������

2QUKVKQP�)CKP�KU�GZRTGUUGF�CU�EQOOCPFGF�XGNQEKV[�RGT������WPKVU�QH�RQUKVKQP�
HQNNQYKPI��GTTQT��
6JG�RQUKVKQP�EQPVTQN�EQOOCPFU�C�IKXGP�XGNQEKV[�
KPRWV�WPKVU�UGEQPF��RGT�GCEJ�VJQWUCPFVJ�
KPRWV
WPKV��QH�RQUKVKQP�
HQNNQYKPI��GTTQT�FGVGEVGF�D[�VJG�EQPVTQN���6JG�JKIJGT�VJG�ICKP��VJG�UOCNNGT�VJG
HQNNQYKPI�GTTQT���2QUKVKQP�)CKP�KU�VWPGF�VQ�CEJKGXG�VJG�FGUKTGF�RGTHQTOCPEG��YKVJQWV�U[UVGO
QXGTUJQQV�QT�QUEKNNCVKQP�

6JGTG�KU�PQ�GUVCDNKUJGF�UGVVKPI�HQT�VJKU�RCTCOGVGT��DGECWUG�QH�VJG�OCP[�XCTKCDNGU�VJCV�KPHNWGPEG�VJG
RTQRGT�ICKP��UWEJ�CU�NQCF�KPVGTKC��HTKEVKQP��OQVQT�F[PCOKEU�CPF�XGNQEKV[��*QYGXGT��KV�KU
TGEQOOGPFGF�VJCV�VJG�WUGT�DGIKP�YKVJ�C�UOCNN�PWODGT�CPF�KPETGCUG�VJG�PWOGTKE�GPVT[�WPVKN
QRVKOWO�RGTHQTOCPEG�KU�CEJKGXGF���#�RQUKVKQP�NQQR�ICKP�UGVVKPI�VJCV�KU�VQQ�NQY�TGUWNVU�KP�UNWIIKUJ
QRGTCVKQP���6QQ�JKIJ�C�UGVVKPI�ECWUGU�VJG�U[UVGO�VQ�DG�UGPUKVKXG��YJKEJ�TGUWNVU�KP�OQVQT�QUEKNNCVKQP
CPF�CP�CWFKDNG�DW\\�QT�TKPIKPI�PQKUG�

016'��6JG�2QUKVKQP�)CKP�
2����CPF�VJG�#EEGNGTCVKQP�4CVG�
2����FKTGEVN[�KPVGTCEV�YKVJ�QPG

CPQVJGT���$GHQTG�UGVVKPI�VJG�RQUKVKQP�ICKP��OCMG�UWTG�VJG�CEEGNGTCVKQP�TCVG�KU�UGV�CV�VJG�EQTTGEV�TCVG

HQT�VJG�RCTVKEWNCT�CRRNKECVKQP�

9#40+0)��+H�VJG�ICKP�KU�UGV�GZEGUUKXGN[�JKIJ��VJG�OQVQT�EQWNF�DGIKP�QUEKNNCVKPI�VJG�OQOGPV

RQYGT�KU�CRRNKGF���6JKU�EQPFKVKQP�EQWNF�TGUWNV�KP�OCEJKPG�FCOCIG�QT�RGTUQPCN�KPLWT[�
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4'8��$������� 2#4#/'6'45 ����

����������2CTCOGVGT������&KTGEVKQP��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Direction Axis 2 ·
·P46        0   0 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
            ¾   ¾      
            ·   ·
            ·   º¶ 0 = Motor rotation remains unchanged.
            ·      1 = Motor rotation is reversed.  
            ·      
            º¶¶¶¶¶ 0 = Analog output polarity remains unchanged.
                   1 = Analog output polarity is reversed.

6JG�FKTGEVKQP�RCTCOGVGT�CNNQYU�EJCPIKPI�VJG�CZKU���OQVQT�TQVCVKQP�D[�WUKPI�VJG�UQHVYCTG�KP�VJG
%./�./��GNKOKPCVKPI�VJG�PGGF�HQT�YKTKPI�EJCPIGU�QP�FKTGEVKQP�CPF�RQNCTKV[�

9#40+0)��&TKXG�4WPCYC[�EQPFKVKQPU�ECP�QEEWT�KH�VJG�RJCUG�TGNCVKQPUJKR�DGVYGGP�OQVQT

FKTGEVKQP�CPF�VJG�CPCNQI�QWVRWV�RQNCTKV[�KU�KPEQTTGEV���6JKU�KPEQTTGEV�RJCUG�TGNCVKQPUJKR�YKNN�TGUWNV

KP�WPGZRGEVGF�OQVQT�FKTGEVKQP�OQXGOGPV���6JKU�EQPFKVKQP�EQWNF�TGUWNV�KP�OCEJKPG�FCOCIG�CPF�QT

RJ[UKECN�KPLWT[���+V�KU�TGEQOOGPFGF�VQ�FKUEQPPGEV�VJG�NQCF�HTQO�VJG�OQVQT�YJGP�RQYGTKPI�WR�VJG

U[UVGO���1PEG�VJG�QRGTCVKQP�CPF�FKTGEVKQP�CTG�XGTKHKGF��VJG�NQCF�ECP�DG�TGEQPPGEVGF�

9JGP�C�%./�U[UVGO�KU�RQYGTGF�WR��C��&TKXG�4WPCYC[�#���GTTQT�OC[�QEEWT���6JG��&TKXG
4WPCYC[�#���GTTQT�OC[�OGCP�VJG�CPCNQI�QWVRWV�RQNCTKV[�QT�VJG�OQVQT�GPEQFGT�CTG�IQKPI�KP
QRRQUKVG�FKTGEVKQPU���6JG�GTTQT�OC[�DG�EQTTGEVGF�D[�EJCPIKPI�VJG�EQPFKVKQP�QH�VJG�CPCNQI�QWVRWV
RQNCTKV[���+H�VJG��&TKXG�4WPCYC[�#���GTTQT�UVKNN�QEEWTU��EQPUWNV�VJG�&KCIPQUVKEU��EJCRVGT���

9JGP�VJG�%./�U[UVGO�KU�RQYGTGF�WR��VJG�OQVQT�OC[�QRGTCVG�KP�VJG�QRRQUKVG�FKTGEVKQP���6Q
EQTTGEV�VJKU�RTQDNGO��EJCPIG�VJG�EQPFKVKQP�QH�VJG�OQVQT�GPEQFGT�FKTGEVKQP���6JG�OQVQT�UJQWNF�PQY
QRGTCVG�KP�VJG�RTQRGT�FKTGEVKQP�
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���� 2#4#/'6'45 4'8��$������

����������2CTCOGVGT������2QUKVKQP�6QNGTCPEG��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Position Tol. A2 ·
·P47   15 0000.05 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
       ¸¶ ¶¶¶¾¶¶¶
       ·     ·
       ·     ·
       ·     º¶¶¶ Position tolerance (input units) to two or      
       ·          three decimal places.   
       ·    
       º¶¶¶¶¶¶¶¶¶ Auxiliary output to be turned on when position  
                  is reached.
            
6JG�RQUKVKQP�VQNGTCPEG�RCTCOGVGT�FGHKPGU�C�RQUKVKQP��YKPFQY���YKVJKP�YJKEJ�VJG�%./�YKNN
EQPUKFGT�CZKU���VQ�DG�KP�RQUKVKQP���#FLWUVKPI�VJKU�VQNGTCPEG�FQGU�PQV�CHHGEV�VJG�CEEWTCE[�QH�VJG
OQXG���+V�UKORN[�CNNQYU�VJG�%./�VQ�CFXCPEG�VQ�VJG�PGZV�EQOOCPF�NKPG�KP�VJG�WUGT�RTQITCO�

6JG�HKTUV�VYQ�FKIKVU�URGEKH[�VJG�CWZKNKCT[�QWVRWV�PWODGT�VJCV�VWTPU�QP�YJGP�CZKU���KU�KP�RQUKVKQP��
6JKU�QWVRWV�ECP�DG�WUGF�VQ�VWTP�QP�C�NKIJV��DW\\GT��GVE�
������������

016'��6JG�CWZKNKCT[�QWVRWV�PWODGT�KU�UGNGEVGF�D[�VJG�OCEJKPG�DWKNFGT���6JG�UGNGEVGF�QWVRWV�ECP

QPN[�DG�WUGF�HQT�VJG�
#ZKU����2QUKVKQP�6QNGTCPEG�RCTCOGVGT�CPF�OC[�PQV�DG�WUGF�KP�CP[�QVJGT

RCTCOGVGTU���#NUQ��VJG�UGNGEVGF�QWVRWV�UJQWNF�PQV�DG�HQTEGF�JKIJ�QT�NQY�KP�VJG�%./�RTQITCO�

6JG�PGZV�UKZ�FKIKVU�URGEKH[�VJG�FGUKTGF�RQUKVKQP�VQNGTCPEG�YKPFQY���6JKU�YKPFQY�KU�UQOGVKOGU
ECNNGF�VJG�UYKVEJKPI�VJTGUJQNF��CPF�KU�GPVGTGF�KP�KPRWV�WPKVU�

'ZCORNG�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·Position Tol. A2 ·
·P47   15 0000.05 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
       ¸¶ ¶¶¶¾¶¶¶
       ·     º¶¶¶¶ .05 input units
       ·          
       º¶¶¶¶¶¶¶¶¶¶ Auxiliary output 15

9JGP�CZKU���KU�YKVJKP�����KPRWV�WPKVU�QH�EQOOCPFGF�RQUKVKQP��CWZKNKCT[�QWVRWV����YKNN�VWTP�QP�

6JG�RQUKVKQP�VQNGTCPEG�RCTCOGVGT�GPVT[�CEEGRVU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�HKTUV
FKIKV�KP�RCTCOGVGT����
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4'8��$������� 2#4#/'6'45 ����

�����������2CTCOGVGT������*QOKPI�5GVWR��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Homing Setup  A2 ·
·P48         0 00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
             ¾ ¸¶  
             · º¶¶ Search velocity in percentage of maximum       
             ·     velocity.
             ·
             º¶¶¶¶ 0 = Homing in the reverse direction
                   1 = Homing in the forward direction

6JG�*QOKPI�5GVWR�RCTCOGVGT�URGEKHKGU�VJG�FKTGEVKQP�QH�JQOKPI�CPF�VJG�URGGF�QH�VJG�JQOKPI
OQVKQP���6JG�HKTUV�FKIKV�URGEKHKGU�VJG�JQOKPI�FKTGEVKQP�HQT�CZKU�����9JGP�VJG�JQOKPI�EQOOCPF�KU
CEMPQYNGFIGF��VJG�OQVQT�TQVCVGU�
HQTYCTF�QT�TGXGTUG��VQYCTF�VJG�JQOG�UYKVEJ���6JG�JQOKPI
EQOOCPF�ECP�DG�CEEQORNKUJGF�D[�CP�CWZKNKCT[�KPRWV�KP�/CPWCN�OQFG���6JG�JQOKPI�EQOOCPF�KP
/CPWCN�OQFG�KU�URGEKHKGF�KP�RCTCOGVGT������6JG�JQOKPI�EQOOCPF�ECP�CNUQ�DG�RTQITCOOGF�KP�VJG
%./�RTQITCO��WUKPI�VJG�*1/�EQOOCPF��FGUETKDGF�KP�EJCRVGT�����
6JG�PGZV�VYQ�FKIKVU�URGEKH[�VJG�XGNQEKV[�HQT�VJG�JQOKPI�TQWVKPG���*QOKPI�XGNQEKV[�KU�UGV�CU�C
RGTEGPVCIG�QH�VJG�8GNQEKV[�#ZKU����RCTCOGVGT����

#ZKU����*QOKPI�4QWVKPG�
(KIWTG�����

(QT�CDUQNWVG�RQUKVKQPKPI�QH�CZKU����YKVJ�CP�KPETGOGPVCN�GPEQFGT��C�JQOKPI�TQWVKPG�KU�PGEGUUCT[�VQ
GUVCDNKUJ�C�TGHGTGPEG�RQKPV���#ZKU����ECP�DG�JQOGF�KP�/CPWCN�QT�#WVQOCVKE�OQFG���9JGP�JQOKPI
CZKU����CP�CWZKNKCT[�KPRWV�OWUV�DG�CUUKIPGF�VQ�VJG�CZKU���JQOG�UYKVEJ���6JKU�CWZKNKCT[�KPRWV�KU
FGHKPGF�KP�VJG�*QOKPI�5GVWR�+�1��RCTCOGVGT����

9JGP�JQOKPI�CZKU���KP�/CPWCN�OQFG��CP�CWZKNKCT[�KPRWV�OWUV�DG�CUUKIPGF�CU�VJG��JQOKPI�KP�
/CPWCN�OQFG��KPRWV�
*QOKPI�5GVWR�+�1�#��

(QT�JQOKPI�CZKU���KP�#WVQOCVKE�OQFG��VJG�*1/�EQOOCPF�ECP�DG�WUGF���#HVGT�VJG�%./�JCU�TGCF
VJKU�EQOOCPF�HQT�CZKU����VJG�PGZV�RTQITCO�DNQEM�KU�KOOGFKCVGN[�TGCF���6JG��*QOG�'UVCDNKUJGF�
CWZKNKCT[�QWVRWV�KU�CUUKIPGF�D[�VJG�OCEJKPG�DWKNFGT�KP�*QOKPI�5GVWR�+�1�#���RCTCOGVGT����

�� 6JG�JQOKPI�TQWVKPG�DGIKPU�YJGP�C�RWUJDWVVQP�YKTGF�VQ�VJG�CWZKNKCT[�KPRWV�KU�RTGUUGF�KP
/CPWCN��QT�YJGP�VJG�WUGT�RTQITCO�TGCFU�VJG�*1/�EQOOCPF�KP�#WVQOCVKE�OQFG�

�� #ZKU���YKNN�OQXG�VQYCTF�VJG�JQOG�UYKVEJ�CV�VJG�JQOG�XGNQEKV[�
8���UGV�KP�VJG�*QOKPI
5GVWR�#���RCTCOGVGT�����WPNGUU�CZKU���KU�CNTGCF[�QP�VJG�UYKVEJ�
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�� 9JGP�VJG�JQOG�UYKVEJ�ENQUGU��CZKU���FGEGNGTCVGU�VQ�C�UVQR��VJGP�TGXGTUGU�FKTGEVKQP�CPF
OQXGU�QHH�VJG�UYKVEJ�CV����RGTEGPV�QH�VJG�JQOG�XGNQEKV[�
8���WPVKN�VJG�UYKVEJ�QRGPU�

�� 6JG�CZKU�VJGP�OQXGU�VQYCTF�VJG�UYKVEJ�CV�XGNQEKV[�8��
�����RWNUGU�UGE��WPVKN�VJG�%./
UGPUGU�VJG�ENQUWTG�QH�VJG�JQOG�UYKVEJ�CPF�VJG�PGZV�QEEWTTGPEG�QH�VJG�OCTMGT�RWNUG�

016'��1PEG�VJG�JQOG�UYKVEJ�ENQUGU��KV�OWUV�TGOCKP�ENQUGF�WPVKN�VJG�OCTMGT�RWNUG�JCU�QEEWTTGF��

+H�VJG�JQOG�UYKVEJ�QRGPU�QT�PQ�OCTMGT�RWNUG�QEEWTU�YKVJKP�QPG�TGXQNWVKQP��VJG�GTTQT��0Q�/CTMGT

2WNUG����QEEWTU���6JG�JQOG�UYKVEJ�ECO�OWUV�DG�CV�NGCUV�CU�NQPI�CU�VJG�TGXGTUG�VTCXGN�FKUVCPEG�HTQO

VJG�JQOG�UYKVEJ�

(KIWTG ��� *QOKPI 4QWVKPG� #ZKU �

�� 9JGP�VJG�OCTMGT�RWNUG�KU�UGPUGF��VJG�CZKU�FGEGNGTCVGU�VQ�C�UVQR��VJGP�TGVWTPU�VQYCTFU�VJG
OCTMGT�RWNUG�CV�XGNQEKV[�8��
����RWNUGU�UGE����6JG�%./�TGEQTFU�VJG�PGZV�QEEWTTGPEG�QH�VJG
OCTMGT�RWNUG�CU�VJG�TGHGTGPEG�RQUKVKQP�
C��CPF�TCORU�VQ�C�UVQR�
D��YJGTG�KV�TGOCKPU�WPVKN�VJG
PGZV�EQOOCPF�

�� 6JG��*QOG�'UVCDNKUJGF��QWVRWV�
*QOKPI�5GVWR�#���2����VWTPU�QP��KPFKECVKPI�VJCV�CZKU��
JQOKPI�KU�EQORNGVG�

016'5��#HVGT�CZKU���JCU�DGGP�JQOGF�CPF�KH�VJG�JQOKPI�QHHUGV�RCTCOGVGT�
2����KU�RTQITCOOGF�

VJG�QHHUGV�FKUVCPEG�KU�KPUGTVGF�CU�VJG�CZKU���RQUKVKQP���#ZKU���FQGU�PQV�RJ[UKECNN[�OQXG�VQ�VJG�QHHUGV

RQUKVKQP���6JG��*QOG�'UVCDNKUJGF��QWVRWV�YKNN�VJGP�VWTP�QP���+H�VJG�*QOG�5YKVEJ�ENQUWTG�KU�YKVJKP

�����QH�C�OQVQT�TGXQNWVKQP��YKVJ�TGURGEV�VQ�VJG�OCTMGT�RWNUG��VJG�%./�YKNN�PQV�EQORNGVG�VJG

JQOKPI�RTQEGFWTG�CPF�YKNN�KUUWG�VJG�GTTQT��/CTMGT�2WNUG���!����#U�C�TWNG�QH�VJWOD��VJG�*QOG

5YKVEJ�UJQWNF�DG�OQXGF�C�FKUVCPEG�QH�CDQWV�����QH�VJG�CZKU���HGGF�EQPUVCPV�
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�����������2CTCOGVGT������*QOKPI�1HHUGV��#ZKU��

    
¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·Homing Offset A2 ·
·P49   0 00000.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»    
      ¶¾   ¶¶¾¶¶¶
       ·     ·   
       ·     º¶¶¶ Homing offset distance in input units,    
       ·         to two or three decimal places
       ·
       ·   
       º¶¶¶¶¶¶¶¶¶¶ 0 = Offset distance in the forward direction
                   1 = Offset distance in the reverse direction

6JG�*QOKPI�1HHUGV��#ZKU���URGEKHKGU�CP�QHHUGV�HTQO�VJG�JQOG�RQUKVKQP�CPF�VJG�FKTGEVKQP�QH�VJG
QHHUGV�

6JG�HKTUV�FKIKV�FGVGTOKPGU�VJG�FKTGEVKQP�QH�VJG�QHHUGV��CHVGT�VJG�JQOG�UYKVEJ�KU�TGCEJGF�

6JG�PGZV�UGXGP�FKIKVU�FGHKPG�VJG�FKUVCPEG�HTQO�VJG�JQOG�UYKVEJ��VQ�DG�WUG�CU�VJG�TGHGTGPEG�RQUKVKQP�
�9JGP�VJG�JQOKPI�TQWVKPG�KU�EQORNGVG��VJG�QHHUGV�FKUVCPEG�KU�KPUGTVGF�CU�VJG�CZKU���RQUKVKQP�

016'��6JG�QHHUGV�FKUVCPEG�KU�KPUGTVGF�CU�
UWDUVKVWVGF�HQT��VJG�CZKU���RQUKVKQP��#ZKU���FQGU�PQV

RJ[UKECNN[�OQXG�VQ�VJG�QHHUGV�RQUKVKQP�

6JG�JQOKPI�QHHUGV�FKUVCPEG�GPVT[�CEEGRVU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�HKTUV�FKIKV
KP�RCTCOGVGT�����
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�����������2CTCOGVGT������*QOKPI�5GVWR�+PRWV�1WVRWV��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Hom Setup I/O A2 ·
·P50     01 05 03 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
         ¸¶ ¸¶ ¸¶
         ·  ·  ·
         ·  ·  ·
         ·  ·  º¶¶¶ Auxiliary output number to be used for the    
         ·  ·       "Home Established" output.
         ·  ·
         ·  º¶¶¶¶¶¶ Auxiliary input number to be used for Axis 2  
         ·          home switch. 
         ·
         º¶¶¶¶¶¶¶¶¶ Auxiliary input number to be used to initiate 
                    a homing in Manual mode.

6JKU�RCTCOGVGT�URGEKHKGU�VYQ�CWZKNKCT[�KPRWVU�CPF�QPG�CWZKNKCT[�QWVRWV�WUGF�HQT�CZKU���JQOKPI���+P
/CPWCN�OQFG��JQOKPI�ECP�VCMG�RNCEG�D[�OGCPU�QH�CP�CWZKNKCT[�KPRWV���+P�#WVQOCVKE��JQOKPI�ECP
VCMG�RNCEG�D[�OGCPU�QH�VJG�*1/�EQOOCPF���4GHGT�VQ�EJCRVGT���HQT�OQTG�KPHQTOCVKQP�CDQWV�VJG
*1/�EQOOCPF�

6JG�HKTUV�VYQ�FKIKVU�URGEKH[�CP�CWZKNKCT[�KPRWV�VQ�DG�WUGF�VQ�JQOG�CZKU���KP�OCPWCN�OQFG���6JKU
CWZKNKCT[�KPRWV�KU�FGHKPGF�D[�VJG�OCEJKPG�DWKNFGT���9JGP�VJKU�CWZKNKCT[�KPRWV�FGVGEVU�C�NQY�VQ�JKIJ
VTCPUKVKQP�KP�OCPWCN�OQFG��CZKU���YKNN�RGTHQTO�VJG�JQOKPI�UGSWGPEG���6JG�JQOKPI�UGSWGPEG�KU
GZRNCKPGF�KP�RCTCOGVGT����

6JG�UGEQPF�VYQ�FKIKVU�URGEKH[�CP�CWZKNKCT[�KPRWV�VQ�DG�WUGF�CU�VJG�CZKU���JQOG�UYKVEJ���6JKU�KPRWV
KU�CUUKIPGF�D[�VJG�OCEJKPG�DWKNFGT���9JGP�VJG�JQOG�UYKVEJ�CWZKNKCT[�KPRWV�FGVGEVU�C�NQY�VQ�JKIJ
VTCPUKVKQP��CZKU���YKNN�RTGHQTO�VJG�JQOKPI�TQWVKPG�CPF�CNN�CZKU���RQUKVKQP�EQOOCPFU�YKNN�DG
TGHGTGPEGF�HTQO�VJKU�UYKVEJ����

6JG�NCUV�VYQ�FKIKVU�URGEKH[�CP�CWZKNKCT[�QWVRWV�VJCV�YKNN�VWTP�QP�YJGP�JQOG�KU�GUVCDNKUJGF���6JKU
QWVRWV�KU�CUUKIPGF�D[�VJG�OCEJKPG�DWKNFGT���6JG��*QOG�'UVCDNKUJGF��QWVRWV�YKNN�TGOCKP�QP�WPVKN�CP
GTTQT�QEEWTU�QT�VJG�%./�RQYGT�KU�VWTPGF�QHH���+H�VYQ�\GTQU�CTG�GPVGTGF��VJG��*QOG�'UVCDNKUJGF�
QWVRWV�KU�PQV�WUGF�
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�����������2CTCOGVGT������/KPKOWO�6TCXGN�.KOKV��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Min Travel    A2 ·
·P51   -000000.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
       ¶¶¶¶¶¾¶¶¶¶
            º¶¶¶¶¶ Minimum travel limit in input units.

6JKU�RCTCOGVGT�URGEKHKGU�VJG�VTCXGN�NKOKV�XCNWG��KP�VJG�PGICVKXG�FKTGEVKQP��KP�TGHGTGPEG�VQ�VJG�JQOG
UYKVEJ���6JG�NKOKV�KU�GHHGEVKXG�QPN[�CHVGT�CZKU���JCU�DGGP�JQOGF�

+P�VJG�OCPWCN�OQFG��VJG�EQTTGURQPFKPI�LQI�MG[�KU�FKUCDNGF�YJGP�VJKU�RQUKVKQP�JCU�DGGP�TGCEJGF��
+H��KP�VJG�#WVQOCVKE�OQFG��VJG�EQOOCPFGF�RQUKVKQP�KU�UOCNNGT�VJCP�VJKU�NKOKV�XCNWG��GTTQT�OGUUCIG
�'TTQT�/KPKOWO�6TCXGN�.KOKV����CRRGCTU�

6JG�VTCXGN�NKOKV�XCNWG�KU�OGCUWTGF�HTQO�VJG�JQOG�UYKVEJ���+V�KU�PQV�CFFGF�VQ�QT�UWDVTCEVGF�HTQO�VJG
QHHUGV�FKUVCPEG�

6JG�OKPKOWO�VTCXGN�NKOKV�CEEGRVU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�HKTUV�FKIKV�KP
RCTCOGVGT����

�����������2CTCOGVGT������/CZKOWO�6TCXGN�.KOKV��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Max Travel    A2 ·
·P52   +000000.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
        ¶¶¶¶¾¶¶¶¶
            ·
            º¶¶¶¶¶ Maximum travel limit in input units.

6JKU�RCTCOGVGT�URGEKHKGU�VJG�VTCXGN�NKOKV�XCNWG�KP�VJG�RQUKVKXG�FKTGEVKQP��KP�TGHGTGPEG�VQ�VJG�JQOG
UYKVEJ���6JG�NKOKV�KU�GHHGEVKXG�QPN[�CHVGT�VJG�CZKU���JCU�DGGP�JQOGF�

+P�VJG�/CPWCN�OQFG��VJG�EQTTGURQPFKPI�LQI�MG[�KU�FKUCDNGF�YJGP�VJKU�RQUKVKQP�JCU�DGGP�TGCEJGF��
+H��KP�VJG�#WVQOCVKE�OQFG��VJG�EQOOCPFGF�RQUKVKQP�KU�ITGCVGT�VJCP�VJKU�NKOKV�XCNWG��VJG�GTTQT
OGUUCIG��'TTQT�/CZKOWO�6TCXGN�.KOKV����KU�FKURNC[GF�

6JG�VTCXGN�NKOKV�XCNWG�KU�OGCUWTGF�HTQO�VJG�JQOG�UYKVEJ���+V�KU�PQV�CFFGF�VQ�QT�UWDVTCEVGF�HTQO�VJG
QHHUGV�FKUVCPEG�

6JG�OCZKOWO�VTCXGN�GPVT[�CEEGRVU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�HKTUV�FKIKV�KP
RCTCOGVGT����
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�����������2CTCOGVGT������2QUKVKQP�2TGUKIPCN��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Pos Presignal A2 ·
·P53 00 00 0000.0 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 
     ¸¶ ¸¶ ¸¶¶¶¶
     ·  ·  ·
     ·  ·  º¶¶¶¶ Axis 2 presignal distance in input units     
     ·  ·
     ·  º¶¶¶¶¶¶¶ Time in 0.1 seconds
     ·
     º¶¶¶¶¶¶¶¶¶¶ Auxiliary output to be turned on
                 (00 = not activated)

6JG�RQUKVKQP�RTGUKIPCN�RCTCOGVGT�KU�WUGF�VQ�VWTP�QP�CP�CWZKNKCT[�QWVRWV�CV�C�URGEKHKGF�FKUVCPEG�RTKQT
VQ�VJG�CZKU���RQUKVKQPKPI���6[RKECNN[��VJG�RQUKVKQP�RTGUKIPCN�KU�WUGF�YJGP�CPVKEKRCVKQP�QH�VJG�GPF�QH
C�HGGF�KU�PGGFGF��UQ�QVJGT�RTQEGUUGU�ECP�DG�KPKVKCVGF�CJGCF�QH�VKOG���6JG�RQUKVKQP�RTGUKIPCN�CRRNKGU
VQ�HQNNQYKPI�RQUKVKQPKPI�EQOOCPFU��21+��25+��21#��21/��25#��25/�
�
6JG�HKTUV�VYQ�FKIKVU�URGEKH[�CP�CWZKNKCT[�QWVRWV�VQ�DG�VWTPGF�QP���6JKU�QWVRWV�YKNN�VWTP�QP�CHVGT�VJG
CZKU���RTGUKIPCN�FKUVCPEG�KU�TGCEJGF�

6JG�PGZV�VYQ�FKIKVU�URGEKH[�VJG�COQWPV�QH�VKOG�VJG�CWZKNKCT[�QWVRWV�YKNN�TGOCKP�QP���6JKU�QWVRWV
YKNN�TGOCKP�QP�WPVKN�VJG�VKOG�KU�WR���+H����KU�GPVGTGF��VJG�CWZKNKCT[�QWVRWV�YKNN�TGOCKP�QP�WPVKN�VJG
PGZV�RQUKVKQPKPI�EQOOCPF���#NUQ��VJG�CWZKNKCT[�QWVRWV�ECP�DG�VWTPGF�QHH�YKVJ�CP�#'#�EQOOCPF��
4GHGT�VQ�EJCRVGT���HQT�OQTG�KPHQTOCVKQP�CDQWV�VJG�#'#�EQOOCPF�

6JG�NCUV�HQWT�FKIKVU�URGEKH[�VJG�CZKU���RTGUKIPCN�FKUVCPEG�KP�KPRWV�WPKVU���6JG�CWZKNKCT[�QWVRWV�VWTPU
QP�RTKQT�VQ�VJG�VCTIGV�RQUKVKQP���+H�VJG�VCTIGV�RQUKVKQP�KU�GSWCN�VQ�QT�NGUU�VJCP�VJG�RQUKVKQP�RTGUKIPCN
FKUVCPEG��VJG�RQUKVKQP�RTGUKIPCN�QWVRWV�VWTPU�QP�HQT�VJG�RGTKQF�QH�VKOG�UGV�KP�RCTCOGVGT��QT�WPVKN�VJG
PGZV�OQXG�

+P�VJG�GZCORNG�UJQYP��VJG�%./�GPEQWPVGTU�C�RQUKVKQP�EQOOCPF�QH�����KPEJGU�CPF�VJG�RQUKVKQP
RTGUKIPCN�RCTCOGVGT�KU�RTQITCOOGF�VQ�VWTP�QP�QWVRWV����HQT���UGEQPFU�CV�C�FKUVCPEG�QH����KPEJGU
DGHQTG�VJG�GPF�QH�VJG�RQUKVKQPKPI�

·<¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶  100 inches  ¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶>·
·<¶¶¶¶¶¶¶¶¶¶¶¶¶¶ 75 inches ¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶>·<¶¶ 25 inches ¶¶>·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½
·            Presignal Output                ·Presignal output ·
                   OFF                                ON
                                            (For Programmed Time)
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6JG�RQUKVKQP�RTGUKIPCN�FKUVCPEG�RCTCOGVGT�GPVT[�CEEGRVU�QPG�QT�VYQ�FGEKOCN�RNCEGU��FGRGPFKPI�QP
VJG�HKTUV�FKIKV�KP�RCTCOGVGT������+H�VJG�HKTUV�FKIKV�KP�RCTCOGVGT����KU�C�VYQ��VJGP�QPG�FGEKOCN�RNCEG�KU
UJQYP���+H�VJG�HKTUV�FKIKV�KU�C�VJTGG��VJGP�VYQ�FGEKOCN�RNCEGU�CTG�UJQYP��

�����������2CTCOGVGT������/QPKVQTKPI��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Monitoring     A2 ·
·P54     0 0 00 00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
         ¸ ¸ ¸¶ ¸¶
         · · ·  ·
         · · ·  º¶ Auxiliary Input Number for Axis 2 Feed Angle   
         · · ·     Monitoring.
         · · ·
         · · º¶¶¶¶ Auxiliary Input Number for Axis 2 Feed         
         · ·       Interruption (Feed Hold).
         · ·
         · º¶¶¶¶¶¶ 0 = Drive Runaway Monitoring On
         ·         1 = Drive Runaway Monitoring Off
         ·
         º¶¶¶¶¶¶¶¶ 0 = Excessive Position Lag Monitoring On
                   1 = Excessive Position Lag Monitoring Off

6JKU�RCTCOGVGT�URGEKHKGU�VJG�OQPKVQTKPI�QH�VJG�OQVQT	U�RQUKVKQP�HGGFDCEM���#NUQ��VJKU�RCTCOGVGT
ECP�URGEKH[�CP�CWZKNKCT[�KPRWV�HQT�HGGF�OQPKVQTKPI�CPF�CP�CWZKNKCT[�KPRWV�HQT�KPVGTTWRVKPI�C�HGGF��

'ZEGUUKXG�2QUKVKQP�.CI�CPF�&TKXG�4WPCYC[�/QPKVQTKPI�

6JG�HKTUV�CPF�UGEQPF�FKIKVU�OWUV�CNYC[U�DG�UGV�VQ�\GTQ�
�����9JGP�VJG�HKTUV�FKIKV�KU�C�\GTQ��VJG�%./
EQPVKPWQWUN[�OQPKVQTU�VJG�OQVQT�HQT��'ZEGUUKXG�2QUKVKQP�.CI��EQPFKVKQPU���9JGP�VJG
UGEQPF�FKIKV�KU�C�\GTQ��VJG�%./�EQPVKPWQWUN[�OQPKVQTU�VJG�OQVQT�HQT��&TKXG�4WPCYC[��EQPFKVKQPU�
���

9#40+0)��6JG�HKTUV�CPF�UGEQPF�FKIKVU�OWUV�DG�UGV�VQ�\GTQ��VQ��RTGXGPV�RJ[UKECN�KPLWT[�VQ

RGTUQPPGN�CPF�QT�OCEJKPG�FCOCIG�

6JG��&TKXG�4WPCYC[��GTTQT�QEEWTU�KH�VJG�CEVWCN�RQUKVKQP�QH�VJG�GPEQFGT�GZEGGFU�VJG�GZRGEVGF
RQUKVKQP�D[�������6JG��'ZEGUUKXG�2QU�.CI��GTTQT�QEEWTU�KH�VJG�CEVWCN�RQUKVKQP�QH�VJG�GPEQFGT�KU
NGUU�VJCP�VJG�RQUKVKQP�GZRGEVGF�D[�����

4GHGT�VQ�EJCRVGT����&KCIPQUVKEU�HQT�OQTG�KPHQTOCVKQP�CDQWV�VJG�&TKXG�4WPCYC[�CPF�'ZEGUUKXG
2QUKVKQP�.CI�GTTQTU�CPF�JQY�VQ�UQNXG�VJGUG�RTQDNGOU�
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(GGF�+PVGTTWRV�
(GGF�*QNF��

6JG�PGZV�VYQ�FKIKVU�URGEKH[�CP�CWZKNKCT[�KPRWV�WUGF�VQ�KPVGTTWRV�VJG�HGGF�EQOOCPF���6JKU�CWZKNKCT[
KPRWV�KU�CUUKIPGF�D[�VJG�OCEJKPG�DWKNFGT���+H������KU�GPVGTGF�KP�VJGUG�FKIKVU��VJGP�VJG�HGGF�KU�PQV
KPVGTTWRVGF���+H�CP�CWZKNKCT[�KPRWV�PWODGT�KU�GPVGTGF�CPF�VJG�KPVGTTWRV�KU�RTGUGPV�CV�VJG�KPRWV��PQ
HGGF�EQOOCPFU�YKNN�DG�GZGEWVGF��

6JG�%./�EQPVKPWGU�VQ�RTQEGUU�CNN�DNQEMU�PQV�EQPVCKPKPI�HGGF�EQOOCPFU���9JGP�VJG�%./�RTQITCO
EQOGU�VQ�C�DNQEM�EQPVCKPKPI�C�HGGF�EQOOCPF��VJG�%./�UVQRU�KP�VJCV�DNQEM�WPVKN�VJG�CWZKNKCT[�KPRWV
FGVGEVU�C�NQY�VQ�JKIJ�VTCPUKVKQP���&WTKPI�VJG�HGGF�EQOOCPF��VJG�CWZKNKCT[�KPRWV�OWUV�TGOCKP�JKIJ
WPVKN�VJG�HGGF�KU�EQORNGVGF���+H�VJG�CWZKNKCT[�KPRWV�FGVGEVU�C�JKIJ�VQ�NQY�VTCPUKVKQP�FWTKPI�VJG�HGGF�
VJG�HGGF�UVQRU���0Q�GTTQT�OGUUCIG�KU�KUUWGF�

(GGF�#PING�/QPKVQTKPI�

6JG�NCUV�VYQ�FKIKVU�URGEKH[�CP�CWZKNKCT[�KPRWV�HQT�OQPKVQTKPI�VJG�CZKU���HGGF���6JG�CWZKNKCT[�KPRWV�KU
FGHKPGF�D[�VJG�OCEJKPG�DWKNFGT���+H������KU�UVQTGF�KP�VJGUG�FKIKVU��VJGP�VJG�HGGF�KU�PQV�OQPKVQTGF���+H
CP�CWZKNKCT[�KPRWV�PWODGT�KU�UVQTGF�KP�VJGUG�FKIKVU�CPF�KH�PQ�UKIPCN�KU�RTGUGPV�CV�VJG�KPRWV��PQ�HGGF
YKNN�DG�GZGEWVGF�

6JG�%./�YKNN�EQPVKPWG�VQ�RTQEGUU�CNN�DNQEMU�PQV�EQPVCKPKPI�CP[�HGGF�EQOOCPFU���#U�UQQP�CU�VJG
RTQITCO�RTQEGUUKPI�EQOGU�VQ�C�DNQEM�EQPVCKPKPI�C�HGGF�EQOOCPF��VJG�%./�YKNN�UVQR�KP�VJKU�DNQEM
WPVKN�VJG�CWZKNKCT[�KPRWV�FGVGEVU�C�NQY�VQ�JKIJ�VTCPUKVKQP���&WTKPI�VJG�HGGF�EQOOCPF��VJG�CWZKNKCT[
KPRWV�OWUV�TGOCKP�JKIJ�WPVKN�VJG�HGGF�KU�EQORNGVGF���+H�VJG�CWZKNKCT[�KPRWV�FGVGEVU�C�JKIJ�VQ�NQY
VTCPUKVKQP�FWTKPI�VJG�HGGF��VJG�HGGF�UVQRU�CPF�CP�GTTQT�OGUUCIG�KU�FKURNC[GF�QP�VJG�%./�

�����������2CTCOGVGT������5RGEKCN�(WPEVKQP��#ZKU����

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Special Funct.A2 ·
·P55        00 00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 

&GXGNQROGPV�QH�VJKU�RCTCOGVGT�KU�PQV�EQORNGVG���6JG�5RGEKCN�(WPEVKQP��#ZKU���RCTCOGVGT�OWUV
JCXG�C�\GTQ�GPVGTGF�HQT�GCEJ�FKIKV�
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�����������2CTCOGVGT��������4QVCT[�6CDNG��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Rotary Table   A2 ·
·P56   0 0000 0000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»         

&GXGNQROGPV�QH�VJKU�RCTCOGVGT�KU�PQV�EQORNGVG���6JG�4QVCT[�6CDNG��#ZKU���RCTCOGVGT�OWUV�JCXG�C
\GTQ�GPVGTGF�HQT�GCEJ�FKIKV�

�����������2CTCOGVGT������5GEQPF�#EEGNGTCVKQP�4CVG��#ZKU��

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Knee Point     A2 ·
·P57  00 000000.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
      ¸¶ ¶¶¶¶¾¶¶¶¶
      ·      ·
      ·      ·
      ·      º¶¶¶¶ Second Acceleration Rate
      ·            (input units per second 2)
      ·
      º¶¶¶¶¶¶¶¶¶¶¶ Axis 2 Velocity Change Point
                   (Percentage of Velocity Axis 2, Parameter 42)

6JG�UGEQPF�CEEGNGTCVKQP�TCVG�RCTCOGVGT�CNNQYU�CZKU���VQ�EJCPIG�KVU�CEEGNGTCVKQP�CPF�FGEGNGTCVKQP
FWTKPI�C�HGGF���6JKU�HWPEVKQP�KU�GHHGEVKXG�KP�GKVJGT�#WVQOCVKE�QT�/CPWCN�OQFG��

6JG�QPN[�NKOKVCVKQP�HQT�VJG�UGEQPF�CEEGNGTCVKQP�RCTCOGVGT�KU�KP�VJG�%./�WUGT�RTQITCO���9JGP
WUKPI�VJG�UGEQPF�CEEGNGTCVKQP�TCVG�RCTCOGVGT��VJG�#%%�EQOOCPF�KU�PQV�GHHGEVKXG���6JG�OCEJKPG
DWKNFGT�OWUV�FGEKFG�YJKEJ�VQ�WUG����

6JG�HKTUV�VYQ�FKIKVU�UGV�WR�VJG�CZKU���XGNQEKV[�EJCPIG�RQKPV���6JG�XGNQEKV[�EJCPIG�RQKPV�KU�C
RGTEGPVCIG�QH�VJG�CZKU���XGNQEKV[�
8GNQEKV[��#ZKU����2������6JKU�XGNQEKV[�RGTEGPVCIG�FGVGTOKPGU
YJGTG�VJG�CEEGNGTCVKQP�CPF�FGEGNGTCVKQP�YKNN�EJCPIG�FWTKPI�VJG�HGGF�
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6JG�PGZV�GKIJV�FKIKVU�URGEKH[�VJG�UGEQPF�CEEGNGTCVKQP�TCVG���9JGP�C�HGGF�KU�EQOOCPFGF�VQ�OQXG�
VJG�CZKU�YKNN�CEEGNGTCVG�CV�VJG�TCVG�URGEKHKGF�KP�RCTCOGVGT����
#EEGN��4CVG�#�����9JGP�VJG�CZKU��
XGNQEKV[�EJCPIG�RQKPV�KU�TGCEJGF��VJG�CEEGNGTCVKQP�YKNN�VJGP�DG�EJCPIGF�VQ�VJG�UGEQPF�CEEGNGTCVKQP
TCVG�KP�RCTCOGVGT�����

9JGP�C�HGGF�KU�EQOOCPFGF�VQ�UVQR��VJG�CZKU�YKNN�FGEGNGTCVG�CV�VJG�UGEQPF�CEEGNGTCVKQP�TCVG��9JGP
VJG�CZKU���XGNQEKV[�EJCPIG�RQKPV�KU�TGCEJGF��VJG�FGEGNGTCVKQP�YKNN�VJGP�EJCPIG�VQ�VJG�CEEGNGTCVKQP
TCVG�URGEKHKGF�KP�RCTCOGVGT����
#EEGN��4CVG�#���

6JG�UGEQPF�CEEGNGTCVKQP�TCVG�GPVT[�CEEGRVU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�HKTUV�FKIKV
KP�RCTCOGVGT�����

6JG�CEEGNGTCVKQP�CPF�FGEGNGTCVKQP�QH�C�HGGF�ECP�DG�UGV�WR�KP�QPG�QH�VYQ�YC[U��CU�KNNWUVTCVGF�KP��(KI�
������(KTUV��CZKU���5GEQPF�#EEGNGTCVKQP�4CVG�
2CTCOGVGT�����KU�JKIJGT�VJCP�VJG�#ZKU���#EEGNGTCVKQP

2CTCOGVGT�������0GZV��CZKU���5GEQPF�#EEGNGTCVKQP�4CVG�
2CTCOGVGT�����KU�NQYGT�VJCP�CZKU��
#EEGNGTCVKQP�
2CTCOGVGT�����

(KIWTG ��� 5GEQPF #EEGNGTCVKQP 4CVG
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�����������2CTCOGVGT������5[PEJTQPK\CVKQP�&KHHGTGPEG��#ZKU��

 ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
 ·Synchr. Diff   A2 ·
 ·P58      0  00.00 ·
 º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
           ¸  ¸¶¶¶¶
           ·  ·                   
           ·  º¶¶¶¶ Maximum permissible synchronization   
           ·        difference in input units
           ·             
           º¶¶¶¶¶¶¶ 0 = Compensation for Synchronization          
                        Difference

          1 = Compensation Immediately for              
                          Synchronization Difference

6JKU�#ZKU���5[PEJTQPQWU�HWPEVKQP�KU�EWTTGPVN[�PQV�UWRRQTVGF���%QPUWNV�CP�+PFTCOCV�#RRNKECVKQP

'PIKPGGT�HQT�CFFKVKQPCN�KPHQTOCVKQP�

6JG�RWTRQUG�QH�2CTCOGVGT����KU�VQ�FGHKPG�VJG�OCZKOWO�CNNQYCDNG�FKHHGTGPEG�DGVYGGP�VJG
U[PEJTQPK\CVKQP�QH�CZKU���VQ�CZKU�����9JGP�VYQ�OQVQTU�CTG�QRGTCVKPI�UKOWNVCPGQWUN[�CU�UGRCTCVG
CZGU�VQ�FTKXG�VJG�UCOG�ECTTKCIG�QT�EWVQHH�FGXKEG��QPG�CZKU�OKIJV�JCXG�C�VGPFGPE[�VQ�NGCF�VJG�QVJGT
CPF�ECWUG�UMGYKPI�QH�VJG�ECTTKCIG�

016'��6JKU�RCTCOGVGT�KU�KP�GHHGEV�QPN[�KH�CZKU���KU�RTQITCOOGF�CU�C�U[PEJTQPQWU�CZKU���+H�VJG�HKTUV

FKIKV�QH�RCTCOGVGT�����(GGF�%QPUVCPV�#ZKU���KU�C�QPG��VJGP�CZKU���YKNN�DG�U[PEJTQPK\GF�YKVJ�CZKU���

�6JG�RWTRQUG�HQT�#ZKU���DGKPI�U[PEJTQPK\GF�YKVJ�CZKU���KU��KH�VJG�ECTTKCIG�QT�HN[KPI�EWVQHH�FGXKEG�KU

VQQ�NCTIG�CPF�JCU�VQQ�OWEJ�KPGTVKC�HQT�QPG�CZKU�VQ�EQPVTQN���#NUQ��VJG�CDKNKV[�VQ�JCXG�VYQ�CZKU

U[PEJTQPK\GF�OKIJV�TGFWEG�VJG�PGGF�HQT�UQOG�OGEJCPKECN�KPVGTNQEMKPI�

6JG�HKTUV�FKIKV�URGEKHKGU�JQY�VQ�EQORGPUCVG�HQT�VJG�U[PEJTQPK\CVKQP�FKHHGTGPEG���+H�VJG�HKTUV�FKIKV�KU�C
���VJG�%./�YKNN�UOQQVJN[�EQORGPUCVG�HQT�VJG�FKHHGTGPEG��FWTKPI�VJG�OQXG���+H�VJG�HKTUV�FKIKV�KU�C���
VJG�%./�YKNN�KOOGFKCVGN[�EQOOCPF�CZKU���VQ�EQORGPUCVG�HQT�VJG�FKHHGTGPEG�

6JG�PGZV�HQWT�FKIKVU�URGEKH[�JQY�NCTIG�VJG�U[PEJTQPK\CVKQP�FKHHGTGPEG�ECP�DG�DGVYGGP�VJG�VYQ
OQVQTU���+H�VJG�RQUKVKQPKPI�FKHHGTGPEG�DGVYGGP�VJG�VYQ�CZGU�DGEQOGU�ITGCVGT�VJCP�VJG�XCNWGU
RTQITCOOGF�JGTG��VJG�%./�YKNN�KOOGFKCVGN[�EQOOCPF�VJG�CZKU�VQ�C�UVQR��VWTP�QHH�CNN�QWVRWVU��CPF
KUUWG�VJG�OGUUCIG��'TTQT�5[PEJTQPK\CVKQP�&KHHGTGPEG�#���
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��������)GPGTCN�2CTCOGVGTU

����������2CTCOGVGT������5GTKCN�+PVGTHCEG

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹                 
·Serial Interface ·             
·P80 1920 0 1 8 1 ·                    
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»                 
     ¸¶¶¶ ¸ ¸ ¸ ¸                           
     ·    · · · º Stop Bit(s)                 
     ·    · · ·                       
     ·    · · º¶¶ Word Length           
     ·    · ·                
     ·    · º¶¶¶¶ Parity              
     ·    ·                  
     ·    º¶¶¶¶¶¶ Interface Mode    
     ·          
     º¶¶¶¶¶¶¶¶¶¶¶ Baud Rate                     

6JG�UGTKCN�KPVGTHCEG�RCTCOGVGT�URGEKHKGU�JQY�VJG�%./�YKNN�EQOOWPKECVG�YKVJ�C�JQUV�FGXKEG���6JG
KPVGTHCEG�KU�FGUETKDGF�KP�EJCRVGT���QH�VJKU�OCPWCN�

6JG�HKTUV�HQWT�FKIKVU�QH�VJKU�RCTCOGVGT�FGHKPGU�VJG�DCWF�TCVG���$CWF�TCVG�URGEKHKGU�VJG�TCVG�QH
EQOOWPKECVKQP�DGVYGGP�VJG�%./�CPF�C�JQUV�FGXKEG���+H��������KU�GPVGTGF��VJG�UGTKCN�KPVGTHCEG�KU
PQV�GPCDNGF���6JG�%./�ECP�EQOOWPKECVG�CV�VJGUG�TCVGU�

2CTCOGVGT $CWF������
'PVT[ 4CVG����

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
���� � ������
���� � ����
���� � ����
���� � ����
���� � ����
���� � �����

6JG�HKHVJ�FKIKV�KP�VJKU�RCTCOGVGT�URGEKHKGU�VJG�KPVGTHCEG�OQFG�VJG�%./�YKNN�DG�WUKPI�YKVJ�VJG�JQUV
FGXKEG���6JG�KPVGTHCEG�OQFGU�CTG�

� � 5VCPFCTF�45���������
HWNN�FWRNGZ�
� � +&5��FGECFG�UYKVEJ�QRVKQP
� � 5VCPFCTF�45���������
HWNN�FWRNGZ�
� � 5GTKCN�RQTV�HQT�516�
5VCVKQP�1RGTCVQT�6GTOKPCN��

45����������JCNH�FWRNGZ��QPG�UVCVKQP�10.;
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� � 5GTKCN�DWU�HQT�516��45������JCNH�FWRNGZ��UVCVKQP���VJTQWIJ���
9JGP�UGNGEVKPI�VJG�+&5�FGECFG�UYKVEJ�QRVKQP��VJG�QVJGT�FCVC�KP�VJKU�RCTCOGVGT�FQGU�PQV�JCXG�VQ�DG
GPVGTGF��

9JGP�45�����OQFG�KU�GPCDNGF��VJG�WUGT�OWUV�GPVGT�C�UVCVKQP�PWODGT�KP�VJG�5GTKCN�+PVGTHCEG
(WPEVKQPU��RCTCOGVGT������6JG�45�����OQFG�JCU�C�VTCPUOKUUKQP�TCPIG�QH������OGVGTU�

6JG�UKZVJ�FKIKV�URGEKHKGU�VJG�RCTKV[�VJG�%./�YKNN�DG�WUKPI�YKVJ�VJG�JQUV�FGXKEG���6JG�%./�RCTKV[
OQFGU�CTG�

����PQ�RCTKV[
����GXGP�RCTKV[
����QFF�RCTKV[

6JG�UGXGPVJ�FKIKV�URGEKHKGU�VJG�YQTF�NGPIVJ�VJG�%./�YKNN�DG�WUKPI�YKVJ�VJG�JQUV�FGXKEG���6JG�%./
WUGU�VJG�HQNNQYKPI�YQTF�NGPIVJU�

������DKV�YQTF�NGPIVJ
������DKV�YQTF�NGPIVJ

6JG�GKIJVJ�FKIKV�URGEKHKGU�VJG�PWODGT�QH�UVQR�DKVU�VJG�%./�YKNN�DG�WUKPI�YKVJ�VJG�JQUV�FGXKEG���6JG
%./�WUGU�VJG�HQNNQYKPI�UVQR�DKVU�

������UVQR�DKV
������UVQR�DKVU

����������2CTCOGVGT������5GTKCN�+PVGTHCEG�(WPEVKQPU

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·Serial Interface ·
·P81     0 00 0 0 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
         ¸ ¸¶ ¸ ¸
         · ·  · º 0 = Transmission Acknowledge Disabled
         · ·  ·   1 = Transmission Acknowledge Enabled
         · ·  ·  
         · ·  º¶¶ 0 = Checksum On/Hardware Handshaking Off
         · ·      1 = Checksum Off/Hardware Handshaking Off
         · ·      2 = Checksum On, RTS/CTS On
         · ·      3 = Checksum Off, RTS/CTS On
         · ·
         · º¶¶¶¶¶ Station Number (01-15)
         ·       
         º¶¶¶¶¶¶¶ 0 = Error Transmission Disabled
                  1 = Error Transmission Enabled
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6JKU�RCTCOGVGT�RTQXKFGU�UQOG�URGEKCN�HWPEVKQPU�HQT�EQOOWPKECVKPI�YKVJ�VJG�%./���%JCRVGT���QH
VJKU�OCPWCN�FGUETKDGU�VJG�WUG�QH�VJG�%./�UGTKCN�KPVGTHCEG�KP�FGVCKN�

6JG�HKTUV�FKIKV�KU�WUGF�VQ�CNNQY�GTTQT�VTCPUOKUUKQP�VJTQWIJ�VJG�45�����EQOOWPKECVKQP�RQTV�
%./
EQPPGEVQT�:�����+H�VJG�HKTUV�FKIKV�KU�C�QPG��VJG�GTTQT�EQFG�CPF�GTTQT�OGUUCIG�CTG�KOOGFKCVGN[
VTCPUOKVVGF�QXGT�VJG�45�����VQ�VJG�JQUV�FGXKEG�YJGP�VJG�GTTQT�QEEWTU���'TTQT�EQFGU�CPF�OGUUCIGU
CTG�FGUETKDGF�KP�&KCIPQUVKEU��EJCRVGT����

6JG�UGEQPF�CPF�VJKTF�FKIKV�CUUKIP�VJG�UVCVKQP�PWODGT�KP�45�����OQFG�QPN[���+H�RCTCOGVGT����JCU�C
HQWT�KP�VJG�KPVGTHCEG�OQFG�FKIKV��VJGP�C�UVCVKQP�PWODGT�OWUV�DG�GPVGTGF���6JG�UVCVKQP�PWODGT�ECP
DG�CP[�PWODGT�DGVYGGP����CPF����

6JG�HQWTVJ�FKIKV�URGEKHKGU�VJG�EJGEMUWO�JCTFYCTG�JCPFUJCMKPI�WUGF�D[�VJG�%./�YKVJ�VJG�JQUV
FGXKEG���6JG�EJGEMUWO�FGVGTOKPGU�KH�VJG�KPHQTOCVKQP�VTCPUOKVVGF�KU�EQTTGEV���6JG�JCTFYCTG
JCPFUJCMKPI�FGVGTOKPGU�YJGP�KV�KU�ENGCT�VQ�UGPF�
%65��CPF�TGCF[�VQ�UGPF�
465��

6JG�HKHVJ�FKIKV�KU�WUGF�HQT�C�VTCPUOKUUKQP�CEMPQYNGFIGOGPV���9JGP�VTCPUOKVVKPI�RTQITCO�DNQEMU
CPF�RCTCOGVGTU�VQ�VJG�%./��VJG�%./�UGPFU�C��;�%4.(��OGUUCIG�VQ�VJG�JQUV�FGXKEG�KH�VJG
KPHQTOCVKQP�KU�TGEGKXGF�CPF�CEEGRVGF�
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4'8��$������� 2#4#/'6'45 ����

����������2CTCOGVGT������.CPIWCIG

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Language        ·
·P82      2 0 1 0 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»    
          ¸ ¸ ¸ ¸     
          · · · ·      
          · · · º 0 = Program Lockout Disabled
          · · ·   1 = Program Lockout Enabled
          · · ·        
          · · º¶¶ Language
          · ·     0 = German
          · ·     1 = English
          · ·     2 = French
          · ·
          · º¶¶¶¶ Error Code Number
          ·       0 = no error code via the outputs
          ·       1 = error code via outputs 01-08
          ·       2 = error code via outputs 09-16
          ·       3 = error code via outputs 17-24
          ·       4 = error code via outputs 25-32
          ·       5 = error code via outputs 33-40
          ·       6 = error code via outputs 41-48
          ·
          º¶¶¶¶¶¶ Decimal Point Location
                  2 = two decimal places
                  3 = three decimal places

6JG�HKTUV�FKIKV�URGEKHKGU�JQY�OCP[�FKIKVU�CTG�VQ�VJG�TKIJV�QH�VJG�FGEKOCN�RQKPV�HQT�RQUKVKQPKPI
EQOOCPFU�CPF�EGTVCKP�RCTCOGVGTU���6JG�OCEJKPG�DWKNFGT�YKNN�OCMG�VJG�UGNGEVKQP�FGRGPFKPI�QP�VJG
TGUQNWVKQP�TGSWKTGF���6JG�HQNNQYKPI�VCDNG�UJQYU�VJG�PWODGT�QH��FGEKOCN�RNCEGU�
TGUQNWVKQP�
TGUWNVKPI�HTQO�GPVGTKPI�C���QT���KP�RCTCOGVGT����

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·Parameters # affected:             1st digit of P82   =  2 = 3 ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¾¶¶¶¾¶¶¶½
·P00, P38, P40                                          · 4 · 5 ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶À¶¶¶½
·P02, P04, P07, P09, P11, P12                           ·   ·   ·
·P15, P16, P17, P23, P26, P42, P44                      · 2 · 3 ·
·P47, P49, P51, P52, P57, P58                           ·   ·   ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶À¶¶¶½
·P13, P24, P53                                          · 1 · 2 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¿¶¶¶¿¶¶¶»
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6JG�UGEQPF�FKIKV�KU�HQT�VJG�'TTQT�%QFG�0WODGT��YJKEJ��UGPFU�C�$%&�GTTQT�EQFG�VQ�GKIJV�CWZKNKCT[
QWVRWVU���6JKU�FKIKV�UGNGEVU�YJKEJ���CWZKNKCT[�QWVRWVU�CTG�WUGF�

6JG�VJKTF�FKIKV�URGEKHKGU�YJKEJ�NCPIWCIG�VJG�VGZV�YKNN�DG�FKURNC[GF�KP��QP�VJG�%./�

6JG�NCUV�FKIKV�KU�WUGF�VQ�RTGXGPV�EJCPIGU�HTQO�DGKPI�OCFG�VQ�VJG�WUGT�RTQITCO�XKC�VJG�MG[�RCF�

016'��6JG�WUGT�RTQITCO�ECP�UVKNN�D[�EJCPIGF�D[�VJG�UGTKCN�KPVGTHCEG���6JG�RTQITCO�NQEMQWV

HGCVWTG�RTGXGPVU�CEEKFGPVCN�QT�WPCWVJQTK\GF�EJCPIGU�

����������2CTCOGVGT������/GOQT[�&KURNC[

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Memory Display  ·
·P83     0 FF0000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 

0QVG��6JKU�RCTCOGVGT�KU�HQT�+PFTCOCV�5GTXKEG�WUG�QPN[���6JG�UVCPFCTF�KPRWV�XCNWG�KU�����(�(������
��
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4'8��$������� 2#4#/'6'45 ����

����������2CTCOGVGT������6CUM������

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Start Task 2 & 3 ·
·P84  0 000 0 000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»    
      ¸ ¶¾¶ ¸ ¶¾¶   
      ·  ·  ·  º¶ Task 3 Program Block Number 
      ·  ·  ·    
      ·  ·  ·     Task 3    
      ·  ·  º¶¶¶¶ 0 = Disabled
      ·  ·        1 = Enabled
      ·  ·
      ·  º¶¶¶¶¶¶¶ Task 2 Program Block Number
      ·               
      º¶¶¶¶¶¶¶¶¶¶ Task 2
                  0 = Disabled
                  1 = Enabled

9JGP�6CUM���KU�GPCDNGF��C�UGRCTCVG�RTQITCO�KU�CNNQYGF�VQ�QRGTCVG�QPN[�KP�CWVQOCVKE�OQFG���6JG
6CUM���RTQITCO�DNQEM�PWODGT�URGEKHKGU�VJG�UVCTVKPI�DNQEM�PWODGT�HQT�VJKU�RTQITCO�

9#40+0)��9JGP�#WVQOCVKE�OQFG�KU�UGNGEVGF��VJG�6CUM���RTQITCO�UVCTVU�VQ�QRGTCVG�KOOGFKCVGN[�

�9JGP�6CUM���KU�GPCDNGF��C�UGRCTCVG�RTQITCO�KU�CNNQYGF�VQ�QRGTCVG���6JG�6CUM���RTQITCO�DNQEM

PWODGT�URGEKHKGU�VJG�DNQEM�PWODGT�HQT�VJKU�RTQITCO���9JGP�UYKVEJKPI�QWV�QH�2CTCOGVGT�OQFG��VJG

6CUM���RTQITCO�YKNN�UVCTV�KOOGFKCVGN[�

6JG�6CUM���WUGT�RTQITCO�OWUV�DG�KPUVCNNGF�DGHQTG�6CUM���KU�GPCDNGF���2QUKVKQPKPI�EQOOCPFU�OWUV

PQV�DG�WUGF�KP�6CUM�����6JG�6CUM���RTQITCO�EQPVKPWGU�VQ�QRGTCVG�KP�/CPWCN�OQFG�CPF�FWTKPI�'�

5VQR���#�UWDTQWVKPG�OC[�PQV�DG�ECNNGF�WR�D[�OQTG�VJCP�QPG�6CUM�CV�C�VKOG��QT�C�U[UVGO�HCWNV�YKNN

QEEWT�

����������2CTCOGVGT������2TQITCO�+PVGTTWRV�8GEVQT�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Interrupt Vector ·
·P85   00 0 0 000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» 

&GXGNQROGPV�QH�VJKU�RCTCOGVGT�JCU�PQV�DGGP�EQORNGVGF���6JG�2TQITCO�+PVGTTWRV�8GEVQT�RCTCOGVGT
OWUV�JCXG�\GTQU�GPVGTGF�HQT�GCEJ�FKIKV�
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����������2CTCOGVGT������/CPWCN�8GEVQT

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·Manual - Vector ·
·P86     00 0 000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»     
         ¸¶ ¸ ¶¾¶     
         ·  ·  º¶ Starting block for the Manual Vector program
         ·  ·          
         ·  º¶¶¶¶ Manual Vector Operating Mode
         ·
         º¶¶¶¶¶¶¶ Manual Vector Input 

6JG�/CPWCN�8GEVQT�CNNQYU�C�UWDTQWVKPG�VQ�QRGTCVG�KP�/CPWCN�OQFG���6JG�/CPWCN�8GEVQT�RTQITCO
YKNN�PQV�QRGTCVG�FWTKPI�C�JQOKPI�UGSWGPEG�QT�YJKNG�VJG�LQI�
HQTYCTF�QT�TGXGTUG��KPRWVU�CTG�QP��
��
6JG�HKTUV�VYQ�FKIKVU�URGEKH[�CP�CWZKNKCT[�KPRWV�VQ�DG�WUGF�VQ�KPKVKCVG�VJG�OCPWCN�XGEVQT�RTQITCO��
6JG�RTQITCO�JCU�VQ�GPF�YKVJ�CP�465�EQOOCPF���+H�VJG�QRGTCVKPI�OQFG�KU�EJCPIGF�HTQO�/CPWCN�VQ
2CTCOGVGT��VJG�OCPWCN�XGEVQT�TQWVKPG�VJCV�KU�EWTTGPVN[�TWPPKPI�KU�VGTOKPCVGF���+H�C�OCPWCN�XGEVQT
UWDTQWVKPG�KU�EWTTGPVN[�DGKPI�RTQEGUUGF��C�EJCPIG�HTQO�/CPWCN�OQFG�VQ�#WVQOCVKE�OQFG�KU
CEEGRVGF�QPN[�YJGP�VJCV�TQWVKPG�JCU�HKPKUJGF�TWPPKPI�

6JG�VJKTF�FKIKV�FGHKPGU�YJGP�VJG�OCPWCN�XGEVQT�RTQITCO�YKNN�QRGTCVG���+H�C�\GTQ�KU�GPVGTGF��VJG
OCPWCN�XGEVQT�RTQITCO�QRGTCVGU�QPN[�YJGP�/CPWCN�OQFG�KU�UGNGEVGF�CPF�VJG�OCPWCN�XGEVQT�KPRWV
KU�VWTPGF�QP���+H�C�����KU�GPVGTGF��VJG�OCPWCN�XGEVQT�RTQITCO�QRGTCVGU�CU�YJGP�C�\GTQ�KU�UGNGEVGF�
CPF�YKNN�CNUQ�QRGTCVG�YJGP�VJG�%./�KU�UYKVEJGF�HTQO�#WVQOCVKE�VQ�/CPWCN�OQFG�

6JG�	OCPWCN�XGEVQT	�HWPEVKQP�KU�PQV�CEVKXCVGF�KH�	UVCTV�XKC�KPRWV�UKIPCN	�JCU�DGGP�UGNGEVGF�CPF�	��	�KU
RTQITCOOGF�HQT�VJG�KPRWV�

6JG�NCUV�VJTGG�FKIKVU�URGEKH[�VJG�UVCTVKPI�DNQEM�PWODGT�HQT�VJG�OCPWCN�XGEVQT�RTQITCO�
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4'8��$������� 2#4#/'6'45 ����

����������2CTCOGVGT������8CTKCVKQPU

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·Variations      ·
·P87          0  ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
              ¸
              ·
              º¶¶ Velocity Override (Axis 2 Only)
                  0 = Velocity Override Disabled
                  1 = Velocity Override Via Analog Command        
                      Voltage Input
                  2 = Velocity Override Via Gray Code Inputs

6JG�8CTKCVKQPU�RCTCOGVGT�CNNQYU�HQT�C�XGNQEKV[�QXGTTKFG�HQT�CZKU���QPN[���6JG�8GNQEKV[�1XGTTKFG
ECP�QEEWT�GKVJGT�XKC�CP�CPCNQI�EQOOCPF�KPRWV�QT�ITC[�EQFG�KPRWV���9JGP�VJG�FKIKV�KU�C�\GTQ��VJG
8GNQEKV[�1XGTTKFG�KU�FKUCDNGF�

9JGP�VJG�FKIKV�KU�C�QPG��CP�CPCNQI�EQOOCPF�XQNVCIG�KPRWV�KU�WUGF�VQ�QXGTTKFG�VJG�CZKU���XGNQEKV[��
6JG�XGNQEKV[�QXGTTKFG�HQT�CZKU���KU�CEEQORNKUJGF�D[�CRRN[KPI�C�\GTQ�VQ�VGP�XQNV�EQOOCPF�KPRWV�VQ
VJG�#'��
EQPPGEVQT�:���RKP������YKVJ�TGHGTGPEG�VQ�VJG���8�
EQPPGEVQT�:���RKP�������(KIWTG����
UJQYU�JQY�VQ�EQPPGEV�VJG�XGNQEKV[�QXGTTKFG�HQT�CZKU���XKC�CP�CPCNQI�EQOOCPF�

(KIWTG ��� (GGF 4CVG 1XGTTKFG %QOOCPF +PRWV
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+H�VGP�XQNVU�KU�CRRNKGF�CU�VJG�CPCNQI�EQOOCPF�XQNVCIG�KPRWV��VJGP�CZKU���XGNQEKV[�YKNN�QRGTCVG�CV����
RGTEGPV�QH�VJG�XGNQEKV[�EQOOCPFGF���+H�\GTQ�XQNVU�KU�CRRNKGF�CU�VJG�CPCNQI�EQOOCPF�XQNVCIG�KPRWV�
VJGP�CZKU���XGNQEKV[�YKNN�QRGTCVG�CV���RGTEGPV�QH�VJG�XGNQEKV[�EQOOCPFGF�

9JGP�VJG�FKIKV�KU�C�VYQ��ITC[�EQFG�KPRWVU�CTG�WUG�VQ�QXGTTKFG�VJG�CZKU���XGNQEKV[���6JG�CWZKNKCT[
KPRWVU����VJTQWIJ����CTG�WUGF�CU�VJG�ITC[�EQFG�KPRWVU���6JG�HQNNQYKPI�VCDNG�FGUETKDGU�VJG�CWZKNKCT[
KPRWV�UKIPKHKECPEG�CPF�VJG�TGUWNVKPI�RGTEGPVCIG�QH�OCZKOWO�XGNQEKV[�HQT�CZKU�����6JG�OCZKOWO
XGNQEKV[�HQT�CZKU���KU�FGHKPGF�KP�VJG�8GNQEKV[�#ZKU����RCTCOGVGT����

6CDNG������)TC[�%QFG�+PRWVU��(GGF�4CVG�1XGTTKFG

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¾¶¶¶¶¶¶¾¶¶¶¶¶¾¶¶¶¶¶¾¶¶¶¶¶¾¶¶¶¶¶¶¶¶¶¶¹
·Auxiliary Input Number   ·  13  ·  14 ·  15 ·  16 · Velocity ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶½          ·
·Input Significance       · 2^0  · 2^1 · 2^2 · 2^3 ·   in %   ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  0   ·  0  ·  0  ·  0  ·     0    ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  1   ·  0  ·  0  ·  0  ·     1    ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  1   ·  1  ·  0  ·  0  ·     2    ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  0   ·  1  ·  0  ·  0  ·     4    ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  0   ·  1  ·  1  ·  0  ·     6    ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  1   ·  1  ·  1  ·  0  ·     8    ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  1   ·  0  ·  1  ·  0  ·    10    ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  0   ·  0  ·  1  ·  0  ·    20    ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  0   ·  0  ·  1  ·  1  ·    30    ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  1   ·  0  ·  1  ·  1  ·    40    ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  1   ·  1  ·  1  ·  1  ·    50    ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  0   ·  1  ·  1  ·  1  ·    60    ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  0   ·  1  ·  0  ·  1  ·    70    ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  1   ·  1  ·  0  ·  1  ·    80    ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  1   ·  0  ·  0  ·  1  ·    90    ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶½
·                         ·  0   ·  0  ·  0  ·  1  ·   100    ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¿¶¶¶¶¶¶¿¶¶¶¶¶¿¶¶¶¶¶¿¶¶¶¶¶¿¶¶¶¶¶¶¶¶¶¶»
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6JG�CRRNKECVKQP�RTQITCO��YJKEJ�FGHKPGU�CPF�FKTGEVU�VJG�QRGTCVKQP�QH�VJG�EWVQHH�U[UVGO��KU�YTKVVGP
CPF�GPVGTGF�D[�VJG�OCEJKPG�DWKNFGT�QT�VJG�GPF�WUGT���+V�ECP�DG�GPVGTGF�FKTGEVN[�XKC�VJG�%./������
/�MG[DQCTF��QT�HTQO�C�TGOQVG�VGTOKPCN�FGXKEG�VJTQWIJ�VJG�%./�UGTKCN�KPVGTHCEG�RQTV�

1RVKQPCN�/QVKQP/CPCIGT�RTQITCOOKPI�UQHVYCTG�RTQXKFGU�CP�GHHKEKGPV�OGVJQF�QH�ETGCVKPI�CPF
GFKVKPI�VJG�WUGT�RTQITCO���+V�TWPU�QP�C�&15�DCUGF�RGTUQPCN�EQORWVGT��CPF�QHHGTU�UGXGTCN�DGPGHKVU
PQV�CXCKNCDNG�YJGP�RTQITCOOKPI�VJG�%./�HTQO�VJG�MG[RCF���+PFTCOCV�2WDNKECVKQP�+#�����
RTQXKFGU�OQTG�KPHQTOCVKQP�QP�/QVKQP/CPCIGT�

6JKU�EJCRVGT�GZRNCKPU�

• DCUKE�EQPUKFGTCVKQPU�HQT�ETGCVKPI�C�WUGT�RTQITCO�
 
• JQY�VQ�GPVGT�VJG�WUGT�RTQITCO�WUKPI�VJG�%./�MG[RCF�
 
• VJG�RTQITCOOKPI�EQOOCPFU�CPF�VJGKT�HWPEVKQP�KP�VJG�RTQITCO�
 
• C�V[RKECN�HN[KPI�EWVQHH�RTQITCO�

�����2QUKVKQPKPI

#NN�RQUKVKQPKPI�KU�FQPG�KP�VJG�WPKVU�QH�[QWT�EJQKEG�CPF�CTG�TGHGTTGF�VQ�CU�+PRWV�7PKVU�
+7����+PRWV
7PKVU�CTG�VJG�WUGT	U�FGUKTGF�WPKVU�QH�OGCUWTG�
KPEJGU��OO��TCFKCPU��FGITGGU��GVE���

6JG�V[RG�QH�RQUKVKQPKPI�HQT�CZKU���KU�CNYC[U�CDUQNWVG���+P�CDUQNWVG�RQUKVKQPKPI��CNN�CZKU�OQXGOGPVU
CTG�TGHGTGPEGF�HTQO�VJG��CZKU�JQOG�RQUKVKQP���5Q��KH�VJG�CZKU�KU�CV�
��KPEJGU�HTQO�JQOG��CPF�CP
CDUQNWVG�RQUKVKQP�EQOOCPF�VQ�OQXG�
��KPEJGU�KU�GZGEWVGF��VJG�TGUWNV�KU�C�QPG�KPEJ�HGGF�KP�VJG
RQUKVKXG�FKTGEVKQP�

#ZKU���OWUV�CNYC[U�DG�JQOGF�KP�/CPWCN�OQFG�DGHQTG�UYKVEJKPI�KPVQ�#WVQOCVKE�OQFG���6JG�./
UQHVYCTG�KU�FGUKIPGF�HQT�HN[KPI�EWVQHH�CRRNKECVKQPU�CPF�VJG�QPN[�RQUKVKQP�EQOOCPFU�WUGF�HQT�CZKU��
CTG�./&��./.��CPF�./4�

+H�CZKU���KU�WUGF��CDUQNWVG�QT�KPETGOGPVCN�RQUKVKQPKPI�OC[�DG�WUGF��+P�KPETGOGPVCN�RQUKVKQPKPI��CNN
CZKU���OQXGOGPVU�CTG�OCFG�KP�VJG�EQOOCPFGF�FKTGEVKQP�VQ�VJG�FKUVCPEG�URGEKHKGF��UVCTVKPI�HTQO�VJG
EWTTGPV�RQUKVKQP���+H�C�UNKFG�YGTG�CV�
��KPEJGU��CP�KPETGOGPVCN�EQOOCPF�VQ�OQXG�
��KPEJGU�YQWNF
TGUWNV�KP�VJG�UNKFG�DGKPI�RQUKVKQPGF�
��KPEJGU�HTQO�JQOG�
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9#40+0)��6JG�RQUKVKQP�EQOOCPF�HQT�CZKU���QT�VJG�HN[KPI�EWVQHH�OWUV�CNYC[U�DG�QPG�QH�VJG

HQNNQYKPI�GKVJGT�VJG�./&��./.��QT�./4��#NN�RQUKVKQPKPI�KU�FQPG�KP�VJG�WPKVU�QH�[QWT�EJQKEG�CPF

CTG�TGHGTTGF�VQ�CU�+PRWV�7PKVU�
+7����+H�CP[�QVJGT�RQUKVKQP�EQOOCPF�KU�WUGF�QP�CZKU����RGTUQPCN

KPLWT[�QT�FCOCIG�VQ�VJG�OCEJKPG�OC[�QEEWT�

�����#WZKNKCT[�+PRWVU�1WVRWVU

6JG�UVCPFCTF�%./�JCU����KPRWVU�CPF����QWVRWVU��YKVJ�CP�GZRCPUKQP�+�1�DQCTF��VJG�PWODGTU
KPETGCUG�VQ����KPRWVU�CPF����QWVRWVU���6JG�HKTUV����KPRWVU�CPF����QWVRWVU�CTG�VJG��U[UVGO��KPRWVU
CPF�QWVRWVU���6JG�UGEQPF�ITQWR�QH����KPRWVU�CPF����QWVRWVU�CTG�VJG��CWZKNKCT[��KPRWVU�CPF�QWVRWVU�
YJKEJ�ECP�DG�WUGF�VQ�EQPVTQN�EGTVCKP�OCEJKPG�HWPEVKQPU���#WZKNKCT[�KPRWVU�CTG�CNUQ�MPQYP�CU
CEMPQYNGFIOGPVU�

6JG�OCEJKPG�DWKNFGT�FGHKPGU�VJG�HWPEVKQPU�QH�VJG�KPRWVU�CPF�QWVRWVU�KP�VJG�U[UVGO�RCTCOGVGTU�QT
YKVJKP�VJG�WUGT�RTQITCO���%GTVCKP�%./�EQOOCPFU�CTG�WUGF�VQ�CFFTGUU�VJGUG�KPRWVU�CPF�QWVRWVU��
6JG�EQOOCPFU�CTG�NKUVGF�KP�6CDNG�����CU�+�1�%QOOCPFU�

#WZKNKCT[�KPRWVU�QT�QWVRWVU�CUUKIPGF�YKVJKP�VJG�U[UVGO�RCTCOGVGTU�OWUV�PQV�DG�WUGF�KP�VJG�WUGT
RTQITCO���6JG�WUGT�RTQITCO�UJQWNF�QPN[�OQPKVQT�VJG�KPRWVU�CPF�QWVRWVU�CUUKIPGF�VQ�U[UVGO
RCTCOGVGTU�

9#40+0)��#WZKNKCT[�KPRWV�CPF�QWVRWV�PWODGTU�VJCV�JCXG�DGGP�CUUKIPGF�D[�VJG�OCEJKPG�DWKNFGT

VQ�C�URGEKHKE�RWTRQUG�OWUV�PQV�DG�EJCPIGF���2GTUQPCN�KPLWT[�QT�FCOCIG�VQ�VJG�OCEJKPG�EQWNF�TGUWNV

HTQO�UWEJ�EJCPIGU�

���������2TQITCOOKPI�+PRWVU�1WVRWVU

6JG�%./�U[UVGO�KPRWVU�CPF�QWVRWVU�CTG�RTGFGHKPGF�KP�VJG�%./�KPVGTPCN�
+PFTCOCV��RTQITCO
CPF�ECPPQV�DG�EJCPIGF�D[�VJG�WUGT�RTQITCO���9JGP�VJG�%./�KU�RQYGTGF�QP��KV�UGVU�EGTVCKP
QWVRWVU�VQ�C�FGHCWNV�RQUKVKQP��CEEQTFKPI�VQ�KVU�KPVGTPCN�RTQITCO���.KMGYKUG��YJGP�C�HCWNV�QEEWTU�
VJG�%./�VWTPU�CNN�QWVRWVU�QHH�

1WVRWVU�CTG�TG�GUVCDNKUJGF��GKVJGT�VJTQWIJ�JCTFYCTG�QT�UQHVYCTG��G�I���VJG�#WVQOCVKE�OQFG
KPFKECVQT�VWTPU�QP�CHVGT�VJCV�OQFG�KU�UGNGEVGF�D[�KPRWV��CUUWOKPI�CNN�QVJGT�EQPFKVKQPU�CTG�OGV��
#�UQHVYCTG�HNCI�KU�VWTPGF�QP�QT�QHH�CU�VJG�WUGT�RTQITCO�GZGEWVGU�VJG�DNQEM�EQPVCKPKPI�VJG
EQOOCPF�

%JCRVGT���FGUETKDGU�VJG�RWTRQUG�CPF�WUG�QH�GCEJ�U[UVGO�KPRWV�CPF�QWVRWV��CU�YGNN�CU�OCP[
RTQITCOOKPI�CPF�RCTCOGVGT�GPVTKGU�WUGF�VQ�URGEKH[�KPRWV�QT�QWVRWV�EQPPGEVKQPU���5GXGTCN�+�1
CTG�CXCKNCDNG�HQT�WUG�CU�HNCIU�KP�VJG�WUGT�RTQITCO���%GTVCKP�QWVRWV�HNCIU�CTG�UGV�KP�HKTOYCTG�CPF
ECP�DG�SWGTKGF�D[�VJG�WUGT�RTQITCO�
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6CDNG�����NKUV�VJG�JCTFYCTG�QWVRWVU�VJCV�ECP�DG�WUGF�KP�VJG�RTQITCO�VQ�GNGEVTKECNN[�EQPVTQN�CP
GZVGTPCN�EQORQPGPV���+V�CNUQ�NKUVU�VJG�QWVRWV�UQHVYCTG�HNCIU�VJCV�ECP�DG�WUGF�KPVGTPCNN[�KP�VJG
RTQITCO��4GHGT�VQ�VJKU�VCDNG�YJGP�RTQITCOOKPI�CP�QWVRWV��

���������+PRWVU�1WVRWVU�5KIPCN�&GHKPKVKQP

5[UVGO�KPRWVU�QWVRWVU�CPF�CWZKNKCT[�KPRWVU�QWVRWVU�CTG�CNYC[U�KP�GKVJGT�QH�VYQ�UVCVGU��QP�QT�QHH�
�+P�VJG�QP��QT��JKIJ��UVCVG��VJGTG�KU�C�
���XQNV�&%�UKIPCN�RTGUGPV�CV�VJG�KPRWV�QWVRWV���6JG�QHH�
QT��NQY��UVCVG��OGCPU�VJCV�VJGTG�KU�C�\GTQ�XQNV�&%�UKIPCN�CV�VJG�KPRWV�QWVRWV���#�UKIPCN�NKPG�KU
FGUETKDGF�CU��#EVKXG�*KIJ��YJGP�KVU�CUUQEKCVGF�CEVKQP�KU�KPKVKCVGF�D[�C�*KIJ�

���XQNVU��UKIPCN
NGXGN���+V�KU�FGUETKDGF�CU��#EVKXG�.QY��YJGP�KVU�HWPEVKQP�KU�KPKVKCVGF�D[�C�.QY�UKIPCN�
\GTQ
XQNVU����#P�#EVKXG�.QY�UKIPCN�OWUV�DG�JGNF�KP�VJG�JKIJ�UVCVG�VQ�CNNQY�PQTOCN�U[UVGO�QRGTCVKQP�

6CDNG��������1WVRWV�&GHKPKVKQPU

       ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¾¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
       ·Standard CLM ·16 Hardware Outputs:       1-16   ·
       ·             ·80 Software Flags:        17-99   ·
       ¼¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½
       ·Expanded CLM ·48 Hardware Outputs:       1-48   ·
       ·             ·51 Software Flag:         49-99   ·
       º¶¶¶¶¶¶¶¶¶¶¶¶¶¿¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

1WVRWVU�CPF�(NCIU���VQ����CTG�ENGCTGF�
UGV�VQ�\GTQ�XQNVU��YJGP�VJG�%./�KU�HKTUV�RQYGTGF�WR�QT
KH�VJGTG�KU�C�NQUU�QH�RQYGT��QT�KH�VJGTG�KU�C�U[UVGO�HCWNV�
JCTFYCTG�QT�RTQITCO��

1WVRWV�(NCIU����VQ����CTG�ENGCTGF�YJGP�VJG�%./�KU�HKTUV�RQYGTGF�WR�QT�VJGTG�KU�C�NQUU�QH
RQYGT��QT�CP�'�5VQR�GTTQT�QEEWTU��QT�VJG�%./�KU�UYKVEJGF�VQ�2CTCOGVGT�OQFG�

1WVRWV�(NCIU����VQ����CTG�TGVCKPGF�KP�DCVVGT[�DCEMGF�4#/��ECP�DG�ENGCTGF�QPN[�KH�VJG[�CTG
VWTPGF�10�1((�KP�VJG�WUGT�RTQITCO��QT�KH�VJG�DCEM�WR�DCVVGT[�HCKNU�QT�KU�FKUEQPPGEVGF�
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1WVRWV�(NCIU����VQ����CTG�UGV�KP�HKTOYCTG�CPF�ECP�DG�SWGTKGF�D[�VJG�WUGT�RTQITCO�

�� �����KPFKECVGU�/CPWCN�OQFG
�� �����KPFKECVGU�#WVQOCVKE�OQFG
�� ��EWTTGPVN[�PQV�WUGF
�� ��EWTTGPVN[�PQV�WUGF
�� ��EWTTGPVN[�PQV�WUGF
�� �����KPFKECVGU�C�U[UVGO�HCWNV
�� ��EWTTGPVN[�PQV�WUGF
�� ��EWTTGPVN[�PQV�WUGF
�� ��EWTTGPVN[�PQV�WUGF
�� ��EWTTGPVN[�PQV�WUGF
�� ��EWTTGPVN[�PQV�WUGF

������5VCTV�QH�VJG�2TQITCO

9JGP�VJG�%./�KU�HKTUV�RQYGTGF�WR�QT�CP�GTTQT�KU�ENGCTGF��VJG�%./�RTQITCO�DNQEM�RQKPVGT�KU�UGV�VQ
VJG�NCUV�CZKU���RQUKVKQP�EQOOCPF�
./&��./.��./4��HQT�6CUM�����6JG�5RGEKCN�(WPEVKQP�
RCTCOGVGT�����ECP�DG�UGV�VQ�UVCTV�VJG�%./�RTQITCO�CV�DNQEM�������4GHGT�VQ�EJCRVGT���HQT�OQTG
KPHQTOCVKQP�QP�RCTCOGVGT������+H�6CUMU���CPF���CTG�WUGF��VJG[�YKNN�UVCTV�CV�VJGKT�CUUKIPGF�UVCTVKPI
DNQEM�PWODGTU�CU�FGHKPGF�D[�VJG�WUGT��KP�RCTCOGVGT������6JG�%./�RTQITCO�DNQEM�PWODGTU�YKNN
HQNNQY�UGSWGPVKCNN[��WPNGUU�C�LWOR�QT�DTCPEJ�KPUVTWEVKQP�KU�GPEQWPVGTGF�

������/WNVK�VCUMKPI

6JG�%./�KU�ECRCDNG�QH�QRGTCVKPI�VYQ�OQVKQP�RTQITCOU�CPF�C�DCEMITQWPF�2.%�RTQITCO
UKOWNVCPGQWUN[���6JKU�CNNQYU�C�UKPING�%./�VQ�QRGTCVG�VYQ�KPFGRGPFGPV�RTQEGUUGU�CV�VJG�UCOG�VKOG
QT�VQ�WVKNK\G�OWNVK�VCUMKPI�KP�C�UKPING�RTQEGUU���4GHGT�VQ�6CUM��������RCTCOGVGT�����HQT�OQTG
KPHQTOCVKQP�CPF�RTGECWVKQPU�YJGP�WUKPI�VJKU�RCTCOGVGT�

�������'PF�QH�VJG�2TQITCO

%QPVTQNNKPI�VJG�HNQY�QH�VJG�RTQITCO�KU�GZVTGOGN[�KORQTVCPV��GURGEKCNN[�YJGP�WUKPI�OWNVK�VCUMKPI��
/QUV�RTQITCOU�CTG�FGUKIPGF�VQ�NQQR�DCEM�VQ�VJG�UVCTV�QH�GCEJ�VCUM�CPF�YCKV�HQT�VJG�RTQRGT�UGSWGPEG
QH�GXGPVU�DGHQTG�UVCTVKPI�CICKP���/CMG�UWTG�VJCV�GCEJ�VCUM�YKNN�PQV�KPVGTHGTG�YKVJ�CP[�QVJGT�VCUM���+H
DNQEM�����KU�GZGEWVGF�CPF�KV�KU�PQV�C�LWOR�EQOOCPF��CNN�OQVKQPU�CTG�UVQRRGF��CPF�CP�GTTQT�EQFG�KU
FKURNC[GF�
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������2TQITCOOKPI�/QFG

6JG�%./�CEEGRVU�RTQITCO�GPVT[�QT�GFKVKPI�HTQO�VJG�HTQPV�RCPGN�KP�GKVJGT�#WVQOCVKE�QT�/CPWCN
OQFG���2TQITCO�GPVTKGU�OCFG�YJKNG�VJG�EQPVTQN�KU�KP�#WVQOCVKE�OQFG�
YJKNG�VJG�WPKV�KU�KP
QRGTCVKQP��YKNN�DG�CEEGRVGF�CU�UQQP�CU�VJG�DNQEM�UVQTG�MG[�KU�FGRTGUUGF���6JG�PGZV�VKOG�VJG�DNQEM�KU
UECPPGF�KP�VJG�RTQITCO��VJG�WRFCVGF�FCVC�YKNN�DG�GZGEWVGF���*QYGXGT��KV�KU�UCHGT�CPF�VJGTGHQTG
TGEQOOGPFGF�VJCV�VJG�%./�DG�RNCEGF�KP�/CPWCN�OQFG�YJGP�GFKVKPI�VJG�RTQITCO��GURGEKCNN[�YJGP
VJKU�KPXQNXGU�EJCPIKPI�C�EQOOCPF�QT�UGXGTCN�DNQEMU���%QORNGVG�CPF�XGTKH[�VJG�RTQITCO�EJCPIGU
DGHQTG�TGVWTPKPI�VQ�#WVQOCVKE�OQFG�

+V�KU�CNUQ�KORQTVCPV�VQ�JCXG�CP�CEEWTCVG�NKUVKPI�QH�VJG�RTQITCO�CPF�RCTCOGVGTU�YJGP�GFKVKPI��VQ
TGFWEG�VJG�RQUUKDKNKV[�QH�GTTQTU��

9#40+0)��+H�6CUM���KU�WUGF��VJG�6CUM���RTQITCO�OWUV�DG�GPVGTGF�DGHQTG�GPCDNKPI�6CUM���KP

RCTCOGVGT������6CUM���YKNN�DGIKP�QRGTCVKPI�YJGP�UYKVEJKPI�QWV�QH�2CTCOGVGT�OQFG�

������)GPGTCN�(QTOCV

6JGTG�KU�C�IGPGTCN�FKURNC[�HQTOCV��UGGP�QP�VJG�%./�EQPVTQN�RCPGN�FKURNC[�YJGP�RTQITCOU�CTG
DGKPI�GPVGTGF�QT�GFKVGF�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  000  ABC    ·
·     (DATA)    ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

'���UJQYU�VJG�FKURNC[�KU�KP�VJG�RTQITCO�GFKV�OQFG

������DNQEM�PWODGT�FKURNC[GF��EQOOCPF�QT�FCVC�ECP�DG�XKGYGF�QT�GFKVGF�

;QW�ECP�UGNGEV�CP[�DNQEM�PWODGT���������VQ�FKURNC[���6Q�UETQNN�VJTQWIJ�VJG�DNQEM�PWODGTU��HKTUV
RTGUU�VJG��%4 �MG[�VYKEG�VQ�NQECVG�VJG�EWTUQT�KP�VJG�VQR�NKPG�
QT�WUG�VJG�NGHV�TKIJV�CTTQY�MG[U���
6JGP�WUG�VJG���
���CPF������MG[U�VQ�UETQNN�WR�QT�FQYP�VJTQWIJ�VJG�DNQEM�PWODGTU���;QW�ECP�CNUQ
V[RG�VJG�DNQEM�PWODGT�FGUKTGF�FKTGEVN[�QXGT�VJG�GZKUVKPI�PWODGT�

#$%���VJTGG�NGVVGT�OPGOQPKE�QH�EQOOCPF�RTQITCOOGF�KP�VJG�FKURNC[GF�DNQEM

6Q�UETQNN�VJTQWIJ�VJG�EQOOCPFU��RQUKVKQP�VJG�EWTUQT�VQ�VJG�TKIJV�QH�VJG�FKURNC[GF�VJTGG�NGVVGT
EQOOCPF���7UG�VJG�WR�QT�FQYP�CTTQY�MG[�VQ�UETQNN�CNRJCDGVKECNN[�VJTQWIJ�EQOOCPFU���9JGP�VJG
FGUKTGF�EQOOCPF�CRRGCTU��RTGUU�VJG�TKIJV�CTTQY�MG[�QPEG���0QY�VJG�EWTUQT�UJQWNF�DG�QP�VJG
UGEQPF�NKPG��KP�VJG�FCVC�HKGNF�HQT�VJCV�URGEKHKE�EQOOCPF�
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�
&#6#����'CEJ�EQOOCPF�OC[�TGSWKTG�GPVT[�QH�URGEKHKE�FCVC��CU�FGUETKDGF�KP�VJG�HQNNQYKPI
UGEVKQPU�

016'��6JG�%./�FKURNC[�RTQXKFGU�HQWT�NKPGU�QH����EJCTCEVGT�RQUKVKQPU�GCEJ���6JG�%./�./�WUGU

QPN[�VJG�VQR�VYQ�NKPGU�

������&GUETKRVKQP�QH�7UGT�2TQITCO�%QOOCPFU

6JKU�OCPWCN�RTKPEKRCNN[�FGUETKDGU�JCTFYCTG�XGTUKQP�%./������/�YKVJ�UQHVYCTG�XGTUKQP
./���������:���6JG�UQHVYCTG�CNNQYU�UGNGEVKQP��D[�RCTCOGVGT��QH�VYQ��QT�VJTGG�RNCEG�FGEKOCNU�KP
VJQUG�EQOOCPFU�VJCV�KPXQNXG�RQUKVKQPKPI�CPF�RQUKVKQP�TGNCVGF�RCTCOGVGTU�
5GG�2CTCOGVGT�����

#P[�RNCEGU�HQT�TGSWKTGF�FCVC�KP�C�WUGT�RTQITCO�DNQEM�VJCV�EQPVCKP�KNNGICN�EJCTCEVGTU�
C�URCEG�QT�CP
WPFGHKPGF�EJCTCEVGT���PQV�C�PWODGT�QT�VJG�
���UKIP��CTG�TGRNCEGF�D[�VJG�CUVGTKUM�
���KP�VJG�FKURNC[�
�6JKU�GPCDNGU�VJG�WUGT�VQ�GCUKN[�TGEQIPK\G�YJKEJ�RCTV�QH�VJG�EQOOCPF�FCVC�OWUV�DG�TGRTQITCOOGF�
�#�RTQITCO�DNQEM�JCU�VJG�EQTTGEV�U[PVCZ�YJGP�KV�EQPVCKPU�PQ�CUVGTKUM�KP�VJG�FKURNC[�

6JG�XCTKQWU�EQOOCPFU�ECP�DG�ENCUUKHKGF�KPVQ�ECVGIQTKGU�D[�HWPEVKQP��CU�NKUVGF�KP�6CDNG�������7UG
VJKU�VCDNG�VQ�UGNGEV�VJG�URGEKHKE�EQOOCPF�FGUKTGF�HTQO�VJKU�IGPGTCN�HWPEVKQPCN�NKUVKPI���6JGP�TGHGT�VQ
VJCV�EQOOCPF�FGUETKRVKQP�KP�VJG�HQNNQYKPI�UGEVKQP�HQT�HWTVJGT�FGVCKNU�QP�JQY�KV�YQTMU�CPF
TGSWKTGOGPVU�HQT�KVU�GPVT[�

#ZKU���OWUV�DG�WUGF�CU�VJG�HN[KPI�EWVQHH�CZKU���5QOG�EQOOCPFU�VJCV�RGTVCKP�QPN[�VQ�VJG�CZKU��

HN[KPI�EWVQHH��CZKU�

����'15��'PF�1H�5[PEJTQPK\CVKQP
����(#-��%QTTGEVKQP�(CEVQT�(QT�6JG�/GCUWTKPI�9JGGN�(GGF�%QPUVCPV
����(70��(WPEVKQPU
����./&��2CTV�.GPIVJ�8KC�6JG�+&5�$QCTF�
&GECFG�5YKVEJGU�
����./.��2CTV�.GPIVJ
����./4��2CTV�.GPIVJ�9KVJ�4GIKUVTCVKQP
����/.6��/CVGTKCN�.GPIVJ�6GUV
����56<��%QWPVGT�9KVJ�2TGFGHKPGF�,WOR

6JG�UGEVKQP�HQNNQYKPI�6CDNG�����RTQXKFGU�C�HWNN�FGUETKRVKQP�QH�GCEJ�EQOOCPF��NKUVGF�KP�CNRJC�
DGVKECN�QTFGT��
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6CDNG��������%QOOCPFU�D[�(WPEVKQP

#ZKU���
(N[KPI�%WVQHH��2QUKVKQP�%QOOCPFU�1PN[�

./& 2CTV�.GPIVJ�8KC�6JG�+&5�$QCTF�
&GECFG�5YKVEJGU�

./. 2CTV�.GPIVJ

./4 2CTV�.GPIVJ�9KVJ�4GIKUVTCVKQP

#ZKU���2QUKVKQP�%QOOCPFU�1PN[�

%10 %QPVKPWQWU�1RGTCVKQP
*1/ *QOKPI�
21# #DUQNWVG�(GGF�
21+ +PETGOGPVCN�(GGF�
21/ +PETGOGPVCN�(GGF�8KC�6JG�+&5�$QCTF�
&GECFG�5YKVEJGU��
25# #DUQNWVG�(GGF�YKVJ�2QUKVKQP�#EMPQYNGFIOGPV�
25+ +PETGOGPVCN�(GGF�YKVJ�2QUKVKQP�#EMPQYNGFIOGPV�
25/ +PETGOGPVCN�(GGF�8KC�6JG�+&5�$QCTF�
&GECFG�5YKVEJGU��
4'( &GVGEV�4GIKUVTCVKQP�/CTM�
4'2 /CZKOWO�5GCTEJ�&KUVCPEG�

2QUKVKQP�5WRRQTV�%QOOCPFU�

#%% #EEGNGTCVKQP�%JCPIG�
#��1PN[�
%.# %NGCT�#DUQNWVG�2QUKVKQP�4GHGTGPEG�
#��1PN[�
(#- %QTTGEVKQP�(CEVQT���/9�(GGF�%QPUVCPV�
#��1PN[�
/.6 /CVGTKCN�.GPIVJ�6GUV�
#��1PN[�
256 2QUKVKQP�6GUV�
#��QT���
5#% 5GV�#DUQNWVG�%QWPVGT�
#��1PN[�
51� 5ECPPKPI�+PRWVU���/QFKH[KPI�C�.GPIVJ�
#��QT�#��
8'1 8GNQEKV[�1XGTTKFG�%QOOCPF�
#��1PN[�
8%% 8GNQEKV[�%JCPIG�
#��1PN[�
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$TCPEJ���,WOR�%QOOCPFU�

$#% $TCPEJ�YKVJ�%QWPV�
$%# 1WVRWV�&GRGPFGPV�%QPFKVKQPCN�$TCPEJ�
$%$ $KPCT[�+PRWV�&GRGPFGPV�%QPFKVKQPCN�$TCPEJ�
$%& $%&�+PRWV�&GRGPFGPV�%QPFKVKQPCN�$TCPEJ�
$%' +PRWV�&GRGPFGPV�%QPFKVKQPCN�$TCPEJ�
$+1 $TCPEJ�+PRWV�1WVRWV�%QORCTG�
$/$ $KPCT[�1WVRWV�&GRGPFGPV�%QPFKVKQPCN�$TCPEJ�
$2# $TCPEJ�QP�2CTCNNGN�1WVRWVU�
$2' $TCPEJ�QP�2CTCNNGN�+PRWVU�
$26 $TCPEJ�KH�2QUKVKQP�*CU�$GGP�4GCEJGF�
,/2 7PEQPFKVKQPCN�,WOR�
,54 ,WOR�VQ�5WDTQWVKPG�
465 4GVWTP�HTQO�5WDTQWVKPG�
56< %QWPVGT�9KVJ�2TGFGHKPGF�,WOR

+PRWV���1WVRWV�%QOOCPFU�

#'# 1WVRWV�10�1((�
#-0 #EMPQYNGFIG�5KPING�+PRWV�
#2' 2CTCNNGN�1WVRWV�10�1((�
#65 1WVRWV�/QPKVQT

6KOGT�%QWPVGT��1VJGT�%QOOCPFU�

%.% %NGCT�%QWPVGT
%17 %QWPVGT
'15 'PF�1H�5[PEJTQPK\CVKQP�
#ZKU���1PN[�
(70 (WPEVKQPU�
#ZKU���1PN[�
012 0Q�1RGTCVKQP
56* 5GPF�VQ�*QUV�
%QOOWPKECVKQP�
9#+ 6KOG�&GNC[



+#������
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#%%� #EEGNGTCVKQP�%JCPIG��
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  001  ACC     ·
·2  750          ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

��������#ZKU��
��������
����� ���#EEGNGTCVKQP�EJCPIG�KP�RGTEGPVCIG�QH�VJG�CEEGNGTCVKQP�TCVG�UGV�KP�RCTCOGVGT�2���

/KP��������
/CZ��������

1PG�FGEKOCN�RNCEG�RTGEKUKQP�
K�G����������������

6JG�#%%�EQOOCPF�CNNQYU�VJG�CEEGNGTCVKQP�TCVG�VQ�DG�EJCPIGF�KP�VJG�WUGT�RTQITCO�HQT�CZKU���QPN[�
�6JG�FGUKTGF�TCVG�KU�RTQITCOOGF�CU�C�RGTEGPVCIG�QH�VJG�CEEGNGTCVKQP�GPVGTGF�KP�#EEGN��4CVG�#��
RCTCOGVGT�����

5VGRRKPI�VQ�VJG�PGZV�DNQEM�VCMGU�RNCEG�KOOGFKCVGN[�CHVGT�VJG�DNQEM�KU�TGCF�KP����+H�[QW�EJCPIG�VJKU
TCVG��QP�VJG�HN[��KV�YKNN�VCMG�GHHGEV�UVCTVKPI�YKVJ�VJG�PGZV�RQUKVKQPKPI�EQOOCPF���6JG�EJCPIG�FQGU
PQV�CHHGEV�C�HGGF�EWTTGPVN[�KP�RTQITGUU�

6JG�CEEGNGTCVKQP�TCVG�TGOCKPU�KP�GHHGEV�HQT�GXGT[�RQUKVKQPKPI�EQOOCPF�WPVKN�KV�KU�EJCPIGF�XKC
CPQVJGT�#%%�EQOOCPF���+H�VJG�%./�KU�VCMGP�QWV�QH�#WVQOCVKE�/QFG��VJG�CEEGNGTCVKQP�TCVG�TGUGVU
VQ�VJG�XCNWG�RTQITCOOGF�KP�VJG�CZKU���CEEGNGTCVKQP�RCTCOGVGT����

016'��;QW�ECP�WUG�VJG�#%%�EQOOCPF�QT�2CTCOGVGT����
5GEQPF�#EEGNGTCVKQP��#ZKU�����DWV�PQV

DQVJ���9JGP�QPG�KU�WUGF��VJG�QVJGT�FQGU�PQV�HWPEVKQP�

'ZCORNG�

�����,/2����� ��,WOR�VQ�DNQEM����
�����#%%�������� ��%JCPIG�VJG�CEEGNGTCVKQP�TCVG�VQ�������QH����2��


#ZKU���
�����25+�����
�������������� ��#ZKU����KPETGOGPVCN�HGGF��YKVJ�CEMPQYNGFIOGPV��QH


��������+7��CV�OCZ�URGGF
�����#%%�������� ��%JCPIG�VJG�CEEGNGTCVKQP�DCEM�VQ�OCZ��
VJG�XCNWG�UGV

KP�2���
�����,/2 ��� ��,WOR�VQ�DNQEM����

��+7��+PRWV�7PKVU�
FGUKTGF�WPKV�QH�OGCUWTG�HQT�RQUKVKQPKPI�
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#'#� #WZKNKCT[�1WVRWV�1P�1HH

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  002  AEA     ·
·07  0           ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

��������#WZKNKCT[�1WVRWV�0WODGT

��������1WVRWV�5VCVG�
���6WTP�1WVRWV�1HH
���6WTP�1WVRWV�1P

6JG�#'#�EQOOCPF�KU�WUGF�VQ�UGV�VJG�UVCVG�QH�CP[�QPG�CWZKNKCT[�QWVRWV���5VGRRKPI�VQ�VJG�PGZV�DNQEM
QEEWTU�KOOGFKCVGN[�CHVGT�VJKU�RTQITCO�DNQEM�KU�TGCF�

6JG�CWZKNKCT[�QWVRWVU�TGVCKP�VJGKT�UVCVWU�YJGP�VJG�%./�GZKVU�#WVQOCVKE�/QFG�KPVQ�/CPWCN�/QFG�

+H�C�HCWNV�EQPFKVKQP�QEEWTU��QT�VJG�%./�KU�UYKVEJGF�VQ�2CTCOGVGT�/QFG��VJG�CWZKNKCT[�QWVRWVU�CTG
CWVQOCVKECNN[�UGV�VQ�VJG�1HH�
���UVCVG���9JGP�VJG�HCWNV�KU�ENGCTGF��QT�2CTCOGVGT�OQFG�KU�GZKVGF��VJG
CWZKNKCT[�QWVRWVU�TGOCKP�KP�VJG�1HH�UVCVG�WPVKN�VJGKT�UVCVWU�KU�EJCPIGF�YJGP�VJG�WUGT�RTQITCO�DGIKPU
TWPPKPI�KP�#WVQOCVKE�/QFG�

016'��5GG�6CDNG������HQT�OQTG�KPHQTOCVKQP�QP�CWZKNKCT[�QWVRWVU�VJCV�UGTXG�CU�UVCVWU�OCTMGTU


HNCIU��

'ZCORNG�

#WZKNKCT[�1WVRWV����EQPVKPWGU�VQ�VWTP�QP�HQT�QPG�UGEQPF�CPF�QHH�HQT�QPG�UGEQPF�

�����,/2����� ��,WOR�VQ�RTQITCO�DNQEM����
�����#'#��������� ��6WTP�CWZKNKCT[�QWVRWV����QP
�����9#+������� ��&YGNN�HQT���UGEQPF
�����#'#��������� ��6WTP�CWZKNKCT[�QWVRWV����QHH
�����9#+������� ��&YGNN�HQT���UGEQPF
�����,/2����� ��,WOR�VQ����
TGRGCV�E[ENG�



+#������
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#-0� #EMPQYNGFIG�+PRWV

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  003  AKN     ·
·11  1           ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

��� ���#WZKNKCT[�+PRWV�0WODGT

��� ���+PRWV�5VCVWU
������+PRWV�5VCVWU�1HH
������+PRWV�5VCVWU�1P

016'��+PRWV����FQGU�PQV�GZKUV���#-0�EQOOCPFU�EQPVCKPKPI�+PRWV����TGUWNV�KP�CP�+PXCNKF�2TQITCO

%QOOCPF�FKCIPQUVKE�

9JGP�VJG�%./�TGCFU�CP�#-0�EQOOCPF�KP�VJG�RTQITCO��KV�UECPU�VJG�UVCVWU�QH�VJG�RTQITCOOGF
CWZKNKCT[�KPRWV�HQT�VJG�URGEKHKGF�UVCVG���+V�FQGU�PQV�UVGR�VQ�VJG�PGZV�DNQEM�WPVKN�VJG�FGUKTGF�UVCVWU�KU
RTGUGPV�CV�VJG�URGEKHKGF�CWZKNKCT[�KPRWV�

'ZCORNG�

9JGP�CWZKNKCT[�KPRWV����KU�QP��CWZKNKCT[�QWVRWV����KU�QP���9JGP�CWZKNKCT[�KPRWV����KU�QHH��CWZKNKCT[
QWVRWV����KU�QHH�

�����,/2����� ��,WOR�VQ�RTQITCO�DNQEM����
�����#-0������� ��#EMPQYNGFIG�+PRWV����KU�QP
�����#'#������� ��6WTP�1P�CWZKNKCT[�QWVRWV���
�����#-0������� ��#EMPQYNGFIG�+PRWV����KU�QHH
�����#'#������� ��6WTP�1HH�CWZKNKCT[�QWVRWV���
�����,/2����� ��7PEQPFKVKQPCN�,WOR�VQ����
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#2'� 2CTCNNGN�1WVRWV�1P�1HH

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  004  APE     ·
·1     2100122011 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����#WZKNKCT[�QWVRWV�DCPM�PWODGT�����
ITQWR�QH����CWZ��QWVRWVU�

�������������$CPM�����CWZKNKCT[�QWVRWVU�����������
�������������$CPM�����CWZKNKCT[�QWVRWVU��������
�������������$CPM�����CWZKNKCT[�QWVRWVU��������
�������������$CPM�����CWZKNKCT[�QWVRWVU��������
�������������$CPM�����CWZKNKCT[�QWVRWVU��������
�������������$CPM�����CWZKNKCT[�QWVRWVU��������
�������������$CPM�����CWZKNKCT[�QWVRWVU��������
�������������$CPM�����CWZKNKCT[�QWVRWVU��������
�������������$CPM�����CWZKNKCT[�QWVRWVU��������
�������������$CPM�����CWZKNKCT[�QWVRWVU��������

���016'��#WZKNKCT[�1WVRWV�����QH�$CPM����FQGU�PQV�GZKUV���2TQITCO��VJKU�CWZKNKCT[�QWVRWV�YKVJ
����UVCVWU�
YKNN�PQV�DG�EJCPIGF����0Q�GTTQT�FKCIPQUVKE�QEEWTU�KH�VJKU�QWVRWV�KU�RTQITCOOGF�YKVJ

CP[VJKPI�DGUKFGU�C�PQV�EJCPIGF�EQPFKVKQP�

�������������CWZKNKCT[�QWVRWV�UVCVWU�CU�FGHKPGF�D[�

����#WZKNKCT[�QWVRWV�YKNN�DG�UGV�VQ�CP�1HH�EQPFKVKQP
����#WZKNKCT[�QWVRWV�YKNN�DG�UGV�VQ�CP�1P�EQPFKVKQP
����#WZKNKCT[�QWVRWV�YKNN�PQV�DG�EJCPIGF

6JG�#2'�EQOOCPF�UGVU�VJG�UVCVG�QH�CP[�RTQITCOOGF�DCPM��QT�ITQWR��QH�VGP�CWZKNKCT[�QWVRWVU��
6JG�FGUKTGF�DCPM�QH�CWZKNKCT[�QWVRWVU�VQ�DG�UGV�KU�HKTUV�UGNGEVGF��KPFKECVGF�D[�VJG�UKPING�FKURNC[
FKIKV���6JG�VGP�FKIKV�GPVTKGU�UGV�VJG�UVCVWU�QH�GCEJ�KPFKXKFWCN�CWZKNKCT[�QWVRWV�KP�VJG�DCPM���5VGRRKPI
VQ�VJG�PGZV�DNQEM�VCMGU�RNCEG�KOOGFKCVGN[�CHVGT�VJG�#2'�EQOOCPF�KU�TGCF���6JG�UVCPFCTF�%./�JCU
CWZKNKCT[�QWVRWV�PWODGTU��������6JG�CWZKNKCT[�QWVRWVU�PWODGT����VJTQWIJ����CTG�HNCIU�
DKV
OGOQT[��

9#40+0)��6JG�OCPKRWNCVKQP�QH�CWZ��QWVRWVU����VJTQWIJ����ECP�JCXG�WPGZRGEVGF�TGUWNVU���4GHGT

VQ�6CDNG�����HQT�OQTG�KPHQTOCVKQP�

016'��6JG�UVCPFCTF�%./������/�JCU�C�OCZKOWO�QH����CWZKNKCT[�QWVRWVU�VJCV�CTG�RJ[UKECNN[

CEEGUUKDNG�VQ�VJG�WUGT���6JG�%./������/�'�JCU�GZRCPFGF�CWZKNKCT[�QWVRWV�ECRCDKNKV[�QH����QWVRWVU�



+#������

%./������/
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'ZCORNG�

6JG�CWZKNKCT[�QWVRWVU�KP�$CPM���YJKEJ�EQPUKUVU�QH�CWZKNKCT[�QWVRWVU��������YKNN�DG�RTQITCOOGF�VQ
VJG�UVCVGU�FGUKIPCVGF�KP�VJG�FCVC�HKGNF��������������TGURGEVKXGN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  044  APE     ·
·1     2100122011 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

Bank 1 Selected     

Prog. State  = 2 1 0 0 1 2 2 0 1 1
| | | | | | | | | |

Aux. Output# = 10 11 12 13 14 15 16 17 18 19

#WZ��1WVRWVU��������CPF����CTG�RTQITCOOGF�HQT�CP��1((��UVCVG�
#WZ��1WVRWVU�������������CPF����CTG�RTQITCOOGF�HQT�CP��10��UVCVG�
#WZ��1WVRWVU��������CPF����CTG�RTQITCOOGF�YKVJ�C�PQV�EJCPIGF�EQPFKVKQP�

#65� 1WVRWV�/QPKVQT

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  005  ATS     ·
·05  1           ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

 05  -  Auxiliary Output Number 

  1  -  Auxiliary Output Status
   0 = output status Off
   1 = output status On

6JG�#65�EQOOCPF�UECPU�VJG�UVCVWU�QH�VJG�RTQITCOOGF�CWZKNKCT[�QWVRWV���5VGRRKPI�VQ�VJG�PGZV
RTQITCO�DNQEM�FQGU�PQV�VCMG�RNCEG�WPVKN�VJG�FGUKTGF�UVCVWU�KU�RTGUGPV�CV�VJG�RTQITCOOGF�CWZKNKCT[
QWVRWV�

#NN�CWZKNKCT[�QWVRWVU�ECP�DG�OQPKVQTGF�CPF�WUGF�KP�VJG�GZGEWVKQP�QH�CP�#65�EQOOCPF���#WZKNKCT[
QWVRWVU����VJTQWIJ����HWPEVKQP�FKHHGTGPVN[�HTQO�QVJGT�CWZKNKCT[�QWVRWVU���5GG�6CDNG�����HQT�OQTG
KPHQTOCVKQP�
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'ZCORNG�

6JG��+P�2QUKVKQP��QWVRWV��RTQITCOOGF�KP�2QUKVKQP�6QN��#���
RCTCOGVGT����HQT�#ZKU����KU�CWZKNKCT[
PWODGT�����#WZKNKCT[�QWVRWV����KU�1HH�YJKNG�#ZKU���KU�KP�OQVKQP��WPVKN�VJG�CZKU�KU��EQPUKFGTGF��+P
2QUKVKQP���CV�VJKU�RQKPV�VJG�QWVRWV�VWTPU�QP�

�����,/2����� ��,WOR�VQ�DNQEM���������
�����21+����
���������������+PETGOGPVCN�RQUKVKQP�EQOOCPF��#ZKU���


�������+7�CV�������QH�OCZ��XGNQEKV[
�����#65������� ��%JGEM�CPF�YCKV�KP�VJKU�DNQEM�WPVKN�VJG�UVCVWU�QH�CWZKNKCT[

QWVRWV����KU�1P��
#ZKU���JCU�TGCEJGF�RQUKVKQP��
�����,/2����� ��,WOR�VQ�$NQEM�����

$#%� $TCPEJ�9KVJ�%QWPV

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  006  BAC     ·
·150  +0000 00500 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

������6CTIGV�$NQEM�
��������


�������1HHUGV�%QWPV�8CNWG

��������2TGUGV�%QWPV

'CEJ�VKOG�VJKU�DNQEM�KU�GZGEWVGF��VJG�#EVWCN�%QWPV�KPETGOGPVU�D[�QPG���2TQITCO�DTCPEJKPI�VQ�VJG
6CTIGV�$NQEM�QEEWTU�WPVKN�VJG�#EVWCN�%QWPV�GSWCNU�VJG�2TGUGV�%QWPV���6JG�#EVWCN�%QWPV�KU�VJGP�UGV
VQ�\GTQ�CPF�UVGRRKPI�VQ�VJG�PGZV�RTQITCO�DNQEM�PWODGT�QEEWTU���5GG�%QWPVGT�&KURNC[�UETGGP
GZCORNG�



+#������

%./������/
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+PHQTOCVKQP�CDQWV�VJG�1HHUGV�8CNWG�


�������#FF�1HHUGV�0WODGT�VQ�VJG�#EVWCN�0WODGT

��������5WDVTCEV�1HHUGV�0WODGT�HTQO�#EVWCN�0WODGT��������

��������&GNGVG�#EVWCN�0WODGT


�������#EVWCN�0WODGT�WPEJCPIGF

����� ��#EVWCN�0WODGT�WPEJCPIGF

6JKU�KU�CP�GZCORNG�QH�VJG�%QWPVGT�&KURNC[�UETGGP�HQT�KPHQTOCVKQP�JQY�VQ�XKGY�VJG�%QWPVGT�&KURNC[
UETGGP��
5GG�UGEVKQP�������

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·C  150  Counter ·  
· 0000056 0000500 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
 ¶¶¶¾¶¶¶ ¶¶¶¾¶¶¶ 
    ·       ·
    ·       º¶¶¶¶ Preset Count
    ·
    º¶¶¶¶¶¶¶¶¶¶¶¶ Actual Count

+OOGFKCVGN[�CHVGT�VJKU�DNQEM�KU�UVQTGF�KP�OGOQT[��VJG�1HHUGV�8CNWG�GPVGTGF�KU�UWOOGF�YKVJ�VJG
#EVWCN�%QWPV�VQ�DGEQOG�VJG�PGY�#EVWCN�%QWPV���6JG�1HHUGV�8CNWG�KP�VJG�$#%�RTQITCO�DNQEM
FKURNC[�KU�VJGP�UGV�VQ��
��������6JKU�GPUWTGU�VJCV�VJG�#EVWCN�0WODGT�KU�PQV�CHHGEVGF�YJGP�VJKU
DNQEM�KU�RWV�KPVQ�OGOQT[�CICKP�
HQT�KPUVCPEG��KH�DNQEM�UVQTG�KU�RTGUUGF�CICKP����6JG�LWOR�VQ�VJG
6CTIGV�$NQEM�EQPVKPWGU�WPVKN�VJG�RTQITCOOGF�2TGUGV�%QWPV�KU�TGCEJGF���#HVGT�VJCV��VJG�%./�UVGRU
VQ�VJG�PGZV�DNQEM�CPF�VJG�#EVWCN�%QWPVGT�KU�UGV�VQ�\GTQ���6JG�#EVWCN�%QWPV�ECP�CNUQ�DG�UGV�VQ�\GTQ
D[�WUKPI�VJG�RTQITCO�EQOOCPF��%.%��

'ZCORNG�

#UUWOG�VJG�2TGUGV�%QWPV�FGUKTGF�KU�PQTOCNN[�������#V�VJKU�VKOG��VJG�#EVWCN�%QWPV�KU�����
*QYGXGT��[QW�FGUKTG�QPN[����OQTG�RKGEGU��HQT�C�VQVCN�QH������2TQITCO�VJG�$#%�DNQEM�CU�HQNNQYU��

6JG�1HHUGV�0WODGT�FCVC�HKGNF�UJQWNF�DG�RTQITCOOGF�YKVJ�C��
������

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  060  BAC     ·
·150  +0030 00100 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   
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9JGP�[QW�RTGUU�VJG�DNQEM�UVQTG�MG[��VJG�#EVWCN�%QWPV�KU�UGV�VQ����
YJGP�XKGYKPI�VJG�%QWPVGT
&KURNC[�UETGGP����6JGTGHQTG��VJG�2TGUGV�%QWPV�KU�TGCEJGF�CHVGT����EQWPVU��TGUWNVKPI�KP����VQVCN
RCTVU���#NN�VKOGU�CHVGT�VJCV��VJG�EQWPVGT�UVCTVU�CV���������TGUWNVKPI�KP�����KPETGOGPVU��
6JG�UCOG�JQNFU�VTWG�KH�C�PGICVKXG�PWODGT�KU�GPVGTGF�KP�VJG�1HHUGV�0WODGT�FCVC�HKGNF�QH�VJG�$#%
RTQITCO�DNQEM���7UKPI�VJG�UCOG�GZCORNG�CU�CDQXG��KH�CP�1HHUGV�0WODGT�QH�������� �YCU
GPVGTGF��VJG�#EVWCN�%QWPV�UVCTVU�CV������6JGTGHQTG�����KPETGOGPVU�CTG�GPEQWPVGTGF�DGHQTG�VJG����
2TGUGV�%QWPV�KU�CEJKGXGF���6JGTGCHVGT��VJG�#EVWCN�%QWPV�DGIKPU�CV��������

+H�C�PGICVKXG�1HHUGV�0WODGT�GPVGTGF�KU�ITGCVGT�VJCP�VJG�#EVWCN�%QWPV��VJG�#EVWCN�%QWPV�YKNN�DG�UGV
VQ�\GTQ���6JG�#EVWCN�%QWPV�ECPPQV�DG�UGV�VQ�C�PGICVKXG�XCNWG�
UGV�VQ�FQ�NGUU�VJCP�\GTQ�KPETGOGPVU��

#�V[RKECN�WUG�HQT�1HHUGV�8CNWG�KU�VQ�OCMG�WR�HQT�DCF�RCTVU���.GV	U�UC[�[QW�JCF�C�LCO��TGCEJGF�VJG
GPF�QH�VJG�TQNN�QH�OCVGTKCN��QT�HQT�UQOG�QVJGT�TGCUQP�[QW�JCXG�HKXG�FGHGEVKXG�RCTVU���0QY��KPUVGCF
QH�����RCTVU��[QW�PGGF�����RCTVU�VQ�OCMG�[QWT�RTQFWEVKQP�SWQVC���6JGTG�CTG�VYQ�VJKPIU�VJCV�ECP�DG
FQPG�VQ�VJG�RTQITCO�DNQEM�EQPVCKPKPI�VJG�$#%�EQOOCPF���6JG�2TGUGV�%QWPV�ECP�DG�EJCPIGF�HTQO
����VQ�����RCTVU��QT������� �ECP�DG�GPVGTGF�CU�CP�1HHUGV�8CNWG�VQ�[KGNF�HKXG�GZVTC�RCTVU�
D[
FGETGOGPVKPI�VJG�#EVWCN�%QWPV�D[�HKXG�RCTVU����+H�VJG�2TGUGV�%QWPV�KU�OQFKHKGF��C�PGY�2TGUGV�%QWPV
OC[�PGGF�VQ�DG�GPVGTGF�HQT�RTQRGT�SWCPVKV[�QH�RCTVU�RGT�SWQVC�

016'��9JGP�C�RQYGT�NQUU�QT�'�5VQR�EQPFKVKQP�QEEWTU��VJG�CEVWCN�EQWPV�KU�OCKPVCKPGF�KP�4#/�D[

DCVVGT[�DCEMWR�

$%#� 1WVRWV�&GRGPFGPV�%QPFKVKQPCN�,WOR

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  007  BCA     ·
·345  22  0      ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

������6CTIGV�$NQEM�
��������

�����#WZKNKCT[�1WVRWV�0WODGT�
������

����,WOR�%QPFKVKQP

����,WOR�KH�CWZKNKCT[�QWVRWV�KU�1HH
����,WOR�KH�CWZKNKCT[�QWVRWV�KU�1P
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6JG�LWOR�VQ�VJG�VCTIGV�DNQEM�KU�GZGEWVGF�KH�VJG�RTQITCOOGF�CWZKNKCT[�QWVRWV�OGGVU�VJG�RTGUGNGEVGF
EQPFKVKQP�
��1HH�QT���1P����+H�VJG�EQPFKVKQP�KU�PQV�OGV�CV�VJG�RTQITCOOGF�QWVRWV��VJG�RTQITCO
UVGRU�VQ�VJG�PGZV�DNQEM��KPUVGCF�QH�DTCPEJKPI�VQ�VJG�VCTIGV�DNQEM�

'ZCORNG�

�����,/2����� ��,WOR�VQ�DNQEM����
�����$%#������������ ��,WOR�VQ�DNQEM�����KH�CWZKNKCT[�QWVRWV����KU�QP�
�����$%#������������ ��,WOR�VQ�DNQEM�����KH�CWZKNKCT[�QWVRWV����KU�QP�
�����$%#������������ ��,WOR�VQ�DNQEM�����KH�CWZKNKCT[�QWVRWV����KU�QHH�
�����,/2����� ��,WOR�VQ�DNQEM�����CPF�UECP�QWVRWVU����VJTQWIJ����CPF�LWOR

KH�CP[�EQPFKVKQP�QEEWTU�

$%$� $KPCT[�+PRWV�&GRGPFGPV�%QPFKVKQPCN�,WOR

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  008  BCB     ·
·100  12   1     ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

�������HHUGV

�����.GPIVJ�QH�LWOR

����#WZKNKCT[�+PRWV�$CPM�5GNGEVKQP

%CP�DG�������QT����6JKU�FGVGTOKPGU�VJG�NQECVKQP�QH�VJG�$KPCT[�KPRWVU�

6JG�$%$�EQOOCPF�GZGEWVGU�C�LWOR�YJKEJ�JCU�DGGP�FGHKPGF�D[�OGCPU�QH�VJG�$KPCT[�+PRWVU�CV�VJG
CWZKNKCT[�KPRWVU���VQ����TGNCVKXG�VQ�KPRWV�DCPM�UGNGEVKQP�

6JG�VCTIGV�DNQEM�KU�ECNEWNCVGF�CU�HQNNQYU��

6CTIGV�$NQEM���1HHUGV�
�
$KPCT[�+PRWV�8CNWG�Z�.GPIVJ�QH�,WOR�
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6JG�$KPCT[�+PRWV�8CNWG�UJQWNF�DG�EQPXGTVGF�VQ�C�FGEKOCN�XCNWG�VQ�ECNEWNCVG�VJG�VCTIGV�DNQEM�

6JG�$KPCT[�KPRWV�NQECVKQP�ECP�DG�UGNGEVGF�HTQO�VJG�HQNNQYKPI�

      ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
      ·Input Bank Selection 1 - use auxiliary inputs 1-4 ·
      ¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¾¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½
      ·Auxiliary Inputs ·    4     3     2     1         ·
      ¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½
      ·Binary          ·                                ·
      ·Significance    ·    2^3   2^2   2^1   2^0       · 
      ¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½
      ·Decimal         ·                                ·
      ·Significance    ·     8     4     2     1        ·
      º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¿¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

      ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
      ·Input Bank Selection 2 - use auxiliary inputs 5-8 ·
      ¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¾¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½
      ·Auxiliary Inputs ·     8      7    6     5        ·
      ¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½
      ·Binary          ·                                ·
      ·Significance    ·    2^3   2^2   2^1   2^0       ·
      ¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½
      ·Decimal         ·                                ·
      ·Significance    ·     8     4     2     1        ·
      º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¿¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

9KVJ�KPRWV�DCPM�UGNGEVKQP���QT����C�VQVCN�QH����VCTIGVU�KU�RQUUKDNG�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·Input Bank Selection 3 - use auxiliary inputs 1-8              ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¾¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½
·Auxiliary Inputs ·  8     7     6     5     4     3     2     1 ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½
·Binary          ·                                              ·
·Significance    · 2^7   2^6   2^5   2^4   2^3   2^2   2^1   2^0 ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½
·Decimal         ·                                              ·
·Significance    · 128    64    32    16    8     4     2     1 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¿¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

9KVJ�KPRWV�DCPM�UGNGEVKQP����C�VQVCN�QH�����VCTIGVU�KU�RQUUKDNG�
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016'��6JGTG�KU�PQ��+PXCNKF�2TQITCO�%QOOCPF��FKCIPQUVKE�KH�VJKU�EQOOCPF�KU�RTQITCOOGF�VQ

GZEGGF�DNQEM������DGECWUG�VJG�FGUVKPCVKQP�DNQEM�KU�FGRGPFGPV�QP�VJG�XCNWG�FGVGTOKPGF�HTQO�CWZ�

KPRWVU�
TGNCVKXG�VQ�VJG�$KPCT[�+PRWV�8CNWG�UGNGEVGF����*QYGXGT��CP��+PXCNKF�$NQEM����FKCIPQUVKE�KU

KUUWGF�YJGP�VJG�$%$�EQOOCPF�KU�GZGEWVGF�CPF�VJG�FGUVKPCVKQP�DNQEM�GZEGGFU�RTQITCO�DNQEM�����

$%&� $%&�&GRGPFGPV�%QPFKVKQPCN�,WOR

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  009  BCD     ·
·100  12         ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

������1HHUGV

�����.GPIVJ�QH�LWOR

6JG�$%&�EQOOCPF�GZGEWVGU�C�LWOR�YJKEJ�JCU�DGGP�FGHKPGF�D[�OGCPU�QH�$%&�
$KPCT[�%QFGF
&GEKOCN��KPRWVU�CV�VJG�CWZKNKCT[�KPRWVU���VQ���

6JG�VCTIGV�DNQEM�KU�ECNEWNCVGF�CU�HQNNQYU��

6CTIGV�$NQEM���1HHUGV�
�
$%&�+PRWV�8CNWG�Z�.GPIVJ�QH�,WOR�

6JG�$%&�+PRWV�8CNWG�UJQWNF�DG�EQPXGTVGF�VQ�C�FGEKOCN�XCNWG�VQ�ECNEWNCVG�VJG�VCTIGV�DNQEM�

+H�C�RCTCNNGN�KPRWV�KU�PQV�UGPUGF�KP�VJG�$%&�HQTOCV��VJKU�YKNN�TGUWNV�KP��$%&�+PRWV�'TTQT�
FKCIPQUVKE�

          ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¹
          ·Auxiliary    · 8 · 7 · 6 · 5 · 4 · 3 · 2 · 1 ·
          ·Inputs       ·  ·  ·  ·  ·  ·  ·  ·  ·
          ¼¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶À¶¶À¶¶À¶¶À¶¶À¶¶À¶¶À¶¶½
          ·BCD          ·80·40·20·10· 8 · 4 · 2 · 1 ·
          ·Significance ·  ·  ·  ·  ·  ·  ·  ·  ·
          º¶¶¶¶¶¶¶¶¶¶¶¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶»
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'ZCORNG�

(QT�VJKU�GZCORNG��VJG�QHHUGV�KU�����CPF�VJG�NGPIVJ�QH�VJG�LWOR�KU����
                                                    
      ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¾¶¶¶¾¶¶¶¾¶¶¶¾¶¶¶¾¶¶¶¾¶¶¶¾¶¶¶¾¶¶¶¹
      · Auxiliary   · 8 · 7 · 6 · 5 · 4 · 3 · 2 · 1 ·
      · Inputs      ·   ·   ·   ·   ·   ·   ·   ·   ·
      ¼¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶À¶¶¶À¶¶¶À¶¶¶À¶¶¶À¶¶¶À¶¶¶À¶¶¶½
      · BCD Input   · 0 · 1 · 0 · 1 · 0 · 0 · 1 · 1 ·
      ¼¶¶¶¶¶¶¶¶¶¶¶¶¶¿¶¶¶¿¶¶¶¿¶¶¶¿¶¶¶¿¶¶¶¿¶¶¶¿¶¶¶¿¶¶¶½
      · Decimal     =    40 + 10 + 2 + 1   =  53    ·
      · Equivalent                                  ·
      º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����������6CTIGV�$NQEM��������
�
���Z����������

+P�VJG�GZCORNG��C�LWOR�VQ�RTQITCO�DNQEM�����VCMGU�RNCEG�

#P[�V[RG�QH�RTQITCO�ECP�DG�UVQTGF�CV�VJG�VCTIGV�DNQEM���#�VQVCN�QH�����VCTIGV�DNQEMU�KU�RQUUKDNG
WUKPI�VJG�$%&�EQOOCPF�

016'��6JGTG�KU�PQ��+PXCNKF�2TQITCO�%QOOCPF��FKCIPQUVKE�KH�VJKU�EQOOCPF�KU�RTQITCOOGF�VQ

GZEGGF�DNQEM������DGECWUG�VJG�FGUVKPCVKQP�DNQEM�KU�FGRGPFGPV�QP�VJG�XCNWG�FGVGTOKPGF�HTQO

CWZKNKCT[�KPRWVU�
TGNCVKXG�VQ�VJG�$%&�XCNWG�UGNGEVGF����*QYGXGT��CP��+PXCNKF�$NQEM����FKCIPQUVKE�KU

KUUWGF�YJGP�VJG�$%&�EQOOCPF�KU�GZGEWVGF�CPF�VJG�FGUVKPCVKQP�DNQEM�GZEGGFU�RTQITCO�DNQEM�����

$%'� +PRWV�&GRGPFGPV�%QPFKVKQPCN�,WOR

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  010  BCE     ·
·234  01   0     ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

������6CTIGV�$NQEM

�����#WZKNKCT[�+PRWV�0WODGT�
�����

����,WOR�%QPFKVKQP�

����,WOR�KH�CWZKNKCT[�KPRWV�KU�1((�NQY
����LWOR�KH�CWZKNKCT[�KPRWV�KU�10�JKIJ
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#�EQPFKVKQPCN�LWOR�VQ�VJG�VCTIGV�DNQEM�YKNN�DG�GZGEWVGF�KH�VJG�CWZKNKCT[�KPRWV�OGGVU�VJG�RTGUGNGEVGF
EQPFKVKQP�
��QT������+H�VJG�EQPFKVKQP�KU�PQV�OGV�CV�VJG�RTQITCOOGF�KPRWV��VJG�RTQITCO�UVGRU�VQ�VJG
PGZV�DNQEM������������������������������������������������������������������������������
1PG�WUG�QH�VJKU�EQOOCPF�KU�VQ�CNNQY�UGNGEVKPI�RTQITCOU�VQ�TWP�FKHHGTGPV�RCTVU��WUKPI�C�UYKVEJ�QP
VJG�EQPVTQN�RCPGN���+P�VJG�HQNNQYKPI�GZCORNG��VJG�OCKP�RTQITCO�TWPU��VJGP�DTCPEJGU�CPF�GZGEWVGU�C
URGEKHKE�RTQITCO�KPFKECVGF�D[�VJG�HKTUV�KPRWV�VJCV�KU�QP�
JKIJ����6JG�NCUV�DNQEM�QH�VJG�URGEKHKE
RTQITCO�ECP�LWOR�DCEM�VQ�VJG�HKTUV�DNQEM�QH�VJG�OCKP�RTQITCO�
DNQEM������CPF�UECP�HQT�CPQVJGT
CWZKNKCT[�KPRWV�VQ�VWTP�QP�
JKIJ��

'ZCORNG�
����������������������������������������������������������������
�����012 ��0Q�1RGTCVKQP������������
�����$%'������������� ��$TCPEJ�VQ�DNQEM����KH�CWZKNKCT[�KPRWV���KU�QP���������
�����$%'������������� ��$TCPEJ�VQ�DNQEM����KH�CWZKNKCT[�KPRWV���KU�QP�
�����$%'������������� ��$TCPEJ�VQ�DNQEM����KH�CWZKNKCT[�KPRWV���KU�QP�������������
�����$%'������������� ��$TCPEJ�VQ�DNQEM����KH�CWZKNKCT[�KPRWV���KU�QP�������������
�����,/2����� ��,WOR�VQ�DNQEM�����CPF�UECP�CWZ��KPRWVU���VJTQWIJ�������

$+1� $TCPEJ�+PRWV�1WVRWV�%QORCTG

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  011  BIO     ·
·321 4 1111222222 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

������6CTIGV�$NQEM�0WODGT

����#WZKNKCT[�QWVRWV�DCPM�PWODGT�����
ITQWR�QH����CWZ��QWVRWVU�

$CPM�����CWZKNKCT[�QWVRWVU�����������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������
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�������������#WZKNKCT[�KPRWV�QWVRWV�UVCVGU�HQT�EQORCTKUQP���5VCVGU�CTG�FGHKPGF�DGNQY�

����#WZKNKCT[�QWVRWV�YKNN�DG�UGV�VQ�CP�1HH�EQPFKVKQP
����#WZKNKCT[�QWVRWV�YKNN�DG�UGV�VQ�CP�1P�EQPFKVKQP
����#WZKNKCT[�QWVRWV�YKNN�PQV�DG�EJCPIG

���016'��#WZKNKCT[�1WVRWV�����QH�$CPM����FQGU�PQV�GZKUV���2TQITCO�VJKU�CWZKNKCT[�QWVRWV�YKVJ����
UVCVWU�
YKNN�PQV�DG�EJCPIGF����0Q�GTTQT�QEEWTU�KH�VJKU�QWVRWV�KU�RTQITCOOGF�YKVJ�CP[VJKPI�DGUKFGU�C

PQV�EJCPIGF�EQPFKVKQP�

6JKU�EQOOCPF�KU�WUGF�VQ�EJGEM�VJG�CWZKNKCT[�KPRWVU�KFGPVKHKGF�YKVJ�����HQT�VJG�NGXGN�KPRWV�����KH�VJG
CWZKNKCT[�QWVRWVU�QH�VJG�UCOG�PWODGT�JCXG�DGGP�UGV�VQ�������6JG�LWOR�VQ�VJG�VCTIGV�DNQEM�VCMGU
RNCEG�YJGP�VJG�EQPFKVKQP�KU�OGV�

6JG�KPRWVU�KP�VJG�$+1�FCVC�OCTMGF�YKVJ�����QT�����YKNN�PQV�DG�EJGEMGF���6JG�QPN[�EQO�RCTKUQP
VJCV�YKNN�ECWUG�C�LWOR�KU�KH�GCEJ�TGURGEVKXG�$+1�FCVC��������QWVRWV�������CPF�KPRWV�������

'ZCORNG�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  801  BIO     ·
·040 1 1111000000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

+PRWVU�CPF�QWVRWVU�HTQO����VQ����YKNN�DG�EQORCTGF

¸¶¶¶¶¶¶¶¶¶¶¾¶¶¶¶¶¶¶¶¾¶¶¶¶¶¶¶¶¾¶¶¶¶¶¶¶¶¶¾¶¶¶¶¶¶¶¶¶¾¶¶¶¶¶¶¶¶¶¹
·BIO Dat   · 10="1" · 11="1  · 12="1"  · 13="0"  · 14="0"  ·
¼¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶½
·Outputs   · 10="1" · 11="1  · 12="1"  · 13="0"  · 14="1"  ·
¼¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶½
·Inputs    · 10="1" · 11="1" · 12="0"  · 13="1"  · 14="1"  ·
¼¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶½
·Condition ·  met   ·  met   · not met ·not check ·not check ·
º¶¶¶¶¶¶¶¶¶¶¿¶¶¶¶¶¶¶¶¿¶¶¶¶¶¶¶¶¿¶¶¶¶¶¶¶¶¶¿¶¶¶¶¶¶¶¶¶¿¶¶¶¶¶¶¶¶¶»

5KPEG�VJG�EQPFKVKQP�KU�PQV�DGKPI�OGV�CV�QPG�RQKPV�
KPRWV������VJG�LWOR�YKNN�PQV�DG�GZGEWVGF��
+PUVGCF��VJG�RTQITCO�UVGRU�VQ�VJG�PGZV�RTQITCO�DNQEM�

9#40+0)��6JG�OCPKRWNCVKQP�QH�CWZ��QWVRWVU����VJTQWIJ����ECP�JCXG�WPGZRGEVGF�TGUWNVU���4GHGT

VQ�6CDNG�����HQT�OQTG�KPHQTOCVKQP�
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$/$� $TCPEJ�QP�/WNVKRNG�$KPCT[�1WVRWVU

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  012  BMB     ·
·123 45 67 8     ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

��� ���$NQEM�1HHUGV

��� ���.GPIVJ�QH�,WOR

��� ���5VCTVKPI�1WVRWV�0WODGT�
������

��� ���0WODGT�QH�%QPUGEWVKXG�1WVRWVU�$GKPI�7UGF

6JKU�EQOOCPF�ECWUGU�C�LWOR�VQ�QEEWT��YJKEJ�KU�FGVGTOKPGF�D[�OGCPU�QH�VJG�QWVRWV�FGHKPGF�KP�VJG
EQOOCPF���6JG�VCTIGV�DNQEM�KU�ECNEWNCVGF�CU�HQNNQYU�

6CTIGV�$NQEM�����$NQEM�QHHUGV�
�
�QWVRWV�XCNWG�Z�NGPIVJ�QH�LWOR��

'ZCORNG�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  012  BMB     ·
·100 02 05 8     ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¾¶¶¶¾¶¶¶¾¶¶¶¾¶¶¶¾¶¶¶¾¶¶¶¾¶¶¶¾¶¶¶¶¹
·Outputs      · 12 · 11 · 10 · 09 · 08 · 07 · 06 · 05 ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶À¶¶¶À¶¶¶À¶¶¶À¶¶¶À¶¶¶À¶¶¶À¶¶¶¶½
·Significance ·128· 64 · 32 · 16 · 08 · 04 · 02 · 01 ·
¼¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶À¶¶¶À¶¶¶À¶¶¶À¶¶¶À¶¶¶À¶¶¶À¶¶¶¶½
·Output value · 0 ·  0 ·  1 ·  1 ·  0 · 0 ·  1 ·  1 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¿¶¶¶¿¶¶¶¿¶¶¶¿¶¶¶¿¶¶¶¿¶¶¶¿¶¶¶¿¶¶¶¶»

1WVRWV�XCNWG�
&GEKOCN�������
����
���
�������

6JG�VCTIGV�DNQEM�KU�ECNEWNCVGF�CU�HQNNQYU�

$NQEM�QHHUGV�
�
�QWVRWV�XCNWG�Z�NGPIVJ�QH�LWOR��

����
�
����Z�����

6CTIGV�DNQEM������
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+P�VJKU�GZCORNG��C�LWOR�VQ�RTQITCO�DNQEM�����VCMGU�RNCEG�

016'��6JG�UVCPFCTF�%./������/�JCU�C�OCZKOWO�QH����CWZKNKCT[�QWVRWVU�VJCV�CTG�RJ[UKECNN[

CEEGUUKDNG�VQ�VJG�WUGT���6JG�%./������/�'�JCU�GZRCPFGF�CWZKNKCT[�QWVRWV�ECRCDKNKV[�QH����QWVRWVU�

$2#� $TCPEJ�QP�2CTCNNGN�1WVRWVU

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  013  BPA     ·
·234 5 1111000022 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

������6CTIGV�$NQEM

����#WZKNKCT[�QWVRWV�DCPM�PWODGT�
�����
ITQWR�QH����CWZ��QWVRWVU�

$CPM�����CWZKNKCT[�QWVRWVU�����������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������
$CPM�����CWZKNKCT[�QWVRWVU��������

� ���������
�������������1WVRWV�5VCVG�
HQT�GCEJ�QH�VJG�����CU�NKUVGF�DGNQY�

����VJG�QWVRWV�YKNN�DG�EJGEMGF�HQT�EQPFKVKQP�1HH
����VJG�QWVRWV�YKNN�DG�EJGEMGF�HQT�EQPFKVKQP�1P
����VJG�QWVRWV�YKNN�PQV�DG�EJGEMGF

���016'��#WZKNKCT[�1WVRWV�����QH�$CPM����FQGU�PQV�GZKUV���2TQITCO�VJKU�CWZKNKCT[�QWVRWV�YKVJ����
UVCVWU�
YKNN�PQV�DG�EJCPIGF����0Q�GTTQT�QEEWTU�KH�VJKU�QWVRWV�KU�RTQITCOOGF�YKVJ�CP[VJKPI�DGUKFGU�C

PQV�EJCPIGF�EQPFKVKQP�

6JKU�EQOOCPF�ECP�DG�WUGF�VQ�EJGEM�KH�C�EQPFKVKQP�KU�DGKPI�OGV�CV����CWZKNKCT[�QWVRWVU�QH�VJG
%./���6JG�EQPFKVKQP�ECP�DG�URGEKHKGF�UGRCTCVGN[�HQT�GCEJ�QH�VJG����QWVRWVU��
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6JG�LWOR�VQ�VJG�VCTIGV�DNQEM�VCMGU�RNCEG�QPN[�KH�CNN����CWZ��QWVRWVU�OGGV�VJGKT�RTQITCOOGF
EQPFKVKQP���+H�PQV��UVGRRKPI�VQ�VJG��PGZV�DNQEM�VCMGU�RNCEG������

9#40+0)��6JG�OCPKRWNCVKQP�QH�CWZ��QWVRWVU����VJTQWIJ����ECP�JCXG�WPGZRGEVGF�TGUWNVU���4GHGT

VQ�6CDNG�����HQT�OQTG�KPHQTOCVKQP�

1PG�WUG�QH�VJKU�EQOOCPF�KU�VQ�UGNGEV�FKHHGTGPV�RTQITCOU�VQ�TWP��CEEQTFKPI�VQ�VJG�EQPFKVKQP�QH���
CWZKNKCT[�QWVRWVU���+P�VJG�HQNNQYKPI�GZCORNG��VJG�OCKP�RTQITCO�TWPU�C�NQQR��WPVKN�CP�CWZKNKCT[
QWVRWV�EQPFKVKQP�ECWUGU�C�DTCPEJ�QT�LWOR�VQ�VJG�VCTIGV�DNQEM���6JG�DTCPEJ�QT�LWOR�VQ�VJG�VCTIGV
DNQEM�YKNN�GZGEWVG�C�URGEKHKE�RTQITCO���6JG�NCUV�DNQEM�QH�VJG�URGEKHKE�RTQITCO�ECP�LWOR�DCEM�VQ�VJG
HKTUV�DNQEM�QH�VJG�OCKP�RTQITCO�
DNQEM������CPF�UECP�HQT�CPQVJGT�CWZKNKCT[�QWVRWV�EQPFKVKQP�VQ
QEEWT�

'ZCORNG�

�����,/2����� ��,WOR�VQ�RTQITCO�DNQEM����
�����$2#������������������ ��,WOR�VQ�RTQITCO�DNQEM�����KH�CWZ��QWVRWV����KU�QP�
JKIJ�

CPF����CPF����CTG�QHH�
NQY��
�����$2#������������������ ��,WOR�VQ�RTQITCO�DNQEM�����KU�CWZKNKCT[�QWVRWV����KU�QP


JKIJ��CPF����CPF����CTG�QHH�
NQY��
�����$2#������������������ ��,WOR�VQ�RTQITCO�DNQEM�����KH�CWZKNKCT[�QWVRWV����KU�QP�CPF

���CPF����CTG�QHH�
�����,/2����� ��,WOR�VQ�DNQEM����



IA 74786
CLM-01.3-M

                                                                                                                                                  
5-26 PROGRAMMING REV. B, 9/92

$2'� $TCPEJ�QP�2CTCNNGN�+PRWVU

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  014  BPE     ·
·345 6 1111000022 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

������6CTIGV�$NQEM

����#WZKNKCT[�KPRWV�DCPM�PWODGT�
�����
ITQWR�QH����CWZ��KPRWV�

$CPM�����CWZKNKCT[�KPRWVU��������
$CPM�����CWZKNKCT[�KPRWVU��������
$CPM�����CWZKNKCT[�KPRWVU��������
$CPM�����CWZKNKCT[�KPRWVU��������
$CPM�����CWZKNKCT[�KPRWVU��������
$CPM�����CWZKNKCT[�KPRWVU��������
$CPM�����CWZKNKCT[�KPRWVU��������
$CPM�����CWZKNKCT[�KPRWVU��������
$CPM�����CWZKNKCT[�KPRWV����

� ���������
�������������+PRWV�5VCVG�
HQT�GCEJ�QH�VJG�����CU�NKUVGF�DGNQY�

����VJG�KPRWV�YKNN�DG�EJGEMGF�HQT�EQPFKVKQP�1HH��
����VJG�KPRWV�YKNN�DG�EJGEMGF�HQT�EQPFKVKQP�1P�
����VJG�KPRWV�YKNN�PQV�DG�EJGEMGF�

6JKU�EQOOCPF�TGRTGUGPVU�CP�GZRCPUKQP�QH�VJG�EQOOCPF��$%'����+V�ECP�DG�WUGF�VQ�EJGEM
UKOWNVCPGQWUN[�KH�C�EQPFKVKQP�KU�DGKPI�OGV�CV����%./�KPRWVU���6JG�EQPFKVKQP�ECP�DG�URGEKHKGF
UGRCTCVGN[�HQT�GCEJ�KPRWV���6JG�LWOR�VQ�VJG�VCTIGV�DNQEM�VCMGU�RNCEG�QPN[�KH�CNN����KPRWVU�OGGV�VJG
RTQITCOOGF�EQPFKVKQP�

016'��+H�DCPM�PWODGT���KU�WUGF��VJGP�QPN[�CWZKNKCT[�KPRWV����ECP�DG�EJGEMGF���6JG�OCZKOWO

PWODGT�QH�CWZKNKCT[�KPRWVU�CXCKNCDNG�KU�����QPN[�VJG�%./������/�'�OCMGU�VJGUG�KPRWVU�CEEGUUKDNG

VQ�VJG�WUGT�

1PG�WUG�QH�VJKU�EQOOCPF�KU�VQ�UGNGEV�FKHHGTGPV�RTQITCOU�VQ�QRGTCVG�D[�VJG�EQPFKVKQPU�QH���
CWZKNKCT[�KPRWVU���+P�VJG�HQNNQYKPI�GZCORNG��VJG�OCKP�RTQITCO�TWPU�C�NQQR��WPVKN�CP�CWZKNKCT[�KPRWV
EQPFKVKQP�ECWUGU�C�DTCPEJ�QT�LWOR�VQ�VJG�VCTIGV�DNQEM���6JG�DTCPEJ�QT�LWOR�VQ�VJG�VCTIGV�DNQEM�YKNN
GZGEWVG�C�URGEKHKE�RTQITCO���6JG�NCUV�DNQEM�QH�VJG�URGEKHKE�RTQITCO�ECP�LWOR�DCEM�VQ�VJG�HKTUV
DNQEM�QH�VJG�OCKP�RTQITCO�
DNQEM������CPF�UECP�HQT�CPQVJGT�CWZKNKCT[�KPRWV�EQPFKVKQP�VQ�QEEWT�
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'ZCORNG�

�����,/2����� ��,WOR�VQ�RTQITCO�DNQEM����
�����$2'������������������ ��,WOR�VQ�RTQITCO�DNQEM�����KH�CWZKNKCT[�KPRWV����KU�QP�
JKIJ�

CPF����CPF����CTG�QHH�
NQY��
�����$2'������������������ ��,WOR�VQ�RTQITCO�DNQEM�����KH�CWZKNKCT[�KPRWV����KU�QP�
JKIJ�

CPF����CPF����CTG�QHH�
NQY��
�����$2'������������������ ��,WOR�VQ�RTQITCO�DNQEM�����KH�CWZKNKCT[�KPRWV����KU�QP�
JKIJ�

CPF����CPF����CTG�QHH�
NQY��
�����,/2����� ��,WOR�VQ�DNQEM����

$26� $TCPEJ�+H�2QUKVKQP�*CU�$GGP�4GCEJGF

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  015  BPT     ·
·456 2 +123456.78 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

������6CTIGV�$NQEM

����#ZKU�0WODGT�
��QT���


������������#DUQNWVG�2QUKVKQP�
��QT���FGEKOCN�RNCEGU��CU�UGV�KP�2���

6JKU�EQOOCPF�ECP�DG�WUGF�VQ�EJGEM�CDUQNWVG�RQUKVKQP�QH�VJG�URGEKHKGF�CZKU�PWODGT���+H�VJG�CZKU�KU
KP�VJKU�RQUKVKQP�

���RQUKVKQP�VQNGTCPEG��
2���2������VJG�LWOR�VQ�VJG�VCTIGV�DNQEM�YKNN�VCMG�RNCEG���+H
VJG�CZKU�KU�PQV�KP�VJKU�RQUKVKQP�VJGP�UVGRRKPI�VQ�VJG�PGZV�DNQEM�VCMGU�RNCEG�

016'��$26�HWPEVKQPU�QPN[�CHVGT�VJG�CZKU�JCU�DGGP�JQOGF���2TKQT�VQ��JQOKPI��VJG�DNQEM�KU�UECPPGF

DWV�KU�PQV�GZGEWVGF�

%.#� %NGCT�#DUQNWVG�'PEQFGT�8CNWG�
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹    
·E  016  CLA     ·
·2               ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����#ZKU���1PN[
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6JG�%.#�EQOOCPF�KU�WUGF�VQ�UGV�VJG�CZKU���RQUKVKQP�VQ�\GTQ�CPF�CNNQY�VJG�CDUQNWVG�RQUKVKQP
EQOOCPFU�VQ�QRGTCVG���9JGP�VJG�%.#�EQOOCPF�KU�GPEQWPVGTGF�KP�VJG�WUGT	U�RTQITCO�VJG�RQUKVKQP
FKURNC[�KU�UGV�VQ�\GTQ�CPF�VJG��*QOG�'UVCDNKUJGF��QWVRWV�KP�VJG�*QOKPI�5GVWR�+�1��RCTCOGVGT����
KU�VWTPGF�QP���+H�VJG�*QOKPI�1HHUGV�FKUVCPEG�KU�RTQITCOOGF�KP�RCTCOGVGT�����VJCV�FKUVCPEG�KU
KPUGTVGF�CU�VJG�RQUKVKQP���6Q�WUG�VJKU�EQOOCPF��KV�OWUV�DG�RTQITCOOGF�HQT�WUG�YKVJ�CP�KPETGOGPVCN
GPEQFGT���1VJGTYKUG��VJG�OGUUCIG��KNNGICN�EQOOCPF��YKNN�CRRGCT�YJGP�VJG�EQOOCPF�%.#�KU
ECNNGF�WR�

%.%� %NGCT�%QWPVGT

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  017  CLC     ·
·123             ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

������%QWPVGT�$NQEM�0WODGT�
��������

7UG�VJKU�EQOOCPF�VQ�ENGCT�
UGV�VQ�\GTQ��VJG�CEVWCN�XCNWG�QH�VJG�EQWPVGT�CV�VJG�KPFKECVGF�DNQEM
PWODGT���+H�VJG�EQWPVGT�DNQEM�PWODGT�FQGU�PQV�EQPVCKP�QPG�QH�VJG�EQWPVGT�EQOOCPFU�$#%��%17�
QT�56<��VJGP�VJKU�DNQEM�KU�QPN[�UECPPGF�

%10� %QPVKPWQWU�1RGTCVKQP�
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  018  CON     ·
·2  1  +345      ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����#ZKU���1PN[

����%QPVKPWQWU�1RGTCVKQP�
��QHH����QP�


��������%QPVKPWQWU�8GNQEKV[�CU�RGTEGPVCIG�QH�8GN��#ZKU����RCTCOGVGT�����
��FGEKOCN�RNCEG�


���FKTGEVKQP�
TGNCVKXG�VQ�&KTGEVKQP�QH�1RGTCVKQP�2CTCOGVGT�����#ZKU���

6JG�%10�EQOOCPF�KU�WUGF�HQT�EQPVKPWQWU�QRGTCVKQP�QH�VJG�CZKU���OQVQT���9JGP�VJG�%10
EQOOCPF�KU�GPEQWPVGTGF�CPF�VWTPGF�QP��KP�VJG�%./��VJG�CZKU���OQVQT�YKNN�TQVCVG�KP�VJG�FKTGEVKQP
URGEKHKGF���6JG�%10�EQOOCPF�YKNN�EQPVKPWG�VQ�TQVCVG�WPVKN�CPQVJGT�%10�EQOOCPF�KU�IKXGP�VQ
VWTP�KV�QHH���#NUQ��KH�CP�GTTQT�QEEWTU��VJG�%10�EQOOCPF�YKNN�VWTP�QHH���6JG�EQPVKPWQWU�XGNQEKV[�KU
RTQITCOOGF�CU�C�RGTEGPVCIG�QH�VJG�8GNQEKV[�#ZKU����RCTCOGVGT�����



+#������

%./������/

                                                                                                                                                  
4'8��$������� 241)4#//+0) ����

6JG�RNWU�CPF�OKPWU�UKIP�DGHQTG�VJG�XGNQEKV[�FGVGTOKPGU�VJG�FKTGEVKQP�QH�CZKU���OQVQT	U�TQVCVKQP��
5VGRRKPI�VQ�VJG�PGZV�DNQEM�VCMGU�RNCEG�KOOGFKCVGN[�CHVGT�VJG�DNQEM�KU�TGCF�

9#40+0)��6JG�%10�EQOOCPF�KU�HQT�CZKU���RQUKVKQPKPI�QPN[��+H�VJG�%10�EQOOCPF�KU

RTQITCOOGF�HQT�CZKU����WPGZRGEVGF�RQUKVKQPKPI�OC[�QEEWT�TGUWNVKPI�KP�RGTUQPCN�KPLWT[�QT�FCOCIG

VQ�VJG�OCEJKPG�

9#40+0)��5WDUGSWGPV�EQOOCPFU�TGNCVKPI�VQ�VJG�CZKU���RTQITCOOGF�JGTG�OC[�DG�CHHGEVGF�D[�VJG

EQPVKPWQWU�QRGTCVKQP���+H�VJG�CZKU�JCU�NKOKVGF�VTCXGN�
KG��DCNNUETGY���UCHGIWCTFU�UJQWNF�DG�VCMGP�VQ

CUUWTG�VJG�CZKU�YKNN�DG�UVQRRGF�DGHQTG�VTCXGN�NKOKV�KU�GZEGGFGF�

016'��#ZKU���RQUKVKQP�EQOOCPFU�UJQWNF�PQV�DG�WUGF�YJKNG�EQPVKPWQWU�QRGTCVKQP�KU�QP�

'ZCORNG�

+H�CWZKNKCT[�KPRWV����KU�VWTPGF�QP��CZKU���YKNN�OQXG�KP�VJG�RQUKVKXG�FKTGEVKQP�CV������QH�VJG
8GNQEKV[��#ZKU���RCTCOGVGT���+H�CWZKNKCT[�KPRWV����KU�VWTPGF�QHH��CZKU���YKNN�UVQR���+H�CWZKNKCT[�KPRWV
���KU�VWTPGF�QP��CZKU���YKNN�OQXG�KP�VJG�PGICVKXG�FKTGEVKQP�CV������QH�8GNQEKV[��#ZKU���RCTCOGVGT�
�+H�CWZKNKCT[�KPRWV����KU�VWTPGF�QHH��CZKU���YKNN�UVQR�

�����$%'������������� ��+H�CWZKNKCT[�KPRWV����KU�QP��VJG�RTQITCO�CV�DNQEM����KU
UGNGEVGF�

�����$%'������������� ��+H�CWZKNKCT[�KPRWV����KU�QP��VJG�RTQITCO�CV�DNQEM����KU
UGNGEVGF�

�����,/2����� ��,WOR�VQ�RTQITCO�DNQEM�����CPF�UECP�CWZKNKCT[�KPRWVU����CPF
���

�����%10��������
��� ��#ZKU���EQPVKPWQWU�RQUKVKQPKPI�KP�VJG�RQUKVKXG�FKTGEVKQP�CV���
��QH�VJG�8GNQEKV[�#ZKU���
2����

�����#-0�������� ��#EMPQYNGFIG�CWZKNKCT[�KPRWV����KU�QHH�
NQY��
�����%10��������
��� ��#ZKU���YKNN�UVQR�RQUKVKQPKPI�
�����,/2����� ��,WOR�VQ�RTQITCO�DNQEM�����
�����%10������������ ��#ZKU���EQPVKPWQWU�RQUKVKQPKPI�KP�VJG�PGICVKXG�FKTGEVKQP�CV������QH

VJG�8GNQEKV[�#ZKU���
2����
�����#-0�������� ��#EMPQYNGFIG�CWZKNKCT[�KPRWV����KU�QHH�
NQY��
�����%10������������ ��#ZKU���YKNN�UVQR�RQUKVKQPKPI�
�����,/2����� ��,WOR�VQ�RTQITCO�DNQEM�����
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%17� %QWPVGT

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  019  COU     ·
·+12345 12 123456 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»


��������1HHUGV�EQWPV�XCNWG

�����#WZKNKCT[�QWVRWV�PWODGT

���������2TGUGV�EQWPV

9JGP�VJG�%17�EQOOCPF�KU�TGCF�KP�VJG�WUGT�RTQITCO��VJG�CEVWCN�EQWPV�QP�VJG�%QWPVGT�FKURNC[�KU
KPETGOGPVGF�D[�����9JGP�VJG�RTGUGV�EQWPV�KU�TGCEJGF��VJG�CWZKNKCT[�QWVRWV�RTQITCOOGF�KP�VJKU
EQOOCPF�KU�VWTPGF�QP���6JG�CEVWCN�EQWPV�KU�UWDUGSWGPVN[�ENGCTGF���6JG�CEVWCN�EQWPV�ECP�DG�CNUQ�UGV
VQ�\GTQ�D[�WUKPI�VJG�%.%�EQOOCPF�

'ZCORNG�

6JG�%QWPVGT�&KURNC[�UETGGP��UJQYP�DGNQY��JCU�VJG�EQWPVGT�
%17�EQOOCPF��RTQITCOOGF�CV�DNQEM
������6JG�RTGUGV�EQWPV�KU�����CPF�VJG�CEVWCN�EQWPV�KU����

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
·C  014  Counter · 
· 0000056 0000500 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
  ¶¶¶¾¶¶¶ ¶¶¶¾¶¶¶
     ·       º¶¶¶ Preset Counter Value
     ·
     º¶¶¶¶¶¶¶¶¶¶¶ Actual Count

9JGP�VJG�%17�EQOOCPF�KU�TGCF�KP�RTQITCO�DNQEM������VJG�CEVWCN�EQWPV�YKNN�KPETGOGPV�VQ�����
(QT�C�FGUETKRVKQP�CPF�GZCORNG�QH�WUKPI�VJG�QHHUGV�EQWPV�XCNWG��TGHGT�VQ�VJG�$#%�EQOOCPF�

016'��+H�C�RQYGT�NQUU�QT�'�5VQR�EQPFKVKQP�QEEWTU��VJG�CEVWCN�EQWPV�KU�OCKPVCKPGF�KP�4#/�D[

DCVVGT[�DCEMWR�



+#������

%./������/

                                                                                                                                                  
4'8��$������� 241)4#//+0) ����

'15��'PF�1H�5[PEJTQPK\CVKQP�
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·E  020  EOS     ·
·                ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

6JG�HN[KPI�EWVQHH�RTQITCO�OWUV�CNYC[U�GPF�YKVJ�VJG�'15�EQOOCPF���6JG�'15�EQOOCPF�KU�WUGF
VQ�VGNN�VJG�HN[KPI�EWVQHH�FGXKEG�VJCV�VJG�RTQEGUUKPI�E[ENG�
UCYKPI�QT�UJGCT��JCU�DGGP�EQORNGVGF���6JG
'15�EQOOCPF�VGNNU�VJG�HN[KPI�EWVQHH�FGXKEG�VJCV�U[PEJTQPK\CVKQP�JCU�GPFGF�CPF�VJG�PGZV
./&�./.��QT�./4�YKNN�TGVWTP�VJG�HN[KPI�EWVQHH�FGXKEG�VQ�VJG�JQOG�RQUKVKQP���+H�VJG�'15
EQOOCPF�KU�PQV�RTQITCOOGF�CPF�VJG�%./�RTQITCO�GPEQWPVGTU�CP�./&��./.��QT�./4
EQOOCPF��VJG��'15�%QOOCPF�/KUUKPI��GTTQT�YKNN�QEEWT���4GHGT�VQ�UGEVKQP������6[RKECN�(N[KPI
%WVQHH�2TQITCO�

(#-� %QTTGEVKQP�(CEVQT�(QT�6JG�/9�(GGF�%QPUVCPV�
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  021  FAK     ·
·1  1.99999      ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����#ZKU��

����������%QTTGEVKQP�(CEVQT����������VQ��������

6JG�(#-�EQOOCPF�CRRNKGU�C�OWNVKRNKECVKQP�HCEVQT�VQ�VJG�OGCUWTKPI�YJGGN�HGGF�EQPUVCPV��
#FLWUVKPI�VJG�EQTTGEVKQP�HCEVQT�KP�VJG�(#-�EQOOCPF�RTQXKFGU�DGVVGT�RCTV�NGPIVJ�CEEWTCE[���9JGP
VJG�(#-�EQOOCPF�KU�WUGF��RCTCOGVGT����
/GCUWTKPI�9JGGN�(GGF�%QPUVCPV��FQGU�PQV�JCXG�VQ�DG
EJCPIGF�VQ�EQORGPUCVG�HQT�VJG�KPCEEWTCE[�QH�RCTV�NGPIVJU�

9JGP�VJG�EQTTGEVKQP�HCEVQT�KU�NGUU�VJCP����������VJG�RCTV�NGPIVJ�DGKPI�RTQEGUUGF�YKNN�DG�CFLWUVGF
NQPIGT�

9JGP�VJG�EQTTGEVKQP�HCEVQT�KU�ITGCVGT�VJCP����������VJG�RCTV�NGPIVJ�DGKPI�RTQEGUUGF�YKNN�DG
CFLWUVGF�UJQTVGT�

#V�VJG�UVCTV�QH�VJG�CWVQOCVKE�QRGTCVKPI�OQFG�VJG�EQTTGEVKQP�HCEVQT�KU���������WPVKN�KV�KU�EJCPIGF�D[
VJG�(#-�EQOOCPF�KP�VJG�%./�RTQITCO���6JG�EQTTGEVKQP�HCEVQT�YKNN�TGOCKP�KP�GHHGEV�WPVKN�C�PGY
EQTTGEVKQP�HCEVQT�KU�GPVGTGF�CPF�TGCF�YKVJ�VJG�(#-�EQOOCPF��KP�VJG�WUGT�RTQITCO�

#�PGY�EQTTGEVKQP�HCEVQT�JCU�PQ�GHHGEV�QP�VJG�RCTV�NGPIVJ�EWTTGPVN[�DGKPI�RTQEGUUGF�
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(70��(WPEVKQPU�
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  021  FUN     ·
·0  1  2         ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����6KOG�/GCUWTGOGPV��
����5VQTG�VKOG�CPF�VWTP�QHH�VKOG�OGCUWTGOGPV��
����%NGCT�CPF�VWTP�QP�VKOG�OGCUWTGOGPV��
����6KOG�/GCUWTGOGPV���KU�PQV�WUGF

����6KOG�/GCUWTGOGPV��
����5VQTG�VKOG�CPF�VWTP�QHH�VKOG�OGCUWTGOGPV��
����%NGCT�CPF�VWTP�QP�VKOG�OGCUWTGOGPV��
����6KOG�/GCUWTGOGPV���KU�PQV�WUGF

����.GPIVJ�/GCUWTGOGPV
����%NGCT�CPF�UVQTG�VGORQTCTKN[
����%NGCT�NGPIVJ�OGCUWTGOGPV�CPF�TGUVCTV
����.GPIVJ�/GCUWTGOGPV�KU�PQV�WUGF

6JG�(70�EQOOCPF�CNNQYU�HQT�VYQ�VKOG�OGCUWTGOGPV�HWPEVKQPU�CPF�QPG�NGPIVJ�HWPEVKQP��HQT�CZKU��
QPN[���9JGP�VJG�(70�EQOOCPF�KU�WUGF�KP�VJG�RTQITCO�VQ�VWTP�CP[�QT�CNN�QH�VJG�HWPEVKQPU�QP�
CPQVJGT�(70�EQOOCPF�OWUV�DG�WUGF�VQ�VWTP�CP[�QT�CNN�QH�VJG�HWPEVKQPU�QHH���9JGP�C���KU�UVQTGF�KP
CP[�QH�VJGUG�FKIKVU��VJCV�HWPEVKQP�KU�PQV�WUGF�

6KOG�/GCUWTGOGPV��

9JGP�VJG�VKOG�OGCUWTGOGPV���KU�VWTPGF�QP��VJG�VKOG�KU�OGCUWTGF�KP�OKNNKUGEQPFU��WPVKN�VJG�PGZV
(70�EQOOCPF�VWTPU�VJG�VKOG�OGCUWTGOGPV���QHH���9JGP�VJG�(70�EQOOCPF�VWTPU�VJG�VKOG
OGCUWTGOGPV���QHH��VJG�VKOG�KU�UVQTGF�CPF�ECP�DG�TGSWGUVGF�D[�UVCVWU������6JG�VKOG�OGCUWTGF�YKNN
TGOCKP�UVQTGF��WPVKN�VJG�PGZV�E[ENG�QH�VWTPKPI�VJG�VKOG�OGCUWTGOGPV�QP�CPF�QHH�QEEWTU��

6KOG�/GCUWTGOGPV��

9JGP�VJG�VKOG�OGCUWTGOGPV���KU�VWTPGF�QP��VJG�VKOG�KU�OGCUWTGF�KP�OKNNKUGEQPFU��WPVKN�VJG�PGZV
(70�EQOOCPF�VWTPU�VJG�VKOG�OGCUWTGOGPV���QHH���9JGP�VJG�(70�EQOOCPF�VWTPU�VJG�VKOG
OGCUWTGOGPV���QHH��VJG�VKOG�KU�UVQTGF�CPF�ECP�DG�TGSWGUVGF�D[�UVCVWU������6JG�VKOG�OGCUWTGF�YKNN
TGOCKP�UVQTGF��WPVKN�VJG�PGZV�E[ENG�QH�VWTPKPI�VJG�VKOG�OGCUWTGOGPV���QP�CPF�QHH�QEEWTU�



+#������

%./������/

                                                                                                                                                  
4'8��$������� 241)4#//+0) ����

.GPIVJ�/GCUWTGOGPV

9JGP�VJG�NGPIVJ�OGCUWTGOGPV�KU�VWTPGF�QP��VJG�NGPIVJ�KU�OGCUWTGF�KP�KPRWV�WPKVU��WPVKN�VJG�PGZV
(70�EQOOCPF�VWTPU�VJG�NGPIVJ�OGCUWTGOGPV�QHH���9JGP�VJG�(70�EQOOCPF�VWTPU�VJG�NGPIVJ
OGCUWTGOGPV�QHH��VJG�NGPIVJ�KU�UVQTGF�CPF�ECP�DG�TGSWGUVGF�D[�UVCVWU������6JG�NGPIVJ�OGCUWTGF�YKNN
TGOCKP�UVQTGF��WPVKN�VJG�PGZV�E[ENG�QH�VWTPKPI�VJG�NGPIVJ�OGCUWTGOGPV�QP�CPF�QHH�QEEWTU�

016'��6JG�NGPIVJ�OGCUWTGOGPV�HWPEVKQP�OWUV�DG�GPCDNGF�YJGP�WUKPI�VJG�KPFGZ�NGPIVJ�QT�NGPIVJ

EQTTGEVKQP�KP�2CTCOGVGT�����.GPIVJ�%QTTGEVKQP���4GHGT�CNUQ�VQ�6[RKECN�(N[KPI�%WVQHH�2TQITCO�KP

UGEVKQP�����

*1/ *QOKPI�
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  023  HOM     ·
·2               ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����#ZKU��

6JG�*1/�EQOOCPF�KU�WUGF�HQT�CZKU���QPN[�CPF�WUGU�RCTCOGVGTU����VJTQWIJ������5VGRRKPI�VQ�VJG
PGZV�RTQITCO�DNQEM�VCMGU�RNCEG�KOOGFKCVGN[�CHVGT�VJG�DNQEM�JCU�DGGP�TGCF�KP���6JG�PGZV�RTQITCO
DNQEM�CHVGT�VJG�*1/�EQOOCPF�UJQWNF�DG�C�#65�EQOOCPF���6JG��*QOG�'UVCDNKUJGF��QWVRWV
UJQWNF�DG�UVQTGF�KP�VJG�#65�EQOOCPF	U�CWZKNKCT[�QWVRWV�PWODGT�

6JG��*QOG�'UVCDNKUJGF��QWVRWV�KU�URGEKHKGF�KP�VJG�*QOKPI�5GVWR�+�1�#���RCTCOGVGT������6JG�#65
EQOOCPF�YKNN�OQPKVQT�VJG��*QOG�'UVCDNKUJGF��QWVRWV�CPF�RTGXGPV�UVGRRKPI�VQ�VJG�PGZV�DNQEM�WPVKN
VJG�JQOKPI�UGSWGPEG�KU�HKPKUJGF���#P�GTTQT�YKNN�DG�KUUWGF�KH�VJG�RTQITCO�UGSWGPEG�GPEQWPVGTU�CP
CDUQNWVG�RQUKVKQP�EQOOCPF�
21#��25#��DGHQTG�VJG�JQOKPI�UGSWGPEG�KU�EQORNGVGF�

+H�VJG�JQOKPI�QHHUGV�RCTCOGVGT�
2����KU�RTQITCOOGF��VJG�JQOKPI�QHHUGV�FKUVCPEG�KU�KPUGTVGF�CU�VJG
PGY�RQUKVKQP�CHVGT�VJG�JQOKPI�UGSWGPEG���4GHGT�VQ�EJCRVGTU����*QOKPI�5GVWR�2CTCOGVGT����HQT
OQTG�KPHQTOCVKQP�CDQWV�VJG�JQOKPI�UGSWGPEG�

+H�VJG�*1/�EQOOCPF�KU�WUGF�CPF�CZKU���KU�WUKPI�CP�CDUQNWVG�XCNWG�GPEQFGT��CP�GTTQT�OGUUCIG�YKNN
CRRGCT�

9#40+0)��6JG�*1/�EQOOCPF�KU�HQT�CZKU���RQUKVKQPKPI�QPN[��+H�VJG�*1/�EQOOCPF�KU

RTQITCOOGF�HQT�CZKU����WPGZRGEVGF�RQUKVKQPKPI�OC[�QEEWT�TGUWNVKPI�KP�RGTUQPCN�KPLWT[�QT�FCOCIG

VQ�VJG�OCEJKPG�
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'ZCORNG�

6JG�*QOKPI�5GVWR�+�1�#���RCTCOGVGT����JCU�CWZKNKCT[�QWVRWV����CU�VJG��*QOG�'UVCDNKUJGF�
QWVRWV���6JKU�RTQITCO�YKNN�EQPVKPWQWUN[�RGTHQTO�RQUKVKQP�OQXGU�DGVYGGP�
��CPF�
���KPRWV�WPKVU�
�#HVGT�GCEJ�OQXG��C�QPG�UGEQPF�FYGNN�QEEWTU�

�����,/2����� ��,WOR�VQ�RTQITCO�DNQEM����

�����*1/��� ��*QOG�CZKU��
�����#65������� ��#EMPQYNGFIG��*QOG�'UVCDNKUJGF�
�����,/2����� ��,WOR�VQ�RTQITCO�DNQEM����

�����25#����
������������� ��2QUKVKQP�CZKU���VQ�
���KPEJGU�CV�����QH�OCZ��XGNQEKV[
�����9#+������� ��&YGNN�HQT���UGEQPF
�����,/2����� ��,WOR�VQ�RTQITCO�DNQEM����

�����25#����
������������� ��2QUKVKQP�CZKU���VQ�
��KPEJGU�CV�����QH�OCZ��XGNQEKV[
�����9#+������� ��&YGNN�HQT���UGEQPF
�����,/2����� ��,WOR�VQ�RTQITCO�DNQEM����

,/2� 7PEQPFKVKQPCN�,WOR

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  024  JMP     ·
·123             ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

������6CTIGV�$NQEM�
��������

9JGP�VJKU�EQOOCPF�KU�GPEQWPVGTGF��VJG�WUGT�RTQITCO�YKNN�KOOGFKCVGN[�LWOR�VQ�VJG�URGEKHKGF
VCTIGV�DNQEM���6JG�,/2�EQOOCPF�ECP�CNUQ�DG�WUGF�KP�6CUM���CPF�QT�6CUM����DWV�VJG�,/2�EQOOCPF
UJQWNF�PQV�DG�WUGF�HQT�LWORKPI�HTQO�QPG�VCUM�VQ�CPQVJGT���6JG�,/2�UJQWNF�QPN[�DG�WUGF�VQ�LWOR
YKVJKP�VJG�URGEKHKGF�RTQITCO�DNQEMU�QH�6CUM���CPF�QT�6CUM���

016'��9JGP�WUKPI�6CUM���CPF����VJG�RTQITCO�DNQEMU�WUGF�HQT�GCEJ�VCUM�OWUV�TGOCKP�UGRCTCVG

HTQO�GCEJ�QVJGT��



+#������

%./������/

                                                                                                                                                  
4'8��$������� 241)4#//+0) ����

,54� ,WOR�VQ�5WDTQWVKPG

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  025  JSR     ·
·567             ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

������6CTIGV�DNQEM�
UVCTVKPI�DNQEM�QH�VJG�UWDTQWVKPG�

6JG�,54�EQOOCPF�CNNQYU�HQT�CP�WPEQPFKVKQPCN�LWOR�VQ�C�UWDTQWVKPG��9JGP�VJG�,54�EQOOCPF�KU
TGCF�KP�VJG�RTQITCO��VJG�RTQITCO�YKNN�LWOR�VQ�C�UWDTQWVKPG�CV�VJG�URGEKHKGF�VCTIGV�DNQEM���6JG
UWDTQWVKPG�RTQITCO�OWUV�GPF�YKVJ�CP�465�EQOOCPF�
4GVWTP�(TQO�5WDTQWVKPG����9JGP�VJG�465
EQOOCPF�KU�GPEQWPVGTGF��VJG�RTQITCO�TGVWTPU�VQ�VJG�RTQITCO�DNQEM�KOOGFKCVGN[�HQNNQYKPI�VJG
DNQEM�EQPVCKPKPI�VJG�,54�EQOOCPF��CPF�VJG�RTQITCO�EQPVKPWGU���+H�CP�465�EQOOCPF�KU�PQV
RTQITCOOGF�CV�VJG�GPF�QH�C�UWDTQWVKPG��VJG�RTQITCO�DNQEMU�HQNNQYKPI�VJG�GPF�QH�VJG�UWDTQWVKPG
YKNN�DG�GZGEWVGF���6JKU�ECP�TGUWNV�KP�WPGZRGEVGF�CZKU�OQXGOGPV���+PXCNKF�2TQITCO�%QOOCPF�
FKCIPQUVKE��GVE�

#�OCZKOWO�QH�����PGUVGF�UWDTQWVKPGU�KU�CNNQYGF�

./& 2CTV�.GPIVJ�8KC�6JG�+&5�$QCTF��
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·E  026  LMD     ·
·                ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

6JG�./&�EQOOCPF�CNNQYU�VJG�RCTV�NGPIVJ�VQ�DG�GPVGTGF�QP�VJG�+PFTCOCV�+&5�DQCTF���6JG�+&5
DQCTF�JCU�UKZ�FGECFG�UYKVEJGU��WUGF�D[�VJG�QRGTCVQT�VQ�UGV�RCTV�NGPIVJ���6JG�RCTV�NGPIVJ�GPVGTGF
EQPVCKPU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�UGVVKPI�QH�2CTCOGVGT����

6JG�+&5�DQCTF�VTCPUOKVU�VJG�RCTV�NGPIVJ�XKC�45�����UGTKCN�EQOOWPKECVKQPU�VQ�EQPPGEVQT�:��QP�VJG
%./���1PEG�VJG�RCTV�NGPIVJ�GPVGTGF�JCU�RCUUGF�VJG�OGCUWTKPI�YJGGN��VJG�ECTTKCIG�
CZKU����YKNN
U[PEJTQPK\G���#HVGT�VJG�ECTTKCIG�U[PEJTQPK\GU��VJG�%./�RTQITCO�OQXGU�VQ�VJG�PGZV�RTQITCO
DNQEM�

6JG�5GTKCN�+PVGTHCEG�RCTCOGVGT����KU�WUGF�VQ�GPCDNG�VJG�+&5�QRVKQP���+H�VJG�+&5�DQCTF�KU�PQV
GPCDNGF��VJKU�RTQITCO�DNQEM�KU�UECPPGF��DWV�PQ�RQUKVKQPKPI�VCMGU�RNCEG�

016'5��+H�C�EWV�YKFVJ�KU�RTQITCOOGF�KP�RCTCOGVGT�2����VJGP�VJG�EWV�YKFVJ�FKUVCPEG�KU�VCMGP�KPVQ

EQPUKFGTCVKQP�YJGP�VJKU�RCTV�NGPIVJ�KU�RTQEGUUGF�
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#HVGT�C�RCTV�JCU�DGGP�RTQEGUUGF�CPF�'15�EQOOCPF�JCU�DGGP�TGCEJGF�KP�VJG�%./�RTQITCO��VJG

PGZV�./&�EQOOCPF�YKNN�VGNN�VJG�ECTTKCIG�
CZKU����VQ�TGVWTP�VQ�JQOG�RQUKVKQP�

6JGTG�KU�QPN[�C�UKPING�OGOQT[�NQECVKQP��CPF�QPN[�QPG�RQUKVKQP�XCNWG�ECP�DG�UVQTGF�CV�QPG�VKOG��

9JGP�WUKPI�VJG�./&�EQOOCPF�HQT�CZKU����VJG�21/�QT�25/�EQOOCPFU�OWUV�PQV�DG�WUGF�HQT�CZKU

��

./.��2CTV�.GPIVJ��
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·E  027  LML     ·
·       000100.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
�����������������
������������2CTV�.GPIVJ��KP�KPRWV�WPKVU

6JG�./.�EQOOCPF�CNNQYU�VJG�QRGTCVQT�VQ�GPVGT�VJG�RCTV�NGPIVJ�XKC�VJG�%./�MG[RCF���6JG�RCTV
NGPIVJ�GPVGTGF�EQPVCKPU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�UGVVKPI�QH�2CTCOGVGT����

9JGP�VJG�NGPIVJ�QH�OCVGTKCN�RCUUKPI�VJG�OGCUWTKPI�YJGGN�GSWCNU�VJG�RCTV�NGPIVJ�GPVGTGF��VJG
ECTTKCIG�
CZKU����YKNN�U[PEJTQPK\G���1PEG�VJG�ECTTKCIG�U[PEJTQPK\GU��VJG�RTQITCO�OQXGU�VQ�VJG�PGZV
RTQITCO�DNQEM�

016'5��+H�C�EWV�YKFVJ�KU�RTQITCOOGF�KP�RCTCOGVGT�2����VJGP�VJG�EWV�YKFVJ�FKUVCPEG�KU�VCMGP�KPVQ

EQPUKFGTCVKQP�YJGP�VJKU�RCTV�NGPIVJ�KU�RTQEGUUGF�

#HVGT�C�RCTV�JCU�DGGP�RTQEGUUGF�CPF�CP�'15�EQOOCPF�JCU�DGGP�TGCEJGF�KP�VJG�%./�RTQITCO��VJG

PGZV�./.�EQOOCPF�YKNN�VGNN�VJG�ECTTKCIG�
CZKU����VQ�TGVWTP�VQ�VJG�JQOG�RQUKVKQP��
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./4��2CTV�.GPIVJ�YKVJ�4GIKUVTCVKQP�
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·E  028  LMR     ·
·00010.00 0004.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
��
�������������$[RCUU�.GPIVJ��KP�KPRWV�WPKVU
���������
�������������1HHUGV�.GPIVJ��KP�KPRWV�WPKVU

6JG�./4�EQOOCPF�CNNQYU�VJG�QRGTCVQT�VQ�GPVGT�VJG�QHHUGV�CPF�D[RCUU�NGPIVJU�HQT�RCTVU�DGKPI
RTQEGUUGF�D[�C�TGIKUVTCVKQP�OCTM���6JG�RCTV�NGPIVJU�CTG�FGVGTOKPGF�D[�VJG�TGIKUVTCVKQP�OCTMU�QP�VJG
OCVGTKCN���6JG�D[RCUU�CPF�QHHUGV�NGPIVJU�GPVGTGF�EQPVCKP�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP
VJG�UGVVKPI�QH�2CTCOGVGT����

6JG�QHHUGV�NGPIVJ�KU�VJG�FKUVCPEG�HTQO�VJG�TGIKUVTCVKQP�FGXKEG�
UGPUQT��VQ�VJG�EWVVKPI�FGXKEG�
UJGCT�
UCY��GVE�����6JG�QHHUGV�NGPIVJ�OWUV�DG�NCTIGT�VJCP�VJG�CEEGNGTCVKQP�FKUVCPEG��+H�PGEGUUCT[��VJG�QHHUGV
NGPIVJ�ECP�DG�CFLWUVGF�VQ�NQECVG�VJG�EWV�KP�VJG�OKFFNG�QH�VJG�TGIKUVTCVKQP�OCTM���
4GHGT�VQ�(KI������

#EEGNGTCVKQP ���������������8OCZ�
2������8OCZ�
2���
&KUVCPEG����������¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶
� ������������#EEGNGTCVKQP�
2������2QUKVKQP�)CKP�
2���

(KIWTG ��� ./4 %QOOCPF� 1HHUGV CPF $[RCUU &KUVCPEGU
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+H�VJG�TGIKUVTCVKQP�OCTM�KU�FGVGEVGF�YJGP�VJG�ECTTKCIG�
CZKU����TGVWTPU�VQ�JQOG�RQUKVKQP��VJG�QHHUGV
NGPIVJ�OWUV�DG�ITGCVGT�VJCP�HQWT�VKOGU�VJG�CEEGNGTCVKQP�FKUVCPEG���+V�KU�TGEQOOGPFGF�VJCV�VJG
TGIKUVTCVKQP�FGXKEG�DG�OQWPVGF�VQ�VJG�ECTTKCIG�
CZKU����

6JG�D[RCUU�NGPIVJ�KU�WUGF�VQ�DNCPM�QWV�VJG�TGIKUVTCVKQP�OCTMU�QP�VJG�OCVGTKCN�VJCV�CTG�PQV�UWRRQUGF
VQ�DG�TGIKUVGTGF���+H�VJG�RCTV�DGKPI�RTQEGUUGF�FQGU�PQV�JCXG�OWNVKRNG�TGIKUVTCVKQP�OCTMU��VJG�D[RCUU
NGPIVJ�ECP�DG�\GTQ�

1PEG�VJG�D[RCUU�NGPIVJ�JCU�RCUUGF�WPFGT�VJG�OGCUWTKPI�YJGGN��VJGP�VJG�PGZV�TGIKUVTCVKQP�OCTM�KU
CPVKEKRCVGF��9JGP�VJG�PGZV�TGIKUVTCVKQP�OCTM�KU�FGVGEVGF�CPF�VJG�QHHUGV�FKUVCPEG�JCU�RCUUGF��VJG
ECTTKCIG�
CZKU����YKNN�U[PEJTQPK\G���#HVGT�VJG�ECTTKCIG�U[PEJTQPK\GU��VJG�%./�RTQITCO�OQXGU�VQ
VJG�PGZV�RTQITCO�DNQEM�

016'��#HVGT�C�RCTV�JCU�DGGP�RTQEGUUGF�CPF�CP�'15�EQOOCPF�JCU�DGGP�TGCEJGF�KP�VJG�%./

RTQITCO��VJG�PGZV�./4�EQOOCPF�YKNN�VGNN�VJG�ECTTKCIG�
CZKU����VQ�TGVWTP�VQ�VJG�JQOG�RQUKVKQP��

/.6��/CVGTKCN�.GPIVJ�6GUV��
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹ 
·E  029  MLT     ·
·   05  000100.00 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
���
�����#WZKNKCT[�1WVRWV�0WODGT
����
������������/CVGTKCN�.GPIVJ�6GUV�2QUKVKQP

6JG�/.6�EQOOCPF�KU�WUGF�VQ�EJGEM�VJG�NGPIVJ�QH�VJG�RTQEGUUGF�RCTV���(QT�VJKU�EQOOCPF�VQ�YQTM
RTQRGTN[��VJG�/.6�OWUV�DG�RTQITCOOGF�KP�VJG�%./�WUGT	U�RTQITCO�QT�VJG�OCPWCN�EWV�XGEVQT�CPF
VJG�NGPIVJ�OGCUWTGOGPV�HWPEVKQP�KP�VJG�(70�EQOOCPF�OWUV�DG�GPCDNGF�

9JGP�VJG�RTQEGUUGF�RCTV�KU�NGUU�VJCP�VJG�OCVGTKCN�NGPIVJ�VGUV�RQUKVKQP��VJG�CWZKNKCT[�QWVRWV�URGEKHKGF
KP�VJKU�EQOOCPF�YKNN�VWTP�QP�

9JGP�VJG�RTQEGUUGF�RCTV�KU�GSWCN�VQ�QT�ITGCVGT�VJCP�VJG�OCVGTKCN�NGPIVJ�VGUV�RQUKVKQP��VJG�CWZKNKCT[
QWVRWV�URGEKHKGF�KP�VJKU�EQOOCPF�YKNN�VWTP�QHH�
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6JG�OCVGTKCN�NGPIVJ�VGUV�RQUKVKQP�GPVGTGF�EQPVCKPU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG
UGVVKPI�QH�2CTCOGVGT����

016'��6JG�/.6�EQOOCPF�KU�EWTTGPVN[�WPFGT�FGXGNQROGPV���%QPUWNV�+PFTCOCV�#RRNKECVKQP

'PIKPGGTKPI�

012��0Q�1RGTCVKQP

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  030  NOP     ·          
·                ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

6JG�012�EQOOCPF�KU�WUGF�VQ�FGUETKDG�C��PQ�QRGTCVKQP��RTQITCO�DNQEM���&WTKPI�RTQEGUUKPI�KP�VJG
CWVQOCVKE�OQFG��VJKU�DNCPM�DNQEM�KU�UECPPGF�QPN[��RTQEGUUKPI�VJGP�EQPVKPWGU�YKVJ�VJG�PGZV�RTQITCO
DNQEM��

012	U�CTG�WUGF�VQ�TGUGTXG�RTQITCO�DNQEM�URCEG�HQT�HWVWTG�RTQITCO�EJCPIG�CPF�GZRCPUKQP���6JG[
ECP�CNUQ�DG�WUGF�KP�VJG�RTQITCO�YJGTGXGT�KV�OKIJV�DG�PGEGUUCT[�QT�CFXCPVCIGQWU�VQ�CFF�EQOOCPFU
�QP�VJG�HN[��FWTKPI�RTQFWEVKQP�

012	U�OC[�CNUQ�DG�WUGF�VQ�RTQXKFG�C��OU�FGNC[���0QVG�VJCV�VJG�9#+�EQOOCPF�QHHGTU�C����OU
FGNC[�RGTKQF�

21#� #DUQNWVG�(GGF��
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹  
·E  031  POA     ·
·2 +123456.78 999 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����#ZKU���QPN[


��������������2NWU�QT�OKPWU�CDUQNWVG�VCTIGV�RQUKVKQP��KP�KPRWV�WPKVU���
��QT���FGEKOCN�RNCEGU�
FGRGPFKPI�QP�RCTCOGVGT����

������(GGF�TCVG�KP�RGTEGPVCIG�
����������QH�VJG�8GNQEKV[�#ZKU����RCTCOGVGT����

016'��#ZKU���OWUV�DG�JQOGF�
*1/���QT�%.#����RTKQT�VQ�GZGEWVKQP�QH�VJKU�EQOOCPF���1VJGTYKUG�

CP��#ZKU���0QV�*QOGF��GTTQT�YKNN�QEEWT�
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6JG�21#�EQOOCPF�KU�WUGF�VQ�RGTHQTO�CP�CDUQNWVG�HGGF�
RQUKVKQP��HQT�CZKU�����9JGP�VJG�21#
EQOOCPF�KU�TGCF�KP�VJG�%./�RTQITCO��VJG��CDUQNWVG�VCTIGV�RQUKVKQP�KU�UVQTGF�KP�VJG�RQUKVKQP�DWHHGT
CPF�UVGRRKPI�VQ�VJG�PGZV�DNQEM�VCMGU�RNCEG�KOOGFKCVGN[���5KPEG�VJKU�21#�EQOOCPF�FQGU�PQV�YCKV
HQT�CZKU���VQ�DG�KP�RQUKVKQP��VJG�EQOOCPF
U��HQNNQYKPI�VJG�21#�EQOOCPF�YKNN�DG�GZGEWVGF���6JKU
CNNQYU�QVJGT�HWPEVKQPU�VQ�DG�GZGEWVGF�YJKNG�VJG�CZKU�KU�OQXKPI�VQYCTF�VJG�VCTIGV�RQUKVKQP�

+H�OWNVKRNG�21#�EQOOCPFU�CTG�GZGEWVGF�KP�C�UGSWGPEG��VJG�VCTIGV�RQUKVKQP�YKNN�DG�VJG�NCUV�21#
KUUWGF��

6JG�#65�EQOOCPF�ECP�DG�WUGF�VQ�RTGXGPV�VJG�%./�RTQITCO�HTQO�GZGEWVKPI�CP[�OQTG�RTQITCO
DNQEMU�WPVKN�CZKU���KU�KP�RQUKVKQP���6JG�CWZKNKCT[�QWVRWV�WUGF�KP�VJG�#65�EQOOCPF�KU�VJG�UCOG
QWVRWV�URGEKHKGF�CU�VJG�2QUKVKQP�6QNGTCPEG�#ZKU���QWVRWV�KP�RCTCOGVGT����

016'��5VGRRKPI�VQ�VJG�PGZV�RTQITCO�DNQEM�VCMGU�RNCEG�KOOGFKCVGN[�CHVGT�VJG�21#�EQOOCPF�JCU

DGGP�TGCF�KP�VJG�%./�RTQITCO�

'ZCORNG�

#WZKNKCT[�QWVRWV�����KU�WUGF�KP�VJG�2QUKVKQP�6QNGTCPEG�#ZKU����RCTCOGVGT����

�����21#���
������������� ��#ZKU���YKNN�CDUQNWVG�HGGF�
���KPEJGU�CV�������QH
8GNQEKV[�#��

�����8%%����������������� ��#ZKU���RQUKVKQP�GSWCNU�
��KPEJGU�EJCPIG�XGNQEKV[�VQ����
�����#65������ ��9CKV�KP�VJKU�DNQEM�WPVKN�#ZKU���KU�KP�RQUKVKQP


#WZKNKCT[�QWVRWV�����KU�QP�

6JG�#65�EQOOCPF�QP�CWZKNKCT[�QWVRWV�����YKNN�RTGXGPV�VJG�GZGEWVKQP�QH�VJG�%./�RTQITCO�WPVKN
CZKU���KU�KP�RQUKVKQP�
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21+� +PETGOGPVCN�(GGF��
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹  
·E  032  POI     ·
·2 +123456.78 999 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����#ZKU���QPN[


��������������2NWU�QT�OKPWU�KPETGOGPVCN�VCTIGV�RQUKVKQP��KP�KPRWV�WPKVU�

��QT���FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�UGVVKPI�KP�RCTCOGVGT����

������(GGF�TCVG�KP�RGTEGPVCIG�
����������QH�VJG�8GNQEKV[�#ZKU����RCTCOGVGT����
����������������
6JG�21+�EQOOCPF�KU�WUGF�VQ�RGTHQTO�CP�KPETGOGPVCN�HGGF�
RQUKVKQP��HQT�CZKU�����9JGP�VJG�21+
EQOOCPF�KU�TGCF�KP�VJG�%./�RTQITCO��VJG��KPETGOGPVCN�VCTIGV�RQUKVKQP�KU�UVQTGF�KP�VJG�RQUKVKQP
DWHHGT�CPF�UVGRRKPI�VQ�VJG�PGZV�DNQEM�VCMGU�RNCEG�KOOGFKCVGN[���5KPEG�VJKU�21+�EQOOCPF�FQGU�PQV
YCKV�HQT�CZKU���VQ�DG�KP�RQUKVKQP��VJG�EQOOCPF
U��HQNNQYKPI�VJG�21+�EQOOCPF�YKNN�DG�GZGEWVGF��
6JKU�CNNQYU�QVJGT�HWPEVKQPU�VQ�DG�GZGEWVGF�YJKNG�VJG�CZKU�KU�OQXKPI�VQYCTF�VJG�VCTIGV�RQUKVKQP�

+H�OWNVKRNG�21+�EQOOCPFU�CTG�GZGEWVGF�KP�C�UGSWGPEG��VJG�TGUWNVKPI�RQUKVKQP�YKNN�DG�VJG�CFFKVKQP�QH
CNN�KPETGOGPVCN�HGGFU���6JG�#65�EQOOCPF�ECP�DG�WUGF�VQ�RTGXGPV�VJG�%./�RTQITCO�HTQO
GZGEWVKPI�CP[�OQTG�RTQITCO�DNQEMU�WPVKN�CZKU���KU�KP�RQUKVKQP���6JG�CWZKNKCT[�QWVRWV�WUGF�KP�VJG
#65�EQOOCPF�KU�VJG�UCOG�QWVRWV�URGEKHKGF�CU�VJG�2QUKVKQP�6QNGTCPEG�#ZKU���QWVRWV�KP�RCTCOGVGT
���

016'��5VGRRKPI�VQ�VJG�PGZV�RTQITCO�DNQEM�VCMGU�RNCEG�KOOGFKCVGN[�CHVGT�VJG�21+�EQOOCPF�JCU

DGGP�TGCF�KP�VJG�%./�RTQITCO�

'ZCORNG�

6JG�CWZKNKCT[�QWVRWV�����KU�WUGF�KP�VJG�2QUKVKQP�6QNGTCPEG�#ZKU����RCTCOGVGT����

�����21+���
������������� ��#ZKU���YKNN�KPETGOGPVCN�HGGF�
���KPEJGU�CV�������QH
8GNQEKV[�#��

�����8%%����������������� ��#ZKU���RQUKVKQP�GSWCNU�
��KPEJGU�EJCPIG�XGNQEKV[�VQ����
�����#65������ ��9CKV�KP�VJKU�DNQEM�WPVKN�#ZKU���KU�KP�RQUKVKQP


#WZKNKCT[�QWVRWV�����KU�QP�

6JG�#65�EQOOCPF�QP�CWZKNKCT[�QWVRWV�����YKNN�RTGXGPV�VJG�GZGEWVKQP�QH�VJG�%./�RTQITCO�WPVKN
CZKU���KU�KP�RQUKVKQP�
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21/� 2QUKVKQP�1P�/GOQT[��
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  033  POM     ·
·2  1            ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����#ZKU���&KTGEVKQP
����#ZKU����HQTYCTF�

��FKTGEVKQP
����#ZKU����TGXGTUG�
���FKTGEVKQP

����6[RG�1H�2QUKVKQPKPI
����+PETGOGPVCN
����#DUQNWVG

6JG�21/�EQOOCPF�KU�CP�KPETGOGPVCN�QT�CDUQNWVG�RQUKVKQPKPI�EQOOCPF��6JG�RTQITCOOGF�HGGF
NGPIVJ�CPF�URGGF�CTG�UVQTGF�KP�C�UKPING�OGOQT[�NQECVKQP��GKVJGT�D[�WUG�QH�VJG�QRVKQPCN�+&5�DQCTF�
QT�D[�OWNVKRNGZKPI�C�UGV�QH�KPRWVU�
5GG�RTQITCO�EQOOCPF�51���5ECPPKPI�QH�+PRWVU�CPF�/QFKH[KPI
C�.GPIVJ���

7UG�RCTCOGVGT����VQ�GPCDNG�VJG�+&5�DQCTF��+H�VJG�+&5�DQCTF�KU�PQV�GPCDNGF��VJKU�RTQITCO�DNQEM�KU
UECPPGF�DWV�PQ�RQUKVKQPKPI�VCMGU�RNCEG�

+H�#ZKU���CDUQNWVG�RQUKVKQPKPI�KU�UGNGEVGF��VJG�CZKU���OWUV�DG�JQOGF�DGHQTG�21/�KU�TGCF�KP�VJG
RTQITCO�

6JG�HGGF�NGPIVJ�GPVGTGF�EQPVCKPU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�UGVVKPI�QH
2CTCOGVGT����

016'5��5VGRRKPI�VQ�VJG�PGZV�RTQITCO�DNQEM�VCMGU�RNCEG�KOOGFKCVGN[�CHVGT�VJG�21/�EQOOCPF�JCU

DGGP�TGCF�KP�VJG�%./�RTQITCO�

9JGP�WUKPI�VJG�21/�EQOOCPF�HQT�CZKU����FQ�PQV�WUG�VJG�./&�EQOOCPF�HQT�CZKU���
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25#� #DUQNWVG�(GGF�
9KVJ�+P�2QUKVKQP�5KIPCN���
#ZKU���QPN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  034  PSA     ·
·2 +123456.78 999 ·
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������#ZKU���QPN[


����������������2NWU�QT�OKPWU�CDUQNWVG�VCTIGV�RQUKVKQP��KP�KPRWV�WPKVU���
��QT���FGEKOCN�
�����RNCEGU��FGRGPFKPI�QP�VJG�UGVVKPI�KP�RCTCOGVGT����

������(GGF�TCVG�KP�RGTEGPVCIG�
����������QH�VJG�8GNQEKV[�#ZKU����RCTCOGVGT����

016'��#ZKU���OWUV�DG�JQOGF�
*1/���QT�%.#����RTKQT�VQ�GZGEWVKQP�QH�VJKU�EQOOCPF���1VJGTYKUG�

CP��#ZKU���0QV�*QOGF��GTTQT�YKNN�QEEWT�

6JG�25#�EQOOCPF�KU�WUGF�VQ�RGTHQTO�CP�CDUQNWVG�HGGF�
RQUKVKQP��HQT�CZKU�����9JGP�VJG�25#
EQOOCPF�KU�TGCF�KP�VJG�%./�RTQITCO��VJG��CDUQNWVG�VCTIGV�RQUKVKQP�KU�UVQTGF�KP�VJG�RQUKVKQP�DWHHGT
CPF�UVGRRKPI�VQ�VJG�PGZV�DNQEM�VCMGU�RNCEG�QPN[�CHVGT�VJG�RQUKVKQPKPI�JCU�DGGP�EQORNGVGF���6JG
2QUKVKQP�6QNGTCPEG�#���RCTCOGVGT�����FGHKPGU�YJGP�CZKU���KU�EQPUKFGTGF�KP�RQUKVKQP�

016'��5VGRRKPI�VQ�VJG�PGZV�RTQITCO�DNQEM�VCMGU�RNCEG�YJGP�VJG�HGGF�
RQUKVKQPKPI��JCU�DGGP

EQORNGVGF�

25+� +PETGOGPVCN�(GGF�
9KVJ�+P�2QUKVKQP�5KIPCN���
#ZKU���QPN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  035  PSI     ·
·2 +123456.78 999 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����#ZKU���QPN[


��������������2NWU�QT�OKPWU�KPETGOGPVCN�VCTIGV�RQUKVKQP��KP�KPRWV�WPKVU�
��
��QT���FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�UGVVKPI�KP�RCTCOGVGT�����

������(GGF�TCVG�KP�RGTEGPVCIG�
����������QH�VJG�8GNQEKV[�#ZKU����RCTCOGVGT����
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6JG�25+�EQOOCPF�KU�WUGF�VQ�RGTHQTO�CP�KPETGOGPVCN�HGGF�
RQUKVKQP��HQT�CZKU�����9JGP�VJG�25+
EQOOCPF�KU�TGCF�KP�VJG�%./�RTQITCO��VJG��KPETGOGPVCN�VCTIGV�RQUKVKQP�KU�UVQTGF�KP�VJG�RQUKVKQP
DWHHGT�CPF�UVGRRKPI�VQ�VJG�PGZV�DNQEM�VCMGU�QPN[�CHVGT�VJG�RQUKVKQPKPI�JCU�DGGP�EQORNGVGF���6JG
2QUKVKQP�6QNGTCPEG�#���RCTCOGVGT�����FGHKPGU�YJGP�CZKU���KU�EQPUKFGTGF�KP�RQUKVKQP�

016'��5VGRRKPI�VQ�VJG�PGZV�RTQITCO�DNQEM�VCMGU�RNCEG�YJGP�VJG�HGGF�
RQUKVKQPKPI��JCU�DGGP

EQORNGVGF�

25/� 2QUKVKQP�1P�/GOQT[��9KVJ�+P�2QUKVKQP�5KIPCN�
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  036  PSM     ·
·2  1            ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����#ZKU���&KTGEVKQP
����#ZKU����HQTYCTF�

��FKTGEVKQP
����#ZKU����TGXGTUG�
���FKTGEVKQP

������6[RG�1H�2QUKVKQPKPI
����+PETGOGPVCN
����#DUQNWVG

6JG�25/�EQOOCPF�KU�CP�KPETGOGPVCN�QT�CDUQNWVG�RQUKVKQPKPI�EQOOCPF��6JG�RTQITCOOGF�HGGF
NGPIVJ�CPF�URGGF�CTG�UVQTGF�KP�C�UKPING�OGOQT[�NQECVKQP��GKVJGT�D[�WUG�QH�VJG�QRVKQPCN�+&5�DQCTF�
QT�D[�OWNVKRNGZKPI�C�UGV�QH�KPRWVU�
5GG�RTQITCO�EQOOCPF�51����5ECPPKPI�QH�+PRWVU�CPF�/QFKH[KPI
C�.GPIVJ���

7UG�RCTCOGVGT����VQ�GPCDNG�VJG�+&5�DQCTF��+H�VJG�+&5�DQCTF�KU�PQV�GPCDNGF��VJKU�RTQITCO�DNQEM�KU
UECPPGF��DWV�PQ�RQUKVKQPKPI�VCMGU�RNCEG�

+H�#ZKU���CDUQNWVG�RQUKVKQPKPI�KU�UGNGEVGF��VJG�CZKU���OWUV�DG�JQOGF�DGHQTG�VJG�25/�EQOOCPF�KU
TGCF�KP�VJG�RTQITCO�
6JG�RCTV�NGPIVJ�GPVGTGF�EQPVCKPU�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG�UGVVKPI�QH
2CTCOGVGT�����.CPIWCIG�

016'5��5VGRRKPI�VQ�VJG�PGZV�RTQITCO�DNQEM�VCMGU�RNCEG�YJGP�VJG�HGGF�
RQUKVKQPKPI��JCU�DGGP

EQORNGVGF�

9JGP�WUKPI�VJG�25/�EQOOCPF�HQT�CZKU����FQ�PQV�WUG�VJG�./&�EQOOCPF�HQT�CZKU���
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256� 2QUKVKQP�6GUV

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  037  PST     ·
·1  05 +123456.78 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����#ZKU�PWODGT�
��QT���

�����#WZKNKCT[�QWVRWV�PWODGT


������������6GUV�RQUKVKQP�
��QT���FGEKOCN�RNCEGU��FGRGPFKPI�QP�RCTCOGVGT����UGVVKPI��

6JG�256�EQOOCPF�KU�WUGF�VQ�EJGEM�HQT�C�RQUKVKQP�CPF�EQPVTQN�C�QWVRWV�DCUGF�QP�EWTTGPV�RQUKVKQP
UVCVWU���#V�VJG�GZGEWVKQP�QH�VJKU�DNQEM��VJG�FGUKIPCVGF�CWZKNKCT[�QWVRWV�KU�VWTPGF�10�KH�VJG�CEVWCN
RQUKVKQP�QH�VJG�CZKU�KU�NGUU�VJCP�VJG�VGUV�RQUKVKQP���+H�VJG�CEVWCN�RQUKVKQP�KU�GSWCN�VQ�QT�ITGCVGT�VJCP
VJG�VGUV�RQUKVKQP��VJG�CWZKNKCT[�QWVRWV�KU�VWTPGF�1((���5VGRRKPI�VQ�VJG�PGZV�DNQEM�VCMGU�RNCEG
KOOGFKCVGN[�CHVGT�VJG�DNQEM�JCU�DGGP�TGCF�KP�%./�RTQITCO�

016'��6JG�CZKU�OWUV�DG�JQOGF�
*1/�QT�%.#��RTKQT�VQ�GZGEWVKQP�QH�VJKU�EQOOCPF���+H�VJG�CZKU�KU

PQV�JQOGF��VJG�DNQEM�KU�UECPPGF�QPN[�CPF�PQ�GZGEWVKQP�VCMGU�RNCEG�
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��
   ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
   ·E  037  PST     ·
   ·1  05 +000100.00 ·
   º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
                  
   Auxiliary   +24V ¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
   Output #5                 ON             ·   OFF
                 0V ¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¿¶¶¶¶¶¶¶¶¶¶¶¶

   Axis Position   ¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶¶¶
    (Absolute)     0                       100

��
   ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
   ·E  037  PST     ·
   ·1  05 -000050.00 ·
   º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
                  
   Auxiliary   +24V ¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
   Output #5              ON        ·   OFF
                 0V ¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¿¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶
                                                         
   Axis Position   ¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶¶¶
    (Absolute)                    -50         0
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4'( &GVGEV�4GIKUVTCVKQP�/CTM�+PRWV��
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  038  REF     ·
·2 0 123 11      ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����#ZKU���1PN[

����&KTGEVKQP�
���HQTYCTF
���TGXGTUG

������5GCTEJ�URGGF�KP���
�����������

�����4GIKUVTCVKQP�CWZKNKCT[�KPRWV�PWODGT

6JG�4'(�EQOOCPF�KU�WUGF�VQ�UGCTEJ�HQT�C�TGIKUVTCVKQP�
TGHGTGPEG��OCTM�HQT�CZKU���QPN[���+V�KU�CNUQ
WUGF�VQ�FGVGTOKPG�VJG�FKTGEVKQP��UGCTEJ�URGGF�CPF�TGIKUVTCVKQP�KPRWV�PWODGT�WUGF�HQT�TGIKUVGTKPI�

9JGP�VJG�4'(�EQOOCPF�KU�TGCF�KP�VJG�%./�RTQITCO��CZKU���OQXGU�CV�VJG�URGEKHKGF�UGCTEJ�URGGF
WPVKN�C�RQUKVKXG�GFIG�QEEWTU�QP�VJG�TGIKUVTCVKQP�CWZKNKCT[�KPRWV���5VGRRKPI�VQ�VJG�PGZV�DNQEM�VCMGU
RNCEG�QPN[�CHVGT�VJG�TGIKUVTCVKQP�OCTM�JCU�DGGP�FGVGEVGF���+H�VJG�PGZV�DNQEM�KU�C�4'2�EQOOCPF��VJG
VYQ�DNQEMU�CTG�TWP�UKOWNVCPGQWUN[���4GHGT�CNUQ�VQ�4'2�EQOOCPF�

9JGP�VJG�TGIKUVTCVKQP�OCTM�KU�FGVGEVGF��VJG�CZKU�FGEGNGTCVGU�CPF�VTCXGNU�KP�TGXGTUG�VQ�VJG�RQUKVKQP�CV
YJKEJ�FGVGEVKQP�QEEWTTGF��+H�KV�KU�PQV�FGUKTCDNG�VQ�JCXG�VJG�CZKU�DCEM�WR�KP�VJKU�OCPPGT��VJG�4'(

QT�4'(�4'2��ECP�DG�HQNNQYGF�D[�C�25+�EQOOCPF���5GV�VJG�25+�HGGF�NGPIVJ�VQ�VJG�FKUVCPEG
TGSWKTGF�VQ�FGEGNGTCVG�VJG�CZKU�HTQO�VJG�UGCTEJ�URGGF�
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4'2 4GIKUVTCVKQP�5GCTEJ�.KOKV�$TCPEJ��
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  039  REP     ·
·370       123456 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

������6CTIGV�DNQEM�PWODGT�
��������

���������5GCTEJ�NGPIVJ�
VQ�QPG�QT�\GTQ�FGEKOCN�RNCEGU��FGRGPFKPI�QP�UGVVKPI�KP�2���

6JG�4'2�EQOOCPF�KU�WUGF�VQ�NKOKV�VJG�OCZKOWO�FKUVCPEG�VTCXGNGF�YJKNG�UGCTEJKPI�HQT�VJG
TGIKUVTCVKQP�OCTM�KPRWV���+V�YKNN�ECPEGN�VJG�TGIKUVTCVKQP�UGCTEJ�KP�VJG�4'(�EQOOCPF��CPF�LWOR�VQ
VJG�VCTIGV�DNQEM���4'(�CPF�4'2�CTG�TWP�UKOWNVCPGQWUN[��VJG�4'2�EQOOCPF�ECPPQV�DG�TWP�D[�KVUGNH�

#V�VJG�UVCTV�QH�VJG�4'(�4'2�EQOOCPFU��VJG�CZKU�OQXGU�CV�VJG�UGCTEJ�URGGF�WPVKN�GKVJGT�VJG
TGIKUVTCVKQP�OCTM�KU�FGVGEVGF��QT�VJG�UGCTEJ�NGPIVJ�JCU�RCUUGF��

+H�VJG�TGIKUVTCVKQP�OCTM�KU�FGVGEVGF��VJG�CZKU�FGEGNGTCVGU�
CU�FGUETKDGF�HQT�VJG�4'(�EQOOCPF��CPF
VJG�%./�UVGRU�VQ�VJG�PGZV�RTQITCO�DNQEM�

+H�VJG�TGIKUVTCVKQP�OCTM�KU�PQV�FGVGEVGF��VJG�CZKU�FGEGNGTCVGU�VQ�C�UVQR�CV�VJG�GPF�QH�VJG�UGCTEJ
NGPIVJ���6JG�CEVWCN�NGPIVJ�VTCXGNGF�YKNN�DG�VJG�UGCTEJ�NGPIVJ�RNWU�VJG�FKUVCPEG�KV�VCMGU�VQ�FGEGNGTCVG
VJG�CZKU�VQ�C�UVQR���#�LWOR�KU�GZGEWVGF�VQ�VJG�VCTIGV�RTQITCO�DNQEM�CV�VJG�GPF�QH�VJG�UGCTEJ�NGPIVJ�
CU�VJG�CZKU�UVCTVU�FGEGNGTCVKPI��

6JG�VCTIGV�DNQEM�UJQWNF�DG�VJG�UVCTV�QH�C�TGEQXGT[�TQWVKPG�YTKVVGP�VQ�TGUVQTG�QRGTCVKQP�HTQO�C
OKUUGF�OCTM���+V�YKNN�PGGF�VQ�DG�EWUVQOK\GF�HQT�GCEJ�CRRNKECVKQP�����
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465 4GVWTP�HTQO�5WDTQWVKPG

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  040  RTS     ·             
·                ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

6JG�465�EQOOCPF�KU�WUGF�VQ�TGVWTP�HTQO�C�UWDTQWVKPG�YJKEJ�JCU�DGGP�ECNNGF�D[�WUKPI�VJG�,54
EQOOCPF���9JGP�VJG�465�EQOOCPF�KU�GPEQWPVGTGF�KP�C�UWDTQWVKPG�RTQITCO��VJG�%./�RTQITCO
TGVWTPU�HTQO�UWDTQWVKPG�VQ�VJG�RTQITCO�DNQEM�VJCV�HQNNQYU�VJG�,54�EQOOCPF��CPF�EQPVKPWG
RTQEGUUKPI�

#P��465�0GUVKPI��GTTQT�QEEWTU�KH�VJG�%./�RTQITCO�GPEQWPVGTU�CP�465�EQOOCPF�YKVJQWV�C�,54
EQOOCPF��VJG�,54�EQOOCPF�OWUV�QEEWT�HKTUV�

5#% 5GV�#DUQNWVG�%QWPVGT��
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  041  SAC     ·
·2 0   +123456.78 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����#ZKU���1PN[

����#DUQNWVG�QHHUGV�
QHHUGV�EJCPIG�
����5GV�CDUQNWVG�RQUKVKQP�YKVJ�RQUKVKQP�GTTQT
����5GV�CDUQNWVG�RQUKVKQP�YKVJQWV�RQUKVKQP�GTTQT


��������������#DUQNWVG�RQUKVKQP�QT�QHHUGV

6JG�5#%�EQOOCPF�KU�WUGF�VQ�UGV�QT�EJCPIG�VJG�XCNWG�QH�VJG�CDUQNWVG�RQUKVKQP�EQWPVGT���#ZKU��
OWUV�DG�JQOGF�DGHQTG�VJKU�EQOOCPF�ECP�DG�WUGF���6JG�CZKU���VTCXGN�NKOKVU�CTG�EJCPIGF�CEEQTFKPI
VJG�FKTGEVKQP�QH�VJG�CDUQNWVG�QHHUGV�RQUKVKQP�
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#ZKU���VTCXGN�NKOKVU�DGHQTG�5#%�EQOOCPF�

Minimum Travel -40 inches    ¼¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½  
Maximum Travel +90 inches   -40         0                     +90 

#ZKU���VTCXGN�NKOKVU�CHVGT�C�5#%�EQOOCPF�YKVJ�CDUQNWVG�QHHUGV�QH�
���KPEJGU�

Minimum Travel -70 inches    ¼¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶À¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶½ 
Maximum Travel +60 inches   -70                0              +60

51� 5ECPPKPI�QH�+PRWVU�CPF�/QFKH[KPI�C�.GPIVJ

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  042  SO1     ·
·1 1 10 000      ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

.GPIVJ�'PVT[�/QFG�
�UV�FKIKV�
����4GCF�FGECFG�UYKVEJGU�
#ZKU���QT���
����5VQTG�NGPIVJ�CPF�URGGF�
CZKU���QPN[�

1PN[�XCNWGU�WR�VQ�VJG�;�XCNWG�CTG�EQPUKFGTGF��JKIJGT�XCNWGU�YKNN�DG�UGV�VQ����

����&GEKOCN�2QUKVKQP�
;�XCNWG���
��QT���FGEKOCNU��FGRGPFKPI�QP�UGVVKPI�KP�2���

(QT���FGEKOCN�RNCEGU (QT���FGEKOCN�RNCEGU

�������������� ������������������

�������������� ������������������

�������������� ������������������

�������������� ������������������

�������������� ������������������

�������������� ������������������

�������������� ������������������

�������������� ������������������

��������5VCTVKPI�+PRWV�0WODGT�::��YKVJ�VJG�$%&�XCNWG�

::����������
::
�������
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::
�������
::
�������

������8GNQEKV[�
#ZKU���1PN[���VQ�DG�WUGF�CHVGT�VJG�NGPIVJ�JCU�DGGP�UVQTGF�

6JG�51��EQOOCPF�KU�WUGF�VQ�TGCF�KP�NGPIVJ�KPHQTOCVKQP�XKC�FGECFG�UYKVEJGU�QT�HTQO�C
RTQITCOOCDNG�NQIKE�EQPVTQNNGT�
2.%��

016'��+H�VJG�+&5�FGECFG�UYKVEJGU�QRVKQP�KU�UGNGEVGF�KP�RCTCOGVGT�����VJG�51��EQOOCPF�YKNN

ECWUG�VJG�GTTQT�OGUUCIG�+NNGICN�%QOOCPF�

'ZCORNG�

#WZ��KPRWV����KU�VJG�NGCUV�UKIPKHKECPV�FKIKV���'PVGT����HQT�VJG�::�GPVT[���+PRWV����KU���
�

::
�����+PRWV����KU�VJG�OQUV�UKIPKHKECPV�FKIKV�
::
�����6JG�%./�OWUV�TGCF�KP�CNN�FGEKOCN
RNCEGU��QPG�CHVGT�VJG�QVJGT���#�51��EQOOCPF�KU�TGSWKTGF�HQT�GCEJ�FGEKOCN�RNCEG���6JG�TGUWNVKPI
KPHQTOCVKQP�KU�UVQTGF�KP�VJG�UCOG�%./�OGOQT[�YJGTG�KPHQTOCVKQP�HTQO�+&5�FGECFG�UYKVEJGU
YQWNF�DG�UVQTGF���6JG�KPHQTOCVKQP�KU�GXCNWCVGF�YKVJ�GKVJGT�VJG�./&�EQOOCPF�
#ZKU���QPN[��QT�VJG
21/�CPF�25/�EQOOCPFU�
#ZKU���QPN[��

(KIWTG�����KU�CP�GZCORNG�QH�CP�GZVGTPCN�FGECFG�UYKVEJ�ITQWR�EQPPGEVKQP�
��FGECFG�UYKVEJGU���WUKPI
VJG�51��EQOOCPF��WUGU�#2'�EQOOCPF�VQ�UYKVEJ�QWVRWVU�

(KIWTG ��� 51� &GECFG )TQWR %QPPGEVKQP
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$.1%-�����%1//#0&�����%1//#0&�&#6#

���� �������#2'� ����������������� (QWTVJ�&GECFG
���� �������9#+� �������
���� �������51�� �������������
���� �������9#+� �������
���� �������#2'� ����������������� 6JKTF�&GECFG������
���� �������9#+� �������
���� �������51�� �������������
���� �������9#+� �������
���� �������#2'� ����������������� 5GEQPF�&GECFG
���� �������9#+� �������
���� �������51�� �������������
���� �������9#+� �������
���� �������#2'� ������������������ (KTUV�&GECFG
���� �������9#+� �������
���� �������51�� �������������
���� �������9#+� �������
���� �������51�� ������������� �� 4GCF�KP�CU�.GPIVJ

6JG�HQWTVJ�FGECFG�KU�TGCF�KP�XKC�QWVRWV�����VJG�VJKTF�XKC�QWVRWV�����VJG�UGEQPF�XKC�QWVRWV�����CPF
VJG�HKTUV�XKC�QWVRWV������+P�VJG�GZCORNG��KPRWVU����VQ����CTG�RTQITCOOGF�CU�CP�KPRWV���6JG�NGPIVJ�KU
VJGP�TGCF�

016'��+V�KU�WUGHWN�VQ�RTQITCO�VJG�51��EQOOCPF�KP�6CUM����#NN�PWODGTU�YJKEJ�CTG�PQV�TGCF�KP


RUGWFQ�PKDDNGU��CTG�CUUWOGF�VQ�DG���
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56* 5GPF�VQ�*QUV

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  043  STH     ·
·0  000          ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����6[RG�QH�KPHQTOCVKQP�VQ�DG�UGPV�VQ�VJG�JQUV�FGXKEG
����5VCVWU�%QFG
����%QWPVGT�UVCVWU�QH�RTGUGV�CPF�CEVWCN�PWODGT�QH�RKGEGU�

6JG�EQWPVGT	U�RTQITCO�DNQEM�PWODGT�OWUV�DG�GPVGTGF�KP�VJG�UVCVWU�EQWPVGT�EQFG�

������5VCVWU�%QFG���%QWPVGT�+PHQTOCVKQP��QRVKQPU�CU�DGNQY�
������%WTTGPV�2QUKVKQP��#ZKU������
������45�6TCPUOKUUKQP�'TTQT���#PF�6GZV
������%WTTGPV�2TQITCO�$NQEM�
6CUM���QPN[�
������%WTTGPV�2QUKVKQP��#ZKU�������
*GZCFGEKOCN�
������%QWPVGT�5VCVWU
������5QHVYCTG�8GTUKQP
:�����+PRWV�5VCVWU
:�����1WVRWV�5VCVWU
������%WTTGPV�2TQITCO�$NQEM�
6CUM�������CPF���
������*CTFYCTG���5QHVYCTG�8GTUKQP
������%WTTGPV�/CVGTKCN�.GPIVJ�+PHQTOCVKQP
������.CUV�/CVGTKCN�.GPIVJ�2TQEGUUGF
������%WTTGPV�1RGTCVKPI�+PHQTOCVKQP
������5[UVGO�+PRWVU���5[UVGO�1WVRWVU�
*GZCFGEKOCN�
������#WZKNKCT[�+PRWVU�5VCVWU��
������
*GZCFGEKOCN�
������#WZKNKCT[�1WVRWVU�5VCVWU�
������
*GZCFGEKOCN�
������'TTQT�%QFG�#PF�'TTQT�/GUUCIG
������/CVGTKCN�.GPIVJ�4WP�1WV
������/CVGTKCN�8GNQEKV[
������6QVCN�2KGEG�0WODGT�%QWPVGT
������6KOG�/GCUWTGOGPV��
������6KOG�/GCUWTGOGPV��
:::���%QWPVGT�2TQITCO�$NQEM�0WODGT�
KH�HKTUV�FKIKV�KU�C���

+P�Z���CPF�Z����Z���+PRWV�QWVRWV�DCPM�PWODGT�����
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6JG�56*�EQOOCPF�KU�WUGF�VQ�VTCPUOKV�QT�UGPF�KPHQTOCVKQP�HTQO�VJG�%./�VQ�C�JQUV�FGXKEG�
EQPPGEVGF�VQ�VJG�HTQPV�QH�VJG�%./�XKC�EQPPGEVQT�:����5VGRRKPI�VQ�VJG�PGZV�DNQEM�VCMGU�RNCEG
KOOGFKCVGN[�CHVGT�VJG�DNQEM�JCU�DGGP�TGCF�

6JG�5GTKCN�+PVGTHCEG�RCTCOGVGTU����CPF����OWUV�DG�EQPHKIWTGF�RTQRGTN[�VQ�EQOOWPKECVG�YKVJ�VJG
JQUV�FGXKEG���4GHGT�VQ�%JCRVGT����5GTKCN�+PVGTHCEG��HQT�OQTG�KPHQTOCVKQP�QP�VJG�UVCVWU�EQFGU�CPF
EQWPVGT�KPHQTOCVKQP�

016'��6JG�56*�EQOOCPF�ECPPQV�DG�RTQITCOOGF�YJGP�WUKPI�VJG�516�YKVJ�5ETGGP/CPCIGT�

56< %QWPVGT�9KVJ�2TGFGHKPGF�,WOR

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  044  STZ     ·
·+0000010 0000500 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»


����������1HHUGV�%QWPV�8CNWG

����������2TGUGV�%QWPV

6JG�56<�EQOOCPF��NKMG�VJG�$#%�EQOOCPF��KU�C�EQWPVGT�EQOOCPF�VJCV�YKNN�ECWUG�VJG�RTQITCO�VQ
GZGEWVG�C�RTGFGHKPGF�LWOR�QH�VJTGG�DNQEMU�DCEM��WPVKN�VJG�RTGUGV�EQWPV�KU�TGCEJGF���'CEJ�VKOG�VJG
56<�RTQITCO�DNQEM�KU�GZGEWVGF��VJG�CEVWCN�EQWPV�KPETGOGPVU�D[�QPG���+H�VJG�CEVWCN�EQWPV�GSWCNU�VJG
RTGUGV�EQWPV��VJG�CEVWCN�%QWPV�KU�UGV�VQ�\GTQ�CPF�UVGRRKPI�VQ�VJG�PGZV�RTQITCO�DNQEM�PWODGT�VCMGU
RNCEG���+H�VJG�CEVWCN�EQWPV�KU�NGUU�VJCP�VJG�RTGUGV�EQWPV��VJGP�VJG�DCEMYCTF�LWOR�QEEWTU�CICKP��6JKU
UGSWGPEG�EQPVKPWGU�WPVKN�VJG�RTGUGV�EQWPV�KU�TGCEJGF�

6JG�QHHUGV�EQWPV�XCNWG�KU�WUGF�VQ�EJCPIG�VJG�CEVWCN�EQWPV���6JG�QHHUGV�EQWPV�XCNWG�KU�EJCPIGF�D[
GPVGTKPI�VJG�QHHUGV�KP�VJG�56<�EQOOCPF�CPF�RTGUUKPI�VJG�UVQTG�MG[���5QOG�QH�VJG�YC[U�VJG�QHHUGV
EQWPV�XCNWG�ECP�DG�EJCPIGF�CTG�FGUETKDGF�DGNQY�


����������#FF�QHHUGV�EQWPV�XCNWG�VQ�VJG�CEVWCN�EQWPV

�����������5WDVTCEV�QHHUGV�EQWPV�XCNWG�HTQO�CEVWCN�EQWPV���

�����������5GV�CEVWCN�EQWPV�VQ�\GTQ


����������#EVWCN�EQWPV�WPEJCPIGF

���QT

�����������#EVWCN�EQWPV�WPEJCPIGF
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(QT�C�FGUETKRVKQP�QH�VJG�QHHUGV�EQWPV�XCNWG��TGHGT�VQ�VJG�$#%�EQOOCPF���6JG�CEVWCN�EQWPV�ECP�DG
UGV�VQ�\GTQ�D[�KUUWKPI�C�%.%�EQOOCPF�KP�VJG�%./�RTQITCO�

016'��+H�C�RQYGT�NQUU�QT�'�5VQR�EQPFKVKQP�QEEWTU��VJG�CEVWCN�EQWPV�KU�OCKPVCKPGF�KP�4#/�D[

DCVVGT[�DCEMWR�

8%%� 8GNQEKV[�%JCPIG��
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  045  VCC     ·
·2  123456.78 100 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

����#ZKU���1PN[

������������8GNQEKV[�%JCPIG�&KUVCPEG�
��QT���FGEKOCN�RNCEGU��FGRGPFKPI�QP�RCTCOGVGT����

������5RGGF�KP�RGTEGPVCIG�
����������QH�VJG�8GNQEKV[�#ZKU����RCTCOGVGT����

6JG�8%%�EQOOCPF�KU�WUGF�VQ�EJCPIG�VJG�EWTTGPV�XGNQEKV[�TCVG�HQT�CZKU�����6JG�8%%�EQOOCPF�KU
WUGF�KP�EQPLWPEVKQP�YKVJ�CZKU���RQUKVKQP�EQOOCPFU�21#��21+��CPF�21/���6JG�8%%�EQOOCPF
UJQWNF�DG�RTQITCOOGF�CHVGT�VJG�RQUKVKQP�EQOOCPFU��5VGRRKPI�VQ�VJG�PGZV�DNQEM�VCMGU�RNCEG�CHVGT
VJG�XGNQEKV[�EJCPIG�FKUVCPEG�JCU�DGGP�VTCXGNGF�

016'��+H�VJG�XGNQEKV[�EJCPIG�FKUVCPEG�URGEKHKGF�KU�NQPIGT�VJCP�VJG�RTGXKQWU�RQUKVKQP�EQOOCPF��VJG

%./�YKNN�UVGR�VQ�VJG�PGZV�DNQEM�CHVGT�CZKU���TGCEJGU�RQUKVKQP�VQNGTCPEG��5GG�2CTCOGVGT����
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'ZCORNG�

#ZKU���YKNN�OQXG�����KPEJGU�KP�VJG�RQUKVKXG�FKTGEVKQP���6JG�XGNQEKV[�EJCPIGU�YJGP�CZKU���JCU
TGCEJGF��������CPF����KPEJGU���(QT�VJKU�GZCORNG�VQ�YQTM�RTQRGTN[��CWZKNKCT[�QWVRWV����OWUV�DG
UVQTGF�KP�VJG�CZKU���RQUKVKQP�VQNGTCPEG��RCTCOGVGT����

�����,/2����� �,WOR�VQ�RTQITCO�DNQEM����
�����21+ ��
������������� �#ZKU���OQXGU�VQ�
����KPEJGU�CV��������
�����8%% ���������������� �#ZKU���TGCEJGU����KPEJGU��XGNQEKV[�EJCPIGU�VQ��������
�����8%% ���������������� �#ZKU���TGCEJGU����KPEJGU��XGNQEKV[�EJCPIGU�VQ��������

�����8%% ���������������� �#ZKU���TGCEJGU����KPEJGU��XGNQEKV[�EJCPIGU�VQ�����

�����#65 �� � �#EMPQYNGFIG�CZKU���KU�KP�RQUKVKQP
�����9#+������� �&YGNN�HQT���UGEQPF�
�����,/2����� �,WOR�DCEM�VQ�RTQITCO�DNQEM�����CPF�TGRGCV�E[ENG�

(KIWTG ��� 8GNQEKV[ %JCPIG %QOOCPF
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8'1 8GNQEKV[�1XGTTKFG�
#ZKU���1PN[�

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  045  VEO     ·
·2 1 3 111 0     ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
��
����#ZKU���
1PN[�

����1XGTTKFG�+PRWV�5GNGEVKQP�
����8'1�EQOOCPF�KU�VWTPGF�QHH�QT�QXGTTKFG�CU�UGV�KP�8CTKCVKQPU��RCTCOGVGT������������� �

��1XGTTKFG�XKC�CP�CPCNQI�KPRWV�
#'��
����1XGTTKFG�XKC�$KPCT[�KPRWVU�
#WZKNKCT[�+PRWVU�������
����1XGTTKFG�XKC�)TC[�%QFG�
#WZKNKCT[�+PRWVU��������
����2TQITCOOGF�1XGTTKFG�
4GSWKTGU�8GNQEKV[�(CEVQT�GPVT[�

����1XGTTKFG�7RFCVG
������4GCF�VJG�1XGTTKFG�XCNWG�GXGT[���OU�
������4GCF�VJG�1XGTTKFG�XCNWG�QPN[�YJGP�8'1�EQOOCPF�CRRGCTU�KP�VJG�RTQITCO�

������������������
������8GNQEKV[�(CEVQT�VQ���FGEKOCN�RNCEGU�
����������
���������
4GSWKTGU�1XGTTKFG�+PRWV�5GNGEVKQP�����
�������������������
����1XGTTKFG�+PRWV�8CNWG

������4GRTGUGPVU�C�HCEVQT�VQ�FGVGTOKPG�VJG�TGUWNVKPI�XGNQEKV[�
������4GRTGUGPVU�C�NKOKVKPI�HCEVQT�

�
6JG�8'1�EQOOCPF�KU�WUGF�VQ�QXGTTKFG�VJG�XGNQEKV[�HQT�CZKU���QPN[���6JG�OCZKOWO�XGNQEKV[�KU
FGHKPGF�KP�VJG�8GNQEKV[�#ZKU����RCTCOGVGT����CPF�YKNN�NKOKV�VJG�OCZKOWO�XGNQEKV[�QXGTTKFG���#NUQ�
VJG�CZKU���RQUKVKQP�EQOOCPF�
21#��25+��%10��GVE��ECP�DG�WUGF�VQ�NKOKV�VJG�CZKU���OCZKOWO
XGNQEKV[�QXGTTKFG�D[�EJCPIKPI�VJG�RGTEGPVCIG�QH�OCZKOWO�XGNQEKV[�KP�VJG�EQOOCPF�

6JG�HKTUV�FKIKV�KP�VJG�8'1�EQOOCPF�KU�HQT�VJG�CZKU�PWODGT���6JG�CZKU�PWODGT�OWUV�CNYC[U�DG�VYQ
YJGP�WUKPI�VJG�8'1�EQOOCPF�

1XGTTKFG�+PRWV�5GNGEVKQP

6JG�UGEQPF�FKIKV�FGVGTOKPGU�VJG�V[RG�QH�QXGTTKFG�VQ�DG�UGNGEVGF���+H�VJG�UGEQPF�FKIKV�KU�C�\GTQ�VJGP
VJG�XGNQEKV[�QXGTTKFG�KU�FKUCDNGF���+H�VJG�XGNQEKV[�QXGTTKFG�KU�GPCDNGF�KP�VJG�8CTKCVKQPU��RCTCOGVGT
����VJGP�VJG�XGNQEKV[�QXGTTKFG�UGNGEVGF�KP�RCTCOGVGT����YKNN�DG�KP�CHHGEV�
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+H�VJG�UGEQPF�FKIKV�KU�C����VJGP�VJG�XGNQEKV[�QXGTTKFG�XKC�CP�CPCNQI�KPRWV�KU�UGNGEVGF���9JGP�CP
CPCNQI�EQOOCPF�XQNVCIG�QH�\GTQ�VQ�VGP�XQNVU�KU�CRRNKGF�VQ�VJG�#'��
EQPPGEVQT�:���RKP������YKVJ
TGHGTGPEG�VQ�VJG���8�
EQPPGEVQT�:���RKP������CZKU���XGNQEKV[�YKNN�DG�QXGTTKFFGP���4GHGT�VQ�%JCRVGT
���8CTKCVKQPU��RCTCOGVGT����HQT�OQTG�KPHQTOCVKQP�CPF�JQY�VQ�EQPPGEV�VJG�CPCNQI�KPRWV�XQNVCIG�VQ
VJG�%./�

+H�VJG�UGEQPF�FKIKV�KU�C����VJGP�VJG�XGNQEKV[�QXGTTKFG�XKC�DKPCT[�KPRWVU�KU�UGNGEVGF���#WZKNKCT[�KPRWVU
��VJTQWIJ����CTG�WUGF�VQ�RTQXKFG�C�DKPCT[�KPRWV�VQ�UGNGEV�VJG�RGTEGPVCIG�QH�OCZKOWO�XGNQEKV[�HQT
CZKU�����#WZKNKCT[�KPRWV���KU�VJG�NGCUV�UKIPKHKECPV�FKIKV�
�@���VJTQWIJ�VJG�OQUV�UKIPKHKECPV�FKIKV�
CWZKNKCT[�KPRWV����
�@���

+H�VJG�UGEQPF�FKIKV�KU�C����VJGP�VJG�XGNQEKV[�QXGTTKFG�XKC�ITC[�EQFG�KPRWVU�KU�UGNGEVGF���#WZKNKCT[
KPRWVU����VJTQWIJ����CTG�WUGF�VQ�RTQXKFG�C�ITC[�EQFG�KPRWV�VQ�UGNGEV�VJG�RGTEGPVCIG�QH�OCZKOWO
XGNQEKV[�HQT�CZKU�����#WZKNKCT[�KPRWV����KU�VJG�NGCUV�UKIPKHKECPV�FKIKV�
�@���VJTQWIJ�VJG�OQUV
UKIPKHKECPV�FKIKV��CWZKNKCT[�KPRWV����
�@�����4GHGT�VQ�%JCRVGT����8CTKCVKQPU�RCTCOGVGT�����HQT�CP
KPRWV�VCDNG�CPF�OQTG�KPHQTOCVKQP�QP�JQY�VJG�ITC[�EQFG�KPRWVU�QRGTCVG�

+H�VJG�UGEQPF�FKIKV�KU�C����VJGP�VJG�RTQITCOOGF�QXGTTKFG�KU�UGNGEVGF���6JG�RTQITCOOGF�QXGTTKFG
OWUV�JCXG�UQOG�XCNWG�GPVGTGF�KPVQ�VJG�XGNQEKV[�HCEVQT���9JGP�VJG�UGEQPF�FKIKV�KU�C���CPF�C�XGNQEKV[
HCEVQT�KU�RTQITCOOGF��VJG�XGNQEKV[�QXGTTKFG�ECP�DG�UECNGF�QT�NKOKVGF�VQ�VJG�XCNWG�RTQITCOOGF�KP
VJG�XGNQEKV[�HCEVQT���6JG�XGNQEKV[�HCEVQT�UECNKPI�QT�NKOKVKPI�KU�FGVGTOKPGF�D[�VJG�QXGTTKFG�KPRWV
XCNWG�RTQITCOOGF�KP�VJG�8'1�EQOOCPF�

1XGTTKFG�7RFCVG

6JG�VJKTF�FKIKV�URGEKHKGU�YJGP�VJG�XGNQEKV[�QXGTTKFG�YKNN�DG�WRFCVGF��

9JGP�VJG�VJKTF�FKIKV�KU�C����VJG�XGNQEKV[�QXGTTKFG�YKNN�DG�EJGEMGF�CPF�WRFCVGF�GXGT[�VYQ
OKNNKUGEQPFU���9JGP�VJG�VJKTF�FKIKV�KU�C���VJTQWIJ����VJG�XGNQEKV[�QXGTTKFG�YKNN�DG�EJGEMGF�CPF
WRFCVGF�QPN[�QPEG�QT�GXGT[�VKOG�VJG�8'1�EQOOCPF�KU�GPEQWPVGTGF�KP�VJG�WUGT�RTQITCO�

8GNQEKV[�(CEVQT

6JG�HQWTVJ�VJTQWIJ�UKZVJ�FKIKVU�URGEKH[�VJG�XGNQEKV[�HCEVQT���6JG�XGNQEKV[�HCEVQT�KU�VQ�VJTGG�FGEKOCN
RNCEGU�
�������������6JG�XGNQEKV[�HCEVQT�KU�QPN[�WUGF�YJGP�VJG�QXGTTKFG�KPRWV�UGNGEVKQP�KU�C�����6JG
XGNQEKV[�HCEVQT�ECP�DG�UECNGF�QT�NKOKVGF�FGRGPFKPI�QP�VJG�QXGTTKFG�KPRWV�XCNWG�RTQITCOOGF�KP�VJG
8'1�EQOOCPF�
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1XGTTKFG�+PRWV�8CNWG

6JG�UGXGPVJ�FKIKV�URGEKHKGU�VJG�QXGTTKFG�KPRWV�XCNWG���6JG�QXGTTKFG�KPRWV�XCNWG�OWUV�DG�C���CPF�C
XGNQEKV[�HCEVQT�OWUV�DG�RTQITCOOGF�KP�VJG�8'1�EQOOCPF��

9JGP�VJG�UGXGPVJ�FKIKV�KU�C����VJG�QXGTTKFG�KPRWV�XCNWG�YKNN�UECNG�VJG�CZKU���XGNQEKV[���6JKU�UECNKPI
YKNN�TGOCKP�KP�GHHGEV�WPVKN�KV�KU�EJCPIGF�D[�CPQVJGT�8'1�EQOOCPF�KP�VJG�WUGT�RTQITCO�

9JGP�VJG�UGXGPVJ�FKIKV�KU�C���VJTQWIJ����VJG�QXGTTKFG�KPRWV�XCNWG�YKNN�NKOKV�VJG�CZKU���XGNQEKV[��
6JKU�NKOKV�KU�FGVGTOKPGF�D[�VJG�XGNQEKV[�HCEVQT�RTQITCOOGF�KP�VJG�8'1�EQOOCPF���2QUKVKQP
EQOOCPFU�VJCV�JCXG�C�NQYGT�XGNQEKV[�VJCP�VJKU�NKOKV�YKNN�PQV�DG�CHHGEVGF���6JKU�NKOKV�YKNN�TGOCKP�KP
GHHGEV�WPVKN�KV�KU�EJCPIGF�D[�CPQVJGT�8'1�EQOOCPF�KP�VJG�WUGT�RTQITCO�

9#+ 6KOG�&GNC[

¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹  
·E  046  WAI     ·
·00.50           ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

��������&YGNN�VKOG�
������������UGEQPFU�

6JG�9#+�EQOOCPF�KU�WUGF�VQ�UGV�WR�C�FYGNN�VKOG�KP�VJG�%./�RTQITCO���9JGP�VJG�%./�RTQITCO
GPEQWPVGTU�C�9#+�EQOOCPF��VJG�%./�YCKVU�KP�VJKU�RTQITCO�DNQEM�WPVKN�VJG�URGEKHKGF�VKOG�JCU
GNCRUGF��VJGP�UVGRU�VQ�VJG�PGZV�DNQEM�
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������6[RKECN�(N[KPI�%WVQHH�2TQITCO�HQT�#ZKU��

6JG�HQNNQYKPI�RTQITCO�KU�CP�GZCORNG�QH�C�V[RKECN�HN[KPI�EWVQHH�QRGTCVKQP���+V�FGHKPGU�VJG�RCTV
NGPIVJ��VJG�OKPKOWO�EWV�RQKPV��EWV�E[ENG��CPF�OKPKOWO�UVTQMG�

�����������012��2TQITCO�012U�KP�VJGUG�DNQEMU�
����VJTQWIJ������HQT�HWVWTG�WUG�

2CTV�.GPIVJ�

��� ./.����������� ��2CTV�.GPIVJ�KU����KPEJGU
��� ,54����� ��,WOR�VQ�UWDTQWVKPG�CV�DNQEM����
��� 56<��
��������������� ��2CTV�EQWPVGT�KU�UGV�VQ�����RCTVU
��� ,/2����� ��,WOR�VQ�DNQEM����

�������

5GSWGPEG�

��� ,54����� ��,WOR�VQ�UWDTQWVKPG�CV�DNQEM����
��� ,54����� ��,WOR�VQ�UWDTQWVKPG�CV�DNQEM����
��� ,54����� ��,WOR�VQ�UWDTQWVKPG�CV�DNQEM����
��� (70������� ��(WPEVKQP�EQOOCPF�QHH
��� (70������� ��(WPEVKQP�EQOOCPF�QP
��� '15 ��'PF�QH�U[PEJTQPK\CVKQP
��� 465 ��4GVWTP�HTQO�UWDTQWVKPG

��
2TQITCO�DNQEM�����

/KPKOWO�%WV�2QKPV�

��� 256��������
��������� ��/KPKOWO�EWV�RQKPV�KU����KPEJGU
��� $%#������������ ��%QPFKVKQPCN�LWOR�VQ�DNQEM�����KH�CWZ��QWVRWV����KU�QP�
��� 465 ��4GVWTP�HTQO�UWDTQWVKPG

��
2TQITCO�DNQEM�����



+#������

%./������/

                                                                                                                                                  
4'8��$������� 241)4#//+0) ����

%WV�%[ENG�

��� #'#������ ��6WTP�QP�CWZKNKCT[�QWVRWV�����HKTG�
GPGTIK\G��UJGCT�UCY�
��� 9#+������� ��5JGCT�VKOG�KU����UGEQPFU�
����OU�
��� #'#������ ��6WTP�QHH�CWZKNKCT[�QWVRWV�����TGVTCEV�UJGCT�UCY�
��� 465 ��4GVWTP�HTQO�UWDTQWVKPG

��
2TQITCO�DNQEM�����

/KPKOWO�5VTQMG�

��� 256�������
��������� ��/KPKOWO�UVTQMG�KU�������KPEJGU
��� $%#��������� ��%QPFKVKQPCN�LWOR�VQ�DNQEM�����KH�CWZ��QWVRWV����KU�QP�
��� 465 ��4GVWTP�HTQO�UWDTQWVKPG

��
2TQITCO�$NQEM�����
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6JKU�EJCRVGT�EQXGTU�KPUVCNNCVKQP�CPF�KPKVKCN�UVCTV�WR�RTQEGFWTGU�HQT�VJG�%./�EQPVTQN�U[UVGO��+P

CFFKVKQP�VQ�VJG�%./�EQPVTQN�OQFWNG��C�U[UVGO�KU�OCFG�WR�QH�UGTXQ�CORNKHKGT
U���C�RQYGT�UWRRN[

CPF�UGTXQOQVQT
U����6JG�KPUVTWEVKQPU�KP�VJKU�EJCRVGT�RTKOCTKN[�FGUETKDG�JQY�VQ�KPUVCNN�VJG�%./

%QPVTQN�/QFWNG���+PUVTWEVKQPU�HQT�VJG�QVJGT�EQORQPGPVU�
68/�QT�-&8�RQYGT�UWRRN[��6&/�QT

-&5�UGTXQ�CORNKHKGTU��GVE���CTG�GZRNCKPGF�KP�FGVCKN�KP�VJGKT�TGURGEVKXG�OCPWCNU��

6QQNU�CPF�GSWKROGPV�TGSWKTGF�

X�UOCNN�UVCPFCTF�VKR�UETGYFTKXGT�������DNCFG

X�YTGPEJ�HQT������OCEJKPG�V[RG�DQNVU�
HQT�OQWPVKPI�OQFWNGU�

X���OO�CPF����OO�PWVFTKXGTU

X�OWNVK�OGVGT�
81/�

X�QUEKNNQUEQRG�YKVJ�OGOQT[��QT�C�EJCTV�TGEQTFGT�
TGSWKTGF�QPN[�HQT�U[UVGO�VWPKPI��

�����7PRCEMKPI�CPF�2CTVU�+PXGPVQT[

6JG�%./�U[UVGO�KU�UJKRRGF�KP�TGKPHQTEGF�ECTFDQCTF�ECTVQPU�CPF�KU�UWHHKEKGPVN[�RCEMGF�VQ�YKVJUVCPF

PQTOCN�UJKRRKPI�CEVKXKV[���7RQP�TGEGKXKPI�GSWKROGPV��KPURGEV�UJKRRKPI�ECTVQP�HQT�CP[�GXKFGPEG�QH

GZVGTPCN�FCOCIG��UWEJ�CU�TKRU��RWPEVWTGU�QT�YCVGT�OCTMU���+H�C�ECTVQP�UJQYU�CP[�UKIP�QH�FCOCIG�

KOOGFKCVGN[�KPURGEV�EQPVGPVU�CPF�EQPVCEV�VJG�ECTTKGT�VQ�OCMG�C�FCOCIG�ENCKO�KH�PGEGUUCT[�

1RGP�VJG�ECTVQPU�CPF�TGOQXG�VJG�RCEMKPI�OCVGTKCN�HTQO�CTQWPF�VJG�GSWKROGPV���4GOQXG�VJG

GSWKROGPV�CPF�RNCEG�QP�C�HKTO�NGXGN�UWTHCEG�

����������%./�5VCPFCTF�2CTVU

6JG�UVCPFCTF�U[UVGO�EQPVCKPU�VJG�HQNNQYKPI�KVGOU�

X�6JG�%./�OQFWNG

X�%./�ECDNG�UGV�YJKEJ�EQPVCKPU�

������GC��+-5�����
%./�+PRWV�ECDNG����������������������

������GC��+-5�����
%./�1WVRWV�ECDNG�

������GC��+-5�����
+PETGOGPVCN�'PEQFGT�/GCUWTKPI�9JGGN�ECDNG�

������GC��+-5�����
#ZKU���+PETGOGPVCN�'PEQFGT�ECDNG�

016'��+-5�����KU�PQV�PGGFGF�KH�CZKU���KU�PQV�WUGF�
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X�%./�'NGEVTKECN�#EEGUUQT[�-KV�
'���%./��

������GC�����RKP�2JQGPKZ�EQPPGEVQT

������GC����RKP�2JQGPKZ�EQPPGEVQT

����9KTG�VKG�YTCRU

������������%./�1RVKQPCN�'SWKROGPV

X�4GOQVG�-G[RCF����#EEGUUQTKGU�KPENWFG�

������GC��4GOQVG�MG[RCF�GZVGPUKQP�ECDNG�
V[RKECNN[���OGVGTU�

������GC��&WCN�UKFG�CFJGUKXG�HQCO�ICUMGVU�HQT�VJG�MG[RCF

������GC��%./�HCEG�RNCVG�EQXGT

X�+&5�#UUGODN[��YKVJ�'NGEVTKECN�CEEGUUQT[�MKV�

������GC����RKP�2JQGPKZ�EQPPGEVQT

������GC��+-5����

016'��+-5�����KU�C�UGTKCN�KPVGTHCEG�ECDNG���+V�JCU�CP�45�����EQPPGEVQT�CV�QPG�GPF��CPF

HGTTWNG�EQPPGEVQTU�CV�VJG�QVJGT�
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������/QWPVKPI�%CDKPGV

6JG�%./�CPF�KVU�CUUQEKCVGF�OQFWNGU�CTG�FGUKIPGF�HQT�UKFG�D[�UKFG�OQWPVKPI��WUKPI�VYQ�UETGYU�RGT

OQFWNG���6JG[�UJQWNF�DG�KPUVCNNGF�KP�C�ECDKPGV�QT�GPENQUWTG�VJCV�QHHGTU�RTQVGEVKQP�HTQO

EQPVCOKPCPVU��YCVGT�CPF�QKN��GVE���+PFTCOCV�TGEQOOGPFU�C�0'/#���QT����GPENQUWTG�QT�GSWKXCNGPV�


(KI�������

016'��+H�CZKU���KU�WUGF��KPUVCNN�VJG�CZKU���6&/�CORNKHKGT�DGVYGGP�VJG�CZKU���6&/�CORNKHKGT�CPF

VJG�%./�EQPVTQN�

(KIWTG ��� %./ 5[UVGO /QFWNGU
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�����2QYGT�4GSWKTGOGPVU�CPF�%QPPGEVKQPU

6JG�%./�TGSWKTGU�
���8FE��UWRRNKGF�HTQO�VJG�68/�
QT�-&8���QT�HTQO�CP�GZVGTPCN�
���8FE

UWRRN[���4GHGT�VQ�UGEVKQP�������HQT�RQYGT�URGEKHKECVKQPU�HQT�VJG�%./�CPF�KVU�QRVKQPU�

������%CDNG�4QWVKPI

(QT�JKIJGT�QRGTCVKPI�TGNKCDKNKV[��CPF�VQ�TGFWEG�KPVGTHGTGPEG�HTQO�GNGEVTKECN�PQKUG��WUG�UJKGNFGF

HGGFDCEM�ECDNGU�CPF�TQWVG�VJGO�CYC[�HTQO�JKIJ�XQNVCIG�RQYGT�

&Q�PQV�TQWVG�VJG�%./�ECDNGU�PGCT�OCEJKPGU�VJCV�FTCY�JKIJ�CORGTCIG��UWEJ�CU�YGNFKPI�GSWKROGPV�

�6JG[�RTQFWEG�UVTQPI�OCIPGVKE�HKGNFU�CPF�ECP�ECWUG�KPVGTHGTGPEG�

5WRRTGUU�KPFWEVKXG�NQCFU�
UWEJ�CU�UQNGPQKFU�CPF�OQVQTU��VJCV�CTG�UYKVEJGF�QP�CPF�QHH�FWTKPI�%./

QRGTCVKQP��WUG�4�%�PGVYQTMU�HQT�#�%��QT�FKQFGU�HQT�&�%�

%QTTGEV�ITQWPFKPI�KU�GUUGPVKCN�HQT�VTQWDNG�HTGG�QRGTCVKQP���6JG�ITQWPF�EQPPGEVKQP�OWUV�DG�OCFG

GZCEVN[�CU�FGUETKDGF�D[�VJG�DTCPEJKPI�EQPFKVKQPU�UJQYP�KP�VJG�YKTKPI�FKCITCO�

������6TCPUHQTOGT���*GCV�&KUUKRCVKQP

6JG�KPEQOKPI���RJCUG�RQYGT�OWUV�DG�ITQWPF�TGHGTGPEGF���7UG�CP�KUQNCVKQP�VTCPUHQTOGT�YKVJ�C��;�

UGEQPFCT[�KH�VJG�ITQWPF�TGHGTGPEG�ECPPQV�DG�EQPHKTOGF���4GHGT�VQ�68/�-&8�OCPWCN�QT�QVJGT

+PFTCOCV�FQEWOGPVCVKQP�HQT�CFFKVKQPCN�KPHQTOCVKQP�

+H�C�VTCPUHQTOGT�KU�PGGFGF�HQT�QRGTCVKQP��UGNGEV�C�NQECVKQP�ECTGHWNN[���&Q�PQV�KPUVCNN�VJG�VTCPUHQTOGT

KP�VJG�UCOG�ECDKPGV�CU�VJG�%./�OQFWNGU�WPNGUU�C�UWHHKEKGPV�OGVJQF�QH�EQQNKPI�KU�CRRNKGF�

������*CTFYCTG�+PUVCNNCVKQP

6JG�%./�CPF�KVU�CUUQEKCVGF�OQFWNGU�OQWPV�VQ�VJG�DCEM�YCNN�QH�VJG�GSWKROGPV�GPENQUWTG���6JG

OQFWNG�OQWPVKPI�DTCEMGVU�CTG�RTG�FTKNNGF�KP�VYQ�RNCEGU�VQ�CEEGRV�����KPEJ�OCEJKPG�UETGYU�

4GHGT�VQ�#RRGPFKZ�'�HQT�OQWPVKPI�JQNG�FKOGPUKQPU�CPF�NQECVKQP�QH�VJG�%./�OQFWNG��VJG�EWV�QWV

FKOGPUKQPU�HQT�VJG�TGOQVG�MG[RCF��MG[RCF�ICUMGV��MG[RCF�TGRNCEGOGPV�RCPGN�
HCEG�RNCVG�EQXGT��

CPF�OQWPVKPI�JQNGU�CPF�EWVQWV�FKOGPUKQPU�HQT�VJG�QRVKQPCN�+&5

6JG�OQWPVKPI�FKOGPUKQPU�CPF�ECDKPGV�EWVQWV�FCVC�HQT�VJG�68/�
-&8��CPF�VJG�6&/�
-&5��CTG

NQECVGF�KP�GCEJ�WPKV	U�UWRRQTV�OCPWCN�
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6JG�OGVJQF�HQT�OQWPVKPI�VJG�/#%�UGTXQOQVQT�KU�FGRGPFGPV�WRQP�VJG�CRRNKECVKQP���#FFKVKQPCN

KPHQTOCVKQP�CPF�C�FTCYKPI�RCEMCIG�CTG�CXCKNCDNG�QP�TGSWGUV�HTQO�+PFTCOCV�

������'NGEVTKECN�+PUVCNNCVKQP

6JGTG�CTG�OCP[�XCTKCVKQPU�QH�YKTKPI�VGEJPKSWGU�WUGF�VQ�EQPPGEV�VJG�%./�VQ�VJG�OCEJKPG�DWKNFGT	U

GSWKROGPV���6JG�+PVGTEQPPGEV�&TCYKPIU�UWRRNKGF�YKVJ�VJKU�OCPWCN�UJQY�CP�GZCORNG�QH�VJG

TGEQOOGPFGF�%./�EQPPGEVKQPU�VQ�C�V[RKECN�HN[KPI�EWVQHH�OCEJKPG���#RRGPFKZ�#�EQPVCKPU

FTCYKPIU�HQT�UKPING�CZKU�
CZKU���QPN[��%./�KPVGTEQPPGEVU�
&TCYKPI�$'��������TGHGT�VQ�#RRGPFKZ

$�HQT���CZKU�%./�KPVGTEQPPGEVU�
&TCYKPI�$'�������

������%./�%QPPGEVQTU

6JKU�UGEVKQP�FGUETKDGU�VJG�EQPPGEVQTU�QP�VJG�%./�OQFWNG���4GHGT�VQ�(KIWTG�����
5VCPFCTF�8GTUKQP

%./��QT�(KIWTG�����
'ZRCPUKQP�8GTUKQP�%./��KP�EJCRVGT���HQT�CP�KNNWUVTCVKQP�QH�VJG�%./�OQFWNG

CPF�KVU�EQPPGEVQTU�

%QPPGEVQT�:���#ZKU���/GCUWTKPI�9JGGN�+PETGOGPVCN�'PEQFGT�+PRWV

(GOCNG�&D���EQPPGEVQT�KU�NQECVGF�QP�VJG�VQR�QH�VJG�%./�

6JG�V[RKECN�GPEQFGT�WUGF�KU�C���XQNV��SWCFTCVWTG�V[RG�KPETGOGPVCN�GPEQFGT��QPG�HQT�VJG�CZKU���CPF�C

UGEQPF�WPKV�HQT�VJG�OGCUWTKPI�YJGGN���6JG�CZKU���GPEQFGT�KU�CNYC[U�OQWPVGF�QP�VJG�DCEM�QH�VJG

OQVQT���6JG�OGCUWTKPI�YJGGN�GPEQFGT�UJQWNF�DG�KPUVCNNGF�UQ�VJCV�VJG�OGCUWTKPI�YJGGN�TKFGU�HNCV�QP

VJG�OCVGTKCN�DGKPI�RTQEGUUGF�

%QPPGEVQT�:���#ZKU���+PETGOGPVCN�'PEQFGT�+PRWV

(GOCNG�&D���EQPPGEVQT�KU�NQECVGF�QP�VJG�VQR�QH�VJG�%./�

6JG�V[RKECN�GPEQFGT�WUGF�KU�VJG���XQNV��SWCFTCVWTG�V[RG���6JG�CZKU���GPEQFGT�KU�CNYC[U�OQWPVGF�QP

VJG�DCEM�QH�VJG�OQVQT�

%QPPGEVQT�:���5[UVGO�+PRWVU�#WZKNKCT[�+PRWVU

/CNG�&D���EQPPGEVQT�KU�NQECVGF�QP�VJG�VQR�QH�VJG�%./�

6JG�%./�U[UVGO�KPRWVU�CPF�CWZKNKCT[�KPRWVU�TGSWKTG�
���XQNVU���4GHGT�VQ�EJCRVGT����(WPEVKQPCN

&GUETKRVKQP�QH�+�1�+PVGTEQPPGEVKQPU��HQT�OQTG�KPHQTOCVKQP�
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%QPPGEVQT�:���5[UVGO�1WVRWVU�#WZKNKCT[�1WVRWVU

(GOCNG�&D���EQPPGEVQT�KU�NQECVGF�QP�VJG�VQR�QH�VJG�%./�

6JG�%./�U[UVGO�QWVRWVU�CPF�CWZKNKCT[�QWVRWVU�UWRRN[�
���XQNVU�&�%������OKNNKCORU�VQ�GZVGTPCN

FGXKEGU���4GHGT�VQ�EJCRVGT����(WPEVKQPCN�&GUETKRVKQP�QH�+�1�+PVGTEQPPGEVKQPU��HQT�OQTG

KPHQTOCVKQP�

%QPPGEVQT�:���%QOOCPF�%QPPGEVQT

6JKU����RKP�2JQGPKZ�EQPPGEVQT�KU�NQECVGF�QP�VJG�NQYGT�HTQPV�RCPGN�QH�VJG�%./�CPF�KU�WUGF�HQT

XCTKQWU�KPRWVU�CPF�QWVRWVU��KPENWFKPI��
���XQNVU�HTQO�VJG�+PFTCOCV�RQYGT�UWRRN[�
68/��-&8�

GVE����VJG�$D�EQPVCEVU�YJKEJ�CTG�KPENWFGF�KP�VJG��&TKXG�1P��KPVGTEQPPGEVKQP��CPF�VJG�CPCNQI

EQOOCPF�QWVRWVU�VQ�VJG�CORNKHKGT	U�EQOOCPF�KPRWVU�
6&/��-&5��GVE���

016'��6Q�RTGXGPV�C�ITQWPF�NQQR�EQPFKVKQP��EQPPGEV�VJG�UJKGNFU�HTQO�VJG�EQOOCPF�ECDNG�VQ�VJG

UGTXQ�CORNKHKGT�QPN[���4GHGT�VQ�#RRGPFKZ�#�
&TCYKPI�0Q��$'�������QT�#RRGPFKZ�$�
&TCYKPI�0Q�

$'��������UJGGV���HQT�OQTG�KPHQTOCVKQP�

%QPPGEVQT�:���45������������5GTKCN�%QOOWPKECVKQP�2QTV�
+PVGTHCEG�

(GOCNG�&D���EQPPGEVQT�KU�NQECVGF�QP�%./�NQYGT�HTQPV�RCPGN�

+V�KU�WUGF�HQT�UGTKCN�EQOOWPKECVKQP�DGVYGGP�VJG�%./�CPF�C�JQUV�FGXKEG��UWEJ�CU�RGTUQPCN

EQORWVGT��516�QT�+&5�QRVKQP���4GHGT�VQ�EJCRVGT���HQT�FGUETKRVKQP�QH�OWNVK�HWPEVKQPCN��VYQ�YC[

EQOOWPKECVKQPU�RQTV�

%QPPGEVQT�:��

#P���RKP�2JQGPKZ�EQPPGEVQT�NQECVGF�CDQXG�EQPPGEVQT�:��QP�VJG�NQYGT�HTQPV�RCPGN�QH�VJG�%./�

6JG�%./�./�WUGU�QPN[�RKP����NCDGNGF�4(���YJKEJ�KU�EQPPGEVGF�VQ�VJG�UGTXQ�CORNKHKGT	U�4(�KPRWV�

�%QPUWNV�VJG�UGTXQ�CORNKHKGT�OCPWCN�HQT�OQTG�KPHQTOCVKQP�CDQWV�VJG�4(�KPRWV���(KIWTG����

KNNWUVTCVGU�VJG�NQYGT�HTQPV�EQPPGEVQT�RCPGN�
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�����2TGNKOKPCT[�5VCTVWR�2TQEGFWTG

6JG�HQNNQYKPI�UGEVKQPU�CTG�KPVGPFGF�VQ�RTQXKFG�VJG�WUGT�YKVJ�CP�GZCORNG�QH�C�%./�UVCTV�WR���6JG[

RTQXKFG�CP�GZCORNG�QH�C�UKPING�CZKU�CRRNKECVKQP�YJKEJ�ECP�DG�WUG�VQ�XGTKH[�RTQRGT�%./�U[UVGO

QRGTCVKQP�

9#40+0)��6JG�KPHQTOCVKQP�IKXGP�KP�VJG�HQNNQYKPI�UGEVKQPU�OC[�PQV�DG�UWKVCDNG�HQT�[QWT�URGEKHKE

CRRNKECVKQP���6Q�RTGXGPV�CP[�KPLWT[�VQ�RGTUQPPGN�QT�FCOCIG�VQ�VJG�OCEJKPG��VJG�OQVQT�OWUV�HKTUV�DG

OGEJCPKECNN[�FKUEQPPGEVGF�HTQO�VJG�CEVWCN�NQCF�QH�VJG�OCEJKPG��RTKQT�VQ�CVVGORVKPI�VJG�RTGNKOKPCT[

UVGRU�

�������%QPPGEVKQPU

%#76+10��&1�016�CRRN[�RQYGT�WPVKN�CNN�EQPPGEVKQPU�JCXG�DGGP�OCFG���4GHGT�VQ��#RRGPFKZ�#�HQT

CZKU���QPN[�%./�KPVGTEQPPGEVU�
&TCYKPI�$'�������QT�#RRGPFKZ�$�HQT���CZKU�%./�KPVGTEQPPGEVU


&TCYKPI�$'�������

�� +PUVCNN�VJG�68/�
QT�-&8��RQYGT�UWRRN[�CPF�VJG�6&/�
QT�-&5��CORNKHKGT��CEEQTFKPI�VQ

VJGKT�TGURGEVKXG�UWRRQTV�OCPWCNU�

�� /CMG�EQPPGEVKQPU�VQ�VJG�%./�%QOOCPF�%QPPGEVQTU�:��CPF�:��
���8FE�UWRRN[��$D�OQVQT

EQPVCEVU��CPCNQI�EQOOCPF�HQT�GCEJ�UGTXQ�CORNKHKGT��4(��QWVRWV��

�� /CMG�VJG�RTQRGT�OQVQT�EQPPGEVKQPU���%QPUWNV�VJG�UGTXQ�CORNKHKGT�OCPWCN�CPF�VJG�OQVQT

OCPWCN�HQT�OQTG�KPHQTOCVKQP�

�� %QPPGEV�VJG�CZKU���GPEQFGT�CPF�OGCUWTKPI�YJGGN�GPEQFGT�ECDNG�
+-5������VQ�EQPPGEVQT�:��

�+H�CZKU���KU�WUGF��EQPPGEV�VJG�CZKU���GPEQFGT�ECDNG�
+-5������VQ�EQPPGEVQT�:��
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�������+PRWVU

6JG�EQPPGEVKQPU�KP�VJKU�GZCORNG�CTG�OKPKOK\GF�HQT�UKORNKEKV[�
UGG�(KI���������4GHGT�VQ�VJG

KPVGTEQPPGEV�FTCYKPIU�KP�#RRGPFKZ�#�QT�$�HQT�CFFKVKQPCN�FGVCKNU���%QPPGEV�VJG�KPEQOKPI�UKFG�QH

GCEJ�UYKVEJ�VQ�C�
���8FE�UQWTEG�

�� %QPPGEV�C���RQUKVKQP�UGNGEVQT�UYKVEJ�VQ�RTQXKFG�C�
���8FE�UKIPCN�VQ�RKP���
#WVQOCVKE�OQFG

KPRWV����6JG�UGEQPF�RQUKVKQP�KU�PQV�YKTGF��KV�KU�WUGF�HQT�/CPWCN�OQFG�
FGHCWNV�OQFG��

�� %QPPGEV�C�MG[�UYKVEJ�VQ�RTQXKFG�
���8FE�VQ�RKP���
2CTCOGVGT�OQFG�KPRWV��

�� %QPPGEV�C�0QTOCNN[�%NQUGF�RWUJDWVVQP�UYKVEJ�VQ�RKP���
'OGTIGPE[�5VQR��QH�%./�U[UVGO

KPRWV�EQPPGEVQT�:��

�� %QPPGEV�C�PQTOCNN[�QRGP�NKOKV�UYKVEJ�
OGEJCPKECN��RTQZKOKV[��QT�RJQVQGNGEVTKE��VQ�RKP���QH

EQPPGEVQT�:��
*QOG�.KOKV�5YKVEJ����6JG�*QOG�.KOKV�5YKVEJ�YKNN�RTQXKFG�VJG�JQOG

RQUKVKQP�KPRWV�UKIPCN�HQT�CZKU���

�� %QPPGEV�C�PQTOCNN[�QRGP�RWUJDWVVQP�UYKVEJ�VQ�RKP���
+OOGFKCVG�5VQR��QH�EQPPGEVQT�:��

�� %QPPGEV�VJG�$D�EQPVCEV�QH�VJG�FTKXG�CORNKHKGT�VQ�RKP���
#ZKU����&TKXG�4GCF[��QH�EQPPGEVQT

:��

%#76+10��*CTFYCTG�QXGTVTCXGN�UYKVEJGU�OWUV�CNUQ�DG�KPUVCNNGF�KP�VJG�EKTEWKV�VQ�VJG�#ZKU���

&TKXG�4GCF[�KPRWV�

�� %QPPGEV�C�PQTOCNN[�QRGP�RWUJDWVVQP�UYKVEJ�VQ�RKP���
,QI�(QTYCTF��QH�EQPPGEVQT�:��

�� %QPPGEV�C�PQTOCNN[�QRGP�RWUJDWVVQP�UYKVEJ�VQ�RKP����
,QI�4GXGTUG��QH�EQPPGEVQT�:��

�� %QPPGEV�C�PQTOCNN[�QRGP�RWUJDWVVQP�UYKVEJ�VQ�RKP����
%TQR�%WV��QH�EQPPGEVQT�:��

��� %QPPGEV�C�PQTOCNN[�QRGP�RWUJDWVVQP�UYKVEJ�VQ�RKP����
%WV�+PJKDKV��QH�EQPPGEVQT�:��

��� %QPPGEV�CP�GZVGTPCN�RQYGT�UWRRN[�VQ�RKPU����CPF����
��8&%��CPF�RKPU����CPF����

��

8&%��QH�EQPPGEVQT�:��
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(KIWTG ��� 'ZCORNG 5[UVGO +PRWV &KCITCO
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�������1XGTVTCXGN�.KOKV�5YKVEJGU

(QTYCTF�CPF�TGXGTUG�QXGTVTCXGN�UYKVEJGU�UJQWNF�DG�KPUVCNNGF�QP�CRRNKECVKQPU�VJCV�JCXG�NKOKVGF

CZKU�VTCXGN��UWEJ�CU�C�UNKFG�QT�C�DCNN�UETGY�FTKXGP�CZKU���6JG�UYKVEJGU�UJQWNF�DG�YKTGF�VQ�VJG

#ZKU����&TKXG�4GCF[�KPRWV�QH�VJG�%./���#NYC[U�TGUGTXG�FKUVCPEG�DG[QPF�GCEJ�NKOKV�UYKVEJ�

UWHHKEKGPV�HQT�VJG�CZKU�VQ�FGEGNGTCVG�VQ�C�EQORNGVG�UVQR�

��������1WVRWVU

6JG�QWVRWV�HQT�#ORNKHKGT�'PCDNG�
4(�%QPPGEVQT�:���RKP����OWUV�DG�EQPPGEVGF�VQ�VJG�4(�KPRWV

QH�VJG�UGTXQ�CORNKHKGT���%QPPGEVQT�:���RKPU����CPF����OWUV�DG�EQPPGEVGF�VQ���8&%�QH�VJG

GZVGTPCN�UWRRN[���%QPPGEVQT�:���RKPU����CPF����OWUV�DG�EQPPGEVGF�VQ�
���8&%�QH�VJG

GZVGTPCN�UWRRN[���4GHGT�VQ�VJG�KPVGTEQPPGEV�FTCYKPIU�KP�#RRGPFKZ�#�QT�$�

������2QYGT�WR

+H�CNN�QH�VJG�UVGRU�KP�UGEVKQP�����JCXG�DGGP�EQORNGVGF��VJG�U[UVGO�ECP�PQY�DG�RQYGTGF�WR���#NN

XQNVCIGU�UJQWNF�DG�EJGEMGF�D[�C�SWCNKHKGF�GNGEVTKEKCP�VQ�GPUWTG�RTQRGT�UKIPCNU�CPF�EQPPGEVKQPU�

�������2CTCOGVGT�'PVT[

6JG�RCTCOGVGTU�IKXGP�JGTG�CTG�VJG�OKPKOWO�TGSWKTGF�VQ�QRGTCVG�VJG�%./�HQT�VJKU�GZCORNG���6WTP

VJG�MG[�UYKVEJ�VQ�VJG�2CTCOGVGT�/QFG�VQ�GPCDNG�RCTCOGVGT�GPVT[���4GHGT�VQ�EJCRVGT���HQT�OQTG

KPHQTOCVKQP�QP�RCTCOGVGT�GPVT[�

9#40+0)��6JG�RCTCOGVGTU�IKXGP�DGNQY�CTG�HQT�GZCORNG�QPN[��CPF�OC[�PQV�DG�UWKVCDNG�HQT�[QWT

URGEKHKE�CRRNKECVKQP���6Q�RTGXGPV�CP[�KPLWT[�VQ�RGTUQPPGN�QT�FCOCIG�VQ�VJG�OCEJKPG�FWTKPI�VJG

KPKVKCN�RQYGT�WR��VJG�OQVQT�OWUV�HKTUV�DG�OGEJCPKECNN[�FKUEQPPGEVGF�HTQO�VJG�CEVWCN�NQCF�QH�VJG

OCEJKPG�

%./�./�5CORNG�2CTCOGVGTU�

2����.CPIWCIG�����������
��&GEKOCN�2NCEGU��'PINKUJ�.CPIWCIG�

2����(GGF�%QPUVCPV�#��������������������
����KPEJGU�TGX��

2����'PEQFGT�&CVC�#���4GHGT�VQ�OQVQT�GPEQFGT�PCOGRNCVG�
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6JG�VYQ�OQUV�EQOOQP�GPEQFGTU�CTG�

��� 'PVGT ���������������������

���� 'PVGT ���������������������

2����8GNQEKV[�#ZKU��

6JKU�RCTCOGVGT�FGRGPFU�QP�VJG�XCNWG�QH�VJG�(GGF�%QPUVCPV��RCTCOGVGT����CPF�&TKXG

5GPUKVKXKV[��RCTCOGVGT������5GG�GZCORNG�GPVTKGU�HQNNQYKPI�2���

2����&TKXG�5GPUKV��#�

4GHGT�VQ�#ORNKHKGT�RGTUQPCNKV[�OQFWNG�PCOGRNCVG�HQT�'��'��TCVKPI�

6JTGG�GZCORNGU�HQT�2���CPF�2���KPRWV�

'��'��5GPUKVKXKV[ ���2���'PVT[ 2���'PVT[

������� ������������������������������������

������� ��������������� ���������������������

������� ��������������� ���������������������

4GHGT�VQ�VJG�8GNQEKV[�#ZKU����2CTCOGVGT����KP�%JCRVGT���HQT�OQTG�KPHQTOCVKQP�

2����#EEGN��4CVG�#������������������
����KP�UGE��

2����2QUKVKQP�)CKP�#�������������������


#EEGN���KP�OKP�OKN�


&GEGN���KP�OKP�OKN�

2����&KTGEVKQP�#ZKU�����������

+H�C�&TKXG�4WPCYC[�'TTQT�QEEWTU��VJKU�RCTCOGVGT�OKIJV�EJCPIG�

2����2QUKVKQP�6QN��#�������������������


1WVRWV�����RQU��VQN�������KP��

2����*QOKPI�5GVWR�#����������

*QOKPI�D[�LQIIKPI�TGXGTUG�VQ�VJG�JQOG�UYKVEJ�KU�UGNGEVGF�
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2����/KP�6TCXGN�#��������������������


/KP��6TCXGN����KP��

2����/CZ�6TCXGN�#���
����������������


/CZ��6TCXGN�
���KP��

2����6GUV�/QFG�#������
6GUV�/QFG�5GNGEVGF�

2����/CPWCN�%WV�8GEVQT�������

6JG�%WV�%[ENG�KP�DNQEM�����YKNN�QRGTCVG��YJGP�VJG�%TQR�%WV�+PRWV�KU�RTGUUGF�KP�/CPWCN

/QFG�QPN[���4GHGT�VQ�VJG�5CORNG�2TQITCO�KP�UGEVKQP������

2����5RGE��(WPE����#�����������������


/CVGTKCN�5RGGF�UETGGP���HV�OKP�

2����(GGF�%QPUVCPV�/9�����������������


/GCUWTKPI�9JGGN�(GGF�%QPUVCPV����KP�TGX��

2����'PE�.KPGU�4GX�/9������������


4GHGT�VQ�/GCUWTKPI�9JGGN�PCOGRNCVG�

016'��<GTQU�UJQWNF�DG�GPVGTGF�KP�VJG�RCTCOGVGTU�PQV�NKUVGF�CDQXG�
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������2TQITCO�'PVT[�
5CORNG�2TQITCO�HQT�5[UVGO�%JGEMQWV�

#�V[RKECN�HN[KPI�EWVQHH�WUGT�RTQITCO��HQT�WUG�KP�#WVQOCVKE�QT�6GUV�OQFG��KU�RTGUGPVGF�KP�UGEVKQP

����QH�EJCRVGT����2TQITCOOKPI���+V�FGHKPGU�C�RCTV�NGPIVJ��OKPKOWO�EWV�RQKPV��EWV�E[ENG��CPF

OKPKOWO�UVTQMG��CPF�OC[�DG�WUGF�VQ�EJGEM�QWV�U[UVGO�QRGTCVKQP�

������#ZKU���,QIIKPI�+P�/CPWCN�/QFG

6Q�XGTKH[�RTQRGT�JQQM�WR�CPF�EQPVTQN�QH�VJG�OQVQT�

�� 8GTKH[�VJCV�VJG�%./�KU�10�CPF�PQ�GTTQTU�GZKUV�
*��.'&�QP�NQYGT�HTQPV�QH�%./�KU�10��

�� 6WTP�VJG�UGNGEVQT�UYKVEJGU�HQT�2CTCOGVGT�CPF�#WVQOCVKE�OQFGU�VQ�VJG�1((�RQUKVKQP��VJG

%./�FGHCWNVU�VQ�/CPWCN�/QFG�

�������

�� 2TGUU�VJG�,QI�(QTYCTF�RWUJDWVVQP�
:���RKP������6JG�CZKU�UJQWNF�LQI�KP�VJG�HQTYCTF

FKTGEVKQP���+H�CZKU���LQIU�KP�TGXGTUG��WUG�&KTGEVKQP��RCTCOGVGT����VQ�EJCPIG�FKTGEVKQP�

�� 2TGUU�VJG�,QI�4GXGTUG�RWUJDWVVQP�
:���RKP�������6JG�CZKU�UJQWNF�LQI�KP�VJG�TGXGTUG

FKTGEVKQP�

+P�VJG�UCORNG�RCTCOGVGTU��VJG�JQOKPI�TQWVKPG�UGNGEVGF�KP�VJG�*QOKPI�5GVWR��RCTCOGVGT���

KU��JQOKPI�D[�LQIIKPI�TGXGTUG��VQ�VJG�JQOG�NKOKV�UYKVEJ���9JGP�VJG�JQOG�NKOKV�UYKVEJ

FGVGEVU�C�NQY�VQ�JKIJ�VTCPUKVKQP��CZKU���YKNN�GUVCDNKUJ�VJCV�RQKPV�CU�JQOG�RQUKVKQP�

�� 5JQWNF�GKVJGT�VJG�HQTYCTF�QT�TGXGTUG�OQVQT�OQXGOGPV�HCKN�VQ�TGCEV��EJGEM�CNN�ECDNG

EQPPGEVKQPU�CPF�XGTKH[�VJCV�VJG�%./�KU�KP�/CPWCN�OQFG�CPF�VJG�#ZKU���&TKXG�4GCF[�KU

GPCDNGF�

�� #HVGT�CZKU���JCU�DGGP�JQOGF��RTGUU�VJG�LQI�HQTYCTF�RWUJDWVVQP�CPF�JQNF�KV�WPVKN�VJG

OCZKOWO�VTCXGN�NKOKV�KU�TGCEJGF�

�� 2TGUU�VJG�LQI�TGXGTUG�RWUJDWVVQP�CPF�JQNF�KV�WPVKN�VJG�CZKU���JCU�TGCEJGF�JQOG�RQUKVKQP�

016'��#ZKU���OWUV�DG�JQOGF�CPF�CV�VJG�JQOG�RQUKVKQP�DGHQTG�UYKVEJKPI�KPVQ�#WVQOCVKE�QT�6GUV

OQFG���+H�CZKU���KU�PQV�JQOGF��VJG��#ZKU���0QV�*QOGF��GTTQT�QEEWTU���+H�CZKU���KU�PQV�CV�VJG�JQOG

RQUKVKQP��VJG��0QV�*QOG�2QUKVKQP��GTTQT�YKNN�QEEWT���4GHGT�VQ�EJCRVGT����2CTCOGVGTU����CPF����HQT

OQTG�KPHQTOCVKQP�QP�UGNGEVKPI�VJG�RTQRGT�TQWVKPG�
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������6GUV�/QFG�1RGTCVKQP

6Q�TWP�VJG�UCORNG�RTQITCO�KP�6GUV�OQFG��WUKPI�VJG�UCORNG�RCTCOGVGTU��HQNNQYKPI�VJGUG�UVGRU�

�� 5GNGEV�6GUV�OQFG�D[�GPVGTKPI�C�����KP�6GUV�/QFG��RCTCOGVGT�����

�� #HVGT�JQOKPI�CZKU���KP�/CPWCN�OQFG��VWTP�VJG�UGNGEVQT�UYKVEJ�VQ�#WVQOCVKE�/QFG�
:���RKP

�����'XGP�VJQWIJ�VJG�#WVQOCVKE�OQFG�KPRWV�KU�UGNGEVGF��6GUV�OQFG�YKNN�DG�KP�GHHGEV�

DGECWUG�QH�VJG�UGVVKPI�QH�RCTCOGVGT����

�C� 6Q�UKOWNCVG�VJG�OCVGTKCN�RCUUKPI�WPFGT�VJG�OGCUWTKPI�YJGGN��VJG�OCVGTKCN�URGGF�UETGGP

OWUV�DG�FKURNC[GF���2TGUU�VJG�WR�CTTQY�WPVKN�VJG�OCVGTKCN�URGGF�UETGGP�CRRGCTU�

�D� 2TGUU�VJG�RNWU�QT�OKPWU�MG[�VQ�KPETGCUG�QT�FGETGCUG�VJG�UKOWNCVGF�OCVGTKCN�URGGF��2TGUUKPI

VJG�RNWU�MG[�C�OCZKOWO�QH����VKOGU�YKNN�KPETGOGPV�VJG�OCVGTKCN�URGGF�WR�VQ�VJG�XCNWG

UVQTGF�KP�VJG�8GNQEKV[�#ZKU����RCTCOGVGT�����OWNVKRNKGF�D[�VJG�OWNVKRNKECVKQP�HCEVQT�KP�VJG

5RGEKCN�(WPEVKQP�#���RCTCOGVGT����

�E� 2TGUUKPI�VJG�%.�MG[�YJGP�VJG�/CVGTKCN�5RGGF�UETGGP�KU�FKURNC[GF�KOOGFKCVGN[�UGVU�VJG

UKOWNCVGF�OCVGTKCN�URGGF�VQ�\GTQ�

+P�6GUV�OQFG��VJG�UCORNG�RCTCOGVGTU�CPF�RTQITCOU�CTG�WUGF�VQ�UKOWNCVG�OCVGTKCN�RCUUKPI�WPFGT�VJG

OGCUWTKPI�YJGGN���9JGP�VJG�UKOWNCVGF�OCVGTKCN�JCU�RCUUGF��VJG�HN[KPI�EWVQHH�YKNN�U[PEJTQPK\G�YKVJ

VJG�OCVGTKCN���9JGP�U[PEJTQPK\CVKQP�QEEWTU��VJG�OKPKOWO�EWV�RQKPV��EWV�E[ENG�CPF�OKPKOWO�UVTQMG

CTG�GCEJ�GZGEWVGF��CHVGT�YJKEJ�VJG�HN[KPI�EWVQHH�TGVWTPU�VQ�JQOG�RQUKVKQP�

������6WPKPI�6JG�(N[KPI�%WVQHH�5[UVGO

9JGP�VWPKPI�VJG�HN[KPI�EWVQHH�U[UVGO��WUG�6GUV�OQFG�VQ�TGFWEG�OCVGTKCN�YCUVG���6JGTG�CTG�VYQ

UVGRU�VQ�VWPKPI�C�%./�./�HN[KPI�EWVQHH�U[UVGO���(KTUV��VWPG�VJG�RQUKVKQP�ICKPU�WPVKN�VJG�UGTXQ

U[UVGO�RGTHQTOU�VJG�RTQRGT�XGNQEKV[�RTQHKNG���0GZV��CFLWUV�VJG�CZKU���RQUKVKQP�NCI�HQT�DGUV�CEEWTCE[�
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��������6WPKPI�2QUKVKQP�)CKPU�HQT�1RVKOWO�2GTHQTOCPEG

6WPKPI�VJG�RQUKVKQP�ICKPU�
CEEGN�CPF�FGEGN��TGSWKTGU�CP�QUEKNNQUEQRG�YKVJ�OGOQT[�QT�C�EJCTV

TGEQTFGT���9JGP�VJG�HN[KPI�EWVQHH�KU�VWPGF�HQT�QRVKOWO�RGTHQTOCPEG��VJG�OQVQT	U�XGNQEKV[�RTQHKNG

CV�OCZKOWO�QRGTCVKPI�URGGF�CRRGCT�CU�UJQYP�KP�(KIWTG�����

(KIWTG ��� 2QUKVKQP )CKPU #FLWUVGF HQT 1RVKOWO 2GTHQTOCPEG�

6Q�RGTHQTO�VJG�VWPKPI�

�� #VVCEJ�VJG�QUEKNNQUEQRG�RTQDG�QT�EJCTV�TGEQTFGT�NGCFU�VQ�VJG�6CEJQOGVGT�5GPUG�QWVRWV


NCDGNGF�6UGPUG��QH�VJG�UGTXQ�CORNKHKGT�DGKPI�VWPGF���6JG�TGHGTGPEG�HQT�VJG�RTQDG�QT�NGCFU

UJQWNF�DG�VJG�\GTQ�XQNVU�VGTOKPCN�
NCDGNGF��8/���CNUQ�HQWPF�QP�VJG�HTQPV�QH�VJG�UGTXQ

CORNKHKGT���6JG�6UGPUG�QWVRWV�UWRRNKGU�VJG�XGNQEKV[�RTQHKNG�QH�VJG�OQVQT�

�� (QNNQY�VJG�KPUVTWEVKQPU�HQT�QRGTCVKPI�VJG�HN[KPI�EWVQHH�U[UVGO�KP�6GUV�OQFG��CU�RTGUGPVGF�KP

UGEVKQP������

�� 2TGUUKPI�VJG�RNWU�MG[�UNQYN[�YJKNG�VJG�/CVGTKCN�5RGGF�UETGGP�KU�FKURNC[GF�YKNN�UKOWNCVG�VJG

OCVGTKCN�URGGF��CPF�VJG�RTQITCOOGF�RCTV�NGPIVJ�YKNN�DG�RTQEGUUGF���6JG�RTQITCOOGF�RCTV

NGPIVJ�UJQWNF�DG�VJG�NGPIVJ�VQ�DG�RTQEGUUGF�CV�OCZKOWO�QRGTCVKPI�URGGF�QH�VJG�HN[KPI

EWVQHH�U[UVGO�
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�� 1DUGTXG�VJG�6UGPUG�QWVRWV�CU�VJG�OCVGTKCN�URGGF�UETGGP�KU�UNQYN[�KPETGOGPVKPI���+H�VJG

OQVQT�DGIKPU�VQ�QXGTUJQQV�QP�VJG�CEEGNGTCVKQP�
(KI�������QT�FGEGNGTCVKQP�
(KI�������YJKNG

KPETGOGPVKPI�VJG�/CVGTKCN�5RGGF��VJGP�VJG�XCNWGU�KP�VJG�2QUKVKQP�)CKP��RCTCOGVGT����

UJQWNF�DG�FGETGCUGF���4GHGT�VQ�RCTCOGVGT����KP�EJCRVGT���

(KIWTG ��� #EEGNGTCVKQP )CKP +U 6QQ *KIJ
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(KIWTG ��� &GEGNGTCVKQP )CKP +U 6QQ *KIJ

�� 9JGP�VJG�/CVGTKCN�5RGGF�UETGGP�JCU�DGGP�KPETGOGPVGF�VQ�VJG�OCZKOWO�QRGTCVKPI�URGGF�QH

VJG�HN[KPI�EWVQHH�U[UVGO��QDUGTXG�VJG�OQVQT	U�XGNQEKV[�RTQHKNG���+H�VJG�CEEGNGTCVKQP�ICKP�
(KI�

�����QT�FGEGNGTCVKQP�ICKP�
(KI�������KU�VQQ�NQY��VJGP�VJG�XCNWG�KP�VJG�2QUKVKQP�)CKP�

RCTCOGVGT����ECP�DG�KPETGCUGF���+V�OC[�DG�PGEGUUCT[�VQ�CFLWUV�QPG�QT�VJG�QVJGT�UNKIJVN[�

QPEG�VJG�EWVQHH�U[UVGO�KU�QRGTCVKPI�KP�#WVQOCVKE�OQFG�

(KIWTG ��� #EEGNGTCVKQP )CKP +U 6QQ .QY
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(KIWTG ��� &GEGNGTCVKQP )CKP +U 6QQ .QY

�� 9JGP�VJG�RTQITCOOGF�RCTV�NGPIVJ�KU�RTQEGUUGF�CV�C�OCVGTKCN�URGGF�NGUU�VJCP�VJG�OCZKOWO

QRGTCVKPI�URGGF��VJG�OQVQT	U�XGNQEKV[�RTQHKNG�CRRGCTU�CU�UGGP�KP�(KI��������6JG�FCUJGF�NKPG

KPFKECVGU�VJG�OCZKOWO�URGGF�

(KIWTG ��� /CVGTKCN 5RGGF +U .GUU 6JCP /CZ� 1RGTCVKPI 5RGGF
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��������#FLWUVKPI�6JG�2QUKVKQP�.CI

6JG�RQUKVKQP�NCI��CNUQ�TGHGTTGF�VQ�CU�HQNNQYKPI�GTTQT��KU�VJG�FKHHGTGPEG�DGVYGGP�VJG�EQOOCPFGF

OQVQT�RQUKVKQP�CPF�VJG�CEVWCN�OQVQT�RQUKVKQP���$GHQTG�CFLWUVKPI�VJG�RQUKVKQP�NCI��VJG�RQUKVKQP�ICKP

HQT�VJG�HN[KPI�EWVQHH�U[UVGO�OWUV�DG�UGV�WR�RTQRGTN[�

�� 2TGUU�VJG�WR�CTTQY�WPVKN�VJG�#ZKU�2QUKVKQP�5ETGGP�KU�FKURNC[GF���9JGP�VJG�#ZKU�2QUKVKQP

5ETGGP�KU�FKURNC[GF��RTGUU�VJG�TKIJV�QT�NGHV�CTTQY�QPEG�VQ�XKGY�VJG�2QUKVKQP�.CI�5ETGGP��

4GHGT�VQ�EJCRVGT����UGEVKQP�������HQT�OQTG�KPHQTOCVKQP�QP�JQY�VQ�XKGY�VJG�2QUKVKQP�.CI

5ETGGP�

   ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹                      ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
   ·L P 1A+000010.00 ·   ¸¶¶¹        ¸¶¶¹   ·L S 1A+000000.09 ·     
   ·012 2 +000000.00 ·   ·<¶·   OR   ·¶>·   ·012 2 +000000.00 ·
   º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   º¶¶»        º¶¶»   º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
Current Position Display                  Position Lag Display

�� (QNNQY�VJG�KPUVTWEVKQPU�HQT�QRGTCVKPI�VJG�HN[KPI�EWVQHH�U[UVGO�KP�6GUV�OQFG�KP�UGEVKQP������

�� 2TGUU�VJG�RNWU�MG[�WPVKN�VJG�OCZKOWO�QRGTCVKPI�URGGF�QH�VJG�HN[KPI�EWVQHH�U[UVGO�KU

CEJKGXGF���1DUGTXG�VJG�2QUKVKQP�.CI�5ETGGP�

016'��2TGUUKPI�KP�VJG�DNQEM�UVQTG�MG[�KP�#WVQOCVKE�QT�6GUV�OQFG�YJKNG�VJG�2QUKVKQP�.CI�
.5�

&KURNC[�5ETGGP�KU�FKURNC[GF�YKNN�ECWUG�VJG�RQUKVKQP�NCI�XCNWG�VQ��HTGG\G��QP�UETGGP�HQT���UGEQPFU��

6JKU�HGCVWTG�CNNQYU�VJG�RGTUQP�UGVVKPI�WR�VJG�HN[KPI�EWVQHH�U[UVGO�VQ�XKGY�VJG�RQUKVKQP�NCI�

�� 9JGP�VJG�HN[KPI�EWVQHH�U[UVGO�U[PEJTQPK\GU�YKVJ�VJG�OCVGTKCN��VJG�RQUKVKQP�NCI�UJQWNF�DG�C

TGNCVKXGN[�UOCNN�XCNWG���$[�CFLWUVKPI�VJG�OCZKOWO�OQVQT�TRO�QH�VJG�&TKXG�+PRWV�5GPUKVKXKV[

#ZKU����RCTCOGVGT�����VJG�XCNWG�QH�VJG�RQUKVKQP�NCI�ECP�DG�TGFWEGF�VQ�\GTQ��+H�VJG�RQUKVKQP

NCI�KU�KP�VJG�OKPWU�FKTGEVKQP��KPETGCUG�VJG�OCZKOWO�TRO���+H�VJG�RQUKVKQP�NCI�KU�KP�VJG�RNWU

FKTGEVKQP��FGETGCUG�VJG�OCZKOWO�TRO���6JG�COQWPV�VJCV�VJG�OCZKOWO�TRO�YKNN�JCXG�VQ�DG

KPETGCUGF�QT�FGETGCUGF�YKNN�FGRGPF�QP�VJG�HN[KPI�EWVQHH�U[UVGO�CPF�VJG�FTKXG�KPRWV

UGPUKVKXKV[�

+P�VJKU�GZCORNG��VJG�RQUKVKQP�NCI�KU�������KPEJGU�CPF�VJG�OCZKOWO�42/�KP�RCTCOGVGT����KU������

   ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹                     ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
   ·L S 1A-000000.09 ·                     ·Drive Sensit. A1 ·
   ·012 2 +000000.00 ·                     ·P03    3000 10.0 ·
   º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»                     º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
   Position Lag Screen             Drive Input Sensitivity Axis 1
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6JG�RQUKVKQP�NCI�KU�KP�VJG�OKPWU�FKTGEVKQP��UQ�VJG�OCZKOWO�42/�KU�KPETGCUGF���+PETGCUKPI�VJG

OCZKOWO�42/�KP�UVGRU�QH����42/�VJG�RQUKVKQP�NCI�UNQYN[�FGETGCUGU�WPVKN�VJG�OCZKOWO�42/

TGCEJGU��������6JG�2QUKVKQP�.CI�5ETGGP�FKURNC[U�\GTQ�

   ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹                     ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
   ·L S 1A-000000.00 ·                     ·Drive Sensit. A1 ·
   ·012 2 +000000.00 ·                     ·P03    3070 10.0 ·
   º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»                     º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
   Position Lag Screen             Drive Input Sensitivity Axis 1

016'��6JG�2QUKVKQP�.CI�OC[�TGSWKTG�C�UNKIJV�CFLWUVOGPV��QPEG�VJG��HN[KPI�EWVQHH�U[UVGO�KU

QRGTCVKPI�KP�#WVQOCVKE�OQFG�

������#WVQOCVKE�/QFG�1RGTCVKQP

6Q�TWP�VJG�UCORNG�RTQITCO�KP�#WVQOCVKE�OQFG��WUKPI�VJG�UCORNG�RCTCOGVGTU�

�� 5GNGEV�#WVQOCVKE�OQFG�D[�GPVGTKPI�C�\GTQ�KP�VJG�#WVQOCVKE�/QFG��RCTCOGVGT�����

�� #HVGT�JQOKPI�CZKU���KP�OCPWCN�OQFG��VWTP�VJG�UGNGEVQT�UYKVEJ�VQ�6GUV�/QFG�
:���RKP����

�� #V�VJKU�RQKPV��VJG�QRGTCVQT�YKNN�V[RKECNN[�UVCTV�VJG�NKPG�QT�OCVGTKCN�VQ�DG�RTQEGUUGF�

6JG�OCVGTKCN�KU�OGCUWTGF�D[�RCUUKPI�WPFGT�VJG�OGCUWTKPI�YJGGN���9JGP�VJG�RTQITCOOGF

RCTV�NGPIVJ�JCU�RCUUGF��VJG�HN[KPI�EWVQHH�YKNN�U[PEJTQPK\G�YKVJ�VJG�OCVGTKCN���#HVGT

U[PEJTQPK\CVKQP��VJG�HN[KPI�EWVQHH�YKNN�VTCXGN�VQ�VJG�OKPKOWO�EWV�RQKPV���6JG�EWV�E[ENG�VJGP

RTQEGUUGU�VJG�RCTV�CPF�VJG�OKPKOWO�UVTQMG�CUUKUVU�OQXGOGPV�QH�VJG�RCTV�VQ�VJG�PGZV�UVCVKQP�

�#V�VJG�GPF�QH�VJG�OKPKOWO�UVTQMG��VJG�HN[KPI�EWVQHH�TGVWTPU�VQ�VJG�JQOG�RQUKVKQP�

�� +H�VJG�RCTV�NGPIVJU�DGKPI�RTQEGUUGF�CTG�VQQ�DKI�QT�VQQ�UOCNN��WUG�VJG�/GCUWTKPI�9JGGN�(GGF

%QPUVCPV��RCTCOGVGT����VQ�CFLWUV�VJG�RCTVU�VQ�VJG�RTQRGT�NGPIVJ�
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6JG�%./�%QPVTQN�KPENWFGU�C�OWNVK�HQTOCV�45�������������RQTV�HQT�VYQ�YC[�EQOOWPKECVKQP�QH
RTQITCOU��RCTCOGVGTU�CPF�U[UVGO�UVCVWU�DGVYGGP�VJG�%./�CPF�C�JQUV�FGXKEG���6JG�KPVGTHCEG
RTQVQEQN�KU�FGUKIPGF�VQ�GCUKN[�VTCPUOKV�CPF�TGEGKXG�FCVC�VQ�CPF�HTQO�VJG�%./���6JKU�EJCRVGT
FGUETKDGU�VJG�RTQVQEQN�CPF�QVJGT�EQOOWPKECVKQP�TGSWKTGOGPVU��

6Q�CEJKGXG�RTQRGT�EQOOWPKECVKQP��VJG�JQUV�FGXKEG�OWUV�HQNNQY�VJG�%./�EQOOWPKECVKQPU�HQTOCV
GZCEVN[�CU�FGUETKDGF�KP�VJKU�EJCRVGT���+H�VJG�EQOOWPKECVKQP�HQTOCV�KU�PQV�GZCEVN[�CU�UJQYP��QPG�QH
UGXGTCN��45�(QTOCV�'TTQTU��YKNN�QEEWT��KPFKECVKPI�VJCV�VJG�KPHQTOCVKQP�YCU�PQV�RTQRGTN[�HQTOCVVGF�

7UGT�RTQITCOU�
DNQEM�KPHQTOCVKQP��ECP�DG�FQYPNQCFGF�VQ�VJG�%./�YJGP�KV�KU�KP�CP[�OQFG�QH
QRGTCVKQP�
#WVQ��/CPWCN��QT�2CTCOGVGT����6JG�UCOG�KU�VTWG�HQT�U[UVGO�UVCVWU��5[UVGO�RCTCOGVGTU
ECP�DG�FQYPNQCFGF�VQ�VJG�%./�QPN[�YJGP�KV�KU�KP�2CTCOGVGT�OQFG��+H�VJG�%./�KU�KP�CP[�QVJGT
OQFG��VJG�JQUV�TGEGKXGU�CP��+PXCNKF�/QFG��GTTQT�OGUUCIG�VJTQWIJ�VJG�RQTV��2CTCOGVGTU�ECP�DG�TGCF
HTQO�VJG�%./�KP�CP[�OQFG�

1RVKQPCN�+PFTCOCV�%./�RTQITCOOKPI�UQHVYCTG�
/QVKQP/CPCIGT��CNNQYU�[QW�VQ�YTKVG�CPF�GFKV
WUGT�RTQITCOU�CPF�RCTCOGVGTU�QP�CP[�&15�DCUGF�EQORWVGT��;QW�ECP�FQYPNQCF�VJGUG�KPVQ�VJG
%./�EQPVTQN�VJTQWIJ�VJG�UGTKCN�KPVGTHCEG�RQTV�
%QPPGEVQT�:����;QW�ECP�CNUQ�TGEGKXG�KPHQTOCVKQP
HTQO�VJG�%./�CPF�RTKPV�C�EQR[�QH�[QWT�RTQITCO�CPF�RCTCOGVGT�HKNGU�

6JG�QRVKQPCN�+PFTCOCV�516�
5VCVKQP�1RGTCVQT�6GTOKPCN��KU�C�TGOQVG�OQWPVGF��QRGTCVQT�EQPVTQN
FGXKEG�HQT�VJG�%./��+V�KU�WUGF�VQ�EQOOWPKECVG�RTQITCO�CPF�RCTCOGVGT�KPHQTOCVKQP�DGVYGGP�VJG
%./�CPF�516��6JG�UQHVYCTG�KP�VJG�516�KPENWFGU�*GNR�UETGGPU�VQ�CUUKUV�VJG�QRGTCVQT�KP�WUKPI�VJG
516�CPF�GPVGTKPI�KPHQTOCVKQP�EQTTGEVN[��6JG�+PFTCOCV�5ETGGP/CPCIGT�UQHVYCTG�QRVKQP�CNNQYU�VJG
WUGT�VQ�ETGCVG�UETGGPU�HQT�C�URGEKHKE�CRRNKECVKQP���6JGUG�UETGGPU�ECP�DG�WUGF�D[�VJG�QRGTCVQT�VQ�GFKV
QT�XKGY�KPHQTOCVKQP�CDQWV�VJG�CRRNKECVKQP�

%QPVCEV�+PFTCOCV�HQT�CFFKVKQPCN�KPHQTOCVKQP�QP�VJG�516��5ETGGP/CPCIGT�CPF�/QVKQP/CPCIGT
QRVKQPU�
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�����%QPPGEVQT�9KTKPI�
&D����

6JG�UGTKCN�KPVGTHCEG�EQPPGEVQT�
UVCPFCTF�&D�����KU�NQECVGF�QP�VJG�NQYGT�HTQPV�QH�VJG�%./�%QPVTQN
/QFWNG�
UGG�(KIWTG�����KP�EJCRVGT�����

(KIWTG�����KU�C�FKCITCO�QH�VJG�OWNVK�HWPEVKQP�RQTV�
EQPPGEVQT�:����UJQYKPI�VJG�RKP�PWODGTU�CPF
FGHKPKVKQPU�QH�UKIPCN�EQPPGEVKQPU�HQT�GCEJ�V[RG�QH�EQOOWPKECVKQP��

%#76+10��&Q�PQV�EQPPGEV�VQ�CP[�RKP�PWODGTU�QVJGT�VJCP�VJQUG�UJQYP�KP�(KIWTG�������5QOG�RKPU
CTG�WUGF�HQT�+PFTCOCV�QRVKQPU�CPF�HCEVQT[�FKCIPQUVKEU�

(KIWTG ��� %./ :� %QPPGEVQT
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�����������5KIPCN�.GXGN�4GSWKTGOGPVU

(KIWTG�����KNNWUVTCVGU�VJG�UKIPCN�NGXGN�TGSWKTGOGPVU�HQT�VJG�FKHHGTGPV�EQOOWPKECVKQPU�
45�
�������������HQT�VJG�%./��6Q�OKPKOK\G�UKIPCN�FGITCFCVKQP�QXGT�NQPI�ECDNG�TWPU��VJG�UGTKCN
FGXKEG�FTKXGT�UJQWNF�RTQXKFG�VJG�HQNNQYKPI�NGXGNU�

45���� 
������8FE 
���HV�OCZKOWO�TWP�
45���� 
������8FE 
�����HV�OCZKOWO�TWP�
45���� 
������8FE 
�����HV�OCZKOWO�TWP�

(KIWTG ��� 5KIPCN +PVGTHCEG .GXGN 4GSWKTGOGPVU
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������������5GTKCN�%CDNG�%QPHKIWTCVKQPU

(QT�45�����UGTKCN�EQOOWPKECVKQPU��[QW�UJQWNF�PQVG�VJCV�VJG�EQPPGEVQT�QP�VJG�UGTKCN�ECTF�KP�[QWT
EQORWVGT�ECP�XCT[�KP�EQPHKIWTCVKQP���6JGTG�CTG�VYQ�EQOOQP�UGTKCN�EQPPGEVKQPU�HQT�KPVGTHCEKPI
HTQO�VJG�45�����RQTV�QH�C�EQORWVGT�VQ�VJG�%./��

���%./�
���RKP�&����VQ���%QORWVGT�
���RKP�&�

2KP���X¶¶¶¶¶¶¶¶X�2KP��
2KP���X¶¶¶¶¶¶¶¶X�2KP��
2KP���X¶¶¶¶¶¶¶¶X�2KP��

���%./�
���RKP�&����VQ���%QORWVGT�
��RKP�&�

2KP���X¶¶¶¶¶¶¶¶X�2KP��
2KP���X¶¶¶¶¶¶¶¶X�2KP��
2KP���X¶¶¶¶¶¶¶¶X�2KP��

6JG�%./�TGSWKTGU�QPN[�VJTGG�NKPGU�QH�VJG�UVCPFCTF����RKP�EQPPGEVQT�HQT�45�����EQOOWPKECVKQP�

2KP�������6Z&�
6TCPUOKVVGF�&CVC�
2KP�������4Z&�
4GEGKXGF�&CVC�
2KP�������)0&�
&CVC�5KIPCN�)TQWPF�

6[RKECNN[��RKP���EQPPGEVU�VJG�ECDNG�UJKGNF�VQ�ITQWPF�QP�QPG�GPF�QPN[���6JG��VTCPUOKV�FCVC�
EQPPGEVKQP�HTQO�QPG�FGXKEG�EQPPGEVU�VQ�VJG��TGEGKXG�FCVC��EQPPGEVKQP�QH�VJG�QVJGT�FGXKEG�
CPF�XKEG�XGTUC��5KIPCN�ITQWPF�EQPPGEVKQP�OWUV�DG�EQOOQP�QP�DQVJ�FGXKEGU���6JKU�QHVGP�TGSWKTGU�C
0WNN�/QFGO�ECDNG��VQ�EQPPGEV�RKP���QH�QPG�GPF�VQ�RKP���QP�VJG�QVJGT�GPF�

%QPUWNV�VJG�KPHQTOCVKQP�UWRRNKGF�D[�VJG�OCPWHCEVWTGT�QH�VJG�UGTKCN�ECTF�HQT�VJG�URGEKHKE�RKP
EQPHKIWTCVKQP���/CP[�EQOOQP�ECDNG�EQPHKIWTCVKQPU�ECP�DG�RWTEJCUGF�NQECNN[��QT�[QW�OC[�RTGHGT�VQ
DW[�VJG�TGSWKTGF�EQPPGEVQTU�CPF�CUUGODNG�VJG�ECDNG�[QWTUGNH���6JG�OCZKOWO�EQOOWPKECVKQP�ECDNG
NGPIVJ�KU����HGGV�
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������&CVC�(QTOCV

#�EJCTCEVGT�KU�VTCPUOKVVGF�CPF�TGEGKXGF�KP�VJG�HQNNQYKPI�HQTOCV���
(KI������

(KIWTG ��� &CVC (QTOCV
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�����%./�5GTKCN�%QOOWPKECVKQP�%QPHKIWTCVKQP�
2CTCOGVGT���������

6Q�CEJKGXG�RTQRGT�EQOOWPKECVKQPU��EQPHKIWTG�VJG�EQOOWPKECVKQP�RCTCOGVGTU����CPF����VQ�OCVEJ
DGVYGGP�[QWT�EQORWVGT�CPF�VJG�%./�

Parameter 80:              Parameter 81
¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹         ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·Serial Interface ·         ·Serial Interface ·
·P80 1920 0 1 8 1 ·         ·P81     0 00 0 0 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»         º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
     ¸¶¶¶ ¸ ¸ ¸ ¸                   ¸ ¸¶ ¸ ¸
     ·    · · · º Stop Bit(s)       · ·  · º Transmission
     ·    · · ·                     · ·  ·   Acknowledgement 
     ·    · · º¶¶ Word Length       · ·  ·  
     ·    · ·                       · ·  º¶¶ Checksum
     ·    · º¶¶¶¶ Parity            · ·    
     ·    ·                         · º¶¶¶¶¶ Station Number
     ·    º¶¶¶¶¶¶ Interface Mode    ·       
     ·                              º¶¶¶¶¶¶¶ Error
     º¶¶¶¶¶¶¶¶¶¶¶ Baud Rate                  Transmission

�����������$CWF�4CVG

6JG�DCWF�TCVG�KU�UGV�KP�RCTCOGVGT�PWODGT������5GG�2CTCOGVGT�����EJCRVGT����HQT�OQTG�KPHQTOCVKQP�

;QW�OC[�EJQQUG�HTQO�VJG�HQNNQYKPI�
���������������

2CTCOGVGT $CWF
'PVT[ 4CVG

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

���� � ������
���� � ����
���� � ����
���� � ����
���� � ����
���� � �����
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�����������+PVGTHCEG�/QFG

6JG�KPVGTHCEG�OQFG�KU�UGV�KP�RCTCOGVGT������5GG�EJCRVGT����HQT�OQTG�KPHQTOCVKQP�

%JQQUG�QPG�QH�VJG�HQNNQYKPI�

��� 5VCPFCTF�45���������
HWNN�FWRNGZ�
��� +&5��FGECFG�UYKVEJ�QRVKQP
��� 5VCPFCTF�45���������
HWNN�FWRNGZ�
��� 5GTKCN�RQTV�HQT�516��45����������JCNH�FWRNGZ��QPG�UVCVKQP�10.;
��� 5GTKCN�DWU�HQT�516��45������JCNH�FWRNGZ��UVCVKQP�������

������������2CTKV[

2CTKV[�KU�UGV�KP�RCTCOGVGT������5GG�EJCRVGT����HQT�OQTG�KPHQTOCVKQP�

����0Q�RCTKV[
����'XGP�RCTKV[
����1FF�RCTKV[

�����������9QTF�.GPIVJ

6JG�YQTF�NGPIVJ�KU�UGV�KP�RCTCOGVGT������5GG�EJCRVGT����HQT�OQTG�KPHQTOCVKQP�

������DKV�YQTF�NGPIVJ
������DKV�YQTF�NGPIVJ

�����������5VQR�$KV
U�

6JG�UVQR�DKV
U��KU�UGV�KP�RCTCOGVGT�PWODGT������5GG�2CTCOGVGT�����EJCRVGT����HQT�OQTG�KPHQTOCVKQP�

������UVQR�DKV
������UVQR�DKVU
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�����������'TTQT�6TCPUOKUUKQP

9JGP�C�VTCPUOKUUKQP�GTTQT�QEEWTU��VJG�GTTQT�OGUUCIG�KU�KOOGFKCVGN[�VTCPUOKVVGF�QXGT�VJG�45����
VQ�VJG�JQUV�FGXKEG��5GG�2CTCOGVGT�����EJCRVGT����HQT�OQTG�KPHQTOCVKQP�

����'TTQT�6TCPUOKUUKQP�&KUCDNGF
����'TTQT�6TCPUOKUUKQP�'PCDNGF

�����������5VCVKQP�0WODGT

6JG�UVCVKQP�PWODGT�KU�QPN[�WUGF�KP�45�����OQFG��+H�RCTCOGVGT����JCU�C�HQWT�KP�VJG�KPVGTHCEG�OQFG
FKIKV��VJGP�C�UVCVKQP�PWODGT�OWUV�DG�GPVGTGF��6JG�UVCVKQP�PWODGT�ECP�DG�CP[�PWODGT�DGVYGGP���
VJTQWIJ�����5GG�2CTCOGVGT�����EJCRVGT����HQT�OQTG�KPHQTOCVKQP�

�����������%JGEMUWO���*CTFYCTG�*CPFUJCMG�
%65�465�

6JG�EJGEMUWO�JCTFYCTG�JCPFUJCMKPI�CNNQYU�HQT�VJG�EJGEMUWO�CPF�JCTFYCTG�JCPFUJCMKPI�VQ�DG
WVKNK\GF��6JG�EJGEMUWO�FGVGTOKPGU�KH�VJG�KPHQTOCVKQP�VTCPUOKVVGF�KU�EQTTGEV��*CTFYCTG�JCPFUJCMKPI
FGVGTOKPGU�YJGP�KV�KU�ENGCT�VQ�UGPF�
%65��CPF�TGCF[�VQ�UGPF�
465����5GG�2CTCOGVGT�����EJCRVGT���
HQT�OQTG�KPHQTOCVKQP�

����%JGEMUWO�1P��465�%65�1HH
����%JGEMUWO�1HH��465�%65�1HH
����%JGEMUWO�1P��465�%65�1P
����%JGEMUWO�1HH��465�%65�1P

�����������6TCPUOKUUKQP�#EMPQYNGFIGOGPV

6JG�VTCPUOKUUKQP�CEMPQYNGFIGOGPV�YKNN�UGPF�C��;�%4.(��HTQO�VJG�%./�VQ�VJG�JQUV�FGXKEG�YJGP
VJG�KPHQTOCVKQP�KU�TGEGKXGF�CPF�CEEGRVGF��5GG�2CTCOGVGT�����EJCRVGT����HQT�OQTG�KPHQTOCVKQP�
����
����6TCPUOKUUKQP�#EMPQYNGFIGOGPV�&KUCDNGF
����6TCPUOKUUKQP�#EMPQYNGFIGOGPV�'PCDNGF
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�����%./�%QPVTQN�5VTKPI�2TQVQEQN

6JG�HQNNQYKPI�UGEVKQPU�FGUETKDG�GCEJ�EQPVTQN�EJCTCEVGT�TGSWKTGOGPVU�HQT�RTQRGT�RTQVQEQN�

�����������(KTUV�
���%QPVTQN�5VTKPI�%JCTCEVGT�
6TCPUOKUUKQP�6[RG�

#NN�FCVC�VTCPUOKUUKQPU�VQ�VJG�%./�OWUV�UVCTV�YKVJ�QPG�QH�VJG�HQNNQYKPI�EQPVTQN�EJCTCEVGTU�VQ
KFGPVKH[�YJCV�V[RG�QH�VTCPUOKUUKQP�KU�VQ�HQNNQY�

! 3WGUVKQP�/CTM 
*GZCFGEKOCN��(�

6JG�%./�KPVGTRTGVU�VJG�SWGUVKQP�OCTM�
TGEGKXGF�XKC�VJG�4Z&�EJCPPGN��CU�C��4GSWGUV�(QT
+PHQTOCVKQP��EJCTCEVGT��9JGP�VJG�SWGUVKQP�OCTM�KU�HQNNQYGF�D[�VJG�RTQRGT�EQFGU��KV�ECWUGU�VJG
%./�VQ�VTCPUOKV�VJG�FGUKTGF�FCVC�XKC�VJG�6Z&�EJCPPGN��6JG�SWGUVKQP�OCTM�KU�WUGF�VQ�TGSWGUV
U[UVGO�RCTCOGVGTU��RTQITCO�DNQEMU��CPF�UVCVWU�KPHQTOCVKQP�

� 2QWPF�5KIP 
*GZCFGEKOCN����

6JG�%./�KPVGTRTGVU�VJG�RQWPF�UKIP�CU�CP��+PHQTOCVKQP�6Q�$G�5VQTGF��EJCTCEVGT���6JG�FCVC
HQNNQYKPI�VJG�UKIP�YKNN�DG�UVQTGF�KP�C�URGEKHKGF�%./�RTQITCO�DNQEM���6JG�URGEKHKGF�RTQITCO�DNQEM
YKNN�QXGTYTKVG�VJG�GZKUVKPI�RTQITCO�DNQEM���6JG�RQWPF�UKIP�KU�QPN[�WUGF�YJGP�VTCPUOKVVKPI
RTQITCO�DNQEMU�VQ�VJG�%./��

� 'ZENCOCVKQP�/CTM 
*GZCFGEKOCN����

6JG�%./�KPVGTRTGVU�VJG�GZENCOCVKQP�OCTM�CU�CP��+PHQTOCVKQP�6Q�$G�5VQTGF��EJCTCEVGT���6JG�FCVC
VJCV�HQNNQYU�YKNN�DG�UVQTGF�KP�C�URGEKHKGF�%./�U[UVGO�RCTCOGVGT��CPF�YKNN�QXGTYTKVG�VJG��GZKUVKPI
U[UVGO�RCTCOGVGT���6JG�GZENCOCVKQP�OCTM�KU�QPN[�WUGF�YJGP�VTCPUOKVVKPI�U[UVGO�RCTCOGVGTU�CPF
EQPVTQN�EQOOCPFU�
EJCRVGT����UGEVKQP��������

016'���6Q�VTCPUOKV�U[UVGO�RCTCOGVGTU�VQ�VJG�%./�HTQO�C�JQUV�FGXKEG��RCTCOGVGT�OQFG�OWUV�DG
UGNGEVGF��+H�RCTCOGVGT�OQFG�KU�PQV�UGNGEVGF��VJG�%./�YKNN�UGPF�CP��+PXCNKF�/QFG��GTTQT�VQ�VJG�JQUV
FGXKEG�
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�����������5GEQPF�
���%QPVTQN�%JCTCEVGT�
%./�5VCVKQP�0WODGT�+FGPVKHKGT�

6JKU�EJCTCEVGT�KU�QPN[�RTGUGPV�KH�EQOOWPKECVKPI�KP�VJG�45�����OQFG��+V�KU�WUGF�VQ�KFGPVKH[�VJG
%./�UVCVKQP�VJCV�YKNN�TGEGKXG�KPHQTOCVKQP��+H�EQOOWPKECVKPI�KP�45���������OQFG��VJKU�EJCTCEVGT
YKNN�DG�C�URCEG��

45�����/QFG�5GNGEVGF����5RCEG���
*GZKFGEKOCN����

45����/QFG�5GNGEVGF����5RCEG���
*GZKFGEKOCN����

45�����/QFG�5GNGEVGF�

���� 5VCVKQP�0WODGT��
���� 5VCVKQP�0WODGT��
���� 5VCVKQP�0WODGT��
���� 5VCVKQP�0WODGT��
���� 5VCVKQP�0WODGT��
���� 5VCVKQP�0WODGT��
���� 5VCVKQP�0WODGT��
���� 5VCVKQP�0WODGT��
���� 5VCVKQP�0WODGT��
#��� 5VCVKQP�0WODGT���
$��� 5VCVKQP�0WODGT���
%��� 5VCVKQP�0WODGT���
&��� 5VCVKQP�0WODGT���
'��� 5VCVKQP�0WODGT���
(��� 5VCVKQP�0WODGT���
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�����������6JKTF�
���%QPVTQN�5VTKPI�%JCTCEVGT�
+PHQTOCVKQP�6[RG�

6JKU�EJCTCEVGT�KU�WUGF�VQ�KFGPVKH[�VJG�V[RG�QH�KPHQTOCVKQP�VQ�DG�UGPV��

0 
%CRKVCN�0� 
*GZCFGEKOCN��'�

6JG��0��EJCTCEVGT�KU�VJG�KFGPVKHKGT�WUGF�HQT�TGSWGUVKPI�QT�UVQTKPI�KPHQTOCVKQP�KP�C�URGEKHKE�%./
RTQITCO�DNQEM�PWODGT�
����������

- 
%CRKVCN�-� 
*GZCFGEKOCN��$�

6JG��-��EJCTCEVGT�KU�VJG�KFGPVKHKGT�WUGF�HQT�TGSWGUVKPI�QT�UVQTKPI�KPHQTOCVKQP�KP�C�URGEKHKE�%./
U[UVGO�RCTCOGVGT�PWODGT�
�������

: 
%CRKVCN�:� 
*GZCFGEKOCN����

6JG��:��EJCTCEVGT�KU�VJG�KFGPVKHKGT�WUGF�HQT�TGSWGUVKPI�%./�U[UVGO�UVCVWU���6JG�TGSWGUVGF�UVCVWU
EQFG�KU�UGPV�DCEM�VQ�VJG�JQUV�FGXKEG��

�����������1VJGT�+ORQTVCPV�%QPVTQN�%JCTCEVGTU

6JG�HQNNQYKPI�CTG�CFFKVKQPCN�EQPVTQN�EJCTCEVGTU�TGSWKTGF�HQT�RTQRGT�RTQVQEQN�

� 
&QNNCT�5KIP� 
*GZCFGEKOCN����

6JG�����EJCTCEVGT�KU�VJG�KFGPVKHKGT�HQT�VJG�DGIKPPKPI�QH�VJG�EJGEMUWO��6JG�VYQ�EJCTCEVGTU�HQNNQYKPI
VJKU�EJCTCEVGT�TGRTGUGPV�VJG�EJGEMUWO�QH�VJG�KPHQTOCVKQP�VTCPUOKVVGF��+H�VJG�EJGEMUWO�KU�GPCDNGF�KP
RCTCOGVGT�����VJGP�KV�OWUV�DG�VTCPUOKVVGF�CNQPI�YKVJ�GXGT[�RCTCOGVGT�CPF�RTQITCO�DNQEM
VTCPUOKUUKQP���9JGP�TGSWGUVKPI�KPHQTOCVKQP��VJG�EJGEMUWO�KU�PQV�PGGFGF�
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%4 
%CTTKCIG�4GVWTP� 
*GZCFGEKOCN�1&�

.( 
.KPG�(GGF� 
*GZCFGEKOCN�1#�

%4�
%CTTKCIG�4GVWTP��CPF�.(�
.KPG�(GGF��OWUV�DG�VTCPUOKVVGF�CV�VJG�GPF�QH�GXGT[�VTCPUOKUUKQP�

:�10 
*GZCFGEKOCN����

:�1(( 
*GZCFGEKOCN����

5GTKCN�VTCPUOKUUKQP�ECP�DG�EQPVTQNNGF�WUKPI�UQHVYCTG�JCPFUJCMKPI��

+H�VJG�%./�KU�UGPFKPI�FCVC�XKC�VJG�6Z&�EJCPPGN�CPF�TGEGKXGU�VJG��:�1((��UKIPCN�
*GZCFGEKOCN
����XKC�VJG�4Z&�EJCPPGN��VJG�%./�YKNN�KPVGTTWRV�VJG�VTCPUOKUUKQP�WPVKN�VJG��:�10��UKIPCN

*GZCFGEKOCN�����KU�TGEGKXGF�CICKP�XKC�VJG�4Z&�EJCPPGN�

+H�VJG�%./�KU�TGEGKXKPI�FCVC�XKC�VJG�4Z&�EJCPPGN��CPF�CP�KPVGTTWRVKQP�QH�VJG�FCVC�VTCPUOKUUKQP
DGEQOGU�PGEGUUCT[��VJG�%./�YKNN�UGPF�VJG��:�1((��UKIPCN�
*GZCFGEKOCN�����XKC�VJG�6Z&
EJCPPGN���9JGP�VJG�VTCPUOKUUKQP�ECP�DG�TGUWOGF��VJG�%./�YKNN�UGPF�VJG��:�10��UKIPCN

*GZCFGEKOCN�����XKC�VJG�6Z&�EJCPPGN�

������������+PHQTOCVKQP�%JCTCEVGTU

#NN�KPHQTOCVKQP�EJCTCEVGTU�CTG�EQFGF�KP�JGZCFGEKOCN��6JG�HQNNQYKPI�EJCTCEVGTU�CTG�WUGF�HQT
GZEJCPIG�QH�KPHQTOCVKQP�

� 
*GZCFGEKOCN����

VJTQWIJ VJTQWIJ

� 
*GZCFGEKOCN����

# 
*GZCFGEKOCN����

VJTQWIJ VJTQWIJ

< 
*GZCFGEKOCN��#�
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6JG�PWODGTU�����VJTQWIJ�����CPF�VJG�NGVVGTU��#��VJTQWIJ��<��CTG�WUGF�KP�%./�RTQITCO
EQOOCPFU���6JG�NGVVGTU��#��VJTQWIJ��<��OWUV�DG�WRRGTECUG�


5RCEG� 
*GZCFGEKOCN����

5RCEGU�CTG�WUGF�VQ�ETGCVG�VJG�FGUKTGF�VTCPUOKUUKQP�HQTOCV�

016'��+P�VJKU�OCPWCN��VJG�WPFGTNKPG�EJCTCEVGT�KU�WUGF�VQ�UJQY�VJG�PWODGT�QH��URCEGU�PGGFGF�VQ
VTCPUOKV�QT�TGEGKXG�KPHQTOCVKQP�


�
2NWU�5KIP� 
*GZCFGEKOCN��$�

G�
/KPWU�5KIP� 
*GZCFGEKOCN��&�

6JKU�QRGTCVKQPCN�UKIP�OWUV�DG�VTCPUOKVVGF��KH�VJG�QRGTCVKQPCN�UKIP�KU�RTGUGPV�KP�VJG�%./�RTQITCO
EQOOCPF��6JG�QRGTCVKQPCN�UKIP�KU�PQV�PGGFGF�YJGP�VTCPUOKVVKPI�C�%./�RCTCOGVGT�

��
&GEKOCN�2QKPV� 
*GZCFGEKOCN��'�

6JG�FGEKOCN�RQKPV�EJCTCEVGT�OWUV�DG�VTCPUOKVVGF��KH�VJG�FGEKOCN�RQKPV�KU�RTGUGPV�KP�VJG�%./
RTQITCO�EQOOCPF�QT�RCTCOGVGT�
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�����%JGEMUWO�%CNEWNCVKQPU

+H�EJGEMUWO�KU�GPCDNGF�KP�RCTCOGVGT�����CNN�EJCTCEVGTU�CTG�CFFGF�VQIGVJGT��VJG�*KIJ�D[VG�KU�CFFGF
VQ�VJG�.QY�D[VG��VJGP�VJG��	U�EQORNKOGPV�KU�VCMGP��6JKU�PWODGT�UJQWNF�KOOGFKCVGN[�HQNNQY�VJG����
EJCTCEVGT��
(KI������

(KIWTG ��� %*'%-57/ 'ZCORNG %CNEWNCVKQP
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�����5GPFKPI�+PHQTOCVKQP�VQ�VJG�%./

6JG�%./�KU�ECRCDNG�QH�TGEGKXKPI�PGY�RTQITCO�DNQEM�CPF�RCTCOGVGT�FCVC�HTQO�C�JQUV�FGXKEG��WUKPI
VJG�UGV�QH�RTQVQEQNU�FGUETKDGF�KP�VJG�HQNNQYKPI�UGEVKQPU��6JG[�WUG�VJG�MG[�EJCTCEVGTU�FGHKPGF�KP
UGEVKQPU�����VQ������CPF�C�UGV�FCVC�HKGNF�VQ�VTCPUHGT�VJG�TGSWKTGF�KPHQTOCVKQP���6Q�CEEQORNKUJ�CP
CEEGRVCDNG�VTCPUOKUUKQP��KV�KU�XGT[�KORQTVCPV�VJCV�CNN�EJCTCEVGTU��KPENWFKPI�CNN�URCEGU��CTG�WUGF�KP
VJG�GZCEV�FGUETKDGF�HQTOCV�YJGP�UGPFKPI�VQ�VJG�%./��+H�VJGTG�KU�CP[�FKUETGRCPE[��VJG�%./
TGURQPFU�YKVJ�CP�GTTQT�OGUUCIG�FGUETKDKPI�VJG�V[RG�QH�HQTOCV�GTTQT�VJCV�YCU�HQWPF��DWV�VJG�EWTTGPV
FCVC�KU�PQV�EJCPIGF��

�������5GPFKPI�2TQITCO�$NQEMU�VQ�VJG�%./

#�RTQITCO�DNQEM�UGPV�VQ�VJG�%./�OWUV�HQNNQY�VJKU�HQTOCV�

��A�0�A�D�D�D�A�E�E�E�A�F�F�F�F�F�F�F�F�F�F�F�F�F�F�F�F�A���J�J�%4�.(�
45�����

��5�0�A�D�D�D�A�E�E�E�A�F�F�F�F�F�F�F�F�F�F�F�F�F�F�F�F�A���J�J�%4�.(�
45�����

��5���UVCVKQP�PWODGT�NQECVKQP�HQT�45�����OQFG�QPN[�

6JG�HQNNQYKPI�FGUETKDGU�GCEJ�RCTV�QH�VJG�EQOOCPF�UVTKPI�

�����A�0 ��� 5GPF�RTQITCO�DNQEM�VQ�%./���������������
���D�D�D��� $NQEM�0WODGT
���E�E�E ��� %QOOCPF�/PGOQPKE
F�F��� �F�F����� &CVC�����EJCTCEVGTU�KP�VJG�RTQRGT�HQTOCV�HQT�C�IKXGP�EQOOCPF

� ��� 'PF�QH�DNQEM�
EJGEMUWO�OC[�HQNNQY�
����J�J ��� %JGEMUWO�
KH�GPCDNGF�KP�RCTCOGVGT����
���%4�.( ��� %CTTKCIG�4GVWTP��.KPG�(GGF

#NN�VTCPUOKUUKQPU�OWUV�EQPVCKP����EJCTCEVGTU��5GPF�VTCKNKPI�URCEGU�VQ�HKNN�VJG�FCVC�DNQEM��6JG
HQNNQYKPI�RTQXKFGU�GZCORNG�QH�EQOOCPF�UVTKPIU�HQT�RTQITCO�DNQEMU�YKVJ�FKHHGTGPV�UK\G�FCVC�HKGNFU�

CLM Display Screens  
¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹    
·E  100  AEA     ·
·07  1           ·    
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»    
¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·E  000  PSI     ·
·1 +123456.78 999 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
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5GTKCN�&CVC�6Q�6TCPUOKV

��A�0�A�������A�#�'�#�A�����A�A���A�A�A�A�A�A�A�A�A�A�A�A�����$�%4�.(

��A�0�A�������A�2�5�+�A���A�
�������������������A�������A�������%4�.(

6CDNG�����CPF�����KNNWUVTCVG�VJG�VYQ�FGEKOCN�CPF�VJTGG�FGEKOCN�RQKPV�RTQITCO�EQOOCPF�UGPF
HQTOCV��TGURGEVKXGN[��4GHGT�VQ�EJCRVGT���HQT�FGUETKRVKQP�QH�GCEJ�EQOOCPF�CPF�KVU�FCVC�HKGNF
TGSWKTGOGPVU�

016'��6JG�EJGEMUWO�YKNN�XCT[�YKVJ�VJG�KPHQTOCVKQP�DGKPI�VTCPUOKVVGF��QT�KH�45�����OQFG�KU�DGKPI
WUGF�
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6CDNG������./���������:�2TQITCO�%QOOCPF��45�����5GPF�(QTOCV����&GEKOCNU

# _ N _ 0 0 1 _ ACC _ 1 _ _ 9 9 9 _ _ _ _ _ _ _ _ _ _ _ $ 3 7   (ACC Command)
# _ N _ 0 0 2 _ AEA _ 0 7 _ _ 1 _ _ _ _ _ _ _ _ _ _ _ _ $ 5 A   (AEA Command)
# _ N _ 0 0 3 _ AKN _ 0 7 _ _ 1 _ _ _ _ _ _ _ _ _ _ _ _ $ 4 6   (AKN Command)
# _ N _ 0 0 4 _ APE _ 0 _ _ _ _ _ 0 0 0 1 1 1 2 2 2 0 _ $ C 7   (APE Command)
# _ N _ 0 0 5 _ ATS _ 0 7 _ _ 1 _ _ _ _ _ _ _ _ _ _ _ _ $ 3 6   (ATS Command)
# _ N _ 0 0 6 _ BAC _ 3 4 5 _ _ + 1 2 3 4 _ 1 2 3 4 5 _ $ 9 E   (BAC Command)
# _ N _ 0 0 7 _ BCA _ 3 4 5 _ _ 0 7 _ _ 1 _ _ _ _ _ _ _ $ 1 A   (BCA Command)
# _ N _ 0 0 8 _ BCB _ 3 4 5 _ 2 0 _ _ 1 _ _ _ _ _ _ _ _ $ 1 D   (BCB Command)
# _ N _ 0 0 9 _ BCD _ 3 4 5 _ 2 0 _ _ _ _ _ _ _ _ _ _ _ $ 2 B   (BCD Command)
# _ N _ 0 1 0 _ BCE _ 3 4 5 _ _ 0 7 _ _ 1 _ _ _ _ _ _ _ $ 1 C   (BCE Command)
# _ N _ 0 1 1 _ BIO _ 3 4 5 _ 1 _ 0 0 0 1 1 1 2 2 2 0 _ $ 8 8   (BIO Command)
# _ N _ 0 1 2 _ BMB _ 1 0 0 _ 1 0 _ 0 4 _ 8 _ _ _ _ _ _ $ F 8   (BMB Command)
# _ N _ 0 1 3 _ BPA _ 3 4 5 _ 1 _ 0 0 0 1 1 1 2 2 2 0 _ $ 8 D   (BPA Command)
# _ N _ 0 1 4 _ BPE _ 3 4 5 _ 1 _ 0 0 0 1 1 1 2 2 2 0 _ $ 8 8   (BPE Command)
# _ N _ 0 1 5 _ BPT _ 3 4 5 _ 2 _ + 1 2 3 4 5 6 . 7 8 _ $ 6 3   (BPT Command)
# _ N _ 0 1 6 _ CLA _ 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 7 3   (CLA Command)
# _ N _ 0 1 7 _ CLC _ 3 4 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 4 5   (CLC Command)
# _ N _ 0 1 8 _ CON _ 1 _ _ 1 _ + 9 9 9 _ _ _ _ _ _ _ _ $ F 9   (CON Command)
# _ N _ 0 1 9 _ COU _ + 1 2 3 4 5 _ 1 2 _ 1 2 3 4 5 6 _ $ 6 7   (COU Command)
# _ N _ 0 2 0 _ EOS _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 7 2   (EOS Command)
# _ N _ 0 2 1 _ FAK _ 1 _ _ 1 . 2 3 4 5 6 _ _ _ _ _ _ _ $ F 1   (FAK Command)
# _ N _ 0 2 2 _ FUN _ 1 _ 1 _ 1 _ _ _ _ _ _ _ _ _ _ _ _ $ 3 B   (FUN Command)
# _ N _ 0 2 3 _ HOM _ 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 6 1   (HOM Command)
# _ N _ 0 2 4 _ JMP _ 3 4 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 3 2   (JMP Command)
# _ N _ 0 2 5 _ JSR _ 3 4 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 2 9   (JSR Command)
# _ N _ 0 2 6 _ LMD _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 7 6   (LMD Command)
# _ N _ 0 2 7 _ LML _ _ _ _ _ _ _ _ 1 2 3 4 5 6 . 7 8 _ $ B A   (LML Command)
# _ N _ 0 2 8 _ LMR _ 1 2 3 4 5 . 6 7 _ 1 2 3 4 . 5 6 _ $ 4 8   (LMR Command)
# _ N _ 0 2 9 _ MLT _ _ _ _ 0 0 _ _ 1 2 3 4 5 6 . 7 8 _ $ 9 0   (MLT Command)
# _ N _ 0 3 0 _ NOP _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 6 B   (NOP Command)
# _ N _ 0 3 1 _ POA _ 1 _ + 1 2 3 4 5 6 . 7 8 _ 9 9 9 _ $ 5 D   (POA Command)
# _ N _ 0 3 2 _ POI _ 1 _ + 1 2 3 4 5 6 . 7 8 _ 9 9 9 _ $ 5 4   (POI Command)
# _ N _ 0 3 3 _ POM _ 1 _ 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 4 8   (POM Command)
# _ N _ 0 3 4 _ PSA _ 1 _ + 1 2 3 4 5 6 . 7 8 _ 9 9 9 _ $ 5 6   (PSA Command)
# _ N _ 0 3 5 _ PSI _ 1 _ + 1 2 3 4 5 6 . 7 8 _ 9 9 9 _ $ 4 D   (PSI Command)
# _ N _ 0 3 6 _ PSM _ 1 _ 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 4 1   (PSM Command)
# _ N _ 0 3 7 _ PST _ 1 _ _ 0 1 _ + 1 2 3 4 5 6 . 7 8 _ $ 6 A   (PST Command)
# _ N _ 0 3 8 _ REF _ 1 _ 0 _ 9 9 9 _ 1 2 _ _ _ _ _ _ _ $ E 3   (REF Command)
# _ N _ 0 3 9 _ REP _ 3 4 5 _ _ _ _ _ _ _ 1 2 3 4 5 6 _ $ B 6   (REP Command)
# _ N _ 0 4 0 _ RTS _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 5 E   (RTS Command)
# _ N _ 0 4 1 _ SAC _ 1 _ 0 _ _ _ + 1 2 3 4 5 6 . 7 8 _ $ A 0   (SAC Command)
# _ N _ 0 4 2 _ SO1 _ 1 _ 1 _ 0 7 _ 9 9 9 _ _ _ _ _ _ _ $ E D   (SO1 Command)
# _ N _ 0 4 3 _ STH _ 0 _ _ 0 0 1 _ _ _ _ _ _ _ _ _ _ _ $ 2 4   (STH Command)
# _ N _ 0 4 4 _ STZ _ + 1 2 3 4 5 6 7 _ 1 2 3 4 5 6 7 _ $ 2 E   (STZ Command)
# _ N _ 0 4 5 _ VCC _ 1 _ _ 1 2 3 4 5 6 . 7 8 _ 9 9 9 _ $ 6 7   (VCC Command)
# _ N _ 0 4 6 _ VEO _ 2 _ 1 _ 1 _ 9 9 9 _ 0 _ _ _ _ _ _ $ D 7   (VEO Command)
# _ N _ 0 4 7 _ WAI _ 0 1 . 0 0 _ _ _ _ _ _ _ _ _ _ _ _ $ 2 0   (WAI Command)
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6CDNG������./���������:�2TQITCO�%QOOCPF��45�����5GPF�(QTOCV����&GEKOCNU

# _ N _ 0 0 1 _ ACC _ 1 _ _ 9 9 9 _ _ _ _ _ _ _ _ _ _ _ $ 3 7   (ACC Command)
# _ N _ 0 0 2 _ AEA _ 0 7 _ _ 1 _ _ _ _ _ _ _ _ _ _ _ _ $ 5 A   (AEA Command)
# _ N _ 0 0 3 _ AKN _ 0 7 _ _ 1 _ _ _ _ _ _ _ _ _ _ _ _ $ 4 6   (AKN Command)
# _ N _ 0 0 4 _ APE _ 0 _ _ _ _ _ 0 0 0 1 1 1 2 2 2 0 _ $ C 7   (APE Command)
# _ N _ 0 0 5 _ ATS _ 0 7 _ _ 1 _ _ _ _ _ _ _ _ _ _ _ _ $ 3 6   (ATS Command)
# _ N _ 0 0 6 _ BAC _ 3 4 5 _ _ + 1 2 3 4 _ 1 2 3 4 5 _ $ 9 E   (BAC Command)
# _ N _ 0 0 7 _ BCA _ 3 4 5 _ _ 0 7 _ _ 1 _ _ _ _ _ _ _ $ 1 A   (BCA Command)
# _ N _ 0 0 8 _ BCB _ 3 4 5 _ 2 0 _ _ 1 _ _ _ _ _ _ _ _ $ 1 D   (BCB Command)
# _ N _ 0 0 9 _ BCD _ 3 4 5 _ 2 0 _ _ _ _ _ _ _ _ _ _ _ $ 2 B   (BCD Command)
# _ N _ 0 1 0 _ BCE _ 3 4 5 _ _ 0 7 _ _ 1 _ _ _ _ _ _ _ $ 1 C   (BCE Command)
# _ N _ 0 1 1 _ BIO _ 3 4 5 _ 1 _ 0 0 0 1 1 1 2 2 2 0 _ $ 8 8   (BIO Command)
# _ N _ 0 1 2 _ BMB _ 1 0 0 _ 1 0 _ 0 4 _ 8 _ _ _ _ _ _ $ F 8   (BMB Command)
# _ N _ 0 1 3 _ BPA _ 3 4 5 _ 1 _ 0 0 0 1 1 1 2 2 2 0 _ $ 8 D   (BPA Command)
# _ N _ 0 1 4 _ BPE _ 3 4 5 _ 1 _ 0 0 0 1 1 1 2 2 2 0 _ $ 8 8   (BPE Command)
# _ N _ 0 1 5 _ BPT _ 3 4 5 _ 2 _ + 1 2 3 4 5 . 6 7 8 _ $ 6 3   (BPT Command)
# _ N _ 0 1 6 _ CLA _ 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 7 3   (CLA Command)
# _ N _ 0 1 7 _ CLC _ 3 4 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 4 5   (CLC Command)
# _ N _ 0 1 8 _ CON _ 1 _ _ 1 _ + 9 9 9 _ _ _ _ _ _ _ _ $ F 9   (CON Command)
# _ N _ 0 1 9 _ COU _ + 1 2 3 4 5 _ 1 2 _ 1 2 3 4 5 6 _ $ 6 7   (COU Command)
# _ N _ 0 2 0 _ EOS _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 7 2   (EOS Command)
# _ N _ 0 2 1 _ FAK _ 1 _ _ 1 . 2 3 4 5 6 _ _ _ _ _ _ _ $ F 1   (FAK Command)
# _ N _ 0 2 2 _ FUN _ 1 _ 1 _ 1 _ _ _ _ _ _ _ _ _ _ _ _ $ 3 B   (FUN Command)
# _ N _ 0 2 3 _ HOM _ 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 6 1   (HOM Command)
# _ N _ 0 2 4 _ JMP _ 3 4 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 3 2   (JMP Command)
# _ N _ 0 2 5 _ JSR _ 3 4 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 2 9   (JSR Command)
# _ N _ 0 2 6 _ LMD _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 7 6   (LMD Command)
# _ N _ 0 2 7 _ LML _ _ _ _ _ _ _ _ 1 2 3 4 5 . 6 7 8 _ $ B A   (LML Command)
# _ N _ 0 2 8 _ LMR _ 1 2 3 4 . 5 6 7 _ 1 2 3 . 4 5 6 _ $ 4 8   (LMR Command)
# _ N _ 0 2 9 _ MLT _ _ _ _ 0 0 _ _ 1 2 3 4 5 . 6 7 8 _ $ 9 0   (MLT Command)
# _ N _ 0 3 0 _ NOP _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 6 B   (NOP Command)
# _ N _ 0 3 1 _ POA _ 1 _ + 1 2 3 4 5 . 6 7 8 _ 9 9 9 _ $ 5 D   (POA Command)
# _ N _ 0 3 2 _ POI _ 1 _ + 1 2 3 4 5 . 6 7 8 _ 9 9 9 _ $ 5 4   (POI Command)
# _ N _ 0 3 3 _ POM _ 1 _ 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 4 8   (POM Command)
# _ N _ 0 3 4 _ PSA _ 1 _ + 1 2 3 4 5 . 6 7 8 _ 9 9 9 _ $ 5 6   (PSA Command)
# _ N _ 0 3 5 _ PSI _ 1 _ + 1 2 3 4 5 . 6 7 8 _ 9 9 9 _ $ 4 D   (PSI Command)
# _ N _ 0 3 6 _ PSM _ 1 _ 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 4 1   (PSM Command)
# _ N _ 0 3 7 _ PST _ 1 _ _ 0 1 _ + 1 2 3 4 5 . 6 7 8 _ $ 6 A   (PST Command)
# _ N _ 0 3 8 _ REF _ 1 _ 0 _ 9 9 9 _ 1 2 _ _ _ _ _ _ _ $ E 3   (REF Command)
# _ N _ 0 3 9 _ REP _ 3 4 5 _ _ _ _ _ _ _ 1 2 3 4 5 6 _ $ B 6   (REP Command)
# _ N _ 0 4 0 _ RTS _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 5 E   (RTS Command)
# _ N _ 0 4 1 _ SAC _ 1 _ 0 _ _ _ + 1 2 3 4 5 . 6 7 8 _ $ A 0   (SAC Command)
# _ N _ 0 4 2 _ SO1 _ 1 _ 1 _ 0 7 _ 9 9 9 _ _ _ _ _ _ _ $ E D   (SO1 Command)
# _ N _ 0 4 3 _ STH _ 0 _ _ 0 0 1 _ _ _ _ _ _ _ _ _ _ _ $ 2 4   (STH Command)
# _ N _ 0 4 4 _ STZ _ + 1 2 3 4 5 6 7 _ 1 2 3 4 5 6 7 _ $ 2 E   (STZ Command)
# _ N _ 0 4 5 _ VCC _ 1 _ _ 1 2 3 4 5 . 6 7 8 _ 9 9 9 _ $ 6 7   (VCC Command)
# _ N _ 0 4 6 _ VEO _ 2 _ 1 _ 1 _ 9 9 9 _ 0 _ _ _ _ _ _ $ D 7   (VEO Command)
# _ N _ 0 4 7 _ WAI _ 0 1 . 0 0 _ _ _ _ _ _ _ _ _ _ _ _ $ 2 0   (WAI Command)
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������������5GPFKPI�2CTCOGVGTU�VQ�VJG�%./

2CTCOGVGTU�UGPV�VQ�VJG�%./�OWUV�DGIKP�YKVJ�VJG�HQNNQYKPI�HQTOCV�

��A�-�A�:�:�A�A�F�F�F�F�F�F�F�F�F�F�F�F�A���J�J�%4�.(�
45�����

��5�-�A�:�:�A�A�F�F�F�F�F�F�F�F�F�F�F�F�A���J�J�%4�.(�
45�����

��5���5VCVKQP�PWODGT�NQECVKQP�HQT�45�����OQFG�QPN[�

6JG�HQNNQYKPI�FGUETKDGU�GCEJ�RCTV�QH�VJG�EQOOCPF�UVTKPI�

�����A�-� 5GPF�RCTCOGVGT�VQ�%./
����:�:� 2CTCOGVGT�0WODGT
F�F��� �F�F��� &CVC�����EJCTCEVGTU�KP�VJG�RTQRGT�HQTOCV�HQT�C�IKXGP�RCTCOGVGT

� � 'PF�QH�DNQEM�
EJGEMUWO�OC[�HQNNQY�
����J�J � %JGEM�UWO�
KH�GPCDNGF�KP�RCTCOGVGT����
���%4�.( � %CTTKCIG�4GVWTP��.KPG�(GGF

016'����#NN�VTCPUOKVVGF�FCVC�OWUV�DG�EQORTKUGF�QH����EJCTCEVGTU��5GPF�VTCKNKPI�URCEGU�VQ�HKNN�VJG
FCVC�DNQEM�

016'����6JG�%./�OWUV�DG�KP�2CTCOGVGT�/QFG�DGHQTG�UGPFKPI�RCTCOGVGT�KPHQTOCVKQP�QT�CP
�+PXCNKF�/QFG��GTTQT�YKNN�DG�KUUWGF�

6JG�HQNNQYKPI�CTG�GZCORNGU�QH�RCTCOGVGT�UVTKPIU�YKVJ�FKHHGTGPV�UK\G�FCVC�HKGNFU���0QVG�VJG
KPHQTOCVKQP�CU�KV�CRRGCTU�QP�VJG�%./�FKURNC[��VJGP�VJG�HQTOCV�TGSWKTGF�VQ�UGPF�VJG�KPHQTOCVKQP�
HKNNKPI�CNN����EJCTCEVGTU�RQUKVKQP�QH�VJG�FCVC�HKGNF�

CLM Display Screens  
¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹    
·Feed Constant A1 ·
·P00    0001.0000 ·    
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»    
¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·Encoder Data  A1 ·
·P01 00 1250 0000 ·
º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»
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5GTKCN�&CVC�6Q�6TCPUOKV

��A�-�A�����A�A�A�A�A�������������������A��������

��A�-�A�����A�A�����A���������A���������A������

6JG�RCTCOGVGT�EJGEMUWO�KU�ECNEWNCVGF�VJG�UCOG�YC[�VJG�RTQITCO�DNQEM�EJGEMUWO�KU�ECNEWNCVGF�KP
5GEVKQP������GZEGRV�VJG�HQTOCV�KU�FKHHGTGPV�

4GHGT�VQ�EJCRVGT���HQT�FGUETKRVKQP�QH�GCEJ�RCTCOGVGT�CPF�KVU�FCVC��TGSWKTGOGPVU���6CDNGU�����CPF
����NKUV�VJG�RCTCOGVGT�UGPF�HQTOCV�HQT�VYQ�CPF�FGEKOCN�RQKPVU�

016'��6JG�EJGEMUWO�URGEKHKGF�YKVJ�C��JJ�KU�QPN[�WUGF�VQ�UJQY�VJG�NQECVKQP�QH�VJG�EJGEMUWO��6JG
EJGEMUWO�YKNN�XCT[�YKVJ�VJG�KPHQTOCVKQP�DGKPI�VTCPUOKVVGF��4GHGT�VQ�UGEVKQP�����VQ�ECNEWNCVG�VJG
EJGEMUWO�
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6CDNG�������./���������:�2CTCOGVGT�
5GPF��(QTOCV��
6YQ�&GEKOCN�2QKPVU�

#ZKU���2CTCOGVGTU�

! _ K _ 0 0 _ _ _ _ _ 0 0 0 1 . 0 0 0 0 _ $ h h   Feed Constant, Axis 1
! _ K _ 0 1 _ _ 0 0 _ 1 2 5 0 _ 0 0 0 0 _ $ h h   Encoder Data, Axis 1
! _ K _ 0 2 _ _ 0 0 0 0 5 0 . 0 0 _ 1 0 _ $ h h   Velocity, Axis 1
! _ K _ 0 3 _ _ _ _ _ 3 0 0 0 _ 1 0 . 0 _ $ h h   Drive Sensitivity, Axis 1
! _ K _ 0 4 _ _ _ _ _ _ 0 0 3 8 6 . 0 0 _ $ h h   Acceleration, Axis 1
! _ K _ 0 5 _ _ _ 0 . 9 0 0 _ 0 . 8 5 0 _ $ h h   Position Gain, Axis 1
! _ K _ 0 6 _ _ _ _ _ _ _ _ _ 1 _ 1 _ 1 _ $ h h   Direction, Axis 1
! _ K _ 0 7 _ _ _ _ 1 5 _ 0 0 0 0 . 0 1 _ $ h h   Position Tolerance, Axis 1
! _ K _ 0 8 _ _ _ _ _ _ _ _ _ _ 0 _ 0 0 _ $ h h   Homing Setup, Axis 1
! _ K _ 0 9 _ _ _ _ _ _ 0 0 0 0 0 . 0 0 _ $ h h   Homing Offset, Axis 1
! _ K _ 1 0 _ _ _ _ _ _ 1 0 _ 1 2 _ 1 3 _ $ h h   Homing Setup I/O, Axis 1
! _ K _ 1 1 _ _ _ _ - 0 0 0 0 0 1 . 0 0 _ $ h h   Minimum Travel, Axis 1
! _ K _ 1 2 _ _ _ _ + 0 0 0 1 0 0 . 0 0 _ $ h h   Maximum Travel, Axis 1
! _ K _ 1 3 _ _ 0 0 _ 0 0 _ 0 0 0 0 . 0 _ $ h h   Presignal, Axis 1
! _ K _ 1 4 _ _ _ _ _ _ _ _ _ 0 _ 0 _ 0 _ $ h h   Monitoring, Axis 1
! _ K _ 1 5 _ _ 0 0 0 _ 0 0 0 0 0 . 0 0 _ $ h h   Immediate Stop, Axis 1
! _ K _ 1 6 _ _ _ _ _ _ _ _ _ 0 0 . 0 0 _ $ h h   Cut Width, Axis 1
! _ K _ 1 7 _ _ _ 0 0 . 0 0 _ 0 0 . 0 0 _ $ h h   Knee Point, Axis 1
! _ K _ 1 8 _ _ _ _ _ _ _ _ 0 _ 0 0 . 0 _ $ h h   Material Speed
! _ K _ 1 9 _ _ _ _ _ _ _ _ _ _ _ _ _ 1 _ $ h h   Test Mode, Axis 1
! _ K _ 2 0 _ _ _ _ _ _ _ _ _ _ _ 0 0 0 _ $ h h   Manual Cut-Vector
! _ K _ 2 1 _ _ _ _ _ _ _ _ _ _ 0 _ 0 0 _ $ h h   Length Correction, Axis 1
! _ K _ 2 2 _ _ _ 0 0 _ 0 0 _ 0 0 _ 0 0 _ $ h h   Special Function, Axis 1
! _ K _ 2 3 _ _ 0 0 _ 0 _ 0 0 0 0 . 0 0 _ $ h h   Crop Cut, Axis 1
! _ K _ 2 4 _ _ 0 0 _ 0 _ 0 0 0 0 0 . 0 _ $ h h   Reversing hold
! _ K _ 2 5 _ _ _ 0 0 _ 0 0 _ 0 0 _ 0 0 _ $ h h   Restende
! _ K _ 2 6 _ _ _ _ _ 0 0 . 5 0 0 _ 0 0 _ $ h h   Special Function, Axis 1

2CTCOGVGTU����VJTQWIJ����CTG�TGUGTXGF�HQT�HWVWTG�FGXGNQROGPV�

! _ K _ 3 8 _ _ _ _ _ 0 0 1 2 . 0 0 0 0 _ $ h h   Measuring Wh. Feed Constant
! _ K _ 3 9 _ _ _ _ _ _ _ _ 0 _ 1 2 5 0 _ $ h h   Measuring Wheel Encoder LPR

016'��6JG�EJGEMUWO�URGEKHKGF�YKVJ�C��JJ�KU�QPN[�WUGF�VQ�UJQY�VJG�NQECVKQP�QH�VJG�EJGEMUWO��6JG
EJGEMUWO�YKNN�XCT[�YKVJ�VJG�KPHQTOCVKQP�DGKPI�VTCPUOKVVGF��4GHGT�VQ�UGEVKQP�����VQ�ECNEWNCVG�VJG
EJGEMUWO�
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6CDNG�����
EQPV	F�

#ZKU���2CTCOGVGTU�

! _ K _ 4 0 _ _ _ 2 _ 0 0 0 1 . 0 0 0 0 _ $ h h   Feed Constant, Axis 2
! _ K _ 4 1 _ _ 0 0 _ 1 2 5 0 _ 0 0 0 0 _ $ h h   Encoder Data, Axis 2
! _ K _ 4 2 _ _ 0 0 0 0 5 0 . 0 0 _ 1 0 _ $ h h   Velocity, Axis 2
! _ K _ 4 3 _ _ _ _ _ 3 0 0 0 _ 1 0 . 0 _ $ h h   Drive Sensitivity, Axis 2
! _ K _ 4 4 _ _ _ _ _ _ 0 0 3 8 6 . 0 0 _ $ h h   Acceleration, Axis 2
! _ K _ 4 5 _ _ _ _ _ _ _ _ 0 1 . 0 0 0 _ $ h h   Position Gain, Axis 2
! _ K _ 4 6 _ _ _ _ _ _ _ _ _ 0 _ _ _ 0 _ $ h h   Direction, Axis 2
! _ K _ 4 7 _ _ _ _ 1 6 _ 0 0 0 0 . 0 1 _ $ h h   Position Tolerance, Axis 2
! _ K _ 4 8 _ _ _ _ _ _ _ _ _ _ 0 _ 0 0 _ $ h h   Homing Setup, Axis 2
! _ K _ 4 9 _ _ _ _ 0 _ 0 0 0 0 0 . 0 0 _ $ h h   Homing Offset, Axis 2
! _ K _ 5 0 _ _ _ _ _ _ 1 0 _ 1 2 _ 1 3 _ $ h h   Homing Setup I/O, Axis 2
! _ K _ 5 1 _ _ _ _ - 0 0 0 0 0 1 . 0 0 _ $ h h   Minimum Travel, Axis 2
! _ K _ 5 2 _ _ _ _ + 0 0 0 1 0 0 . 0 0 _ $ h h   Maximum Travel, Axis 2
! _ K _ 5 3 _ _ 0 0 _ 0 0 _ 0 0 0 0 . 0 _ $ h h   Presignal, Axis 2
! _ K _ 5 4 _ _ _ _ _ 0 _ 0 _ 0 0 _ 0 0 _ $ h h   Monitoring, Axis 2
! _ K _ 5 5 _ _ _ _ _ _ _ _ _ 0 0 _ 0 0 _ $ h h   Special Function, Axis 2
! _ K _ 5 6 _ _ _ 0 _ 0 0 0 0 _ 0 0 0 0 _ $ h h   Rotary Table, Axis 2
! _ K _ 5 7 _ _ 0 0 _ 0 0 0 0 0 0 . 0 0 _ $ h h   Knee Point, Axis 2
! _ K _ 5 8 _ _ _ _ _ _ _ 0 _ 0 0 . 0 0 _ $ h h   Synchronization Diff. Axis 2

2CTCOGVGTU����VJTQWIJ����CTG�TGUGTXGF�HQT�HWVWTG�FGXGNQROGPV�

/KUEGNNCPGQWU�2CTCOGVGTU�

! _ K _ 8 0 _ _ 1 9 2 0 _ 0 _ 1 _ 8 _ 1 _ $ h h   Serial Interface
! _ K _ 8 1 _ _ _ _ _ _ 0 _ 0 0 _ 0 _ 0 _ $ h h   Serial Interface
! _ K _ 8 2 _ _ _ _ _ _ _ 2 _ 0 _ 1 _ 0 _ $ h h   Language
! _ K _ 8 3 _ _ _ _ _ _ 0 _ F F 0 0 0 0 _ $ h h   Memory Display
! _ K _ 8 4 _ _ _ 0 _ 0 0 0 _ 0 _ 0 0 0 _ $ h h   Start Task 2 & 3
! _ K _ 8 5 _ _ _ _ 0 0 _ 0 _ 0 _ 0 0 0 _ $ h h   Interrupt Vector
! _ K _ 8 6 _ _ _ _ _ _ 0 0 _ 0 _ 0 0 0 _ $ h h   Manual Vector
! _ K _ 8 7 _ _ _ _ _ _ _ _ _ _ _ 0 _ _ _ $ h h   Variations

2CTCOGVGTU����VJTQWIJ����CTG�HTGG�HQT�HWVWTG�FGXGNQROGPV�

4GHGT�VQ�EJCRVGT���HQT�FGUETKRVKQP�QH�GCEJ�RCTCOGVGT�CPF�KVU�FCVC�TGSWKTGOGPVU���6CDNG����
KNNWUVTCVGU�VJG�RCTCOGVGT��UGPF��HQTOCV�WUKPI�VJTGG�FGEKOCN�RNCEGU�

016'��6JG�EJGEMUWO�URGEKHKGF�YKVJ�C��JJ�KU�QPN[�WUGF�VQ�UJQY�VJG�NQECVKQP�QH�VJG�EJGEMUWO��6JG
EJGEMUWO�YKNN�XCT[�YKVJ�VJG�KPHQTOCVKQP�DGKPI�VTCPUOKVVGF���4GHGT�VQ�UGEVKQP�����VQ�ECNEWNCVG�VJG
EJGEMUWO�
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6CDNG�������./���������:�2CTCOGVGT�
5GPF�(QTOCV����&GEKOCNU�

#ZKU���2CTCOGVGTU�

! _ K _ 0 0 _ _ _ _ _ 0 0 1 . 0 0 0 0 0 _ $ h h   Feed Constant, Axis 1
! _ K _ 0 1 _ _ 0 0 _ 1 2 5 0 _ 0 0 0 0 _ $ h h   Encoder Data, Axis 1
! _ K _ 0 2 _ _ 0 0 0 1 0 . 0 0 0 _ 1 0 _ $ h h   Velocity, Axis 1
! _ K _ 0 3 _ _ _ _ _ 3 0 0 0 _ 1 0 . 0 _ $ h h   Drive Sensitivity, Axis 1
! _ K _ 0 4 _ _ _ _ _ _ 0 3 8 6 . 0 0 0 _ $ h h   Acceleration, Axis 1
! _ K _ 0 5 _ _ _ 0 . 9 0 0 _ 0 . 8 5 0 _ $ h h   Position Gain, Axis 1
! _ K _ 0 6 _ _ _ _ _ _ _ _ _ 1 _ 1 _ 1 _ $ h h   Direction, Axis 1
! _ K _ 0 7 _ _ _ _ 1 5 _ 0 0 0 . 0 1 0 _ $ h h   Position Tolerance, Axis 1
! _ K _ 0 8 _ _ _ _ _ _ _ _ _ _ 0 _ 0 0 _ $ h h   Homing Setup, Axis 1
! _ K _ 0 9 _ _ _ _ _ _ 0 0 0 0 . 0 0 0 _ $ h h   Homing Offset, Axis 1
! _ K _ 1 0 _ _ _ _ _ _ 1 0 _ 1 2 _ 1 3 _ $ h h   Homing Setup I/O, Axis 1
! _ K _ 1 1 _ _ _ _ - 0 0 0 0 0 . 1 0 0 _ $ h h   Minimum Travel, Axis 1
! _ K _ 1 2 _ _ _ _ + 0 0 0 1 0 . 0 0 0 _ $ h h   Maximum Travel, Axis 1
! _ K _ 1 3 _ _ 0 0 _ 0 0 _ 0 0 0 . 0 0 _ $ h h   Presignal, Axis 1
! _ K _ 1 4 _ _ _ _ _ _ _ _ _ 0 _ 0 _ 0 _ $ h h   Monitoring, Axis 1
! _ K _ 1 5 _ _ 0 0 0 _ 0 0 0 0 . 0 0 0 _ $ h h   Immediate Stop, Axis 1
! _ K _ 1 6 _ _ _ _ _ _ _ _ _ 0 . 0 0 0 _ $ h h   Cut Width, Axis 1
! _ K _ 1 7 _ _ _ 0 . 0 0 0 _ 0 . 0 0 0 _ $ h h   Knee Point, Axis 1
! _ K _ 1 8 _ _ _ _ _ _ _ _ 0 _ 0 0 . 0 _ $ h h   Material Speed
! _ K _ 1 9 _ _ _ _ _ _ _ _ _ _ _ _ _ 1 _ $ h h   Test Mode, Axis 1
! _ K _ 2 0 _ _ _ _ _ _ _ _ _ _ _ 0 0 0 _ $ h h   Manual Cut-Vector
! _ K _ 2 1 _ _ _ _ _ _ _ _ _ _ 0 _ 0 0 _ $ h h   Length Correction, Axis 1
! _ K _ 2 2 _ _ _ 0 0 _ 0 0 _ 0 0 _ 0 0 _ $ h h   Special Function, Axis 1
! _ K _ 2 3 _ _ 0 0 _ 0 _ 0 0 0 . 0 0 0 _ $ h h   Crop Cut, Axis 1
! _ K _ 2 4 _ _ 0 0 _ 0 _ 0 0 0 0 . 0 0 _ $ h h   Reversing hold
! _ K _ 2 5 _ _ _ 0 0 _ 0 0 _ 0 0 _ 0 0 _ $ h h   Restende
! _ K _ 2 6 _ _ _ _ _ 0 1 . 0 0 0 _ 0 1 _ $ h h   Special Function, Axis 1

2CTCOGVGTU����VJTQWIJ����CTG�HTGG�HQT�HWVWTG�FGXGNQROGPV�

! _ K _ 3 8 _ _ _ _ _ 0 1 2 . 0 0 0 0 0 _ $ h h   Measuring Wh. Feed Constant
! _ K _ 3 9 _ _ _ _ _ _ _ _ 0 _ 1 2 5 0 _ $ h h   Measuring Wheel Encoder LPR

016'��6JG�EJGEMUWO�URGEKHKGF�YKVJ�C��JJ�KU�QPN[�WUGF�VQ�UJQY�VJG�NQECVKQP�QH�VJG�EJGEMUWO��6JG
EJGEMUWO�YKNN�XCT[�YKVJ�VJG�KPHQTOCVKQP�DGKPI�VTCPUOKVVGF���4GHGT�VQ�UGEVKQP�����VQ�ECNEWNCVG�VJG
EJGEMUWO�
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6CDNG�����
EQPV	F�

#ZKU���2CTCOGVGTU�

! _ K _ 4 0 _ _ _ 0 _ 0 0 1 . 0 0 0 0 0 _ $ h h   Feed Constant, Axis 2
! _ K _ 4 1 _ _ 0 0 _ 1 2 5 0 _ 0 0 0 0 _ $ h h   Encoder Data, Axis 2
! _ K _ 4 2 _ _ 0 0 0 1 0 . 0 0 0 _ 1 0 _ $ h h   Velocity, Axis 2
! _ K _ 4 3 _ _ _ _ _ 3 0 0 0 _ 1 0 . 0 _ $ h h   Drive Sensitivity, Axis 2
! _ K _ 4 4 _ _ _ _ _ _ 0 3 8 6 . 0 0 0 _ $ h h   Acceleration, Axis 2
! _ K _ 4 5 _ _ _ _ _ _ _ _ 0 1 . 0 0 0 _ $ h h   Position Gain, Axis 2
! _ K _ 4 6 _ _ _ _ _ _ _ _ _ 0 _ _ _ 0 _ $ h h   Direction, Axis 2
! _ K _ 4 7 _ _ _ _ 1 6 _ 0 0 0 . 0 1 0 _ $ h h   Position Tolerance, Axis 2
! _ K _ 4 8 _ _ _ _ _ _ _ _ _ _ 0 _ 0 0 _ $ h h   Homing Setup, Axis 2
! _ K _ 4 9 _ _ _ _ 0 _ 0 0 0 0 . 0 0 0 _ $ h h   Homing Offset, Axis 2
! _ K _ 5 0 _ _ _ _ _ _ 1 0 _ 1 2 _ 1 3 _ $ h h   Homing Setup I/O, Axis 2
! _ K _ 5 1 _ _ _ _ - 0 0 0 0 0 . 1 0 0 _ $ h h   Minimum Travel, Axis 2
! _ K _ 5 2 _ _ _ _ + 0 0 0 1 0 . 0 0 0 _ $ h h   Maximum Travel, Axis 2
! _ K _ 5 3 _ _ 0 0 _ 0 0 _ 0 0 0 . 0 0 _ $ h h   Presignal, Axis 2
! _ K _ 5 4 _ _ _ _ _ 0 _ 0 _ 0 0 _ 0 0 _ $ h h   Monitoring, Axis 2
! _ K _ 5 5 _ _ _ _ _ _ _ _ _ 0 0 _ 0 0 _ $ h h   Special Function, Axis 2
! _ K _ 5 6 _ _ _ 0 _ 0 0 0 0 _ 0 0 0 0 _ $ h h   Rotary Table, Axis 2
! _ K _ 5 7 _ _ 0 0 _ 0 0 0 0 0 . 0 0 0 _ $ h h   Knee Point, Axis 2
! _ K _ 5 8 _ _ _ _ _ _ _ 0 _ 0 . 0 0 0 _ $ h h   Synchronization Diff. Axis 2

2CTCOGVGTU����VJTQWIJ����CTG�TGUGTXGF�HQT�HWVWTG�FGXGNQROGPV�

/KUEGNNCPGQWU�2CTCOGVGTU�

! _ K _ 8 0 _ _ 1 9 2 0 _ 0 _ 1 _ 8 _ 1 _ $ h h   Serial Interface
! _ K _ 8 1 _ _ _ _ _ _ 0 _ 0 0 _ 0 _ 0 _ $ h h   Serial Interface
! _ K _ 8 2 _ _ _ _ _ _ _ 3 _ 0 _ 1 _ 0 _ $ h h   Language
! _ K _ 8 3 _ _ _ _ _ _ 0 _ F F 0 0 0 0 _ $ h h   Memory Display
! _ K _ 8 4 _ _ _ 0 _ 0 0 0 _ 0 _ 0 0 0 _ $ h h   Start Task 2 & 3
! _ K _ 8 5 _ _ _ _ 0 0 _ 0 _ 0 _ 0 0 0 _ $ h h   Interrupt Vector
! _ K _ 8 6 _ _ _ _ _ _ 0 0 _ 0 _ 0 0 0 _ $ h h   Manual Vector
! _ K _ 8 7 _ _ _ _ _ _ _ _ _ _ _ 0 _ _ _ $ h h   Variations

2CTCOGVGTU����VJTQWIJ����CTG�TGUGTXGF�HQT�HWVWTG�FGXGNQROGPV�
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������+PHQTOCVKQP�4GSWGUV

%./�RTQITCO�DNQEMU��RCTCOGVGTU�CPF�U[UVGO�UVCVWU�ECP�DG�TGSWGUVGF�D[�C�JQUV�FGXKEG���'CEJ
TGSWGUV�KU�FGUETKDGF�KP�VJG�HQNNQYKPI�UGEVKQPU�

������������4GSWGUVKPI�C�2TQITCO�$NQEM�HTQO�VJG�%./

#�TGSWGUV�HQT�C�RTQITCO�DNQEM�DGIKPU�YKVJ��!A0��CPF�GPFU�YKVJ��%4.(�����C�EJGEMUWO�KU�PQV
TGSWKTGF��4GSWGUV�HQTOCV�KU�CU�HQNNQYU�

!�A�0�A�D�D�D�A�%4�.(��
45�����

!�5�0�A�D�D�D�A�%4�.(��
45�����
�����������

��5���5VCVKQP�PWODGT�NQECVKQP�HQT�45�����OQFG�QPN[�

6JG�HQNNQYKPI�FGUETKDGU�GCEJ�RCTV�QH�VJG�EQOOCPF�UVTKPI�

!�A�0���5GPF�RTQITCO�DNQEM�KPHQTOCVKQP�VQ�JQUV�FGXKEG
D�D�D���$NQEM�0WODGT
%4�.(���%CTTKCIG�4GVWTP��.KPG�(GGF

6JG�%./�UGPFU�VJG�TGSWGUVGF�RTQITCO�DNQEM�VQ�VJG�JQUV�FGXKEG��KP�VJG�HQNNQYKPI�HQTOCV�
TGHGT�VQ
6CDNG�����QT�����HQT�CP�KNNWUVTCVKQP�QH�VJG�FCVC�HQTOCV�HQT�GCEJ�EQOOCPF���

��A�0�A�D�D�D�A�E�E�E�A�F�F�F�F�F�F�F�F�F�F�F�F�F�F�F�F�A���J�J�%4�.(��
45�����

��5�0�A�D�D�D�A�E�E�E�A�F�F�F�F�F�F�F�F�F�F�F�F�F�F�F�F�A���J�J�%4�.(��
45�����

��5���5VCVKQP�PWODGT�NQECVKQP�HQT�45�����OQFG�QPN[�

6JG�HQNNQYKPI�FGUETKDGU�GCEJ�RCTV�QH�VJG�EQOOCPF�UVTKPI�

��A�0���5GPFKPI�RTQITCO�DNQEM�KPHQTOCVKQP�VQ�JQUV�FGXKEG
D�D�D���$NQEM�0WODGT
E�E�E���%QOOCPF�/PGOQPKE

�F�F��� �F�F����2TQITCO�DNQEM�&CVC
����� 'PF�QH�DNQEM�
EJGEM�UWO�OC[�HQNNQY�
�J�J�� %JGEM�UWO�
KH�GPCDNGF�KP�RCTCOGVGT����

�����%4�.(�� %CTTKCIG�4GVWTP��.KPG�(GGF
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������������4GSWGUVKPI�C�5[UVGO�2CTCOGVGT�HTQO�VJG�%./

+V�KU�PQV�PGEGUUCT[�VQ�DG�KP�2CTCOGVGT�OQFG�VQ�TGSWGUV�RCTCOGVGT�FCVC��4GSWGUV�HQTOCV�KU�CU
HQNNQYU�

!�A�-�A�A�:�:�A�%4�.(��
45�����

!�5�-�A�A�:�:�A�%4�.(��
45�����

��5���5VCVKQP�PWODGT�NQECVKQP�HQT�45�����OQFG�QPN[�

6JG�HQNNQYKPI�FGUETKDGU�GCEJ�RCTV�QH�VJG�EQOOCPF�UVTKPI�

!�A�- ��5GPF�RCTCOGVGT�VQ�JQUV�FGXKEG
�:�:� ��2CTCOGVGT�0WODGT

�����%4�.( ��%CTTKCIG�4GVWTP��.KPG�(GGF

6JG�%./�UGPFU�VJG�TGSWGUVGF�RCTCOGVGT�VQ�VJG�JQUV�FGXKEG��KP�VJG�HQNNQYKPI�HQTOCV�

-�A�:�:�A�A�[�[�[�[�[�[�[�[�[�[�[�[�A���J�J�%4�.(��
45�����

-�5�:�:�A�A�[�[�[�[�[�[�[�[�[�[�[�[�A���J�J�%4�.(��
45�����

��5���5VCVKQP�PWODGT�NQECVKQP�HQT�45�����OQFG�QPN[�

6JG�HQNNQYKPI�FGUETKDGU�GCEJ�RCTV�QH�VJG�EQOOCPF�UVTKPI�

�-�A ��5GPFKPI�RCTCOGVGT�VQ�JQUV
:�: ��2CTCOGVGT�0WODGT��

�F�F��� �F�F ��2CTCOGVGT�&CVC
�� ��'PF�QH�DNQEM�
EJGEM�UWO�OC[�HQNNQY�
J�J� ��%JGEM�UWO�
KH�GPCDNGF�KP�RCTCOGVGT����

����%4�.(���� ��%CTTKCIG�4GVWTP��.KPG�(GGF
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������������4GSWGUVKPI�5[UVGO�5VCVWU�HTQO�VJG�%./

6JG�HQNNQYKPI�5[UVGO�5VCVWU�+PHQTOCVKQP�ECP�DG�TGSWGUVGF�HTQO�VJG�%./�

����� %WTTGPV�2QUKVKQP��#ZKU������
����� 45�6TCPUOKUUKQP�'TTQT���#PF�6GZV
����� %WTTGPV�2TQITCO�$NQEM�
6CUM���QPN[�
����� %WTTGPV�2QUKVKQP��#ZKU�������
*GZKFGEKOCN�
����� %QWPVGT�5VCVWU
����� 5QHVYCTG�8GTUKQP
����� +PRWV�5VCVWU
����� 1WVRWV�5VCVWU
����� %WTTGPV�2TQITCO�$NQEM�
6CUM�������CPF���
����� *CTFYCTG���5QHVYCTG�8GTUKQP
����� %WTTGPV�/CVGTKCN�.GPIVJ�+PHQTOCVKQP
����� .CUV�/CVGTKCN�.GPIVJ�2TQEGUUGF
����� %WTTGPV�1RGTCVKPI�+PHQTOCVKQP
����� 5[UVGO�+PRWVU���5[UVGO�1WVRWVU�
*GZKFGEKOCN�
����� #WZKNKCT[�+PRWVU�5VCVWU��
������
*GZKFGEKOCN�
����� #WZKNKCT[�1WVRWVU�5VCVWU�
������
*GZFGEKOCN�
����� 'TTQT�%QFG�#PF�'TTQT�/GUUCIG
����� /CVGTKCN�.GPIVJ�4WP�1WV
����� /CVGTKCN�8GNQEKV[
����� 6QVCN�2KGEG�0WODGT�%QWPVGT
����� 6KOG�/GCUWTGOGPV��
����� 6KOG�/GCUWTGOGPV��



IA 74786
CLM-01.3-M

                                                                                                                                                  
7-28 SERIAL INTERFACE REV. B, 9/92

5VCVWU������%WTTGPV�2QUKVKQP��#ZKU��������
&GEKOCN�

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�KPHQTOCVKQP�QP�VJG�EWTTGPV�CZKU�RQUKVKQP
FKURNC[�UETGGP���6JG�UVCVWU�����TGURQPUG�YKNN�DG�KP�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�VJG
FGEKOCN�RQUKVKQP�UGNGEVGF�KP�RCTCOGVGT����

4GSWGUV�HQTOCV�����������������
�������������������������������
!�A�:�A�A�����A�%4�.(�����������
�������������������������������
�������������������������������
4GURQPUG�HQTOCV����������������
�������������������������������
:�A�����A�G�F�������������������A�G�F�������������������A���J�J�%4�.(
�������������������������������������������������������������

G � �A��HQT�+PETGOGPVCN���#��HQT�CDUQNWVG�
#ZKU�JCU�DGGP�JQOGF�
F � &KTGEVKQP�

����
� � %WTTGPV�RQUKVKQP��#ZKU��
� � %WTTGPV�RQUKVKQP��#ZKU��

�������������������������������
�������������������������������
'ZCORNG�

Current Axis Position Display Screen
                        ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
                        ·L P 1A+000008.75 ·   
                        ·000 2A+000003.13 ·   
                        º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   

(QT�VJKU�GZCORNG��CZKU���RQUKVKQP�KU������KPRWV�WPKVU�CPF�CZKU����RQUKVKQP�KU������KPRWV�WPKVU���$QVJ
CZKU�JCXG�DGGP�JQOGF���9JGP�UVCVWU����KU�TGSWGUVGF�

�!�A�:�A�A�����A�%4�.(����
45�����/QFG�

�!�5�:�A�A�����A�%4�.(����
45�����/QFG��UGG�PQVG�

VJG�%./�YKNN�TGURQPF�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A�#�
��������������������A�#�
�������������������A�������%4�.(��
45�����

:�5�����A�#�
��������������������A�#�
�������������������A���J�J�%4�.(��
45�����
�������������������������������
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016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�

5VCVWU������45�6TCPUOKUUKQP�'TTQT���CPF�/GUUCIG

6JKU�KPHQTOCVKQP�KU�UGPV�CWVQOCVKECNN[�D[�VJG�%./�YJGP�VJGTG�KU�C�45�EQOOWPKECVKQP�HQTOCV�GTTQT
QP�VJG�RQTV���6JKU�KPHQTOCVKQP�ECPPQV�DG�TGSWGUVGF���+H�C�45�VTCPUOKUUKQP�GTTQT�QEEWTU��VJG�%./
YKNN�VTCPUOKV�VJG�45�GTTQT�PWODGT�CPF�45�GTTQT�OGUUCIG�KP�VJG�HQNNQYKPI�HQTOCV�

6TCPUOKUUKQP�HQTOCV�

:�A�����A�G�G�A�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�A���J�J�%4�.(

G � 45�'TTQT�0WODGT
V � 45�'TTQT�/GUUCIG

'ZCORNG�

��A�0�A�012�A�A�A�A�A�A�A�A�A�A�A�A�A�A�A�A�A�A�������%4.(�
+PEQTTGEV�EJGEMUWO�

(QT�GZCORNG��VTCPUOKVVKPI�CP�KPEQTTGEV�EJGEMUWO�VQ�VJG�%./�
CU�UJQYP�CDQXG��YKNN�ECWUG�C
TGURQPUG�KP�VJG�HQNNQYKPI�

:�A�����A�����A�4�5�A�%�J�G�E�M�U�W�O�A�'�T�T�Q�T�A�A�A�A�������%4�.(���
45�����

:�5�����A�����A�4�5�A�%�J�G�E�M�U�W�O�A�'�T�T�Q�T�A�A�A�A���J�J�%4�.(���
45�����

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�
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5VCVWU������%WTTGPV�2TQITCO�$NQEM�
(QT�6CUM���1PN[�

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�EWTTGPV�RTQITCO�DNQEM�PWODGT�DGKPI
RTQEGUUGF�
6CUM���QPN[����+H�C�LWOR�VQ�UWDTQWVKPG�
,54�EQOOCPF��KU�DGKPI�RTQEGUUGF��VJGP�YJGP
VJG�TGVWTP�HTQO�UWDTQWVKPG�
465�EQOOCPF��KU�KUUWGF��VJG�RTQITCO�TGVWTPU�VQ�VJKU�RTQITCO�DNQEM
PWODGT��6JG�EWTTGPV�RTQITCO�DNQEM�PWODGT�KU�CNUQ�VTCPUOKVVGF�VQ�VJG�JQUV�FGXKEG��

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(

4GURQPUG�HQTOCV�

:�A�����A�0�0�0�A�P�P�P�A���J�J�%4�.(

0 � %WTTGPV�2TQITCO�$NQEM�0WODGT
P � 4GVWTP�VQ�/CKP�2TQITCO�$NQEM�0WODGT��KH�KP�C�UWDTQWVKPG

'ZCORNG�

Operating Mode Display Screen

                        ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
                        ·A1 030  PST     ·   
                        ·1  09 +000010.00 ·   
                        º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   

+P�VJKU�GZCORNG��VCUM���KU�EWTTGPVN[�QRGTCVKPI�KP�RTQITCO�DNQEM�PWODGT�����CPF�UWDTQWVKPG�
,54
EQOOCPF��DGICP�CV�DNQEM������6JG�TGVWTP�HTQO�UWDTQWVKPG�
465��YQWNF�TGVWTP�VQ�DNQEM������
9JGP�UVCVWU����KU�TGSWGUVGF�

!�A�:�A�A�����A�%4�.(���
45�����/QFG�

!�5�:�A�A�����A�%4�.(���
45�����/QFG��UGG�PQVG�

VJG�%./�TGURQPFU�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A�������A�������A���&���%4�.(���
45�����/QFG�

:�5�����A�������A�������A���J�J�%4�.(���
45�����/QFG��UGG�PQVG�
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016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�

5VCVWU������%WTTGPV�2QUKVKQP�#ZKU�������
*GZKFGEKOCN�

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�KPHQTOCVKQP�QP�VJG�EWTTGPV�CZKU�RQUKVKQP
FKURNC[�UETGGP���6JG�UVCVWU����TGURQPUG�YKNN�DG�KP�JGZKFGEKOCN�

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(

4GURQPUG�HQTOCV�

:�A�����A�\�\�\�\�\�\�\�\�A�[�[�[�[�[�[�[�[�A�A�A�A�A�A�A���J�J�%4�.(

\ � %WTTGPV�RQUKVKQP��#ZKU���
*GZKFGEKOCN�
[ � %WTTGPV�RQUKVKQP��#ZKU���
*GZKFGEKOCN�

'ZCORNG�
                                    

Current Axis Position Display Screen
                        ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
                        ·L P 1 +000003.23 ·   
                        ·000 2 +000004.02 ·   
                        º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   
+P�VJG�GZCORNG��CZKU���RQUKVKQP�KU������KPRWV�WPKVU�CPF�CZKU����RQUKVKQP�KU������KPRWV�WPKVU���9JGP
UVCVWU����KU�TGSWGUVGF�

!�A�:�A�A�����A�%4�.(���
45�����/QFG�

!�5�:�A�A�����A�%4�.(���
45�����/QFG��UGG�PQVG�

VJG�%./�YKNN�TGURQPF�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A�����������(�����A�����������'���$�A�A�A�A�A�A�A���#���%4�.(��
45�����
�������������������������������
:�5�����A�����������(�����A�����������'���$�A�A�A�A�A�A�A���J�J�%4�.(��
45�����
016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
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����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�

5VCVWU������%QWPVGT�5VCVWU

9JGP�UVCVWU����CPF�C�EQWPVGT�DNQEM�PWODGT�KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�KPHQTOCVKQP
KP�VJG�URGEKHKGF�EQWPVGT�DNQEM�PWODGT��

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�0�0�0�A�%4�.(

4GURQPUG�HQTOCV�

:�A�����A�0�0�0�A�C�C�C�C�C�C�C�A�V�V�V�V�V�V�V�A�A�A�A�A���J�J�%4�.(

0 � %QWPVGT�DNQEM�PWODGT
C � CEVWCN�EQWPV
V � VCTIGV�EQWPV

'ZCORNG�

Counter Display Screen

                        ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
                        ·C  014  Counter ·   
                        · 0000010 0000500 ·   
                        º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   
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6JG�%./�JCU�VJTGG�EQWPV�EQOOCPFU��VJG�%17�
%QWPV���$#%�
$TCPEJ�9KVJ�+VGO�%QWPV���CPF
56<�
%QWPVGT�YKVJ�2TGFGHKPGF�,WOR��

(QT�VJKU�GZCORNG��VJG�EQWPV�EQOOCPF�KU�RTQITCO�KP�DNQEM�������6JG�RTGUGV�EQWPV�KU�����CPF�VJG
CEVWCN�EQWPV�KU������9JGP�UVCVWU����KU�TGSWGUVGF�

�!�A�:�A�A�����A�������A�%4�.(���
45�����/QFG�

�!�5�:�A�A�����A�������A�%4�.(���
45�����/QFG��UGG�PQVG�

VJG�%./�TGURQPFU�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A�������A���������������A���������������A�A�A�A�A���'���%4�.(�
45�����

:�5�����A�������A���������������A���������������A�A�A�A�A���J�J�%4�.(�
45�����

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�

5VCVWU������5QHVYCTG�8GTUKQP

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�UQHVYCTG�XGTUKQP�KPUVCNNGF�KP�VJG�%./��
6JG�JCTFYCTG�UQHVYCTG�XGTUKQP�FKURNC[�UETGGP�KU�VJG�HKTUV�UETGGP�FKURNC[GF�YJGP�VJG�%./�KU
RQYGTGF�WR��

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(

4GURQPUG�HQTOCV�

:�A�����A�A�X�X�X�X�X�X�X�X�X�X�X�X�X�X�X�X�A���J�J�%4�.(

X � 5QHVYCTG�XGTUKQP



IA 74786
CLM-01.3-M

                                                                                                                                                  
7-34 SERIAL INTERFACE REV. B, 9/92

'ZCORNG�

Hardware/Software Display Screen

                        ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
                        ·   CLM-01.3-M   ·   
                        ·   LM01.3-003   ·   
                        º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   

(QT�VJKU�GZCORNG��VJG�%./�UQHVYCTG�XGTUKQP�KU�./����������9JGP�UVCVWU����KU�TGSWGUVGF�

�!�A�:�A�A�����A�%4�.(���
45�����/QFG�

�!�5�:�A�A�����A�%4�.(���
45�����/QFG��UGG�PQVG�

VJG�%./�YKNN�TGURQPF�KP�VJG�HQNNQYKPI�HQTOCV�

��:�A�����A�A�A�A�A�.�/�����������������A�A�A�A���'���%4�.(���
45�����/QFG�

��:�5�����A�A�A�A�A�.�/�����������������A�A�A�A���J�J�%4�.(���
45�����/QFG�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�

5VCVWU������%./�+PRWV�UVCVWU

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�UVCVWU�QH����%./�KPRWVU�
����1HH�����
1P����9JGP�TGSWGUVKPI�UVCVWU�����VJG�DCPM�PWODGT�
�������HQT�VJG����%./�KPRWVU�OWUV�CNUQ�DG�KP
VJG�TGSWGUV�HQTOCV�

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�D�A�%4�.(



+#������

%./������/

                                                                                                                                                  
4'8��$������� 5'4+#.�+06'4(#%' ����

4GURQPUG�HQTOCV�

:�A�����A�D�A�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�A���J�J�%4�.(

D � ����5[UVGO�+PRWVU������
����#WZ��+PRWVU������
����#WZ��+PRWVU�������
����#WZ��+PRWVU�������
����#WZ��+PRWVU�������
����#WZ��+PRWVU�������

G � 5VCVG�QH�GCEJ�QH����KPRWVU� ����1((�
��8FE�
����10�
���8FE�

'ZCORNG�

System I/O Display Screen

                        ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
                        ·System Inputs   ·   
                        ·.111.1.......... ·   
                        º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   

9JGP�UVCVWU����KP�DCPM�PWODGT���KU�TGSWGUVGF��VJG�UVCVG�
QP�QHH��QH�VJG�HQNNQYKPI����%./�KPRWVU

UJQYP�CDQXG��YKNN�DG�TGSWGUVGF�KP�VJG�HQNNQYKPI�HQTOCV��

�!�A�:�A�A�����A���A�%4�.(���
45�����/QFG�

�!�5�:�A�A�����A���A�%4�.(���
45�����/QFG��UGG�PQVG�

6JG�%./�TGURQPFU�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A���A���������������������������������A�����#�%4�.(���
45�����

:�5�����A���A���������������������������������A���J�J�%4�.(���
45�����
�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�



IA 74786
CLM-01.3-M

                                                                                                                                                  
7-36 SERIAL INTERFACE REV. B, 9/92

5VCVWU������%./�1WVRWV�UVCVWU

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�UVCVWU�QH����%./�QWVRWVU�
����1HH�����
1P����9JGP�TGSWGUVKPI�UVCVWU�����VJG�DCPM�PWODGT�
�������HQT�VJG����%./�QWVRWVU�OWUV�CNUQ�DG�KP
VJG�TGSWGUV�HQTOCV�

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�D�A�%4�.(

4GURQPUG�HQTOCV�

:�A�����A�D�A�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�A���J�J�%4�.(

D � ����5[UVGO�1WVRWVU������
����#WZ��1WVRWVU������

� ����#WZ��1WVRWVU�������
� ����#WZ��1WVRWVU�������
� ����#WZ��1WVRWVU�������
� ����#WZ��1WVRWVU�������
� ����#WZ��1WVRWVU�������
� ����#WZ��1WVRWVU�������

C � 5VCVG�QH�GCEJ�QH����QWVRWVU���������1((�
��8FE�
���������������������������������������������������10�
���8FE�

'ZCORNG�
                              ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
System I/O Display Screen     ·System Outputs  ·   
                              ·.1.111.......... ·   
                              º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   

9JGP�UVCVWU������DCPM�PWODGT���KU�TGSWGUVGF��VJG�UVCVG�
QP�QHH��QH�VJG�HQNNQYKPI����%./�QWVRWVU

UJQYP�CDQXG��YKNN�DG�TGSWGUVGF�KP�VJG�HQNNQYKPI�HQTOCV��

�!�A�:�A�A�����A���A�%4�.(���
45�����/QFG�

�!�5�:�A�A�����A���A�%4�.(���
45�����/QFG��UGG�PQVG�



+#������

%./������/

                                                                                                                                                  
4'8��$������� 5'4+#.�+06'4(#%' ����

6JG�%./�TGURQPFU�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A���A���������������������������������A�������%4�.(��
45�����

:�5�����A���A���������������������������������A���J�J�%4�.(��
45�����
�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�

5VCVWU������%WTTGPV�$NQEM�
#NN���6CUMU�

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�EWTTGPV�RTQITCO�DNQEM�PWODGT��DGKPI
RTQEGUUGF�
CNN�VJTGG�VCUMU����+H�C�LWOR�VQ�UWDTQWVKPG�
,54�EQOOCPF��KU�DGKPI�RTQEGUUGF�KP�CP[�VCUM�
VJGP�YJGP�VJG�TGVWTP�HTQO�UWDTQWVKPG�
465�EQOOCPF��KU�KUUWGF��KV�YKNN�TGVWTP�VQ�VJKU�RTQITCO
DNQEM�PWODGT��6JKU�RTQITCO�DNQEM�PWODGT�KU�CNUQ�VTCPUOKVVGF�VQ�VJG�JQUV�FGXKEG��+H�PQ�UWDTQWVKPG
KU�EQOOCPFGF��VJG�EWTTGPV�DNQEM�PWODGT�KU�TGRGCVGF���+H�C�VCUM�JCU�PQV�DGGP�GPCDNGF��URCEGU�YKNN
DG�TGVWTPGF�KP�VJG�CRRTQRTKCVG�NQECVKQPU�

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(

4GURQPUG�HQTOCV�

:�A�����A�������A�������A�������A�������A�������A�������A���J�J�%4�.(

������6CUM�����%WTTGPV�DNQEM�PWODGT

������6CUM�����4GVWTP�VQ�6CUM���2TQITCO�$NQEM�0WODGT��KH�KP�C�UWDTQWVKPG

������6CUM�����%WTTGPV�DNQEM�PWODGT

������6CUM�����4GVWTP�VQ�6CUM���2TQITCO�$NQEM�0WODGT��KH�KP�C�UWDTQWVKPG

������6CUM�����%WTTGPV�DNQEM�PWODGT

������6CUM�����4GVWTP�VQ�6CUM���2TQITCO�$NQEM�0WODGT��KH�KP�C�UWDTQWVKPG
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'ZCORNG�

Operating Mode Display Screen    

            ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹            ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
      Task  ·A1 030  PST     ·      Task  ·A2 130  AKN     ·  
       1    ·1  09 +000010.00 ·       2    ·01  1           ·  
            º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»            º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»  

(QT�VJKU�GZCORNG��VCUM���KU�EWTTGPVN[�QRGTCVKPI�KP�RTQITCO�DNQEM�PWODGT������CPF�C�UWDTQWVKPG

,54�EQOOCPF��DGICP�CV�DNQEM�������6JG�TGVWTP�HTQO�UWDTQWVKPG�
465��YQWNF�TGVWTP�VQ�DNQEM�����
�6CUM���KU�EWTTGPVN[�QRGTCVKPI�KP�DNQEM�����YKVJ�PQ�UWDTQWVKPG�CPF�VCUM���KU�FKUCDNGF���9JGP�UVCVWU
���KU�TGSWGUVGF�

�!�A�:�A�A�����A�%4�.(���
45�����/QFG�

�!�5�:�A�A�����A�%4�.(���
45�����/QFG��UGG�PQVG�

VJG�%./�YKNN�TGURQPF�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A�������A�������A�������A�������A�A�A�A�A�A�A�A�A�����%�%4�.(��
45�����

:�5�����A�������A�������A�������A�������A�A�A�A�A�A�A�A�A���J�J�%4�.(��
45�����

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�

5VCVWU������*CTFYCTG�#PF�5QHVYCTG�8GTUKQP

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�JCTFYCTG�CPF�UQHVYCTG�XGTUKQP�KPUVCNNGF
KP�VJG�%./���6JG�JCTFYCTG�UQHVYCTG�XGTUKQP�FKURNC[�UETGGP�KU�VJG�HKTUV�UETGGP�FKURNC[GF�YJGP�VJG
%./�KU�RQYGTGF�WR���

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(



+#������

%./������/

                                                                                                                                                  
4'8��$������� 5'4+#.�+06'4(#%' ����

4GURQPUG�HQTOCV�

:A����A�A�C�C�C�C�C�C�C�C�C�C�C�C�A�A�A�A�X�X�X�X�X�X�X�X�X�X�X�X�A�A��JJ�%4.(

C���*CTFYCTG�8GTUKQP
X���5QHVYCTG�8GTUKQP

'ZCORNG�

Hardware/Software Display Screen

                        ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
                        ·   CLM-01.3-M   ·   
                        ·   LM01.3-003   ·   
                        º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   

+P�VJKU�GZCORNG��VJG�%./�UQHVYCTG�XGTUKQP�KU�./����������9JGP�UVCVWU����KU�TGSWGUVGF�

!�A�:�A�A�����A�%4�.(���
45�����/QFG�

!�5�:�A�A�����A�%4�.(���
45�����/QFG��UGG�PQVG�

VJG�%./�TGURQPFU�KP�VJG�HQNNQYKPI�HQTOCV�

:A����A�A�A�%�.�/�������������/�A�A�A�A�A�A�.�/�����������������A�A�A�������%4.(

:5����A�A�A�%�.�/�������������/�A�A�A�A�A�A�.�/�����������������A�A�A�������%4.(

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�

5VCVWU������%WTTGPV�/CVGTKCN�.GPIVJ�+PHQTOCVKQP�
#ZKU���

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�KPHQTOCVKQP�CDQWV�VJG�EWTTGPV�OCVGTKCN�NGPIVJ
DGKPI�RTQEGUUGF�HQT�CZKU���QPN[���6JKU�KPHQTOCVKQP�KU�QPN[�EQTTGEV�KH�WUGF�KP�CWVQOCVKE�OQFG�CPF
VJG�NGPIVJ�OGCUWTGOGPV�KP�VJG�(70�EQOOCPF�KU�GPCDNGF�
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6JG�UVCVWU����TGURQPUG�YKNN�DG�KP�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�YJKEJ�FGEKOCN
RQUKVKQP�JCU�DGGP�UGNGEVGF�KP�RCTCOGVGT����

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(

4GURQPUG�HQTOCV�

:�A�����A�F�#�#�#�#�#�#���#�#�A�F�$�$�$�$�$�$���$�$�A���J�J�%4�.(
�������������������������������

F���&KTGEVKQP�

���
#���/CVGTKCN�NGPIVJ�YJKEJ�JCU�PQV�RCUUGF�WPFGT�VJG�OGCUWTKPI�YJGGN�
$���/CVGTKCN�NGPIVJ�YJKEJ�JCU�RCUUGF�WPFGT�VJG�OGCUWTKPI�YJGGN�

'ZCORNG�
                                    
Current Axis Position Lag Display Screen

                        ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
                        ·L S 1A+000077.82 ·   
                        ·030 2A+000000.00 ·   
                        º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   

(QT�VJKU�GZCORNG��VJG�RCTV�NGPIVJ�KU�����KPRWV�WPKVU��6JG�EWTTGPV�CZKU�RQUKVKQP�NCI�FKURNC[�YKNN
EQWPV�FQYP�HTQO������FGRGPFKPI�QP�VJG�OCVGTKCN�YJKEJ�JCU�RCUUGF��WPVKN�KV�TGCEJGU�\GTQ���9JGP�KV
TGCEJGU�\GTQ��VJG�CZKU���YKNN�U[PEJTQPK\G�CPF�RTQEGUU�VJG�RCTV���+P�VJKU�GZCORNG��������KPRWV�WPKVU
JCXG�RCUUGF�CPF�������CTG�NGHV�VQ�RCUU�WPFGT�VJG�OGCUWTKPI�YJGGN���9JGP�UVCVWU����KU�TGSWGUVGF�

�!�A�:�A�A�����A�%4�.(���
45�����/QFG�
�!�5�:�A�A�����A�%4�.(���
45�����/QFG��UGG�PQVG�

VJG�%./�TGURQPFU�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A�
�������������������A�
�������������������A���'���%4�.(���
45�����
:�5�����A�
�������������������A�
�������������������A���J�J�%4�.(���
45����������������������

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�



+#������

%./������/

                                                                                                                                                  
4'8��$������� 5'4+#.�+06'4(#%' ����

5VCVWU������.CUV�/CVGTKCN�.GPIVJ�2TQEGUUGF

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�OCVGTKCN�NGPIVJ�VJCV�YCU�NCUV�RTQEGUUGF�
6JKU�NGPIVJ�KPHQTOCVKQP�KU�QPN[�EQTTGEV�KH�WUGF�KP�#WVQOCVKE�OQFG�CPF�VJG�NGPIVJ�OGCUWTGOGPV�KP
VJG�(70�EQOOCPF�KU�GPCDNGF��4GHGT�VQ�VJG�(70�EQOOCPF�KP�EJCRVGT���HQT�OQTG�KPHQTOCVKQP��6JG
UVCVWU����TGURQPUG�YKNN�DG�KP�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�YJKEJ�FGEKOCN�RQUKVKQP�JCU
DGGP�UGNGEVGF�KP�RCTCOGVGT����

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(

4GURQPUG�HQTOCV�

:�A�����A�F�#�#�#�#�#�#���#�#�A���J�J�%4�.(
�������������������������������

F � &KTGEVKQP�

����
# � .CUV�/CVGTKCN�.GPIVJ�2TQEGUUGF

��
'ZCORNG�
�������������������������������������
6JG�NCUV�RCTV�NGPIVJ�RTQEGUUGF�YCU�����KPRWV�WPKVU���9JGP�UVCVWU����KU�TGSWGUVGF�

!�A�:�A�A�����A�%4�.(���
45�����/QFG�

!�5�:�A�A�����A�%4�.(���
45�����/QFG��UGG�PQVG�

VJG�%./�TGURQPFU�KP�VJG�HQNNQYKPI�HQTOCV�

����:�A�����A�
�������������������A�������%4�.(���
45�����/QFG�
������
����:�5�����A�
�������������������A���J�J�%4�.(���
45�����/QFG��UGG�PQVG�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�
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5VCVWU������%WTTGPV�1RGTCVKPI�+PHQTOCVKQP

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�EWTTGPV�QRGTCVKPI�KPHQTOCVKQP���6JG
KPHQTOCVKQP�YKNN�KPENWFG�VJG�EWTTGPV�RCTV�NGPIVJ�DNQEM�PWODGT��RKGEG�EQWPV�QH�VJCV�RCTV��VJG
QRGTCVKPI�OQFG��CPF�OCVGTKCN�URGGF�

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(

4GURQPUG�HQTOCV�

:�A�����A�0�0�0�A�\�\�\�\�\�\�\�A�D�D�A�[�[�[�[�[�[�[�[�A���J�J�%4�.(
�������������������������������

0���%WTTGPV�RCTV�NGPIVJ�DNQEM�PWODGT�
\���%WTTGPV�RKGEG�EQWPV
D���1RGTCVKPI�/QFG

�����/CPWCN�OQFG
�����#WVQOCVKE�OQFG
�����2CTCOGVGT�OQFG
�����6GUV�QRGTCVKQP
((���%./�GTTQT�QT�%./�KU�KPKVKCNK\KPI

[���/CVGTKCN�5RGGF

'ZCORNG�
�������������������������������������
6JG�#WVQOCVKE�OQFG�KU�UGNGEVGF��VJG�EWTTGPV�RCTV�NGPIVJ�KU�KP�RTQITCO�DNQEM�PWODGT������VJG
EWTTGPV�RKGEG�EQWPV�KU�����CPF�VJG�EWTTGPV�OCVGTKCN�URGGF�KU��������HGGV�RGT�OKPWVG���9JGP�UVCVWU
���KU�TGSWGUVGF�

�����������!�A�:�A�A�����A�%4�.(���
45�����/QFG�
������
�����������!�5�:�A�A�����A�%4�.(���
45�����/QFG��UGG�PQVG�

VJG�%./�TGURQPFU�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A�������A�������������A�����A�����������������A���#���%4�.(��
45�����
���
:�5�����A�������A�������������A�����A�����������������A���J�J�%4�.(��
45�����



+#������

%./������/
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016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��
��5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�

5VCVWU������5[UVGO�+PRWVU���5[UVGO�1WVRWVU�
*GZKFGEKOCN�

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�UVCVWU�QH�VJG�%./�U[UVGO�KPRWVU�CPF
U[UVGO�QWVRWVU�KP�JGZKFGEKOCN��'CEJ�JGZKFGEKOCN�FKIKV�EQTTGURQPFU�VQ�VJG�UVCVG�QH�HQWT�U[UVGO
KPRWVU�QT�HQWT�U[UVGO�QWVRWVU�

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�D�A�%4�.(

4GURQPUG�HQTOCV�

:�A������A�G�G�G�G�C�C�C�C�A���J�J�%4�.(

�����G�������(QWT�5[UVGO�+PRWVU����
*GZKFGEKOCN�����
�����C�������(QWT�5[UVGO�1WVRWVU���
*GZKFGEKOCN�

'ZCORNG�

System I/O Display Screens
        ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹           ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
        ·System Inputs   ·           ·System Outputs  ·
        ·.111.1.......... ·           ·.1.111.......... ·
        º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»           º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»

(QT�VJKU�GZCORNG��YJGP�UVCVWU����KU�TGSWGUVGF��VJG�UVCVG�
QP�QHH��QH�VJG�HQNNQYKPI�%./�U[UVGO
KPRWVU�CPF�U[UVGO�QWVRWVU�
UJQYP�CDQXG��YKNN�DG�TGSWGUVGF�KP�VJG�HQNNQYKPI�HQTOCV�

�!�A�:�A�A�����A�%4�.(���
45�����OQFG�

�!�5�:�A�A�����A�%4�.(���
45�����OQFG��UGG�PQVG�
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6JG�%./�YKNN�TGURQPF�KP�VJG�HQNNQYKPI�HQTOCV�
                                 
           X _5 0 _ 0 0 2 E 0 0 3 A $ 5 6 CR LF   (RS-232 mode) 
¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶» · · · · · · ·                            ·
                    · · · · · · º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹
·        ¸¶¶¶¶¶¶¶¶¶¶¶¶» · · · · º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹       ·
·        ·        ¸¶¶¶¶¶» · º¹º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹        ·       ·
·        ·        ·       º¹ º¶¶¶¶¶¶¹        ·        ·       ·
º¶¶¶  ¶¶¶¿¶¶¶  ¶¶¶¿¶¶¶  ¶¶¶¿¶¶¶  ¶¶¶¿¶¶¶  ¶¶¶¿¶¶¶  ¶¶¶¿¶¶¶  ¶¶¿¶
0000   0000     0010     1110      0000    0000      0011   1010
·                           ·      ·                           ·
16 --- System Inputs ------ 1      16 ---- System Outputs ---- 1 ������
������������������������
�����������:�5�����A�������'�������#���J�J�%4�.(��45�����OQFG�
��������������������������������������������������
5GG�PQVG�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�

5VCVWU������#WZKNKCT[�+PRWVU�5VCVWU��
������
*GZKFGEKOCN�

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�UVCVWU�QH�VJG�%./�CWZKNKCT[�KPRWVU�
���
����KP�JGZKFGEKOCN���'CEJ�JGZKFGEKOCN�FKIKV�EQTTGURQPFU�VQ�VJG�UVCVG�QH�HQWT�CWZKNKCT[�KPRWVU��

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(



+#������

%./������/
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4GURQPUG�HQTOCV�

X _ 5 1 _ e  e  e  e  e  e  e  e  e  e  e  e  e  e  e  e  e  e  e  e  $ hh CRLF

          ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·
        ¸¶¶¶¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¹
        ·80·76·72·68·64·60·56·52·48·44·40·36·32·28·24·20·16·12· 8 · 4 ·=2^3
        ·79·75·71·67·63·59·55·51·47·43·39·35·31·27·23·19·15·11· 7 · 3 ·=2^2
        ·78·74·70·66·62·58·54·50·46·42·38·34·30·26·22·18·14·10· 6 · 2 ·=2^1
        ·77·73·69·65·61·57·53·49·45·41·37·33·29·25·21·17·13· 9 · 5 · 1 ·=2^0
        º¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶»

�����������������G�������(QWT�#WZKNKCT[�+PRWVU����
*GZKFGEKOCN�����

'ZCORNG�

System I/O Display Screens

                           ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹       
                           ·Aux. Inputs 1-16 ·        
                           ·11111111........ ·         
                           º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»       

+P�VJG�GZCORNG�UJQYP��VJG�HKTUV�GKIJV�CWZKNKCT[�KPRWVU�CTG�QP���9JGP�UVCVWU����KU�TGSWGUVGF��VJG
UVCVG�
QP�QHH��QH�VJG�HQNNQYKPI�%./�U[UVGO�KPRWVU�
UJQYP�CDQXG��YKNN�DG�TGSWGUVGF�KP�VJG
HQNNQYKPI�HQTOCV�

���!�A�:�A�A�����A�%4�.(����
45�����/QFG�

���!�5�:�A�A�����A�%4�.(����
45�����/QFG��5GG�PQVG�

6JG�%./�TGURQPFU�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A�������������������������������������(�(�������%4�.(��
45�����/QFG�������������������
:�5�����A�������������������������������������(�(���J�J�%4�.(��
45�����/QFG�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��������5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
������J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�



IA 74786
CLM-01.3-M

                                                                                                                                                  
7-46 SERIAL INTERFACE REV. B, 9/92

5VCVWU������#WZKNKCT[�1WVRWVU�5VCVWU��
������
*GZKFGEKOCN�

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�UVCVWU�QH�VJG�%./�CWZKNKCT[�QWVRWVU�
���
����KP�JGZKFGEKOCN���'CEJ�JGZKFGEKOCN�FKIKV�EQTTGURQPFU�VQ�VJG�UVCVG�QH�HQWT�CWZKNKCT[�QWVRWVU�

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(

4GURQPUG�HQTOCV�
         
X _ 5 2 _ e  e  e  e  e  e  e  e  e  e  e  e  e  e  e  e  e  e  e  e  $ hh CRLF

  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·  ·
¸¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¾¶¶¹
·80·76·72·68·64·60·56·52·48·44·40·36·32·28·24·20·16·12· 8 · 4 ·=2^3
·79·75·71·67·63·59·55·51·47·43·39·35·31·27·23·19·15·11· 7 · 3 ·=2^2
·78·74·70·66·62·58·54·50·46·42·38·34·30·26·22·18·14·10· 6 · 2 ·=2^1
·77·73·69·65·61·57·53·49·45·41·37·33·29·25·21·17·13· 9 · 5 · 1 ·=2^0
º¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶¿¶¶»

G���(QWT�#WZKNKCT[�1WVRWVU���
*GZKFGEKOCN�����
�
'ZCORNG�

System I/O Display Screens

                           ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹       
                           ·CLM Outputs 1-16 ·        
                           ·11111111........ ·         
                           º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»       

+P�VJG�GZCORNG��VJG�HKTUV�GKIJV�CWZKNKCT[�QWVRWVU�CTG�QP���9JGP�UVCVWU����KU�TGSWGUVGF��VJG�UVCVG

QP�QHH��QH�VJG�HQNNQYKPI�%./�CWZKNKCT[�QWVRWVU�
UJQYP�CDQXG��YKNN�DG�TGSWGUVGF�KP�VJG�HQNNQYKPI
HQTOCV�

!�A�:�A�A�����A�%4�.(���
45�����/QFG�

!�5�:�A�A�����A�%4�.(���
45�����/QFG��UGG�PQVG�



+#������

%./������/
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6JG�%./�TGURQPFU�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A�������������������������������������(�(�������%4�.(��
45�����/QFG����������������������������
���
:�5�����A�������������������������������������(�(���J�J�%4�.(��
45�����/QFG�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��������5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
������J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�

5VCVWU������'TTQT�%QFG�#PF�'TTQT�/GUUCIG

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�C�VYQ�FKIKV�GTTQT�EQFG�CPF�C�GTTQT�OGUUCIG�
6JG�GTTQT�OGUUCIG�VTCPUOKVVGF�KU�VJG�UCOG�CU�VJG�GTTQT�OGUUCIG�UJQYP�QP�VJG�JCTFYCTG�UQHVYCTG
FKURNC[�UETGGP��(QT�OQTG�KPHQTOCVKQP�CDQWV�VJG�GTTQT�EQFGU�CPF�GTTQT�OGUUCIGU��TGHGT�VQ�EJCRVGT���
&KCIPQUVKEU���������

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(

:�A�����A�H�H�A�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�A���J�J�%4�.(

�����������H���'TTQT�%QFG
�����������V���'TTQT�/GUUCIG

'ZCORNG�

Hardware/Software Display Screen

                        ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
                        · EMERGENCY STOP ·   
                        · EMERGENCY STOP ·   
                        º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   
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+P�VJG�GZCORNG��VJG�'/'4)'0%;�5612�GTTQT�KU�WUGF��9JGP�UVCVWU����KU�TGSWGUVGF�

�����������!�A�:�A�A�����A�%4�.(���
45�����/QFG�

�����������!�5�:�A�A�����A�%4�.(���
45�����/QFG��UGG�PQVG�

VJG�%./�TGURQPFU�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A�����A�A�'�/�'�4�)�'�0�%�;��5�6�1�2�A�A�������%4�.(��
45�����/QFG����������������������
���������
:�5�����A�����A�A�'�/�'�4�)�'�0�%�;��5�6�1�2�A�A���J�J�%4�.(��
45�����/QFG�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��������5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
������J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�

5VCVWU������/CVGTKCN�.GPIVJ�������

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�QXGTCNN�OCVGTKCN�NGPIVJ�VJCV�JCU�DGGP
RTQEGUUGF��6JG�TGURQPUG�YKNN�UJQY�VJG�UCOG�KPHQTOCVKQP�CU�VJG�NGPIVJ�QXGTCNN�FKURNC[�UETGGP��6JG
OCVGTKCN�NGPIVJU�CTG�KP�KPETGOGPVU�QH������KPRWV�WPKVU���6JG�OCVGTKCN�NGPIVJ���ECPPQV�DG�ENGCTGF�
6JG�OCVGTKCN�NGPIVJ���ECP�DG�ENGCTGF�D[�RTGUUKPI�VJG�%4�MG[�YJKNG�VJG�NGPIVJ�QXGTCNN�UETGGP�KU
FKURNC[GF�QT�D[�VTCPUOKVVKPI�VJG�%..�EQPVTQN�EQOOCPF�
EJCRVGT����UGEVKQP����������

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(

:�A�����A�C�C�C�C�C�C�C�C�A�D�D�D�D�D�D�A���J�J�%4�.(

C���/CVGTKCN�NGPIVJ���KP������KPRWV�WPKVU
D���/CVGTKCN�NGPIVJ���KP������KPRWV�WPKVU



+#������

%./������/
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'ZCORNG�

Length Overall Display Screen

                        ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
                        ·Length Overall  ·   
                        ·00000645  000005 ·   
                        º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   

6JG�NGPIVJ�QXGTCNN�FKURNC[�UETGGP�
UJQYP�CDQXG��KU�WUGF�HQT�VJG�GZCORNG��/CVGTKCN�.GPIVJ���KU����
VJQWUCPF�KPRWV�WPKVU��/CVGTKCN�.GPIVJ���KU���VJQWUCPF�KPRWV�WPKVU���9JGP�UVCVWU����KU�TGSWGUVGF�

!�A�:�A�A�����A�%4�.(���
45�����/QFG�

!�5�:�A�A�����A�%4�.(���
45�����/QFG��UGG�PQVG�

VJG�%./�TGURQPFU�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A�����������������A�������������A�������%4�.(��
45�����/QFG��������������������������������
:�5�����A�����������������A�������������A���J�J�%4�.(��
45�����/QFG�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��������5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
������J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�

5VCVWU������/CVGTKCN�5RGGF

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�EWTTGPV�OCVGTKCN�URGGF���6JG�OCVGTKCN
URGGF�TGURQPUG�YKNN�FGRGPF�QP�VJG�OCVGTKCN�URGGF�OWNVKRNKECVKQP�HCEVQT�KP�RCTCOGVGT������4GHGT�VQ
EJCRVGT����RCTCOGVGT������6JG�TGURQPUG�YKNN�DG�KP�VYQ�QT�VJTGG�FGEKOCN�RNCEGU��FGRGPFKPI�QP�YJKEJ
FGEKOCN�RQUKVKQP�JCU�DGGP�UGNGEVGF�KP�RCTCOGVGT����
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4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(

:�A�����A�C�C�C�C�C�C�C�C�A���J�J�%4�.(

����������C�������/CVGTKCN�5RGGF

'ZCORNG�

Material Speed Display Screen

                        ¸¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¹   
                        ·Material Speed  ·   
                        ·   +00023.43    ·
                        º¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶»   

(QT�VJKU�GZCORNG��VJG�OCVGTKCN�URGGF�FKURNC[�UETGGP�
UJQYP�CDQXG��KU�WUGF��6JG�OCVGTKCN�URGGF�KU
������KPRWV�WPKVU�RGT�UGEQPF��9JGP�UVCVWU����KU�TGSWGUVGF�

!�A�:�A�A�����A�%4�.(���
45�����/QFG�

!�5�:�A�A�����A�%4�.(���
45�����/QFG��UGG�PQVG�

VJG�%./�YKNN�TGURQPF�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A�����������������A�������%4�.(��
45�����/QFG��������������������������������
:�5�����A�����������������A���J�J�%4�.(��
45�����/QFG�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��������5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
������J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�
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5VCVWU������6QVCN�2KGEG�%QWPVGTU

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�VJG�VQVCN�RKGEG�EQWPVGT�KPHQTOCVKQP���9JGP
VJG�56<�EQOOCPF�KU�RTQEGUUGF�D[�VJG�RTQITCO��VJG�VQVCN�RKGEG�EQWPVGTU����CPF����CTG�DQVJ
KPETGOGPVGF�D[����6JG�VQVCN�RKGEG�EQWPVGT���ECPPQV�DG�ENGCTGF���6JG�VQVCN�RKGEG�EQWPVGT���ECP�DG
ENGCTGF�D[�VTCPUOKVVKPI�VJG�%.<�EQPVTQN�EQOOCPF�
UGEVKQP������������

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(

:�A�����A�\�\�\�\�\�\�\�A�[�[�[�[�[�[�[�A���J�J�%4�.(

\���6QVCN�RKGEG�EQWPVGT��
[���6QVCN�RKGEG�EQWPVGT��

'ZCORNG���

(QT�VJKU�GZCORNG��VJG�VQVCN�RKGEG�EQWPVGT���JCU�EQWPVGF������RCTVU�CPF�VJG�VQVCN�RKGEG�EQWPVGT���JCU
EQWPVGF�����RCTVU��9JGP�UVCVWU����KU�TGSWGUVGF�

!�A�:�A�A�����A�%4�.(���
45�����/QFG�

!�5�:�A�A�����A�%4�.(���
45�����/QFG��UGG�PQVG�

VJG�%./�TGURQPFU�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A���������������A���������������A�������%4�.(��
45�����/QFG��������������������������������
:�5�����A���������������A���������������A���J�J�%4�.(��
45�����/QFG�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��������5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
������J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�
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5VCVWU������6KOG�/GCUWTGOGPV��

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�C�VKOG�OGCUWTGOGPV�KP�OKNNKUGEQPFU���6JKU
VKOG�OGCUWTGOGPV�KU�GPCDNGF�CPF�FKUCDNGF��KP�VJG�HKTUV�FKIKV��QH�VJG�(70�EQOOCPF�
5GG�EJCRVGT���
(70�EQOOCPF���6JG�VKOG�OGCUWTGF�KU�FGVGTOKPG�HTQO�YJGP�VJG�(70�EQOOCPF�KU�GPCDNGF��WPVKN
VJG�(70�EQOOCPF�KU�FKUCDNGF�

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(

:�A�����A�V�V�V�V�V�V�A���J�J�%4�.(

�����������V�������6KOG�OGCUWTGOGPV��

'ZCORNG���

6JG�VKOG�OGCUWTGF�HTQO�YJGP�VJG�(70�EQOOCPF�YCU�GPCDNGF��WPVKN�VJG�(70�EQOOCPF�KU
FKUCDNGF�KU������OKNNKUGEQPFU�
������UGEQPFU���9JGP�UVCVWU����KU�TGSWGUVGF�

!�A�:�A�A�����A�%4�.(���
45�����/QFG�

!�5�:�A�A�����A�%4�.(���
45�����/QFG��UGG�PQVG�

VJG�%./�TGURQPFU�KP�VJG�HQNNQYKPI�HQTOCV

����������:�A�����A�������������A���#���%4�.(���
45�����/QFG�
������������
����������:�5�����A�������������A���J�J�%4�.(���
45�����/QFG�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��������5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
������J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�
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5VCVWU������6KOG�/GCUWTGOGPV��

9JGP�UVCVWU����KU�TGSWGUVGF��VJG�%./�TGURQPFU�YKVJ�C�VKOG�OGCUWTGOGPV�KP�OKNNKUGEQPFU���6JKU
VKOG�OGCUWTGOGPV�KU�GPCDNGF�CPF�FKUCDNGF��KP�VJG�UGEQPF�FKIKV��QH�VJG�(70�EQOOCPF�
UGG�EJCRVGT
���(70�EQOOCPF���6JG�VKOG�OGCUWTGF�KU�FGVGTOKPG�HTQO�YJGP�VJG�(70�EQOOCPF�KU�GPCDNGF�
WPVKN�VJG�(70�EQOOCPF�KU�FKUCDNGF�

4GSWGUV�HQTOCV�

!�A�:�A�A�����A�%4�.(

:�A�����A�V�V�V�V�V�V�A���J�J�%4�.(

V���6KOG�OGCUWTGOGPV��

'ZCORNG���

(QT�VJKU�GZCORNG��VJG�VKOG�OGCUWTGF�HTQO�YJGP�VJG�(70�EQOOCPF�YCU�GPCDNGF��WPVKN�VJG�(70
EQOOCPF�KU�FKUCDNGF�KU������OKNNKUGEQPFU�
������UGEQPFU���9JGP�UVCVWU����KU�TGSWGUVGF�

�!�A�:�A�A�����A�%4�.(���
45�����/QFG�

�!�5�:�A�A�����A�%4�.(���
45�����/QFG�

VJG�%./�TGURQPFU�KP�VJG�HQNNQYKPI�HQTOCV�

:�A�����A�������������A���#���%4�.(���
45�����/QFG�
������������
:�5�����A�������������A���J�J�%4�.(���
45�����/QFG�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJGP�VJG�TGSWGUV�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��������5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
������J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�
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�������./�%QPVTQN�%QOOCPFU

����������5VCTV�6JG�/CKP�2TQITCO�#V�$NQEM����

9JGP�VJKU�EQPVTQN�EQOOCPF�KU�VTCPUOKVVGF�VQ�VJG�%./�KP�/CPWCN�OQFG�QPN[��VJG�UVCTVKPI�DNQEM
PWODGT�YKNN�DGIKP�CV�DNQEM�����

%QPVTQN�%QOOCPF�(QTOCV�

��A�%�.���A���&�(�%4�.(����
45�����/QFG�

��5�%�.���A���J�J�%4�.(����
45�����/QFG��UGG�PQVG�
������������������������
6JG�OCKP�RTQITCO�YKNN�PQTOCNN[�UVCTV�CV�VJG�NCUV�RCTV�NGPIVJ�
./.�./4��QT�./&�EQOOCPF�
DNQEM�PWODGT�VJCV�YCU�RTQEGUUGF�YJGP�UYKVEJKPI�HTQO�OCPWCN�VQ�CWVQOCVKE�

+H�VJG�%./�KU�KP�#WVQOCVKE�OQFG��CPF�KH�VJKU�EQPVTQN�EQOOCPF�KU�VTCPUOKVVGF��VJG�%./��YKNN
TGURQPF�YKVJ�CP��+PXCNKF�/QFG��GTTQT�VQ�VJG�JQUV�FGXKEG�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJG�UGPF�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��������5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
������J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�

����������%NGCT�1XGTCNN�/CVGTKCN�.GPIVJ

9JGP�VJKU�EQPVTQN�EQOOCPF�KU�VTCPUOKVVGF�VQ�VJG�%./��VJG�QXGTCNN�OCVGTKCN�NGPIVJ���KU�ENGCTGF��
6JG�OCVGTKCN�NGPIVJ���KU�QP�VJG�TKIJV�UKFG�QH�VJG�.GPIVJ�1XGTCNN�FKURNC[�

%QPVTQN�%QOOCPF�(QTOCV����

��A�%�.�.�A���%���%4�.(����
45�����/QFG�������

��5�%�.�.�A���J�J�%4�.(����
45�����/QFG��UGG�PQVG�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJG�UGPF�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�
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��������5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
������J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�

����������%NGCT�6QVCN�2KGEG�%QWPVGT

9JGP�VJKU�EQPVTQN�EQOOCPF�KU�VTCPUOKVVGF�VQ�VJG�%./��VJG�UVCVWU�����VQVCN�RKGEG�EQWPVGT���KU
ENGCTGF���4GHGT�VQ�5VCVWU����KP�VJKU�EJCRVGT�HQT�OQTG�KPHQTOCVKQP�

%QPVTQN�%QOOCPF�(QTOCV����

��A�%�.�<�A���$���%4�.(����
45�����/QFG�������

��5�%�.�<�A���J�J�%4�.(����
45�����/QFG�

016'��+H�45�����OQFG�KU�UGNGEVGF�KP�RCTCOGVGT����CPF�C�UVCVKQP�PWODGT�KU�UGNGEVGF�KP�RCTCOGVGT
����VJG�UGPF�HQTOCV�OWUV�KPENWFG�VJG�UVCVKQP�PWODGT�

��������5���FGPQVGU�UVCVKQP�PWODGT�NQECVKQP
������J�J���%JGEMUWO�YKNN�XCT[�FGRGPFKPI�QP�VJG�UVCVKQP�PWODGT�WUGF�
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6JKU�EJCRVGT�KU�FKXKFGF�KPVQ�VYQ�UGEVKQPU���6JG�HKTUV��DGIKPPKPI�CV������NKUVU�VJG�U[UVGO�GTTQT�EQFGU�
GZRNCKPU�VJG�OGCPKPI�QH�VJG�GTTQT�OGUUCIGU�FKURNC[GF�QP�VJG�%./�FKURNC[�OQFWNG��CPF�UWIIGUVU
RQUUKDNG�UQNWVKQPU�VQ�VJG�GTTQT�EQPFKVKQPU�

6JG�UGEQPF�UGEVKQP��DGIKPPKPI�CV������NKUVU�CPF�GZRNCKPU�VJG�UGTKCN�EQOOWPKECVKQP�GTTQTU�CPF
UWIIGUVU�RQUUKDNG�UQNWVKQPU�VQ�VJQUG�GTTQT�EQPFKVKQPU�

�����5[UVGO�'TTQT�%QFGU�#PF�5[UVGO�'TTQT�/GUUCIGU

9JGP�VJG�%./�FGVGEVU�C�U[UVGO�GTTQT��CNN�QWVRWVU�CTG�VWTPGF�QHH�CPF�VJG�GTTQT�OGUUCIG�CRRGCTU�QP
VJG�%./�FKURNC[�OQFWNG���#HVGT�VJG�GTTQT�JCU�DGGP�EQTTGEVGF��VJG�OGUUCIG�OWUV�DG�ENGCTGF�D[
RTGUUKPI�VJG�%.�MG[�QP�VJG�%./�MG[RCF��QT�D[�RTQXKFKPI�C�
���XQNV�KPRWV�VQ�VJG�GZVGTPCN�%NGCT
KPRWV�
%QPPGEVQT�:���RKP����

6[RKECNN[��VJG�YQTF��'TTQT��CRRGCTU�QP�VJG�VQR�NKPG�QH�VJG�FKURNC[���6JG�UGEQPF�NKPG�FKURNC[U�QPG
QH�VJG�HQNNQYKPI�OGUUCIGU��

016'��$[�TGSWGUVKPI�5VCVWU�%QFG����HTQO�C�JQUV�FGXKEG�VQ�VJG�%./��VJG�%./�YKNN�UGPF�VJG

U[UVGO�GTTQT�EQFG�CPF�GTTQT�OGUUCIG�VQ�VJG�JQUV�FGXKEG���4GHGT�VQ�EJCRVGT����5GTKCN�+PVGTHCEG�HQT

OQTG�KPHQTOCVKQP�

%1&'�� ����'4414�/'55#)'���

��� 
0Q�'TTQT�/GUUCIG�KU�&KURNC[GF�

9JGP�VJG�%./�KU�QRGTCVKPI�RTQRGTN[��YKVJ�PQ�U[UVGO�GTTQTU�RTGUGPV��TGSWGUVKPI�VJG�5VCVWU�%QFG
���HTQO�C�JQUV�FGXKEG�ECWUGU�VJG�%./�VQ�VTCPUOKV�VJG�GTTQT�EQFG��������0Q�GTTQT�OGUUCIG�YKNN�DG
FKURNC[GF�

%1&'�� ����'4414�/'55#)'���

��� 5[UVGO�(CKNWTG�����������

%JGEM�VJG�YKTKPI�KP�VJG�%./�ECDKPGV���9KTKPI�UJQWNF�DG�CU�UJQYP�KP�VJG�KPUVCNNCVKQP�KPUVTWEVKQPU��
6JKU�GTTQT�ECP�CNUQ�QEEWT�FWTKPI�UVCTVWR�QT�DCVVGT[�TGRNCEGOGPV��KH�VJG�RCTCOGVGTU�JCXG�PQV�[GV
DGGP�GPVGTGF�
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%1&'�� ����'4414�/'55#)'���

��� +PXCNKF�+PRWV

6JKU�OGUUCIG�CRRGCTU�YJGP�VJG�XCNWG�UVQTGF�KP�C�%./�./�RCTCOGVGT�GZEGGFU�VJG�OKPKOWO�QT
OCZKOWO�NKOKVU���6JG�OGUUCIG�CRRGCTU�QP�VJG�HKTUV�NKPG�QH�VJG�FKURNC[��VJG�UGEQPF�NKPG�FKURNC[U�VJG
PWODGT�QH�VJG�CHHGEVGF�RCTCOGVGT�

�� 6JG�RCTCOGVGT�EQPVCKPKPI�VJG�KPXCNKF�KPRWV�ECP�DG�FKURNC[GF�D[�UYKVEJKPI�KPVQ�2CTCOGVGT
OQFG�CPF�RTGUUKPI�VJG�%.�MG[�QP�VJG�%./�MG[RCF��QT�D[�RTQXKFKPI�
���8FE�VQ�VJG
GZVGTPCN�%NGCT�KPRWV�
EQPPGEVQT�:���RKP����

�� %QPUWNV�EJCRVGT���HQT�VJG�OKPKOWO�CPF�OCZKOWO�NKOKVU�QH�VJG�RCTCOGVGT�KP�YJKEJ�VJG
GTTQT�QEEWTTGF�

%1&'�� ����'4414�/'55#)'���

��� '/'4)'0%;�5612������

6JG��'/'4)'0%;�5612��GTTQT�QEEWTU�YJGP�
���8FE�UKIPCN�VQ�VJG�%./�'OGTIGPE[�5VQR
KPRWV�KU�KPVGTTWRVGF�
EQPPGEVQT�:���RKP�����

�� 6JG�'OGTIGPE[�5VQR�RWUJDWVVQP�JCU�DGGP�RTGUUGF�

�� 6JG�'OGTIGPE[�5VQR�EKTEWKV�JCU�DGGP�DTQMGP���%QPUWNV�VJG�OCEJKPG�DWKNFGT	U�YKTKPI
FKCITCOU�VQ�FGVGTOKPG�YJCV�EQWNF�JCXG�ECWUGF�VJG�DTGCM�KP�VJG�'�5VQR�EKTEWKV�

�� 
���8FE�JCU�DGGP�CRRNKGF�VQ�%./�EQPPGEVQT�:���RKPU���CPF����DWV�%./�EQPPGEVQT�:��KU
PQV�KPUVCNNGF�

�� 
���8FE�OWUV�DG�CRRNKGF�VQ�%./�EQPPGEVQT�:���RKPU����CPF������#NUQ��VJG�TGHGTGPEG�
�
8FE��OWUV�DG�CRRNKGF�VQ�VJG�%./�EQPPGEVQT�:���RKPU����CPF����

%1&'�� ����'4414�/'55#)'���

��� +PXCNKF�/QFG��

6JKU�GTTQT�QEEWTU�YJGP�2CTCOGVGT�OQFG�

���8FE�CRRNKGF�VQ�EQPPGEVQT�:���RKP����KU�UGNGEVGF
YJKNG�VJG�%./�KU�KP�#WVQOCVKE�OQFG�

���8FE�CRRNKGF�VQ�VJG�%./�EQPPGEVQT�:���RKP����
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5GNGEV�/CPWCN�OQFG�
TGOQXG�
���8FE�HTQO�VJG�%./�EQPPGEVQT�:���RKP����CPF�RTGUU�VJG�%.�MG[
QP�VJG�%./�MG[RCF��2CTCOGVGT�OQFG�YKNN�DG�UGNGEVGF�

%1&'�� ����'4414�/'55#)'���

��� #ZKU���0QV�*QOGF����

6JKU�GTTQT�QEEWTU�YJGP�#WVQOCVKE�OQFG�KU�UGNGEVGF�DWV�CZKU���JCU�PQV�[GV�DGGP�JQOGF�

#ZKU���OWUV�DG�JQOGF�KP�/CPWCN�OQFG�DGHQTG�#WVQOCVKE�OQFG�ECP��DG�UGNGEVGF���4GHGT�VQ�EJCRVGT
���2CTCOGVGTU�HQT�OQTG�KPHQTOCVKQP�CDQWV�VJG�JQOKPI�TQWVKPGU�CXCKNCDNG�HQT�CZKU���

%1&'�� ����'4414�/'55#)'���

��� 0QV�*QOG�2QUKVKQP

6JG�GTTQT�QEEWTU�KH�#WVQOCVKE�OQFG�KU�UGNGEVGF�DWV�CZKU���KU�PQV�CV�VJG�JQOG�RQUKVKQP�

,QI�CZKU���VQ�VJG�JQOG�RQUKVKQP�WUKPI�/CPWCN�OQFG��VJGP�UGNGEV�#WVQOCVKE�OQFG�

%1&'�� ����'4414�/'55#)'���

��� &TKXG�0QV�4GCF[

6JKU�EQPFKVKQP�QEEWTU�KH�#WVQOCVKE�OQFG�KU�UGNGEVGF�DWV�
���8FE�KU�PQV�RTGUGPV�CV�#ZKU����&TKXG
4GCF[�KPRWV�
EQPPGEVQT�:���RKP����

6JG�TGEQOOGPFGF�KPVGTEQPPGEVU�HQT�VJG�%./�./��$'������QT�$'�������UJQY�VJCV�VJG�#ZKU���
&TKXG�4GCF[�KPRWV�KU�UWRRNKGF�YKVJ�
���8FE�VJTQWIJ�VJG�UGTXQ�CORNKHKGT	U�$D�EQPVCEVU���6JGUG
EQPVCEVU�ENQUG�YJGP�VJG�UGTXQ�CORNKHKGT�JCU�VJG�RTQRGT�EQPFKVKQP�CPF���RJCUG�RQYGT�KU�CRRNKGF��
(QT�OQTG�KPHQTOCVKQP�CDQWV�VJG�$D�EQPVCEVU��EQPUWNV�VJG�OCPWCN�HQT�VJG�UGTXQ�CORNKHKGT�DGKPI
WUGF�

%1&'�� ����'4414�/'55#)'���

��� /CTMGT�2WNUG���!

6JG�GTTQT�QEEWTU�KH�VJG�OCTMGT�RWNGU�QH�VJG�CZKU���GPEQFGT�KU�ENQUGT�VJCP������TGXQNWVKQP�VQ�VJG
JQOKPI�UYKVEJ�ECO���4GHGT�VQ�EJCRVGT��2CTCOGVGTU����CPF����
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/QXG�VJG�CZKU���JQOG�NKOKV�UYKVEJ�C�FKUVCPEG�GSWCN�VQ�QT�ITGCVGT�VJCP�����QH�VJG�CZKU���(GGF
%QPUVCPV�

%1&'�� ����'4414�/'55#)'���

��� 0Q�/CTMGT�2WNUG�

6JG�OCTMGT�RWNUG�YCU�PQV�FGVGEVGF�YKVJKP�QPG�TQVCVKQP�QH�VJG�GPEQFGT�FWTKPI�VJG�JQOKPI�E[ENG��QT
VJGTG�KU�C�EQPVKPWQWU�OCTMGT�RWNUG�RTGUGPV�

5YKVEJ�VJG�/CTMGT�2WNUG�YKTGU�CV�EQPPGEVQT�:���RKPU���CPF���

%1&'�� ����'4414�/'55#)'���

��� /KP�6TCXGN�.OV��

6JG�GTTQT�QEEWTU�KP�#WVQOCVKE�/QFG�KH�VJG�XCNWG�UVQTGF�KP�VJG�/KPKOWO�6TCXGN�.KOKV�#��
RCTCOGVGT�����KU�GZEGGFGF�

�� 8GTKH[�VJCV�VJG�CZKU���OKPKOWO�VTCXGN�NKOKV�KP�RCTCOGVGT����KU�EQTTGEV�

�� #ZKU���OKIJV�DG�QXGTUJQQVKPI�YJGP�FGEGNGTCVKPI�VQ�VJG�JQOG�RQUKVKQP�ECWUKPI�CZKU���VQ
TGCEJ�VJG�OKPKOWO�VTCXGN�NKOKV��+H�CZKU���KU�QXGTUJQQVKPI��VJGP�FGETGCUG�VJG�OCVGTKCN�URGGF�

�� +H�CZKU���QXGTUJQQVKPI�KU�C�RTQDNGO��EQPUWNV�EJCRVGT���HQT�RTQRGT�VWPKPI�QH�VJG�CZKU��
RQUKVKQP�ICKPU�

%1&'�� ����'4414�/'55#)'���

��� /CZ�6TCXGN�.OV��

6JKU�GTTQT�QEEWTU�KP�#WVQOCVKE�/QFG�KH�VJG�XCNWG�UVQTGF�KP�VJG�/CZKOWO�6TCXGN�.KOKV�#��
RCTCOGVGT�����KU�GZEGGFGF�
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�� 8GTKH[�VJCV�VJG�CZKU���OCZKOWO�VTCXGN�NKOKV�KP�RCTCOGVGT����KU�EQTTGEV�

�� +H�C�/KPKOWO�5VTQMG�KU�RTQITCOOGF�KP�VJG�%./��XGTKH[�VJCV�KV��FQGU�PQV�GZEGGF�VJG
/CZKOWO�6TCXGN�NKOKV�
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�� #ZKU���FKF�PQV�U[PEJTQPK\G�YKVJ�VJG�OCVGTKCN�URGGF���%QPUWNV�EJCRVGT���HQT�RTQRGT
CFLWUVOGPV�QH�VJG�RQUKVKQP�NCI�

%1&'�� ����'4414�/'55#)'���

��� /CZKOWO�5VTQMG������

6JKU�GTTQT�QEEWTU�KP�#WVQOCVKE�OQFG��KH�VJG�OCZKOWO�UVTQMG�XCNWG�UVQTGF�KP�VJG�+OOGFKCVG�5VQR�
RCTCOGVGT�����KU�GZEGGFGF�

�� +H�C�/KPKOWO�5VTQMG�KU�RTQITCOOGF�KP�VJG�%./��XGTKH[�VJCV�KV�FQGU�PQV�GZEGGF�VJG
OCZKOWO�UVTQMG�

�� #ZKU���FKF�PQV�U[PEJTQPK\G�YKVJ�VJG�OCVGTKCN�URGGF���%QPUWNV�EJCRVGT���HQT�RTQRGT
CFLWUVOGPV�QH�VJG�RQUKVKQP�NCI�

%1&'�� ����'4414�/'55#)'���
���
��� +OOGFKCVG�5VQR

6JG�GTTQT�QEEWTU�YJGP�
���8FE�KU�CRRNKGF�HTQO�VJG�%./�+OOGFKCVG�5VQR�KPRWV�
EQPPGEVQT�:��
RKP����

�� 6JG�+OOGFKCVG�5VQR�RWUJDWVVQP�JCU�DGGP�RTGUUGF�

�� %QPUWNV�VJG�OCEJKPG�DWKNFGT	U�YKTKPI�FKCITCOU�VQ�FGVGTOKPG�JQY�VJG�+OOGFKCVG�5VQR�KPRWV
KU�WUGF�KP�VJG�HN[KPI�EWVQHH�U[UVGO�

%1&'�� ����'4414�/'55#)'���

��� +PXCNKF�$NQEM��

6JG�RTQITCO�EQPVCKPU�C�LWOR�QT�DTCPEJ�EQOOCPF�VJCV�ECWUGU�VJG�%./�WUGT�RTQITCO�VQ�LWOR�VQ�C
RTQITCO�DNQEM�ITGCVGT�VJCP�����

016'��+H�6CUM���KU�DGKPI�WUGF��GPVGT�VJG�6CUM���RTQITCO�KP�VJG�CRRTQRTKCVG�RTQITCO�DNQEM

NQECVKQP��DGHQTG�GPCDNKPI�VJG�6CUM���RTQITCO�KP�RCTCOGVGT����
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�� 6JG�$%$��$%&��CPF�$/$�RTQITCO�EQOOCPFU�ECP�TGUWNV�KP�C�LWOR�QT�DTCPEJ�VQ�C�VCTIGV
DNQEM�ITGCVGT�VJCP�������6JKU�LWOR�KU�ECWUGF�D[�C�EQODKPCVKQP�QH�CP�QHHUGV��LWOR�FKUVCPEG�
QT�DKPCT[�KPRWV���+H�GKVJGT�QH�VJGUG�EQOOCPFU�CTG�WUGF��TGHGT�VQ�EJCRVGT���VQ�FGVGTOKPG�KH�VJG
RTQITCO�EQOOCPF�KU�WUGF�RTQRGTN[�

�� 6JG�DTCPEJ�QT�LWOR�EQOOCPF�EQPVCKPU�CP�CUVGTKUM�
���KP�VJG�VCTIGV�DNQEM���4GHGT�VQ�EJCRVGT
��VQ�FGVGTOKPG�KH�VJG�RTQITCO�EQOOCPF�KU�WUGF�RTQRGTN[�

%1&'�� ����'4414�/'55#)'���

��� +PXCNKF�2TI�%OF�����

6JG�GTTQT�QEEWTTGF�DGECWUG�VJG�%./�RTQITCO�GPEQWPVGTGF�CP�KPXCNKF�RTQITCO�EQOOCPF�

016'��+H�6CUM���KU�DGKPI�WUGF��GPVGT�VJG�6CUM���RTQITCO�KP�VJG�CRRTQRTKCVG�RTQITCO�DNQEM

NQECVKQP��DGHQTG�GPCDNKPI�VJG�6CUM���RTQITCO�KP�RCTCOGVGT����

�� 6JG�RTQITCO�EQOOCPF�EQPVCKPU�CUVGTKUMU�
�����4GHGT�VQ�EJCRVGT���VQ�FGVGTOKPG�KH�VJG
RTQITCO�EQOOCPF�KU�WUGF�RTQRGTN[�

�� 6JG�CWZKNKCT[�KPRWV�QT�QWVRWV�RTQITCOOGF�KP�VJG�%./�RTQITCO�KU�\GTQ�

%1&'�� ����'4414�/'55#)'���

��� $%&�+PRWV

6JKU�GTTQT�YKNN�QEEWT�KH�C�$%&�EQOOCPF�KU�GPEQWPVGTGF�KP�VJG�WUGT�RTQITCO�CPF�VJG�CWZKNKCT[
KPRWVU�CTG�PQV�KP�C�$%&�HQTOCV���4GHGT�VQ�EJCRVGT���HQT�KPHQTOCVKQP�QP�VJG�$%&�EQOOCPF�

�� 6JG�$%&�RTQITCO�EQOOCPFU�KU�RTQITCOOGF�KPEQTTGEVN[�

�� 8GTKH[�CWZKNKCT[�KPRWVU���VJTQWIJ���CTG�KP�C�$%&�HQTOCV�
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%1&'�� ����'4414�/'55#)'���

��� ,54�0GUVKPI

6JKU�PGUVKPI�GTTQT�QEEWTU�KH�VJG�PGUVKPI�FGRVJ�QH�VJG�RTQITCOOGF�UWDTQWVKPGU�KU�ITGCVGT�VJCP�����

%JCPIG�VJG�WUGT�RTQITCO�UQ�VJCV�VJG�PWODGT�QH�PGUVGF�UWDTQWVKPGU�FQGU�PQV�GZEGGF�����

%1&'�� ����'4414�/'55#)'���

��� '15�%OF�/KUUKPI

6JG��'15�%QOOCPF�/KUUKPI��GTTQT�QEEWTU�KH�VJG�%./�WUGT�RTQITCO�FQGU�PQV�EQPVCKP�CP�'15
EQOOCPF�YJGTG�TGSWKTGF���6JG�EWVQHH�RTQITCO�OWUV�GPEQWPVGT�CP�'15�EQOOCPF�CV�VJG�GPF�QH
GXGT[�HN[KPI�EWVQHH�E[ENG���+H�VJG�%./�RTQITCO�GPEQWPVGTU�C�./&��./.��QT�./4�DGHQTG�VJG
'15�EQOOCPF��VJKU�GTTQT�YKNN�QEEWT�

�� 8GTKH[�VJCV�VJG�'15�EQOOCPF�KU�RTQITCOOGF�EQTTGEVN[���4GHGT�VQ�EJCRVGT���HQT�KPHQTOCVKQP
QP�VJG�'15�EQOOCPF�CPF�C�V[RKECN�HN[KPI�EWVQHH�RTQITCO�

�� 8GTKH[�VJCV�VJG�'15�EQOOCPF�KU�GPEQWPVGTGF�QP�GXGT[�HN[KPI�EWVQHH�E[ENG�DGHQTG�VJG�./&�
./.��QT�./4�KU�GPEQWPVGTGF�

%1&'�� ����'4414�/'55#)'���

��� 465�0GUVKPI

6JKU�PGUVKPI�GTTQT�QEEWTU�YJGP�CP�465�EQOOCPF�KU�GPEQWPVGTGF�KP�VJG�%./�RTQITCO�YKVJQWV�C
OCVEJKPI�,54�EQOOCPF���4GHGT�VQ�EJCRVGT���HQT�KPHQTOCVKQP�QP�VJG�,54�CPF�465�EQOOCPFU�

8GTKH[�KP�VJG�%./�WUGT�RTQITCO�VJCV�C�,54�EQOOCPF�CRRGCTU�DGHQTG�VJG�465�EQOOCPF�KU
GPEQWPVGTGF�
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%1&'�� ����'4414�/'55#)'���

��� +PXCNKF�#ZKU�0T�

6JKU�GTTQT�QEEWTU�KH�VJG�%./�RTQITCO�GPEQWPVGTU�C�RTQITCO�EQOOCPF�WUGF�YKVJ�CP�KPXCNKF�CZKU
PWODGT�

016'��+H�6CUM���KU�DGKPI�WUGF��GPVGT�VJG�6CUM���RTQITCO�KP�VJG�CRRTQRTKCVG�RTQITCO�DNQEM

NQECVKQP��DGHQTG�GPCDNKPI�VJG�6CUM���RTQITCO�KP�RCTCOGVGT����

6JG�CZKU�PWODGT�KP�VJG�%./�RTQITCO�EQOOCPF�EQPVCKPU�CP�CUVGTKUM�
�����4GHGT�VQ�EJCRVGT���HQT
KPHQTOCVKQP�QP�JQY�VQ�GPVGT�VJG�RTQITCO�EQOOCPF�EQTTGEVN[�

%1&'�� ����'4414�/'55#)'���

��� &TKXG�4WPCYC[�#�

6JG��&TKXG�4WPCYC[�#ZKU����GTTQT�YKNN�QEEWT�KH�VJG�FKTGEVKQP�QH�VJG�CZKU���GPEQFGT�CPF�FKTGEVKQP
QH�VJG�VJG�CZKU���EQOOCPF�RQNCTKV[�CTG�PQV�VJG�UCOG��

�� 6JG�&KTGEVKQP�#ZKU���RCTCOGVGT�
2����OWUV�DG�EQORCVKDNG�YKVJ�VJG�YKTKPI�QH�VJG�GPEQFGT�QT
YKVJ�VJG�EQOOCPF�KPRWVU�'��'��

�� 6JG�FCVC�GPVGTGF�KP�'PEQFGT�&CVC�#��RCTCOGVGT�
2����FQGU�PQV�EQTTGURQPF�VQ�VJG�GPEQFGT
WUGF�QP�VJG�DCEM�QH�VJG�#ZKU���OQVQT��%JGEM�VJCV�VJG�NKPGU�RGT�TGXQNWVKQP�GPVGTGF�KP�VJG
RCTCOGVGT�OCVEJGU�VJG�FCVC�QP�VJG�GPEQFGT�

�� 6JG�42/�8QNVU�KP�VJG�&TKXG�5GPUKV��#��RCTCOGVGT�
2����FQGU�PQV�EQTTGURQPF�VQ�VJG
42/�8QNVU�QP�VJG�CZKU���CORNKHKGT	U�EQOOCPF�KPRWV�
'��'���

�� 6JG�CZKU���OQXGF�YKVJQWV�C�EQOOCPF�XQNVCIG�DGKPI�CRRNKGF�VQ�VJG�CORNKHKGTU�EQOOCPF
KPRWV�
'��'����K�G���VJG�CZKU�YCU�RJ[UKECNN[�OQXGF�D[�OGCPU�QVJGT�VJCP�VJG�OQVQT�
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%1&'�� ����'4414�/'55#)'���

��� 'ZEGUU�2QU�.CI�#�

6JKU�GTTQT�QEEWTU�YJGP�CZKU���KU�EQOOCPFGF�VQ�C�RQUKVKQP�DWV�VJG�CZKU���UGTXQ�U[UVGO�JCU
GZEGUUKXG�RQUKVKQP�NCI�

�� 6JG�CZKU���UGTXQ�CORNKHKGT�FQGU�PQV�JCXG�RQYGT�CRRNKGF��8GTKH[�VJCV�VJG�$D�EQPVCEVU�QP�VJG
CZKU���UGTXQ�CORNKHKGT�CTG�ENQUGF��(QT�OQTG�KPHQTOCVKQP�QP�EQPFKVKQPU�VJCV�CTG�PGGFGF�VQ
CRRN[�RQYGT��EQPUWNV�VJG�OCPWCN�HQT�VJG�UGTXQ�CORNKHKGT�DGKPI�WUGF�

�� 6JG�'PEQFGT�&CVC�#���RCTCOGVGT�
2����FQGU�PQV�EQTTGURQPF�VQ�VJG�GPEQFGT�WUGF�QP�VJG
DCEM�QH�VJG�#ZKU���OQVQT���8GTKH[�VJCV�VJG�GPEQFGT�XCNWG�UVQTGF�KP�RCTCOGVGT���
EQTTGURQPFU�VQ�VJG�GPEQFGT�OQWPVGF�QP�VJG�OQVQT�

�������
�� 6JG�42/�8QNV�KP�VJG�&TKXG�5GPUKV��#��RCTCOGVGT�
2����FQGU�PQV�EQTTGURQPF�VQ�VJG

42/�8QNVU�QP�VJG�CZKU���UGTXQ�CORNKHKGT�EQOOCPF�KPRWV�
'��'���

�� 6JG�#EEGN��4CVG�#��RCTCOGVGT�
2����XCNWG�KU�VQQ�NCTIG���6JG�OQVQT�KU�WPCDNG�VQ�CEEGNGTCVG
CV�VJKU�TCVG�

�� 6JG�#ZKU���#ORNKHKGT�'PCDNG�QWVRWV�
%./�EQPPGEVQT�:���RKP������KU�PQV�EQPPGEVGF�VQ�VJG
#ORNKHKGT�'PCDNG�
4(��KPRWV�QP�VJG�CORNKHKGT��

�� 6JG�CZKU���GPEQFGT�ECDNG�KU�PQV�EQPPGEVGF�VQ�VJG�%./�EQPPGEVQT�:���QT�VJG�CZKU���OQVQT
GPEQFGT�ECDNG�KU�PQV�EQPPGEVGF�

�� 6JG�CZKU���GPEQFGT�ECDNG�KU�YKTGF�KPEQTTGEVN[�QT�KU�FGHGEVKXG�

�� 6JG�CZKU���GPEQFGT�KU�FGHGEVKXG�

�� 6JG�OQVQT�ECPPQV�VWTP�DGECWUG�QH�C�OGEJCPKECN�DKPF�

%1&'�� ����'4414�/'55#)'���

��� #DU��'PEQFGT��

6JG�EQPFKVKQP�QEEWTU�KH�VJG�CZKU���CDUQNWVG�GPEQFGT�KU�PQV�EQPPGEVGF��QT�VJG�FCVC�VTCPUOKUUKQP�VQ
VJG�%./�KU�KPVGTTWRVGF�QT�KPEQTTGEV�
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�� 6JG�CDUQNWVG�GPEQFGT�XCNWG�UVQTGF�KP�VJG�'PEQFGT�&CVC�#���RCTCOGVGT�
2����FQGU�PQV
EQTTGURQPF�VQ�VJG�GPEQFGT�WUGF�QP�VJG�DCEM�QH�VJG�#ZKU���OQVQT���8GTKH[�VJCV�VJG
CDUQNWVG�GPEQFGT�XCNWG�UVQTGF�KP�RCTCOGVGT����EQTTGURQPFU�VQ�VJG�CDUQNWVG�GPEQFGT�XCNWG�

�� 6JG�CZKU���CDUQNWVG�GPEQFGT�ECDNG�KU�PQV�EQPPGEVGF�VQ�VJG�%./�EQPPGEVQT�:��QT�VJG�CZKU��
CDUQNWVG�GPEQFGT�ECDNG�KU�PQV�EQPPGEVGF�VQ�VJG�CZKU���OQVQT�

�� 6JG�CZKU���CDUQNWVG�GPEQFGT�ECDNG�KU�FGHGEVKXG�QT�YKTGF�KPEQTTGEVN[�

�� 6JG�CZKU���CDUQNWVG�GPEQFGT�KU�FGHGEVKXG�

%1&'�� ����'4414�/'55#)'���

��� #DU��4CPIG��

6JKU�GTTQT�QEEWTU�KH�VJG�OCZKOWO�PWODGT�QH�VWTPU�QH�VJG�CDUQNWVG�GPEQFGT�KU�GZEGGFGF��

�� 6JG�CDUQNWVG�GPEQFGT�XCNWG�UVQTGF�KP�VJG�'PEQFGT�&CVC�#��RCTCOGVGT�
2����FQGU�PQV
EQTTGURQPF�VQ�VJG�GPEQFGT�WUGF�QP�VJG�DCEM�QH�VJG�#ZKU���OQVQT���8GTKH[�VJCV�VJG�CDUQNWVG
GPEQFGT�XCNWG�UVQTGF�KP�RCTCOGVGT����EQTTGURQPFU�VQ�VJG�XCNWG�UJQYP�QP�VJG�CDUQNWVG
GPEQFGT�

�� 6JG�CZKU���CDUQNWVG�GPEQFGT�ECDNG�KU�FGHGEVKXG�QT�KU�YKTGF�KPEQTTGEVN[�

�� 6JG�CZKU���CDUQNWVG�GPEQFGT�KU�FGHGEVKXG�

%1&'�� ����'4414�/'55#)'���

��� #DU�'PEQFGT��

6JKU�GPEQFGT�GTTQT�QEEWTU�KH�VJG�CZKU���CDUQNWVG�GPEQFGT�KU�PQV�EQPPGEVGF��QT�VJG�FCVC�VTCPUOKUUKQP
VQ�VJG�%./�KU�KPVGTTWRVGF�QT�KPEQTTGEV�

�� 6JG�CDUQNWVG�GPEQFGT�XCNWG�UVQTGF�KP�VJG�'PEQFGT�&CVC�#��RCTCOGVGT�
2����FQGU�PQV
EQTTGURQPF�VQ�VJG�GPEQFGT�WUGF�QP�VJG�DCEM�QH�VJG�#ZKU���OQVQT���8GTKH[�VJCV�VJG�CDUQNWVG
GPEQFGT�XCNWG�UVQTGF�KP�RCTCOGVGT����EQTTGURQPFU�VQ�VJG�XCNWG�HQWPF�QP�VJG�CDUQNWVG
GPEQFGT�
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�� 6JG�CZKU���CDUQNWVG�GPEQFGT�ECDNG�KU�PQV�EQPPGEVGF�VQ�VJG�%./��EQPPGEVQT�:���QT�VJG�CZKU��
CDUQNWVG�GPEQFGT�ECDNG�KU�PQV�EQPPGEVGF�VQ�VJG�CZKU���OQVQT�

�� 6JG�CZKU���CDUQNWVG�GPEQFGT�ECDNG�KU�FGHGEVKXG�QT�KU�YKTGF�KPEQTTGEVN[�

�� 6JG�CZKU���CDUQNWVG�GPEQFGT�KU�FGHGEVKXG�

%1&'�� ����'4414�/'55#)'���

��� #DU��4CPIG��

6JG�GTTQT�QEEWTU�KH�VJG�OCZKOWO�PWODGT�QH�VWTPU�QH�VJG�CDUQNWVG�GPEQFGT�KU�GZEGGFGF�

�� 6JG�CDUQNWVG�GPEQFGT�XCNWG�UVQTGF�KP�VJG�'PEQFGT�&CVC�#���RCTCOGVGT�
2����FQGU�PQV
EQTTGURQPF�VQ�VJG�GPEQFGT�WUGF�QP�VJG�DCEM�QH�VJG�#ZKU���OQVQT���8GTKH[�VJCV�VJG�XCNWG
UVQTGF�KP�RCTCOGVGT����EQTTGURQPFU�VQ�VJG�XCNWG�QP�VJG�CDUQNWVG�GPEQFGT�

�� 6JG�CZKU���CDUQNWVG�GPEQFGT�ECDNG�KU�FGHGEVKXG�QT�KU�YKTGF�KPEQTTGEVN[�

�� 6JG�CZKU���CDUQNWVG�GPEQFGT�KU�FGHGEVKXG�

%1&'�� ����'4414�/'55#)'���

��� 45�$TGCM�'TTQT

6JG�GTTQT�YKNN�QEEWT�KH�VJG�QRVKQPCN�+&5�DQCTF�KU�GPCDNGF�DWV�VJG�%./�FQGU�PQV�FGVGEV�VJG
EQPPGEVKQP�QH�VJG�+&5�DQCTF���6JG�+&5�DQCTF�KU�GPCDNGF�KP�VJG�5GTKCN�+PVGTHCEG��RCTCOGVGT����

�� 6JG�EQPPGEVKQP�QH�VJG�+&5�DQCTF�VQ�%./�EQPPGEVQT�:��KU�OCFG�WUKPI�VJG�+-5�����ECDNG��
6JG�OCZKOWO�NGPIVJ�QH�VJKU�ECDNG�KU����OGVGTU�

�� 6JG�+-5�����ECDNG�KU�FGHGEVKXG�

�� 6JG�%./�UGTKCN�EQOOWPKECVKQP�RQTV�KU�FGHGEVKXG�
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%1&'�� ����'4414�/'55#)'���

��� &KXKUKQP�$[�<GTQ����

6JG�GTTQT�KU�CP�KPVGTPCN�UQHVYCTG�HCWNV�KP�VJG�%./���+H�VJKU�GTTQT�QEEWTU��EQPVCEV�VJG�+PFTCOCV
5GTXKEG�&GRCTVOGPV�

%1&'�� ����'4414�/'55#)'���

��� 2CTCOGVGTU�.QUV�����

6JKU�GTTQT�YKNN�QEEWT�YJGP�VJG�DCEM�WR�DCVVGT[��YJKEJ�UVQTGU�VJG�%./�RCTCOGVGTU�YJGP�RQYGT�VQ
VJG�%./�KU�VWTPGF�QHH��KU�FKUEQPPGEVGF�QT�VJG�DCVVGT[�XQNVCIG�KU�NQY�

�� +H�VJKU�GTTQT�QEEWTU�GXGT[�VKOG�VJG�%./�KU�VWTPGF�QHH�CPF�QP��TGRNCEG�VJG�DCEM�WR�DCVVGT[��
6JKU�GTTQT�OKIJV�CNUQ�QEEWT�KH�VJG�HKTOYCTG�KU�TGOQXGF�QT�C�FKHHGTGPV�%./�HKTOYCTG�KU
KPUVCNNGF�

�� 8GTKH[�VJCV�GXGT[�%./�./�RCTCOGVGT�JCU�XCNKF�PWODGTU�UVQTGF�KP�GCEJ�RCTCOGVGT���6JG
%./�./�RCTCOGVGTU�OKIJV�EQPVCKP�CUVGTKUMU�
����KPFKECVKPI�KPXCNKF�FCVC�JCU�DGGP�GPVGTGF��
4GHGT�VQ�EJCRVGT���HQT�KPHQTOCVKQP�QP�JQY�VQ�GPVGT�VJG�%./�./�RCTCOGVGTU�

%1&'�� ����'4414�/'55#)'���

��� 2TQITCO�.QUV��������

6JG�GTTQT�YKNN�QEEWT�YJGP�VJG�DCEM�WR�DCVVGT[��YJKEJ�UVQTGU�VJG�%./�RTQITCO�YJGP�RQYGT�VQ�VJG
%./�KU�VWTPGF�QHH��KU�FKUEQPPGEVGF�QT�VJG�DCVVGT[�XQNVCIG�KU�NQY�

�� +H�VJKU�GTTQT�QEEWTU�GXGT[�VKOG�VJG�%./�KU�VWTPGF�QHH�CPF�QP��TGRNCEG�VJG�DCEM�WR�DCVVGT[��
6JKU�GTTQT�OKIJV�CNUQ�QEEWT�KH�VJG�HKTOYCTG�KU�TGOQXGF�QT�C�FKHHGTGPV�%./�HKTOYCTG�KU
KPUVCNNGF�

�� 8GTKH[�VJCV�GXGT[�%./�./�RTQITCO�JCU�XCNKF�PWODGTU�UVQTGF�KP�GCEJ�RTQITCO�DNQEM���6JG
%./�./�RCTCOGVGTU�OKIJV�EQPVCKPU�CUVGTKUMU�
�����4GHGT�VQ�%JCRVGT���HQT�KPHQTOCVKQP�QP
JQY�VQ�GPVGT�VJG�%./�./�RTQITCO�EQOOCPFU�
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%1&'�� ����'4414�/'55#)'���

��� (GGF#PING�.QUU��

6JKU�GTTQT�QEEWTU�KH�VJG�HGGF�CPING�CWZKNKCT[�KPRWV��UVQTGF�KP�VJG�/QPKVQTKPI�#��RCTCOGVGT�����IQGU
NQY�YJKNG�CZKU���KU�OQXKPI���4GHGT�VQ�EJCRVGT���HQT�OQTG�KPHQTOCVKQP�QP�VJG�HGGF�CPING�CWZKNKCT[
KPRWV�

�� 8GTKH[�VJCV�VJG�HGGF�CPING�CWZKNKCT[�KPRWV�KU�RTQRGTN[�EQPPGEVGF�

�� +H�VJG�HGGF�CPING�KU�CVVCEJGF�VQ�C�RTGUU�VJCV�QRGTCVGU��EQPVKPWQWUN[��GKVJGT�VJG�RTGUU�URGGF
OWUV�DG�UNQYGF�FQYP�QT�VJG�RCTV�NGPIVJ�DGKPI�RTQEGUUGF�OWUV�DG�UJQTVGT�

%1&'�� ����'4414�/'55#)'���

��� /CTMGT�2WNUG���!

6JG�GTTQT�QEEWTU�KH�VJG�OCTMGT�RWNUG�QH�VJG�CZKU���GPEQFGT�KU�ENQUGT�VJCP������TGXQNWVKQP�VQ�VJG
JQOKPI�UYKVEJ�ECO���4GHGT�VQ�EJCRVGT��2CTCOGVGTU����CPF����

/QXG�VJG�CZKU���JQOG�NKOKV�UYKVEJ�C�FKUVCPEG�GSWCN�VQ�QT�ITGCVGT�VJCP�����QH�VJG�CZKU���(GGF
%QPUVCPV�

%1&'�� ����'4414�/'55#)'���

��� 0Q�/CTMGT�2WNUG�

6JG�GTTQT�QEEWTU�KH�VJG�CZKU���OCTMGT�RWNUG�YCU�PQV�FGVGEVGF�YKVJKP�QPG�TQVCVKQP�QH�VJG�GPEQFGT
FWTKPI�VJG�CZKU���JQOKPI�E[ENG��QT�KH�VJGTG�KU�C�EQPVKPWQWU�OCTMGT�RWNUG��OQUV�NKMGN[�CU�VJG�TGUWNV
QH�C�FGHGEVKXG�GPEQFGT�

5YKVEJ�VJG�OCTMGT�RWNUG�YKTGU�CV�EQPPGEVQT�:���RKPU���CPF���
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%1&'�� ����'4414�/'55#)'���

��� /KP�6TCXGN�.OV��

6JKU�OKPKOWO�VTCXGN�GTTQT�QEEWTU�KP�#WVQOCVKE�OQFG��KH�VJG�XCNWG�UVQTGF�KP�VJG�/KPKOWO�6TCXGN
.KOKV�#���RCTCOGVGT�����KU�GZEGGFGF�

�� 6JG�CZKU���EQOOCPFGF�RQUKVKQP�JCU�GZEGGFGF�VJG�CZKU���OKPKOWO�VTCXGN�NKOKV�

�� 8GTKH[�VJCV�VJG�CZKU���OKPKOWO�VTCXGN�NKOKV�KP�RCTCOGVGT����KU�EQTTGEV�

%1&'�� ����'4414�/'55#)'���

��� /CZ�6TCXGN�.OV��

6JKU�OCZKOWO�VTCXGN�GTTQT�QEEWTU�KP�#WVQOCVKE�OQFG��KH�VJG�XCNWG�UVQTGF�KP�VJG�/CZKOWO�6TCXGN
.KOKV�#���RCTCOGVGT�����KU�GZEGGFGF�

�� 6JG�CZKU���EQOOCPFGF�RQUKVKQP�JCU�GZEGGFGF�VJG�CZKU���OCZKOWO�VTCXGN�NKOKV�

�� 8GTKH[�VJCV�VJG�CZKU���OCZKOWO�VTCXGN�NKOKV�KP�RCTCOGVGT����KU�EQTTGEV�

%1&'�� ����'4414�/'55#)'���

��� #ZKU���0QV�*QOGF

6JG�GTTQT�QEEWTU�KH�VJG�WUGT�RTQITCO�GPEQWPVGTU�CP�CDUQNWVG�RQUKVKQP�EQOOCPF�HQT�CZKU����DWV�VJCV
CZKU�JCU�PQV�[GV�DGGP�JQOGF�

�� 8GTKH[�VJCV�VJG�CZKU���RCTCOGVGTU�CTG�EQTTGEV���#ZKU���ECP�DG�JQOGF�KP�/CPWCN�QT
#WVQOCVKE�OQFG���4GHGT�VQ�EJCRVGT����2CTCOGVGTU�HQT�OQTG�KPHQTOCVKQP�QP�CZKU���JQOKPI�

�� 8GTKH[�VJCV�VJG�CZKU���RQUKVKQP�EQOOCPF�KP�VJG�%./�WUGT�RTQITCO�KU�EQTTGEV���4GHGT�VQ
EJCRVGT���HQT�OQTG�KPHQTOCVKQP�QP�VJG�CZKU���RQUKVKQP�EQOOCPFU�
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%1&'�� ����'4414�/'55#)'���

��� &TKXG�4WPCYC[�#�

6JKU�GTTQT�YKNN�QEEWT�KH�VJG�FKTGEVKQP�QH�VJG�CZKU���GPEQFGT�CPF�FKTGEVKQP�QH�VJG�VJG�CZKU���EQOOCPF
RQNCTKV[�CTG�PQV�VJG�UCOG�

�� 8GTKH[�VJCV�VJG�&KTGEVKQP�#ZKU���RCTCOGVGT�
2����KU�EQORCVKDNG�YKVJ�VJG�YKTKPI�QH�VJG
GPEQFGT�QT�YKVJ�VJG�EQOOCPF�KPRWVU�'��'��

�� 6JG�'PEQFGT�&CVC�#���RCTCOGVGT�
2����KU�VQQ�UOCNN��CPF�FQGU�PQV�EQTTGURQPF�VQ�VJG
GPEQFGT�DGKPI�WUGF�HQT�#ZKU���

�� 6JG�42/�8QNVU�KP�VJG�&TKXG�5GPUKV��#��RCTCOGVGT�
2����FQGU�PQV�EQTTGURQPF�VQ�VJG
42/�8QNVU�QP�VJG�CZKU���CORNKHKGTU�EQOOCPF�KPRWV�
'��'���

�� #ZKU���OQXGF�YKVJQWV�C�EQOOCPF�XQNVCIG�DGKPI�CRRNKGF�VQ�VJG�CORNKHKGT	U�EQOOCPF�KPRWV

'��'����K�G���VJG�CZKU�YCU�RJ[UKECNN[�OQXGF�D[�OGCPU�QVJGT�VJCP�VJG�OQVQT�

%1&'�� ����'4414�/'55#)'���

��� 5[PEJT��&KHH��#�

6JG��5[PEJTQPK\CVKQP�&KHHGTGPEG�#���GTTQT�QEEWTU�YJGP�VJG�FKHHGTGPEG�DGVYGGP�VJG�CZKU���OQVQT
CPF�VJG�CZKU���OQVQT�GZEGGFU�VJG�XCNWG�GPVGTGF�KP�5[PEJT��&KHH��#���RCTCOGVGT�����6JKU�RCTCOGVGT
KU�WUGF�VQ�GPCDNG�CZKU���CPF���VQ�RGTHQTO�CU�C�U[PEJTQPK\GF�CZKU���9JGP�VJG�U[PEJTQPK\GF�CZKU�KU
GPCDNGF��VJG�U[PEJTQPK\CVKQP�FKHHGTGPEG�HCEVQT�OWUV�CNUQ�DG�RTQITCOOGF�KP�VJG�RCTCOGVGT�����
4GHGT�VQ�EJCRVGT���HQT�OQTG�KPHQTOCVKQP�QP�U[PEJTQPK\KPI�CZKU���CPF���

�� 8GTKH[�VJCV�VJG�RCTCOGVGT�GPVTKGU�HQT�CZKU���CPF�CZKU���CTG�KFGPVKECN�

�� 8GTKH[�VJCV�CZKU���QT���KU�PQV�UMGYKPI�QT�DKPFKPI��

%1&'�� ����'4414�/'55#)'���

��� +PFGZ�.GPIVJ

6JG�GTTQT�QEEWT�YJGP�UYKVEJKPI�HTQO�/CPWCN�VQ�#WVQOCVKE�OQFG��KH�VJG�COQWPV�QH�OCVGTKCN�VJCV
JCU�RCUUGF�WPFGT�VJG�OGCUWTKPI�YJGGN�KU�ITGCVGT�VJCP�VJG�RCTV�NGPIVJ�
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8GTKH[�VJCV�VJG�KPFGZ�NGPIVJ�KU�EQTTGEV�DGHQTG�UYKVEJKPI�HTQO�/CPWCN�KPVQ�#WVQOCVKE�OQFG���4GHGT
VQ�VJG�.GPIVJ�%QTTGEVKQP��RCTCOGVGT����KP�%JCRVGT���HQT�OQTG�KPHQTOCVKQP�QP�VJG�KPFGZ�NGPIVJ�

%1&'�� ����'4414�/'55#)'���

��� $CVVGT[�+U�.QY

6JKU�EQPFKVKQP�QEEWTU�YJGP�VJG�NKVJKWO�DCVVGT[�YJKEJ�TGVCKPU�%./�OGOQT[�
RTQITCOU�
RCTCOGVGTU��EQWPVGT�UVCVWU��GVE���FWTKPI�RQYGT�1((��KU�DGNQY�OKPKOWO�XQNVCIG�NGXGN�

#�DCVVGT[�VGUV�KU�OCFG�CV�%./�RQYGT�WR���+H�VJG�DCVVGT[�KU�NQY��VJG�GTTQT�OGUUCIG�KU�FKURNC[GF�
RTGUU�%NGCT�VQ�EQPVKPWG���6JG�FKCIPQUVKE�OGUUCIG�TGCRRGCTU�GXGT[�VGP�OKPWVGU�CU�C�TGOKPFGT��
&WTKPI�PQTOCN�QRGTCVKQP��KP�CP[�QH�VJG�VJTGG�%./�QRGTCVKPI�OQFGU��C�DCVVGT[�VGUV�KU�OCFG�GXGT[
HQWT�JQWTU���+H�VJG�DCVVGT[�KU�UVKNN�NQY��VJG�FKCIPQUVKE�OGUUCIG�CRRGCTU�DWV�C�HCWNV�KU�PQV�KUUWGF�

4GRNCEG�VJG�DCVVGT[�YKVJKP�VYQ�YGGMU�QH�VJG�HKTUV�CRRGCTCPEG�QH�VJG�FKCIPQUVKE�OGUUCIG���6WTP
RQYGT�1((�VQ�VJG�%./��TGOQXG�VJG�/GOQT[�CPF�$CVVGT[�/QFWNG�
TGHGT�VQ�(KIWTG�������CPF
TGRNCEG�VJG�����XQNV�NKVJKWO�DCVVGT[���%CNN�VJG�+PFTCOCV�5GTXKEG�&GRCTVOGPV�KH�[QW�JCXG�CP[
SWGUVKQPU�EQPEGTPKPI�DCVVGT[�TGRNCEGOGPV�

�����5GTKCN�%QOOWPKECVKQP�'TTQTU

5GTKCN�EQOOWPKECVKQPU�GTTQTU�CTG�PQV�FKURNC[GF�QP�VJG�%./�FKURNC[�OQFWNG��DWV�VJG�UGTKCN
EQOOWPKECVKQP�GTTQT�EQFG�CPF�GTTQT�OGUUCIG�YKNN�DG�VTCPUOKVVGF�HTQO�VJG�%./�VQ�C�JQUV�FGXKEG

516��EQORWVGT��GVE���

6JG�EQTTGEV�HQTOCV�OWUV�DG�WUGF�YJGP�KPHQTOCVKQP�KU�VTCPUOKVVGF�VQ�VJG�%./�HTQO�C�JQUV�FGXKEG�
+H�VJG�HQTOCV�KU�PQV�EQTTGEV��VJG�%./�YKNN�VTCPUOKV�CP�GTTQT�EQFG�CPF�OGUUCIG�HTQO�VJG�%./�UGTKCN
EQOOWPKECVKQP�RQTV�
%./�EQPPGEVQT�:���VQ�VJG�JQUV�FGXKEG���6JG�GTTQT�EQFG�CPF�OGUUCIG�CTG
VTCPUOKVVGF�YKVJ�VJG�UVCVWU�PWODGT������4GHGT�VQ�VJG�5GTKCN�+PVGTHCEG��EJCRVGT����HQT�KPHQTOCVKQP�QP
HQTOCVU�CPF�JQY�UVCVWU����QRGTCVGU�
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6JG�%./�./�UGTKCN�EQOOWPKECVKQP�GTTQTU�CTG�CU�HQNNQYU�

%1&'�� ����'4414�/'55#)'���

��� 45�$NQEM���9TQPI

6JG�RTQITCO�EQOOCPF�DGKPI�VTCPUOKVVGF�VQ�VJG�%./�JCU�C�KPXCNKF�DNQEM�PWODGT���6JG�DNQEM
PWODGT�OWUV�DG�DGVYGGP�����CPF�����

8GTKH[�VJCV�VJG�RTQRGT�RTQITCO�DNQEM�PWODGT�DGKPI�VTCPUOKVVGF��KU�DGVYGGP�����CPF�������4GHGT�VQ
VJG�5GTKCN�+PVGTHCEG��EJCRVGT����HQT�VJG�EQTTGEV�RTQITCO�EQOOCPF�HQTOCV�

%1&'�� ����'4414�/'55#)'5��

��� 45�(QTOCV�'TTQT

6JG�KPHQTOCVKQP�VTCPUOKVVGF�EQPVCKPU�OQTG�EJCTCEVGTU�VJCP�KU�CNNQYGF��QT�C�ECTTKCIG�TGVWTP�NKPG
HGGF�KU�PQV�VTCPUOKVVGF�CV�VJG�GPF�QH�VJG�KPHQTOCVKQP�

8GTKH[�VJCV�VJG�KPHQTOCVKQP�VTCPUOKVVGF�KU�KP�VJG�RTQRGT�HQTOCV�YKVJ�C�ECTTKCIG�TGVWTP�NKPG�HGGF��
4GHGT�VQ�VJG�5GTKCN�+PVGTHCEG��EJCRVGT����HQT�KPHQTOCVKQP�QP�VJG�EQTTGEV�HQTOCV�
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%1&'�� ����'4414�/'55#)'���

��� 45�$NQEM�&CVC�'TTQT

6JG�HQTOCV�QH�VJG�RTQITCO�EQOOCPF�YCU�VTCPUOKVVGF�KPEQTTGEVN[�VQ�VJG�%./�

8GTKH[�VJCV�VJG�RTQITCO�EQOOCPF�HQTOCV�KU�VTCPUOKVVGF�EQTTGEVN[�VQ�VJG�%./���4GHGT�VQ�VJG�5GTKCN
+PVGTHCEG��EJCRVGT����HQT�VJG�EQTTGEV�RTQITCO�EQOOCPF�HQTOCV�

%1&'�� ����'4414�/'55#)'���

��� 45�%JGEMUWO�'TTQT

+PHQTOCVKQP�VTCPUOKVVGF�VQ�VJG�%./�YKVJ�C�EJGEMUWO�OWUV�CITGG�YKVJ�VJG�EJGEMUWO�ECNEWNCVGF�D[
VJG�%./���6JG�EJGEMUWO�KU�WUGF�VQ�XGTKH[�VJCV�VJG�KPHQTOCVKQP�VTCPUOKVVGF�KU�EQTTGEV�CPF
EQORNGVG���6JG�EJGEMUWO�ECP�DG�GPCDNGF�QT�FKUCDNGF�KP�VJG�5GTKCN�+PVGTHCEG�(WPEVKQPU��RCTCOGVGT
�����4GHGT�VQ�EJCRVGT���HQT�KPHQTOCVKQP�CDQWV�VJG�5GTKCN�+PVGTHCEG�HWPEVKQPU�

8GTKH[�VJCV�VJG�EJGEMUWO�DGKPI�VTCPUOKVVGF�KU�ECNEWNCVGF�EQTTGEVN[���4GHGT�VQ�VJG�5GTKCN�+PVGTHCEG�
EJCRVGT����HQT��KPHQTOCVKQP�CDQWV�ECNEWNCVKPI�VJG�EJGEMUWO�

%1&'�� ����'4414�/'55#)'���

��� +PXCNKF�/QFG

#P�CVVGORV�YCU�OCFG�VQ�VTCPUOKV�RCTCOGVGT�KPHQTOCVKQP�YKVJQWV�HKTUV�UGNGEVKPI�2CTCOGVGT�OQFG��
#NUQ��KH�VJG�./�%QPVTQN�%QOOCPF����%.1��&(��YCU�VTCPUOKVVGF�KP�#WVQOCVKE�OQFG�

�� 8GTKH[�VJCV�2CTCOGVGT�OQFG�KU�UGNGEVGF�DGHQTG�VTCPUOKVVKPI�RCTCOGVGT�KPHQTOCVKQP�VQ�VJG
%./�

�� 8GTKH[�VJCV�/CPWCN�OQFG�KU�UGNGEVGF�DGHQTG�VTCPUOKVVKPI�VJG�./�%QPVTQN�%QOOCPF

��%.1��&(��VQ�VJG�%./���4GHGT�VQ�VJG�5GTKCN�+PVGTHCEG��EJCRVGT����HQT�KPHQTOCVKQP�QP�VJG
./�%QPVTQN�%QOOCPFU�
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%1&'�� ����'4414�/'55#)'���

��� 45�2CTC���9TQPI

6JG�RCTCOGVGT�PWODGT�DGKPI�VTCPUOKVVGF�VQ�VJG�%./�KU�KPXCNKF��K�G���VJG�RCTCOGVGT�PWODGT�OWUV
DG�KP�C�VYQ�FKIKV�HQTOCV�DGVYGGP����CPF����

8GTKH[�VJCV�VJG�RCTCOGVGT�PWODGT�DGKPI�VTCPUOKVVGF�KU�DGVYGGP����CPF������4GHGT�VQ�VJG�5GTKCN
+PVGTHCEG��EJCRVGT����HQT�VJG�EQTTGEV�RCTCOGVGT�HQTOCV�

%1&'�� ����'4414�/'55#)'���

��� 45�2CTC���6QQ�$KI

6JG�RCTCOGVGT�PWODGT�VTCPUOKVVGF�VQ�VJG�%./�KU�ITGCVGT�VJCP����

8GTKH[�VJCV�VJG�RTQRGT�RCTCOGVGT�PWODGT�DGKPI�VTCPUOKVVGF�KU�DGVYGGP����CPF������4GHGT�VQ�VJG
5GTKCN�+PVGTHCEG��EJCRVGT����HQT�VJG�EQTTGEV�RCTCOGVGT�HQTOCV�

%1&'�� ����'4414�/'55#)'���

��� 45�5VCV���9TQPI

#P�KPEQTTTGEV�HQTOCV�YCU�WUGF�VQ�VTCPUOKV�VQ�VJG�%./��
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Feed Constant A1 P00                         .      
Encoder Data A1 P01                                
Velocity Axis 1 P02                       .        
Drive Sensit. A1 P03                               .
Accel. Rate A1 P04                             .  
Position Gain A1 P05                  .        .    
Direction Axis 1 P06                                
Position Tol. A1 P07                             .  
Homing Setup A1 P08                                
Homing Offset A1 P09                             .  
Homing Setup I/O A1 P10                                
Min Travel A1 P11                -            .  
Max Travel A1 P12                +            .  
Pos Presignal A1 P13                               .
Monitoring A1 P14                                
Immediate Stop 1 P15                             .  
Cut Width A1 P16                             .  
Knee Point A1 P17                   .         .  
Material Speed P18                               .
Test Mode A1 P19                                
Manual Cut-Vector P20                                
Length Corr. A1 P21                                
Spec. Func. 1 A1 P22                                
Cropcut A1 P23                            .  
Reversing Hold P24                              .
Restende A1 P25                               
Spec. Func. 2 A1 P26                     .         
Free P27
Free P28
Free P29
Free P30
Free P31
Free P32
Free P33
Free P34
Free P35
Free P36
Free P37
Feed Constant MW P38                         .      
Enc Lines/Rev MW P39                                
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Feed Constant A2 P40                        .      
Encoder Data A2 P41                               
Velocity Axis 2 P42                      .        
Drive Sensit. A2 P43                              .
Accel Rate A2 P44                            .  
Position Gain A2 P45                        .      
Direction A2 P46                               
Position Tol. A2 P47                            .  
Homing Setup A2 P48                               
Homing Offset A2 P49                            .  
Homing Setup I/O  A2 P50                               
Min Travel A2 P51                -           .  
Max Travel A2 P52               +            .  
Pos Presignal A2 P53                              .
Monitoring A2 P54                               
Special Func. A2 P55                                     
Rotary Table A2 P56                               
Knee Point A2 P57                            .   
Synchro. Diff. A2 P58                            .   
Free P59
Free P60
Free P61
Free P62
Free P63
Free P64
Free P65
Free P66
Free P67
Free P68
Free P69
Free P70
Free P71
Free P72
Free P73
Free P74
Free P75
Free P76
Free P77
Free P78
Free P79
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Serial Interface P80                                
Serial Interface P81                                
Language P82                       2        
Memory Display P83                      F  F        
Start Task 2 & 3 P84                                
Interrupt Vector P85                                
Manual Vector P86                                
Variations P87                           
Free P88
Free P89
Free P90
Free P91
Free P92
Free P93
Free P94
Free P95
Free P96
Free P97
Free P98
Free P99
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CLM Keypad Remote Installation Drawings
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