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	�%,	"��,  :SW

WIG		+E		
_

SW

SWHASSWL

MCU-DL- 6F
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�=A��+A�F+/���	G��
	� 	TA�E�� 	N�� 	"��, 	nE��- 	N�'? 	�# 	A��& 	\K 	h1
	"���= 	[+��/E� 	#%<� 	
�%0 	�# 	Y#%, 	X,�� 	�>�'-
YA����E	G�H��	i%,	"��,	G�!	QAE�S�!	�&	��	X,��
	i%, 	"��, 	i�� 	G�! 	QA, 	#�A'- 	
�%0 	�# 	h2
YA����E	����	*=�E	G��	��	�	Q=%�	".���	"&	��	\K	��'-

c��-	n.�-	k	y��B-d
Base Line k		BL
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67��0���7+�����?��/Z-V�[4�
N���	�������
l!		�������

@�&	�%E
)����	�%E

7B8	)�,	"-
%.<	)�,	"-

7B8	"��,	)�-�D
�&�#	Q#%&	=�&

	�����	��%�	"'�(
�%�%-	\��	7�8
�%�%-	):��
n��#	�-��
��r�&	j��,
I�?	AO	�-��
n����	A�&��(

	N?��	AO	G�'��
)���&	#%��(	��A��

CNG	N-_8
@�&	\K	��-#	��A��
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���
n&K
���
n�E��E
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n�E��E
�-�?
n�E��E
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�<����*4�+4�0��74�������0�\-�"�7C

]����<�����J0�*4�+4
		

12010080604020
��?��	N8��
ckm�hd

+4+4+4+4+4+4max�E��.�
ckm�hd

000000min

169.76141.56113.2484.9356.6228.31c����d	�E�(�>

126 º105 º84 º63 º42 º21 º	"&�B8	"<�#	º

200180160140
��?��	N8��
ckm�hd

+4+4+4+4max�E��.�
ckm�hd

0000min

283.11254.80226.49198.18c����d	�E�(�>

210 º189 º168 º147 º	"&�B8	"<�#	º

)��� ���$,+-�
�%�%-	�R���	k	�%�%-	F%E	h

		k	#��.�8	T#�A/-	h
	k	"&�B8	"���=	h

0~200 km/h
210 º
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	YA����E	G�H��	TA,	"�0%�	��AB-	]�r	��	m���@	#�&	h1
	��-	�	T#�#���?	N'�	P��	T����#	i��	�&	��	��#%S	h2
	G�/-	[7B8	i�S�!	+�r	�#	�#	��	u�!	i��	TA��(

	YA�b��E
	��-%.�(	"/�0	i��	�&	TA,	T#�#	Q��E	N8��	��#�B-	h3
	YA�b��E	n���&	�	"'��B-	��	N'�	P��	T����#	�	���,

	A,�& 	n- 	#��AE���� 	T#�A/- 	�# 	#%<%- 	
���f- 	��AB-
	Y��S	��

�^��P�
	�	T#%�E	\���<�	�_(	nE�D�E	Q#%�E	��D�#	�	#�=K	=�

YA�b��E	#��=	��	�	G(	n���A�	
�%0	"&	��	N8��

��C=�
	i�^S	X���>�	�8�&	[��	m���@	i#�&	G(	�	nD#�%S

	Y#%,	n-	���	N8��
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]�����0���J0�*4�+4

50004000300020001000
	�%�%-	��#

cRPMd��?��

±250±200±150±110±100cMPRd	�E��.�

166.67133.3310066.6733.33c����d	�E�(�>

90.6 º72.5 º54.3 º36.3 º18.1 º	"&�B8	"<�#	º

800070006000cRPMd��?��	�%�%-	��#

±300±300±300cRPMd	�E��.�

266.67233.33200.00c����d	�E�(�>

145 º126.9 º108.7 º	"&�B8	"<�#	º

)��� ���$,+-�
�%�%-	�R���	k	�%�%-	F%E	

 k	#��.�8	T#�A/-	
145º	k	"&�B8	"���=	

k	�-�?	"B^�-	

	IU�-	n&�� 	7�8	�%��E�(	"& 	�� 	\�� 	7�8	T����#	h1
	YA�b��E	7UE	cI&����d	I�a	I&�?	���	��#	m�	��	T#%�E
	i�� 	=� 	"( 	�� 	i��#�B- 	� 	T#%�E 	),�� 	�� 	�%�%- 	h2
	TA, 	T#�# 	Q��E 	��#�B- 	�& 	A�E�%V�- 	I&���� 	�����#

	YA�b��E	"'��B-	��#%S	�����#	W�%�

0~8000  RPM

	6000~8000 RPM

]����0��*4�+4
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:����0�9�����_I���J0�*4�+4

Aa	=�	X�&��3/41/21/4��A��n��ST#�A/-	=�	���SN��?%-

>95 º95 º74 º50 º29 º10 º5<5	#��.�8

102 º 102
º77 º52 º27 º6.5 º0-1 º��E��E	"���=

± 4 º± 4 º ± 4 ± 4± 4 º± 4 º± 4 º± 4 º	�E��.�

± 1± 1± 1± 1± 1± 1± 1± 1cA0�#d	�E��.�

)��� ���$,+-�

c�^S	��:d�%�%-	�R���	kF%E	h
	k	�#���	F%Eh

102º	k	"&�B8	"���=h
(20Hz ± 0.5Hz) , PWM

9������*4�+4
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9������*4�+4

9������*4�+4��C�05F��8��-��\-

c���Sd	E300 ������

1/4219 �����

c��	"��Ed	1/2153 �����

3/497 ��	��

c��d		F		51 ��
��

�9�����_I���*4�+4�0��1	<������

	N-��B- 	��AB- 	]��r 	=� 	�� 	)���& 	��E��E 	#��.�8 	h1
	��E��E	"&�B8	"(	A�b��E	P���(	�	A����E	n���&	c���%b�d

	YA���E	N(�a	"r%&�-	P�A<	]&�^-	)���&

	)���&	��D	�%��E�(	���	=�	Q�%�	�-	��	
����-	��AB-	h2
	Y#�(	���D	T=�AE�	c�[�d

	PUMP	}				h1
	PUMP	h				h2

	GAUGE	}				h3
	GAUGE	h				h4

	z^�	��E��E	�	"EA&	P�U��	[�%�%-	w�b%�	i�����-��	h3
	N-��B-	�	"EA&	[i���&	N�q-	7^?	"&	7����	"&	��	)���&

	YA�b��E	IU�-	��f�-
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CNG��*4�+4

CNG�_I���*4�+4�0��74�������0�\-�"�7C

D�&�_I���J0��*4�+4�CNG

1/21/4��A��n��ST#�A/-	=�	���SN��?%-

5431158<5c�d	=�D	G�a

5028125<8c�d��(	I���

N����	2N����	1���S	N����1	���S���SN����

452525hhh>>>>hhh>>>>cBARd�����>�

5530305<5cBARd����(

± 1%± 1%± 1%± 1%± 1%�E��.�

Aa	=�	X�&�����N��?%-

>95 º10077c�d	=�D	G�a

102 º9573c�d��(	I���

N����	4N����	4N����	3N����
>958665cBARd�����>�

<<<hhh<<<hhh80cBARd����(

± 1%± 1%± 1%�E��.�
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CNG��*4�+4

CNG�_I���*4�+4�0��1	<������

YA�b��E	�A<	��	��-%.�(	"/�0	"8%��-	h1
	N-��B- 	��AB- 	]��r	=� 	�� 	CNG 	��E��E 	#��.�8	h2
	��E��E	"&�B8	"(	A�b��E	P���(	�	A����E	n���&	c���%b�d

	YA���E	N(�a	"r%&�-	P�A<	]&�^-	CNG
	"& 	W10,W11,W12,W13,W14 	i�����-�� 	h3
	����& 	���- 	7^? 	"& 	�� 	W01 	� 	����& 	N�q- 	7^?

c���%��E�(	"�BEd	YA����E	IU�-

k	��>	
�UV�-	h

LCD	k	��E��E	F%E	h
 BAR	z^�	4	k	#�A��	h

k	�#���	F%E	h
c	20		± 0.5 Hz ) , PWM
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`W�>�-0��*4�+4

`W�>�-0��*4�+4�0��74�������0�\-�"�7C

`W�>�-0��J0��*4�+4

cºd	��E��E	�E��.�	cºd��E��E	"���=	OHM 7'a	�&	N-��B-cºCd	�-#	y��B-

± 410216.1>120

TG

+ 4
- 58918.5115

+ 6
- 47521.1110

± 42560.675

± 40104.160

± 40>104.1<60

)��� ���$,+-

c�^S	��:d�%�%-	�R���	kF%E	h
cH	��	C	=�d	"�E��	5	=�	���(k	��D	Q�-=	h

c	NTCd	��%�'�-��	k	�%'��	F%E	h
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`W���-0��*4�+4�0��1	<������

	YA�b��E	�A<	��	���,��-%.�(	"/�0	"8%��-	h1
	��AB- 	���f� 	=� 	T#����� 	�& 	�� 	�-# 	��E��E 	#��.�8 	h2

YA����E	n���&	c���%b�d	N-��B-

	�%�%-	i�-#	�	"EA&	P�U��	[�%�%-	w�b%�	i�����-��	h3
	IU�-	��f�-	N-��B-	�	"EA&	[i���& 	N�q-	7^?	"&	��

	YA�b��E
	"r%&�-	P�A<	]&�^-	�-#	��E��E	"&�B8	A�b��E	n���&

YA�(	N(�a

	X���>�	P�a	�#	H"&	C	=�	k�-#	i��D	T=�AE�	7����
		YN��

WWW.DIGITALKHODRO.COM 021- 62 99 92 92

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



33

��������	
�����	�	����	�����	�	
������	�������
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0��1	<�=��4�3�6��	A
chd	CNG	��E��EW01
chd	�����	A�&��(W02
chd	\K	�@�&	��-#W03

chd	I�?	AO	�-��	G�'��W04
c}d	7B8	"��,	���V&W05
c}d	%.<	)�,	"-W06
c}d	)����	�%EW07
c}d	@�&	�%EW08
c}d	����,��W09

c}d	CNG	��E��EW10
c}d	CNG	1	z^�W11
c}d	CNG	2	z^�W12
c}d	CNG	3	z^�W13
c}d	CNG	4	z^�W14

)�-=W15
CNGh	PWM	P�����W16

�-#	P�����W17
NS%�	P�����W18

����������+\4
���,	��-%.�(	"8%��-	����%��E�(h1�
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chd	�%�%-	\��	7�8B04
chd	):��	���>B05
chd	���#	�-��B06

c}d	N���	�������B07
c}d	l!	�������B08
chd	=�&	\�#B09

c}d	7B8	)�,	"-B10
����&B12
)�-=B13
)�-=B14

���,	��-%.�(	P�����B15
���	��#	P�����B16

NS%�	PWM	�%-B17
chd�����	��%�	"'�(B18

����������+\4
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��	A���-=13��S%T������N<���	�����

N<�O=4���	�P���1<N<�Q ��R�� � �

YA�(	n�E	��(	�����#

YN��	"�S%�	=%�>	��	=%�>	�	T#%�E	n���&	T��%(	P�U��	�HE	=�	��	��A-
YA����E	t�%��

YN��	\��S	�����#YA����E	n���&	��	�����#	#��.�8

Y#��#	#%<�	n�(	G��	�#	n.��-Y#%,	�����	=��E	
�%0	�#

	n�E	��(	)���&	z^�	��E��E
YA�(

YN��	"�S%�	=%�>	��	=%�>	�	T#%�E	n���&	T��%(	P�U��	�HE	=�	��	��A-
YA����E	t�%��

*�&	IS�#	"<�#	Q#%&	\%��-YA����E	n���&	��	*�&	IS�#	"<�#

n�(	G��	Q#%&	\%��-Y#%,	�����	=��E	
�%0	�#

	G(	TA��#	��A��	 ��!
Y#%,	n�E	),��	)���&	Q#%&

YN��	"�S%�	=%�>	��	=%�>	�	T#%�E	n���&	T��%(	P�U��	�HE	=�	��	��A-
YA����E	t�%��

YN��	"�S%�	l-@YA����E	t�%��	��	l-@

YN��	\��S	)���&	z^�	�%'��YA����E	n���&	��	�%'��	#��.�8

	P�U��	��	#��#	#%<�	n�(	G��	�#	n.��-
YN��	TA,	J^?	"EA&Y#%,	�����	=��E	
�%0	�#

	n�E	��(	\K	i�-#	��E��E
YA�(

YN��	\��S	\K	i�-#	��E��EYA����E	n���&	��	\K	i�-#	��E��E	#��.�8

YN��	\��S	\K	
���a	"<�#	n���>YA����E	n���&	��	n���>	#��.�8

	P�U��	��	#��#	#%<�	n�(	G��	�#	i#����
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	7B8	m!%(	��:��!
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YN��	"�S%�	7B8	m!%(	i�:��!	=%�>YA����E	t�%��	��	=%�>	

YN��	\%��-	 ��!	"��#YA��(	n���&	��	A�.(	#��.�8
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"�%E��	�E��(�AE�28 H

I�%(	I-�(	
�UV�-

"����	w��	G��	N-��B-740m ohm

"�%E��	w��	G��	N-��B-15k ohm

�-�E	j����14*0.5v

"����	Q���<6.5*0.5A

�#%�0	7�,	Q�-=2.9*0.5msec

�-#		T#�A/-	-30~110ºC

j����6~16v, 2min 
A-�� 24v

�E�(�>0~133hz
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��������	
�����	�	����	�����	�	
������	�������

#�=3

�N$4��\��d
YA��#	���?	#%S	I/-	�#	��	I�%(	h1

	�	T#�#���?	#%S	I/-	�#	��	TAE��A�E	w��	#A8	��!	h2
YA����E	N��	��	�EK

YA�E�&	�<	��	��	�%��E�(	h3
	7UE	�%H�-	"&	��	����	Y	A����E	7UE	��	���,	����	h4

YAE�	TA,	������-_8	z�/0
YA��(	I0�	��	����&	I&�(	h5

�)�D�4�0�=-�����+&

e�����"���3�R��

YA��(	�A<	��	����&	���-	I&�(	h1
YA�b��E	�A<	��	I�%(	���	�%��E�(	h2

YA��#	���?	ON	N��O�	�#	��	w�b%�	h3
	I�%(�%��E�(	�#	��	}B	�	ECM	P���-��	)�&	j����	h4

YA�b��E	���D	T=�AE�
N��	12	#�Aa	)0��74�����e�����H��-

	��f- 	[ 	�.0� 	=%�> 	[ 	j���� 	#%<� 	CA8 	
�%0 	�# 	h5
YA�b��E	P���(	��EK	G��	"��#	�	w��%�

19~26 N.m
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��������	
�����	�	����	�����	�	
������	�������

�Q	A�!�#�=3

�����f(�F���-��\-���7\-�>�&�6D�74��R��

	T=�AE�	��	"����	w��	G��	N-��B-	[	��-	G��	=�	T#�����	�&
	"(	N��	I�,	)��	"&	���D	T=�AE�	T%/E	YA�b��E	���D
	"& 	���# 	G�� 	� 	N�q- 	P���-�� 	"& 	��- 	G�� 	G�� 	m�
	T=�AE� 	��AB- 	"����%0 	�#Y#%, 	I0� 	���- 	P���-��
	�� 	I�%( 	N,�AE 	���? 	=��- 	T#�A/- 	�# 	TA, 	���D
	I&�#	F%E	=�	[	I�%(	)��	"(	#%��-	��K#��YA��(	t�%��
	P���(	"���� 	w��	G��	�#	��	"(	N'-=@	��� 	A,���-

YAE%,
740m ohm k	"����	w��	G��	N-��B-	#��AE����	Aa

��=4�g�f(�F���-��\-���7\-�>�&�6D�74��R��

	T=�AE�	��	"�%E��	w��	G��	N-��B-	[	��-	G��	=�	T#�����	�&
	�# 	TA,	���D 	T=�AE� 	��AB- 	"����%0	�#YA�b��E 	���D
YA�b��E 	t�%�� 	�� 	I�%( 	[ 	N,�AE 	���? 	=��- 	T#�A/-
	w��	G��	�#	��	N-��B-	N'��&	�-	"(	#%��-	���K#��

YAE%,	���D	T=�AE�
	�#	=�	m�	��	N-��B-	Q#%&	T#�A/-	=�	���S	
�%0	�#

YA��(	t�%��	��	I�%(	[	TA,	�(g	w��	G��
15k ohm (refYd	)���=4�g��-��\-�0��74�����7P

�Q	A
H0�3D���N���

	[ 	���, 	��� 	�& 	���A�E 	� 	����� 	
��.�8 	"E%�x��
YA��AE	C��E�	N��	C�D	�%�%-	"��-����

YA����E	�A<	��	����&	���-	I&�(	h1
YA����E	�A<	N?#	�&	��	���,	����	h2

	
��g 	� 	*�S	� 	#�D 	[ 	T#��> 	��%� 	=� 	T#����� 	�& 	h3
YA����E	����	��	J�,	u��%�	+��r�

	"& 	J�, 	��!K 	"( 	A����E 	N?#YA��( 	=�& 	�� 	J�, 	h4
YA,�&	"�>�D	���?	J�,	���	�&	����#

	��-	C�D%.�(	1�5 ~	2�3��AB-	���,	)�'&	�����D	h5
YA,���-

J�,	��!K	k1
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��������	
�����	�	����	�����	�	
������	�������

Q	A

�=�=-����������F�
����$,+-

�$,+-�$,+-�O=4������7\-

nE=	"?�<	G�'��	PA-Distributor less

J�,	PA-	BOSCH- FR8DE

J�,	���#������	"E��#	Q#%&	=�&	Q���-0.7mm

nE=	"?�<	N&%E1-3-4-2

I-�(	
�UV�-	
I�%(

"����	w��	G��	N-��B-740m ohm

"�%E��	w��	G��	N-��B-15k ohm

cG��d	������	��-	m�	��	i�=�	"&	N-��B-	��AB-5600±1120  per 1m (3.28 ft)

j����6 ~16 V

#%S	I/-	�#	I�%(	Q#�(	N��	=��-	�����D19~26 N.M

�A�.��	��	i��	J�,	=��-	�����D15~23 N.M

�%��E���K	)(	N��	"�'�	w��	Q#�(	N��	=��-	�����D19~31N.M

�%��E���K	nb@%�	w��	Q#�(	N��	=��-	�����D37~47 N.M

�%��E���K	"���	w��	Q#�(	N��	=��-	�����D37~52 N.M

i���&	"��f�	j����12 V
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��������	
�����	�	����	�����	�	
������	�������

Q	A

7�0D��
YA����E	I0�	��	����&	���-	I&�(	h1

YA��(	IU�-	����	"&	��	J�,	h2
	5h10	".0�>	"&	��	J�,	[	]��8	��E�	m�	=�	T#�����	�&	h3

YA���A�E	"EA&	=�	����.�-

��7+�
	��#%S	"EA&	Q#�(	���	=�	[	��=	Ia��-	C��E�	)�a	�#

YA����E	\���<�
	[	A��	"�,�#	"�E	N��O�	QK	�#	��	J�,	"����a	�#	h4
	N'��& 	�-YAE�& 	
����� 	�� 	A���%V& 	����# 	{V,	=�

YA���E	Z��	"EA&	"&	J�,	=�	`E�	�&K	�%?	"?�<
	I.8	[	�%?	`E�	�&K	"?�<	TA���-	CA8	
�%0	�#	h5

YA���E	J>�	�	����&	��	��=
YA��(	t�%��	��	�	����	��	J�,	k	)&�(	
�&%��	h

	��	J�,	[	Q#=	):��	N.8	J>�	=�	��	k	�D#=	):��	h
YA��(	t�%��

	�� 	J�, 	k 	���-��� 	]��8 	���S%� 	�� 	�DA�b�� 	h
YA��(	t�%��

YA��(	t�%��	��	�,��	kJ�,	�,��	�DA�#	7��K	h
YA��(	t�%��	��	�	G�H��	k	J�,	"E��#	Q#%�E	G�H��	h

	
J�,	"E��#	k1

)&�(	�DA��'!	��	�DA�b��	k2
���S%�	k3

�DA�#	7��K	k4
�DA�#	7��K	k5

N$4��\��d
YA�A��&	�A�.��	��	���	�&	��	���,	h1

	k=��E	#�%-	�����D	h2
YA�b��E	IU�-	��	��	����	h3

YA�b��E	I0�	��	����&	���-	I&�(	h4

15~23 N.m
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��������	
�����	�	����	�����	�	
������	�������

�������7�0D��

YA�b��E	�A<	���,	�	I�%(	=�	��	������	h1
	P���(	�D#�%S	*��	�	�DA��%�	�HE	=�	��	������	h2

YA�b��E
	�	)&�(	
�&%��	J���	e�/�	=�	��	����D#�D	IS�#	h3

YA�b��E	P���(	�D#�%S	��E
	���D	T=�AE�	��	������	N-��B-	[	��-	G��	=�	T#�����	�&	h4

YA�b��E
k	������	N-��B-	Q���-

 5600±1120  per 1m (3.28 ft)

YA��(	t�%��	��	�EK	[	Q#%&	\%��-	
�%0	�#	h5

�=��4���W
��0=b�>����=��4���W��
�

kA�b��E	P���(	��	��=	#��%-	N'�	C��E�	=�	I�?
YA��(	���=�&	��	����&	N��O�	h1

	� 	"�� 	[ 	����& 	��.&�( 	� 	��'& 	[ 	��^? 	N��O� 	h2
YA��(	���=�&	��	"EA&	
@�U��	�	�������	m���-%��

	"�� 	"��<	� 	$��� 	IS�# 	=%�> 	"��<	���=%�> 	"�.( 	h3
YA��(	���=�&	��	�%�%-	"H�/-	IS�#

	���=�&	��	�%��E���K	TAE��A�E	��x��	Q#%&	N��	h4
YA�b��E

	���=�& 	��EK 	���� 	Q���- 	� 	C���# 	"�'� 	N��O� 	h5
YA�b��E

YA�b��E	���=�&	��	�%��E���K	N��	
@�U��	�	�����-��	h6

e��A�F�
���-��\-�H��-�'��-DW
	P���-��	=�	�<��S	G��	�#	j����	N>�	��AB-	[	N'�	)��
	)��x��	Y	A�(	�-	{V�-	��	����&	N�q-	7^?	"&	}B
	���-	7^?	"&	�%��E���K	���-	P���-��	=�	j����	N>�	��AB-

YA�#	�-	Q��E	��	����&
	G�'��	�&��	7�8	�������	"&	[	����&	
�8_r�	N<

YA��(	"�<��-	��������

Q	A
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��������	
�����	�	����	�����	�	
������	�������

	A�b��E	I0�a	Q����r�	�	TA��(	@�&	��	���#	�-��	h1
YA,�&	�_S	N��O�	��	*���	N��O�	�#	��&��D	"(

YA�b��E	),��	��	�%�%-	�R�
YA��#	���?	G���(�-	N��O�	�#	��	���V&	)>	A�.(	h2
YA�b��E	),��	��	$���	IS�#	��:��!	�	%.<	��:��!	h3
	��#	Q���	�#	�	TAE��� 2400rpm"&	��	�%�%-	��#	h4

YA���#	"�E
	����&	N�q-	7^?	"&	���B�'-	��	������	���-	G��	h5

YA�b��E	I0�
	�%��E���K		�<��S	P���-��	"&	��	������	N�q-	G��	h6
	0.6v 	=� 	����& 	A���E 	�<��S	j����YA�b��E 	I0�	c}Bd
	�A�&� 	�� 	������ 	N�q- 	G�� 	[ 	
�%U��� 	��: 	�#YA,�&
	�#YA�b��E 	I0�	G��	��	"& 	�R�	�	P���-�� 	T�-	"&
	I,	[	Q#%&	��q(	[	A,	0.6v	=�	���(	j����	"����%0

YA��(	����&	��	P�U��	Q#%&	���O	��	�	Q#%&

	����& 	���-	7^?	"& 	���B�'-	������ 	���-	G��	h7
YA�b��E	IU�-

	I0�	�%��E���K	���-	P���-��	"&	��	������	N�q-	G��	h8
	0.3v 	 	=� 	����& 	A���E 	TA, 	���D 	T=�AE� 	j���� 	YA�b��E
	T�- 	"& 	�� 	������ 	N�q- 	G��	
�%U��� 	��: 	�# 	A,�&
	"����%0	�#YA�b��E	I0�	G��	��	"&	�R�	�	P���-��
	Q#%&	���O	��	�	Q#%&	��q(	[	A, 0.3v	=�	���(	j����

YA��(	����&	��	P�U��

�C=�

	�-	[ 	��A-	)�� 	=� 	���-	P�U�� 	��	�#	j����	N>� 	N'�
	�#	�>�O�	N-��B-	"(	#%,	{V�-	��	#%,	C��E�	AE�%�

Y#��#	#%<�	��A-	=�	N�'?	C�A(
	� 	�%��E���K 	"��%� 	)�& 	AE�%� 	�- 	)��x�� 	N'� 	)��
	����& 0.3v	=�	j����	��AB-	"����%0	�#Y#%,	C��E�	�%�%-
	�	�D#�%S	e�/�	=�	��	�%��E���K	TAE��A�E	��x��	A,�&

YA�b��E	P���(	Q#%&	I,	��

�C��b�H���C�'��-DW

	"(	��	"(	��	�<��S	Q���<	��AB-	)����(	[	N'�	)��
	C��E� 	���&YA���- 	)��- 	[ 	A���- 	A��%� 	j��, 	G�'��
	�	����&	��&	P���(	]��r	�#	"&	��-	���%-	=�	[	N'�	)��

Y#%��-	T#�����	c��-	G��	\���d	���B��	���	T��D

	A��(	I0�a	Q����r�	�	TA��(	@�&	��	���#	�-��	h1
	�� 	�%�%- 	�R�YA,�& 	�_S	N��O� 	�# 	��&��D 	"(

YA�b��E	),��
	��#	Q���	�#	�	TAE��� 2500rpm	"&	��	�%�%-	��#	h2

YA���A�E

^��P�
	[ 	N'�	
����� 	QA�#	7��K 	=� 	���D%.<	�%H�- 	"&

Y#%,	C��E�	"�E��	15	�r	N'��&	�-	X��-=K
	"& 	�	�-��K 	"& 	�� 	��-	���%-	N��O�	\�V�E� 	A�.(	h3
	T=�<�YA��( 	G�H�� 	j��R-K 	)���@�& 	"& 	�&����# 	�%H�-

YA�(	�A��	N>�	N��	12	=�	���(	"&	j����	"(	A��AE
	��AB-	I?�Aa	=�	N'��&	�-	TA,	Nb��?	�R-K	��AB-	h4

YA,�&	����&	[	
�UV�-	P�A<	�#	TA,	��#
	[ 	A,�& 	�-  2500rpm 	��# 	�# 	�%�%- 	"����a 	�# 	h5
	���?	OFF	N��O�	�#	��	��-	���%-	N��O�	���f�	A�.(
	�-	Q���<	��AB-	[	
���A-	Q#%&	G���	
�%0	�#YA��#
	I�8 	)��YA�( 	�A�� 	N>� 	�R-K15-20  #�Aa 	"& 	N'��&
	
����� 	"����a 	�# 	� 	"B�?# 	A�! 	���& 	N�� 	)��-

YA��&	P%r	A��'�	Z%-�S	��#%S	��������
	Q���<	��AB-	"����%0	�#dYA��(	�A<	��	��-	���%-	h6
	N'�	��	�%��E���K		[A���E	TA,	)����	��AB-	I?�Aa	"&
	�������� 	��A-	[	�%��E���K		Q#%&	G���	
�%0	�#YA��(

cA�b��E	P���(	��	j��,	G�'��

�=��4���W��� ���$,+-

>�����e��������12
�-�E	�<��S�R-K	90	�	N��	12

7^?	#�A��#A8	12
XS�!	N<��%�	N��	=�	A�#	N<	–	#�D	N8��

�-�E	N8��5000 rpm
c��b�#d=��-	N8��1000-18000 rpm
cG���(�-d	=��-	N8��"B�?#	0.5 
A-	"&	 22000

�%�@%D�	j����N�� 14.4±	0.3
�%���	��#���-�E7	ghcm

�%���	��	"H/�	������24gf-cm-s2

�=��4���W

rpm
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�=��4���W

�����	
�
���D��

	�#	�	P���(	�D���	�	�DA��%�	�HE	=�	��	��	"�'�	h1
YA�b��E	t�%��	��	�EK	C���	
�%0

	[	X�(	��D	=�	T#�����	�&	��	��	"�'�	X�(	Q���-	h2
YA�b��E	���D	T=�AE�

���D	T=�AE�	N��a	k1
G�H��	N��a	k2

�	
�59�=48�=459�=48��60�3��3

C���#383h461304h383

��%(491h589422h491

	P#��-	���>	Q#�(	#���	�&	��	��	"�'�	���/E�	Q���-	h3
	G�H�� 	C��� 	
�%0 	�#YA��( 	���D 	T=�AE� 	)�%�E 	98

YA��(

�	
��=459�=48��60�3��3

C���#����.�-	8h9����.�-	9h10

��%(����.�-	8h9����.�-	9h10
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��������	
�����	�	����	�����	�	
������	�������

�=��4���W������N<�#P��-

".a�-���=�&".a�-C�A?�

1YA,�&	����&	N��	12�4	=�	����&	j����	"(	A�b��E	P���(
".&YA���&	�A�&	".a�-	"&
��SYA�b��E	P���(	��	����&

2
�%��E���K	 ��!	"(	A�b��E	P���(	�	T#�(	),��	��	�%�%-	

Y	#%,	Z%-�S
".&Y	A���&	4	".a�-	"&
��SYA���&	�A�&	".a�-	"&

3

A�b��E	P���(	��	�%��E���K	������-��	�#	j����	��AB-	

C��K	��#=�&	w�b%�P���-��

N��	14�1h14�7N��	12	�����B�B

N��	14�1h14�7N��	1	�����B�L

N��	14�1h14�7N��	12	�����B�S

".&�%��E���K BP���-��	�	����&	)�&	��(	G��
YA�b��E	P���(	��

��SYA�b��E	P���(	��	��(	G��	h
YA�b��E	t�%��	��	�%��E���K	h

4

	�	B	P���-��	)�&	c��R-K	90	I?�Aad	��-	G��	m�	h1
YA��(	I0�	QK	"&	IU�-	G��

Y	A�b��E	),��	��	�%�%-	h2
	P�A�	�	T#�(	),��	��	�?�&	���	TA��(	+�U-	"�.(	h3

Y	A��#	���>	��	�-��
	��#	�#	�<��S	Q���<	"(	A�b��E	P���(	h4

YA,�&	����&	��	�R-K	65����3000 �� 2500
YA���E	IU�-	"EA&	"&	��	B	P���-��	k	o���a�

".&Y	#��#	���?	�#�8	N��a	�#	j��,	G�'��

YA���&	�A�&	".a�-	"&

5
Y	A�b��E	P���(	��	"�'�	X�(	Q���-".&Y	A��(	t�%��	��	�%��E���K
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	��E	��	���_�&%���	 ��!	�	A���E	n-	N��%S�#	�� (CHALLENGE) ICU +�r	=�	TA,	T#����>	A(	�	(KEY
	ECU	�#	��E	G���%���	Q���	YA�(	n-	P����	ECU	"&	�� (RESPONSE) TRP	X�(��	�	A�(	n-	Z%-�S
	YA�#	n-	��	��#%S	�%�%-	QA,	),��	T=�<�	ECU	[A,�&	Q�'��	G���%���	�#	����	"����%0	�#	Y#%,	n-	��<�
	 ��!	�	A�#	n�E	��	CHALLENGE	T=�<�	ICU	A,�&	T���,�	FIX CODE	��(	i�A�&�	Q���	"(	n��%0	�#
	ECU	"&	(REQUEST)	N��%S�#	\�%<	Q%!	�	A�(	n-	Z%-�S	�	),��	n0�S	P�����	�&	��	���_�&%���

	YAE�-	n-	n?�&	I�?	N��a	�#	TA-��E	�%�%-

���B�=	��
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�67���� ����73����`�=C������=b�0�m=$b��0����13

	YN��	TA-K	TA,	�(g	
��^?	�#	[G�'��	i��	P�����	@�&	i��	I�,	�#

���B�=	��
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)F�
�����IJ��0����B�=	������73���&���J���J=-�� ��-

	QK	\��	7�8	T����#	W�%�	A��&	
��^?	=�	m�	��	t�%��	i��&	[A��(	n-	TA���-	@�&	I�,	�#	"(	�%^E���
	G�'��	"&	#���	i��&	\��	7�8	T����#	W�%�	A�A<	"�^?	Q#�(	n>��-	i��&	[#%,	n>��-	G�'��	"&	"�^?

YN��	=��E	ACCESS CODE	"&	[���_�&%���
	t�%��	N<	"&	Y#��D	n-	���?	���_�&%���	i��A(	cw�b%�	"?%r	=�	��:	"&d	
��^?	n-���	�#	"����	"&	"<%�	�&	�

YA,�&	n-	=��E	\��	7�8	T����#	�	ACCESS CODE	"&	A�A<	"�^?	n>��-	��	�	
��^?	=�	m�	��

DIAG
ACCESS CODE

ECU

TRANSPONDER ID
SECRET KEY

ACCESS CODE

ICU
	TRANSPONDER FIX

CODE
SECRET KEY

ACCESS CODE

TRO
TRANSPONDER ID
	TRANSPONDER

FIX CODE
SECRET KEY

											i��A(
	TRANSPONDER

ID
SECRET KEY	�

ACCESS CODE	�
	"-�E�&	ECU	i��	�&

Y#%,	n-	i���

FIX CODE	i��A(
ACCESS CODE	�

Y#%,	n-	i���	"-�E�&	ICU	i��	�&
SECRET KEY		A(

	�	A��%�	ICU	�#	n����%���	y���	�&
	n-	i���	"-�E�&	���#	
��^?	i��	�&

Y#%,

SECRET KEY	A(
	i���	"-�E�&	TRP	i��	�&

Y#%,	n-

���B�=	��
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��0����B�=	�� ����73���&���J���J=-�� ��-
)F�
�����IJ

�:(SECRET CODE)��%,-�73
Y#%,	n-	T��Sg	TRP,ICU,ECU	i��	�&	[n�V-	A(
	� 	A,�& 	n- 	#�> 	"& 	�U/�- 	��#%S 	�� 	i��& 	A( 	)��
	�& 	� 	TA, 	#���� 	ICU 	�# 	n0�S 	G���%��� 	y��� 	�&
	n�V- 	A( 	Y#%, 	n- 	i��� 	"-�E�& 	ECU,TRP 	i��
	A�( 	n-	���f� 	G�'��	n���D�-� 	G���%��� 	C���� 	�#
	���f�	A(	)��	G�'��	=�	Q#�(	T#�����	"�>#	��	�#	�

YA�(	n-

:(TRANSPONDER FIX CODE TRP)����g�73
	A(	)��	�	N��	#�>	"&	�U/�-	A�.(	��	i��&	[N&��	A(
	W�%�	A(	)�� 	Y#%,	n-	T��Sg	TRP�ICU 	i��	�&
	TA,	�����	��#%S	)��	i��&	"(	#%,	n-	m!	ICU

Y��S	��	N��

�)cTRANSPONDER IDd�67���� �������A�73
	T��Sg	TRP� 	ECU 	i�� 	�& 	TA����> 	n�����,	A(
	G���%��� 	"& 	#��� 	C���� 	�# 	A( 	)�� 	� 	N�� 	TA,

YA�(	n-	���f�	G�'��	n���D�-�

�)(CHALLENGE)���<Bd��"�\�4��73
	Y#%, 	n- 	A��%� 	ECU 	W�%� 	[
�8_r� 	P�B�E� 	A(
	#���	TRP	G���%��� 	�#	TA,	P����	TRP	"&	A(	)��
	IS�#	G���%���	W�%�	RESPONSE	A(	�	#%,	n-
	ECU	P����	"�>#	��	�#	A(	)��	Y#%,	n-	#����	TRP

YA�(	n-	���f�

:(ACCESS CODE)������0�73
	YN�� 	#�> 	"& 	�U/�- 	��#%S 	�� 	i��& 	[n&����# 	A(
	A(	)��	Y#%,	n-	T��Sg	ECU�ICU	i���&	A(	)��
	� 	A,�& 	n- 	G�'�� 	"& 	���# 	T����# 	n����# 	i��&
	[A�A<	ICU	[A�A<	TRP	Q#�(	n>��-	
��.�8	i��&

Y#��	n-	��(	"&	A�A<	ECU

���B�=	��
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�)�J���7j�F�
��67��0�#�+�����C�
	��r	F%E	=�	���_�&%���	G�'��	231	�R���	i��#%S	�#

YA,�&	n-	cSIMENSd	����=
	w�b%�	#A8	5	Q#�(	n>��- 	N�.&�? 	��r	F%E 	)�� 	�#
	AE�%�	n-	cTRPd	w�b%�	#A8	5	�	#��#	#%<�	cTRPd
	Q#�(	n>��-	"�>#	��	�#	YA���E	),��	��	�%�%-	�	P��>
	N&��	i��A(	�	#%,	n-	*��	fix code	i��A(	[w�b%�

Y#%,	n-	)�����<	A�A<
	[#%,	n>��-	G�'��	m�	"&	A�.(	m�	"����%0	�#	h
					n>��-	A�.(	i��	�&	cSECRET KEYd	"E�-�/-	A(

Y#��AE	��	���#	���#%S	"&	n>��-	N�.&�?	�	#%,	n-

)�C=�
	i��	�& 	��& 	m�	��� 	N?��	AO	G�'��	
��^?	"�.(
	�&	#A�-	n>��-	N�.&�?	�	AE%,	n-	n>��-	��#%S	m�
Y#��AE	#%<�	
��^?	n���&�<	��	�	���#	i��#%S	i��

����B�=	������IJ
)5fi=����l-���0��J=d8����B�=	���9�4W�51

Antenna coil of immobilizer
	P����	)��x��	�	A(	N>���#	�	P����	i��&	"�^?	)��
chip cTRPd 	"& 	n'�r��f- 	��%-� 	
�%0 	"& 	ij�E�
	i�f-	��#	�#	QK	i��D���?	N��?%-	�	#%,	n-	T#�����

YA,�&	n-	w�b%�

���B�=	��
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)�C=�
	���_&%��� 	)�EK 	� 	w�b%� 	+��r� 	��� 	w�b%� 	T���� 	"&

	YA,�&	"�,�#	#%<�	��.>	
��^?	A���E
	��	�	TA,	P����	n'�r��f-	��%-�	i���&	"����	I��#	"&	
	��	��A(	n�����,	N�.&�?	�	"�,��D	�����	TA,	N>���#
	"&	Y##�D	n-	�%�%-	QA�E	),��	�8�&	�	N,�#	A��%VE
	A���E	���_�&%���	)�EK	�	w�b%�	+��r�	��	w�b%�	T����

YA,�&	"�,�#	#%<�	i�.>	
��^?

(ICU8����B�=	���"���3�7P���52�
IMMOBILIZER CONTROL UNIT

	i��&	cn'�r��f-	Q�A�-d	ij�E�	#����	"����	"�^?	)��
	�	P����		��E	�cTRPd	w�b%�	IS�#	chip	Q=�S	j��,
	N��#	��A(	"����%0	�#	YA,�&	n-	���#	��	��A(	N>���#
	ECU 	W�%� 	���# 	i��A( 	Q#�( 	P���( 	T=�<� 	A,�&
	"/�0	�#	�� 	���_�&%��� 	 ��!	)��x��	�	A�#	n-	��

YA���E	n-	P���(	���,	��-%.�(

���B�=	��
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ICU��=��4�3��������(���$,+-

6��	A�9(�����Sj=�ICU�9(�6��	A
hhhi���&	N�q-B1

hhhGND	n��-B2

���,	��-%.�(	"/�0	n��-	�%��E�(	2���_�&%���	 ��!	n��-B3

B 29 (ECU)(ACC N��a	�#)B4

B53 (ECU)ECU (R-LINE)B5

hhh---B6

\��	7�8	�%��E�(	11	"���DIAG CONECTORB7

B78 (ECU)ECU(W-LINE)B8

hhhCOIL OF ANTENNAA1

hhhCOIL OF ANTENNAA2

hhhGNDA3

���B�=	��
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��������	
�����	�	����	�����	�	
������	�������

:(ECU8��=�=-���4�������"���3�7P���53
ELECTRONIC CONTROL UNIT

	N��A�	cECUd	n��E������	P���(	Aa��	W�%�	�%�%-
	=�	TA,	N>���#	
�8_r�	=�	T#�����	�&	ECU	Y#%,	n-
	X,��	
A-	P%r	�	Q�-=	[G�'��	�.�V-	i���%'��
	[nE=	"?�<	
A-	P%r	�	Q�-=	[���%�(�E�	W�%�	NS%�
	�%�%-	�#	#%<%-	X&%(	Q���-	[�%�%-	C��K	��#	N��O�
	NS%� 	� 	nD#%�K 	"& 	o%&�- 	
����� 	#��.�8 	��E 	�
	F%E 	�# 	TA,	�(g 	#��%- 	�& 	T�_8 	YA���E 	n- 	P���( 	��
	i��A(	"(	nE�-=	��	ECU	[���_�&%���	"&	��-	ECU
	n��E	A(	�	#%�E	P����	ICU	]��r	=�	QK	"&	=��E	#�%-
	Q�'�� 	ECU 	G���%��� 	A( 	�& 	TRP 	=� 	TA, 	P����
	P��> 	� 	I�%(	nE=	"?�<	[NS%�	X,�� 	T=�<� 	[A,��E

Y#�#	A��%VE	��	)���&	l��	QA,

:(TRP8��J���7j�F�
��fi=�54
TRANSPONDER

	i��	�& 	"(	A,�& 	n-	n�%��-	w�b%�	m�	["�^?	)�� 	
	m� 	� 	N�� 	TA, 	7UE 	n��E������ 	CHIP 	m� 	QK
	C����	�#	"(	[#%,	n-	T��Sg	QK	i��	�&	"E�-�/-	A(
	i�f-	��#	���_�&%���	)�EK	W�%�	ICU[Q#=	
�����
	"& 	��A( 	"( 	n��%0	�# 	� 	TAE�%S 	�� 	��A( 	)�� 	w�b%�
	��	�%�%-	QA,	),��	T=�<�	[A,�&	TA,	n>��-	G�'��

YA�(	n-	�#�0	ECU	"&

)���B�=	���F�
����������0����3�55
(ACCESS CODE CARD8

	�& 	"(	##�D	n-	�#�0	
��(	m�	��#%S	��	T����	"&
	N�#	#A8	"(	#��#	#%<�	n�?�	14	#A8	m�	QK	i��
	i��&	�	���_�&%���	G�'��	"&	=��-	i��	nDA����E	n&��
	A�.(d	A,�&	n-	G�'��	"&	[A�A<	
��^?	�����	C��E�

YcA�A<	ECU	[A�A<	ICU	[A�A<

�)�C=�
	G�'��	i��	�&	n�������	
��.�8	"E%D	��	C��E�	=�	I�?
	n&����#	
��(	"(A����E 	I0�a	Q����r�	[N?��	AO

YA,�&	#%<%-	m��-	#�E	���_�&%���	G�'��	"&

���B�=	��
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��������	
�����	�	����	�����	�	
������	�������

��3��4�-D����ECU�H0=��#%J�H�-D
q0=A�0����_ST�73

6���A��0�7��

"�E��	10�����
"�E��	10��&	�#
"B�?#	10��&	"�
"B�?#	20��&	��!
"B�?#	40��&	���
"B�?#	80��&	X,
"B�?#	160��&	N��
"B�?#	320��&	N��
"B�?#	640��&	"E
"B�?#	1280����&	��	��&	T#

����B�=	���F�
�������N<�6=S4

	�#	�	cVIRGINd	Q#%&	C�S	N��a	�#	���_�&%���	 ��!
	A�.(	�	TA,	�����	ICU		"(	n�?%-d	Q#%&	P��>	N��a
	m��!	\����	T��#	cA,�&	TA�E	"�S��,	ICU	W�%�
	),��	"�E��	m�	Z%-�S	"�E��	5	���_�&%���	 ��!	Q#=
	n-	WB>	PA-	)��	�#	���_�&%���	 ��!	�&	��	YA,�&	n-
	YN��	"�S���E	��	"�S��,	��	A�.(	ICU	"(	A��>	Q�%�
	\��	7�8	T����#	W�%�	G�'��	)�� 	n&�� 	7�8	i��&
	Q�%�	n-	��	�^S	i��A(	�	"�>�	���_�&%���	N�'?	"&

Y#%�E	TA���-

��J���7j�F�
����Ib����73�!
	

B3060:UNPROGRAMED TRANSPONDER
YN��	TA�E	n>��-	G�'��	"&	TRP	A�.(

B3061: DISTURBED OR NO CHALLENGE
	n�E 	P���� 	cCHALLENGEd 	
�8_r� 	P�B�E� 	A(

YN��	TA,	I�V-	��	#%,

B3055: NO TRANSPONDER MODULATOR
YA�(	n�E	P����	��	�	N>���#	P�����	���_�&%���	)�EK

    B3056: NO TRANSPONDER FIX CODE
PROGRAMMED
	n>��- 	cTRPd 	�AE%R'E��� 	FIX CODE 	N&�� 	A(

YN��	TA�E

B3057: NO SECURITY CODE PROGRAMMED
	"& 	cACCESS CODEd 	G�'�� 	"& 	n&����# 	A(

YN��	TA�E	n>��-	G�'��

B3059: NO REQUST FROM ECU RECEIVE
	TA�E	P���� 	ICU 	"& 	ECU 	+�r	=� 	n���%S�#	A(

YN��

B3045: LED LINE CIRCUIT SHORT TO GND
"EA&	"&	���_�&%���	 ��!	��A-	n�^?	��	T��%(	P�U��

         B3048: LED LINE SHORT CIRCUIT TO
BATTERY
	N�q-	"& 	���_�&%��� 	 ��!	��A-	n�^?	�� 	T��%(	P�U��

	i���&

B3040: COMMUNICATION ERROR ON  W-LINE 
ECM DOSE NOT ANSWER ON CHALLENGE /
RESPONDER REQUESTS(W Line).
		� 	cWhLINEd	 ICU 	� 	ECU 	)�& 	o����� 	{BE
	n�E	\�%<	X�(��	�	
�8_r�	P�B�E�	i��A(	"&	ECU

YA�#

B3042: W-LINE SHORTE CIRCUIT TO 
GROUND
	ICU		�		ECU		)�&		G��	[	"EA&		"&		T��%(		P�U��

ECU	�	cWhLINEd

B3043: W-LINE SHORT CIRCUIT TO BAT-
TERY
																																				)�& 	G�� 	[i���& 	N�q- 	"& 	T��%( 	P�U��

cWhLINEd	ECU	�	ICU

	ACCESS CODE	Q#�(	#���	C����	"(	n��%0	�#
	A(	)��	[\��	7�8	T����#	W�%�	���_�&%���	G�'��	"&
	"& 	N�'E 	I�g 	P�A< 	�& 	]&�^- 	[A��( 	#��� 	T���,� 	��

Y#%,	n-	I�?	ECU	[Q#%&	T���,�	
��>#

���B�=	��
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)00�&��-�67��+-��Ib����73��	
J��0�#�r���Ib����73�s67-W�0=C�����0���������C=����
��0�����Ib����73

	W�%�	�	"�>�D	���?	IGN ON	N��a	�#	"(	nx�b%�	cTRPdA�.(	Q#%�E	n>��-
YA,�&	TA�E	"�S��,	ICU

B3060
B3061

���_�&%���	)�EK	)�S%�	��	���_�&%���	)�EK	�%��E�(	n�^?B3055
B3061

cVIRGINdYN��	TA�E	i���	"-�E�&	�	A,�&	n-	%E	ICU

B3060
B3061
B3056
B3057

	G��	�A�-	�#	T��%(	P�U��	��	n�^?	�	TA,	J^?	���,	��-%.�(	"/�0	N��	�%��E�(
Y#��#	#%<�	���_�&%���	 ��!B3045

	#���	���#	T����#	A,�&	"�S%�	ICU	��	A,�&	J^?	ICU	�%��E�(	"(	n��%0	�#
YN��	TA���-	I&�?	P�U��	=�	A�&	��&��	A(	[#%,	n�E	���_�&%���	i%�-B3059

���B�=	��
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��������	
�����	�	����	�����	�	
������	�������

)�C=�
	I��-	ECU	��	A,�&	TA�E	n>��-	ECU	"(	n��%0	�#
	i�^S 	i��A( 	%�- 	�# 	n��^S 	A( 	w�� 	A,�& 	"�,�#
	i��& 	YA��( 	TA���- 	A�E�%� 	n�E 	N?�� 	AO 	G�'��
	���^S 	A( 	QAE�%S 	i%�- 	"& 	ECU 	i�^S 	TA���-

YA����E	"�<��-

	QA, 	I�? 	�.�V- 	W���, 	[I�g 	TA, 	"b��� 	P�A< 	�#
YN��	TA,	T#��K	P�A<	�#	
�/�O%�	T����	"&	ECU

ECU LEARNT:

	�	cSECRET KEYd	"E�-�/-	i��A(	W�%�	ECU
	TA,	i��� 	"-�E�& 	cACCESS CODEd 	n&�� 	N�#

YN��

ECU NEUTREAL:
	ACCESS	�	SECRET KEY	i��A(	W�%�	ECU
	�	TA,	RESET[	ECU	�-�	[TA,	i���	"-�E�&	CODE

YN��	"��D=�&	i���	"-�E�&	Q�A&	N��a	"&

ECU VIRGIN:
	ACCESS	�	SECRET KEY	i��A(	W�%�	ECU

YN��	C�S		ECU	[TA�E	i���	"-�E�&	CODE

ICU LEARNT:
 (TRP) w�b%�	�	AEA,	n>��-	���A��	"&	ICU	�	ECU

	YN��	TA,	i���	"-�E�&	��E

ICU NEUTRAL:
	��E 	TRP 	� 	AEA, 	n>��- 	���A�� 	"& 	ICU 	� 	ECU

YN��	TA�E	i���	"-�E�&

ICU VIRGIN:
YN��	C�S	ICU

ICU INVALID: 
	AE��AE	nE�%V��	���A��	�&	ICU	�	ECU

	
����- 	(ACCESS CODE �� �SECRET KEY)
YA�,�&	n-

ICU NONE:
YA,�&	n-	�A<	G�'��	=�	ICU

TRP VIRGIN:
	TRPd	N��	TA�E	i���	"-�E�&	ICU	"&	cTRPd	w�b%�	

cYN��	C�S

TRP LEARNT:
YAE�	TA,	n>��-	G�	"&	ICU	�TRP

TRP INVALID:
Y#��AE	nE�%V��	G�	�&	ICU	�TRP

NO TRP:
	)�EK 	W�%� 	� 	A,��E 	w�b%� 	i�f- 	i�� 	�& 	w�b%�

Y#%�E	TAE�%S	���_�&%���

���B�=	��
WWW.DIGITALKHODRO.COM 021- 62 99 92 92

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



116

��������	
�����	�	����	�����	�	
������	�������

DTC��Ib����73��j��TRPfi=��"���3�7P��
ICU����B�=	��

�"���3�7P��
ECU���4������

6��	A

ENGINE RUNLEARNTLEARNT

LEARNT

1
P1656ENGINE LOCKINVALIDLEARNT2
P1656ENGINE LOCKVIRGINLEARNT3
P1656ENGINE LOCKNOTPLEARNT4
P1656ENGINE LOCKLEARNTINVALID5
P1656ENGINE LOCKINVALIDINVALID6
P1656ENGINE LOCKVIRGININVALID7
P1656ENGINE LOCKNOTPINVALID8
P1656ENGINE LOCKNONE9
P1656ENGINE LOCKINVALIDVIRGIN10
P1656ENGINE LOCKVIRGINVIRGIN11
P1656ENGINE LOCKNOTPVIRGIN12
P1656ENGINE LOCKINVALIDNEUTRAL13
P1656ENGINE LOCKVIRGINNEUTRAL14
P1656ENGINE LOCKNOTPNEUTRAL15

P1656,P1661ENGINE LOCKLEARNTINVALID

VIRGIN

16
P1656,P1661ENGINE LOCKINVALIDINVALID17
P1656,P1661ENGINE LOCKVIRGININVALID18
P1656,P1661ENGINE LOCKNOTPINVALID19
P1656,P1662ENGINE LOCKNONE20
P1656,P1661ENGINE LOCKINVALIDVIRGIN21
P1656,P1661ENGINE LOCKVIRGINVIRGIN22
P1656,P1661ENGINE LOCKNOTPVIRGIN23
P1656,P1661ENGINE LOCKINVALIDNEUTRAL24
P1656,P1661ENGINE LOCKVIRGINNEUTRAL25
P1656,P1661ENGINE LOCKNOTPNEUTRAL26
P1656,P1661ENGINE LOCKLEARNTINVALID

NEUTRAL

27
P1656,P1661ENGINE LOCKINVALIDINVALID28
P1656,P1661ENGINE LOCKVIRGININVALID29
P1656,P1661ENGINE LOCKNOTPINVALID30
P1656,P1662ENGINE LOCKNONE31
P1656,P1661ENGINE LOCKINVALIDVIRGIN32
P1656,P1661ENGINE LOCKVIRGINVIRGIN33
P1656,P1661ENGINE LOCKNOTPVIRGIN34
P1656,P1661ENGINE LOCKINVALIDNEUTRAL35
P1656,P1661ENGINE LOCKVIRGINNEUTRAL36
P1656,P1661ENGINE LOCKNOTPNEUTRAL37
P1656,P1661ENGINE LOCKLEARNTINVALID

NO IMMO ECU

38
P1656,P1661ENGINE LOCKINVALIDINVALID39
P1656,P1661ENGINE LOCKVIRGININVALID40
P1656,P1661ENGINE LOCKNOTPINVALID41
P1656,P1661ENGINE LOCKINVALIDVIRGIN42
P1656,P1661ENGINE LOCKVIRGINVIRGIN43
P1656,P1661ENGINE LOCKNOTPVIRGIN44
P1656,P1661ENGINE LOCKINVALIDNEUTRAL45
P1656,P1661ENGINE LOCKVIRGINNEUTRAL46
P1656,P1661ENGINE LOCKNOTPNEUTRAL47

ENGINE RUNNONE48
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��0 �`�� �N< ���� � �@�4 �D �� �60�%��� ��*4=*/
)����B�=	���F�
�

																	�.0� 	"�^? 	"� 	=� 	"�^? 	m� 	WB> 	"����%0 	�#
	A�.(	�& 	##�D	t�%��	c	ICU 	�	ECU 	[ 	�AE%R'E��� 	d
	"& 	�� 	QK 	Q�%� 	�- 	F2-Key learning 	�#��.�8

Y	#%�E	�>��-	"8%��-
)��J���7j�F�
�����713�������A�#P��-

	"& 	QA,	#��� 	=� 	��	231	�R��� 	�&�� 	7�8 	�%�- 	�#
	 F5-Learning Key	"�(#	\�V�E�	�&	���_�&%���	G�'��
	)��	�#	Y	#%�E	=�:K	��	w�b%�	�����	
��.�8	Q�%�	�-
	�#	A,�&	"�,�#	���?	ON	N��O�	�#	A��&	w�b%�	".a�-
 >>	Error  k	Condition <<C�f��	
�%0	)��	��:

Y	A,	A��%S	TA���-
 >>	OK   k	Condition <<			C�f��	TA���-	=�	��
	#���	A�&	".a�-	"&	Q�%�	�-	ENTER	A�.(	Q#��>	�&
	��� 	�& 	#%<%- 	�����#	A( 	A��& 	".a�- 	)�� 	�# 	YA,
	ENTER	A�.(	�	T#�(	#���	��	��#%S	Access Card

	Y#=	T��&�#	��
	[	A���#	A�.(	�>��-	"&	=��E	"����%0	�#	N��O�	)��	�#
	A�.(	A���AE	A�.(	�>��-	"&	=��E	�D�	�	ENTER	"�(#
	".a�-	�#	TA,	"b���	��-�f��	"&	"<%�	�&	YA�E�&	��	ESC
	���& 	� 	A��# 	���? 	OFF 	N��a	"& 	�� 	P�� 	A�.( 	�A�&
	N��O�	�#	��EK	A��&	t�%��	=�	��	[	C�#	A�.(	�>��-
	P��	w�b%�	�����	Ia��-	�& 	]&�^-	Y 	A��#	���?	ON
	A�.( 	�>��- 	���& 	[ 	G�'�� 	=� 	TA, 	"b��� 	��-�f�� 	�
	[�SK	w�b%�	�����	=�	��	A��(	N?#	Y	#%,	C�A?�	C�#
	N��O�	�#	��	w�b%�	�A�&�	A��&	TA,	"b���	C�f��	]&�^-
	Q���� 	�# 	Y 	A��# 	���? 	ON 	N��a 	"& 	T��&�# 	� 	OFF
	Key Learning	d	
��.�8	���<�	Q#%&	z�/0	C�f��

YA,	A��%S	TA���-	c	OK

)��=�����"���3��=	���0��1	<
																P���( 	
%��� 	W�%� 	�&�# 	QA, 	"�'& 	� 	=�& 	h1

c	LOCK h	UNLOCK		d
c	CAR FINDER	d	��#%S	\��	N��?%-	h2

Q���	$�A�0	h3
P���(	
%���	���A�.(	I�?	h4

c	KEYPAD LOCK		d
)��=	���t�=��H7A���
����D���0��1	<

	
%��� 	��� 	�& 	UNLOCK 	A�.( 	Q#��> 	�& 	h
	Q�-�> 	�&�# 	Q#%& 	I�? 	
�%0 	�# 	500ms 	
A- 	"&

Y##�D	�-	�#�0	�%���	W�%�	UNLOCK
	LOCK	A�.(	Q#��>	�&	�&�#	Q#%&	"�'&	
�%0	�#	h
	LOCK	Q�-�> 100ms	I?�Aa	
A-	"&	
%���	���	�&

Y##�D	�-	�#�0	�%���	W�%�
	W�%� 	LOCK 	Q�-�> 	�&�# 	Q#%& 	=�& 	
�%0 	�# 	h

YA,�&	�-	���	�&	
%���
	Q�-�> 	� 	A,�& 	"�'& 	��#%S 	\�# 	"( 	���%0 	�# 	h
	�%���	W�%�	QK	J��	"&	�	
%���	W�%�	UNLOCK
	=�& 	��#%S 	\�# 	"�E�� 	15±2 	
A- 	�# 	�D� 	##�D�#�0

Y##�D	�-	�#�0	�%���	W�%�	LOCK	Q�-�>	#%�E
)�5��CAR FINDER��8���0=b�`�����J=-

	LOCK	A�.(	Q#��>	�	�&�#	Q#%&	LOCK	
�%0	�#
	27	#�A��	�	����	3	�E�(�>	�&	���,_>	[	"�E��	2	
A-	"&

Y	#%,	�-	),��	�	Z%-�S	��&
)�H��(�E�7�T

	"�E 	� 	
%��� 	��� 	�& 	Q��� 	$�A�0 	"�(# 	Q#��> 	�&
	\�#	QA,	=�&	Q�-�>	[	"�E��	2	Q�-=	
A-	"&	QK	)�,�#

Y##�D	�-	�#�0	$�A�0
�KEYPAD8��=	���713��S%T�>��� ��@�4�#%J

)�5�LOCK
		Q���	$�A�0	�	lOCk	���	"�(#	Q�-���	Q#��>	�&
	� 	J^? 	
%��� 	���#��.�8 	"�.( 	[ 	"�E�� 	5 	
A- 	"&
	"�(# 	Q�-��� 	N'��& 	�- 	#A�- 	Q#%�E 	P��> 	N<

Y	#%,	"�,�#	"�E	"�E��	5	
A-	"&	�%(�-	���
���>�3�-�#%J�"���3���4��������3�8��=��

)�5��=	��
	��(�- 	I�? 	����� 	"�� 	N�'? 	�# 	�%��� 	7UE 	I/-
	=� 	������ 	)�-��> 	� 	A,�& 	�- 	231 	�R��� 	���#%S
	��	����.�8	N����>	�%��#	�	N>���#	��	P���(	
%���

Y	A���E	�-	P����
)��=�����IJ�_ST�0��1	<�c,+��6=S4

	N��a 	=� 	\�# 	��� 	�& 	I�? 	"�(# 	N��a 	���f� 	�& 	h1
	"�.(	QA,	=�&	N<	�E�-�>	UNLOCK	"&	LOCK
	��	=�	N'��&	�-	�%(�-	#��.�8	dY	##�D	�-	�#�0	�&�#
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�����	�	����	�����	�	
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c##�D	P���(	l!	�	N���	[	%.<	\�#	�#
	I�?	"�(#	N��a	���f�	�&	�&�#	Q#%&	"�'&	C����	�#	h2
	�E�-�>	LOCK	"&	UNLOCK	N��a	=�	\�#	���	�&
	Y	##�D	�-	�#�0	�%���	=�	�&�#	"�.(	QA,	I�?	N<
	N���	[	%.<	\�#	�#	��	=�	N'��&	�-	�%(�-	#��.�8	d

c##�D	P���(	l!	�
	"�(#	N��a	���f�	�&	%.<	��&�#	Q#%&	=�&	C����	�#	h3
	LOCK	"&	UNLOCK	N��a	=�	\�#	���	�&	I�?
	�&�#	QA,=�&	Q�-�>	".0�>_&	�	�&�#	QA,	I�?	Q�-�>
	=�	N'��&	�-	�%(�-	#��.�8	dY	##�D	�-	�#�0	�%���	=�

cY##�D	P���(	l!	�	N���	[	%.<	\�#	�#	��
)�231��U����>��0=b��0�M\��.��/�0��1	<

	�#	�	),��	l-@	#%,	�-	=�&	��#%S	\�#	"(	�E�-=	h1
	=�	��	��(#%S	
�%0	"&	l-@	[	\�#	QAE�-	=�&	
�%0

Y	#%,	�-	Z%-�S	"B�?#	15	
A-
	
A- 	=� 	�� 	l-@ 	[ 	\�# 	QA,	"�'& 	
�%0 	�# 	h2
	15 	�E�-= 	".0�> 	�# 	�D� 	Y 	#%,	�-	Z%-�S	"�E�� 	15
	
�%0	"&	l-@	#%,	I�?	��	\�#	��	�	=�&	w�b%�	"�E��

Y##�D	�-	Z%-�S	��(#%S
	�& 	[ 	N�� 	=�& 	w�b%�	� 	N�� 	"�'& 	\�# 	"( 	�E�-= 	h3
	"�E�� 	15 	=� 	��	� 	),��	�B�	l-@	[ 	w�b%�	)�'&

Y	#%,	�-	Z%-�S
	�& 	N�� 	LOCK 	� 	"�'& 	�� 	\�# 	"( 	�E�-= 	h4
	�&	I�?	"�(#	��	�	
%���	�&	d	\�#	QA,	UNLOCK
	15	=�	��	�	#%,	�-	),��	��B�	l-@	[	c	\�#	���

Y	#%,	�-	Z%-�S	"�E��
  760+40ms 7�,	�&	�B�	l-@	QA,	),��	k	z�O%�
Y#��D	�-	C��E�	3+0.3Sec	7�,	�&	QK	QA,	Z%-�S	�
��� �"���3 ��=	�� �������A �#	��� ��=��0

�)�5�LEARN�8�)�F�
�
	"& 	TA����> 	A( 	P�B�E� 	[ 	Q#�( 	LEARN 	=� 	�%H�-

Y	N��	�%�8	A(	Q�%�8	"&	C�S	TAE��D
)�LEARN MODE����0����#P��-

����>�	C�E	������,	k	���
k	c	SOFT LEARNING	d	

	���,_> 	N��a 	)�� 	�# 	A��( 	=�& 	�� 	��#%S 	\�# 	h1
c\�#	QA,	=�&	�&	d	Y	A�E=	�-	m��!

	=� 	�� 	� 	"�'�E 	��#%S 	IS�# 	[ 	TA�E�� 	N�� 	=� 	h2
	��	�&�#	[	\�#	���	�&	I�?	"�(#	I/-	=�	\�#	)�'&

YA�b��E	I�?
	���S	��	w�b%�	�R�	�	=�&	��	w�b%�	"�E��	1	
A-	"&

YA�b��E
	�%r 	"& 	�� 	UNLOCK 	�LOCK 	 	��� 	"�(# 	h3

Y	A��#	���>	"�E��	3	
A-	"&	�	Q�-���

	"&	�&�#	I�?	
%���	������,	C����	N��a	)��	�#	h4
Y	#%,	�-	=�&	��(#%S	
�%0

	
�%0	��#%S	A��%�	o%^S	�#	�%(�-	
��.�8	k	"<%�
Y	#����	�-
k	�.0�	
��E

	A(	�D�	[	������,	".a�-	"&	#���	=�	��	��#%S	��	h
	Q�%� 	�- 	A�& 	"B�?# 	60 	�� 	�q(�Aa 	#���RE 	�� 	��%���
	QK	c 	LEARN 	d 	������, 	".a�- 	"& 	#��� 	�& 	� �#A�-
	">�O� 	�� 	�	t�%��	Q�-=	)�� 	=� 	��	Y 	#%�E	t�%��	��
	
�-�A?� 	� 	�%��� 	j��E%-# 	"& 	o%�- 	[ 	
%��� 	Q#%�E

Y	A,�&	�-	����>�	NV�
	
%���	m�	���	c	����>�	C�E	������,	d	$%>	Z��	�&	h

Y	#%�E	������,	Q�%�	�-	��
	\�#	Q#%& 	=�& 	C����	[ 	�%���	Q#%& 	C�S	
�%0	�#	h

Y	A�E=	�-	m��!	���,_>	��#%S
	N< 	
%��� 	A�.( 	�# 	Q#��> 	�E�-��� 	
���� 	h

YA,�&	�-	G-	������,
																																																						����>� 	NV� 	Z�� 	"& 	������,  – 	\

k		c	HARD LEARNING	d
	t�%��	��	
%���	I��#	��	"&	G���%V&	"(	���%0	�#
	IU�-	#%S	I/-	"&	�%���	"(	���a	�#	��'��&	G��(
	TA, 	����� 	"^BE 	2 	� 	T#�( 	=�& 	�� 	�%��� 	\�# 	N��
	N��a 	)�� 	�# 	 	Y 	G��( 	T��%( 	P�U�� 	�� 	�E��- 	#�& 	�#
	���	���A�.(	=�	C�A(	��	Q#��>	�&	T��%(	P�U��	Q�-=
	
%���	�	TA,	C��E�	
%���	������,	
��.�8	[	
%���
	������,	���&	Z��	)��	=�	d	Y	##�D	�-	�>��-	�%���	"&
	Y 	#%�E 	T#����� 	Q�%� 	�- 	P���( 	
%��� 	���A- 	"�.(

c	��	T��%,%D	PA-	���	
%���	��0%US

WWW.DIGITALKHODRO.COM 021- 62 99 92 92

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



119

��������	
�����	�	����	�����	�	
������	�������

WWW.DIGITALKHODRO.COM 021- 62 99 92 92

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



120

��������	
�����	�	����	�����	�	
������	�������

WWW.DIGITALKHODRO.COM 021- 62 99 92 92

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

WWW.DIGITALKHODRO.COM 021- 62 99 92 92




