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WhyAre SENT and PSI5-Based ECU Simulation Nodes Needed?

$V DXWRPRWLYH HOHFWURQLF V\VWHPV FRQWLQXH WR HYROYH UDSLGO\� HIILFLHQW FRPPXQLFDWLRQ

EHWZHHQ VHQVRUV DQG (&8V KDV EHFRPH FULWLFDO WR HQVXULQJ V\VWHP SHUIRUPDQFH DQG UHOLDELOLW\�

6(17 �6LQJOH (GJH 1LEEOH 7UDQVPLVVLRQ� DQG 36,� �3HULSKHUDO 6HQVRU ,QWHUIDFH ��� DV

QH[W�JHQHUDWLRQ VHQVRU LQWHUIDFH SURWRFROV� DUH LQFUHDVLQJO\ DGRSWHG LQ WKH DXWRPRWLYH LQGXVWU\ GXH

WR WKHLU KLJK DFFXUDF\� IDVW WUDQVPLVVLRQ UDWHV� DQG VWURQJ QRLVH LPPXQLW\�

+RZHYHU� GXULQJ 5	' DQG WHVWLQJ SKDVHV� KRZ WR HIILFLHQWO\ YDOLGDWH FRPPXQLFDWLRQ

EHWZHHQ (&8V DQG VHQVRUV KDV HPHUJHG DV D NH\ FKDOOHQJH�

6(17 DQG 36,��EDVHG (&8 VLPXODWLRQ QRGHV� VXFK DV WKH 7&����� DUH GHVLJQHG SUHFLVHO\ WR

DGGUHVV WKLV QHHG� 7KHVH QRGHV FDQ VLPXODWH UHDO VHQVRU HQYLURQPHQWV� DOORZLQJ GHYHORSHUV WR

UDSLGO\ YDOLGDWH (&8 EHKDYLRU� WKHUHE\ VKRUWHQLQJ GHYHORSPHQW F\FOHV DQG LPSURYLQJ SURGXFW

TXDOLW\�

What Can SENT and PSI5-Based ECU Simulation Devices Do?

 6XSSRUW IRU &$1�&$1 )' QHWZRUNV DW YDULRXV EDXG UDWHV

 6XSSRUW IRU GLJLWDO�DQDORJ LQSXW DQG RXWSXW �','2� $,$2�

 &RPSDWLELOLW\ ZLWK 6(17 DQG 36,� LQWHUIDFHV� FDSDEOH RI UHFHLYLQJ GDWD IURP YDULRXV W\SHV

RI 6(17 DQG 36,� VHQVRUV

 6XSSRUW IRU PXOWL�GHYLFH KDUGZDUH WLPH V\QFKURQL]DWLRQ

 ���
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1. About this User Manual

1.1 Disclaimer

7KH LQIRUPDWLRQ SURYLGHG LQ WKLV GRFXPHQW LV IRU UHIHUHQFH RQO\ DQG GRHV QRW FRQVWLWXWH DQ\

IRUP RI JXDUDQWHH RU FRPPLWPHQW E\ 72681� 72681 7HFKQRORJ\ UHVHUYHV WKH ULJKW WR PRGLI\

WKH FRQWHQWV DQG GDWD LQ WKLV GRFXPHQW ZLWKRXW SULRU QRWLFH� 7KH FRPSDQ\ DVVXPHV QR

UHVSRQVLELOLW\ IRU WKH DFFXUDF\ RI WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ RU IRU DQ\ GDPDJHV UHVXOWLQJ

IURP WKH XVH RI WKLV GRFXPHQW� :H VLQFHUHO\ DSSUHFLDWH DQ\ HUURU UHSRUWV RU VXJJHVWLRQV IRU

LPSURYHPHQW� DV WKH\ KHOS XV GHOLYHU PRUH HIILFLHQW SURGXFWV LQ WKH IXWXUH�

1.2 Copyright

$OO ULJKWV WR WKLV GRFXPHQW DQG LWV FRQWHQWV DUH UHVHUYHG E\ 72681 7HFKQRORJ\� 1R SDUW RI

WKLV GRFXPHQW PD\ EH UHSURGXFHG� GLVWULEXWHG� WUDQVPLWWHG� GLVVHPLQDWHG� UHSXEOLVKHG� RU

RWKHUZLVH XVHG LQ DQ\ IRUP RU E\ DQ\ PHDQV ZLWKRXW WKH H[SOLFLW SULRU ZULWWHQ SHUPLVVLRQ RI

72681 7HFKQRORJ\�
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3.TC4016

3.1 Overview

7KH 7&���� LV DQ (&8 �(OHFWURQLF &RQWURO 8QLW� VLPXODWLRQ QRGH EDVHG RQ 6(17 �6LQJOH

(GJH 1LEEOH 7UDQVPLVVLRQ� DQG 36,� �3HULSKHUDO 6HQVRU ,QWHUIDFH �� SURWRFROV� ,W LV FDSDEOH RI

UHFHLYLQJ VHQVRU GDWD IURP D ZLGH UDQJH RI GHYLFHV ZLWK 6(17 DQG 36,� LQWHUIDFHV�

7KH 7&���� LQWHJUDWHV � FKDQQHOV RI &$1�&$1 )'� � FKDQQHOV RI 'LJLWDO ,QSXW�2XWSXW

�','2�� DQG � FKDQQHOV RI $QDORJ ,QSXW�2XWSXW �$,$2��

&RQQHFWHG WR D 3& YLD (WKHUQHW� WKH 7&���� HQDEOHV UHDO�WLPH PRQLWRULQJ� DQDO\VLV� DQG

VLPXODWLRQ RI 6(17� 36,�� DQG &$1�&$1 )' EXV GDWD� ,W SURYLGHV D UHOLDEOH GDWD HQYLURQPHQW

IRU 5	' DQG WHVWLQJ SHUVRQQHO� VLJQLILFDQWO\ DFFHOHUDWLQJ WKH GHYHORSPHQW F\FOH�

7KH 7&���� VXSSRUWV VHFRQGDU\ GHYHORSPHQW WKURXJK $3,V DYDLODEOH IRU ERWK :LQGRZV DQG

/LQX[ SODWIRUPV� ,W LV FRPSDWLEOH ZLWK YDULRXV GHYHORSPHQW HQYLURQPHQWV VXFK DV &��� &��

/DE9,( ( 

WLQJLQ$

UHDO

GH

WSHGDUᄕऀ
�

KHHURVRSQJHI
GHYDO

H

D

QGS&QJRZV�QZV�U �LQJOHDRO
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3.2 Features

 +DUGZDUH�EDVHG PHVVDJH WLPHVWDPSLQJ ZLWK PLFURVHFRQG�OHYHO DFFXUDF\� PHHWLQJ DGYDQFHG

WLPLQJ UHTXLUHPHQWV

 'ULYHU�IUHH GHVLJQ IRU :LQGRZV� HQVXULQJ H[FHOOHQW FRPSDWLELOLW\

 �� 6(17 FKDQQHOV� ZLWK WKH ILUVW �� FKDQQHOV VXSSRUWLQJ 63& PRGH

 �� 36,� FKDQQHOV

 � &$1�&$1 )' FKDQQHOV

 6XSSRUWV � 'LJLWDO ,�2 �','2� DQG � $QDORJ ,�2 �$,$2� FKDQQHOV

 &RQILJXUDEOH &$1 ELW UDWH IURP ���.ESV WR �0ESV� &$1 )' VXSSRUWV XS WR �0ESV

 6RIWZDUH�FRQILJXUDEOH ���Ω WHUPLQDWLRQ UHVLVWRUV IRU &$1 FKDQQHOV

 6HOI�$&. �6HOI�$FNQRZOHGJPHQW� VXSSRUW IRU &$1 FRPPXQLFDWLRQ

 +DUGZDUH WLPH V\QFKURQL]DWLRQ DFURVV PXOWLSOH GHYLFHV

 ([DPSOH SURMHFW DQG $3, LQWHUIDFHV SURYLGHG� VLPSOLI\LQJ VHFRQGDU\ GHYHORSPHQW

3.3 Technical Data

&KDQQHO

�
 &$1�&$1 )'
�
 ','2
�
 $,$2
��
 6(17 �WKH ILUVW �� FKDQQHOV VXSSRUWLQJ 63& PRGH�
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3.4 Electrical Data

3DUDPHWHU 7HVW &RQGLWLRQV 0LQ 7\SLFDO 0D[ 8QLW

2SHUDWLQJ
9ROWDJH

'& LQSXW

$OO &$1 FKDQQHOV
WUDQVPLWWLQJ DW IXOO
ORDG� DOO 6(17 	

36,� FKDQQHOV
HQDEOHG

� �� �� 9

2SHUDWLQJ
&XUUHQW

'& LQSXW

$OO &$1
FKDQQHOV WUDQVPLWWLQJ
DW IXOO ORDG� DOO 6(17

	 36,� FKDQQHOV
HQDEOHG

�� ��� �� $

3RZHU
&RQVXPSW

LRQ
'& LQSXW

$OO &$1
FKDQQHOV WUDQVPLWWLQJ
DW IXOO ORDG� DOO 6(17

	 36,� FKDQQHOV
HQDEOHG

�� � �� :

&$1
�&$1 )'
,QWHUIDFH

%XV SLQ
YROWDJH

WROHUDQFH
&$1+� &$+/ ��� �� ��� 9

,VRODWLRQ
YROWDJH

/HDNDJH ＜ �P$ ���� �� �� 9'&

+XPLGLW\

(QYLURQPHQW $YRLG FRUURVLYH JDVHV
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3.5 Mechanical Dimensions
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3.6 Packing List

 0DLQ GHYLFH� 7&����

 ��9 �$ SRZHU DGDSWHU

 &DWHJRU\ � *LJDELW (WKHUQHW FDEOH

 7LPH 6\QF ER[ KDUQHVV
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 '%� IHPDOH WR GXDO PDOH VLJQDO FDEOH

 '%� PDOH FRQQHFWRU

 &XVWRP KDUQHVV � 6(17�36,� �3HQGLQJ GHWDLOV�
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3.7 Hardware Interface

 ����%DVH�7 (WKHUQHW �5-���

 7LPH V\QFKURQL]DWLRQ LQWHUIDFH

 3RZHU LQSXW �FLUFXODU DGDSWHU�

 3RZHU LQSXW �SKRHQL[ WHUPLQDO�

 '%�� PDOH 
 � �6(17�

DB37 Pin
Channel PIN

Number

Definition PIN

Number

Definitio

n

PIN

Number

Definition

6(17

����

3,1� 6(17� 3,1� *1' 3,1� 9&&B�9

3,1� 6(17� 3,1� *1' 3,1� 9&&B�9

3,1� 6(17� 3,1� *1' 3,1� 9&&B�9

3,1�� 6(17� 3,1�� *1' 3,1�� 9&&B�9

3,1�� 6(17� 3,1�� *1' 3,1�� 9&&B�9

3,1�� 18// 3,1�� 18// 3,1�� 18//

3,1�� 18// 3,1��
9&&B�

9
3,1�� 6(17�

3,1�� *1' 3,1��
9&&B�

9
3,1�� 6(17�

3,1�� *1' 3,1��
9&&B�

9
3,1�� 6(17�

3,1�� *1' 3,1��
9&&B�

9
3,1�� 6(17�

3,1�� *1' 3,1�� 9&&B� 3,1�� 6(17��
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9

3,1�� *1' 3,1�� 18// 3,1�� 18//

3,1�� 18//

Channel PIN

Number

Definition PIN

Number

Definitio

n

PIN

Number

Definition

6(17

�����

3,1� 6(17�� 3,1� *1' 3,1� 9&&B�9

3,1� 6(17�� 3,1� *1' 3,1� 9&&B�9

3,1� 6(17�� 3,1� *1' 3,1� 9&&B�9

3,1�� 6(17�� 3,1�� *1' 3,1�� 9&&B�9

3,1�� 6(17�� 3,1�� *1' 3,1�� 9&&B�9

3,1�� 18// 3,1�� 18// 3,1�� 18//

3,1�� 18// 3,1��
9&&B�

9
3,1�� 6(17��

3,1�� *1' 3,1��
9&&B�

9
3,1�� 6(17��

3,1�� *1' 3,1��
9&&B�

9
3,1�� 6(17��

3,1�� *1' 3,1��
9&&B�

9
3,1�� 6(17��

3,1�� *1' 3,1��
9&&B�

9
3,1�� 6(17��

3,1�� *1' 3,1�� 18// 3,1�� 18//

3,1�� 18//

 '%�� PDOH 
 � �36,���

'%�� 3LQ
Channel PIN

Number

Definition PIN

Number

Definition PIN

Number

Definition

36,� ���

3,1� 36,�B� 3,1� '*1' 3,1� '*1'

3,1� '*1' 3,1� 36,�B� 3,1� 36,�B�

3,1� '*1' 3,1� '*1' 3,1� '*1'

3,1�� 36,�B� 3,1�� 36,�B� 3,1�� 36,�B�

3,1�� '*1' 3,1�� 36,�B� 3,1�� 36,�B�

Channel PIN

Number

Definition PIN

Number

Definition PIN

Number

Definition

36,� 3,1� 36,�B� 3,1� '*1' 3,1� '*1'
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���� 3,1� '*1' 3,1� 36,�B�� 3,1� 36,�B��

3,1� '*1' 3,1� '*1' 3,1� '*1'

3,1�� 36,�B�� 3,1�� 36,�B�� 3,1�� 36,�B��

3,1�� '*1' 3,1�� 36,�B�� 3,1�� 36,�B��

 '%� IHPDOH LQWHUIDFH �,�2��

DB9 Pin Channel PIN

Number

Definition

,�2

3,1� ','2�

3,1� ','2�

3,1��, 1'3,1�

', '2 �

3,1�

'� '2 �

31� ''2�

3,1� ','2�

3,1�

', ' '

'1� 3 '2 �

�¾ '� IOH LWHUIDFH ��

�' �'

�' �'�1�'

�'D

ID

PIn CIannb PIn

Nmber

D

IDinition

�'�,�'

�' �1

�'�'

',1�

3,

�' �'�' �W �L �R �Q

,

�' �' �L �R �Q

' ,R R

,

�' �'

,1�

,

�' �'

�Q

'HRF �UF',, 1'W
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'HVFULSWLRQ RI LQGLFDWRU�

Indicator Definition

3RZHU ,QGLFDWRU IRU SRZHU

/LQN ,QGLFDWRU IRU FRQQHFWLRQ

&$1)' ��� ,QGLFDWRU IRU &$1)' FKDQQHOV

36,� ���� ,QGLFDWRU IRU 36,� FKDQQHOV

6(17 ���� ,QGLFDWRU IRU 6(17 FKDQQHO

'HVFULSWLRQ RI /(' FRORU�VWDWXV�

Color Description

3RZHU� *UHHQ 3RZHU VXSSO\ QRUPDO

/LQN� *UHHQ +DUGZDUH FRQQHFWLRQ HVWDEOLVKHG

&$1 )' ���� *UHHQ�5HG &$1 )' FKDQQHO WUDQVPLWWLQJ RU UHFHLYLQJ GDWD

FRUUHFWO\�&$1 )' FKDQQHO HUURU

36,� ����� *UHHQ�5HG 36,� FKDQQHO WUDQVPLWWLQJ RU UHFHLYLQJ GDWD FRUUHFWO\�&$1 )'

FKDQQHO HUURU

6(17 ����� *UHHQ�5HG 6(17 FKDQQHO WUDQVPLWWLQJ RU UHFHLYLQJ GDWD FRUUHFWO\�&$1

)' FKDQQHO HUURU
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3.9 Optional Accessories

1�$

4. Quick Start

4.1 System Connections

7KH 7&���� GHYLFH FDQ EH SRZHUHG YLD HLWKHU WKH '& ��9 SRZHU DGDSWHU LQWHUIDFH RU WKH

3KRHQL[ WHUPLQDO EORFN� &RQQHFW WKH 5-�� (WKHUQHW LQWHUIDFH RI WKH GHYLFH WR D 3&� 'HSHQGLQJ RQ

DSSOLFDWLRQ UHTXLUHPHQWV� XVHUV FDQ FRQQHFW FRUUHVSRQGLQJ LQWHUIDFHV— 6(17� &$1�&$1 )'�

','2� $,$2� DQG 36,�— WR VHQVRUV RU (&8V� 2QFH FRQQHFWHG� WKH 7&���� FDQ EH FRQWUROOHG

GLUHFWO\ IURP WKH 3&�

4.2 Driver Installation

$OO 72681 KDUGZDUH DGRSWV D GULYHU�IUHH GHVLJQ� HQVXULQJ H[FHOOHQW V\VWHP FRPSDWLELOLW\�

1R DGGLWLRQDO GULYHU LQVWDOODWLRQ LV UHTXLUHG—GHYLFHV FDQ EH XVHG GLUHFWO\ DFURVV YDULRXV RSHUDWLQJ
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V\VWHPV LQFOXGLQJ :LQGRZV ��������� DQG /LQX[�

4.3 TC4016 Device Integration with Host Software

3OHDVH UHIHU WR WKH 7&���� H[DPSOH SURMHFWV IRU GHWDLOHG LQWHJUDWLRQ�

4.3.1 Device Usage Workflow

��

�
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4.3.4 SENT Operations

�� 5HJLVWHU WKH FDOOEDFN IXQFWLRQ�

�� &RQILJXUH VWUXFWXUH SDUDPHWHUV DQG VHQG WKH FRQILJXUDWLRQ UHTXHVW�

�� 0RQLWRU 6(17 GDWD YLD WKH FDOOEDFN IXQFWLRQ�

4.3.5 PSI5 Operations

�� 5HJLVWHU WKH FDOOEDFN IXQFWLRQ�

�� &RQILJXUH VWUXFWXUH SDUDPHWHUV DQG VHQG WKH FRQILJXUDWLRQ UHTXHVW�

�� 0RQLWRU 36,� GDWD YLD WKH FDOOEDFN IXQFWLRQ�

4.4 Usage Examples

4.4.1 CAN Communication Example

�� $IWHU SRZHULQJ RQ WKH GHYLFH� FRQQHFW WKH &$1�&$1 )' SLQV RI WKH 7&���� WR RWKHU

&$1�&$1 )' GHYLFHV�

�� &RQILJXUH WKH &$1�&$1 )' VHWWLQJV� 7KH 7&���� ZLOO WUDQVPLW DQG UHFHLYH &$1�&$1

)' GDWD DQG UHSRUW LW WR WKH 3& YLD (WKHUQHW�

�� &RQILJXUH FRPPXQLFDWLRQ SDUDPHWHUV IRU ERWK HQGV RI WKH &$1�&$1 )' FKDQQHO� IRU

H[DPSOH�

��� ȍ WHUPLQDWLRQ UHVLVWRU� (QDEOHG

$UELWUDWLRQ SKDVH EDXG UDWH �.ESV�� ���

'DWD SKDVH EDXG UDWH �.ESV�� ����

&RQWUROOHU PRGH� 1RUPDO PRGH

�� 2QFH FRQILJXUHG� DOO QRGHV RQ WKH &$1 EXV FDQ FRPPXQLFDWH ZLWK WKH 7&�����

�� 7KH WUDQVPLWWHG DQG UHFHLYHG GDWD FDQ EH DFFHVVHG XVLQJ WKH FRUUHVSRQGLQJ $3,� DV VKRZQ

LQ WKH ILJXUH EHORZ�

4.4.2 IO Example

$IWHU SRZHULQJ RQ WKH GHYLFH� FRQQHFW WKH &$1�&$1 )' SLQV RI WKH 7&���� WR RWKHU
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&$1�&$1 )' GHYLFHV�

&RQILJXUH WKH SDUDPHWHUV RI WKH ,2 LQWHUIDFH� VXFK DV�

','2 FKDQQHO PRGH� :ULWH�

','2 K\VWHUHVLV FRPSDUDWRU WKUHVKROG� ��� P9�

','2 FKDQQHO DFTXLVLWLRQ PRGH� 5HDG

�� 7KURXJK WKH '%� PDOH FRQQHFWRU� DQ H[WHUQDO SRZHU VXSSO\ FDQ EH FRQQHFWHG WR WKH

7&���� ,2 FKDQQHOV� DQG WKH DFTXLVLWLRQ YDOXHV FDQ EH UHWULHYHG� DV LOOXVWUDWHG�

7KH GHFLPDO GDWD LV FRQYHUWHG LQWR ELQDU\� ZKHUH D ELW YDOXH RI ��� LQGLFDWHV D KLJK�ORZ OHYHO

GHWHFWHG RQ WKH FRUUHVSRQGLQJ FKDQQHO�

4.4.3 SENT Communication Example

�� $IWHU SRZHULQJ RQ WKH GHYLFH� FRQQHFW WKH 6(17 VHQVRU WR WKH FRUUHVSRQGLQJ SLQV�
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�� &RQILJXUH WKH 6(17 FKDQQHO� 2QFH GDWD LV UHFHLYHG IURP WKH VHQVRU� 7&���� ZLOO UHSRUW LW

WR WKH 3& YLD (WKHUQHW�

�� 8VH WKH 7220266 6(17 WRRO WR VLPXODWH D VHQVRU DQG VHQG GDWD WR WKH 7&�����

�� &RQILJXUH WKH 6(17 FKDQQHO SDUDPHWHUV RI 7&����� IRU H[DPSOH�

&KDQQHO� �

7LFN WLPH� � �V

1XPEHU RI QLEEOHV� �

�� $IWHU FRQILJXUDWLRQ� XVH WKH 7220266 6(17 WRRO WR WUDQVPLW GDWD WR WKH 7&����� DV

VKRZQ EHORZ�

�� 7KH 6(17 GDWD UHSRUWHG E\ 7&���� ZLOO EH UHFHLYHG RQ WKH 3&� DV VKRZQ EHORZ�

4.4.4 PSI5 Communication Example

�� $IWHU SRZHULQJ RQ WKH GHYLFH� FRQQHFW WKH 36,� VHQVRU WR WKH FRUUHVSRQGLQJ SLQV�
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�� &RQILJXUH WKH 36,� VHWWLQJV� 'DWD UHFHLYHG E\ WKH 7&���� ZLOO EH UHSRUWHG WR WKH 3& YLD

(WKHUQHW�

�� 8VH WKH ,QILQHRQ 7/(����,� OLQHDU +DOO VHQVRU �36,� IRUPDW� 3��3������+� WR WUDQVPLW

GDWD WR WKH 7&�����

�� &RQILJXUH WKH 36,� FKDQQHO SDUDPHWHUV RI 7&����� IRU H[DPSOH�

&KDQQHO� �

&KDQQHO PRGH� 6\QFKURQRXV

%DXG UDWH� ��� NESV

&RPSDUDWRU WKUHVKROG FXUUHQW� �� P$

1XPEHU RI VORWV� �

6\QFKURQL]DWLRQ SHULRG� ����� �V

6\QFKURQL]DWLRQ GHOD\� � �V

%XV KROGLQJ YROWDJH� ���� 9

%XV WULJJHU YROWDJH� ��� 9

6ORW ��

&KHFN PHWKRG� 1RQH

6ORW OHQJWK� �� ELWV

6ORW GXUDWLRQ� �� �V

6ORW ��

&KHFN PHWKRG� 1RQH

6ORW OHQJWK� �� ELWV

6ORW GXUDWLRQ� �� �V

6ORW ��

&KHFN PHWKRG� 1RQH

6ORW OHQJWK� �� ELWV

6ORW GXUDWLRQ� �� �V

6ORW ��

&KHFN PHWKRG� 1RQH

6ORW OHQJWK� �� ELWV

6ORW GXUDWLRQ� �� �V

�� $IWHU FRQILJXUDWLRQ� YLHZ WKH VHQVRU GDWD UHSRUWHG E\ 7&���� WR WKH KRVW VRIWZDUH� DV
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VKRZQ EHORZ�
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QHFHVVDU\�

&KHFN IRU QRLVH VRXUFHV

QHDU WKH GHYLFH

1R VLJQLILFDQW

QRLVH VRXUFHV

QHDUE\

,VRODWH RU VKLHOG WKH GHYLFH

IURP QRLVH VRXUFHV�

,QVWDOODWLRQ 	

:LULQJ

&KHFN FULPSHG FRQQHFWRUV

LQ H[WHUQDO ZLULQJ

$GHTXDWH

FOHDUDQFH EHWZHHQ

FRQQHFWRUV

9LVXDOO\ LQVSHFW DQG DGMXVW

DV QHHGHG�

&KHFN IRU GDPDJH WR

H[WHUQDO ZLULQJ

1R YLVLEOH

GDPDJH

9LVXDOO\ LQVSHFW DQG UHSODFH

GDPDJHG FDEOHV LI QHFHVVDU\�
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