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Diagnostic System for Power Products Using Automatic Recognition Technology for Multi-protocols
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Honda has adopted serial communication, CAN
communication and K-Line communication as
communication protocols for its power products equipped
with ECUs. Capabilities for automatic recognition of
these multi-protocols were examined, using the
difference in communication voltages and the difference
in the ECUS' product ID data. An interface unit (I/F unit)
conducts analog-to-digital conversion of the input
communication voltages, transfers the data to the CPU,
and determines the communication protocols. A
technology has been developed to automatically and
precisely recognize the protocols by checking the
threshold voltages and recheck for return values of the
acquisition command for product 1D data.

A diagnostic system with this technology has been
developed to check the operation data and malfunction
data of power products. The PC application software
used in the system provides functions to assist in
conducting precise diagnosis. The screen display is easy
to use for a wide range of operators, regardless of
whether it is used indoors or outdoors. Data for new
power products can also be easily built in to the system.
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Table 1 Communication protocols

Protocol Signal voltage level Communication speed
) (kbps)
Serial 0=V=50 9.6
CAN 15=V=35 500.0
K-Line 0 =V = Battery voltage 104

Table 2 Threshold level of communication voltage

Si | pi Communication
'gna In name voltage level (V)
) Tx 0 V=07
No device
Rx 0 V=07
T 0=SV=50 V=07
X =V=5.
. 40V =52
Serial
V=07
Rx 0=V=50
40=V <52
CAN CAN_L 15=V==35 14=V=36
CAN_H| 15=V=35 14=V=36
KoL K-Line 8.0=V=16.0 6.0=V=16.0
-Line
SCS 0=VZ=50 40V =52
Tx 170=V 170=V
Error
Rx 170V 170=V
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Table 3 Average voltage of each communication

protocol
. Test result Threshold
Signal
voltage level (V) voltage level (V)
0 VvV =0.7
VTXave
. 4.8 40=V =52
Serial
v 0 V=07
e | a8 40=<V <52
Vixave 25 14=V =36
CAN
Vixave 25 145V =36
) Vixave 11.8 6.0=V =16.0
K-Line
Vixave 4.9 40=V =52
Vo= 6.0AV, .<16.0 odod

Txave Txave

Ve = 6.0A Voo = 16.0 000
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Table 4 Pin assignment of connector

Pin No. | Serial | K-Line CAN
1 GND GND GND
2 Tx K-Line | CAN_L
3 Rx SCs CAN_H
4 - 12V -
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Fig. 2 Diagnostic system diagram
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Table 5 Functions of application software

Screen Detail

Data list Checks data in real time

DTC Checks operational

(Data trouble code) errors, warnings and
failures

All history Checks history
of past errors

Initial setting Checks ECU setting
information

Chooses data and checks
data automatically

Function test of single
device

Graph and storage function
Service manual linkage
Outputs service report

Simple diagnostic
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Service report function
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Fig. 3 Graph mode screen
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Fig. 4 Top screen of diagnostic system
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