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1 Introduction 

1.1 Scope 
This document defines the requirements for the optional Electrical Control Line (ECL) of a MOST 
system. The ECL allows triggering diagnostic functionalities like starting the ring break diagnosis or 
performing an electrical wake-up of the system. 

1.2 Definitions 
Term Description 

CU Critical Unlock 
ECL Electrical Control Line 
ECU Electronic Control Unit 
ISO International Organization for Standardization 
MOST Media Oriented Systems Transport 
RBD Ring Break Diagnosis 
SSO Sudden Signal Off 
TSI System Test Start Impulse 
WI Wake-up Impulse 

Table 1-1: Definitions 
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2 Overview 
This specification defines a protocol for the optional Electrical Control Line (ECL) of a MOST system. 
 
The ECL connects multiple ECUs. These ECUs can exchange information in a serial and digital way. 
Every ECU can use the ECL as sender and receiver. 
 
The ECL may be used to trigger specific diagnostic mechanisms, for example, the ring break diagnosis 
(RBD) specified in the MOST Specification [1], if these can not be triggered by the method “Switch to 
Power” because of the system design. By the protocol defined here for the ECL, the system test 
initiator can trigger different tests with certain parameters and collect the results from all participating 
devices in the network. The participating devices are those that are connected to the ECL. 
 
If required, the ECL can also be used to generate an electrical wake-up.  



   

 
Specification Document  Copyright 1999 - 2011 MOST Cooperation   
Page 10    
 
 

MOST®  
Electrical Control Line Specification 

Electrical Control Line Specification    
Rev 1.1.1  11/2011 

  

3 ECL Protocol 
The protocol on the ECL provides two separate functions: first, a function for triggering a system test, 
which can be parameterized to provide different results, and second, a method for waking up the 
system by an electrical wake-up signal. 
 
A device connected to the ECL can act in the role of an initiator and/or in the role of a participant. 
 
There are two kinds of initiators: system test initiator and electrical wake-up initiator. The system test 
initiator triggers system tests and collects the results from the participants. The electrical wake-up 
initiator creates the electrical wake-up signal. 
 
There are two kinds of participants: system test participant and electrical wake-up participant. A 
system test participant reports system test results to the initiator. An electrical wake-up participant is 
woken up upon detection of the wake-up signal. 
 
In general, the protocol defines two states. The default value is a voltage level of VSUPPLY (or close to 
VSUPPLY). A sender can pull the voltage level of the ECL down to ground (or close to ground). 
 
The ECL can be used for a MOST system that contains a maximum of 20 devices. 
 
The System Integrator may define node classes. Every device is associated with exactly one node 
class. Within one system, a node class must not be assigned to more than one device. 
 
Every node class occupies a result slot in the ECL test result sequence. Thus, the more node classes 
are defined, the longer the ECL test will last. The maximum number of node classes (mC) is 
determined by the System Integrator. Since the number of devices is limited to 20, there may be more 
node classes than devices, leaving the test result slots of those classes that are not associated with a 
device unoccupied. 

3.1 System Test 
The system test is separated into a start sequence, then a sequence, which defines the parameters of 
the test, and finally a sequence, which collects the results of the test. The following diagram shows the 
whole sequence of the system test, the different phases of which are described in this section. 
 

tPause
100 ms

tTSI
200 ms

variable time for start-up
0.1 s   tStartUp    10 s 

tTestParam
50 ms

P1 P2 P3

tTestStart
250 ms

P4 P5

tTestPause
100 ms 
or 7 s

E1 O1 E2 O2

2 * tTestSep
200 ms

tTestResult
50 ms

tTestSep
100 ms

tTestResult
50 ms

  

optional retries

initiator  can pull signal down to GND participant can pull signal down to GND

tTestSync
100 ms

ECL System Test “Start Sequence”
ECL System Test “Parameter Sequence”

ECL System Test “Result Sequence”

P
Sync

always 0
tTestParam

50 ms

 

Figure 3-1: Sequence of the system test 
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3.1.1 Start Sequence 
There is exactly one system test initiator device in the system; this device has to generate the start 
sequence. Therefore, this initiator device is the sender during the start sequence. The participants are 
the receivers during the start sequence. 
 
After a system test start impulse (TSI) with a duration of tTSI and optional retries (the number of retries 
is System Integrator specific), there is a variable time between 0.1 s and 10 s (System Integrator 
specific), to allow the system to start-up.  
Optional retries can be used because depending on the ECL circuit, it is possible that only the rising 
edge of the first TSI can be detected. 
 
Following the start-up phase, a signal on ground level of duration tTestStart marks the beginning of the 
system test.  
 
Note: After the test initiator device has sent its start sequence, it has to wait tTestRestart_Min before 
triggering the system test again. 
 

tTestRestart_Min = tTestStart_Max + 6 * tTestParam_Max + tTestPause_Max + tTestSync_Max + tTestSep_Max + 
  mc * (2 * tTestResult_Max + tTestSep_Max) 

3.1.2 Parameter Sequence  
After the start sequence, the initiator device generates several parameters that define the behavior of 
the test. Each parameter transmission lasts tTestParam. A voltage level in the Vactive range equals a logical 
parameter value of 0; a voltage level in the Vinactive range equals a logical parameter value of 1. See 
chapter 4 for a more detailed definition. 

• P1 to P5 define the kind of the system test: 

o P1 – P5: 00000 = MOST signal result, RBD result: All devices start performing RBD 
on the rising edge of PSync. The MOST signal result is returned with the corresponding 
bit (On) set to 0 by a participating device if a Stable Lock has been achieved on the 
link before the device at the end of the RBD phase. The test must be completed within 
7 s. 

o P1 – P5: 01000 = MOST signal result, coding error result: The MOST signal result is 
returned with the corresponding bit (On) set to 0 by a participating device if a Stable 
Lock has been achieved and the signal quality (i.e., the number of coding errors 
detected) is better than a predefined threshold. This threshold (i.e., the number of 
acceptable coding errors), will be defined by the System Integrator. The test must be 
completed within 7 s. 

o P1 – P5: 10000 = only alive result: The participating device sets the corresponding 
result bit (En) to 0, if it has received this test signal via the ECL. This is used to test if 
a participant is alive (e.g., whether it is connected to power) and is connected to the 
ECL correctly. The test must be completed within 100 ms. 

o P1 – P5: 11000 = MOST signal result, SSO/CU result: The MOST signal result is 
returned with the corresponding bit (On) set to 0 by a participating device if it has not 
stored the detection of an SSO (Sudden Signal Off) or CU (Critical Unlock). The test 
must be completed within 100 ms.  

 
Note: The MOST signal results are only valid if the corresponding alive bit equals 0.  
 
After the parameters, PSync is set to 0 for the duration of tTestParam to synchronize the devices. 
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3.1.3 Result Sequence 
The participants generate the sequence of results. Therefore these devices are the senders during the 
result sequence.  
 
After the parameters, a test pause of duration tTestPause is inserted as separation from the results of the 
test. This test pause has a short value if an electrical test of the ECL is performed. In case of a MOST 
signal result test, it has a longer value to allow for the execution of the RBD or the evaluation of the 
transmission quality. 
 
After the test pause, the initiator introduces the result phase of the ECL protocol. The falling edge 
marks the common trigger for the time base used during the result phase. 
 
A pause of two times the duration of tTestSep marks the switch of control over the ECL from initiator to 
participants.  
 
Afterwards, there are mC slots wherein a dedicated device (participant) responds with first its alive 
result (En) and subsequently with its MOST signal result (On) by pulling the ECL down to ground for 
duration of tTestResult each. There are as many slots as there are node classes defined by the System 
Integrator. Each of the class slots with two results is separated by a pause of tTestSep.  
During the ECL system test result sequence, the participant shall not enter sleep mode in order to 
avoid unnecessary wake-ups caused by detection of other participant results. 
 
The alive result will be interpreted as follows:  
 

• En = 0 (Vactive):  the device corresponding to class n is alive,  
• En = 1 (Vinactive): the device corresponding to class n is either not alive or not connected to the 

ECL.  
 
The value of On depends on the kind of system test. 
 

• E1: alive result of class 1 
• O1: MOST signal result of class 1. 
• E2: alive result of class 2 
• O2: MOST signal result of class 2 
• … 
• EmC : alive result of class mC 
• OmC : MOST signal result of class mC 

 
 
Table 3-1 defines the En and On results for the mandatory test: 

 

Test P1 – P5 En  On En Result Measurement 
On Result On Result 

Only alive 
result 

10000 
0 

1 
device alive 

No measurement 
action N/A 

1 device not alive 

Table 3-1: Alive result and MOST signal result values for mandatory test 

 
For compliance testing, the initiator must have the ability to detect On = 0 and On = 1. 
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Table 3-2 defines the En and On results for the optional MOST signal result tests: 
 

Test P1 – P5 En  On En Result Measurement 
On Result On Result 

MOST 
signal 
result, RBD 
result 

00000 
0 

0 
device alive 

Lock detection within 
time tTestPause 

Stable Lock 
1 no Stable Lock 

1 1 
device not alive 
or test not 
supported 

No measurement 
action N/A 

MOST 
signal 
result, 
coding error 
result 

01000 

0 

0 

device alive 

Count coding errors 
during the entire time 
of tTestPause.  
Finally, store coding 
error counter value 
(CounterValue). 

CounterValue ≤ N 
signal quality okay 

1 CounterValue > N 
signal quality not okay 

1 1 
device not alive 
or test not 
supported 

No measurement 
action N/A 

MOST 
signal 
result, 
SSO/CU 
result 

11000 

0 

0 

device alive 

During the time 
tTestPause request the 
SSO/CU result via the 
Network Service 
interface. 

SSO/CU result = 
“no result available” or 
“no fault saved” 

1 
SSO/CU result = 
 “Sudden Signal Off” 
or “Critical Unlock” 

1 1 
device not alive 
or test not 
supported 

No measurement 
action N/A 

Table 3-2: Alive result and MOST signal result values for optional tests 

 
In the case that an optional ECL test is not supported, the participant answers with the result value 
En = On = 1 (no impulses will be generated). 
 
The threshold N for the coding error counter value (CounterValue) has to be specified by the System 
Integrator. 
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3.1.4 Reaction on Malfunction 
In Table 3-2, short circuits of the ECL line to ground and positive voltages (see section 4) or detected 
interfering impulses, are combined under the term “implausible signal level”. 

The initiator checks its own signal levels during the test start sequence. The participant checks the 
signal level and timing of the test start sequence and the parameter sequence.  

In the case of implausible signal levels, the system test initiator / participant shall react as follows: 

 

Detected malfunction 
within timing range 
(Figure 3-1) 

Initiator Reaction Participant Reaction 

tTSI 
Abort generation of system test start 

sequence 

Abort reception and wait for start sequence 

tPause 

tStartUp 

tTestStart 

Ignore implausible signal level 

tTestParam  

tTestPause  

tTestSync 

Ignore implausible signal level 
tTestSep 

tTestResult Read parameter, depending  
on the used read algorithm  

(not specified here) 

Table 3-3: Reaction on malfunction, based on timing range 
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3.2 Electrical Wake-up 
An electrical wake-up impulse (EWU) of duration tEWU defines the start of an electrical wake-up without 
a system test.  

3.2.1 Single EWU and Multiple EWUs 
A System Integrator may specify a certain number of EWU repetitions, for example, if the detection of 
a rising edge is required before wake-up evaluation can start. A single electrical wake-up impulse is 
referred to as “single EWU” while electrical wake-up repetitions are referred to as “multiple EWUs”. 
 

tEWU
80 ms

tEWU
80 ms

tPause
100 ms

 
Figure 3-2: Sequence of the electrical wake-up 

3.2.2 Multiple Initiators 
It is possible that more than one device can create an EWU. In this case, there is more than one wake-
up initiator in the system. Wake-up impulses from different initiators may overlap.  
The reason for such a wake-up collision is that a later initiator has not detected the EWU of the first 
initiator and therefore performs its own EWU. Therefore, participants have wider timing tolerances than 
initiators (see Table 4-6). 
 
When the system test initiator performs a system test, the other nodes that are able to initiate a wake-
up must not perform an EWU. 

3.2.3 Start of Network Service and RBD Activation 
In every device, in state NetInterface Off, the Network Service and a timer tRBD_Condition are started after 
detecting a valid EWU (see Table 4-6). Invalid EWUs are ignored. The timer tRBD_Condition is stopped 
when the NetInterface Normal Operation state is reached. Ring Break Diagnosis (RBD) is not started. 
 
If tRBD_Condition times out, depending on the System Integrator, one of the following options applies: 

• this is interpreted as RBD Phase 1 “Activation” in [1] and RBD Phase 2 “Diagnosis” of the 
Network Service is started  

• the system test initiator performs the “MOST signal result, RBD result” system test (see 3.1.2) 
 

Name Min Value Typ Value Max Value Description 

tRBD_Condition 3000 ms 
System 
Integrator 
specific 

System 
Integrator 
specific 

Timer for activation of Ring Break 
Diagnosis. 

Table  3-4: Timing definitions for Ring Break Diagnosis activation 
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4 Physical Definitions 
This chapter defines the impulses in detail, especially their voltage transitions and corresponding time 
tolerances. Furthermore, an example of the ECL circuit that is needed to send and receive these 
impulses is provided. 

4.1 ECL Circuit 
The ECL circuit utilizes a translation between the bidirectional ECL and microcontroller RX and TX 
pins. Furthermore, it interfaces the different voltage levels of the ECL and the peripherals of the MOST 
node. 
 
The ECL circuit has to work as a bidirectional bus line driver. It has to be fully protected against short 
circuits of the ECL line to both ground and positive voltages (VBATTERY, VBAT_ECU or VSUPPLY), and should 
be optimized for low power operation during MOST node sleep mode. It has to be ensured that the 
sender as well as all receivers uniformly detect the voltage transitions as defined in section 4.3.  
 
Figure 4-1 shows a sample application of an ECL circuit. 
 

RX

R PU

D PU

I ECL

IBAT_ECU

CECL (equivalent)VGND_ECU

VBATTERY

VGND_BATTERY

DRP

VGND_ECU

VBAT_SHIFT

VGND_SHIFT

+

VBAT_ECU

VECLTX

ECU

-

+-

 VSUPPLY

+

-

VDRP

VDPU

+

-

 
 

Figure 4-1: Sample application of the ECL circuit 

The parameter values for any ECL circuit independent of its actual realization are given by Table 4-1. 
The actual values depend on System Integrator specific optimizations for low power operation, the 
kind of application of low-cost circuit products, and the system tolerance for high impedance. 
 
The diode DRP is used for a generic reverse voltage protection. The diode DPU is used to limit 
excessive IECL currents in the case where VECL > VSUPPLY 
 
There has to be a limitation of IECL even in case of a short circuit of the ECL line to ground as well as to 
positive voltages. Note that Table 4-1 defines the maximum value of IECL when a short to power exists 
to avoid the damage of the ECL circuit. However, the System Integrator can require a lower value of 
IECL in order to avoid discharging the vehicle battery. 
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Parameter Symbol Condition Min Typ Max Unit 
Bus Capacitance CECL    20 nF 
General Termination 
Resistor RPU Pull-up resistor 20 30 60 kΩ 

Optional Termination 
Resistor RPU 

Pull-up resistor if 
node acts as system 
test initiator 

0.9 1.0 1.1 kΩ 

ECL Current IECL 
ECL Current 
limitation for driver 
active state 

  40 mA 

ECL Current IECL 
ECL Current 
limitation in case of 
short circuit 

  200 mA 

Table 4-1: Parameters of ECL  

 
There are further requirements that are effective for any ECL circuit realization: 
 

• Only a quiescent current IECL defined by the System Integrator is drawn when MOST node is 

disconnected from VBAT_ECU (VBAT_ECU = VGND_ECU).  

• IBAT_ECU is minimized during sleep mode. 

A pulse with length of less than 50 µs in a 50 ms window is invalid and is ignored by the ECL circuit or 
the software driver. 
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4.2 Voltage Drops 
VSUPPLY is defined as the supply voltage of the ECL transceiver of the appropriate ECU. VBAT_ECU is 
defined as the voltage across the battery connector of the ECU. VBATTERY is defined as the voltage 
across the battery itself. Because of voltage drops over, e.g., diodes inside the ECU, and a general 
voltage drop across cable resistance, it is 
 

VBATTERY > VBAT_ECU > VSUPPLY > VECL. 
 
VGND_ECU is defined as the ground voltage at the ECL transceiver of the appropriate ECU. VGND_BATTERY 
is defined as the ground voltage at the battery itself. Because of general voltage shift, it is 
 

VGND_BATTERY = 0V < VGND_ECU. 
 
The limits for voltage shifts VBAT_SHIFT and VGND_SHIFT are defined in Table 4.1. 
 

Name Min Typ Max Unit Description 
VBAT_SHIFT 0 V  11.5%  VBAT_ECU VBAT_SHIFT = VBATTERY - VGND_SHIFT - VBAT_ECU 
VGND_SHIFT 0 V  11.5%  VBAT_ECU VGND_SHIFT = VGND_ECU - VGND_BATTERY  
VDRP   1 V Voltage drop across reverse protection diode DRP 
VDPU   1 V Voltage drop across pull-up diode DDPU 

Table 4-2: Voltage drop tolerances  
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4.3 Impulses 

4.3.1 General 

The voltage transitions of the impulses are defined by:  
 

VGND_ECU

20 % VSUPPLY

Vactive-max  = 40 % VSUPPLY

Vinactive-min  = 60 % VSUPPLY

80 % VSUPPLY

100 % VSUPPLY

tfall tfalltrise

Vinactive / Logical 1 

Vactive  / Logical 0

undefined

VBAT_ECU

V BATTERY

VGND_ BATTERY

VECL

t

V

ms

first detected impulse
2nd impulse 

detection phase

receiver threshold voltage

 
 

Figure 4-2: Physical sequence of a signal 

The duration of the voltage transition from 80% VSUPPLY to 20% VSUPPLY is called tfall. The duration of 
the voltage transition from 20% VSUPPLY to 80% VSUPPLY is called trise.  
Note, that Figure 4-2 shows the physical signal sequence of a sending device. The signal sequence of 
a receiving device differs a little bit. Especially the low value of VECL does not equal VGND_ECU because 
of different VGND_SHIFT. The high values of VECL of the devices also differ because of different VBAT_SHIFT. 
The fall and rise times are allowed to be in the intervals as defined in Table 4.2. 
 

Name Min Value Typ Value Max Value Description 

tfall   1 ms Duration of the voltage transition 
from 80% VSUPPLY to 20% VSUPPLY  

trise   2 ms Duration of the voltage transition 
from 20% VSUPPLY to 80% VSUPPLY 

Table 4-3: Timing definitions of fall time and rise time 

 
If the voltage is in the range between Vinactive-min and VBATTERY then on logical level a “1” is defined. In 
this case the voltage is also called Vinactive. If the voltage lies in an interval between VGND_BATTERY and 
Vactive-max then on logical level a “0” is defined. In this case the voltage is also called Vactive. If the 
voltage lies in an interval between Vactive-max and Vinactive-min, then the logical level is unpredictable. Table 
4-4 shows the parameter values. 
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Name Min Value Typ Value Max Value Description 

Vinactive 
(Logical “1”) 

60% VSUPPLY 
(Vinactive-min) 

  

The logical state is also called 
“passive” or “inactive” because there 
is no sender that pulls the voltage to 
ground 

Vactive 
(Logical “0”)   40% VSUPPLY 

(Vactive-max) 

The logical state is also called 
“active” because there is a sender 
that pulls the voltage to ground 

Table 4-4: Voltage definitions 

Additionally, this section defines the durations of the logical impulses of Figure 3-1 together with their 
corresponding tolerances as follows. 
 
Table 4-5 defines the durations and corresponding tolerances of time intervals for the sender side: 
  

Name Min Value Typ Value Max Value Description 
tTSI 195 ms 200 ms 205 ms System test start impulse (TSI) 
tPause 95 ms 100 ms 105 ms Pause after TSI or EWU 
tTestPause 95 ms 100 ms 105 ms Waiting while testing 
tTestPause 6995 ms 7000 ms 7005 ms Alternative while testing 
tEWU 75 ms 80 ms 85 ms Wake-up signal for system wake-up 

Table 4-5: Timing definitions on sender side 

Table 4-6 defines the durations and corresponding tolerances of time intervals for the receiver side: 
 

Name Min Value Typ Value Max Value Description 
tTSI 170ms 200 ms 230 ms Impulse for a system test 
tPause 70 ms 100 ms 130 ms Pause after TSI or EWU 
tTestPause 70 ms 100 ms 130 ms Waiting while testing 
tTestPause 6970 ms 7000 ms 7030 ms Alternative waiting 

tEWU 50 ms 80 ms 110 ms Impulse for system wake-up with 
one wake-up initiator in the system 

tEWU 50 ms 80 ms 135 ms 
Impulse for system wake-up with 
more than one wake-up initiator in 
the system 

Table 4-6: Timing definitions on receiver side 

Note: The value of tTestPause in Table 4-5 and Table 4-6 depends on the kind of test as defined in 
section 3.1. 
 
Depending on the system definitions, there are additionally the following time values (that are required 
on sender side as well as on receiver side) as defined in Table 4-7: 
 

Name Min Value Typ Value Max Value Description 
tStartUp 100 ms  10000 ms Startup impulse 

Table 4-7: System definition dependent time values 
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4.3.2 Wake-up Impulses 
Two types of wake-up mechanisms are considered: 
 
1. Wake-up with single EWU (electrical wake-up) 

With a single EWU, the wake-up has to be triggered by the falling edge of the first impulse. 
 

VGND_ECU

20 % VSUPPLY

Vactive-max  = 40 % VSUPPLY

Vinactive-min  = 60 % VSUPPLY

80 % VSUPPLY

100 % VSUPPLY

tfall

Vinactive / Logical 1 

Vactive / Logical 0

undefined

VBAT_ECU

V BATTERY

VGND_ BATTERY

VECL

t

t0
start trigger for first falling 
edge impulse detection

V

ms

first detected impulse

1 

0

Power consumption
of receiving ECU
if it initially sleeps

t
ms

receiver threshold voltage

 
Figure 4-3: Wake-up with single EWU 

 
2. Wake-up with multiple EWUs 

The wake-up with multiple EWUs relies on the repetition of the wake-up impulse; it does not matter 
which impulse the receiving ECU detects: the first or any of the subsequent impulses.  
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4.4 Triggers 
Participants have to trigger several impulses and therefore have to regard some trigger intervals. 
Figure 4-4 shows the required triggers. 
 

P1 P2 P3 P4 P5

tTestPause

E1 O1 E2 O2

2 * tTestSep tTestSep

0  

optional retries

initiator  can pull signal down to GND participant can pull signal down to GND

tTestSync

tP1

tP2

tP3

tP4

tP5

tE1

tE2

tO1

tO2

 
Figure 4-4: Triggers 

A participant must trigger the parameters P1 to P5. This means that the initiator begins to send the 
parameter Pn at the time  

tPn = tTestStart + (n – 1) * 50 ms ± 5 ms,  

and the participants begin to receive this parameter at the time 

tPn = tTestStart + (n – 1)  * 50 ms  ± 15 ms. 

Note that both formulas above define additionally the allowed tolerances. 

 

An initiator must trigger the results E1 to EmC and O1 to OmC. This means that participant n begins to 
send the parameter En at the time 

tEn = tTestSync + n * 200 ms ± 5 ms,  

and the initiator begins to receive this parameter at the time 

tEn = tTestSync + n  * 200 ms ± 15 ms. 

 

Furthermore, that participant n begins to send parameter On at the time 

 tOn = tTestSync + n * 200 ms + 50 ms ± 5 ms,  

and the initiator begins to receive this parameter at the time 

tOn = tTestSync + n  * 200 ms + 50 ms ± 15 ms. 

Again, the formulas above define additionally the allowed tolerances. 

 

The separation times tTestSep, respectively exist to avoid undesirable interferences of two impulses sent 
by different participants because of tolerance effects. This separation time is already considered in the 
formulas above by the 200 ms value. 
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The formulas lead to impulse durations on sender and receiver side. They result in values as follows: 
 

Name Min Value Typ Value Max Value Description 
tTestStart  250 ms  Duration of starting the test 
tTestParam  50 ms  Duration of a test parameter impulse 

tTestSync  100 ms  Duration of the sync phase for 
triggering 

tTestSep  100 ms  

Duration of separation time to avoid 
undesirable interferences of two 
impulses generated by different 
instances: 
     Initiator / participant n 
or participant n / participant n+1 

tTestResult  50 ms  Duration of a test result impulse (En 
or On) 

Table 4-8: Times for trigger-dependent impulses 
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5 Software Design [Informative] 
The following chapter defines a software design for the ECL realization.  
 

5.1 Architecture 
The software architecture is shown in Figure 5-1. 
 

ECL Software Module
System Test
Participant
Interface

Network Service

ECL Low
Level Interface

Timer
Interface

Test Execution 
Application

Test Execution
Application 
Interface

Operating 
System Timers ECL Hardware

System Test 
Participant

System Test 
Initiator Wakeup Initiator Wakeup 

Participant

Wakeup
Initiatior
Interface

Wakeup
Participant
Interface

System Test
Initiator

Interface

Application

 
Figure 5-1: General software architecture  

 
The ECL Software Module consists of the 
following components: 

• System Test Participant 
• System Test Initiator 
• Wakeup Initiator 
• Wakeup Participant 

 

The ECL Software Module has the following 
interfaces to other components:  

• System Test Participant Interface 
• System Test Initiator Interface 
• Wakeup Initiator Interface 
• Wakeup Participant Interface 
• Test Execution Application Interface 
• Timer Interface 
• ECL Low Level Interface 

There are several surrounding components which are using and being used by the ECL Software 
Module. The Application component stands for all components which are actively “using” the ECL 
Software Module, for example, diagnostic services, FBlock Enhanced Testability and power 
management. The Test Execution Application component has the task to execute the system test, for 
example, RBD via MOST Network Service according to the parameters P1 – P5 and deliver the results 
back to the ECL Software Module. The Operating System Timers component is used by the ECL 
Software Module to have an exact time base for sending and receiving ECL sequences. The ECL 
Hardware component is used by the ECL Software Module to send and receive the signals of the ECL. 
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5.2 ECL Software Module 
The System Test components are the core components which are implementing the system test 
according to section 3.1. The Wakeup components are responsible for the processing of wake-up 
requests according to section 3.2. 
 
Every system implementing the ECL Specification consists of one device that serves as system test 
initiator - all other devices are participants. 

5.2.1 System Test Initiator Component 

The System Test Initiator component implements the System Test Initiator state machine (refer to 
section 5.4.1). 
 
The System Test Initiator Interface of the System Test Initiator component is used from 

• the Application module to start / stop the System Test Initiator module 
• the Application module to start system tests and receive results 
• the Application module to be notified about the current state of the ECL state machine, for 

example, started, finished with error, or finished ok 
 
The System Test Initiator component uses the Timer Interface of the Operating System Timers 
component to: 

• get a time base for sending / receiving ECL signals 
 
The System Test Initiator component uses the ECL Low Level Interface of the ECL Hardware 
component to 

• send / receive ECL signals 
 
The System Test Initiator component uses the Test Execution Application Interface to 

• trigger system tests 
• receive the results of the system tests 

5.2.2 System Test Participant Component 

The System Test Participant component implements the System Test Participant state machine (refer 
to section 5.4.2). 
 
The System Test Participant Interface of the System Test Participant component is used from 

• the Application module to start / stop the System Test Participant module 
• the Application module to be notified about TSIs 
• the Application module to be notified about the current state of the ECL state machine, for 

example, started, finished with error, or finished ok 
 
The System Test Participant component uses the Timer Interface of the Operating System Timers 
component to 

• get a time base for sending / receiving ECL signals 
 
The System Test Participant component uses the ECL Low Level Interface of the ECL Hardware 
component to 

• send / receive ECL signals 
• activate / deactivate interrupts 
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The System Test Participant component uses the Test Execution Application Interface of the Test 
Execution Application to 

• trigger system tests 
• receive the results of the system tests 

5.2.3 Wakeup Initiator Component 
The Wakeup Initiator component implements the sending of the electrical wake-up impulse on the ECL 
(refer section 3.2). 
 
The Wakeup Initiator Interface of the Wakeup Initiator module is used from 

• the Application component to start / stop the Wakeup Initiator component 
• the Application component to trigger an ECL wake-up impulse (electrical wake-up) 

 
The Wakeup Initiator component uses the Timer Interface of the Operation System Timers 
component to 

• get a time base for sending / receiving ECL signals 
 
The Wakeup Initiator component uses the ECL Low Level Interface of the ECL Hardware to 

• send ECL signals 

5.2.4 Wakeup Participant Component 
The Wakeup Participant component implements the reception of the electrical wake-up impulse. 
 
Note: Due to the fact that the electrical wake-up impulse must also be detected and validated out of 
ECU sleep mode, it will most likely be implemented in hardware. Because of that, the Software Design 
chapter will not deal with it. 
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5.3 Interfaces 
The following section describes interfaces between the involved software components.  
 
Note: The interface definitions show a possible but not mandatory way of software implementation. 
They may be not comprehensive but give a good idea of the necessary functions. 

5.3.1 Timer Interface 
A timer module has to provide an interface to a timer that must not deviate from the timing tolerances 
defined in Table 4-5, Table 4-6, Table 4-7 and section 4.3. 
 
The timer command interface should support the following functions: 

<t> = T_start(<duration>) Starts timer <t> with <duration> duration. 

T_stop(<t>) Stops timer <t>. 

 
The timer callback interface should support the following function: 

Tcb_timeout(<t>) Is called when a timer expires. <t> indicates which timer 
timed out. 

5.3.2 Test Execution Application Interface 
This interface provides the API to the Test Execution Application. The Test Execution Application is 
responsible for executing the actual test requested by ECL parameter P1 – P5.  
 
Note: The Software Integrator is responsible for ensuring that function calls of the test execution 
application are not executed in the same task context as the ECL module. 
 
The Test Execution Application command interface should support the following function: 

TEA_result(<result>) In case the test execution application chooses to run a 
test when called by TEAcb_start() this function can be 
used to report the <result> back to the system test 
module. The <result> is sent later on as bit On in the 
ECUs time slot. 

 
The Test Execution Application callback interface should support the following function: 

TEAcb_start(<test>) Is called at the end of the parameter sequence to indicate 
the Test Execution Application which type of test <test> 
was requested by the initiator, for example, if <test> == 
RBD, the MOST Network Service must be triggered to 
run the RBD. 



   

 
Specification Document  Copyright 1999 - 2011 MOST Cooperation   
Page 28    
 
 

MOST®  
Electrical Control Line Specification 

Electrical Control Line Specification    
Rev 1.1.1  11/2011 

  

5.3.3 ECL Low Level Interface 
The ECL Low Level Interface provides an interface to handle the Electrical Control Line voltage shift 
and the configuration of the interrupt. 
 
The ECL Low Level command interface should support the following functions: 

ECL_irqConfig Configures the interrupt for the ECL. 

ECL_irqEnable Enables the interrupt for the ECL. 

ECL_irqDisable Disables the interrupt for the ECL. 

ECL_setSignal(<level>) Sets the signal level <level> of the ECL. 

<level> = ECL_readSignal Reads the signal level <level> of the ECL. 

 
The ECL Low Level Drivercallback interface should support the following function: 

ECLcb_irq Is called when an ECL level change is detected. 

5.3.4 System Test Initiator Interface 
The System Test Initiator Interface provides ways to start the ECL system test, forward test result to 
the diagnosis application, report to the diagnosis application when the ECL system test was started or 
stopped. 
 
The System Test Initiator command interface should support the following functions: 

STI_start Starts the ECL Software Module and moves the internal 
state machine to state idle. 

STI_end Stops the ECL Software Module. 

STI_startSystemTest 
(<retries>, <startupTime>, 
<test>,  <testPauseTime>, 
<mc>) 

Starts the selected system test <test>.  

<retries> defines the number of TSI retries; for example, 
when <retries> = 0, the following start sequence is sent: 
tTSI - tStartUp. 
When <retries> = 1, the start sequence is: tTSI - tPause - tTSI - 
tStartUp. 

<startupTime> defines the time tStartUp before the 
parameter sequence starts.  

Timer <testPauseTime> defines the time the initiator has 
to wait for participants for their test execution.  

Counter <mc> defines the numbers of slots used by 
participants during the result sequence. <mc> is used by 
the System Test Initiator component to calculate tTestRestart. 

<result> = 
STI_getSystemTestResult 

Requests the result <result> of the system test. The result 
is only valid if STIcb_status delivered status <status> == 
FinishedOk.  

Note: <result> should be initialized with NoResultAvailable 
and also set to NoResultAvailable after leaving state “Idle”. 
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The System Test Initiator callback interface should support the following function: 

STIcb_status(<status>) Is called when the ECL Software Module has a new 
status <status> for the application. 

5.3.5 System Test Participant Interface 
The System Test Participant Interface provides ways to start and stop the System Test Participant 
component. 
 
The System Test Participant command interface should support the following functions: 

STP_start Starts the ECL Software Module and moves the internal 
state machine to state Idle. 

STP_end Stops the ECL Software Module. 

 
The System Test Initiator callback interface should support the following function: 

STPcb_status(<status>) Is called when the ECL Software Module has a new 
status <status> for the application. 

5.3.6 Wakeup Initiator Interface 
The Wakeup Initiator Interface provides ways to wake up the ECL participants. 
 
The Wakeup Initiator command interface should support the following functions: 

WI_start Starts the ECL Software Module. 

WI_end Stops the ECL Software Module. 

WI_wakeup(<retries>) Starts the electrical wake-up.   

<retries> defines the number of wake-up impulse retries; 
for example, when <retries> = 0, the wake-up only 
consists of tEWU. 

When <retries> = 1, the wake-up sequence is: tEWU - tPause 
- tEWU. 

 
5.3.7 Wakeup Participant Interface 
The Wakeup Participant Interface provides ways to inform the power management application about a 
valid electrical wake-up event.  
 
Note: Due to the fact that the electrical wake-up impulse must also be detected and validated out of 
ECU sleep mode it will most likely be implemented in hardware. Because of that the whole Software 
Design chapter will not deal with it. 

5.4 State Machines 
This section shows state machines for system test initiator module and system test participant module. 
The state machines for the electrical wake-up module are not modelled because they are trivial. 
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5.4.1 System Test Initiator State Machine 

Started

StartSequence

Idle
/onExit: 

SystemTestResult = 
NoResultAvailable

StartEclCheck

/onEntry: t1 = T_start(tTSI), ECL_setSignal(low)
/onExit: T_stop(t1), ECL_setSignal(high)

STI_startSystemTest(retries, startupTime, P1P5, testPauseTime, mc)
A: STIcb_status(Started)

ECL_readSignal != low for tTSI
A: STIcb_status(FinishedError)

ParameterSequence

/onEntry: ECL_setSignal(parameter sequence P1P5)

StartEclContinued

/onEntry: t6 = 
T_start(tStartUp)

/onExit: T_stop(t6)

Tcb_timeout(t6)
A: t3 = T_start(tTestRestart)

SystemTest

/onEntry: t4 = T_start(testPauseTime)
/onExit: T_stop(t4)

Parameter sequence completely sent
A: TEAcb_start(P1P5)

ResultSequence

Tcb_timeout(t4)

Tcb_timeout(t3)
A: SystemTestResult = All EnOn

A: STIcb_status(FinishedOk)

Stopped

STI_start
A: SystemTestResult = NoResultAvailable

STI_end
A: T_stop(all)

Tcb_timeout(t1)
C: retries != 0

A: retries--

StartWakeupRetry

/onEntry: t2=  
T_start(tPause)

/onExit: T_stop(t2)

Tcb_timeout(t1)
C: retries == 0 Tcb_timeout(t2)

STI_getSystemTestResult

ResultReceive

ResultSync

/onEntry: t5 = T_start(tTestSync), 
ECL_setSignal(low)

/onExit: T_stop(t5), ECL_setSignal(high)

Tcb_timeout(t5)

ECL_readSignal != high for tPause
A: STIcb_status(FinishedError)

ECL_readSignal != high for tStartUp
A: STIcb_status(FinishedError)

 
Figure 5-2: System test initiator state machine 
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Figure 5-2 illustrates a state machine that a system test initiator implements. Table 5-1 describes the 
states used in Figure 5-2. 
 

State Description 
Stopped This is the initial state after startup. 

The state changes to “Idle” when function STI_start is called. STI_start 
initializes SystemTestResult with NoResultAvailable and reserves system 
resources. 

Started This is the parent state for all states except “Stopped”. 

The state changes to “Stopped” when function STI_end is called. 
STI_end stops all timers and frees system resources. 

Idle In this state, the initiator waits for a trigger to start the system test. On 
exit, SystemTestResult is set to NoResultAvailable. 

The state changes to “StartEclCheck” if function STI_startSystemTest is 
called. The number of TSI retries, the startup time tStartUp, the parameters 
P1 – P5 and the duration of tTestPause is communicated via parameters. 
The application is notified about the start. 

The state changes to itself if function STI_getSystemTestResult is called. 
“Idle” is the only state where calling STI_getSystemTestResult delivers a 
valid result. 

StartSequence This is the parent state for “StartEclCheck”, “StartEclContinued”, and 
“WakeupRetry”. 

Note: This state is for optical clustering only. 

StartEclCheck In this state, the TSI is sent by the initiator. The initiator also verifies the 
correct signal level during tTSI. On entry, timer t1 (tTSI) is started and a low 
signal is sent on the ECL. On exit, timer t1 is stopped and a high signal is 
sent on the ECL. 

The state changes to “StartEclContinued” on timeout of timer t1 when the 
number of retries is 0. 

The state changes to “WakeupRetry” on timeout of timer t1 when the 
number of retries is greater than 0. On transition the retry counter is 
reduced by one. 

The state changes to “Idle” if the initiator reads a different ECL signal 
than it is sending. On transition, the ECL Software Module calls 
STIcb_status with an error value to inform the upper layer about the 
detected problem.  

StartWakeupRetry In this state, the initiator waits for timeout of timer t2 (tPause). On entry, 
timer t2 is started. On exit, timer t2 is stopped. 

The state changes to “StartEclCheck” on timeout of timer t2. 

The state changes to “Idle” if the initiator reads a different ECL signal 
than it is sending. On transition, the ECL Software Module calls 
STIcb_status with an error value to inform the upper layer about the 
detected problem.  

StartEclContinued In this state, the rest of the start sequence is sent by the initiator, that is, 
tStartUp. On entry, timer t6 is started. On exit, timer t6 is stopped. 

The state changes to “ParameterSequence” if timer t6 has expired. At 
this point, timer t3 (tTestRestart) is started. 
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State Description 
The state changes to “Idle” if the initiator reads a different ECL signal 
than it is sending. On transition, the ECL Software Module calls 
STIcb_status with an error value to inform the upper layer about the 
detected problem. 

ParameterSequence In this state, the parameter sequence is sent by the initiator, that is, 
tTestStart, 6 x tTestParam. 

The state changes to “SystemTest” if the parameter sequence has been 
sent completely (at the end of PSync). On this transition, the ECL Software 
Module notifies the Test Execution Application to run a system test. 
Which system test is requested is handed over via the parameters P1 to 
P5. 

SystemTest In this state, the initiator waits for the participants finishing their 
requested system test. On entry, timer t4 (tTestPause) is started. The 
duration of tTestPause is set by testPauseTime. On exit, timer t4 is stopped. 

The state changes to “ResultSync” on timeout of timer t4. 

ResultSequence This is the parent state for “ResultSync” and “ResultReceive”. 

Note: This state is for optical clustering only. 

ResultSync In this state, the initiator sends the synchronization signal on the ECL. On 
entry, timer t5 (tTestSync) is started and the ECL level is set to low. On exit, 
timer t5 is stopped and the ECL is released. 

The state changes to “ResultReceive” when timer t5 expires. 

Note: This is last state where the initiator actively drives the ECL. 

ResultReceive In this state, the initiator waits for the results of the participants.  

The state changes to “Idle” on timeout of timer t3 (tTestRestart). The received 
En/On results of all participants are stored in SystemTestResult and the 
application gets notified about the successful completion. 

Table 5-1: ECL initiator state description 
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5.4.2 System Test Participant State Machine 

 

Started

SystemTest

/onEntry: ECL_irqEnable
/onExit: ECL_irqDisable

ECLcb_irq
C: ECL_readSignal == low

Valid parameter sequence received
A: TEAcb_start(P1P5)

TEA_result(On)
A: Store On

Idle

/onEntry: ECL_irqEnable
/onExit: ECL_irqDisable

Stopped

STP_start
A: ECL_irqConfig

STP_end
A: ECL_irqDisable

A: T_stop(all)

StartSequence

ECLcb_irq
C: ECL_readSignal == low
A: STPcb_status(Started)

Invalid start sequence received
A: STPcb_status(FinishedError)

ParameterSequence

Valid start sequence received
Invalid parameter sequence

A: STPcb_status(FinishedError)

Tcb_timeout(t3)
A: ECL_setSignal(EnOn)

A: STPcb_status(FinishedOk)

ResultSequence

/onEntry: t3 = T_start(tEn)
/onExit: T_stop(t3)

 
Figure 5-3: System Test participant state machine 

 
Figure 5-3 illustrates a state machine that a system test participant implements. Table 5-2 describes 
the state used in Figure 5-3. 
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State Description 
Stopped This is the initial state after startup. 

The state changes to “Idle” when function STP_start is called. STP_start 
configures the interrupt and reserves system resources. 

Started This is the parent state for all states except “Stopped”. 

The state changes to “Stopped” when function STP_end is called. 
STP_end disables the interrupt, stops all timers, and frees system 
resources. 

Idle In this state, the participant waits for a TSI. On entry, the ECL interrupt is 
enabled in order to get notified on ECL level changes. On exit, the 
interrupt is disabled because up to the parameter sequence all ECL 
changes are polled. 

The state changes to “StartSequence” if function ECLcb_irq is called 
and the ECL level is low. The application is notified about the start. 

StartSequence In this state, the participant waits for the start sequence to be sent by the 
initiator. 

The state changes to “ParameterSequence” when a valid start sequence 
is detected. The start sequence consists of tTSI and its optional retries 
and also includes tStartUp. 

The state changes to “Idle” in then case of an invalid start sequence, for 
example, if the timing of tTSI is not correct. The application is notified 
about the ECL error. 

ParameterSequence In this state, the participant waits for the parameter sequence to be sent 
by the initiator.  

The state changes to “SystemTest” when a valid start sequence is 
detected. In this case, the information about a requested system test is 
communicated to the test execution application by calling TEAcb_start. 
The parameters of TEAcb_start (P1 – P5) signal the type of system test 
which must be executed.  

The state changes to “Idle” in the case of an invalid parameter 
sequence, for example, if the timing of tTestStart is not correct. The 
application is notified about the ECL error. 

SystemTest In this state, the participant is executing the system test. On entry, the 
interrupt is enabled to get notified about the beginning of the result 
sequence. On exit, the interrupt is disabled. 

The state changes to “ResultSequence” if ECLcb_irq is called and the 
read in ECL signal is low. 

The state transitions to itself if function TEA_result is called. The result 
On is stored for later sending. 

ResultSequence In this state, the participant waits for its result time slot and then reports 
the En and On values to the initiator. On entry, timer t3 (tEn) is started. 
On exit, timer t3 is stopped. 

The state changes to “Idle” when timer t3 expires. The participant 
transmits En/On to the initiator and notifies the application about 
successful execution of result transmission. 

Table 5-2: ECL participant state description 
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Notes: 
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