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Corrections to ES-XW7T-1A278-AC 
Updated 6/07/06 

 
The following are corrections to errors and omissions identified in the specification.  Note that 
this information is updated as needed therefore the user is encouraged to check this file on a 
regular basis for additional corrections 

 
Text shown in blue represents text from ES-XW7T-1A278-AC.  Corrections to this text are 
shown in bold red. 
 
Page 9, Functional Performance Status, Definition of Status II 
The sentence should read: 
The function may deviate from designed performance, to a specified level, during exposure to a 
disturbance or revert to a fail-safe mode of operation, but shall return to normal automatically 
immediately following removal of the disturbance. No effect on permanent or temporary 
memory is allowed (see fail-safe mode). 
 
Page 14, Table 6-1: Requirement Selection Matrix 

·  Remove note 2 for Passive modules 
·  Voltage Overstress (CI 270) is applicable to Brush Commutated Motors (Category BM) 

 
Page 17, Section 7.2.2, second paragraph 
The sentence should read: 
Measurement times listed in Tables 7-3 and 7-4 may be increased depending on DUT 
operation.  This is particularly critical for low repetition rate signals.  For Bands EU1 and G1, 
it is recommended that the measurement time (stepped receivers) be equal to 1/f, where f is the 
signal repletion repetition rate. 
 
Page 19, Table 7-3, Maximum Step Size 
The maximum step size shall be reduced from 50 kHz to 5 kHz 
 
Page 21, Section 8.0, Applicability for Electric Motors: BM, EM 
The current wording states: 
For electric motors that operate with intermittent duration AND with direct operator control, 
this requirement may be relaxed or waived with written approval from the vehicle program 
chief engineer or their designate prior to program approval. 
 
The tense of this statement has been change for North American applications to exclude this 
requirement unless required by the vehicle program chief engineer or their designate prior to 
program approval. 
The new wording is shown below: 
For components used exclusively in North America, CE 420 is not applicable for electrical 
motors (either brush commutated or electronically controlled) that operate with intermittent 
duration AND with direct operator control via depression of a switch.  This exclusion shall be 
documented on the sheet one drawing of the component's engineering specification.  Note 
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however, this requirement shall be applicable if required by the vehicle program chief engineer 
or their designate prior to program approval, 
 
Page 24, Section 9.2, first bullet point 
The requirements for the relay switch call for the use of device with a 30 A contact rating.  The 
current rating may be reduced as long as the rating accommodates the peak current of the DUT.  
Make sure that this is a 12 VDC relay.  Use of relay switches with higher voltage ratings may 
lead to higher measured transient levels during testing. 
 
Page 25, Section 9.4 
The sentence should read: 
Report the peak positive and negative transient voltages exceeding the trigger level limit for 
each time base. 

Page 26, Table 10-1, Note 1 
The sentence should read: 
For audio, video and RF functions, some degradation in performance (e.g. distortion) is 
permitted, but shall be defined and quantified in the component/subsystem's engineering 
specification EMC test plan. 

Page 29, Figure 10-2 
The test harness configuration for Differential Bulk Current Injection (DBCI) depicted in the 
specification is incorrect.  The power return (i.e. ground) wiring should be routed as depicted 
below: 
 

55

3 2

55

3 2 1

44
 

(a) 
DBCI 
 

`Key: 
1 DUT 4 DUT Ground Wire 
2 Injection Probe 5 Insulating Support 
3 Test Fixture  

 
The power return wire(s) must remain bundled with the test harness except where the injection 
probe is located.  This can be accomplished by taping the power return wire(s) to the test 
harness except at the injection probe location. 
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Page 30, Table 10-3 
Requirements for Bands 6 and 7 have been reduce for most components.  Revised Table 
10-3 is shown below. Changes have also been made to the modulation to eliminate the 50 
pulse burst every 1 sec.  This greatly simplifies the modulation profile. 

Table 10- 3:  Requirements  400 – 3100 MHz (Revised) 

Band 
Frequency 

Range  
(MHz) 

Level 1 
(V/m) 

Level 2 
(V/m) Modulation 

4 400 - 800 50 100 CW, AM 80% 

5 800 - 2000 50 70 CW, Pulsed PRR= 217 Hz,  
PD=0.57 msec(2) 

300  
6 1200 - 1400  n/a 

600 ( 3) 

300 
7 2700 – 3100 n/a 

600 ( 3) 

Pulsed PRR= 300 Hz,  
PD = 3 usec (1,2, 4) 

1. PD shall be extended to 6 usec when testing using the reverberation (mode 
tuned) method.  See 10.4.2.2 for additional detail. 

2. Pulsed field strength requirements are peak (maximum RMS, measured within 
the pulse) levels. 

3. 600 V/m requirements are only applicable to selected components associated 
with supplemental restraints system including frontal crash sensors.  Contact 
FMC EMC department for specific applicability 

4. Dwell time shall be 1 second 

 

Page 33, Section 10.4.2.2, step h) 
There is a typographical error in the equation for Test_Input_Power that will affect test 
results.  The incorrect equation currently reads: 
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Page 34, Table 11-1 
Error in equation for magnetic field limits from 340 – 10,000 Hz. 

Requirement Functional Per formance Status 
Frequency  

(Hz) 
Level (dBpT RMS) Class A Class B Class C 

50 – 340 L = 163 – 39.64* log(f /50) (1) I I I 

340 – 10,000 L = 130 + 20.43* log(f /340) (1) I I I 

600 – 10,000 122 (2) I - - 
 
 

Page 39, Figure 12-1 
The notes at the bottom of the page state that when measuring the voltage at the test point, a 10 
X high impedance probe (1 M ohm, C �  4 pf).  The capacitance requirement was incorrect.  
The capacitance should be less than 10 pf, which is commonly found with passive 10X high 
frequency probes.  An example of this would be an Agilent 1160A. 

 
Page  41, Figure 12-3 
The test setup for shielded wiring requires that the shield's drain wire be separated by 6 mm 
from the other wiring as depicted below.  This was not clear in Figure 12-3 in the specification.  
Deviations from this configuration, requires written concurrence from the Ford EMC 
department. 

= 150 mm

6 mm

6 mm

6 mm

6 mm

6 mm

6 mm

6 mm

6 mm

Other wiring
in test setup

 
 
Page 45 and 46, CI 220 Pulses D, E, F and G 
The waveform parameters for each waveform are for open circuit conditions.  Voltage values 
for matched load conditions are reduced by 50% of the open circuit values listed.  Voltage 
tolerances for both open circuit and loaded conditions shall conform to the requirements of 
Table 4-1 of the ES-XW7T-1A278-AC.  Timing tolerances for Pulses E, F and G, for both 
open circuit and loaded conditions shall be within the tolerances specified in ISO 7637-2.  
Timing tolerances for Pulse D shall be within +/- 20% unless otherwise stated. 



 

Page 5 of 10 

Page 46, Figure 14-3 

The figure incorrectly illustrated US to be equal to 150 volts impressed onto UP thus yielding a 
peak positive transient of 163.5 volts.  The value of US is equal to 150 volts, but represents the 
peak positive transient voltage.  The corrected figure is shown below. 

 

Figure 14- 1:  Test Pulse F 
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Test pulse F simulates the 
interruption of a current through 
an inductance switched in 
series with the DUT.  Only 
power supply and control 
circuits with direct connection to 
battery shall be exposed to this 
test pulse.  The test pulse is 
equivalent to Test Pulse 2 
delineated in ISO 7637-2. 

 
Test pulse F - Parameters 

Up 13.5 V 
Us 150 V 
tr 1 us 
td 50 us 
t1 200 –500 ms 
Ri 4 ohms 

Waveform voltage begins and ends 
at Up 
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Page 46, Figure 14-4 
There were a number of technical mistakes with pulse G.  The intent was for the pulse to be 
identical to CI 240 from the older Ford specification (ES-XW7T-1A278-AB).  The figure and 
table below provides clarification with respect to the voltage and timing characteristics for 
open circuit and loaded (RL= Ri =0.5 � ) conditions.  
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Test pulse G simulates the transient 
produced due to sudden disconnection 
of the electrical load from the 
alternator.  The pulse shall be applied 
to all power supply and control circuits 
with switched or direct connection to 
battery.  The test pulse is equivalent to 
Test Pulse 5 delineated in ISO 7637-2. 

 
Test pulse G - Parameters 

Open Circuit Conditions 

UP 13.5 V 
US 73.5 V 
tr 1 – 10 ms 
td 300 ms +/- 20% 
t1 30 s 
Ri 0.5 

Loaded Conditions (RL = Ri ) 

Up 13.5 V 
Us 43.5 V 
tr 1 – 10 ms 
td 150 ms –/+20% 
t1 30 s 

Waveform voltage begins and ends at Up 
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Page 47 Figure 14-9, Section 14.2 
The figure title refers to Pulse 5.  The reference should have been Pulse G.  The value of RL 
should have been 0.5 ohms, not 0.7 ohms.  The text in section 14.2 is updated to reflect these 
changes. 
 

Figure 14- 2:  Test Set-up Modification for Application of Pulse G 

 

RL
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Applications
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14.3  Test Procedures 

a) Prior to testing: 

·  For Pulses D, E, F and G adjust the transient generator to voltage levels listed in 
Figures 14-1 through 14-4 with the DUT disconnected (open circuit condition).   

·  For Pulses A, B, C, and D verify that the output of the transient test circuit (open 
circuit conditions) produces waveforms typical of those illustrated in Annex F. 

b) Connect and activate the DUT.  Verify that it is functioning correctly. 
c) Except for Pulse G, apply each test pulse listed in Table 14-1 to each DUT power 

and control circuit one at a time unless analysis demonstrates that testing each 
circuit individually is unnecessary.  The analysis shall be documented in the EMC 
test plan and approved by the FMC EMC department prior to commencement of 
testing.   

d) Prior to application of Pulse G, connect the 0.5 ohm resistor across the Transient 
Pulse Generator as illustrated in Figure 14-9.  Connect the optional diode for CLD 
applications only (the default condition excludes the diode).  Pulse G shall be 
applied simultaneously to all power and control circuits. 

e) Monitor DUT functions before, during, and after application of each series of test 
pulses for the time stated in Table 14-1. 
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Page 50, Table 15-1 
The duration of the listed is incorrect.  It should read 60 seconds, not 30 minutes. 
 

Table 15- 1:  Power Cycling Requirements 

Functional Performance 
Status (2) 

Waveform 
(1) Application Duration 

Class A Class B Class C 

A 

Power & control circuits 
connected to battery via the 
IGN 1 (RUN) contact of the 
ignition switch. (i.e. circuits 
active in RUN but not START). 

II II II 

B 

Power & control circuits 
connected to battery via the 
IGN 2 (RUN/START) contact 
of the ignition switch (i.e. 
circuits active during RUN and 
START).  Also includes 
connections to battery through a 
relay switch. 

II II II (3) 

C 

Power & control circuits 
connected to battery via the 
START contact of the ignition 
switch. (i.e. circuits active only 
during engine START). 

II II II 

D Power & control circuits connected 
directly to Battery 

2 cycles 
separated 
by 30 min 

60 sec 

II II II 
1 Waveforms applied simultaneously to all power supply and control circuits. 
2 Any degradation in performance shall not inhibit the ability of the vehicle to start 
3 Class C functions required for starting the engine are Status I 

 
 
Page 53, Section 16.1, Table 16-1, 16-2 
The frequency range listed is incorrect.  The range should be from 50 to 5000 Hz.  The test 
duration at each frequency has been reduced from 60 sec. to 2 sec.  The frequency step size 
(Table 16-2) is also changed as shown below: 

Table 16- 2: Test Frequency Requirements 

Test Frequency Range Frequency Step (Hz) 
50 - 100 10 

100 - 1000 20 
1000 – 5000 500 
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Page 58, Waveform F 
Waveform verification measurements should be made with a 1000 ohm resistor on the output 
of the generator. The resistor is not present during testing of the DUT.  Note, during relay 
chatter, positive and negative going transients will be observed on the output waveform.  
Although this is not depicted in figures, 17-6 and 17-7, this is considered normal.  Suppression 
across the relay contacts or across the relay coil shall not be used.  This affects the chattering 
characteristics of the relay and, in some cases may damage the contacts. 
 
Page 62, Section 18.0 
The requirements apply to Brush Commutated Motors (Category BM) 

Page 67, Section 19.3.2 
Step b), second sentence should read: 
If the DUT has remote inputs that are accessible by the operator (e.g. switch inputs, 
communications bus circuits accessible via diagnostic connectors), apply contact and air 
discharges directly to the connector pins as illustrated in Table Figure 19-2.   
 
Page 71, Table B-3 
The table requires addition of the following requirement 

ICs, capacitors, 
inductors 

Manufacturer Change 

Shall be reviewed by 
EMC department to 
determine the extent 
of testing 

-- 

 
Page 82, Test Pulse B2 
The paragraph should read: 
Test pulse B1 simulates the voltage transient produced due to low-side switch-off of a high low 
current (< 0.4 ampere) inductive load. Only control circuits are exposed to this test pulse.  
Pulse B2, has similar characteristics as Pulse A2 except with opposite polarity.   

 
Page 86, Figure G-2 
Reference 7 in the reference key should state that the switch is closed for Pulses A1 and B1 
(not A1 and C).  Corrected reference key is shown below: 

Key (Figures G-1, G-2) 
1 Vehicle Battery (12 VDC) 5 Resistor: 6 ohms +/- 5 % 
2 5 uH Inductor (50 amp)*  

(Osborn Transformer Part Number 8745) 
6 Resistor: 100 ohms +/- 5% 

3 Relay Sub-circuit (see Figure G3 for 
detail) 

7 Switch: SPST (1 amp).  Switch 
closed for Pulses A1 and C B1. 

4. Inductor: 100 mH @ 1amp* 
(Osborn Transformer Part Number 
32416) 

 

*  Critical Component, no substitutions permitted without written 
authorization from the FMC EMC department. 
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Page 87, Figure G-3 
The frequency of the function generator stated in the reference key should be 0.2 Hz, not (0.1 – 
20Hz).  The timing diagram, however, is correct. 

Key: 
1 Vehicle Battery Connection 
3a Function Generator (0.2 Hz square wave) 
3b Resistor: 51 ohms .25 watt 
3c 12 volt AC Relay: Potter & Brumfield KUP-14A15-12 (1) 
3e NPN Transistor: TIP 41 
3e Zener Diode: 39V, 5W (1N5366A) 
3f Test Switch: SPST Switch 

1 Critical Component:  No substitutions permitted without 
written authorization from the FMC EMC department.  See 
Annex H.  Relay should be replace after 100 hours of usage 

 

Page 87, Figure G-4 
The relay circuit illustrated in Figure G-4 will not function properly for products with high 
capacitance circuits.  This issue may be corrected by using the circuit shown below.  The same 
Potter & Brumfield is used. 
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Page 82, Test Pulse B2  
Typo in paragraph description of Test Pulse B2.  Corrected paragraph: 

Test Pulse B2 
Test pulse B1 simulates the voltage transient produced due to low-side switch-off of a 
low current (< 0.4 ampere) inductive load. Only control circuits are exposed to this test 
pulse.  Pulse B2, has similar characteristics as Pulse A2 except with opposite polarity.   

 
Page 25, paragraph 9.3 
Test procedure steps are mistyped.  Steps e) and f) should be labeled as steps g) and h). 


