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           “Vehicle Sensors & Scan Tools”  
 

KS (Knock Sensor) consists of a piezoelectric element 

a�ached to the cylinder block to detect engine knocking 

conditions. Knocking in the cylinder block is converted to 

an AC varying voltage signal which is sent to the PCM 

and used for timing adjustment. 

 

VSS (Vehicle Speed Sensor) is an AC or DC voltage de-

pending on the sensor installed. This sensor informs the 

PCM of the rate of acceleration and how fast the vehicle is 

moving. VSS is a major input to the TCM (Transmission 

Controller Computer). 

 (Con’t on page 4)      

Figure 1 
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What is TST?  
TST is a group of dedicated technicians and instructors committed to 
the continuing education of our fellow technicians. We provide  train-
ing seminars to technicians at a reasonable price. TST brings our 
members nationally known instructors and state of the art training.  
Our Goal & Mission Statement 

 Keep our fellow technicians up to date with the latest technology. 

 Provide training seminars for a reasonable price. 

 Deliver information that the technician can use now. 

 Keep technicians informed of information affecting our industry. 

 Increase consumer awareness of what a good technician is. 
    

Why join TST? 
TST membership includes special pricing on weekday night sem-
inars and the occasional full Saturday seminar. With a $99.00 yearly 
individual or shop $299.00 membership, the simulcast are only 
$20.00. TST seminars are NOT sales or product seminars. The in-
structors that TST brings in are all “hands-on” industry experts with 
up to date, cutting edge knowledge that you can use in your shop the 
next day. That’s 99 dollars for a seminar in which you are able to 
learn something useful, for fixing those tough jobs that we all see on 
a regular basis. Our instructors are masters at making the complex 
understandable. Membership also includes a newsletter full of real 
world technical articles, diagnostic case studies, and solutions to the 
kinds of problems you see in your bays each week. 
 
The following are some of TST’s regular instructors:    
Bernie Thompson of ATS   
John Thornton of Autotrain Inc.                                         
Wayne Colonna of ATSG  
Jorge Menchu the “Labscope Guru,” AES Wave 
John Anello of Auto Tech On Wheels   
Mark Warren of World Pac / Motor Magazine 
Brandon Steckler of CTI & Motor Age Magazine 
Peter Meier of Motor Age Magazine 
Ken Zanders of Illinois Air Team 
"G" Jerry Truglia of A.T.T.S. Inc.  
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            “Vehicle Sensors & Scan Tools” (con’t from p. 1)                                                                                                                 

Cooling System Diagnosis BAD 

 

Cooling System Diagnosis Good 
 (Con’t on page 5)   

Figure 2 

Figure 3 
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            “Vehicle Sensors & Scan Tools” (con’t from p. 4)   

Scan Tool Fuel T                                                                                                                         

What’s the problem? 
 

          _____________________________ (Con’t on page 6) 

Figure  4 

Figure  5 
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Sensor Simulators - Resistance Decade & Capacitance Decade Boxes 

A sensor simulator can be used to substitutes a sensor signal. This type of 

equipment can be used to check the computer circuit making sure there is a 

response to the input signal from the simulator. A decade box is used to in-

sert resistance in a circuit such as a CTS to check the PCM response. A capaci-

tance box is used to control electrical noise from a possible solenoid or alter-

nator. 

 

TIME OUT… Things to be aware of… 

 ADAS (Advanced Driver Assistance Systems) can cause driveability issues. 

Example is the system detectors another vehicle it may apply the brakes, 

turn the steering wheel, cut power and perform some other function. 

 

 Start Stop systems cut the engine out when the vehicle comes to a stop. 

There are enable criteria that must be met such as engine temperature, AC 

system to name a couple. 

(Con’t on page 10) 

              “Vehicle Sensors & Scan Tools” (con’t from p. 5)   

Figure 5 
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Cheat Sheet Of Common Sensors & Actuator Specs 

 

A/F Sensor - when volts are LOW the mixture is RICH, when voltage 

is HIGH it’s LEAN. 

 

When amps are negative or low amps it’s rich, when it’s positive or 

high amps it’s lean (to measure Amps use a meter in series connected 

to the signal wire) currently only expensive amp clamps cannot read 

that low - 3mA to 3mA. 

2.8 V (Honda/Acura)  

1.9 V (Hyundai/Kia) 

2.2 V Mitsubishi  

1.4 V up to 2006 - 2007 and up 2.2 V (Nissan/Infiniti)  

2.4 V (Subaru)  

3.3 V (Toyota) 

1.00 Lambda (all European manufacturers). 

 

 

BARO - Should be 29.9 at sea level. BARO has dramatic effects on 

timing and fuel trim, measured at idle or WOT from MAF/MAP 

sensors or PCMs. Weather and altitude changes BARO readings. 

• Sea Level to 1000 ft = 18 to 22 

• 1001 ft. to 2000 ft = 17 to 21 

• 2001 ft. to 3000 ft = 16 to 20 

• 3001 ft. to 4000 ft = 15 to 19 

• 4001 ft. to 5000 ft = 14 to 18 

• 5001 ft. to 6000 ft = 13 to 17 

• 6001 ft. to 7000 ft = 12 to 16 

• The higher the altitude the lower the vacuum. 

Here’s a rule of thumb: 1 inch of vacuum per 1000 feet. 

 
(Con’t on page 11) 
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             “Vehicle Sensors & Scan Tools” (con’t from p. 10)   

Cheat Sheet Of Common Sensors & Actuator Specs 

 

Circuit Voltage High (Scan Data) = Open Circuit 

 

Circuit Voltage Low (Scan Data) = Short 

 

CAM - Controls fuel 

 

No Start Tip with CAM & CKP Connected - Disconnect every sensor 

one at a time until the engine starts. 

 

CKP- Controls spark and timing, should show RPM during a start 

a�empt (most engines) 

 

Databus V 

Low volts = means a short-to-ground in the network 

High volts = open circuit in network 

 

Diagnose opens and shorts: unplug the wire at the sensor/load and 

module, use the Power Probe and power the wire, check if you’re 

ge�ing 12 V on the other end of the DISCONNECTED wire (connect 

your meter on HOLD) at wires other end. If Power Probe blows the 

fuse, the wire’s circuit has a short to ground. If you do not read 12 V 

the circuit has an OPEN. 

 

Engine Vacuum - 2-5 in. engine cranking, 17 to 20 in. engine running 

                                                       

EGR - Should be at 0% or 0 counts at idle or the engine will run 

rough or possible not start. 

 

 (Con’t on page 12) 
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Cheat Sheet Of Common Sensors & Actuator Specs 

 

 Fuel Flow at idle - 0.4 a gallon 4 cyl, 0.5 a gallon for, 4 cly supercharge 

- turbo and 6 - 8 – 10 cylinders. 

 Fuel Injector - Windings should be at 10-15 ohms (TBI and GDI 0.5 

ohm) 

 If injector has 12V at both sides, computer is not grounding it, or the 

engine is not running. 

 GDI injectors are controlled by the PCM for both power at 65V and 

ground. 

 Voltage drop should be below 100 mV 

 If you activate a single injector at a time and record fuel pressure, the 

injector with abnormal pressure drop is bad. If measuring PSI, a 

difference of more than 1.5 psi is bad. 

 

Fuel Injectors 

Most injectors should pull about 900 mA or a bit more not exceeding 

1.2 amps (1200ma), 4-5 Amps Peak and Hold, 7 – 10 Amps Pulse Width 

Modulated (35 V or more voltage at peak on all injectors). GDI 

injectors use a different circuit that may pull 8 or more amps due to 

the circuit and high fuel pressure. GDI injectors use 65 volts via a 

boost converter (capacitors) that takes 12 volts and boost it to 65 

volts. 

 

Injector Balance Test - Disable an injector and record RPM drop. 

Remember to disable IAC if equipped. 

 

      Next month more cheat sheet and case studies 

                                                    Article by  

                                             “G” Jerry Truglia 

                  TST Founder- President - ASE Master Technician 

               “Vehicle Sensors & Scan Tools” (con’t from p. 11)   

Figure 9 
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Webinars Recording 

 

If you missed the TST Big Event you can purchase the recording to view 

from the Webinar recording Tab. The Motor Age TST video is up for free 

along with other paid and free videos. All of our instructors are the best in 

their field. 
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