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SOME THINGS YOU SHOULD KNOW

A CAUTION: EXHAUST GAS

When performing any checks with the engine running in
an enclosed space such as a garage, be sure there is
proper ventilation. Never inhale exhaust gases; they
containcarbon monoxide, acolorless, odorless extremely
dangerous gas which can cause unconsciousness or
death.

A CAUTION:

To help avoid personal injury always set the parking
brake securely and block the drive wheels before per-
forming any checks or repairs on the vehicle.

DISCLAIMER

The Mastertech is designed for use by trained service personnel
only. |t has been developed for the sole purpose of diagnosing and
repairing automotive electronic systems. Every attempt has been
made to provide complete and accurate technical information
based on factory service information available at the time of
publication, However, the right is reserved to make changes at any
time without notice.

FCC COMPLIANCE

This equipment has been tested and found to comply with the limits
for a Class A digital device, pursuant to Part 15 of the FCC Rules.
These limits are designed to provide reasonabie protection against
harmful interference when the equipment is operated in a commer-
cial environment. This equipment generates, uses, and can radiate
radio frequency energy and, if notinstalled and used in accordance
with the instruction manual, may cause harmful interference to radio
communications. Operation of this equipment in a residential area
is likely to cause harmful interference in which case the user will be
required to correct the interference at his own expense.

Copyright © 1999 Vetronix Corporation Printed in USA 4/99
TECH 1%, TECH 1A%, and mastertech® Manual P/N 02002725
are registered trademarks of Vetronix Corporation
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INTRODUCTION

This manual describes the operation of the Mastertech Multi-
function Tester (MFT) Program Card. Please read the entire
contents of this manual and familiarize yourself with the tester
hardware before beginning any diagnostic test procedure.

The MFT software provides the following functionality:
+ Scantest

The Mastertech Scantest mode uses the vehicle's diagnostic
Data Link Connector (DL.C) to combine the traditional scan tool
functions with bi-directional test capabilities. The Scantest mode
allows you to look at diagnostic data parameters and trouble
codes as well as capture data during road tests.

* Multi-Function Display

When viewing scan data using both the program card and TECH
1 application cartridge, the Mastertech uses a muiti-function
screen mode that displays diagnostic information in a split screen
view (Upper half scan data and lower half digita! meter). The split
screen can simultaneously display vehicle serial data parameters
and meter type measurements all on one screen.

» Enhanced Functions

The scan tool data can also be viewed using the Enhanced
Functions. Enhanced Functions makes use of the large tester
screen to display live serial data parameters in several different
easy to understand display screens. Enhanced Functions in-
clude; Custom Data list mode, Bar Graph Mode, Line Graph
Mode, Enhanced DTC's, Enhanced Snapshot and Enhanced
Data Replay.

¢ Digital Meter
The Digital Meter functions are capable of measuring the follow-

ing automotive signals: Voltage, Frequency, Duty Cycle, Puise
Width, Current and Temperature.
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» Oscilloscope

The Oscilloscope supports measuring and displaying common
automotive analog and digital signal waveforms found on all
electronically controlled vehicles. The oscilloscope is a great tool
for finding intermittent electrical problems as well as verifying
automotive sensor & actuator signals. The Oscilloscope user
selections include: Single Channel, Dual Channel, Current Probe
and Waveform Assistant modes of operation.

+* Tech Toolbox

The Tech Toolbox supports math functions (calculator, unit
conversions, formula computation), clock functions (stop watch,
count down timer) and shop functions (parts, labor and total
estimates, technician earnings).

HELP FEATURE

One very important feature of the Mastertech MFT is the Help
feature. Help is available while using any of the Multi-Function
Tester functions by pressing HELP on the keypad. The help
feature provides information on the keys available for the
particular mode and a description of the function (or mode) that
you are currently using. While the operator's manual contains all
information about the Multi-Function Tester operation and should
always be used, it is our hope that the help feature will limit your
time referencing the operator's manual

SUMMARY

The Mastertech is an automotive diagnostic tool that is designed
to work for you in an automotive environment, and will remain as
the center of a powerful diagnostic toolset. Please continue
reading the manual to become familiar with Mastertech functions
and capabilities before engaging in diagnostics for the first time.
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1.0 GETTING STARTED

The Multi-Function Tester (MFT) Program Card contains the soft-
ware to operate the Mastertech in three configurations:

» Stand-alone Functions
* Vehicle Data Link Diagnostics
* Digital Meter/Oscilloscope Functions

The MFT Program Card must be installed in the Mastertech before
any of the configurations can be used.

The following steps must be performed to use the Multi-Function
Tester Program Card.

1. Insert the program card into the siot on the upper right side of
the tester (below the display). The program card slot is keyed
so the card can only be installed in the proper orientation.

2. If you wish to perform cartridge based scan test diagnostics,
insert an application cartridge into the cartridge slot at the top
rear of the tester. Application cartridges include: Tech 1
Muttiple Application Cartridge {(MAC) and Mass Storage Car-
tridge (MSC).

INSTALLING A
PROGRAM CARD
AND CARTRIDGE

i} APPLICATION
¥ CARTRIDGE

1-1
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3. Connect the tester to a power source. A power source may be
the vehicle cigarette lighter, battery clips, 16-pin (J1962) OBD
Il data link connector, or the AC/DC power supply. The
Mastertech will illuminate a green LED on the right side to
indicate that 12v power is applied to the tester. Refer to the
Mastertech Operator's Manual for further instructions.

Press the G key.

1.1 POWER UP DISPLAY

EASTERTEEET
MFT PRO BERIES

VERSION 1.0
PRESS [ENTER]

MAIN MENU

MASTERTECH PRO:
Fl: SCANTEST,METER,
OSCILLOSCOPE,
EMISSIONS

OEM APPLICATIONS:
F2: HOWDA/ACURA
F3: KIA MOTORS
Fi: TOYOTA/LEXUS
F5: PASSPORT/SLX

ATTENTION?
SETUF INFORMATION
FOR CARD NOT FOUND
SETUP IS REQUIRED

Possible causes:

5 New program card

8 Internal lithium
battery replaced
or dead

Press [ENTER]

When the tester is powered up with the
Multi-Function Tester Program Card in-
stalled, the tester displays the Power Up
Screen. Press to go to the
MAIN MENU.

NOTE: This display will not appear if
none of the program card based OEM
applications were purchased along with
the Multi-Function Tester Program Card.

NOTE: If the ATTENTIONI screen is
displayed, press until the
FUNCTION MENU is displayed, then
press to select SETUP from the
menu. Refer to Section 6.0 to set up the
tester.

1-2
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1.2 HELP SCREENS

A list of the active keys for the screen displayed on the tester is
available by pressing the key. The HELP screens display
information about which key to press to select a different mode, how
to move the marker (cursor or highlight}, print, or exit from the
display. The example #lustrates the Key Help screen displayed
when is pressed while oscilloscope is active. For some
functions, pressing @9 will display additional information about the
active function. Small arrows displayed in the lower right corner of
the display indicate that more information is available by pressing

(1 g | )

When G[EE When @
is pressed. is pressed.
KEY HELP DISPLAY CONTROL
1.TIME: Pressing "1"
bt Change value of Lhe selects the Set Time Scale
highlighted item: mode.  The Line s¢ale can
|H - Time Siale then be changed by
28 - Walt Siale pressing Lhe t and 4 keys.
hH - Trigger Lewel
4: - Ground Level 2.UDLT: Preszing "2"
selects the Set Uoltiage
Si Trigger Edge (td) Scale node, The woltage
£l Trig Mode (a,s,n) s¢ale can then be changed
T Freeze Display by pressing tre t and 4
ar Pop-Up Menu keys. In dual channel mode
pressing "2" again toggles
between chanhels A and B.
(£ [ 2 3]

1.3 SCREEN PRINT

With the MFT Program Card installed, the Mastertech has the
capability to perform a screen print to a compatible printer. The
screen print function is available in any MFT Program Card opera-
tion. Press and simultaneously to print the currently
displayed Mastertech screen.

1.4 MENUS

Menus display the available function selections. To activate a
function, press the key, - B, next to the desired function.
Alternatively, use @@ and @ to move the highlight barto the desired
function and press the key.

1-3
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1.5 FUNCTION MENU

The FUNCTION MENU is the top level
selection menu for the Program Card.

FUNCTION HENU

L o CANTEST This menu provides access to all of the
FZ2: DIGITAL HMETER i
F3: 0SCILLOSCOPE Program Card functions.

F4: EMISSIONS
NOTE: The EMISSIONS function is
FO: TECH TOOLBOX only applicable for the PXA-1000 Gas
F9: SETUP Analyzer.

Please refer to the appropriate section in this manual for more
information on each of these function groups.

FUNCTION SECTION
F1: SCANTEST 2.0
F2: DIGITAL METER 3.0
F3: OSCILLOSCOPE 4.0
F4: EMISSIONS *
F8: TECH TOOLBOX 5.0
F9: SETUP 6.0

* For information on the EMISSIONS function, please refer to the
PXA-1000 Gas Analyzer Manual (P/N 02002067). Emissions
sub-modes include Gas Analysis, 025 Waveform, Set Gas/
Scantest, and Replay Snapshot.



|

i

B B R B T B B B o e e e e e e e e R B O B S R B R R S B R S

MULTI-FUNCTION TESTER OPERATOR’S MANUAL

1.6 STAND-ALONE FUNCTIONS

With the MFT Program Card installed, the Mastertech can perform
the following functions in the STAND-ALONE configuration:

+ Tech Toolbox (Math, Timer, and Shop Management Functions)
* Waveform Assistant
» Tester Setup Functions

No other connections are needed to use the Stand-alone Functions.

1-5
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1.7 VEHICLE DATA LINK DIAGNOSTICS

The Scantest mode is used to diagnose specific vehicie problems
via the DLC. The Mastertech communicates with the vehicle to
display ECU diagnostic data parameters as well as display and
clear diagnostic trouble codes. Depending on the selected Scantest
Application, the tester can also perform specific bi-directional
vehicle tests such as controlling engine RPM or performing a shift
solenoid actuator test.

The application software must be installed in the tester and the
tester must be connected to the Data Link Connector (DLC) on the
vehicle in order to perform diagnostics via the vehicle DLC. Alt
Stand-alone Functions are also avaitable. To perform the Vehicle
Data Link Diagnostics, the Mastertech must be set up as follows:

1. Insert the program card into the Mastertech.

2. For cartridge based diagnostics remove the cartridge cover
and insert the Application cartridge into the back of the tester.

3. Connect the DLC cable to the tester.

4. Depending on the vehicle and the tests to be performed,
connect the appropriate adapter or adapter cable to the DLC
cable.

5. Connectthe DC Power Cable to the DLC cable, then insertthe
cigarette lighter plug into the vehicle cigarette lighter socket.

6. If Digital Meter or Oscilloscope functions are required, see
page 1-9 to connect the Diagnostic Lead Set (DLS) kit to
the tester.

7. Turn the vehicle ignition ON.
8. Press (&) to turn the tester ON.

9. Select the vehicle that you wish to test and the appropriate
diagnostic mode.
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MASTERTECH CABLE AND ADAPTER CONNECTIONS

: : z @ APPLICATION
CARTRIIGE
i

Bt
i

| -
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R WFT PROGRAM
> CARD

e
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R L
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1.8 DIGITAL METER/OSCILLOSCOPE FUNCTIONS

The Diagnostic Lead Set (DLS) kit provides input to the following
test capabilities:

* Digital Volt Meter

Duty Cycle Measurement
Frequency Counter
Pulse Width

Current Probe
Temperature Probe
Oscilloscope

The Diagnostic Lead Set {DLS) kit must be connected to the
Mastertech in order to perform the Digital Meter and Oscilloscope
Functions.

All Stand-alone functions are available when using the Digital
Meter/Oscilloscope functions. To perform Digital Meter/Oscillo-
scope functions in conjunction with Vehicle Data Link Diagnostics,
a diagnostic applications cartridge must be installed and the tester
must be conrnected to the vehicle. Refer to Section 3.0 for Digital
Meter operating instructions, and Section 4.0 for Oscilloscope
operating instructions.

NOTE: The Diagnostic Lead Set (DLS) kit provided with the
Mastertech kit is only intended for automotive-type signal
measurement. Itis notintended to be lab-quality bench-top
test equipment.

Acmnon:

Do not connect the diagnostic leads to voltage potentials
greater than 20V, Tester damage could result from exces-
sive voltage levels.

1-8
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The following steps must be performed to connect the Diagnostic
Test Lead Set to the Mastertech:

1. Connect the Diagnostic Lead Set {DLS) Adapter to the I/P port
on the lower right side of the Mastertech.

2. Connect the Diagnostic Lead Set (DLS) dual cable to the
Diagnostic Lead Set (DLS) Adapter.

3. Install DLS tips (test pin probes, alligator clips, or insulation
piercing hooks) onto the DLS dual cable.

NOTE: Voltage potentials greater than 20V require an Enhanced
Diagnostic Lead Set (EDLS).

DIAGNOSTIC TEST LEAD SET (DLS) KIT

MASTERTECH
< MFT
PROGRAM CARD

DLS
ADAPTER

DLS

TIP SET

1-9
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2.0 SCANTEST

The Mastertech ScanTest mode uses the vehicle's diagnostic Data
Link Connector (DLC) to combine the traditional scan tool functions
with bi-directional test capabilities. The ScanTest mode allows you
to look at diagnostic data parameters and trouble codes as well as
capture data during road tests.

Bi-directional testing allows you to control various aspects of the
vehicle's operations, such as tumning solenoids "on" and "off" or
overriding certain vehicle parameters (e.g. changing the RPM by
controlling the IAC). The bi-directional control capabilities vary from
vehicle to vehicle, and requires the use of a TECH 1 application
cartridge which must be operated from the multi-function display.

The ScanTest mode provides diagnostic tests that are specific to
the vehicle to be diagnosed. Refer to the cartridge operator's
manual for specific test availability.

In addition, certain vehicle makes, models, and systems allow the
use of Enhanced Mode functions for displaying and analyzing
data. Enhanced Data List or DTC Mode is available when [RCV]
FOR ENHANCED is displayed at the bottom of the multi-function
display screen. The Enhanced mode functions are explained on
page 2-6.

OPERATING PROCEDURE:
1. Press (@) to select ScanTest from the Function Menu.
2. Depending on the installed interface hardware and application

software, one of four Advanced Menu software screens will be
displayed.

241
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2.1 ADVANCED MENUS

When ScanTest is selected from the Function Menu, the Master-
tech performs a test to identify which interface hardware and
application software configuration is instalied.

i OBD Il Interface Circuitry is present, the tester will display one of
the following screens;

F1: SCANTEST

OBD I1 TEST MENU How 17, 95 11113213 am
CARTRIDCE. -
F2: SHNAPSHOT REPLAY (UERSION 3.2)
{ENTER>
-4 -
B.488.
[#EXIT]1 TO EXIT
Case 1: The Mastertech has Case 3. The Mastertech has
the OBD Il circuitry and MFT the OBD Il Interface Cir-
software installed, but does cuitry, MFT software, and a
not have a TECH 1 Applica- TECH 1 GM Mass Storage
tion Cartridge installed. Cartridge installed, or older
Tech 1 Application Car-
tridge.
SELECT APFLICATION
APPLICATION
GLOBAL OBDII (T1) CARTRIDGE
GM P/T
&M CHASSIS NOT INSTALLED
GM BODY SYSTEMS 4P
FORD P-T
FORD CHASSIS
CHRYSLER P-T
ACURA
CHRYSLER IMPORTS PRESS [ENTER]
Case 2. The Mastertech has Cased. The Mastertech has
the OBD !l Interface Cir- MFT software installed, but
cuitry, MFT software, does not have the OBD ||
and a high capacity MSC. interface Circuitry ora TECH

1 Cartridge installed.

22
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Mastertech Case 1: The Mastertech has the OBD Il circuitry
and MFT software installed, but does not have a TECH 1 Application
Cartridge instalied.

Afterthe hardware configuration has been determined, the Master-
tech will display the OBD I TEST MENU. This menu allows you to
proceed with vehicle communications via the OBD It FUNCTIONS
selection. It also allows you to replay data from previously captured
snapshot events without being connected to a vehicle.

Mastertech Case 2. The Mastertech has OBD Il Interface Cir-
cuitry, MFT software, and a TECH 1 Application Cartridge or 2MB/
8MB high capacity MSC installed.

For many of the TECH 1 Cartridges, the Mastertech will display
a list of the TECH 1 Applications ptus the Generic OBD |l Appliica-
tion. Use the @ .€9. @, and keys to highlight the desired
application and then press @¥ifZz) to selectit. [f more applications
are available than will {it on the display, the list of applications wilt
scroll when you get to the top or bottom of the display.

Mastertech Case 3. The Mastertech has the OBD Il Interface
Circuitry, MFT software, anda TECH 1 GM Mass Storage Cartridge
installed, or older Tech 1 Application Cartridge

When using the TECH 1 GM Mass Storage Cartridge, the OBD ||
software cannot be used with the TECH 1 Cartridge installed. For
these cartridges, the Mastertech will enter the TECH 1 mode where
the tester displays a 64-character window emulating the TECH 1
display.

Mastertech Case 4. The Mastertech has MFT software installed,
but does not have the OBD Il Interface Circuitry or a TECH 1
Cartridge installed.

In this case, no SCANTEST functions can be performed. In order
to acquire scantest functionality, you must obtain the OBD Il
Interface Circuitry, MFT software, or Application Cartridge from
your distributor.

2-3



MULTI-FUNCTIONTESTER OPERATOR’S MANUAL

2.2 MULTI-FUNCTION DISPLAY

The Multi-Function display of the

How &, 35 6156128 pm
o FORDY CHRVSLER ScanTest mode shows the
POWERTRAIN TECH 1 display along with a dlglta'
C?Eﬂgll:g()ﬂl meter. Diagnostic data parameters (se-
rial data), Diagnostic Trouble Codes

{DTCs) and additional information about
B . Ba , | the vehicle under test is shown in the
vehicle interface window in the top half
[=EXIT]1 TO EXIT ofthe display. Simultaneously, the tester

can display measured values from the
Diagnostic Lead Set.

The keypad is used to enter information, select tests, and answer
questions displayed in the vehicle interface window. Additional
special keys are used to change the meter measurement mode,
switch to Enhanced Functions or exit the ScanTest mode.

Multi-Function Display Keys

RCV Switch to or Exit from Enhanced Functions (when
available).

Exit Enhanced Functions.

©O@ENT) Change the digital meter mode.

(% JEXIT ] Exit ScanTest, and return to Function Menu.

Muiti-Function Display Vehicle Selection

The vehicle under test must be properly selected in the application
cartridge so that the tester uses the correct interface and protocol
to communicate with the vehicle. The vehicle selection process is
different for each auto manufacturer. Please referto the application
cartridge operator's manual for specific vehicte selection information.

If you are using the OBD Il software, there is no need to select the

vehicle because the tester will automatically determine the correct
interface and protocol to communicate with the vehicle.

2-4
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Multi-Function Display Diagnostic Functions

The actual diagnostic functions available are dependent on the
software installed and the vehicle being tested. Please refer to the
cartridge or software operator's manuai for more information on
available diagnostic functions.

In order to return to the FUNCTION menu from the ScanTest Mode,
press €3 @EIP (hold the € key and then press (ZALP). Other test
functions can then be selected (e.g. Oscilloscope} without terminat-
ing the scanfunction. Toreturntothe ScanTest, re-select SCANTEST
from the Function Menu. Operation will return to the previous
ScanTest display. This function only works while the Tech 1 screen
is displayed.

Multi-Function Disptay Digital Meter

In addition to serial data information, the tester can display mea-
sured voltage, frequency, duty cycle and pulse width on the multi-
function display screen. These measurements are made concur-
rent to viewing diagnostic test information in the vehicle interface
display box.

The Digital Meter measures voltages, frequencies, duty cycles, and
pulse width between the red and black leads of the DLS. The
measured value is displayed on the lower half of the screen. See
page 1-9 for instructions on connecting the Diagnostic Lead Set
(DLS) to the tester.

The currentiy selected measurement mode is indicated by the units
of the displayed value. When the voltage display is active, the units
are "V". When the frequency display is active, the units are "Hz" or
“kHz”, depending on the signal. When the duty cycle display is
active, the units are “%” and when pulse width is selected, the units
are microseconds "us" or milliseconds "Ms" depending on the
signal.

The multi-function digital meter mode can be changed by

pressing €)GEED (hold down the € key then press GILERD).
The display changes from voltage to frequency to duty cycle to
pulse width and then back to voltage.

2-5
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2.3 ENHANCED FUNCTIONS

Certain vehicte makes and models support Enhanced Functions of
the tester. The Enhanced Functions make use of the large tester
screen to display diagnostic data parameters in several different
forms. The ALL DATA mode displays up to 16 parameters at
a time. The LED/LIST mode uses the red and green LEDs to
indicate the status of switched signals. The Bar Chart and Line
Graph modes display the data values graphically. DTCs display and
Snapshot capture and replay are also supported in the Enhanced
Functions.

Enhanced Functicns are usually available when Data List, DTCs, or
Snapshot functions are active on the vehicle interface window.
When Enhanced Functions are available, “[RCV] FOR ENHANCED”
is displayed at the bottom of the screen. Press the
key to switch to the Enhanced functions. Pressing or
returns to the normal ScanTest display.

MULTI-FUNCTICN DISPLAY ENHANCED DATA DISPLAY

ENGINE RPM.__ 1A25RPH

THROYTLE POS.-..... a8 .66y

ENG SRoL TEMP COOLANT TEWP - 156°F
STARTUP COOLTEMP B ivson. . aTKpa
61°C 142°F > o CROSS—COUMTS -8
RICH/LEAN FLAG - LEAN

LOOP ..o ... QPEN

FUEL INTEGRATOR. 128

L uoC BLK LEM MULT- 128

| [RCU]1 FOR ENHANCED PARK NEUTRL 3W.. GEAR
[=EXIT] TO EXIT IDLE ATR CNTL- 28

Press

for Enhanced
Functions

2-6
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Enhanced Data List

The Enhanced Data List displays the diagnostic data parameters
supplied by the vehicle electronic controller. The name of each
diagnostic data parameteris displayed on the left of the screen, with
the corresponding value and unit on the right.

The data list has several different modes for displaying data.

1: ALL DATA mode

2: CUSTOM LIST mode

3: LED/LIST mode

4: BAR GRAPH mode

5; LINE GRAPH mode

Displays up to 16 diagnostic data pa-
rarmeters at a time. Additional param-
eters can be viewed by scrolling the
screen.

Displays up to 16 diagnostic data pa-
rameters in a user definable order.

Uses the LEDs at the bottom of the
screen to indicate the status of
switched signals (e.g ON/OFF,
RICH/LEAN).

Displays up to 6 diagnostic data pa-
rameters with a bar indicating the data
value.

Displays two diagnostic data param-

eters on a line graph showing a “time
history” of the data value.

27
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All Data Mode

The All Data mode is the default display for the Enhanced Func-
tions. Press @ to select the ALL DATA mode from any enhanced
display. The All Data mode displays all diagnostic data parameters
supplied by the vehicle electronic controller.

All diagnostic data parameters can be viewed by use of the @, €,
€0 or QO keys. Up to twelve diagnostic data parameters
using large characters or 16 diagnostic data parameters can be

displayed at one time,

[ENGINE RPH-- - 1825RFPH
THROTTLE POS. ... 8.66V

FUEL INTEGRATOR----1Z8
BLK LRN MULT- - - 128
PARK NEUTRL SW - GEAR
IDLE AIR CNIL.--- - 28

ACTIVE KEYS

@@ Move the highlight bar up or
down one parameter.

€€ Move the highlight bar up or

€©O0O downone screen.

(2] Go to CUSTOM LIST mode.

® Go to LED/LIST mode.

(4] Go to BAR GRAPH mode.

(5 ] Go to LINE GRAPH mode.

® Changes between large and
compressed character size.

(0] Toggle the highlight bar on
and off.

Print entire Data List.

2-8
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Custom List Mode

Press @ to select the CUSTOM LIST mode from any enhanced
display. The CUSTOM LIST allows the order of the displayed
diagnostic data parameters to be changed, allowing a custom
configuration of up to 16 diagnostic data parameters on one display

screen.

ENGINE RFM----1825RPM
THROTTLE POS-----8.,66V
02 SENSOR----
0Z CROSS—-COUN

FUEL INTEGRATOR--128
BLK LEN MULT--
IDLE AIR CNTL-

ACTIVE KEYS
@& Move the highlight bar up or
down one parameter.

YES Changes the highlighted
parameter to the next
parameter in the list.

[NO Changes the highlighted

parameter to the previous
parameter in the list.

€©ETE Changes to highlighted

@ 00000

2-9

parameter to the next
parameter not currently
displayed.

Changes to highlighted
parameter to the previous
parameter not currently
displayed.

Go to ALL DATA mode.

Go to LED/LIST mode.

Go to BAR GRAPH mode.
Go to LINE GRAPH mode.
Changes between large and
compressed character size.
Toggle the highlight bar on
and off.

Print entire Data List.
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LED/LIST Mode

Press @ to select the LED/LIST mode from any enhanced display.
The LED/LIST gives a quick view of the status of four discrete
diagnostic data parameters displayed in boxes at the bottom of the
Data List display. The LED/LIST also aliows you tochange the order
of the displayed diagnostic data parameters, including the diagnos-
tic data parameters in the four boxes at the bottormn of the display.

The status of the selected diagnostic data parameters is displayed
at the bottom of the box and is also indicated by the red and green
lights beneath each box. The diagnostic data parameter display can
be selected with the Active Keys.

EanEL eI | ACTIVE KEYS
THROTTLE POS----8. @@ Move the highlight bar up or

COOLANT TEMP--
MAP e down one parameter.

02 SENSOR- 4 -
02 CROSS-COUNTG YES Changes the highlighted
RICH/LEAN FLAG--LEAN parameter to the next
BLK LRN MULT. 128 parameter in the list.

FUEL INTEGRATOR---128 @

RICH-L[LOOP [RIR PRRK,
FLAG CHTL HELITRL

SL
LEAH GERR

Changes the highlighted
parameter to the previous
parameter in the list.
©ETE Changes to highlighted
ED ED ED !I:I parameter to the next
parameter not currently
displayed.
© (k) cChanges to highlighted
parameter to the previous
parameter not currently
displayed.
Go to ALL DATA mode.
Go to CUSTOM LIST mode.
Go to BAR GRAPH mode.
Go to LINE GRAPH mode.
Changes between large and
compressed character size.
Toggle the highlight bar on
and off,
Print entire Data List.

SOL
OFEH  [lOH

2-10
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Bar Graph Mode

Press @) to select the BAR GRAPH mode from any enhanced
display. The Bar Graph shows relationships among up to six
ditferent diagnostic data parameters. The displayed diagnostic data
parameters can be custom configured with the Active Keys.

[ENGINE RPH - 975RPM
2 3 4 5 6 7
THROTTLE FPOS----8.66V
EEl1 2 3 4 5
COOLANT TEMP-—167°F
FEEENCEEONER 200 250

MAP- - remmnrsininnnn FOH
EERES 62 S0 190 120
02 SEMSOR---- 45 7ml

FlFEEY 5 & 19 12 14

ACTIVE KEYS
€/ Move the highlight bar up or
down one parameter.

YES Changes the highlighted
parameter to the next
parameter in the list.

[ NO | Changes the highlighted

parameter to the previous
parameter in the list.

©ETE Changes the highlighted

parameter to the next
parameter not currently
displayed.

Changes the highlighted
parameter to the previous
parameter not currently
displayed.

Go to ALL DATA mode.

Go to CUSTOM LIST mode.
Go to LED/LIST mode.

Go to LINE GRAPH mode.
Changes between large and
compressed character size.
Toggle the highlight bar on
and off.

Print entire Data List.
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Line Graph Mode

Press @ to select the LINE GRAPH mode from any enhanced
display. The Line Graph displays two diagnostic data parameters
on the moving line graph. The displayed diagnostic data param-
eters can be custom configured with the Active Keys.

AIR FLEL RATIC 14. 76 ACTIVE KEYS

THROTTLE POS.———.-d.44U | @MY Move the highlight bar up or
down one parameter.

YES Changes the hightighted

parameter to the next

parameter in the list.

Changes the highlighted

parameter to the previous

parameter in the list.

Go to ALL DATA mode.

Go to CUSTOM LIST

Go to LED/LIST mode.

Go to BAR GRAPH mode.

Changes between large and

compressed character size.

Toggle the highlight bar on

and off.

Print entire Data List.

2-12
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Enhanced DTCS

The Enhanced DTC display shows two trouble codes at one time.
Both history and current DTCs can be displayed. Use @@ and @
to scroll through the list of DTCs. The total number of DTCs is
displayed in the upper right corner of the screen.

TROUBLE CODES 51 ACTIVE KEYS

Current Code 813 Return to SELECT MODE
02 SENSOR CIRCUT Menu.
€©/€@ Scroll through trouble codes.
Current Code 822 Print all troubte codes.

TPS WLTAGE LOW

Enhanced Snapshot

The Enhanced Snapshot provides an Enhanced Data List display
during capture and replay. When the Snapshot mode and trigger
type (manual, automatic, trouble code) have been selected on the
Mutti-Function screen, the tester display can be changed to En-
hanced Snapshot by pressing the key. The Enhanced Snap-
shot has the same modes as Enhanced Data List.

2-13
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Enhanced Snapshot (Continued)
Data Capture

Up to fifteen diagnostic data parameters can be displayed at
a time. Use and to scroll through ali diagnostic data
parameters. "SNAPSHOT STATUS: W" is displayed at the bottom
of the screen until the Snapshot s triggered. When a trigger occurs,
"SNAPSHOT STATUS: T" is displayed at the bottom of the screen
while data is being saved.

NGINE SPEED - 8A4RPM ACTIVE KEYS
-
ineuT SPeep.. . eoarrn | €9/€®  Move the highlight bar up or
OUTPUT SPEED-- 548RPM down one parameter.
L e . 1 Move the highlight bar up or
BRAKE , ©0O downone screen.
Sor B 12 Triggers the Snapshot.
25? g:jpcg ------ © Go to ALL DATA mode.
opCs b | @ - Go to CUSTOM LIST
Snapshot Status: W | @) Go to LED/LIST mode.
(4] Go to BAR GRAPH mode.
(5] Go to LINE GRAPH mode.
Changes the highlighted
INPUT SPEED - 4B5RPM
OUTPUT SPEED- 629RPM parameter to the next
CURRENT GEAR-.--.--. 3 parameter in the list.
TARK NEUTRAL - B (NO ) Changes the highlighted

80L A (1-2)- - OFF
SQL B (2-3)- - —-ON
DES FM-PCS--- - B.230
ACT FN-/PCS------B.17A4
FH/PCS D.C. .- 29

Snapshot Status: T

parameter to the previous
parameter in the list.

©CIE Changes the highlighted

parameter to the next
parameter not currently
displayed.

Changes the highlighted
parameter to the previous
parameter not currently
displayed.

NOTE: Do notoperate the keypad while the tester is saving vehicle

data.
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Enhanced Snapshot (Continued)
Data Replay

At the completion of the data capture, "SAMPLE" and the sample
number are displayed at the bottom of the screen. Data captured
in the Snapshot mode can be displayedin all of the formats thatare
available in the Enhanced Data List function,

ACTIVE KEYS

€©/@ Move the highlight bar up or
OUTPUT SPEED.---487RPH down one parameter.
gggﬁf:;ugggﬁjj;ﬁ;ﬁf ©E Move the highlight bar up or
BRAKE oo orr | €€ down one screen.
SOL A (1-2)--OFF | €M@ Sequence through the
WaA 1B g ameiment
Ml . 20 @ Go to CUSTOM LIST mode.
® Go to LED/LIST mode.
0 Go to BAR GRAPH mode.
(5] Go to LINE GRAPH mode.
Changes the hightighted
parameter to the next
parameter in the list.
m Changes the highlighted

parameter to the previous
parameter in the list.

© I Changes the highlighted
parameter to the next
parameter not currently
displayed.

€©)(® Changes the highlighted
parameter to the previous
parameter not currently

displayed.
Print current Snapshot
sample.
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3.0 DIGITAL METER

The Digital Meter (DM) Functions measure ‘voltage, frequency,
pulse width, current, and temperature. These functions can be
used to measure signals such as:

Battery Voltage (DC)

Switched signals (e.g. A/C ON/OFF switch)
MAF Sensar frequency

Idle Air Control Valve

Pulse width modulated EGR Valve signals
Mixture Control Solencid Duty Cycle
Alternator Qutput Current measured in Amps
Engine Coolant Temperature

Catalytic Converter Temperature

Brake Rotor Temperature

The Diagnostic Lead Set (DLS) Kit, also known as Diagnostic Test
Lead Set, is used in conjunction with the Digital Meter Functions.
An illustration on the following page, entitled Diagnostic Lead Set
(DLS) Kit with optional accessories, shows how the DLS Kit and
optional accessories connects to the Mastertech.

Digital Meter Functions can be accessed from the Digital Meter
Menu. To select this menu, press from the Function Menu.

FUNCTION HENU

F2: DIGITAL METER
F3: OSCILLOSCOPE
F4: EMISSIONS

F8: TECH TOOLBOX
F9: SETUP

31



MULTI-FUNCTION TESTER OPERATOR’S MANUAL

DIAGNOSTIC LEAD SET (DLS) KIT
(With Optional Accessories)

CURRENT
PROBE
(OPTIONAL)
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3.1 VOLTAGE MEASUREMENT

Press from the Digital Meter

Menu to select the voltage mea-
; :

F2: DUTY CYCLE surement display function.
F3: FREQUENCY
F4: PULSE WIDTH
FS: CURRENT

F6: TEMPERATURE

DIGITAL METER MENU | 1

2. Connect the DLS Kit to the Master-
tech. To assemble the DLS Kit,
connect the BNC end of the DLS
Dual Cable to the BNC end of the
DLS Adapter. Once these are in

nast§§222§t13§ via place, connect the free end of the

any Diag. Lead Set DLS Adapter to the I/P connector
ﬂdgzsg :gﬁéﬁ?w) . located on the bottom of the Master-
tech, at the right.

UOLTHETER

VOLTMETER 3. The Voltage selection displays the
voltage between the red and black
leads of the DLS Kit. Connect the
red and black leads between the

v pointto be measured and the ground

i reference (black is usually ground).

MIN Max The voltage measured is displayed
13.87V | 13.83V on the tester screen.

NOTE: Do not measure voltages greater than 20 Volts

VOLTAGE METER SPECIFICATIONS

METER RANGE MIN/MAX
Voltmeter +-20V DC Yes
ACTIVE KEYS
Reset MIN and MAX
voltage

EXIT Exit Voltage Measurement
AN Voltage Measurement Help
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3.2 DUTY CYCLE

DIGITAL METER HENU

F1: VOLTAGE
F3: FREQUENCY
F4: PULSE WIDTH
F5: CURRENT
F&: TEMPERATURE

DUTY CYCLE

Connect to
Hastertech /P via
any Diag. Lead Set
Adapter (DLS,EDLS).

Press L[ENTERI

DUTY CYCLE

ol

HIGH Lou
18 .7ms 10.8ms

Press from the Digital Meter
Menu to select the Duty Cycle dis-
play function. This function mea-
sures the ratio of the low portion of
the signal to the entire signal and
displays the result in terms of a
percentage.

Connect the DLS Kit to the Master-
tech. To assemble the DLS Kit,
connect the BNC end of the DLS
Dual Cable to the BNC end of the
DLS Adapter. Once these are in
place, connect the free end of the
DLS Adapter to the I/P connector
located on the bottom of the Master-
tech, at the right.

Connecttheredand black testieads
between the point to be measured
and the ground reference. If the
signal measured is not cycling, the
tester displays “NO SIGNAL". The
display aiso shows the time of the
High and Low pulse, or the mini-
mum and maximum duty cycle vat-
ues.

DUTY CYCLE SPECIFICATIONS

METER RANGE

Duty Cycle 0 - 100%

ACTIVE KEYS

ENTER

EXIT
HELP

3-4

Toggle display between
minimum/maximum duty
ratio and width of the high
and low pulses (in ms).
Reset MIN and MAX
voltage

Exit Voltage Measurement
Duty Cycle Help
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3.3 FREQUENCY

DIGITAL HETER MENU

F1: VOLTAGE
FZ: DUTY CYCLE
F4: PULSE WIDTH
F5: CURRENT

F6: TEMPERATURE

FREQUENCY

-{hwwanEED““W§3
-.—.ﬂ
Conmect to
Mastertech I/P via
any Diag. Lead Set

Adapter (DLS,EDLS}.
Press [EMTER]

FREQUEMCY

4?Hz

MIN MAX
47H=z 47Hz

Press from the Digital Meter
Menu to select the Frequency dis-
play function. This function mea-
sures and displays the frequency of
the sampled signal.

Connect the DLS Kit to the Master-
tech. To assembie the DLS Kit,
connect the BNC end of the DLS
Dual Cable to the BNC end of the
DLS Adapter. Once these are in
place, connect the free end of the
DLS Adapter to the I/P connector
located on the bottom of the Master-
tech, at the right.

Connectthe red andblack testieads
between the point to be measured
andtheground reference. Thetester
can measure frequencies from 0Hz
to 10kHz. If the signal measured is
not cycling, the tester displays “NO
SIGNAL”. This meansthetestleads
are not connected, or the signalis a
DC voltage. The tester also dis-
plays the minimum and maximum
frequencies measured.

FREQUENCY METER SPECIFICATIONS

METER RANGE MIN/MAX
Frequency Meter 0 - 10kHz Yes
ACTIVE KEYS

Reset MIN and MAX

voltage

EXIT Exit Voltage Measurement
Frequency Help
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3.4 PULSE WIDTH

The Pulse Width meter measures and displays the time that a signal
is low or high. Pulse width is measured in milliseconds (ms) and
microseconds (us). The pulse width software defaults to the "Time
High" and can be toggled to the "Time Low" by pressing (.

Time High= —
The Width of the
Positive going pulse

Time Low =
The Width of the
-4— Negative going pulse

DIGITAL METER MENU

F1: VYOLTAGE
FZ: DUTY CYCLE
F3: FREQUENCY
FS: CURRENT
F6: TEMPERATURE

FREQUENCY
D G

—efm—

Connect to
Mastertech 1/P via
any Diag. Lead Set
Adapter (DLS,EDLS).

Press [ENTERI]

PULSE WIDTH
(Time High)

10.1..

HIN HAaX
18.7ms | 18.Vms

Fl:Time Low

Press from the Digital Meter
Menu to select the Pulse Width.

Connect the DLS Kit to the Master-
tech. To assemble the DLS Kit,
connect the BNC end of the DLS
Dual Cable to the BNC end of the
DLS Adapter. Once these are in
place, connect the free end of the
DLS Adapter to the I/P connector
located on the bottom of the Master-
tech, at the right.

Connecttheredandblacktestleads
between the point to be measured
and the ground reference. If the
signal measured is not cycling, the
tester displays NO SIGNAL. This
means the test leads are not con-
nected, or the signal is a DC volt-
age.

3-6
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PULSE WIDTH SPECIFICATIONS

METER RANGE MIN/MAX
Pulse Width 5 pus -200ms Yes

ACTIVE KEYS

Reset MIN and MAX
voltage

Toggie Time Low / Time
High

Pulse Width Help

3-7



MULTI-FUNCTION TESTER OPERATOR’'S MANUAL

3.5 CURRENT PROBE

The opticnal Current Probe measures and displays current from

0 to +/-30 Amps.

DIGITAL METER HENU

F1: VOLTAGE
F2: DUTY CYCLE
F3: FREQUENCY
F4: PULSE WIDTH
F6: TEMPERATURE

CURRENT PROBE
"

| =

PN 8288-2783
Connect to
Hastertech I/P via
any Diag. Lead Set
Adapter (DLS,EDLS).

Press [ENTER]

CURRENT PROBE
ZERO ADJUST
— Pouer ON Probe.
While unconnected
to circuit, depress
and turn zero adjust
to display zero.

.40

Press L[ENTERI]

CURRENT

1.92a

MIN HAX
a.88na 18.38na

Press{@)fromthe DIGITALMETER
MENU to select the Current Probe
function.

Connect the Current Probe BNC
connectortothe DLS Adapter. Con-
nectthe free end ofthe DLS Adapter
to the I/P port located on the bottom
of the Mastertech, at the right.

Power on Probe and confirm the
Red LED on the probe is illumi-
nated. While not connected to a
circuit, depress and turn the zero
adjustment wheel on the current
probe until the display reads zero.

Clamp the current probe around the
conductor; be sure the arrow with
the "+" sign marked on the jaw of the
Current Probe pointstoward the cor-
rect orientation as described in the
following note.

3-8
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NOTE: The Current Probe is sensitive tothe direction of the current
flow. If the probe is not oriented correctly, the direction of
current will cause the amperage to read 0. Verify that the
arrow with the "+" sign points toward the positive side of the
circuit under test.

ERROR CODE @

Measurement has
exceeded
the Current Probe’s
38 amp limit.

Press [ENTER]
to continue.

5. The Current Probe will display
ERROR CODE 0 when the circuit
under test exceeds 30 Amps.

TEMPERATURE

bB-r

HIN MaX
28°F 73I°F

CURRENT PROBE SPECIFICATIONS

METER RANGE MIN/MAX
Current Probe 0 to +/- 30A Yes
ACTIVE KEYS

Reset MIN/MAX
Current Probe Help
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3.6 TEMPERATURE PROBE

The Temperature Probe measures the radiated temperature from
any object. The probe has a temperature range of 32°F to 1,000°F
with a basic accuracy of 2% of reading. Temperature accuracy
depends onthedistancetoobject. Referthe Distance To Spot Ratio
Chart referenced below:

. 3 7.5 14 21 33 _mm
D
iameter of spot 012 63 06 0.8 1.3 inch
. , 25 25 50 76 130 _mm
Distance to object o1 1 5 3 5 inch

p1cITaL METER menu | 1o Press@@fromthe DIGITALMETER
. MENU to select the Temperature
3. SOLIAGE o Probe function.

F3: FREQUENCY
F4: PULSE WIDTH
F5: CURRENT

FG: TEMPERATHRE

TEMPERATURE PROBE 2. Connect the Temperature Probe

BNC connector to the DLS Adapter.

Jﬁ:l;l Connect the free end of the

DLS Adapter to the I/P port located

P/N 8288-2675 on the bottom of the Mastertech, at
Commect to the ﬁght

Hastertech I/P via

any Diag. Lead Set

Adapter (DLS,EDLS).
Press IENTER]

TENPERATURE PROBE 3. Power ON Temperature Probe and
ZERO ADJUST Press (GNIT:).
Power ON

Temperature Probe.

Press [ENTER]
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TEMPERATURE PROBE
ZERQ ADJUST

Initializing
Temperature Probe.

5

4, The Temperature Probe has a re-
quired 5 second startup procedure
every time the probe is powered on.

TEMPERATURE

b8

MIN MAX
28°F 73°F

o

Point the temperature probe at the
object you wantto measure. Follow
the Distance To Spot Ratio Chart for
accurate readings.

TEMPERATURE PROBE SPECIFICATIONS

METER RANGE MIN/MAX
Temperature Probe | 32°F — 1000°F Yes
ACTIVE KEYS

Reset MIN/MAX

Toggle °F /°C

Measuring Distance
AHW) Temp Probe Help

ERROR CODE @

Probe in warmn—up
or sleep mode.

Restart unit by
gliding to OFF and
then to ON.

Press [ENTER]
to continue.

NOTE: Temperature Probe will display
ERRQOR CODE 0 after Temp Probe has
been "ON" for more than 10 minutes or
signhal from tester is no longer present.
Refer to the Temperature Probe Speci-
fications manual for additional error
codes.
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4.0 OSCILLOSCOPE

Press (@) from the Function Menu to seiect the OSCILLOSCOPE
Function. The Oscilloscope function supports single channel, dual
channel and current probe modes of operation, including the
waveform Assistant. Additionally, the Oscilloscope mode supports
the optional Enhanced Diagnostic Lead Set (EDLS) when con-
nected.

The Waveform Assistant provides 37 stored waveforms which can
be recalled from memory for your viewing. The waveforms are
known good waveforms from actual vehicte components.

When using the single or dual channel modes, up to four captured
waveforms can be saved and recalled for later use.

The Oscilloscope function displays signal waveforms for diagnostic
evaluation and analysis. The Oscilloscope can measure and dis-
play signals from a DC voltage to 15KHz. The time scale is
selectable from 0.2ms /div to 2s/div. The voltage scale is selectable
from 0.1V / div to 5V / div. The Oscilloscope has an Auto Setup
feature that sets the time scale, voltage scale and trigger level
based on the input signal. The waveform can also be frozen on the
screen and zoomed up to 5 times the set resolution (5x zoom).

Zms AIZU BV B.68Udah
ir

- I . n
sy

P 1"'_"‘\.\ PN

L SN
N

Zoon 1x N
Z.UOLT 3.LUL 4.GHD
5.44 6. TRIG 7.HOLD @&.MENU

NOTE: The Oscilloscope is useful for evaluation of signals typically
encountered on a vehicle. It is not intended to be a lab-
quality bench-top test instrument.

The Oscilloscope is used in conjunction with the Diagnostic Lead

Set (DLS) kit. See page 1-9 for instructions on connecting the DLS
kit to the tester.
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4.1 SINGLE CHANNEL MODE TEST LEAD

CONNECTIONS

OSCILLOSCOFE WMODE

[F1: SINGLE CHANNEL)

F2: DUAL CHANNEL

F8: CURRENT
F9: UAUEFORH ASSIST

SINGLE CHANNEL MODE
Connect Test Leads:

RED - Input Signal
BLK - Ground

Prass [ENTER]

BB A1y Eily  1.98U4a

m Z.UOLT 3.LUL 4. FOSH
.1+ 6.TRIG 7.HOLD @.HEHL)

In the single channel mode, the tester
displays a single waveform. The dis-
played waveform represents the volt-
age difference between the test leads.
The red test lead should be connected
to the signal to be measured. The black
lead should be connected to the vehicle
ground or other ground reference. This
is known as differential mode since the
voltage at the black lead (ground) is
subtracted from the voitage at the red
lead (input signal). Verify the test lead
connections and press to dis-
play the Oscilloscope screen,

NOTE: Itis recommended that the tester
be powered by the vehicle battery.

EXAMPLE OF SINGLE CHANNEL OSCILLOSCOPE DISPLAY

-2ms R-B: 1Y 0. 87WHRH

SEET

S@raus

Zoon ix 1783Hz,
#dok UAVEFORM RECALL #%#
(VES] to contirue zampling
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4.2 DUAL CHANNEL MODE TEST LEAD AND
TESTER CONNECTIONS

OSCILLOSCOPE MODE

Fi: SINGLE CHANHEL
[F2: DUAL CHANNEL)

FB8: CURRENT
F9: WAUEFORN ASSIST

DUAL CHAMNNEL MODE

Connect test leads:
RED - Chan A Input
BLK - Chan B Input

Connect Ground:
Vehicle Data Link,
Cig. Lighter, or
Battery

Press L[ENTER}

R a:ly Bl 1.88Wa

|
@ Z.UDLT 3.LUL 4,POSH
1+ 6. TRIG 7,HOLD  @.HEH

in dual channel mode, the tester can
display a waveform measured by each
channel separately, both channeis at
the same time, orthe two inputchannels
can be summed or differenced. The red
testlead (referredtoas channel A) should
be connected to the first signal to be
measured. The black lead (referred to
as channel B) should be connected to
the second signat to be measured. The
tester must be connected to the vehicle
groundforaccurate measurements. This
should be done through the 12V DC
power cable or the data link cabte. This
is known as single-ended mode since
each inputchannel is measured against
the vehicle ground. Verify the test lead
and tester power connections and press
to display the Oscilloscope
screen.

NOTE: The tester should be connected
to vehicle ground through the DLC cable
or 12V DC power cable.

EXAMPLE OF DUAL CHANNEL OSCILLOSCOPE DISPLAY

k=]

s A:SU B2 2, 58Utnh
A N
4 / \
4 N
L i .T*I.Tﬂﬂ
-, 4!
L eyl e, a0
1.12ams
2o0m 1w £88Hz
T 3.LML 4.6HD

Z, VoL
5.t4 6,TRIG 7.HOLD @.HMENU
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4.3 OSCILLOSCOPE DISPLAY & CONTROL

The status line at the top of the display indicates the current settings
for the Osciiloscope,

I I Input Channel
Zms A2 Bl B.Bldah

| eyl
\_I—| L|— Hold Mode Indicator
V=Volt Scale Trigger Mode Indicator (a, n, s)*
or Trigger Slope {Rising or
A=Amp Scale Falling Edge)
. V=Trigger Voltage Level
— Time Scale or

A=Trigger Amperage Level

* a=auto, n=normal, s=single

EXAMPLE OF OSCILLOSCOPE DISPLAYS

OSCILLOSCOPE POP-UP
STATUS LINE MENU
.Sme RISU BIZU 2.52Ufnh/ Sms AISU EizZU 2 558Utnh
N A N oo
I A4 \ VART
. # 2.CURSDR
.... b W A NOUN | TeR N
_—» 4,260H
5. WAVFORM
1 m 6. CHANKEL
-8, au) IR EN!
= = 8. 2u e L
1. 120n0s
Zoom 1x 555Hz Zoom 1x
2,U0LT 3.LUL 4.GHD REE
5.4+ 6.TRIG 7.HOLD @.MEHU
1

DISPLAY CONTROL
MENU
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Display Control

The Oscilloscope display configuration may be adjusted to display
the data in different formats. The Display Control menu at the
bottom indicates keys that are used to change the Oscilloscope
settings. The and @ keys are used to change the highlighted
setting. To adjust a different setting, press the key which corre-
sponds with the number to the left of the setting to be changed.

5.1+ 6.TRIG 7.HOLD B.MEHU

i F_ ¢ H H : f i H ]
‘ WP 2. V0LT J.LUL 4.FOSHN  |— Display Control Menu

1. TIME

Use €@ and @9 to change the Time Scale. The supported time per
division scaling is: .2ms, .5ms, 1ms, 2ms, 5ms, 10ms, 20ms,
50ms, 0.1s, 0.2s, 0.5s, 1s, 2s, 5s, 10s, 20s.

2VOLT

Use @ and @9 to change the Volts Scale. The supported volts per
division scaling is: 0.1V, 0.2V, 0.5V, 1V, 2V, 6V. In dual channel
mode, pressing allows you to change the volt scale indepen-
dently for each channel.

3.LVL

Use and @) to make coarse adjustments to the trigger level.
Trigger level is set in 1/2 division increments. Use €)@ and
) © ic make fine adjustments to the trigger level.

4.POSN

The trigger level position moves independently of the ground level.
«  Use @) and @) to adjust the trigger position.

+ Use @ and @9 to adjust the ground level.

NOTE: When in dual channel mode, the ground level can be
changed independently for each channel. Pressing (@
allows you to select the channel to be adjusted. How
ever, for trigger position, the channels do not move
independently. They are consistent with channel 1. (For
channel selection options, refer to the Pop-Up Menu
Functions section of this chapter.)
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Trigger Control

5Tl

6.TRIG

7.HOLD

Toggles the trigger slope (rising or failing). The current
trigger slope is indicated on the top right of the display.

There are three Trigger Modes: NORMAL, AUTQO, and
SINGLE SHOT. Pressing @) cycles throughthe three
modes.

NORMAL (the defauilt mode) - The tester waits for the
trigger to occur before the waveform is displayed.
Normal mode is indicated by a "n" in the upper right
corner of the display.

AUTO - If atrigger does not occur for 250ms, a trigger
is forced to occur. This allows signals to be found
easier since the display shows the waveform even
when atrigger does not occur. Thisis useful for viewing
DC signals. Auto mode is indicated by an "a" in the
upper right corner of the display.

SINGLE SHOT - The trigger is only activated when the
signal voitage crosses the trigger level, or the
key is pressed. While waiting for the trigger the single
shotindicator shows an upper case "S". When a trigger
occurs the indicator changes to a lower case "s". The
display remains frozen until the @) key is pressed,
or a new trigger mode is chosen.

The HOLD mode freezes the current display so that the
waveform can be analyzed. The display is frozen until
the key is pressed again, the trigger mode is
changed, or the display is adjusted (time scale or volt
scale changed). When the hold mode is active, the
right red LED is turned on.



R B B B e B B B e B R e S S S e o B Sl o o B S S S B S S Sy Y

MULTI-FUNCTIONTESTER OPERATOR’S MANUAL

Pop-Up Menu Functions

OMENU  When 0.MENU is selected, a menu will "Pop-Up" on
L AuTo the screen. This menu allows selection of additional
2.cursor | display controls and Oscilloscope modes. The addi-
R tional functions available are: Auto Setup, Cursor,
s.uavrorrt | Grid Display, Zoom, Waveform Save & Recall, and
8.CHANNEL | |nput Channel Selection.

1.AUTO Thetesterautomatically setsthe Time Scale,

Volt Scale, and Trigger Level based on the
signal measured. This allows the signal to
be easily found on the screen. After AUTO
setup is performed, further manual adjust-
ments may be made to configure displayed
waveforms in the most useful format.

ACTIVE KEYS
(1] Auto Setup
Return to Display Control

2 CURSOR When 2.CURSOR is selected, the pop-up

CURSOR:
1.0FF-<0OH
2.A CURS
3.B CURS
4.[%B

menu changes to the Cursor Control menu.
Press the key to the left of the cursor selec-
tion to change the setting.

There are two cursors: "A" & "B". The "A" cursor is
represented by a solid line, the B cursor is represented
by a dotted line. Cursors canbe moved with the left and
right arrow keys (faster movement can be achieved by
pressing @ @ and € &)). To move the "B* cursor
to the A position press the key.

When the cursor is turned on, a three or four line
window appears in the bottom right part of the screen
as follows:

X. XV (or"A") - VoltageorAmperage atthe"A" (solid)
cursor position

X.Xms - Tirme difference of "A" and "B" cursor
position
XXXX Hz - computed frequency for above
ACTIVE KEYS

(1] Turn cursor off or on.
(2] Control "A" (solid) cursor
(3] Control "B" (dotted) cursor
(4] Control "A" & "B" cursors together
Return to previous menu
4-7
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Pop-Up Menu Functions (Continued)

3.GRID

GRID:

1.FULL
2.PART
I.HONE

4.Z00M

When 3.GRID is selected, the pop-up menu
changes to the Grid Control menu. Press the
key to the left of the grid selection to change
the grid display.

ACTIVE KEYS
(1] Full grid, similar to a standard oscillo-
scope.

way time mark are displayed.
No grid is displayed.
Return to previous menu

(2] Partial grid, only the OV line and half-
©

When 4. Z0O0M is selected and the cursor is
turned on, the display resolution is changed to
place the section of the waveform between the
cursors to a full screen. This function is only
available when the HOLD mode is active.

NOTE: The maximum zoom is to the 0.2ms/div range.

(1s A-Bi. 20

s.2mmn | Atypical scenario would be to continu-

ously measure a signat until an inter-

X mittent problem s seen, then pressthe

il 7.HOLD key tofreeze the waveformon

SR

the display screen. Using the cursor

function, place a cursor on either side

1 Zoom L1x

2.UGLT 3,Lu
5.t4 6.TRIG 7.HOLD

R of the problem selection, Then usethe
eHEw | ZOOM function to increase the resolu-

[

Zoom Indicator tion in order to analyze the waveform.

For exampie, if a waveform viewed at
10ms/Div is frozen using the HOLD
function and the cursors are used to
Zoomin on a particular section, the first
time Zoom is selected the Time Scale
would change to 5 ms/Div (2x); and the
secondtime Zoom is selected the Time
Scale would change to 2 ms/Div (5x).

ACTIVE KEYS

O Zoom Display
2419 Return to previous menu
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Pop-Up Menu Functions (Continued)
5.WAVEFORM When5.WAVEFORM is selected the pop-

LIALIFORM:
1.5AVE

2.RECALL
3.DELETE

1.5AVE

SAVE:

1. UUFRMI1
2. WUFRMZ
w3, LIUFRMI
4. LIUFRM4

2.RECALL

FECALL:

+1 . WIFRM1
2. WIFRM2
3. WIFEM3
4. UWJFRM4

up menu changes to allow you to save a
waveform, recall a previously saved wave-
form, or delete a saved waveform.

ACTIVE KEYS
@ -© Select menuitem
Return to previous menu

When 1.SAVE is selected, the pop-up
menu displays the available save wave-
form slots. Up to four waveforms can be
saved. Press the number of the slot to
save the current waveform.

HINT: Use the HOLD Function to freeze
the display before saving. This way you
are sure of the waveform that is saved.

A "»" appears next to the slots that have
waveforms previously saved. To overwrite
a saved waveform, select the slot with a
"*".

ACTIVE KEYS
@-0O Select menuitem
Return to previous menu

When 2.RECALL is selected, the pop-up
menu displays the available save wave-
form slots. Up to four waveforms can be
saved. A "x" indicates a waveform has
been saved in the slot. Select the wave-
form to recall (1-4).

ACTIVE KEYS
@-0O Sclect menuitem
EXIT Return to previous menu
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Pop-Up Menu Functions (Continued)

Zms R-BL1UY 1. 00 Rh

A4 LALEFOREN RECHLL soxk
[VES] to continue sa

3.DELETE

DELETE:
+1. LUFREML

2. LUUFRMZ
3. LIUFRM3E

4. UFRM4

6.CHANNEL

When a waveform is selected for Recall,
the display will change to show the wave-
forrm. A fimited number of functions are
available during waveformn recal: CUR-
SOR, GRID, ZOOM, and WAVEFORM. All
other normal functions of the Oscilloscope
are disabled during Waveform Recall.

When you are finished reviewing the wave-
form, press the key to return to
continuous sampling of the input channels.

When 3.DELETE is selected, the pop-up
menu changes to allow deietion of a saved
waveform. A "*" indicates that a wave-
form has been saved in the corresponding
slot. Select-the waveform to delete (1-4).
The deleted waveform will no longer be
available for recall.

ACTIVE KEYS
- @ Delete Waveform
Return to previous menu

When 6.CHANNEL is selected the pop-up
menu changes to allow selection of the
input channels. The Oscilloscope can be
configured to measure and display only
the Achannel, only the B channel, both the
A and B channels (Dual Channel mode),
A+B, and A-B (differential mode).

ACTIVE KEYS
-6 Sclect Channel mode
EXIT Return to previous menu
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4.4 CURRENT PROBE

The optional Current selection from the Oscilloscope mode menu
allows the user to view current waveforms from 0 to 30 amps.

FUNCTION MENU

F2: DIGITAL METER
F3: 0SCILLOSCOPE
F4: EMISSIONS

F8: TECH TOOLBOX
F9: SETUP

OSCILLOSCOPE MODE

F1: SINGLE CHANMEL
FZ: DUAL CHANNEL

[F&: CURRENT
F9: WAVEFORM ASSIST

CURRENT PROBE

=
/ﬂ’[ ::;:
P/N 8288-2783
Commnect to
Hastertech I/P via
any Diag. Lead Set

Adapter (DLS,EDLS).
Press [ENTERI

CURRENT PROBE
ZERO ADJUST
— Power ON Probe.
While unconnected
to circuit, depress
and turn zero adjust
to display zero.

B.a4

Press [ENTERI]

1.

Press from the FUNCTION
MENU to select OSCILLOSCOPE
MODE.

Press From the OSCILLO-
SCOPE MODE MENU to select
CURRENT.

Connect the Current Probe BNC
connectortothe DLS Adapter. Con-
nectthe free end ofthe DLS Adapter
to the I/P port located on the bottom
of the Mastertech, atthe right. Then

press -

Power ON Probe and confirm the
Red LED on the probe is illumi-
nated. While not connected to a
circuit, depress and turn the zero
adjustment wheel on the current
probe until the display reads zero.

Then press (EYIIE:) -
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oms A-B1.5R ~ | 5. Clampthe current probe aroundthe
connector, Toreadthe currentwave-
form, be sure the "+" indicator,
il marked on the jaw of the current
probe, points toward the correct ori-
) entation as described in the follow-
ing note.

Zoon 1x
Fuel Injector — Amps
## EXAMPLE URUEFORM #*

NOTE: The probe is sensitive to the direction of the current flow. If
the probe is not oriented correctly, the direction of the
current flow through the circuit will cause an upside down
waveform. Verify that the arrow with the "+" sign points
toward the positive side of the circuit.

NOTE: The current probe will display
ERROR CODE 8 ERROR CODE 0 when the circuit under

test exceeds 30 Amps.
Measurement has
exceeded
the Current Probe's
38 Aamp limit.

Press [EHWTERI]
1o continue.
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4.5 WAVEFORM ASSISTANT
Introduction

The Waveform Assistant is a library of example waveforms that can
be a valuable resource when diagnosing vehicle electrical problems.
When viewing vehicle sensors or actuator waveforms, you can easily
hot key to the Waveform Assistant and verify if the sensor or actuator
waveform you are testing matches the known good waveforms from
the Waveform Assistant.

The Waveform Assistant has the following categories of available
waveforms to choose from:

* Sensors

s Actuators

« Fuel Injectors

» Distributors

+ ignition Signals

* Current Measurements

All waveforms were taken from known good vehicles using the
Diagnostic Lead Set (DLS) for voltages below 20 volts and Enhanced
Diagnostic Leads Set {(EDLS) for the voltages above 20 volts. The
Current Measurement waveforms were made using the optional
Current Probe.

All example waveforms can be viewed without having the tester
connected to the vehicle.

4-14
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OFF Vehicle or ON Vehicle Testing

Select the Waveform Assistant mode from the Oscilloscope mode
menu, then select the desired waveform you wish to view. Again,
no live connection to the component is needed if you are only
previewing the waveforms.

FUNCTION MENU

F2: DIGITAL METER
F3: 0SCILLOSCOPE
F4: EMISSIONS

F8: TECH TOOLBOX
F9: SETUP

QSCILLOSCOPE MODE

F1: SINGLE CHANNEL
F2: DUAL CHANNEL

F8: CURRENT
IF9: WAVEFORM ASSIST

0SCILLOSCOPE MODE

Fi: SINGLE CHANNEL
F2: DUAL CHANNEL
F3: SENSORS

F4: ACTUATORS

F5: INJECTORS

F6: DISTRIBUTOR
F7: IGNITION

FB. CURRENT

F9: WAVEFORM ASSIST

OPERATING PROCEDURE

1. Fromthe Function Menu, Select F3:
OSCILLOSCOPE by pressing
or @ until F3: Oscilloscope is high-
lighted, then press GY1iT:).

2. If using the DLS kit, the Oscilloscope
mode menu should lock like the
screen onthe left. Press @) or
untii F9: WAVEFORM ASSIST is
highlighted, then press G-

NOTE: H using the EDLS kit, the Oscil-
loscope mode menu should look like the
waveform screen to the left. Press @)
or @ until F9: WAVEFORM ASSIST is
highlighted, then press EXIIT:)-
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Selecting an Example Waveform

There are 37 example waveforms available from the Waveform
Assistant menu. The example waveforms were captured while
connected to a correctly operating vehicle system.

These waveforms are provided as examples only. Use your own
judgement when diagnosing vehicle systems.

OPERATING PROCEDURE

WAVEFORN assistant | 1+ Highlightthe desired example wave-

. form. Use @D or @9 to move the
m highlight bar to the waveform. Or
02 rparoteean press € and @ to move down a
Np-aigival page, and press €@and @to move
MAF-digital

HEF-analog up a page

EGR position
CEF-hall effect

CKP-magretic 2. Press Yz
[ENTER] to VIEW

3. A sample waveform will appear.
WAVEFORM ASSISTANT Refer to the waveform library sec-

[KP-cptlc 1 tion starting on page 4-19.
CHP-hall effect
CHP-magnet.ic

CMP—optical
knock 4. Press (&P to mode back to the
pehicle Speed Waveform Assistant menu.

Wheel Speed
HC solenoid
EGR =solenoid

EURP solenoid NOTE: When the down arrow () ap-
Feak 'n hold pears on the display, there is another

{ENTER) to VIEU page of information to view after the
current page. When both the up and
WAVEFORN ASSISTANT | JOWN arrows (Ti).appear on the display,
ot ation te there is a page of information before and

Masperic U after the current page. When the up

Br Seeraragre arrow (T) appears on the display, there is

DI Sec—-All

DI Pey—thngle another page before the current page.
PI Fri-All

El Sec Single-pos

€l Sec Single-neg
Stator Uoltage

Fuel Injector - Amps

[ENTER} to VIEW
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A Note About Information Screens

When using the Waveform Assistant to view selected waveforms,
an information screen will be displayed before the example wave-
form. This display screen indicates the EDLS lead set was used to
capture the example waveform, and that the diagnostic test lead set
should not be used.

The following example waveforms have this screen:

K S B S S B S Y S R S S B S S R B R G R R G S S S B S S B B S R S R R

Enhanced Diagnostic
Lead Set (EDLS).
The Diagnostic Test
Lead Set cannot be
used to examine this
zignal.

Press [ENTERI]

EDLS MC Solenoid
The followi EGR Solenoid
(=] () .
UnUEFOHHD:;.:g EVAP Solenoid
captured using the Shift Solenoid

Peak 'n Hold injector
Saturation Injector

Dl Secondary-Single

DI Secondary-All

DI Primary-Single

DI Primary-All

El Secondary Single-Positive
El Secondary Single-Negative

The following example waveforms have this screen:

LOV CURRENT PROBE

The following
UAVEFORM was
captured using the
Vetronix Low Current
Probe. Either

Lead Adapter or EDLS

can be used to

examine this signal.
Press [ENTERI]

The Diagnostic Test

Fuel Indicator - Amps
Fuel Pump - Amps
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Selecting Example Waveform Using the HOTKEY

The Hotkey to waveform assistant mede allows the userto compare
current waveforms readings to known good waveform readings
storedinthe tester without exiting out of the oscilloscope mode. The
Hotkey to waveform assistant is only available when used with the
Enhanced Diagnostic Lead Set (EDLS).

HOTKEY SETUP PROCEDURE:

1.

4.

5.

With the EDLS plugged into the Mastertech, select (§&): OSCIL-
LOSCOPE from the Function Menu.

Select one of the following engine systems available from the
OSCILLOSCOPE MODE Menu and press (EXI[Z:):

Sensors
G Actuators
@ Injectors
(I Distributor
Ignition

Scroll up and down to select the specific sensor, actuator,
injector, distributor or ignition component to test and press
@@11F;). This wili setup the oscilloscope (Voits per division and
Time per division) to read the waveform you selected.

Measure the selected vehicle component.

Confirm the measured waveform is correct by using the € +
keys. This will display a known good waveform from the
Waveform Assistant. Selecting the € + key again will
return you to the measured waveform. See example below.

CURRENT LIVE EXAMPLE FROM
WAVEFORM WAVEFORM LIBRARY
2ms 5.88Ma a:su h
I
I
(A
©+ S
>
Zoom 1x
1. TIME =N 2.100 4.6GHD Saturation
S.14 6. TRIG 7.HOLD  @.HENU ** EXAMFLE LAUEFORM s
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Waveform Library

The waveforms that are available in the Waveform Assistant are
organized in the following Operators Manual categories:

Sensors

Actuators

Fuel injectors
Distributors

Ignition Signals
Current Measurements
Alternator

All waveforms were captured on vehicles that were in good opera-
tional condition with no known faults.

Sensors

ENGINE COOLANT TEMP (ECT)
INTAKE AIR TEMP (IAT)

ENGINE COOLANT TEMP and INTAKE AIR TEMP sensors are
negative temperature coefficient (NTC) thermistors. The electrical
resistance changes as temperature changes. The resistance of the
NTC thermistor goes down as its temperature goes up, and its
resistance goes up when the temperature goes down.

265 A-B11U h ECT -ENGINE COOLANT
TEMPERATURE SENSOR
ECT sensor resistance falls as the tem-
perature rises. The sensorisconnected
. in series with a pull-up resistor in the
—1| ECU, which acts as a voltage divider.
o As the resistance of the sensor falls with
amem bp s increasing coolant temperature, the
e+ EXAMPLE URVEFORN wt voltage drop across the sensor also
falls. The sensor circuit generates an
analog voltage signal which varies in-
versely with the temperature of the en-
gine coolant.
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Sensors (Cont.)
135 A-B 1l
Zoom_1x
A EXAMPLE WAVEFORM ek
.55 A-Br1U
A
Vi 5
i Y
!
2oam_1x

TR=
*% EXAMPLE WAUEFORM #**

25 A-B:.2V
£ ~
| [ V]
Y b
WEANRAY W
Nt k
Zoom 1x
OZS—Lpstiean
% EXAMPLE WALEFORM %
.2 A-B:.2J
g imbi ol it
Zoon 1x i

025-downztreamn
Ak EXAMPLE WAUEFDRM weh

IAT - INTAKE AIR TEMPERATURE
SENSOR

This IAT waveform was recorded while
the engine was at normal operatingtem-
perature. As the voltage signal goes
down, temperature isincreasing. Asthe
voltage signal goes up the temperature
decreases.

TPS -THROTTLE POSITION SENSOR
This TPS waveform was recorded while
sweeping the throttte from idle to wide
open throttle (WQOT) and then back to
idle.

0O25-UPSTREAM

QOxygen Sensor (Upstream) provides an
output voltage that represents the
amount of oxygenin the exhaust stream.
The maximum peak voltage should reach
at least 0.8 voits while the minimum
peak should reach at least 0.2 volis or
less. Peakto peak voltages should be at
least 0.6 volts or greater with an average
of .45 volts.

02S-DOWNSTREAM

Oxygen Sensor (Downstream) is used
to provide catalytic converter efficiency
information to the vehicle engine con-
troller. The signal amplitude from the
down stream oxygen sensor willincrease
when the efficiency of the catalytic con-
verter declines.

4-20



SR RS S B B R S S S S B S B S B S S S S N S R S R B S B Sy Y S A S

MULTI-FUNCTION TESTER OPERATOR’S MANUAL

Sensors (Cont.)
2ms A-EI2V h
2oom 1x
MAF-digqital
#m EXAMPLE LAVEFORM
.55 A-Biil h
I\
\'L
"
oy §
\'L-
Zoom 1x
MAP-analog
#*x EXAMPLE LIAUEFDRM o
.2ms A-B12U h
{1{] |
Zoom_1x

MAF-digital
wk EXAMPLE WAVEFORM sk

.55 A-BIIU h

N

Zoom 1x

MAF-analog
+¥% EMAMPLE WALVEFORM sk

MAP-DIGITAL

Digital MAP Sensor signal frequency
increases as the throttle is opened
(vacuum decreases) as the throttle
closes (vacuumincreases)the frequency
decreases.

MAP-ANALOG

A high voltage level indicates high in-
take manifold pressure (low vacuum). A
low voltage level indicates low intake
manifold pressure (high vacuum). As
the throttle plate opens, manifold pres-
sure rises (manifold vacuum lowers).

MAF-DIGITAL

Sensor signal frequency increases as
the throttle is opened (vacuum de-
creases) as the throttle closes (vacuum
increases) the frequency decreases.

MAF-ANALOG

A high voltage level indicates high in-
take manifold pressure (low vacuum). A
low voltage leve! indicates low intake
manifold pressure (high vacuum). As
the throttle plate opens, manifold pres-
sure rises (manifold vacuum lowers).
The ECM interprets the higher voltage
as increased load placed on the engine,
increasing injection quantity and retard-
ing spark.
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Sensors (Cont.)

.Se A-Bill n | EGR POSITION
DC voltage level changes as the arm on
the variable resistor is moved. The
changing DC voltage is used as an input

ol to the ECU to indicate EGR operation.
J.,.r"
Zoom_1x
EGR position
*¢ EXAMPLE WAUEFORM #+*
Sms_A-B5U » | CKP-HALL EFFECT

Output voltage amplitude is constant
and frequency changes as RPM
changes. The upper horizontal lines
should reach reference voltage while
e the lower horizontal lines should reach
}Il [ [ 4| ground. Voltage transitions should be
Zoan Lx : straight and vertical. The peak to peak

TKF-hall effect

[
#* EXAMFLE LAUEFORM 4 voltages should equal reference volt-
age.
Ims A-BISY n | CKP-MAGNETIC

Crank Position sensor {(magnetic) out-
put voltage and frequency very as ve-
i /A\ FEWA hicle speed changes. Maximum peak
\AY 4 4 levels should be equal to each other, If
1| one is shorter than another, look for
chipped or bent teeth on the trigger

Zoom _1x
CkP-maghetic wheel.

*x EXAMFLE WRAVEFORM *+

.2ms A-BIZU n | CKP-OPTICAL

Crank Position Sensor (optical) output
voltage and frequency very as vehicle
speed changes. Maximum peak levels
should be equal to each other. If one is
shorter than another, fook for chipped or
bent teeth on the trigger wheel.

T Y foiloin gl

Lol
- VAL

Zooh fix
CkP-optical
## EXAMPLE WAVEFORM **

{ -
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Sensors (Cont.)

28ms A-B:2U

Zoom_1x

CHP-hall affect
*% EXANFLE WAVEFORM xow

18ms R-E:ilV

A

L

Zoom_1x

CHP-magnetic
ok EMAMFLE LAUVEFORM sk

{Bns A-R:2V

Zoom ix

CiP—optical
wi EXAMPLE WAVEFDRM

CMP-HALL EFFECT

Output voltage amplitude is constant
and frequency changes as RPM
changes. The upper horizontal lines
shouid reach reference voltage while
the lower horizontal lines should reach
ground. Voltage transitions should be
straight and vertical. The peak to peak
voltages should equal reference volt-
age.

CMP-MAGNETIC

Camshaft Position sensor (magnetic)
output voltage and frequency very as
vehicle speed changes. Maximum peak
levels should be equal to each other. If
one is shorter than another, look for
chipped or bent teeth on the trigger
wheel. The camshaft sensor uses per-
manent magnet generators.

CMP-OPTICAL

Crank Position Sensor (optical) output
voltage and frequency very as vehicle
speed changes. Maximum peak levels
should be equal to each other. lfone is
shorterthan another, look for chipped or
bent teeth on the trigger wheel.
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Sensors (Cont.)

- 2mz R-BILL h

Zoom 1%

Knock
** EXAMFLE WAUEFORM s

28ms A-BISY h

r«r“'* iy popietgrry T

Zoom_fx
Uehicle Speed
#w EXAMFLE WRAUEFORM #*

1Bms A-Bi 2y h

ZoomM 1%

lheesl Specd
++ EXAMPLE LAUEFORM

KNOCK SENSOR

The Piezoelectric knock sensor gener-
ates a voltage when it senses engine
vibration. The Piezoelectric sensor pro-
duces an electrical signal that has a
unique signature based on the knock
condition. The pattern from the knock
sensor is directly related to the severity
of the knock. For this reason, each
signai looks slightly different. When the
ECU receives a knock signal from the
knock sensor, it retards ignition timing
until the knock disappears.

VEHICLE SPEED

The vehicle speed sensor (VS5) trans-
mits a signal in proportion to the vehicle
speed. The example waveform is from
a Hall effect vehicle speed sensor,

WHEEL SPEED SENSOR
{MAGNETIC)

Small signal voltages areinduced asthe
teeth of a trigger wheel pass through the
magnetic field of a stationary magnet
and coil. Peakto peak values shouldbe
identical and the signal should look sym-
mefrical at constant speed. Improper
gap or missing teeth on a trigger wheel
will cause an erratic signal.
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Actuators

Z8ms AT SV

Zoom Ix

HC sclenoic
wor EXAMPLE WAVEFORM s

18ms AISY

Zoom Lx

EGR solenoid
ek EXAMPLE WRVEFCRHA **

1Bms H:SW

Zoon 1x i

EUAF solencid
w+ EXANFLE WAUEFORH

1Bmz A:5U

Zoon 1x

Shift solenocid
% EXAMFLE WAVEFORM s

MIXTURE CONTROL{MC)SOLENOCID
The Mixture Control Solenoid is duty
cycled by a solid-state grounding switch
in the ECU. When the solenoid is acti-
vated, metering rods are forced down-
ward restricting fuel flow. When the
ECU opens the circuit , the restrictionin
the main metering system is removed,
thus providing a rich mixture,

EXHAUST GAS RECIRCULATION
{EGR) SOLENOID

The ECU controls the application of the
EGR by applying or blocking vacuum
providing a signal to de-energize or en-
ergize a solenoid, or by using pulse-
width-modulated solenoid.

EVAPORATIVE CANISTERSOLENOID
EVAP SOLENOID

The evaporative canister solenoid wave
form shows the canister solenoid com
manded ON and then OFF.

SHIFT SOLENOID

The Shift solenoid waveform is from a
electronically controlled automatic trans-
mission. The waveform shows the Shift
solenoid switching from one state to
another.
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Fuel Injectors
Sns A/ SY h
™.
o
ZO0h 1;

Feak 'n hold
## EXAMPLE LIRUEFORM %

2xz AISY ]

A

l

Zoat 1x
Saturation
wi EXRMPLE LIAVEFORM s

PEAK 'N HOLD FUEL INJECTOR
Peak and Hold injector circuits use two
circuits to energize the injectors. Both
circuits come onto energize the injector,
this sends a high injtial current to the
injector, allowing it to operate quickly.

After the injector opens, one circuit re-
leases, leaving the second circuit to
hold the injector open through the dura-
tion of it's on-time. This circuit adds a
resistance to the circuit, to reduce the
current flow through the injector. When
the second circuit shuts off, the injector
closes, ending the injectors on-time. To
measure injector pulse width, look for
thefalling edge of the on-time pulse, and
the second rising edge which indicates
where the second circuit shut off.

SATURATION FUEL INJECTOR

The injector driver transistor applies
constant current to the injector. Some
injectors use a resistor to limit the cur-
rent flow; others have a high internal
resistance. Theseinjectors have asingle
rising edge.
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Distributors

10ns A-BISV

Zoom 1x

Hall-effeci F-U
% EXAMFLE LAVEFORM ok

18mz A-B: 2V

Zoem 1k

Magnetic P-U

3
son EXAMPLE LAVEFORM **

18ng A-E:2U

Zoom 1x

ECU timing contro
** EXAMPLE WAVEFORM

DISTRIBUTOR HALL EFFECT
PICKUP

HALL-EFFECT P/U

A Hall Effect swiich distributor has a
stationary sensor and a rotating trigger
wheel which requires a small input volt-
age to generate an output voltage. The
duty cycle of the signal remains fixed,
determined by the spacing between
shutter blades. Freguency of the signal
increases as the speed of the engine
increases.

DISTRIBUTOR MAGNETIC PICKUP
MAGNETIC P/U

Magnetic sensors used for distributor
triggering have a permanent magnet
and a pole piece. Fine wire is wrapped
around the pcle piece to form a pickup
coil. Maximum peak levels should be
equal to each other. If one is shorter
than the other look for a chipped or bent
tooth on the trigger wheel. Minimum
peak levels should be equal to each
other. If one is shorter than the other
look for a chipped or bent tooth on the
trigger wheel. The waveform signature
is created from the unique shape of the
trigger wheel tooth, passing the pickup
coil.

ECU TIMING CONTROL

This waveform shows the engine con-
troller sending signals to the Ignition
module advancing or retarding timing.
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Ignition

Signals

A A: 2y

+ah

|

lil“

Zoon_1x

“a++ WAUEFORM RECALL +#*
[¥ES] to continue sampling

Az 2ky

4

T

Zoom 1x

Hoer LIRUEF
[YES] Lo co

ORM RECALL #+x
ntinue sampling

Smz A lagy

=

-

Zoom 1x

DI Pri-Single
** EXAMFLE WAUEFQRY woe

DI SEC-SINGLE

The distributor Ignition (DI) secondary
ignition - single (1 cylinder) view can
determine the following information.

Points close or transistor turns ON
Dwell

Points open or transistor turns OFF
Firing Line

Spark Line

Burmn time

Coil Oscillations

Nookwn =

DI SEC-ALL

The Distributor Ignition (DI} Secondary
Ignition - All (All Cylinders) view is a
quick view of all cylinder firing lines
clearly displayed for easy comparison.
Firing lines should be equal. A shortline
indicates low resistance in the wire. A
high line indicates high resistance in the
wire.

DI PRI-SINGLE

The primary circuit single cylinder shows
iow voltage current supplied to the igni-
tion cell. In the coil, this low voltage is
stepped up to the high voltage neces-
sary for ignition by electromagnetic in-
duction. The current flow in the coil
primary winding creates a magnetic field.
At primary turn off (end of dewell pe-
riod), the current flow stops suddenly
and the magnetic field collapses. This
induces a voltage into the primary wind-
ings.
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ignition Signals (Cont.)

28ns AT igEy

h

Zoah 1x

01 Fri-All
*#+ EXAMPLE WAUEFORH s

B n: 2y

+ah

B

Zooh li

Wi UHUEFORM RECALL ek
[YES] to continue sampling

A 2ku

+ah

1

P

Zoom 1%

wdok LUAVEFORM RECRALL ketox
[YES] to continue sanpling

DI PRI-ALL

This waveform shows magnetic satura-
tion developing in the coil. It normally
takes about 10 to 15 milliseconds (.010
to .015 seconds) for an ignition coil to
develop complete magnetic saturation
from the primary circuit.

El SEC SINGLE-POS

The distributor Ignition (Di) secondary
ignition - single (1 cylinder) view can
determine the following information.

Points close or transistor turns ON
Dwell

Points open or transistor turns OFF
Firing Line

Spark Line

Burn time

Coil Oscillations

Noogp~ob-~

El SEC SINGLE-NEG

The distributor Ignition {DI) secondary
ignition - single (1 cylinder) view can
determine the following information.

Points close or transistor turns ON
Dwell

Points open or transistor turns OFF
Firing Line

Spark Line

Burn time

Coail Oscillations

NoOoR~wn -
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Current Measuremenis

A-B3 .30 h

Foom 1x

Fuel Injector - Amps
% EXAMPLE LAVEFORM

H-B: 1R h

Zoom 1x

Fuel Pump - Amps
%k EMAMPLE WAVEFORM %

FUEL INJECTOR

This shows the injector coil field collaps-
ing into an open circuit as the injector
pintle is pulled off its seat. Notice thatin
this current waveformthere are nospikes
as you would expect in a voltage wave-
form.

FUEL PUMP

The Fuel Pump amperage waveform is
a useful tool in diagnosing the health of
the fuel pump. Fuel pump failures can
be seen when current draw drops to 0
amps. The fuei pump waveform shown
here is from a normally operating fuel

pump.
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Alternator

1ms A-BIZY h STATOR VOLTAGE
This waveform shows DC voltage as
measurad from the alternator stator.

b e N AR AR AR S

Zoom 1%

Stator Uoltage
wok EXAMPLE WBUEFDRM s
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5.0 TECH TOOL BOX

The TECH TOOLBOX menu provides access to several useful
functions that can enhance automotive service productivity by
decreasing the time to perform a job. Included are several math
functions including a basic calculator, a stopwatch, a countdown
time and the clock / calendar setup.

TECH TOOLBOX is meant to provide technicians with functions,
formulas, and calculations that are common with the automotive
shop environment. TECH TOOLBOX is designed to display the
most common functional modes in a logical manner, arranged the
way you would expect to find them.

Ifthereis a function, formula, or calculation that you would like to see
included, please contact Vetronix Corporation.

5.1 MATH FUNCTIONS

The Math Functions include a basic calculator and common auto-
motive service related formulas.

MATH FUNCTIONS Press @) from the FUNCTION MENU
to select the Math functions. The Math
LB Law | Functions are comprised of a basic cal-

;35 Eﬂgﬁgﬁ&ﬂgg{gi. culator, Ohm's Law computation, Power
F5: FREQUENCY-PERI0D | L@w computation, Parallel resistance
computation, English/Metric unit con-
versions, and frequency/period conver-

sion.
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Calculator

Press from the MATH FUNCTIONS menu to select the calcu-
lator. The Calculator function performs simple math functions such
as add, subtract, multiply, and divide. To use the calculator, enter
the first number, choose a function (add, subtract, multiply or
divide), enter the second number, and then press to
compilete the function. The key acts like the = key on a
normal calculator. Up to ten digits can be entered or displayed
at a time.

Erase the entered number
(clear display).

ACTIVE KEYS
CALCULATOR ®-0© Enter digits into display.
Add.
[NO ] Subtract.
vﬁg: R Multiply.
P - Does— ‘o
RCV: x SEND Divide. .
SEND: / «: clr A9 Perform computation.
ENTER: = entrs | €3 Enter a decimal point.
ENTER,ENTER:clr all Functions as +-.
L~
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OHM'S Law/Power Law

Press @ from the MATH FUNCTIONS menu to select the Ohm'’s
and Power Law functions. These functions allow the calculation of
voltage, current, resistance and power using Ohm's Law and the
Power Law relationships.

Use @ and @ to select an equation. Press to begin data
entry. Use €. @9, and @1{F3) to move between data entry fields.
Enter digits into the appropriate highlighted field. The final value is
calculated as the data is entered. Press ({3 to go back to the top
of the display and choose a different function or to exit the display.

ACTIVE KEYS
OHM’S Law: STl
1=U-R Select Equation and toggle
R=U/1 between variables to be
POWER Law: P=UZ/R input.

P=12 %R ©/€@ Move highlight to different
P=U=] : :
equation or data entry field.
U=Uolts: 168 @ -© Enter digits into display.
R-omms - (%) Enter a decimal point.
P=Watts: o Erase the last entered digit.
Go back to equation select.

Parallel Resistance

Press &) from the MATH FUNCTIONS menu to select the Parallel
resistance computation. This function allows entry of up to four
resistance values, and then calculates the total parallel resistance.
Use the @) - © keys and the and @ keys to enter up to four
resistance values. The Parallel resistance is calculated as the
individual resistances are entered. Values from 1 to 1M can
be entered.

E
PARALLEL RESISTANCE g:rgE KErngr digit
Rp = 188 Ohms ©/@ Move to next entry.
Q Erase the last entered digit.

Bl = 1888 Ohns

RZ = 588 Ohns

R3 = 2008 Ohns

R4 = Ohns
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English/Metric Conversion

Press (@) fromthe MATH FUNCTIONS menu to select the English/
Metric Unit Conversions. This function will convert English and
metric units of speed, distance, temperature, volume, mass/weight,
and pressure. Use @ and @9 to scroll through the different English
and metric units. Use the ) - @) keys to enter data. The corre-
sponding unit conversion is performed as the data is entered.

ENGL ISH/NETRIC ACTIVE KEYS
8 moh = 8 keh ©-© Enter digits into display.
B milec 8 kn Erase the last entered digit.
g E; = g b ©/'€@ Move to next unit.
1.3 gal = 1 Move between English and
8 1lbs = 8 kg Metric unit.
Aoz = Ag
B inHg= B kPa

Frequency/Period Computation

Press from the MATH FUNCTIONS menu to select the Fre-
quency/Period computation. Enter either the frequency or the
period value into the tester, and the corresponding value will be
calculated. Use @, or to move between frequency
and period input field.

FREQUENCY~PERIOD ACTIVE KEYS
©-0© Enter digits into display.

F=ar o Erase the last entered digit.
P = nSec €©/@ Move to nexi field.
F = 455 Hz Move to next field.
Changes scale between mS
Press [YES] to and pS.

change to PSec
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5.2 TIMER FUNCTIONS

The Timer Functions provide several differenttime related functions
composed of a stop watch, a count down timer and a system clock
and calendar. Press from the TECH TOOLBOX menu to
select the Timer Functions.

ACTIVE KEYS

TIMER FUNCTIONS
- Select menu item.

F1: STOP WATCH

F2: COUNT DOUN TIMER
F3: CLOCK-CALENDAR

Stop Watch

Press from the TIMER FUNCTIONS menu to select the Stop
Watch. The Stop Watch can be used to time procedures or pro-
cesses up to 100 hours in length. The Stop Watch time can be
stopped and started without having to reset. Press to save the
time for later comparison. The number of saved times is displayed
in reverse video. Press &) to display the saved times.

ACTIVE KEYS

STOP UATCH Start Timer.
0p:08:14.3 Stop Timer.
F1: START Reset Timer.
R ST @ Save Time for later review.
F4! SAUE TIME 'F5) View all saved Times.
ggi gg‘gg;“':l;égm Clear all saved times.
' [F9 ] Delete the highlighted Save

Time.
Move to the next Save
SAVED TIMES Time.

)
S,
-

fa:868:14.3

A:
Ti: PP:BB:B6.8
TZ: #R:@0:1Z .2

F9: CLEAR TIME
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Count Down Timer

Press from the TIMER FUNCTIONS menu to select the Count
Down Timer. The Count Down Timer counts for a designated
amount of time, then sounds an alarm. The Count Down Timer can
be stopped and restarted during the count down. To enter the
starting value, press the key and then enter the hours, minutes
and seconds of the count down timer. Press to complete
starting time entry.

ACTIVE KEYS
COUNT DOUN TIMER
Start the Count Down.
86:91:38.8 Stop the Count Down.
Fi: START Reset to entered value.
Eg ﬁ;gg.r Set Count Down Vaiue.
F4: SET TIMER ©/€) Move to next digit entry.
SET COUNT
DOWN TIME
B0:25: 5.8
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Clock/Calendar

Press () from the TIMER FUNCTIONS menu to select the Clock/
Calendar function. The time of day and current date can be set
through this function.

CLOCK~CALENDAR ngE KEYS
) - Enter digit.
i ol Change AM/PM indicator.
. Starts the clock and returns
Enter Time:
B8 an to the menu.
©/E) Move to previous/next digit

Press [YES]1 to
change AM/PH entry.

Press [ENTER]

5.3 SHOP MANAGEMENT

The Shop Management functions aid in calculating repair estimates
and technician earnings. The standard shop rate, sales tax, and
applicable service fees are saved by the tester, and used for calcula-
tion of labor estimate, parts estimate and total repair estimate.

Press from the TECH TOOLBOX menu to select the Shop
Management functions.

COST ESTIMATE
F1: LABOR ESTIMATE

F2: PARTS ESTIMATE
F3: TOTAL ESTIMATE
F4: TECH. EARNINGS
F5: SHOP NaME

F6: CUSTOMER NAME
F?: REPAIR NUMBER
F9: BHOP RaTE
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Labor Estimate

Press from the menu to select the Labor Estimate function.
Enter the total number of hours estimated to complete the repair.
Note: the shop rate is entered on the SHOP RATE screen (Section
7.8) and recalled from the tester memory. The labor estimate is
automatically calculated as digits are entered. The labor estimate is
also displayed on the TOTAL ESTIMATE screen.

LABOR ESTIMATE :;TgE KEYS

= - Enter digit.

J0B HOURS e Erase last entered digit.
SHOP RATE $55/HR @I Print Estimate information.

TOTaL $275 .88

Parts Estimate

Press (@) from the menu to select the Parts Estimate function. This
function will add the cost of all estimated parts. Up to 99 different
part costs can be entered. The total parts estimate is automaticaily
calculated as digits are entered. Use the key and @ and
@ to move between part numbers. The parts estimate is also
displayed on the TOTAL ESTIMATE screen.

PARTS ESTIMATE ACTIVE KEYS
PART 2 c ca ®-© EnterDigit.
PART 3 & 35.89 [ ] Enter decimal point.

PART 4 2.75 '
PART 5 6 &R ENMISEY) Move to next/previous part

PAaRT & 1.88 number.
PART ©© Move to nextiprevious part

T0TAL & 165.15 number.
Erase last entered digit.
Print Estimate information.
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Total Estimate

Press () from the menu to select the Total Estimate function. The
Total Estimate function uses the previously calculated labor
estimate and parts estimate, along with the sales tax rate and the
applicable shop fees to calculate the total repair estimate. The sales
tax rate and shop fees are entered on the SHOP RATE screen.

ACTIVE KEYS
TOTAL ESTIHATE Print Estimate information.

Labor Est. § 275.88
Parts Est. § 165.15
Tax x 7.5 § 12.38
Fee & 18.88
TOTAL EST.S  462.53

Technician Earnings

Press from the menu to select Technician Earnings. This
function estimates a technician's earnings for a particular repair job.
Enter the number of hours spent on the repair, and the technician’s
percentage of shop rate earned. The tester automatically calculates
the technician earnings as digits are entered.

ACTIVE KEYS

TECHNICIAN EarNINgs | (- @ Enter Digit.
Move to next/previous part

SHOP RATE $55/HR

number.
JOB HOURS 5 /@ Move to next/previous part
v RATE = number.
Erase last entered digit.
EARNINGS
$178.75




MULTI-FUNCTION TESTER OPERATOR’S MANUAL

Shop Name

Press (@) from the menu to enter the Shop Name. The Shop Name
will be saved in the tester memory and printed at the top of the shest
when using the print function (EE)[5)) in the Enhanced Data List,
Enhanced DTCs, and the Total Estimate.

ENTER SHOP MAME: ACTIVE KEYS
©/€@ Move cursor to desired
] O/© letter or number.

[JOE'S GARAGE_

spc ¢ T @) Select current letter or number.
Ap s .HI v Erase last entered letter.
M No P Q R
S T U VU U X
Yy z @8 12 3
456 7 8 9
[ENTERI: to select

Customer Name

Press from the menu to enter the Customer Name. The
Customer Name will be saved in the tester memory and printed at
the top of the sheet when using the print function (EEXE)) in the
Enhanced Data List, Enhanced DTCs, and the Total Estimate.

NOTE: To ensure correct printouts, always check that the Cus-
tomer Name is correct before diagnosing a vehicle.

ENTER CUSTOMER: ACTIVE KEYS _
. SHimH | /€@ Move cursor to desired
. = ©/Q) leiter or number.
sPC . o ]/) g F ANi3:) Select current letter or
Il J K L number.
M NOPOQR Erase | ntered letter.
S T U U W X INOJ e last e
Yy Z @ 1 2 3
4 5 6 7 8 9
[ENTER]1: to select
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Repair Number

Press from the menu to enter the Repair Number. The Repair
Number will be saved in the tester memory and printed at the top of
the sheet when using the print function (=) in the Enhanced
Data List, Enhanced DTCs, and the Total Estimate.

NOTE: To ensure correct printouts, always check that the Repair
Number is correct before diagnosing a vehicle.

ENTER REPaIR #: | ACTIVE KEYS _
YT | ©&/@® Move cursor to desired
= /@) letter or number.
spe . . ; g ;‘ [ANIE:) Select current letter or
2 ﬂ I 1T K L number.
MW HOP QR (NO ] Erase iast entered letter.
S T UV W X
y z e 1 2 3
4 5 6 7 8Kl
[ENTER]1: to select
Shop Rate

Press from the menu to select the Shop Rate function. This
function atlows entry of the shop hourly repair rate, sales tax
percentage and additional service fees. The values entered on this
screen will be saved in the tester memory. The data is used to
calculate the labor and total repair estimates.

SHOP RATE-TAX-FEEs ACTIVE KEYS
shoe mete § ssoup | O ©  Enter Digit ,
© Enter decimal paint.
TAX RATE » 7.5 Move to next/previous entry.
FEE(s) 5 /'@ Move to next/previous entry.
Erase last entered digit.
Return to previous screen.

This value will be
gsaved for later use.
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SAMPLE PRINTOUT

ODE TS maeaRaSE

TCTAL ESTIMATE
Date: 1122795

Cust Namo:

Ordor No @ AlOdl1-Bd9

Lakor Estimate & 275.00
Fart=s Estimate % I65.15
Tax 7.5 % 3 12.38
Feo B 10.00
TOTAL ESTIMATE % 462 .53
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6.0 USING THE SETUP MODE

Press (@) to select the SETUP mode from the FUNCTION MENU.
The SETUP mode allows you to change the internal functions of the
tester and to perform Mastertech self-tests.

SETUP MENU
'1: CLOCK-CALENDAR

FZ2: PRINTER SELECT
F3: RSZ3Z BalD RATE
F4: UNIT CONVERSION
F9: SELF-TEST

ACTIVE KEYS
Sets the time and date
functions.

Select the printer type.
Sets up the tester to send
data to a printer.

@

F4 Selects the units of mea-
surement for displaying
data.

(F9 ] Selects the SELF-TEST
MENU.

/€ Move the highlight bar up
or down.

Select the highlighted menu
item,

6.1 CLOCK/CALENDAR

Press from the SETUP MENU to select the CLOCK/CALEN-
DAR mode, which allows you to set the date and time.

CLOCK~CALENDAR

Enter Date:
3431499

Enter Time!

G2 an

Press [YES] to
change AM/PH

Press [ENTER]

ACTIVE KEYS

@ - © Enter the digit numbers for
the date and time.

YES Changes from AM to PM or

from PM to AM.

Starts the clock and returns
to the SETUP MENU.

/€ Move highlight up or down.

©@/Q) Move highlight left or right.
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6.2 PRINTER SELECT

Press @ from the SETUP MENU to display a list of printer types
that can be used with the Mastertech.

NOTE: The default setting is for the optional VP-411 printer. If you
are using a printer other than the VP-411, connect the
printer to the tester and try to print. If the printer does not
print, select a different printer type and try again.

PRINTER SELECT ACTIVE KEYS

©&/€@ Move the highiight bar up or
EPSON TH-86

down to select a printgr.
UP414 EXIT Saves the selected printer
IBM_PROPRINTER and returns to the SETUP

EXTENDED CHAR EPSON
‘ MENU.

Saves the selected printer
and returns to the SETUP
MENU.

6.3 BAUD RATE

Press from the SETUP MENU. The baud rate of the printer
you are using is selected. The baud rate information is included
in the Operator's Manual for the printer.

NOTE: Thedefaultbaud rate setting for the optional VP-411 printer
is 9600 baud.

ACTIVE KEYS
RS23Z BAUD RATE | @/@ Move the highiight bar up
1208 or down to select the baud
2404 rate.
' Saves the baud rate for the
ég Eﬁ printer and returns to the
57 6K SETUP MENU.
115.2K Saves the baud rate for the
printer and returns to the
SETUP MENU,
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6.4 UNIT CONVERSION

Press from the SETUP MENU to select the UNIT CONVER-
SION mode. Use the arrow keys to highlight the preferred units of
measurement for displaying data, then press (EIas). Not all
conversions are available for all models or systems.

UNIT CONVERSION ACTIVE KEYS

page 1 ©/€Y» Move the cursor (blinking
highlight) up or down.

VEHICLE SPEED

km~h HPH| Saves the selected units
TP E““TUHEF and returns to the SETUP
PESURE " MENU.

| H 3 - -
Fib PRESSURE. Q0 Moves the highlight left

Pal psi or right.

UNIT CONVERSION
page 2

AalR FLOW
1b/min
ANGLE
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6.5 SELF-TESTS

The SELF-TESTS check the following Mastertech functions:

+ Display/LEDs » Data Link

e Keyboard * RS232 port

e Sound * Instrumentation port
*  Memory/internal Circuits = 0BD Il Interface

If the Mastertech does not pass all of the tests, double check that the
SELF-TEST Adapters (required for certain tests) are properly
installed and making good contact during the testing.

» Self Test Adapters are used for the following tests:

TEST ADAPTER
DATA LINK DLC CABLEANDDLCSELF-TEST
ADAPTER

RS232 and INST PORT RS232/IP SELF-TEST ADAPTER
NOTE:

» Do not connect the DLC cable (and DLC cable adapter) to the
vehicle while the self test is being performed.
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SELF-TEST SETUP

ADAPTER

pLC =
pLC
DC POWER _4& SELF-TEST
CABLE \ ADAPTER

2
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6.6 SELF-TEST MENU

Press (@) to select the SELF-TEST mode from the SETUP MENU
and display the SELF-TEST MENU. The SELF-TEST mode allows
you to perform any of a series of eight Self Tests.

SELF-TEST MEMU

F1: DISPLAY/LEDs]

FZ: KEYBOARD

F3: SOUND

F4: MEMORY

FS: DATALINK

F&: RS232

F7: INSTRUMENT PORT
F8: OBD II INTERFACE
F9: SYSTEN INFO

ACTIVE KEYS

m T
w N

n
=y

-n
o

M
[+1]

m
-]

[=+]

L

Displays a checkerboard
pattern, and cycles the
LEDs on and oft.

Tests for proper operation
of the keyboard.

Instructs you to press the
0-9 keys to play sound.
Checks the integrity of
many of the critical circuits
inside the Mastertech and
the program card inserted
in the tester.

Checks the DLC and the
DLC cable.

Checks for proper operation
of the RS232 Port (printer
connector).

Checks for proper operation
of the Instrumentation Port.
Checks for OBD Il interface
cireuitry present or proper
operation.

Displays the production
dates of the Mastertech and
program card software.
Move the highlight bar up or
down.

Select the highlighted menu
item.
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Display/LED

Press (@) to select the DISPLAY/LEDs test from the SELF-TEST
MENU. This test checks the LCD and LED displays.

ACTIVE KEYS

Changes the LCD display.

Returns to the SELF-TEST
MENU.

Keyboard

Press to select the KEYBOARD test from the SELF-TEST
MENU. This test checks for proper operation of the keyboard keys.

KEYBOARD SELF TEST ACTIVE KEYS

All Keys Select the key to highlight.

Returns to the SELF-TEST
MENU.

* 1
YES NO
HELP 1
RCV 4
SEND 7
EXIT =

DRUNN A+~
SOTWH +

[*EXIT] TO EXIT

Sound

Press to select the SOUND test from the SELF-TEST MENU.
Press @@ - € to play sound.

SOUND SELF TEST ACTIVE KEYS

@ -© Play sound.
EXIT Returns to the SELF-TEST

Press [@1-19]1 to
play sounds. MENU.
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Memory

Press{@)fromthe SELF-TEST MENU to select the MEMORY test.
The MEMORY test checks the integrity of many of the critical
circuits inside the tester.

ACTIVE KEY
MEMORY TEST
Returns to the SELF-TEST
MENU.

This test will take
a few seconds.

Please wait ...

HEHORY TEST

PASSED

Press [EXIT]
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Data Link

Press to select the DATA LINK test from the SELF-TEST
MENU. The DATA LINK test checks for proper operation of the
DLC cable.

NOTE: When this test is selected, you are instructed to install the
14-pin DLC Self Test Adapter on the end of the DLC cable.

paTa LINK TEST ACTIVE KEY

@ANH;) Runs the test.
Install the
14 PIN DLC
SELF TEST ADAPTER
on the end of
the DLC Cable.

Press LENTERI]

The DATA LINK TEST result is displayed.

DATA LINK TEST ACTIVE KEY
Returns to the SELF-TEST
MENU.
PASSED

Press LEXIT]
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RS232

Press to select the RS232 test from the SELF-TEST MENU.
The RS232 test checks for proper operation of the RS232 Port.

NOTE: When this test is selected, you are instructed to install the
RS232/IP Self Test Adapter in the RS232 Port.

Install the RS232/IP Self Test Adapter. After the key is
pressed, the tester will check the RS232 Port.

RSZ3Z2 TEST

In=tall the
R8Z232/1P
SELF TEST ADAPTER
in the RS232
connector on the
left side of the
base of the tester.

Press [ENTER]

ACTIVE KEY
Runs the test.

The RS232 TEST result is displayed.

R8232 TEST

PASSED

Press [EXIT]

ACTIVE KEY
EXIT Returns to the SELF-TEST
MENU.

6-10



I B B S B S B B B B S B IO S R S S S I S B N S Y N S Y BY 8

MULTI-FUNCTIONTESTER OPERATOR’S MANUAL

Instrumentation Port

Press to select the INSTRUMENTATION PORT test from the
SELF-TEST MENU. The INST PORT test checks for proper opera-
tion of the I/P {Instrumentation Port) connector.

NOTE: When this test is selected, you are instructed to install the
RS232/IP Self Test Adapter in the I/P connector.

Install the RS232/IP Self Test Adapter, then press (EXIfE:). The
tester checks the Instrumentation Port connector.

[P TEST ACTIVE KEY

Install the FMid:) Runs the test.
RS823271P

SELF TEST ADAPTER
in the 1P

conmector on the

right side of the

base of the tester.

Press [ENTERI]

The /P TEST result is displayed.

p TEST ACTIVE KEY
Returns to the SELF-TEST
MENU.
PASSED

Press [EXITI]
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08D Il Interface Self-Test

Press to select the OBD Il Interface test from the SELF-TEST
MENU. The OBD Il Interface test checks for OBD Il Interface
Circuitry present or proper operation.

If one of the following error messages is displayed, it is recom-
mended that the OBD | I/F Self-Test be performed.

* Application cartridge not installed.
. OBD i communications failed to initialize 1 time.

. Error. no response from vehicle.

OBD I1 INTERFACE ACTIVE KEY
Returns to the SELF-TEST
PASSED MENWU.

OBD 11 AFPLICATION
BOARD INSTALLED

PRESS [EXIT]
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System Info

Press to select SYSTEM INFQO from the SELF-TEST
MENU. The System Info test displays the production dates of the
program card, the Mastertech resident program, and the I/Q
resident program.

NOTE: I/O RESIDENT date is not displayed when an application
cartridge is plugged into the Mastertech.

svsteEn InFormation | ACTIVE KEY

EXIT Return to the SELF-TEST
PROGRAH CARD: MENU

NFT:PRO 1.8 (US) :
83-38.-99

RESIDENT:
83-18-98

1-0 RESIDENT:
A7/26-94

CECE e e EEEtEEEEeecereteeececte
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A: SAMPLE OSCILLOSCOPE WAVEFORMS

The following sampte waveforms are intended to give you a look at
what type of signhals can be measured and what oscilloscope
function settings were used to capture the measured signal.

Depending on your familiarity with Oscilloscopes, you may find
these sample waveforms andtheir settings helpful to try out on atest
vehicle. Doing so will help you become familiar with the Mastertech
Oscilloscope function. Remember that these waveforms are a
representation of one of many ways to capture automotive signals
using an Oscilloscope, and represent only one of many methods to
check a particular automotive sensor.

Refertothe Waveform Assistant section on page 4-14 for additional

waveform information. The Waveform Assistant is a library of
example waveforms that can be viewed on the Mastertech display.
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SAMPLE WAVEFORM 1 - FORD MAP SENSOR

This waveform was captured on a 1993 Ford F150 with a 4.9L
engine. The ignition key was in the ON position with the engine OFF
(KOEQ). The Mastertech Oscilloscope was in the Single Channet
Mode, with the red lead on the MAP signal line (to the PCM) and the
black lead was on signal reference (ground).

2ns A-BI1U Loouten | Settings:

It LAV v Time Scale : 2 ms/division
Volt Scale 1 1 V/division
Trigger : Automatic

) L 4.9l
&, 37ams
Zoon ix 156HZ
sk JAUEFORM RECALL sobw

[YES] to continue sampling

Information inferred from captured waveform:

Waveform min/max voltage :0-4.9 volts
Voltage at cursor A position 1 4.9 volts
Period :6.37 ms
Frequency 1156 Hz
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SAMPLE WAVEFORM 2 - MAF SENSOR

This waveform was captured on a 1994 Pontiac with a 3800 engine
and equipped with a Hitachi MAF sensor. Theignition key wasin the
ON position with a warm engine running at IDLE. The Mastertech
Oscilloscope was in the Single Channel Mode, with the red lead on
the MAF signal return line (to the PCM) and the black lead on engine
ground (near the thermostat housing).

.2ms A-Bi iU 8. 3FUtRh

@, 34

SE7aus

Foam 1x 17834z
ok WAVEFDRM RECALL. sk

[YEST to continue sampling

Settings:

Time Scale : 0.2 ms/division
Voit Scale 1 V/division
Trigger : Automatic

Information inferred from captured waveform:

Waveform min/max voltage :0-5 volts

Voltage at cursor A position : 0.3 volts

Period 1587 us

Frequency 11703 Hz
A-3
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SAMPLE WAVEFORM 3 - OXYGEN SENSOR

This waveform was captured on a 1993 Chevrofet 4WD truck with
a 5.7L (VIN "K'} engine. The ignition key was in the ON position with
awarm engine running at 2500 RPM. The Mastertech Oscilloscope
was in the Singie Channel Mode, with the red lead (channel A) on
the oxygen sensor signal return line (to the PCM) and the black lead
connected to engine ground.

.1s A-Bi.2U o.zunk | Settings:

& ; l,r“"" -1 1 Time Scale : 0.1 Sec/division
.y “"“l Volt Scale : 0.2 V/division
f {|| Trigger . Automatic, hold “on”
R g

Zoom_1x

RS Z2.UOLT 3.LUL 4.GHD
S.t4 €.TRIG 7.HOLD @.MENU

Information inferred from captured waveform:

Waveform min/max voitage : 0-0.9 volts

A-4
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SAMPLE WAVEFORM 4 —- THROTTLE POSITION SENSOR

This waveform was captured on a 1993 Chevrolet 4WD truck with
a5.7L (VIN "K") engine. The ignition key was in the ON position with
a warm engine running at IDLE. The Mastertech Oscilloscope was
in the Dual Channel Mode, with the red lead (channel A) on the
Throttle Position Sensor signal return line (to the PCM) and the
black lead disconnected. MFT ground was provided by the Data
Link cable.

.Ss ALY b 75ure | Settings:

Time base :0.5 Sec/division
11 Voltage base : 1 V/division
P Trigger : Automatic, hold “on”

e

b

Zoom 1x

1.TIME 2,U0CT 1. 6ND
S.44 €.TRIG 7.HOLD  @.MENU

Information inferred from captured waveform;

Waveform min/max voltage 1 0-4.5 volts
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B: GLOSSARY AND ABBREVIATIONS

CKP
CMP
DI
ECT
ECU
EDLS
EGR
El

EVAP
GND
IAT
LvVL

MAF
MAP
MC
Us
Ms
NEG
02s
PFI
POS
PBI

Crankshaft Position

Camshaft Position

Distributor Ignition (systems with a distributor)
Engine Coclant Temperature

Electronic Controf Unit

Enhanced Diagnostic Lead Set

Exhaust Gas Recircuiation

Electronic Ignition (ignition systems without a distribu-
tor, or distributorless)

Evaporative Canister
Ground

Intake Air Temperature
Level (of trigger)
Kilovolts

Mass Air Flow
Manifolg Air Pressure
Mixture Control
Microseconds
Mitiseconds
Negative

Oxygen Sensor

Port Fuel Injection
Positive

Primary
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RPM
SAE
SEC
SIG
TPS
TRIG
VOLT

vDC

Revoiutions per minute

Society of Automotive Engineers

Secondary

Input signal that is currently being measured
Throttle Position Sensor

Trigger

Voltage

Volts Direct Current
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