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GENERAL INFORMATION

DESCRIPTION

The ASM170-A99069 is a state of the art, automatic engine start / stop controller with selectable warmup / cooldown,
glow plug, or choke capabilities. The ASM170 operates from a 12 or 24 volt battery and can withstand voltage drops
during cranking. It includes crank and rest cycles, sensing circuit for crank disconnect and overspeed, overcrank, and
re-crank protection on false starts. Four red LED’s indicate first out shutdown from low oil pressure, high temperature,
overcrank, overspeed, auxiliary input, high/low level, engine stall, and no speed signal. A fifth green LED lights when
the engine has started. This same LED flashes during the rest period while the unit is cycle cranking the engine. A
sixth LED lights when the multifunction output is operating. This output is programmable using the DIP switches
located on the back of the unit.

The ASM170 is housed in an ABS plastic enclosure and the electronics are encapsulated in a protective epoxy resin.
Due to its low cost and flexible features, it is ideal for generator or pumping applications.

SPECIFICATIONS

Power Input: 6 to 28 VDC.

Power Consumption Standby (AUTO): <1 mA.

Operating Temperature: -40 to 185 °F (-40 to +85 °C).

Inputs: Ground or positive inputs for high temperature, low oil pressure, High/Low Level, Auxiliary / Remote Stop
sensors. (Note: The momentary start input must be at least 100 ms in duration to be recognized as a valid start.)
Lamp Test: When unit is powered up in Manual or Auto, the LED’s light for 1 second as a test.

Outputs: 5A smart FET for cranking and multifunction output. 10A smart FET for Fuel Valve (Energized to Run)
output. 125 ma transistor for common failure, engine run, and auxiliary output.

Crank Attempts: Selectable for 3, 5, 10, or 255.

Crank / Rest Cycle Timing: Field adjustable 1 to 30 seconds.

Multifunction Output: Field programmable to one of the following options: Glowplug, Cooldown, Warmup/Cooldown,
Warmup, Airgate — Overspeed Only, Airgate — Always, Choke, or Auxiliary Run output.

Shutdown Lockout Time Delay: Field adjustable 1 to 300 seconds. Locks out low oil pressure, high temperature,
and loss of speed shutdowns on start-up.

Crank Disconnect Speed Setting: From 13 to 2500 Hz.

Overspeed Trip Point Setting: From 13 to 8500 Hz.

Speed Sensing Input: 1.5VAC RMS to 140 VAC RMS.

Shipping Weight: 1 Ib. (.45 kg.)

Shipping Dimensions: 6.25 x 6.25 x 4.5 in. (159 x 159 x 114 mm).

INSTALLATION ACCESSORIES

Tools for the module mounting, such as drill and screwdriver.

Wire Harness Kit (Z00000000020808) or Molex Pins and connectors (Z00000000020915).
12 and 18 AWG wire for hook up.

Set of wire termination tools.

Wire Termination; such as spade terminals.
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MOUNTING DRILL PATTERN (Do not scale or use as a template)
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MOUNTING THE ASM170 MODULE

1. To mount the ASM170 module to your panel, drill six (0.25 in. [6mm] dia.) holes for LED indicators, and two (0.203
in. [5 mm] dia.) holes for mounting screws. See “Mounting Drill Pattern”, above, for dimensions.

2. Insert the ASM170 module from the back of the panel into the pre-drilled holes.

3. Secure the module in place with the two (2) screws provided.

WIRING THE ASM170 MODULE

WARNING: Disconnect ALL electrical power before beginning the wiring. STOP ALL machinery before performing
the hook up. Any load connected to the panel that draws current in excess of 5 amps for the crank and multifunction
outputs or 10 amps for the fuel output MUST be piloted at the load.

The ASM170 is a pilot duty device. The outputs are designed for control only.

1. Wire the ASM170 using 18 AWG stranded wire. When wiring to the push on FET common terminal, we suggest
using a larger wire size (12 AWG recommended).

2. When hooking the battery positive (+) and ground wires to the ASM170, route them directly from the battery to the
unit. This will help reduce electrical noise coupling and avoid voltage losses from other devices.

3. If a standby battery charger is installed, it must be wired directly to the battery, NOT to the ASM170. This could
cause electronic “noise” produced by the charger to be coupled into the microprocessor. If the “noise” is severe,
erratic operation could occur.

4. Do not route low voltage DC (battery) control wires in the same conduit as high voltage AC wires.

5. Use shielded cable for connecting the magnetic pick up to the ASM170. Ground only one end of the shield (we
suggest you ground it at the engine).

6. Always place reverse bias diodes across inductive loads. This helps eliminate a source of electromagnetic noise.
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MAKING ADJUSTMENTS TO THE ASM170

Number of Cranks Configuration
SW1 sw2
3 Cranks OFF OFF
5 Cranks ON OFF
10 Cranks OFF ON
255 Cranks ON ON i
Multifunction Configuration . LOW O|| Pressure O
SW3 Sw4 Sws AUX InPUtS
Glowplug OFF OFF OFF . H|gh Englne Temp
LRL Cooldown ON OFF OFF ngh / LOW LeVeI
Warmup/Cooldown OFF ON OFF
o ON ON OFF @ Over Crank
Airgate - Overspeed OFF OFF ON Eng|ne Stall
Airgate - Always ON OFF ON
LR3 . Overspeed
Choke OFF ON ON -
LR4 Auxiliary Run Output ON ON  ON NO _Speed Slgnal
Level Input Configuration . Eng!ne RUnnlng
' Rs Swe Engine Rest
Alarm Only ON O
| |shutdown OFF Timer Output Active i i
Start / Stop Input Configuration p Q Dlp SWItChES
iy MANUAL OFF AUTO
Momentary ON
e 0GR Potentiometers
R1 - Crank/Rest Delay (1-25 sec) O wo 25 Turn
- d (4-
sg’ ) 8:’:[:?359:)[) (é'gz%% :ZZ)) Light Steady/Light Flashing e
R4 - Multifunction Timer (Varies) M U ASM170
R5 - Lockout Delay (1-300 sec)

Potentiometer and DIP Switch Detail 1

On the back of the ASM170, you will find five (5) potentiometers and seven (7) DIP switches for customizing your
controller. The five potentiometers have the following functions:

R1 = Crank / Rest Delay (1-25 seconds)

R2 = Overspeed Frequency (4-8500 Hz)

R3 = Crank Disconnect Frequency (1-2500 Hz)
R4 = Multifunction Timer.

R5 = Lockout Delay (1-300 seconds)

Crank / Rest Delay (R1 Pot) — Adjustable between 1 and 25 seconds

The Crank / Rest adjustment is used to vary the amount of time the cranking output is ON and OFF during the start
sequence. When a start attempt begins, the controller will energize the cranking output for the amount of time set on this
pot. If the engine is not sensed to have started, the controller will de-energize the cranking output for the same period of
time before energizing it again. During the rest period the RUN light will flash.

Overspeed (R2 Pot) — Adjustable between 13 and 8500 Hz

The OVERSPEED adjustment is used to set the point at which the unit will signal for a shutdown if the engine speed
should reach too high an RPM. To set the OVERSPEED value, turn the OVERSPEED Pot fully clockwise and run the
engine up to the maximum operating speed. Next, slowly turn the Pot counterclockwise until the engine shuts down on
OVERSPEED. Now, turn the Pot clockwise two turns. This will adjust the OVERSPEED set point approximately 8%
higher than the maximum engine operating speed.

Crank Disconnect (R3 Pot) — Adjustable between 13 and 2500 Hz

The CRANK DISCONNECT adjustment is used to let the ASM170 know when the engine has started so that it will turn
OFF the cranking output. Turn R3 clockwise 25 turns, and then turn R3 counter clockwise 12 turns. Be prepared to
remove the wire from the ASM170 cranking output as soon as the engine starts. Put the selector switch in the manual
position, and remove the cranking wire as soon as the engine starts. Slowly turn R3 counter clockwise until the green run
led turns on. Manually start the engine. If the starter does not stay engaged long enough, turn R3 one turn clockwise.
Repeat this process if necessary. If the starter stays engaged too long, turn R3 one revolution counter clockwise. Repeat
this process if necessary.

Multifunction Timer Delay (R4 Pot) — Selected by dip switches 3, 4, and 5
The Multifunction Timer Delay adjustment pot is used to adjust how long this output is on. There are several options for
this adjustment pot. First select which function you want with the DIP switch, and then adjust this delay to the desired
setting. Turn clockwise to increase and counterclockwise to decrease.
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Lockout Delay (R5 Pot) — Adjustable between 1 and 300 seconds

The lockout delay is used to ignore indications for shutdown on the pressure and temperature shutdown inputs. This
delay begins timing as soon as the crank disconnect occurs. To increase the setting, turn the Pot clockwise; to
decrease the setting, turn the Pot counterclockwise.

Overcrank Adjustments (DIP Switches)

The ASM170 allows you to crank the engine 3, 5, 10, or 255 times. If after these attempts the engine fails to start, the
unit will signal OVERCRANK. If the engine false starts and the ASM170 RE-CRANK's the engine, it will count this as a
cranking attempt. This way, if the engine false starts the same number of times as your cranking attempts, then the
unit will show OVERCRANK.

Number of Cranks Configuration

SW1|Sw2
3 Cranks OFF |OFF
5 Cranks ON OFF
10 Cranks OFF ON 1 2 3 4 5 6 7
255 Cranks ON |ON
Multifunction Configuration
SW3|SW4 |SW5
Glowplug OFF |OFF OFF
Cooldown ON OFF OFF
Warmup/Cooldown |OFF ON OFF Move Switch Up
Warmup ON |ON OFF To Turn ON

Airgate - Overspeed OFF OFF ON
Airgate - Always ON OFF ON
Choke OFF |[ON |ON
Auxiliary Run Output ON 'ON |ON
Level Input Configuration

SW6
Alarm Only ON
Shutdown OFF
Start / Stop Input Configuration
SW7
Momentary ON
Maintain OFF

MULTIFUNCTION OUTPUT OPTIONS

There is one output on the ASM170 that can be configured to operate in a variety of ways. Below, you will find a
description of each of these functions. To select the function, find it on the previous chart and flip the appropriate DIP
switches to match.

GLOWPLUG: When this option is selected, the multifunction output is used to heat the glow plugs of a Diesel engine
prior to attempting to start. Once selected, you can adjust the glowplug time delay by turning pot R4. The delay can be
set from 1 to 300 seconds. When a start signal is received, the output will turn on for the amount of time set on R4. It
will then turn off while the crank cycle time delay is active. If the engine fails to start, the output will turn on again after
the rest delay but prior to the crank function.

COOLDOWN: When this option is selected, the multifunction output will turn on after a stop signal is received and stay
on during the delay. It is adjustable between 1 and 300 seconds. When the delay expires, the output will turn off, along
with the fuel valve, which will cause the engine to stop.

WARMUP/COOLDOWN: When this option is selected, the warmup delay begins timing as soon as the engine is
sensed to have started. When the delay expires, the multifunction output turns on and stays on until a stop signal is
received the output turns off immediately and the delay begins timing again. When it expires, the fuel valve output is
turned off causing the engine to stop. This delay is adjustable between 1 and 300 seconds.
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WARMUP: When this option is selected, the output will turn on as soon as the engine is sensed to have started and

stay on throughout the delay. When the delay expires, the output will turn off. This delay is adjustable between 1 and
300 seconds.

AIRGATE — OVERSPEED: When this option is selected, the output will turn on only if an OVERSPEED shutdown
condition is sensed. It will stay on for an adjustable period of 1 to 30 seconds.

AIRGATE — ALWAYS: When this option is selected, the output will turn on during any shutdown condition. It will stay on
for an adjustable period of 1 to 30 seconds. This output can also be used for energized to stop applications.

CHOKE: When this option is selected, the output will turn on 3 seconds into even number crank attempts. It will also
immediately turn on if the engine stalls. If the engine is sensed to be running, it will turn off.

AUXILIARY RUN OUTPUT: When this option is selected, the output will turn on and off with the engine run output.

SPECIAL FEATURES

To make the ASM170 even more flexible, it has two other special features. The feature descriptions follow:

LEVEL INPUT CONFIGURATION: By setting the position of DIP switch number 6, you can configure whether activating
the level input causes a shutdown or just an alarm condition. If the switch is ON, the unit will just flash the HIGH/LOW
LEVEL LED. If it is OFF, the unit will signal the engine to shut down.

START/STOP INPUT CONFIGURATION: The ASM170 can be used with a sustained start signal that closes to start
and opens to stop or with a momentary start / stop signal. If DIP switch 7 is ON, a brief signal to the start input will be
latched internally and the controller will signal the engine to run. A signal to the Auxiliary 1/ Stop input will latch in
causing the unit to signal the engine to stop. If DIP switch 7 is OFF, the unit will signal the engine to run as long as there
is a start signal present on the start input and signal it to stop when the start signal is removed.

AUXILIARY 2 INPUT: This input is not locked out and is indicated by a double flash on the first LED. If the Auxiliary 1
input is activated, the LED will flash once.

I SEQUENCE OF OPERATION I

Sequence of Operation with Panel in “AUTO”
The ASM170 module is very flexible. The basic sequence of operation follows:
When a start signal is received, the following occurs:
e The frequency is checked relative to the crank disconnect set point. If the frequency is sensed to be above the
set point, the fuel valve will turn on and the engine run light will light. The following delays will also begin timing:

e Shutdown Lockout Delay

e Warmup Delay (If selected)

e |If the frequency is sensed to be below the set point the fuel valve will turn on, the multifunction output will turn
on (if required — see MULTIFUNCTION OUTPUT OPTIONS section) and cycle cranking will begin.

e During Cycle cranking, the Fuel Valve output is on continuously.

o |f the Multifunction output is set to glowplug, the unit will first turn on the output for the selected amount of
time, turn it off then energize the start output. If the unit does not start, the start output will be de-energized
through the rest delay and the run light will flash. When the rest delay expires, the multifunction output will
then be energized through the delay, turn off, and the start output will be energized again. This sequence
will continue until the engine is sensed to start or OVERCRANK occurs.

o |f the engine starts but then stalls, the ENGINE STALL LED will flash for 10 seconds. After the 10-second
delay expires, the cycle cranking sequence will continue. These “Engine Stalls” or “False Starts” are
counted as crank attempts.
¢ OVERCRANK - If the engine fails to start within the selected number of crank attempts, the fuel output

will be de-energized, the common fail output will be energized and the OVERCRANK LED will light.
Before the module will attempt to start the engine again, this shutdown condition must be reset by
moving the selector switch to the OFF position and back to AUTO.

o If the unit successfully starts the engine by cycle cranking, the starter output will immediately be de-
energized, the ENGINE RUNNING light will turn on and the multifunction output will perform any necessary
functions (see MULTIFUNCTION OUTPUT OPTIONS section). The following delays will begin timing:

e Shutdown Lockout Delay
e Warmup Delay (If selected)

Page 5 of 7
DATE: January 25, 2005



40-99-069
The following shutdown conditions are armed immediately:
e OVERSPEED
e LOW LEVEL
Once the Shutdown lockout delay has timed out, the unit will arm the following shutdowns:
e LOW OIL PRESSURE
e HIGH ENGINE TEMPERATURE
e AUKXILIARY INPUT ONE
e NO SPEED SIGNAL
When the start signal is removed or the stop signal is sensed the unit will shutdown the engine. If the
multifunction output is required to function at this time it will (see MULTIFUNCTION OUTPUT OPTIONS
section). When it is ready for shutdown the fuel valve will be de-energized and the controller will await
another start signal.

SHUTDOWNS: If the controller senses any shutdown conditions while it is running, the fuel output will be de-energized,
the common fail output will be energized and the appropriate shutdown LED will light. Before the module will attempt to
start the engine again, the unit must be reset by moving the selector switch to the OFF position and back to the AUTO

position.

Sequence of Operation with Panel in “MANUAL”

When the MANUAL-OFF-AUTO switch is placed in the “MANUAL” position, an automatic start signal is simulated.
Therefore, the controller will operate the same as it does in “AUTO.” However, it will continue to run as long as there
are no signals from monitored conditions or until the MANUAL-OFF-AUTO switch is moved to the “AUTO” or “OFF”
positions. There is no cooldown or airgate feature available in the manual mode. Keep in mind; it will still shut down the
engine if a monitored condition occurs such as low oil pressure or high temperature.

ASM1701/0 LIST

Pin #|Label Hardware Additional Information
Name
1 |Frequency - Tach Return Magnetic Pickup or Generator
2 |Ground (B-) B- Battery Minus
3 |Start (Manual) Input 1 Battery Plus Only
4 |Aux Input 2 Input 6 +/- Input (Only Common Fail Output Turns on when activated — Not Locked Out)
5 |Level Input 5 +/- Input
6 |High Temperature Input 3 +/- Input
7 |Engine Run Out Output 5 125 mA Sinking
8 |Not Used Output 6 125 mA Sinking - When Input 6 is active, this pin sinks to ground
9 |None FET Power No Hookup
10 |None FET Power No Hookup
11 |Frequency + Tach Magnetic Pickup or Generator
12 |Auto Battery (+) Auto Position of MOA
13 |Low Oil Pressure Input 2 +/- Input
14 |Aux Input 1/ Remote Input 4 +/- Input
Stop
15 |Multifunction Output Output 3 5 AMP FET
16 |Common Shutdown Output 4 125 mA Sinking
Output
17 |Crank Output Output 1 5 AMP FET
18 |Fuel Output Output 2 10 AMP FET
19 |None FET Power No Hookup
20 |None FET Power No Hookup
Blade|FET Common FET Power Push On for FET Supply Power (20 AMPS)
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Fuel Valve

See Connector Plug Drawing Below
For Wire Connection Locations

Alternator Outputs
Excitation ]
10 Amp Max. Load Remote Strt/Stp o
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7 \\f\ 125 mA Max. )
req. (-
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/ -
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To Battery (+) P 6_ Inp/m_ Pickup
+/-
= Level| § —o-I |—a Input
Starter - 1
Assembly Aux. 1 or 14 —o—I |—o I+/7 These functions are locked
(Mom. Stop)_ np/ut out during the shutdown Battery K1
Aux.2 | 4 —o—l |—o |;pu} lockout delay. 12/24 VDC
FET Common, Connect to .
' 12 AWG Minimum
"push-on” terminal at rear — Alterator
of controller
AWG 2/0/00
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