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1. The PDM 32 

 

 

 

The PDM 32 is a multifunctional integrated device, designed to manage a good number of important 

features in a modern race car: 

- Power Module: it powers the different electrical devices in the vehicle such as solenoid, pumps, 
fans, lights, and electronic devices such the ECU.  

- Dash controller: the dash, in installations with the PDM 32, becomes a very simple and inexpensive 
device, connected to the PDM through a 1.5 GHz LVDS cable.  

- Automatic Lap Timer: thanks to the high precision GPS Module and a huge database of thousands 
of maps all over the world, the lap time is automatically calculated, shown in the display and 
recoded for future evaluations 

- Datalogger: the PDM32 has a huge 4 gigabytes not volatile memory, that allows to record not only 
all the data coming from the sensors, from the ECU, from the expansions, but also all the current 
consumption of all the Power Outputs. The data are correlated with the position on the track, with 
the map of the track and, eventually, with the images recorded by the video camera SmartyCam 

The PDM 32 should only be configured and installed by qualified personnel as to ensure the correct wiring 

and connections for all the inputs and outputs. High levels of current are present and can result in 

overheating and may cause risk of damage or injury to personnel and/or equipment, if not installed 

correctly.   
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2. Connections 

 

The PDM 32 has 6 connectors: 
1 Surlok Power Connector to connect to the +V battery 
м wƻǎŜƴōŜǊƎŜǊ [±5{ ŎƻƴƴŜŎǘƻǊ ǘƻ ŎƻƴƴŜŎǘ ǘƘŜ ŘƛǎǇƭŀȅ όсέ ƻǊ млέύ 
2 35 pins AMP connectors  
2 Binder connectors, 5 and 3 pins, for the connection to the USB port and to the analog mirror 
camera 
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Loom wires and connectors pin selection are very important. Be sure to select wire size according to load 

current specification.  

2.1 AMP connectors 

 

 

 

PDM 32 connectors mate with AMP 776164-1 (black) and AMP 776164-4 (grey). 

Connector terminal: AMP 770520-3. This is the gold-plated version rated up to 17A. 

Wire sizes qualified for this terminal are: 20AWG, 18AWG, 16AWG.  

 

2.2 Surlok connector 

 

Connection to POWER is made by a Surlok connector, Amphenol SLPRATPSO.  

This connector is rated up to 120A and can manage wire from 16mm^2 to 25mm^2. Mating part code is 

SLPPA25BSO and both are IP67.  

An advantage of this type of connection, is that the user does not require any special tools to make a 

connection or disconnection between the two. As they feature an automatic quick lock and press-to-

release function 
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2.3 Rosenberger LVDS connector 

 

 

PDM has an external high-speed link used to manage remote display. This link is realized by AIM custom 

cable (FCCA 682000). Link transmits to remote display the TFT information and the status LEDs activity. On 

the other side receives from remote display light sensor data and push buttons status. Same link is used 

also to power the remote display making a simple and reliable connection. Rosenberger connectors allow 

high immunity noise levels and IP67 class connection. 

Mechanical data  

aŀǘƛƴƎ ŎȅŎƭŜǎ җ нр  

9ƴƎŀƎŜƳŜƴǘ ŦƻǊŎŜ Җ ол b  

9ƴƎŀƎŜƳŜƴǘ ŦƻǊŎŜ ǿŀǘŜǊǇǊƻƻŦ Җ пл b  

5ƛǎŜƴƎŀƎŜƳŜƴǘ ŦƻǊŎŜ җ р b  

wŜǘŜƴǘƛƻƴ ŦƻǊŎŜ ƭŀǘŎƘ җ ммл b  

wŜǘŜƴǘƛƻƴ ŦƻǊŎŜ ǇǊƛƳŀǊȅ ƭƻŎƪ җ ул b  

wŜǘŜƴǘƛƻƴ ŦƻǊŎŜ ǎŜŎƻƴŘŀǊȅ ƭƻŎƪ җ сл b  

tƻƭŀǊƛȊŀǘƛƻƴ ŦŜŀǘǳǊŜ ŜŦŦŜŎǘƛǾŜƴŜǎǎ җ ул b 

 

Environmental data  

Temperature range -40 °C to +105 °C  

Thermal shock IEC 60068-2-14  

Vibration IEC 60068-2-64  

Mechanical shock IEC 60068-2-27  

Temperature and humidity USCAR 2-4 5.6.2 Dry heat IEC 60068-2-2 

 

3. Standard compliances 

 

PDM complies with the following standards:  

ω 9/9 wŜƎǳƭŀǘƛƻƴ bƻΦмл !ŘŘΦф wŜǾΦр 

ω L9/ смллл-4-2 exceeds level 4 - 30 kV (air discharge) - 30 kV (contact discharge)  

ω L{hмлслр ς / Ґ оол ǇCΣ w Ґ оол Ҡ - 30 kV (air discharge) - 30 kV (contact discharge)  

ω L{h тсот-2: 

- Pulse 1: VS = -150 V  

- Pulse 2a: VS = +112 V  
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- Pulse 3a: Vs = -220 V  

- Pulse 3b: Vs = +150 V  

- Formerly pulses 5a and 5b  

ω L{h мстрл-2 - Tests A and B 

4. Installation   

A PDM manages current values that may be rather high, and its temperature strictly depends upon the 

total load current. It must be installed in an aerated area and far from hot parts.  

5. Status LEDs 

The PDM 32 has 32 status LEDs, one for every power output: 

 

 

 

 

 

 

 

 

-  

¶ GREEN: the output is enabled, and its status is OK 

¶ RED: the output status is in alarm mode i.e. short circuit, open load, etc...  

¶ OFF: the output is not active. 

There are also 2 additional LEDs: ON and STS (Status).  

ON is green when PDM is active.  

STS may be: 

¶ GREEN: everything is OK. 
¶ YELLOW SOLID: 

¶ Ext battery voltage value is between 9V and 11V or between 15V and 16V 

¶ Internal temperature of PDM is between 70°C and 85°C 

¶ RED SOLID: 

¶ Ext battery voltage value is between 8V and 9V or over 16V 

¶ Internal temperature of PDM is over 85°C 

¶ Any of internal peripheral not working properly 

¶ RED BLINKING: 

¶ Ext battery voltage value is under 8V. This causes power outputs to be disabled to avoid system 

malfunction. 
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6. Inputs 

 

The PDM32 has the following input channels: 

¶ 1 Ignition input: 

Ignition Input Example application: 

IGN connected to Main switch and CH_IN12 connected to Hazard switch. With IGN active (+12V) all 

functions on PDM are enabled. With IGN off (disconnected or tied to GND) and Hazard switch active (+12V) 

PDM enables only outs related to HAZARD function (typically front and rear directions lamps in hazard 

blinking mode). 

¶ 8 channels (CH_IN1 - CH_IN8): can be both analog and digital in dependence upon the configuration 

όǇƭŜŀǎŜΣ ǊŜŦŜǊ ǘƻ ǘƘŜ ǇŀǊŀƎǊŀǇƘ άLƴǇǳǘ ŎƘŀƴƴŜƭǎ ŎƻƴŦƛƎǳǊŀǘƛƻƴύΦ 

If they are configured as analog, a 2KOhm pull-up can be activated. 

If they are configured as digital, it is possible to activate an internal pull-up or pull-down depending on 

whether they are closed to ground or closed to VBatt. 

¶ 4 channels (CH_IN9 - CH_IN12) : they are only digital and can have a pull-up or a pull-down depending 

on whether they are connected to ground or to VBatt. 

¶ 2 speed inputs 

 

 

 

 

 

The input channels CH_IN11 and CH_IN12, when connected to VBatt, can activate the 

PDM without turning on the display. This can be useful for activating the Hazard, or 

keeping a fan on even with the engine off until the temperature reaches a correct value 

etc. 

IGNITION INPUT: this is a special input, only digital and not programmable by user. It is active 

HIGH (internal pulldown hardwired) and when activated by external voltage, switch ON the PDM. 

Some functionality, for example display, are IGN dependent. This means that when IGN is active, 

also display is switched ON. Ignition could be used in user configuration as condition for other 

signals. 

http://www.aim-sportline.com/
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6.1 Analog Inputs 

 

The Analog Inputs may acquire any source in the different ranges: 

0-50 mV 

0-500 mV 

0-5V 

0-12V 

In case an input is configured as Analog Input, you may enable an internal 2kOhm pull up resistance, as 

shown in the following picture: 

 

6.2 Digital Inputs 

 

In case an input is configured as Digital input, it is possible to enable an internal pull-up or pull-down 

resistance, depending on whether they are closed to ground or closed to VBatt, as shown in the following 

picture 
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Most of the time, a Digital Input is connected to a pushbutton: the PDM offers different ways of 

ƳŀƴŀƛƎƛƴƎ ƛǘΦ !ǎ ŜȄǇƭŀƛƴŜŘ ƛƴ ǘƘŜ ά5ƛƎƛǘŀƭ LƴǇǳǘ /ƻƴŦƛƎǳǊŀǘƛƻƴέ ǇŀǊŀƎǊŀǇƘΣ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ 

manage the input in order to produce momentary, toggle or multistable channels 

  

- Momentary: the channel is active when the 

pushbutton is closed  

- Toggle: the channel is activated the first time you 

close the circuit and deactivated the second time the 

circuit is closed as shown here below  

- Multistable: Each time the connected button is 

pressed, the channel value changes from 0 to N (this 

value depends on the configuration), then returns to 

0.  
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7. Power Outputs 

 

The PDM32 has 32 power outputs: 28 are High Side, while 4 can be configured High Side, Low Side 

or possibly Half Bridge. 

The max current that the PDM 32 may load is 120A: this value is related to High Side outputs use. When using 

bridge outs in Low Side mode, please calculate 17A for GND pin connected (4 GND pins available).  

Please, note that high level of continuous current can overheat the PDM if not properly installed. 

The outputs are divided into the following groups: 

o H1-H4: 4 High Power High Side outputs capable of delivering a maximum current of 20A continuous 

and up to 100A inrush current.  

H1 has a diode series to prevent reverse current from load. This output could be used for example 

to directly drive a Starter.  

All H type outs have an internal freewheeling diode that allow to connect high inductive loads, i.e. 

Solenoids 

o M1-M12: 12 Middle Power High Side outputs with a maximum output current of 15 A, and a 

maximum inrush peak current of 80A. 

o L1-L12: 12 Low Power High Side outputs with a maximum of 10 A supplied current, and a maximum 

inrush peak of 35A. 

o HB1-HB4: 4 Half Bridge/High Power outputs with a maximum of direct current supplied of 35 A, with 

a maximum inrush peak current of 100 A.  

The HB1-HB4 outputs can be used in two different ways: High Side or Low Side. 

In High Side Mode they supply current, while in Low Side Mode the external device is powered by 

the battery, and the output closes the circuit to ground. These 4 outputs can also be used paired as 

Full Bridge: in this case, when an output works in High Side Mode, the complement is in Low Side 

Mode. By alternating the two operating modes, the current reverses the direction: a typical 

application of the use of Half bridges is the management of the wiper.  

http://www.aim-sportline.com/
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All the outputs can be activated as PWM, with variable duty cycle and with some differences based on the 

outputs: 

- the L M H outputs have a fixed frequency of 100 Hz 

HIGH SIDE OUT 
This type of output is useful when load is connected to ground on one 
side and to output on the other. Out sources current to load connecting it 
to external power supply. When deactivated, out goes in high impedence 

disconnecting load from power supply. 

 
 
 
 
 
LOW SIDE OUT 
This type of output is useful when load is connected to external power on 
one side and to output on the other. Out sinks current from load 
connecting it to GND. When deactivated, out goes in high impedence 
disconnectiong load from GND. 

 
 
 
 
 
 

FULL BRIDGE CONFIGURATION 
This configuration requires 2 half bridges to work. 
Load is connected between the outputs. Selecting 
which out is active high or low, we can reverse voltage 
across load. Due to this functionality, if we connect a 
motor between the outs, we can manage the rotation 
in both directions. Another useful condition in this 
configuration is the brake. Pulling LOW both output 
pdm could brake motor in specific position. Naturally, 
using PWM we can also manage the speed of the 
motor. 
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- the HB outputs have a configurable frequency from 1 Hz to 10 KHz 

- All outputs can then be managed as a square wave, with configurable Time ON and Time OFF, from 0.1 to 

10 sec 

The management parameters of each single output are: 

 

 

For every output user can set: 

¶ MAX continuous current: this is the trip level of cut off current. After Over Current Latch-off 

Time the output will be disabled 

¶ Over Current Latch-off Time: during this period, we allow current over MAX selected by user 

¶ Number of Retries: after latch-off occurred, pdm retries to activate out up to this setting value 

¶ Retry Delay: time between retries 

¶ Minimum current: this is the low level of current allowed. Lower value activates the alarms for 

Open load 

¶ Check Open Load in Off State: available for L and M output types. Check load presence also in 

OFF state. If you enable this check, a very low current constantly flows through the output, and, 

sometimes, it is enough for activating the connected device  

¶ Soft Start and Soft Stop are useful to reduce high inrush current. These settings perform a first 

stage activation with PWM going from 0 to 100% and viceversa in deactivation. User could also 

set a duration time for this mode. In case of PWM mode selected on this out, soft start reaches 

user PWM value.  

¶ In B type outputs, there is also the possibility to set PWM frequency 
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7.1 Power Outputs protections 

Every output is protected against: 

- over voltage 

- under voltage 

- short circuit 

- over current 

- over temperature 

tƭŜŀǎŜΣ ǊŜŦŜǊ ǘƻ ǘƘŜ ǇŀǊŀƎǊŀǇƘ άPower Output related channelsέ ŦƻǊ ŦǳǊǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ 

 

Every output channel has two related channels showing Status and Current. 

The High-Power Output 1 has an internal diode in series 

The High-Power Outputs (1,2,3,4) have an internal   freewheeling diode protection 

 

7.2 High Power Output 1 Protection diode 

H1 output of PDM is a dedicated output protected by a series diode. This diode could be very useful to 

power devices that, when activated, can generate a current toward the PDM. Of course, H1 output could 

anyway be used as a standard High Side output. 

 

A typical example of a device that needs such a protection is the starter motor. During the starter 

activation, a current flow from the PDM output to P1 of Starter. From P1 current goes to GND through the 

internal aux solenoid to P4 and then through the main solenoid to P3. During this phase, the internal aux 

solenoid closes the main switch of starter, connecting P2 to P4.  

The starter motor now is activated and its rotation switches ON the vehicle Engine. 

When the engine is ON, PDM out must be disabled. Internal diode block reverse current that would flow 

from P4 (shorted to P2) to P1 and finally to PDM out. 
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Without internal series diode, this reverse current flows into PDM out and keeps the starter motor 

engaged. 

7.3 High Power Output 1,2,3,4 Freewheeling protection diode 

The High-Power Outputs 1,2,3,4 have an internal freewheeling protection diode. The picture here down 

shows what happens when a power output turns off a high inductive load: 

 

The red line is the negative voltage spike without diode. Blue one is the clamped voltage with diode. -VF 

could reach very high value: -350V, -400V are typical of solenoid loads. -VD is limited to -1V by internal 

freewheeling diode.  

As indicated in picture, voltage level is clamped to very low value. This action protects Power Mosfet inside 

PDM avoiding complete output destruction.  

**IMPORTANT** 

Low and High outputs do NOT have diode protection to protect against return current (voltage?) from 

inductive loads. It is recommended, if not necessary, that an external diode be used for such 

outputs.  Inductive load examples include relays, solenoid valves, starter solenoids, and electric motors - 

including fans. 
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8. Powering  

 

 

The Surlok connector (+V BATT) is dedicated to the connection to the PLUS connector of the battery.  It is 

rated up to 120A continuous current. All current sourced from PDM to the loads flow here.  

GND connections in this example are divided in GND for PDM logic and Low side function up to 34A, GND 

for external sensors reference and GND for AiM CAN BUS. 

Internally all GND pins are tied together but they are split in different pins, to eventually simplify the loom 

connection. 

 

  

The PDM32 may be turned ON in two distinct ways: 

- Connect the IGN input to a switch: in this case the system, and all the devices, are powered 

- Connect one of the two input channels CH_IN11 and CH_IN12 to VBatt, leaving the IGN input 

OFF. In this case, the display is not turned ON, and you may choose which devices you wish to 

activate. This may be useful for activating the Hazard or keeping a fan ON even with the engine 

OFF until the temperature decreases till a defined value. 
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9. Other devices 

 

The PDM 32 may manage some external devices: 

- Display 

- Mirror camera 

- GPS 
 

9.1 Display 

 

The PDM32 supports one display. It may be млέ ƻǊ сέ 

 
 
The connection is through a dedicated high frequency LVDS cable to connect to the Rosenberger 
connector at the side of the PDM: 

 

 

 

 

 

 

 

Please, refer to the section άDisplay Configurationέ for configuring it  
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9.2 GPS 

 

 
 

 

Gps 08 module is supplied with a standard male 712 Binder 5 pin plug, that needs to connect to Can0H (Aim 

Expansion Can )  (22) and Can0 L (11) with ground (10) , +VBext(32) and +Vbout (33) 

A 1 mt patch cable with a female 712 Binder inline socket is in the kit and should be wired as shown here. 

 

Please, refer to the dedicated chapter that explains how to use the GPS 08 module.  
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