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CONTROL SYSTEM SOLUTIONS

GCM70-1562

P/N: GCM-5634M-070-1562

MATLAB Simulink

Processor
¢ MPC5634M
e 80 MHz

Memory

* 1.5 M Flash

¢ 16 KB EEPROM

* 94 KB Internal RAM

28 Inputs

* 20 Analog Inputs

* 4 Digital Inputs

» 3 Frequency Inputs
* 1 Wake Input

26 Outputs
e 1 H-Bridge Drivers

» 18 Low Side Drivers

e 1 Main Power Relay Driver

* 6 EST Drivers

8-32 V Operating Voltage

« Communication
+ 2 CAN2.0B

* Environmental
» -40°C to +105°C Operating
* |P6k9k Compliant

Required Compiler
+ GCC EABISPE 4.6
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CONTROL SYSTEM SOLUTIONS

What is a Raptor Control Module?

Nearly all complex electro-mechincal systems—especially those in automotive applications— (éﬂ

such as internal combustion engines, hydraulic systems, or hybrid electric powertrains
require complex control algorithms. Hand-coding such complicated control logic in

thousands of lines of code. Writing and debugging code in this manner can be time >:

traditional programming languages like C, C++, or Java can amount to hundreds of

consuming, tedious, and labor intensive. R
aptor

New Eagle’s line of Raptor-compatible controllers and complimentary Raptor-Dev software Model-Based Development Tool

offer an alternative approach to the traditional programming languages: These controllers

allow developers to leverage the graphical programming environment of MATLAB Simulink to quickly and easily create, edit,

and debug application software. But what exactly is Raptor-Dev software and how does it allow developers to create software in
Simulink for control modules?

Raptor-Dev is a library of customizable Simulink blocks that allows developers to quickly create
MATIA B custom software for Raptor-compatible controllers. Developers work directly in the Simulink
V SIMULINK environment with Raptor-Dev blocks as well as native Simulink blocks and features. The

Raptor-Dev library blocks facilitate interaction between Simulink and all of the input, outputs,
and communication channels of the control module hardware. For example, the Raptor-Dev library includes blocks to read
analog inputs or actuate low side drive outputs. The Raptor-Dev library also contains other useful block-sets for many
applications, such as OBD fault management and data logging. Even J1939 or Modbus Raptor library blocks are available.
Common to all of the Raptor library blocks is that they are easy and intuitive to use. The Raptor-dev libraries vastly reduce
software complexity, speed-up development, and they eliminate the need to understand low-level logic necessary to manage
controller hardware.

Once an application is ready for programming, code can be directly compiled from Simulink into an application file which can
then be programmed onto the Raptor-compatible module though the windows-based Raptor-Cal software and a USB-to-CAN
hardware interface. Raptor-Cal also allows users to calibrate application parameters in real-time.
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CONTROL SYSTEM SOLUTIONS

Hardware

Microprocessor

Freescale MPC5634M

Clock Speed

80 MHz

Environmental

IP6k9k Compliant

Operating Temp

-40°C to +105°C

Memory Segments

Memory Segment

FLASH (ALL) 1536 KB
FLASH_APPLICATION 1023 KB
FLASH_CALIBRATION 64 KB

INTERNAL RAM 63 KB
RAM_CALIBRATION 30 KB

Communication Channels

Channel

Functions

Options

250k
500k
1000k

CANZ2

CAN

125k

250k

500k
1000k

Inputs

Resourse Functions

Voltage Ranges

Pull-Downs/Ups

digital_in SWGL1 - Pin-25
SWG2 digital_in SWG2 - Pin-27
SWG3 digital_in SWG3 - Pin-29
SWG4 digital_in SWG4 - Pin-26
SPD1 freq_in None
set_input_option 1k PU
SPD2 freq_in None
set_input_option 1k PU

© New Eagle

www.neweagle.net

Page 3

PH: 734.929.4557



,—T“\J /
B =

—
= 7\ 7 E,Y Z November 22, 2017
ew ag € GCM-5634M-070-1562_DataSheet.pdf

CONTROL SYSTEM SOLUTIONS

Inputs (continued)

Resourse Functions Voltage Ranges Pull-Downs/Ups
freg_in None
set_input_option 1k PU

AN1 analog_in 0-5V 221k PD 1msTC
digital_in

AN2 analog_in 0-5V 221k PD

AN3 analog_in 0-5V 221k PD

AN4 analog_in 0-5V 221k PD

AN5S analog_in 0-5V 4.75k PD

ANG6 analog_in 0-5V 4.75k PD

AN7 analog_in 0-5V 51.1k PD 0.24 ms TC

ANS8 analog_in 0-5V 4.75k PD

AN9 analog_in 0-5V 2.21k PU

AN10 analog_in 0-5V 2.21k PU

AN11 analog_in 0-5V 2.21k PU

AN12 analog_in 0-5V 4.75k PU

AN13 analog_in 0-5V 4.75k PU

AN14 analog_in 0-5V 10k PU

AN17 analog_in EGO -Pin66

AN18 analog_in EGO - Pin50

EK1 analog_in Differential -

EK2 analog_in Differential -

EST1 digital_in EST1 Pin-6
analog_in PWM Frequency
digital_out
pwm_out

EST2 digital_in EST2 Pin-8
analog_in PWM Frequency
digital_out
pwm_out

EST3 digital_in EST3 Pin-11
analog_in PWM Frequency
digital_out
pwm_out

EST4 digital_in EST4 Pin-21
analog_in PWM Frequency
digital_out
pwm_out
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CONTROL SYSTEM SOLUTIONS

Inputs (continued)

Resourse Functions Voltage Ranges Pull-Downs/Ups

digital_in EST5 Pin-18
analog_in PWM Frequency
digital_out
pwm_out
EST6 digital_in EST6 Pin-19
analog_in PWM Frequency
digital_out
pwm_out
WAKE_INPUT1 internal_measurement Key Switch Pin-68
analog_in
digital_in

Outputs

Resource Functions Driver Types

digital_out Low Side INJ1 - Pin-34
pwm_out PWM Frequency
INJ2 digital_out Low Side INJ2 - Pin-37
pwm_out PWM Frequency
INJ3 digital_out Low Side INJ3 - Pin-1
pwm_out PWM Frequency
INJ4 digital_out Low Side 1.4 A Max
pwm_out PWM Frequency
output_status
INJ5 digital_out Low Side 1.4 A Max
pwm_out PWM Frequency
output_status
INJ6 digital_out Low Side 1.4 A Max
pwm_out PWM Frequency
output_status
LSO1 digital_out Low Side 6 A peak, 3 A continuous
pwm_out PWM Frequency
output_status
LSO2 digital_out Low Side 6 A peak, 3 A continuous
pwm_out PWM Frequency
output_status
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CONTROL SYSTEM SOLUTIONS

Outputs (continued)

Resource Functions Driver Types

digital_out Low Side 10 A peak 5 A continuous,
pwm_out 1000Hz Max
output_status PWM Frequency
LSO4 digital_out Low Side 10 A peak 5 A continuous
pwm_out PWM Frequency
output_status
LSO5 digital_out Low Side 10 A peak 5 A continuous
pwm_out PWM Frequency
output_status
LSO6 digital_out Low Side 10 A peak 3.5 A continuous,
pwm_out 5000Hz Max
output_status PWM Frequency
LSO7 digital_out Low Side 10 A peak 3.5 A continuous
pwm_out PWM Frequency
output_status
LSO8 digital_out Low Side 2 A continuous, 1000Hz
pwm_out Max
output_status PWM Frequency
LSO9 digital_out Low Side 2 A continuous, 1000Hz
pwm_out Max
output_status PWM Frequency
LAMP1 digital_out Low Side 1 A Max
output_status
LAMP2 digital_out Low Side 1 A Max
output_status
LAMP3 digital_out Low Side 1 A Max
output_status
MPRD digital_out Low Side MPRD - Pin-55
POWER_HOLD digital_out (None)
H1+/H1- hbridge_out H-Bridge 8 A peak, 4 A Continuous
EST1 digital_in Low Side EST1 Pin-6
analog_in PWM Frequency
digital_out
pwm_out
EST2 digital_in Low Side EST2 Pin-8
analog_in PWM Frequency
digital_out
pwm_out
© New Eagle www.neweagle.net PH: 734.929.4557
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CONTROL SYSTEM SOLUTIONS

Outputs (continued)

Resource Functions Driver Types

digital_in Low Side EST3 Pin-11
analog_in PWM Frequency
digital_out
pwm_out

EST4 digital_in Low Side EST4 Pin-21
analog_in PWM Frequency
digital_out
pwm_out

ESTS digital_in Low Side EST5 Pin-18
analog_in PWM Frequency
digital_out
pwm_out

EST6 digital_in Low Side EST6 Pin-19
analog_in PWM Frequency
digital_out
pwm_out

Internal Measurements

Name Units

WAKE_INPUT1 \/ Key Switch Pin-68
DRVP \/ Driver Power Pin-67
XDPR \Y Transducer Power Pin-48
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CONTROL SYSTEM SOLUTIONS

Block Diagram
«—3—|XDRG GCM70
<—48— XDRP KEYSW f—38—>
«—23—AN1 BATT+[—68&—>
24— AN2
22— AN3 DRVP|—67—>
42— AN4 DRVG}-69/70—>
<—13— AN5 MPRD f—s55—>
«——47— ANG6
«—44— AN7
<—45—ANS8 LSO1[—70—>
39— AN9 LSO2fF—3—
<—240— AN10 LSO3 }—s+—>
«——a1—{ AN11 Lso4f—s5s—>
«——s9—{ AN12 LSOs[——
60— AN13 LSO6[—10—>
61— AN14 LSO7[—15—
<—62/46- AN15(Diff) LSO8[—20—>
«—65/66- AN16(Diff) LSO9|—23—>
€¢—49/50- AN17(Diff) INJ1f—34—>
«—63/64— AN18(Diff) INJ2 [—35—>
INJ3f—1—>
2 |swal INJ4 f—1—>
27— swG2 INJS |—13—>
29— SWG3 INJ6 [—14—>
26— SWG4
LAMP1 |—58—>
$17/16- SPD1_VR+/- LAMP2 |—57—>
LAMP3[—56—
30— spD1
—31—|SPD2 EST1[—6—>
«—33—{SPD3 EST2|—s—
EST3|—11—>
«—36—{ CAN1+ EST4|—21—>
53— CAN1- ESTS[—18—
EST6—19—>
37— CAN2+
54— CAN2- H1+/1}51/52—>
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CONTROL SYSTEM SOLUTIONS

Power

Note: Exceeding 32V on power inputs for more than 1 minute will result in damage to the control. Power supply
input must be low impedance (for example, direct connection to a battery) with no resistors or zener diodes in
series with the power input. The BATT+ input has reverse battery protection against -24V for up to 5 minutes.

Power Inputs (BATT, DRVG_A and DRVG_B)
Connect the power source positive to the BATT+ input and the power source common to DVRG_A and DVRG_B.

Note: If the power source is a battery, make sure an alternator or other battery-charging device is included in
the system.

Input Power Wiring Diagram

Fuse

INIC, BATT
[+ w o]

|i| DRVG_A

70| DRVG_B

Note: Avoid using long wires and run the power leads directly from the power source to the control, and do not
power other devices with leads common to the control’s power inputs.
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CONTROL SYSTEM SOLUTIONS

DRVP Input

DRVP connects power to the internal H-bridges and output recirculation diodes, as these inputs must not be
connected directly to the power source. They must be connected to the power source via the Master Power
Relay Driver in order to protect the drivers in case of a reverse-battery condition. The Master Power Relay is
energized by the MPRD output, which is controlled by the application program. A voltage monitor is available for
the DRVP (see the Analog Inputs section below).

Note: that the DRVP monitor will typically read up to 3 V when MPRD is off due to internal leakage paths.

Driver Power Wiring Diagram

Keyswitch

N.Q. __ p Relay

% MPRD
Fuse
DRVP
0A

1

Note: In case of shorts, proper fusing of the control is highly recommended to prevent damage to the control.
Fuses should be wired in series with all the power inputs to the control.
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CONTROL SYSTEM SOLUTIONS

KEYSW Input

The KEYSW discrete input sends a wake-up command signal to the GCM70 control’s internal power supply. A
normally-open switch is placed between the KEYSW input and battery positive, connecting battery voltage to
the control when the switch is closed. A voltage monitor for the KEYSW input is available (see the Analog Inputs
section below).

Note: The VBAT+ supply must be from a fused source.
Keyswitch Wiring Diagram

VBAT+
T

*® | KEYSW

Note: The control will only power up once the KEYSW input is turned on. Once activated, the control’s power
supply will stay activated until the application program sends a shutdown command. Typically, the application
will monitor the KEYSW input voltage level, and command the control to shutdown whenever the KEYSW input
is turned off. The application program will also often include shutdown delays so that tunable settings may be
stored in non-volatile memory before shutting down.

Note: The KEYSW input is protected against damage from a —24 V reverse battery condition for up to 5 minutes.

Internal Temperature Monitor

The GCM70 microcontroller contains an internal temperature monitor (with an accuracy of £10 °C) that can be
used by the application. This monitor is a critical parameter for the application thermal study which is a
requirement for application approval and warranty coverage.

Important: A logged maximum temperature exceeding 135 °C may result in warranty claim denial.

©ONew Eagle www.neweagle.net PH: 734.929.4557
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CONTROL SYSTEM SOLUTIONS

MPRD Output

The Main Power Relay Driver (MPRD) Output is and the KEYSW input are used to control the power to external
loads that are connected to the module. For example, power to the injectors, ignition coils, wastegate control
valve, etc., can be switched on and off through relays that are connected to the MPRD output. Normally-open
relays should be used to connect power to the injectors, as pictured below. It is assumed that the architecture
for any system that employs the GCM70 will use the MPRD output to switch power through the master power
relay(s). A blocking diode is used to protect the MPRD output against reverse battery connection. The maximum
sinking current for the MPRD output is 1A.

Note: Failure to use the Main Power Relay power distribution architecture will cause output drivers and
actuators to be unprotected from a reverse battery condition and will void warranty for this failure mode.

Note: The driver is thermally self-protected and will provide shutdown fault detection. Open-load detection
must be based on DRVP diagnostics.

MPRD Wiring Diagram
VEAT+
Keyzaiich
| ;”.L
Injectors o NO. \ e ¥
20A
| | \[ 6
NO. |\ ;sz
4 B > —4—|:| MPRD
- § 2 ,,E_g .
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Transducer Power Outputs (XDRP)
The GCM70 control provides an external transducer power source of +5 Vdc. This power output is protected
against over-voltage, over-temperature, short circuits, and reverse power.

Transducer Output Power Wiring Diagram

5V
a3 | XDRP
Transducer
Analog [ x —
Input 1
32
l XDRG
Transducer Output Specifications
Output Voltage Current Limit
XDRP 5Vi2% 350 mA

Note: VCC is the reverence voltage for the ADC. It is recommended that the application utilize the precision
VCAL 2.5V reference for improved XDRP1-sourced absolute analog input accuracy.

©ONew Eagle www.neweagle.net PH: 734.929.4557
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CONTROL SYSTEM SOLUTIONS

SPD1_VR# and SPD(1-2)

The SPD inputs are used to detect angular position and speed relative to TDC. The SPD input can be connected
to either a variable reluctance magnetic pick-up sensor (VR-MPU) or a Hall-effect proximity switch. However,
each type of input has dedicated connector pins. SPD input type is configured by software. Usage of shielded
wire for the speed sensor inputs is recommended but not absolutely necessary. Make sure the shield has
continuity the entire distance to the speed sensor, and make sure the shield is insulated from all other
conducting surfaces. If shielded wire is not used, then twisted wire pairs would be the next best alternative.

SPD1 and SPD2 offer software-selectable 1 kQ pull-ups for use with open collector Hall sensor types.

£ 17
S — o | 7] spo_vrs
MP
. ——] "] spo_vr-

himg

MPU Input Wiring Diagram

Hall-Effect Input Wiring Diagram

Hal-effect

|
Proximity -- (i
i
7

Sensor

Note: The application software allows the programmer to select either VR mode or Hall-effect mode for speed
sensing. If VR mode is selected, the GCM70 control utilizes an adaptive variable reluctance sensor amplifier that
operates with a positive-going threshold, which is derived by peak-detecting the input signal. If Hall mode is
selected, the application software allows the programmer to select to either enable or disable a 1 kQ pull-up
resistor which can be used for open collector type sensors. Tables 3-1 and 3-2 list the input circuit specifications.

VR Input Specifications

Parameter Specification

VR signal connected to GCM70 shall be configured so
VR polarity that the + and — at GCM70 input results in a
waveform with falling edge and fast zero crossing.

©ONew Eagle www.neweagle.net PH: 734.929.4557
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CONTROL SYSTEM SOLUTIONS

Minimum signal amplitude (@ 24 Hz) 0.5V peak

Cam less than £1 crank angle degree. Crank less than
Tooth center-to-center tolerance +0.1 crank angle degree.
Tooth-to-tooth pulse peak amplitude variation Between 0.7 and 1.3

Amplitude maximum (overspeed condition with

V peak (180 V peak-to-peak
minimum sensor gap) 90V peak (180 V peak-to-peak)

Amplitude minimum (slow cranking condition with

maximum sensor gap) 0.75V peak (1.5 V peak-to-peak)

Important: The VR+/— are differential inputs with an offset of 2.5 V. The VR— should not be grounded in the
application or via test measurement equipment.

Digital Input Specifications

Parameter Specification
Vil(min) = 1.6 V
Input Voltage Thresholds Vih(max) = 3.7
Hysteresis VHYST (min) = 0.5 Vdc
Input impedance 1 kQ + 1 % pull-up to VCC (software controlled)
Anti-aliasing filter 1 pole at 20us

Analog Inputs

Analog Inputs (AN1—AN14)

AN1-AN14 have either a pull-up resistor, or a pull-down resistor. All the analog inputs have a single-pole filter
with a 1 ms time constant except for AN7, which is reserved for a MAP (Manifold Absolute Pressure) sensor and
has a 0.24 ms time constant. Analog inputs are protected for shorts up to 32 V.

Analog Input (with internal pull-up resistor) Wiring Diagram

©ONew Eagle www.neweagle.net PH: 734.929.4557
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+5V
1IKDQ
[X——w T > ADC input

Variable 333K0
Resistance 0.033uF

Sensor j|:

Analog Input (with internal pull-down resistor) Wiring Diagram

0-5vdc
Transducer

I: E m > ADC Input

51.4KO i“”“’:
Analog Inputs (AN15 and AN18)
The GCM70 supports two fully differential inputs which are amplified prior to ADC .

Note: The differential analog inputs have an offset of 2.5V. Both inputs should not be grounded by the
application or by the test measurement equipment.

Analog Input (Differential) Wiring Diagram

N
Analog . Hras. 2o W_L 7 apc
Input Differential
(lef) X l l\/\/\/ T > Inputs
1 ]:
Analog Input (AN16)
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CONTROL SYSTEM SOLUTIONS

The GCM70 control has two single ended analog inputs. These inputs may be used for Heated Exhaust Gas
Oxygen sensors. LSO1 and LSO2 are reserved for heater control.

Single Ended Sensor Wiring Diagram

Sensor
ADC inpest

100K0

T T

Sensor Transfer Function: VADC = VSensor*1.817+0.365

VSensor VADC
0 0.365
0.2 0.728
04 1.092
0.6 1.456
0.8 1.819
1 2.182
1.2 2.545

Sensor Fault Diagnostic States

Diagnostics VADC
Short to GND 0.5
Open Circuit 4.0
Short to Vbatt 5.0

Model 1516 and 1566 Single Ended Sensor Circuits

Towp Sanser
£
1~15Q

EGO1P

VOUT 0 AD
Level Sensor s
RS
5~18Q

R2
X

©ONew Eagle www.neweagle.net PH: 734.929.4557
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Channel Number Connector Pinout | trc(ms) | Base Configuration | Notes
AN1 28 1 221 kQ pull-down
AN2 24 1 221 kQ pull-down
AN3 22 1 221 kQ pull-down
AN4 42 1 221 kQ pull-down
ANS 43 1 4.75 kQ pull-down
AN6 47 1 4.75 kQ pull-down
AN7 44 0.240 51.1 kQ pull-down
AN8 45 1 4.75 kQ pull-down
AN9 39 1 2.21 kQ pull-up
AN10 40 1 2.21 kQ pull-up
AN11 41 1 2.21 kQ pull-up
AN12 59 1 4.75 kQ pull-up
AN13 60 1 4.75 kQ pull-up
AN14 61 1 10 kQ pull-up
AN15 46/62 1 Differential
AN18 63/64 1 Differential
. -
XDRP Internal 033 Raw A/D reads 0.5x | Tracks to 0.5% of VCC (micro ADC
voltage reference)
Raw A/D reads
KEYSW Internal 1.8 0.116x voltage
Raw A/D reads
DRVP Internal 1.7 0.108x voltage
©ONew Eagle www.neweagle.net PH: 734.929.4557
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Switch Inputs (SWG1-SWG4)

CONTROL SYSTEM SOLUTIONS

The switch inputs on the GCM70 can be used to monitor the state of a ground referenced contact switch. The

contacts may be either normally open or normally closed.

Note: SW4 is also the BOOT input pin which can force the unit into boot mode during start-up.

Digital Input Wiring Diagram

A

o [%] swot

—— SWG2
——o SWG3
—— 2| swes
® 2| xpRG

Switch Input Characteristics and Capabilities

ﬁt?:l:ee: g;::;icmr Type FF::S) Thresholds Configuration

SWG1 25 Boolean | 1.1 1 kQ pull-up to VCC (w/blocking diode)

SWG?2 27 Boolean | 1.1 Vil(min) = 1.5V 1 kQ pull-up to VCC (w/blocking diode)

SWG3 29 Boolean | 1.1 Vih(max) = 3.5V 1 kQ pull-up to VCC (w/blocking diode)

SWG4/BOOT | 26 Boolean | 0.225 Vhyst(min) = 0.5 Vdc 1 kQ pull-up to VCC (w/blocking diode)
©New Eagle  www.neweagle.net  PH: 734.929.4557
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Digital Input (SPD3)
The SPD3 on the GCM70 can be used to monitor the state of a ground-referenced contact switch, measure the
duty cycle of a PWM signal, or measure the frequency of a Hall-effect proximity switch.

Digital Input Wiring Diagram

—*] speep
[%] xore

Note: Contacts may be either normally open or normally closed. Note that the SPD3 input function is not
available on all models.

Digital Input Characteristics and Capabilities

Channel | Connector | Max

Number | Pinout Frequency Tre (Ms) Thresholds Configuration
Vil(min) = 2.4 v 1 kQ 1 % pull-up to VCC (SW-
i _- controlled)
sPD3 |33 0-10kHz | 0.016 Vih(max) = 2.6 V

Vhyst(min) = 0.8 Vdc

©ONew Eagle www.neweagle.net PH: 734.929.4557
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CONTROL SYSTEM SOLUTIONS

Outputs

Low-Side Outputs (LSO1 - LS09)

The GCM70 control has 9 low-side outputs (LSOx) that can be used as Boolean outputs for driving relays, or
some as PWM outputs to drive solenoids. LSO1 and LSO2 are also designed to drive the heater coil on a HEGO or
UEGO sensor. Some low-side outputs are provided with freewheeling diodes (internal to the GCM70 through
DRVP) to suppress the back EMF caused by inductive loads. Others have internal flyback clamping, however
LSO2 has limited inductive load capability and is limited to 51 mJ for single pulse avalanche energy. The Raptor
software provides diagnostics for open and short detection of the LSO loads (refer to the SW manual or Raptor
help files for specifics on the diagnostic capabilities).

LS03-LS09 Output Wiring Diagram

DRVP
DRVP |

I

{ )
< Load

B3 3

@%[ a

LSOx

Note: Loads connected to LSOs with a recirculation diode to DRVP must also be powered from DRVP.

LSO1 and LSO2 Output Wiring Diagram
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LSO Characteristics and Capabilities
Open load | Shorted load
fault fault
Drive diagnostic | diagnostic
Function | Pin | Capability | Max Current | Diode Type Current Sense (driver off) | (driver on)
63k — 350k
Boolean gﬁ peak, None o load (VBAT | 3.0-15.5A
LSO1 7 or PWM . dependent)
continuous
Boolean
63k — 350k
or PWM | 6A peak, load (VBAT | 8.7 — 24.4A
(inductive | 3A None No
LSO2 3 . dependent)
load continuous
limited)
Low-side 63k — 350k
Boolean éZA peak, To DVRP current scaled load (VBAT | 6.4 —14.4A
LSO3 4 or PWM . to5A dependent)
continuous
10A peak,
5A To DVRP (on 63k — 350k
Boolean . load (VBAT | 8.7 —24.4A
LS04 5 or PWM continuous 1509/1559 No dependent)
(50mJ flyback | models only)
max energy)
Drive Open load | Shorted load
Function | Pin | Capability | Max Current | Diode Type Current Sense fault fault
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diagnostic | diagnostic
(driver off) | (driver on)
10A peak,
63k — 350k
Boolean | >0°A To DVRP {on load (VBAT | 8.7 — 24.4A
LSO5 9 or PWM continuous 1509/1559 No dependent)
(50mJ flyback | models only)
max energy)
63k — 350k
Boolean ElgOSA:Apeak .ll-(;ODQ\;EEFSn I;S;:;::ZT:A load (VBAT | 8.7 —24.4A
LSO6 10 | orPWM T ' dependent)
continuous models only)
Load current 63k = 350k
Boolean 2A To DVRP scaled to 6.4 A load (VBAT | 8.7 —24.4A
LSO7 15 | orPWM | continuous ' dependent)
63k — 350k
Boolean 2A load (VBAT | 3.0-15.5A
LSO8 20 | orPWM | continuous To DVRP No dependent)
63k — 350k
Boolean 2A load (VBAT | 3.0-15.5A
LSO9 23 | orPWM | continuous To DVRP No dependent)

Lamp Outputs (LAMP1-3)

The GCM70 control has 3 lamp outputs that can be used as Boolean outputs for driving resistive lamps or relays. LAMP2
and LAMP3 also have PWM drive capability for inductive loads.

Lamp Output Wiring Diagram
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DRVP or KEYSW

Lamp or

lLeD
- 'TI 1 /

J L LAMPx &
B

LAMP Characteristics and Capabilities

Shorted load fault

Drive Max Current | Open load fault diagnostic (driver
Function Pin | Capability | Current | Pull-up | Sense diagnostic (driver off) | on)
1.7-35A
Dependent on analog
LAMP1 >8 | Boolean None No threshold calibration
4,75k 1.7-3.5A
LAMP2 57 E&Z{ja” °" | 1a to No None due to pull-up
DRVP
1.7-35A
Boolean or Dependent on analog
LAMPS3 >6 PWM None No threshold calibration

Injector Outputs
The GCM70 control has 6 injector outputs with up to 4 capable of driving either low or high impedance injectors. Each
injector output can be used as a Boolean or PWM.

Injector Wiring Diagram
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P
)

Injector

AAA/[__

The hardware in the GCM70 employs a switched mode architecture that controls the actual sensed current against a target
level. The Zener turnoff is used at the end of injection to ensure rapid solenoid closure. Table 3-11 shows the Injector
output capabilities, characteristics, and diagnostics.

Injector Driver Characteristics and Capabilities

Drive Open load fault diagnostic Shorted load fault diagnostic
Function | Pin | Capability | Injection Type (driver off) (driver on)
INJ1 34 Boolean Peak/hold (7A Based on maximum time to Based on minimum time to reach
INJ2 35 or PWM peak max) reach peak threshold peak threshold (calibratable time)
INJ3 1 (calibratable time)
INJ4 12 | Boolean Saturated drive 63k — 350k load (VBAT 3.0-15.5A
INJS 13 | orPWM | (1.4A max) dependent)
INJ6 14
EST Outputs

The GCM70 has up to 8 Electronic Spark Trigger (EST) push/pull logic-level outputs. When in an off state, all EST outputs are
driven low. Diagnostics are provided via analog feedback during a software-initiated high impedance condition during the

off state. Diagnostic pull-up is a 33k to 5.6-6.2 V.

EST Driver Characteristics and Capabilities

Drive Max Open load fault Shorted load fault
Function Pin Capability Current | diagnostic (driver off) diagnostic (driver on)
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EST1 6 Boolean or 5mA Based on EST analog Based on EST analog
EST2 8 PWM feedback diagnostic feedback diagnostic
EST3 11 threshold (calibratable) threshold (calibratable)
EST4 21 0.75V to 4.5V Default is 64 counts Default is 275 counts
EST5 18 (at 5 mA) (1.344V) (0.312v)

EST6 19

H-bridge Outputs

The GCM70 control has an H-bridge output that can be used to drive electric motors such as butterfly throttle valves. Both

H-bridges provide unsigned load current feedback.

H-Bridge Wiring Diagram

=
5

I

H-Bridge characteristics and Capabilities

Page 26

Open load fault Shorted load fault
Function Pin | Drive Capability | Max Current | Current Sense | diagnostic (driver on) | diagnostic (driver on)
Application may
H1+ 51 | Boolean or 8A peak, 4A | Scaled For 10A | diagnose based on 3.5-38A
H1- 52 | PWM average max(unsigned) | current sense ’
feedback
©New Eagle www.neweagle.net PH: 734.929.4557
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Dimensions (mm)
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Connections

The GCM70 has a single 70 pin connector, as follows:
- Tyco 1438136-1
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Pinout
[ [=l 1

c/ =

jlnuunauunouunuunau
B8

=/

( ) ( )

1
i ﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
OO0 ODOODOOOOO®OOODOO®DODO

Pin# Pin Name Pin# Pin Name Pin# Pin Name
1 INJ3 25 SWGE1 18 ®DRP

2 EST_RTN 26 SWG4 / BOOT 49 AN1T+

3 Ls02 27 SWG2 50 AN17-

4 L503 28 AN1 51 H1+

5 L504 29 SWG3 52 H1-

6 EST1 30 5PD1 53 CANI-

12 INJ4 36 CAN1+ 59 AN12

13 INJ5 37 CANZ2+ 60 AN13

16 SPOLVR- 40 ANIO 63 ANI8:

23 L509 47 ANB 70 DRVG B

24 AN2
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