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compared to the fully-featured products used in the board.

The MC33788 is a SMARTMOS solution for entry-level airbag
safety applications used in cars and other vehicles.

The MC33SA0104 four-channel squib driver IC is a complete squib
diagnostic and deployment interface for use in automotive airbag
modules.

The Airbag Evaluation Platform is an application demonstrator
system. It provides a simulated implementation of an airbag
electronic control unit (ECU) that uses Freescale standard
products aimed at the growing automotive safety segment.

Freescale analog ICs are manufactured using the SMARTMOS
process, a combinational BiICMOS manufacturing flow that
integrates precision analog, power functions and dense CMOS
logic together on a single cost-effective die.
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Product Description

2 Product Description

The proliferation of international standards and regulations has resulted in a rapid increase in the number of vehicles that incorporate
airbag systems. Emerging markets require flexible, cost-effective solutions that provide both enhanced safety features and system
reliability.

To support these requirements, Freescale’s Airbag Reference Platform offers a cost-effective, scalable and ready-to-use turnkey solution
for automotive airbag applications. The Airbag Reference Platform is pin-to-pin compatible with the MC33788 and MC33SA0104 devices.
Both devices are ideally suited for entry-level systems.
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Figure 1. Airbag Reference Platform Referred Products

2.1 Feature Differences

The table below summarizes the main differences between the entry-level products, the MC33788 and the MC33SA0104, and their
fully-featured counterparts, the MC33789 and the MC33797.

Each pair of products are pin-to-pin compatible, and thus fully hardware/software compatible.
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Table 1. Entry-level and Fully-featured Device Differences

Product Description

Type MC33789 MC33788 MC33797 MC33SA0104
yp (Fully-featured) (Entry-level) (Fully-featured) (Entry-level)
Function Airbag SBC, PSI5 Airbag SBC, PSI5 4x Squib drivers 4x Squib drivers
Package 10 x10 mm LQFP-64ep 10 x 10 mm LQFP-64ep 11 x 7.5 mm 32SOICW 11 x 7.5 mm 32SOICW
Squib Drivers NA NA x4, current profiles 0.8 A~2 A x4, current profiles 1.2 A~2 A
. 4x PSI5 2x PSI5
Satellite Sensors V13 V13 NA NA
SatSync Y Y NA NA
DC Sensor 9 4 NA NA
HV I/O's 2 2 NA NA
Anak_)g sensor 1 1 NA NA
input
LIN /1509141 LIN /1509141
Comm ACL ACL NA NA
. 1*SPI 1*SPI * *
SPI, Safing... Safing logic (With 3x CS) Safing logic (With 1x CS) TSPl 'SPl
HS driver
expansion NA NA Cross-coupling Cross-coupling
compatibility
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Using the MC33788 and the MC33SA0104

3 Using the MC33788 and the MC33SA0104

The Airbag Reference Platform offers full compatibility between entry-level devices and fully-featured devices. Therefore, to replace the
fully featured devices on the board with an entry level counterpart, simply un-solder the existing chips and replace them with the entry level
versions. The board will continue to function with the same MCU and PC software. (However, some fully-featured functions may be
unavailable with entry-level solutions.)

3.1 MCU Code Limitations

The following firmware calls have limited functionality:

Asbc_SetDcsMuxSource MC33788 only supports DC sensors 1 to 4. IN5 up to IN9 are not available
Asbc_SetPsi5Mode MC33788 only supports PSI5 interfaces 1 and 2. Chann3 and Chann4 are not available
Asbc_GetPsi5Status MC33788 only supports PSI5 interfaces Chann1 and Chann2

Asbc_ReadSensor MC33788 only supports PSI5 interfaces Chann1 and Chann2

3.2 PC GUI Limitations

The FreeMASTER GUI supports both fully-featured and entry-level devices. A blue asterisk beside an item on the screen indicates that
the item is applicable only to fully-featured configurations (configurations using MC33789 and MC33797.) Figure 2 and Figure 3 indicate
where these limitations apply.

Airbag Reference Platform - PSI5 System

Debug Mode Application Mode Information

Parameter Settings
PSIS5 Line Disable/Enable LIN Configuration
= Communication Speed
MC33789
Airbag System Channel 4% Enabe T FTEEET
Basis Chip

al Functio

Safing Threshold Dwell Extension

old 0
Power Activation Control

Control

Energy Reserve Control

Discharge Switch OFF | Charge Switch OFF | w

Analog Voltage Source Routed to the AOUT

DC Sensor Interface Control

PSI5 Synch: tion Mod
: v:_c o Voltage Supply not connected to any INx | v | m
W
PWM Duty Cycle Driver Configurath
jon Pulse Disable/Enable

or TDOM mode

Threshold 5
Threshold &

Threshold 7

Watchdog Disable/Enable
Disable

P e Enable T
Command Responses Tablg
T i | -
[P s e e el | [ |

[

=
(e

*Only available for MC33789 device.

Figure 2. Fully-featured Items Only (1)
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I Airbag Reference Platform - PSI5 System
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Figure 3. Fully-featured ltems Only (2)
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4 References

Following are URLs where you can obtain information on related Freescale products and application solutions:

Support Pages Description
MC33788 Data Sheet http://www.freescale.com/files/analog/doc/data_sheet/MC33788.pdf
MC33789 Data Sheet http://www.freescale.com/files/analog/doc/data_sheet/MC33789.pdf
MC33797 Data Sheet http://www.freescale.com/files/analog/doc/data_sheet/MC33797.pdf
MC33SA0104 Data Sheet http://www.freescale.com/files/analog/doc/data_sheet/MC33SA0104.pdf
RDAIRBAGPSI5UG User Guide http://www.freescale.com/files/analog/doc/user_guide/RDAIRBAGPSI5UG.pdf
AEPFS Fact sheet http://www.freescale.com/files/automotive/doc/fact_sheet/AEPFS.pdf

Airbag Evaluation
Platform (PSI5)

Product Summary Page

http://www.freescale.com/arp

SafeAssure Functional
Safety Program

SafeAssure Home Page

http://www.freescale.com/webapp/sps/site/homepage.jsp?code=SAFETYPRGRM

Analog and Power
Management Home
Page

Analog Home Page

http://www.freescale.com/analog

4.1 Support

Visit www.freescale.com/support for a list of phone numbers within your region.

4.2 Warranty

Visit www.freescale.com/warranty for a list of phone numbers within your region.
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Information in this document is provided solely to enable system and software implementers to use Freescale products.
There are no express or implied copyright licenses granted hereunder to design or fabricate any integrated circuits based

on the information in this document.

Freescale reserves the right to make changes without further notice to any products herein. Freescale makes no
warranty, representation, or guarantee regarding the suitability of its products for any particular purpose, nor does
Freescale assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any
and all liability, including without limitation consequential or incidental damages. “Typical” parameters that may be
provided in Freescale data sheets and/or specifications can and do vary in different applications, and actual performance
may vary over time. All operating parameters, including “typicals,” must be validated for each customer application by
customer’s technical experts. Freescale does not convey any license under its patent rights nor the rights of others.
Freescale sells products pursuant to standard terms and conditions of sale, which can be found at the following address:

freescale.com/SalesTermsandConditions.

Freescale and the Freescale logo are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off.
SMARTMOS is a trademark of Freescale Semiconductor, Inc. All other product or service names are the property of their

respective owners.
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