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and reliability advantages, the Si823x family features 
programmable dead-time, allowing users to optimize 
efficiency. Integrated under-voltage lock-out (UVLO) cir-
cuitry on both the input and output sides of the isolated 
driver prevents erroneous FET driver switching when 
input voltages are low during system start up or shut 
down, thus preventing damage to the supply.

Phil was obviously totally aware and sensitive to the 
fact that power designers face tough challenges when 
designing sophisticated, high-efficiency power delivery 
systems. He asserted that by offering higher functional 
integration, coupled with significant performance en-
hancements 
over tradition-
al solutions, 
Si-Labs solve 
customers’ 
key problems. 
He added, 
“Customers 
give us a great 
deal of feed-
back on what 
they want to 
have for their 
future power designs. This is a rich source of informa-
tion from the ‘real world’ that enables us to develop 
engineering-acceptable products far ahead of the ‘sea 
of vanilla’ products on the market.”

These new additions were developed by Si-Labs’ 
industry renowned engineering team whose expertise 
in mixed-signal design of highly-integrated, easy-to-use 
products continues to offer their customers real com-
petitive advantages in terms of performance, size and 
power consumption. 

www.silabs.com

Figure 2: Si-Labs 4A Si823x ISOdriver.

Figure 3: Programmable dead-time 
allows optimized efficiency.
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celerating the replacement of standard 
bulbs by LEDs is greater styling and 
branding opportunities for the car mak-
ers, with creative and unique LED chains 
or matrix, to “personalize” certain high-
end car models and attract customers 

Integrated multichannel switch family for 
driving LEDs and traditional bulbs

Intelligent chip design and clever integration of digital and power functions enable smarter, more 

sophisticated automotive lighting control while reducing the part count and total system cost of advanced 

Body Controllers versus existing solutions.

By Jerome Py, Product Marketing Manager, Power Switches, Infineon Technologies

The transition from bulb to LEDs 
and increased complexity and 
density of the Body Control Mod-

ule (BCM) transform the body lighting 
and control industry and its entire eco-
system.

The automotive industry, in the Body 
segment arena, has seen multiple transi-
tions and evolutions over the last de-
cade, such as the replacement of fuses 
and relays by Smart Power switches, 
the introduction of Pulse Width Modula-
tion operation for an improved lifetime 
of the bulbs, or the constantly increas-
ing requirements for better protection 
and diagnostics of the loads. Today, two 
major evolutions are transforming the 
Body Lighting and Control industry and 
its entire eco-system: the transition from 
bulb to LEDs (Light Emitting Diodes) and 
the increased complexity and density of 
the BCM (Body Control Module). This 
article deals with the benefits of this 
transition to LED, its impact on the car 
maker strategy and the implications of 
those two major trends for the body 
architecture and consequently for the 
smart power switches. Additionally, it fo-
cuses on innovative driver IC concepts 
such as the SPI Power Controller (so-

called SPOC) from Infineon that enable 
and embrace those trends.

Acceleration of the transition 
towards LED

One of the most important factors ac-

Bright Future 
in Automotive Body 

Lighting

Picture 1: New branding and styling opportunities for exterior lighting with LEDs.

http://www.vincotech.com
http://www.silabs.com
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ity: To improve the current sense 
accuracy at low load currents

• High slew rate: For very fast 
diagnostic and faster PWM opera-
tion (up to 400Hz)

• Low current limitation: To 
reduce peak currents at overload 
conditions 

 
• Fail safe operation: SPOC 

features a Limp-home pin (LHI) 
which will wake-up the device and 
is working without VDD supply. 
As a result, all channels can be 
activated via the dedicated input 
pins. 

The unique scalability of the SPOC 
family, its high level of integration and its 
capability to support the dual LED/Bulb 
architecture, help customers to cope 
with the challenges of unified BCMs. 
There are today major car platforms in 
production or successfully ramping-up 
with SPOC. Moving forward, Infineon in-
tends to complement the existing SPOC 
portfolio by introducing new and innova-
tive integrated Power Switches targeting 
headlight as well as heating and body 
convenience applications. 

In addition to SPOC, Infineon offers 
all key building blocks required in a 
body module such as microcontrollers, 
discrete PROFETs, CAN/LIN transceiv-
ers, system basis chip or multi-channel 
high- and low-side drivers.

Infineon SPOC devices - 
one generation ahead for advanced 
lighting control

The SPOC family is especially de-
signed for standard exterior lighting and 
LED equivalent loads. It is available in a 
“green” (lead-free) and robust standard 
PG-DSO-36 package and consists of 
5- or 6-channel integrated high-side 
switches suitable for driving rear and 
central lighting loads into a BCM. 

SPOC features unique functions and 
brings multiple benefits for car equip-
ment manufacturers:

• Modularity and scalability of the 
family: The PIN, function and package 
compatibility within one SPOC family 
and the ability to drive bulb or LED with 
the same device enable customers to 
develop a modular and scalable plat-
form with only one PCB. 

• High level of integration: The inte-
gration of five or six channels and the 
current sense multiplexer in a single 
package relaxes the board density 
and reduces the amount of external 
components generally required in high 
complexity platforms. Compared to 
a standard discrete implementation, 
SPOC architecture can bring more than 
30% board space savings, allowing 
the customer to reduce the overall cost 
of the module due to less routing, less 
PCB material and less parts to handle. 

• SPI (Serial Peripheral Interface) bus 
interface: SPOC features an 8-bit SPI 

for control and diagnostics of the loads. 
PWM operation can also be performed 
via the SPI bus in order to reduce the 
number of I/O’s (Inputs/Outputs) of the 
microcontroller. This approach is espe-
cially valid in coming platforms, which 
are integrating more and more loads to 
be driven in PWM mode. In such cases, 
the microcontroller can quickly become 
saturated in terms of I/O count. For 
example, performing PWM via SPI for a 
6-channel SPOC device saves seven 
I/O’s and 14 external components ver-
sus an equivalent discrete implementa-
tion, resulting in a BOM (Bill Of Material) 
saving of about 8 Euro-cents at the sys-
tem level. The SPI also provides daisy-
chain capability to further save I/O’s and 
therefore cost for the module.

• LED/Bulb mode configuration: As 
mentioned earlier, during the transi-
tion to LED, the vast majority of BCMs 
will have a dual Bulb/LED architecture 
where only certain car models or vari-
ants will offer LED for certain loads. The 
SPOC devices that feature LED/Bulb 
mode configurability via SPI, enable 
customers to keep the same PCB and 
footprint for all car variants of the plat-
form. In such devices, each of the 27W 
channels can be programmed indepen-
dently to drive either an LED chain or a 
standard bulb. 

When set to LED mode via SPI, the 
following parameters are adjusted and 
optimized for LED:

 
• Lower nominal load current capabil-

www.infineon.com/SPOC

Picture 4: SPOC load type configuration via SPI. This feature enables the customer, 
via a simple SPI command, to optimize the channel to the load type (bulb or LED), by 
adjusting key parameters.

who are constantly looking for more and 
more differentiation. 

Another catalyst of the transition is 
the decreased fuel consumption and 
reduced CO2 emission requirement 
as constantly increased fuel price and 
new EU regulations for CO2 emissions 
are forcing car makers to find ways to 
reduce the electrical power loss of the 
car. LEDs, with a higher light emitting 
efficiency (>50lm/W vs. <25lm/W for 
incandescent lamps) and lower optical 
losses can improve the total electrical 
power loss of the car by roughly 50W. 
This results in a reduced fuel consump-
tion of about 0.05l/100km and a CO2 
reduction of about 1.2g/km.

Other factors such as a small packag-
ing, increased lifetime or safety consid-
erations have also a positive impact for 
the replacement of bulbs by LEDs.

However, some challenges still need 
to be overcome for a complete and 
rapid transition to LED technology. 
LED solutions are and will remain more 
expensive than standard bulbs, even 
with the latest efficiency projections 
(130lm/W in 2012). This is why LED is 
only offered as an option today, primarily 
for high-end cars. There are also 
still many technical challenges 
such as the consistency of LED 
light emission, the complex heat 
dissipation assembly (especially 
for the headlight) or the high repair 
replacement cost.

In the future, due to the global 
awareness and sensitivity of CO2 
emission topics, the many benefits 

of LED technology will become more 
predominant over the cost of its imple-
mentation. 

Impact on car maker strategy 
and body architecture

Car makers are pursuing a platform 
approach for the Body Control Module 
(BCM), which controls among other 
loads the internal and external lighting of 
the car. The same BCM platform is used 
for multiple car models and variants, 
which requires a high flexibility for such 
unified BCM. For instance for a given 
car maker, the low-end car models will 
have no LED content (due to cost), the 
mid-range car model could have LEDs 
as an option for certain loads (such as 
tail lights or indicators) and the high-
end cars could use LEDs possibly for all 
loads. 

Consequently, even in the next de-
cade the largest part of the BCM market 
will continue with a dual BCM architec-
ture capable of driving either LEDs or 
bulbs. 

At the same time, the complexity and 
density of BCMs is constantly increas-
ing with more loads to drive and more 
features inside the module such as 

intelligent failure management, diag-
nostics of loads in various conditions or 
PWM of loads (i. e. for optimum power 
output).

Implications for Automotive 
power devices

There are multiple LED concepts for 
interior and exterior lighting and each of 
them requires a specific driving concept:

• DC/DC constant current source: This 
concept is optimized for high load cur-
rent (>350mA) and is typically used for 
DRL (Daytime Running Light), High/Low 
beam or LED chains in Interior lighting.

• Linear constant current source: 
Typically used for low load current, it 
requires few external components and 
increases the LED lifetime. However, 
this solution is challenging in terms of 
energy efficiency and power dissipation.

• PWM smart power switch: Also 
for load current <350 mA, such drivers 
are capable of driving both LEDs and 
bulbs and are therefore able to address 
the dual LED/Bulb BCM architecture 
of today’s platforms, especially for rear 
lighting loads such as tail, reverse or 
brake lights and indicators.

The trend towards more functional-
ity and complexity inside the BCM has 
also an important impact on the driver 
ICs. Semiconductor suppliers have to 
consider new challenges that system 
suppliers are facing such as increased 
board density or digital capability 
requirements. As a result, the market 
is demanding advanced integrated 
driver ICs with multiple channels, more 
intelligence and enhanced functionality 
in order to offload the microcontroller 
and save board space. The diagnostic, 
control and programming of the driver 
IC is typically performed via SPI (Serial 
Peripheral Interface).

Picture 2: Overview of SPI Power Controllers. Compared to existing discrete solu-
tions, SPOC reduces the need for external components and delivers board space 
and power dissipation savings by integrating multiple channels and featuring an 
SPI bus for diagnostics and control.

Picture 3: Family approach of SPOC. The unique value proposition of SPOC versus 
other integrated solutions is the modularity of the family which is scalable by number of 
channels and features (LED mode for example).

http://www.infineon.com/SPOC



