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Preface

This user’s guide provides information about the components, features, connectors and BIOS Setup menus available on the conga-BS77/BP77.
It is one of three documents that should be referred to when designing a COM Express™ application. The other reference documents that
should be used include the following:

COM Express™ Design Guide
COM Express™ Specification

The links to these documents can be found on the congatec AG website at www.congatec.com

Disclaimer

The information contained within this user’s guide, including but not limited to any product specification, is subject to change without notice.

congatec AG provides no warranty with regard to this user’s guide or any other information contained herein and hereby expressly disclaims
any implied warranties of merchantability or fitness for any particular purpose with regard to any of the foregoing. congatec AG assumes
no liability for any damages incurred directly or indirectly from any technical or typographical errors or omissions contained herein or for
discrepancies between the product and the user’s guide. In no event shall congatec AG be liable for any incidental, consequential, special, or
exemplary damages, whether based on tort, contract or otherwise, arising out of or in connection with this user’s guide or any other information
contained herein or the use thereof.

Intended Audience

This user’s guide is intended for technically qualified personnel. It is not intended for general audiences.

Lead-Free Designs (RoHS)

All congatec AG designs are created from lead-free components and are completely RoHS compliant.

Electrostatic Sensitive Device

& All congatec AG products are electrostatic sensitive devices and are packaged accordingly. Do not open or handle a congatec AG product

except at an electrostatic-free workstation. Additionally, do not ship or store congatec AG products near strong electrostatic, electromagnetic,
magnetic, or radioactive fields unless the device is contained within its original manufacturer’s packaging. Be aware that failure to comply with
these guidelines will void the congatec AG Limited Warranty.

Copyright © 2012 congatec AG BS77_BP77m10 3/112
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Symbols

The following symbols are used in this user’s guide:

Warning

Warnings indicate conditions that, if not observed, can cause personal injury.

Caution

Cautions warn the user about how to prevent damage to hardware or loss of data.

@@= Note

Notes call attention to important information that should be observed.

Terminology

Term Description

GB Gigabyte (1,073,741,824 bytes)
GHz Gigahertz (one billion hertz)

kB Kilobyte (1024 bytes)

MB Megabyte (1,048,576 bytes)
Mbit Megabit (1,048,576 bits)

kHz Kilohertz (one thousand hertz)
MHz Megahertz (one million hertz)
TDP Thermal Design Power

PCle PCI Express

SATA Serial ATA

PEG PCI Express Graphics

PCH Platform Controller Hub

PATA Parallel ATA

T.O.M. Top of memory = max. DRAM installed
HDA High Definition Audio

I/F Interface

N.C. Not connected

N.A. Not available

TBD To be determined

Copyright © 2012 congatec AG

BS77_BP77m10

4/112



w congatec

the rhythm of embedded computing

Trademarks

Product names, logos, brands, and other trademarks featured or referred to within this user’s guide, or the congatec website, are the property
of their respective trademark holders. These trademark holders are not affiliated with congatec AG, our products, or our website.

Warranty

congatec AG makes no representation, warranty or guaranty, express or implied regarding the products except its standard form of limited
warranty (“Limited Warranty”) per the terms and conditions of the congatec entity, which the product is delivered from. These terms and
conditions can be downloaded from www.congatec.com. congatec AG may in its sole discretion modify its Limited Warranty at any time and
from time to time.

The products may include software. Use of the software is subject to the terms and conditions set out in the respective owner’s license
agreements, which are available at www.congatec.com and/or upon request.

Beginning on the date of shipment to its direct customer and continuing for the published warranty period, congatec AG represents that the
products are new and warrants that each product failing to function properly under normal use, due to a defect in materials or workmanship or
due to non conformance to the agreed upon specifications, will be repaired or exchanged, at congatec’s option and expense.

Customer will obtain a Return Material Authorization (“RMA”") number from congatec AG prior to returning the non conforming product freight
prepaid. congatec AG will pay for transporting the repaired or exchanged product to the customer.

Repaired, replaced or exchanged product will be warranted for the repair warranty period in effect as of the date the repaired, exchanged
or replaced product is shipped by congatec, or the remainder of the original warranty, whichever is longer. This Limited Warranty extends to
congatec’s direct customer only and is not assignable or transferable.

Except as set forth in writing in the Limited Warranty, congatec makes no performance representations, warranties, or guarantees, either
express or implied, oral or written, with respect to the products, including without limitation any implied warranty (a) of merchantability, (b) of
fitness for a particular purpose, or (c) arising from course of performance, course of dealing, or usage of trade.

congatec AG shall in no event be liable to the end user for collateral or consequential damages of any kind. congatec shall not otherwise be
liable for loss, damage or expense directly or indirectly arising from the use of the product or from any other cause. The sole and exclusive
remedy against congatec, whether a claim sound in contract, warranty, tort or any other legal theory, shall be repair or replacement of the
product only.

Copyright © 2012 congatec AG BS77_BP77m10 5/112
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\509001
Certification
===
congatec AG is certified to DIN EN ISO 9001 standard. %.»
Intertek

Technical Support

congatec AG technicians and engineers are committed to providing the best possible technical support for our customers so that our products
can be easily used and implemented. We request that you first visit our website at www.congatec.com for the latest documentation, utilities and
drivers, which have been made available to assist you. If you still require assistance after visiting our website then contact our technical support
department by email at support@congatec.com

Copyright © 2012 congatec AG BS77_BP77m10 6/112
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1 Introduction

COM Express™ Concept

COM Express™ is an open industry standard defined specifically for COMs (computer on modules). It's creation provides the ability to make a
smooth transition from legacy parallel interfaces to the newest technologies based on serial buses available today. COM Express™ modules
are available in following form factors:

e Compact 95mm x 95mm

* Basic 125mm x 95mm

» Extended 155mm x 110mm

The COM Express™ specification 2.0 defines seven different pinout types.

Types Connector Rows  PCIl Express Lanes  PCI IDE Channels  LAN ports
Type 1 A-B Upto 6 1
Type 2 A-B C-D Up to 22 32 bit 1 1
Type 3 A-B C-D Up to 22 32 bit 3
Type 4 A-B C-D Up to 32 1 1
Type 5 A-B C-D Up to 32 3
Type 6 A-B C-D Upto 24 1
Type 10 A-B Upto4 1

conga-BS77/BP77 modules utilize the Type 2 pinout definition and are compliant to COM Express™ specification 2.0. They are equipped with
two high performance connectors that ensure stable data throughput.

The COM (computer on module) integrates all the core components and is mounted onto an application specific carrier board. COM modules
are a legacy-free design (no Super I/0, PS/2 keyboard and mouse) and provide most of the functional requirements for any application. These
functions include, but are not limited to, a rich complement of contemporary high bandwidth serial interfaces such as PCI Express, Serial ATA,
USB 2.0, and Gigabit Ethernet. The Type 2 pinout provides the ability to offer 32-bit PCI, Parallel ATA, and LPC options thereby expanding
the range of potential peripherals. The robust thermal and mechanical concept, combined with extended power-management capabilities, is
perfectly suited for all applications.

Carrier board designers can utilize as little or as many of the 1/O interfaces as deemed necessary. The carrier board can therefore provide all
the interface connectors required to attach the system to the application specific peripherals. This versatility allows the designer to create a
dense and optimized package, which results in a more reliable product while simplifying system integration. Most importantly, COM Express™
modules are scalable, which means once an application has been created there is the ability to diversify the product range through the use
of different performance class or form factor size modules. Simply unplug one module and replace it with another, no redesign is necessary.

Copyright © 2012 congatec AG BS77_BP77m10 10/112
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conga-BS77/BP77 Options Information

The conga-BS77 is available in ten variants and the conga-BP77 is available in five variants. This user’s guide describes all of these variants.
The tables below show the different configurations available. Check for the Part No. that applies to your product. This will tell you what options
described in this user’s guide are available on your particular module.

conga-BS77

Part-No.
Processor

046601

Intel® Core™ i7-3612QE
2.1 GHz 4 Core™

046602
Intel® Core™ i7-3555LE
2.5 GHz 2 Core™

046603

Intel® Core™ i7-3517UE
1.7 GHz 2 Core™

046606

Intel® Core™ i7-3615QE
2.3 GHz 4 Core™

046604

Intel® Core™ i5-3610ME
2.7 GHz 2 Core™

Intel® Smart Cache 6 MByte 4 MByte 4 MByte 6 MByte 3 MByte
PEG No No No No No
SDVO 1 Port 1 Port 1 Port 1 Port 1 Port
DisplayPort (DP) Yes Yes Yes Yes Yes
HDMI Yes Yes Yes Yes Yes
Processor TDP 35W 25W 17W 45 W 35W
Part-No. 046605 046607 046608 046509 046610
Processor Intel® Core™ i3-3217UE Intel® Core™ i3-3120ME Intel® Celeron® 1047UE Intel® Celeron® 927UE Intel® Celeron® 1020E
1.6 GHz 2 Core™ 2.4 GHz 2 Core™ 1.4 GHz 2 Core™ 1.5 GHz 1 Core™ 2.2 GHz 2 Core™
Intel® Smart Cache 3 MByte 3 MByte 2 MByte 1 MByte 2 MByte
PEG No No Yes No Yes
SDVO 1 Port 1 Port 1 Port 1 Port 1 Port
DisplayPort (DP) Yes Yes Yes Yes Yes
HDMI Yes Yes Yes Yes Yes
Processor TDP 17W 35W 17W 17W 35W

conga-BP77

Part-No.

046700

046702

046704

046701

046703

Processor Intel® Core™ i7-3612QE Intel® Core™ i7-3555LE Intel® Core™ i7-3517UE Intel® Core™ i5-3610ME Intel® Core™ i3-3120ME
2.1 GHz 4 Core™ 2.5 GHz 2 Core™ 1.7 GHz 2 Core™ 2.7 GHz 2 Core™ 2.4 GHz 2 Core™

Intel® Smart Cache 6 MByte 4 MByte 4 MByte 3 MByte 3 MByte

PEG Yes Yes No Yes No

SDVO No No 1 Port No 1 Port

DisplayPort (DP) No No Yes No Yes

HDMI No No Yes No Yes

Processor TDP 35W 25W 17W 35WwW 35W
Copyright © 2012 congatec AG BS77_BP77m10 11/112
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2 Specifications

2.1 Feature List

Table1l Feature Summary

Form Factor
Processor

Memory

Chipset

Audio

Ethernet
Graphics Options

Peripheral
Interfaces

Based on COM Express™ standard pinout Type 2 (Basic size 95 x 125mm) and specification revision 2.0

conga-BS77/BP77: Intel® Core™ i7-3612QE 2.1 GHz 4 Core™ with 6-MByte Intel® Smart Cache

conga-BS77/BP77: Intel® Core™ i7-3555LE 2.5 GHz 2 Core™ 4-MByte Intel® Smart Cache
conga-BS77/BP77: Intel® Core™ i7-3517UE 1.7 GHz 2 Core™ 4-MByte Intel® Smart Cache

conga-BS77: Intel® Core™ i7-3615QE 2.3 GHz 4 Core™with 6-MByte Intel® Smart Cache

conga-BS77/BP77: Intel® Core™ i5-3610ME 2.7 GHz 2 Core™ with 3-MByte Intel® Smart Cache

conga-BS77: Intel® Core™ i3-3217UE 1.6 GHz 2 Core™ with 3-MByte Intel® Smart Cache
conga-BS77: Intel® Celeron® 1047UE 1.4 GHz 2 Core™ with 2-MByte Intel® Smart Cache
conga-BS77: Intel® Celeron® 927UE 1.5 GHz 1 Core™ with 1-MByte Intel® Smart Cache
conga-BS77: Intel® Celeron® 1020E 2.2 GHz 2 Core™ with 2-MByte Intel® Smart Cache

conga-BS77/BP77: Intel® Core™ i3-3120ME 2.4 GHz 2 Core™ with 3-MByte Intel® Smart Cache

2 sockets: SO-DIMM DDR3 up to 1600MT/s, maximum 16-GByte. Sockets located top and bottom side of module.

Intel® 7 Series Chipset: Intel® BD82QM77 PCH (BD82HM76 for Celeron® equipped modules)

HDA (High Definition Audio)/digital audio interface with support for multiple codecs

Gigabit Ethernet: Integrated within the Intel® QM77 + Intel® 82579LM Phy.

Intel® HD Graphics 4000, Intel® Flexible Display Interface (FDI), Intel® Dynamic Video Memory Technology (Intel® DVMT) OpenGL 3.1 and DirectX11
support. Three independent pipelines provide support for three independent displays (must be 2 DisplayPort plus any other display).

¢ CRT Interface 340.4 MHz RAMDAC Resolutions up to 2048x1536 @ 75Hz (QXGA) -

¢ Integrated flat panel interface with 25-112MHz single/dual-channel LVDS Transmitter.
Supports:
e Single-channel LVDS interface support: 1 x 18 bpp or 1 x 24 bpp
e Dual-channel LVDS interface support: 2 x 18 bpp OR 2 x 24 bpp panel support .
e VESA LVDS color mappings.
» Automatic Panel Detection via EPl (Embedded Panel Interface based on VESA

EDID™ 1.3. .

* Resolutions up to 1920x1200 (WUXGA)

¢ x16 PEG support (only available on conga-BP77 variants)

« HDMI: 3x HDMI ports on digital ports B, C and D. Multiplexed with DisplayPort (DP)
(only available on conga-BS77 variants)

DisplayPort 1.1 (DP): 3x DisplayPort ports on digital
ports B, C and D. Multiplexed with HDMI ports. Hot-Plug
detect support (only available on conga-BS77
variants)

DVI: 3x DVI ports on digital ports B, C and D.
Multiplexed with HDMI/DP ports. Hot-Plug detect support
(only available on conga-BS77 variants)

AUX Output 1 x Intel® compliant SDVO port (serial DVO)
200 MP/s on digital port B and multiplexed with HDMI/
DP/DVI ports. Only supports the connection of external
DVI transmitters (only available on conga-BS77
variants)

e 4x Serial ATA® with RAID support 0/1/5/10. .
¢ 6 PCI Express® Lanes. Support for full 5 Gb/s bandwidth in each direction per x1 .
links (can be configured via BIOS firmware to support two x1 and one x4 links. A .
special BIOS is required for one x4 link). .

¢ PCI Express Graphics x16 (only available on conga-BP77 variants) .

8x USB 2.0 (EHCI)

PCI Bus Rev. 2.3

1x EIDE (UDMA-66/100)

LPC Bus

I2C Bus, Fast Mode multimaster

AMI Aptio® UEFI 2.x firmware, 8MByte serial SPI with congatec Embedded BIOS features

SOETRVERELERERIS ACPI 3.0 compliant with battery support. Also supports Suspend to RAM (S3).

Copyright © 2012 congatec AG

BS77_BP77m10

12/112



w congatec

the rhythm of embedded computing

> Note

Some of the features mentioned in the above Feature Summary are optional. Check the article number of your module and compare it to the
option information list on page 11 of this user’s guide to determine what options are available on your particular module.

The conga-BS77 variants that feature the Intel® Celeron® 1020E processor support three independent displays. Other celeron variants
support only two independent displays.

2.2 Supported Operating Systems

The conga-BS77/BP77 supports the following operating systems.
* Microsoft® Windows® 8 * Microsoft® Windows® Embedded Standard
* Microsoft® Windows® 7 e Linux

e  Microsoft® Windows® XP

2.3 Mechanical Dimensions

* 95.0 mm x 125.0 mm (3.74" x 4.92")

» Height approximately 18 or 21mm (including heatspreader) depending on the carrier board connector that is used. If the 5mm
(height) carrier board connector is used then approximate overall height is 18mm. If the 8mm (height) carrier board connector is
used then approximate overall height is 21mm.
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2.4

24.1

2.4.2

Supply Voltage Standard Power

« 12V DC + 5%

The dynamic range shall not exceed the static range.

A
12.60V ode Absolute Maximum
Dynamic Range
1200Vl o
h VAV 5 5000000000000000000000000050000000600000000000 Nominal Static Range
e
11.40V ol Absolute Minimum

Electrical Characteristics

Power supply pins on the module’s connectors limit the amount of input power. The following table provides an overview of the limitations for
pinout Type 2 (dual connector, 440 pins).

Power Rail Module Pin Current Nominal Input Input Range Derated Input Max. Input Ripple Max. Module Input Power Assumed  Max. Load

Capability (Amps) (Volts) (Volts) (Volts) (10Hz to 20MHz) (w. derated input) Conversion Power
(mV) (Watts) Efficiency (Watts)
VCC_12V 12 12 11.4-12.6 11.4 +/- 100 137 85% 116
VCC_5V-SBY |2 5 4.75-5.25 4.75 +/- 50 9
VCC_RTC 0.5 3 2.0-3.3 +/- 20
Rise Time

The input voltages shall rise from 10% of nominal to 90% of nominal at a minimum slope of 250V/s. The smooth turn-on requires that, during
the 10% to 90% portion of the rise time, the slope of the turn-on waveform must be positive.
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2.5 Power Consumption

The power consumption values listed in this document were measured under a controlled environment. The hardware used for testing includes
a conga-BS77/BP77 module, conga-Cdebug carrier board, CRT monitor, SATA drive, and USB keyboard. The conga-Cdebug is modified
so that the 12V input is only routed to the module and all other circuity on the carrier itself is powered by the 5V input. The SATA drive was
powered externally by an ATX power supply so that it does not influence the power consumption value that is measured for the module. The
USB keyboard was detached once the module was configured within the OS. All recorded values were averaged over a 30 second time period.
Cooling of the module was done by the module specific heatpipe heatspreader and a fan cooled heatsink to measure the power consumption
under normal thermal conditions.

The conga-Cdebug originally does not provide 5V standby power. Therefore, an extra 5V_SB connection without any external loads was made.
Using this setup, the power consumption of the module in S3 (Standby) mode was measured directly.

Each module was measured while running Windows 7 Professional 64Bit, Hyper Threading enabled, Speed Step enabled, CPU Turbo Mode
enabled and Power Plan set to “Power Saver”. This setting ensures that Core™ processors run in LFM (lowest frequency mode) with minimal
core voltage during desktop idle. Each module was tested while using two 1GB memory modules. Using different sizes of RAM, as well as one
or two memory modules, will cause slight variances in the measured results.

To measure the worst case power consumption the cooling solution was removed and the CPU core temperature was allowed to run up to
between 95° and 100°C while running 100% workload with the Power Plan set to “Balanced”. The peak current value was then recorded. This
value should be taken into consideration when designing the system’s power supply to ensure that the power supply is sufficient during worst
case scenarios.

Power consumption values were recorded during the following stages:

Windows 7 (64 bit)

e Desktop Idle (power plan = Power Saver)

» 100% CPU workload (see note below, power plan = Power Saver)

» 100% CPU workload at approximately 100°C peak power consumption (power plan = Balanced)

Suspend to RAM. Supply power for S3 mode is 5V.

> Note

A software tool was used to stress the CPU to Max Turbo Frequency.
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Processor Information

In the following power tables there is some additional information about the processors. Intel® offers processors that are considered to be low
power consuming. These processors can be identified by their voltage status and Intel® uses specific terms to describe the voltage status. For
example with the i7-3517UE, the U represents ultra low voltage. For more information about these naming conventions visit the Intel® website.
Intel® also describes the type of manufacturing process used for each processor. The following term is used:

nm=nanometer
The manufacturing process description is included in the power tables as well. See example below. For information about the manufacturing
process visit Intel®’s website.

Intel® Core™ i7-3612QE 2.1 GHz 4 Core™ 6MB Intel® Smart Cache
22nm

2.5.1 conga-BS77 Intel® Core™ i7-3612QE 2.1 GHz 6MB Cache

conga-BS77 Art. No. 046601 Intel® Core™ i7-3612QE 2.1 GHz 4 Core™ 6MB Intel® Smart Cache
22nm
Layout Rev. BS77LAO0 /BIOS Rev. BQ77R004

Max Turbo Frequency 3.1 GHz

Memory Size 2GB
Operating System Windows 7 (64 bit)
Power State Desktop Idle 100% workload  100% workload approx. Suspend to Ram (S3) 5V Input
100°C CPU temp (peak) Power
ST gk U ap el e g CESTI o Mg WAV NI EETAWEE)N 0.40 A/4.8 W (12V) | 3.69 A/44.3 W (12V) |4.02 A/48.2 W (12V) 0.10 A/0.5 W (5V)

2.5.2 conga-BS77 Intel® Core™ i7-3555LE 2.5 GHz 4MB Cache

conga-BS77 Art. No. 046602 Intel® Core™ i7-3555LE 2.5 GHz 2 Core™ 4MB Intel® Smart Cache
22nm
Layout Rev. BS77LAO0 /BIOS Rev. BQ77R004
Max Turbo Frequency 3.2 GHz

Memory Size 2GB
Operating System Windows 7 (64 bit)
Power State Desktop Idle 100% workload  100% workload approx. Suspend to Ram (S3) 5V Input
100°C CPU temp (peak) Power
RNV oo ) kXMl oX ol a M (L XL =Te NI WAN O I CIANE RN 0.42 A/5.0 W (12V) | 2.48 A/29.7 W (12V) [3.08 A/36.9 W (12V) 0.14 A /0.7 W (5V)
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2.5.3 conga-BS77 Intel® Core™ i7-3517UE 1.7 GHz 4MB Cache

conga-BS77 Art. No. 046603 Intel® Core™ 7-3517UE 1.7 GHz 2 Core™ 4MB Intel® Smart Cache
22nm
Layout Rev. BS77LAO0 /BIOS Rev. BQ77R004

Max Turbo Frequency 2.8 GHz
Memory Size 2GB
Operating System Windows 7 (64 bit)

Power State Desktop Idle 100% workload

100% workload approx. Suspend to Ram (S3) 5V Input
100°C CPU temp (peak) Power
RN o) kXM ] eX ol a M (S =Te M WA TS I CIANE RSN 0.39 A/4.7 W (12V) | 1.98 A/23.7 W (12V) | 2.33 A/27.9 W (12V) 0.1 A/0.5W (5V)

254 conga-BS77 Intel® Core™ i7-3615QE 2.3 GHz 6MB Cache

conga-BS77 Art. No. 046606 Intel® Core™ i7-3615QE 2.3 GHz 4 Core™ 6MB Intel® Smart Cache
22nm
Layout Rev. BS77LAO0 /BIOS Rev. BQ77R004

Max Turbo Frequency 3.3GHz
Memory Size 2GB
Operating System Windows 7 (64 bit)
Power State Desktop Idle 100% workload  100% workload approx. Suspend to Ram (S3) 5V Input

100°C CPU temp (peak) Power
LM VT elo) g Ky  oX o g W (g = S (=To R WAV VO LSTEANETI )N 0.42 A/5.0 W (12V) |4.85 A/58.2 W (12V) [4.48 A/53.7 W (12V) 0.14 A/0.7 W (5V)

2.5.5 conga-BS77 Intel® Core™ i5-3610ME 2.7 GHz 3MB Cache

conga-BS77 Art. No. 046604 Intel® Core™ i5-3610ME 2.7 GHz 2 Core™ 3MB Intel® Smart Cache
22nm
Layout Rev. BS77LAO0 /BIOS Rev. BQ77R004
Max Turbo Frequency 3.3 MHz
Memory Size 2GB
Operating System Windows 7 (64 bit)
Power State Desktop Idle 100% workload  100% workload approx. Suspend to Ram (S3) 5V Input

100°C CPU temp (peak) Power
RNV elo) kYU g X o] a N (SN =Te NI WA O I CIANE )N 0.39 A/4.7 W (12V) | 2.50 A/30.0 W (12V) [4.20 A/50.4 W (12V) 0.10 A/0.5 W (5V)
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2.5.6

2.5.7

2.5.8

conga-BS77 Intel® Core™ i3-3217UE 1.6 GHz 3MB Cache

conga-BS77 Art. No. 046605 Intel® Core™ i3-3217UE 1.6 GHz 2 Core™ 3MB Intel® Smart Cache
22nm
Layout Rev. BS77LAO0 /BIOS Rev. BQ77R004

Max Turbo Frequency Not supported
Memory Size 2GB
Operating System Windows 7 (64 bit)
Power State Desktop Idle 100% workload

100% workload approx. Suspend to Ram (S3) 5V Input
100°C CPU temp (peak) Power
ROV oo kTPl eX ol g M (S To R WA TS I CITANE RN 0.37 A/4.4 W (12V) | 1.18 A/14.2 W (12V) | 2.44 AJ29.3 W (12V) 0.10 A/0.5 W (5V)

conga-BS77 Intel® Core™ i3-3120ME 2.4 GHz 3MB Cache

conga-BS77 Art. No. 046607 Intel®i3-3120ME 2.4 GHz 2 Core™ 3MB Intel® Smart Cache
22nm
Layout Rev. BS77LAO0 /BIOS Rev. BQ77R004

Max Turbo Frequency Not supported
Memory Size 2GB
Operating System Windows 7 (64 bit)
Power State Desktop Idle 100% workload  100% workload approx. Suspend to Ram (S3) 5V Input

100°C CPU temp (peak) Power
SNV M olo) XYl X o] a W (g = XU (=To T WAV VO ST EIAE T )N 0.40 A/4.8 W (12V) | 1.69 A/20.3 W (12V) [3.26 A/39.1 W (12V) 0.10 A/0.5 W (5V)

conga-BS77 Intel® Celeron® 1047UE 1.4 GHz 2 Core™ 2MB Cache

conga-BS77 Art. No. 046608 Intel® Celeron® 1047UE 1.4 GHz 2 Core™ 2MB Intel® Smart Cache
22nm
Layout Rev. BS77LAO0 /BIOS Rev. BQ77R004
Max Turbo Frequency Not supported
Memory Size 2GB
Operating System Windows 7 (64 bit)
Power State Desktop Idle 100% workload  100% workload approx. Suspend to Ram (S3) 5V Input

100°C CPU temp (peak) Power
SNV S olo) KXW ] oX o] a W (g XN =To R WAN RO ST CISAE A ES)N 0.37 A/4.4 W (12V) | 0.98 A/11.7 W (12V) [1.39 A/16.7 W (12V) 0.10 A/0.5 W (5V)
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2.5.9

2.5.10

2.5.11

conga-BS77 Intel® Celeron® 927UE 1.5 GHz 1 Core™ 1MB Cache

conga-BS77 Art. No. 046609 Intel® Celeron® 927UE 1.5 GHz 1 Core™ 1MB Intel® Smart Cache
22nm
Layout Rev. BS77LAO0 /BIOS Rev. BQ77R004

Max Turbo Frequency Not supported

Memory Size 2GB
Operating System Windows 7 (64 bit)
Power State Desktop Idle 100% workload 100% workload approx. Suspend to Ram (S3) 5V Input
100°C CPU temp (peak) Power
RO oo ) kTP ] ox o g M (L SN Te M WA TS ST CISANE RN 0.35 A/4.2 W (12V) |0.79 A/9.5 W (12V) | 1.25 A/15.0 W (12V) 0.10 A/0.5 W (5V)

conga-BS77 Intel® Celeron® 1020E 2.2 GHz 2 Core™ 2MB Cache

conga-BS77 Art. No. 046610 Intel® Celeron® 1020E 2.2 GHz 2 Core™ 2MB Intel® Smart Cache
22nm
Layout Rev. BS77LAO0 /BIOS Rev. BQ77R004

Max Turbo Frequency Not supported

Memory Size 2GB
Operating System Windows 7 (64 bit)
Power State Desktop Idle 100% workload  100% workload approx. Suspend to Ram (S3) 5V Input
100°C CPU temp (peak) Power
LMV elo) g KUl g X o g M (i CE S =Te R WAV VO LT EIAVET RN 0.37 A/4.4 W (12V) | 1.54 A/18.5 W (12V) | 2.23 A/26.8 W (12V) 0.08 A/0.4 W (5V)

conga-BP77 Intel® Core™ i7-3612QE 2.1 GHz 6MB Cache

conga-BP77 Art. No. 046700 Intel® Core™ i7-3612QE 2.1 GHz 4 Core™ 6MB Intel® Smart Cache
22nm
Layout Rev. BP77LAO /BIOS Rev. BQ77R004

Max Turbo Frequency 3.1 GHz
Memory Size 2GB
Operating System Windows 7 (64 bit)
Power State Desktop Idle 100% workload  100% workload approx. Suspend to Ram (S3) 5V Input
100°C CPU temp (peak) Power
LMV elo) g KXWl X o a M (SN =Te M WA VO CIANE )N 0.40 A/4.8 W (12V) | 3.69 A/44.3 W (12V) | 4.02 A/48.2 W (12V) 0.10 A/0.5 W (5V)
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2.5.12

2.5.13

2.5.14

conga-BP77 Intel® Core™ i7-3555LE 2.5 GHz 4MB Cache

conga-BP77 Art. No. 046702 Intel® Core™ i7-3555LE 2.5 GHz 2 Core™ 4MB Intel® Smart Cache
22nm
Layout Rev. BP77LAO0 /BIOS Rev. BQ77R004

Max Turbo Frequency 3.2 GHz
Memory Size 2GB
Operating System Windows 7 (64 bit)
Power State Desktop Idle 100% workload

100% workload approx. Suspend to Ram (S3) 5V Input
100°C CPU temp (peak) Power
RNV g elo) kXMl ] eX o] a N (L XN =Te NI WA S I CIANE RSN 0.42 A/5.0 W (12V) | 2.48 A/29.7 W (12V) [3.08 A/36.9 W (12V) 0.14 A /0.7 W (5V)

conga-BP77 Intel® Core™ i7-3517UE 1.7 GHz 4MB Cache

conga-BP77 Art. No. 046704 Intel® Core™ i7-3517UE 1.7 GHz 2 Core™ 4MB Intel® Smart Cache
22nm
Layout Rev. BP77LAO0 /BIOS Rev. BQ77R004

Max Turbo Frequency 2.8 GHz
Memory Size 2GB
Operating System Windows 7 (64 bit)
Power State Desktop Idle 100% workload  100% workload approx. Suspend to Ram (S3) 5V Input

100°C CPU temp (peak) Power
LMV elo) g KUl g X o a M CE SV (=Te M WAV VOIS CIAVET )N 0.39 A/4.7 W (12V) | 1.98 A/23.7 W (12V) | 2.33 A/27.9 W (12V) 0.1 A/0.5W (5V)

conga-BP77 Intel® Core™ i5-3610ME 2.7 GHz 3MB Cache

conga-BS77 Art. No. 046701 Intel® Core™ i5-3610ME 2.7 GHz 2 Core™ 3MB Intel® Smart Cache
22nm
Layout Rev. BP77LAO /BIOS Rev. BQ77R004
Max Turbo Frequency 3.3 MHz

Memory Size 2GB
Operating System Windows 7 (64 bit)
Power State Desktop Idle 100% workload  100% workload approx. Suspend to Ram (S3) 5V Input

100°C CPU temp (peak) Power
RN VLT elo) g KX 0T g X o g M (SN =Te R WAN TSI EANET )N 0.39 A/4.7 W (12V) | 2.50 A/30.0 W (12V) [4.20 A/50.4 W (12V) 0.10 A/0.5 W (5V)

Copyright © 2012 congatec AG BS77_BP77m10 20/112



H congatec

the rhythm of embedded computing

2.5.15

conga-BP77 Intel® Core™ i3-3120ME 2.4 GHz 3MB Cache

conga-BP77 Art. No. 046703 Intel®i3-3120ME 2.4 GHz 2 Core™ 3MB Intel® Smart Cache
22nm
Layout Rev. BP77LAO0 /BIOS Rev. BQ77R004

Max Turbo Frequency Not supported
Memory Size 2GB
Operating System Windows 7 (64 bit)
Power State Desktop Idle 100% workload

100% workload approx. Suspend to Ram (S3) 5V Input
100°C CPU temp (peak) Power
SNV X olo) KXWl ] oX o] a N (g XN =To Mg WAN RO ST CISAE A ES)N 0.40 A/4.8 W (12V) | 1.69 A/20.3 W (12V) [3.26 A/39.1 W (12V) 0.10 A/0.5 W (5V)

D> Note

2.6

2.6.1

All recorded power consumption values are approximate and only valid for the controlled environment described earlier. 100% workload refers
to the CPU workload and not the maximum workload of the complete module. Supply power for S3 mode is 5V while all other measured modes
are supplied with 12V power. Power consumption results will vary depending on the workload of other components such as graphics engine,
memory, etc.

Supply Voltage Battery Power

¢ 2.0V-3.5VDC

» Typical 3V DC

CMOS Battery Power Consumption

RTC @ 20°C Voltage Current
Integrated in the Intel® BD82QM77 PCH 3v DC 2.29 pA

The CMOS battery power consumption value listed above should not be used to calculate CMOS battery lifetime. You should measure the
CMOS battery power consumption in your customer specific application in worst case conditions, for example during high temperature and
high battery voltage. The self-discharge of the battery must also be considered when determining CMOS battery lifetime. For more information
about calculating CMOS battery lifetime refer to application note AN9_RTC_Battery Lifetime.pdf, which can be found on the congatec AG
website at www.congatec.com.
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2.7 Environmental Specifications
Temperature Operation: 0° to 60°C Storage: -20° to +80°C
Humidity Operation: 10% to 90% Storage: 5% to 95%

ACaution

The above operating temperatures must be strictly adhered to at all times. When using a heatspreader the maximum operating temperature
refers to any measurable spot on the heatspreader’s surface.

congatec AG strongly recommends that you use the appropriate congatec module heatspreader as a thermal interface between the module
and your application specific cooling solution.

If for some reason it is not possible to use the appropriate congatec module heatspreader, then it is the responsibility of the operator to ensure
that all components found on the module operate within the component manufacturer’s specified temperature range.

For more information about operating a congatec module without heatspreader contact congatec technical support.

Humidity specifications are for non-condensing conditions.

Copyright © 2012 congatec AG BS77_BP77m10 22/112



m congatec

the rhythm of embedded computing

3 Block Diagram
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4 Heatspreader

An important factor for each system integration is the thermal design. The heatspreader acts as a thermal coupling device to the module and
its aluminum plate is 3mm thick.

The heatspreader is thermally coupled to the CPU and other heat generating components via a heat pipe. Although the heatspreader is
the thermal interface where most of the heat generated by the module is dissipated, it is not to be considered as a heatsink. It has been
designed as a thermal interface between the module and the application specific thermal solution. The application specific thermal solution
may use heatsinks with fans, and/or heat pipes, which can be attached to the heatspreader. Some thermal solutions may also require that the
heatspreader is attached directly to the systems chassis thereby using the whole chassis as a heat dissipater.

For additional information about the conga-BS77/BP77 heatspreader, refer to section 4.2 of this document.

ACaution

There are mounting holes on the heatspreader designed to attach the heatspreader to the module. These mounting holes must be used to
ensure that all components that are required to make contact with heatspreader do so. Failure to utilize these mounting holes will result in
improper contact between these components and heatspreader thereby reducing heat dissipation efficiency.

Attention must be given to the mounting solution used to mount the heatspreader and module into the system chassis. Do not use a threaded
heatspreader together with threaded carrier board standoffs. The combination of the two threads may be staggered, which could lead to
stripping or cross-threading of the threads in either the standoffs of the heatspreader or carrier board.
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4.1 Heatspreader Dimensions
[ |]I

M2.Sx1imm
threaded standoff 125 125
for threaded version [ 17 = — 17 T
or

94 94
?2.7x11mm 050 A _ 205 |
nonthreaded
stondoff for 17,50 — = " " 17,50
bore hole version 11,16 — —‘ -3 —— — 11,16

1] O © ©) ©) — ] 7 o

|
‘ H
|
\
RSB — RSB ‘
| —© — - o)
gl | - s
- | ] R
il | | = 2
J : | ) © g | 1 J o
N
This standoff is fo’r conga-BM67 A 8
heatspreaders only. ! 8
This standoff is not present ‘
for conga-BS77/BP77 heatspreaders .
J P cross sectional

D I—l [ —— D view A-A

@Note

All measurements are in millimeters. Torque specification for heatspreader screws is 0.3 Nm. Mechanical system assembly mounting shall
follow the valid DIN/ISO specifications.

ACaution

When using the heatspreader in a high shock and/or vibration environment, congatec recommends the use of a thread-locking fluid on the
heatspreader screws to ensure the above mentioned torque specification is maintained.

Copyright © 2012 congatec AG BS77_BP77m10 25/112



H congatec

the rhythm of embedded computing

4.2 Heatspreader Thermal Imagery

The conga-BS77/BP77 heatspreader solution features heat pipes. A heat pipe is a simple device that can quickly transfer heat from one point
to another. They are often referred to as the “superconductors” of heat as they possess an extra ordinary heat transfer capacity and rate with
almost no heat loss. The thermal image below provides a reference to where the heat is being transferred to on the heatspreader surface area
when using the conga-BM57, which is similar to conga-BS77/BP77. All surface temperatures shown in the thermal image are in centigrade.
System designers must ensure that the system’s cooling solution is designed to dissipate the heat from the hottest surface spots of the

heatspreader.
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Connector Subsystems Rows A, B, C, D

The conga-BS77/BP77 is connected to the carrier board via two 220-pin connectors (COM Express Type 2 pinout) for a total of 440 pins
connectivity. These connectors are broken down into four rows. The primary connector consists of rows A and B while the secondary connector

consists of rows C and D.

In this view the connectors are seen “through” the module.

A-B ®© cCbD (O)
6 PCI Express Lanes 1x SDVO
4x Serial ATA (only on conga-BS77 variants)
8x USB 2.0 3x HDMI

High Definition Audio I/F  (©NY on conga-BS77 variants)
Gigabit Ethernet 3x DisplayPort (DP)

(connected via a x1 PCI Express Link) (ONly on conga-BS77 variants)

LPC Bus PEG x16
(only on conga-BP77 variants)

® PClBus ®

[2C Bus

VGS/(S:SRT) (connected via a x1 PCle Link)
1x IDE

Power Control (uses one SATA Port for SATA
Power Management to PATA chip)

Fan Control

top view
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5.1 Primary Connector Rows A and B

The following subsystems can be found on the primary connector rows A and B.

5.1.1  Serial ATA™ (SATA)

Six Serial ATA connections are provided via the Intel® BD82QM77 (QM77) PCH. The conga-BS77/BP77 provides 4 SATA ports (SATA 0-3)
externally and uses one SATA port (SATA 4) for the SATA to PATA implementation. It does not utilize the last SATA port (SATA 5). The SATA
ports provided are Gen 2 compliant, supporting transfer rates up to 3Gb/s.

5.1.2 USB 2.0

The conga-BS77/BP77 offers two EHCI USB host controllers provided by the Intel® BD82QM77 (QM77) PCH. These controllers comply with
USB standard 1.1 and 2.0 and offer a total of 8 USB ports via connector rows A and B. Each port is capable of supporting USB 1.1 and 2.0
compliant devices. For more information about how the USB host controllers are routed see section 7.6.

5.1.3 High Definition Audio (HDA) Interface

The conga-BS77/BP77 provides an interface that supports the connection of HDA audio codecs.

5.1.4 Gigabit Ethernet

The conga-BS77/BP77 is equipped with a Gigabit Ethernet Controller that is integrated within the Intel® BD82QM77 (QM77) PCH. This
controller is combined with an Intel® 82579LM Phy that is implemented through the use of the seventh PCI Express lane. The Ethernet interface
consists of 4 pairs of low voltage differential pair signals designated from GBEO_MDO+ to GBEO_MD3x% plus control signals for link activity
indicators. These signals can be used to connect to a 10/100/1000 BaseT RJ45 connector with integrated or external isolation magnetics on
the carrier board.

@Note

The GBEO_LINK# output is only active during a 100Mbit or 1Gbit connection, it is not active during a 10Mbit connection. This is a limitation
of Ethernet controller since it only has 3 LED outputs, ACT#, LINK100# and LINK1000#. The GBEO_LINK# signal is a logic AND of the
GBEO_LINK100# and GBEO_LINK1000# signals on the conga-BS77/BP77 module.
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5.1.5 LPC Bus

conga-BS77/BP77 offers the LPC (Low Pin Count) bus through the use of the Intel® BD82QM77 (QM77) PCH. There are many devices
available for this Intel® defined bus. The LPC bus corresponds approximately to a serialized ISA bus yet with a significantly reduced number
of signals. Due to the software compatibility to the ISA bus, I/O extensions such as additional serial ports can be easily implemented on an
application specific baseboard using this bus. See section 9.2.1 for more information about the LPC Bus.

5.1.6 [2C Bus Fast Mode

The 12C bus is implemented through the congatec board controller (STMicroelectronics STM32) and accessed through the congatec CGOS
driver and API. The controller provides a fast mode multi-master 12C bus that has maximum [2C bandwidth.
5.1.7 PCIl Express™

The conga-BS77/BP77 offers 8 PCI Express™ lanes via the Intel® BD82QM77 (QM77) PCH. The Gen2 PCI Express™ interface offers support
for full 5 Gb/s bandwidth in each direction per x1 link.

One of the eight PCI Express lanes is utilized by the onboard Gigabit Ethernet interface and another is used for the PCle to PCI bridge. Six PCI
Express lanes are available on the A,B connector row. Default configuration for these 6 lanes is 6x x1 link. A 1x x4 and 2x x1 link configuration
is also possible but requires a special/customized BIOS firmware. Contact congatec technical support for more information about this subject.

The PCI Express interface is based on the PCI Express Specification 2.0 both Gen 1 (2.5Gb/s) and Gen 2 (5 Gb/s) speed.

5.1.8 ExpressCard™

The conga-BS77/BP77 supports the implementation of ExpressCards, which requires the dedication of one USB port and a x1 PCl Express
link for each ExpressCard used.

5.1.9 Graphics Output (VGA/CRT)

The conga-BS77/BP77 graphics are driven by a Mobile Intel® 7 Series HD graphics engine, which is incorporated within the processor found
on the conga-BS77/BP77. This graphic engine offers significantly higher performance than previous Intel® graphics engines found on previous
Intel® chipsets.
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5.1.10 LCD

The Intel® BD82QM77 (QM77) PCH, found on the conga-BS77/BP77, offers an integrated dual channel LVDS interface. There are two LVDS
transmitter channels (Channel A and Channel B) in the LVDS interface. Channel A and Channel B consist of 4-data pairs and a clock pair each.

5.1.11  TV-Out

Integrated TV-Out support is not supported on the conga-BS77/BP77.

5.1.12 Power Control
PWR_OK

Power OK from main power supply or carrier board voltage regulator circuitry. A high value indicates that the power is good and the module
can start its onboard power sequencing. Carrier board hardware must drive this signal low until all power rails and clocks are stable. Releasing
PWR_OK too early or not driving it low at all can cause numerous boot up problems. It is a good design practice to delay the PWR_OK signal
a little (typically 100ms) after all carrier board power rails are up, to ensure a stable system. See screenshot below.

| BO00V/ 2 3.00V/ 3.00W/ 3.00v/ 270.0% 10008/ Trig'd?
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> Note

The module is kept in reset as long as the PWR_OK is driven by carrier board hardware.

The conga-BS77/BP77 PWR_OK input circuitry is implemented as shown below:

+V12.0_S0
R1 R4
R1%47k5S02 R1%100kS02
R13
R1%1k00S02

':D To Module Power Logic

LR

TBC847 R1%47k5S02

PWR OK [ >——e—AN—

R2
R1%20k0S02

AN

The voltage divider ensures that the input complies with 3.3V CMOS characteristic and also allows for carrier board designs that are not driving
PWR_OK. Although the PWR_OK input is not mandatory for the onboard power-up sequencing, it is strongly recommended that the carrier
board hardware drives the signal low until it is safe to let the module boot-up.

When considering the above shown voltage divider circuitry and the transistor stage, the voltage measured at the PWR_OK input pin may be
only around 0.8V when the 12V is applied to the module. Actively driving PWR_OK high is compliant to the COM Express specification but this
can cause back driving. Therefore, congatec recommends driving the PWR_OK low to keep the module in reset and tri-state PWR_OK when
the carrier board hardware is ready to boot.

The three typical usage scenarios for a carrier board design are:

» Connect PWR_OK to the “power good” signal of an ATX type power supply.

» Connect PWR_OK to the last voltage regulator in the chain on the carrier board.
e Simply pull PWR_OK with a 1k resistor to the carrier board 3.3V power rail.

With this solution, it must be ensured that by the time the 3.3V is up, all carrier board hardware is fully powered and all clocks are stable.
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The conga-BS77/BP77 provides support for controlling ATX-style power supplies. When not using an ATX power supply then the
conga-BS77/BP77’s pins SUS_S3/PS_ON, 5V_SB, and PWRBTN# should be left unconnected.

SUS_S3#/PS_ON#

The SUS_S3#/PS_ON# (pin A15 on the A-B connector) signal is an active-low output that can be used to turn on the main outputs of an
ATX-style power supply. In order to accomplish this the signal must be inverted with an inverter/transistor that is supplied by standby voltage
and is located on the carrier board.

PWRBTN#

When using ATX-style power supplies PWRBTN# (pin B12 on the A-B connector) is used to connect to a momentary-contact, active-low
debounced push-button input while the other terminal on the push-button must be connected to ground. This signal is internally pulled up to
3V_SB using a 10k resistor. When PWRBTN# is asserted it indicates that an operator wants to turn the power on or off. The response to this
signal from the system may vary as a result of modifications made in BIOS settings or by system software.

Power Supply Implementation Guidelines

12 volt input power is the sole operational power source for the conga-BS77/BP77. The remaining necessary voltages are internally generated
on the module using onboard voltage regulators. A carrier board designer should be aware of the following important information when
designing a power supply for a conga-BS77/BP77 application:

* It has also been noticed that on some occasions problems occur when using a 12V power supply that produces non monotonic voltage
when powered up. The problem is that some internal circuits on the module (e.g. clock-generator chips) will generate their own reset signals
when the supply voltage exceeds a certain voltage threshold. A voltage dip after passing this threshold may lead to these circuits becoming
confused resulting in a malfunction. It must be mentioned that this problem is quite rare but has been observed in some mobile power supply
applications. The best way to ensure that this problem is not encountered is to observe the power supply rise waveform through the use
of an oscilloscope to determine if the rise is indeed monotonic and does not have any dips. This should be done during the power supply
qualification phase therefore ensuring that the above mentioned problem doesn’t arise in the application. For more information about this
issue visit www.formfactors.org and view page 25 figure 7 of the document “ATX12V Power Supply Design Guide V2.2".

5.1.13 Power Management

ACPI 3.0 compliant with battery support. Also supports Suspend to RAM (S3).
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5.2

5.2.1

Secondary Connector Rows C and D

The following subsystems can be found on the secondary connector rows C and D.

PCIl Express Graphics (PEG)

The conga-BP77 supports the implementation of a x16 link for an external high-performance PCI Express Graphics card. It supports a theoretical
bandwidth of up to 4GB/s (unidirectional). Each lane of the PEG Port consists of a receive and transmit differential signal pair designated from
PEG_RXO0z+ to PEG_RX15+ and correspondingly from PEG_TX0+ to PEG_RX15+.

It is also possible to optionally use the PEG interface for connecting a x1, x2, x4, or x8 non-graphic PCI Express device instead of using the
x16 link for a PCI Express graphics device. This will increase the available PCI Express links on top of those explained in section 5.1.7. These

additional links cannot be linked together with each other or with the other PCI Express links found on the conga-BP77.

The 16 PCle lanes of the PEG port are controlled by three controllers. The possible configurations are as follows:

e 1 x16 link (default PEG)

e 2 x8links

e 1x8+ 2x4links

G PEG PEG PEG PEG PEG PEG PEG PEG PEG PEG PEG PEG
INE LANE LANE LANE [LANE LANE LANE LANE LANE LANE LANE LANE LANE

SN NN

Single Link (1 x16 Link)

Double Links (2 x8 Links)
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Each controller can automatically operate on a lower link width allowing up to three simultaneous operating devices on the PEG interface. The
PEG root port configuration can be selected in the BIOS setup program.

@Note

PCI Express Graphics (PEG) is supported only on conga-BP77 variants. It is not supported on conga-BS77 variants

5.2.2 SDVO

The Serial Digital Video Output (SDVO) is multiplexed with HDMI and DisplayPort on the PCI Express Graphics (PEG) interface pins of the
COM Express connector. It may be used for a third party SDVO compliant device connected to port B. See section 8.5 of this document for
more information about enabling SDVO peripherals.

@@= Note

The standard variants of conga-BS77 do not support the FIELD_STALL signal pair used by some SDVO to LVDS and TV transmitters. The
FIELD_STALL signal pair can be optionally made available. For more information about this subject contact congatec technical support.

The conga-BS77 supports 3 independent displays. To enable independent displays, the combination must be 2 DisplayPort plus any other
supported display interface.

SDVO is supported only on the conga-BS77 variants. It is not supported on conga-BP77 variants.

5.2.3 HDMI

The Intel® BD82QM77 (QM77) PCH on the conga-BS77 supports integrated HDMI, which is multiplexed onto the PCI Express Graphics (PEG)
interface of the COM Express connector. The Intel® QM77 provides three ports capable of supporting HDMI. See section 8.5 of this document
for more information about enabling HDMI peripherals.

@@= Note

For more information about implementing a HDMI interface on COM Express™ carrier boards, refer to application note AN17_HDMI_DP _
Implementation.pdf, which can be found on the congatec website.

The conga-BS77 supports 3 independent displays. To enable independent displays, the combination must be 2 DisplayPort plus any other
supported display interface.

HDMI is supported only on the conga-BS77 variants. It is not supported on the conga-BP77 variants.
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5.2.4 DisplayPort (DP)

The conga-BS77 offers three DP ports, each capable of supporting link-speeds of 1.62 Gbps and 2.7 Gbps on 1, 2 or 4 data lanes. The DP is
multiplexed onto the PCI Express Graphics (PEG) interface of the COM Express connector. The DisplayPort specification is a VESA standard
aimed at consolidating internal and external connection methods to reduce device complexity, supporting key cross industry applications, and
providing performance scalability to enable the next generation of displays. The Intel® BD82QM77 (QM77) PCH can support a maximum of 2
DP ports simultaneously. See section 8.5 of this document for more information about enabling DisplayPort peripherals.

@Note

For more information about implementing a DisplayPort (DP) interface on COM Express™ carrier boards, refer to application note
AN17_HDMI_DP_Implementation.pdf, which can be found on the congatec website.

The conga-BS77 supports 3 independent displays. To enable independent displays, the combination must be 2 DisplayPort plus any other
supported display interface.

DisplayPort is supported only on the conga-BS77 variants. It is not supported on the conga-BP77 variants.

525 PCIl Bus

The PCI bus is implemented using the Intel® certified Pericom PI7C9X113SL PCle to PCI bridge and is connected via one of the eight PCI
Express lanes offered by the conga-BS77/BP77. The PCI bus complies with PCI specification Rev. 2.3 and provides a 32 bit parallel PCI bus
that is capable of operating at 33MHz. The PCI bus provides support for up to 4 bus masters.

@Note

The PCl interface is specified to be +5V tolerant, with +3.3V signaling.

52.6  IDE (PATA)

The conga-BS77/BP77 supports an IDE channel that is capable of UDMA-100 operation. This channel is implemented by converting SATA
Port 4 (BD82QM77 (QM77) PCH provides SATA ports 0-5) to an IDE channel using JMicron’s single chip solution for serial and parallel ATA
translation. The IDE interface supports the connection of only one device (master) at any given moment.
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6 Additional Features

6.1 congatec Board Controller (cBC)
The conga-BS77/BP77 is equipped with a STMicroelectronics STM32 microcontroller. This onboard microcontroller plays an important role for
most of the congatec embedded/industrial PC features. It fully isolates some of the embedded features such as system monitoring or the 12C
bus from the x86 core architecture, which results in higher embedded feature performance and more reliability, even when the x86 processor
is in a low power mode. It also ensures that the congatec embedded feature set is fully compatible amongst all congatec modules.

6.2 Board Information

The cBC provides a rich data-set of manufacturing and board information such as serial number, EAN number, hardware and firmware
revisions, and so on. It also keeps track of dynamically changing data like runtime meter and boot counter.

6.3 Watchdog

The conga-BS77/BP77 is equipped with a multi stage watchdog solution that is triggered by software. The COM Express™ Specification does
not provide support for external hardware triggering of the Watchdog, which means the conga-BS77/BP77 does not support external hardware
triggering. For more information about the Watchdog feature see the BIOS setup description section 10.4.2 of this document and application
note AN3_Watchdog.pdf on the congatec AG website at www.congatec.com.

6.4 12C Bus

The conga-BS77/BP77 offers support for the frequently used I2C bus. Thanks to the I12C host controller in the cBC the I2C bus is multimaster
capable and runs at fast mode.

6.5 Power Loss Control

The cBC has full control of the power-up of the module and therefore can be used to specify the behaviour of the system after a AC power loss
condition. Supported modes are “Always On”, “Remain Off” and “Last State”.
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6.6 Embedded BIOS

The conga-BS77/BP77 is equipped with congatec Embedded BIOS, which is based on American Megatrends Inc. Aptio UEFI firmware. These
are the most important embedded PC features:

6.6.1 CMOS Backup in Non Volatile Memory

A copy of the CMOS memory (SRAM) is stored in the BIOS flash device. This prevents the system from not booting up with the correct system
configuration if the backup battery (RTC battery) has failed. Additionally, it provides the ability to create systems that do not require a CMOS
backup battery.

6.6.2 OEM CMOS Default Settings and OEM BIOS Logo

This feature allows system designers to create and store their own CMOS default configuration and BIOS logo (splash screen) within the BIOS
flash device. Customized BIOS development by congatec for these changes is no longer necessary because customers can easily do these
changes by themselves using the congatec system utility CGUITL.

6.6.3 OEM BIOS Code

With the congatec embedded BIOS it is even possible for system designers to add their own code to the BIOS POST process. Except for
custom specific code, this feature can also be used to support Win XP SLP installation, Window 7 SLIC table, verb tables for HDA codecs, rare
graphic modes and Super I/O controllers.

For more information about customizing the congatec embedded BIOS refer to the congatec System Utility user’s guide, which is called
CGUTLm1x.pdf and can be found on the congatec AG website at www.congatec.com or contact congatec technical support.
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6.6.4 congatec Battery Management Interface

In order to facilitate the development of battery powered mobile systems based on embedded modules, congatec AG has defined an interface
for the exchange of data between a CPU module (using an ACPI operating system) and a Smart Battery system. A system developed according
to the congatec Battery Management Interface Specification can provide the battery management functions supported by an ACPI capable
operating system (e.g. charge state of the battery, information about the battery, alarms/events for certain battery states, ...) without the need
for any additional modifications to the system BIOS.

The conga-BS77/BP77 BIOS fully supports this interface. For more information about this subject visit the congatec website and view the
following documents:

e congatec Battery Management Interface Specification
e Battery System Design Guide

e conga-SBM2C User’s Guide

6.6.5 API Support (CGOS/EAPI)

In order to benefit from the above mentioned non-industry standard feature set, congatec provides an API that allows application software
developers to easily integrate all these features into their code. The CGOS API (congatec Operating System Application Programming Interface)
is the congatec proprietary API that is available for all commonly used Operating Systems such as Win32, Win64, Win CE, Linux and QNX. The
architecture of the CGOS API driver provides the ability to write application software that runs unmodified on all congatec CPU modules. All the
hardware related code is contained within the congatec embedded BIOS on the module. See section 1.1 of the CGOS API software developers
guide, which is available on the congatec website .

Other COM (Computer on Modules) vendors offer similar driver solutions for these kind of embedded PC features, which are by nature
proprietary. All the API solutions that can be found on the market are not compatible to each other. As a result, writing application software that
can run on more than one vendor’'s COM is not so easy. Customers have to change their application software when switching to another COM
vendor. EAPI (Embedded Application Programming Interface) is a programming interface defined by the PICMG that addresses this problem.
With this unified API it is now possible to run the same application on all vendor’s COMs that offer EAPI driver support. Contact congatec
technical support for more information about EAPI.
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6.7 Security Features

The conga-BS77/BP77 can be equipped optionally with a “Trusted Platform Module® (TPM 1.2). This TPM 1.2 includes coprocessors to
calculate efficient hash and RSA algorithms with key lengths up to 2,048 bits as well as a real random number generator. Security sensitive
applications like gaming and e-commerce will benefit also with improved authentication, integrity and confidence levels.

6.8 Suspend to Ram

The Suspend to RAM feature is available on the conga-BS77/BP77.
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7 conga Tech Notes

The conga-BS77/BP77 has some technological features that require additional explanation. The following section will give the reader a better
understanding of some of these features. This information will also help to gain a better understanding of the information found in the System
Resources section of this user’s guide as well as some of the setup nodes found in the BIOS Setup Program description section.

7.1 Intel Turbo Boost 2

Intel® Turbo Boost 2 Technology allows processor cores to run faster than the base operating frequency if it's operating below power, current,
and temperature specification limits. Intel® Turbo Boost 2 Technology is activated when the Operating System (OS) requests the highest
processor performance state. The maximum frequency of Intel® Turbo Boost 2 Technology is dependent on the number of active cores. The
amount of time the processor spends in the Intel Turbo Boost 2 Technology state depends on the workload and operating environment. Any of
the following can set the upper limit of Intel® Turbo Boost 2 Technology on a given workload:

* Number of active cores

» [Estimated current consumption
» Estimated power consumption
* Processor temperature

When the processor is operating below these limits and the user’s workload demands additional performance, the processor frequency will
dynamically increase by 100 MHz on short and regular intervals until the upper limit is met or the maximum possible upside for the number of
active cores is reached. For more information about Intel® Turbo Boost 2 Technology visit the Intel® website.

@Note

Only conga-BS77/BP77 module variants that feature the Core™ i7 and i5 processors support Intel° Turbo Boost 2 Technology. Refer