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H8S/2168 Series Microcontrollers

High-speed, low-voltage 16-bit microcontrollers
for IPMI applications
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High Performance and Low Power

e Maximum clock speed: 33MHz
e Operating voltage: 3.0V to 3.6V

e Seven power-down modes
Large On-chip Memory

e 256KB, 384KB or 512KB of flash
with simplified on-chip program-
ming capability through a serial port

¢ 40KB of SRAM

6 channels of Inter IC (I>C) bus I/F

e Each channel supports master and
slave mode

¢ Each channel supports two slave
addresses

¢ Supports bus speed up to 400kHz
in master mode

e Start and stop conditions generated
automatically in master mode

¢ Conforms to Philips I*!C bus
interface specification

3 channels of serial
communication I/F

¢ Choice of asynchronous
or synchronous mode

¢ Full duplex communication
capability

e Supports smart-card interface,
ISO/IEC 7816-3

e Supports IrDA interface,
standard version 1.0

¢ Cyclic Redundancy Check
(CRC) operation circuitry for
error detection in data blocks

On-chip High-level User
Debugging Interface (H-UDI)

e Enables easy real-time
debugging using E10A
emulator

e Supports boundary scan per
IEEE Std. 1149.1 JTAG Interface

16/24-bit external bus interface
e 16-bit multiplexed bus for
reduced pin count

e 24-bit non-multiplexed bus
with programmable width
for maximum pin flexibility

e Supports basic bus interface with
2-state or 3-state access and addi-
tional wait states when necessary

e Supports burst ROM interface
e Includes bus arbitration function

Up to 85-channel Data
Transfer Controller

® More flexibility and better
functionality than DMA controller

e Supports single burst, chain,
and repeat transfer modes

e Can be activated by interrupt
or software control

(continued inside)



H8S/2168 Series Microcontrollers

Features (continued)

Rich-Featured Timers

e 2 channels of Watchdog timer
e 4-channel 14-bit PWM timer
— Control frequency as low as 7Hz
e 16-bit Free Running Timer (FRT)
— 2 channels of output compare
— 4 channels of input capture

e 4 channels of 8-bit timer
(TMRO, TMR1, TMR, TMRY)

— 2 channels of output compare
— Can also be used as 16-bit timer
e 8-bit PWM timer with 16 outputs

— Duty cycle from 0 to 100% with
1/256 resolution

— Direct or inverted PWM output

LPC Interface: Application Example

Main Processor

EEPROM Chipset

[ aDC | [TEMP || Sensors |
1 [ [ |

[SDR [ sEL |
EEPROM
EEPROM DIMM
Panel Control L
PCI boards
8 channels of 10-bit successive- 115 general-purpose 1/0 ports

approximation A/D converter . .
e 24 ports can drive LEDs directly

2 channels of 8-bit D/A converter e 8 pins with de-bounce capability

Renesas Microcontrollers for PC Client and Server Applications

A

H8S/2148A

H8S/2147A

64KB/2KB

X-bus
100-pin

H8S/2111B

IPMI Focused Products

H8S/2166 S
512KB/40KB

128KB/4KB
LPC H8S/2169 H8S/2110B f=20MHz, H8S/2167
144-pin
H8S/2161B -
H8S/21608 S
LPC H8S/2149 | H8S/2140B H8S/2141B H8S/2145BV AR e

100-pin 64KB/2KB 64KB/4KB 128KB/4KB 256KB/8KB "‘é'%i'fB

H8S/2148B

H8S/2145B

—

NOTES:
f=10MHz @ 3V unless otherwise specified
* On-chip debugger (E10A-USB)

Flash size: 64KB

128KB 256-512KB iMB



High-speed, low-voltage 16-bit microcontrollers for IPMI applications

Development Tools

e Evaluation Demo Board— A low-cost Renesas e IPMI firmware and software—Third-party solutions enable
evaluation/design tool consisting of an H85/2166 control of different peripherals for remote management
development board and schematic. applications such as BMC, SMC and PM. Versions 1.5

« E10A on-chip debugging emulator—A low-cost Renesas and 2.0 of this firmware and software are available from

debugging tool that uses an industry-standard JTAG interface third-party vendors under a separate license.

to access debugging features built into the H8S/2168 MCU. e HDI software—High-level Debugging Interface software
¢ E6000 real-time in-circuit emulator—Renesas’ powerful allows high-level debugging in C and comes integrated

zero-wait-state debugging tool that provides with the HEW.

hardware and software breakpoints and a trace buffer. e FDT software—Renesas’ Flash Development Toolkit, a

workspace-based environment, simplifies programming

e HEW integrated development environment—Renesas’
the on-chip flash memory of the H85/2168.

graphical code development environment that includes

project creation and management tools and a fully ® Many other support products—A wide range of hardware

integrated C/C++ toolchain. and software development tools is offered by the large
community of vendors that supports H8S MCUs.

Features

i e Provides KCS and IPMB interfaces * Provides a repository of logged
The BMC provides an autonomous B | =0 Litof-band over LAN system events
management subsystem with monitoring, » Manages sensor values based on « Provides a paging service for
event logging, and recovery control preconfigured threshold limits particular events
capabilities. The BMC can be interfaced e Monitors temperature and provides ¢ Provides the system interface for
with both in-system and out-of-system thermal management baseboard Watchdog timer
mechanisms, serving as a gateway o Provides Platform Event Traps (PETs) ¢ Controls chassis display devices

P e Provides capability to perform such as LEDs and LCDs

for management applications to firmware updates e Monitors/manages system power
access platform hardware. * Provides a Platform Event Filter

Development Tool Features and Ordering Information

Evaluation Board E10A E6000 Ordering Information

¢ Allows interaction with major ¢ JTAG interface ® Zero-wait-state and Evaluation Board E10A Emulator
BMC functionalit ; real-time emulation
Y * USB host interface ' * Device: H8S/2168 * Device: H8S/2168
® JTAG based E10A support L e 256 PC breakpoints
for easy debuagin PP ¢ Uses 3-pin interface on P — Part No: 3DK2166 - Part No:
Y 99ng H8S/2168, plus NMI and RESET * Up to 12 hardware breakpoints HEW HS0005KCUOTH
y S;ngt‘s'ﬁsagfeb”ﬁered o 256 PC breakpoints « 80-bit wide, 32k-cycle < Part Numbere: (UsB)
o Hardware breakpoint on trace buffer ' E6000 Emulator

Includes both linear & PWM fan AdEliess and chia « Four user logic probes RTA-HEWHS8-1U « Device: H8S/2168

outputs with tachometer inputs ) ) RTA-HEWH8-1UL

« Capability to monitor and ® 4-level branch trace * Multiple target clock selection RTA-HEWHS-5U — Part No:
measure internal power * Single-stepping at C and * HDI debugging software RTA-HEWH8-5UL HS2168EPI61H
supply voltages assembly level included e H8 HEW CD * Interface Board

« Ample GP /O pins brought * Ability to program on-chip Flash  Compatible with comes with Part No.
out for user interfacing Windows 95/98/NT/2000/XP — High-performance USB Interface Card

Embedded HS6000EIU02H
Workshop (HEW) LAN Interface Card

Supports optional

expansion memo )
P v * Flexible code development

) - H8 C/C++ and HSB000ELNO1H
environment X-assembly tool chain
o Project Wizard (HEW) e Supports direct connection PCl Interface Card
. o t ! t t — Cycle-accurate HSB6000E1C02H
* High-level debugging in C for easy setup to customer's own targe ¢
Simulator e User Interface Cable
o C-level. mixed or e Hierarchical project support e Supports BOOT and i i
Y _ . USER modes — High-level Debugging HS2168ECNGTH
assembly-level display option * File dependency scanning— . - Interface (HDI) (TQFP-144)
e Step over, step into, non-source files can be added e Serial commumoalmon interface _ User Manuals as
step out functions o Renesas H8 C/C++ compiler ¢ Advance messaging levels to Acrobat PDFs,
« Register display toolchain aid hardware development Installer
e C-level watch points e Fully featured integrated editor Free download at:
) http://www.renesas.com
o Memory window e Customizable build process
and Integrated MAKE facility




H8S/2168 Package Outline
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For more information, visit our web site at www.renesas.com

© 2006 Renesas Technology America, Inc. Renesas Technology America, Inc. is a wholly owned subsidiary of Renesas Technology Corporation.
H8 is a registered trademark of Renesas Technology Corporation. All other trademarks are the property of their respective owners.
The information supplied by Renesas Technology America, Inc. is believed to be accurate and reliable, but in no event shall Renesas Technology
America, Inc. be liable for any damages whatsoever arising out of the use or inability to use the information or any errors that may appear in this [ ] E N ESAS
publication. The information is provided as is without any warranties of any kind, either express or implied. Renesas Technology America, Inc.

reserves the right, without notice, to make changes to the information or to the design and specifications of its hardware and/or software

products. Products subject to availability. Printed in U.S.A. Everywhere you imagine

@ Printed on Recycled Paper  0506/200/JP/PF/SP  Order Number: REU01B0003-0301




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


