3.  Theory of Operation


The EPC-26A/27 is a PC/AT compatible processor module.  The standard functions of the PC architecture� XE "the PC architecture" � are embodied in the PicoPower Redwood chip set.� XE "PicoPower Redwood chip set." �   


Processor and Coprocessor


The EPC-27 uses the 100 MHz 208-pin, 3.3V Intel486 DX4 SL Enhanced CPU� XE "CPU" � which contains an integrated math coprocessor� XE "integrated math coprocessor" �.   The EPC-26A uses the 50 MHz DX2 in a similar configuration.


Memory


There is no base memory� XE "memory" � soldered to the EPC. Memory must be configured using a single SIMM module� XE "SIMM socket" �. See the figure below.  
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Figure 3-1.  SIMM Socket Location.


WARNING:  Many of the components used in this EPC are designed to operate at 3.3V� XE "3.3V operation" �.  Specifically this includes the CPU, the memory, and the PC chip set.  The user should be careful not to place the SIMM memory modules that are delivered in this product in the socket of another product that uses 5V memory devices.  This could cause permanent damage to the memory devices.


�
Memory Expansion


A single 72-pin SIMM socket� XE "72-pin SIMM socket" � is provided for memory� XE "memory" � expansion� XE "for memory expansion" �.  A standard SIMM module is used for expansion, and must meet the following criteria:


- 3.3 Volt


- fast page mode


- 72-pin


- 70 nanosecond DRAM or better


- single-sided or double-sided


There are four different 72-pin SIMM modules that can be installed into the SIMM socket. The different sizes available are 4, 8, 16 and 32 MBytes. 


Memory Map� XE "Memory Map" �


The Intel DX2/DX4 SL Enhanced CPU supports a 32-bit physical memory address.  Memory at addresses between 0 and 32 MB is mapped as follows:





Range�
Content�
�
0000000	-   009FFFFh�
DRAM (first 640 KB)�
�
00A0000	-   00BFFFFh�
Mapped to EXM expansion interface� XE "EXM expansion interface" �; almost always used by a video controller� XE "video controller" � as video RAM� XE "video RAM" ��
�
00C0000  -   00C7FFFh�
Shadowed video BIOS� XE "video BIOS" � (if video is used) �(write protected)�
�
00C8000	-   00DFFFFh�
Mapped to EXM expansion interface� XE "EXM expansion interface" ��
�
00E0000  -   00EFFFF�
System Upper Memory� XE "System Upper Memory" ��
�
00F0000	-   00FFFFFh�
Write-protected DRAM containing BIOS�
�
0100000	-   13FFFFFh�
Extended memory� XE "Extended memory" � when installed or mapped to EXM expansion interface�
�
1400000	-   1FEFFFFh�
Mapped to EXM expansion interface�
�
1FF0000	-   1FFFFFFh�
Mapped to BIOS ROM� XE "BIOS ROM" ��
�
�
�
�
Table 3-2. Memory Map.    





0C8000 - 0EFFFF may be used either as page frame� XE "page frame" �, BIOS extension� XE "BIOS extension" �, I/O buffer� XE "I/O buffer" �     (i.e. for extended memory managers, Ethernet, etc.) or may be used by DOS as upper memory blocks if an extended memory manager driver� XE "extended memory manager driver" � is installed.


Note that since the EXM expansion interface� XE "EXM expansion interface" � has 24 address lines� XE "address lines" �, some of the "mapped to EXM expansion interface" address areas map repeatedly, or wrap-around, in the expansion interface's address space.


ROM and ROM Shadowing


The EPC system BIOS� XE "system BIOS mapping" � is mapped into the top of the processor's 32-bit address space� XE "address space" �.  The BIOS contains the PC BIOS,  self-test functions, and the setup screen program. This BIOS� XE "BIOS" � is stored in a single independent flash chip� XE "flash chip" �. This flash chip should not be confused with the optional “Flash Memory� XE "Flash Memory" �”.


�xe "ROM shadowing"�For best possible performance, the BIOS initialization� XE "BIOS initialization" � software copies the ROM contents into DRAM (called shadowing) at addresses 0F0000-0FFFFF (also called the "F" page).  After copying into this area, the BIOS write-protects it.  Subsequent writes to this area complete successfully but do not alter the data.


The BIOS also searches segment C8000h through DFFFFh for the existence of additional BIOS EPROMs� XE "BIOS EPROMs" �. Optional ROM extensions may be shadowed if so specified in the Advanced Setup Menu� XE "Advanced Setup Menu" � or Memory Shadow Sub-Menu� XE "Memory Shadow Sub-Menu" �.


Battery


The battery�xe "battery"� powers the CMOS RAM� XE "CMOS RAM" �, Time of Day clock, and optional SRAM� XE "optional SRAM" ��xe "TOD clock"� when system power is not present.  At 60°C, the battery should have a shelf life� XE "battery:shelf life" � of over four years.  In a system that is pow�ered on much of the time and where the ambient power-off temperature is less than 60°C, the battery is estimated to have a life of 10 years.


The battery supplied with the EPC is a 23mm. 3V lithium "coin" battery or equivalent (e.g. Panasonic BR2330 or Rayovac BR2335).  It is mounted on the component side of the circuit board near the bottom front corner.  Should the battery�xe "battery"� fail, you may obtain and install a replacement.  The figure below illustrates how to change the battery.
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Figure 3-3. Battery Replacement.


Replacing the battery is a simple task. However, it is recommended that all setup parameters (especially hard disk drive info pertaining to number of heads and cyclinders) be written down while the battery is still good.  


Jumpers
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There are four jumpers� XE "jumpers" � on the EPC-26A/27 used primarily with the Flash formatting operation. The jumpers, which are located near the card edge and next to the SIMM socket, are show below.











H2	Reserved for future use.


H3	Use to � XE "write enable jumper" �enable writing to flash


H4	Do not use


H5	Forces a hosted re-flash of the BIOS� XE "re-flash of the BIOS" �. Must jumper H3 also.





�
Video Controllers


The EPC can operate with or without a video controller�xe "video controller"� such as the EXM-13A� XE "EXM-13A" �.  


At power-up, the BIOS searches the EXM configuration information� XE "EXM configuration information" � by slot number (starting at 0) for the first video EXM where the card enable bit is set.  If one is found, it will be initialized and used at power-up and the search exits.  


If no video� XE "no video" � card is enabled in the EXM configuration information, a second search is done across the EXM expansion interface (beginning at slot 0) looking for an EXM video adapter.  When a video adapter is found, the system will enable it and quit the search.  


If no video controller is present, the BIOS operates without one.  Programs that use the standard operating system and BIOS character output functions run successfully because the output is ignored.  However, programs that rely on specific video modes, that write directly into the video RAM� XE "video RAM" �, or that directly call video BIOS functions, will fail.


Front Panel LED


The EPC-26A/27 has one green LED� XE "LED" �� XE "front panel LED" � on the front panel.  This RUN LED is lit whenever the EPC's DRAM memory is being accessed.  It first comes on at power-up and should remain lit as long as the system is running.  It is normal for the RUN LED� XE "RUN LED" � to flicker during power-up.  If the processor halts (or hangs) or runs entirely out of cache� XE "out of cache" �, the LED will go out.


Optional Flash/SRAM Memory


An option exists to purchase the EPC-26A/27 with a combination of 128 KBytes of SRAM� XE "SRAM" � and 2 or 4 MBytes of flash memory included on the EPC. RadiSys also markets an EXM-2A expansion module� XE "EXM-2A expansion module" � with even more flexibility in combining flash and SRAM. Note that the Flash/SRAM� XE "Flash/SRAM" � included with the EPC is compatible with the EXM-2A architecture. If this option is included, the EPC appears to software as though there were an integrated EXM-2A in the system. 


Software cannot distinguish this from a system with a separate EXM-2A card using the same configuration. A system cannot enable both the optional Flash/SRAM and an EXM-2A expansion module at the same time.


Note that the XFORMAT� XE "XFORMAT" � program used to format flash memory is also distributed with the EXM-2 and EXM-2A expansion modules. Any references to the EXM-2 and/or EXM-2A are intended to denote your flash memory.


Refer to the XFORMAT Software User’s Manual� XE "XFORMAT Software User’s Manual" � for more information about formatting SRAM and flash memory� XE "formatting SRAM and flash memory" �.


Watchdog Timer


The watchdog timer� XE "watchdog timer" � is only included with the optional Flash/SRAM. The watchdog timer is a 16-bit binary counter that monitors for overflow� XE "overflow" � and, when detected, will signal a watchdog timer event based on the enable bits set in register 815D. The counter counts with a 64 KHz free running clock. This will cause a watchdog event� XE "watchdog event" � after approximately 512 ms if the application software does not reset the timer. 


An I/O read to address 815D resets the counter.


Bit 0 of register 815D enables an interrupt if the counter overflows. The clock is disabled to the counter if the interrupt is pending and not serviced. Service of the interrupt is signaled to the counter by reading register 815D. This will reset the counter value and resume counting. The interrupt is signaled on IRQ10.


Bit 1 of register 815D enables a HW reset� XE "reset:hardware" �� XE "HW reset" � to occur if the counter overflows. This reset will reset the entire system. This bit, if set, takes precedence over the setting of bit 0 in this register.


Application software that utilizes this timer should take care to reset the counter just prior to enabling either the interrupt or reset bits in register 815D. This will inhibit a spurious timer event from occurring just after enabling the timer.





Watchdog Register 815D�
�
7 - 2�
1�
0�
�
Unused�
H/W Reset�
IRQ


enable�
�
�
Resetting the EPC


There are a number of ways to reset (reboot) the EPC� XE "reboot the EPC" �.  


Power-off, Power-on� XE "Power-off, Power-on reset" �� XE "Reset:power-on, power-off" �	


This causes the entire system to reset.  The system will run the power-on self-tests� XE "power-on self-tests" � and reboot the operating system.


Front-panel Reset button� XE "Front-panel Reset button" �


The Reset� XE "Reset:front panel reset button" � button causes the EPC to perform a hardware reset.  The system will run the power-on self-tests and reboot the operating system.


Expansion Interface


Pin A57� XE "Pin A57" � on the EXM expansion interface connector is defined as ~RESETIN.  Asserting this input (low) will reset the processor.  This is provided to allow remote reset to be implemented.  This is a full hardware reset.  The system will run the power-on self-tests and reboot the operating system.


CTRL+ALT+DEL


This keyboard sequence is called a "warm boot� XE "warm boot" �� XE "reset:CTRL+ALT+DEL" �."  The EPC does not reinitialize all of the processor's hardware.  The power-on self-test does not run.  However, the operating system will be reloaded.  This type of reset typically only works under DOS.


Additional abnormal conditions� XE "abnormal conditions" �� XE "reset:abnormal conditions" � that cause a reset


Low Vcc� XE "Low Vcc" �


No DRAM refresh signal from the micromonitor








�
NOTES


EPC-26A/27 Hardware Reference
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