4.  Connectors

This chapter specifies the details of the connectors on the EPC.  These connectors adhere to existing standards.  Pins are labeled from the point of view of looking into the front of the connector on the EPC.

Serial Port

The COM1�xe "COM1"��xe "COM2"� se�rial port is an RS-232 DB-9 DTE�xe "se�rial port"� con�nector. It has the following drive capability: VOL = -5V min @ 3K load to GND and VOH = 5V min @ 3K load to GND. The serial port is defined in the following table:

�



 Pin� Signal� Pin� Signal��1� DCD�6� DSR��2� RxD�7� RTS��3� TxD�8� CTS��4� DTR�9� Ring indicator��5� Ground����Table 4. DB-9 Pin-out.

Keyboard

�

The keyboard connector�xe "keyboard connector"� is a 6-pin DIN defined below:

 Pin� Signal� Pin� Signal��1� Data�4� +5V��2� not used�5� Clock��3� Ground�6� not used��

Table 5. Keyboard Connector Pin-out.

EXM Expansion Connector



The EXM expansion connector� XE "EXM expansion connector" � on the rear of the EPC is a 116-pin cardedge connector.  The mating connector is an AMP 650090-1 or equivalent.  Pins A1 through A58 are on the component side of the board with pin A1 at the bottom of the board.  Pins B1 through B58 are on the solder side of the board with pin B1at the bottom of the board.  The pin assignments are listed in the tables below followed by signal definitions. 

A-Row:

Pin�Signal�Pin�Signal�Pin�Signal�Pin�Signal��A1�(unused)�A16�IRQ12�A31�-DACK3�A45�SA13��A2�(reserved)�A17�IRQ11�A32�-DACK2�A46�(key)��A3�+5V�A18�IRQ7�A33�-MASTER�A47�(key)��A4�+5V�A19�IRQ5�A34�-DACK1�A48�SA11��A5�SD15�A20�+5V�A35�-DACK0�A49�SA9��A6�SD13�A21�(reserved)�A36�-SBHE�A50�OSC��A7�SD11�A22�-IOCHK�A37�+5V�A51�SA7��A8�(unused)�A23�DRQ6�A38�AEN�A52�SA5��A9�SD9�A24�DRQ5�A39�LA23�A53�SA3��A10�SD7�A25�DRQ3�A40�LA21�A54�SA1��A11�SD5�A26�DRQ2�A41�LA19�A55�+5V��A12�(unused)�A27�DRQ1�A42�LA17�A56�+5V��A13�SD3�A28�DRQ0�A43�TC�A57�-RESETIN��A14�SD1�A29�-DACK6�A44�SA15�A58�(unused)��A15�IRQ15�A30�-DACK5��Table 6. EXM Expansion Card A-Row Pin-out.

�B-Row:

Pin�Signal�Pin�Signal�Pin�Signal�Pin�Signal��B1�GND�B16�GND�B31�-SMEMW�B45�SA12��B2�(reserved)�B17�IRQ9�B32�-SMEMR�B46�(key)��B3�GND�B18�IRQ6�B33�GND�B47�(key)��B4�GND�B19�IRQ4�B34�-MEMW�B48�SA10��B5�SD14�B20�IRQ3�B35�-MEMR�B49�SA8��B6�SD12�B21�-RSTDRV�B36�BALE�B50�GND��B7�SD10�B22�GND�B37�CLK�B51�SA6��B8�GND�B23�IOCHRDY�B38�GND�B52�SA4��B9�SD8�B24�-0WS�B39�LA22�B53�SA2��B10�SD6�B25�-IOCS16�B40�LA20�B54�SA0��B11�SD4�B26�-MEMCS16�B41�LA18�B55�GND��B12�GND�B27�-REFRESH�B42�SA16�B56�GND��B13�SD2�B28�GND�B43�GND�B57�-EXTSMI��B14�SD0�B29�-IOW�B44�SA14�B58�GND��B15�IRQ14�B30�-IOR��Table 7. EXM Expansion Card B-Row Pin-out.

EXM Expansion Connector Signals� XE "EXM Expansion Connector Signals" �

The signal definitions below are listed in alphabetical order.  Signal definitions preceeded by a �SYMBOL 177 \f "Wingdings"� are copied from the IBM AT Technical Reference Manual.  Some liberties have been taken to correct the definitions for use with the Intel486 SL chip set and an 8 MHz bus speed.

�SYMBOL 177 \f "Wingdings"�-0WS (I)

The 'zero wait state' signal tells the microprocessor that it can complete the present bus cycle without inserting any additional wait cycles.  In order to run a memory cycle to a 16-bit device without wait cycles, 0WS is derived from an address decode gated with a Read or Write command.  In order to run a memory cycle to an 8-bit device with a minimum of two wait states, 0WS should be driven active one clock cycle after the Read or Write command is active, and gated with the address decode for the device.  Memory Read and Write commands to an 8-bit device are active on the falling edge of CLK.  0WS is active low and should be driven with an open collector or tri-state driver capable of sinking 20 mA.

�SYMBOL 177 \f "Wingdings"�AEN (O)

The 'address enable' signal is used to degate the microprocessor and other devices from the I/O channel to allow DMA transfers to take place.  When this line is active, the DMA controller has control of the address bus, the data-bus Read command lines (memory and I/O), and the Write command lines (memory and I/O).  This signal is active high.

�SYMBOL 177 \f "Wingdings"�BALE (O)  (buffered)

The 'buffered address latch enable' signal is provided by the Bus Controller and is used to latch valid addresses and memory decodes from the microprocessor.  It is available to the I/O channel as an indicator of a valid microprocessor or DMA address (when used with 'address enable' signal, AEN).  Microprocessor addresses SA0 through SA16 are latched with the falling edge of BALE.  BALE is forced high (active) during DMA cycles.

�SYMBOL 177 \f "Wingdings"�CLK (O)

This is the 8-MHz system 'clock' signal.  It is a synchronous microprocessor cycle clock with a cycle time of 125 nanoseconds.  The clock has a 50% duty cycle.  This signal should be used only for synchronization.  It is not intended for uses requiring a fixed frequency.

�SYMBOL 177 \f "Wingdings"�-DACK0 through -DACK3, -DACK5, & -DACK6 (O)

-DMA acknowledge signals are used to acknowledge DMA requests.  These signals are active low.

�SYMBOL 177 \f "Wingdings"�DRQ0 through DRQ3, DRQ5, DRQ6 (I)

The 'DMA request' signals are asynchronous channel requests used by peripheral devices and a microprocessor to gain DMA service (or control of the system).  They are prioritized, with DRQ0 having the highest priority and DRQ6 the lowest.  A request is generated by bringing a DRQ line to an active (high) level.  A DRQ line is held high until the corresponding 'DMA acknowledge' (DACK) line goes active.  DRQ0 through DRQ3 perform 8-bit DMA transfers, DRQ5 and DRQ6 perform 16-bit transfers.  DRQ4 is used on the system board and is not available on the I/O channel.





-EXTSMI (I)

System management interrupt.  Non-maskable.  This is the highest priority interrupt even taking priority over NMI.  See the Intel 486SL Programming Reference for details.  This is an active low signal.

�SYMBOL 177 \f "Wingdings"�-I/OCHK (I)

The 'I/O channel check' signal provides the system board with parity (error) information about memory or devices on the I/O channel.  When this signal is active (low), it indicates a non-correctable system error.

�SYMBOL 177 \f "Wingdings"�-I/OCHRDY (I)

The 'I/O channel ready' signal is pulled low (not ready) by a memory or I/O device to lengthen I/O or memory cycles.  Any slow device using this line should drive it low immediately upon detecting its valid address and a Read or Write command.  Machine cycles are extended by an integral number of clock cycles (125 nanoseconds).  This signal should be held low for no more than 2.5 microseconds.

�SYMBOL 177 \f "Wingdings"�-I/OCS16 (I)

The 'I/O 16-bit chip select' signal indicates to the system that the present data transfer is a 16-bit I/O cycle.  It is derived from an address decode.  �-I/OCS16 is active low and should be driven with an open collector or tri-state driver capable of sinking 20 mA.

�SYMBOL 177 \f "Wingdings"�-IOR (I/O)

The '-I/O read' signal instructs an I/O device to drive its data onto the data bus.  This signal may be driven by the system microprocessor or DMA controller, or by a microprocessor or DMA controller resident on the I/O channel.  This signal is active low.

�SYMBOL 177 \f "Wingdings"�-IOW (I/O)

The '-I/O write' signal instucts an I/O device to read the data off the data bus.  It may be driven by any microprocessor or DMA controller in the system.  This signal is active low.



�SYMBOL 177 \f "Wingdings"�IRQ3 through IRQ7, IRQ9, IRQ11, IRQ12, IRQ14, & IRQ15 (I)

Interrupt requests 3 through 7, 9, 11, 12, 14, and 15 are used to signal the microprocessor that an I/O device needs attention.  The interrupt requests are prioritized, with IRQ9, IRQ11, IRQ12, IRQ14 and IRQ15 having the highest priority (IRQ9 is the highest), and IRQ3 through IRQ7 having the lowest priority (IRQ7 is the lowest).  An interrupt request is generated when an IRQ line is raised from low to high.  The line is high until the microprocessor acknowledges the interrupt request (Interrupt service routine).

�SYMBOL 177 \f "Wingdings"�LA17 through LA23 (I/O)

These signals (unlatched) are used to address memory and I/O devices within the system.  They give the system up to 16M of addressability.  These signals are valid when BALE is high.  LA17 through LA23 are not latched during microprocessor cycles and therefore do not stay valid for the whole cycle.  Their purpose is to generate memory decodes for 16-bit, 1 wait-state, memory cycles.  These decodes should be latched by I/O adapters on the falling edge of BALE.

�SYMBOL 177 \f "Wingdings"�-MASTER (I)

This signal is used with a DRQ line to gain control of the system.  A processor or DMA controller on the I/O channel may issue a DRQ to a DMA channel in cascade mode and receive a -DACK.  Upon receiving the -DACK, a microprocessor may pull -MASTER active (low), which will allow it to control the system address, data, and control lines (a condition known as tri-state).  After -MASTER is low, the microprocessor must wait one clock cycle before driving the address and data lines, and two clock cycles before issuing a Read or Write command.  If this signal is held low for more than 15 microseconds, the system memory may be lost because of a lack of refresh. 

�SYMBOL 177 \f "Wingdings"�-MEMCS16 (I)

The '-memory 16-bit chip select' signal indicates to the system that the present data transfer is a 16-bit memory cycle.  It must be derived from the decode of LA17 through LA23.  -MEMCS16 is active low and should be driven with an open collector or tri-state driver capable of sinking 20 mA.

��SYMBOL 177 \f "Wingdings"�OSC (O)

The 'oscillator' signal is a high-speed clock with a 70-nanosecond period (14.31818 MHz).  This signal is not synchronous with the system clock.  It has a 50% duty cycle.

�SYMBOL 177 \f "Wingdings"�-REFRESH (I/O)

This signal is used to indicate a refresh cycle and can be driven by a microprocessor on the I/O channel.  This signal is active low.

-RESETIN (I)

This signal is used to provide an external reset signal to the system.  It is an active low signal.

�SYMBOL 177 \f "Wingdings"�-RSTDRV (O)

The 'reset drive' signal is used to reset or initialize system logic at power-up time or during a  low voltage condition.  This signal is active low.

�SYMBOL 177 \f "Wingdings"�SA0 through SA16 (I/O)

Address signals 0 through 16 are used to address memory and I/O devices within the system.  These address lines, in addition to LA17 through LA23, allow access of up to 16M of memory.  SA0 through SA16 are gated on the system bus when 'buffered address latch enable' signal (BALE) is high and are latched on the falling edge of BALE.  These signals are generated by the microprocessor or DMA controller.  They also may be driven by other microprocessors or DMA controllers that reside on the I/O channel.

�SYMBOL 177 \f "Wingdings"�-SBHE (I/O)

The '-system bus high enable' signal indicates a transfer of data on the upper byte of the data bus, SD8 through SD15.  16-bit deives use -SBHE to condition data bus buffers tied to SD8 through SD15.  This signal is active low.

��SYMBOL 177 \f "Wingdings"�SD0 through SD15 (I/O)

These signals provide bus bits 0 through 15 for the microprocessor, memory, and I/O devices.  D0 is the least-significant bit and D15 is the most-significant bit.  All 8-bit devices on the I/O channel should use D0 through D7 for communications to the microprocessor.  The 16-bit devices will use D0 through D15.  To support 8-bit devices, the data on D8 through D15 will be gated to D0 through D7 during 8-bit transfers to these devices; 16-bit microprocessor transfers to 8-bit devices will be converted to two 8-bit transfers.

�SYMBOL 177 \f "Wingdings"�-SMEMR (O) -MEMR (I/O)

These signals instruct the memory devices to drive data onto the data bus.  �-SMEMR is active only when the memory decode is within the low 1M of memory space.  -MEMR is active on all memory read cycles.  -MEMR may be driven by any microprocessor or DMA controller in the system.  -SMEMR is derived from �-MEMR and the decode of the low 1M of memory.  When a microprocessor on the I/O channel wishes to drive -MEMR, it must have the address lines valid on the bus for one clock cycle before driving -MEMR active.  Both signals are active low.

�SYMBOL 177 \f "Wingdings"�-SMEMW (O) -MEMW (I/O)

These signals instruct the memory devices to store the data present on the data bus.  -SMEMW is active only when the memory decode is within the low 1M of the memory space.  -MEMW is active on all memory write cycles.  -MEMW  may be driven by any microprocessor or DMA controller in the system.  -SMEMW is derived from -MEMW and the decode of the low 1M of memory.  When a microprocessor on the I/O channel wishes to drive -MEMW, it must have the address lines valid on the bus for one clock cycle before driving -MEMW active.  Both signals are active low.

�SYMBOL 177 \f "Wingdings"�TC (O)

The 'terminal count' signal provides a high pulse when the terminal count for any DMA channel is reached.
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