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IW-86SOC Microprocessor

1 Overview

IW-86SOC is a powerful 16-bit microprocessor core, executes instruction list compatible with
80186 microprocessor.

2 Features

¥ CPU Core with
Separate 20-bit Address and 16-bit Data bus supported (Not Multiplexed).
24 addressing modes
1M-byte memory space divided into 4 segments
64K -byte IO space
Non Maskable Interrupt support
Dynamic bus sizing function
Arithmetic-Logic Unit
0 8, 16, 32-hit arithmetic operations
0 8, 16-hit logical operations
0 Boolean manipulations
0 16 x 16 bit multiplication (sign or unsigned)
o 32/ 16 bitdivision (sign or unsigned)
% CPU on-chip peripheras
DMA Controller Unit
0 2 operating modes
24-hit length address register
16-bit length count register
4 independent DMA channels
4 clocks/1 bus cycle
Byte transfer/word transfer selectable
3 transfer modes (settable per channel)
Single transfer mode, demand transfer mode, block transfer mode

O O O O O O

0 2 busmodes (Common to all channels)
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Bus release mode

Bus hold mode

DMA reguests maskable on an individual channel basis
Auto-initialization function

Transfer address incrementing/decrementing

2 kinds of channel priority order (fixed priority/rotating priority)
TC_N output at the end of transfer

Forced service termination by END_N input

O O O O O o

o [/O-memory and memory-1/O transfer capability
Programmable 16 bit timer similar to 8254
o Threetimer channels
TOUTO to TOUT2 pin outputs
TCTLO to TCTLZ2 pin inputs
TCLK pininput
TOUT1 usable as SCU clock
Three 16-bit counters

o O o

Six programmable count modes
Binary/BCD count
Multiple latch command

O O 0O O o o

Count latch command
0 Internal/external input clock selectable
Serial Controller Unit similar to 8251

0 RS-232-C Protocol Support (on-chip RTS N, CTS N, DTR_N and
DSR_N pins)

On-chip dedicated baud rate generator (using internal clock)

Baud rate generator output or timer output selectable as
transmit/receive clock

Asynchronous only

No input/output pin multiplexing

Serial interrupt output

Clock rate: Baud rate x 16, baud rate x 64
Baud rate: DC — 625 Kbps

O O O O O
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Character length: 7 or 8 bits
Transmitted stop bits: 1 or 2 bits
Break transmission

Automatic break detection

Full duplex double buffer system

O O O O

o

o Parity addition/checking

o Error detection: Parity, overrun, framing
Interrupt Controller Unit similar to 8259
Edge trigger/level trigger selectable
Individually maskable interrupt requests
Programmable interrupt request priority orders
Polling operation capability
8 interrupt request inputs (INTPO to INTP7)
8 external input pins

o INTAK output pin
Wait State Control Unit

0 Automatic setting of 0 to 7 waitsin a CPU memory bus cycle

O O O O ©

o

3-way partitioning capability for 16M-byte memory space

3-way partitioning capability for specific 1 M-byte memory space
Automatic setting of O to 7 waits in an externa 1/0 cycle
Automatic setting of 0 to 7 waitsin an DMA cycle

O O O O o

Automatic setting of O to 7 waits in arefresh cycle
Bus Arbitration Unit
Clock Generator

3 Features Not Supported

% In CPU Core

Oscillators not supported internal to the FPGA, so crystals cannot be directly
connected to the FPGA

STOP mode not supported.
24-bit address extension not supported.
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Power saving modes not supported.
Co processor instructions are not supported.
% In DMA Controller Unit
Does not Support Memory to Memory Transfer
Requires 4 clocks/bus cycle. Does not support compressed bus timing.
Cascading Mode is not supported.
Standby mode is not supported.
¥ In Seria Controller Unit
Synchronous Mode Transfer of is not supported

Character lengths 5, 6 bits are not supported
1Y% stop bit is not supported

X1 baud rate is not supported
¥ In Interrupt Controller Unit

The CALL modeis not supported. Only Vector mode is supported

Extended mode is not supported
¥ Refresh Control Unit is not Supported

4 Applications

¥ Quick migration of your 80186 based designs to an FPGA platform

¥, Deliver Retrofit of existing systems, maintaining the 1/O compatibility
¥ Replacement for 80186 processor and ASICs

% Typica processor applications such as Industrial, Automotive etc
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5 Block Diagram
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6 Functional Description

The Central Processing unit (CPU) executes instructions which include fetching, decoding
instruction and generating appropriate requests to the BIU.

The Direct Memory Access Unit (DMAU). It enables data transfers between memory and 10
devices without requiring the CPU’s intervention. It supports a four-channel DMA controller
with the following features. Two operating modes are there and operating mode selection is
configurable.

The Interrupt Controller Unit (ICU) is similar to 8259.1t has 8-level externa interrupt input
pins with programmabl e interrupt request priority orders.

The Refresh Control Unit (REFU) block generates 16-bit refresh address and refresh signal
REFRQ_N indicating arefresh cycle for an external DRAM.

The Timer Control Units (TCU) unit is similar to 8254. There are 2 TCU each incorporating
three 16-bit timer/counter channels.

The Serial Control Unit (SCU) incorporates a serial controller with equivalent functions to the
8251 with the exception of the synchronous mode, and supports the RS-232-C protocol. This unit
also incorporates a dedicated baud rate generator.

The Wait Control Unit (WCU) block automatically insert O to 7 wait states in a memory cycle,
I/0 cycle, DMA cycle or refresh cycle.

Clock Gen generates various clocks used internaly like /2, 1/4, 1/8, 1/16 the frequency of the
oscillator input.

Bus Arbitration Unit (BAU) performs the arbitration for the internal bus mastership with
priority.

7 Verification Methods

Functional verification was done in-house, using the reference modules written in the
programming language.
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8 Pin Description

The Pinout of the core has not been fixed to specific FPGA 1/0, thereby alowing flexibility with
auser’s application. Signal names are described in table 2.

Table 1: Core Implementation Data
Signal Width Direction Description

RESET_N 1 [nput An active RESET_N, an active low
signal  causes the processor to
immediately terminate its present
activity, clear the internal logic, and
enter a dormant state. This signal may
be asynchronous to the clock.

CLKIN 1 Input External clock input, used internal
counters and all synchronous circuits.
CLKOUT 1 Output Clock output of the clock gen module

which provides the system with a 50%
duty cycle waveform.

READY_N 1 Input Ready n, an active low signal informs
the processor that the addressed
memory space or /O device will
complete a data transfer.

A 23 | Output Address bus to the memory devices
D _OuUT 16 | Output 16 bit data output bus

D _IN 16 Input 16 bit data input bus
BUSLOCK_N 1 Output BUSLOCK _N, an active low signd

indicates that other system bus masters
are not to gain control of the system
bus. The BUSLOCK _N signal is
requested by the LOCK prefix
instruction and is activated at the
beginning of thefirst data cycle
associated with the instruction
immediately following the LOCK
prefix. It remains active until the
completion of that instruction.
BCYST_N 1 Output An active low signal, indicates start of
bus cycle

Signal Width Direction Description
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BUSST 3 Output BUSST [2:0] are used aong with
R W_N and M_IO_N to provide bus
transaction information

Bus Cycle Status I nformation
BUSST[2.0] | RW_N | M_IO_N | BUSCYCLE
000 1 0 Interrupt ack
cycle (from
SLAVE)
100 1 0 Interrupt ack
cycle (from
ICU)
001 1 0 External 1/0
read cycle
101 1 0 Internal 1/0
read cycle
001 0 0 External 1/0
write cycle
101 0 0 Internal  1/O
write cycle
010 1 0 Coprocessor
read cycle
010 0 0 Coprocessor
write cycle
011 0 0 Halt
acknowledge
cycle
000 1 1 Instruction
fetch cycle
100 1 1 Refresh
cycle
001 1 1 CPU
memory
read cycle
101 1 1 DMA read
transfer
cycle
001 0 1 CPU
memory
write cycle

Signal Width Direction Description

Bus Cycle Status I nformation
BUSST[2:0] ‘ R W_N ‘ M_IO N ‘ BUSCYCLE
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101 0 1 DMA write
transfer
cycle

010 1 1 Coprocessor
memory read
cycle

010 0 1 Coprocessor
memory
write cycle

111 1 1 DMA
cascade

DMARQ 0-3 1 Input DMA units input for channels 0-3.
External device will make them high to
initiate DMA transfer

DMAAK_N 1 Output DMAAK N indicates to the peripheral

03 device that DMA service has been
granted.

TC N 1 Output TC_N indicates the designated cycles
of the DMA count transfer have
finished.

END N 1 Input END _N input is used to terminate the
current DMA transfer.

HLDRQ 1 Input HLDRQ indicates that another bus
master is requesting the local bus. The
HLDRQ input is active high

HLDAK 1 Output The processor generates HLDAK in
response to a HLDRQ indicating that
busis granted

REFRQ_N 1 Output Refresh Request from Refresh Control
unit

AEX 1 Output Extended addressing mode indicator

BS8 N _BS16 1 Input Data bus width specification

TxD 1 Output Transmit data (seria)

Signal Width Direction Description

RxD 1 Input Receive data (seria)

RXRDY 1 Output When RXRDY signa is asserted,

receive data buffer has avalid received
data.

iWave Systems Technologies Pvt. Ltd.

Page 11 of 13




iW-86SOC Technical Specification R 1.0

SINT 1 Output Active high Seria interrupt from the
core towards processor.

CTS N 1 Input Active low Clear To Send signal.
When this signal is asserted, core can
transmit the data

RTS N 1 Output Active low Request To Send signal.
This signal will be asserted, when core
is ready to transmit the serial data.

DTR_N 1 Output Active low Data Termina Ready
signa. This signa is asserted, when
core is ready to transmit or receive the
serial data

DSR N 1 Input Active low Data Set Ready input
Signal. Asserted signal indicates that
DCE is connected to the
telecommunication line

TCTL 0-2 1 Input This signal controls the operation of
Counter 0-2 of TCU depending on the
mode of operation

TOUT 0-2 1 Output Timer outputs TOUT 0-2 are used to
provide single pulse or continuous
waveform generation, depending upon
the timer mode sel ected.

IOWR_N 1 Output Active low 10 write output

IORD_N 1 Output Activelow 10 read output

MWR_N 1 Output Active low memory write output

MRD_N 1 Output Active low memory read output

M IO N 1 Output Memory/10 selection output

RESOUT 1 Output Active high reset output from CPU

R W_N 1 Output Read/Write selection output

Signal Width Direction Description

DSTB_N 1 Output Active low data strobe output

UBE_N 1 Output Active low data bus upper byte enable
output

BUFEN_N 1 Output Active low buffer enable output

BS16 BS8 N 1 Input Data bus width specification input
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CPBUSY_N

Input

Active low Co Processor busy input

INTPO-7

Input

These are the maskable interrupts O
- 7. Maskable Interrupt Requests can
be requested by activating one of these
pins. All interrupt inputs may be
configured to be either edge or level
triggered.

INTAK_N

Output

The interrupt acknowledge signal is a
response to INTR input to the core.
The INTAK_N pin is normally used to
gate the interrupt vector number into
data bus in response to an interrupt
request

NMI

The Non-Maskable Interrupt input
causes a Type Z2interrupt. An NMI
transition from LOW to HIGH is
latched and synchronized internaly,
and initiates the interrupt at the next
instruction boundary.
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