SDLC

A Controller
pe Altera Core

The SDLC controller is a synthesizable HDL core providing a high-speed synchro-
nous serial communication interface.

Operation of the controller is similar to that used in the Intel 8XC152 Global Serial
Channel (GSC) working in SDLC mode under a CPU control. Communication with
the CPU is realized through Special Function Registers (SFRs) and three interrupt
sources. This allows the SDLC controller to be easy integrated with any CPU mega-
function.

The design is strictly synchronous, with positive-edge clocking, no internal tri-states
and a synchronous reset.

Applications
¢ ISDN D-channel

e X.25 networks
¢ Frame Relay networks
Custom serial interfaces
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e Based on Intel's 80C152 Global
Serial Channel

* Flexible addressing schemes

» Single and double byte ad-
dress recognition

» Address filtering allowing mul-
ticast and broadcast
addresses

e 16-bit CCITT or 32-bit frame
check sequence

* NRZ or NRZI data encoding
e Full or half duplex operation
* Automatic bit stuffing/stripping

* 3-byte internal receive and
transmit FIFOs

e External or internally generated
transmit and receive clocks

e Optional preamble generation
* Programmable interframe space

* Raw transmit and receive testing
modes
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Functional Description
The SDLC core is partitioned into modules as shown in the ognition and decides if the incoming frame should proceed. If

block diagram and described below.

SFR Unit

This unit is responsible for communication with the external
host controller. In a typical application, the external host may be
a simple 8-bit embedded controller such as the 8051. Commu-
nication with that host is performed via a set of directly

The address check component performs receive address rec-

the address checking fails, the frame is ignored by the other
components.

The Receive unit is also able to detect frame errors such as
missed crc checksum, misaligned flags, receive FIFO overflow
or abort during a receive process.

Implementation Results

accessible 8-bit registers, and three interrupt lines. These inter-

rupts notify the external CPU to write transmit data into the
FIFO, to read received data, and about receive errors. The SFR

The following are typical performance and utilization results us-
ing a variety of Altera devices.

unit also contains a baud rate generator used by the Transmit Supported | Device Utilization Performance
and Receive units. Family Tested LEs | Memory | Memory Frmax

. . bits
Transmit Unit Acex 1K30-1 854 - - 117 MHz
This unit controls the transmit operation of the SDLC and is Apex 20K30E-1 839 B B 118 MHz
subdivided into several components responsible for generating Apex2 2A15-7 841 _ _ 132 MHz
properly formatted SDLC/HDLC frames. The whole unit is syn- Cyclone 1C3-6 784 _ B 194 MHz
chronous to the same global clock, which also feeds the SFR Stratix 15105 785 B B 214 MHz
and Receive units. Stratix-l | 2515-3 747 - - 277 MHz
The transmit frame sequencer is the main state machine re-
sponsible for generating all control signals used during frame
formatting. Incoming data from the CPU goes directly into the
transmit FIFO. After a transmit initialization sequence, the Support
transmit frame sequencer automatically appends the HDLC The core as delivered is warranted against defects for three
frame flag and the optionally generated preamble sequence. It years from purchase. Thirty days of phone and email technical
then periodically instructs the FIFO for writing data into the shift support are included, starting with the first interaction. Addi-
register. tional maintenance and support options are available.
After passing the shift register, the data goes to the crc genera- o )
tor, which computes the frame check sequence. Then the data Verification
goes to the bit stuffing unit which performs ones insertion pro- The core has been verified through extensive simulation and
cedure defined by the HDLC/SDLC protocol. The data encoder rigorous code coverage measurements.
block forms data with NRZ or NRZI algorithms according to the
current operating mode. If there is no transmit request, the Deliverables

Transmit unit can be idle or can generate a continuous idle flag

sequence.
Receive Unit

The core includes everything required for successful implemen-
tation:

Encrypted Licenses

This unit controls the receive operation of the SDLC and is )

subdivided into several components responsible for receiving * Post-synthesis AHDL or EDIF
properly formatted SDLC/HDLC frames. The whole unit is syn-  Assignment & Configuration
chronous to the same global clock, which also feeds the SFR

and Transmit units.

Incoming data together with clock information passes through

e Symbol file
e Include file

the data decoder which separates data from the incoming bit e Sample design

stream. The same bit stream also feeds the clock recovery unit,
which detects and recovers the receiver clock signal. Decoded

e \ectors for testing the functionalilty of the megafunction

data goes through the bit stripping circuit to remove any ap- HDL Source Licenses

pended zeros and then to the flag detector.
The flag detector recognizes flags defined by the HDLC/SDLC

e VHDL or Verilog RTL source code
e Testbench

and indicates events such as the start of a new frame, end of a
frame, abort or idle state on the line. This indication is used by ¢ Vectors for testbench

the frame sequencer unit, the main state machine of the Re-

e Expected results for testbench

ceive component. After passing the flag detector, data goes to ) ] _
the crc checker unit and to the shift register. The frame se- e Simulation script
quencer periodically instructs the shift register to write data into e Synthesis script

the receive FIFO.
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