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––This package description describes the double buffering technique
––for metastability hardening

PACKAGE sync_tools IS
COMPONENT synchronise PORT(
datain,clk: IN BIT;
dataout: OUT BIT);
END COMPONENT;

END sync_tools;

ENTITY synchronise IS PORT(

datain,clk: IN BIT;
dataout: OUT BIT);

END synchronise;

ARCHITECTURE archsynchronise OF synchronise IS

SIGNAL datain1: BIT;

BEGIN

firstreg: PROCESS (clk)

BEGIN

IF clk’EVENT AND clk = ’1’ THEN
datain1 <= datain;

END IF;

end PROCESS firstreg;

secondreg: PROCESS (clk)

BEGIN
IF clk’EVENT AND clk = ’1’ THEN

dataout <= datain1;
END IF;

END PROCESS secondreg;

END archsynchronise;
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––**********************************************************************
––**********************************************************************
––**                                                                  **
––**     This design is an arbiter for the SVIC (960 or 961) and      **
––**     and the Motorola MC68020 (20MHz)                             **
––**                                                                  **
––**********************************************************************
––**********************************************************************

ENTITY arbiter IS PORT(

–– Port list for the 68020

clk20: IN BIT; –– 20MHz Bus clock for the 68020
dsack0,dsack1: IN BIT; –– data strobe acknowledge to 68020
as: IN BIT; –– 68020 address strobe

–– Arbiter signals for the MC68020

svicbg: IN BIT; –– 68020 bus grant to SVIC
svicack: INOUT X01Z; –– SVIC bus grant to 68020
svicbr: OUT BIT; –– SVIC bus request
outpen: INOUT BIT; –– Output enable for bus grant

–– Arbiter signals for the SVIC

ladi: IN BIT; –– latch address in (SVIC)
lack: BUFFER BIT; –– local data acknowledge (SVIC)

––Port list for the 960

reset: IN BIT; –– reset from reset handler
clk80: IN BIT; –– SVIC 80 MHz clock
vmeas: IN BIT; –– VME address strobe
region: IN BIT_VECTOR(2 DOWNTO 0)); –– local VME slave selects

END arbiter;

USE WORK.rtlpkg.ALL;
USE WORK.int_math.ALL;

–– The library sync_tools is a metastability hardening technique utilising
–– double buffering.

USE WORK.sync_tools.ALL;

ARCHITECTURE archarbiter OF arbiter IS

–– Definition of the states for the state machine controlling the
–– arbitration logic
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TYPE state_labels IS (pbg,svicr1,svicr2,svicg1,svicg2,svicg3,svicwait,
      svicdecide,svicrel);

SIGNAL state_bits: state_labels;

SIGNAL svicreq: BIT; –– SVIC request to arb logic
SIGNAL svicproc: BIT; –– SVIC proceed from arb logic
SIGNAL bgack,bgackin: BIT; –– Bus grant from/to controller direct
SIGNAL count256: BIT_VECTOR(11 downto 0); –– Refresh interval timer
SIGNAL co: BIT; –– carry our from refresh timer
SIGNAL vmeasdel: BIT; –– synchronised VME AS

––bgack is driven by the CPLD internally. SVICACK is tristate out and
––bgackin is monitored at pin and driven in to device.

BEGIN

––Instantiation pf bufoe to tristate bgack to 68020

bf: bufoe PORT MAP (bgack,outpen,svicack,bgackin);

outpen <= ’1’ WHEN (state_bits=svicg1) OR (state_bits=svicg2)
       OR (state_bits=svicrel) ELSE ’0’;

––The following process drives the 68020 arbitration

arbcntrl: PROCESS (reset,clk20)

BEGIN

IF reset = ’0’ THEN
state_bits <= pbg;
svicbr <= ’1’;
bgack <= ’1’;
svicproc <= ’1’;

ELSIF (clk20’EVENT AND clk20=’1’) THEN

CASE state_bits IS

–– PBG is the idle state where the processor has been granted the bus.

WHEN pbg =>IF svicreq = ’0’
THEN state_bits <= svicr1;

svicbr <= ’0’;
bgack <= ’1’;
svicproc<= ’1’;

ELSE state_bits <= pbg;
svicbr <= ’1’;
bgack <= ’1’;
svicproc<= ’1’;

END IF;
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–– SVICREQ1 is where the SVIC requires the bus but is waiting for bus grant
–– from the 68020

WHEN svicr1 =>IF svicbg = ’0’
THEN state_bits <= svicr2;

svicbr <= ’0’;
bgack <= ’1’;
svicproc<= ’1’;

ELSE state_bits <= svicr1;
svicbr <= ’0’;
bgack <= ’1’;
svicproc<= ’1’;

END IF;

–– SVICR2 is where the SVIC has been granted the bus but the 68020 is
–– still performing a bus cycle

WHEN svicr2 =>IF as = ’1’
THEN state_bits <= svicg1;

svicbr <= ’0’;
bgack <= ’0’;
svicproc<= ’0’;

ELSE state_bits <= svicr2;
svicbr <= ’0’;
bgack <= ’1’;
svicproc<= ’1’;

END IF;

–– SVICG1 is where the the 68020 has completed its last cycle, the SVIC
–– has been granted the bus and the arbiter asserts bus grant to the 68020
–– and the SVIC is allowed to proceed

WHEN svicg1 => state_bits <= svicg2;
svicbr <= ’1’;
bgack <= ’0’;
svicproc<= ’0’;

–– SVICG2 waits for the SVIC to terminate a session

WHEN svicg2 =>IF lack = ’1’
THEN state_bits <= svicwait;

svicbr <= ’1’;
svicproc<= ’1’;
bgack <= ’0’;

ELSE state_bits <= svicg2;
svicbr <= ’1’;
bgack <= ’0’;
svicproc<= ’1’;

END IF;



�� ���	 #� ����� �!��#�! 
�"���

�����

�  ����% �� ��$!�� 	��� ��! �#�#� 
������ ��� ���!�"� ���� ��� ����! �	�
��
��
�

–– SVICG3 allows the SVIC to proceed again in the event of a metastable
–– condition where the SVIC misses the LACK* signal going inactive

WHEN svicg3 => state_bits <= svicg2;
svicbr <= ’1’;
bgack <= ’0’;
svicproc<= ’1’;

–– SVICWAIT is a timing period before sampling LADI

WHEN svicwait => state_bits <= svicdecide;
svicbr <= ’1’;
bgack <= ’0’;
svicproc<= ’1’;

–– SVICDECIDE samples LADI. If LADI is inactive then the SVIC is in
–– hold off mode. If LADI is active then the arbiter failed to hold off
–– the SVIC

WHEN svicdecide =>IF ladi = ’0’ THEN
state_bits <= svicrel;

svicbr <= ’1’;
bgack <= ’1’;
svicproc<= ’1’;

ELSIF ladi = ’1’ THEN
state_bits <= svicg3;

svicbr <= ’1’;
bgack <= ’0’;
svicproc<= ’0’;

END IF;

–– SVICREL hands control of the local bus back to the 68020

WHEN svicrel =>state_bits <= pbg;
svicbr <= ’1’;
bgack <= ’1’;
svicproc<= ’1’;

–– The when others clause prevents implicit memory generation and copes
–– with any illegal states

WHEN OTHERS =>state_bits <= pbg;
svicbr <= ’1’;
bgack <= ’1’;
svicproc<= ’1’;

END CASE;

END IF;
END PROCESS arbcntrl;
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–– The following process defines the counter that defines 128 uS
–– before control is given to the SVIC for the purposes of DRAM
–– refresh. Making the counter wider increases the time period by a factor
–– of 2 every time, but may make logic synthesis more difficult

cnt: PROCESS (reset,clk20)
BEGIN

IF (reset = ’1’) THEN       –– asynch reset
count256 <= x”000”;

ELSIF (clk20’EVENT AND clk20 = ’1’) THEN
IF (state_bits = svicrel) THEN

count256 <= x”000”;
ELSIF ((state_bits = pbg) AND (co =  ’0’)) THEN

count256 <= inc_bv(count256);
END IF;

END IF;
END PROCESS cnt;

–– The co signal is used to inhibit the counter when it gets to the
–– terminal count

co<= ’1’ WHEN (count256 = x”9FF”) ELSE ’0’;

––The following section defines the SVIC arbiter

––The VME AS* is asynchronous to the 80MHz clk so needs to be synchronised

sync1: synchronise PORT MAP (vmeas,clk80,vmeasdel);

svicreq <= ’0’ WHEN (((region /= ”000”) AND (vmeasdel = ’0’))
OR count256 = x”9FF”) ELSE ’1’;

lack <= ’0’ WHEN (svicproc = ’0’)
OR ((lack = ’0’) AND (ladi = ’1’)) else ’1’;

END archarbiter;


