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–– TAXI8SM.VHD

–– This design describes the operation of a PLD used to convert a
–– standard HOTLink transmitter (CY7B923) into a part set equivalent
–– to the older AMD TAXI–125.  This PLD only emulates the TAXI
–– in 8–bit mode (dual 4B/5B encoders).  

–– This design only operates in the standard synchronous mode
–– of the TAXI, as it does not contain any FIFO stages.  It does
–– correctly generate all 16 TAXI command codes present.  It does
–– not support cascade mode.
ENTITY taxi8top IS PORT (

–– TAXI Parallel–side pins
clk: IN BIT; –– PLD Clock, 2X multiple of

––  standard TAXI clock
sys_clk: IN BIT; –– standard TAXI clock, sampled

––  by the PLD for phase alignment
strobe: IN BIT; –– TAXI data load clock, used  

–– to control loading of the 
–– input register.  Needs to
–– be interruptible to force
–– generation of SYNC codes

D_In: IN BIT_VECTOR(0 TO 7); –– data input bus
CL: IN BIT_VECTOR(0 TO 3); –– command input bus
–– HOTLink parallel–side pins
D_Out: OUT BIT_VECTOR(0 TO 4) –– HOTLink data inputs, two/pin
);

ATTRIBUTE part_name OF taxi8top:ENTITY IS ”C343”;
END taxi8top;

USE work.cypress.all;
USE work.table_bv.all;
USE work.rtlpkg.all;
USE work.memorypkg.all;

ARCHITECTURE struct OF taxi8top IS
–– add internal signals
SIGNAL outreg : BIT_VECTOR(0 TO 4); –– output data register
SIGNAL encode : BIT_VECTOR(0 TO 4); –– 4B/5B/NRZI  encoder output
SIGNAL xreg   : BIT_VECTOR(0 TO 4); –– output XOR register
SIGNAL in_reg : BIT_VECTOR(0 TO 11); –– 12–bit input register
SIGNAL hld_reg: BIT_VECTOR(0 TO 8); –– data input hold register
SIGNAL in_data: BIT_VECTOR(0 TO 5); –– encoder input
SIGNAL strb_in: BIT; –– strobe received flag
SIGNAL strb_n:  BIT; –– inverted strobe
SIGNAL phase1:  BIT; –– hold enable for STROBE in 
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–– 4B/5B encoder data constants
–– data half–bytes
CONSTANT DI_0: x01_VECTOR(0 TO 4) := ”00000”;
CONSTANT DI_1: x01_VECTOR(0 TO 4) := ”00001”;
CONSTANT DI_2: x01_VECTOR(0 TO 4) := ”00010”;
CONSTANT DI_3: x01_VECTOR(0 TO 4) := ”00011”;
CONSTANT DI_4: x01_VECTOR(0 TO 4) := ”00100”;
CONSTANT DI_5: x01_VECTOR(0 TO 4) := ”00101”;
CONSTANT DI_6: x01_VECTOR(0 TO 4) := ”00110”;
CONSTANT DI_7: x01_VECTOR(0 TO 4) := ”00111”;
CONSTANT DI_8: x01_VECTOR(0 TO 4) := ”01000”;
CONSTANT DI_9: x01_VECTOR(0 TO 4) := ”01001”;
CONSTANT DI_A: x01_VECTOR(0 TO 4) := ”01010”;
CONSTANT DI_B: x01_VECTOR(0 TO 4) := ”01011”;
CONSTANT DI_C: x01_VECTOR(0 TO 4) := ”01100”;
CONSTANT DI_D: x01_VECTOR(0 TO 4) := ”01101”;
CONSTANT DI_E: x01_VECTOR(0 TO 4) := ”01110”;
CONSTANT DI_F: x01_VECTOR(0 TO 4) := ”01111”;

–– command constants
CONSTANT CI_0: x01_VECTOR(0 TO 4) := ”10000”;
CONSTANT CI_1: x01_VECTOR(0 TO 4) := ”10001”;
CONSTANT CI_2: x01_VECTOR(0 TO 4) := ”10010”;
CONSTANT CI_3: x01_VECTOR(0 TO 4) := ”10011”;
CONSTANT CI_4: x01_VECTOR(0 TO 4) := ”10100”;
CONSTANT CI_5: x01_VECTOR(0 TO 4) := ”10101”;
CONSTANT CI_6: x01_VECTOR(0 TO 4) := ”10110”;
CONSTANT CI_7: x01_VECTOR(0 TO 4) := ”10111”;
CONSTANT CI_8: x01_VECTOR(0 TO 4) := ”11000”;
CONSTANT CI_9: x01_VECTOR(0 TO 4) := ”11001”;
CONSTANT CI_A: x01_VECTOR(0 TO 4) := ”11010”;
CONSTANT CI_B: x01_VECTOR(0 TO 4) := ”11011”;
CONSTANT CI_C: x01_VECTOR(0 TO 4) := ”11100”;
CONSTANT CI_D: x01_VECTOR(0 TO 4) := ”11101”;
CONSTANT CI_E: x01_VECTOR(0 TO 4) := ”11110”;
CONSTANT CI_F: x01_VECTOR(0 TO 4) := ”11111”;

–– data output constants
–– zero carry–in, NRZI encoded
CONSTANT DO_0: x01_VECTOR(0 TO 4) := ”10100”;   –– 11110 4B/5B
CONSTANT DO_1: x01_VECTOR(0 TO 4) := ”01110”;   –– 01001 4B/5B
CONSTANT DO_2: x01_VECTOR(0 TO 4) := ”11000”;   –– 10100 4B/5B
CONSTANT DO_3: x01_VECTOR(0 TO 4) := ”11001”;   –– 10101 4B/5B
CONSTANT DO_4: x01_VECTOR(0 TO 4) := ”01100”;   –– 01010 4B/5B
CONSTANT DO_5: x01_VECTOR(0 TO 4) := ”01101”;   –– 01011 4B/5B
CONSTANT DO_6: x01_VECTOR(0 TO 4) := ”01011”;   –– 01110 4B/5B
CONSTANT DO_7: x01_VECTOR(0 TO 4) := ”01010”;   –– 01111 4B/5B
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CONSTANT DO_8: x01_VECTOR(0 TO 4) := ”11100”;   –– 10010 4B/5B
CONSTANT DO_9: x01_VECTOR(0 TO 4) := ”11101”;   –– 10011 4B/5B
CONSTANT DO_A: x01_VECTOR(0 TO 4) := ”11011”;   –– 10110 4B/5B
CONSTANT DO_B: x01_VECTOR(0 TO 4) := ”11010”;   –– 10111 4B/5B
CONSTANT DO_C: x01_VECTOR(0 TO 4) := ”10011”;   –– 11010 4B/5B
CONSTANT DO_D: x01_VECTOR(0 TO 4) := ”10010”;   –– 11011 4B/5B
CONSTANT DO_E: x01_VECTOR(0 TO 4) := ”10111”;   –– 11100 4B/5B
CONSTANT DO_F: x01_VECTOR(0 TO 4) := ”10110”;   –– 11101 4B/5B
CONSTANT DO_H: x01_VECTOR(0 TO 4) := ”00111”;   –– 00100 4B/5B
CONSTANT DO_I: x01_VECTOR(0 TO 4) := ”10101”;   –– 11111 4B/5B
CONSTANT DO_J: x01_VECTOR(0 TO 4) := ”10000”;   –– 11000 4B/5B
CONSTANT DO_K: x01_VECTOR(0 TO 4) := ”11110”;   –– 10001 4B/5B
CONSTANT DO_Q: x01_VECTOR(0 TO 4) := ”00000”;   –– 00000 4B/5B
CONSTANT DO_R: x01_VECTOR(0 TO 4) := ”00101”;   –– 00111 4B/5B
CONSTANT DO_S: x01_VECTOR(0 TO 4) := ”10001”;   –– 11001 4B/5B
CONSTANT DO_T: x01_VECTOR(0 TO 4) := ”01001”;   –– 01101 4B/5B

–– generate decoder table
CONSTANT table: x01_TABLE(0 TO 41, 0 TO 10) := (   
–– data mappings
––
––Input   HI_LO   Output
–––––––   –––––   ––––––

DI_0  &  ’x’  &  DO_0,
DI_1  &  ’x’  &  DO_1,
DI_2  &  ’x’  &  DO_2,
DI_3  &  ’x’  &  DO_3,
DI_4  &  ’x’  &  DO_4,
DI_5  &  ’x’  &  DO_5,
DI_6  &  ’x’  &  DO_6,
DI_7  &  ’x’  &  DO_7,
DI_8  &  ’x’  &  DO_8,
DI_9  &  ’x’  &  DO_9,
DI_A  &  ’x’  &  DO_A,
DI_B  &  ’x’  &  DO_B,
DI_C  &  ’x’  &  DO_C,
DI_D  &  ’x’  &  DO_D,
DI_E  &  ’x’  &  DO_E,
DI_F  &  ’x’  &  DO_F,

CI_0  &  ’1’  &  DO_J,
CI_0  &  ’0’  &  DO_K,
CI_1  &  ’x’  &  DO_I,
CI_2  &  ’x’  &  DO_T,
CI_3  &  ’1’  &  DO_T,
CI_3  &  ’0’  &  DO_S,
CI_4  &  ’1’  &  DO_I,



��&"��� �%)' �#	��
 ���� � (� ��	
��� ���� $!

�����

�&&�$� * ��  �
��
 �$�%��' ��� ��
�����
	�

CI_4  &  ’0’  &  DO_H,
CI_5  &  ’1’  &  DO_T,
CI_5  &  ’0’  &  DO_R,
CI_6  &  ’1’  &  DO_S,
CI_6  &  ’0’  &  DO_R,
CI_7  &  ’x’  &  DO_S,
CI_8  &  ’x’  &  DO_H,
CI_9  &  ’1’  &  DO_H,
CI_9  &  ’0’  &  DO_I,
CI_A  &  ’1’  &  DO_H,
CI_A  &  ’0’  &  DO_Q,
CI_B  &  ’x’  &  DO_R,
CI_C  &  ’1’  &  DO_R,
CI_C  &  ’0’  &  DO_S,
CI_D  &  ’1’  &  DO_Q,
CI_D  &  ’0’  &  DO_H,
CI_E  &  ’1’  &  DO_Q,
CI_E  &  ’0’  &  DO_I,
CI_F  &  ’x’  &  DO_Q);

BEGIN
–– declare input register.  Data is clocked by the external STROBE
–– signal.  This same strobe signal is used to synchronize the internal 
–– two–state machine.

p1: PROCESS BEGIN
WAIT UNTIL (strobe=’1’);

in_reg(0 TO 7) <= D_In(0 TO 7);
in_reg(8 TO 11) <= CL(0 TO 3);

END PROCESS p1;–– capture strobe event

–– async set when strobe is present
–– use synchronous clear from clk when part is set and sys_clk present
phase1 <= strb_in AND sys_clk;
st1: DSRFF PORT MAP  (phase1, strobe, zero, clk, strb_in);

–– setup input data hold register
p2: PROCESS BEGIN

WAIT UNTIL (clk=’1’);
IF sys_clk = ’0’ THEN       –– hold data

hld_reg <= hld_reg;
ELSIF strb_in=’0’ THEN       –– no data, load a SYNC command

hld_reg <= ”000000001”;
ELSIF (in_reg(8 TO 11) /= ”0000”) THEN  –– check for a command

hld_reg(0 TO 3) <= in_reg(8 TO 11);
hld_reg(4 TO 7) <= in_reg(8 TO 11);
hld_reg(8) <= ’1’; –– set as a command

ELSE
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hld_reg(0 TO 7) <= in_reg(0 TO 7);
hld_reg(8) <= ’0’; –– set as data

END IF;
END PROCESS p2;

–– declare data mux select for input to the 4B/5B encoder
p3: PROCESS (hld_reg, sys_clk)

BEGIN
in_data(5) <= NOT sys_clk;      –– hi/low nibble select
in_data(0) <= hld_reg(8);
IF sys_clk = ’0’ THEN           –– enable high nibble first

in_data(1 TO 4) <= hld_reg(4 TO 7);
ELSE

in_data(1 TO 4) <= hld_reg(0 TO 3);
END IF;

END PROCESS p3;

–– declare 4B/5B encoder
p4: PROCESS (in_data)
BEGIN 

encode <= ttf(table,(in_data));
END PROCESS p4;

–– declare output register

dr0: DFF PORT MAP (encode(0), clk, outreg(0)); 
dr1: DFF PORT MAP (encode(1), clk, outreg(1)); 
dr2: DFF PORT MAP (encode(2), clk, outreg(2)); 
dr3: DFF PORT MAP (encode(3), clk, outreg(3)); 
dr4: DFF PORT MAP (encode(4), clk, outreg(4)); 

dx0: XDFF PORT MAP (outreg(0), xreg(4), clk, xreg(0)); 
dx1: XDFF PORT MAP (outreg(1), xreg(4), clk, xreg(1)); 
dx2: XDFF PORT MAP (outreg(2), xreg(4), clk, xreg(2)); 
dx3: XDFF PORT MAP (outreg(3), xreg(4), clk, xreg(3)); 
dx4: XDFF PORT MAP (outreg(4), xreg(4), clk, xreg(4)); 

–– assign output register to outputs
D_Out <= xreg;
END struct;     –– end of top level design
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