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module         U12
title          ’Global Bus Decode
Revision       1.0
Part           Cypress PAL22V10D–7
Abel Version   4.3
Project        C40 I/O Board’

     U12 device ’P22V10’;

”Inputs”
clk, reset               pin 1,2;    ”clock, reset”
gstat0,gstat1            pin 3,4 ;   ”C40 status”
gstat2,gstat3            pin 5,6;    ”C40 status”
ga28,ga29,ga30           pin 7,8,9;  ”C40 address”
gstrb1                   pin 10;     ”C40 strobe 1”
oute                     pin 11;     ”output enable
pureset                  pin 13;     ”output enable”

”Outputs”
ipl0,ireset,tmp1         pin 17,18,16 istype ’reg,invert’;  
mrd,mwr                  pin 19,20;  ”master read & write”
rrd,rwr                  pin 21,22;  ”register read & write”
gprom                    pin 23;     ”PROM select”

”Misc”
ga31 = 1;                          ”dummy var”

”Sets”
stat = [gstat3,gstat2,gstat1,gstat0];   ”status”
addr = [ga31,ga30,ga29,ga28];           ”ms nibble”
output = [gprom,rwr,rrd,mwr,mrd];       ”output”
power_up = [ireset,ipl0,tmp1];          ”reset

” state definations for power up reset sequence.
”  [ireset,ipl0,tmp1]
s0 = [1,1,1] ; ”initial state
s1 = [0,1,1] ; ”ireset asserted
s2 = [0,0,1] ; ”ireset/ipl0 asserted
s3 = [0,0,0] ; ”hold for extra clock               
s4 = [0,1,0] ; ”de–assert ipl0
s5 = [1,1,0] ; ”de–assert ireset
s6 = [1,0,0] ; ”should never get here
s7 = [1,0,1] ; ”should never get here

H,L,X,C,Z = 1,0,.X.,.C.,.Z.;
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equations
output.c = clk;
power_up.c = clk;
output.oe = !oute;
power_up.oe = !oute;

”Master Read”
!mrd := reset & (addr == ^hd) & (stat == [1,0,X,X]) & !gstrb1; 
”Master Write”
!mwr := reset & (addr == ^hd) & ((stat == [1,1,0,1]) # 
(stat == [1,1,1,0])) & !gstrb1;

”Register Read”
!rrd := reset & (addr == ^hf) & (stat == [1,0,X,X]) & !gstrb1; 
”Register Write”
!rwr := reset & (addr == ^hf) & ((stat == [1,1,0,1]) # 
(stat == [1,1,1,0])) & !gstrb1;

”PROM Read”
!gprom := reset & (addr == ^hc) & (stat == [1,0,X,X]) & !gstrb1;

” power up reset state equations
state_diagram power_up

” Initial power up state
state s0: 
if (pureset) then s1
else s0;

” assert ireset
state s1:
if (!pureset) then s0 
else if (!reset) then s2
else s1;

”assert ipl0
state s2:
if (!pureset) then s0 
else s3;

”keep both asserted for extra clock
state s3:
if (!pureset) then s0 
else s4;
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”de–assert ipl0
state s4:
if (!pureset) then s0 
else s5;

”de–assert ireset and stop
state s5:
if (!pureset) then s0 
else s5;

”check on indeterminate states
state s6:
if (!pureset) then s0
else s6;

”check on indeterminate states
state s7:
if (!pureset) then s0
else s7;

test_vectors
([clk,reset,gstat3,gstat2,gstat1,gstat0,ga30,ga29,ga28,
gstrb1,oute] –> output)

[C,X,X,X,X,X,X,X,X,X,1] –>     Z;     ”1 test for high–z”
[C,0,X,X,X,X,X,X,X,X,0] –>    ^b11111;”2 test for reset”
[C,1,1,0,X,X,1,0,1,0,0] –>    ^b11110;”3 test for master read”
[C,1,1,1,0,1,1,0,1,0,0] –>    ^b11101;”4 test for master write”
[C,1,1,1,1,0,1,0,1,0,0] –>    ^b11101;”5 test for master write”
[C,1,1,0,X,X,1,1,1,0,0] –>    ^b11011;”6 test for register read”
[C,1,1,1,0,1,1,1,1,0,0] –>    ^b10111;”7 test for register write”
[C,1,1,1,1,0,1,1,1,0,0] –>    ^b10111;”8 test for register write”
[C,1,1,0,X,X,1,0,0,0,0] –>    ^b01111;”9 test for PROM read”
[C,1,1,0,X,X,0,0,0,0,0] –>    ^b11111;”10 test bad address”
[C,1,0,0,0,0,1,1,1,0,0] –>    ^b11111;”11 test bad status” 
end U12
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module         U13C
title          ’C40 Bus Control
Revision       1.0
Part           CY7C335
Abel Version   4.3 using Cypress fitter
Project        TMS320C40 I/O Card ’

U13C device ’p335’;

”Inputs”
clk, reset               pin 1,13;         ”clock, reset”
!mrd,mwr,rrd,rwr,gprom    pin 24,11,10,9,12; ”decoded cycle” 
mwb,lbr                  pin 7,6;          ”master/slave requests”
dedlk                    pin 5;            ”m/s deadlock”
dsack0,!dsack1,!lberr    pin 4,28,15;      ”cycle responses” 
!glock                   pin 26;           ”C40 lock”
oe                       pin 14;           ”output enable”

”Outputs”
lbg       pin 27      istype ’reg_RS,invert’ ;”slave grant”
gbe       pin 16      istype ’reg_RS,invert’ ;”C40 g bus enable”
soe,moe   pin 17,18   istype ’reg_RS,invert’ ;”pls oe(s)”
grdy1     pin 19      istype ’reg_RS,invert’ ;”C40 ready 1”

”Sets”    
cycle  = [gprom,rwr,rrd,mwr,mrd];  ”cycle request”
ack    = [dsack1,dsack0];          ”acknowledge”
output = [grdy1,soe,moe,gbe,lbg];  ”output”

”State Description”
P4,P3,P2,P1 node 34,33,32,31;
P0   pin  25 istype ’reg,invert’; 
P4,P3,P2,P1  istype ’reg’;

sreg = [P4,P3,P2,P1,!P0];
 S0 = [0,0,0,0,0];
 S1 = [0,0,0,0,1];
 S2 = [0,0,0,1,0];
 S3 = [0,0,0,1,1];
 S4 = [0,0,1,0,0];
 S5 = [0,0,1,0,1];
 S6 = [0,0,1,1,0];
 S7 = [0,0,1,1,1];
 S8 = [0,1,0,0,0];
 S9 = [0,1,0,0,1];
 S10 = [0,1,0,1,0];
 S11 = [0,1,0,1,1];
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 S12 = [0,1,1,0,0];
 S13 = [0,1,1,0,1];
 S14 = [0,1,1,1,0];
 S15 = [0,1,1,1,1];
 S16 = [1,0,0,0,0];
 S17 = [1,0,0,0,1];
 S18 = [1,0,0,1,0];
 S19 = [1,0,0,1,1];
 S20 = [1,0,1,0,0];
 S21 = [1,0,1,0,1];
 S22 = [1,0,1,1,0];
 S23 = [1,0,1,1,1];
 S24 = [1,1,0,0,0];
 S25 = [1,1,0,0,1];
 S26 = [1,1,0,1,0];
 S27 = [1,1,0,1,1];
 S28 = [1,1,1,0,0];
 S29 = [1,1,1,0,1];
 S30 = [1,1,1,1,0];
 S31 = [1,1,1,1,1];

”Misc”
H,L,X,C,Z = 1,0,.X.,.C.,.Z.;

equations
output.OE = !oe;         ”set output enable”
output.CLK = clk;        ”clock the output regs”
sreg.CLK = clk;          ”and state regs”

@page
state_diagram sreg
state S0:

if !reset then S0 WITH
 lbg.S = 1; ”slave disable”
 gbe.R = 1; ”enable C40 global side”
 soe.S = 1; ”slave disable”
 moe.R = 1; ”enable master pls”
 grdy1.S = 1; ”not ready”
 ENDWITH;

else if (!mrd # !mwr & lbr) then S1;    ”master read/write” 
else if (!rrd # !rwr & lbr) then S4;    ”reg read/write”
else if (!gprom & lbr) then S8;         ”EPROM read”
else if (!lbr # !dedlk) then S16 WITH   ”slave request”
gbe.S = 1;                              ”disable global side” 
moe.S = 1;                              ”and master pls”
 ENDWITH;
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else S0 WITH
 lbg.S = 1;    ”slave disable”
 gbe.R = 1;    ”enable C40 global side” 
 soe.S = 1;    ”slave disable”
 moe.R = 1;    ”enable master pls”
 grdy1.S = 1;  ”not ready”
 ENDWITH;

@page
”Master Read/Write”

state S1:
if !reset then S0 WITH
 lbg.S = 1;    ”slave disable”
 gbe.R = 1;    ”enable C40 global side” 
 soe.S = 1;    ”disable slave pls”
 moe.R = 1;    ”enable master pls”
 grdy1.S = 1;  ”not ready”
 ENDWITH;

else if !dedlk & ((!mwb) # (mwb)) then S16 WITH
 moe.S = 1;
 gbe.S = 1;
 ENDWITH;

else if !mwb then S2;”wait for !mwb”

else S1;

state S2:
if !reset then S0 WITH
 lbg.S = 1;    ”slave disable”
 gbe.R = 1;    ”enable C40 global side”
 soe.S = 1;    ”disable slave pls”
 moe.R = 1;    ”enable master pls”
 grdy1.S = 1;  ”not ready”
 ENDWITH;

else if !dedlk & ((!mwb) # (mwb)) then S16 WITH;
 moe.S = 1;
 gbe.S = 1;
 ENDWITH;

else if ((!dsack1 & !dsack0) # !lberr) then S3 WITH
 grdy1.R = 1;
 ENDWITH;

else S2;
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state S3:
goto S0 WITH
 grdy1.S = 1;
 ENDWITH;

@page
”Register Read/Write”

state S4:
if !reset then S0 WITH
 lbg.S = 1;    ”slave disable”
 gbe.R = 1;    ”enable C40 global side” 
 soe.S = 1;    ”disable slave pls”
 moe.R = 1;    ”enable master pls”
 grdy1.S = 1;  ”not ready”
 ENDWITH;

else if !dsack1 then S5 WITH
 grdy1.R = 1;
 ENDWITH;

else S4;

state S5:
goto S0 WITH
 grdy1.S = 1;
 ENDWITH;

@page
”EPROM Read, 150ns EPROMs”

state S8:
if !reset then S0 WITH
 lbg.S = 1;    ”slave disable”
 gbe.R = 1;    ”enable C40 global side”
 soe.S = 1;    ”disable slave pls”
 moe.R = 1;    ”enable master pls”
 grdy1.S = 1;  ”not ready”
 ENDWITH;

else goto S9;
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state S9:
if !reset then S0 WITH
 lbg.S = 1;    ”slave disable”
 gbe.R = 1;    ”enable C40 global side”
 soe.S = 1;    ”disable slave pls”
 moe.R = 1;    ”enable master pls”
 grdy1.S = 1;  ”not ready”
 ENDWITH;

else goto S10;

state S10:
if !reset then S0 WITH
 lbg.S = 1;    ”slave disable”
 gbe.R = 1;    ”enable C40 global side”
 soe.S = 1;    ”disable slave pls”
 moe.R = 1;    ”enable master pls”
 grdy1.S = 1;  ”not ready”
 ENDWITH;

else goto S11;

state S11:
if !reset then S0 WITH
 lbg.S = 1;    ”slave disable”
 gbe.R = 1;    ”enable C40 global side”
 soe.S = 1;    ”disable slave pls”
 moe.R = 1;    ”enable master pls”
 grdy1.S = 1;  ”not ready”
 ENDWITH;

else goto S12 WITH
 grdy1.R = 1;
 ENDWITH;

state S12:
if !reset then S0 WITH
 lbg.S = 1;    ”slave disable”
 gbe.R = 1;    ”enable C40 global side”
 soe.S = 1;    ”disable slave pls”
 moe.R = 1;    ”enable master pls”
 grdy1.S = 1;  ”not ready”
 ENDWITH;

else goto S0 WITH
 grdy1.S = 1;
 ENDWITH;




�����!��� !�� ��
�	
���
�	
 !� !�� �� ���
��

����

�������# ��  �"  
��!��� ���"����� � ���� ��"��� ��
�����
	�

@page
”Local Bus Request”

state S16: 
if !reset then S0 WITH
 lbg.S = 1;    ”slave disable”
 gbe.R = 1;    ”enable C40 global side” 
 soe.S = 1;    ”disable slave pls”
 moe.R = 1;    ”enable master pls”
 grdy1.S = 1;  ”not ready”
 ENDWITH;

else goto S17 WITH
 soe.R = 1;         ”enable slave PLS”
 ENDWITH;

state S17:
if !reset then S0 WITH
 lbg.S = 1;    ”slave disable”
 gbe.R = 1;    ”enable C40 global side” 
 soe.S = 1;    ”disable slave pls”
 moe.R = 1;    ”enable master pls”
 grdy1.S = 1;  ”not ready”
 ENDWITH;

else goto S18 WITH
 lbg.R = 1;    ”finally allow slave access”
 ENDWITH;

state S18:
if !reset then S0 WITH
 lbg.S = 1;    ”slave disable”
 gbe.R = 1;    ”enable C40 global side” 
 soe.S = 1;    ”disable slave pls”
 moe.R = 1;    ”enable master pls”
 grdy1.S = 1;  ”not ready”
 ENDWITH;

else if lbr then goto S19 WITH
 lbg.S = 1;    ”slave disable”
 ENDWITH;

else S18;

state S19:
if !reset then S0 WITH
 lbg.S = 1;    ”slave disable”
 gbe.R = 1;    ”enable C40 global side” 
 




�����!��� !�� ��
�	
���
�	
 !� !�� �� ���
��

����

�������# ��  �"  
��!��� ���"����� � ���� ��"��� ����

��	��

 soe.S = 1;    ”disable slave pls”
 moe.R = 1;    ”enable master pls”
 grdy1.S = 1;  ”not ready”
 ENDWITH;

else goto S20 WITH
 soe.S =1;          ”disable slave pls”
 ENDWITH;

state S20:
if !reset then S0 WITH
 lbg.S = 1;    ”slave disable”
 gbe.R = 1;    ”enable C40 global side” 
 soe.S = 1;    ”disable slave pls”
 moe.R = 1;    ”enable master pls”
 grdy1.S = 1;  ”not ready”
 ENDWITH;

else goto S0 WITH
 moe.R = 1;
 gbe.R = 1;
 ENDWITH;

@page
”make sure there are no undefined states”
state S21: goto S0;
state S22: goto S0;
state S23: goto S0;
state S24: goto S0;
state S25: goto S0;
state S26: goto S0;
state S27: goto S0;
state S28: goto S0;
state S29: goto S0;
state S30: goto S0;

”Power–Up”

 state S31:
goto S0 WITH
 lbg.S = 1;    ”slave disable”
 lbg.R = 0;    ”dummy err 6099”
 gbe.R = 1;    ”enable C40 global side”
 gbe.S = 0;    ”dummy err 6099”
 soe.S = 1;    ”disable slave PLS”
 soe.R = 0;    ”dummy err 6099”
 moe.R = 1;    ”enable master pls”
 moe.S = 0;    ”dummy err 6099”
 grdy1.S = 1;  ”not ready”
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 grdy1.R = 0;  ”dummy err 6099”
 ENDWITH;

@page
” Test vectors will not work with beta version of
” Abel 4.3
test_vectors

([clk,reset,gprom,rwr,rrd,mwr,mrd,lbr,mwb,
 dsack1,dsack0,dedlk,lberr,glock,oe] –> 
 [!sreg,grdy1,soe,moe,gbe,lbg])

[1,X,X,X,X,X,X,X,X,X,X,X,X,X,0]–>[S31,X,X,X,X,X];”1 power up”
[0,X,X,X,X,X,X,X,X,X,X,X,X,X,0]–>[S31,X,X,X,X,X];”2 power up”
[C,0,X,X,X,X,X,X,X,X,X,X,X,X,0]–>[S0,1,1,0,0,1]; ”3 resetstate”
[C,1,1,1,1,1,0,1,1,1,1,1,1,1,0]–>[S1,1,1,0,0,1];”4 master read”
[C,1,1,1,1,1,0,1,0,1,1,1,1,1,0]–>[S2,1,1,0,0,1];”5 mwb asserted”
[C,1,1,1,1,1,0,1,0,0,0,1,1,1,0]–>[S3,0,1,0,0,1];”6 data acked”
[C,1,1,1,1,1,1,1,1,1,1,1,1,1,0]–>[S0,1,1,0,0,1];”7 ready for nxt”
[C,1,1,1,1,0,1,1,1,1,1,1,1,1,0]–>[S1,1,1,0,0,1];”8 master write”
[C,1,1,1,1,1,0,1,0,1,1,1,1,1,0]–>[S2,1,1,0,0,1];”9 mwb asserted”
[C,1,1,1,1,1,0,1,0,0,0,1,1,1,0]–>[S3,0,1,0,0,1];”10 data acked”
[C,1,1,1,1,1,1,1,1,1,1,1,1,1,0]–>[S0,1,1,0,0,1];”11 rdy for nxt”
[C,1,1,1,0,1,1,1,1,1,1,1,1,1,0]–>[S4,1,1,0,0,1];”12 reg read”
[C,1,1,1,0,1,1,1,1,0,1,1,1,1,0]–>[S5,0,1,0,0,1];”13 data ackd”
[C,1,1,1,1,1,1,1,1,1,1,1,1,1,0]–>[S0,1,1,0,0,1];”14 rdy for nxt”
[C,1,0,1,1,1,1,1,1,1,1,1,1,1,0]–>[S8,1,1,0,0,1];”15 prom read”
[C,1,0,1,1,1,1,1,1,1,1,1,1,1,0]–>[S9,1,1,0,0,1];”16 prom read”
[C,1,0,1,1,1,1,1,1,1,1,1,1,1,0]–>[S10,1,1,0,0,1];”17 wait”
[C,1,0,1,1,1,1,1,1,1,1,1,1,1,0]–>[S11,1,1,0,0,1];”18 wait”
[C,1,0,1,1,1,1,1,1,1,1,1,1,1,0]–>[S12,0,1,0,0,1];”19 wait”
[C,1,1,1,1,1,1,1,1,1,1,1,1,1,0]–>[S0, 1,1,0,0,1];”20 rdy for nxt”
[C,1,1,1,1,1,1,0,1,1,1,1,1,1,0]–>[S16,1,1,1,1,1];”21slaverequest’
[C,1,1,1,1,1,1,0,1,1,1,1,1,1,0]–>[S17,1,0,1,1,1];”22 en slve pls”
[C,1,1,1,1,1,1,0,1,1,1,1,1,1,0]–>[S18,1,0,1,1,0];”23 slave grant”
[C,1,1,1,1,1,1,0,1,1,1,1,1,1,0]–>[S18,1,0,1,1,0];”24 slave aces”
[C,1,1,1,1,1,1,1,1,1,1,1,1,1,0]–>[S19,1,0,1,1,1];”25rescnd grant”
[C,1,1,1,1,1,1,1,1,1,1,1,1,1,0]–>[S20,1,1,1,1,1];”26disbl sl pls”
[C,1,1,1,1,1,1,1,1,1,1,1,1,1,0]–>[S0, 1,1,0,0,1];”27end sl acces”
[C,1,1,1,1,1,1,1,1,1,1,0,1,1,0]–>[S16,1,1,1,1,1];”29 deadlock”
[C,1,1,1,1,1,1,0,1,1,1,1,1,1,0]–>[S17,1,0,1,1,1];”30 en slve pls”
[C,1,1,1,1,1,1,0,1,1,1,1,1,1,0]–>[S18,1,0,1,1,0];”31 slave grant”
[C,1,1,1,1,1,1,0,1,1,1,1,1,1,0]–>[S18,1,0,1,1,0];”32 slave aces”
[C,1,1,1,1,1,1,1,1,1,1,1,1,1,0]–>[S19,1,0,1,1,1];”33rescnd grant”
[C,1,1,1,1,1,1,1,1,1,1,1,1,1,0]–>[S20,1,1,1,1,1];”34disbl sl pls”
[C,1,1,1,1,1,1,1,1,1,1,1,1,1,0]–>[S0, 1,1,0,0,1];”35end sl acces”

end U13C
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module         u14a
title          ’C40 Bus Control
Revision       1.0
Part           CY7C335
Abel Version   4.3 using Cypress fitter
Project        TMS320C40 I/O Card ’

U14a device ’p335’;

”Inputs”
clk, reset               pin 1,13;       ”clock, reset”
mrd,mwr,rrd,rwr          pin 12,11,10,9; ”decoded cycle” 
mwb,lbr,gprom            pin 7,6,5 ;     ”master/slave requests”
dedlk                    pin 4;        ”m/s deadlock”
!dsack0,!dsack1,lberr    pin 28,27,2;  ”cycle responses”
glock                    pin 3;        ”C40 lock”
oe                       pin 14;        ”output enable”

”Outputs”
pas  pin 18    istype ’invert,reg_RS’;”68K address strobe”
ds   pin 16    istype ’invert,reg_RS’;”68K data strobe”
rw   pin 17    istype ’invert,reg_RS’;”68K read/write bar”
rmc  pin 15    istype ’invert,reg_RS’;”68K read–mod–write”
siz0 pin 19    istype ’invert,reg_RS’;”68K size 0”
siz1 pin 20    istype ’invert,reg_RS’;”68K size 1”
fc1  pin 23    istype ’invert,reg_RS’;”68K function 1”  
fc2  pin 24    istype ’invert,reg_RS’;”68K function 0”

”Sets”
cycle  = [gprom,rwr,rrd,mwr,mrd];  ”cycle request” 
ack    = [dsack1,dsack0];          ”acknowledge” 
output = [pas,ds,rw,rmc,siz0,siz1,fc1,fc2]; ”68K ouputs”

”State Description”
P4,P3,P2,P1  node 34,33,32,31 istype ’reg’;
P0           pin  25          istype ’reg,invert’;
sreg = [P4,P3,P2,P1,!P0];
 S0 = [0,0,0,0,0];
 S1 = [0,0,0,0,1];
 S2 = [0,0,0,1,0];
 S3 = [0,0,0,1,1];
 S4 = [0,0,1,0,0];
 S5 = [0,0,1,0,1];
 S6 = [0,0,1,1,0];
 S7 = [0,0,1,1,1];
 S8 = [0,1,0,0,0];
 S9 = [0,1,0,0,1];
 S10 = [0,1,0,1,0];
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 S11 = [0,1,0,1,1];
 S12 = [0,1,1,0,0];
 S13 = [0,1,1,0,1];
 S14 = [0,1,1,1,0];
 S15 = [0,1,1,1,1];
 S16 = [1,0,0,0,0];
 S17 = [1,0,0,0,1];
 S18 = [1,0,0,1,0];
 S19 = [1,0,0,1,1];
 S20 = [1,0,1,0,0];
 S21 = [1,0,1,0,1];
 S22 = [1,0,1,1,0];
 S23 = [1,0,1,1,1];
 S24 = [1,1,0,0,0];
 S25 = [1,1,0,0,1];
 S26 = [1,1,0,1,0];
 S27 = [1,1,0,1,1];
 S28 = [1,1,1,0,0];
 S29 = [1,1,1,0,1];
 S30 = [1,1,1,1,0];
 S31 = [1,1,1,1,1];

”Misc”
rwmem  pin 26 istype ’reg_RS,invert’; ”r/w flag”

H,L,X,C,Z = 1,0,.X.,.C.,.Z.;

equations
output.OE = !oe;         ”set output enable”
output.CLK = clk;        ”clock the output regs”
sreg.CLK = clk;          ”and state regs”
rwmem.CLK = clk;         ”and r/w store”

@page

state_diagram sreg
state S0:
if (!reset # !dedlk) then S0 WITH
 pas.S = 1;    ”no strobe”
 ds.S= 1;      ”no strobe”
 rw.S = 1;     ”read”
 rwmem.S = 1;  ”flag for mem”
 rmc.S = 1;    ”no rmc
 siz0.R = 1    ”set for”
 siz1.R = 1;   ”32–bit xfers”
 fc1.R = 1;    ”set for supervisory”
 fc2.S = 1;    ”data access”
 ENDWITH;
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else if (!mrd & !rwmem & lbr) then S1 WITH   ”master read”  
 rw.S = 1;          ”assert read/write”
 rwmem.S =1;
 ENDWITH;

else if (!mrd & rwmem & lbr) then S2 WITH    ”master read”  
 pas.R = 1;         ”assert pas”
 ds.R = 1;          ”and ds”
 ENDWITH;

else if (!mwr & rwmem & lbr) then S8 WITH    ”master write”
  rw.R = 1;         ”assert r/w”
 rwmem.R = 1;
 ENDWITH;

else if (!mwr & !rwmem & lbr) then S9 WITH   ”master write” 
pas.R = 1;          ”assert pas only”
 ENDWITH;

else if (!rrd & !rwmem & lbr) then S16 WITH  ”reg read”
 rw.S = 1;          ”assert r/w”
 rwmem.S = 1;
 ENDWITH;

else if (!rrd & rwmem & lbr) then S17 WITH   ”reg read”
 pas.R = 1;         ”assert pas”
 ds.R = 1;          ”and ds”
 ENDWITH;

else if (!rwr & rwmem & lbr) then S24 WITH   ”reg write”  
rw.R = 1;
 rwmem.R = 1;
 ENDWITH;

else if (!rwr & !rwmem & lbr) then S25 WITH
 pas.R = 1;         ”assert pas only”
 ENDWITH;

else S0 WITH
 pas.S = 1;    ”no strobe”
 ds.S= 1;      ”no strobe”
 rw.S = 1;     ”read”
 rwmem.S = 1;  ”flag for mem”
 rmc.S = 1;    ”no rmc”
 siz0.R = 1;   ”set for”
 siz1.R = 1;   ”32–bit xfers”
 fc1.R = 1;    ”set for supervisory”
 fc2.S = 1;    ”data access”
 ENDWITH;
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@page
”Master Read”

state S1:
if (!reset # !dedlk) then S0 WITH
 pas.S = 1;    ”no strobe”
 ds.S= 1;      ”no strobe”
 rw.S = 1;     ”read”
 rwmem.S = 1;  ”flag for mem”
 rmc.S = 1;    ”no rmc”
 siz0.R = 1;   ”set for”
 siz1.R = 1;   ”32–bit xfers”
 fc1.R = 1;    ”set for super”
 fc2.S = 1;    ”data access”
 ENDWITH;

else S2 WITH
 pas.R = 1;
 ds.R = 1;
 ENDWITH;

state S2:
if (!reset # !dedlk) then S0 WITH
 pas.S = 1;    ”no strobe”
 ds.S= 1;      ”no strobe”
 rw.S = 1;     ”read”
 rwmem.S = 1;  ”flag for mem”
 rmc.S = 1;    ”no rmc”
 siz0.R = 1;   ”set for”
 siz1.R = 1;   ”32–bit xfers”
 fc1.R = 1;    ”set for super”
 fc2.S = 1;    ”data access”
 ENDWITH;

else if !mwb then S3;         ”wait for !mwb”

else S2;

state S3:
if (!reset # !dedlk) then S0 WITH
 pas.S = 1;    ”no strobe”
 ds.S= 1;      ”no strobe”
 rw.S = 1;     ”read”
 rwmem.S = 1;  ”flag for mem”
 rmc.S = 1;    ”no rmc”
 siz0.R = 1;   ”set for”
 siz1.R = 1;   ”32–bit xfers”
 fc1.R = 1;    ”set for supervisory”
 fc2.S = 1;    ”data access”
 ENDWITH;
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else if ((!dsack1 & !dsack0) # !lberr) then S4 
” WITH 
” grdy1.R = 1” 
ENDWITH;

else S3;

state S4:
goto S0 WITH
 pas.S = 1;
 ds.S = 1;
 ENDWITH;

@page
”Master Write”

state S8:
if (!reset # !dedlk) then S0 WITH
 pas.S = 1;    ”no strobe”
 ds.S= 1;      ”no strobe”
 rw.S = 1;     ”read”
 rwmem.S = 1;
 rmc.S = 1; ”  no rmc”
 siz0.R = 1;   ”set for”
 siz1.R = 1;   ”32–bit xfers”
 fc1.R = 1;    ”set for supervisory”
 fc2.S = 1;    ”data access”
 ENDWITH;

else S9 WITH
 pas.R = 1;
 ENDWITH;

state S9:
if (!reset # !dedlk) then S0 WITH
 pas.S = 1;    ”no strobe”
 ds.S= 1;      ”no strobe”
 rw.S = 1;     ”read”
 rwmem.S = 1;
 rmc.S = 1;    ”no rmc”
 siz0.R = 1;   ”set for”
 siz1.R = 1;   ”32–bit xfers”
 fc1.R = 1;    ”set for supervisory”
 fc2.S = 1;    ”data access”
 ENDWITH;

else S10 WITH
 ds.r = 1;
 ENDWITH;
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state S10:
if (!reset # !dedlk) then S0 WITH
 pas.S = 1;    ”no strobe”
 ds.S= 1;      ”no strobe”
 rw.S = 1;     ”read”
 rwmem.S = 1;
 rmc.S = 1;    ”no rmc”
 siz0.R = 1;   ”set for”
 siz1.R = 1;   ”32–bit xfers”
 fc1.R = 1;    ”set for super”
 fc2.S = 1;    ”data access”
 ENDWITH;

else if !mwb then S11;
else S10;

state S11:
if (!reset # !dedlk) then S0 WITH
 pas.S = 1;    ”no strobe”
 ds.S= 1;      ”no strobe”
 rw.S = 1;     ”read”
 rwmem.S = 1;
 rmc.S = 1;    ”no rmc”
 siz0.R = 1;   ”set for”
 siz1.R = 1;   ”32–bit xfers”
 fc1.R = 1;    ”set for supervisory”
 fc2.S = 1;    ”data access”
 ENDWITH;

else if ((!dsack1 & !dsack0) # !lberr) then S12;

else S11;

state S12:
goto S0 WITH
 pas.S = 1;
 ds.S = 1;
 ENDWITH;

@page
”Register Read”

state S16:
if !reset then S0 WITH
 pas.S = 1;    ”no strobe”
 ds.S= 1;      ”no strobe”
 rw.S = 1;     ”read”
 rwmem.S = 1;
 rmc.S = 1;    ”no rmc”
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 siz0.R = 1;   ”set for”
 siz1.R = 1;   ”32–bit xfers”
 fc1.R = 1;    ”set for super”
 fc2.S = 1;    ”data access”
 ENDWITH;

else S17 WITH
 pas.R = 1;
 ds.R =1;
 ENDWITH;

state S17:
if !reset then S0 WITH
 pas.S = 1;    ”no strobe”
 ds.S= 1;      ”no strobe”
 rw.S = 1;     ”read”
 rwmem.S = 1;
 rmc.S = 1;    ”no rmc”
 siz0.R = 1;   ”set for”
 siz1.R = 1;   ”32–bit xfers”
 fc1.R = 1;    ”set for super”
 fc2.S = 1;    ”data access”
 ENDWITH;

else if !dsack1 then S18 
”WITH 
” grdy1.R = 1
” ENDWITH;

else S17;

state S18:
goto S0 WITH
 pas.S = 1;
 ds.S = 1;
 ENDWITH;

@page
”Register Write”

state S24:
if !reset then S0 WITH
 pas.S = 1;    ”no strobe”
 ds.S= 1;      ”no strobe”
 rw.S = 1;     ”read”
 rwmem.S = 1;
 rmc.S = 1;    ”no rmc”
 siz0.R = 1;   ”set for”
 siz1.R = 1;   ”32–bit xfers”
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 siz1.R = 1;   ”32–bit xfers”
 fc1.R = 1;    ”set for supervisory”
 fc2.S = 1;    ”data access”
ENDWITH;

else S25 WITH
 pas.R = 1;
 ENDWITH;

state S25:
if !reset then S0 WITH
 pas.S = 1;    ”no strobe”
 ds.S= 1;      ”no strobe”
 rw.S = 1;     ”read”
 rwmem.S = 1;
 rmc.S = 1;    ”no rmc”
 siz0.R = 1;   ”set for”
 siz1.R = 1;   ”32–bit xfers”
 fc1.R = 1;    ”set for supervisory”
 fc2.S = 1;    ”data access”
 ENDWITH;

else S26 WITH
 ds.r = 1;
 ENDWITH;

state S26:
if !reset then S0 WITH
 pas.S = 1;    ”no strobe”
 ds.S= 1;      ”no strobe”
 rw.S = 1;     ”read”
 rwmem.S = 1;
 rmc.S = 1;    ”no rmc”
 siz0.R = 1;   ”set for”
 siz1.R = 1;   ”32–bit xfers”
 fc1.R = 1;    ”set for supervisory”
 fc2.S = 1;    ”data access”
 ENDWITH;

else if !dsack1 then S27;

else S26;

state S27:
goto S0 WITH
 pas.S = 1;
 ds.S = 1;
 ENDWITH;
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@page
”Power–Up”

state S31:
goto S0 WITH
 pas.S = 1;    ”no strobe”
 pas.R = 0;    ”error 6099 fix”
 ds.S= 1;      ”no strobe”
 ds.R= 0;      ”error 6099 fix”
 rw.S = 1;     ”read”
 rwmem.S = 1;
 rw.R = 0;     ”error 6099 fix”
 rmc.S = 1;    ”no rmc”
 rmc.R = 0;    ”error 6099 fix”
 siz0.R = 1;   ”set for”
 siz0.S = 0;   ”error 6099 fix”
 siz1.R = 1;   ”32–bit xfers”
 siz1.S = 0;   ”error 6099 fix”
 fc1.R = 1;    ”set for supervisory”
 fc1.S = 0;    ”error 6099 fix”
 fc2.S = 1;    ”data access”
 fc2.R = 0;    ”error 6099 fix”
ENDWITH;

@page
test_vectors

([clk,reset,gprom,rwr,rrd,mwr,mrd,lbr,mwb,
 dsack1,dsack0,dedlk,lberr,glock,oe] –> 
[!sreg,rwmem,fc2,fc1,siz1,siz0,rmc,rw,ds,pas])

”1 power up”
[1,X,X,X,X,X,X,X,X,X,X,X,X,X,0] –> [S31,X,X,X,X,X,X,X,X,X];  
”2 power up”
[0,X,X,X,X,X,X,X,X,X,X,X,X,X,0] –> [S31,X,X,X,X,X,X,X,X,X];  
”3 reset state” 
[C,0,X,X,X,X,X,X,X,X,X,X,X,X,0] –> [S0, 1,1,0,0,0,1,1,1,1]; 
”4 master read” 
[C,1,1,1,1,1,0,1,1,1,1,1,1,1,0] –> [S2, 1,1,0,0,0,1,1,0,0]; 
”5 mwb  asserted”
[C,1,1,1,1,1,0,1,0,1,1,1,1,1,0] –> [S3, 1,1,0,0,0,1,1,0,0]; 
”6 data acked” 
[C,1,1,1,1,1,0,1,0,0,0,1,1,1,0] –> [S4, 1,1,0,0,0,1,1,0,0]; 
”7 ready for  nxt”
[C,1,1,1,1,1,1,1,1,1,1,1,1,1,0] –> [S0, 1,1,0,0,0,1,1,1,1]; 
”8 master  write”
[C,1,1,1,1,0,1,1,1,1,1,1,1,1,0] –> [S8, 0,1,0,0,0,1,0,1,1]; 
”9 assert pas” 
[C,1,1,1,1,0,1,1,1,1,1,1,1,1,0] –> [S9, 0,1,0,0,0,1,0,1,0];
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”10 assert ds” 
[C,1,1,1,1,0,1,1,1,1,1,1,1,1,0] –> [S10,0,1,0,0,0,1,0,0,0]; 
”11 mwb” 
[C,1,1,1,1,0,1,1,0,1,1,1,1,1,0] –> [S11,0,1,0,0,0,1,0,0,0]; 
”12 data ackd” 
[C,1,1,1,1,0,1,1,0,0,0,1,1,1,0] –> [S12,0,1,0,0,0,1,0,0,0]; 
”13 ready for  next”
[C,1,1,1,1,1,1,1,1,1,1,1,1,1,0] –> [S0, 0,1,0,0,0,1,0,1,1]; 
”14 reg read” 
[C,1,1,1,0,1,1,1,1,1,1,1,1,1,0] –> [S16,1,1,0,0,0,1,1,1,1]; 
”15 assert  strobes”
[C,1,1,1,0,1,1,1,1,1,1,1,1,1,0] –> [S17,1,1,0,0,0,1,1,0,0]; 
”16 data ackd” 
[C,1,1,1,0,1,1,1,1,0,1,1,1,1,0] –> [S18,1,1,0,0,0,1,1,0,0]; 
”17 ready for  nxt”
[C,1,1,1,1,1,1,1,1,1,1,1,1,1,0] –> [S0, 1,1,0,0,0,1,1,1,1]; 
”18 reg write” 
[C,1,1,0,1,1,1,1,1,1,1,1,1,1,0] –> [S24,0,1,0,0,0,1,0,1,1]; 
”19 assert pas” 
[C,1,1,0,1,1,1,1,1,1,1,1,1,1,0] –> [S25,0,1,0,0,0,1,0,1,0]; 
”20 assert ds” 
[C,1,1,0,1,1,1,1,1,1,1,1,1,1,0] –> [S26,0,1,0,0,0,1,0,0,0]; 
”21 data ackd” 
[C,1,1,0,1,1,1,1,1,0,1,1,1,1,0] –> [S27,0,1,0,0,0,1,0,0,0]; 
”22 ready for  next”
[C,1,1,1,1,1,1,1,1,1,1,1,1,1,0] –> [S0, 0,1,0,0,0,1,0,1,1];

end u14a
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module         u15a
title          ’C40 Bus Control
Revision       1.0
Part           CY7C335
Abel Version   4.30
Project        TMS320C40 I/O Card ’

U15a device ’p335’;

”Inputs”
clk, reset     pin 1,13;  ”clock, reset”
pas,ds         pin 12,11;  ”address,data strobe”
rw,rmc         pin 10,9;  ”read/write strobes”
siz0,siz1      pin 7,6;  ”bus sizing”
fc0,fc1,fc2    pin 5,4,3;”function codes”
lbg            pin 2;   ”local bus grant”
oe             pin 14;   ”output enable”

”Outputs”
dsack0    pin 15    istype ’invert,reg_RS’; ”data ack 0”
dsack1    pin 17    istype ’invert,reg_RS’; ”data ack 1”
lberr     pin 19    istype ’invert,reg_RS’; ”bus error”
gstrb0    pin 23    istype ’invert,reg_RS’; ”C40 mem strobe”
grw0      pin 25    istype ’invert,reg_RS’; ”C40 read/write”

”Sets”
size   = [siz1,siz0];    ”size”
func   = [fc2,fc1,fc0];  ”function”
output = [grw0,gstrb0,lberr,dsack1,dsack0];

”State Description”
P3,P2,P1,P0    node 34,33,32,31    istype ’reg’;
sreg = [P3,P2,P1,P0];
 S0 = [0,0,0,0];
 S1 = [0,0,0,1];
 S2 = [0,0,1,0];
 S3 = [0,0,1,1];
 S4 = [0,1,0,0];
 S5 = [0,1,0,1];
 S6 = [0,1,1,0];
 S7 = [0,1,1,1];
 S8 = [1,0,0,0];
 S9 = [1,0,0,1];
 S10 = [1,0,1,0];
 S11 = [1,0,1,1];
 S12 = [1,1,0,0];
 S13 = [1,1,0,1];
 S14 = [1,1,1,0];
 S15 = [1,1,1,1];
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”Misc”
!rwmem pin  27 istype ’reg_RS,invert’; ”r/w flag”
H,L,X,C,Z = 1,0,.X.,.C.,.Z.;

equations
output.OE = !oe; ”set output enable”
output.CLK = clk;”clock the output regs”
sreg.CLK = clk;  ”and state regs”
rwmem.CLK = clk; ”and r/w store”

@page
state_diagram sreg
state S0:

if (!reset) then S0 WITH
 dsack0.S = 1; ”deassert”
 dsack1.S = 1; ”all”
 lberr.S = 1;  ”strobes”
 gstrb0.S = 1; ”deassert C40”
 grw0.R = 1;   ”strobe, read”
 rwmem.S = 1;  ”set to read”
 ENDWITH;

else if (!lbg) then S1;

else S0 WITH
 dsack0.S = 1; ”deassert”
 dsack1.S = 1; ”all”
 lberr.S = 1;  ”strobes”
 gstrb0.S = 1; ”deassert C40”
 grw0.R = 1;   ”strobe, read”
 rwmem.S = 1;  ”set to read”
 ENDWITH;

@page
”Sort Slave Request”
state S1:

”Reset” 
if (!reset) then S0 WITH
 dsack0.S = 1; ”deassert”
 dsack1.S = 1; ”all”
 lberr.S = 1;  ”strobes”
 gstrb0.S = 1; ”deassert C40”
 grw0.R = 1;   ”strobe, read”
 rwmem.S = 1;  ”set to read”
 ENDWITH;
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”32–Bit Read”
else if (!pas & !ds & rw & !rwmem & !siz0 & !siz1) then S2 WITH 
grw0.S = 1;
 rwmem.S = 1;
 ENDWITH;

else if (!pas & !ds & rw & rwmem & !siz0 & !siz1) then S3 WITH 
gstrb0.R = 1;
 ENDWITH;

”32–Bit Write”
else if (!pas & !ds & !rw & rwmem & !siz0 & !siz1) then S2 WITH 
grw0.R = 1;
 rwmem.R = 1;
 ENDWITH;

else if (!pas & !ds & !rw & !rwmem & !siz0 & !siz1) then S3 WITH 
gstrb0.R = 1;
 ENDWITH;

”Illegal Access (non–32 bit access)”
 else if (!pas & !ds & (rw # !rw) & (siz0 # siz1)) then S9 WITH 
lberr.R = 1;
 ENDWITH;

else S1;

@page
”32–Bit Read/Write”

state S2:
goto S3 WITH
 gstrb0.R = 1;
 ENDWITH;

state S3:
goto S4 WITH
 dsack0.R = 1;
 dsack1.R = 1;
 ENDWITH;

state S4:
if pas then S0 WITH
 dsack0.S = 1;
 dsack1.S = 1;
 gstrb0.S = 1;
 ENDWITH;
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else S4;

@page
”Illegal Access”

state S9:
if pas then S0 WITH
 lberr.S = 1;
 ENDWITH

@page
”Power–Up”

state S15:
goto S0 WITH
 dsack0.S = 1; ”no ack”
 dsack0.R = 0; ”error 6099 fix”
 dsack1.S = 1; ”no ack”
 dsack1.R = 0; ”error 6099 fix”
 rwmem.S = 1;  ”r/w mem”
 rwmem.R = 0;  ”error 6099 fix”
 lberr.S = 1;  ”no bus error”
 lberr.R = 0;  ”error 6099 fix”
 gstrb0.S = 1; ”no strobe”
 grw0.S = 1;   ”read”
 ENDWITH;

@page
test_vectors

([clk,reset,pas,ds,rw,rmc,siz0,siz1,fc0,fc1,fc2,lbg,oe] –> 
[!sreg,rwmem,dsack0,dsack1,lberr,gstrb0,grw0])

[1,X,X,X,X,X,X,X,X,X,X,X,0]–>[S15,X,X,X,X,X,X];”1 power up”
[0,X,X,X,X,X,X,X,X,X,X,X,0]–>[S15,X,X,X,X,X,X];”2 power up”
[C,0,X,X,X,X,X,X,X,X,X,X,0]–>[S0, 1,1,1,1,1,1];”3 reset state”
[C,1,1,1,1,1,1,1,X,X,X,0,0]–>[S1, 1,1,1,1,1,1];”4 slave read,lbg”
[C,1,0,1,1,1,0,0,X,X,X,0,0]–>[S1, 1,1,1,1,1,1];”5 pas asserted”
[C,1,0,0,1,1,0,0,X,X,X,0,0]–>[S3, 1,1,1,1,0,1];”6 and ds,strobe”
[C,1,0,0,1,1,0,0,X,X,X,0,0]–>[S4, 1,0,0,1,0,1];”7 ack”
[C,1,0,0,1,1,0,0,X,X,X,0,0]–>[S4, 1,0,0,1,0,1];”8 wtfor pas rel”
[C,1,1,1,1,1,1,1,X,X,X,1,0]–>[S0, 1,1,1,1,1,1];”9 dne, rel gstrb”
[C,1,1,1,0,1,1,1,X,X,X,0,0]–>[S1, 1,1,1,1,1,1];”10 slav wrte,lbg”
[C,1,0,1,0,1,0,0,X,X,X,0,0]–>[S1, 1,1,1,1,1,1];”11 pas assert”
[C,1,0,0,0,1,0,0,X,X,X,0,0]–>[S2, 0,1,1,1,1,0];”12 and ds”
[C,1,0,0,0,1,0,0,X,X,X,0,0]–>[S3, 0,1,1,1,0,0];”13 asert strob”
[C,1,0,0,0,1,0,0,X,X,X,0,0]–>[S4, 0,0,0,1,0,0];”14 ack”
[C,1,0,0,0,1,0,0,X,X,X,0,0]–>[S4, 0,0,0,1,0,0];”15 wtfor pas rel”
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[C,1,1,1,1,1,1,1,X,X,X,1,0]–>[S0, 0,1,1,1,1,0];”16done,rel gstrb”
[C,1,1,1,1,1,1,1,X,X,X,0,0]–>[S1, 0,1,1,1,1,0];”17 slav read,lbg”
[C,1,0,1,1,1,0,0,X,X,X,0,0]–>[S1, 0,1,1,1,1,0];”18 pas asserted”
[C,1,0,0,1,1,0,0,X,X,X,0,0]–>[S2, 1,1,1,1,1,1];”19 & ds,r/w asrt”
[C,1,0,0,1,1,0,0,X,X,X,0,0]–>[S3, 1,1,1,1,0,1];”20 and strobe”
[C,1,0,0,1,1,0,0,X,X,X,0,0]–>[S4, 1,0,0,1,0,1];”21 ack”
[C,1,0,0,1,1,0,0,X,X,X,0,0]–>[S4, 1,0,0,1,0,1];”22 wtfor pas rel”
[C,1,1,1,1,1,1,1,X,X,X,1,0]–>[S0, 1,1,1,1,1,1];”23done,rel gstrb”
[C,1,1,1,1,1,1,1,X,X,X,0,0]–>[S1, 1,1,1,1,1,1];”24 bad acess,lbg”
[C,1,0,1,1,1,0,1,X,X,X,0,0]–>[S1, 1,1,1,1,1,1];”25 pas asserted”
[C,1,0,0,1,1,0,1,X,X,X,0,0]–>[S9, 1,1,1,0,1,1];”26 & ds, error”
[C,1,0,0,1,1,0,1,X,X,X,0,0]–>[S9, 1,1,1,0,1,1];”27 wtfor pas rel”
[C,1,1,1,1,1,1,1,X,X,X,1,0]–>[S0, 1,1,1,1,1,1];”28done,rel lberr”
[C,1,1,1,0,1,1,1,X,X,X,0,0]–>[S1, 1,1,1,1,1,1];”29 slv write,lbg”
[C,1,0,1,0,1,0,0,X,X,X,0,0]–>[S1, 1,1,1,1,1,1];”30 pas asserted”
[C,1,0,0,0,1,0,0,X,X,X,0,0]–>[S2, 0,1,1,1,1,0];”31 and ds”
[C,1,0,0,0,1,0,0,X,X,X,0,0]–>[S3, 0,1,1,1,0,0];”32 assert strobe”
[C,1,0,0,0,1,0,0,X,X,X,0,0]–>[S4, 0,0,0,1,0,0];”33 ack”
[C,1,0,0,0,1,0,0,X,X,X,0,0]–>[S4, 0,0,0,1,0,0];”34 wtfor pas rel”
[C,1,1,1,1,1,1,1,X,X,X,1,0]–>[S0, 0,1,1,1,1,0];”35done,rel gstrb”
[C,1,1,1,0,1,1,1,X,X,X,0,0]–>[S1, 0,1,1,1,1,0];”36 slav wrte,lbg”
[C,1,0,1,0,1,0,0,X,X,X,0,0]–>[S1, 0,1,1,1,1,0];”37 pas asserted”
[C,1,0,0,0,1,0,0,X,X,X,0,0]–>[S3, 0,1,1,1,0,0];”38 & ds,asrt str”
[C,1,0,0,0,1,0,0,X,X,X,0,0]–>[S4, 0,0,0,1,0,0];”39 ack”
[C,1,0,0,0,1,0,0,X,X,X,0,0]–>[S4, 0,0,0,1,0,0];”40 wtfor pas rel”
[C,1,1,1,1,1,1,1,X,X,X,1,0]–>[S0, 0,1,1,1,1,0];”41done,rel gstrb”

end u15a
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