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- Alias -

alias
alias
a\i‘as
alias
alias
alias

alias

alias
alias

alias

alias
alias
aliss
alias
alias
alias
alias
a\i;s
aias

alias

- Group -

Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic

Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic
Math and Logic

EEEE
EEEE
EEEE
EEEE
EEEE

EEEE
EEEE
EEEE
EEEE
EEEE
EEEE
EEEE
EEEE
EEEE
EEEE
EEEE
EEEE
EEEE
EEEE
EEEE

0000000
0000000
0000001
0000010
0000011
0000100
0000101
0000110
0000111
0001000
0001001
0001010
0001011
0001100
0001101
0001110
0001111
0010000
0010001
0010010
0010011
0010100
0010101
0010110
0010111
0011000
0011001
0011010
0011011
0011100
0011101
0011110
0011111
0100000
0100001
0100010
0100011
0100100
0100101
0100110
0100111
0100000
0100001
0100010
0100011
0100100
0100101
0100110
0100111
0101000
0101001
0101010
0101011
0101100
0101101
0101110
0101111
0110000
0110001
0110001
0110010
0110010
0110011
0110011
0110100
0110100
0110101
0110101
0110110
0110110
0110111
0110111
0111000
0111001
0111010
0111011
0111100
0111100
0111101
0111101
0111110
0111110
0111111
1000008
1000000
100001N
1000010
1000108
1000100
1000110
1000110
1000111
1000111
1001000
1001000
1001001
1001001
1001001
1001001
1001010
1001010
1001010
1001010
1001010

-Encoding -
000 000000000
€CZI DDDDDDDDD
€CZI DDDDDDDDD
€zI DDDDDDDDD
€zI DDDDDDDDD
CZI DDDDDDDDD
CZI DDDDDDDDD
€zI DDDDDDDDD
€zI DDDDDDDDD
CZI DDDDDDDDD
CZI DDDDDDDDD
CZI DDDDDDDDD
€ZI DDDDDDDDD
€CZI DDDDDDDDD
€zI DDDDDDDDD
€CzI DDDDDDDDD
CZI DDDDDDDDD
CZI DDDDDDDDD
€zI DDDDDDDDD
€zI DDDDDDDDD
CZI DDDDDDDDD
CzI DDDDDDDDD
€ZI DDDDDDDDD
€ZI DDDDDDDDD
CZI DDDDDDDDD
€zI DDDDDDDDD
€CZI DDDDDDDDD
CZI DDDDDDDDD
€CzI DDDDDDDDD
€zI DDDDDDDDD
CZI DDDDDDDDD
CZI DDDDDDDDD
€zI DDDDDDDDD
€ZI DDDDDDDDD
CZI DDDDDDDDD
CZI DDDDDDDDD
€ZI DDDDDDDDD
€CZI DDDDDDDDD
€zI DDDDDDDDD
€CzI DDDDDDDDD
CZI DDDDDDDDD
CZI DDDDDDDDD
€zI DDDDDDDDD
€zI DDDDDDDDD
CZI DDDDDDDDD
CZI DDDDDDDDD
€ZI DDDDDDDDD
€CZI DDDDDDDDD
CZI DDDDDDDDD
€zI DDDDDDDDD
€CZI DDDDDDDDD
CZI DDDDDDDDD
€CzI DDDDDDDDD
€zI DDDDDDDDD
CZI DDDDDDDDD
CZI DDDDDDDDD
€zI DDDDDDDDD
€ZI DDDDDDDDD
CzI DDDDDDDDD
€z0 DDDDDDDDD
€zI DDDDDDDDD
€Z0 DDDDDDDDD
CZI DDDDDDDDD
€20 DDDDDDDDD
€zI DDDDDDDDD
€z0 DDDDDDDDD
CZI DDDDDDDDD
€20 DDDDDDDDD
€zI DDDDDDDDD
€z0 DDDDDDDDD
CZI DDDDDDDDD
€20 DDDDDDDDD
€CZI DDDDDDDDD
€zI DDDDDDDDD
€CzI DDDDDDDDD
CZI DDDDDDDDD
CZI DDDDDDDDD
€20 DDDDDDDDD
€zI DDDDDDDDD
€z0 DDDDDDDDD
CzI DDDDDDDDD
€20 DDDDDDDDD
€ZI DDDDDDDDD
NNI DDDDDDDDD
00I 000000000
NNI DDDDDDDDD
000 DDDDDDDDD
NNI DDDDDDDDD
000 DDDDDDDDD
NNI DDDDDDDDD
001 000000000
NNI DDDDDDDDD
000 DDDDDDDDD
NNI DDDDDDDDD
000 DDDDDDDDD
ONI DDDDDDDDD
00I 000000000
1NI DDDDDDDDD
100 DDDDDDDDD
ONI DDDDDDDDD
000 DDDDDDDDD

DI
101 DDDDDDDDD
111 DDDDDDDDD

000000000
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSS585SSS
SSSSSSSSS
SSSSSSSSS
SSS588SSS
SSSSSSSSS
SSsssssss
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSS5SSS
SSSSS8SSS
SSSSSSSSS
SSSSSSSSS
SSS5858SSS
SSSSSSSSS
Sssssssss
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSS8SSS
SSS588SSS
SSsssssss
SSsssssss
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSsss
SSS585SSSS
SSSSSSSSS
SSsssssss
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSS8SSS
SSS588SSS
SSSSSSsss
SSsssssss
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
DDDDDDDDD
SSSSSSSSS
DDDDDDDDD
SSSSSSSSS
DDDDDDDDD
EEERLLLLT
DDDDDDDDD
SSsssssss
DDDDDDDDD
SSSSSSSSS
DDDDDDDDD
SSSSSSSSS
DDDDDDDDD
SSSSSSSSS
SSSSSSSSS
SSSSS8SSS
SSSSSSSSS
SSSSSSsss
DDDDDDDDD
SSSSSSSSS
DDDDDDDDD
SSSSSSSSS
DDDDDDDDD
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
000000000
SSSSSSSSS
000000000
SSSSSSsss
Sssssssss
SSSSSSSSS
000000000
SSSSSSSSS
000000000
SSSSSSSSS
SSSSSSSSS
SSSSSSSSS
000000000
SSSSSSSSS
000000000
SSS5S5SSSS
000000000
SSSSS5SSS

- Assembly S;
Noe

ROR D, {#}s
ROL D, {#}s
SHR D, {#}S
SHL D, {#}s
RCR D, {#}s
RCL D, {#}s
SAR D, {#}s
saL D, {#}s
ADD D, {#}s
aDDX D, (#)S
ADDS D, {#}S
ADDSX D, {#}S
suB D, {#}s
SUBX D, {#}S
SUBS D, {#}s
SUBSX D, {#}S
e D, {#}s
CMPX D, {#}S
cMPS D, {#}S
CMPSX D, {#}S
CMPR D, {#}s
cMPM D, {#}S
SUBR D, {#}S
CMPSUB D, {#}S
FGE D, {#}S
FLE D, {#}s
FGES D, {#}S
FLES D, {#}s
suMc D, {#}S
suMNC D, (#}S
SuMz D, {#}s
suMNz D, (#}S
TESTB D, {#}S
TESTBN D, (#}S
TESTB D, {#}S
TESTBN D, {#}S
TESTB D, {#}S
TESTBN D, {#}S
TESTB D, {#}S
TESTBN D, {#}S
BITL D, {#}s
BITH D, {#}S
BITC D, {#}S
BITNC D, {#}S
BITZ D, (#}S
BITNZ D, {#}S
BITRND D, {#}S
BITNOT D, {#}S
AND D, {#}s
ANDN D, {#}S
oR D, {#}s
XOR D, {#}s
MUXC D, {#}S
MUXNC D, {#}S
MUXZ D, {#}s
MUXNZ D, {#}S
MoV D, {#}s
NOT D, {#}s
NoT D

ABS D, {#}s
aBs D

NEG D, {#}s
NEG D
NEGC D, {#}S
NEGC D
NEGNC D, {#}S
NEGNC D
NEGZ D, {#}S
NEGZ D
NEGNZ D, {(#)S
NEGNZ D
INCMOD D, {#}S
DECMOD D, {#}S
ZEROX D, ({#}s
SIGNX D, {#}S
ENCOD D, {#}S
ENCOD D
ONES D, {#}s
ONES D
TEST D, (#)S
TEST D
TESIN D, {#}S
SETNIB D, (#)S,#N
SETNIB (#}S
GETNIB D, {#}S 4N
GETNIB D
ROLNIB D, {#}S,#N
ROLNIB D

SETBYTE D, {#}S,#N
SETBYTE {#}S
GETBYTE D, {#}S, #N

8
|

ROLBYTE D, {#}S,#N
D

SETWORD D, {#}S,#N
SETWORD {#}S
GETWORD D, {#}S, #N
GETWORD D
ROLWORD D, {#1S, #N
ROLWORD
ALTSN

o

D, {#}s

ALTGN D, {#}S

O WL s = soyious

yntax -

{WC/Wa/WCz}
{WC/Wz/WCzZ )
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCzZ)
{WC/Wz/WCZ}
{WC/Wz/WCz}
{WC/Wz/WCzZ )
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCzZ)
{WC/Wz/WCzZ}
{WC/Wz/WCz}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCzZ )
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}

WC/WZ

ORC/ORZ
XORC/XORZ
XORC/XORZ

{wcz}

{wez}

{wez}

{wcz}

(wcz}

wez}

{wcz}

{(wezy
{WC/Wz/WCZ}
{WC/Wz/WCZ )
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCz}
{WC/Wz/WCzZ)
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCzZ )
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wa/WCz}
{WC/Wz/WezZ)
{WC/Wz/WCZ}
{WC/Wz/WCz}
{WC/Wz/WCZ )
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WCZ}
{WC/Wz/WezZ)
{WC/Wz/WCz}
{WC/Wz/WCz}
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- Description -

No operation.
Rotate right. D = [31:0] of ({D[31:0], D[31:0]) >> 514:01). C
Rotate left. D = [63:32] of ({D[31:0], D[31:0]} << s[4:01). C
Shift right. D = (31:0] of ({32'b0, D[31:0]} >> 514:01). C
Shift left. D = [63:32] of ({D[31:0], 32'b0} << s[4:0D). €
Rotate carry right. D = [31:0] of ({{32(C}}, D[31:0]) >> 514:01). C

carry left. D = [63:32] of ({D[31:0], (32(C}}} << s04:01). C

shift arithmeti

right. D = [31:0] of ({{32(D[31]}}, D[31:0]} >> S[4:0]).
left. D = [63:32] of ({D[31:0], {32{D[0]}}}
Add S into D. D=D+s.

Add (S + C) into D, extended.

shift arithmet: << 5[4:0]). C

C = carry of

D=D+S+C. C=carry of
Add § into D, signed. D=D+S. C = correc

Add (S + C) into D, signed and extended. D=D+S+cC C = correct
subtract S from D. D=D-s. C = borrow o
Subtract (S + C) from D, extended. D=D- (S+C). C=borrow o
Subtract S from D, signed. D= C = correct

Subtract (S + C) from D, signed and extended. D = D - (S + C). C = correct
Compare D to S. C = borrow o
Compare D to (S + C), extended. ¢ = borrow o
Compare D to S, signed. € = correct
Compare D to (S + C), signed and extended. C = correct
Compare S to D (reverse). C = borrow o
Compare D to S, get MSB of difference into C. C = MSB of (
Subtract D from § (reverse). D=5 -D. C = borrow o
Compare and subtract S from I£D=>5SthenD=D-SandC=1

Force D >= S. If D < § then
Force D <= S. If D > S then

=1, else D same and C = 0. *
=1, else D same and C = 0

Force D >= S, signed. If D S and C = 1, else D same and C = 0. *
Force D <= S, signed. If D > en D = 8 and C = 1, else D same and C = 0. *
Sum +/-S into D by C. If C else D =D + S. C = correct s
Sum +/-S into D by !C. If C el C - correct s
Sum +/-S into D by Z. If 2 else D C = correct s
Sum +/-§ into D by !2. If 2 else D = . C = correct s
Test bit §[4:0] of D, writ D[S[4:0]]
Test bit 5[4:0] of ID, write to C/ - !D(S[4:01]
Test bit $5[4:0] of D, AND into C/Z. C/Z = C/Z AND D[S(4:0]]

Test bit 5[4:0] of !D, AND into C/Z. C/Z = C/Z BND !D[S[4:0]].
Test bit S[4:0] of D, OR into C/Z. C/Z = C/Z OR  D[S[4:0]].
Test bit $[4:0] of !D, OR into C/Z. C/Z = C/Z OR !D[S[4:0]].

Test bit §[4:0] of D, XOR into C/Z. C/Z = C/Z XOR D[S[4:0]].
Test bit 5[4:0] of !D, XOR into C/Z. C/Z = C/Z XOR !D[S[4:0]].
Bit S[4:0] of D = 0, C,Z = D[S[4:0]).

Bit $[4:0] of D = 1, C,% = D[S[4:0]]

Bit §[4:0] of D = C, €,7 = D[S[4:0]].

Bit §[4:0] of D = IC, C,Z = D[S[4:0]].

Bit S[4:0] of D = 2, €,z = D[S[4:0]).

Bit $[4:0] of D = !z,

Bit 5[4:0] of D = RND,

Bit 5[4:0] of D = !bit
AND § into D. D =D &S. C = parity of result. *
AND !S into D. C = parity of result. *

OR S into D.
XOR § into D

C = parity of result. *

C = parity of result. *

Mux C into each D bit that is 'l' in §. D = (1S & D) | (S & {32{ C}}). C

Mux IC into each D bit that is '1' in S. D= (1S & D) | (S & (32(!C}}). C =
Mux Z into each D bit that is '1' in S. D= (1S & D) | (S & (32( Z}}). C =
Mux !Z into each D bit that is '1' in §. D= (1S & D) | (S & {32{!Z}}). C =

Move S into D. D = S.

Get !S into D. D = IS. *
Get !D into D. D = !D. *
Get absolute value of § into D. D = ABS(S). C = S[31]. *

Get absolute value of D into D. D = ABS(D). C = D[31]. *
C = MSB of result. *

gate S into D. D

Negate = -D. C = MSB of result. *
Negate S by C into D. If C = 1 then D = -, else D = 5. C = *
Nega c. it -D, else D= D. C = *
Negate Ic into D. If C c *
Negate D by !C. f *
Negate S by 2 into D. If 2 *
gate D by Z. i 2
Negate S by !2 into D. If 2

Negate D by !Z. if 2
Increment with modulus. If
Decrement with modulus. If D = 0 then D =
Zero-extend D above bit S[4:0]. C = MSB of result. *
Sign-extend D from bit S[4:0]. C = MSB of result. *

Get bit position of top-most 'l' in S into D. D = position of top 'l' in § (0
Get bit position of top-most 'l' in D into D. D = position of top '
Get number of 'l's in § into D. D = number of 'l's in § (0..32). C = LSB of r
number of '1's in S (0..32). C = LSB of r
Test D with S. C = parity of (D & S). % = ((D & 0.

Test D. C = parity of D. 2 = (D == 0).

Test D with !S. C = parity of (D & !S). Z = ((D & !S

Get number of 'l's in D into D. D

==0).

Set $[3:0] into nibble N in D, keeping of D same
Set §[3:0] into nibble established by prior ALTSN
Get nibble N of § into D. D = {28'b0, S.NIBBLE[N])
Get nibble established by prior ALTGN instruction into D

= {D[27:0], S.NIBBLEIN]).

prior ALTGN instruction in

nstruction.

Rotate-left nibble N of S into D
Rotate-left nibble establishe
Set $[7:0] into byte N in D, keeping rest of D same.

Set 5[7:0] into byte established by prior ALTSB instruction
Get byte N of S into D. D = {24'b0, S.BYTE[N])

Get byte established by prior ALTGB instruction into D
Rotate-left byte N of § into D. D = {D[23 S.BYTE[N]) .
Rotate-left byte established by prior ALTGB instruction into D

set S[15:0
set S[15:0
Get word N of §
Ge
Rotate-left word N of § into D. D = {D[15:0], S.WORD[N])

left word established by prior ALTGW instruction into D

into word N in D, keeping rest of D same
into word established by prior ALTSW instruction.
ato D. D = {16'00, S.WORD[NI)

word established by prior ALTGW instr

on into D

equent SETNIB instruction. Next D field = (D[11:3] + S) & $1FF, N f
Alter subsequent SETNIB instruction. Next D field = D[11:3], N field = D(2:0
Alter subsequent GETNIB/ROLNIB instruction. Next § field = (D[11:3] + ) & §

in' s (0.

= last bit shifted out
= last bit shifted out
= last bit shifted out
ast bit shifted out

= last bit shifted out

= last bit shifted out
0+ )
(+5+C

sign of (D + ).

sign of (D + S+ C).

£ (D-5).

£ - (5+0)

sign of (D - §)

sign of (D - (S + C))

£ (D-5).

£ (D - (S +0)).

sign of (D - §)

sign of (D - (S + C))

£ (s - D)

D-s

£ (s - D).

else D same and C = 0.

ign of (D +/- §). *
ign of (D +/- ). *
ign of (D +/- ). *
ign of (D +/- §). *

= parity of result. *

parity of result. *
parity of result. *
parity of result. *

..31). c = *
3. C = *

esult. *

esult. *

ield = D[2:0].

FF, N field = D[2:0]

Loy o,

Z = 2 AND (result
Z =2 A
Z = 2 AND (result
Z = 2 AND (result
Z = 2 AND

2= (==
Z =2z a0 (D

D += sign-extended $[17:9].

D += sign-extended S(17:9]
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- Cogex Cycles - - Hubex Cycles -

NNNNNNNRNNNNNNNNNNNNNNNNNNNNNNNNNNNN NN NN NNRNNNNDN NN NN NNRNNRNNNNNNNNNN NN NN NNNNNDNNNNNNNNNNND NN NN NNNNN NN NN NN NN NN

- Cogex Cycles -

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN NN NNRNNNNN NN NN NNRNNNNNNNNNNNRN NN NN NN NNNNNNNNNNNNNN NN NN NNNNN NN NN NN NNNN N

T UL GLUSSES LUL 1ULY T1 1L GLUSSES 1UL 101

- Hubex Cycles -

- Register Write -

UUUUUUUUUDUUUUUD

YU UUUUUUUUUUUUDUUUUUUUUUUUUUUUUUUUUUUD U UUUUUUUUUD

U UUUUUUUUUUUUUUUUUU

~Hub RW -

- Stack RW -



105 alias EEEE 1001010 111 DDDDDDDDD 000000000 ALTGN D Alter subsequent GETNIB/ROLNIB instruction. Next § field = D[11:3], N field = D[2:0]. 2 2 D
106 . EEEE 1001011 00I DDDDDDDDD SSSSSSSSS ALTSB D, {#}S r subsequent SETBYTE instruction. Next D field = (D[10:2] + S) & $1FF, N field = D[1:0]. D += sign-extended S[17:9]. 2 2 D
107 alias EEEE 1001011 001 DDDDDDDDD 000000000 ALTSB D Alter subsequent SETBYTE instruction. Next D field = D[10:2], N field = D[1:0]. 2 2 D
108 . EEEE 1001011 01T DDDDDDDDD SSSSSSSSS ALTGE D, {#}S TBYTE/ROLBYTE instruction. Next § field = (D[10:2] + §) & $1FF, N field = D[1:0]. D += sign-extended S[17:9]. 2 2 D
109 alias EEEE 1001011 011 DDDDDDDDD 000000000 ALTGE D TBYTE/ROLBYTE instruction. Next $ field = D[10:2], N field = D[1:0]. 2 2 D
10 EEEE 1001011 101 DDDDDDDDD SSSSSSSSS ALTSW D, {#}S ter subsequent SETWORD instruction. Next D field = (D[9:1] + S) & $1FF, N field = D[0]. D += sign-extended S[17:9]. 2 2 D
m alias EEEE 1001011 101 DDDDDDDDD 000000000 ALTSW D uent SETWORD instruction. Next D field = D[9:1], N field = D[0]. 2 2 D
12 . EEEE 1001011 111 DDDDDDDDD SSSSSSSSS ALTGW D, {#}S s field = ((D[9:1] + S) & $1FF), N field = D[0]. D += sign-extended §[17:9]. 2 2 D
13 alias EEEE 1001011 111 DDDDDDDDD 000000000 ALTGW D field = D[9:1], N field = D[0]. 2 2 D
14 . EEEE 1001100 001 DDDDDDDDD SSSSSSSSS ALTR D, {#}S Rlter result register address (normally D field) of next instruction to (D + §) & $IFF. D += sign-extended S[17:9]. 2 2 D
15 alias EEEE 1001100 001 DDDDDDDDD 000000000 ALTR D Rlter result register address (normally D field) of next instruction to D(8:0]. 2 2 D
116 . EEEE 1001100 011 DDDDDDDDD SSSSSSSSS ALTD D, {#}S field of next instruction to (D + §) & $IFF. D += sign-extended $[17:9]. 2 2 D
17 alias EEEE 1001100 011 DDDDDDDDD 000000000 ALTD D field of next instruction to D(8:0]. 2 2 D
18 . EEEE 1001100 10I DDDDDDDDD SSSSSSSSS ALTS D, {#}S field of next instruction to (D + §) & $IFF. D += sign-extended §[17:9]. 2 2 D
19 alias EEEE 1001100 101 DDDDDDDDD 000000000 ALTS D field of next instruction to D[8:0]. 2 2 D
120 . EEEE 1001100 111 DDDDDDDDD SSSSSSSSS ALTB D, {#}S field of next instruction to (D[13:5] + §) & $1FF. D += sign-extended S[17:9]. 2 2 D
121 alias EEEE 1001100 111 DDDDDDDDD 000000000 ALTB D field of next instruction to D[13:5]. 2 2 D
122 EEEE 1001101 00I DDDDDDDDD SSSSSSSSS ALTI D, {#}S Substitute next instruction's I/R/D/S fields with fields from D, per S. Modify D per S. 2 2 D
123 alias EEEE 1001101 001 DDDDDDDDD 101100100 ALTI D Execute D in place of next instruction. D stays same. 2 2 D
124 . Math and Logic EEEE 1001101 01T DDDDDDDDD SSSSSSSSS SETR D, {#}S R field of D to 5(8:0]. D = (D[31:28], S[ 2 2 D
125 . Math and Logic EEEE 1001101 101 DDDDDDDDD SSSSSSSSS SETD D, {#}S t D field of D to §[8:0]. D = {D[31:18], S[8:0], ). 2 2 D
126 . Math and Logic EEEE 1001101 111 DDDDDDDDD SSSSSSSSS SETS D, {#}S S field of D to §[8:0]. D = (D[31:9], S[8:0]}. 2 2 D
127 . Math and Logic EEEE 1001110 00I DDDDDDDDD SSSSSSSSS DECOD D, {#}S Decode $[4:0] into D. D = 1 << S[4:0]. 2 2 D
128 alias Math and Logic EEEE 1001110 000 DDDDDDDDD DDDDDDDDD DECOD D Decode D[4:0] into D. D = 1 << D[4:0]. 2 2 D
129 . Math and Logic EEEE 1001110 01I DDDDDDDDD SSSSSSSSS BMASK D, {#}S t LSB-justified bit mask of size (S[4:0] + 1) into D. D = ($0000_0002 << S$[4:0]) - 2 2 D
130  alias Math and Logic EEEE 1001110 010 DDDDDDDDD DDDDDDDDD BMASK D t LSB-justified bit mask of size (D[4:0] + 1) into D. D = ($0000_0002 << D[4:0]) - 2 2 D
131 . Math and Logic EEEE 1001110 101 DDDDDDDDD SSSSSSSSS CRCBIT D, {#}S Iterate CRC value in D using C and polynomial in S. If (C XOR D[0]) then D = (D >> 1) XOR S, else D = (D >> 1). 2 2 D
132 . Math and Logic EEEE 1001110 11I DDDDDDDDD SSSSSSSSS CRCNIB D, {#}S Iterate CRC value in D using Q[31:28] and polynomial in S. Like CRCBIT, but 4x. Q = Q << 4. Use SETQ+CRCNIB+CRCNIB+CRCNIB. .. 2 2 D
133 Math and Logic EEEE 1001111 00I DDDDDDDDD SSSSSSSSS MUXNITS D, {#}S For each non-zero bit pair in §, copy that bit pair into the corresponding D bits, else leave that D bit pair the same. 2 2 D
134 Math and Logic EEEE 1001111 01T DDDDDDDDD SSSSSSSSS MUXNIBS D, {#}S For each non-zero nibble in S, copy that nibble into the corresponding D nibble, else leave that D nibble the same. 2 2 D
135 . Math and Logic EEEE 1001111 10I DDDDDDDDD SSSSSSSSS MUXQ D, {#)S Used after SETO. For each 'l' bit in Q, copy the corresponding bit in S into D. D = (D & 1Q) | (S & Q). 2 2 D
136 . Math and Logic EEEE 1001111 111 DDDDDDDDD SSSSSSSSS MOVBYTS D, {#}S Move bytes within D, per S. D = (D. 611, D.BYTE[S[5:4]], D.BYTE[S[3:2]], D.BYTE[S[1:0]]}. 2 2 D
137 . Math and Logic EEEE 1010000 0ZI DDDDDDDDD SSSSSSSSS MUL D, {#}s {WZ} D = unsigned (D[15:0] * S[15:0]). Z 0 | 0). 2 2 D
138 . Math and Logic EEEE 1010000 1ZI DDDDDDDDD SSSSSSSSS MULS D, {#}S Wz} D = signed (DI15:0] * S115:0]). 2 i i D
139 . Math and Logic EEEE 1010001 0ZI DDDDDDDDD SSSSSSSSS SCA D, {#}s {WZ} Next instruction's S value = unsigned (D[1 01) >> 16. * 2 2

140 . Math and Logic EEEE 1010001 1ZI DDDDDDDDD SSSSSSSSS SCAS D, {#}s {WZ} Next instruction's S value = signed (D[15:0] >> 14. In this scheme, $4000 = 1.0 and $C000 L0, 0+ 2 2

141 . Pixel Mixer EEEE 1010010 00I DDDDDDDDD SSSSSSSSS ADDPIX D, {#}S Add bytes of S into bytes of D, with $FF saturation. 7 7 D
142 . Pixel Mixer EEEE 1010010 01T DDDDDDDDD SSSSSSSSS MULPIX D, (#}S Multiply bytes of S into bytes of D, where $FF = 1.0. 7 7 D
143 . Pixel Mixer EEEE 1010010 10T DDDDDDDDD SSSSSSSSS BLNPIX D, (#}S Rlpha-blend bytes of S into bytes of D, using SETPIV value 7 7 D
144 . Pixel Mixer EEEE 1010010 11T DDDDDDDDD SSSSSSSSS MIXPIX D, {#}S Mix bytes of S into bytes of D, using SETPIX and SETPIV values. 7 7 D
145 Events - Configuratic EEEE 1010011 00I DDDDDDDDD SSSSSSSSS ADDCT1 D, {#}S Set CT1 event to trigger on CT = D + S. Adds § into D. 2 2 D
146 Events - Configuratic EEEE 1010011 01I DDDDDDDDD SSSSSSSSS ADDCT2 D, (#}S Set CT2 event to trigger on CT = D + S. Adds S into D. 2 2 D
147 . Events - Configuratic EEEE 1010011 10T DDDDDDDDD SSSSSSSSS ADDCT3 D, {#}S Set CT3 event to trigger on CT = D + S. Adds § into D. 2 2 D
148 . Hub RAM - Write EEEE 1010011 111 DDDDDDDDD SSSSSSSSS WMLONG D, {#}S/P Write only non-$00 bytes in D[31:0] to hub address {¥)S/PTRx. Prior SETQ/SETQ2 invokes cog/LUT block transfer. 3..10* 3.20" BB 3.38" Write
149 . EEEE 1010100 COI DDDDDDDDD SSSSSSSSS RQPIN D, {#}S {WC} Read smart pin S[5:0] result "z" into D, don't acknowledge smart pin ("Q" in RQPIN means "quiet"). C = modal result. 2 2 D
150 . EEEE 1010100 C1I DDDDDDDDD SSSSSSSSS RDPIN D, {#}S {WC} Read smart pin §[5:0] result "z" into D, acknowledge smart pin. C = modal result. 2 2 D
151 . EEEE 1010101 CZI DDDDDDDDD SSSSSSSSS RDLUT D, {#)S  (WC/WZ/WCZ} Read LUT data from address S(8:0] into D. C = MSB of data. * 3 3 D
152 . Hub RAM - Read EEEE 1010110 CZI DDDDDDDDD SSSSSSSSS RDBYTE D, {#}S/P {WC/WZ/WCZ} Read zero-extended byte from hub address (#}S/PTRx into D. C = MSB of byte. * 9..24 D Read
153 . Hub RAM - Read EEEE 1010111 CZI DDDDDDDDD SSSSSSSSS RDWORD D, {#}S/P (WC/WZ/WCZ} Read zero-extended word from hub address (#}S/PTRx into D. C = MSE of word. * 9..24 % D Read
154 . Hub RAM - Read EEEE 1011000 CZI DDDDDDDDD SSSSSSSSS RDLONG D, {#}S/P {WC/WZ/WCZ} Read long from hub ad (#1S/PTRx into D. C = MSB of long. * Prior SETQ/SETQ2 invokes cog/LUT block transfer. 9..24% D Read
155 alias  Hub RAM -Read EEEE 1011000 CZ1 DDDDDDDDD 101011111 POPA D {WC/WZ/WCZ} Read long from hub address --PTRA into D. C = MSB of long. * 9..24 % D Read
156 alias  Hub RAM - Read EEEE 1011000 CZ1 DDDDDDDDD 111011111 POPB D {WC/WZ/WCZ} Read long from hub address --PTRB into D. C = MSB of long. * 9..24% D Read
157 Branch S - Call EEEE 1011001 CZI DDDDDDDDD SSSSSSSSS CALLD D, {#})S {WC/WZ/WCZ} Call to S** by writing (C, %, 10'b0, PC[19:0]} to D. C - s[31], z = S[30]. 4 D
158  alias Branch S - Resume  EEEE 1011001 110 111110000 111110001 RESI3 Resume from INT3. (CALLD $1F0,$1F1 WC,WZ) 4 4 D
159 alias Branch S - Resume  EEEE 1011001 110 111110010 111110011 RESI2 Resume from INT2. (CALLD $1F2,$1F3 WC,WZ) 4 4 D
160  alias Branch S - Resume  EEEE 1011001 110 111110100 111110101 RESI1 Resume from INTL. (CALLD $1F4,$1FS WC,WZ) 4 4 D
161  alias Branch S - Resume  EEEE 1011001 110 111111110 111111111 RESIO Resume from INTO. (CALLD $1FE,$1FF WC,WZ) 4 4 D
162 alias Branch S - Return  EEEE 1011001 110 111111111 111110001 RETI3 from INT3. (CALLD $1FF,$1F1 WC,Ws) 4 4 D
163 alias Branch S - Return  EEEE 1011001 110 111111111 111110011 RETI2 from INT2. (CALLD $1FF,$1F3 WC,Wz) 4 4 D
164  alias Branch S - Return  EEEE 1011001 110 111111111 111110101 RETI1 from INTL. (CALLD $1FF,$1FS WC,WZ) 4 4 D
165  alias Branch S - Return  EEEE 1011001 110 111111111 111111111 RETIO from INTO. (CALLD $1FF,$1FF WC,WZ) 4 4 D
166 . BranchS - Call EEEE 1011010 OLI DDDDDDDDD SSSSSSSSS CALLPA {#1D, {#}S s** by pushing {C, Z, 10'b0, BC[19:0]} onto stack, copy D to PA. 4 4 A Push
167 . BranchS - Call EEEE 1011010 1LI DDDDDDDDD SSSSSSSSS CALLPB {#}D, {#}S s** by pushing {C, Z, 10'b0, BC[19:0]} onto stack, copy D to PB. 4 4 23 Push
168 . Branch S - Mod & Te EEEE 1011011 00I DDDDDDDDD SSSSSSSSS DJZ D, (#)S Decrement D and jump to S** if result is zero. 2or4 2or4 D
169 Branch S - Mod & Te EEEE 1011011 01I DDDDDDDDD SSSSSSSSS DJINZ D, {#}S Decrement D and jump to S** if result is not zero. 2or4 2or4 D
170 Branch S - Mod & Te EEEE 1011011 10I DDDDDDDDD SSSSSSSSS DJF D, {#}s Decrement D and jump to S** if result is $FFFF_FFFF. 20rd 2o0rd D
7 . BranchS-Mod &Te EEEE 1011011 11T DDDDDDDDD SSSSSSSSS DINF D, {(#)S Decrement D and jump to S** if result is not SFFFF_FFFF. 20rd 2or4 D
172 . Branch S - Mod & Te EEEE 1011100 00I DDDDDDDDD SSSSSSSSS I1JZ D, {#}s Increment D and jump to S** if result is zero. 2or4 2or4 D
173 . BranchS-Mod & Te EEEE 1011100 011 DDDDDDDDD SSSSSSSSS IJNZ D, {#}S Increment D and jump to S** if result is not zero. 20r4 20r4d D
174 . BranchS - Test EEEE 1011100 10T DDDDDDDDD SSSSSSSSS TJZ D, {#}s Test D and jump to S** if D is zero. 2or4 2or4

175 . Branch S - Test EEEE 1011100 11T DDDDDDDDD SSSSSSSSS TJINZ D, {#}s Test D and jump to S** if D is not zero. 2or4 2or4

176 . Branch S - Test EEEE 1011101 00I DDDDDDDDD SSSSSSSSS TJF D, {#}s Test D and jump to S** if D is full (D = $FFFF_FFEFF). 2ora 2ora

177 . BranchS - Test EEEE 1011101 011 DDDDDDDDD SSSSSSSSS TJNF D, {#}S Test D and jump to S** if D is not full (D != $FFFF_FFFF). 2or4 20r4

178 . BranchS - Test EEEE 1011101 10I DDDDDDDDD SSSSSSSSS TJS D, {#}s Test D and jump to S** if D is signed (D[31] = 1). 2o0rd 2o0rd

179 . Branch S - Test EEEE 1011101 11T DDDDDDDDD SSSSSSSSS TJNS D, (#)S Test D and jump to S** if D is not signed (D[31] = 0). 2or4 2or4

180 Branch S - Test EEEE 1011110 00I DDDDDDDDD SSSSSSSSS TJV D, {#}S Test D and jump to S** if D overflowed (D[31] != C, C = 'correct sign' from last addition/subtraction). 2or4 2or4

181 Events - Branch EEEE 1011110 01T 000000000 SSSSSSSSS JINT  {#}S Jump to S** if INT event flag is 2or4 2or4

182 . Events - Branch EEEE 1011110 01T 000000001 SSSSSSSSS JCTL  {#}S Jump to S** if CT1 event flag is 2or4 2or4d

183 . Events - Branch EEEE 1011110 01I 000000010 SSSSSSSSS JCT2  {#}S Jump to S** if CT2 event flag is 2o0r4d 2o0r4

184 . Events - Branch EEEE 1011110 01T 000000011 SSSSSSSSS JCT3  {#)S Jump to S** if CT3 event flag is 2or4 2o0r4

185 B Events - Branch EEEE 1011110 01I 000000100 SSSSSSSSS JSE1 {#}s Jump to S** if SEl event flag is 2or4 2or4

186 . Events - Branch EEEE 1011110 01T 000000101 SSSSSSSSS JSE2  {#}S Jump to S** if SE2 event flag is 2or4 2ord

187 . Events - Branch EEEE 1011110 01I 000000110 SSSSSSSSS JSE3  {#}S Jump to S** if SE3 event flag is 2o0rd 2or4

188 . Events - Branch EEEE 1011110 01I 000000111 SSSSSSSSS JSE4  {#}S Jump to S** if SE4 event flag is 20rd 2or4

189 . Events - Branch EEEE 1011110 01T 000001000 SSSSSSSSS JPAT  {#}S Jump to S** if PAT event flag is 2o0r4 2or4

190 . Events - Branch EEEE 1011110 01T 000001001 SSSSSSSSS JFBW  {#}S Jump to $** if FBW event flag is 2or4 2or4

191 . Events - Branch EEEE 1011110 01T 000001010 SSSSSSSSS JXMT  {#}S Jump to S** if XMT event flag is 2o0rd 2or4

192 Events - Branch EEEE 1011110 01T 000001011 SSSSSSSSS JXFI  {#}S Jump to S** if XFI event flag is 20rd 2or4

193 Events - Branch EEEE 1011110 01T 000001100 SSSSSSSSS JXRO  {#}S Jump to S** if XRO event flag is 2or4 2o0r4

194 . Events - Branch EEEE 1011110 01T 000001101 SSSSSSSSS JXRL  {#}S Jump to S** if XRL event flag is 2o0r4d 2o0r4

195 . Events - Branch EEEE 1011110 01T 000001110 SSSSSSSSS JATN  {#}S Jump to S** if ATN event flag is 2or4 2or4d

196 . Events - Branch EEEE 1011110 01T 000001111 SSSSSSSSS JOMT  (#}S Jump to S** if QMT event flag is 2or4 2ord

197 . Events - Branch EEEE 1011110 01I 000010000 SSSSSSSSS JNINT  {#}S Jump to S** if INT event flag is clear. 20r4 20r4d

198 . Events - Branch EEEE 1011110 01I 000010001 SSSSSSSSS OJNCTL  {#}S Jump to S** if CT1 event flag is clear. 2o0rd 2o0r4d

199 . Events - Branch EEEE 1011110 01T 000010010 SSSSSSSSS JNCT2  {#}S Jump to S** if CT2 event flag is clear. 2or4 2or4

200 . Events - Branch EEEE 1011110 01T 000010011 SSSSSSSSS JNCT3  {#}S Jump to S** if CT3 event flag is clear. 2o0r4 2or4

201 . Events - Branch EEEE 1011110 01I 000010100 SSSSSSSSS OJNSEL  {#}S Jump to S** if SE1 event flag is clear. 20rd 20r4d

202 . Events - Branch EEEE 1011110 01T 000010101 SSSSSSSSS OJNSE2  {#}S Jump to S** if SE2 event flag is clear. 2o0rd 2o0rd

203 . Events - Branch EEEE 1011110 01T 000010110 SSSSSSSSS JNSE3  {#}S Jump to $** if SE3 event flag is clear. 2or4 2o0r4d

204 Events - Branch EEEE 1011110 01T 000010111 SSSSSSSSS JNSE4  {#}S Jump to S** if SE4 event flag is clear. 2o0r4d 20r4

205 Events - Branch EEEE 1011110 01T 000011000 SSSSSSSSS JNPAT  {#}S Jump to S** if PAT event flag is clear. 2or4 2or4

206 . Events - Branch EEEE 1011110 01T 000011001 SSSSSSSSS JNFBHW  {#}S Jump to S** if FBW event flag is clear. 2or4 2or4

207 . Events - Branch EEEE 1011110 01I 000011010 SSSSSSSSS JNXMT  {#}S Jump to S** if XMT event flag is clear. 20r4 20r4

208 . Events - Branch EEEE 1011110 01T 000011011 SSSSSSSSS JNXFI  {#}S Jump to S** if XFI event flag is clear. 20r4 20r4d

209 . Events - Branch EEEE 1011110 01T 000011100 SSSSSSSSS JNXRO  {#}S Jump to S** if XRO event flag is clear. 2or4 2ord

210 . Events - Branch EEEE 1011110 01T 000011101 SSSSSSSSS JNXRL  {#}S Jump to S** if XRL event flag is clear. 2or4 2o0r4d
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INATN
JNQMT
<empty>
<empty>
SETPAT

RDFAST
WRFAST
FBLOCK
XINIT
XSTOP
XZERO
XCONT
REP
COGINIT
QMUL

POLLPAT
POLLFBW

POLLXFT

{#}s

{#}s
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D
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o
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/P
%3

{wc}

{We
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{We
{we

(We/Wz/Wez}
{WC/Wz/WCZ )}
{WC/Wa/Wez )
{WC/Wa/WCzZ )
{WC/Wz/WCZ}
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Jump to S** if ATN event flag is clear
Jump to S** if QMT event flag is clear

<empty>

<empty>

Set pin pattern for PAT event. C selects INA/INB, 2 selects =

D provides mask value, S provides match value
Write D to mode register of smart pin S[5:0], acknowledge smart pin

Acknowledge smart pin S[5:0]

Write D to parameter "X" of smart pin §[5:0], acknowledge smart pin

Write D to parameter "Y" of smart pin §[5:0], acknowledge smart pin

Write D to LUT address 5[8:0].

Write byte in D[7:0] to hub address {#}5/PTRx.
0] to hub address (#)S/PTRx.
Write long in D[31:0] to hub address (#)S/PTRx
Write long in D[31:0] to hub address PTRA++
Write long in D[31:0] to hub address PTRB++.

Write word

Prior SETQ/SETQ2 invokes cog/LUT block transfer.

Begin new fast hub read via FIFO. D[31] = no wait, D[13:0] = block size in 64-byte units (0 = max), S[19:0] = block start address
Begin new fast hub write via FIFO. D[31] = no wait, D[13:0] = block size in 64-byte units (0 = max), S[19:0] = block start address
Set next block for when block wraps. D[13:0] = block size in 64-byte units (0 = max), $[19:0] = block start address

Issue streamer command immediately, zeroing phase.
Stop streamer immediately.
Buffer new streamer command to

issued on final NCO rollover of current command, zeroing phase

Buffer new streamer command to be issued on final NCO rollover of current command, continuing phase
Execute next D[8:0] instructions S times. If S = 0, repeat infinitely. If D[8:0] = 0, nothing repeats.
Start cog selected by D. S[19:0] sets hub startup address and PTRB of cog. Prior SETQ sets PTRA of cog.
Begin CORDIC unsigned multiplication of D * §. GETQX/GETQY retrieves lower/upper product

Begin CORDIC unsigned division of {SETQ value or 32'b0, D} / S. GETQX/GETQY retrieves quotient/remaind
Begin CORDIC unsigned division of {D, SETQ value or 32'b0} / S. GETQX/GETQY retrieves quotient/remaind
Begin CORDIC square root of {S, D}. GETQX retrieves root

Begin CORDIC rotation of point (D, SETQ value or 32'b0) by angle S. GETOX/GETQY retrieves X/Y.

Begin CORDIC vectoring of point (D, S). GETOX/GETQY retrieves length/angle.

Set hub configuration to D

If D is register and no WC, get cog ID (0 to 15) into D. If WC, check status of cog D[3:0]
Stop cog D[3:0]

Request a LOCK. D will be written with the LOCK number (0 to 15).
Return LOCK D[3:0] for reallocation.

Try to get LOCK D[3:0]. C = 1 if got LOCK. LOCKREL releases LOCK. LOCK is also released if owner cog stops or restarts
Release LOCK D[3:0]. If D is a register and WC, get current/last cog id of LOCK owner into D and LOCK status into C
Begin CORD

1 if on.

1 if no LOCK available.

number-to-logarithm conversion of D. GETQX retrieves log {5'whole_exponent, 27'fractional_exponent}.
logarithm-to-number conversion of D. GETOX retrieves number

Used after RDFAST. Read zero-extended byte from FIFO into D. C = MSB of byte. *

Used after RDFAST. Read zero-extended word from FIFO into D. C = MSB of wo:
Used after RDFAST. Read long from FIFO into D. MSB of long. *

Used after RDFAST. Read zero-extended 1..4-byte value from FIFO into D. C = 0. *

Used after RDFAST. Read sign-extended 1..4-byte value from FIFO into D. C = MSB of value. *

Used after WRFAST. Write byte in D[7:0] into FIFO

Used after WRFAST. Write word in D[15:0] into FIFO

Used after WRFAST. Write long in D[31:0] into FIFO

Retrieve CORDIC result X into D. Waits, in case result not ready. C = X[31]. *

Retrieve CORDIC result Y into D. Waits, in case result not ready. C = Y[31]. *

Get CT into D. CT (32 bits) is cleared on reset and then increments on every clock

RND into D/C/Z. RND is the PRNG that updates on every clock. D = RND[31:0], C = RND[31], 2 = RND[30], unique per cog
Get RND into C/Z. C = RND[31], Z = RND[30], unique per cog

DAC3 = D[31:24], DAC2 = D[23:16], DACL = D[15:8], DACO = D[

Set streamer NCO frequency to D.

Get the streamer's Goertzel X accumulator into D and the Y accumulator into the next instruction's S, clear accumulators
Wait 2 + D clocks if no WC/WZ/WCZ. If WC/WZ/WCZ, wait 2 + (D & RND) clocks. C/Z = 0

Set SE1 event configuration to D[8:0].

Set SE2 event configuration to D[8:0].

Set SE3 event configuration to D[8:0].

Set SE4 event configuration to D[8:0].

into C/z, then clear it.
Get CT1 event into C/z, then clear it.
Get CT2 event
CT3 event
t SE1 event
SE2 event

into C/Z, then clear it.
into C/Z, then clear it.
into C/z, then clear it.
into C/z, then clear it.

et SE3 event into C/z, then clear it.

20000 a

SE4 event into C/z, then clear it.
PAT event into C/z, then clear it.
FBW event into C/z, then clear it.
XMT event into C/z, then clear it.

et XFI event into C/z, then clear it.

XRO event into C/z, then clear it.
t XRL event

N event

20000

into C/z, then clear it.

into C/z, then clear it.
QMT event flag into C/Z, then clear it
Wait for INT event flag, then clear it. Prior SETQ sets optional CT timeout value. C/Z = timeout.
Wait for CT1 event flag, it. Prior SETQ sets optional CT timeout value. C/Z = timeout.
Wait for CT2 event flag, it. Prior SETQ sets optional CT timeout value. C/Z = timeout
Wait for event flag, it. Prior SETQ sets optional CT timeout value. C/Z = timeou

o)

it. Prior SETQ sets optional CT timeout value. C/Z = timeout.
it. Prior SETQ sets optional CT timeout value. C/Z = timeout.

Wait for SE1 event flag,
Wait for SE2 event flag,
Wait for SE3 event flag, it. Prior SETQ sets optional CT timeout value. C/Z = timeout
Wait for SE4 event flag, it. Prior SETQ sets optional CT timeout value. C/Z = timeout
Wait for PAT event flag, it. Prior SETQ sets optional CT timeout value. C/Z = timeout.
Wait for FBW event flag, then clear it. Prior SETQ sets optional CT timeout value. C/Z = timeout.

Wait for XMT event flag, then clear it. Prior SETQ sets optional CT timeout value. C/Z = timeout.
Wait for XFI event flag, then clear it. Prior SETQ sets optional CT timeout value. C/Z = timeout
Wait for XRO event flag, then clear it. Prior SETQ sets optional CT timeout value. C/Z = timeout.
Wait for XRL event flag, then clear it. Prior SETQ sets optional CT timeout value. C/Z = timeout

Wait for ATN event flag, then clear it. Prior SETQ sets optional CT timeout value. C/Z = timeout.
Allow interrupts (default).

Stall Interrupts.

Trigger INT1, regardless of STALLI mode.

Trigger INT2, regardless of STALLI mode.

Trigger INT3, regardless of STALLI mode.

Cancel INTI.

Cancel INT2.

Cancel INT3.

s
s

INTL source

t INT2 source

Set INT3 source to D[3:0].

Set Q to D. Use before RDLONG/WRLONG/WMLONG to set block transfer. Also used before MUXQ/COGINIT/QDIV/QFRAC/QROTATE/WAITxxx.
Set Q to D. Use before RDLONG/WRLONG/WMLONG to set LUT block tran:
Push D onto stack.

2or4 20r13..20
2o0r4

3..20
3..20 %
3..20 %
S 0
SeAD
or WRFAST finish + 10.... FIFO IN USE
2 or WRFAST finish