16-BIT INSTRUCTION REPERTOIRE

EXEC
MNEMONIC FOR- CARRY OVER .!LIII%EO» c
B f a m NAME OF INSTRUCTION a,y,m MAT OPERATION DESIG FLOW SEC 8
LOAD INSTRUCTIONS
e AR N R e e R e e e N
01 0 Load LRa,m RR (Rm) » Ra 0 0 84 X X
01 1 Load Lia,m RI (Y*) > Ra 0 ) 186 %X X
01 2 Load LKa y,m RK Y= Ra 0 0 166 X X
01 3 Load Laym RX (Y)— Ra 0 0 235 X X
63 0 Load LLa,m RL m— Ra 0 0 110 0 X
e e L LHONOOMBIE - o e et T T e e e
02 1 Load Double LDla,m RI (Y*) = Ra, [Y* 4.7) > 0 0 236 X X
Ra+1
02 3 Load Double LDa,y,m RX (Y,Y+1)—Ra,Ra+1 ) 0 305 X X
e e s GARMMETIRE RS - - L e s o S e el —
03 3 Load Multiple LMa,y,m RX (Y..Y + m - a) = Ra..Rm NC NC 235+ NC NC
.85(n)
R S BOARGPRGIAL S T e e W e T et e R e el D e
03 0 4 Load P Register LPR a RR (Ra) = P NC NC 1.30 NC NC
03 0 5  Load Status Register 1 LSOR a RR (Ra) = SR1 NC NC 160 NC NC
03 0 6  Load Status Register 2 LSTRa RR (Ra) ~ SR2 NC NC 1.00 NC NC
03 o 7  Load Real-Time Clock LCR a RR (Ra) = R/T Clock Register ~ NC NC 1.00 NC NC
03 o 12 Load and Enable Monitor LEMa RR  (Ra) — Monitor Clock NC NC 146 NC NC
Clock
03 0 14 Load Real-Time Clock LCRD a RR (Ra, Ra+ 1) = R/T Clock NC NC 1.60 NC NC
Double Register
05 1 Load and Index By 1 LXla,m Rl (Y*) > Ra; (Rm) + 1-Rm 0 0 160 X X
05 3 Load and Index By 1 LXay m RX (Y) = Ra; (Rm) + 1~ Rm 0 0 246 X X
06 1 Load Double and Index By 2 LDX1|a, m Rl (Y%, Y*+1)>Re,Ra+1; 0 0 255 x X
(Rm) +2—~Rm
06 3 Load Double and Index By 2 LD¥ 3,y, m RX (Y,Y+1)> Ra,Ra+1 0 0 34 X X
(Rm) + 2= Rm
o7 1.0 Load PSW LPIm Rl (YR N1, YL a)Sip) . NG NC 320 NC NC
SR1, SR2
97 3 0O Load PSW LPy,m RX WY +2) =8, NC NC 405 NC NC
SR1, SR2
54 0 Load Address Register LARR a, m RR (Rm) = AR NC NC 146 NC NC
54 1 Load Address Register LARla, m RI (Y*) = ARr NC NC 165 NC NC
3 Load Address Register LARMa,y,m RX (Y,.., Y +u) = ARr..AR1 + ..NC NC 34+ NC NC
Multiple r=(Rals_g; u = (Ra) 13-8 1.1(n)
r = Word Designator,
u = Count
e et TONBIBNYREL S ) = —_— by s NNy o N e
00 3 Byte Load BLa,y,m RX (Y) byte ~ Ra 0 0 23 0 X
04 3 Byte Load and Index BLX a,y, m RX (Y) byte—~ Ra; (Rm) + 1~ Rm, 0 0 245 0 X
STORE INSTRUCTIONS
LN R ) e e e e S5 e S M SRR SA e G SR R b S IR L
57 Store Sla,m RI {Ra) = Y* NC NC 95 NC NC
1.3 Store Sa,y,m RX  (Ra)—Y NC NC 245 NC NC
= s S BIGHEROURLE oo o e e e s en e e S B
181 Store Double SDla, m RI (Ra,Ra+1)>Y* Y*+1 NC NC 235 NC NC
12 3 Store Double SDa,y,m RX (Ra,Ra+1)=Y,Y+1 NC NC 3.15 NC NC
ot o STORBMBERIBLE - =1, o v o n e e e SR L
13 3 Store Multiple SMa,y, m RX (Ra,..Rm)~Y,..Y+m-a NC NC* 24+ NC NC
-95(n)
e AL SPECIASIORE . e e e L e e
03 0 1 Store Status Register 1 SSOR a RR (SR1) = Ra 0 0 100 X X
03 0 2 Store Status Register 2 SSTR a RR (SR2) ~ Ra 0 0 1.00 X X
03 0 3 Store Real-Time Clock SCR a RR (R/T Clock Register) > Ra 0 0 1.00 X X
03 0 15  Store Real-Time Clock SCRD a RR (R/T Clock Register) -~ Ra, NC NC 1.60 NC NC
Double Ra+1



16-BIT INSTRUCTION REPERTOIRE (CONT) 16-BIT INSTRUCTION REPERTOIRE (CONT)

EXEC EXEC
MNEMONIC  FOR- caRRY over WS ¢ c MNEMONIC  FOR- caARRY over ME
o f a m NAMEOF INSTRUCTION a,y, m MAT OPERATION DESIG FLOW SEC 9 8 o f a m NAMEOF INSTRUCTION a,y,m MAT OPERATION DESIG FLOW SEC 9
15 1 Store and Index By 1 SXla,m RI (Ra) = Y*: (Rm) + 1= Rm NC NC 164 NC NC 40 3 13 Jump Key Set After Stop JKS 2, *y, m RX  If Key 2 Set, Stop; (Y) > P NC NC 24 NC NC
15 3 Store and Index By 1 SXa,y,m RX (Ra)~Y:(Rm)+1-Rm NC NC 235 NC NC 4 0 7 Jump Bootstrap 2 Selected  JBR m RR  If Bootstrap 2 Selected, NC NC 114 NC NC
16 1 Store Double and Index SDXla, m RI (Ra,Ra+1)—>Y;Y*+1; NC NC 235 NC NC (Rm) =P
By 2 (Rm) + 2~ Rm a0 20 |2 Jump Bootstrap 2 Selected  JBy, m RK  If Bootstrap 2 Selected, NC NC 195 NC NC
16 3 Store Double and Index SDXa,y, m RX (Ra,Ra+1)=>Y,Y+1; NC NC 3.15 NC NC Y=>p
By 2 (Rm) + 2~ Rm M 3 7 Jump Bootstrap 2 Selected  JB *y, m RX If Bootstrap 2 Selected, NC NC 240 NC NC
) Store Zeros SzZIm R g-eyE NC NC 160 NC NC (Y)>P
7 3 06 Store Zeros SZy,m RX 0-Y NC NC 220 NC NC
55 0 Store Address Register SARR a, m RR  (ARr) = Rm NC NC 179 NC NC a=an, o0 IREGISTEREONDITIONS L ) aeul ol | S0 e i AR N ER A SN SO e .
55 1 Store Address Register SARI a, m Rl (ARr) = Y NC NC 250 NC NC 4 0 Jump Zero JZR a,m RR If (Ra) = 0, (Rm) — P NC NC 148 NC NC
55 3 Store Address Register SARMa,y,m RX  (ARr, .., ARr+ (u-1) NC NC 37+ NC NC 44 2 Jump Zero JZa,y,m RK  If(Ra)=0,Y~P NC NC 215 NC NC
Multiple =Y, .., Y+ (u1) 1.5(n) 4 3 Jump Zero JZa, ty, m RX  If(Ra)=0,(Y)~>P NC NC 235 NC NC
(ARr, .. AR1+u)=> Y, . Y +u; 45 0 Jump Not Zero JNZR a, m RR If (Ra) # 0, (Rm)~> P NC NC 148 NC NC
r=(Ra)s _g; u = (Ra)y3_g 45 2 Jump Not Zero INZa,y, m RK  If(Ra)#0,Y ~P NC NC 215 NC NC
ord Designator, 45 3 Jump Not Zero INZa,*y,m  RX If(Ra)#0,(Y)>P NC NC 235 NC NC
.. .. _BYTESTORE MR I S8 (0 00 0 s 0 [ CRU BTV C g iy o Gl Ky 30 L 1o b SRR Dy 46 0 Jump Positive JPR a, m RR If (Ra) >0, (Rm) ~ P NC NC 148 NC NC
10 3 Byte-Store BSa,y, m RX  (Ra)bits0-7 — Y byte NC NC 240 NC NC 46 2 Jump Positive JPay,m RK  If(Ra)>0,Y~>P NC NC 215 NC NC
14 3 Byte-Store and Index By 1 BSXa,y, m RX  (Ra) bits 0-7 ~ Y byte; NC NC 225 NC NC 46 3 Jump Positive JPa, *y, m RX If (Ra) =0, (Y)~P NC NC 235 NC NC
(Rm) + 1~ Rm 47 0 Jump Negative JNR a, m RR  If (Ra)< 0, (Rm)~ P NC NC 148 NC NC
a7 2 Jump Negative INa,y,m RK  If (Ra)<0,Y~P NC NC 215 NC NC
UNCONDITIONAL JUMPS 47 3 Jump Negative INa, *y, m RX I (Ra) <0, (Y)>P NC NC 235 NC NC
L. SN Al L S e e S P e O e
4 0 10 Jump JRm RR  (Rm)—P NC NC 114 NC NC p it SINDEXRGHIME L et e B e
40 2 10 Jump Jy, m iy ¥R NC NC 195 NC NC 41 0 Index Jump XJR a,m RR If (Ra) # 0, (Ra) - 1—+Ra, NC NC 146 NC NC
40 3 10 Jump J*y, m RX (Y)=P NC NC 240 NC NC (Rm) ~ P
47, 2 Index Jump Xda,y,m RK  If (Ra) #0, (Ra) -1~ Ra, NC NC 215 NC NC
Ny 1 1) o T VO v RIS (R T St O SRS e I R Ot IS Y-P
40 0 M Jump After Stop JSR m RR  Stop; Upon Restart, NC NC 11 NC NC 41 3 Index Jump XJa, *y, m RX If(Ra)# 0, (Ra)-1—~Ra, NC NC 250 NC NC
(Rm) — P (Y)=p
0 2 N Jump After Stop Sy, m RK  Stop; Upon Restart, NC NC 1.7 NC NC
Yop e L SPECIALIGONDITIONS. - oL o 0 o e Al b |
40 3 1 Jump After Stop JS*y, m RX Stop; Upon Restart, NC NC 24 NC NC 40 0 4 Jump Overflow JOR m RR If Overflow Set, (Rm) — P NC NC 1.14 NC NC
)= P 40 2 4 Jump Overflow Joy,m RK  If Overflow Set, Y — P NC NC 195 NC NC
40 3 4 Jump Overflow JO *y, m RX  If Overflow Set, (Y) = P NC NC 240 NC NC
PRI ¢ (5 L', 1)y e Dy g s MR N GO ST RIS O S SRR R T S T S NI, 40 0 5 Jump Carry JCR m RR If Carry Set, (Rm) = P NC NC 1.14 NC NC
42 0 Jump, Link Register JLRR a, m RR  (P)+1- Ra; (Rm) =P NC NC 128 NC NC 4 2 5 Jump Carry JCy, m RK  If Carry Set, Y ~ P NC NC 195 NC NC
42 2 Jump, Link Register JLRa,y, m RK (P)+2—Ra; Y =P NC NC 215 NC NC 40 3 5 Jump Carry JC*y, m RX  If Carry Set, (Y) =P NC NC 240 NC NC
4o 3 Jump, Link Register JLR a,*y, m RX (P) +2~— Ra; (Y) =P NC NC 235 NC NC 40 0 6 Jump Power Out of JPTR m RR If Power Out of Tolerance NC NC 1.14 NC NC
Tolerance (Rm) =P
P L O P e T L S R s R AN 1) N S SR LATTIE 7 ST Nl R s UCC Y 40 2 6 Jump Power Out of JPTy, m RK If Power Out of Tolerance NC NC 195 NC NC
42 2 @ Jump, Link Memory JLMy, m R Rlx22YeXn 1P NC NC 240 NC NC Tolerance Y8
43 3 @ Jump, Link Memory JLM *y, m RX  (P)+2—(Y);(Y)+1—P NC NC 305 NC NC 40 3 6 Jump Power Out of JPT *y, m RX  If Power Out of Tolerance NC NC 240 NC NC
Tolerance (Y} =P
CONDITIONAL JUMPS
— . L eONPRREEONDIIONSE. L T kL et oSCialy LAy L0 Sirhl e (NS eioe e o LMEONEJUMBS L L e et 8 D st G O SR e L
4 0 0 Jump Equal JER m RR  If (CC)is=, (Rm)~ P NC NC 114 NC NC 41 1 Local Jump Indirect LJI xD #RI ((P)+xD) =P NC NC 220 NC NC
0 2 0 Jump Equal JEy, m RK  If(CC)is=,Y~P NC NC 195 NC NC 40 1 Local Jump LJ xD #Rl  (P)+xD P NC NC 132 NC NC
0 3 0 Jump Equal JE*y, m RX  If(CC)is=, (Y) =P NC NC 240 NC NC 43 1 Local Jump, Link Memory ~ LJLM xD #Rl (P)+1-P+xD; NC NC 215 NC NC
40 0 Jump Not Equal JNER m RR  If (CC)is#, (Rm) P NC NC 114 NC NC (P)+xD +1—=P
M z 1 Jump Not Equal JNEy, m RK If(CC)is#,Y—=P NC NC 195 NC NC 4 1 Local Jump Equal LJE xD #Rl If(CC)is=, (P) +xD > P NC NC 132 NC NC
40 i3 Jump Not Equal INE *y, m RX  If(CC)is#, (Y) =P NC NC 240 NC NC 45 1 Local Jump Not Equal LINE xD #Rl  If(CC)is# (P) +xD—P NC NC 132 NC NC
40 o0 3 Jump Less JLSR m RR  If (CC)is<, (Rm)—P NC NC 114 NC NC 47 1 Local Jump Less LJLS xD #Rl  If(CC)is<,(P)+xD>P  NC NC 132 NC NC
40 2 3 Jump Less JLSy, m RK  If(CC)is<,Y~P NC NC 195 NC NC 46 1 Local Jump Greater or Equal LJGE xD #RI If(CC)is>, (P)+xD =P  NC NC 132 NC NC
4 3 3 Jump Less JLS *y, m RX  If(CC)is<, (Y)—=P NC NC 240 NC NC
40 0 2 Jump Greater or Equal JGER m RR  If (CC)is>, (Rm) =P NC NC 114 NC NC ARITHMETIC INSTRUCTIONS
40 2 2 Jump Greater or Equal JGEy, m RK  If(CC)is>, Y P NC NC 195 NC NC e, L ARITHMETIC SINGUE LENGTH . w20 o0 | L Lo b e e
403 2 Jump Greater or Equal JGE *y, m RX If (CC)is>, (V) »P NC NC 240 NC NC 20 0 Subtract SUR a, m RR  (Ra) - (Rm)~ Ra X X 8 X X
20 1 Subtract SUla,m Rl (Ra) - (Y*) ~ Ra X X 160 X X
FRNSER AW ) -1 o G R U L L A et B TR RSN E T st Sl T Y 20 2 Subtract SUK a,y, m RK  (Ra)-Y—Ra X X 168 X X
4 0 12 Jump Key Set After Stop  JKSR I, m RR  If Key 1Set, Stop; (Rm) =P NC NC 11 NC NC 20 3 Subtract SUa,y,m RX  (Ra)-(Y)~Ra X X 235 X X
49 2 12 Jump Key Set After Stop  JKS1I,y, m RK I Key 1Set,Stop;Y>P  NC NC 17 NC NC 62 0 Subtract LSUa, m RL  (Ra)-m~Ra X X 163 X X
40 3 12 Jump Key Set After Stop  JKS |, *y, m RX  If Key 1Set, Stop; (Y)>P NC NC 24 NC NC 2 0 Add ARa,m RR  (Ra) + (Rm) > Ra X X 8 X X
40 0 13 Jump Key Set After Stop JKSR 2, m RR  If Key 2 Set, Stop; (Rm) > P NC NC 11 NG NE 22 i Add Ala,m RI (Ra) + (Y*) ~ Ra X X 160 X X
4 2 13 Jump Key Set After Stop  JKS2,y, m RK  If Key 2 Set,Stop; Y >P  NC NC 1.7 NC NC 202 Add AKa,y,m RK  (Ra)+Y~Ra X X 168 X X
22 3 Add Aa,y,m RX  (Ra)+(Y)~Ra X X 230 X X
62 2 Add LAa,m RL  (Ra)+m— Ra X X 140 X X



16-BIT INSTRUCTION REPERTOIRE (CONT)

EXEC
MNEMONIC  FOR- CARRY OVER wg:op (¢
o f a m NAMEOF INSTRUCTION ay,m MAT OPERATION DESIG FLOW o 0""0 8
26 0 Multiply MR a, m RR  (Ra+1)* (Rm)~ Ra, 0 0 355 X X
Ra+1
26 1 Multiply Mia,m Rl (Ra+1)*(Y*)~>RaRat+1 0 0 430 X X
26 2 Multiply MK a,y, m RK (Ra+1)*Y—RaRa+1 0 0 445 X X
26 3 Multiply Ma,y, m RX  (Ra+1)*(Y)~>Ra,Ra+1 0 0 510 X X
63 2 Multiply LMUL a, m RL (Ra+1)*m~RaRa+1 0 0 420 X X
27 0 Divide DR a,m RR (Ra,Ra+1)/(Rm) > Ra+1; 0 X 680 X X
Remainder ~ Ra
27 1 Divide Dla,m Rl (Ra,Ra+1)/(Y*)>Ra+1; 0 X 720 X X
Remainder ~ Ra
27 2 Divide DKa,y,m RK (Ra,Ra+1)/Y »Ra+1; 0 X 740 X X
Remainder - Ra
27 3 Divide Da,y,m RX (Ra,Ra+1)/(Y)>Ra+1; 0 X 795 X X
Remainder — Ra
63 3 Divide LDIVa,m RL  (Ra,Ra+1)/m—~Ra+1; 0 X 740 x X
Remainder ~ Ra
____ ____ __ARITHMETIC DOUBLE T S I SO I ST S ARSI W e e I P e
21 0 Subtract Double SUDR a, m RR  (Ra,Ra+1)-(Rm,Rm+1) X X 174 X X
- Ra,Ra+1
21 1 Subtract Double SUDI a, m RI (Ra,Ra+1)-(Y* Y*+1) X X 245 X X
—+Ra,Ra+1
21 3 Subtract Double SUDa,y, m RX (Ra,Rat1)=(Y,Y+1> X X 320 X X
Ra,Ra+1
62 1 Subtract Double LSUD a, m RL  (Ra,Ra+1)-m-Ra, X X 215 X X
Ra+1
23 0 Add Double ADR a, m RR  (Ra,Ra+1)+(Rm,Rm+1) X X 158 X X
-+ Ra,Ra+1
23 1 Add Double ADla,m Rl (Ra,Rat1)+(¥*, Y*+1) X X 245 X X
—~Ra,Ra+1
23 3 Add Double ADa,y,m RX (Ra,Ra+1)+(Y,Y+1); X X 315 X X
- Ra,Ra+1
62 3 Add Double LAD a,m RL  (Ra,Ra+1)+m~Ra, X X 215 X X
Ra+1
— ) o3 S ENTROAGTRTNETRIC S Eie, LS IR R L et R G i e (el Gk e
64 3 Byte Subtract BSUa,y, m RX  (Ra) - (Y)Byte—~ Ra X X 235 X X
65 3 Byte Add BAa,y,m RX  (Ra) + (Y) Byte ~ Ra X X 235 X X
IRV - s o1, 1y e T, e R TR ) - T R 1 b N ey R
02 0 10 Increment Ra by 1 IROR a RR  (Ra) +1-Ra X X 84 X X
02 0 11 Decrement Ra by 1 DROR a RR  (Ra)-1-Ra X X 84 X X
02 0 12 Increment Ra by 2 IRTR a RR  (Ra)+2~+Ra X X 110 X X
02 0 13 Decrement Ra by 2 DRTR a RR  (Ra)-2-Ra X X B0 % X
____ SPECIAL ARITHMETIC ____ PRSI o te o G PRV as RRN 1 Tl TR PN
02 0 2 Round Ra RRa RR  If (Ra) >0, (Ra) + )¢ X 156 X X
(Ra +1) 15— Ra: If
(Ra) <0, (Ra) - (Ra + 1)
15— Ra
04 o 1 Reverse Register RVR a RR  Reverse Order of Bitsin Ra 0 0 650 X X
04 0 2 Count Ones CNT a RR  Number of Binary 1's in NC NC 70 ' NG Nc
Ra—~Ra+1
04 0 3 Scale Factor SFRa RR  Shift (Ra, Ra + 1) Left NC NC 320 NC NC
Until (Ra) 15 # (Ra) 14;
Shift Count > Ra + 2
LOGICAL INSTRUCTIONS
et Ll R UAND) e et | W ST SR ) L S s R S, TS L
30 0 AND ANDR a, m RR  (Ra) @ (Rm) ~ Ra 0 0 84 X X
30 1 AND ANDI a, m Rl (Ra) @ (Y*)~Ra 0 0 158 X X
30 2 AND ANDKa,y,m RK (Ra)®@Y—Ra 0 0 168 X X
30 3 AND ANDa,y,m  RX (Ra)©®(Y)~>Ra 0 0 236 X X
e ) LS ORISR HE SIS LIS IR R L) Uty L T e el et B el
31 0 OR ORRa,m RR  (Ra)® (Rm)~> Ra 0 0 8 X X
31 1 OR ORI a,m Rl (Ra)® (Y*)~>Ra 0 0 158 X X
31 2 OR ORKa,y,m RK (Ra)®Y-Ra 0 0 183 X X
N 3 OR ORa,y,m RX  (Ra) @ (Y) > Ra 0 0 o D
4

16-BIT INSTRUCTION REPERTOIRE

EXEC
MNEMONIC FOR- CARRY OVER SIME
o f a m  NAME OF INSTRUCTION a,y,m MAT OPERATION DESIG FLOW rElgR()»g
sal L EACHUSINEQRIT. o = Bt e s e R T e s
32 0 Exclusive OR XORR a, m RR  (Ra) ® (Rm)— Ra 0 0 84 X X
32 1 Exclusive OR XORIla, m Rl (Ra) ® (Y*)~ Ra 0 0 168 X X
32 2 Exclusive OR XORKa,y,m RK (Ra) ® Y — Ra 0 0 1768 X X
2 3 Exclusive OR XORa,y, m RX (Ra) ® (Y) ~ Ra 0 0 238 X X
— e = MASKEDISUBSTITUTE e s
33 0 Masked Substitute MSR a, m RR (Rm) bits 0-15 -+ Ra bits 0 0 142 X X
0-15 for (Ra + 1) bits
0-15=1
33 1 Masked Substitute MSia, m RI (Y*) bits 0-15 —+ Ra 0 0 160 X X
bits 0-15 for (Ra + 1)
bits 0-15 =1
33 2 Masked Substitute MSK a,y, m RK Y bits 0-15—~ Ra bits 0-15 0 0 220 X X
for (Ra+ 1) bits 0-15 =1
33 3 Masked Substitute MSa,y,m RX  (Y)bits 0-15~ Rabits 0-15 0 0 245 X X
for (Ra + 1) bits 0-15= 1
e ey el GOMPRREMASICERL - o by ool e g p IR S IR IETRRE e T e S
34 0 Compare Masked CMR a, m RR [(Ra) ® (Ra+1)|: 0 0 156 X X
[(Rm) @ (Ra+ 1)]
34 1 Compare Masked CMla, m RI [(Ra) ©® (Ra + 1)]: 0 0 178 X X
[(Y*) © (Ra+1)]
34 2 Compare Masked CMK a,y, m RK [(Ra) ©® (Ra+1)] 0 0 240 X X
YO (Ra+1)|
34 3 Compare Masked CMa,y, m RX [(Ra) © (Ra+1)] 0 0 260 X X
1Y) © (Ra+1)]
— e . BYTE-OPERATIONS et e e ) e L S R I A RN
66 3 Byte-Compare BCa,y,m RX (Ra): (Y) Byte X X 240 X X
67 3 Byte-Compare and Index BCXa,y,m RX (Ra): (Y) Byte; (Rm) + 1 X X 260 X X
by 1 - Rm
— i CAMPAREINSTRUCTIONS . " e o o0 oo o i g e e e . .
24 0 Compare CRa,m RR  (Ra):(Rm) X X g K X
24 1 Compare Cla,m Rl (Ra):(Y*) X X 166, X X
24 2 Compare CKa,y,m RK (Ra):Y X X 175 X X
24 3 Compare Ca,y,m RX (Ra):(Y) X X 235 X X
63 1 Compare LCa,m RL (Ra):m X X 156 X X
25 0 Compare Double CDR a, m RR (Ra,Ra+1):(Rm,Rm+1) X X 170 X X
25 1 Compare Double CDla,m RI (Ra, Ra+ 1):(Y*, Y*+1) X X 245 X X
25 3 Compare Double CDa,y,m RX  (Ra,Ra+1):(Y,Y+1) X X 320 X X
— — ___ MISCELLANEOUS LOGICAL e ol Ll o e LR U BT SR
022 0 0 Make Positive Ra RR If (Ra) <0, (Ra)’ ~ Ra; X X 124 X X
If (Ra) > 0, (Ra) Unchanged
02 0 1 Make Negative NR a RR If (Ra) >0, (Ra)— Ra; X 0 142 X X
If (Ra) < 0, (Ra) Unchanged
02 0 4  Two's Complement TCR a RR (Ra)’—~ Ra X X 84 X X
02 0 5  Two's Complement Double TCDR a RR (Ra,Ra+ 1)~ Ra,Ra+1 X X 174 X X
02 o 6  One's Complement OCR a RR Bit-by-Bit Complement 0 o 8F X X
of (Ra) + Ra
SHIFT INSTRUCTIONS
L siac il R HOGICAIMEING RELSSOIG i as om0l L L LI R R,
10 0 Logical Right Single Shift LRSR a, m RR Shift (Ra) Right (Rm) 0-5 0 0 94 X X
Places, Zero Fill
16 2 Logical Right Single Shift ~ LRSa,y, m RK  Shift (Ra) Right Y 0-5 0 0 176 X X
Places, Zero Fill
60 0 Logical Right Single Shift LLRSa, m RL Right Shift (Ra)n Places, 0 0 1100 X X
Zero Fill
— __ ___ ALGEBRAIC-SINGLE el ot il b b 8 LR J e SRU R IS e L e b
1 0 Algebraic Right Single Shift ARSR a, m RR Shift (Ra) Right (Rm) 0-5 0 0 95 X X
Places, Sign Fill
" 2 Algebraic Right Single Shift ARSa,y, m RK Shift (Ra) Right Y 0-5 0 0 180 X X
Places, Sign Fill
60 1 Algebraic Right Single Shift LARS a, m RL Right Shift (Ra)n Places, 0 0 %I X X

Sign Fill
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EXEC
MNEMONIC ~ FOR- CARRY OVER ;'l“é':o_ c
o f a m NAMEOF INSTRUCTION a,y,m MAT OPERATION DESIG FLOW o ("9 8
14 0 Algebraic Left Single Shift ~ ALSR a, m RR  Shift (Ra) Left (Rm) 0-5 0 X 230 X X
Places, Zero Fill
14 2 Algebraic Left Single Shift ~ ALSa,y, m RK  Shift (Ra) Left Y 0-5 0 X 395 L% X
Places, Zero Fill
61 0 Algebraic Left Single Shift ~ LALSa, m RL  Left Shift (Ra)mPlaces 0 X 300 X X
Zero Fill
W CIRCURARSSINGHEL. - RS Tpella R XL IR RSN LR L S S IR T
15 0 Circular Left Single Shift ~ CLSR a, m RR  Shift (Ra) Left Circularly 0 0 9 X X
(Rm) 0-5 Places
15 2 Circular Left Single Shift ~ CLSa,y, m RK  Shift (Ra) Left Circularly 0 0 176 X X
Y 0-5 Places
61 1 Circular Left Shift (Ra)n LCLSa,m RL  Circular-Left Shift (Ra)jm 0 0 110 X X
Places; Set CC Places
— . L OGICAL DOUBKE. . . oAU WO 6 B0 00 G IR NV )P iV
12 0 Logical Right Double Shift ~ LRDR a, m RR  Shift (Ra, Ra + 1) Right 0 0 200 ‘% X
(Rm) 0-5 Places, Zero Fill
12 2 Logical Right Double Shift ~LRDa,y,m  RK  Shift (Ra, Ra+ 1) Right 0 (] 280 X X
Y 0-5 Places, Zero Fill
60 2 Logical Right Double Shift ~ LLRD a, m RL  Right Shift (Ra,Ra+1)m 0 0 205 X X
Places, Zero Fill
RS SO - e 0,1 o s S TR B TR - = L SR W TR R (U
13 0 Algebraic Right Double Shift ARDR a, m RR  Shift (Ra, Ra+ 1) Right 0 0 gHol X X
(Rm) 0-5 Places, Sign Fill
13; |2 Algebraic Right Double Shift ARDa,y,m  RK  Shift (Ra, Ra+ 1) Right 0 0 285 X X
Y 0-5 Places, Sign Fill
60 3 Algebraic Right Double Shift LARD a, m RL  Right Shift (Ra, Ra+1)m 0 0 246’ % R
Places, Sign Fill
%6 0 Algebraic Left Double Shift ALDR a, m RR  Shift (Ra, Ra+ 1) Left 0 X 410 X X
(Rm) 0-5 Places, Zero Fill
% 2 Algebraic Left Double Shift ALDa,y,m  RK  Shift (Ra, Ra+ 1) Left 0 X 495 X X
Y 0-5 Places, Zero Fill
61 2 Algebraic Left Double Shift LALD a, m RL  LeftShift (Ra, Ra+ 1)m (] X 480 X X
Places, Zero Fill
___ CIRCULAR-DOUBLE gl SRR A ol s DA [ RN Ll
17 0 Circular Left Double Shift ~ CLDR a, m RR  Shift (Ra, Ra+ 1) Left 0 0 200 X X
Circularly (Rm) 0-5 Places
17 2 Circular Left Double Shift ~ CLDa,y, m RK  Shift (Ra, Ra+ 1) Left 0 0 285 X X
Circularly 0-5 Places
61 3 Circular Left Double Shift ~ LCLDa, m RL  Circular-Left Shift (Ra, 0 0 215 X X
Ra + 1)mPlaces
MISCELLANEOUS INSTRUCTIONS
e e, o L DISABBERMABTECHOBRGN (1l s . o ' ¢ o ) S chie ) Gt Blamaalian Al L ' 280
03 0 0 10 Enable Real-Time Clock ECR RR  Enables R/T Clock Register NC NC 130 NC NC
03 0 0 11 DisableReal-Time Clock DCR RR  Disables R/T Clock Register NC NC 130 NC NC
03 0 0 16 Enable Real-Time Clock ECIR RR  Enables RTC Overflow NC NC 100 NC NC
Overflow Interrupt Interrupt
03 0 0 17 Disable RTC Overflow DCIR RR  Disable RTC Overflow NC NC 100 NC NC
Interrupt Interrupt
03 0 0 13 Disable Monitor Clock DM RR  Disable Monitor Clock and ~ NC NC 100 NC NC
Monitor Clock Interrupt
. SpEcIANANSTRUERONSIE . L A R PR e e e L
Indirect Word Wj,y, x Causes a Two-Word Indirect
Word (IW) to be Generated
30 0 0 No Operation NOP RR  (R@) &) RO- RO 0 0 890 X X
30 0 0 0 NoOperation Double NOPD RR  (RO) O RO-ROtwice O 0 198 X X
03 0 0 0 Executive Return ERa RR  Generate Interrupt; 0 o 1090 e
(P) + 1~ Ra
05 0 Set Bit SBRa, m RR  1- BitPosition mof (Ra) 0 0 T Sl
06 0 Zero Bit ZBRa,m RR  0BitPosition m of (Ra) 0 0 128 x X
07 0 Compare Bit CBRa, m RR  Bit Position m of (Ra) 0 0 158 x x
6

16-BIT INSTRUCTION REPERTOIRE (CONT)

EXEC
MNEMONIC FOR- CARRY OVER e
o f a m NAMEOF INSTRUCTION a,y,m MAT OPERATION DESIG FLOW gAEIgHO'Q
3 0 0 0 Input/Output Command 10CR RR  Execute I/0 Command NC NC 10+ NC NC
Instruction ,/.0 INST.
35 % W Biased Fetch BFIm RI (Y*) Checked ~CC; 1+ Y* 0 0 245 X X
Bits 15 and 14
35 (2 0 Remote Execute REXy, m RK Execute (Y); (P) +2—P NC NC 1.68+ NC NC
INST.
a6l Biased Fetch BFy, m RX  (Y)Checked—CC:1—~Y 0 0 300 - X
Bits 15 and 14
67 0 User Macro UM1a,m RR Reserved for Arbitrary User
Macro Instructions
67 0 User Macro UM2a,m RR Reserved for Arbitrary User
Macro Instructions
67 1 User Macro UMl a, m RI Reserved for Arbitrary User
Macro Instructions
67 2 User Macro UMK a,y, m RK Reserved for Arbitrary User
Macro Instructions
1/0 INSTRUCTIONS O
_—_ ____ACTIVITY CONTROL PO R e Ll e e T O O R S AT SEE
70 0 0 0 Activity Control ACR m RR Master Clear All Channels u 18.9
70 0 0 4 Activity Control ACR m RR Enable All External u 105
Interrupts
70 0 0 5 Activity Control ACR m RR Disable All External u 10.5
Interrupts
70 0 0 6 Activity Control ACR m RR Enable All External u 10.5
Monitors
70 0 0 7 Activity Control ACR m RR Disable All External u 105
Monitors
e e JGHANNEGONTROT . e O alte ot (L b ol B drp B S J0e L B8 e
70 0 10 Channel a Control Operation CCR a, m RR Master Clear Chan. a z,u 3.25
70 0 14  Channel a Control Operation CCR a, m RR Enable Chan. a External  z,u 275
Interrupts
70 0 15 Channel a Control Operation CCR a, m RR  Disable Chan. a External z,u 2.75
Interrupts
70 0 16 Channel a Control Operation CCR a, m RR  Enable Chan. a External  z,u 2.75
Interrupts Monitor
70 0 17 Channel a Control Operation CCR a, m RR Disable Chan. a External  z, 275
Interrupts Monitor
ADDITIONAL 1/0
et ) S SHNSIROETHGINS L, L o) o s R SR N e s e bt e,
N 2 2 Initiate Input Chain ICKa,y RK Initiate Input Chain u 2.85
0 R 6 Initiate Output Chain OCK a,y RK Initiate Output Chain u 2.85
71 3 Write Control Memory WiMa,y, m RX (Y) = Control Memory u 3.30
for Chan. a
n 3 Write Control Memory WCM am, y RX (Y) = Control Memory u 3.30
for Chan. a
72 :3 Read Control Memory RIMa,y, m RX (Control Memory for u 3.35
Chan. a) = Y
72 3 Read Control Memory RCM am, y RX (Control Memory for u 335
Chan.a) > Y
70 3 0 Initiate Transfer 0ay RX Initiate 1/0 z 4.30
7 2 [} Load Control Memory LCMK m, y RK Y = Control Memory z 2.90
Specified by M
.3 0 Load Control Memory LCM m,y RX (Y) = Control Memory z 3.30
Specified by M
72 3 0 Store Control Memory SCM m,y RX Control Memory z 3.35

Specified by M~ Y



16-BIT INSTRUCTION REPERTOIRE (CONT)

EXEC
MNEMONIC FOR- CARRY OVER ;II,EEOVC
o f a m NAME OF INSTRUCTION a,y,m MAT OPERATION DESIG FLOW SEC 9
73 0 0 0  Halt Chain HCR RR This Instruction Halts z 23
the Chaining Action
73 0 1 0 Interrupt Processor IPR RR Generate Chain Interrupt z 23
73 3 0 0 ZeroFlag ZFy RX 0—Y15, 14 z 4.0
73 3 1 0 SetFlag SFy RX 1+Y 15,14 z 4.0
74 2 0  Serial Jump on Condition SIMC a, y RK If a-designator Con- z 2.6
dition is Met, Y - P;
If Not, Execute Next
Inst.
7 0 0 Search For Synch SFSCm RR Set Monitor/Suppress z 3.85
Flag and Enable Next
Inst. of Chain
76 0 Serial Interface Control SICR a, m RR Sets or Clears Channel u 25
Discretes
7% 0 0 Serial Interface Control CSIRm RR Sets or Clears Serial Z 25
Channel Discretes
7 3 Store Status SSTa,y RX  Serial Status ~ Y u 3.15
76 3 0 Store Status CSSTy RX Serial Status Data > Y z 3.1
Footnotes:
NC: No Change in the Designator
0: End Result is 0
X: Contingent Upon the Designator Function for that Instruction
NA: Not Applicable
Y: Y =y + (Rm), For All But R@
Y =y, For R@ Only
Y = (P) + xd, Sign Extended to 16 Bits
#: Rl Type 1
u: Command
&t Chaining
0O: See User’s Handbook for Further Information
I: Command/Chaining
X% The Effective Operand Address Contained in Rm
OPTIONAL MATH-PAC INSTRUCTIONS (1)
EXEC
MNEMONIC FOR- CARRY OVER TIME
o f a m NAMEOFINSTRUCTION ay,m MAT OPERATION DESIG FLOW MICRO;
SEC !
040 Squareroot SQRa RR  /(Ra,Ra+ 1)~ 0 X 965 X
Ra+1;rem ~ Ra
37 0 See Pages 9 and 10
50 0 Floating Point FSURa, m RR (Ra, Ra+ 1) - (Rm, 0 X 77- X
Subtract (Register) Rm+ 1) - Ra 17.4
19.0
50 1 Floating Point FSUla, m RI (Ra,Ra+1)- (Y*, Y*+1) 0 X ==X
Subtract (Indirect) - Ra, Ra+ 1;res> Ra+2, 17.4
Ra+3 18.85
50 3 Floating Point FSUa,y, m RX (Ra,Ra+1)- (Y, Y+1) 0 X 0T X
Subtract —Ra,Ra+1;res+>Rat2,
Ra+3
51 0 Floating Point Add FARa, m RR (Ra, Ra+ 1)+ (Rm, Rm+1) 0 X B7 X
(Register) —Ra,Ra+1;res—>Ra+2,
Ra+3
&1 3 Floating Point Add FAla, m RI (Ra,Ra+ 1)+ (Y*, Y*+1) 0 X 187 X
(Indirect) —+Ra,Ra+1,res>Rat2,
Ra+3

(1) VARIATION DEPENDENT ON DATA

(2) IF OVERFLOW/UNDERFLOW AND CLASS Il INTERRUPTS ARE DISABLED, THEN 11.3 uSEC.
(3) IF UNDERFLOW AND CLASS Il INTERRUPTS ARE DISABLED, THEN 13.8 uSEC.

(4) NORMALIZED TIMES; IF UNNORMALIZED OPERANDS ARE USED, THEN 45.9 uSEC.

(5) NORMALIZED TIMES; IF UNNORMALIZED OPERANDS ARE USED, THEN 46.6 uSEC.

©



16.0
123
16.0
16.0
123
15.6
123

=1/2 loge x
tanh-1 x+1
x-1

w

x cosh v+ y sinh v
cos 0
2x
R cos 6
R cos 6

X =
X =
X =
90°

eV =sinh v+ cosh v| X = eV =sinh v + cosh v

y cosh v + x sinh v

Rsin 0

sin 0
R sin 0

Y
¥
¥
Y

(Operation Code 37)

positive

0.46672g 0
x+1

0

x-1
# TRIGONOMETRIC AND HYPERBOLIC FUNCTIONS

Angle of rotation Hyperbolic mode Radix point assumed between bits 15 and 14

0.46672g

Cartesian coordinates. Radix point assumed between bits 15 and 14
1.15217g

Angle of rotation Trignonometric mode (BAMS) Bit 14

x&y
0
K
Kq

Hyp. rotate with postscale

Sin 6§, COS 6
without prescale
Loge x
Exponential
Polar to Cartesian
without prescale
Polar to Cartesian
with prescale

Sin 6; cos 0

RHP a
VHP a
RHP a
RF a
RFPa
Fa

07
01
06
07
01
03
01

a
a
a
a

37
37
37
37 ©
87
37 0
37

16-BIT INSTRUCTION REPERTOIRE (CONT)
OPTIONAL MATH-PAC INSTRUCTIONS ()
EXEC
MNEMONIC ~ FOR- CARRY OVER TIME X
o f a m NAMEOFINSTRUCTION ay,m MAT OPERATION DESIG FLOW MICROG ¢ e
SEC =
51 3 Floating Point Add FAa,y, m RX (Ra,Ra+1)+(Y,Y+1) 0 X' 19E XX 2R e e o |o
—~Ra,Ra+1;res—>Ra+2, ﬁg o o |w w | o 8 |
Ra+3 Ss
52 0 Floating Point FMR a, m RR  (Ra,Ra+1)* (Rm,Rm+1) 0 X 200 X X
Multiply (Register) —~Ra,Ra+1,Ra+2 Ra+3
52 1 Floating Point FMIa,m Rl (Ra,Ra+1)* (Y*,Y*+1) 0 X 208 x X A Sl
Multiply (Indirect) —~Ra, Ra+1,Ra+2 Rat3 I sl = - =
62 3 Floating Point FMa,y, m RX  (Ra,Ra+1)*(Y,Y+1) 0 X 212 X X i c c & £
Multiply ~Ra,Ra+1,Ra+2, Ra+3 @) = Sl Rl o i
53 0 Floating Point FDRa, m RR  (Ra,Ra+1)/(Rm,Rm+1) 0 257 o | X% i | = b A 4
Divide (Register) ~ Ra, Ra+ 1;rem — Ra+2, " ! I !
Raxs (4) : 7
53 1 Floating Point FDla,m Rl (Ra,Ra+1)/(Y*,Y*+1) 0 AT
Divide (Indirect) ~Ra, Ra+ 1;rem—~Ra+2, -
ferd 5) e B N I 1 = &
; o < y
58 3 Floating Point RDa,y, m RX  (Ra, Ra+1)/(Y,Y+1)~Ra, 0 3 2 lgpa" 901 K S| *+[¢= i | @ >
Divide Ra+1;rem — Ra+2, Ra+3 Bl s el i t
56 0 Multiply Double MDR a, m RR  (Ra,Ra+1)* (Rm,Rm+1) 0 0 935 X X il b - b= <
(Register) ~Ra,Ra+1,Ra+2,Ra+3 S 8 |8 8
56 1 Multiply Double MDI a, m Rl (Ra,Ra+1)* (Y%, Y*+1)> 0 0 960 X X aa Sl % %
(Indirect) Ra,Ra+1,Ra+2, Ra+3 2 AR AR e s M Dl
56 3 Multiply Double MDa,y,m RX  (Ra,Ra+1)*(Y,Y+1)~ 0 0 06 X X
Ra,Ra+1,Ra+2 Ra+3 >
57 0 Divide Double DDR a, m RR  (Ra,Ra+1,Ra+2 Ra+3) 0 X 198 X X = ? =
(Register) /(Rm, Rm + 1) - Ra + 2, Ra =2 7 x
+3;rem —~ Ra, Ra+ 1 & & + t;
57 1 Divide Double DDl a, m Rl (Ra,Ra+1,Ra+2,Rat+ 0 T R b ¢ sl RS oA s ]
(Indirect) 3)/(Y*, Y* + 1)~ Ra+2, 5 8 g 8
Ra+3; rem - Ra, Ra + 1 > > >
57 3 Divide Double DDa,y, m RX  (Ra,Ra+1,Ra+2 Ra+ 0 X 210 X X 3 >"_ <
3)/(Y,Y+1)~Ra+2,
Ra +3;rem — Ra, Ra+ 1 0
s
il e = (=] < (=] > o
OPTIONAL MATH-PAC Il INSTRUCTIONS (1 g &
EXEC LEl wl o= xl = x | x
MNEMONIC  FOR- CARRY OVER TIME ¢ | Zl<
o f a m NAMEOFINSTRUCTION ay,m MAT OPERATION DESIG FLOW MICROg ¢ =
SEC | S5«
alc > > > > > > >
a0 10 Floating Point Compare FCa,y RR  (Ra,Ra+1);(Y,Y+1) 0 0 470, X X z
37 0 11 Fixed to Floating Point FXCa RR  (Ra) —» EXP.; (Ra+1) X X 842 x x
Conversion ~MAN ©
37, @ 12 Floating Point to Fixed FLCa RR  CONVERT 0 0 545 X X 3 | % 3
Single Conversion (Ra, Ra+ 1); EXP. = slel8 |8 z
Ra; MAN. ~ Ra + 1 @) o B 1 e sesitesti e [ M
37 o 13 Floating Point Normalize ~ NFa RR  NORMALIZE X Xz % X 5 2l S e e Slee
(Ra, Ra+ 1) 105 = = e B 2002
37 0 16 Algebraic Left Quadruple AL,y RR  SHIFT 0 U160 % R S I = o e
Shift (Ra,Ra+1,Ra+2, g i 2 Ui efrilodl Sap s A Ly 2
Ra + 3) left Ys_g places, S & s fral & 8| d
Zero Fill e | EniSE s E =i e
37 0 17 Algebraic Right QARa,y RR  SHIFT 0 0 83 X X
Quadruple Shift (Ra,Ra+1,Ra+2, ok e -
Ra *+ 3) right Y5_ places, 22 | sl &= e © | a
Sign Fill PRI = - B BT
Oouw
(1) VARIATION DEPENDENT ON DATA { £ 8| 3|8 |8| 3 8| 8
(2) IF OVERFLOW/UNDERFLOW AND CLASS Il INTERRUPTS ARE DISABLED, THEN 11.3 uSEC.
(3) IF UNDERFLOW AND CLASS Il INTERRUPTS ARE DISABLED, THEN 13.8 iSEC. = e St RS ®
(4) NORMALIZED TIMES; IF UNNORMALIZED OPERANDS ARE USED, THEN 45.9 uSEC. " oS ARSI A e SIS
(5) NORMALIZED TIMES; |F UNNORMALIZED OPERANDS ARE USED, THEN 46.6 1SEC. g R I G Sl
S| &8|68 |8 & 5|8
9
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NOT 0 DISABLE DMA
‘ USED 1 ENABLE DMA
TYPE e N s VR | R e R R RS R SV R e R TR Bit 1=0, Class I1l locked out

Bit2=0, Class Il locked out
Bit3 =0, Class | locked out

RR 7~ > >
RI TYPE 2 %,////«/0{ /%f% i W/m% #F.P. RESIDUE; 1 = enable,

RL #F.P.UNDERFLOW/OVERFLOW INT.; 0= enable
= = . CONDITION CODES
RI TYPE 1 0 014 D “ARITHMETIC T P/
- = 0 0=ZERO | (Ra) = (Rm) or (Y)
RK, RX f?WV " % o 0 1-NOT ZERO & POS (Ra) > (Rm) or (Y)
/// / % = | e ¢ Not used :
- — < 1 1=NOT ZERO & NEG | (Ra) <(Rm) or(Y)
= = >
OVERFLOW DESIGNATOR
DEFINITION OF FIELDS CARRY DESIGNATOR
0 Operation (Function) Code NORO MODE DESIGNATOR = utios Mati B
f Format Designator NOT USED
00 = Format RR, Register to Register or RL-1 Format GENERAL REGISTER STACK DESIGNATOR

01 = Format RI, Register Indirect Memory or RL-2 Format

4 NOT USED

10 = Format RK, Register-Literal Constant or RL-3 Format PR N . B i

11 = Format RX, Register-Indexed Address, Constant or RL-4 Format Fikir . St ReaserNos L Fommac
a General Register or Subfunction Designator
m  General Register or Subfunction Designator INTERPRETED IF m = 16

4-bit Unsigned Literal Constant in RL Format | INTERPRETED IF m = 14
xD  Signed Deviation Value (Two's Complement) INTERPRETED IF m = 12
y  Address or Arithmetic Constant INTERPRETED IFm=10

Figure 1. Instruction Word Format

5/14%/12%1/1y 126264321 ‘D_jSHZ

1/0 INSTRUCTION FAULT AND MEMORY
RESUME INTERRUPT DATA*

INTERPRETED AS FOLLOWS:

LEGEND FORMAT  OPERAND FORMATION 0 010 010 0,0 0 NORMAL ADDRESSING
0 140 10 1]0 1 NORMAL ADDRESSING
B Bytepointer, 0~ Upper, 1~ Lower RR Operand = (Rry) 1 001 0]1 01 0 INDIRECT ADDRESSING WITHOUT INDEXING; IW 1 AT Y =y
€ Carry RI-1 Local Jump Address Y = (P) + xD 1 1011 111 111 1 INDIRECT ADDRESSING WITH INDEXING; IW 1 AT Y = y+(R;)
CC Condition Code g
A RI-2 Operand at Y* = (Rpp) | ° SO
verflow T T R INTERPRETED AS FOLLOWS:
IW  Indirect Word _Operand Y =yifm= p
i Designator Field in IW R)( W d Dobiard o ;’ i 176 574,372,170/
X General Register Designator in IW1 i L] L i
y  Contents of Second Instruction Word or IW2 Operand at Y =y + (Rp) if m # 0 cciebinio CHAIN INSTRUCTION CCCC = CHAN #; X = 0 =INPUT; X = 1= OUTPUT
Y Effective Operand Address or Constant — — — _Operand at indirect address if m = 10,12,14,16 00000001 COMMAND INSTRUCTION
Y*  Effective Operand Address in Rm RX Byte  Operand at Y upper if m = 0 1TMMMOO 10 MEMORY RESUME INTERRUPT; MMM = 8K MODULE NO.
TM 1/0 Transfer Mode Operand at Y = (R)/2 +y ifm # 0,10,12,14,
00 — Abort Transfer 16;8=(R) g Figure 3. Status Register No. 2 Format
01 — 8-bit Byte Transfer Operand at indirect address if m = 10,12,14,16
10 — 16-bit Word Transfer RL Operand = m (an absolute literal)
11 =32 0inBmloWord Tramsters [ a0 ORISR S S Sy el N OCTAL
S\:,E :::::: f;;‘:escs”::i‘m , i JVALUE | OPERAND/IW1, LOCATION
[@——————— 32 bit operand —————— |
Cc™M Cnn.xrnl Memory ‘Wurd i | 0 WORD AT Y = (IW2)
CAP Chain Address Pointer sl Magni >l BYTE AT UPPER HALF OF Y = (IW2)
RTC Real-Time Clock [ | 1 WORD AT Y = (IW2) + (R,)
() Contents of register or address a1 ARSI, H L 42 | BYTE ATY = (IW2) + (R,) */2
3130 16715 0 | X
v (R eg /I// 2 WORD AT Y = (IW2) + (R)
U (Ry)q3g Ry R BYTE AT Y = (IW2) + (Rp))*/2
' ! ' o 3 WORD AT Y = (IW2) + (R 4 1)
= Roe 1) %12
| A A , BYTE AT Y = (IW2) + (R 4 1
i 4 NEXT IW 1 AT ADDRESS Y = (IW2)
Y = (IW2) + (R,)
l<———Y——>'<——v+1—>| 5 NEXT IW 1 AT ADDRESS b
| 6 NEXT IW 1 AT ADDRESS Y = (IW2) + (Rpy)
Daliie Landtht Onerni 7 NEXT IW 1 AT ADDRESS Y = (IW2) + (Rpr4¢)
i 1017 NOT ASSIGNED
! ‘ SPECIFIES GENERAL REGISTER R,——
R XOR AND
e S i s /1%11%“3 NOTASSIGNED =4 1 3= x=0] W1
oo o
0fo 1 0o 7z vz 1w

Tl i) i 118 S
| * B = LSB of register

Figure 4. Indirect Addressing
() 12




f15=

320 1 1o woroeiT#

ZEROS ZERD
CLASS | &1 INTERRUPT CODE
PER TABLE 2
7 43 170 WoRDBIT#

ZEROS

CHANNEL
NUMBER

CLASS 11

ZERO
INTERRUPT CODE
PER TABLE 2
2 LOW ORDER BITS

Figure 5. Interrupt Entrance Address Index

TABLE 1. ASSIGNED MEMORY ADDRESS

Address Assignment

to Class
Function 1 I |

Store P addresses 10 120 130
Store SR # 1 addresses m 121 131
Store SR # 2 addresses 112 122 132
Store RTC lower addresses 13 123 133
P Reload addresses 114 124 134
SR # 1 Reload addresses 115 125 135
SR #2 Reload addresses 116 126 136
Store RTC upper addresses 117 127 137
1/0 Command cells 140-141

Auto start entrance 17
External interrupt word storage 200-217

NDRO

00-77, 300-477

TABLE 2. INTERRUPT PRIORITY

a m- CONTROL MEMORY
Value | Value Register Selected
15 14 |13[12|n 0
0 Z “BWC (IN)~
1 ~(IN)
2
3
4 WC (OUT)
5 2
6 ,/
7 [Notused
10 [Monitor register (Serial)~————~
n Suggress register (Serial) =~~~
12 [Serial mode information*
13-17  Not used
0-17 Channel

*MIL-STD-188C or RS-232
Binary
Priority Intsraioy 6-534%31231-0| BITS INTERPRETED
Within Code
Class Class Interrupt G 0 0 =5-BIT CHARACTER
0 1=6-BIT CHARACTER
Class |, 1 Power Fault 000 1 0= 7-BIT CHARACTER
Hardware | 2 Memory Resume 001 |1 1 =8BIT CHARACTER
Errors 0 = SELECT 0DD PARITY
1= SELECT EVEN PARITY
Class 11, 1 CP Instruction Fault 000 0 = DISABLE PARITY CHECKING
Software 2 1/0 Instruction Fault 3?(]1 1 = ENABLE PARITY CHECKING
Interrupts| 3 #F P. Overflow/Underflow| i
Interrupt ? 2 gxg 510';:B'lT —— ASYNCHRONOUS
4 Executive Return on
Instruction ASYNCHRONOUS CLOCK SPEED SELECTION
b RTC Overflow 100 00 = LOWEST SPEED 11 = HIGHEST SPEED
6 Monitor Clock 101
Class 111, 1 Intercomputer Time-Out 1 “VACALE!
10C 2 External Interrupt or 00 5~ 13 AT 242 3 5 7 UA
Interrupts Discrete Interrupt NOT
3 Output Chain Interrupt 10 USED
4 Input Chain Interrupt 01 0~ 000 PARITY
1= EVEN PARITY

@ Serial MIL-STD-188C vacales, or EIA-STD-RS 232C
Channels # Optional Math Pac function

0= DISABLE PARITY
1~ ENABLE PARITY _

NOT USED
0000 = 1 BIT/CHARACTER
1111 =16 BITS/CHARACTER

Figure 6. 1/0 Control Memory

13

Oﬁ m-field of SFSC instruction

Set sync. serial channel active and enable chain.

On sync. or async channel, set suppress when input character =
(suppress register); discard that character.

On sync. or async channel, set monitor and enable chain when input
character = (monitor register). Terminate the buffer.

On active sync. channel search for character length word = (suppress register).
When found enable chain and compare next input character. |f equal, set

suppress.

Bits 2 and 3 used for vacales ““Search for Sync”

Figure 7. SFSC Operations

BITS MIL-STD-188 RS-232 VACALES
0-7 ALWAYS ONES ALWAYS ONES ALWAYS ONES
8 1=B DISCRETE 1=RING INDICATOR 1=B DISCRETE
TURNED ON ON TURNED ON
9 1=C DISCRETE 1=RECEIVED LINE 1=CARRIER DETECT
TURNED OFF SIGNAL DETECTOR OFF TURNED OFF
10 1=TIDISCRETE 1=>ALARM INDICATE
TURNED ON ALWAYS ONE TURNED ON
n 1=SYNC ERROR
ALWAYS ONE ALWAYS ONE TURNED ON
12 1=TRANSMIT FULL ON
ALWAYS ONE ALWAYS ONE TURNED OFF
13-15 ALWAYS ONES ALWAYS ONES ALWAYS ONES
FIGURE 8. SERIAL CHANNEL INTERRUPT WORD FORMAT
TABLE 3. SERIAL 1/0 DISCRETE FUNCTIONS
MIL-STD-188C/VACALES EIA-STD-RS232
Octal Line Line Line
m-Value| Function Discrete Dﬁ'ggg‘" Dﬁ;%’:;;’ Discrete Designator
0 Set Loop test (internal) - - Loop test (internal) -
1 Clear Loop test (internal) - - Loop test (internal) -
2 Clear Not used - - Spare —
3 Set Not used - - Spare -
4 Clear Control Line 6 J J Spare -
8§ Set Control Line 6 J J Spare -
[ Clear Control Line 5 H TRAN. PREP Enable Ring Indicator CE
7 Set Control Line 5 H TRAN. PREP Enable Ring Indicator CE
10 Clear Control Line 4 G G1 Request to Send CA
" Set Control Line 4 G G1 Request to Send CA
12 Clear Control Line 3 = F1 New Sync CH
13 Set Control Line 3 F F1 New Sync CH
14 Clear Control Line 2 D D1 Data Terminal Ready cD
15 Set Control Line 2 D D1 Data Terminal Ready coD
16 Clear Control Line 1 A LOOP BACK Loop Test (external)
17 Set Control Line 1 A LOOP BACK Loop Test (external)

TABLE 4. SERIAL 1/0 STATUS INTERPRETATION

Word | MIL-STD-188 | EIA-STD-RS232 VACALES
Bit# Function Function FUNCTION
20 Parity Error Parity Error =
2! Overrun Overrun Overrun
22 Break Break Parity Error
23 E Active Clear to Send Sync Error
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