SPERRY<FUNIVAC U1600 & U1600EM COMPUTER
REPERTOIRE OF INSTRUCTIONS

OCTAL HEXIDECIMAL

FORMAT  FORMAT ~ CODING INSTRUCTION PERATION
, FPRmAT FORMAT oAt OPERATIO c ov ce
00 - — 0 - - - Diagnostic return If diagnostic jump set R17 ~ uP —NC -
03a m 03a m BLaym Byte load (Y) byte - Ra7.0; 0 -+ Ra15.8 00 X
00 0a m 04a m LRam Load (Register) (Rm), ~, Ry 00 X
00 1a m 052 m Lam Load (Indirect) (Y*)= Ry 00 X
00 2a m 06a m LKaym Load (Constant) YRy 00 X
013a m 07 a m Laym Load (Y) =Ry 00 X
020a 00 08a 0 PRa Make positive 1f (Rg) <0, (Ra)’ «Ra % K X
020a 01 08a 1 NRa Make negative 1£(R)) >0, (R,) R, X 0 X
020a 02 08a 2 RgRa Round (R )wﬂm)mwa % X X
02 0a 04 08 a 4 TCRa Two's Complement (Ra)' = Ra X X X
020a 05 08a 5 TCDRa Two's Complement Doutle  (Rg, Rt 1)’ —Ra, Rar @ X X X
020a 06 08a 6 OCRa One’s Complement (Ra) bit-by-bit complement =Ry 00 X
020a 10 08a 8 IRORa Increase Ra by 1 (Ra) +1-Ra X X X
020a 1 08 a 9 DRORa Decrease R by 1 (Ra) - 1Ry % X %
020a 12 08a A IRTRa Increase Ry by 2 (Rg) +2—Ry X X X
020a 13 08a B DRTRa Decrease Ry by 2 (Rg) - 2Ry X X X
02 1a m 09 a m LDlam Load Double (Indirect) (Y*, Y*+1) >Ry, R aﬂ 3 00 X
023a m 0Ba m_LDaym Load Double (Y, Y+1) = Ra, Ras1 @ 00 X
030a 00 0Ca 0 ERa Executive Return Generate interrupt; (P)1+1—~ Ry ® 00 X
030a 01 0Ca 1 SSORa Store SR1 (SR1) Ry 00 X
030a 02 0Ca 2 SSTRa Store SR2 (SR2) Ry 00 X
030a 03 0Ca 3 SCRa Store Clack (RTC register) 15.0 ~ Ra 00 X
030a 04 0Ca 4 LPRa Load P (Ra) =P ~NC -
030a 05 0Ca 5 LSORa Load SR1 (Ry) > SR1 —NA-
030a 06 0Ca 6 LSTRa Load SR2 (Ry) ~SR2 —NC—
030a 07 0Ca 7 LCRa Load RTC lower (Rg) > RTC register 15.0; —NC—
0300010 OCO 8 ECR Enable Clock Enable RTC reg. (countup and interrupt) — NC —
03 000 11 0C 0 9 DCR Disable Clock Disable RTC reg. (countup and interrupt) — NC —
030a 12 0Ca A LEMa Load and Enable Mon. clock  (Ra) — Mon. clock reg.; enable —NC-
countdown and interrupt
0300013 0CO B DM Disable Monitor clock Disable Mon. clock reg. (countdown ~NC-
and interrupt) @
030a 14 0Ca C LCRDa Load and enable Clock Double (Rg, Rg+1) -~ RTC; enable countup only  ~ NC —
030a 15 0Ca D SCRDa Store Clock Double (RTC Register) - Rg, Rat1® @ 0 0 X
0300016 0CO E ECIR Enable Clotk Interrupt Enable RTC overflow interrupt ~NC -
0300017 0CO F DOCR Disable Clock Interrupt Disable RTC overflow interrupt ~NC—
0332 m 0F a m LMaym Load multiple (Y..Y+m-a) ~ Ry Rm ~NC-
#04 0a 00 0 a 0 SGRa Square Root J (R Rar1) = Rgs 1 Rem. — R 0 X X
04 0a 01 10 a 1 RVRa Reverse Register Reverse (Ry) 00 X
04 0a 02 10a 2 CNTa Count Ones Number of binary ones in Ry ~Ry4q ~NC-
04 0a 03 10 a 3 SFRa Scale Factor Shift (Ry, Raeq) leftuntil (Ry)15'3 ~NC -
#(Ry)74: shift count = Ryp @
043a m 13 a m BLXaym Byte Load and index by 1 (Y) pyte = Rai (Rmi*1 = Rm @ 00 X
050a m 14 a m SBRam Set Bit 1= (Rglm 00 X
05 1a m 15a m WXlam Load and index by 1 {Indirect)  (Y*) = Ry; (Rp)+1 >Ry @ 00 X
053a m 17 a m LXaym Load and index by 1 (Y)=Rg (Rt =Ry @ 0 0 %
0602 m 18a m ZBRam Zero Bit 0~ (Rylm 00 X
06 1a m 192 m LDXlam Load Double Index by 2 (Y*,Y*+1) =Ry, Rar1; @3 00 X
(Indirect) (Rp)+2 =Ry o
063a m 1Ba m LDXaym Load Double, index by 2 (v, vm»n Ras1: (R 2 = Rl ’0 0 X
070a m 1Ca m CBRam Compare Bit Test bit m of Ratmmu X
07 100 m MO0 m LPIm Load PSW (Indirect) (Y*, Y*+1,Y*42) P, SR1, SR2; —NA*
enable power fault interrupt
07 300 m TF 0 m LPym Load PSW (Y, Y#1, Y+2) - P, SR1, SR2; ~NA -
enable power fault interrupt
MW0a m 2002 m LRSRam Logical Right Shift (Register) _ Shift (Rg) right (Rm)5.0 places, 00 X
zer fill
02a m 228 m  LRSaym Logical Right Shift Shift (Rg) right Y5.0 places, zero fill -~ 0 0 X
103a m 222 m BSaym Byte Store (Ra)7.0 Ybyte NC -
Moa m 2 a m  ARSRam Algebraic Right Shift Shift (Rg) right (Rm)5.0 places, 00 X
(Register) sign fill
Mila m 252 m Slam Store (Indirect) (Ra) >Y* ~NC—
M2a m 26 a m ARSaym Algebraic Right Shift Shift (Rg) right Y5.0 places, sign il 0 0 X
M3a m 272 m Saym Store (Ral Y - NC -
120a m 28 a m LRDRam Logical Right Double shift Shift (Rg, Rg+1) right (Rm)5.0 00 X
(Register) places, zero fill 3)
121a m 29 a m SDlam Store Double (Indirect) (Rg, Ra+1) = Y*, Y*+1(3 —NG—
122a m 242 m LRDaym Logical Right Doubleshift  Shift (Rg, Ra+1) right Y5.0 places, 000 X
zero fill
123a m 286a m SDaym Store Double (Ra, Rar1) =Y, Y413 =NG=

4 Optional Math Pac Instructions (D Count = 31 for all zeros or all ones. @ ifa#m
@ifat1#m @ ccseton Ratlonly  ©if Class Il interrupts enabled

) a,m,y must be even




OCTAL HEXIDECIMAL CopiG
FORMAT FORMAT
R P FORMAT INSTRUCTION OPERATION C 0V cC
Bo0a m 2Ca m ARDRam  Algebraic Right Doubleshift  Shift (Rg, Rarq) right (Rm)s.0 places, 0 0 X
sign fill
B2a m 262 m ARDaym Algebraic Right Double shift smnm&ﬂam)ngmvs,ﬁ places, 00 X
sign fill(
B3a m 2 a m SMaym Store Multiple (Ry... Rp) =Y .. Y4m-a —NC-
“Wo0a m 302 m ALSRam Algebraic Left shift (Register) ~ Shift (Rg) left (Rm)s.g places, zerofill 0 X X
“2a m 322 m  AlSaym Algebraic Left shift Shift (Ry) left Y. places, zero fill 0
“3a m 33 a m  BSXaym Byte Store, index by 1 (Ral7.0 = Ybyte: (Rm)+1~Rm —NC
B0a m 34 a m CLSRam Circular Left shift (Register) ~ Shift (Rg) circularly left (R)s.g 00 X
places
Blam 3 a m  SXiam Store index by 1 (Indirect)  (Ra) = Y*; (Rm)+1 R ~NC—
B2a m 3% a m ClSaym Circular Left shift Shift (Ry) circularly left Yg.gplaces 0 0 X
B3a m 372 m SXaym Store, index by 1 (Ra) = Y; (Rm)+1 =R o=
B0a m 382 m ALDRam Algebraic Left Double shift  Shift (Rg, Ras1) left (Rm)g.g places, 0 X X
(Register) zero fill @
6 1a m 3 a m  SDXlam Store Double index by 2 (Ra, Rat1) = Y*, Y*41; - NC-
(Indirect) (Rm)+2 >R 23
2a m 3Aa m  ALDaym Algebraic Left Doubleshift — Shift (Rg, Rg+1) left Yg.g places 0 X X
zero fill 3
32 m 38 a m_ SDXaym Store Double, index by 2 (Rg, Rge1) = (Y, Y+1); (Rpl#2 = Ry @ = NC —
70a m 3 a m CLDRam Circular Left Double shift Shift (Ra, Ra+1) circularly left 0 0 X
(Register) (Rm)s.q places 3
17100 m 30 m SZm Store Zeros (Indirect) Y ~NC-
72a m 3a m CLDaym Circular Left Doubleshift — Shift (Rg, Rgr) circularly left 00 X
Y. places 3
17300 m 3F0 m SZym Store Zeros 0=y -NC -
0a m 0a m SURam Subtract (Register) (Ra)~ (Rm) = Ra X K
MW1a m 41a m SUlam Subtract (Indirect) (Ra) - (Y*) =Ry Xi X %
02a m 42 a m SUKaym Subtract (Constant) (Rg)- Y =Ry Xe i %
03a m 43a m SUaym Subtract (Rg)~ () =Ry X%
200a m 4 a m SUDRam Subtract Double (Register) (Ra, Ra+1) - (Rm, Rm+1) = Ry Rypp X X X
211a m 45 a m  SUDlam Subtract Double (Indirect) (Ry Rgpy) = (Y*, Y*41) =R Ry X X X
23a m 47 a m SUDaym Subtract Double (Ra, Rar1) - (Y, Y+1) >Ry, Rar13 X X X
20a m 8a m  ARam Add (Register) (Ra) + (Rm) = Ry X X X
21a m 9a m Alam Add (Indirect) (Ra)+ (Y*) =Ry Xl 16 o
223 m 4Aa m AKaym Add (Constant) (Ra)+Y —R, X X X
23a m Ba m Aaym Add (Rq) + (Y) =Ry X X X
B0a m 4Ca m ADRam Add Double (Register) (Ra, Rat1) + (Rm, Rm+1) >R, Rar1 X X X
B1a m 0a m ADlam Add Double (Indirect) (Ra, Rat1) + (Y*, Y*+1) >Ry, Rati® X X X
223a m 4F a m__ ADaym Add Double _ (Ra, Rar1) + (Y, Y+1) >Ry Rari@ X X X
2202 m 50 a m CRam Compare (Register) (Ra): (Rm) X
24 1a m 51a m Clam Compare (Indirect) (Ra): (Y*) X X X
42a m 522 m CKaym Compare (Constant) (Ra): Y Xt
243a m 53a m Caym Compare (Rg): (Y) %X
%0a m 5 a m CORam Compare Double (Register)  (Rg, Rat1): (R, Rp+1) 3 XX
%1a m 5 a m CDlam Compare Double (Indirect)  (Rg, Ra#1): (Y*, Y*+1) 3 XX X
%53a m 57 a m CDaym Compare Double (Ra, Rae1): (Y, Y+1) 3 XX X
608 m 58 a m  MRam Multiply (Register) (Rg+1) - (Rm) = Ra, Rat1 3 00 X
26 1a m 59 a m Mam Multiply (Indirect) (Ra+1) - (Y*) =Ry, Ras1 3 00 X
%2a m 5Aa m  MKaym Multiply (Constant) (Ra+1) -Y = Ra, Rl 3 00 X
%3a m 58a m  Maym Multiply (Ra+1) - (Y)=Rg, Rar] @ 00 X
20a m 5Ca m DRam Divide (Register) (Ra, Rat1) / (Rm) = Rat1; X X X
remainder — Ry @
27 1a m s0a m Dlam Divide (Indirect) (Ra, Rat1) [ (Y*) = Ras1; % %%
remainder — Ry
722 m SEa m DKaym Divide (Constant) (Rg, Ra+1) / Y = Rat1; X X %
remainder = Ry @)
273a m 5Fa m Daym Divide (Rq, Ras1) / (Y) > Ras1; S
remainder — Ry @
00a m 60 a2 m ANDRam AND [Register) (Ra) A (Rm) — Ry 00 X
N1a m 61 a m ANDIam AND (Indirect) (Ra) A(Y*) ~ Rq 00 X
02a m 623 m ANDKaym  AND (Constant) (Ra) AY ~ Ry 00 X
03a m 63 a m ANDaym  AND (Ra) A(Y) = Ry 00 X
310a m 64 a m ORRam OR (Register) (Ra) V(Rm) ~ Ra 00 X
31 1a m 65 a m ORlam OR (Indirect) (Ra) V(Y*) Ry 00 X
312a m 66 a m ORKaym OR (Constant) (Ra) VY =Ry 00 X
313a m 67 a m ORaym OR (Ra) V(Y) = Ry 00 X
20a m 68 a m  XORRam Exclusive OR (Register) (Ra) ¥(Rm) ~ Ry 00 X
21a m 89 a m  XORlam Exclusive OR (Indirect) (Ra) ¥ (Y*) + Ry 00 X
22a m 6Aa m  XORKaym  Exclusive OR (Constant) (Ra) VY Ry 00 X
23a m 68 a m XORaym  Exclusive OR (Ra) ¥(Y) ~ Ry 00 X
B0a m 6Ca m MSRam Masked Substitute (Register) 1 (Rgt1),=1; (Rm) = Rap 3 00 X
B1a m 60a m MSlam Masked Substitute (Indirect) 1t (Ra+1),=1; (Y*), = Ray 3 00 X
B2a m BEa m  MSKaym Masked Substitute (Constant) 11 (Rgr1),=1; Y, = Raq @) 00 X
33a m 6Fa m  MSaym Masked Substitute If (Rat1)n = 1: (Y)n = Ran @ 00 X
¥ 0a m 70 a m  CMRam Compare Masked (Register) [(Ra) A (Ra+1)]: [(Rm) A(Ra+1)] @ 0 0 X
Qitatm @ a,m,y must be even

OCTAL  HEXIDECIMAL
FORMAT FORMAT ﬁggmﬂ INSTRUCTION OPERATION ¢ ov ce
o fa m 0Pa m
¥ 1a m 71a m CMiam Compare Masked (Indirect) [(Ra) A (Ra+1)]: [(Y) A(Ra+1)] @ 0 0 X
322 m 722 m CMKaym Compare Masked (Constant)  [(Ra) A (Ra+1)]: [Y A(Ra+1)] @ 0 0 X
3% 3a m 73a m CMaym Compare Masked [(Ra) A (Ra+D)]: [(Y) A(Rg+)] @ 0 0 X
3500000 740 0 I0CR Input/Qutput Command Execute (0140); 0014015 14 —NC -
35100 m 750 m BFim Biased Fetch (Indirect) (Y*)=CC: 1= Y*15 14 00 X
35 200 m 760 m REXym Remote Execute Execute (Y); (P) +2 P ~NA-
35300 m 770 m BFym Biased Fetch (Y)=CC; 1Yy 14 00 X
B10a m 7Ca 0 Seepagef Trig & Hyperbolic —NC—
#70a 010 7Ca 8 FCay Floating Point Compare (Ra, Ra+1): (Y, Y+1)
@ ® 00X
#®70a 011 7Ca 9 FXCa Fixed to Floating Form normalized Floating Point
Point Conversion number in Ra, Ra+1, from the
binary exponent in R, and integer
mantissa in Ry (2's complement) X X X
#70a 012 7Ca A FLCa Floating Point to Unpack Floating Point number in
Fixed Conversion Ry Ra4q into binary exponent
in R, and integer mantissa into
Rast 00 X
#@10a 013 7Ca B NFa Floating Point Normalize the Floating Point
Normalize number in R, and Ry XA X
#70a 016 7Ca E QALay Algebraic Left Shift (Ry, Rayq, s, Raya)
Quadruple Shift Left Yg g places, zero fill @ 0 X X
#@70a 017 7Ca F QARay Algebraic Right Shift (Ry, Ry1q, Rasg: Rayg)
Quadruple Shift Right Y5 g places,sign fill @ 0 0 X
0000 m 80 0 m JERm Jump Equal 11 CC indicates = or 0; (Rm) =P’ =Np=
000 m 80 1 m JINERm Jump Not Equal 1f CC indicates # or not 0; (Rm) P ~NC-
40002 m 80 2 m JGERm Jump Greater or Equal 1t CC indicates > or +; (Rm) =P ~NC -
40003 m 80 3 m JLSRm Jump Less 1f CC indicates <or ~; (Rm) P ~NC -
40004 m 804 m JORm Jump Overflow 1f overflow set: (Rp) P ~NC -
40005 m 805 m JICRm Jump Carry If carry set: (R) P —NG—
40006 m 80 6 m JPTRm Jump Power out of Tolerance  If power out of tolerance: (Rm) =P ~NC-
0007 m 807 m JBRm Jump Bootstrap 2 selected  If bootstrap 2 selected: (Rm) —P ~NC-
40010 m 808 m JRm Jump (Rm) P ~NC-
001 m 809 m JSRm Jump after Stop Stop; (Rm) +P. —NC-
40012 m 80 A m JKSR1m Jump. If Key set-Stop, If key 1set, stop; (Rm) =P ~NC-
then jump (Register)
40013 m 80 B m JKSR2m Jump. 1 Key set-Stop, If key 2 set, stop; (Rm) =P -NC-
then jump (Register)
w1 d 81 ¢ Lx0 Local Jump (P)+D~P —NC -
40 2 00 m 820 m JEym Jump Equal If CC indicates = or 0; Y P —NC-
40200 m 82 1 m UNEym Jump Not Equal If CC indicates # or not 0; Y =P ~NC-
0202m 822 m JGEym Jump Greater thian or Equal  If CC indicates > or +; Y =P =NCS
40203 m 83 m JLSym Jump Less If CC indicates <or -; Y ~P —NC-
40 2 04 m 824 m Joym Jump on Overflow If overflow set: Y P —NC-
40 2 05 m 825 m Jcym Jump on Carry If carry set, Y P —NE=
40 2 06 m 826 m JPTym Jump if Power out of I power out of tolerance; Y =P -NC—
Tolerance
020 m 827 m JBym Jump if Bootstrap 2 selected  If bootstrap 2 selected; Y —P —NC -
0210 m 828 m Jym Jump Y—P -NC -
021 m 829 m JSym Jump after Stop Stop; Y =P -NC -
w2imm 82 A m  UKS1ym Jump. If Key set-Stop, 1f key 1set, stop; Y =P -NC-—
then jump
0218 m 8 B m JKS2ym Jump. If Key set-Stop, If key 2 set, stop; Y =P —-NC-
then jump
40300 m 830 m JE‘ym Jump Equal 1 CC indicates = or 0; (Y) =P —NC-
W30 m 83 1 m INE‘ym Jump Not Equal 1f CC indicates # or not 0; (Y) =P —-NC-
0302 m 82 m JGE*ym Jump Greater or Equal 1f CC indicates > or +; (Y) >P —NG~
4030 m 83 m JLS*ym Jump Less 1f CC indicates <or - (Y) = P =SNG =
4308 m 84 m J0'ym Jump on Overflow 1f overflow set; (Y) =P -NC -
40 305 m 835 m JC'ym Jump on Carry If carry set; (Y) =P —NC-
40 3 06 m 836 m JPTym Jump if Power out of 1f power out of tolerance; (Y) P -NC -
Tolerance -
4030 m 87 m JB'ym Jump if Bootstrap 2 selected I bootstrap 2 selected; (Y) =P —NC-—
40310 m 838 m J'ym Jump (Y) =P —NC-
03 1m 839 m JS'ym Jump After Stop Stop; (Y) +P ~NC-
0312m 8 A m JKST'ym  Jump. If Key set-Stop, 1f key 1 set, stop; (Y) P NE=
then jump
0313 m 83 B m JKS2'ym  Jump. If Key set-Stop, If key 2 set, stop; (Y) =P —No=
then jump
402 m 8.2 m XJRam Index Jump Register If (Rg) #0; (Rg) - 1Ry, (Rm) =P —NC—
a1 d 85  d  LIxD Local Jump (Indirect) (P +D] =P ~NC -
4 2a m 86 a m Xaym Index Jump If (Ra) #0; (Ra) = 1~ Rg; Y —P -NC-
413a m 87 a m Xa‘ym Index Jump If (Ra) #0; (Ra) - 1 Rg; (Y) P ~NC-

# Optional Math Pac Instruction
@ a,m,y must be even

(D cannot be executed via execute remote

perands must be normalized




OCTAL  HEXIDECIMAL TRIGONOMETRIC AND HYPERBOLIC FUNCTIONS
CODING OCTAL  HEXIDECIMAL #
FORMAT FORMAT INSTRUCTION OPERATION ¢ ov cc CODING i
A p i FORMAT F'URMAT ;(;RMAT FoRMAT INSTRUCTION OPERATION ¢ ovce (Operation Code 37)
o fam
20a m 8 a JLRR am Jump, Link Register (Register) (P) + 1 Ra; (Rm) =P ~NC- —
22a m 8Aa m JLRaym Jump, Link Register (P)+2 >Ry Y =P SiNpS 60 3a m €C3a m LARDam Bﬂeral Algebraic Right Shn'l(Rae;aﬂ)rithmplaus, 00 X X,y Cartesian coordinates. Radix point assumed to be the same
23a m 88 a m JLRa‘ym  Jump, Link Register (P) + 2+ Rg; (Y) =P —NC— ouble shift sign fill @ i i i i
Y, 3 ; | A = i
el 8 4 LM ot e RN (P T (YA Do (Pl D i i 610a m Cba m LALSam Literal Algebraic LeftShift  Shift (Rg) left m places, zero fill 0% X g nolepfiitationdiunanome e frodeyB ML EICIE i1 0l
B R0 o AT g Lok Mamory M 0 61 1a m C5a m LCLSam Literal Circular LeftShift  Shift (Ry) left circular m places 00 X [ v Angle of rotation Hyperbolic mode Radix point assumed between bits 15 and 14
43300 m 8F 0 m JLMrym Tuinp, LickcHamery )42 (V) (V)41 ~P Thich 61 2a m C6a m LALDam Literal Algebraic Left Shift (Rg, Rg+1) left m places, 00X X | K 0.46672g
40a m 9a m JZRam Jump Zero (Register) 1t (Rg) =0 (Ryy) P _NC— Ooubie euic zero fill @ S| 1.15217g
b A Vo i i P £ 613a m Ca m LCLDam Literal Circular Left Shift (Rg, Ra+1) left circular m 00 X Hote= 0 rosilis e B
4 2a m 92 a2 m JZaym Jump Zero If (Rg) =0; Y =P _NC- Double shift places 3 ote: 0 resultsare +1 LSB
4 3a m 93 a m JZa'ym Jump Zero 1£ (Rg) = 0; (Y) =P _NC— 620a m C8Ba m LSUam Literal Subtract (Ra)-m ~ R, X X X |
62 1 | x =i
B0a m 9% a m INZRam Jump Not Zero (Register) 11 (Rg) #0; (Rm) =P “Ne- s Ei: " tiuanma‘m ti'::a:i';:"a" Double ::a‘, Ra’”';""& Rat1 @ SR >Ix 512 - : Tz
51 d % d . . E al +m—R, X % X el = - h T
LINE xD Local Jump Not Equal Hgﬁmmcales#m not 0; (P) + D ~NC- 623a m CBa m LADam Literal Add Double (Ra, Ras1) + m—Ra, Rar) @ X X X = ‘e £ = s
- . 630a m CCa m LLam Literal Load m—R 00 X | | 2 s |8 || = o | & s 7
522 m 96 a m INZaym Jump Not Zero It (Rg) #0; Y =P ~NC- 631a m Ca m LCam Literal 5 i " I i [SEE NSNS = ~ £ =
I R S - : ral Compare (Ra) :m % X X S < o L S 5
aty, p Not Zero 1f (Rg) #0; (Y) =P -NC - 632a m CEa m LMULam Literal Multiply (Ra+1) -m =Ry, Rar1 @ 00 X = it 0 I 1 S o
0 m Sam e Jump Positive (Register) 11 (Rq) >0; (Rm) P B 633a m CFa m LDVam Literal Divide R ISR ® = = SO
:2 ; d gi d  LIGE xD Local Jump Greater o Equal 11 CC indicates > or +; (P) + D P _NC— " el DX =
am a m Paym Jump Positive 1f (Rg) >0; Y —P ~NC- 643a m 03 8SU 8 i
g =0 LY, b - -
432 m  9Ba m patym  Jump Positive If (R >0 (V) P -NC- e e e Pl ] L = ° £ z £
470a m 9Ca m INRam Jump Negative (Register) 1f (Rg) <0; (Rm) =P -NC- 663a m DBa m BCaym Byte Compare ma; ) BECE : X : 2 = = £ = S
a1 d 9 d LLSxD Local Jump Less 11 CC indicates <or - ; (P) + 0 ~ P -NC- 87 0a m  D0& m UMiem User Macro — CP Hma . 2l = 25| = 2 > 2
. eserved for User Macro ~NA- S % + [~ g >
47 2a m SEa m Naym Jump Negative 1 (Rg) <0; Y P —INE= UM2a,m @l 2 |0 8 | e >|— il £
| g7 88 m PS5 M Nty Jump Negative If (Rg) <0; (Y) P ~NC- 6 1a m D0a m UMiam User Macro — CP Reserved for User Macro _NA- =i B % M| B £ = || 3 % g
#50 0 a ADa m FSURam Floating point subtract ma.*_‘am (Rm Rm+1)=Ra, 7 X X X 672a m DEa m UMKaym  User Macro - CP Reserved for User Macro —NA- [=dked mlig o e (2 & = 2 - g | 8¥| 8 i &
(Register) Ra+1; Res. = Ras2, Rasd 6732 m DFa m BCXaym Byte Compare and Index (Ry) t (Y) pyge s (Rey) + 1R X X X z i R S O W | G A = ©
#5 1a m Ala m FSUlam Floating point Subtract (Ra, Ra1) - (Y, Y*+1) >Ra Ras: [ X X X By 1 3 V! it m = se |2 |se |se | »e 5 ! U U U U I
" 3 ; =) > > x x o~ >
w3 s (Indirect) Res. -+ Rg+2, Ras3 e e el = =
# a m  A3a m FSUay, Float t Subtract Ra, Rae1) - (Y, Y+1) =Ry, R
y.m ating point Subtrac (R: ~a!;:lz [Ra'q'” a Rat1: X X X COMMAND/CHAIN ES £ = = =
: : =
#5102 m Ada m FARam Floating point Add (Ra, Rat1) + (Rm, Rm+1) = Ra, XX INSTRUCTION c £ c = =
e G 7000000 EOO 0 ACRO Channel Control Master clear all channels 9 e 2 2 ¥
#5110 m  ASa m FAlam Floating point Add (Indirect)  (Rg, Rys1) + (Y, Y*+1) = X % X ceAng < el 2 2 e :
R;] ?;eleaa(z e ] D 70 0 00 04 E0 O 4 ACR4 Channel Control Enable external interrupts, all channels Tl R oL = o i 2 a) |2 < H
#513a m Ala m FAaym Floating point Add (Rg, Rge1) + (Y, Y+1) = Ra Rart; | X X X CCRO4 > 8 8 g 2l o |o| g/« | < =
ML 70 0 00 05 E0 0 5 ACRS Channel Control Disable external interrupts, all channels = > = | & s o« =
#520a m  ABa m FMRam Floating point Multiply (Ra, Rgt1) - (Rm, Rme1) =R X% % CER 05 5 J u O B K " " "
(gster R:q :1?; ~R$’z ';;‘3 7 70 0 00 06 E0 0 6 ACR6 Channel Control Enable Class 111, Priority 2, 3, 4 interrupts = =z 2 o ||l e > =) >=
#52 1a m A3a m FMiam Floating point Multiply (Rg, Rae1) - (Y*, Y*+1) =R X X X CCROE
(Indirect) R:'1 ;‘E‘s_ ‘RaLZ e % 70 0 00 07 E00 7 ACR7 Channel Control Disable Class 111, Priority 2, 3, 4 interrupts E
#5232 m  ABa m FMaym Floating point Multipl (Ra, Rat1) - (Y, Y+1) =R X X X EOR07 El °
g Ply ok ;‘e‘s" e ;m o 700a 10 E0s 8 CCRalO Channel Control Master clear chan. a & == == S = = o >
AT 7 TORan FToaTT FoFE O Ly et XX 00a 14 E0a C CCRald Channe! Control Enable chan. a external interrupts =
Fegeie) R T 00s 15 E0a D CCRa,l5 Channel Control Disable chan. a external interrupts s =
#8 1a m ADa m FDlam Floating point Divide (Rg, Ra+1) / (Y*, Y*+1) = Ry, X X X 00a 16 E0a E CCRal6 Channel Control Enable chan. a Class 111, Priority 2, 3, 4 interrupts ElE] % | x | x [ x| x s | 52 o e =
(indirect) e "M’#Z o i 70 0a 17 ED0a F CCRal? Channel Control Disable chan. a Class |11, Priority 2, 3, 4 interrupts Sl % 8 i = 2 S
; ) 2
#533a m AFa m FDaym Floating point Divide (Ra, Ras1)/ (Y, Y+1) = Rg, Ras1; X X X 720a m User Macro — 1/0 Reserved for User Macro | £ =
il e 21a m User Macro — 1/0 Reserved for User Macro =
*54 0a m B0 a m LARRam Load Address Register (Rm) =~ AR SEE LEGEND T -NC- cl=1>]> T
; o =\ = > |=|>| e || = o =
(Registr) 4 COMMAND INSTRUCTION I
64" 1 8 om Bla m LARIam Load Address Register (Y*) AR _NC-— 7n2a 02 E6 a 2 ICKay Initiate Input Chain Y - Channel a Chain Pointer; initiate input chain @ m
e r 712a 06 E6a 6 OCKay Initiate Output Chain Y — Channel a Chain Pointer; initiate output chain = |2 =les
*663a m B3 a m LARMaym  Load Address Register (Y, Y +uloAR, AR -Ne- AhsSm HETE m Wilsen et ey W= Crersicha i) See /S 5 |z |€ |2 g |8
ol WCM am,y CTL MEM z |3 |8 |2 |58 . |8 |8 - -
*5E. Ol B4 a m SARRam Stove Address Rugister (AR ) =R N 723a m EBa m RiMaym Read Control Memory Chan. a (CMy) = Y Page 9 = S 2 £ = £ ] = = 8 R
(Register) i RCM am.y & |e|le|= |58 siIE=Nl 83| 8,
55 18 m B5a m SARIam Sihre Al Repisar (AR ol 7%60a m F8a m SICRam Serial Interface Control Set o clear chan. a I/0 discrete function = g lz |8 (g2 e s [e] 2 |2 SE| 88 =
oot 76 3a 00 FBa m SSTay Store Serial Status Channel a Serial Status bits — Y per Page 10 [ 5 E|lg |23 5 |8 |8] 8 |8 eS| &8 15
O R B |2 il e e g5 | 28| « g
“663a m B7 a m SARMaym  Store Address Registe AR e AR oY -NC- S |8 |2 |=]| 8 g el € || 52| 52
i el LR T e CHAIN INSTRUCTION sl = =2 2 (212 & el = £E| &g | g s
T I BT 5 MoRan T T LT P PP R e e 0 70 3 00 00 E30 0 100y Input Data (Y, Y+1) — BTC, BAP; initiate transfer 2 @l EE e |= =
Ra+1, Rat2, Rat3 @ Y "; gg E31 0 101y Output Data (Y, Y1) = BTC, BAP: initiate transfer e
Rava, 70 3 0 E32 0 102 External Function (Y, Y+1) — BTC, BAP; initiate transfer
#5 1a m B9 a m MDlam Multiply Double (Indirect Ra, Ra+1) «(Y*, Y*+1) > ) i il = kg = 2 Y
ipl¥Boibleiricirec) ‘R:l SRR 00X 030300 E3 0 103y Force External Function (Y, Y+1) — BTC, BAP intiate transfer ‘ 5 T I s s T T Pl P I Pl B & = P
#5633 m 88a m MOaym Moltiply Double o lRa‘aJ*Z{VY avi?)»na Rort 90 71200 m E60 m LCMKmy Load Control Memory Y~ CMm, (iee I/O) {mmnz input chain, m = 2 | 8 el > o« = o« = 3 > o 3 o 3 3 = §
] i - Ratt, emory)  Uinitiate output chain, m = 6
Ra+2, Ras3 @ 7130 m E7 0 M - |
#570a m  BCa m DDRam Divide Double (Register) (Ra, Rat1, Rys2, Ras3) / (R, Rme1) 0 X X L R o 'S'(":r‘lgz'r‘"‘"::m""':""‘" g"m E”:,"‘(é:z/'éo,‘m) E|l8 | |8 |8|3 |8 (85|35 (8|85 2 8 5
‘ = Ry#2, Rar; Rem. = Ra, Rt @ 730000 ECO O HCR Halt Chain Halt chaining 20 & |l el = e [ e 3 2
#5112 m BDa m DDlam Divide Double (Indirect) (Ra, Rat1, Ras2, Ras3) / (Y, Y*+1) 0 X X 73001 00 EC1 0 IPR Interrupt Processor Generate chain interrupt r = s ls = R T = i =
~Rgt2, Rat3; Rem. = Ry, Rar1 @ 7330000 EFO0 0 ZFy Zero Flag 0-Y, 1514 °les |5 [s |88 S |8 (55 [5]8 S S S
#5732 m BFa m DDaym Divide Double 1RF(a, R,Rn, R?z,nagll'{‘\r, M)C; 0 X X ;3 301 00 EF 1 0 SFy Set Flag 1Y, 1514 |
42, Ras3; Rem. — Ry, Rat1 420000 F20 0 SIMCOy Serial Jump on Met Condition  Unconditional Y — CAP # Optio i
_ ] 7 nal Mat
G00a m Ca m LCASam Citeral Cogical Aight STt Shift (Rg) right m places, zero il 00 X 7420000 F21 0 SIMCly Serial Jump on Met Condition  1f suppress flag not set, Y -+ CAP i i AL
60 1a m Cla m LARSam Literal Algebraic Right Shift  Shift (Ra) right m places, sign il 00 X 72000 F22 0 SIMC2y Serial Jump on Met Condition  1f monitor flag set, Y -+ CAP
602a m C2a m LLRDam Litera Logical Right Shl’l(ﬁa€a¢1)r\gh(mplanes, 00 X 75000 m F40 m SFSCm Search For Sync Perform function(s) assigned to m-bits per Page 10
Double shift zero fill 600 m F8O0 m CSIAm Serial Interface Control Set or clear discrete function per Page 10
7630000 FBO m CSSTy Store Serial Status Serial Status bits — Y; See Page 10
# Optional Math Pac Instructions @ a,m,y must be even “See Expanded Memory Legend @ a,m,y must be even
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STATUS REGISTER NO. 1 FORMAT

INSTRUCTION WORD FORMAT Jspupniubnfinte shibets A ki1 i f0] s
PAGE 0 DISABLE DMA
TYPE B W 1B 12 11 1009 8 7 6 5 4 3 2 1 0 SETS* 1 ENABLE DMA
AR Bit 1=1, Class Il enable
RI TYPE 2 B!( 2 =1, Class |l enable
RL Bit 3 = 1, Class | enable
#F.P. RESIDUE; 1 = enable,
RI TYPE 1 #F.P. UNDERFLOW/OVERFLOW INT.; 0 = enable
___CONDITION CODES
RK, RX _ARITHMETIC T
== Z P = 0 0=ZERO | (Ra) = (Rm) or (Y)
= == = e 0 1=NOT ZERO & POS | (Ra) > (Rm) or (Y)
- 1 Notused |
DEFINITION OF FIELDS 1 1-NOT ZERO & NEG | (Ra) <(Rm)or(Y)
OVERFLOW DESIGNATOR #BITS 10 AND 11 TOGETHER FORM FLOATING
0 Operation (Function) Code . o POINT UNDERFLOW/OVERFLOW DESIGNATOR:
f  Format Designator LCARRY DESIGNATOR | wsgg | EGEND ON PAGE 7
00 = Format RR, Register to Register or RL-1 Format NDRQO MODE DESIGNATOR 11 10
01 = Format RI, Register Indirect Memory or RL-2 Format
10 = Format RK, Register-Literal Constant or RL-3 Format [NOTUSED L ! G20 R EOY
11 = Format RX, Register-Indexed Address, Constant or RL-4 Format GENERAL REGISTER STACK DESIGNATOR 1 1 F.P. UNDERFLOW
a General Register or Subfunction Designator NOT USED #0PTIONAL MATH PAC
m  General Register or Subfunction Designator _— '
4-bit Unsigned Literal Constant in RL Format
D Signed Deviation Value (Two's Complement) STATUS REGISTER NO. 2 FORMAT
y  Address or Arithmetic Constant INTERPRETED IF m = 16
INTERPRETED IF m = 14
INTERPRETED IF m = 12
FORMAT  OPERAND FORMATION ,—'NTERPRETEU IFm=10
RR Operand = (Rpp) = qf "~
LEGEND RI-1 Local Jump Address Y = (P) + xD 13
Rl2 Operand at Y* = (Rpy) i ' RUCTION FAULT, MEMORY RESUME
B Byte pointer, 0 — llowert I =R RS S S | | 1/0 INSTRU y
e Cg:ypf"" er, 0 — Upper, 1 — Lower RK Operand Y =V ¥ (R) ifm 70 | | | AND F.P. UNDERFLOW/OVERFLOW INTERRUPT DATA*
CC Condition Code — o OpedY 5l | | |
OV Overflow ARWGrd S Qpsrand ety =y im0 | I I INTERPRETED AS FOLLOWS:
IW  Indirect Word Operand at Y =y + (Ry) if m #0,10,12,14,16 | | |
i Designator Field in IW ______Operand at indirect address if m = 10,12,14,16 0 00 0;0 050 0 NORMALADDRESSING
x  General Register Designator in IW1 RXByte OperandatYupperifm=0 0 10 170 10 1 NORMAL ADDRESSING
¥ Contents of Second Instruction Word Operand at Y = (R_)/2 +y if m #0,10,12,14 101 0|1 01 0 INDRECT ADDRESSING WITHOUT INDEXING; IW 1 AT Y =y
or W2 16:8=(R_ )1 S T Tl e | T 111 1 INDIRECT ADDRESSING WITH INDEXING; IW 1 AT Y = y+(R )
Y  Effective Operand Address or Constant b ' : m g i : TG I
Y* Effective Operand Address in Ry, perand atindirectaddressivm=10,12,14, "
TM 1/0 Transfer Mode RL Operand = m (an absolute literal) INTERPRETED AS FOLLDWS
00 - Abort Input Transfer 7
01 - 8-bit Byte Transfer I oot P [ E/s 5 4/3/2/1/0ﬂ
10 - 16-bit Word Transfer . =it operan
11 - 32-bit Dual Word Transfer Ll ) ! CEELD X0 CHAIN INSTRUCTION CCCC = CHAN #; X =0 = INPUT; X = 1 = 0UTPUT
BTC Buffer Transfer Count S | 00000001  COMMAND INSTRUCTION
BAP Buffer Address Pointer 777 TMMMOO 10 MEMORY RESUME INTERRUPT; MMM = 8K MOD NO. (U1600)
CM Control Memory Word E{ 30 16 [ 15 /ﬂ i OR 32K (U16(;0EM) :
CAP Chain Address Pointer
RTC Real-Time Clock .4% Ry *’r‘— Ras _.' ~—IR = F.P. UNDERFLOW/OVERFLOW INTERRUPT
() Contents of register or address
r (R 5-0 H— "ﬁ——ﬂmﬂ —H INDIRECT ADDRESSING
u  (R,) 13-8
‘ 2's Complement e OCTAL
For U1600EM U - el ’ JVALUE | OPERAND/IW1, LOCATION
r (Ra) 7-0 Double Length Operands
u  (Ry) 15-8 Tt i 0 WORD AT Y = (IW2)
¢ Compare < 32 bit operand —» BYTE AT UPPER HALF OF Y = (IW2)
) ! | 1 WORD AT Y = (IW2) + (R,)
SR 1 Bits 5-4 | (Ry), : (Rys), BYTE AT Y = (IW2) + (R, ) */2
00  Page  Set0 ! R ! 2 WORD AT Y = (IW2) + (R
- — -
01  Page  Set1 0 (P ' (R} o= BYTE AT Y = (IW2) + (Ry)*/2
10 Page  Set2 " v . (¥+1) ! 3 WORD ATY = (IW2) + (R 4 1)
11 Page Set 3 L ! | BYTE ATY = (IW2) + (R, 4 1) */2
[15 [ 81 —o0jis——4 4 NEXT IW 1 AT ADDRESS Y = (IW2)
5 NEXT IW 1 AT ADDRESS Y = (IW2) + (R, )
OR XOR AND s Char. _Fractional Mantissa J' 6 NEXT IW 1 AT ADDRESS Y = (IW2) + (R,
V|0 V[0 1 AJ0 1 b 7 NEXT IW 1 AT ADDRESS Y = (IW2) + (R 4q)
ofo 1 0fo 1 0jo o 1017 NOT ASSIGNED
T 1o 1101 Floating Point Operand #
#a, m and address Y are even numbers SPECIFIES GENERAL REGISTER R, ——
e
hs=1 /1%1/128“8 NOT ASSIGNED = 4 W1
15~ — w2

74 * B = LSB of register 8



INTERRUPT ENTRANCE ADDRESS INDEX

~~ 0] WoRDBIT#

CLASS I & 11

INTERRUPT CODE
PER INTERRUPT TABLE BELOW

— 0-] WORD BIT #
ZEROS
CHANNEL INTERRUPT CODE
NUMBER PER INTERRUPT TABLE BELOW
CLASS Il
1/0 CONTROL MEMORY
ASSIGNED MEMORY ADDRESS a | om CONTROL MEMORY
Value | Value Register Selected
Address Assignment
i 15 w[i[[n 0
Function oo | 0
Store P addresses 1o | 120 | 130 1
Store SR # 1 addresses m |21 | a3 2
Store SR #2 addresses n2 | 122 | 132 3
Store RTC lower addresses 13 | 123 | 133 A
P Reload addresses 14 | 124 | 138 :
SR #1 Reload addresses 15 | 125 | 135
SR #2 Reload addresses 16 | 126 | 136 6
Store RTC upper addresses 17 | 21 | a3 7
1/0 Command cells 140-141 10 [Monitor register (Serial)
Auto start eotrance 177 11 [Suppress register (Serial) ———
;’(Dl;'ga' Itefdptiwe d storese 2700'2”477 12 [Serial mode information* ———
S22 300 13-17 Reserved
INTERRUPT PRIORITY 017 Channel designator
“MIL-STD-188C or RS-232
Binary 6-5Fafafol1-0] BITS INTERPRETED
Priority Interrupt
i Code 0 0= 5BIT CHARACTER
Class Class Interrupt Generated 0 1=6-BIT CHARACTER
1 0= 7-BIT CHARACTER
Class |, 1 Power Fault 00000 (11 =GP EHARACTER
| [ Memory Resume 00010 0 = SELECT 0DD PARITY
o 1 = SELECT EVEN PARITY
0 = DISABLE PARITY CHECKING
Class I1, 1 l[;/l;llnstructmn FFau\: ggg?g 1 = ENABLE PARITY CHECKING
Software 2 nstruction Fault Y —— =
0 = ONE STOP-BIT |~ ASYNCHRONOUS
i
Insripts) 3 #F'zi‘:zgf““/und” 044]/00100 1= TWO STOP-BITS | OUTPUT ONLY
A EReE1iVa REtr 00110 ASYNCHRONQUS CLOCK SPEED SELECTION
rsthiEtsh 00 = LOWEST SPEED___ 11 = HIGHEST SPEED
5 RTC Overflow 01000
6 Monitor Clock 01010
v 7 Write Protsct 11000
Class 111, 1 Intercomputer Time-Out 110 *VACALE _ _
10¢ 2 External Interrupt or _ 000 5o o A G G
Interrupt: Discrete Interrupt NOT
3 Output Chain Interrupt 100 USED
4 Input Chain Interrupt 010 000D PARITY
(1) Serial MIL-STD-188C, VACALES, or EIA-STD-RS-232C | 1= EVEN BARITY
Channels # Optional Math Pac function gL
: 1= ENABLE PARITY
U1600EM ONLY s
0000~ 1 BIT/CHARACTER
1111 = 16 BITS/CHARACTER

0
1
1

* U1600EM ONLY

CHANNEL PAGE

CM,13 NUMBER  SET

N/A 00
0-7y 10
10 - 17, 11

SFSC OPERATIONS

iz 1 07 mfield of SFSC instruction

Set sync. serial channel active.

0On 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. If equal, set
Suppress.

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

SERIAL CHANNEL INTERRUPT WORD FORMAT

BITS MIL-STD-188 RS-232 VACALES
0-7 ALWAYS ONES ALWAYS ONES ALWAYS ONES
8 1=BDISCRETE | 1-RING INDICATOR 1=B DISCRETE
TURNED ON OoN TURNED ON
9 1=C DISCRETE 1=RECEIVED LINE 1=CARRIER DETECT
TURNED OFF SIGNAL DETECTOR OFF TURNED OFF
10 1= T DISCRETE 1= I DISCRETE 1=ALARM INDICATE
TURNED ON TURNED ON 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
SERIAL 1/0 DISCRETE FUNCTIONS
MIL-STD-188C/VACALES EIA-STD-RS232
Octal 7 Line o Line Line
§ i esignator esignator o "
m-Value| Function Discrete (1880) Wanies) Discrete Designator
0 Set Loop test (internal) - - Loop test (internal) -
1 Clear Loop test (internal) - - Loop test (internal) =
2 NoOp Not used - - Spare =
3 NoOp Not used = = Spare -
4 Set Control Line 6 J J J (non-std.) =
5 | Clear Control Line 6 J J J (non-std.) =
6 | Set Control Line 5 H TRAN.PREP | Disable Ring Indicator =
Interrupt (internal)
7} Clear Control Line 5 H TRAN. PREP Enable Ring Indicator -
Interrupt (internal)
10 Clear Control Line 4 G G Request to Send CA
1 Set Control Line 4 G G Request to Send CA
12 Clear Control Line 3 F E New Sync =
13 Set Control Line 3 F = New Sync =
14 Clear Control Line 2 D D Data Terminal Ready co
15 Set Control Line 2 D D Data Terminal Ready cb
16 Clear Control Line 1 A LOOP BACK Loop Test (external)
17 Set Control Line 1 A LOOP BACK Loop Test (external)

SERIAL I/0 STATUS INTERPRETATION
e o

Word | MIL-STD-188 | EIA-STD-RS232 VACALES
Bit # Function Function FUNCTION

20 Parity Error Parity Error =

2! Overrun Overrun QOverrun

22 | Break Break Parity Error

23 E Active Clear to Send Sync Error

10




