
AD—A038 195 CArnEGIE—MELLON UNIV PITTSSURGH PA DEPT OF COMPUTER —ETC F/S 9/2
CMIJ—11 EN6IPEERING DOCUMENTATION. (U)
JAN 77 S H FtLLER. I N MCWILLIAMS Fkk620—73—C—007*L*4CL.ASSIFIED A FOSR—TR—77—032O Vt

OF I

I

END
DATE

FILMED

5—77



_______ ~~~~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘. _______

~~~ 

~~~~~~~~~~~~~ ~~~~~~~~~~~~~ T~~’_’ r,  “~~~~~~‘~~

AFOSR ~ TR 1. 77 ~ fl ¶3 2 0

CMU -ll ENGINEERING DOCUMENTATION

S. H. Fuller , T. M. McWilliams, and W. H. Sherwood
uI!I~!IZ~

I Department of Computer Science
Carnegie-Mellon University

Pittsburgh , PA 15213

January 1977

Appr :.vc~i ~~~~~~

4 /

/ /

- 

f / /
‘ 

I
)

$ , a

- D D L
~ II1~

—I
~

$— ”~
.

~~ APR S ~~~‘

li~~~~~L~JC

L~i
• This work was supported by the Defense Advanced ResearchProjects

LI—. Agency under contract F44620-73-C-0074 and is monitored by the
Air Force Office of Scientific Research.

4~.$ . 
~~



:T~ ~~~~

- I

AIR FORCE OFFICE OF SCIENTIF IC RESEARCH (AFSC~
NOTICE OF TRANSMITTAL TO DDC
This technical report has been reviewed and is
approved for public release lAW AIR 190—12 (Tb).

Distribution is unlimited.

:1 A. D. BLOSE
Technical IflfOD~~~t tOfl Officer

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- .~~~~~~

. .



~~~~~~~~~~~~~~~~~~~~~~~~~~~~
—- —

~~~~~~~~~~~~~~~~~~~~~~~~~
—

~~~
—

~~~~

. 

~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~

ABSTRACT

The CNU-l1 is a microprogrammable processor built with the Intel

3000 microcomputer set that emulates the PDP-11 architecture . In

addition , it has been designed to provide full Unibus support. The

enclosed documentation gives the details of the CMU-ll design. This

documentation has been generated in conjunction with the Stanford

Drawing System, the SAGE simulator , and the Intel 3000 microassembler .

Those hoping to do any further development of the CMU-ll design are

encouraged to also use these design aids and all of the CMU-ll design

information shown here (and other information such as ROM contents

and wirelists) are available on magnetic tape. See the following

report for an introductory discussion and evalultion of the CMU-ll:

McWill iams, T. N., S. H. Fuller , and W. H. Sherwood, “Using
LSI Processor Bit-Slice to Build a PDP-ll: A Case Study in
Microcompu ter Des ign ,” Technical Report, Department of Com-
puter Science, Carnegie-Mellon University , Pittsburgh, PA ,
January 1976.
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.INDIP(CT BI T SET -

11 7 0(10(0-. 0-0-10 AC.C.P12OI :165 /110222/ 001110 )0-1 0)11110 ~~~i(’iI 01111 (‘410 1 II 00110811
326 0(1000-, LIII ((.J1V 00- 10-0 :P~~~-c( /00223/ 0811 11110 511)0109 0011101 0811 090 1 II eI0090II

I —I
.1.0(10 501.15CC 05(9(420 INTO ((. 005(1ST IS 55 .
,I6ISTPI.ETION CLASS S -

I I

iPEGISTER MODt-0. R I N I
• 

76 LSCPO. 11.0- P0.0-62./PS 01210-B 1111 ((-PIN) /80232/ 001801100 1111011 8000000 981) 000 1 00 01050011

.5(6551(0- OWE-I. (5(04 )) .

• 77 1.5051. LII) P0,5C2,EG00.2IQCR :315 1~~ -R(N). RIN)-RINI.EC80IN/80236/ 051903101 (14100111 80)8000 0031 3510 1 (IS 10509033
125 ILR 09.3 .0-62 . 01.0-1.0-7./I? 15(1? :RIN).0-C-P(0l).3 /110237/ 0511111101 8 118111 (0005100 1111 III 3 00 (‘1(041011

• :5(6152(5 OW(.2. -SPI N S )

78 15057. LIII 5e.K01.PSZ ‘116 RIN) .RIN )-l /09243/ 001001110 0010011 00188118 0011 980 51 (1$ 111000011

• 318 LIII Ra,KA1.P02.EINS .D(CR ,P(N(-RINI-l’CON0(05 /510242/ 180111118 0911101 00180410 9013 OIl 8 00 310(10513
479 LIII De.RGZ ,COI.JI? 15(511 II~~~.PINI /90243/ 111 0 111 1 0 0118111 00100118 0011 000 1 00 00000011

,PtGlS1(R PWC.3. 6 (0-IN))

79 L~~~ 3l 151! 0-7.3.51.40) :117 1110.5(71. R ( 1 ) — R ( 7 ) • l .  /510247/ (101001111 0010118 00151111 3 111 5100 I II (18010511
367 1LP 117 .1.301 .PI7I.PI?I.I  /0-10748/ 3e I IO l l I l  51 1)3393 (1000131 III! (‘0(1 1 II 01513001 1
365 11.0- 00.0-02.301 

- :00.RIN2I /00249/ 101181301 0511000 (‘000005 0011 000 I 08 € 4 103 041 1 1
397 (450- 0-C.P%.10! .(AI :((.PC.(I)I1445( /80758/ 110(1011 01 $110 111 8003011 9011 (1(10 0 II 01110012
393 LIII FC.GOI • I~~ -(( - f$OZSIf 110 (1(10111 85211 81 0511101 (lOll (1410 3 I i  000(10013
lit LScnI~ O~~ 0-1.0-7 :0-1005 116(5 SET TLE /00262/ 11181 011 1 00418111 01801101 0011 III I II 01000011
319 LSCI15. LIII AC .Y0-L121F13 .P01.JPX 012159 :157 (C-51l?~~~) /00253/ 083118 111 111181 1 1031031 0911 030’ PI ll 011~~~~I I

- • 120 1530-9 P~~ 5(10! .5(102 .0-LAS .170 /LOP TO 1NST PI.(TIONS TSr. /0025SF 001111800 0101100 011011513 110)1 181 1 III 00~~~ 18
33 1.5101. LIII 07./PS 131 .14 I~~ .PC /88756/ 00~~~I lOS 1111011 0010111 0011 800 I II 01(00011I ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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:1NOIPECT BIT SET

121 150(1: 1(11 00,501 :171 l~~.(( /00260/ 001111001 8110011 0511161 0011 000 ! 11 00011001!
115 Nt? 01.0-1.0-6 .5(00- LII€S SETTLE /08261/ 801110011 0000130 0001101 q’Oll 118 I 11 01080011
99 LIII PC,0A1.POI.J PX 01)10-0 /00262/ eotloooll 111101 1 1011011 0811 000 0 II 01100011

122 LSOO . 101 0-C.l.KAl.Pt0-S.JP15 LS!81 .171 500 BYTE - 511(4’ 00 /00264/ 001111010 0101100 0101111 1111 101 0 II 01(100011

IP.0-P 0(0164111005 STAST I€5(

PtJSH PS 054 STACK
:0-9 (05410-INS 10-0-P 0-005(55
:0-0 IS USED 10 600 TIC 0005(55 05 16€ 0-514
.11 2 BIT IS SET . /11? TO CONSOLE COOt.

i/LI? 6(PE DOd 000 0005(55 (440 55164 110€ 0521

249 8(10-?: LIII 0-9.04 :379 10-0-41 TO LOC 4 /00278/ 811111000 0111101 0011081 0011 000 I 11 11101 101
253 SOP 0-0.1 ST2,CLR T.JZI CTRPI.DBLRR /00279/ 01111 1181 1011111 0101000 1101 808 1 II 10110010

:0-9.51. TEST (440 SET 2 BIT
ICLE0-P 10-0-CE 10-0-41 0.1.

i /LISP 0-EPE 100- 0(1 016CR TP~ ’S

10 610-0-41. (415 08.0 5T2.CLPTI .12 RB-0.2.0.CLE0-P 10-ACE 10-0-P 1/05285/ 800001010 0801111 1001000 0003 (“00 1 Il 10119010
25$ CIPPI, LIII P9.Y.11,0511I.054Z :372 0-9=01.10.177775 /90296/ 011111919 11-0(1(1030 0511800 0511! 000 51 08 0-9080101
42 (40- AC .CP$d01 .412 0-C-II(177776) /00287/ 000101010 0111800 £1081011 0011 51011 1 II 00110011
40 LIII 6.0l.1.KlIll.KPIZ :400 0-5.0-6-2 /00288/ 000101000 0511109 €1010110 0031 000 0 00 £10000101
456 LIII RS.EINS.SIKOV :45’ ! OIAR.PS /510289/ 11100 1000 0011110 0910118 0011 11! I II 11000011
490 NC? :4(43 140-11 1(15 SW 205€ STACK /0921)0/ 111101800 £1011111 (1001101 0011 0051 1 11 01009011

:05(0-01(11 151(0-U 1641(0-PUTT
504 6400- 51.100 :404 640-11 105 TR0-P /00292/ 1111110 00 6111101 0081101 0011 000 I II 0 (1011011
5(19 640? P1400 p 51(0-6)—PS /00293/ 1111 1 118 1 0110101 8001101 0011 0014 I II 61111011

:PI.JSII PC (SI STACK

501 LIII 0-6.KLI.o (1II.KRZ :405 0-6=0-6-2 /05297/ 211110101 0330000 0010130 0013 (100 (I 00 00505.201
4% LIII PS.EIOIS.STVOV .4% 01445=0-5 /00298/ 11111000$ 00151011 £1010110 0011 l It I II 1100 (1011
394 PlOP :411? 451T FOR RED ZONE STACK /00299/ 100110000 011e1l8 0001181 0011 000 1 Il 61000011

:~~(P0LCM 012(0-0 1641(50-1151.
31(1 TSI,PC. lIP 0-7.51400 :667 M(R6 1~PC /00303/ 1011110110 51010500 004101)1 0011 000 I II 00011011
262 61(1? 0-100 :662 114i1t FOP 9)/S /90302/ 1005108110 03101510 0001101 0011 000 I II 01111011

:PIC K UT NEW PC
:0-01.1(0- FaIL TP~~ ENTERS 0-CIt

260 P0-TSP. LIII 0-9.1.6301 :404 P~~ ’R9.0-9=R9’l /00307/ 100000100 0118111 0011001 1111 098 I 11 £15101 0011
263 0-CS R9.I.30I :0-9=0-9.! /00308/ 1051090111 8111111 0111091 III! 0(10 I II 010)0011
271 5410 00.0-301 :((-IIM0-151 /00309/ 100001111 0001101 0001011 8011 000 I Il 81110011
223 500- 07.1.00-I - ~:R7= AC 

• /08310/ 011011 111 01101001 0100311 1111 000 9 Ii 01800011

IPICK LP P(EU PS

ISO 1511 0-9.530) :I~~~R9 - /09334/ 010011111 e lIll1 O 0011001 0011 000 1 11 000 00I1
158 (1(10- 00.0-301 .AC=NEU PS /00315/ 010011110 0810010 0001011 0011 900 I II 011109!!
3(12 LIII P9.61.100 P1415-0-SW /00316/ 100101110 01110311 0011000 0011 000 1 Ii 80011011
382 SOP P9.I.Pl00./PP FETCH :0-9.51. SET P514 /00317/ 181111110 0101011 0101001 111 1 (199 I II $11110 11

~0OJ81.( BUS (0-T”P 641-1(64 001540 A TP~~ . (15 BUS
(50-05 65(64 IN C055~ ..E 1100€ .

251 08(0-9: 0-NP 59 /90322/ 0111 11011 $111110 1081001 0811 000 1 11 015108011
254 LOl l P9.KT PS.KLI.OTY .373 11415=0-LOCH STATUS 0-ES /00323/ 011111119 04101118 0511881 $011 (100 8 18 001111101

:01)10-UT A “ (410 /1(15 TO
iCONSOLt.

239 05/1051. 5410 0-C.CPSOI.JFL 15180.051502 P1.14CM 1(0-Cl /00326/ 011!01110 1001110 0001011 $011 0(60 I Il 00110011
234 15200) , 120- PC.Kfll0.00.JI’P 012180 /083271 0111010)0 011 1110 1011 1511 8011 5100 I 01 111111 01
236 0.1501, 54(9 AC /003281 911101011 0110 111 1001101 00!! (041$ I II 0100001 1
231 LIII 00.rDOl AC.” ’ /00329/ 011100111 £13111410 (6011101 0011 0 0 0 1 1 1 0(1000001
236 LIII R9.V.TPO.€Ll.KTY O~~ .P(ICM /00330/ 811101100 0111101 $011091 0011 000 0 IS 05100101
237 (4 09.W%OO,/PP CCASI. :0510-UI 01IFEQ /00331/ 011101101 6101110 1001081 8011 000 I II 08111011 

I -

• IIISTPI.€TION O(FINITIDOIS 51901 6(P(

.50-0(154. C~~( TO 5190( ‘101). CI?. 0-00. 5410 530 50- 500€ CO ~AS1

04 p101)00-: 1115 0-0.051 :00-S /00342/ 001010100 0011088 (10~~~00 0011 008 1 1$ 01050511
300 P~~ 5081.41 .5081)2./OP 60(51 :P1015.PC,S(1 P511 /00943/ 118008100 8080000 0001101 0811 000 I 01 08181110

85 CPPQQ. 11.15 QØ .P0Z .EGIO Z .00.0 /00345/ 0018101(41 0011018 0000888 8011 00-10 I 88 1801 0011

~~~~~~~~~~~ •- --~~~~~~~~~~~ -— ~~~-• —-—- -•~~ ~~~~~~- - •~~~~~~~--~~~~~~~~~ --— -• - • --•~~~~~~~~~~~~• • - ~~ - -~~~~—--~~~~~---• • •—• - • —
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421 CIA 0-C 00.5401 CC /160346/ 110100101 0911100 (1011111 (‘OIl 000 I II 01005.1111
453 505 T.1.0 i1.SETDI .SETD2 iT—AC /90347/ 111080301 0011181 0101108 1111 8518 0 81 0cl010001e
469 ILl P0,0-ti SC’S /05349/ 111010101 8 11 1111 000~~’51 (“OIl 000 1 10 0101051011
479 P~~ 5(151.5(152 /05349/ 11101 1 11 1 0011081 0051101 0811 050 I tO (“0800-010
415 118 T.1.Ic0-1.SCI’PI.SCI152 •cC—INO T 511.5=1 /053651/ 110811111 0111101 0001108 lIlt 05.0 8 (“0 1811111 1 8
413 1(0(1, NC? /1? Fli T .0-5 T iNt TO PROP /98351/ 1109 11101 810511) 0001101 0011 5100 1 II 81000811

96 00050-. 110- P0.0-tI .00-S /00353/ 081010110 091110$ 08140900 0011 @00 1 10 0100001)
464 508 1.1 .00-2 .5(151.5(152 iT-CC /88354/ 111098110 8110105 0181190 j I l t  008 8 10 0410009I0
462 11.0- 0-0 .552 .00.0 /80355/ 1115180100 0011110 08084190 0011 889 I 00 01809011
484 NC? 5(101.5(102 /90356/ 111105105 0110110 (‘001101 (lOll 000 1 82 60000010
486 110- 1.00-I .55001 .50002./I? 10(SR :00-S.D /05357/ 111188110 8100109 0801100 0011 006) 8 00 81181110

67 5300-5: ILR 0-0 .0-51 .00-S /00359/ 051010111 0010 111 0000000 0511 000 I 10 81000011
375 CIA 0-C :00—601 00 /00369/ 10111011! 0110 110 0011111 5191! 000 I II 810000!)
374 509 1.1.(A1 .5(1Si .5(1SZ :1-cC /80361/ 101110118 05510510 010)105 III) 000 0 10 800140010
39 31.0- 0-0.562 :00-0 /08352/ e510109110 0110011 (10090(1(1 0011 0(1(1 1 90 0100415111
35 NC? 5(101.5(102 /08363/ ~~~l(l00It 0000011 0061101 51011 000 1 01 0051519010
51 115 1.3 .00-1 .5530! .55302 /0? 10(55 :00-0.11401 SI.) /00364/ (1(10110811 0109100 0(601100 1111 000 0 510 18110110

48 1ST. P~~ 51STI .S1STZ./2R (iTCH :0= 0 /00366/ 000110090 £1101811 00911511 8011 000 I 01 81181110

5$ BIT. 0-NP 1.00-I .tCWO 1 .1.1 5440 CC - /011368/ 005)10010 @111108 1051105 01011 098 8 11 18010811
68 ILR 1,59(Tl.585T2.JZR FETCH :00.1 /00365/ 009111100 028101) P001100 eel) 8140 1 81 00101119

104 I-~~.t• 640? .120- C06SS(.. /00371/ 081102000 8101118 £1001181 0011 900 1 II 030014011

1515 1I15IT~ 0-40? EGPIJ1.BUSWT :C(4JSES BUS C1J64(QSI-IIP TO 11111 / 140373/ 003101001 051001018 0001101 8011 10! I II 18100811
41 540? .11? 3 110-IT (0(15 IWI EPRtPT. /08374/ 005101091 00(’eliO 51001)01 0021 000 I 11 01000011

,P0? PC D O F O( S1~~~
306 liJ. LIII 0-6.1,61.101 :152 r~~ -R6. PS—PS.) /010377/ £101101010 0090101 0010110 1121 009 1 II 00018011
90 SiOP 0-6.1.301 .432 0-6-0-5.1 /00379/ 091011010 01110001 £1110110 1111 000 I II 01010011
88 0-4144 00.0-5101 •l31 00.01)11445) /00379/ 981011000 0(401008 (‘091011 0511 000 I 1! 01110011
136 SOP P7 .1.00- I i436 R7.PstW PC /00300/ 010901000 0110111 0100111 l I lt  01(40 0 II 411000011

IPOP PS ~~~~~ 5100K
135 LIII 0-6.1.05101 •42? PP.0-S. P5—R5•I /003B2/ 010509111 £111011 0 8010118 tI ll 0(10 I II 00030013
134 0-409 0-6.3.601 :426 P6—R6.l /05323/ €41090011 0 51001051 0110110 tIll (105. 1 Ii €110 10911
159 5410 00.0-5101 :425 00=15:01441) 1003841 5.101318118 6lI0lII 0-1(1C1812 (402 1 005. 1 II 9111082 1
IS) LIII P9.IZLI.0011I.KNZ :424 P~~=I77775 /08395/ 01091011! 0llI~~~ 0011051 0011 (‘00 0 08 ~~ ‘00l0I
152 500 09.I.GP100 :544 59.51. 0-440 SEt PSW /05386/ 0109115188 0001010 0181003 111 1 I~~ 1 I I  14911181 1
168 NC? S(1TT./OP FETCH .SSI 5(1 180-CE TR90 (.F. 10 0-11/80387/ 5110101009 01011111 0051101 0011 050 I Ii 08110810

187 OPT. LIII 0-9.0 )4 ./Z R 510-90 .0(3 1890 10 LX 14 I00389~ 0011010-tI 8101018 0511081 0011 5100 1 II 11081191

1518 lOT . LIII 0-9 .028./ZR 610-041 :00 10-0-41 20 LX 29 /09391/ 98110 1100 8101010 0011881 0011 800 I 11 18111101

109 RESET. NC? EP0-ISE .09tS1.J2R ((ID-I .155 00 A RESET (54 9)/S /010393/ 001101101 01010)1 0091101 14811 119 I 11 11190011

110 PIT: P~~ /0? 0-11 i10C!C (S&T SETS 10-ACt 10-0-P F.r/08395/ 981101110 0111018 0501)01 801! 000 I II 010(105111
:10 0-TI 1NSTPI.t11DO4 IN 10- REt

I8Z 114150. 11.0- T :00 .36451 /00308/ 001100110 0810001 01001108 0011 01(10 I 11 010-00(111
278 TIP 0-C.0A1 •INST.15451.2 /08399/ 300(630210 01100(60 P093103 0511 05.0 51 II 02(600011
272 120- 00,0(101.07? •IP4$T.IPIST SOlD 177 /004(10/ 180010000 0001119 1011101 8011 OOlI I 10 000510091
2Z4 0-OP 56 .00-1 :SP-5P’2 1084 /004011 0111(60000 (1(401101 0110110 0811 000 0 11 01000011
ZOO 110- 0-5 00.0-5 /05402/ 0110108(18 0110501 0000101 0011 5100 I II 010100011
209 SOP 0-7=1.0113 sRl’RS /00483/ 81101(1(81 80011111 0100111 1111 100 8 II 0380001)

:0-0? 01.0 P5 000 00 STACK
LOll 85.1.61.401 :O10-Q=p6.P6.RS*I /004 (15/ €4111090101 51(481011 0810110 1111 0840 2 11 80(11 51011

I?? 000- 0-5.1.4401 :85=86.! /0234(8/ 01011 (5001 0111181 £1 1 10 11 0 l Ilt 0(151 I II 010151011
109 0-410- 00.0-4401 :cC.Pl1P~~~) /00407/ 01013110l @081001 0001011 0011 0410 I It ~ 1I10011
157 SOP p 5 .3 ,00 -3. / ZR ((((H :0-5.00 /80408/ 810011101 0181811 0100181 l I l t  0510 0 II 0100001 1

54 155./It. 1.011 0-9.018./ZR STR90 1100 IIML.ID IWSTRLCTIOR 1804191 051(400080 8101010 0011001 0011 008 I II 11911182
46$ IW IZ. LIII P9.010./ZR STRAP p 10-90 10 LX 18 /00411/ 111010810 01010110 0911001 0011 000 1 11 11011181
ill 1641)13. LIII P9.019./ZR STRAP 1157 /09412/ 00110 1111 0101030 0811091 0011 (6519 1 II 11811101

97 1t585 ’ lIP 1 1141 CC-1.Il45tPLCT100 /05434/ 001 200052 00115128 (6093100 (6011 (109 1 2 1 010011011
417 120 1,00511.07? 1—1 5440 37? /00415/ 1101(10081 01118109 1011109 (011 0(0 1 00 00(40(40-81

125 AC.0-:I110,lr.0 :AC—C9085(E. 00(71.3 /05416/ 1101(40309 0511111 15 )111 01 0011 (1(40 I 01 11 1 11181
. SOC SOP 00./IL BSIGO .RSICI :00--I /08417/ 111110109 1001105 0101181 0811 (1(50 1 II 01050911

ISO 0510* ’ 50? 00.1 :782 00-8.51514—0 /80118/ 111000910 0110011 0181101 III! (‘09 1 11 01800011
45! OSICt’ 11.0- 1.01.1.00 :783 00—51614 (XTEI10 (IFS(1 /050419/ 1)1(10(1021 01I5~~~ 0001105 P011 8056 (1 11 11111101
449 00-000. 110- 00.00-1 :SC-000S(T.Z /00429/ 1118(401100 0110(231 (40141101 0011 005 0 II 11100001!

- 44 9 110- 17.00-1./I? FETCH :R7-Q? 00FSET.Z /00421/ 111000081 9101011 08014111 0911 (100 0 Il 0100081!

99 P~~~R. NC? (61401./I? 0-FIT :640 90-54CM /00423/ 081105000 51100111 P1~9110l 8011 0110 I II 18010911

: (ITICP,SCT (15 (1.8 C(SIO. (10(5.
(18 CL. 110- 1 1142 00—1 IIN5TRLXTI(S4) /00426 / (601109010 0911111 (15101100 (lOll (1(60 1 11 01000811
499 TiP 00.040 ,(

~~.I0 154515 t(St /09427/ 111110918 0110011 1011101 0011 008 1 II 81111101
499 ILl 1./f l ItOJlZ.S(ELO •PESIORE 00-1. .111? ILL(C0I.. /00421/ 111110811 10511101 0081100 0811 800 I I I  01000011
467 SECLO. TIP 00.017 :00-00 5410 37 /004 29/ 111010511 8310509 1011181 8011 I II 1141814001
464 TiP T.Y.Z0 ,T(S1 IF S(T /t1.# /05430/ 111010080 0811110 1811108 0811 090 I II 18111101

~~~~~~~~~~~~~~~~~ 490 (MI P9.0Ll.0OllI.El~~.JTL SE~~1.SEtt2 /084311 111100080 1081110 05111101 0011 0510 0 (10 ~~‘0eI8l
.740 P~~ =Ifl77S

I.. 
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482 5(61.1. CIA AC.G&CIP :742 00—I40T AC /00434/ 1111(60(110 0111981 0011111 0011 0 0 5 1 1 1 1 5151010111
499 001 00.00-l.PI40IP.J041 5(2 :442 C-CC 0-410 PS /00436/ 111101001 0118181 1801811 0011 0-88 0 II 01110111

: SET CC
483 5(0.2. 05)1 00.00-1,69309 .743 00.0-C 05 P5 /08438/ 111100011 8118101 1191011 8811 000 9 11 00118111
486 5(2: SOP P9.1./I? 110(554 :443 563 P9=8 /00439/ 111100181 0100058 9101091 l Ilt 008 I II 01000011

tOO LIII: LOll P9.030./ZR CIPAP ; IPAP TO LX 30 /00443/ 001100100 8103010 0511001 0013 000 1 II 10011301

101 TRAP , LIII P9.6 34./ZR STRAP :146 TRAP 10 LX 34 /80443/ 091100101 0101010 0011001 51011 000 1 Il 10001101

103 SCIB. lIP PO PS! :14? 00-PIN) /09445/ 001100111 0011081 00~~~~~ NIl (100 1 18 (‘1080011
407 500- 0-8 .0-61.0-Al :627 P1541-SC-I /00446/ 110518111 0011111 0108000 0811 000 0 10 010-10(6011
5143 120- P8.0-51.60- I  :622 PIN) 2(0-0’ /00447/ 111118111 0111110 1010000 0511 8000 18 01(100011
510 11.5 1./FL 50890.50991 :462 SC-I. . .Jl~? TOP ZERO /094~ B/ 111111118 1001810 0501100 081 1 ~~~ 1 II 01(6000)1
426 55800 . LIII P7.(530l./I? (FEY :55.3 640 .50 10 ((1(14 /08449/ 110101018 8108111 6010111 0011 (608 I II 10810011
427 S58RI, TiP AC .fl608.I(77 :592 00-0-C 0-440 77 /80450/ 1(81010-Il 8110000 1811101 €41011 0051 I 11 080041801
416 CIA 00.1./I? 80006 SC— —100 1 /08451/ 118100808 0811108 9811111 1111 980 I Il *1000011

ZO PC?. SPA AC.SPOPI.SRC?Z.J PX 0 :00 0- 00? /89453/ 808010100 1111800 0081111 0011 000 1 11 91010118

21 P0.. ILl 00.0-Al .60-0.1 .69(51.2./RI 0 : 0 5 0 - 0 - 0 .  /80465/ 800010181 1111000 0801101 SOIl 808 0 II 11*10110

22 0-SR . SPA AC ,S0-SPI.S0-SPZ.JPX 9 .26 000 -  ~SP /00467/ 000010110 I t I 1~~~ 0001111 0011 080 I II *1110111*

23 0-SI : 110- AC.00-I.SASLI.S0-SLZ ./PX 0 :00 0- 0-SI /80459/ 00-0810211 11118(40 1(181101 6021 . .  0 Il 11080118

99 0-IS: 110- 0-9 .0-02 :00 .0 - 1541 /00461/ 091011001 0810111 1~~~~08 (lOll 800 I (10 01000811
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