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DIGITAL EQUIPMENT CORPORATION ENGINEERING SPECIFICATION — CONTINUATION SHEET 

MAYNARD, MASSACHUSETTS 

ENGINEERING SPECIFICATION DATE 5/7/76 
TITLE FPP8A FIELD SERVICE INSTALLATION & ACCEPTANCE PROCEDURE 

TITLE FPP8A FIELD SERVICE INSTALLATION & ACCEPTANCE PROCEDURE 

REVISIONS I Ge l 
. nera 

REV DESCRIPTION HG NO ORIG DATE APPD BY DATE 

This procedure defines the performance standards required 

of the FPP8A. The acceptance tests are the same for both 

system installation or add-on of an FPP8@A. 

II. Inspection 

After removing the FPP&A from the packing material 

(if add-on), inspect the following: 

1. Inventory the hardware against shipping list. 

, 2. Inventory the software against the software list, 

if ordered. 

3. Inventory prints against shipping list, if 

ordered. 

4. Check modules (M8419, M8411) for loose or broken 
components. 

5. Inspect the cable for cuts or breaks. 

Itt. Installation Procedure 

There are no switches and/or jumpers cn either of 

the PPP8A modules. 

Install the modules in the top most slots available, 

below the memories. Connect the BCO2D from the M8419 

to the M8411. The cable can be folded and laid against 

the front of the other modules as shown below. 

ENG LW € | APPe ao | SKE [cove] NUMBER REV SIZE [CODE NUMBER REV 

aor Vai 27 | A isp | FPPs-aA-1 A |se FPP6-A-1 
DEC 16-(392)-1079A-R873 SHEET _| OF _3_ DEC FORM NO EN.01022-16-N370-(301) SHEET 2 or 3 
DORA 107A 

ORA 108 Te . Fe v eae ee 

ENGINEERING SPECIFICATION Boe CONTINUATION SHEET 
| TITLE FPP8A FIELD SERVICE INSTALLATION AND ACCEPTANCE PROCEDURE 

BcO2D PLACEMENT: 

DOWNWARD 5 

FLUSH AGAINST 
MoDULE HANDLES 

IV. Acceptance Procedure 

Minimum Requirements 

. . 1. PDP8A with minimum 8K memory or PDP8E with 
FPP8E and 8K memory with programmers console. * 

2. Paper tape input device 

3. Maindec-08-DJFPA and listing 

4. Maindec-08-DJFBB and listing 

i 5. Terminal (03-04 device code) 

If the FPP8A is an add-on, run the CPU and memory 
diaanostics to insure that there are no problems. 

Run Maindec-08-DJFPA for 5 passes, no errors 
are acceptable. 

; Run Maindec-08-DJFBB for 20 minutes, no errors 
are acceptable. ‘Type B for both instruction 

| test and exercisor. 

If there is a means to build DEC X8, a system 
exercisor should be built and run. This will 

| be a more complete exercise of the system. 

* Procrammers console is required only when 
prograi, loading is via paper tape. The CL8 
packages will have the Maindecs with the 
diagnostic console package. Switch register 
settings are done via 03, 04 terminal. See 
Maindec listings. 

SIZE [CODE NUMBE REV 
| A (2 FPPeeA=L | 

JEC FOR — — MNO 0€C 16-(381)—1022—N370 
SHEET 3 OF 3 DRA 108
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DIGITAL EQUIPMENT CORPORATION QUANTITY/ VARIATION 
MO ARTS list S 

MADE BY ROBICHAUD CHECKED 2TMAY 7bISECTION 
IDATE | 3 MAR 76 DATE tx 1 _ 

/ ‘ P . ENG gc bak ROD A x ow — ISSUED SECT 

OAM mde DATE 1 

o.| OWG NO./ PART NO. DESCRIPTION 

1 | MP@9857 *FPP8-A MAINTENANCE PRINT SET g 

2 | B-PL-FPP8-A-3 *FPPB-A SOFTWARE LIST g 

3 | EK-FPP8-A-MM-991 *FPP8-A USER'S MANUAL i] 

*THIS ITEM IS AN OPT[ON AND IS TO BE 

SHIPPED ONLY WHEN PURCHASED AS A 

SEPARATE ITEM. 
TITLE ASSY NO. SIZE] CODE NUMBER REV JECO NO. 

FPP8-A SHIPPING LIST B-00-F FRE - 7 AI\PL FPP8-A-2 

SHEET 1 OF 1 ost. | [| [| ~— [| T-T [| j {| J 
DEC FORM DEC 16 -(325) 1031 N870 



DIGITAL EQUIPMENT CORPORATION QUANTITY / VARIATION 
MAYNARD, MASSACHUSETTS : 

PARTS LIST / 
MADE BY ROBICHAUD CHECKED, , riny 7JSECTION 
DATE 3 MAR 76 DATE /b ** 2. Pre 1 
ENG a. PROD 472. kK. Gh. ISSUED SECT. rc 
pate As i) Vi-S f DATE S72b) Po __ 1 ( 

No | OWG NO./ PART NO. DESCRIPTION 

1 | ZF226-RB FPP8-A DIAGNOSTIC KIT | 

(DOCUMENTS AND PAPER TAPES) 

TITLE ASSY NO. SIZE|CODE NUMBER REv. |ECO NO. 

FPP8-A SOFTWARE LIST 2-00 -FFPE - A A|IPL FPP8-A-3 
SHEET 1 OF 1 ost. | | ot | 1 | 

DRA 110 
DEC FORM DFC 16 (325) 1031 N870
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DIGITAL EQUIPMENT CORPORATION | QUANTITY / VARIATION NOTES: 

MADE BY JACK MASON ; s % ANY VARIATION FOR THE .O! CAPS 
A4-g3- 

a on YZ 1c aa SUED SECTION ri . 
L§a MAIZE DATE 5 5-24 = 

> ORAWING NO. PART NO. DESCRIPTION = REF DESIGNATION 

1 | D-MD-5011694-0-9 5011694 ETCHED CIRCUIT BD. 1 

i) oo 1000011 CAP, 47 Mmf, 189v 1 c1gs 

3 1001610 * CAP, .@1 Uf 101 c4, C5, C8. - C196 

4 1002608 CAP, 18 Mmf, 19@v 1 C197 

5 “1905306 CAP, 6.8 Uf 35V, 10% TANT 3 Cl, C2, C3 
| 6 _ 1300316 RES., 478 OHMS, 1/4W, 5% 67 R2-R6, R8-R12, R16-R22, R24-R73 

7 7 1300301 +~=| res., 1.5K OHMS, 1/4W, 5% 4 Rl, R7, R13, R23 

8 | oe | 1304854, RES., 5.11K OHMS, 1/4W, 1% 2 R14, R15 

9 | 1905547. I.C., DEC 7474 1 E44 

i - 1909486 Ic., DEC 384 4 E5, E13, E22, E26 

11 _ 1909686 =| 1I.c., DEC 7494 8 E2, E19, E24, E35, E46, E89, E19%, E118 

12 1909704. ‘Ic., DEC 314 ; 1 E17 

13 | 1909705 —r.c., DEC 8881 [3 E28, E29, E32 
14 1909929 IC., DEC 7417 2 E31, E39 

15 1909934 I.C., DEC 8266 en i i E54, E62, E66 
16 | 1910091 | “I.C., DEC 7437.” 4 E6, E72, E73, E76 

17 1910155. “1.C., DEC 7498 oe ee i i Ell, E23, E36, 64 

18 1910393 I.C., DEC 7384 _ 1 E47 

19 : | 1910436 | Ic., DEC. 74123 i | E5¢ 

z0 1910956 I.C., DEC 748 151. ad. Toy E59 : 

21 7 ie13is I.C., DEC 8234 3. \ El, E21, E65 

ZF 
oh 
uw 

. 
“THIS DRAWING AND SPECIFICATIONS. HEREIN. ARE THE PROPERTY OF DIGITAL EQUIPMENT ITITLE ASSY NO. SIZE | CODE NUMBER REV. Pare He ONO TW THE MANUFACTURE OR SHLS SF HRN ARale WETHER FDPB-A CONTROL | onwesss | BI PL Hee 8-6-0 PERMISSION COPYRIGHT 76. _- DIGITAL_EQUIPMENT CORPORATION” [SHEET ]_ INSERTION PARTS LIST DATA BASE REV B F ¥-01140A-16-R276(325) DRB 125 _— 



DIGITAL EQUIPMENT CORPORATION | QUANTITY/ VARIATION NOTES: ~T 
— 

ADE BY JACK MASON 
9 . " “A > 7 

a 

c be ; gZ, . ay 

’ AT} MM A ? 

Ne. ORAWING NO. PART NO. DESCRIPTION x | REF = 

22 1911469 I.C., DEC 8649 3 E7, E41, E62 

23 — F4911521 I.C., DEC 7432 1 £37 
tr _ —_ vee oe 

24 1911983 I.C., DEC 748 133 1 E34, 

25 1912395 I.C., DEC 8136 1 E12 

26 1912643 I.C., DEC 8613 6 E3, E14, E89, E99, E187, E112 

27 1912697 1.C., DEC 74LS174 5 E8, E27, E48, E82, E95 

28 1912799 I.C., DEC. 74LS9¢ 4 E18, E49, E52, E75 

29 1912801 I.C., DEC 74LS92 | 3 E9, E38, E7¢ 

30 1912807 I.C., DEC 74LS1¢ 2 E81, E94 

31 | 1912815 I.C., DEC 74LS39 2 E51, E74 

32 7 1912819 I.C., DEC 741842 4 E1g, E15, E9Q, E117 

33 1912824 I.C., DEC 74LS74 2 E16, E45 

34 1912843 I.C., DEC 74LS139 1 E113 

35 1912844 ~~ I.C., DEC 74LS151 2 | E42, E61 

36 1912847 I.C., DEC 74LS157 2 E33, E198 

37 1912848 I.C., DEC 74LS158 1 E38 

38 1912849 I.C., DEC 74LS161 7 E25, E49, E58, E63, E67, E68, E71 

39 23124A1 1.C., DEC 32 X 8 PROM 1 E43 
Lo -- _. jf. —f 

40 23125Al I.C., DEC 32 X 8 PROM l E53 

4) 23126Al I.C., DEC 32 X 8 PROM 1 E57 

42 23127Al I.C., DEC 32 X 8 PROM 1 ESS 

ro] 
rs 
iw 7 _ 
“THIS DRAWING AND SPECIFICATIONS. HEREIN. ARE THE PROPERTY OF DIGITAL EQUIPMENT ITITLE ASSY NO. SIZE | CODE NUMBER | REV. 
CORPORATION AND SHALL NOT BE REPRODUCED OR COPIED OR USED IN -UA-— -G— -9—- PART AS THE BASIS FOR THE UFAGTURE OR SALE OF ITEMS WITHOUT WRITTEN " FPP8-A CONTROL D-UA-M8419-9-9 ‘ BiPL M8419-9-9 | p 
{pemmesion convent)" S70 “tara Saurmenr ComonaTON [SHEET 2 OF 4 LLINSERTION PARTS LIST DATA BASE REV B EN 01140A-16-R 276(325) DRE :



DIGITAL EQUIPMENT CORPORATION QUANTITY / VARIATION NOTES: 

MADE BY JACK MASON 
DAT 4/8/76 l = 

ENG Wteck,. i 

a : 2 _ mem ORAWING NO. PART NO. DESCRIPTION a REF DESIGNATION 

43 23128A1 I.C., DEC 32 X 8 PROM 1 E56 

aa| “TN '93279a02~=«|SOa.c., DEC 256 X 4 PROM 1 E77 

as} 2 Sté<‘is~s=Ctst‘(stS 22272. I.C., DEC 256 X 4 PROM 1 E83 - ; 

46 - 23272A2 I.C., DEC. 256 X 4 PROM 1 E86 

la7f _ 23273A2 I.C., DEC 256 X 4 PROM 1 E91 

asl "1 9327402—SsdSs.c., DEC 256 X 4 PROM 1 E96 

49 | 23275a2,—Ss«d|~Ssag.c., pec 256 x4 PRM =—S—t—<‘—<i—i~iTCYTCSdTStCSdS E161 

50 YL 93276a2- “I.C., DEC 256 X 4 PROM i| E104 

51 23277A2—Ss«d|)s«d.c., DEC 256X 4 PROM” 1 £199 

52 | 93278a2,—Ss—«L)sa.c., DEC 256 X 4 PROM —™~<C—«~ii«Ci E114 

53 2327982 ~=S«|~Ss«d.c., DEC 256X4 PRM [ 1 : £119 
54 232892. «S«|Ssod.c., DEC 256 X 4 PROM Tail [. : B79 

55 ~"T93281a2—Ss«d|Ssar.c., pec 256 x4 PRM  }§©»©60hrltTal. | ot mi E85 

7 ee --23282A2 r.c., DEC 256X4 PRM fil | | TO E88 
57 23283a2 ~«|-—Ssa.c., pec 256 x4 PRM =—t—<“i«C~dYS‘«C«iCS | E930” 
58 | _— 23284a2 «| 1.c., DEC 256 X 4 PROM i Ty E98 
59 —  T'532g5a2.—Ss«d|Ssat.c., DEC 256 X 4 PROM Tal, | : i E163 
60 | «| 23286a2—Ssi«édL)soatc., pec 256 x 4 prom Sté‘<‘isé‘~iC‘C | t 7 7 TT ewe 

61 | 2328702 | / one., DEC 256 X 4 PRM rtf yo oT oy E1ll 

62 — — T o32gga2 sd sotc., DEC 256 X 4 PROM a i | E116 _ 
63 | | 23289a2 I.C., DEC 256 X 4 PROM a i \ ee ee ee ee eee 

uw _ Ne ST AT ee PT nEaT Tele ree c remucson "earrnet GO She Sct couture FPPera CONTROD | eC eee : 
EN 01140A-16-R276(325) DRE 125 —



DIGITAL EQUIPMENT CORPORATION ~ QUANTITY/ VARIATION NOTES: 

[MADE BY 3. MASON — — 
A 4/18/76 4 1 J 

W Ke refiner ¥2. ~~ ISSUED SECTION = 

% 
ORAWING NO. PART NO. DESCRIPTION = REF DESIGNATION 

64 23296A2 I.C., DEC 256 X 4 PROM 1 E78 

65 _ 23291A2 I.C., DEC 256 X 4 PROM 1 E84 

66| oe 23292A2..« | ~—=sa«.C., DEC 256 X 4 PROM 1 E87 

67 23293A2 I.C., DEC 256 X 4 PROM 1 E92 

6a] oe 23294A2 I.C., DEC 256 X 4 PROM 1 E97 

ir) 23295A2 I.C., DEC 256 X 4 PROM 1 E192 

70 23296A2,s«||~—sr.c., DEC 256 X 4 PROM E195 

71 ; 23297A2,-s«|~—Ssat.c., DEC 256 X 4 PROM 1 7 E119 

92 _ 23298A2 I.Cc., DEC 256X 4 PROM  ©~—_—sWd|'sal | | Pf E115 

P73 23299A2 I.C., DEC 256 X 4 PROM 1 E12¢ 

74 oe 23390a2-s«d|)Ssid.c., DEC 256 X 4 PROM =——t—‘“‘iS~*@Sé«C«id E69 

75  233gia2.—sés|~—sot.c., DEC 256 X 4 PROM 1 E4 

76 — 230f1C5 I.C., DEC14X48X8FPIA | 1 | 7] an rey) 

77 1209941-c7 | CONN., 50 PIN RT,ANG HEADER ‘|: a1 
ir) 1210711-02 HANDLE ASSY HEX BOARD =—t—(‘“‘(‘CéirTCt*zLSC«dY;SSCé«d;#S 

79] ~ T9906732 EYELET Oo 12 / 

a 5105740-55 | + 30 AWG GREEN WIRE byl | [| ee _ 

\ 

; 
wl 
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ADOR AAAA BBBB BCCC CCVO DEFH JJKL MMMM MNPP PPPP PPPP RRRR 

Or MAHH XXXX XARA MAXX XA HAA ARAN LAR ORR HALL AHA 

©) ReHe XXXX XA HAXS XA AAA ARRR LAA BARA RAR ARR 

2, HHeR XXXX XARA AAXX XA AAR APRA OLA BAe BAL MA 

3S, Him HALL AKRAM RAHA ARAL LOL AMAR LAA AAA RAR OAL 

O, Hee OXXXX XPHA BAX XARA HRA HRA LARA PAA RAR OA 

7» HHL HALL ALLAH RLXX XML AAA AAA LAHAH RHA AAR ALLL 

id, Hee ARLH ALLA AA XX XL AAA AAR OLA LLAM RARR ALLL 
16, KARR RHA HAAG Axx XPLA AAA OAR LAL BAAR AAA OAL 

17, minh XXXX XMM MAXX XA APH HAAR LALL LLAA MAA OA 
4, HHHh HAA BARR XX XA AMAL SARA MRA RRR AAR OA 
or) HAP XXXX XMAN HAXX XARA LEAN ARLE LAA AAA RA OAL HBSHIGH, L8LQw, XS"DON'IT CARE" 

lu, Hreh HAH LAR AL XX XR AAA SAA AAA RRA RAR LOLA (x IS ENCODED IN ROM AS L) 

il, Hrink XXXX XPHM RAXX XA ARAM SRR RP BAR Re OL . 

ld, HHnkh XXXX XMHA AAXK AMAA LEA ARLE LAA AA Pere ALA COLUMN SIGNALS ORIVEN (TU Ji) 

14, KRHA HHH MRA MAXX XARA a ALA LAA AA ALA LO A CdS ARITH @ He@CBS ARITA SH 

15, Hanh ARH MLLA RAXX XSL APA LE LAA BAMA RAMA ORLA CINVERTED) 

au, Heh RHEHH AHRA AAXX AAA Ae RRA ORR OR RAR LOLA 3 C35 ALOC @ LeeCesS ALOC 44 

él, LALR ALAM HRLL LLXX XA AMAL SAA BAA RRA ORL ALL C C85 BRLOC @ Le=CBS GRLOC AL 

ce, HHH HAH AMR ALXS’ XALR GAL HAN RAR BARA OANA OLA 2) CdS BwLOC @ LewCBS gwLoc 2k 

ed, Hnam XXXX XLLA Lage Atel AAA are RRA OMAR OA OLA t Ca5 CARRY BIT L 

<4, HHHK HAHA ARH ALAXX AML AAA AAR LAA HAA OM LLL F Cd5 WRITE AM CINVERTEL) 

Zo, HHH XXX XMHH AAXX XM SAA LLL LARA KAA AAR OAL i] C85 WRITE BAH (INVERTED) 

20, RANA HAA LLLA LLAX XHAA WAL ORAL LAA ALAA MLAL LLLA J C86 0B CTRL 1 LewC36 UB CTRL 2b 

27, HRA HAAR HRA BAXX XARA AA RA MMAR HAMA OAR LLL K C36 EXTEND Hh CINVERTED) 

du, HHHH KAKA HRA BLXX XALA ARAL HHA RRA ORR OA OAL L C36 READ a WM CINVERTED) 

Sl, HHH XXXX XARA AAKA XA LEAR ALL ORR RA OBA AL 

Se, HHA HRA RLLH an xx XL OA LOL LRA RAH OR OL COLUMN SIGNALS DRIVEN (USED INTERNALLY) 

34, HAR HHAHH HHH AXA XARA HAA OLR LAA ORAL OL M Co6 UPCTRL 6 LeeCpoo UPCTRL4 L 

99, RhHn HAHA LUELM AAXX XBL MAAR LULL LAA AAR RAR ALA N Cuo 6 SEL L 

30, HRA HRA HAAR WAAX XBAI OHARA ARR LARA OPP ALA LOLA P C86 UP2 IN LeeCoo UP11 ING 

57 Horm HHAL ALLA AAAX Kea AAA LLEL LAA OR ORY OAL R (YSED ON OWG, CB4 10 CONTROL PULSE 

4u, HHHM HRHH HHHH ARAX KAP RPL ARAL Late RAR Wee LOLA GATING AND TO GENERATE SB4 BRK Ru A 

4l, Kesh HRM LLL bade HRA ARAL AHA RHA OWA AA LO 

42, Rhee HRAHL LEAR SHXX XL HARA AAA OARAR RRA AAR OR 
43, Hamme XXXX XH RRA XA AAA LLL LAA AAP ARR OAL 

44, HHH HRA HARE RRAX XM OAR ANAL LARA AAS OAL LO 

42, HAMM HRA LEELA LAP ORR RAH oA 4H RAH AAR LLL 

40, Hhrih HRAL LLAM RHHAX XL ARR dent, AMAR RRA MALL ALLL 
47, Hee XXXX XmHa HRAX XA HAA LLL LAA ORR OS OAL 

o4, Med MMAR HAHA HAA XH He feed LRA WAAR OLA LLL 
D1, HAP ARAL LOL AAAX XML AAA ARR RA RRA RA OAL 

o2, MeRe ARAL LAA RAXX XM LAL ARR RRA RRR RAR LLL 

25, Leah HAAR ALLE LLAX XARA LAL OAR OARAR HAP RAR OBL 
94, Hadh AHHH ARR AMX XP LAA ARAM A RA RAR OAL 
59, HHA RRAL LAA ALAXX XR BAA OA RAR OWA RAR LLL
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AUUR AAAA Boba LCC CCOLD DEFRA JJIKL MMMM MNPP PPPP PPPP RRRR 

20, RRA RAL LRA AL ete ONL OAR OBA Hee A ORL 
a7 HRAM RAR ALAA AAXX XBL RRA LLL CAA oRAin mA ALA 

OU, HHH HRHA HRA AKA XARA NALA LAA feed ALA LOLA 
ol, HMA XXXX XLOM AAA LAR AAA OHARA RRR RAR ORAL 
Oa, HANH RAL SARA AL AX XPAA ORLL OAA ARdH oPen oAARA LLL 

od, LAP Are ALLEL OLLAX XA OLA AA ARS BA OM ALL 
o4, HHA HAHN AAR FRA A XARA LANL OAR ope onde Rene ALAA 
Oo, Hoth KRALL RRA LAX XR ORAL OAR RRA ORR Aen LLL 
00, Heer FPR LOR ALAXX XALA OANA KARR ORR RHA RA LLL 
o7, MAAN RAR ALAR ALAXX XL NAA LLL LAA OAR ORR OL 

4B» RAH RRR LOLA Lets PL OAH ONAL Lee LAL LL LLL 

i, Hirth XXXX XLLM ALE LAAL OPA AR LAR eel LAA OAL 

725 HHA AMAR Lom LAI RRL AA Ae Lie LAL LL LEA 
73, Ann ALAL ALLA AL RX XL OANA Rein LAL Poet WILL ALA 

74, KRHM RRAA HRA Ae KX XA ARAL AA PRA Pde HARA OLE 
73, AMHR XXX ARAN AA KX XARA AAA AAA Aen oben RAR ILL 
70, hearth HHH HA XX XA LLL LL AN RRA RAR AAA ALA 
774 AMR RAAL Lhe Hex K XAG OAR dee Le RRA AA ALA 

100, Hem ARAL ALAA AAR LRA OA ARAL LAA one AAA LLL 

12, AAA ARAL ALAA AAA LLL OL OAL LAA PAR OWA LLL 

los, MAL XXXX XLLA ALA RAL AKA OAR Rede ofA AA ALL 

iu4, HHH HeHH ARAMA AL AX XL OLA OAR LAA Pe LOLA OAL 
105, Heri XXXX XH ARXX XARA RA AAA AAR PAA OANA ALLL 

1vo, HHAM AXXX XA AMAK XA OR OA LAN RAR ORR OAL 

107, HAH HAH LER LLXX XAG OA dhe Lie RAR RAL LLL 
ll, HMMA AAR LOLA LEAS Arn ARAL AA Laer mond LiLm LOL 

li2, ARH HHH LHR HAAX XA BAL ode LAA ALAR ALA LELLA 

113, HHH XXXX XH ARXX XARA AP AAA Lee LAP CLA ALA 
114, FHA MAHA RAR PRX X XH ORL WAL LAH ORR MLA LOLA 

115, hrmh XXAX ALLA AAA LRA OA AAR Linde WLM RA OLA 

110, hrinih XXXX RAHA AAKX XA Aer deni RRA RA AA MLL 

117, Hndth XXX XA RAMA OX ode fA ode He RAR ALA 
l2u, Meirim XXXX XHHH BRXX ARH LL LAL OAR OR ML ALA 

121, HHH AXA ARR RX X XBAI RA bee BA Mee LL 
l2eé, HLAN XKXX XLLA HLAL ARAL OFA dR ore oe MAR ALLL 

12s, AHA AAA ARAN LAX XBL LEAL APRA LAHaAn PLL LLL ALA 

164, har AAP ARH RAR XR Ad diet Reet om of OAL OLA 

125, FALL XXXX RLLA PLIk OPAL Oe dein fein has Ae ALLE 

126, Ande Aen AHH AL XA ARLE LLL OAR LAA OR LLL ALAA 
130, NAMM AMAA LEELA LEA XA ARAL RRA LAA BLL MLL OLLLA 

152. HHA HAAR LAA HAAX XARA ARAL AMAL LAA OR ALA LLL 
13s, Mth XXKA ARAM ARCA ARAN AAR AAA LAr oe LL ALA 
134, Anh ARAL LAR ARAn LEAL OAL OANA ofan fee mdr LOL 

105, RHA RRAL LAR AX XL OAR AA RAR Rein Ae ALLL 

136, AHHH XXXA MHrim AAA X XA LA Ae oe oma Rene ALA 
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137, PRL XXXX MELA ALAR ARAL Oth ARAL Le onde LARA ALA 
140, HHAN XXXX LOM ARAM LAR NAA AA RHA ORR ORAM OM 
141, HHAM XXXX KLAR ALAXX XARA ALAN RAL LAA RAR OMA LL 
142, MMAL XXXX XL ALA AHA HAAR HHA HAHAH RAMA OAR OL 
143, HMMA XXXX KMHN WAXX XMM LOA AAR Lee PE LLL ALA 
444, Ren ARAL Lon: AL XX XL ARAM AHA RRA OH RAR LLL 
145, HLA XXXX XEL ss 9b ARAL BAA AAA OR OA A OAL 
146, HHA XXXX Knee weak Xk XARA GLAM AA LAA ALL LLL ALAA 

147, Hhnth HARE ALAR ARM bbe ARAL MAAR RAR OA A A 
150, HAMA XXXX XeHe RHXX XA RAR AAR RRA RAR HAA OLA 
191, HH XXXX ABH MAXX XR LEA ALAM LAA BLL ORLA nL 
192, HHHK AMAL LLHA ALA XL odie dei Ae LL MAL LLL 
193, HALL XXKX ALLA RLM ARAL ORIN AAA OAR RA ARR OAL 

194, Meee XXXX XHHA RRAX XPM LEAR AAA RA RRA HR ALA 
195, MHL XXXX XLLA HLA PAA AAA ARH LAA RAR LARA OAL 
156, MRAM RHAL LLL RAXX XPM RAR AAA ORR RAR RAR ALA 
197, HeaHh HRHL LEAR LAMA LAA LAL AL OLA BAA AAR OLLI 
lou, HAAR HALA RRA ORAXX XR ORCA AAA RRA AAA RRR OLE 
lol, rTalalalialalalalitalalslalmalal.¢. Mme. dalala ie lalal “italalalaMmalalalaMilalal Ma] 9a) Se] 
1602, LHR HRA ALLEL LAAX XMAR LAA AR AAP ofA RAR OAL 
105, ARAM RRL ARH ORAXX XA AAA OMA LAA ORL OL LOL 
104, HHH XXXX XHHH HAXX XAAR AAA ARR LAA HAA RAR OAL 
165, HHAM RRL HRA AEX X XML RAAB RMA RAHA LOLA 
106, HHAM XXXX XHHA AAXX XR AAR ARAM RAR ORR ALL OA 

107, PALA HALA LALA RAK X XARA OPA OWA LAMA RAR RAR HLH 

170, HAAR PRL AAA OAR XX XALA OAPAL OAARA ofA eo PeA OAAR OLE 
171, RRA XXXX XHRM AAXX XARA OA AAA RHA Re RAR ORL 
172, MhHh XXXX XHHA AAAS XBR HAAR ARLE LAR RA RAH ALAA 
200, hhh HRAL LLAH REAX XA RAMA RRA BAAR AAA AA AL 
201, Meri XXXX XAHA AAAX XR LEAN ALA AAR LAP RAL ALA 
2v2, PRAM ALAR ALLA OAL AX XO AAA OBA LAA ORR LAA ALA 
203, ARH ALAM LOELA ALA XA AAA AAA ARAN HAA OAR ALA 
204, HAAR HHL LARA ORELXX XBL ONAL AAA RRA AAA AAA LLL 
205. HAMM XXXX XHHN AAAX XARA AAR RRA BAAR RAMA MRA OAL 
206, AHH XXXX XARA MAXX XH LEAR ALA RRA LARA LOM ALAA 
207, HHHM ALAHL ALLAH ALAXX XL ORR RAR RRA RRA RRA ORLA 
210, HHHM RRAL LAH ALAXX XPM ORAL OWA LA OHA LAA LL 

21, WH HEAL LOLA ALAXX XML ARAN RAR RRA RRA RAR OAL 

212, HHHM HHAL LMA GAAX XA AeA MAL LAA RRA LAA LOLA 

213, HARM RELA ALLA OAL X XALA OAR MRAM RAH RRR WAR OAL 

214, HHAH HHAL LAA bX Xk XPAH AMAL OLA LAA RAR LAA LLL 

215, MMHM ALLA LLL ALAXX XL WAAR OLLLE LAA RRA BARR OAL 
216, HHHh MLAL ALL ALAXX XALA AA LLL LAA RRA RAR OAL 

220, HAHM ALAR HHA MAXX XMM LAA AAA Ae RR HR OM 

22i, HHHM HHML LLM ALAXX XML RA NAAM RRR Reine AMA OAL 
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222s RRA MAL LARA ALKA XAG OAL AR Lhe LAA OLA LL 

223, HHNR WAM LHe AL XX KALA Ann Ae LAA LAL AL AL 

224, HAAR HLA LHHA HAXX XA OLA AMA one RA oi ALLL 

225, HMMM XXXX XMM AMX XARA NAA SL ete Lea ALL AL 

2265 RHAM MARL LAHM ALA RRL OA A AHA RAM Arie LLL 

cel, HHAR RLAHL HAAR AAAX XA LAL ren bide Pere RAL ALL 

200, HAAR RRL LLAA AAXX XML AAA LAL And Pe ALL ML 

esl, RANK ALHL LAH WAAA XMM RA de LAA LEG LAr ALA 

252, RHHh ALLA AAA AX XM LAL HALA LAA LLL LAMM ALAL 

2353, HAH ALL Lh WAXK XMM LA NLA LA LLL LAW OAL 

PRY) HAMA XXXK XMHH HAMA XA AAA LLL LAA mein WA OAL 

2359, AHR HHL LULA HAAX XBL One SRA RA RRA HARA OAL 

236, HHAM XXXX XHAH MASK AR bedi AL Leth OR A AIL 

240, RAHA KRAL CLA ALAS XML Adie AKAD Adin op Ae ALLL 

241, HLL XXX XHAR RAL LAL Leah ALA nein LAL WALL OAL 

242, HRHA XXXAX XLEW ALL ARAL NAAR ORAL LAA OBA LAP OL 

245, HAR XXXX XCEL AL LAA MAAN AL LAA RA LA A 

244, HmMe XXXX XLLAN MLA ARAL Aeidh ALA PA PAA LLL 

245, AHHM ARAL LAAN ALXX XA ARAL PR LAA OA LL LLL 

240% HHH XXXX XLEA ALA GRAAL defn APA AAA ded Rei AL 

247, Ande HRAL LAA LAXX XARA ALA LAA BbHAA LAME LLL 

250, HHHA XXXX XLLA ALEN ARAL AXA AKA RRA Heine MA HLL 

221, BHA HAHAL LAR LLAX XA AIL ARAL LAA HAHA LHL LLLA 

292, HHAn XXXK XLCR ALOR GAL dann AAA Leh PA Litt ALL 

aod, HHAR FAR LEAN AAAX XR ALL dite RAH Aine icin Lii.4 

204, PRAM LANL HRA AAA XR LA dre pedi RA AnH ALLL 

295, Hin XXXX XMM RAAK MAA AAR LLL LAA Oi AR 

256, HRHM HRAL LORM ALAX XALH AAA gH AAA Rn BAe ALLL 

257, REAL ALAL HLA HLXX XBL LANA HAR LAL BALL BAe Ab 

20U, HHHM HAAG LEHR NLAX XAL A oA RRA ROA ndin ALLL 

401, Hr AXXX XMM AAXAK XA LENA ALA RAR OL MALL ALA 

202, rink XAXXK XLLR BER AHA Ahan fet LAA WA Loamh ALL 

203, Hiri XXXX XLLM ALON RAR ANA ARKH nA RRR Oe HALAL 

204, HHHR HHH LARA ALAA XALA ASL RAR OHA Bid A LLL 

265, HAH XAXX XMM MAAK KAN Aen AAA Re BAAA ANAM ALLL 

2o6, HHH XKAK MPH MAXX Xe LEAR ALA bee be Lranmh ALAA 

207, LHHL AAAK XLLA ALL ALA LAAN APA LALA Ann. ALLL ALA 

2/ ur Haar XXXX XLGA ban LAA AA AAA AP Hrd Adve a 

e271, Hoth HHAL LRA LEX XPRM BAA WHE LAnin iP LAA LLLA 

27és LhAL XXX XEoR BLOM LEA LAA RRR ORR Ain Ann ALHL 

275, HHA HMA LAHM LAAX XA ARAL AL Lei nit bank ELLA 

274, Lhnt XAXX XLLA ALG ALAR LA Ain AAA Rn Rone AA 

273, HAHA RRAL LAAN ALXX XA AL odniba LAA RA BIhL LLLA 

276, Lani XXXX XELAH ALAL LEAL GAL Aaneet Leh RA MEL NLAL 

S00, HARM MHL HARM MAXX Xe A AHHH HRA RAR Reh LLL 
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aAvVOR AAAA BbBB BCCC CCUO DEFM JJKL MMMM MNPP PPPP PPPP RRER 

Sel, MRAM XOXOXO XBHA MAKK KH@A Ae MAA ind Ain A A 

562, Hin XXXX XHHA AAXX XP Glee ALA LAW LEA LLL MLA 

303, HHAM HALA LULA RLXX XALA AAA AA LAA LEA OA LL 

S04, HHH HAM ALL Abb LAL MAM RAL LAA LLL ORAL AA 

365, HAHN HHAA LLL! hHAX AMOR AAA AL LAH LEAL RA 

906, HANH WRAL HELP MAX XAON AHN AAP He RRA RA PL 

S07, HHHh HALA MHRA LAX XPON PL AHL LAM LL AL MAL LOLA 

310, Hath HLAM HELM ALAS XL AHA AHL LAH LLL AAA RO 

Sil, HHAR BLAM LELH AOXX XALA AA RHR Le LEAL OL oh HL 

312, HHH HLL ALLM HOXS XAGA RRA ALA nine ALAM LL AA 

$13, Heit WHHL LMM HLAA XML fine, SHUM LHHH WA GA Ld 

$14, HHA ALAL LEELA HEXX XHLA APR ORAL LA OR LA A 

315, HRAM RLLH HELA ALXX XARA ML LAH RAR LAAN ALA 

316, HAH HELLA LLL LAX XRG Apri HAH LAA BLA OL AA 

317, HHH MRLH LLLW HLAX XALA ARAN WHER LAA LLL HAML ALAL 

328, HAMM HMMM FLOM AAG LPL riff HAAR Leth LAM RELL ALA 

321, HMMM HHLH AMAA MLA LAO AA AA Reeth RAH HA LO 

922, HAL HALA LMWH RHA RPLL OA AM RP BHAA HLA OL 

325, MHHA HAMEL LLAMA HOAX XAG LOA ALL Lid Ren AA OA 

324, HHHM HHL MRA ORAXK XA AEA rine) SA HHA AHHAmh LLLA 

325, HHHH MLAL HAHA AA XX XHAM LAM AAA RHA HAA A 

326, HHHM WLLM LHHW MAXX XHHH LAA ALA WHA LEAL LLL ALA 

327, HHHH MHLH HAAM LLXX XW RAL AL LAA RO LMML LLLH 

S38, HHA WLLL MMH HA XX XHAR LAA AL RA PLL LAA ALA 

S31, HHHH HLHL LHHN HMXA XMMM LAL Fe Hi eee ote LAL 

532, HHA HHLM HANG HAAX XAG OAL AKA Re nei RA LLL 

333, AHHH RHLH MAHL AMX K RAL MAA AA RH HHH HMAL ALLL 

394, HHAn XXXX XMM HHAX XH HAM AHA HAA PH A ALA 

335, RRAH HLAH LN MXX XH LAL, oeieththt Hie MoH. OHM HLL 

536, MHHM MAL HWA MAXX XP AL AA Afi A iri LL 

337, hii XXKX KAHM MAXX XHHA Hee A Be HAR A 

548, HAHN HLA HANH HHXK KARA LP AA BA neni HM AL 

341, HHH HALY HRAL BAXK XML AP AA RH HA MM LO 

342, HHH HALA HHLM GLX XHOH FAL AN HN HR A A 

343, LLM MHL LMM BHAX XH AA NH HA RH A AL 

344, HAM MRAM MRAM Hee WRAL LAA HO LA POL A A 

345, HhHM HHHH LAH ARAM ARR LA AMAL LAN MELE MLM ALA 

346, HHH MMM HANH AMA MAL Le HL LA bk MOL LAL 

347, HHH HAML LHAM HANH HMA LAH MA LHMH MLEL MLM. MLA 

358, HHHH AML LHW HAXX XH Lee, SHAM ARH RA HA ALAL 

S514 HHHM HHL PMLA bh XX XbLM WAAL ALN LAA Lk MOO hii 

582, HHHh OXXXX XMHM BHAX XAMA FI APA LA RA A RL 

353, HHHH MARL LAM HAXX XMM LAL LALA NAA LOL LA OLE 

354, HHHM LAMM LAKH RNAX XHAA LAL HAA HHH MA BY ALLL 

355, HHH XXKK XMHM MAXX XHAM HMA ALAA Hee LE HHHH MLA
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3306, HMMA Loman mnie nA XX Xmen Lada onrnean pngam mAh one 

5576 AAAh APL LEM AL AX Kean amin Ae ter LEE LA 
300, MHA Led. Mee AMR XR Lea nen dhe Mer orice 

ool, APAn HHL LANA HAA Ane APA dni omen cies nnn 

3602, Mh XEXX Xpee mA XPS Annie ANA Ren me Bein 
303, ThA RELA CLAN eX OXPILA fnAn one one AL 

304, FAAP LEAL Lane ne Arie LA oma ban LLL Laine 
305, PRHn LAL HRA AR AXx Xen Len AA Lane LLL bane 

306, MAHh LALA LAMA MRA AMR Led AM Lee CLLL OLA 
307, Here XMKX XHRM HARK Xe Mee LLL Lente nA MA 

376, MMAR ARLEN LHR AL AX KALA ORAL AR eet HMM 
O71, MAMHM RAXX MMH WAAR XR Oe on ofA oie 

72s Hane X000X XA AAA AM oA OL Lin ben AA 

S73 PLEA XXXX APRA AX Xen LAAN BA off nein MA 

a7 4, MRAM XXX Kafe WAX XA Mee ALAA nee LOLE Ri 
37356 HHH XXXX XHHM MAX XBR SAA Meee Lee LEO LO 
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10@0, WHAM XXXX XMAMHA AAKX XA AAR ALA LEAR ALLL Min 
1601, HWredr XXXX XMHN AX XA AAA one LE LEAL OL 

lWOd, HHHM XMKXK XHHM AAXX XARA NAR ARR LLL RAL LAA 

1009, PRAM RAHA WALA RRS A XL LAA OL boar RAR A 
1064, HRYR HLA LAA AA fel ARAL MAL LLL LLM LL 
1805, WHR XXXX XA HAXX XARA RAHA SRA LOL RAL LAL 

1000, HRA KLAN HAHA HHA APA et ALAM ALLA NAA LA 

1007, Arie ALLE OLLWAM OAKS XA LAA eine LE HALL LA 
LWlW, HAAR XXXK Ant AAA XARA OAM dee LELA WALL LL 

loll, ARAL ALAR LRA OA RRL LP AAR LLL RAR OA 

LWld, Hee XXKX XHAM AMXX XHMN BAY LLL A LEAR OAR AAR 
101d, Bream XXXX XHHA RAAK XAAN ARP LLOL LLAMA OPA AA 
1014, RAR HLA. ARR AAA ARR OAR AAA OLA AAR OA 
1019, ALAL HARA KLAR RHXX XL LRA AA LLP hein Lae 

1020, Arar BLAM LALE AL AX OAL fife ALA ALL PA Lk 
1037, Reem XXXK Xan AAAK XA RRA Re LLL OAL LLL 
Leee, rit AXKX XMHHA AHAX XAAM HAH ALA LL AMR Le 
14021, ALLER BLA LHR fe XX XL LAR LLL LLY PAA OA 
4022, FLLP ALLEN AAA RAXK XSL LAA OAR OLA OAR OMA 

1623, ALLA REL LHAN SAXX XBL LAA LOL LL AR OAR MAA 

1024, FRA HRA BAAR OALAX XAL A ORAL ABA LLL OR dein 

1025, LHAL XXXK XLAA ALL ALAR LAL OA LAM BL MLL 
1020, WRHA KXXX XHHA RAXX XA AAA SHAR LLL AA Len 
1027, LANL XXX XLAHA RRA CLR LALA OAL HRA OWA Pie 
WSO, LeMk XXX XAAL LALL LLAL AAA AAA ALAR ORR RA 
lvudi, Frm ALLL ELAL LLXA XL LAAN ALA ALLA OAL OL 

W¥32, Lk ALAM ALA Lie ALA LAA HARA OLA OA nee 
1030, HHA ALAM HALAL LLXX XPM LAA AAA ALAR OAR Hee 
1654, LAAL MLL LLAN RAL LLLL LAR RA LLL OMA OAL 
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1035, HHHR XXXX XHHH AAXX XH ARAM RAL LLL OL ORL 
1430, WHAM XXXX XAHH HHXX XHAR AAA AHR LLL A LA 
1037, HHHR XXXX XHHMN HHXX XMHA AMA AAR RRA OA Me 
1040, HAR HHHM LLLP Leta ARAL ARAL A OLA OR Re 
1041, HR ARAL LLAA HAXX XHin LAA ARR ALA RA NA 
1042, FRA ALAM ARAL LAL LARL LAA A OLA RA An 

10435, mRHh MLELL LELML LLXX XRLA LAA AAA LL LE LA 
1044, Hern XXXK XHHA MAXX XA AR ALA ALA LAL LA 
1049, HRHH XXXK XHHH WHXX ARAM HAAN LOAM LL ALL A 

1040, Lrrk ALLE Lhe LLXX XLLM LANA WALA LLL ALL OR 
1047, Mer XXXX Xe GAXX XP AAA AAA LL LA CA 
1050, ALLA ALAN LEAH AAAA XL LA ALA one RA LA 
1051, HLLE ALAM ARR RRXX XARA LAL ALLA ORAL LO 
1052, WELK ALAR LANA RAAX XRG OLA AR ORLA HAA Ae 
1053, ALLE HELLA HHAH RAXX XALA LAA KAA BLAM BAA Reinet 

1054, HELLA ALLA LHHA HAXX XA LAAN AR BA ORAM Ae 
1659, HLLA HLAL RAHA WRXX XALA LAA LLL LL OWA Rein 
1050, HLAL ROAM RRA ORL XX XA LAA LAL ORL RA LO 
1057, WEL HLH LAHA RAXX XL Led AMAR OLE RA Lk 
1660, MRAM HLH LEA ALAXX XA Let LLL LEAR WAAR OA 
1061, LAM HLA LLLL LHXX XALA LAA LLL OLLA RHA AA 
1WO2, HHHR XXXX XHHM HMXX XH HAHA HHL LLL OLALL OMAHA 
$463, HHHR XXXK XWHA HAXX XMAM KAA HA LLL RAL OR 
1064, HRHR ALAS LAA HAAR ARAL LAA AA LLL LE LL 

14669, WAR XXXK XMHA RAXX XMM AAA LOA Looe RA LL 

1000, LANL ALL LLRL LLAX XLLM LAA AAO LLL LAL Ain 
1067, HHH XXXX XHHH HHAX XMAM HAA HAHA LOLA AL LA 
1070, HHH HLM LAA HAMM HAAL LAAL AALM GLE LEA OL 
1071, WAH XXXK XH RAAX XARA AAA AA LLL AHL REL 
1072, PRM XXX XHHA MAXX XA ORM AHL LLL ORLA LA 
1079, HRM LHHM LAMA HAAR ARAL GAA AAA LLL LLL Lane 

1074, HHH XXXK XHHM HAMM XHAR HA ALA HLL ORLA 
1075, WHAM ALAM LAA RRA RAM LAA NA LLL LLP LL 

1076, HHH ALAN AHN WHAM RAL LAA LLL LL MAA RA 
1077, WHAM ALLL CLHA RHXX XMLM OLAHA AALA LLLP OLA Ae 
1100, wre XXXX XH HAXX XA AAA HAA LLL ORAL OL 
L101, HHH XXXX MHA HRAX XMM AAA CLL OLE A OA OR 
1102. PRAM MAXX XHHA AHAXX XP Meee LLL LL AAA RA 

1103, ALLL HEAL RRAA RAHA RRA LAA AM HLA RAR RA 

$104, RHR ALAM LLM XX XP LAA ALA ALL We LA 
11025, LAAHL ALLE LMM LAXX XLUN LAMM ALAL ALLA ORAL LA 

1100, LER ALA LHW RRAX XL LAA OAR ALA RA Bee 

1107, HOLM ALL ARH RAXX XML LARA SAA BLA RM Me 
J13@, HELM ALLA LHHH HAXX KAUR LAA AAA LiL RA LL 
2122, PLLM LAHH LAHA RAXX XRLA LARA HARA ORLA RRM RA 

abe 

LLin 
ALL 
Lib. 
ALLL 
ALrin 
ALPIL 
ALAL 
ALP 
LPL 
LLin 

ALLL 
Lee 
ALLL 

ALKA 
ALAL
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Liles, MELA LAM Pein mek XL Ladd ALL ALE fine Loin 

2133, PLE Lata Mele nan kX rin LMHt Hin AiLam MAM AAnh 

1214, LEM LALA Leet eed XO Lain din airin fein cirinin 

2122, MLLER CALE ier AAA XL Littin din BLA AA nein 

2210, MELM Lenk Chri righ XFL Ln LL LLM bein lalate} 

11179) Rr Chee LAL LOLA XL nin ani aL nein itn 

1120, PAAn Laka pene ARAL Le LAL Anni mban HAA Ninn 

L121, Bhim LAkk Mlk GE As ARE Grin ditties MLA nee HAHA 

1122, BHM CHAL LHR Reb LAL LRA odie BOR neti meri 

1120, RAR LAL LEAL GLA AREA LAA Afr mink bei Rein 

1124, HRAM LHAL fn fnbe LHAL LANL AHA ALA RA Pein 

1129, 0 MHA LR ALA ELAS RRL Latin Ane HLA heen mane 

1120, mrAm LAAN Lan ARLE Lek LA inne HL lalate Mita La Lala 

1127, BRAM Lomb CLA LL AK KRG LAA ULE OLA RA Pein 

1130, LLL LAKH LAH nekx XL LALL AHA ALA RA Ren 

$131, FLLL LAR CHA ALL LLL LAA SHH LAR een lalla! 

1152, MMAR LAL ALHL LOAA XR LAA ALL LEAK OHA Anh 

1130, AAR LAL CHAM Reif AL LA ILA MLL REL ALL 

1134, Mfifih LALA LAA ome inl Ld AA ALA hin lalalal 

4135, LAL LALA LLM RRXX XLUR LA A REA BA in 

1190, HHAN LALA RRA AAA HR LAL itn HEA Hanh 

1157, LRRL LALA ALAA WA XX XOLA LALA AN ALA HARA RA 

1240, MAY LAL LAA HAAN FAL LAA aA ALAA RHA Vinee 

1141, LHL Lent CLA mnkx XE LALA AAA BL  Talala Mala Lala) 

1142, neh Lad AAA Rede RAL Lidl AAA ORLA hn BHAA 

1143, LAME Lark HLAM BAS XLO LALA AR HEA RAR ‘alalalal 

1144, Hn LAA LAH MHA Pind LAA AMA RA lalate Mala lala) 

1149, LHL LHHM LLHW HHAX ALLA LALA ALL LEA nee rine 

1140, LHNL LAA LLHA AAXX XLLM Lee AAA LOL ORE heb 

1147, HMM RELL LHHA HAXX XPLH LAL defi BLA RA Ath 

1150, HEAL MELLEL LALA FLAX KALA LAA oni Abd OA hanh 

L1D2, HRMH XXXX Keen WHAX KmAe mee Lo LLL AL LAabe 

1152, HALAL HELL LALA LAXA XALA Ld WALL LLAMA AA 

1153, MoM XXXX XMM WAX XA AA bLAM LLLA ALLL ALA 

1194, LHL WELL LAHLH LAXx XL LAL ARH ALAR RA rinttire 

1155, REAL ALLE Leif MLXK XL Lad OLA LLELW ALLL MAL 

1150, LLM LHAL LHAAM HAAX XALA LAL mane ALAN fries ere 

1157, Linh Lenk HHA HAXX XRLH LOL MAH ALAM AA OA 

1160, LLAR LHHM LANA HRAA XALA LAL LO LOLA REL LiL 

1161) HHAM XXXKX XH RANA ARAM AAA ALL LL AW min la lalal 

1162, Linh LALA LAA OHAXK XA LANL odin ALAR Hee RRA 

$105, LULA LALA MRR HHAX XALA LALLA Aba RRA Rein 

1104, Liab LAME LAH neA<X XUN LAL ner ELLA ALL wy 

11095, HMM LAL HHA AAA ARAL LAL AHA KLAR HAHn hen 

1100, HHAH LAAN LLAW RAXX XAG LAMA Ann Won HHA hHhth 
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1167, Avy LHL LAH AAR ARR LAHL 44H KLAR Rede talalal 

1170, HH LAME HLH HAXX XMM LAA ALL ALL WELL LEELA 

1171, HHAH LALA HHH BHA AHA LAA AHA REA Bnd A 

1172, HHH LHHL LLAM RAAX XML GAHAN HAA ALAR RAMA AA 

1173, HHAH LALA LHR HAA HARL LAL Affe MLA BRA A 

1174, WHHH LALA HLHh BAX XMM LAMH HHA Lh nA BA 

2175, BLL LALA LAH HAAS XA LAR MARA LLL BLLM LAMA 

1170, HELA LAL LHW HX XP LAMA Arne LLL BLL Lan 

1177, WHHW LAHH LRHH HAXX XH LAL ALAR LL LAL An 

1208, HHH LHHL HHHA HRAX XHAH LAME LHL ALLA LALA Ran 

1201, WHHH LMHL LHAM HHXX XHAH LAA ALLL ALL LARA LLL 

1202, HHH LALA HHH AAXX XMM LHAL ALL LLL LAL LOL 

12603, HHH LALA LAA RAXX XH LAA LAL ALL LHML Lin 

1204, LOAM LALL HAHA RAXX XA Lark ALLL LLLP Lane LLL 

1205, Lin LHLM LAH HAXX XPLA LALL LEAL LEAH WAH Llala! 

1200, LULAW LAHLH HHHH HHXA XPLW LALL MAMA HLA HA lala! 

1207, FLAK LRHL LHHH RAXX XALH LALLA HLA Mii Bn 

1210, LLHM LHL HHA HX XALK LLG afin HER MAA Rein 

1211, LLNM LAH LHHH AMXX XML LALL anit ALAR RHA A 

12k2, HALAL ALLL LHAL HAAX XML LAAL Aft LLL LAMM Hine 

1213, HHH XXXX XHHW HAXX XHAH HAA LLAL LLAMA RAR lala} 

1214, HHHM XXXX XHHN HAXA XP HAMM AHH LLL Re ‘gees 

4219, HEAL ALLL LHL LHXX XHUM LAL HHH HLAW BARA HHA 

1216, HHH LHNL HAHA HHA AHL LAP BH WL HMMM HHA 

$217, RHHH LAH LLAW WAXX XALH GA OLA LEAR AAA PLlala! 

1226, HANH LARL LMM HHAM WRAL LAL AHA ALAM HAHA Meine 

1221, HHH LHHL HLH MAXX XHLA LAA ALML ALL LAL LAME 

1222, WHHN LALA HARA HAAR ARAL LAA AA BLA BAe lala} 

1229, WHR LHAL LLHM AHXX XPLM GAA AA HLA Hite 

1224, HHHK LAHLH LHW HAIN HAL LAA WHA BLA Ane lala! 

1225, WHHH LHLW ALAM HHXX XALW LAM HHAM ALA HAA Meee 

1220, NHK LALL HAHA HAN ANAL LAL MHA HLA BA alata! 

1227, Wreh LHLW CLAW WAXX XH LAMM RAR HLHA AHHH Wee 

1236, HLL LWLL HHHA HHAX XHLR LAA WAH LLL LAB hAAL 

1231, WLLH LANL LAHA HHXX XALN LAH HAM LOLA LAA HHL 

1232, LLHH LAL LHW HAXX XML LAL ALLE LLL LAL ‘wee. 

4233, LLM LHAL HHH HRAX XMLA LALL LEAL LENA RHR An 

1234, LLHH LAM LHHN AXA XML LGR MA MLA HH alata} 

1235, HEML ALLE LANL AAXX XALA LAA HHH LLL LAAL LA 

1236, LEAL LAWL Latin AHMKX XHLM LALL GLML LLM BHHM HAM 

1237, HHH XXXX XHHH HHXX XHHM HMM LHLL WLLM LAL Lane 

1246, HHHM XXXX XHHW HAKK XAHM Me ALAM LOL LAL MLEL 

1242, Whrm AXXX XHHN MAXX XMM Mee LHLM LELM LALA Lone 

1242, WLLL LAH LLL LAX XLHA Leith AHHH ALAR RAM HA 

1243, WLML LHML HHHH HAHKX XPLH LAL MHA LN Talat Mika ba laa)
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1244, FALAL LPN Lin PK KL Le OL An CNet LLL 
1245, mLeh Lenk LAR nAAX MAL Lean ALen omitin LAM ALLL 

l240- Mririn XXX XMM WR AX Amrit Heme LAL ALLE OFA Mt 
1247, Hint XAXN KWH MARK XNA Rete HALL LEI onan onda 

1290, mbLeak MELE LAP AL XA XP LAR ORR OAL oii pict 
1251, LEAL LRAn LHR AR KX AL OLA Sane ALAR OR A 
1292, rrp KUXX ARR AAAX XA AMA CLA LLP oneen ondnin 

1295, fro XAMK XPHA nAkS Xie AAA ARLR LEY RA BA 
12954, ALAL LAL CALL LR AX XA LAL oe LLL OLA RA 
1255, MLL LEAL LAH Aad XBR LAA ALA OAL LL OL 
1250, HHAm XXXX XHHN AAAXK XA OA LA OM LA 

1297, FMA XKXK XRHM AAXX XPM ee ARR Lie Leet A 
1200, FANAR PELE Lift mA xX XR LAA AN ALAA Rae oad 
221, BLA ALR LPL OL XL LAG ARR ALA ofA Re 

1262, 3 Hrrin XNXX XMM RAXX XP RAHA LLAA OLE LAL OL 

12038, WLLL ALLEL LALA LAXX XPLA LAA SHELL OLLAR opie Roe 

1264, HHH XXXX XP AHA XARA RRA CLAN LOL LAA oni 
12605, Mink ALLE LALA LAXX XALA OLAAL SAHRA OFLA oben Ane 

1200, MLL ALLL LAH RUXX XAG LAL AAR ALAR on AA 
1207, LLAL LARRY breif AH KX ARG LAL OA ORO one ofdinh 
42705 LULA LHL ARR AX X XPLA LAL dba LL Le LL 
1273, LEAL LPR LRA mk Xd XL LPL LEAR LLL LA A 
1272, ) «ARI KXMM XP me kX Aertel can AL LL On nn 
1273, LLAL LAME Lhe AXA KALA LAL An ALA RA BA 
1274, LuiAL LALA HRA RAXX XBL GAL OAR oben RAR oni 
4273, LL LALA LHR Rx XALR OL LLP Lite LALL OBL 
1270, LENE LHELL AHH RRAX XA LAL eH ORLA ORI Bee 
1277, RRA MXXX XH OSX X XH APR HALL LULA Ber Ade 
1300, Ahan LAL HRN RA RRL LAA AL ALL LOS one 
1301, AAR LALA LARA Bede fre LAA AAR ORLA OAH one 
sed, AMAR LALL ALAA MAXX XL LAA AR OFLA ORR Ot 

1309, RoAh LALA PRA Ane ARAL LAA ARR ORLA OA OBA 
13504, wrnh LALA LLAA AXA XAL LARA MAAR ORLA RAR oni 
1589, Amer LHL LANA ARR ORR LAA AA OLA RA Men 
1580, RHR LALA BLAM AnXX Xp LAA MA ALAR OR dei 
1307, HRAM LANL ARR ANA ORAL LRA one onan fee bein 
1$d0, mARRE LAAL CLARA RRA XX XL LAA RRR ALAR oR onetie 

1911, ostnhe LARA LAH AANA ARAL OLA OA RL BAA oA 
1312, HHP LAH ALAA WAX XL LAA BAR LA 4 meine 
1515, ALLL LAHA LAW RAXX XL LAA OAR OLE La 
1314, Arar GHA LHRH AA ARAL LAH ORR AL RR Re 

1915, ARAy LAAN LEAR BL XX XPLA LAA RRA ORLA fein We 
1310, HAH XXXX XLAR RAR LRA Lae ek OLE Lik Lan 
1917, HRA LAR LRH AAA BP OLA ORR OLA Ree. ein 
1320, MhHh LHAL LLAM LUXS XBL LAAN RAR ALAA ORR BA 

KeCSeMod1 e986 SHEET 12 OF 16 

ROM NUMBER 23eXXXA2Z=00 
280 283 282 263 284 285 286 287 288 26% 

UPC SSS Os SS SS FGTSsVSSSSSSVTSSeOSOGessG Uses eaeeegeacansesoss 

ADOR AAAA 8888 BCCC CCUUD DEF JJKL MMMM MNPP PPPP PPPP 

1921, ARNM XXXX XLAA RAAL LAL LAA ARR OLA ORR OAR 
1$22, FRAP LAL ARRAY A ORR OLA OA ALA OAR Bee 
13925) HHH LALLY ALA ARAX XL LAA AAA LAR RAHA ee 
1324, RHR XXXX XLAHR HALA MARL LAAN ARR ALAA RAR oA 
41325, WHA LALA LHR AAA RRR LAA AAA ORLA RA RA 
19620, ARAM LALA LLL OAL XX XL OLA AHA LAH OBA BA 
15275 WeHm XXXX XLAM RRO LAA LAA AAA ALA OAR ene 
1330, RRA LAL Arr otha BRL LA AAR ORLA RA OA 
4331, HHH LAAL Hoe: UG AAX XL OANA AHR ALAA OSAMA HAR 
1332, AHA XXXX XLAR ARAL AAR LAA RRL LL BAAR OA 
4335, HHH HLA LAKH FRAN ARAL OLA AAA ORLA RAR RA 
19354, RRA LARA LLAMA RAXX XALA LA ALA OLR OLE PLL 
1335, MLL LALL HAHA ARXX XH LAA OAR ALA OBA AA 
1536, RHE HLAL LAKH HAA HRA LAA BARA ORLA RAR Ae 
1337, HHH LAHL LLM HAMXX XAOH LAA AAA ALA HAA BAA 
1340, AHHH HLL MAHAN RRA AAA LA HAM ALA OAM HA 
1341, HH LHL ALWA RRXX XL LAA ARR ALAR RAR AA 
1542, HAR ALLA LAA AAA ORAL LAA AAA ORLA ORR AA 
1943, ARAM LALA LLM WAXX XALA OLA AAR OLR BAA WHA 
1344, HHH HLAL HRA AAA ARAL LAA MAHAR ALAA eet Aen 
1345, RAM LAWL HLH HAXX XH LAA WA LLAMA HAR BA 
1346, LLM LAHAL LAMA MAXX XHOM LAA WRAY LOL LEA OAL 
1347, HHA LHW LAH RAN WAAL LAA WANN HLA RA RA 
1356, RHR ALAM LLAA ORAXX XP LAAN ALA ORL LL LE 

1553, Wee LARL LAA HAAN MAHL LAA OA ORLA RHA MA 
1S52, RHR HLNL LLAN MAXX XML LAP RAR ORLA RMA OWA 
1353, AHHH LALA HHH HHA ARAL LAA HR ALAR RH OR 
1354, HHP HLL HLH AeXX XALW LAA AHR HLA RMA BA 
1959, RHR LALA LAAN RRA ARAL LAA AAA ORL HHA MA 
1356, HHH ALLA LL RAXX XALA OLA AHR OLA OHA AA 
4557, HHA LHAL WHAM HAAR ARAL LAL LAA AL LLL MAR 
1960, HAHA ALA ALAA ARXX XA LAA LL LEAH WA AA 
43961, WHNM ALAL HLH HAXX XL LAA ALAR MOL oer LA 
1362, ALLA ALAM MHA MRL LA LAA LELLL LEAH BANA OMA 
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1498, WRHH ALAM LAHA RRA WRAL LAA OAR LAL ARM LA 
1401, HHAM ROA HRA ALL LAA Lee AAA LAL OMA ORAL 
1402, RHHR HLH HRA ARLE LAA LMA AR LLLL ORAL LAL 

1409, LEM HLH LHHM HHXX XW LL HA LPL Pk AA 
1404, WHHH XXXX XLHM LAXX XMAH LAA MMH LEE HELA RA 
$485, HENLE HELL LHHH ALXX XAHLH LAA MMH MLA HMA HA 
1406, LALL LHMM LHMM HAXX XALA LAA AAA HLA WA 
1407, LULAL LHHL HAMM AAXX XML LAL LEAL LLAMA 
1446, LEME LHAL LWA WAXX XP LA AL MLL LAL BAe 
2442. bebHL LHLM HHWH HAAX XH LAL AHA ALAM WHA RA 
4402, LEME LALA LAH XX XML LPL MALL LEAH RMA WA
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1415, SrANr LAH LLAMA AR Leet AL LL LOLA BL 

1434, MLAL Lenk ALAR LAA XL LAL OA BL RA erin 
1415, WLAL LAN ELLA AL AX XL LAL oN MLA nein neinn 
1410, Whim XXXK XMM RAKX XMM frie AHH RL MHA hen 
1417, FAR KXXX XHAM RAKX XH AA LER LLAKR RA oe 

1420- Frrh KXAX XHRM HAAR RAN Fn LAH ALA LL LLL 

1421, roanh Latin Laan naa RRA OL oer ELE LLL bein 

1422, ARAN ALLL CLA LEAS XAG bret LALA ORAL OBA LA 
14235, 3 Arrih Lane ALA LUX XL LAA ORAL LLL LEA LAL 

1424, LRAL ALLE LLAL LAbk LELL LAA LAL LLL OR LO 
1425, Herm XXXX KHHA RHAX XA ARAM ARR ALAM RA BA 

1420, hom XXXK MMH ARAX XA AMHR FILL LELLO HAL LELL 

1427, Rem XXXX XHHA RAXX XMM AR LEAR LLLL OAM omiin 

1430, LRA MELL LUML LLAMA XL Lied AR RL ein Han neem 
1431, LRAAL LLL LAL LL XbA LAA ML ALLL omer LAL 

1432, LAL ALLEL LAR LLAX XLAN LAAL HAA ORLA BAR Bein 

1430, HWWHH XXXX XHHA HAXX XARA NPA ANA Me Bt orieteied 
1494, RNA KXXX XRAM AAXX XA Amin LAL LLELE OAALL oArietn 
1459, ARHH ALAA HRA RAL ARAL LAA OAR LLL LLP LL 
1450, RRM XXXX XH AAXX XARA Ae A LLM LAL oe 
1437, HWELAL LALA LLAL ALXX XAL LAA AA ALL OL OL 

1440, ALHL LAL ALA MAXX XL LAL ABA ORLA BA ee 

1441, RLAL LAL LLAA LUXS XALA OLALL OAR ORLA RA OA 
1442, HKLAL LRAL ALAR UAXX XAG LALLA ORLA OBA MA 

1443, HLNL LARA LEAH ALAXX XALA OLALL dee RL AR OBR Ain 

1444, WeMr ALLL LLAL LWAX XALH LAMA AAA HLA RAHA OB 
1445, HHH XXXX XMM MAAK XARA RRA ALLA OLELL OBALL OLA 
1440, HKrhHh XXXX Xho ORAM X XA FPR HLA LOLA HEL LOL 
1447, PHAR ALLL LAA RAL OLA LAL LAA LLL OA LA 
1450, MLE XXXX XHAR HALL LPAI LAA ALA LLL OR LA 
1451, ARAN LRH ALA LLAX XP LAA Lae Lae LELA LAL 
1492, RHA ALAA ALA LLAA XAG LP Meith LLL LLL ML 
3495, RHA ALAA LAP FI AL LAA MAL LLL LLL Le 
1454, RHHA XXXX XWAA AAXX XHAA HR AR LLL OR A 
1495, WHHR ALLL ELAHL LAAA XALA LAA AA LEGA OLGA LL 
1450, RA XXXX XMM NAXA XARA SAA Rein CELL OAL OL 
1497, RWHMR XXXX XA RAXX XA AAA LL LLL omen LE 

1400, RHP ALAA ARH RAL LEAL LAA AHA OLA Ree RA 
1461, PMeAr ALLL LEAL LLXX XML LAA AHA CULL OAL 
1462, LeML ALLL LALL LLXX SLAM LAL AL ALLL OAL OAL 
1405, LHAL ALLL LRA LUXX ALAR LAL AAA BLA OAH ee 
1404, HHH XXXX XHHA AMAX XA Afi ARAM BLA Pee Aedeie 
1469, wre XXXK XHAHH BAAN XA At LAL LLL AA CL 

1400, Whrrih XXXX XHHA AWXX XA RAMA HRA LLLL ORAL LLL 
1467, ALAL LHNL ALAA LAXX XM LAL AAR LLL OYA 
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1470, HHH XXXX XWHA RAAX XH OA ARLA LULL ORAM OA 
1471, WHR XXXX XWHM AWXX XA AA AAR LE kA AL 
1472, HRHR HALA LLM ALAXX XPLA LAA LAL MEL ALA LA 
1473, LLL HHLR LAAN KHAN WRAL LAA LAL LLL OAL LAA 
1474, HHA ALLL LERL LLAX XHLA LAA AA LLL ML LA 
14795, HHH XXXX XHHH AAAX KAA AAA SLA OAL OM OLA 
1476, HHH ALLA LAA RAXX XPM LAA LLL ORLA BAM OWA 
4477, Lieb LAMAR LLAN LR LALH AMAL ARAL AL HEM LOLA 
1500, HHHN LHAL HAHA RHEL LHAL LAA AAA OLLLH OWE ALA 
1501, RAHM ALLA HAHA RAXX XRAY LAA HAA HLA RAR OR 
1502, LLLL LALA ALAA LLOL LALA FAR AA ALL MLL OL 
1503, HHH LAHML LHHWA HALL LAAL LAA RAL LLL ORLA OAL 
1904, WHAM HALAL CHAM AAXX XH LAMA AMAA HLA HAR RA 
$909, LLLL LHLA LLAL ARAL LALA ANAL HALL ALLL OAL LL 
1500, HHH LHL ARH WALL LAA LAA ARAL LLL ORAL AA 
1507, HRAH HOWL HAHA HAXX XHAM LAA HAA ORLA RA WA 
1916, LLLL LALL ALAL MLO LALM ARAL AA MEL OAL OLA 
1931, HnRh LALA LAA RAL LRA LAL AAA LLL OLA LOL 
1512, HHH LAA LAA OWAXX XARA LAA AAA ALAR OMA Heh 
1925, Lobb LLM HHH ARLE LALA APA AA ALL LL OL 
1934, HHH XXXX XHHA HAXX XMM ARAM LHAL ALLL OAL OAL 
1515, HHH XXXX XHHM RHXX XHHH HAAR HAL LLLP ORWELL LOL 
4516, LAL HLLL LLM LHXX AHL LAML AHHH HLA RAR WA 
1917, HHHH XXXX XHMH HAAX XHAM NARA MLM RELL ORAL OA 
1920, HHH XXXX XHHM AHXX XHAH WARM LLAL LL AR OH MA 
1924, WHHM XXXX XHHM HHAX XH AAI RHP LLLL OHA MO 
1922, LHNL LALA LLHL ALXX XELM LAA WALA LLLL LAL OM 
1525, LMHL LALA LLAL MEX XELA LAA ALA LLL LAL OA 
1924, HHHH XXXX XHHA HAXX XHHA AAMH AAW LLL ALA LO 
1925, LHHL LALA WLAL HRAAX XELM LAL ALAA LLL OL OLA 
1526, LHHL LHHL HLA LAXX XLLRW LAME AHHH HLH RAK ne 
4927, LHAL LHW LLM HOAX XL LAL OAALL LLAA RAR RA 
153@, LANL LMAL LLAMA LLAX XELA LALL AAA HLA RHR RAH 
1533, LRAL LAA ALM LAX XLLA LAL MANA LELL OL ML 
1932, HRM HOML MHRA RRAX XHHM LAA LLL ALAM AMM Pethied 
1939, LELLL LHAL LLAA LALL LHL ARAL WALL ALLL MLL LOL 

1934, HHH LHHG HHHH WHEL LAHAL LAP MAL LLLM ALL MLA 
13395, MHHM HLWH LHHH RHXX XHAA LAL AA HLA RA Pe 
1536, LLELL LALM HAHN BALL LAL RPL OAL ALLL OAL LL 
1537, WHHM XXMX XHHH HHXX XHHH MMMM HMA LLL OAM Lo 
1940, FHHN HHL LLAM WLAX XA LAMA LALA ALLEL OAL LA 
$541, LLL HALA LAH RHA FKL LPL LAL LLL OAL LA 
1942, WHAM XXXX XHHM RAXX XMAA Hei MPL LLL OAL LA 
1943, HHH HEWN LWHN HHXX XH LAA LELL ALA Me Reine 
1544, LLEL LAME WLAN LALL CHL HRA WALL LLL WLLL oi
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1945, FRAP LAAL HRA AAKX XARA LAA CLL OLA OA Helen 

1540, PAR ALL ARH RA XX AMAR LAWL LEME LLAN RAR RA 

1947, \LLLEL LAAL ALAA LAL LALA RA OL LLL OLLIE oA 
1558, LEAL LAA LAP AX X XL LAL OA HLA RA 
1951, LAL LAR ARR WRX XML LAL Mr LELL ALA LL 
1992, LELL LALL ALAR SELL LPL RAL oda ALA OBA one 

1990, LLELE LALA ELAL AA LALA OAL oA OLA RH Wen 
1954, LELL LALA MLA LL ee LP A SAR ALAR ORR He 
1955, LLLL LAAHL LL Lnbh LALA ARLL AKA ALAA RA ond 
1550, LLELLL LANL ALAA ALLL LALA ORAL OAR OWL OWA fil 
1557, LELL LARA LEAR RHO LALA ORL OL LL RM ei 
13600, HHHm XXXX XH MAA XP OANA LOL LL AB RRA feet 

SFL, LELL LARA LLAA ALE LALA OR ALL LL AA OA oni 
1302, LEAL ARLA LAN AnAX XP LA LALA OAR LAA Lee 

1505, HELLA LAH LAKH HHXX XBLA LAA ALAR RRALL ALLL OLA 
19604, MLL LLL BRA WAX XA LAA ALE LAL ALLL Lan 

15605, Weer ALLL LEAL LAXX XL LAA AAA LL LEAR LO 

1960, Aer XXXK MAAR AAA XA dei AA LLL ALLL LE 

19607, mRHM ALLL LAR RAL OPAL OL oe LLL LL LL 
1970, RAR ALA AAA OAR AP GRA LA LLL RAL OLA 

1971, ARAM WLLL LL ARAX XALA LARA ALA LLL LL LAL 
1972, wee XXXX XL ALE Lee LAA LAA RL LA RL 
4979, ALAL RRL Lhe ROAX XP LAL LOL ALAM RAM PA 
1974, Renn XXXX XR ALAXX XNA LPAI BL ORL OLA LAL 
1575, LLLL LALL ARAM Hebb LALA ARAL ALL ALLL LAL OA 
1970, FNMA LEAR ALLA ALXX XL ARAN CLLEL OALAHW RAAB 
1577, LoELL LHLL HHH WALL LALA AAA PAL LL LAL MA 
1600, RHR LLAM LLL MLM XP RAR LLL HLA RA WR 
Yoel, LELL LALA LEAL ALLL LALA AAR AR ALL LL OAL 
1002, HHA LEAL ALLA OALXX XL AR OLELL ALAR OAR Nee 
100d, LELL LALA HALAL AMER LAL MAA ORR LLL LAL ORAL 
10W4, RHR LLAL ELLA ALAX XL OARA UL LL OBL AR ORR Rd 

4005, LLLL LAL LLAn LLbk LALA AAR ORR ALLL LAL OAL 
1000, AAA LALA LEELA WLAX XL OA OAR LAR OR OMA 
1007, RLLA LALL HHA MHXX XBL LAMA HARA ALA HAA AH 
1OlU, ARP LUNL LRA NRA ORAL Le ARP ORLA OMAR Rn 
16014, RAR LALA ALAN AAXA XL LARA AAR HLA ORR onde 
1012, AReth LEAL RRA RRA ARR LAA Set ALAM PHA Pe 
1613, mRRm LANL LLAR AAXX XL OLA NAAM ORLA fn ‘A RA 
1614, BeAn LLAN RRA PA WRAL LAA AAA ALAA HAR OBA 
1012, AnmAh LHHA LLAA RAXX XARA LARA AHP OFLA BAR Ait 
1010, Frrap LLAHA LRA AeA RAR LAL OAH OLA OBA ome 

1617, AHR ARLH LAA RRAX XP OLA AAA ALAA MMA oer 

1020, mrrin LARL ALAM ARAX XA LARA LA LOL LALA mb 
1621, RMHM XXXX XM HHXX XH Meri LAL LLLL OL AAL OAL 
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3022, PHAR XXXX XHHH ARXX XH AMA RRL LLL RL LL 
46020, LRA PLLL LEAL LAAX XELAM LP SRA LLL PAA LO 
1624, AHR XXXX XHHH AHXA XAHA AMAA AR LULA ALA OLA 
1625, HHAR XXXX Kee HHXX XARA HAAN SAM LOL OM LA 
1626, HHHR XKXXX XHHM HAXX XARA HHA WALA LLL AA OL 
1027, PMmeh XXXX XHHA OAAXX XMM ARH AAA LELL LAWL OAR 
1634, Hee XXXX Xe HMM XARA RRA LOLA HLear RAR RAPA 
46351, HRM XXXX XHHe oA XA AP ARPA LLL AA Ae 
1032, LLLL LAAL LLAA LEG LALA ARAL OAR ALLL OL A 
4033, WHR LLAN ALLA OME XX XL RRA LOL ALA AAA AP 
4634, LLL LAME LAA LELL LAL AAPL A ALLL LAL AL 
16035, ARAM LLAA LLL ALXX XALA OWA ARAMA ORLA RRR fein 
1696, LELL LANL LLAR LLL LALA AAA OAR OLELLL LAL OA 
16037, Lobb LAA LLAM LLG LAL SRR ALA LLL LA AL 
16040, LLAL XXXX XLLN ALXX XA LHR 4HRH ALAR RHA OR 
36041, LLAL LHAL LAH HAXX XALA ARAL AAA ORLA RAR WAH 
1042, LAL XXXX XLLA ALXX XHAH LAA WH BLA HMM BA 
1043, LLL LHAL LHRM WAXX XALM LAL AAA OLELL LAA LL 
1046, RAR XXXX XHAHH HAXX XARA ARR LAL LLL LALA LAR 
16045, Hem XXXX XALL LAMK XCAR LAA ALAA ALLL LAL LOLA 
36460, AHHH XXXX XHHH MAXX XMM HOA WALA LULL AAR OA 
1647, WHR XXXX XHHH OHHXX XNA HAH AHR LELL LAR OPA 
1650, WHAM XXXX XALL LAAN XLAA LAM Ae ALLL LALA Loe 
101, Hmm XXXX XHHA AAXX XA HAAR LAL ALLL LALA Lon 
1652, AHHH XXXX XHRA HAAX XA AN AAR AAR LLL ALL OLA 
1655, HRM XXXX XMHA RAAX XHHA OHARA AR LE LAM OAL 
1654, HRHR XXXX XMM RAXA XA BA AR LLL LAR Lane 
1655, HHH XXXX XHAW HHXX XH HRA WHA LE LA MA 
1656, HHHH XXXX XHAH KHXX XH HARA HRA HLA RAR MAR 
1657, FHM HALA LAA RAXX XMAP LAA LAL LL AR RA AA 
16060, HRW XXXX XH KHXX XARA AA AAR LLL LAAL OMA 
1061, Loo LALA Lhe MLbk LALM AALL AAA HLH RAMA BA 
1662, LLEL LLM HLH ARLE LALA AA XARA ALAM RAMA RH 
1663, LLLL LAAL LLM LELk LALA WAAL WMH ORLA HARA RA 
10664, Lit. LAWL HLA LE. LAL RAL MAA ALAA HAAR AAA 

1965, LLER LHAR LEHR ALLL LALA MAL ALL LL AA RA Rede 
1700, HRM ALAM HAH HRAXX XL LAM AAR HRA BAA We 
1781, Rea XXX XHHA AAAX XP LAAN ARR RAR OPA OAR 
1702, HHH HHAM HHA RAM LAL LAAN NH HARM HHA HAAN 
1783, HHHR ALAA LHR ALXX XRLA LAA AAR HMR HRA ORM 

1704, HHHH WHA LAA LAA MALL LAA RRA MAAR HA RA 
4705, WRAP LAL RRL LEX XML LAAN AMM RAH OBA MA 
1706, WHHH AAA LAAN Lok LALL LAAN HARA RPA OBA ON 
1767, AMHR HLA LLL OAAXX XML LAA OAR OBA ORY RRA 
1730, HAM HHL HHL MLO HALL LAM NH HA MM HA
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1711, AAR ALLA HALA LAX APL LANA AAA Ren RAR RA 

M7i2, «OFA PALA OLALL ORE LAL LAAN A ORE OA RA 
1713, ANA HLL LEAL LAXX XALA LAAN AAA RHA OBA Oe 

17144, APM MELLEL LALL LAL ALE LA NAAM RAH OA ein 
1719, «60 OLA LE OLX XML LARA NAA PRA RRA AA 

17lo,e BRAM RARE PRR OLE LLL LAA AAA RRA Bee ond 
1717¢ Moin XXXX XHHA HAXX XRAR LAAN SHA RPA ORR Re 
17ZJe PLL XXXX XH RR XX XPRA OLA AAA LaLa Lee LA 
41721, RHA LALL HreHe WXA Ame LAP ARAL LAL LL LL 

1722, RHR HHH Hee RAAX XA OLA AAA MAH PAAR OWA 
1723, KARAM HHH LAW RAXX XH LAA AHA HHA PM Peed 
1724, alalala Mm alalal “Mm alalalaMitalaL-CeMee dalala Met Lalo] “Ma lalal Mol ela lM alalels Mmalalala 

1725, PAH WAHL Len XX XR LAL OAR RAR Ree RA 
1720, AH Ae RHA RAXX XARA LAA NAAR RA RRR RA 
1727, WRK WHLAH LHHH AAXK XBR LAL ARAM AAA RRR OR 
173%, Hemh ALLL LAHAH AAXX XARA LAL AAA RRA RRA RAR 

1731, HH ALAM HHH RAXX XHAR OLA AAA RRA Pete AA 
17$2, Frei MXXX XLAL LAAX XA LARA ARAN MAR OA Of 
1759, WHHA XXAX XLAL LLXX XPM LARA RAR RRR HAR oni 
1734, HHHh LHW BARR ARAX XR LAL AAA RRA RRA OR 
4755, Reeth WLLL LEAH LOA Re LAL AHA RAHM ON OR 
1796, HHHH LALA LHL RLXX XL LAL RR RAK RAMA RA 

1737, LAL WHAM LLHM ALMA XGA OLA Ane ARR Rn OP 
1740, HALE LAA HRA WAAX XARA OLA oft RRA OA OR 
1741, PALA ALLL LLLA AL XX XPAH LAR ARAM RRR OBA Re 

1742, EGR LRAH ARH BAXA XR LA AHA RAH OBA Bein 
1745, HLH LAH KHHM BAXX XAOH LAL SHH HAAR MAA AA 
1744) ARM LALA BRL LAXX XLOA LAAN BHA HA RA et 

1745, KRALL LALA HHLA ALAA AAA LPP 4AM RRA OA 

1740, RRLELL XMXXX XLHA HAAR LAA LAR oe RAR ORAM Be 

1747, WEAR HLA LLAA ALAA XL LAA WAR AAP ORR Rin 

41750, RRL ALAM LAH AAXX XA LP ANP re RA in 
1751, WL WHEW LHLA AAXX XALA LAA AAA RRA Be WA 

1752, FRLH MAA HHH RAXX XA LAA AAA Hie WA WA 

1759, LAAR AHA ALLL LLXAX XH LAL AHR AR Wn RAR 
1794, LLnL XXXX XHAA ARAM XLAR LAA AAA RAR PRR BA 

17595, LAL LALL HHAL ARXX XL AR LAL OAR RRA Rein HAA 
1750, LrbLb ALAN LHR AAXX XP LAA ARH HRA PAA OR 
1757, Linh LALk HALL LAX XELA LAH ARR RRR ORAM RA 
W700, LLAR LHLL RRHH RRAXX XML OLALL RAHA HRA We hAnA 
1761, LLAR LALL RAHA HAXKX XA LL AAA RRA ARR OR 

17602, LAH LLL HAHA AHAK XMLA OLALL OARAA RRA fei Ah 
1703, HLL XXXX XML AAAXX XA GAA AA LRA RL A 
1764, ALA AAEM ARAL WAX XP LARA AAR AAA RAR OAR 

1765, ALAL AMLA HPAL AXA KALA LAA AR AA RA Re 
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1760, MLL XXXX XMAH HAXX XN LAA ARAL LA ALLL ML 

1767, WHR WALL ALY maxX XR LARA RAMA RAR OBA OR 

4776, =RLam XXXX XHHh GHXX XHAR LRH HHA HRA BAA HAA 
1771, HHH HALL HRA ARXX XARA OLARL ARR ARR AAA RAR 

1772, HeMH XXXX XHHH HHXX XHAHH ARAM RHR HAAR HAAR RA 

1773, RRR XXXX XH OWAXX XA RRA OAR RRA RRA Rd 
1774, MHee XXXX XHHA FA XX XARA ARR AAA LAH HARA OWA
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JPUNCTIONS OF MAIN CONTROL ROM OF FRPP FOR EACH ROM ADDRESS 
AVeAewHlTe 3/18/76 

MICRO PC 18 INITIALIZED TU @. ADDRESSES @, 1 AND 2 REPRESENT "PiALTED 
/AND PFLAG 8 @"%, "RMALTED ANO FLAG @ 1" AND “PAUSED” RESPECTIVELY, 

JADURS NEXT DATA PATH OPERATIUN TImE CTRL FUNCTION 

#@ 
MALTED, NO OPERATION T8383 GO TO, HLETOL (3) 

FLAG, NO OPERATION T$3 60 TO, FLAG (1) 
PAUSEU, NO OPERATION T$3 GO TO, PaUSeOD (2) 

oJ 
/"DBseMD" IN THE NEXT LINE IS A KLUDGE, THE 08 J8 REALLY 
/LOADED FROM THE OATA LINES OF THE OMNIBUS (THIS STEP ONLY). 
MLTOS, OB88EMD) TEMPSSFIELD T4 GO TO, HALTED (@) 

GUTTA TOTOTOOOHOTTTTTGAQT AREAS SSAIIAITAUOATATAAOAAAOOEA 
/FPST ANU CONTINUE CONDITION 
#6 
FCONT, NO OPERATION T4 GO TO, FETCH (28) 

/FPCUM 
7 

FPCOM, FIELOSa(RIR)J UB T4 GO TO, WALTED (0) 

/FPST AND STARI CONOQITION 

713 
FrST, APTP3 STEMP <1 352,00 T4 GO TO, GeTaPT (3028) 

/FPMLT LUT GIlV¥cN Weite FRPP [8 PAUSEV, 6ACK YP FRC, EXIT, 
#16 
FPHLT, FPPCSSPPC Co) m1 T4 GO TO, EXSTRY (1008 

/JUMP TU MAINTENANCE PROGR AN 
1/7 

MAINT, NU OPERATIUN 14 GO TO, MAINTI (1780 

PUTT TAT ATUL dd FTI Loat a BREAK AREASSS ASIST 

/SUBRUUTINE@@ GET SECUND HALF UF 24enIT INSTRUCTION 

«4 
INST24, FPCssFPC(e) a) T4 BKCMD 8 8y 

Obs emp ori RETURN 

/SUBRUUTING@@GET WORD AT NEXT OPADD, BUMP OPADU 
1b 
NEXfOP, GKMA, UPAUDS BOP AULD (4) K) T$3 
NXTQP1, NO OPERATION T4 BKCMO88Q 

UBseMdD Bri RETURN 

/BRANCM AND CONDITION TRUE 
#14 

BDRTRUE, BAMASSFPC Ts SuB, INST24 (4) 
PPCSSTEMP<130>,U6 Te ExTest
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PAGE 2 
/FLOATING=@POINT INSTRUCTION FETCH 

20 
20 FETCH, BKMASSFPC T3 
2i FeTChl, SBFACELEXPSIZEI Mou T4 BKCMD 387 

2e FPCSaFPC Le) Kl) Ops amy oti 
23 TEMPi sFIN<93)1> T2 INSTR DISP 1 

4 * # * * e * e ° 

/JINSTRUCTIUN DISPATCn 1 UISPATCHES MICRU PC AS FULLOWS3 
/ INSTRUCTIUN AUDRESS INSTRUCTION AVORESS 

/ SETX 34 SeTo 36 
4 LUX 46 AULX 44 
/ JSA bu: JSR 68 
/ BRANCH (TRUE) 14 BRANCM (FALSE) 24 ANDO EXTEST 
/ TRAP 74 JNX 26 
’] ALN (NOT XR) 76 ALN (XR) 1ddu 

/ Th 72 ATX 1048 
/ LTK(@) 1026 LTRCA) 1816 

/ JAC 1814 FNUKM 1406 

/ FNEG 1004 FCLA Love 
/ PRPAUSE 2 FEXIT 1400 

/ STARTF 16le STAKTU 1312 

( STARTE 1022 
/ ALL UNDEF LNED EXTeESsT 
(aL DATA KEPERENCE INSTRUCTIONS (LEA, LEAI, FLUA, FAOD, FSUB, FOIV, 
/PMUL, FAOUDM, PSTA, AND FMULM) DO ONE OF Tre FOLLOWING ADDESS CALC? 

~
~
 

A
S
 
A
W
A
W
A
A
 

A’
 

AR
 
A
R
A
 
A
A
 

A
A
 
A
A
A
A
 

BN
 
A
W
A
 
A
A
A
 

A
X
 
A
A
A
 

AQ
 
W
A
N
A
 

/ AUVURESS “00E LADEL ADORESS 

4 12 BIT DIRECT (NUT UP) DIRFP 196 

/ 12 BIT OIRECT CoP) OLkUP 132 
/ 24 BIT, NU INCR, NU INDEX NWINC24 114 

/ 24 BIT, INCR, NO INVEX InNC24 112 
/ 24 BIT, INDEXEDU x24 118 
( 42 BIT INVIRECT, NU INCR, NU INDEX InNvIR 134 
/ 12 BIT INvUIReECT, INCR, NU INUEX ENCIND 132 

/ l]2 BIT IVOLRECT, INvEAEU X1nvD 1dse 
J/47EN% ADDITIGN, GATING IN MAJOR KEGISTERS CAUSES THE FOLLOWINGS 
SIICCCSSINSTRUCTIUN UPERATION 
ACCA AAAOTRECT L2eB8LT ADURESSING TEMPS B3SeFIN<ES 81> 
SIIAAAAAINOIRECT AQURESSING (aLSO LEAT) TEMPS BSF IR<SO314> 
SAAS ALL OTHER INSTRUCTIONS, 24-bIT 
AAA AVURESSING MOVE TEMPB ae (KSRIFIRCOSLL> 
é e e « ® ¢ ® @ . 

4 e * * * e * e | 

/ / 
/ NOTE CaREFULLY3 y) 
/ OO NOT FILL Dd AT THE DISPATCRED ADDRESS@-~ 4 
/ THe DATA PATH WILL GET VERY CONFUSED) I) é 

/ ( 
4 ® e i) i) Cd ® e 4 

KeCSendsi dodged Sweet 4 UF 26 

/PAGE 3 
ZORANCH AND CONDITION NOT TRUE 

24 

24 BRNTRU, BKMA, FPCSeFPC (4) Ki T3 GO TO, FETCH’ (22) 

25 OUNE, NO OPERATION T2 EXTEST 

(INXweaLITTLE MACK@eJNX ALWAYS REQUIRES 2 BREAKS, EVEN IF CCXR) 80, 
/REASON 18 TraT THE ZFLAG IS LOADED SO LATE IN THE BREAK CYCLE 
(THAT ThE FPP Hes ALREADY COMMITTED TO STARTI*s THE GREAK BEFORE THE 
/FLAG CAN BE TEdté0. 
#26 

20 JINX, OKMAsexgle) FIR<Ot8> i) $uB, INGXR (165) 
27 BKMAS BF PC TS 
oo PRPC SsFPC Ce) Ki T4 BKCHOs sa 
31 O6ssHd B14 IF ZFLG, OONE (25) 
32 PPC ssTEMP<133S>,05 T2 EXTEST 

/SETX 
#34 

34 SETX, BKMASSFPC TS $uB, INST24 (4) 
35 XOsaTEnP<1¢3>,08 T2 EXxTesT 

/"EXTEST" DISPATCHES MICRO PC TO EXSTRT IF Tre EXF FLAG IS SET, 
/ EITHER OVERFLOW FLAG [8S SET, OR The EXPONENT UNDERFLOW FLAG 
( TS SET AND TmE ZTRAP BIT OF TrE COMMAND REGISTER IS SET, 
/ IF NONE OF THESE CONDITIONS OCCURS, "EXTEST" OISPATCHES TO 
( FETCH, 

/SETB 
«36 

36 SETS, BKMARSEPC TS SuB, INST24 (4) 
37 BR&ieTEMP<133>,08 T2 EXTEST 

740% 
746 

40 LOX, BKMAS BFPC TS $uS, INST24 (4) 
41 BAMA, TEMPsexale] FlReo31 41> TS 

42 OPAOD Ss eTEMP 74 BKCMDS 8} 
as NO OPERATION eTi EXTEST 

7ADDX 
044 

44 ADOX, BKMAL aPC T3 8uB, INSTa4a (4) 

45 BKMA, TEMPRAXS CoE IA<O8i1> TS 
46 OPaDDESTEMP T4 BKCMD883 
47 NO OPERATION BTi EXTEST 

458A 
36 

S¢ J8A, BKMASEFPC i) 8UB, INGSTY24 (4) 
o1 OPADOs aTEMP<133>,08 T2 
$2 BKMASSOPADDS DBS80 TS3 
AR) OBse1eselFPC<it3e v4 BKCMDs 8} 
54 DBsaf PC BT3 
55 BKMA, QPADOS BOPADD (+) K1 Ts 

86 TEMPS BOPADD (eo) Ki T4 BKCHNDs 84 
87 FPPC SaTEMP BT1 EXTEST
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“PAGE 4 

4JSn 

*6Y 
ou JSh, OKMAS SFPC T3 SUB, INSi24 (4) 

61 TEPRISBTEMP<155>,00 T2 
62 OKMASBOUR IF) K12 Vostse ts 

6d UBSELUSHIFPC<K135> 14 BxCMUss) 
04 vossFPC oti 

re) BKMAS SBR (4) K2 T3 
oD OPAQUE SSTEMPI T4 pKCmos sh 
o7 FPLSBTEenPt ofl ExTEST 

JALN 

eJ¢ 

70 ALN, DAMA, TEMPSexuoleleIR<«viii> 13 sub, GETXR (255) 
71 TEMP7 3800 Te 60 TO, ALN2 (1451) 

“KTA 
972 

Ja XTA, BKMA, TEAPsexd le) FIin<yiii> i) Sub, GETXR (235) 

73 Faun? 8ud Te GO TO, XTAL Calws) 

“frar 
a7 a 

74 TRAP, OKMAS BFPC Ts 

79 NO OPERATIUN T4 BKCMUS 84 

76 PPCserPPC le} 41) Dotand B11 SET TRAPI 
77 OPavUusaTEMP<130>,00 T2 GO TO, EXSTRY (1608) 

PICOETTETALURESS CALCULATIONS SSSSSSISITTOTLUITATTTTATTATA TAAL 
77AT CONCLUSIUN JF ALL AUURESS CALCULATIUNS, AVORESS MUST Be IN TEMPLE 

//Uo mus! bE oO, 

/UIRECT AUVURESS CALCULATIUN 
#1i¢4 

lve vIFFP, OKMA, TEMPLSBTEMPLeloRs DEssY Ts INSTR LISP 2 

ZUR LALCULATIUN AvUS } GECAUSE GASE PAGE ALWAYS CUNTAINS JewOKD Aku. 
wie 

lv2 VDLROP, oKhA, TEMPLSETEMP Le) bRe1ls Dosey T3 INSTR DIOP 2 

/ * * * * * * e 4 

/InatmucliON GaSP4fCr 2 VISPATCHES MICRU PL -S PULLOWSS / 

/ InSTRUCTIUN LABEL AVURESS 4 

/ LEA, LEAL (FP AND EP MQUES) LE AB 256 / 

f FLUA LUAY 260 4 

/ PSOTA (NOT uP) STuUrer 226 / 

/ FSTA (UP) STUREVY 224 / 

/ FSUB tbeTNn 200 / 
/ FAUD, FAUUM, FitULe FMULM, FUIV GeTAns 244 ( 

/ lmUL (SAME OP COVE AS LEA, LEAI / 
/ BUT OP MODE) GETAKS 248 / 
/ NW OTnER ANSTRUCTIUNS USE THIS DISPATCH / 
/ * * ® * c * * 4 

KeC§@Nealv~, @G SmecT 6 OF 26 

/PALGE 5 

103 A2Z40P, TEMP2!8 (24) Db T4 bKCMDS 8 

104 PPE SsFPC (#) 417 O83 BND oTi GO TO, INOIRI (156) 

1w5 INCxXk, NU OPERATIUN 14 BKCMO3 82 

1W6 NU OPERATION oti RETURN 

107 FETCH2, BDKMA, OPADOSSTEMP7 T3 GO TO, FETCH! (21) 

/INQEXED 24061) AUURESS CALCULATION 

#iid 

112 Nea, BKAMASEXQgl(*] PIK<630> TS GO TO, X24A (116) 

ZINCREMENTED, NON@INDEXED 24edIT ADORESS CALCULATION 

4 FIR<638> MUST BE ZERO OR wWE'O NOT SE HERE, SUMP XO, 

112 
112 INC24, 6GKMASaXS TS Su6, INCXR (109) 

1138 NO OPEKATION Té GU TO, NINC24 (114) 

ZENTER HERE FUR NON@INCREMENTED, NON@INDEXED 24-0IT ADDRESS CALC, 
/GET LAST 12 BITS OF ADURESS, COMBINE WITR S MSH ALREADY IN TEMP. 
#114 

114 NINCZ4, BKMAS BF PC T3 SUB, INST24 (4) 

115 TEMP13 8TEMP<1235>,08 T2 GO TO, INSUSP (141) 

116 X24A, nO OPERATION T4 BKCMOSs2 
117 NO OPERATION oT3 
126 VB3 SND Te IF NOT EP, A24FP (124) 
121 BKMAS FPPC Ts 

122 TEMP23 8 (6*) 08 14 BKCMOS 86 

123 FPCSeFPC (eo) Kis Dds BND oti GO TO, INOIRY (1356) 

124 A2Z4FP, OKMASEFPC T3 IF DP, ae24a40P (163) 

125 TEMP228 (3) 08 T4 BKCMOs su 
126 FPCSeFPC(e)K17 DAasEND oti GO TO, INOIRA (156) 

/OP ADD WILL CONTAIN 15 ADURESS BITS FROM INSTRUCTION WORD) TEMP2 

(CONTAINS MOC (xa) 

JINDEXED INDIRECT ADDRESS CALCULATION 
//TEMP HOLOS SePFIR<OSIA> AT ENTRY, 
£190 

138 RIND, DKMASSKO(O) FIR<63E> T3 GO TO, XINUV1 (147) 

SINCREMENTED, NON@ INDEXED INDIRECT ADDRESS CALCULATION 
//FIR<686a0e9,. BUMP XG, 

e132 
132 INCIND, OKMAR SKB 73 SuB, INCXR (106) 

133 NO OPERATION T2 GO TO, INDIR (1354)



268 
203 
2ve2 
2035 
264 
265 
206 
207 
210 
211 
212 
213 
214 
215 
216 

220 
221 
222 
2235 

224 
225 
226 
227 
230 
251 
292 
253 
254 

2355 
256 

248 
241 
242 
243 
244 
245 
246 
247 
2508 
251 
252 

KReLSeMddloovey 

/PALE 0 

SmMEET 7 vr ZO 

JENTER HERE FON NON@ANCRERENTED, NUN@=levEAcCU INUIRECT ADONESS CALC, 
Z/TEMP CONTAINS SF INeV3LL> AT ENTRY 
©1354 
INvUIK, OKMA, TEMPLSSTCAP LelbRrel 

UPAUU I BTERP] 

VBsshy 

TEMP Sa (R3a) UD 

TEMPL Ss STEMP<125>,U00 
INSDOSP, BAMASBSTEMPI) UBS Bu 

TemP233(2*) U0 
vosemO 

INDOOR, 

INQEP, OKMA, OPADUZSTEMP) 
TeMP2i# (6%) 0B 

Ves eMyU 

MINDi, TEMPissoRn (+) TEMPo) 
NO OPERATION 

DBssmMp 
BKMA, GPADUS BSTEMPI 
TEMP238[S*)] Ub 

Us s smu 

INDRP\, TemPse irik} Ob 
INDIR1, OPADOS STEMP<135>,08 

BKMA, TEMPLSSUPAUU Le) TEMP23 Ub280 

ZeAST EXLTeeFILL UNLY FPG AND FIELD LOCATIONS UF APT, 

DKMASBAPTP} Dos80 

vossrPC 
VotsrPC<1is> 

BAMA, APTPSsaPTP (+) M1 

NO OPERATION 

FaSTx, 

EXST1, bKMA, APIPSSAPTP [CO] KK] 

ceXSTLA, NO UPERATLUN 
TEMASSTEMPSLES>,OINSKI TEMA 

SHEET 8&8 OF Zo 

CxsTed, OKMA, APTPSSAPTP [OI] M1 

exsts, NO UPERATLON 

NO UPERATION 

KeCSemddid=.'99 

/PAGE 7 
/FLOA@@ALL MODES 

#200 

LUAD, OPADDSsTEMP) 

UBteEMD 
FACES aud 

LUAUL,» FAUMS 808 
BKMA, OPAVDOSSOPADD (+) Ki 

NO OPERATION 

Des sM0 
PACNE SL: 

BKMAL BOP ADD (eo) K) 

FPACPi evs 
BKMA3 BOPAUD (4) K2 
PaCR3 e208 

BKMASBOPADD [41 KS 
FaCS3208 

LUAD2, FACNS 808 

/FSTA@mPP AND EP MODES ENTER WERE 

#220 
STOREF, DBsaFACE 

OPADOSsTEMP i 
BKMA, GPADDOLBOPAUD (4) 413 VBS8¥0 

STkUi, OGOPADOSSTEMP) 
/FSTAs=0P MODE ENTERS HERE, 

7224 
STOREL, Laer sFACcm 

NO OPERATION 
STOREL, BKMA, TEMP, OPADUSSOPADD Ce] K1; LOS80 

OBtsFaCn 
TEMAS STEMP 
0B83eF ace 
OBreFaCR 
VetsFacS 
NO OPERATION 

/SUBROUTINE@@USED MOSTLY BY INDEX REGISTER OPERATION 

GETXR, OPADDSeTEMP 
VBtsno 

/GET ARGUMENT, PLACE FRACTION IN TEMPI@TEMPD, AND EXPONENT 
TEMP1, BKMA ALREADY CONTAIN ADORESS OF 

USED BY FAOD, FAOOM, FRUL, FMULM, IMUL AND FOIV, 
(CIF USED) IN TEMPS, 
ARGUMENT AT ENTRY, 

#240 
GETARG, OPADDs STEMP) 

oetemDs TEMP338 (0) 
TEMP63 808 

TEMP18808 
TEMP23e0B8 
BKMASSOPAOD (4) Ki 
TEMPS3 206 
BKMAS BOP ALD [4] K2 
TEMP 48208 

BKMAS BOP ADD [9] KS 
TEMPS3906 

GET1, 

Ta 
BTt 

OcChDs av 

SUo, NEXTOP (18) 

INSTR OISP 2 

BKChU Be 

GU TO, INVP1 (199) 

onhCMD 8 20 

60 TU, INvPL (1595) 

BKCMD 3 a2 

IF &€P, INOEP (144) 
IF OP, INDDP (342) 
GKCMD3 86 

SUB, NEXTOP (10) 

INSTR OISP 2 

BKCMD SES 

SUB, EXST1ia (166) 

GO TO, FLAG (3) 

BKCMDSBS5 
RETURN 

BKCMD3 a] 
RETURN 

BKCMO 8 86 
IF OP, LOADS (203) 
SUB, NEXTOP (10) 

BKCHO3 se 

IF NOT EP, LOAD2 (216) 

SuB, NXTUPL (31) 

SyB, NXTOPL 413) 

SuB, NXTOP3 (31) 
EXTEST 
EXTEST 

BKCMOSe1 

GO TO, STORED (224) 
GO TO, STORES (226) 

BXCHD 883 
IF oP, STROL (223) 

BKCHOs 81 
If WOT EP, DONE (25) 
SuB, OEPOS2 (378) 
SuB, 0€P082 (376) 
SuB, OEPOS2 (370) 
EXTEST 

OxCnOt 80 
RETURN 

BxChOssy 
If OP, GET’ (243) 
SuO, NEXTOP (18) 
Sus, NEXTOP (16) 
IP NOT EP, ARITH (1837) 

Su, NXTOPS (31) 

Su8, NXTOPS (13) 

SuB, NXTOP1 (31) 
GO TO, ARITM (1037)



255 
254 
295 

296 
297 

2ou 
£01 
202 
263 
204 
Zoo 

266 
207 
270 
271 
272 
2/3 
274 
275 
276 

Siu 

Jul 
sv2 

303 

34 

$05 

$00 

307 

$10 

sil 
S12 

vis 
514 

315 
316 

$17 
020 

$21 
sd2 
923 

KeCSoMaaldovnys SHEeT vw UF 26 

sPaGe 6 
ATXSTR, BKMASBOPADD) 0B 80 TS 

UBsaeSCralCan 14 BKkChD?2 51 

NO OPEWATION oti EXxTEST 

#256 

/LCAD EFFECTIVE AUUNESS@"0uU BREAK EAU, IGNURE DATA@eNECESSARY 

/OECAUSE FPP IS ALREADY CUNMITTED TO jJmEAK AT INSTR, OLSP, 2 TIME. 

LEAB, OPALDUSSTEMP) T4 BKCMOs 84 

Ob, FACNE#(i2dIT) TenPh oti 60 TO, LUADEA (1660) 

sett <'S COMPLEMENT UF ANGUAENT, SIMILAR Tu GET AKG, USED BY FSub. 

*20¥ 
LETN, OPaAUUS sTEMP) T4 BKCMDE 80 

bessmMD oT IF uP, GETNA (203) 

TEMPO3 806 T2 Sub, NEXTOP (18) 

beTni, TeMPssV6 T2 
OKMA, UPADDS BUPAUU (+) K1 i) 

NO UPERarlun T4 BKCMOS se 

Obssmp brs IF EP, GETN2 (278) 

VB, TEMP2ta(MINUSI US T2 GO TO, GeTNS (1427) 

vETN2, TEMP 3809 T2 

DKMASBUPAL) (eo) KS T3 Sub, NXTOPL (33) 

vb, TEMPS3e(MInus) us T2 

BKMAS SUPAUD (4) K2 13 SUd, NXTUPL (31) 

Ub, TEMP 48a (EXT) [MINUS] DA Te 

BKMASBUPALUD [4) K1 T3 SuB, NXTUP1 (11) 

Lb, TEMPSta (EXT) CMINUS) OD T2 GO TO, GETN4 (1625) 

/sEl ACTIVe PARAMETER TABLE 

Sud 

GeTaAPT, OBAMAS BAPTP TS 

NO OPERATION 14 BKCMNOs 84 

Ubs samy sti IF FS, APT2 (317) 

TEMAS 8U6 T2 SuB, APT1 (323) 

TEMP7, FPCaBTEMP<135>,06 T2 SuB, APTA (323) 

XvssTEnP<i23>,v08 T2 SuB, APTL (321) 

BRsaTemP<i335>,v008 T2 

OKMA, APTPSBAPTP (4) K2 TS Sub, APTIB (322) 

FaCEsSsua T2 SUB, APT1 (321) 

FACM3s0d T2 Sub, APT’ (923) 

FACNS 8uUB T2 IF NOT EP, FETCH2 (ie7) 

4s TO FETEH UNLESS IN EXTENDED PRECISION. OTHERWISE PICK UP § 

/ REMAINING WORDS. 
OPADD, BKMAS SUP AUD (+) K1 T3 SUB, NXTOPL (11) 

PaCPssUe T2 SuB, NEXTOP (16) 

FACR3 sud T2 SUB, NEXTOP (30) 

PALS&sv08 T2 GO TO, FETCH2 (107) 

/PAST STARTw@F Sal. GET FPC ONLY, TREA Gu TU FETCH 

aPT2, TEMAS sud T2 SuB, APT (921) 
TEMP7, FRPCSSTEMP<135>,00 T2 GO TO, FETCH2 (187) 

aPTl, BAMA, TEMP1, APTPSSBAPTP (4) Ki TS 

APTIib, TEMP, TEMASS (ROR TEMA v4 BKCMOES4 

VBsenOs IJPAVLSBTEMPI BT1 RETURN 

KeCSensalveued SmeeT iw UF 26 

/PAGE ¥ 
“LONG EXIT 

LUNGXe BKMASBAPTPS 08280 Ts 

UBsSFACN T4 BKCMD3 84 

DB&sFACS bri IF NOT EP, ExXI?a (335) 

BAMA, APTPSaAPTP LO) KS TS SUB, EXSTS (171) 

DessFacCr T2 SUB, EXST2 (178) 

vote ACP T2 

BKMA, APTPSSAPTP Co) Mi T3 
APTPSSAPTP (4) m1 T4 BKCMD 8a) 

NO OPcRATION ofl 

EXITiL, OBssFacn T2 

bKMA, APTPSSAPTP (+) M} TS 

NO OPERATIUN T4 BKCMO385 

DersFal: 6Ti 

BKMA, APTPSsAPTP (+) Mh TS 

APTPSeaPTP [4] 45 T4 exCmO3s8§ 

Temata le) eTi 

exIT2, TEMP, OBsSFPC Te Sub, EXSTi (109) 

TEMP, O88 8X0 T2 SuB, ExSTi (365) 

TEMP, 0VGSSBR T2 Su8, EXST1 (105) 

TEMP, 088 80PA0D T2 SuB8, EXST1 (105) 

DEsSsTEMA T2 

OKMA, APTPSsAPTP (4) M541 T3 SuB, EXSTIA (166) 

eXIT4@, NU OPERATION T2 GO TO, FLAG (1) 

/PUT RESULT IN MEMORY, USED BY FADDM AND FAULMs 

DEPOS, SKMASSUPADD(¢) M17 Osa TS IF TEMPZERO, OEPOQSS (373) 

DossSCRATCHM T4 BKxCrOsel 

NO OPERATION bT1 IF oP, OEPOS1I (363) 

VBSBSCRATCHE T2 

DEPOS4, BKMA?sOPADD [e] 12 T3 8$uB, DEPOSS (371) 

OEPOS1, VBSSSCRATCHN T2 

TEMP, BSKMASBOPAQD TS 

NO OPERATION Ta BKCMDSe1 

TEMAS STEMP oti IF NOY EP, DONE (25) 

OdssSCRATCHP T2 Sud, vEPUS2 (378) 

DEssSCRATCHR T2 8u8, OEPOS2 (3978) 

OB ssSCRATCHS T2 $u8, DEPOS2 (378) 

NO OPERATION T2 EXTEST 

DEPOS2, TEMA, DKMASBTEMA[*) KE T3 

DEPQSS, NO OPERATION T4 BKCMOS G3 

NO OPERATION ers RETURN 

DEPOSS, DGselyl 14 OKCMDSe4 

NO OPERATION eT: IF OP, DEPOS! (360) 

nO OPERATION T2 GO TO, OEPOS4 (357)



KeCSeMbaldebed SHEET 11 UF 26 

7PaGe lv 

elwde 
400 TO PROPER EXIT ruUTINE 

luv EXSTRT, NO OPERATION PREE® IF FS, FaASTX (160) 

luis NO OPERATLON FREEe GO TO, LUNGX (324) 

wluvne 

CLEAR FAC 

Luv< FCLA, NO OPERATION Freee GO YO, CLRFAC (1058) 

love JAC, Vb, FPCSSTEMP <4] SP, 01+) PPC FRete EXTEeSsT 

7?NEG 
#164 

1004 FINEG, TEMPs er ACK FREE 8u8, FTOS1] (4334) 
lwwo NO OPERATION FREE® GO TO, NEGATE (1872) 

AANURMALIZE 

¥1¢06 

1000 FNORM, TEMPSsFACE FREE® IF OP, END (4019) 
1007 Od, SCralenP FREE®e GO TO, FNORML (1878) 

/chTeR FP mODE 

*1¢16 
lwid STanTe, NO OPERATLUN FREE 60 TO, STZ4F (1074) 

1011 JACL, Ob, TEMPS B(RSR)FACH FREE® GO TO, JaC2 (1003) 

SXTANTUP@ENTER 24edIT, FiXcu POINT MUCE 
®lul2 

lele Sfarktp, NO OPERATION FREES ENTER UP MODE 

1015 tN» NO OPERATLON FREE® EXTEST 

Jac 
#1614 

16149 Jal, TemPs sr aCn FREE 

lwlo Ube PECSSLI2b1T) TemP FREE GI 10, Jaca (1811) 

*lwio 

lwlo LIK), FACM3SaK2du0d FREES If OP, CLRF1 (1055) 

twl/ NU OPERATLUN FReee GO TO, LTRe (1056) 

/STARTE@MENTER GOedTT MOVES CLEAR FaC LSG Ie NUT ALREADY IN EP 

tited 
lu2e0 STARTE,s, NO OPERATION FREE® IF €P, ENO Ci1¥1S) 
1421 Us, FACP3s (0) FREE ENTER EP MODE 
lu2d Do, FaCrRis(d) FReew 

luds Ub, FACS? 84) FREE@ EXTEST 

ZORANCH FALSE AND EXIT FLAG SET 
#124 

loca EXDRNT, FPCseFPC (4) Ki FREE® GO TO, EXSTRT (1600) 
le2s GETING, Ud, TEMPYSEBLEXKT) (MINUS) TEMP FREE GO TO, GETNS (1927) 

KeCSand4ldoveod SmEET 12 OF 26 

/Pace 11 
/LTR (6) 
#1626 

iw2o LIk¢, NO OPEKATION FREES GO TO, CLAFAC (1850) 

iv2/7 bETIND, Uo, TEMPLSSLEXT) CMAINUS) TemP PREE INSTR DISP 3 

16560 
7ALN (XRO) 

inde ALN@, TEMP73 3 (MINUS) M27 FREE 
4e3) = ALN2» De, SCeslEMP7 FREE If OP, ALNS (3064) 

lvde ve, TEMP SSFACE (MINUS) TEMP7 FREEw 

1490 Db, FACES sTEMP7 FREE 
1034 bB, SC, TEMP7&88 (MINUS) TEMP FREE GO TO, ALNS (18604) 

1435 ALNG, NO OPER«AI1ON FReEe Sub, SH (1347) 

indo NO OPERnallUN FREE GO TO, NEGiL (18735) 

/AKITMMETIC DISPATCH 
1037 ARITH, NO OPERATION FREE INSTR DISP 3 

/ e e « e e * * * / 

ZUNSTRUCTION DISPATCH 3 DISPATCHES ARITHMETIC (/ 

( INSTRUCTIONS AS FULLOWS3 / 

¢/ INSTRUCTION LABEL ADURESS / 

/ FADD, FaAODN (OP MOVE) OPADO 1406 / 

4 FADD, FadUuM (NOT OP) | FADO 140: 4 

/ FMUL, FPMULM FAUL 1402 ( 

( FOLV FOLLY 1403 ( 

/ MUL IAUL 1404 / 

/ * e ® .) i] ® ® @ / 

#1046 

saTxX 
1040 ATK) TEMPS BXd lO) FIR<¥SII> FREEe 

1041 OB, UPADOZSTEMP FREE® 

lud2 Doe TEMP78 sF ACE (4) M27 FREES 

1049 vB, SCsatemP? FREES SuB, FTOS (13953) 

1944 NO OPERATION FREE® IF OP, ATXSTR (253) 

1W45 NO OPERATION FREES IF EXPFL, ATK2 (1862) 

1446 OB, SCRaCMINUS] TEMP7 FREE® Sub, SHL (1147) 

1047 ATXS, NO OPERATION FREES GO TO, ATXSTR (253) 

#1090 
1650 CLRFAC, OB, FPACMS# 18) FREE® IF OP, CLRFI (1055) 

1651 CLRF2, Obs Facés*(0) FREE IF NOT EP, CLRFL (1855) 

1652 08, FACP8@ (8) FREEe 

109s CLRF3, O8, FACRE® (0) FREE® 

1054 vB, Facs?:s(v) FREE 

1055 CLRFS, OB8+ FACNS*#{2) FREE® EXTEST 

1056 LTR2, DB, FACES*#(i281T)K1 FREEe If NOT EP, CLRF3 (1855) 

1057 DB, FaCPs® (0) FREE GO TO, CLRFS (1053) 
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4LUAD EFFECTIVE ADDRESS 

*1¥60u 

1¥6¢0 LUAVEA, DB, FACMSeTEMP] FREE® ENTER DP MOVE 

1v6l Vd, FACMIsFACNeh3 o> FREE® ExTeEST 

1062 ATX2, NO OPERATION PReEW Sub, om (1268) 

163 NU UPERATION PREE® GO TO, ATX3 (1047) 

/MORE UF ALIGN 
1vo4 ALNS, vo, TEMPS SFACm . FREE SUB, FTOSI (1554) 

lwoo NO CPERATION FREE® If EXPFL, ALNS (10855) 

lvoo Do» SC&8sC(MINUS) TemP/ FREE® SUB, SHR (1260) 

1¥67 NO OPERATION PREE® GO TO, NEG1 (1873) 

1070 FNUOKM], Ud, TEMPS OFAC FREE®e Sus, FTOSA (1534) 

lo7i NO UPEWATIUN FREE® GO TO, FADUS (1440) 

lw7e NeGaATEs NU OPERATION FREE® SuB, COMPS (11538) 

10709 NeGl, vd, TEMP &escratTCnm FREce GO TO, STOF’ (1358) 

/SREMALNUER OF STARTF 
1u7a STZ4F, NO OPERATION FREE IF NOT EP, ST24F2 (Ciiei) 

1w79 Oo, TEMPS SF ACM FREE Sud, FTOS! (1554) 

1070 Udy TEMPS SFACE FREES ENTER FP MODE 

1077 ST24F1, Uo, SC8atemP FREE® SUB, RNO (1240) 

Lidd NU OPERATION FREE® GO TO, FADOS (1447) 

41¢1 Siz4b2, NU GPERATION FREE®e ENTER FP MOVE 

1le2 NU OPERATION FREE® EXTEST 

/REMAINUER OF XTA@-F ACN AHULDS C(XR) AT ENTRY 

4160 xTAl, UB, TEMPSB(SIGNJ FACN FREE®e 

114 Ob, PaCnhs BTEMP FREES IF vP, cNO (40335) 

1169 Dd, SC8SIMINUS) N27 FREE® lf NOT EP, FNURMS (1878) 

Llwo bo, Faces (o) FREEw 

1107 Lb, FACR38(4) FREE 

Lllg Ud,e FaCS38{(v) FREES GO TO, FNUORMS (2878) 

VUGLTOTEOETOESOBROGTUNESSASSLIS SATII LOTTTTA LE TUOLTTTTAATOT ATTA AS ET 
/SUBROUTINE@@CLEAR SCRATCH FRACTION, ALL MU.cd 

1142 CLRS, Dore SCralCrmss (0) FREE® 

Lilie CLkS2, Ub, SCRATCANS 8 (8) FREE® 1f NOT EP, CLASSE (11160) 

11id Dp, SCKATEARi8[d) FREE® 

4114 Uo, SCRATCHS3s (0) FREE® 

liao UB, SCKATCNHT 38 (0) FREE® 

lilo CLRSI,», Oo, SCHATCHP3s (8) FREES RETURN 
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/SUBROUTINE@@MOVE THO WORDS RIGHT, USEL BY MULTIPLY. ALL MODES, 
Z/FILL VACATED BITS ITM CONTENTS OF SLINKe 

4117 R2MF, DB, MaMssTEMP7 FREE® 

L12v Dd, TEMP73aSCRATCHR FREE® 

112) R2ME, UB, SCRATCHTSSTEMP7 FReEE® 

lize DB, TEMP73sSCRATCHP FREE® 

1123 R2MB, 0B, SCRAICHS8R8TEMP7 FREES 

1124 OB, TEM 7seSCRATCHN FREE® 

1129 R2MA, 0B. SCRATCARS STEMP7 FREE 

1120 De, TEAP73eS8CRATCHA FREE® 

1127 N2he Dor SCRATCHPSeTeEnP7 FREE PRESET BIT COUNT 

1130 BB, SCRATCHMSSSCRATCHA (SHR) (EXT) FREE® 

4131 0B, TEMP7, SCRATCHMSs (SIGN) SCRATCHM FREE 

1132 DB, SCRATCHNS STEMP7 FREE® RETURN 

/SUBRUUTINE@@CUMPLEMENT SCRATCH FRACTIUN. ALL MOVES, 
1130 LUMPS, De», TEMPISSCRATCHP FREE® IF NOT EP, COMPS! (1146) 

1134 UB, TEMPS BSCRATCHAS FREE® 

4155 DB, SCRATCHS3 2 (MINUS) TEMP FREE 

1136 DB, TEMPS BSCRATCHR FREE 

1137 DB, SCRATCHRE 8 CEXT) (MINUS) TEMP FREE® 

1140 bb, TEMPS SSCRATCHP FREE® 

114) UB, SCRATCHPS8 (EXT) (MINUS) TEMP FREE®e 

1142 CUMPS2, UB, TEMPSSSCRATCHN FREES 

1143 OB, SCRATCHNSS (EXT) (MINUS) TEMP FREE® 

1144 DB, TEMPS eSCRATCHM FREE® 

4145 DB, SCRATCHMS 8 (EXT) (MINUS) TEMP FREES RETURN 

1140 COMPS1, 08, SCRATCHP38 (MINUS) TEMP FREE® Go TO, COMPS2 (1142) 

/SUBROUTINE@@SHIFT SCRATCH LEFT PER SC, USE “ORD MOVE IF POSSIBLE, 

73C CONTAINS 2'S COMP NUMBER OF SHIFTS ON ENTRY, 18 ZERO AT EXITe 

1147 SHL>, 06, SCrsSC FREES 

1158 SHL6, DB, SCeeSCCIZBITIKI4 FREE 

1151 NO OPERATION FREE® IF EXPFL, SHLOA (11535) 

1152 DB, SC&aSC CizZBITI M14 FREE® RETURN 

1159 SHL6A, NO OPERATION FREE® IF EXPFL, SHL4 (1165) 

1154 DB, SCtaSCli2ZBIT) M14 FREE® 

1155 SriLi, DB, SC8eSCCIZBITIKI FREER IF EP, SHL3 (1162) 

4156 08, SCRATCHP 82 (SHL) SCRATCHP FREES 

41357 SAL2, DB, SCRATCHNS® {(SHL) (EXT) SCRATCHN FREE® 

1168 Db, SCRATCHMS# (Sri) CEXT) SCRATCHM FREES If EXPFL, SLI (1155) 

1161 NO OPERATION FREE RETURN 

1162 SLs, 08, SCRATCHSS# (SHL) SCRATCHS FREEe 

1163 OB, SCRATCHRS® (SHL) (EXT) SCRATCHR FREE 

1164 08, SCRATCHPS 8 (SH) (EXT) SCRATCHP FREES GO TO, Srmui2 (113587) 

1165 SHL 4. DB, TEMP SSSCRATCHN FREE® 

1166 OB, SCRATCHMSSTEMP FREE® 

1167 08, TEMPSSSCRATCHP FREED 

1176 0B, SCRATCHNS STEMP FREE Ie NOT EP, SWLS (1176) 

4173 08, TEMPSSSCRATCHR FREE® 

1172 DO, SCRATCHPSSTENP — FREES 

1179 08, TEMPSSSCRATCHS FREEe 

1174 OB, SCRATCHRESTERMP FREEe 

1175 DB, SCRATCHSS® (8) FREE®e GO TO, SHL6 (3398) 

3176 SMLS, 08, SCRATCHPS9 (8) FREE® GO TO, SHLE (3358)



1177 

eeu 
1201 

1202 
l2us 

lewa 

icvo 

12wo 

1207 
tele 

1211 
léle 

1219 
1214 

12195 
1210 

1217 

1220 

1221 
1222 

1223 

412¢4 

l22o 

lég2o 

l2e/ 
123 

i2di 
l2éd 

l2s35 

1234 

1259 
12so 

1257 

1249 
1241 

1242 

1248 

1244 

1245 

1246 
1247 

1250 

1251 
1252 

1293 

1254 
1259 

1250 
1257 

1260 
12061 
1262 
1263 
1264 

1265 
1266 
1207 

12740 

4271 
1272 
1273 
1274 
1275 
1270 

1277 
13d0 
1361 
1562 
13@s 
1304 

1389 
1366 
1307 
isle 
1511 
isi2 
isis 

1314 
1315 
isi60 

1917 
1320 
1321 
1322 
4323 

1324 
1325 
1320 
1327 
1330 
1931 
1332 
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JSVBRUUTINE@ONURMALIZe SCRATCH, 
/JSE “ORD MOVE, wren POSSIGLE, TO SAVE TIMEe 

/XOUND OFF IF NOT IN EP MODE, 
(oETTER VISIBILITY OF UN@NURMALIZED ANSHERN, 

wei] r) 

NAL i, 

NMZLA, 

niilio,. 

nAl4, 

NALS, 

wild, 

NIALSA, 
NAL, 

KAD, 

NVD2 >» 

NA17, 
NAL, 

WNL Le 
RNDG, 

udrtesScralcan 
vessSCralCrn 
vsseSCRATCHP 

DesesCralTCraar 

Uses eSCralcrs 

Ud, SCRATCHIT 2s (SHL) SCRATCH 
Ube SCRATCHS8 a (Sri) (eXTI SCKATCHS 
Us, SCRATCHK SS (SHL) CEXTI SCKATCHR 
UB, SCRKATCHPs a (Seb) LEXT] SCKATCHP 
UG, SCRATCHNES 8 (SrL) CEXTISCRATCHN 
Do, SCRATCHMEs(SmL) LEXT) SCHATCHM 
VS, oCsaSell2alfinmi 
NO UPEKaTION 

NU OPENATION 

v8, SCssSClCi2sify»i4 
Ub» TEMPSBSCRATCHN 
Uo, SCRATCHMS STEMP 
be, TEMPS sSCRATCHP 
De, SCRATCdniatenP 

Co, TEMPS BSCRATCHR 

Ub, SCRATCHPSsTEMP 
DB, TEMPSBSCRATCHS 
Ut, SCRATCHRESTEMP 

De, TEmPssSCratCrnl 
ube SCRAICHS3 8TEMP 
Vor SCRATCHT38 a [0) 
Us, SCRATCHP S38 [( 4) 
UB, SCRATCAP2 8 (SHL) SCRATCHP 
Ub, SCRATCANSS(SAL) LEXT) SCRATCHK 
Ud, SCRACAMS a (Sri) CEXATISCRATCHM 
vB, SCssSC(Cri2dIT) m3 
Uo, SCRATCHP3a (Smk] (EXT) SCRATCHP 

NO OPERATION 

NO OPERATION 
NO OPER AT LUN 
UbsesCRalCaPLi2el1T) 4377741 
Lo, SCRATCHNS SSCRATCHW(L2617T) CEXT) 
Ud, SCKATCHMSBSCRATCHM(L261T) CEXT) 

ub, SCRATCHPS88 (0) 
NO QPERALION 
nU OPERATION 
vo, SC&sSCli2diIf) 41 
VB, SCeATCAM3 8 (SHR) SCRATCHM 
NO OPERATION 

NO OPERATION 
DEsBSCRAICAHP (128171) 43777 
UB, SCRArCeHPss (0) 
NO OPERATION 

NO OPERATION 

Freee 
FREEw 

Freee 

FREES 

PREE® 
FREEW 
FREE® 

Frees 

FREE® 

FREE® 

FREE@ 

PREE® 

Freee 

PREE® 

FREE 

FReE®s 
FREE® 

FREte 
FRice 

FREE® 

Freee 

FREE® 

Freee 
FReewe 

FREE® 

FREE® 

FREES 

Freee 

Fate 
PREE® 

rREE® 
PREE® 

FRKeke 
FREE® 
FREE® 
FREE® 
FREEe 
PREE® 

FREES 

FREE® 

PREE® 

FREES 

FREeEe 

FREES 

FREE® 
FREE® 

FREE® 

FREE 

FREES 

KeCSeNbadlonepedy SuHEtT 16 OF 26 
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/SUBROUTINE@@SHIFT SCRATCH RIGHT PEk SC, 
/8C CUNTAINS 2'S COMPLEMENT OF NUMBER UF 
SHR, 

SHRib, 

SHRIA, 

SHRi, 

SHR, 

RwWwe, 

Rami, 

U6, SCsesc 
Ob, SCssSCCi2sITIK14 
NO OPERATIUN 

Ve, SC#-SCli2ZBIF 414 
NO OPERATION 
DB, SCseSClCi2sItini4 
Do, SCeaSCli2alTi“i 

UB, SCRKATCAHM3 a (SHR) SCRATCH 

DB, SCRATCANZ SESHR) CEXTISCRATCHN 

Do», Sr -(onPss (SHR) (ExT) SCRATCH 
NO OPEKal ION 
UB, SCHATCHPS8 (SHR) LEXT) SCRATCHP 
Do, SCRATCHRSS SHR] CEXTI SCRATCrR 
Od, SCRATCHS2 a (SAR) CEXTISCRATCHS 

Dd, SCRATCHT SS (SAR) CEXTISCRATCHT 
NO OPERATION 
De,s TEMPS BSCRATCHN 
ve, TEMPS@SCRATCHS 
Vd, SCKATCHTSaTEMP 
UB, TEMPS eSCRATCHR 

Do, SCKATCHSSSTEMP 

ve, TEMP SBSCRATCHP 
OB, SCRATCARSSTEMP 
Db, TEMPS eSCRATCHN 
OB, SCRATCHPSaTEMP 
De, TEMPS sSCRATCHM 
Ud, SCRATCHNS STEMP 
Ob, SCKATCHMS 8 (SIGN) SCRATCHM 

DECREMENT SC ONCE FOR LEACH SHIFT, 

8 Is LOsvev aT FIRST FIVE STEPS FOR 

IF uP, RND (1240) 
IF TEMPZERU, RNO (1240) 
IF MOVE OK, NMIa (1215) 

IF NORMED, NMIG6 (1257) 
IF NOT EP, NM1LS (1282) 
IF NORMEV, VMLis (1215) 
TEST OVFLO 

GO TO, NMIXA (1204) 
TEST QVFLU 
LO TO, NMIO (1257) 

TEST UVFLO 

IF NOT €P, NMIS (12351) 

GO TU, NMI’ (12061) 
69 TO, NMIL (121) 
LF NORMED, NMLSA (12356) 

TEST OVFLO 

GU TO, NMIS (1292) 
TEST UVFLO 

If FORSIOVEN, NMIS (1250) 
IF EP, NMIZ (1247) 

IF TEMPSGN, RNOI (1254) 

IF TEMPZERO, RNU4 (1255) 
IF OP, NMIZF (1247) 
IF FORBIDDEN, OVREC (1465) 
RETURN 

TEST OVFLO 
RETURN 
GO TO, RNOZ (1243) 
If OP, NMI7Z (1247) 
IF TEMPZERO, NM17Z (1247) 
GO TO, NMI4 (1281) 

USE WORD MOVE IF POSSIBLE. 

FREES 
FREE 
FReEw 
FREE® 
FREE® 
FREES 
FREE® 
FREE® 
FREES 
FREE® 
FREE® 
FREE® 
FREE® 
FREE 
FREE&E® 
FREE@ 
PREE® 

FREE® 

FREE® 
FREE® 
FREE® 

FREES 

FREE® 
FREES 
FREES 
FREE® 

FREE® 
PREE® 

/SUBROUTINE@@EXCHANGE SCRATCH AND TEMP FRACTIONS, 

EST, 

ESTI, 

OB, TEMPSSSCRATCHM 
VB, SCRATCHMSsTEMnPi 

DB, TEMPISSTEMP 

OB, TEMPS aeSCRATCHP 

Db, SCRATCHPSSTEMPS 

08, TEMPStaTEnP 

0B, TEMPS@SCRATCHR 
OB, SCRATCHRESTEMP4 

Ob, TEMP43aTEMP 

UB, TEMPSeSCRATCHS 

OB, SCRATCHSSSTEMPS 

DB, TEMPSEsTEMP 

Db, TEMPSSSCRATCHN 

DB, SCRATCHNSSTEMP2 
Od, TEMP2taTEnP 

FREE* 
FREEw 
FREE®e 
FREE 
FREES 
FREE® 
FREE® 
FREES 

PREE® 
FREE 
FREE 
FREEe 
FREE 
FREE®e 
FREE® 

SHIFTS ON ENTRY, @ AT EXIT 

IF EXPFLe SHRIA (1264) 
RETURN 
IF EXPFL, Ram (3580) 

IF EP, SAR2 (1275) 
IF EXPFL, SmR1i (1266) 
RETURN 

IF EXPFLy, SMR (1266) 

RETURN 
IF NOT EP, Kwed (1310) 

GO TO, SHRIB (1261) 

IF NOT EP, E811 (i530) 

RETURN



1538 

13354 

1535 

1ddso 

1357 

1940 

1341 
1342 

1549 

1544 

19435 

134o 

1547 

145v 

135] 

1352 

1953 

13554 
13555 

1350 

1395/7 

156u 

1960] 

1562 

l4du 

1461 

142 
1409 

1404 

1405 

14¥0 
1407 
1410 
141) 
1412 

1419 
1414 
1419 
i4io 
1417 
1420 
1421 

1422 
1423 
1424 

1425 
1426 
1427 
1438 
1431 
1432 
1438 
1434 
14355 

1436 
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“7PaGe lo 
/SUBRUUTINE@emyVE FAC FRACTION TO SCRATCH, 
Pe TOS, Up, TEMPssFaCa 

FTOS1, UB, SCRATCHMS aTEmP 
UB, SCRATCHT38 (4) 
Od, TEMPS BF ACP 
UB, SCKaATCHPseTenP 

Ud, TEMPS BFACR 
Ui, SCRATCHRS STEMP 
Vor TEMP3 SF ACS 
Od» SCRKRATCHSi sTemP 

FIUSE, Uo, TemPssFaCn 

Ote SCralCani sTenP 

FTOS3, ude SCRATCHPE8 (oe) 

FREES 

FREE® 

FREE® 

FREES 

FREE® 

FREE® 

FREES 
FREE@ 

FREE® 

Freee 

FReee 
FREES 

IF NOT EP, FTUSS (1546) 

RETURN 
GU TO, FTUSe (1544) 

VIOTTTTLATELETOOOTTT EA PRONE SCRATCH TQ FAC AND EXLTASSSAIAIISS 
STUF, Ub, TEMPS BSCKATCNHN 

ShUr1, Us» Faces sTemP 
Do, TEMP? aSCRATCHP 
Ud, FACPSaTemP 
Us, TEMP28SCRATCHK 
Db, FACR&EsTEmP 
Ud, leEmPstsSCRaTCrs 

Va, PACSSSTEMP 

STUF2, Ub, TemPs@SCRATCHN 
Od, FACNS aTEmP 

STOFS, Uo, PACNSSTEMP 
Od, TEMP7, FACE? 8 (8) 

KeCSeMe4lbeuny SrteT lo UF 26 
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FREE® 

Freee 

PREL® 

FREE® 

FREES 
Freee 

FREE® 

FREE® 

FReEee 
PREE® 

FREE® 
FREE®@ 

IF NUT EP, STUF2 (1597) 

IF TemMPZeRU, STUFS (1561) 
ExTest 
IF OP, END (16125) 
EXTEST 

VIELOTTTITELOTELIELOATING POINT ARITHMETICSSSSSSSASSIIITIIIIIIATSE 

e140 
POINTERS TO THE ARITHMETIC ROUTINES 
VPAOD, Us, TEMP? SF ACM 
FADU, Ub, TEMP7SeF ACE 
FMUL, ve, TEmMr/s ar ace 
FUlV, vess(SrniJr acm 
IMUL, DBsaTEMP2 

JRECOVER FROM UVERFLOW, USED BY FP AND EP NMI, 

OVRECe Do, SC&asC(iesifiani 

Dd, SCRATCHMss (UVEREC) SCRATCHM 

DBr SCRATCHNE 8 (SHR) CEXTISCRATCHN 

Ode SCRATCHPS8 (SHR) CEXT) SCRATCHP 
Dd, SCRATCHR a (SHR) CEXT) SCRATCHR 
LB, SemATCHSt a (SHK) CEXTISCRATCHS 

J//7/0PADVe@ADU FIXED POINT FAC AND TEMP///// 
DPLUS, Ob, SCRATCHMSsTEMP 

Ub» SCRATCHNSSSCRATCHN(1261T) TEMP2 

DB, SCRATCHMSBSCRATCHM(I2ZB1T) CEXTI TEMP) 

DPLUS1, NU OPERATION 
DPADU, NO UPERATIUN 
DPADD1, NO OPERATION 
DPADD2, Od, TEMPZSSCRATCHM 

SACCLACCELOATING PUINT ADDSS/SAS/ S147 
JFIRST TEST FOR ZERO ARGUMENT. 
FPLUS, DB, SC3sTEMP7 

DB, SCRATCHES BTEMP7 
Ob, TEMP7, SC8eSC (MINUS) TEMPS 

7NOW FIND SMALLER EXPONENT. TEST FOR OVERSHIFT. 
NO OPERATION 
NO OPERATION 
NO OPERATION 

Des SC3SCMINUS) TEMP7 
OdsaSC (MINUS) M38 
Detesc (MINUS) M75 

FPLUS2, NO OPERATION 
NO OPERATION 
OB, TEMP68eF ACE 

Free 
FREE 
FREE 
FREE 
FREE®e 

FADD, 

FREE® 
FREGe 

FREE® 
FREE®e 
FREES 
FReee 

FREE® 

FREES 

FREE® 

FREE® 

FREE® 
Freee 

FREES 

FREE® 

FREE® 
FREES 

FREES 

FREE® 

FREES 
FREES 

FREE®e 
FREE 
FREE®e 
FREE® 

FREES 

GO TO, OPLUS (1413) 
GO TC, FPLUS (1422) 
GO TO, Ffimes (1472) 
GO TO, FUUO (1562) 
GO TO, IMUL2 (1548) 

Fuly 

TEST OVFLU 
IF NOT EP, RNU (1240) 

RETURN 

SUB, FTUS2 (1544) 

TEST OVFLO 
If MEM, VEPOS (9935) 
GO TO, STOFL (1398) 

If TEMPZERG, PADDI1 (1453) 
SUB, FTUS (1333) 
IF FACZERO, FAOD® (1455) 

If OVFLO, FADD (1457) 
IF EXPFLe FPLUSI (1462) 

IF NOT EP, FPLUS2 (1433) 

IF SGN, FADOIA (1468) 
Sus, EST (1314) 

ZALIGN NUMBERS, SMALLER NUMBER IS IN SCRATCH§ SC CONTAINS EXP DIFF. 

/OLFFERENCE IN EXPONENTS IS SMALL ENGUGH THAT A NUN@ZERO 

/NUMBER WILL BE IN SCRATCH AFTER THE SHIFT. 

Fadu4, NO OPERATION FREE Su8, SHR (1268)



143/ 
144v 
1441 
1442 
1449 
1444 
1449 

1440 
144/ 

1494 

1451 
1452 

1459 

1494 

1489 

1450 

1457 
i4ou 
14601 

1462 

1460 
1404 

1409 

1960 

1407 

147K 

1471 

1472 
14758 
1474 

lava 

1470 
1477 

150. 

lowi 

ls02 
1508 

1964 

19095 

19”6 

130/ 
19.8 

4911 

1512 
1913 

1914 

A915 

150 
1517 
152d 
1921 

1522 

132s 

1924 
19295 

1920 
1527 
153u 
1931 

41532 
19988 
1554 
1555 
1536 
1397 

1540 
1543 
1542 
1543 
1544 
4949 
1540 
1547 
155% 
155) 
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4aD0 FRA 

Fa, 

PALU7 » 

JNURMALI 
PAULUS, 

FAUUY, 

KeCS@emMe4dloqdey¥ Smte lf 1% UF 206 

CTIONS 
OB, SCNATCHSSSSCRATCHS (12617) TEMPS 
Li, SCRATCHRS @SCRATUHR(I261T) CEXTI TEMPS 
Ob, SCRATCHPSSSCRATCHP (1261T) (ExT) TEMPS 
UB, SCRATCHNS@USCRATCHNGL261T) Lex) TeMP2 
Ud, SCRATCHMS BSCRATCHA(L2617) CEXf) TemPi 
Vo, sCssfemPo 
NO UPERATLON 

ZE RKeSuLte 
NU UPERAT LUN 
vo, TemP7iasC 

FREE®e 
PREE®e 
FREE 
FREE® 

FREE 
FREE@ 
FREE® 

FRee® 
FREE® 

/CLEAN SULRATEH IF NON@ TRAPPED EXPUNENT UNULERFLUA 

FALUDA, Uo, TemP7 say) 
/oTuRe IN EITHER MEMORY UR FAC, DEPENDING UN UP 
PAUUILE, OB, SCRATCHES STEMP7 

Ud», FPaCEs STEMP7 

sZenus IN TemP, FaC riULUS ANSWER, 

FADULI, 

frac Is 
FADUW, 

Uo, TemPssFaCcn 

NO OPERATIUN 

ZERO OR OVERSMIFT UCCURRED, TeMP AULUS 
DB, SC&afeMPo 

NO OPERATIYN 

FREE® 
COVE. 
FREE® 
FREE® 

FREE® 
FREE® 

ANSAER, 
FRiew 

FREE® 
JUIFP IN EXPONENTS 9O GIG THAT Tre SnIFT SUDoTRACTION 

IF NOT EP, FB (1467) 

IF OVFLO, FADL2 (1470) 

SUB, NMI (1177) 
IF NZSET, FAavuiv (1451) 

Sus, CLRS (21112 

IF mEm, VEPOS (953) 
GO TO, STOF (1347) 

SUB, FTOSI (1554) 
bY TO, FADUS (1446) 

SUB, EST (1314) 
GO TO, FADDS (1446) 

IF EXPFLe FADUG (1455) 

GU TO, FADUOS (1446) 

IF NOT EP, FPLUSS (1464) 

IF SGN, FAUDS (1455) 
GO TO, FADU4 (14356) 

GO TO, FaoUu7 (1443) 

SUB, OVREC (1429) 
GO TO, FADU9 (1447) 

JUVERPLUMED, SC FLAG TELLS HAHICH ARGUMENT LANGER, 
FavUl, NO OPERATION FREE® 
FAUULA, Uo, TEMP78eF aCe FReEE® 

OB, SC2aTEMP7 FREE®e 

TEST FOR UVERSAIFT, out BYPASS EXCHANLE, 
PPLUS1- DoseSCinINJS)] NSU FRreew 

UosesC (MINUS N73 FREE® 
FPLUS3S» NO OPERATIUN FREE® 

NU OPERATION FREE® 

NU UPERATlUN FREE® 

JO1TAKT FR auu, 
Poe Vor SCRATLCANZBSCRATCHN CI 261T) TEMP2 FREE® 
SRECUVER FRUM UVERFLUA, 
FaDU2, NO OPERATION FREES 

NO OPERATION FREce 

SOSACCECSFLOATING AND FIXED POINT FRACTIUNAL “SULTIPLYS/SS///0407/ 
/MULTIPLY IS UIJRECT MULT UF SIGNED 2'5 CUMPLEMENT NUMBERS, WITH 

CTIUN FUR NEVATIVE MULTIPLIcR, ENTER wiTh TEMP FLAGS 
ECK FUR ZERU FACTOR. EXTEND SIGN Or TemPi INTO TEMP, 

“A CunRRE 

fseT., Cr 

FrimMes, 

SMULTIPL 

/PaAbe IY 

IF MULT 

PMUL2, 

/NGRMALI 
Re 
/ALO EXP 

FMULS, 

Oo, TEMASSTEMP) 

Us, TEMPSS(SIGN] TEMA 
Db, SC&talenP7 

Y PRACTIUNS 

NU OPERATION 

voseF ACS 

SCRATCHPSSSCRATCHP (MDS) TemP2 
Use, TEMP7&2aSCRATCHN 
VotsFaCR 

SCRATCHRSESCRATCHR (10S) TEMPS 
Ud, TEMP7SBSURATCHP 
DbB38sF AGP 

KeCS=n84ivedveos SeteT 2u OF Zo 

SCRATCHSS8SCRATCHS (muS) TEMP 4 
OB, TEMP73 aSCRATCHR 

UoseFaCn 
SCRATCH &8SCRATCHT (6DS) TEMPS 
DB, TEMP7saSCRATCHS 
vBssF ACN 

MOMs aman (MOS) 

FREE® 
FREE® 
FREE® 

rPREE® 
PREE® 
FREE® 
FREE®e 
FREE® 

PREE® 
FREE® 
FREE® 

FREE® 

FREE®e 
FREE 

FREE® 

FREE® 

FREE® 

FREE® 

IPLIER IS NEGATIVE, a CORRECTIUN IS REQUIRED, 
NO OPEr.Tiun 
ZE (CIF NuT OP), RUUND OFF RESULT IF NUT 

NO OPERATION 
ONENTS, TEST FUR EXPONENT OVERFLUB, 
DB, SC&aSCli2zeiT) TemPo 
NO OPERATION 

NO OPERATION 
NO OPERATLUN 

FREE® 

EP MUDE. 
FREE® 

FREE: 
FREE 
FREE® 
FREE® 

IF TEMPZERO, FADDSA (1456) 
IF FACZERO, FADDVA (1456) 
Sub, CLRS (1111) 

IF NUT EP, FMULA (1532) 
PRESET BIT COUNT 
CSUB, MULSA (1556) 
SUB, R2mMA (1125) 

CSUb, MUL4A (1555) 
SUB, R2M0 (1125) 

CSUB, MULSA (1594) 
SUB, R2ME (1121) 

C3uUb, MULOA (15935) 
SUB, R2MF (1117) 

CSUB, MUL7ZA (3552) 

IF FACSGN, FMULG (1522) 

SUB, NMI (4177) 

IF OP, OPADOL (1428) 
TEST OVFLO 
GO TO, FaDv9 (1447) 

/CORRECTION FOR NEGATIVE MULTIPLIER@@SUBTRACT 2eMULTIPLICAND 
PMULO6, 

NN,» 

Py 
Me 

DB, SCRATCHSS@SCRATCHS (MINUS) TEMPS 
DB, SCRATCHSS aSCRATCHS (MINUS) TEMPS 
NO OPERATION 
Dd, SCRATCHRS GSCRATCHR (MINUS) (EXT) TEMPS 
Dob, SCRATCHNS ©SCRATCHN [MINUS] TEMP2 

08, SCRATCHMEaSCRATCHM (MINUS) (EXT) TEMPS 
UB, SCRATCHPSSSCRATCHP (MINUS) (EXT) TEMPS 

Ody SCRATCHNS SSCRATCHN CMINUS) (EXT) TEMP2 

MULTIPLY FRACTIUNS@"UP UR FP 

PMUL4, OBssFACN 
SCRATCHPSESCRATCHP (MDS) TEMP2 

DB, TEMP7%aSCRATCHN 
OBraFaCn 
SCRATCARIESCRATCHR (MOS) 
NO OPERATION 

FREE® 
FREE® 
FREE®e 
FREE® 
FREES 

FREEw 
FREE® 
FREE 

FREES 
PREE® 

FREE 
FREE 
FREE 
FREE® 

SuB, N (1825) 
SUB, N (1525) 
GO TO, R (15358) 
IF EP, ™ (15350) 

RETURN 

GO TO, P (1927) 

PRESET BIT COUNT 
CSUB, MULSA (1556) 
SUB, R2MA (1125) 

CSUB, MUL4A (1555) 
GO TO, FmuL2 (1914) 

VOLCCCO COLA CLEC CSEGNED UNTEGER MULTIPLY*@=*0P MUDE ONLYSSSSSS//14/ 

IMUL2, DB, TEMASSTEMPS 
OB, TEMPS@ (SIGN) TEMA 

NO OPERATION 
OB ssFaCeM 
SCRATCAHNE SSCRATCHN (MDS) TEMP] 

DBsaeSCRATCHN 

OBS eF ACN 
SCRATCHNESSCRATCHN (MDS) TEMP2 

DB, SCRATCHMEUSCRATCHM (SHR) (EXT) 

DB, SCRATCHNS SECRATCHN (SHR) (EXT) 

FREEe 
FREE® 
FREE 
FREE® 

FREE@ 
FREE® 

FREE® 
FREES 
FREE 
FREES 

IF TEMPZERO, FAVDDA (1452) 
IF FACZERO, FADD9A (1458) 
$U8, CLAS (1111) 
PRESET BIT COUNT 
CSUB, IMUL2 (1500) 
PRESET BIT COUNT 
TEST OVFLO 
C8uB, ImMUL2 (1508) 

GU TO, FMUL2 (1514) 
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MULTIPLY SUSNHUUTINES 

1552 MUL7ZA, SCKATCHTS8SCRATCHT (MDS) (EXT) TEMPS FREES 

1550 MULOA, SGRATCHSSSSCRATCHS (MDS) (EXT) TEMPS FREES 

1954 MUL DSA, SLRATCHRS SSCRATCHR (MDS) (EXT) TEMPS FREE® 

1959 MUL 4A, SCRATCHPSSSCRATCHP (MDS) (EXT) TEMPS FREE 

1550 MUL dA, SCRATCANS ®SSCRATCHN (MDS) (axT) TEMPS FREE® 

15$/ SCRATCHMS SSCRATCHM (493) (EXT) TEMP FREE® RETURN 

15608 imuL2, NU OPERATION FREES TEST OVFLO 

1901 SCRATCHMS BSSCRATCHM (mys) (ExT) TEMPL FREE® RETURN 

VICOCCTLEAELUATING AND Fiktu POINT DVIVIDESIIIIIASSE 
7SHIFT LINK HULDS FAC SIGN aT ENTRY, CHECK FIRST FOR ZERO OIVISOR 

/(SET DIVZERU FLAG ANU EX1T)9 IF IN FP OR EP MODE, MAKE SURE 

/DIVISOR NORMED@oIF NOT, DU ITS Tren CHECK FOR ZERO DIVIDEND (ANS 

JALREADY IN FAL) e OR FRACTIUN SIGNS AND MAKE SIGN OF TEMA 

/EWUAL TO SIbN OF RESULT. SETTING ubel AT "FQUOE" 

/FURCES CURRECT FiroT olVive OPERATIUN, SINCE MAROWARE 

JEXAMINES DULL TO DETERMINE wehaT TO UO6 Tee OLVIVE IS a NON@ 

/JRESTURING DIVIDE OF A SIGNED DIVISUR ANU A POSITIVE DIVIDEND. 

1562 rulO, bo, TEMASS (SMR) (exT) FREE If TEMPZERO, FULVS (1658) 

1563 Dé, SCRATCnPts (0) FREE IF DP, FuuOZ (135728) 

1504 Lo, SCRATCRT3e(8) FREE IF NORMED, FQU02 (1578) 

1695 Go, SC&8sTEmPo FREES SuB, EST (1514) 

1566 NO OPERATION FREte SUB, NMI (3177) 

1967 ub, TEMPOssSC FREc® Sub, EST (1314) 

1979 PULO2, Ud, TEMPS SFACE FREE® If FACZERO, CLRFAC (18528) 

1971 vo, SCisTEP FREE® Sub, FTOS (1393) 

1972 vo, TEMPS eTEmP) FREE® If FACSGN, FOIV1 (1624) 

1973 PUUUL, Ude TEMASSTEMACI2BIT) TEMPS FREE® PRESET BIT COUNT 

1974 veseKi FREE® IP NOT EP, FOIVIB (1652) 

1579 SCRATCH sesCRaTCrt (M038) FREt® CSuB, DIV6GA (1661) 

1o70 MuUMs SUG FReee PRESET bIT COUNT 

1977 SCKATCHISBSCRATENT LADS) FREE® CSUD, OIVOA (1601) 

10ve MUNS8UD FREES PRESET oi Tt COUNT 

low) SCRATCHS 8 SSCRATCHS (m0S) TEMPS FREES CSus, OIVSA (1662) 

1002 mQPssu0 FREE® PRESET BIT COUNT 

lous SCRATCHRESSCRATCHR (myS) TEMP 4 FREE® C$UB, VIV4A (1663) 

1004 MukseDo PReEe PRESET BIT COUNT 

16005 SCRATC HPS S3ICKATCHP LeuS) TEMPS FREE® CSuB, DIvSA (1664) 

sMUve GUUTIJENT INTO SCRATCH 

1000 SCRATCHS8808 FREE® 

1007 Vo, SCRATCAT3 8 (06) PREE® 

lols 06, TEMPSSMOR FREE® 

lol) Vo, SCRATCAHRS#TEMP FREES 

loled ba, TEMPS 8huP FREE® 

lols Uo, SCHATCHPS BTEMP FREC® 

16014 PULV2, vo, TEMPS e4uM FREE® 

1615 Db» SCKATCHMSSTEMP FREES 

1016 Vo, TEMPS ENON FREE® 

1017 vossTena FREEe 

102d Gde SCRATCANSSTEMP FREES IF TEMPSGN, Fulv4 (1644) 

/NEGATIVE WUOTLENT af THiS POINT INUICATES UlvVIve UVERFLOS, 

1021 FulV3S, NO OPERATION FREE® If SGN, FOIVE (1626) 

1622 PULV¥, NU OPERATIUN FREES SuB, NMI (1377) 

1020 FULVS, Db, SC&8eSC (MINUS) TEMPO FREES GO TO, FMULS (1917) 

K=LS-nbdl dodged Sr€cl 22 vF 26 

sPaut 21 

/COMPLEMENT SCRATCH IF FAC IS NEGATIVE TU MAKE DIVIDEND ALWAYS POS, 

1024 Fulvi, SO OPERATION FREE® SUB, COMPS (1359) 

1025 NO OPERATION FREe® GO TO, FaUds (1975) 

/CUMPLEMENT RESULT IF TEMA NEGATIVE, 

1026 Folv8, NO OPERATION FREES $UB, COMPS (1159) 

1627 NO OPERATION FREE® GO TO, FOIVS (1022) 

JOLVISOR IS ZERO. SeT “VIVIDE BY ZERU" FLAb, exit. 

16030 FUlV@, NO OPenal lon FREE®e SET OIVe 

1031 NO OPERATION FREE®e GO TO, EXSTRT (1008) 

400 24e8]T OLVIve 

1632 FulVie, ScRalcne 2: SSCRATCHP (MOS) TEMPS FREE® CSUB, OIVSA (1604) 

1039 MUM3 800 FREE® PRESET BIT COUNT 

lode SCKATCHPSS3SCRATCHP (MDS) TEMPS FREE® CSUB, DIV3SA (16604) 

1059 MuNS e000 FREE 

1630 SCRATCHPSSSCKATCHP (MDS) TEMPS FREE® SUB, OIVSA (1064) 

1637 SCRATCHP 8 8SCRATCHP (MDS) TEMPS FREE® $UB, DIVSA (1664) 

1640 Odss (Snr) De FREE® 

164) SCRATCHPS@ (SHR) (ExT) PREE® 

1042 Dose (SHR) O08 FREE® 

1643 Vb, SCRATCHP3 8 (SHR) (EXT) SCRATCHP FREte GO TO, FUlv2 (1014) 

/OVERFLOW UCCURED. 
7UP MODES OVERFLOW IS BY AN UNKNOWN AMUUNT, SET OP OVFLO BIT, 

/FP, &P MODESS GVERFLON GY ONLY ONE SIT, SINCE OIVISOR 18 FORCED 

7TU BE NORMALIZED BEFURE THE DIVIDE, RECOVER, RESULTING 

/ANSWER IS CORRECT, 
1044 Pulv4, NO OPERATION PREEe lf SGN, FOIVII (1650) 

1045 FULVI2Z, VESBKS77741 FREE® If oP, FOTVIS (1656) 

1646 NO OPERATION FREE® SUB, OVREC (1485) 

1647 NQ OPERATION ; rPREE® GO TO, FUIVS (36283) 

1650 PULVi1, YBS8K3S77704 PREE® IF OP, FOIV1I3 (1656) 

1091 NO OPERATION FREE IF FORBIDDEN, FulvSC (1654) 

16052 NO OPERATION FREE® Sub, COMPS (1139) 

1653 NO OPERATION FREE® GO TO, FOIV’2 (1645) 

/UVERPLOW SPECIAL CASE@"ANSWER IS EXACTLY 6000 60008, 

1054 FUIVSC, NO OPERATION FREES SUB, NMI8 (1256) 

10995 NO OPERATLON FREE GO TO, FOIVS (1625) 

7ZAN ADDITION waS FORCED AT FOIVIL OR FOIVi2 THAT WILL ALWAYS 

/OVERFLOW, IN OROER TO SET OP OVERFLOW BIT 

1696 FOIViIS, NO OPERATION FREE® 

1657 DBtaTEMA FREEe TEST OVFLO 

1060 NO OPERATION FREES GO TO, FOIVS (1621) 

/OVIVIDE SUBROUTINES 

1061 DIVGA, SCRATCHSS@SCRATCHS (MDS) (EXT) TEMPS FREES 

1062 OIVSA, SCRATCHRESSCRATCHR (M08) (EXT) TEMP 4 FREES 

1663 OLV4A, SCRATCHES BSCRATCHP (MDS) (EXT) TERPS FREES 

1064 DIVA, SCRATCANS SSCRATCHN (MOS) (EXT) TEMP2 FREE® 

1665 SCRATCHMSSSCRATCHM (MULST) (EXT) TEMPL FREE® RETURN
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JPAGE 22 
/MAINTENANCE FIRMWARE 
/I0T 6556 GETS YOU MERE VIA LUCATION 17 

#1700 

/VERIPY 

/ 
4877777 
MAINTIL, 

/8udeKrd 

/avdvel 

43777706 

(200862 

43277778 

/3000es 

4877772 

/av00l4 

4377704 

(80200 

4a77751 

4203777 

4877790 

4387/7765 

THAT CUNSTANTS ARE CURRECT 

ba, FACES 8m) 

Vose(v) 

Wo, PPC, TemPisani 

D6, FaChsane 

Us, Xo, TEMP22BKe 

Vo, FACNS M5 

Us, OPADD, TEMP STSAS 

Go, FACP3 E46 

Do, APTP, TemP4teni 4 

Do, FACRISM14 

Do, Tema, TEMPOS BK2000 

Uo, Facs3 8427 

Do, TEMP6, SC88K3777 

Uo, SCRATCHES aMSe 

Do, TesP7, BAS BM79 

JREVISIUN NUMBER FOR THIS MICRO CODE, 

/TRE REVISION NUMBER IS A THO DIGIT NUMBER ANU USES THE FULLOWING 
/CUNVENSIUN TaBLe 
4 
4/ 
4/ 

4/ 
4s 
4/ 
4/4 7REV 

vMoad, 

VLSoe 

/svarRout 

48 

/SUBRUUTINE EST WILL EXCHANGE SCRATCHM@S with TEMPied 

(PAGE 23 

/CRECK R 

/avevel 

13208062 

4877750 

4400008 

4860014 

4262000 

4803777 

4877777 

4903777 

4*77765 

18777356 

vIGlT NUMBER IW Uo 

) é 3 
1 «4 6 

2 K2 7 
KS 8 

4 m1 ] 
NUMBER IN LUCATIUNS VASo0 ANU VLSO 

Dess te) 

0638 (0) 
INE FTUS WILL mOVE Fac TO SCRATCH 

vVesSSCRATENT 

neCSemsdlved=9 Sreey 24 

EGISTERS FOR CORRECT VALUES. 

Oss sFPC 

Obsaxke 

UBssaR 

bos sUPAQY 

Obs aaP' 

DBssTEMA 

vese3sC 

OsseF ace 

DB ssTEMPS 

DosaTEnP7 

VB saSCKATCHE 

(CHECK ThE avd FUNCTION 
46877747777 28038771 

VosesC lo) TEMPS 

(0260090001491 862015 
DBISSCRATCHS (lo) K14+1 

1777764 (126178) 2¢1008801 
DBsexaligBIt) TEMPI 43 

/CRECK [RSR) 
477750307775 

10777500603777813774 
06888 (RIK) SCRATCHE 

(RSR) 841577 
063806 (R3R) 8C 

40 TO SCRATCHE 
08, SCRATCHES# (8) 

/CHECK TRAT SCRATCHE 18 0 
OB, SCRATCHES @ (ROR) SCRATCHE 

smeeTyT 23 OF 20 

VIGIT 

uF 20 

FREE 

FREE 

FREE 

FREE 

FREE 

FREE 

PREE 

FREE 

FREE 

FREE 

FReE 

FREE 

FREE 

FREE 

FREE 

NUMBER IN Oo 

al 3 
mS 

“6 
"27 
M73 

Free 
FREE 

FREE 

S$uB, 

Sus, 

FTOS (13335) 

EST (1014)



KoCSoMB 41 000e9 SHEET 25 OF 26 

(PaGE 24 

JADORESS MULTIPLICATION 
(TIMES 2 (ACB) X2 

1744 08, SCRATCHRS8KS77743 FREE 

4 (4060414) 8018856 

17493 Od, TEMPESSCRATCHR (20) K14 FREE 

“TIMES 3 
41800S0e3e50110 

1746 DB, TEMP18e(3e)] TEMP FREE 

“Times 6 

72666006 8 24668 
1747 Od, FACKNSS (60) TEMPS FREE 

/R3R TO CHECK MSd OF ADORESS CALCULATION 
72066@ ® [RSR) = 02866 

1750 Oo, FACHSS(R3R) FACH FREE 

/CRhECK ABILITY TO ASK BITS, ROTATE AND ADO 

41900@ * 2690 612800 (RSR) 201290 

1751 OB, TEMASSTEMP<183>,@(RSRI TEMA FREE 
JAOD THE RESULT, OR IN THE "OR" STATEMENT BITS, PUT IN BITS 9n11 

1752 08, FPCSS(R3R)FPC FREE 
1753 O8tasaselFPC<3 83> FREE 

JCMHECK SUBTRACT (MINUS) 
4A @ NOT B @ CARRY & RESULT 
46 MINUS 8 8 @ 

1754 O8se (mInJS) FREE 

/@7h1e1 
1755 OB SsSCRAICHT CM INUS) ME FREE 

JUVERFLOW RECOVERY 
/8ET SIGN BIT © COMPLEMENT. REPLACE SIGN BIT AND ALL OTHER BITS 

/SHIFTEO RIGHT 
42066 (COVERFLOw RECOVER) § 9055 

1756 DOte (OVFREC) FACH FREE 

S/CHECK SntFT LEFT (32 BITS) 
/2@00e1 SHE: 8 4092 

1757 DB, SCRATCHY 88 (SNL) K200041 FREE 

4 06008 © OTT IN LINK 
1760 DG, SCRATCHY SS (EXT) (SHLI SCRATCHT FREE 

. 4 80611 
1761 08, SCRATCHISSLEXT) CSAL) SCRATCHT FREE 

4 86022 
176¢ 08, SCRATCHT 8S (EXT) (CSHL) SCRATCHT FREE 
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(DATA BREAK TES” 
JOEPOSTT ALL 3°S IN LOCATION 35 
SNOTES SUBROUTINE "EXSTL" REQUIRES APTP BE 1 LESS THAN 

C/LOCATION WHERE BREAK IS TO OCCLx. 

1763 Dose lszaltymd FREE SUB, EXST’ (165) 

/DEPOSIT ALL @ 1¥ LOCATION 7777 

4SET APTP TO 77756 
1764 06, APTPSECi20TTI M1 FREE 

1765 OBe APTPSSAPTP (IZBIT) 41 FREE 

1766 0838 (el FREE SUB, EXSTi (168) 

TEST “IELO LOCATION, TEMPS1085S0 AT START, 
1767 08, FIELOSsTEMP FREE 

17706 063s (0) FREE 

1771 DOsaFIELO FREE 

LEAVE ROUTINE WITH INTERRUPT 

1772 NQ OPERATION FREE 

1773 NO OPERATION FREE 

1774 NO OPERATION FREE GO TO, FLAG (1)



4 uy Oi-S-BIvsws yy | 2 | ] AI8 wagon 3909/32! 
This drawing and specifications, herein, are the prop- 
erty of Digital Equipment Corporation and shell not be 
reproduced or copied or used in whole or in part as 
the besis for the manufecture or sale of items without 

written permission. 

COPYRIGHT ©)iavG DIGITAL 
EQUIPMENT CORPORATION 

FIRST USED ON OPTION MODEL | o7y DESCRIPTION PART NO. eM 
M841 PARTS LIST 

> 
- MEQUIPMENT eg OMNeRBRGIsIEE CORPORATION 

MAYNARD, MASSACHUSETTS 

TITLE 

AR FPLA 
Olw 3/3 PATTERN SPEC 
eit 

S NEXT HIGHER ASSEMBLY 230 Q| C5 

B-DD-M841;'-@ SIZE|CODE NUMBER REV. 
x SCALE —7?—— KICS| M841I@-@-1G@ | * 
Oo SHEET ) OF & DIST. 
| A y) | 



K-C S-M84 10-@-12 SHEET 2 OF 2 
FPPBA PROGRAMMABLE LOGIC ARRAY UEC P/N 236f1C5 
Os Ay WHITE 1/15/76, REV 1/19/76 (ADD P/N) 

TRUTH TABLE (H@HIGH, L@LON, "*"SQONT CARE IF INPUT, 
IF OUTPUT) 1 

OR NOT CONNECTED 

PROV INPUT PIN OUTPUT PIN INSTRUCTION 

TERm 1310 89 © 7 6 S$ @ 8 2 4 23 22 23 28 19 16 17 16 15 14 33 
ee H kL Re # H ® © e© & & 8 © © »= © e©& #@ §, @ &§ b JNX 

61 HH AH & AH WH & MY RH RH & ee @ @& ee © «© @©= &§ &| & ® SETX 

“2 nmAwAk Hw wR & A Hb F 8 © © \e ee = | & & & SEB 
#3 wHAHwHwW wk Aw Hh HH e® e© © © = = © | © © = # LOX 
PY en ee, ee ee ee ee © = § = «= L @ ADdDX 
@5 oe ee Se | e © 2» £ © &§ © @ JSA 

06 ee ee Se = ee eo ©e | &§ © @& @ J8R 

07 ee ee OR * &£ = kL? &#© @ @ ATX 

66 HH H WH H WH WH WH & b&b FF 2? © @ & = © = &L & & © & XTA 
09 ee ee ee ee Se ee ee Oe Se ee TRAP 

12 L wee Re FF © © &= & ee ee 8 » © » &£ & ek ® TRaP 

ii e 2© © ©# & © © © 2 ® e@ © | x» ©«© § © © 2# & @ OIRFPe=DIRECT BASE PAGE ADDRESSING (NOT OP) 

12 x7" es » H &L = © © #§ #& # © H FF e 26©« |§ *= ® @® @# | OIROP@@DIRECT BASE PAGE ADORESSING (UP) 

13 °e ©« ee |, H ® @© @# & 8&® e© & @ WF 7s 8 &§ = © §£ @& @ 24eB1T ADDRESSING 

14 » &| WA AH RH © @ @ @ @ e© 8® # 4H x7» © £ = *® &§ & ® 24eBI1T ADDRESSING (LEA OR IMUL) 

15 »— = 2©@ &§ ©=§ &| 4# 4 H ® &@ & @& FW exe © &£ * *® &§ * b INCREMENT XRO@ (24"BIT OR INDIRECT ADURCSSING) 

16 t &§| © AH MH &L MW RH H & &@ 8 © © >7— 2£= &£ = &=§ §£ * & "NCREMENT XR@ (24°BIT OR INDIRECT, LEA OR IMUL) 

17 =“ 2 5©=©§ £ © © 4 H RH @ @ @& @ FW 7" e@e &§| = *® &£ & ® LJ NOT JNCREMENT (24eBIT OR INDIRECT ADDRESSING) 

> | -= 2 §£ = © & & @ £%BO NOT INCR (24°BIT OR INDIRECT AVUR@@LEA, LEAT, IMUL) 
i9 =“ -2£= 2©«=© §, | © © © &®= = ee © @ e ©«= &£ =} &§ &| ® 8 INDIRECT ADDRESSING 

26 LL &| &§ A RH © © @& 2 8 8 F&F 8 =» © &§£ = &| & * © INUIRECT ADORESSING (LEAI vR IMULI) 

2i t A & A HF RF © &® @ & © F&F © W e t&§ =§ ®= © e@ @» bt LTR (*UR"ED WITH BRANCH) , 

22 e A L A# AR HH SH ® & §, FF © @ x» s e© e= 2 &§ & ® BRANCH TRUE@mP aCe 

Ph | = 2© = = © &§ & @® BRANCH TRUE@=@FACrag 
a4 e mn &£ FA RW AH WH & RH F&F RH & @& z= © e®& e® #«# §, &§ ®@ BRANCH TRUEw=F aCe8g 

25 ee ee SO «“ 8® e e© ee» &§ & ® BRANCH TRUE@@AL WAYS 

246 - #4 L A Hw WH & AH KH KH © & © FH 7 © © © © &£ L © BRANCH TRUE@eFaAC era 
27 e w# & KH A WH kk AH L © HH @® © H 7" = © © # &L bk @ BRANCH TRUE@@F aCeo 
26 * H kL KH WH HH & OW HM bh 8 © OH e 2 © = = &£ & © BRANCH TRUE@FAC>e 
20 °° AH &| MH H RP & BL be = & * OF e e © © &©= &§ & ® BRANCH TRUE@@SIGN H NEGATED (Jal "*ST) 
38 e HAH LL H # © A HH HH RH & @& @& , © * e@ §, = § ® BRANCH FALSEewFAC KPO ° 

Si e AH LW wR WH A WR kK ?® RH & @ FF L 7 = = &£ = &§ ® BRANCH FALSEw=6 AC <Q 
32 e= A tL A FH WH A kL WR ARK kL f® 2 hm L 2? = 2© § @ & ®@ BRANCH FALSE=-FAC>O 

33 e* A LAH we WH & ff RH bh fF 8 © & L272 F 8 § * & ® BRANCH FALSEwaPAC8O 

34 = fA Lk A AH WA &. RF  * & FF © © , = = = &£ * &§ ® BRANCH FALSE=-PFAC <Q 

$5 -© H kL H KH H# & &L WH * H © @ L *= = = &§£ © &§ © BRANCH FALSEo=PFAC> a6 
36 e A kL RF AH A kL &E kB fF © HH @ OF L 7 *= © §, * &§ ® BRANCH FALSEm~SIGN NEGATIVE (JAL TeST) 

37 ss Se | , * Fs #« «# s # @® UNUSED INSTRUCTION : 

38 4H AH A FH ARH | F&F Ff Ff FF fF FF @& FF L 7° e* # 8 # *# ®@ UNUSED INSTRUCTION 

59 i  ,  .  )  . Sn ee a | L 7 ee e# e e # ® UNUSED INSTRUCTION 

40 i , oe | » * ®* &» &® 8 8&8 & UNUSED INSTRUCTION 

41 L ws &.AR ww -, = © © FF e© 8S © b °*§ © @ &® 28 @ @ UNUSED INSTRUCTION 
42 al 4 a a yi a lL 4 ‘a o e . e | L e = e e e o e NOP 

43 H H AH WH RH H & WR LF? e © © & = &- = © § © & @ STARTE 
44 e a e o e « o e w oe « e e e a a e o e = o e : 

45 =» s »@ e ro - 2 e e e oe oo a ” o s o a . = 

46 = .s . o » © = e o ry a » * o - . eo e e 2 e « 

a oe i] 2 e @ e Ld eo Ld e e oe i e e td = = = 2» 2
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