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TITLE FPP8A FIELD SERVICE INSTALLATION & ACCEPTANCE PROCEDURE

TITLE FPP8A FIELD SERVICE INSTALLATION & ACCEPTANCE PROCEDURE

REVISIONS L. General
DESCRIPTION ICHG NOJ ORIG DATE APPD BY DATE

REV

This procedure defines the performance standards required
of the FPPBA. The acceptance tests are the same for both
system installation or add-on of an FPP8A.

II. Inspection

After removing the FPPEA from the packing material
(if add-on), inspect the following:

1. Inventory the hardware against shipping list.

4 2. Ianventory the software against the software list,
if ordered.

3. Inventory prints against shipping list, if
ordered.

4. Check modules (M841@, M8411) for loose or broken
components. :

S. Inspect the cable for cuts or breaks.

IIX. Installation Procedure

There are no switches and/or jumpers cn either of
the FPPBA modules.

Install the modules in the top most slots available,
below the memories. Connect the BC02D from the M841¢
to the M8411. The cable can be folded and laid against
the front of the other modules as shown below.

CODE| NUMBER REV SIZE |CODE NUMBER REV

ENGZ - APPD , Isnzel
MGM’Q\I | matito v, | A [gp | FPRe-A-l A |sp FPPG-A-1

OEC 16.(3921070A.R873 SHEET _|__ OoF _3 DEC FORM NO Emcicssicmarocasn SHEET 2 OF _3

orA tora ORA 108 T,

! ENGINEERING SPECIFICATION BLGif2]  CONTINUATION SHEET

I TITLE FPP8A FIELD SERVICE INSTALLATION AND ACCEPTANCE PROCEDURE

Be@2D PLACEMENT:
DOWNWARD ,
FLUSH AGAINST
MODULE HANDLES

IV. Acceptance Procedure

Minimum Requirements

- 1. PDP8A with minimum 8K memory or PDPSE 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

. 5. Terminal (03-04 device code)

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

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

P Run Maindec-08-DJFBB for 20 minutes, no errors
are acceptabla. Type B for both instruction
i 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.

* Proorammers console is required only when
prograi. loading is via paper tape. The CLS
packages will have the Maindecs with the
diagnostic console package. Switch register
settings are done via 03, 04 terminal. See
Maindec listings.
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DIGITAL EQUIPMENT CORPORATION QUANTITY / VARIATION NOTES:
MADE BY  JACK MASON  |CHECK g i Py J - ¥ ANY VARIATION FOR THE .01 CAPS
DAT 4—8—7? S l?/?b 1 - é
N I X_ s~ ISSUED !!cllm - '
Y. kA 5 J5->2W S
S ®
o DRAWING NO. PART NO. DESCRIPTION = REF DESIGNATION
-T
1] D-MD-5011694-0-0 5011694 ETCHED CIRCUIT BD. 1
2 1000011 CAP, 47 Mmf, 140V 1 clgs
3 1001610 % CAP, .41 Uf 101 c4, C5, C8.- Clf@6
4 1002608 CAP, 18 Mmf, 148V 1 cig7
5 | 1905306 CAP, 6.8 Uf 35v, 10% TANT 3 cl, c2, c3
6 1300316 RES., 47d OHMS, 1/4W, 5% 67 R2-R6, R8-R12, R16-R22, R24-R73
7 1300391 RES., 1.5K OHMS, l1/4wW, 5% 4 R1, R7, R13, R23
8 1304854 RES., 5.11K OHMS, 1/4W, 1% 2 R14, R15
9 1905547 I.C., DEC 7474 1 E44
Tlo 1909486 IC., DEC 384 4 E5, E13, E22, E26
11 1909686 I.C., DEC 74¢4 8 E2, E19, E24, E35, E46, E8J, E1@Z, El18
12 1909704 IC., DEC 314 1 El7
13 1909705 I.C., DEC 8881 3 E28, E29, E32
14 1909929 IC., DEC 7417 2 E31, E39
15 1909934 I.C., DEC 8266 3 E54, E62, E66
16 1910091 I.C., DEC 7437 4 E6, E72, E73, E76
17 1910155 I.C., DEC 74¢8 4 Ell, E23, E36, E64
18 1910393 I.C., DEC 7384 1 E47
19 1910436 IC., DEC. 74123 1 E5d
z0 1910956 I.C., DEC 748 151 1 E59
21 1911315 I.C., DEC 8234 3 ) El, E21, E65
gL
) ]
(o}
oB
C
“THIS DRAWING AND SPECIFICATIONS. HEREIN. ARE THE PROPERTY OF DIGITAL EQUIPMENT ITITLE ASSY NO. size| coobe NUMBER aev.g’
CORPORATION AND SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN -UA- - -@-
PART AS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN FPP8-A CONTROL D-UA-M84107-7-4 B PL MB414-8-08 B
PERMISSION COPYRIGHT ©) 197¢ . DIGITAL EQUIPMENT CORPORATION" SHEET 1 OF 4 INSERTION PARTS LIST DATA BASE REV B__ |

FN-01140A-16-R276(325) DRB 125
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22 1911469 ‘T 1.C., DEC 864#¢ 3 E7, E4l1, Ee6d

23 1911521 I.C., DEC 7432 1 E37

24| _ ) 1911983 I.C., DEC 748133 1 E34,

25 1912395 I.C., DEC 8136 1 E12

26 1912643 I.C., DEC 8613 6 E3, El4, E89, E99, E1#7, E112
[ 27 1912697 ' 1.C., DEC 74LS174 5 ES, E27, E48, EB2, E95

28 "1'-9127é§ T I.C., DEC. 74Ls@gg 4 E18, E44, E52, E75

29 1912801 I.C., DEC 74LS@2 3 E9, E3F, ET8

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

31 ] 1e12815 I.C., DEC 74LS38 R P ES1, E74

32 7 T iewzers | 1.c., pEc 741saz 4 Eld, E15, E9F, EL17

33 o | 1012824 " 1.c., DEC 741874 T2 E16, E45

[ 34 ] 1012843 | 1.c., pEc 7418139 ) 1 E113

35 | | 1012844 I.C., DEC 7418151 2 E42, E61

[ 36 1912847 I.C., DEC 74LS157 2 E33, E108

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

8| 1912849 I.C., DEC 74LS161 7 E25, E49, ES8, E63, E67, E68, ET1
E | 23124a1 | tc..peczxsem || T E43

m40 - 23125A1 ~ I.C., DE—:C 32 X 8 PROM 1-_- 1 ES3

_;l R o 23-1261-\1 I.C., DEC 32 X 8 PROM 1l ES57

42 " [ 2312741 | 1.c., DEC 32 X 8 PROM 10 ' ES55

g

w -

CORPORATION AND SALL NOT BE REPRODUCED Oh COPID o8 Uort o an PUENT [TITLE A 164 1950 8lpPL WyepraplP i
wwm FEFA-A CONTROR | SHEET > OF 4 PARTS LIST DATA BASE REV___ B
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43 231281 I.C., DEC 32 X 8 PROM 1 E56
44 T 23278a2 | 1.c., DEC 256 X 4 PROM 1 ET7
45 T T 23271a2 I.C., DEC 256 X 4 PROM 1 E83 i ]
46 - 2327282 I.C., DEC. 256 X 4 PROM 1 E86
ar| _ o 2327382 I.C., DEC 256 X 4 PROM 1 E91
ag| i " 7| 23274a2 | 1.c., DEC 256 X 4 PROM 1 E96
49 T 2327582 | I.C., DEC 256 X 4 PROM o | T E1f1
50 | 232762 I.C., DEC 256 X 4 PROM 1 E104
51 2327782 | I.C., DEC 256 X 4 PROM ) 1 E109
52 2327882 | 1.c., DEC 256 X 4 pROM | 1| E114
53 2327942 | 1.c., DEC 256 X 4 PROM 7~ 1 E119
54 é328¢A2 o I.C":, DEC éSGX 4 PROM ‘—“]:— | ~~E&;79
55 | 23281a2 | 1.c., DEC 256 x 4 PROM o 1 N E85
55 23282A2 I.Cc., DEC 256 X 4 pROM | 1| 1 ES8
57 2328332 1.c., DEC 256 X 4 PROM | 1 E93 B
53 ‘ 23284a2 | 1I.c., DEC 256 X 4 PROM 1 ) E98 _
59 | 2328522 | 1.c., pEc 256 x 4 PROM 1 B E1f3
60 | 2328682 I.C., DEC 256 X 4 PROM 1 1 E106
61 [ 2328782 I.C., DEC 256 X 4 PROM N 1T E111
62 ) -‘——53‘288}\2 ]?:—C‘:—:,_~DEC 25—6——;(4PROM 1 Ell6 o
63 2328922 I.C., DEC 256 X 4 PROM | 1 ) ] 1T 1T 1 iz
w
CORPORATION AND SHALL NOT BE REFRODUCED OF COPIED, o Uart ot e UPMENT [TITLE ASSY NO. alpt e “"1
oS 5 108 THE MANUTACTURE O SALE OF s WTioUT WhATEN s peiged | BIPL| _weaisss -
EN 01140A-16-R276(325) DRE 1 — J
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64 232902 I.C., DEC 256 X 4 PROM 1 E78

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

66 T 23202a2 I.C., DEC 256 X 4 PROM 1 £87

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

ea| 23294A2 I.C., DEC 256 X 4 PROM 1 E97

edl 2329532 I.C., DEC 256 X 4 PROM 1 E102

70 23296A2 I.C., DEC 256 X 4 PROM 1 E1@5

n| 2329742 | I.C., DEC 256 X 4 PROM 1 - E1l¢ T

72 23298A2 I.C., DEC 256 X 4 PROM 1 E115

73 2329972 I.C., DEC 256 X 4 PROM 1 El2¢d

74 233g0dn2 I.C., DEC 256 X 4 PROM 1 E69

75 23341A2 I.C., DEC 256 X 4 PROM 1 E4

76 23@41c5 I.C., DEC 14 X 48 X 8 FPLA 1 1T 1 | E20

77 1209941-07 CONN., 50 PIN RT, ANG HEADER 1 J1

78 1210711-02 HANDLE ASSY HEX BOARD 1

79 9006732 EYELET 12

B 2105740-55 | # 30AWG GREEN WIRE P/

\

o

Q

CH e

*gfmo::rg: ::g :::iﬂnr%?%ﬂesh Hsns&.c ARE THE PROPERTY OF DIGITAL EQUIPMENT [TITLE ASSY NO. SIZE| CODE NUMBER REV.
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ADOR AAAA BBBB BCCC CCUD DEFHM JJKL MMMM MNPP PPPP PPPP RRRR

0 MEAM XXXX XMHM MEXX XHAM AHAA HHEE LHAR AR ALl HHNN

) EHEEE XXAX XPHMH HAXR XHHM HEAA AR LA WHEE AHRL HHEN

2 HEAR XXXX XPHA HRXX XPeH dEAE A LHAR e BHLH WHEN

3 MAdkl MELL HHAM AR HEHL LWL A LHAR HEMN AR HLLL

-¥} MAEE XXXX XMHM AeXR XHMA HAAE HREE LRde L HREN HLLL

7 HELH HRLL HLLH MLXX XMLH MW HHAN LHHH HHAR AN WLLL

14, HHAR AELH ALl AXX XHLH AR AR L LeAd AN HLLL

10, HERh REEE HEEL AKX XA HEHL HAR LHLE mEAd MR fLLL

17, mrrh XXXX XpHM mAXX XHAM AR HHRE LHLL LLAW HArd HLLL

4, HHHR MR HEHA MLXX XRLH MHrlL HHeN HRNE HAAN HERE ALl

5, HAAR XXXX XMHH HHXX XHAH LLHK HALL LAMK HHHH HARA HLHH HeNIGH, LSLOW, Xs"DON'T CARE"

1y, HAmMR MHEHL LRHA MLXX XHLH HEM, HHAM AR iAd AR LN (X IS ENCODED IN ROM AS L)
11, ek XXXX XpHm HAXX XXMM HRAM SR dHee e Al dLLL :

14, HHAR XXXX XHHEM AHXX xrFd LLAN AMLL LHHM HeAd Al HLHH COLUMN SIGNALS ORIVEN (TU J1)

14, HRHH HHAA HEHA AHXX XHAR ARl AHLH LHAA RHAE RLAR LLLH A C35 ARITH © He=CBY ARITR 8 N
19, HArdh HEdl MLLe mAX X XHLr W LLLL LHMM HMHd HNMR MLAL (INVERTED)

29, MRkl HAEHE HRHRA AEXX AR MRl HEeE WA AR HEeE LLLH -] C35 ALOC @ L==Cu3 ALOC a4
¢4, LHLKE HLHA HRLL LLXX XHAA HMHML dWMA HHAN HEAA HLLL HLLL c €85 BRLOC @ L==CBd oRLOC 4 L
Yy MHME MEER HAER L XX XALH bLAL HHAN HEAE HARA ANRR AL n Ca5 BwlLUC © Le==CBY uni0C 2 L
P HpdH XXXX XLLrM Lrrdd mAdl ARnM dRel AAAE AR AR ALHL t Ca5 CARRY BIT L~

<4, HHHH HHHA ARHA ALXX XALH AAAL HHAH LHAH HAAL ARl LLLH F Ca5 WRITE A n (INVERTEL)

€9, HAHE XXXX XHHH meXX XHHR HAAHd Lkl LAMW HHHAR AdRs UKL ] C85 WRITE B W (INVERTED)

20, pHMR HAME LLLH LLAX XHMH AHdlL HALH LHHH HLHH MMl LLLH J CB6 DB CTRL 1 L==C36 UB CTRL 2 L
27, HHAM HAAH HHHR MHXX XHAH AdAL HHHH HHHR HAMH AAHA LLLH K CB6 EXTEND n (INVERTED)

3d, HAHA RHMA HEAM ALXX XHLH ARHL MR ARAA HEAE Al dLLL L C36 READ A N (INVERTED)

31, HHHRE XXXX XpHn AAXA XAHn LLAH dLLK HHHH ARl MLAL HLHA ‘

o, HHRP HAAH RLLH MAXX XnLH ARHR LLLL LRMA HHAHH WERH ALHL COLUMN SIGNALS DRIVEN (USED INTERNALLY)
34, MhrP HHHH HHER HEXX XA HHAL ARLE LHAR AR Mol LLLH M C86 UPCTRL @ L==Cbd UPCTRLA4 L
99, nhHR HHEMA LLLN mAXX XELH AdAd LLLL LAHR WHRH AARA HLAL N Ced B8 SEL L

3o, HAMK HAMH HHHHM HAXX XHAR HAAL AHLR LHHA mred Herd Ll P CB6 UP2 IN L==CBO0 UP11l IN L
37, MMrl MHHEL ALLA MEXX XmH HMAR LLLL LHAN Hrine HHRd fLAL R (JSED ON DWG, CB4 10 CONTROL PULSE
4v, MHMR HRHN HEEM ARAX XM ARl ARl LRl Aeed o nehs LLLH GATING AND TOD GENERATF 7B4 BNK Ru H
4}, Frrmb HARH LLLM LAdH HARL ARl AHHE HEAE Aeds RAeh LLLA

4z, MAHE HAHL LLHAM HHXX XHLH HEAR AHMN ARAR AEsd AL HLLL

43, MAME XXXX XHHK MRAR XAHH HMMH LLLL LHAH AFAd HeRN dLeA

44, HHHR HEHE M R AX XHMR ML LR LHAA e dlde LLLH

49, HAMP HAEAH LLLHM LHAM ARl HAHL ARMe HHAR BeH HARR LLLH

40, Hhrh MEdL LLAM HHXX XHLH BeNA Alen sedl Aedd ALl dLLL

47, HEAR XXXX XmHrm HHXX XHAH ARAR LLLL LARA HARH MAnd fdLAd

20, MHAR MRHA HRAR HEXX XRHA HAEL MALA LRAd AR MLHE LLLH

21, HHHR HRAL LLLM HAHXX XMLE MAMA HHAN AHAR ARd AR ARG

%2, MAMR ARAL LHAM HAXX XHAM ALAl AMME AN HARE HARe LLLH

%9, Lrrn HARR HLLL LLXX XHAM LHAL AHHHe HAHK HHRA AHHL BLLL

o4, HHMAR RHHR HEEE XX XHRR LAAL AAAR MHAR AR ANER B A

5, HAHMR RAAL LHHR MLXX XHLH HAAL AHAR Al Heed AdEe LLLd
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ADUR AAAA pobd b(LCC CCUL VEFH JJAL MmMM MNPP PPPP PPPP RRRR

o0, ARAR HHRL LHHH ALdr fRel AL ARAR ARAd Heime iRl BLLL
27 HHHR HARA ALAA AAXX XPLR MeAn LLLL LhAR RRAn Rl dlhn
oY, MHMF HEHR ARRA HAXX XPBAR AR, AWML Lede e AL LLLH
o}, HHHR XXXX XLLM ANdn LHnl AR AR oEAR A ndEA AL AL
02, LG L S L L[ R S L LR T TR L L L L L L L LI NN, )
03, LAAR mArn ALLL LLKX XHHA LHAL MAAR HeAs meAn il fLLL
04, HERE HHHM ARAHE BHAXA XAAR LANL fAMA fRAA oA Reee ALHA
09, HAHR HMHL RHHA LAXX XA AANL ARHH HRAA HARA HARn LLLe
006, HHAkR AREL LM ALXX XHLM AMAA AHRR AAAd nHAA ARG rbll
07, MRk ARAA LR ALXX XA RN LLLL LHAAM RHAR MR LA
/0, MHAM HEMS LLLA Lede el ARl ANl LHde Ll LML Ll
/1, Hrarn XXXX XLLM mMlbbh LAAL nHAR Adl LalH RARL LAAL HLRL
72, ARHl HEER LR LM BEAL el Al Leee LHRL LBl LLLH
73, ARnh HMLRL MLl HLXX XPLR ArAn pedl Lee mlr bl AL
74, HARKE ARAE HRES AKX XHAR AL dHEs PR AR HANH Ll
79, HMEHE XXXX XMAN MAKX XHHMH HMAR AR e hede deeE dlLL
70, hArh HRHR HHER LXK XHLA LLAL LM HRAR HHRH AR HLHN
77, HRoH HAML LLLA HAXK XHLA AMAA drRbl LRLR ROAA denRe LML

19v, ARAAR HAAL HLAA AN LML el HAL LRAe neee HERd LLLH
1v2, HAnk WAL ALHA AdAR LLnl Ll AFAL LHAR prins AR WLl
193, MMl XXXX XLLMW ALAL RRAL AHAN AR AAdd R AR dLLL
14, MHHER HHAE MR LXK XHLA LLAL HARA LHAM Ll LLLH ALHN
108, MEAR XXXX XHHM XX XPHE AR A Al RAES AL H AdLLL
100, HHMAR AXXX XHEA XX XFAR ARAn ALl LHAN HHAR RN LA
107, HARH HHAL LLHL LLXX XHLH medN dHAe LR el ARl LLLN
110, PHHA ARER LLLH LLAX XnAn AL ARde Lradn bl Lol LLLH
112, MERE HRHE L ARXX XHHR Al dele Ll oW HLWL LLLH
113, W XXXX XHAR AHXX XAaA HRde SRR LAl HLRR L ALHL
114, HHHR HRHR RRER XX XRAN HAaAL AL LHAR e BoRH LLLH
115, nrdkh XXXX XLLH AFsr LHRL HRAE Aned L mlLW MARL MLHL
110, nRER XXXX XHHM XX XMAd AR Al e AR WL HLLL
117, ARadh XXXX XHAM HHXK XPRM ANHE AR AR A AR LR
120, e XAXX XMHHAH RRXX XhHd LLrd ALHL Aed HLBL AL dLNL
121, HAMA HHAN MRRY HAXK XEHHA el dhrR ARl HAEn MR UL
122, MM XXXX XLLM HMLML HHRL ArAd e s o9 W dLLL
123, HHMK AHAN RN LAY XHLH LLML A LHAdl Akl LLLH ALWA
14, LG LG L L LG L LR CLL R L [ T L LT R L I L W W RN ]
125, ALl XXXX XLLH pL4h AHAL HAAR ARAR #RAn o B fLLL
126, Mk e AR XX XHLN LLAL AREe Ll ALl LLLH HLHA
190, nHMM MR LLLH LLAX XPHM el e LA HLLH MLLL LLLH
192, HANR AR LHAA HAXX XARA Ardl AdLn LA pebe HLHL LLLH
133, PP XXXA KRHR AKX ARAA AArd AR Ll mlre Ll UHL
194, Mkl MRl HLHA MRRn LLAL Annl dRAn el eEen il LlLn
109, MHME RARL LLra RLXX XPLH ARHA ARAR ANl AR ARl dLLL
1386, AHHR XXXX XHAR HEXX XHAM LLAR AR dRAE ree A LA
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137, PELH XXXX XKLLH BLHA HESL AR AALE LAAR Al LAHA RLHL
140, HEHAN XXXX KLLH MHHA QHAL HARH AHAR AHAN B A ML
14}, HEAM XXXX KLHA RLXX XMAM ALAN WAL LAAN s MR LLLH
142, MRl XXXX XLLM MMk HHHL HAAH AHNN HEEN WA AR fLLL
143, MHMR XXXX XmHH HHXX XHEAN LM HHAN LAkl LM LWL HLAA
144, nhrkh Rl LLEce ALXX XPLME ARHN WHAN ARAH s AR Ll
145, HLMKA XXXX XKLL+ mLHe AHAL HAAK MHAPR MHHHE HeRs AN MLLL
146, nHAR XXXX X XX XA LA Arnd LHAR sl LLRL ALHA
147, MHAk HARL HLHR ArfY bhrl ARHL WAAA RHAA RN Nl MLl
150, HEMA XXXX Xppe pHXX XHHH HHAM ARHA HHHA MR HAHE . LHH
158, MEMR XXXX KHH mEXX XHAM LA HLAM LM HLLR MOHR nLWL
192, HAMMN ARHL LLHA HLXX XPHLH AR ALHe dHeR HLLR BeLd LLLA
193, HELL XXXX XLLM mLML HARL ARAN SRR AAEE M e slLl
154, HEAR XXXX XKHMH A% X XAAM LLrR HHAN HHMR HeHA Hene LR
1995, nHLE XXXX XLLM HLHA RFAL HEdE dALH LHAE WA RRA WLAL
196, HHAR HAHL LA HHXX XHLH AMAR AHHAE AHHR AN BN BLHL
157, HrdR ARG LLEE LM LHRL ALl deel LHdE HARA HAHe LLLH
100, HHAR FHALA ARAA ARXX XHRA MLl AHAA AR A A LLLH
101, HHHM HAAR AREE HAXX XHAA LHAL MHAR HRHE AR LBl HLLL
102, LHHAR HRAH MLLL LAXX XHHR LHAL HAMA AHAR AR AR HLHH
103, HHAHME HHLKA AMHL HRXX XHLM HMHHL AL LA HLLL MLen LLld
164, HEHR XXXX XHAM HHXX XHAN HHAN AERE LHAR R iRl HLPL
165, WHHAN HRLY HRHE HLXX XHLH HANL MENH HAR AN R Ll
106, MHEK XXXX XHHA HHXX XHHH AN dHHMd AR mEed LRl BLLL
107, MALH MELA LHLE MAXX XHLH mArL HHLL LHAAW HARR HARA HLHAY
179, HARR FMRLE HMML ARXX XHLM ARl AHAN BHAR pEAE HERA UL
171, PRAMK XXXX XHAM HHXX XHAM AR Al HHAR A Bl dLLL
172, MRk XXXX XHHM HHXX XHAH AARH HMLL LHAR hARA HAHN HLHA
290, G LLELL LN R L Y N L L L LR L LI L L L L I (Y NS
201, MR XXXX XHHA AR XX XHHM LLAM HLHH meRk Lend ALl HLHH
202, MAME HLA HLLE ALXAX XHLA AMHR AHLN AR A LARe LKL
203, HER HLHM LLLA ALXX XHLHM HARMA MMl AHAN AN RN HLHL
Ve, LLLELLL YL LGN A L A LS L LN L L LL LG L L LI NN, |
209, MEMM XXXX XHHN MAXX XHAH AMAH HHEM HHHE A Hee L
206, HEHE XXXX XHAN MHXX XHAN LeMd ALML HHAN LAfd LLLE HLNN
2v7, HWHHM HLML HLLH HLXX XMW WANE NEAA ARAE A R RLHL
210, HEME HEHL LHHN HLXX XM AHAL MHLR LA HAAe LRRL LWL
211, WRMM LML LLLM HLXX XMLM ANAR HARR HHAN HRAE AN RLRL
212, HHMR HARL LAHE LHXX XHHH AL ML LM ene LeL Ll
213, WEEl HLLA HLLE HLXX XALM MM HEAN HNAM AR HHRR RLNL
214, MHHN HANL LMAA LLXX XPHE MMl WHLW LHAH RN LARL LRl
2195, MEAR HLLM LLLH HLXX XHLH HAAHd LLLL LHAKW HAMN HARR ALHL
216, MHME MLML MLLA HLXX XHLH MMM LLLL LHMA mAdA ARER ALRL
22v, Mk HLNE HRHA ARXX XA LHAL MHAM MRl HeNN AL ML
22}, MHHN HEML LLMA HLXX XHLE HHHM MEHAN HEAE Rt AN LY, L]
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il

[1a1al1,]
HhrMkN
LI,
]ala],]
RHAR
HEAR
L 11,]
nHAM
L1,
LLLI,]
L2 1als]
[alalalyl
[l
[l Lo 1]
HLbLH
[ 1.1a1,]
HhErk
MR
L1
Hrrk
LL I
L L1,
LI L}
HHMP
LT
[1ala )
L1 L1,
HHHRP
[J[9 .18
Ll L] ]
o111 ,]
nerp
Herin
Ll 1al,]
LLL]
HHHNP
LMk
Hpeor
[l Tl ]
Lhrb
L1
Lhnrl
L1 1,]
Lnni,
alalalsl
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27¢

L1, 1]
LI L1
HHrN
HAMN
LL L1
HAHH
HHHP
Ll Lal,]
LL LI
HHrk
LWL L
LLTalg
Ll
HHAH
LL LT
HHHN
LT,
LY
LLLL
LL L1,
LLLL
LLL L
LT
LLLL
HHHN
HHARN
LLLL
LLLL
LLL L]
LL LT,
LLLL
LLLL]
LLL L
LL L1
hLLM
LL L
LLL L
LL LT
LD
LT
Ll L]
HRMp
LT
AN
L L L

e/

LTS
MMM
HLHH
XX XX
HHAL
]9, 1%
L JN]
MLML
HLLH
MLl
XXXX
HHML
XXXX
HHML
XAXXX
XXXX
XX XX
XXXX
Hr ML
XXXX
HHHL
XX XX
HHHL
XXXX
HHHL
LN
XXXX
LLLIN
1N, ]
L1119
XX XX
XXXX
XX XX
HHML
XAXX
XX KX
KXXX
XX XX
LLLTS
XXXX
[alala]S
XXXX
L1L.L1%
XX XX
LLIY,]
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272

LHHNM
[ 1)
LHHN
XHHH
LHHM
LLLL]
LLHA
LHHA
LLLL]
Lhrn
XHHR
LLHAM
XHnH
LLHH
LT
XLin
xLiLH
XLbM
LHMH
xLbn
LnMn
XLin
LAHR
xLin
L
LD
L
LLHM
HL MK
LLHR
XHHM
XLLm
xLLn
LhHM
XHpMR
L
XLbm
XLin
LhhnH
xLLn
LhHH
xLihk
Lhnn
XLin
HHAM

nLXX
ML XX
LLLY,)
XX
M
LLEY
[ LLYS
LLLES
LLLES
HHXX
HHAX
HAHXX
LLERS
ni XX
CLLIS
nLbl
LI L}
nLAbL
ML XX
LAl
LrXX
HLbH
LLxx
nLen
HHXX
HHXX
HHKX
nLXX
HLXX
nLXX
HAXA
Hokb
AL
nLxX
LLLE
LY
L IR18
[ Raly
LLXX
HLWH
LRXX
nLbn
mL XX
Hi ML
neXX

Xhih
AR
Xrrh
P CLLY
1N
P LLL]
XHLM
XHHH
xXmrn
XHHH
Xrrn
XHLH
L LL
XrLH
LhHL
LLLTS
[N, 118
L LIS
XhrH
(W 1,18
XHrH
L1
L L L]
[N, 118
P CLL]
XMH
XHHn
XnLH
XHLM
XmLn
XnrH
LLLI®
LIS
XHLH
XHHH
Xrrn
HiL ML
LML
XHHH
Link
XHrk
ninl
Xrinn
Lk
L L]

], 1%
LLLL]
LARL
L]
19,1
Lhnl
LLIL L
(WL 1S
(N1
LHAL
L 1,1,
alalal,]
Lirin
LEL L]
Llrn
L L]
LLLL]
HAAdn
MMl
LLLT
L1, 1%
HHAn
HHHL
LLLL]
L1918
(W 1.9
LLG L]
LLLT
LHMN
LLLL]
[N, 1]
LLLL]
LLLI,]
LLEIN
LLLL]
Lirn
Lrinn
LLLL]
L1 1
LHAA
HHHL
LHLM
ala1a18
[N, ]9, ]
LL1TS

LLLL]
(a1 1.1, ]
L L1,
1N, ],]
L L L1,
LLLI]
LMl
ArLn
HHLN
LLIY,)
LLbL
LI L1
Hnll
LLLL]
MlLHn
LY. ]
L1 ]
L[N, 18
LN, ]
L L L1
L%, ]
L LL],]
HHLH
MR
L L1,
LLLL]
Wkl
LL LT,
HHMH
[alalal,]
19,1,
L 19, ]
L L]
LLLL)
L1
LN, 1]
LLLL)
LLLL]
HHLH
LLLIL
ANLH
L L1,
LL 1N, ]
LLLIL]
HHHH

LHHhk
[N 1]
1.1 1,]
L L L]
L L TT
LT
HAAR
LMHA
LHAA
LHHn
(9,11
L1 11,
LHrk
HMA
a1,
LHHR
LHNRN
HHLhM
LRk
LLLI]
[N, 1, 1,]
HHHH
LHHM
LALh
[L1al,],]
HHHR
LHMA
LLLL]
LhLH
[a1a1a]1,]
HrrH
(WL L]
rHAM
LLLL
L1 1.]
(9,11,
LHLH
Lalal. L]
N, 1L.1,]
LLLL
LrMp
LI
LHnp
LrLh
LLLL]
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xXxxXx
xXXXX
HHLH
LLEL
HHAH
LTS
HALA
HLHM
HLHN
HLAL
HHHL
L1918
ALLH
Hhblr
HrLH
HHHH
HHLH
HAL A
HHNL
HHL A
nLHL
HLLH
HHLH
LIS
HLHL
LY
L1,
XXXX
HLHA
HHLH
XXXX
LINL T
LIS
LLIN
HHLA
L1
HHHN
LTS
LTS
L LN
HrbM
XXX
L1 1Y
LM
xXxAX

XHHH
XHHH
(NN,
HLLK
LLLn
MLt
WL
L[N )
(NNN |
HLLM
LHHH
LLLA
nilln
(WY, ]
LLih
HLLH
LLLL]
LMHAH
LLHA
HAHHA
L1111
LHHH
L1
HHHA
LHHN
L1119
LIS
XXMM
LitHn
LLLIS
L]
LLLLI
LTS
HHLH
LMHA
LLL LI
LKA
LL L]
LMHN
LHHM
WHLH
XHMH
(9,118
(8,1 ,]
XHHN

HHXX
XX
nLXX
HHbb
nRAX
XX
LHXX
L XX
HLXX
HLXR
HLXX
HLXX
HLXX
HLXX
HLAX
LN
[T, L)
LLLL
HL AKX
HHXX
LLLES
HeXX
LLXX
LLLES
HMXK
(LY}
CLLL
HHXX
HHXX
nexX
HHXX
HHXX
HHXX
LLXX
LY
LLLL)
LL L L
L L L L
CLLL
HARX
bLXX
HHXX
XX
L LY
HHAX

XHHN
XrHn
XHLM
Ll
XHLH
XrbLH
AMLM
11,19, )
AMLH
XHLM
XHLH
XHLH
xnLh
XHLH
XMt
(W, TN N
LHLL
nhLb
XHLH
XHnA
AHHA
XHHH
XHLM
L)
ANHA
1Y, IN
XML
XHHH
XM
xmLr
XHHM
XHHH
XHLM
XHLH
XHLH
LTS
HHHL
LTS
LLLTN
LT
xLbLn
XrHn
XHHHN
XHHH
LI

275 276 277

AR
T
HAHN
LLL L]
HANN
HHHN
nHnL
HHHA
AAAN
HHHH
AN
HHAA
nRAR
AN
HHHN
HAnA
HHHL
AMHL
Lnn
HL A,
LHML
el
nnHL
LG
LHnL
HrinL
HHAL
HHHN
LHHL
AL
HARN
LhAL
HHNL
HHHL
AN
LHML
LHNL
vl
WLHHL
(W1
HHNL
L)
HLHL
LMk
HHHMN

HHNH
dlrl
HHL A
LLIY
LL 1Y)
LLLL
HHLH
AL
HHLM
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30, HAMR LA i XX Xned Ledl Ardn Bndn il odne
397, neAh medL, LNL HLAX Xhen Aenl Anld Lede LLLL LAnL
Jdd0, LT T U T I I CLL S LT L TR D D L L LI L L
301, LG S LG e B L e LG G LL LG LG LG L L LI L )
Jog, WHHR XXXX XpHe nekK XHRH ARAdd AMEE RHARr REER el
303, Mhrdh AL Ll HRXX XHLH MArd nbnl nnrh BRAL RLnb
304, AR LRl L ARXX AR LAl Aol Lo LLLL LAnR
dod, HHAR LRLN HHRA A% Xeen Lhng AHLn LRnk LLLL Lo
3006, HrHh LML LeH mRXAX AR Ledl s Ledd LLLL LAnn
07, HArK XXXX XHMW HHXX Xeer el LLLL Lrne nARA HRRA
$7¢, ARHR ARLH LRHEHA RLKK XHLH MAHL HHEE AR HRRE ARA
373, ARE XXXX XHHA mRXE XM A AEaY el pened el
37 HAMR XXXX XPHA AHXX XRdd e AnLL Lede henn nelA
379 PLLh XXXX XhHH HAXX Xrme LAAN dAkrd feHH A WAL
34, HEAR XXXX Xpmm feXX XeHn M dLid e LLLL RN
RYET) HAMK XXXX XAHR HAXX XHAN AN dfen Leee L™ LLLL
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1006, NHHMR XXXX XHHAW HAXX XAem dWAd LAl LLAA HLLL mHAR
1001, MHdp XXXX XpMH HeXX XnHR dAsn meadn LLHA LLHL HlLin
1002, HAHR XXXX XWAW FHAXX XHHH nAdd fRAd Ll Rl LHARR
1909, mrAR HHAH HHLA ARER Xnld LHAL LLLL LLdn hARK RdAH
1064, HANMK HLHX LHHd ANAM dRdk AaRdL Mkl LLLHE LLAL LLkn
1005, HHAKM XXXX XWHN HHXX XHHM AWHA AHAN LLlk WRLL LHLH
1v80, HAHK HLHA HHMHA WHAA HRAL ARdL HLrM HLLH Aee LeLL
1697, HHAR ALLL LLMH HHXX XRLA LHMA AHdHRn LLLn HALL LAbe
1010, FHdkl XXXX Xppe ARXX XFMA frdd Al CULH HeLL LKA
1081, FHHLH MLHm LA Weed Aedl LRl SFde LLLH RARe fRLL
1uld, HHHH XXXX XHHH HMXX XHAMM HAHN LLLAW LLHA MR AHRL
10139, hHamp XXXX XHHHM HHXX XHHHW dARR CLLL LLHAKH HANM HHRN
1034, nmAMH HLHL HRNA dEAA ARl ARl AHEH dLHN HHMH AR
1019, nHLHL HHRA HLHRW HAXX XMLM LRMA Hdnd LLLn henn LAk
1910, FHrrk HLrA LHLL MLXX XMLH Al ALHn ALLAE #HALE LLnL
1017, nmeMp XXXK Xenn AHXK XArRn AAdd meen LLLR HALH LLLP
1020, prrdH XXXX XHHA WHXX XHHM HMAH HALAH LLLH AR Ll
1021, HLLA HLAL LAHA deaXX XHLH LHAA LLLA LLAW HHAN LA
1022, mLLF HLbLr HEAR AAXX XNLR LEAA AR HLHN W= 9" HARA
1029, rLblh ALbLM LHAN MRXX XALH LEAR LLLL LLAM AR MeRA
1024, mArr HAHN HHAMH ALXX XALA AL SHep LLLe rdn ddnn
1029, LHAL XXXX XLAHW MLHL ALHL LALH ARAR Lhibd HenL BLLL
1020, HHAR XXXX XHHH HHXX XHArMH HHAX SHRd LLLA MHLA LHAR
1027, Lhrk XXXX XLHA reAf LLHE LRLA ARLA HHdE RRHR ARRR
1034, Lhrk XXXX XNHL LHLL LLHL riFMA AHNN dLAN HARE AR
1vdl, nhnk HLLL LML LLXX XMLM LANN BLrn sLLA #HCL nLnM
1vd2, Lnnk HALAK ALHL LLAd HLHL LHAL HHHH HLHH #HRBH nHRR
1039, HHAR RLAH HLHL LLXX XMLH LAdH HHHN HLHH e HERN
1034, LnAL mLLL LLHAM MHLL LLLL LHMR HHRAN LLLK WRLL RLHK
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1835, HHAM XXXX XHHH HAXX XHHM ARAN #HLE LLLH PLlR mLLL
1030, HHHM XXXX XHHH MHXX XHHH AHHH dede LLLK FHALL LHGL
1037, HHAM XXXX XHHR HHXX XHHM rAFHrd dHLH AHAH HHAN HHRA
1044, HHAR MHHM LLLKE LAMH RHAL HHAL AHRR BN HAAE HARD
1041, hHrN HAHL LLHM HHXX XHLA LAHR AHER HLAW RAME WA
1042, hrdA HMLAX WRHL LHLL LARL LAAL AAAKM BALAA PSRN ReRe
1043, nmrAnkh MLbLL LLML LLXX XHiLW AR Adld LLLA LUML LALL
1044, ppAn XXXK XHHH HRXX XHHA ARARN ALAA ALHK LALH LALL
1045, rAMAH XXXX XHHH HHXX XAHH HHAAM LLHA LLLM mALL HALA
10406, Lhnl MLLL Lbbe LLXX XLLH LA NHLH LLLA WhLH HLLL
1047, HAfk XXXK XpH 1 HHXX XAME ARAR HHHR LLHR LHLAh onkb
1659, ALLM HLHH LANN HHXX XHLH LHAR HLHA HLLR HALW LLHL
1051, HLLFE HLHA HAHM HRXX XHLH LHAR ALRL NLLA RRLH LLHL
1952, HLLM HLML LARMH FAXX XHLH LAAA HAHN BLHAK HARN AARR
1053, HLLK MHLLMY HHAHHM WAXX XHLH LAMA HHAHH HLHM HHAR Aene
1654, HLLM HLLA LHHN HHXX XHLH LHHM fHAR HLHR Beidd AR
1699, HLLH HLML HHHA BHXX XALH LHHA LLLL LLHA HHWA Hrrn
1050, HLAML HLHHA WARMR RLXX XHLH LRHA dLAL HLLH AALH LLAL
1057, HLLPA HLHL LHHH AHXX XHLH LAAA AHER LLLA HALe LnLb
1660, HHAR HLHH LLHM HLXX XALH LrAn LLLA LLHA HHRR AAAL
1061, LrAR HLAA LLLL LHXX XHLH LHAL LLLL LLHH HHRN ANHR
1062, HHAR XXXX XHHH HHXX XHAH HAHM HHLH LLLM LHLL MHHA
1463, HHHM XXXX XHHH HRXX XHAM HMNAN HHHAN LLLH MALN MLLL
1064, HAMK HLHS LAWK HRAA ARRL LHAL ARLA LLLH LLAL LLHH
1062, mARK XXXX XHHA RHXX XHHM HHHN LLHR LLLA el LLNL
1060, LAAL MLbic LLML LLAX XLLM LAMR MHLM LLLA LALL AAnA
1067, WHHR XXXX XHHM HHXX XMHH HAAH HHHN LLLH RALL LALL
$107¢, HHHRM HLHM LHNH MHMM HNAL LHHL AHLN LLLA LLHL LLAH
1071, HEMH XXXX XHHMH HHXX XAMHH AHHA AHER LLLL ARl ALLP
1072, HHHA XXXK XHHH HHXX XWHR Ardd AHLE LLLE BLAL LAk
10739, HAMH LHHM LHHH Hedr ARHL WRHL AREE LLL LLLH Lrnn
1074, HMHM XXXX XHHM HHXX XHAM AMHH LML HLLKH HLHAR nAnRL
1075, HMHHM HLHH LHHH HHHA AAEL WAL MALe Ll LLAL LKA
1076, HHHH HLHA HHHN MMM AERL WAL LLLA LLHH HHARn AR
1077, HHAH MLLL LLHW HMHXX XHLH LHMH HHLH LLLK LHLH HrnM
1300, nmhrkl XXXX XHHH HAXX XrHm sHHA Arde LLLL RHLH HLLL
1101, MHHN XXXK XHHW HHXX XHAA HHAR LLLH LLAK nHAN Arien
1102,  MHARM XXXX XHHH AWXX XAnH MRrd LLLL LLMR HeRN AeAS
1103, HLLL HLHL HHHM HHMH HRHL LHHL HHAN HLAH HHAA NS
1104, mHHH HLHM LLHM WNXX XHLH LHHH HLNM MLLE Reed LHLL
1105, LAHL ALLL LHML LHXX XLLA LAMA HLHL HLLH HHLL Lrnle
1106, hLLM HLHL LHAA RHXX XALA LPHH HHRN HLAR RHRE AR
1307, HLLH HLLn HMHA MAXX XHLM LAMH AHAA HLHN HHAH AR
11390, HLLA HLLM LHHA HAXX XPLh LAAA HHAA LLLK ML LHHA
3118, HLLM LHHH LHHW MHXK XHLH LHMA HANA HLAA HHNR RN
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111<, MLLP LWL HER Il XBLA Ladn fLnl fLLKe HmLn LLLN
11138, NLLKE LNLA HHHA MnkX ARLR LAdR Midn ALAR RRRR AARK
1314, mLLIM LALLM LHHA RAKK XHLH LBAR AHnn slrin nriln Ande
13119, HLLP LALL WHnr HRXR XRLE LHAR AN ALK #ARR Rl
1110, MLLM LARL LMnK XX XALH LrRn ANLL LLHY Rank niki
1137, nweme LLen fLHL LLAR XMLA LRAn AREA L4 NN Ak
1120, rnen Lobd #een ARkl LRRL LR e RLdan nRAR LLLT
13121, mneh Lokl ALHL LLXX XnLe Lrdn AMKn BLdn Renn Bl
1122, nenn LANL LHAA ekl LARL LAAL AR BLARK hilk LLLL]
1129, HArR LeLr LLHL LLEKK ARLR LrAR Anbh nLald BRnd LT
$124, KARR LHML HRRN ARG LHAL LRAL AWM LN HEAH Bnk
1129, MHAR LALLM HLAL LLXX KALA LAAn AARA BLAN RARA ARAA
1120, mAAn LHMR LENR AHLL LAAL LAAL AHA HLAN HARA AkA
1127, hrne Lank LLAL LLXX XRLH LRAR LLLL hLnH CLLLECL L]
1130, LLAL LAMH LAHA AHXE XALH LMLL HHEN HLAR HAAR AdHR
1131, HLLL LAAA LHHA HHLL LALL LHAL HHHA HLHR heddn CLLL
1132, ®WHnh LAl RLHL LLXX XHLH LAAA HHLL LLAMK HHANN HHnR
1139, Hhrh LHHL LHHH HHAR ARRL LAAL ALAL PLLRe hLlA nLLA
1134, HHHN LHLH LRHH nAfd ARRL LAAL drne nlAn RARH RARA
1135, LAHL LHLH LLHH RHXX XLLA LAHA AHHR RLAW RAAR RARn
1130, HMHN LHLA HRHH HHAR HEAL LARL ARHE HLHH HHARA CLLL
1137, LrPL LHLH HLHH HAXX XLLW LALA AWHA HLAR HARH HARA
1149, HARR LAHAL LHHM HAAH ARHL LHAL Adee HLAR HARA SLLL
1141, ULHAL LrdL LLHA ArXX XLLH LHLA AMHA RLAA CLLLELLL]
1142, WAk LAML HAHA RHAR HARL Lhdl dHAAR HLAR RARH LLLL
1143, LHAL LHML HLHH HHXX XLLA LALH HAAA HLAH HARA CLLT
1144, FHnuAkl LHAAH LHAH MHAH HAdk LEAL MHHR HLAH HARH CLLL
1145, LHAL LHHM LLHH HHXX XLLH LHLH HALL LLHH HAfAH AdHA

1140, LHHL LAl LLHA HWXX XLLM LAAH HHHH LLLH MLLH Helh
1147, HrAH ALLL LHHA WRXX XALH LHAL ArAA ALAR HARA CLLLL
1150, HLAL PLLL LHLH ALXX XALMH LAdL nAHR HLAR HHHH HARh
11591, HHAMH XXXX XpuriH HHXX XPMHH HHHH LLNK Lhih LA Lrkl
1152, HLAL HLLL LHLA LAXX XALA LAAL HALL LLMH HAAR CLLL!
1159, HHAM XXXX XHHM HeXX XHAR Abdd LLHN LLLA HLLL ALAL
1194, HRLHL HLLL LHLH LAXX XHLH LHHL AMiH ALAR HARA LL LT
11559, hLAL ALLL LAAn HLXX XALA LRdl abhn LLLKE pLLL nelA
1150, LLHM LMHL LHAH HAXX XHLH LAAL nHRA ALAW AAne CLLT]
1157, LiLnH LARL HHHM HAXX XHLH LHLL AARA ALAH AR BARNR
1160, LLAM LHHA LHNA HHXX XHLH LhLL LLAN LLLK HLLK LLNL
1161, MHHMH XXXX XpHn nHXX KReH AHAAR HALL LLAW nrARH WAl
1162, LLrM LALH LHAR HHXX XHLH LAHL dHAH HLHR HARH HHRR
1163, LLAN LALH HRHH HAXX XALH LALL rrdH ALAR HHAR CLLL
1164, LLAP LAAL LHHA #HXX XHLH LALL rAHAA LLLH HLLA Lkl
1169, nHAnR LHHL HAHR aAd HRHL LAl HHRA HLHHW HARR RHAR
1160, MHAMH LHAN LLHW HHXX XALH LHHH HAln HLrAd CLLLBGLLL)
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1167, AAMh LHAL LHHH HHHA ARAL LAHL HHHR RLAH HRRR AR
1170, HAnR LHHL HLHA HAXX XALH LHAR dLHL BLLA HLLL LLlh
1173, HHAM LHLH HHAK nHAN AHHL LAAL AHRR HLHH HhaW HHRR
1172, HHAN LHAL LLHA HHXX XHLH LHHN HHHH HLHRA AHHA AARR
1173, HHHN LALH LHHA HHAH HHRL LHAL deHe LN HAHH HARA
1174, nAHAR LALH HLHR nAXX XHLHA LHHH HHHA BLah WlA HARA
1175, HLLN LALH LHAF HHAX XHLH LHARA HARA LLLA HLLH LrnK
1176, HLLH LHHAL LHHR nHXX XHLH LHHA Addd LLLAH KLLHA Lrnn
1177, HHAR LAHA LHHR HAXX XHnH LHAL HLHAN HLLM. LHLA HHAN
1200, HAHN LAHL HHHA HAXX XHHA LAHL LHLA ALLW LALH HARN
1201, HHHH LHMHL LHHM HAXX XHHA LAAL MLLL HLLM LHWH LLAL
1202, HAMK LHLH HHHH mHXX XhAH LHAL ALLL LLLW LAAL LLLL
1203, HHMP LALH LAHM HHXX XHAH LHAL dLAL HLLH LHAL LALh
1204, LLAN LALL HHHH RAXX XHLH LAl ALLL LLLR LRRA LALL
1205, LLHA LHLH LAHM HHXX XRLH LALL LLHL LLHH HHHH HARA
1206, LLAN LHLH HHHH HHXX XRALA LALL WHHA HLHH HAWK HARA
1207, LLWH LHHAL LHHA MAXX XHLH LHLL HNHA HLAH HARR HARR
1219, LLAN LHHL HHHR HHXX XHLH LRkl AHAR HLHH HHAR CLLLY
1211, LLMR LAMH LHHH AnXX XHLH LALL ARl ALAs CLLLEGLLL]
1212, HLAL HLLL LHAHL AHKX XHLH LAHL HHMR LLLNW LHHM HLAM
1213, HHAM XXXX XHHW HAXX XHHH ANHM LLHL LLHA hRRH (LLL]
1214, HAHA XXXX XHHN HHKX XAHH HHAH HHHH LLLH Lant Liubh
1215, HLHL FLLL LHLA LHXX XHLH LAHL WHHH HLHM HHAH L L)
1216, HANR LHHL HAHA HAAR MeHL LRAL HARA MLWR HRAR ARBA
1217, nHHH LHAA LLAH AHXK XALH LHAM LLAL LLAN HHHH WARR
1220, HANM LHAL LHAHA HHAH HRHL LHAL HHHH HLHH RHAR (LT
1221, HHAM LHNL MLHN HAXX XHLM LHAR fLHL ALLM LHAL LenL
1222, HHHM LHLH HARN HAAR AHAL CHAL dHNd HLRE HHAR LT
1223, rnMh LHHL LLHM HAXX XPLW LHAW HHAN HLHKH HHRH LLL L]
1224, MHHA LHLH LHHN HRHAN HHAL LRl HHHA Blek CLLLECL LT
1225, HAHH LHLH HLHH HHKX XHLH LHHH HHHN HLHH HARR HANA
1226, NHAH LHLL MHWH WA HAML LAnL WHHA HLAR HARR (LT
1227, HHAR LHLA LLHA ARKX XHLH LHAH HHHH HLWH RHHN HHAR
1230, HLLM LMLL WHHR WHEX XHGH LHHN WHAN LLLKA LHRA neinl
1231, HLLH LHML LAHHA HHXX XHLH LHHN HHWH LLLKH LHRH HANL
1232, LLHM LMHL LHAA MRXX XALH LPHL ALLL LLLH LARL LLLA
1233, LLuh LHHL HHAM HAXX XALH LPLL LLAL LLMH NHAN RHAH
1236, LLNH LAHP LAMH AHXX XRLKH LALL nNdR HLHM HHNY HHAN
1235, HLHL MLLL LWWL HAXX XHLM LHHL HHHH LLLM LNAL Ll
1236, LLML LHAL LHWA HMKX XWHLH LMLL LLHL LLWH HHHH HAHK
1237, MHMH XXXX XWHM WMXX XHHH ARd LHLL WLLM LHGH i
1248, HHHM XKXK XHHW HHXK XHHW wene ALHN LLLK LALK ALLL
1241, hnnn XXXX XHHH HNXX XHAW HANH LHLM LLLW LHLA LN
1242, HLHL LHHL LALL LHXX XLHH Leidl AHHA HLHR RHAN LLL)
1843, HLML LHHL NNHN WMXX XHLH LHLL HHHMH HLNK HAHN TCLL
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1244, nlLAalL LEHR LHRA ARXX XREKH LOLL LHLM mLLe LHLM LLNL
1245, nmLLh Lrnbl LR nAXX Xrelr Lrde dLn nolrn LHLN MLLL
1240, AARR XXXX XMHW XX Xl e LHLL WLLL mRnn NG
1247, nAnk XXXX XHHM mAXX Xndl Anndn Wil WLt nAne ndnn
1292, nmlnrb nLLL LHMM HLXK XMLH LHAL MHNR HLHA RANN ane
1251, LbLAbL Lrme LHHN fRXX ArLH LAAL AR BLHM rAee AN
1292, nmrMph XAXX XpHmM AMEAX Xher fnEd LLAL LLHAR nrne RERR
1293, rmrMk XAXX XpHK mpXX XHAr AnAn dlbLy LLA™ RARR RARR
1254, nmLML LRML LHLL LAMXX XWAH LRAL HHNY LLLK LALk MeLL
1293, nmLLK LMML LENR HeXL XBLR LHMA ALWN HLLM LHLR ALLL
1250, MHAR XXXX XHHM AMXX XrAH ANAA QHLA MWLM LALH ALLL
1297, nmhrR XXXX XHHW AeaXX XPdKW Arsd adld LLLM LARE HARL
1264, HHAR HLLL LhApH nRXX XHLA LHML HHRA HLHA HARE Adan
1221,  HLAL HLLL LPRLA ALXX XPLH LPne HARH HLMR HAAR RARA
1262, mrrM XXXX XHHM mHXX XrWH s LLEN LLLR LALL RLnN
1209, nmLHbL HLLL LeLr LHXX XrebLrd LeAdL dHLL LLHK rdre Aenn
1264, HHAR XXXX XHHHE AdXA XHHH AN LLHY LLLW LLHA AnnRm
1200, minL MLLL LPALA LAXX XMW Lral oMl BLARr R idhn
1260, hLAbL HLLL LAHA RLXX XHLA LRAL HHHR HLAR menn AHRR
1207, LLHL LANH LhrA RAXX ARLR LEAL fMeRd MLl neRR ARRR
1270, LLML LMML HAMA BAXX XPLH LALL ALMM LLLM LALL LAkl
12731, Link LiEmL LhMA XX XeLH LRLL LA LLLA LHLL ALLH
1272, HARK XXXX XHHM mAXX Xmrd fibdl dpll LLAR RHRR ndnk
12738, LLAk LHHL LAkNA HAXKK XHLHA LRhLL HAMN MLHF HRAN HERR
1274, LLAL LALM HHMA HHXX XHLH LMLL HARA HLAH RHARH AARR
1279, LLAL LHLA LHHKh MAXX XHLH LALL LLAm Lilr LALL PLLH
1270, LLHL LHLL HHHM MRXX XHLH LALL ARMKH HLHH AMNe AAeN
1277, mrnk XXXX XHbHe HMXX XPHE MR MHLL AW RAP HdRM
1302, mMhrk LAML rHAR pRdn meel LHAL dLRL HLLK LLNN Lend
1368, mHhrrm LrLH LHAA MAdd ekl LRAL need HLFR s aden
13d, mMuHb LALL mLAr MHXX XHLH LHHA ARMHR ALMH HAMH HHAHA
1309, FnHKh LALH FRAMA ARAR HRRL LHHL AXMHA RLAR HARH RAAR
1308, nmrnk LELA LLMHM meXX XHLH LAMA HHNE HLAR HAMH ARe
1383, rrrk LHAML LHMA nrnA HAAL LAML HAMN ALHR RARR KoRe
1300, rHAHM LHLH MLHAA ARrXX XneH LHMH HMAR ALAR AHE Hadn
1307, FHRRKM LHRL ARAH e BNl LRAL Ardn AL pedbl BARR
1319,  nmhnn LAML LLHR ARXX XRLH LHAM SerM BLHR AR pafy
1913, mAnAk LAns LAHH rAdA HRdl LRAL SMRr ALl BdRn menR
1912, HHHP LHHL HLEHA WAXX XHLE LEMH HAMd ALAN Ran frinH
1913,  WLLL LMAA LARA MHXX XRLH LHHL NAAK LLLW LAel nHRL
1314, Hrnnp LHNH LHPA i dRdL LHHL HHMA MLdR RN AR
1315, wrrr LAMM LLHM BLKX XPLH LAHA ARMHN ALHR AARA HARA
1310, HArH XXXX XLwp Aedd LEnL oM LBl MLLH LML Lnkh
1317, HrHR LHAL LEMM ApRH MEalL LAML ANHE HLHK hene peAR
1320, mndk LHAL LLHK LLXX XHLH LHHH SHRHN HLHH HHMR HHRN
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1921, HHAM XXXX XLHH HHAL LMHL LHAN AHHN pLHE HARE AAHA
1322, nrnk LrkH HHHE A medL LHMALG AHMHA HLHR AARe HARR
1323,  HHMA LHLM HLHL HRMXX XHLH LAMM HHMN HLAH HAMH HHAH
1324, mHMb XXXX XLHM HMHLH HHRL LAHN HHHH HLAM HAWH WHHA
1329, HMAM LHLA LHHH AMdA mREL LHAL HHER Mol N M
1320, HAHR LALH LLHL HLXX XHLA LHHM HHHM HLHH HriHH HHAW
1327, HHHR XXXX XLHM HHWH LHHL LAMMH MHHR HLARH RHME HARE
1336, hhnh LHAL HAME andd HRAL LHML HHEAR HLAR HARA RARN
1331, HHHM LHHL HLM LHXX XHLM LHHH HHAMH HLHH MHAR HARR
1332, HHNK XXXX XLHM HHHL HANL LHHK HHLL LiLAR HHAR HARHW
1338, HHHH HLHH LHHA mern HeAL LHde HHHA HLHRN HENR HHAHA
1334, HhHM LAMH LLMH AMXX XHLH LAAH ALRL ALk LLLW PLLA
1339, mLLK LHLL HHMH AWXX XWMLH LHMH AHHH HLHH HHMH HAHPR
1336, MHHM HLHL LAHH MHHN HMEL LRAL HHRH HLHH HEMH HARA
1337, HHHM LHHL LLHW HHXX XMLH LHHH MHHA ALHA HEMAE HHER
1349, HHMH HLLN HANN HMHH HHAL LEML HAHE HLHME MHRM HAAA
1345, hhrR LHLH HLHH HHXX XHLA LAAH HHHA HLHKE HHAN HHAHA
1342, HAMK HLLN LMHN HHAR MAHL LAAL HHAM BLHR HARE HHRN
1349, nhrk LALH LLHN HEXX XMW LHNA HHRR RLAN HMHAA HHAR
1344, HHHN HLHL HHHN HAAA ARAL LAMHL HHHAR HLAN . #ARA AARA
1345, nhAM LNHL HLHH HHXX XHLH LHMH HHLL LLHW HARH HARA
1346, nmLLM LHHL LNMA WMAXX XHLH LHHA WHHM LLLW LLLH HLBM
1347, HHHN LHHR LHHK nRMR HEHL LHHL AHHN HLHR AR RN
1350, rinMH HLHW LLHM MHXX XPlH LHAMH HLHL WLLM LLLM LLLL
1351, HAHMR LHHL LAHH HHAH WHAL LHHL AMME BLNA HHAH AR
13582, MHHM HLML LLHNM HHXX XHLH LHAH HANH HLAN HHRN AR
1353, WHHM LHLH HHHA HHHA HAHL LAML dHRA ALHE HARN AN
1354, HMuHP MLLH HLHM WHeXX XALH LMAA HHAM HLAN ARAN HANA
1959, HuAk LHLM LMHH AHHA HHHL LR HHEH AL AN AHNR HHRA
1356, MHHM HLLM LLMH HHXX XALH LANA HHRH WLAH HANR AHAA
1397, HhAM LHML HHMH HHAR HAHL LAl LHLH ALLH LLLL HAWL
1360, HHMM HLHL HLHH HHXX XWMLH LHAW LLLL LLHH HHNR HARA
1361, MHMAN HLHL HLHH HHXX XHLA LANN HLHH MLLH mrdn LALL
1362, HMLLK HLMM MHAM HALL LALL LHAW LLLL LLHH WHHMW MHNN
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1400, nHMN HLHNE LHHH AMHAH ARHL LHHL fHEN LHLL ARRA LALL
1408, nrrk BLHM HHMN MMLL LHAL LAl AMHH LHLL WML HHLK
1402, MHHA HLHM HHAR AHLL LAML LAnL AR LLLL PRLL LHLK
1409, LLMM WHLMH LHMH HAXX XHHH LHAHL MHAR LALL Robh HHLH
1484, HHHK XXXX XLHH LAXX XHMH LHAAA MHdN LLLL HLLH HHHR
1485, HLML MLLL LMHMA HLXX XHLH LHHL HHWH HLAW HHHE WM
1400, LALL LHME LHMH HAXX XHLH LAML HHHR HLHA HANN HAHA
1487, LLAL LMWL WHMHH HHXX XHLH LALL LLHL LLHA HHHH WHAHH
1436, LLAL LHAL LHNM HRHXX XHLA LHLL HLML BHLLKM LALH HAAW
Iﬁll. LUHL LHLH HMHA HEXX XHLH LMLL HHNN HLHH HHAKA AAHH
1412, LLML LWLA LHNW WHXX XHLH LPLL WHLL LLHH HMHH LL LT
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1419, ShAR LANK LLAn AeXX XnLHd Lern Al LLLe LLLH BLnh
1414, mLrL LML HLHR LHXX XML LHAL AMRN HLHR HARR Aene
1410, HLHL LHAN LLHH HLAX XnLH LALL AXHN HLHN Bened esnn
1410, HhMR XXXX XMHMH HHKX XXMM Heeid dAHHE RLHK HENE e
1417, wnnnk XXXX XHMM HHXX XHHH mide LLEL LLAK BHNN e
1429, Mk XXXX XHAM HRXX XMHN Anon Leand MLl LLLM LHLL
1421, nrnkn Lhrn LKA mddd il Lol e LLLK LLLA LAne
1422, rmankr ALLL LLAL LLAX XPLA LAdrd LHLH RLLL WHLA LALL
1423, wHrh Lhnd HLML LLXX XWLH LEde AWM LLLM LLWL LHLL
1424, Lnnl ALLL LLAL Lebb LLLL LeAL LAde LLLL BRLW LLNL
1420, mpAl XXXX XHMM HpXX XHWM RN AHAH HLNN HARA HHAN
1420, wrHk XXXX XMHH MHXX XnnAd AMdn LW LLLL HWHLM LLLL
1427, hmHAk XXXX XHHM HHXX XHHM AAHA LLAN LLLL HHLL heLe
1430, ML ALLL LLAL LLXX XLLH LHrd HrMHd HLrn HAn Aenn
1431, LWHL mLbLL LHLL LLXX XLMW LEAL HLML MLLL HAAL LALL
1432, LAHL ALLL LHML LLXX XLHH LHAL HHMH HLHN HHHH BHRn
1439, HHHR XXXX XHHH HHXX XHAH srdd HeeR HLHR MERN A
1434, rmnnm XXXX XHAKW nHXX XpHH fdhdd LHLL LLLL RALL HAnn
1432, HriHM WLHH HHMM ALl ARHL LEAL AML LLLR LLMR LLHn
1490, mAAR XXXX XHHM HEXX XHHH SRHe Adlhl LLLH LHLL RHRn
1437, ALML LHLA LLHL ALXX XALH LHHL ALHL HLLL HMLL HLLL
1444, nLAL LHLM MLHL MHXX XPLH LHLL frME HLMH ARl AN
1441, HLAML LHML LLAM LLXX XMLH LMLL HHHH HLHH HHNH HHAN
1442, nNLAL LAHL HLHN LHXX XHLH LHLL HHMH HLHH HHAH RARR
1443, HLHL LMHH LLHH HLXX XMLH LHLL fWrb HLHR HAPH HARd
1444, nhrnm ALLL LLML LHXX XALH LAMH AHMN HLHN HHHH HAAN
1445, mrrkh XXXX XHHAH HHXX XHHAW MW dLLA LLLL WHLL LAnMk
1440, MEHR XXXX XHeR XX Xndn Andd ddle LLLKE HLLL LLLL
1447, prnk fALbL LHAN nHLL LML LRNL LHHN LLLL HHLA LHARL
1450, nHLLh XXXX XnHh HALL bRk LAAA AHLA LLLH RLne LAHL
1451, Hhrn Lrdn HLHL LLXX XHLH LHMS Lrard nlHd LLLH LALL
1452, hHAHR LA LML LLXX XHALH GHHH HAdn LLLH LLLP BLLL
1459, hHHM HLHH LHAH rANAM ARsl LAHL MALM LLLK LLHL Lk
1454, PHHHAR XXXX XnHH nHXX XWHH AAdd Anne LLLL WRLH ALLH
1455, rMAR ALLL LLML LMXX XHLH LHON WHLK LLLH LLHAM LLHA
1450, HAHR XXXX XHHH MMXR XHHH HAHAH MRl LLLL HALH ALLA
1497, HHMFE XXXX XHHH WHXX Xpedm AN LLed LLLL Heon LLHL
14060, prnke ALHA HRHE fdbL LPHL LHAL HAME BLHK BArEn BdRh
1461, nmrnp HLLL LLML LLXX XHLA Ledd WHMR LLLL HHLM nLLn
1462, LHHL MLLL LBLL LLXX xLHM LAMl WimL HMLLL WHLL WLHK
1409, LHAL HLLL LAML LLXX XLHH LhML AMHH BLAKH HHAH HAWp
1464, rmrrp XXXX XHHM HMXX XHAH frAfn AHRH BLHRe RARE RdRR
1460, hpnm XXXX XHMM mmaXX Xrnn drdd LAGL LLLL HALPF LLNRL
1400, HAMh XXXX XHHHM nHXX XhHe HHHH ARAN LLLL HARL LLLK
1467, nHLHL LMML HUMH LAXX XMW CHML HeRl LLLL SHLH neLL
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1470, HHMR XXXX XHHM MHXX XMAA HHAR AHLAH LLLL HHAR HLKL
1471, HrdkR XXXX XHHH dHXX XHer nand AR LLLL hobH HLLL
1472, HAHN HHLH LLHM RLXX XhLH LHAH LHLH HLLL HHLM LHnH
1473, HLLL HHLA LHHM HAMN HEML LAML LHAL LLLL HHLHE LMAR
1474, HHMA HLLL LLMHL LLXX XHLA LMMA dHLA LLLM HLPH LMHL
1475, HMHPM XXXX XMhn HRXX XHHH AHMH dLHL WLLL MLHML LHLM
14706, HHHM HLLM LMAA MHXX XHHH LAML LLLL HLHA HHHW HHHA
1477, LiLLL LHHL LLHM LHWL LHLH AHAL HHALL MLkl HLbM LLLM
1509, HHHKN LHHL HHHM HHLL LHHL LAAL HHLH LLLH HLML HLHL
1501, MHHM HLLH HHHN MHXX XHHN LHML HHRA HLNH HHAHH HHNA
1502, LLLL LHLH HLWM LLLL LRLKW AWl MALL MLLL MLLH LLNKL
1509, HHHM LHML LHHH AHLL LRML LAnL MALR LLLKA BLAL WALl
1504, HMAH HLHL LHHH rHXX XHHH LHHL AHMA HLHM HARH HHMH
1909, LLLL LALA LLHL MHLL LPLH ANl Ml FMLLL KLLH LLHA
1500, HHHM LHLH HHHN HrblL LHAL LEAL HHLH LLLM HLHL MRl
1507, HAHKH HLHL HHHR HHXX XHHH LHML HHAH ALAH HHER HARA
1910, LLLL LHLL HLHL mLLL LHLMH mHnl WHLL HLLL HLLH LALL
1911, HnHm LHLK LHHN BHLL LAAL LHAL AALA LLLH WLNR LLLL
1512, HAHM HLMH LAHAM HHXX XHHH LHAL AHAN HLHH HHRR HHRR
1918, LLLL LLMH WhHR HELL LHLA AR ARLL BLLL HLLH Lnlh
1514, HHHM XXXX XHHMH HHXX XHHM dMHM LHHL WLLL HLMWL HHLM
1915, HHAN XXXX XHHM HHXX XHHH #WAMH WHLM LLLH MLLL LLLL
1516, HLHL WLLL LLML LHXX XHLH LAHL WHHH HLHH AHHM HHNM
1917, HAHKE XXXX XHHH HRXX XHHM MAdH HLHA ALLL HHRL HARN
1520, HAHH XXXX XHHM HHXX XHHM HHHM LLHL LLHA HHAH HHRA
1521, HHHR XXXX XHHH HHXX XMW HAAn AdEd LLLL RHLA HLLL
1522, LMML LALLM LLHL HMLXX XLLM LMAL HHLM LLLL mLAL WLNL
1523, LHHL LHLKW LLHL HLXX XLLH LAML WHLA LLLL KLHL HLHL
1924, HHHM XXXX XHHH HHXX XHHM HHHH HHWW LLLL HLMH LLML
1525, LHHL LMLH HLHL MAXX XLLH LMLl MLHM LLLL HLAL Lrinn
1520, LHML LHHL HUHM LHKX XLLW LHML HHHH HLHH HHHE HNAR
1527, LHML LHMA LLAM HLXX XLLM LHLL MHLL LLHH HHEN HeRA
1530, LML LMWL LLMHM LLXX XLLK LALL rMHMN HLHH HHEHA RN
1531, LHHL LWAL HLMM LEXX XLLH LALL MANN LLLL MLML HLLL
1932, HANA HLHL MHHN HAXX XHHH LHAL LLLL MLNN HHRA AR
1539, LLLL LHHL LLHH LHLL LHLA MrdlL MHLL HLLL MLLM LLLNM
1934, HHMMN LHNL WHHHH WHbLL LHHL LHAL HHLA LLLM HLRL hLHL
1932, HHHM HLHM LHHN RNXX XHHH LAHL ApHR HLHA RHRN RN
1536, LLLL LALLM WHMA HHLL LHLN MAnL NHLL MLLL HLLM LLML
1037, HANR XXXX XMMM HHXX XeiHH HMMA MR LLLL MLMM LLMM
19640, nHMM NMLM LLHM RHLXX XHLH LHHA LHLM HLLL WHLH LHHN
1541, MLLL HHLH LHNM pedd AndL LPAHL LHRML LLLL MHLH Lenk
1942, mHAM XXXX XHHN nrXX XHHH HHdd HHLH LLLA HLAW LHnL
1943, HHAN HLHH LHHH HHXX XHHAH LHHL bbbl WLMM HHAN Rdan
19644, LLLL LMML MLHM LHLL LHLH HHHL HHLL MLLL WLLL WHMN
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154D, HAAN LHAML HRRH HAKX XMAM LHAL LLLL HLHN AHRR HeRR
1540, nMRAr HLRL MRHM RAXX AardN QAHL LLOL LLMN nere pHae
1547, LLLL LAML HLHM LHLL LRLH HHRL bl MLLL MLLL mHAnn
1559, LLHL LHHAH LHAN HHXX XPLH LALL AHAM HLNM AR HHRR
1951, LuLAML Lrnb WHRR AR XX XMLA LALL Aeme LLLL HLWR LLAK
1994, LLLL LHLL mLMb sLbl LRl fRLL Anne RLAM KHRH HARR
1999,  LbLbkb LHLM LLAL nHLL LHLA ALl AFMM RLHH RHAN HARD
1954, LiLL LMLA HLAM LLbL LALA ARLL SHMR HLAR ARAN HARR
1559, LLLL LHHL LLHA Lrbk LHLA AMLL AMHA ALHK RHRN AeRA
1550, LLLL LAHL HLHAM hLLL LPRLA mALL AMFN HLHH HHMA o
1957, LLLL Lihnd LUK AHLL LALA MRLL AeLL LLAM NN BARA
1560, HAHM XXXX XkMH WHXX XHAR Annd LWL LLAM HHRAR HHHR
1961,  LLbLL Lrmm LLAd ALLL LHLA MLl MRLL LLHA hARe fseinn
1902, LLHL HHLH LhHM fRAX XALH LPLA LALR HHLL LAML LAAR
1569, HLLKM LHAL LHRM HAXX XeLH LAdN HLHH ARLL MLLL LHRnR
15064, miLbh LALL PRHR nAXX XALH LA AdLLL LRLL HLLL LHne
1565, HHAkl HLLL LLHL LAXX XALK LAMA MALA LLLM LLHA LLHA
1060, rmHMM XXXX XHHM HAAX XEsp AFMAn A LLLE LWL LLLL
1567, nHHR MLLL LHHR HHLL ARAL LeAl BALR LLLM LLnkr LLAR
157d, HAAR ALMH HAHA HHAN ARl LRAL LHRL LLLH RALH LHMA
1971, ANAN KLkl LLHM AAXX XHLH LHMA AMLR LLLM LLPL LHLL
1972, rmmHbk XXXX XLHM HLLL LhML LHAM LAML BLLL LHAML HLHH
1979, nHiHL HALA LLHR REXX XPbA Lenl CLLL MLHK HARK RHnR
1974, hmAAR XAXX XHMHH HUXX XXMM LAMA BLHL HLLL LMWL wHLH
1575, LiLLL LHLL HHAM HALL LALA AAAL AMLL BLLL LHLL HANML
1970, MpnKH LLHM HLLA HLXX XRnLH fnnd LLLL BMLHN MHRA HHAR
1577,  LLLb LALL wMAWH AdbL LHLA ARe MAHLL ALLL LHLL HHBL
1600, hRAN LLHA LLLH MLXX XMLk HAAN LLLL HLHM HMHH HHHA
1001, LLLL LHLH LLHL HLLL LhLA ARl HALL HLLL LHLL nALH
1002, HMHHP LLHL HLLH HLXX XALH AnAH LLLL RLHHW HARR HHfh
1009, LLLL LHLA HMLHL mALL LALA HARL AHMLL ALLL LHLL HHLL
10vwd, hmHrkM LLAL LLLH mMLXX XHLH rRAd LLLL HLAK HHHA HARA
1009, LLLL LARL LLAR LLbb LRLHM HHAAL mALL WLLL LHLL ALHR
1600, HAHH LALH LLLM HLAX XHLH MAHM HHRN HLHH MAAR HARD
1007, HLLM LALL HMHH MHXX XHLH LHMM ArMH HLHR HHEE HAHA
1610, wHEnm LLKL LEAA MAnA HARL LAl ARRA BLHR HHAR Adnd
1088, mpMM LALH HLHM AMXX XHLH LEARM fANMA HLAl oRee AR
10342, HmAK LLHL mHNM AR ARRL WAL AREA RLHN RHHE PR
1633, mmmm LHML LLHM HeXX XHLKE LHHN HHHK KLHH R0 4 HAAM
1614, wrrk LLAn AWM Al HEAL LHAL HHHAK HLHN AR WS
1012, HAMR LAWA LLHH WAXX XHLH LHRAA dHHNN HLNM HAMA ANEe
1010, rHEnk LUHH LHHN Medn AddL LHAL HHRH HLAK HARN MR
1617, nmrHA ARLH LHAR BHXX XAr LAML e HLHH MARR A
1629, nrAM LHAL HLHH RAXX XHLH LAAN LHLA LLLL LHLA nLbn
1621, nmHHM XXXX XMHMH HHXX XHrH dArd LBLL LLLL LHAL HLbLAH
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10622, mARR XXXX XMHF mArXX XHHAM AFAAM MeLM LLLE MLLL LLLL
1029, LhrbL mLbl LLHL LAXX XLLH Lrdl Srdd LLLL pLHEM LLLL
1624, MHAR XXXX XHMHH HHXX XHHH AHHM dMLE LLLH HLAL LALL
1623, HHAH XXXX XMHM HHXX XHMH HAMW dHAR LLLL MLLL LMLL
1026, HHHM XXXX XHHM HHXX XHHH AAMM MebH LLLH HLHL LALL
1027, HurAk XXXX XHMH ARXX XHMR ARHM dHAe LLLL LAML HALAH
1630, FHparkR XXXX XHMEm HHXX XHHH A LLHL HLAR HAMA HHMA
1631,  HMMR XXXX XHH: AmXX XrnM ARAd AHAN LLLAH HAHE HHAR
1032, LLLL LAWHL LLHA LLLL LHLA AAHL ARLL HLLL LPLL HLHH
1033, HHAR LLHN MLLH PLXX XHLA AN LLLL MLHRA HANH HHAN
1634, LLLL LMML LLHM LiLbb LHLH HAML AMLL ALLL LALL HLHA
1633, WHHM LLAA LLLH HLXX XHLH HAMAH WAHMA HLHMH BRHH AR
1636, LLLL LhAML LLHKW LLLL LHLA HHHL AALH LLLL LHLL ALHA
1637, LLLL LAHL LLHM LLbL LHLH ARAL ALK LLLL LHLL HLHB
10644, LLHL XXXX XLLH mLXX XHMH LHAH HHMH HLMH HHRH RHHAA
1641, LLHL LHHL LHMWH WHXX XHLH HHLA ARAR HLHKH HAMH HAHH
1042, LLHL XXXX XLLH HLXX XHMH LHHM HHRN HLAW HHAMR HHAAR
1643, LLAL LMAL LHAM WHXX XALH LMLL HHMA LLLL LHNH LLNh
1044, HHMR XXXX XHHH HHXX XAWH AMAA CHLL LLLL LHLH LHAN
1645, nmErk XXXX XHLL LAXX XLMM LHdM ALHR HLLL LHLH LLLH
1640, MhAM XXXX XMHM HHXX XHHM AHHA MHLH LLLL MARA ALHL
1647, WHAR XXXX XMHH HHXX XhAWA WRAHd dHHW LLLL LML mALL
1659, HHAR XXXX XMLL LHXX XLMA LMMM MieH ALLL LHLH LLLH
1001, MurRm XXXX XAHH mRXX XaMd HANN LHLL ALLL LALH LLben
1652, mMHA XXXX XHAHM HHXX ArAN HARAH ARLH LLLH ALML LRLL
1699, rMrm XXXX XrHM AMHXX XrHH HAfM AndR LLLL LHLH HLAL
1634, MrHA XXXX XHHH ANXX XPAMH AHHA ARLA LLLA LMLH LHAN
1655, MhHHA XXXX XHHH MHXX XHHH AMAA AHEN LLLL LHAL HMLL
1656, HHHH XXXX XWMHH HHXX XHHH HAHH HRHH HLAN HHRA HEAM
1657, HHMRM HRLR LHAR ARXX XHAM OHRL LML LLHA HARNS AHHN
1664, HMHWH XXXX XHAM NHXX XHrH AHAA AWdWH LLLL LHAML HHHL
1061, LLLL LHLM LLAL MLkbh LHLM HALL fWAH HLHH HANN HEAA
1662, LLLL LHALW WML ARblL LHLA MMLL HAHMM HLHN HHEA HHHA
1663, LLLL LML LLHM LLbkh LHLM MHLL HMHN HLHH HARH HeARA
1064, LLLL LAML HLMHAM LHLL LHLM nHLL HAHAW MLHMW HAAM HARK
1669, LLLM LHHA LLHMH ALbbk LALLM HHALL HHLL LLHAH HHMH HHHA
1700, rHHMM MLHH HHHL HHXX XHLH LHMN ANHA HAAA HAEH AR
1788,  PLkM XXXX XHHW AMXX XMW LHAM HANHN HHHA AN AN
1702, HHAR HAAN MHHH HLAH LALL LHHN HHMH HAHH HHAH HMAN
1703, HHHK HLHH LHHL HLXX XHLHN LAHM AHHA HHRNN HARA HAAA
1704, HMHM NHHA LHMA LHML MRLL LAHA HHNR HAHA HANE RS
1785, HrAn ALAL HAHLA LLXX XHLA LMHN HMHH HRHH HRHA HARH
1706, nmHHA ARAL LAAN LLML LALL LAAN HAMH HHNH SRR MAMH
1707, mrnp HLHL LRLL AKX XMW LAAK AHRN HHEE AN MRS
1710, HAARW HALAW HHLA HLLM MALL LAWK HHEN HHHH HHAN HNHN
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1711, wHAM RLLM HHLN LHXX ARLH LAAK AN Bl RAHE AEe
1712, nhnR pALA LALL LM LALL LHAN SHRN HrdE AR MRS
1713, nrhdl ALLM LHAL LHXX XHLH LMAM aeHE AHAE WNH AR
1714, rrAH AMLLL LHLL LHLL MHLL LAAM HHMA RHAN neHE Aenn
1735, rmudkl LHMM AELL LLXX XHLK LHMd Mt HREN HHEN AN
1710, HAAM MAHL HARL LLLL LMLL LEAR rArHN HHEN AR RdRA
1717  HLLR XXXX XHHA HHXX XPHH LHAN 9NN KRl $AnH dRe
17239  mMLLH XXXX XHHH WMHXX XHRH LHAN AdLH LALH LLPL LALL
1721, HAdKH LHLL KRR AR XX XedR LML ARLK LHLH LLAWH LLAN
1722, MhAK MHHH HAHA HRAX XPHH LHAL HMHHA HHAH WRAA AR
1723, MHHHAR HHAHA LAHH HREXX XAMH LHAL HHNR HHAN HHRAR B
1724, HAAR WHHL FMHAR ARKX KHAH LHAL HANH SRR #ARAH AR
1723, hHHH HHAWL LAHA WHXX XRAH LHAL ANHA RAAE HARE HANN
17206, rHrr ARLA HHARM REXX XHAHR LHHL SHAN HARR RHRA AHRA
1727, HAnKH HHALKH LHAK HHXX XHAA LHAL HHEM HedRn AR BARA
1730, nrnbh HLLL LHWH HHXX XWAH LAAL MHHH HHHW HHHH HARH
1731, RHHM HLHH HMHA HHXX XHHA LHRL HHMA HEME AAAA HAHA
1732, nmnrk XXXX XLHL LHXX XWHH LAnd ARAR HAdR RERA RN
1739, HAHRK XXXX XLML LLXX XMMH LAnd HAeidH HHEHA HHAR AdRH
1734, HHMR LHAH BHHA ARXX XHHH LML AMEN AR BARE BARA
1733,  HAMA HLLL LLHM LLEX XrrH LAnl HMHEN HHHE HHRN AN
1790, HHMH LHLA LMLH HLXX XLHH LHHL AHHM HHHH HARR #AMR
1737, nALHL PHAW LLHM HLXX XLHH LHML HAMH HHHAH HARK RARR
1749, HHLH LHHM HRHN HHXX XHHM LHHL MR Nl AHRR HHEA
1741, HALKH HLLL LLLA ALXX XEHH LHML HHHM HHHH HAMR RARA
1742, mLh LRnH AN #HEX XHLH LN AHRN HHER BARE RARA
1743, HALK LAHA HAHR AAXX XRLH LHAL MHHN HAHH AHAR ARRR
1744, rmrmk LALH HMLL LAXX XLLH LHNH AHAM HHHK AR RS
1745, HHAbL LELA HALH HLHH WHAL LHAL HHNN HAHE rHRE AR
1746, FHLL XXXX XLHM HHAH LAHL LHHM MARA HAHHR HHAR HARR
1747, Hurk HLHH LLHH ALXX XrilW LAAH HARA AHAR HAAN HARA
1750, nAkh HLHAM LHHHM HRXX XHLH LAHL AHAW ARl HAES AARN
1791, HALH HHLH LHLM HAXX XHLA LHHL HHAHN HHHR nReH HERN
1752, mALH HHAH HHHH ARXX XHLH LANL HARN HRHAR RHRA HHEA
1759, LnfA AHHA HLLL LLXX XHHH LAHL HHHW HEHe HHRN BHAH
1754, Lnnk XXXX XHHA RRXX XLAN LAMN AHHH ARAR ARAE HARA
1799, LHAL LHLL HHEHL ARXX XLAH LHML HHHE HHHE AN HARA
1750, LALL MLHM LHAK ARXX XAnrd GHHL AHHH HHNR RHHE HARR
1757, LMk LHLL HHLL HLXX XLLH LHMH AANH HHHH HAWH AR
1708,  LLAA LHLL HMAHH mAXX XHLH LHLL HARN HAHH RAAR ReRN
1761, LLAk LHLL HHHH HHXX XHLH LML nrdN HEHN HHMN AR
1762, LLMA LMLL HAHH ARXX XHLH LMLL ANHA BHAM BiidR #WRnb
1769, nHLAL XXXX XHHL HHXX XAHA LHAR HALA LHHA hLLL HLPL
1764, nmirlL HHLM HRHL nHXX Xher LARA HHAH HERR RERE BARA
1765, HLHL HHLA HAHL HAXX XhuA LHAL AHAA AHHA BHRA WHAR

K=(S=M8410=0p=8 SHEET 18 OF 18

ROM NUMBER 25=XXXA2=yY

290 201 292 293 294 295 296 297 <v8 299
UPC (XTI YT YT T Y T YT T YT YT PY Y P Y YR PP P Y Y P R YL DL L L L L L L L)
AUDR  AAAA BBBB BCCC CCOU DEFH JJKL MMMM MNPP PPPP PPPP
...--....-’---.---....----.------.---.----.--.‘-.....-..
1760, HLLKA XXXX XHHH HAXX XHHH LAMN HHALH LAnA ALLL HLAL
1767, HHAM HALL HLHH AsXX XA LARM HARA RARH ARAR HARA
17790, HLlh XXXX XHMR ARXX XHHAH LHHN HHHH HHHH WHHH HARA
1771, HHAK HHLL HHHH ARXX XHAW LHAL HHHH HHHN WA HARA
1772, HHAHH XXXX XHHM HHXX XHAH HHHM HHAN HHHH HHHN HARN
1773, PmAMA XXXX XMHHH HHXX XHHR HAHN AHAR HAAR HAAR RARA
1774, HHAK XXXX XHHHA HMXX XHAW HHAH AR LHHR HARA HAAL
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TITLE
s CONTROL ROM
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Nee &

19

10

17

10
11
12

14
15

KeaCSeMB4id=y=9 SHEET 2 OF 2o

/FUNCTIONS OF MAIN CONTROL KOM OF FPP FOR BACH ROM ADORESS
/UeAoWHlTE 3/718/76

/MICRO PC I8 INITIALIZED TU @, ADORESSES @, 1 AND 2 REPRESENT "HALTEL
/AND PLAG 8 2%, "HALTED AND FLAG = §" AND "PAUSED" RESPECTIVELY,

/ADURS NEXT DATA PATH QPERATION TInE CTRL FUNCTION

*Q

HALTED, NO OPERATION 783 60 70, mLTD3 (J)
FLAG, NO OPERATION 783 60 70, FLAG (1)
PAUSEU, NO OPERATION 783 GO TO, PAUSED (2)
L)

/"0838MD" IN THE NEXT LINE I8 A KLUDGE, THE 0B I3 REALLY
/LOADED FROM TWE OATA LINES OF THE OMNIBUS (THIS STEP ONLY),
HLTOL, O0BIsMD) TEMPISFIELY T4 G0 TO, MALTED ()

1111000007007 00707070777000 AREAIV/1110100000700001720027¢07272070/
/FPST ANU CONTINJE CONDITION

v

FCONT, NO QPERATION Te GO Y0, FETCH (20)
/FPCUM

L 1

FPCUM, FIELODSs(RSR)LS Te GO TO, WALTED V)
/FPST AND START COUNDITION

v

FPST, APTPISTEMPC}133>,0b Ta GO 10, GETAPT (302)

/FPHLT IUT Glven whlLe FPP [8 PAUSEV, BACK UP FPC, EXIT,
v}

FPHLT, PPCEISFPCLleIm} Te GO TO, EXSTRT (10080
/JUMP TU MAINTENANCE PROGNAM

w17

MAINT, NU OPERATIUN T4 GO TO, MAINT1 (1700

1070000007070 7702077777770ATA BREAK AREBA/ /11111017077 00070270770777
/3UBROUT INE==GET SECUNU HALF UF 24=8]T INSTRUCTION

4

INOT24, FPCISFPC(*)IN] Ta BKCMO sy
Opssmp 281 RETURN

/S5UBRUUTINE==GET WORD AT NEXT OPADL, BUMP OPADV

iy

NeXTOP, bBRKMA, UPAUDISOPAVU(*)K] T3

NXTQP1s NO OPERATION T4 BXCMOt s
LBlsMD B4 RETURN

/BRANCH AND CONDITION TRUE

el4

tbRTRUE, BKMASEFPC 13 SuB, INST24 (a)

FPPCISTEMPCLI9>,Ud 12 EXTEST
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/PAGE 2
/FLOATING=POINT INSTRUCTION FETCH
20

29 FETCH, DBKMAISFP( T3

21 FETCHL, 3SFACELEAPSIZEIMOG T4 BXCMD 887

22 FPCinFPC(*)K1} Dbiamy 241

PX] TEMPISFIN<93]11> Te INSTR DISP 1
/ 4 * [ - Y - - » /
/INSTRUCTIUN DISPATCR | UISPATCHES MICRU PC AS FULLOWSS /
/ INSTRUCTLUN AUURESS INSTRUCTION ADORESS /
/ SETX 34 SeTo 36 /
/ LOX ' ADDX a4 /
/ JSA be - JSR 60 Y
/ BRANCH (TRUE) 14 BRANCH (FALSE) 24 AND EXTEST /
/ TRAP 74 JNX 26 /
/ ALN (NOT XR9) 7¢ ALn (XRQ) 14390 /
/ AT m 7¢ ATX 1240 /
/ LT Q) 1026 LTR(L) 1816 /
/ JAL 1014 FNUKM 1406 /
/ FNEG 1044 FCLA 1942 /
/ FPAUSE 2 FEXILIT 1200 /
/ STAKTF 1010 STAKRTL 1312 /
/ STARTE 102¢ /
/ ALL UNDEFINED EXTEST /
/Al DATA REFEXENCE INSTRUCTIONS (LEA, LEAI, FLVA, FADD, FSUB, FDIlV, /
/FMUL, FAODM, FSTA, ANU FMULM) DO ONE UF Trt FOLLUWING ADDESS CALCS /
/ AUDRESS #0LOE LABEL ADORESS /
/ 12 BIT DIRECT (NUT 0P) DIRFP 100 /
/ 12 BIT QIKECT (LP) DIKRLP 192 /
/ 24 P17, NO INCR, NU INDEX NINC24 114 /
/ 24 blT, INCKk, NO INUEX INC24 112 /
/ 24 BIT, INQEXED 1 ¥1) 110 /
/ 12 BIT INDIRECT, NU I~NCK, NU INDEX INOIR 134 /
/ 12 B17T INUIReCT, INCR, NO INVEX INCIND 3132 /
/ 12 BIV INVDIRECT, lWUEXEUD X1np 13¢ /
/7/7/7/7IN ADDITION, GATING IN MAJOR WREGISTERS CAUSES THE FOULLOWINGS /
1717177777 INSTRUCTIUN UPERATION /
1/7/77/7/0IRECT 12=B1T ADURESSING TeMPIs3eFIR<S11}1> /
17/7777/INDIRECT AQURESSING (ALSO LEAT) TEMPIBI*FIR<9311> /
17/77777ALL OTHER INOSTRUCTIONS, 24=81T /
11117414/ AVURESSING MOVE TEmPIs [WIRIFIRCDELL> /
/ L] [ L] * . " [ » /
/ 1] » [} » » - . /
/ /
/ NOTE CAREFULLYS /
/ 00 NOT FILL Dd AT THE DISPATCHED ADDRESS=~ /
/ THE OATA PATH wWiLL GET VERY CONFUSEDILY /
/ /
/ - * » * o« [} [} /

KeCS=Mddldefel SHEET 4 UF 26

/PAGE
/OoRANCH AND CONODITION NOT TRUE
*24

24 BRNTRU, BKMA, FPCIaFPC{e)K} T3 60 70, FETCHL (21)

25 DUNE, NO QOPERATION T2 EXTEST

/INXmanl JTTLE MACKeesJNX ALNAYS REQUIRES 2 BREAKS, EVEN IP C(XR)=my,
/REASON I8 TrAT THE ZFLAG IS LOADED S0 LATE IN THE BREAK CYCLE

/THAT THk FPP Hss ALREADY COMMITTED TO STARTIr S THE OREAK BEFORE THE
/FLAG CaAN BE TEDIED.

*20
Py} JINX, BKMASSXg () FIRCOIB> TS SuB, INGXR (§495)
34 BRKMASSFPC T3
T FPCIsFPC(r)K1 Ta BXCMDIs@
31 0BIsMD 611 IF 2FLG, OONE (28)
32 FPCIaTEMP<}83>,00 T2 EXTEST
/78ETX
*34
34 S8ETX, BXMAISPFPC T3 8UB, INST24 (a)
35 X0 sTEMPCL13>,08 T2 EXTEST
/"EXTEST" DISPATCHES MICRO PC TO EXSTRT IF TmE EXF FLAG IS SET,
/ EITHER OVERFLOW FLAG [S SET, OR THE EXPONENT UNDERFLOW FLAG
/ IS SET AND THE IZTRAP BIT OF THE COMMAND REGISTER IS SET,
/ IF NONE OF THESE CONDITIONS OCCURS, "EXTEST™ DISPATCHES TO
/ FETCH,
/8ETB
36
30 SET8, SKMASSFPC T3 SUB, INST24 (4)
37 BRInTEMP<183>,08 T2 EXTEST
760X
v4p
'Y L0X, BXMAISFPC 13 SUS, INST24 (@)
4] BKMA, TEMPIsXQ[¢)FlRe¢93L> T3
42 OPADDSSTEMP T4 BKCMD3E =)
43 NO OPERATION 8Ty EXTEST
/ADDX
v44
44 ADDX, BKMALaPP( T3 8uUB, INT24 (4)
43 BKMA, TEMPIaX@(e)FIRCHELL> T3
46 OPADDISTEMNP T4 BKCMDI®Y
47 NO OPERATION BT} EXTEST
/J8A
[ 1-1']
8¢ J8a, BKMASSPPC T3 8UB, INEITR4 (4)
Y OPADODInTEMP<113>,00 T2
52 BKMAISQOPADD) DBswd T3
LX) DBiIs1 30 iFPCeitd>» T4 BKCMDsm}
54 DBtafpC BT}
-1 BKMA, OPADDIBOPADD (*)K} T4
-1 TEMPISOPADD (*) K] T4 BKCMD3 e}

87 FPCIsTENMP BTY EXTEST
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/PAGE 4
/7J8nr
1.1
(-] JOk, dKMASSFPC 73 Syd, INSTca (sa)
(-3} TemrpPLesTEMPCL 3>, 0D T2
(Y] bBKMASSOR[*]1K]1} Joisy rs
03 uslsiude|FPCeis s> T4 sAChMiUts}
04 usisFPC CARY
(1) BKMASSER [*) K2 T4
o0 UPADLISTEMPY T4 CLELIVEE Y
o7 FPLSmTEMP ol} EXTEST
JALN
)y
70 ALN, bAMA, TEMPEIsXule)F[Re<y2)> 13 sub, GEIXR (239%)
71 TEMP733D0 T2 60 T0, ALNZ (1w3})
/KT A
v)e
/¢ XTA, BKMmA, JEAPIEXA(+]Flneyiil> 13 sud, GETXxRk (2893)
79 Faunhdsyg Te GO 70, XTAL (1108)
ALY Yd
*7a
74 TRAP, DKMASEFPC T9
/9 NO OPERATIUN T4 BRCMUEBY
70 FPCSsPPC(*Ini} Dblisnp -2 Y SET TRAPI
77 UPApUSaTEMPCL30>,0d 12 GO0 TO, EXSTRY (1890)

17077777/ALURESS CALCULATIUNS/ /7777171002070 107707000000710707701000070407177
//7AT CUNCLUSIUN UF ALL AUURESS CALCULATIUNS, AUDKESS MUST Bt IN TEnPL}
//Up MUST BE WV,

/UIRECT AUURESS CALCULATIUN

vled
1v¢ UIrFP, orma, TEMPLISTEMP (+]lDR}] DB2EY Ty INSTR ULISP ¢
JUP LALCULATIUN AUWd ) OBECAUSE OASE PAGE ALAAYD CUNTAINS J=nOKRD ARG,
viv2
1v2 VIROP, obKhA, TEMPLISTEMPl+)BRe¢1)] Ubisy T3 INSTR VISP 2
/ L * » L] . * . /
JINSTRUCTIUN GLaSPATCH 2 UISPATCHES MICRU PL -S PULLOWS?S /
/ InSTRUCTIUN LABEL AUDRESS /
/ LEA, LEAI (FP AND EP MQUES) LEAD 256 /
/ FLUA LAY 200 /
/ FSTA (NOT uwP) STuxer 220 /
/ FSTA (UP) STuxkku 224 /
/ FSuUB e TN 200 /
/ FAUD, FPAQUM, FHUL, FMULM, Fulv oGeTAKe 240 /
/ 1MUL (SAME UP CUUE AS LEA, LEAL /
/ BuT DP MUDE) GETAKS 240 /
/ NO OTrER Iv3TRUCTIUNS USE THIS DISPATCH /
/ * 1] - » » * » /
KRe(CSeMB4l =, =9 SHEET 6 UF 26
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103 A240P, TEmP21s([2+)0b Ta BKCMD 3By
104 FPCISFPC(+)K1) DB3sMD 8T} GO TO, INDIRY (156)
165 INCXK, NU OPERATIIN Ta BKCMDiIm2
1o NU OPERATION eli RETURN
107 FETCH2, bKMA, OPADOSSTEMP? T3 G0 TO, FETCHL (21)
JINUEXED 24=011 aUURESS CALCULATION
wlly
118 Xaa, pRMASEX g (*) FIK<O20> T3 GO TO, X24A (110)
/INCREMENTED, NON=INDEXED 24=8IT ADDRESS CALCULATION
/ FIR<638> MUST DBE LERO OR WE'D NOT ot HERE, dumMmP x@,
w112
112 INC24, DBKMAZEmX¢ TS SuUB, INCxk (1¥d)
113 NO OPERATION Te GU TO, NINC24 (114)

/ENTER HERE FUR NON=INCREMENTED, NONeINDEXEL 24=0lT ADORESS CALC.
/GET LAST 32 BITS OF AUODRESS, COMBINE WITH 3 MSB ALREADY IN TEMP,

114
114 NINCZ24, BKMAISFPC 13 SUB, INST24 (4)
115 TEMPLSSTEMP<]133>,00 T2 G0 TO, INSUSP (14}1)
116 X244, NO OPLRATION T4 BKCMDIs2
117 NO OPERATION 8Ty
120 uBIsMp Te IF NOY EP, AQaFP (124)
121 BRMASEFPC T
122 TEMP2is [0%) P8 14 BXCMO 8@
123 FPCssFPC(*)X3} OBImMD 2§ GO YO, INDIRY (156)
124 A24FP, BKMASSFPC 13 IF DP, A24DP (103)
125 TEMP228[3*) 0B Te BKCMD 33y
120 FPCISsFPC(*)IK]1l) LB3EMD oTy G0 TO, INDIRY (198)

/0PAQD WILL CONTAIN 15 AUURESS B1TS FROM INSTRUCTION wORD) TEMP2
//CONTAINS MeC(XR)

/INDEXED INDIRECT ADDRESS CALCULATION
//TEMP MOLDS J3e¢FIReCO311> AT ENTRY,
*1d4
130 XIND, bXKMASsXS[*)FIRCOIH> T3 GO TO, XxIn0l (147)

/INCREMENTED, NON=INOEXED INDIRECT AOQORESS CALCULATION

//FIRc638300, BUN X@,

*132
132 INCIND, BKMAEXY 73 SUB, INCXR (1e§)
133 NO OPERATION 12 60 70, INDIR (334)



134
135
130
187
149
141

142
149

144
140
140

147
150
191
152
129
154
195
156
137

lov
101
162
109
104

109
100
167

17v
171
1/¢

(1.1]
123
202
203
<04
P
206
cu7
210
el
212
213
214
e1d
210

229
221
222
229

224
225
226
227
23y
231
232
233
244

235
236

240
241
242
243
244
245
240
247
250
251
ase

/PAut ©

RelSenddlo=y=y

SHEET 7 JF 20

/ENTEK MERE FUR NON=INCREMENTED, NUN=]wnuEXcy INUIRECT ADDRESS CALC,
//TEMP CONTAINS d*FIKNC311> AT ENTRY

*id4
INVIK,

INSQSP,

INVDP,

INQEP,

XINDYL,

INDP Y,
INDIRY,

/rAST EXlTwwFILL UNLY FPC AND FIELD LOCATIONS UF APT,

FadSTX,

Exs8T71,
EXST1A,

txXST2,
exSTy,

/PAGE 7

DKMA, TEMPLISTLEMP [e]lbRre]

UPADULSSTENP)

uBssMy
TEMPR e (RIr) LD
TemMPLisTEMPCLES>,UD
DRAMASSTEMPL] DHSsy

TemP223[2¢]) Vo
vsismMD

BKMA, OPADDISTEMPL
TeMP23m[6%) LB
("1-2 % 1, 1V]

TEMPLispR [(+) TEMPL
NO QPERATION

DBtaMp

BKMA, CPADUISTEMP]
TEMP2iIs[$*)Ub
DI-X X 1.1%]

TemPis (R3IR]) OB
OPADDSSTEMP<133>,08

BXKMA, TEMP1IsUPALU(+)TEMP2] UB3EY

BKMAISAPTP} DOisy
upedsFPC

VaisPPC<iis>

BKMA, APTPISAPTP (¢)M]
NO OPERATION

bKMA, APTPIZBAPTP[*)K]
NO UPERATIUN

TEMASBTEMPC]23>,0 (RIK) TEMA

BKMA, APTPISAPTP(+)M1
NO UPERATION
NO UPERATION

Ke(S=mB4ld==9

/FLDA==ALL MODES

L1
LUAD,

Luapl,

LUADR,

OPADDISTEMPY
LBtsMD
FACESmYd
FACMEIZ(DB

BKMA, OPADDISQPAOD(*)K1

NO OPERATION
pesamMD

PACNSsL
BKMAI=0PAVD [*]1K]
FACPisUD
BKMASSQPALD () K2
FACR:=DB
BXKMASSQPADD [*]1 K3
FACS3alB
FACNS=DB

SHEET 8 OF 2o

/FSTA=aFP AND EP MQDES ENTER HERE

v220
STOREF,

STk,

DBssFACE
OPADDSSTEMP]

BKMA, UPADDISOPAVD(+)K1} VBIsY

OPADOSSTEMP]

/FSTA==0P MODE ENTERS HERE,

w224
STOREVL,

STOREL,

/SUBROUTINE==USED MOBTLY BY INDEX REGISTER OPERAVION

GETXR,

/GET ARGUMENT, PLACE
/(1F USED) IN TEMPS,
/ARGUMENT AT ENTRY,

*340
GETARG,

GETY,

VesIsFACH
NO OPERATION

BKMA, TEMP, OPADUSSOPADD(¢lK}y}) LBIsY

DBisFACN
TEMASSTEMP
DBisFaACP
0BtsFACR
vetsFaCS

NO OPERATION

OPADDSSTEMP
vBtsNMD

OPADDIsTEMP
pBtsmMD) TEMPIIE (4]
TEMPG 308
TEMPL1808
TEMPR1I808
BXMASSOPADD [¢)K)
TEMPIS®)O
BKMASSOPAVO[¢)K2
TEMP43=DB
BKMAI=QPADD (¢} K3
TENPSI8DB

T3
T4
ol
T2
T2
T

Te
ol}

TS
T4
oll

T4
bT1
Te
R
14
or1
T2
T2
T8

13
T4
ol}
13
T2

T4
BTl
T2
T2
T3
Te
811
T2
T8
Te
T3
T2
73
T2
Te

Ta
L1 R
T
Te

Te
ers
13
T4
(18]
T2
T2
T2
12

T4
BTl

T4
(28}
T2
T2
T2
73
T2
73
T2
73
T2

ogKCMD sy

Suo, NEXTOP (149)
INSTR DISP 2
BKChulBp

60 Y0, InuP1l (19))
oACMD 3=y

60 TO, InuPl (133)
pKCMD3 =2

IF &P, INDEP (144)
IF OP, INDDP (142)
uKCMD3I®y

SUB, NEXTOP (19)

INSTR O1S5P 2

gXCMO 3 =)

SuB, EXST1A (10606)
69 To, FLAG (1)

BKCMU D
RETURN

BKCMDIm]
RETURN

BKCMD3 =g
IF OP, LUADY (2¢3)
SuyB, NEXTOP (1)

BRCMD3=D
IF NOT EP, LOAD2 (216)

SuB, NXTUPL (31)
8yB, NXTOPL (1)

SuB, NXTOP3 (11)
EXTEST
EXTESTY

BKCHDIs]

GO TO, STORED (224)
G0 Tu, STUREY (226)

BXChDBa}
IF oP, 8THO} (223)

BKCMOI=]

IF NOT EP, UONE (23)
SuB, OEPQS2 (378)
Sus, DEPUS2 (879)
SuB, OEPOS2 (379)
EXTEST

SKCNOs =P
RETURN

FRACTION IN TEMPLI=TEMPD, AND EXPONENT
TEMPY, BKMA ALREADY CONTAIN ADODRESS OF
USED BY FADD, FADDM, FMUL, FMULM, IMUL AND FO1V,

SKCMODs oy

IF 0P, GETL (243)

SuB, NEXTOP (19)

sys, NEXTOP (14)

IF NOT EP, ARITH (1837)
Sus, NXTOP3 (11)

SUd, NXTOPL (113)

sus, NXTOPL (11)
60 10, ARITM (1837)



253
254
250

256
¢d7

P17
zb}
202
263
204
€od
200
207
270
71
72
/3
274
27%
276

S
Jul
2
Jud
dv4
Jud
duo
Ju?
3190
311
die

319
J14
310
310

317
929

321
dz2
923

324
b
326
327
93¢
341
332
333
394
335
d30
337
340
34}
342
349
J44
345
346
347
RET
391
992

383
354
&1-1]
356
357
360
Jdoi
Jo2
363
904
365
dod
367

370
371
372

373
374
373

Re(CS*Mod4lé==~3 SHEEY v UF 20

/PAGE 8
ATXSTK, BKMASSQPAQOD) 0B3mp T
UB:sSCRATCHN T4 BXCMDISY
NO OPE.ATION BT} EXTEST
#2256

/LOAD EFFECTIVE ADUNESS==0u BREAKR KEAU, IGNURE UATA==NECESSARY
/BECAUSE FPP IS ALREAUY CUMAITTED TO InEAK AT INSTR, 015P, 2 TIME,
LEAD, OPALLISTENP] Ta BKCMOI s
Dby, FACNI®({128]IT)TENP) ol 60 TO, LOADEA (1464)

JobT 'S CUMPLEMENT UF ARGUAENT, SIMILAR Tu GET ANG, USED bY FSub,
*d0¢

LEIN, OPADUSSTEMPY Ta BECMDssY
OLER LD 8Tl IF UP, GETNL (203)
TemPOsaDb T2 Sud, NEXTOP (10)
LETni, TeMPim0B TR
BKMA, UPADDISUPAUU([+]K] TS
NO UPERATIUN Te CLE{LDEE L
OBismp 8rs IF EP, GETN2 (270)
ue, TEmMP2t=[MINUS]IULD T2 60 10, GETND (1e27)
LETN2, TEMPi3sud T2
BKMAISOPAVD (*)KJ T3 SuB, NXTOP1 (11)
ut, TEMPSIs{MINUD]IUB T2
BKMASSOPAUD (*)R2 LE) Sug, NXTUPY (11)
ub, TeMP4&Ss (EXT) (MINUSIDS T2
BKMASSUPADD[*#) K} 13 sSuB, NXTOPY (11)
Ve, TEMPIIs(EXT) [MINUS]OD LK GO TO, GETN4 (1823)

/obl ALTIVE PARAMETER TApLE

LETY)

GETAPT, DKMAIEAPTP T3
NO OPERATILON T4 BXCMD:sq
yossmy R IF FS, APT2 (317)
TemaIsyb T2 SuB, APTI1 (321)
TEMP7, FPLIsTEMP€1:3>,0B 12 SuB, APTY (32}1)
AQ3sTEMP<L13>,U8 T2 SUB, APT1 (321)
BRIaTEMP€133>,U8 T
BKMA, APTPISAPTP(®)K2 T3 SuUB, APTiB (322)
FACES=pd T2 SuB, APT1 (321)
FACMEI=OG 72 SuB, APT1 (921)
FACN3syUB T2 IF NOT EP, FETCH2 (107)

/6L TO FETUHN UNLESS IN EXTENDED PRECISION, OTHERWISE PICK up 3
/ RemAINING WORDS,

UPADD, BXMAISUPAVD [+)K1 T3 suB, NXTOPY (11)
FACPIsLE T2 SuB, NEXTOP (10)
FACRIsUD Te SuB, NEXTOP (14)
FALSEEYD T2 G0 TO, FETCH2 (197)
/FAST STARIw=FS8l, GET FPC ONLY, THEN GU TU PETCH
aPT2, TEMASsUY Te SUB, APTY (321)
TEMP7, FPCISTEMP<]i3>,V0 T2 60 TO, rETCH2 (187)
AP, BAMA, TEYPL, APTPISAPTP(+)K1 13
APTib, TEMP, TEMAIS[RIR)TEMA T4 BKCMDIs4
vB3smMDs JPAULSETEMP] BT1 RETURN
KeCSeMEa)o=i=9 SneeT 1w OF 26
/PAGE ¥
/LONG EXITY
LUNGX, BKMAISAPTP) DB2m@ TS
pvBssFACN Tae BKCMD3a}
D8ssFACS Bl IF NOT &P, EXI71 (339)
BKMA, APTP:aAPTP(*)K3 TS Sud, EXST3 (171)
DetsFaCR T2 SuB, EXST2 (17¢)
UbssFACP Te
BKMA, ArTPISAPTP (¢] M} T3
APTPISAPTP ()M} Ta BKCMDs =}
NO OPLRATION pll}
exiTi, OBisFaCH T2
BKMA, APTPIBAPTP ()M} 13
NO OPERATIUN T4 BKCMOI®Y
DBISFAL. 6T}
BKMA, APTPESAPTP[+)M] 13
APTPISAPTP [¢)Md T4 4KCMD L85
TEMASE [J) CR
eXxIT2, TEMP, DBISFPC Te Sub, EXSTL (109)
TEMP, OBIsXD T2 sSuB, EXSTi (108)
TEMP, UB3EBR T2 syuB, EXST1 (169)
TEMP, 08330PADD 12 sSuB, EXST1 (1693)
DBIsTEMA Te
BKMA, APTPISAPTP (#)n5e] T3 suB, EXST1A (166)
eXIT4, NU OPERATION T2 GO T0, FLAG (1)
/PUT RESULT IN MEMORY, USED BY FADDUM AND FAULM,
DEPOS, BKMAI=QPADD(*)M1j DO3®Y T3 IF TEMPZERO, OEPOQOSS (373)
Do3aSCRATCHM Tae BKCMD3Imy
NO OPERATION BT} IF 0P, DEPOS1 (363)
UB3SSCRATCHE T2
DEPOSE, BKMAISOPADD[e] 2 T3 sSuB, DEPOSI (37)1)
DEPUS1, LUBISSCRATCHN T2
TEMP, BKMAI®OPAYO T3 .
NO OPERATION Te BXKCMDSs}
TEMASSTEMP CA 81 IF NOT EP, OONE (25)
DB8sSCRATCHP T2 sUd, DEPUS2 (378)
DBIsSCRATCHR T2 8yuB, OEPOS2 (979}
DB83=SCRATCHS T2 SuB, DEPOS2 (379)
NO OPERATION T2 EXTESY
DEPO82, TEMA, UXKMAIBRTEMA([*)RY 73
UEPQ83, NO OPERATION Te BKCMDS e}
NO OPERATION [ 251 RETURN
DEPOSS, DBis(yl) Te 8KCMDE ey
NO OPERATION aTY IF OP, DEPOBY (368)
NO OPEmATION T2 60 70, DEPOS4 (357)
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/PAGE L1V

*1lpdv

/60 TO PROUPEWR EXIT RUUTINE
106w EXSTRT, NO OPERATION FREE® IF FS, FASTX (160)
1vul NO OPERATLON FREE ™ GO 10, LUNGX (324)

"iluve

/CLEAR FAC
tove FCLA, NO OPERATION FREE® GO YO, CLRFAC (10%0)
1v JALZ, Vo, FPLISTEMPC1339>,0[+)FPC FReke EXTEST

/FNEG

vipda
1904 FNEG, TEMPisfF ACH FREE® suB, FTOS! (1334)
1¥¢0 NO OPERATIUN FREE™ GO TO, NEGATE (1072)

/NURMALILE
*1led0d

1000 FNUKM, TeMPisFACE FREE® IF OP, END (3019)
1ve7 Dd, SCisTEmP FREE® 60 70, FNORMY (1870)
/ehTER FP MODE
vlele
1010 STARTF, NU OPERATI1ON FREEW 60 TO, ST2aFr (1074)
1411 JALY, DB, TEMPIE[RIRIFACM FREEw 60 T0, JAC2 (1003)
/3TARTU==ENTER 24=dlT, FiXeu POINT MUGE
vluld
lolé STARTID, NO COPERATION FREES ENTER UP MODE
1013 (X1 NO OPERATILIOwN FREEW EXTEST
/JAC
«1c14
1vla JaL, TeMP3arACN FREEL®
1010 Uos PFLISLLIZBLITITEMP FREEY 63 10, JaCy (1031)
*luld
lulo LTKY, FACM3EK2404 FREE® IF DP, CLRF1 (10595)
1vl/ NU OPERATION FRekw 60 TO, LTHZ (1096)
/3TARTE==gNTEN 60=dlT MOUE? CLEAR FAC LS® Ir ~NUT ALREADY IN EP
sl
luge STARTE, NO OPERATLON FREEw IF &P, END (1019)
1021 us, FACPI=(9) FREEw ENTER EP MODE
luee Uo, FACRSS (9} FReEw
1u2d b, FACSEE(O) FREE® EXTEST
/oRANCH FALSE AND EXIT FLAG SET
LYY L]
loca EXORNT, FPCIaFPC(+)K] FREEY GO 7O, EXSTRY (1000)
1e2d GtTNd, Uo, TEMPR3s(EXT] (MINYS) TEMPY FREE GO TO, GETND (1027)
KReCSemB4l0d=v=9 SHEET 12 OF 20
/PAGE 11
/LTR(6)
*1026
1a2o LN, NO OPEKATION FREE® 60 70, CLRFAC (10%89)
iva/ weIND, LB, TEMPLISsLEXT) (MINUS) TEemP FREE INSTR DISP 9
v1¢d0
/ALN (XR¥)
1190 ALNO, TEMP7 3 [(MINUS]IM27 FREE"
163 ALN2, VB, SCEIsTEMP7 FREE® IF OP, ALND (1084)
1vde VB, TEMPISFACE[MINUS)TEMPY FREEw
1839 OBy FACESSTEMP? FREEw
1094 us, SC, TEMP73s(MINUS) TEMP FREE® GO T0, ALNS (1004)
1932 ALNG, NO OPERAILON FREEw SUB, SHL (1147)
1udo NO OPENATION FREEw GO TO, NEGYL (1073)
/ARLTRMETIC DISPATCH
1037 AR]1TH, NO OPERATION FREE INSTR DISP 3
/ * » . [} [ ) * * /
/LINSTRUCTION DISPATCM 3 DISPATCHES ARITHMETIC /
/ INSTRUCTIONS AS FOLLORWS? /
/ INSTRUCTION LABEL ADORESS /
/ FADD, FADDM (DP mMOULE) OPADO 1408 /
/ FADD, FADUM (NOT DP) FADD 140} /
/ FMUL, FMULM FMUL 1402 /
/ FLlLv FOlv 1403 /
/ IMUL IMuL 1404 /
/ * . 1] ) » L ] » ] /
1040 l
/ATX
104y ATX, TEMPIsxd (¢} FIRCHELL> FREEe
1041 VB UPAUDISTEMP FREE"
lvag Do, TEMP7IsFACE (¢ mM27 FREE®
1049 v, SCisTEMP? FREEw 8uB, FTOS (1333)
1v44 NO OPERATION FREE» IF DP, ATKSTR (233)
104> NO OPERATION FREES IP EXPFL, ATX2 (1062)
1040 DB, SCIm(MINUS)TEMP? FREE» sSus, ShL (1t147)
1va? ATX3, NO OPERATION FREE® GO TO, ATXSTR (25%3)
*1¥90
1050 CLRFAC, 0B, FaCMI® (@) FREEw IF OP, CLRF1 (18393)
1051 CLRF2, 0o, FACEI®[0] FREE» IF NOT EP, CLRF3§ (18595)
1052 P8, FACPEm(d) FREE®
10d9 CLRF3, DB, FACRI®(¥) FREEw
1054 wB, FACStI=[¥) FREEw
1089 CLKFl, 08, FACNI®[2) FREEw EXTEST
1056 LTR2, DB, FACES®[128]IT)K] FREEe If NOT EP, CLRF3Y (1859)

1087 08, FaACPi=(2) FREEw GO TO, CLRFJ (1053)




1069
ivol

1062
1609

lub4
1vod
lobo
1ue7

1679
171

1e7¢
1979

1e74
17>
1070
1077
110¢
11l
1102

1169
114
1169
l1lvo
1107
111¢

1111
111«
1119
1114
1110
1110

1117
112v¢
1121
112¢
1129
1124
1120
1120
1127
1130
1131
1132

1139
1134
1135
1130
1137
1140
1141
1142
1143
1144
1145
1140

1147
115
1151
1152
1199
1184
11595
1196
1157
1164
1164
1162
1163
1164
1165
1160
1167
1170
1173
1172
1179
1174
1178
1476
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/LUAD EFFECTIVE AOORESS
L 2Y1-T']
LUAUEA, LB, FACMISTEMP] FREE® ENTER DP MQUE
Ug, FACMISFACHM«llo> FREE® EXTEST
ATX2, NO OPEKATION FREEW Syo, SHR (126¢)
NU UPENRATION FREE GO TO, ATXd (1047)
/MORE UF ALIGN
ALNS, us, TEMPIBFACM FREE" suB, FTOS1 (1334)
NO CPEXRATION FREEW IF EXPFL, ALNG (123)Y)
Vby SC3s(MINUS) TEMP/ FREEY SUB, SHR (12060)
NO OPERATION FREEY GO TO, NEG1 (1873)
FNUKML, LD, TEMPIaFACHM FREE™ sSuB, FTO0S1 (1334)
NO UPERATIUN FREE® 60 1O, FADUD (14d0)
NeGATE, NU OPENATION FREE® SuB, COMPS (1139)
NEbL, ud, TEMPISSCRATCHM FRECw GO T0, STOF1 (31359)
/REMALNUER OF STARTF
ST2gdF, NO OPERATILION FREEw IF NOT EP, ST24r2 (11e1)
Dy, TEMP3SFACH FREE® Sud, FTOSY (1334)
U, TEMPEISFACE FRELY ENTER FP MQOE
ST24F1, Db, SCisTEMP FREE® SUB, RND (1249)
NU OPERATION FREEw GO TO, FADDY (1447)
Slzab2, NU DUPERATION FREEe ENTER FP MOVE
NU OPERATILION FREE® EXTEST
/HEMAINUER OF XTa=<=FACN HULDS C(XR) AT ENTRY
xTAl, UB, TEMPIS[SIGN]FACH FREE»
Do, PACM3STEMP FREE? IF VP, tND (1v13)
DB, SCislMINUS)MR7 FREE" IF NOT EP, FNURM} (1078)
Uy, FACPI®([d) FREEW
Uby FACRS® (4] FREEW
vo, FACS3®(v) FREE® GO TO, FNORm1 (1074)

F0000077070070FSUBROUTLINESZIIIIIIII1I000000007 000000800000 000000707777
/SUBROUTINEe=CLEAR SCRATCH FRACTION, ALL ML.ED

CLKS) Uy SCNATCrMI= () FREEW
CLKkS2, Ob, SCRATCHNZ=(4) FREE™ IF NOT EP, CLKS1 (1310)
Doy SCxATLHRIS [} FREEY
yo, SCRAICHMSIs([v]) FREE®
VB, SCRATCNTIs () FREEw
LLKS1, Up, SCeATCHPI= () FREE® RETURN
A=CS=MB4lo=0=9 SHELT 14 OF 20
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/SUBROUTINE=eMOVE TWO WORDS RIGWT, USEUL BY MULTIPLY, ALL MODES,
//FILL VACATED BITS wITm CONTENTS OF SLINK,

R2MF, DB, MUNISTEMP? FREE®
VB, TEMP73ws8CRATCHR FREEW
R2ME, VBy SCRATCHTISTEMNP? FREE®
DB, TEMP73I8SCRATCHP FREE®
LPLT DB, SCRaICH3ImTEMP? FREE"
0B, TEM: 738SCRATCHN FREEw
LYY DBy SCRATCHRISTEMP7 FREE®
D8, TEMP73sSCRATCHM FREE®
K2M, Dos SCRATCHPRIETEMPT FREE PRESET BIT COUNT
UBs SCRATCAMISSCRATCHM [SHR) LEXT) FREE»
0B, TEMP7?, SCRATCHMIs [SIGN)SCRATCHM FREEe
DB, SCRATCHNISTEMP? FREE® RETURN
/SUBRUUT INE==CUMPLEMENT SCRATCH FRACTIUN, ALL MOUES,
LUMPS, DB, TEMPISSCRATCHP FREE® IF NOT EP, COMPS3 (1146)
UB, TEMPI®ICRATCAHS FREE®
D8y SCRATCASS®(MINUS) TEMP FREE*
DB, TEMPIaSCRATCHR FREE®
DB, SCRATCHRIS(EXY) (MINUS) TEMP FREEw
UB, TEMPISSCRATCHP FREEw
UB, SCRATCHPISLEXT) (MINUS) TEMP FREEe
CuMPS2, LB, TEMPISSCRATCHN FREEY
UB, SCRATCHANIS(EXT) (MINUS) TEMP FREEe
DB, TEMPISSCRATCHM FREEw
DBy SCRATCHMIS(EXT) (MINUS) TEMP FREEY RETURN
COMPS1, DB, SCRATCAPIs[MINUS)TENP FREEe GO T0, COMPS2 (1142)

/SUBROUTINE==SHIFT SCRATCH LEFT PER SC, USE wORD MOVE IF POSSISLE,
/3C CONTAINS 2'S COMP NUMBER OF 8MIFTS ON ENTRY, I8 ZERO AT EXIT,

SHL» 08, SCi1sSC FREEe
$nL6, DB, 8C3sSCl128]ITIK14 FREE®
NO OPERATION FREE™ IF EXPFL, SHLOA (1153)
D8, SCi1s8C(12BITImM1A FREE® RETURN
SnL6A, NO OPERATION FREE® IF EXPFL, SnL4 (1163)
DB, SCi1s3C([12B8]ITIN14 FREE"
§riLy, DB, SCiesSC(12BIT)KL FREE® IF EP, 8MLY (1162)
08, SCRATCHPI= [(SHL]ISCRATCHP FREEe
sniL2, DB, SCRATCHNIS®{SHL) (EXTISCRATCHN FREEe
Ddy, SCRATCHMS= (SHL) CEXT)SCRATCHM FREE® IF EXPFL, SHMLL (1135))
NO OPERAT]ION FREE RETURN
8HL3, 08, SCRATCHS3a (8HL)SCRATCHS FREEs
08, SCRATCHRIS(3ML] LEXT)SCRATCHR FREEe
0B, SCRATCHPIu(3HL) (EXT)SCRATCHP FREE 60 T0, smL2 (1197)
SHL 4, DB, TEMPISSCRATCHN FREE
0By SCRATCHMISTEMP FREE»
D8, TEMPISICRATCHP FREEw
08, SCRATCHNISTEMP FREE» IF NOT EP, 3MLS (1176)
0B, TEMPISSCRATCHR FREE®
D8y SCRATCHPI®TEMNP - FREEe
08, TEMPISSCRATCNS FREEe
DB, SCRATCHRISTEMP FREEe
DB, SCRATCHSI=(d) FREEe 60 TO, SnML6 (11089)
sHLS, 0B, SCRATCHPI®(D) FREEe 80 TO, MLO (13060)



117/
120v¢
1201
120
12vd
12v4
levd
14vo
1207
1¢1v
1211
121¢
1219
1214
1219
1230
1217
122¢
1221
1222
1229
1¢¢4
1225
1220
122/
1249
1231
123¢
12485
1244
1232
1230
1237
124y
1241
144¢2
1249
1244
1245
1240
1247
1250
1251
1252
1293
1254
1250
12%0
1257

1269

1201

1262

1263
1264
126>
1260
1207

1279
1271

1272
1273
1274
127>
1270
1277
1309
1301
1302
1309
1904
1385
1306
1307
1391¢
1811
1812
1419

1314
1319
1310
13817
132¢
1321
1922
1323
1324
1929
1320
1327
1339
1331
1332
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/3UBKUUTINE==NURMALLZE SCRATCH,

/USE wWURD MOVE, wmeEn POSSIGLE, TO SAVE TImk,

/ROUND UFF IF NOT IN EP MOUE,

/oETTER VISIPDILITY OF UNSNURMALLIZEUD AMNSWER,

wril.

Nl

NMLLA,

~n1l 1o,

N"l‘,

N1,
'\I'\I\"

N1l Ay
R E-1)
KN,

LRy

NAL7,
naloe,

RNUL,
RND 4,

VS 3IBSCRATCAHM

Wb 3sSCRATCAN

U 3rSCRATCHP

VB3mSCrRATCMA

VB I1mSCRATCHS

Ut, SCRATCHIIs[SHL)SCRATCHI

Uty SCRATCHS3=([SnL) (EXT)SCRATCHS
Uy SCRATCHKSS (SHL] (EXT)SCKATCHR
UBy SCRATCHP3=(SnmL) LEXT)SCRATCHP
UB, SCHRATCHNSs[SnmL] (EXTISCRATCHN
Do, SCRATCHMmIs[SML] LEXT)SCRATCHM
be, SCsmsc(lealTinml

nO UPExATION

NUY OPERATION

ve, SC3sSC(L12BIT)M14

U, TEMPIB3CRATCHN

UB, SCRATLHMISTEMP

vey) TEMP3ISSCRATCNHP

Dy, SCRATCAnS3TEMP

Db, TEMP3ISSCRATCHR

Ub, SCRATCHPISTEMP

U8, TEMPISSCRATCHS

Uy SCRATCHRISTEMP

De, TEMPSSSCRATCHT

By SCRATCHSSSTEMP

Vo, SCRATCHTis([d)

Up, SCrATCHPSs (4]

UB, SCRATCHP I8 ([SHLISCRATCHP

Ub, SLRATCANSS(SHL]) LEXT)SCRATCHA
uB, SCRATCHAMI= (SnL) (EXT)ISCRATCHM
uB, SCisSC(12BITIM}

Uty SCRATCAPI= [Smik] [EXT)SCRATCHP
NO OPERATION

NO OPERATION

NU OUPERATIUN
UBSSOCRATCAPL1281TIR3? 77+

L) SCRATCANISSCRATCHN(12BIT) (EXT)
Yo, SCKRATCHMISSCRATCHM(12BIT) (EXT]
ve, SCRATCHPE= (Y]

NO UPEKRATION

nU OPERATION

ve, SC3sSCI120IT)INL

VB, SCrRATCAMIS [SHR)SCRATCHM

NO OPERATION

NO OPERATION

DBIBSCRATCHP {128IT)R3777

B, SCRATCHPIS (0]

NO OPERATION

NO OPERATION

FREEW
FrEEW
FREE*
FREEW
FREEw
FREE®
FrREEY
FREE®
FREEw
FREE™
FREEW™
FREEW®
FRECW
FREE®
FREEY
FReEw
FREES
FREEY
FrRLcY
FREEw
FREE*
FREE®
FRrew
FREE®
FREEY
FREEw
FREEW
FREE®
FrREEW"
FREE®
FREE™
FREE®
FRekw
FREEY
FREE™
FREEW
FREE®
FREEY
FNEEW
FREE®
FREEY
FREE
FREEY
FREE®
FREEw
FREE.
FREEY
FREEe
FREEY

Ke=(S=MB4l0=V=9 SHEET 16 UF 26

/PALE 1D
/SUBROUTINE==SHIFT SCRATCH RIGHT PEr 8C,

/8C CUNTAINS 2'S COMPLEMENT OF NUMBER UF

SHR,
SHK 1D,

SHR1A,

SHR Y,

SHR2,

Rium,

Ramy,

Lo, SCie8C

D8, SCi1s5C(128ITIKRLM4

NO OPEKRATION

U8, SCi<s5C(1281TIM1a

NO OPERATION

DB, SCssSCli281TiMie

Db, SC3aSC[128ITIKY

UB, SCRATCHM3E[SHR)SCRATCHM

DB, SCHRATCHNI®[SHR) (EXT)SCRATCHN
DB, SCr-1CnP3s(SHR) [EXTISCRATCHP
NO OPEKaAILON

UB, SChATCHPE=(SHR) [EXT)SCRATCHP
Do, SCRATCHRISSHR) [EXT])SCRATCHR
D8, SCRATCHSIs(SHR) (EXTISCRATCHS
DOy SCRATCHTIS[SAR) [EXTISCRATCHY
NO QPERATION

D8, TEMPISSCRATCAN

uB, TEMPIaSCRATCHS

Dd, SCRATCHTISTEMP

ve, TEMPISSCRATCnHK

OB, SCHATCHSISTEMP

Pe, TEMPIBSCRATCHP

OB, SCRATCHRSIBTEMP

DB, TEMP3$SSCRATCHN

OB, SCRATCHPISTEMP

0B, TEMPInSCRATCHM

Us, SCKATCHNISTEHP

DB, SCRATCHMIS[SIGN]SCRATCHM

DECREMENT SC ONCe FOR EaACH SHIFT,

98 IS LOADEU AT FIRST FIVE STEPS POR

IF UP, RND (1249)

IF TEMPZERU, RND (1240)
IF MOVE OK, NmIe (1215)
IF NORMED, NMI6 (1237)
IF NOT EP, NM13 (1282)
IF NORMEBD, ~Milp (1219)
TEST OVFLO

6O TO, NMILA (1204)
TEST QVFLU
60 T0, NMIO (12487)

TEST UVFLO

IF NUOT eP, NMIS (1231)

GO Tu, NmIy (12¢}))

60 T0, NMI§ (1201)

IF NORMEVU, NMLISA (1236)
TEST OVFLO

6U To, ~ml3d (1292)

TEST UVFLO

IF FORMIODVEN, NMIB (312%v)
1IF €Py, NM17 (1247)

IF TEMPSGN, RND1 (1454)

IF TEMPZERQ, RNUD4 (1255)
IF OP, NM17 (1247)

IF FOROIDOEN, OVREC (14©5)
RETURN

TEST OVrLO

RETURN

GO TO, RND2 (1243)

IF OP, NMI7 (1247)

IF TEMPZERO, NM17 (1247)
GO TO, n~MIi (1201)

USE WORD MOVE IFf POSSIBLE.

FREE®
FREEW
FNREEW
FREE®
FREEw
FREE®
FREE™
FREEW
FREEw
FREE ¥
FREE"
FREE»
FREE®
FREE

FREEw
FREL®
FREE™
FREEY
FREEw
FREEW
FREE®
FREE®
FREE®
FREEY
FREE®
FREEW
FREEY
FREEw

/SUBROUTINEw=EXCHANGE SCRATCH AND TEMP FRACTIONS,

EST,

EST,

DBy TEMPISSCRATCHM

DBy SCRATCHMISTEMP]
DB, TEMPLlaTEMP

0B, TEMPSsSCRATCHP

VB, SCRATCHPISTEMPI
08, TEMPIIaTEMP

0B, TEMPSsSCRATCHR

0B, SCRATCHRISTEMP4
DBy, TEMPAISTEMP

ve, TEMPIaSCRATCHS

08, SCRATCHSSSTEMPD
DB, TEMPOISTEMP

0B, TEMPISSCRATCHN

DB, SCRATCHN3STEMPR
D8, TEmP2IsTENP

FREE«
FREEw
FREEe
FREEw
FREE
FREE»
FREE»
FREEe
FREE
FREEY
FREEe
FREE
FREE®
FREEe
FREE ™

SMIFTS O~ ENTRY, @ AT EXIT

IF EXPFL, SHR1A (1264)
RETURN
IF EXPFL, RuM (3329)

IF EP, SHR2 (1273)
IF EXPFL, SnR1 (12606)
RETURN

IF EXPFL, SMR1 (1266)

RETURN
IF NOT EP, KwMi (3319)

GO TO, SmMrid (31261)

IF NOT EP, EST1 (1330)

RETURN



1333
1334
1332
1340
1997
1349
134}
1942
1949
1344
1942
1340

1967
145v
1951
1352
1353
1354
135>
1350
13857
156u
1901
1362

1444
1401
14p¢
1409
1404

1405
1400
1497
1419
1411
1412

1419
1414
1410
1410
1417
142¢
1421

1422
1429
1424

1425
1420
1427
1430
1431
1432
1433
1434
1432

1436
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/SUBRUUTINE==MJVE FAC FRACTION TO SCRATCH,
FT0S, Db, TEMPISFACH
FTOS1, UB, SCRATCHMISTEMP
Ubdy SCeATCHTIs{4)
Do, TEMPIaFACP
By SCRATCHPISTEMP
vd, TEMPISFACR
V8, SCRATCHRISTEMP
Vo, TEMPISFACS
DBy SCRATLHMSISTemP
FTUSZ, wvo, TEmPISFACH
Db, SCHATCHNISTENMP
FTOS3, wuB, SCRATLNPIs (9]

FREE®
FREEY
FREE®
FREE™
FREEY
FREEY
FRELe
FREEW
FeEEw
Frebe
FREE®
FREEw

IF NOT EP, FTUS3 (1346)

RETURN
GU TU, FTUSZ (1344)

1000007007077 7040707777/MUVE SCRATCN TO FAC ANV EXLT///711177707047

STUF, Ub, TEeMPIBSCRATCNAM
STUFYy Uuo, FALMISTEMP
Do, TEMPIsSCRATCHP
ud, FACPI=TEMP
U, TEMPISSCRATCHR
Db, FACRISTEMP
Ud, IEMPISICRATCHS
bo, PACSSIBTEMP
STUF2) ULb, TEMPSSICKATCHN
DB, FACNISTEMP
STUFS, Vo, PACNISTEMP
D8, TemP7, FaACkis (vl

K=CS=M84lV=y=) SneeT 18 UF 26
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FREE
FrEEY
FREL W
FREE™
FREEw
FREES
FREE™
FREE
FREE
FREE®
FREE™
FREE®

IF NOT EP, STUF2 (13%7)

IF TEMPZERU, STUFS (136%1)
EXTEST

IF OP, END (1luld)

EXTEST

17000000770777777FL0ATING POINT ARLITRMETLIC/////0107770777¢77070770777

*14496

/PUINTERS TO THE ARLITHMETIC ROUTINES
UPADD, VLo, TEMP3SFACM

FADV, ub, TEMF7:sFACE

FMUL, ud, TEmr/3sFACE

Folv, pBis{SnLiracm

IMuL, DBIsTEMP2

/RECOVER FROM UVENFLOW, USEDL BY FP AND EP NMI,
OVREC, Db, ScisSCl128]ITIRY

Lo, SCRATCHM3IS (UVFREC)SCRATCHM

08, SCRATCHNSS[SHR) (EXT)SCRATCHN

DB, SCRATCHPIS(SHR) [(EXT)SCRATCHP

DOy SCRATCHR3I®[SHR) [EXT)ISCRATCHR

LB, SCRATCASEI®[SHK] [EXT]ISCRATCHS

///7/0PADL==ADY FLXED POINT FAC AND TeMP///7/
DPLUS, DB, SCRATCHMISTEMP

Vb, SCRATCHNISSCRATChN{1261IT) TEMP2

DB, SCRATCHM3aSCRATCHM[1281T) LEXT) TEMPL
UPLUSL1, NU OPERATION
UPAQUY, NO UPERATION
UPADD1, NO OPERATION
OPAOD2, DB, TEMPISSCRATCHM

4701777/FLOATING PUINT AOD///177/1777
/FLIRST TEST FOR LERQ ARGUMENT.
FPLUS' DB' SCisTEMP7
DB, SCRATCHESSTEMP7
08, TEMP7, SCi1mSCIMINUS)TEMPE
/NOW FIND SMALLER EXPONENT, TEST FOR OVERSHIFT,
NO OPERATION
NO OPERATION
NO OPERATION
VB, SCIs(MINUS]TEMP)
DO aSC[MINUS)MID
DBSeSC IMINUSINZS
FPLUS2, NO OPERATION
NO OPERATION
08, TEMPGISFACE

Fret
FREE
FREEw
FREE
FREEw

FADD,
FREEY
FREL®
FREEw
FREEe
FREEe
FREEw

FREE®
FREEe
FREES
FREEW
FREEW
FREEY
FREEw

FREE»
FREEY
FREE®

FREEe
FREEw
FREEe
FREES
FREE®
FREE»
FREE
FKREEY
FREEe

GO TO, DPLUS (1413)
GO TO, FPLUS (1422)
GO TO, FTINES (1472)
G0 TO, FUUo (1562)
60 TO, IMUL1 (1d40)

Fulyv
TEST OVFLOU
IF NOT EP, RNU (1240)

RETURN

SuUB, FTUS2 (1344)

TEST OVFLO
IF MEM, LEPOS (993)
GO TO, STOF1 (13%¢)

IF TEMPZERG, rADUL1 (1453)
§UB, FTUS (1333)
IF FACZERO, FADD® (145)5)

IF OVFLO, FADDY (1457)
IF EXPFL, FPLUSY (1462)
IF NOT EP, FPLUSZ (143))

IF SGN, FADUL1A (1460)
Sud, EST (1314)

/ALIGN NUMBERS, SMALLER NUMBER 1S IN SCRATCH) SC CONTAINS EXP ViFF.,
/DIFFERENCE IN EXPONENTS IS SMALL ENUUGH THAT A NUN=ZERQ

/NUMBER WILL BE IN SCRATCH AFTER THE SHIFT,
FADDA, NO OPERATION

FREEY

sub, SHR (1268)



143/
1440
144)
1442
1449
1444
1440

1440
1447

1452

1451
1452

1459
1454

1450
1450

1457
1409
140}

labe
14060
1404
1400
1460

1407

1474
1471

147¢
1473
1474

147>
1470
1477
150
1wl
19%90¢
1009
1504

15>
1500
15¢7/
i1d}u
1511
1912
1019

1014
191

1510
1517
1524
1521

1522
1529
1524
1520
1520
1527
153v
1531

1532
1539
1534
1533
1538
1537

1540
154}
1542
1549
1544
1542
1940
1547
1559
1551
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/ADD FRACTIONS
Fa, DBy SCKATCHSS®SCRATLHS (128171 TEMPD

LB, SCRATCHR3I®SCRATCHR[12B8IT) [(EXTITEMPA
VB, SCRATCHPISSCRATCHP [(128IT) (EXT)TEMPY
Ud, SCRATCHNISSCRATCHNILIZ28IT) LeXxT)TeMP2

FALOZ?, LB, SCRATCHMINSCRATCHA{1201T) (EXT)TEMP]
L, SCIsTEMPS
NO UPERATION

/NURMALIZE KReSuLT,.

FAUU®, NO UPERATLUN

FALUY, Ub, TemP73a>(

FREE IF NOT EP, t0 (1467)
FREEY

FREE™

FREEW

FREEW

FREE®

FREE# IF OVFLO, FADUL2 (1470)

FREE W SuB, NMI (1177)
FREEW IF N2SET, Favutle (1451)

/CLEAR SULRATCH [F NONeTRAPPEY EXPUNENT UNUERFLUNW

FALUYA, LBy TEMP73s(Y)
/3TURE IN BITHER MEMURY UR FAC, DEPEnNDING UN UP
FabDulu, UB, SCRATCHEISTEMP?
Ug, FACESSTEMP7
7LERUS IN TEMP, FAC MULUS ANSWEK,
FAQOLL, VD, TemP3IsSFALH :
NO OPERATIUN
/PAC 15 LERU OR JVERSHIFT UCCURRED, TEMP HOLUS
FADUY, DB, SCIsTEMPD
NO OPERATION

FREE® Sus, CLRS (1111
Cluk,

FREE® IF MEmM, UVEPUS (953)
FREEW GO TO, STOF (1347)

FREEW suB, FTOS1 (1944)
FREEw GV TO, FADUB (1440)
ANSHER,

FREE® SuB, EST (1314)
FREE® GO TO, FALDB (1446)

JUIFF IN EXPONENTS 50U 8I6 THAT Tmk SHIFT SUBTRACTION
/UVERPLUWED, OC FLAG TELLS wnICH AKGUMENT LARGER,

Fabul, NO QOPERATION
FALUL1A, Up, TEMP7iaFA(L
bB, SCisTEMP7
/TEST FOR UVERSHIFT, wUT BYPASS EXCHANLE,
PPLUSLy Dp3sSCIMINUSINSY
UosadC [MINUBIM7S
FPLUS3, NO OPERATIUN
NU OPERATION
NU OUPERATLIUWN
/91ART FF aOU,
Py Uoy SCRATUANSESCRATCHN (12BIT) TEMPZ
/RECUVENR FRUM UVERFLUW,
FAaDu2y NO OPENATION
NO OPERATION

FREEW IF EXPFL, FADUY (1455)
FNREEW
FREE™ GO 7O, FADOB (1440)

Freew IF NOT EP, PPLUSI (1464)
FREE®

FREEY

FREEw 1F 8GN, FAUD2 (1453)
FREEW GO TO, FADD4 (1446)

FREE™ GO TO, FADU7 (1443)

FREE®  SUB, OVREC (1405)
FREE® GO TO, FADUY (1447)

1/77/777/7FLOATLING AND FLXEU POINT FRACTIUNA. AULYIPLY/ZZ77/717777/
/MULTIPLY IS UIRECT MULT UF SIGNED 2'S CUMPLEMENT NUMBEKS, WITH
/A CURRELTIUN FUR NEGLATIVE MULTIPLIER, ENTER wlTn TEMP FLAGS
/3eT,y CreCK FOx ZERU FACTUR, EXTEND SIGN Or TeMP3 INTO TEMP,

FIIMES, Uv, TEMAISTEMP)
UB, TEMPIE(SILGN]ITEMA
Ub, SCIsTEMP?

/UL TIPLY PRACTIONS
NU OPERATION
VBseFACS
SCRATCHPISICRATCHP (MDS]) TemP2
U, TEMP73eSCRATCHN
Vo tsFACR
SCHRATCHRIEBSCRATCHR (MDS) TEMPS
ud, TEMP73sSURATCHP
Do sskALP

Ke(S=MB84id=0=§ SnEtT 2¢ OF 2o

/PAGE 1Y
SCRATCHSISSCRATCHS (MUS) TEMPA
OBy, TEMPZ73IaSCRATCHR
UpssfFaACN
SCRATCHTISSCRATCHT (MDSITEMPS
DB, TeEmP/73aSCRATCRHS
vatsFACH
MIMEIBMQAM(MDS]

FREEw IF TEMPZERU, FADD9A (145¢)
FREEw IF FACZERO, FADDSA (1450)
FREE ™ Sus, CLRS (31111)

FREE® IF NOT EP, PMULAE (1532)
FREE® PRESEY 81T COUNT

FREE® Csub, MUL3A (15%6)
FREE® SuUB, R2mA (311285)

FREEW

FREE® CsUb, MUL4EA (1599)
FREEW SuB, R2mMp (1123)

FREE®

FREE®*  CSUB, MULSA (135%4)
FREEe  SyB, H2ME (112})
FREE®

FREE® C3ub, MULG6A (1553)
FREE*  SyB, R2MF (1117)
FREEW

FREE® CSuB, MUL7A (13%52)

/IF MULTIPLIER IS NEGATIVE, A CORRECTIUN IS KREWUIRED,

FMUL2, NO OPEr-Tiun
/NURMALIZE (IF ~uT OP), RUUNYU OFF ReSULT LF n~NOT
Ky nO OPERATION
/ALD EXPONENTS, TEST FUR EXPONENT OVERFLUW,

pB, SCI=SC{128ITITEMPS
FMUL3, NO OPERATION

NO OPERATION

NU OPERATIUN

FREE ™ IF FACSGN, FMULG (1522)
EP MUDE.
FREE® SuB, NMI (1177)

FREE '

FREEY IF OP, OPADD1 (1429)
FREEe TEST OVFLO

FREE® GO TO, FADUY (1447)

/CORRECTIQN FGR NEGATIVE MULTIPLIER==SUBTRACT 2+MULTIPLICAND

FMULG, DB, SCRATCHSISSCRATCHS [(MINUS) TEMPD
DB, SCRATCHSIuSCRATCHS [(MINUS)TEMPS
NO OPERATION

Ny DY, SCRATCHKIWSCRATCHR[MINUS) (EXT]TEMP4
OB, SCRATCHNIWSCRATCHN(MINUS]TEMP2

Py 0B, SCRATCHMIuSCRATCHMIMINUS) (EXT) TEMP]

My UB, SCRATCHPBESCRATCHP [MINUS] (EXT)TEMPS

DB, SCRATCHNSIBICRATCHN (MINUS) (EXTITEMP2

/MULTIPLY FRACTIUNS==UP uR FP

FriyLe, OBssFACN
SCRATCHPSSSCRATCHP (MDS) TEMP2
DB, TEMP7iaSCRATCHN
pBi1aFACHM
SCRATCHR3SSCRATCHR (MDS)
NO OPERATION

FREEw SuB, N (152%)
FREE 8UBy, N (1952%)
FREEw GO To, R (331%)
FREEw IF EPy m (1530)
FREEw

FREEw RETURN

FREEw

FREE G0 T0, P (1527)

FREEw  PRESET oIl COUNT
FREE®  CSUB, MUL3A (1556)
FREEe  8UB, R2MA (1125)
FREE+

FREE+ CSUB, mUL4A (1355)
FREE* GO TO, FMUL2 (1514)

1000000000470 777/8LGNED INTEGER MULTIPLY==0FP MUGE ONLY///7/7/777/

IMULY, UB, TEMAISTEMPY
0B, TEMPIE[S]IGNITEMA
NO OPERATION
ObssFACH
SCRATCHNISSCRATCHN (MDS]) TEMPR
DBEnSCRATCHN
OBseFACN
SCRATCHNISSCRATCHN (MDS) TEMPR
DBy SCRATCHMINSCRATCHM [SHR) [EXT)
DB, SCRATCHNIBSCRATCHN [SHR) (EXT)

FREE» IF TEMPZERD, FAUDSA (1450)
FREE IF FACZERO, FADDOA (1450)
FREEY SUB, CLR3S (1111)

FREEe PRESET BIT COUNT

FREEe csuB, IMUL2 (1500)

FREEw PRESET 81T COUNT

FREE» TEST OVFLO

FREEe csuB, ImuL2 (1500)

FREEe

FREE» GU TO, FMULZ (1514)
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/MULTIPLY SUSBWUUTILINES
1932 MUL7A) SCRATCHTSZSCRATCHT [MDS) LEXT) TEMPD FREEe
1559 MULOAy; SCRATCHS3SSCRATCAS(MNS]) [EXT) TENP4 FREE
1554 MULOA, SLRATCHNISSCRATCHR(MOS]) [EXT) TENPS FREE
159> MuL4A, SCRATCHPISSCKATCHP (MDS) (EXT)TEMPZ FREE®
1550 MUL3A, SCRATCANISSCRATCHN(MDS) LEXTITEMPL FREEe
158/ SCRATCHMISSCRATCHM(MOS] (EXT) TEMP FREE® RETURN
1509 inuiL2, NU OPERATION FREE TEST OVFLO
1501 SCHNATCHMISSCNATCAM(MPS) LEXT) TEMPYL FREE® RETURN

10000077 77FLOATING AND FAXEU PULNT LIVIDE////7/0(00/

/3KIFT LINK mULDS FAC SIUN AT ENTRY, CHECK FIKST FOR Z&RO DIVISOR
7(SET DIVIERU FLAG ANU EX1T)7 IF IN FP OR EF MOOE, MAKE SURE
/DIVISOR NORMED==IF NOT, DU ITJ THen CHECK FOR ZERO OIVIDEND (ANS
/ALREADY IN FAU)e XOX FRACTIUN SIGNS AND MAKE 816N OF TEMA

/JeWUAL T0 SIun OF RESULT. SETTING uBsl AT "FQuol*

/FURCES CUNRRECT FIRST DLVIUE UPERATIUN, SINCE WAROWARE

JEXAMINES DB11 TO OETERMINE WMAT TO 00, THt OIVIOE IS A NON=
/RESTORING DIVIDE OF A SIGNED DIVISUR ANV A PUOSITIVE OIVIDEND,

156¢ w0, Vo, TEmAZ®[SHKr]) (EXT) FREE 1F TEMPZERO, FUlV4 (106309)

1563 Dd, SCRAICAPIS (0] FREE IF 0P, FulLODZ2 (1573)

1504 Uo, SCHATCHTI®(4) FREE IF NORMED, FQUO2 (1570)

1505 Uy, SCilaTemPO FREEw SyB, EST (1314)

1566 NJ OPERATION FREL® SuB, NMI (1177)

1567 ud, TEmMPG3aSC FRELY Sy, EST (1d314)

1970 FuUuo2, uo, TEMPIBFACE FREEW 1F FACZERG, CLRFAC (1¥50)

1071 vd, SCIlsTEMP FNEEY Sud, FTO0S (1343)

1972 vo, TEMPILeTEMP) FREEY IF FACSGN, FDIV1 (1024)

1979 PQUUL, ud, TEMASSTEMA(LI2BIT)TEMPL FREE" PRESET 81T COUNT

1974 veisK} FREE® IF NOT EP, FDIV1O (1632)

1579 SCRATCNT3$wSCRATCAHT (MDS) FREL CSuB, DIV6A (1683%)

1970 MUMESYO FRebe PRESETY 81T COUNT

1977 SCKATCRHTSSICRATLAT [MDS) FREE® c8uUp, OIVeA (1601)

1bve MUNESUD FREEY PRESET 84T COUNT

100} SCRATCHSISSCRATCHS [MDS) TEMPD FREE® CSus, 0Iv5a (1602)

10082 MUP3syUB FREE® PRESET BIT COUNT

1003 SCRATCHRS$SSCRATCHR [(MYS) TEMPA FREE® csuB, LDIvVaa (1603)

1004 MukssDo FReEY PRESET BIT COUNT

1003 SCRATCHPISICNATCHP [(MUS) TEMPS FREEw CsSuB, DIV3A (1664)
sMUve WUUTEENT INTO SCRATCH

1090 SCRATCNS 3808 FREE®

1o0y7 Do, SCRATCATEIS (4] FREEY

ioi¢ 06, TEmPIsMGR FREE®

1011 U0, SCRATCHRISTEMP FREEY

101¢ Le, TEMPIBMUP FREE™

1019 Up, SCHATCHPIETEMP FREL®

101a FUlVE, vd, TEMPIeMuM FREE™

1610 Dbe SCKATCHMISTEMP FREEe

1016 Ve, TEMPIEMUN FREEe

1017 vossTEMA FREL®

1024 0d, SCRATCHNISTEMP FREE® IF TEMPSGN, Fulvda (1644)
/NEGATIVE WUOTIENT AT THiS POINT INVICATES UIVIUE UVERFLOW,

1021 FUulvd, NO OPERATION FREE® IF SGN, FDIVE (1626)

1622 FOIVY, NO OPERATIUN FREE® SuUB, NMI (1177)

1020 FUIVS, DB, SC3sSCIMINUS)TEMPO FREE" 60 TO0, FMULS (1517)

RelSentdlded=9 SHEET 22 ufF 20

/PAvt 21}
/COMPLEMENT SCRATCH IF FAC 18 NEGATIVE TV MARE DIVIOEND ALWAYS POS,

1024 FUlVl, NO OPERATION FREE*  SUB, COMPS (1133)

1025 NO OPERATION FREE® GO Y0, FUUO1 (1973)
/CUMPLEMNENT ResuLT IF Tema NEGATIVE,

10206 FOIv8, NU OPERATION FREEY SUB, COMPS (1149)

1627 NO OPERATION FREEe 60 T0, FOIv® ;1022)
JOIVISOR IS ZENO. SET "0lIVIDE 8Y ZERU™ FLAL, EXIT,

1639 FUIve, NO OPewRATION FREE® SET 0IVe

1031 NO OPERATION FREEw GO TO, EXSTRT (1089)
/00 24=B]T OIVIUE

1632 FulvVie, SCRATCH” $sSCRATCHP (MDS) TEMPY FREE csuB, OIvda (1604)

1639 MumM3sDY FREEw PRESET 81T COUNT

1034 SCRATCHPISICRATCAP (MDS) TEMPY FREE® CSUB, VIV3A (1604)

10395 MuN3sDB FREE

1630 SCRATCHP$SSCRATCHP [MDS) TEMP3 FREE SuB, DIvVeAa (1064)

1637 SCRATCHP ESSCRATCHP (MDS) TEMP FREEY SUB, DIVIA (1664)

1640 DB8is (SHR) DB FREE™

104) SCRATCHP 3= [SHR) (&XT) FREE

1042 Vo= [SHR] DB FREEW

1649 Vb, SCNATCHPI®(3HR] [EXT)ISCRATCHP FREE® 60 TOo, Fulva (1014)

/UVERFLOW UCCUNEV,

/0P MODES OVERFLOW IS BY AN UNKNOWN AMUUNT, SET DP OVFLO BIT,
/FP, tP MODESS OVERFLOW BY ONLY ONE 81T, SINCE OIVISOR 18 FORCED
JTU BE NORMALIZED BEFURE THE OIVIDE, RECOVER, RESULTING

/ANSWER IS CORRECT,

1044 Fulv4, NO QPERATION FREEe IF 8GN, FDIViL (1630)
1045 FUIVLI2, DBIEKI777¢+} FREE®  IF OP, FOIV1d (1636)
1640 NO OPERATION FREEe SUB, OVREC (1403)
1047 NO OPERATION ’ FREEY GO TO, FOIVY (1023)
165¢ FUIvVll, UBIEKR3777+} FREE® IF OP, FOIV13 (16306)
1001 NO OPERATJIUN FREEw IF FORBIDDEN, FUIVSC (1654)
1652 NO OPERATION FREEr  SuB, COMPS (1133)
1653 NO OQPERATION FREEe GO TO, FOIvi2 (1643)
/UVERFLOW SPECIAL CASE==ANSWER IS EXACTLY 600d eoas,
1054 FUIVSC, NO OPERATION FREE» SuB, NMIb (123%0)
1090 NO OPERATION FREE» GO Y0, FOIVS (1623)

/AN ADDITION waS FORCED AT FDIV1L Ok FODIV12 THAT wWiLL ALWAYS
/OVERFLOW, IN ORDER TQ SET DP OVERFLOW BIT

1656 FDIV13, NO OPERATION FREE»

1697 VBIsTEMA FREEe TEST OVFLO

1060 NO OPERATION FREE® 60 YO, FOIV3 (10621)

/0IVIDE SUBRUUTINES

1661 DIVOA, SCRATCHSS®SCRATCHS (MDS) [EXT)TEMPS FREE®

1062 O0IVSA, SCRATCHRISSCRATCHR(MDS) (EXTITEMP4 FREEe

1663 OIV4A, SCRATCHPISSCRATCHP (MDS) (EXTITENPI FREE™

1064 01V3A, SCRATCANISSCRATCHN(MDS) (EXT]ITEMP2 FREE®

1660 SCRATCHMSSSCRATCHM (MULST) (EXT) TEMPL FREE RETURN



17u0
1701
1702
1709
17v4
1702
1700
1707
1719
1711
171¢
1719
1714
1712

17310

1737
1729

172.

1722
1723
1724
172>
1726
1727
173¢
1731
1732
1733
1734

17395
1730
1737

1740
1741
1742
1743
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/MAINTENANCE FIRMWARE
/10T 65506 GETS YOU HMERE VIA LOCATION 17

w1700
JVERIPY THAT CUNSTANTD ARE COURRECT
/
/1877777
MAINTL, ULE, FACEI®M)
/8000

ubts vl
/80006

be, PPC, TEMPiiaK]
/3777706

DB, FaCmismg
/300002

v, X¢, TEMPZiIsKZ
1827779

Do, FACNZEMD
/300003

vo, OPADO, TEMP3E=sRY
/877772

Go, FACP3svb
/7800014

Vb, APTP, TemMP4alsKid
/7877704

ve, FACRIsMiA
/802004

Do, TEmA, TEMPDISRZULY
7387775}

ub, FAC531sM27
/803777

Do, TEMPS, SCtsK3?77
/8177598

Uo, SCRATCHESaMIY
/78777¢5

Ve, TemP’7, BRImM7Y

/REVISIUN NumMBER FOR THIS MICRO CODE,

FREE
FREE
FREE
FREE
FREE
FREE
FREE
FREE
FREE
FREE
FReE
FREE
FREE
FREE

FREE

/THE REVISION NUMBER IS A Tw0 DIGIT NUMBER ANU USES THE FULLOWING

/CUNVERSIUN TadlLE

/ vIGLT NuMB3ER In vo VIGIT
&4 0 ' ]
/7 1 K1 -]
/77 V] K2 7
/7 L) K9 )
/7/ 4 " 9
/7/7/7/7REV NUMBER v LUCATIUNS vmSo AND v SO

vmod, Dois ()
VLS9, peis ()
/SUBRUUTINE FTUS wILL mOVE FAC TO SCRATCH

/78
U IaSCRATLNHT

/SUBKRUUTINE EST WILL EXCHANGE SCRATCHM=S wlTn TEMPied

r=CS=n8dlo=v=9 SHEET 24 UF 20
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/CHECK REGISTERS FOR CORRECT VALUES,

/29000l

OostsFPC
/309002

PTXR 2 Y]
/8777508

("X I-1]
/7800009

Lo itsUPADY
/%6dvl4

DBseAP ' »
/7992000

DBSSTEMA
/803777

LBiedC
/877777

LoisFACE
/803777

DBI=sTEMPS
/7877705

DotsTEMP/
/877759

VB1aSCRATCNE

/CHECK THE AUD PFUNCTION
763777¢77772803771
VB3IsSC(¢) TEMPY
/02000+00014+1892015
DB3IsSCRATCHE (¢ K1de}
/777764 (128]178) 2+180000)
DBisXa(13BITITEMPL*)

/CRECK [RJR]
177750387775
0B8s [RIR) INRATCHE
/87775083777833774 [R3IR) =43377
0B85 =0B (RIR) 8C
/0 TO SCRATCHE
08, SCRATCHESs= (2]
/CHECK ThAT SCRATCHE 18 ¢
08, SCRATCHEI®[RIR) SCRATCHE

NUMBER IN Db

M3
ud
"o
14
n73

FRee
FREE

FREE

FREE
FREE
FREE

FREE
FREE
FREE
FREE

suB,

Syd,

FT08 (1333)

EST (1o14)
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/ADORESS MULTIPLICATION
/TIMES 2 (A®B)X2

1744 08, SCRATCHRIBKIZ?77+} FREE
/(400V*14)e2n18230

1745 O, TEMPESSCRATCHR (2¢)K14 FREE
/TIMES 3
/1003093839110

1740 D8, TEMP1Ie([3=]) TEMP FREE
/TIMeS 6
/7206060¢6 8 206060 -

1747 08, FACMIS[6e)TEMP) FREE

/RIR TO CHECK mM83 OF AOORESS CALCULATION
/20660 s [R3R) ® 02066
173¢ 0o, FACMSES [(RIR)FACM FREE

/CHECK ABILITY TO mASK B8IT3, ROTATE AND AOD
/10000 * 2090 ©12000 (RIR]) =01200

1751 0B, TEMASSTEMP<113>,0 (RIRITEMA FREE

/ADD THE RESULT, OR IN THE "OR™ STATEMENT BITS, PUT IN BITS $=11
1732 VB8, FPCSS(RIR)FPC FREE
1788 DB1s3d30|FPCec1 1Y FREE

/CHECK SUBTRACT ([MINUS)

/A ¢ NOT 8 ¢ CARRY s RESULT

/70 MINUS & = @
1754 0Bss (MINJS) FREE
/a=mMin}
1755 » DB3ssSCRATCHT (MINUS)I MY FREE

/UVERFLOW RECOVERY
/8ET SIGN BIT ® COMPLEMENT, REPLACE S8JGN BIT AND ALL OTHER BITH
/SNIPTED RIGHT
/78006 (OVERFPLOw RECUVER) = 3503
17566 088® [OVFRECIFACH FREE

//CHECK SHIFT LEFT (12 B8178)
/2000¢1 SHL; 8 4@d2

1757 08, :SCRATCHTSS (SHL)K2000+1 FREE
/ 89008 ¢ BET IN LINK

1764 D3, SCRATCHTIS[EXT) [(8ML)SCRATCNHY FREE

v / sapll

1761 08, SCRATCHTES(EXT) (SnL])SCRATCNY FREE
/ =4022

176¢ 08, SCRATCATSs[EXNT) (SHL)SCRATCHY FREE
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/0ATA BREAK TES”

/0EPOSIT ALL 1'8 IN LOCATION 15

/NOTES SUBROUTINE "EXSTL1® REQUIRES APTP BE 1 LESS THAN
//LOCATION WHERE BREAK I8 TO OCCL«,

1769 DBIs(3301TINM} FREE SUB, EX8TY (103)

/0EPOSIT ALL O 1N LOCATION 7777
/SET APTP TO 77768

1764 08, APTPI®(120ITINY FREE

1763 : 0B, APTPISAPTP[1201IT)INM} FREE

1766 083=(e) FREE suUB, EXST: (163)
/TEST TIELD LOCATION, TEMPS12830 AT START,

1767 08, FIELOSSTEMP FREE

177 DBI=(0) FREE

1773 D83sFIELD FREE
/LEAVE ROUTINE WITH INTERRUPT

1772 NO OPERATION FREE

1773 NO OPERATION FREE

1774 NO OPERATION FREE GO TO, FLAG (1)
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K-CS-M34 | Z-g- 10D SHEZT 2 0F2
FPPBA PROGRAMMABLE LOGIC ARRAY UEC P/N 23PP1C5
Oe A¢ WHITE 1/15/76, REV 31/19/76 (ADD P/N)

TRUTH TABLE (MBMIGM, L®LOW, "«"sDONT CARE IF INPUT, OR NOT CONNECTED
IF QUTPUT)I

PROV INPUT PIN QUTPUT PIN INSTRUCTION

TERM 31 10 ® 8 7 6 5 ¢ 3 2 1 33 22 2% 20 19 186 17 $6 13 14 33
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83 H A W M W L A H H ®» o« e « N = = » L e e = e DX

04 M H M KN K L MK L ® w s e N » @ o || = e | = ADUX

"] [ T T R T . I H L A & o e e N e e e | e | = = !3‘

1) W AL WK L & L b ®» @ =« = H e e o | L ® o = JaRr

2 N N H HH N H L KN > = e o H = L = L = e ® @« ATX

8 MW W H H K H N L L = = e =« H e o = L L L = L XTA

9 L L AN e * @ = = ® o e N e e o L L L L - TRAP

16 L H H H H = © = o @« = o =« N » « » L L L L = IR

11 ® @ o N || & e e ®» = o = | HW *» e | ® ®o = o = DIRPP=«DIRECT BASE PAGE ADDRESSING (NOT DP)
12 ®» @« » H | = e »w » w « e H N e e | e e e = | QINRDP=<DIRECT BASE PAGE ADORESSING (uP)

13 o e o | A ® e @ = = o ®o o N ® @ | ®» ® || e = 24°B1T ADDRESSING

14 L LA HH ®» o @« » » o = =« N » @ | = e || = e 24°B1T AODDRESSING (LEA OR IMUL)

15 s o w | e | K H H ®» = = = }K s e | e e || e | INCREMENT XRO (24=B1T OR INDIRECT ADURESSING)
16 L L * H H L M H H = » = =» N o e || e e || e | "NCREMENT XRQ (24=BIT UR INDIRECT, LEA OK IMUL)
17 = e = | e M4 M4 H H ® e o o KW s e || e e || | = LJ NOT INCREMENT (24=BIT OR INDIRECT ADDRESSING)
18 L L = H H H B H H @ o o o H » e | e = | | = D0 NOT INCR (24+BIT OR INDIRECTY AUUR==_EA, LEAI, IMUL)
19 ®» @ e || L ®» e o w ®o o e o H e« e || = || L = = INDIRECT ADDRESSING

20 L L L H A @ = & =» e »w o = H = e ([ e | | = = INUIRECT ADORESSING (LEAI ur IMuLl)

28l L A L HH H @ » @« o = o « H = L = = © @ ® | LTR ("OR"ED WITH BRANCH) ‘

22 « H L H H H H « o || = e o H ® @« o ® ® | | = BRANCH TRUE==FACE=Q

2 * n L H W H H H L = || o o« H @« @ ®w w @ || | = BRANCH TRUE==FAC>s@

24 *« N L K KA W H L H @ H o o §H s e ®w o w | | = BRANCH TRUEw=FACes2

1] « N L H A H H L L » e e =« H " ® e e = | | e BRANGCH TRUEe=A_WAYS

26 * ®H L H K H L H H H = o « H @ o = o ® | | = BRANCH TRUE==FAC<»@

22 = H L H A H L KW L » H = e H w @« e ® ®w L L = dRANCH TRUE=eFaAC<

28 = H L H KW H L L H M L = = H = e o = & | L = BRANCH TRUE==FAC>®

29 e« n L H A H L L L = = | = H = @ o ® ®» || | = BRANCH TRUE==8IGN M NEGATED (JaL 7<ST)

3 = H L H H H H H HH = =« =« H L @ @ e || = | o ORANCH FALSEe=FAC<»2

31 e N L KW H H A H L = H e o H L = =» e | o | = BRANCH FALSEe=fFAC<O

32 « N L 4 K W W L H H |, = e H L @ = e | e | = BRANCH FALSE==FAC»Q

3 e H L H M H L = H L = o = H L ® ® ® | = | = BRANCH FALSE==FACSp

34 = A L M H XN b KA L = L = = H b @ = = | e | = BRANCH FALSE==FAC<H

35 e« W L H H W L L H = H » o H L = ® @ | e || = BRANCH FALSE==FAC>3d

36 e H L W H H L L L = = H o H L ® = e | ® | = URANCM FALSE==SIGN NEGATIVE (JAL TeST)

37 " H L HH L L ®» = ®» = e =« H L = ® & @ ®» ® = UNUSED INSTRUCTION ‘

38 H N A H AL b ® = » o = = N L ® ®» @ & = = = UNUSED INSTRUCTION

9 H M H H R L N ® = = e = N L ® ®» @ ® e « ® UNUSED INSTRUCTION

48 H N A H A K L L *= = e e = H L ® = = @« = = = UNUSED INSTRUCTION

43 L L HRH L @@ o o = o e o K L ® ®» ® ®» e e = UNUSED INSTRUCTION

42 "N N KK L B KA ®» e = e §H L ® » ®» = & o = NQP

43 H H KN H H H L H L = o o o §H = L = ®» | =« = =« STARIE

44 ®e ® ® ® o W ® ® ® ® o w e e » ®m e ®w ® e & = '

4> - ™ - - » - - - - [ ] - - - - - - - - - - - -

46 - - - ® - ) - - - » - - - - - - ™ - - - - -

47 = e ® & ® ® e ®w ° * & ° = = » @ ® ® ® e ®» =



DEC PART NUMBER: 23301A2-00 ORIGINATORI D,A WHITE BINARY DATA "1" ® HIGH SHEET 1 OF 2

4 : - l i

LEFT COLUMN OF BIN DATA I8 MSB DATE ORIGINATEDI 32eMAR=76 BINARY DATA "9" = LOW
DEC OCT BIN DEC  OCT BIN DEC  0CT BIN DEC OCT BIN
LOC LOC DATA LOC  LOC DATA LOC  LOC DATA LOC LOC DATA
2 000--p000 32  240==0200 64 100000000 96  14ve=@2P0
1 001 =°0000 33 Q041eeppd0 65 101ee2000 97 ST I'T 1)
2 002°-0000 34  242--0000 66 1020-0000 96 i42==0p00
3  003e=0000 35  24)e-@000 67 193eep0002 99 i43--0000
4 0042202000 36 244==0000 68 104-20000 100 i4deepp0o0
5  00%e%0040 37  04Seepooe 69 10S--0000 101 1450000
6 0062000 38 246w-p00e 70 1060000 102 i46eepp0
7 207°=0000 39 240000 74 107==0000 103 14700000
] 010-=0009 49 050=+0000 72 110222000 104 i50==pp00
9 011e=0000 41 2510000 73 ilieepo0e 105  iS1eeppo
10 012++2000 42 25)-=pooe 74 112--=0000 106 iS3evpo0v
11 213--0000 4) 05)==0000 7S $13eep000 107  iS)eepdpoe
12 014°-2000 4 050e-p000 76 114=20000 109 iSdespoo0
13 015°-0000 45  25%eepp¢0 7 115-20000 189  i5%ee0000
14 0169000 46 256e-0000 79 116==0000 118 156+=9000
18 217==p000 47 A57e«d200 79 117=02000 111 i97e=0000
16 020--9000 48 260e=000v 80 120~=0000 112 j6beep000
17 021-°9000 49 026 ==p000 81 121=+0000 113 161=-0000
18 02220000 Sé 062=-2000 82 122=-0000 114 162=-000¢
19 023)e-pone S 26 3)e=poR0 83 123=-0000 115 163==0000
20 024--0000 $2 264-=2000 84 124e-0000 116 j6d==0000
21 02520000 53 06%-+9000 8s 125-20000 117 165==0000
22 026=-0000 S4  266°=0000 86 126=-=0000 118 jeé=-p000
23  027-ep¥0 55  067e=0000 87 127020000 119 167=-=0000
24 0lo~-0000 56 070==p000 08 130-20000 120 [10==000¢
25 031e=0000 S7  a71-=0000 89 131e02000 121 i71=20000
26  032--0000 58 @72eepp0e0 92 132--0000 122 i72==000¢
27 933==9000 59 01)eepp00 91 13)==p000 123 {73=e0p00
28 234>=0000 60 274°=0000 92 134°=0000 124 IR LT TTT)
29  035--0000 61  27%=+0000 93  135--0000 125  175=v000e
30 036-+0000 62 076=-2000 9¢ 136--2000 126 iTee=0p00
31 037==4v00 63 277-+0600 95  137e=0000 127 177-=0000
[ i {FIRST USED ON OPTION MODEL ] !
! IREVI i FPP8-A i DIGITAL EQUIPMENT CORPORATION {
| leealee ” e Y /7(1 MAYNARD, MASSACHUSETTS |
i | {DRN, . . DATE |7 4h { i
lel i ic Kffﬂa( :Dl TITLE 256 X ¢ '
1€} H |} HK®D i . F)
v a g ‘ﬂm ‘
111 N} s:n 0, e IDA;; C‘ ROM/PROM PATTERN SPEC !
TR lP oaléné s ID t/u - : 23=301A20 ‘
1t € R A “3P1A2=00 '
:o: : boethy 24T §O9I7o : H
INg N IPROD. lDlT . {SIZEICODE} NUMBER ! REV |
184 0 | 12 e ol AN 1CS } MB4Ig-F-42 ! !
[ N JE. 1ucxr HIGHER Asszusbv | § i \
I lcHKl | - loxsr ! P ! [} ! ! i !
i "THIS DRAWING AND SPECIFICATIONS HEREIN, ARE THE PROPERTY OF DIGITAL EQUIPMENT conronar:on AND SHALL NOT BE REPRODUCED ]
1 OR COPIED OR USED IN WHOLE OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION, !
1 COPYRIGHT 1976, DIGITAL EQUIPMENT CORPORATION" [
{ !
DEC PART NUMBERI 23=321A2-00 ORIGINATORS D,A.WHITE BINARY DATA "1" = HIGH SHEET 2 OF 2
LEFT COLUMN OF BIN DATA 18 M8 DATE ORIGINATED: 30eMARe76 BINARY DATA "¥" = LOW
DEC OCT BIN DEC OCT BIN DEC OCT BIN DEC OCT BIN
LOC  LOC DATA LOC LOC DATA LOC LO. DATA LOC  LOC DATA
128 200--0211} 160 240eep11y 192 lo@e=011} 226 JeueePitl
129 201-+0111 161 244rep111 193 3o1eepill 23% Mi=epyld
130 202--911} 162  242eepiil 194 302-+9111 226 342e=011)
131 203-°0111} 163  24)=ep11) 195  303=e=p111} 227 seiee01}l
132 204=-91}} 164 24d=epi11 196  3o4==0111 225 Jedespy1)
133 20S=*9111 165  2485-epii} 197 JeSeepiltg 229 34Seciyyy
134 206°°2111 166 246e-0111 198  Jo6e=p1l} 230  J46e=pil}
13 207-°011} 167  247ee0111) 199  307--2111 an Jaree2111
136 210-=0111} 168  2Speedii} 200 310--101} 232 ddoe-gi})
137 211°°02111 169 251eepyl) 201 Ji1==0111} 233 i1%1e-011)
138 212e°011)1 170 252ee211} 202  312w-e0ii} 234 352-<2111
139  213ee011} 171 2530111 203  31)ee01i1 235 3S3e~pil
140  214--02111 172 254%e211} 204  314-v10}} 236 Isd=eg11)
141 215=e0111 : 173 255eep111} 205  315e-013} 237 355ee¢il)
142 216=%0111 174 256ee0)}] 206  316e=e011} 239 356eeeiti
143 21%7ee01)} 175 257eedi1} 207 317==01}1 239 3S7e-0ill
14¢ 220--4110 176  26p=e2111} 208  320-+10%) 240 36d=+0)11
148 221e°0111 177 261 ==t} 209 32ie-e011} 1 1) J61=epil]
146  222+-010} 178 262=e011}) 210 322-=0211)} 242 Jede-vi1i
147 223ev011} 179  26)=ep111 211 323-=0111 243 J6deer1l)
148 224e-}10]) 180  26deep11} 2312 324=eiD)} 248 Jede-vil)
149 225-+0110 181 265+%0111 213 325-=p111) 245 deSe=-0111
150 226--0111 182 266-%0111) 214 J26--01i1 246 Jobeepill
1519 227=+0111 1863  267eep111 215 327--2411 247 3eYev0111
152 23pe-0111l 184 272eed111 216 330=-0141 48 J1deevil
153 2)1-==0i11} 185  271--0111 217 33teepiiy 249 171es031)
154 232ee01)} 186 272e-0111 218 332-eD111 2%  372--0111
158  233eeniyy 187  273e-p1t1} 219 3)3-epi1}) 251 313ee@jly
156 234=ej10} 188  274%=0111) 2:0 334-=jo1}) 352 37deepiyy
157 235-=0110 189 27%5eep111 221 335.e01t} 25) 175=ed1il
1580  236e%0111} 190 276e-0111 222 336-+0111 254 376eediyy
159  237ee0111 191 277-e0111 223 33Veepill 5%  Mvieetinn
! ITITLE 236 X ¢4 lsxzticoo:: NUMBER : REY :
! DIGITAL EQUIPMENT CORPORATION | ROM/PROM PATTERN SPEC 4
| MAYNARD, MASSACHUSETTS 1 232301A2+00 1k €S| Mg4Ip-d-42 : |
S s - L




|

l

|

A ! i

| } i !

"THIS DRAWING AND SPECIFICATIONS HEREIN, ARE THE PROPERTY OF DIGITAL EQUIPMENT CARPORATION AND SHAL
0P COPIED OR USED IN WHOLF OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS w.l1HOUT WRITTEN PE

COPYRIGHT

1976, DIGITAL EQUIPMENT CORPORATION"

L NOT BE REPRODUCED
RMISSION,

DEC PART NUMBERI 2)e{124A100 ORIGINATORI D, A, WHITE BINARY DATA "1" = HIGH SHEET 1 OF 1}
LEFT COLUMN OF BIN DATA IS M8B DATE ORIGINATED! @5eJANeTé BINARY DATA "o" = LOW
DEC OCT BIN DEC 0CT BIN DEC 0CT BIN DEC 0CT BIN
Loc LOC DATa LocC LOC DATA Loc LOC DOATA LocC LOC DATA
(] P0e=11000110
1 Plee11000110
2 P2eel 1000110
3 Pleeiipnoiie
4 04==11000110
] 08=e1 1000110
6 0611000110
7 Plee10100110
8 10=210110010
9 1ieeipiioioe
10 12-=10110110
11 13w=ip111000
12 14e=10111010
13 15=+10111100
14 lee=11111100
1% 17=ep0111110
16 20000000000
17 21=+00000000
18 22°°00000000
19 232000000000
20 24=+00000000
21 25=00000000
22 26000000000
23 27==02000000
24 30=00000000
2% 31200000000
1 320220000000
27 33eep0000000
28 J4+-=300200000
29 35-=p000PA000
3n 16002P000RR0R
31 37200000000
b ! IFIRST USED ON OPTION MODEL { }
} IREV! l PP8-A { DIGITAL EQUIPMENT CORPORATJION |
| lemeles l ' | MAYNARD, MASSACHUSETTS i
1y zoan%] 1 Mater  VOATE!ImA;T() }
:Rl c 1! { < _ } ITITLE !
El H I {CHK ~ gi’, IDAT 32 x ¥ i
Vi x-%%* | H‘?/%‘z !
Ty v | 1ENG, . ' , IDAT o, ROM/PROM PATTERN SPEC [}
181 G | l DR l ﬁp54ﬂL 2l |
[ S I A |PROJ,,ENG, _ . IDATE B 23+124A %00 |
YR P Y i tath Vsl Ze ' i
INL N | 1PROD, : IDATE . ISIZEICODE| NUMBER | REV |
| o le= INEXT HIGHER ASSEMBLY l ) i i {
| ICHK] l R- DD-M841¢‘¢ IDIST. ! l | { | | | !
!
{
H
l
1

T P Gew P




|
}

B-DD-M84I¢ -

IDIST,! | { | | | |

l

) H | i | | {

DEC PART NUMBER: 23+125A1+00 ORIGINATORS D, A, WHITE BINARY DATA "1" = HIGH SHEET 1 OF 1
LEFT COLUMN OF RIN DATA IS MSB DATE ORIGINATED 19eJAN®76 BINARY DATA "0" = LOW
DEC OCT BIN DEC 0CT BIN DEC  OCT BIN DEC OCT BIN
LOC LOC DATA LOC  LOC DATA LOC LOC DATa LOC  LOC DATA
) 08°=10010001
1 P1==17010001
2 N2-=00002000
3 Bl.-20000000
4 P4=-=00000000
5 25=+00800000
6 06200000000
'} 2700000000
8 10=210011111
9 1110101111
10 12218011111
11 13°=10011111
12 1410011111
13 15010001111
14 16==10011111
18 1710111111
16 2010011111
17 21ee1@R11111
19 22--00000000
19 2300000000
20 24==00000000
21 2520000000
22 2600000000
23 27==000007200
24 30ee10011111
25 I1ee10101011
26 31210011111
27 Jlee1P11111
28 3410011111
29 1Se=10001111
n 16010011111
31 37==10111111
11! JFIRST USED ON OPTION MODEL ! |
| IREVI 1 ~PP8 -A | DIGITAL EQUIPMENT CORPORATION 1
T Y P } } MAYNARD, MASSACHUSETTS l
by IDRN, A.MWyaap~ DATE)IMA/ T4 !
IRt € | | ey ! ITITLE . !
Il H | 1CHKD IDA s 2xe }
Vi Al ! ‘;égbz— x.Jéglég;éﬁé | :
I LENG, . toATE |, i ROM/PROM PATTERN SPEC !
18} 6 | IRy 3P, 1l Al T 1
1y or IPROJ,ENG, — IDATE . .. | 232125A1 =00 !
oy I 1 AT TR SR YT VR !
IND N | |PROD, O~ IDATE ISIZE.CODE! NUMBER | REV |
1st 0t ! Ro¥ S | S5 -5¢k 1CS + M84Ig-B-44 ! !
(R INEXT HIGHER ASSEMBLY 1 ! ) } |
! !
! !
}
!
1
]

OR COPIED OR USFD IN WHOLE OR IN PART AS THE RASIS FOR THE MANUFACTURE OR SAL. OF ITEMS
1976, DIGITAL EQUIPMENT CORPORATION"

COPYRIGHT
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DEC PART NUMBER) 23+126A1+00
LEFT COLUMN OF BIN DATA IS MSB

ORIGINATOR: D, A,

WHITE

DATE ORIGINATFDI A5eJANe76

BINARY DATA "i" = HIGH

BINARY DATA "@" = LOW

SHEET

!

or

i

!

! B-DD-M841¢-2

| ) i

) l i

WTHIS DRAWING AND SPECIFICATIONS HEREIN, ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION AN
OR COPTED OR USED IN WHOLE OR IN ¥ART AS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WIT:~ IT wRITTEN PERMISSION,
COPYRIGHT

197¢, DIGITAL EQUIPMENT CORPORATION"

SHALL NOT BE REPRODUCED

DEC  OCT BIN DEC  OCT BIN DEC  OCT BIN DEC  0CT BIN
LO6 LOC DATA LOC  LOC DATA LOC LOC DATA LOC  LOC DATA

@  0B==00000000

| 01e-00000000

2 0200020000

1 03e-20000000

¢ 04=+00000000

S  0S-+00000000

6 06-200000000

7 27=200000000

8 1000000101

9  11=+00000000

i 12°200000110

11 1300000101

12 1400000100

13 1500000110

18 16200000110

18 1700000000

16 2000000011

17 21=+00000011

18 22-00000000

19 2300000000

20 24200000000

21 2500200000

272 26++00000000

23 2700000000

24 10-=00009101

25 1100000000

26 32+-00000111

27 13--00000101

29 34=~00000100

29 3500000111

3¢ 36-=00000111

31 1730000000
b1 | IFIRST USFD ON OPTION MODEL ! N
! IREVL ! EPPR -A |  DIGITAL EQUIPMENT CORPORATION |
| Joembea ! : MAYNARD, MASSACHUSETTS ]
1 xoanW&ﬁmw IDATE, 1™y 761 !
IR1 € I ! _ ! —-ITITLE |
€L H | ' » IDATE , . / | 32 x 9 |
Vi Al ' sl Sl Dl i !
Iy N LENG,; - b IDATE . | ROM/PROM PATTERN SPEC |
181 G 1 [P 0 S b . !
IR IPROJ,ENG, . IDATE | 23%126A1°00 !
ot ! ! PAL LK L/k 2 ! i
TR IPROD, IDATE _ . ISIZEICOD=! NUMBER i REV |
i1st o | } X Q-N‘)é"“'l 2osoosl K oles L M84Ig-@ -45 l |
R P INEXT HIGHER ASSEMBLY bl ! , i i
| ICHKI IDIST,4 4 4 4} o
! }
i
!
|
!




DEC PART NUMBER! 23=127a1e-00
LEFrT COLUMN OF BIN DATA 18 MSB

0cT BIN
LOC DATA

[l
om
(2 Xg

0d==10001111
P1==10111111
P2-+10111111
23=e10101101
2410111111
¥8++10011110
P6ee10111111
27--101111114
11==10111110
12-010111111
11 13ee211§1114
14==10111111
13 1S=210111111
14 i6eei0i11111
15 17=+00110019
16 20-+10111111
17 2110111111
18 22+°10311111
19 23e=10111111
20 24010001111
2 25==10101110
22 26e°10111111
) 27==10111111
24 10==030000000
28 11{==00000000
26 32200000000
27 13200000000
28 34=-00000000
29 15==00020000
30 J6e=000000C7
3 37=200001000

[
VD OO SO RBWN—-N

—
N

‘
.

ORIGINATORS D Ao WHITE BINARY DATA "1® = HIGH SHEET 1§ OF
DATE ORIGINATED: @5eJANe76 BINARY DATA "0" = LOW

nEC 0cT RIN DEC 0CT S8IN DEC OCT BIN

Loc LOC DATA LOC LOC DaTA Loc LOC DATA

1

- P P T B G O
o= g o= s P P= O=
| ‘=
™
I <
' B
[}

R
v
111
181
11!
lo}

INL N
ist o

MTQEZpPP X0

Y
-—
]
]

G- B Sm P P P P Bun D G P Gn S B Pen Pum

I 1CHK

v

{FIRST USED ON OPTION MODEL

!
i FOPg- !
P8-A ) MAYNARD, MASSACHUSETTS

DIGITAL EQUIPMENT CORPORATION

!
wnn.w A Miaze IOATE [ may 74}
! S ITITLE

d

T . ., IDATE_Ja /- b 32 x 8
Rl [t VA A

‘ENG'lu'ﬂ {DATE ROM/PROM PATTERN SPEC
‘ 1 :é..:f 'y e

}

oo b
VLSl e )
|

)

)

IPROJ,ENG ID 23=127A1=00

M W e el

IPROD, ~, oy, IDATE o S1ZEICODE] NUMBER ! REV
! % RN &—s,l : AN ¢ g(:S 1 hﬁS‘“C%‘Q"*@G 4
INEXT HIGHER ASSEMBLY l | | H

IDIST.d 4 4 4 b b

|___B-0D-m84ig-7 ! RRY YA WS FRUNN U R

!

LR ]

lo! - ——
i "THIS DRAWING AND SPFCIFICATIONS WEREIN, ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION aND SHALL NOT BE REPRODUCED
! OR COPIED OR USED IN WHOLF OR IN PART AS THE BAS!S FOR THE MENUFACTURE OR SALE J3F ITEMS » ' "HOUT WRITTEN PERMISSION,

l
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DEC PART NUMBER| 23+128A100 ORIGINATOR; D, A, WHITE BINARY DATA "1" = HIGH SHEET 1 OF 1
LEFT COLUMN OF BIN DATA IS MSP DATE ORIGINATEDS @5«JAN=76 BTNARY DATA "@" = LOW
pEC  OCT BIN DEC OCT BIN DEC  OCT B3IN DEC  OCT BIN
LOC LOC DATA LOC  LOC DATA LOC LOC DATA LOC  LOC DATA
o e@ee11111111
1 Plee11011111
2 02e=11111111
3 23ee01111011
4 P4e=01110111
8 0801011111}
6 P6e=1i111111
7 @7ee11111111
8 1e=11111111
9 1l1eelf111111
10 12011111110
11 13eeilit1111t
12 14ee11101111
13 1Seef1111111
14 16221111101
15 17ec11tlitly
16 20ee11111111
19 2eel1111111
18 22°°11111111
19 2301111011
20 2421110111
21 25010111111
22 2611111111
23 2711111111
24 I0ee11111111
25 el
26 320011111110
21 Ideciillntyd
28 3411101111
29 3Ses11111111
30 36=01111101
3 37eei111111}
Pl IFIRST USED ON OPTION MODEL ]
| IREV) ! PPR-A i DIGITAL EQUIPMENT CORPORATION
b el ! i MAYNARD, MASSACHUSETTS
1 i xDRN.Z}”} /MWipder. ADATE )T v 6d
IRy € | lc o a i / /76irtrus .
IEL H | ICHK®D IDAT 2X8
IVi A | x-..¢12£i£§3:2§a%g;&2‘1 4574@5/225
1TL N | IENG, . IDATE . | ROM/PROM PATTERN SPEC
‘s‘ G ! l "’/. ‘ZL'/! y ‘}['_/'1" — ""l 3 1 1
i1y € | |PROJLENG, IDAT ! 23=128A1 =00
oy 1 b DA 5T l Fql i '
IN} N | 1PROD, \: N IDATE IS1ZELCODE! NUMBER ! REV
1sj 0! ! DX GV P20 260 K icS | M841Z-F-47 I
[ e T INEXT HIGHER ASSEMBLY ! } } !
ICHK ] l -DD- - IDIST, L 1 4 b 4 P
T ! B- DD-M841¢-f | l l | l : l i

"THIS DRAWING AND SPECIFICATIONS HEREIN, ARE THE PROPERTY OF DIGITAL EQUIPMENT “ORPORATIC - aND SHALL NOT BE RLPRODUCED

OR COPIED OR USED IN WHOLE OR IN PART A§ THE BASTS FOR THE MANUFACTURE OR SALE OF ITEMS wITHOUT WRITTEN PERMISSION,
1976, DIGITAL EQUIPMENT CORPORATION"
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DEC PART NUMBERI 23=123A1+00
LEFT COLUMN OF BIN DATA 1S MSB

DEC

Loc

O APV S WN -

0CT 8IN

LOC DATA

00e==01111101
21==01111111
22==11111111
d3eei1111111
dde=i1111111
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