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QOMMON FEATURES OF CALCULATOR CHIPS

- INTEGRATED /0 DECCDING AND BUFFERING

SIMPLE ALU
- USUALLY BINARY ADDITICN, NEGATION, AND CCMPARE AVAILABLE
- CALCULATIONS ARE CONVERTED TO DECIMAL BY SOFTWARE

LARGE RCM
- USUALLY DIVIDED INTO PAGES
- USUALLY NOT EXPANDABLE

RAM
- USUALLY CRGANIZED AS 64 BIT REGISTERS
- USUALLY NOT EXPANDABLE

PROGRAM CCUNTER

- USUALLY A SHIFT COUNTER

- CCONTS IN OCD SEQUENCE

- MAKES IT VERY DIFFICULT TO USE INDIRECT OR RELATIVE

ADDRESSING

ALL CF THE FEATURES ABOVE REQUIRE THE MINIMUM SILICON AREA ON
THE CHIP AND CONTRIBUTE TO LOW COST




CALCULATOR ARCHITECTURES

SPLIT ARCHITECTURE

® SEPARATE MEMORY AREAS FOR PROGRAM STORAGE AND DATA MEMORY

@ SEPARATE ADDRESSING SCHEMES AND DIFFERENT BIT LENGTHS FOR THE TWO
MEMORY TYPES

REGISTER PROCESSORS

® COPERATIONS ARE DONE ON ENTIRE REGISTERS
- USUALLY 64 BIT REGISTERS (16 DIGITS x 4 BITS)
INSTRUCTIONS SPECIFY ONE CF SEVERAL AVAILABLE "MASKS" TO OPERATE
ON PORTIONS OF THE REGISTER: MANTISSA, EXPONENT, CR ALL
- OPERATIONS INCLUDE DECIMAL ADDITION WITH AUTCMATIC CARRY BETWEEN
DIGITS

® NO POINTER SYSTEM FOR DATA ADDRESSING

- THE INSTRUCTION SPECIFIES WHICH REGISTERS

- ADDRESSING INDIVIDUAL DIGITS IS NOT POSSIBLE
® INSTRUCTION CYCLES ARE TYPICALLY 80-100 MSEC
@ EXCELLENT FOR FAST ARITHMETIC CALCULATIONS

® NOT FLEXIBLE ENOUGH FOR SPECIALTY PRODUCTS SINCE DIGIT MANIPULATION
IS NOT POSSIBLE

® EXAMPLES: TMCOS00, TMCL500, T™MCOD0920, TPO310, (SEE FIGURE 1)




DIGIT PROCESSCRS

OPERATIONS ARE DONE QN 4 BIT DIGITS
- A 4 BIT BINARY ADDER AND 4 BIT ACCUMULATOR (TEMPORARY
HOLDING REGISTER) ARE THE BASIC TOOLS

A POINTER SYSTEM LOCATES THE 4 BIT PIECE OF DATA TO BE
OPERATED ON

- QNE POINTER SELECTS ONE COF THE REGISTERS

- ONE POINTER SELECTS ONE DIGIT IN THAT REGISTER

INSTRUCTION CYCLES ARE TYPICALLY 15-30_MSEC

EXEQUTION OF ARITHMETIC CALCULATIONS IS TYPICALLY SLOWER THAN
REGISTER PROCESSORS SINCE THESE CALCULATIONS REQUIRE A
SUBROUTINE INSTEAD CF A SINGLE INSTRUCTICN

-~ SOME DIGIT PROCESSORS SUCH AS LCDIII HAVE SPECIAL FEATURES

WHICH ALLOW ARITEMETIC CALCULATIONS AT REGISTER PROCESSOR
SPEED

EXTREMEMLY FLEXIBLE

- EFFECTIVE REGISTER SIZE, NUMBER CF FLAGS, AND I/O ARE ALL
CONTROLLED BY SOFTWARE

- USEFUL AS CONTROLLERS AND FOR PROCESSING ODD DATA STRUCTURES
(PRINTERS, SPECIALTY PRODUCTS)

EXAMPLES: TMC1000, TMCO980, TMC1980, TMC0260, TMC0270,
TPO320, TPO455, LCDIII (TPO475, TRO480) (SEE FIGURE 2)




w®a1

IRG2 l . :
[ Fig. 3a ‘

L DECCDE /

170 coNTrOL |

= .
DMSK —J - -
fim=—] D 827
COLIMUTATOR
27 - — > : .
Y
4 A

: ) H—
s 2l i ’
(506 ==t = L)oo
T » ] 53__ -«’57." ’ ey T
2 70 ; 1] = ™65
= a=TT — gD = i
: T 1 | DB s
- el g i
: —  |iMRl O -
? Soc—+ e o g
. el i &
i1y b . ? v
50d
I ~ —
—_— 525 Ui e e s
) el 4" EE
o Ehd — 59 Y _~37
P 53 31 ’
] vk 52 ,
! N i ’ i
‘ ‘I % 2l M '
DL
- = rere r H #
65\ ~ i o i 5 nraa -;j ceuD KT
= : - A ]
SRS R-5 FLAG ;l‘«—r‘: 04 T‘ ¢8| | ‘.5\0 Busy
CONTROL, o = : J
conp , |
= = ioLe
' ' I_I 1 ’
4
| -
T ®C
FLAG A
szcone | §
(RG] gy
72
S [~a5 |
- 71—+ —
T Y I ;_ BCUMIPARATCR !
75 A b ‘
~ W R-U |

CLEA! >
LEAR 5s

L

TMCOE500O

»

.



}13

R-OUTPUT RIG.

X

ROM ARRAY i RAM ARRAY A
.| = &
< o 7o
64 | =S |16
5 ) P - .
1024 x 8 WORDS SN 16 x 4 DIGITS
e = = = ® = e = = = = e Y yy be @ = - e @ = = e = =
// > —*
4 A A
6
rS 5
e P
! = 2
% < = o = L
‘_{; = < e = N-RIEG.
e - c (&
; 7/ - leand L N — :; &
1 - o —
. - 0 ﬁ: ) 9 4 4
s 2 3
S i = - A
5"/ E Q G‘) “//
4 1
——<—3{ IXTERNAL °
INPUTS ” ) g )
—H 7% CKh LOGIC 7 T 5 7
i 4 4 ¢ v v Y v ¥

N ADDER

-.—~\
*—-—
£ 9]

Y-RIG. PCCURTGLATOR '

i s }

h-4 Z

STATUS AND .
-RIIC
ATCH 0-RE

0-REG. DECODER T

g TMCIOC O | FIGURE 2




CHIP DESIGMAT/IOM S
OLD  PES/ISHMATIONS
= 7Ir VoV
| = 2 oM
C = 2Kk PO~

to b

= FEAST o
TS TimnELEERING

C22FT7 = 2 ¢ PoM, 23X/6¢3 47 FAP Feg,o7
Fast #om j and T me #esp/ng

VEUW  DELISHNAL T/O0M S

Tep 08f0 = <2277 wiry icd ofivsE (75 £5)

Tr 047¢ = C22FT  WITHOUT LCD DF/YE

(PpoducT X ) SomsTimes creesd PxT”

Tr 0470 = (C22F W Irpou7T LCD DE/J/E P ,
CF/dDuCTX) SoMsT/imE<s CALLED X

ACH ‘:?//// 79




=

J1IVATYd ATLITYLS 11 83¢/6¢ €19 8//C1/10

3417 JITAY3S NOISIA 9NOT 6
NOILINN4/LS0D LINN MOT @

_ S1J00W
HOLVINDV) LSOW Y04 J9WYOLS VIYA NV WYu90ud IT1LVI0A NON @

SNOTLINNS YNTdIDIIWIL XITdWOD ONIANTINT “S1INA0Y
YIWNSNOD HOLYTINDTYI-NOK “MIN FINA0Yd OL ALITIEAIXI T4 WL Qyo4dy o

INFWFIVTdFY 6S-1L JONYWIOJYAd HOIH V ¥04 SISVE JHL JAIAOYd @

SAVIASIO 27 “3417 AYILLVE 9NOT 0L /G-1L
HINOYHL YIWASNOD JISYE WOY¥S S1INA0Yd HOLVTINIIVI LYIANOD @

STV0Y WILSAS HOrvli

RITAFY SNLYLS 11T a0
N9TS3A ININOWOD




| il

JIVATEd ATLITUIS 11 86¢/6¢  d19 8//¢1/10

"SNOISYIA YITIVWS NO NIQUNd

VWINTW HLIM NOISKYAX3 ASYI LIWG3d 01 (39¥d ST 9MISSIuaay

Wyt aNY WOY  "SNOTLINYLSNI T%1J3dS FLYNIWIT 01 SNOTLVIO]
AYOWK SY GILYIYL UV SNOTLONN WID3dS ANV 0/1 *FINLIILIHIYY

"SLINM TYITINIAT SY GINOISIa 4
TN SNOTLONN ¥VTIWIS HLIN ST130 “J14I1SS0d YIARIHA - *N9ISIA 113D

"WALSAS JHL 4O SNOISYIA ¥ITIWWS IHL J40 SFU0D
JHL JLVHINTY 0L GIWINOGIH ST M§0K 1NOAYT ON WO ATLLIT
"LINJYTD 39UV IX3N JHL JO0 13SANS ¥ ST ¥0SSII0Ud HIVI  * LNOAY]

N91S3a ¥y INAOW

HIVO{ddY

MATAJY SNIVIS 11T a7
N9I1SIT ININOJIOD




AIYATYd ATLDINLS 11 88¢/6¢ q19 8//CT/T0

: SINILNOY a3N91S3a
AISNOTAIYd GNY ONINYVTT dILUI0Ud INTZITIIN AT w1
INFNdOTIAIA WHLINO9TIV STINGTY L3S NOILINYLSNT NOWWOD

SINIWIINOIY %0SSTI0Nd WOISM) Jdnind ¥o4
1593 aNV IWIL INTdOTIAIG SN ATLYII9 N9ISIA ¥y INaoL

SINIWIIINGIY YIHOINVI any TFwgL “AINOW
SAINAFY N9ISIA INO WO¥d SdIM) TW3IAIS 40 INTNdOTIATT

JTUNOLIVY HIYOYddV

NITAZY SNLYLS 111 007
NOISIG ININOdIO)




2AAHDNIV
AAaWNN

)

O]S =
10S
DA
\\M_WJAOW‘:/.OU
/PUDOON.D
(\\\
S20S T L
ANON
NOLLONNA
NOA
ARAANGTD
3NON o/T %
A103$0Qoad
Q0%0O

LED~h€a Y

3NAQ
31 Ndd

BL-727-50

ST LV N

_ _.3—_

mm”,‘

—




A~

ILVATY ATLDINLS 11 887/6s €19 8//71/10

SAIV1dFY LT S1INJHID FHL NYHL INJ4IM0d JHOW ST NOISHIA HIVA

00ST JWl SFIVIdIY I dIHD
0¢¢0 dl “00TT JWL “086T JWL 0860 JWL SINTdFY & dIHI
0150 dl
G¢60 JWl “066T JWL “0/60 JWL “000T IJWl SIIVIdIY Y dIHD
“TVYINI9 NI

J AATI0NINGD X 1ING0Yd

J | : /G “95-11

d ISATYNY SSINISNG “0¢-11

WY 1X3 “IWIL + 4 WYY T3AVYL
J+ 440 4 (0) YAANTWIY FATLNI3XA

JWIL + 4 A3013/740LYINY VI

d NVIY LY

v 40SS3404d F1LLIT

v G¢0T “000T 1L

NOISY¥3A 111 @D AdAL 19na0Yd

SNOTLYD11ddY

MITAJY SNLVIS TIT 4N
NOIS3A ININOJKOD

'

s
I,‘
pss
—
o
—
—
—
o
o~
—
——




Tinme
Keepmg
Romn
RAN

ALV

iisplny
- oRive

A00

Sub Aou¥iug

| 3
-
)

<
3

E—

S

240

CHir @3

GRABER .




A
EYTRA
L Gee

Rom -

(Y

-

1)

RA M g

" Display
dive

R
| 3
INgT  IPROQAAM Cawrag)
Sub reurine

PLA

A

455 >
CHIP c '

GePAsco




ALVATYd ATLITYILS 11 YALNAH 1YY 6£9/6¢0  64/¢1/1

S13S dIH) 9NOUY ALTTTEVdHOD FUVMLIO0S
RIYMLIOS TTTYSNAY H0 dvINAOW
SLG0Ud INIYOY (130NARY

ERRIVERE

13131443

e O O O &

Y0dddY 111 @071 40 STNLVA
I an

INFUJOTIAIT TIVALH0S AFINVAQY
NOTSIA INANOJLIOD




J1VATHd ATLOIYLS 11 | 6¢9-6¢0 HY 8/-9¢-90

ONISSIHAAY A¥OWIW 1IFYIA -
JTLAWHLTYY YILSTOR FTIAI ANO -

40SSII0Ud YIISI9N vV 40 @33dS @

SRINLINYLS Snd 0/1 F1AYNIIA FHYMLO0S -
SSAJIV viva I1A9/L19 -

VIUY Wvd AZIWINTW
SINY N9ISIA IHIIL HLIM SAVYYY 21907 QINLINYLS T1IM -

40SS3I04d 11910 ¥ 40 AINIIII44T @

STV09 JONVWHOLYId 11T dD1

N9I1S3Q ININOdWOD
MITAFY SNOTLWYIO AVW




JIVAIYd ATLOTULS 11 6¢9-6¢0 HY 8/-9¢-S0

ACOT  vOILIONYLSNI 3INO §

NILwhoD WMNooNd <ATOH
SYILSI9FY OML NIIMIAE YIINTOd FTONIS ONIAOW IWIL GILSYM ON O

Y3IINIOd 31V¥VdIS V SYH NOILIQAY NY NI ONWY3d0 HIVI @

WILSAS YIINIOd ¥ILST93Y Tvnad
%05 A9 SIWIL ATILINW SIINAI - ©
WOY LISV NI @30V1d Y SA00T 14IHS ANV Qav JIsvd @

SSADIV WOY YILSY4 SMOTIV 3ZIS TIVWS - SLId <T X 821 0

WOy LSV4

40SS3J04d 11910 V
HLIM SIWIL NOTLNDAX3 LSV4 JAFIHIV OL *HOVOYUddY NOISIA I11 )1

(434S NOILNJIX

N9ISIA ININOIWO)
MITAFY SNOLLVYIdO AVW




JIVATYd ATLITYLES 11

JISH 0°9¢
JISW S°'T
JASW S°0

23S 1 qqT
JASW £

23S f ¢g

0050 JWI

JISW 9570 W 9°¢
JAW T'h AW ¢'9
JISW 8T°0 JISW G970
WV 2d WYY @IVANVIS

23s M (g

JISW 0%

03as g

23s ' qT

SNOSTHVdW0D a33dS
NOIS30 ININOJWOD
MITAZY SNOTLIVHIO AVW

6£9-650 HY 8/-9¢-40

0109 ALNT0S4Y
AJOW ¥3SN
d31S WYY90ud
SSIIIV RO

1531 9vd
ANTINCYEANS AdILINW

= WOY 1SYd

A10AD NOTLINYLSNI




JIVATYd ATLIIYIS 11

I a3ILINIT-T
AINO 138 13s3¥ 13s
Al A
A3ILIWIT ON
ON S3A
a3aLinil ON
ON ON
S¥31S193Y

ON ‘S9V 14
0860 QWL 0050 DL

9

13534 ‘13S
A
SE
ONIXIANT Id
SIA
SIA

S3LAY "SOVId

11 @1

SATLTTEYdYD L3S NOILIMYLSNI

N9ISIA ININOWOI
MITAZY SNOILYYIdO AWW

6¢9-6¢0 HY 8/-9¢-S0

STIATT ANTLNOYEANS @
ONTHONVYE TYNOILIANOD @
ONI9Yd WOY ©

ONISSTIAAY WYY 1IUIANT ©
ONISSIYAMY WOY 1IFIIANTI ©
SNOTLINYLSNI J1907 ©

0/1 (AddVW AYOWIW ©

ONISSIAAY AYOWIW LIWIa ©




JLVATYd ATLOIYIS 11 dILNH LY 6£9/650 8L/C1/10

ASVIVINT %2/ "Sk1 6T "SNT 91T (kdD)
Ceot AN SKILWLIVEO0dd "1

ASVIYIIA %5°6 "SNT /S "SNI €9 Ny

GGt 58S 11 INTIWLYLS0Nd  *¢
ISYIYINT %6°L¢ "SNI £0¢ "SNI Oh¢

OGSt Gsll x1 ¢
ASYIIIA %¢° 01 "SNT SOT "SKI /1T

GE6 O¢IL | NOLIVOIdILIAW ' T

BN IERER [11 a1 dIH) "W HW90Nd 1S3
INIEINIEEE

SLINSFy 1531
13S NOTLONYLSKT I1T GO

IKIHAOTIAIE WYKIH0S (IIRYAQY
KYTSIA 1KINOdKOD




IVATYd ATIITYIS 11 YALRNH LIV 6£9/650 8Z/21/1

"SHOTLIVYAdO YA1STOR
SY ATISYI SV (F10NVH 39 NV SNCTLYII1ddY ¥OSSII0YJOUIIH @

JIYNLH0S HLIN QRIS SV A3IATATAGNS I AV U @

CALTHAIXANH 404 LA3ddV
AJOWIW, MY T041HOD FUYMIH0S ¥3aNn TV ST 1ndino/1ndNl 8

"40SSII0Yd L1914
40 ALTTIEIX3TS NLTM YO0SSII0Ud UILSI9R ¥ 40 a33dS 0

ALTTEIXATd

INFHUAOTIAIT FIYNLH0S aIINYAQY
N9ISIa 1MINOJLI0D




JIVARId ATLITYLS 11 AN 1Y 699/6¢0  SL/CT/1

"WYY90Ud V HONOYHL AYM LUVd Q3a33N ST JIVdS FHOK  NIHH NOTSUIA
YFUYT ¥ 0L dIHD N0 WOYS @ILIANOD ATISYT 3T M'VD SUHLIN09 IV @

"ALV
JHL NT d11D UIHI0 AKY 1O @IS 3T AWK dTHD N0 LOUS HILTI09TV @

"ATHYS TN
N0 AIDEITYAIXT Y J11D. 0 MO (IINITYIIXT SYALIVI90dd @

"13S POTLOMILSNT AWVS 0L Isn ATINGS STHL NI SJTH) 11V @
ALTTTALLY U0 TIVMLEHOS

"ATISYI YIANLYY SYINL0 OLNT ¥INLIS0L L14 amy "WILINOYW N0 KoY
(3A0KFY 3T AVW SINTINOY QUVArVLS FH0S RV SA9vd WOd 29uv1 8

JUYHL40S gV INdow

"A3ATOAY ATA9UYT Y SITUVANNGE I5Vd SSOUIV
ONINIVd 40 SHATTONd FNL SOV HOY QIOW NT I9V1 0L 3nd @

SHIA0Ud ORINIVd

INFUIJOTIAIA FAIVNLICS aIINVAQY
NOTSAA INANOJUIOD




J1VATYd ALITYLS 11

"STW "0S A¢0T

'STIN 'S )5S = T0SO SWL
"'STIH 'DS M8h = 0850 SWL
(SLI9 758)

SYFLST9W <1

(SL19 08C7¢S)
119-¢T X As°¢

1050 0850 SW1/00S0 SW1

STHW "0S JiBh

"'STIW "DS X3h

(S114 082D
SY3LS193Y 0¢

(SLI9 1h9879%)
114 ¢t X e

n:—._u :uzl—~— QU.._

VY dvd 40 AINAIII443

N91S3a ININOJWOD
MITAJY SNOILVYIdO AVW

6¢£9-6¢0 HY 8/-9¢-50

VY yvd V1oL

dIH)/3Z1S Yvd

AZ1IS Wy

3Z1IS WOy




AINO wwuewnneuy sexsy jo Ayredory Q/30LA
1AVAREd AT1II4LS 295
03141SSY19 11 =
r% i}
)
'
° ) Biyls N
L ]y N
.S xih
- ~ ﬁu €y-0 .w4;0?@~
8 IR w0y
SANIT N . 1
s/i . | 1 €407 > 1SY
L3135 !~ ’ p
; i 2. V Q—:d_ B 3 4
- J Y } D9
bt Yn - TEN .‘.
' S Qq i
L < i _ ,._ : — h _/ / 1
Ysannm s g WAJ 7 . 3 . N901
0/1  fh _10|_ ® | M
w/1 h -1, .w 1 29u3 [TOL
T 9k 1
% ] e yours leed B fewoues [Pt
ﬁ' p—" & d AR J.—-
(01) ‘ b ans |7 L _.. : :
L E > 1Y09X ._ o _“. \
“Asanrt| v, o
¥ € ©-t] {h V9 | Foud e
V45 r oz
LY : X ﬂnn..* _&v : _5
, sb o=ty g ' !
wollfen 1) vh } i .
~n , : WYy o] |
at A [infeg| 900 —n i+ » _ !
SMAUYT 1N ) 1] Ad t-pz, | w . - | _
DINIS Py T 2 SgIem Mg,
h - ; .W. 2 X > _ i
(xous X9 X Jolbyiangs i a8 Y13 |9 hqoar gl ﬁh& EO% ! | |
wy wows) d L s Jwil X9 10 An| 30000 300030[! 44 D] I I
.x..&t*v. Nt w \. s.c!OEC,.Oo ASHT — qt«a _ S —— — | |
T oo B _ﬁ a, \_" q saivrrr by JE i
1>y t | ' b i e e s
voy .H_ .H‘ .H.




SYITEM  CoMT/IGURAT/OAS

& PRIapRY GORL I SINCLE (/P STFITES
' e 0470

» LCD I PPoCESSors CAN DPE TEAHNED
J A A DES/#ED Alamﬁé‘/'?) LPuT LPsror=s
INC PS8 Sy & L) SI/ESICLUL T To urxE
YNML ES < £ ACH A7 <L 4 SLPEC AL TR,
EXAPMAE= PEpi/f 4 F300

s EXPANSION DEVICES
), PomS - MAX = &

oRr
2, PRAS = PIAX <~ 25
ox
3, COMBINATION OF RAAL /Fsms == 2%
4. MATRIX DITALAY DRILES — EXpRUDFELE

By P DI 17T INCKRE mENTS Ve
ANV FoRESEERLLE LEAS T+

Acik S )79




JIVATYd ATI1ULS 11 £08-6¢0 ra  €/-80-¢0

STYNOISSIH04d VI INHIAL-NON
- STYNOISSIJ0Ud WIINHDAL

*SUASN ANI IYNOTSSIH0Ud
ONOWY NOTSNVAXI LYK IATAONd ANV 3SN 40 3ISYI AJTIdWIS 01 @

NOTSNYdX3 WILSAS

NS0 WALSAS

SI190TONHIIL-L¥Y-IHL-40-31VIS
“1IVIONOINT @

"3D1A30 YOIVINI YD VIA ONIAT0S WAIG04d 40 SIJIINOD (NVAXD 0

"69-11 VI 01 1INA0Yd J1HSYIAYIT JAVY9dN FATA0Yd 01 @

SIATLI3rdo 1onaodd

MITATY NOTLINI43A
X 1Inaoyd




JIVATYd ATIDTYIS 11 6¢9-60¢ HY

VIV M3IN HLIM G31V3d ¥O a3Lnd3Ix3 34 0L @3AVS SI NOTLVNDA
(LI LYISNT "dILSHIVE) (31103 3T AVW NOTLVNTA

104 NJHM TI04IS TN AV1dSIa

NOTLNI3X3 LNOHLIM QILNT 39 NI NOILVNO]

8/-T-T1

"h

¢
¢
1

J00W (ND3I) NOILvnGd @

WYH904d ¥3d SJILS H0T 0L dN -
WOY) Y3d SWYY904d 66 0L dn -
SdILS WVA90¥d MST 38 TT1IM SWOW)

SYALSI9 VIva S/¢ YO SJILS WWY90Ud 000¢ O1 (IANYIXT 34 NvI AYOWW JTSVE

"HOLYINITY)
JHL NO TNGYTIVAY JUY S101S OML GNY JTAVINVHOYTINT JY SWYYD ANV SWOMD  * (VYD)
WYY NI-d0¥d 3anTINI 0L (IANVdx3 NIFd SYH (WOYD) HIVOUddY FYYMI0S JLVIS A110S

dasn 3l
Ad ONINOILIL¥V HLIM SH3LSI9 VIVA SZT YO SIILS WYY90Ud 000T SI AYOWW JISv

'1

AJOWIW ¥3sn F19IXTT4 OW @
AVIdSIO ML NI 9NILIWOYd ONY 3OWYL NOTLYNDI*AVIdSIA JTYIWNNYHAIY TN
AVIdSIQ XIULYW 100 £ X S ¥3LIVHVHD ST 0

(S03) WILSAS ONIIWIIJO NOILVNDA

MITAFY SNOTLVY3dO
N9IS30 ININOJWOD




_—A 959°¢

o | JOMW AR THA A3 2
|| e R e s e

!

_ 2 8 ®




JIVATYd ATLIIYLS 11 6£9-6£0 HY 8/6T ¥ITWIAON T

YIM0d MG ML 0L @3SIVY LY. NI dIH0LS INIVA JHL SNYIW Y ST1dWvX3
STAVINVA 40 SYIMOd YA9TIN]

g+ (VX ) SAVINTIVI = 4 + V¢
(1L X ¢) 40 NIS JHL SIVINDTYI = 1L ¢ NIS  *S31dWYX3
NOTLVIT AT LINW Q311dI]

(60T =Y) VvV <=3+ dNIS ) <=01 H<=0¢ “T1dWyX3
INFWNITSSY TV I¥YA JTIVIWOLNY
= 0¢ NIS

=¢ X ¢ ‘SINdWvXd
NILLTYM JUY AFHL SV AF¥IINT 3G TTIM SNOTLYYI0 AYVNIE ANV AUYNN
6S-11 NYHL 3SN 01 SNOIAUO0 FHOW (MY ¥3TSYI HONW

65-11 3FHL NVHL IN44IM0d FH0W
(S03) WALSAS ONIIVYId0 NOTLYNDI

NILLTYM ATIYWHON ¥V AJHL SY SWA1904d 431N

0L ¥3SN JHL SMOTIV LYHL X 1InA0Y¥d ¥0d4 »AOVNINYT, YO WILSAS ONILVYIJ0 NV INTH3A

HOVOuddy X 10Nnaodd
MITAFY SNOT1WVY3dO
N9IS3I ININOJWOD

D DD

V09




JIYATYd ATIDTYLS 11 6£9-6¢0 HY 8/6T YIUWIAON T

SAPI NOTLINNS ONZ ¢ + 0Cx

81 he 9¢ »(C SPIOYISATN 40 YAdWNN
X 1JnQaoyd 00<T JYUVHS 65-11 /9 dil
= V¢ + (Qvh - ¢D_M+ 4-) X 1INA0Nd

= (VD= WD x Vel -0 DM+ d) 00T JYYHS

=@M XD=CXN X0 XHh - Nx ) + =/+ T #64-11

=XV -4 XN - XX h gy N Nx 708 /9dH

N h - <m +{-
; % ¢

Y INWA04

00¢T dUVHS "SA 6S-11 *SA /9 dH "SA X 1IN00yd
NOTLVNOD3 J11vaavno  *37dWvXd

MITAJY SNOT1Vd3dO
N91S3d ININOJIOI




AN0Z$=1S0
NENY R
AV1dSia

WA er018-150 11-09)

N0OT$=WHLI 409V
AVIdSIO 009-0v

dJO1IINNOD d1HJ-J

S1JVINOD

NSET$=1S0 Y3INTdd
| ,\
N002-150 , }
ONIYIINIONI WILSAS ’ , | )
~ A1ddNS R ..;, 1
MO 14150 — _, 4310d f,i | T3 .ﬂ,_, \ |
b qngow V-0 0!
. | wowr VU I 1
| gy LSO
| 49d utew Wey - 8&%
MZ1E1$= 150 V101 | W2€2$=1S0

«Xu 13N0A0Yd




JIVAINd ATLDIHLS 1L

£6%-6£0

™

6£/£0/80

3INCOW NI-9n1d Y3IHL1I NYHL JOVIYIINI-dIHD TYNYILXI 310N

SIMNAN |
NI-9N1d
WOY /WYY 2
B
QgAX
g X Ot
ﬁ MY 192
y A ,
6 5 | p* —
E—
|| (NYISAIN P (1802
ONY: 3H11): 7 AYOWIH) (D113WHLIYV)
] SLYO: db; 0(v0 d1 0LbO d}
!
_ IER
! IS
\m I“[, 0£S0 dl
YIINIYd -
01

) qx*

WYYV I WILSAS X 1InA0¥d
N91S30 ININOJWOD

MITATY VI INVNIS ATHILYVND
dNOY9 YWNSNOD °S°N

aaand s b o DSl sde i mua o SR it AIRTRER o iacciion b idaroni v o e oat LD IR IIR R et aia bRt 2

L (. ( { ( { { { (. ( ( ( ( L L [

Eia a1 34 2 2000 i b kit i)

«a




lal] n

ot

12G6+20! _D e TN AU DY e —
P 2w J I
To-1L e -
| ane srviuztew |
522 1:000d ] o] swmmae i omeorsn e -
(e haZ e BRUE N &9 oy 3 Ivre030 VML L
o) PR M L -1 !
————— - [ Leead )
a3Mvy 0L
FEN"x REPISSVIVRNSPARIENET &
DR [rpem e o
I Tiuva T W
e [ cenmic v e e
aayoagrIN £ Y6
""" """777 d.
] .
: € D-(O-P—P
) ]
et PPt ) B
“ N BD-h- ! 30 el o i—\* = AL
B "A.X -tp-rp “ 1m.-4~|1t|..)\\ t—— lxi.i}l.qm__w “..wu ane .H“ T- —1 - A
Pl S SRR [} SO 93n M— ”
b -dh-ib-b M e i 21
" s (S Pt N 4 “ = Fe)———— - e A P (L IR LT .:_‘ ol - /
L T J1000w ) S T T 1T
Lp--H-D—p- L s Wy ok
' ! o7 s 1S e em L
- 0] (-t 128 ! -
———rP- G- PP “ »:.N LR —) s : — g Tpo
v i o7 LR AP v _
— Ty ey = {2 S211Y o
e P P-D-H-P L4 V| s
.A * Y 4 n/v ] WMTIT = i m
. : 1 N
—Lb—p--dr—p | o ; TS N P
H H anr — s f N N W = 5 wot 177 = 2
—r H-P-D- PP i w03 wa 1 7' ava g - Pl
« e —F=-J- Y bonpEo o SE— . fe - S o -
ot 1 o= P M 2 by 232>
| e wyy dav "ot alg [o : 1200 laokd
1ssan "o Wy NG+ woy 7
S — = 19.C0d1. X!
J.u bk ZRcaiL
ol BN bl g l\:- bl badr o 20 bl
% 1) n__ s = > .2 _ . —
v WY I I WM Sy onleuE . —
2 J
cr| oa TN fo gy —\ 1 =
4T fegp —— - o _r
—f ot e s2) 228 «2) ezi oz alzd ozt sof =2f ez vz
7] e¥ LALE o i e W5 A0/T bQN 7ok ICA VIZISH IN 1Y vyr w10/t 10/t
. Px]
R b 1
— Y= - 3
FINRILIOD O/ TN Nid. BT LA .
|y any T ” b 1L 23MoALNO T
L—— a2y Iz Kov3 2 LA 2L UK LI
LA I MYISRIM O fer: s EERY A iz A IR A i 2L
1Al —INIAIINIUNL. 0¥ oy Je3avIy—z "] 7Y AFLSHW H KT53% LA
S— ] o 4 foy3———""F3535 —S ] X LbOdL A 123 L SHIEF] at W
e hoat bl Lt M S el I730B 35 4 ALYOAL =
Ty |ove T 2 € [LE] S ovo |
WYy s L L 7
PTa Bl T Al Mg sg AVISH 19T ATISH 28 )7 o EEL) Erammmmn
ﬁ - 3 < U ki 3 . 37 753 | EAREL] i
—IMI_. J_ oy : id
ST
2ot . 0
"oy
(12 —m.!; =t a.hﬁ
5z Wi - e o '
"w vﬂ. r J 15 LvS e O/ IMOWINIS IIA
JLUNAD OL 2000-9CS ¢C01  ASSK AWTI/SIT ON™) p— Werr
— _ _ _ e 4570 A MW T N SNILMI Y 7T
Sirovar | 3ive | iovr oS B : wrrONL SNIGLNO. !
SNOISIAIY a3/14133d= G LS
R : T F _ ; f : I ; _ z I z
G ' Rl .




Vivad YNY3INT 11 6¢9/650 HJV 6/-GC-/0

(SHIYF 3ISNYd ANY “INOHJYYI “INOHJOYIIW)  *X 1Ind0¥d
NO SXOVr TYNOT11day J3¥H1 ANV 9NT¥344Ng T13A3T JYIN0IY aINOM STHL -
1509
TYNOTLIQAY ON LV dIHD STHL NO Q3an1ONT 39 @002 FIVIYIINT 3113SSVI
AHL “319YTIVAY WOY N¢ SYH MON ¥3ITT0¥INOD O/1 - QYY0gA3N JFINIS -

INTIYNYILTY JL13SSY) @

J3S/SANIT Oh =2 ANOJIS/SLIF NS 01 4N JIvd VIva -
"213 *3113SSYD “¥IINTYUd S3IANTINT -
dIHD 111 021
YNY3ILXI NV GNY X 10naodd NI dIHD IXd 027 NI3IML3IE ST NOTLVIINNKWOD -
NOTLYIINNWWOD S30323¥d ¥31ITINIAT FIIAIA Y -
SNg NOWWOD ¥ NO J¥Y STIVH3IHdIY¥3d -
ANIT TYNIIS INO ANY (ONNOY9) INTT JINIFYIIIY 3NO -

NOT1J3INNOD TYY¥3IHAIY3d INIT ITONIS 0

"YIXITNJILINW TYNYILXT NY 9ONISN YITI0ULINOD AYOW3W A9 0FLVYUINID JHV
S123713S dIHD “SWYYI/SWOY¥D 8 01 dN S1d43IIV ITINAOW NOISNYIXI AMOWIW -
aNoJ3s/si1d X 98¢ 01 dn 31v¥ Y1va -
NOTIJ3NNOD 3NIT 8 -

(NOISNYJX3 AYOW3W) 101S WY¥I/WOUD HONOYHL N1-9n1d @
JIVIYIINT TYYIH4 1Y

N9IS30 LININOJWOD
M3ITAY X 12n00Y¥d




VIVA TYNYIINT 11 6¢9/640 HOV 6/-5¢-L0

ONIWIL
AIWYIISNVYL SL19 8ZT-0 SIZINOYHINAS ONV
SAYIY Z5-0 ANVLWO)
W W v S1d300Y _
SR | | IS i 4 Ad Qv
. 0/1
> —r—
_ _ i _
| viva | viva _WEwm L | mm@m&ou | Y szﬂ V1V
(I S H e Lo
4 WoYd TYN9IS
AQYTY
¥V WOYd TYNOIS
153N0Y
0/1
_ _
AQY Y
NOTLYDINNWWOD 9 0L V q 1 v
~TISIORN

NOLLYD INAWWOD dIHD OL dIH) Quvod NO
SINDINKIAL NOTLYIINNWWOD
MITATY X 1Dnaoyd




n,.\ VO LDINNOD S O/ LDIT L Tq NoVv¥T 9
VL ¥ 20 SL/g &T/ G

Fqoo QW i O) 4

FJed  IOMIG  Hr/arFS ¢

Fqae) FoNFC Bwitarsy

Fqoo UYY LS |
s S/ LvoDd SV I/IVLS YVOLLE D/ /9D e

IF7Y Y0NS  FXY FSIHL Awv il eI 7 ENTEANY T VD
FAIIOFN Qo Cw3IS oL  SIFO2 JO Sy MOLETNIZN) e

SHOL YW 77 I7¢/D om L &
S MY HNAY FToA om_( T
THNTAANY Ty M QY & OLH 7THWDO72¢/D °|

P W IFINLIG S/ WV OorLE dimnnuwno) —

FQqoo F o1 = Q
Y S WH  Nou TwIWD IHMHL Gl TEIITHAINIL  HOVT .

Ir¢7 S/ Yol 1y I1)
=/ N FTLlr¥ew FIwodgd oL FommIe ¥  MMo77Y
Qe S wvO/s Sl Sy L Qs ON Mol lwvol/ 727! —

Y I LSKW A 778WION S MOLY 7D D X Lonqodd

VOl L DIVt ©D 7HY S ol 10/ T

MIN 3y wirsFq NV LOFT?T X _LOohdold




LE 9D~ 4SO Il bl -4 c~ 4

"OMsr D070 LI G FLEMNIY  FQIACIL oL

ass5sr? I 77!M Sarordl SWENL H© O/l OF L 3FG T TTnOq e

oNIF2 v

IR .

IFONENEATOL
A ovIrHdI¥y Qe o/ LDILOHS FS/o To0H oA

&NO/ L DOFL FqQ o/ AIN FT&§ UM o /TSI VL LG e

‘DFSs s S Ive7 of sz T ALY YLEQ

" ESSE OLL s HOons SN Oy T T OOHS XI e 75 oL
W OF L WD nf e ©D Y o IF7qY 2N Y I 21UM

NV O/ I SHENL TIIAS  MoIS YOS Tqoo odo Y e

( T F100itevoD )
v OF LN O P EYIHSY T




£ -bEO Hov bL~pT-4

THAFNAIHITA T

o4 WW _§' ~r SINNOIIN Q 2ivov AQ

STHIINAINTS ¢ Tnida oL

VW T ~ Fa/n0¥d L Shi Fovir704 orLtSNEYL AT
ATdA NS HI Moy Moy TINITIWD

AL = @ NO T 2/907 T 21907 “UlWw  Are

HOA VISNYW  FSION wnw gy T 21907 "XV Ak

orr im.%

UL EL PV E B x(u.\ (m.‘ _/

‘ b |
zoo.m -
I
tA
a27
[ Y
o9
Wy
M 9/

ool

b*>







