
NE555V 

2 
TRIGGER 

3 
OUTPUT 

4 
RESET 

1488 
1488 

T I1~E R 

')IIAI) 11I)TI 1III1 IlH IVEH 

I OV 

14 Vf ~l~)V fll{1X 

I V ~ll,V max 

8 .. Vee 

7 

DISCHARGE 

6 

THRESHOLD 

5 
CONTROL 
VOLTAGE 

APPEND IX A 

1489 
1489A 
LINE RECEIVER 

Response control 
9 1 v e S : 

0) Logic thres­
hold shifting 

b) Input noise 
filtering 

POSITIVE LOGIC: 

yo li. 

1801 

D 
D 
'bY 
:0' 12 

~9v 
Vee 
eND 

(see 7400) 

14 

6200 

ENABLf 

13 

7400 

I024-81T ROM (~~6x4) D.C. 

AUURESS ENABLE 

5 6 7 4 3 2 1 15 14 

El E2 

Vcr 1 f) 
12 11 10 9 CNP 

[lATA nnrll; 

7400 

~D 500 
HOO 
031 

37 2 LY 38 
1801 1 

~ op .... n 

( ollrrtor lLY bulfer 11 
13 

A L->V El 

Y Ail \:' c c 1.\ 
(~N() -

P[ 



7402 7404 7404. 504. H04 7410 
QUADRUPLE 2-INPUT 7406 o. c. 30V 

POSITIVE-NOR GATE 7414 sh Tris 

~ 
7416 0.6:. ISV 

7410 

~. ty 
!fY 13 

~ U ![Yo ~ lU ~ ~ 13 11 12 
1~ 

POSIT IV[ LOG Ie: 

y~~ av-v A-I> -v 

1~ 
B . 

'/cc 14 
Vee 14 

("NO 7 GND 7 Vee 14 
GrID 7 

7403 7408 7411 
, 

7408 

0 7411 09 1 

I D2 open 
collector 

D 
13 

(see 7400) 

D 10 
10 10 11 13 11 

POSIIIVE LOGIC: A 

AD-V Y~AeC aZDv a-
Vee 14 

v L { 1, 

G'\l! 
, V-AS 

uNO 7 



7416 7420 7427 

7420 7440 7427 

BUFF[R [>2 
13 

(see 7404) D [> 
'D 'V 12 

13 11 

POSITIVE LOGIC:Ap- pn S I -; I V t L :'1', ) l:A H,m ~ y \ "'sd B~Y 
0 

3, I J N.C Vee 14 Icc 14 

r;ND 7 G~Hl 7 

. 
7417 7425 7428 

2· J n PH t "0S1 t iv"··I~)R ~'il !f'r 

7425 2[>t 
J . 

~ 
3 

4·INPUT NOR P 5Iy WITH STROBE 

~ 
5 

~10 ~ 
11 

'p 
9 . 

~~ ~ 
12 13 
13 12 

'~ 
POSITIVE LOGIC: 

y.r.(A;[ItCtDj B~P-Y A C)-v B 

1~ 0-
Vee 14 Vee J.1 

IJ( r ) ~ 
r:IW 7 C~,j : (;rIP i 

rn<:,itlvr. (091C' y A~i\ 



7430 
-----------------~I----------------------------------~r_-----------------------------____ ~ 

7437 

7430 

8-1~~PIJI r~AN[) GAT[ 

7432 

7432 

POSITIH 

Y~A.B 

/\ -4 ReV. I 

lp 
11 
12 

V l ( ! <1 

1;:11' I 

j • i u. 1 ! 

D 
D 
!D 10 - 11 
13 

LOG Ie: ADv B --

Vee 

GNU 

14 

7 

7438 

(see 7400) 

7450 
2-WIOE 
2-INPUT 
ANO-OR- INVERT 

POSITIVE LOGIC: 

X,OUTPUT Of 
7460,7462 

Vee I!' 

:NO 7 

7453 7453 (EXPANIJABI [ ) 

7454 
4 - W I Of 
ANU-OH-INVI R I 

POSITIVE LOGIC: 

'53 
Y 0 n.-rn-:;n;-; lTT>Y 
'H~3 
Y-AB.CDEtFttHTIY 
'~4 
Y c J!:ll'LIFin-.lfT 
'1I1J4 
Y c All-i rur;:n:;-nn 

A~ o 
~y 

- X 
I 

7464 

INPUTS our PU I " 

PRESET CLll,R LLUCK ,I I (I 
--------------~-

X Y II 
X i 

\ ': 
II L /)(l (,\1' 

H Ii Ii ! 
Ii H L II l II 
H H H II T oce l 1-
H H X X Qil 1)0 

---~--- ----
Positive LO~Jl c: Y - A I, COt I 1- tell It, I , 

(1? 11)!·1 '; J f)fi I j 



7474 7486 7489 
7486 

l,4 - 81 T R[AO;WRlfE II [IIOR Y 
QUADRUPI [ 2-INPUT EXCLUS IVE-OR GATES 

7474. H74. 574 2 1 YT T1 rfI 3 
i 111 ~ I r : 11'1 I' n \ I r I V f -[ D I; r - r H I I; r; L R r n r LIP - r L 

~ I 4 3 2 110 11 12 13 A B C D D, D,o, '" j 

LQ LQ ~ 
Lc ME WEp-

5 R 5 R 51 52 53 54 
0 0 

t ~ X X 
Vee 16 

5 6 9 8 Vee I ~ 

1~ 
(,Nil ., 

',llO 7 --
I IINC I 1011 I ABU, 

----------,---
INl'lll', OllfPUTS 

1~ 
lit WI 0PU:AIIIJN C:) 'W 1 T 1 C1 i~ or ·lU 1 P\ITS -- .. ----~-- ---~,--

~-1-- 1------r- --~----.... ,-.. ----~---~----
" p C IJ f) 0 11 L W r i t e L n l' [' 1 n r:' P n t 0 f '} a t a ~ n p t.J t (, 

13 L II Re,d COI"P 1 ('~ent of ~',e 1 P.C tJ.tj :")0 r-d I 11 ( , H L 
11 : ) X 

H ' rOllil'il L II 
r) to" (1 C] (' C orr i' 1 ~l"(' '1~_ of r;~ t ~ Inc' • .,ts 

l L X X II 11 
II II t 11 II L AiD-V 

11 II Po 
ti (1 t hi nr; Hi '1 Ii II H t l L II B-

Vec 14 
II II l I no 00 GNO 7 -----_ .. _--

Po~, i l i v f' Logic: y, Mill ,AS,AU , 

7485 
4 "'II IlAi,N 111);)[ "IJIIPARATOR 7488 

7:,6 till PI AD ·ONI Y ME MOR! 

74112 2 3 10 12 13 15 9 11 14 1 4 ~ 1i 11 1f Y 11 

L 'D"U~UJ, j 
it: 

E 0 C 8 A 

A<8 

'.~ 
745112 

A 
A>B'--- , '. :U (,11 r : /! [i)(,f -'p ~(;r)L~'f!l f 1_ : p - r l () r s B Y3 Y. Y5 Y. 

Yi 8 A>B A,B A<B ! 1 l i 4 3 1 2 1510 11 13 12 14 

i 1 t Vee 1 l v" 16 
16 GUO R 

GNO B 

~ lQJ ,IORll-Sf l.EC1 1 AB L I: 
" " '!;il' -- 5 R 5 R 

" lin : ~ I : 'j" ! Wf\P.P IN PII 1 S WORD r fI r 1I "; 
'ji'" 

r,,1 1'1', I D ( Il A E 0 [ B ~ 0 0 
" , 

t, I' , " f, 1'1 r p , " , I' ~-.. - -~------ f---1-----
I {J I I I. I L Iii H L L I L "/(,( 16 

! I , 
I L L I. I II 17 II I L L H 5 6 9 7 (;/1:' 8 , 

" , 
" Z L I I. H L tE H L I. H L --

" ! 
I " I J L L L II II J 9 H L L II II r U Nl fIlii! ',11'1 ! 

I::. , , I -----
'I I', 

, 

" , '1 I L II L L 20 H l H L L r Ii r II i ' 111 '1':1" 

" L L II I II ? 1 II L H L II r----:----~----
( I 6 L I. II II L ((. II I. II II L ',) r{ L ,) f , , , 

" I l. l II II H 23 II L H II H I " 'I 
I , " L l :J " L II L L L 24 II H L L L II l " 

I " , 
" 

q I II L L II 25 II II I L II 1 .: " ( " ~ i 'I , 
" 

, , I 10 I H L II I. 26 II II L II L II Ii I 1 ,. "- l l " " 
l 1 !)ll o I~ 

II L II L II H 27 II II L II II 
" 

I! !I I II I Ii 1 , , 
" , 

" " 12 I II H l L 2H II H H I l II II I I " ,', " " " I " 13 L II H 1.·11 29 II H II L II I! 1 II 
'" t,: 

" 
r." I' " " " i " " " II II I Ii II I r , , r·-, 

" 
, 

" " 
, 11 L H H H L 30 II H H H L 

1\, 1'\ , Ii ;, II " 
" " ,,' ," , ! , , , IS L H II II H 31 H II II II II '" , , , 

" " -,,'I'" --'--------

1'1 \ 



74121 
MONOS TABLE MULllVIDRATOR 

iI 
3 ,,~ 9 

6 I 

TO G~e the lntcr!lal timillg resistl)r 
d)onect Klflt til 'icc 

An externdl t '1llinq (dPdCltOf" may t)j~ 
conrlected betw~en Cexl and R~xt/Ct!At 

;ycc 

10 

Cut 

For aCLurate r~peatd~le pulse WjJltl~) 
(onllect an exterlldJ resl,tor bet\v{~en 

Ht'xt!Ce~t and Vl..l.' Wlttl Ril\t opt"n-llr,l'ltt;\~ 

fo nblt:\ln ViHi .. l!Jle pulsf.· width.:;, con!lect. 
external variabl~ re~lstafl(e betwppr) 
Rint or Rext/Cext dod Vee. 

74132 
74132 

POSITIVE lOGIC: 

AS 

/\ -6 I\EV. I 

1~~ 
~ 1iCJ 11 

13 ST 

A~y . 
6~ Vee l,t 

r:tlD ; 

t 1,,,(: ') l:i) I d 1/ I 

74138 
01 CUD l R 

234 5 6 

15 14131211 10 9 7 

f UNC f ION fASt. £ 

INPUTS 

v cc 16 
GNO B 

TNABU' SELECT OUIPUTS 

Gl 'GZ C B A YU Yl Y2 Y3 H YS Y6 
X H X X X H fI Ii H Ii H H 
L X X X X H H H H II H H 
H L L L 1 L Ii Ii H H H H 
H L L 1 H H 1 II H H H H 
H l. L H L H fl 1 Ii H 1/ H 
H L L Ii H H II H L H H H 
H L H 1 L H H H Ii L II II 
Ii L Ii 1 H fI H II II II L H 
H L H H L II II H Ii Ii Ii L 
Ii L H H H H II H H Ii It H 

'til GZAtG28 

74148 
0-' J'if-TO-J-LltiE PRIORITY ENCOOLR 

5 1011 12 13 1 2 3 4 

EI EO 

V l, C 

CND 
9 7 6 14 15 

f-l'NCTIO~! lABLE 

INPUTS OUTPUTS 

Y7 

H 
fI 
H 
H 
Ii 
II 
Ii 
H 
fI 
L 

j 6 

U 0 1234567 A2 Al AU GS EO ---_._---- ~-------~.- ------_._-- --_._-------
Ii X X X X X X H II H II Ii 
L II H H H II II H Ii H II Ii L 
l X X X X X X L L L L L II 
L X X X X X 1 Ii L L II L Ii 
L X X X X X II H 1 II L L H 
L X X X X L Ii II II L H II L II 
L X X X L Ii II II II II L I L II 
L X X L Ii II II H II H L H L Ii 
L X L II II II Ii II Ii II II L L H 
L L II II II H II H II L II 
------------'"-"--- ._----------

74151 liAr!, 'ILlCIOH/f.!liLIII'llxlll 

7 

5 6 

fUNCTION TABLE 

INPUTS OUTPUTS 
S(L[CT STROBf 
C B A \I 

-------
X X X H L II 
L L L L 00 00 
L L H L 01 01 
1 H 1 L 02 02 
L H H L 03 03 
II L L L 04 04 
II l II L 05 05 
II II L L 06 06 
II II Ii l 07 07 
00,01 ... 07 the I t· v t , of til'.' I; r r"dJl-' 

lr:'.'.:t 

74157 

QUAD 2-lo-I-UNE DAb" SELEClOR), tAli I TIPLlxtRS 

Olll PUTS 16 



74158 
74158 

'.111 r:1 
1 

74161 

" 

STROB[ 
14 I ~ II I:) 5 4 2 3 15 

,11'> ,1H )(, ~R ;>/\ ?H III IH 

) 

f)!lIPIiIS 

(see 9310) 

') 

Vee 16 
GND 8 

74169 

74169 

SVIiCIlRONOU$ 4-SIT UP/DOWN COUNTERS 

9 

74174 
74174 

2 10 7 

IJ 
Vce 1(; 

15 14 13 12 11 GND 8 

l'1! T PIIT S 

9 3 4 6 " 13 14 

2 7 10 12 I') 

rUNC 1 ION T A BL [ 

IN PU T:, O'ITPIJTS 
f-:----

Qt ReD Q 
L X X L H 
H 1- II 11 l 
H 1- L L H 
H L X Qo 00 

v c ( I h 
r:NO () 

74175 

74175 
QUAD D-TYPE I LlP-II OP', 

<' 37 6 10 II 15 14 

r Uf4C 1 ; \) d ; II f3l. t 

im'l·'TI~:S p. c ~' r" ~: 

L '/ : 11 

II t ' 'I I 
t I i H 
L ~: 0 rl (If 

-----

x 

v c ( If. 
e; ~ 1 [J 

~---------------------------------~----------------------------------~--------------------,------------,--~ 



74181 
r:J~CTION­
SELE(T 

3 

,'I -8 i:t, '/ . I 

III PUT S 

2 232119 

9 101113 

,-
-' 

I 
110u( CONTROl CAPRY 

16 17 15 14 
c., 
> 

> ( ., 
~~.; « " i:L ., ,-., c. ·c 

C, (i' 

n- .,' 
0_ 0_ ,-

C) 
Q U ,,' ." ,,;.: 

v 

lilPli1 
/ 

7 

v (C 24 
(; N ~) 1 ') 

74182 LOOK-AHltD CARRY GE~ERATOR 

INPIITS 

CARRY 
CAPRY PROPAGATE 

GlNERATE 

(f'!!'Y I J 
31145 \ 

13 4 2 156 

I 
12 11 9 

I 
~ I"{R Y 
{JIJ T 1",' '( 

:O+POCn 

rrHY 21+F1::0+ Fl': Co 

7 

« 
'" <, 
,", 

0 
cr 

>-
c" 
00 

.ntZ ~2+P2Gl+P2°1C8+P2PlPOCrl 

l 

I 
VeL ie 
GND b 

10 

(~ 

>---.,' 
0: 

," , 
Cd 
C 

>-

'" c< 
" 

u 

G c3{j')+'i2) (P3,P2+(;)) (P3+PZ+PI>GG\ 

p P3P2~)1~Cl 

74188 

74188A 

F~ARL[ DINA"' SELECT 
'- ----~--~--

15 14 13 12 11 10 

r 
2 3 4 5 6 7 

Vee 1 b 
9 GND 8 

-------r--------
OUTPUTS 

Or£anized a~ 32 l!ords of R Bits Each 

74194 

74194 

4 -IJ I I ~) H ! f j P iLl f J : I f~ 

~'tl 1ft i{ i q h t 
~·e(idJ input 

f1 (), j (. ~ f~ ; '': c l 

74279 

I-OJ 
-~---

2 Q-l 4 

3~ 

I'd r' rI I I ( I 

! n pu ! " 

IOcJj 
--.---~ -

,roll t I t·t! 
') f ( 1 (1 I ; f1i1tJ t 

,'(, !t, 

! c-" 1.1'(' 
, ~ (, ' 1 ,_. : ! I; \. . C--1 

11-]~~L9 
12~ 

, ; d I ( ,: 1. \' 
IIl[lu::' .. (Hhiitlor,S vier!::' (:'.t}Lll'.':~'l 

!'II ~ OljtP~t 1 cVP J i" P\l<l!f!q .) ~"~ L; 
,,('t- I'), II J!ldV not Pf' ~,l·-)t \'.'~11."1 !_r:,' 
S d r d R i no u i:. s ~'e t. U ,- p t n r ~I ~ ! r 1" 1 '_ t ' 
(h1<)')\ level. 



74298 ):'AiIRIIPI [ 2-II.rUT 

7812 
7815 
7912 

"1111 111'I[XlH 1~1111 SrORAG[ 

Lc; ~CK 

OA Os 

1l L 
r - ' 

WS I-

°c 00 

1~ 1~ Vee 16 
GNI:- " 

~ ,., I' 

1"v.'1 elf A,0B,etc. 
"·.f'Y-ro'~ n-' ~ nlost-r~c( It 

tl"a nslti011 f the clock 
"It'',!t. 

7812C (>12V) 

7815C (.15V) 

i ), ,,' " Ii; t,· ' 

~'-~ OUTPUT (2) ~) COMMON(3) 

L~ INPUT (1) 

7905 

7905 (-5V)' 

VOLTAGE Q[SULATOR 

I ~OUTPUT (2) 

o _INPUT (3) 
1-----, COMMON (1) 

L-... __ ~ 

8205 

,! . 
n , 

1 2 3 4 5 6 7 8 

<C 

'~I C ( 2.-\ 
r; r~ {l 1;) 

fJA T:. n!l"! P!I r 

(trrJhr II (,' rJlf 2 qat!' lhe (l\Jt"lIt 

~-, t t" (1!J (l L (' '; !", l CI d d ,- p .. , '; e d \'1 () I~ d i <:, t; t \I P P (' d 
,1! tIl (> IlU l 11 U t 

8234 
8234 

1 N P ij 1 
: r LEe i 

9 

8576 
8576 

["rTf. :"1'11"'':. 

1 I I 

F1 F2 

i 
3 4 12 

,~ ,. , -

[EJ--
C, J '_, I ~,(->: p ( ~: -, 

---------
: t~) i: 

! 1 p 

j " I 

1 ] " ' r).' '1 .) ~ 

['I,', 

,. l' 

" 

F3 

I 
13 

21 22 23 1 2 3 4 5 6 7 8 9 10 11 

I I I I I I i I I i I I I I 

:',1'" 
f~! ~ 

7 

,'( -

'1 '2 '3 '4 15 16 '7'8 19'10 111112 113 114 

I I I I i 1 I i 
13 14 15 16 17 18 19 20 

]1- f C:'''lt ,"t;·' I' I ,·1 

I, 



9301 

,\) ( 

9308 

9301 

I', 14 2 

() 23456789 

yyyy-yy 
!312 II 1093 4 5 67 

~ l. l 1 t· 
1;1,1: B 

r,l:l!tl~'lIl-l-lr)\e Ut-,.UdL'1 \·,111 J\lt:J,r 

!()'JI Input" dOll PI'()vldr i t [i J ~ I ',' 
i: ,,( I u', I \., i' () u t put') . 

'I. f 

l " ,'. 
F',tdI'c'lLLl. L!· 'CI1 

I ~i I' :: I " 
I' liP f" L L1. l. l. {. i C 11 

• ~ j :, t; L : ! ~Ji) lJ ~ ',/ 

2 3 4 

llR 

H 
H 
Ii 

II 
H 
L 

10 1'['/ ,I 

8 10 14 15 16 18 20 22 13 

I 

FUNCT 'O'i TABl [ " 
E U; E 1 0 ~ OPERA110N 

L L 
I L 
1 H 
H L 
H 
X K 

L ~ DdtJ. En t r j 
Ii H Udtd Entry 
X C;rl-1 Hold 
X 0n - 1 11010 

Qn-l Hold 
X _L Reset 

Pre v I () U ') fJ u t P Jj t ':) L J t f! 

Prese'lt OutlJut ~tat~ 

Vee ;~4 

GND 1" 

9309 

DUAl 4-INPIII 1,IlILTIPLlXIH 

\vl~!Lt InlJut~ 

3 13 12" II 0 10 6 9 T 

III 14 2 

9310 

9310. 74161 

Bell COUNTER 
BINARY COUNTER 

Pdrallel Parallel Parallel 
Enable Data I" 

T,. i ck I e 
10 T 9 .3 4 !:I 6 

2 14 13 12 II I~ 

Clock 

v (L I I 
G'ID 

Vee 16 
GNO 8 

( C oun t) Terminal 
Count 

9316 
9316 

9318 

,1-1i I I Illlll<i( Y I.IJI::,: I I' 

P d (' rJ I ! L' 1 
L /1 d t) ! t' 

Pdt a ! I t' I 
I ",ill t ':i , 
Z 10 7 9 

f' oJ I d I I ( 
illjJIJt.<, ___ .i.........~. ____ _ 

,3 456 

CP CETCEPPE Po PI PZ P3 

MR 

r c 11) '.\ f P 

1 n!-'u t " , 
! fi d t· I! 

10 II 12 13 I Z 3 4 5 

o 

EO 

15 
1 

[nable 
only 

2 3 4 5 6 7 EI 
INPUTS--

AO AI AZ 

9 7 6 

COlle nf h llji"if:<, t 
P!'!Or'lty,'tcll\J{ 

i rl II iJ! . 

GS 

14 

" n, fI 'f in U \J t 
d!" t 1 V f' 

'J 3 1 B i S d 1,1 u 1 IIp U [' P () ') f~ l n c () d t.' /' t i " \ (I nt' 1 
to Jccel-ll eight Inputs d/ld produCt 

binary vleightl'd (Olje ot L1IL' Iliqh(H,t ul'lt'! 1111)(:1, 



9324 
',-rl; I IJI·I I' M,A I IJI! 

, IJ 12" 109 34567 

l 01 ;> ,3 -1 01 234 
A B 

A>8 A·B A=fl 

15 2 14 
v I" r; ~ f, 

I~ 'il \ 

, P d n r' ,1 l' ! (' r () 11' fl d t ,1 t po_ 

, [)I'~ p.J >" 1 ',I) n I) f' t \'1 (' f' n ! \-J{) [,-

Ill'! ')' V I" 111) P (' Oil t P') j " • " 1 f " ' ,1 n" • 
'I' ",lin) th-ln" ,)n" "'''1'1,.'1 I to" 

If' '.' t' I '11, f! I) ,I f I 1 'J f' i O~J f' n ~ t, I r· InnlJt forc'?~ 
.\ I; ! h' ., f"l r P', 1 c, I (IW 

9341 

(see 74181) 

93403 

(see 7489) 

9602 \lllr,L! ,HOI 

Rx Cx 

Vee 
-~ 
- Vee 

o 6 Q 10 

" 7 Co Q 9 

Vi" ( II, 

3 13 r;!J[) 

,.---------_.-
IRlcr;U;jl;" .111lC[ION IAB!.I 

·-----·-r-----PIN IlO':) 
',(II) 4(17) 1(13) OP"",.r,,,,, 
------------- -.---"---~. 

II -, L t II 1 r- i q q(' ,-

II L-H Ii 11";99(>' 
x x L I!",.r 

--~- ------

DUd] Rf'Irig(jer'i'lhlp, He'd~tlilblp r1ono<:;tablf' 11ultiviht"ttor' 
provldp", il~\'Olltput pul;e"whoc;e dUI'rltioll and afCUI'(lCY 1:, t1 

flJrlrtillrl 11f p~'\'rn~l tinlin!I C(lml)Onrnts ! x ~rl(1 IZx .. 

9603 

C)( Rx 

') 6 

4 

:,--------
Q 

tn ;)lJ1+t n ' l !~lI'!i! 0W;Pli! 

~-~l-~~--~-~~~~~--"-I'-Jf-r~ 
.! 1 q fJ r I' 

II i~! q f' f' 1 n (j 1 " a (", I • " . 

ADL2011 
CR202A 

(see 74188) 



REC 0613 

(see 7404) 

UART 

., 

:, -I: 

... .1 

t 

J~ 1 

:L~J 

.{ '-j 

I' [ ,: . 1 

T-r 
1 ! 

L 
J 

l' 
-

] 
- .. --.---~.--} 

- ._.-.. - ----.~~ -'-""'--' ----

...i 

',;, •• -1 

j 
• • 

') , 

.-\~, 

}JA710DC 

111':11 'PIIIJ 1JIIIIIlFNIIM rnnl'Af'A I ()I' 

it,VI Ii I IIIL itlPll1 3~-~ 
IrI"""IN( it:PIIT 4 ··-v 

jJA 723 

)JA723 

f d·~ P Ff~ A r U R t 
"',1F [ t,1 S f T t. t'. 

/ ~ "/ '" r 

V0LTl!;f. 
Iq rIll[ IiU 
1':11'1 I! IIi' 

9 OJ! r PI) r 

r. ~I !) 
t V I I 

'J 

'.:. ~: '1 " t.: 

:: lIP' P F N i 
L 1" 11 !. f,' 
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