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S R
[, 0,* *81/8

,+ 5*/ + 7 .7



A

*

@5 , 8 ,70 *[ 70 ,7U
5 .7, T ,+ 5
) 1 9 —
@ v ,, *|/ DO + [/,
5., * 5*/[, |,
5 + + 5*/) 1 1
1/! +0*! 6 */) LI ) DO+

*/, , 70+ O* 55 + +
* 5 /.5, DO+ 0O .*

+ + #/, , 5 , ..
5 7, + + ), 0 ;S1, *
8, . /*)3S, S 071 1< 5
,0.75 5 0 80*75, ** +

, L I1AJ 5 DO + !

5*/, |7 0 85+53;<!68, +5
+ + 7, + + ,3<168
8. 5 >7 8 *8 DO+ 8

5 5 *8 1L, 50., ,
T, + +,+./,7 3<!61;J

8, .. ; .85, +875 .,7

5 0 , 80 7 .+8,

* ++0 .5 0 ,110;J

1/0.2
b * /l+
*/, ,+ 7 7,F
1/0/2
1/032
W 8, * 5,7X + 70+
1/042
+ 1 5 )7 1 ) + 5
5 * / l ’ 1 * 5 +;

5 /., ,8070 .7,
* 7, + 77 5 .** 7,7
5 5 7, + + DO,
7 5/ [, , 8,
y T + 7, 5 */
6 :99!6,73<!68 + 7 7
yoa T vl
, ,0>97 85* *8 DO +
0*7 5, S . IF+
7,.2 7,755 78
57. 5*/, , 5,
8 , +7 ,>"0 ,
*+ 7 |, ), 07 7



[0/

O ;*0 , 5 +5.,+ 5 /% * 5 , 5 , +5
i< 5 ,7+ , o, t , A B R
o+ + 5 +.7 5 |+ +5/ 5 *8 *. 5 .7,
, =/ )». 7 5, , 1,7 50/ *. <=/).7 5
8+5 5 .+/+ + /[, 7,, 5 + +5/1 5 .*G & +
o7 [/ ,. 5.++ ** +5/,7 .7 J*, 5, 7
5,2 = 8 [ + *, .| 7 5 ,F
1 ;16 +* 5 ,+ 45/ 1,
1 9BA=6+ *,,* | 5.+ AT 4=
5 0/0 /8 5 ,+ 45/ K. 7. 5 .,+45 8= 5, ,
8, .,+57 5*/, , [ . + *, 3<!16 /+ 850 5

++0 b 5 7. 5 ,) 850 5G& +1 .. 93

ET1
Hin }1—|D IL{ Hout 2 F

FC-133

MEF1232 ECT4 lcm
i Q
el Sz

% : I 03pF
GHD a1 Ve P13 23 WEN LT3
A T D GND DHE
3 ca out el S = WIHT
Hin 2 Hin P11 31 — ANT
DA 4 100pF , RsT 5 M L 150:H
5 T

100k
GND GND nl
5

Voo LT2
P20 o P24 e
. 1RO — RipSagsy v AdAAns = o
’ P2azso0d Ne ——x T3
SEEET RO
aip | RsTsw FEEESTEE T
GND ’3 F GHD
~EERED
Voo
RLL T WHES
Ve bt
RL2 BAL FSE
TBAL RI3
= Dl L sor ANTADE —2 LT
TGND—W”—¢ SCE T W spe 1 PRER
GHD | MSEL 3 o yop 14 ¥ec
= o = O o B RFI 6
el _WRD 5 Tpp RF2 12 [ SuF
Slabafe P % f— FSKDATARFFS VS5 }é T
g DCLKCFILFRIT  nRES —g
= - =T e ] CLE Htal oD
FFC L4420 -
FFC Connector 1
—
g CE5032H
-
GHD

0. $& ("



o/ " &1 2 & 1 &2 &%

5, +/0x7 7,, 7., ++0 b5+= .. <;.
5, 75/ 77 07 5 =% 7 5 +0 5,
/[ 0 * , 7 +0 , ,+5. 00 7 O IJ *0.,8 *+7, 5
5+ ., * 5 +0 , >+ o7 . 07 5,
,7+,85,7. +850 = ,+ 7 7T + + 7CO
85/ & /0* [ 7 I 0 * 57 , [ 0%
80*7 .= 5 , , .5 0 lJ 5.C 78+= 5 ., *
8, 5 57,557*+ ++ ,)3,0 73<!6,7 33<S/0 I;J1 5
7*+ +., * 7 ,+ 5 7, |/ N A T L B
DO+ 70 5*/, ,++0 ,7 5,7, [, 8 I;J

/03 /04 &



5 UNITS: mm
'r SCALE 1,500

= e - UNITS: mm
- 53 SCALE 2000
/05
/03 *
+ ./ /. + 5 AR oO. 8 7 0, 5
218 + 0/ )7 , 045, do, . 3.7 *1.71,7
DO . II<J 5 C+ 5 8, 7 . 5 o+ *, 5 ,
, 7 .,.0.+0 , 5 ,/ "/8 + 0./ 5, *™0 ,7
DO, <85* DO, 58 51/8 ++ 5 ,8+5 5 |
/8 5/8 + 0./ 5 K ¥ :
1/052
T 1/062

@5 2 YA 5 *, , 740 + 0.7 5
+ +,7" o 5 /8

, I+ *Y 51/8



55

26 i ' ' '
) e
24 1 ! ' ! '
g " L7 re
EEE- = E H H
E 4.[].....__:. ekt
a2 35t~
2 :
S 13 + A0 prmmfriem et | e [ pOVYES
3
® 16 25 1 g+ m ok oo | OutpLt power
PR Ml S S SN N N N 04—
18 2 29 24 2B 25 3 32 34 18 2 22 24 26 28 3 32 34
Supply Voltage (V) Supply VWoltage (V)
/06 0- 07 * & &
80
704
£ 607
y
E 50 1
401
307
20 1 + 1 + t+ t t
18 2 22 24 26 28 3 32 3.4,
Supply Voltage (V)
/08 * &
5+0 + 0.7 5 , , , 0 1,+= 70 ,+
.7 ,0 <. 0 A7. ,75, 5,8078= 5 0/ *, 8,
, 5, 285* 5 e, 5,8 , 7 2 Z
= ,++0 5 + , 7 . 5 C o 928,
+ 7 7 50,0/ *, ,* <2 8,+ 77 5,
/030. + &
/18 DO . 8 7 7,0,7 , +5+,7+ 0, 8§,
, 7 0 < /8 57 +1,BJ S5 JF+, T >
o J/ 58, DO 7 517. /8,1 7 + 7,
, /5 1. |, / 70+ +0 AR , .* 8, 5



+7, , + +5, ,* +7,
, 1 0 5 KROT L+ 5
, 5 5/ 5, 57 +
7 8 0*7 5, , 5 .1 * 5
), O , 1/ .8*, J,0 9
,707 55/ 0 )70 57 4+
5 ., + , +, 7
0., +* 0 7 5 +,
5** 5 80% 7 *+ 5
I 7
F=7 o0, ) > 45

+ 7 7 #50.,7 * 7, 8

7 85 .8 5,7 ./ ,*
, 1 *8 *>7 +5, |7/ 7+ ,
0*67 VAR S L A S 5
o0 7T+ 045, 1,7+ /+.= 70
7 **, LA * 7, 5,
+ L *07 8,45,7+,. ,
B ,+5,7 , 5 8=7
5 ,0 , 7, * 5 ,* :
5 5 +0*7. 5 ,*

+**

*8

5

07 5,

+

/

*

+.

*+7

*
’

00,*

L, 0 )x EmT
7 5 0.,
*,75
80*7 * DO
<M")

+* 0 5
*0. +

* * %
, 5

7 1,0 R
1 55*~* 5,

O b )

$+ 5*7 5

85,*

, , 1 +6* 8

5 +5,

655*,**

55

*

*

7

*

9
0./
7

#50. ,
5 5,
0 .0%

_/*’ ,*

7+ + 55
5** )0 ;
5,
07
L0+, 7+
6 ,7*8

07 7+ 07 8*7* +=
8 +70+7 [*

A%,

I+,

) l//* +)

*

1;3J

A



/0.

$ 9 &
: << 2 92 12
;2 2 12
* * 7 W, 7 7
70.57 7 $|, +*+ * ", 0.57
; + #50. +
$ < &
=>?7@ < > 9
3 B g
& | 4l =1 \
a u :bc Time
- 9B >:B @5T* I >A< @5T* < @5T*
, @5T= 9>9A @5T= 93 @5T=
> M’ > A<M >: M’
[*, 7 +5, +0 592 *, [ 5, 7
+ 000
[0/ * > [ ,*7 +5, +0 [ ,* 7 +5,
*,* +O
[ 5 7 [ 5 7 [ +** . >
* =
[@70,* [ 5 7
J,0
[0/ * >
* *
/ O+ > ,*’* ’** 6 0 * 7
+ 0 #. 7/8 0/0
1 1//*+l
5 4T, , 5, 555 *0. + 7 )< @5T*1,. 5
* 7 , 8 51/ * + 7 5 |/ , )
50 * 0o/ , 8, + , / 85 5 , 85 +5 8, 0,*
5 /% % IF+ 5 * 7 , 8, 45 5+ [ *50.
, , 5 +0*7 ,* 855 [+ * +, 7 5, 5 ++0 7/
5 ,*8 7 ,+.0, 7 5 * 50., *= 7 /




* 7, &"9A * 7, .7*8,+5 , 5 /. ,
5, +/+ 0 +*077 5 /8 o+, 55 *7 0+5, 5
, .t or77 +* 5 ,

1030/
5+% , 8 + 07, 0* 7 * 8 . 5/8 DO .
5, 8, 5, *, ,7+], + 8 + +7 +, 5
*, 5 ,=, 58 0O 3 5 , - 5 ,
+ +7 5/ 5+ 7, , ¥, 92 5
5, +/+ ., 0+5, 7
Series Connection
155V @ 12mah 155V @ 12 mah
A=
A1V @ 12mbh
I0A $
+, 5, +/+ 5 , =8 + +7 /[, ***, 58
0 ; 5/ . X 25 =8 + +7 4.
+ 70+ I 5%7 /). 5+ /1,75 , .8
+ +7 5 .., 5 =% 5,,. . 0+5 785*
5 *, +/+ 50 5+/+ 5 7 70*,= 5 + +
50 ,, /+= 7. . :9.R F ¥, 9 2R,7, 4+
yA.58, , 7
Parallel Connection
T ETET ST e ST e T T eT
= | e | B | Bl E| B E] E|E

31V @ 108 mbh

/0.= *



/0303 * &

5 , x78,+= 5 X + 0, 5 0O 855
6 57. 5 *, 6 77 , 5 DO 77. 5
KR+ T /,+ 5 0., +*0 ) 55 5 5, [+=8, . 5,
5 *™+, 75 51 50 5 +, +0*7 [1* *7 5 +7 0 * 5
*+ +*+ + 5 1 5% [ *+ +*+ + 77 0 5 7 70*/+=
8 R AR 5 7,8,+=8, 5 8 . +8+45 + 5,
8,8 70 80*7 , ,. 5 : , ¥ 07 . 7 5
, oy 8077+, 5* 5,
/0304 & &

5 * 5, ,+0+*/ . , o E T O+ T
g, 85, [+ 7* 5 , 807 0 ,*7/7
5,.*/+ , 5 80% 7 / *+ 5 5, +
o7 .,»* /* 7 5 0. [+= . .5 ,,757,,, 5,

T, * 45 0O 5, +* o 0 45+, 70

2,*7, R L .7. , 5 * 5/ 8 b5
* 57 +,70. , IJ ,, 85 7+/+ 5
, * 7+, 85 + 0. , g
7 . 5 0. , 57, . 5, 55 8% =~*

, . o, += .8 + 0. * .0 /18 | I+= . 50
+, b5* $ 5 5 ,+¥5 5 8, 8, 7 . o,*
8= +7 57+ [ 7+ 5* 5, 0
104 (

S 5 , 117 * + O0+5,F5 5 v
, R7,,, 5 R/8 ,. 7 .5 R/I8 + 7,5, , R
/* 6, ..+5R ./7,+ . . +B5R ,7 , v o o0+ ., , 5
07, , *= 07 +, o [ 5 , o DO, 5

, 5 .+ 7 .7



1/072

@5 " /8 7* 7 5 + , , " /18 ,. 7 .5
* %, & (& , 5, 5 ,..,7 + , [+ * ]
/* 6, ..,+5 + D J7,+ .. 5+ W @,* 5, 5 DO+
/., .7 ,t 8 . A
5 DO, 7 = ++0 * , +,7855 ,.* 0,7

0., +*0 5 . 5 += =38 : DO, >*8/,5* 1;J,7
JI* *>>5//, 850 .0x > /,5 *+ 5 8/,5,.7%,
58 O 8, 4+ ,, * +.7 * 5 : 85+5 5 , 8*
*+,7 , = ,

hfc'l
1n
L
- -
d
/0 < &
57 ,+ 57 + ,
\/ 1/082
, 157 ,+ 5 *+ 7,
\/ 1/0A2
@5 7 7 ,+ 8 5 | , {1 + , ., 5 , 75 , 55 |
)17*/! ) ) /+ *

‘ 1/0.=2



5/,5* =, 5/7+ 5 8 . A= 5 *+ + + )1

1/0..2
, 7 7 7 56 */*6, ,

j i 1/0./2
+

7 +*/* 6,

J +

\/ " 1/0.32
@5 X *+ +*+ 70+ 5 *11, : o\ 57 *+ +
+ 5 *I1, - /5, 7%,
5 +, Do+ 8 + 77 5 F | 6 :9916,73,<!6
0O 85+53<!68, +5 , . /I, +0  * . 5
. + + 5 5 DO + ", 8, 85
7+ ++ B ,7 *+ +*+ 70+ :T.8 + 7 71BJ 0
58 5/,5* 8, N ,5 5 7,55
5 ,55 ./ 5 5 ,* 57 CoO, 58 * 5 [+,
55, ., . . 7 5
DR\RE I R R glijmini

e

-20

G0

Y R O R 34
1 1 LI I B I A | - FIEE SPECE

=100

ap— T ertical Polarization

o P ¥ Horizontal Polarization
420 L L 1 I T | L L L I T | I_L
10 10

Distance {m)

0./ * & A5 I#
>+ /,5% |7 05>/8 /,5*



! 1/0.42

— 1/0.52

785+5 5/* 6, 58 .* [,5*

0O ;958 5/,5* 8, 5 6 FI1* 6, , 5 5
+,77, DO+ ,7 DO, o8, ,0.75 5/,5* 8 + *
717 DO + 8 DO, B +0*7 75 5
/,5* 717 DO + 5/,5* +, 85 +, DO +
l, 5 =/ 85 05/8 7 * 5.
5 DO+ 5 DO+ /, 8, +5 3<!6 +0 5 ,7,
++ 5*/, , 6 . ;. 85, +875 .8 55

, +./,7 5 5 8 DO+ 7/ 5 /,5*
55 5 5 5 8 DO+

-10

, +,7853<!6

ST S A R R

L20 fe=
=30
-40
S50
-G0

o 22N L

Distance (1)

5 ,+5 , .,0. 5 0/* = ), . *
S 5, , 1, 5 . 8 + 70+ 7 5 0% 5
, 8, 5 4 +*0% 7 . 5 orx =, 5 . 5 DO,

Y 5. .0.**8,*/,5 *



1/0.62

| ) 1) 1
@5 *»* 5 ,,*, [ 7 7+ * 5 /*, 6, .. +5,7 .45
*  + 8 7 .5 DO, 5, , , 8 wl,>17 5
Y A 5.,>, , 5 0/01/8 5 & K
7.,75 + 5,>, + 58 ,*
0/ 7=I=
+ (
;=1 >:37.
3 =/ 7.
5 , 8, +*0* 7, 0. 05/8 1/ ,5* 7 >, )DO,
1,
&!7 1/0.72
5 0% 5 10/F = 5 .777 , 7 : ,*
9
/03
+ (
;=1
3 =/
1040/ +
B , , 7 + 8, * +7 5,
I+, + 7 8 +./ F 2# BMm 5 |7 5
/77, + 8 5705 ,7,7 5+.J/0 R, 7 B 7,05
, 75 /1,7 A>3A!6 DO+ ,7 5 ,7+0*7 /8 7 5 ,,
+* 92 9 2, R 5 ,*8/8 + 0./ +
.7),0:3.2+ 01 7,,, 9 =/ _.7,7 9 B<=/
.7+ >B<7., ;= / .7, 7>, <7.,3
=/ .7 |+ *1J 50 +,. * 8 5, ,*0, 8, 5, +0*7
o7 [/ ,.5 , , ++17 5 Do . ,7. ,
8 5,, 75, , 0



/0403 & &

o . .0.* 5, 5, 5 , y s, 5,
, . 1T, 55 ¥ 07 5, + 70+ 7 , 5 +
7 55 5 +*¥Q*, | ¥ 19313 .5 07
+ 0*7 75 555 5, , , , 9,7, 0+ 5,
5 : .y, ., *8 5 557* , ,+., 7 55
r+7, , , , 5 70 5 + 5,8 5, , +* 07 5
, (+, , 5 F4+ | F *+=7 0+ 8 5/,5 5
7 +,75 , 5 .6 * 5 , 5 .5,
, , 507 Mr+7, ,55 , 5 5 0+ 5 007
5 07 * 5875 5 0. Ko 5,7 +
5,,*% 5 + 7 *,8*,5 , 5
o, 07 = ,750%0 ) += , 1 O
58 , ,./* 500 *+, 5, , , b5 77 0% F
.5, r+7,,55 , 5 5 += 5, , , , 7,
,5 5*8 5 5 += F+ , 8 i , 7 5, * 57
5 += 5, ., , , *+7 , , 5 807 7 +0* ,
o 5, 57, += *+,7 , += , 5,
55 5, , , ,5,% 57 DO + 5*/,
7, ,0.75 5, , ,80%7 *+7 5



/0.4 #

/0404 & &
$ 5 +0+.%/,,. , 5 4+ , 7 ,+ 5,
57,,, 5, 5 . * /" * 57,,, 5,
5 5 Do* ,55 7,, , . 8 *x s e .8 T,
. * , +, DO + * /8 , 5 /1, "5*
+, 85 5 DO, 57 ,+ ,7 * * o, ., 8 5 /5
0 0+7,7+, 5/,5* DO, F
/ 1/0.82
@5 W 8, * 5,7 57 ,+ 8 A
7 . 865 5, , + 5, 5, , , 8 5
X , . 18 5 ,.,7 , , + 5 0*7
+ 77 ,. 18 J* 58 0*07Q 5 * /7 7,7
S 0. 5 + 5,* 5, , 5, 5
.7 7T+, 85 * * o 5.0 / + +* + 7,,,,
[+ 7 , 57,,, 5, ,b85+ 55, , ,75 ,+.0 +,
+./ 7 . 5 + . A7



70* 57,,, 5 + 70+ 97 /,+ 7
70+ + 0o* 5% 5, 5 1 <d
/0405
=07 .7*),* 1 5 7 +, 77, DO +
5 +07 , ., 8 + 0+7 205, /[ * < CO 5 45
DO + !/, 3<16 57 .+ ., 58 5,0 x
/1, * [+7 5 ,*? +=
/04 ' 1 & 2
(
A5 433 # == I#
"5, =, [+ >3 7 >SA< 7 >BA 7
) DO, DO +1
o [W5 = 07/, > 7 > 7 >, 7
)05/81
7 ) + + >9 >,7 >97
9 , ., + 1 7 7
S, ., )Ka1 >, >; 7 >, 7
< |, x o0 >< > 7 >97
77T, , ,/[*0 5, > 7 > >:7
F):K<1
B . , < 9(7 I
A + ) > >> 51 > 7 >B 7 > 7
3 X [+ 8507 ,+ >397 >3 7 > 7
);KKB1
X x /[+85 7 + >:97 >:97 >-97
)3KAL
;v * 07/, 850 > 97 >997 > 7
7 .+ ), KKB1
: x o7/, 857 + >:97 >< 7 ><37
0 *7 0, 5 * =07 07 + 70+ 7 |75 ,
0%, 1, ,3<!67. , 75 5*/[, [ .+
8 785 8, I*+7 7 5 *0., +* o ,7 7 .0% 0 *DO07
;J 5,0 * .5 % 0 8, , 0.7 *8 ** 5 | 5
H H 1 l8) *1*! 517 //* 7 ,: 5 +
++0 ,// *= 07 , 3;<!16 57 , 7 . .7
/1, 07 +050*0 8 07 5* =07




/0406 * &

5, , 7 [*0.,50 8*5, | 7 /[ .+ 7,7,

+.0, 7 /,+ ,+*, /[+0 5 , 5,1/, * 70

0)=,7* , 15, = ++0 07 5, + 70+ 7,

5/1, * JEFT O+ 7C0 07 5 =, ,.* *
07 5, + 70 I L 7+ *+771/85 , 7
0* *DO07 I1<J I1bJd I3 13 O : o+5 07 58 5 , |,
JE 07T+ 5, /[ .,+ , *8 DO+ , +./,7 55
DO + G 0 [ += 7 5 0., , *I+. [*+7,,
7/5 <.. 75 7 5* 70 0 , vA168,,0 ;< 7 8 ,,

3y <le5* +,7 7 1;d e 8 , ,, *+707

0 DO+ 70 ++0 5 , DO + [/, 5, ,5
,*8 DO+ O 5 + 7 O , ./ ..+ . 55

DO + Jix+, , ,.7, .7, /+ =0/7 ,+ ) ;.1

07 + 70+ 7 5 3 *0 , 75 I, * 57

*, 550, 71BJ .5 07 8, 75 511/, * 5
+5/, , /1, , <&6 5 , % 7*+ ++ , 8, *8 5, 5
I, * 5= T7*+ ++ D0+ 7T+ ++

A, 57 + 5/, * + 07 7 *= , 5,1/

5 5 0 o , 5 5 o, .,/ +0*
DO + , [ +*0* 5/ | 7 /5, *8F

, _/ . :

1/0.A2

@ a / , 7/5 0 = 8 0. z (/w8 5 »z
/ + |7 *5 ,+00.Z 9& AT DO + \ *+ v+, Z  AA&
T\ 7*+ ++ 0,7X + 70+ 0

07 + 70+ 7 &, * ;33 5 7 *+ + /] 5 = 5858 5
7+ +// +5, 85 DO + IAJ 5 DO + /, +, 5

7%+ ++ , 5 = 7+, 85% 5+ 70+ 5 = +



+ 5, % 5 05 * 8 + 5 5 = 0+ % 5
7+ 4] 5,%* 7 *8 5 , 57+ +/ ] =
0+ IB) , 7 5+= = ,7, 5 sl ., 715 , 8%
55 ,+.,7 5/ , 7/5 = , 0 5//, * 5 =
8* 55 5 5 , 7%

55+ 5 0/ ,* 5,0 /8 * 5 ,. 7

*5/8* 5 0 ,/ +0% 5 += 4, F

# )!'1; b* T ,;$* As}$
1/0/=2
@5 6 5+= 0.,7a / , 7 /5 0

, 75+ = .,7, 5/8 * 5 ,8* *8 5 5/8
* 5=70 55/ , 7/ 5 8 5 *5+4= 5 0
)5 += 5% , 5 0KO5+= 5 01 + 775/8*
, +,7855 ,8%* 55 5 5/8 * , +,7855 = . DO,

+, X 75 5178 * 5 0 7/7 5871/5
7+ T T 5, I , 77/ 5 0)+, 5+=

5, 0* 15/8* 5 08 o4+, 0~ 5/, *

5, .5 08%* +, DO 3 +0%7 5 DO +
/[, 5 ., . ,* 5 .0 5 0 @5 *8

po+ , 075/ , 7/5 5 * 5/, +0% 0 5,
/ , 715,55 DO+ 0% * 8 /8 * 5 0,*8

DO +

5,0 5 0+ 5 0/ ,+0+7*, + 7+ +//

57 %+ +// 8 0,7 , + L, 7T 57 *+ +/] 5
7 0 & *i33B 07 5 7*+ +// 5 = 58757 +

8 8,77 0.+ 5 = 1A) 5, 07 8 75 8 5
= 7*+ +// 8 .* 5 558, + 0 8 5
0O+ 5 0 5 7*+ +// +, 0* *8 = 7/5,7
0D0O*55/8* 58 0, +./,7 57 0



3 !1& B

5 »*8 + , 07 7+ 585, A ) 8 =8
JCO 7,7 7 A7 58, +.. +* L 5* 8, 7 17T+ 7
05. 58 5 /8 0+ 8, 7 7 58 5 * . . 7* 8,
7 *I7,758,*=07 8,7 7 = ++0 5 + 5 |
7+ 7
30. & " C
5875 5*/, ,8, 5 7,75+ A+ 5. +5 8 =
8 ,7CO 785 *+ 7 *0 7 5 , 0+ + *85
0., +*0 /% 707 5 = * 5 3<!6, 8, 7
/,+ ,*5, +5.,= 5/ .+ 5 5.,+4% 8=,7, ,
8 .7 7,7 7 5 807 0+ 0., +*0 ,75 ** 5
8 .7 7,7 7,, 5 80*7 0+ o7 5 =,7, ,+7, 0
, L "= 4+ )45+ 0,718, *+ 7 +,0 = /] )=
54= 7 7*+ +//] 1, .* , ¥ 0/ ,7 5 *[5 %
% & & 18 *+ 770 a5 5, )
0 6 )] 5 * 758 + +, 70 54== |, +./, 7
5. [/ I7 > 58/, * 7,, +.+x,8, 7
8 7+ 7 5 7,,8 07 7 . 57 + 8 5 8, ,7
T . * 7 L+
0, 5/ .,+ 5, 8 8 + , 70 ,,*5 0 *
75 7, |, 5 8,8 +, 70, @ +5@ *
o, '",7 5+.+7*, " +%1I 78,07
30/ (
0 * 8 +, 70 7 . 5 + 5 .,+5 8 =
5, 5 8, + 70 5 .+5 = 7 . 58.0+¢5 ,. 7
* 8, *+7 4= .5 ,+5 8=5/ .,+ 5, 7
0., +*0 ,70*.,*07 5 = 8§, ,/CO 7 J 5 0

* 5.,+5 8= 5*/, ,



30/0.

* A<3: /+0.,*6 8 07 .,0 5 o * 5 .,+5
8= 5,
30/0/ *
/. , 0 * 5 /+ 0., *6 57 +* 7 5
A5, HF o+ 5 /+0. ,*6 8 /| .70 5 " A<
L5, + = S5 +* 8 7 7 5 .,45
8= 78 + +7 , .,7<c*78 5* 5 5 7 5 .,+5
8= 78+ +7 5 /0 5 /+0 ., ,*6 5 0 * 5
R /+8, .,07 5 0 * 5 c,8 .,07
855 ,+ 7 ,57 *»*87 ,[* + +* 0 DO+ 70
++0 5 5 +/+ 0 5 .,+5 8= 5*/, ,8 ,7C0O 7
+, 5,0 0 * .5 [+ 0O ,75 0DO0O* .5
0., +*0 5 0 ,+ .0 +,/+ 5 ) 8= 5 *+ +
78 [*+70 , *7 0 , 5 /1,8 7 7 |
5 5 8 ,.I* 7 5 0., ++0 ,707 = ,7CO 5
875 5*/, ,,7+5, 5 +,/+ 0 5 o7 5875
5*/, ,8, 45 7 40 5 7 5*[,7 *7 += 5
vy 7 55 = [ [85, J8 *[,075 *+ + 8,
+ 0+ 7 5+ 0, [/70+ ,8 =, *+ 7 ) 5 5 , +0*7

+ 7, 70+7 61

303 (

7, 8 + 70 - /, 5*/, ,
5, 5,7, |, 8 07 7 . 5, 5, 855 ,
, 56 *,7 +*/* 6, , 58 * 07 5,7,

., 0 ,70 DO *07
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1 81 +)**

7 5

/*161
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*

; 58,
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.
7 545,
S ,
+ 77, <M
. 5,
545+ /6
+/5 5.,0. |+
* 5 5
L0% 7 45
+5,  0+5, * 7 [**
075 5*/, , 5
0+. 5.,0. 8 ,* 5
7, 1, 8 ,7 I 5
*7 5 45 70+7 ,0 A7 *
, 0, 5 +* + + 5 ,7,
7 5 ,7 5 8
5 + 7

+* 7

**

*
l ’

*

7

*

5,7 0
. 5 *I5,
, 8, 5*7

*

*

, 3

*

*

5
0 +7

*
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55 ,
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*

,
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v
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0

6
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5
7
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+5,.

e *
1

5
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5 & !B< 7, +5,.
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85*
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7 5 0
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o7r7
75 0 ./
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5,, 5
<!6,7 5 8,

5
6 8

*

5
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*
1

, 0
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5
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7
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3040.

B , , 0 ,7(<3 , , , 8 07 0, 5
, 5 , 5 ,, . = 99 +** +/ 8, * 07

+. . , 5, o ,7 5/+= DO +
*118, 07 +7 57, + 7 5 , , 0 ,7,/8 ,

8, 07 /8 5 DO/

3040/ *

, 8 +, 70, 87 *+, 5777 87,,,7
507 7/,=7 5'*0. , 2, +0 +,./0, 58 0
9,5, , 8 ,,55 ;<. S7v7r7 87,,,7,:<.,7B
., 507 7/,=7 [+ * 1,= 8 [+ 7, ;. *




30/ ( &

5 *8 8 + 70,5777 8 7,, *5 F +
*8  LIF 5, 5 R, 5,,757 /A
+,7 7 *0., +**0R,7 + 7 7, , 5, 5
, ,+5 5 8, +, 70 5 . |7 ¥ 50 > 7.8
+ 77, WA ¥ 577 *8 5,>B7., 5,0
, . 118 5, *. 7 * = ++0 5* |+, 75
.5 8= 5*/, [ 7T57*+ +// 5., 007
5*/, ,0+5, *0., +0 ,75 o 5 **8 5, >B
7.8%* , 7
5 *8 8 + 70, 507 7/ = g * 5<;, F,
57 ([, ,7 7 *0., + *0)+/ 5 855*/,07
5*+ + 5/ [8, * 7 [ +1R,7 + 7 0 *,
5, 5 */ [, 45 5 8, +, 705 . +/ 5
0 ,./* 5 0 .~ 8 + , 70 8+ ,75 *.,0 .
8 +77, WAl ¥ 9; , 0., 5 7/
+, 70
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87,, R o,71 1,85 9
*/1 1107*+ + /)+
9" .+ oo, T7 . 9
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+ 7,,, 5, 5 9
7 /|,
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9" .+ I, 07
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1*:
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L+ 1, 7 *0., 9
+* 0
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30403D
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303 ; <&

+8 ,0 <..) 0991 %

5
6

*
1

7+ 4+

5, 5,7
, 07
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*
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304 ; <& ' &

5*/, , 5,8 + 7 5 *0. , ¥**0 5 +*0 8§,
x T, 70 7., 0O 5* 780*7 +. 585* +*0
855/, |/ 8, 7 57 [+= +0 / =
.7, , 58 0 9<,79 [+ * 5 *+ + 7 5 , 8,
+ 7 I+ , 7+ +855 ., 57 + 8§, I8 7,92
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306 $
6 ,700 */5, * O ,./*8, /1 7 7 51, L.* |45

5 ,.*~8 ,7 . * ., 7,7 *I5 * 5 57
7T w77, 5 6 5 /+ 8, ; + ; + 5 *
5+= 5/+8 ,0 .." , 5 ,./*57 587 $+
8, +./* * 587 8/+= +0 8 .7 5/+0 ,+** 50 6
JI* 6785 *7 5 = 8, 5+=) 1% = /+= 8, .,7 9.
.5 = 0,+ 8* 5 5 8, .,7,,7 , + . .5 0,+ 5

5 07 .** * , [+= 8 770 5 . 6 5 ./




5, ,7.,7, |, 5 */5, * I8+, 70

855 +5 L0, 51 |,  855/8 0+ 8, [*+7
7 5 0., +0 ,75*78, *7 5+ 0 , .*,/ 585*
7 + 8, +./x* 7 5 8 /+= A A S

7+ 7, 8 + 70+ 7

307 + &
3070. +
5, , , ,8 *+ 70 5 * 8 + F
S A Y A
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55, 7 + * *_ 8%77 , | N <3 @ .7 . #

,18, *+7 5 [+, 5 +5,, + + 5, ,,75 7,
+5, + + ., 57 5 #, . , , *50 133 5 .7*8,
+5 , 57,55, );71 5 A3>3 ! 6 DO+ ,7 * 5 , |
+0*7 ,*.07,, *+ ,757 /*, 6, , +0*7 +5 7
I* , 5, , 5*. 5 L7* 5 A N
7, ., .0./8 , »875 <M 5 5 >/ |7 >/,

3070/
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5 5 0 b0 5 ., 0O R, 7*8 0O, 5
5# 7 +* C+7 5 + 7 [F 9A. @7 ,7875 55* |
# .7*8, +5 0 ,/I*+, 5,0 5/, +0*, 7 + |, F

; B !'6 9A 16/,
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5 0+ [ *+=7,

. S5 # +5/* 8

+ ./ 0 5 DO+ ,7B I6E;

7,,5 19J

30703+

B . 8,
5 J/++ 8,8

—EEPROM Editor

L7 + 8 07
2 0,*'KK

+

— Transmit Data

~Ioi
Byte Address  Data Wward Read Word | Eiase ‘Word Mm
IDKUUUU [0-0000000d Edit Protocol Configuratian... Cloge
Wfrite Word | Erase Al Em
Destination address Data [0 bytes)

|Dxns |

™ Acknowledged i Hex ( Ascii

[hon-printable characters can be entered
az C-ztyle literals, e.g. "wFF"]

Transmit

Purge Packet

Fiead Tx Duty Cycle Logtofie... |

Received Data / Event Log Mo log file

Please wait, initialising... ;I
RPC initialised
Target S5-W RPC wersion 0xl6, MAC wersion 0zlF

Initialisation complete

+ 0 5
5"(,7!"
, * 77 5/ +*8,

308 & &

) ol*
5B 4%
*77 5,

99

0

+

07 " +*' 0,

=+

5 0@

07 %+ 51/,,.
"$IQ 0

Q



Load/Save
Configuration

ADF7020 and Protocol Configuration

;=1,3<16855

i Conf tion M i
\ R R Load Config File Import Rx Registers ‘ QK Tran_smrl
|No config loaded — . Register
Save Config File | ‘wiite to EEPROM 1 Cancel seﬂings
Fi= Fegister Settings T Fegister Settings pw”"
=
R |o000o00m RO ]nxoouoonou Rz |0xoonnoouo
Rx
Register R1  |0«00000000 PHY Configuration [Must match 7020 Register Settings)
Settings Rz 3400000000 stalFreq [0 Base RF Freq/ 100 [0 Cale Synth Regs
A3 |0x00000000 : PHY
\ Fieceg]0 i Level L LCaloRieg | Configuration
(0x00000000
k> * Baidrate ,U—‘ R551 Threshold 0
g5 [0x00000000
Preamble TxRx Turnround Time 0
RE  |0x00000000 Eyte 0 [—
CCA Num Measurements |0
Ry [0«00000000 FAEikls. |
Loy CCA Measurement Time |0
R11 [0x00000000
Tw Sync'word |0x000000  Cale Rx Sync Word Reg Use Tx Clk From 7020 [
Unit Address 10 Max Retries 1] Enable Hopping |~ DebugHopping |
MAC
Conﬁguraﬁon géfjoc B3 i] Fetum To CCA After Max Retries [ Hop Deka Freq /100 |0
ress
\ UnitlsBS Use CSMa T Hopping Code 0
Py Max CCA Attempts (0 BS Beacon Spacin 0
Max Address 10 ) it
CCA Backoff Min 0 EP Resync Period 0
iD
M8 aced CC& Backoff Range [0 Beacon Length Offset ,D—
Mum BS Tx i [EF Sunc Skew)
Buffers i
Status Mo File Loaded
30A *(D!
* n
$+ 5/ + 8 5 "$ 5 7 5, , e
— . *
.0 7 5 8+ 0, = + 0 9;; *8 58 5



x
r Configuration N 5
B | Load Config File I Impart Bx Hegistersl 0k |
Iend-point, 915MHz, F3K, - B
Save Config File I wirite to EEPROM | Cancel |
— Fix Reqister Settings — T Register Settings
N e RO IDH?295E4?D Rz IDxBD1D?E32
A1 IDMDDIQD‘I‘I — PHY Canfiguration [Must match 7020 Register Settings)
Rz [Dw01E6032 wialFreq  [110582 Base RF Freq /100 [9150000 Cale: Spnth Regs
k] IDxDDBFAD%
R Divider I‘I P Level I83 Calc P& Fleg
0x01 000054
A | ST — RSSI Threshald [0
E5 IDxDBESSSBS
Preamble TxRx Tumnound Time 122
RE IDxDDDDalSDB Eyte IWU
Preamble CCA Num Measurements |15
E9 IDxDDDDDDDS Lenath |2
g CCA Measurement Time I‘I2
E11 IDxDDDD2F?B
Tx Syne 'word IDKDBEEES Calc Fix Sync wWord Reg | Use Tx Clk From 7020 [
—MAC
Linit Address |5 Iax Retries |4 Erable Hopping [~ DebugHopping [
EET:ITESES |5— Fieturn To CC& After Max Fetries [ Hop Delta Freq /100 2031
UnitlsBS & e CS5Ma [ Hopping Code |85
Maw CCA Atternpts I10 BS Beacon Spacing |5
Max Address |B4 :
CC4 Backaff Min |5D EF Resync Period |3
Max Payload |54
CCa& Backoff Range |1 Beacon Length Offset 2
Mum BS Tx 1 [EP Sync Skew) I
Buiffers I
Config lnaded from C:A\Documents and C:ADocurments and
30.= +
1
.0+, 8 5, , ,7.*, *7 + 8 + 07
H + 0 1 ] 5 8 0 9 l< 5 ’ 1 l+ 1 H H O 0 01**
n " 1 *
7T, ., 1,75 , , .7 7 )"1 '0 ,
11} n
+..0 +, . /[ +.0 +, 8 5 7/
o/ 75 8 + +7 "™ 8 + 77, ..0%/
0. ,

o<

**



~ ?
o @
' N
d i .
- " O Base-station

® \. @® End-point

30.. $
5/+= 0+0 +..0 +, 8 5 .J* L, 7, 8, 7
5 * # = H %7 E 7 *8
30/ * ' & &
5 /,+= 85,/,*);:, DO+1 0 > 0,** 5
7 85 B ",7 &*/ * , 7 5 +5 6,
5 , +>87 5 B + 07 + 6 5 DO+ 5,78,
[ 70+ , *5 7 55+ + oo, 75 5/+= 17,,
,, o +87 0 + 0,*05* 5 5, 7, 5/ +*
5 5 ,> [+= 57 F
303 * ' & & &
! " # b %
77 +, , 85 5, ;E!™ 85+5 7 770
/[ +*+ 0, 1 77 7,, * 707 7,77 <<
vy G T

5 * , 7 7, *™8F

5



304

+ !
B) Al +
) i1 ' DO 7
<) 1 05 # , +/7 )0 * J* 7
5, , ,71
)1 , *8
9> ' DO + 0.
;> 7,, DO + 0.
5 5 8* | 0. /,*7 5 1/, *7* 5., ,85
8 ,7 << 5055 +0 / + * ., *. 5., L*]7,
J* 5 .. "B +*0*, 70 52;) 1 _ /
, 1 F
;T 130.2
S ,JF<<9 +5,+ 5, [/[+= + , 8** */ 50507 +7
5 /+= 77 , *+ + 5 + 0/ 7, ,8** [, 75055 !" 5
o ¥+, ' 0/ 5/,*7* 5 *7 5 5/ * 0/+= 0
* 5 8*» 7 +5+=785* +5/ += + 7 5 /+=
0+0 + ;0 , 58 *8
;' $ *,85 0+ .77
305 D
&&&& "((0 ( K &+
306 #
(
3080. '
I I+= + 0, +..0 +, 8 5,,75 ,
: *=7, 5/,** 5 |7 +87 07 5 | /[+=
0+0 [/ ,* ,7 +87 5, 0 7, 7 ++ 7 * 5 B
8,
, 857 /[ ,.** 5
307 D & &
(( (0 ( i &+

9B



308 # & &
(
9 ,857 +87* 5
30A D ' & &
30.= # & &

-l
—EEPROM Editor
Byte Addiess  Data'word Read 'ward | EraseWord | Mw
E dit Protocaol Configuratior... Cloze
00000 (000000000 \wiite Word | Erase Al | mm
nee an raze
 Transmit [ ata
Destination address Data [0 butes]
|uxns |
I Acknowledged % Hex  Asci EansDE:gt[_nig?éal:?:acl:?aéa;tﬁ[\iEFa'rJ] be entered Transmit Purge Packet| Read T Duty Cycle Logto file... |
Received Data / Event Log Mo lag file
Please wait, initialising. ;I
RPC initialised Incomimg packet
Target S-W RPC wersion 0xlé, HAC version O=xlF
Initialisation conplete
—— Feceived packet from 0z01, RESSI -42 dBn
—— 0=0000 0Ox33 0x33 33
—— Receiwved packet from 0=z01, RSSI —42 dEm
—— 0=0000 O0=33 0=33 33
== gegﬁégedupggkgtggrom -UXUl fﬁSSl——LLd-Em_— Implantable tag with source address 1 a5
g H = =
— FReceived packet from 0z01, RSSI -41 dBn
—— 0=0000 0=33 0=33 33
—— Received packet from Ox01, |RSSI —42 dBEn 1(\\
—— 0=0000 0x33 0=33 Received signal strength 33
—— Receiwved packet from 0=01, RESSI -43 dBn signal s =
—— 0=0000 0x=33 0=33 33
—— FReceived packet from 0z01, RSSI -42 dBn
—— 0=0000 0=33 0=33 33
—— Receiwved packet from 0x01. RSSI —4Z2 dBEn
—— 0=0000 O0=33 0=33 33
—— Receiwved packet from 0=01, RESSI —-42 dBEn
—— 0=0000 O0=33 0=33 33
—— Received packet from 0z01, RSSI -42 dBn
—— 0=0000 0=33 0=33 33

5, 0+ .77

1*0 5,

:,85 0+ 77

+5, 7 4+ 7 *

0 DO 45,1

S

+5,
+5, )

7 55,7

0,75 "

po 7 5,

30.. D ' & /
w0 R
30./ # & /

I

9A



<,85 0+.,77 9

30.3 D ' & 3
&&&& "I((() _ _
304 # & 3
a4 7020Demo o =]
—EEPROM Editor
Byte Address Data Word ReadWord | | EraseWo | ANALOG
Edit Protocol Configuration... Cloze
oo [R0-00000000 | et e e g DEVICES
— Tranzmit D'ata
Destination address Data [0 bytes]
|0xns |

[non-printable characters can be entered

I Acknowledged * Hex  Asci a5 Catyle literals, €0 "FF"] Tranzmit Purge Packet| Read T Duty Cucle Log to file... |
Feceived Data / Event Log Mo log file

—— 0=0000 O0=33 0=33 33 ;I
—— Received packet from 0x02, RSSI -41 dEm

—— 0=x0000 0=x33 0=33 33

—— Received packet from 0x02, RSSI -42 dEm

—— 0=0000 0=x33 0=33 33

—— Receiwed packet from 0=02, RSST —-41 dBm

—— 0=0000 0x33 0=33 33

— Received packet from O=02 éﬁ_ﬁl;t.l-d&—hnplmltahle tag with source address 2
— 0=z0000 0=x33 0=33 33

——= HReceived packet from U0=03, RS5I —-42 dEm

—— 0=x0000 0O=x33 0=33 33

—— Received packet from 0x03, RSSI -43 dEm

—— 0=x0000 0O=x33 0x33 33

E— Heceived packet from UHUJl @Lﬂl—dﬂm—hnplmltahle tag with somree address 3

— 0=0000 0=33 0=33 33

—— Receiwed packet from 0=03, RESSI —-42 dBEm

—— 0=0000 O0=x33 0=33 33

—— Receiwed packet from 0=03, ESSI —-42 dEm

—— 0=0000 0x33 0=33 33

~ lgzggége‘josggkgiggrom Dxﬂlibﬂ —4z dBbm TImplantable tag with source address 1 13

—— Received packet from 0xz01, RSSI -42 dEm

—— 0=x0000 0=33 0=33 33

—— Receiwed packet from 0=z01. RESSI -42 dBm

—— 0=0000 O0=x33 0=33 33

— Receiwed packet from 0=01, RESSI —41 dBEm 1=

—— 0=0000 O0=x33 0=33 33 R
30.3 $ & &

5/+= 6 [+= + 1T, 5 0 '"*0,75,7
, 7 5 [+= 5, o7, 7 5 , +5, , DO 7 5,
7
, 857 /+= *0

305 D ' &
I K S
30.6 # &

(
B ,857 /+= 6

307D & &

&&&& "((0

30.8 # & &

(

93



Il

—EEPROM Editar

Byte Address  Data‘wWord Read ‘Waord | Erase ‘word | Mm
IDHDDDD IDHDDDDUDDD Edit Frotocol Configuration... Cloge mv“s

wirite Wword | Eraze Al |

— Tranzmit D'ata
Destination address Drata [0 bytez)
|uxns |

[non-prirtable characters can be entered

I Acknowledged & Hex ( Ascii e Transmit Purge Packet| Read TxDutyCycle|  Logtofile.. |
Feceived Data / Event Log Mo lag file
—— 0x0000 0x33 0x33 33 -]

—— Received packet from 0xz01, RSSI —41 dBEm
173

__ 00000 0w33 0 13
— Received packet from O=01, RSSI -41 dBml — Tmplantable tag with two bytes of payload length

— 0=0000 0=x33 0x33 " : 33
—— HReceived packet from O=01, ESSI —4Z dBm

—— 0=x0000 0=33 0=x33 33
—— Received packet from 0x01, RSSI —-41 dBm

—— 0=x0000 0=33 0=x33 33

—— Received packet from 0=01, RSSI -41 dEm
Q0000 Oezd 2 0=-C 4 T
I:— Received packet from Ox0l, RSSI —42 dBml %’Implantahle tag with different two bytes of payload length
— 0=x0000 0x43 0xG4
—— Feceived packet from O0x0l., RSSI -42 dBm

—— 0=0000 0O=43 0=G54 CT
—— FReceived packet from 0x0l., RSSI -41 dBm
—— 0=0000 O=43 O0=54 CT
—— FReceived packet from O0=x0l, RSSI -42 dBm
—— (=0000 Q=33 3

- gzggé‘u’e‘juiggket from 0x=01. RSSI -41 dBml%lmplantﬂhle tag with one byte of payload length ,

—— Heceived packet from O=x01, E=51 —411 dEm

—— 0O=x0000 033 3

—— FReceived packet from 0x0l., RSSI -41 dBm

—— 0=0000 0=33 3

—— Received packet from 0x01, RSS5I -42 dBEm

—— 0=0000 0=33 3 -
304 $ & &

o,*, 8, +5 0 +0%7 , * 85 Jr+, 7 [+ 5
0., +*0 "/ *+ +*+ + 8,7 7,7., +8+58, 777 5
, 7 5, 1 S+ * .. T7T*8, 7 *I7 5 5

S, 5 /% ,* ,8, 45 5 + ,0* 7 *8F
;o 2*,F L /, * ., .0.,7 . 0. /7. * *
/[ * 7 45, +0
J,0 DO . F ./J,0 , 85+5 / , DO 7
9 5 +* D0 . F6 5/ 85R .r*
+# F* 5 . [, DO 7
< T F2 0, 5+= [ ++ * +R,. /5 ++7
) 0 50.7 +1



! ’+ ’7 >O//*F ) ) ’+DO +" +1*’,*’ * ’++ *

7 0

o @>99B * 7 07 +*_.7*8, +5 /8 57 + 8, ,
/., [/ 7. AL < .. 8 5* + + ,78 5 ;
!/, * << 2,7 71/ * : 2 .,0 , !,
8 > M M 5 5* * 5, 8,: , 5, , + * 8,
:A<50 70 ,7 +5, B =c85,7+5, + 7 577,
, . . ,0 545 , 8, ,7*, J* 5.= 545 ,
8!+ 07 5 '*1 15 E 71* L L /l+: 1**
*, 9:2,7 **+/[+ B .5
1.7
1.6
N
S 15
§’ 1.4
=
o
= 13
1.2
1.1
0 100 200 300 400 500 600
Time [h]
305 & & E 3.F

30.6 + &
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5 7 8 +0
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e
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> 0**++* *’

* 7 + 19J 1997 190 |
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, +/+ R7,, , 57 +R , . /|+= 6 ,7 DO 7* 5

5* L .7*+*0* 5 DO 7 8 + +0 ,
A A 5 , 7 . 5 . 5 8
I +58, + 7 TF 5 *+/+ 5, , 75 DO 7* . 5
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7+0 7 , 07 +70+7 # ;3A 5 = ,75, 5 05 */5 >
I9AJ 5 */5, = + , | )*/71 + 7 5 70. .= 5 =28, [/

+ ., + 77 7 5 .r= 850 ,55*/7+ 5, *8
7*+ +// , +./,7 = 8555 8, + 9B , 0* 57 *+ +
I 5 = 7, 5 */5, *, K BT+ + /] 5 ,
*, 5/=4+/+,75/] .+ R Y

$ 5 , 58, 5 +5, J, 1, 70 0

/ 8, 75 8 5, ,8, 707 5 = 5 /= +
,.0.,8 ,7,,07>9M , 8 8 5, ,8 I+7

5, 5/=+,70D0 *07 5 = 5 */5 *. .0,

8, , 7,073M , KT 8 ¢ 07 + 70+ 7



S5, * 9,7 5,>,. 5/ .

193J I1:J 5 +5, 5 , ,*+0 * 70 5 5. 0,0 5
, ¥ 05 ,+5 7 +, 70 : 07 ,7 5,0
55 5 : 5, 5&5* /[, ,07 5 ,7%
5 0 = /[ ..+ 07 0 58 5, 5 , 8™ 0+
717 0 ,0), 5 O 1.* ) /7. ,75, 1
e , 80*75, .= 85 + 7 : , .75 5 5
v * Ao 5,71/ 5* ,7 =1
8, ., 5 = 0+
50/
5/ 18 +,7 80*7 |/ * , v, 85,.** 6
85, ./ 7/ .,+ +./ 855 o, 0 * 77,
/, 5/ [/ 5875 5/ . + 8, 8 F*/, ,.,+57
/. + * 7 5 *0., +0 I+ , 75 *[ |
7 A1 * 1,075 *+ + | +.,7 5 +07 + 0*7
/[ * , », 85, /. + 5 5 x/ [ 5 7 80%7
o* , 70+ 5 6 5, <S 5 *0., +*0 80*7 7
7 7 5 5 ,+07 [*+7 7 5 7. 5 +0 +* 0
8 ,7C0 7 5 ., J [+ 70 5 70+ 5 6 5, +0%
07 I+, , ,, 85 55 +/+ +0*7 [*+7 50 +,
5* 57 + |/ 5 * +5, ,* , 8555 +/+ |
LY 8= 7 ,7+07 07 /8 5,,. 50 0 5 [
6 57 + ., + 7 .,* +/,7 5 *I |,
503 + &
5*8 SO LS5XT 5, 5 »
5, 8, 75 85 5# 8 07 5 | 5
5 8 /* 6, , 7+ ,7 D0 +, * 5 70 5 5
,. 7 *|8 [+=70/5 , , ., + 18 . +0*7
777 5 , *+ + 7 5 . 7 /8 5, *. 7 5 #
5 0 5% + * +, 5,

¥ 58=+ 7 * .5,
3B



5 578 7 0 5 # ,
0+
5030.
5+0 /[+= 6 5 /+= .
* . T* + 0*7 5, 5 6
* 57 + +0%7 + ,7 /,
+..0 +, 8 5,,75, ,
, * b ¥ 59 5,7 +0*
, 7 5 "' +0*7 7
5030/
+ 7)1! 5 b 5 L
, , 5 7,,, =/ < =/,
LT, I+ * .5, 0*
55 6 */* 6, ,7 +*/* 6,
5 70 5 + 57,, , 5
+,7 5 + 70+7 @
8 ,= x 8 /[+=70/ 5 ,
5 5 / ,+ 5,
7!1! )=/
504 *
5040. + &
5 1 @>99B * 7 T*
[+=+0*7 |, * 75 **+, 7,
,C 7 5 , +A, 7 5
+,/,+ 5 Rl 8, :.585*
50 5 R+ [+ 5, [+= 70+
,C 7 855¢~* 57 +
5! +l 5 b +)/1+ !7 H

7:BA3=/855, |,

07

+

3A

18 0/* 5, /

*, , 05

5 /+= 0+0

, 8, 8 7 7
5/+= 0+0 +0*7 5

7 T70+7 6 , A>

8 7 5/ [/
+ 0*7 5 5,

, (0+7855 +,

5

+
5 5 70+
: 50 O*
S,

5 +
70+

5 +.* |, .*7
6 5,0., +*0 5
N +,/,+
5 +,/,+ 5 +5
7 .;A.5 B .5*7
.5 .7 +0%7
77,,, ,70. ,

A,

77

.5
T+, 7

7

o+ ,77

7’1’
@ 57,,

5

.7*8, 3.5

7

5

55, <



* 57 ++07 +,7 %, * . DO 7* 5,.,7

, (7,,, 5 ,. 8 5 /+= +075, +,7855
+ , +,/+
5040/ +
5 *=0.+/ 5 | + + 8, + +./, 5 |
5*x J+ + 51 [+ + 77 JF o, 10 5, [/+=
5*7 / $+ 5 *78, *7 57 + 5 8, , [/ * 5
, +0*7 ,* = .5, [+= 70 5. . 5/ /7 5
/ 5 *0.+// 5 + + 0O DOox/ O J*x7 > 5
, I+=,75 |, 5*7 5* [*+ + 5 *7 + 7 # . 5 ,
+, 70, ;=/ 855 87 + + )/I0 O 0. 1585
+ ,+5 5 + 0, 51/ o+ 5 , l+= . 7
+,*855 *0.+// + +, +./,7 5 7 *.57
50403
5 * .7, , 1T 5 * 5 , =
+ 7, =/, 0+5, 7,, , , +I/+ 7 DO 7* 5
, , HI+ 7 . 5,0 , . /I * .5, =
85 77,,, ,7/+4= 6 5 *O0. - .5, +
85 +, : +,/,+ 5 , 8 = , I+ 7 70, vy
7 . 5,0 . DO : * A= , 75,0
+0 + 0.7/ [+= . : 7, +/+ 5 DO+
, +, 850 55 7,, , 57 + /. +
70, 5 5 o I* 5* . .7* , 7 7, , 585 DO 7
0. l+= . 57 + ¥ + , 70, + 0*7 7
5 0. , +,7850 5 57,, ,8*, 5 0.
, 0+7, 5 77,,, 5 +,/,+ 5, 8 7+ ,7 ,7
5* ..7*0 55 7,,, 80* 7 7, 80*7. .6 5 ,
* 8 5.C 7 0O 55 7, . 5 + 5 , 5
8 55 7,,, , 075 5, , + 70+
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, 0 5, 5 .7+, 50 * 8 7,, ;=18 +5 ., .6

: 5,, 5+ 5 * 5 ;

$ 8 +, 70 *7, 5* . TR T 5 +
J,0 5, [+= 5 8, O<M' ¥+, 7 1,0
5, 0 5 ** | +, 700 51 5* [ 5
., [+=8 0*67 + * 0* 5, % * 70,
88=5 5 /+770, ,. 5 +5, 5 *+ +*+ + 855
*0.+// | + + 5% 57+ +,7 ,098= :
7 7,,, 85, . 5 DO + .. 8 7 5
.7* +0*7 58 58 * 5 7 + 80*7 * 57, , ,7 0.
, Y 5 * / w7 7., , J* 5
+, H5* 7%, ** Yy ¥ 5, * 5=«
, +,78555 7,,, 5 !y 3 =% 7 ,*,. 5,
/ 5 DO 7* 5

5 * 5 ,+07 =*5* [ 7 +5, 5/+= 6 5
, / , /,+= 6 ;e 70+ 5/+= 6 5
0. , +0*7 +,7 T+/+ 7T T77,,, 57 +
*  + , 70,
505

5 , 8 07 5,5, + 70+ 7 5 *, * [+= 0/ [~
S, 7, 7 *x, 750 , * =07 07 $ 0+5 07 + 70+ 7

+./ 7 . 50 0 ,+ 7 *0 ™ *
;) 5, 07 ,* >=7.7 . 8 /*+7,50*0 ,+ < 7
Fo*x. 7., 500 .,+ 8, |, 7 0 #7 ,1 W1
, I5) 1,7 .* )11 .5078 5 5 % . , 7
57, , 7 +0%7 75 5 8, , +, +, 500
) .<S <BS1 5, *0 , = 7 *,07* GO / 7 *
5 07 7+, 75 5500 + [/, =770 5, g * =07
7*8, /1,7 51 [ ,=8 5 /I ,+ 1, ,7 58

*8 ,*<<;



50.

&, " 3;<|!6
; "5 = /,+ >37
) DO, DO +1
S =, 07 /* > 7
)05/81 & X
I >97
<, ,* 0 * > 7
< *Q,, +* 0 * >< 7
777, , [0 *0., >:<7
+*0 0 ,* )K< K<l
A 5 ,.* >9 7
5 ./ 7,
B v e
+ ) > >> 51 > 7
3 ¥ /+ 850 7 .+ > 7
);K KB1
; > /+ 85 7 .+ > 7
)3KAl
N * 0 7/*, 850 > 7
7 + ),KKB1
; ¥ 07/, 857 ,+ > 7
5*=07 555 5, , , ,8,,0.7,B.8* 555
5 % % , 8, +./, 85, :9 *= 07 =
++0 5 + 5 ,* 0,7 0., +0 5, 5 */
, 5, o= + 7, 511, * 5 *
5, ,5 * o+ 5 1/,5 8 5 , 5 ,,75
+ 5, 0
51,5, ; [+ +,  +*+0* , 7, F
)!''1 3 :B * )l o o* ). 1

15042



@5 &s oo+ &6,77 - 7 ,+ 8 ,.,7 + ,
= 5/,5, 3<!6,,7 ,+ ;= 0O 0,>37
"5, 5= 0T/ 4+, 0% 70 )05/81,
"5, 07/ K —= X 15052
@5 5 ,7 55 N, ,,7, , , I+ 77
7 ,+ 8 ,.,7 + , | 51/5, 3<!6 =
07/ >:;;7
5 7, |, v o 5 : 5, ,07 57
+ 0 =,/ 5, 07 5 = 5/=,+ ,/*8, ,0>97
# 5 ,* =.,77%0., +*0 8 + 7 7,>7 ,7><7

o7 + 70 * * I0J * 0,75 ,0 Jrx :
50., 7 0O+ 7#% /,5 8 5 ./ 77 + ,7 + .5 07
5/1/1, * ,AA!6 ,097)5 7+ +// 57 50., =

58 ,* =, 3<I!61 5

AAI!lG X 57*+ +//

* O0* x * 0+ 5

o+ 07,, 05 5171, , ;
/5 8 5 ./ 7,,75 , ,
S5 , 5 + , , 7 5 + 5
+ 77,>7 5 0 ,, % o 5 5,00 T
* 8556 , + 70, 550*0 8 ,0>:7* ++0 785 5
, 8, I*+7 57 ,7% += 5 7, v 5 , ;=1 ,7 5
, Foo 0++ l+= . .5, ,0 < 5
7+ 5 70, 5 >, 5 Do, ,7 =
++0 * +, 7855 *0., +*0 A 0 50/~ =, 5

+, o 7,

_ : ( 15062
@5 " 5 + ,2=1)>;37.1 & ,7& , 5 , 5
7+, 7" 18 7 .5 ,)>7.1,75 5 +*,

5 +,  +*+0% 7,

i 7! 15072
@5 5 ,75., 555 5*/, , 5 ,,7 v [+ *



5 0 .5*=07 655 +* 5, 5 07 , 0
;B.85+5 * 855 , , 7 5/ [, 7 5 /0.,
+*0 07 5 =
5050. " & &

5, , , ,55 +0+* 45 , 0 ,** 5
5 . = 7 7 5, , 558*»7/7 85
5 ) '1*8** )+:7O ) * 1 k) ) /*) ll ) 7l k)
) 7 50 0,7 = 1 5 [ /5, 7., *.,=0 5500 ,7

= /., C ¥ 5, % . , [+=0/ 7 o5,

5, .* , ., ., 8% , .7 5, . F
* .,.c * 5 * 5, , +75/1 + ,7,.%
5050.0.9
7, 55 ,0 5 : 5 ,.%.,7
/[+7 , 5 ,.* .5, ., 71 . 5 ,.7,
g 5 . ,+ 55,7 , + I+ 57, , 7
.51, 07 7 50*0 )/l 7 1 5500 5, 8 /7
8 *, 5, .5 / ,5,000 .o, 7
,.,75,,558 . 5 7 8 +0 5 85 5
I+711, 5 , 0, *70 5 ., 71 *
., ¢ ,50*0 ., [+=7 o ,, , I 7
5,0*0 0 , 5 5 =8 |7 + / 7., , 7 5 05,0*0
5 I+ 1,5* 5 DO+ [/, &6 ,7<<&6,
,+5 5500, 58 5, /5 5 /+ 1,5% +  +*0* 7,F
)y!'1 3 :B * )l ). 1 15082
@5 g6 po+ &6,77 - 7 ,+ 8 ,.,7 + ,
5 5000 5 5 [~ 5 5 + 7 [*8, +* 5
/+ ,5* +0 ,* , 5 8, ,* 5 8 5 ,. 7
+ @ 5 ,. 8 0 * 5 5 5 5 + 7
70+7 ,0>97 * 5 ,. 8 , I*+7 57, += 5 * 5
5 + 7 *, 55 DO+ * o *> 7 70+ 5

' 9



58, * 78 5/,=8, 55 5 5 + , , 5 + 5

> 5 *» >A7 57, , 5, , , ,507 I+7,
, 55 , 5 5/,=+= 550*0
$ 5,85 /+ 5, .. 7 =
++0 5 , , , , 56 |/ *67 5 [ [ , 8*
56 *» ./ 707 5= 5 ,* 75+ 7 . .0, 5
JE K 8 , 7 55 ,. 7 + , ,, 56 *
/*, 67 8 , 5,.* , 8* * 75/ .+ , 8%
7+, 717 5 : 5 */, , 5 ./, , ,85
I+ 5, , ,
.5 7, 45+ + 5, , , 5 ,875 5
, , ,0:<M 5, * 8 5 5*> 8 )>971/ 5. * 85
+7 5/= + 7,718 5., * 5,.* 575,
, 5, 5, , , ,8 +, * 70+7 , O 5 +0%7
,/ * 5 5 80*7 o+ .5,,5, ,
5 , .00/ 0. ,x : 07 5 .Jx ,*
I, * 8 ++0 [/ 0*. 78 5,.* *+= 5 #3$ /,5
I, * ,0>97 ++0
Y+ 5, , 55 5 555 /= 5500 5 *
7,+ 8 5 ,. 75, , +, +,7/M0 +0*7 5%
70+ 57 + * 70 5 ,0 5 . ) 5, *+ 7
57, +=1 8, | * ¥ *+.0+ *=0+55, 5
0+ 8 5 ,. , 75 + N 58 5
/. + 5 , 5 7 /*, 6, , 07 5 = * , 5
: 5,*7 7?2 45 5, o Y A
, 7 .5,
5050.0f
5 .57 . 5 %, * .0 5,
e + 5, v 5 5 .57
. 5 * x4 7 575 | v, 8% [+=70/.

+ * +/ 7 5 7, ., , 5, ., ., , I



, +0*75, [ *. [+=

+= /’:

o * .5
) ; 5 5
*8 5,5 7, ,
5 k% ox
5 * 5, 8
F+7 1
+, +/x 07 08
, o * 5/ * , +,785
, 75 + * 855 , 5
5. *.57

+= 5
| ., + 80*7
S,
, , 90 70+
+, , 77 5,

506 * &

T, 0, .75 +x, [ L+
F 51/1*6, 7, [* )85
7+ *, 7/, 5/ .* +*
5, , 0 .,75,,
7+, 585 ,.*/, , 5,
,.0./8 8 , 5 , 5, ,
7 : : 5.,
8 + 70+ 7 , 7, 5,
g, 5 /* 6, ,
+*0 5875/ [, +*
, 7 #, BlLLJ @5 5
51/* 6, I* 7 5 0.,
I+ @5/1 : 5 ,.
. .0.,7,7/8 5*/[, , 7
5.,.0/8 ;7,7 5 *
1 556 *, 5 *
.5050, *» |
,0>7 @5 557 +
5*/, , 5/ [
5*/, ,7/178

+ +0*, /

1*0- ’
A

+* 0

+./,

I :
, 7 . *0
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56 *,
556 *,

0% [*

5

5 0*7 7

I,

+ * 70 5,
07 *8 5, 5
0+ 8 5

* 4 +/***
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5 6 *
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5 /* 6,
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17’

, 9, SH
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,07 5 O

5 o
, 0 A/,
/8,

, 78
7 5,7,

8 5 5 5
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, 855 ,
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* 556 %, 5
, *+7 7 5 =

70+ >9 7 85
> 7 5055 */,

In7
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6
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5

*
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*
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*,5,55 , ,+/,7 5* [, . 51 [, 5/ [/

, .0, . 18 0 .5 ,,+. 7. 5 * , 5 55
7 +8 [ 7C0O 07 5 = . 7 ,+80%7 , 7 .5/ [,
,5 5, 5 * | 8 557 + , K 7 5 % + 5
* /[, ,,.0+5. *8 DO + 5 5/ [, 51 ,
7/5 5 ,* ,7/ , 7/5 5 * 5 += 5 0* 8*™ 55
5 5/ [, O* *8 /8 * g 5 o+ [ 7 5
/1, 5 ,7%
+ 5 0., +*0 + : *+7 5 /.
+, 5 * , | + , 0 985 , 5 /. 0., ,0
30 +, T*+ +., ** +,7855 *.,. *8*
5 5 * .5+, $ ,7,, 0O 5/ [/ 5., +0
5, 0 +.J, * 8 , 5 o, o+, 7 /I + 5
*+ + 85+45+0*7+,0 5,. 5, .* 5* . 5*/, , b5
* .8, +/0%7 ,*0., +*0 70 + .Y 5*/
5/ [ ,80*7 7
5 * ,5 ,*.T7* ;o 7, <2 * 7 +*
07 8* 5 0. , . +, +5, 7 0 5 DO .
, |/ ., 5+0 [/ [ ,5 VX% , 0,7 5 %
, )5/ [ , 5 * 9A>: 7, + 07 5, .
¥, 5 * 5 <+, 7, ,, =11 [ 5 DO . 5
+0 . 5/ [ ,+ [ .7, ++ 7 Y T,
7 7, , 50 5 +0 . . / + ** b5 * 5
7+ +., 5 % ,*7 + /, ,3<!60+5,5 0/ *
* ., 7 *. +/0* 7 7 , B S5/ [ I .7
+ *07 5 = * 5 5+= 5 % +,7* 4,7
855/ [ ,8 * ,+/, 7 5 5,7 + 5055 0
* , 7 .5 0 [ * * 7 550, 7 55 5 5
/| ,07 5 =)0 * 5 o/**, , ,0>7 8 ,
5/ |, ,0>B71 .5 J, 1, +0%7 5,
o/ x* , , 70+7 +, * 5 7 ,0><17 85, 5
/1, 5, 5, ,8, + ,*55 , 0 >997 O



57 + 8, .
57 + +0*7 5 5

[ = + 8, 75 %/,

707 5 =
v .5
5

+'/) / .'+ 07 5 = 5*

, 07 * 8, +
) 5 L+ 0*7/ *ok

’_0 *% **7’7 '*785,0

N B L
8 7 850 5 *+

** +5

+

, 5,.* 8
07 5, + O
R
, 5, 5 = +

57 + +07 5
., 757 + 5 7



10,8 7 7T .7 , 7 ,7CO 5
+,/,+ 0 5 ., 5 8 =,7 70+ 555 5*/, , 5
/| 57, / .+ 7 5 *0. , +*0 ,+./,7 5 X
7 5/ 18, 707 5 = ,7 , =+ ,7= +7, 0
*I5 x5, 5,07 =,7 , 8 .,07 A L), > 7
7 + 1 o,* , , 7., + 8+5 8 +5 A . . 7*8,
7 7 5, ,7 =1/, 5 * . 7* 7+, 75, 5, +07
*5 ., 7,, = ,. o<, I += 6
L7, + 1+ B.55* ..7* 8, 7 F+ 7 5

5 7 1,0 5 ,* *= 07 .7*8,7 *I7 5

/1, ,78, 07 5 51 . ,+ 5 /4, , 5 [ * 2

5 8,. 5 ,7,7 * 6 * T, )%
500 61,7 7 ., 7%



500 7 85*/, ,,075 4+ o+ o+ * 7 70+
5 ®» 6 5, 5 8§, 5 , .+, 7 7 70+ 5
/+= 6 5 . 8 5 , , ,75 ,,7 +, 5 + 7
W 54/, * g, , 05 7/507 5 ,* +0%7
+, 70 : 07 ,7 5 5 : 556 *, 5
C +0*7 +, 70 7 . 5 + 7 / += 07
5 += , 5,507 7/5 7 *= 7.
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5 +, * = 0 +/ o ,* )0./, C0,01 ,7

0. 0 7. +/ )0 + ,1,75 /Iy , 1 8 ; ; &6N
+% + * /I B>9B $+ <
I;:J *+ #, ) 31 , *I. &07 5 9 - !
7 751 1$* J
5 /FTT888 *, +.TO/ S +0. T +45 +, *+ T, 17
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;J++0,0 ) 1*0. 0.$7 )*%$91 I1$ *J
5 /FTT888 ++0,0 +.T,*0. 5 .*
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0 (" 1 & 2

1,0. +, 70 #0,7 " * 0 , 5 + 5 | |7
y ,» ,» ,55 5, 5 ., .+8, DO+ 1 &6,7
<<&6 55 DO + 0* + , 5 I+ *1 1, *
, 58 *»* 5 0 * 5 | 5 .7+, 8 5 DO+
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