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FEATURES CONNECTION

High DC Precision
75 pV max Offset Voltage
1 pV/°C max Offset Voltage Drift

14-Pin Plastic DIP (N)
14-Pin Cerdip (Q) Packages

150 pA max Input Bias Current Y
0.2 pA/°C typical lg Drift OUTP”TE E D
Low Noise 2] L2\ =] w
0.5 pV p-p typical Noise, 0.1 Hz to 10 Hz . E :l
Low Power . AD704
s E [TOP VIEW) j

600 A max Supply Current per Amplifier

Chips & MIL-STD-883B Processing Available *IN E E ol
Available in Tape and Reel in Accordance N E% VL:

with EIA-481A Standard J— E :l oUTRUT
Single Version: AD705, Dual Version: AD706

® 1-1 AD704



b. AD633IN( A 22 5 i3 E 27 4c i3 B » g2 OP27 £ 22 B 9555

FEATURES
Four-Quadrant Multiplication CONNECTION DIAGRAMS

Low Cost 8-Lead Package 8-Lead Plastic DIP (N) Package
Complete—No External Components Required

Laser-Trimmed Accuracy and Stability [T — Bl
Total Error Within 2% of FS b
Differential High Impedance X and Y Inputs xe[2] . 7w
High Impedance Unity-Gain Summing Input a0
Laser-Trimmed 10 V Scaling Reference R ak
APPLICATIONS b
Multiplication, Division, Squaring el 6]
Modulation/Demodulation, Phase Detection ADE33JIVADEI3AN
Voltage-Controlled Amplifiers/Attenuators/Filters
Bl 1-2 AD 633 JN
W = (Xl _ XZ)(YI _Y2)+ 7
10V
c.OP27(- 4 OP Amp ¥ AD633JN ‘== B35 7 §2)
Low Noise 80nVp-p (0.1Hz to 10Hz )
Low Drift 0.2uV/
High Sped 8MHz Gain Bandwidth
Low Vos 10pV

d. OP177(% i F » 3+ ® 12 2 Buffer ¢ # )
Ultralow Offset Voltage

TA=+25 10pV max

-55 TA +125 20pVmax

Outstanding Offset Voltage Drift 0.1pV/ max



d.- &% : 1N4148
Silicon Epitaxial Planer Diode
Fast switching diode

Reverse Voltage 75V

efERE 1 LM399
Guaranteed 0.0001%/ temperature coefficient
Low dynamic impedance 0.5Q

Initial tolerance on breakdown voltage 2%

Sharp breakdown at 400pA
Wide operating current 500pA to 10 mA B 1-3 LM399
Wide supply range for temperature stabilizer

Guaranteed low noise



fEFHT LMW TIP122 ~ TIP127

Test Conditions TIP122 TIP127
Vceo [c=100mA , Ig=0 100V -120V
Iceo V=50V, [5=0 2mA -2mA
Icso V=100V, [g=0 ImA -lmA
Ieso V=5V, Ic=0 2mA -2mA
hrg V=3V, [c=0.5A 1000 1000
Vcg(sat) [c=5A, [z=20mA 4.0V -4.0V
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1.4. 3 P11 Control = 324-+4|(feedback)

Proportion
R13 "
2 R23
12K - A
100K 10K
R14
g, ADT04
G R1Z. 1™ ADTD4 - ADTO4
1 + 1 'K" + 14 ARRR 13 IC30
” 14 Yyyy 1
g . 2InF-2uf, + 10K sl —
121 C11 o2 +
N No 10 4(
_:l'l r4
- 1 = ARAA
& - 10K 12K
£ =| ADTO =X
R15. 3 34 A7
i 1 R16 8 1238 ADTO4
ARAR N
e | e AN ) s (N |
1 + i
Bl 5 / 1,"K" N A a
+
Integrator e‘%o %
GHD

B 1-6 PI w43k

P (Proportional)Control : %+t & w #2474 » P gain 4%+ % % overshot » f2 +* i %

3T

vV (t)= -

R2
Rl

vy (1)

I (Integrator)Control: # 4 ¥ 474 I gain 4%~ % 2 R > & FF 453§ & 7 Time

constant> 3 & P e #iEcugid w F 8L F] 5 Pcontrol i iMELARIT R BLPF o
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1.4. 4 B35 ®(Square root)
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4. 5 3g 44 (Preheat)

a. ;F"?gb?f‘lﬁ E"ﬁ‘&k}i K é e FEMF;F' %%ﬁlg_}idﬁ-d;/mf&j ’ E' #E—PB #3';

ZABE A (F 3 BB BRA PR EROP M Ged BT R F R

B g 3 #’?ﬁ‘%‘f?ﬂﬁg ° T o AT X

‘-_v g

#< 150 & \/\v B 150 & /\v )
#5130 B 3
PREHEAT
FEES 2B R / #5(5) FEEL B R
PRIREEE / L IFHF S 100 B

d B 1-9%77 » B AFEESLPFHAES I50R > A ST KL PR FEAE
FHECIT0R - 2 s SRR ESL TG d N2 ERECI0RT - F K
FEYL > F]UL oL Mg € % > TE Cooler § — 2 4e #1448 > & 38 & 3|:E 150
B FAMELEE > e dd 3tiepF TE Cooler e 5 {3+ » B ¢ F G4 -
JEPER IR R F PSS g A BB RUR o & ek AP LR

FIHES 130 R 240 f BACEE SRR NEE Rl oA b RERAES o
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1.4, 6 2 RAEBST IR

Bt A ML R S T R 0 2 4d 34 #07F (Heater ) v TE Cooler #_d 7 indp |2

Bl 1-11 TRERL AT ER

F* AL FHT LW TIPI2 Ao TIPI27 AR EF R £ ISVEFE S % 1.5
% 3 ORIk & e B (Heater) 2 F 34 4% (TE Cooler)power © & 7§ #2 Base

s e 0.1uF 2 3 (C1DAS 1 2 H.3 45(% 4 40KHz)hge2n o

B3R de Bl B - B & T & 8 (opposite polarity) > 2 & 34| TE Cooler #n

?_“/7::._"\ /J» 'I'j & ‘;a réa ’ Eﬁﬁﬁ’% IL/S }E#U Heater ﬁ)’gﬁ_ o

4% & i@ * Heater srpFiz > |72 F & * 3| TIP127 » f£ % ¥ & T & ¥ (Unipolar)

=

TR OTIERI ek ¢ BT HMOFRE > TILE X IEFR S
Mo e WAFEIRT BT R E | EFARERS

SRR ERLF DT Efo peig & 01 Control o



1. SRz S

YSI 55031

;r
N
&=H
i=
)
W

Glass Thermistor

Resistance 10,000 Ohms @ 25

Interchangeability : +0.1

Max. Transient Temperature : -80

TE Cooler : 6V 4A

= %

from 0

R T s 3

to 70

to +100

4 AT R AP T IR E D B E - o P REAR S T B

<0.01 -
a. “T4#8E & 61 @ it 0.6A Time Constant : 100KQ X 0.002uF  Preheat on
Stability < 0.05
Short term
A ] A8 1 448 tobss | I | N
e |26 2.61 2.61 2.61 2.61 2.61
+0.004K | £0.004K | £0.004K | #£0.004K | £0.004K | +0.004K
HIEERE | 61.67 61.67 61.67 61.67 61.67 61.67
+0.045 +0.045 +0.045 +0.045 +0.045 +0.045
% 1-1 61 Short term

13




02 1
619 r
61.8
_6L7 ) ® ® ) ) ®
O 61.6
& 61.5
= 614
613
612 r
61.1
61
0 3 6 9 12 15 18 21
G 3
] 1-12 61  Short term
Long term
S - I 2 N U - U = I R £ B A A 25
TSl 261 2.61 2.61 2.61 2.61 2.61
+0.004K | £0.004K | £0.004K | +0.004K | £0.004K | £0.004K
HERERE |61.67 61.67 61.67 61.67 61.67 61.67
+0.045 +0.045 +0.045 +0.045 +0.045 +0.045

14




=P A~ 1] - ] N2 R N
TS ] 261 2.61 2.61 2.61 2.61 2.61
+0.004K | £0.004K | £0.004K | +£0.004K | £0.004K | £0.004K
HIEER | 61.67 61.67 61.67 61.67 61.67 61.67
+0.045 +0.045 +0.045 +0.045 +0.045 +0.045
# 1-2 61 Longterm
61.7 1
61.69 -
61.68
61.67 o o o | | o o | o o | o
o 6166 -
& 61.65
= 61.64
61.63
61.62
61.61
61.6
o 1 2 3 4 5 6 7 8 9 10 11 12 13
FTEICT R
B 1-13 61 Longterm

15




b. #tiE K& 32 %o+ 0.2A Time Constant : 100KQ X 1uF Preheat off
Stability < 0.01
Short term
::/v\ﬁ "/w\ﬁ"!. ’L/’J\ﬁ_ —"—_’/’a\ﬁ_ —‘Lj/’a\ﬁ_ _J_,\/,J\%_
TS| 7.43 7.43 7.43 7.43 7.43 7.43
+0.004K | £0.004K | £0.004K | +£0.004K | £0.004K | +0.004K
HEER | 32.52 3.52 32.52 32.52 32.52 32.52
+0.013 +0.013 +0.013 +0.013 +0.013 +0.013
# 1-3 32 Short term
32.6
32.59
32.58
3257 |
O 3256
& 32.55
g 3254
32.53
32.52 [ ® ® ® ® °
32.51
32.5
0 3 6 9 12 15 18 21
Eﬁﬂﬂ(ﬁ%)
B 1-14 32  Short term

16




Long term

- RN N PN N AT
Tl 742 7.43 7.43 7.43 7.43 7.42
+0.004K | £0.004K | £0.004K | £0.004K | £0.004K | +0.004K
¥R R | 32.55 32.52 32.52 32.52 32.52 32.55
+0.013 +0.013 +0.013 +0.013 +0.013 +0.013
R I N R R e L A
TS 742 7.42 7.43 7.43 7.43 7.43
+0.004K | £0.004K | £0.004K | £0.004K | £0.004K | £0.004K
HRERER | 3255 32.55 32.52 32.52 32.52 32.52
+0.013 +0.013 +0.013 +0.013 +0.013 +0.013

4 1-4 32 Longterm

17




32.56
32.55

32.54

2 (C)

32.53
32.52

32.51

2 3 4

5 6

7 8 9

R I)

10 11 12

13

c. TR & 10

B 1-15 32 Long term

T 0.3A Time Constant : 100KQ X 0.2uF Preheat off

Short term
A1 A1 { A 4B Lok | LT LA N4
T e =] | 18.93 18.93 18.93 18.93 18.93 18.93
+0.004K | £0.004K | £0.004K | £0.004K | £0.004K | £0.004K
HEERE 983 9.83 9.83 9.83 9.83 9.83
+0.005 +0.005 +0.005 +0.005 +0.005 +0.005
% 1-5 10 Short term

18




99 r
9.89 r
9.88
_ 9.87
© 9.86
g 985
g 0.84 -
9,83 = L L L L L L
9.82 r
9.81
9.8
0 3 6 9 12 15 18 21
TG )
B 1-16 10 Short term
Long term
] 118.93 18.92 18.93 18.93 18.92 18.93
10.004K | £0.004K | +0.004K | £0.004K | +0.004K | +0.004K
HIEEE | 9.83 9.84 9.83 9.83 9.84 9.83
+0.005 +0.005 +0.005 +0.005 +0.005 +0.005

19




T | 18.93K 18.93K 18.93K 18.93K 18.93K 18.93K
+0.004K | £0.004K | £0.004K | £0.004K | £0.004K | £0.004K
HEER [ 9.83C 9.83°C 9.83°C 9.83°C 9.83°C 9.83°C
+0.005 +0.005 +0.005 +0.005 +0.005 +0.005
% 1-6 10 Long term
9.842
9.84 ® o o
9.838
O 9.836
X
gz 9.834 ¢
9.832
9.83 ® oo L e
9.828
o 1 2 3 4 5 6 7 8 9 10 11 12 13
L E)
B 1-17 10 Longterm

20




l. 6 %%

B mp By 3 F o] s TR & B %jagz;m +
g o PR & Bl RS - b WL PO BRI R

S R Fle g ¢ 4 FFAERAELALL § A s o] i@ TIP122 fe TIP127
AL EARRFRTRET ’f’“rﬁ%] MR g A 0 4 € TR R 5 1 (opposite

polarity) 7 st o B ipliReiEA2® > T % 4827 TE Cooler #7#t & ¥od Jf iz 4# »
FREF EEIL ek c REAPEEY T FTRh Sk e o ek iBE 7

o BAek BRI AT R ARG T i ,T&il—;‘r”%fé o § ¢b s d +3F 44 (Pre-heat)
Wk e B B (SR04 Pre-cool) @ M RTAE A MR 0 PF o 2RiB i A o 7 BE 4R
20 NTREYHE-B rﬂ%;ru{z;g: L= £ 7 B AR A L e S Sk g R By

R € 5%— Kok d ks R amnck > AP E 2Rl LR

EFERAPALRFIRFTREALRT I TR ATEER R AP D Y
2wt o IS FTFF 2 DATASHEET » 1 35 B IC endd it » 2 L] i &0
IC > PR T B gﬁwr&gd\-, AT R R R ,;H]]qr S %&,E i®

IR R B §F R L R L A% 3§

1. & B IELHIC d 2§ 2 3] MPY100 > FJ2H3E * 7 AD633 > MR E

SICHEF 2™ » P 455 23 F L1564 nIC % %4 AD633 -

2. o G ST > TR AETT RIRILF AF » B B R MGEPE A R

21



% BmIRFHRZIAY

B AR B EF et sk g > 2t B F it E 8 WORK B F_A e s A
WEEL PR EL AP FHERSAF g7 EFF F AR IR

e AR o
2. 2 ERRRELY

T 5k 5 Isolator f&d A &AL A g k> — G R F RAm I F S

5
=
fﬂ
Ra
Pt

single mode ° ¥ — if £ F % K ARAF T & o

Zi§A/2 3 *  (Half-Wave Plate) &k Bl AR SR R LE
TEajrtg AfeBAp s > ke F 4 ¢ A~ B SREFA A § =

iii.3% ¥ ‘518 Wollston prism crystal {5 ¢ 4 1L 7L TH L g s

#-7 3 k& F K 1) Wollston prism crystal 5315 > B3 3 kL RELE ¥ 3 o

iv. WA/ B EEE S EAETHD R 2LD > FP L LT BIRE
(circularly polarized light) » @ )= - o [flen+ HHif ¥ > hok 2 £ 3 jpd-8 > 3
,FB ”'Tﬁd? :—nJ- /ﬂ’—;ﬁ_] £ _— [ SINNN ]:F-T]rn 7,}\—1 f‘r |'£ oo

v. 4 Glan-Foucault Prism #-% 3£ & J1€£-% oL {7 » d Detector & @ p|H T 3

2 5 R e

vii 2d AR BLEATHRA PR ORI Y REEN T 4 o a wied
#i%ljﬂi%] | e power K F& THE ¢

vii. ¥ ¢ - B s en¥ - i B i mode-matching lens g Z & & F.B Cavity
e beam waist > 1€ ¥ igig £ {72 ;4 5 — Gaussian beam 775 5% & Cavity 42 %
BF T E R b Cavity 2 FET K o

22



viii.d % % % F.B Cavity 0 PZT k2 % F.B Cavity 5 & » § "2& # & § Sk

FRAEPF > FHR § 58 0 ke F A F 5 single modem °
2.3 kFREA L
2.3 . 1Laser B 1 % ¢

F1# L 4 pump Nd:YVO4 > & {8 Nd; YVO4 2 1 1064nm 55k » 2818 £ 538 &
e (KTP)A & 2 %6 3 of > £ o filter Jadf 1064nm h% > SR A6 &) % ©

F 532nm fgkck > 4o 2-1 5 H IR

KTP
{with output coupler coating) fitter

B 2-1 Laser S1MH

0.3 303nm LD lens B 04

23



2 . 3. 2 Half-Wave Plate and Quarter-Wave Plate :

Half-Wave Plate :

input polarizatio Fignre 2

plane
limearhy
polarized emergent plane
input polanzed beam

with plane of
polarization
rotated

e

crystalline optic-axis
direction

B) 2-2 Half-Wave Plate

Quarter-Wave Plate :

Fignre 1 : S
—ul INPUL polarization
J}”E plane
[inearly
polarized
input circularly polarized
H output
L
%, erystalline optic-axis

girestion

B 2-3 Quarter-Wave Plate

24



B FEE - BT L 0 F T 7k~ BFPF > 4 3 o-ray(ordinary ray)fr

e-ray(extraordinary ray) > i&® i B B3 wEER A > T P AR PP and
B Vor»Ve 2 F » & "ﬁ;rwﬁ» BT P a5 ng=C/Vo » ne=C/Ve % & ° %

HPFEDER S do Bl oray freray iR F FRFkEL 7 R
o-ray =% 4% Lo=nod
e-ray k42 Le=ned

- %A L d Al s R G P dp it A A G P E AT

A
o-ray @o=—n,d
2

A
e-ray @e=—ned
2

ERALEREL T AL o o ko F A % LB PR oray g i

&
(i

AP ¥3T e-ray
_ A

g = ¢o-pe = —(no -ne)d
2r

O FATIHF L L (none)F It BHP P FPBR dF D o f ER
BRd FriRas iz WA EREERHAPEEo - FFLEY T gy
# %_Half-Wave Plate # 5 & d /% &M %:* (no-ne)d=+)1/4>*F g=+n/2; H

= &_Quarter-Wave Plate > 5 & d /& 8B 5% (no-ne)d=+A/2> Fg==£n-

25



2.3.3 k8%

T KIEGF 2 b @k d > @A REr A F T S

1R E
GEREY - FEFTHRRE R e @ Goakh S 2 LR

ke T o

ii Faraady 1% #= 2 & %

(b) iz B e >t

Bl 2-4 Faraady ¥R >a g B RiT

FRM IR BRI B ok B e B3 RE G e L f Xk
RipF e BIRPE F B 0 F 4IRS 6 B 20 T Aok R L d bR
D -F A BRI B RS G R R R S o B2

kR oo

i A/4 g5 fesitinie s

26



I A/4 B RRS RIRR S AR ihIRL o SR SR S 0 X 85
PARE RlmIRE > RSB A/ R PF R E R N S PRMEIRIRE S o

PR ERE R SRR R E
iv #5341 2 (Acousto-Optic Modulator » AOM)

1% AOM #-3 S 5V 8T H » BB G Sehs s« PRES T

BkwAgw AL IRIEN 2 g IR F SR SRR
2.3 .4 Prisms for Polarization :

VAR Z A7 F ez F & (prism) ¢

1. Wollston prism 2. Glan-Foucault Prism 3. Nicol Prism

i iz R B #7* e Wollston prism and Glan-Foucault Prism = f&

: unpolarized birefringent
F # input beam raterial
i '
i @l
: ordinary - axtraordinary
Ty e P [T TSRS S —
linearly polarized — ~—linearly polarized

cutput beam A @_; output beam B
———

unpolarized output beam F =

|l

] 2-5 Wollston prism 32

27



U § H#-» Bt - AF (monochromatic) sk § 4 = 7 i 45 & polarized ik > gk
KRBT FARe? w233 2 P B > Gorystal AR5 - B S B A
% fh(optic axis) » 7 crystal Fk R PR EIF AR - R PR R IAT A

birefringent crystal £_¥ bzt §_gFdh o 4o % iE crystal 0T & §_T 7o & 48k i
(optic axis)sh™ w2 A e — B A o o Kl )]* ¢ 4~ = orthogonally
polarized beams. i i L Fhek F overlap | 0 FRIGIEFIRA K L € A) 3 -
unpolarized  The rays #7345 14 extraordinary(E) and ordinary(O) rays iz ¥ rays
R EEF S wic® o Bray TS R v m e > Oray P7 ¢ %

P& i E-ray 7 @E < Snell Law & O-ray | ¢ @E T e
ii.Glan-Foucault Prism :

TAEE A B EFEATRSG X HE F MR T%q,\/""‘f},?ﬁ?f-’”r'—f"r‘m

o The O-ray ¢ # 5 &+ > @ TheE-ray ¢ 7 $iBie= 4 * L A2 kA Fip

=y

@ i %k o @ Glan- Foucault eniffenifBhe — £.U i 53 kL F 51 (¥ 4
% & (high power densities) (% £ 100 watts/cm2 ) o e § v 5 - a— 7 F 4
ARLT5 | (narrow field of view) » = %] 10 & o % Glan - Thompson g 4@ 3

TOPRBALE » % % 30 B o

O-ray paint or dark glass

absorber

L]

L

oo

Ml E-ray

—~
polarized

unpolarized Tight out
lightin

ng = 1.4864 £ 00

ng = 1.6534
o i-:riti-:a]

= E71+°

B 2-6 Glan-Foucault Prism i 32
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2.3 .5 Fery Perot Cavity 4 % :
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2.3.7 Mode matching lens :
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ERE
EEel i YSI Precision Temperature Group
2670 Indian Ripple Road
Dayton, Ohio 45440-3605 USA
937427 1231  fax 937 427 1640
Resistance Data for YSI Thermistors
Thermistor "H
Ohms @ 25 & 10,000
&= Tl &= TRl 2 TrEiE
-80 3,558,000 -51 470,100 -22 87,660
-79 3,296,000 -50 441,300 -21 83,160
-78 3,055,000 -49 414,500 -20 78,910
-77 2,833,000 -48 389,400 -19 74,910
-76 2,629,000 -47 366,000/ -18 71,130
-75 2,440,000 -46 344,100 -17 67,570
-74 2,266,000 -45 323,700 -16 64,200
-73 2,106,000 -44 304,600 -15 61,020
-72 1,957,000 -43 286,700 -14 58,010
71 1,821,000 -42 270,000 -13 55,170
-70 1,694,000 -41 254,400, -12 52,480
-69 1,577,000 -40 239,800 -11 49,940
-68 1,469,000 -39 226,000/ -10 47,540
-67 1,369,000 -38 213,200/ -9 45,270
-66 1,276,000 -37 201,100/ -8 43,110
-65 1,190,000 -36 189,800 -7 41,070
-64 1,111,000 -35 179,200/ -6 39,140
-63 1,037,000 -34 169,300| -5 37,310
-62 968,400 -33 160,000 -4 35,570
-61 904,900 -32 151,200 -3 33,930
-60 845,900 -31 143,000| -2 32,370
-59 791,100 -30 135,200| -1 30,890
-58 740,200 -29 127,900, 0 29,490
-57 692,800 -28 121,100 1 28,150
-56 648,800 27 114,600 2 26,890
-55 607,800 -26 108,600 3 25,690
-54 569,600 -25 102,900, 4 24,550
-53 534,100 -24 97,490, 5 23,460
-52 501,000 -23 92,430, 6 22,430
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#*&= TEE = TEE & TEE
7 21,450 46 4489 85 1255
8 20,520 47 4331 86 1218
9 19,630 48 4179 87 1183
10 18,790 49 4033 88 1149
11 17,980 50 3893 89 1116
12 17,220 51 3758 90 1084
13 16,490 52 3629 91 1053
14 15,790 53 3504 92 1023
15 15,130 54 3385 93 994.2
16 14,500 55 3270 94 966.3
17 13,900 56 3160 95 939.3
18 13,330 57 3054 96 913.2
19 12,790 58 2952 97 887.9
20 12,260 59 2854 98 863.4
21 11,770 60 2760 99 839.7
22 11,290 61 2669 100 816.8
23 10,840 62 2582 101 794.6
24 10,410 63 2497 102 773.1
25 10,000 64 2417 103 752.3
26 9605 65 2339 104 732.1
27 9227 66 2264 105 712.6
28 8867 67 2191 106 693.6
29 8523 68 2122 107 675.3
30 8194 69 2055 108 657.5
31 7880 70 1990 109 640.3
32 7579 71 1928 110 623.5
33 7291 72 1868 111 607.3
34 7016 73 1810 112 591.6
35 6752 74 1754 113 576.4
36 6500 75 1700 114 561.6
37 6258 76 1648 115 547.3
38 6026 77 1598 116 5334
39 5805 78 1549 117 519.9
40 5592 79 1503 118 506.8
41 5389 80 1458 119 494.1
42 5193 81 1414 120 481.8
43 5006 82 1372 121 469.8
44 4827 83 1332 122 458.2
45 4655 84 1293 123 446.9
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#*&= TEE = TEE & TEE
124 435.9 163 178.7 202 83.3
125 4253 164 175.0 203 81.9
126 414.9 165 171.4 204 80.4
127 404.9 166 167.8 205 79.0
128 395.1 167 164.4 206 77.6
129 385.6 168 161.0 207 76.2
130 376.4 169 157.7 208 74.9
131 367.4 170 154.5 209 73.6
132 358.7 171 151.4 210 72.3
133 350.3 172 148.3 211 71.0
134 342.0 173 145.3 212 69.8
135 334.0 174 142.4 213 68.6
136 326.3 175 139.6 214 67.4
137 318.7 176 136.8 215 66.2
138 3113 177 134.1 216 65.1
139 304.2 178 131.5 217 64.0
140 297.2 179 128.9 218 62.9
141 290.4 180 126.3 219 61.8
142 283.8 181 123.9 220 60.8
143 277.4 182 121.5 221 59.8
144 271.2 183 119.1 222 58.8
145 265.1 184 116.8 223 57.8
146 259.2 185 114.6 224 56.8
147 253.4 186 112.4 225 55.9
148 247.8 187 110.2 226 55.0
149 2423 188 108.1 227 54.1
150 237.0 189 106.1 228 53.2
151 231.7 190 104.1 229 523
152 226.6 191 102.2 230 51.5
153 221.7 192 100.2 231 50.6
154 216.9 193 98.4 232 49.9
155 212.2 194 96.6 233 49.0
156 207.6 195 94.8 234 48.2
157 203.2 196 93.0 235 47.4
158 198.8 197 91.3 236 46.7
159 194.6 198 89.7 237 46.0
160 190.5 199 88.0 238 45.2
161 186.5 200 86.5 239 44.5
162 182.6 201 84.9 240 43.8
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