ANALOG
DEVICES

Single Supply, Low Power,
Triple Video Amplifier

ADB013

FEATURES
Three Video Amplifiers in One Package
Drives Large Capacitive Load
Excellent Video Specifications (R = 150 £})
Gain Flatness 0.1 dB to 60 MHz
0.02% Differential Gain Error
0.06° Differential Phase Error
Low Power
Operates on Single +5 V to +13 V Power Supplies
4 mA/Amplifier Max Power Supply Current
High Speed
140 MHz Unity Gain Bandwidth (3 dB)
Fast Settling Time of 18 ns (0.1%)
1000 V/ s Slew Rate
High Speed Disable Function per Channel
Turn-Off Time 30 ns
Easy to Use
95 mA Short Circuit Current
Output Swing to Within 1 V of Rails

APPLICATIONS

LCD Displays

Video Line Driver

Broadcast and Professional Video
Computer Video Plug-In Boards
Consumer Video

RGB Amplifier in Component Systems

PRODUCT DESCRIPTION

The AD 8013 iza ow power, shgle supply, rtiole video

am plifier. Each of the three am plifiershas 30 m A of output
current, and is optin zed fordriving one back tem hated video
bad (150 Q) each. Each am plifier is a current edback am p-
litlerand Eaturesgan fhtnessof0l dB o 60 M H zwhik ofering

Ry = 1500

Vg = +5V

NORMALIZED GAIN —dB

\

im 10m 100M 1G
FREQUENCY — Hz

Fine-Scale Gain Flatness vs. Frequency, G=+2, R, = 150 Q
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PIN CONFIGURATION
14-Pin DIP & SOIC Package

e
DISABLE 1 [1] [12] ouT 2
DISABLE 2 [2] &E -IN2
DISABLES [3] [12] +iN 2
Ve[2] apso13 [1]-ve

4IN1[5] [10] +IN3
AN Eﬁ @E_ms
ouT1[7] [8] ouTs

differantial gain and phase ermorof0.02% and 0.06°. This
m akes the AD 8013 ideal Drbroadcast and professional video
electronics.

TheAD 8013 offers bw powerofdm A per am pliferm ax and
mnscn asngke +5V +13V power supply. The outputsof
each am plifier sw Ing to w ithi one volt ofeither supply railto
easily accom m cdate video signals. The AD 8013 isunique

am ong current feedback op am ps by virtue of Is large capacitive
oad drive. Each cp am p is capabl cfdriving large capacitive
Ipads whik still achieving repid settling tm e. For hstance &£
can etk In 18 nsdriving a resistive load, and achieves 40 ns
0.1% ) settling whik driving 200 pF .

T he ocutstanding bandw idth 0140 M H z along with 1000 V fis
of slew ratem ake the AD 8013 usefil I m any genemmlpurpese
high speed applicatiocns where a single +5 V ordualpower
aupplissup to £6.5 V are required. Furthem orethe AD 801373
high speed disabl finction can be used to powerdown the

am plifierorto put the cutput 1 a high I pedance state. This
can then be used i1 video m ultiplexing applications. T he

AD 8013 is available In the mdustrial tem peratire range of
-40°C to +85°C.

Channel Switching Characteristics for a 3:1 Mux
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M odel ADB8013A
Conditions Vg Min Typ M ax Units
DYNAM IC PERFCRM ANCE
Bandw dth (3 dB}) N o Peakng, G = +2 +5V 100 125 MHz
N o Peaking, G = +2 5V 110 140 MHz
Bandw dth (0.1 dB) NoPeaking, G = +2 +5V 50 MHz
N o Peaking, G = +2 5V 60 MHz
Skw Rate 2V Stp +5V 400 V MLs
6V Step 5V 600 1000 V Mls
SettihgTmeto 0.1% OVto+2V THV 18 ns
45V Step, Croap = 200 pF teV 40 ns
Ripap > 1 K, Rag = 4 kO
NOISEHARM ONIC PERFORM ANCE
T otalH armm onic D istortion H=5MHzR, =1k t5V =76 dBc
£E=5MHzR,=1508 5V 66 dbec
TputVolage N oise f= 10 kH z +5V, 15V 35 nv ATz
Thput € unentN oise f=10kd z (I +5V,E5V 12 pa AHz
D ifferential G ain Ry = 150 £) f=358MHz G =+2 +5v? 0.05 %
5V 0.02 0.05 %
D iflerential Phase Ry = 150 Q) f=358MHz G =+2 +5v1 0.06 D egrees
+hV 0.06 0.1z D egrees
DC PERFORMANCE
Tnput O et Volage Tum © Tyax +5V,T5V 2 5 mV
O ffset D it 7 wv AC
ThputBias Curent ) +5V,ThV i 10 LA
ThputBias Curent ¢+) Tum © Tyax +5V,T5V 3 15 HA
O pen-Loop T ransresistance +5V 650 800 39,
Tum © Tyax 550 49)
5V 800k 11M Q
Tum 10 Tuax 650 9]
INPUT CHARACTERISTICS
Input Resistance + Input 5V 200 49
~Tnput 5V 150 Q
Tnput C apaciance 5V 2 PE
TnputComm onM ode Volage Range 5V 38 TV
+5v 1.2 38 +V
Common-M cde Regection Rato
nput & fetVolage +5V 52 56 db
Input O feetVolage 5V 52 56 dB
~-Tnput C urrent +5V,T5V 02 0.4 LA A
+ Input Curent +5V,t5V 5 7 WA A7
OUTPUT CHARACTERISTICS
OutputVolage Swng
R,=1k2 VorVer 08 10 v
VeoeVox 0.8 1.0 Vv
R, =1508 Vor Vg 1.1 1.3 Vv
Vee Vor 1.1 13 v
Output Current +5V 30 mA
THV 25 30 ma
ShortC frcut € urrent 5V 95 mA
C apacitie Load D rive 5V 1000 pF
MATCHING CHARACTERISTICS
D ynam ic
C rosstall G=+2,f=5MHz +5V,t5V 70 db
G am Flamess M atch f=20MHz 5V 0.1 dB
DC
Tnput QO et Voltage +5V,T5V 03 mv
-Input Bias Current +5V,E5V 10 A
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ADB013

M odel ADBO13A
Conditions Vs Min Typ M ax Units
POWER SUPPLY
O perathg Range Sihgk Supply +4 2 +13 v
D ual Supply +2.1 t65 Vv
¢ ukscent C urrentAm plifier +5V 3.0 35 mA
5V 34 4.0 mA
tes v 3.5 mA
O ukrscent C urrentAm plifier PowerD own +5HV 0.25 0.35 mA
5V 03 04 mA
PowerSupply Regction R atio
Input O fiset Volage Vg =225V iothV 70 76 db
-Tnput Current +5V,T5V 0.03 0.2 HA A7
+Input C urrent +5V,L5V 0.07 1.0 LA A
DISABLE CHARACTERISTICS
O ff Tsolation f=6MHz=z +5V,t5V =70 dB
O ffO utput In pedance G =+1 +5V,E5V 12 pF
TumOnTine 50 ns
Tum-C£ETme 30 ns
Swichhg T hreshokd Vgt XV 1.3 l.e 1.2 v

NOTES

1T he test cireu it or differentialgain and phase m easurem entson a +5 V aupply is ac couplkd.

Sperifications sub Pt to change w ithout notice.

ABSOLUTE MAXIMUM RATINGS'

SupplVelage ... i 132V Teotal
TntemalP owerD issipation’
Plasde () ......... 1.6W atts (O bserve D erating C urves)

Smalldutlhe R) ....1.0W atts © bssrve D erating C urves)
nputVolage CommonM ode) .. LoweroftVy ortl1225V
D ifferental nputVolage ........ Cutput £6V (€ lam ped)
OutputVolage Lin &£

Makinum .. .veuen. Lowerof (+12V from —Vg) or (+Vg)

MIDmMum +.ueeuuns Higherof (-12.5V from +Vg) or (-Vg3)
O utput Short C ircuit D uration

.................... Observe PowerD erathg C urves
Storage T em perature Range

N andRPackage .. .ovvvvn i .. -65°C to +125°C
O perating T em perature Range

ADBOL3A .. —40°C to +85°C
Lead Tem permture Range (Soldering10sec) ...... .. +300°C
NOTES
!Stresses above those listed under “Absolute M axin um Ratings” may cause
pem anent dam age o the device, This is a soess mitng only and Mnctional

cpemtion ofthe device at these or any other conditions above those indicated in
the operationalsection of this specification isnot in plied. Exposur © dbsolute

Maximum Power Dissipation

Them axin um powerthat can be salely dissipated by the AD 8013
is Iim ie=d by the associated rise b jinction tem perature. T he
maxin um safe inction tem permture forthe plastc encapsulated
parts is determ med by the glass transiton tem perature ofthe
plastic, about 150°C . Exceeding this Iin it tem porarily m ay
cause a shitt h param etric perform ance due t© a change i the
stresses exerted on the di by the package. E xceedihg a finction
tem perature of 175°C Hran extended pericd can resultn
device ailire.

W hile the AD 8013 is mtemally dhort cirou it protected, thism ay
notbe encugh to quarantee that them axin um jinction tEm per-
ature isnotexceeded under allcondiions. T o ensure proper
operation, it is In portant to observe the derating curves.

Itm ustalso be noted that I fhonhvertng) gain configurations
fw h low valies of gain resistor), a high level of hput overdrire
can result 1 a large hputenvorcunent, which m ay result m a
sign ificant pow er dissipaticn I the hputstage. Thispower

m ust be mchided when com puting the jinction tem perature rise
due to total ntemal power.

m axin um rating conditions for extended periodsm ay affect device reliabiliny. 2.5 1 1
*Specification is Br device In fiee air: a \ Ty=+150°C
14-Pin Plastic D IP Package: By = 75°C 41 att & \
14Pn SOIC Package: By = 120°C ¢ att ;, Ny
> 20
|C__) \ 14-PIN DIP PACKAGE
ORDERING GUIDE o ™N
N
Temperature |Package Package a1s ~ N
M odel Range Description Onptions z et N
g 14—FINSOIC\\ \
AD 8013AN —40°C to +85°C |14-Pin Plasdc D P |N -14 = 10 Y
AD 8013AR-14 ~40°C o +85°C | 14-Pin P lastic 50 I |R-14 £ NN ~
ADB013AR-14-REFT | -40°C to +85°C | 14-Pin Plastic SO T [R-14 2 \-\
ADB8013AR-14REEL7 | —40°C to +85°C | 14-Pin Plastc SO IT |K-14 \\
ADBOIACHIPS ~40°C to +85°C |DieFom 0250 40 3020 10 U 10 20 30 20 50 60 70 80 90
AMBIENT TEMPERATURE - °C
Maximum Power Dissipation vs. Ambient Temperature
REV. A —3-



ADB013

METALIZATION PHOTO

C ontact Bcory Hr latest din ensbns.

D inensions shown in nchesand mm).

+MN1 g DISABLE 3
3
-IN1 B 2 DISABLE2
ouT1 7 1 DISABLE1
0.044 (1.13)
14 OUT2

OuT3 8
-IN3 &

10 1 12 13

+IN3 Vg +IN2 —IN2

0.071 (1.81) |

CAUTION
ESD (electrostatic dischamge) sensitive device. E kectrostatic chamyes as high as 4000 V readily
accum ulate cn the hum an body and test equipm ent and can discharmge w thout detection . & Yhough WARNING! @
theAD 8013 featuresproprietary ESD protection cirou try, pem anentdam agem ay cccuron devices “

sub gcted to high eneryy electrostatic discharges. T herefore, proper ESD precautions are recom —
m ended to avoi perfom ance degradation or loss of functionalty .

ESD SENSITIVE DEVICE

6 12
2 /
s
75 10 /,/
] o NG LOAD
w -
g : /~//
2 2" pZ
& ﬁ A R = 1500
23 Y
= <
g 5 W
. 4
3 7 /4
o 5
=1 o2
=
Q
[3]
0 1]
1 2 3 4 5 -] 7 1 2 3 4 5 B 7
SUPPLY VOLTAGE - = Volts SUPPLY VOLTAGE -+ Volts
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Figure 17. Large Signal Pulse Response, Gain = +1, Figure 20. Small Signal Pulse Response, Gain = +1,
(Re=2kQ, R =150Q, Vg=15V) (Re=2kQ, R =150Q, Ve =15 V)
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Figure 21. Large Signhal Pulse Response, Gain = +10, Figure 24. Large Signal FPuise Response, Gain =—1,
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Figure 23. Small Signal Pulse Respanse, Gain = +10, Figure 26. Small Signal Pulse Response, Gain = -1,
(Rr=301Q, R =150 Q, Vg=+5V) (Re=698Q, R, =150 Q, Ve =+5 V)
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General

The AD 8013 isa wide bandw idth, triple video am plifier that
cffers ahigh kvel ofperform ance cn lessthan 4.0 m A per

am plifier cfquiescent supply current. The AD 8013 uses a
proprietary enhancem ent of a conventicnal current feedback
architecture, and achives bandw idth I excess of200M H zw ih
Iow differential gamn and phase erors, m aking it an extrem ely
efficient video am plifler.

The AD 8013'sw Ide phasem argih coupled w ith a high output
ghort circutt curentm ake T an excellent cheice when driving
any capacitive lpad.H igh open-locp gah and low hverting
hput bias current enablk it to be used w ih large values of
teedback resistorw ith very bw closed-lcop gain enors.

It is designed to offer cutstanding functicnality and perform ance
at closed-kop hvertihg crnenmvertihg gans cf cne cr greater.

Choice of Feedback & Gain Resistors

Because it is a current fedback am plifier, the closed-loop band-
width ofthe AD 8013 m ay be custem ized ushyg diferent valies
cfthe fedback resistor. T able I show s typical bandw idths at
different supply volages for som e usenl closed-loop galns when
driving a Joad of150 Q.

The chelee of feedback resistor s not criical unless £ 35

In pertant to m antain the w idest, flattest fiecruency response.

T he resistors recom m ended I the table are these (chip
resistors) that w llresult n the widest 0.1 dB bandw idth w thout
peaking. In applications recuirhg the best controlofbandw dth,
1% resistors are adequate. P ackage parasitics vary betw een the
l4-ph plastc D IP and the 140 plastic SO IC, and m ay result
n a slight difference in the valie of the feedback resistorused to
achieve the optin um dynam ic perfom ance. R esistor values and
w idest bandw idth figures are shown h parenthesis ©rthe SO IC
where they differ from those oftheD P . W iderbandw idths than
those h the table can be attained by reduchg the m agninide of
the fedback resistor (at the expense of mcreased peaking),
while peakihg can be reduced by hereashg the m agmide of
the fedback resistor.

Increasing the fedback resistor is especially usefilw hen driving
large capacitive loads as it w 1l mcrease the phasem argin of the
closed-loop circuit. Retferto the section on driving capacitire
Joads form ore inform ation )
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T o estin ate the -3 dB bandw idth f©orclosed-bop gans ofZ or
greater, for feedback resisters not listed I the follow Ing table,
the tollow ng shglk polemodel forthe AD 8013 m ay be used:

G
= 1+ 8C; (R +Gnriny
Cr = franscapacitance = 1 pF
Ar = feedback resistor
G = idealclosed lop gahn

ACL

where:

Re
Gn= 1+E = noise gaihn

rin = nverting mput resistance = 150 Q
ACL = closed oop gan

The -3 dB bandw idth is determ ned fom thism odelas:

1
k= sxec (R, 7 Gnrim

Thism odelw il predict -3 dB bandw idth to w thin about 10%

o 15% ofthe correctvalue when the load 15150 Q and Vg =
+5V.Forlwer supply voltages there w {llbe a slight decrease 1
bandw idth. T hem odelisnot accurate encugh to predictetther
the phase behavior cr the frequency response peakhg ofthe

AD 8013.

It hould be noted that the bandw idth is affected by atfenuation
due to the finfte mput resistance. A Iso, the open-loop output
registance of about 12 Q reduces the bandw idth som ew hat when
driving load resistors kess than about 250 Q. Bandw idths will
be about 10% greater for bad resistances above a fow hundred
ohm 3.)

Table!. -3 dB Bandwidth vs. Closed-Loop Gain and Feedback
Resistor, R = 150 & (SOIC)

Vg -Volis Gain R -Ohms BW -MHz
+5 +1 2000 230
+2 845 (931) 150 (135)
+10 301 80
-1 698 (825) 140 (130)
-10 499 55
+5 +1 2000 150
+2 887 (931) 120 (130)
+10 301 75
-1 695 (825) 130 (120)
-10 499 50

Driving Capacitive Loads

W hen used 1 com bhathen w ith the appropriate fedback
registor, the AD 8013 will drdve any lbad capacitance w fthout
oscillation. T he generalmule orcunent feedback am plifiers is
that the higherthe Ibad capaciance, the higher the fedback
resistor required for steble operation. D ue to the high open-loop
transresistance and low hverting mput curent ofthe AD 8013,
the u=e ofa krge feedback resistordoesnot result n large closed-
bop gain errors. A ddibonally, Is high cutput shert cirout cunent
m akes possiblk rapil volage skew g on large bad capactors.

Forthe best com bhation ofw ide bandw idth and clean pulse
response, a an all output series resistor is also recom m ended.

T abk II contadns values of feedback and series resbtors which
result i the best pulse regponses. Figure 29 dhowsthe AD 8013
driving a 300 pF' capacitorthrough a large voltage step w ith
virtnally no overshoot. (In this case, the large and an all signal
pulse responses are quite sin flar n appearance .




18Q

Figure 28. Circuit for Driving a Capacitive Load

Tablell. Recommended Feedback and Series Resistorsvs.
Capacitive Load and Gain

Rs-0Ohms
C_-pF R -Ohms G=2 G=3
20 2k 25 15
50 2k 25 15
100 3k 20 15
200 4k 15 15
300 bk 15 15
=500 Tk 15 15

Figure 29. Pulse Response Driving a Large Load Capacitor.
G =300pF, G=+2, Rr=6k, Rs=15Q

Overload Recovery

T he three In portant overlbad conditions are: mput comm on-—
m ode voltage overdrive, output vo lage cverdrive, and nput
current overdrive. W hen configured ora low closed-loop gain,
the am plifierw il quirkly mecover from an mputcomm on-—

m ode voltage overdrive; typically In under 25 ns. W hen con-
figured forahighergain, and overloaded at the cutput, the
recovery tin e will also be short. Forexam ple, I a gain cf+10,
wih 15% overdrive, the recovery tin e ofthe AD 8013 is about
20 ns (s=e Figure 30).Forhigher overdrive, the response i3
som ewhat slower.For6 db overdrive, (n agam of+10), the
recovery tin e isabout 65 ns.

Figure 30. 15% Overload Recovery, G = +10 (Rr= 300 Q,
R =1k} Vg=1£5V)

Asncted I the wammg under ™M axin um PowerD issippation,”
ahigh level of mput overdrive n a high nonhverting gain circuit
can result 1 a large current flow In the nput stage. T hough this
current I mtemally o ted to about 30 m A, s effect on the
totalpewer dissipation m ay be significant.

High Performance Video Line Driver

Atagan of+2, the AD 8013 m akes an excellentdriver fora
back tem hated 75 Q video Ine F iures 31, 32, and 33). Low
differential gain and phase ermorsand wide 0.1 dB bandw idth
can be realized. T he low gaih and group delay m atch Ing errors
ensure excellent perform ance I RG B system =. F igures 34 and
35 ghow the worst casem atching.

756
750 CABLE

Your

Figure 31. A Video Line Driver Operating at a Gain of +2
(Rr= Rz from Table i)
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Figure 32. Closed-Loop Gain & Phase vs. Frequency
for the Line Driver

[ 1
G=4+2 | |
RL = 1500
+0.2
+0.1
m 0 —
3 AN
I
z -0 \
S Vg= 185V
3 hat e
o 02 1 '\\
s =+5V "
N _oa
2 \
E -04
g i\
-05 \\
] 10M 100M 16

FREQUENCY — Hz

Figure 33. Fine-5cale Gain Flainess vs. Frequency,
G=+2, R =150Q
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Figure 34. Closed-Loop Gain Matching vs. Frequency
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Figure 35. Group Delay and Group Delay Matching
vs. Frequency, G =+2, R = 150 Q

Disable M ode Operation

Pulling the volage on any one ofthe D able phsaboutl.6V
up fom the negative supply w il put the corresponding
am plifier nto a disabled, powered dewn, state. In this
conditicn, the am plifier's quiescent current drops to about
03 mA, ftsoutputbecom es a high I pedance, and there is
ahigh levelofisolation from hputto output. In the case of
the gain cftw o Ine driver for exam ple, the In pedance at the
oulput nede w illbe sbout the sem e as fora 1.6 kQ resistor
{the feedback plis gann resistors) n parallelwih a 12 pF
capaciorand the nput to output isolation w il be about
66 dB at5 M H z.

Leaving the D Isable ph disconnected (floating) will keave
the corespending am plifier operational, n the enabled
state. T he mput in pedance ofthe disable pin is about 40 k2
In parallelw ih a few picofarads. W hen driven to 0V, wih
the negative supply at -5 V, about 100 pA flew s Ito the
disable pmn.

W hen the disablk phs are drfven by com plm entary output
CM O S bgl, on ashglke 5V supply, the disebl and enablk
tin es are about 50 ns. W hen operated on dual supplies,
¥vel shifting w illbe required from standaxd logic cutputs to
the D isabk pins. Figure 36 show s one possible m ethod
which results I a negligble ncrease I swiichiig tin e.
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| —I >o—| +5V

<
BK
;-

vy

TO DISABLE PIN
10k
-5V

4K 3

Yy

V| HIGH => AMPLIFIER ENABLED
V| LOW => AMPLIFIER DISABLED

Figure 36. Level Shifting to Drive Disable Pins on Dual
Supplies

The AD 8013's mput stages hcide protection from the large
differential mput voltages thatm ay be applied when disabled.
ntemal clam ps In tthisvolage to about T3V . Thehigh hputto
output isclation willbe m antahed forvoltages below this lim it.

3:1 Video Multiplexer

W Irng the am plifer cutputs togetherwillfom a 3:1 mux wih
excellent sw iching behavior. Figure 37 show s a recom m ended
confguration which resulis n -0.1 dB bandw idth of35 M H z
and OFF channel solation of60 dB at 10 M Hzont5 V
supples. The tim e to switch between channels is about 50 ns.
Sw ffithing tin e is virtlually unatected by signal level.

BE5C 8450

84Q
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DISABLE1Q
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Figure 37. A Fast Switching 3:1 Video Mux (Supply
Bypassing Not Shown)

Figure 38. Channel Switching Characteristic for the
3:1 Mux
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2:1 Video Multiplexer

C onfiguring two am plifiers asuniy gan follow ers and using the

third to set the gaih results n a high perform ance 2:1 m ux

Figures 32 and 40). T his cirou it tekes advantage cfthe very low
crosstalk between C hannels 2 and 3 to achieve the O FF channel

isolation shown In Figure 40. T his ciieu it can achieve
differential gain and phase 0 0.03% and 0.07° respectively.

O DISABLE

Figure 39. 2:1 Mux with High Isolation and Low
Differential Gain and Phase Errors
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Figure 40. 2:1 Mux ON Channel Gain and Mux OFF Channef

Feedthrough vs. Frequency

TheAD 8013 can be u=d to buid a ciruit ©or sw iching between
any two arbirary gains while m aintaining a constant mput

In pedance. T he exam pl ofF Qure 41 show s a circut for sw chng
between a nonhverting gan ¢fl and an mverting gann ¢£1.The
totaltim e forchannel sw Ichhg and output volage settling is
about 80 ns.
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Figure 42. Switching Characteristic for Circuit of Figure 41

Gain Switching
OUTLINE DIMENSIONS
D Inensbnsshown In nchesand fmm ).
14-Lead Plastic DIP (N-14) 14-Lead SOIC (R-14)
0.795 (20.19) 0.3444 (8.75)
0.725(18.42 0.3367 (8.55) |
I AfAAANEF
O
1 8(|o.280 711y 0_1574*(4_00) ¥4 | ©.20)
o 7 n.zfn (6.10) 0.1397 (3.60) ul 7|| 52282 .83

'E"E"E'E"E"ﬂ"?

0.060 {1.52)
F"N 1 0.015 (0.38)
0210 (5:33) |
MAX g H Q H A H - 0130
0.160 (4.06) \_F (3.30)
0115 (298) 0 L— MIN

0.022 (0.558)

|:|1n|:| 0.070 (1.77) SE"T'ENG

0.014 (0.356)

(2.54) 0045 (1.15)
BSC

0.325 (8.25)
0.300 (7.62) 0.195 (4.95)

|.._.10_;1E (2.93)

0.015 (0.381)
0.008 (0.204)

mEHHHHH
FIN 1 0.0888 (1.75) 0.0196 (0.50) .

0.0098 (0.25) 9.0532 (1.35) "I l"n.nnns(n.zs)x"’s
0.0020 (0.10)

ol o +

L
0.0500  0.0192 (0.49) i
SEATING (127 Gov8(03s) 0.0096 (0.25) - D.0500 (1.27)
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0.0075 (0.19)  0.0160 (0.41)
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