ANALOG LC’MOS
DEVICES Precision 5 V/3 V Quad SPST Switches

ADGH11/ ADCH12/ ADCH13

FEATURES FUNCTIONAL BLOCK DIAGRAM
+3V, +5 V or =5V Power Supplies
Ultralow Power Dissipation (<0.5 pnW)

Fos1 Fost oSt
Low Leakage (<100 pA) '"1°"[>°'"Z .N1°__[>___[ .N1o__[>___[
Low On Resistance (<50 ) -oD1 -oD1 -0 D1
Fast Switching Times > 91 e ___['“2 N 71 D
Low Charge Injection "2 {_ODZ INZO_-D  oD2 " 1_0[,2
TTL/ CMOS Compatlble ADG511r_053 ADG512 033 ADG513r-053
16-Pin DIP or SOIC Package 'N3°—‘|>°'“£_°D3 mso—->--- . nzo—{>o--- e
APPLICATIONS ) 9 [*S“ oS
Battery Powered Instruments e é_om IN4°_-> | op4 IN4°_->"_[_OD4

Single Supply Systems

Remote Powered Equipment

+5 V Supply Systems

Computer Peripherals such as Disk Drives

SWITCHES SHOWN FOR A LOGIC "1" INPUT

Precision Instrumentation TheAD G 511,AD G 512 and AD G 513 contain four indepen—
Audio and Video Switching dent SPST sw itches. The AD G 511 and AD G 512 differonly in
Automatic Test Equipment that the digital control ogic is Inverted . The AD G 511 switch is
Precision Data Acquisition tumed on w ith a Jogic ow on the appropriate control input,
Sample Hold Systems whik a logic high is required forthe AD G 512.The AD G 513
Communication Systems contains tw o sw itches whose digital control logic is sin ilar to
Compatible with =5 V Supply DACs and ADCs such as thatofthe AD G 511 whik the logic is nverted in the ram aining
AD7840/8, AD7870/1/2/4/5/6/8 two sw itches.

PRODUCT HIGHLIGHTS

1. +5 Vol Singlk Supply O peration
TheADG511AD G 512/AD G 513 offers high perform ance,
nchiding ow on resistance and w ide signal range, filly
gpecified and quaranteed with +3V, x5V aswellas+5V
supply rails.

GENERAL DESCRIPTION

TheAD G511,AD G512 and AD G 513 arem onolithicCM 08
IC s containing our independently selectable analog aw itches.
T hese sw iches feature ow , well-controlled on resistance and
w ide analog signal range, m aking them ideal for precision
analog signal sw itching. 2. U lralow PowerD issipation

T hese v ich ys are fbricated using Analbg D evices’ CM O S construction ensures ultralow pow er dissipation .

advanced linear com patible CM 0 S (LC?M 0 8) processwhich 3. Low Roy

offers the additionalbenefits of low leakage currents, ulxalow 4. Break-BeforeM ake Sw irching

pow er dissipation and low capacitance for fast sw itching speeds Sw itches are quaranteed to have break-before-m ake opera-
with m Inim um charge In gction . T hese featuresm ake the tion. T hisallow sm ultiple outputs to be tied together for
ADG511,AD G512 and AD G 513 the optim um choice fora m ulbplexer applicatbns w ithout the possibility of m om entary
w Ide variety of signal sw irching tasks in precision analog signal shorting betw een channels.

processing and data acquisition system s.

T he ability to operate from sihglke +3V,+5V ort5V bipolr
suppliesm ake the AD G 511, AD G 512 and AD G 513 perfect for
use in battery-operated instrum ents, 4-20 m A loop system s and
w ith the new generation of D AC sand AD C s from Analg

D evices. The use of 5 V supplies and reduced operating currents
give m uch lower pow er dissipation than devices operating from
t+15V supplies.
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ADG511/ ADG512/ ADGH13-SPECIFICATIONS'

DJaI SJpply (Vop= +5 V £ 10%, Vs = -5 V = 10%, GND = 0 V, unless otherwise noted)

B Versions T Versions
—40°C to -55°C to
Parameter +25°C +85°C +25°C +125°C Units Test Conditions’‘Comments
ANALOG SW ITCH
Analog SignalR ange Vpp © Vgg Vpp o Vgg| V
Row 30 30 Q typ Vp =235V, Ig=-10mnA;
50 50 Qm ax Vop = +45V,Vgg= 45V
LEAKAGE CURRENTS Vpp = +55V,Vgg= 55V
Source OFF Leakage Iy (OFF) +0.025 +0.025 nA typ Vp=245V,Vg=F45V;
+0.1 +25 +0.1 +25 nA m ax TestC ircuit 2
D rain OFF Leakage I, (OFF) +0.025 +0.025 nA typ Vp=245V,Vg=F45V;
+0.1 +25 +0.1 +25 nA m ax TestC ircuit 2
ChannelON Leakage I, Iy ON) [ £0.05 +0.05 nA typ Vp=Vg=245V;
+0.2 +5 +02 +5 nA m ax TestC ircuit 3
DIGITAL INPUTS
InputH igh Volage, Vg 2.4 24 Vi
InputLow Voltage, Vit 3 0.3 V m ax
Input C urrent
Int or Iww 0.005 0.005 WA typ Vy =Vmyr 0rVmyy
+0.1 +0.1 UA 10 ax
DYNAM IC CHARACTERIST IC 8°
ton 200 200 nstyp Ry =300Q.Cp = 35pF;
375 375 nsm ax Vg =23V;TestCircuit4
orr 120 120 nstyp Ry =300Q.Cp = 35pF;
150 150 nsm ax Vg =23V;TestCircuit4
BreakBeforeM ake TIne 100 100 nstyp Ry =3008Q,Cp = 35pF;
Delay, %, (ADG5130nly) Vg, = Vgy= +3V; TestC iuit5
C harge Tngction 11 11 pC typ Vg=0V,Rg=08Q,C=10nF;
TestC ircuit 6
OFF Isclation 63 68 dB typ R, =50Q,C,=5pF,f=1MHg
TestC ircuit 7
C hannelZo-C hannel C rosstak 85 85 dB typ R, =50Q,C =5pF,f=1MHgz
TestC ircuit 8
Cg (OFF) 9 9 oF typ f=1MHz
Cp (OFF) 9 9 oF typ f=1MHz
Cp,Cs ON) 35 35 oF typ f=1MHz
POWER REQUIREM ENTS
Voo +4555 +4555 V m infa ax
Vg -45/55 -45/55 VI infn ax
b 0.0001 0.0001 VA typ Vpp = +55V,Vgg=-55V
1 1 MA 10 ax D igtal nputs= 0V orb5V
L 0.0001 0.0001 VA typ
1 1 MA 10 ax
NOTES

T em perature ranges are as Hlow s: B Versions-40°C to +85°C ; T Versions-55°C to +125°C .
“G uaranteed by design, not subct to production test.

Specifications subgct to change w tthout notice.
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Single SUPPIY (v = +5 V= 10%, Vss= 0V, GND= 0V, unless otherwise noted)

ADC511/ ADC512/ ADG513

B Versions T Versions
—40°C to -55°C to
Parameter +25°C +85°C +25°C +125°C Units Test Conditions’‘Comments
ANALOG SW ITCH
Analog SignalR ange 0Vt Vpp 0V toVpp v
Row 45 45 Qtp Vp=+35V,,=-10nA;
75 75 Q1 ax Vpp = +45V
LEAKAGE CURRENTS Vpp = +55V
Source OFF Leakage Iy (OFF) +0.025 +0.025 nA typ Vp =45AV,Vg=1/45V;
+0.1 +25 +0.1 +25 nA m ax TestC ircuit 2
Drain OFF Leakage I, (OFF) +0.025 +0.025 nA typ Vp =45AV,Vg=1/45V;
+0.1 +25 +0.1 +25 nA m ax TestC ircuit 2
ChannelON Leakage I,, I (ON) | £0.05 +0.05 nA typ Vp =Vg=+4b5VHA1LV;
+02 +5 +02 +5 nA m ax TestC ircuit 3
DIGITAL INPUTS
InputH igh Voltage, Vg 24 24 Vi
InputLow Voltage, Vg 0.8 0.8 V 1 ax
Input C urrent
I oF Iy 0.005 0.005 VA typ Vg = Vg orVgy
+0.1 +0.1 VA 10 ax
DYNAM IC CHARACTERIST IC §°
ton 250 250 nstyp Ry =3008Q,Cp =35pF;
500 500 nsI ax Vg=+2V;TestC irruitd
torr 50 50 nstyp Ry =3008Q,Cp =35pF;
100 100 nsI ax Vg=+2V;TestC irruitd
BreakBeforeM ake TIn e 200 200 nstyp Ry =3008Q,Cp =35pF;
Dely, % @DG5130nly) Vg, = Vgy= +2V; TestC imut5
C harge Tngction 16 16 pC typ Vg=0V,Rg=08Q,C=10nF;
TestC ircuit 6
OFF Isclation 68 68 dB typ R, =50Q,C,=5pF,f=1MHz
TestC incuit 7
Channelto-C hannel C rosstak 85 85 dB typ Ry, =50Q,C,=5pF,f=1MHz
TestC ircuit 8
Cg (OFF) 9 9 oF typ f=1MHz
Cp (OFF) 9 9 oF typ f=1MHz
Cp,Cg (ON) 35 35 oF typ f=1MHz
POWER REQUIREM ENTS
Voo +4555 +4555 V m infa ax
Ip 0.0001 0.0001 VA typ Vpp = +55V
1 1 MA 10 ax D igital nputs= 0V or5V
NOTES

T em perature ranges are as Hlow s: B Versions—40°C to +85°C ; T Versibns-55°C to +125°C .
“G uaranteed by design, not subct o production test.

Specifications subct to change w thout notice.
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ADG511/ ADG512/ ADG513-SPECIFICATIONS'

S ngle &jpply (Voo = +3.3V = 10%, Vss= 0V, GND = 0 V, unless otherwise noted)

B Versions
0°C to
Parameter +25°C +70°C Units Test Conditions’Comments
ANALOG SW ITCH
Analog SignalR ange 0V toVypyp v
Ray 200 Q typ Vp=+15V,i=-1mA;
500 Qm ax Vpp = +3V,
LEAKAGE CURRENTS Vpp = +t36V
Source OFF Leakage Iy OFT) +0.025 nA typ Vp =26V, Vg=1/26V;
0.1 25 nA m ax T estC ircuit 2
D rain OFF Leakage I, (OFF) +0.025 nA typ Vp =261V, Vg=126V;
0.1 25 nA m ax T estC ircuit 2
ChannelON Leakage I, 15 (ON) +0.05 nA yp Vp =Vg=+26 VA1V,
t02 t5 nA m ax T estC ircuit 3
DIGTTAL INPUTS
TnputH igh Voltage, V y» 24 Vmin
Input Low Volage, V 08 V m ax
Input C urrent
Iy OF Iy 0.005 HA typ Vg =V OrVoys
t01 HA m ax
DYNAM IC CHARACTERIST IC 82
Gy 600 ns typ Ry = 300Q,C; = 35pF;
1200 nsm ax Vg=+1V,;TestC ircuit 4
torr 100 ns typ Ry, = 300Q,C, = 35pF;
160 nsm ax Vg=+1V,;TestC ircuic 4
B reak-BeforeM ake T in e 500 nstyp Ry, = 300Q,C, = 35pF;
D ely, t, ADG5130nlk) Vgi=Vgy=+1V;TestC ircutts
C harge In fction 11 pC typ Vg=0V,Rg=08Q,C,=10nF;
T estC ircuic 6
OFF Isolation 68 dB typ R,=50Q,C,=5pF,f=1MHz
TestC ircuic 7
C hanneHo-C hannel C rosstalk 85 dB typ R,=50Q,C,=5pF,f=1MHz
T estC ircuic 8
Cg OFF) 9 PF typ f=1MHz
Cp (OFF) 9 PF typ f=1MHz
Cp,Cs ON) 35 PF typ f=1MHz
POWER REQUIREMENTS
Voo 33.6 V m infm ax
Lo 0.0001 HA typ Vpp = +36V
1 MA m ax D gital Inputs= 0V or3V
NOTES

T em perature ranges are as o llow s:B Versions -40°C to +70°C .

“G uaranteed by design, not subict to production test.
Specifications subgct to change w tthout notice.
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ADC511/ ADG512/ ADG513

ABSOLUTE MAXIMUM RATINGS
(T'a = +25°C unless otherw ise noted)

Vo B0 Vs et e e +44V
Vpp WGND oo 03V to+25V
Vs GND © ot +03V to 25V

........... Veg 2V toVpp + 2V or
30m A, W hicheverO ccursF irst
C ontinuous C urrent, S orD
Peak C urrent, S orD
Pulsed at 1 m s,10% Duty C yckem ax)
0 perating T em peratiire R ange
Industrial B Version) ................. -40°C to +85°C
Extended (T Version) ................ -55°C to +125°C
Storage T em peratureRange .. ........... —65°C to +150°C

Plastic Package, PowerD issipation ............... 470 m W
Oz ThemalImpedance ............ovuvunnnn. 117°C W
Lead T em perature, Soldering (10 sec) ........... +260°C

SO IC Package, PowerD issipation ................ 600 mW
On ThemalImpedance .. ......vvvee .. 77°C M
Lead T em peratuire, Soldering

VaporPhase (60 s=c) ......... ... +215°C
Infrared (1582C) ... i +220°C
NOTES

!Stresses above those listed underAbsoliteM axin um Ratings m ay cause pem a—
nentdam age to the device. T his isa stress rating only; finctionaloperation ofthe
device at these or any other conditions above those listed in the operational
sectionsofthis specification isnotim plied .E xposure to absolutem axin um rating
conditions for extended periodsm ay affect device reliability. O nly one absolute
m axin um ratingm ay be applied at any one tin e.

“0 vervoltagesat IN , 8 orD w illbe clam ped by intermaldiodes. C urrent should be

danction Tem peratiire . ...t v +150°C

Cerdip Package, PowerD issipation ............... 900 m W 1im ited to the m axin um ratings given.
O0n Themallmpedance . ..........covivunnn... 76°C M
Lead T em perature, Sodering (10 sec) ............ +300°C

CAUTION

ESD (electrostatic discharge) sensitive device. E lectrostatic charges as high as 4000 V readily
accum ulate on the hum an body and test equipm ent and can discharge w ithout detection.
A lthough the ADG511/ADG512/AD G 513 features proprietary ESD protection circuitry,
pemn anent dam age m ay occur on devices sub gcted to high energy electrostatic discharges.
Therefore, properESD precautionsare recom m ended to avoid perform ance degradation or loss

WARNING!

i ESD SENSITIVE DEVICE

of functionality .
ORDERING GUIDE

Model Temperature Range® Package Option®
AD G511BN -40°C to +85°C N-16
AD G511BR -40°C to +85°C R-16A
ADGDHIITQ -55°C to +125°C Q-16
AD G 512BN -40°C to +85°C N-16
AD G 512BR -40°C to +85°C R-16A
ADGDH12TQ -55°C to +125°C Q-16
AD G 513BN -40°C to +85°C N-16
AD G 513BR -40°C to +85°C R-16A
NOTES
'T o orderM IL,-S8TD -883, C lassB processed parts, add 883B to T grade partnum bers.
$3 .3V specifications apply over 0°C to +70°C tem perature mnge.
N = PlasticD IP;R=0.15"3SmallCutlne IC (SOIC);Q = Cerdip.
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ADC511/ ADG512/ ADG513

PIN CONFIGURATION
(DIP/SOIC)

D1 E
s1 E
Vss E

GND E {Not to Scale)

s[5
D4 [7]
IN4E

—

IN1E.

ADG511
ADG512
ADG513

TOP VIEW

[16] IN2
E D2
[14] S2
EI Vpp
[12] NC
[11] s3
[10] D3
E| IN3

NC = NO CONNECT

Truth Table (AD G511/AD G512)

AD G511 AD G512 Switch
In In Condition
0 1 ON
1 0 OFF
Truth Table (ADG513)
Switch Switch
Logic 1,4 2,3
0 OFF ON
1 ON OFF

TERMINOLOGY

VDD
VSS

GND
S

D

™

Row

I, OFF)

L, OFF)
I, ON)
Vy (Vs)
Cs OFF)
C, OFF)

Cp,Cs ON)
tow

tOFF

C rosstalk

O ff Isolation

C harge ITn gction

M ost positive pow er supply potential.

M ost negative pow er supply potential in
dual supplies. In single supply app lications,
itm ay be connected to GND .

G round (0 V) reference.

Source term nal.M ay be an inputoroutput.
D rain tem inal.M ay be an inputoroutput.
Logic control input.

O hm ic resistance between D and S.

Source kakage current w ith the sw itch
“OFF .

D rain lakage current w ith the sw itch
“OFF .

C hannel kakage current w ith the sw itch
“ON .

Analog voltage on term inalsD , S.

“OFF” swich source capaciance.

“OFF” switch draih capacitance.

“ON " swich capacitance.

D ely betw een applying the digital control
nputand the output sw itching on.

D ely betw een applying the digital control
nputand the output sw itching off.

YOFF” or“ON " tin e m easured betw een the
90% points ofboth sw itcheswhen sw itching
from one address state to another.

A m easure of unw anted signalw hich is
coupkd through from one channelto an-—
other as a result of parasitic capaciance.

A m easure of unw anted signal coupling
through an “OFF” awitch.

A m easure of the glitch in pulse transferred
from the digital nput to the analog output
during sw itching.

REV. A



Typical Performance Graphs—ADG511/ADG512/ ADG513

50 10mA T T
! Vpp = +5V
Ta =+25°C Vs =5V
-
40 mA L/
/ e al
100pA
0 o~ Vpp = +3V /\\ W N L/
=] Vgg =-3V s
i L~ N 3 ,/ /
g s 10pA / /
g N = < / V4
™~ l/ A A
1pA vd /
Vpp = +5V / [ —_—1 SW
Vgg =-5V LA — 4SW
10 100na |— ==
0 10nA
-5 -4 -3 -2 -1 0 1 2 3 4 5 10 100 1k 10k 100k M 10M
Vp OR Vg — DRAIN OR SOURCE VOLTAGE -V FREQUENCY - Hz
Figure 1. On Resistance as a Function of Vp (Vs) Dual Figure 4. Supply Current vs. Input Switching Frequency
Supplies
50 T T 10 T T T
Vpp = +5V Vpp = +5V
Vgg = -5V Vgg =-5V
Vg = 5V
40 1L Vo==5v o (OFF)
< n
T v A
E -
P Z //f
30 —— w
SN sasee | A~ « /éf/
= | omeesee] \\ 4// > 01 v
o \ — 0, o /
£ g e A 4 P
T~
~l 1 [ s < 7 15 (ON)
g 24 P
u 11
- 0.01 P’
10 /"‘\
Is (OFF)
0 0.001 | | |
-5 -4 -3 -2 -1 0 1 2 3 4 5 25 35 45 55 65 75 85 95 105 115 125
Vp OR Vg — DRAIN OR SOURCE VOLTAGE -V TEMPERATURE -°C
Figure 2. On Resistance as a Function of Vp (Vs) for Figure 5. Leakage Currents as a Function of Temperature
Different Temperatures
90 T 120 T
Ta = +25°C Vpp = 5V
80 N Vgg =8V
/ \ Vpp = +3V 100 =
70 / Vgg = OV @ —
/ 2 \
1
=
¢ 60 ] \
E
L / \ < 80
£ [}
= 50 > \ 2 \
w
L
40 Vpp = +5V [e] \
Vgg =0V / 60
/\—_ \
30 "]
—_—
20 40
0 1 2 3 4 5 100 1k 10k 100k M 10M
Vp OR Vg — DRAIN OR SOURCE VOLTAGE -V FREQUENCY - Hz
Figure 3. On Resistance as a Function of V, (Vs) Figure 6. Off Isolation vs. Frequency

Single Supply
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ADC511/ ADC512/ ADC513

0.008 T T
Vpp = +5V
Vgg = -5V
0.004 — 1, = 425°C

Ip (ON)

NN

< },
c
'EI 0.002 " Io(OFF)
o 1 -
g 0000 ////// Is (OFF) |
$ —0.002 //
3 /1
g / |

Iy 4

-0.008

5 4 3 -2 -1 0 1 3 4 5

Vp OR Vg — DRAIN OR SOURCE VOLTAGE -V

Figure 7. Leakage Currents as a Function of Vp (V)

110

100

Vpp = +5V
Veg =5V

90

80

AN

CROSSTALK -dB

70

\

60

\

100 1k

10k 100k

FREQUENCY - Hz

iMm 10M

Figure 8. Crosstalk vs. Frequency

APPLICATION

Figure 9 illustrates a precise sam ple-and-hold circuit. An

AD 845 isused as the inputbuffer whik the output operational
am plifier isan OP07.D uring the track m ode, SW 1 is closed and
the outputVyyr follow sthe nputsignal Ve . In the hold m ode,
SW 1 isopened and the signal is held by the hold capacitorCy .

D ue to sw itch and capacitor lkeakage, the voltage on the hold
capacitor w ill decrease w ith tine. The AD G511/AD G 512/
AD G 513 m Inin izes thisdroop due to its low leakage specifica—
tions. T he droop rate is furtherm inin ized by the use ofa poly-
styrene hold capacitor. T he droop rate for the circuit shown is
typically 15 uv fis.

A second sw itch, SW 2, which operates n paralelw ith SW 1, is
included in this circuit to reduce pedestal error. Since both

aw itches w illbe at the sam e potential, they w ill have a differen—
tial effect on the op am p O P07, which willm inin ize charge

In petion effects. Pedestal error isalso reduced by the com pensa—
tion network R and C ¢ . T his com pensation netw ork also re—
ducesthe hold tim e glitch w hik optin izing the acquisition tin e.
U sing the illustrated op am ps and com ponent valies, the pedes-
talerrorhasam axin um valie of 5mV overthet3 V input
range. T he acquisition tim e is 2.5 uswhilk the settling tin e is
1.85pus.

45V l
? 2200pF
+5V
swl,(
A £ . —
+5V S 1 D R LcCc
1 OP07 "
Vin—+ sw?, 75;;? 1000pF our
AD845 S | & ) . —t
- I Cx l
-5V
v I 2200pF ;
ADG511
ADG512
ADG513
= -5V

Figure 9. Accurate Sample-and-Hold
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ADC511/ ADG512/ ADG513

Test Circuits

-—
D
[f———— V1 ————»
Is (OFF) Ip (OFF) Ip (ON)
s D
InCamaanpSal ~ 191
ot I
O
Vg = =Vp Vg = =Vp
Vg =
S Ron = V1/lps VE ‘; ‘L
\4
1. On Resistance 2. Off Leakage 3. On Leakage
Vop
0.1pF
P 3v
Vpp Vin ADG511 - 50% - 50%
s D
o\ll\c ' _T_ OVour 3v
v J__ i RL cL YIN ApGs12 - 50% X 50%
s = IN [: I 3000 35pF
é 0% 90%
GND Vss Vout
i 0.1pF i i —>
-ON
Ves torr
4. Switching Times
Vbp
0.1pF
F' 3v__ _
Vbp Vin 50% 50%
ov
s1 D1
Vs1 Y}/C ’ L OVoutt "‘90%—3 90%
s2 ! D2 Vour2 3 Hut lc"‘ Yourt ov \
Vs2 oJ-cI . ° o 3000 I 35pF
IN1, IN2 ! Ri2 chz = =
‘|>—' 3oonI35pF
90%
ViN = Vour2

5. Break-Before-Make Time Delay

3V

r
I S L

1 —o Vour
! I I ! | cL

L

Vin

$10nF

GND Vss
Vss

6. Charge Injection

v

V,
out / AVour
Qg =Cp X AVour




ADG511/ADGH12/ ADC513
Test Circuits (continued)

7. Off Isolation

—10-

s
L T e

]
Vint o——D—l

Vs ,—4——0 Vinz
]

p 1 s
Vouro—e—G———— oo ———D—onNc
R, GND Vss y
500
CHANNEL TO CHANNEL
0.1pF CROSSTALK = 20 x LOG |Vg/Vo 1]
Vss

8. Channel-to-Channel Crosstalk
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ADC511/ ADG512/ ADG513

REV. A

OUTLINE DIMENSIONS

D in ensions are shown in inchesand fmm ).

16-Lead Plastic DIP

(N-16)
0.840 (21.34)
0.745 (18.92)
8 4O 4O O O &5 &5
*[l 0.280 7.11)
g s|[0.220 .10 0325 (8.26)
TN Y v ¥ v 0.300 (7.62) 0:195 (4.95)
XpiN1 0.060 (1.52) 0.115 (2.93)
0.210 (5.33) \0015(0 38)
MAXg U H R R H R - 0.130
0.160 (4.06) _,I L (3.30)
0.115 (2.93) 93) ol e > e MIN 0.015 (0.381)
0.022 (0.558) 0.100 0.070 (1.77) SEATING 0.008 (0.209)
0.014 (0.356) (254) 0045 (1.15) PLANE
BSC
16-Lead Cerdip
(Q-16)
0.005 (0.13) MIN 0.080 (2.03) MAX
e
0.310 (7.87)
0.220 (5.59)
CLINS——— . ]
T 0.320 .13
je— 0.840 (21.34) MAX —»| 0.060 (1.52) 0290 (7.37)
0.200 (5.08) 0.015 (0.33)
MAXG I H A H A 1 0.150

0.200 (5.08) ..II:.\; (3.81)

0.125 (3.18) g je- > - SEAT':NG > 0.015 (0.38)
0.023 (0.58) ?2.15(3‘0) 0.070 (1.78) pEAN 150 0,008 (0.20)
0014035 @3 5030 (079) Kl

16-Lead SOIC
(R-16A)
0.3937 (10.00)
0.3859 (9.80)
, AAAAAAAEA
0.1574 (4.00)||"® *1(0.2440 (6.20)
0.1497 (3.80) [T 8||0.2284 (5.80)
tREHHHHHH
PIN 1 0.0688 (1.75) 0.0196 (0.50)
0.0098 (0.25) 0.0532 (1.35) "II"O_oogg 025 %4
0.0040 (0.10) i
A v ) R
T+ e il &
seaTiNg 00500 0.0192(0.49) ;1139 0.25) & 0.0500 (1.27)

(1 27) 0.0138 (0.35
PLANE 039  §6075(0.15) 0.0160 (0.41)
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