ANALOG
DEVICES

Ultrafast Comparators

ADI6685/ AD96687

FEATURES

Fast: 2.5 ns Propagation Delay

Low Power: 118 mW per Comparator
Packages: DIP, TO-100, SOIC, PLCC
Power Supplies: +5V,-5.2V

Logic Compatibility: ECL
MIL-STD-883 Versions Available

50 ps Delay Dispersion

APPLICATIONS

High Speed Triggers

High Speed Line Receivers
Threshold Detectors
Window Comparators
Peak Detectors

GENERAL DESCRIPTION

The AD 96685 and AD 96687 are ultrafast voltage com parators.
The AD 96685 isa shgk com paratorw ith 2.5 ns propagation
dely,; the AD 96687 isan equally fast dual com parator. Both
devices feature 50 ps propagation delay dispersion which isa
particularly in portant characteristic of high speed com parators.
Tt isam easure of the difference n propagation delay under dif-
fering overdrive conditions.

A fast, high precision differential input stage pem its consistent
propagation delay w ith a w ide variety of signals in the com m on—
m ode range from —2.5V to +5 V.0 utputs are com plem entary

digital signals flly com patble wih ECL 10 K and 10 KH logic
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Information furnished by Analog Devices is believed to be accurate and
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THE QUTPUTS ARE OPEN EMITTERS, REQUIRING EXTERNAL
PULL-DOWN RESISTORS. THESE RESISTORS MAY BE IN THE
RANGE OF 501! - 200¢} CONNECTED TO —2.0V. OR 2004} - 2000!}

fam ilies. T he outputs provide sufficient drive current to directly
drive tranan ission lines temm nated n 50 Q to 2 V. A Jevel sen—
sitive Jatch put is nclided w hich pem its tracking, track-hold,
or sam pl-hold m odes of operation .

TheAD 96685 and AD 96687 are available In both Industrial,
-25°C to +85°C , and m ilitary tem perature ranges. Industrial
range devices are available in 16pin D P, SO IC , and 20-lead
PLCC ; additionally, the AD 96685 isavailkbl in a 10p1,
TO-100 metalcan .
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ADI6685/ AD96687—-SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS' EXPLANATION OF TEST LEVELS
Positive Supply Voltage (+Vg) ... ..o +65V T est Level
N egative Supply Volage (Vg) oo 65V I - 100% production tested.
InputVoltage Range® ... ...... ..o, 5V I - 100% production tested at +25°C , and sam pk tested at
D ifferential mputVolage ......... ... ... ... ... .. 55V specified tem peratures.
Latch EnableVolage . ... ... ... ... Vgto 0OV TIT - Sam ple tested only.
O utput C urrent R R RS 30mA B . ed by desion and characterization
O perating T em peratiire Range” v ieasll‘jln eter 1s guaran te Y =

AD 9668587HBH BQBPBR . ........... ~25°C to +85°C g-

AD 966858T/TQ oo 55°C to +125°c vV ~ Pammeterisatypicalvalieonly.
Storage Tem perature Range . ....o.o....... -55°C to +150°C VI - Alldevicesare 100% production tested at+25°C ; 100%
dinction Temperature . ...t +175°C production tested at tem perature extram es for extended
Lead Soderng Tem perature (10 sec) ............. +300°C tem perature devices; sam ple tested at tem peratiire ex-

trem es for com m ercial/industrial devices.

E.ECTRI CN. CHARPCTERl STI CS (Positive Supply Voltage = +5.0 V; Negative Supply Voltage = —5.2 V, unless otherwise noted)

Industrial Temp. Range —25°C to +85°C | Military Temp. Range -55°C to +125°C
Test |AD96685BH/BQ/BP/BR |AD 96687BQ/BP/BR AD96685TQ AD96687TQ
Param eter Temp | Level [ Min Typ Max |[Min Typ Max [Min Typ Max Min Typ Max | Units
INPUT CHARACTERISTICS
Tnput O fiset Volage® +25°C | I 1 2 1 2 1 2 1 2 nv
Full VI 3 3 3 3 mV
Tnput O ffeetD rift Full \ 20 20 20 20 uv £c
TnputBias C urrent +25°C | T 7 10 7 10 7 10 7 10 UA
Full VI 13 13 16 16 UA
Input O fleet Current +25°C | T 01 1.0 01 1.0 01 1.0 01 1.0 UA
Full VI 2 2 2 2 UA
Tnput Resisance +25°C |V 200 200 200 200 xQ
Tnput C apacitance +25°C |V 2 2 2 2 pF
InputVolage Ranges Full VI 25 +5.0 2.5 +50 [-2.5 +5.0 2.5 +50 |V
Comm on-M ode Regction Ratio Full VI 80 90 80 90 80 90 80 90 dB
ENABLE NPUT
Logic “1” Volage Full VI -11 -1.1 -1.1 -1.1 v
Logic “0” Volage Full VI -15 -15 -15 -15 v
Logic “17 Current Full VI 40 40 40 40 UA
Logic “0” Current Full VI 5 5 5 5 MA
DIGITAL OUTPUTS®
Logic “1” Volage Full VI -11 -1.1 -1.1 -1.1 v
Logic “0” Volage Full VI -15 -15 -15 -15 v
SWIITCHING PERFORMANCES
P ropagation D elays’
Tnputto OutputH IGH +25°C | W 25 35 25 35 2.5 35 25 35 ns
Tnputto OutputLOW +25°C | W 25 35 25 35 2.5 35 25 35 ns
Lafch Enable o OutputH IGH +25°C | W 25 35 25 35 2.5 35 25 35 ns
Lafch Enable © Output LOW +25°C | W 25 35 25 35 2.5 35 25 35 ns
D igpersons +25°C |V 50 50 50 50 ps
Lafch Enable
M Inimum Pulse W idth +25°C | W 2.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0 ns
M Inimum Setup Tine +25°C | W 05 1.0 05 1.0 0.5 1.0 05 1.0 ns
M ninum Hod Tine +25°C | W 05 1.0 05 1.0 0.5 1.0 05 1.0 ns
POW ER SUPPLY”’
Positive Supply Current (+5.0 V) | Full VI 8 9 15 18 8 9 15 18 mA
N egative Supply Current (52 V) | Full VI 15 18 31 36 15 18 31 36 mA
Power Supply Regction R atip® Full |VI 60 70 60 70 60 70 60 70 dB
NOTES ‘Rg= 100 Q.
‘Absolite m axin um ratings are lim #ing valies, m ay be applied ndividually, and beyond which serviceabiliny ?mput\/ olage Range can be extended to 3.3V if-Vg=-6.0V.
ofthe circuitm ay be im paired . Functionaloperation under any ofthese conditions is not necessarily in plied. °0 utputs term inated through 50 Qo -2.0 V.
E zposure to absolute m axim um rating conditions for extended periodsm ay affect device relisbility. "B ropagation delaysm easared with 100 m V pulse (L0 mV overdrive), to
2 nderno circum stances should the Mput voltages exceed the supply volages . 50% transition point ofthe output.
37 vpicalthem alim pedances. .. 8¢ hange In propagation D elay from 100m V to 1 V Input overdrive.
AD 96685 M etalC an Op = 172°C M ;0L = B2°C M ’Supply voltages should rem ain stzble within +5% fornom aloperation.
AD 96685 C eram i 0= 115°C M ;05 = 57°C M "M easured at+5% of+Vg and —Vs.
AD 96685 50 I 05 = 170°C A1 ;6 = 60°C M Specifications sub®ct to change w thoutnotice.
AD 96685 PLCC Op = 88°C M ;0 = 45°C M
AD 96687 C eram i 0 = 115°C M ;05 = 57°C MW
AD 96687 SO IC 0 = 92°C M ;0 =47°C M0
AD 96687 PLCC 0 = 81°C M ;05 = 45°C M0
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ADI6685/ AD96687

FUNCTIONAL DESCRIPTION

Pin Name

Description

+Vg
NONINVERTING INPUT

INVERTING INPUT

LATCH ENABLE

LATCH ENABLE

<l

Positive supply term hal, nom nally +5.0 V.

N oninverting analog input of the differential input stage. The NON INVERTING INPU T m ustbe
driven in con jinction w ith the NVERTING INPUT .

TInverting analog input of the differential input stage. The NVERT ING INPU T m ustbe driven in
conjinction with the NON INVERTING INPUT .

Tn the “com pare” m ode (logicH IG H ), the output w ill track changes at the nput of the com para-
tor. In the “latch” m ode (logic LOW ), the outputw ill reflect the Input state j1st prior to the

com parator being placed in the “atch” m ode. LATCH ENABLE m ustbe driven in con jinction
with LATCH ENABLE forthe AD 96687.

Tn the “com pare” m ode (ogic LOW ), the output w ill track changes at the input of the com parator.
In the “latch” m ode (logicH 1IG H ), the outputw ill reflect the Input state jast prior to the com para-
torbeing placed in the “latch” mode. LATCH ENABLE m ustbe driven in con jinction w ith
LATCH ENABLE forthe AD 96687.

N egative supply term nal, nom nally -52 V.

One oftwo com plem entary outputs. Q willbe at bogicH IG H ifthe analog voltage at the
NONINVERTING INPUT isgreater than the analog voltage at the INVERT ING INPUT (pro-—
vided the com parator is In the “com pare” m ode). See LATCH ENABLE and LATCH ENABLE
(AD 96687 only) foradditonal nfom ation .

One oftwo com plm entary out‘puts.a willbe at bbgic LOW ifthe analog voltage at the
NONINVERTING INPUT isgreater than the analog voltage at the INVERT ING INPU T
(provided the com parator is In the “com pare” m ode). See LATCH ENABLE and LATCH EN -
ABLE (AD 96687 only) foradditional infom ation .

GROUND 1 O ne of tw o grounds, but prin arily associated w ith the digial ground. Both grounds should be con-
nected together near the com parator.
GROUND 2 O ne of tw o grounds, but prin arily associated w ith the analog ground . Both grounds should be con-
nected together near the com parator.
PIN DESIGNATIONS
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AD96685/ AD96687

SYSTEM TIMING DIAGRAM
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ADI6685/ AD96687

ORDERING GUIDE

Temperature Package
M odel Type Range Description Options
AD 96685BH Singk —-25°C to +85°C 10-Pin C an, Industrial H-10A
AD 96685BP Singlk -25°C to +85°C 20Pn PLCC, Industrial P-20A
AD 96685BQ Singk —-25°C to +85°C 16-Pin D TP, Tndustrial 0-16
AD 96685BR Singlk -25°C to +85°C 16-Pin SO IC , Tndustrial R-16A
AD 96685BPREE L Singlk -25°C to +85°C 20Pn PLCC, Industrial P-20A
AD 96685TQ Singlk -55°C to +125°C 16 D 1P, Extended T em perature 0-16
AD 96687BP D ual -25°C to +85°C 20Pn PLCC, Industrial P-20A
AD 96687BQ D ual —-25°C to +85°C 16-Pin D TP, Tndustrial 0-16
AD 96687BR D ual -25°C to +85°C 16-Pin SO IC , Tndustrial R-16A
AD 96687BRREET D ual -25°C to +85°C 16-Pin SO IC , Tndustrial R-16A
AD 96687TQ D ual -55°C to +125°C 16 D 1P, Extended T em perature 0-16

APPLICATIONS INFORMATION

The AD 96685/87 com parators are very high speed devices.

C onsequently, high speed design techniguesm ustbe an ployed
to achieve the best perform ance. T he m ost critical agpect ofany
AD 9668587 design is the use ofa ow in pedance ground
plne.

Another area of particular in portance is pow er supply
decoupling. N om ally, both pow er supply connections should
be separately decoupled to ground through 0.1 UF ceram ic and
0.001 uF m ica capacitors. T he basic design of com parator cir-
cuism akes the negative supply som ew hatm ore sensitive to
variations. A sa resultm ore attention should be placed on insur-
ng a “clean” negative supply.

The LATCH ENABLE inputisactive LOW (latched). Ifthe
latching function isnotused, the LATCH ENABLE nput
should be grounded (ground isan ECL logicH IGH ). The
LATCH ENABLE inputofthe AD 96687 should be tied to

-2 0 V or kft “floating,” to disable the latching function. An
altemate use of the LATCH EN ABLE input is as a hysteresis
control nput. By varying the voltage atthe LATCH ENABLE
nput orthe AD 96685 and the differential voltage betw een both
latch nputs forthe AD 96687, an all variations In the hysteresis
can be achieved.

O ccasionally, one of the tw o com parator stages w ithin the

AD 96687 willnotbe used. T he inputs of the unused com para—
tor should notbe allbbwed to “float.” T he high intermalgain m ay
cause the output to oscillate (possibly affecting the other com —
parator which isbeing used) unless the output is forced into a
fixed s@ate. T his is easily accom plished by insuring that the two
nputs are at last one diode drop apart, w hik also grounding
the LATCH ENABLE input.

T he best perform ance w illbe achieved w ith the use of proper
ECTL tem inations. T he open-em iter outputs of the

AD 9668587 are designed to be term hated through 50 Q resis-
torsto -2.0 V, orany otherequivalentEC I, term ination . Ifhigh
goeed EC L signalsm ust be routed m ore than a few centim eters,
M icroStrip or StripL ine techniquesm ay be required to insure
proper transition tin es and prevent output ringing.
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The AD 9668587 have been specifically designed to reduce
propagation delay digpersion over an inputoverdrive range of
100mV to 1 V.Propagation delay dispersion is the change n
propagation delay which resuls from a change 1n the degree of
overdrive thow farthe sw itching point is exceeded by the input).
T he overall resu It is a higher degree of tim Ing accuracy since the
AD 9668587 is far kess sensitive to nput variations than m ost
com parator designs.

Typical Applications

HIGH SPEED SAMPLING CIRCUIT
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AD96685/ AD96687
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OUTLINE DIMENSIONS

D in ensions shown in inchesand (mm ).
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