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Single/Dual Very Fast TTL Output Comparators 

General Description 
The M A X 9 6 8 6 (Single) a n d M A X 9 6 9 8 (Dual ) are very fast 
TTL c o m p a r a t o r s m a n u f a c t u r e d wi th a h igh f r e q u e n c y 
b ipo lar p r o c e s s ( f i = 6GHz) that are c a p a b l e of very short 
p ropaga t ion delays, yet maintain the excel lent DC matchi-
ng character is t ics that are normal ly found only in s lower 

compara tors . The M A X 9 6 9 8 is a dua l vers ion of the 
M A X 9 6 8 6 . 

The M A X 9 6 8 6 is p i n - c o m p t a b i l e wi th the LT1016 a n d 
A m 6 8 6 but e x c e e d s the A C charac te r i s t i cs of these 
dev i ces . 

The M A X 9 6 8 6 a n d M A X 9 6 9 8 have d i f ferent ia l inputs a n d 
c o m p l e m e n t a r y o u t p u t s that are ful ly c o m p a t i b l e w i th TTL 
logic levels. The ex t remely short p ropaga t i on de lays 
a l low s igna l p r o c e s s i n g at f r e q u e n c i e s in e x c e s s of 
2 0 0 M H z . 

W h e n the La tch Enab le input g o e s h igh, the ou tpu ts g o 
to the s tates d e f i n e d by the input cond i t i on at the t ime of 
t he la tch t rans i t ion The ou tpu ts remain l a t ched as long 
as the LE pin rema ins h igh. If the La t ch Enab le func t ion 
is not used , the LE p in mus t be t ied to g r o u n d . 

Applications 

Features 
• 6ns P r o p a g a t i o n De lay 

• 2ns La tch S e t - U p T i m e 

• +5V , - 5 .2V P o w e r S u p p l i e s 

• P i n - C o m p a t i b l e to LT1016 , A m 6 8 6 

• Ava i l ab le in C o m m e r c i a l a n d Mi l i tary V e r s i o n s 

• Ava i l ab le in Sma l l Out l ine 

Ordering Information 

H i g h - S p e e d A /D Conve r te rs 

H i g h - S p e e d Line Rece ive rs 

Peak De tec to rs 

Th resho ld De tec to rs 

H i g h - S p e e d T r i gge rs 

PART TEMP. RANGE PACKAGE* 
MAX9686CPA 0 C to + 70 C 8 Lead Plastic DIP 
MAX9686CJA 0 C to +70 C 8 Lead CERDIP 
MAX9686CSA 0 C to +70 C 8 I ead Small Outline 
MAX9686C/D 0 C to +70 C Dice 
MAX9686CTV 0 C to +70 C 8 Lead TO-99 Molal Can 

_MAX9686MJA -55 C to +125 C 8 Lead CERDIP 
MAX9686MTV -55 C to +125 C 8 Lead TO-99 Metal Can 
MAX9698CPE 0 C to +70 C 16 Lead Plastic DIP 
MAX9698CJE 0 C t o +70 C 16 Lead CERDIP 
MAX9698CSE 0 C to +70 C 16 I cad Small Outline 
MAX9698C/D 0 C to +70 C Dice 
MAX9698MJE -55 C to +125 C 16 Lead CFRDIP 

'Conlacl factory for avi-ufabifity of 20 I cacl LCC: 
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Single/Dual Very Fast TTL Output Comparators 
ABSOLUTE MAXIMUM RATINGS 
Supply Vol tages 
Power Dissipat ion (Notes 1,2) 
Input Voltages 
Differential Input Voltages 
Output Current 

. . +6V 
336mW 

±5V 
. . . 3.5V 
. . 20mA 

Operat ing Temperature Range 
Commerc ia l (MAX9686C/9698M) 0 C to +70 C 
Military (MAX9686M/9698M) - b 5 C t o < 1 2 5 C 

Storage Temperature Range . . . . . -55 C t o + 150 0 
Lead Temperature (Soldering. 10 seconds) . . . . 300 C 

Note 1 : Power derat ing above TA = 70 'C is based on a max imum 
junct ion temperature of 150'C and the fol lowing thermal resistance 
factors: 

Note 2: Cont inuous short circuit protect ion is a l lowed to the 
fol lowing case and ambient temperatures: K>r MAX9698. con-
t inuous short circuit is a l lowed on one comparator al a time up to 
case temperatures of 85 C and ambient temperatures of 30 C. 

Package BJC(*C/W) 

_DIP 
SOJC_ 
TO-99 " 

75_ 
115 
115 

J J A ( ' C / W ) _ 

180 
180 
150 

Package 
_DTP 
S O I C _ 
TO-99 " 

T C C C L 

1 10 

95 
95 

T A ( C ) 

70 
70 
30 

S/resses above those hsled under "Abolsute Maximum Ratings" may cause permanent damage to the device Those arc sire: 
operation ot the device at those or any other conditions above these indicated in the operational sections ot the specification 
absolute maximum rating cot iditions tor extended periods may affect device reliability 

ELECTRICAL CHARACTERISTICS (Vs - ±5V. TA = 2 5 C unless otherwise noted ) 

citings oniy otni !unot'Oii;ii 
s no) implied f \iH>sinc to 

PARAMETER S Y M B O L CONDIT IONS 
MAX9686C/9698C 

MIN TYP MAX 
MAX9686M/9698M 

MIN TYP MAX UNITS 

nput Offset Vol tage v o s RS = 100i2 -3 +3 -3 +3 mV 

Temperature Coeff ic ient AVOS/AT 4 4 MV/ C 

Input Offset Current los 5.0 5 0 | jA 

nput Bias Current IB 25 25 nA 

Common Mode Rejection Ratio CMRR 80 9 6 80 9 6 dB 

Power Supply Rejection Ratio PSRR 70 85 70 85 dP 

Input Vol tage Range VCM -3.0 +3.0 -3.0 +3 0 V 

Latch Hi Input Vol tage V | H 2.0 2.0 V 

Latch Low Input Voltage VlL 0 8 0.8 V 

Latch Low Input Current ILL VLE = ov -750 -750 j iA 

I/O Logic Levels 
Output High Voltage VOH lOUT = - 3mA 2.4 3.0 2.4 3.0 V 

Output Low Voltage VOL lOOT = 8mA 0.5 0.5 V 

Positive Supply Current 
(MAX 9686) 
(MAX9698) 

Icc 
16 25 
32 50 

16 ?5 
32 50 

mA 

Negat ive Supply Current 
(MAX9686) 
(MAX9698) EE 

13 20 
26 40 

13 20 mA 
26 40 

SWITCHING CHARACTERIST ICS (Each Comparator for MAX9698) 

Propagat ion Delays 
(guaranteed over full 
temperature range) 

Input to Output High 
100mV pulse; 
10mV overdrive 6.0 9 6.0 9 ns 

Input to Output Low tPI! 
100mV pulse; 
10mV overdr ive 5 7 8.5 5.7 8 5 ns 

Propagat ion Delay Skew tpd f - tpd- 0.3 0 3 ns 

Latch Setup ts 2 2 ns 

2 y n y j x i y n 



Single/Dual Very Fast TTL Output Comparators 
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Application Information 
Layout 

Because of the large ga in -bandwid th character ist ic of the 
MAX9686 and MAX9698. specia l precaut ions need to be 
taken if the high speed capabi l i t ies of the dev ices are to 
be realized. A PC board with g round plane should be 
c o n s i d e r e d m a n d a t o r y . All d e c o u p l i n g capac i t o r s 
should be mounted as c lose as poss ib le to the power 
supply pins. For low impedance appl icat ions microstr ip 
layout at the input may be helpful. Close attention should 
be pa id to the bandwid th of the decoup l ing and terminat-
ing components . Chip componen ts to minimize lead 
induc tance can be used as an advantage An unused 
latch enab le pin must be connec ted to ground. 

Input Slew Rate Requirements 
As with all h igh s p e e d compara to rs , the h igh gam 
bandwid th p roduc t of these dev ices creates osci l lat ion 
prob lems when the input t raverses through the linear 
region. For c lean swi tching without osci l lat ion or s teps in 
the output waveform, the input must meet certain mini-
mum slew rate requirements. The tendency of the part 
to osci l late is a funct ion of the layout and the source of 
m p e d a n c e of the circuit employed. Both poor layout and 
larger source impedance will increase the min imum slew 
rate requirement. 

Definition of Terms 
Vos Input Offset Vol tage - The vol tage required 

between the input terminals to obtain zero volt 
dif ferential at the output 

VIN Input Vol tage Pulse Ampl i tude 

VOD Input Vol tage Overdr ive 

tPd+ Input to Output High Delay - The propagat ion 
delay measured from the t ime the input signal 
crosses the input offset vol tage to the 50% 
point of an output LOW to HIGH transition 

tPd- Input to Output Low Delay - The propagat ion 
delay measured from the t ime the input s igna 
crosses the input offset vol tage to the 50% point 
of an output HIGH to LOW transit ion 

tPd+(E) Latch Enable to Output High Delay - The 
propagat ion delay measured from the 50% 
point of the Latch Enable signal HIGH to LOW 
transit ion to the 50% point of an output LOW to 
HIGH transit ion 

tpd-(E) Latch Enable to Output Low Delay - The pro-
pagat ion delay measured from the 50% point 
of the Latch Enable signal HIGH to LOW transi-
tion to the 50% point of an output HIGH to LOW 
transit ion. 

tpw(E) Min imum Latch Enable Pulse Width - The 
min imum t ime the Latch Enable signal must be 
LOW to acqu i re and hold an input signal. 
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Single/Dual Very Fast TTL Output Comparators 
ts M i n i m u m Set -up T ime -- The m i n i m u m t ime, 

be fo re the pos i t ive t rans i t ion of the La tch 
Enab le pu lse, that an input s ignal must be 
p resen t to be a c q u i r e d a n d he ld at the ou tpu ts 

th M i n i m u m Ho ld T ime -- The m i n i m u m t ime, after 
the pos i t i ve t rans i t ion of the La tch Enab le 
s ignal , that an input s igna l mus t rema in un-
c h a n g e d to b e a c q u i r e d a n d he ld at the ou tpu t . 

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirety embodied in a Maxim product No ciicuil palC'iil iici'niws aie imtilicd 
Maxim reserves tho right to change the circuitry and specifications without notice at any time 
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