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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Vcc to GND

All Other Pins

-0.3V to +6V
-0.3Vto (Vcc + 0.3V)

Current into INPUt PINS ..ot +20mA
Duration of Output Short Circuit to GND or Vcg ....... Continuous
Continuous Power Dissipation (Ta = +70°C)
5-Pin SOT23 (derate 7.1mW/°C above +70°C)....... 571mW/°C
8-Pin SO (derate 5.88mW/°C above +70°C)........... 471mW/°C
8-Pin uMAX (derate 4.10mW/°C above +70°C)...... 330mW/°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vce = +2.7V to +5.5V, Vcm = OV, Cout = 5pF, VsHDN = 0V, VLE = 0V, unless otherwise noted. TMIN to Tmax is -40°C to +85°C for all
E grade devices. For MAX999AAUK only, TmIN to Tmax is -40°C to +125°C.) (Note 1)

14-Pin SO (derate 8.33mW/°C above +70°C)......... 667mW/°C

16-Pin SO (derate 8.70mW/°C above +70°C)......... 696mW/°C

16-Pin QSOP (derate 8.33mW/°C above +70°C)....667mW/°C
Operating Temperature Range

MAX96_E/MAX99_E ..o

MAX999AAUK ......ccccve.
Storage Temperature Range ...
Lead Temperature (soldering, 10s)

TA = +25°C T toT
PARAMETER SYMBOL CONDITIONS A MIN MAX UNITS
MIN TYP MAX MIN TYP MAX
Supply Voltage Vce Inferred by PSRR 2.7 55 2.7 55 Y
Input Common-Mode VeMR | (Note 2) 01 Vee+ | 4 vee + v
Voltage Range 0.1 0.1
VoM = -0.1V UMAX, SOT23 +2.0 +3.5
MAX999AAUK +2.0 +3.5 +8.0
Input-Referred Trip Points VTRIP or 5.1V, Vee mV
=5V
All other E 420 435 +40
(Note 3) packages - - o
Input-Referred Hysteresis 35 mV
VoM = -0.1V UMAX, SOT23 +0.5
RVAY MAX999AAUK +0.5 +1.5 +6.0
Input Offset Voltage Vos or 5.1V, vee mV
=5V All other E 205 15 20
(Note 4) packages - o -
VINs = VIN- | HMAX, SOT23 +15 +30
Input Bias Current B =0V orVce, | All other E pA
_ +15 +15
Vce =5V packages
Differential Input Clamp Vce =5.5V, VIN-=0V, 51 v
Voltage IIN+ = 100pA ’
Input Capacitance 3 pF
Differential Input RIND Ve =5V 8 O
Impedance
Common-Mode Input RINCM | Vcec =5V 130 kQ
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +2.7V to +5.5V, Vcm = OV, CouT = 5pF, VsHDN = 0V, VLE = 0V, unless otherwise noted. TmIN to TmAx is -40°C to +85°C for all
E grade devices. For MAX999AAUK only, TmIN to Tmax is -40°C to +125°C.) (Note 1)

TA = +25°C TMIN to TMAX
PARAMETER SYMBOL CONDITIONS UNITS
MIN TYP MAX MIN TYP MAX
o Vec =5V, | UMAX, SOT23 0.1 0.3 1.0
Common—Mode Rejection CMRR Vcom = -0.1V MV
Ratio to 5.1V All other E
(Note 5) packages 0.1 0.3 0.5
Power-Supply Rejection PSRR | VCM = OV (Note 6) 005 03 03 MV
Ratio
E grade \gC5C2 VOCSCZ_
| = : :
Output High Voltage VOH SOURCE Vv
A MAX999AAUK | VCC - vec -
0.52 0.55
Output Low Volt \% I 4mA E grade 0-52 052 %
utput Low Voltage oL SINK = 4m
P 9 MAX999AAUK 0.52 0.55
Capacitive Slew Current VouT = 1.4V, Vcc =2.7V 30 60 mA
Output Capacitance 4 pF
MAX961/MAX963, Vcc = 5V 7.2 11 Ihl
Supply Current per | MAX962/MAX964, Vcc = 5V 5 8 9 "
m
Comparator ce MAX997/MAX999E, Vcc = 5V 5 6.5 6.5
MAX999AAUK, Vcc = 5V 5 6.5 7.0
Shutdown Supply Current MAX961/MAX963/MAX964/
| 0.27 0.5 0.5 A
per Comparator SHDN MAX997, Vcc = 5V m
MAX961/MAX963/MAX964/
hutd tput Leak
Shutdown Qutput Leakage MAX997, VoUT = 5V and 1 20 LA
Current
Vce -5V
Rise/Fall Time tR, tF Vce =5V 2.3 ns
. . vece/2 veel2
- v
Logic-Input High VIH 04 L 04
Logic-Input Low VIL vees2 veel2 \
-0.4 -0.4
Logic-Input Current e, H VLOGIC =0V or Vce +15 +30 pA
5mv E grade 45 7.0 85
Propagation Delay tPD overdrive ns
(Note 7) MAX999AAUK 4.5 7.0 10
Differential Propagation Between any two channels or
Delay tPD outputs (Q/Q) 03 ns
Propagation-Delay Skew tSKEW Between tpp- and tPD+ 0.3 ns
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +2.7V to +5.5V, Vcm = OV, CouT = 5pF, VsHDN = 0V, VLE = 0V, unless otherwise noted. TmIN to TmAx is -40°C to +85°C for all
E grade devices. For MAX999AAUK only, TmIN to Tmax is -40°C to +125°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS Ta=+257C TMIN to TMAX UNITS
MIN TYP MAX MIN TYP MAX
Data-to-Latch Setup Time tsu MAX961/MAX963 (Note 8) 5 5 ns
Latch-to-Data Hold Time tH MAX961/MAX963 (Note 8) 5 5 ns
Latch Pulse Width tLPW MAX961/MAX963 (Note 8) 5 5 ns
Latch Propagation Delay tLPD MAX961/MAX963 (Note 8) 10 10 ns
Shutdown Time tOFF (D>e|1a(§/k?2n)t” outputis high-Z 150 ns
Shutdown Disable Time tON Delay until output is valid 250 ns

Note 1: The MAX961EUA/MAX962EUA/MAX997EUA/MAXI99EUK are 100% production tested at Ta = +25°C; all temperature specifica-
tions are guaranteed by design.

Note 2: Inferred by CMRR. Either input can be driven to the absolute maximum limit without false output inversion, provided that the other
input is within the input voltage range.

Note 3: The input-referred trip points are the extremities of the differential input voltage required to make the comparator output change
state. The difference between the upper and lower trip points is equal to the width of the input-referred hysteresis zone. (See
Figure 1.)

Note 4: Input offset voltage is defined as the mean of the trip points.

Note 5: CMRR = (VosL - VosH)/5.2V, where Vosl is the offset at Vcm = -0.1V and VosH is the offset at Vom = 5.1V.

Note 6: PSRR = (V0s2.7 - V0s5.5)/2.8V, where V0s2.7 is the offset voltage at Vcc = 2.7V, and Vog5.5 is the offset voltage at
Vce =5.5V.

Note 7: Propagation delay for these high-speed comparators is guaranteed by design characterization because it cannot be accurately
measured using automatic test equipment. A statistically significant sample of devices is characterized with a 200mV step and
100mV overdrive over the full temperature range. Propagation delay can be guaranteed by this characterization, since DC tests
ensure that all internal bias conditions are correct. For low overdrive conditions, VTRIp is added to the overdrive.

Note 8: Guaranteed by design.
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(Vcc = +3.0V, CLoAD = 5pF, 5mV of overdrive, Ta = +25°C, unless otherwise noted.)

SUPPLY VOLTAGE (V)

Maxim Integrated

SUPPLY VOLTAGE (V)

SUPPLY VOLTAGE (V)
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MAX961-MAX964/MAX997/MAX999

REBEEREGERESE)

(Vcc = +3.0V, CLoAD = 5pF, 5mV of overdrive, Ta = +25°C, unless otherwise noted.)

MAX961/MAX963/MAX964/MAX997
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ICEHRLTLSTES . 7Y MDA SDEIFEIC
3. LEEO—ICLTLEE L LEANT DIBE. HH
HREEICHEY T,

10

X5. MAX961MDPCBL- 172 b

PTVr—23 IEH

EEOL AP FENANZNIE

MAX96 1 ~MAX964/MAX997/MAX999II L L Vg iE
ZHFDH. BERADOLAT7D MERSNE T, UTF
ICRTLATIRDHARSA VIR DTLIES L,

) REFE. ERlic, B1 VI I5 DTS RT
L—2%mAPCBZERLTES 1,

2) BRIV ccDELICTAY T I AT oY
OIWFOES IV IRAREIVTUYHRINZ
BEELCT</ZSb

3) AABLUHEAE. V- FRZELLCAV/\L—F
BRODBEREFLET A — RNV IZBRIELTES 0,
ANZEANSBL TS\ ADBDA 2 E—
TR BI LTSS,

4) VT hNaFRETIC. TNARZERET) Y MER
ICERMITLTLSES 0N,

B)YHBENDEEL 17D MIDNTIE. H5Z3R
LT<7Eaby,

6) ZIEDENADESDIEE. FET 14— KNV IDE
LEICEEL T2l MEBDIO T 2 (1000pF
MM ZANBICREY ©Z & T, ERERTORIKR
ZHRT DMREFBDIENTEE T, VXA
E—F 2 ZMMEIMEE. COAVTUHICERT S
tppDHBILITER T DI ENTETDEETY,
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EVEtE
TOP VIEW - -
e [1] 8] vee A+ [1] 8] voc
w2l e [0 L P v
SHON [3] 6] 0 B+ [ 3] 6] o3
LE [4] [5] 6nD NB- [4] [5] ano
SO/UMAX SO/UMAX
NA- [ 1] * [14] OA NA-[1] * [16] N.C. ne. [1] ’ 5] SHON
INA+ [ 2] [13] 0 INAs [ 2 ] [15] 04 ]
IN- 2 [7] Voo
LEA [ 3] 12] Vo ng- [ 3] [14] a8 WMAxs97
MAX963 s [3] 6] 0
GND [4] 11] GND me+ [4]  Mmaxgs4  [13] vee
Le8 [5 ] 10] &8 c- 5] o oo [e] [5] ne
g- 6] 9] o8 NG+ [6 ] [11] ac
g+ [ 7] [8] siov o- [7] [10] o0 SO/UMAX
IND+ [ 8] 9] sHON
SO
SO/QSOP
Fv T1EH

MAX961/MAX962 TRANSISTOR COUNT: 286
MAX963/MAX964 TRANSISTOR COUNT: 607
MAX997/MAX999 TRANSISTOR COUNT: 142
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NYT—o

(CDT—52—MIBEINTND/ N T —IHKIE. RHEARBENTHDEIFRY ZBA. RO/ VYT —IIBHIL.
japan.maxim-ic.com/packages & ZS BT\, )

(%2
o
4X S—| |— s
8 - | 8 INCHES MILLIMETERS 2
MARKING El El El El DIM| MIN | MAX | MIN | MAX E
Al — [o0043] — 110 2
N | A1 | 0.002] 0.006| 0.05 | 0.15
A2 | 0.030] 0.037] 0.75 | 0.95
AAAA b |0.010] 0.014] 0.25 | 0.36
sos0s04|| E M c_|0.005] 0.007] 0.13 | 0.18
} D [0.116] 0120] 2.95 | 3.05
06501 e | 0.0256 BSC | _ 0.65 BSC
T E |o116 | 0120 2.95 | 3.05
H 0188 0198 | 4.78 | 5.03
L [0.016] 0.026 | 0.41 | 0.66
1 1 o« | o 6" 0 6
06204 I=— S | 0.0207 BSC | _0.5250 BSC
D BOTTOM VIEW
PKG. CODES:
TOP_VIEW UB—1; UB-3; UBC—3; USCN—1
il anninnias IR \
p— _—
bt /
~l el —I |- cJ—~| L ¢
FRONT VIEW SIDE_VIEW
NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH.

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006").
3. CONTROLLING DIMENSION:  MILLIMETERS.

4. COMPLIES TO JEDEC MO-187, LATEST REVISION, VARIATION AA.
5,

6

. MARKING SHOWN IS FOR PKG. ORIENTATION ONLY.
. ALL DIMENSIONS APPLY TO BOTH LEADED (—) AND PbFREE (+) PKG. CODES.

TITLE:
PACKAGE OUTLINE, 8L uMAX/uSOP

_ _ [APPROVAL DOCUMENT CONTROL NO.  [REV. | q
DRAWING NOT TO SCALE: 21—0036 K A

12 Maxim Integrated
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NYT—2 (8RE)
(CDT—=F—MIBEHINTND/NY =K. BRARMENTNDEIERY A, &FD/ YT — BRI,
japan.maxim-ic.com/packages %> ZS BT X\, )

n
i
o
A INCHES MILLIMETERS 2
N MARKING DIM| MIN | MAX | MIN | MAX o
- A 053 |.069 [135 | 175
nnn U/H/ afoa fae fase Li7s
A2 049 | 065 | 1245 | 1651
A\ ) h X 45’——| " B | 008 |02 [0.20 0.30
C |.0075 | 0098 | 0491 | 0.249
A A A A c D lszz \/ARIATII:Ile
H E | 150 [157 [381 | 399
E ﬁ ZI I e 025 BSC | 0.635 BSC
= H [230 | 244 [584 | 6.0
\ E f [h |00 |06 025 | 04t
A\ x L [.016 | 035 |04l 0,89
H H H H H H H L | - N SEE VARIATIONS
« | 0° [ 8 Jo s
1 SIDE VIEW
s I0P VIEW
VARIATIONS:
INCHES MILLIMETERS
| J—e B | — [ MIN. | Max. | MIN. | Max. [N [PxG coODES
‘ A [p]489 [.196 | 480 | 498 |16 |E16-L, E16M-1, E16-4, E16-5,
A2 |s|.0020 |.0070 | 0.05 | 018 E16-6, E16-8F
) ) I Al D|.337 [.344 [856 | 874 [20|E20-1, ER0-2
slo500 |.0550 [ 1270 [ 1397
_ G_H_H_H_H_D_[ D[.337 |.344 [856 |874 |e4[cs-1, £24-2
s|.0250 |.0300 | o0635] 0762
f S [0.10mn] ID].38e [ 393 o980 |9.98 |es|ees-1, E2eM-1, Ees-2
D [s[.0250 | 0300 |0635] 0.762
SIDE VIEW
NOTES:
1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.
3. CONTROLLING DIMENSIONS: INCHES.
. MEETS JEDEC MO137.
MARKING SHOWN IS FOR PKG., ORIENTATION ONLY.
6. ALL DIMENSIONS APPLY TO BOTH LEADED (-> AND PbFREE ¢(+) PKG. CODES. TITLE:
PACKAGE OUTLINE
QsSOP .150“, .025“ LEAD PITCH
(APPROVAL [DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE— 21-0055 H A
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SITNTFAFPNOTy R, BEi

Beyond-the-RailsJ >/l —%

. +3V/+5V.

Ny lr—3 (@)

(CDOT—=F 2= MIIBHESNTND/N\NY T — K. BFRRIRBSNTND EEFRY EEBA. BHD/ VY T— BRI,

japan.maxim-ic.com/packages % ZS BT X\,

14

)

E
w
INCHES MILLIMETERS &
DIM| MIN | MAX | MIN MAX 2
A | 0053 ] 0069 [ 1.35 1.75
N A1 | 0004 [ 0010 [ 010 [ 0.25
EI EI EI EI EI EI I B 0.014 | 0.019 | 035 0.49
N C [ 0007 [ 0010 [ 019 [ 025
e 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 3.80 | 4.00
E H H | 0228 | 0.244 | 5.80 6.20
L [ 0016 | 0.050 [ 0.40 1.27
@]
AV 1
El El El El El El 2 VARIATIONS:
, —_—
INCHES MILLIMETERS
TOP VIEW piM| MIN | MAX | MIN | MAX |N [mso012
D | 0189 | 0197 | 480 [ 500 [8] AA
D | 0337 | 0344 | 855 | 875 [14| AB
D [ 038 [ 0394 [ 980 [ 1000 [16] AC
Eﬂ,ﬁﬁéﬁ;ﬁgp_& " a4 R 9
e |— —’I I*—B A'I —s 08
— L
FRONT VIEW SIDE VIEW
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”).
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”). PROPRIETARY INFORMATION
4. CONTROLLING DIMENSION: MILLIMETERS. TITE
5. MEETS JEDEC MS012. PACKAGE OUTLINE, .150" SOIC
6. N = NUMBER OF PINS.

APPROVAL

DOCUMENT CONTROL NO.

21-0041

REV.

B

A
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Ny lr—3 (@)

(CDOT—=F 2= MIIBHESNTND/N\NY T — K. BFRRIRBSNTND EEFRY EEBA. BHD/ VY T— BRI,

japan.maxim-ic.com/packages %> ZS BT X\, )

T0P VIEW

|
| i |
T T T

FRONT VIEW

NOTES:
. ALL DIMENSIONS ARE IN MILLIMETERS.

FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN

DATUM A & LEAD SURFACE.
3. PACKAGE DUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR. MOLD
FLASH, PROTRUSION OR METAL BURR SHOULD NOT EXCEED 0.25 MM.
PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.
MEETS JEDEC MO178, VARIATION AA.
LEADS TO BE COPLANAR WITHIN 0.10 mm.
SOLDER THICKNESS MEASURED AT FLAT SECTION OF LEAD BETWEEN
0.08mm AND 0.15mm FROM LEAD TIP.

Nous

0.25
el *
l @ : e T T
> A . . .
“ '- —_ 2L A [Tar 000 | 005 [ 015
. L A2 0.90 1.10 1.30
— b 0.35 0.40 050
I I ! c 0.08 015 0.20
| D 2.80 2.90 3.00
¢ 4} - ——r—— 14— € ¢ - E1 E 260 2.80 3.00
El 1.50 1.625 | 175
. , L 0.35 0.45 0.60
L1 060 REF
: " 5 h
- el . .
el [o8 o 0° | 2.5° | g]°
5 -— C PKG CODES: U5-1, U5-2
SIDE VIEW

PROPRIETARY INFORMATION

APPROVAL

DOCUMENT CONTROL NO.

21-0057

TITLES
PACKAGE OUTLINE, SOT-23, 5L

F A

Maxim Integrated
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SO TFAPN/ODY K, B5i&E, +3V/+5V,
Beyond-the-Rails3 /YL —%

cRETRE
hR %% ETH METHEDERA EINR—

0 9/96 R —

1 12/96 BEUMAX/ Ny r— D% EM, HBRDERY) ZETIE, 1,2,3

2 3/97 FATILELT I T Y ROMAX963/MAXQ64 /Ny 4r— %381, 1,2,3

3 7/97 FEBDMAXIO7 H L UMAXO99%E N, 1,2,3

4 3/99 FLWDT/NT 7T/ TOERECB20ICEE, HESIOIEEEEF 4 ZFH, 2,3,4,56

5 2/07 [Absolute Maximum Ratings (X SRAER)]1#7 L < [Current into Input Pins (AJIEFADER) | %M, 2

6 2/08 FLOWBEEERY L — REEMAX9I9AAUKS K UMEERZ1E M, 1,2,3
maxim
integrated.
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