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ABSOLUTE MAXIMUM RATINGS

Power Supply (Vcc to GND) oo -0.3V to +6V
Analog Input (IN+ or IN-) to GND............... -0.3V to (Vcc + 0.3V)
Input Current (IN+ 0r IN-) ..o +30mA
LE to GND ...-0.3Vto (Ve + 0.3V)
Continuous Output CUIrent........cooiviiiiiiee +40mA
Continuous Power Dissipation (Ta = +70°C)

6-Pin SC70 (derate 3.1mW/°C above +70°C)............. 245mW

6-Pin SOT23 (derate 8.7mW/°C above +70°C)........... 696MmwW

8-Pin UMAX (derate 4.5mW/°C above +70°C)............ 362mW

8-Pin SO (derate 5.9mW/°C above +70°C)................. 471mW
Operating Temperature Range ...........c.cccoceeeenn.
Junction Temperature......................
Storage Temperature Range................
Lead Temperature (soldering, 10s)

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 (MAX9010/MAX9011)

(Vce =5V, VLE = 0 (MAX9011 only), Vcm = 0, Ta = TmIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range Vce Inferred from Vos tests 4.5 55 \
Power-Supply Current (Note 2) lcc 0.90 2.1 mA
Ta = +25°C +1 +5
Input Offset Voltage Vos A=+ + + Y
(Note 3) Ta=TMmIN to TmAX 7
Input Offset-Voltage Drift AVOg/AT +2 uveC
Input Bias Current IB +0.5 +2 pA
Input Offset Current los +40 +200 nA
Differential Input Resistance _
(Note 4) RIN(DIFF) VIN(DIFF) = £10mV 250 kQ
Common-Mode Input
Resistance (Note 4) RIN(CM) -0.2V<Vem £ (Ve - 1.9V) 1 MQ
Common-Mode Input Voltage
Range (Note 4) VcMm Inferred from Vs tests 0.2 Vce - 1.9 V
Common-Mode Rejection CMRR | -0.2V<Vem < (Vee - 1.9V) 95 dB
Ratio
Power-Supply Rejection Ratio PSRR Vce = 4.5V t0 5.5V 82 dB
Small-Signal Voltage Gain Av 1V <Vourt <2V 3000 VIV
ISINK = 0 0.3 0.5
Output Low Voltage VoL VIN = 100mV Y
ISINK = 4mA 0.5 0.6
> | =0 2.7 3.3
Output High Voltage VOH Vin = 100mV, SOURCE Vv
Vce = 4.5V ISOURCE = 4mA 2.4 29
o Sinking 20
Qutput Short-Circuit Current louT - mA
Sourcing 30
Latch Enable Pin High Input Vik MAX9011 only 5 v
Voltage
Latch Enable Pin Low Input ViL MAX9011 only 08 Vv
Voltage
. MAX9011 only,
+
Latch Enable Pin Bias Current lH, L VLE = 0 and ViE = 5V +25 pA
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ELECTRICAL CHARACTERISTICS (MAX9010/MAX9011) (continued)

(Vce =5V, VLE = 0 (MAX9011 only), Vcm = 0, Ta = TmIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Latch Setup Time (Note 8) tsu MAX9011 only 2 0 ns
Latch Hold Time (Note 8) tH MAX9011 only 2 0.5 ns
(LNa(t)CtQ g)r opagation Delay wpo | MAX9011 only 5 ns
Input Noise-Voltage Density en f = 100kHz 6 nVAHz
CLOAD = 5pF, VOVERDRIVE = 100mV 5 8
Propagation Delay (Note 6) tPD+, tPD- Th=+257C VOVERDRIVE = SmYV 5 ns
CLOAD = 5pF, VOVERDRIVE = 100mV 9
Ta=TMmINto TMAX | VOVERDRIVE = 5mV 10
Output Rise Time tR 0.5V <Vour <25V 3 ns
Output Fall Time tF 2.5V >Voyur =0.5V 2 ns
) MAX9010EXT 0.8
Input Capacitance CIN pF
MAX9011EUT 1.2
Power-Up Time tON 1 us

ELECTRICAL CHARACTERISTICS (MAX9012/MAX9013)

(Vce =5V, VLE = 0 (MAX9013 only), Vom = 0, TAa = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range Vce Inferred from PSRR test 4.5 5.5 \
P s e { (Note 2) | MAX9012 2.4 4.2 A
ower-Su urrent (Note m
PP ce MAX9013 1.3 2.3
Ta = +25°C +0.7 +3
Input Offset Voltage Vos A Y
(Note 5) TA=TMIN to TMAX +5.5
Input Offset-Voltage Drift AVOg/AT +2 pveC
Input Bias Current IB +0.5 +2 HA
Input Offset Current los +40 +200 nA
Differential Input Resistance
R V = +10mV 2 kQ
(Note 4) IN(DIFF) IN(DIFF) = £10m 50
Common-Mode Input
- < < -
Resistance (Note 4) RiNCM) 0.2V Vewm < (Voc - 1.9V) 1 M@
Common-Mode Input Voltage
Range (Note 4) Vcm Inferred from CMRR test 0.2 Vce - 1.9 Vv
ggﬂrgmon"v"’de Rejection CMRR | -0.2V<Vom < (Vee - 1.9V) 75 95 dB
Power-Supply Rejection Ratio PSRR Vcec = 4.5V 10 5.5V 63 82 dB
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ELECTRICAL CHARACTERISTICS (MAX9012/MAX9013) (continued)

(Vce =5V, VLE = 0 (MAX9013 only), Vom = 0, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal Voltage Gain Ay 1V <Vout<2av 1000 3000 VIV
ISINK = 0 0.3 0.5
Output Low Voltage VoL VIN = 100mV \Y
ISINK = 4mA 0.5 0.6
| =0 2.7 3.3
Output High Voltage von | VIN=100mV, SOURCE v
Vce = 4.5V ISOURCE = 4mA 2.4 29
o Sinking 20
Output Short-Circuit Current louTt - mA
Sourcing 30
Latch Enable Pin High Input ik MAX9013 only > v
Voltage
Latch Enable Pin Low Input ViL MAX9013 only 08 v
Voltage
. MAX9013 only
Latch Enable Pin Bias Current IiH, liL ViE=0and VL = 5V +25 pA
Input Noise-Voltage Density en f = 100kHz 6 nVAHz
CLOAD = 5pF, VOVERDRIVE = 100mV 5 8
Ta=+25°C VOVERDRIVE = 5mV 55 9
Propagation Delay (Note 6) tPD+, tPD- © ns
CLOAD = 5pF, VOVERDRIVE = 100mV 9
Ta=TMmIN to TMAX | VOVERDRIVE = 5mV 10
Differential Propagation Delay VIN = 100mV step, CLoOAD = 5pF,
(Notes 6, 7) AtPD Vop = 5mV 2 8 ns
Channel-to-Channel MAX9012 only, VIN = 100mV step,
Propagation Delay (Note 6) AtPD(ch-ch) CLOAD = 5pF, Vop = 5mV 500 ps
QOutput Rise Time R 0.5V <Voyur£2.5V 3 ns
Output Fall Time tF 2.5V >Voyt =20.5V 2 ns
Latch Setup Time (Note 8) tsy MAX9013 only 2 0 ns
Latch Hold Time (Note 8) tH MAX9013 only 2 0.5 ns
Latch Propagation Delay
t MAX9013 onl 5
(Note 8) LPD onty ns
) MAX9012EUA/MAX9013EUA 15
Input Capacitance CIN pF
MAX9012ESA/MAX9013ESA 2
Power-Up Time tON 1 ys

Note 1: All specifications are 100% tested at Ta = +25°C; temperature limits are guaranteed by design.

Note 2: Quiescent Power-Supply Current is slightly higher with the comparator output at VoL This parameter is specified with the worst-
case condition of VouT = VoL for the MAX9010/MAX9011 and both outputs at VoL for the MAX9012. For the MAX9013, which
has complementary outputs, the power-supply current is specified with either OUT = Vo, OUT = Von or OUT = Vop, OUT =
VoL (power-supply current is equal in either case).

Note 3: Input Offset Voltage is tested and specified with the Input Common-Mode Voltage set to either extreme of the Input Common-
Mode Voltage Range (-0.2V to (V¢ - 1.9V)) and with the Power-Supply Voltage set to either extreme of the Power-Supply
Voltage Range (4.5V to 5.5V).
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Note 4:

Note 5:

Note 6:

Note 7:

Note 8:

Although Common-Mode Input Voltage Range is restricted to -0.2V < Vom = (Ve - 1.9V), either or both inputs can go to either
absolute maximum voltage limit, i.e., from -0.3V to (Vcc + 0.3V), without damage. The comparator will make a correct (and fast)
logic decision provided that at least one of the two inputs is within the specified common-mode range. If both inputs are outside
the common-mode range, the comparator output state is indeterminate.

For the MAX9012, Input Offset Voltage is defined as the input voltage(s) required to make the OUT output voltage(s) remain
stable at 1.4V. For the MAX9013, it is defined as the average of two input offset voltages, measured by forcing first the OUT
output, then the OUT output to 1.4V.

Propagation delay for these high-speed comparators is guaranteed by design because it cannot be accurately measured
with low levels of input overdrive voltage using automatic test equipment in production. Note that for low overdrive
conditions, Vos is added to the overdrive.

Differential Propagation Delay, measured either on a single output of the MAX9012/MAX9013 (or between OUT and OUT
outputs on the MAX9013) is defined as: Atpp(zx) = I(tPD+) - (tPD-)I.

Latch times are guaranteed by design. Latch setup time (tsu) is the interval in which the input signal must be stable prior to
asserting the latch signal. The hold time (tH) is the interval after the latch is asserted in which the input signal must remain
stable. Latch propagation delay (t_pp) is the delay time for the output to respond when the latch enable pin is deasserted
(see Figure 1).

IREEERE

(V+ =5V, CL = 15pF, Ta = +25°C, unless otherwise noted.)

-100mv

3V

ouTt

MAXIWN

PROPAGATION DELAY
RESPONSE T0 +5mV OVERDRIVE RESPONSE TO -5mV OVERDRIVE vs. INPUT OVERDRIVE
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(V+ =5V, CL = 16pF, Ta = +25°C, unless otherwise noted.)
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COMPLEMENTARY
PART |COMPARATORS|LATCH OUTPUTS
MAX9010 1 No No
MAX9011 1 Yes No
MAX9012 2 No No
MAX9013 1 Yes Yes
Ny T—o

Fv JiEH
MAX9010 TRANSISTOR COUNT: 106
MAX9011 TRANSISTOR COUNT: 137
MAX9012 TRANSISTOR COUNT: 212
MAX9013 TRANSISTOR COUNT: 145
PROCESS: Bipolar
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—
| I
—

—DRAWING NOT TO SCALE-

Ja

NOTES:

L ALL DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSIONS ARE INCLUSIVE OF PLATING.

3. DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH & METAL BURR.

4. COPLANARITY 4 MILS. MAX.
FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM “A" AND LEAD SURFACE.

&MARK[NG IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

7.LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY
BASIC DIMENSION ‘e, *0.05.

8, ALL DIMENSIONS COMPLY TO JEDEC MO-203.

w
[a
w
—
©
015 REF, g
& COMMON_DIMENSIONS &
z SYMBOL | MIN | NOM MAX
3
S A 0.80 0.95 1.10
l AL 000 | 007 0.10
A2 080 | 090 1,00
I LA b 045 | 022 0.30
f [ 0.4 0.8
D 180 2.00 2.20
e 0.65 BSC.
E 115 125 1.35
HE 180 2.20 2.40
L 026 | 034 0.46
LL 0,425 TYP.
oL 010 [ 025 [ 040
PKG, X65-1
CODE

e

BRALLAS /1 AXI/VI

L
PACKAGE OUTLINE, 6L SC70
APPROVAL DOCLVENT CONTROL WO, REV.
1
E /

21-0077
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PACKAGE OUTLINE, SOT 6L BODY
APPROVAL TOCUMENT CONTROL. NO. REV. 1
~DRAWING NOT TO SCALE- | 21-0058 | | |A
NOTES: SYMBOL] MIN TNOMINAL] MAX
1. ALL DIMENSIONS ARE IN MILLIMETERS. A 090 | 125 .45
Al 0.00 0.05 0.15
/A\ FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN DATUM A & AP 0.50 1.10 1.30
LEAD SURFACE. b 035 | 040 0.50
3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR. MOLD c 0.08 015 0.20
FLASH, PROTRUSION OR METAL BURR SHOULD NOT EXCEED 0.2Smm. i] 2.80 2,90 3,00
E 260 2.80 3.00
4. PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING. El 150 1.625 175
S. PIN 1 IS LOVER LEFT PIN WHEN READING TOP MARK FROM LEFT TO L 0.35 0.45 0.60
RIGHT. (SEE EXAMPLE TOP MARK) Ll 0.60 REF.
6. PIN 1 1D. DOT IS 0.3mm @ MIN. LOCATED ABOVE PIN 1. el 190 BSC.
" e 095 BSC.
7. MEETS JEDEC MOL78, VARIATION AB. Q 0° [ 25° [ 10°
8. SOLDER THICKNESS MEASURED AT FLAT SECTION OF LEAD BETWEEN PKG CODES:
0.08mm AND 0.1Smm FROM LEADTIP. Ué-1, U6-2, U6-4, U6C-8,
U6SN-1, U6CN-2, U6S-3, U6F-5,
9. LEAD TO BE COPLANAR WITHIN O.mm. U6F-6, U6FH-5, U6FH-6
10. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
11, MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
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8 - INCHES MILLIMETERS
H H H H DIM| MIN MAX MIN MAX
A - 0.043 - 1.10
| A1 | 0.002 0.006 0.05 0.15
A2 | 0.030 0.037 0.75 0.95
£ b 0.010 0.014 0.25 0.36
20.50+0.1 c 0.005 0.007 0.13 0.18
‘ _6{ D 0.116 0.120 2.95 3.05
0.6+0.1 e 0.0256 BSC 0.65 BSC
E 0.116 0.120 2.95 3.05
1 E H H H H 0.188 0.198 4.78 5.03
L 0.016 0.026 0.41 0.66
0.6£0.1 —| ! — ! < 0 6° 0 6°
5 BOTTOM VIEW s | o0.0207BSC 0.5250 BSC

TOP VIEW
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NOTES: Ebs?mcc!ﬁnl-uéosk /VI/JXI/VI

1. D&E DO NOT INCLUDE MOLD FLASH. _PROPRIETARY INFORMATION

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006”).

3. CONTROLLING DIMENSION: MILLIMETERS. PACKAGE OUTLINE, 8L uMAX/uSOP
4. MEETS JEDEC MO-187C—AA. RRRROVAL SCCUNENT CONTROLG
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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™).

4. CONTROLLING DIMENSION: MILLIMETERS.
5. MEETS JEDEC MSO012.
6. N = NUMBER OF PINS.

FRONT VIEW SIDE VIEW

INCHES MILLIMETERS
DIM| MIN MAX MIN MAX
A 0.053 [ 0.069 1.35 1.75
A1 0.004 | 0.010 0.10 0.25
B 0.014 | 0.019 0.35 0.49
C 0.007 | 0.010 0.19 0.25
e 0.050 BSC 1.27 BSC
E 0.150 | 0.157 3.80 4.00
H 0.228 | 0.244 5.80 6.20
L 0.016 0.050 0.40 1.27
VARIATIONS:
INCHES MILLIMETERS
DIM | MIN MAX MIN MAX | N |MS012
D 0.189 | 0.197 4.80 5.00 8| AA
D 0.337 | 0.344 8.55 875 |14| AB
D 0.386 | 0.394 9.80 10.00 |16| AC
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