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Low-Power, Fixed and Adjustable Reference
with Shutdown in SOT23

General Description Features
The MAX6037 family of low-dropout, micropower volt- Adjustable Vour: 1.184V to 5V

age references offer fixed and adjustable output volt- Fixed Outputs: 1.25V, 2.048V, 2.5V, 3.0V, 3.3V i

* o

age options ranging from 1.184V to 5V. Connect an
external resistive-divider on the MAX6037_ADJ to and 4.096V
Shutdown Current < 500nA (max)

adjust the output voltage from 1.184V to 5V. The other
devices in the MAX6037 family feature fixed output volt- 25ppm/°C (max) Temperature Coefficient (A Grade)
+0.2% (max) Initial Accuracy (A Grade)

ages of 1.25V, 2.048V, 2.5V, 3.0V, 3.3V, and 4.096V.
The MAX6B037 offers shutdown functionality with an

active-low shutdown (500nA, max). Low 100mV (max) Dropout Voltage at 1mA Load
These series-mode voltage references operate from a Current

2.5V to 5.5V supply and consume 275pA (max) quies- 2.5V to 5.5V Input Voltage Range

cent current. The output is stable driving loads from . -
0.02uF to 1pF and can source and sink 5mA of load SmA Sink and Source Current Capability
Available in 5-Pin SOT23 Package

current. The MAX6037 offers a low temperature coeffi-

cient of 25ppm/°C and initial accuracy of +0.2% (max). Operates Over the Automotive Temperature
The low dropout voltage (100mV, max at 1mA) and Range: -40°C to +125°C
supply-independent, low supply current make the )
MAX6037 ideal for battery-powered applications.

The MAX6037 is available in the miniature 5-pin SOT23

* & o o

* & & o

Typical Operating Circuit

package and is specified over the -40°C to +125°C 25055V INPUT
automotive temperature range. ' i
hd
IN REFERENCE
out QUTPUT
MNAXIMN
Applications 1. MAX6037
Medical Equipment  Portable Equipment SHDN 0.02uF
. - T0 1uF
Wireless LAN Precision Regulators “OPTIONAL GT_D I .
Pin Configuration appears at end of data sheet.

Ordering Information/Selector Guide

OUTPUT INITIAL MAX TEMPCO PKG TOP
PART VOLTAGE (V) ACCURACY % (ppm/°C) PIN-PACKAGE | copE MARK
MAX6037AAUK12+T 1.25 0.2 25 5S0T23-5 U5-2 AEIV
MAX6037BAUK12+T 1.25 0.3 50 5S0T23-5 U5-2 AEIW
MAX6037CAUK12+T 1.25 05 50 5S0T23-5 Us-2 AEIX
MAX6037AAUK21+T 2.048 0.2 25 5S0T23-5 U5-2 AEIY
MAX6037BAUK21+T 2.048 0.3 50 5S0T23-5 U5-2 AEIZ
MAX6037CAUK21+T 2.048 05 50 5S0T23-5 Us-2 AEJA

+Denotes a lead-free package.
T = Tape and reel.
Note: All devices are specified over the -40°C to +125°C operating temperature range.

Ordering Information/Selector Guide continued at end of data sheet.

MAXIM Maxim Integrated Products 1

For pricing delivery, and ordering information please contact Maxim Direct at 1-888-629-4642,
or visit Maxim’s website at www.maxim-ic.com.




MAX6037

Low-Power, Fixed and Adjustable Reference
with Shutdown in SOT23

ABSOLUTE MAXIMUM RATINGS

IN, OUT, SHDN, ADJ t0 GND......cocooiiiiiiiiiii
Output Short Circuit to GND or IN.........ccooiiin.

Continuous Power Dissipation (Ta = +70°C)

5-Pin SOT23 (derate 7.1mW/°C above +70°C)..

.-0.3V to +6V
... Continuous

.......... 571mW

Operating Temperature Range ...........c....cc...... -40°C to +125°C
Junction Temperature ..........ccoocveeeiiiiiiicc +150°C
Storage Temperature Range ............ccooeveevvnennn -65°C to +150°C
Lead Temperature (soldering, 10S) .......ccooceevviiiiiiiieenn. +300°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—MAX6037_12 (VouT = 1.25V)

(VIN = VSHADN = +3V, louT = 0, CouT = 0.1pF, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at T = +25°C.) (Note 1)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX | UNITS
OUTPUT
MAXB037A_12 (0.2%) 1.2475 1250 1.2525
Output Voltage Vout Ta = +25°C MAX6037B_12 (0.3%) 12462 1250 1.2538 \Y
MAX6037C_12 (0.5%) 12438 1.250 1.2563
Output-Voltage Temperature MAX6037A_12 6 25 .
Coefficient (Note 2, 4) TCVour MAX6037B/C_12 6 50 ppm/*C
Line Regulation AVOUT/AVIN |25V <V|NS5.5V 0.0006 0.0096 %IV
Sourcing: 0 < loyt £ TmA 0.008 0.072
) Sourcing: TmA < louT £ 5mA 0.006 0.072
Load Regulation AVouT/AlouT I/ %/mA
Sinking: -1mA < louT <0 0.025 0.12
Sinking: -5mA < loyt £ -1mA 0.014 0.12
N Short to GND 16
OUT Short-Circuit Current Isc mA
Short to IN 32
Thermal Hysteresis (Note 3) AVouT/cycle 485 ppm
Long-Term Stability AVouyTt/time | 1000h at Ta = +25°C 133 ppm
DYNAMIC
. f=0.1Hz to 10Hz 6 pVp_p
Noise Voltage eouT
f = 10Hz to 1kHz 15 HVRMS
To Vout = 0.1% | Initial power-up 360
Turn-On Settling Time tR of final value, VIN = 3V, SHDN pulled ys
- Lo 75
Cout =0.02uF | from low to high
Output Impedance when _ _
Disabled ZouT VIN = 3V, VSHDN = 0V 125 kQ
Capacitive-Load Stability
Range (Note 4) Cour 0.02 ! uF
INPUT
Supply Voltage Range VIN Guaranteed by line regulation test 2.5 55 \
Quiescent Supply Current IIN 190 275 pA
Shutdown Supply Current ISHDN VSHDN = OV 0.05 500 nA

MAXIV




Low-Power, Fixed and Adjustable Reference
with Shutdown in SOT23

ELECTRICAL CHARACTERISTICS—MAX6037_12 (VouT = 1.25V) (continued)

(VIN = VSADN = +3V, louT = 0, CouT = 0.1pF, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at T = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN TYP  MAX | UNITS
SHUTDOWN (SHDN)
Logic-High Input Voltage VENH 25V<VINLBBY 2.0 V
Logic-Low Input Voltage VENL 25V<VINSHBY 0.7 V
Logic-High Input Current IENH 2.5V < VIN < 5.5V, VSADN = VIN -1000  0.15  +1000 nA
Logic-Low Input Current IENL 25V <VINLB.BY, VSHDN = OV -1000 0.05 +1000 nA

ELECTRICAL CHARACTERISTICS—MAX6037_21 (VouT = 2.048V)

(VIN = VSADN = +3V, louT = 0, Cout = 0.1uF, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | mN  TYP  mAX | uniTs
OUTPUT
MAX6037A_21 (0.2%) 2.0439 2.0480 2.0521
Output Voltage Vout Ta=+25°C MAX6037B_21 (0.3%) 2.0418 2.0480 2.0542 \
MAX6037C_21 (0.5%) 2.0378 2.0480 2.0582
. MAXB6037A_21 6 25
83}3‘?#;\6/%”?'8;2 Zinf)erature TeVour MAX6037B/C_21 6 50 pPM/*C
Line Regulation AVOUT/AVIN | 2.5V <VIN<5.5V 0.0008 0.0107 %IV
Sourcing: 0 < lout £ 1mA 0.006 0.044
) Sourcing: TmA < louT £5mA 0.004 0.044
Load Regulation AVouT/AlouT F—— %/mA
Sinking: -TmA < louTt <0 0.02 0.195
Sinking: -5mA < loyt £ -1mA 0.01 0.195
OUT Short-Circuit Current Isc Short to GND 16 mA
Short to IN 32
Thermal Hysteresis (Note 3) AVouT/cycle 458 ppm
Long-Term Stability AVouTt/time | 1000h at Ta = +25°C 133 ppm
DYNAMIC
) f=0.1Hz to 10Hz 11 uVp-p
Noise Voltage eouT
f = 10Hz to 1kHz 25 UVRMS
ToVouTt = 0.1% Initial power-up 2.1
Turn-On Settling Time tR of final value, VIN = 3V, SHDN pulled 5 ms
Cout =0.02uF | from low to high
gét;;:(;npedance when ZoutT | ViN = 3V, VErDN = OV 205 kQ
gzsggl'zmitléo;)d Stability Cout 0.02 ’ uF
INPUT
Supply Voltage Range VIN Guaranteed by line regulation test 2.5 55 \
Quiescent Supply Current IIN 190 275 pA
Shutdown Supply Current ISHDN VSHDN = OV 0.05 500 nA
MNAXIW 3
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MAX6037

Low-Power, Fixed and Adjustable Reference
with Shutdown in SOT23

ELECTRICAL CHARACTERISTICS—MAX6037_21 (VouT = 2.048V) (continued)

(VIN = VSADN = +3V, louT = 0, Cout = 0.1uF, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
SHUTDOWN (SHDN)
Logic-High Input Voltage VENH 25V <VINLSBBY 2.0 V
Logic-Low Input Voltage VENL 25V <V|INS5.5Y 0.7 \Y
Logic-High Input Current [ENH 2.5V <VIN 5.5V, VSHDN = VIN -1000 0.15 +1000 nA
Logic-Low Input Current IENL 2.5V <VIN<5.5Y, VSADN = OV -1000 0.05 +1000 nA

ELECTRICAL CHARACTERISTICS—MAX6037_25 (VouT = 2.500V)

(VIN = VSADN = +5V, louT = 0, Cout = 0.1uF, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | mN  TYP  mAX | unITs
OUTPUT
MAXB037A_25 (0.2%) 2.4950 2.500 2.5050
Output Voltage Vout Ta = +25°C MAX6037B_25 (0.3%) 24925 2500 2.5075 \Y
MAX6037C_25 (0.5%) 24875 2500 2.5125
. MAX6037A_25 6 25
OutpL.Jt'VoItage Temperature TCVouT _ e
Coefficient (Note 2, 4) MAX6037B/C_25 6 50
Line Regulation AVouT/AVIN | (VouT + 0.2V) < VIN £ 5.5V 0.0004 0.012 %V
Sourcing: 0 < lpyut £ 1TmA 0.005 0.036
) Sourcing: TmA < louT £5mA 0.003 0.036
Load Regulation AVouT/AlouT F—/—— %/mA
Sinking: -1mA < louT <0 0.02 0.2
Sinking: -5mA < louT £-1TmA 0.01 0.2
o Short to GND 33
OUT Short-Circuit Current Isc mA
Short to IN 32
| =1mA 40 100
Dropout Voltage (Note 5) VIN - VouT SOURCE mV
ISOURCE = 5mA 190 410
Thermal Hysteresis (Note 3) AVourt/cycle 514 ppm
Long-Term Stability AVouT/time | 1000h at Ta = +25°C 133 ppm
DYNAMIC
. f=0.1Hz to 10Hz 14 uVp-p
Noise Voltage eouT
f=10Hz to 1kHz 30 uVRMS
ToVout = 0.1% | Initial power-up 2.2
Turn-On Settling Time R of final value, VIN = 5V, SHDN pulled 5 ms
Cout = 0.02uF | from low to high
Output Impedance when _ B
Disabled ZouT VIN = 5V, VSHDN = OV 250 kQ
Capacitive-Load Stability
Range (Note 4) Cout 0.02 ! uF
4 MNAXIMN




Low-Power, Fixed and Adjustable Reference

with Shutdown in SOT23

ELECTRICAL CHARACTERISTICS—MAX6037_25 (VouT = 2.500V) (continued)

(VIN = VSADN = +5V, louT = 0, CouT = 0.1uF, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
INPUT
Supply Voltage Range VIN Guaranteed by line regulation test 2.7 5.5 \
Quiescent Supply Current IIN 210 275 pA
Shutdown Supply Current ISHDN VSADN = OV 0.05 500 nA
SHUTDOWN (SHDN)
Logic-High Input Voltage VENH 2.7V<VINLHBY 2.0 V
Logic-Low Input Voltage VENL 2.7V<VINSBBVY 0.75 Vv
Logic-High Input Current IENH 2.7V <VINL5.5V, VSHDN = VIN -1000 0.15 +1000 nA
Logic-Low Input Current IENL 2.7V <VIN< 5.5V, VSHDN = OV -1000 0.05 +1000 nA

ELECTRICAL CHARACTERISTICS—MAX6037_30 (VouT = 3.000V)

(VIN = VSADN = +5V, louT = 0, CouT = 0.1uF, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | svymsoL | CONDITIONS | N TYP  mAX | UNITS
OUTPUT
MAX6037A_30 (0.2%) 2.9940 3.000 3.0060
Output Voltage Vout Ta = +25°C MAX6037B_30 (0.3%) 29910 3.000 3.0090 \
MAX6037C_30 (0.5%) 2.9850 3.000 3.0150
_ MAX6037A_30 6 25
OutpL.Jt'Voltage Temperature TCVoUT _ opm/°C
Coefficient (Note 2, 4) MAX6037B/C_30 6 50
Line Regulation AVOUT/AVIN | (VouT + 0.2V) < VIN < 5.5V 0.0004 0.01383 %V
Sourcing: 0 < loyt £ TmA 0.005 0.035
) Sourcing: TmA < loyT £ 5mA 0.008 0.03
Load Regulation AVouT/AlouT F—— %/mA
Sinking: -1mA < louT <0 0.02 0.2
Sinking: -5mA < louT £-1TmA 0.01 0.2
o Short to GND 33
OUT Short-Circuit Current Isc mA
Short to IN 32
| =1mA 40 100
Dropout Voltage (Note 5) VIN - VouT SOURCE mV
ISOURCE = 5mA 190 410
Thermal Hysteresis (Note 3) AVouT/cycle 501 ppm
Long-Term Stability AVouTt/time | 1000h at Ta = +25°C 133 ppm
DYNAMIC
) f=0.1Hz to 10Hz 17 uVp-p
Noise Voltage eouT
f = 10Hz to 1kHz 40 UVRMS
ToVouT = 0.1% | Initial power-up 2.4
Turn-On Settling Time R of final value, VIN = 5V, SHDN pulled ms
T 2.1
Cout = 0.02uF | from low to high
MAXI/WV 5
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MAX6037

Low-Power, Fixed and Adjustable Reference
with Shutdown in SOT23

ELECTRICAL CHARACTERISTICS—MAX6037_30 (VouT = 3.000V) (continued)

(VIN = VSADN = +5V, louT = 0, CouT = 0.1uF, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
géfslzg”pedanoe when Zour | Vin =5V, Vs = OV 300 kQ
(R)zsgglmitléo:;d Stability Cout 0.02 ’ uF
INPUT
Supply Voltage Range VIN Guaranteed by line regulation test 3.2 55 \
Quiescent Supply Current IIN 210 275 uA
Shutdown Supply Current ISHDN VSHDN = 0V 0.05 500 nA
SHUTDOWN (SHDN)

Logic-High Input Voltage VENH 3.2V<V|NLBBY 2.0 V
Logic-Low Input Voltage VENL 3.2V<V|INEB.BY 0.8 vV
Logic-High Input Current I[ENH 3.2V <V|IN<5.5V, VSHDN = VIN -1000 0.15 +1000 nA
Logic-Low Input Current IENL 3.2V<VINL5.5Y, VSHDN = OV -1000 0.05 +1000 nA

ELECTRICAL CHARACTERISTICS—MAX6037_33 (VouT = 3.300V)

(VIN = VSADN = +5V, louT = 0, Cout = 0.1uF, Ta = TmIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symoL | CONDITIONS | MmN TYP  mAX | UNITS
OUTPUT
MAX6037A_33 (0.2%) 3.2934 3.300 3.3066
Output Voltage VouT Ta = +25°C MAX6037B_33 (0.3%) 3.2901 3.300 3.3099 V
MAX6037C_33 (0.5%) 3.2855 3.300 3.3165
Output-Voltage Temperature MAX6037A_33 6 25 .
Coefficient (Note 2, 4) TeVour M AX6037B/C_33 6 50 | PPm/C
Line Regulation AVOUT/AVIN | (VouT + 0.2V) S VINLB.5V 0.0003 0.01383 %IV
Sourcing: 0 < loyt< 1TmA 0.005 0.027
) Sourcing: TmA < louT £ 5mA 0.002 0.027
Load Regulation AVouT/AlouTt — %/mA
Sinking: -1mA < louT<0 0.02 0.212
Sinking: -5mA < louT < -1mA 0.01 0.212
o Short to GND 33
OUT Short-Circuit Current Isc mA
Short to IN 32
| =1mA 40 100
Dropout Voltage (Note 5) VIN - VouT SOURCE mV
ISOURCE = 5mA 190 410
Thermal Hysteresis (Note 3) AVour/cycle 514 ppm
Long-Term Stability AVouTt/time | 1000h at Ta = +25°C 133 ppm
6 N AXI/V




Low-Power, Fixed and Adjustable Reference
with Shutdown in SOT23

ELECTRICAL CHARACTERISTICS—MAX6037_33 (VouT = 3.300V) (continued)

(VIN = VSADN = +5V, louT = 0, CouT = 0.1uF, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
DYNAMIC
) f=0.1Hz to 10Hz 19 uVp-p
Noise Voltage eouT
f = 10Hz to 1kHz 45 uVRMS
To Vout = 0.1% | Initial power-up 2.6
Turn-On Settling Time tR of final value, VIN = 5V, SHDN pulled ms
Cout = 0.02uF | from low to high 24
O_utput Impedance when Zout ViN = 5V, VSHDN = OV 330 kO
Disabled
g:rfgglzm(e)tléozla)d Stability Cout 0.02 ’ uF
INPUT
Supply Voltage Range VIN Guaranteed by line regulation test 3.5 55 \
Quiescent Supply Current IIN 210 275 pA
Shutdown Supply Current ISHDN VSHDN = OV 0.05 500 nA
SHUTDOWN (SHDN)
Logic-High Input Voltage VENH 3.5V<VINSB.EY 2.0 \
Logic-Low Input Voltage VENL 3.5V<VINSBBY 0.8 V
Logic-High Input Current IENH 3.5V<V|NS5.5V, VSHDN = VIN -1000 0.15 +1000 nA
Logic-Low Input Current IENL 3.5V<V|N<5.5Y, VSHDN = OV -1000 0.05  +1000 nA

ELECTRICAL CHARACTERISTICS—MAX6037_41 (VouT = 4.096V)

(VIN = VSADN = +5V, louT = 0, Cout = 0.1uF, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX UNITS
OUTPUT
MAX6037A_41 (0.2%) 4.0878 4.096 4.1042
Output Voltage Vout Ta = +25°C MAX6037B_41 (0.3%) 4.0837 4.096 4.1083 \Y
MAX6037C_41 (0.5%) 4.0755 4.096 4.1165
. MAXB6037A_41 6 25
852?1‘?&!2?385& le,nfl))erature TCVour MAX6037B/_C_41 6 50 ppm/C
Line Regulation AVouT/AVIN | (VouT + 0.2V) £ VIN< 5.5V 0.0003 0.0105 %IV
Sourcing: 0 < loyt £ TmA 0.004 0.35
) Sourcing: TmA < loyT £ 5mA 0.002 0.027
Load Regulation AVouT/AlouTt — %/mA
Sinking: -TmA < lout <0 0.02 0.212
Sinking: -5mA < lpyt <-1TmA 0.01 0.212
MAXI/WV 7
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MAX6037

Low-Power, Fixed and Adjustable Reference
with Shutdown in SOT23

ELECTRICAL CHARACTERISTICS—MAX6037_41 (VouT = 4.096V) (continued)

(VIN = VSADN = +5V, louT = 0, CouT = 0.1uF, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
o Short to GND 33
OUT Short-Circuit Current Isc mA
Short to IN 32
| =1mA 40 100
Dropout Voltage (Note 5) VIN - VouT SOURCE mV
ISOURCE = 5mA 190 410
Thermal Hysteresis (Note 3) AVouT/cycle 524 ppm
Long-Term Stability AVouTt/time | 1000h at Ta = +25°C 133 ppm
DYNAMIC
. f=0.1Hz to 10Hz 24 uVp-p
Noise Voltage eouT
f = 10Hz to 1kHz 50 UVRMS
ToVouT = 0.1% | Initial power-up 3.2
Turn-On Settling Time tR of final value, VIN = 5V, SHDN pulled ms
_ T 3.2
Cout = 0.02uF | from low to high

Output Impedance when

Disabled ZouUT VIN =5V, VSHDN =0 410 kQ
(R)ngglmgtléogd Stability Cout 0.02 ’ UF
INPUT

Supply Voltage Range VIN Guaranteed by line regulation test 4.3 55 vV
Quiescent Supply Current IIN 210 275 pA
Shutdown Supply Current ISHDN VSHDN = 0V 0.05 500 nA
SHUTDOWN (SHDN)

Logic-High Input Voltage VENH 4.3V <VINL5EY 2.0 \
Logic-Low Input Voltage VENL 43V<VINSBEY 0.8 \
Logic-High Input Current I[ENH 4.3V <V|N<5.5V, VSHDN = VIN -1000 0.15  +1000 nA
Logic-Low Input Current IENL 4.3V <V|INLB.BY, VSHDN = OV -1000 0.05 +1000 nA

8 MAXIN




Low-Power, Fixed and Adjustable Reference
with Shutdown in SOT23

ELECTRICAL CHARACTERISTICS—MAX6037_ADJ (VouT = 1.184V to 5V)

(VIN = VSHDN = +5V, louT = 0, TA = TmIN to Tmax, ADJ shorted to OUT unless otherwise noted. Typical values are at Ta = +25°C.)

(Note 1)
PARAMETER | symBoL | CONDITIONS | N TYP  mAX | UNITS
OUTPUT
MAX6037A_ADJ (0.2%) 1.1816 1.1840 1.1864
Initial Output Voltage (Note 6) VouTt Ta=+25°C MAX6037B_ADJ (0.3%) 1.1805 1.1840 1.1875 \
MAX6037C_ADJ (0.5%) 1.1781 1.1840 1.1899
Output Voltage Range VouT 1.184 VIN-0.15 V
. MAX6037A_ADJ 6 25
g}erf)ftijéi\e/r?t”?l?lst;: r;,péle,r%we TeVoUT 1 X6087B/C_ADJ 6 50 | PP™C
Line Regulation (Note 8) AVOUT/AVIN | 2.5V <V|N<5.5V 0.0008 0.013 %V
Sourcing: 0 < loyt £ TmA 0.012 0.078
) Sourcing: TmA < louT £ 5mA 0.014 0.1
Load Regulation AVouUT/AloUT —— %/mA
Sinking: -1mA < louT <0 0.005 0.12
Sinking: -5mA <oyt <-1TmA 0.005 0.12
o Short to GND 33
OUT Short-Circuit Current Isc mA
Short to IN 32
Dropout Voltage (Notes 5, 9) VIN - VouT ISOURCE = TmA, Vout = 5V 40 100 mv
ISOURCE = 5mA, VouT = 5V 190 410
Thermal Hysteresis (Note 3) AVourt/cycle 421 ppm
Long-Term Stability AVouTt/time | 1000h at Ta = +25°C 133 ppm
DYNAMIC
. f=0.1Hz to 10Hz 6 uVp-p
Noise Voltage (Note 10) eouT
f=10Hz to 1kHz 15 uVRMS
ToVout = 0.1% | Initial power-up 360
Turn-On Settling Time iR of final value, VIN = 5V, SHDN pulled Hs
Cout = 0.02uF | from low to high &
Disated (ote 1y ZouT  |Vin = 5V, VSFDN = OV >10 i
g:sggmitléoéla)d Stability Cout 0.02 ’ uF
INPUT
Supply Voltage Range VIN Guaranteed by line regulation test 2.5 55 \
Quiescent Supply Current IIN 200 250 uA
Shutdown Supply Current ISADN VSHDN = OV 0.15 500 nA
,(ANDOLieInélp)ut Bias Current IADy 50 05 +50 nA
MNAXIW 9
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MAX6037

Low-Power, Fixed and Adjustable Reference
with Shutdown in SOT23

ELECTRICAL CHARACTERISTICS—MAX6037_ADJ (VouT = 1.184V to 5V) (continued)

(VIN = VSHDN = +5V, louT = 0, TA = TmIN to Tmax, ADJ shorted to OUT unless otherwise noted. Typical values are at Ta = +25°C.)
(Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
SHUTDOWN (SHDN)
Logic-High Input Voltage VENH 2.5V <VNL5.5Y 2.0 \
Logic-Low Input Voltage VENL 25V <VINS5B.EY 0.7 \
Logic-High Input Current [ENH 2.5V <V|N<5.5VY, VSHDN = VIN -1000 0.15  +1000 nA
Logic-Low Input Current [ENL 2.5V <V|N<5.5V, VSHDN = OV -1000 0.05 +1000 nA

Note 1: All devices are 100% tested at Ta = +25°C and are guaranteed by design for Ta = TMIN to TmaX, as specified.

Note 2: Temperature coefficient is measured by the “box” method, i.e., the maximum AVouyt / VouT is divided by the maximum AT.

Note 3: Thermal hysteresis is defined as the change in +25°C output voltage before and after cycling the device from Timax to
TMIN.

Note 4: Not production tested. Guaranteed by design.

Note 5: Dropout voltage is defined as the minimum differential voltage (VIN - VouT) at which Vout decreases by 1% from its origi-
nal value at ViN = +5.0V.

Note 6: Vouyrt initial accuracy for the MAX6037_ADJ is tested with ADJ shorted to OUT. Actual accuracy will be affected by match-
ing and the temperature coefficient of the external resistors used. Use 1% resistors with low temperature coefficient for
best overall accuracy.

Note 7: The temperature coefficient for the MAX6037_ADJ is specified for the case where ADJ is connected to OUT. For the case
where an external resistive network is used to set the output voltage, actual change in reference output over temperature
will be affected by the temperature coefficient and matching of the external resistors used.

Note 8: The minimum V)N is the greater of +2.5V and (Vout + 0.2V).

Note 9: Vourt set to +5V with an external resistive-divider.

Note 10: Noise for the MAX6037_ADJ is specified for a +1.25V output. Noise is proportional to Vout and is greater for higher output
voltages. In addition, external resistors used to set the output voltage can contribute to noise.

Typical Operating Characteristics

(ViN = +3V for the MAX6037_12 and MAX6037_21; VN = +5V for the MAX6037_25, MAX6037_30, MAX6037_33, and MAX6037_41;
lout =0, Cout = 0.1pF, CiN = 0.1pF, Ta = +25°C, unless otherwise specified.)

MAX6037_25 OUTPUT VOLTAGE MAX6037_12 SUPPLY CURRENT MAX6037_12 SUPPLY CURRENT
vs. TEMPERATURE (Voyr = 2.500V) vs. INPUT VOLTAGE (Voyr = 1.25V) vs. TEMPERATURE (Vgyr = 1.25V)
25100 .20 . 250 .
25075 2 20 // g | g
£ = E Vin=+55V | ES
25050 = Ta=+125°C L L =5 —
s 2 20 " ~1 = -1 |
[NN) [ , = —
< 25025 = e L~ / = g
S 25000 £ w0 b AL S 200
c — S é o —T V=25V
=3 —] > > — IN=+¢.
& 24975 £ 0 A 7 = z L —
S 3 T A 3
2.4950 v P % ‘ 175
180 |—~ Th=-40°C
2.4925 |~ ‘ ‘
24900 170 150
50 95 0 %5 50 75 100 125 25 30 35 40 45 50 55 50 25 0 25 50 75 100 125
TEMPERATURE (°C) INPUT VOLTAGE (V) TEMPERATURE (°C)
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Low-Power, Fixed and Adjustable Reference
with Shutdown in SOT23

lout =0, Cout = 0.1uF, CiN = 0.1uF, Ta = +25°C, unless otherwise specified.)

MAX6037_25 DROPOUT VOLTAGE

vs. SOURCE CURRENT (Vour = 2.500V)

MAX6037_12
LOAD REGULATION (Vour = 1.25V)

600 - 4 ‘ o 6
/ £ Tp=+125°C £
g g 5
500 Ve s = 3 \ s : =
— E E 4
=
£ / N S \ )
o 400 = 2N = 3
= Ta=+125°C // -~ 5 \ 1A= :
— A=+ (W] [N}
S 300 ) // // 2 1 AN 1 2
= e = Ta=-40°C =
5 yyd S |m--doc) f 1y S
200 W = 0 5 0
%’ /// \TA=—4O°C g SINKING CURRENT @
150 3 3
100 ’7/ Ta =425 < SOURCING CURRENT c
| -2
/ ‘ Ta=+125°C
0 -2 . -3
0 2 4 6 8 10 -10 -5 0 5 10
SOURCE CURRENT (mA) OUTPUT CURRENT (mA)
MAX6037_25
MAX6037_12 LINE REGULATION POWER-SUPPLY REJECTION RATIO
vs. TEMPERATURE (Vourt = 1.25V) vs. FREQUENCY (Vourt = 2.500V)
0 5 0 2 30
s s 20 g %
= -20 Ta=+125°C <
5} = 20
= [~ -40 =
S g /’—\\ E 15
[NN) ~ =S o
2 40 Z 60 < < 2
= & S 10
= 8
5 Ta=+25°C -80 5
= | = 05
5 0 Tp=-40°C &
-100 0
-80 -120 -0.5
25 30 35 40 45 50 55 0.001 0.01 01 1 10 100 1000
INPUT VOLTAGE (V) FREQUENCY (kHz)
MAX6037_12 LINE TRANSIENT MAX6037_41 LINE TRANSIENT
(Vour =1.25V) (Vour = 4.096V)
MAX6037 toc1 MAX6037 toc1
..... T T t - _ TTTTeT :ﬁ: i A ?
................ oo, SO 3
1 +33V i 55y
- v 1. -
: D N Vin
AN : \:‘. +3V 5\/
P
: l : Vout Vour
L 1 R AC—COUPLED AC—COUPLED
............ ; e Cour=01uF 1omv/div cleclin i Oyt = 0.0pF 10mV/div
i Cin=0 i Cin=0

MAXIW

400us/div

400us/div

MAX6037_41

Typical Operating Characteristics (continued)
(VIN = +3V for the MAX6037_12 and MAX6037_21; V|N = +5V for the MAX6037_25, MAX6037_30, MAX6037_33, and MAX6037_41;

LOAD REGULATION (Vour = 4.096V)

Ta=-40°C

\

VTAHZS"C I

NN

SN\ T
AN e

SINKING CURRENT

—

SOURC

A4
NG CURRENT ZZ

Ta=+125°C

-5 0
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o

MAX6037 toc06

LEOIXVIN

10

MAX6037_41 SHUTDOWN CURRENT
vs. TEMPERATURE (Vourt = 4.096V)

0 25 50
TEMPERATURE (C)

75

MAX6037_12 LOAD TRANSIENT

(Vour = 1.25V)

MAX6037 toc1
T T

MAX6037 toc09

+10pA

lout
+

-10pA
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AC-COUPLED
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© Cour = 1uF
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MAX6037

Low-Power, Fixed and Adjustable Reference
with Shutdown in SOT23

Typical Operating Characteristics (continued)

(VIN = +3V for the MAX6037_12 and MAX6037_21; V|N = +5V for the MAX6037_25, MAX6037_30, MAX6037_33, and MAX6037_41;
louT =0, Cout = 0.1pF, CiN = 0.1pF, Ta = +25°C, unless otherwise specified.)

MAX6037_12 LOAD TRANSIENT

(Vout = 1.25V)
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........... T lout
: . +
: . .......... : _10“A
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MAX6037_12 LOAD TRANSIENT

(Vout =1.25V)
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Low-Power, Fixed and Adjustable
Reference with Shutdown in SOT23

Typical Operating Characteristics (continued)

(VIN = +3V for the MAX6037_12 and MAX6037_21; V|N = +5V for the MAX6037_25, MAX6037_30, MAX6037_33, and MAX6037_41;
lout =0, Cout = 0.1pF, CiN = 0.1pF, Ta = +25°C, unless otherwise specified.)

MAX6037_12
MAX6037_12 SHUTDOWN TRANSIENT EXITING SHUTDOWN TRANSIENT
(Vour =1.25V) X037 022 (Vour = 1.25V) MAX6037 t0c23
LI B S
a R R R Y
1 VSHDN TPITIN Leendetoito . ] VSN
et GND ok e
: i ? 125V 125V
: oot oo Vour - JVour
LN L 500mV/div "] 500mV/div
Cour=0.02uF : 1 Do Lo Cout =0.02uF
2ms/div 10ps/div
MAX6037_41
MAX6037_41 SHUTDOWN TRANSIENT EXITING SHUTDOWN TRANSIENT
(Vour = 4.096V) (Vour = 4.096V)
MAX6037 toc2 MAXE'M
.................................. o R IRl RS S SR GIt I
........................................... {iemn Jvsmn
oot GND S v toriees| GND
Lt oL +a008v e 14,006V
o e o 1
N S 2vdiv : ] : ot Jovidiv
L T GND AR OSSP T SO GND
Cour=0.02uF - oL . : . QOUTZU-UZHF
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MAX6037_25 LONG-TERM STABILITY
vs. TIME (Voyr = 2.500V)

25015 g
25010
25005
s
525000 p—erm——er— N\ /]
24995
24990
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TWO TYPICAL PARTS
2.4980 : :

0 200 400 600 800 1000
TIME (HOURS)
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MAX6037

Low-Power, Fixed and Adjustable Reference
with Shutdown in SOT23

Typical Operating Characteristics (continued)

(VIN = +3V for the MAX6037_12 and MAX6037_21; V|N = +5V for the MAX6037_25, MAX6037_30, MAX6037_33, and MAX6037_41;
lout =0, Cout = 0.1pF, CiN = 0.1pF, Ta = +25°C, unless otherwise specified.)

MAX6037_41 OUTPUT NOISE MAX6037_12 OUTPUT NOISE
(0.1Hz TO 10Hz) (0.1Hz TO 10Hz)

MAXB037 toc27 MAX6037 toc28

Vour Vour

SRt UL

Vour = 4096V S E vgur=125v

1s/div 1s/div

Note 12: Many of the MAX6037 family Typical Operating Characteristics are extremely similar. The extremes of these characteristics
are found in the MAX6037_12 (1.25V output) and the MAX6037_41 (4.096V output). The Typical Operating Characteristics of
the remainder of the MAX6037 family typically lie between those two extremes and can be estimated based on their output

voltages.
Pin Description Pin Configuration
PIN NAME FUNCTION
Internally connected. (All fixed output
I.C. voltage options.) Do not connect anything TOP VIEW +
to this pin. 1.0y [1] AN [5] our
1 Output Voltage Adjustment Connection. GND |Z O
ADJ Connect a resistor-divider between OUT,
ADJ and GND to set the output voltage. SHDN E Z| IN
(MAX6037_ADJ only).
2 GND Ground () MAX6037_AUKADJ. SOT23
Active-Low Shutdown Input. Pull SHDN
3 SHDN | low to disable the device. Connect SHDN

to IN for normal operation.

Supply Voltage Input. Bypass with a 0.1uF

4 IN ’
to 1uF capacitor to GND.
Reference-Voltage Output. Connect an
5 ouT output capacitor to GND in the 0.02uF to

1uF range.
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Low-Power, Fixed and Adjustable Reference

Detailed Description

The MAX6037 is a family of low-dropout, micropower
voltage references. These devices all feature a shut-
down mode by forcing SHDN low, dropping the quies-
cent current to less than 500nA. The MAX6037 can sink
and source up to 5mA with less than 410mV of dropout
voltage, making them attractive for use in low-voltage
applications. The MAX6037 is available in six fixed out-
put voltages of 1.25V, 2.048V, 2.5V, 3.0V, 3.3V and
4.096V, and an adjustable output version for voltages
between the range of 1.184V and 5V.

Shutdown
The MAX6037 features an active-low shutdown mode.
Pulling SHDN low disables the output and forces the
quiescent current to less than 500nA (typically 50pA).
Connect SHDN to IN for normal operation.

2.5V T0 5.5V INPUT

REFERENCE
IN QUTPUT
out L

MNAXIMN
T MAX6037_ADJ

SHDN ADJ

——0.020F R2

GND 70 1uF
o

AN

* OPTIONAL

Figure 1. MAX6037_ADJ Typical Operating Circuit

with Shutdown in SOT23

MAX6037_ADJ Adjustable Output Voltage
Set the output voltage on the MAX6037_ADJ by placing
a resistor-divider network between OUT, ADJ, and GND
(See Figure 1). Use the following formula to calculate
the output voltage:

R1
Vout = |1+ — |V
OouT ( RQJ ADJ

where Vapy = 1.184V. Set R2 = 1MQ or less. Currents
through Resistor R1 and R2 add to the quiescent supply
current.

Supply Current
The quiescent supply current of the series-mode
MAX6037 family is typically 190uA to 210pA. When the
supply voltage is below the minimum-specified input
voltage during turn-on, the device can draw up to
250uA beyond the nominal supply current. The input
voltage source must be capable of providing this cur-
rent to ensure reliable turn-on.

Thermal Hysteresis
Output voltage hysteresis is the change of output volt-
age at TA = +25°C before and after the device is
cycled over its entire operating temperature range. The
typical thermal hysteresis value is 500ppm.

TEMPERATURE
COEFFICIENT

(ppmy/°C)

OPERATING TEMPERATURE RANGE (Tmax - Tmin) (°C)

Figure 2. Temperature Coefficient vs. Operating Temperature Range for a 1 LSB Maximum Error

MAXIM
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MAX6037

Low-Power, Fixed and Adjustable Reference

with Shutdown in SOT23

Turn-On Time
These devices typically turn on and settle to within
0.1% of their final value in 360us to 3.2ms, depending
on the device. The turn-on time can increase up to
10ms with the device operating at the minimum
dropout voltage and the maximum capacitive load.

Applications Information

Input Bypassing
For the best transient performance, decouple the input
with a 0.1pF to 1uF ceramic capacitor as shown in the
Typical Operating Circuit. Locate the capacitor as
close to IN as possible. No capacitor is necessary if
transient performance is less important.

Output/Load Capacitance
Devices in the MAX6037 family require an output capaci-
tance in the range of 0.02uF to 1pF for frequency stability.

Temperature Coefficient vs. Operating
Temperature Range for a 1 LSB
Maximum Error
In a data converter application, the reference voltage of
the converter must stay within a certain limit to keep the
error in the data converter smaller than the resolution
limit throughout the operating temperature range.
Figure 2 shows the maximum allowable reference volt-
age temperature coefficient to keep the conversion
error to less than 1 LSB, as a function of the operating
temperature range (TMAX - TMIN) with the converter
resolution as a parameter. The graph assumes the ref-
erence voltage temperature coefficient as the only
parameter affecting accuracy.

In reality, the absolute static accuracy of a data con-
verter is dependent on the combination of many para-
meters such as integral nonlinearity, differential
nonlinearity, offset error, gain error, as well as voltage
reference changes.

Ordering Information/Selector Guide (continued)

PART VOLTAGE(V | ACCURAGY% | ' (pomrC) | PIPACKAGE | Cone | wank
MAX6037AAUK25+T 25 0.2 25 5 S0T23-5 us-2 AEJB
MAX6037BAUK25+T 25 0.3 50 5 S0T23-5 us-2 AEJC
MAXB6037CAUK25+T 25 0.5 50 5 80T23-5 us-2 AEJD
MAX6037AAUK30+T 3.0 0.2 25 5 80T23-5 us-2 AEJE
MAX6037BAUK30+T 3.0 0.3 50 5 S0T23-5 us-2 AEJF
MAXB6037CAUK30+T 3.0 0.5 50 580T23-5 us-2 AEJG
MAX6037AAUK33+T 3.3 0.2 25 5 80T23-5 us-2 AEJH
MAX6037BAUK33+T 3.3 0.3 50 5 S0T23-5 us-2 AEJI
MAX6037CAUK33+T 3.3 0.5 50 5 S0T23-5 us-2 AEJJ
MAX6037AAUK41+T 4.096 0.2 25 5 80T23-5 us-2 AEJK
MAXB037BAUK41+T 4.096 0.3 50 5 80T23-5 us-2 AEJL
MAX6037CAUK41+T 4.096 0.5 50 5 S0T23-5 us-2 AEIM
MAX6037AAUKADJ+T** | 1.184 to 5, adjustable 0.2 25 5 S50T23-5 us-2 AEIS
MAX6037BAUKADJ+T** | 1.184 to 5, adjustable 0.3 50 5 S0T23-5 us-2 AEIT
MAX6037CAUKADJ+T** | 1.184 to 5, adjustable 0.5 50 5 S0T23-5 us-2 AEIU

**The accuracy of the MAX6037_ADdJ is dependent on the accuracy of the external resistors. Use 1% resistors with low temperature

coefficient for best overall accuracy.
+Denotes a lead-free package.
T = Tape and reel.

Note: All devices are specified over the -40°C to +125°C operating temperature range.
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Low-Power, Fixed and Adjustable Reference
with Shutdown in SOT23

Package Information

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
go to www.maxim-ic.com/packages.)

(%2
i
ol s 0.25 2
|| "e > ) g
=} A . . . o
‘ ‘ PIN 1 2l LA [Car 0.00 [ 005 | 015 @
E—— ;':‘__‘ﬂ L A2 0.90 1.10 1.30
— b 0.35 0.40 0.50
I I ! c 0.08 0.15 0.20
| D 2.80 2.90 3.00
¢ —qG-———p—— E ¢ - £l E 2.60 2.80 | 3.00
El 1.50 1625 | 175
, , L 0.35 0.45 0.60
L1 0,60 REF
o} Lt e 0.95 BSC.
—_— el 1.90 BSC.
el a a 0° [ 25° ] 8
) —l—c PKG CODES: US-1, U5-2
T0P VIEW SIDE VIEW

|
|
_I—l | ‘ Al
T T
FRONT VIEW

NOTES:

. ALL DIMENSIONS ARE IN MILLIMETERS.
FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM A & LEAD SURFACE.

3. PACKAGE DOUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR. MOLD
FLASH, PROTRUSION OR METAL BURR SHOULD NOT EXCEED 0.25 MM, -,
4, PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING. @Qﬁglﬁé& / V|/JK|/V|
5. MEETS JEDEC MO178, VARIATION AA. PRIPRIETARY INFIRMATION
6. LEADS TO BE COPLANAR WITHIN 0.0 mm, e
7. SOLDER THICKNESS MEASURED AT FLAT SECTION OF LEAD BETWEEN PACKAGE OUTLINE, SOT-23, 5L
0.08mm AND 0.15Smm FROM LEAD TIP. APPROVAL DOCUMENT CONTROL NO. REV: [
21-0057 F /1
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Revision History

REVISION REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 2/04 Initial release —

1 12/07 Updating selector table 1-7,9, 16

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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