MAX6043

Absolute Maximum Ratings

Precision High-Voltage Reference in SOT23

IN 20 GND ..o -0.3V to +42V Junction Temperature Range ...........cccccceeeeee. -65°C to +150°C
OUTF, OUTS to GND.....coeoiiiiiiiicice -0.3V to (V)N + 0.3V) Maximum Junction Temperature ................cccociiiiiiins +150°C
Continuous Power Dissipation (Tp = +70°C) Lead Temperature (soldering, 10S) ......cceevviivreeiiiieeennnnns +300°C
6-Pin SOT23 (derate 7.40mW/°C above +70°C) ...595.20mW Soldering Temperature (reflow)

OUT _ Short-Circuit Duration .............ccocvveeeeiiiieeeeiiiie e 5s RoHS-compliant package.........c.cccoeeenieiiiceiiee +245°C
Operating Temperature Range......................... -40°C to +125°C Packages containing lead(Pb)............ccccooiiiiiinn +240°C
Storage Temperature Range............................ -65°C to +150°C

Package Information
6 SOT23

PACKAGE CODE UG6F+6

Outline Number 21-0058

Land Pattern Number 90-0175

Thermal Resistance, Single-Layer Board

Junction to Ambient (6,4) 185.50°C/W

Junction to Case (8,¢) 75°C/W

Thermal Resistance, Four-Layer Board

Junction to Ambient (6,4) 134.40°C/W

Junction to Case (8,¢) 39°C/W

For the latest package outline information and land patterns (footprints), go to www.maximintegrated.com/packages. Note that a “+”,
“#”, or “” in the package code indicates RoHS status only. Package drawings may show a different suffix character, but the drawing

pertains to the package regardless of RoHS status.

Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer board.
For detailed information on package thermal considerations, refer to www.maximintegrated.com/thermal-tutorial.
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MAX6043 Precision High-Voltage Reference in SOT23

Electrical Characteristics—VouyTt = +2.5V
(VIN =5V, louT = 0, Ta = TmiN to Timax. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX UNITS
OUTPUT
MAX6043A (0.06%) 2.4985 2.5000 2.5015
Output Voltage loyt =0, Ta = +25°C MAX6043B (0.1%) 2.4975 2.5000 2.5025 \Y,
MAX6043C (0.5%) 2.4876 2.5000 2.5125
MAX6043A_25 3 15
Output-Voltage Temperature — ane o o
Coefficient (Note 2) Tp =-40°C to +125°C MAX6043B_25 5 25 ppm/°C
MAX6043C_25 10 65
Ta = +25°C 1 6
Line Regulation (Note 4) 4.5V < V| <40V ppm/V
Tp =-40°C to +125°C 1.5 10
Sourcing, Tp = +25°C 8 70
0 <lpyt < 10mA Ta = -40°C to +125°C 70
Load Regulation (Note 4) ppm/mA
Sinking, Ta =+25°C 70 900
-0.6mA <loyt <OmMA | T, =-40°C to +125°C 900
Output shorted to GND 60
OUT Short-Circuit Current mA
Output shorted to IN -2
Thermal Hysteresis (Note 3) 150 ppm
Long-Term Stability At = 1000hr 150 ppm
DYNAMIC CHARACTERISTICS
0.1Hz to 10Hz 4 uVp_p
Output Noise Voltage
10Hz to 1kHz 7 MVRMS
Turn-On Settling Time To Voyt = 0.05% of final value, Coyt = 50pF 150 us
INPUT
Supply Voltage Range Inferred from line regulation test 4.5 40.0 V
Qui ¢ SUDDIY C . | 0 Ta=+25°C 320 490 A
uiescent Supply Curren T= y
ou Ta = -40°C to +125°C 370 650
www.maximintegrated.com Maxim Integrated | 3
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MAX6043

Precision High-Voltage Reference in SOT23

Electrical Characteristics—VoyTt = +3.3V

(ViN = +10V, lIoyT =0, Ta = TmiN to Tmax- Typical values are at Ty = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX UNITS
OUTPUT
MAX6043A (0.06%) 3.2980 3.3000 3.3020
Output Voltage louT =0, Ta = +25°C MAX6043B (0.1%) 3.2967 3.3000 3.3033 \Y
MAX6043C (0.5%) 3.2836 3.3000 3.3165
MAX6043A_33 3 15
Output-Voltage Temperature _ o R o
Coefficient (Note 2) Tp =-40°C to +125°C MAX6043B_33 5 25 ppm/°C
MAX6043C_33 10 65
Ta=+25°C 1 6
Line Regulation (Note 4) 5.3V =V 40V ppm/V
Ta=-40°C to +125°C 1.5 10
Sourcing, Ta=+25°C 23 70
0 < lpyt = 10mA Ta = -40°C to +125°C 70
Load Regulation (Note 4) ppm/mA
Sinking, Ta=+25°C 100 900
-0.6mA<loyt <OmMA | T, =-40°C to +125°C 900
OUT shorted to GND 60
OUT Short-Circuit Current mA
OUT shorted to IN -2
Thermal Hysteresis (Note 3) 150 ppm
Long-Term Stability At = 1000hr 150 ppm
DYNAMIC CHARACTERISTICS
0.1Hz to 10Hz 5.3 MVp.p
Output Noise Voltage
10Hz to 1kHz 9.5 MVRMS
Turn-On Settling Time To Vout = 0.05% of final value, Coyt = 50pF 180 us
INPUT
Supply Voltage Range Inferred from line regulation test 53 40.0 V
Qui ¢ SUDDIY C . | 0 Ta=+25°C 320 490 A
uiescent Supply Curren ouT = y
Ta=-40°C to +125°C 380 650
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MAX6043

Precision High-Voltage Reference in SOT23

Electrical Characteristics—VouyT = +4.096V

(ViN = +10V, lIoyT =0, Ta = TmiN to Tmax- Typical values are at Ty = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX UNITS
OUTPUT
MAX6043A (0.06%) 4.0935 4.0960 4.0985
Output Voltage louT =0, Ta = +25°C MAX6043B (0.1%) 4.0919 4.0960 4.1001 \Y
MAX6043C (0.5%) 4.0755 4.0960 4.1165
MAX6043A_41 3 15
Output-Voltage Temperature _ o R o
Coefficient (Note 2) Tp =-40°C to +125°C MAX6043B_41 5 25 ppm/°C
MAX6043C_41 10 65
Tp=+25°C 1 6
Line Regulation (Note 4) 6.1V = V| =40V ppm/V
Ta =-40°C to +125°C 1.5 10
Sourcing, Ta=+25°C 19 70
0 <oyt = 10mA Ta = -40°C to +125°C 70
Load Regulation (Note 4) ppm/mA
Sinking, Ta=+25°C 100 900
-0.6mA<loyt <OmMA | T, =-40°C to +125°C 900
OUT shorted to GND 60
OUT Short-Circuit Current mA
OUT shorted to IN -2
Thermal Hysteresis (Note 3) 150 ppm
Long-Term Stability At = 1000hr 150 ppm
DYNAMIC CHARACTERISTICS
0.1Hz to 10Hz 6.6 MVp.p
Output Noise Voltage
10Hz to 1kHz 12 MVRMS
Turn-On Settling Time To VouT = 0.05% of final value, Coyt = 50pF 200 us
INPUT
Supply Voltage Range Inferred from line regulation test 6.1 40.0 V
Qui ¢ SUDDIY C . | 0 Ta=+25°C 320 490 A
uiescent Supply Curren T= g
ou Ta=-40°C to +125°C 380 650
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MAX6043

Precision High-Voltage Reference in SOT23

Electrical Characteristics—VoyTt = +5.0V

(VIN = +15V, loyT =0, Ta = TmiN to Timax- Typical values are at Ty = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX UNITS
OUTPUT
MAX6043A (0.06%) 4.9970 5.0000 5.0030
Output Voltage loyT =0, Ta = +25°C MAX6043B (0.1%) 4.9950 5.0000 5.0050 \Y
MAX6043C (0.5%) 4.9751 5.0000 5.0250
MAX6043A_50 3 15
Output-Voltage Temperature _ o R o
Coefficient (Note 2) Ta =-40°C to +125°C MAX6043B_50 5 25 ppm/°C
MAX6043C_50 10 65
Ta=+25°C 1 6
Line Regulation (Note 4) 7V < V|N £ 40V ppm/V
Tp =-40°C to +125°C 1.5 10
Sourcing, Ta=+25°C 32 70
0 < loyt = 10mA Ta = -40°C to +125°C 70
Load Regulation (Note 4) ppm/mA
Sinking, Ta=+25°C 130 900
-0.6mA<loyT<OmA |7, =-40°C to +125°C 900
OUT shorted to GND 60
OUT Short-Circuit Current mA
OUT shorted to IN -2
Thermal Hysteresis (Note 3) 150 ppm
Long-Term Stability At = 1000hr 150 ppm
DYNAMIC CHARACTERISTICS
0.1Hz to 10Hz 9.5 MVp.p
Output Noise Voltage
10Hz to 1kHz 15 MVRMS
Turn-On Settling Time To Vout = 0.05% of final value, CoyT = 50pF 230 us
INPUT
Supply Voltage Range Inferred from line regulation test 7.0 40.0 V
Qui ¢ SUDDIY G . | 0 Ta=+25°C 320 490 A
uiescent Supply Curren ouT = y
Ta =-40°C to +125°C 380 650
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MAX6043

Precision High-Voltage Reference in SOT23

Electrical Characteristics—Voyt = +10.0V

(VIN = +15V, loyT =0, Ta = TmiN to Timax- Typical values are at Ty = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX UNITS
OUTPUT
MAX6043A (0.05%) 9.9950 10.0000  10.0050
Output Voltage loyT =0, Ta = +25°C MAX6043B (0.1%) 9.9900 10.0000  10.0100 \Y
MAX6043C (0.5%) 9.9500 10.0000  10.0500
MAX6043A_10 3 15
Output-Voltage Temperature _ o R o
Coefficient (Note 2) Ta =-40°C to +125°C MAX6043B_10 5 25 ppm/°C
MAX6043C_10 10 65
Ta=+25°C 1 6
Line Regulation (Note 4) 12V < V|N £ 40V ppm/V
Tp =-40°C to +125°C 1.5 10
Sourcing, Ta=+25°C 16 70
0 <loyt = 10mA Ta = -40°C to +125°C 70
Load Regulation (Note 4) ppm/mA
Sinking, Ta=+25°C 170 900
-0.6mA<loyt SOmMA |7, =-40°C to +125°C 900
OUT shorted to GND 60
OUT Short-Circuit Current mA
OUT shorted to IN -2
Thermal Hysteresis (Note 3) 150 ppm
Long-Term Stability At = 1000hr 150 ppm
DYNAMIC CHARACTERISTICS
0.1Hz to 10Hz 19 MVp.p
Output Noise Voltage
10Hz to 1kHz 30 MVRMS
Turn-On Settling Time To Vout = 0.05% of final value, CoyT = 50pF 390 us
INPUT
Supply Voltage Range Inferred from line regulation test 12.0 40.0 V
Qui ¢ SUDDIY G . | 0 Ta=+25°C 320 490 A
uiescent Supply Curren ouT = y
Ta =-40°C to +125°C 390 650

Note 1: All devices are 100% production tested at Ty = +25°C and guaranteed by design over Tp = TN to Tiax as specified.

Note 2: Temperature coefficient is defined as AVgyT divided by the temperature range.

Note 3: Thermal hysteresis defined as the change in output voltage at T = +25°C before and after cycling the device from Tpax to TMIN-
Note 4: Line and load regulation do not include the effect of self heating.
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MAX6043

Typical Operating Characteristics

Precision High-Voltage Reference in SOT23

(ViN = +5V for VoyT = +2.5V, V|N = +10V for VoyT = +3.3V or +4.096V, V|N = +15V for VoyT = +5V or +10V, IoyT =0, Ta = +25°C,
unless otherwise noted.)
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MAX6043

Precision High-Voltage Reference in SOT23

Typical Operating Characteristics (continued)
(ViN = +5V for VoyT = +2.5V, V|N = +10V for VoyT = +3.3V or +4.096V, V|N = +15V for VoyT = +5V or +10V, IoyT =0, Ta = +25°C,
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MAX6043 Precision High-Voltage Reference in SOT23

Typical Operating Characteristics (continued)

(ViN = +5V for VoyT = +2.5V, V|N = +10V for VoyT = +3.3V or +4.096V, V|N = +15V for VoyT = +5V or +10V, IoyT =0, Ta = +25°C,
unless otherwise noted.)
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MAX6043 Precision High-Voltage Reference in SOT23

Typical Operating Characteristics (continued)

(ViN = +5V for VoyT = +2.5V, V|N = +10V for VoyT = +3.3V or +4.096V, V|N = +15V for VoyT = +5V or +10V, IoyT =0, Ta = +25°C,
unless otherwise noted.)

LOAD TRANSIENT LOAD TRANSIENT
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MAX6043 Precision High-Voltage Reference in SOT23

Typical Operating Characteristics (continued)

(ViN = +5V for VoyT = +2.5V, V|N = +10V for VoyT = +3.3V or +4.096V, V|N = +15V for VoyT = +5V or +10V, IoyT =0, Ta = +25°C,
unless otherwise noted.)
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MAX6043

Pin Description

Precision High-Voltage Reference in SOT23

PIN NAME FUNCTION
1,3 I.C. Internally Connected. Do not connect externally.
GND Ground
4 IN Positive Power-Supply Input
5 OUTF Voltage-Reference Force Output. Connect OUTF to OUTS as close to the device as possible.
OUTF and OUTS do not require a bypass capacitor for stability.
6 OouTS Voltage-Reference Sense Input

Applications Information

Bypassing/Output Capacitance

For the best line-transient performance, decouple the
input with a 0.1pyF ceramic capacitor as shown in the
Typical Operating Circuit. Place the capacitor as close
to IN as possible. When transient performance is less
important, no capacitor is necessary.

The MAX6043 does not require an output capacitor for
stability and is stable with capacitive loads up to 100uF.
In applications where the load or the supply can experi-
ence step changes, a larger output capacitor reduces
the amount of overshoot (undershoot) and improves the
circuit's transient response. Place output capacitors as
close to the device as possible for best performance.

Supply Current

The MAX6043 consumes 320uA of quiescent supply
current. This improved efficiency reduces power dissipa-
tion and extends battery life.

Thermal Hysteresis

Thermal hysteresis is the change in the output voltage at
Ta = +25°C before and after the device is cycled over its
entire operating temperature range. Hysteresis is caused
by differential package stress appearing across the band-
gap core transistors. The typical thermal hysteresis value
is 150ppm.

www.maximintegrated.com

Downloaded from AFFOW.COmM.

Turn-On Time

The MAX6043 typically turns on and settles to within
0.05% of the preset output voltage in 150us.

Short-Circuited Outputs

The MAX6043 features a short-circuit-protected output.
Internal circuitry limits the output current to 60mA when
short-circuiting the output.

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
through the operating temperature range. Figure 1 shows
the maximum allowable reference-voltage 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 param-
eter. The graph assumes the reference-voltage tempera-
ture coefficient as the only parameter affecting accuracy.

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

Maxim Integrated | 13
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MAX6043 Precision High-Voltage Reference in SOT23
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—_— —
— —— —— 14BIT
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0.1 =T
1 10 100
OPERATING TEMPERATURE RANGE (TimAX - TMIN) (°C)
Figure 1. Temperature Coefficient vs. Operating Temperature Range for a 1 LSB Maximum Error
Typical Operating Circuit
INPUT REFERENCE
SUPPLY IN OUTF OUTPUT
(SEE ORDERING
ouTS INFORMATION)
MAX6043
0.1pF* ——
GND
*INPUT CAPACITOR IS OPTIONAL.
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MAX6043 Precision High-Voltage Reference in SOT23

Ordering Information (continued)

OUTPUT VOLTAGE TEMPCO INITIAL ACCURACY
PART V) (PPMPC) ) TOP MARK

MAX6043AAUT41-T 4.096 15 0.06 ABSB
MAX6043BAUT41-T 4.096 20 0.10 ABDU
MAX6043CAUTA1-T 4.096 65 0.50 ABDV
MAX6043AAUT50-T 5.000 15 0.06 ABSC
MAX6043BAUT50-T 5.000 20 0.10 ABDW
MAX6043CAUT50-T 5.000 65 0.50 ABDX
MAX6043AAUT10-T 10.000 15 0.06 ABSD
MAX6043BAUT10-T 10.000 20 0.10 ABDY
MAX6043CAUT10-T 10.000 65 0.50 ABDZ
MAX6043BAUT25+T 2.500 20 0.10 +ABDQ
MAX6043BAUT33+T 3.300 20 0.10 +ABDS
MAX6043BAUT41+T 4.096 20 0.10 +ABDU
MAX6043BAUT50+T 5.000 20 0.10 +ABDW
MAX6043BAUT10+T 10.000 20 0.10 +ABDY
MAX6043CAUT25+T 2.500 65 0.50 +ABDR
MAX6043CAUT33+T 3.300 65 0.50 +ABDT
MAX6043CAUTA1+T 4.096 65 0.50 +ABDV
MAX6043CAUT50+T 5.000 65 0.50 +ABDX
MAX6043CAUT10+T 10.000 65 0.50 +ABDZ

#Denotes an RoHS-compliant device that may include lead that is exempt under the RoHS requirements.
T = Tape and reel.

Chip Information
PROCESS: BiCMOS

www.maximintegrated.com Maxim Integrated | 15
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MAX6043 Precision High-Voltage Reference in SOT23

Revision History

REVISION REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 11/03 Initial release —
Added future product information, updated the Electrical Characteristics and

1 5/04 ) . . 1-6, 11, 12
Typical Operating Characteristics.
Updated the Ordering Information/Selector Guide, Absolute Maximum Ratings,

2 8/12 . } 1,14, 15
and the Package Information sections.
Updated Ordering Information, Absolute Maximum Ratings, added Package

3 119 . . 1,2,14
Information section

4 3/19 Updated Ordering Information 15

5 1/20 Updated Ordering Information 15

6 7/21 Updated Ordering Information 1,15

For pricing, delivery, and ordering information, please visit Maxim Integrated’s online storefront at https://www.maximintegrated.com/en/storefront/storefront.html.

Maxim Integrated cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim Integrated product. No circuit patent licenses
are implied. Maxim Integrated reserves the right to change the circuitry and specifications without notice at any time. The parametric values (min and max limits)
shown in the Electrical Characteristics table are guaranteed. Other parametric values quoted in this data sheet are provided for guidance.

Maxim Integrated and the Maxim Integrated logo are trademarks of Maxim Integrated Products, Inc. © 2021 Maxim Integrated Products, Inc. | 16
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