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MAX6012/6021/6025/
6030/6041/6045/6050

Absolute Maximum Ratings
(Voltages Referenced to GND)

........... -0.3V to +13.5V
-0.3V to (V)N + 0.3V)
..... Continuous

Output Short Circuit to GND or IN (V| < 6V)......
Output Short Circuit to GND or IN (V| 2 6VY)......

SBE. BEN. EROY TN
382807123, BEUTI7L 2R

Continuous Power Dissipation (Tp = +70°C)

3-Pin SOT23-3 (derate 4.0mW/°C above +70°C)
Operating Temperature Range
Storage Temperature Range
................. 60s Lead Temperature (soldering, 10s)

....320mwW
-40°C to +85°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—MAX6012

(VIN =15V, louT = 0, Ta = TpmiN to Tmax, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
OUTPUT
1243 1.247 1.251 \
MAX6012A
Output Volt vV Ta = +25°C 0.32 032 %
utput Voltage = +25°
P g out 1A 1241 1247 1253 | V
MAX6012B
-0.48 0.48 %
Ta=0°Cto +70°C 6 15
. . MAX6012A
Output Voltage Temperature Ta =-40°C to +85°C 6 20 .
- Vout - N ppm/°C
Coefficient (Note 2) Tp =0°C to +70°C 6 25
MAX6012B
Tp =-40°C to +85°C 6 30
. . AVoyrt/
Line Regulation AV 25V=V)ys12.6V 8 80 uviv
IN
Sourcing: 0 | < 500upA 0.12 0.50
Load Regulation AVout/ 9 ouT WV/PA
AlouT | Sinking: -500pA < loyT < 0 0.15  0.60
Short to GND 4
OUT Short-Circuit Current Isc mA
Short to IN 4
Temperature Hysteresis
(Note 3) 130 ppm
R o AVoyt/ = poRo ppm/
Long-Term Stability time 1000hr at Tp = +25°C 50 1000h
DYNAMIC
) f=0.1Hz to 10Hz 12 uVp-p
Noise Voltage eouT
f=10Hz to 10kHz 65 MVRMS
. — AVouyt/ _ _
Ripple Rejection AV VN =5V £100mV, f = 120Hz 86 dB
IN
. ) To Voyt = 0.1% of final value,
Turn-On Settling Time R Cour = 50pF 30 us
Capacitive-Load Stability Range CouT Note 4 0 2.2 nF
INPUT
Supply Voltage Range VIN Guaranteed by line-regulation test 2.5 12.6 V
Quiescent Supply Current N 27 35 HA
Change in Supply Current INVIN |25V <=V)ys12.6V 0.8 2.0 AN
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MAX6012/6021/6025/ =EE. §EH. BrOYT7Ub
6030/6041/6045/6050 3E>S0T23, EFJT77L2X

Electrical Characteristics—MAX6021

(VIN = +5V, louT = 0, Ta = TMmiN to Tmax, unless otherwise noted. Typical values are at Ty = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
OUTPUT
2.043 2.048 2.053 \Y
MAX6021A
Output Volt v Ta = +25°C 024 0.24 %
utput Voltage = +25°
P 9 out | TA 2040 2048 2056 | V
MAX6021B
-0.39 0.39 %
Ta=0°Cto +70°C 6 15
. . MAX6021A
Output Voltage Temperature v Ta =-40°C to +85°C 6 20 PG
Coefficient (Note 2) oL Tp = 0°C to +70°C 6 25 PP
MAX6021B
Tp =-40°C to +85°C 6 30
. . AVoyt/
Line Regulation AV 25V <V)ys12.6V 10 100 pVvIv
IN
Sourcing: 0 < | < 500pA 0.12 0.55
Load Regulation AVour — out uV/uA
Aloyt | Sinking: -500pA < loyT <0 0.18  0.70
Short to GND 4
OUT Short-Circuit Current Isc mA
Short to IN 4
Temperature Hysteresis
(Note 3) 130 ppm
R i AVout/ ~ yogo ppm/
Long-Term Stability time 1000hr at Tp = +25°C 50 1000h
DYNAMIC
) f=0.1Hz to 10Hz 35 uVp-p
Noise Voltage eouT
f=10Hz to 10kHz 105 UVRMS
: I AVout/ - -
Ripple Rejection AV V|N =5V £100mV, f = 120Hz 84 dB
. ) To Voyt = 0.1% of final value,
Turn-On Settling Time R Cout = 50pF 70 us
Capacitive-Load Stability Range Cout Note 4 0 2.2 nF
INPUT
Supply Voltage Range VIN Guaranteed by line-regulation test 2.5 12.6 V
Quiescent Supply Current IIN 27 35 MA
Change in Supply Current INVIN |25V =Vys12.6V 0.8 2.0 HAN
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6030/6041/6045/6050

SEE. BB, BrOYT7ON
3E>SOT23. BFJT77L 2R

Electrical Characteristics—MAX6025

(VIN =15V, louT = 0, Ta = TN to Tax, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
OUTPUT
2495 2500 2.505 \Y,
MAXB6025A
Output Volt vV Ta = +25°C 020 020 %
utput Voltage = +25°
P g our A 2490 2500 2510 | V
MAX6025B
-0.40 0.40 %
Tp =0°Cto +70°C 6 15
. - MAX6025A
Output Voltage Temperature Ta =-40°C to +85°C 6 20 .
Coefficient (Note 2) Vout . . ppm/°C
Tp=0°Cto +70°C 6 25
MAX6025B
Tp =-40°C to +85°C 6 30
. . AVoyrt/
Line Regulation AV (VouT +0.2V) =V |y =126V 15 140 pVvIvV
IN
Sourcing: 0 < | < 500upA 0.14 0.60
Load Regulation AVout/ 9 ouT uV/PA
AlouT | Sinking: -500pA < loyT <0 0.18  0.80
Dropout Voltage VIN- _
(Note 5) Vout loyT = 500pA 100 200 mV
Short to GND
OUT Short-Circuit Current Isc mA
Short to IN
Temperature Hysteresis AVoyt/
(Note 3) time 130 ppm
" AVoyrt/ ~ oro ppm/
Long-Term Stability time 1000hr at Tp = +25°C 50 1000h
DYNAMIC
) f=0.1Hz to 10Hz 50 MVp-p
Noise Voltage eouT
f=10Hz to 10kHz 125 UVRMS
. L AVouyt/ _ _
Ripple Rejection AV V|N =5V £100mV, f = 120Hz 82 dB
IN
) . ) To Vout = 0.1% of final value,
Turn-On Settling Time R Cout = 50pF 85 us
Capacitive-Load Stability Range CouT Note 4 0 2.2 nF
INPUT
Supply Voltage Range VIN Guaranteed by line-regulation test VoyTt + 0.2 12.6 \Y
Quiescent Supply Current IIN 27 35 uA
Change in Supply Current INVIN |25V =V ys12.6V 0.8 2.0 HAN
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MAX6012/6021/6025/ =EE. §EH. BrOYT7Ub
6030/6041/6045/6050 3E>S0T23, EFJT77L2X

Electrical Characteristics—MAX6030

(VIN =15V, louT = 0, Ta = TN to Tax, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
OUTPUT
2,994 3.000 3.006 \Y
MAX6030A
Output Volt v Ta = +25°C 020 020 %
utput Voltage = +25°
P 9 out 1 TA 2988 3000 3.012 | V
MAX6030B
-0.40 0.40 %
Ta=0°Cto +70°C 6 15
. . MAX6030A
Output Voltage Temperature Tp =-40°C to +85°C 6 20 .
- Vout N N ppm/°C
Coefficient (Note 2) Ta = 0°C to +70°C 6 25
MAX6030B
Ta =-40°C to +85°C 6 30
. . AVouyt/
Line Regulation AV (VouT +0.2V) = V|y=12.6V 20 150 uVvIvV
IN
Sourcing: 0 <1 < 500pA 0.14 0.60
Load Regulation AVout/ 9 ouT WV/PA
AloyuT | Sinking: -500pA < IgyT <0 0.18  0.80
Dropout Voltage VIN- _
(Note 5) Vout louT = 500pA 100 200 mV
Short to GND 4
OUT Short-Circuit Current Isc mA
Short to IN 4
Temperature Hysteresis
(Note 3) 130 ppm
K i AVoyt/ = yogo ppm/
Long-Term Stability time 1000hr at Tp = +25°C 50 1000h
DYNAMIC
f=0.1Hz to 10Hz 65 uVp-p
Noise Voltage eouT
f=10Hz to 10kHz 150 MVRMS
. N AVout/ _ _
Ripple Rejection AV ViN =5V £100mV, f = 120Hz 80 dB
IN
. ) To Voyt = 0.1% of final value,
Turn-On Settling Time trR Cour = 50pF 100 us
Capacitive-Load Stability Range CouT Note 4 0 2.2 nF
INPUT
Supply Voltage Range VIN Guaranteed by line-regulation test Vout +0.2 12.6 V
Quiescent Supply Current N 27 35 HA
Change in Supply Current INVIN |25V =V ys12.6V 0.8 2.0 AN
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MAX6012/6021/6025/ =EE. §EH. BrOYT7Ub
6030/6041/6045/6050 3E>S0T23, EFJT77L2X

Electrical Characteristics—MAX6041

(VIN =15V, louT = 0, Ta = TN to Tax, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
OUTPUT
4088 4.096 4.104 \
MAX6041A
Output Volt v Ta = +25°C 020 020 %
utput Voltage = +25°
P 9 out 1 TA 4080 4.096 4112 | V
MAX6041B
-0.39 0.39 %
Ta=0°Cto +70°C 6 15
. . MAX6041A
Output Voltage Temperature Tp =-40°C to +85°C 6 20 .
- Vout N N ppm/°C
Coefficient (Note 2) Ta = 0°C to +70°C 6 25
MAX6041B
Ta =-40°C to +85°C 6 30
. . AVouyt/
Line Regulation AV (VouT +0.2V) = V|y=12.6V 25 160 uVvIvV
IN
Sourcing: 0 <1 < 500pA 0.15 0.70
Load Regulation AVout/ 9 ouT WV/PA
AloyuT | Sinking: -500pA < IgyT <0 020  0.90
Dropout Voltage VIN- _
(Note 5) Vout louT = 500pA 100 200 mV
Short to GND 4
OUT Short-Circuit Current Isc mA
Short to IN 4
Temperature Hysteresis AVoyt/ _ R
(Note 3) time 1000hr at Tp = +25°C 130 ppm
K i AVoyt/ = yogo ppm/
Long-Term Stability time 1000hr at Tp = +25°C 50 1000h
DYNAMIC
f=0.1Hz to 10Hz 100 uVp-p
Noise Voltage eouT
f=10Hz to 10kHz 200 MVRMS
. N AVout/ _ _
Ripple Rejection AV ViN =5V £100mV, f = 120Hz 77 dB
IN
. ) To Voyt = 0.1% of final value,
Turn-On Settling Time trR Cour = 50pF 160 us
Capacitive-Load Stability Range CouT Note 4 0 2.2 nF
INPUT
Supply Voltage Range VIN Guaranteed by line-regulation test Vout +0.2 12.6 V
Quiescent Supply Current N 27 35 HA
Change in Supply Current INVIN |25V =V ys12.6V 0.8 2.0 AN
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MAX6012/6021/6025/ =EE. §EH. BrOYT7Ub
6030/6041/6045/6050 3E>S0T23, EFJT77L2X

Electrical Characteristics—MAX6045

(VIN =15V, louT = 0, Ta = TN to Tax, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
OUTPUT
4491 4500 4.509 \Y
MAX6045A
Output Volt v Ta = +25°C 020 020 %
utput Voltage = +25°
P 9 out 1 TA 4482 4500 4518 | V
MAX6045B
-0.40 0.40 %
Ta=0°Cto +70°C 6 15
. . MAX6045A
Output Voltage Temperature Tp =-40°C to +85°C 6 20 .
- Vout N N ppm/°C
Coefficient (Note 2) Ta = 0°C to +70°C 6 25
MAX6045B
Ta =-40°C to +85°C 6 30
. . AVouyt/
Line Regulation AV (VouT +0.2V) = V|y=12.6V 25 160 uVvIvV
IN
Sourcing: 0 <1 < 500pA 0.16 0.80
Load Regulation AVout/ 9 ouT WV/PA
Aloyt | Sinking: -500pA < loyT <0 022  1.00
Dropout Voltage VIN- _
(Note 5) Vout louT = 500pA 100 200 mV
Short to GND 4
OUT Short-Circuit Current Isc mA
Short to IN 4
Temperature Hysteresis AVoyt/
(Note 3) time 130 ppm
R . AVoyt/ _ o ppm/
Long-Term Stability time 1000hr at Tp = +25°C 50 1000h
DYNAMIC
f=0.1Hz to 10Hz 110 uVp-p
Noise Voltage eouT
f=10Hz to 10kHz 215 MVRMS
. N AVout/ _ _
Ripple Rejection AV ViN =5V £100mV, f = 120Hz 76 dB
IN
. ) To Voyt = 0.1% of final value,
Turn-On Settling Time trR Cour = 50pF 180 us
Capacitive-Load Stability Range CouT Note 4 0 2.2 nF
INPUT
Supply Voltage Range VIN Guaranteed by line-regulation test Vout +0.2 12.6 V
Quiescent Supply Current N 27 35 HA
Change in Supply Current INVIN |25V =V ys12.6V 0.8 2.0 AN
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MAX6012/6021/6025/ =EE. §EH. BrOYT7Ub
6030/6041/6045/6050 3E>S0T23, EFJT77L2X

Electrical Characteristics—MAX6050

(VIN =15V, louT =0, Ta = TpmiN to Tmax, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
OUTPUT
4990 5.000 5.010 \Y
MAX6050A
Output Volt v T = +25°C 020 020 %
utput Voltage = +25°
P 9 out | TA 4980 5000 5020 | V
MAX6050B
-0.40 0.40 %
Tp =0°C to +70°C 6 15
T 40°C to +85°C MAXG050A 6 20
= _ o o + o
OutpL.Jt.VoItage Temperature TCVout A ppm/°C
Coefficient (Note 2) Ta = 0°C to +70°C 6 25
MAX6050B
Tp =-40°C to +85°C 6 30
. . AVout/
Line Regulation AV (VouT +0.2V) =V |y =126V 25 160 uviv
IN
Sourcing: 0 <1 < 500pA 0.17 0.85
Load Regulation AVout/ 9 ouT s UV/PA
Aloyt | Sinking: -500pA < loyT <0 024 110
Dropout Voltage VIN- _
(Note 5) Vout louT = 500pA 100 200 mV
Short to GND 4
OUT Short-Circuit Current Isc mA
Short to IN 4
Temperature Hysteresis
(Note 3) 130 ppm
K i AVoyt/ = yoge ppm/
Long-Term Stability time 1000hr at Tp = +25°C 50 1000h
DYNAMIC
f=0.1Hz to 10Hz 120 uVp-p
Noise Voltage eouT
f=10Hz to 10kHz 240 MVRMS
. N AVout/ _ _
Ripple Rejection AV ViN =5V £100mV, f = 120Hz 72 dB
IN
. ) To Voyt = 0.1% of final value,
Turn-On Settling Time tr Cour = 50pF 220 us
Capacitive-Load Stability Range CouT Note 4 0 2.2 nF
INPUT
Supply Voltage Range VIN Guaranteed by line-regulation test Vout +0.2 12.6 V
Quiescent Supply Current N 27 35 HA
Change in Supply Current INVIN |25V =Vys12.6V 0.8 2.0 AN

Note 1: All devices are 100% production tested at Tp = +25°C and are guaranteed by design for Ta = TN to Tmax, as specified.
Note 2: Temperature Coefficient is measured by the “box” method, i.e., the maximum AVoyT is divided by the maximum At.

Note 3: Temperature Hysteresis is defined as the change in +25°C output voltage before and after cycling the device from TN to Tiax-
Note 4: Not production tested. Guaranteed by design.

Note 5: Dropout voltage is the minimum input voltage at which Voyt changes <0.2% from VoyT at V|y = 5.0V (V|y = 5.5V for MAX6050).
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SBE. BEN. EROY TN
382807123, BEUTI7L 2R

(VN = +5V for MAX6012/21/25/30/41/45, V| = +5.5V for MAX6050; IoyT = 0; T = +25°C; unless otherwise noted.) (Note 6)

MAX6012/6021/6025/
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SEE. BB, BrOYT7ON
3E>SOT23. BFJT77L 2R

(VN = +5V for MAX6012/21/25/30/41/45, V)N = +5.5V for MAX6050; IoyT = 0; T = +25°C; unless otherwise noted.) (Note 6)

MAX6012/6021/6025/
6030/6041/6045/6050
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20pV/div

MAX6050
POWER-SUPPLY REJECTION
vs. FREQUENCY

E Ve = 5.5V £0.25V

1k 10k 100k
FREQUENCY (Hz)

MAX6050
OUTPUT IMPEDANCE
vs. FREQUENCY

L §
MAX6012-14
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FREQUENCY (Hz)

100k

MAX6050
0.1Hz TO 10Hz OUTPUT NOISE

MAX6012-17

1sec/div
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SUPPLY CURRENT (1A)
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35

30
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VIN
1V/div

Vourt
1V/div

SUPPLY CURRENT
vs. INPUT VOLTAGE
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/
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VN =125V
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\
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ViN=2.5V (MAX601‘2/MAX6025 ONLY)
40 200 0 20 40 60 80 100

TEMPERATURE (°C)

MAX6012
TURN-ON TRANSIENT

MAX6012-18
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MAX6012/6021/6025/
6030/6041/6045/6050

REIEFEERSE)

(VN = +5V for MAX6012/21/25/30/41/45, V)N = +5.5V for MAX6050; IoyT = 0; T = +25°C; unless otherwise noted.) (Note 6)

lout
40uA/div

Voutr
20mV/div

lout
1mA/div

Voutr
0.2V/div

VIN
200mV/div

Voutr
100mV/div

MAX6012
LOAD-TRANSIENT RESPONSE

MAX6012-19

10us/div

louT = £25pA, AC-COUPLED

MAX6012
LOAD-TRANSIENT RESPONSE

MAX6012-22
i

10ms/div
louT = £500uA, AC-COUPLED

MAX6050

LINE-TRANSIENT RESPONSE

MAX6012-25

2us/div
VN = 5.5V +0.25V, AC-COUPLED

www.maximintegrated.com/jp

1 +25pA

1 -25uA

- +500pA

-500pA

lout
50uA/div

Vout
50mV/div

lout
500pA/div

Vout
200mV/div

MAX6

SBE. BEN. EROY TN
382807123, BEUTI7L 2R

050

LOAD-TRANSIENT RESPONSE

20ms/div

Vin = 5.5V, louT = £25A, AC-COUPLED

MAX6050

LOAD-TRANSIE

NT RESPONSE

MAX6012-20

VIN
2V/div

Vout
2V/div

MAX6012-23

VIN
200mV/div

Voutr
100mV/div

20ps/div
ViN = 5.5V, loyT = £500uA, AC-COUPLED

MAX6050

TURN-ON TRANSIENT

10us/div

MAX6012

LINE-TRANSIENT RESPONSE

MAX6012-21

2.5us/div

VN =5V +0.25V, AC-COUPLED

Note 6: Many of the Typical Operating Characteristics of the MAX6012 family are
extremely similar. The extremes of these characteristics are found in the
MAX6012 (1.2V output) and the MAX6050 (5.0V output). The Typical
Operating Characteristics of the remainder of the MAX6012 family typically
lie between these two extremes and can be estimated based on their output

voltage.
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MAX6012/6021/6025/
6030/6041/6045/6050
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MAX6012/6021/6025/
6030/6041/6045/6050
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SEE. BB, BrOYT7ON
3E>SOT23. BFJT77L 2R

EVEE

TOP VIEW

MAX6012

N [1] maxeo21
MAX6025
MAX6030 [3] enp
MAX6041
ouT IZ MAX6045
MAX6050

SO0T23-3

Fv 15
TRANSISTOR COUNT: 70
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MAX6012/6021/6025/ =EE. §EH. BrOYT7Ub
6030/6041/6045/6050 3E>S0T23, EFJT77L2X

Ny —

B/ S r—REIERS KO T R \— (T M) > Nidwww.maximintegrated.com/jp/packaging 2B L C< 220\, BB, /Sy o —T0—
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NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH,.

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15Smm <006,

3. CONTROLLING DIMENSION: MILLIMETERS.

4., REFERENCE JEDEC TO236-VARIATION AB.

5. LEADS TO BE COPLANAR WITHIN 0.10mm,

%DIMENSIDNS MEASURED AT FLAT SECTION OF LEAD BETWEEN 0.08mm AND 0.15Smm FROM LEAD TIP.
MARKING SHOWN IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

8. MATERIAL MUST COMPLY WITH BANNED AND RESTRICTED SUBSTANCES SPEC # 10-0131.

9. ALL DIMENSIONS APPLY TO BOTH LEADED (=) AND PbFREE <+> PKG. CODES.

INCHES MILLIMETERS

DIM| MIN NOM | MAX MIN NOM MAX
A | 0.035 |0.0394| 0.044 | 0.890 | 1.000 | 1120
Al | 0.0004|0.0024| 0.004 | 0.010 | 0.060 | 0.100
b | 0012 |00165| 0.020 | 0.300 | 0.420 | 0.500

bl | 0.012 0.018 | 0.300 0.450
c | 0.003 |0047 | 0071 | 0085 | 0120 | 0.180
cl | 0.003 0.071 | 0.080 0.160

D [0110 0115 | 0120 | 2800 | 2920 | 3.040
E [0.047 [00512] 0.055 | 1.200 | 1.30 1.400
e 0.037 BSC. 0.950 BSC.
el 0.075 BSC. 1.900 BSC.
H |0.083 |0.0925| 0104 | 2100 | 2.350 | 2640
L [0.015 |0.0205] 0.023 | 0,400 | 0.520 | 0.600

[ 0.021 REF 0.54 REF
S | 0018 |00213|0.024 | 045 | 0.540| 0.60 A
maxim
o 0° 2° 8° 0° 2 8° integrated.
PKG CODES: U3-1, U3-2, U3-5 TITLE:
PACKAGE OUTLINE, 3L SOT-23
APPROVAL DOCUMENT CONTROL NO. REV. 2
—DRAWING NOT TO SCALE- 21-0051 J /2
maxim
integrated.
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