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MAX6012/MAX6021/MAX6025/MAX6030/MAX6041/

INAKXI WV

SOT23

a 0.2%(max)
O 15ppm/ (max)
a 35pA(max)
0 VN 0.8pA/NV
O + 500pA
O 100mV 500pA
O 0.12uVv/pA
O 8uv/v
0 CLOAD 0O 2.2nF
PIN- SOT
PART TEMP. RANGE PACKAGE TOP MARK
MAX6012AEUR-T -40°C to +85°C 3 SOT23-3 FZAP
MAXB012BEUR-T -40°C to +85°C 3 SOT23-3 FZDA
MAX6021AEUR-T -40°C to +85°C 3 SOT23-3 FZAU
MAXB021BEUR-T -40°C to +85°C 3 SOT23-3 FZDF
MAXB025AEUR-T -40°C to +85°C 3 SOT23-3 FZAQ
MAXB025BEUR-T -40°C to +85°C 3 SOT23-3 FzZDB
MAX6030AEUR-T -40°C to +85°C 3 SOT23-3 FZDW
MAXB030BEUR-T -40°C to +85°C 3 SOT23-3 FzZDV
MAX6041AEUR-T -40°C to +85°C 3 SOT23-3 FZAR
MAXB041BEUR-T -40°C to +85°C 3 SOT23-3 FzZDC
MAX6045AEUR-T -40°C to +85°C 3 SOT23-3 FZAS
MAXB6045BEUR-T -40°C to +85°C 3 SOT23-3 FzDD
MAX6050AEUR-T -40°C to +85°C 3 SOT23-3 FZAT
MAXB050BEUR-T -40°C to +85°C 3 SOT23-3 FZDE
+SUPPLY INPUT (SEE SELECTOR GUIDE)
IN
i 0T REFERENCE
MAX6012 out
MAX6021
— MAX6025
MAX6030
MAX6041
s
51 «
GND T 2.2nF MAX
Py
= -
B *CAPACITORS ARE OPTIONAL

MAX6045/MAX6050 3 SOT23
15ppm/
0.2%
27upA 500pA
2
MAX6012
0.8pA/NV
2.2nF
OUTPUT
PART VOLTAGE (V) INPUT VOLTAGE (V)
MAX6012 1.250 2510126
MAX6021 2.048 2510 12.6
MAX6025 2.500 (Vout + 200mV) to 12.6
MAX6030 3.000 (Vout + 200mV) to 12.6
MAX6041 4.096 (Vout + 200mV) to 12.6
MAX6045 4.500 (VouT + 200mV) to 12.6
MAX6050 5.000 (VouT + 200mV) to 12.6
N AXIMW

Maxim Integrated Products 1

http://www.maxim-ic.com
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MAX6012/6021/6025/6030/6041/6045/6050

3 SO0T23

ABSOLUTE MAXIMUM RATINGS

(Voltages Referenced to GND)

Output Short Circuit to GND or IN (VIN < 6V) ...
Output Short Circuit to GND or IN (VN2 6V) ...

.-0.3Vto +13.5V
-0.3Vto (VIN + 0.3V)
........ Continuous

Continuous Power Dissipation (Ta = +70°C)

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

...320mW
-40°C to +85°C
-65°C to +150°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 = +5V, louT =0, TAa = TMIN t0 TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER ‘ SYMBOL ’ CONDITIONS ‘ MIN TYP MAX | UNITS
OUTPUT
1.246  1.250 1.254 V
MAX6012A
Output Volt v Ta = +25°C 032 032 %
utput Voltage =+
P 9 out A 1.244 1.250 1.256 \
MAX6012B
-0.48 0.48 %
Ta = 0°C to +70°C 6 15
- - MAX6012A
Output Voltage Temperature v Ta =-40°C to +85°C 6 20 MG
Coefficient (Note 2) ouT Ta = 0°C to +70°C 6 25 PP
MAX6012B
Ta = -40°C to +85°C 6 30
Line Regulation A\A/\?hf/ 25V <Vin< 12,6V 8 80 | pvv
Sourcing: 0 < < 500pA 0.12 0.50
Load Regulation AVourt/ ourcing out M LV/pA
Alout Sinking: -500pA < louT <0 0.15 0.60
o Short to GND 4
OUT Short-Circuit Current Isc mA
Short to IN 4
Temperature Hysteresis
(Note 3) 130 ppm
o AVout/ _ L oro ppm/
Long-Term Stability fime 1000h at Ta = +25°C 50 1000h
DYNAMIC
) f=0.1Hz to 10Hz 25 puVp-p
Noise Voltage eouT
f = 10Hz to 10kHz 65 UVRMS
Ripple Rejection A\A/\%L,JJ/ ViN = 5V £100mV, f = 120Hz 86 dB
Turn-On Settling Time tR To Vout = 0.1% of final value, Coyt = 50pF 30 us
Capacitive-Load Stability Range | Court (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 pA
Change in Supply Current IIN/VIN 25V<ViNs12.6V 0.8 2.0 uA/N
2 W AXI/W




3 S0T23

ELECTRICAL CHARACTERISTICS—MAX6021

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

PARAMETER | sYMBOL | CONDITIONS | MIN  TYP  MAX [ UNITS
OUTPUT
2.043 2.048 2.053 vV
MAX6021A
Output Voltage V. Ta = +25°C 024 024 %
u =
P 9 ouT | TA 2040 2048 2056 | V
MAX6021B
-0.39 0.39 %
Ta = 0°C to +70°C 6 15
- - MAX6021A
Output Voltage Temperature v Ta =-40°C to +85°C 6 20 MG
Coefficient (Note 2) out Ta = 0°C to +70°C 6 25 PP
MAX6021B
Ta = -40°C to +85°C 6 30
Line Regulation AX\%T/ 25V < V<126V 10 100 | pvv
Sourcing: 0 < < 500pA 0.12 0.55
Load Regulation AVout/ — 9 out H uV/uA
Alout | Sinking: -500pA < louT <0 0.18 0.70
o Short to GND 4
OUT Short-Circuit Current Isc mA
Short to IN 4
Temperature Hysteresis
(Note 3) 130 ppm
i AVout/ _ oro ppm/
Long-Term Stability Hime 1000h at Ta = +25°C 50 1000h
DYNAMIC
) f=0.1Hzto 10Hz 40 uVp-p
Noise Voltage eouT
f = 10Hz to 10kHz 105 UVRMS
Ripple Rejection A\A/\?K‘T/ VIN =5V £100mV, f = 120Hz 84 dB
Turn-On Settling Time tR To Vout = 0.1% of final value, Coyt = 50pF 70 ys
Capacitive-Load Stability Range | Court (Note 4) 0 2.2 nF
INPUT
Supply Voltage Range VIN Guaranteed by line-regulation test 2.5 12.6 \
Quiescent Supply Current [N 27 35 pA
Change in Supply Current IIN/VIN 25VVins12.6V 0.8 2.0 ANV
MAXI/WV 3
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3 SO0T23

ELECTRICAL CHARACTERISTICS—MAX6025

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

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

PARAMETER | sYMBOL | CONDITIONS | MIN  TYP  MAX [ UNITS
OUTPUT
2495 2500 2505 \Y
MAX6025A
Output Voltage V. Ta = +25°C 020 020 %
utpu -+
P 9 ouT | A 2490 2500 2510 | V
MAX6025B
-0.40 0.40 %
Ta =0°C to +70°C 6 15
- - MAXB025A
Output Voltage Temperature v Ta =-40°C to +85°C 6 20 e
Coefficient (Note 2) out Ta = 0°C to +70°C 6 25 PP
MAX6025B
Ta =-40°C to +85°C 6 30
Line Regulation AX\C;KT/ (VOUT + 0.2V) < Vi < 12.6V 15 140 | pvnv
Sourcing: 0 < | < 500pA 0.14 0.60
Load Regulation AvVout/ — 9 out H uV/uA
AlouT | Sinking: -500uA < loyT <0 0.18 0.80
Dropout Voltage VIN - _
(Note 5) Vour louT = 500pA 100 200 mv
o Short to GND 4
OUT Short-Circuit Current Isc mA
Short to IN 4
Temperature Hysteresis AVouT/
(Note 3) time 130 ppm
o AVout/ _ Loro ppm/
Long-Term Stability Hime 1000h at Ta = +25°C 50 1000h
DYNAMIC
, f=0.1Hz to 10Hz 60 uVp-p
Noise Voltage eouT
f = 10Hz to 10kHz 125 HVRMS
Ripple Rejection AX\?K]T/ VIN =5V £100mV, f = 120Hz 82 dB
Turn-On Settling Time tR To Vout = 0.1% of final value, 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 Vout + 0.2 12.6 \
Quiescent Supply Current [N 27 35 pA
Change in Supply Current IIN/VIN (Vout +0.2V) VN 12,6V 0.8 2.0 uAN

4 MAXIMN




3 S0T23

ELECTRICAL CHARACTERISTICS—MAX6030

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

PARAMETER | sYMBOL | CONDITIONS | MIN  TYP  MAX [ UNITS
OUTPUT
2994 3.000 3.006 vV
MAXB6030A
Output Voltage V. Ta = +25°C 020 020 %
utpu -+
P 9 ouT | A 2988 3000 3012 V
MAX6030B
-0.40 0.40 %
Ta =0°C to +70°C 6 15
- - MAXB030A
Output Voltage Temperature v Ta =-40°C to +85°C 6 20 MG
Coefficient (Note 2) out Ta = 0°C to +70°C 6 25 PP
MAX6030B
Ta =-40°C to +85°C 6 30
Line Regulation AX\%T/ (VouT) +0.2V) < VN < 12.6V 20 150 | PV
Sourcing: 0 < < 500pA 0.14 0.60
Load Regulation AVout/ — 9 out H uV/uA
AlouT | Sinking: -500uA < loyT <0 0.18 0.80
Dropout Voltage VIN - _
(Note 5) Vour louT = 500pA 100 200 mv
o Short to GND 4
OUT Short-Circuit Current Isc mA
Short to IN 4
Temperature Hysteresis
(Note 3) 130 ppm
o AVout/ L oro ppm/
Long-Term Stability fime 1000h at Ta = +25°C 50 1000h
DYNAMIC
) f=0.1Hz to 10Hz 75 puVp-p
Noise Voltage eouT
f = 10Hz to 10kHz 150 UVRMS
Ripple Rejection A\A/\C;KT/ ViN = 5V £100mV, f = 120Hz 80 dB
Turn-On Settling Time tR To Vout = 0.1% of final value, Coyt = 50pF 100 us
Capacitive-Load Stability Range | Court (Note 4) 0 2.2 nF
INPUT
Supply Voltage Range VIN Guaranteed by line-regulation test VouTt + 0.2 12.6 Y
Quiescent Supply Current [N 27 35 pA
Change in Supply Current IN/VIN (Vout+0.2V) < ViN< 12.6V 0.8 2.0 WAV
W AXIW 5
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3 SO0T23

ELECTRICAL CHARACTERISTICS—MAX6041

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

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

PARAMETER | sYmBOL | CONDITIONS | MIN  TYP  MAX [ UNITS
OUTPUT
4.088 4.096 4.104 \Y
MAX6041A
Output Voltage V. Ta = +25°C 020 020 %
utpu -+
P 9 ouT | A 4080 4096 4112 | V
MAX6041B
-0.39 0.39 %
Ta = 0°C to +70°C 6 15
- - MAXB041A
Output Voltage Temperature v Ta =-40°C to +85°C 6 20 e
Coefficient (Note 2) out Ta = 0°C to +70°C 6 25 PP
MAX6041B
Ta = -40°C to +85°C 6 30
Line Regulation AX\C;KT/ (VOUT + 0.2V) < Vi < 12.6V 25 160 | PV
Sourcing: 0 < | < 500pA 0.15 0.70
Load Regulation AvVout/ — 9 out H uV/uA
AlouT | Sinking: -500uA < loyT < 0 0.20 0.90
Dropout Voltage VIN - B
(Note 5) Vour louT = 500pA 100 200 mv
o Short to GND 4
OUT Short-Circuit Current Isc mA
Short to IN 4
Temperature Hysteresis AVout/ _ o
(Note 3) Hime 1000h at Ta = +25°C 130 ppm
o AVout/ _ Loro ppm/
Long-Term Stability Hime 1000h at Ta = +25°C 50 1000h
DYNAMIC
, f=0.1Hzto 10Hz 100 uVp-p
Noise Voltage eouT
f=10Hz to 10kHz 200 uVRMS
Ripple Rejection AX\C/’K‘T/ VIN = 5V = 100mV, f = 120Hz 77 dB
Turn-On Settling Time tR To Vout = 0.1% of final value, Cout = 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 \
Quiescent Supply Current [N 27 35 pA
Change in Supply Current IIN/VIN (Vout +0.2V) VN 12,6V 0.8 2.0 uAN

6 MAXIMN




3 S0T23

ELECTRICAL CHARACTERISTICS—MAX6045

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

0S09/S5109/1k09/0€09/5209/1209/C F09XVIN

PARAMETER | sSYmMBOL | CONDITIONS | MIN  TYP  MAX | UNITS
OUTPUT
4.491 4500  4.509 Vv
MAXB6045A
Output Voltage V. Ta = +25°C 0-20 020 %
utpu -+
P 9 ouT | A 4482 4500 4518 | V
MAX6045B
-0.40 0.40 %
Ta = 0°C to +70°C 6 15
- - MAX6045A
Output Voltage Temperature v Ta =-40°C to +85°C 6 20 MG
Coefficient (Note 2) out Ta = 0°C to +70°C 6 25 PP
MAX6045B
Ta = -40°C to +85°C 6 30
Line Regulation AX\C/’KT/ (VOUT + 0.2V) < Vi < 12.6V 25 160 | PV
Sourcing: 0 < < 500pA 0.16 0.80
Load Regulation AVout/ — 9 out H uV/uA
Alout | Sinking: -500pA < louT <0 0.22 1.00
Dropout Voltage VIN - _
(Note 5) Vour louT = 500pA 100 200 mv
o Short to GND 4
OUT Short-Circuit Current Isc mA
Short to IN 4
Temperature Hysteresis AVouT/
(Note 3) time 130 bpm
" AVout/ _ oro ppm/
Long-Term Stability Hime 1000h at Ta = +25°C 50 1000h
DYNAMIC
) f=0.1Hzto 10Hz 110 uVp-p
Noise Voltage eouT
f =10Hz to 10kHz 215 uVRMS
Ripple Rejection AX\C/’K‘T/ VIN = 5V £100mV, f = 120Hz 76 dB
Turn-On Settling Time tR To Vout = 0.1% of final value, Cout = 50pF 180 us
Capacitive-Load Stability Range | Court (Note 4) 0 2.2 nF
INPUT
Supply Voltage Range VIN Guaranteed by line-regulation test VouT + 0.2 12.6 \
Quiescent Supply Current [N 27 35 pA
Change in Supply Current IIN/VIN (Vout +0.2V) s VN 12,6V 0.8 2.0 ANV

MAXIMN 7




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

3 SO0T23

ELECTRICAL CHARACTERISTICS—MAX6050

(VIN = +5.5V, louT = 0, TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
OUTPUT
4990 5.000 5.010 Vv
MAXB6050A
Output Voltage V. Ta = +25°C 020 020 %
utpu -+
P 9 ouT | A 4980 5000 5020 | V
MAX6050B
-0.40 0.40 %
Ta =0°C to +70°C 6 15
T 40°C to +85°C MAXBOS0A 6 20
Output Voltage Temperature A== o+ o
Coefficient (Note 2) TCVour Ta = 0°C to +70°C 6 25 ppm/*C
MAX6050B
Ta =-40°C to +85°C 6 30
Line Regulation AZ\C/’ILI{IT/ (VOUT + 0.2V) < Vi < 12.6V 25 160 | PV
Sourcing: 0 < < 500pA 0.17 0.85
Load Regulation AVout/ — 9 out H uV/uA
Alout | Sinking: -500pA < louT <0 0.24 1.10
Dropout Voltage VIN - _
(Note 5) Vour louT = 500pA 100 200 mv
o Short to GND 4
OUT Short-Circuit Current Isc mA
Short to IN 4
Temperature Hysteresis
(Note 3) 130 ppm
" AVout/ _ oro ppm/
Long-Term Stability Hime 1000h at Ta = +25°C 50 1000h
DYNAMIC
) f=0.1Hzto 10Hz 120 uVp-p
Noise Voltage eouT
f =10Hz to 10kHz 240 HVRMS
Ripple Rejection AX\C/’K‘T/ VIN = 5V £100mV, f = 120Hz 72 dB
Turn-On Settling Time tR To Vout = 0.1% of final value, Cout = 50pF 220 us
Capacitive-Load Stability Range | Court (Note 4) 0 2.2 nF
INPUT
Supply Voltage Range VIN Guaranteed by line-regulation test VouT + 0.2 12.6 \
Quiescent Supply Current [N 27 35 pA
Change in Supply Current IIN/VIN (Vout +0.2V) s VN 12,6V 0.8 2.0 uAN

Note 1: All devices are 100% production 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 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 TmiN to TmAX.
Note 4: Not production tested. Guaranteed by design.

Note 5: Dropout voltage is the minimum input voltage at which VouTt changes <0.2% from Vout at VIN = 5.0V (VIN = 5.5V for MAX6050).

8 MAXIMN
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S0T23

(VIN = +5V for MAX6012/21/25/30/41/45, VIN = +5.5V for MAXB050; loyuT = 0; TAa = +25°C; unless otherwise noted.) (Note 6)

MAX6012
OUTPUT VOLTAGE
TEMPERATURE DRIFT
12510 -
| — g
12505 Z
12500
12495
=
512
1.2485 //
1.2480 /4/
THREE ]
12475 // TYPICAL PARTS
12470 [
40 20 0 20 40 60 80 100
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MAX6012/6021/6025/6030/6041/6045/6050

3 SO0T23

( )

(VIN = +5V for MAX6012/21/25/30/41/45, VIN = +5.5V for MAX6050; louT = 0; Ta = +25°C; unless otherwise noted.) (Note 6)

MAX6012 MAX6050
POWER-SUPPLY REJECTION POWER-SUPPLY REJECTION SUPPLY CURRENT
vs. FREQUENCY vs. FREQUENCY vs. INPUT VOLTAGE
100 o 100 40 - . ‘ o
£ 33 | VALID OVER SPECIFIED <
y Sl £ Vi (MIN) TO Vi (MAX) g
/ = 36 |-FOR EACH PART
10 10 T oy
=3 s = 3 -
L /
E E % 30 7
5 1 = 1 o LT
o o E 28 /l
2 % A
w /
0.1 0.1 24
22
0.01 0.01 20
100 1k 10k 100k 1M 1OM 10100 1k 10k 100k 1M 1OM 2 4 6 8 10 12 14
FREQUENCY (Hz) FREQUENCY (Hz) INPUT VOLTAGE (V)
MAX6012 MAX6050
OUTPUT IMPEDANCE OUTPUT IMPEDANCE SUPPLY CURRENT
vs. FREQUENCY vs. FREQUENCY vs. TEMPERATURE
S e A AR A R AL BE AIH 1K T T 40 o
/ Vol E z
S 100 [ e T 100 |- = 3
g g = Vi =125V
= / =} / =
= = z |
g 10 [ A § S{OJ EATHL BACCIERL WAL AL A =R Vin=75Y
5 { = / ~ |
% % :50 ViN=55V
S g HHH-HE L LR S 4 Hy Ll (L LR LR L L 2 |
/ T Vi = 2.5V (MAX6012/MAX6025 ONLY)
I ———— L —— of LA O 20 ‘ ‘ ‘ ‘ ‘
001 01 1 10 100 1k 10k 100k 1M 001 01 1 10 100 1k 10k 100k 1M 40 20 0 20 40 60 80 100
FREQUENCY (Hz) FREQUENCY (Hz) TEMPERATURE (°C)
MAX6012 MAX6050 MAX6012

0.1Hz TO 10Hz OUTPUT NOISE 0.1Hz TO 10Hz OUTPUT NOISE TURN-ON TRANSIENT

©
=

MAX6012-16
MAX6012-17

ViN

TN .
! l| .,,IMM M’\ .‘
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3 S0T23

( )

(VIN = +5V for MAX6012/21/25/30/41/45, VIN = +5.5V for MAXB050; loyuT = 0; TAa = +25°C; unless otherwise noted.) (Note 6)

lout
40uA/div

Vour
20mV/div

lout
1mA/div

Vour
0.2V/div

ViN
200mV/div

Vour
100mV/div

MAXIMN

MAX6012
LOAD-TRANSIENT RESPONSE

MAX6012-19

10us/div
louT = +25uA, AC COUPLED

MAX6012
LOAD-TRANSIENT RESPONSE

MAX6012-22
ey

10us/div
lou = £500uA, AC COUPLED

MAX6050
LINE-TRANSIENT RESPONSE

2us/div
Vin = 5.5V £0.25V, AC COUPLED

MAX6012-25

1 -25uA

+25uA
lout
50uA/div

Vour
50mV/div

+500uA
lout
-500uA  500uA/div

Vour
200mV/div

MAX6050
LOAD-TRANSIENT RESPONSE

MAX6050
LOAD-TRANSIENT RESPONSE

20us/div
Vin = 5.5V, lour = +25uA, AC COUPLED

20us/div
ViN =55V, lpyt = £500uA, AC COUPLED

MAX6012-20

MAX6012-23

ViN
2V/div

Vour
2V/div

ViN
200mV/div

Vour
100mV/div

MAX6050
TURN-ON TRANSIENT

10us/div

MAX6012
LINE-TRANSIENT RESPONSE

2.5us/div
Vi =5V £0.25V, AC COUPLED

Note 6: Many of the Typical Operating Characteristics of the MAX60_ _ 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.

11

MAX6012-21

MAX6012-24

0S09/S5109/1k09/0€09/5209/1209/C F09XVIN



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

3 SO0T23

IN 35pA
2 ouT
3 GND 0.8uA/V
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TRANSISTOR COUNT: 70
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NOTES:
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