MAXIMN

Low-Power, Low-Drift, +2.5V/+5V/+10V
Precision Voltage References

General Description Features
The MAX873/MAX875/MAX876 precision 2.5V, 5V, and ¢ MAX873/MAX875/MAX876
10V references offer excellent accuracy and very low +2.5V/+5V/+10V Outputs

power consumption. Extremely low temperature drift
combined with excellent line and load regulation permit
stable operation over a wide range of electrical and envi-
ronmental conditions. Operation for the MAX873 is guar-
anteed with a +4.5V supply, making the part ideal in
systems running from a +5V £10% supply. Low 10Hz to
1kHz noise—typically 3.8uVRMS, QUVRMS, and 18uVRMS,
respectively, for the MAX873, MAX875, MAX876—make
the parts suitable for 12-bit data-acquisition systems.

A TRIM pin facilitates adjustment of the reference voltage : :
over a +6% range, using only a 100kQ potentiometer. A 4ppm/V Line Regulation (max)

voltage output proportional to temperature provides a Wide Supply Voltage Range, +4.5V to +18V
source for temperature compensation circuits, tempera- (MAX873)

ture warning circuits, and other applications.

+1.5mV/+2.0mV/+3.0mV (max) Initial Accuracy
7ppm/°C (max) Temperature Coefficient
450pA (max) Quiescent Current
Low Noise: 3.8uVp-p (typ at 2.5V)
Sources 10mA, Sinks 2mA
15ppm/mA Load Regulation (max)

* & & & O o o

4 TEMP Output Proportional to Temperature

Applications Typical Operating Circuit
12-Bit ADCs and DACs y
N
Digital Multimeters
Portable Data-Acquisition Systems IN
Low-Power Test Equipment MAXIM
MAX873
MAX875
04uF —— MAX876 +2.5V (MAX873)
. out +5.0V (MAX875)

+10.0V (MAX876)

GND

*OPTIONAL

Pin Configuration appears at end of data sheet. o

Ordering Information/Selector Guide

PART PIN- Vc())LIJ.TI'PAUGTE TEI\l,\:lll?éo A(!glJLC:cv PKG
PACKAGE W) (ppm/C) % CODE

MAX873AESA+ 80 2.500 7 + 0.06 S84
MAX873BESA+ 8 SO 2.500 20 +0.10 S8-4
MAX875AESA+ 8 S0 5.000 7 +0.04 $8-4
MAX875BESA+ 8 S0 5.000 20 +0.06 S8-4
MAX876AESA+ 80 10.000 7 +0.03 S8-4
MAX876BESA+ 8 S0 10.000 20 +0.05 $8-4

+Denotes a lead-free package.
Note: All devices are specified over the -40°C to +85°C operating temperature range.

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.
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MAX873/MAX875/MAX876

Low-Power, Low-Drift, +2.5V/+5V/+10V
Precision Voltage References

ABSOLUTE MAXIMUM RATINGS

INTO GND ..ot -0.3V to +20V
OUT, TRIM, TEMP, TEST .....ccooviviiiiiiiieenn, -0.3Vto (IN + 0.3V)
Output Short-Circuit Duration (to GND).........cccccooviiiiiiiiiiinn, 5s
Continuous Power Dissipation (Ta = +70°C)

SO (derate 5.88mW/°C above +70°C)..........ccceeuvveennn. 471mwW

Operating Temperature Ranges:

MAXB7_ _E_ A o,
Storage Temperature Range

Lead Temperature (soldering, 10s)
Junction Temperature (Ty)

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—MAX873
(VIN = +5V, IL = 0mA, CLoAD < 100pF, Ta = -40°C to +85°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MAX873A (0.06%) 24985 25000 25015
Output Voltage Voutr |Ta=+25°C %
MAX873B (0.10%) 2.4975 25000  2.5025
Output-Voltage Drift MAX873A 2 7
TCV m/°C
(Note 1) OUT I\iaxe73B 5 20 PP
. 0.1Hz to 10Hz 3.8 uVp-p
Output-Noise Voltage en Ta = +25°C
10Hz to 1kHz 6.8 uVRMS
. . Ta = +25°C 1 4.0
Line Regulation VIN = 4.5V to 18V ppm/V
Ta = -40°C to +85°C 2 6
IL=0to 10mA Ta = +25°C 3 15
) (source) Ta = -40°C to +85°C 3 20
Load Regulation ppm/mA
, Ta = +25°C 100 900
IL = 0to -1mA (sink)
Ta =-40°C to +85°C 150 1900
Qui N ; | Ta = +25°C 300 450 A
uiescent Su urren
PPy Q Ta = -40°C to +85°C 300 600 H
Short-Circuit Output Current Isc Output shorted to GND 60 mA
Vourt Adjust Range +100 mV
Long-Term Output Drift 50 ppm/kh
TEMP PIN
Voltage Output VTEMP | Ta = +25°C 570 mV
Temperature Sensitivity TCVTEMP 1.9 mV/°C
ELECTRICAL CHARACTERISTICS—MAX875
(VIN = +15V, I = OmA, CLoaAD < 100pF, Ta = -40°C to +85°C, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MAX875A (0.04%) 4,998 5.000 5.002
Output Voltage VouTt Ta = +25°C V
MAX875B (0.06%) 4.997 5.000 5.003
Output Voltage Drift MAX875A 2 7
TCV m/°C
(Note 1) OUT Miaxe758 5 20 | PP
, 0.1Hz to 10Hz 9 uVp-p
Output-Noise Voltage en Ta = +25°C
10Hz to 1kHz 14.5 uVRMS
. . Ta = +25°C 1 4.0
Line Regulation VIN =7V to 18V ppm/V
Ta = -40°C to +85°C 2 6

MAXIM



Low-Power, Low-Drift, +2.5V/+5V/+10V
Precision Voltage References

ELECTRICAL CHARACTERISTICS—MAX875 (continued)
(VIN = +15V, I = OmA, CLoAD < 100pF, Ta = -40°C to +85°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
IL=0to 10mA Ta =+25°C 3 15
. (source) Ta = -40°C to +85°C 3 20
Load Regulation ppm/mA
. Ta = +25°C 100 900
IL = 0to-1mA (sink)
Ta = -40°C to +85°C 150 1900
) Ta = +25°C 320 550
Quiescent Supply Current IQ PA
Ta =-40°C to +85°C 320 700
Short-Circuit Output Current Isc Output shorted to GND 60 mA
Vout Adjust Range +300 mV
Long-Term Output Drift 50 ppm/kh
TEMP PIN
Voltage Output VTEMP | TAa = +25°C 630 mV
Temperature Sensitivity TCVTEMP 2.1 mV/°C
ELECTRICAL CHARACTERISTICS—MAX876
(VIN = +15V, I = OmA, CLoAD < 100pF, Ta = -40°C to +85°C, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MAX876A (0.03%) 9.997 10.000 10.003
Output Voltage VouTt Ta = +25°C Vv
MAX876B (0.05%) 9.995 10.000 10.005
Output Voltage Drift MAX876A 2 7
TCV m/°C
(Note 1) OUT \1Ax876B 5 20 | P
) 0.1Hz to 10Hz 18 pVp-p
Output-Noise Voltage en Ta = +25°C
10Hz to 1kHz 29 UVRMS
) . Ta = +25°C 1 4.0
Line Regulation VIN = 12V to 18V ppm/V
Ta = -40°C to +85°C 1 6
IL=0to 10mA Ta = +25°C 1 15
, (source) Ta = -40°C to +85°C 1 20
Load Regulation ppm/mA
) Ta = +25°C 100 900
IL = 0to-1mA (sink)
Ta = -40°C to +85°C 150 1900
) Ta = +25°C 320 550
Quiescent Supply Current IQ PA
Ta = -40°C to +85°C 340 700
Short-Circuit Output Current Isc Output shorted to GND 60 mA
VouTt Adjust Range +600 mV
Long-Term Output Drift 50 ppm/kh
TEMP PIN
Voltage Output VTEmp | Ta = +25°C 630 mV
Temperature Sensitivity TCVTEMP 2.1 mV/°C
Note 1: Temperature coefficient is defined as maximum AVout divided by maximum AT of the temperature range.
MNAXIW 3
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MAX873/MAX875/MAX876

Low-Power, Low-Drift, +2.5V/+5V/+10V
Precision Voltage References

Typical Operating Characteristics
(VIN = +5V for VouT = +2.5V, VIN = +15V for VouT = +10V, louT = 0, TA = +25°C, unless otherwise noted.)

OUTPUT VOLTAGE vs. TEMPERATURE OUTPUT VOLTAGE vs. TEMPERATURE LOAD REGULATION vs.
(Vour = 2.5V) (Vour = 10V) SOURCE CURRENT (Vour = 2.5V)
2.502 s 10.003 B 0.50 o
e 10002 g |§
2501 2 10.001 = Tae-dC_ |5
= =10.000 w025 J/ :
= et TN 2 T=s25C | ]
] F ~ & 9.999 z L —
22500 |—4 NN S 99% / AN 8 /%
N N o J = 0 <\
: /4 O = /, =
5 ~d 5 9997 N 3 I
3 = 3w [ ] = SN
e 9.9% I// 37 Tamri2s] N
A=+125°
THREE TYPICAL PARTS 9% I ThREE TYPICAL PARTS ‘ \\
2498 e 9.993 S 050
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125 0 5 10 15 20 25 30
TEMPERATURE (°C) TEMPERATURE (°C) SOURCE CURRENT (mA)
LOAD REGULATION LOAD REGULATION LOAD REGULATION
vs. SOURCE CURRENT (Vgut = 10V) vs. SINK CURRENT (Vgyr = 2.5V) vs. SINK CURRENT (Vgyr = 10V)
050 i . 1.00 2 20 2
_ n-esec LT 2 oo |§ — 15 |§
= g =0 s = 1 5
E /|1 |2 E - E . E
o 025 T rog R TA=‘—40 c Z
o 2 - ©° 1 =
2 / Th=+125C = 050 Ta=+25°C— Z 10 Ta o 412590 ——
5 ; 3 Th = +125°C S A0 N
§ 0 // — (:3 025 ’/ /A/ <:E_"; 05 V ///
= = [ :
4 — = — >
5 T\\ 5 0 7 5 0 Ta=+25°C
E 0 E Ty=-40°C e
3" Ta=-40°C 3 3
A -0.25 05
-0.50 ‘ -050 1.0
0 5 10 15 20 25 3 0 05 10 15 20 0 05 10 15 20
SOURCE CURRENT (mA) SINK CURRENT (mA) SINK CURRENT (mA)
LINE REGULATION vs. TEMPERATURE LINE REGULATION vs. TEMPERATURE MINIMUM INPUT-OUTPUT DIFFERENTIAL
(Vour = 2.5V) (Vour = 10V) vs. SOURCE CURRENT (Vour = 2.5V)
100 5 300 . 25 2
- S _ %0 4: §
3z % e - nessce [ 20 -
= )= o \ / = Tp=+125°C
o | S 200 v o ;]
I 60 i = / & /_____-———"
(&) (&) ':
s Ta=+125°C & 150 Ta=-40°C S 15
5 > ,/j/ 5 - = b Ta= 425
o o o
- Ve :
S /// S N A2 B 7 T=-A0%C
o o 50 / /4 N
é Tasy25°C 7~z ‘TA=+2‘5 c
0 — 0 05
0 5 10 15 20 25 30 35 40 2 16 2 24 28 32 36 40 0 4 8 12 16 20
INPUT VOLTAGE (V) INPUT VOLTAGE (V) SOURCE CURRENT (mA)
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Low-Power, Low-Drift, +2.5V/+5V/+10V
Precision Voltage References

Typical Operating Characteristics (continued)
(VIN = +5V for Vout = +2.5V, VIN = +15V for VouT = +10V, louT = 0, TA = +25°C, unless otherwise noted.)

MINIMUM INPUT-OUTPUT DIFFERENTIAL POWER-SUPPLY REJECTION RATIO POWER-SUPPLY REJECTION RATIO
vs. SOURCE CURRENT (Vour = 10V) vs. FREQUENCY (Vgyr = 2.5V) vs. FREQUENCY (Vgyr = 10V)
25 - 0 - 0 “
e -20 // g -20 // 2
20 Z g z
= Ta=+125°C -40 // - 40 /| -
w e ————— . —
= L —T | g 60 7 2 /
S oc o -60 /
3 15 = / =
= L — Ta=+25°C 2L 50 & /
£ // -80
(o= I -
S0 —] Tp = -40°C —— 10 v /
120 1 -100
/
05 140 120
0 4 8 12 16 20 0001 001 01 1 10 100 1000 0001 001 01 1 10 100 1000
SOURCE CURRENT (mA) FREQUENCY (kHz) FREQUENCY (kHz)
OUTPUT IMPEDANCE vs. FREQUENCY SUPPLY CURRENT vs. INPUT VOLTAGE SUPPLY CURRENT vs. INPUT VOLTAGE
(Vour = 2.5V) (Vour = 2.5V) (Vour = 10V)
100 . 400 . . - 400 . . -
E Tp=+125°C 1z Ta=+125°C Iy |
£ 30 | —— - w0 | £
g " % = 300 [ — % % 300 \‘// LN Z
o 2 ”r/ X Th=+25°C 2 / /
% 1 / % 250 A= % 250 / Ta=125°C
S £ Tp=-40°C & \
% 3 200 3 200
= / > > g
E 0.1 e £ 150 £ 150 Ta=-40°C
3 |_— “ 100 “ 100
0.01
50 50
0.001 0 0
001 0.1 1 10 100 1000 0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
FREQUENCY (kHz) INPUT VOLTAGE (V) INPUT VOLTAGE (V)
SUPPLY CURRENT vs. TEMPERATURE SUPPLY GURRENT vs. TEMPERATURE TEMP VOLTAGE
(Vour = 2.5V) (Vour =10V) vs. TEMPERATURE (Vour = 2.5V)
350 . 375 . 800 .
= 35 < o 350 i 70 // Z
= = >
= d = a5 -1 -~ 5 /
& = L~ &
= 30 ’/ £ v = 600 /
> / = /] s v
T / g 30 // 2 /
> = =
215 [ 500
215 //
250 250 400
50 25 0 25 50 75 100 125 50 -5 0 25 50 75 100 125 50 25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)

MAXI 5
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Low-Power, Low-Drift, +2.5V/+5V/+10V
Precision Voltage References

Typical Operating Characteristics (continued)

MAX873/MAX875/MAX876

(VIN = +5V for Vout = +2.5V, VIN = +15V for VouT = +10V, louT = 0, TA = +25°C, unless otherwise noted.)

TEMP VOLTAGE OUTPUT VOLTAGE LONG-TERM STABILITY vs. TIME
vs. TEMPERATURE (Vgyr = 10V) vs. TRIM VOLTAGE (Vourt = 2.5V) (Vour = 2.500V)
900 . 2.65 . 2502 ‘ ‘ 5
2 £ TWO TYPICAL PARTS :
- / E: = . E 2501 E:
= / & 2% T ~————]
§ 700 L E \ s ] e e S oy
= / S 250 AN 5 2500
= 600 /| = N -
= Vv = \
E / 3 245 ~
2.499
500 -4 \
2.40 <
400 235 2.498
50 25 0 25 50 75 100 125 0 05 10 15 20 25 0 200 400 600 800 1000
TEMPERATURE (°C) TRIM VOLTAGE (V) TIME (hours)
LONG-TERM STABILITY vs. TIME OUTPUT-VOLTAGE NOISE DENSITY OUTPUT-VOLTAGE NOISE DENSITY
(Vour =10.0V) vs. FREQUENCY (Vgyr = 2.5V) vs. FREQUENCY (Vgyr = 10V)
10.002 ‘ ‘ g 1000 g 10000 3
TWO TYPICAL PARTS e I e I e
ez 2 = g
£ = g Z g
10.001 I Pz .
w wn
& = N
— N\ a a
= 10000 oA . m g \ S o0 D
s N Ya = =
~ \/\/"\/ & \ &
= h =
9.999 = S
5 5
= =
3 3
9.998 100 100
0 200 400 600 800 1000 0.1 1 10 100 1000 0.1 1 10 100 1000
TIME (hours) FREQUENCY (Hz) FREQUENCY (Hz)
0.1Hz TO 10Hz OUTPUT NOISE 0.1Hz TO 10Hz OUTPUT NOISE
(Vour = 2.5V) (Vourt = 10V)
1uV/div 4uV/div
1s/div 1s/div
6 AKXV




Low-Power, Low-Drift, +2.5V/+5V/+10V
Precision Voltage References

Typical Operating Characteristics (continued)
(VIN = +5V for VouT = +2.5V, VIN = +15V for VouTt = +10V, louT = 0, TA = +25°C, unless otherwise noted.)

LOAD TRANSIENT LOAD TRANSIENT
(Vour = 2.5V, Coyt =0, 0 TO 20mA) (Vuu'r 10V, Coyr =0, 0 TO 20mA)
- MAXB73/75/76 t0c27 - MAXB73/75/7E KDCZS
20mA . T 5 S { am
............. e T
lout : Lo : o
.............. 0
0 e
Vout : : o Vout
AC-COUPLED T T r—-— - AC-COUPLED
1V/div Lo : s 1V/div
10us/div 10us/div
LOAD TRANSIENT LOAD TRANSIENT
(Vour = 2.5V, Cour = 1uF, 0 TO +20mA) (Vour = 10V, Court = 1uF, 0 TO 20mA)
MAX873/75/76 t0c29 MAX873/75/76 toc30
N ._._.,_.....,.S“.H....._ : : 20mA - . . . 1 B
NI Lot I R ot b ogmA
: P : S lout : B : Do |
............. out
: ......... : 0 0
\/\ N
S : Lo Vour Vout
SRR R R R Rl shhl ZARLS TN ARAAILLEL AC_COUPLED AC_COUPLED
Sl : Lo 50mv/div 100mVy/div
200us/div 100us/div
LOAD TRANSIENT LOAD TRANSIENT
(Vour = 2.5V, Cgyt =0, 0 TO -2mA) (Vout = 10V, Cour = 0, 0 TO -2mA)
MAX873/75/76 toc31 MAX873/75/76 KDCSZ
; Lanaas sasassaaey 0 y
....................................................................... 0
-
: - : Lo lout : . : Lo
T e ] O e e e SRS 2 Ll Lt dour
__________ omA .......... omA
S R Vout Vour
\""_ ; ; s AC-COUPLED AC-COUPLED
oo : r_ Lo 200mV/div 20mV/div

40us/div 200us/div

MAXI 7
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MAX873/MAX875/MAX876

Low-Power, Low-Drift, +2.5V/+5V/+10V
Precision Voltage References

Typical Operating Characteristics (continued)

(VIN = +5V for Vout = +2.5V, VIN = +15V for VouT = +10V, louT = 0, TA = +25°C, unless otherwise noted.)

LOAD TRANSIENT
(Vour = 2.5V, Cour = 1uF, 0 TO -2mA)

MAXB73/75/76 foc33
—

400us/div

LINE TRANSIENT
(Vour = 2.5V)

MAX873/75/76 toc35
w——

10us/div

TURN-ON TRANSIENT
(Vour 2,5V, Bour 0)

MAX873/75/76 toc37
AR Raaas ans

10us/div

lout

-2mA

Vout
AC-COUPLED
20mV/div

5.5V

ViN
45V

Vour
AC-COUPLED
200mV/div

ViN
2V/div

GND

Vout
1V/div

GND

LOAD TRANSIENT
(Vout = 10V, Coyrt = 1uF, 0 TO -2mA)

MAX873/75/76 toc34
e ———

lout

-2mA

Vout
AC-COUPLED
5mV/div

400us/div

LINE TRANSIENT
(Vour = 10V)

MAX873/75/76 toc36
Tr——————

15.5V
ViN
1V/div
145V

Vout
AC-COUPLED
200mV/div

2us/div

TURN-ON TRANSIENT
(Vour = 2.5V, Cour = 1uF)

MAX873/75/76 toc38
BERaaRs ey

ViN
2V/div

GND

Vour
1V/div

GND

40ps/div

MAXIN




Low-Power, Low-Drift, +2.5V/+5V/+10V

Precision Voltage References

Typical Operating Characteristics (continued)

(VIN = +5V for Vout = +2.5V, VIN = +15V for VouT = +10V, louT = 0, TA = +25°C, unless otherwise noted.)

TURN-ON TRANSIENT
(Vour =10V, Cour = 0)

MAX873/75/76 toc39
————

ViN
5V/div

GND

Vour
5V/div

GND

100us/div

TURN-ON TRANSIENT
(Vour = 10V, Cout = 1uF)

MAX873/75/76 tocd0
e

ViN
5V/div

Vour
5V/div

GND

200us/div

Pin Description

PIN NAME FUNCTION
1,8 I.C. Internally Connected. Do not connect externally.
2 IN Positive Power-Supply Input
3 TEMP Temperature Proportional Output Voltage. TEMP generates an output voltage proportional to the die
temperature.
4 GND Ground
5 TRIM Qutpgt Voltage Trim. Connect TRIM to the center of a voltage-divider between OUT and GND for
trimming. Leave unconnected to use the preset output voltage.
6 ouT Output Voltage
7 N.C. No Connection. Not internally connected.

Detailed Description

The MAX873/MAX875/MAX876 precision voltage refer-
ences provide accurate preset +2.5V, +5.0V, and +10V
reference voltages from up to +40V input voltages. These
devices feature a proprietary temperature-coefficient
curvature-correction circuit and laser-trimmed thin-film
resistors that result in a very low 3ppm/°C temperature
coefficient and excellent 0.05% initial accuracy. The
MAX873/MAX875/MAX876 draw 340pA of supply current
and source 30mA or sink 2mA of load current.

Trimming the Output Voltage
Trim the factory-preset output voltage on the
MAX873/MAX875/MAX876 by placing a resistive divider
network between OUT, TRIM, and GND.

MAXIM

Use the following formula to calculate the change in
output voltage from its preset value:

AVOUT = 2 x (VTRIM - VTRIM (open)) X k
where:
VTRIM = OV to VouT
VTRIM (open) = VOUT (nominal) / 2 (typ)
k = 6% (typ)
For example, use a 50kQ potentiometer (such as the
MAX5436) between OUT, TRIM, and GND with the
potentiometer wiper connected to TRIM (see Figure 2).
As the TRIM voltage changes from Vout to GND, the
output voltage changes accordingly. Set R2 to 1MQ or

less. Currents through resistors R1 and R2 add to the
quiescent supply current.

9.8XVIN/SLBXVIN/ELBXVIN



MAX873/MAX875/MAX876

Low-Power, Low-Drift, +2.5V/+5V/+10V
Precision Voltage References

Temp Output
The MAX873/MAX875/MAX876 provide a temperature
output proportional to die temperature. TEMP can be cal-
culated from the following formula:
TEMP (V) = Ty (°K) x n
where Ty = the die temperature,
n = the temperature multiplier,

_ Vreme@ Ty=To) _q gmy;k
To '

Ta = the ambient temperature.

Self-heating affects the die temperature and conversely,
the TEMP output. The TEMP equation assumes the output
is not loaded. If device power dissipation is negligible,
then Ty = TA.

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 MAX873/MAX875/MAX876 do not require an output
capacitor for stability and are stable with capacitive
loads up to 100uF. In applications where the load or the

supply can experience step changes, a larger output
capacitor reduces the amount of overshoot (under-
shoot) and improves the circuit’s transient response.
Place output capacitors as close to the devices as pos-
sible for best performance.

Supply Current
The MAX873/MAX875/MAX876 consume 320pA (typ) of
quiescent supply current. This improved efficiency
reduces power dissipation and extends battery life.

Thermal Hysteresis
Thermal hysteresis is the change in the output voltage
at TaA = +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 bandgap core transistors. The typical ther-
mal hysteresis value is 120ppm.

Turn-On Time
The MAX873/MAX875/MAX876 typically turn on and settle
to within 0.1% of the preset output voltage in 150us
(2.5V output). The turn-on time can increase up to
150ps with the device operating with a 1uF load.

Short-Circuited Outputs
The MAX873/MAX875/MAX876 feature a short-circuit-pro-
tected output. Internal circuitry limits the output current
to 60mA when short circuiting the output to ground.
The output current is limited to 3mA when short circuit-
ing the output to the input.

TEMPERATURE
COEFFICIENT

8-BIT
10-BIT

(ppm/°C)

12-BIT

0.1

14-BIT
16-BIT

] — 18-BIT

| — |

0.01

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

| ===l
10 100

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

10
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Low-Power, Low-Drift, +2.5V/+5V/+10V
Precision Voltage References

Temperature Coefficient vs. Operating
Temperature Range for a (Vour +2V) TO 40V INPUT

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 resolu- IN
tion limit through the operating temperature range.
Figure 1 shows the maximum allowable reference-volt- ouT SEFTEPRUETNCE
age temperature coefficient to keep the conversion
error to less than 1 LSB, as a function of the operating

. MAXIM
temperature range (Tmax - TMIN) with the converter = WAXS73
resolution as a parameter. The graph assumes the ref- T MAX875
erence-voltage temperature coefficient as the only MAX876 ! MAX5436
parameter affecting accuracy. —] TEmP TRIM | 50kQ]
In reality, the absolute static accuracy of a data con- POTENTIOMETER
verter is dependent on the combination of many para- GND

meters such as integral nonlinearity, differential
nonlinearity, offset error, gain error, as well as voltage-
reference changes.

*OPTIONAL.

Figure 2. Applications Circuit Using the MAX5436 Potentiometer

Pin Configuration Chip Information

TRANSISTOR COUNT: 429
TOP VIEW PROCESS: BICMOS

1 [1] 8] 10

N [Z2] amaaam [ e
H MAX873 ]

TEMP | 3 MAX875 |6 | out

[ MAX876 :l

GND [ 4] 5] TRIM
SO

*INTERNALLY CONNECTED. DO NOT CONNECT.

MAXIM 1
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MAX873/MAX875/MAX876

Low-Power, Low-Drift, +2.5V/+5V/+10V
Precision Voltage References

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.)
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FRONT VIEW

NOTES:
D&E DO NOT INCLUDE MOLD FLASH.
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INCHES MILLIMETERS S
DIM| MIN MAX MIN MAX 8
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 8.75 |14| AB
D 0.386 | 0.394 9.80 10.00 (16| AC

SIDE VIEW

. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.0067”).
. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”).

. MEETS JEDEC MSO12.

1.
2
3
4. CONTROLLING DIMENSION: MILLIMETERS.
5
6. N = NUMBER OF PINS.
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Revision History

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.

12

© 2007 Maxim Integrated Products

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

MM s a registered trademark of Maxim Integrated Products, Inc.



X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for Voltage References category:
Click to view products by Maxim manufacturer:

Other Similar products are found below :
622664A 636116E 748389C AIAIIARTR-E1 NCP431BCSNT1G NCP432BCSNT1G NCV431BSNT1G AP4313UKTR-G1
TL1431A1YDT AZ431BR-ATREL 622668D NCP432BVSNT1G 5962-8686103XC NCV431BVDMR2G AP4306BUKTR-G1
SC431BVSNT1G MAXG6023EBT30+T NCV431ASNT1G LM4040CEM3-5.0/V+T LT1460KCS3-3#TRM LT1460KCS3-3.3#TRM
LT1019A1S8-2.5 LT6660KCDC-10#TRMPBF LTC6652BHL S8-5#PBF L TC6652AHL S8-4.096#PBF L TC6655BHL S8-4.0964#PBF
LT6660HCDC-5#TRMPBF LM336Z-2.5#PBF LT1021BMH-10 SC431ILPRAG TLVH43IMIL3T MAXG6023EBT21+T APA32AQG-7
ADRA4540CRZ LM4040B25QFTA TS3325AQPR REF102AU/2K5 TL4050B25QDBZR TL4051C12QDCKR TL431ACZ KA431SLMF2TF
KA431SMF2TF KA431SMFTF LM385BXZ/NOPB LM4040QCEM3-3.0/NOPB LM4041C12ILPR LM4050AEM3X-5.0/NOPB
LM4050AIM3X-5.0/NOPB LM4120AIM5-2.5/NOP LM431SCCMFX



https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/power-management-ics/voltage-references
https://www.x-on.com.au/manufacturer/maxim
https://www.x-on.com.au/mpn/nationalsemiconductor/622664a
https://www.x-on.com.au/mpn/texasinstruments/636116e
https://www.x-on.com.au/mpn/texasinstruments/748389c
https://www.x-on.com.au/mpn/diodesincorporated/as431artre1
https://www.x-on.com.au/mpn/onsemiconductor/ncp431bcsnt1g
https://www.x-on.com.au/mpn/onsemiconductor/ncp432bcsnt1g
https://www.x-on.com.au/mpn/onsemiconductor/ncv431bsnt1g
https://www.x-on.com.au/mpn/diodesincorporated/ap4313uktrg1
https://www.x-on.com.au/mpn/stmicroelectronics/tl1431aiydt
https://www.x-on.com.au/mpn/diodesincorporated/az431bratre1
https://www.x-on.com.au/mpn/texasinstruments/622668d
https://www.x-on.com.au/mpn/onsemiconductor/ncp432bvsnt1g
https://www.x-on.com.au/mpn/maxim/59628686103xc
https://www.x-on.com.au/mpn/onsemiconductor/ncv431bvdmr2g
https://www.x-on.com.au/mpn/diodesincorporated/ap4306buktrg1
https://www.x-on.com.au/mpn/onsemiconductor/sc431bvsnt1g
https://www.x-on.com.au/mpn/maxim/max6023ebt30t
https://www.x-on.com.au/mpn/onsemiconductor/ncv431asnt1g
https://www.x-on.com.au/mpn/maxim/lm4040cem350vt
https://www.x-on.com.au/mpn/analogdevices/lt1460kcs33trm
https://www.x-on.com.au/mpn/analogdevices/lt1460kcs333trm
https://www.x-on.com.au/mpn/analogdevices/lt1019ais825
https://www.x-on.com.au/mpn/analogdevices/lt6660kcdc10trmpbf
https://www.x-on.com.au/mpn/analogdevices/ltc6652bhls85pbf
https://www.x-on.com.au/mpn/analogdevices/ltc6652ahls84096pbf
https://www.x-on.com.au/mpn/analogdevices/ltc6655bhls84096pbf
https://www.x-on.com.au/mpn/analogdevices/lt6660hcdc5trmpbf_1
https://www.x-on.com.au/mpn/analogdevices/lm336z25pbf
https://www.x-on.com.au/mpn/analogdevices/lt1021bmh10
https://www.x-on.com.au/mpn/onsemiconductor/sc431ilprag
https://www.x-on.com.au/mpn/stmicroelectronics/tlvh431mil3t
https://www.x-on.com.au/mpn/maxim/max6023ebt21t
https://www.x-on.com.au/mpn/diodesincorporated/ap432aqg7
https://www.x-on.com.au/mpn/analogdevices/adr4540crz
https://www.x-on.com.au/mpn/diodesincorporated/lm4040b25qfta
https://www.x-on.com.au/mpn/stmicroelectronics/ts3325aqpr
https://www.x-on.com.au/mpn/texasinstruments/ref102au2k5_1
https://www.x-on.com.au/mpn/texasinstruments/tl4050b25qdbzr
https://www.x-on.com.au/mpn/texasinstruments/tl4051c12qdckr
https://www.x-on.com.au/mpn/texasinstruments/tl431acz
https://www.x-on.com.au/mpn/onsemiconductor/ka431slmf2tf
https://www.x-on.com.au/mpn/onsemiconductor/ka431smf2tf
https://www.x-on.com.au/mpn/onsemiconductor/ka431smftf
https://www.x-on.com.au/mpn/texasinstruments/lm385bxznopb
https://www.x-on.com.au/mpn/texasinstruments/lm4040qcem330nopb
https://www.x-on.com.au/mpn/texasinstruments/lm4041c12ilpr
https://www.x-on.com.au/mpn/texasinstruments/lm4050aem3x50nopb
https://www.x-on.com.au/mpn/texasinstruments/lm4050aim3x50nopb
https://www.x-on.com.au/mpn/texasinstruments/lm4120aim525nop
https://www.x-on.com.au/mpn/onsemiconductor/lm431sccmfx

