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PART TEMP. RANGE PIN-PACKAGE

MAXA473CPA 0°C to +70°C 8 Plastic DIP
MAX473CSA 0°C to +70°C 8 SO
MAX473CUA 0°C to +70°C 8 pMAX
MAX473C/D 0°C to +70°C Dice*
MAX473EPA -40°C to +85°C 8 Plastic DIP
MAX473ESA -40°C to +85°C 8 SO
MAX473MJIA -55°C to +125°C 8 CERDIP

Ordering Information continued on last page.
* Dice are specified at Ta = +25°C, DC parameters only.
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For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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220WFTaF7oTy Rk
10MHz, E—E/EZ'A7/ 7

ABSOLUTE MAXIMUM RATINGS
Supply Voltage (Vce - VEE)... ST TV

Input Voltage (IN+, IN-, IN_+, IN ) (V{;C+03V)
IO(VEE 0.3V)
Output Short-Circuit Duration... ...Continuous

Continuous Power Dissipation (TA = +-?O°C) I

8-Pin Plastic DIP (derate 9.09mW/°C above +70°C)...727mW
8-Pin SO (derate 5.88mW/°C above +70°C)................ A471mwW
8-Pin uMAX (derate 4. 1mW/°C above +70°C)............. 330mw
8-Pin CERDIP (derate 8.00mW/°C above +70°C)........640mW

14-Pin Plastic DIP (derate 10.00mW/°C above +70°C)...800mwW

14-Pin SO (derate 8.33mW/°C above +70°C)..............667TmW
14-Pin CERDIP (derate 9.09mW/°C above +70°C)......727mW
Operating Temperature Ranges

MAX47_C_ _ ..0°C to +70°C

MAXAT_E_ -40°C to +85°C

MAXA7_MJ_.ooooiiiiiii . 2BB°C t0 +125°C
Junction Temperatures

MAX47_C_ _JE_ _....... .. +150°C

MAX47_MJ_................ cieeeee +175°C
Storage Temperature Range —65°C to +160°C
Lead Temperature (soldering, 105ec) .+300°C

Stresses beyond those listed under "Absolute Maximum Ralings” may cause permanent damage o the device. These are stress ralings only, and functiona
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure Ic
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(+3V <Vee < +5V, VEg = 0V, Vou = 0.5V, Vout = 0.5V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MAX473 +0.70 +2.0
Input Offset Voltage Vos MAX474 +0.70 +2.0 my
MAX475 +0.80 +2.5
Input Bias Current Is Current flows out of terminals 0 80 150 nA
Input Offset Current los +10 +30 nA
High Vee-19 Vee-1.7
Common-Mode Voltage V v
e volag M Low Veg - 0.1 VEE
Common-Mode Rejection Ratio CMRR | VEg <Vem £ (Vec - 1.9V) 80 90 dB
Power-Supply Rejection Ratio PSRR Voo = 2.7V to 6.0V 80 90 dB
Input Noise-Voltage Density en f = 10kHz 40 nVAHz
RL = no load 110
0.3V=Vours ~
(Vec - 05V) RL = 10kQ 94 105
RL = 600Q2 82 90
Large-Signal Gain
A Voo = 5V 76 dB
(Note 1) YOL | Sinking 5mA ¢
Voo = 3V 100
Vee = 5V 76
Sourcing 5mA ce
Voo = 3V 90
Outout Volt VoH VinN+ - VIN- = +1V, RL = no load Vee - 0.05 v
oltage
Hpd 9 VoL ViN+ - VIN- = -1V, RL = no load VEe + 0.05
Vee = 5V, RL = 10kQ, CL = 20pF,
Slew Rate SR Vins - VIN- = +1V step 15 17 Vius
itv-Gai i 3VVeossv 10 12
Unity-Gain Bandwidth GBW cc MHz
(Note 2) Voo = 2.7V 10
PV D V4




22IW/FarF/oTy K
10MHz, E—ZFFANF>2T

ELECTRICAL CHARACTERISTICS (continued)

(+3V = Ve < +5V, Ve = 0V, VoM = 0.5V, Vourt = 0.5V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Settling Time ts To 0.1%, CL = 20pF 400 ns
RE
CL = 150pF 10
Overshoot %
CL = 20pF 5
- Vce =5V 63
Phase Margin (F;t _ 12%{:[:1 vy %5 degrees
. . RL = 10kQ, Vce = 5V 10
Gain Margin Ct = 20pF —y 2 dB
Supply Current Is Per amplifier 20 3.0 mA
Operating Supply-Voltage Single supply 2.7 5.25 v
Range Dual supplies +1.35 +2.625
ELECTRICAL CHARACTERISTICS
(+3V <Vee < +5V, VEE = 0V, VoM = 0.5V, Vout = 0.5V, Ta = 0°C to +70°C, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MAX473 +2.0
Input Offset Voltage Vos MAX474 +2.0 mv
MAX475 +3.0
Input Bias Current 3] Current flows out of terminals 0 175 nA
Input Offset Current los +35 nA
Common-Mode Rejection Ratio CMRR VEE <=Vem < (Vee - 1.9V) 78 dB
Power-Supply Rejection Ratio PSRR Voo = 2.7V to 6.0V 78 dB
S i 4V < < RL = 10kQ 94
(Lf\?;?: 18)@”8' o AvoL ?Vcc - g.%l\f’; RL = 60002 80 a8
VoH ViN+ - VIN- = +1V, BL = no load Vee - 0.07
Output Voltage V
VoL ViN+ - VIN- = -1V, RL = no load Vee + 0.07
Slew Rate SR [yee=ov i :LO:&CL = 20pF, 12 Vius
Supply Current Is Per amplifier 3.3 mA
Operating Supply-Voltage Single supply 2.7 5.25 v
Range Dual supplies +1.35 +2 625
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220WFar7/oTy R
10MHz, B—FFEAN7>27

ELECTRICAL CHARACTERISTICS

(+3V =Vce < +5V, VEE = OV, Vem = 0.5V, Vourt = 0.5V, Ta = -40°C to +85°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MAX473 +2.3
Input Offset Voltage Vos MAX474 +2.3 mv
MAX475 +3.3
Input Bias Current IB Current flows out of terminals 0 200 nA
Input Offset Current los +50 nA
Common-Mode Rejection Ratio CMRR | VEE <Vcm < (Ve - 2.0V) 72 dB
Power-Supply Rejection Ratio PSRR Voo = 2.7V 1o 6.0V 72 dB
Large-Signal Gai 0.4V <V, < RL = 10kQ 94
rge-Signal Gain AvoL out dB
(Note 1) (Vcc - 0.6V) RL = 600Q 72
VoH VIN+ - VIN- = +1V, B = no load Vee - 0.08
Output Voltage 8 v
VoL ViN+ - VIN- = - 1V, RL = no load VEE + 0.08
Vce = 5V, RL = 10kQ, CL = 20pF,
Slew Rate SR VN + - ViN- = +1V step 10 Vlus
Supply Current Is Per amplifier 3.4 mA
Operating Supply-Voltage Single supply 2.7 5.25 v
Range Dual supplies +1.35 +2.625
ELECTRICAL CHARACTERISTICS
(+3V <Vce = +5V, VEe = OV, Vem = 0.5V, Vout = 0.5V, Ta = -55°C to +125°C, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MAX473 +2.8
Input Offset Voltage Vos MAX474 +2.8 mV
MAX475 +4.0
Input Bias Current ] Current flows out of terminals 0 225 nA
Input Offset Current los +60 nA
Common-Mode Rejection Ratio CMRR | VEE<Vcm £ (Vee - 2.15V) 70 dB
Power-Supply Rejection Ratio PSRR Veg = 2.7V to 6.0V 70 dB
Large-Signal Gain 0.5V < VouT < RL = 10kQ 90
A
(Note 1) VoL | (vec - 06V) AL = 6000 70 <
V VIN+ - VIN- = +1V, RL = no load Vee - 0.1
Output Voltage o N =+ = cc-0 v
VoL VIN+ - VIN- = -1V, RL = no load VEE + 0.1
Vce = 5V, RL = 10kQ, C = 20pF,
Slew Rate SR Vint - Vin- = +1V step 9 Vlus
Supply Current Is Per amplifier 36 mA
Operating Supply-Voltage Single supply 2.7 5.25 v
Range Dual supplies +1.35 +2.625
Note 1: Gain decreases to zero as the output swings beyond the specified limits.
Note 2: Guaranteed by correlation to slew rate.
VI /X1 2VI




2IW/Fa7IoTy R
10MHz, B—FREAN7>2T

FEEEGY
(Vcc = 5V, VEg = 0V, Ta = +25°C, unless otherwise noted.)
SUPPLY CURRENT PER AMPLIFIER INPUT BIAS CURRENT
vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. TEMPERATURE vs. TEMPERATURE
a0 s 3.0 o 120 s
8 g g
S 25 o Vo - 5 //—-"‘" g 100 \ ] 5
25 cCc = // \\
20 / 80 AN
=< = A / g \
€20 —— £ 15 ? Voo = 3V < 60 <
_,--/ 1.0 40 \--.._
15
05 20
1.0 0 0
2 3 4 5 6 60 -20 20 60 100 140 60 20 20 60 100 140
Vee-VEE (V) TEMPERATURE (°C) TEMPERATURE (°C)
GAIN-BANDWIDTH PRODUCT MAXIMUM OUTPUT VOLTAGE
vs. TEMPERATURE SLEW RATE vs. TEMPERATURE vs. LOAD RESISTANCE
16 20 5.2
AveL = 40dB 3 I Vg = 5V H
g / g g
Ve = 5V 5.1
15 _n V4 I
" a s
5 / \ E / - g 5.0 !
s u AN £ o1 — E: A ‘
v
= / \ o< g g
s \ = S 49 Vee
& ) Ve =3V TV
1 :
13 7 48
/ I
12 8 7 = = =
60 20 20 60 100 140 60 -20 20 60 100 140 0.1 1 10 100 1000
TEMPERATURE (°C) TEMPERATURE (°C) LOAD RESISTANCE (k62)
MAXIMUM OUTPUT VOLTAGE MINIMUM OUTPUT VOLTAGE
vs. LOAD RESISTANCE vs. LOAD RESISTANCE
S i Ve i
’ Wo{- i :
30
s afl s g
2 2 3
= 2 / l 5
S / Voo 2
/ TN
2.8 f Vee =5V
| rri !
27 = = = 1 ——
0.1 1 10 100 1000 10 100 1000 10,000
LOAD RESISTANCE (k) LOAD RESISTANCE (k)
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10MHz, B—EFIAN7>7

REDERMEET)

(Vce = 5V, VEE = OV, Ta = +25°C, unless otherwise noted.)

MINIMUM OUTPUT VOLTAGE MAXIMUM OUTPUT VOLTAGE OPEN-LOOP VOLTAGE GAIN
vs. TEMPERATURE vs. TEMPERATURE vs. LOAD RESISTANCE
50 s 20 . 125 —_ .
Wo Ve 8 g M TS
= & Ve = 3V |15
= 40 L = =2 maii
E / E B 5 - 4 Igll =5V
= L L = / / (L] cc=
:8_ 30 — // >8 " v / / §
& ‘/ 8 10| X T 5 105 8y
= . - =
= 20 Ve =5V % 3 ‘
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3 Vee=3V 5 5 b o il
2 4o |ee= e s &
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0 0 Il g5 Ll
60  -20 20 60 100 140 60 -20 20 60 100 140 0.1 1 10 100 1000 10,000
TEMPERATURE (°C) TEMPERATURE (°C) LOAD RESISTANCE (k)
VOLTAGE-NOISE DENSITY
OPEN-LOOP GAIN vs. TEMPERATURE OVERSHOOT vs. CAPACITIVE LOAD vs. FREQUENCY
130 . 40 - 1000 T =
' I RL = NO LOAD 3 INPUT REFERRED HE :
RL=10k2___L—"] 2 JL-.,_ . 2 i1 g
110 ] z
= — 30 N z
2 w0 g = N
= [ 2 \\
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T =] o 100
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60 -20 20 60 100 140 1 10 100 1000 10 100 1k 10k 100k
TEMPERATURE (°C) CAPACITIVE LOAD (pF) FREQUENCY (Hz)
CURRENT-NOISE DENSITY TOTAL HARMONIC DISTORTION
vs. FREQUENCY AND NOISE vs. FREQUENCY
1 - = Lo | =
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Lﬁ N 65
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= \ g
2 B
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10MHz, $—ZFEFN7V7

RESFEEE (RE)

(Vce =5V, Veg = 0V, Ta = +25°C, unless otherwise noted.)
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500ns/div

A Vee, SV/div
B : Vouyr, 1V/div

POWER-SUPPLY REJECTION RATIOD UNITY-GAIN FOLLOWER UNITY-GAIN FOLLOWER
vs. FREQUENCY FREQUENCY RESPONSE FREQUENCY RESPONSE
. 1
l |§_ Veg =3V 3 180 Veo =5V
g 1 }RL =10k || 20pF y 2144 - R = 10k || 20pF y
N 108 0 o
/i GAIN
N hl— ® [Gan 17232 (1111
N = o - L
\:\ Ve =3V 2 300mV 2 36 S =
NN = N 1°8 5. [rse TN
\. L] PHASE MY | .36 ﬁ [TI)) | 1] N
NN -2 }“w 2= —H
Ve =5V £ 250mV NN 1 108 3 | u
\\ M
N 3 H 144
-180 -4
10 100 1000 1k 10k 100k M 10M 1k 10k 100k ™ 10M
FREQUENCY (kHz) FREQUENCY (Hz) FREQUENCY (Hz)
GAIN AND PHASE vs. FREQUENCY GAIN AND PHASE vs. FREQUENCY
- 180 %180
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40 ““ Tﬂ;gm 40 |5 [UIL_-EM
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20 2 5 20 M i 72 5
= ==
= ¥ & & tH 3% &
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10MHz, B—BFEFINF>T

FREFFEEEFE)

(Vce = 5V, VEg = OV, Ta = +25°C, unless otherwise noted.)

SMALL-SIGNAL TRANSIENT RESPONSE

200ns/div

Voo =5V, Ay =41, R = 10kQ, C = 220pF
A Vi, SOmV/div
B : Vigyr, S0mV/div

LARGE-SIGNAL TRANSIENT RESPONSE

200ns/div

Voo =5V, Ay = +1, Ry = 10k, G = 220pF
A Vi, 1V/div
B : Vpur, 500mV/div

SMALL-SIGNAL TRANSIENT RESPONSE
(Vec =3V)

200ns/div

Ve =3V, Ay = +1, Ry = 10k, C = 100pF
A Vi, 50mVidiv
B : Vgur, S0mV/div

OVERDRIVING THE OUTPUT

200ns/div

Ve =5V, Vin-= 2.0V, Ry = 10kQ, Ci = 33pF
A Vins, 1V/div
B: Vgur, 1V/div

VAKXV
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17uA Max, Fa7l/20 YR, E—El
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1/4MAX479 o R
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-
R%m‘ OUTPUT
> R1 %w
R? R3
— AN
IN+ N ™ oM =
MAXIMN GAIN=(1 ﬁ—’Rﬂ}(“ﬁ = 100 FOR VALUES SHOWN
1/4MAX479 G R
LOW-POWER INSTRUMENTATION AMPLIFIER

F v TSR
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INA+

INB+
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-
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i
[x
L
e M
(_ EH
o) [\ S—
OB HE"HJ
0D -
—"— — 0*-8
. B—-JL-—_J;{ Lo ok
[ INCHES _[MILLIMETERS INCHES _ JMILLIMETERS
MIN_[MAX_[MIN | MAX MIN_[MAX_|MIN [MAX | N [Ms0i2]
A10.053[0.069] 1.35]1.75 D|0.189 [0.197 | 4.80[5.00 |8 | A
A1[0.004 [0.010 | 0.10 |0.25 D|0.3370.344] 855(8.75]14| B_
| B[0.014 [0.019 | 0.35]0.49 D[ 0-386]0.394] 9.80]10.00]16] C
C|0.007 [0.010 [ 019]0.25
e 0.050 1.27 NOTES
E]0.150 [0.157 | 3.80]4.00 1 DLE DO NOT INCLUDE MOLD FLASH
H[0228102441580[620]  ® YgBuctes ummn cooes o
h | 0.010 [0.020 | 0.25[0.50 | 3 ngsns {vndn_r COPLANAR WITHIN
L0016 [0.050 ] 0.40[1.27 N rm?;m?:uc: DIMENSION: MILLIMETER
5. MEETS JEDEC MS0I2-xX AS SHOWM
IN ABOVE TABLE
6. N = NUMBER OF PINS
AU packce FAHILY QUTLING SDIC 1507 L 210041 A
A
VI AKXV

6LV XVIN/BLVXVIN
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MAX473/MAX474/MAX475

W/ TArIITITY R
10MHz, B—FFIAN7>27

BE () F v THEEX
PART TEMP.RANGE  PIN-PACKAGE MAX473
MAX474CPA 0°C to +70°C 8 Plastic DIP
MAX474CSA 0°C to +70°C 8 SO
MAX474CUA 0°C to +70°C 8 uUMAX
MAX474C/D 0°C to +70°C Dice*
MAXA74EPA -40°C to +85°C 8 Plastic DIP
MAX474ESA -40°C to +85°C 8 SO
MAX474MJIA -55°C to +125°C 8 CERDIP
MAX475CPD 0°C to +70°C 14 Plastic DIP
MAX475CSD 0°C to +70°C 14 SO
MAX475EPD -40°C to +85°C 14 Plastic DIP
MAX475ESD -40°C to +85°C 14 SO
MAX475MJD -55°C to +125°C 14 CERDIP 0.052"
———— +
* Dice are specified at Ta = +25°C, DC parameters only. (1.321mm)
EUEE TRANSISTOR COUNT: 185
SUBSTRATE CONNECTED TO VEg
TOP VIEW MAX474
4 Vee
outa [1] [14] OUTD
NA- [2] p |{1__3] IND-
INA+ 3] q 1] IND+
NAXIN
Vee (o] “ixazs |l Vee
B+ [5 b [10] INC+
ng- 6 9] Inc- )
outs [7] 8] ourc _0.084%
(2.134mm)
DIP/SO
e ~
BRI
(1.473mm)
TRANSISTOR COUNT: 355
SUBSTRATE CONNECTED TO VEE

—y

T169 RREBHEXFAERHEI-30-16 GRUV/1EIL)
TEL. (03)3232-6141 FAX. (03)3232-6149

FIL IO BREHR

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

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