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PART TEMP. RANGE PIN-PACKAGE
MAX478ACPA 0°C10+70°C B Plastic DIP
MAX478CPA 0°Ct0+70°C  8PlasticDIP
MAX478CSA  0°Cio+70°C: CEC
MAX478C/D 0°C 10 +70°C Dice®
MAX478EPA -40°C 10 +85°C 8 Plastic DIP
| MAX478ESA -40°C to f85°9778 sc
MAX479ACPD 0°C to +70°C 14 Plastic DIP
MAX479CPD 0°C to +70°C 14 Plastic DIP
MAX479CSD 0°Cto+70°C 14 80 o
MAX479EPD -40°C o0 +85°C 14 Plastic DIP |
| MAX479ESD 40°Clo+85°C 1480
* Dice are specified at T, = +25°C, DC paramneters only.
EEE
TOP VIEW ./
OuTA I 5] v,
INA- E 7] ours
INA+ 3] Qﬂ 6] INB-
- | 4| MAXIAMN
v [4] MAX478 [5] 6
DIP/SO
A4
OUTA 1] 1] outp
INA+ 3] 12] IND+
v 8] MR [l v-
INB+ E b E INC+
g~ [ I‘ (9] inc-
outs [7] 8] outc
DIP/SO

MAXIV

BHEY YV TIVRUBRHIRT — 7Y — FOAFICRIYF 2 LD R— L= ZTHAT I http//www.maxim-ic.com

6LVXVIN/BLYXVIN

Maxim Integrated Products

1



MAX478/MAX479

17uA Max, Fa7lL/20vR, B—EE

RIEEANT T

ABSOLUTE MAXIMUM RATINGS

SupplyVoltage .. ... e 22V
Differential Input Voltage ............coo i +30V
Input Voltage.................... Equal to Positive Supply Voltage

5V Below Negative Supply Voltage
Output Short-Circuit Duration......................... Continuous

Continuous Power Dissipation (T, = +70°C):
8-Pin Plastic DIP (derate 9.09mW/°C above +70°C) ... .. 727mwW
14-Pin Plastic DIP (derate 10.00mW/°C above +70°C} ..800mwW
14-Pin Wide SO (derate 9.52mW/°C above +70°C) ...762mW

Operating Temperature Ranges:

MAX47_ACP_/C__........

MAX47_E

Storage Temperature Range
Lead Temperature (soldering, 10sec)

0°C to +70°C
-40°C to +85°C

.................. -65°C to +150°C

...+300°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 condifions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS: 5V
(Vg =5V, OV, Vo = 0.1V, Vo = 1.4V, T4 = +25°C, unless otherwise noted.}

MAX478AC MAX478C/E
PARAMETER SYMBOL CONDITIONS MAX479AC MAX479C/E UNITS
MIN TYP MAX MIN TYP MAX
MAX478ACP/CP/EP 30 70 40 120
Input Offset Voltage v MAXA79ACP/CP/EP 35 100 40 150 v
P 9 %5 "MAX478CS/ES 80 180 v
MAX479CS/ES 90 250
Long-Term tnput Offset- AVos
Voltage Stability ATime 0.5 06 kV/Mo.
Input Offset Current los 005 025 0.05 0.35 nA
Input Bias Current s 3 5 3 6 nA
input Noise Voltage €n 0.1Hz to 10Hz (Note 1) 09 20 0.9 VYo
i fo = 10Hz (Note 1 50 75 50
Input Noise Voltage o) { ) WNFE
Density fo = 1000Hz (Note 1) 49 65 49
Input Noise Current i 0.1Hz to 10Hz (Note 1) 15 25 15 PAp
Input Noise Current fo = 10Hz (Note 1) 0.03 0.07 0.03
i VHz
Density fo = 1000Hz 0.0 0.0 PANHZ
. Differential mode (Note 1) 08 20 06 20
Input Resistance Rin GQ
Common mode 12 12
Upper limit 35 39 35 39
Input Volt Range v )
nput Voltage Rang INOM) o 0 03 0 03
Common-Mode CMRR | Vew=0Vto3.5V 93 103 90 102 dB
Rejection Ratio
Power-Supply PSRR | Vg=22Vto 12V 94 104 92 104 dB
Rejection Ratio
Vo = 0.03V to 4V, no load 140 700 110 700
Large-Signal Voltage Gain Avor (Note 1) vimy
Vg =0.03Vto 3.6V, R = 50kQ 80 200 70 200
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17uA Max, 7a7I/o0 v, H—ER
BEBEEIANTIT

ELECTRICAL CHARACTERISTICS: 5V (continued)
(Vg =58V, 0V, Vo = 0.1V, Vg = 1.4V, T, = +25°C, unless otherwise noted.)

MAX478AC MAXA478C/E
PARAMETER SYMBOL CONDITIONS MAX479AC MAXA79C/E UNITS
MIN TYP MAX MIN TYP MAX
Output low, no load 6.5 9.0 6.5 9.0
OQutput low, 2k to GND 0.2 06 0.2 0.6 mV
Output Voltage Swing Vour Output low, gk = TO0PA 120 160 120 160
Output high, no load 42 44 42 44
vV
Output high, 2kQ to GND 35 38 35 38
Slew Rate SR Ay =+1,CL = 1pF (Note 1) 0.013 0.025 0.013 0.025 Vips
Gain-Bandwidth Product GBW fo < BkHz 60 60 kHz
Supply Current per | 13 18 B 14 21 A
Amplifier s Vg =+1.5V, Vg =0V 12 17 13 20
Channel Separation AV |y =3V, R = 10kQ 130 130 dB
Minimum Supply Voltage Vs (Note 2) 20 22 20 22 v
ELECTRICAL CHARACTERISTICS: 5V
(Vg = 5Y, OV, Vo = 0.1V, Vg = 1.4V, T4 = 0°C to +70°C, unless otherwise noted.)
MAX478AC MAX478C
PARAMETER SYMBOL CONDITIONS MAX479AC MAX479C UNITS
MIN TYP MAX MIN TYP MAX
MAX478ACP/CP 50 170 65 250
MAX479ACP/CP 60 200 70 290
Input Offset Voltage A — v
put ilset Yolag 05 "VAX478CS 120 300 H
MAX479CS 130 400
‘ AVpg MAX47_ACP/CP (Note 1) 0.5 2.2 0.6 3.0
Input Offset Voltage Drift : e UVPC
AT MAX47_CS (Note 1) 08 45
Input Offset Current log 006 035 006 050 nA
Input Bias Current g 3 6 3 7 nA
Common-Mode CMRR | Vew=0V103.4v 90 101 86 100 B
Rejection Ratio e '
Power-Supply PSRR | Vg=25Vio 12V 90 102 88 102 a8
Rejection Ratio
Large-Signal Vo = 0.05V to 4V, noload (Note 1) 105 500 80 500 |
. AvoL = - VimV
Voltage Gain Vo =0.05V 10 3.5V, R = 50kQ 55 160 45 160 ‘
Output low, no load 8 11 8 11 V ]
m
Output low, Ignk = 100pA 140 190 140 190
Output Voltage Swing Vour .
Qutput high, no load 41 43 41 43 v
Qutput high, 2kQ to GND 33 38 33 38
Supply Current per Ampiifier Is ‘ 14 21 15 24 PA
VILAXIWV
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MAX478/MAX479

17uA Max. Fa7l/o0y K, H—BIE
BEEANT> T

ELECTRICAL CHARACTERISTICS: 5V
(Vg = 5Y, 0V, Vo = 0.1V, Vg = 1.4V, T, = -40°C to +85°C, unless otherwise noted.)

MAX478EP MAXA478ES
PARAMETER SYMBOL CONDITIONS MAXA479EP MAX479ES UNITS
MIN TYP MAX MIN TYP MAX
MAX478 80 315 150 400
Input Offset Voltage Vos uv
MAX479 80 345 160 530
. AVps
Input Offset Voltage Dirift AT (Note 1) 0.6 3.0 0.8 4.5 uv/eC
Input Offset Current los 007 07 007 07 nA
Input Bias Current Ig 4 8 4 8 nA
Common-Mode CMRR | Veum = 0.05V to 3.2V 84 98 54 98 4B
Rejection Ratio
Power-Supply PSRR | Vg=3.0Vio 12V 86 100 86 100 dB
Rejection Ratio
Large-Signal Avo Vo =0.05V10 4V, noload (Note 1) 55 350 55 350 .y
Voltage Gain YO Vo =005VI035V, R =50kQ | 35 130 35 130
Output low, no load 9 13 9 13 v
m
_ Output fow, Igk = 100pA 160 220 160 220
Output Voltage Swing Vour :
Output high, no load 39 42 39 42 v
Output high, 2k€Q to GND 30 37 3.0 37
Supply Current per Amplifier s 15 27 15 27 |..IA‘
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17uA Max, Fa7/b/o0 v, B—EF
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ELECTRICAL CHARACTERISTICS: 3V
(Vg =3V, 0V, Vo = 0.1V, V5 = 0.8V, T, = +25°C, unless otherwise noted.)

MAX478AC MAX478C/E
PARAMETER SYMBOL CONDITIONS MAX479AC MAX479C/E UNITS
MIN TYP MAX MIN TYP MAX
MAX478ACP/CP/EP 30 90 40 140
Inbut Offset Voltage v MAX479ACP/CP/EP 35 120 40 170 v
u
P g 95 I MAX478CS/ES 80 200 H
MAX479CS/ES 90 270
Input Offset Current los 0.05 0.05 nA
Input Bias Current I 3 3 nA
Input Noise Voltage en 0.1Hz to 10Hz 1.0 1.0 HVop
Upper limit 17 19 1.7 19
Input Voltage Range v v
nput Yollage Hang NEM T ower fimit 0 -03 0 03
Common-Mode
o . CMRR Vem=0Wto 1.7V 93 1083 90 102 dB
Rejection Ratio
Power-Supply PSRR | Vg=22Vto 12V 94 104 92 104 dB
Rejection Ratio
Large-Signal . zlr\?ojeoit)jgv to 2V, no load 100 600 100 600 vy
Voltage Gain veL
Vo =0.03V1o 1.5V, R = 50kQ 30 180 30 180
Output low, no load 6 9 6 9 v
m
_ Output low, 2k to GND 02 06 02 06
Qutput Voltage Swing Vour
Qutput high, no load 22 24 22 24 v
Qutput high, 2kQ to GND 1.8 20 18 20
Gain-Bandwidth Product GBW fo < BkHz 50 50 kHz
Supply Current per Amplifier Ig 12 17 13 20 pA
M Supply Vol Vv 22 22 v
inimum Su oltage -
PPy Yol [ With 300,V Vog degradation 17 17

VAKXV
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MAX478/MAX479

17uA Max. a7/ TvR, B—ER
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ELECTRICAL CHARACTERISTICS: +15V

(Vg = £15V, T, = +25°C, unless otherwise noted.)

MAX478AC MAX478C/E
PARAMETER SYMBOL CONDITIONS MAX479AC MAX479C/E UNITS
MIN TYP MAX MIN TYP MAX
Input Offset Voltage Vos 80 350 100 480 0y
Input Offset Current los 005 0.25 005 035 nA
Input Bias Current Ig 3 5 3 6 nA
Inout Voltage Range v Upper limit 13.5 139 135 139 y
Py genang N ower limit 15.0 -15.3 150 -15.3
Common-Mode CMRR | Vow = +13.5V, -15V 97 106 94 106 dB
Rejection Ratio
Power-Supply PSRR | Vg =5V, 0Vto +15V 96 112 94 112 dB
Rejection Ratio
Large-Signal Vo = 210V, R = 50kQ 300 1200 250 1000
. Avor vimv

Voltage Gain Vg = £10V, no load 600 2500 400 2500

R = 50kQ +13.0 +14.2 +13.0 £14.2
Output Voltage Swing Vour v

R =2kQ +11.0 £12.7 +11.0 £12.7
Slew Rate SR Ay = +1V, C = 15pF 002 0.04 0.02 0.04 Vius
Gain-Bandwidth Product GBW fo < 5kHz 85 85 kHz
Supply Current per Amplifier Is 16 21 17 25 HA
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17uA Max, Fa7)/2TvF, B—ElR
BIREANT T

ELECTRICAL CHARACTERISTICS: =15V

(Vg = 215V, Tp = 0°C to +70°C, unless otherwise noted.)

MAX478AC MAX478C
PARAMETER SYMBOL CONDITIONS MAX479AC MAX479C UNITS
MIN TYP MAX MIN TYP MAX
Input Offset Voltage Vos 100 480 130 660 pv
AVps | MAX47_ACP/CP (Note 1) 06 28 07 40
Input Offset-Voltage Drift AT pV/eC
A MAX47_CS (Note 1) 09 55
tnput Offset Current los 006 035 0.06 0.35 nA
Input Bias Current Is 3 6 3 7 nA
Large-Signal A Vg = 10V, R, = 50kQ
Voltage Gain VoL o=*% s R 200 800 150 750 Vimv
common-Mode CMRR | Vow = +13V,-15V 94 104 91 104 dB
Rejection Ratio
Power-Supply PSRR | Vg=5V,0Vto 15V 93 110 91 110 dB
Rejection Ratio
Output Voltage Swing Vour R_ = 5kQ +11.0 +135 +11.0 +135 v
Supply Current per Amplifier Is 17 24 18 28 pA

MAXIM
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MAX478/MAX479

17uA Max, 7a7I/o0vR, E—EF
BHREINP>T

ELECTRICAL CHARACTERISTICS: =15V

(Vg = £15V, T, = -40°C to +85°C, unless otherwise noted.)

MAX478EP MAX478ES
PARAMETER SYMBOL CONDITIONS MAX479EP MAX479ES UNITS
MIN TYP MAX MIN TYP MAX
Input Offset Voltage Vos 130 740 130 740 0y
AV
Input Offset-Voltage Drift A—f (Note 1) 07 40 09 55 pveC
Input Offset Current los 007 0.70 007 070 nA
Input Bias Current s 4 8 4 8 nA
Large-Signal A Vv
= +10V, R = 50kQ

Voltage Gain WOL e} L 100 500 100 500 Vimv
common-Mode CMRR | Vgw=+13V,-149V 88 103 88 103 dB
Rejection Ratio
Power-Supply PSRR | Vs =5V, 0V 10 +15V 88 109 88 109 dB
Rejection Ratio .
Output Voltage Swing Vour Ry = 5k +11.0 135 +110 +135 v
Supply Current per Amplifier Is 19 30 19 30 LA

Note 1:
Note 2:

Guaranteed by design.
Power-supply rejection ratio is measured at the minimum supply voltage. The op amps actually work at 1.7V supply, but

with additional input offset-voltage skew.

MNAXI



timery.crawford
Text Box
Amplifier


17uA Max. 7a7l/2Ty R, E—EE
BREINT> T

I E

SUPPLY CURRENT VOLTAGE GAIN
vs. TEMPERATURE MINIMUM SUPPLY VOLTAGE vs. FREQUENCY
20 100 | 140 —
_— Ta=+25°C
% 8 — 0 +25°C 120 =
w1 S
r Vs - 415 2 +85°C ‘f }V . 100 \\
g — £ 100 i) N
= & = 80 N Vg =15V
P \ ws | N
= ~ = 200 N B 80 N\
g 14 // V=BV, 0V __| e 2 ~< / / = Vs = 50,0V N
g 2 40
g A £ -300 . / =] \\
> 92 ] g 20 N
a = B -400 \
s ] 5 =+1.5V S 0 N
@ ~ | | NON-FUNCTIONAL ™\
10 -500 1 -20
58 25 0 25 50 75 100 0 1 2 3 0001 04 10 1k 100k
TEMPERATURE (°C) _ POSITIVE SUPPLY VOLTAGE (V) FREQUENGY (Hz)
GAIN, PHASE COMMOR-MODE REJECTION RATID POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY vs. FREQUENCY vs. FREQUENCY
30 80 120 ; 120 T T
\TA =+25°C ~ | POSTIVESUPPLY
e Th = +25°C = =
=20 [~S3 S 1208 Ve = 415V \\\\
g | T PTAszigsvi 2 o | Vo= "
= N o - )
z I\ N \Pesesva]] S 2 \ s \
s 10 NN 1805 o P N
= \ & 3 V5= 5M ov\ % NEGATIVE SUPPLY \
g AW ' \ % 40 \ 40 N N
" Temnsror NG 2o e \§ \
' b ‘-\ Vg =+2.5V + 1V SINE WAVE N
GAIN 15V \ T P
10 A A 240 A =+25°C
0 0 L L L L
10k 100k ™ 1 10 100 1k 10k 100k 01 1 10 100 1k 10k 100k
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
VOLTAGE GAIN OUTPUT SATURATION
vs. LOAD RESISTANCE CAPACITIVE LOAD HANDLING vs. TEMPERATURE
10M 120 1000 . . ,
Vg =5V, OV Vg= V.0V | gk = 1mA
oo |z : ;
Vg = 115V, Ta = 425°C = Iy = 100pA
=3 ; A//_\ Ay=+1 / / l E 100 i
Z A £ 8 e ' |
= 5 Iging = TpA
z / T § / / / = S = Th
o Vg =5V, 0V, / —\ I 60 Z 10 ]
=4 Ta=+25°C &= = !
= / ool g w f/ / = "\ LOA?ka T0 GROUND
= 100k // Tn=+857C __/ / / E 1 i ! e
W
U P 7 2k€2 10 GROUND
V=40 / Ay=+10 | i T
10K 0 0.1 [
10k 100k ™ 10M 10 100 1000 10,000 50 25 0 2 50 75 100
LOAD RESISTANCE TO GROUND (£) CAPACITIVE LOAD {pF} TEMPERATURE (°C)
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MAX478/MAX479

17uA Max. Fa7l/oTy R, E—ElE
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[ 52
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0.1 1 10 100 1k
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LARGE-SIGNAL TRANSIENT RESPONSE
Vg = +15V

OUTPUT VOLTAGE (SV/div)

TIME (500ps/iv)
By =+1,C, = 150F

SMALL-SIGNAL TRANSIENT RESPONSE

Vg = 5V, OV

OUTPUT VOLTAGE (20mV/div)

TIME (20us/div)
Ay=+1,C, = 15pF

SOURCING

SHORT-CIRCUIT CURRENT {mA}

QUTPUT VOLTAGE (1V/div)

SINKING

~
(=]

—y
o

L
<

~n
L=J

-30

SHORT-CIRGUIT CURRENT

Vg =5V, 0V

Vg =+15V

L

Vg - 425V

Vg = +2 5

L]

—__-—-'-_
Vg =215V

1

2

TIME FROM QUTPUT SHORT TO GROUND (MINUTES)

LARGE-SIGNAL TRANSIENT RESPONSE

r—

i (00mV

Vs =5V, 0V

TIME {100ps/civ)
Ay=+1,C, = 150F

OUTPUT VOLTAGE (20mv/div)

INPUT BIAS AND OFFSET GURRENT
vs. TEMPERATURE
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INPUT OFFSET
CURRENT (pA)
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w
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£L.
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wn
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INPUT BIAS
_ CURRENT (nA)

b
o

'
[42]
(=]

-25 0 25 50 7%
TEMPERATURE (°C)

100

SMALL-SIGNAL TRANSIENT RESPONSE
Vg =225V

OUTPUT VOLTAGE {20mV/div)

TIME (20us/div)
Ay =+1,C, = 150F

SMALL-SIGNAL TRANSIENT RESPONSE

Vg = 215V

TIME (20ps/div)
Ay=+1,C = 15pF
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17uA Max. Fa7IL/o0y R, B—El
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INCHES  MILLIMETERS INCHES . MILLIMLFTRS
Mit [MAX | MIN. [ MAX MIN |MAX TMIN | MAx [N [Hs0i]
0.053]0069] 135175 0189 (01971 4.84]500 [8 | A
0.004 [0010 | 0.10 [0°% 0.337]0.344] 8.55/8.75[14] B
0.014 [0.915 [ 0.35]049 0.386[0.394] 98011050116 C
000710010 T0.19 [025
> = NOTES

0.150 {0157 | 380[400 1. DLE DO NOT INCLUDE MOLD FLASH
e MOLD tCASH DR PROTRUSIONG NO-
T@ CXCEED 15mm CONG")

(el

0228102441 580]6.20 2
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0016 [0050] 040[1.P7 \ 02na (60473
o
6
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=
o
C
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CONTROLL ENG DIMENSION: MILLIMETER
S MEETS UFDEC MS0I2 -XX AS SHOWN

I ABUVE TABLE
N - NUMBFR DF PINS

LA o FonlL _qumwf: i 150]@]@—0931 N
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MAX478/MAX479

17uA Max, >

SHBRANT T

arl/oTyR. B—FR

Ny o= (&HE)

* e 1 —

[

HTT

c;::-.:-_ ==

- 0°-13°
H

L—@B——-—

INCHES MILLIMETERS

| INCHES MILLIMETERS

MIN MAX | MIN MAX MIN MAX | MIN MAX | N [MS00l
Al --- 10200 --- |5.08 D 10.348|0.390} 884 | 991 |8 |AB
ALI001D |--- [0.38 -== D [0.73510.76511867 11943 [14 |AC
AC|10.129 [0.175 318 |4.45 D 0749 |0.765|18.92 |12.43 {16 |AA
A 3]/0.055 [0.080 {1.40 203 D 10.889|0.915 |22.48|23.24118 |AD
B |0.0l6 0022 |0.41 0.56 D 1015 |1.045 |25.78|26.54 |20 |AE
B110.045 10065 |1.14 165 | [ Dit14 1.265 [28.96(32.13 |24 |AF
C 10,008 {0012 |0.20 [0.30 D [1.360 |1.380 |34.94135.03[28*%5
010,005 0.080 [0.13 203
E 10.300 |0.325|7.62 18.26 NDTES
£1]0.040 (0310 (610 [7.87 b VELD FLASH De BROTRUSIONG T
e 0100 R 854 R TO EXCEED .195mm (006>
eA0300 | —= /62 | —-- R A VN
E’B —— 0400 R 1016 IN ABOVE TABLE
L [0.115 10150 [2.92 381 P LA

| AAAKNA o100 FNLY DUTLING PP 300”]

21-0043 A

DOCUNENT CONTROL WMBER  REV.

)

[ wmrEE

\

VEYLAHTELEENTF Y AHBRTERSIN LS EBLADERDOERIC DV TIRREERSETA, OBRSF S M2/ ARBHET

REVLHRBEHFEFEUICERRUTBREZEE I HTIIZRELET.

12

LI TP R ER

T169-0051 SREREBFTEXFEFHREA3-30-16 (RUVNEN)
) TEL. (03)3232-6141

FAX. (03)3232-6149

NTLIEHEA.

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408} 737-7600
© 1998 Maxim Integrated Products.

maxim s aregistered trademark of Maxim Integrated Products.





