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ABSOLUTE MAXIMUM RATINGS

Power-Supply Voltage (VDD t0 VSS) ..cvvveeeeiiiiieeennnes -0.3V to +6V
All Other Pins ......cccvvvvveeeeeeeeieiieeien, (Vss - 0.3V) to (Vpp + 0.3V)
Output Short-Circuit Duration
(OUT shorted to VSS OF VDD)-wvveeeerirreeeeiniieeeeenins Continuous
Continuous Power Dissipation (Ta = +70°C)
5-Pin SC70 (derate 2.5mW/°C above +70°C)............. 200mw
6-Pin SC70 (derate 2.27mW/°C above +70°C)............ 181mw
5-Pin SOT23 (derate 7.1mW/°C above +70°C)............ 571mwW

8-Pin SOT23 (derate 7.52mW/°C above +70°C).......... 602mwW
8-Pin SO (derate 5.88mW/°C above +70°C)............... 471mwW
14-Pin TSSOP (derate 8.33mW/°C above +70°C) ...... 667mwW
14-Pin SO (derate 8.33mW/°C above +70°C)............. 667mwW
Operating Temperature Range ............ccccceeeene -40°C to +125°C
Storage Temperature Range............ccccvvveeeeeeees -65°C to +150°C
Lead Temperature (soldering, 10S) .........ccccceeeiniiieeeeennnnns +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 conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vpp = +5V, Vss =0, Vcm = 0, VouT = Vpp/2, RL = « connected to Vpp/2, SHDN = Vpp (MAX4401 only), Ta = +25°C, unless

otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range VbD Inferred from PSRR test 25 55 \Y
Supply Current per Amplifier IbD VDD = 2.5V 320 HA
Vpp = 5.0V 410 700
Supply Current in Shutdown IsupN | SHDN = Vss (Note 1) 0.00002 1 PA
MAX4400/MAX4401 +0.8 +4.5
Input Offset Voltage Vos mvV
MAX4402/MAX4403 +1.0 +55
Input Bias Current IB (Note 2) +0.1 +100 pPA
Input Offset Current los (Note 2) +0.1 +100 pPA
Input Resistance RIN Differential or common mode 1000 GQ
g:#éleCommon-Mode Voltage Vcm Inferred from CMRR test Vss Vpp - 1.4 \
Common-Mode Rejection Ratio CMRR Vss<Vcewm £ Vpp - 1.4V 68 84 dB
Power-Supply Rejection Ratio PSRR 2.5V <Vpp 5.5V 78 100 dB
. . Vgs + 0.3V < RL = 100kQ 120
Large-Signal Voltage Gain AvoL VZ‘ET <Vpp - 0.3V RL= 2kQ %0 110 dB
) Specified as RL = 100kQ 3
Output Voltage High VOH |VpDD - Vol RL= 2k0 5 00 mvV
Specified as RL = 100kQ 2
Output Voltage Low VoL IVF;S Vol RL= 2KO 0 75 mvV
o Sourcing 12
QOutput Short-Circuit Current — mA
Sinking 30
Erew;tkc;c;vgn Mode Output lOUTSHDN \I?g;/lgevgus,:itgc():v:}[:‘nocigel,)SHDN Vss, 410 LA
SHDN Logic Low ViL (Note 1) 0.3 0 Vpp v
SHDN Logic High ViH (Note 1) 0.7 0 Vpp %
SHDN Input Current L, v | SHDN = Vpp or Vss (Notes 1, 2) +1 +100 pA
Gain-Bandwidth Product GBW 800 kHz
Phase Margin (oY) 70 degrees
Gain Margin 20 dB
Slew Rate SR 1 Vius
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ELECTRICAL CHARACTERISTICS (continued)
(Vpp = +5V, Vss =0, Vcm = 0, VouT = Vpp/2, RL = o« connected to Vpp/2, SHDN = Vpp (MAX4401 only), Ta = +25°C, unless

otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Voltage Noise Density en f = 10kHz 36 nvViVHz
Input Current Noise Density in f = 10kHz 1 fAVHZ
Capacitive-Load Stability CLoAD Ay = +1VIV 400 pF
Shutdown Delay Time tSHDN (Note 1) 0.4 us
Enable Delay Time tEN (Note 1) 6 us
Power-On Time toN us
Input Capacitance CIN 25 pF

. . f = 10kHz, Vout = RL = 100kQ 0.009

Total Harmonic Distortion THD 2Vp-p, Ay = +1VIV RL= 2kQ 0.015 %
Settling Time to 0.1% ts Vourt = 2V step 7 ps

ELECTRICAL CHARACTERISTICS

(Vpbp = +5V, Vss =0, Vem = 0, Vout = Vpp/2, RL = « connected to Vpp/2, Ta = -40°C to +125°C, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range VpD Inferred from PSRR test 2.5 5.5 Vv
Supply Current per Amplifier IbD 800 HA
MAX4400/MAX4401 +6.5
Input Offset Voltage Vos mV
MAX4402/MAX4403 +8.0
Input Offset Voltage Drift TCvos +1 pv/ec
Input Bias Current IB (Note 2) +100 pA
Input Offset Current los (Note 2) +100 pA
Input Common-Mode Voltage Vem | Inferred from CMRR test Vss Vop-15| Vv
Range
Common-Mode Rejection Ratio CMRR Vss<Vcm < Vpp - 1.5V 65 dB
Power-Supply Rejection Ratio PSRR 2.5V <Vce 5.5V 74 dB
Device in shutdown -40°C to +85°C +1.0
Shutdown Mode Output | mode, SHDN = Vss, A
Leakage OUTSHDN Vss < Vout < Vbp K
(Note 1) +85°C to +125°C +5.0
SHDN Logic Low ViL (Note 1) 0.30 Vpp \Y
SHDN Logic High VIH (Note 1) 0.70 Vpp \%
SHDN Input Current liL, hH SHDN = Vpp or Vss (Notes 1, 2) +100 pA
Large-Signal Voltage Gain AvoL Vss + 0.3V < Vout € Vpp - 0.3V, RL = 2kQ 85 dB
Output Voltage High VOH Specified as [Vpp - VoH|, RL = 2kQ 250 mV
Output Voltage Low VoL Specified as |Vss - VoL, RL = 2kQ 100 mV
Note 1: Shutdown mode is only available in the 6-pin SC70 single op amp (MAX4401).
Note 2: Guaranteed by design.
Note 3: Specifications are 100% tested at Ta = +25°C (exceptions noted). All temperature limits are guaranteed by design.
MAXIV 3
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(Vpbp = 45V, Vss =0, Vcm = Vbp/2, VSADN = 5V, RL = o connected to Vpp/2, Ta = +25°C, unless otherwise noted.)

GAIN AND PHASE GAIN AND PHASE POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY (NO LOAD) vs. FREQUENCY (Ci = 400pF) vs. FREQUENCY
80 [T - 80 [T T M 10 o
ol 10 AL 1 OO
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g 2 [ e % [ iy
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I T [ N I & 50 %
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el W11 WL & 0 LI T T T i
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/
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MAX4401
OUTPUT IMPEDANCE SHUTDOWN SUPPLY CURRENT
vs. FREQUENCY SUPPLY CURRENT vs. TEMPERATURE vs. TEMPERATURE
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OUTPUT LEAKAGE CURRENT INPUT OFFSET VOLTAGE OUTPUT VOLTAGE SWING HIGH
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
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(Vpbp = 45V, Vss =0, Vcm = Vbp/2, VSADN = 5V, RL = o connected to Vpp/2, Ta = +25°C, unless otherwise noted.)
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(Vpbp = 45V, Vss =0, Vcm = Vbp/2, VSADN = 5V, RL = o connected to Vpp/2, Ta = +25°C, unless otherwise noted.)
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MAXIW
MAX4403
oUTA[ 1] 14]outD
MAXIW
MAX4402
INA-[ 2|~ = Hus]mo-
outa[ 1] B
ma+[3 |1+ + 2] mo+
INA-[ 2] [7]outs
Voo [ 4] [11]vss
A+ [ 3] [ 6 | ng-
e+ [5 |1+ + Haolinet
Vsslz EINB+
INB-| 6 F— = 9 |INC-
SOT23-8/SO |: :l
ours[7] 8 Jourc
TSSOP/SO
HEERERERE
@
‘ SYMBOL| MIN [ MAX g
e 0.65 BSC @
| | | D 1.80 | 2.20
‘ ‘ ‘ b 0.15 1 0.30
' i ' E 1151 1.35
T HE 1.80 | 2.40
! ! Q1 0.10 | 0.40
| | | A2 0.80 | 1.00
] SR
HE —f—F——1—- E c 0.10 [ 0.18
‘ ‘ L 0.10 | 0.30
i ‘ L1 0.425 TYP.
| | \
— ‘P\NV " “b - —=—Q1 ‘ ‘
Lf84><734>‘ ™ =c
NOTE
1. ALL DIMENSIONS ARE IN MILLIMETERS
2. DIMENSIONS ARE INCLUSIVE OF PLATING
3. DIMENSIONS ARE EXCLUSIVE
| OF MOLD FLASH & METAL BURR
+ 4. ALL SPECIFICATIONS COMPLY TO EIAJ SC70
¢ ' 5. COPLANARITY 4 MILS. MAX.
A2
¢ S
VI /1 X1 /VI
PACKAGE OUTLINE, SC70, SL
21-0076 ‘ B ‘1/1
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g
- D - 2
SYMBOL| MIN | MAX R
e === o 0.65_BSC ?
D 1.80 [2.20
| ! | b 0.15 [0.30
| E 1.15 [1.35
t —i— : HE 1.80 [2.40
| | Q1 0.10 |0.40
' ' A2 0.80 [1.00
HE — __lrérf!%né\l_--_ £ Al 0.00 [0.10
i | A 0.80 |1.10
o ! ! c 0.10 {0.18
ol _!_ | L 0.10 [0.30
i | i L1 0.425 TYP.
PIN. 1 DOT— | U |
(SEE NOTE 6) 1 | '
PIN 1 | _,l | L—b

1. ALL DIMENSIONS ARE IN MILLIMETERS
2. DIMENSIONS ARE INCLUSIVE OF PLATING

3. DIMENSIONS ARE EXCLUSIVE
OF MOLD FLASH & METAL BURR

4. ALL SPECIFICATIONS COMPLY TO EIAJ SC70
5. COPLANARITY 4 MILS. MAX.
6

|
!
. PIN 1 1.D. DOT
%2 ]
‘ +H /VI /1 X1 /VI
PROPRIETARY INFORMATION
T
PACKAGE OUTLINE, SC70, 6L
APPROVAL DOCUMENT CONTROL WO, REV

1
21-0077 B /1

10 MAXIN




oooo/Aaooono/anooooooooononnn
oooooooonoooonoonononnn

ooooo@o)

1

0.20 < SYMBOL | MIN MAX
S A 0.90 1.45

= L Al 0.00 0.15

2 A2 0.90 1.30

g ﬁk b 0.35 0.50

C 0.08 0.20

D 2.80 3.00

E 2.60 3.00

1 1.50 1.75

L 0.35 0.55

G El e 0.95 REF
el 1.90 REF

a o° [ to°

C
NOTE:

1. ALL DIMENSIONS ARE IN MILLIMETERS.
/A FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM A & LEAD SURFACE.
3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL
BURR.
4. PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.

VI AX1 VI

RRRRRRRRRRRR NFORNATIO!

TTTTTT

PACKAGE OUTLINE, SOT23, 5L

AAAAAAAA DOCUMENT CONTROL NO REV

f
21-0057 B ‘/1

MAXIMN

SOT5L.EPS
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<
R > SYMBOL | MIN MAX
e L . > A 0.90 1.45
< Al 0.00 0.15
_|_ _|_ ':‘—L& A2 0.90 130
L b 028 0.45
1 c 0.09 0.20
' D 2.80 3.00
E 2.60 3.00
E1 150 175
& E & E1 L 010 0.60
e 0.65 ref
/. (exl T 195 r‘elz;
PIN 1
(SEE NOTE 7>
] a
D
C_— | —
NOTE:
G . ALL DIMENSIONS ARE IN MILLIMETERS.
| FOOT LENGTH MEASURED REFERENCE TO FLAT FOOT
SURFACE PARALLEL TO DATUM A’
f 3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH &
AR METAL BURR.
A 4, PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.
‘ S. EIAJ REF. NUMBER” SC-74 (6 LEAD VERSION)
6. COPLANARITY 4 MILS. MAX.
- f 7. PIN 1 LD, DOT IS 0.3 MM ¢ MIN, LOCATED ABOVE PIN 1.
Al
PRI]PRI’ETARV INFORMATION
PACKAGE OUTLINE, SOT 23, 8L
APPROVAL DOCUMENT CONTROL NO. REV 1
21-0078 B | A

/DDDDD N
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