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PIN- SOT
PART TEMP. RANGE PACKAGE TOP MARK

MAX4330EUK  -40°C to +85°C 5 SOT23-5 ABAJ
MAX4331ESA  -40°Cto +85°C 8 SO —
MAXA4A331EUA  -40°Cto +85°C 8 uMAX —
MAX4332ESA  -40°C to +85°C 8 SO —
MAX4333ESD  -40°Cto +85°C 14 SO —
MAX4333EUB  -40°C to +85°C 10 pMAX —
MAXA334ESD  -40°C to +85°C 14 SO —

TFuture product—contact factory for availability.
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Pin Configurations continued at end of data sheet.
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VCC 10 VEE «.ocuvveieiiiiieieieieee et % 10-Pin pMAX (derate 5.60mW/°C above +70°C).......... 444mW
IN_+, IN_-, SHDN Voltage................ (VEg - 0.3V) to (Vcc + 0.3V) 14-Pin SO (derate 8.33mW/°C above +70°C)............... 667mwW
Output Short-Circuit Duration...........cccceeevvveeneeennen. Continuous Operating Temperature Ranges

(short to either supply)

Continuous Power Dissipation (Ta = +70°C)
5-Pin SOT23 (derate 7.1mW/°C above +70°C)
8-Pin SO (derate 5.88mW/°C above +70°C).....
8-Pin pMAX (derate 4.10mW/°C above +70°C)

MAXA33_C/D ..ot
MAX433_E_ _
Maximum Junction Temperature ......
Storage Temperature Range. ................
Lead Temperature (soldering, 10sec)

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.

DC ELECTRICAL CHARACTERISTICS

(Vcc =+2.3Vto +6.5V, VEE = 0V, Vcm = 0V, Vout = (Ve / 2), R tied to (Vcc / 2), VSHDN = 2V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN  TYP MAX | UNITS
MAX433_EUA/EUB +0.65 +15
MAX4330EUK +0.65 +15
Input Offset Voltage Vos xgg"tz Vee | MAX4331ESA +025 06 | mv
MAX4332ESA/MAX4333ESD +0.25 +0.9
MAX4334ESD +0.25 +1.0
Input Bias Current B VEe < Vcm < Vcc +25 +65 nA
Input Offset Current los VEE < Vcwm < Vcc +1 +12 nA
Differential Input Resistance RIN(DIFF) | VINt - ViN- | <1lav 23 M
| VIN+ - ViN- | > 2.5V 2 kQ
- - +
oo e
MAX433 EUA/EUB| 68 88
MAX4330EUK 67 87
Vec = | MAX4331ESA 74 93 4B
sV MAX4332ESA/ - 93
MAX4333ESD
Common-Mode CMRR ;/Oc-f/lf’z < MAX4334ESD 69 92
Rejection Ratio (Ve + 0.25V) MAX433_EUA/EUB| 65 84
MAX4330EUK 64 82
Vec = | MAX4331ESA 71 90 4B
2.3V MAX4332ESA/ 60 %
MAX4333ESD
MAX4334ESD 66 89
MAX433 EUA/EUB| 76 88
MAX4330EUK 76 88
o _ MAX4331ESA 79 92
Power-Supply Rejection Ratio PSSR Vce =2.3Vto 6.5V dB
MAX4332ESA/ 7 90
MAX4333ESD
MAX4334ESD 75 90
Output Resistance RouT Ay=1 0.1 Q
I(szshﬁz‘jv%ﬁ Current IoUT(SADN) | VSHDN < 0.8V, VouT = 0V to Ve +0.1 +2 WA
2 M1/
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DC ELECTRICAL CHARACTERISTICS (continued)
(Vcc =+2.3Vto +6.5V, VEe = 0V, Vcm = 0V, Vout = (Vec / 2), R tied to (Vcc / 2), VSHDN = 2V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vout = 0.2V to 2.1V, R = 100kQ 93 112
Vce =2.3V
. . VouTt =0.35V to 1.95V, R = 2kQ 78 90
Large-Signal Voltage Gain AvoL dB
Vee = BV Vout = 0.2V to 4.8V, R = 100kQ 93 120
cc= VouT = 0.35V 10 4.65V, RL=2kQ | 83 95
Vee -V 8 30
RL = 100kQ | <~ OH
. VoL 8 30
Output Voltage Swing VouT mvV
Vce - VoH 100 175
RL = 2kQ
VoL 70 150
Output Short-Circuit Current Isc 20 mA
SHDN Logic Threshold ViL Low (shutdown mode) 0.8 v
(Note 1) VIH High (normal mode) 2.0
SHDN Input Current VEE < VSHDN < Vcc +2 WA
Operating Supply-Voltage Vee 23 65 v
Range
Quiescent Supply Current _ _ Vce =5V 275 325
L | Vem =V =Vcc/2 A
per Amplifier ce cM out cc Vcec =2.3V 245 290 s
Shutdown Supply Current _ _ Vcc =5V 17 25
Lo | V <0.8v A
per Amplifier CC(SHDN) SHDN Vce =2.3V 9 14 K

DC ELECTRICAL CHARACTERISTICS

(Vcc = +2.3V to +6.5V, VEE = 0V, Vcm = 0V, Vourt = (Vec / 2), R tied to (Ve / 2), VSHDN = 2V, Ta = -40°C to +85°C, unless
otherwise noted.)

PEEVYXVIN-OEEVYXVIN

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MAX433_EUA +3.2
MAX433_EUK/EUB +3.8
Input Offset Voltage Vos zgg"t: Vee MAX4331ESA +0.7 mv
MAX4332ESA/MAX4333ESD +1
MAX4334ESD +1
Offset-Voltage Tempco AVos/AT +3 uv/eC
Input Bias Current B VEE <Vcm < Vce +115 nA
Input Offset Current los VEE < Vcm < Vcc +15 nA
MAX433_EUA 72
MAX433_EUK/EUB 71
Power-Supply Rejection Ratio PSRR Vcc =2.3Vto 6.5V MAX43S1ESA 6 dB
MAX4332ESA/ 73
MAX4333ESD
MAX4334ESD 71
mmon-M In -0.1 Vce +
\C/:c?ltagg Ranc;le Pt Vem o0 (§:(1:5 v

MAXIMN 3
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DC ELECTRICAL CHARACTERISTICS (continued)
(Vcc = +2.3V to +6.5V, VEg = 0V, Vcm = 0V, VouTt = (Vcc / 2), R tied to (Vcc / 2), VSHDN = 2V, Ta = -40°C to +85°C, unless

otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MAX433_EUA/EUB 63
MAX4330EUK 62
Voc= |MAX4331ESA 72
SV | MAX4332ESA/ 6o
MAX4333ESD
Common-Mode -0.25V < MAX4334ESD 67
Rejection Ratio CMRR Vem < dB
] (Voc + 0.25V) MAX433_EUA/EUB | 58
MAX4330EUK 57
Vec= |MAX4331ESA 68
2.3V | MAX4332ESA/ 66
MAX4333ESD
MAX4334ESD 65
Off-Leakage Current _
in Shutdown loUT(SHDN) | VSHDN < 0.8V, Vout = 0V to Ve *5 HA
Vout = 0.2V to 2.1V, R = 100kQ 90
Vcec =2.3V
) ] Vout = 0.35V to 1.95V, RL = 2kQ 70
Large-Signal Voltage Gain AvoL dB
Vourt = 0.2V to 4.8V, R = 100kQ 90
Vcec =5V
VouTt = 0.35V to 4.65V, RL = 2kQ 74
Vcc - VoH 40
RL = 100kQ
. VoL 40
Output Voltage Swing Vout mV
Vce - VoH 200
RL =2kQ
VoL 180
SHDN Logic Threshold ViL Low (shutdown mode) 0.8 Y
(Note 1) VIH High (normal mode) 2.0
SHDN Input Current VEE < VSHDN < Vcc +2 WA
Operating Supply-Voltage Vee TA = -40°C to +85°C 23 6.5 Vv
Range
Quiescent Supply Current _ _ Vce =5V 350
o | Vcwm = Vi =Vcc/2 A
per Amplifier cc M out cc Vee = 2.3V 330 H
Shutdown Supply Current _ _ Vce =5V 30
per Amplifier ICC(SHDN) | VSHDN < 0.8V Vee = 2.3V 17 HA

Note 1: SHDN logic thresholds are referenced to VEE.
Note 2: The MAX4330EUK is 100% tested at Ta = +25°C. All temperature limits are guaranteed by design.

MAXIMN
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AC ELECTRICAL CHARACTERISTICS
(Vcc = +5V, VEE = 0V, Vcm = 0V, VouTt = (Vec / 2), RL = 10kQ to (Vcc / 2), VSHDN = 2V, CL = 15pF, Ta = +25°C, unless

otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Gain-Bandwidth Product GBWP 3 MHz
Full-Power Bandwidth FPBW Vout = 4Vp-p 190 kHz
Slew Rate SR 15 Vius
Phase Margin PM 55 degrees
Gain Margin GM 10 dB
Total Harmonic Distortion THD f = 10kHz, VouT = 2Vp-p, AvcL = +1VIV 0.012 %
Settling Time to 0.01% ts Ay = +1V/IV, 2V step 4 us
Input Capacitance CIN 3 pF
Input Noise Voltage Density VNOISE f=10kHz 28 nViVHz
Input Current Noise Density INOISE f = 10kHz 0.26 pANHz
Crosstalk f = 10kHz, MAX4332/MAX4333/MAX4334 -124 dB
Capacitive Load Stability Ay = 1, no sustained oscillations 150 pF
Shutdown Time tSHDN 0.8 us
Enable Time from Shutdown tENABLE 1 us
Power-Up Time toN 5 us

googdd

(Vcc =+5V, VEE =0V, Vcm = Vee / 2, VSHDN 2 2V, Ta = +25°C, unless otherwise noted.)

GAIN AND PHASE

vs. FREQUENCY (NO LOAD)
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(Vcc = +5V, VEE =0V, Vcm = Ve / 2, VSHDN > 2V, Ta = +25°C, unless otherwise noted.)
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(Vcc =+5V, VEE =0V, Vcm = Vee / 2, VSHDN > 2V, Ta = +25°C, unless otherwise noted.)
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% (Vcc =+5V, VEE =0V, Vcm = Ve / 2, VSHDN > 2V, Ta = +25°C, unless otherwise noted.)
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TRANSISTOR COUNT: 199
SUBSTRATE CONNECTED TO VEg
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TRANSISTOR COUNT: 398
SUBSTRATE CONNECTED TO VEg

MAX4334

TRANSISTOR COUNT: 796
SUBSTRATE CONNECTED TO VEg
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NOTE: DIMENSIONS ARE IN MM. <+—P —> A —>| —Kq
AND FOLLOW EIA481-1 STANDARD. 0
Ao 3.200 +0.102 E 1.753 +0.102 Po 3.988 +0.102
Bo 3.099 +0.102 F 3.505 +0.051 Pol0 40.005 +0.203
b 1.499 +0.102 Ko 1.397 +0.102 P, 2.007 +0.051
P 3.988 +0.102 t 0.254 +0.127
D, 0.991 +0.254
+0.000 +0.305
w 8.001 0105
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b f‘}: = L AL 0.00 0.15
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-1 C 0.08 0.20
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‘ T ‘ Y £ 2.60 3.00
L 1,50 1.75
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‘ a 0° [ 10°
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NOTE:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

/2\ 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.

V1 A X1 2V

PRIPRIETARY INFORMATION
Tim

T
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i T coeeL T
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21 0057 ‘ B ‘/
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BLUMAXD.EPS
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0.65
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0.016 [0.026 [0.41 0.66
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1. D&E DO NOT INCLUDE MOLD FLASH. :;”:’:‘m” ONORMATION
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .1Smm(.006">.

8LD uMAX PACKAGE OUTLINE DWG.
3. CONTROLLING DIMENSION: INCHES — omma = CLMENT CONTROL G N A4

21-0036 ‘ D ‘1/1
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