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Pin Configurations continued at end of data sheet.
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC t0 VEE) ceevvevereriereisieieesiereeseeseesieseneneens
....(VEE - 0.3V) + (Vcc + 0.3V)
(VEe - 0.3V) + (Vcc + 0.3V)

IN_+, IN_-, SHDN_.......cc0cvee.

OUT_ (shutdown mode) .............
Output Short-Circuit Duration to Vcc or VEg (Note 1)....Continuous

Continuous Power Dissipation (Ta = +70°C)

5-Pin SOT23 (derate 7.10mW/°C above +70°C)........... 571mW
8-Pin Plastic DIP (derate 9.09mW/°C above +70°C) ....727mW
8-Pin SO (derate 5.88mW/°C above +70°C)

8-Pin UMAX (derate 4.10mW/°C above +70°C)
10-Pin uMAX (derate 5.60mW/°C above +70°C)
14-Pin Plastic DIP (derate 10.00mW/°C above +70°C)...800mW
14-Pin SO (derate 8.33mW/°C above +70°C)

Operating Temperature Range ................

Junction Temperature

Note 1: Continuous power dissipation should also be observed.

Storage Temperature Range
Lead Temperature (soldering, 10sec)

330mw
444mW

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 = +2.7V to +6.5V, VEE = 0V, Vcm = 0V, Vout = (Ve / 2), RL = 100kQ to (Ve / 2), VSHDN = 2V, Ta = +25°C, unless otherwise

noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MAX416_EPA/EPD 0.25 0.85
MAX416_ESA/ESD 0.25 0.85
Input Offset Voltage Vos Vcwm = VEg to Vee MAX416_EUA/EUB 0.35 1.7 mV
MAX416_EUK 0.35 1.5
MAX4169E_D 0.25 1.0
Input Bias Current B Vcm = VEE to Ve +50 +150 nA
Input Offset Current los Vcwm = VEE to Vec +1 +15 nA
Differential Input Resistance RIN(DIFF) | Vit - Vin- | < 1.8V >00 kQ
| VIN+ - VIN- | > 1.8V 2
common-Mode Input Vem | Inferred from CMRR test VEE-0.25  Vec+0.25| V
Voltage Range
MAX416_EPA/EPD 72 93
c Mod v 0,95V MAX416_ESA/ESD 72 93
joggizr; R:ti: CMRR VE‘; b chci 0.25v) | MAX416_EUAEUB 62 89 dB
MAX416_EUK 63 90
MAX4169E_D 71 93
MAX416_EPA/EPD 72 88
MAX416_ESA/ESD 72 88
Power-Supply Rejection Ratio PSRR Vcec =2.7Vto 6.5V MAX416_EUA/EUB 72 86 dB
MAX416_EUK 72 86
MAX4169E_D 70 88
Output Resistance RouTt AvcL = +1VIV 0.1 Q
gﬁs'hﬁf‘dk:\gﬁ Current IoUT@SABN) | VSHBN < 0.8V, VouT = 0V to Ve +0.001  *2 WA
. ) Vout = 0.2V to 4.8V, RL = 100kQ 95 120
Large-Signal Voltage Gain AvoL Vcc =5V dB
VouT = 0.6V to 4.4V, RL = 25Q 71 83

MAXIMN
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +2.7V to +6.5V, VEE = 0V, Vcm = 0V, Vourt = (Vec / 2), RL = 100kQ to (Ve / 2), VSHDN = 2V, Ta = +25°C, unless otherwise
noted.)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vce -V 15 30
RL = 100kQ cc - oH
. VoL - VEE 10 25
Output Voltage Swing Vourt Vcc =5V mV
Vcc - VoH 340 430
RL =25Q
VoL - VEE 160 350
Output Source/Sink Current _
(Note 2) Vout = 0.6V to (Vcc - 0.6V) +80 +125 mA
SHDN Logic Threshold ViL Shutdown mode 0.8 Y
(Note 3) VIH Normal mode 2.0
SHDN Input Bias Current VEE < VSHDN < Vcc +3.0 HA
Operating Supply-Voltage Vce Inferred from PSRR test 2.7 6.5 \Y
Range
Quiescent Supply Current Vce =5V 1.3 15
- Icc mA
(per Amplifier) Vee = 3V 1.2 1.4
Shutdown Supply Current _ _ Vce =5V 58 75
- | Vv <0.8v A
(per Ampilifier) CC(SHDN) SHDN Vee =3V 38 49 H

DC ELECTRICAL CHARACTERISTICS

(Vcc = +2.7V to +6.5V, VEg = 0V, Vcm = 0V, Vout = (Vcc / 2), RL = 100kQ to (Vcc / 2), VSHDN = 2V, Ta = -40°C to +85°C, unless
otherwise noted.) (Note 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

MAX416_EPA/EPD 1.0
MAX416_ESA/ESD 1.0

Input Offset Voltage Vos Vcwm = VEE to Vee MAX416_EUA/EUB 4.9 mv
MAX416_EUK 4.3
MAX4169E_D 1.2

Offset-Voltage Tempco AVOos/AT +3 pv/ec

Input Bias Current B Vcwm = VEE to Vce +225 nA

Input Offset Current los Vcm = VEe to Vee +21 nA

Sglggggg"nc;ie Input Vem | Inferred from CMRR test VEe-0.15  Vcc+0.45| vV
MAX416_EPA/EPD 71

Common-Mode \Y 0.15V <Vcm < MAX416_ESA/ESD 71

Rejection Ratio CMRR (\/ECI;EC +.0.15V) CM MAX416_EUA/EUB 56 dB
MAX416_EUK 57
MAX4169E_D 69
MAX416_EPA/EPD 67
MAX416_ESA/ESD 67

Power-Supply Rejection Ratio PSRR Vcec =2.7Vto 6.5V MAX416_EUA/EUB 65 dB
MAX416_EUK 65
MAX4169E_D 66

MAXIMN 3
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DC ELECTRICAL CHARACTERISTICS (continued)
(Vcc = +2.7V to +6.5V, VEg = 0V, Vcm = 0V, VouTt = (Vcc / 2), RL = 100kQ to (Vcc / 2), VSHDN = 2V, Ta = -40°C to +85°C, unless

otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Off-Leakage Current _ _ _
in Shutdown louT(SHDN) | VSHDN < 0.8V, Vout = 0V to Vcc *5 HA
Large-Signal Voltage Gain A Vce = 5V Vour=02Vto 4.8V, R = 100k2| 90 dB
ge-sig g VoL cc= VouT =0.6V10 4.4V, RL=25Q | 66
Vce - Vi 40
RL = 100kQ VCC VOH -
Output Voltage Swing Vourt Vcec = 5V oL~ VEE mvV
Vce - VoH 490
RL = 25Q
VoL - VEE 400
Output Source/Sink Current _
(Note 2) VouT = 0.6V to (Vcc - 0.6V) +80 mA
SHDN Logic Threshold \ Shutdown mode 0.8 v
(Note 3) VIH Normal mode 2.0
SHDN Input Bias Current VEE < VSHDN < Vcc +3.5 MA
Operating Supply-Voltage Vcc | Inferred from PSRR test 2.7 6.5 v
Range
i Vcc =5V 1.7
Qmescem Supply Current lcc cc mA
(per Ampilifier) Vce =3V 1.6
Shutdown Supply Current _ _ Vce =5V 82
- | Vv <0.8v A
(per Ampilifier) CC(SHDN) SHON Vcec =3V 54 H

Note 2: Although the minimum output current is guaranteed to be £80mA, exercise caution to ensure that the absolute maximum
power-dissipation rating of the package is not exceeded.
Note 3: SHDN logic thresholds are referenced to VEE.

Note 4. The MAX4165EUK is 100% tested at +25°C. All temperature limits are guaranteed by design.

AC ELECTRICAL CHARACTERISTICS
(Vce = +2.7V to +6.5V, VEE = 0V, Vem = 0V, Vout = (Vec / 2), RL= 2.5kQ to (Vce / 2), VSHDN 2 2V, CL = 15pF, Ta = +25°C, unless

otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Gain-Bandwidth Product GBWP 5 MHz
Full-Power Bandwidth FPBW Vourt = 4Vp-p, Vcc = 5V 260 kHz
Slew Rate SR 2 Vlius
Phase Margin PM 68 degrees
Gain Margin GM 21 dB
Total Harmonic Distortion THD f = 10kHz, Vout = 2Vp-p, AvcL = +1V/V 0.005 %
Settling Time to 0.01% ts AvcL = +1V/V, 2V step 21 ps
Input Capacitance CIN 3 pF
Input Voltage Noise Density en f=1kHz 26 nViVHz
Input Current Noise Density in f = 1kHz 0.4 pANHz
Channel-to-Channel Isolation f = 1kHz, RL = 100kQ (MAX4167-MAX4169) 125 dB
Capacitive Load Stability AycL = +1V/V, no sustained oscillations 250 pF
Shutdown Time tSHDN 1 us
Enable Time from Shutdown tENABLE 1 us
Power-Up Time toN 5 us

MAXIMN
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(Vcc = +5.0V, VEg = 0V, R = 100kQ, Ta = +25°C, unless otherwise noted.)

GAIN AND PHASE vs. FREQUENCY POWER-SUPPLY REJECTION RATIO
GAIN AND PHASE vs. FREQUENCY (CL = 250pF) vs. FREQUENCY
MAX4165-( 216 MAX4165-02 10
T T T 70 T 216 ‘A“““_"+i §
il AycL = +1000V/V 180 60 | é\/c_\_22581?:00V/V 1 180 0 VC | g
A ™ L= P Y s
N 144 50 N 144 -10 o /
N N
108 g 40 § 108 & -20 il
y N g w \\ 72 % g L]
% S =2 3 & E 40 Hit
8 3 h w2
~ 0 = 10 N 02 -50 mli
N \ = ™\ N =
N \ -36 0 N | 36 -60
NS 72 -10 i NS N 72 -70 O
TS 108 20 TS 108 -80 T
I {
-144 -30 -144 -90 o
100 1k 10k 100k 1M  10M 100 1K 10k 100k IM  10M 100 1k 10k 100k 1M  10M 100M
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
SUPPLY CURRENT PER AMPLIFIER SHUTDOWN SUPPLY CURRENT
OUTPUT IMPEDANCE vs. FREQUENCY vs. TEMPERATURE PER AMPLIFIER vs. TEMPERATURE
1000 @ 16 T s 80 T " 8
b Voo = +6.5V I _—"  Vec=+65V g
S 14 e — z 70 E
B / =
@ 100 = 12 > — = 60
E)J = | " =
= = 10 Ve = +2.7V Z 50
E 10 % 08 % 40 =3
= o E ——
z T 06 a 30 == Veg =427V
o a o
= > 2
=2 %} %]
° 04 20
0.2 10
0.1 0 0
1 10 100 1k 10k 100k 1M 10M -40  -20 0 20 40 60 80 100 -40  -20 0 20 40 60 80 100
FREQUENCY (Hz) TEMPERATURE (°C) TEMPERATURE (°C)
INPUT BIAS CURRENT INPUT BIAS CURRENT INPUT OFFSET VOLTAGE
vs. COMMON-MODE VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
80 o 80 s 225 ‘ 2
g 7 8 [~ S0T23-5 2
g E 175 PACKAGE 3
60 aE 60 z 7 2
— Veo =27V Ve =+65V / — / 125 /
= — =< : T~
L a < 40 Ll / \/
& / / Z Vee = +2.7V, Vem = Vee 07 /
E 20 & 2 Ve =+6.5V, Vom = Vec | w025
[&] [&] Q
2 2 5
z 0 z 0 L 2
5 'é Vee = +2.7V, Voum = Vee
z 20 220 |vec=+65V,Vom =V, \
= / e« o E\E \‘ SO PACKAGE —
-40 -40 \
— X
-60 -60
0 1 2 3 4 5 6 7 -40  -20 0 20 40 60 80 100 -40  -20 0 20 40 60 80
COMMON-MODE VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
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(Vcc = +5.0V, VEe = 0V, RL = 100kQ, Ta = +25°C, unless otherwise noted.)
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(Vcc = +5.0V, VEe = 0V, RL = 100kQ, Ta = +25°C, unless otherwise noted.)
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BIN. soT
PART TEMP. RANGE TOP
V
e PACKAGE o
MAX4167EPA  -40°C to +85°C 8 Plastic DIP —
MAX4167ESA  -40°C to +85°C 8 SO —
o MAXA4168EPD  -40°C to +85°C 14 Plastic DIP ~ —
Vin MAX4168ESD  -40°C to +85°C 14 SO —
A €2 MAX4168EUB  -40°C to +85°C 10 HMAX —
Y MAX4169EPD  -40°C to +85°C 14 Plastic DIP —
MAX4169ESD  -40°C to +85°C 14 SO —
20 ooooo
i MAX4165 TRANSISTOR COUNT: 230
- — MAX4166 TRANSISTOR COUNT: 230
L MAX4167 TRANSISTOR COUNT: 462
MAX4168 TRANSISTOR COUNT: 462

MAX4169 TRANSISTOR COUNT: 924
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MIN MAX MIN MAX
A (0036 (0044 |091 111
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e 0.0256 0.65
E |oite Jot2o [295 3.05
H Joiss [0198 [4.78 5.03
L [0016 [0.026 |0.41 066
D o | o o0 0° o0
\ R Kl \ /
nEnEne ) «
- T 1 T
e o B
B Al L
VI /1 X1 Vi
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. PRCPRIETARY N GRMATION
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .1Smm¢.006%.
8LD uMAX PACKAGE OUTLINE DWG.
3. CONTROLLING DIMENSION: INCHES v EERENT CONTRE G N 4
21-0036 p V1

MAXIMN
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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
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PROPRIETARY INFORNATION
TITLE

PACKAGE OUTLINE, SOT23, 5L

21-0057 B [ A
0
&
5 2
INCHES | MILLIMETERS E:
DIM| MIN | MAX MIN MAX 2
A [ 0037 0043 0939 1092 -
AL] 0.002 | 0.006 | 0051 [ 0.52
A2] 0.030 | 0038 0.762| 0.965
DI [ 0412 | 024 [ 2.845[ 3150
£ D2| 0.10 | 0122 | 2.794] 3099
R .0L0£.001 EL] 0412 | 0124 [ 2.845] 3150
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1. D&E DO NOT INCLUDE MOLD FLASH. FropeiEaRY IrgEION
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .1Smm¢.006).
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