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MAX4465-MAX4469

E3IZ . v120/YT—, 8E>SC70/SOT23,
VAOO722TYPO TR+ FF M

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VeC t0 GND)....ovviiiiiiiiiiecececc +6V
All Other Pinsto GND ..o

Output Short-Circuit Duration

Operating Temperature Range

8-Pin SOT23 (derate 5.3mW/°C above +70°C)
8-Pin SO (derate 5.88mW/°C above +70°C)

OUT Shorted to GND OF VCC .o vveevveeieeieeieiiieine Continuous Storage Temperature Range ...........cccoceeveennn
Continuous Power Dissipation (Ta = +70°C) Junction Temperature.................

5-Pin SC70 (derate 2.5mW/°C above +70°C) ............. 200mwW Lead Temperature (soldering, 10s)

5-Pin SOT23 (derate 7.1mW/°C above +70°C)........... 571mW

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

(Vce = +5V, Vem =0, VouTt = Vee/2, RL = « to Voc/2, SHDN = GND (MAX4467/MAX4468 only). Ta = TMIN to TMAX, unless other-
wise noted. Typical values specified at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Range Vce Inferred from PSRR test 2.4 55 \
Supply Current Ta = +25°C 24 48
o Icc A
(Per Ampilifier) Ta = TMIN to TMAX 60
Supply Current in Shutdown IsHDN | SHDN = Ve (Note 2) 5 50 nA
Input Offset Voltage Vos +1 +5 mV
Input Bias Current IB Vem = -0.1V +2.5 +100 nA
Input Offset Current Range los Vem = -0.1V +1 +15 nA
Input Common-Mode Range Vcm Inferred from CMRR test -0.1 Vce - 0.1 Vv
Common-Mode Rejection Ratio | CMRR | -0.1V<Vcm <Vce - 1V 80 126 dB
2.4V <Veo<5.5V 80 112
Power-Supply Rejection Ratio | PSRR MAX4465/MAX4467/MAX4469, f = 3.4kHz 75 dB
MAX4466/MAX4468, f = 3.4kHz 80
RL= 100kQ to Vce/2, 125
0.05V < Vourt £ Vce - 0.05V
Open-Loop Gain AvoL dB
RL= 10kQ to Vce/2, 80 95
0.1V < Vout < Ve - 0.1V
Output Voltage Swing High v IVee - Vol AL = 100k 19 v
utput Voltage Swing Hi - m
p g g nig OH CC - VOH RL= 10kQ 16 50
Output Voltage Swing L v AL = 100k 10 v
utput Voltage Swing Low m
P 9 ¢ oL RL = 10kQ 14 50
Output Short-Circuit Current To either supply rail 15 mA
Output Leakage Current SHDN = V¢, 0<Vout £ Vee;
+ +
in Shutdown (Notes 2, 3) +0.5 £100 A
SHDN Logic Low ViL (Note 2) Vee X 0.3 Vv
SHDN Logic High VIH (Note 2) Vce X 0.7 \
SHDN Input Current (Note 2) 2 25 nA
) ) MAX4465/MAX4467/MAX4469 200
Gain Bandwidth Product GBWP kHz
MAX4466/MAX4468 600

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc =+5V, Vem =0, VouTt = Vee/2, Ry = « to Vec/2, SHDN = GND (MAX4467/MAX4468 only), TA = TMIN to TMAX, unless other-
wise noted. Typical values specified at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Channel-to-Channel Isolation MAX4469 only, f = 1kHz 85 dB
Phase Margin ]V RL= 100kQ 70 degrees
Gain Margin RL = 100kQ 20 dB

MAX4465/MAX4467/
MAX4469, 45
Slew Rate SR Output step = 4V Av = +1 mV/us
MAX4466/MAX4468, 300
Ay = +5
Input Noise Voltage Density en f=1kHz 80 nVAHz
¢ = 1kHz. BRI = 10k MAX4465/MAX4467/ 0.02
Total Harmonic Distortion THD V;UT —ZéV;l)_-; : MAX4469 ' %
MAX4466/MAX4468 0.03
" o MAX4465/MAX4467/MAX4469, Ay = +1 100
Capacitive Load Stability CLoAD pF
MAX4466/MAX4468, Ay = +5 100
SHDN Delay Time tsHDN | (Note 2) 1 us
Enable Delay Time tEN (Note 2) 50 us
Power-On Time tON (Note 2) 40 us
Bias Switch On-Resistance Rs Is = 5mA (Note 2) 20 500 Q

Note 1: All specifications are 100% production tested at Ta = +25°C. All temperature limits are guaranteed by design.
Note 2: Shutdown mode is available only on the MAX4467/MAX4468.
Note 3: External feedback networks not considered.

IREEERHE

(Vce = +5V, Vem = 0, Vout = Vee/2, RL= 100k to Vee/2, SHDN = GND (MAX4467/MAX4468 only), Ta = +25°C, unless otherwise
noted.)

MAX4465/MAX4467/MAX4469 MAX4466/MAX4468 GAIN AND PHASE MAX4465/MAX4467/MAX4469
GAIN AND PHASE vs. FREQUENCY (NO I.llAD) vs. FREQUENCY (NO LOAD) GAIN AND PHASE vs. FREQUENCY (CL = 100pF)

o o o W10 O A A
100 100 IIIIII|\n!lIIIII\IIIIIIII\IIIIIIIIIIIIIIII\II
80 o A0 1] o A N
60 IIIIIII\IIIIIIII\IIII TN
g0 TR AR TN [

60
40 |
2 IIIIIII\IIIIIIII\IIIIIIII\IIIIIIIIIIIII
) A
1 R

MAX4465-69 toc01
MAX4465-69 toc02
MAX4465-69 toc03

20

GAIN (dB)/PHASE (DEGREES)
GAIN (dB)/PHASE (DEGREES)
GAIN (dB)/PHASE (DEGREES)

20 20 20 LI 0 A
-40 o w0 N
60 60 0 LMW
80 8 s [l
) -100 ' H
-100 120 -100 I
-120 -140 -120 il
-140 - -160 -140 =
01 1 10 100 1k 10k 100k 1M 1 100 1k 10k 100k 1M 01 1 10 100 1k 10k 100k 1M
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
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REIERIEGEEE)

(Vce = +5V, Vem = 0, Vout = Vee/2, RL=
noted.)

POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY

0 z
,30 g
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g I
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& /
-90 ,/
/'
110
130
10 100 1k 1k 100k 1M
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1000 ‘ 5
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100 // z
z /
= 10 /,
1 =
01
4 5 10 % 60 8
TEMPERATURE (°C)
OUTPUT VOLTAGE SWING HIGH
vs. TEMPERATURE
5 g
=
E 3
E
8 2
£
1

-40 -15 10 35 60 85
TEMPERATURE (°C)

100kQ to Vce/2, SHDN = GND (MAX4467/MAX4468 only), Ta = +25°C, unless otherwise
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100
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-20

-40

-60

-80

CHANNEL-TO-CHANNEL ISOLATION (dB)

-100
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SHUTDOWN SUPPLY GURRENT
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E ==
EEE SR E)
(Vcc = +5V, Vem = 0, Vout = Vee/2, RL= 100kQ to Vec/2, SHDN = GND (MAX4467/MAX4468 only), Ta = +25°C, unless otherwise
noted.)
LARGE-SIGNAL GAIN LARGE-SIGNAL GAIN MINIMUM OPERATING VOLTAGE
vs. OUTPUT VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
130 o 130 = 16 o
125 3 2 3
120 s : 15 I~ .
s L 125 E \\ H
= .
— 110 // \ 14 \
s / g \ < AN
= 15 = 10 \ 213 ~
5] 100 / 1] \ = \
% 12
115
% 11
85
80 110 1.0
0 0510 15 20 25 30 35 40 45 50 -40 -15 10 35 60 85 40 15 10 35 60 85
Vour (V) TEMPERATURE (°C) TEMPERATURE (°C)
MAX4465/MAX4467/MAX4469 MAX4466/MAX4468 MAX4465/MAX4467/MAX4469
TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION PLUS NOISE
vs. FREQUENCY vs. FREQUENCY vs. INPUT AMPLITUDE
100 = o 100 - 100 : =
E Vour = 2Vp-p 8 aout jg\yﬂpl'p E f=1kHz H
- Ay =+1VV 8 BszzkHz g Ay =41V g
10 | BW=22kHz 3 10 - : 10 | BW =122kHz z
s F g RL = 10kQ g 4
= = =
& RL =10k & a
= o1 L il = 04 // / = o1 R =10k
TR =100kQ i
001 R 001 L= 100K 001 7
= R, = 100k
0.001 0.001 0.001 |
20 200 % 20k 20 200 % 20k 0 05 10 15 20 25 30
FREQUENCY (Hz) FREQUENCY (Hz) Vin (Vp-p)
MAX4466/MAX4468
TOTAL HARMONIC DISTORTION PLUS NOISE NONINVERTING SMALL-SIGNAL NONINVERTING LARGE-SIGNAL
vs. INPUT AMPLITUDE TRANSIENT RESPONSE TRANSIENT RESPONSE
1 UO MAX4465-69 toc20 MAX4465-69 toc21
f=1kHz 2
Ay =+10VV g “ [as—
10 |BW=22H: g
2 \ Egsaeam ] :
= RL= 10k 50mV/div i 2V/div | TR TR T ' P T
2 \, : | | i |
= 01 N 1 1
— X [z i |I I 1| ||
— i 4
0.01 F '—"i'l. ——
: RL = 100kQ 4
0.001
0 005 010 015 020 025 030 20us/div 200us/div
Vin (Vp-p)
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MAX4465-MAX4469

L4203 27 YPI7m2oT7 Yy RO

3 ==
EEESERHEES)
(Vcc = +5V, Vem = 0, Vout = Vee/2, RL= 100kQ to Vec/2, SHDN = GND (MAX4467/MAX4468 only), Ta = +25°C, unless otherwise
noted.)
SUPPLY CURRENT
vs. SUPPLY VOLTAGE enoiSE vs. FREQUENCY
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= 30 E N 190 \ E
= T 160
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NI ATOATHINA T2y NT—2
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MAX4465-MAX4469

EIZ . v120/YT—, 8E>SCT0/SOT23,
VAOO722TYPOTREo+ Y FF o1

Wh)Fd, SHONZO—IZB|EFIFDE. 7 7H
A x—TJIEnFEd, SHONIZZ7O—FT 4 > TdDFFIC
LIBIWNT RS BBIC, vy MOV AERLET,

EEFRELE

AT AT )T TIEBERICITIANICEET D
EEDHERIEL. HAOILBWTENEEEICE R
LEY, FRGE—RTHERITDIHES. @HDANT
EEFICEUBEDOZREMRE LEICHAEENEF
ZELET, INODEXELISEARFEEFIINE T,
B ELIS. BEAEICETDEET— RFEDITEL
T, MAX4465~MAX4469D5 L \CMRR /%7 1
& IENEGBVAOOQT AT T TELTERTDE,
BNniMeEERELE T,

NI—=7Pv7T

MAX4465~MAX4469DEHlE. /XT—77v 7D
Tus(typ)BICEELE T, K6IZ. /XT—T7Y TBD
HAOBEZRLZEY,

BERULA7U b

MAX4465~MAX4469(3+2.4V~+5.5VE—-EBIRT
BELE T, BREZ0.1pFOIVTUHTIS U RIC
INAINZLTTRE . MAX4465~MAX44697 7 1)
ICIIRBFBLA 7D MENRETT, FREEZER
IEDICIE. MIEREAF T TEVDTEDRES
ELICEEELT, PL—RZREICLE T, X, KA
ERBMOEAMIERINI T, 7FO0TT52 FRU
TATDINIS UV RDEELTHERTED VAT A
Tld. MAX4465~MAX4469%7FOT 05 RIZ
ERLTTE 0,

TAMER®/Z14I0H
T THY Y Y T
AEEATEL EEAEA
N
EI . - ———— P
| E 1| |E E -{ E. : E. I.
\ I|. | § 1i { L II
A
1 ]
100us/div
M1, LAILbo LAILHDENME
+5V
+5V
%0
V(;()_:_+5V
s T maxim|
- MQ MAX4466
. . 1 IN+ | 1 I
o 001F < o 4] our
]—_ I _
ELECTRET = —
CAPSULE -
10k 2
% L BED
mFI 100k
- | |
Il
100pF
2. MAX446612% 7 7)) 4r— 3 0%

MAXIMN




Y1203 YPITBE2EIPY RO/ MH
TRAMEE/ZA4 IV BR(RE)

Vee

J
}3 / SHDN
MIC_BIAS N
100k
IN+ \ﬁ
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|
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MAX4465-MAX4469

L4203 27 YPI7m2oT7 Yy RO

TR PMERR/ZA IV TR(RE)

Ve
2V/div

Fv &5

MAX4465/MAX4466 TRANSISTOR COUNT: 62
MAX4467/MAX4468 TRANSISTOR COUNT: 72
MAX4469 TRANSISTOR COUNT: 113

PROCESS: BICMOS

l BEHE)
I_
| o PART TEMP.RANGE  PIN-PACKAGE
! MAX4467EKA-T 40°C 10 +85°C 8507238
MAX4467ESA 40°Cto +85°C 850
p—— MAX4468EKA-T 40°Cto +85°C  8S0T23-8
MAX4468ESA 40°Cto +85°C  8S0
- MAX4469EKA-T 40°C 10 +85°C 8 S0T23-8
= o =7 o s NN A
6. NU=7yTIIND =5 R MAX4469ESA 40°C 0 +85°C 850
BIRHAF
EXTERNAL
PART M'N'M%MAI?‘TABLE MICROPHONE (?EI_‘:Z ;D PIN-PACKAGE
SHDN
MAX4465 1 No 200 5 SC70/5 SOT23
MAX4466 15 No 600 5 SC70/5 SOT23
MAX4467 1 Yes 200 8 SOT23/8 SO
MAX4468 5 Yes 600 8 SOT23/8 SO
MAX4469 1 No 200 8 SOT23/8 SO
EVEREM#RE)
GND [1] (8] oot wic_pias [1] ’ 8] son oura [1] ) 8] vec
MM MAXIMN MNAXI
w2 Py [ e L] Py [ e ] e [ o
e [3]  MAXHE [6] shon we[3]  MAXH68 Telour a3 6] me-
MIC_BIAS [4] 5] ne. 6N [4] 5] ne.  onp [4] 5] g+
SOT23 so SOT23/S0

10 MAXIMN




Y1203 YPITBE2EIPY RO/ MH

NYr—3
(COTF—5— MIBHIN TS/ T— DRI, BRFEARMESN TS EIFRY A RID/ VYo — DERIZ.
japan.maxim-ic.com/packages = ZS BT &\, )
&
o]
D @
o
| SYMBOL] MIN | MAX S
s 0.65 BSC
' ' D 1.80 | 2.20
| | | b 0.15 [ 0.30
! | ! £ 1.15 [ 1.35
. AE 1.80 [ 2.40
Qi 0.10 | 0.40
| | | A2 0.80 [ 1.00
A 0.00 [ 0.10
_| - A 0.80 [1.10
HE L J J_ E o 0.10[0.18
| | | L 0.10 [ 0.30
: : : i 0.425 TYP.
T
- TPN 1 u
Ulep
I _—I
NOTE:
1. ALL DIMENSIONS ARE IN MILLIMETERS
2. DIMENSIONS ARE INCLUSIVE OF PLATING
3. DIMENSIONS ARE EXCLUSIVE
! OF MOLD FLASH & METAL BURR
i 4. ALL SPECIFICATIONS COMPLY TO EIAJ SC70
T i 5. COPLANARITY 4 MILS. MAX.
2 ]
VAKXV
Al
PACKAGE OUTLINE, SC70, SL
APPROVAL DOCUMENT CONTROL NO REV 1
21-0076 B | A

MAXI N 1
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MAX4465-MAX4469

EIXF. 7L2O/NT—, 8ESCT0/SOT23.
VAOO722TYPOTREo+ Y FF o1
Ny — (1)

(ZDT—=52—MIBHETNTND/NNY T —IHHKIE. RHRPRBENTHD EIIRY EEA. RO/ VYT —IIERIG.
japan.maxim-ic.com/packages = ZS BT &\, )

O

no

O
SOTSL.EPS

T SYMBOL | MIN MAX
. = i Al 0.00 0.15
PIN 1 z éﬁ A2 0.90 1.30
~T> ~D - L o 0.35 | 050
C 0.08 0.20
| | f [ D 2.80 3.00
E 2.60 3.00
£1 1,50 1.75
& - - - E © E1 L 0.35 0.55
‘ e 0.95 REF
| ol 1.90 REF
- a 0° [ 10°

i
|
i

I

I

A A2 \

& A ‘ | gAl

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS,

R D7 7 D7 > { D

RRRRRRRRRRRRRRRRRRRR

3. PACKAGE DOUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR. |
4, PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING. PACKAGE OUTLINE, SOT-23, 5L
5. MEETS JEDEC MO178.

REV

c

DOCUMENT CONTROL NO.

A

21-0057

12 MAXIMN




JE\IX b+, v1/20/¥0—,
Y1/2Oa7#

o 8E>/SC70/SOT23,
STYPITIRBELY FTDO

NIT—2(RE)

(CDOT—=Z = MIBHIN TSNV T —DHEKIE. BFRIRBRSNTNS LRI B A, THD/ VY T— BRI,

japan.maxim-ic.com/packages = ZSB TN 0\,

)

N 1
0oT

WTjrﬁ__

G - — -

LD
(SEE NOTE 7>

<
< SYMBOL | MIN MAX
= A 0.90 1.45
3 i A AL 0.00 015
;J L A2 0.90 130
— b 028 0.45
T c 0.09 0.20
D 2.80 3.00
E 260 3.00
t4—- El E1 1.50 175
L 010 0.60
e 065 ref
el 195 ref
ﬁ a o 10°
a_»‘
C |
NOTE:

. ALL DIMENSIONS ARE IN MILLIMETERS,

3.
4,

5
6.
7
8

FOOT LENGTH MEASURED REFERENCE TO FLAT FOOT
SURFACE PARALLEL TO DATUM "A”

PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR.

PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING,

. EIAJ REF. NUMBER” SC-74 <6 LEAD VERSION>

COPLANARITY 4 MILS., MAX.

. PIN 1 ID. DOT IS 03 MM @ MIN. LOCATED ABOVE PIN 1,
. MEETS JEDEC MO178.

PRIPRI’ETARY INFORMATION

/VI /1 X1 /v

APPROVAL DOCUMENT CONTROL NO.

21-0078

PACKAGE OUTLINE, SOT-23, 8L

REV

c A

MAXI N

SOT23, 8L.EPS

69PVPXVIN-SIOVPPXVIN
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MAX4465-MAX4469

L4203 27 YPI7m2oT7 Yy RO
NYVT—I (1RE)

(ZDT—=52—MIBHETNTND/NNY T —IHHKIE. RHRPRBENTHD EIIRY EEA. RO/ VYT —IIERIG.
japan.maxim-ic.com/packages = ZS BT &\, )

HHH BEE T
N -}
EH
o B
BEHEEH 8 8_1
\—\‘_i 0°-8°
ﬁz%mm A LJ%L%
I e
INCHES MILLIMETERS INCHES MILLIMETERS
MIN MAX | MIN | MAX MIN MAX | MIN | MAX | N |MSO12

A10.053(0.069] 1.35|1.75 D|0.189 |0.197 | 4.80|5.00 |8 A

A110.004 |0.010 | 0,10 |0.25 D|0.337]/0.344| 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

C1|10.00710010 | 019|025

e 0.050 1.27 NOTES:

EI10.150 0157 | 3.80/4.00 1. D&E DO NOT INCLUDE MOLD FLASH

H]0228]02441580[620|  © 10 ExCEED usmm cover

n10.010 100201 0.25/0.50 3. LEADS TO BE COPLANAR WITHIN

L0016 [0.050] 0.40]1.27 4. CONTROLIING. DIMENSION: MILLIMETER
5. MEETS JEDEC MS012-XX AS SHOWN

IN ABOVE TABLE
6. N = NUMBER 0OF PINS

| BAAXNMAprcxaGE FALY TUTLINE: STIC 1503 21-0041 A

TULTUURRE. S R

VFEVARREICVF D LEHRICEATINZEABUADEEOERICOWT—tIEEZEWAIRET, OERFFSIEIEIRESATHEEA.
VFULSERFELRBROMAKRZEET HENZBRLIT,

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

© 2001 Maxim Integrated Products, Inc. All rights reserved. MAXIM s a registered trademark of Maxim Integrated Products.



