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LOW-NOISE
REFERENCE AGC

2.7V TO 5.5V

LNA
+12dB

VGA
+20dB/0dB

GAIN
+8/+18/
+28dB

MICBIAS

RMICBIAS

MICIN OUT
COUT

GND

CIN

VDDSHDN

MAX9814

PART TEMP RANGE
PIN-

PACKAGE

PKG

CODE

MAX9814EBC+T -40°C to +85°C 12 UCSP-12 B12-3

MAX9814ETD+T -40°C to +85°C 14 TDFN-14 T1433-2

19-0764; Rev 0; 3/07
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VDD = 3.3V, SHDN = VDD, CCT = 470nF, CCG = 2μF, GAIN = VDD, TA = TMIN to TMAX, unless otherwise specified. Typical values are
at TA = +25°C.) (Note 1)

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.

VDD to GND..............................................................-0.3V to +6V
All Other Pins to GND.................................-0.3V to (VDD + 0.3V)
Output Short-Circuit Duration.....................................Continuous
Continuous Current (OUT, MICBIAS) .............................±100mA
All Other Pins ....................................................................±20mA

Continuous Power Dissipation (TA = +70°C)
12-Bump UCSP (derate 6.5mW/°C above +70°C).......518mW
14-Pin TDFN (derate 16.7mW/°C above +70°C) ....1481.5mW

Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature ......................................................+150°C
Lead Temperature (soldering, 10s) .................................+300°C
Bump Temperature (soldering) Reflow............................+235°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

GENERAL

Operating Voltage VDD Guaranteed by PSRR test 2.7 5.5 V

Supply Current IDD 3.1 6 mA

Shutdown Supply Current ISHDN 0.01 1 μA

Input-Referred Noise Density en BW = 20kHz, all gain settings 30 nV/√Hz
Output Noise BW = 20kHz 430 μVRMS

BW = 22Hz to 22kHz
(500mVRMS output signal)

61
Signal-to-Noise Ratio SNR

A-weighted 64
dB

Dynamic Range DR (Note 2) 60 dB

fIN = 1kHz, BW = 20Hz to 20kHz,
RL = 10kΩ, VTH = 1V (threshold = 2VP-

P), VIN = 0.5mVRMS, VCT = 0V
0.04

Total Harmonic Distortion Plus
Noise

THD+N
fIN = 1kHz, BW = 20Hz to 20kHz,
RL = 10kΩ, VTH = 0.1V (threshold =
200mVP-P), VIN = 30mVRMS, VCT = 2V

0.2

%

Amplifier Input BIAS VIN 1.14 1.23 1.32 V

Maximum Input Voltage VIN_MAX 1% THD 100 mVP-P

Input Impedance ZIN 100 kΩ
GAIN = VDD 39.5 40 40.5

GAIN = GND 49.5 50 50.6Maximum Gain A

GAIN = unconnected 59.5 60 60.5

dB

GAIN = VDD 18.7 20 20.5

GAIN = GND 29.0 30 30.8Minimum Gain

GAIN = unconnected 38.7 40 40.5

dB

Maximum Output Level VOUT_RMS 1% THD+N, VTH = MICBIAS 0.707 VRMS

Regulated Output Level AGC enabled, VTH = 0.7V 1.26 1.40 1.54 VP-P

AGC Attack Time tATTACK CT = 470nF (Note 3) 1.1 ms

A/R = GND 1:500

A/R = VDD 1:2000Attack/Release Ratio A/R

A/R = unconnected 1:4000

ms/ms
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_______________________________________________________________________________________ 3

Note 1: Devices are production tested at TA = +25°C. Limits over temperature are guaranteed by design.
Note 2: Dynamic range is calculated using the EIAJ method. The input is applied at -60dBFS (0.707μVRMS), fIN = 1kHz.
Note 3: Attack time measured as time from AGC trigger to gain reaching 90% of its final value.
Note 4: CG is connected to an external DC voltage source, and adjusted until VMICOUT = 1.23V.
Note 5: CG connected to GND with 2.2μF.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

MICOUT High Output Voltage VOH IOUT sourcing 1mA 2.45 V

MICOUT Low Output Voltage VOL IOUT sinking 1mA 3 mV

MICOUT Bias MICOUT unconnected 1.14 1.23 1.32 V

Output Impedance ZOUT 50 Ω
Minimum Resistive Load RLOAD_MIN 5 kΩ
Maximum Capacitive Drive CLOAD_MAX 200 pF

Maximum Output Current IOUT_MAX 1% THD, RL = 500Ω 1 2 mA

Output Short-Circuit Current ISC 3 8 mA

AGC mode; VDD = 2.7V to 5.5V (Note 4) 35 50

f = 217Hz, VRIPPLE = 100mVP-P (Note 5) 55

f = 1kHz, VRIPPLE = 100mVP-P (Note 5) 52.5
Power-Supply Rejection Ratio PSRR

f = 10kHz, VRIPPLE = 100mVP-P (Note 5) 43

dB

MICROPHONE BIAS

Microphone Bias Voltage VMICBIAS IMICBIAS = 0.5mA 1.84 2.0 2.18 V

Output Resistance RMICBIAS IMICBIAS = 1mA 1 Ω
Output Noise Voltage VMICBIAS_NOISE IMICBIAS = 0.5mA, BW = 22Hz to 22kHz 5.5 μVRMS

DC, VDD = 2.7V to 5.5V 70 80

Power-Supply Rejection Ratio PSRR IMICBIAS = 0.5mA, VRIPPLE = 100mVP-P,
fIN = 1kHz

71
dB

TRILEVEL INPUTS (A/R, GAIN)

A/R or GAIN = VDD
0.5VDD
/ 180kΩ

0.5VDD
/ 100kΩ

0.5VDD
/ 50kΩ

Tri-Level Input Leakage Current

A/R or GAIN = GND
0.5VDD
/ 180kΩ

0.5VDD
/ 100kΩ

0.5VDD
/ 50kΩ

mA

Input High Voltage VIH VDD x 0.7 V

Input Low Voltage VIL VDD x 0.3 V

Shutdown Enable Time tON 60 ms

Shutdown Disable Time tOFF 40 ms

DIGITAL INPUT (SHDN)

SHDN Input Leakage Current -1 +1 μA

Input High Voltage VIH 1.3 V

Input Low Voltage VIL 0.5 V

AGC THRESHOLD INPUT (TH)

TH Input Leakage Current -1 +1 μA

ELECTRICAL CHARACTERISTICS (continued)
(VDD = 3.3V, SHDN = VDD, CCT = 470nF, CCG = 2μF, GAIN = VDD, TA = TMIN to TMAX, unless otherwise specified. Typical values are
at TA = +25°C.) (Note 1)
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4 _______________________________________________________________________________________

(VDD = 5V, CCT = 470nF, CCG = 2.2μF, VTH = VMICBIAS x 0.4, GAIN = VDD (40dB), AGC disabled, no load, RL = 10kΩ, COUT = 1μF,
TA = +25°C, unless otherwise noted.)

GAIN vs. FREQUENCY

M
AX

98
14

 to
c0

1

FREQUENCY (Hz)

GA
IN

 (d
B)

10k1k100

10

20

30

40

50

60

70

80

0
10 100k

GAIN = UNCONNECTED

GAIN = 0
GAIN = 1

POWER-SUPPLY REJECTION RATIO
 vs. FREQUENCY

M
AX

98
14

 to
c0

2

FREQUENCY (Hz)

PS
RR

 (d
B)

10k1k100

-70

-60

-50

-40

-30

-20

-10

0

-80
10 100k

VRIPPLE = 200mVP-P

MICBIAS POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY

M
AX

98
14

 to
c0

3

FREQUENCY (Hz)

PS
RR

 (d
B)

10k1k100

-100

-90

-80

-70

-60

-50

-40

-30

-110
10 100k

VRIPPLE = 200mVP-P

SUPPLY CURRENT 
vs. SUPPLY VOLTAGE

M
AX

98
14

 to
c0

4

SUPPLY VOLTAGE (V)

SU
PP

LY
 C

UR
RE

NT
 (m

A)

5.55.04.0 4.53.53.0

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

2.5
2.5 6.0

SHUTDOWN CURRENT 
vs. SUPPLY VOLTAGE

M
AX

98
14

 to
c0

5

SUPPLY VOLTAGE (V)

SH
UT

DO
W

N 
CU

RR
EN

T 
(n

A)

5.55.04.54.03.53.0

0.1

0.2

0.3

0.4

0.5

0
2.5 6.0

MICROPHONE BIAS VOLTAGE 
vs. MICROPHONE BIAS SOURCE CURRENT

M
AX

98
14

 to
c0

6

IMICBIAS (mA)

V M
IC

BI
AS

 V
OL

TA
GE

 (V
)

252015105

0.5

1.0

1.5

2.0

2.5

0
0 30

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. FREQUENCY

M
AX

98
14

 to
c0

7

FREQUENCY (Hz)

TH
D+

N 
(%

)

10k1k100

0.1

1

10

0.01
10 100k

VOUT = 800mVRMS

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT VOLTAGE

M
AX

98
14

 to
c0

8

OUTPUT VOLTAGE (VRMS)

TH
D+

N 
(%

)

1.00.5

0.1

1

10

0.01
0 1.5

fIN = 300Hz, 1kHz, 
and 3kHz

fIN = 10kHz

INPUT-REFERRED NOISE 
vs. FREQUENCY

M
AX

98
14

 to
c0

9

FREQUENCY (kHz)

IN
PU

T-
RE

FE
RR

ED
 N

OI
SE

 (μ
V R

M
S/
√H

z)

1010.1

100

10

0.01 100

1000

1

MICIN AC-COUPLED 
TO GND

电子工程师之家http://www.eehome.cn

 
项目开发 芯片解密 零件配单 TEL:15013652265 QQ:38537442



_______________________________________________________________________________________ 5

MICBIAS NOISE vs. FREQUENCY
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(VDD = 5V, CCT = 470nF, CCG = 2.2μF, VTH = VMICBIAS x 0.4, GAIN = VDD (40dB), AGC disabled, no load, RL = 10kΩ, COUT = 1μF,
TA = +25°C, unless otherwise noted.)

电子工程师之家http://www.eehome.cn

 
项目开发 芯片解密 零件配单 TEL:15013652265 QQ:38537442



6 _______________________________________________________________________________________

HOLD AND RELEASE TIME
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TDFN UCSP

1 A1 CT

2 B2 SHDN

3 A2 CG

4, 11 — N.C.

5 A3 VDD

6 A4 MICOUT

7 B4 GND

8 C4 MICIN

9 B3 A/R

10 C3 GAIN

12 C2 BIAS

13 C1 MICBIAS

14 B1 TH

(VDD = 5V, CCT = 470nF, CCG = 2.2μF, VTH = VMICBIAS x 0.4, GAIN = VDD (40dB), AGC disabled, no load, RL = 10kΩ, COUT = 1μF,
TA = +25°C, unless otherwise noted.)
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MAX9814 AGC DISABLED

400μs/div

VMICIN
100mV/div
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MAX9814 fig01a
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MAX9814 fig01b
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10ms/div

VCT
500mV/div

VMICOUT
(AC-COUPLED)
1V/div

ATTACK
RELEASE

HOLD

0V

0V

A/R ATTACK/RELEASE RATIO

GND 1:500

VDD 1:2000

Unconnected 1:4000

tRELEASE (ms)

CCT
tATTACK

(ms) A/R =

GND

A/R =

VDD

A/R =

UNCONNECTED

22nF 0.05 25 100 200

47nF 0.11 55 220 440

68nF 0.16 80 320 640

100nF 0.24 120 480 960

220nF 0.53 265 1060 2120

470nF 1.1 550 2200 4400

680nF 1.63 815 3260 6520

1μF 2.4 1200 4800 9600
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AGC
MICBIAS

BIAS

RMICBIAS
2.21kΩ

R1
150kΩ

R2
100kΩ

MICIN
COUT

GND

VDD

CIN
0.1μF

A/R

MICBIAS

GAIN

TH

OUT

VDD

VDD

SHDN

CBYPASS
1μF

CBIAS
0.47μF

CG

CCG
2.2μF

CT

CCT
47nF

REF

LNA VGA

ROUT

*THE DEVICE HAS BEEN CONFIGURED WITH AN ATTACK TIME OF 1.1ms, 40dB GAIN, AND AN ATTACK-AND-RELEASE RATIO OF 1:500.

MAX9814
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PROCESS: BiCMOS

UCSP

TOP VIEW
(BUMP SIDE DOWN)

MAX9814

1 2 3 4

CT CG VDD MICOUT

TH SHDN A/R GND

MICBIAS BIAS GAIN MICIN

B

A

C

MAX9814

TDFN

TOP VIEW

2 4 5

13 11 10

M
IC

BI
AS

N.
C.

GA
IN

SH
DN N.
C.

V D
D

1

14

+

TH
CT

3

12

BI
AS

CG

6

9

A/
R

M
IC

OU
T

7

8

M
IC

IN
GN

D

电子工程师之家http://www.eehome.cn

 
项目开发 芯片解密 零件配单 TEL:15013652265 QQ:38537442



12 ______________________________________________________________________________________

( www.maxim-ic.com.cn/packages )
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PACKAGE OUTLINE, 4x3 UCSP
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© 2007 Maxim Integrated Products 

COMMON DIMENSIONS

SYMBOL MIN. MAX.

A 0.70 0.80

D 2.90 3.10

E 2.90 3.10

A1 0.00 0.05

L 0.20 0.40

PKG. CODE N D2 E2 e JEDEC SPEC b [(N/2)-1] x e

PACKAGE VARIATIONS

0.25 MIN.k

A2 0.20 REF.

2.00 REF0.25±0.050.50 BSC2.30±0.1010T1033-1

2.40 REF0.20±0.05- - - - 0.40 BSC1.70±0.10 2.30±0.1014T1433-1

1.50±0.10 MO229 / WEED-3

0.40 BSC - - - - 0.20±0.05 2.40 REFT1433-2 14 2.30±0.101.70±0.10

T633-2 6 1.50±0.10 2.30±0.10 0.95 BSC MO229 / WEEA 0.40±0.05 1.90 REF

T833-2 8 1.50±0.10 2.30±0.10 0.65 BSC MO229 / WEEC 0.30±0.05 1.95 REF

T833-3 8 1.50±0.10 2.30±0.10 0.65 BSC MO229 / WEEC 0.30±0.05 1.95 REF

2.30±0.10 MO229 / WEED-3 2.00 REF0.25±0.050.50 BSC1.50±0.1010T1033-2

( www.maxim-ic.com.cn/packages )
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