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MAX97220A-MAX97220D

EZB)A B DirectDrive

SAIRSAININYRITH I P

ABSOLUTE MAXIMUM RATINGS
(All voltages referenced to PGND.)

SVDD, SVDD2, and PVDD .......ccccoovviiiiiiiiii, -0.3V to +6V
PVSS and BIAS ... -6V to +0.3V
SGND L -0.3V to +0.3V

INL-, INL+, INR-, and INR+ (A and B)....-VsypD/2 to +VsvpD/2
INL-, INL+, INR-,

(-0.75 x VsvypD) to (+0.75 x VsvDD)
.................................................. -4.5V to +4.5V

....................... -0.3V to +6V
-0.3V to (VpvDD + 0.3V)
(Vpyss - 0.3V) to +0.3V

OUT_ Short Circuit to PGND .........cccooviiiiiiiiicin, Continuous
OUT_ Short Circuit to PVDD......coovvvviieeece Continuous
Short Circuit Between OUTL and OUTR................... Continuous
Continuous Current Into/Out of All Pins .........cocooviiiiiinn, 20mA
Continuous Power Dissipation (TA = +70°C) (Multilayer Board)

TQFN (derate 20.8mW/°C above +70°C)............... 1666.7mW
Junction Temperature ..........ooooeieiiiiiieei +150°C
Operating Temperature Range ............c..ccoeeee. -40°C to +85°C
Storage Temperature Range ...-65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccceviiriiiirinnnnn +300°C
Soldering Temperature (reflow) ..o, +260°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.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

TQFN
Junction-to-Ambient Thermal Resistance (6a) -......... 48°C/W
Junction-to-Case Thermal Resistance (84c) .......coov.... 7°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to japan.maxim-ic.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(VPvDD = VsvDD = VsvDD2 = 5V, VPGND = VSGND = 0V, CBIAS = 0.1uF, C1 = C2 = 1uF, RIN = 20kQ, RF = 20kQ (MAX97220A/
MAX97220B), typical values tested at Ta = +25°C, unless otherwise noted.) (Notes 2 and 3)

PARAMETER | sYmBOL | CONDITIONS | MIN TYP  MAX | UNITS
GENERAL
Supply Voltage Range g\\//[[))[[)) Guaranteed by PSRR test 25 55 \Y
No load, Ta = +25°C | A version 55 7
Quiescent Supply Current IPVDD No load, Ta = +25°C | B/C/D versions 5 9 mA
No load, VpvDD = VsvDD_ = 3.3V 5
Undervoltage Lockout UVLO PVDD falling 2.35 \
Shutdown Supply Current IPvDD_SD |SHDN = 0, Ta = +25°C 1 10 LA
. Shutdown to full operation |A/C versions 4.8 55 6.3
Turn-On Time tON . - ms
time B/D versions 117 130 143
AMPLIFIERS
Input Resistance RIN C/D versions only 7.4 10 12.7 kQ
Output Signal Attenuation in VSHDN = 0V, A/B versions 76 4B
Shutdown RL = 10kQ C/D versions 71
Gain Av C/D versions only 5.5 6 6.5 dB
Output Offset Voltage Vos Unity gain, Ta = +25°C 350 pv
AB versions | 02X +05x
Input Common-Mode Voltage Vom | Voltage at IN+ and IN- VPVDD VPVDD v
Range . 0.75 x +0.75x
C/D versions
VPVDD VPVDD
Maximum Differential Input Signal VDIFF (Note 4) PVDD Vp
2 AKX
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EZ B A BDirectDrive
SAIIRSAININYRITA I PT
ELECTRICAL CHARACTERISTICS (continued)

(VPvDD = VsvDD = VsvpD2 = 5V, VPGND = VSGND = 0V, CBlas = 0.1pF, C1 = C2 = 1uF, RIN = 20kQ, RF = 20kQ (MAX97220A/
MAX97220B), typical values tested at Ta = +25°C, unless otherwise noted.) (Notes 2 and 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
VPVDD = VSVDD_ = .
25V 10 5.5V A/B versions 74 90
I ' VpPVDD = VSVDD_ = .
Power-Supply Rejection Ratio PSRR 25V 10 5.5V C/D versions 73 90 dB
fIN = 217Hz, 200mVp-p ripple 78
fIN = 10kHz, 200mVp-p ripple 63
-VPVDD/2 < VCM = A/B versions 70 86
o , +VpyvDD/2
Common-Mode Rejection Ratio CMRR v v dB
- < <
0.75 X VPVDD < VeM < C/D versions 45 60
+0.75 x VPVDD
1kHz, 600Q load, THD+N < 0.1% 3
. 1kHz, RL = 600Q load,
Output Voltage Swing VouTt VPVDD = VSvDD, = 3.3V, THD+N < 0.1% 2.15 VRMS
1kHz, RL = 10kQ load, THD+N < 0.1% 35
RL = 16Q, THD+N = 1% 40 110
Output Power Pout L i mwW
RL = 32Q, THD+N = 1% 125
1kHz, 22Hz to 22kHz BW, VouT = 3VRMS, 103
RL = 10kQ
10kHz, 22Hz to 22kHz BW, %
VouTt = 3VRMS, RL = 10kQ 9B
Tot.al Harmonic Distortion Plus THD+N 1kHz, 22Hz to 22kHz BW, VouT = 2VRMS, 80 105
Noise RL = 600Q
10kHz, 22Hz to 30kHz BW, 94
Vout = 2VRMs, RL = 600Q
1kHz, 22Hz to 22kHz BW, PouTt = 20mW, o
RL = 320 0.0035 %
Vout = 3VRmS, THD+N =
0.1%, A-weighted, RIN = RF 1125
= 10kQ, RL = 1kQ
A/B
versions VouT = 2VRMS, VPVDD
= 3.3V, THD+N = 0.1%, 109
A-weighted, RIN = RF =
Signal-to-Noise Ratio SNR 10kQ, RL = 600Q dB
Vout = 3VRmS, THD+N =
0.1%, A-weighted, 106
C/D RL = 1kQ
versions VouT = 2VRMS, VPVDD
= 3.3V, THD+N = 0.1%, 103
A-weighted, RL = 600Q

MAXIN 3
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MAX97220A-MAX97220D

EZ 8 A BDirectDrive
SAIIRSAININYRITA I PT
ELECTRICAL CHARACTERISTICS (continued)

(VPvDD = VsvDD = VsvbD2 = 5V, VPGND = VSGND = 0V, CBias = 0.1uF, C1 = C2 = 1uF, RIN = 20kQ, RF = 20kQ (MAX97220A/
MAX97220B), typical values tested at Ta = +25°C, unless otherwise noted.) (Notes 2 and 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. A/B versions A-weighted, 7
Output Noise Voltage VN RIN = RF = 10kQ pv
C/D versions |A-weighted 14
1kHz, VouTt = 3VRMmS,
RL = 10kQ 125
10kHz, VouTt = 3VRMS, 108
RL = 10kQ
1kHz, VouT = 2VRMS,
RL = 600Q, VPvDD = -123
A/B VsvbD_ = 3.3V
versions 10kHz, VOUT = 2VRMS,
RL = 600Q, VPVvDD = -104
Vsvpp_ = 3.3V
1kHz, PouTt = 20mW,
RL = 32Q 102
10kHz, PouT = 20mW,
Crosstalk XTALK RL = 32Q 82 a8
1kHz, VouT = 2VRMS,
RL = 10kQ 100
10kHz, VouT = 2VRMS, 98
RL = 10kQ
1kHz, VouT = 2VRMS, 100
C/D RL = 600Q
versions 10kHz, VouT = 2VRMS, %
RL = 600Q
1kHz, PouTt = 20mW, 95
RL = 32Q
1kHz, PouTt = 20mW, 9
RL = 16Q
Maximum Capacitive Load Drive CL 470 pF
External Feedback Resistor Re A/B versions 47 20 100 KO
Range
Oscillator Frequency fosc 450 500 550 kHz

4 MAXI N




EZ B A BDirectDrive
SAIINSAIN/NYNTA I TPT
ELECTRICAL CHARACTERISTICS (continued)

(VPvDD = VsvDD = VsvDD2 = 5V, VPGND = VSGND = 0V, CBlas = 0.1pF, C1 = C2 = 1pF, RIN = 20kQ, RF = 20kQ (MAX97220A/
MAX97220B), typical values tested at Ta = +25°C, unless otherwise noted.) (Notes 2 and 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
32 samples per second, |Into shutdown -70
A-weighted, RL = 10kQ, Out of 70
. unity gain shutdown i
Click-and-Pop Level (Note 5) KCP dBvV
32 samples per second, |Into shutdown -76
A-weighted, RL = 32Q, Out of 76
unity gain shutdown i
LOGIC INPUT (SHDN)
SHDN Input Logic-High ViH 1.4 \Y
SHDN Input Logic-Low ViL 0.4 \Y
SHDN Input Leakage Current iy T = +25°C ’ UA
High
SHDN Input Leakage Current Low L Ta = +25°C 1 WA

Note 2: 100% production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by design.

Note 3: Dynamic specifications are taken over 2.5V to 5.5V supply range. Inputs AC-coupled to PGND.

Note 4: The maximum differential input signal does not cause any excess distortion due to violation of the common-mode input
range.

Note 5: Test performed with a resistive load connected to PGND. Mode transitions are controlled by SHDN. KCP level is calcu-
lated as 20 x log (peak voltage during mode transition, no input signal).

REBEE

(VPvDD = VsvDD = VsvDD2 = 5V, VPGND = VSGND = 0V, CBlas = 0.1uF, C1 = C2 = 1uF, RIN = 10kQ, RF = 10k€, unless otherwise noted.)

TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
PLUS NOISE vs. FREQUENCY PLUS NOISE vs. FREQUENCY PLUS NOISE vs. FREQUENCY
0 = 0 o 100
0 Vpypp = 3.3V 5 10 Vpypp =5V ‘IE
RL = 600Q2 g RL=10kQ g
20 T BW =22Hz TO 22kHz | 20 | BW = 22Hz TO 22kHz E 10
-30 -30
- D 1
T 50 B 50 2
Z 60 E R
= 70 = 70 =S
-80 Vout =I1VRMS -80 Vout =I1VRMS 0.01
90 -90
3 7
400 |1 Bl 00 | v A 0001
110 I Vour = 2VRumS 110 B Vout = 3VRms Pout = 10mW
-120 -120 0.0001 R
0.01 0.1 1 10 100 0.01 0.1 1 10 100 0.01 0.1 1 10 100
FREQUENCY (kHz) FREQUENCY (kHz) FREQUENCY (kHz)
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MAX97220A-MAX97220D

EZEB)A HDirectDrive

SAIRSAININYRITAI P

RESEHHEERSE)

(VPvDD = VsvDD = VsvDD2 = 5V, VPGND = VSGND = 0V, CBlas = 0.1uF, C1 = C2 = 1uF, RIN = 10kQ, RF = 10kQ, unless otherwise noted.)

TOTAL HARMONIC DISTORTION
PLUS NOISE vs. FREQUENCY

Pout = 20mW
0.01
0.001
Pout = 90mW
0.0001
0.01 0.1 1 10 100
FREQUENCY (kHz)
TOTAL HARMONIC DISTORTION
PLUS NOISE vs. OUTPUT VOLTAGE
0 T T 5
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/Y E:
-30 71
s 0 [
= 60
z in=tkiz_| | |
-80 <
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110 fin = 10kHz
-120 i
130
0 05 10 15 20 25 30
OUTPUT VOLTAGE (Vus)
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PLUS NOISE vs. OUTPUT POWER
100 s
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0 b

e

THD+N (%)
o
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0.001
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0.1
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100

0.01 0.1 1 10
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TOTAL HARMONIC DISTORTION
PLUS NOISE vs. OUTPUT POWER

MAX97220 |u;09

\

0.001
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ZB)A HDirectDrive
SAIRSAININYRITAIPT

REISEFEERSE)

(VPvDD = VsvDD = VsvDD2 = 5V, VPGND = VSGND = 0V, CBlas = 0.1uF, C1 = C2 = 1uF, RIN = 10kQ, RF = 10k€, unless otherwise noted.)

OUTPUT VOLTAGE vs. SUPPLY VOLTAGE OUTPUT VOLTAGE vs. SUPPLY VOLTAGE OUTPUT POWER vs. SUPPLY VOLTAGE
50 : o 50 : « 250 : o
45 | fin=1kHz ‘ ‘ S 45 | fin = 1kHz ‘ ‘ § o fin=1kHz S
' RL = 60002 THD+N = 10% 2 .0 R = 10k THD+N =10% > 0 RL=320 A
—_ A = . 1
£ 35 £ 35 1 = 175 0 /
E iy P / L.>T iy | E:E’ B THD+N:10ﬁ/ |
g g > =
= 25 /?, = 25 /? 2 125 //
E 20 THD+N = 1% g 20 THD+N =1% é 100 p L
o o =
5 15 5 15 3 15 pd
10 10 %0 THD4N = 1%
05 05 2 i i
0 0 0
25 30 35 40 45 50 55 25 30 35 40 45 50 55 25 30 35 40 45 50 55
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
OUTPUT POWER vs. SUPPLY VOLTAGE OUTPUT VOLTAGE vs. LOAD RESISTANCE OUTPUT VOLTAGE vs. LOAD RESISTANCE
200 T 2 40 T S 50 T 2
180 | = 1kz : Vpypp = 3.3V 5 Vovo =5V 5
RL=16Q & a5 | fN=1kH g a5 |finN=Tktz A g
160 = 7 ER THD+N = 10% =
= THD+N = 10% e THD+N = 10% E
£ | £ 30 . £ w0 SR
& 120 A ] 8 il
s Y| = . = . LA
& 100 / / > 25 A o L V LT
2 8 A = V] i A T
S /A = = 2 / THD4N = 19%
S 60 - g 20 7 . = 30 [y N =1%
Ppardn 3 THDN - 1% 3
40 — THD+N =1% 15 25
20
0 10 20
25 30 35 40 45 50 55 01 1 10 100 01 1 10 100
SUPPLY VOLTAGE (V) LOAD RESISTANCE (k@) LOAD RESISTANCE (k@)
OUTPUT POWER vs. LOAD RESISTANCE OUTPUT POWER vs. LOAD RESISTANCE POWER DISSIPATION vs. OUTPUT POWER
100 - 250 5 00 T 5
% § 225 5 180 7¥PVD§2;3-3V g
B £ L= g
80 =N g 200 /,/ N oo — .
£ THD+N =10% £ s D= 10% € 1w ///
& 60 oy & 150 0 £ 120 4
= AN N = N &
S 50 N S 125 g % 100 /
2 4 N 2 100 LI N\ =)
5 5 THD4N = 1% \§ S 5 THD:N=1% 1IN\, - [
N
o
2 1 1 BN 50 \\\ 40
| Vpypp =33V AN N
L 25 [ fiy=1kHz 20
0 [ 0 || 0
10 100 1000 10 100 1000 0 15 30 45 60 75 90 105 120 135 150
LOAD RESISTANCE (©2) LOAD RESISTANCE (©2) OUTPUT POWER (miW)
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MAX97220A-MAX97220D

EZB)A HDirectDrive o
SAIINSAIN/NYNTA I TPT
BRI ()

(VPvDD = VsvDD = VsvDD2 = 5V, VPGND = VSGND = 0V, CBlas = 0.1uF, C1 = C2 = 1uF, RIN = 10kQ, RF = 10kQ, unless otherwise noted.)

POWER DISSIPATION vs. OUTPUT POWER GAIN FLATNESS vs. FREQUENCY CROSSTALK vs. FREQUENCY
400 1T y 8 g 'y v g
360 |- Vpvop =5V 5 7 £ 0. | JPVDD =33 &
RL=32Q L & 6 L g 20 | RL=600Q s
= 320 = ) \ E 30 | Vour=2Vams E
£ 7 5 l -40
= yd 4 MAX97220C/MAX97220D 8 5
= 240 / = 3 Ay =6dB = 60
o = =
& 200 = 2 = 70
& = A
2 160 / S 8 gg
& Il LI S
5 120 0 \ 400 |RIGHT TO LEFT »~
80 - | 410 i b
o) MAX97220A/MAX972208 120 I 7
40 3 Ay = 0B el IO % i
0 4 1 1 1 140 I [{LEFT TORIGHT
0 20 40 60 80 100 120 140 160 180 200 001 01 1 10 100 1000 0.01 0.1 1 10 100
OUTPUT POWER (mW) FREQUENCY (kHz) FREQUENCY (kHz)
CROSSTALK vs. FREQUENCY CROSSTALK vs. FREQUENCY CROSSTALK vs. FREQUENCY
0 o 0 o 0 5
40 Ru=10k | 40 FRL=320 2 10 | R=160 g
20 | Your=3Vaus ug 20 | Pour=20mw g 20 | Pour=20mW &
-30 : -30 e -30 :
40 40 40
8 50 8 50 3 50
< 60 ) < 60
2 = 0 RIGHT T0 LEFT B 10 RIGHT TO LEFT
S 80 S 80 a S 80 .
S 90 RIGHT TO LEFT S -9 P57 S 90 v
-100 -100 -100 J
L] e 7| A
10 Vi 110 | it 10
1 o AT 120 ! 120 LEFT TO RIGHT
Bl i M Tmeone) LETTTO RGHT 0 T
0.01 01 1 10 100 0.01 0.1 1 10 100 0.01 01 1 10 100
FREQUENCY (kHz) FREQUENCY (kH2) FREQUENCY (kHz)
CROSSTALK vs. FREQUENCY CROSSTALK vs. FREQUENCY CROSSTALK vs. FREQUENCY
C/D VERSIONS C/D VERSIONS C/D VERSIONS
0 < 0 . 0 -
10 | veon=33v |E 0 | =10k g 0 bR=320 |E
Rl = 600Q g Vout = 2VRvS g Pout = 20mW 8
20 Tyt = 2VRuis E 20 z 20 E
-30 -30 30
g 40 g 40 g 40
= 50 < 50 < 50
% -60 % -60 % -60
S 70 S 70 S 70 RIGHT TO LEFT
S gy FLEFTTORIGHT L RIGHT TO LEFT S gy FLEFTTORIGHT LI RIGHT TO LEFT S gy | LEFTTORIGHT [
-90 -90 I -90 [l | *//:’
T
-100 = L -100 i i 100 |15 A
10 -110 110
120 -120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100 0.1 0.1 1 10 100
FREQUENCY (kH2) FREQUENCY (kH2) FREQUENCY (kHz)
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ZB)A HDirectDrive
SAIRSAININYRITAIPT

REISEFEERSE)

(VPvDD = VsvDD = VsvDD2 = 5V, VPGND = VSGND = 0V, CBlas = 0.1uF, C1 = C2 = 1uF, RIN = 10kQ, RF = 10k€, unless otherwise noted.)

CROSSTALK vs. FREQUENCY POWER-SUPPLY REJECTION RATIO
C/D VERSIONS vs. FREQUENCY
0 b 0 T T T T g
A0 EL =16Q : VRIPPLE = 200mVp-p :
20 ouT = 20mW § 20 g
= =
-30
g 40 -40
= 50 g Vpypp = 3.3V
5 60 = 60 RL-320 »
A RIGHT TO LEFT L ¥
g -70 : v \ ’57’
S ert 1o RIGHT J|_{L| |14 80
80 I ;//,
-90 h—
-100 AR -100 Veyop =5V
-110 RL =10kQ
10 120 (T
0.01 0.1 1 10 100 0.01 0.1 1 10 100
FREQUENCY (kHz) FREQUENCY (kHz)
COMMON-MODE REJECTION RATIO COMMON-MODE REJECTION RATIO
vs. FREQUENCY vs. FREQUENCY
N 1 g O T 3
-0 |- VpvoD =33V g -10 |FRL=1kQ =
RL=320Q & ] &
20 g 20 z
30 -30
’ -40
g 40 g 50
g %0 A £ -60
< -60 ] 2 -70 L4
o
-70 g axiiiad gg
LHAR
0 -100
90 -110
-100 -120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
FREQUENCY (kHz) FREQUENCY (kHz)
ENTERING SHUTDOWN EXITING SHUTDOWN
MAX97220 toc35 MAX97220 toc36
SHDN
o S R o] o /i
T : : 2V/div
bt Lt - Lt -
ouT_
5V/div
ouT_
1V/div

40ps/div
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MAX97220A-MAX97220D

EZB)A HDirectDrive o
SAIINSAIN/NYNTA I TPT
BRI ()

(VpvDD = VsvDD = VsvDD2 = 5V, VPGND = VSGND = 0V, Cgias = 0.1uF, C1 = C2 = 1uF, RN = 10kQ, RF = 10kQ, unless otherwise noted.)

EXITING SHUTDOWN SUPPLY CURRENT vs. SUPPLY VOLTAGE
- - - - MAXWZ.ZG toc37 1 O . 2
MAX97220A/MAX97220C g | NOLOAD £
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: d 2vidiv g 7
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25 30 35 40 45 50 55
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SUPPLY CURRENT vs. TEMPERATURE vs. SUPPLY VOLTAGE
10 ; o 16 ‘ -
NO LOAD E NO LOAD g
9 8 g
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= = 50
S 08 Vpypp =5V = 60 K A X A
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EZB)A B DirectDrive

SAIRSAININYRITH I P

EVEE
TOP VIEW 2 o = B
3 % 3 3
2 np o g
sp |13} T 8 | INR
N 14 MAXIM 7| e
o MAxg20 b
INLe [ 15 {16 |SGND
Sl P P15 puss
RIEINEIET)
s 5 2 3
TQFN
il 55 BF
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1 PVDD F—IRTEBAN. TWFTPGNDIZ/NA/XZALTLEES b,
2 C1P EDTSA T ToH#E R, CIPECINOBICIUFOO Y FUoHAEGE L TS0,
3 PGND BEI SR, PGNDESGNDAE D RTLIT SV RTL—TREICERL TS0,
4 C1IN BOISA VIOV FHES, CIPECINOBICIUFOI Y FoHEEELTEE 0,
5 PVSS BOFv—IURy THA. TWFTPGNDIZ/NA /SR LTLES 0,
6 SGND E2J SR, PGNDESGNDZE I RFTLTS VRS L—2THREICERL TS0,
7 INR+ BF v RIVIERIEAS
8 INR- BF v RIVEREAD
9 SvDD2 EERIBOEBRAN. 1TUFTPGNDIZ/NA/NNZLTL S0, PVDDICE#E#ZEHLT/IES 0,
10 OUTR HF+ #J)LDirectDrive 7
1 BIAS RERE R Fo 0. TUFTPGNDIZ/NA/XZLTLEE 0,
12 OuTL = F+ %)L DirectDrive i 7
13 SVDD EERBDEBEAN. TWFTPGNDIZ/NA/XZLTLEE L, PVDDICEEESEL T AE 0,
14 INL- EFvrILEaBYEAT
15 INL+ EF v RIVIERBEAS
16 SHDN TOTATOA—DI Y NI T, BEMEDISEIISHDNZ/ N1 (ZEREIL TS0,
— EP TORKR=ZR/INYR, BEHICPGNDIZIER DN RIBHROFFEL TS0,
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MAX97220A-MAX97220D

EZB)A B DirectDrive

SARSAININYR AP T

2

MAX97220_l. A—TAHDN\A T7 A 4N REEL
2. YN YTRYIZLCD TV, BEUOR—LITH—
7TV —23VElih. REEBANDTARSA/N/
NYRTAY T TTT, SNRBKUTHD+NMBEE#EFFL
feFk&E PUTDOHEEBHMMERSNE Y, MAX97220A/
MAX97220B(3d. 7> T DRIEE/E T DI=bDIMITD
ANBLO T =R\ IR EREELF . MAX97220C/
MAX97220DI3. +6dBOEIEMBRICHBDANEHEK
U74— NNy OERZwBATNE T, HAORAM T3
SVEIRT3VRMs. 3.3VEIRT2VRMSTHW. Z1VR>
ANT TV r—2aVICRETT,

EBANFERICEOT. NAIT7 MW ERESNET, H
N/ AXEEIETUVRMS T, BVFEEDIZFEIC112dB. 3.3V
BBDHBEIC109dBMOSNRZEIRLE T, ZDICIE. 7 —
TAABEERICHDTO0dBIUA EDTHD+NZ 2T
AESCH

MAX97220 |E. 2.5V~5.5VOEEDE —FRETENE
LEd, FUSICRESN=F =R THEDER
(PVDD)&2RELT. BLRESDEDEIR(PVSS)%
ERLET, NYRTAVT U AINAR—SEBBETEHE

Vour -~

CONVENTIONAL DRIVER-BIASING SCHEME

Vour -- - PGND

DirectDrive BIASING SCHEME

LT, ZNoD@HAIFPGNDIC/NAT7ZEnE 9 (H1),
ZDPGND/NA T ZDF R, 7> TDHHIZDCR S (&
BIIPVDD/2)W'EBENIBINTETT, EERDNYRTH
TUTTRBESNDAREODCTOYF 2 IJAV T YA
REL D BMAR—ZADEK). 2T LT SDHR.
BIUBERICEDE EICDEAET, SVEIFERNS320
[SLT125mWDEE N ZRIRAIEEC Y. DT/ A XU,
AT RBEBRTOEFEZRHILEITDEREEOY 7 TME,
BHFEIUO YN OVBOABBEZRETD
)Ty TIHERATNET,

=EAD

ZDICIE. ZBFIIRUESHANT > T(R2HEKVI)
ELTBRTDIENTEDH. IRTOO—FTVoc
BmhAHUEd, EBANIE. O TIITVRAAKY
BB/ A IMMMEZRELET, BHREELEDHESSTII.
RENZ VRIS DBRBRBMDESH T TDAN
N—RICHEEITDHREEDHYFET, TNODESII.
OBV E—R/ARELTTF UV TDADICENT Y, ZF)
ANT >V TNE. 2DDANDEN AIEIRTD—FH T, WH
DADICHBIDESIIERINET, ZE8BRELE
5E. MAX97220A/MAXO7220BDRIEIZRHK THE
INEY,

Av = RF/RIN

JEVE-RBRELCMRR)E, SMIHEROY Y F 2T
HIU(ERIDHEE)VRBARMICHITDANIT Y
DYYFUIICEDTHIBE NG, cEexld T—Ib
T—AT1%DEHZHE I 2EMZEMALIIHBEECMRR
IF40dBEE D DICX LT, 0.1%DEH TIECMRRAY
60dBERWE T, BBERYYF VI ZRIETDICIE.
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v AR

" _| Rinz N
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—@— OUT

RiNt = Ring, RF1 = Rr2
*Rint AND Rrq ARE INTERNAL FOR MAX97220C/MAX97220D
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EZB)A B DirectDrive

RF1*

out N AAA/ -
AUDIO
CODEC ouT

GND +

? Rr2

RiNt = Ring, RF1 = Rr2
*RiN1 AND Rr1 ARE INTERNAL FOR MAX97220C/MAX97220D

3. BRNEBADDER

DirectDrive
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NR—2DEHK. AZXNDEIF. BXONYRTHF T
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ABI711E
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RS, ANESHISDCNNAI TN BESNET,
ACHY T TAVTUHICEDT. PUTIIESERE

MAXIN

BOCLNIVCNATATDIENTEET, V—RA
E—5 2 RZ0ERELIBE. N/ T4 5D-3dB
RIIRHTEASNET,

fags = ————
27RINCIN
f3dpZEm<HRELTEHBE. 7V TOBREREBICEIC
EELIZT, sLWEXRERDXTIREZ Iy T
KE BEICBWEEREMZRALIVTUTEFERL
TLEE e KWURERBERBZRHBA-I VT T %
FRALEBS. BERBTOEIBRLET,

BIASHDV T Y
BIASZO. TuFD 2 7 TPGNDIZ/NA/XZ L TL T2
= BIASICIIAERDE R &+ L IENTLSIES 0N,

Fr—IKRT

MAX97220_lE. &/ AZXDFv—I Ry T&fma T
&9, 500kHzDR Ay F 2 TRIREIS 7 — T4 7k
TRCBND. A=—TAHESITFEHLETA, XA1VTF
RSANEF F—2HA 0 HEXOT—2FTBEICEIDT
EREND /A X ER/NRICHADEDICHIEESNZ Ay
FUORBERBATNE T, FY—IRYTDIAYF>
TREZFIRITDIEICELDT. RTA2TIAES
L—2XDFEA O RCERATDMi/AL/ A XHh &N
RICHAONET, ZDICIE. CrpECINDEICTUFD T
SATAVT U HRET, PVSSEPGNDDBIC 1uF
DR—=IVRAVTUFHRETT,

DUy 2[Ry T

ZODICIE. ERAE—RIDMaximD o)y o/ THH|
EIRAEHEATINET, P YNNI OADBTE., 727
DENEITSVRICTFLTINAA DV E—F R F T,
ZDOARICEDT, A—FTrABHICEFND I RILF—
HZR/NBICHZDZENTEZET,

2 1 s b

ZDICIE. HEENEREIDILADIKEN AV T T
E—RE/BATWEY, 70747 0—DwyhToV
E—RICBITLEBE. T/N\AIXRBD/NA 7 XA
Fat—TIEh, PoTOEADNA A E—F U
72 4. BIASH'PGNDI(C BR &) & 11 & 9, MAXQ7220A/
MAX97220BM ASIZPGNDICERE S & T,

13

ado0ccl6XVIN-VYOcclZ6XVIN
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EZB)A B DirectDrive

SAIRSAININYRITH I P

PIVr—23 58

MAX9722& M E

MAX97220_|3. MAX97220D 7y kT hEF D
HYFET, MAX97220 MBIASIZSVSSEB UL RIB T,
MAX9722 T |d. SVSSIZPVSSIC#EH = NTLVE T,
MAXQ7220_Mig&E. Fv+—Ry THAD DOIAEE
LT, 77 DEDEBRANE2DDHEAEEFRNATINET,
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E#IS. MAXQ7220_TISAEBTITH 1. MAXQ722T
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BHE

NYRTAVEFOEENRF. ICIIAKEDENZHBELLT,
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FloIBFHAVE—YI R EEBARSIEDZEICEOTEN
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SAIRSAININYRITAIPT

PNyl —

BHO/N T —REBHRP KOS RN —2 (7Y b T )3 japan.maxim-ic.com/packages =SB L TL/EE 0, HH. /s —2
O—RIZEENDI+]. T#]. F=IE-IISROHSTHIDINR AR LI=EDT LA B F A, NNV r—REG/ ST —2FZDEHDICEETS
HDTROHSIHIERREIBFENEL, REICE DT/ NV T —UO—RPEBDZZENHDmETEL T ES 0,

N g—o547 Nyg—=23-=K S HEEINo. SV RINF—2No.
16 TQFN T1633-4 21-0136 90-0031

W%ue E DETAIL A (NE-1) X
‘—E/2—| \ |

AN |

'\I:I_l |_|/“_| |_|_| [02/2

\;;
| [

i L

\A!A
T| M

E —
b L1 QL'_"_@ —- -—%-
§\§ T N
A\ — x[EEEE JEuInIEN A
| k !
|
€

' \ b [&]010@[C[A[E]

w%ﬂr

A\ INDEX AREA

0.15[c
(D/2 X E/Z) 2)( — L |~ ——l E2/2 |=— PIN # D
TOP VIEW
|l F2 —=|
BOTTOM VIEW
AN ¢ ¢
|//|°'1°|_‘i ElAO'OBlCl (R IS OPTIONAL)
i |
— a2 e = ;
N ' [l [ f
L H . ! L
! L] |
F I I
- HEH \TERMINAL TP |—|E|—|
EVEN TERMINAL ODD TERMINAL
DETAIL A
9,
SEATING PLANE TITLE:
SIDE VIEW PACKAGE OUTLINE
= 8, 12, 16L THIN QFN, 3x3x0.75mm
APPROVAL DOCUMENT CONTROL NO.  JREV. | 1
~DRAWING NOT TO SCALE— 21-0136 PZ
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MAX97220A-MAX97220D

Z8)A J1DirectDrive

SAIIRSAININYRITA I TPDT

NYT—I(1RE)

BHD/ N —URABRPK VT RN —2 (7Y b T M) Idjapan.maxim-ic.com/packagesZ#S R L TS\, KPS, /S or—2

d—RZEENBI+]. [#]. FET-IIFROHSHICIRZRLIZEDTUA BRI F A, /N T—CHEIS/ NN T —UZDEDICETDE
MDTRoHSHIIK R E IFBIFEA G, HEICE DT/ NI —IO0— BB BIENDDRETRL TS,

PG 8L 33 12L 3x3 16L 3x3 EXPOSED PAD VARIATIONS
REF. | MIN. [NOM.|MAX. | MIN. |[NOM.|MAX. [ MIN. | NOM.| MAX. PKG D2 £2
0.70 {0.75 (0.80 | 0.70 | 0.75 | 0.80 | 0.70| 0.75 | 0.80 CODES PIN ID JEDEC

MIN. | NOM. | MAX. [ MIN. | NOM. | MAX.
TQ833-1 0.25 | 0.70 | 1.25 | 0.25 | 0.70 | 1.25 | 0.35x45° | WEEC

T1233-1 095 [ 1.10 [ 1.25 | 095 [ 1.10 [ 1.25 | 0.35x45° | WEED-1
T1233-3 095 | 110 | 1.25 | 0.95 | 1.10 | 1.25 | 0.35x45° | WEED-1
T1233-4 095 [ 1.10 [ 1.25 | 0.95 [ 1.10 [ 1.25 | 0.35x45° | WEED-1
T1633-2 095 110 [1.25 | 095 | 1.10 [ 1.25 | 0.35x45° | WEED-2
T1633F-3 065 | 080 [0.95 | 065 | 0.80 | 0.95 | 0.225x45° | WEED-2

A

b 0.25|0.30 [0.35 | 0.20 | 0.25 | 0.30 | 0.20| 0.25 | 0.30
D [290|3.00[3.10 | 2.90 | 3.00 | 3.10 | 2.90 | 3.00 | 3.10
E |290|3.00|3.10|290|3.00|3.10 | 2.90| 3.00 | 3.10
e

L

N

0.65 BSC. 0.50 BSC. 0.50 BSC.
0.35 [ 0.55 [ 0.75 [ 0.45 [ 0.55 [ 0.65 | 0.30 [ 0.40 [ 0.50
8 12 16

ND 2 3 4

NE 5 3 . T1633FH-3 | 0.65 | 0.80 |0.95 | 0.65 | 080 | 0.95 | 0.225x45° | WEED-2
a1 | 0 J002]005] o [o0z[00s] o J00z]o00s T1633-4 | 0.95 | 110 | 125 | 0.95 | 110 | 1.25 | 0.35x45° | WEED-2
2 0.20 REF 0.20 REF 0.20 REF T1633-5 | 0.95 | 110 | 125 | 0.95 | 110 | 1.25 | 0.35x45° | WEED-2
k Joas| - | - Joas| - [ - Jozs] - | -

NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. NIS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR
MARKED FEATURE.

& DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
FROM TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC MO220 REVISION C. »,

& MARKING SHOWN IS FOR PACKAGE ORIENTATION REFERENCE ONLY. IVIIJ‘ I/VI

11. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

12. WARPAGE NOT TO EXCEED 0.10mm. TTLE

13. ALL DIMENSIONS APPLY TO BOTH LEADED (-) AND Pb FREE (+) PARTS.

PACKAGE OUTLINE
8, 12, 16L THIN QFN, 3x3x0.75mm

APPROVAL DOCUMENT CONTROL NO. REV. [ o
—DRAWING NOT TO SCALE—- 21-0136 J A
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