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PART TEMP RANGE iTCKAGE J::K
MAX9890AEBL-T  -40°C to +85°C 9 UCSP-9 ADV
MAX9890AETA -40°C to +85°C 8 TDFN-EP** AHA
MAX9890BEBL-T  -40°C to +85°C 9 UCSP-9 ADW
MAX9890BETA -40°C to +85°C 8 TDFN-EP** AHB

**EP = Exposed pad.

brige5i-gz7]
SWITCH TURN-ON
PART PIN-PACKAGE TIME (ms)
MAX9890AEBL-T 9 UCSP-9 200
MAX9890AETA 8 TDFN-EP 200
MAX9890BEBL-T 9 UCSP-9 330
MAX9890BETA 8 TDFN-EP 330
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ABSOLUTE MAXIMUM RATINGS

(All Voltages are Referenced to GND) Operating Temperature Range ............ccccooeenn. -40°C to +85°C
VO ettt +6V Storage Temperature Range .............ccccoevnenn. -65°C to +150°C
CEXT, SHDN, OUT_ .., -0.3V to +6V Junction Temperature ..........c..cooeviiiiiiiiiiiee +150°C
IN_ -0.3Vto (Vce + 0.3V) Lead Temperature (soldering, 10S) .....ccccoceevviiiiiriinnnn, +300°C
Continuous Current (IN_, OUT_)......ccoooiiiiiiiiiiiii. +150mA Bump Temperature (soldering)

Continuous Current (All Other PiNS) ... +20mA REFIOW ..o +235°C
Continuous Power Dissipation (Ta = +70°C)

8-Pin TDFN (derate 24.4mW/°C above +70°C) .......... 1951mW

9-Bump UCSP (derate 4.7mW/°C above +70°C).......... 379mW

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

(Vcc = 38V, SHDN = Vge, GND = 0, Ccext = 0.1pF, Ta = TMmIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.)

(Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range Vce Inferred from RonN test 2.7 5.5 v
Supply Current lcc (Note 2) 14 22 pA
Shutdown Supply Current ISHON | SHDN = GND 0.001 1 PA
Input Voltage Range Inferred from RoN test 0 Vce Vv
On-Resistance Ron Over input voltage Vce = 5.5V 0.4 1 o
range Vee = 2.7V 0.7 15
On-Resistance Flatness RFLAT(ON) | Over input voltage range 2 mQ
Output Discharge Resistance RouT(DIS) 220 kQ
Input Off-Leakage Current SHDN = GND 0.001 1 pA
zllgg[ePg;/ver-Down Threshold VUVLO Vg falling 55 v
Click-Pop Reduction 36 dB
ESD Protection OUT_, Human Body Model +8 kV
DYNAMIC
) MAX9890A 200
Turn-On Time (Note 4) toN ms
MAX9890B 330
Turn-Off Time toFF (Note 5) 120 ns
Bandwidth >100 kHz
L‘;tiz'eHarmo”'C Distortion Plus THD+N | RL = 320, 30mW, f = 1kHz 0.003 %
Off-Isolation, IN_ to OUT_ f = 20kHz, SHDN = GND, R = 32Q -108 dB
Crosstalk (Switches ON) f = 20kHz -100 dB
VRIPPLE = 0.5Vp-p at 20Hz, fiN = 3kHz at -100
1Vp-p, RL = 32Q
Power-Supply Rejection Ratio V = 0.5Vp-p at 1kHz, fiN = 3kHz at
(Note 6) PeYTe PSRR 1\F/2::P_;LEL = 325 " " -100 dB
VRIPPLE = 0.5Vp-p at 20kHz, fiN = 3kHz 84
at 1Vp-p, RL = 32Q

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = 3V, SHDN = Ve, GND = 0, Ccext = 0.1uF, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)
(Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
LOGIC INPUT (SHDN)
Logic-Input High Voltage ViH Vce = 2.7V to 5.5V 2.0 \
Logic-Input Low Voltage ViL Voe = 2.7V to 5.5V 0.8 V
Logic-Input Current IIN +1 pA

Note 1: All devices are 100% tested at Ta = +25°C. All temperature limits are guaranteed by design.

Note 2: Supply current is measured when switch is on (i.e., SHDN = Vg, t > toN).

Note 3: Supply voltage level where the device enters its power-down cycle.

Note 4: Turn-on time is measured from the time Vcc = 3V and SHDN > V|4 until the RoN specification is met.

Note 5: Switch turn-off time is measured from the time SHDN < VL or Vcc < VyvLo until the off-isolation specification is met.
Note 6: See the Power-Supply Rejection Ratio section for test method.

AT (E45 1%
(Vce = 3V, Ccext = 0.1uF, typical values are at Ta = +25°C, unless otherwise noted.)
ON-RESISTANGE vs. IN_ VOLTAGE SUPPLY CURRENT vs. TEMPERATURE SHUTDOWN CURRENT vs. TEMPERATURE
08 s 40 5 1000 ‘ -
: . : 900 SHDN = 0V Aé
0.7 z E: E:
. 7 = % Vee =55V g 0 I
a | = = 700
S = : /
] ] y &< 600
= = > /I
% 05 20 S 500
: : : I
< A T 15 g 400
3 04 / 5 5 a0 Voo =55V
Voo =5V “ 10 f 2 | Y/
! 200 Vee =2.7V
03 s Voo =27V == A
100 .
02 0 0
0 1 2 3 4 5 -40 -15 10 35 60 85 -40 -15 10 35 60 85
IN_ VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
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AT FHFIE (%)

(Vce =3V, Ccext = 0.1uF, typical values are at Ta = +25°C, unless otherwise noted.)

ON-LOSS vs. FREQUENCY PHASE SHIFT vs. FREQUENCY OFF-ISOLATION vs. FREQUENCY
1.0 lé_,_ 2 2 10 g
08 g 1 g 10 2
06 E R =32 E E
o 7 4 L {11 | _
g = TR = o
@a S RL=16Q S
S 0 R =320 £ N 3 0
z 02 & 2 2 RL=320
2 é_) ) »../‘-E!;._
-0.4 T 3 o /,,‘ L L]
06 R =16Q - /’ T~
08 4 130 |+41R =160
) oo LT
10 100 1k 10k 100k 10 100 1k 10k 100k 10 100 1K 10k 100k
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION PLUS
CROSSTALK vs. FREQUENCY PLUS NOISE vs. OUTPUT POWER NOISE vs. OUTPUT POWER
-50 5 100 ————————————- 100 p——
] g E Vo5V S F Voo =5 ———t——F+—-
60 “2 " [ R~ 160 N S S —— — l§ 0 :RL=3ZQ T T T T T T |§
70 (= 1kHz %} ——————| E = 1kHz %E
S S S I S S S R i | f f f =7 i 1
. -80 é |
% 1 1 %
;: -90 s Bt ; et
-100 ER % } %
2 Py LA z EEee——7 - :"| i ]
g_ﬂg I S = o —— —— — — ] — — = I i i i 1 i —
120 / 0.01 é& 0.01 %
” S s e e s s s V]
130 000 e T | 0.001 %
-140 B s s S s 11 11
150 ooopt T T T T T T T 1 g 11111
10 100 1k 10k 100k 0 25 50 75 100 125 150 175 200 225 250 0 20 40 60 80 100 120 140 160
FREQUENCY (Hz) QUTPUT POWER (mW) OUTPUT POWER (mW)
TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS
NOISE vs. OUTPUT POWER NOISE vs. OUTPUT POWER NOISE vs. FREQUENCY
100 == F 100 ==~ ! =SsiE e
Voo =3V = : : — Voo =3 D¢ Voo =5V
R =16Q Iz R =320 ‘ ‘ e RL=16Q
10 Fi- 1k %*%%E 10 F 1= 1kHz %2
— e = 0
1 % 1 % .
s —————— A
Z ot % = 01 % & 001
T T T
— et (=

=

= ; = ; i 17— QUTPUT POWER = 150m
| | I I 7 I I | I I I I 7 I I I 1 [ 1

0.01 % 0.01 % R NARI
e e e e s s s s s 0.001 255

0.001 % 0.001 % OUTPUT POWER = 25mW
1+ A A N A | I AR

0.0001 0.0001 0.0001
0 25 5 75 10 125 150 0 10 20 30 40 5 60 70 80 10 100 Tk 10k 100k

QUTPUT POWER (mW) OUTPUT POWER (mW) FREQUENCY (Hz)
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BT T A1 (4E)

(Vce = 3V, Ccext = 0.1uF, typical values are at Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS
NOISE vs. FREQUENCY NOISE vs. FREQUENCY NOISE vs. FREQUENCY
1 o 1 1 -
Veg =5V E Voo =3V Vee =3V £
RL=32Q g RL=16Q R =32Q g
T T T 1T T T T T T T TITm= R i R R T TTITTI=
01 0.1 0.1
é 0.01 %-*- 0.01 | OUTPUT POW\ER:GOmW :ID-*:- 0.01
T [ OUTUT POWER - 70mi a < " [ ouTPUT POWER - 30mw
I i P = i
0.001 = 0.001 000 e %%’
=i < = QUTPUT POWER = 20mW E OUTPUT POWER = 15mW
:OUTPUTPOWER:ZOmW/ I AT HHHI\TI] | P
SN SO 11 A1 SO 1 A1
10 100 1k 10k 100k 10 100 1k 10k 100k 10 100 1k 10k 100k
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
STARTUP WAVEFORM (DC) SHUTDOWN WAVEFORM (DC)
MAX9890 toc16 _—_ 9880 ool
1 SHON
2V/div
: MR s - SHON
Vour N
1 1Vidiv
o oo : . : : Vout
STESOR0 PSFTONS NSNS DNESOOE NS T — =1 1Vidiv
o i ik VHEADPHONE VOSSN RUC IO AN VHEADPHONE
: T 1omvdiv Db omVdiv
40ms/div 10s/div
STARTUP WAVEFORM (AC) SHUTDOWN WAVEFORM (AC)
MAX98%0tocl8 . - . - - MA&M
T T T T ) GHDN R :
AU B P S S - . 2V/div SHDN
: Co litied ‘ | H‘ 2V/div
TP, il
A s I 1v/div
S [ H I ‘ ! ‘ f
BRI LU L ] Vour
1V/div
VHEADPHONE VHEADPHONE
1V/div 1V/div

1s/div

40ms/div
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5 c1 SADN 4&%%?&3@{%&3 Ff SHDNIE £ GNDIHEA 0.1 A KW Ff SHDN 4 2
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Vec/SHDN Vec/SHDN
2V/div 2V/div
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1V/div
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b : : o 100mV/div ‘ 50mV/div
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M. MAX9890A MR FFFF RFF B 200ms, WG a T/MT
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Vee = 4.5V T0 5.5V, fyce = 19kHz,
RL =32Q2, Vin = 1Vp.p, fin = 20kHz

QUTPUT SPECTRUM (dBV)
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15 17 19 2 28 %
FREQUENCY (kHz)

Vpg =5V
Vac=1Vp-p m —
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Vpg =2.0V § R
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@ZOkHZ
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=
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LOW-FREQUENCY ROLLOFF

(RL = 16Q)
0 =
,3 A
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6 / 330uF
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s L, LN 220uF
S [
= 45 u
% }‘ll
E -18 f
21 33uF
24
27

10 100 1k 10k 100k
FREQUENCY (Hz)

B 7. 1 5 L HEL A (BT 7 A AR O

S EBRE B (CcexT)

CEXT 5| LAy rRug /Meme =kl i A A W AEN . B
HT‘I‘; CCEXTHﬂg/I\W%BEE?ﬁ?}EﬁEE, ﬁl\%ﬁ%ﬁ%%ﬁiﬂ’ﬂﬂi
FE A DL TR A fF) 3 5 2808 T . 24 2% H R B O B R
CepxTIR BN FRHL B 245 S ERFE & FR A . CEXT S GND
Z I HEE =0 1uFHREA, A [FE B #HE MAX9890A
MAX9890B A [F] #i A FL 25 5 1Y) JC R W /e E 75 TAE 225K,
I B AV B 25 LR LI

s~
o

U B4 A7 R AT LA R AR 2 TR AR AR A, AT A B T Bl
AE. DU/, BB 4 A B AR 2 R R
ALY SI2k, AMEBIC AR AT RESE T A PR E

RS =%
MAX9890 L ) PSRR 1 HE o 14 H T 1E1E 70 il e 7= AU H,
R, ERE2H0YAF, K VeeEl GNDEE—10.14FH
HABRY 7. %S HBEANTER Vel E .

MAXIMN
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R1BERER

MAX9890A MAX9890B

CQ:DZ‘;C(ESR TURN-ON TIME TURN-ON TIME
(200ms) (300ms)
33 v v
47 v V
100 V V
150 : v
220 v
330 — *
470 —

*May experience some degradation of click-pop suppression.

UCSP 152
AKX UCSPHISRH N AN, Rt SMERST . #il
fRE . BB ARCBOAR . AR BRI S A R LA B 77 1Y (] 3
SRR 2%, S H W HZEIC “UCSP—A Wafer-Level
Chip Scale Package” (B T MaximM¥: www.maxim-
ic.com/ucsp)-

WHIEE
TRANSISTOR COUNT: 1001
PROCESS: BICMOS
9
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MAX9890

5Bl &
(BUMPS ON BOTTOM)
TOP VIEW 1 2 3
MAXIWI |
MAX9890 . .-
@ - - A "-»' v ‘.o
Vee Lt i 18] CEXT ouTL GND OUTR
SHoN [2i i [
L [3 i ig|outr ; Sy ommam O
[ [ - MAX -
OUTL |4} t________1 3] GND INL 9690 INR
TDFN-EP . Ty Oy 0y
NOTE: GND IS CONNECTED TO THE UNDERSIDE METAL SLUG. SHDN Vee CEXT
UCSP
£ 7 K7 FHEE
27VT055V
J_ 1(C2)
1uF Voo
CEXT | 8 (C3)
J_O.mF
STARTUP AND RAMP-UP AND I
5 o) | shon SHUTDOWN RAMP-DOWN L
(01 CONTROL CONTROL =
o1
| 1 .
3N N : = outL | 4A1)  +
HPLOUT o } F
A I |
CODEC I I
WITH INTEGRATED L————»
HEADPHONE I
DRIVERS :
7(83) | INR | OUTR *
HPROUT 63) o/Ao | 6 (A3) +H
1 | —
| I |
MAXIMN
MAX9890
GND () UCSP BUMP.
J_5 (A2) *USER-DEFINED VALUE.
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E 2t =
=+ Z“Z{ﬁ/@

CRBUIE FORHR (A9 15 AT REAS A Rl A LA, INFR el A £ 4P U5 8., 1528 11 www.maxim-ic.com/packages.)

VARIABLE
DIMENSIONS PKG. DIMENSIONS DEPOPULATED
CODE SOLDER BALLS
A | 0.62+0.05-0.08
c D E
Al | 0.29+0.02 B9-1 |1.52+0.05 | 1.52+0.05 | NONE
% A2 | 0.33 REF. B9-2 |1.5240.05 |1.52+0.05 | B2
PIN 1 17 XXX b | #0.35£0.03 B9-3 | 1.520.05 | 1.52£005 | Bl, B2, B3
MARK AREA / §§§ D D1 | 1.00 BASIC B9-4 | 160%0.05 | 1.60+0.05 | NONE
PRODUCT_ El1 | 1.00 BASIC B9-5 | 1.60+0.05 | 1.60+0.05 | B2
MARKING e | 0.50 BASIC B9-6 | 1.60%0.05 | 1.60+0.05 | B1, B2, B3
SD | 0.00 BASIC
SE | 0.00 BASIC
TOP_VIEW
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
E1 2. PRODUCT MARKING: NUMBER OF CHARACTERS
SE AND LINES VARY PER PRODUCT.

c|O ©) @*T ‘ B
B—-@—-GB--@-- sp D1 pos
o b et e

T 1
PIN Al 12 3
INDICATOR _/ SIDE VIEW

o]

BOTTOM VIEW

IDRALLAS /WIAXIVI

PROPRIETARY INFORMATION

TITLE:
PACKAGE OUTLINE, 3x3 UCSP
APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0093 LA

MAXIMN "
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M= PACKAGE OUTLINE, 6,8, 10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
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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
k 0.25 MIN.
A2 0.20 REF.

PACKAGE VARIATIONS
PKG.CODE | N D2 £2 e JEDEC SPEC b [(N2)-1]x e
T633-1 6 | 150£0.10 [ 230£0.10 | 0.95BSC | MO229/WEEA | 0.400.05 | 1.90 REF
T833-1 8 | 1.50£0.10 [ 2.30x0.10 [ 0.65BsC | M0229/WEEC | 0.30:0.05 | 1.95 REF
T1033-1 10 | 150£0.10 | 2.30£0.10 | 0.50 BSC | M0229/ WEED-3 | 0.25:0.05 | 2.00 REF
T1433-1 14 1.70+0.10 | 2.30+0.10 | 0.40 BSC - 0.20£0.03 | 2.40 REF
NOTES:
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.
2. COPLANARITY SHALL NOT EXCEED 0.08 mm.
3. WARPAGE SHALL NOT EXCEED 0.10 mm.
4. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS
SPECIAL CHARACTERISTIC(S). ~,
5. DRAWING CONFORMS TO JEDEC M0229, EXCEPT DIMENSIONS "D2" AND "E2”, EDB.&.—.!;‘& W AKX/
AND T1433—1 & T1433-2.
6. "N" IS THE TOTAL NUMBER OF LEADS. TS PACKAGE OUTLINE, 6,8, 10 & 14L,

TDFN, EXPOSED PAD, 3x3x0.80 mm
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