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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (Vcc to GND) ..o -0.3V to +6V
Any Other Pinto GND ..o, -0.3Vto (Vcc + 0.3V)
IN_, BIAS, SHDN, BTL/SE Continuous Current................... 20mA
OUT_ Short-Circuit Duration to GND or Ve (Note 1)...Continuous
Continuous Power Dissipation (Ta = +70°C)
8-Pin TDFN (derate 24.4mW/°C above +70°C) ......... 1951mwW
8-Pin UMAX (derate 10.3mW/°C above +70°C) ........... 825mwW

9-Bump UCSP (derate 5.2mW/°C above 70°C)........... 412mwW
Operating Temperature Range -40°C to +85°C

Maximum Junction Temperature ..........ccccccceevieiiinnenn. +150°C
Storage Temperature Range ...........cccoceeveenn. -65°C to +150°C
Lead Temperature (soldering, 10S) ........ccccoevvviiiiinrenns. +300°C
Bump Temperature (soldering)........ccccoocvveviiiiiiiiniiin, +235°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.

ELECTRICAL CHARACTERISTICS—5V Supply

(Vce =5V, GND = 0, SHDN = Vi, Ta = +25°C. Cgias = 1uF, RN = RF = 20kQ (MAX9716/MAX9717A), IN+ = BIAS (MAX9716),
BTL/SE = GND (MAX9717_), RL = « connected between OUT+ and OUT-. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce Inferred by PSRR test 2.7 55 vV
i VIN- = VIN+ = VBIAS (Note 3),
Quiescent Supply Current Icc Ta = -40°C to +85°C 4.3 8 mA
Shutdown Supply Current ISHDN SHDN = GND 0.01 1 pA
_ VIH 1.2
SHDN Threshold \
ViL 0.4
0.9
VIH N X
— CcC
BTL/SE Threshold Y
ViL 0.7 x
Vce
Common-Mode Bias Voltage Veias | (Note 4) V%%//Z Vee/2 \10542 v
Output Offset Voltage Vos VIN- = VouT+, VIN+ = VBIAS (Note 5) +7 +15 mV
Vce =2.7Vto 5.5V DC, VBlas = 1.5V 60 80
Power-Supply Rejection Ratio PSRR VIN+ = VBIAS, f=217Hz 61 dB
VRIPPLE = 200mVp.p,
RL = 8Q (Note 6) f=1kHz 73
RL = 8Q, THD+N = 1%, fiN = 1kHz (Note 7) 0.8 1.1
RL = 4Q, THD+N = 1%, fiN = 1kHz (Note 7 1.4
Qutput Power Pourt L i N ( ) W
RL = 16Q, BTL/SE = Vcc (single-ended 0.155
mode), THD+N = 1%, fin = 1kHz '
Total Harmonic Distortion Plus Ay = 6dB, RL = 8Q, fiN = 1kHz, o
Noise THDN | o0t = 0.5W (Note 8) 0.024 %
Output Noise Density en fiN = 10kHz 106 nV/NHz
Signal-to-Noise Ratio SNR THD+N = 1% 105 dB
2 M AKX/
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ELECTRICAL CHARACTERISTICS—5V Supply (continued)

(Vce = 5V, GND = 0, SHDN = Vcg, Ta = +25°C. Cpias = 1uF, RIN = RE = 20kQ (MAX9716/MAX9717A), IN+ = BIAS (MAX9716),

BTL/SE = GND (MAX9717_), RL = » connected between OUT+ and OUT-. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Output Short-Circuit Current Limit Isc (Note 9) 1.1 A
Thermal Shutdown Threshold +160 °C
Thermal Shutdown Hysteresis 15 °C
Ppwer—Up/Enable from Shutdown - 250 s
Time (Note 10) Calas = 0.1uF 25

Shutdown Time tSHDN 5 us
Input Resistance RIN MAX9717B/C/D 12 20 28 kQ

ELECTRICAL CHARACTERISTICS—3V Supply

(Vece =3V, GND =0, SHDN = Ve, Ta = +25°C. Cplas = 1uF, RN = RF = 20kQ (MAX9716/MAX9717A), IN+ = BIAS (MAX9716),
BTL/SE = GND (MAX9717_), RL = « connected between OUT+ and OUT-. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
' VIN- = VINg = VBIas (Note 3),
Quiescent Supply Current lcc TA = -40°C to +85°C 4 8.0 mA
Shutdown Supply Current ISHDN SHDN = GND 0.01 1 HA
N VIH 1.2
SHDN Threshold \
ViL 0.4
0.9
VIH N X
N cC
BTL/SE Threshold \Y
ViL 0.7 x
Vce
Common-Mode Bias Voltage VBIAS (Note 4) Vee/2 Vee/2 Vee/2 V
-9% + 9%
Output Offset Voltage Vos VIN- = VOouT+, VIN+ = VBIAS (Note 5) +7 +15 mV
VIN+ = VBIAS, f=217Hz 61
Power-Supply Rejection Ratio PSRR VRIPPLE = 200mVp-p, dB
RL = 8Q (Note 6) f=1kHz 73
RL = 8Q, THD+N = 1%, fiN = 1kHz (Note 7) 350
QOutput Power Pout mWwW
RL = 4Q, THD+N = 1%, fiN = 1kHz (Note 7) 525
Total Harmonic Distortion Plus Ay = 6dB, RL = 8Q, fiN = 1kHz, o
Noise THDHN 1 bt = 0.5W, Ve = 3V (Note 8) 0.024 %
Output-Noise Density en fiN = 10kHz 106 nVAHz
Signal-to-Noise Ratio SNR THD+N = 1% 100 dB
AXI/W 3
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ELECTRICAL CHARACTERISTICS—3V Supply (continued)
(Vce = 3V, GND = 0, SHDN = Vce, Ta = +25°C. Cgias = 10F, RIN = RF = 20kQ (MAX9716/MAX9717A), IN+ = BIAS (MAX9716),

BTL/SE = GND (MAX9717_), RL = » connected between OUT+ and OUT-. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Output Short-Circuit Current Limit Isc (Note 9) 1.1 A
Thermal Shutdown Threshold +160 °C
Thermal Shutdown Hysteresis 15 °C
Ppwer-Up/Enable from Shutdown PU 250 ms
Time (Note 10) Cglas = 0.1pF 25

Shutdown Time tSHDN 5 us
Input Resistance RiN MAX9717B/C/D 12 20 28 kQ

Note 1: Continuous power dissipation must also be observed.

Note 2: All specifications are tested at Ta = +25°C. Specifications over temperature (Ta = TMIN to Timax) are not production tested,
and guaranteed by design.

Note 3: Quiescent power-supply current is specified and tested with no load. Quiescent power-supply current depends on the off-
set voltage when a practical load is connected to the amplifier.

Note 4: Common-mode bias voltage is the voltage on BIAS and is nominally Vcc/2.

Note 5: Vos = Vout+ - VouT-.

Note 6: The amplifier input IN- is AC-coupled to GND through C|N.

Note 7: Output power is specified by a combination of a functional output current test and characterization analysis.

Note 8: Measurement bandwidth for THD+N is 22Hz to 22kHz.

Note 9: Extended short-circuit conditions result in a pulsed output.

Note 10: Time for Voyr to rise to 50% of final DC value.

4 MAXIMN
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(Vcc = 5V, THD+N measurement bandwidth = 22Hz to 22kHz, BTL mode, Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
PLUS NOISE vs. FREQUENCY PLUS NOISE vs. FREQUENCY PLUS NOISE vs. FREQUENCY
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(Vce = 5V, THD+N measurement bandwidth = 22Hz to 22kHz, BTL mode, Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS
NOISE vs. OUTPUT POWER NOISE vs. OUTPUT POWER NOISE vs. OUTPUT POWER
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(Vce = 5V, THD+N measurement bandwidth = 22Hz to 22kHz, BTL mode, Ta = +25°C, unless otherwise noted.)

OUTPUT POWER OUTPUT POWER OUTPUT POWER
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE vs. LOAD RESISTANCE
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(Vce = 5V, THD+N measurement bandwidth = 22Hz to 22kHz, BTL mode, Ta = +25°C, unless otherwise noted.)

GAIN AND PHASE vs. FREQUENCY

POWER-SUPPLY REJECTION RATIO

vs. FREQUENCY

BT FHFIE L)

SUPPLY CURRENT vs. Vgc
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UCSPF1EE EMEE (%)
AR UCSPHIEF M. gt SMERS . Bl E R PART TEMP RANGE PN GAIN
EIVR PR B AR R A L AR BRI B AT SR HEE 00 [ AR IR B PACKAGE (dB)
g, DARATEENXES RO EHELE, 2% Maxim MAX9717AEBL-T  -40°C to +85°C 3 x 3 UCSP Adi.
K] i - WWW.maxim-ic.com.cn/ucsp 1. 2L UCSP—R MAX9717AETA-T -40°C to +85°C 8 TDFN-EP* Adj.
REE. MAX9717AEUA -40°C to +85°C 8 pMAX-EP*  Adj.
R MAX9717BEBL-T ~ -40°C to +85°C 3 x 3 UCSP 6
UCSP#ICTRE MAX9717BETA-T  -40°C to +85°C 8 TDFN-EP* 6
Pin A1 Bump Indicator MAX9717BEUA  -40°Cto +85°C 8 UMAX-EP* 6
AAA: Product ID code g MAX9717CEBL-T  -40°C to +85°C 3 x 3 UCSP 9
XXX: Lot Code AM ; ; n
XXX MAX9717CETA-T ~ -40°C to +85°C 8 TDFN-EP 9
MAX9717CEUA -40°C to +85°C 8 pMAX-EP* 9
MAX9717DEBL-T ~ -40°C to +85°C 3 x 3 UCSP 12
MAX9717DETA-T  -40°C to +85°C 8 TDFN-EP* 12
MAX9717DEUA -40°C to +85°C 8 PMAX-EP* 12
“EP = HARLL.
brigilt ==l
PART BTL/SE INPUT GAIN (dB)
MAX9716 — Adjustable
MAX9717A \ Adjustable
MAX9717B v 6
MAX9717C \ 9
MAX9717D d 12
WH1EE
TRANSISTOR COUNT: 4877
PROCESS: BiCMOS
AXIWV 13
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=]
2 Z“Z{Fl/u‘\
AR FORME (1) B E T REA R RIE RS , TR fii 33 4MI{E B, 1% %1 www.maxim-ic.com.cn/packages. )

L
_ 8 5
INCHES MILLIMETERS Es
ExPOSED MIN | MAX | MIN | MAX %
- A | 00370043 [ 0940] 1100 .
MARKING
) AL | 0,000 | 0.006 | 0,000 | 0150 S
1 A2 0.030 | 0.037 | 0.750 [ 0.95D I
B | 0010 [ 0014 | 0.250] 0.360 ©
B Y C | 0005 [ 0.007 | 0130 | 0180
{ J D | 0416 [o120 [ 2.950] 3.050
I e | 0.0256 BSC 0.65 BSC
050 E | 0116 | 0120 | 2950 | 3.050
1 H | 0188 ] 0198 | 4.780| 5.030
L | 0016 | 0.026 | 0.410 | 0.660
L1| 0037 REF. 0.940 REF.
! « 0° 6° 0° 6°
050 ——~{ |=— « %X | 0087 | 0.099 | 2.210 [ 2515
) *Y | 0062 ] 0074 | 1575 [ 1880
TOP VIEW BOTTOM VIEW * EXPOSED PAD
—
CHAAAEC] S
\,
T T T .
SIDE_VIEW
e B L
FRONT VIEW Lt
NOTES:
1, D&E DO NOT INCLUDE MOLD FLASH.
2.MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.ISMM (006",
3. CONTROLLING DIMENSION: MILLIMETERS. =
4, MEETS JEDEC MO-187. LAS v,
 EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .0027. EIBsDilAn!o'om W1 /1K1 2V
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. —
7. COPLANARITY SHALL NOT EXCEED 0.10mm. P ACKAGE OUTLINE, 8L UMAX, EXPOSED PAD
APPROVAL DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE- 21-0107 B |/1
M AXXIV 17
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HREA )

(B FORHR LAY B3R E AT RE R R R AR, AN Sl O B3R AMEL L, 16 21 www.maxim-ic.com.cn/packages. )

18

[ ~— D2 —]
| D | L | i oAP
| | |‘— A2 PIN11D
NN -1 y 1
N _—— R,
AN SRERPNC
\\\\\\ l =] o0 | &
N
/ NN = | 5t
PIN1 f ; ] N [(N/2)-1] x e
INDEX E E2 = | ) S ‘ REF.
AREA DETAIL A k=1 |l = —
—_— e
= | =t T
st————l 5 -
] \
Al —l— K __| |‘_
TOP VIEW SIDE VIEW BOTTOM VIEW
[ [
(R IS OPTIONAL)
| »
DETAL A L L
SIDE VIEW T—>|IE||<— TERMNAL TP~ | [E] |=— 1
EVEN TERMINAL 00D TERMINAL
LA Y,
@glét!u'nucrﬁ /VIIJ‘I/VI
M= PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
TG . Ty
-DRAWING NOT TO SCALE- 21-0137 ‘ G ‘/2
COMMON DIMENSIONS
SYMBOL | MIN. | MAX.
A 0.70 | 0.80
D 290 | 3.0
E 290 | 3.0
Al 0.00 | 0.05
L 020 | 0.40
K 0.25 MIN
A2 0.20 REF.
PACKAGE VARIATIONS
PKG. CODE N D2 E2 e JEDEC SPEC b [(N2)-1x e | "X oweo
T633-1 6 | 1.500.10 | 2.30:0.10 | 0.95BSC | M0229/WEEA | 0.40:0.05 | 1.90 REF NO
T633-2 6 | 1.50:0.10 [ 2.300.10 [ 0.95BSC | MO229/WEEA | 0.40:0.05 | 1.90 REF NO
T833-1 8 | 1.500.10 | 2.3020.10 | 0.65BSC | M0229/WEEC | 0.300.05 | 1.95 REF NO
T833-2 8 | 150:0.10 [ 2.300.10 [ 0.65BsC | MO229/WEEC | 0.30£0.05 | 1.95 REF NO
T833-3 8 | 1.50£0.10 | 2.3020.10 | 0.65BSC | M0229/WEEC | 0.30:0.05 | 1.95 REF YES
T1033-1 10 | 1.50£0.10 | 2.3020.10 | 0.50 BSC | MO229 / WEED-3 | 0.25:0.05 | 2.00 REF NO
T1433-1 14 | 1.700.10 | 2.30£0.10 | 0.40 BSC 0.20£0.05 | 2.40 REF YES
T1433-2 14 | 1.70:0.10 | 2.30:0.10 | 0.40 BsC - 0.20£0.05 | 2.40 REF NO

1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.

COPLANARITY SHALL NOT EXCEED 0.08 mm.
WARPAGE SHALL NOT EXCEED 0.10 mm.

SPECIAL CHARACTERISTIC(S;

AND T1433-1 & T1433-2.
"N” IS THE TOTAL NUMBER OF

N o puN

-DRAWING NOT TO SCALE-

PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS

LEADS.
NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

(S).
DRAWING CONFORMS TO JEDEC M0229, EXCEPT DIMENSIONS "D2" AND "E2",

DRALLAS VI AXIIVI

M= PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm

APROVAL "o
‘ 21-0137

B

MAX9716/MAX9717 1 3 45#3: T833-1

6, 8, &10L, DFN THIN.EPS

MAXIMN
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HEEL ()
AR VL 50 B8 PR BT A RO B RO B, AN A 5 MU 8L, 1572 10 www. maxim-ic.com.cn/packages . )

(%8
o
ol
]
&
COMMON VARIABLE &
DIMENSIONS PKG. DIMENSIONS DEPOPULATED g
a | 0.62+0.05-0.08 CODE SOLDER BALLS =
Al | 0.29+0.02 B9-1 | 1.52+0.05 | 1.52+0.05 | NONE
Y A2 | 0.33 REF. B9-2 | 1.5240.05 | 1.52+0.05 | B2
PIN 1 T 77/ XXX b | #0.35%0.03 B9-3 | 152+0.05 | 1.52+0.05 | B, B2, B3
MARK AREA / §§§ D D1 | 1.00 BASIC B9-4 | 160005 | 160005 | NONE
PRODUCT_ E1 | 1.00 BASIC B9-5 | 1.60+0.05 | 1.60£0.05 | B2
MARKING e | 050 BASIC B9-6 | 160005 | 160£0.05 | B, B2, B3
SD | 0.00 BASIC B9-7 | 1.60+0.05 | 1.60+0.05 | A2, Bl, B2, B3, C2
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.
.

G}—[
g Ot—+ton ‘ —L
| " A LU_U_UJ -7

Al . i —5—
pin ar_f 1 2 3 '!’
INDICATOR SIDE VIEW
BOTTOM VIEW
DALLAS /W /AIXI1/VI
e PACKAGE OUTLINE, 3x3 UCSP
-DRAWING NOT TO SCALE- - 51-0003 = 4

MAX9716/MAX9717 13 #3#5: B9-1

MAXIM L= B4k

1k 8328154 HREI4%A5 100083
% EEE: 8008100310

BiE: 010-62115199

fE&E: 010-6211 5299
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