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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VDD t0 GND) ..o, -0.3V to +22V Operating Temperature Range .............cccccove..

Any Other Pinto GND ..o, -0.3V to (Vpp + 0.3V) Junction Temperature ...........oocoeviiiiiiiiiii
IN_+/IN_- (CUITENL)...ooiiic +20mA Storage Temperature Range ...........ccccccoovrenn.

OUT_ (CUITENT) 1.ttt 1.3A Lead Temperature (soldering, 10s)

Continuous Power Dissipation (Ta = +70°C) Soldering Temperature (reflow) ..........ccooeivviiiiiiiii,

5-Pin SOT23 (derate 3.7mW/°C above +70°C)........ 297.4mW
8-Pin UMAX-EP (derate 12.9mW/°C

above +70°C) ..o 1030.9mW
8-Pin TDFN-EP (derate 23.8mW/°C
ADOVE +70°C) i 1951.2mW

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

(Vpbp = 19V, VaND = 0V, Vom = VouT = Vpp/2, Ta = TMIN to Tivax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Range VbD Guaranteed by PSRR 6 20 vV
Quiescent Current IDD Per channel 3.7 8 mA
. Vbb- VDD -
High Output Voltage VOH IH = +5mA, VIN = VDD OD.SDO 0?55 Vv
Low Output Voltage VoL IL=-5mA, VIN = 0V 0.05 0.30 V
Ta = +25°C -14 3.5 +14
Input Offset Voltage Vos mV
Ta =-40°C to +125°C -17 +17
) lout = 0 to -80mA +0.2
Load Regulation LR mV/mA
louT = 0 to +80mA -0.2
Input Bias Current IFB AtV|N = 9.5V 0.01 1 pA
Voltage Gain Ay RL = 10kQ, C|_ = 50pF 0.99 1.01 VIV
Power-Supply Rejection Ratio PSRR Vpp = 6V to 20V, Vcm = VouT = 3V 70 95 dB
gsrr:]gn;on—Mode Input Voltage CMVR | Inferred from CMRR test 0.5 Vg’%_ %
Common-Mode Rejection Ratio CMRR 0.5V<Vecm<Vpp-0.5V 60 80 dB
Vourt = 9.5V MAX9650AZK + 20
Continuous Output Current Ie} (Note 2) MAX9650AUA+ 80 mA
Vpp = 15V, Vout = 7.5V MAX9650ATA+ +350
Transient Peak Output Current IPK (Note 3) +1.3 A
Bandwidth BW -3dB 35 MHz
Slew Rate SR 4V step, C| = 50pF, RL = 10kQ, Ay = +1V/V 40 Vius
R T :

2 MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 19V, VaND = 0V, Vom = VouT = Vpp/2, Ta = TmIN to Tivax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Maximum Load Capacitance CLoAD (Note 4) 150 nF
Noninverting Input Resistance RIN+ (Note 5) 100 MQ
Inverting Input Resistance RIN- (Note 5) 100 MQ
Input Capacitance CIN 3 pF
Thermal Shutdown +170 °C
Thermal Shutdown Hysteresis 15 °C

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

Note 2: Continuous output current is tested with one output at a time.

Note 3: See the Thermal Shutdown with Temperature Hysteresis section.

Note 4: A series resistor can extend load capacitance range. The settling time can be optimized by a small series resistance. See
the Applications Information section for more information.

Note 5: Inputs are protected by back-to-back diodes.

BT EFFIE

(Vpbp = 19V, GND =0, Vcm = VouT = Vbp/2, Ta = +25°C, unless otherwise specified.)

INPUT OFFSET VOLTAGE DEVIATION INPUT OFFSET VOLTAGE DEVIATION LOAD TRANSIENT
vs. SUPPLY VOLTAGE vs. TEMPERATURE SOURCING
4 5 8 8 g
= Tp=+125°C S = !\ :
E At E s lour
& ] (500mA/div)
= = s
o o
= =>
0 \ \ g 0.1A RESPONSE [
s 4-|;A =+25°C e 3 A y
c \‘f \ \ 2 e
S Ta =-40°C 2 = Vour
= — = A (125mv/div) I o 5 RESPONSE
3 1
] 1A RESPONSE
4 0
6 9 15 18 2 50 25 0 25 50 75 100 125 TIME (1us/div)
SUPPLY VOLTAGE (V) TEMPERATURE (°C)
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BT (EFFIE(4E)

(Vbp = 19V, GND = 0, Vcm = VouT = Vbp/2, Ta = +25°C, unless otherwise specified.)

SUPPLY CURRENT (mA)

VOLTAGE GAIN (dB)

SUPPLY CURRENT LOAD TRANSIENT LOAD TRANSIENT
vs. TEMPERATURE SOURCING SINKING
é L{\ § lout %
lout (500mA/div)
(500mA/div) V
// |
P ) 0.1A RESPONSE 1A RESPONSE
Vour Vour | 0.5A RESPONSE \
(125mV/div) (125mV/div)
0.5A RESPONSE
1A RESPONSE
o 0.1A RESPONSE
50 -5 0 25 50 75 100 125 TIME (1us/div) TIME (1pts/div)
TEMPERATURE (°C)
MAX9650 STEP RESPONSE OPEN-LOOP GAIN AND PHASE
STARTUP WAVEFORM WITH VARIOUS C vs. FREQUENCY
. MAX9650 toc07 MAX9650 t0c08. 120 _ _ _-- MAX9650 toc09 360
™ o oo ‘ v 100 il || 300
, { Vour ST
10mA/d|v 5V/diV a0 I il || \ |||| I 210
(]
| l
60 f-HHHH N 180
Vbp Vour i
10V/div 1 5v/div @ 40 il | [ |||| il 120
S o [LMELIIN L0 [T 0
g | o I .
el y I S AT li
4 . ouT |
5V/d\V _‘5V/diV 20 b 'iin |||| : ||||‘ 60
plluiimi i -
™ Vour 1 Vour \
o EC 11 AL I .
i : i i -gp LU LU 1) il 240
0omsfae 2usfdiv 000010 "™ 10213 56 100646
FREQUENCY (Hz)
CLOSED-LOOP SMALL-SIGNAL FREQUENCY SMALL-SIGNAL GAIN SMALL-SIGNAL GAIN vs. FREQUENCY
RESPONSE FOR VARIOUS Cp vs. FREQUENCY WITH VARIOUS G
- 3 ————rr— - 20 o
T T T2 3 N 10,000pF g
_ £ Vout = 100mVp-p ] Vour = 100mVp-p Wop E
S, =0.0022uF | 2 [ RL=10ke TO Vpp/2 Z 15 | RL=10k2 TO Vpp/2 Hi i Z
G oo T ‘ HH ) ! 10 1000p‘F :
T 1
CL=0.001uH 0 5 /LA
~0.4uF | 100pF
CL=0.1u 1./‘ / IR = AN = LA LA
1/ (L = 560pF = \ = 0 >
A L z 2 \ = |
CL=10pF 3 \ S 5 N
) \ 10 L \
Ci = 100pF \\w ; s P
AT D \
CL=56pF ,ﬂ_ 6 -20 \
L L g s
0.01 0.1 1 10 100 100E+3 1E46 10E+6 100E+6 100E+3 1E46 10E+6 10046
FREQUENCY (MHz) FREQUENCY (Hz) FREQUENCY (Hz)

MAXI N
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5807123 /5+2 21-0113 90-0241
8 uUMAX U8SE+2 21-0107 90-0145
8 TDFN-EP T833+2 21-0137 90-0058
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141l china.maxim-ic.com/packages. i /1 &,

HBEHIGH I+ # 8 -7 {URRROHSRTS

o it N
TARFM R T, HEREH 536K, SRoHSIRETx.
NOTES
1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPECIFIED. DIMENSIONS
“D” AND “E1” ARE_REFERENCE DATUM AND DO NOT INCLUDE MOLD FLASH OR MIN NOM MAX
PROTRUSIONS, AND ARE MEASURED AT THE BOTTOM PARTING LINE. MOLD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.4Smm ON ‘D’ AND 0.25mm ON “E’ PER SIDE. A - - 1.10
THE LEAD WIDTH DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION, ALLOWABLE AL 0.00 0.075 0.10
DAMBAR PROTRUSION SHALL BE 0.07mm TOTAL IN EXCESS OF THE LEAD WIDTH A2 0.85 0.88 0.90
DIMENSION AT MAXIMUM MATERIAL CONDITION. : :
A3 050 BSC
ADATUM PLANE EHS LOCATED AT MOLD PARTING LINE AND COINCIDENT WITH LEAD,
WHERE LEAD EXITS PLASTIC BODY AT THE BOTTOM OF PARTING LINE. b 0.30 - 0.45
THE LEAD TIPS MUST LINE WITHIN A SPECIFIED TOLERANCE ZONE. THIS bl 0.25 0.35 0.40
TOLERANCE ZONE IS DEFINED BY TwO PARALLEL LINES. ONE PLANE IS THE c oL5
SEATING PLANE, DATUM AND THE OTHER PLANE IS AT THE SPECIFIED . - 0.20
DISTANCE FROM IN THE DIRECTION INDICATED. FORMED LEADS SHALL BE cl o1z 0127 015
PLANAR WITH RESPECT TO ONE ANOTHER WITH 0.0mm AT SEATING PLANE. . . :
D 2.80 2.90 3.00
6. THIS PART IS COMPLIANT WITH JEDEC SPECIFICATION MO-193 EXCEPT FDR THE ‘e”
DIMENSION WHICH IS 0.95mm INSTEAD OF 1.00mm. THIS PART IS IN FU E 2.75 BSC
COMPLIANCE TO EIAJ SPECIFICATION SC-74. 01 155 Leo o5
7. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS. L 0.30 0.40 0.50
COPLANARITY SHALL NOT EXCEED 0.08mm, : : :
el 1.90 BSC
8. WARPAGE SHALL NOT EXCEED 0.10mm,
e 0.95 BSC
ATHE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL - - -
CONFORM TO JESD 95-1 PP-012, DETAILS OF TERMINAL #1 IDENTIFIER ARE “ 0 4 8
OPTIONAL. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED
aao 0.20
FEATURE
PKG
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. CODE Z5-1, 75-2, 75-3

1. MATERIAL MUST COMPLY WITH BANNED AND RESTRICTED SUBSTANCES SPEC # 10-0131.
12. ALL DIMENSIONS APPLY TO BOTH LEADED (-> AND LEAD FREE (+> PACKAGE CODES.

—DRAWING NOT TO SCALE-

/VILAKXI/VI

PACKAGE OUTLINE, SL THIN SOT23,
(LOW PROFILE)

APPROVAL

DOCUMENT CONTROL NO.

21-0113

REV.

D

7%
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HEEL ()

I Bl I EPR MBS BEAREAT R, A

china.maxim-ic.com/packages . ifi/E %, HEHEHILFM“+7. 478 -7 (L FRRoHS IR .

AR RS AR RRTFH, HEREFHSERAL, SROHSRETLXK.

10

g
8 S
I INCHES MILLIMETERS =
X MIN | Max | MIN | MAX x
A | 0037 0.043 0.940 [ 1.100 é’
Al [ 0.000 | 0.006 | 0.000 [ 0150 =
r A2] 0.030 | 0.037 | 0.750] 0.950 i
B | 0010 [0.014 | 0.250] 0.360 ©
E H Y Cc | 0005|0007 [ 0130 [0.180
‘ D | 0116 [o0120 | 2.950] 3.050
e | 00256 BSC 0.65 BSC
E | 0116 | 0120 | 2950 | 3.050
H | 01880198 | 4780 5.030
;l H H I; L | 0016 | 0026 | 0.410 | 0.660
L1| 0037 REF. 0,940 REF.
! o 0° 6° 0° 6"
050 —| |— « %x | 0087 | 0.099 | 2210 | 2515
1 %Y | 0062 0.074 | 1575 | 1880
TOP VIEW BOTTOM VIEW * EXPOSED PAD
Lf \ S
rsnanarans N R A |
A ey P
SIDE VIEW
" e L B L
FRONT VIEW L=
NOTES:
1, D&E DO NOT INCLUDE MOLD FLASH.
2.MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006").
3. ﬁElquDIJIE]IJI\é% ?4I|IJ\1E1%S7]DNX MILLIMETERS. =
4, -187,
.EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .0027. E]EM /Vl/‘Xl/ vi
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. —
7' CDPLANARITY SHALL NDT EXCEED U'lomm' PACKAGE OUTLINE, 8L uMAX/uSOP, EXPOSED PAD
APPROVAL DOCUPENT CONTROL NO. REV. |4
—DRAWING NOT TO SCALE- 21-0107 C %
M AXIM
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1
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INDEX
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LD_D_D_D_D_D_DJ__F[AE

z
I_,| |-—
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—

A
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BOTTOM VIEW
DETAIL A
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PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
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H4EEE (1)
NG I (0 B NS B AR AT R, % 4010 china.maxim-ic.com/packages . {511 &, HEgALH 0 “+”, “#7 5" ”TR%%/TROHSH(,W
HERPRE S AFEMNER AN, HEERRSHERL, SRoHSIRE LK.

COMMON DIMENSIONS PACKAGE VARIATIONS
SYMBOL | MIN. [ MAX. PKG. CODE | N D2 E2 e JEDEC SPEC b [(N/2)-1]1x e

A 0.70 0.80 T633-2 6 1.504£0.10 | 2.30+0.10 [ 0.95BSC | MO229/WEEA | 0.40+0.05| 1.90 REF

D 2.90 3.10 T833-2 8 1.50£0.10 | 2.30+0.10 [ 0.65BSC | M0O229/WEEC | 0.30£0.05| 1.95REF

E 2.90 3.10 T833-3 8 1.50£0.10 | 2.30+0.10 [ 0.65BSC | M0O229/WEEC | 0.30£0.05| 1.95 REF

A1 0.00 | 0.05 T1033-1 10 | 1.50+0.10 | 2.30+0.10 | 0.50 BSC | MO229 / WEED-3 | 0.25+0.05 [ 2.00 REF

L 0.20 | 0.40 T1033MK-1 [ 10 [ 1.50+0.10 | 2.30+0.10 [ 0.50 BSC | MO229 / WEED-3 | 0.25+0.05 [ 2.00 REF

k 0.25 MIN. T1033-2 10 | 1.50£0.10 | 2.30+0.10 | 0.50 BSC | MO229 / WEED-3 | 0.25+0.05 [ 2.00 REF

A2 0.20 REF. T1433-1 14 | 1.70+0.10 | 2.30+0.10 | 0.40 BSC ---- 0.20+£0.05 | 2.40 REF

T1433-2 14 | 1.70£0.10 | 2.30+0.10 | 0.40 BSC ---- 0.20+£0.05 | 2.40 REF
T1433-3F 14 | 1.70£0.10 | 2.30+0.10 | 0.40 BSC ---- 0.20+0.05 | 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 MO229, EXCEPT DIMENSIONS “D2” AND "E2”", AND T1433—1 & T1433-2.
6. "N” IS THE TOTAL NUMBER OF LEADS.
7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
/B\ MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
9. ALL DIMENSIONS APPLY TO BOTH LEADED (—) AND PbFREE (+) PKG. CODES.
Z/VIAXI1/VI
TTLE:
PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
APPROVAL DOCUMENT CONTROL NO. REV. |2
—DRAWING NOT TO SCALE- | 21-0137 |/
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