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ABSOLUTE MAXIMUM RATINGS

RS+ to GND, RS-to GND (Note 1) ...........ccccoe.. -3.5V to +65V
RS+ 10 RS- e +15V
Voo 10 GND L -0.3V to +40V
Vee > 4.5V
OUT 1o GND ..o -0.3V to +4.5V
VEETO GND oo +0.3V to -4.5V
CPTtOGND ..o -0.3V to +4.5V
Vee < 4.5V
OUT to GND ..o -0.3V to (Vg + 0.3V)
VEEO GND ..o +0.3V to (Ve + 0.3V)
CPTtOGND.....oooiiiiicicc -0.3V to (Vg + 0.3V)

MAX9643
=15 B AT A K 2=

CP2t0 GND ..o (VEg - 0.3V) to +0.3V
Short-Circuit DUration...........ccccooveiiiiiiiiii Continuous
Continuous Input Current into Any Pin.........ccccoiiii. +20mA
ESD on RS+, RS- i +4kV HBM
ESD on All Other PiNs ......oooiiiiiiiiiiii +2kV HBM
Maximum Power Dissipation

TDFN-EP (derate 16.7mW/°C at +70°C) ............... 1333.3mwW
Operating Temperature Range ................cc...... -40°C to +125°C
Junction TemMPerature ...........ooovvieiiiiiiieeii e +150°C
Lead Temperature (10s, soldering) .........cccooovvriviiiinnnn +300°C
Soldering Temperature (reflow) ........ccccooiiiiiiiiiin +260°C

Note 1: Voltages below -3.5V are allowed, as long as the input current is limited to 5mA by an external resistor.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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 2)

TDFN
Junction-to-Ambient Thermal Resistance (6 4)......... 60°C/W
Junction-to-Case Thermal Resistance (8c) .............. 11°C/W

Note 2: 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 china.maxim-ic.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(Voc =5V, VRgy = VRs. = 12V, Tp = -40°C to +125°C, unless otherwise noted.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
DC CHARACTERISTICS
Ve = 5V, guaranteed by CMRR test,
-1.5 +60
Input Common-Mode Voltage v v VsENSE < 100mV v
Range RS+ YRS Ve < 5V, guaranteed by CMRR test, 35- 0
VsensE < 100mV Vee
Ta = +25°C 10 50
Input Offset Voltage (Notes 4, 5) Vos uv
-40°C < Ta <+125°C 400
Common-Mode Rejection Ratio CMRR -1.5V <Veom <60V, Tp = +25°C 120 130 4B
(Note 5) -1.5V < Vopm £ 60V, -40°C < Tp < +125°C 110
CMRR vs. Frequency (Note 5) AC CMRR |f = 100kHz 90 dB
| { Bias C ; | | Ta = +25°C 35 60 A
nput Bias Curren , Irs-
P RS+ RS- 1 40°C < Tp < +125°C 60 !
Input Bias Current, Vgc = 0V,
VRS+ — VRS— — 60V IRS+! lRS 25 UA
Input Offset Current (Note 6) IR, - lng. A= ¥25C 002 015 A
nput Offset Current (Note - Irs-
P RS+ 7 RS- 1 40°C < Tp < +125°C 0.3 !
. Vowm < 2V 100
Maximum Sehse Voltage Before Fs MAXO643T 200 -y
Input Saturation Vem = 2V
MAX9643U 300

MAXIN
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ELECTRICAL CHARACTERISTICS* (continued)
(Vcc =5V, VRgy = VRs. = 12V, Tp = -40°C to +125°C, unless otherwise noted.) (Note 3)

A

=EER

MAX9643
Al N

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. MAX9643T 25
Voltage Gain (Note 4) VIV
MAX9643U 10
. Ta = +25°C 0.06 0.5
Voltage Gain Error (Note 4) GE %
-40°C < Ta < +125°C 0.6
AC CHARACTERISTICS
\Y = 25mVpc + 2mVp_p, MAX9643T 15
Signal Bandwidth Bw  [oENSE be i MHz
VSENSE = 25mVpc + 2mVp_p, MAX9643U 10
Slew Rate SR Vout = 10mV to 110mV 12 V/us
Delay from Output Saturation to Vo VseNsE = 0 to 20mV 100 ns
Delay from Input Saturation and _
Delay from Output Saturation to Vo Vsense = 10V to 10mv ! bs
OUTPUT CHARACTERISTICS
Output Short-Circuit Current Isc 3.39 mA
louT = 100pA sink, Ta = +25°C 0.2 1
Output-Voltage Low (MAX9643T) v lout = 100uA sink, -40°C < Tp < +125°C 1 v
(Note 5) ot louT = TMA sink, Tp = +25°C 0.6 10
louT = TMA sink, -40°C < Ta < +125°C 10
louT = 100pA sink, Ta = +25°C 0.5
Output-Voltage Low (MAX9643U) v lout = 100pA sink, -40°C < Ta < +125°C v
(Note 5) OL  fiouT = 1mA sink, T = +25°C 06 10
louT = TMA sink, -40°C < Ta < +125°C 10
| = 1mA source, Ve < 4.5V Vee - 1.3
Output-Voltage High (Note 7) Vo LT cc cc v
loyt = TmA source, Vg = 4.5V 3.2 2.3
Capacitive Drive Capability CL RLoap = Open, no sustained oscillation 30 pF
POWER-SUPPLY CHARACTERISTICS
Power Supply Vee Guaranteed by PSRR 2.7 36 V
Voo = 2.7V to 36V, VgensE = 10mV,
. iecti i 107 125
Power-Supply Rejection Ratio PSRR T = +25°C dB
(Note 5)
-40°C < Ta < +125°C 100
. Ta = +25°C 1000 1400
Quiescent Supply Current lcc pA
-40°C < Ta < +125°C 1600
Charge-Pump Current lEE |AVEE = 500mV 4 mA

Note 3:
Note 4:
Note 5:
Note 6:
Note 7:

MAX9643T.

MAXIN

All devices are 100% production tested at Tp = +25°C. Temperature limits are guaranteed by design and/or characterization.
Gain and offset voltage are calculated based on two point measurements: Vgengg1 = 10mV and Vgengge = 100mV.

Vos, VoL, CMRR, and PSRR are measured with the charge pump off.
Guaranteed by design and/or characterization.

The maximum Vsensg of the MAX9643T is 400mV. With the gain = 2.5V/V, the output swing high is not applicable to the
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(Vcc =5V, VRgy = VRs. = 12V, Ta = -40°C to +125°C, unless otherwise noted. All devices are 100% production tested at Ta = +25°C.
Temperature limits are guaranteed by design and/or characterization.)
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(Vcc =5V, VRgy = VRs. = 12V, Ta = -40°C to +125°C, unless otherwise noted. All devices are 100% production tested at Ta = +25°C.
Temperature limits are guaranteed by design and/or characterization.)
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(Voc =5V, VRsy = VRs. = 12V, Ta = -40°C to +125°C, unless otherwise noted. All devices are 100% production tested at Tp = +25°C.
Temperature limits are guaranteed by design and/or characterization.)
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DIMENSIONS
SYMBOL | MIN. NOM. [ MAX.
A 0.70 0.75 0.80
E 2.95 3.00 3.05
D 1.95 2.00 2.05
X, 0.00 0.02 0.05 EXPOSED PAD PACKAGE
L 0.30 0.40 0.50 PKG. E2 D2
K 0.20 MIN. CODE MIN. [ NOM. | MAX. | MIN. [ NOM. | MAX.
A2 0.20 REF. T823-1 160 [ 1.75 [ 1.90 | 150 | 1.63 | 1.75
N 8
e 0.50 BSC
b 0.18 0.25 0.30

-DRAWING NOT TO SCALE-

N

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

2. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS.
COPLANARITY SHALL NOT EXCEED 0.08mm.

3. WARPAGE SHALL NOT EXCEED 0.10mm.

4. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS SPECIAL CHARACTERISTIC(S).

5. COMPLY TO JEDEC MO0229, TYPE 1, VERSION WCED-2.

6. "N” IS THE TOTAL NUMBER OF LEADS.

7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

8. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

9. MATERIAL MUST COMPLY WITH BANNED AND RESTRICTED SUBSTANCES SPEC #10-0131.

IDRALLAS 41 AXI/VI

T PACKAGE OUTLINE
8L TDFN, EXPOSED PAD, 2x3x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV.
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