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MAX44205

180MHz., 1KMEE. REKE.
S ESIEEMASE/SAR ADCIRBhES

Absolute Maximum Ratings

Vg+ 10 Vg -0.3V to +15V Operating Temperature Range......................... -40°C to +125°C
All Other Pins........ccccooeiiiiiiiie. (Vg-) - 0.3V to (Vg+) + 0.3V Junction Temperature .................oooi, +150°C
INF 0 IN- e -0.3V to +0.3V Storage Temperature Range......................... -65°C to +150°C
Continuous Input Current into Any Pin (Note 1)............... +20mA Lead Temperature (soldering, 10S)........cccccovveniiinennnn.. +300°C
Output Short-Circuit Duration (Note 1).......ccccccevviiviiniennene 10s Soldering Temperature (reflow).............ccocvveiiiiiennen. +260°C
Continuous Power Dissipation (Tp = +70°C)

TQFN (derate 14.7mW/°C above +70°C)............... 1176.5mW

UMAX (derate 10.3mW/°C above +70°C) ................ 824.7mW

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 HMAX
Junction-to-Ambient Thermal Resistance (8,4) -......... 68°C/W Junction-to-Ambient Thermal Resistance (8,4) -......... 97°C/W
Junction-to-Case Thermal Resistance (84c)............... 11°C/W Junction-to-Case Thermal Resistance (8jc).......cccovevu. 5°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 www.maximintegrated.com/cn/app-notes/index.mvp/id/4083.

Electrical Characteristics (¥5V Supply)

(Vg+ = 45V, Vg- = -5V, VcLpH = Vst, VoLpL = Vs-, Vocm = 0V, SHDN = Vg+, GND/EP = 0V (Note 2), RF = Rg = 1kQ, R_ = 1kQ
(between OUT+ and OUT-), Tp =-40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 3)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
POWER SUPPLY
Supply Voltage Range Vs E/C?':j-éo!\z_)guaranteed by PSRR 2.7 13.2 \Y;
) No load, R =« 3.7 6.8 mA
Quiescent Current Is P—
SHDN = GND 6.8 20 uA
Power-Supply Rejection Ratio PSRR Yé;ézv\f; 2V 10 13.2V 90 123 dB
DIFFERENTIAL PERFORMANCE—DC SPECIFICATIONS
Input Common-Mode Range Vicm Guaranteed by CMRR (Vg-) + 141 (Vgt)-141 V
;‘;iﬁ;:"é";i’;'v'°de CMRR | Viom = (Vs-) + 1.1V to (Vg+) - 1.1V 94 130 dB
Input Offset Voltage Vos 0.2 1.5 mV
Input Offset Voltage Drift TCVos 0.2 pVv/°C
Input Bias Current Ig 30 750 nA
Input Offset Current los 15 +350 nA
Open-Loop Gain AvoL VouTDIFF = 6.6Vp.p, Ta = +25°C 96 130 dB
Output Short-Circuit Current Isc 60 mA
Output Voltage Swing Vs* - Vour Appl?es to Vout-. Vour 0.98 115 v
VouTt- Vs- | Applies to VouT+ VouT- 0.92 1.10
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180MHz., 1KMEE. REKE.
S ESIEEMASE/SAR ADCIRBhES

Electrical Characteristics (£5V Supply) (continued)

(Vg+ = +5V, Vg- = -5V, VoLpH = Vs+, VeLpL = Vs-, Vocm = 0V, SHDN = Vg+, GND/EP = 0V (Note 2), R = Rg = 1kQ, R = 1kQ
(between OUT+ and OUT-), Tp = -40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 3)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
DIFFERENTIAL PERFORMANCE—AC SPECIFICATIONS
Input Voltage-Noise Density eN f=1kHz 3.1 nV/\VHz
Input Voltage Noise 0.1Hz <f< 10Hz 200 nVp_p
Input Current-Noise Density iN f=1kHz 1.5 pA/NHz
1/f Noise Due to Input Current 0.1Hz <f< 10Hz 220 pPAp.p
-3dB Small-Signal Bandwidth VouTpIFF = 0.1Vp_p 180 MHz
0.1dB Gain Flatness Bandwidth VouTDpIFF = 0.1Vp_p 25 MHz
-3dB Large-Signal Bandwidth VouTDIFF = 2Vp-p 38 MHz
0.1dB Gain Flatness Bandwidth VouTDIFF = 2Vp-p 19 MHz
Slew Rate (Differential) SR VouTDIFF = 2Vp-p 180 V/us
Capacitive Loading CL No sustained oscillations 10 pF
VouT,DIFF = 2Vp.p, f = 10kHz __11?3%/
VouT,DIFF = 2Vp.p, f= TMHz __?354/
HD2/HD3 Specifications 134/ dBc
VouTDIFF = 6.6Vp_p, f = 10kHz 118
VouTDIFF = 6.6Vp_p, f = TMHz __88:?1/
) : Settling to 0.1%, VouTDIFF = 4Vp-p 58
Settling Time ts ) ’ ns
Settling to 0.1%, VouT,pIFF = 6.6Vp_p 107
Output Impedance RouTpIFF | fc = TMHz 0.1 Q
Output Balance Error VoutDIFr = 1Vp.p, f = 1IMHz -54 dB
SHDN INPUT
ViH 1.25
Input Voltage V
VL 0.65
Input Current iy VSHDN = 2V 02 15 pA
L VSHDN = 0V -1.5 -0.2
Turn-On Time toN Output condition 1.2 us
Turn-Off Time torF Output condition 0.8 us
www.maximintegrated.com/cn 3
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Electrical Characteristics (£5V Supply) (continued)

(Vg+ = +5V, Vg- = -5V, VoLpH = Vs+, VeLpL = Vs-, Vocm = 0V, SHDN = Vg+, GND/EP = 0V (Note 2), R = Rg = 1kQ, R = 1kQ
(between OUT+ and OUT-), Tp = -40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 3)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
VcLpH INPUT to OUT+, OUT- PERFORMANCE

High-side clamping: applies to OUT+ and

High-Output Clamping Voltage VOHcLp | OUT- with outputs driven “high”, VcoLpH + 0.34 Vv
VeLpH = +3.3V
Input Current lcLPH VoLpH = +3.3V -38 pA

VcrpL INPUT to OUT+, OUT- PERFORMANCE

Low-side clamping: applies to OUT+ and

Low-Output Clamping Voltage VOLcLp | OUT- with outputs driven “low”, VeLpL - 0.42 Vv
VeoLpL =1.7V

Input Current leLpL VeLpL = 0V 92 pA
Vocm INPUT to Voyt,cm PERFORMANCE

Input Voltage Range Guaranteed by gain parameter (Vg-) +1.2 (Vgt)-1.2 \%
Output Common-Mode Gain Gocwm tAO(\(/\‘,’S‘{rT)"f'\Q'?/ZA(VOCM)’ Voem=(Ve) *12 1 99 1 1.01 VIV
Input Offset Voltage +13 +38 mV
Input Bias Current -2 -0.30 uA
o
-3dB Small-Signal Bandwidth VouTt.cm = 100mVp_p 16 MHz
Slew Rate VOUT,CM =1Vpp 6 V/us

Electrical Characteristics (+5V Supply)

(Vg+ = +5V, Vg- = 0V, VoL pH = Vs, VeoLpL = Vs-, Vocm = 2.5V, SHDN = High, GND/EP = 0V (Note 2), RF = Rg = 1kQ, R|_ = 1kQ
(between OUT+ and OUT-), Tp = -40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 3)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
POWER SUPPLY
Supply Voltage Range Vg EIGS;I:t)o:V\Z,-)guaranteed by PSRR 2.7 13.2 Y
Quiescent Current Is wd' RL= = 37 68 mA

SHDN = GND 5.9 20 pA

DIFFERENTIAL PERFORMANCE—DC SPECIFICATIONS
Input Common-Mode Range Vicm Guaranteed by CMRR (Vg-) + 1.1 (Vgt)-1.1 Vv
g;‘;ﬁ;:nga‘;gmde CMRR | Viom = (Vs-) + 1.1V to (Vg+) - 1.1V 94 130 dB
Input Offset Voltage Vos 0.2 +1.5 mV
Input Offset Voltage Drift TC Vos 0.2 uv/°C
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Electrical Characteristics (+5V Supply) (continued)
(Vg+ = +5V, Vg- =0V, VoL pH = Vs, VeoLpL = Vs-, Vocm = 2.5V, SHDN = High, GND/EP = 0V (Note 2), Rr = Rg = 1kQ, R|_ = 1kQ

(between OUT+ and OUT-), Tp = -40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Bias Current Ig 30 750 nA
Input Offset Current los +15 +350 nA
Open-Loop Gain AvoL VouTDIFF = 2.8Vp_p, Tp = +25°C 95 120 dB
Output Short-Circuit Current Isc 60 mA
Output Voltage Swing Vst -Vour Appl?es to Vout+ Vout 095 11 v
VourT - Vs- | Applies to VouTt+, VouT 0.85 1.1
DIFFERENTIAL PERFORMANCE—AC SPECIFICATIONS
Input Voltage-Noise Density eN f=1kHz 3.1 nV/\VHz
Input Voltage Noise 0.1Hz <f< 10Hz 200 nVp_p
Input Current-Noise Density iN f=1kHz 1.5 pA/NHz
1/f Noise Due to Input Current 0.1Hz <f< 10Hz 220 pPAp.p
-3dB Small-Signal Bandwidth VouTpIFF = 0.1Vp_p 180 MHz
0.1dB Gain Flatness Bandwidth VouTpIFr = 0.1Vp_p 25 MHz
-3dB Large-Signal Bandwidth VouTDIFF = 2Vp-p 38 MHz
0.1dB Gain Flatness Bandwidth VouTDIFF = 2Vp.p 19 MHz
Slew Rate (Differential) SR VouTDIFF = 2Vp-p 120 V/us
Capacitive Loading CL No sustained oscillations 10 pF
Vout = 4Vp.p, f = 10kHz '_1122%/
HD2/HD3 Specifications dBc
Vout = 4Vp.p, f= 1MHz '_?g
. . Settling to 0.1%, VouTDIFF = 4Vp-p 58
Settling Time ts - . ns
Settling to 0.1%, VouT,pIFF = 6.6Vp_p 100
Output Impedance RouTtpIFr | fc = 1MHz (VouT,DIFF) 0.1 Q
Output Balance Error VoutDIFr = 1Vp.p, f = 1IMHz -62 dB
SHDN INPUT
VIH 1.25
Input Voltage Vv
VL 0.65
Input Current ' VSHDN = 2V 02 15 uA
L VSHDN = 0V -1.5 -0.2
Turn-On Time toN Output condition 1.2 us
Turn-Off Time torF Output condition 0.8 us
www.maximintegrated.com/cn 5
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Electrical Characteristics (+5V Supply) (continued)

(Vg+ = +5V, Vg- =0V, VoL pH = Vs, VeoLpL = Vs-, Vocm = 2.5V, SHDN = High, GND/EP = 0V (Note 2), Rr = Rg = 1kQ, R|_ = 1kQ
(between OUT+ and OUT-), Tp = -40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 3)

PARAMETER | SYMBOL CONDITIONS | MIN TYP MAX | UNITS
VcLpH INPUT to OUT+, OUT- PERFORMANCE
High-side clamping: applies to OUT+
High-Output Clamping Voltage VOHcLp | and OUT- with outputs driven “high”, VeLpH + 0.39 Vv
VcLpH = 3.3V
Input Current lcLPH VeLpH = 3.3V -45 MA
VcLpL INPUT to OUT+, OUT- PERFORMANCE
Low-side clamping: applies to OUT+ and
Low-Output Clamping Voltage VOLgLp | OUT- with outputs driven “low”, VoLpL = VeoLpL - 0.42 \
1.7V
Input Current lcLpL VeLpL =0V 85 MA
VOCM INPUT to Voyt,cm PERFORMANCE
Input Voltage Range Guaranteed by gain parameter (Vg-) +1.2 (Vg+)-1.2 V
Output Common-Mode Gain Gocm AVoutcm/AlVocm). Voeu = (Vs) +1.2 0.99 1 1.01 VIV
to (Vg+)-1.2
Input Offset Voltage 13 +38 mV
Input Bias Current -2 -0.3 pA
Output Common-Mode 2x A(Vos)A(Vocm),
Rejection Ratio (Note 4) OCMRR Vocm = (Vs-) + 1.2to (Vg+) - 1.2 9% 130 dB
-3dB Small-Signal Bandwidth VouT,cm = 100mVp_p 16 MHz
Slew Rate Voutcm = 1Vpp 6 Vs

Note 2: GND and EP are internally shorted. GND pin is only present on the 12-pin TQFN package.

Note 3: All devices are 100% production tested at T = +25°C. Temperature limits are guaranteed by design.

Note 4: OCMRR is mainly determined by external gain resistors matching. The formula used for OCMRR calculation assumes that
gain resistors are perfectly matched. Therefore, OCMRR = (1 + RF/RG) x AVpg/AV(VOCM).
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A T (B4
(Vg+ =5V, Vs.=-5V, VoL pH = Vs+ VeLpL = Vs., Vocm = 0V, SHDN = High, GND/EP = 0V, Rg = Rg = 1kQ, R = 1kQ (between OUT+
and OUT-), Tp =-40°C to +125°C, unless otherwise noted.)

SUPPLY CURRENT SUPPLY CURRENT SHUTDOWN SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
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BRAY T R4 (4E)
(Vg+ =5V, Vs.=-5V, VoL pH = Vs+ VeLpL = Vs., Vocm = 0V, SHDN = High, GND/EP = 0V, Rg = Rg = 1kQ, R = 1kQ (between OUT+
and OUT-), Tp =-40°C to +125°C, unless otherwise noted.)

INPUT OFFSET VOLTAGE CHANGE OVER INPUT OFFSET VOLTAGE CHANGE OVER OUTPUT COMMON-MODE
TEMPERATURE vs. VICM . TEMPERATURE vs. VICM . VOLTAGE ERROR HISTOGRAM
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BRAY T R4 (4E)
(Vg+ =5V, Vs.=-5V, VoL pH = Vs+ VeLpL = Vs., Vocm = 0V, SHDN = High, GND/EP = 0V, Rg = Rg = 1kQ, R = 1kQ (between OUT+
and OUT-), Tp =-40°C to +125°C, unless otherwise noted.)
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and OUT-), Tp =-40°C to +125°C, unless otherwise noted.)
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(Vg+ =5V, Vs.=-5V, VoL pH = Vs+ VeLpL = Vs., Vocm = 0V, SHDN = High, GND/EP = 0V, Rg = Rg = 1kQ, R = 1kQ (between OUT+
and OUT-), Tp =-40°C to +125°C, unless otherwise noted.)
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(Vg+ =5V, Vs.=-5V, VoL pH = Vs+ VeLpL = Vs., Vocm = 0V, SHDN = High, GND/EP = 0V, Rg = Rg = 1kQ, R = 1kQ (between OUT+
and OUT-), Tp =-40°C to +125°C, unless otherwise noted.)
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(Vg+ =5V, Vs.=-5V, VoL pH = Vs+ VeLpL = Vs., Vocm = 0V, SHDN = High, GND/EP = 0V, Rg = Rg = 1kQ, R = 1kQ (between OUT+
and OUT-), Tp =-40°C to +125°C, unless otherwise noted.)
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(Vs+ =+5V, Vg.=-5V, VoLpH = Vs+, VeLpL = Vs- Vocm = 0V, SHDN = High, GND/EP = 0V, Rg = Rg = 1kQ, R|_ = 1kQ (between OUT+
and OUT-), Tp = -40°C to +125°C, unless otherwise noted.)
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(Vs+=+5V, Vg.=-5V, VoLpH = Vs+, VeLpL = Vs- Vocm = 0V, SHDN = High, GND/EP = 0V, Rg = Rg = 1kQ, R = 1kQ (between OUT+
and OUT-), Ta = -40°C to +125°C, unless otherwise noted.)
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