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¢ 75dBAOCMR (10MHz)

¢ -92dBc®DSFDR (f = 10kHz)
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PART TEMP. RANGE PIN-PACKAGE
MAX4144ESD -40°C to +85°C 14 SO
MAX4144EEE -40°C to +85°C 16 QSOP
MAX4145ESD -40°C to +85°C 14 SO
MAX4145EEE -40°C to +85°C 16 QSOP
MAX4146ESD -40°C to +85°C 14 SO
MAX4146EEE -40°C to +85°C 16 QSOP
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC 10 VEE) c.oivoieieiiceieeeieeeeee 12V
Voltage on IN_, SHDN, REF, OUT,

SENSE, RG_.....ooovioiiiiciie (VEE - 0.3V) to (Vcc + 0.3V)
Short-Circuit Duration to Ground ..............ccoeciviiiiiiiiein, 10sec
Input Current (IN_, RGL) ...ooiiiiiiii +10mA
OULPUL CUIMTENTE. ..o +120mA

Continuous Power Dissipation (Ta = +70°C)
14-Pin SO (derate 8.33mW/°C above +70°C).............. 667mwW
16-Pin QSOP (derate 8.33mW/°C above +70°C)......... 667mW
Operating Temperature Range ...........ccccccoeeen. -40°C to +85°C
Storage Temperature Range .........c...cocceeevnennn, -65°C to +150°C
Lead Temperature (soldering, 10SEC) ......cccoovvvriiieennnn. +300°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.

DC ELECTRICAL CHARACTERISTICS

(Vce = 45V, VEE = -5V, SHDN = 0V, RL = «, TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage Guaranteed by PSR test +4.5 +55 \
Input Offset Voltage Vos VIN = 0OV 0.6 9 mV
Input Offset Voltage Drift TCvos | VIN=0V 5 pv/eC
Input Bias Current B VIN = OV 9 30 pA
Input Offset Current los VIN = OV 0.1 3 PA
Input Capacitance CIN 1 pF
Differential Input Resistance RIN 1 MQ

MAX4144 -1.55 1.55
Differential Input Voltage Range RL = 150Q MAX4145 -2.8/G 2.8/G \
MAX4146 -3.1/G 3.1/G
Cngrr]Tén(;on—l\/lode Input Voltage Vem Guaranteed by CMR test -2.8 2.8 V
MAX4144 2
Gain Av ;3’:51\/5%‘3; =+1V, MAX4145 1+ (1.4kQ/Ra) VN
MAX4146 10 + (14kQ/Rg)
MAX4144 Ay = 2V/V 0.02 2
AV = VouT MAX4145 Ay = 1VV 0.5 3
Gain Error < +1V, Ay = 10V/V 15 5 %
RL=150Q Ay = 10V/V 05 3
MAX4146
Ay = 100V/V 1.5 5
MAX4144 20
Gain Drift 'F:ij 1\2%5 =+1V, MAX4145 5+ 15G ppm/°C
MAX4146 14 + 0.9G
Common-Mode Rejection CMR Vom = £2.8V 60 80 dB
Power-Supply Rejection PSR Vs = £4.5V to £5.5V 70 85 dB
Quiescent Supply Current 11 16 mA
Shutdown Supply Current ISHDN VSHDN = 2V 0.8 2 mA
MAX4144 1.4
Shutdown Output Impedance VSHDN = 2V MAX4145 1.4 kQ
MAX4146
RL = 100Q +3.6
Output Voltage Swing VouTt RL = 150Q +3.1 +3.7 \
RL = +3.4 +3.8
2 WAXIW
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5V, VEE = -5V, SHDN = 0V, RL = «, TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Current Drive lout Vout = 1.7V 0°C = Ta < +85°C 70 100 mA
-40°C =< Ta<0°C 40
SHDN High Threshold ViH 2 Y
SHDN Low Threshold ViL 0.8 \
SHDN Input Bias Current ISHDN VSHDN = 0.8V IS 150 HA
VSHDN = 2V 0.06 2

AC ELECTRICAL CHARACTERISTICS

(Vcc = +5V, VEE = -5V, SHDN = 0V, R = 150Q, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MAX4144 Ay = 2V/V 130
-3dB Bandwidth BW(38) g?kj/‘r = MAX4145 Ay = 1V/V 180 MHz
1VRMS Ay = 10V/V 70
MAX4146
Ay = 100V/V 30
MAX4144 Ay = 2V/V 110
Full-Power Bandwidth FPBW | YOUT = MAX4145 Av =TV 180 MHz
2Vp-p Ay = 10V/V 70
MAX4146
Ay = 100V/V 30
MAX4144 Ay = 2V/V 30
0.1dB Bandwidth BW(0.14B) g%;;s MAX4145 Ay = VNV 90 MHz
MAX4146 Ay = 10V/V 50
MAX4144 12
Input Voltage Noise Density en f=1MHz MAX4145 1.8 + (20/G) nViVHz
MAX4146 2.1 + (135/G)
Input Current Noise Density in f=1MHz 1.7 pANVHZ
MAX4144 70
Common-Mode Rejection CMR f = 10MHz MAX4145 75 dB
MAX4146 90
MAX4144 1000
Slew Rate SR -2V = Vour = +2V MAX4145 600 V/us
MAX4146 800
MAX4144 23
t0 0.1% MAX4145 20
Settling Time t0 0.1% ts -2V = Vout MAX4146 17 ns
< +2V MAX4144 36
t0 0.01% MAX4145 38
MAX4146 40
Enable Time from Shutdown 45 ns
Disable Time to Shutdown 40 us
MAX4144 0.03
Differential Gain (Note 1) DG f = 3.58MHz MAX4145 0.01 %
MAX4146 0.12
AKXV 3
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AC ELECTRICAL CHARACTERISTICS (continued)
(Vce = +5V, VEE = -5V, SHDN = 0V, RL = 150Q, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MAX4144 0.03
Differential Phase (Note 1) DP f = 3.58MHz MAX4145 0.06 Degrees
MAX4146 0.07
. MAX4144 Ay = 2VIV -90
= 10kHz
’ MAX4145 Ay =1V, -92
Vour = 2Vp-p v N
, ) MAX4146 Ay = 10V/V -82
Spurious-Free Dynamic Range SFDR dBc
P MAX4144 Ay = 2V/V -66
= bMHz
. MAX4145 Ay = 1V, -67
Vout = 2Vp-p v N
MAX4146 Ay = 10V/V -48
Note 1: Differential gain and phase are tested using a modulated ramp, 100 IRE (0.714V).
REEEIE
(Vce = +5V, VEg = -5V, SHDN = 0V, RL = 1509, Ta = +25°C, unless otherwise noted.)
MAX4144 MAX4145
SMALL-SIGNAL GAIN SMALL-SIGNAL GAIN MAX4146 SMALL-SIGNAL GAIN
vs. FREQUENCY (Ay = +2) vs. FREQUENCY (Ay = +1) vs. FREQUENCY (Ay = +10)
5 T T T 4 L UL 5 T TTTTIT T S
4 Vout = 100mVRms 3 Vour = 100mVRms 4 |7 Your = 100mVays g
3 2 3 E
g 1 g
= =
I 1 g 0 S 1
a = 2 I
S ?_g -1 \ = 0
= -2 \ % 1
g =2 \ -3 2 2
-3 \ -4 -3
-4 \ 5 -4
-5 -6 5
100k M 10M 100M 1G 100k M 10M 100M 1G 01 1 10 100 1000
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
MAX4146 MAX4144 MAX4145
SMALL-SIGNAL GAIN 0.1dB GAIN FLATNESS vs. 0.1dB GAIN FLATNESS vs.
vs. FREQUENCY (Ay = +100) FREQUENCY (Ay = +2) FREQUENCY (Ay = +1)
5 T T T T 2 0.5 T T T g 05 T T T g
. Vout = 100mVRuis § 04 | Vour=100mVgus § 04 |~ Vour=100mVrms §
3 : 03 03 i
g 3 02 f g w
= = =
3 1 I ot S ol
[an)
g2 o 2 o & S oy
N B = = N
% r \\ % -0.1 % -01
R S -02 2 02
-3 03 03
) o . I
-5 -05 -05
100k M 10M 100M 16 100k M 10M 100M 16 100k M 10M 100M 1G
FREQUENCY (Hz) FREQUENCY (H2) FREQUENCY (Hz)
4 MNAXIMN
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REBEEREGERES)

(Vce = +5V, VEE = -5V, SHDN = 0V, RL = 150Q, Ta = +25°C, unless otherwise noted.)
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A w

VOLTAGE (50mV/div)
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MAX4146 0.1dB GAIN FLATNESS
vs. FREQUENCY (Ay = +10)

LTI T T
L Vour = 100mVRms

0.1 1 10 100 1000

FREQUENCY (Hz)

MAX4146 SMALL-SIGNAL GAIN
vs. FREQUENCY (Ay = +10)
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REBEEREGERES)

(Vce = +5V, VEE = -5V, SHDN = 0V, RL = 150Q, Ta =

MAX4144
LARGE-SIGNAL
PULSE RESPONSE (Ay = +2)

+25°C, unless otherwise noted.)

MAX4145
LARGE-SIGNAL

PULSE RESPONSE (Ay = +1)

MAX4146
LARGE-SIGNAL
PULSE RESPONSE (Ay = +10)

. T0C1 -
IN IN GND IN
2 = s
£ s s
o ] L2
= out = = our
= = out ] vt bt o] anp S
TIME (10ns/div) TIME (10ns/div) TIME (10ns/div)
MAX4146
LARGE-SIGNAL CLOSED-LOOP OUTPUT IMPEDANCE MAX4144
PULSE RESPONSE (Ay = +100) vs. FREQUENCY (Ay = +1) DIFFERENTIAL GAIN AND PHASE
g 100 - 0.01 g
N i = _ g = 0 &
IN 7 F g 8 :
~ f 3 oo S ETHHETEETEE A . S o
sl £ ) S 0w
= i H = 10
E ] e 0.03 | Ay=2VN
w = = / -0.04 ||
5] / = '
= 0UT > 0 100
3 on S ! IRE
= S 004 T 1
s 8 5 003 Av=2IN
gl )/ X =) —
S 2 01 = . ’_I
=} 8 2 00
3 G .
- 001 -0.01
TIME (10ns/div) 100k i1 10M 100M 16 0 100
FREQUENCY (Hz) IRE
MAX4145 MAX4146 OUTPUT SWING
DIFFERENTIAL GAIN AND PHASE DIFFERENTIAL GAIN AND PHASE vs. LOAD RESISTANCE
0.05 5 0.05 3 90
= -005 = 00 —— z 80 E
S 010 S — —
015k -0.10 o P
Ay =1V _ £ 70
P O R E /
0 100 0 100 = A
IRE RE % 60 —
0.08 0.02 2
= 006 = 0 S 50
S 004 —] g
& w004
= 0.05 o b
N 008} Av=
oo L=V -0.10 L——1 30
0 100 0 100 0 50 100 150 200 250
IRE IRE LOAD (@)
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REBEEREGERES)

(Vce = 45V, VEE = -5V, SHDN = 0V, RL = 150Q, Ta = +25°C, unless otherwise noted.)

MAX4144
HARMONIC DISTORTION
vs. FREQUENCY (Ay = +2)

MAX4146
HARMONIC DISTORTION
vs. FREQUENCY (Ay = +10)

MAX4145
HARMONIC DISTORTION
vs. FREQUENCY (Ay = +1)

0 0 T T T g 0 g
AL A g RN 3
10 |-Vour=2vpp -0 | roursave-p g 10 |-Vour=2Vpp §
20 20 20 :
éﬁ 30 ol @ -30 i @ -30 2ND HARMONIC JpEes Lt
S 0 = -0 / 2 0 SN ¥
S / S Sl 2 AL
g 0 SRD HARMONIC f’ g % ND HARMONIC / £ 90 K
% 60 S 5 -60 Ny A 5 -60 j /,/;,
= A S A — LT | 3RD HARMONIC |11
= // | 1A
NP 2ND HARMONIC ] 80 LA’ | [ 3RD HARMONIC =
90 — N == i m i 90
-100 -100 -100
100k M 10M 100M 100k M 10M 100M 100k M 10M 100M
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
MAX4146 MAX4145
MAX4144
"ﬁ:‘é"”lrgﬁc“‘:s;“m":'; 0 5MHz HARMONIC DISTORTION 5MHz HARMONIC DISTORTION
vs. FREQUENCY (Ay = +100) vs. LOAD (Ay = +2) vs. LOAD (Ay = +1)
0 T 0 —— 5 Y o :
-10 Vour = ZVW 0 Vout = 2Vp-p g 10 ouT = 2Vp-p z
g W OND HARMONIG, st S = 30
2 -40 >// g A % 40 clg’ -40
- =
2 50 rainy” = g ., 2 50
S M /< =S =
2 ¥ AT & -6 2 0
= iy @ - = 2 N
Ky 3RD HARMONIC > NN— | 2D HARMONG [ S ~ NG HARMONI
-80 AT HARMONIC - - —]
|~ -80 3RD 80 3RD HARMONIC
-90 90 -90
-100 400 -100
100k ™ 10M 100M 0 200 400 600 800 1% 0 200 400 600 800 1k
FREQUENCY (Hz) LOAD (@) LOAD ()
MAX4146 MAX4146 MAX4144
5MHz HARMONIC DISTORTION 5MHz HARMONIC DISTORTION 5MHz HARMONIC DISTORTION
vs. LOAD (Ay = +10) vs. LOAD (Ay = +100) vs. OUTPUT SWING (Ay = +2)
0 T T T 2 0 T T T 5 0 N
- Vout = 2Vp- P
0 Vout = 2Vp-p ; 10 ouT P-P : A0 §
220 = -20 : -20 §
o — -3 30 :
3 30 8 N 2
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REBEEREGERES)

(Vce = +5V, VEE = -5V, SHDN = 0V, RL = 150Q, Ta = +25°C, unless otherwise noted.)

DISTORTION (dBc)

VOLTAGE NOISE (nV/VHz)

VOLTAGE NOISE (nVAVH2)
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o

MAX4145

5MHz HARMONIC DISTORTION
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vs. FREQUENCY (Ay = +2)
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(Vce = 45V, VEE = -5V, SHDN = 0V, RL = 150Q, Ta = +25°C, unless otherwise noted.)

MAX4146 MAX4146
CURRENT NOISE DENSITY CURRENT NOISE DENSITY POWER-SUPPLY REJECTION
vs. FREQUENCY (Ay = +10) vs. FREQUENCY (Ay = +100) vs. FREQUENCY
10 e 10 5 125
X g & 115
\ i : 10
E \\ E % - 95
z N = I\
= N v N ) 8 ™~
%] 192) \ = TN
2 1 =] 1 \5& § 75 \\
= = N 65 B
= : A= 5 >
(&) T~
° 15
35
0.1 0.1 25
10 100 1k 10k 100k 1M 10 100 1k 10k 100k M 100k M 10M 100M
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
MAX4144 MAX4145
COMMON-MODE REJECTION COMMON-MODE REJECTION
vs. FREQUENCY (Ay = 2) vs. FREQUENCY (Ay = 1)
110 2 110
100 g 100 !
90 E 90 H
N
N
80 \\\ 80 N N
= 10 n -~ 70
g ~ e N
£ 60 y £ 60 N
S N = ™
50 N 50 N
40 40
30 30
B Ve = 100mVems 0 r Vem = 100mVems
10 AR 10 N
100k M 10M 100M 100k M 10M 100M
FREQUENCY (Hz) FREQUENCY (H2)
MAX4146
COMMON-MODE REJECTION
vs. FREQUENCY (Ay = +10) SHUTDOWN RESPONSE TIME
3 MAX4144/6 TOC-45
110 g — -
100 GND
% g =
N =2
80 =
N o
= 10 N w
E/ 60 \ E
3 5 g
40 out |
30 =
20 ;
0 Vewm = 100mVems

100k 1M 10M 100M TIME (20us/div)
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MAXIMN 9
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