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STABLE

GAIN (VIV)

BANDWIDTH

PART (MH2)

PIN-PACKAGE

MAX4104 1 625 5-pin SOT23, 8-pin SO

MAX4304 2 740 5-pin SOT23, 8-pin SO

MAX4105 5 410 5-pin SOT23, 8-pin SO

MAX4305 10 340 5-pin SOT23, 8-pin SO

g

PIN- SOT

PART PACKAGE TOP MARK

TEMP. RANGE

MAX4104ESA -40°C to +85°C 8 SO —

MAX4104EUK-T -40°Cto +85°C 5 SOT23-5 ACCO

oooooobocoooooocooooo
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TOP VIEW
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Pin Configurations continued at end of data sheet.

Maxim Integrated Products 1

00000000000 0000DO0O00000ooOCO0O0000oOoDoOoOoO0O00O0oDOO http://www.maxim-ic.com

SOEVYXVIN/TOEVYXVIN/SOTTVXVIN/FOTYXVIN



MAX4104/MAX4105/MAX4304/MAX4305

/A0OMHz 500 00 SOT230 00000
ooononnn

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC t0 VEE) . ueeeeiiiieieeeiiiiiie e +12V Operating Temperature Range ........c.ccccvveeennnne -40°C to +85°C
Voltage on Any Pin to Ground.......... (VEg - 0.3V) to (Vcc + 0.3V) Storage Temperature Range............. ....-65°C to +150°C

Short-Circuit Duration (VouT t0 GND).....coccvvevviveennen. Continuous Lead Temperature (soldering, 10S€C) ........ccccevvvrerveeennen. +300°C
Continuous Power Dissipation (Ta = +70°C)

5-pin SOT23 (derate 7.1mW/°C above +70°C)........... 571mw

8-pin SO (derate 5.9mW/°C above +70°C)................. 471mwW

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

(Vcc = 45V, VEE = -5V, Vcm = 0, R = 100kQ, Ta = TmiIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
ggf;““g Supply Voltage Vee/Vee | Guaranteed by PSRR test +35 5 %55 v
| t Offset Volt Vi V 0 MAX4_0_ESA ! 6 \%
npu set Voltage = m

P 9 o3 el MAX4_0_EUK 1 8
Input Offset-Voltage Drift TCVos 25 uv/eC
Input Bias Current IB 32 70 HA
Input Offset Current los 0.5 5.0 pA
Differential Input Resistance RIN -0.8V<V|N<0.8V 6 kQ
Common-Mode Input RN | Either input 15 MQ
Resistance
Input Common-Mode Voltage Vem | Guaranteed by CMRR test 28 +4.1 v
Range
Common-Mode Rejection Ratio CMRR -2.8V<Vcm 4.1V 80 95 dB
ngi':’"’e Power-Supply Rejection | pogpy | Ve = 3.5V 0 5.5V 75 85 dB
Negan_ve Power-SuppIy PSRR- Veg = -3.5V t0 -5.5V 55 65 dB
Rejection Ratio
Quiescent Supply Current Is Vout=0 20 27 mA
Open-Loop Gain AvoL -2.8V £ Vpur £2.8V, R =100Q 55 65 dB
. R = 100kQ +3.5 -3.7t0 +3.8
Output Voltage Swing VouT Y,
RL =100Q +3.0 -3.5t0 +3.4
Output Current Drive louT RL =30Q +53 +70 mA
Short-Circuit Output Current Isc R = short to ground 80 mA
Open-Loop Output Impedance ZouT 9 Q

2 MAXIMN
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AC ELECTRICAL CHARACTERISTICS
(Vce = +5VY, VEE = -5V, Vcm = 0, R = 100Q; Ay = +1V/V for MAX4104, +2V/IV for MAX4304, +5V/V for MAX4105, +10V/V for MAX4305;
Ta = +25°C; unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MAX4104 625
-3dB Bandwidth BW(-3dB) | VouT = 100mVp-p MAX4304 740 MHz
MAX4105 410
MAX4305 340
MAX4104 100
. B MAX4304 60
0.1dB Bandwidth BW(0.1) | VouT =100mVp-p MAXA105 80 MHz
MAX4305 70
MAX4104 115
. MAX4304 285
Full-Power Bandwidth FPBW Vourt = 2Vp-p MHz
MAX4105 370
MAX4305 320
MAX4104 400
Slew Rate SR Vourt = 2Vp-p MAX4304 1000 Vlius
MAX4105 1400
MAX4305 1400
Settling Time to 0.1% ts Vour = 2Vp-p 0 0.1% 20 ns
to 0.01% 25
MAX4104/ fc = 5MHz -88
Spurious-Free SFDR | Vour=2Vpp MAX4304 | fc = 20MHz -67 dBe
Dynamic Range MAX4105/ fc = 5MHz -74
MAX4305 fc = 20MHz -61
. . . MAX4104/MAX4304 0.01
Differential Gain Error DG NTSC, R = 150Q %
MAX4105/MAX4305 0.02
. . MAX4104/MAX4304 0.01
Differential Phase Error DP NTSC, RL = 150Q degrees
MAX4105/MAX4305 0.02
Input Voltage Noise Density en f=1MHz 2.1 nViVHz
Input Current Noise Density in f=1MHz 3.1 pANHz
Output Impedance ZouT f=10MHz 1 Q

MAXIMN 3
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(Vcc = 45V, VEE = -5V, R = 330Q, R = 100Q, Ta = +25°C, unless otherwise noted.)

MAX4104 MAX4304 MAX4105
SMALL-SIGNAL GAIN SMALL-SIGNAL GAIN SMALL-SIGNAL GAIN
vs. FREQUENCY (AvcL = +1) vs. FREQUENCY (AvcL = +2) vs. FREQUENCY (Avcl = +5)
5 5 5 [—r—rrr— o 5 o
) Vour = 100mVp-p g . Vour = 100mVp-p 8 A Vour = 100mVp-p 8
3 E 3 ] 3 z
= =
2 = 2 = 2
z =
g 1 § 1 § 1
% 0 3 “EJ 0 R UEJ 0 \
-1 \ % -1 :%‘ -1
2 e 2 g -2
3 \ 3 3
-4 -4 -4
5 5 5
100k M 10M 100M 16 100k M 10M 100M 16 100k M 10M 100M 16
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
MAX4305 MAX4104 MAX4304
SMALL-SIGNAL GAIN GAIN FLATNESS GAIN FLATNESS
vs. FREQUENCY (AycL = +10) vs. FREQUENCY (AvcL = +1) vs. FREQUENCY (AvcL = +2)
5 < 05 [—r—rrrrrr—— o 05 ©
Vour = 100mVp-p 8 Vour = 100mVp-p 8 Vout = 100mVp-p 8
4 3 04 E 04 g
3 z 03 z 03 E
§ 2 02 S 02
=
g 1 g 01 g o1
()] - o
UEJ 0 g 0 oy UEJ 0 Sy
1 -0 ; $ 0 b X
e 2 -0.2 \ 2 .02 \ Hh
3 03 \ 03 \J
-4 04 04
5 05 05
100k M 10M 100M 16 100k M 10M 100M 16 100k M 10M 100M 16
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
MAX4105 MAX4305 MAX4104
GAIN FLATNESS GAIN FLATNESS LARGE-SIGNAL GAIN
vs. FREQUENCY (AvcL = +5) vs. FREQUENCY (AycL = +10) vs. FREQUENCY (Avcy = +1)
0.5 e — ~ 05 T o 5 s
Vour = 100mVp- g Vour = 100mVp- g Vour = 2Vp- g
04 out mvp-p 5 04 ouT mvp-p : . out p-p z
03 g 03 E 3 :
= =
= 02 =S 02 2
=z z
I o1l S 01 ) 1
o =
% 0 “\ UEJ 0 ~~"\ % ’
S -0l £ 01 4
o oc
S .02 \ e .02 -2
-0.3 \ -0.3 \ -3
04 \ 0.4 \ -4
05 05 5
100k M 10M 100M 16 100k M 10M 100M 16 100k M 10M 100M 16
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
MAXI/
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(Vcc = 45V, VEg = -5V, RF = 330Q, R = 100Q, Ta = +25°C, unless otherwise noted.)

MAX4304 MAX4105 MAX4305
LARGE-SIGNAL GAIN LARGE-SIGNAL GAIN LARGE-SIGNAL GAIN
vs. FREQUENCY (AvcL = +2) vs. FREQUENCY (AvcL = +5) vs. FREQUENCY (Avcy = +10)
5 E 5 o 5 o
Vout = 2Vp- g = 2Vp- 3 = 2Vp- g
4 ouT p é . Vout = 2Vp-p ; . Vout = 2Vp-p g
3 : 3 : 3 g
o = =
s 2 = 2 = 2
= =z =
§ 1 S 1 T 1
g o g o N g o L
<§( -1 = 1 \ = 1
2 = \ =
S S S
= = -2 =2 -2
-3 -3 -3
-4 -4 -4
5 5 5
100k M 10M 100M 16 100k M 10M 100M 16 100k M 10M 100M 16
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
POSITIVE POWER-SUPPLY REJECTION NEGATIVE POWER-SUPPLY REJECTION COMMON-MODE REJECTION
vs. FREQUENCY vs. FREQUENCY vs. FREQUENCY
0 = 20 = 0 s
T R i | A 10 2 -10 E
g e : -20 LLS
& L/ & 10 30 I 1IN
G L G /1 A
o 40 7 £ 20 ) & -40
o // o /f’ \\ =
> 50 L > 30 A 4 z 50 )
& A T [} /]
5 .60 5 40 J -60
2 // &2 /’ /
E -70 g % -50 -70 r
S 7 S A
a -80 _—// a -60 P -80 //
-90 -70 -90 "
-100 -80 -100
100k M 10M 100M 16 100k M 10M 100M 16 10k 100k 1M 10M  100M 16
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
VOLTAGE NOISE DENSITY vs. FREQUENCY CURRENT NOISE DENSITY vs. FREQUENCY CLOSED-LOOP OUTPUT IMPEDANCE
(INPUT REFERRED) (INPUT REFERRED) vs. FREQUENCY
100 100 - 1000 p——rr———————m~
H E i1
g g M it
T I | | 2 1 E
2 3 [N g
Z = \( =
S =S 111 A 3
= = \[ =
N 5
o 10 S 10 H A o
[%2) 2] 1 -
e e | 5 1
& = ] 5
= o ]
- o T 11
g 3 [ 1 A1 A A AL 01
I /
1 1 L 001
1 10 100 1k 10k 100k 1M 10M 1 10 100 1k 10k 100k 1M 10M 100k M 10M 100M 16
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
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(Vcc = 45V, VEE = -5V, R = 330Q, R = 100Q, Ta = +25°C, unless otherwise noted.)

MAX4104/MAX4304 MAX4105/MAX4305 MAX4104/MAX4304
DIFFERENTIAL GAIN AND PHASE DIFFERENTIAL GAIN AND PHASE HARMONIC DISTORTION vs. FREQUENCY
0.005 » 003 = 0 T 5
€ oo S = : 10 | Vour=2vpp :
3 : 3 . : 3
S -0.005 = S 0.01 = g 20
o s L] =
S -0010 S 000 z
R = 150Q RL=150Q &
-0.015 -0.01 E 40
0 100 0 10 5 g /
[=)
0.015 p———r 0,025 = 2 40
3 RL=150Q 2 0020 | RL=150Q S y
5 oo o 0015 g 10
2 s 2 0010 EJ 2ND HARMONIC I
0000 — ir 0.005 % Ny
s 5 0000 ¥ 3RD HARMONIC
-0.005 -0.005 -100 e
0 100 0 100 100k M 10M 100M
IRE IRE FREQUENCY (Hz)
MAX4105/MAX4305 MAX4104/MAX4304 MAX4105/MAX4305
HARMONIC DISTORTION vs. FREQUENCY HARMONIC DISTORTION vs. LOAD HARMONIC DISTORTION vs. LOAD
0 e 2 0 — s 0 — .
40 | Vour=2vp-p : 20 | f=5MHz | g 40 | f=sMHz | 2
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-20 3 -20 iz -20 2
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= 40 £ 40 E -40
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S A % .50 o 50
E 2ND HARMONIC 7 a a
E [ // [S) 60 1] S} 60 4]
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-70 3RD HARMONIC "/ Y4 é -70 3RD HARMONIC é -70 N 3RD HARMONIC
-80 — < /'/ - -80 \ - T 80 |
Lt D I
-0 // -90 \\ - -90 \
-100 -100 -100
100k M 10M 100M 0 100 200 300 400 500 600 700 800 900 1k 0 100 200 300 400 500 600 700 800 900 1k
FREQUENCY (Hz) LOAD (Q) LOAD (Q)
MAX4104/MAX4304 MAX4105/MAX4305
HARMONIC DISTORTION HARMONIC DISTORTION
vs. OUTPUT SWING vs. OUTPUT SWING OUTPUT SWING vs. LOAD RESISTANCE
0 ; . 0 ‘ . 8 <
10 B f=5MHz § 10 F f=5MHz E é
g g 7 g
g -20 z 3 -20 ] / :
= -3 = 30 T 6
(o] 3 =3 [
o -40 E -4 Iy /
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-100 -100 N E— 1
05 10 15 20 25 30 35 40 05 10 15 20 25 30 35 40 0 50 100 150 200 250 300 350 400
OUTPUT SWING (Vp-p) OUTPUT SWING (Vp-p) LOAD RESISTANCE (Q)
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(Vcc = 45V, VEE = -5V, R = 330Q, R = 100Q, Ta = +25°C, unless otherwise noted.)

3.0
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20
15
1.0
05
0.0
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-25
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INPUT OFFSET VOLTAGE (mV)
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SUPPLY CURRENT (mA)

+50mV
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+50mV
out
-50mv

MAXIMN

INPUT OFFSET VOLTAGE
vs. TEMPERATURE

MAX4104 TOCBB

-40

-15 10 35 60 85
TEMPERATURE (°C)

SUPPLY CURRENT
vs. TEMPERATURE
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-40

-15 10 35 60 85
TEMPERATURE (°C)
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MAX4104 TOC-CC

40 -15 10 35 60 85
TEMPERATURE (°C)

SUPPLY CURRENT
vs. SUPPLY VOLTAGE

MAX4104 TOC-FF

9.0 95 10.0 105 11.0
SUPPLY VOLTAGE (V)
MAX4304
SMALL-SIGNAL PULSE RESPONSE
(Av=+2)
MAX4104 TOCII
1

|
[ER
A I

10ns/div

35

34

33
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INPUT BIAS CURRENT (uA)

31

30

4.0

39
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35

VOLTAGE SWING (V)
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32
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vs. TEMPERATURE
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-40 -15 10 35
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vs. TEMPERATURE
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-15 10 35 60 85
TEMPERATURE (°C)
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(Vcc = 45V, VEE = -5V, R = 330Q, R = 100Q, Ta = +25°C, unless otherwise noted.)

MAX4305
SMALL-SIGNAL PULSE RESPONSE
(Av = +10)
MAX4104 TOCKK
N : +1V
+5mV A
sy f— GND N

-1v

+50mV - r

\ ’ +1V
our |+ | 1 BEE out
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somv - L\ J .
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Vout = [Vos + (Ie+ X Rs) + (I8- X (RF || Ra))] [1 + RF / Rg]
oooo

Vos=000000000(V)
1+Re/Rg=0000000000@O0O)

g+ =00000000(A)
p.=0000000000(A)
Re=000000(Q)
Re=000000000(Q)
Rs=00000000000(Q)
0000000000000000000

€n(our) = [1*'2_(1 \J“‘(in X RS)2 + [in X (RF | RG)]Z + (9n2
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75Q 75Q CABLE

75Q CABLE
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MAX4105ESA  -40°C to +85°C 8 SO —
MAX4105EUK-T -40°C to +85°C 5 SOT23-5  ACCP
MAX4304ESA  -40°C to +85°C 8 SO —
MAX4304EUK-T -40°C to +85°C  5SOT23-5  ACCQ
MAX4305ESA*  -40°C to +85°C 8 SO —
MAX4305EUK-T -40°C to +85°C 5 SOT23-5  ACCR
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*Future product—contact factory for availability.
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