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Ordering Information continued at end of data sheet.
*Contact factory for UMAX package availability.
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ABSOLUTE MAXIMUM RATINGS

Power-Supply Voltage (VCC t0 VEE) ....ccovviieiiiiiiciiieiiceiene 12v
Input Voltage (IN_+, IN_-) .(Vcc + 0.3V) to (Veg - 0.3V)
IN_ _ Current (NOte 1) ....ccviiiiiiiiiiiiiiiciiceccn s +10mA

Short-Circuit Duration (VouT to GND)

8-Pin UMAX (derate 4.10mW/°C above +70°C)............
14-Pin SO (derate 8.33mW/°C above +70°C)......
16-Pin QSOP (derate 9.52mW/°C above +70°C)
Operating Temperature Range

VIN < 1.5V

Continuous Power Dissipation (Ta = +70°C)

8-Pin SO (derate 5.88mW/°C above +70°C)..

MAX41_ _E

Storage Temperature Range ..
Lead Temperature (soldering, 10se

)

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

(Vcc =45V, VEE = -5V, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX UNITS
DC SPECIFICATIONS (RL = «, unless otherwise noted)
Input Offset Voltage Vos VouTt = 0V 1 8 mV
Input Offset Voltage Drift TCVos | Vourt =0V 10 pv/iec
Positive Input Bias Current IB+ VouT =0V, VIN =-Vos 3.5 20 HA
Negative Input Bias Current IB- Vout =0V, VIN = -Vos 35 20 HA
] IN+ 500 kQ
Input Resistance
IN- 30 Q
Input Voltage Noise en f = 10kHz 2.2 nVVHz
Integrated Voltage Noise Enrms | f=1MHz to 100MHz 27 UVRMS
MAX4112/MAX4117/ 13
MAX4119 o
Positive Input Current Noise in+ f=10kHz pANHz
MAX4113/MAX4118/ 9
MAX4120
Negative Input Current Noise in- f = 10kHz 14 pANHZ
Common-Mode Input Voltage Vem -25 25 Vv
Common-Mode Rejection CMR Vcm = £2.5V 45 50 dB
Power-Supply Rejection PSR Vs = +4.5V to #5.5V 60 80 dB
Open-Loop Transimpedance ZoL VouTt = +2.0V, Vcm = 0V, R = 100Q 250 500 kQ
Quescemsupply Curent | sy | v=ov s e | ma
] RL = +35 +3.8
Output Voltage Swing VouTt RL= 1000 31 35 Vv
Output Current Drive lout RL =30Q, Ta =0°C to +85°C 65 80 mA
AC SPECIFICATIONS (RL = 100Q, unless otherwise noted)
MAX4112/MAX4117 400
Small Signal -3dB Bandwidth BWss VouT £ 0.1VRMS MAX4113/MAX4119 270 MHz
MAX4118/MAX4120 300

MAXIMV
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5V, VEE = -5V, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

\ PARAMETER | sYmMBOL | CONDITIONS | MIN TYP  MAX | UNITS
AC SPECIFICATIONS (RL = 1009, unless otherwise noted) (continued)
X MAX4112/MAX4117/MAX4119, AycL = +2 100
0.1dB Gain Flatness BWo.1dB MHz
MAX4113/MAX4118/MAX4120, AycL = +8 115
MAX4112/MAX4117 280
X X MAX4119 145
Large-Signal -3dB Bandwidth BW.s Vourt = 2Vp-p MHz
MAX4113/MAX4118/ 240
MAX4120
MAX4112/MAX4117/
MAX4119 1200
Slew Rate SR -2V <VouTt <2V Vlus
MAX4113/MAX4118/ 1800
MAX4120
MAX4112/MAX4117/ 15
t0 0.1%, MAX4119
-IV=Vour =1V MAX4113/MAX4118/ 10
MAX4120
Settling Time ts ns
MAX4112/MAX4117/ 35
t0 0.01%, MAX4119
-IV=Vour =1V MAX4113/MAX4118/ -
MAX4120
) i 10% to 90%, -2V < VouT < 2V 3
Rise/Fall Times tr, tF ns
10% to 90%, -50mV < Vouyt < 50mV 0.8
MAX4112/MAX4117/ 0.02
A e f = 3.58MHz, MAXA119, AvcL = +2 '
Differential Gain DG - %
RL =150Q MAX4113/MAX4118/ 0.02
MAX4120, AycL = +8 ’
MAX4112/MAX4117/ 0.03
. i f = 3.58MHz MAX4119, AycL = +2 :
Differential Phase DP = ’ degrees
RL =150Q MAX4113/MAX4118/ 0.0
MAX4120, AycL = +8 ’
Input Capacitance CIN 2 pF
Output Impedance Zout f=10MHz, AycL = +2 0.9 Q
MAX4112/MAX4117/ 68
. . fc = 5MHz MAX4119, Aycy = +2
Spurious-Free Dynamic Range SFDR oo dBc
Vout = 2Vp-p MAX4113/MAX4118/ 2
MAX4120, AycL = +8
. MAX4112/MAX4117/MAX4119, fc = 10MHz,
Two-Tone Third-Order Intercept IP3 fo1 = 10.1MHz, AvcL = +2 36 dB
Crosstalk All hostile, ViN = 1Vp-p, f = 10MHz -75 dB

Note 1: The MAX4112/MAX4113/MAX4117-MAX4120 are designed to operate in a closed-loop configuration in which the IN- pin is
driven by the OUT pin through an external feedback network. If an external voltage source is connected to IN-, current into
or out of IN- must be limited to +10mA, to prevent damage to the part.

MAXIMN 3
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(Vcc = +5V, VEE = -5V, RF = 499Q, RL = 100Q, Ta = +25°C, unless otherwise noted.)

MAX4112/MAX4117/MAX4119 MAX4112/MAX4117/MAX4119 MAX4112/MAX4117/MAX4119
SMALL-SIGNAL GAIN vs. FREQUENCY SMALL-SIGNAL GAIN vs. FREQUENCY LARGE-SIGNAL GAIN vs. FREQUENCY
(AvcL = +2) (AvcL = +5, +10) (AveL = +2)
4 4 3 4
3 3 3
2
2 2 = 2
3 3 3
z ! z 1 Ay = +5VN !
= = Rf = 499Q =z
2 0 = NN R = 124 S h
SR SR} (S
Z ES 2
s 2 = 2 )
z = z
S g 4 Ay = +10VV \ =
Rr = 499Q \
-4 -4 Re = 549Q -4
5 | Rr=Rs=6000 s WL L \ 5 | Re=Re=s6002
Vout < 100mVp-p Vout = 100mVp-p Hl ‘ ‘ ‘ ‘ H \ Vour = 2Vp-p
,6 L LU Ll _6 Ll L LU Ll _6 L LU L
01 1 10 100 1000 01 1 10 100 1000 01 1 10 100 1000
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
MAX4113/MAX4118/MAX4120 MAX4113/MAX4118/MAX4120 MAX4113/MAX4118/MAX4120
SMALL-SIGNAL GAIN vs. FREQUENCY SMALL-SIGNAL GAIN vs. FREQUENCY SMALL-SIGNAL GAIN vs. FREQUENCY
(AvcL = +8) (AvcL = +20) (AvcL = +50)
4 4 4 5
3 3 3 a
z
= 2 s 2 2 =
[==)
g 1 g 1 % 1
3 o 3 o 3 o0 L
2 g s 2
.Y SI} \ﬂ [
= = =
= = =
g 2 \ g 2 \ g 2
2 3 2 3 S 4
4 | Re=500Q 4 |Re=330Q \ -4 | Re=330Q
5 Rg = 68Q 5 Rg = 18Q \ 5 Rg=6.8Q
™ Vour = 100mVp-p \ ™ Vour = 100mVp-p T Vour = 100mVp-p
_6 L LU L1l _6 L LU Ll _6 L LU Ll
01 1 10 100 1000 0.1 1 10 100 1000 01 1 10 100 1000
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
MAX4112/MAX4117/MAX4119 MAX4112/MAX4117/MAX4119 MAX4112/MAX4117/MAX4119
SMALL-SIGNAL PULSE RESPONSE SMALL-SIGNAL PULSE RESPONSE LARGE-SIGNAL PULSE RESPONSE
(AvcL = +2) (AveL = +10) (AvcL = +2)
N ; l GND IN f GND IN GND
z } 8 =
£ £ =
5 5 ank
=
5 | ( 2 \ g \ [
g | ’ = our \ f GND ] \
out i r GND f \ [ out ; s GND
TIME (10ns/div) TIME (10ns/div) TIME (10ns/div)

4 MAXIMN




SETTLING TIME (ns)
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(Vcc = +5V, VEE = -5V, RF = 499Q, RL = 100Q, Ta = +25°C, unless otherwise noted.)

MAX4112/MAX4117/MAX4119 MAX4112/MAX4117/MAX4119 MAX4113/MAX4118/MAX4120
LARGE-SIGNAL PULSE RESPONSE SMALL-SIGNAL PULSE RESPONSE SMALL-SIGNAL PULSE RESPONSE

(AvcL = +10) (AvcL = +2, CL = 10pF) (AvcL = +8)

z ‘ :
N GND N T T T Y r GND

MAXA112-13

5 g g
s s s
) ] i g
I =41 T
> - [ \ § P‘v S out l I GND
out / ’ GND  qur J GND ’ ’
b Aperm—]
| N IEE R
TIME (10ns/div) TIME (10ns/div) TIME (10ns/div)
MAX4113/MAX4118/MAX4120 MAX4113/MAX4118/MAX4120 MAX4113/MAX4118/MAX4120
SMALL-SIGNAL PULSE RESPONSE LARGE-SIGNAL PULSE RESPONSE LARGE-SIGNAL PULSE RESPONSE
(AveL = +20) (AvcL = +8) (AvcL = +20)
N oo M f GND N GND
g = s
£ s s
S = a
s | 5 \ 3 \
= 5 I \ | 5 I \ /
S | \ | S our GND S ouT GND
R il SRR uay Fee
TIME (10ns/div) TIME (10ns/div) TIME (10ns/div)
MAX4112/MAX4117/MAX4119 MAX4113/MAX4118/MAX4120 MAX4117-MAX4120
SETTLING TIME vs. GAIN SETTLING TIME vs. GAIN CROSSTALK vs. FREQUENCY
30 e 40 . -20 s
® / -40 H
20 ;g 20 7 g -50 /,
s / w 60 /,
= =]
e 25 / E 10
E /1 £ g
w <<
10 » 20 / 90
-100
15 /
| 110
0 10 120
2 4 6 8 10 8 16 24 32 40 48 56 0.1 1 10 100
GAIN (VIV) GAIN (V/V) FREQUENCY (MHz)
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(Vcc = +5V, VEE = -5V, RF = 499Q, RL = 100Q, Ta = +25°C, unless otherwise noted.)

POWER-SUPPLY REJECTION
vs. FREQUENCY
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(Vcc = +5V, VEE = -5V, RF = 499Q, RL = 100Q, Ta = +25°C, unless otherwise noted.)

MAX4113/MAX4118/MAX4120
5MHz HARMONIC DISTORTION
vs. OUTPUT SWING
0 T
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MAXA112/4113-28
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(Vcec = +5V, VEE = -5V, RF = 499Q, R = 100Q, Ta = +25°C, unless otherwise noted.)
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000000000000 00000000PCOOOO
DoOoo00000000000000000

COMPONENT AveL = +2 AveL = +8
MAX4112 MAX4117 MAX4119 MAX4113 MAX4118 MAX4120
RF (Q) 600 600 500 500 330 330
RG (Q) 600 600 500 69 47 47
Ro (Q) 49.9 49.9 49.9 49.9 49.9 49.9
RT (Q) 49.9 49.9 49.9 49.9 49.9 49.9
-3dB Small-Signal Bandwidth (MHz) 400 400 270 270 300 300
0.1dB Gain Flatness (MHz) 100 100 100 115 115 115
Large-Signal Bandwidth (MHz) 280 280 145 240 240 240

10

MAXIMV




oooo/maonon//annnn400MHzL

ogooooooooooooononn

mMmaxam Rg
MAX4112
MAX4113 vV Ie-
MAX4117 Vour
MAX4118
MAX4119 Rs
MAX4120 V4

03. 000000000

gboooboooocobooooooo

MAX4112/MAX4113/MAX4117—MAX41200 O
000000000000000000000000
0000000000000000000000000
00000O0R)DODO000O0OO0O000200000
000000000000000000000 (0 2b)
0000000000000010000000000
00(@1000)0

pcOooOooonono

obooooOoooooboooooooooooooo
000 MAX4112/MAX4113/MAX4117—-MAX4120
ubooooooooooOoooOoooOoOoooooon
ubooooooooooooooooooooaooo
goooooooooooooooooos3goooon
goooooooooboooooboooooo

a)0 00000000 (Vos)DJODODDODODO (1+
(Re/Re)0 OO OOO
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ORGOREODODOOOODOOOOODOOOOOOD
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Vour =[(l.JRs + - e l1Re) « Vos] 1+ |
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enou = (1+ s—;)\f““[(im)Rs]z +[(in_)RF | Re]z +(en)?

MAX4112/MAX4117/MAX41190 0000000
2nv/VHZODOOODOOODOO0O0000d (in+)00
00000013pA/VHZOOOODOOODOOOOOO
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MAXIMN

MAX411200000000000000000000
Rg = Rg = 600Q (RFHRG = 300Q)0 0 Rg= 50Q 0
goOoO0oOobpcOooboOooOooooooboo

VouT = (3.5 x 106 x 50 + 3.5 x 106 x 300 + 10-3) (1 + 1)

Vout = 4.45mV

goboobOoobOOoobOOoOobOOoOoOOOooO0OOon
oooooo

[ 2 2 2
en(ouT) = (1+1)\/(13x10‘12x50) + (14x10‘12x300) + (2x10‘9)

en(OUT) = 9.4nV/v"Hz

00D0O0O0O000200MHzZ000000000000
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gobooboobOoobOOoOobOOoOoOOOooO0OoOoon
goooO0OO0O0OO0OO0ORFOOODOODOODOOOOCOOO
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0000000000000000000005a00
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75Q 75Q CABLE

75Q CABLE VIDEO
MAXIV out

VIDEO MAX4112 75Q
IN MAX4113
MAX4117
MAX4118
= MAX4119

MAX4120

04. OOO0OO0OO0oOooOoOoOog

INAXIMN
MAX4112 G
MAX4113

Vi

MAX4117 = =
MAX4118
MAX4119
MAX4120
O5a. 00000000000000000000
(Re)D OO
omoon
PART TEMP. RANGE PIN-PACKAGE
MAX4119ESD -40°C to +85°C 14 SO
MAX4119EEE -40°C to +85°C 16 QSOP*
MAX4120ESD -40°C to +85°C 14 SO
MAX4120EEE -40°C to +85°C 16 QSOP*

*Contact factory for QSOP package availability.
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O5c. OODOODODOODOODOODODOOD (OO
O00005ab000)

goooo

TRANSISTOR COUNT: 53 (MAX4112/MAX4113)
112 (MAX4117/MAX4118)
220 (MAX4119/MAX4120)

SUBSTRATE CONNECTED TO VEg
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