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TAVRBICHESNTESY. 470V/psDR)—L—hT
-3dB& @ 150MHzZXEIRL 9., &, #BEEN
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R
& BEHEEER : 1.6mA
& EF : +3V/+5VE—
* SR
-3dBi#igiME : 400MHz
(MAX4414/MAX4416/MAX4418)
Z)b—L— : 200V/ps
(MAX4414/MAX4416/MAX4418)
-3dB#EE : 150MHz
(MAX4415/MAX4417/MAX4419)
ZA)—L—1I 1 470V/ps
(MAX4415/MAX4417/MAX4419)
o LAILboLAILEA
¢ ANJEVE—FE&EE : VEeDHMAI X TR
o KM FF/4618 - 0.03%/0.15°
¢ SMHzTDEEH(MAX4414/MAX4416/MAX4418)

MAX441913. ET 7. BI5. FHEHRFDEEN/MERBE. SFDR : -93dBc
BER—Y TN ATFLICBETY, SBEBRES : 0.003%
MAX4414/MAXA4152 0TIV T > TRUOMAX4416/ L B m e
MAXA41 77277 > Fid. BAR—=2ADBE Y
UMAXRUSSOP/Sw r —UTRES N, 2Ty KD BIE
MAX4418/MAX44197 > T 314 TSSOP/ Ny ir— 2
IR N T T PART TEMP. RANGE  PIN-PACKAGE
MAX4414EUA -40°Cto +85°C 8 UMAX
PIVr—2ay MAX4414ESA 40°C 10 +85°C 85O
JNy T ) EREpETES MAX4415EUA -40°C to +85°C 8 uUMAX
R—5 TIVBIE MAX4415ESA -40°C to +85°C 8 SO
F—L ATV NIRRT A BEZIT—Y—rOREICKEEFT,
TIVSEEE
ETHASARTAN 5
R=2NY RP T r—ay REDFRE
BIRH A K SUPPLY cur:s::: s, Ijl:II’E:I;Y VOLTAGE
180 .
MINIMUM -3dB :
PART '\LCI:I-II?SF GAIN | BANDWIDTH s"'i\‘;‘;:;’;\TE 1;2
(VIV) (MHz) o
MAX4414 | 1 1 400 200 = 160 ///
MAX4415 | 1 5 150 470 £ 155 1
MAX4416 | 2 1 400 200 > 150
MAX4417 | 2 5 150 470 2145 |
MAX4418 | 4 1 400 200 140
MAX4419 4 5 150 470 135
1.30
LA ko LA USARE FO—SDERBIETT, 18T 88 89 48 AT T80
EVREIET—5— FOBRICEBRINTLET, ALY

MAXIMN
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« +3V/+5V, 400MHzE—FFANP >

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC 10 VEE) i o oveeiiiiiiiiiie

Differential Input Voltage ........
IN_-, IN_+, OUT_...ooviiiis

..(Vcc +0.3V) to (VEE
Current into INPUt PiNS ..o, +20mA
Output Short-Circuit Duration to Vcc or VEE

Continuous Power Dissipation (Ta = +70°C)

8-Pin uMAX (derate 4.5mW/°C above +70°C)
8-Pin SO (derate 5.9mW/°C above +70°C)

Continuous

14-Pin TSSOP (derate 9.1mW/°C above +70°C) ......... 727TmW

+6V Operating Temperature Range
.25V Junction Temperature...................
-0.3V) Storage Temperature Range

Lead Temperature (soldering, 10s)

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

(Vo = +2.7V 1o +5.5V, Vom = Vece/2 - 0.75V, Veg = 0, R = « to Voe/2, Vout = Vec/2, Ta = Tuin to Twax, unless otherwise noted.
Typical values are at Ty = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage Range Vs Guaranteed by PSRR test 2.7 55 \
Quiescent Supply Current s Ve = +5V 1.6 3 mA
(per Amplifier) Ve = +3V 1.4 2.6
Input Common-Mode Voltage VEE - Vce -

Range Vewm Guaranteed by CMRR test 01 15 V
Input Offset Voltage Vos 0.5 6 mV
Input Offset Voltage Temperature TCvos 3 pv/eC
Input Offset Voltage Matching MAX4416-MAX4419 +1 mV
Input Bias Current B 1.3 4 pA
Input Offset Current los 0.1 0.7 pA
Differential mode,
-0.04V < (VIN+ - VIN-) £ +0.04V 60 kQ
Input Resistance RIN
Common mode, 16 MO
VEE-0.1V <Vcm < Ve - 1.5V
Common-Mode Rejection Ratio CMRR | VEE-0.1V<Vcm < Vee - 1.5V 65 94 dB
+0.2V < VouT £ +4.8V, RL = 10kQ 78 93
+0.4V <Vour £ +4.6V, RL = 1kQ 68 80
Voo = +5V
CcC=+ +0.3V <VouT £ +4.4V, 66 80
RL = 1kQ to VEE
) +1V <VouTt £ +4V, RL = 150Q 65
Open-Loop Gain AvoL dB
+0.2V < Vout £ +2.8V, RL = 10kQ 75 90
+0.25V < VouT £ +2.75V, RL = 1kQ 65 78
Vce = +3V
CC=+ +0.2V <VouT £ +2.5V, 63 75
RL = 1kQ to VEE
+0.5V < Vout £ +2.5V, RL = 150Q 62

MAXIN
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vog = +2.7V to +5.5V, Vom = Vee/2 - 0.75V, Vg = 0, Rl = = to Vee/2, Vout = Vec/2, Ta = Tmin to Tuax, unless otherwise noted.
Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL . CONDITIONS MIN TYP MAX UNITS
Vee -V 0.085 0.375
RL = 10kQ ce - ToH
VoL - VEE 0.015  0.100
Vce -V 0.105 0.400
Ve = 45V | RL = 1kQ ce - You
VoL - VEE 0.035 0.125
Vce -V 0.385
AL = 1500 vCC vOH 0.150
Output Voltage Swing VouT OL - VEE ' v
Vce - VoH 0.060 0.365
RL = 10kQ
VoL - VEE 0.010  0.090
Vee -V 0.075 0.390
Voo = 43V | RL = 1kQ ce - You
VoL - VEE 0.025 0.115
Vce -V 0.275
RL = 1500 ce - ToH
VoL - VEE 0.070
RL = 20Q connected to V¢ or VEE,
Output Current lout VoG = 45V +25 +75 mA
Output Short-Circuit Current Isc Sinking or sourcing +85 mA
Power-Supply Rejection Ratio PSRR Voo = +2.7V to +5.5V, Vem = 0, Vout = 2V 60 77 dB

AC ELECTRICAL CHARACTERISTICS

(Vo = 45V, VEg =0, Vom = +1.75V, R = 1kQ connected to Vee/2, CL = 5pF, AycL = +1V [V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

MAX4414/MAX4416/ 400
MAX4418, Ay = +1V/V

Small Signal -3dB Bandwidth BWss Vout = 100mVp-p MHz
MAX4415/MAX4417/ 150
MAX4419, Ay = +5V/V
MAX4414/MAX4416/ 32
MAX4418, Ay = +1V/V

Large Signal -3dB Bandwidth BWLs VouTt = 2Vp-p MHz
MAX4415/MAX4417/ 75
MAX4419, Ay = +5V/V
MAX4414/MAX4416/ 43
MAX4418, Ay = +1V/V

Vout = 100mVp-p

MAX4415/MAX4417/ 16
MAX4419, Ay = +5V/V

Bandwidth for 0.1dB Flatness BWop.1dB MHz
MAX4414/MAX4416/ 29
MAX4418, Ay = +1V/V

Vourt = 2Vp-p

MAX4415/MAX4417/ o8
MAX4419, Ay = +5V/V

MAXIMN 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(Voo = 45V, VEg =0, Vom = +1.75V, R = 1kQ connected to Vece/2, C = 5pF, Aycl = +1V [V, Ta = +25°C, unless otherwise noted.)

PARAMETER

SYMBOL

CONDITIONS

MIN

TYP

MAX | UNITS

Slew Rate

SR

Vout = 2V step

MAX4414/MAX4416/
MAX4418, Ay = +1V/V

200

MAX4415/MAX4417/
MAX4419, Ay = +5V/V

470

V/us

Rise/Fall Time

iR, tF

Vout = 2V step,
10% to 90%

MAX4414/MAX4416/
MAX4418, Ay = +1V/V

14

MAX4415/MAX4417/
MAX4419, Ay = +5V/V

ns

Settling Time

1S 1%

VouT = 2V step

MAX4414/MAX4416/
MAX4418, Ay = +1V/V

100

MAX4415/MAX4417/
MAX4419, Ay = +5V/V

120

t50.1%

Vout = 2V step

MAX4414/MAX4416/
MAX4418, Ay = +1V/V

150

ns

MAX4415/MAX4417/
MAX4419, Ay = +5V/V

160

Spurious-Free Dynamic Range

SFDR

Vce = +5V,
fc = BMHz

MAX4414/MAX4416/
MAX4418, Ay = +1V/V,
Vourt = 1Vp-p

MAX4415/MAX4417/
MAX4419, Ay = +5V/V,
Vout = 2Vp-p

-76

Vee = +3V,
fc = 5MHz

MAX4414/MAX4416/
MAX4418, Ay = +1V/V,
Vout = 1Vp-p

dBc

MAX4415/MAX4417/
MAX4419, Ay = +5V/V,
Vout = 2Vp-p

-79

MAXIMN
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AC ELECTRICAL CHARACTERISTICS (continued)
(Vee = +5V, VEg =0, Vom = +1.75V, R = 1kQ connected to Vcc/2, Cp = 5pF, AycL = +1V /V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

MAX4414/MAX4416/
MAX4418, Ay = +1V/V, -84
Ve = +5V, Vout = 1Vp-p

fc = 5MHz MAX4415/MAX4417/
MAX4419, Ay = +5V/V, -76
Vout = 2Vp-p
2" Harmonic Distortion SFDR dBc
MAX4414/MAX4416/

MAX4418, Ay = +1V/V, -93
Ve = +3V, Vout = 1Vp-p

fc = 5MHz MAX4415/MAX4417/
MAX4419, Ay = +5V/V, -65
Vout = 2Vp-p

MAX4414/MAX4416/
MAX4418, Ay = +1V/V, -95
Ve = +5V, Vout = 1Vp-p

fc = 5MHz MAX4415/MAX4417/
MAX4419, Ay = +5V/V, -80
Vout = 2Vp-p
3 Harmonic Distortion SFDR dBc
MAX4414/MAX4416/
MAX4418, Ay = +1V/V, -95

Vce = +3V, vour = Vpp

fc = 5MHz MAX4415/MAX4417/
MAX4419, Ay = +5V/V, 67
Vout = 2Vp-p

MAXIMN 5
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AC ELECTRICAL CHARACTERISTICS (continued)

(Voo = 45V, VEg = 0, Vom = +1.75V, R = 1kQ connected to Vc/2, CL = 5pF, Ayl = +1V [V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
MAX4414/MAX4416/
MAX4418, Ay = +1V)V, 0.007
Ve = +5V, Vout = 1Vp-p
fc = SMHz MAX4415/MAX4417/
MAX4419, Ay = +5V/V, 0.02
Vour = 2Vp-p
Total Harmonic Distortion SFDR %
MAX4414/MAX4416/
MAX4418, Ay = +1V)V, 0.003
Voe = +3V, Vout = 1Vp-p
fc = SMHz MAX4415/MAX4417/
MAX4419, Ay = +5V/V, 0.01
Vourt = 2Vp-p
Two-Tone, Third-Order _ _ i
Intermodulation Distortion P3 fc = 10MHz, f2 = 9.9MHZ 67 dBe
MAX4414/MAX4416/ 0.03
MAX4418, Ay = +1V/V :
Differential Gain Error DG | R.=150Q NTSC | MAX4414/MAX4416/ 0.04 %
MAX4418, AV = +2VV
MAX4415/MAX4417/ 0.05
MAX4419, AV = +5V/V '
MAX4414/MAX4416/ 015
MAX4418, Ay = +1V/V :
Differential Phase Error DP | RL=1500 NTSC | MAX4414/MAX4416/ 0.25 degrees
MAX4418, AV = +2V/V
MAX4415/MAX4417/ 0.35
MAX4419, AV = +5V/V '

MAXIMN
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AC ELECTRICAL CHARACTERISTICS (continued)

(Vee = +5V, VEg =0, Vom = +1.75V, R = 1kQ connected to Vcc/2, CL = 5pF, AycL = +1V /V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . MAX4416-MAX4419,
Gain Matching VoUT = 100mVp-p, f < 10MHz 0.1 dB
. MAX4416-MAX4419,
Phase Matching VOUT = 100mVp-p, f < 10MHz 0.1 degrees
Input Noise-Voltage Density en f=10kHz 10 nVAHz
Input Noise-Current Density In f=10kHz 0.6 pANHZ
Input Capacitance CIN 1.8 pF
Output Impedance ZouT f=1MHz 0.5 Q
Capacitive Load Drive No sustained oscillations 120 pF
Power-Up 1% Settling Time
(Note 2) 1.2 100 s
MAX4416-MAX4419, f = 10MHz
Crosstalk X ’ ’ -72 dB
TALK 1 vour = 2vpp

Note 1: All devices are 100% production tested at Ta = +25°C. Specifications over temperature are guaranteed by design.
Note 2: Guaranteed by design.

EEE (S
(Vce = +5Y, VEE = 0, Vem = +1.75V, AycL = +1V/V (MAX4414/MAX4416/MAX4418), AycL = +5VIV (MAX4415/MAX4417/MAX4419),
RL = 1kQ to Vce/2, CL = 5pF, Ta = +25°C, unless otherwise noted.)

MAX4414/MAX4416/MAX4418

SUPPLY CURRENT vs. SUPPLY VOLTAGE SMALL-SIGNAL GAIN WITH
(PER AMPLIFIER) SMALL-SIGNAL GAIN vs. FREQUENCY CAPACITIVE LOAD vs. FREQUENCY
180 g S T T T T g i TTITME
175 g 2 | MAX4414/MAX4416/MAX4418 Z 6 2o llE
170 E 1] (AveL = +1VNV) L _ E
z 8 L L g 4 /
E 165 / = 0 = ,
= =
= 160 // = 41 ‘ ‘ HH \ HHHM = ) 150F L [ 1Y
A 2 MAXA415/MAXa417/MAX4419 [T 2 Vi
3 155 ~ Z 2 [ (hvoL=+5vv) 5
Z 150 — % 3 \ % 0 “ 7
T L~ b \ = |
3145 | E \ = spF AL
140 5
135 I -4
130 7 -6
27 31 35 39 43 47 51 55 100k 1M M 100M 16 00k 1M oM 100M 16
SUPPLY VOLTAGE (V) FREQUENCY (Hz) FREQUENCY (Hz)

MAXIMN 7
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O FEBEF/RGEES)

W= (Voo = +5V, VEE = 0, Vo = +1.75V, AveL = + 1V (MAX4414/MAX4416/MAX4418), AvcL = +5V/V (MAX4415/MAX4417/MAX4419),
v RL = 1kQ to Vce/2, CL = 5pF, Ta = +25°C, unless otherwise noted.)
* MAX4415/MAX4417/MAX4419 MAX4414/MAX4416/MAX4418
SMALL-SIGNAL GAIN WITH SMALL-SIGNAL GAIN WITH CAPACITIVE LOAD AND
< CAPACITIVE LOAD vs. FREQUENCY 22Q ISOLATION RESISTOR vs. FREQUENCY
8 B = 3 =TT 3
E AvoL = +5VV : , Ivee=+tvv || 220f |12
6 s L /\‘ z
| _ 22pF | (1= o 15pF {1 /|4 E:
T ! § g , I
= 15pF =
F (z‘é 5 | 3 1
= 5pF
< = Vil 2 , p
< % 0 ! % 3
* z 2 i -
w w
! 5
= "‘ \ 6
-6 -7
00k 1M M 100M 16 100k 1M 1M 100M 16
FREQUENCY (Hz) FREQUENCY (Hz)
LARGE-SIGNAL GAIN vs. FREQUENCY
GAIN FLATNESS vs. FREQUENCY (Vour = 1Vp-p)
05 g 8 [T T 5
04 H o | MAX4415/MAX4417/ :
E MAX4419 :
03 = 1 [ (Ave=+5)
= 02 | MAX4414/MAX4416/ s 9 L 11l
= 7 [ maxasts = AL Sl
B 01 [ (L =+v) E -1 [uaxaaramaxass —N
= 0 L = P MAX4418
< rrrmn - P & (AveL = +1VNV)
T o1 | maxassmaxaaz IN 2 3
= MAX4419 N |\ ©
02 | (hyoL = +5VY) 5 |
03 -5 \
204 -6 \
-05 7
100k M M 100M 16 00k M 1M 100M 16
FREQUENCY (Hz) FREQUENCY (Hz)
LARGE-SIGNAL GAIN vs. FREQUENCY MAX4414/MAX4416/MAX4418
(Vour = 2Vp-p) GAIN AND PHASE vs. FREQUENCY
M oc
3 T T T T ] 100 A 1000\//\/ T 180
| MAX4415/MAX4417/ : VeL =+
2 [ waxast 3 80 135
R ! ~ !
S | vaastamaxastes N = 4 NG GAIN 5z
2, | Vs | = T ) o
2 (AvL = +1VNV) g " prase ||l TIN :
So-3 0 1y N 45 =
% 4 \‘(m \‘n
= -20 -90
5 N
6 -40 N\ 135
-7 -60 N»wo
10k 100k 1M 10M  100M 16 10k 100k 1M 10M  100M 16
FREQUENCY (Hz) FREQUENCY (Hz)

8 MAXIMN
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3 =
REBEREGESE)
(Vce = +5VY, VEE =0, Vem = +1.75V, AvcL = +1V/V (MAX4414/MAX4416/MAX4418), AycL = +5V/V (MAX4415/MAX4417/MAX4419),
RL = 1kQ to Vce/2, CL = 5pF, Ta = +25°C, unless otherwise noted.)

MAX4415/MAX4417/MAX4419
GAIN AND PHASE vs. FREQUENCY

MAX4414/MAX4416/MAX4418
DIFFERENTIAL GAIN AND PHASE

100 MAX4414 toc10 180 g .
AvcL = +1000VN = g
80 135 s U — S
=2 002 — :
60 % £ 001 —
~N GAIN g o g S RN P i A i e
W Y 5 5 & -001
3 K £ =
= N o 0 10 20 30 40 50 60 70 80 90 100
Z 2 ™N 0 & = IRE
3 N | || PHASE N ES s
0 e A\, 45 & o
\{ N g 015 T
20 | -0 & 010
TS 2
) it 135 = o | L]
l * 5
-60 N g0 o= -0.05
10k 100k 1M 10M  100M 16 e 0 10 20 30 40 50 60 70 80 90 100
FREQUENCY (Hz) IRE
MAX4415/MAX4417/MAX4419 MAX4414/MAX4416/MAX4418
. DIFFERENTIAL GAIN AND PHASE SMALL-SIGNAL PULSE RESPONSE
xR MAX4414 tocl
= 006 g
= E
g o 3 INPUT .
= 00 = 50mV/div : :
z 0 —--]-4-4--4-1 —— | _
i -0.02 ! BECSRT
= 0 10 20 30 40 50 60 70 80 90 100 ;
= IRE e
= 005 N
n
= 003 OUTPUT
= 50mV/div
= 001 "
E [ R A Y A A P R PO | e
5 001 R = ke |
8 0 10 20 30 40 50 60 70 80 90 100 50ns/div
IRE
MAX4415/MAX4417/MAX4419 MAX4414/MAX4416/MAX4418
SMALL-SIGNAL PULSE RESPONSE LARGE-SIGNAL PULSE RESPONSE
MAX4414 toc14 MAX4414 toc15
INPUT TR e INPUT
10mV/div i i 500mV/div
| poe — e e
OUTPUT " oUTPUT |
50mV/div i 500mV/div | |
okt | P BT lll,r,_._
RL=1ke RL=1kQ

MAXIMN

50ns/div

50ns/div
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REBERMEERSE)

(Vce = +5V, VEE = 0, VoM = +1.75V, AvcL = +1VNV (MAX4414/MAX4416/MAX4418), AvcL = +5V/V (MAX4415/MAX4417/MAX4419),
RL = 1kQ to Vce/2, CL = 5pF, Ta = +25°C, unless otherwise noted.)

MAX4414-MAX4419

MAX4415/MAX4417/MAX4419
LARGE-SIGNAL PULSE RESPONSE

MAX4414/MAX4416/MAX4418
LARGE-SIGNAL PULSE RESPONSE

MAX4414 tocl MAX4414 toc17
INPUT i i INPUT | ;
100mv/div | 1V/div |
II
'l.'u—- - 1 (— |
OUTPUT J | UTPUT i
500mV/div | | 1V/div | \
foo= MO | i \e
RL=Tke : | - Tke
50ns/div 50ns/div
MAX4415/MAX4417/MAX4419 MAX4414/MAX4416/MAX4418
LARGE-SIGNAL PULSE RESPONSE SMALL-SIGNAL PULSE RESPONSE
i - i MAX4414 toc18 MAX4414 toc1
INPUT P ML B AP, (AL INPUT A G
200mV/div | i 50mV/div |
: i | & 2
oUTPUT ) . oUTPUT ;
1V/div | 50mV/div
RL =1k RL =150 1 1
50ns/div 50ns/div
MAX4415/MAX4417/MAX4419 MAX4414/MAX4416/MAX4418
SMALL-SIGNAL PULSE RESPONSE LARGE-SIGNAL PULSE RESPONSE
INPUT f g INPUT ' E
10mv/div | _ 500mV/div
-
OUTPUT fipe————" —1 OUTPUT i
50mV/div | 500mV/div ! |
- —.—i | g e — —| eee——
RL = 150Q V RL = 150Q

10

50ns/div

50ns/div

MAXIMN
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S ==
EEESERMEERS)
(Vce = +5V, VEE = 0, Vom = +1.75V, AvcL = +1V/V (MAX4414/MAX4416/MAX4418), AvcL = +5V/V (MAX4415/MAX4417/MAX4419),
RL = 1kQ to Vce/2, CL = 5pF, Ta = +25°C, unless otherwise noted.)

MAX4414/MAX4416/MAX4418

MAX4415/MAX4417/MAX4419 SMALL-SIGNAL PULSE RESPONSE
LARGE-SIGNAL PULSE RESPONSE (CLoap = 15pF)
2 Ay =+1VN ;
INPUT ' E INPUT [ § @ | g
100mV/div 50mV/div
UTPUT | OUTPUT :!|!I||",Ir.‘.q.~.o.“q_ﬁ
500mV/div 50mV/div [ i | |
I j
A | f
L et aivead : HHRRTY
RL=150Q L RL = 1500 i 1L
50ns/div 50ns/div
MAX4415/MAX4417/MAX4419
SMALL-SIGNAL PULSE RESPONSE CLOSED-LOOP OUTPUT IMPEDANCE
(CLoap = 15pF) vs. FREQUENCY
< 1000 g
Ay = +5VNV £ E
s E :
INPUT g z
10mV/div a 100 =
= &
5 SEEaS =
| ]
e £ 1 . /
ouTPUT i!|!.|'"I."'~"*""""““'“ 2 .
50mV/di I’
mV/div | : ‘f 8 3 ; _ %
DRI } LA oy
RL = 1500 } [} !
0.1
50ns/div 100k ™ 10M 100M 16
FREQUENCY (MHz)
MAX4416-MAX4419 SMALL-SIGNAL BANDWIDTH
CROSSTALK vs. FREQUENCY vs. LOAD RESISTANCE
0 < 450 | 5
0 : 00 [ mAxaat4 EE—— g
ES 350 | MAX4416 E
20 _ MAX4418
% 2 £ 0 ] 7
= 40 / E 20 /
4 /| Z /
S 50 / z 150
60 \ fl 0 1 MAx4415
Vi = MAX4417
70 LA 50 MAX4419
. : ||
100k M 10M 100M 16 100 1000
FREQUENCY (Hz) RLoAp (@)

MAXIN 1
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« +3V/+5V, 400MHzE—EBBFANF > 7

O FEBEF/RGEES)

(Ve = +5V, VEE = 0, VoM = +1.75V, AvcL = +1V/V (MAX4414/MAX4416/MAX4418), AvcL = +5V/V (MAX4415/MAX4417/MAX4419),

e
v RL = 1kQ to Vce/2, CL = 5pF, Ta = +25°C, unless otherwise noted.)
v OPEN-LOOP GAIN
* vs. LOAD RESISTANCE
< 140 5
E 120 :
‘I- g 100 UL =TT
= 17|
F 5 80 T =
S 1
T 2w
&
§ 5
< 20
0
100 1k 10k 100k
RLoap (Q)
POWER SUPPLY REJECTION
vs. FREQUENCY
0 g
10 3
-20 g 3
230 /| \\
/
= 40 /
= 50
& /
-60 7
-70
-80
-90
-100
100k ™ 10M 100M 1G
FREQUENCY (Hz)
VOLTAGE NOISE DENSITY
vs. FREQUENCY
1000

&
o LI

VOLTAGE NOISE DENSITY (nV/vVHz)
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MAX4414 toc32

100 1k 10k 100k 1M
FREQUENCY (Hz)

OUTPUT VOLTAGE SWING (mV)

CMR (dB)

CURRENT NOISE DENSITY (pA/VH2)

OUTPUT VOLTAGE SWING
vs. LOAD RESISTANGE

o

10100 1k 10k 100k
FREQUENCY (H2)

M

MAX4414 toc31

450 .
400 §
350 \ =
300 \
\
250 \
200
120 \\ N Vo
100 N =
50 N VoL
0 ==
100 1k 10k
RLoap (Q)
COMMON MODE REJECTION
vs. FREQUENCY
40
-50
-60 N
/ \\
-70 // %
-80 y
//

-90 g
-100

100k M 10M 100M 16
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&7, +3V/+5V, 400MHzE—ZBBFANF > 7
LAV LA NVitiZifd

3 =
REBEREGESE)
(Vce = +5V, VEE = 0, Vom = +1.75V, AycL = +1V/V (MAX4414/MAX4416/MAX4418), AvcL = +5V/V (MAX4415/MAX4417/MAX4419),
RL = 1kQ to Vce/2, CL = 5pF, Ta = +25°C, unless otherwise noted.)

MAX4414/MAX4416/MAX4418 MAX4415/MAX4417/MAX4419
DISTORTION vs. FREQUENCY DISTORTION vs. FREQUENCY
0 = -40 o
AvcL =+1VNV, Vout = 1Vp-p E AvcL =+5V/V, Vout = 2Vp-p E
20 7l 50 g
/ A
g 0 /Ly g
- / =
E 60 £ 10 / )
e 2nd HARMONIC = 2nd HARMONIC | | /11
S . L/ S g 1/
80 U
/ /1
/
-100 -90 3rd HARMONIC
3rd HARMONIC ‘ ‘ ‘ ‘ H
120 N L 100
100k ™ 10M 100M 100k ™ 10M 100M
FREQUENCY (Hz) FREQUENCY (Hz)
MAX4414/MAX4416/MAX4418 MAX4415/MAX4417/MAX4419
DISTORTION vs. OUTPUT VOLTAGE DISTORTION vs. OUTPUT VOLTAGE
-60 g -60 T T 5
AvcL = +1V/V, f=5MHz ! AycL = +5V/V, f = 5MHz g
65 $ -65 5
70 -70
= = 2nd HARMONIC
8 75 R e i
=
S g |— 2ndHARMONIC 4 2 pa /
= |~ = / 4
E // I -85 / /
8 % / a / //
90 -90 7
L~ 3rd HARMONIC
N — 3rd HARMONIC %5 ‘ ‘ ‘
-100 ‘ ‘ -100
0 05 10 15 20 25 30 35 0 05 10 15 20 25 30 35 40 45
Vour (V) Vour (V)
MAX4414/MAX4416/MAX4418 MAX4415/MAX4417/MAX4419
DISTORTION vs. LOAD RESISTANCE DISTORTION vs. LOAD RESISTANCE
0 T T T LA T T T g 0 T T T T TTTT T T U T %
AvcL = +1V/V, Vout = 1Vp-p, f = 5MHz g AvcL = +5V/V, Vourt = 2Vp-p, f = 5SMHz §
20 : 20 z
g 40 g 0
S 0 g 6 | 2nd HaRMONIC
= o \\\
= \\ 2nd HARMONIC =
2 & N = = 80 TS
N EEEE 3rd HARMONIC
-100 -100
3rd HARMONIC
120 L L | 420
100 1k 10k 100 1K 10k
RLoap () RLoap ()
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MAX4414-MAX441
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« +3V/+5V, 400MHzE—EBBFANF > 7

(Vce = +5V, VEE = 0, Vom = +1.75V, AvcL = +1V/V (MAX4414/MAX4416/MAX4418), AvcL = +5V/V (MAX4415/MAX4417/MAX4419),
RL = 1kQ to Vce/2, CL = 5pF, Ta = +25°C, unless otherwise noted.)

Riso (Q)

SUPPLY CURRNET (mA)

14

ISOLATION RESISTANCE MAX4414/MAX4416/MAX4418 MAX4415/MAX4417/MAX4419
vs. CAPACITIVE LOAD POWER-UP TIME POWER-UP TIME
30 - MAX4414 tocd1 MAX4414 tocd2
2 : G | 5 '—i
% 2 VsuppLy | VsuppLy | P
2V/div | 2V/div |
24
2 < B e e M J :
20 - S
18 S 1
R o 15V ;
16 Vout | Vout
1 750mV/div | 500mV/div
12 LY ., 0 Ik L
10
0 100 200 300 400 500 600 700 800 900 1000 500ns/div 500ns/div
CLoap (pF)
SUPPLY CURRENT (PER AMPLIFIER) INPUT OFFSET CURRENT
vs. TEMPERATURE INPUT BIAS CURRENT vs. TEMPERATURE vs. TEMPERATURE
25 o 2.0 < 0.10
: 18 : 0.09
20 4= 16 /fé < 008
<< ~
///, 2 14 | = 007
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- = ) T~
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Z 06 5 003
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TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
OUTPUT VOLTAGE SWING INPUT OFFSET VOLTAGE vs.
vs. TEMPERATURE TEMPERATURE
160 T T T T B 40 5
Vee =5V, R = 10kQ g 35 z
140 ZE 30 Z
= / s = 7 B
£ 120 7 E 25
<o [}
= & 20 —
Z 10 = s
2 80 // £ 10
] Vor = Voe Vour 4 £ 05
Z 60 V4 S
= = 0
= / =
5 4 % E 05
< -1.0
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0 C [ 1 20
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LAV o L1 Ndi7fd

i ¥ &5 BB
T
MAX4414 | MAX4416 | MAX4418 B L
MAX4415 MAX4417 | MAX4419

1,5,8 — — N.C. |IER. NEBEIER.
3 — — IN+ 7 > TIEREEATS
— 3 3 INA+ 7 > TAERERA S
— 5 5 INB+ 7> TBIERERA T
— — 10 INC+ 7 > JCIEREEAS
— — 12 IND+ 7 > JDIEREREAS
2 — — IN- 7 T REEAD
— 2 2 INA- 7> TAREEAS]
— 6 6 INB- 7 > TBREEAS
— — 9 INC- 7 ICREAN
— — 13 IND- 7> /DRERAS
4 4 11 VEE =S
6 — — out 7oTHA
— 1 1 OUTA 7 AR
— 7 7 OUTB 7 BHA
— — 8 ouTC 7 TCHEA
— — 14 OUTD 7> DA
7 8 4 Vce IEEE
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PRE/MMAMEEICKY . ZhoDT7 U TILERDET
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DRENMESLEDTWET, ZDTA4— RNy DI
KW, FYVREREER/NATFANVEHD NS VO ZZIC
RBEINET,

LAIVEsLAIVER. 952 FREAD
MAX4414~MAX4419MD A D AEE— REHEIZ
(VEg - 0.1V)~WVcc - 1.5V)T. Bn/=dEE— R
EEBEIENTEZT, COHBEEBADET
THAIIADDIEERBEICK Y FIH. IHETEEP
SUFTYTIRELF A,

1kQBFDBE. HAXA VIJI3EBREXOHmIHH S
105mVBRICIEY £9, ADTZ 2 REHRO LAV
fyLAILHEAICEY ., 14+ 9oLV IHELLIEL
BOTWET, +bVOE—-BRE7 U —>3>T
ANDHEBRIIBE. ANI33.6VppE TR A I HHKE

MAXIMN

ENER

HAOBEHERRUREN
MAX4414~MAX44191F. ACHEEDE EZERL T
BE{tEINTNDH., KEBIVT7IOT1TEEH%=
EREN T DLDICIIRETSNT VT A, BETEEE
I2E IBAY—UAMBETLTRRER) F TP
RN DHBEUNHIFT, ZOBEIS. 7'(‘/
L— 3 UEBRicKUBRTcEEZIT(H), K212,
74U L—3 /#E?n(Rlso)ﬁWE“I&*Eﬁ@ﬁ777&m
L&,

MZHEBNEFFE | D [Small-Signal Gain vs. Frequency
with Capacitive Load and No Isolation Resistor]®
271 AVFUYHERICE > T Th oo
INTLEWBEIC. BEMEFICE>TTZVTD
BREICEICBRGAE—F 2 INELDETFERLT
WET, U707 14 TEBROFRINS BT L —
DAVEBER(BE20Q~30Q)EMUMHITDR I &IC
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MAX4414-MAX4419

ENH. +3V/+5V, 400MHzE—FBBFEANP > 7

LANVko LA Ndidfd

B#T—T ). EDMDEES A > OEIHEAHFIEA >
E-F 2 IATELLRIFLE=NTIVNIEE. oD
A VSBBICERB TE I, BRIREGES 1 2 Z5RE
TRIEIIKY TAUBREIIRBMICHRI NI,

PTUS—2 a3 NER
EHREDER
A=F454 1k
MAX4414/MAX4416/MAX44181F. RESCI1I=7 1
TAVHICHBESNTWEd, 27471 2BD
BREFICIE. 24Q0 7 4 — RNV IBR(Rp) BB E
T9, ZOIEMIT. FEETA— RNV IBEROA
FOZACEDTHERSTNDAIILCEIEDQZ K
TDZEICKUACKEEZBRELF T,
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Eh. +3V/+5V,

400MHzE—FBBFANT > 7
LAV LA VitiZifd
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MAXIMN
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MAX4414-MAX4419

BEH. +3V/+5V, 400MHzE—FFANP T
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Vour

5. VILFTA4—R/NyoO—/IXZAT1)I5

18

MAXIMN




ENH. +3V/+5V, 40OMHz¥E—ZFANNP T
LAV L1V

6LPVXVIN-PEPPXVIN

EVEE
TOP VIEW
ne. [1] 8] NC. outa[1] (8] vee  OUTA[1] [14] outD
N[ MAXIM 7] ey [o| MAXIM [T s W (2] [13] IND-
MAX4414 MAX4416 INA+ [ 3 12] IND
e [3]  MAX4415 [s]our  was[3|  MAX4417 [6] e ) ' % IVA;/T)I(Z;;W % . +
CC EE
Ve [4] [5] ne. Ve [4] BT 1 I T
SO INB- [6 ] 9] INc-
MAX/SO
" uMAX/S ouTB [ 7] ] oute
TSSOP
HREE)
PART TEMP. RANGE PIN-PACKAGE
MAX4416EUA -40°C to +85°C 8 UMAX
MAX4416ESA -40°C to +85°C 8 SO
MAX4417EUA -40°C to +85°C 8 UMAX
MAX4417ESA -40°C to +85°C 8 SO
MAX4418EUD -40°C to +85°C 14 TSSOP
MAX4419EUD -40°C to +85°C 14 TSSOP
Fv 7R

MAX4414/MAX4415 TRANSISTOR COUNT: 95
MAX4416/MAX4417 TRANSISTOR COUNT: 184
MAX4418/MAX4419 TRANSISTOR COUNT: 268
PROCESS: Bipolar

MAXIMN 19




MAX4414-MAX4419

ENH. +3V/+5V, 400MHzE—FBBFEANP > 7
LAV L1V Dfd

AL b
(ZOF—5—MIBEHINTND/ Ny T — DRI, BRAIRMENTNDEIIRY FHBA. BD/ YT —IIEHIF.
japan.maxim-ic.com/packages = TS BT I\, )

(%2}
a__.‘
(=)
HS— |~ JEDEC §
8 8 INCHES MILLIMETERS | INCHES MILLIMETERS | |2
-1 @
MIN | MAX | MIN | MAX | MIN [ MAX | MIN | MAX
A 0037 [0043 [094 |110 [--- [0043 [-——  [110
Al |0.002 |0.006 [0.05 0.15 0.002 | 0.006 [0.05 0.15
B [0.010 [0014 [025 [ 036 [0.010 [0.016 |0.25 |0.40
C_|0.005 [0.007 013 018 [0.005 | 0.009 013 |0.23
D |o0116 |0120 [295 | 3.05 |0114 |ole2 |2.9 31
E M e | 00256 BSC 0.65 BSC 00256 BSC | 0.64 BSC
0.50%0.01 E |o116 [0120 [295 [3.05 |0414 o122 |29  [3d
‘ H [0.188 [0.198 |4.78 5.03 0.193 BSC 4.9 BSC
050 L [0.016 [0.026 [0.41 0.66 0016 [ 0027 040 [0.70
L < 0 6° 0° 6° 0 | 6 0 6
| H H H H S [ 00207 BSC 05250 BSC
1 1
050 —=— = BOTTOM VIEW
D
TOP VIEW
] Al ,‘; T T
f o ‘ .
e Bl=— —Li=—=
SIDE VIEW
FRONT VIEW
v,
NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH.

2.MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006").
3. CONTROLLING DIMENSION:  MILLIMETERS.

4.MEETS JEDEC MO-187.

PROPRIETARY INFORNATION

e
PACKAGE OUTLINE, 8L uMAX
APPROVAL DOCUMENT CONTROL NO.

REV
21-0036 1 |1

20
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ENH. +3V/+5V, 40OMHz¥E—ZFANNP T
LAV L1V

NVT—I (IRE)

(ZOF—5—MIBEINTND/ Ny T — DTk, BRIRMENTNDEIIRY B A BHD/ VYT —IIEHIT.
japan.maxim-ic.com/packages = TS BT =\, )

%)
o
-1.00 #1.00 5
3 2 1| &
o
Z
o
] 3
1 100 3 COMMON _DIMENSIONS 2
! 1 TERS INCHES
H A MIN, MAX MIN AX
Al — 110 043
Al 005 015 | .002 006
A 085 055 | .033 | .037
b| 019 30 | _.007 012
ol 019 0.25 | .007 010
c| 0.090 | 020 | .0035 | .
N cl 0090 | 0435 | .0035 | .0053
D|SEE VARTATIONS [SEE VARIATIONS
I0P VIEW BOTTOM VIEW T 430 750 65 77
SEE DETAIL A e 0.65 BSC .026 BSC
Chay A N ¢ H] 625 [ 650 | 246 [ 256
, e N\~ c L] 050 | 070 [ .020 | .028
) —) i : N[SEE VARIATIONS [SEE_VARIATIONS
i L5 o=t @ 0° [ 8 [ 0° [ 8
\_Q 0.10[C 125 -~ I
AL |l
- D SRS E :1 JEDEC VARIATIONS
SIDE_VIEW END VIEW MO-153 | N MILLIMETERS INCHES
MIN. MAX. MIN. MAX.
AB-1 _[14]D | 490 510 193 | 201
0.25 o—q AB 16 4,90 5.10 193 [ 201
BSC b1 AC 20 D 6.40 660 | 257 | 260
N AD 24 7.70 790 | 303 | 311
WITH PLATING\ AE o8 560 | 980 | 378 | 386
1 |
/« cl c
DETAIL A BASE METAL —1 - |
NOTES: LEAD TIP DETAIL
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm PER SIDE -,
3. CONTROLLING DIMENSION' MILLIMETER VI Z1 X1 2VI)
4, MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE.
. N’ REFERS TO NUMBER OF LEADS PROPRIETARY DFRMATIN
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE OUTLINE, TSSOP, 4.40 MM BODY
DATUM [-C-J; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE APPROVAL DOCINENT CONTROL NG = ]
DIRECTION INDICATED. 21-0066 E /1

MAXIMN 21
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EN. +3V/+5V, 400MHzE—BFEANP> T
LAV LLNH 1
O Nysr—s @)

(COF—5—MIBEHINTND/ Ny T — DRI, BRIRMENTNDEIFRY FBA. BHD/ YT —JIEHIF.
japan.maxim-ic.com/packages = TS BT =\, )

HAd HHH
N

gﬁ Hggﬁ i EJ

Al

=

T

~m

MAX4414-MAX441
L@
r S

INCHES MILLIMETERS INCHES MILLIMETERS
MIN MAX | MIN | MAX MIN MAX | MIN | MAX | N_[MS012
A|0.053]0069]1.35]1.75 D|[0.189]0.197 | 480|500 |8 A
A1/0.004 |0.010 | 0.10 |0.25 D|0.337]0.344| 855|8.75|14| B
B|0.014 [0.019 | 0.35|049 D]0.386[0.394| 9.80/1000]16| C
C|0.007 [0.010 | 019]0.25
e 0.050 127 NOTES:
E|0.190 |0.157 3.80|4.00 1. D&E DO NOT INCLUDE MOLD FLASH
H[0.228[0244]5.80[6.20 & D EXCEED o c00ey e
10,010 [0.020] 0.25]0.50 3. LEADS TO BE COPLANAR WITHIN
L0016 [0.050 [ 0.40[1.27 4. CONTROLLING. DIMENSION. MILLINETER
S. MEETS JEDEC MSO012-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS

A

[PACKAGE FAMILY DUTLING SOIC 150" 1{ |[21-0041 A ]

o s corn e _rev

TUNTUURREIL RO R

VFIULRREICYVFVARBICHRAINZEBRUADEROERICDOWVTC—IEEZB NI RE T, BRFTF S RFEEShTHE A,
VEIALSHERTELSKEBRUMAEZEE S DHEMNZEBRLE T,
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