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Single/Dual/Quad High-Speed, Fast-Settling,
High Output Current Operational Amplifier

General Description

Features

Tre MAXADB/428/448 arc high spood generai purpnse 4 Fast Settling Time: :0.1% in 150ns
morclithic operationa amplifiers in a single, cual or quad 4 High Slew Rate: 90Vius
package, that are usetulfor signal freguencics extending . S
Irto the video range  These Op Amps functon n gan ¢ Large Gain Bandwidth: 100MHz
contigurations grezter-than or ecualto 3 High output % Full Power Bandwidth: 4.8MHz at 6V p-p
curerlallows large capacitive loaas 1o pe dr ven at r.gh # Ease of Use: Internally Compensated for
speeds. AcL > 3 with 50" - 60" Phase Margin
Open loop voltage gan of 10k VAV and high slew rale of 4 Large Output Current: +50mA
20Viue mase the MAX408/428/448 ideal for analog am- 4 Low Supply Voltage Operation: +4Vv
pification ard high speed sigral processing. 100MHz . T .
gain bardwidinand a +0 1% set'lrg time of 150ns make ¢ z&gzlgsuotf\agltage Range: Within 1.5V of v
each amplfier ideal ‘or fast data convers un systems. o
) # Minimal Crosstalk: »90dB Separation
+50rmA output currert cagpaoility allows the ampllers o {MAX428/448)
drive terminated raramission lines of 50Q with ampi _— .
tudes of BV peak-to peak ¢ Snhort Circuit Pmtg:;neﬂ'ng Information
Alorg with the high speeso a-d output drive capability, a I
35nA offset current and trimmable offset voltage make PART TJEMP. RANGE ~ PACKAGE* |
the MAXA08/428/448 optimal for sigral conditioring ao- MARALBACTA DCo 700 BleadPlasic O F !
plications where accuracy must be mairta ned | MAXA0SACIA OC e +70'C  8Laad CERGIF
MAXAUBACSA  OCIn 70U 4 _gan s
) . CMAXIOBACTY 0 U5 700 Blcad 10
Apphcatlons WMAXIOEOPA D01 +70 T B Lead Flastic
Video Amplifiers MAXALECA SO 70 8 laad CLRDIP
Tes! Equipment MAKIDRCEA G~/ 2 cud Sl Ol
o MaAADECTY OCty +70 0 2 ead TO-Us Motz (an
Wavectorm Gercrators MAN, 0GnI60 e T
Video Disribution MAXIOBMIA  -BGCIc 4175 0 & Lsac CFELIP
Pulse Amplifiers | MAXADBM IV BE Co  1Pn O o 709 Metal Tan ‘
- P : {Ordenng Intorsation cortiriued on iast
TContact factory for avaitabiiity of 20 Ledd [ LG
Pin Configurations
’ e Top View |
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Call toll free 1- 800-998-8800 for free samples or literzture.
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MAX 408/428/448

Single/Dual/Quad High Speed, Fast Settling,
High Output Current Operational Amplifier

ABSOLUTE MAXIMUM FlATINGS MAX408

Supply Vellages .0 L 18y
Cirferenhal Ipot Vollags L . TV
Cammor Made Inou Volrage V=l -0 By
Power Dssipato (Note 1100 0L L ARImvy

Outeut Shor: Girew t Gurrent Dl r-mu 1 (Mhote ’3) Indefinte
MNote 1: ~owor deraung abowe Ta = 70C 0 oo Lescd 00 2
Ay o junesien terroerature of 1650 0 ane e thiermd resis-
lace laclors in the chart below

PKG Wc(CW) R (CW)  Te(€) Ta(Q)
CIF, CERDIF 75 180 110 70
B0 -5 150 ag n
TO 99 -5 150 as 30

Crperaling “emperature Banige:
Commercial (M AXIOSAC. ) L. ('J Coo il
Wil ary (RAAXA08M; R TR
Storago lompoeralare Bar g . S0l (Ul + 150 O
| ead TerperatLre (Soldering 80 scconds ) R

Note 2: Comrmunas short ciruil promenicr s allowead (o e Caus
AN Amn entterperauas 1 it o ohart oo ow

ELECTRICAL CHARACTERISTICS - MAX408 (vs - 5v. 15 - 25 C unlzss olhew e nee

MAX408C : MAXADBAC MAX408M
PARAMETER SYMBOL| CONDITIONS MIN TYP MAX MIN TYP MAX | MIN TYP MAX UNITS
Ta=20 2 5 12 3 9] 3 iy
IMpat Offset Yo tage Vo DCaTa270C ) 16 5 10 1Y
BB CeTis 1200 " 17
Average (Fse - FOC e las 700 20 0 "
Voltage [+ WL Tee BT s - pé e
Ieigaal Bis Currerr Ik 6hHC 1100 680 1700 Ge0 0N 1A
35 120 35100 s R0
Imput Ofteet Currant [ A0 200 7 200 1A
T
- s A+30 3 456 E G
Inpt Camman Moede Range Yy Y- o o v
Cilteranticl npul Resisance R~ (rote 13 3 10 3 10 3 10 WL
Cormon Mods R o .
Ingput Resistance e (hate 1 - 5 - g ! d A6
13 ferential Input Capacitance Cur 2 - o S
Cormmeon Mode .
Irout Cacaticaice o 3 3 4 T
U, HW = 10H> - , -
IroLt Vaitage Moiso £ te 1L0KHz 12 12 | z TR
Open Loop Vo tage Gan A e S 5 5w b iy
T o . R 2ked 55 0.0 13z v
Output Volage Swng T F‘.LL —tin 00 o4 J_rz;_ﬁ 1o PESR v
P Supply Currens Iz, Ta-0220 B 10 7 iy 4 10 A
A .

Commer Mode <ejectior Ratio | CM=R | Vo = 22V cooovo a0 7o R0 T R
Power Supply Bejection Balie © PSHR AVryg = £0.2V SV #¢Y 60 6b s8] R AR
. N , 0 90% of Leading N o - - i

S ew Rate (Nete 1) SR Edus 17 gurs €0 ac GO an 60 g Vi
3t (M)
setthng Time te 107 T nal Value 15C 200 150 200 RS ne.
CEgure 1 thols 1)
Gan dancw dih Product GUW 106 106G 00 MH.

Note 1:
2

Mettested guarareed oy des gr.
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Single/Dual/Quad High Speed, Fast Settling,
High Output Current Operational Amplifier

ABSOCLUTE MAXIMUM RATINGS - MAX428

Supply Vallages . . Hay Oparating Temperalare Rango:
TFtersnt al I-pu r\mllaqh‘ ..... R +av Commercial (MAR428AL0 )
Comman Mode Input Voltage . R A I Milikz -y (RAAX 38R
Powetr Dissipaton (Mote 1) .. AL0mW Slerage len et Rarge o
OutpLs Shert Ciraw: Currert Duratior (Nole 2) .. .. .. Irdelinie Legd Terperaturs (Sold2ring, 60 :.a. cads, J
Nate 1: Powsr cerdlng auove Ta = /0°C o B2 based on a Note 2: Conunuuus short crout pralecton s allmwced or one
gL T uneior teriperature of 150°C and the following -hermal Arphtier per ime Lo e he o lowing Sase and £ oenl e
istance factors urcs
PKG UJC( C/W) B 84a { C'W) PKG Te('C) Ta{C}
o= . TS 16l nir 100 30
1D 29 g 150 T0-39 5 (Mol 4

Note 3: Long curzhon snorts i»5 saes will resatan anson
lemporature cxczeding 120 2 wh ch mayresutn pabdarmEgs

ELECTRICAL CHARACTER'ST'CS MAXA428 Ve = +8Y Ta = 26 0 ur was olborw se neoed )

T
| MAX428C MAX428AC MAXA28M
PARAMETER SYMBCL CONDITIONS MIN TYP MAX | MIN TYP MAX | MIN TYP MAX UNITS
5 17 2 1§ 3 &
Input Offset Vallage Vi ! i iy = il Y
3 W
Average Ofvet s 22 o s
Vo sage Dofl WnAT 15 e
650 1100 fED 100 FED 100 i
Inpus Bies Carrenl I 1700 1700 1700 TaA
2200
Inaut O Currert ln 38120 35 120 30120 i
e ) 3 o425 +3 435 V5 oaan
Imout Comman Mode Range Vo 4 .dh I IR /
0O fferertia’ npat Resistancs B (MNele 1) 3 10 3 0 3 1n SR
Coumiras Mocs R e
I"pLtRasislarce R, {Note 1) ! A g 8 4 i | N2
Lillerer b npat Capac tancs Cinz 2 z ! ! ot
Cammon Maode o~ . . ; c
Input Capat cance b : 3 } E '
Ay = 10H.- o . . N
npgJat Vollage Neise =N to 100Kz 12 14 1z [N
One- Loed Voliage Gan A ,\i" v ;H'f ‘ 200k 53 g L any
. VR - . Hi = 2kL 3 ERCR-] \ R
Ot Vollage Swing Vi H‘L B0 :E\(j il N o-n7 ‘ . Vv
Pawer Supply Current I, Ta=25°C 15 ) 1520 15 U 1A
Corrman Mode Rajecucn Rate - CMRBR | V-u = +2Y B0 70 S £i) ) =
I—uv‘w. 1 Suoply Ropssion Ratio PERRA AVa, = 20 0V B0 66 6o GG L= 1 |
- 10-907% il Lesatding N - - . .
i olr—aw Rale ("lale S Lege [F\gltardc }f"J 60 an g0 an ol! il WVigs
T 1% (FA
SettlrgT e e afhral Value 155 200 150 200 1m0 i
(Figure 1y (Mee 1)
Can Ba ~dwicth Product GRW 100 100 1130 MH.

Note 1: Mattesed. guarantead by gesign

MAX LM , 3
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MAX408/428/448

Single/Dual/Quad High Speed, Fast Settling,
High Output Current Operational Amplifier

ABSOLUTE MAXIMUM RATINGS - MAX448

Sups y Voltages . 6V
Diferentia Inout vo tage Eatity
Common Mooz Inpul Vo tage Wl -CBY
Powar Dicgipation (Noe 1) LA W
Gulpu! Shorl C reat Current Daration {(Mote &) Inclefirnte

Note 1: Powe’ deratng above Ta — 70°C 0 be pasec or a
rraximum junchon temperat.e ¢ 150 C ard ke thermal resis-
-anca faztors of Uy, — 75 CAW ard s — 150°CANY

ELECTR'CAL CHAHACTEF"STlCS - MAX448 {Vr, = +6Y T4 = 25 (2 nnlese atherwiss rated )

Ctoesat ny Temperature Range
Cor el {MAKIAEAS O
Wilitary [MAXAAEN;
Sorage TemnparEire anne
_cad Temperatare { 5S¢ dor ng, €0 5¢30nds)

Nate 2: Contruons shocl circat pratect oo s shovsd o oag
amp fice per tree us b sass wmperatues of 85 C a0 ambiert
temperatiras of 30°0

- MAX448C MAX448AC MAX438M -
1Tl
PARAMETER srmeor|  conomions MIN TYP MAX MIN TYP MAX mIN Tvp max | UNTS
5 12 3 ¥l 3 A
Inoul Offse: Voltage Vg A 18 5 10 e
2 12
Averace Offset A () 263 i
Ve lagge On AVAT 1% P
6500 1700 50 1100 eo0 1100
Irsant Bras Carred Ik ) [N i ns
2200
lrout Ofser Currert "z a5 120 a5 120 E T P na
JRRPEN - Vo -3 +35b ~3 +35 +3 0 13 h .
IroutCommon Mode Raags LAY, 4 4% 4 4% A 15 Y
L fferenbial npat Besistence R (Nzte 11 3 1c 3 G 3 16 MLl
Commoe~ Mooo . L in
Irpr- Resistarce Frc {Mole 13 4 5 4 ] g d Ml
Drfarant allrput Capacitance Citr s . Al
Camman Moac P .
Input Capdticarcs N - - A Pl
RW = 10H7 ‘ , )
Input Voltzge hoisz £y to 10CkH7 12 12 1 TR
Open Loag Vo tage Gain LY o ;{ff“ R R [ 10 AT
e o , ML 2ad =35 +3 & +3 5 .
Qutpu Veliage Swg Yo R =5 27 a2 12E 127 25 127 v
Fevarer Senply Cueen . L ne g a I ; ‘ ae .
(All four amphf ars) = [ =200 30 10 20 10 36 I3 T4
Power Sapply Rejection Rabo PSRHE AVpe, = 108V GO 66 60 6bH Bl 66 i
Comreon Mode Re ectonBane | CMAR | Viow - =2V [SIO [ 18] ] du
- , "0-90% of Leaain L . . . . .
S ew Ratz (Nole 1) 3R Edge (Figurs ‘}g s (AT (AR vils
Tey =0 ™5 (+4my)
Serlhing Time te o “nalvalLe ‘5 P 120 A0 50 00 ng
(Figure 13 tMote 13
Gain Bandw ath Product Chw 100 160G an | k.
Note 1: Mot ested. gaaranteed by ceg gr
4 MLAXIM




Single/Dual/Quad High Speed, Fast Settling,
High Output Current Operational Amplifier

AC CHARACTER'ST'CS - MAX408/423/448 (Vo — +5Y o = 26 C uiless otherwize spenil od)

MAX4XXC MAXAXXAC MAX4XXM
PARAMETE M -
R SYMBOL, ~ CONDITIONS MIN TYP MAX |MIN TYP I\n!A)( MIN TYP MAX UNITS
_ e ] o } on - H100mY .
Srzll Sig-al Risc/Fall Time 10 16-00% 41 quie 11 H ]
- N Y-
F .| Power Bardwidll By 5:;\;“:“53*\};’_‘[) Stk oy 28 Ry W11
Arrn-Amp Craasialk InpatRefereoso e
IMAKS28/44) f = 10kHz - e ue IR
v
SN
v

g Beriling Tima >

A

RL o]

m <10pf - /X/ Y
ed | e
IERIAY

150 300 = Slaw Hata fralvalae
- Settle Yoltage eour

&,
il w

Note that to properly measure 8., amplifier and settle resistor ratios should be matched to 0.5% and probe capacitance - 35pf

Finure iA Sefting Lne and Slew Rate Test Dircuit

Fgarn 10 Smae Signal Beeponsc

Figura 18, [ arge Signgl Resounse

2N AXLV - 5
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MAX408/428/448

Single/Dual/Quad High Speed, Fast Settling,
High Output Current Operational Amplifier

Typical Operating Characleristics

Wi = A5V, Ta — 25 Cunloss othorwise staiea ar d apply ‘o cach nemdual opy aemp wehors: apps e ot
INPUT BIAS CURRENT vs TEMPERATURE NORMALIZED OPEN LOOP GAIN vs TEMPERATURE
1200 10 -
i P \k
N e N

1000 £ 5 N
< a 2
<L
£ oo NG g
g n J 0
% "\._ c
3 600 ~ g_ p
= 5
= 1
© 400 E
é ‘:i"- g i Ed
= 200 5 -0

60 -40 20 0 20 40 60 80 100120140 B0 40 20 O 20 40 BC 80 100 120 140

Temperature (°C) Temperature (°C)
SUPPLY CURKENT vs SUPPLY VOLTAGE OPEN LOOP GAIN vs SUPPLY VOLTAGE
90
10
‘ -
] \
R 8 125°C g0
<
E
a—t E BSDC
2 — | g 7o
3 — | E= =
E 4 =
o 4]
I 60
<
50
Supply Voltage (1V) Supply Voltage {+V)
INPUT OFFSET CURRENT vs TEMPERATURE AMPLIFIER/AMPLIFIER CROSSTALK vs FREQUENCY {MAX428/448}
100N 24 B 20 BOP00 80024 8 20 8O
-20
- 80 Il
< A -40
g b
g a0 \
3 g -60
2 40 N x )
o
5 ™ % -80 ) 7
5 N~ o
a g |6
k= b -100 -
-120
-60-40 -20 0 20 40 6BC 80 100120 140 1K 10K 10CK ™ 10M 100M
Temperature {(°C) Fraquancy (Hz)
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Single/Dual/Quad High Speed, Fast Settling,
High Output Current Operational Amplifier

MAXIMUM OUTPUT VOLTAGE SWING vs LOAD RESISTANGE

080 200 400 BOO

5
Negative Swing

4
s Positive Swing-l-
E’ 3
E
5]
@
o 2
[v]
z /
=3

1

0

1062 10001 1k

Load Resistance {ohms})
SHORT CIRGUIT QUTPUT CURRENT vs TEMPERATURE
120

<
E 100 |
5 L7
§ an - =
3 s0 - ,+|sg|
5 -
o ]
§ 40
S
T 20
=
73]

60 -40 20 0 20 4C 60 BO 100 120 140

MAXI1V

Tamperatura (°C)

P-P Voltaga Swing (V)

Equivalent Input Noise (uV)

Typical Operating Characteristics {continued)

MAXIMUM OUTPUT VOLTAGE SWING vs TEMPERATURE

A =2K
dr=
6 RL=50
o=t
-
4 |
-
2
0
60 -40 -20 0 20 40 60 B0 100 120 140

Temperatura (°C)

EQUIVALENT INPUT NOISE vs BANDWIDTH

o 200 800 2 4 8 204080 200 800

80
4 40
H 20
10 {Rsource = 10K} i
11 1 ,
R =0] 1”
SOURCE =Y 4
[t A
jpupeni --’ ”
1.0 ’4--1herma| Noise of ¢ 8
10K Resistor -0 4
P 0.2
0.1 -l .
100 1KHz 10KHz  100KHz  1MHz
Bandwidth
{Lower - 3dB Freguency = 10Hz)
7
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MAX408/428/448

Single/Dual/Quad High-Speed, Fast-Settling,
High Output Current Operational Amplifier

OPEN LOOP FREQUENCY RESPONSE

2 4 3 20 40 80 200 400 Bca 2 4 g 20 40 B0 200 400 800 o
0 | —
19} g
- — " 0 -
120 &
Py o
3 10 EAE T — “:'ha.ru;f\i'.idaH n=o =
¥ — . 0 =2 Mg =
< 20 it
5 240 ®
E © T6dD i =
g - 200
é —QG—IHI kil Gain Margin = Gys
< : |CL:5pF|  — 360
2 40 i 11
- “Khz 10KHz 10CKHz 1MHz 10MHz 100MHz 1G4z
Fraquency
OPEN LOOP FREQ. RESPONSE, R, = 50¢), G, =50pF OPEN LOOP FREQ. RESPONSE, R, = 2Kz, G, = 50pF
2 4 8 20 40 80 200 800 2 4 8 20 40 80 200 a00
35 [av] 0 a5 'iT‘ o]
L [A ]
_. 20 NH 30 ]
g 25 B0 o 5 25 &0
:. 20 x 190 z 2 20 \ o
— ] : 120
< oY P SRS
= Ty S
- 180 = 5 5 P 180
0] 0 lw) U] 0 ‘
g 240 ‘2—3 2 L 240
3 \ 3 § 5 \
o 10 N\ g Zw \
& -15 \ a00 § -5 300
[T} )Y Q -20
360 360
]
1MHz 10MHz 100MHz 1GHz 1MHz 1CMHz 100MHz 1GHz
10dB PHASE MARGIN AND 10dB FREQ. vs TEMP. GAIN MARGIN AND 180 DEGREE FREQ. vs TEMP. A,
[TTTT1T] I T TTTTITI
o 10aB Frequency | 40 180 Degres Frsquency]_ 40
%’ S —————— - B 2 [~ ~ 70
— a =
=t -F__ o
: M a0 T = - B0
az i =
2 G ~
€ 55 25 & = g 50
o 2 5 G ;
L] aM - % |__MJ
2 50 P z z 5 46
: = :
£ ssBL=2K o N B & HRL-2K]
3 C| = 50uF} HC = 500}
[
- -60 -40 20 0 20 40 60 80 100120140 B0 -40 20 0 20 40 &0 80 100120 140
Temperature (°C) Temperature (*C)
8

Typical Operating Characteristics {coniinued)

(s@aibag '0) 258U Y

10dB

HIW Azganbaid 2a.6a op L

{
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Single/Dual/Quad High-Speed, Fast-Settling,
High Output Current Operational Amplifier

Application Information
AC Characteristics

Tha 35MHz 100B crossaver point o the MAXADE/428/448
15 ach eved without teed orward compensation. a tech
ric a0 whick can produce long tails i the recovery cnar
acternshc.  The single pole rollo” follows the classic
20dB/decada aiope "o frequencies approaching Z0MHz
The 10dB {3 2V/V) phase margin of 80, cver wi~ &
capacitive load of 50pF. gives stable anc predictab'e
performance down 1o Non-nverirg gan configurat uns
of approamately VA (invedting gans of -2v/V) At fre
guencies beyord SOMHz, the 20dB/uecade slope s
disturbed oy an output stage zaro, lhe damp ng tactor of
which is depende~t upon the R, C Inad corbmnation.
THis resuls in loss of gain margin (gain at loop phase =
360°) at frequencies of 70 to 100MHz which at a gain
rrargin o® 5dB (R = 2k, C_ = 5pF)resulis in a peak nthe
gain of 3 arnpli‘ier contigurations &s shown n Migures 3
and 4.

Figure 3 shows ab owup of the open oop characrarnistics
inthe 10MHs lo 200MHZ freguercy range, 25 we  asthe
norespond rg ¢ osed loop characlerstics for a gair ot 3
aon-ivertng ampliher at similar load conamons. It
should be roted Lhat the open loop cnaractenstic does
not 2now the add tional phase s~ift covered oy the inpu?
capacitance nole  This s why the closed loon peaking
al 30 1o A0MHz s greater than what would be expecled
from the S0 to 60 degrees of prasc nargr ndicaled by
the noen oop charactenstics. Carresponading small gig-
nal step resoonsc characteristics show we l-behaveo
pulse wavetorms with 16-33% overshoot

The input capacitive pole can be ~eulralized by aod ng
afeedback capacitor to Rz The vaue of capacilance 1g
selected according to R Ch. = Rolira, where Cins the

sum of the commoen moece and differa=al inour capac-
lance = 5ok, For R — 2R Cep = G = 2 5pk

Figure 4 shows the resets of ths feedback canacito
acditon  Neutraizng the input capasitanca demon-
strates the peaking trat can result from the [o&s of gair
margin at 70 to 100MHz. As the load me canstar
(R CiL Y incresses IPe nea<ing gots progressively warse
«BdB at i 2K, CL = 50pF. The sien responss wave-
forms are as cxpected wl a vary sfrong 88MHZ ring
be'1g exhibited at B - 2k, C_ = 50pF and ra overshoct
at R = 508, CL = 5pF.

=

Layout Considerations
As w th any higr-speed widchana anpifier, coran ay-
ou considerations are necesgary o ensure stable aner
aton Al connections 1o the amplhier shoule remain as
short as posaible. and be power suppling Dypassec with
OApf capacitors to signa ground. 11s sueggesledtrat a
ground plane be considercd as the best method tor
grsunng stabiity becaase Lmrimizes stray nduolance
ard unwarted coupling rthae gronnd signa paths.

Tominmize capacitive otects, resistor values 2hould e
kept as small as posshle consistentwith the apolicatios

MAX408 Offset Voltage Nulling

The contigura: anof Figure 2 will g ve atypieal Vor, ulling
range ol +15mY. If agmal &7 adjustmaent rangs 15 tesired
resistor values 131 and B2 can be increascd acroraing v
For example. al 81 = 3 BkL), the agjustmen: raige 14
15y, Since ping 1ana 3 are not part of the signa path,
AC craracienstics are lnft andisturoed

[ l

Salance

Balance

i

Frgure . Vs Nuilng Mothod for MaXk108

Simpffod Scihednale T MAXI8A98 o Daiad o o

MNMAXIA
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MAX408/428/448

Single/Dual/Quad High-Speed, Fast-Settling,
High Output Current Operational Amplifier

OPEN LOOF FREQUENCY RESPONSE o
R2 = 2K
20 4o 80 200 400 800
\ I T I
20 g BL=2K 60
b1 .
— /’ C| = 50pH] -
o 15 N - 120 =
. AN &
> -« @©
< o \\ \\ 180 5
s e Ay, L2 o
ig 5 ] LG =580pFlhag &
o ©
N ,/ 300 &
5 - - R =500
] R = 50¢) L. H
a Av, Y 2ol =
o 5 CL=%F ?L'5£:F 380 B0/ €y = {1+ R2ZR1) =3 VWV
ev: I I [ 1
10MHz 100MHz 1GHz Eﬂ.
A --nu|l=l
CLOSED LOOP FREQGLENCY RESONSE
Ry= 1K Ry=2K Ry = %
2 4 8 20 40 80 200 800 C[ - 50pF
1
20 Av RL_ 500
%‘ ) CL 5pF -
. ] A=K o
< C[ = 50pF[] 2
=== 3
< 5 \ 90 F
I &
2 S RL-500 N, 135 3
- n "¢ =50F H 180 o
Z L T TINN 225
o 5 o R =2K 27¢
C( = 50pF] 315
-10 I 1T 1T 1
1MHz 10MHZ 100MHz 1GHz ['H.--u.-.-
Fraquency e R R =
Ry = 5082
CL: SpF
Smalt Signal Step Hesponse
Digure 2 Freguoncy and Time Doman Response Characteristios, Av = 2

w0 MAXIM




Single/Dual/Quad High-Speed, Fast-Settling,
High Output Current Operational Amplifier

CLOSED LOOP FREQUENCY RESPONSE

Cpp =2.50F Ry= 1K Rp=2K
2 4 B 20 40 BO 200 80O
20
2K o
- j 15 A RL=2K 3
: = ¥ C| = 50pFl— &
1K =CiN EERT 0 =
=5pH I &5 45
= CL =3 5 90 @
. N R €o 3 & 135%
T 0 f 1804
RL=500 225
e 8 L
IN 4 3 5 AV, C( - 5pF 270
1 I I 315
o [T T T TI1%
1MHz 16MHZ 100MHz 1GHz
Frequancy

Small Signal Step Response

Fupiare 4 Hespange Cligiacionstics wih inoul Folo Cancoralon Av - 4

NAXIMN "
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MAX408/428/448

Single/Dual/Quad High-Speed, Fast-Settling,
High Output Current Operational Amplifier

_ Ordering Information {continued)

PART TEMF. RANGE PACKAGE*
MAXA4ZBACEA UGt -/0C 8 Lead P astic 2IF
MAXAZRAC A C'Cte ~70C 8 _ead CERDIP

MAXAZEACEA oGt - 700 8 Lead Small Dutl "lé
MAX2GAC Y DGl <700 8Lead 10-99 Metal Can
MAXAZBOTS Dt -707  8lead Mastoc IR
MAXAZBCIA UGClo-/0C  8_wud CERDIP
MAXA28CEA C'Cto -70°C 8 Lead Small Sutl ne
MAXAHCTV UCtn-70C 8 Load 10 90 Motal Can
MAX4PRLID 0CGte-700 Do

RAXAPEMA LECwe -"20'C 8 esaCFRTIP
MAXAZBMTY BRCHn - 25T Bl ead TO-99 Matal Gan
MAX44BACFD  CGlo .70 0 14 Load Pasic P
MAXAISACD CCto -70C 14 _sad CERDIP
MAX44BACSD UGt 700 14 Leac Smal ouline

MAXANSCFD CCte =70 0 14 Lead F azuc SIF
MAXAIECID 00w 7000 14 _ead CLRBEIP
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