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Single/Dual/Quad High-Speed, Fast-Settling, 

High Output Current Operational Amplifier 
General Description 

The MAX408/428/448 are high speed general purpose 
monolithic operational amplif iers in a single, dual or quad 
package, that are useful for signal f requencies extending 
into the video range These Op Amps function in gain 
configurations greater-than or equal-to 3. High output 
current allows large capacit ive loads to be driven at high 
speeds. 

Open- loop voltage gain of 10k V/V and high slew rate of 
90V/(is make the MAX408/428/448 ideal for analog am-
plification and high speed signal processing. 100MHz 
gain bandwidth and a ±0.1% settling t ime of 150ns make 
each amplifier ideal for fast data conversion systems. 

±50mA output current capabil i ty allows the amplifiers to 
drive terminated transmission lines of 50LI with ampli-
tudes of 5V peak-to-peak. 

Along with the high speed and output drive capabil i ty, a 
35nA offset current and tr immable offset voltage make 
the MAX408/428/448 optimal for signal condit ioning ap-
plications where accuracy must be maintained. 

Applications 

Features 
• Fast Settling Time: +0.1% in 150ns 

• High Slew Rate: 90V/|js 

• Large Gain Bandwidth: 100MHz 

• Full Power Bandwidth: 4.8MHz at 6V p-p 

• Ease of Use: Internally Compensated for 
ACL > 3 with 50' - 60' Phase Margin 

• Large Output Current: ±50mA 

• Low Supply Voltage Operation: ±4V 

• Wide Input Voltage Range: Within 1.5V of V+ 

and 0.5V of V" 

• Minimal Crosstalk: >90dB Separation 
(MAX428/448) 

• Short Circuit Protection 
Ordering Information 

Video Amplif iers 

Test Equipment 

Waveform Generators 

Video Distribution 

Pulse Amplif iers 

PART TEMP. RANGE PACKAGE* 
MAX408ACPA 0 C to + 70 C 8 Lead Plastic DIP 
MAX408ACJA 0 C to + 70 C 8 Lead CERDIP 
MAX408ACSA 0 C to +70 C 8 Load Small Outline 
MAX408ACTV 0 C lo +70 C 8 I cad TO-99 Metal Can 
MAX408CPA 0 C to +70 C 8 Lead Plastic DIP 
MAX408CJA 0 C to +70 C 8 Lead CERDIP 
MAX408CSA 0 C to +70 C 8 Lead Small Outline 
MAX408CTV 0'C to +70 C 8 Lead TO-99 Metal Can 
MAX408C/D 0 C to 70 C Dice 
MAX408MJA -55 C to +125 C 8 Lead CFRDIP 
MAX408MTV -55 C to + 125 C 8 Lead TO-99 Metal Can 

1Ordering Information continued on Inn! page.) 
'Contact factory tor availability of 20 Lead LCC 
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Single/Dual/Quad High-Speed, Fast-Settling, 
High Output Current Operational Amplifier 
A B S O L U T E M A X I M U M R A T I N G S - M A X 4 0 8 
Supply Voltages ±6V 
Differential Input Voltage ±9V 
Common Mode Input Voltage IVsl -0.5V 
Power Dissipation (Note 1) 450mW 
Output Short Circuit Current Duration (Note 2) Indefinite 

Note 1 : Power derating above TA = 70 C to be based on a 
maximum junction temperature of 1 5 0 ° C and the thermal resis-
tance factors in the chart below 

PKG OJCCC/W) BJA CC/W) T c f C ) Ta ( 'C ) 
• IP, CERDIP 75 180 110 70 
SOIC 115 180 95 70 
TO-99 115 150 95 30 

Operat ing Temperature Range: 
Commercia l (MAX408AC. C) 0 C to + 70 C 
Military (MAX408M) . -55 C 10+125 C 

Storage Temperature Range -65 C to +150 C 
Lead Temperature (Soldering, 60 seconds) 300 C 

Note2 : Continuous short circuit protection is al lowed lor the case 
and ambient temperatures in the chart below 

E L E C T R I C A L C H A R A C T E R I S T I C S - M A X 4 0 8 (Vs = ±5V, T A = 25 C unless otherwise noted.) 

PARAMETER SYMBOL CONDITIONS M A X 4 0 8 C M A X 4 0 8 A C 
MIN TYP MAX MIN TYP MAX 

MAX408M 
MIN TYP MAX 

Input Offset Voltage Vos 
TA - 25 C 5 12 3 6 
0 'C < TA < 70 'C 8 16 5 10 
-55 C < T A < 125 C 

3 6 
mV 

6 12 

Average Offset 
Voltage Drift AVos/AT O'C < TA < 70' C 20 20 

-55 C < TA < 125'C 15 ^ V / C 

Input Bias Current IB 650 1100 650 1100 650 1100 nA 

Input Offset Current I OS 

TA - 25 C 35 120 35 120 
0 'C < T a < 70 C 70 200 70 200 
-55 'C < TA < 125 C 

35 120 
nA 

70 300 

Input Common Mode Range VcM 
+ 3 +3.5 +3 +3 5 
-4 -4.5 -4 -4.5 

»3 +3.5 
-4 -4.5 v 

Differential Input Resistance RIND (Note 1) 3 10 3 10 3 10 M i l 

Common Mode 
Input Resistance RINC (Note 1) 4 8 4 8 4 8 MS! 

Differential Input Capac i tance C I N D 2 2 2 PF 

Common Mode 
Input Capat icance C I N C 3 3 3 pF 

Input Voltage Noise E N 
BW = 10Hz 

to 100kHz 12 12 12 [ . IVMM: 

Open Loop Voltage Gain Av Voui = ± 3 V , 
RL = 2 k U 

2 5 5 10 5 10 V/mV 

Output Voltage Swing VoiJT 
R L = 2k 52 

RL = 51U 
±3.5 
±2.0 ±2.4 

±3.5 ±3 5 
±2.5 ±2 7 ±2.5 ±2.7 V 

Power Supply Current Is Ta = 25 C 7 10 7 10 7 10 rnA 

Common Mode Rejection Ratio CMRR VCM = ±2V 60 70 60 70 60 70 dB 

Power Supply Rejection Ratio PSRR AVPS = ±0.5V 60 66 60 66 60 66 dB 

Slew Rate (Note 1) SR 10-90% of Leading 
Edge (Figure 1) 60 90 60 90 60 90 V/|js 

Settling Time ts 
To ±0.1% (±4mV) 
of Final Value 
(Figure 1)(Note 1) 

150 200 150 200 150 200 ns 

Gain Bandwidth Product GBW 100 100 100 M H / 

Note 1 : Not tested, guaranteed by design 
2 > n y ] X i > n 



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

A B S O L U T E M A X I M U M R A T I N G S - M A X 4 2 8 
Supply Voltages ±6V 
Differential Input Voltage ±9V 
Common Mode Input Voltage IVsl-0.5V 
Power Dissipation (Note 1) 450mW 
Output Short Circuit Current Duration (Note 2) Indefinite 

Note 1: Power derating above TA = 70"C to be based on a 
maximum junction temperature of 150 C and the fol lowing thermal 
resistance factors 

PKG ejcCC/W) 9JA (*C/W) 
DIP 75 " 180 
TO-99 ' " 115 150 

Operat ing Temperature Range 
Commercia l (MAX428AC. C) 0 C lo +70 C 
Military (MAX428M) -55 C to + 125 C 

Storage Temperature Range -65 C fo t 150 C 
Lead Temperature (Soldering. 60 seconds) 300 C 

Note 2: Continuous short circuit protection is al lowed on one 
amplif ier per time up to the fol lowing case and ambien l tempera-
tures: 

P K G Tc ( 'C ) T A ( C ) 

DIP ~ " 100 30 

TO-99 75 (Note 3) 
Note 3: Long duration shorts (>5 sec) will result in junction 
temperature exceed ing 150 C which may result in pari damage 

E L E C T R I C A L C H A R A C T E R I S T I C S - M A X 4 2 8 (Vs = ±5V, T A = 25 C unless otherwise noted.) 

PARAMETER SYMBOL CONDITIONS 
MAX428C 

MIN TYP MAX 
MAX428AC 

MIN TYP MAX 
MAX428M 

MIN TYP MAX 
UNITS 

Input Offset Voltage Vos 
TA = 25 C 
0 C < TA < 70 C 
-55 C < T A < 125 C 

5 12 
8 16 

3 6 
5 10 

3 6 

6 12 
mV 

Average Offset 
Voltage Drift AVos/AT 

0 C < T a < 7 0 C 
-55 C < TA < 125 'C 

20 20 
15 MV/C 

Input Bias Current IB 

TA = 25 C 
0 C < T a < 70 C 
-55 C < T a < 125 C 

650 1100 
1700 

650 1100 
1700 

650 1100 
1700 
2200 

mA 

Input Offset Current los 35 120 35 120 35 120 nA 

Input Common Mode Range VcM 
+ 3 +3.5 
-4 -4.5 

+3 +3.5 +3 +3.5 
-4 -4.5 -4 -4 5 V 

Differential Input Resistance R I N D (Note 1) 3 10 3 10 3 10 MS2 

Common Mode 
Input Resistance R I N C (Note 1) 4 8 4 8 4 8 M i l 

Differential Input Capac i tance CLND 2 2 2 pi 

Common Mode 
Input Capat icance CLNC 3 3 3 pF 

nput Voltage Noise eu 
BW = 10Hz 

to 100kHz 
12 12 12 (iV'iM: 

Open Loop Voltage Gain Av Voui = ±3V. 
R = 2kS2 

2 5 5 10 5 10 V/mV 

Output Voltage Swing Voui 
R L = 2kQ 
R I = 51U 

±3.5 
±2.0 ±2 4 

±3 5 
±2.5 ±2.7 

±3.5 
±2 5 ±2 7 1 

Power Supply Current Is TA = 25"C 15 20 15 20 15 20 mA 

Common Mode Rejection Ratio CMRR VCM = ±2V 60 70 60 70 60 70 dB 

Power Supply Rejection Ratio PSRR AVps = +0.5V 60 66 60 66 60 66 , dB 

Slew Rate (Note 1) SR 
10-90% of Leading 

Edge (Figure 1) b u y u 60 90 60 90 V/'MS 

Settling Time ts 
To ±0.1 % (±4mV) 
of Final Value 
(Figure 1) (Note 1) 

150 200 150 200 150 200 ns 

Gain Bandwidth Product GBW 100 100 100 M H / 

Note 1 : Not tested, guaranteed by design. 
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Single/Dual/Quad High-Speed, Fast-Settling, 
High Output Current Operational Amplifier 
A B S O L U T E M A X I M U M R A T I N G S - M A X 4 4 8 
Supply Voltages ±6V 
Differential Input Voltage ±9V 
Common Mode Input Voltage IVsl-0.5V 
Power Dissipation (Note 1) 550mW 
Output Short Circuit Current Duration (Note 2) Indefinite 

Note 1: Power derating above TA = 70"C to be based on a 
maximum junction temperature of 150'C and the thermal resis-
tance factors of 8 x = 75 'C/W and OJA = 150JC/W. 

Operat ing Temperature Range: 
Commercia l (MAX448AC, C) . . . . 0 C to +70 C 
Military (MAX448M) -55 C to + 125'C 

Storage Temperature Range -65 'C to + 150'C 
Lead Temperature (Soldering, 60 seconds) 300 C 

Note 2: Continuous short circuit protection is allowed on one 
amplifier per time up to case temperatures of 85 C and ambient 
temperatures of 30 C 

E L E C T R I C A L C H A R A C T E R I S T I C S - M A X 4 4 8 <VS = ±5V TA = 25 C unless otherwise noted.) 

PARAMETER S Y M B O L CONDITIONS 
MAX448C 

MIN TYP MAX 
MAX448AC MAX448M 

MIN TYP MAX MIN TYP MAX 
UNITS 

Input Offset Voltage 
T A = 25 'C 

Vos 0"C < T a < 70"C 
- 5 5 ° C < T a < 125'C 

5 12 
8 16 

3 6 3 6 
5 10 

6 12 
mV 

Average Offset 
Voltage Drift 

aw , , T 0 C < TA < 70 C 
AVos/AT -55 'C < TA < 125'C 

20 20 
15 P V / C 

Input Bias Current In 
T A = 25 C 
0 'C < T A < 70 C 
-55 C < T A < 125' C 

650 1100 
1700 

650 1100 
1700 

650 1 100 

2200 
nA 

Input Offset Current I OS 35 120 35 120 35 120 nA 

Input Common Mode Range VcM 
+ 3 +3.5 
-4 -4.5 

+ 3 +3.5 
-4 -4.5 

+ 3 +3.5 
-4 -4.5 V 

Differential Input Resistance RIND (Note 1) 3 10 3 10 3 10 M U 

Common Mode 
nput Resistance RINC (Note 1) 4 8 4 8 4 8 MS! 

Differential Input Capaci tance C I N D 2 2 PF 

Common Mode 
nput Capat icance C I N C 3 3 3 pl 

nput Voltage Noise ew BW = 10Hz 
to 100kHz 12 12 12 ( J V I M . 

Open Loop Voltage Gain A v V Q U I = ± 3 V , 
" V RI = 2kS2 2 5 4 10 4 10 V/inV 

Output Voltage Swing VoiJT 
R L = 2kU 
RL = 5 1 U 

±3 5 
±2.0 ±2.4 

±3 5 
±2.5 ±2.7 

±3.5 
±2.5 ±2.7 V 

Power Supply Current 
(All four amplif iers) Is T a = 25 'C 30 40 30 40 30 40 rnA 

Power Supply Rejection Ratio PSRR AVPS = ±0.5V 60 66 60 66 60 66 dB 

Common Mode Rejection Ratio CMRR VCM = ±2V 60 70 60 70 60 70 dB 

Slew Rate (Note 1) SR 10-90% of Leading 
Edge (Figure 1) 60 90 60 90 60 90 V/JJS 

To ±0.1 % (±4mV) 
Settling Time t s of Final Value 150 200 

(Figure 1) (Note 1) 
150 200 150 200 n s 

Gain Bandwidth Product GBW 100 100 100 ! MHz 

Note 1 : Not tested, guaranteed by design 

4 / k l y l X I V M 



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

A C C H A R A C T E R I S T I C S - MAX408 /428 /448 (Vs = ±5V, T A = 25 C unless otherwise speci f ied) 

PARAMETER S Y M B O L CONDIT IONS 
M A X 4 X X C 

MIN TYP MAX 
M A X 4 X X A C [ M A X 4 X X M 

MIN TYP MAX MIN TYP MAX 
UNITS 

Small Signal Rise/Fall Time M l e 0 = ±100mV 
10-90% (Figure 1) 

7 7 7 ns 

Full Power Bandwid th BWFP 
RL = 2kQ. C, = 50pF 
VOUT = 6Vp-p 

4 8 4.8 4.8 MHz 

A m p - A m p Crosstalk 
(MAX428/448) 

Input Referenced 
f = 10kHz -96 -96 -96 dB 

2K +1V 

Note that to properly measure es, amplifier and settle resistor ratios should be matched to 0.5% and probe capacitance • 35pF 

Figure 1A. Settling Time and Slew Rate Test Circuit 

Figure IB. Large Signal Response 

> V M X I > k l 5 



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

Typical Operating Characteristics 
(Vs = +5V TA = 25 C unless otherwise stated and apply for each individual op amp where applicable) 

INPUT BIAS CURRENT vs TEMPERATURE NORMALIZED OPEN LOOP GAIN vs TEMPERATURE 

-60 -40 -20 0 20 40 60 80 100 120 140 

Temperature (°C) 

SUPPLY CURRENT vs SUPPLY VOLTAGE 

10 

H i ; yjc I 
m ..—̂  

- n — 1 _ 
i i <=> i 

• — • — 

— 

3 4 5 

Supply Voltage (±V) 

INPUT OFFSET CURRENT vs TEMPERATURE 

-60-40 -20 0 20 40 60 80 100 120 140 

Temperature (°C) 

CD 
a 

-60 -40 -20 0 20 40 60 80 100 120 140 
Temperature (°C) 

OPEN LOOP GAIN vs SUPPLY VOLTAGE 

3 4 5 6 

Supply Voltage (±V) 

AMPLIFIER/AMPLIFIER CROSSTALK vs FREQUENCY (MAX428/448) 

2 4 8 20 80 200 800 2 4 8 20 80 
- 2 0 

-40 

£ -60 

I "SO 
cn o 
6 

- 1 0 0 

- 1 2 0 

It: 

1K 10K 100K 1M 
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10M 100M 
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Single/Dual/Quad High Speed, Fast Settling, 
High Output Current Operational Amplifier 

Typical Operating Characteristics (continued) 
MAXIMUM OUTPUT VOLTAGE SWING vs LOAD RESISTANCE MAXIMUM OUTPUT VOLTAGE SWING vs TEMPERATURE 

20 40 80 200 400 800 

0 
100 

Negative Swing 

Positive Swing -Positive Swing -

i o o n 
Load Resistance (ohms) 

1 ktJ 

s 

> 
Q. 
Q. 

L = 2K | 

R L= = 5 0 

-60 -40 -20 0 20 40 60 80 100 120 140 
Temperature (°C) 

SHORT CIRCUIT OUTPUT CURRENT vs TEMPERATURE 

120 
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60 
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20 

1 

1 

-60 -40 -20 0 20 40 60 80 100 120 140 

Temperature (°C) 

100 

10 

1.0 

EQUIVALENT INPUT NOISE vs BANDWIDTH 

200 800 2 4 8 20 4 0 80 200 800 

0.1 
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Ol RHP =°|_ 

Thermal Noise of -
10K Resistor 
Thermal Noise of -
10K Resistor 

80 

40 
20 

8 
4 

0.8 
0.4 

0 . 2 
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Bandwidth 

(Lower - 3dB Frequency = 10Hz) 

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

Typical Operating Characteristics (continued) 

OPEN LOOP FREQUENCY RESPONSE 

2 0 4 0 8 0 2 0 0 4 0 0 8 0 0 

CO 

o 

OPEN LOOP FREQ. RESPONSE, RL = 50U, CL = 50pF 

2 4 8 20 40 80 200 800 

35 
30 
25 
20 
15 
10 

5 
_ 0 
° c; o -o - -10 
8. -15 
o -20 

I , I 

J V > 
\\ 
U V 

180 0 

CO 
240 1 

CD W 

300 

360 
1 MHz 10MHz 100MHz 1GHz 

10dB PHASE MARGIN AND 10dB FREQ. vs TEMP. 
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10dB Freq uency I 

0 

— R L= 2 <L 
- C|_= 50pF -

40 

35 

30 

25 

-60 -40 -20 0 20 40 60 80 100 120 140 
Temperature (°C) 

O P E N L O O P F R E Q . R E S P O N S E , RL = 2 K L I , C L = 5 0 p F 

2 4 8 20 40 80 200 800 
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30 
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15 
10 
5 
0 

-5 
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-15 
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Single/Dual/Quad High-Speed, Fast-Settling, 
High Output Current Operational Amplifier 

Application Information 
AC Characteristics 

The 3 5 M H z 10dB c rossove r po in t of the M A X 4 0 8 / 4 2 8 / 4 4 8 
is a c h i e v e d w i thout f eed f o rwa rd c o m p e n s a t i o n , a tech-
n ique w h i c h c a n p r o d u c e long tai ls in the recovery cha r -
acter is t ic . The s ing le po le rolloff fo l lows the c lass ic 
2 0 d B / d e c a d e s lope to f r e q u e n c i e s a p p r o a c h i n g 5 0 M H z 
The 10dB (3.2V/V) p h a s e m a r g i n of 50°, even wi th a 
c a p a c i t i v e load of 50pF , g i ves s tab le a n d p r e d i c t a b l e 
p e r f o r m a n c e d o w n to non- inver t ing ga in con f i gu ra t i ons 
of app rox ima te l y 3V/V ( inver t ing ga ins of -2V/V). At fre-
q u e n c i e s b e y o n d 5 0 M H z , the 2 0 d B / d e c a d e s lope is 
d i s t u r b e d by an ou tpu t s t age zero , the d a m p i n g factor of 
w h i c h is d e p e n d e n t u p o n the RL, CL load comb ina t i on . 
This resul ts in loss of ga in m a r g i n (ga in at loop p h a s e = 
360") at f r e q u e n c i e s of 70 to 1 0 0 M H z w h i c h at a ga in 
m a r g i n of 5 d B (RL = 2K, CL = 5pF) resul ts in a peak in the 
ga in of 3 ampl i f ie r con f i gu ra t i ons as s h o w n in F igures 3 
a n d 4. 

F igure 3 s h o w s a b low up of the o p e n loop cha rac te r i s t i cs 
in the 10MHz to 2 0 0 M H z f r e q u e n c y range, as wel l as the 
c o r r e s p o n d i n g c l o s e d loop cha rac te r i s t i cs for a ga in of 3 
non- inver t ing ampl i f ie r at s imi lar l oad cond i t i ons . It 
s h o u l d be no ted that the o p e n loop charac te r i s t i c d o e s 
not show the add i t i ona l p h a s e shift c o v e r e d by the input 
c a p a c i t a n c e po le This is why the c l o s e d loop p e a k i n g 
at 30 to 4 0 M H z is g rea ter than wha t w o u l d be e x p e c t e d 
f rom the 50 to 60 d e g r e e s of p h a s e marg in i nd i ca ted by 
the o p e n loop charac te r i s t i cs . C o r r e s p o n d i n g smal l s ig-
nal s tep r e s p o n s e charac te r i s t i cs show w e l l - b e h a v e d 
pu lse w a v e f o r m s wi th 16 -33% overshoot . 

The input c a p a c i t i v e po le c a n be neut ra l i zed by a d d i n g 
a f e e d b a c k c a p a c i t o r to R2 The va lue of c a p a c i t a n c e is 
se l ec ted a c c o r d i n g to RI CIN = R2CFB. whe re C IN is the 

s u m of the c o m m o n m o d e a n d d i f ferent ia l input c a p a c i -
t a n c e = 5pF, For R 2 = 2R1, CFB = CIN/? 2 5 p F 

F igure 4 s h o w s the resul ts of this f e e d b a c k capac i t o r 
add i t ion . Neut ra l iz ing the input c a p a c i t a n c c d e m o n -
st rates the p e a k i n g that c a n result f rom the loss of ga in 
marg in at 70 to 100MHz . As the load t ime cons tan t 
(RLCL) i nc reases the p e a k i n g ge ts p rog ress i ve l y w o r s e 
= 6 d B at RL = 2K, CL = 50pF. The s tep r e s p o n s e wave-
fo rms are as e x p e c t e d wi th a very s t rong 8 8 M H z r ing 
b e i n g exh ib i t ed at RL = 2K, CL = 5 0 p F a n d no overshoo t 
at RL = 5012, CL = 5pF, 

Layout Considerations 
As wi th any h i g h - s p e e d w i d e b a n d ampl i f ie r , cc r ta in lay-
out c o n s i d e r a t i o n s are n e c e s s a r y to ensu re s tab le oper -
at ion. All c o n n e c t i o n s to the ampl i f ie r shou ld remain as 
shor t as poss ib le , a n d the p o w e r supp l i es b y p a s s e d wi th 
0.1( jF c a p a c i t o r s to s ignal g r o u n d It is s u g g e s t e d that a 
g r o u n d p lane b e c o n s i d e r e d as the best m e t h o d for 
ensu r i ng stabi l i ty b e c a u s e it m in im izes stray i n d u c t a n c e 
a n d u n w a n t e d c o u p l i n g in the g r o u n d s igna l pa ths . 

To m in im ize c a p a c i t i v e e f fec ts , resistor va lues s h o u l d be 
kept as smal l as poss ib le , cons is ten t w i th the app l i ca t i on . 

MAX408 O f f s e t Voltage Nulling 
The con f i gu ra t i on of F igure 2 will g i ve a t yp ica l Vos nu l l ing 
r a n g e of ±15mV. If a smal ler ad |us tmen t range is des i red , 
resistor va lues R1 a n d R2 c a n be i n c r e a s e d a c c o r d i n g l y 
For e x a m p l e , at R1 = 3 6kU, the ad j us tmen t r a n g e is 
±5mV. S ince p ins 1 a n d 5 are not part of the s igna l pa th , 
A C cha rac te r i s t i c s are left u n d i s t u r b e d . 

Balance Balance 

Figure 2. Vos Nulling Method for MAX408 

V I / M X I V k l 

Simplified Schematic. For MAX428/448 omit balance pins. 
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Single/Dual/Quad High-Speed, Fast-Settling, 
High Output Current Operational Amplifier 

OPEN LOOP FREQUENCY RESPONSE 

Frequency 

CLOSED LOOP FREQUENCY RESONSE 

R 1 = 1K, R 2 = 2 K 

2 4 20 40 80 200 800 

Av R L = 5 0 S MV> r.i -RoF Av R L = 5 0 S MV> r.i -RoF 

A v R L = 2 K " 
C l = 50pF" 

A v R L = 2 K " 
C l = 50pF" 

v \ \ 
0, Hl_=50Q 

L C|_=5pF \ 
Rl - 1 

' C|_= 50pF 
M i l 

0 
45 
90 
135 
180 
225 
270 
315 

1 MHz 10MHZ 100MHz 1GHz 

Frequency 

R2 = 2K 

R L = 5 0 Q 
C L = 5 p F 

Smal l Signal Step Response 

Figure 3. Frequency and Time Domain Response Characteristics Av = 3 
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Single/Dual/Quad High-Speed, Fast-Settling, 
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Figure 4 Response Characteristics with input Pole Cancellation, Av = 3 
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Ordering Information (continued) 
PART TEMP. RANGE PACKAGE* 

MAX428ACPA O'C to + 70 C 8 Lead Plastic DIP 
MAX428ACJA O'C to + 70'C 8 Lead CERDIP 
MAX428ACSA 0"C to + 70'C 8 Lead Small Outline 
MAX428ACTV 0"C to + 70'C 8 Lead TO-99 Metal Can 
MAX428CPA O'C to +70 C 8 Lead Plastic DIP 
MAX428CJA O'C to + 70"C 8 Lead CERDIP 
MAX428CSA O'C to + 70'C 8 Lead Small Outline 
MAX428CTV O'C to +70 C 8 Lead TO-99 Metal Can 
MAX428C/D O'C to +70 C Dice 
MAX428MJA -55"C to +125 C 8 Lead CERDIP 
MAX428MTV -55"C to +125 'C 8 Lead TO-99 Metal Can 
MAX448ACPD O'C to +70 C 14 Lead Plastic DIP 
MAX448ACJD O'C to +70"C 14 Lead CERDIP 
MAX448ACSD O'C to +70 C 14 Lead Small Outline 
MAX448CPD 0"C to +70' C 14 Lead Plastic DIP 
MAX448CJD O'C to +70'C 14 Lead CERDIP 
MAX448CSD O'C to +70 C 14 Lead Small Outline 
MAX448C/D O'C to +70'C Dice 
MAX448MJD -55'C to +125 C 14 Lead CERDIP 

'Contact factory for availability ol 20 Lead LCC 
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