r AMC2244/AMC2344/AMC2444

!J A D D t e k DuaL/Triple/Quap Low-Power 60MHz

www.addmtek.com UNITY-GAIN STABLE OP AMPLIFIERS

DESCRIPTION FEATURES

The AMC2244/AMC2344/AMC2444 are dual, m 60MHz Gain-Bandwidth Product.
triple and quad versions of the high speed, low power, m Low Supply Current, 7mA (per Amplifier) at

and low cost monolithic operational amplifiers. These V=%15V.
devices consume only 7mA of supply current per m Wide supply range, £2V to 18V dual-supply, 2.5V
amplifier to achieve the performance of unity gain stable, to 36V single-supply.

270V /us slew rate and 60 MHz gain- bandwidth product.

The power supply operating range is from £18V
down to as low as +2V. For single-supply operation, the
AMC2244/AMC2344/AMC2444 operate from 36V

down to 2.5V. Stable with unlimited capacitive load.

The AMC2244/AMC2344/AMC2444 also features Wide output voltage swing, £13.8V with Vg=%15V,
an extremely wide output voltage swing. The maximum R;=10002, and 3.9V/0.2V with VS=+5V, R;=500L2.
output voltage swing is £13.8V with Vs =15V and RL= g 1,ow cost, enhanced pin-pin Compatible to the
1000Q. Furthermore, for single-supply operation at +5V, AD827/AD828/AD8073, EL2244/EL2444C &

High slew rate =270V/ps.

Fast Settling = 80 ns to 0.1 % for a 10V Step.

Low Differential Gain = 0.04% at Ay=12, R;=150€.
Low Differential Phase = 0.15° at Ay=12, R;=150Q.

output voltage swing is from 0.2V to 3.9V with Ry = TSH72/TSH74/TSH112/TSH114 LT1229/L.T1230.
500Q2.
APPLICATIONS PACKAGE PIN OUT
m High Speed Sample-and-Hold
. . . ne o ' out4  ouT 1o ko oUT 4
® High Speed Signal Processing 41 ; o5 o v NG OO 'O N 4 IN -1 £ T IN -4
= ADC/DAC Buffer N -1 7 ouT 2 NEC OO F1 IN +4 IN +1 (3 IN +4
m Video Amplifiers i v+ 05 F V- Ve Vv
. .P IN +1 m N2 e o I +3 IN +2 0 1IN +3
m  Active Filters/Integrators v. mIN+2 | o 'O N -3 IN -2 OO 1IN -3
m Pulse/RF Amplifiers OUT 2 M M ouT 3 OuUT 2 ™ [ ouT 3
m STB(Set-Top Box)
AMC2244 (Dual) AMC2344 (Triple) AMC2444 (Quad)
8-Pin DIP / 14-Pin DIP / 14-Pin DIP /
8-Pin S.O.I.C. 14-Pin S.O.1.C. 14-Pin S.O.I.C.
(Top View) (Top View) (Top View)
ORDER INFORMATION
M DM Plastic S.0.I.C. N Plastic DIP DM Plastic S.O.I.C.
Ta CC) 8-Pin 14-Pin 14-Pin
AMC2244M AMC2244DM AMC2344N/AMC2444N |AMC2344DM/AMC2444DM
0to70
AMC2244MF(Lead Free) AMC2244DMF(Lead Free) AMC2344NF(Lead Free) | CtapMIAMCH4DME

Note : 1.All surface-mount packages are available in Tape & Reel. Append the letter “T” to part number (i.e. AMC2244DMT ~ AMC2344DMT or
AMC2444DMT).
2.The letter “F” is marked for Lead Free process as AMC2444NF - AMC2444DMF(Lead Free).
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!E ADDtek AMC2244/AMC2344/AMC2444

SIMPLIFIED SCHEMATIC (PER AMPLIFIER)

v+ [
O
IN+ L]
L]ouTt
IN- [} b
© O
<
V- ] %
ABSOLUTE MAXIMUM RATINGS (Note 1)
Supply Voltage, Vg + 18V or 36V
Input Voltage, Vv + Vg
Differential Input Voltage, d Vv + 10V
Operating Junction Temperature Range, T; (max) 150°C
Storage Temperature Range -65°C to 150°C
Lead Temperature (soldiering, 10 seconds) 260°C
Note 1: Exceeding these ratings could cause damage to the device. ~All voltages are with respect to Ground. Currents are positive into,
negative out of the specified terminal.
THERMAL DATA
M PACKAGE:
Thermal Resistance-Junction to Ambient, 0 ;5 ‘ 95°C /W
DM PACKAGE:
Thermal Resistance-Junction to Tab, 01 ‘ 125°C /W
N PACKAGE:
Thermal Resistance-Junction to Ambient, 0 ;5 ‘ 70°C /W
D PACKAGE:
Thermal Resistance-Junction to Tab, 01 ‘ 110°C /W

Junction Temperature Calculation: Tj=Ta+ (Pp X 0;4).
The 6,, numbers are guidelines for the thermal performance of the device/pc-board system.
All of the above assume no ambient airflow.
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N ADDtek

AMC2244/AMC2344/AMC2444

DC ELECTRICAL CHARACTERISTICS

Unless otherwise specified, these specifications apply the operating ambient temperatures T, = 25°C, Vg =% 15V,

Ry = 1000L2.
. AMC2244/2344/2444 )
Parameter Symbol Test Conditions - Units
Min | Typ | Max
0.5 4.0
Input Offset Voltage Vos mV
Ta=0°C - 70°C (Note 1) 9.0
Average Offset Voltage Drift TCVos 10.0 uv/eC
Vg=1 15V 2.4 8.2
Input Bias Current Ig > LA
Vs==£5V 2.4
V=% 15V 50 300
Input Offset Current Ios 5 nA
Vg==£5V 500
Average Offset Current Drift TClog 0.3 nA/°C
Vg=% 15V, Vour =% 10V, R, = 1000Q 800 | 1500
Open-Loop Gain AvyoL |Vs==x5V, Vour=%£2.5V, R =500Q 1200 VIV
VS == 5\/, VOUT =t 25V, RL =150Q 1000
Power Supply Rejection Ratio PSRR [Vg=+5Vto+ 15V 60 80 dB
Common Mode Rejection Ratio | CMRR |V =+ 12V, Vour = 0V 70 90 dB
Vs=x 15V +14.0
Common Mode Input Rang CMIR [Vg=+5V +4.2 A%
Vg=+5V 4.2/0.1
Vg=% 15V, R = 1000Q +13.4|+13.8
Vs== 15V, Ry = 500Q +122|+13.6
Output Voltage Swing Vour |Vs=15V, R =500Q +34 | +£39 v
Vs==£5V, R =150Q2 +3.6
Vg=+5V, R =500Q2 3.6/0.4{3.9/0.2
. 40 75
Output Short Circuit Current Isc mA
Ta=0°C - 70°C (Note 1) 35
Vs== 15V, No Load 7.0 8.2
Supply Current Ig 3 » o Loa mA
Vs == 5V, No Load 5.6
. Differential 150 kQ
Input Resistance Ry
Common-Mode 15 MQ
Input Capacitance Cn |Ay=+1@ 10MHz 1.0 pF
Output Resistance Rour [Av=+1 50 mQ
Dual Suppl +2.0 +18.0
Power Supply Operating Range | PSOR .u PP A%
Single Supply 2.5 36.0
Notel: The parameter is guaranteed (but not tested) by design and characterization data.
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!E ADDtek AMC2244/AMC2344/AMC2444

AC ELECTRICAL CHARACTERISTICS

Unless otherwise specified, these specifications apply the operating ambient temperatures T, = 25°C, Vg =% 15V,
Av = +1, RL =1000Q2.

. AMC2244/2344/2444 .
Parameter Symbol Test Conditions - Units
Min | Typ | Max
Ay=+1 120
Ay=- 60
Vg==x 15V, =
-3dB Bandwidth (Vour = 0.4V) | BW |5 Av=+2 60 MHz
Ay=+5 12
Ay=+10 6
VS == 5\/, AV =+1 80
Vg=£15V
Gain Bandwidth Product GBWP — 00 MHz
Vs=15V 45
Phase Margin PM |R.=1kQ, C =10 pF 50 °
Channel Separation f=5MHz 85 dB
Vs == 15V, Ry = 1000Q 208 | 270
Slew Rate (Note 1) SR s L V/us
Vs==%5V, Ry =500Q 166
. Vs=1 15V 333 | 43
Full Power Bandwidth (Note 3) |FPBW 3 MHz
Vs =+ 5V (Note 2) 10.6
Rise Time, Fall Time t, tr 0.1V Step 3.0 ns
Overshoot 0.1V Step 20 %
Propagation Delay tpp 2.5 ns
. . Vs==x 15V, 10V St 80
Settling Time (to 0.1%, Ay =+1)| ¢, ) £p ns
Vs=x5V, 5V Step 60
Differential Gain (Note 2, 4) dG |NTSC/PAL 0.04 %
Differential Phase (Note 2, 4) dP INTSC/PAL 0.15 °
Input Noise Voltage (Note 2) eN |[10kHz 15.0 nV/VHz
Input Noise Current (Note 2) iN |[10kHz 1.5 pA/NHz
Note 1: Slew rate is measured on rising edge.
Note 2: The parameter is guaranteed (but not tested) by design and characterization data.
Note 3: For VS =+ 15V, VOUT = 20 VPP. For VS =+ 5V, VOUT = 5 VPP. Full power bandwidth is based on slew rate measurement using:
SR/(Z’II X VPEAK)
Note 4: Video performance measured at Vs ==+ 15V, Ay = +2 with 2 times normal video level across Ry = 150Q2. This corresponds to standaard

video levels across a back-terminal 75Q load.
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!E ADDtek

AMC2244/AMC2344/AMC2444

CHARACTERIZATION CURVES

Tek {Z1F | | | Tek {Z1F | — 1
- . - : v A 100V . ” " g " ]a: 7.48v
VCC = +-5V, R.= 1KQ E 1@ -s00mv VCC=+-5V,Ri=1KQ + {a: 352V
Av =1, Input=1Vpp, 10Mhz LAV=1Input=+38Vpp .. ... ]
Ch2 4858
PRl P o S8 W o B O A NS S S TP
[ 2 FAT N .......................................... Pl e L
: 5 SO, S RO, SO S 4
Input ] ;
5E 7 D A . S S
] Input
Chil Soomy R So0mv— TWa0-0ms] A Chi o 20.0mY Chil 200V e 2007 &M 100ns] Al Ch1 & 160mv
Unit Gain Stable Performance Output Voltage Swing at +-5V VCC
Tek {E1- | 1 | Tek{Z1F | i |
Iﬁ Al 692mV N i A 700mv
o) 15 5amy . . v . . . 15 roomy
E 1A 56.0ns I R 1A: 57.2ns
q@: 53.2ns Input 1@: —7.60ns
........ HH I I VO AP 4 Output :
bbb oot el
Input ! -
ot ; N R
. . B H
plowy ol ||\ g
VCC=+15V,Rp=1KQ o | VCC = +15V, Ri= 1KQ! -
 Av=1, Input=0.7Vpp : Av=LInput=07Vpp i*
Chil_200mv 200mv__ |M[20.0ns] A Ch1 4 360mV| Ch1l_z200mv 200mv__ |M[20.0ns] A] Ch2 % 360mV]
QOutput Rising Edge Performance QOutput Falling Edge Performance
Tek (Z1E | [ u; ] Tek (Z1E | ﬁ; 1
A 810mv Al 810my
VCC = +-15V, R,= 1KY + ®  420my VCC =+-15V, R,= IKQ | @ azomv
- Av=2,Input=04Vpp,IMhz. ... ©....0....0....] .. Av = 2, Il_lput = 0.4Vpp, 10_Mhz: .....................
_____ Output 7 5. s L N A NOutput S e N AN
22 P
...... Input* R T AT AT A
ﬁ\ ................................................ ﬁ\ ...........................................
Chil 200mv_ &EgF 500mv &M[400ns] A\'ém'fﬁéc'l{n'v Ch] Toomy Bw SoomY M|40=.(lns| =A\ Th1 ~ 164mv
Output Swing at 1Mhz, Av=2 Output Swing at 10Mhz, Av=2
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AMC2244/AMC2344/AMC2444

CHARACTERIZATION CURVE

Tok ${7 | s Trig'd Tek (§.1 | : = :
A 308V
< : v @ 1.98V
............. Outpm Ourput
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______________________________________________________________ [ 2 - S ST RO AL AUDAIY VNI UV S
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Input Input
i % Y A TN ST . WY SR D A
VCC = +-15v, Ri= 1KQ WV'C'C . '-i--'l'S'V' RL._. iKQ ..... SN W
Av=2, Input—O4Vpp, 15Mhz Av = 10, Input—04Vpp, 1Mhz . .
Chil 200mv —WRE] 500y =M 20.-0ns] A Chi 7 164mv. Chil Z00mv WEIE T.00 V&M 300ms] Al ChT 7 T64mv
Output Swing at 15Mhz, Av=2 Output Swing at 1Mhz, Av=10
Tekigil | = I Tek £ | =
. Ar AR AR 1a: 1.92v v Ja: 688V
: la: 100w ; la: 2.92v
Qutput ......................................... P Output/ . © . 1.0 LT
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VCC +-15V RL_ IKQ £ SR NN Ve +-15V RL_ g B
- Av =10, Input —_0 4Vpp, 6Mhz | o Av =1, Input =8Vpp, 10Mhz :
Chil Z00mv_ & 1.00v &M 100ns] A T Team Chil 2.00V SEE 2007 &MA40.0ns] A| Shi 7 Teomy]

Output Swing at 6Mhz, Av=10

Large signal Qutput Swing aat 10Mhz, Av=1

Copyright © 2006 2006 ADDtek Corp.

DD006_E -- JUNE 2006



!E ADDtek AMC2244/AMC2344/AMC2444

APPLICATION INFORMATION

Product Description

The AMC2244/AMC2344/AMC2444 are low-power wideband monolithic operational amplifiers implemented with a
classical voltage-feedback topology. This allows them to be used in a variety of applications where current-feedback
amplifiers are not appropriate. For example, a capacitor to be placed in the feedback path, making it an excellent
choice for applications such as active filters, sample-and-holds, or integrators. Similarly, because of the ability to use
diodes in the feedback network, the AMC2244/AMC2344/AMC2444 are an excellent choice for applications such as
fast log amplifiers.

Power Dissipation

In order to prevent the junction temperature to exceed 150°C , it is important to calculate the maximum junction
temperature (T),x) for all applications to determine if power-supply voltages, load conditions, or package type need
to be modified such that the AMC2244/AMC2344/AMC2444 remain in the safe operating area. These parameters are
related as follows:

Timax = Tmax T (074 PDmaxtotal)
Where PDmaxtotal is the sum of the maximum power dissipation of each amplifier in the package (PDmax).

PDmax for each amplifier can be calculated as follows :
PDmax= (2 x Vg X Ismax T (Vs = Voutmax) X ( Voutmax /RL))
where:
Tmax =Maximum Ambient Temperature
0;4 = Thermal Resistance of the Package
PDmax = Maximum Power Dissipation of 1 Amplifier
Vg = Supply Voltage
Ismax = Maximum Supply Current of 1 Amplifier
Voutmax = Maximum Output Voltage Swing of the Application
R; = Load Resistance
To serve as a guide for the user, we can calculate maximum allowable supply voltages for the example of the video
cable-driver below since we know that Ty, = 150°C, Tpax = 75°C, Ismax = 8.2 mA, and the package 0;5s are shown in

Table 1. If we assume (for this example ) that we are driving a back-terminated video cable, then the maximum
average value (over duty-cycle) of Vymax 1S 1.4V, and Ry = 1500, giving the results seen in Table 1.

Table 1
Device Package 05a PDmax @ Tax Max Vg
AMC2244M 8P DIP 95°C /W 0.789W @ 75°C +16.6V
AMC2244DM 8P SOIC 125°C /W 0.600W @ 75°C +12.1V
AMC2344N/AMC2444N| 14P DIP 70°C /W 1.071W @ 75°C +11.5V
AMC2344D/AMC2444D| 14P SOIC 110°C /W 0.682W @ 75°C +7.5V
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!E ADDtek AMC2244/AMC2344/AMC2444

APPLICATION INFORMATION (CONTD.)

Single Supply Operation

The AMC2244/AMC2344/AMC2444 have been designed to operate over a wide input and output voltage range.
However, the AMC2244/AMC2344/AMC2444 are also suitable for single-supply operation. With a 5V supply and Ry
= 5004, the output voltage swing is from 200mV to 3.9V, this results in a 3.7V output swing on a single 5V supply.
The single supply operation range is from as high as 36V to 2.5V. For a single 2.5V supply application, the output
swing can still have 1Vpp.

Gain-Bandwidth Product and the-3 dB Bandwidth

The gain-bandwidth product of AMC2244/AMC2344/AMC2444 is 60 MHz while using only 7mA of supply current
per amplifier. For gains greater than 4, their closed-loop —3 dB bandwidth is approximately equal to the
gain-bandwidth product divided by the noise gain of the circuit. For gains less than 4, higher-order poles in the
amplifiers’ transfer function contribute to even higher closed loop bandwidths. For example, the —3 dB bandwidth is
120 MHz at a gain of + 1, dropping to 60 MHz at a gain of +2.

Output Drive Capability

The AMC2244/AMC2344/AMC2444 have been designed to drive low impedance loads. The output swing can easily
reach 6Vpp into a 150Q load. This features the AMC2244/AMC2344/AMC2444 in the field of RF, IF and video
applications. Furthermore, even at low temperatures, the current drive still remains a minimum of 35mA.

For signal transmission and distribution, a back-terminated cable (75Q in series at the drive end, and 75Q to ground at
the receiving end) is preferred since the impedance match at both ends will absorb any reflections. However, when
double termination is used, the received signal is halved; therefore a gain of 2 configuration is typically used to
compensate for the attenuation.

Capacitive Loads

While driving the capacitive loads, the AMC2244/AMC2344/AMC2444 remain stable by automatically reducing their
gain-bandwidth product as capacitive load increases. Therefore, for maximum bandwidth, capacitive loads should be
reduced as much as possible or isolated via a series output resistor (Rg). Similarly, coax lines can be driven, but best
AC performance is obtained when they are terminated with their characteristic impedance so that the capacitance of
the coaxial cable will not add to the capacitive load seen by the amplifier. Although stable with all capacitive loads,
some peaking still occurs as load capacitance increases. A series resistor at the output can be used to reduce this
peaking and further improve stability.

Printed-Circuit Layout

In most applications, good PCB layout is necessary for optimum performance. Ground-plane construction is highly
recommended for good power supply bypassing. A 0.1 uF ceramic capacitor is recommended for bypassing both
supplies. Lead lengths should be as short as possible, and bypass capacitors should be placed as close to the device
pins as possible. For good AC performance, parasitic capacitances should be kept to a minimum at both inputs and at
the output. Resistor values should be dept under 5 KQbecause of the RC time constants associated with the parasitic
capacitance. Metal-film and carbon resistors are both acceptable, use of wire-wound resistors is not recommended
because of their parasitic inductance. Similarly, capacitors should be low-inductance foe best performance.
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PACKAGE
8-Pin Plastic DIP

EL' LEEL g-l T INCHES MILLIMETERS
MIN | TYP | MAX | MIN | TYP | MAX
D I A |0.355 | 0.365 | 0.400 | 9.02 | 9.27 |10.16
Llr' — ':_I B |0.240|0.250|0.280 | 6.10 | 6.35 | 7.11
cl| - - |o210| - - | 533

A D| - |o0o018| - - |oa46| -

F| - |o0o060| - - 152 | -

G| - |o0100]| - - 254 -
‘F‘ i rﬁLﬂ H[0050| - [0090|127 | - |229
%c J|ooos| - |0015|020| - |o0.38
ﬁt K |0.115|0.130 | 0.150 | 2.92 | 3.30 | 3.81

o ’ P L 0.300 BSC. 7.62 BSC.
I P iy M| - [ ]| - [ ]

14-Pin Plastic DIP

'i’ LELLEL.LELBL H;" T INCHES MILLIMETERS
) B MIN | TYP | MAX | MIN | TYP | MAX
Al0730| - |0810[1854| - |[2057
HiH PR TR LZH J B|0240| - |0260|6.09| - |6.60
cl| - - |o200] - - | 5.08
A D (0015 - |0.020|038| - |o051
F|o003| - |0060|076| - |152

- F h L ﬂ G 0.100 BSC 2.54 BSC
[ || | F H[0050| - [0090|127 | - |228
c J|ooo8| - |0015|020| - |o0.38

K |o0125| - - | 318 - -

o Mo\ L 0.300 BSC 7.62 BSC
e AR ! Ml - | - || - | - |15
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AMC2244/AMC2344/AMC2444

8-Pin Plastic S.0O.1.C.

INCHES MILLIMETERS
A MIN | TYP | MAX | MIN | TYP | MAX
H |:| |:| |:| A |0.183 0.202 | 4.65 5.13
? B |0.144 0.163 | 3.66 4.14
B P c |0.068 0.074 | 1.73 1.88
F O ¢ D |0.010 0.020 | 0.25 0.51
L|:| |:| |:| |:| ] F | 0.015 0.035| 0.38 0.89
F»‘ IR G 0.050 BSC 1.27 BSC
P : L J |0.007 0.010 | 0.19 0.25
ﬁgﬁfﬁa {;c \/jr@:\\, \ K |0.005 0.010 | 0.13 0.25
AN L |0.189 0.205 | 4.80 5.21
SEATING PLAN K ?‘] vA M 80 8°
P |0.228 0.244 | 5.79 6.20
14-Pin Plastic S.O.1.C.
INCHES MILLIMETERS
‘ A MIN | TYP | MAX | MIN | TYP | MAX
HHHHBHPABEH A |0.337 0.344 | 8.55 8.75
ﬁ B |0.144 0.163 | 3.66 414
B P c |0.068 0.074 | 1.73 1.88
FLO ¢ D |0.017 0.020 | 0.35 0.51
HHHHHHH ] F |0.016 0.044 | 0.40 112
r -l —=ll=—p G 0.050 BSC 1.27 BSC
‘ L ‘ J 0.004 0.10
m:uzuzuzuzuzu]ic &}‘@?\\4 M\ K| 0.005 0.010| 0.13 0.25
N SEATING PLAN kb 3, } L [0.189 0.205 | 4.80 5.21
M 8° 8°
P |0.228 0.244 | 5.80 6.20
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IMPORTANT NOTICE

ADDtek reserves the right to make changes to its products or to discontinue any integrated circuit product or service
without notice, and advises its customers to obtain the latest version of relevant information to verify, before placing
orders, that the information being relied on is current.

A few applications using integrated circuit products may involve potential risks of death, personal injury, or severe
property or environmental damage. ADDtek integrated circuit products are not designed, intended, authorized, or
warranted to be suitable for use in life-support applications, devices or systems or other critical applications. Use of
ADDtek products in such applications is understood to be fully at the risk of the customer. In order to minimize risks
associated with the customer’s applications, the customer should provide adequate design and operating safeguards.

ADDtek assumes to no liability to customer product design or application support. ADDtek warrants the performance of
its products to the specifications applicable at the time of sale.

ADDtek Corp.
9F, No. 20, Sec. 3, Bade Rd., Taipei, Taiwan, 105

TEL: 2-25700299
FAX: 2-25700196
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