Dual 350 MHz
Low Power Amplifier

FEATURES
Low Power
1.7 mA/Amplifier Supply Current
Fully Specified for £5 V and +5 V Supplies
High Output Current, 125 mA
High Speed
350 MHz, -3 dB Bandwidth (G = +1)
150 MHz, -2 dB Bandwidth (G = +2)
2,250 V/ps Slew Rate
20 ns Settling Time to 0.1%
Low Distortion
=72 dBc Worst Harmonic @ 500 kHz, R, = 100 {1
=66 dBc Worst Harmonic @ 5 MHz, R, = 1 kil
Good Video Specifications (R, = 1 kil, G = +2)
0.02% Differential Gain Error
0.06° Differential Phase Error
Gain Flatness 0.1 dB to 40 MHz
60 ns Overdrive Recovery
Low Offset Voltage, 1.5 mV
Low Voltage Noise, 2.5 nV/+Hz
Available in 8-Lead S0IC and &-Lead MSOP

APPLICATIONS

XDSL, HDSL Line Drivers
ADC Buffers
Professional Cameras
CCD Imaging Systems
Ultrasound Equipment
Digital Cameras

FRODUCT DESCRITF'TION

The ADB012 is a dual, low power, current feedback amplifier
capable of providing 350 MHz bandwidth while using only
1.7 mA per amplifier. It iz intended for use in high frequency,
wide dynamic range systems where low distortion and high
speed are essential and low power is critical.

With only 1.7 mA of supply current, the AD8012 also offers
exceprional ac specificarions such as 20 ns sertling time and
2,250 V/us slew rate. The video specifications are 0.02% differ-
ential gain and 0.06 degree differential phase, excellent for such
a low power amplifier. In addition, the ADB012 has a low offset
of 1.5 mV. Vi
The ADA012 is well suited for any application thar requires high
performance with minimal power.

The product is available in standard 8-lead SOIC or MSOP
packages and operates over the industrial temperature range
—40°C to +85°C.

FUNCTIONAL BLOCK DIAGRAM
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Figure 1. Distorfion vs. Load Resistance, Vs =15V,
Frequency = 500 kHz

g

R1
e O

a

Hp:Hs
TRANSFORMER

SR I L foen
>~ I B2 l

Figure 2. Differential Drive Circuit for XDSL Applications



AD8012—SPECIFICATIONS

DUAL SUPPLY (@1, = 25°C, Ve = =5V, 6 = +2, R, = 100 €2, R¢ = Re = 750 €2, unless otherwise noted.)

Parameter Conditions Min Typ Max | Unit
DYNAMIC PERFORMANCE
=3 dB Small Signal Bandwidth G=+1, Vourr< 04V p-p, Ry =1 kK0 270 350 MH=z
G=+2, Vour< 04 Vp-p, By = 1 kD 95 150 MHz
G=+2, Vour< 0.4 Vp-p, R =100 0 a0 MHz
0.1 dB Bandwidth Vour < 0.4 Vp-p, Ry = 1 kIV100 0 40/23 MH=
Large Signal Bandwidth Vour=4Vpp 75 MHz
Slew Rate Vourr =4V p-p 2,250 Vs
Rize and Fall Time Voarr =2V p-p 3 ns
Settling Time 0.1%, Vour =2V p-p 20 ns
0.02%, Vour =2V p-p 35 ns
Overdrive Recovery 2% Overdrive 60 ns
NOISE'HARMONIC PERFORMANCE
Distortion Voaurr =2V p-p, G=+2
Second Harmonic 500 kHz, By = 1 KY100 0 =B9/=73 dBc
5 MHz, By = 1 K100 0 ~-78/~62 dBc
Third Harmonic 500 kHz, Ry = 1 kX100 0 —B4/-72 dBc
5 MHz, By = 1 k100 0 —66/~52 dBc
Output IP3 500 kHz, Af= 10 kHz, R; =1 K100 0O 30/40 dBm
IMD 500 kHz, Af= 10 kHz, Ry = 1 K100 0O =T9/=77 dBc
Crosstalk 5 MHz, By = 100 Q =70 dB
Input Voltage Noise f=10kHz= 2.5 nW\'E
Inpur Current Noise f= 10 kHz, +Inpur, -Input 15 pAAHz
Differential Gain f=358 MHz, R = 150 Q11 k), G = +2 0.02/0.02 %
Differential Phase f=358 MHz, R = 150 Q1 kO, G = +2 0.3/0.06 Degrees
DC PERFORMANCE
Input Offset Volage +1.5 +4 mV
Tl,mq—T\.m +5 mY
Open-Loop Transimpedance Vopr =2V, By = 100 0 240 500 k(2
T =T aaax 200 kQ
INPUT CHARACTERISTICS
Input Resistance +Input 450 kL2
Inputr Capacitance +Input 2.3 pF
Inpur Bias Current +Input, -Input £3 +12 | pA
+Input, -Input, TrypeTaax +15 [TF:Y
Common-Mode Rejection Rario Vo =125V =56 =60 dB
Input Common=Mode Voltage Range +3.8 +4.1 v
OUTPUT CHARACTERISTICS
Output Resistance G=+2 0.1 Q
Output Voltage Swing +3.85 +4 v
Output Current TuprTaax T0 125 mA
Short-Circuit Current 500 mé
POWER SUPPLY
Supply Current/Amp 1.7 1.8 mA
T e Taax 1.9 mé
Operating Range Dual Supply £1.5 60 | V
Power Supply Rejection Ratio =58 60 dB

Specifications subject to change without notice.



SINGLE SUPPLY (@1, = 25°, Vs = +5V, 6 = +2, R, = 100 £2, R, = Re = 750 €2, unless otherwise noted.)

Parameter Conditions Min Typ Max | Unit
DYNAMIC PERFORMANCE
=3 dB Small Signal Bandwidth G=+1, Vour< 04V p-p, R = 1 K 220 300 MHz
G=+42, Vour< 0.4 Vp-p, R = 1K) a0 140 MHz
G=+2, Vour< 0.4 Vp-p, R = 100 02 85 MHz
0.1 dB Bandwidth Vour< 0.4V p-p, Ry = 1 KV/100 02 43/24 MHz
Large Signal Bandwidth Vorr =2V p=p 60 MHz
Slew Rate Vourr=3V p-p 1,200 Vs
Rise and Fall Time Voorr=2Vp-p 2 ns
Settling Time 0.1%, Vour =2V p-p 25 ns
0.02%, Vourr =2V p-p 40 ns
Overdrive Recovery 2¥ Owverdrive 60 ns
NOISE'HARMONIC PERFORMANCE
Distortion Voor=2Vp-p, G=+2
Second Harmonic 500 kHz, By = 1 KX100 0 8771 dBc
5 MHz, By = 1 K100 0 =77/-61 dBc
Third Harmonic 500 kHz, Ry = 1 KY100 0 —RO/~72 dBc
5 MHz, B; =1 K100 0 =T8/=52 dBc
Ourput IP3 500 kHz, By = 1 kY100 0 30440 dBm
IMD 500 kHz, By = 1 kY100 0 =T7/-80 dBc
Crosstalk 5 MHz, R; = 1000 =70 dB
Input Voltage Noise f=10kH=z 2.5 nVAHz
Input Current Noise f= 10 kHz, +Input, -Input 15 pAAHz
Black Level Clamped to +2 V, f= 3.58 MHz
Differential Gain By =150 L1 kQ 0.03/0.03 o
Differential Phase By =150 Q1 kQ 0.4/0.08 Degrees
DC PERFORMANCE
Input Offset Voltage *1 +3 mV
T_l,mq—me +4 mV
Open=Loop Transimpedance Vorr=2V p=p, By = 100 L2 200 400 kL2
T =T aaax 150 kG
INPUT CHARACTERISTICS
Input Resistance +Input 450 k2
Input Capacitance +Input 2.3 pF
Input Bias Current +Input, =Input 3 $12 [T
+Input, —Input, TayprTaax +15 [T
Common=-Mode Rejection Rano Vemn =15V 3isV =56 —i() dB
Input Common-Mode Voltage Range 15035 12w 3.8 v
OUTPUT CHARACTERISTICS
Output Resistance G=+2 0.1 Q
Output Voltage Swing 1to4 0.9 10 4.2 AY
Ourpur Current T Taax 30 100 mé
Short-Circuit Current 500 mé
POWER SUPPLY
Supply Current/Amp 1.55 1.75 mA
TunrThax 1.85 mA
Operaring Range Single Supply 3 12 v
Power Supply Rejection Rario —58 =60 dB

Specifications subject to change without notice.



MAXIMUM POWER DISSIPATION

The maximum power that can be safely dissipated by the ADB012
is limited by the associated rise in junction temperature. The maxi-
mum safe junction temperature for plastic encapsulated devices
is derermined by the glass rransition temperarure of the plastic,
approximately +130°C. Temporarily exceeding this limit may
cause a shift in parametric performance due to a change in the
stresses exerted on the die by the package. Exceeding a junction
temperature of +175°C for an extended period can result in
device failure.

The output stage of the ADS012 is designed for maximum load
current capability. As a result, shorting the output to common
can cause the AD8012 to source or sink 500 mA. To ensure
proper operation, it is necessary to observe the maximum power
deraring curves. Direct connection of the ourput to either power
supply rail can destroy the dewvice.

Test Circuits
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Figure 3. Plot of Maximum Power Dissipation vs.
Temperature for ADBO12
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ABSOLUTE MAXIMUM RATINGS' MOTES
SUPP'IF Vﬂlmge ________________________________ 126V 'Siresaes above those Iisr_.cd |.1.n|i_t|:. Absolure 'vlau.mum Ear.in:gg Ly cause perma-
Internal Power Dissipaﬁcnz fent damage o the device. This s 3 stzess rating u:mJ}'.;, Eurl-cunn?l Operation -::fﬂm:
device ar these or any other conditions above these indicared in the operarional
SOIC Package (R) ..........oiiiiiiiiia 08w section of this specification is not implied. Exposure to absolute maximum rating
MSOP Packnge (BM) o 0.6 W conditions for extended periods may affect device reliabiliny.
Input Voltage (Common Mode) .................... £V, *Specificarion is for device in free air at #25°C.
Differential Input Voltage .. ..................... +25v e ff;g:g“d;_‘f;,"g e
Ourput Shor-Circuit Duration ’ o
.................. Observe Power Derating Curves
Storage Temperature Range RM, R ... ... —65°C to +125°C
Operating Temperature Range (A Grade) ... —40°C o +85°C
Lead Temperamre Range (Soldering 10sec) ......... 300°C
ORDERING GUIDE
Model Temperature Range | Package Description | Package Options | Branding
ADEOI2AR =40°C w +85°C 8-Lead S0OIC R-8
ADER02AR-FEEEL =40°C o +85°C 13" Tape and Reel R-8
ADRDOI2AR-EEEL7Y =40°C o +85C 7% Tape and Reel R-8
ADE0IZARM =40°C o +85°C 8=Lead MSOP EM-08 HbA
ADED ZARM-REEL =40°C w +85°C 13" Tape and Reel RM-08 HboA
ADED] ZARM-REELT =40°C o +85°C 7% Tape and Reel RM-08 HoeA
ADEBO2ZARMZ* =40°C o +85°C 8-Lead MSOP RM-08 Hb6A
ADEBOZARMZ-REEL* | =40°C 1o +85°C 13" Tape and Reel RM-08 Hb6A
ADBDIZARMZ-REELT® | =40°C w +85°C 7" Tape and Reel EM-08 HeA

*Z = Pb-free product.



| Ill =
emld Sns W Tons
TPC 1. 100 m\ Step Response; G =+2, Ve=225Vor TPC 4. 4 V Step Response; G =-1, V=26V, A, = T k1
+5 V. R, =1 ki2*
-
imEE.
| A\
w Tons 20my S
TPC 2. 4 V S5tep Response; G=+2, V=15V, R, = 1k TPC 5. 100 mV Step Response; G =+2, Vo =225 Vor

+5V, B = 100 *

i | I
/ I
i -
20ml Sns E00mY Tone
TPC 3. 100 mV Step Response; G=-1, Vo =126V TPC 6. 2 V Step Response; G=+2, V=126V, R = 1004

ort5 V. Ry =1kK}*



w

10ns

TPC 7. 4V Step Response; G =+2 V=26V, R, = 100102

20ml

TPC 8. 100 mV Step Response; G==1, V; =125V

ort5 V, Ry = 1000 *

-

Tins

TPC 9. 2 V Step Response; G=-1, Vs =25 V. R, =100 02

1w Tons

TPC 10. 4 V Step Response; G=-1, V; =+5 V, R, = 10041

-4
I T TTTI
Gm a2 1
Vour = 2V p-p
-B0 Roa7500 |
g
o
| =60 \\
é \"“‘--..‘Lﬁ
™ e THIRD
":'H.
1
80 S
T ] 1]
SECOND
\"‘-h.,__ )
'-.__‘__“
-80 -
10 i) 1k

Ry — £t

TPC 11. Distortion vs. Load Resistance; V; =15V,
Frequency = 500 kHz
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ADB012 — 370 ManonoTpednAKLWKWA ABYxKaHANLHLIA YCUNWTENL ¢ 0BpaTHOR CBR3LID
no Toky, obecnedneaoWi WUWpHHY nonoeck! 350 MU npy noTpeSnAsmom Toke BCEro
1.7 MA Ha kaHan. OH NpedHazHaded ONA NPUMEHSHWA B BRICOKOYACTOTHRIX CHCTEMAX
C LWUWPOKUM TAHEMUYECKMM OWAN230H0M, B KOTOPsE TPeOYKITCA HM3KMA YRoBeHk
WCKa#EHWA W BelCOKDE BhICTROOACTENE M KPHMTUYECKK BaXHO HU3KDe
FHepronoTpedneHue.

OCOBEHHOCTHU M NPEMMYLLECTBA

= HWzkMe UCKaMEHWR
HawxyoWwas rapmMoHinka -72 O&H
npu 500 kML, R = 100 Om
Hawxyowas rapmoHika -66 0&H
npu 5 My, B =1 kOm

= XOopoluWe XapaKTepucTHEN

= Manoe aHepronoTpefneHne
MoTpetnAemsil Tok 1.7 MAS
KaHan
MonHaA cneundrkaumra
HAPAKTEPWUCTUE ONA HANpAKEHWA
NUTaHNAR 5 BU +5 B

= BhICOKMA BeiXOOHON TOK 125 MA

Brlcokoe BeicTpogedcTare
WKMpKHa nonocsl N0 ypOoBHD -3
aG: 350 MMy (G =+1)

LMpuHa nonocsl No YPoBHHD -3
aB: 150 My (G =+2)
CKOPOCTL HAapacTanuA 2250 B/
MEKC

Bpema yctadoeneduwa oo 0.1%:
20 He

Hiakoe HanpA¥edue CMeWwsHUA:
1.5MB

HWakii Wwym Hanpasesus: 2.5
HB/MTL

nepefadyy BMoeoCUrHana
(R_=1€OM, G =+2)

MorpelwHocTE

N depeHUMansHoro
KoapMUMeHTa yeunednAa 0.02%
MorpewHocTe
nudcbepedUMansHoi dasel 0.06°
Monoca ¢ HepABHOMENHOCTEH
YCHUNeHKA B npenenax 0.1 g&: 40
My

BEpeMA BOCCTAHOBMNEHWR NOCNe
neperpyasi: 60 He
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