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1 GHz, 5,500 V/js
Low Distortion Amplifier

AD8009

FEATURES
Ultrahigh Speed
5,500 V/pus Slew Rate, 4 V Step, G = +2
545 ps Rise Time, 2 V Step, G = +2
Large Signal Bandwidth
440 MHz, G = +2
320 MHz, G = +10
Small Signal Bandwidth (-3 dB)
1GHz, G = +1
700 MHz, G = +2
Settling Time 10 ns to 0.1%, 2 V Step, G = +2
Low Distortion over Wide Bandwidth
SFDR
-66 dBc @ 20 MHz, Second Harmonic

ANALOG
DEVICES

8-Lead Plastic SOIC (R-8)

FUNCTIONAL BLOCK DIAGRAMS
5-Lead SOT-23 (RT-5)

ne [T AD8009 B AD8009
[z 7] vs Vour [1] E]+vs
+N [ 3] 6] out Vg [2]
Vs [4] [5]ne +IN [3] [4]-IN
NC = NO CONNECT
PRODUCT DESCRIPTION

The AD8009 is an ultrahigh speed current feedback amplifier
with a phenomenal 5,500 V/us slew rate that results in a rise
time of 545 ps, making it ideal as a pulse amplifier.
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Table 5. Typical Values (LFCSP/SOIC)

-3dBSS -3dBLS Total Output
Component Bandwidth Bandwidth Slew Rate Output Noise Noise Including
Gain Values (Q) (MHz) (MHz) (V/psec) (nV/VHz) Resistors (nV/vVHz)
Rr Ra LFCSP SOIC LFCSP SOIC
1 432 - 1380 1580 550 600 2200 10.9 11.2
2 432 432 600 650 610 650 3700 11.3 11.9
4 357 120 550 550 350 350 3800 10 12
10 357 40 350 365 370 370 3200 18.4 19.9
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Figure 32. Inverting and Noninverting Configurations

O Vour

J;"CS

10pF
+ Cc4

T 00wF T 10pF

O +Vg

INVERTING CONFIGURATION

QO Vs

O Vour

QO +Vg

NONINVERTING CONFIGURATION

Table I. Typical Bandwidth vs. Gain Setting Resistors

Small Signal -3 dB

BW (MHz),
Gain | Ry Rg R; Vg= %5V
-1 1.49kQ | 1.49kQ | 52.3 120 MHz
10 | 1kQ 100Q | 100Q | 60 MHz

+1 2.49kQ | = 49.9Q | 270 MHz
+2 2.49kQ | 2.49kQ | 49.9Q | 170 MHz
+10 | 499 Q 56.2Q | 49.9Q | 40 MHz

O -Vg
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1\ T

ralow Noise, RRIO,
Zero-Drift Op Amp

Precision, Ult

$1.47

ADA4528-1

FEATURES

Low offset: 2.5 pV maximum
Low offset voltage drift: 0.015 pV/°C maximum
Low noise

5.6nV/VHz at f = 1 kHz, Ay = +100

97 nV p-p atf=0.1 Hzto 10 Hz, Ay = +100
Open-loop voltage gain: 130 dB minimum
CMRR: 135 dB minimum
PSRR: 130 dB minimum
Gain bandwidth product: 4 MHz

PIN CONFIGURATION

NC = NO CONNECT. DO NOT g
CONNECT TO THIS PIN.

Figure 1. 8-Lead MSOP
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“Low Noise, 1 GHz
FastFET Op Amps

ADA4817-1/ADA481]1-2

$3.5
FEATURES CONNECTION DIAGRAMS
. ADA4817-1
High speed TOP VIEW
-3 dB bandwidth (G=1, R.=100 Q): 1050 MHz (Not to Scale)
Slew rate: 870 V/us 6
. . . *Vs
0.1% settling time: 9 ns 7 OuT
Low input bias current: 2 pA 6 NC
Low input capacitance 5 -Vg

Common-mode capacitance: 1.3 pF
Differential-mode capacitance: 0.1 pF
Low noise
4nV/VHz @ 100 kHz
2.5 fA/VHz @ 100 kHz
Low distortion
-90dBc @ 10 MHz (G=1,R.=1kQ)
Offset voltage: 2 mV maximum
High output current: 40 mA
Supply current per amplifier: 19 mA

07 756001

NC = NO CONNECT
Figure 1. 8-Lead LFCSP (CP-8-2)

ADA4817-1
TOP VIEW
(Not to Scale)

FB [ B
-IN [2}—- [ 7] +vs
HN [3—]+ tI%] our
Vg 5] NC

NC = NO CONNECT
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TYPICAL APPLICATION
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Figure 2. Translating £10 Vto 4.096 V ADC Full Scale
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Table 8. Selected Single-Ended Configurations

Electrical Performance

Pin Connections

Op Amp Input 10kQ- [ 10kQ- | 10kQ+ | 10kQ+ | 20kQ+ | 20kQ+
Signal Gain Closed-Loop Gain Resistance Pin 1 Pin 2 Pin 3 Pin4 Pin5 Pin6
-2 3 5 kQ IN IN GND GND GND GND
-1.5 3 4.8 kQ IN IN GND GND GND IN
-14 3 5 kQ IN IN GND GND NC IN
e > 4 S g 2%
AD8270 1] S (-2~3) £ 1A 40 I 3 1Y 7 10k
L 1
© 0
/ ——L —
/ 20k —
. ] 10kQ 10kQ
(D "
all
\Y4
<> 3 ]
R R R
=1 A=(l+ 10k)( 4k )_ 10k —_15
R5k R4k + R20k R5k

\\mgzm;

I

L

[y

R. =24k // 6k = 4.8k



%iﬁﬁ&ﬁ%& %/

%JIJJI_DE% 5[6 —‘Q&O 1

N H?é@%

RPN

120VLAE

nVgar(V)

CHARGING —
CIRCUIT T
+1.5V

BATTERY

A\

OTHER
BATTERIES IN
CHARGING
CIRCUIT

T
|
|
|
e
v

ANALOG
DEVICES

+IN

RPN

o AR AN CIPAS
ERE)IION

+5V
(7)
O,
[ 100k0 10kQ
By W * Wy OUT TOADC
5
RExT1
10kQ
|
\GR
100kQ G
1
10kQ ADG28
2N 77\
2) 3 v \:'/C
5V REF FILT

Figure 34. Battery Voltage Monitor



= N T

S RPN

o N 7KAZEIE 270V
& L5 ZEBATBUR

LR RN, XA
AT F

+VS
o
1 F— E NC
i 270V ~IN —|380kQ |380kQ |
12 |71 a & (SEE
+Vs = 0.1uF
IsHUNT § 3 RsHUNT | 41N 380K 6 6 TEXT)
—
3
b Vout = IsHuNT * RsHuNnT
13.5 20kQ REF (+)
(SEE _ :l %
TEXT) - 0 1uF
;; NC = NO CONNECT

~Vg
-3V TO -18V

ANALOG
DEVICES

00783-030



NEIIONT:

o YR ES (Instrumentation Amplifier)
E X HAMWADE AR A, 51
MINPHPL, =R b, o B
W, M EHANSHIH A S, B HARTE
S ——FE AR BOR A5
CBENOH, 2IEMUN, EHHA, HpTE

ANALOG
DEVICES




V&I O I

Z ML A B
et B AL e 5
P58 — 2 27 T
Ko

n] BLA T4-20mA

Ei“)ilii—FIfUEJO

(IR SIPEERER PN
i PEAEE,  S2E
BHPLUTHAL

ANALOG
DEVICES

-

e

PIN CONFIGURATION

W[ AD8226 7] +vs
Rg [2] = 2 zZl Vour
Re [3 ] * 6 | REF
+IN [4] 5| -vs
T ToPVEW
(Not to Scale)
Figure 1.

O7036-001

Table 1. Instrumentation Amplifiers by Category'

General Zero Military Low High Speed
Purpose Drift Grade Power PGA
ADB8220 AD8231 | AD620 AD627 AD8250
AD8221 AD8290 | AD621 AD623 AD8251
ADB8222 AD8293 | AD524 AD8223 | AD8253
ADB224 AD8553 | AD526 AD8226
ADB228 AD8556 | AD624 AD8227
ADB295 AD8557 AD8235/

AD8236

"Visit www.analog.com for the latest instrumentation amplifiers.
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GAIN (dB)

AD8250%

FEATURES

Small package: 10-lead MSOP
Programmable gains: 1, 2, 5, 10

Digital or pin-programmable gain setting
Wide supply: +5Vto +15V

Excellent dc performance

High CMRR 98 dB (minimum), G = 10 —IN -D_

Low gain drift: 10 ppm/°C (maximum)
Low offset drift: 1.7 pV/°C (maximum), G = 10

25

20

15

10

1]

G=10
™\
G=5 \
\
+
G=2 _\\ IN
G=1 LN
1k 10k 100k 1M 10M 100M

ANALOG FREQUENCY (Hz)
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ADL5201

FEATURES

-11.5to 20 dB gain range
0.5 dB step size £0.1 dB
150 Q differential input and output
6 dB noise figure @ maximum gain
OIP3 of 50 dBm at 200 MHz
—3 dB bandwidth of 700 MHz
Multiple control interface options
Parallel 6-bit control interface
Serial peripheral interface
Gain step up/down interface
Wide input dynamic range
High performance power mode
Power-down control
Single 5V supply operation
24-Lead LFCSP 4 x 4 mm package

APPLICATIONS

Differential ADC drivers

High IF sampling receivers

High output power IF amplification
Instrumentation

31.5 dB Range, 0.5 dB Step Size
Programmable VGA

ADL5201

PARALLEL, SERIAL,
UP/DOWN INTERFACE VCC GND PWUP

LT -

SERIAL/PARALLEL/UP-DOWN
INTERFACE & DECODE

VINA+ ( ol 43

0->31.5dB

.

—AAA~ +20 dB
VINA-O——— 7 48
7/

ADL5201

Figure 1.

VOUTA+
VOUTA+

VOUTA-
VOUTA-
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Low Noise, Precision, High Speed
Operational Amplifier (A > 5)

0P37

AD8500

FEATURES

Supply current: 1 A maximum®"*™ g5 "
V=121 topview

Offset voltage: T mV maximum -wG]™ ™"

Single-supply or dual-supply operation

Rail-to-rail input and output

No phase reversal

Unity gain stable

PIN CONFIGURATION
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High Speed, Low Power
Wide Supply Range Amplifier

AD317

FEATURES
Low Cost
High Speed

50 MHz Unity Gain Bandwidth

350 V/ps Slew Rate

45 ns Settling Time to 0.1% (10 V Step)
Flexible Power Supply

Specified for Single (+5 V) and

Dual (£5 V to =15 V) Power Supplies

Low Power: 7.5 mA max Supply Current
High Output Drive Capability

Drives Unlimited Capacitive Load

50 mA Minimum Output Current

HP
PULSE
GENERATOR

CONNECTION DIAGRAM

8-Pin Plastic Mini-DIP (N) and
SOIC (R) Packages

S

NULL E * AD817 E“ULL
-IN E ]ws
[]

5|NC

TOP VIEW

NC =NO CONNECT

100pF
LOAD
TEKTRONIX
P6201 FET
PROBE

1000pF
LOAD

AD817 Driving a Large Capacitive Load
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2800 V/ps slew rate
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Model' Temperature Range Package Description Package Option Branding
AD8226ARMZ —-40°Cto +125°C 8-Lead MSOP RM-8 Y18
ADB226ARMZ-RL —-40°Cto +125°C 8-Lead MSOP, 13" Tape and Reel RM-8 Y18
AD8226ARMZ-R7 —40°Cto +125°C 8-Lead MSOP, 7" Tape and Reel RM-8 Y18
AD8226ARZ —40°Cto +125°C 8-Lead SOIC_N R-8

AD8226ARZ-RL —-40°Cto +125°C 8-Lead SOIC_N, 13" Tape and Reel R-8

ADB226ARZ-R7 —-40°Cto +125°C 8-Lead SOIC_N, 7" Tape and Reel R-8

AD8226BRMZ —40°Cto +125°C 8-Lead MSOP RM-8 Y19
AD8226BRMZ-RL —40°Cto +125°C 8-Lead MSOP, 13" Tape and Reel RM-8 Y19
AD8226BRMZ-R7 —-40°Cto +125°C 8-Lead MSOP, 7" Tape and Reel RM-8 Y19
ADB8226BRZ —-40°Cto +125°C 8-Lead SOIC_N R-8

AD8226BRZ-RL —40°Cto +125°C 8-Lead SOIC_N, 13" Tape and Reel R-8

AD8226BRZ-R7 —40°Cto +125°C 8-Lead SOIC_N, 7" Tape and Reel R-8
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PDIPE} 3%

LS LN LN IS

8 5 +
i gE| e el 025
u AD810%
PIN1H (6.35) .31
\ (7.87)
o1 4 ¢
<~ < < =<r
0.30 (7.62)
—
|<— 0.39 (9.91) MAX —>‘ REF
+ I \ 0.035 +0.01
0.89 0.25
0.165 +0.01 ( )
(4.19 +0.25) _l
iz h | 1 ] 0.18 +0.03 0.011 £0.003
(3.18) (4.57 +0.76) (0.28 +0.08)
MIN 0\ -
>l || »| |« ™ e %
0.018 010 0033 rarnNG

£0.003  (254) (0.84) | ANE
(0.46 #0.08) Bsc  NOM

14-1ADIA FPDIPSE ZEAMEAL I (FE5 9 ImmELfL)



SOIC-N

ANALOG 8-Lead Standard Small Outline Package, with Expose Pad [SOIC_N_EP]
DEVICES - =
Narrow Body
(RD-8-1)

Dimensions shown in millimeters and (inches)

5.00 (0.197)
—=14.90 (0.193) = 2.29 (0.090)
4.00 (0.157) 4.80 (0.189) >
3.90 (0.154) HAAA f AI{H Al AH
3.80 (0.150) 8 5[| 6.20 (0.244) n—2.29 (0.090)
TOP VIEW || 6.00 (0.236) % Il'
1 4 5.80 (0.228) Y

IR 3 TH OO

il BOTTOM VIEW
1.27 (0.05) (PINS UP)
BSC
1.75 (0.069) 1.65 (0.065) g gg Eg gfg; » 45°
1.35 (0.053) ﬁ 1.25 (0.049)
4 L " 1:27 (0.050
0.10 (0.004) -l L SEATING —+— 1.27 (0.050)
MAX PLANE 0 0008 00 = 0.20 (0.016)
COPLANARITY 0.51 (0.020) 0.25 (0.0098)

0.10 0.31 (0.012) 0.17 (0.0067)

COMPLIANT TO JEDEC STANDARDS MS-012-AA

CONTROLLING DIMENSIONS ARE IN MILLIMETER; INCH DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.
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SOIC-W

0.75 (0.0295)

0.25 (0.0008) ~4°°

\
AN

SE\'?\IEOE% 14-Lead Standard Small Outline Package [SOIC_W]
Wide Body
(RW-14)
Dimensions shown in millimeters and (inches)
9.20 (0.3622)
—
8.80 (0.3465)
14 8 }
7.60 (0.2992)
7.40 (0.2913)
1 , 10.65 (0.4193)
10.00 (0.3937)
> |-
1.27 (0.0500)
BSC 2.65 (0.1043) W ™
0.30 (0.0118) 2.35 (0.0925) g° /
0.10 (0.0039) jr_ 0o v Y \
COPLANARITY 'y
0.10 051 (0. 0201) SEATING .33 (0.0130)
= PLANE 933 (0.0130)
0.31 (0.0122) 0.20 (0.0079)
ANALOG

DEVICES

> e
1.27 (0.0500)

0.40 (0.0157)



MSOP  3*%4.9mm

DEVIGES 8-Lead Mini Small Outline Package [MSOP] ANALOG 10-Lead Mini Small Outline Package [MSOP]
(RM-8) (RM-10)
Dimensions shown in millimeters Dimensions shown in millimeters
320 3.10
<—3.00 3.00 .-

N

8

il = | A

8

o

N W
|5 [R+
ololo
.=
S
= n
o|a
ol
N0
ololo
AR o
alelz
ol

oo | €

PIN 1 [
0.65 BSC 0.50 BSC
0.95 0.95
0.85 1.10 MAX 0.85 1.10 MAX
g S e
S 0.0 [R/p== 080
0.15 3_0_38*”¢ 023 F4-E >l 060 0.15 | 0-_33,| |¢ SEATING o023 § b —2 > = 060
COPLANARITY  SEATING
0.10 PLANE COP'—Q’;‘(’)‘R'TY
COMPLIANT TO JEDEC STANDARDS MO-187-AA COMPLIANT TO JEDEC STANDARDS MO-187-BA

DEVICES



TSSOP

ANALOG  8-Lead Thin Shrink Small Outline Package [TSSOP]  reg ANALOG 14-Lead Thin Shrink Small Outline Package [TSSOP
DEVICES (RU-8) DEVICES HU-14) ge[ ]
Dimensions shown in millimeters Dimensions shown in millimeters
3.10 5.10
<300 e 5.00—»]
2.90 >
101 RRARARET T
8 5 - -
13
139 6.40 BSC T
4.40 6. 4.50
4.30 4.40 Bse
4.30
®q 4 l ;
[ ]
PNt ” |:| |:| |:|
> e

1.05 P
BSC ) 0.65
0.15
0.05 1.20 v )} 00 BSC 0.20
MAX YYI/X 7\ 0.80 h’ \F 120 — 14 L \
> 8° »| SHEFHFHFFy max  0.09 h{ \ = AN
COPLANARITY 599 SEATING 020  ° - Fots 030 fr g e
0.19 PLANE 0.09 v. 0.05 — SEATING COPLANARITY
0.10 . 0. 0.19 PLANE 0.10
COMPLIANT TO JEDEC STANDARDS MO-153AA '

ANALOG
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o
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e
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1.30

SOT-23 3*3mm

8-Lead Small Qutline Transistor Package [SOT-23]
(RJ-8)
Dimensions shown in millimeters [ ANaoa
DEVICES

6-Lead Small Outline Transistor Package [SOT-23]

(RJ-6)

Dimensions shown in millimeters

1.70

1.50

1.60 —

]

.80
.60

]

PIN 1
INDICATOR

e 1.30
1 1.15
. 0.22 MAX 0.90
0.08 MIN
: O O 3 ? '
= = = 0.60 ——
0.15MAX I \ g L pas 015MAx #
0.05 SEATING P 0.60 o 0.05MIN
0.05 MIN J L 0.38 MAX PLANE ¥ Bsc 030
0.22 MIN 0
COMPLIANT TO JEDEC STANDARDS MO-178-BA
]14-8 ADI 2 7 8JHISOT-234 He ML

DEVICES

== { 10
J SEATING e

i

145 MAX  0.20 MAX

0.95 MIN .08 MIN —L '
T

050 MAX — p| ANE =
0.30 MIN 0

0.55
Bsc = 035
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ANALOG 5-Lead Thin Shrink Small Outline Transistor Package [SC70]

DEVICES

SC/0

(KS-5)

Dimensions shown in millimeters

2.20
- 200 —
1.80
1.35 5 4 2.40
125 [————|| 210
1.15 ol 2 3 1.80
| | l
0.65 BSC
100 1.10
0.90 — 580
0.70 - T -
A = ]
oioMAX— g X__ SEATING
— | |- PLANE
COPLANARITY 0.15

0.10

COMPLIANT TO JEDEC STANDARDS MO-203-AA




CSP

éE\'?iIE;OE% 8-Lead Lead Frame Chip Scale Package [LFCSP_VD]
3 x 3 mm Body, Very Thin, Dual Lead
(CP-8-2)
Dimensions shown in millimeters
0.60 MAX
0.50
— - -
0.60 MAX — | . U_’JJ L|J BSC
I I
' " AN
2.95 e[ NG 1 1.60
2.75 SQ EXPOSED ——
PIN1_| 255 PAD 1.45
INDICATOR . {BOTTOM VIEW) 1.30
l * = Y = Y
\_ |4 1
\\""""’ 0.50 00 >L::I::EI::ATOR
0.40 ! 1.89
12° MAX 0.70 MAX _ 0.30 - e
0.90 MAX ""| 0.65TYP
0.85 NOM I r \ ! : 0.05 MAX
I | Y 0.01 NOM
SEATING J L 0.30 L f
PLANE 0.23 0.20 REF
0.18
ANALOG

DEVICES



LCC

(E-20-1)

20-Terminal Ceramic Leadless Chip Carrier [LCC]

Dimensions shown in inches and (millimeters)

ANALOG
DEVICES
0.100 (2.54)
e e -
0.064 (1.63)
HE
0.358 (9.09)  0.358 |
0342 (869  (9.09)
0.342(869) (.09 11
SQ sa|H
S
0.088 (2.24)
=
0.054 (1.37)

0.075 (1.91) |
REF

0.095 (2.41)

0.075 (1.90)

0.011 (0.28)

0.007 (0.18)
RTYP

0.075 (1.91) ¥ §
REF

0.055 (1.40)
0.045 (1.14)

| 0.200 (5.08)
REF

|<—>—o.1ou (2.54) REF
0.015 (0.38)
¥ MIN

_»57 BoTTOM [ #0.022(0.56)

VIEW ¥ 050 (1.27)
BSC

45° TYP

0.150 (3.81)
BSC

CONTROLLING DIMENSIONS ARE IN INCHES; MILLIMETER DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF INCH EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.
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Vv 1 51+V
-IN[2—- 7] +vs our [1] A 5]+s

Vs [4] 5|NC ¢ +IN 3 4] -IN §
NC = NO CONNECT g °
Figure 1. SOIC-8 (R) Figure 2. SOT-23-5 (RJ)

p—
OUT A1 14|0UTD
AD8052 -INA|2 13[-IND

ouT1 [ (8] +Vs @& ]

+INA| 3 12| +IND
~IN1 ouT

- }E—I | . v+[2| AD8054 [n]v-
+IN1[3 (6] -IN2
2 +INB[5 10]+INC
-V 2
sE 5 | +IN2 : _nB s ﬁ@g-mc
outB[7 8]outc 3

Figure 3. SOIC (R-8) and MSOP (RM-8)  Figure 4. SOIC (R-14) and TSSOP (RU-14)
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OUTPUT [1}- [16] OUTPUT
-IN [ 2 }:l ;_1.} éﬁ_i I:E—IN
+IN 3] [12] +IN
ol AD704 [5l-v
+IN 5] 12] +IN
-IN [6 }:| ?'2'7' \3/ H11]-IN
OUTPUT [ 7] [10] OUTPUT
NC E (Not to Scale) EI NC

NC = NO CONNECT
Figure 2. 16-Lead SOIC (R) Package
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TOP VIEW
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NC = NO CONNECT

Figure 3. 20-Terminal LCC
(E-20-1) Package



b DR E BIHES

ADA4857-1
TOP VIEW
(Not to Scale)
4 N\
PD 1[ 8 +vg
FB 2 [ 17 out
-IN 3 [ >JZ 6 NC
+IN 4 [ 15 v
v S
UNER 8 |-IN A N 4
—‘ L\ NC = NO CONNECT
v-| 2 A 7 |ouT A
1 2 Figure 1. 8-Lead LFCSP (CP)
+INB| 3 |_ OP249 || 6 | v+
NBLEM } > |oUTB ADA4857-1
TOP VIEW
(Not to Scale)
Figure 2. 8-Lead SOIC (R-8) e [ —1PD

AN [ [7]+Vs
N /21 Sour
-Vs [4] 5| NC

NC = NO CONNECT

BEI\A}«II(.:%% Figure 2. 8-Lead SOIC (R)
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& ZE 41— Rail to Rail

+5V,IE FH IR

1 from Rail

Swing
from Rail

}J

\ ¥

4_
|
|

-5v, YR E
OP37,H s H & N IE M 15VIEIL T

Input Voltage
Range IVR

11 +12.3 | \Y

+11  £12.3 +11  £12.3
Output Voltage
Swing Vo Ry 22 kQ +12.0 £13.8 +12.0 +13.8 +11.5 £13.5 A%
R; =600 Q +10 £11.5 +10 +11.5 +10 £11.5 A%

ANALOG
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Low Noise,
Precision CMOS Amplifier

AD8695/AD8636

FEATURES

Low noise: 2.7 nV/\VHz @ f = 10 kHz

Low offset voltage: 250 pV max over Vcm

Offset voltage drift: 0.4 uV/°C typ and 2.3 pV/°C max
Bandwidth: 28 MHz

Rail-to-rail input/output

Unity gain stable

PIN CONFIGURATIONS

TOP VIEW
*IN[3 ] (Not to Scale) n ouT

05304-048
05304-059

NC =NO CONNECT

2.7 Vto 5.5V operation Figure 1. AD8655 Figure 2. AD8656

—40°C to +125°C operation 8-Lead MSOP (RM-8) 8-Lead MSOP (RM-8)
Input Voltage Range 0 5 v
Common-Mode Rejection Ratio CMRR Vau=0Vta 5V 85 100 dB
Large Signal Voltage Gain Avo Vo=0.2Vto4.8V,Ri=10kQ,Vem=0V 100 110 dB

—40°C=Ta < +125°C 95 dB

OUTPUT CHARACTERISTICS
Output Voltage High Vor lL=1mA; -40°C < Ta<+125°C 497  4.991 v
Output Voltage Low Vou IL=1mA; -40°C < Ta< +125°C 8 30 mV
Output Current lout Vour =20.5V +220 mA

ANALOG
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OUTPUT VOLTAGE (V)

* RRO*

500

4.95

4.90

4.85

4.80

4.75

4.70

HE

fit~ B S

S

Vou @ 1mA LOAD

"lu.____.
@ 10mA LOAD ~

""'I-x

z
\ =
-
.
r

=40 -25 -10

5
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Imatlab=C it — iz o A B

« amodf(1)=1/F;
* g=zeros(l,n);
« fori=2:n

f(i)=f(i-1)*1.002;
a(i)=am/((1+*f()/fh1)*(1+j*f(i)/fh2));
af()=am/((1+*f(1))/fh1)*(1+j*f())/fh2)+am*F);
amod(i)=abs(a(i));

amodf(i)=abs(af(i));

g(1)=20*log(amodf(i)*F);
ph(i)=180*phase(a(i))/pi;
phf()=180*phase(af(i))/pi;

e end
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ADTLO082 X525 FR

J Grade A Grade
Parameter Symbol | Conditions Min Typ Max | Min Typ Max Unit
INPUT CHARACTERISTICS
Offset Voltage Vos 2 9 1.5 5.5 mV
0°C<Taxs+70°C 10 8 mV
-40°C < Ta<+125°C 9 mV
Offset Voltage Drift AVos/AT | 0°C <Ta<+70°C 15 pv/eC
-40°C < Ta<+125°C 10 pv/eC
Input Bias Current ls 2 100 2 100 pA
0°C<Ta<+70°C 3 3 nA
—40°C <Ta<+125°C 5 nA
DYNAMIC PERFORMANCE
Slew Rate SR 20 20 V/us
Gain Bandwidth Product GBP 5 5 MHz
S T ] N
< Ry ¥ 2k > Vgy = 15V
A Vgy =£15V Ta=25°C 2 g4l Ta=25%C
ul.'JJ E 1
< < /1
B 12 5 12
s 0
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Figure 5. Maximum Peak Output Voltagevs. Frequency Figure 9. Maximum Peak Output Voltage vs. Load Resistance
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Bidirectional Isolated High-Side Current Sense with 270 V Common-Mode
Rejection (CN0240)
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VSHUNT =0V TD 100mV
LOAD 10kQ 5V
MOTE: SIGNAL VOLTAGES
SHOWN FOR POSITIVE SOURCE 2.5V CM | [_| 5V,
5V 25VT0 $4010 Viso | | VDD1
VOCM 4.5V |
ADuM5402
. /REFIN+ VDD v y
0.4/0.8f% & Z /IR UK 8% +IN 0.4 AIN+ SCLK oA : : I |-—
ADB47S5 ADTA70 l———— W/ Y -
ﬂ(%ﬁ?ﬁs#&ﬁ PDSTR oB | [}
=IN 0.4x AlN- DOUTF———= vy, | | Voo [
- i - /4 REFIN- GND |
Circuits A GNDisq | GND

0.5V

from the Lab"

=G 12fisigma-deltal25spsADC 47
Reference Circuits

101 54-001


http://www.analog.com/zh/circuits-from-the-lab/index.html
http://www.analog.com/zh/circuits-from-the-lab/index.html

Circuits
from the Lab"

Reference Circuits

H)>
<
Fo|
=
<H-
N

TP1S TP1& GND 150)
@
R4
QPEN
—\A—— 1
[pmermas TGhD 150, =] TPLATFL? ™ 3
IS A Re3 10.0k . QPEN s 10.0k = P .
[ >—| 1€ ADBE22 —AAN——t T LR ]
3 TPL3 ) +ouTpE ane 2 pour[2
~]  w TElo RI700  4INA_|VDD ? 2| e R
TS REF[+ ? El OUTA R200.0 1 4 ALN(-) 50K
RL30.0 mso0 1 ] . B R25 0.0 VoM 5
B 2w vour B ——AAA—L—AMN, = e ok z AN sin2 REFINGE) PR
R14 0.0 R161.00k ) 22 00 B [t aute aut REFIN[-) o EPAD i
ToA A A 3 n ne LB GHD HNE 10 ¥ 3
1€ ADBE22 R26 S NC E| "
- OPEN
. —- nal r-.|
Y ERRI% DI
? RO 135
R19
GPEN
VB80! e
c25 Lﬂﬁ ?7l < l l JJ:W
10.0uF Tour - T0.pur 10.00F LOuF 10.60F LOuF -
208 1208 1206 0BOS [ OBtE 0803 COMPANY: .
Tégab o T W i Analog Devices
v ARV ORI
NG 50, | GhD 150, = H :
270V CM Bi-directional Current Sense
DRAW N: DATED: SIZE: | SCHEMATIC TITLE: REV:
Neilwison | 26/0420u_| B MEASUREMENT 0
RELEASED: DATED:
Neil Wilson 30/06/2011 e <Scale> |SHEEI"_ 3 ofF 3




Circuits
from the Lab YL H-

Reference Circuits ~ )
- -
&Y Circuit Note | CND240 | Bidirectional Tsolated High-Side Current Sense with 270 V Common-Mode Rejection | TF{EE = Sif - S Emid 51 e WFW FeE ZEFV @WQ IAD BhE o — = X
@@ - ® Q_') @ =) ‘[:http:/[www.analog.com}'zh,r'cwrcuits—ﬁ'om—the—\ab[CNOMvac.html |- (@ FE ‘ SH
[ S TEE -~ GEREHE - TRl -
= | " [ circuit Note | CNO240 | ... [ ap7i70 | 126, (EThEEZ... 3 ata sheet Help | T8
[EEmE ] B

CIRCUIT DESCRIPTION

The circuitis designed for a full-scale shuntvoltage of 100 mV at maximum load current Imax. Therefore, the value
ofthe shunt resistor is RssunT = (500 mV)i{Inmax).

The ADG22, shown in Figure 2, is a difference amplifier designed with internal thin film resistors allowing
continueus commaon-mode signals up to =270 V with fransient protection to £500 V. For REF(+) and REF(-)
grounded, the signal on the +IN terminal is attenuated by a factor of 20. The signal is then amplified by a noise
gain of 20, restoring the original amplitude atthe output.

)
21.1kQ 380kQ2

REF(-) [1]
-IN [2]
+N 3]

-vg [* 5| REF(+)
s[4 ADB629 ]

NC = NO CONNECT

10154-002

Figure 2. AD629 High Commeon-KMode Voltage Difference Amplifier

@

The CMRR is 77 dB minimum (@ 500 Hz forthe AD6294 and 86 dB minimum @ 500 Hz for the ADG29B

In order to maintain the desired commen-mode rejection, there are several important conditions to meet. First, the
ability of the part to reject these common-mode signals is determined by the power supply voltage as shown in
Figure 3. Failure to implement dual supplies of a sufficient voltage will reduce the commen-mode rejection
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