ANALOG FEIZIE/ A XTEANNA T RAERD

DEVICES

LEEEREIFETART VT

AD8510/AD8512/AD8513

R

BEEE R Y - B4 L:0.1%~ 500 ns
B 7ty FEE: 400 pv &K

&L TcVos: £1 }J.V/OC (typ)

{BEARNINA T RAEH: Vs = 15V T 25 pA (typ)
M ERENME: 45 V~215V

&/ 4 X: 1 kHz T 8 nVAHz (typ)

{EZE#: 0.0005%

MMERERL L
AZF4 - TAVRE
T7IVr—3Y
HEZ: 1

2T 4 ILA

EAEEEREHR

TA MEAF—F-TUT
Y-

A—T4F

M=

AD8510/AD8512/AD8513 (%, /NEWAT7& v FEE, AN A
T AB. ANELES A X, ANNBR ) A ReFFov 7,

TaTI, 7Ty ROEWEE JFET 7 7T,

BA7Ey b, K A X, EFITIRDN AT SA T RETRO A
AbhEICLY, LT TN, A E—F R
Yo —DHIER I OERE S v NEREHINCREE T, &
K DC, K/ A4 X, @t hY v 7 - 24 JOMBEDEIC
L0, EMAGFEEEE, ETFHIMERS. BB X MEE CEEE
NESNET, 2L 0BELST LB, AD8SL/
AD8512/AD8513 [FIEFICKERARBEAM CHLEERE N 7
PREZMEFF LET, Z< OIRA JFET 7o F & I3 R A0

ADB8510/AD8512/AD8513 CII AN EBILE N i KFEIFEE— NEILE
PHZ R 2 CTH H AR ORERIT A U ER A,

LIEN
EVEE
NULL | 1 8 |NC NULL |1 8 | NC
_N[2] AD8510 v« _n[z] AD8510 v
+IN[3] TOPVIEW Tglout +IN[3] TOPVIEW [g]out
Not to Scale; Not to Scal
V-4 ( ) 5 |NULL g V-4 (Notto Scale) 5 |NULL g

NC = NO CONNECT NC = NO CONNECT

1.8 £~ MSOP
RMH 7 1 w4 R)

2.8 > SOIC_N
RPT1vIR)

OUTA|[1 8 | v+ OUTA |1 8 | v+
-INA[Z] AD8512 [7]ouTs -INA[Zz] AD8512 [Fjouts
+INA[3] TOPVEW T inB +NA[3] TOPVIEW Fel_NB
(Not to Scale) 3 (Not to Scale) S

v-[4 5]+INB g V-4 5[+INB g

§ §

3.8 £~ MSOP
RMHYT 1 vTR)

48 E> SOIC_N
RYT4vIX)

OUTA[1 14] OUT D OUTA[1 14] OUT D
-INA[2 13] -IND -INA[2 13] -IN D
+INA|3 12| +IN D +INA |3 12| +IN D
AD8513 AD8513
V+[4] ToPviEW |1t|V- V+ 4] ToPVIEW |11fV-
+IN B [5 | (Not to Scale) [10] +IN C +IN B [5 | (Not to Scale) [70] +IN C
-INB[6 9]-INC -INB [6 9]-INC
w ©
ouTB[7 s]ouTC g ouTB[7 B]ouTC §
g 8
8 8

5.14 £ SOIC_N
RYT4vIX)

6.14 £ > TSSOP
RUH T 1 v I R)

AREAWTOEEAL—LV— N ERLEREEICLY .,
AD8510/AD8512/AD8513 I EGE Y ¢ & HIC i T3, KA
FINA T AER, B4 7Y b, R/ A XIZED, 7+ ML
F— R T UTEBTIENIA T I v 7 Lo OBRELRET,
AD8510/AD8512/AD8513 131K/ A XF L OMKEA, & SER.
BENEEEREEFESRD, A—FT 44 - T 7V r—a U
FIZ b T9,

ADB8510/AD8512 (%, 8 ¥'» + 7 E—SOIC_N /3w —TF 7211 8
B> MSOP Ry —T %ML TWET, MSOP /Ry r— %)
X, T—7F 3V =L TORHF L TWET, ADS513 Ik,
14 ¥ ® SOIC_N /3w 7r—F721% TSSOP /N v 7r— V&£ A
LTWET,

AD8510/AD8512/AD8513 D ffAkiL, —40°C~+125°C OYLik T3
BEGHH CHESINTWET,

FFOY - FNAEXFE, BRETIERNERCTREBETEILLOTHILEHLTCVET A, ZOBHROFIAIC
BILT. $5VEFAICE>TELIE=ZEDRHCTOHOEFIOREICEALTC—UNETEZAVER A, F1.
FTFOY - TNA IR ORFHFELESFFOEFDOFERAEZARNE I RNICHEZTIEOTEHY EHA, ik
1Z. PERCERSNDIHENHY T, AMETHOBES L VEHEZIE. ThThOFMBAEOMETT,
MEXRZERERE REVISION NEWNEEAH Y T, RIFORBITONTIE, EHEREZSRCESL,

Rev. | ©2002-2009 Analog Devices, Inc. All rights reserved.
%S #t,/T105-6891 HEREAEXEE 1-16-1 —a1—EFMEHFIIXA2T—EL

77307 - FI\1 Xtk &4l

E5E 03 (5402) 8200

KIREZERT, T532-0003 KERFARMEINIKER 3536 HARNSANEZT—

E5E 06 (6350) 6868



katahoka
テキストボックス


AD8510/AD8512/AD8513

B 2

DEETIEIEE oo 2

AR s 3
BB RUVRFNE oot 4

D OBy ANy =1 - SOOI 6
ESD DI oveveveeeieiieieieieisisee sttt 6

AR TRPERERFNE oo 7

— T2 T TV 7= 3 UAER s 13
AT EEERFEREIE ..o 13

WET B EE

2/09—Rev. H to Rev. |

Changes t0 FIGUIE 25.........ci i

Changes to Ordering Guide
10/07—Rev. G to Rev. H
Changes to Crosstalk Section

Added FIQUIE 58.......c.oiiiiiiiiicirireee s
6/07—Rev. F to Rev. G

Changes to Figure 1 and FIgUre 2.......cccevvvvieiineneisinnenisesieiese e 1
Changesto Table L and Table 2 .........coceviiiiiiiiicceces 3
Updated Outling DIMENSIONS ..........ceirireeieinrireinineee e 19
Changes to Ordering GUITE .........cccovovereriiceriieeersee e 20
6/06—Rev. E to Rev. F

Changes t0 FIQUIE 23........cviuiiriieiiriceec s
Updated Outline Dimensions
Changes to Ordering GUIAE .........cceereieiiiriienie s
6/04—Rev. D to Rev. E

Changes to FOrMAL...........ceeviineiirrciec e Universal
Changes to SPecifiCations...........cccvivveiiirieiiee s 3
Updated Outling DIMENSIONS.........coeiiveiienieinenieese e 19
10/03—Rev. C to Rev. D

Added AD8513 MOGEI .......cvrviiriirieiieiieiseese e

Changes to Specifications

Added Figure 36 through Figure 40...........ccccvvvviviieeieiene e 10
Added Figure 55 and FIQUIe 57 .......cooiveieierrnesr e 17
Changes to Ordering GUITE ........ccorevivreeierieiese e 20

HU AR D BTHR oo
EEMEEA(THD) +/ A K., R
V= A LE BEHEE 7 A R oo
Rl NV (VN 14
BB BRI oo 14
FRBBUAT DBEE oo 14
A =T e =T TA LRI 15
FEEEEBETTIAIIR oo 16
N ZEHAT U 7= S 2 e 17
G4 3 19
T B s TTA R e 20

9/03—Rev. B to Rev. C

Changes to Ordering GUITE ..........cceveiereieiiiinceene e 4
UPdated FIQUIE 2 ...eueieiiiieic et 10
Changes to Input Overvoltage Protection Section ...........cccoceveennen 10
Changes to Figure 10 and Figure 11..........cccceevrunee

Changes to Photodiode Circuits Section ...
Changes to Figure 13 and Figure 14.................
Deleted Precision Current Monitoring Section.
Updated Outling DIMENSIONS .........ccvierieieriiniesieseeeeree e siesresneeneens

3/03—Rev. Ato Rev. B
Updated FIQUIE 5.....oveeceeeeee et 11
Updated Outling DIMENSIONS .........ccviveieierierieseseeieneenesesreeneeneens 15

8/02—Rev. 0 to Rev. A

Added AD8510 MOEL........ccovoveerieeriieciieieeessee e
Added Pin Configurations.....
Changes to Specifications.....
Changes to Ordering Guide .....
Changes to TPC 2 and TPC 3...
Added TPC 10 and TPC 12...
Replaced TPC 20.................
RepIaced TPC 27 ....cceieiiiieeieeeeeee e
Changes to General Application Information Section
Changes t0 FIGUIE 5.....c.eeiiiieeccceeee e
Changes to I-V Conversion Applications Section....
Changes to Figure 13 and Figure 14..........ccccccvvunee
Changes t0 FIgUIE 17 ......ccuoviueeioiiicirineecece e

Rev. | — 2/20 —




AD8510/AD8512/AD8513

%

BRICHRENRWERY . Vs=45V, Vem=0V, Ta=25°C,

=1
Parameter Symbol Conditions Min Typ Max Unit
INPUT CHARACTERISTICS
Offset VVoltage (B Grade)* Vos 0.08 0.4 mvV
—40°C < Ta < +125°C 0.8 mV
Offset Voltage (A Grade) Vos 0.1 0.9 mvV
—40°C < Ta< +125°C 1.8 mV
Input Bias Current Ig 21 75 pA
—40°C < Ta< +85°C 0.7 nA
—40°C < Ta< +125°C 75 nA
Input Offset Current los 5 50 pA
—40°C < Ta < +85°C 0.3 nA
—40°C < Ta < +125°C 0.5 nA
Input Capacitance
Differential 125 pF
Common Mode 115 pF
Input Voltage Range -2.0 +2.5 \Y
Common-Mode Rejection Ratio CMRR Vem=-20Vto+25V 86 100 dB
Large-Signal Voltage Gain Avo RL.=2kQ,Vo=-3Vto+3V 65 107 VimV
Offset Voltage Drift (B Grade)* AVos/AT 0.9 5 uv/°eC
Offset Voltage Drift (A Grade) AVos/AT 1.7 12 pvi/eC
OUTPUT CHARACTERISTICS
Output Voltage High Von R.=10kQ 4.1 4.3 \Y/
Output Voltage Low VoL RL=10kQ, —40°C < Tp < +125°C -4.9 -4.7 \Y
Output Voltage High Vou RL=2kQ 3.9 4.2 \Y
Output Voltage Low VoL RL=2kQ, —40°C < To < +125°C -4.9 -4.5 \%
Output Voltage High Von R =600 Q 3.7 4.1 \Y
Output Voltage Low VoL RL =600 Q, —40°C < Tp < +125°C -4.8 —4.2 \Y
Output Current lout +40 +54 mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vs=+45Vto+18V 86 130 dB
Supply Current/Amplifier Isy
AD8510/AD8512/AD8513 Vo=0V 2.0 2.3 mA
AD8510/AD8512 —40°C < Ta < +125°C 25 mA
AD8513 —40°C < Ta < +125°C 2.75 mA
DYNAMIC PERFORMANCE
Slew Rate SR RL=2kQ 20 Vs
Gain Bandwidth Product GBP 8 MHz
Settling Time ts T00.1%,0Vto4Vstep, G=+1 0.4 us
Total Harmonic Distortion (THD) + Noise THD + N 1kHz, G=+1,R . =2kQ 0.0005 %
Phase Margin M 445 Degrees
NOISE PERFORMANCE
Voltage Noise Density €n f=10 Hz 34 nV/AHz
f=100 Hz 12 nVAHz
f=1kHz 8.0 10 nV/Hz
=10 kHz 7.6 nV/Hz
Peak-to-Peak Voltage Noise en p-p 0.1 Hz to 10 Hz bandwidth 2.4 5.2 UV p-p

! AD8510/AD8512 DIHE,
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AD8510/AD8512/AD8513

EREE
FRIZHEN2WIRY | Vs=%15V, Veu=0V, Ta=25°C,
=2
Parameter Symbol Conditions Min Typ Max Unit
INPUT CHARACTERISTICS
Offset VVoltage (B Grade)* Vos 0.08 0.4 mv
—40°C < Tp < +125°C 0.8 mvV
Offset Voltage (A Grade) Vos 0.1 1.0 mV
—40°C < Ta < +125°C 18 mvV
Input Bias Current Ig 25 80 pA
—40°C < To < +85°C 0.7 nA
—40°C < Ta < +125°C 10 nA
Input Offset Current los 6 75 pA
—40°C < Ta< +85°C 0.3 nA
—40°C < Ta < +125°C 0.5 nA
Input Capacitance
Differential 125 pF
Common Mode 115 pF
Input Voltage Range -13.5 +13.0 \Y%
Common-Mode Rejection Ratio CMRR Vem =-125V to +12.5V 86 108 dB
Large-Signal Voltage Gain Avo RL.=2kQ,Vem=0V, 115 196 VimV
Vo=-135Vt0+13.5V
Offset Voltage Drift (B Grade)® AVos/AT 1.0 5 uv/°C
Offset Voltage Drift (A Grade) AVos/AT 1.7 12 uv/°C
OUTPUT CHARACTERISTICS
Output Voltage High Vou R.=10kQ +14.0 +14.2 \Y%
Output Voltage Low VoL R =10 kQ, —40°C < Ta < +125°C -14.9 -14.6 \Y%
Output Voltage High Vou RL=2kQ +13.8 +14.1 \Y%
Output Voltage Low VoL RL=2kQ, —40°C < Tp < +125°C -14.8 -14.5 \Y%
Output Voltage High Vou RL =600 Q +13.5 +13.9 \Y
R =600 Q, —40°C < Ta < +125°C +11.4 \Y
Output Voltage Low VoL R =600 Q -14.3 -13.8 \Y
RL =600 Q, —40°C < Tp < +125°C -12.1 \Y%
Output Current lout +70 mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vs=+45V to+18 V 86 dB
Supply Current/Amplifier lsy
AD8510/AD8512/AD8513 Vo=0V 2.2 25 mA
AD8510/AD8512 —40°C < Tp < +125°C 2.6 mA
AD8513 —40°C < Ta < +125°C 3.0 mA
DYNAMIC PERFORMANCE
Slew Rate SR RL=2kQ 20 Vs
Gain Bandwidth Product GBP 8 MHz
Settling Time ts T00.1%,0V to 10 V step, G = +1 0.5 us
To00.01%,0V to 10V step, G=+1 0.9 us
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AD8510/AD8512/AD8513

Parameter Symbol Conditions Min Typ Max Unit
Total Harmonic Distortion (THD) + Noise THD + N 1kHz, G=+1, R.=2kQ 0.0005 %
Phase Margin oM 52 Degrees

NOISE PERFORMANCE
Voltage Noise Density €n f=10Hz 34 nV/AHz

=100 Hz 12 nVAHz
f=1kHz 8.0 10 nV/AHz
=10 kHz 7.6 nV/AHz
Peak-to-Peak Voltage Noise e, p-p 0.1 Hz to 10 Hz bandwidth 24 5.2 uV p-p
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AD8510/AD8512/AD8513

B RARTER

= 3. x 48385

Parameter Rating Package Type 0. 0;c Unit
Supply Voltage +18V 8-Lead MSOP (RM) 210 45 °C/W
Input Voltage +Vs 8-Lead SOIC_N (R) 158 43 °C/W
Output Short-Circuit Duration to GND Observe derating curves 14-Lead SOIC_N (R) 120 36 °C/W
Storage Temperature Range —65°C to +150°C 14-Lead TSSOP (RU) 180 35 °C/W
Operating Temperature Range —40°C to +125°C

Junction Temperature Range -65°C to +150°C YnE T —A M= ARIETHUE, TADLREEE Sy r—YORE, 7
Lead Temperature (Soldering, 10 sec) 300°C IS A BRI — FIZAS FHT LIRIET 00 % BUE,

Electrostatic Discharge 2000 V

(Human Body Model)
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F—F—-HAF

Model Temperature Range Package Description Package Option Branding
AD8510ARMZ-REEL" —40°C to +125°C 8-Lead MSOP RM-8 B7A#
AD8510ARMZ" —40°C to +125°C 8-Lead MSOP RM-8 B7A#
AD8510AR —-40°C to +125°C 8-Lead SOIC_N R-8

AD8510ARZ" —40°C to +125°C 8-Lead SOIC_N R-8

AD8510ARZ-REEL" —40°C to +125°C 8-Lead SOIC_N R-8

AD8510ARZ-REEL7" —40°C to +125°C 8-Lead SOIC_N R-8

AD8510BR —40°C to +125°C 8-Lead SOIC_N R-8

AD8510BR-REEL —40°C to +125°C 8-Lead SOIC_N R-8

AD8510BRZ" —40°C to +125°C 8-Lead SOIC_N R-8

AD8510BRZ-REEL" —40°C to +125°C 8-Lead SOIC_N R-8

AD8510BRZ-REEL7" —-40°C to +125°C 8-Lead SOIC_N R-8

AD8512ARMZ-REEL" —40°C to +125°C 8-Lead MSOP RM-8 B8A#
AD8512ARMZ* —-40°C to +125°C 8-Lead MSOP RM-8 B8A#
AD8512AR —40°C to +125°C 8-Lead SOIC_N R-8

AD8512AR-REEL —40°C to +125°C 8-Lead SOIC_N R-8

AD8512AR-REEL7 —40°C to +125°C 8-Lead SOIC_N R-8

AD8512ARZ! —40°C to +125°C 8-Lead SOIC_N R-8

AD8512ARZ-REEL! —40°C to +125°C 8-Lead SOIC_N R-8

AD8512ARZ-REEL7" —40°C to +125°C 8-Lead SOIC_N R-8

AD8512BR —40°C to +125°C 8-Lead SOIC_N R-8

AD8512BR-REEL —40°C to +125°C 8-Lead SOIC_N R-8

AD8512BR-REEL7 —40°C to +125°C 8-Lead SOIC_N R-8

AD8512BRZ! —40°C to +125°C 8-Lead SOIC_N R-8

AD8512BRZ-REEL! —40°C to +125°C 8-Lead SOIC_N R-8

AD8512BRZ-REELT7" —40°C to +125°C 8-Lead SOIC_N R-8

AD8513AR —-40°C to +125°C 14-Lead SOIC_N R-14

AD8513AR-REEL —40°C to +125°C 14-Lead SOIC_N R-14

AD8513AR-REEL7 —40°C to +125°C 14-Lead SOIC_N R-14

AD8513ARZ" —40°C to +125°C 14-Lead SOIC_N R-14

AD8513ARZ-REEL! —-40°C to +125°C 14-Lead SOIC_N R-14

AD8513ARZ-REEL7" —40°C to +125°C 14-Lead SOIC_N R-14

AD8513ARU —40°C to +125°C 14-Lead TSSOP RU-14

AD8513ARU-REEL —40°C to +125°C 14-Lead TSSOP RU-14

AD8513ARUZ! —-40°C to +125°C 14-Lead TSSOP RU-14

AD8513ARUZ-REEL" —40°C to +125°C 14-Lead TSSOP RU-14

! Z = RoHS filidh, #1 ROHS HEHLA &3 L, B E 7213 Fibic R,

Rev. |

— 20/20 —






