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5/10—Rev. D to Rev. E

Added ADS8505, 6-Ball WLCSP Package..........ccccecveuennennennn. Universal
Changes to Large-Signal Voltage Gain Parameter (Table 1)................. 4
Changes to Large-Signal Voltage Gain Parameter (Table 2)................. 5
Changes t0 Table 4 ........c.ccciviiiiiiiiiiciccecce e 6
Updated Outline DImensions...........cceeeeeeriererienienenieienieneneeeees 19
Changes to Ordering GUIde ...........cceveeieiiiniiieieeceeeeseeee e 21

10/09—Rev. C to Rev. D

Added ADS8505, 5-Lead SOT-23 Package .........ccccvvereevennnne. Universal
Changes to General Description, Added Figure 1.........cccccooeiiiinnnen. 1
Moved Electrical Characteristics—1.8 V Operation Section, Changes to
Supply Current per Amplifier Parameter, Table 1..........cccocoeveiinnnecne 3
Moved Electrical Characteristics—S5 V Operation Section, Changes to
Supply Current per Amplifier Parameter, Table 2............cococoeeiiinnnencne 4
Changes to Thermal Resistance Section and Table 4..............cccceunee. 5
Changes to Figure 20 and Figure 23 .........cccccoviiiiiiniiiiieeceeieeeee 8
Updated Outline Dimensions...........c.cceuvueueriruereniniereiniereinereennnnenens 16
Changes to Ordering GUIde ..........coceverienieneriiieneieieeseeeeee 17
3/09—Rev. B to Rev. C
Added AD8508, 14-Ball WLCSP Package.........ccceeueennnneee. Universal

Updated Outline Dimensions

Changes to Ordering GUIde ..........coceverieniererieiienenieeeseeeeee e

10/08—Rev. A to Rev. B

Added WLCSP Package .........coveveveirierieeiieneeeeseeeesienen Universal
Added Figure 2; Renumbered Sequentially ...........cocveevininiiicncnennn. 1
Added Input Resistance Parameter.............cccevereeiienieriniienenieiee. 3
Changes to Input Capacitance Differential Mode Parameter Symbol

and Input Capacitance Common Mode Parameter Symbol .................. 3
Added Input Resistance Parameter ..............cccoeeeieiieniinieienienieiene. 4
Changes to Input Capacitance Differential Mode Parameter Symbol

and Input Capacitance Common Mode Parameter Symbol .................. 4
Changes t0 Table 4 .......ccviiiiiiiiiieieee s 5
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T B 0 T A R s 20
Changes t0 FIZUIE 46.......c.coiiiiiiiiiiiieieeesieeeee e 16
Updated Outline Dimensions .........cc.cecerereerienenienieneneeienesceeenes 17
Added Figure 49......ooui i 17
Changes to Ordering GUIde ..........coceeveirerieirenenieineeeeeseeeeseeen 18
7/08—Reyv. 0 to Rev. A
Added ADS8S08.......coueieiiecieeeet e Universal
Added TSSOP Package ........cccoevueveineneniiiieicineeceeenee Universal
Changes to Features Section and General Description Section
Added Figure 2; Renumbered Sequentially.........ccccoceveieiineniiienencne
Changed Electrical Characteristics Heading to Electrical
Characteristics—5 V OPeration..........cccecevverveeererienieenieneeeenieneeeeseens 3
Changes t0 Table 1 .....cooeiiiiiiiiiiniiieeeeee e 3
Added Electrical Characteristics—1.8 V Operation Heading............... 4
Changes t0 Table 2 ......coovuiiiiiiiiiiieieiee et

Changes to Table 3, Thermal Resistance Section, and Table 4
Added Ta = 25°C Condition to Typical Performance Characteristics

SOOI ...ttt ettt 6
Changes to Figure 3, Figure 4, Figure 6, and Figure 7 ..........c.ccceeee.. 6
Added Figure 11 and Figure 14 .........ccoooiiiiiiiniiieieeeeeceeee 7
Changes to Figure 17 Through Figure 20..........ccccoviniiiinieniiieiene 8
Changes to Figure 21 Through Figure 26.........ccooceivivenniienenene 9
Changes to Figure 27, Figure 28, Figure 30, and Figure 31 . .10
Changes to Figure 34, Figure 37, and Figure 38........cccooeviviinennnn. 11
Added Figure 39 and Figure 40..........cccoooiiiiiiniiiiiieeececee, 12
Added Theory of Operation Section, Figure 41, and

FAUIC 42 1.t e 13
Added Figure 43 and Figure 44 ..........cccooooeieiiiiiieieceeeecee, 14
Added Applications Information Section and Figure 45..................... 15
Added Figure 46

Updated Outline Dimensions

Added Figure 48

Changes to Ordering Guide..........ccevuerieieniinieieieeeeeeie e 17
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AD8505/AD8506/AD8508

T4
ESMBE—1.8V B

FRIZHRENRWVIRD | Vsy=1.8V, Veu=

Vsy/2. Ta=25°C. Rp=100kQ (GND ~#f7),

=1
Parameter Symbol Conditions Min Typ Max Unit
INPUT CHARACTERISTICS
Offset Voltage Vos OV<SVu<18V 0.5 2.5 mV
—40°C < Tp <+125°C 35 mV
Input Bias Current Is 1 10 PA
—40°C < Tp <+85°C 100 pA
—40°C < T, <+125°C 600 PA
Input Offset Current Tos 0.5 5 PA
—40°C < Tp <+85°C 50 PA
—40°C < Tp <+125°C 100 pPA
Input Voltage Range —40°C < Tp <+125°C 0 1.8 A\
Common-Mode Rejection Ratio CMRR 0V<Veu<18V 85 100 dB
—40°C < Tp <+85°C 85 dB
—40°C < T, <+125°C 80 dB
Large-Signal Voltage Gain Avo 0.05V<Vour<l.75V, 95 115 dB
RL =100 kQ to Veum
—40°C < T, <+125°C 95 dB
Offset Voltage Drift AVos/AT —40°C < T, <+125°C 2.5 uv/eC
Input Resistance Ry 220 GQ
Input Capacitance, Differential Mode CinoMm 3 pF
Input Capacitance, Common Mode Cinem 4.2 pF
OUTPUT CHARACTERISTICS
Output Voltage High Vou R =100 kQ to GND 1.78 1.79 A\
—40°C < T, <+125°C 1.78 \Y
R =10 kQ to GND 1.65 1.75 v
—40°C < T, <+125°C 1.65 A%
Output Voltage Low Vou Ry =100 kQ to Vgy 2 5 mV
—40°C < T, <+125°C 5 mV
RL=10kQ to Vsy 12 25 mV
—40°C < Tp <+125°C 25 mV
Short-Circuit Limit Isc Vour = Vsy or GND +4.5 mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vsy=18Vto5V 100 110 dB
—40°C < Tp <+85°C 100 dB
—40°C < Tp <+125°C 95 dB
Supply Current per Amplifier Isy
AD8506/AD8508 Vour = Vsy/2 16.5 20 LA
—40°C < T, <+125°C 25 LA
ADS8505 Vour = Vsy/2 16.5 24 pA
—40°C < Tp <+125°C 27.5 HA
DYNAMIC PERFORMANCE
Slew Rate SR R.=100kQ,C.=10pF,G=1 13 mV/us
Gain Bandwidth Product GBP RL=1MQ,C.,=20pF,G=1 95 kHz
Phase Margin Dy RL=1MQ,C.,=20pF,G=1 60 Degrees
NOISE PERFORMANCE
Voltage Noise ey p-p f=0.1 Hzto 10 Hz 2.8 uVp-p
Voltage Noise Density en f=1kHz 45 nV/AHz
Current Noise Density iy f=1kHz 15 fA/NHz
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AD8505/AD8506/AD8508

BELRNEE—SVIHE

RRIZFRTENTZWVIR D | Vsy =5V, Vou=Vsy/2, Ta=25°C. Rp =100 kQ (GND ~Z#¢),

=2
Parameter Symbol Conditions Min Typ Max Unit
INPUT CHARACTERISTICS
Offset Voltage Vos 0OV<SVeu<5V 0.5 2.5 mV
—40°C < Ty <+125°C 3.5 mV
Input Bias Current Is 1 10 PA
—40°C < Ty <+85°C 100 PA
—40°C < T, <+125°C 600 PA
Input Offset Current Tos 0.5 5 PA
—40°C < T, <+85°C 50 PA
—40°C < Tp <+125°C 130 PA
Input Voltage Range —40°C < T, <+125°C 0 5 v
Common-Mode Rejection Ratio CMRR 0OV<Veu<5V 90 105 dB
—40°C < T, <+85°C 90 dB
—40°C < Tp <+125°C 85 dB
Large-Signal Voltage Gain Avo 0.05V<Vour<495V, 105 120 dB
RL=100kQ to Vem
—40°C < T, <+125°C 100 dB
Offset Voltage Drift AVos/AT —40°C < Tp <+125°C 2 uv/eC
Input Resistance Riv 220 GQ
Input Capacitance, Differential Mode Cinbm 3 pF
Input Capacitance, Common Mode Cinem 42 pF
OUTPUT CHARACTERISTICS
Output Voltage High Vou Ry =100 kQ to GND 4.98 4.99 A\
—40°C < T, <+125°C 4.98 \%
Ry =10 kQ to GND 4.9 4.95 A%
—40°C < T, <+125°C 4.9 \%
Output Voltage Low VoL R =100 kQ to Vsy 2 5 mV
—40°C < T, <+125°C 5 mV
Ry =10kQ to Vsy 10 25 mV
—40°C < Tp <+125°C 30 mV
Short-Circuit Limit Isc Vour = Vsy or GND +45 mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vey=18Vto5V 100 110 dB
—40°C < T, <+85°C 100 dB
—40°C < Tp <+125°C 95 dB
Supply Current per Amplifier Isy
AD8506/AD8508 Vour = Vsy/2 15 20 LA
—40°C < Tp <+125°C 25 pA
ADS8505 —40°C < Tp <+125°C 25.5 pA
DYNAMIC PERFORMANCE
Slew Rate SR R.=100kQ,C.=10pF,G=1 13 mV/us
Gain Bandwidth Product GBP R.=1MQ,C.=20pF,G=1 95 kHz
Phase Margin Dy Re=1MQ,C.=20pF,G=1 60 Degrees
NOISE PERFORMANCE
Voltage Noise enp-p f=0.1 Hzto 10 Hz 2.8 uV p-p
Voltage Noise Density en f=1kHz 45 nV/AHz
Current Noise Density i f=1kHz 15 fA/NHz
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AD8505/AD8506/AD8508

e RATE

3.

Parameter Rating

Supply Voltage 55V

Input Voltage +Vgy £ 0.1V
Input Current’' +10 mA
Differential Input Voltage2 +Vsy

Output Short-Circuit Duration to GND Indefinite
Storage Temperature Range —65°C to +150°C
Operating Temperature Range —40°C to +125°C
Junction Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 60 sec) 300°C
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Package Type 054 0;c Unit
5-Lead SOT-23 (RJ-5) 190 92 °C/W
6-Ball WLCSP (CB-6-7) 105 N/A °C/W
8-Lead MSOP (RM-8) 142 45 °C/W
8-Ball WLCSP (CB-8-2) 82 N/A °C/W
14-Lead TSSOP (RU-14) 112 35 °C/W
14-Ball WLCSP (CB-14-1) 64 N/A °C/W
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7 I hr—

NILR - FHIA—ZERIR

FIVA IRV AT, BREFANTE S 2B H)DO—F
v ME & BE OIRA R A SR I IE 9 D BRI b B R R
PEOEPESRTT, BEZES~T/ oL (FFo~Es/BE
INTARAMIR)FEIL D A7 MAZWI L, BEFREZ XV ~E

<3 e

U0 E AT (AR TS T )T AIEOARR) Z L L £ T,

SOV ZERFZRETIL, 2 > LED GHHl 7 LT Y XA DEHES I
b U AT 2 EPHENMT 227V v 7 ek —(7 4+ b
A G —NYPNBEOREZEFELSCEESINET, —FHOD
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nm~900 nm)FEIK D&, FNENMBLES, 7V v X
F=7nATTatyd o=y MBS ET, & LED X
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S ET, ZOBERIO DC LIV dBREI S 15 LED O A
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Y FaAEEIZ T2, LED BXLEARGAICOLBRE L £,
ADG733 SPDT 7+ R 7 « 24 v FD 1/3 %\ 125V 77 L
U AERE LA BB & OREGHYIRHIE > TWEJ, LED 5K
B4 BB ADRISS1 O 125 V U 7 7 L > ZAFEE X AD8506 DY
EES TNy 7y IhvET, ERIBANIC ODE@FW}JMOZ.)&
FRT LTINS D LAV S E T (RREIZE D),
ZOUVVTREIBATINIERBE TBRELET, _0)7‘_ boR
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e o
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HNa—R - E=42A4EBO—/R - 27—
X TLE

TV a—RADE=F FFIEIZIL, 2 pm~2.5 pm FFH ORI D5
HFERIWRIN L, RO =4 JERDEE, v o — AR L D
BRALFENA NY v T EFESTZBREES A TR £4, &
FES A 7T, V77 L 2B, HIEES, (EEERD 3
OOBMEMHENET, ZOEMMIFEENH VLKA Ih T
F 973, AD8505/AD8506/ADS8508 7 > T a M o L 5 5%/ A
XL HBMEZE LSS 2 LN TEEY, 0.1 Hz~10Hz T2.8
uwV OENE—7 to B — 27 EJE / A A& 1 kHz T 45 nVAHz O
£ A REEFERFIREIC 72 0 £,

19 1 OOEFEHIT, 33VONyT Y TEESESZ LT,
I a—AE5ERIE 3 pA LTFTO T VAT =V Th oIz,
Cc1
1000pF
Il
R1
SMa

WORKING

)

REFERENCE

CONTROL

R2 R3
22.6kQ 22.6kQ

c3

IV a2 NN—=Z /NS WADNASA T ZAERDBLETT,
AD8505/AD8506/AD8508 |3J& FHIRE T typ il 1 pA & max fif 10
PA DASINA T A EFAEFSTZD, ERZERE T,

80 Hz~100 Hz D #1 v N4 7 A EFFo>m— X « 7 4 LR
JARERETHEDICT NI —R « A—F— « TN 2|2
BT, TOT4NZE LTI TN 2 Eizi 4 o
LU —AE[HTHZ LN TEET, 50 kHz~500 kHz D7
RO EE AT 7 NE L TWET, 95 kHz @ GBP &
15 pA (typ)DEE & it % £5-> AD8505/AD8506/AD8508 7 > 71,
INOLOEGEERMIZLTWET, 4 BANFT—Z - 7 4 L Z(Hi
W2 1R — SR« 7 4 L EPNTHET)ORIBET VA 2K
50 IR LET, 33V Oy T Y EERTLE, FAMBETO
ZDOTFPA L OEFEEEINT 297 pW (typ)l2 720 5,

+3.3V U1
1/2
AD8506 +3.3V u2

R4 R5
22.6kQ 22.6kQ
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AN P

3.00
2.90
2.80
1.70 s 4 3.00
1.60 [ 2.80
150 To
0.95BSC
1.90
BSC
1.30
115
0.90
1 45MAX 020
o 95 MIN -
0.15 MAX }
0.05 MIN 0.50 MAX SﬁﬂgG
0.35 MIN

121608-A

COMPLIANT TO JEDEC STANDARDS MO-178-AA

B515EY - RE—L - FIRSAY - hSUDRE - Ny —I[SOT-23]

(RJ-5)
<Fi&: mm
0.645
0.600
0.945 0415 0.555
[+— 0.905 — 0.400
0.865 0.385 SEATING
PLANE 2 1
|7 ‘ 1 :) 0.287 } _O ‘ O A
BALL A1_ 0.287
IDENTIFIER 1425 0.267 0.80
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1.46 0.540 0.25 BSC
1.42 BSC - 0.25
SEATING 3 1 BscC
' |~ PLANE 1
O | D ; OO |
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*r—F—-HAF

Model' Temperature Range Package Description Package Option Branding
ADS8505ARJZ-R2 —40°C to +125°C 5-Lead Small Outline Transistor Package [SOT-23] RJ-5 A2E
AD8505ARIJIZ-R7 —40°C to +125°C 5-Lead Small Outline Transistor Package [SOT-23] RJ-5 A2E
ADS8505ARJZ-RL —40°C to +125°C 5-Lead Small Outline Transistor Package [SOT-23] RIJ-5 A2E
ADS8505ACBZ-R7 —40°C to +125°C 6-Ball Wafer Level Chip Scale Package [WLCSP] CB-6-7 A2H
AD8505ACBZ-RL —40°C to +125°C 6-Ball Wafer Level Chip Scale Package [WLCSP] CB-6-7 A2H
AD8506ACBZ-REEL —40°C to +125°C 8-Ball Wafer Level Chip Scale Package [WLCSP] CB-8-2 AlX
AD8506ACBZ-REEL7 —40°C to +125°C 8-Ball Wafer Level Chip Scale Package [WLCSP] CB-8-2 AlX
ADS8506ARMZ —40°C to +125°C 8-Lead Mini Small Outline Package [MSOP] RM-8 AlX
ADS8506ARMZ-R7 —40°C to +125°C 8-Lead Mini Small Outline Package [MSOP] RM-8 AlX
AD8506ARMZ-REEL —40°C to +125°C 8-Lead Mini Small Outline Package [MSOP] RM-8 AlX
AD8508ARUZ —40°C to +125°C 14-Lead Thin Shrink Small Outline Package [TSSOP] RU-14
AD8508ARUZ-REEL —40°C to +125°C 14-Lead Thin Shrink Small Outline Package [TSSOP] RU-14
ADS8508ACBZ-REEL —40°C to +125°C 14-Ball Wafer Level Chip Scale Package [WLCSP] CB-14-1 A27
AD8508ACBZ-REEL7 —40°C to +125°C 14-Ball Wafer Level Chip Scale Package [WLCSP] CB-14-1 A27

!'Z = RoHS LA 5,
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