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OPA858 CMOS VIV 25 0.8 5.5
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1 FB 14.5 537.4 79.5 602.4
2 NC 14.5 379 79.5 444
3 IN - 14.5 227 79.5 292
4 IN+ 14.5 68.6 79.5 133.6
5 NC 296.725 34.825 361.725 99.825
6 NC 421.725 34.825 486.725 99.825
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13 NC 297.125 571.175 362.125 636.175
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WRZ& A Vse =BV Vg = 0V, 1E 1/2Vs A m B AL, RAEEEIE . R =200Q . i gkl 1/2Vs NEHETF A
Ta~=+25C (RIS AU )

2K \ WRE A | BAME  REE RAE] e
T AERR
SSBW INME B Vour = 100 mVpp 1.8 GHz
LSBW SN it Vout =2 Vpp 400 MHz
GBWP 2575 SR 900 MHz
0.1dB “FHJE#: 5% 140 MHz
SR JEHEZ (10% - 90%) Vour = 2-V ik 1150 Vlus
t; T T Vour = 100mV Btk 0.3 ns
t ¥ & A 1) Vour = 100mV Bk 0.3 ns
K EIR 0.1% [k g i i) Vour = 2-V ik 8 ns
FERE L 0.001% [rifa E I ] Vour = 2-V Hrik 3000 ns
JURLUA NI Vourt = 2-V Hrik 7%
D2 T f=10MHz , Vour = 2Vpp 90 dBe
f=100MHz , Vour = 2Vpp 60
f=10MHz , Vour = 2V, 86 dBc
HD3 —PHERR f=100MHz , \C/);I,T = 2\7;, 64 dBc
e e N L i R gt f=1MHz 3.3 nV/ <V Hz
Zout P B % H BE AT f=1MHz 0.15 Q
Hitas
Ao FFER el 4 2 0) 60 65 dB
Vos N R A (1) Ta=25°C -5 +0.9 5 mv
AVos/ AT | i\ i HL KRS Ta=-40°C % +125°C 2 uv/eC
IeN , 1B BN () Ta=25°C -5 +0.5 5 pA
lsos LY R/ ALY Ta=25°C -5 +0.1 5 pA
CMRR SR ] LD Vom = £0.5V 70 84 dB
WA
Pl e TONGEN 1 Go
Cem Pin L PNGIR S 0.62 pF
FE 54N HLU PR 1 GQ
Coire BN HEE 0.2 pF
Vin g%@u ) Vs: =3.3V, CMRR > 66dB 1.7 1.9 %
Vi i%ﬁ?&ﬁ ) () Vs: = 3.3V, CMRR > 66dB 0 0.4 v
CMRR > 66dB 3.4 3.6
Vi QE‘&?Q{ () Ta= -40°C % +125°C v
s (HIbL) A ’ 3.4
CMRR > 66dB
CMRR > 66dB 0 0.4
ViL %éﬁi?%ﬁ ) Ta= -40°C % +125°C , 035 045 v
CMRR > 66dB : :
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6.5 BS4FHE (£%)
WAL © Vs =5V Vs = OV, 7E 1/2Vs AR ELIOGASERE, MATHIZRIE . R =200Q . i GaREL 1/2Vs JHEHEI H

To~+25C (

BrAR S A )

B \ Wk | BoME mE BocdE| B
T
Vg =3.3V, To=25°C 23 24
Vou HHEE (HHETE) TA =25°C 3.95 4.1 v
Ta=-40°C & +125°C 3.9
Vg =3.3V, To=25°C 1.05 1.15
VoL i EE (RET) Ta=25°C 1.1 1.15 Y
Ta =-40°C % +125°C 1.2
RL=10Q , Ag_ > 52dB 65 76
lo LN L VER IR (RLARAERER ) D 7,2 Z40°C % +125°C. R, = 100Q. mA
A?,L > 52dB : 64
Isc o e s P (1) 85 105 mA
BYR
Vgs = 5V 18 20.5 24
Vg = 3.3V 17.5 20 23.5
la TR Vg« = 5.25V 18 21 24 mA
Ta=125°C 24.5
Ta =-40°C 18.5
PSRR+ TE HL M Ha (1) 66 74
PSRR - B LD 64 72 98
Wre
AR R TE /N 3% B B TR 35 1A 0.65 1 \Y
JE P H IR FER T M E R I TR 28 4T T 1.5 1.8 Y
SIS 70 140] A
PD i & #% 70 200 A
T 308 S B o ] Vout = TZAH ) 90% B [ ) 25 ns
IR WTIE I I [ 120 ns
(1) BNIEKREAGH TR .
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6.6 JLAVREE

MR N - Ta=25°Cy Ve =25V, Vs = - 2.5V, Vine =0V, 25 = 1V/V. Re=0Q. R, =200Q , 3f A kL
1/2Vs 3L (FRIAERE U )

3
0 N = N 0
— Y -~ \'\.w
g \\ \ \fﬂl g \
.% 3 N .% 3
(O S
T 6 T 6
£ \ E
=} — Gain=+1V/V =]
= — Gain=-1VN \ \ =
-9 Gain = +2 VNV — -9
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— Gain = +20 V/V ‘ — Vg=5V “I
12 -12
1M 10M 100M 1G 5G ™M 10M 100M 1G 5G
Frequency (Hz) Frequency (Hz)
Vout = 100mVpp ; BRHBECE | SR 7 Vout = 100 mVpp
&l 6-1. /MESIHmIN 5 A IR R & 6-2. /M5 SAEma R 5 e Y B R ISR &
3 2
| 1
0b— e L e A 0
N N
— N P N
g ~\JM g 1 w .
-§ -3 — § 2
3 g 3
N N
T -6 S 4 | 1]
€ £
S S 5| — Ta=125°C —
= \ Z | — Ta=85C
9 — R.=1000 -6 Ta=25°C R
— R_.=2000Q 7| Ta=0C
R = 400 Q “ — Ta=-40°C I
-12 -8
M 10M 100M 1G 5G M 10M 100M 1G 5G
Frequency (Hz) Frequency (Hz)
VOUT =100 mVpp VOUT =100 mVpp
B 6-3. Th/ME-Sam e N S HH SR R R Bl 6-4. /M55 I e N SRR B ] 2K R
3 4
0 N 2
B ) |~ -t L~
@ ‘-A“"\*.‘ —~ 0 = Y
S 3 ™" %/
= 11\\ c -2
3 3 N 3 .
kel \ o
8 N\ 8
£ N\ g 6
2 \ 2 \
\ 8| — Rg=180,CL=10pF
12| — Vs=+1.65V, Vour = 100 mVpp, Vem =0 V \ — Rg=9.10Q, C_=47pF \
— Vs =425V, Voyr = 100 mVpp, Vem = 0.9 V \ -10 Rs=6.2Q, C_=100 pF
Vg =125V, Vour=2 Vpp, Vom =0V — Rs=2Q,C . =1nF \
-15 -12
1M 10M 100M M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
W2 = 20VIV Rp =4530Q Vout = 100mVpp , BXHIECE |, HSRE 7-4
E 6-5. J2i= 20V/V B AR 2R B2 K 6-6. /M-S IFENRLE AR F IR FR
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6.6 JLAURFE (52)

MR N - Ta=25°Cy Ve =25V, Vs_ = - 2.5V, Vine =0V, 125 = 1V/V. Re=0Q. R, =200Q , 3f HiH kL

OPA859
ZHCSIQ9A - SEPTEMBER 2018 - REVISED MAY 2025

1/2Vs JyBEHE (BrAR AU )

3 0.2
0.1
0 — S
—_ ™™ —_
% \ \ % 0 \\\_‘,———/\
£ 3 \ K=
3 & 01 \
el el
(9] (9]
8 \ 8 o2
g \ £
S — Gain=+1V/V S 03
= — Gain=-1VN \ <
-9 Gain = +2 VIV 04
— Gain=+5 V\V \ 0.
— Gain = +20 V/V ‘
12 -0.5
1M 10M 100M 1G ™ 10M 100M
Frequency (Hz) Frequency (Hz)
Vout =2 Vpp Vout =2 Vpp
& 6-7. K55 HRM N 5 28 M KRR E 6-8. 0.1dB #2548 BE HIK A5 S0 L
100 75 45
—— AoL Magnitude (dB)
= \ — Aoy Phase (°
= 60 N oL ) 0
§ 10 . g N -
g g 45 N I 45 g
> N (2]
E z Ny &
5 g Nl } o
o 1 > 30 TN 90 %
=1 r = ~ o
O V4 o N -
o
g — 2 15 N N-H 135 &
- 0.1 e T o} N o]
3 ° S N
3 0 i -180
o N
0.01 -15 -225
100k 1M 10M 100M 10k 100k M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
[ GNEREL TN (GUNERELLIN
& 6-9. HIFF H FRHT SR E KRR Bl 6-10. FFFRIBEERIARAL 5 AR E] BIK 7R
100 4 /
N ~N
z < 38
2 Z
g N g o8
2 NJ 2
© ™N o 34
=] ™ (=]
S 10 £
o o
> > 3.2
3 ; 3 —
5 man! 5 3
3] Q
i o
3 3 28
£ £
1 2.6
1k 10k 100k M 10M 100M -40  -20 0 20 40 60 80 100 120 140
Frequency (Hz) Ambient Temperature (°C)
iR 10MHz
B 6-11. W MR & S HAR A R R B 6-12. B RS % E ST ERERMXER
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6.6 HLAVERE: (42)

MR N - Ta=25°Cy Ve =25V, Vs_ = - 2.5V, Vine =0V, 125 = 1V/V. Re=0Q. R, =200Q , 3f HiH kL
1/2Vs e (FRAERE U )

-40 -40
— HD2, Vour = 0.5 Vpp —— HD3, Vour = 0.5 Vpp
50| — :Bg, xOUT = '12 xpp -50 | — :Bg, ¥OUT= ; ¥PP
T e0| — HD2 Vour = 2.5V; o —— HD3, Vaur = 25V, AN/
R - , Vout = 2.0 Vpp @ -60 , Vourt = 2.0 Vpp —
) N 2
S -70 = - s -70 S8
= 1 £ d
2 | /—/ 2 ]
% -80 = A 2 -80 —
% [ //\/— % | —
£ 90f 1 £ 90
g e £ | //
< -100 < -100
T T L
|t |_—1 -
110 e | /\\/,/,_,/ 10 |~ | LA
I N N
-120 -120
™ 10M 100M M 10M 100M
Frequency (Hz) Frequency (Hz)
B 6-13. R K (HD2) SH BB KRR B 6-14. KR (HD3) SRR MR
40 -40
—— HD2, R_. =100 Q —— HD3, RL. =100 Q
-50 | — HD2, R_ =200 Q -50 | — HD3, R. =200 Q
_ HD2, R_ = 400 Q . HD3, RL =400 Q
A -60 | -60
k=2 A p z |
c c
s -70 / s -70 f
z $%a E AT
g 80 g -80 » =1
o 7 o A
£ -90 S -90 A
<] Iy / 2 =T |
S 100 e E 100
T — T
-110 -110
-120 -120
™M 10M 100M M 10M 100M
Frequency (Hz) Frequency (Hz)
Vout =2 Vpp Vout =2 Vpp
F 6-15. PR (HD2) S REME KRR Bl 6-16. IR E (HD3) S A MKIX R
40 -40
—— HD2,Gain=1V/V,Re=0Q —— HD3, Gain=1V/V,RF=0Q
-50 | — HD2, Gain = -1 V/V, Re =150 Q -50 | — HD3, Gain = -1 V/V, Re =150 Q
_ HD2, Gain = 2 V/V, Rr = 150 Q _ HD3, Gain = 2 V/V, Rr = 150 Q
g .60 | — HD2, Gain =5 V/V, Re = 453 Q 8 .60| — HD3, Gain =5 V/V, Re = 453
=2 A z
c 70 | S 70
s - Tz s - o o g g P
5 — A 5 | — 7
@ -80 2 -80 = 5
a | — Ia) A1 ~
o -1T A o — i |
g -90 g E— /, 8 90 I T
g [ ___/—:=:; g ]
= -100 = -100
-110 -110
-120 -120
™M 10M 100M M 10M 100M
Frequency (Hz) Frequency (Hz)
Vout =2 Vpp Vout =2 Vpp
B 6-17. iR E (HD2) 538 MK R B 6-18. iR K (HD3) Lt Kc &

t
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6.6 HLAVERE: (42)

MR N - Ta=25°Cy Ve =25V, Vs_ = - 2.5V, Vine =0V, 125 = 1V/V. Re=0Q. R, =200Q , 3f HiH kL

1/2Vs JyBEHE (BrAR AU )

Time (5 ns/div)

K 6-23. SEBRAS I B

60 1.25
— Input — Input "
—— Output 1 —— Output
40 0.75
2 » s 05
é 2 025
(% 0 (/;) 0
()
> 8 025
g2 S 05
-0.75
-40
; L.
-60 -1.25
Time (5 ns/div) Time (5 ns/div)
P8 _E TR R BRI E] (10% - 90%) = 450ps EIER . NP =1160V/ns. LF+ =1400V/ s
& 6-19. /M5 S BRAHIR Bl 6-20. KAz S HRA B
0.075 H 4 ‘
0.05 K? AN 8 -
: | \ :
Z 0025 ‘ ) ; N\
N \ : /
s | | 2
ﬁ 0 ﬁ 0 /
g | g
5 -0.025 S N—
> Rs=18Q, CL =10 pF )
0.05 —— Rg=9.1Q,C_ =47 pF
Y. Rs =6.2Q, C_ =100 pF "/ 3 o Ideal Out
R - — put
Rs=20 CL=1nF ‘ —— Measured Output
-0.075 [ [T T T 4
Time (10 ns/div)
Time (5 ns/div)
HRUHEE , ESHE 74 5= 5VIV. Rp=453Q. 2 x fHiid i
B 6-21. M5 SBRAEM NS AR KA R Bl 6-22. # it gRma B
3 3 —
M et " —— Power Down (PD)
- — Output
2 2
N N
: ANrA HVANIVAN
Z o \ & o e
(0] (0]
\J \J : I\ [\
S 1 S 1
-2 -2
—— Power Down (PD) o
- —— Output v
-3 -3

Time (5 ns/div)

& 6-24. < PR AS I BL
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6.6 HLAVERE: (42)

MARZAF R - Tao=25°C. Vgy =2.5V. Vg = -2.5V. Vs =0V,

1/2Vs JyBEHE (BrAR AU )

W =1VIV. Re=0Q. R =200Q , 3f Hih fn# L

100 80
— CMRR d — PSRR+
& = TN — PSRR-
o ™ N
o 80 ~ = A
] N N
2 N % \\ N
o N 5 NG
S ™ 5 I ™
= 60 S 40 s
& N @ \\
P N o I
o 40 N > 20
g \ g
z N % \
E 20 i g 0 N
g ] o N
o o
0 -20
10k 100k 1M 10M 100M 1G 10k 100k ™ 10M 100M 1G
Frequency (Hz) Frequency (Hz)
TN 5 (GUNERELIN
] 6-25. JLEHIH) L SR KX R &) 6-26. FOJRHIH] Th SR KR R
215 24 >
21.25 / <
o1 — 23
T 2075 —| —| T e e
- L — = 2
g 205 ] //
3 20.25 // —| 3 2
g 20 8 /
2 |/ 8 20
2 19.75 2
> . pul
g / (¢}
19.5 19
19.25 / — Unit 1 — Unit 1
— Unit2 — Unit2
19 18
3 325 35 375 4 425 45 475 5 525 -40  -20 0 20 40 60 80 100 120 140
Total Supply Voltage (V) Ambient Temperature (°C)
2 AL Vg =58V 2 AMAE K
Kl 6-27. BB S BIREEANXA &l 6-28. BA BN SIFEFRERIRR
80 1
— Unit 1
78 0.75] — Unit 2
Unit 3
< 76 05
=2 L >
- — S
s 74 L z 5 025
= o s}
3 = .. £ o i —
‘g vl = T el {— = z //__/
3 70E F— - — — B 3 -0.25
. - i oA = =
£ ==, - U / 5
T 68 —_—— -0.5
//
66 -0.75
/-—/
64 -1
40 -20 0 20 40 60 80 100 120 140 3 325 35 375 4 425 45 475 5 525
Ambient Temperature (°C) Total Supply Voltage (V)
SR 32 i 3 AL
E 6-29. B (ZEABOA ) SHREBEERRXAR & 6-30. R E S HIFHERKIRR
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6.6 HLAVERE: (42)

MARZAF R - Tao=25°C. Vgy =2.5V. Vg = -2.5V. Vs =0V,

1/2Vs JyBEHE (BrAR AU )

W =1VIV. Re=0Q. R =200Q , 3f Hih fn# L

0.8 2
— Unit 1
0.6 — Unit2
1.5 Unit 3 [
_ 04 _ ‘
> > 1
E o2} £ /
[0] [
& - g
= 0 5 05p
> >
g 02 g J
o (]
-0.4 L
-0.5 Wi
-0.6
-0.8 -1
-40  -20 0 20 40 60 80 100 120 140 0 0.5 1 15 2 25 3 3.5 4 4.5
Ambient Temperature (°C) Common-Mode Voltage (V)
p=-21uv/eC o =2uV/°C SR 32 AN A Vs =3V 3 AN
B 6-31. RARESHFHRER KR & 6-32. RFAE SRASHE B ERFXR
1.5 5
— Ta=-40°C l
— Ta=+25°C 4 ’
Ta=+125°C 3
1
s s |
E E
g g !
£ 05 £ ol— —
s R e —
T T -
(2] w
° 0 j © 2 -
</ 3 )
— Unit 1
4 _— Un!t 2
Unit 3
-0.5 -5
0 0.5 1 1.5 2 25 3 3.5 4 4.5 1 15 2 25 3 3.5 4 4.5
Common-Mode Voltage Output Voltage (V)
Vg =5V Vg =5V 3 A AL B
Kl 6-33. SR B E S AR A DU S35HE R R R &l 6-34. R H S HEIEE KRR
4 10n
5 I ==
” in i
2 —
3 : #
5 — 100p
@ E
g 0 /SI// (:)
> 3
% f @ 10p /]
£ 3 ~
(@]
2 , £
] — Tp=-40°C 1p — Unit 1
-3 — Ta=+25°C ;‘ — Unit2
Ta=+125°C 7 Unit 3
4 0.1p ZA |
1 1.5 2 25 3 35 4 45 40  -20 0 20 40 60 80 100 120 140
Output Voltage (V) Ambient Temperature (°C)
Vs =5V 3 A AL

& 6-35. KARE. MHBESHRRRMNKXR

B 6-36. M\ W BB SHHREMKAR
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6.6 JLAURFE (52)

MR N - Ta=25°Cy Ve =25V, Vs_ = - 2.5V, Vine =0V, 125 = 1V/V. Re=0Q. R, =200Q , 3f HiH kL
1/2Vs e (FRAERE U )

5 2.4
o — Ta=-40°C
— ] — Ta=+25°C
5 E— ~ 22 \ Ta=+125°C
310 \ s 2
£ 15 \ 5
IS g 1.8
S -20 \ %’ :
% -25 <>~ 1.6 ™S
@ \ 3 ~
= -30 \ 5 R
g3 \ O 14 \
-4 \
0 \ 12
-45 | ‘
-50 1
0 0.5 1 15 2 2.5 3 3.5 4 -120 -100 -80 -60 -40 -20 0
Common-Mode Voltage (V) Output Current (mA)
Vg =5V Vg =5V
K 6-37. A WE R SMAIB R ERMBIRA 6-38. W HEIE S RIAIMRR
4.5 7000
4 6000 ___
3.5 = —
= ~ 5000
< 3 =
S N 3 4000
8 25 <
2 \\ &
= 2 \ % 3000
o
= £
g 1% \ < 2000
1 v
—— Ta=-40°C 1000 [ |
0.5| —— Ta=+25°C
Ta=+125°C
0 RN
0 20 40 60 80 100 120 2 2 & b & &
Output Current (mA) Quiescent Current (mA)
Vg =5V p=20.8mA o0 =0.25mA 2k 9150 s A
Kl 6-39. 4 HH#IE 5h R IR R 6-40. FA R4 AT
2000 4500
1750 . 4000
1500 | 3500
g € 3000
3 1250 3 ]
S S 2500
2 1000 = 2
2 2 2000
3 -
£ £ 1500 —
500 — 1000
250 | 500
0
T o oo e, Row - BN G oGS n D 28 "2 38° 8§38~ 8¢
Offset Voltage (mV) Input Bias Current (pA)
p=-0.38mV o =0.97 mV LR 9150 /Nt A p= - 0.55pA o =0.23pA ik 9150 AN
Bl 6-41. KK E B 6-42. Wy N\ R E RS0
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7TSHNEER
OPAB859 11 4% Fhill ik % BRC B W N E AT~ . ¥ OPA859 fit B N 25 /N T 3VIV I FIAHBUR#s I , ik E Rg =
150 Q . ¥4 OPAB859 LB A iy 4VIV B = [ [FIAH R e, iH % E Re = 453 Q.
GND
50 Q
500 25V
850'0 A 169 Q
ource
50-Q
< Measurement
25V 7150 =509 system
* GND
GND
B 7-1. ALY S P R E
00 25V
50-Q .
S AN + 169 Q .
ource \?\ A 50.0
{ a Measurement
25V 7150 %0 System
f% A ¥ o
GND GND
R values depend on gain configuration
& 7-2. FIMEE
25V
+\?\ 169 Q
£ AAA S ( 50-0
GND /(( 00 Measurement
0.0 50 0 25V 7150 =2 System
Source 150 Q 150 Q W ano
75Q GND
GND
B 7-3. RAHALE (= -1VIV)
GND
50 Q
50 Q 25V
50-Q o
s h Rs 169 Q
ource \?\ A ' 50.0
{ l l < Measurement
25V 50Q " system
GNDI GNDI W Gno
K 7-4. BRI BEE
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8 E4Hi A

8.1 Mk

OPAB859 [ % 900MHz 14 251 %6 A1 (GBWP) 5 3.3nV/ v Hz ()54 LR M A A 45 &, WA SEar s PN . ik
B KA R G0 DA 75 B 0 75 R v 1 2 AT it 9 5545 5 B N 8 FH B AR AT AT B IOK A% » OPABS9 4 2 A tE2H A 7F —
LML B ERE. BT /MS 5 % %4 , OPA859 if B 5 400MHz (Vout = 2Vpep) HIKAS 54 %6 A1 1150V/ u's
FIEIER

8.2 ThEe HHEK]

OPA859 & — i B A /™ i FEL i s A A — AN BEL P 4 1 28 L e TR I 58 B 2% (op amp) . SR bn o N L
o, i K 8-1 F 8-2 FR AN EAIE T . AN E I EIR LAE S S HHIE (Vrer) AT AR |, £ HIE
HEIZATIN |, S RE T BN 1/2Vs. Vrer 05 7802 5 N o3 B R .

Vsia
VS+

Veer /_\_/ (1 + Re/ Ra) x Vsia
Viyo————+
Vour  Vrer [—\7

Vs

Ra

VF{EF

Re
& 8-1. MBS

—(Re/ Rg) x Vsia

VOUT VREF \—/—\

& 8-2. AR A
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8.3 ReME Ui A
8.3.1 HAFIESD {R#

OPAB859 KM HL I Al BICMOS L Ziflidh o X T3k 88/ U RF s , AERAS o 7 LB, AL AT o F
1R Hh & 2 LR A S ESD fRY ARE SR LR, W&l 8-3 B JEOKAR A I Z 18147 PN ORI AR
AR H VG B AR 0 B R R

\

% Power Supply
ESD Cell
VIN+ C i . ’ ’
x —— O vouTt
VIN- OO %
FB I %

- O

VS-
K 8-3. N#} ESD 41y

(7]

+

—()

8.3.2 RUE5IH

OPAB859 5| i A7 Jaj Ze 1 It A 7T 5 KPR S s i /b 27 A2 BURAT LY, IR s BB LT v i — S KB il /L. FB 51
(G101 ) A BEER RO S 05 i . FB 5 SO I BRI (518 3 ) HiJei&s: (NC) 518 ( 5181 2)
BT % NC 5l iR frE . o A RAa MM AL

1. RUHPE (Re) AT LOERAESE 3L [ — M) FB A1 IN- 5l IZ 7 (ESHE 8-4) |, MiA RS I %,

2. NC 51 = Ae 1o e s et 18 51 B2 16 FX) A BRGS0 R di K PR B3t/ FB AT IN - 512 Tl AR

e \
O
=] rg|PD
- — —

g Nz ;—rj_ vee
IN-f 4~ - ,r 5 |our
- — —

+
INH 47} r5|vs-
- — —
\ J

Kl 8-4. FB Al IN - 52 [ Rg &
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8.3.3 FHmH N

K 6-10 fE7R 7 OPA859 HJT MR FEFIARAL M N o L7 E AoL N 40dB FIBIZ FEHG 12 F e LL R % 100 Kt
FEATIE STBOR A8 B HE 2l FEAR . FERMR B 27K OPABS It B N A 3 2 2 b 2 I, FARRLAR FE K200 63°.

K 8-5 Ji&7r 1 OPAB8S59 HITTIIE L (AoL) TFONIREL B OL. S5 RERW] , BRI, MO A2
N 5% FRURLTERARMAERE (WL, B, MEEREMERE ) AU (RS EA S ) £
BB P B AR AR R AR . TEARM AT R AR A SR B BB ), AT e R AR AE 2 A B A I
R A G AR R A 2 B AR ] 6] 8-6 BN T OPABS9 1) Aoy i FEAE N BEI [ AR A1) T
SRR HREOR TR LA Aol M2 H LA SRR 22— ez (TRERER |, JHCKARCE N
AT SR G AN, A LA bRHEIRZ N, MR EZ /N T 2%,

75 75
- — AoL at -40°C ‘ ‘ — AoL (-1 0)
N — AoL at 25°C T — Ao (Typ))
60 AoL at +125°C 60 < AoL (+10)
™N
) N oy
2 45 ™ S 45
£ h £
8 N 8
§. 30 y §. 30
= N =
§ 15 g 15
o N o
N
N
0 x / 0
Y
15 [C] 15 |
100k 1M 10M 100M 1G 100k M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
& 8-5. JF3 it HiRERIKIR R Kl 8-6. P 5 TR KRR
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8.3.4 FEESHHRZ HIHIFRF

7 S5 94, OPA8S9 ik 4% 1150V/us [ EFE R . & BT 10ns & KN A |, R — K
SR, BIINTE G A S 5 (OTDR) AEOG T & 1. OPA8S9 ) i [k 12 8 Bk 45 1% 28 1F AT DA s S 3L 2V AT
T ns BIkbia i SHiES R 6-20. T8 56 MR IR E OPA8S9 [l M it (5 5 A1y vy 1) HY (A JBUK 2%

K 8-7 J&7r 1 OPAB8S59 FIJT ¥l tht BHHT A1 9 bl KUt (5 DL o O 1 A8 BEAS IR Vo ] P S vy 1 438 5 RV Bt BEL
Pi , OPA859 kit 42 M MRy K2 3V. OPA8S59 il 5 iy \ Vi [ A PR ) s it 7k 2k ADC AN A7 ADC 4551
Mo B, 1t OPA8S59 i R IETEH 551 % CMOS TR a8 A €0 L e A BOR MRS AR 5, REKORIE N 115 54
AR AVEH .

20
é’ 18
<
o 16
[0}

™N
B 12 T | Th
N

,_% 10 \\ /
] N /
5 8
o
g 6
S
z 4
8
fe) 2

0

10k 100k M 10M 100M 1G 10G

Frequency (Hz)

Bl 8-7. % AT (Zoy) SR EHIKR

8.3.5 H A

CMOS Hl JFET 4 N JEOR S AEARSIIN AN BHP TS L G Q o (BFERGE IR | dii s B IR AR 1Y
AR A BRARBE YT, AR B4 e FELAT ATV B A o (i B A SC RO BICRER 75 . ARG IR R, T CMOS ik
AAANRZ S A BB M ARG, AR A (1§ 2K 8-8 ) IXAMILR A iR B 454 (1 B 28T
Yo, ARG

100p

=)
©
|

\

—
©

_.

=)

=]
AN

Current Noise (A/NHz)
o
o

—_
g
X

i

1k 10k 100k M 10M 100M 1G
Frequency (Hz)

Kl 8-8. By N (lgy 1 lg) ) SHRMAKKER
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8.4 B IhEEAE

8.4.1 L (YA YR

OPAB859 ] LU il F (I i P sl /3 L AR IC & 5 SES I 9-4 o FE A BN s oL T, (G P e
PR oy LA AT BT RS g I ( ROV R ZHUE 5 R ER W Hrat . 0% oA QUM HoAh 5256 % B
Fo R R N A Ayt e ) o R SRR R ORISR SRR B T YR

ST 2 oA P R E V5 SR 1 v O RN PR AR A A FEL R R AR . OPAB59 A H 1E [ 8 LY (i BB 4T (b FL s B
o) o, s AR e B AR RS T E A, W REA & R AT ARl . 75 SR R R AL R, B A A
i Y R P P ERLSP S RS N LR ) ) — 2 o I DR N AR g Y S RS UHE R FELE 1/2Vs. A T I R
ARZE , YK VA N AR F s R 06 TR BT 7 R Y o LA HE BT . FEARB R B EAE B B .
8.4.2 BrMET

OPA859 A A7 Wit | AR/ DA H R LA A HE. MIE R T OPA859 24 PD 5 JAIFE A% FI AN I AR 2 22 1] 47
B (4] B 285 0] 3

PD 2 F A P BRI F R DA SR R R v . 0 SRR SR B g 3.3V [ TF HL AN R I AR L, AR P R L R
0.65V , fHifEREFEE N 1.8V, WEBKBEE N £1.65V B , WEAHBMEBEAN -1V, FEEHRE B E A
0.15V. WRBCRABACE N £2.5V HIF , MZHBEHEEAN -1.85V, MHREREHEN - 0.7V,

Kl 8-9 o T PD 3l E FIRA T #2148 FRR A N OB BOR 20447 . [FIAE | 18] 8-10 s 7 PD 51

MNEE FEAR S A3 25 APIRAS I SR BOR SR M U1 AT O . 3R B33 2 1) M ) R (8 22 3 AR/ 3 B T
ReshBert TR RESR = PD LT .

25 25
. 20 2
g g z
5 15 5 15
g 8
g 10 g 10
8 s
5 5
5 — Ta=-40°C 5 — Ta=-40°C
—— Ta=25°C —— Ta=25°C
Ta=125°C Ta=125°C
0 0
-2 -1.5 -1 -0.5 0 0.5 1 15 2 -2 -1.5 -1 -0.5 0 0.5 1 15 2
Power Down Voltage (V) Power Down Voltage (V)
 HEs89. KB _ HEs8-10. kB
( PD 5| I\ s PR AR T ) ( PD 5] IR PR E R T )

¥ PD 5| EH AR TR HBOR S | IR B TR PURE . 20K B BN FABOR AR, R (Re) Al
W25 (Ra) HBH & PSR S TBOR & o BRI 503K DA ORI OR AR IO A2, OPABS9 1 S AR A1 [FI AR g A 51
ZIE BN B R R SR IE 8-3. fERTRURE T |, WRBORES A 51 18] ) 22 73 i s et —
B R, U A R AR S\ 5] ARt 51 B2 18] )3 — 2 O R AR BT B 42

9 [O A A SE e

#HE
PAR RLFB 43 T (145 AR T T1 SRS (MYa L, T AR R AR AT e v . T %% 7 A7 S
S RTIEH TN M. & NI UEFF NI 8t DR RSt EE
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9.1 NHER

7E ik 100MHz $i% T~ , OPA859 ]2 fit s NBHHT. A v« iy I R AR 5 LA T - 60dBe Ff 2k FL 1%
AEo 1928 TIXUUHREME | 228 F ON B B s R RGP YRR B AT SR 2 b B8 . B0 Tn AR i UK 2R E & &
A IR B R G

9.2 HLAI N A

9.2.1 XEFHEZHH TIA

K 9-1 Fian ) 2K OPA8S9 Bt B A v iy i Yo 27 il i R 4t A ES BEECR &% (U1). 73—~ OPAB59 it & N H 7 4 25 2%
MEE (U2) , HAE N THS4520 ¥ & B f B . THS4520 Ak OPASSO [ B it 5 [ 4 i S5 o 25 1 M U4 5
THS4520 535 ADS54J64 K%\ , ADS54J64 J&—/> 14 fi7 1GSPS %445 (ADC) , AEXTAME S 3T 87
RS

-0
—_

Veiss |

=
S/LO
X0
&
a
<

3.5VOo—— PA859

Low-pass
filter

ADS54J64

295VO——+ PA859

AR

& 9-1. OPA859 R 1E A% 2E R RA K TIA A s

9.2.1.1 #itER

H b2 fd . OPA8S59 1F s BEL ISR 48 K B v —AMIC e 75 R 6 77 e i R4t LT ELRALTS -
o JHURESHURH L : 5V

o TIA LB @ 3.5V

+ THS4520 #4525 : 1V/IV

* ADC i NI @ 1.3V

* ADC B ZE /AT : 1.1Vpp
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9.2.1.2 P4 BT R

OPAB859 i & X} B 7 A I 5 i H, — AR B IO 2% H 258 2 1 TR o B PHBOK 2% (1 PR RS 58 72 DL R B3

1. BFINEZ (CN). ZEHBEAEIECHE HE RS | BORSSHMANBEE (JUEAIEREZE ) DL PCB A LA
P GRS

2. IBHEJICKASIE 3 5 A (GBWP).

3. BEFHIEZE (Re).

9-1 &R ¥ OPABS9 it B NESFHBURAR (TIA) , Hrh T el — 4 (APD) fwE , LME APD BIHER: 3]
BORMIE w B k. LR E S, APD [A)3 SO SES SO R Rz FRAT , DASE A H 22 AR T a0 AN A Fi I e v ik
IPERED . N TR AT RERR S R A 4B R, OPA8SQ (LA i IR B BN HRIE IEFRE. ; IS5 IEFEHUE 2 1.6V, it
HIFH (Re) AT A FLA (Cyn) AEMR A I 23 T P A A, WERABATRLS , W& FEARE . 7 HHEZ [
AN B A (Cr) , LEME 1 a AL 4 Dh Be i N — R

15 A a5 VT s FE I IR vt T BRI A S, o 1 Rl Bt Ry R 25 FHLAE 2 AN B N R B2 85 BEL TSR
. Excel® TS IRAL 1 IR & o AT TEAAME A e BHLICA 7000 - 7 1 a7 h it TR izt SAs
.

S35 IR AT S T A SRR S8 TR BN TIA (AR 56 (F - aqg) AR (Irn) TEBE OPA8S9 HEAT Efk .
9-2 FIIE 9-3 iR T SEELMIPERE . 22 Y B R TR SRS, A M LR R T DA N SR HE R e
TEM 2 Re A Cpp W, FTUI5 gy HIMEFS 1 LB NET fogqg MR . B 9-2 B/R T4 Rp =10k Q 1 20k Q
B, OSSR MERE RO A FLZE (Cpp) MIBREL. 39N Cpp MR MM TE . N T B RIREHR =T o5, (R
/> PCB H AR 24 Bas AL L ¥ . OPA859 it A HA 0.8pF FLs i NHLZ |, UL AT A PRI A4 BUR 55 R Gtk
Refssm . 18 9-3 IR T Cpp = 1pF Ml 2pF i, HCKZRMEREE Ry MIBRE. 3N Re KT 9. N TR
RS R 40 B K PR AR (5 e L (SNR) |, 15 H R PR FEE AR = TIA Zoh gt82s . % Re # K X 545 5 71
X Rx, AH R S PR AR R A a3 v X, A $E = SNR.

OPAB859 It B N ALt g phds , vl 2.95V B E UK HE R IR BN B THS4520 1 R il N 7 3 KR

K ADC M3 TuF , W4 OPA859 JEUK#: ik 3.5V Ml 2.95V (1) 2 4 JLARIK B B THS4520 Hi. SR 4 1) B
PSR A T BAE 5 R 1

1 . VADC_DIFF_IN
VBUF DC=VTIA. M~ | 2 X — Rpy
(re)

Hrp

* Vria_om /& TIA (FLEEHLE (3.5V)
* Vapc pirr IN 7& ADC B ZE 7 N BTG (1.1Vep)
* Rp Ml R /& THS4520 2250 UK A3 S ISt HIFH (499 Q ) Rl 2 HLFH (499 Q)

THS4520 #1 ADC54J64 2 [8) [ SE Ik 28 7 56 A PR B M RIS v g 7 - 58 KPR B M2 % SNR. ADC54J64 B
—NNEBE RS . %A THS4520 % 5 ADC SKFE 228 NRE S | DR AN 55 A% G35 11 R 77 A DR U0 2%
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9.3 FLIFAHREW

OPA859 I {E 3.3V 2% 5.25V (¥ HIJE H K i H N IZ1T . OPA8S9 Hi FRA MR | F3 37 P48 X XURK H A0 AS P-4 XA F
PO RIZAT. BT OPA8S9 ANE &AM EI UM A S, PRI A SRR #5205 VI [ PR )2 3.3V B

a) Single supply configuration Vs,

2 0.1 uF 6.8 uF
v v

Ra Re
75Q 453 Q
NV

50-Q Source -
4— > ¢
V| o . +
Ry 200 Q
499 0Q
Vs, A 4 Vs.
> 2
b) Split supply configuration
Vs,
q
s
R R 0.1 pF 6.8 uF
G F
75Q 453 Q
J/\/W NV
50-Q Source -
<—
Vo +
mr T s L1 2008
49.9Q 0.1 uF 6.8 uF

Vs-

A 9-4. S LA B HIFHRACE | M= 7VIV
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9.4 fif5
9.4.1 7 /FHEH
N T A4 OPA859 & mi Al iR 2% SEI H Ml e | 7 AR )9 B PR B AR AT oy A 48 B 2B U AN AR AL AR 2R .tk
Be R AFS

BRRRER/DNMNES 110 SIAZIZZREM R TR . fi USRS 51 L) 25 42 A T 2 R EUCRRRE -
N T IS A L E A, VIS SR ST B A AT 2. 75U, $t 1 T AT R YT T 6 ZBUAE HE
BRAR K H A T SE A e B . KTBORAS I E Y TIA B, WUER P as i R 5t i A 45/ T 0.15pF |, #5258 M AT
AR RS, B L BEL AR A 25O S B i v B AN FELBEL L — 2, DU T el L LA ) 75 2R FELAY

R RT BE T AN IR 5| RV S5 B FR A SR RTIBE RS (/NT 0.25 38+ ) o [ HAE B 0 BUBOR S i K
FLYR L K = (19 = & 100pF %2 0.1uF , COG I NPO B! AR HL AR 4 o 100 B v W DR AE JBOK 253 38 2 7 58 JUA
Ve ] PAY B TROR A FLE 5 IR B 42 AT ARPEL DT AERR PR IR L AN DR i A FL ST T A = B SR 5 1/0
G G FLYRAT A B AT E i TR, DA AT REIR/IN 51 BRI 2508 LA 2 L B (R FURR . B AR IR 2%
xR G LM E . WAWERIESN EAEIECRM ( 2.20F % 6.8uF ) fEBIRAR T A MM LA AL . K
IR L R AR AR B AT B S BOE AL B . AEENRIHLER AR (PCB) [Al— DX N IO 2 A a2 [ L AR LA %
BREEARE SRS F B T fr OPA8S59 MIRtERE. (IS . RN RE RS S | J
A SEHUEE B AR AT R o VIZ0AE RS P A SR e s R B 8% o b -4 Y S BAUR SR e N\ 51 RAIRT 27 A2 U i
ONHBURR | DRI 5% g S SR 5 B A Y L BEL B ( G ) ORI RE B AR SR T S RO AL . R A R 2% 4L (1
IR AR N i FLPEL 2% ) TRCELAE BB o RISEAR /NI 2 FL A0 A L BELER BEAT 200, oo vt 1 LB tho ™
A B IR () H R, AT RE . 24 OPABS9 it B N FEIRTBOK &I, RS AT REREAR FE R , I 2 1 3 IR 5h
VER SRR SR o o/ L BELARL P A5 Pl B 23 A DR SR AR, O BE R IR FZ Mt/ B AR A IR . (A2,
A R E 2 INBh ST | A Re A Rg A2 8O A4 H 348 19— 0

9.4.2 /i Hl

Representative schematic

Connect PD to VS+ to enable the
amplifier N\

NC (Pin 2) isolates the IN- and FB

(
- h - | I __
Al
pins thereby redL:glng capacitive B 2 | L7k :‘
coupling J | Thermal |
Re Pad Cayvp "4
Place gain and feedback resistors - - : : .
close to pins to minimize stray » :-:.: 3. | L6_8 :n
capacitance % Ra (] Rs 7
w L 59 ]
Corp 7
Connect the thermal pad to the A
Ground and power plane exist on negative supply pin
l:l inner layers.
Ground and power plane removed .
l:l from inner layers. Ground fill on Place bypass capacitor
outer layers also removed close to power pins
N
& 9-5. A HEIN
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TI E2E™ is a trademark of Texas Instruments.
Excel® is a registered trademark of Microsoft Corporation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
OPAB859IDSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 859
OPA859IDSGR.B Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 859
OPAB859IDSGT Active Production WSON (DSG) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 859
OPAB859IDSGT.B Active Production WSON (DSG) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 859
OPA859YR Active Production DIESALE (Y) |0 3000 | LARGE T&R Yes Call Tl N/A for Pkg Type -40 to 125

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

® |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF OPAB859 :
o Automotive : OPA859-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPAB859IDSGR WSON DSG 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
OPA859IDSGT WSON DSG 250 180.0 8.4 23 2.3 115 | 40 8.0 Q2
OPA859YR DIESALE Y 3000 180.0 8.4 0.74 | 0.78 | 045 | 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA859IDSGR WSON DSG 8 3000 210.0 185.0 35.0
OPAB859IDSGT WSON DSG 8 250 210.0 185.0 35.0

OPA859YR DIESALE Y 0 3000 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224783/A
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

TYPICAL
0.8
0.7
* 1
0.05 SIDE WALL
0.00 METAL THICKNESS
DIM A
OPTION1 | OPTION 2
0.1 0.2
EXPOSED
THERMAL PAD =~ 0.9+0.1 = — ﬁ (DIM A) TYP
I

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
[oms | N\ |
2x T \
‘
|

1
. 1<5L/\1 8
PIN 11D { L gx 9-32

(45° X 0.25) 0.4 0.18

8X0.2 & [01@]c]Als
0.0509)

[ []

4218900/E 08/2022

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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