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£Fi8iE 1.5mA

JEFEZR 17V/ s

FEIG AT 1 22 MHZ (G = +1)
FA7 3 2 AR E

el ke
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+1.5V £ +18V 5 3V £ 36V
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INEFEE ST
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AR E RS

AL TR

E AV B g

S DVD A Blu-Ray™ #7544
5 Uity 4 28K A

Texas Instruments
Burr-Brown Audio

3 Ui

Wik OPA1662 51U OPA1664 (OPA166x) XUHkA A
SoundPlus™ & #iliz SIS K 4% 7 51 BE % LU AR 2K
( 1kHz B4 0.00006% ) L3 3.3nV/ v Hz FrAERIE 5 2%
. OPA166x #Iis H KA A /L 2k Q H T S HF
600mV L P (KA B B4 R I L nT 4R TR A1
BB ER K. hAh , XLBFIE B +30mA &
SRS e 7T o

XKLL RIAE £1.5V 2 +18V , BiE 3V £ 36 VIR T
LR R N s AT, BEIE IR Y 1.5
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FARSEA T R C B AR RE .

EATER M SE AL R R SE , ALK SR PRI RAR
RIMEE £ 3 X5l et 8 A AN 52 368 T ) AH ELAE P i R )
T

OPA166x W4z 17 iR Ju N -40°C & +85°C.
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A B IR et 2 8.2 BT R FH oottt 21
L3 1 ST 3 T R R ST I e 22
5 LI B R BT E A oo 3 7. BRI T B e 22
B2 ESD ZEZ oot 3 T2 A B oo 22
LRI = 1Y S Ty < SO 3 B R ettt ettt ettt eaen 22
5.4 FAEREEE 1 OPATBB2......eeeeeeeeeeeeeeeeeeeeee e 4 74 B B A ettt 22
5.5 HPEREE . OPAT664 ..o 4 Y NS 22
5.6 AR : Ve =15V e, 5 B B T T T ettt 22
5.7 HLAFIE 1 Vg = BV, 6 9HIMR. BEERTITIER e 22
4 5| E
O
OUTA | 1 8 |V+
JINA |2 7 |ouTs
+INA E El _INB
V- IZ EI +INB
&l 4-1. OPA1662 : D 1 DGK %} , SOIC-8 1 VSSOP-8 ( TH#LE] )
OutA |1 © EI Out D
- — - . . _
nA | 2 A 5 EI InD
+InA | 3 |+ + le +InD
V+ IZ ZI V-
+InB — + + +InC
n 5 >‘ ’< EI n
-InB | 6 |- - le -InC
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2 FEX IR 7 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: OPA1662 OPA1664
English Data Sheet: SBOS489


https://www.ti.com.cn/product/cn/opa1662?qgpn=opa1662
https://www.ti.com.cn/product/cn/opa1664?qgpn=opa1664
https://www.ti.com.cn/cn/lit/pdf/ZHCS619
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCS619A&partnum=OPA1662
https://www.ti.com.cn/product/cn/opa1662?qgpn=opa1662
https://www.ti.com.cn/product/cn/opa1664?qgpn=opa1664
https://www.ti.com/lit/pdf/SBOS489

13 TEXAS

INSTRUMENTS OPA1662, OPA1664
www.ti.com.cn ZHCS619A - DECEMBER 2011 - REVISED DECEMBER 2024
5 k%
5.1 4% AR E
7 E AR X SAE T TAREEE R e (AR A wE ) . ()
B/ ME =INI-N LU ivg
Vs BIERE , Vg = (V+) - (V-) 40 Vv
MNEE (V-)- 05 (V+)+0.5 Y,
HIONE ( BREVE S| MG A S ) +10 mA
A R @) e
Ta TARURRE -55 125 °C
Ty gEiE 150 °C
Tstg AR -65 150 °C

(1) B 200 RABE T IBAT T Re 20t 818 K ATRIR o AN R A HAE [ T ARS8 AL IR e 45 A T BAE I E 17 44 F LAAMFHAT AT HoAth
KT RN IE R8T . WSRAB Y B & 77 A ABAE 20 R A 1 TE A, BT BEAN S 58 A IE W IBAT | IX AT RERY I 281k (X 7] 5
PE. ZHREANIE BE 4R M 8e - A o

(2) R V2 (EXTROBRIRAL MBI N | ith ) | GO

5.2 ESD &%
H XA
NARHCHRAR (HBM) , 754 ANSI/ESDA/JEDEC JS-001 FxfE(™M) 2000
\4 (ESD) FR LR FEHLZSERE (CDM) , #74& JEDEC #iVE JESD22-C101) 1000 \%
PLEHERL (MM) 200
(1) JEDEC 3(#4 JEP155 {5t : 500V HBM I} fEWs 7Ebritk ESD 5 HIRFE N 224477
(2) JEDEC 3% JEP157 F5iH : 250V CDM H fig 5 7Ebnife ESD &l ife N 2477,
5.3 BIUEIT &M
TE AR IE KSR T I TAR RGN AR ( BRAES AU )
BAME  ARRR(E BAE|  BAL
Vs HEIEEE , (V+) - (Vo) +1.5 +18 \%
Ta RBEIRE -40 85 °C
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5.4 #EEE{E B : OPA1662

OPA1662
Hdrpr() D (SOIC) DGK (VSSOP) MR
8 5| 8 5l

RoJa ZE B IABETIH 156.3 225.4 °C/W
R Jctop A5 (TS ) #BE 85.5 78.8 °C/W
Rous 4625 E R AR 64.9 110.5 °C/W

by S5 B THARE S 5 33.8 14.6 °C/W

LN 45 %8 BRI TE S 4L 64.3 108.5 °C/W
R 6 ucbot SEE AT (JRER ) AP ANiE ANiEH °C/W
(1) ARMIARERNEZEE |, WS F-FHAIC £ MR .
5.5 #MREfE S - OPA1664

OPA1664
A D (SOIC) PW (TSSOP) iy
14 5| 14 5|

Roya S BAEIH 78.6 125.8 °CIW
R yctop SR (TIEL ) #BH 37.0 45.2 °C/W
Ro s 4 4 L AR 24.9 57.5 °C/W
YT 45 B THIRRHE S 9.7 55 °C/W
L 45 58 FUBR R IE S 50 24.6 56.7 °C/W
R0 ycvot gERANFE (JRES ) #BE A& A& °C/W
(1) ARWIERIEASELZER | SR E G IC A HEHTEE B .
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5.6 B4 © Vg = 215V
TA =25°C, R|_ =2kQ , H VCM = VOUT =1/2Vs ( B%E'F%ﬁﬁa% )

B MR B/ME HAE BAMHE Hpr
HEARMERE
THD+N | B3k 51 + Mgt G=+1,f=1kHz , Vo = 3Vams 0.00006 %
124 dB
SMPTE/DIN X , 4:1 0.00004 %
( 60Hz F1 7kHz ) 128 dB
B Sy DIM30 0.00004 %
R e Vo=Vews | {adis st ) ®
CCIF M35 0.00004 %
( 19kHz Fil 20kHz ) 128 dB
SR L
GBW |8 sl G=+1 22 MHz
SR EE G=-1 17 Vius
SRS Vo =1Vp 27 MHz
T K I ) G=-10 1 us
SHEIE 4 ( UUBE AT PUEE ) f=1kHz -120 dB
s
€n HN LR I f=20Hz % 20kHz 238 1 Vpp
R . f=1kHz 3.3 o
AN P P e 75 3 = 100H2 s nV/ v Hz
W | = Ttz ! oA/ FiZ
f=100Hz 2
RIAHRE
Vg = 1.5V % +18V +0.5 +1.5 mv
Vos BN
Vg =+1.5V Z +18V , To = - 40°C & +85°C( 2 8 BV/I°C
PSRR | B yF ikl Lk Vg =21.5V & 18V 1 3 LV
BN RE IR
Is LD TR ER Vom =0V 600 1200 nA
los AN SR HL A Vem = 0V +25 +100 nA
WAHRE
Vem LR (V-)+05 (V+) - 1 Y
CMRR | JLA4MHI LE 106 114 dB
EPNEE 7
oy 170 2 kQ || pF
S 600 || 2.5 MQ || pF
FFERIE 21
AoL FFRH 1 2 (V-)+0.6V <Vp < (V+) - 0.6V, R_=2kQ 106 114 dB
H
Vour |tk R, = 2kQ (V-)+06 (V+) - 0.6 \%
lout iyt ERLR 1 2 I SR R P mA
Zo PARZN RN 2 B AR Q
Isc Je e IR ) +50 mA
Cionp | &Mk IKED 200 pF
BYR
e 2% 1.5 1.8
la H?é;%% ) lout = 0A Tz 40°C & +85C0 5 mA

(1) &IhFAH =SR/ (2 n x Vp), He SR = [E#Z,
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(2) BT BARI R
(3) —k—AMEE.

5.7 HSHEME 1 Vg =5V

Ta=25°C, R . =2kQ, H Veu=Vour =12 Vs ( BRIERA U )

E 8 TR BAME HAE BRE Hfr
HEERE
THD+N | i L T + e G=+1,f=1kHz, Vo = 3VRus 0.0001 %
-120 dB
SMPTE/DIN (% , 4:1 0.00004 %
( 60Hz 1 7kHz ) 128 dB
] G = +1 DIM30 0.00004 %
IMD HifkE Vo= BVRMS ( 3kHz 7:7‘{%2*11 8 .
15kHz IE3%0% )
CCIF W3 0.00004 %
( 19kHz 1 20kHz ) 128 dB
B B
GBW | 1357 5571 G=+1 20 MHz
SR JEHER G=- 13 V/ius
BB ol Vo =1Vp 2 MHz
i BRI (] G=-10 1 us
JBIESY B (XU IE A PUEE ) f=1kHz -120 dB
7
€n LOPNGENIR Yo f = 20Hz % 20kHz 3.3 1 Vpp
N s = 1kHz 3.3 o
A N FEL i T 75 3 = 100Mz s nVv/vHz
= 1kHz 1 .
In 0N LA R 7 = 100Hz 5 pA/ v Hz
RAHRE
Vg = 1.5V % +18V +0.5 +1.5 mv
Vos NS
Vg =+1.5V % +18V , Tp = - 40°C & +85°C(? 2 8 Ve
PSRR | Ha gl L Vg =15V & £18V 1 3 u VNV
A RE B
ls N A L PO Vem =0V 600 1200 nA
los NG LER Venm = 0V £25 +100 nA
BMAHRE
Vem JER R (V-)+05 (V+) - 1 \%
CMRR | JLE4mil L 86 100 dB
L PNE
5y 170 2 kQ || pF
PAT 600 || 2.5 MQ || pF
FEEFIY2E
AoL TFFR LR (V-)+0.6V <Vp < (V+) - 0.6V, R_=2kQ 90 100 dB
i
Vour |f#HisE RL = 2kQ (V-)+06 (V+) - 0.6 \Y
lout AL T2 D YL B mA
Zo FEER % H BT VH S [ SR AR Q
Isc S B B C) +40 mA
Cloap | AMEGEIRS) 200 pF
2N
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Ta=25°C, R =2kQ, F Vou = Vour = 1/2 Vs (BIE A 1] )

e WA KA BAME HEE BAE L V1A
S HLR - 1.4 17
o (FHBE ) our=0A I a0C % vesc® 5 mA

(1) AUZE#% =SR/(2 n xVp), 1 SR= EEE,
(2) BT BRI AR .
(B) —kR—AMiEE.
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5.8 fuAlkpt
Ta=+25°C, Vg=+15V , H R =2kQ ( FRAEAH UM )

100 100
—— Voltage Noise
— = Current Noise
N — =
N < N ke
Ii;' 10 |t 10 E 2 4 |
o
£ k=3 Irs)
© i ° =
k2] @ o
<} N [} L
p=4 N z ZO
(0] ~ ——
g 1 b 18 g |
g ' 3 £
s
0.1 0.1
1 10 100 1k 10k 100k
Frequency (Hz) o001 Time (1s/div) 002
B 5-1. %\ R PR R P 3 B R N FL AL 0 P 85 1 5 AR I 56 2R & 5-2. 0.1Hz & 10Hz BEp
10k 15 R
E2 = 2 + (inRs)? + 4KTRg
|_ > e n Vg= 15V
Eo 12 ——
_ +
Ig 1k ng = < \
== >
S = I OPA166x 1| S 10
c T >
< | | ¢ \
2 100 L 8 \
z i =
9 OPA165x - g Vg= +5V
£ ||| e ) A\
S 10 &
b= i : IR \
_ | 2 Vg==215V
-
| — Resistor Noise —_—
1 0 L 1 [ T[] m—m—
100 1k 10k 100k ™ 10k 100k 1M 10M
Source Resistance (Q2) G003 Frequency (Hz) G004
& 5-3. i ERE A SRMELAKR R & 5-4. XM B E SR F IR R
140 180 40
N CL = 100pF — Gain=-1V/V
120 N — Gain=+1V/V
N — Gain = +10V/V
100 4 135
80 N _ 2 ~Q
RN = g
c 60T Shc e 0 3 e
© ™ il =] ‘©
(0} 40 N 8 .l 7| o (0} o
! =
N N ™~
20 Ni| 45 N \
0| — Gain \
—— Phase \\. \ \
-20 0 -20
10 100 1k 10k 100k ™ i0M 100M 1k 10k 100k ™ 10M 100M
Frequency (Hz) @008 Frequency (Hz) G006
Kl 5-5. MO SHEA R R & 5-6. FIEAIY 3 SR AIRRR
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5.8 JLAIRHE (52)

Ta=+25°C, Vg =15V, H R =2kQ ( FRAEAH WM )

0.01 0.01
— G =10V/V,R = 600Q — G =10V/V,RL = 600Q
G =10V/V,RL = 2kQ G =10V/V,RL = 2kQ
—— G=+1V/V,RL = 600Q —— G=+1V/V,RL = 600Q
— G=+1V/V,RL = 2kQ / — G=+1V/V,RL = 2kQ Py
_ 0001 | — G=-1V/V,R_=600Q - 0001 | — G=-1V/V,R.=600Q it L 7
2 —— G=-1V/V,RL = 2kQ B —— G=-1V/V,RL = 2kQ Z
4 % z /; % —
= [~ g LA = T LT
0.0001 s gaf - 0.0001 f =
Vour = 1Vrms
Vour = 3Vams BW = 80kHz
BW = 80kHz Vg = £2.5V
0.00001 0.00001
20 100 1k 10k 20k 20 100 1k 10k 20k
Frequency (Hz) G007 Frequency (Hz) Go3s
A 5-7. THD+N S5 % & &l 5-8. THD+N Lt 5= M K13 &
0.01 0.01
— G =10V/V,R = 600Q — G =10V/V,RL = 600Q _
G =10V/V,RL = 2kQ ’:' G =10V/V,RL = 2kQ =]
—— G=+1V/V,RL =600Q —— G=+1V/V,RL = 600Q 7.
—— G=+1V/V,R,=2kQ V7 I —— G=+1V/V,R, = 2kQ 7 B
__ 0001 | =— G=-1V/V,R_=600Q 1 __ 0001 | =— G=-1V/V,R_=600Q 7 =]
B —— G =-1V/V,RL = 2kQ 7 S D —— G =-1V/V,RL = 2kQ
A v %
% T A % T 1T
% s s % L~ | A7 A
e =
0.0001 l/ 0.0001
Vour = 1Vrus
Vour = 3Vus BW = 500kHz
BW = 500kHz Vg = £2.5V
0.00001 0.00001
20 100 1k 10k 100k 20 100 1k 10k 100k
Frequency (Hz) G009 Frequency (Hz) )
& 5-9. THD+N K55I L R & 5-10. THD+N 55 A K< &
0.01 0.01
L — RS =0Q L +15V VOUY =3 VRMS
1 Rs=30Q > 1 BW = 500 kHz
Rsource —— Rg=600Q Rsaurce |OPA16S
.
4 — Rg=1kQ 7 18V R, |
. 0.001 | \ . 0.001 | \ —
2 = R = -
z 2 z i
A
[= [=
0.0001 0.0001 P
— Rs=00Q
= Rs =30 Q
Vour =3 Vrus —— Rg=600Q
BW = 80 kHz — Rs=1kQ
0.00001 0.00001
20 100 1k 10k 20k 20 100 1k 10k 100k
Frequency (Hz) G008 Frequency (Hz) G010
Bl 5-11. THD+N L 55 FIR R 5-12. THD+N th 585 A IR R
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5.8 JLAIRHE (52)

Ta=+25°C, Vg =15V, H R =2kQ ( FRAEAH WM )

0.01 x 0.01 —
S H — DIM 30: 3 kHz - Square Wave, 15 kHz Sine Wave —]
—— CCIF Twin Tone: 19 kHz and 20 kHz |
—— SMPTE: Two - Tone 4:1, 60 Hz and 7 kHz —
f=1kHz h /
- 0.001 | o 00 i X _ 0001
= Rs=0Q A\ > i
% Il LT l ;f'
o) TIANSS o e
T — G =10V/V,R, = 600Q \RN z NN i
0.0001 G = 10V/V, R, = 2k N “ﬂ 0.0001 NI o
—— G=+1V/V,R, = 600Q BSE =
—— G =+1V/V,RL = 2kQ H
— G =-1V/V,RL = 600Q | ~—
— G=-1V/V,RL=2kQ G=1+1VV
0.00001 1E-5
im 10m 100m 1 10 20 0.1 1 10 20
Output Amplitude (Vrms) o1t Output Amplitude (Vrms)
& 5-13. THD+N W53 B A5 & B 5-14. EifRESHHIBER KRR
-80 140
Vour = 3 Vrus kW
Gain = +1 V/V 120 L
~N
-100 - Db
_ 3 100 NS¢ n
n A - NN ~N
k] L x \\:~ N
=z /// T 80 NN L
s 120 ? AN NK
_8. .«-/ T 60 N N
= " = B Il
N 5 40 N X i
~140 N gy
W\ ,ﬂW" — +PSRR N
M, 20 | — _psRR S
—— CMRR R =
-160 0
100 1k 10k 100k 100 1k 10k 100k 1M 10M 100M
Frequency (Hz) Go13 Frequency (Hz) cots
B 5-15. EEMRE SIE KRR & 5-16. CMRR I PSRR 53 B ¥2¢ & ( LA )
— Vn — Vn G=+1VN
— Vour — Vour CL=10pF
V=415V
= =
k<] 2
> >
€ €
0 )
S o
o o
(@) (@]
] S
S S L
G=+1VN
CL=10pF
Time (1 ps/div) G015 Time (1 ps/div) G040
& 5-17. M5 S B BRI & 5-18. AME S HrERWI B

10 BELHRS
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5.8 JLAIRHE (52)

Ta=+25°C, Vg =15V, H R =2kQ ( FRAEAH WM )

OPA1662, OPA1664
ZHCS619A - DECEMBER 2011 - REVISED DECEMBER 2024

G=-1VIV
CL= 10 pF
Vg=+15V

— Vn — Vn

— Vour

— Vour

Voltage (25 mV/div)
Voltage (25 mV/div)

| .

G=-1VN
CL=10pF

Time (1 ps/div) G041 Time (1 ps/div) G016

B 5-19. /Mg S ERma B2 B 5-20. /M S BRI B

— VN G=+1VN

C|_=10pF

/ Re=1kQ |

— Vn

— Vour — Vour

1

G=+1VN
CL=10pF
Vg =215V

Voltage (2.5 V/div)
—
-l
Voltage (250 mV/div)

Time (1 ps/div) o017 Time (1 ps/div) 6032

A 5-21. X5 SHrEima Bz E 5-22. K& EM BRI R

Voltage (2.5 V/div)

— Vn
— Vour

G=-1VN
CL=10pF

Time (1 ps/div)

B 5-23. X5 B ERmIRL

G018

Voltage (250 mV/div)

— VN

— Vout

G=-1VN
CL=10pF
Vs=215V

Time (1 us/div)

K 5-24. K5 S B R R

G035
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5.8 MAURHE (42)
Ta=+25°C, Vg =15V, H R =2kQ ( FRAEAH WM )

50 50 7
45 . Vout = 100 mVpp R=2ka  Re=2kQ /
G=+1VN
35 R C / —]
S T S
z 30 — Rg=0Q =
o = o
2 25 — Rs=250 8 25
[ — Rg=50Q [ /
o 20 2 20 o
° 15 — © 15 — —
el
10 10 — Rs=0Q
5 - . 5 Vout = 100 mVpp | Rs=25Q
G=-1VN — Rs=50Q
0 0
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Capacitance (pF) G019 Capacitance (pF) 6020
& 5-25. /ME S S A AR BIR R &l 5-26. M S S AEMEARERIRR
50 50
— Rs=00Q
45 / 51 — Rs=250
40 1 e 40 [ — Rs=5001/ Vour = 100 mVpp
~ 3 Ro=T=G " 35 G=-1VN
R 30 N — Rg=00Q 2 30 / Vs =415V
3 — — Rs=25Q k) ///
% 25 ‘ ‘ — Rg=50Q % 25 /
§ 20 Vout = 100 mVpp S 20 / R=2ko Re=2ka
3 G=+1VN 3 yd
151 Vg=+15V 15 /
T —
10 | / — 10
S R
—
0 0
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Capacitance (pF) o3 Capacitance (pF) 033
B 5-27. /M Sl SA M ARAKX R & 5-28. ME S SAERRAIFIRR
50 50 =
45| — Ve=#18V | Gy - A
— = Vg=115V Vin =100 mVpp Pl /
40 T —. 40 =
sl Vour=100mVer | E 35 1
€ 3 g=rviv_ ] S 30 .7
5 SORS Cu=100pF o 7
2 25 >o S 25 /
5 20 = 2 20 e
> < <
(@) 15 S~ - o 15 1/ /
~ ~ B 7 /
S~ o / /
10 = 10 7
5 ~~o 5 - / — Vg=118V
\ ~—— = —— Vg=%15V
0
0 1 2 3 4 5 0 50 100 150 200 250 300 350 400
Capacitance (pF) o021 Capacitance (pF) Goa7
K 5-29. M SEM 5 RIFEFHAMRAR & 5-30. A ES L EFERBRARIRAR
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5.8 JLAIRHE (52)

Ta=+25°C, Vg =15V, H R =2kQ ( FRAEAH WM )

90 4 7
— R_=10kQ )
80 \ 851 — R -2ko 7
70 A\ 3| == R_L=6000Q /
s SN 25 /
s \ .
2 60 — /
£ \\ — 2
2 50 NN = /
2 \\\ - 15 /
§ 40 \\ <E) 1 // -
£ 30 SN / -
No \\ 0.5 k= —
20 NN 0 e bl
0] — Vs=z18V e N 05
—— Vg=£15V So -
0 -1
0 50 100 150 200 250 300 350 400 -40 -15 10 35 60 85 110 135
Capacitance (pF) G036 Temperature (°C) G022
B 5-31. AR S E AR KRR K 5-32. A WA SR EHKIRR
400 200
= los
200 | = lep
s — N P | DS e e e e e
T o z
< <
£ 200 £ -200
> >
(@) (@)
172 [%2]
8 -400 )
2 — 2 _400
2 I 2 _,_,__-—-———-__./-"'%/
S -600 s f;;_,,-_—-—-
= il = _600 — b
—-800 — +lb
—— los
-1000 -800
-40 -15 10 35 60 85 110 135 -18 -14 -10 -6 -2 2 6 10 14 18
Temperature (°C) G023 Common-Mode Voltage (V) G024
& 5-33. Ig M los SHEEFKIRER & 5-34. Ig il los SIHEB KRR R
1.8 3
1.7 25
< <
E 16 E 2
5 5
S 15 —_— S 15
(@) (@)
> >
g8 14 g 1
> >
@ %)
1.3 0.5
1.2 0
-40 -15 10 35 60 85 110 135 0 4 8 12 16 20 24 28 32 36 40
Temperature (°C) G025 Supply Voltage (V) G026
& 5-35. BEBR SEERRRR Kl 5-36. BV BILS A YR F R AT ISR R
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5.8 JLAIRHE (52)

Ta=+25°C, Vg =15V, H R =2kQ ( FRAEAH WM )

60 20 J\L
- 15 =~§\\
z R S \ \ \\\
< 10
€ —~—_ > ; TN
£ 50 ~ £ — -55°C
g \\ g o -40°C
3 45 N S~ o ol ™ -25°C
= N SN~ 8 — 0°C
g S N S g |=—+25C y
S 40 < 5 —— +85°C / v
= S~ Sg -10 ./ //A/
? % / A/
— +lsc -15 7 Z
— _lsc — 44%
30 -20
-40 -15 10 35 60 85 110 135 20 25 30 35 40 45 50 55 60
Temperature (°C) G027 Output Current (mA) Goz8
B 5-37. EE R SR E MR AR &l 5-38. i R SR H AR R
— Vi — Vn
N\ — Vour — Vour
s \ s
2 2
> >
e ©
o \ o
(o)) (2]
B 8
2 \ s
= N =
= s
> >
o J( o /
/
G=-10 VIV G=-10VIV
Time (0.5 ps/div) G028 Time (0.5 us/div) 6031
B 5-39. IEXd#BKE & 5-40. S RIKE
1k
— Vour
. — Vi /
N
N .
= 100 z
-~ ™~ 2
I BS
% L~ 0 ©v \ / \ /
o o [ /
. 50N/ \
o =L\ / \ /
1
10 100 1k 10k 100k ™M
Frequency (Hz) a0s0 Time (250 ps/div) 042
B 5-41. JTE i BRGT 5 B[R] IR SR 2R & 5-42. AL REE
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6 A FSLiE

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

6.1 MAER

OPA166x 72 B o7 18 25 i i K 55 XU AU PR IS B TBOK B8, MR A A o SR P vt il 7 v BEL 7 FELJBE P 87 P 2R 2 4l 2
PELT B, ERZHEIENT , 01 uF BAERCLEHEFHFNR. B 6-1 BT OPA166x 1) a1k ik 5 7 &
( Frs N aimiE ) »

6.1.1 TIEAE

OPA166x RFNIZE KA H £1.5V £ £18V HYAHLHIZIT |, HFREFH A RE. OPA166x R¥IZS M2 FF TAEH
PR Z /AN 3V, Fmlh 36V. At |, 5N A E R IE fufi i B R ERIEAH R . XHF OPA166x R 51 4% 14k
Ui, IEA AL R R AT EAASE. Bl K IERE R E N 25V, B EFEEE N -5V,

BT TR, B R L AR EEE N . B4, TESHWHE TEREZEEY Ta = -40°C &
+85°C. JUAURFYE AR o 1 E AR i B B A AR AT 2 AR A I S K

' @

1
IN- —O IN+ .
Pre-Output Driver g—‘: :’E O OUT

!
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6.1.2 AR

OPA166x % A I X 1 A IR R, AR KMt , K 6-2 . ERE) RN
FI BN LR BB I AN AR SERRFE I . (HIEARIE 2380 G = +1 MRk | PR IHMNGE ST Rt R EOX L —
B AR L B, PR IO &5 B H D 2 0 DR B Z 8 AN AR . SR A A 5 3 A LA S I
i B A, ARG S IR AUR AT 10mA. W SRR NS 5 AT FR 0T 3 i N ER G
FLRE (Ry) MBS i R (Re) SRIRIE S5, % BH 2 Rk OPA166x MR A MERE , 77 6.1.3 X HAT T
T o P 6-2 Jirais oy [l I fa FH R iy P BELR Je 45 ri FEL T P B s 81

RF

W

OPA166x —O Output
R
+
Input O—/\\/—

& 6-2. Bk resE

6.1.3 BEF R

6-3 P JuR FH A7 1 25 0 B 103 SRR 2 AP AS RIS BEL AR N PR P R P ( TE S L BELI 2%, AT EAR 7
HEATAMRIREE ) .

KAt EAA H ) OPA166x ( GBW = 22MHz , G = +1 ) SUHLERME RS . 32 SR 88 A4S B R i 27 A8 W Sl e s 4 B AT
FEL A MR 75 o B o P M 75 R 42 O R R PR N AR A, PR IR R S DU Nl B R RN AR AR, AR IEAN
MIJRBHGTAE Al — N R i . BRI | R B AR I8 SRR 28 (1) B I M A ke YR B AT . VR P BT, L
W P A ZMEANTE , HERE S [ E S, OPA166x RAIEHE A A MK EERS | KT 1kQ FRISFH TR E 47
.

6-3 Fin e g AT A S, MRS HI T

en = HLEME S

in = FHLILME S

RS = JEFHHT

k= B/R26 2% 1.38 x 1023 J/IK

T = JFIREE (K)

10k
|_ E2 =2 + (isRs)” + 4KTRg
Daatiiiiiimns
-~ +
g %_ SSELESE
> = I OPA166x
=)
8 100
o
z
o OPA165x ~
% 10 ‘ ‘ s
> —
|
|
] _— Resistor Noise
100 1k 10k 100k ™
Source Resistance (Q) G003

& 6-3. KA BN 1 35 2 i 23 e B ) OPA166x FMR = 68
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6.1.4 ZLXIRAE 5

QIR P 32 TR A 1O BT 0 AU 20 25 5 2 A g i R - {5 SRR 75 L B BOR A 7 2R PR M 7 LB S 15 0 246 v L7
PEIRIRTS o FLIG A R BT R S O B AP AR

PSRBT R BEL AR 237 A B A 7 5 R B T AR ARAE BE . ] 6-3 $i%: T iz A s EFEPTE H O8I A 5 Btk , #id
L i IE SRR A A S 45 FL PEL R 85 K FIR B2 A AL 58 75 FO AR 73

K 6-4 Jiror R FI 4 o e B O SO AN R A IS SEBOR 25 Fa it . (R 2R ME B i B b | IR 2% s Bt 2 P AR e S . ds
BTN 25 0 PRI PR P AR A B v BELAR [, i 7™ A A R MR P B — MR 30 o 0 9% 3 3 ) e 5t L L L i 3 2 e
PR IR ZIS Ao LU PR e B AR s e s 1 A 5

A) Noise in Noninverting Gain Configuration Noise at the output:
RZ
\/vv\ 2 2 2
2 R, 2 R, 2 2 2
Ry Eo =1+ e+ | —=| e +e +|1+—=—]| e
MWW - 1 R; 1
= 'e) EO
+
Re Where eg = \/4kTRS = thermal noise of Rg
e, = YV4KTR; = thermal noise of R,
V,
s e, = Y 4KTR, = thermal noise of R,
B) Noise in Inverting Gain Configuration Noise at the output:
R, 2 2 2
R R R
W Eol=|1+=—"|e2+|=—2—|el+e2+|=—2—| &2
R, R, + Rg R; + Rg R; + Rg
W -
Re +—OE,
+
v Where eg = \/4kTRS = thermal noise of Rg
S
e, = YV4KTR; = thermal noise of R,
N N e, = Y 4KTR, = thermal noise of R,
% OPA166x RIEEIMASE | e, =3.3nV/ v Hz ( 1kHz it ) .
& 6-4. 1S B IR THE
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6.1.5 .61 R KB E

OPA166x # F1ig H I R4 HA H B R R BRI . IKEh 53R 2kQ B, BEAS S 5E H ( 20Hz £ 20kHz ) A
THD+N ik T 0.0006% ( G = +1, Vo = 3VRums , BW = 80kHz ) , BAKM:AERs G Z 4 & 5-7.

OPA166x R I H R A R AR AR TV 2 T E R E M AN EA R . AL, ADEE ARl (W
6-5 fio ) #E— iR m I ERE ST

IBETIOR AR R E AT PN — A DI AN BAME R N R 2R . 18] 6-5 JROR 1 S BUS FIURE R HBCR I BB (A%
BRE TR TG 2 R, IS 6-5 TR ) o WIRAEARHEFRARBOCAS L B P AN Ry, &2
R0 S AR B A A B . PRI 28 R NAR  (ER] TR ZE AR IR K S A Ok O B R APRAC , Rk HE R AT A
r AR E AR R, IBBBORES LR RN S ARSI N Ra I SR S A5 B AH A o 20008 Y/ )
R L LA K PR P B AR X 2 L0 2 (¥ 50

X 7 Y AT A I AR v A A T EE I SR I CABGAIE |, IR 0 15 A% N A A X 2K B I A ELHEAT I E . A
B 2% b i BodE & @ i £ Audio Precision System Two Z 51 i 4 B /M 75 3 A A 5E 1, e T ELAE % KR i1k ix
FESNET/E. A, W] COsEEE A T3 2 Bl EAOR L BX — & 77

6.1.6 ZHA#

OPA1662 1 OPA1664 ffIZh AHrIE CLUE X ILIE a5 . SR 3R AR SR RAT T Ak o AR PR3 38 25 R0 v 23 P B 3k 1 R
PR A BRAR T HCR S FIARNLAR S |, FF S BUE R I E IR . Kk, S a0 E . SCIZRe 2 5
BT YA HA e R B — AN /N ERBE (6140 50Q Rg) o

TXAN /)N £ BB B L IS RE WS LE 2% 0 D A BR IR B L Th AR . 8] 5-25 RO T ME S G B # I R I (AN
Rs fH )  BEAL, PELHA BT E I AN F FE %1 225 N H ) AB-028 ( SCHik%iS SBOAO015 ) , BESCAFRT AN TI Wik
W

R, R,
J__ SIGNAL|DISTORTION
GAIN GAIN R, R, Rs
- +1 101 © | 1k [ 100
Rs % OPA166 —O Vg =3 Vrys
. . R, -1 101 4,99 kQ2|4.99 k2| 49.9 O
Signal Gain = 1+ == +
Ry +10 110 549 O |14.99kQ2|49.9 Q
o o R
Distortion Gain = 1+ R IIZR
s Generator Analyzer
Output Input
|
|
Audio Precision
System Two(") Load
! with PC Controller |
(1) ARNMEFRTE , ESRE 5-7 2K 5-12.
& 6-5. JE U HL B
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6.1.7 T FFERL

OPA1662 il OPA1664 Z4lizH MUK #s BERS TE =ik £18V [ HL YR H JE A3 AR IR FEVE B N IR E) 2k @ fidk. DA%
YR RSB AT, PSSR AR . OPA166x F 41128 H UK 3% KA 51 LR HE SR £5 0 | A1 Eb R AL GEA R
GER, BOAEREAS B s . BT B A B TR B AR SEIR L TE . IUHUEE 2R A 2 T I I B BS | AT B
o ML BB RIGEER T | K 8RB T LARE— 2 R T LT

6.1.8 AL 7

BETE N 8 2 ) 2150 T I8 SUBOR AR 52 F B 7 AR e o 3o 6 i L0 2 T 2 RN, (R IRt 2 K LR 51 AL
5. IX AR 51 RIS RE 1 AE — > D8 B AT H SRR ) 2 S A i 38 2N S 1) 5] A ) A HL R [ LR
EIRAE . SbAh | XL A RR Y N B N A FL R (ESD) PRIPINAE , TR ih 4L 2 BT AN AL R Hh R LR AN
b ESD SRR .

FEo 1 fif ESD A g LS B A SR RO R PER 2. 5] 6-6 JEo 1 OPA166x L& i) ESD HLE% ( K
LeIX IR ) o« ESD TRAP RIS L 2 A B AKS) R . 3K L8 TR M N AN H 51T 1) T [ o 4t R 2
B, IF HI RIS FORCR AR I A SRS 3 o I ORT HL R AE LR 1B AR A T RIBATIRES

ESD A n] AR R m Rkt B 5 AR T AR S T I B R I v F UKk . ESD fRIHLER 15 7E HI StiE
FORAZ ORISR, TR IEBORERARIA . ORI BRI fE BRs DLV TR SRR

BN EE A TBORE A F S B4 ESD SR, TR LS — DN EE A IR CARE . RIS RIS |
A2 b B CER A TT REWGE . OPA166x PN AR a1 A fid A 2 A 2 B U 51 B L AN Iy ESD R ko il )i
ESD It | K ESD ke 2 42 4 FU s AP

i HBORER AN B (& 6-6 R EEE ) B, ESD RY O IR FERBUTIRE I BA %S 5 B B
WA Ae . AN, Qo ptohn 0 i Bl R E S I TAR L RVE ) , WRE SR . BRI DU, A7
W RESF B LE A AR ESD RIS B Tl 0 T . MERHIRACR R A AR R A, (AR SRS
.

K 6-6 4y 17— M EAMRG], KA R Viy @ T IERERE (+Vs) 500mV HEE L BB R B K B AR
DUBUR T LR E . WR +Vg REREIRCRBIR , A LK — M A A R S T8, IR HRE S E +Vs.
BRI R ) Vi il m i it BRI, Sl R BOR AT 5 AT R 1 10mA.,

ISR P TC IR R, Vi 2T R B HBOR A | SRS VR0 IE R i R AT 8 . XA DL LG
B, DOz R T Rl IS S BOR 2 2 X i RBUE (L . AR (B A OL T, WSS PR RIE RN 7 +Vg A1
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i 1\
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

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

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

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

9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

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

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J \ .\J!EXPOSED METAL

4220202/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/B 12/2023

NOTES: (continued)

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

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. 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.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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