Ordering & Technical Design & Support & S s
E quality documentation development E training ZE Gk

I} TEXAS OPA892, OPA2892
INSTRUMENTS JAJSQK2A — NOVEMBER 2023 — REVISED JULY 2024
OPAx892 2GHz, 10VV &'A »RFE. 0.95nV/NHz, #BE THD AR7 >
155K 3IHE
« 0.95nVANHz OIEFIARNVEE /AR OPA892 5L TF OPA2892 (OPAX892) IXE L /A AN
o R FEFIBEWEEELFIET 7 T, EBECAA—T T
— FALEIIERE  2GHzZ REIRWEE /A RN ERSINDT TV — 2 a il i
— ZL— L—h:700V/us T, VI NNT T D OPABI2 LT aT VT 7D
— 30ns DERLZ ZAL (0.1%) OPA2892 (& AC MEREDSIER ICEENLTERY, 10VIV O
o A0V L EDF AL TRE A>T 290MHz DFilE, 700V/ius DAL —L —h,
« HEEE. 1o = 200mA (FEYE(E) 30ns DRIV T XA L (0.1%) ZFEHLE$, OPAX892
o FERITARNE B (T 10 LLEBIV -9 UTFOF A TRELTWET, =
— THD = -78dBc (f = 1MHz. R, = 150Q) NHOT 7%, 200mA OREZRBEBIRES ) 230, 7>
— THD+N = —114dBc (f = 1kHz. BW = 80kHz) TTEIZ 7.5mA OERLNHELEE A, f= IMHz (2
. EEER: BWCEE N E A (THD) 28 -68dBc T OPAx892
— Vge = +#4.5V~+18V X, IREAELEETHT TV —var AICERE ST
o WET, MW D BRI > TREAZHERF 5
« OPA892 OF7E&vh X)L ' o . .
7 7=t . OPAXBO2 I A A— v I F—F (72l
277V -3y DIENEAF IV Lo P DOT TV or—va A AT,
o HHWAFYT S RIEH
) Z;i]);é:f;l:yl\ M waES | TV A LU i
¢ B/ E T
o BEEERAFYT OPA892 |1 D (SOIC. 8) 4.9mm x 6mm
o XIMUFEERTL T —2N (VST) GN (HVSSOP
o ¥BHA—T oA IV T OPA2892 |2 8 ( *|3mm x 4.9mm
o EBH~AV VATV LA VAT A
o EBHAY—H VAT A (1) BHIZHOWTIE, B2var 10 #BRLTESD,
o ¥BRA—T A TV 2)  Sor—Y PAR (RS x 8) ZAFMETHY, 54T D5 a1
o HUURN— HEENET,
. H—T—T )
o EBHET A DA
s XX —BILOZOMBEERHAT
. F—xT7s4Vvar (DAQ)
Re -50
AN/ —— HD2
-60 | —— HD3 0.1
Rs g -70 S
L : ’W\I _OPA892 Vogr g 80 001 £
— . § -90 / 2
I j 2 100 0001 5
— g E
— — & 110 = T
= = 1
BEEHEEE Y T7VT -120 Iy 0.0001
-130

0 2 4 6 8 10 12 14 16 18 20
Output Voltage (V)

Vee = #15V, R, = 150Q. f = 1MHz

ERRES &
E—4 Y- E—SDHNBELOBRFR

2 ZOVY—ADTED S FHITHFET Y, TR ELE TR 260 T, ALY —/L (BREIER) 2L CWODZEBY, TI TIERIRRO EMEMEB L 0% Y
PEICOFEL I —UIRGE Ve L A, EEOR G2 E ORI, ti.com TUTRBOEEMREZ Z S RIS ET OBV ZLET,
English Data Sheet: SLOSEB4


https://www.ti.com/solution/ultrasound-scanner
https://www.ti.com/solution/source-measurement-unit-smu
https://www.ti.com/solution/power-quality-meter
https://www.ti.com/solution/ultrasound-scanner
https://www.ti.com/solution/vector-signal-transceiver-vst
http://www.ti.com/solution/professional-audio-mixer-control-surface
http://www.ti.com/solution/professional-microphones-wireless-systems
http://www.ti.com/solution/professional-speaker-systems
http://www.ti.com/solution/professional-audio-amplifier-rack-mount
http://www.ti.com/solution/soundbar
http://www.ti.com/solution/turntable
http://www.ti.com/solution/professional-video-camera
http://www.ti.com/solution/guitar-music-instrument-amplifier
http://www.ti.com/solution/data-acquisition-daq
https://www.ti.com/product/jp/opa892?qgpn=opa892
https://www.ti.com/product/jp/opa2892?qgpn=opa2892
https://www.ti.com/jp/lit/pdf/JAJSQK2
https://www.ti.com/product/jp/OPA892?dcmp=dsproject&hqs=#order-quality
https://www.ti.com/product/jp/OPA892?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com/product/jp/OPA892?dcmp=dsproject&hqs=#design-development
https://www.ti.com/product/jp/OPA892?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLOSEB4

OPA892, OPA2892
JAJSQK2A — NOVEMBER 2023 — REVISED JULY 2024

Table of Contents

4 Pin Configuration and Functions
5 Specifications

5.1 Absolute Maximum Ratings
5.2 ESD Ratings

5.3 Recommended Operating Conditions
5.4 Thermal Information
5.5 Electrical Characteristics
5.6 Typical Characteristics
6 Detailed Description
6.1 Overview
6.2 Functional Block Diagram
6.3 Feature Description
6.4 Device Functional Modes

I3 TEXAS

INSTRUMENTS
www.ti.com/ja-jp
7 Application and Implementation.................................. 16
7.1 Application Information...........ccccoiniiiniie, 16
7.2 Typical Application..........ccccoviirieieiiiieee e 17
7.3 Power Supply Recommendations..............ccccceevnee. 19
TALAYOUL.....oiieii e 19
8 Device and Documentation Support............................ 23
8.1 Documentation SUppOort..........ccoccvveriieeiniieeseee e 23
8.2 FX 2 A D HEHEM A LTI I 23
8.3 TR UYV =R i 23
8.4 Trademarks..........ooiiiiiiiiiiii e 23
8.5 FFEE XU EIZRI T DR T e, 23
8.6 T R et 23
9 Revision History..............cocoiiiiii 23

10 Mechanical, Packaging, and Orderable
Information................oo 24

2

BRHI T B 70— RS2 (DR B Ab) #21E

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA892 OPA2892

English Data Sheet: SLOSEB4


https://www.ti.com/product/jp/opa892?qgpn=opa892
https://www.ti.com/product/jp/opa2892?qgpn=opa2892
https://www.ti.com/jp/lit/pdf/JAJSQK2
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQK2A&partnum=OPA892
https://www.ti.com/product/jp/opa892?qgpn=opa892
https://www.ti.com/product/jp/opa2892?qgpn=opa2892
https://www.ti.com/lit/pdf/SLOSEB4

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

OPA892, OPA2892

JAJSQK2A — NOVEMBER 2023 — REVISED JULY 2024

4 Pin Configuration and Functions

B 4-1. OPA892: D Package, 8-Pin SOIC (Top View)
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% 4-1. Pin Functions: OPA892

SIE PIN o TYPE DESCRIPTION
IN— 2 Input Inverting input
IN+ 3 Input Noninverting input
NC — No connection
NULL 1,8 Input Voltage offset adjust
ouT 6 Output Output of amplifier
VCC- — Negative power supply
VCC+ — Positive power supply
( )
©)
1out [ 1 8 |_] vcee
1iN- [ ] 2 7 |_] 20uT
1Ns (] 3 6 [ 2N-
vee- [ ] 4 5 | ] 2N+
\. J
Not to scale
4-2. OPA2892: DGN Package, 8-pin HVSSOP (Top View)
£ 4-2. Pin Functions: OPA2892
PIN
NAME e TYPE DESCRIPTION
1IN— 2 Input Channel 1 inverting input
1IN+ 3 Input Channel 1 noninverting input
10UT 1 Output Channel 1 output
2IN— 6 Input Channel 2 inverting input
2IN+ 5 Input Channel 2 noninverting input
20UT 7 Output Channel 2 output
VCC- 4 — Negative power supply
VCC+ 8 — Positive power supply
Thermal pad. DGN (HVSSOP) package only. For best thermal performance, connect pad to
Thermal pad — large copper plane. Thermal pad can be connected to any pin on the device, or any other
potential on the board if voltage on thermal pad remains between VCC+ and VCC-.
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5 Specifications

5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(")

MIN MAX| UNIT
Vee Supply voltage, Vee+ — Voo 37 \%
V, Input voltage +Vee \%
lo Output current(® 240 mA
Vio Differential input voltage +1.5 \Y
N Continuous input current 10 mA
Any condition 150
T Junction temperature Co_ntip_uous operation, long-term 125 °C
reliability(®)
Tstg Storage temperature -65 150 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

(2)  When continuously operating at any output current, do not exceed the maximum junction temperature. Keep the output current less
than the absolute maximum rating regardless of time interval.

(3) The maximum junction temperature for continuous operation is limited by package constraints. Operation greater than this temperature
can result in reduced reliability, lifetime of the device, or both.

5.2 ESD Ratings

VALUE UNIT

o Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins() +4000
V(Esp) Electrostatic discharge - - \%
Charged device model (CDM), per ANSI/ESDA/JEDEC JS-002, all pins(® +1500

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

5.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX| UNIT
Dual-supply 4.5 +15 +18
Vee Supply voltage \%
Single-supply 9 30 36
Ta Operating free-air temperature -40 25 85 °C
5.4 Thermal Information
OPA892 OPA2892
THERMAL METRIC(") D (SOIC) DGN (HVSSOP) UNIT
8 PINS 8 PINS
Resa Junction-to-ambient thermal resistance 124.5 52 °C/W
ReJcitop) Junction-to-case (top) thermal resistance 65.0 75.2 °C/W
Raus Junction-to-board thermal resistance 72.2 24.5 °C/W
Wyr Junction-to-top characterization parameter 13.6 4 °C/W
Y Junction-to-board characterization parameter 71.4 24.5 °C/W
Rauc(bot) Junction-to-case (bottom) thermal resistance N/A 9.1 °C/W

(1)  For information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application report.
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5.5 Electrical Characteristics

at Ta = 25°C, Ve = 215V, and R = 150 Q (unless otherwise noted)

(OPA2892 only)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
DYNAMIC PERFORMANCE
Ve =215V 290
Gain = 10 ce
Small-signal bandwidth Vee =45V 250
(-3dB) Vee =15V 110
Gain = 20
VCC =+5V 100
BW MHz
Ve =215V 17
Bandwidth for 0.1-dB flatness | Gain = 10
Vec =15V 17
V =20V, Ve =15V 111
Full power bandwidth(") OFP) e
VO(PF’) =5V, Vegc=15V 31.8
Vee =215V, 20-V ste 700
SR Slew rate® Gain = 10 e P Vs
Vee =15V, 5-V step 500
o . Voo =215V, 5-V step 22
Settling time to 0.1% Gain =-10
) Vee =15V, 2-V step 22
ns
° o _ Vce = 15V, 5-V step 160
Settling time to 0.01% Gain =-10
Veg = 25V, 2-V step 160
AUDIO PERFORMANCE
Vee = 15V, R, =600 Q, -114 dB
Vo =3 Vrus 0.0002 %
Vee =#15V, R = 2 kQ, -114 dB
THDsN | Total harmonic distortion + | Gain = 10, f= 1 kHz, Vo =3 Vrus 0.0002 %
noise BW =80 kHz Vec =45V, R =600 Q, ~106 dB
Vo =1 Vrms 0.0005 %
Vec =45V, R = 2kQ, —106 dB
Vo=1Vrus 0.0005 %
Voo =#15V, -109 dB
Vo =3 Vrus, RL =600 Q 0.00036 %
Ve =15V, -109 dB
Gain =10, Vo=3Vgrus, RL=2kQ 0.00036 %
IMD Intermodulation distortion SMPTE/DIN two-tone,
4:1 (60 Hz and 7 kHz) Vec =25V, -105 dB
Vo=1Vgrus, RL =600 Q 0.00056 %
Ve =45V, -105 dB
Vo =1 Vgus: RL=2kQ 0.00056 %
NOISE AND DISTORTION PERFORMANCE
Vorp =2V, f= 1 MHz, -78
gain =10, Vgc =£15V R.=1kQ -86
THD Total harmonic distortion dBc
Vop) =2V, f= 1 MHz, =7
gain=10,Vgc =15V R.=1kQ -85
Vi Input voltage noise Vee=25Vor+15V, f> 10 kHz 0.95 nV/VHz
In Input current noise Vec=#5Vor+15V, f> 10 kHz 2.3 pANHz
Xr Channel-to-channel crosstalk Voo =45V or $15 V, f = 1 MHz _54 dBc
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5.5 Electrical Characteristics (¥tX)
at Ty = 25°C, Ve =215V, and R = 150 Q (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
DC PERFORMANCE
Vee=#15V,Vo=%10V, |[Ta=25°C 93 100 dB
_ RL=1kQ Ta = full range 92 dB
Open-loop gain .
Ve =45V, Vg =25V, Ta=25°C 92 98 dB
RL=1kQ Ta = full range 91 dB
Vos Input offset voltage Vec=25Vor+15V, Ty = 25°C 0.2 1 mV
Offset voltage drift Vee =125V or 15V, Ty = full range 1 pv/eC
Ta=25°C 9 20 pA
lig Input bias current Vec=125Vor+i5V
Ta = full range 33 MA
Ta=25°C 30 250 nA
los Input offset current Vec=15Vort15V
Ta = full range 400 nA
Input offset current drift Vec =15V or 15V, Ty = full range 0.2 nA/°C
INPUT CHARACTERISTICS
Vec =15V +13.8 +14.3
Vicr Common-mode input voltage \%
Vec =45V +3.8 4.3
Ta=25°C 85 104
Vec =215V, Vicr=+12V
Ta = full range 80
CMRR |Common-mode rejection ratio dB
Ta=25°C 90 106
Vec =15V, Vicr =125V
Ta = full range 85
. Common-mode 100 1.2 MQ || pF
Input impedance - -
Differential-mode 611.8 kQ || pF
OUTPUT CHARACTERISTICS
Vec =15V, R =250 Q 12 +12.9
) Vec =5V, R =150 Q 13 +3.5
Vo Output voltage swing \%
Vee =215V, R =1kQ +13 +13.6
Vec =15V, R =1kQ 3.4 3.8
Ve =15V 160 200
lo Output current R . =10Q mA
VCC =15V 120 160
Ro Output resistance(® Open-loop 8 Q
POWER SUPPLY
Ta=25°C 7.5 10
Ve =215V
| Supol o iier) Ta = full range 11 A
u current (per amplifier m
cc pply p p Ta=257C 9
VCC =5V
Ta = full range 6.5 10
o . Ta=25°C 90 105
PSRR Power-supply rejection ratio  |Vgc =15V or£15V dB
Ta = full range 85

(1)  Full-power bandwidth = slew rate / [T Vo(p.p)].

(2) Slew rate is measured from an output level range of 25% to 75%.

(3) Keep junction temperature less than the absolute maximum rating when the output is heavily loaded or shorted; see also 735> 5.1.
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5.6 Typical Characteristics

at Tp = 25°C, Ve =2 15V, gain = +10 VIV, R = 150 Q, and Rg = 220 Q (unless otherwise noted)

— R =150 Q

—— Rp=2200Q

Normalized Output Amplitude (dB)

™ 10M
Frequency (Hz)

VCC =15 V, VOUT =100 mVpp

100M

5-1. Frequency Response vs Feedback Resistance

Normalized Output Amplitude (dB)

— RF=1500Q

—— Rp=2200Q

9

3 \

4 \

™ 10M
Frequency (Hz)

VCC =15 V, VOUT =100 mVpp

100M

5-2. Frequency Response vs Feedback Resistance

— G=10V/NV

— G=20V/NV

\
\
\

L~

4 \

Normalized Output Amplitude (dB)

5 \

D \

1™ 10M 100M
Frequency (Hz)

Vee =15V, Voyt = 100 mVpp

5-3. Frequency Response vs Gain

Normalized Output Amplitude (dB)

— G=10V/NV

— G=20VNV

4 N

5 \

P \

1™ 10M 100M
Frequency (Hz)

Vee =25V, Voyur = 100 mVpp

5-4. Frequency Response vs Gain

— Vourt = 100 mVpp

= \/ouT = 400 MVpp

= /oyt = 1600 MVpp

Normalized Output Amplitude (dB)

4 \\
-5
6 \
1M 10M 100M
Frequency (Hz)
VCC =+15V

5-5. Large-signal Frequency Response

Normalized Output Amplitude (dB)

6
5| Vout = 100 mVpp
= \/ouT = 400 MVpp
4| = Vour = 1600 mVpp
3
2
/ﬁ:"\
1 ——— \
0 = N
1 \
-2
3 (A
4 \ 1\
\
-5 \
-6
1™ 10M 100M
Frequency (Hz)
VCC =5V

5-6. Large-signal Frequency Response
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5.6 Typical Characteristics (continued)
at Tp = 25°C, Ve =2 15V, gain = +10 VIV, R = 150 Q, and Rg = 220 Q (unless otherwise noted)

100 120 180
—— AoL Magnitude, Vgc = +5V
—— AoL Magnitude, Vgc = +15V
— 100 ‘\\. = Ao Phase, Vcc =5V 120
= 10 g AoL Phase, Vce = 15 V .
S = > 80 N 60 T
@ © NN Q
o =} Y %
c =
8 5 60 3| 0 £
g = I g
E 2 40 ; N 60 3
H g ' N 5
3 Y S 20 FIPTIN -120
S o1 = g N ©
5 Ry
0 £ -180
T \
0.01 — -20 -240
100k ™ 10M 100M 1k 10k 100k ™ 10M  100M 1G
Frequency (Hz) Frequency (Hz)
5-7. Closed-loop Output Impedance 5-8. Open-loop Gain and Phase Response
140 0
. —— Vgc =15V
-~ ——— o —— Vec =+15V
g 120 T -20 cc A
o o /
5 100 @ -40 7
c
$ 80 g 60 ’/
= |53 -
2 o) A
5} 4 |
o P
~. 60 o -80 =
= o
& 2 ji
» 40 c -100 =t
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a —— PSRR+, Ve =415V i 8-
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0 i -140
1k 10k 100k 1™ 10M 100V 100k 1™ 10M 100V
Frequency (Hz) Frequency (Hz)
5-9. Power-Supply Rejection Ratio vs Frequency 5-10. Common-mode Rejection Ratio vs Frequency
10 50
~N N
X ju )
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£ e
8 2 N
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=z =z 1
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e
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5-11. Input-referred Voltage Noise vs Frequency 5-12. Input-referred Current Noise vs Frequency
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5.6 Typical Characteristics (continued)

at Tp = 25°C, Ve =2 15V, gain = +10 VIV, R = 150 Q, and Rg = 220 Q (unless otherwise noted)
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5-13. Harmonic Distortion vs Frequency 5-14. Harmonic Distortion vs Frequency
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5.6 Typical Characteristics (continued)

at Tp = 25°C, Ve =2 15V, gain = +10 VIV, R = 150 Q, and Rg = 220 Q (unless otherwise noted)
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5-19. Total Harmonic Distortion vs Frequency 5-20. OPA2892 Crosstalk vs Frequency
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5-23. 10-V Step Response 5-24. Input Offset Voltage vs Ambient Temperature
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5.6 Typical Characteristics (continued)
at Tp = 25°C, Ve =2 15V, gain = +10 VIV, R = 150 Q, and Rg = 220 Q (unless otherwise noted)
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5-27. Input Offset Current vs Ambient Temperature 5-28. Offset Voltage vs Output Voltage
15 25
= Vcc =15V, Sourcing === V¢ = £15V, Sourcing
20 H = Vcc =15V, Sinking Vce =+15V, Sinking H
S 12
) 15
g s
2 o g 10
5 k)
g s °
E g2 o
=) >
E (e}
£ 5
S 3
m— \Vcc=125V, RL =150 Q -10
= Vcc = +15V, R =250 Q ! ‘ ‘ ‘
0 -15 : ‘ :
-40 -30 20 -10 0 10 20 30 40 50 60 70 80 90 0 20 40 60 80 100 120 140 160
Temperature (°C) Output Current (mA)
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5.6 Typical Characteristics (continued)

at Tp = 25°C, Ve =2 15V, gain = +10 VIV, R = 150 Q, and Rg = 220 Q (unless otherwise noted)
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5-35. Distortion Harmonics vs Frequency 5-36. Distortion Harmonics vs Frequency
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5.6 Typical Characteristics (continued)

at Tp = 25°C, Ve =2 15V, gain = +10 VIV, R = 150 Q, and Rg = 220 Q (unless otherwise noted)
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6 Detailed Description
6.1 Overview

The OPAx892 are high-speed operational amplifiers configured in a decompensated voltage-feedback
architecture. The OPAx892 are stable with gain configurations of 10 V/V or greater. These amplifiers are built
using a greater than 30-V, complementary, bipolar process with NPN and PNP transistors possessing an f of
several GHz. This configuration results in exceptionally high-performance amplifiers with wide bandwidth, high
slew rate, fast settling time, and low distortion.

6.2 Functional Block Diagram

Vees

VCC+
=S O
IN+ + TN '
] 1ouT
:l ouT 1IN= -
2IN+ *
] 20uT
NULL NULL  Vec 2IN- -

X 6-1. OPA892: Single Channel

D_

Vee-

4 6-2. OPA2892: Dual Channel

N

Py P Py Py VCC+

4@ ouT

IN+
‘ vce-
NULL NULL
B 6-3. OPA892 Simplified Schematic
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6.3 Feature Description
6.3.1 Offset Nulling

The OPAX892 have a very low input offset voltage for high-speed amplifiers. However, if additional correction is
required, an offset nulling function is provided on the OPA892. To adjust the input offset voltage, place a

potentiometer between pin 1 and pin 8 of the device, and tie the wiper to the negative supply. [X| 6-4 shows this
feature.

+Vee
<
0.1 uF

Vin-

OPA892 >—— v,
Vins

L‘_ 0.1 uF

—Vee

6-4. Offset Nulling Schematic

|||—|

6.4 Device Functional Modes

The OPAx892 family has a single functional mode and can be used with both single-supply or split power-supply
configurations. The power-supply voltage must be greater than 9 V (4.5 V) and less than 36 V (18 V).
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7 Application and Implementation

E
Information in the following applications sections is not part of the Tl component specification, and Tl
does not warrant its accuracy or completeness. TI’s customers are responsible for determining
suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

7.1 Application Information
7.1.1 Driving a Capacitive Load

The OPAx892 are internally compensated to maximize bandwidth and slew-rate performance. To maintain
stability, take additional precautions when driving capacitive loads with a high-performance amplifier. As a result
of the internal compensation, significant capacitive loading directly on the output node decreases the device
phase margin, and potentially lead to high-frequency ringing or oscillations. Therefore, for capacitive loads
greater than 10 pF, place an isolation resistor in series with the output of the amplifier. 7-1 shows this
configuration. For most applications, a minimum resistance of 20 Q is recommended. In 75-Q transmission
systems, setting the series resistor value to 75 Q is a beneficial choice because this value isolates any
capacitance loading and provides source impedance matching.

1kQ
AAVAY
50 O
Vi VY N 20 Q
OPA892 AN * Vo
f + JELOAD

BJ 7-1. Driving a Capacitive Load

7.1.2 General Configuration

When receiving low-level signals, limiting the bandwidth of the incoming signals into the system is often required.
7-2 shows how the simplest way to accomplish this limiting is to place an RC filter at the noninverting pin of
the amplifier.

RG RF

R — Vour

Vin A% _T_C1
L

Eq 7-2. Single-Pole Low-Pass Filter

Vout _ Rp 1
VIN _(1+R_G)X(1+5R1C1) 1)
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7.2 Typical Application

One important characteristic of the OPAx892 amplifier is the decompensated architecture. By pushing out the
dominate pole to a higher frequency using this common technique, the amplifier is no longer stable in lower gain
configurations. The minimum stable gain for the OPAx892 is specified to be 10 V/V. When a lower gain is
needed in a preamp or buffer application, a related product to be considered is the OPA891. Because the
OPAB891 is not decompensated, the gain-bandwidth product is approximately an order of magnitude lower than
the OPAx892. Both of these amplifiers have similar noise performance, but the best bandwidth and distortion
performance comes from using the correct amplifier depending on the gain needs of the application.

When applications require gain of 10 V/V or larger, choose the OPAx892 to obtain a low value of harmonic
distortion and THD+N. 7-3 shows a where in the analog signal chain this type of amplification can be
required. Often found in applications such as ultrasound, audio, and sonar, a preamp is used near the input
sensor to boost the signal to a more practical level with an emphasis on keeping noise and distortion as small as
possible. Later in the signal chain, significantly more gain can be required to provide for other required functions
such analog filtering, mixing, splitting, or just the need to match the signal level to a following device. An amplifier
such as the OPAx892 maintains the fidelity of the signal by providing the needed gain with significantly impacting
distortion over a wide bandwidth and output swing. [ 7-4 shows the amplifier design example. The amplification
stage provides an additional 10 V/V of gain to the analog signal chain.

OPAx892
Gain

BJ 7-3. Gain Stage in an Analog-Front-End Block Diagram

Application-
Dependent
Signal Chain

Sensor

15V

liﬂ
L C3 . 528 uF
I 0.1 uF i

Re

Re \ NULL

— OPA892 — Vo

Vi—mmM8M8M8M 1+

LT NuLL

"ﬂ
L C4 ! g11 uF
I 0.1 uF g

-15V

7-4. Noninverting Gain Configuration

7.2.1 Design Requirements

The objective is to design a 10 V/V amplifier to be for a mid-stage amplifier that minimizes the THD of the signal
over the output range shown in & 7-1.
£ 7-1. Design Parameters

PARAMETER VALUE
Supply voltage 15V
Voltage gain +10 VIV
Small-signal peaking <2dB
Load resistance 1kQ
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7.2.2 Detailed Design Procedure

As detailed by 7-4, the example design is a common non-inverting op-amp configuration. In this design
example, the spit 15 V supplies are bypassed by a pair of capacitors as discussed in 272> 7.4.1. Although
not explicitly shown, a optional resistor equal to Rr || Rg can be added from the noninverting input to ground to
keep the inputs balanced to help mitigate input bias current impact.

Set the gain to 10 V/V by the proper selection of the two resistors using equation = 2. In this example, set the
ratio of the resistance to 9 to obtain the design goal of a gain of 10. There exists a second degree of freedom
that allows the absolute value to be somewhat arbitrary while maintaining the specified ratio of resistor values.
Increasing feedback resistance leads to an increase in the amount of overshoot in the small-signal frequency
response (see [X| 5-1). In the time domain, the impact shows up as and increase in ringing and settling time for
step-function input signals. If the resistances are very small, power dissipation effects increase.

. Vo Rp
ga1n=V—1=1+R—G (2)

The best practice is to chose the resistors to be in of moderate values to avoid the detrimental effects at both
extremes. Choosing Rg = 220 Q is a good compromise in between these two extremes. Using = 2, the

corresponding gain resistor is found to be 24 Q. The amount of small-signal peaking is a modest 1.5 dB (see
5-1), which meets the design goal.

A unique feature of this amplifier family is the output stage has been designed to drive a substantial amount of
output current. This choice allows for the OPAx892 to maintain significant bandwidth even with very large input
signals. [X| 7-5 shows the modest reduction of bandwidth, even for output signals as large as 20 Vpp. The time
domain impact of this feature is a more precise amplification (that is, lower distortion) even for large dynamic
range input signals.

Using the amplifier designed in this section, 7-6 shows the measured components of THD down to the 5th
harmonic. The figure shows that the 2nd harmonic dictates the THD performance, with the 4th harmonic being
the next highest component. Other amplifiers can produce low distortion at lower input levels but distortion
rapidly rises as the output amplitude rises. [X| 5-17 shows the harmonic distortion stays approximately constant,
even at large values of output amplitude, making the OPAx892 a solid choice for large amplitude applications
where distortion and noise are critical considerations.

7.2.3 Application Curves
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S 4| — Vour =20 Vep . —— HD3 P il
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7-5. Very Large-Signal Frequency Response 7-6. Harmonic Distortion Components vs
Frequency
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7.3 Power Supply Recommendations

The OPAx892 devices are designed to operate on power supplies ranging from +4.5 V to £16 V (single-ended
supplies of 9 V to 32 V). Use a power-supply accuracy of 5% or better. When operated on a board with high-
speed digital signals, provide isolation between digital signal noise and the analog input pins. The OPAx892 are
connected to the positive power supply (Vcc+) through pin 7 and pin 8, respectively. Both devices use pin 4 for
the negative power supply (Vcc-). Decouple each supply pin to GND as close to the device as possible.

7.4 Layout
7.4.1 Layout Guidelines

To achieve the levels of high-frequency performance of the OPAx892, follow proper printed-circuit board (PCB),
high-frequency design techniques. The following is a general set of guidelines. In addition, a OPAx892
evaluation board is available to use as a guide for layout or for evaluating the device performance.

* Ground planes—ensure that the ground plane used on the board provides all components with a low-
inductive ground connection. However, in the areas of the amplifier inputs and output, the ground plane can
be removed to minimize stray capacitance.

* Proper power-supply decoupling—use a 6.8-yF tantalum capacitor in parallel with a 0.1-yF ceramic
capacitor on each supply pin. Sharing the tantalum capacitor among several amplifiers is possible depending
on the application, but always use a 0.1-yF ceramic capacitor on the supply pin of every amplifier. In addition,
place the 0.1-yF capacitor as close as possible to the supply pin. As this distance increases, the inductance
in the connecting trace makes the capacitor less effective. Strive for distances of less than 0.1 inch (2.54 mm)
between the device power pins and the ceramic capacitors.

» Short trace runs or compact part placements—optimized high-frequency performance is achieved when
stray series inductance has been minimized. To realize this, make the circuit layout as compact as possible,
thereby minimizing the length of all trace runs. Pay particular attention to the inputs of the amplifier, keeping
the trace lengths as short as possible. This layout helps to minimize stray capacitance at the input of the
amplifier.
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7.4.1.1 General PowerPAD™ Integrated Circuit Package Design Considerations

The OPAx892 is available in a thermally-enhanced DGN package, which is a member of the PowerPAD™
integrated circuit package family. [X| 7-7 a and [%| 7-7 b show that this package is constructed using a downset
leadframe upon which the die is mounted. [X] 7-7 ¢ that this arrangement results in the leadframe being exposed
as a thermal pad on the underside of the package. Because this thermal pad has direct thermal contact with the
die, excellent thermal performance can be achieved by providing a good thermal path away from the thermal
pad.

The PowerPAD integrated circuit package allows for both assembly and thermal management in one
manufacturing operation. During the surface-mount solder operation (when the leads are being soldered), the
thermal pad can also be soldered to a copper area underneath the package. Through the use of thermal paths
within this copper area, heat can be conducted away from the package into either a ground plane or other heat
dissipating device.

The PowerPAD integrated circuit package represents a breakthrough in combining the small area and ease of
assembly of the surface mount with the previously awkward mechanical methods of heat sinking.

More complete details of the PowerPAD integrated circuit package installation process and thermal management
techniques are found in PowerPAD Thermally-Enhanced Package . This document is found on the Tl website
(www.ti.com) by searching on the keyword PowerPAD. The document can also be ordered through your local Tl
sales office; refer to SLMA002 when ordering.

) [T [ 1]
— [ DE S ] T —
; . Thermal
Side View (a) Pad
J‘: DIE :m
End View (b) Bottom View (c)

M0031-01
NOTE: The thermal pad (PowerPAD integrated circuit package) is electrically isolated from all other pins and can be connected to any

potential from Vc_ to V4. Typically, the thermal pad is connected to the ground plane because this plane tends to physically be the
largest and is able to dissipate the most amount of heat.

Eq 7-7. Views of Thermally-Enhanced DGN Package
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7.4.2 Layout Example
15V
Lo L
6.8 uF
I 0.1 uF
- R
220 Q
Rs NULL
20 N .
Vin- AV - 4990
OPA892 ——\\N— Vo
Vine » +
R3 R4 LT nue
4990S 4990
J_ \I/ C1
p— p— c4

0.1 uF
Io.1 WuF ;

-15V
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Place Rr and Rg resistors as close to the
device pins to minimize parasitics

—_— - AN

NULL NULL

<|_

IN-
— 2
IN+ ouT
| 3 | S 6 ANNN| -

VCC- NC

<|_

Place bypass capacitors in low ESR
packages close to power pin as possible.
Use multiple VIAs to connect to power
plane.

Remove GND and power plane
near input and output pins to
reduce parasitic capacitance.

7-8. Layout Recommendations

22 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA892 OPA2892
English Data Sheet: SLOSEB4


https://www.ti.com/product/jp/opa892?qgpn=opa892
https://www.ti.com/product/jp/opa2892?qgpn=opa2892
https://www.ti.com/jp/lit/pdf/JAJSQK2
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQK2A&partnum=OPA892
https://www.ti.com/product/jp/opa892?qgpn=opa892
https://www.ti.com/product/jp/opa2892?qgpn=opa2892
https://www.ti.com/lit/pdf/SLOSEB4

13 TEXAS
INSTRUMENTS OPA892, OPA2892
www.ti.comlja-jp JAJSQK2A — NOVEMBER 2023 — REVISED JULY 2024

8 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

8.1 Documentation Support
8.1.1 Related Documentation

For related documentation, see the following:

» Texas Instruments, Noise Analysis in Operational Amplifier Circuits application report
» Texas Instruments, PowerPAD Thermally Enhanced Package application report

» Texas Instruments, Single op-amp evaluation module for SO-8 packageusers guide

» Texas Instruments, Dual op-amp evaluation module for SO-8 package users guide

» Texas Instruments, Dual op amp evaluation module for MSOP-8 package users guide
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8.4 Trademarks

PowerPAD™ and 7 A- AL AL ALY E2E™ are trademarks of Texas Instruments.
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Changes from Revision * (November 2023) to Revision A (July 2024) Page
« OPA2892 DAT —Z A% [HEFMEMINOEEET —F (T 7T AT ) ITZEH it 1

* Added thermal pad information to Table 4-2, Pin Functions: OPA2892 .............iiiiiiieieeeee e, 3
* Added missing unit for Supply current in Electrical CRAracteristiCs ...............oouiiiieioiiiiiiiiaee e 5
* Added Figure 5-20, OPA2892 Crosstalk VS FIE@QUENCY ..........oou et e e e e e e 7
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10 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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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 ©)
@ ©)
OPA2892DGNR Active Production HVSSOP (DGN) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 2892
OPA2892DGNR.B Active Production HVSSOP (DGN) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 2892
OPA892DR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 0892
OPA892DR.B Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 0892

@ 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 TI 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e 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 OO 0O 0O 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)
OPA2892DGNR HVSSOP| DGN 3000 330.0 12.4 53 34 1.4 8.0 12.0 Q1
OPA892DR SOIC D 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 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)
OPA2892DGNR HVSSOP DGN 8 3000 353.0 353.0 32.0
OPA892DR SoIC D 8 3000 353.0 353.0 32.0
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GENERIC PACKAGE VIEW
DGN 8 PowerPAD™ HVSSOP - 1.1 mm max height

3 x 3, 0.65 mm pitch SMALL OUTLINE PACKAGE

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

4225482/B

INSTRUMENTS
www.ti.com



PACKAGE OUTLINE
DGNOOO8H PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

5.05
475 7P o1 .

PIN 1 INDEX AREA ‘ SEATING
PLANE

) sj 6x0.65 /j\

|
|
|
|
|
| |
) 5 L gy 0-38 ‘\J/

0.25
20 [ [0.130) [c[A[B]
NOTE 4
e TN
r/ \.
{v \ 0.23
‘ \ J / \f 0.13
\ ,
\~~\_ .(/"&SEE DETAIL A \f
(0.205) MAX (0-4’\‘1333'\T"£‘>é EXPOSED THERMAL PAD
NOTE 6 g .
4
- L s
} - -
] ] GAGE PLANE
1.8
' ]
I o s . o
- / o 0.4 0.05
DETAIL A
101 TYPICAL

4229130/B 05/2024

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.
6. Features may differ or may not be present.
i§ TEXAS
INSTRUMENTS

www.ti.com




EXAMPLE BOARD LAYOUT

DGNOOO8H PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

@
NOTE 10
METAL COVERED
BY SOLDER MASK (1.71)

SOLDER MASK

SYMM
DEFINED PAD

¢
8X (1.4)
liuaenl BN
|

8X (0.45) 1 [

(R0.05) TYP

(3)
NOTE 10
S
6X (0.65)
4 : ‘
|
@0.2) TYP | \
VIA ‘ (0.55) ! SEE DETAILS
! (4.4) !
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ [OPENING
””””” )
! |
EXPOSED METAL i *——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND

NON-SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

(PREFERRED) SOLDER MASK DETAILS

4229130/B 05/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
9. 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.
10. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGNOOO8H PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(1.71)
BASED ON
0.125 THICK
STENCIL

SYMM
¢

8X (1.4) B T P . (R0O.05) TYP
+ r T 4—‘ ) L ) /

wum [ 1) \ r

(1.8)
BASED ON
0.125 THICK
STENCIL

|

SEE TABLE FOR

BY SOLDER MASK DIFFERENT OPENINGS
(4.4 FOR OTHER STENCIL

THICKNESSES

SOLDER PASTE EXAMPLE
EXPOSED PAD 9:
100% PRINTED SOLDER COVERAGE BY AREA

SCALE: 15X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 1.91X2.01
0.125 1.71 X 1.80 (SHOWN)
0.15 1.56 X 1.64
0.175 1.45X1.52

4229130/B 05/2024

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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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.

[N

(G200 w N

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height
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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
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SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X
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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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