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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘m ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.

PACKAGE/ORDERING INFORMATION®

ORDERABLE PART
Ta PACKAGE NUMBER PACKAGE MARKING VID NUMBER
-55°C to 125°C SOIC-8 -D INA149AMDREP INA149AM V62/12614-01XE

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or visit the
device product folder at www.ti.com.

ABSOLUTE MAXIMUM RATINGS®
Over operating free-air temperature range, unless otherwise noted.

INA149 UNIT
Supply voltage (V+) = (V-) 40 \%
Input voltage range Continuous 300 \%
Common-mode and differential, 10 s 500 \Y
Maximum Voltage on REF, and REFg (V=) -0.3to (V+) +0.3 \%
Input current on any input pin® 10 mA
Qutput short-circuit current duration Indefinite
Operating temperature range -55to +125 °C
Storage temperature range —65 to +150 °C
Junction temperature +150 °C
Human body model (HBM) 1500 \%
ESD rating Charged device model (CDM) 1000 \%
Machine model (MM) 100 \%

(1) Stresses above these ratings may cause permanent damage. Exposure to absolute maximum conditions for extended periods may
degrade device reliability. These are stress ratings only, and functional operation of the device at these or any other conditions beyond
those specified is not implied.

(2) REF4 and REFg are diode clamped to the power-supply rails. Signals applied to these pins that can swing more than 0.3 V beyond the
supply rails should be limited to 10 mA or less.

2 Copyright © 2012, Texas Instruments Incorporated
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THERMAL INFORMATION

INA149
THERMAL METRIC® D (SOIC) UNITS
8 PINS
B3 Junction-to-ambient thermal resistance @ 110
B3ctop Junction-to-case (top) thermal resistance ) 57
B8 Junction-to-board thermal resistance® 54 oW
Wit Junction-to-top characterization parameter(s) 11
Wis Junction-to-board characterization parameter(s) 53
B3chot Junction-to-case (bottom) thermal resistance (") N/A

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.

(2) The junction-to-ambient thermal resistance under natural convection is obtained in a simulation on a JEDEC-standard, high-K board, as
specified in JESD51-7, in an environment described in JESD51-2a.

(3) The junction-to-case (top) thermal resistance is obtained by simulating a cold plate test on the package top. No specific JEDEC-
standard test exists, but a close description can be found in the ANSI SEMI standard G30-88.

(4) The junction-to-board thermal resistance is obtained by simulating in an environment with a ring cold plate fixture to control the PCB
temperature, as described in JESD51-8.

(5) The junction-to-top characterization parameter, Y7, estimates the junction temperature of a device in a real system and is extracted
from the simulation data for obtaining 634, using a procedure described in JESD51-2a (sections 6 and 7).

(6) The junction-to-board characterization parameter, y;g, estimates the junction temperature of a device in a real system and is extracted
from the simulation data for obtaining 6,4 , using a procedure described in JESD51-2a (sections 6 and 7).

(7) The junction-to-case (bottom) thermal resistance is obtained by simulating a cold plate test on the exposed (power) pad. No specific
JEDEC standard test exists, but a close description can be found in the ANSI SEMI standard G30-88.

Copyright © 2012, Texas Instruments Incorporated 3
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ELECTRICAL CHARACTERISTICS: V+ =+15V and V-=-15V

At T, = +25°C, R, = 2 kQ connected to ground, and V¢ = REF, = REFz = GND, unless otherwise noted.

INA149
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
GAIN
Initial Voyt =+10.0V, 1 VIV
Gain error Vout = ¥10.0 V, T = -55°C to +125°C +0.005 +0.047 %FSR
Gain vs temperature, Ty = -55°C to +125°C +1.5 ppm/°C
Nonlinearity +0.0005 +0.001| %FSR
OFFSET VOLTAGE
Ta =-55°C to +125°C 350 3500 pv
Initial offset vs temperature, Tp = -55°C to +125°C 25 pv/°C
;/05 ijgglyC(PSRR), Vg =42V to +18 V, Ty = -55°C 20 120 dB
INPUT
Differential 800 kQ
Impedance
Common-mode 200 kQ
Voltage range Differential -135 135 \Y
Common-mode =275 275 \%
o At dc, Vom = £275 V, T = -55°C to +125°C 84 98 dB
(Ccc’ﬁ‘g‘%”'mc’de rejection | at ac, 500 Hz, Vey = 500 Vep 90 dB
At ac, 1 kHz, V¢ = 500 Vpp 90 dB
OUTPUT
Voltage range Ta =-55°C to +125°C -13.5 135 \Y
Short-circuit current +25 mA
Capacitive load drive No sustained oscillations 10 nF
OUTPUT NOISE VOLTAGE
0.01 Hz to 10 Hz 20 UVpp
10 kHz 550 nV/NHz
DYNAMIC RESPONSE
Small-signal bandwidth 500 kHz
Slew rate Vout = £10-V step, T = -55°C to +125°C 1.7 5 V/us
Full-power bandwidth Vout = 20 Vpp 32 kHz
Settling time 0.01%, Voyt = 10-V step 7 us
POWER SUPPLY
Voltage range +2 +18 \Y
. Vg =18V, Vour =0V 810 950 HA
Quiescent current
vs temperature, Tp = -55°C to +125°C 0.95 1.1 mA
TEMPERATURE RANGE
Specified -55 +125 °C
Operating -55 +125 °C
Storage -65 +150 °C

Copyright © 2012, Texas Instruments Incorporated
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ELECTRICAL CHARACTERISTICS: V+=5Vand V-=0V
At T, = +25°C, R, = 2 kQ connected to 2.5 V, and V= REF, = REFg = 2.5 V, unless otherwise noted.

INA149
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
GAIN
Initial Vour=15Vt035V 1 VIV
Gain error Vour=15Vto35V +0.005 %FSR
Gain vs temperature, Ty = -55°C to +125°C +1.5 ppm/°C
Nonlinearity +0.0005 %FSR
OFFSET VOLTAGE
350 puv
Initial offset vs temperature, Tp = -55°C to +125°C 3 pv/°C
vs supply (PSRR), Vs =4V to5V 120 dB
INPUT
Differential 800 kQ
Impedance
Common-mode 200 kQ
Common-mode -20 25 \Y
Atdc, Vey=-20Vto 25V 100 dB
o vs temperature, Tp = —-55°C to +125°C, at dc 100 dB
Common-mode rejection
At ac, 500 Hz, Ve = 49 Vpp 100 dB
At ac, 1 kHz, Vcy =49 Vpp 90 dB
OUTPUT
Voltage range 1.7 34 \%
Short-circuit current +15 mA
Capacitive load drive No sustained oscillations 10 nF
OUTPUT NOISE VOLTAGE
0.01 Hz to 10 Hz 20 UVpp
10 kHz 550 nV/VHz
DYNAMIC RESPONSE
Small-signal bandwidth 500 kHz
Slew rate Vout = 2 Vpp step 5 Vius
Full-power bandwidth Vout =2 Vpp 32 kHz
Settling time 0.01%, Vout = 2 Vpp step 7 us
POWER SUPPLY
Voltage range 5 \%
) V=5V 810 HA
Quiescent current
vs temperature, Tp = -55°C to +125°C 1 mA

Copyright © 2012, Texas Instruments Incorporated 5


http://www.ti.com.cn/product/cn/ina149-ep?qgpn=ina149-ep
http://www.ti.com.cn

INA149-EP ;

13 TEXAS
INSTRUMENTS
ZHCS829A —MARCH 2012—REVISED APRIL 2012 www.ti.com.cn
1000000
® 100000
=)
[e)
z
2
4
el
Q
©
£
& 10000
1000 T T T T T T T 2
125 130 135 140 145 150 155 160 165

Continuous T (°C)

A. See datasheet for absolute maximum and minimum recommended operating conditions.
B. Silicon operating life design goal is 10 years at 105°C junction temperature (does not include package interconnect
life).

Figure 1. INA149 Wirebond Life Derating Chart
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PIN CONFIGURATION

D PACKAGE
SOIC-8
(TOP VIEW)
20 kQ 380 kQ
REFs | 1| 8 |NC
=IN| 2 7 |V+
+IN 3 6 VOUT
V- 4] 5 | REFa
PIN DESCRIPTIONS
NAME NO. DESCRIPTION
—-IN 2 Inverting input
+IN 3 Noninverting input
NC 8 No internal connection
REFA 5 Reference input
REFg 1 Reference input
V- 4 Negative power supply
V+ 7 Positive power supply®
Vout 6 Output

(1) In this document, (V+) — (V-) is referred to as Vs.

Copyright © 2012, Texas Instruments Incorporated
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Common-Mode Operating Range (xV)

TYPICAL CHARACTERISTICS
At T, = +25°C, R = 2 kQ connected to ground, and Vg = +15 V, unless otherwise noted.

CMRR vs FREQUENCY
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TYPICAL GAIN ERROR FOR R, =2 kQ
(Curves Offset for Clarity)
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TYPICAL GAIN ERROR FOR R =10 kQ
(Curves Offset for Clarity)
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Figure 7.
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TYPICAL CHARACTERISTICS (continued)
At T, = +25°C, R, = 2 kQ connected to ground, and Vg = +15 V, unless otherwise noted.

TYPICAL GAIN ERROR FOR LOW SUPPLY VOLTAGES

(Curves Offset for Clarity) GAIN NONLINEARITY
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Figure 8. Figure 9.
GAIN NONLINEARITY GAIN NONLINEARITY
10 10
Vs=+15V
8 RL=2kQ 8
6 6
4 4
T 2 i T 2
g g
T 0 - 0
g o
o 2 5 -2
-4 -4
-6 -6
Vg =+15V
-8 -8 R, =1kQ
-10 -10
-12-10 -8 -6 4 -2 0 2 4 6 8 10 12 -12-10 -8 -6 4 -2 0 2 4 6 8 10 12
Output Voltage (V) o5 Output Voltage (V) cot6
Figure 10. Figure 11.
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Figure 12. Figure 13.
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Gain (dB)

Power-Supply Rejection Ratio (dB)

TYPICAL CHARACTERISTICS (continued)
At T, = +25°C, R, = 2 kQ connected to ground, and Vg = +15 V, unless otherwise noted.

GAIN vs FREQUENCY

20
0
!..
-20
-40
-60 25°C
= -40°C
= 125°C
-80
100 1k 10k 100k M 10M
Frequency (Hz) co10
Figure 14.
0.01 Hz TO 10 Hz NOISE
=
S
=1
o
=)
[}
R]
o
4
-50
-50 ) .
Time (10 s/div)
G070
Figure 16.
NEGATIVE PSRR vs FREQUENCY
120
110 = -40°C
100 Wf ’ +25°C
AP it = +125°C
90 m -“u%’ Ll
Wy
80
70
N,
60 N
50 ]
40
30
20
10
0
10 100 1k 10k 100k
Frequency (Hz)

G064

Figure 18.
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= —-40°C
+25°C
= +125°C

120

110

100 ¥
90 o

80 ™S

70 g
60 Y

~
40 S~

20
10

10 100 1k 10k
Frequency (Hz)

100k
Go09

Figure 17.

MAXIMUM POWER DISSIPATION vs TEMPERATURE
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Figure 19.
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TYPICAL CHARACTERISTICS (continued)
At T, = +25°C, R, = 2 kQ connected to ground, and Vg = +15 V, unless otherwise noted.
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Figure 20. Figure 21.
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TYPICAL CHARACTERISTICS (continued)
At T, = +25°C, R, = 2 kQ connected to ground, and Vg = +15 V, unless otherwise noted.
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20
18
3 2 16
[fe) [Te)
L L 14
c c
S S 12
& &
2 2 10
o o
o L 8
=] o
= IS 6
Q Q
O o
9] @ 4
[os o
2
0
OO0 0000000000000 O0O0O0O0O0O0 OV OITNOVOTNONTOWOWMONT OO
OO0 0000000 O0o OO0 O0OO00O000O0O0 NAd A AAd 1 I | 1 AN
aolﬁcf)ll\ul)L?T("l’)tl\lTi HN(")Q‘LO(OI\CDOS). { I R R |
I Offset Voltage (V) G022 Differential Gain Error (m%) oz
Figure 26. Figure 27.
PSRR HISTOGRAM GAIN NONLINEARITY HISTOGRAM
35 35
= 30 = 30
X X
[Te) [Te)
L 25 L 25
c c
k<] k<]
F 20 & 20
> =1
s s
a 15 a 15
k] ks
S 10 S 10
o o
[} j)
o 5 o 5
0 0
ONOWLOLOWLOLOLOWOLOLWOLWO O NMTOHOOMNMNODODO A NMITL OO
RONOOGNROITNAIOAdMETO~NGONMND Fdddddd NN NNANNNN®D
PSRR (LV/V) cozs Nonlinearity Error (m%) o026
Figure 28. Figure 29.
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Figure 30. Figure 31.
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TYPICAL CHARACTERISTICS (continued)
At T, = +25°C, R, = 2 kQ connected to ground, and Vg = +15 V, unless otherwise noted.

PSRR vs TEMPERATURE GAIN ERROR vs TEMPERATURE
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Figure 36. Figure 37.
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Maximum Output Voltage (xV) Vour / Vi (dB)

Voltage (V)

TYPICAL CHARACTERISTICS (continued)
At T, = +25°C, R, = 2 kQ connected to ground, and Vg = +15 V, unless otherwise noted.

FREQUENCY RESPONSE vs CAPACITIVE LOAD
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APPLICATION INFORMATION

BASIC INFORMATION

Figure 44 shows the basic connections required for dual-supply operation. Applications with noisy or high-
impedance power-supply lines may require decoupling capacitors placed close to the device pins. The output
voltage is equal to the differential input voltage between pins 2 and 3. The common-mode input voltage is
rejected. Figure 45 shows the basic connections required for single-supply operation.
-15V 15V 30V
1OOnFL\L1pF 4‘ ‘7 1pFLL1OOnF 1 4 7 1LIFLL1OOHF
—q 1 20 kQ 380 kQ p ] 20 kQ | 380 kQ P
GND

i

-IN 0—2 380 kQ
+IN 0—3

6

O Vour = (+IN) — (=IN) + Vrer

5

O Vrer

Figure 44. Basic Power and Signal Connections for Figure 45. Basic Power and Signal Connections for
Dual-Supply Operation Single-Supply Operation

TRANSFER FUNCTION

Most applications use the INA149 as a simple unity-gain difference amplifier. The transfer function is given in
Equation 1:

Vour = (+IN) = (=IN) 1)
Some applications, however, apply voltages to the reference terminals (REF, and REFg). The complete transfer
function is given in Equation 2:

Vour = (+IN) = (-IN) + 20 x REF, — 19 x REFg )

COMMON-MODE RANGE

The high common-mode range of the INA149 is achieved by dividing down the input signal with a high precision
resistor divider. This resistor divider brings both the positive input and the negative input within the input range of
the internal operational amplifier. This input range depends on the supply voltage of the INA149.

Both Figure 3 and Figure 4 can be used to determine the maximum common-mode range for a specific supply
voltage. The maximum common-mode range can also be calculated by ensuring that both the positive and the
negative input of the internal amplifier are within 1.5 V of the supply voltage.

In case the voltage at the inputs of the internal amplifier exceeds the supply voltage, the internal ESD diodes
start conducting current. This current must be limited to 10 mA to make sure not to exceed the absolute
maximum ratings for the device.

Copyright © 2012, Texas Instruments Incorporated 15
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COMMON-MODE REJECTION

Common-mode rejection (CMR) of the INA149 depends on the input resistor network, which is laser-trimmed for
accurate ratio matching. To maintain high CMR, it is important to have low source impedance driving the two
inputs. A 75-Q resistance in series with pins 2 or 3 decreases the common-mode rejection ratio (CMRR) from
100 dB (typical) to 74 dB.

Resistance in series with the reference pins also degrades CMR. A 4-Q resistance in series with pins 1 or 5
decreases CMRR from 100 dB to 74 dB.

Most applications do not require trimming. Figure 46 shows an optional circuit that may be used for trimming
offset voltage and common-mode rejection.

-15V 15V
15V 4 7
1 20 kQ 380 kQ
100 pA
Y% REF200
100 Q 6
- 0O Vour = (+IN) = (-IN)
+
| 1 5 0
- 10 kQ
100 Q
100 pA
Y% REF200

-15V
(1) The OPA171 (a 36-V, low-power, RRO, general-purpose operational amplifier) can be used for this application.

Figure 46. Offset Voltage Trim Circuit
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MEASURING CURRENT

The INA149 can be used to measure a current by sensing the voltage drop across a series resistor, Rs.
Figure 47 shows the INA149 used to measure the supply currents of a device under test.

The sense resistor imbalances the input resistor matching of the INA149, thus degrading its CMR. Also, the input
impedance of the INA149 loads Rg, causing gain error in the voltage-to-current conversion. Both of these errors
can be easily corrected.

The CMR error can be corrected with the addition of a compensation resistor (Rc), equal to the value of Rg, as
shown in Figure 47. If Rg is less than 5 Q, degradation in the CMR is negligible and R can be omitted. If Rg is
larger than approximately 1 kQ, trimming Rc may be required to achive greater than 84-dB CMR. This error is
caused by the INA149 input impedance mismatch.

V- V+
(+275 V max)
+Vg

@)
4 7
1 20 kQ 380 kQ

L

Rs

6o Vo= Rsxlpur+

\L IDUT+

V- V+ —
Device
Under
Test 4 7

6o Vo= Rsxlpuyr-

-Vs
(=275 V max)

Figure 47. Measuring Supply Currents of a Device Under Test

If R is more than approximately 50 Q, the gain error is greater than the 0.02% specification of the INA149. This
gain error can be corrected by slightly increasing the value of Rg. The corrected value (Rg') can be calculated by

Rs' = Rg x 380 kQ/(380 kQ — Ry) (3)

Copyright © 2012, Texas Instruments Incorporated 17
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NOISE PERFORMANCE

The wideband noise performane of the INA149 is dominated by the internal resistor network. The thermal or
Johnson noise of these resistors measures approximately 550 nV/YHz. The internal op amp contributes virtually
no excess noise at frequencies above 100 Hz.

Many applications may be satisfied with less than the full 500-kHz bandwidth of the INA149. In these cases, the
noise can be reduced with a low-pass filter on the output. The two-pole filter shown in Figure 48 limits bandwidth
and reduces noise. Because the INA149 has a 1/f noise corner frequency of approximately 100 Hz, a cutoff
frequency below 100 Hz does not further reduce noise.

Component values for different filter frequencies are shown in Table 1.

V- V+

4 7
20 kQ 380 kQ

C,
R R, »—0O Vour = (+IN) — (=IN)
0 AAN—e (1

5
| T
(1) For most applications, the OPA171 can be used as an operational amplifier. For directly driving successive-approximation register (SAR)

data converters, the OPA140 is a good choice.

Figure 48. Output Filter for Noise Reduction

Table 1. Components Values for Different Filter Bandwidths

BUTTERWORTH OUTPUT NOISE
LOW-PASS (f_3 g4g) (mVpp) Ry R, C, C,

200 kHz 1.8 No filter

100 kHz 1.1 11 kQ 11.3 kQ 100 pF 200 pF

10 kHz 0.35 11 kQ 11.3 kQ 1nF 2nF
1 kHz 0.11 11 kQ 11.3 kQ 10 nF 20 nF

100 Hz 0.05 11 kQ 11.3 kQ 0.1 pF 0.2 uF
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BATTERY CELL VOLTAGE MONITOR

The INA149 can be used to measure the voltages of single cells in a stacked battery pack. Figure 49 shows an
examples for such an application.

(+275 V max)
+Vg

Repeat i
for each |
cell |

Vs
(=275 V max)

INA149

+

INA149
+

INA149
+

INA149
+

Figure 49.

ADS8638
12-bit, 8-Channel,
Bipolar SAR ADC

MSP430
16-Bit Ultra-Low-

Power Microcontroller

Battery Cell Voltage Monitor
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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 ©)
@ ©)
INA149AMDREP Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -55to 125 INA
149AM
V62/12614-01XE Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -55t0 125 INA
149AM

@ 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 TI'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.

OTHER QUALIFIED VERSIONS OF INA149-EP :
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NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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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
[ .4 |
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)
INA149AMDREP SolIC D 8 2500 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)

INA149AMDREP SOIC D 8 2500 353.0 353.0 32.0
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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
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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.

INSTRUMENTS

www.ti.com



ERBEANRRFH

TIREHREEANTEERE (2BEER ) . RITER (8F3ER1) . NAREMARITEN, NETRE, R2ERMEMER , F
RIDXEREEFEEMARIERNER , S/EFR T EH Y. SEBERARNER R TRICEME =5 MR-~ RIE RER,

XEFRRAEER TI FRHTRITWASTRARERA. SFETEREATEHIEME (1) HNENNARESEN TIFR , 2) Rit. B
AN RENEA | (3) BRENMABEMEIFEUREMRHERE, RRENRAEMER,

XEFRNELE , BF5TEH, TI RGN TRXLERRATHRARTEARE TI = ROEXNA, FEUEAFANXERRETE
FRET. BENEREMEM T MRFRAEAMBE=F RN, N TRENXLERRAEATN TI REARELNETRE, RE.
A, |ENRS , SFTBEE T HESEFAR,

TIRGEHFRZ TIHESR). TIBAREER X ticom FEHMBRRASZRS TI ~mEMNEMERZRRNAR. TI REXEREFToT
BRUEMARNER TIHN T ~RAXFHEANERJERERFH, BRFEEMME (T) AEREFREENEHFRIAFTABE~R
BUWE RIGAREEMERA B RHOFREB AR,

Tl R34 IR T RE 1R AV E M E bR R B &Ko

WRARFRE © 2025 , EMALE] (TI) 28]
REEHBEH 2025 F 10 A


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
https://www.ti.com.cn/

	特性
	应用
	支持国防、航空航天、和医疗应用
	说明
	ABSOLUTE MAXIMUM RATINGS
	THERMAL INFORMATION
	ELECTRICAL CHARACTERISTICS: V+ = +15 V and V– = –15 V
	ELECTRICAL CHARACTERISTICS: V+ = 5 V and V– = 0 V
	PIN CONFIGURATION
	TYPICAL CHARACTERISTICS
	APPLICATION INFORMATION
	BASIC INFORMATION
	TRANSFER FUNCTION
	COMMON-MODE RANGE
	COMMON-MODE REJECTION
	MEASURING CURRENT
	NOISE PERFORMANCE
	BATTERY CELL VOLTAGE MONITOR


