TLV2422, TLV2422A, TLV2422Y
Advanced LinCMOS[] RAIL-TO-RAIL OUTPUT
WIDE-INPUT-VOLTAGE MICROPOWER DUAL OPERATIONAL AMPLIFIERS

SLOS199C — SEPTEMBER 1997 — REVISED APRIL 2001

® OQutput Swing Includes Both Supply Rails ® | ow Input Bias Current ... 1 pA Typ

® Extended Common-Mode Input Voltage ® Micropower Operation . .. 50 YA Per
Range ... 0V to 4.5V (Min) With 5-V Single Channel
Supply ® 600-Q Output Drive

® NoPhase Inversion ® Available in Q-Temp Automotive

® |ow Noise...18nV/VHz Typ at f =1 kHz HighRel Automotive Applications

® Low Input Offset Voltage Configuration Control / Print Support

950 PV Max at Ta = 25°C (TLV2422A) Qualification to Automotive Standards
description

HIGH-LEVEL OUTPUT VOLTAGE
The TLV2422 and TLV2422A are dual low-voltage

operational amplifiers from Texas Instruments. HIGH-LEVEL OS?pUT CURRENT
The common-mode input voltage range for this 5 ‘ ‘
device has been extended over the typical CMOS Vpp =5V
amplifiers making them suitable for a wide range

of applications. In addition, the devices do not Ta = —40°C

phase invert when the common-mode input is
driven to the supply rails. This satisfies most
design requirements without paying a premium
for rail-to-rail input performance. They also exhibit
rail-to-rail output performance for increased
dynamic range in single- or split-supply
applications. This family is fully characterized at
3-V and 5-V supplies and is optimized for

y— Tpa =25°C
E N
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N
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Ta = 85°C \‘J
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VoH- High-Level Output Voltage — V

low-voltage operation. The TLV2422 only requires

50 YA of supply current per channel, making it 1

ideal for battery-powered applications. The Ta = 125°C——H

TLV2422 also has increased output drive over ‘ ‘ ‘

previous rail-to-rail operational amplifiers and can 0

drive 600-Q loads for telecom applications. 0 4 8 12 16 20 24 28 32 36 40
loH — High-Level Output Current — mA

Other members in the TLV2422 family are the

high-power, TLV2442, and low-power, TLV2432, Figure 1

versions.

The TLV2422, exhibiting high input impedance and low noise, is excellent for small-signal conditioning for
high-impedance sources, such as piezoelectric transducers. Because of the micropower dissipation levels and
low-voltage operation, these devices work well in hand-held monitoring and remote-sensing applications. In
addition, the rail-to-rail output feature with single- or split-supplies makes this family a great choice when
interfacing with analog-to-digital converters (ADCs). For precision applications, the TLV2422A is available with
a maximum input offset voltage of 950 pV.

Ifthe design requires single operational amplifiers, see the TI TLV2211/21/31. This is a family of rail-to-rail output
operational amplifiers in the SOT-23 package. Their small size and low power consumption, make them ideal
for high density, battery-powered equipment.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

Advanced LinCMOS is a trademark of Texas Instruments.

PRODUCTION DATA information is current as of publication date. . Copyright 0 2001, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l On products compliant to MIL-PRF-38535, all parameters are tested
lard warranty. Production pr ing does not r ily include TEXAS 4

testing of al parameters. unless otherwise noted. On all other products, production
INSTRUMENTS

processing does not necessarily include testing of all parameters.
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TLV2422, TLV2422A, TLV2422Y

Advanced LinCMOS[] RAIL-TO-RAIL OUTPUT
WIDE-INPUT-VOLTAGE MICROPOWER DUAL OPERATIONAL AMPLIFIERS

SLOS199C — SEPTEMBER 1997 — REVISED APRIL 2001

AVAILABLE OPTIONS

PACKAGED DEVICES
Viomax SMALL CERAMIC CHIP FORM
T, o
A at25°¢ | outne | CHIP EJZQI)QRIER CER?JI\Q)C DIP T(sps\,/(v))P gaay V)
(D) )
0°Cto 70°C_ | 25mV | TLV2422CD — — TLV2422CPWLE —
socrogsie | BOHY | TLvz422AD — — TLV2422AIPWLE —
- ° 25mv | TLV2422ID — — _ _
20°C 10 125°C | 99OBV | TLV2422AQD — — — — TLV2422Y
- 0 25mv | TLV2422QD — — _ _
_s5ec 10 125°C | 950V — TLV2422AMFK | TLV2422AMIG — TLV2422AMU
2mv — TLV2422MFK | TLV2422MIG — TLV2422MU

The D packages are available taped and reeled. Add R suffix to device type (e.g., TLV2422CDR). The PW package is available only left-end taped

and reeled. Chips are tested at 25°C.
D OR JG PACKAGE

(TOP VIEW)
10UT[I] 1 8| 1] Vop+
1IN-[T] 2 7|I] 20uT
UN+[TI] 3 6] 2IN—
Vpp-/GND [T] 4 5[T] 2IN+
FK PACKAGE
(TOP VIEW)
= +
[a)
@) 8 [SIaYe)
Zaz>2Z
/- ]
NG ]43 212018 A\
1IN-[]s 17[] 20UT
NC []6 16[] NC
1N+ []7 15[] 2IN-
NC []8 14[] NC
1 9 10 11 12 13 !
aararr
oo 0+ O
z2Zz2 zZ2
V) N
s
>

NC — No internal connection

PW PACKAGE
(TOP VIEW)
10Ut 110 81 Vpp+
1IN- 1] 2 713 20UT
1IN+ I3 61 2IN-
VDD_/GND EE4 5:D 2IN+
U PACKAGE
(TOP VIEW)
NC[Jer 0]l NC
10uT[] 2 ofl Vpp +
1IN-[] 3 gl 20UT
1UN+[] 4 7l] 2IN -
Vpp_/GND [| 5 6] 2IN +
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equivalent schematic (each amplifier)
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TLV2422, TLV2422A
Advanced LinCMOS[] RAIL-TO-RAIL OUTPUT
WIDE-INPUT-VOLTAGE MICROPOWER DUAL OPERATIONAL AMPLIFIERS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vpp (SEE NOE 1) ... e e 12V
Differential input voltage, Vip (see Note 2) . ... .. +Vpp
Input voltage, V| (any input, see Note 1): Cand I suffix ............. ... ... iiun.. -0.3VtoVpp
Input current, [j (each INPUL) . ... ... +5mA
OUIPUL CUITENL, [ ..o e e e e e 50 mA
TOtal CUMENTINIO VDD 4 - v vt ettt e e et e e et e e e e e e et +50 mA
Total CUMTENt OUL Of VDD oot e +50 mA
Duration of short-circuit current at (or below) 25°C (see Note 3) ........ ..., unlimited
Continuous total power dissipation ............. i See Dissipation Rating Table
Operating free-air temperature range, Ta: Csuffix ...... ... ... i i, 0°Cto 70°C

[SUffix ... —40°C to 85°C

QsSUffiX ..o —40°Cto 125°C

Msuffix ... —55°C to 125°C
Storage temperature ranNgE, Topg -« ««« v v e rnn v et e et e et —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............c.cov i, 260°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Allvoltage values, except differential voltages, are with respect to the midpoint between Vpp+ and Vpp —.

2. Differential voltages are at IN+ with respect to IN—. Excessive current flows if input is brought below Vpp_—0.3 V.
3. The output may be shorted to either supply. Temperature and/or supply voltages must be limited to ensure that the maximum
dissipation rating is not exceeded.

DISSIPATION RATING TABLE

PACKAGE Ta £25°C DERATING FACTOR Ta =70°C Ta =85°C Tp =125°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING POWER RATING
D 725 mW 5.8 mW/°C 464 mW 377 mW 145 mW
FK 1375 mw 11.0 mw/°C 880 mw 715 mwW 275 mw
JG 1050 mw 8.4 mw/°C 672 mW 546 mwW 210 mw
PW 525 mw 4.2 mW/°C 336 mwW 273 mwW 105 mw
U 675 mW 5.4 mW/°C 432 mW 350 mwW 135 mW

recommended operating conditions

C SUFFIX | SUFFIX Q SUFFIX M SUFFIX UNIT
MIN MAX MIN MAX MIN MAX MIN MAX
Supply voltage, Vpp + 2.7 10 2.7 10 2.7 10 2.7 10 \%
Input voltage range, V| Vpp- Vpp+-0.8|Vpbp- Vpp+-0.8|Vpp- Vpp+-08|Vpp- Vpp+-0.8 \%

Common-mode input voltage, V|c Vpp- Vpp+-0.8 |Vpp- Vpp+-0.8|Vpp- Vpp+-0.8 |Vpp- Vpp+-0.8 \%
Operating free-air temperature, Ta 0 70 -40 85 -40 125 -55 125 °C

Q’ TeEXAS
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electrical characteristics at specified free-air temperature, Vpp = 3 V (unless otherwise noted)

TLV2422C
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX
v Inbut offset volt 25°C 300 2000 v
nput offset voltage
10 P 9 Full range 2500 H
.- . 25°C o
ayjo Temperature coefficient of input offset voltage to 70°C 2 pv/eC
Input offset voltage long-term drift (see Note 4) x'C_:(?' \F:DD—iSZ ;2'5 Vi 25°C 0.003 pv/mo
| out offeet . o= S 25°C 0.5 60 R
nput offset curren
10 P Full range 150 P
| Inout bi ) 25°C 1 60 A
nput bias curren
1B P Full range 150 P
0 -0.25
25°C to to
_ 25 275
Vicr Common-mode input voltage range [Viol <5 mV, Rg=50Q 5 \%
Full range to
2.2
loyq =—100 pA 25°C 2.97
V High-level output voltage 25°C 2.75 \%
OH g p g IoH = 500 pA
Full range 25
Vic =0, loL = 100 pA 25°C 0.05
VoL Low-level output voltage 25°C 0.2 \%
Vic =0, loL = 250 pA
Full range 0.5
25°C 10
A L ignal diff ial vol lificati Vic=25V, RL=10kot Full range vimvV
WD arge-signal differential voltage amplification Vo=1Vto2V ¢ m
R =1 Mot 25°C 700
Ti(d) Differential input resistance 25°C 1012 Q
fi(c) Common-mode input resistance 25°C 1012 Q
Ci(c) Common-mode input capacitance f=10 kHz 25°C 8 pF
Zo Closed-loop output impedance f=100 kHz, Ay =10 25°C 130 Q
= = 25°C 70 83
CMRR Common-mode rejection ratio V'C_ 025V, Vo=15V, dB
Rs=500Q Full range 70
o . Vpp=27Vto8V, 25°C 80 95
k Supply-voltage rejection ratio (AVpp/AV dB
SVR PRy gerel (BVop/AVio) Vic =Vpp/2, Noload Full range 80
25°C 100 150
IDD Supply current Vo=15V, No load HA
Full range 175

1 Full range is 0°C to 70°C.
 Referenced to 2.5 V

NOTE 4: Typical values are based on the input offset voltage shift observed through 500 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

‘9 TEXAS
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electrical characteristics at specified free-air temperature, Vpp = 3 V (unless otherwise noted)

TLV2422] TLV2422A1
PARAMETER TEST CONDITIONS N UNIT
MIN  TYP MAX| MIN TYP MAX
25°C 300 2000 300 950
Vio Input offset voltage = 7500 500 uv
ull range
Temperature 25°C
ayjo  coefficient of input to 70°C 2 2 uv/ec
offset voltage
Input offset voltage Vic =0, Vpp*x =25V,
long-term drift (see Vo =0, Rs=50Q 25°C 0.003 0.003 pV/mo
Note 4)
25°C 0.5 60 0.5 60
llo Input offset current - 00 00 pA
ull range
. 25°C 1 60 1 60
B Input bias current =l 50 50 pA
ull range
0 -0.25 0 -0.25
25°C to to to to
Common-mode input 25 275 25 275
< =
VIcR voltage range Viol <5 mV. Rg=50Q 0 0 v
Full range to to
2.2 2.2
_ loH = —100 pA 25°C 2.97 2.97
VoH High-level output 25°C 275 575 v
o voltage IoH = —500 pA _ -
Full range 25 25
Vic =0, loL = 100 pA 25°C 0.05 0.05
VoL Low-level output 25°C 0.2 0.2 v
voltage Vic =0, loL = 250 pA - -
Full range 0.5 0.5
Large-signal Vie =25V R = 10 kQF 25°C 10 10
AVD differential voltage 'C_ oL Full range 3 V/mV
amplification Vo=1Vio2V
R =1 Mot 25°C 700 700
Differential input
) ° 12 12
fi(d) resistance 25°C 10 10 Q
) Common-mode input o 12 12
fi(c) resistance 25°C 10 10 Q
) Common-mode input _ R
Ci(c) capacitance f=10 kHz 25°C 8 8 pF
%0 Closed-loopoutput {551y, =10 25°C 130 130 Q
impedance
cMRR  Common-mode Vic=0t025V, Vo=15V, 25°C 70 83 70 83 4B
rejection ratio Rg=500Q Full range 70 70
) Sl_Jpptl_y-voltf_lge Vpp=27V108Y, 25°C 80 95 80 95 i
SVR  rejection ratio Vie = Vr/2 No load
(AVDD/AV|0) IC=VDD/4 Full range 80 80
25°C 100 150 100 150
IDD Supply current Vo=15V, No load Full range e e HA

T Full range is — 40°C to 85°C.
 Referenced to 2.5 V

NOTE 4: Typical values are based on the input offset voltage shift observed through 500 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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operating characteristics at specified free-air temperature, Vpp =3V

TLV2422C, TLV2422|
PARAMETER TEST CONDITIONS Tat TLV2422A1 UNIT
MIN TYP MAX
" 25°C | 0.01 0.02
L Vo=15Vi35V, Ry =10kt
SR Sl te at unit \|
ew rate at unity gain C[ = 100 pF¥ Full 0.008 us
range
] ) ) f=10 Hz 25°C 100
Vn Equivalent input noise voltage nV/VHz
f=1kHz 25°C 23
v beak.t  equivalent inout noi " f=0.1Hzto 1 Hz 25°C 2.7 v
eak-to-peak equivalent input noise voltage
N(PP) P a P g f=0.1Hzto 10 Hz 25°C 4 H
In Equivalent input noise current 25°C 0.6 fAVHZ
Vo=05Vt025V, |Ay=1 0.25%
THD + N  Total harmonic distortion plus noise f=1 kHz, 25°C
RL = 10 kot Ay =10 1.8%
_ _ f=10 kHz, RL = 10 kof, o
Gain-bandwidth product CL =100 pF¢ 25°C 46 kHz
. ) . Vo(pp) =1V, Ay =1, o
Bowm Maximum output-swing bandwidth R, = 10 ko, C| = 100 pF¥ 25°C 8.3 kHz
Q/:_(lfsw 25v, |° 0% 80
L ep =0. 025V, o
t Settling t 25°C
S ettling time RL = 10 k¥, - us
CL =100 pF¥ To 0.01% 16
Phase margin at unity gain 25°C 62°
m - ‘g Y9 R = 10 kQF, C| =100 pF¥
Gain margin 25°C 11 dB

T Eul range for the C version is 0°C to 70°C. Full range for the | version is —40°C to 85°C.
¥ Referenced to 2.5 V

{’;‘ TEXAS
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electrical characteristics at specified free-air temperature, Vpp = 3 V (unless otherwise noted)

TLV2422Q, TLV2422AQ,
PARAMETER TEST CONDITIONS Tat TLV2422M TLV2422AM UNIT
MIN TYP MAX MIN TYP MAX
25°C 300 2000 300 950
Vio Input offset voltage = 200 1800 pv
ull range
Temperature
ayjo  coefficient of input Full range 2 2 pv/°C
offset voltage
Input offset voltage Vic =0, Vpp*x=%15YV,
long-term drift (see Vo =0, Rg =50 Q 25°C 0.003 0.003 pVv/mo
Note 4)
25°C 0.5 60 0.5 60
llo Input offset current =l 50 50 pA
ull range
. 25°C 1 60 1 60
B Input bias current =l 300 300 pA
ull range
0 -0.25 0 -0.25
25°C to to to to
Common-mode input 25 275 25 275
< =
VICR voltage range Viol <5 mV. Rg=50Q 0 0 v
Full range to to
2.2 2.2
loH =—100 pA 25°C 2.97 2.97
VoH High-level output 25°C 275 275 v
o voltage loH =—500 pA - -
Full range 2.5 25
Vic =0, loL = 100 pA 25°C 0.05 0.05
v Low-level output 25°C 0.2 0.2 v
oL voltage Vic =0, loL =250 pA - -
Full range 0.5 0.5
: 25°C 10 10
Large-signal Vic=15V. R = 10 kot
AvD differ_e_ntia] voltage Vo=1 V to’ 2V Full range VimvV
amplification R_=1MQ¥ 25°C 700 700
Differential input
. ° 12 12
fi(d) resistance 25°C 10 10 Q
) Common-mode input . 12 12
fi(c) resistance 25°C 10 10 Q
) Common-mode input _ R
Ci(c) capacitance f=10 kHz 25°C 8 8 pF
%0 Closed-loopoutput {51y, A, =10 25°C 130 130 Q
impedance
cMRR  Common-mode Vic = Vicr min, Vg =15V, 25°C 70 83 70 83 4B
rejection ratio Rg=50Q Full range 70 70
Supply-voltage Ve =27Vt 8V 25°C 80 95 80 95
ksyr rejection ratio VDD_ v ' P l\io load dB
(AVDD/AV|0) IC=VDD/4 Full range 80 80
25°C 100 150 100 150
IDD Supply current Vo=15V, No load Full range e s HA

T Full range is —40°C to 125°C for Q level part, —55°C to 125°C for M level part.

* Referenced to 1.5 V

NOTE 4: Typical values are based on the input offset voltage shift observed through 500 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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operating characteristics at specified free-air temperature, Vpp =3V

TLV2422Q,
TLV2422M,
PARAMETER TEST CONDITIONS Tat TLV2422AQ, UNIT
TLV2422AM
MIN TYP MAX
" 25°C 0.01 0.02
SR Slew rate at unity gain \(;CL):_llojé \;ég L9V, RL=10kQ%, Full 0.008 Vius
range
, , , f=10Hz 25°C 100
Vn Equivalent input noise voltage nV/VHz
f=1kHz 25°C 23
v beaki  equivalent inout noi " f=0.1Hzto1Hz 25°C 2.7 v
eak-to-peak equivalent input noise voltage
N(PP) P a P g f=0.1Hzto 10 Hz 25°C 4 H
In Equivalent input noise current 25°C 0.6 fAVHZ
Vo=05Vt025V, [Ay=1 0.25%
THD + N  Total harmonic distortion plus noise f=1 kHz, 25°C
R =10 kO Ay =10 1.8%
_ _ f=10 kHz, RL = 10 kaf, o
Gain-bandwidth product CL =100 pF¢ 25°C 46 kHz
. ) . Vo(pp) =1V, Ay =1, .
Bowm Maximum output-swing bandwidth RL = 10 ko, CL = 100 pF¥ 25°C 8.3 kHz
évz_(lfsv L5y |0 0% 8.6
S tep=0.5Vto2.5V, o
ts Settling time RL = 10 kot - 25°C us
C[ = 100 pFi To 0.01% 16
Phase margin at unity gain 25°C 62°
m - ,g Y9 RL = 10 kQ¥ CL = 100 pF#
Gain margin 25°C 11 dB
1 Full range is —40°C to 125°C for Q level part, —55°C to 125°C for M level part.
* Referenced to 1.5V
b" TEXAS
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electrical characteristics at specified free-air temperature, Vpp =5 V (unless otherwise noted)

TLV2422C
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX
v Inbut offset volt 25°C 300 2000 v
nput offset voltage
10 P g Full range 2500 "
- . 25°C o
ayjo Temperature coefficient of input offset voltage t0 70°C 2 pv/eC
Input offset voltage long-term drift (see Note 4) x'c_:é)’ \IéDD-iSS 32'5 Vi 25°C 0.003 pv/mo
| out offset t o> S 25°C 0.5 60 R
nput offset curren
10 P Full range 150 P
| Input b X 25°C 1 60 A
nput bias curren
B P Full range 150 P
0 -0.25
25°C to to
) 45 475
Vicr Common-mode input voltage range Viol <5 mV, Rg=50Q 5 \%
Full range to
4.2
loH =—-100 pA 25°C 4.97
VOH High-level output voltage 25°C 45 475 \
IoH=-1mA
Fullrange | 4.25
Vic=25YV, loL = 100 pA 25°C 0.04
VoL Low-level output voltage 25°C 0.15 \%
Vic=25YV, loL =500 pA
Full range 0.5
25°C 8 12
A L ignal diff ial vol lificati Vic=25V, RL=10kot Full range 5 vimvV
VD arge-signal differential voltage amplification Vo=1Vto4V g m
RL =1 MQt 25°C 1000
Ti(d) Differential input resistance 25°C 1012 Q
f(c)  Common-mode input resistance 25°C 1012 Q
Ci(c) Common-mode input capacitance f=10 kHz 25°C 8 pF
Zo Closed-loop output impedance f =100 kHz, Ay =10 25°C 130 Q
= = 25°C 70 90
CMRR Common-mode rejection ratio V'C_ 0045V, Vo=25V, dB
Rs=50Q Full range 70
. . Vpp = 44Vto8V, 25°C 80 95
k Supply-voltage rejection ratio (AVpp/AV dB
SVR PRy gerel (AVDp/AVio) Vic=Vpp/2, Noload Full range 80
25°C 100 150
IDD Supply current Vo=25YV, No load HA
Full range 175

T Full range is 0°C to 70°C.

¥ Referenced to 2.5 V

NOTE 4: Typical values are based on the input offset voltage shift observed through 500 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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electrical characteristics at specified free-air temperature, Vpp =5 V (unless otherwise noted)

TLV2422] TLV2422Al
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 300 2000 300 950
Vio Input offset voltage v
Full range 2500 1500
Temperature 25°C
ayjo  coefficient of input to 70°C 2 2 uv/ec
offset voltage
Input offset voltage Vic=0, Vppx=+25YV,
long-term drift (see Vo =0, Rg=50Q 25°C 0.003 0.003 uV/mo
Note 4)
25°C 0.5 60 0.5 60
llo Input offset current pA
Full range 150 150
. 25°C 1 60 1 60
B Input bias current pA
Full range 150 150
0 -0.25 0 -0.25
25°C to to to to
Common-mode input 45 475 45 475
< =
Vicr voltage range Viol <5 mV. Rg=500Q 0 0 v
Full range to to
4.2 4.2
) loH =—100 pA 25°C 4.97 4.97
Vou High-level output 25°C 45 475 45 475 \4
o voltage | =-1mA - - . :
OH
Fullrange | 4.25 4.25
Vic=25YV, loL = 100 pA 25°C 0.04 0.04
v Low-level output 25°C 0.15 015 v
OL  voltage Vic=25V, IoL = 500 pA ' '
Full range 0.5 0.5
; 25°C 12 12
Large-signal Vic=25V RL = 10 kQF
Ayp  differential voltage Vo=1 ViodV Full range Vimv
amplification R = 1 MQ¥ 25°C 1000 1000
Differential input
] ° 12 12
fi(d) resistance 25°C 10 10 0
) Common-mode input 25°C 1012 1012 0
fi(c) resistance
Ci(c) Common-mode input | ¢_ 4, 25°C 8 8 pF
capacitance
20 Closed-loopoutput {5, A, =10 25°C 130 130 Q
impedance
cMRR  Common-mode Vic=0t045V, Vo=25V, 25°C 70 90 70 90 4B
rejection ratio Rg=50Q Full range 70 70
Supply-voltage VAR = 44V 108V 25°C 80 95 80 95
ksyr rejection ratio VDD—V ’ 2 N;) load dB
(AVDD/AV)0) IC=VDD/s Full range 80 80
| Sunol " v Y No load 25°C 100 150 100 150 A
u curren =25V, o loa
Db PPy o Full range 175 s | ™

T Eul range is — 40°C to 85°C.
t Referenced to 2.5 V

NOTE 4: Typical values are based on the input offset voltage shift observed through 500 hours of operating life test at Ta = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLV2422, TLV2422A
Advanced LinCMOS[] RAIL-TO-RAIL OUTPUT
WIDE-INPUT-VOLTAGE MICROPOWER DUAL OPERATIONAL AMPLIFIERS

SLOS199C — SEPTEMBER1997 — REVISED APRIL 2001

operating characteristics at specified free-air temperature, Vpp =5V

TLV2422C, TLV2422]|
PARAMETER TEST CONDITIONS Tat TLV2422Al UNIT
MIN TYP MAX
" 25°C 0.01 0.02
N Vo=15Vt035V, R =10kt
SR Slew rate at unity gain Cp =100 oFE Full 0.008 Vius
range
, _ _ f=10 Hz 25°C 100
Vn Equivalent input noise voltage nV/VHz
f=1kHz 25°C 18
v Poakt « eauivalent inbut noi " f=0.1Hzto1lHz 25°C 1.9 v
eak-to-peak equivalent input noise voltage
N(PP) P a P g f=0.1Hzto 10 Hz 25°C 2.8 "
In Equivalent input noise current 25°C 0.6 fAVHzZ
Vo=15Vt35V, [Aay=1 0.24%
THD + N Total harmonic distortion plus noise f=1 kHz, 25°C
Rl = 10 kot Ay =10 1.7%
. ) f=10 kHz, R =10 kot .
Gain-bandwidth product CL =100 pF¢ 25°C 52 kHz
. . . Vo(pp) =2V, Ay =1, o
Bom Maximum output-swing bandwidth R| = 10 kQ¥, CL = 100 pFi 25°C 5.3 kHz
QV:_1'5V a5y |10 0% 8.5
N tep=1.5V1t0 3.5V, o
t Settling t 25°C
S ettling time RL = 10 kot - ys
C| = 100 pFi To 0.01% 155
Phase margin at unity gain 25°C 66°
m - _g Y9 RL = 10 kot CL = 100 pF*
Gain margin 25°C 11 dB

T Full range for the C version is 0°C to 70°C. Full range for the | version is —40°C to 85°C.
¥ Referenced to 2.5 V
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TLV2422, TLV2422A

Advanced LinCMOS[] RAIL-TO-RAIL OUTPUT
WIDE-INPUT-VOLTAGE MICROPOWER DUAL OPERATIONAL AMPLIFIERS

SLOS199C — SEPTEMBER1997 — REVISED APRIL 2001

electrical characteristics at specified free-air temperature, Vpp =5 V (unless otherwise noted)

TLV2422Q, TLV2422AQ,
PARAMETER TEST CONDITIONS Tt TLV2422M TLV2422AM UNIT
MIN TYP MAX MIN TYP MAX
25°C 300 2000 300 950
Vio Input offset voltage = 7500 1500 I\
ull range
Temperature
ayjo  coefficient of input Full range 2 2 uv/°c
offset voltage
Input offset voltage Vic =0, Vppx=+25YV,
long-term drift (see Vo =0 Rg=50Q 25°C 0.003 0.003 uV/mo
Note 4)
25°C 0.5 60 0.5 60
o Input offset current - 50 150 PA
ull range
. 25°C 1 60 1 60
B Input bias current - 200 300 pA
ull range
0 -0.25 0 -0.25
25°C to to to to
Common-mode input 45 475 45 475
< =
VICR voltage range Viol <5 mV, Rg=500Q 5 5 \%
Full range to to
4.2 4.2
loH =—100 pA 25°C 4.97 4.97
Vou High-level output 25°C 4.75 4.75 Vv
o voltage log=-1mA - -
Full range 4.5 4.5
Vic=25V, loL = 100 pA 25°C 0.04 0.04
v Low-level output 25°C 0.15 0.15 Vv
OL  voltage Vic=25V, loL = 500 pA ' :
Full range 0.5 0.5
; 25°C 12 12
Large-signal Vic =25V RL = 10 kQF
AvD differg_ntia_l voltage Vo=1 V toy av Full range VimV
amplification RL = 1 MQF 25°C 1000 1000
Differential input
. ° 12 12
fi(d) resistance 2°C 10 10 Q
] Common-mode input 250 1012 1012 Q
fi(c) resistance
Ci(c) S;mmon'm(’de NPUt {4 10 kHz 25°C 8 8 pF
pacitance
20 Closed-loopoutput {5, A, =10 25°C 130 130 Q
impedance
cMRR COmmon-mode Vic = V|cr min, Vo =25V, 25°C 70 90 70 90 4B
rejection ratio Rg=50Q Full range 70 70
Supply-voltage VR = 44V 108V 25°C 80 95 80 95
ksyR  rejection ratio VDD_ Ver/2  Noload dB
(AVpD/AVQ) IC=VDD/4 Full range 80 80
25°C 100 150 100 150
IDD Supply current Vo=25YV, No load Full range s e MA

1 Full range is —40°C to 125°C for Q level part, —55°C to 125°C for M level part.

t Referenced to 2.5 V

NOTE 4: Typical values are based on the input offset voltage shift observed through 500 hours of operating life test at Ta = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLV2422, TLV2422A
Advanced LinCMOS[] RAIL-TO-RAIL OUTPUT
WIDE-INPUT-VOLTAGE MICROPOWER DUAL OPERATIONAL AMPLIFIERS

SLOS199C — SEPTEMBER1997 — REVISED APRIL 2001

operating characteristics at specified free-air temperature, Vpp =5V

TLV2422Q,
TLV2422M,
PARAMETER TEST CONDITIONS TaT TLV2422AQ, UNIT
TLV2422AM
MIN TYP MAX
" 25°C | 0.01 0.02
Lo Vo=15Vt35V, R =10kQ¥
SR Slew rate at unity gain Cl =100 oFE Full 0.008 Vius
range
) ) ) f=10 Hz 25°C 100
Vn Equivalent input noise voltage nV/VHz
f=1kHz 25°C 18
v Peake  equivalent inout noi " f=0.1Hzto 1 Hz 25°C 1.9 v
eak-to-peak equivalent input noise voltage
N(PP) P a P g f=0.1Hzto 10 Hz 25°C 2.8 "
In Equivalent input noise current 25°C 0.6 fAVHZ
Vo=15Vto35YV, Ay=1 0.24%
THD + N Total harmonic distortion plus noise f=1 kHz, 25°C
R =10 kOF Ay =10 1.7%
, _ f=10 kHz, R =10 kQt, o
Gain-bandwidth product CL =100 pF¢ 25°C 52 kHz
. . . Vo(pp) =2V, Ay =1, R
Bom Maximum output-swing bandwidth R| = 10 kQ¥, CL = 100 pF¥ 25°C 5.3 kHz
év=—iy5v a5y |10 0% 8.5
L tep=15Vt03.5V, o
t Settling t 25°C
S ettling time RL = 10 kot - ys
C| = 100 pF¥ To 0.01% 15.5
Phase margin at unity gain 25°C 66°
il - _g Y9 RL = 10 kot CL = 100 pF*
Gain margin 25°C 11 dB

T Full range is —40°C to 125°C for Q level part, —55°C to 125°C for M level part.
¥ Referenced to 2.5 V
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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TLV2422, TLV2422A
Advanced LinCMOS[] RAIL-TO-RAIL OUTPUT
WIDE-INPUT-VOLTAGE MICROPOWER DUAL OPERATIONAL AMPLIFIERS
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Percentage of Amplifiers — %

I|g and I|po — Input Bias and Input Offset Currents — pA

TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS

LOW-LEVEL OUTPUT VOLTAGE

VS

LOW-LEVEL OUTPUT CURRENT

HIGH-LEVEL OUTPUT VOLTAGE

VS

HIGH-LEVEL OUTPUT CURRENT

18

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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| 0og— Short-Circuit Output Current — mA

V|p — Differential Input Voltage — pVv

TYPICAL CHARACTERISTICS

SHORT-CIRCUIT OUTPUT CURRENT
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SUPPLY VOLTAGE
30 T T
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Figure 14
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Figure 16
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TYPICAL CHARACTERISTICS
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LOAD RESISTANCE
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Figure 18
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Figure 19
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Ayp - Differential Voltage Amplication — V/mV

TYPICAL CHARACTERISTICS

LARGE-SIGNAL DIFFERENTIAL VOLTAGE
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Figure 20
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Figure 21 Figure 22
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OUTPUT IMPEDANCE

TYPICAL CHARACTERISTICS
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Ksvr — Supply-Voltage Rejection Ratio —dB

k svR — Supply-Voltage Rejection Ratio —dB

TYPICAL CHARACTERISTICS

SUPPLY-VOLTAGE REJECTION RATIO SUPPLY-VOLTAGE REJECTION RATIO
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Figure 27 Figure 28
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Figure 29 Figure 30

{’? TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 23



TLV2422, TLV2422A
Advanced LinCMOS[] RAIL-TO-RAIL OUTPUT
WIDE-INPUT-VOLTAGE MICROPOWER DUAL OPERATIONAL AMPLIFIERS

SLOS199C — SEPTEMBER1997 — REVISED APRIL 2001

TYPICAL CHARACTERISTICS

SLEW RATE SLEW RATE
VS VS
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Figure 31 Figure 32
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TYPICAL CHARACTERISTICS
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INVERTING SMALL-SIGNAL INVERTING SMALL-SIGNAL
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Figure 37 Figure 38
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TLV2422, TLV2422A
Advanced LinCMOS[] RAIL-TO-RAIL OUTPUT
WIDE-INPUT-VOLTAGE MICROPOWER DUAL OPERATIONAL AMPLIFIERS

SLOS199C — SEPTEMBER1997 — REVISED APRIL 2001

TYPICAL CHARACTERISTICS

VOLTAGE-FOLLOWER SMALL-SIGNAL VOLTAGE-FOLLOWER SMALL-SIGNAL
PULSE RESPONSE PULSE RESPONSE
400 T T T 400 T T T
Vpp=3V Vpp=5V
300 |- RL=10kQ 300 |- RL=10kQ
C|L =100 pF CL =100 pF
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Figure 39 Figure 40
EQUIVALENT INPUT NOISE VOLTAGE EQUIVALENT INPUT NOISE VOLTAGE
VS VS
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Figure 41 Figure 42
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TLV2422, TLV2422A
Advanced LinCMOS[] RAIL-TO-RAIL OUTPUT
WIDE-INPUT-VOLTAGE MICROPOWER DUAL OPERATIONAL AMPLIFIERS

SLOS199C — SEPTEMBER1997 — REVISED APRIL 2001

THD +N — Total Harmonic Distortion Plus Noise — %

TYPICAL CHARACTERISTICS

NOISE VOLTAGE OVER A 10-SECOND PERIOD
1000 T T T T T | | | |
Over a 10 Second Period ypn =5V

800 f=0.1Hzto 10Hz |
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Figure 43
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Figure 44 Figure 45
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TLV2422, TLV2422A
Advanced LinCMOS[] RAIL-TO-RAIL OUTPUT
WIDE-INPUT-VOLTAGE MICROPOWER DUAL OPERATIONAL AMPLIFIERS

SLOS199C — SEPTEMBER1997 — REVISED APRIL 2001

TYPICAL CHARACTERISTICS

GAIN-BANDWIDTH PRODUCT

GAIN-BANDWIDTH PRODUCT

S Vs
SUPPLY VOLTAGE FREE-AIR TEMPERATURE
80 T 80 T T
R =10kQ Vpp=5V
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70 |- f=10kHz N CL =100 pF
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3 4 5 6 7 8 50 -25 0 25 50 75 100 125
Vpp — Supply Voltage -V Tp — Free-Air Temperature — °C
Figure 46 Figure 47
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Figure 48 Figure 49
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TLV2422, TLV2422A

Advanced LinCMOS[] RAIL-TO-RAIL OUTPUT
WIDE-INPUT-VOLTAGE MICROPOWER DUAL OPERATIONAL AMPLIFIERS

SLOS199C — SEPTEMBER1997 — REVISED APRIL 2001

B1 — Unity-Gain Bandwidth — kHz
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H PACKAGE OPTION ADDENDUM

/|
INSTRUMENTS

www.ti.com 3-Dec-2015

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
&) Drawing Qty @ ©) @) @)
5962-9751401QHA ACTIVE CFP U 10 1 TBD A42 N/ A for Pkg Type -55to 125 9751401QHA R
TLV2422M SR
5962-9751402QHA OBSOLETE CFP u 10 TBD Call Tl Call Tl -55 to 125 9751402QHA
TLV2422AM
TLV2422AID ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2422A1 Samples
& no Sh/Br) a =
TLV2422AIDR ACTIVE SoIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2422Al
& no Sh/Br) s
TLV2422AIPWLE OBSOLETE  TSSOP PW 8 TBD Call Tl Call Tl -40 to 85
TLV2422AIPWR ACTIVE TSSOP PW 8 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2422Al1 Samples
& no Sh/Br) a =
TLV2422AMUB OBSOLETE CFP u 10 TBD Call Tl Call Tl -55 to 125 9751402QHA
TLV2422AM
TLV2422AQD OBSOLETE SoIC D 8 TBD Call Tl Call Tl -40 to 125
TLV2422AQDR OBSOLETE SoIC D 8 TBD Call Tl Call TI -40 to 125
TLV2422CD ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 2422C Samples
& no Sh/Br) - =
TLV2422CDG4 ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 2422C Samples
& no Sb/Br) = =
TLV2422CDR ACTIVE SoIC D 8 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 2422C
& no Sh/Br) a =
TLV2422CPWR ACTIVE TSSOP PW 8 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 TV2422 Samples
& no Sh/Br) a =
TLV2422CPWRG4 ACTIVE TSSOP PW 8 2000  Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 TV2422 Samples
& no Sb/Br) - =
TLV2422ID ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 24221 Samples
& no Sh/Br) a =
TLV2422IDG4 ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 24221
& no Sh/Br) s
TLV2422IDR ACTIVE SoIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 24221 Samples
& no Sh/Br) s
TLV2422IDRG4 ACTIVE SoIC D 8 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2422] Eerore:
& no Sh/Br) e
TLV2422IPW OBSOLETE  TSSOP PW 8 TBD Call Tl Call Tl -40 to 85
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http://www.ti.com/product/TLV2422M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLV2422A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLV2422A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLV2422A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLV2422?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLV2422?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLV2422?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLV2422?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLV2422?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLV2422?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLV2422?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLV2422?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLV2422?CMP=conv-poasamples#samplebuy
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www.ti.com 3-Dec-2015
Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 2 (6) ®3) (415)
TLV2422IPWR OBSOLETE  TSSOP PW 8 TBD Call Tl Call Tl -40 to 85
TLV2422MUB ACTIVE CFP U 10 1 TBD A42 N/ A for Pkg Type -55to 125 9751401QHA
TLV2422M kY

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

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

Important Information and Disclaimer: The information provided on this page represents Tl'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.

Addendum-Page 2
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OTHER QUALIFIED VERSIONS OF TLV2422, TLV2422A, TLV2422AM, TLV2422M :
o Catalog: TLV2422A, TLV2422

o Automotive: TLV2422-Q1, TLV2422A-Q1, TLV2422A-Q1, TLV2422-Q1

o Military: TLV2422M, TLV2422AM

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

o Military - QML certified for Military and Defense Applications

Addendum-Page 3


http://focus.ti.com/docs/prod/folders/print/tlv2422a.html
http://focus.ti.com/docs/prod/folders/print/tlv2422.html
http://focus.ti.com/docs/prod/folders/print/tlv2422-q1.html
http://focus.ti.com/docs/prod/folders/print/tlv2422a-q1.html
http://focus.ti.com/docs/prod/folders/print/tlv2422a-q1.html
http://focus.ti.com/docs/prod/folders/print/tlv2422-q1.html
http://focus.ti.com/docs/prod/folders/print/tlv2422m.html
http://focus.ti.com/docs/prod/folders/print/tlv2422am.html

i3 Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 14-Jul-2012
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
* —» =K e— P1—
% { I
iy’
@ ’@ @ EI) l
A T {
Cavity (€ A0 P,
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v w Overall width of the carrier tape
P1 Pitch between successive cavity centers
E W1
TAPE AND REEL INFORMATION
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TLV2422AIDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLV2422AIPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
TLV2422CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLV2422CPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
TLV2422IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 14-Jul-2012
TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\g\‘ /}#\
. 7
- //' "\.\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLV2422AIDR SoIC D 8 2500 340.5 338.1 20.6
TLV2422AIPWR TSSOP PW 8 2000 367.0 367.0 35.0
TLV2422CDR SOIC D 8 2500 340.5 338.1 20.6
TLV2422CPWR TSSOP PW 8 2000 367.0 367.0 35.0
TLV2422IDR SOIC D 8 2500 340.5 338.1 20.6

Pack Materials-Page 2



MECHANICAL DATA

U (S—GDFP-F10) CERAMIC DUAL FLATPACK
Base and Seating Plane
0.250 (6,35)
f 878;2 Eg”gg) ) 0.240 (6,10) ’
( v
Ll 0.008 ( T
| 0.080 (2,03) 0.004 (
0.050 (1,27)
«——— 0.300 (7,62) MAX ——»
0.019 (0,48)
1 10 0.015 (0,38)
l | O l l%
l l l ]
0.050 (1,27)
0.280 (7,11) l | l |
0.230 (5,84)
l l ] ]
| | | v
0.350 (8,89) 5 6 0.350 (8,89) t e
0550 (6:35) | 0550 (6:35) | 0.005 (0,13) MIN
4040179/B 03/95

NOTES: A All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification only.
E. Falls within MIL STD 1835 GDFP1-F10 and JEDEC MO-092AA
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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. 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, variation AA.

s W N
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

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
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

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

4221848/A 02/2015

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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MECHANICAL DATA

D (R—PDSO—G8)

PLASTIC SMALL QUTLINE

0.197 (5,00)
‘ 0.189 (4,80) ’
A
8 5
0.244 (6,20)
0.228 (5,80)
’ - 157 (4,00)
0.150 (3,80) AN

Pin 1

\

I

Index Area ﬁ bj
4

0.050 ( « 0.020 (0,51)

0.012 (0,31)

[ ]0.010 (0,25) @]

[T ]
1]

\ Ve
i \

v
Toowo

L 0.069 (1,75) Max 0,004 (

0.010 (0,

\
25) / ﬁ
0.005 (0,13) )
1 \
?

A

[]0.004 (0,10)

/

-

0.050 (
0016

Gauge Plane i [:i
0.010 (0,25) L7

?

Seating Plane

4040047-3/M 06 /11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0.006 (0,15) each side.

Body width does not include interlead flash.
Reference JEDEC MS—012 variation AA.

.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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LAND PATTERN DATA

D (R—PDSO-G8)

PLASTIC SMALL OUTLINE

EXGmpl?NE?:r((j;)LOYOUt Sten(ﬂlogp%rsings
6x1.07 —— ~=—8x0,55
— —=— 0X]1,
|| ! = 1,27
HH--H 8x1,50 —-H-H-H
EEEREEN 1 * Egug r
5,40 5,40
AR J
gnlinknin (L
BNEpEyEEN O
|~
|
]
|
i Example
i Non Soldermask Defined Pad Example
Pad Geometry
(See Note C)
\ Example
* / Solder Mask Opening
! (See Note E)
—=1Il=—0,07 /
Al Around /
\ /
N e
\\_\\ ——/—_/
4211283-2/E 08/12

NOTES:

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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