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5 Device Comparison Tables

Table 1. Selection of Signal Amplifier Products®

SINGLES,
oevee | Y| ue | WS | s | SR | g, | sumow| MLTO | Dl
TLV237x | 2.7t016 500 550 1 3 2.4 Yes 10 S,D,Q
TLC227x 41016 300 1100 1 2.2 3.6 — o] D, Q
TLV27x 271016 500 550 1 3 2.4 — o] S,D,Q
TLC27x 31016 1100 675 1 1.7 3.6 — — S,D,Q
TLV246x | 2.7t016 150 550 1300 6.4 16 Yes 10 S,D,Q
TLV247x | 271016 250 600 2 2.8 15 Yes 10 S,D,Q
TLV244x | 271010 300 725 1 1.8 1.4 — o) D, Q

(1) Typical values measured at 5 V and 25°C.

Table 2. Family Package Table®

DEVICE NCUMBER OF PACKAGE TYPES SHUTDOWN UNI\éI\E/lF\QASAL

HANNELS PDIP solc SOT-23 | TSSOP MSOP BOARD
TLV2370 1 8 8 6 — — Yes
TLV2371 1 8 8 5 — — —
TLV2372 2 8 8 — — 8 _ See the EVM

Selection

TLV2373 2 14 14 — — 10 Yes Guide
TLV2374 4 14 14 — 14 — —
TLV2375 4 16 16 — 16 — Yes

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl

website at www.ti.com.

Copyright © 2001-2016, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tlv2370?qgpn=tlv2370
http://www.ti.com.cn/product/cn/tlv2371?qgpn=tlv2371
http://www.ti.com.cn/product/cn/tlv2372?qgpn=tlv2372
http://www.ti.com.cn/product/cn/tlv2373?qgpn=tlv2373
http://www.ti.com.cn/product/cn/tlv2374?qgpn=tlv2374
http://www.ti.com.cn/product/cn/tlv2375?qgpn=tlv2375
http://www.ti.com.cn
http://www.ti.com
http://www.ti.com/cn/lit/pdf/SLOU060
http://www.ti.com/cn/lit/pdf/SLOU060
http://www.ti.com/cn/lit/pdf/SLOU060

TLV2370, TLV2371, TLV2372
TLV2373, TLV2374, TLV2375

ZHCSHJ3F —MARCH 2001 -REVISED AUGUST 2016

13 TEXAS
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6 Pin Configuration and Functions

TLV2370 DBV Package

6-Pin SOT-23 TLV2370 D and P Packages
Top View 8-Pin SOIC and PDIP
Top View
ouT 1 6 \Y P
- [ Voo Ne[T]1©  8[T7SADN
GND [ 2 5[] SHDN 'N-EE2}(>17:DVDD
IN+[T]3 6 [ 11 ouT
IN+[_ |3 4 ]IN- GND [ |4 5[ T1NC
Pin Functions: TLV2370
PIN
I/0 DESCRIPTION
NAME SOT-23 SOIC, PDIP
GND 2 4 — Ground connection
IN- 4 2 | Negative (inverting) input
IN+ 3 3 | Positive (noninverting) input
NC — 1,5 — No internal connection (can be left floating)
ouT 1 6 O Output
SHDN 5 | Shutdown control (active low, can be left floating)
Vpp 6 — Positive power supply
TLV2371 DBV Package
5-Pin SOT-23 TLV2371 D and P Packages
Top View 8-Pin SOIC and PDIP
Top View
ouT I 5 VDD
— ] ne [T].© 5 [Tne
GND[|2 'N-Iz_—l_l>_|_7 T vop
N+ [T 3 6 [ 1 ]our
IN+[__|3 4[] IN- G\D [ ] 4 5 [TIne
NC- no internal connection
Pin Functions: TLV2371
PIN
I/10 DESCRIPTION
NAME SOT-23 SOIC, PDIP
GND 2 4 — Ground connection
IN— 4 2 | Negative (inverting) input
IN+ 3 3 | Positive (noninverting) input
NC — 1,5,8 — No internal connection (can be left floating)
ouT 6 O Output
Vpp 5 7 — Positive power supply
TLV2372 D, DGK , and P Packages
8-Pin SOIC, VSSOP, and PDIP
Top View
10uT [T 19 g[ T voD
1IN- [ 2% 7] 20uT
UN+[[]3 ﬁ 6 1 ]2IN-
GND 4 5 2IN+
4 Copyright © 2001-2016, Texas Instruments Incorporated
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Pin Functions: TLV2372

PIN
/0 DESCRIPTION

NAME SOICF,)E)/I?:SOP,
GND 4 — Ground connection
1IN- 2 | Inverting input, channel 1
1IN+ 3 | Noninverting input, channel 1
2IN—- 6 | Inverting input, channel 2
2IN+ 5 | Noninverting input, channel 2
10UT 1 O Output, channel 1
20UT 7 O Output, channel 2
Vpp 8 — Positive power supply

Copyright © 2001-2016, Texas Instruments Incorporated
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TLV2373 DGS Package

TLV2373 D and N Packages

10-Pin VSSOP 14-Pin SOIC and PDIP
Top View Top View
1out )1 10T Voo
10UT [ | 1 14117 Vop
NI 2% oL 20Ut 1IN- [ 2% 13 [ 1] 20UT
meh fom s el e
~=ron L5 s 555 GND [ ] 4 11 1] 2IN+
NC [1]5 10T ] NC
1SHDN [1] 6 9 [ 11 2SHDN
NC [I]7 8[ 11 NC
Pin Functions: TLV2373
PIN
NAME SOIC, PDIP VSSOP Vo DESCRIPTION
GND 4 4 — Ground connection
1IN- 2 2 | Inverting input, channel 1
1IN+ 3 3 | Noninverting input, channel 1
2IN- 12 8 | Inverting input, channel 2
2IN+ 11 7 | Noninverting input, channel 2
10UT 1 1 (0] Output, channel 1
20UT 13 9 (0] Output, channel 2
1SHDN 5 | Shutdown control, channel 1, (active low, can be left floating)
2SHDN 9 6 | Shutdown control, channel 2, (active low, can be left floating)
Vpp 14 10 — Positive power supply
NC 5,7,8,10 — — No internal connection (can be left floating)
6 Copyright © 2001-2016, Texas Instruments Incorporated
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TLV2374 D, N, and PW Packages
14-Pin SOIC, PDIP, and TSSOP

Top View
10UT [ ]1 14 1] 40UT
1IN- [ ] 2%%13 [ T 1 4IN-
1N+ [T 3 12 [T 4IN+
vDD[ [ | 4 N[ ] GND
2IN+ [ |5 10 [ 1] 3IN+
2IN- [ | 6%% 911 3IN-
20UT [ |7 8| 1] 30uT

Pin Functions: TLV2374

PIN
NAME SOIC, PDIP, TSSOP Vo DESCRIPTION
GND 11 — Ground connection
1IN- 2 | Inverting input, channel 1
1IN+ 3 | Noninverting input, channel 1
2IN—- 6 | Inverting input, channel 2
2IN+ 5 | Noninverting input, channel 2
3IN- 9 | Inverting input, channel 3
3IN+ 10 | Noninverting input, channel 3
4IN— 13 | Inverting input, channel 4
4IN+ 12 | Noninverting input, channel 4
10UT (@) Output, channel 1
20UT (@) Output, channel 2
30UT (@) Output, channel 3
40UT 14 (@) Output, channel 4
Vpp 4 — Positive power supply

Copyright © 2001-2016, Texas Instruments Incorporated
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TLV2375 D, N, and PW Packages
16-Pin SOIC, PDIP, and TSSOP
Top View

10UT [T 1 16 1140UT
1IN- [T 2%%15 [ T14IN-
3 14
4 13

1IN+ [T T 4IN+
Vpp+ [} [ T1GND
2IN+ 1] 5 12717 3IN+
2IN- [T 6%% 117 3IN-
20UT |7 1011 30UT
1/2SHDN [T] 8 9[ 11 3/4SHDN

Pin Functions: TLV2375

PIN
NAME SOIC, PDIP, TSSOP Vo DESCRIPTION
GND 13 — Ground connection
1IN- 2 | Inverting input, channel 1
2IN—- 6 | Inverting input, channel 2
3IN- 11 | Inverting input, channel 3
4IN— 15 | Inverting input, channel 4
1IN+ 3 | Noninverting input, channel 1
2IN+ 5 | Noninverting input, channel 2
3IN+ 12 | Noninverting input, channel 3
4IN+ 14 | Noninverting input, channel 4
10UT (0] Output, channel 1
20UT (0] Output, channel 2
30UT 10 (0] Output, channel 3
40UT 16 (0] Output, channel 4
1/2SHDN 8 I Shutdown control, channels 1 and 2, (active low, can be left floating)
3/4SHDN 9 I Shutdown control, channels 3 and 4, (active low, can be left floating)
Vpp 4 — Positive power supply

8 Copyright © 2001-2016, Texas Instruments Incorporated
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7 Specifications

7.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT

Supply voltage, Vpp @ 16.5

Voltage Differential input voltage, V|p —Vpp Vpp \%
Input voltage, V,® -0.2 Vpp + 0.2
Input current, Iy -10 10

Current mA
Output current, g -100 100
Operating free-air temperature, Ta: I-suffix -40 125

Temperature Maximum junction temperature, T; 150 °C
Storage temperature, Tgyg —65 150

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values, except differential voltages, are with respect to GND.

7.2 Recommended Operating Conditions

over operating free-air temperature range (unless otherwise noted).

MIN MAX UNIT
Supply voltage, Vop Slngle supply 2.7 16 v
Split supply +1.35 +8
Common-mode input voltage, Vcum 0 Vbbp \%
Operating free-air temperature, T I-suffix -40 125 °C
Turnon voltage (shutdown pin voltage level), V(on), relative to GND pin voltage 2 \%
Turnoff (shutdown pin voltage level), V(orr), relative to GND pin voltage 0.8 \%

Copyright © 2001-2016, Texas Instruments Incorporated 9
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7.3 Thermal Information: TLV2370

TLV2370
THERMAL METRIC® DBV (SOT-23) D (SOIC) P (PDIP) UNIT
6 PINS 8 PINS 8 PINS
Rgia Junction-to-ambient thermal resistance 228.5 138.4 49.2 °C/IW
Rojctop) Junction-to-case (top) thermal resistance 99.1 89.5 39.4 °C/W
Rgis Junction-to-board thermal resistance 54.6 78.6 26.4 °C/W
WIT Junction-to-top characterization parameter 7.7 29.9 154 °C/W
viB Junction-to-board characterization parameter 53.8 78.1 26.3 °C/IW
Rosc (ot Junction-to-case (bottom) thermal resistance n/a n/a n/a °C/IW

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

report.

7.4 Thermal Information: TLV2371

TLV2371
THERMAL METRIC® DBV (SOT-23) D (SOIC) P (PDIP) UNIT
5 PINS 8 PINS 8 PINS
Rgia Junction-to-ambient thermal resistance 228.5 138.4 49.2 °C/W
Rojctop) Junction-to-case (top) thermal resistance 99.1 89.5 39.4 °C/IW
Rgis Junction-to-board thermal resistance 54.6 78.6 26.4 °C/W
WIT Junction-to-top characterization parameter 7.7 29.9 15.4 °C/W
Vi Junction-to-board characterization parameter 53.8 78.1 26.3 °C/W
Roscbot) Junction-to-case (bottom) thermal resistance n/a n/a n/a °C/W

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

report.

7.5 Thermal Information: TLV2372

TLV2372
THERMAL METRIC® D (SOIC) DGK (VSSOP) P (PDIP) UNIT
8 PINS 8 PINS 8 PINS
Rgia Junction-to-ambient thermal resistance 138.4 191.2 49.2 °C/IW
Rojctop) Junction-to-case (top) thermal resistance 89.5 61.9 39.4 °C/IW
Rgis Junction-to-board thermal resistance 78.6 111.9 26.4 °C/W
wIT Junction-to-top characterization parameter 29.9 5.1 154 °C/IW
viB Junction-to-board characterization parameter 78.1 110.2 26.3 °C/IW
Rosc(bot) Junction-to-case (bottom) thermal resistance n/a n/a n/a °C/IW

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

report.

10
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7.6 Thermal Information: TLV2373

TLV2373
THERMAL METRIC® DGS (VSSOP) D (SOIC) P (PDIP) UNIT
10 PINS 14 PINS 14 PINS
Rgia Junction-to-ambient thermal resistance 166.5 67 66.3 °C/IW
Rojctop) Junction-to-case (top) thermal resistance 41.8 24.1 20.5 °C/W
Rgis Junction-to-board thermal resistance 86.1 22.5 26.8 °C/W
WIT Junction-to-top characterization parameter 15 2.2 2.1 °C/W
viB Junction-to-board characterization parameter 84.7 22.1 26.2 °C/IW
Rosc (ot Junction-to-case (bottom) thermal resistance n/a n/a n/a °C/IW

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

report.

7.7 Thermal Information: TLV2374

TLV2374
THERMAL METRIC® D (SOIC) N (PDIP) PW (TSSOP) UNIT
14 PINS 14 PINS 14 PINS
Rgia Junction-to-ambient thermal resistance 67 66.3 121 °C/W
Rojctop) Junction-to-case (top) thermal resistance 24.1 20.5 49.4 °C/IW
Rgis Junction-to-board thermal resistance 22.5 26.8 62.8 °C/W
WIT Junction-to-top characterization parameter 2.2 2.1 5.9 °C/W
Vi Junction-to-board characterization parameter 22.1 26.2 62.2 °C/W
Roscbot) Junction-to-case (bottom) thermal resistance n/a n/a n/a °C/W

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

report.

7.8 Thermal Information: TLV2375

TLV2375
THERMAL METRIC® D (SOIC) N (PDIP) PW (TSSOP) UNIT
16 PINS 16 PINS 16 PINS
Rgia Junction-to-ambient thermal resistance 83 55.8 115.6 °C/IW
Rojctop) Junction-to-case (top) thermal resistance 44 43.1 50.5 °C/IW
Rgis Junction-to-board thermal resistance 40.5 35.8 60.7 °C/W
wIT Junction-to-top characterization parameter 115 27.9 7.4 °C/IW
viB Junction-to-board characterization parameter 40.2 35.7 60.1 °C/IW
Rosc(bot) Junction-to-case (bottom) thermal resistance n/a n/a n/a °C/IW

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

report.
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7.9 Electrical Characteristics
at T, = 25°C, Vpp = 2.7 V, 5V, and 15 V (unless otherwise noted).

PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
DC PERFORMANCE
At TA =25°C, VlC = VDD/21 VO = VDD/21 RS =50 Q 2 4.5 mV
Vos Input offset voltage At Tp = —40°C to +125°C, V|c = Vpp/2, Vo = Vpp/2, 6l mv
Rs =50Q
dVos/dT Offset voltage drift At Tp = 25°C, Vic = Vpp/2, Vo = Vpp/2, Rg =50 Q 2 pv/eC
Vic =0to Vpp 50 68
At Tp = —40°C to +125°C,
a 49
Vpp = 2.7V, Vic =010 Vpp
Rs =50 Q Vic=0to Vpp - 1.35V 56 70
At Tp = —40°C to +125°C, 54
VlC =0to VDD -135V
VlC =0to VDD 55 72
At T = —40°C to +125°C,
S i 54
CMRR Common-mode rejection Vpp =5V, Vic =0to Vpp 4B
ratio Rs =50 Q Vic=0to Vpp - 1.35 V 67 80
At Tp = —40°C to +125°C, 64
VlC =0to VDD -135V
VlC =0to VDD 64 82
At Tp = —40°C to +125°C,
Z 63
Vpp =15V, Vic=0to Vpp
Rs =50 Q Vic=0to Vpp - 1.35V 67 84
At Tp = —40°C to +125°C, 66
VlC =0to VDD -135V
Vpp =27V, 98 106
V, =Vpp/2,
R0 KD At Tp = —40°C to +125°C 76
A Large-signal differential xDD = 5:\\// I 100 110 dB
VD voltage amplification CL’(EP)O o At Tp = —40°C to +125°C 86
VDD =15V, 81 83
V, =Vpp/2,
R0 KD At Tp =—40°C to +125°C 79
INPUT CHARACTERISTICS
1 60
los Input offset current xFCD;Vlj ;/’VDDIZ At T =70°C 100| pA
At Tp =125°C 1000
1 60
Ig Input bias current xFCD;Vlj ;/’VDDIZ At T =70°C 100| pA
At Tp =125°C 1000
Differential input resistance 1000 GQ
Common-mode input f= 21 kHz 8 E
capacitance P
12 Copyright © 2001-2016, Texas Instruments Incorporated
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Electrical Characteristics (continued)

at T, = 25°C, Vpp = 2.7 V, 5V, and 15 V (unless otherwise noted).

PARAMETER |

TEST CONDITIONS

MIN

TYP

MAX

UNIT

OUTPUT CHARACTERISTICS

Copyright © 2001-2016, Texas Instruments Incorporated
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Electrical Characteristics (continued)

at T, = 25°C, Vpp = 2.7 V, 5V, and 15 V (unless otherwise noted).

] PARAMETER | TEST CONDITIONS MIN  TYP  MAX| UNIT |
At TA = 25°C, VIC = VDD/2! IOH = 255 258
-1 mA : :
Vbp = 2.7V At T = —40°C to +125°C, V¢ =
Vbp/2, 2.48
lOH =-1mA
At TA = 25°C, VIC = VDD/21 lOH =
1 mA 4.9 4.93
Vop =5V At Ta = —40°C to +125°C, V¢ =
Vpp/2, 4.85
IOH =-1mA
At TA = 25°C, VIC = VDD/2! IOH = 14.92 14.96
-1 mA ' :
Vop =15V At Tp = —40°C to +125°C, V)¢ =
Vbp/2, 14.9
. lon =-1mA
Von High-level output voltage .
At TA =25 C, VIC = VDD/21 lOH = 1.9 2 vV
-5 mA '
Vpp =2.7V At Ta = —40°C to +125°C, V¢ =
Vpp/2, 1.6
IOH =-5mA
At TA = 25°C, VIC = VDD/2! IOH = 4.6 4.68
-5mA ’ ’
Vop =5V At Tp = —40°C to +125°C, V)¢ =
Vbp/2, 45
lon = -5 mA
At TA = 25°C, VIC = VDD/21 lOH =
N 14.7 14.8
Vpp =15V At Ta = —40°C to +125°C, V¢ =
Vpp/2, 14.6
IOH =-5mA
At TA = 25°C, VIC = VDD/2! |o|_ = 0.1 0.15
1 mA ’ ’
Vbp = 2.7V At Tp = —40°C to +125°C, V¢ =
Vbp/2, 0.22
loo =1 mA
At TA = 25°C, VIC = VDD/21 lOL =
1 mA 0.05 0.1
Vop =5V At Ta = —40°C to +125°C, V¢ =
Vpp/2, 0.15
IOL =1mA
At TA = 25°C, VIC = VDD/2! |o|_ = 0.05 0.08
1 mA ’ ’
Vop =15V At Tp = —40°C to +125°C, V)¢ =
Vbp/2, 0.1
loo =1 mA
VoL Low-level output voltage .
At TA=25 C, VIC=VDD/21 |o|_= 0.52 0.7 vV
5mA ’ :
Vpp =2.7V At Tp = —40°C to +125°C, V¢ =
Vpp/2, 1.1
IOL =5mA
At TA = 25°C, VIC = VDD/2! IOL = 0.28 0.4
5mA ’ :
Vop =5V At Tp =-40°C to +125°C, V| =
Vbp/2, 0.5
lo. =5 mA

14
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Electrical Characteristics (continued)

at To = 25°C, Vpp = 2.7 V, 5V, and 15 V(untessotherwisemnote:

PARAMETER TESE GANDITIONST oo/ 7or™ MIN 998 MRR| uNIT
Voo =15V At Tp =-40°C to +125°C, V¢ =
Vpp/2, 0.35
lo. =5 mMA
Vpp = 2.7V, Positive rail 4
Vo =0.5Vfromrail | Negative rail 5
= Positive rail 7
o Output current xgz 0.55\<} from rail Negative rail 8 mA
Vpp =15V, Positive rail 16
Vo =0.5Vfromrail | Negative rail 15
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Electrical Characteristics (continued)

at T, = 25°C, Vpp = 2.7 V, 5V, and 15 V (unless otherwise noted).
PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
POWER SUPPLY

Vpp = 2.7V, Vo = Vpp/2 470 560
Vpp =5V, Vo = Vpp/2 550 660
Ipp Supply current (per channel) oo o bo : MA
Vpp = 15 V, At T, =25°C 750 900
Vo = Vpp/2 At Tp = —40°C to +125°C 1200
PSRR Power-supply rejection ratio | Vpp=2.7Vto 15V, |At Ta=25°C 70 80 4B
(AVpp/AVi0) Vic = Vpp/2, no load | At T, = —40°C to +125°C 65
DYNAMIC PERFORMANCE
o _ Vpp = 2.7V R.=2kQ, C_ =10 pF 2.4
UGBW Unity gain bandwidth MHz
Vpp=5Vto15V |R, =2kQ, C =10 pF 3
At TA = 25°C, Vo(pp) = VDD/Z' 1.4 2
C_ =50 pF, R, = 10 kQ :
Vpp =2.7V At Tp = —40°C to +125°C, Vopp)
= VDD/2! 1
C_L=50pF, R. =10 kQ
At TA = 25°C, Vo(pp) = VDD/Z,
C_ =50 pF, R, = 10 kQ 16 24
SR Slew rate at unity gain Vpp=5V At Tp = —40°C to +125°C, Vopp) Vius
= VDD/21 1.2
C_ =50 pF, R = 10 kQ
At TA = 25°C, Vo(pp) = VDD/Z' 1.9 21
C_ =50 pF, R, = 10 kQ : :
Vpp =15V At Tp = —40°C to +125°C, Vopp)
= VDD/2! 1.4
C_L=50pF, R.=10 kQ
om Phase margin R, =2kQ, C_ =100 pF 65 °
Gain margin R . =2kQ, C_ =10 pF 18 dB
Vpp =2.7V, VistEP)PP = 1V, Ay = -1, 2.9
o C_=10pF, R. =2 kQ, 0.1% :
ts Settling time us
VDD =5 V, 15 V, V(STEP)PP =1 V, AV = —1, 2
CL =47 pF, R =2kQ, 0.1%

16 Copyright © 2001-2016, Texas Instruments Incorporated
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Electrical Characteristics (continued)

at T, = 25°C, Vpp = 2.7 V, 5V, and 15 V (unless otherwise noted).

PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
NOISE, DISTORTION PERFORMANCE
Vo(pp): VDD/2 V, RL =2 kQ, 0
f=10 kHz, Ay = 1 0.02%
_ Vorr)= Voo/2 V, RL = 2 kQ, 0
Vop = 2.7V f=10kHz, Ay =10 0.05%
o Yoy Yool2 V. R =2k, 0.18%
THD + N  Total harmonic distortion =10 kHz, Ay = 100
plUS noise Vo(pp)= VDD/2 V, RL =2 kQ, 0
f=10 kHz, Ay = 1 0.02%
VDD =5 V, Vo(pp): VDD/2 V, RL =2 kQ, 0
15V f=10 kHz, Ay =10 0.09%
Vo(pp)= VDD/2 V, RL =2 kQ, 0,
f=10 kHz, Ay = 100 0.5%
Equivalent input noise f=1kHz 39
\Y nV/VHz
" voltage f=10 kHz 35
I, Equivalent input noise f= 1 KHz 06 ANz
current
SHUTDOWN CHARACTERISTICS
. Vpp =2.7V,5V, At Tp = 25°C 25 30
Supply current in shutdown | SHDN =0V At Ta = —40°C to +125°C 35
IbpsHon)  Mode (TLV2370, TLV2373, - HA
TLV2375) (per channel) Vpp =15V, At Tp =25°C 40 45
SHDN =0V At Tp = —40°C to +125°C 50
t(on) Amplifier turnon time ® RL=2kQ 0.8 Hs
{ofy Amplifier turnoff time @ RL=2kQ Hs

(1) Disable time and enable time are defined as the interval between application of the logic signal to the SHDN terminal and the point at
which the supply current has reached one half of its final value.
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8 Typical Characteristics

Table 3. Table of Graphs

FIGURE
Vo Input offset voltage vs Common-mode input voltage Figure 1, Figure 2, Figure 3
CMRR Common-mode rejection ratio vs Frequency Figure 4
Input bias and offset current vs Free-air temperature Figure 5
VoL Low-level output voltage vs Low-level output current Figure 6, Figure 8, Figure 10
VoH High-level output voltage vs High-level output current Figure 7, Figure 9, Figure 11
Vorp) Peak-to-peak output voltage vs Frequency Figure 12
Iop Supply current vs Supply voltage Figure 13
PSRR Power supply rejection ratio vs Frequency Figure 14
Avp Differential voltage gain and phase vs Frequency Figure 15
Gain-bandwidth product vs Free-air temperature Figure 16
vs Supply voltage Figure 17
SR Slew rate PP y g -g
vs Free-air temperature Figure 18
om Phase margin vs Capacitive load Figure 19
Vy, Equivalent input noise voltage vs Frequency Figure 20
Voltage-follower large-signal pulse ) )
response Figure 21, Figure 22
Voltage-follower small-signal pulse Figure 23
response
Inverting large-signal response Figure 24, Figure 25
Inverting small-signal response Figure 26
Crosstalk vs Frequency Figure 27
Shutdown forward & reverse isolation vs Frequency Figure 28
IpD(SHDN) Shutdown supply current vs Supply voltage Figure 29
IpD(SHDN) Shutdown pin leakage current vs Shutdown pin voltage Figure 30
IpD(sHDN) Shutdown supply current, output voltage | vs Time Figure 31, Figure 32
1000 1000
800 800
S el ] s o
2 2
g 600 / g 600 /
s ol
) )
2 400 2 400
3 3
: / : /
S 200 S 200
> >
g / g )
0 f=~—— 0
-200 -200
0.4 0.8 1.2 1.6 2 24 27 0 2 3 4 5
Common-Mode Input Voltage (V) Common-Mode Input Voltage (V)
Figure 1. Input Offset Voltage vs Common-Mode Input Figure 2. Input Offset Voltage vs Common-Mode Input
Voltage Voltage
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Figure 5. Input Bias or Offset Current vs Free-Air

Figure 6. Low-Level Output Voltage vs Low-Level Output

Low-Level Output Current (mA)

Figure 7. High-Level Output Voltage vs High-Level Output
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Figure 8. Low-Level Output Voltage vs Low-Level Output
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Figure 9. High-Level Output Voltage vs High-Level Output
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9 Detailed Description

9.1 Overview

The TLV237x single-supply CMOS operational amplifiers provide rail-to-rail input and output capability with
3-MHz bandwidth. Consuming 550 pA, the TLV237x is designed for portable and battery-operated applications.
The maximum recommended supply voltage is 16 V, which allows the devices to operate from (+8-V supplies
down to +£1.35 V) a variety of rechargeable cells . The rail-to-rail inputs with high input impedance make the
TLV237x an option for sensor signal-conditioning applications.

9.2 Functional Block Diagram

() Merence ©) (1)

wo e e TE i

Vaiast Class AB

Control —OV,
Circuitry

e, -

¢ 9 9

(Ground)
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9.3 Feature Description

9.3.1 Rail-to-Rail Input Operation

The TLV237x input stage consists of two differential transistor pairs (NMOS and PMOS) that operate together to
achieve rail-to-rail input operation. The transition point between these two pairs are shown in Figure 1, Figure 2,
and Figure 3 for a 2.7-V, 5-V, and 15-V supply. As the common-mode input voltage approaches the positive
supply rail, the input pair switches from the PMOS differential pair to the NMOS differential pair. This transition
occurs approximately 1.35 V from the positive rail and results in a change in offset voltage due to different device
characteristics between the NMOS and PMOS pairs. If the input signal to the device is large enough to swing
between both rails, this transition results in a reduction in common-mode rejection ratio (CMRR). If the input
signal does not swing between both rails, bias the signal in the region where only one input pair is active. This is
the region in Figure 1 and Figure 3 where the offset voltage varies slightly across the input range and optimal
CMRR can be achieved. This has the greatest impact when operating from a 2.7-V supply voltage.

9.3.2 Driving a Capacitive Load

When the amplifier is configured in this manner, capacitive loading directly on the output decreases the device
phase margin leading to high frequency ringing or oscillations. Therefore, for capacitive loads of greater than 10
pF, TI recommends placing a resistor in series (Ryy.) with the output of the amplifier, as shown in Figure 33. A
minimum value of 20 Q works well for most applications.

Input AN [<I\ Rnuie
—\\\—9 Output
* 1
p— :[ Cioap

Figure 33. Driving a Capacitive Load

9.3.3 Offset Voltage

The output offset voltage (VOO) is the sum of the input offset voltage (VIO) and input bias currents (lIB) times
the corresponding gains. Figure 34 +—eanbe!l~ is used to calculate the output offset voltage. Note that this does
not include other parameters that can affect the offset voltage, such as PSRR and CMRR.

R R
L ] S RS[1 +
G

R Re

Voo = Vio [1 +

] tlg Re

Figure 34. Output Offset Voltage Model
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Feature Description (continued)

9.3.4 General Configurations

When receiving low-level 5|gnals I|m|t|ng the bandW|dth of the mcomlng signals into the system is often
required. *
accomplish this, place an RC f||ter at the noninverting termmal (see Figure 35).

RG R

Vpp/2

\"/
\'l + °
R1 c1 L

T e

-3dB ™ 5 R1C1

Vo _[q,Rej 1
Vi Rg J\ 1+ 2=fR1C1
Figure 35. Single-Pole Low-Pass Filter

If even more attenuation is required, a multiple pole filter is required. The Sallen-key filter +—ean-be!~ is used for
this task. For best results, the amplifier must have a bandwidth that is eight to 10 times the filter frequency
bandwidth. Failure to do this +—ean-restit!~ results in phase shift of the amplifier.
RL=R2=R
cl1=c2=C
C1 Q = Peaking Factor
(Butterworth Q = 0.707

V) —VW\— +T
R1 R2 7L4" 1

c2 f =
1 88 = 5 RC
= *———\ \\—
RF
RG
R
R. = F
% ¢ (2-1/Q)
Vpp /2

Figure 36. 2-Pole, Low-Pass, Sallen-Key Filter

9.3.5 Shutdown Function

Three members of the TLV237x family (TLV2370, TLV2373, and TLV2375) have a shutdown terminal for
conserving battery life in portable applications. When the shutdown terminal is tied low, the supply current is
reduced to 25 pA/channel, the amplifier is disabled, and the outputs are placed in a high impedance mode. To
enable the amplifier, the shutdown terminal can either be left floating or pulled high. When the shutdown terminal
is left floating, take care to ensure that parasitic leakage current at the shutdown terminal does not inadvertently
place the operational amplifier into shutdown.

9.4 Device Functional Modes

The TLV2371, TLV2372, and TLV2374 have a single functional mode. These devices are operable as long as
the power-supply voltage is between 2.7 V (£1.35 V) and 16 V (8 V).

The TLV2370, TLV2373, and TLV2375 are likewise operational as long as the power-supply voltage is between
2.7V (£1.35 V) and 16 V (8 V), additionally these devices also have a shutdown capability. When the shutdown
control pin is driven below 0.8 V above ground, the device is in shutdown. If the shutdown control pin voltage is
driven to greater than 2 V above ground, the device is in its normal operating mode. See Shutdown Function for
additional information regarding shutdown operation.
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10 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

10.1 Application Information

When designing for low power, choose system components carefully. To minimize current consumption, select
large-value resistors. Any resistors react with stray capacitance in the circuit and the input capacitance of the
operational amplifier. These parasitic RC combinations affect the stability of the overall system. Use of a
feedback capacitor assures stability and limits overshoot or gain peaking.

10.2 Typical Application

A typical application for an operational amplifier is an inverting amplifier, as Figure 37 shows. An inverting
amplifier takes a positive voltage on the input and outputs a signal inverted to the input, +—making!~ which
results in a negative voltage of the same magnitude. In the same manner, the amplifier makes negative input

voltages positive on the output. —tr-additionamplification-can-be-added-by seleeting!~ Select the input resistor

(R) and the feedback resistor (Rg!~ to add amplification.)

Rr
Vsup+
R
AVAVAY, -
—CO Vour
+
Vin

. Vsup-

Copyright © 2017, Texas Instruments Incorporated

Figure 37. Application Schematic
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Typical Application (continued)
10.2.1 Design Requirements

The selected supply voltage must be larger than the input voltage range and the desired output range. Consider
the limits of the input common-mode range (V¢y) and the output voltage swing to the rails (Vg) . For example,
this application scales a signal of £0.5 V (1 V) to +1.8 V (3.6 V). Setting the supply at £2.5 V is sufficient to
accommodate this application.

10.2.2 Detailed Design Procedure
Determine the gain required by the inverting amplifier using Equation 1 and Equation 2:

AV — VOUT
Vin 1)
1.8
y=——=-36
-0.5 2

When the desired gain is determined, choose a value for R, or Rg. Choosing a value in the kQ range is desirable
for general-purpose applications because the amplifier circuit uses currents in the milliamp range. This milliamp
current range ensures the device does not draw too much current. The trade-off is that very large resistors (100s
of kQ) draw the smallest current but generate the highest noise. Very small resistors (100s of Q) generate low
noise but draw high current. This example uses 10 kQ for R,, meaning 36 kQ is used for Rg. These values are
determined by Equation 3:

R ®

10.2.3 Application Curve

— Input
15— Onﬁtuput /\ /\

N [\ [\

Voltage (V)
o

I\ \ |/
AN, \ |/

\V/ \V/

Time

Figure 38. Inverting Amplifier Input and Output
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11 Power Supply Recommendations

The TLV237x family is specified for operation from 2.7 V to 16 V (x1.35 V to +8 V); many specifications apply
from —40°C to +125°C. The Typical Characteristics presents parameters that can exhibit significant variance with
regard to operating voltage or temperature.

CAUTION

Supply voltages larger than 16 V can permanently damage the device (see the
Absolute Maximum Ratings table).

Place 0.1-uF bypass capacitors close to the power-supply pins to reduce errors coupling in from noisy or high-
impedance power supplies. For more detailed information on bypass capacitor placement, see Layout.

12 Layout

12.1 Layout Guidelines

To achieve the levels of high performance of the TLV237x , follow proper printed-circuit board design techniques.

A general set of guidelines is shown in the following list:

* Ground planes: TI highly recommends using a ground plane on the board to provide 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 the stray capacitance.

» Proper power supply decoupling: Use a 6.8-uF tantalum capacitor in parallel with a 0.1-pF ceramic capacitor
on each supply +——terminall~ pin. It may be possible to share the tantalum among several amplifiers
depending on the application!~.i— ! -

I~ Always use a 0.1- pF ceramic capacitor on the supply pin of every amplifier. In
addition, the 0.1-pF capacitor must be placed as close!~ to the supply pin as possible. +—aspossible-to-the
stuppty-terminatk As this distance increases, the inductance in the connecting trace makes the capacitor less
effective. The designer must strive for distances of less than 0.1 inches between the device power +
terminats!~ pins and the ceramic capacitors.

e Sockets: Sockets can be used but are not recommended. The addltlonal lead mductance |n the socket plns
often lead to stability problems.
best-implementation!~ For best results solder the surface mount packages d|rectly to the prmted circuit
board.

» Short trace runs and compact part placements: Optimum high performance is achieved when stray series
inductance are minimized. To realize this, the circuit layout must be made as compact as possible, which
minimizes the length of all trace runs. Pay particular attention to the inverting input of the amplifier. The length
of the inverting input must be kept as short as possible. This helps to minimize stray capacitance at the input
of the amplifier.

» Surface-mount passive components: Using surface-mount passive components is recommended for high
performance amplifier circuits for several reasons. First, because of the low lead inductance of surface-mount
components, the problem with stray series inductance is reduced. Second, the small size of surface-mount
components naturally leads to a more compact layout, which minimizes stray inductance and capacitance. Tl
recommends that lead lengths are kept as short as possible if leaded components are used.
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12.2 Layout Example

VINO——+
——s—( vouTt
RG RF
AVAVAY AYAVAY,

Copyright © 2017, Texas Instruments Incorporated

Figure 39. Schematic Representation
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close to device and
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¢ ———— OUTPUT f
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” |
/ | GND | VS—
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Figure 40. Operational Amplifier Board Layout for Noninverting Configuration
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12.3 Power Dissipation Considerations

For a given 0,4 value, the maximum power dissipation is shown in Figure 41 and is calculated by Equation 4:

_ TMAX - TA
Po [oJA

where
e Pp = Maximum power dissipation of TLV237x IC (watts)
e Tuax = Absolute maximum junction temperature (150°C)
e T, = Free-ambient air temperature (°C)
e 034 = 0;c (Thermal coefficient from junction to case) + 0c, (Thermal coefficient from case to ambient air (°C/W))

(4)
2 \ PDIP Package T - 156°C
- Low-K Test PCB !
g 175 0,5 = 104°CIW
c
% 1.5 [ soIc Package {
Q Low-K Test PCB
2 - N MSOP Package
2 125 |o,=176CW N Low-K Test PCB
5 .= 0,4 = 260°C/W
9]
% \!\ \[
€ 075 — -
é 05 — T~ T~ \
% SOT-23 Package r\\‘t\\
—
= 025 | LowKTestPCB —— I~
0, = 324°C/W =
0 JA\ L L

-55 -40 -25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C)

Results are with no air flow and using JEDEC Standard Low-K test PCB.

Figure 41. Maximum Power Dissipation vs Free-Air Temperature
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E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.
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13.7 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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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 ©)
@ ©)

TLV2370ID Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 125 23701
TLV2370IDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 VBFI
TLV2370IDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 VBFI
TLV2370IDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 VBFI
TLV2370IDBVR1G4 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 VBFI
TLV2370IDBVR1G4.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 VBFI
TLV2370IDBVR1G4.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 VBFI
TLV2370IDBVT Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 VBFI
TLV2370IDBVT.A Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 VBFI
TLV2370IDBVT.B Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 VBFI
TLV2370IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2370l
TLV2370IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2370l
TLV2370IP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 23701
TLV2370IP.B Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 23701
TLV2371ID Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2371l
TLV2371ID.B Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23711
TLV2371IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 VBGI
TLV2371IDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 VBGI
TLV2371IDBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 VBGI
TLV2371IDBVT.B Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 VBGI

TLV2371IDG4 Active Production SOIC (D) | 8 75| TUBE - Call TI Call Tl -40 to 125
TLV2371IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2371l
TLV2371IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2371l

TLV2371IDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R - Call Tl Call Tl -40 to 125
TLV2371IP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 23711
TLV2371IP.B Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 23711

TLV2371IPE4 Active Production PDIP (P) | 8 50 | TUBE - Call Tl Call Tl -40 to 125
TLV2372ID Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23721
TLV2372ID.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2372I
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
@ ®)
TLV2372ID.B Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23721
TLV2372IDGK Active Production VSSOP (DGK) | 8 80 | TUBE Yes NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 APG
TLV2372IDGK.A Active Production VSSOP (DGK) | 8 80 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 APG
TLV2372IDGK.B Active Production VSSOP (DGK) | 8 80 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 APG
TLV2372IDGKG4 Active Production VSSOP (DGK) | 8 80 | TUBE - Call Tl Call Tl -40 to 125
TLV2372IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 APG
TLV2372IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 APG
TLV2372IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 APG
TLV2372IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23721
TLV2372IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2372]
TLV2372IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23721
TLV2372IDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R - Call Tl Call Tl -40 to 125
TLV2372IP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 23721
TLV2372IP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 23721
TLV2372IP.B Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 2372I
TLV2372IPE4 Active Production PDIP (P) | 8 50 | TUBE - Call Tl Call Tl -40 to 125
TLV2373ID Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 125 2373l
TLV2373IDGS Active Production VSSOP (DGS) | 10 80 | TUBE Yes NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 API
TLV2373IDGS.A Active Production VSSOP (DGS) | 10 80 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 API
TLV2373IDGS.B Active Production VSSOP (DGS) | 10 80 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 API
TLV2373IDGSR Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 API
TLV2373IDGSR.A Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 API
TLV2373IDGSR.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 API
TLV2373IDGSRG4 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R - Call Tl Call Tl -40 to 125
TLV2373IDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2373l
TLV2373IDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2373l
TLV2373IDR.B Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2373l
TLV2373IN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 TLV2373I
TLV2373IN.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 TLV2373I
TLV2374ID Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2374l
TLV2374ID.A Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23741
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
@ ®)

TLV23741D.B Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23741

TLV2374IDG4 Active Production SOIC (D) | 14 50 | TUBE - Call Tl Call Tl -40 to 125
TLV2374IDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23741
TLV2374IDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23741
TLV2374IDR.B Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23741
TLV2374IN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 23741
TLV2374IN.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 23741
TLV2374IN.B Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 23741
TLV2374IPW Active Production TSSOP (PW) | 14 90 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23741
TLV2374IPW.A Active Production TSSOP (PW) | 14 90 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2374l
TLV2374IPW.B Active Production TSSOP (PW) | 14 90 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23741
TLV2374IPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23741
TLV2374IPWR.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23741
TLV2374IPWR.B Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2374l

TLV2374IPWRG4 Active Production TSSOP (PW) | 14 2000 | LARGE T&R - Call Tl Call Tl -40 to 125
TLV2375ID Active Production SOIC (D) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2375l
TLV2375ID.A Active Production SOIC (D) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2375l
TLV2375ID.B Active Production SOIC (D) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2375l
TLV2375IDR Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2375l
TLV2375IDR.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2375l
TLV2375IDR.B Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2375l
TLV2375IN Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 2375l
TLV2375IN.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 2375l
TLV2375IN.B Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 2375l
TLV2375I1PW Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2375l
TLV2375IPW.A Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2375l
TLV2375IPW.B Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2375l
TLV2375IPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2375l
TLV2375IPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2375l
TLV2375IPWR.B Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2375l

TLV2375IPWRG4 Active Production TSSOP (PW) | 16 2000 | LARGE T&R - Call Tl Call Tl -40 to 125
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@ 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 TLV2371, TLV2372, TLV2374 :
o Automotive : TLV2371-Q1, TLV2372-Q1, TLV2374-Q1

e Enhanced Product : TLV2374-EP

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

e Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
oo o olo 000 T
o |eo o | Bo ‘l"
. DiaRriit!er ' '
Cavity +| A0 |+
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
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Q1 : Q2 Q1 : ﬁ
Q3 : Q4 Q3 : User Direction of Feed
— |
Pocket a‘ugdrants
*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)
TLV2370IDBVR SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV2370IDBVR1G4 SOT-23 | DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TLV2370IDBVT SOT-23 DBV 6 250 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV2370IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLV2371IDBVR SOT-23 DBV 5 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
TLV2371IDBVT SOT-23 | DBV 5 250 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
TLV2371IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLV2372IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
TLV2372IDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLV2373IDGSR VSSOP | DGS 10 2500 330.0 124 5.3 34 14 8.0 | 12.0 Q1
TLV2373IDGSR VSSOP DGS 10 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
TLV2373IDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLV2374IDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLV2374IPWR TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 | 12.0 Q1
TLV2375IDR SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
TLV2375IPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1
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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)

TLV2370IDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
TLV2370IDBVR1G4 SOT-23 DBV 6 3000 210.0 185.0 35.0
TLV2370IDBVT SOT-23 DBV 6 250 210.0 185.0 35.0
TLV2370IDR SOIC D 8 2500 353.0 353.0 32.0
TLV2371IDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TLV23711DBVT SOT-23 DBV 5 250 180.0 180.0 18.0
TLV2371IDR SolIC D 8 2500 353.0 353.0 32.0
TLV2372IDGKR VSSOP DGK 8 2500 364.0 364.0 27.0
TLV2372IDR SOIC D 8 2500 353.0 353.0 32.0
TLV2373IDGSR VSSOP DGS 10 2500 364.0 364.0 27.0
TLV2373IDGSR VSSOP DGS 10 2500 358.0 335.0 35.0
TLV2373IDR SOIC D 14 2500 353.0 353.0 32.0
TLV2374IDR SOIC D 14 2500 353.0 353.0 32.0
TLV2374IPWR TSSOP PW 14 2000 353.0 353.0 32.0
TLV2375IDR SolIC D 16 2500 353.0 353.0 32.0
TLV2375IPWR TSSOP PW 16 2000 353.0 353.0 32.0

Pack Materials-Page 2
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TUBE
T - Tube
height L - Tubelength
> \W TTube_ __________________ I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TLV2370IP P PDIP 8 50 506 13.97 11230 4.32
TLV2370IP.B P PDIP 8 50 506 13.97 11230 4.32
TLV2371ID D SoIC 8 75 507 8 3940 4.32
TLV2371ID.B D SoIC 8 75 507 3940 4.32
TLV2371IP P PDIP 8 50 506 13.97 11230 4.32
TLV2371IP.B P PDIP 8 50 506 13.97 11230 4.32
TLV2372ID D SoIC 8 75 507 8 3940 4.32
TLV2372ID.A D SoIC 8 75 507 8 3940 4.32
TLV2372ID.B D SOIC 8 75 507 8 3940 4.32
TLV2372IDGK DGK VSSOP 8 80 330 6.55 500 2.88
TLV2372IDGK.A DGK VSSOP 8 80 330 6.55 500 2.88
TLV2372IDGK.B DGK VSSOP 8 80 330 6.55 500 2.88
TLV2372IP P PDIP 8 50 506 13.97 11230 4.32
TLV2372IP.A P PDIP 8 50 506 13.97 11230 4.32
TLV2372IP.B P PDIP 8 50 506 13.97 11230 4.32
TLV2373IDGS DGS VSSOP 10 80 330 6.55 500 2.88
TLV2373IDGS.A DGS VSSOP 10 80 330 6.55 500 2.88
TLV2373IDGS.B DGS VSSOP 10 80 330 6.55 500 2.88
TLV2373IN N PDIP 14 25 506 13.97 11230 4.32
TLV2373IN.A N PDIP 14 25 506 13.97 11230 4.32
TLV2374ID D SOIC 14 50 507 3940 4.32
TLV2374ID.A D SoIC 14 50 507 3940 4.32
TLV2374ID.B D SoIC 14 50 507 3940 4.32
TLV2374IN N PDIP 14 25 506 13.97 11230 4.32
TLV2374IN.A N PDIP 14 25 506 13.97 11230 4.32
TLV2374IN.B N PDIP 14 25 506 13.97 11230 4.32
TLV2374IPW PW TSSOP 14 90 530 10.2 3600 3.5
TLV2374I1PW.A PW TSSOP 14 90 530 10.2 3600 35
TLV2374IPW.B PW TSSOP 14 90 530 10.2 3600 35

Pack Materials-Page 3
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Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)

TLV2375ID SoIC 16 40 507 8 3940 4.32
TLV2375ID.A D SoIC 16 40 507 8 3940 4.32
TLV2375ID.B D SoIC 16 40 507 8 3940 4.32
TLV2375IN N PDIP 16 25 506 13.97 11230 4.32
TLV2375IN.A N PDIP 16 25 506 13.97 11230 4.32
TLV2375IN.B N PDIP 16 25 506 13.97 11230 4.32
TLV2375IPW PW TSSOP 16 90 530 10.2 3600 35
TLV2375IPW.A PwW TSSOP 16 90 530 10.2 3600 35
TLV23751PW.B PwW TSSOP 16 90 530 10.2 3600 35

Pack Materials-Page 4



PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

. 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.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.

AOWN

)]

INSTRUMENTS
www.ti.com



EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

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.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/K 08/2024

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
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

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

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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

2. This drawing is subject to change without notice.

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

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

5. Reference JEDEC registration MO-187.

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

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

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

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

INSTRUMENTS
www.ti.com




PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

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

e —

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

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MS-012, variation AB.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

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

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

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

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

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

i3 TExas
INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

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

IR0

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

4220718/A 09/2016

NOTES: (continued)

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

i3 TExas
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
w3 TExas
INSTRUMENTS
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DGS0010A I

PACKAGE OUTLINE
VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

AT SEATING PLANE—— "
PIN 1 1D .
) — 8X|0.5 — :
10 [05] 1)
= T ]
— 2X
[
1 | m
===
T il
29 T T (4 [0.1® [c]A® [BO | 41.1 MAX
NOTE 4
T
v/ \
\ J ‘ E 1
h ,l 0.23
e TYP
&SEE DETAIL A 0.13

)

0.4 0.05

DETAIL A
TYPICAL

4221984/A 05/2015

NOTES:

-

s W N

. 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-187, variation BA.

i3 Texas
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EXAMPLE BOARD LAYOUT

DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

10X (1.45)
10X (0.3) j r SYMM (R0.05)
TYP
| ::/
= i

-—— = ——

|

|

|

i 1O SYMM
T == %
8X (0.5) 5 :; :i:]

Li (4.4) !

6

LAND PATTERN EXAMPLE
SCALE:10X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ ) METAL SOLDER MASK\x i OPENING

4 r=— 0.05 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

{ }
=
J 0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4221984/A 05/2015

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.

Texas
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EXAMPLE STENCIL DESIGN
DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

YMM (R0.05) TYP

T1OX(1.45)T S

10x<0.3)L ¢

1 ‘ |
== | v
b | ——]

|
)

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

4221984/A 05/2015

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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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/B  12/2023

NOTES:

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

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

4220204/B 12/2023

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

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
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
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

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

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

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

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

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

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

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

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

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

4214825/C 02/2019

NOTES: (continued)

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

9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
035 (9,00) 7
5
[ ™M ;
0.260 (6,60)
0.240 (6,10)
° ‘
P8 S WS I Wy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T o 38)
\ 0.200 (5,08) MAX TGouge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM
0.100 (2,54) O 430 (10, 92
MAX
0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
4040082/E  04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6

(D Joa[ch~ =

PIN 1— ‘
INDEX AREA
(1L
_ 6 }
2X !
3.05 1
2.75 I
5 !
X
|
|
T |
4 |
I
6X 822 \S /) f\gj/J
& Jo20]c|a[B] X 15 Vol 000 TP
1.45
0.90
GAGE PLANE
f

e L L \ T
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214840/G 08/2024

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

J

SYMM

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214840/G 08/2024

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
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— BX(L1) = ¢
1 | ‘ -
6X (0.6) ! ‘ |
f 4 [ + ®
| |
‘ SYMM
[ ‘ et
2X(0.95) |
L T ‘ T
R -

(R0.05) TYP / 2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4214840/G 08/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

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

NOTE 4

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

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

SMALL OUTLINE PACKAGE

e

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

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

4220202/B 12/2023

NOTES: (continued)

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

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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