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FAMILY OF MICROPOWER RAIL-TO-RAIL OUTPUT
OPERATIONAL AMPLIFIERS

FEATURES DESCRIPTION
® BiMOS Rail-to-Rail Output The TLV27Lx single supply operational amplifiers
® Input Bias Current ... 1 pA provide rail-to-rail output capability. The TLV27Lx takes
® High Wide Bandwidth . . . 160 kHz the minimum operating supply voltage down to 2.7 V
. over the extended industrial temperature range, while
o
High Slew Rate . .. 0.1 Vjus adding the rail-to-rail output swing feature. The
® Supply Current . .. 7 uA (per channel) TLV27Lx also provides 160-kHz bandwidth from only
® Input Noise Voltage . . . 89 nV//Hz 7 uA. The maximum recommended supply voltage is
® Supply Voltage Range . .. 2.7 Vto 16 V 16V, which allows the devices to be operated from
e Specified Temperature Range (£8-V supplies down to +£1.35 V) two rechargeable cells.

- -40°C to 125°C . . . Industrial Grade
- 0°C to 70°C . . . Commercial Grade

The rail-to-rail outputs make the TLV27Lx good
upgrades for the TLC27Lx family—offering more

® Ultra-Small Packaging bandwidth at a lower quiescent current. The TLV27Lx
- 5 Pin SOT-23 (TLV27L1) offset voltage is equal to that of the TLC27LxA variant.
Their cost effectiveness makes them a good alternative

APPLICATIONS to the TLC/V225x, where offset and noise are not of

premium importance.
® Portable Medical

® Power Monitoring
® Low Power Security Detection Systems
® Smoke Detectors

The TLV27L1/2 are available in the commercial
temperature range to enable easy migration from the
equivalent TLC27Lx. The TLV27L1 is not available with
the power saving/performance boosting programmable
pin 8.

The TLV27L1 is available in the small SOT-23 package
—something the TLC27(L)1 was not—enabling
performance boosting in a smaller package. The
TLV27L2 is available in the 3mm x 5mm MSOP,
providing PCB area savings over the 8-pin SOIC and

8-pin TSSOP.
SELECTION GUIDE

DEVICE Vs lg/ch Vicr Vio s GBW | SLEW RATE | Vp,1kHz

[\ [nA] vl [mV] [PA] [MHz] [V/ius] [nV/Hz]
TLV27Lx 2.710 16 11 -0.210 Vg+1.2 5 60 0.18 0.06 89
TLV238x 2.710 16 10 -0.2 to Vg-0.2 45 60 0.18 0.06 920
TLC27Lx 41016 17 -02toVg-1.5 | 10/5/2 60 0.085 0.03 68
OPAX349 181055 2 -0.2t0 Vg+0.2 10 10 0.070 0.02 300
OPAX347 231055 34 -0.2t0 Vg+0.2 6 10 0.35 0.01 60
TLC225x 271016 | 625 0toVg-1.5 | 1.5/0.85 60 0.200 0.02 19

NOTE: All dc specs are maximums while ac specs are typicals.

A 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.

PRODUCTION DATA information is current as of publication date. Copyright © 2001-2012, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments i
dard warranty. Production p ing does not ily include b
testing of all parameters. TEXAS
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PACKAGE/ORDERING INFORMATION

PACKAGE SPECIFIED
PRODUCT PACKAGE CODE SYMBOL | TEMPERATURE | ORDER NUMBER | TRANSPORT MEDIA
RANGE
TLV27L1CD Tube
TLV27L1CD SoIc-8 D 27V1C TLV27L1CDR Tape and Reel
0°Ct070°C TLV27L1CDBVR
TLV27L1CDBV SOT-23 DBV VBIC VRN Tape and Reel
TLV27L11D Tube
TLvarLiib Soic-8 D 27Vl TLV27L1IDR Tape and Reel
~40°C10125°C TLV27L1IDBVR
TLV27L1IDBV SOT-23 DBV VBII VTR Tape and Reel
j ] TLV27L2CD Tube
TLV27L2CD soIC-8 D 27V2C 0°C to 70°C 3TL300m T
TLV27L2ID Tube
TLV27L2ID soIC-8 D 27v2l —40°C to 125°C VT Taos and oo

absolute maximum ratings over operating free-air temperature (unless otherwise noted)t

SUPPIY VORAGE, Vg . oottt e e e 16.5V
Input voltage, V| (SEE NOtE 1) . ..o e e e Vs
OUIPUL CUITENE, I« oo e e e e e e e e e e 100 mA
Differential iINput VORAGE, VD . - . oo e Vs
Continuous total power dissipation . ...........c.c.iiiiiii i See Dissipation Rating Table
Maximum junction temperature, T . ... ... 150°C
Operating free-air temperature range, Ta: C suffix . ... oo i 0°C to 70°C

Fsuffix . ... -40°C to 125°C
Storage temperature range, Totg - -« o v et —65°C to 125°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ........... ...t iiiiina... 300°C

1 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.

NOTE 1: Relative to GND pin.

DISSIPATION RATING TABLE

PACKAGE 04c 04 Ta<25°C T = 85°C
(°C/W) (°C/W) | POWER RATING | POWER RATING

D (8) 38.3 176 710 mW 370 mW

DBV (5) 55 324.1 385 mW 201 mW

DBV (6) 55 294.3 425 mW 221 mW

recommended operating conditions

MIN MAX | UNIT
Supolv vol Dual supply +1.35 18 v
tage, -
upply voltage, (Vs) Single supply 2.7 16
Input common-mode voltage range -0.2 Vg-1.2 \%
C-suffix 0 70
Operating free-air temperature, Tp - °C
I-suffix -40 125
i
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electrical characteristics at recommended operating conditions, Vg =2.7 V, 5V, and 10 V (unless
otherwise noted)

dc performance

PARAMETER TEST CONDITIONS Tat MIN TYP MAX | UNIT
v | . | 25°C 0.5 5 v
10 nput offset voltage Vic = Vg/2, Vo =Vsg/2, m
RL = 100 kO, Rg=500Q Full range !
[ViV7Te) Offset voltage drift 25°C 1.1 uv/°C
. , Vic=0VtoVg-1.2V, 25°C 71 86
CMRR Common-mode rejection ratio dB
ject I Rs =50 Q Full range 70
Vg=2.7V, 25°C 80 100
A Large-signal differential voltage Vo(PP)=Vs/2, 5V | Full range 77 B
VD amplification RL = 100 kQ 25°C 77 82
Vg=145V
Full range 74
t Full range is -40°C to 125°C for | suffix.
input characteristics
PARAMETER TEST CONDITIONS Ta MIN TYP MAX | UNIT
<25°C 1 60
lio Input offset current <70°C 100 pA
Vic = Vg/2, Vo = Vg/2, <125°C 1000
R = 100 kQ, Rs =50 Q <25°C 1 60
Iis Input bias current <70°C 200 pA
<125°C 1000
Ti(d) Differential input resistance 25°C 1000 GQ
Cic Common-mode input capacitance f=1kHz 25°C 8 pF
power supply
PARAMETER TEST CONDITIONS Tat MIN TYP MAX | UNIT
a 25°C 7 11
I i t t h | Vo = Vs/2 A
Q uiescent current (per channel) o =Vsg/ Full range 16 u
- _ Vg=27Vto16V,  Noload, 25°C 74 82
PSRR  Power supply rejection ratio (AVg/AV,p) Vig = Vg/2 V Full range 20 dB
t Full range is -40°C to 125°C for | suffix.
i
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electrical characteristics at recommended operating conditions, Vg = 2.7 V, 5V, and +5 V (unless
otherwise noted) (continued)

output characteristics

PARAMETER TEST CONDITIONS Tat MIN TYP MAX | UNIT

25°C 160 200
Vs =27V Full range 220
= 25°C 85 120
|\g(L:= 1\/(%21’1'“ Vs=5V Full range 200
25°C 50 120

Vo Output voltage swing from rail Vg=15V Full range 150 mV
25°C 420 800
Vic = Vg/2, Vs =5V Full range 900
loL =500 pA 25°C 200 400
Vs =25V Full range 500

lo Output current Vo = 0.5V from rail Vg=27V 25°C 400 A

T Full range is —-40°C to 125°C for | suffix.

dynamic performance

PARAMETER TEST CONDITIONS Ta MIN TYP MAX| UNIT
GBP  Gain bandwidth product R =100kQ, C =10pF, f=1kHz 25°C 160 kHz
25°C 0.06
) . Vopp =1V, RL=100kQ, e
SR Slew rate at unity gain CL = 50 pF 40°C 0.05 V/us
125°C 0.8
Om Phase margin RL=100kQ, Cp=50pF 25°C 62 °
I VistEP)pp=1V, Ay= -1, Rise . 62
ts Settling time (0.1%) CL = 50 pF, R.=100kQ [Fal 25°C ” us
noise/distortion performance
PARAMETER TEST CONDITIONS Ta MIN TYP MAX | UNIT
Vi Equivalent input noise voltage f=1kHz 25°C 89 nVAHz
In Equivalent input noise current f=1kHz 25°C 0.6 fANHZ
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TYPICAL CHARACTERISTICS

Table of Graphs

FIGURE
Vio Input offset voltage vs Common-mode input voltage 1,2,3
lis/lio Input bias and offset current vs Free-air temperature 4
VoH High-level output voltage vs High-level output current 57,9
VoL Low-level output voltage vs Low-level output current 6,8, 10
| a vs Supply voltage 11
iescent current
Q u Y vs Free-air temperature 12
Supply voltage and supply current ramp up 13
Avbp Differential voltage gain and phase shift vs Frequency 14
GBP Gain-bandwidth product vs Free-air temperature 15
Om Phase margin vs Load capacitance 16
CMRR Common-mode rejection ratio vs Frequency 17
PSRR  Power supply rejection ratio vs Frequency 18
Input referred noise voltage vs Frequency 19
SR Slew rate vs Free-air temperature 20
Vopp) Peak-to-peak output voltage vs Frequency 21
Inverting small-signal response 22
Inverting large-signal response 23
Crosstalk vs Frequency 24
INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE
vs Vs vs
COMMON-MODE INPUT VOLTAGE COMMON-MODE INPUT VOLTAGE 200g:OMMON-MODE INPUT VOLTAGE
2000 2000
\ \ T T \ \
1500 L Vs=27V / 1500l Vs=27V I 1500 | Vs =15 Vdc
< Ta =25°C l < Ta = 25°C I < Ta = 25°C
T 1000 T 1000 T 1000 v
/ g / g A
£ 500 £ 500 S 500 7
s S > S A
] 0 - 3 0 3 0 7
= -500 < -500 o - -500
2 —
< 1000 = _1000 £ -1000 [
= [} Q
> -1500 > -1500 >"-1500
-2000 -2000 -2000
0 0.5 1 15 2 25 3 005 1 15 2 25 3 35 4 45 5 -52 -36 -2 -04 12 28 4.4
Vic - Common-Mode Input Voltage - V Vic - Common-Mode Input Voltage - V V\c - Common-Mode Input Voltage - V
Figure 1 Figure 2 Figure 3
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TYPICAL CHARACTERISTICS

INPUT BIAS AND INPUT

OFFSET CURRENT HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
Vs Vs vs
FREE-AIR TEMPERATURE 5HIGH-LEVEL OUTPUT CURRENT ] LOW-LEVEL OUTPUT CURRENT
el e . D T ey *Ce=v T[T
5 = L
13 Vic=25 o 3 N -40°C. | > 4 125°C I I
z 80 yo-25 2 AN\ o RENATNIN
5 <0 s 2 \\\‘\ - g e 70°C
B 960 / 5 1 \‘\‘\‘\ \ s | ) ~f / /
T [=3 -
55 /| E AN 25 FR AN/
Egs0 7 = LR % 3 0C 1/ / 70/
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og 0 7 3 \ \ \ S 4
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10 /”,' > >o
-5 -
025 45 65 85 105 125 01234567 89101112131415 %0 1206456786 910112131415
Ta - Free-Air Temperature - °C loH - High-Level Output Current - mA loL - Low-Level Output Current - mA
Figure 4 Figure 5 Figure 6
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs vs vs
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT , 7HIGH-LEVEL OUTPUT CURRENT
5 — 5 . . T
| | Vg=5V Vs=5V I ’ I | Vg=27V
> 45 45 +—t > 24
. -40°C >, 125°C I I I . -40°C
¢ o ) 1 o 241 — ooC
g NN 3 we J )Y J 1] £ DN
s 35 \ = 25°C g 35 Y / S g \ — 25°C
=, AN | S G asc / 5 AN\ X
3 NN o 5 Y / £ 15 70°C |
3 25 \ 70°C _| £ 25F— ocC / S \ \ X/
ER A\ X s Ll 5 \
4 \ W\ N : // < o9
-é1 15 $ 15 /, /1/4 -5’ \
r 125°C \ \ \ 5 // I o6 125°C
' 1 11 n / -40°C P
>5 05 3 05 —— S 03
0 LA =, | [ 0
0 05 1 15 2 25 3 35 4 45 5 005 115 2253 35 445 555 6 0 02 04 06 08 1 12 14
loH - High-Level Output Current - mA loL - Low-Level Output Current - mA loH - High-Level Output Current - mA
Figure 7 Figure 8 Figure 9

LOW-LEVEL OUTPUT VOLTAGE

QUIESCENT CURRENT

QUIESCENT CURRENT
Vs

vs vs
LOW-LEVEL OUTPUT CURRENT SUPPLY VOLTAGE FREE-AIR TEMPERATURE
27 . . .
ey T T o ]

24 ; 7 — <
> 125°C <
L 2 ey T e :

°C N N
S 25°C / / 5 ° \ N 3
5 15 — o —40°C 25°C o
2 [ 7\ / 4 0°C g 4
S 12 0°C / g 3
E /) / / g 3 g s
5 09 7 777 7 <) o
: /| g L2 o2
Z o6 A G )
- 7~ = =
'a, 0.3 ” -40°C 1 1
> 0 | | 0 0
0 02 04 06 08 1 12 14 0 2 4 6 8 10 12 14 16 -40-25-10 5 20 35 50 65 80 95 110 125
loL - Low-Level Output Current - mA Vs - Supply Voltage - V Ta - Free-Air Temperature - °C
Figure 10 Figure 11 Figure 12
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TYPICAL CHARACTERISTICS

DIFFERENTIAL VOLTAGE GAIN
AND PHASE SHIFT

www.ti.com

SUPPLY VOLTAGE AND vs
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Figure 13 Figure 14
GAIN-BANDWIDTH PRODUCT PHASE MARGIN COMMON-MODE REJECTION RATIO
Vs Vs Vs
FREE-AIR TEMPERATURE LOAD CAPACITANCE FREQUENCY
170 80 T T TTTT Q 120 TTTTT T 1T
. Vg=5V 1110 Vg=5V
I | - 70 P~ RL = 100 kQ g Th - 25°C
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Figure 15 Figure 16 Figure 17
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10 100 1k 10k 100k 1M 1 10 100 1k 10k 100k -40-25-10 5 20 35 50 65 80 95 110125
f - Frequency - Hz f - Frequency - Hz Ta - Free-air Temperature - °C
Figure 18 Figure 19 Figure 20
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TYPICAL CHARACTERISTICS

PEAK-TO-PEAK OUTPUT VOLTAGE INVERTING SMALL-SIGNAL
vs RESPONSE
FREQUENCY 2 T T T
16 =
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Figure 21
CROSSTALK
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Figure 23 Figure 24
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APPLICATION INFORMATION

offset voltage
The output offset voltage (Vo) is the sum of the input offset voltage (V,p) and both input bias currents (I;g) times the
corresponding gains. The following schematic and formula can be used to calculate the output offset voltage:

Rr

Figure 25. Output Offset Voltage Model

general configurations
When receiving low-level signals, limiting the bandwidth of the incoming signals into the system is often required. The
simplest way to accomplish this is to place an RC filter at the noninverting terminal of the amplifier (see Figure 26).

" i v R
O _ [14+_F (;)
VI RG 1 + sR1C1

Vpp/2
Vo I
f_3dB = 27RiCH

o ct =

Figure 26. Single-Pole Low-Pass Filter

If even more attenuation is needed, a multiple pole filter is required. The Sallen-Key filter can be used for this task.
For best results, the amplifier should have a bandwidth that is 8 to 10 times the filter frequency bandwidth. Failure

to do this can result in phase shift of the amplifier.

c1
| R1=R2=R
\ Ci=C2=C
Q = Peaking Factor

(Butterworth Q = 0.707)
V| + ]
R1 R2 _ f_3 dB = 2:RC

I“
—= Rg = Rg
RF 2_ L )
Rg Q
Vpp/2

Figure 27. 2-Pole Low-Pass Sallen-Key Filter
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APPLICATION INFORMATION

circuit layout considerations

To achieve the levels of high performance of the TLV27Lx, follow proper printed-circuit board design techniques. A
general set of guidelines is given in the following.

Ground planes—It is highly recommended that a ground plane be used 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-uF ceramic
capacitor on each supply terminal. It may be possible to share the tantalum among several amplifiers
depending on the application, but a 0.1-uF ceramic capacitor should always be used on the supply terminal
of every amplifier. In addition, the 0.1-uF capacitor should be placed as close as possible to the supply
terminal. As this distance increases, the inductance in the connecting trace makes the capacitor less
effective. The designer should strive for distances of less than 0.1 inches between the device power
terminals and the ceramic capacitors.

Sockets—Sockets can be used but are not recommended. The additional lead inductance in the socket pins
will often lead to stability problems. Surface-mount packages soldered directly to the printed-circuit board
is the best implementation.

Short trace runs/compact part placements—Optimum high performance is achieved when stray series
inductance has been minimized. To realize this, the circuit layout should be made as compact as possible,
thereby minimizing the length of all trace runs. Particular attention should be paid to the inverting input of
the amplifier. Its length should be kept as short as possible. This will help 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 extremely low lead inductance of
surface-mount components, the problem with stray series inductance is greatly reduced. Second, the small
size of surface-mount components naturally leads to a more compact layout thereby minimizing both stray
inductance and capacitance. If leaded components are used, it is recommended that the lead lengths be
kept as short as possible.

10
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APPLICATION INFORMATION

general power dissipation considerations

For a given 0, the maximum power dissipation is shown in Figure 28 and is calculated by the following formula:

= Maximum power dissipation of TLV27Lx IC (watts)
Tmax = Absolute maximum junction temperature (150°C)
= Free-ambient air temperature (°C)

6,yc = Thermal coefficient from junction to case
0ca = Thermal coefficient from case to ambient air (°C/W)

1.75

15

1.25

0.75

0.5

0.25

0

MAXIMUM POWER DISSIPATION

vs
FREE-AIR TEMPERATURE
| [ [
\ LDIP‘PacI‘(age‘ Ty =150°C
N, Low-K Test PCB
N \(f A =‘ 107’C/W
‘ ¢ MSOP Package
SOIC Package Low-K Test PCB
" Low-K Test PCB bun = 260°C - —
9,a = 176°C/W
Ny N/
\\\ \/\\
\ \
I~ \\‘\ \\ / \\
- SOT-23 Packa T~ ™
ge I~
Low-K Test PCB ~ =N
0ya = 324°C/W N

-55-40-25-10 5 20 35 50 65 80 95 110 125
Ta - Free-Air Temperature - °C

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

Figure 28. Maximum Power Dissipation vs Free-Air Temperature

b _ (TMAX_TA)
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PACKAGE OPTION ADDENDUM
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)

TLV27L1CD ACTIVE SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 27V1C Samples
TLV27L1CDBVR ACTIVE SOT-23 DBV 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 VBIC Samples
TLV27L1CDBVT ACTIVE SOT-23 DBV 250 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 VBIC

TLV27L1ID ACTIVE SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 27V1l Samples
TLV27L1IDBVR ACTIVE SOT-23 DBV 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 VBII Samples

TLV27L1IDBVRG4 ACTIVE SOT-23 DBV 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 VBII
TLV27L1IDBVT ACTIVE SOT-23 DBV 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 VBII
TLV27L1IDBVTG4 ACTIVE SOT-23 DBV 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 VBII Samples
TLV27L1IDR ACTIVE SoIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 27V1l Samples
TLV27L2CDGK ACTIVE VSSOP DGK 80 RoOHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM BAC
TLV27L2CDGKR ACTIVE VSSOP DGK 2500 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM BAC Samples
TLV27L2CDR ACTIVE SoIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 27V2C Samples
TLV27L2CDRG4 ACTIVE SoIC D 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 27v2C
TLV27L2ID ACTIVE SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 27V2I
TLV27L2IDGK ACTIVE VSSOP DGK 80 ROHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM BAD Samples
TLV27L2IDGKR ACTIVE VSSOP DGK 2500 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM BAD Samples
TLV27L2IDR ACTIVE SoIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 27V2| Samples

® 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.
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OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® 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.

© ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF TLV27L2:

o Automotive : TLV27L2-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 [ KO [+—P1—»
Y R P T
go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O orSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*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)
TLV27L1CDBVR SOT-23 | DBV 5 3000 180.0 9.0 315 | 3.2 14 4.0 8.0 Q3
TLV27L1CDBVT SOT-23 DBV 5 250 180.0 9.0 3.15 3.2 1.4 4.0 8.0 Q3
TLV27L1IDBVR SOT-23 DBV 5 3000 180.0 9.0 3.15 3.2 1.4 4.0 8.0 Q3
TLV27L1IDBVT SOT-23 DBV 5 250 180.0 9.0 3.15 3.2 1.4 4.0 8.0 Q3
TLV27L1IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLV27L2CDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
TLV27L2CDGKR VSSOP DGK 8 2500 330.0 12.4 53 3.4 1.4 8.0 12.0 Q1
TLV27L2CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLV27L2IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
TLV27L2IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
TLV27L2IDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\ /)i\
. 7
~ . /
"~ T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLV27L1CDBVR SOT-23 DBV 5 3000 182.0 182.0 20.0
TLV27L1CDBVT SOT-23 DBV 5 250 182.0 182.0 20.0
TLV27L1IDBVR SOT-23 DBV 5 3000 182.0 182.0 20.0
TLV27L1IDBVT SOT-23 DBV 5 250 182.0 182.0 20.0
TLV27L1IDR SOIC D 8 2500 340.5 336.1 25.0
TLV27L2CDGKR VSSOP DGK 8 2500 358.0 335.0 35.0
TLV27L2CDGKR VSSOP DGK 8 2500 364.0 364.0 27.0
TLV27L2CDR SoIC D 8 2500 340.5 336.1 25.0
TLV27L2IDGKR VSSOP DGK 8 2500 364.0 364.0 27.0
TLV27L2IDGKR VSSOP DGK 8 2500 358.0 335.0 35.0
TLV27L2IDR SOIC D 8 2500 340.5 336.1 25.0
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TUBE
T - Tube
height L - Tube length
W-Tube _| _ _ _ _ _ _ __ _ _ ___ e _____ 1.
i width
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TLV27L1CD D SOoIC 8 75 507 8 3940 4.32
TLV27L1ID D SoIC 8 75 507 8 3940 4.32
TLV27L2CDGK DGK VSSOP 8 80 330 6.55 500 2.88
TLV27L2ID D SOIC 8 75 507 8 3940 4.32
TLV27L2IDGK DGK VSSOP 8 80 330 6.55 500 2.88
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PACKAGE OUTLINE
DBVOOO5A V3 SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

-

26 (D ]otfc
1.45
0.90

PIN 1—
INDEX AREA f/ﬁ
k57 —
3.05
2.75
|
4
o5 | ° 1
5X 0-3 |\ S |
0.2() [c|A[B] L @1) —= ~— 2 1yp

0.00

R s i G— :{f 0.08 TYP
g: Tvprr/ L

— 03 1YP SEATING PLANE

4214839/F 06/2021

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. Refernce JEDEC MO-178.

4. 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.
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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/F 06/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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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/F 06/2021

NOTES: (continued)

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

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o.10 AT

4073329/E 05/06

NOTES: A All linear dimensions are in 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 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO—-187 variation AA, except interlead flash.
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LAND PATTERN DATA

DGK (S—PDSO-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I 7 PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
N ERE
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

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

NOTES:
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated





