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TLC27L1x Low-Power Operational Amplifiers
1 Features In general, many features associated with bipolar

» Input offset voltage drift: typically 0.1uV/month,
including the first 30 days

» Wide range of supply voltages over specified
temperature range:

0°C to 70°C: 3V to 16V

— —40°C to +85°C: 4V to 16V

» Single-supply operation

* Common-mode input voltage range extends below
the negative rail

+ Low noise: 68nV/\VHz, typically at f = 1kHz

« Output voltage range includes negative rail

+ High input impedance: 10'2Q, typical

« ESD-protection circuitry

» Small-outline package option also available in tape
and reel

» Designed-in latch-up immunity

2 Applications

* Smoke and heat detector
* Field transmitter and sensor
— Flow transmitter
— Pressure transmitter
— Temperature transmitter
— Level transmitter
* Motion detector

3 Description

The TLC27L1x operational amplifiers combine a wide
range of input offset-voltage grades with low offset-
voltage drift and high input impedance. In addition,
the TLC27L1x is a low-bias version of the TLC271
programmable amplifier. These devices use the
Texas Instruments silicon-gate LInCMOS technology,
which provides offset-voltage stability far exceeding
the stability available with conventional metal-gate
processes.

Two offset-voltage grades are available (C-suffix and
I-suffix types), ranging from the low-cost TLC27L1
(10mV) to the TLV27L1A (5mV) low-offset version.
The extremely high input impedance and low bias
currents, in conjunction with good common-mode
rejection and supply voltage rejection, make these
devices a good choice for new state-of-the-art designs
as well as for upgrading existing designs.

technology are available in LinCMOS operational
amplifiers, without the power penalties of bipolar
technology. General applications such as transducer
interfacing, analog calculations, amplifier blocks,
active filters, and signal buffering are all easily
designed with the TLC27L1x. The devices also exhibit
low-voltage, single-supply operation, making them
an excellent choice for remote and inaccessible
battery-powered applications. The common-mode
input-voltage range includes the negative rail.

The TLC27L1x incorporate internal electrostatic-
discharge (ESD) protection circuits that prevent
functional failures at voltages up to 2000V as tested
under MIL-STD-883C, Method 3015.2. However,
exercise care when handling these devices because
exposure to ESD can result in the degradation of the
device parametric performance.

The C-suffix devices are characterized for operation
from 0°C to 70°C. The I-suffix devices are
characterized for operation from -40°C to +85°C.

Device Information

PART NUMBER Viomax AT 25°C PACKAGE(")
D (SOIC, 8)
TLC27L1 10mV
P (PDIP, 8)
TLC27L1A 5mV P (PDIP, 8)

(1)  For more information, see Section 10.
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4 Pin Configuration and Functions
D OR P PACKAGE

(TOP VIEW)
OFFSET N1 [] 1 o 8] Voo
IN- [] 2 710 Voo
IN+ [] 3 6[] out
GND [] 4 5[] OFFSET N2

Figure 4-1. D Package,8-Pin SOIC, or P Package, 8-Pin PDIP (Top View)

Table 4-1. Pin Functions

PIN
TYPE |DESCRIPTION
NAME NO.

GND 4 Ground |Ground or negative (lowest) power supply

IN+ 3 Input | Noninverting input

IN— 2 Input | Inverting input

OFFSET N1 1 Input Qn legacy silicon: IN—_offset adjustment pin (bias-select). On new silicon: NC, non
internally connected pin

OFFSET N2 5 Input Qn legacy silicon: IN+_offset adjustment pin (bias-select). On new silicon: NC, non
internally connected pin

ouT 6 Output |Output

Vpp 7,8 Power |Positive (highest) power supply
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5 Specifications
5.1 Absolute Maximum Ratings

Over operating free-air temperature range, unless otherwise noted(")

MIN MAX UNIT

Vpp @ Supply voltage 18 \%
Vip @ Differential input voltage +Vpp \%
V| (any input) Input voltage -0.3 Vpp \%
I Input current 5 mA
lo Output current +30 mA

Duration of short-circuit current at (or less than) T, = 25°C*4) Unlimited

Continuous total power dissipation See Dissipation Ratings
Ta Operating free-air temperature © suffix 0 0 °C

| suffix —40 85

Tstg Storage temperature -65 150 °C

Lead temperature 1.6mm (1/16 inch) from case for 10 seconds 260 °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.

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

(3) Differential voltages are at the IN+ with respect to IN—.

(4) The output is able to be shorted to either supply. Limit temperature, supply voltages, or both to not exceed the maximum dissipation
ratings (see Section 7.1.6).

5.2 Dissipation Ratings

Ta<25°C Ta > 25°C Ta=70°C Ta=85°C
PACKAGE POWER RATING DERATING FACTOR POWER RATING POWER RATING
D 725 mW 5.8 mW/°C 464 mW 377 mW
P 1000 mwW 8 mW/°C 640 mW 520 mW
5.3 Recommended Operating Conditions
MIN MAX UNIT
v Suool it C suffix 3 16 v
u voltage
ep PRl votag I suffix 4 16
Vpp = 5V -0.2 35
Vic Common-mode input voltage \%
Vpp = 10V -0.2 8.5
C suffix 0 +70
Ta Operating free-air temperature °C
| suffix —40 +85
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5.4 Electrical Characteristics, C Suffix

at specified free-air temperature (unless otherwise noted)

TLC27L1C, TLC27L1AC
Vpp = 5V Vpp = 10V
PARAMETER TEST CONDITIONS Ta MIN TYP MAX MIN TYP MAX| UNIT
TLC27L1C, 25°C 1.1 10 1.1 10 mV
Vo =14V, VIC =0V, N R
Rs = 500, R, = 1MQ 0°Cto 70°C 12 12 mV
VioVio Input offset voltage
TLC27L1AC, 25°C 0.9 5 0.9 5 mV
Vo = 1.4V, Vg = 0V, - -
Rs = 50Q, R, = 1MQ 0°Cto 70°C 6.5 6.5 mV
Average temperature 25°C to
ayio coefficient of input offset 70°C 1.1 1 pv/eC
voltage
I Input offset t1) @ Vo =Vpp/2, Vic = Vpp/2 25°C 05 00 05 o0 pA
nput oriset curren = y =
© o Tpoe Tie T Ton 70°C 7 300 8 300| pA
| Inbut bi 0 @ Ve =Ver/2 V. Ve s 25°C 0.6 60 0.7 60 pA
nput bias curren = ,Vic=
® o~ 7o Hie = Top 70°C 40 600 50 600] pA
-0.2to -0.2to -0.2to -0.2to
25°C \Y
v Common-mode input +4 +4.2 +9 +9.2
ICR 3
voltage range(® _ .
0°C to 70°C Ofstg Ofstg v
25°C 3.2 4.1 8 8.9 \%
Vou High-level output voltage |V|p = 100mV, R = 1MQ 0°C 3 41 7.8 8.9 \Y
70°C 3 4.2 7.8 8.9 \Y
25°C 1 50 5 50 mV
VoL Low-level output voltage | V|p = -100mV, Ig_ = OmA 0°C 1 50 5 50 mV
70°C 1 50 5 50 mV
25°C 50 520 50 870 VimV
A Large-signal differential | _ 4y;0) 0°C 50 700 50 1030 Vimv
VD voltage amplification L
70°C 50 380 50 660 VimV
25°C 65 87 65 94 dB
CMRR | Sommon-mode rejection . — v emin 0°C 60 85 60 93 dB
70°C 60 85 60 93 dB
25°C 70 97 70 97 dB
Supply voltage rejection Vpp = 5V to 10V, o
ksvr ratio (AVpp/AV,p) Vo = 1.4V oc 60 97 60 97 B
70°C 60 98 60 98 dB
Offset adjustment pin v, =V legac
liseL) input current sill(iizl;}) bp: legacy 25°C 65 95 nA
(BIAS SELECT)
25°C 10 17 14 23 UA
Ioo Supply current :]/g ;a\gDD/ 2, Vic = Vop/2, 0°C 12 21 18 33 A
70°C 8 14 1" 20 uA

(1) Typical values of input bias current and input offset current less than 5pA determined mathematically.
(2) Values specified by characterization.

(3) This range also applies to each input individually.
(4) AtVpp=5V, Vp=0.25V to 2V; at Vpp = 10V, Vo = 1V to 6V.
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5.5 Operating Characteristics, Vpp = 5V, C Suffix

at specified free-air temperature (unless otherwise noted)

TLC27L1C, TLC27L1AC
PARAMETER TEST CONDITIONS Ta MIN TYP MAX UNIT
25°C 0.03
V|(pp)'= 1V, R|_ = 1MQ, CL = 20pF, 0°C 0.04
see Figure 6-1
70°C 0.03
SR Slew rate at unity gain Vius
25°C 0.03
V|(pp).= 25V, RL = 1MQ, C|_ = 20pF, 0°C 0.03
see Figure 6-1
70°C 0.02
Vi Equivalent input noise voltage |f = 1kHz, Rg = 20Q, see Figure 6-2 25°C 68 nVA~ Hz
25°C 5
Maximum output swing Vo = Von, CL = 20pF, R = 1MQ, o
Bow bandwidth see Figure 6-1 oc 6 kHz
70°C 45
25°C 85
B4 Unity-gain bandwidth V|, =10mV, C_ = 20pF, see Figure 6-3 0°C 100 kHz
70°C 65
25°C 34
Pm Phase margin V,=10mV, f = B4, C_ = 20pF, see Figure 6-3 0°C 36 °
70°C 30
5.6 Operating Characteristics, Vpp = 10V, C Suffix
at specified free-air temperature (unless otherwise noted)
TLC27L1C, TLC27L1AC
PARAMETER TEST CONDITIONS Ta MIN TYP MAX UNIT
25°C 0.05
V|(pp).= 1V, RL = 1MQ, CL = 20pF, 0°C 0.05
see Figure 6-1
70°C 0.04
SR Slew rate at unity gain Vius
25°C 0.04
Vl(pp)_= 5.5V, R_ = 1MQ, C__ = 20pF, 0°C 005
see Figure 6-1
70°C 0.04
Vi Equivalent input noise voltage |f = 1kHz, Rg = 20Q), see Figure 6-2 25°C 68 nVA~ Hz
25°C 1
Maximum output swing Vo = Von, CL = 20pF, R = 1MQ, o
Bowm bandwidth see Figure 6-1 o*c 13 kHz
70°C 0.9
25°C 110
B4 Unity-gain bandwidth V), =10mV, C_ = 20pF, see Figure 6-3 0°C 110 kHz
70°C 90
25°C 38
Pm Phase margin V,=10mV, f = B4, C_ = 20pF, see Figure 6-3 0°C 40 °
70°C 34
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5.7 Electrical Characteristics, | Suffix

at specified free-air temperature (unless otherwise noted)

TLC27L1I
Vpp = 5V Vpp = 10V
PARAMETER TEST CONDITIONS Ta MIN TYP MAX MIN TYP MAX| UNIT
Ve = 1.4V V. oV 25°C 1.1 10 1.1 10 mV
0 = 1.4V, Vic = UV, N
Vio Input offset voltage Rs = 500, R, = IMQ —40°C to 13 13 v
+85°C
Average temperature 25°C to
ayio coefficient of input offset 85°C 1.1 1 pv/eC
voltage
I Input offset t1) @ Vo =Vpp/2, Vic = Vpp/2 25°C 05 00 05 o0 pA
nput oriset curren = s =
' o~ Tppi4 Fie T ToD 85°C 24 1000 26 1000| pA
| Inbut bi 0 @ Ve =Ver/2 V. Ve s 25°C 0.6 60 0.7 60 pA
nput bias curren = , =
® 0~ 7o Hie = 7o 85°C 200 2000 220 2000 pA
-0.2to -0.2to -0.2to -0.2to
25°C Vv
v Common-mode input +4 4.2 +9 +9.2
'R |voltage range® ~40°Cto | -02to 02to
+85°C +3.5 +8.5 v
25°C 3 4.1 8 8.9 \Y
Vou High-level output voltage |V|p = 100mV, R_ = 1MQ —40°C 3 41 7.8 8.9 \Y
85°C 3 4.2 7.8 8.9 Vv
25°C 1 50 5 50 mV
VoL Low-level output voltage | V|p = -100mV, Ig_ = OmA —40°C 1 50 5 50 mV
85°C 1 50 5 50 mV
25°C 50 520 50 870 VimV
Avb Large-signal differential | _ 4p100) _40°C 50 900 50 1550 VimV
voltage amplification
85°C 50 330 50 585 VimVv
25°C 65 87 65 94 dB
CMRR | Common-mode rejection |\, _\, iy ~40°C 60 85 60 93 dB
ratio
85°C 60 85 60 93 dB
25°C 70 97 70 97 dB
Supply voltage rejection Vpp = 5V to 10V, o
KSR | ratio (AVpp/AVio) Vo = 1.4V —40c 60 o7 60 o7 dB
85°C 60 98 60 98 dB
Offset adjustment pin v, =V legac
liseL) input current sill(iizl;}) oo, legacy 25°C 65 95 nA
(BIAS SELECT)
25°C 10 17 14 23 UA
Vo = Vpp/2, Vic = Vpp/2, .
Iop Supply current o load —40°C 16 27 25 43 uA
85°C 17 13 10 18 uA

(1) Typical values of input bias current and input offset current less than 5pA determined mathematically.
(2) Values specified by characterization.

(3) This range also applies to each input individually.
(4) AtVpp=5V, Vp=0.25V to 2V; at Vpp = 10V, Vo = 1V to 6V.
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5.8 Operating Characteristics, Vpp = 5V, | Suffix

at specified free-air temperature (unless otherwise noted)

TLC27L1I
PARAMETER TEST CONDITIONS Ta MIN TYP MAX UNIT
25°C 0.03
V|(pp)'= 1V, R|_ =1MQ, CL = 20pF, _40°C 0.04
see Figure 6-1
85°C 0.03
SR Slew rate at unity gain Vius
25°C 0.03
V|(pp).= 2.5V, R = 1MQ, C, = 20pF, _40°C 0.04
see Figure 6-1
85°C 0.02
Vi Equivalent input noise voltage |f = 1kHz, Rg = 20Q, see Figure 6-2 25°C 68 nVA~ Hz
25°C 5
Maximum output swing Vo = Von, CL = 20pF, R = 1MQ, e
Bow bandwidth see Figure 6-1 40°C kHz
85°C 4
25°C 85
B4 Unity-gain bandwidth V,=10mV, C_ = 20pF, see Figure 6-3 —40°C 110 kHz
85°C 55
25°C 34
Pm Phase margin V,=10mV, f = B4, C_ = 20pF, see Figure 6-3 —40°C 38 °
85°C 28
5.9 Operating Characteristics, Vpp = 10V, | Suffix
at specified free-air temperature (unless otherwise noted)
TLC27L1I
PARAMETER TEST CONDITIONS Ta MIN TYP MAX UNIT
25°C 0.05
V|(pp) =1V, RL =1MQ, CL = 20pF, °
see Figure 6-1 —40°C 0.06
85°C 0.03
SR Slew rate at unity gain Vius
25°C 0.04
V|(pp)_= 5.5V, R_ = 1MQ, C__ = 20pF, —40°C 005
see Figure 6-1
85°C 0.03
Vi Equivalent input noise voltage |f = 1kHz, Rg = 20Q), see Figure 6-2 25°C 68 nVA~ Hz
25°C 1
Maximum output swing Vo = Von, CL = 20pF, R = 1MQ, o
Bowm bandwidth see Figure 6-1 —40°C 14 kHz
85°C 0.8
25°C 110
B4 Unity-gain bandwidth V), =10mV, C_ = 20pF, see Figure 6-3 —40°C 110 kHz
85°C 80
25°C 38
Pm Phase margin V,=10mV, f = B4, C_ = 20pF, see Figure 6-3 —40°C 42 °
85°C 32
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5.10 Typical Characteristics

data at high and low temperatures applicable only within rated operating free-air temperature ranges of the various devices

Table of Graphs

TYPICAL CHARACTERISTIC FIGURE
Vio Input offset voltage Distribution Figure 5-1, Figure 5-2
aVipo Temperature coefficient Distribution Figure 5-3, Figure 5-4
vs High-level output current Figure 5-5, Figure 5-6
VoH High-level output voltage vs Supply voltage Figure 5-7
vs Free-air temperature Figure 5-8
vs Common-mode input voltage Figure 5-9, Figure 5-10
vs Differential input voltage Figure 5-11
VoL Low-level output voltage - -
vs Free-air temperature Figure 5-12
vs Low-level output current Figure 5-13, Figure 5-14
vs Supply voltage Figure 5-15
Avp LarggTSIQDaI differential voltage vs Free-air temperature Figure 5-16
amplification
vs Frequency Figure 5-25, Figure 5-26
lig Input bias current vs Free-air temperature Figure 5-17
lio Input offset current vs Free-air temperature Figure 5-17
V| Maximum input voltage vs Supply voltage Figure 5-18
vs Supply voltage Figure 5-19
Iop Supply current
vs Free-air temperature Figure 5-20
vs Supply voltage Figure 5-21
SR Slew rate PRYY 9 g
vs Free-air temperature Figure 5-22
Bias-select current vs Supply voltage Figure 5-23
Vorr) Maximum peak-to-peak output voltage vs Frequency Figure 5-24
vs Supply voltage Figure 5-27
Om Phase margin vs Free-air temperature Figure 5-28
vs Capacitive load Figure 5-29
Vi Equivalent input noise voltage vs Frequency Figure 5-30
Phase shift vs Frequency Figure 5-25, Figure 5-26
70 70
905 Amplifiers Tested From 6 Wafer Lots 905 Amplifiers Tested From 6 Wafer Lots
Vpp=5V Vpp =10V
60 T, = +25°C 601, = +25°C I
P Package P Package
o\“’ 50 \‘ 50
E 40 g 40
s s
g 3 g 30
§ 20 ] § 20 1]
10 J[— 10 [—
0 — —r 0 I_J —1
-5 -4 -3 -2 A1 0 1 2 3 4 5 -5 -4 -3 -2 -1 1] 1 2 3 4 5
V|0 - Input Offset Voltage - mV V|0 - Input Offset Voltage - mV
Figure 5-1. Distribution of TLC27L1 Figure 5-2. Distribution of TLC27L1
Input Offset Voltage Input Offset Voltage
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5.10 Typical Characteristics (continued)

data at high and low temperatures applicable only within rated operating free-air temperature ranges of the various devices

Percentage of Units - %

70
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Figure 5-3. Distribution of TLC27L1
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Figure 5-4. Distribution of TLC27L1
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loy — High-Level Output Current - mA
Figure 5-5. High-Level Output Voltage
vs
High-Level Output Current

Vo - High-Level Output Voltage - V

Vpp = 100 mV
N T, = +25°C |
™~_ V=16V
\DD
\
\
Vpp=10V
\DD
™~

0

Figure 5-6. High-Level Output Voltage

-5 -10 -15 -20 -25 -30 -35 -40
loy — High-Level Output Current - mA

Vs
High-Level Output Current

Voy — High-Level Output Voltage - V

V)p = 100 mV
1a| Bu=1M2 /]

Th = +25°C /

s S
» /

0 2 4 6 8 10 12 14 16
Vpp - Supply Voltage - V
Figure 5-7. High-Level Output Voltage
vs
Supply Voltage

Voy — High-Level Output Voltage - V

-2.4

-75 -50 -25 O 25 50 75 100 125

Figure 5-8. High-Level Output Voltage
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5.10 Typical Characteristics (continued)

data at high and low temperatures applicable only within rated operating free-air temperature ranges of the various devices
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Figure 5-9. Low-Level Output Voltage
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Common-Mode Input Voltage
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Figure 5-10. Low-Level Output Voltage
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Figure 5-11. Low-Level Output Voltage
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Differential Input Voltage
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Figure 5-12. Low-Level Output Voltage
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Free-Air Temperature
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Figure 5-13. Low-Level Output Voltage
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5.10 Typical Characteristics (continued)

data at high and low temperatures applicable only within rated operating free-air temperature ranges of the various devices
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Figure 5-15. Large-Signal Figure 5-16. Large-Signal
differential Voltage Amplification Differential Voltage Amplification
vs Supply Voltage vs Free-Air Temperature
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Figure 5-17. Input Bias and Input Offset Currents Figure 5-18. Maximum Input Voltage
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Figure 5-19. Supply Current Figure 5-20. Supply Current
vs Vs
Supply Voltage Free-Air Temperature
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5.10 Typical Characteristics (continued)

data at high and low temperatures applicable only within rated operating free-air temperature ranges of the various devices
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Figure 5-23. Bias-Select Current Figure 5-24. Maximum Peak-to-Peak Output Voltage
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Figure 5-25. Large-Signal Differential Voltage Figure 5-26. Large-Signal Differential Voltage
Amplification and Phase Shift Amplification and Phase Shift
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12 Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TLC27L1 TLC27L1A


https://www.ti.com/product/TLC27L1
https://www.ti.com/product/TLC27L1A
https://www.ti.com/lit/pdf/SLOS154
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLOS154C&partnum=TLC27L1
https://www.ti.com/product/tlc27l1?qgpn=tlc27l1
https://www.ti.com/product/tlc27l1a?qgpn=tlc27l1a

13 TEXAS
INSTRUMENTS

www.ti.com

TLC27L1, TLC27L1A
SLOS154C — DECEMBER 1995 — REVISED JULY 2025

5.10 Typical Characteristics (continued)

data at high and low temperatures applicable only within rated operating free-air temperature ranges of the various devices
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Figure 5-29. Phase Margin Figure 5-30. Equivalent Input Noise Voltage
vs Vs
Capacitive Load Frequency
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6 Parameter Measurement Information
6.1 Single-Supply Versus Split-Supply Test Circuits

Because the TLC27L1 is optimized for single-supply operation, circuit configurations used for the various tests
often present some inconvenience since the input signal, in many cases, is offset from ground. Avoid this
inconvenience by testing the device with split supplies and the output load tied to the negative rail. The following
figures show a comparison of single-supply versus split-supply test circuits. The use of either circuit gives the
same result.

Voo Vop.
Vo Vo
Vv v
: cL I:‘L ! CL RL
- - VDD—
(a) SINGLE SUPPLY (b) SPLIT SUPPLY
Figure 6-1. Unity-Gain Amplifier
2kQ 2kQ
Voo Voo,
20 Q
- e
1/2 Vpp M —— V, —— V,
+
20Q
20 Qi 20 Q
= - - VDD—
(a) SINGLE SUPPLY (b) SPLIT SUPPLY
Figure 6-2. Noise-Test Circuit
10 kQ 10 kQ
VDD VDD+
100 Q 100 Q
\/ B Vi A4
VO VO
12Vpp ———— +
— — — VDD7
(a) SINGLE SUPPLY (b) SPLIT SUPPLY
Figure 6-3. Gain-of-100 Inverting Amplifier
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6.2 Input Bias Current

Because of the high input impedance of the TLC27L1 operational amplifier, attempts to measure the input bias
current can result in erroneous readings. The bias current at normal ambient temperature is typically less than
1pA, a value that is easily exceeded by leakages on the test socket. Two suggestions are offered to avoid
erroneous measurements:

1. Isolate the device from other potential leakage sources. Use a grounded shield around and between the
device inputs (see Figure 6-4). Leakages that can otherwise flow to the inputs are shunted away.

2. Compensate for the leakage of the test socket by actually performing an input bias current test (using a
picoammeter) with no device in the test socket. The actual input bias current can then be calculated by
subtracting the open-socket leakage readings from the readings obtained with a device in the test socket.

Many automatic testers as well as some bench-top operational amplifier testers use the servo-loop technique
with a resistor in series with the device input to measure the input bias current (the voltage drop across the
series resistor is measured and the bias current is calculated). This method requires that a device be inserted
into the test socket to obtain a correct reading; therefore, an open-socket reading is not feasible using this

method.
eo00

V=V

Figure 6-4. Isolation Metal Around Device Inputs (P package)

6.3 Low-Level Output Voltage

To obtain low-level supply-voltage operation, some compromise is necessary in the input stage. This
compromise results in the device low-level output voltage being dependent on both the common-mode input
voltage level as well as the differential input voltage level. When attempting to correlate low-level output readings
with those quoted in the electrical specifications, observe these two conditions. If conditions other than these are
to be used, see the Typical Characteristics in Section 5.10.

6.4 Input Offset Voltage Temperature Coefficient

Erroneous readings often result from attempts to measure the temperature coefficient of input offset voltage.
This parameter is actually a calculation using input offset voltage measurements obtained at two different
temperatures. When one (or both) of the temperatures is less than freezing, moisture is able to collect on
both the device and the test socket. This moisture results in leakage and contact resistance that potentially
causes erroneous input offset voltage readings. The isolation techniques previously mentioned have no effect
on the leakage because the moisture also covers the isolation metal, thereby rendering the techniques useless.
Perform these measurements at temperatures greater than freezing to minimize error.
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6.5 Full-Power Response

Full-power response, the frequency above which the operational amplifier slew rate limits the output voltage
swing, is often specified two ways: full-linear response and full-peak response. The full-linear response is
typically measured by monitoring the distortion level of the output while increasing the frequency of a sinusoidal
input signal. When the output shows significant distortion, the input frequency is noted as the full-linear
bandwidth. The full-peak response is defined as the maximum output frequency, without regard to distortion,
at which the full peak-to-peak output swing is maintained. When the output frequency is greater than the
full-peak response bandwidth, or maximum output-swing bandwidth, the full peak-to-peak output swing cannot
be maintained.

Because there is no industry-wide accepted value for significant distortion, the full-peak response is specified in
this data sheet, and is measured using the circuit in Figure 6-1. The initial setup involves the use of a sinusoidal
input to determine the maximum peak-to-peak output of the device (the amplitude of the sinusoidal wave is
increased until clipping occurs). The sinusoidal wave is then replaced with a square wave of the same amplitude.
The frequency is then increased until the maximum peak-to-peak output can no longer be maintained (Figure
6-5). A square wave allows a more accurate determination of the point at which the maximum peak-to-peak
output is reached.

/Sl A A

(a) f = 100 Hz (b) Boy > f > 100 Hz (€) f=Boy (d) > Bgy

Figure 6-5. Full-Power-Response Output Signal
6.6 Test Time

Inadequate test time is a frequent problem, especially when testing CMOS devices in a high-volume, short-test-
time environment. Internal capacitances are inherently higher in CMOS than in bipolar and BiFET devices and
require longer test times than bipolar and BiFET devices. The problem becomes more pronounced with reduced
supply levels and lower temperatures.
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7 Application and Implementation

Note

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

7.1 Application Information
7.1.1 Single-Supply Operation

While the TLC27L1 performs well using dual power supplies (also called balanced or split supplies), the design
is optimized for single-supply operation. This optimization includes an input common-mode voltage range that
encompasses ground as well as an output voltage range that pulls down to ground. The supply voltage range
extends down to 3V (C-suffix types), thus allowing operation with supply levels commonly available for TTL and
HCMOS. For maximum dynamic range, 16V single-supply operation is recommended.

VDD

—————
R4

R1

Vi \

R2
——e¢— Vg
. 7
R3

Vier = Voo Ri+R3

V —e
REF o l c
0.01 uF
R4
B i Vo= (Vger - V) R2 + Viger

Figure 7-1. Inverting Amplifier With Voltage Reference

Many single-supply applications require that a voltage be applied to one input to establish a reference level that
is above ground. A resistive voltage divider is typically sufficient to establish this reference level (see Figure
7-1). The low-input bias-current consumption of the TLC27L1 permits the use of very large resistive values to
implement the voltage divider, thus minimizing power consumption.

The TLC27L1 works well in conjunction with digital logic; however, when powering both linear devices and digital
logic from the same power supply, take the following recommended precautions:

1. Power linear devices from separate bypassed supply lines (see Figure 7-2); otherwise, linear device supply
rails potentially fluctuate as a result of voltage drops caused by high switching currents in the digital logic.

2. Use proper bypass techniques to reduce the probability of noise-induced errors. Single capacitive
decoupling is often adequate; however, RC decoupling is probably necessary in high-frequency applications.
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ouT Logic Logic Logic -~ SP:;\:)EI;
l l ! \
(a) COMMON SUPPLY RAILS
[ I I :
out —< ;| ES Logic Logic Logic = g:;"pel;
\ l l T \

(b) SEPARATE BYPASSED SUPPLY RAILS (preferred)

Figure 7-2. Common Versus Separate Supply Rails

7.1.2 Input Characteristics

The TLC27L1 is specified with a minimum and a maximum input voltage that, if exceeded at either input,
possibly causes the device to malfunction. Exceeding this specified range is a common problem, especially in
single-supply operation. The lower range limit includes the negative rail, while the upper range limit is specified
at Vpp — 1V at Ty = 25°C and at Vpp — 1.5V at all other temperatures.

The use of the polysilicon-gate process and the careful input circuit design gives the legacy TLC27L1 very
good input offset voltage drift characteristics relative to conventional metal-gate processes. Offset voltage drift in
CMOS devices is highly influenced by threshold voltage shifts caused by polarization of the phosphorus dopant
implanted in the oxide. Placing the phosphorus dopant in a conductor (such as a polysilicon gate) alleviates
the polarization problem, thus reducing threshold voltage shifts by more than an order of magnitude. The offset
voltage drift with time is calculated to be typically 0.1uV/month, including the first month of operation.

The legacy TLC27L1 previously offered external input-offset null control. Migration from the legacy 150mm
LinCMOS process to a 300mm diameter wafer process has brought associated improvements to input offset
voltage precision, eliminating the need for the offset adjustment or "bias select" pins. These pins are non-
internally-connected on new silicon devices, and can be left floating or biased to a fixed voltage. The new
silicon also features improved slew rate, supply-voltage rejection ratio, and voltage noise. However, this change
does introduce a new crossover region, where shifts in input offset (typically 300uV—400uV) occur as the input
common-mode voltage approaches the Vpp rail. Figure 7-3 and Figure 7-4 plot the mean and standard deviation
of this characteristic at various temperatures for a 10V supply.

0.4 0.4
— Y, Ta=25°C — u, Ta=25°C
0381 | Ta=l40°C 0381 1= 125C
03 pxc, Ta=25°C 03 ptc, Ta=25°C
0.25 pzc, Ta=-40°C 0.25 pto, Ta = 125°C
Z 02 2 02
2 0.15 o 0.15
© @
5 01 £ 01
2 0.05 2 005
g 2 o
=
@) 7 o
-0.05 -0.05
0.1 0.1
0.15 0.15
0.2 0.2
5 4 3 2 1 0 1 2 3 4 5 5 4 3 2 4 0 1 2 3 4 5
Input Common-Mode Voltage (V) Input Common-Mode Voltage (V)
Figure 7-3. Offset Voltage vs Input Common-mode | Figure 7-4. Offset Voltage vs Input Common-mode
Voltage Voltage
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Because of the extremely high input impedance and resulting low bias-current requirements, the TLC27L1 is
an excellent choice for low-level signal processing. However, leakage currents on printed-circuit boards and
sockets sometimes easily exceed bias-current requirements and cause a degradation in device performance. As
best practice, include guard rings around inputs (similar to those of Figure 6-4 in the Parameter Measurement
Information section). Drive these guards from a low-impedance source at the same voltage level as the
common-mode input (see Figure 7-5).

7.1.3 Noise Performance

The noise specifications in operational amplifier circuits are greatly dependent on the current in the first-stage
differential amplifier. The low input bias-current requirements of the TLC27L1 result in a very low noise current,
which is insignificant in most applications. This feature makes the devices especially favorable over bipolar
devices when using values of circuit impedance greater than 50kQ because bipolar devices exhibit greater noise

currents.
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(a) NONINVERTING AMPLIFIER (b) INVERTING AMPLIFIER (c) UNITY-GAIN AMPLIFIER

Figure 7-5. Guard-Ring Schemes

7.1.4 Feedback

Operational amplifier circuits almost always employ feedback, and because feedback is the first prerequisite for
oscillation, caution is appropriate. Most oscillation problems result from driving capacitive loads and ignoring
stray input capacitance. A small-value capacitor connected in parallel with the feedback resistor is an effective
remedy (see Figure 7-6). The value of this capacitor is optimized empirically.

B v

—— V

i

Figure 7-6. Compensation for Input Capacitance

7.1.5 Electrostatic Discharge Protection

The TLC27L1 incorporates an internal electrostatic-discharge (ESD) protection circuit that prevents functional
failures at voltages up to 2000V as tested under MIL-STD-883C, Method 3015.2. However, exercise care when
handling these devices as exposure to ESD potentially results in the degradation of the device parametric
performance. The protection circuit also causes the input bias currents to be temperature dependent and have
the characteristics of a reverse-biased diode.
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7.1.6 Latch-Up

CMOS devices are susceptible to latch-up due to inherent parasitic thyristors. With this in mind, the TLC27L1
inputs and output are designed to withstand —100mA surge currents without sustaining latch-up. However, use
best practices to reduce the chance of latch-up whenever possible. Do not forward bias internal-protection
diodes. Do not exceed the supply voltage by more than 300mV for applied input and output voltages.
Exercise care when using capacitive coupling on pulse generators. Shunt supply transients by using decoupling
capacitors (0.1uF typical) located across the supply rails as close to the device as possible.

The current path established if latch-up occurs is typically between the positive supply rail and ground, and is
triggered by surges on the supply lines, voltages on either the output or inputs that exceed the supply voltage, or
both. After latch-up occurs, the current flow is limited only by the impedance of the power supply and the forward
resistance of the parasitic thyristor and typically results in the destruction of the device. The chance of latch-up
occurring increases with increasing temperature and supply voltages.

7.1.7 Output Characteristics

The output stage of the TLC27L1 is designed to sink and source relatively high amounts of current (see also
Section 5.10). If the output is subjected to a short-circuit condition, the high-current capability is able to cause
device damage under certain conditions. Output current capability increases with supply voltage (see Figure
7-7).

+25V

Vo

A T, = +25°C
b f=1kHz
Viem =1V

-25V

Figure 7-7. Test Circuit for Output Characteristics

All operating characteristics of the TLC27L1 were measured using a 20pF load. The devices drive higher
capacitive loads. However, as output load capacitance increases, the resulting response pole occurs at lower
frequencies, thereby causing ringing, peaking, or even oscillation (see Figure 7-8). In many cases, adding some
compensation in the form of a series resistor in the feedback loop alleviates the problem.

— R

(a) C, = 20 pF, R, = NO LOAD (b) C, = 260 pF, R, = NO LOAD (c) C, = 310 pF, R, = NO LOAD
Figure 7-8. Effect of Capacitive Loads in Low-Bias Mode

Although the TLC27L1 possesses excellent high-level output voltage and current capability, methods are
available for boosting this capability, if needed. The simplest method involves the use of a pullup resistor (Rp)
connected from the output to the positive supply rail (see Figure 7-9). There are two disadvantages to using this
circuit. First, the NMOS pulldown transistor must sink a comparatively large amount of current. In this circuit, the
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pulldown transistor behaves like a linear resistor with an on-resistance between approximately 60Q and 180Q,
depending on how hard the operational amplifier input is driven. With very low values of Rp, a voltage offset
from OV at the output occurs. Secondly, pullup resistor Rp acts as a drain load to the pulldown resistor, and the
gain of the operational amplifier is reduced at output voltage levels where the corresponding pullup resistor is not
supplying the output current.

VDD - VO

le+1 + Ip
Ip = Pull-up current required

by the operational amplifier
(typically 500 mA).

R1

Figure 7-9. Resistive Pullup Resistor to Increase Vgy

7.1.8 Typical Applications
10 kQ

10 kQ
0.016 F

Low Pass

High Pass

5 kQ

L 2 Band Pass
R = 5 kQ(3/d-1)

= (see Note A)

Figure 7-10. State-Variable Filter
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VDD
Vi
VI
S1 c X1
A TLC4066 1
Cc 9 kQ
S2 X2 Analog
A Switch

1kQ

Figure 7-11. Amplifier With Digital-Gain Selection

5V
> TLC27L1
500kQ —— Vor
ANV =
v GND
>
£ 500kQ
* Vo2
1 TLC27L1
500kQ
0.1uF —— 500k
GND
N
GND  GND
Figure 7-12. Multivibrator
10kQ
NN
VDD
20kQ
Vi — W
Vo
+
TLC27L1 100k
N
GND GND GND
Figure 7-13. Full-Wave Rectifier
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10 kQ
VDD
100 kQ
Set +
100 kQ TLC27L1 ———
Reset
33Q =

Figure 7-14. Set/Reset Flip-Flop

0.016 uF

I
AN

5V

0.016 uF I

Figure 7-15. Two-Pole Low-Pass Butterworth Filter
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8 Device and Documentation Support

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

8.1 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Notifications to register and receive a weekly digest of any product information that has changed. For change
details, review the revision history included in any revised document.

8.2 Support Resources

TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TlI's Terms of Use.

8.3 Trademarks

TI E2E™ is a trademark of Texas Instruments.

All trademarks are the property of their respective owners.
8.4 Electrostatic Discharge Caution

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

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

8.5 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

9 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision B (June 2005) to Revision C (July 2025) Page
» Deleted obsolete TLC27L1AIl, TLC27L1BI, TLC27L1BC, and TLC27L1M devices and associated content
L0 10 Lo T T3 0 T=Y o USRS 1
» Updated the numbering format for tables, figures, and cross-references throughout the document................. 1
* Added Applications, Pin Configuration and Functions, Application and Implementation, Device and
Documentation Support, and Mechanical, Packaging, and Orderable Information sections...............ccccoecuueeeen. 1
LIV (o [=To B2V T o) 0= 1 {0 g TN =T=Y o1 « [ o PSS 1
* Deleted Equivalent SChematiC SECHON.......... ... et et e e e e e e e e s e e e e e e e e e e e e e e aaannnes 2
* Added Pin Configuration and Functions section with pin descriptions.............ooo oo 2
» Added table note that input bias current and input offset current are specified by characterization.................. 4
» Changed typical input offset current from 0. 1PA t0 0.5PA. ... e 4
* Changed typical minimum input common-mode voltage for Ty = 25°C from —=0.3V 10 —=0.2V......cccccceiiiirinniie. 4
» Changed typical low-level output voltage from OmV to 1mV for Vpp = 5V, and from OmV to 5mV for Vpp
e 0 PP SR 4
» Changed typical CMRR for Vpp =5V at Ty = 25°C from 94dB t0 87dB.........ccoviiiiiiiiie e 4
» Changed typical CMRR for Vpp =5V at Ty = 70°C and Tp = 0°C from 95dB to 85dB...........cccoiiiiiiiiiienenennn. 4
» Changed typical CMRR for Vpp = 10V at Ty = 25°C from 97dB t0 94dB..........coeeiiiiieieeeciee e 4
» Changed typical CMRR for Vpp =10V at Ty = 0°C and T = 70°C from 97dB t0 93dB.........cccccevevviivieveviieennn, 4
* Changed parameter name from Input current (BIAS SELECT) to Offset adjustment pin input current (BIAS
SELECT), and added "legacy silicon" to test CONditioNS ...........cooiuiiiiiiiiii e 4
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Changed typical unity-gain bandwidth at T5 = 0°C from 125kHz to 110kHz in Operating Characteristics for

LYo Ry LA R 17 S PSR 5
Added table note that input bias current and input offset current are specified by characterization.................. 6
Changed typical input offset current from 0. 1pA t0 0.5DA. .....eeeiieiiiee e 6
Changed typical minimum input common-mode voltage for Ty = 25°C from 0.3V 10 —=0.2V......ccccccriiiiriiniie. 6
Changed typical low-level output voltage from OmV to 1mV for Vpp = 5V, and from OmV to 5mV for Vpp

S 0 PR PSR 6
Changed typical CMRR for Vpp =5V at Ta = 25°C from 94dB t0 87dB.........cciiiiiieiie e 6
Changed typical CMRR for Vpp = 5V at Ty = 85°C and Tp = —40°C from 95dB to 85dB...........ccoooiiiiiiiieee.n. 6
Changed typical CMRR for Vpp = 10V at Tp = 25°C from 97dB 10 94dB..........ooiiiiiiiieieeeeee e 6
Changed typical CMRR for Vpp =10V at Tp = 85°C from 97dB 10 93dB..........ooiiiiiiiiieeieeee e 6
Changed typical CMRR for Vpp = 10V at Tp = =40°C from 98dB t0 93dB..........ooiiiiiiiiie e 6
Changed parameter name from Input current (BIAS SELECT) to Offset adjustment pin input current (BIAS
SELECT), and added "legacy silicon" to test CONditioNS............ooouiiiiiiiiiiii e 6
Changed typical unity-gain bandwidth at Ty = —40°C from 130kHz to 110kHz in Operating Characteristics for
VDD S 8V, I SUFFIX oottt et e e e ettt e e e e e sttt e e e e et b e e e e e e ntte e e e e asteeeeeeanteeeeeanraeeeeeannees 7
Changed typical unity-gain bandwidth at Ty = —40°C from 155kHz to 110kHz in Operating Characteristics for
VDD = TOV, ] SURTIX .ottt ettt e e e e ettt e e e ettt e e e e st te e e e e e sbaeeeeeansteeaeeeansaeaeeeasteeaeeesnsaneaeennnsees 7
Deleted FIGUIES 25 @Nd 26..........oeiiiiiiiiiii ettt e e e et e e e a b e e e e e e e e e b e e 8
(8 oTo Eo1 (o [ o U =T T O O PP PP PPPPPPPRR 8
Updated description of full-linear and full-peak responses in Full-Power ReSponse .............ccccovvvcvccciceeeeeennnn. 16
Deleted Input Offset Voltage NUIIING SECHON. ...........oiiiiiiiiie e e 18
Added guidance concerning removal of bias-select pin function and changes to input crossover region to

T oL O 1= T Vet (= 1o SO 18
Deleted Figure 47 in OuEpuUt CRAIACIEIISTICS ...........coiiiiuuiiiiiiiet et 20
Updated Figures 7-12 and 7-13 in Output Characteristics to correct amplifier feedback connections............. 20

10 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

TLC27L1ACP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TLC27L1AC
TLC27L1ACP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TLC27L1AC
TLC27L1AID Obsolete Production SOIC (D) | 8 - = Call Tl Call Tl -40 to 85 27L1Al
TLC27L1BCD Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 27L1BC
TLC27L1CD Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM Oto 70 27L1C

TLC27L1CD.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM Oto 70 27L1C
TLC27L1CDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 27L1C
TLC27L1CDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 27L1C
TLC27L1CP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TLC27L1CP
TLC27L1CP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TLC27L1CP
TLC27L1ID Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 27111
TLC27L1IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 27111
TLC27L1IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 27111

@ 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.
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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 Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TLC27L1CDR SolIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLC27L1IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLC27L1CDR SoIC D 8 2500 340.5 338.1 20.6
TLC27L1IDR SoIC D 8 2500 353.0 353.0 32.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| 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)
TLC27L1ACP P PDIP 8 50 506 13.97 11230 4.32
TLC27L1ACP.A P PDIP 8 50 506 13.97 11230 4.32
TLC27L1CD D SoIC 8 75 507 8 3940 4.32
TLC27L1CD D SOIC 8 75 505.46 6.76 3810 4
TLC27L1CD.A D SOIC 8 75 505.46 6.76 3810 4
TLC27L1CD.A D SoIC 8 75 507 8 3940 4.32
TLC27L1CP P PDIP 8 50 506 13.97 11230 4.32
TLC27L1CP.A P PDIP 8 50 506 13.97 11230 4.32
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT
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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.
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT
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_ [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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