MICROCHIP

TC2014/2015/2185

50 mA, 100 mA, 150 mA CMOS LDOs with
Shutdown and Reference Bypass

Features

+ AEC-Q100 Automotive Qualified, See Product
Identification System

* Low Supply Current: 80 pA (Max)

* Low Dropout Voltage: 140 mV (Typ.) @ 150 mA
» High-Output Voltage Accuracy: £0.4% (Typ.)

» Standard or Custom Output Voltages

» Power-Saving Shutdown Mode

» Reference Bypass Input for Ultra Low-Noise
Operation

» Fast Shutdown Response Time: 60 psec (Typ.)
» Overcurrent and Overtemperature Protection
» Space-Saving 5-Pin SOT-23A Package
» Pin-Compatible Upgrades for Bipolar Regulators
» Wide Operating Temperature Range:

-40°C to +125°C
» Standard Output Voltage Options:

- 1.8V, 2.5V, 2.6V, 2.7V, 2.8V, 2.85V, 3.0V,
3.3V, 5.0V

Applications

» Battery-Operated Systems

» Portable Computers

* Medical Instruments

* Instrumentation

» Cellular/GSM/PHS Phones
 Linear Post-Regulator for SMPS
« Pagers

Related Literature

« Application Notes: AN765, AN766, AN776 and
AN792

Package Type

5-Pin SOT-23A

Vout Bypass

TC2014
Q TC2015
TC2185
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General Description

The TC2014, TC2015 and TC2185 are high-accuracy
(typically +0.4%) CMOS upgrades for bipolar Low
Drop-out Regulators (LDOs), such as the LP2980.
Total supply current is typically 55 pA; 20 to 60 times
lower than in bipolar regulators.

The key features of the device include low noise
operation (plus bypass reference), low dropout voltage
— typically 45 mV for the TC2014, 90 mV for the
TC2015, and 140 mV for the TC2185, at full load — and
fast response to step changes in load. Supply current
is reduced to 0.5 pA (max) and Vg falls to zero when
the shutdown input is low. These devices also
incorporate  overcurrent and overtemperature
protection.

The TC2014, TC2015 and TC2185 are stable with an
output capacitor of 1 yF and have maximum output
currents of 50 mA, 100 mA and 150 mA, respectively.
For higher-output current versions, see the TC1107
(DS20001356), TC1108 (DS20001357) and TC1173
(DS20001362) (IoyT = 300 mA) data sheets.

Typical Application
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TC2014/2015/2185

1.0 ELECTRICAL

CHARACTERISTICS
Absolute Maximum Ratings’
[T o101 MY/ 1 ¢=To [ S ORI 7.0V
(O8] o101 Y o] =T [N PP SPPRR (-0.3)to (V| + 0.3)
Operating TEMPEIATUIE ..........oiiiieii ettt e e e et e e e et e e e e e nbae e e e e e e sneeeeeeeannneeansneeens -40°C < T;<125°C
StOrage TEMPETATUIE. .....couiiiiiiiie ettt a e b e e e et e e st e e sab et e eabe e e nneeesneee s -65°C to +150°C
Maximum Voltage 0N ANY PiN.......oee e e e e VN +0.3V to -0.3V
Maximum JUNCHON TEMPEIATUIE ... ittt et e e e e ettt e e e e e ane e e e e e e aneseeeeasnneeeaeeeannnneaaeann 150°C
ESD Protection on all pins(®:
L= PR RTRR +4000V
IV ettt ettt ekttt h e bt e Rt e Rt e R et oA te ek et oA Ee e bt e oA et e anee oAbt e Rt eReeeR b e e eReeenee e bt e enteenbeennreenreenneean 1200V
L PSSR +1500V

1 Notice: Stresses above 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 above those indicated in the operation sections of the specifications is not implied. Exposure to
Absolute Maximum Rating conditions for extended periods may affect device reliability.

Note 1: Testing was performed per AEC-Q100 Standards. ESD CDM was tested on the 5L SOT-23 package. For
additional information please contact your local Microchip sales office.

ELECTRICAL CHARACTERISTICS

Electrical Specifications: Unless otherwise specified, V|y = Vg + 1V, I = 100 pA, Coyt = 3.3 uF, SHDN > V|, Tp = +25°C.
BOLDFACE type specifications apply for junction temperature of -40°C to +125°C.
Parameters Sym Min Typ Max Units Conditions
Input Operating Voltage ViN 2.7 — 6.0 \% Note 1
Maximum Output louTmAX 50 — — mA | TC2014
Current 100 — — TC2015
150 — — TC2185
Output Voltage Vout VR -2.0% | VR £0.4% | VR + 2.0% \Y Note 2
Vouyt Temperature TCVout — 20 — ppm/°C | Note 3
Coefficient . 40 .
Line Regulation AVoyut/AVIN — 0.05 0.5 % (VR+1V)<Vy=6V
Load Regulation AVOUT/VOUT -1.0 0.33 +1.0 % TCZO14,TCZO15 IL =0.1mAto IOUTMAX
(Note 4) -2.0 0.43 +2.0 TC2185: I, = 0.1 mAto loymyax (Note 4)

Note 1: The minimum Vg has to meet two conditions: V| = 2.7V and V|\ = VR + VproprouT-
2: VRis the regulator output voltage setting. For example: Vg = 1.8V, 2.7V, 2.8V, 2.85V, 3.0V, 3.3V.
3:

—0
Fovrmax—Yoursw) X 10
Vour* AT

TCVouyr =

4: Regulation is measured at a constant junction temperature using low duty cycle pulse testing. Load regulation is tested
over a load range from 1.0 mA to the maximum specified output current. Changes in output voltage due to heating
effects are covered by the Thermal Regulation specification.

5: Dropout Voltage is defined as the input-to-output differential at which the output voltage drops 2% below its nominal
value.

6: Thermal Regulation is defined as the change in output voltage at a time T after a change in power dissipation is applied,
excluding load or line regulation effects. Specifications are for a current pulse equal to Iyax at Vi =6V for T = 10 ms.

7: The maximum allowable power dissipation is a function of ambient temperature, the maximum allowable junction
temperature and the thermal resistance from junction-to-air (i.e. T, Ty, 64a)-

8: Time required for Vgt to reach 95% of Vi (output voltage setting), after Vgypy is switched from 0 to V.
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TC2014/2015/2185

ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical Specifications: Unless otherwise specified, V|y = Vg + 1V, I = 100 pA, Coyt = 3.3 uF, SHDN > V|, Tp = +25°C.
BOLDFACE type specifications apply for junction temperature of -40°C to +125°C.

Parameters Sym Min Typ Max Units Conditions

Dropout Voltage Vin— Vour — 2 — mV | (Note 5) I =100 pA
— 45 70 IL =50 mA
— 90 140 TC2015; TC2185 I = 100 mA
— 140 210 TC2185 IL =150 mA

Supply Current N — 55 80 pA SHDN =V, I, =0

Shutdown Supply linsD — 0.05 0.5 pA SHDN =0V

Current

Power Supply PSRR — 55 — dB F <1 kHz, Cbypass = 0.01 pF

Rejection Ratio

OUtpUt Short Circuit IOUTSC — 160 300 mA VOUT =0V

Current

Thermal Regulation AVoyt/APp — 0.04 — VIW | Note 6, Note 7

Thermal Shutdown Die Tsp — 160 — °C

Temperature

Output Noise eN — 200 — nVAHz |1 = loytmax, F = 10 kHz

470 pF from Bypass to GND

Response Time TR — 60 — us ViN =4V, I =30 mA,

(from Shutdown Mode) Cin=1uF Coyr =10 pF

(Note 8)

SHDN Input

SHDN Input High ViH 60 — — %ViN | ViN=2.5V to 6.0V

Threshold

SHDN Input Low ViL — — 15 %ViN | ViN=2.5V to 6.0V

Threshold

Note 1: The minimum Vg has to meet two conditions: V| = 2.7V and V |\ = VR + VproprouT-
2: VRis the regulator output voltage setting. For example: Vg = 1.8V, 2.7V, 2.8V, 2.85V, 3.0V, 3.3V.
3:
—6
Yovrmax—Vourmm) * 10
Vour* AT

TCVouyr =

4: Regulation is measured at a constant junction temperature using low duty cycle pulse testing. Load regulation is tested
over a load range from 1.0 mA to the maximum specified output current. Changes in output voltage due to heating
effects are covered by the Thermal Regulation specification.

5: Dropout Voltage is defined as the input-to-output differential at which the output voltage drops 2% below its nominal
value.

6: Thermal Regulation is defined as the change in output voltage at a time T after a change in power dissipation is applied,
excluding load or line regulation effects. Specifications are for a current pulse equal to Iyax at V,y =6V for T = 10 ms.

7: The maximum allowable power dissipation is a function of ambient temperature, the maximum allowable junction
temperature and the thermal resistance from junction-to-air (i.e. T, Ty, 64a)-

8: Time required for Vg1 to reach 95% of Vg (output voltage setting), after Vgpy is switched from 0 to V.

© 2001-2023 Microchip Technology Inc. and its subsidiaries DS20001662G-page 3



TC2014/2015/2185

TEMPERATURE CHARACTERISTICS

Electrical Specifications: Unless otherwise noted, Vpp = +2.7V to +6.0V and Vgg = GND.

Parameters ‘ Sym ‘ Min | Typ ‘ Max ‘ Units ‘ Conditions
Temperature Ranges:
Extended Temperature Range Ta -40 — +125 °C
Operating Temperature Range Ta -40 — +125 °C
Storage Temperature Range Ta -65 — +150 °C

Thermal Package Resistances:
Thermal Resistance, 5L.-SOT-23 04n — | 25 | — *CIW

DS20001662G-page 4 © 2001-2023 Microchip Technology Inc. and its subsidiaries



TC2014/2015/2185

2.0 TYPICAL PERFORMANCE CURVES

The graphs and tables provided following this note are a statistical summary based on a limited number of
samples and are provided for informational purposes only. The performance characteristics listed herein
are not tested or guaranteed. In some graphs or tables, the data presented may be outside the specified
operating range (e.g., outside specified power supply range) and therefore outside the warranted range.

Note: Unless otherwise indicated, V| = Vg + 1V, I, = 100 pA, Coyt = 3.3 uF, SHDN > V|, Tp = +25°C.

Note:
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TC2014/2015/2185

Note: Unless otherwise indicated, V| = Vg + 1V, I, = 100 pA, Coyt = 3.3 uF, SHDN > V|, Tp = +25°C.
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TC2014/2015/2185

Note: Unless otherwise indicated, V| = Vg + 1V, I, = 100 pA, Coyt = 3.3 uF, SHDN > V|, Tp = +25°C.
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TC2014/2015/2185

Note: Unless otherwise indicated, V| = Vg + 1V, I, = 100 pA, Coyt = 3.3 uF, SHDN > V|, Tp = +25°C.
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TC2014/2015/2185

Note: Unless otherwise indicated, V| = Vg + 1V, I, = 100 pA, Coyt = 3.3 uF, SHDN > V|, Tp = +25°C.
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TC2014/2015/2185

3.0 PIN DESCRIPTIONS

The descriptions of the pins are described in Table 3-1.

TABLE 3-1: PIN FUNCTION TABLE
Pin No. Symbol

Description

VN Unregulated supply input
GND Ground terminal
SHDN Shutdown control input
Bypass | Reference bypass input

AW [N~

Vour Regulated voltage output

31 Unregulated Supply Input (V)

Connect the unregulated input supply to the V|y pin. If
there is a large distance between the input supply and
the LDO regulator, some input capacitance is neces-
sary for proper operation. A 1 uF capacitor, connected
from V|y to ground, is recommended for most
applications.

3.2 Ground Terminal (GND)

Connect the unregulated input supply ground return to
GND. Also connect one side of the 1 pyF typical input
decoupling capacitor close to this pin and one side of
the output capacitor Coyt to this pin.

3.3 Shutdown Control Input (SHDN)

The regulator is fully enabled when a logic-high is
applied to SHDN. The regulator enters shutdown when
a logic-low is applied to this input. During shutdown, the
output voltage falls to zero and the supply current is
reduced to 0.5 pA (max).

34 Reference Bypass Input (Bypass)

Connecting a low-value ceramic capacitor to Bypass
will further reduce output voltage noise and improve the
Power Supply Ripple Rejection (PSRR) performance
of the LDO. Typical values from 470 pF to 0.01 pyF are
suggested. While smaller and larger values can be
used, these affect the speed at which the LDO output
voltage rises when input power is applied. The larger
the bypass capacitor, the slower the output voltage will
rise.

3.5 Regulated Voltage Output (VouT)

Connect the output load to Vgyt of the LDO. Also
connect one side of the LDO output decoupling
capacitor as close as possible to the Vot pin.

DS20001662G-page 10
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TC2014/2015/2185

4.0 DETAILED DESCRIPTION

The TC2014, TC2015 and TC2185 are precision fixed-
output voltage regulators (if an adjustable version is
needed, see the TC1070, TC1071 and TC1187
(DS20001353) data sheet). Unlike bipolar regulators,
the TC2014, TC2015 and TC2185 supply current does
not increase with load current. In addition, the LDO’s
output voltage is stable using 1 pF of ceramic or tanta-
lum capacitance over the entire specified input voltage
range and output current range.

Figure 4-1 shows a typical application circuit. The reg-
ulator is enabled anytime the shutdown input (SHDN)
is at or above V)4, and disabled (shutdown) when
SHDN is at or below V, . SHDN may be controlled by a
CMOS logic gate or 1/O port of a microcontroller. If the
SHDN input is not required, it should be connected
directly to the input supply. While in shutdown, the
supply current decreases to 0.05 pA (typical) and Vgt
falls to zero volts.

1
ViN Vout 5 Vout
+ + +
— 1uF 1uF
T | 1
Ba?tery = -
2 TC2014
GND 1¢2015
TC2185
3| —— 4
SHDN Bypass
0.01 pF
Reference
Bypass Cap
I (Optional)
Shutdown Control =
(from Power Control Logic)
FIGURE 4-1: Typical Application Circuit.

4.1 Bypass Input

A 0.01 yF ceramic capacitor, connected from the
Bypass input to ground, reduces noise present on the
internal reference, which, in turn, significantly reduces
output noise. If output noise is not a concern, this input
may be left unconnected. Larger capacitor values may
be used, but the result is a longer time period to rated
output voltage when power is initially applied.

4.2 Output Capacitor

A1 pF (min) capacitor from Vgt to ground is required.
The output capacitor should have an Effective Series
Resistance (ESR) of 0.01Q to 5Q for Vo1 > 2.5V, and
0.05Q. to 5Q for Vo < 2.5V. Ceramic, tantalum or alu-
minum electrolytic capacitors can be used. When using
ceramic capacitors, X5R and X7R dielectric material
are recommended due to their stable tolerance over
temperature. However, other dielectrics can be used as
long as the minimum output capacitance is maintained.

4.3 Input Capacitor

A1 uF capacitor should be connected from V|y to GND
if there is more than 10 inches of wire between the reg-
ulator and this AC filter capacitor, or if a battery is used
as the power source. Aluminum electrolytic or tantalum
capacitors can be used (since many aluminum electro-
lytic capacitors freeze at approximately -30°C, solid
tantalum are recommended for applications operating
below -25°C). When operating from sources other than
batteries, supply-noise rejection and transient
response can be improved by increasing the value of
the input and output capacitors and employing passive
filtering techniques.

© 2001-2023 Microchip Technology Inc. and its subsidiaries
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5.0 THERMAL CONSIDERATIONS

5.1 Thermal Shutdown

Integrated thermal protection circuitry shuts the
regulator off when the die temperature exceeds
approximately 160°C. The regulator remains off until
the die temperature cools to approximately 150°C.

5.2 Power Dissipation

The amount of power the regulator dissipates is
primarily a function of input voltage, output voltage and
output current.

The following equation is used to calculate worst-case
power dissipation.

EQUATION 5-1:
P~ Vivmax—Vovrmm) Lmax
Where:
Pp = Worst-case actual power dissipation
Vinmax = Maximum voltage on V|
Voutmin = Minimum regulator output voltage
ILmMAX = Maximum output (load) current

The maximum allowable power dissipation (Ppyax) is
a function of the maximum ambient temperature
(TAMAX), the maximum allowable die temperature
(Tymax) (+125°C) and the thermal resistance from
junction-to-air (8,). The 5-Pin SOT-23A package has
a 0, of approximately 220°C/Watt when mounted on a
typical two-layer FR4 dielectric copper-clad PC board.

EQUATION 5-2:

TJMAX7 TAMAX

PDMAX 0
JA

Where all terms are previously defined.

The Pp equation can be used in conjunction with the
Ppmax €equation to ensure that regulator thermal
operation is within limits. For example:

Given:
Vinvax = 3.0V +10%
Vourmin = 2.7V —2.5%
ILoaDmax = 40 mA
T jvax +125°C
Tauax = +55°C

Find:
1. Actual power dissipation
2. Maximum allowable dissipation

Actual power dissipation:

PD - (VINMAX_ VOUTMIN)ILMAX

= [(3.0 x1.1)— (2.7 x0.975)]40 x 10~°
= 26TmW

Maximum allowable power dissipation:

TJMAX7 TAMAX

PDMAX 0
JA

_ 12555
220

= 318mW

In this example, the TC2014 dissipates a maximum of
only 26.7 mW; far below the allowable limit of 318 mW.
In a similar manner, the Py and Ppyax equations can
be used to calculate maximum current and/or input
voltage limits.

5.3 Layout Considerations

The primary path of heat conduction out of the package
is via the package leads. Therefore, layouts having a
ground plane, wide traces at the pads and wide power
supply bus lines combine to lower 6,5 and, therefore,
increase the maximum allowable power dissipation
limit.

DS20001662G-page 12
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6.0 PACKAGING INFORMATION

6.1 Package Marking Information

5-Lead SOT-23 Example

[ [ ]

TABLE 6-1: PART NUMBER CODE AND

XXN N TEMPERATURE RANGE PH25

v) TC2014 TC2015 TC2185
1.8 PA RA UA
u u u 25 PB RB uB u u Ll
XX - part number code and 2.6 PH RH UH
voltage (Table 6-1) 2.7 PC RC uc
NN - alphanumeric 2.8 PD RD ub
identification code 285 PE RE UE
3.0 PF RF UF
3.3 PG RG uG
5.0 PJ RJ uJ

5-Lead SOT-23
NiPdAu plating Example

|—‘ |—‘ TABLE 6-2: PART NUMBER CODE AND ’_‘ ’_|

TEMPERATURE RANGE

XX N N (\")] TC2014 TC2015 TC2185 Y N 2 5

2.8 21 — z2

Juld - LU L

XX - part number code and
voltage (Table 6-2)

NN - alphanumeric
identification code

Legend: XX...X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)l
ww Week code (week of January 1 is week ‘01°)
N Alphanumeric traceability code
ey Pb-free JEDEC® designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator @)
can be found on the outer packaging for this package.

Note: In the event the full Microchip part number cannot be marked on one line, it will be carried over
to the next line, thus limiting the number of available characters for customer-specific
information.

© 2001-2023 Microchip Technology Inc. and its subsidiaries DS20001662G-page 13
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5-Lead Plastic Small Outline Transistor (6BX) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
ol (1[0.20|C|2X
=1
| [e7] |
| — | @
(DATUM D) | |
NI I
| l |
2]
\ !
B L b — - — L
%
e
AN
(1\[0.15(C|D
2X 1 |
NOTE 1 11| 2
! (1]0.25|C|(D
|=—e] (DATUM A-B)
[B]-4  [=— Nxb
[¢-[0.208[c|AB[D]
TOP VIEW
|—> A
A A2
M\ ]0.20

SEE SHEET 2 A1

A t SEATING PLANE

SIDE VIEW

Microchip Technology Drawing C04-091-6BX Rev H Sheet 1 of 2
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5-Lead Plastic Small Outline Transistor (6BX) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

0
{ L
VIEW A-A
SHEET 1
Units MILLIMETERS

Dimension Limits MIN | NOM | MAX
Number of Pins N 5
Pitch e 0.95 BSC
Outside lead pitch el 1.90 BSC
Overall Height A 0.90 - 1.45
Molded Package Thickness A2 0.89 - 1.30
Standoff A1 - - 0.15
Overall Width E 2.80 BSC
Molded Package Width E1 1.60 BSC
Overall Length D 2.90 BSC
Foot Length L 030 | - | o060
Footprint L1 0.60 REF
Foot Angle 0 0° - 10°
Lead Thickness C 0.08 - 0.26
Lead Width b 0.20 - 0.51

Notes:

1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.25mm per side.
2. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04 091 6BX Rev H Sheet 2 of 2
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5-Lead Plastic Small Outline Transistor (6BX) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

5 SILK SCREEN

!
|
|
|

GX

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.95 BSC
Contact Pad Spacing C 2.80
Contact Pad Width (X5) X 0.60
Contact Pad Length (X5) Y 1.10
Distance Between Pads G 1.70
Distance Between Pads GX 0.35
Overall Width Z 3.90

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2091-6BX Rev H
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6.2 Taping Form

Component Taping Orientation for 5-Pin SOT-23A (EIAJ SC-74A) Devices

‘ User Direction of Feed
[l [

Devi
Marking O O O O O
0 0 [o ol [on] [ o W

R oo [Eugs) oo

PIN 1 > P |

Standard Reel Component Orientation
for 713 Suffix Device
(Mark Right Side Up)

Carrier Tape, Number of Components Per Reel and Reel Size:

Package

Carrier Width (W) Pitch (P) Part Per Full Reel

Reel Size

5-Pin SOT-23A 8 mm 4 mm 3000

7in.

© 2001-2023 Microchip Technology Inc. and its subsidiaries
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NOTES:
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APPENDIX A: REVISION HISTORY

Revision G (July 2023)

Added automotive qualification to “Features” and
added examples to “Product Identification
System”.

Updated “Absolute Maximum Ratingst” to
better describe the part.

Updated 6.0“Packaging Information”.

Minor text and format changes throughout.

Revision F (December 2012)

Added a note to each package outline drawing.

Revision E (May 2006)

Page 1: Added overtemperature to bullet for
overcurrent protection in features and general
description verbiage.

Page 3: Added Thermal Shutdown die
Temperature to electrical characteristics table.

Page 3: Added Thermal Characteristics Table.

Page 5: Added new section 5.1 and new
verbiage.

Page 13: Updated package outline drawing.

Revision D (November 2004)

Page 2: Changed Absolute Maximum Ratings
from 6.5V to 7.0V.

Packaging Information: Added package codes for
2.6V and 5.0V options.

Product Identification System: Added 2.6V and
5.0V to Output voltage options.

Revision C (December 2002)

Numerous changes

Revision B (May 2002)

Numerous changes

Revision A (May 2001)

Original Release of this Document.
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

PART NO. XX % xxxx™ XXX
Device Output Temperature  Package/ Qualification
Voltage Range Tape and Reel
Device: TC2014: 50 mA LDO with Shutdown and Vrgg Bypass
TC2015: 100 mA LDO with Shutdown and Vrgg Bypass
TC2185: 150 mA LDO with Shutdown and Vggg Bypass
Output Voltage: XX = 1.8V
XX = 2.5V
XX = 2.6V
XX = 2.7V
XX = 2.8V
XX = 2.85V
XX = 3.0V
XX = 3.3V
XX = 5.0V
Temperature V = -40°Cto +125°C
Range:
Package: CTTR = Plastic Small Outline Transistor (SOT-23),
5-lead, Tape and Reel
CTTRY = Plastic Small Outline Transistor (SOT-23),
5-lead, Tape and Reel, NiPdAu plating
Qualification*: Blank = Standard Part
VAO = AEQ-Q100 Automotive Qualified
*All currently available VAO variants are shown in the
examples.

Examples:

a) TC2014-1.8VCTTR:
b) TC2014-2.85VCTTR:
¢) TC2015-1.8VCTTR:
d) TC2015-2.85VCTTR:
e) TC2185-1.8VCTTR:
f) TC2185-2.8VCTTR:
g) TC2185-2.8VCTTRY:

h) TC2185-3.0VCTTR-VAO:

1.8V, -40°C to +125°C,

5LD SOT-23, Tape and Reel
2.85V, -40°C to +125°C,
5LD SOT-23, Tape and Reel
1.8V, -40°C to +125°C,

5LD SOT-23, Tape and Reel
2.85V, -40°C to +125°C,
5LD SOT-23, Tape and Reel
1.8V, -40°C to +125°C,

5LD SOT-23, Tape and Reel
2.8V, -40°C to +125°C,

5LD SOT-23, Tape and Reel
2.8V, -40°C to +125°C,

5LD SOT-23, Tape and Reel
3.0V, -40°C to +125°C,

5LD SOT-23, Tape and Reel,
AEQ-Q100 Automotive Qualified

i) TC2185-3.3VCTTR-VAO:3.3V, -40°C to +125°C,

Note 1:

5LD SOT-23, Tape and Reel,
AEQ-Q100 Automotive Qualified

Tape and Reel identifier only appears in the
catalog part number description. This identifier
is used for ordering purposes and is not printed
on the device package. Check with your
Microchip Sales Office for package availability
with the Tape and Reel option.
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Note the following details of the code protection feature on Microchip products:

. Microchip products meet the specifications contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is secure when used in the intended manner, within operating specifications, and

under normal conditions.

. Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code protection features of
Microchip product is strictly prohibited and may violate the Digital Millennium Copyright Act.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code protection does not
mean that we are guaranteeing the product is "unbreakable" Code protection is constantly evolving. Microchip is committed to
continuously improving the code protection features of our products.

This publication and the information herein may be used only
with Microchip products, including to design, test, and integrate
Microchip products with your application. Use of this informa-
tion in any other manner violates these terms. Information
regarding device applications is provided only for your conve-
nience and may be superseded by updates. It is your responsi-
bility to ensure that your application meets with your
specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at https:/
www.microchip.com/en-us/support/design-help/client-support-
services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS".
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED,
WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTIES OF NON-
INFRINGEMENT, MERCHANTABILITY, AND FITNESS FORA
PARTICULAR PURPOSE, OR WARRANTIES RELATED TO
ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDI-
RECT, SPECIAL, PUNITIVE, INCIDENTAL, OR CONSE-
QUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY
KIND WHATSOEVER RELATED TO THE INFORMATION OR
ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES
ARE FORESEEABLE. TO THE FULLEST EXTENT
ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON
ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION
ORITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF
ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP
FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applica-
tions is entirely at the buyer's risk, and the buyer agrees to
defend, indemnify and hold harmless Microchip from any and
all damages, claims, suits, or expenses resulting from such
use. No licenses are conveyed, implicitly or otherwise, under
any Microchip intellectual property rights unless otherwise
stated.

For information regarding Microchip’s Quality Management Systems,
please visit www.microchip.com/quality.
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