MICROCHIP

MIC7111

1.8V to 11V, 15 pA, 25 kHz GBW, Rail-to-Rail Input
and Output Operational Amplifier

Features

» 1.8V to 11V Single Power Supply Operation

» +0.9V to +5.5V Dual Power Supply Operation
* Low 15 pA Supply Current at 1.8V

» 25 kHz Gain Bandwidth

* 1 mV Input Offset Voltage (Typical)

* 1 pAInput Bias Current (Typical)

* 0.01 pA Input Offset Current (Typical)

* Input-Referred Noise is 110 nV/.JHz at 1 kHz

» QOutput Swing to within 1 mV of Rails with
1.8V Supply And 100 kQ Load

 Suitable for Driving Capacitive Loads
» Packaging: 2.9 mm x 1.6 mm, 5-Lead SOT23 (M5)

Applications

» Wireless and Cellular Communications

» Gallium Arsenide (GaAs) Radio-Frequency (RF)
Bias Amplifier

» Current Sensing for Battery Chargers

» Transducer Linearization and Interface

» Portable Computing

General Description

MIC7111 is a low-power operational amplifier with
rail-to-rail inputs and outputs. The device operates from
a 1.8V to 11V single power supply or an £0.9V to 5.5V
dual power supply. MIC7111 consumes a low 15 pA of
current from a 1.8V supply and 25 pA from a 10V
supply. The device features a unity gain bandwidth of
25 kHz and swings within 1 mV of either supply rail with
a 100 kQ load. MIC7111 is capable of sinking and
sourcing 25 mA of current from a 1.8V supply and up to
200 mA from a 10V supply. The device is available in
the cost effective 5-Lead SOT23 package.

Package Type
MIC7111 MIC7111
5-Lead SOT23 (M5) Functional Configuration
(Top View)
IN+ V+ VOUT IN+ V+ VOUT
n

A13 S

IN- V- IN- V-
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MIC7111

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings T

SUPPIY VORAGE, (Vi/h V1) ettt e e e e e e s nae e e e e +12V
Differential INpUt VOIAGE, (VN =VINL) ««rerrererrirmerritinieiiaienieiestest ettt +(Vy4-Vy_)
1/0 Pin Voltage, (VIN! VOUT)’ (Note 1) ......................................................................... VV+ +0.3V to Vv_-0.3V
ESD Protection On All PiNS, (NOLE 2)......icuuiiii ittt e e et e e e ntae e e e e snaeea e e e nnneeas 12 kV

Operating Ratings T

SUPPIY VORAGE, (Vi -V )ttt +1.8V to +11V
Maximum Power DIiSSIPAtioN ........ooi ittt e e e e e e e aaaae s Note 3

T Notice: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only, and functional operation of the device at those or any other conditions above
those indicated in the operational listings of this specification is not implied. Exposure to maximum rating
conditions for extended periods may affect device reliability.

11 Notices:
1: 1/O pin voltage is any external voltage to which an input or output is referenced.

2: Devices are ESD protected, however, handling precautions are recommended. All limits guaranteed by testing
on statistical analysis. Human body model, 1.5 kQ in series with 100 pF.

3: The maximum allowable power dissipation is a function of the maximum junction temperature, T yax. the
junction-to-ambient thermal resistance, 65, and the ambient temperature, Ta. The maximum allowable power
dissipation at any ambient temperature is calculated using Pp = (T juax — Ta)/0a. Exceeding the maximum
allowable power dissipation will result in excessive die temperature. See Temperature Specifications.

DC ELECTRICAL CHARACTERISTICS (1.8V)

Electrical Characteristics: Unless otherwise indicated, all parameters apply at T; = +25°C; Vy, = +1.8V; V\,_ = 0V;
VCM = VOUT = VV+/2’ RL =1 MQ.

Parameters Symbol Min. Typical Max. Units Conditions
— 0.9 7 mV
Input Offset Voltage Vos
— — 9 mV -40°C < T, < +85°C
Input Offset Voltage o
Temperature Drift TCVos o 2.0 o MVI*C
) — 1 10
Input Bias Current I pA
— — 500 -40°C =T, < +85°C
Input Offset Current | — 0.01 95 A
nput Offset Curren 0s
P — — 75 P -40°C < T;<+85°C
Input Resistance RiN — >10 — TQ
Positive Power Supply . 1.8V =V, <5V, Vy_=0V,
Rejection Ratio +*PSRR 60 85 9B |Vew = Vour = 0.9V
Negative Power Supply ) . -1.8V = Vy_<-5V, V. =0V,
Rejection Ratio PSRR 60 85 dB Vem = Vout =-0.9V
Common-ModeRejection | oy pr 50 70 — dB  |Vem=-0.2V to +2.0V
Ratio
Common-Mode Input
Capacitance Cin - 3 - pF
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MIC7111

DC ELECTRICAL CHARACTERISTICS (1.8V) (CONTINUED)

Electrical Characteristics: Unless otherwise indicated, all parameters apply at T; = +25°C; Vy, = +1.8V; V\,_ = 0V;
VCM = VOUT = VV+/2’ RL =1 MQ.

Parameters Symbol Min. Typical Max. Units Conditions
. 014 1 Output HIGH, R = 100 kQ,
’ Specified as Vy+ — VouTt
Output HIGH, R = 100 kQ,
— — 1 Specified as Vy+ —Vgyr, -40°C
<T,<+85°C
— 0.14 1 Output LOW, R = 100 kQ
. . 1 Output LOW, R = 100 kQ,
Outout Volt Swi v v -40°C < T;<+85°C
utput Voltage Swin m
9e SWing ouT B 68 . Output HIGH, R, = 2 kQ,
' Specified as Vy+ — VouTt
Output HIGH, R = 2 kQ,
— — 34 Specified as Vy+ —Vgyr, -40°C
<T,<+85°C
— 6.8 23 Output LOW, R =2 kQ
. . 34 Output LOW, R =2 kQ,
-40°C < T;<+85°C
Output Short-Circuit 15 25 — Sourcing, Voyr = 0V
ISC mA
Current (Note 1) 15 25 — Sinking, Vout = 1.8V
— 400 — Sourcing
Voltage Gain AyoL VimV
_ 400 — Sinking
Supply Current Is — 15 35 pA Vy+ = 1.8V, Vout = Vy+/2

Note 1: Short-circuit may cause the device to exceed maximum allowable power dissipation.

AC ELECTRICAL CHARACTERISTICS (1.8V)

Electrical Characteristics: Unless otherwise indicated, all parameters apply at T; = +25°C; Vy, = +1.8V; V\,_ = 0V;
VCM = VOUT = VV+/2; RL =1 MQ.

Parameters Symbol Min. Typical Max. Units Conditions
Slew Rate SR — 0.015 — Vius Voltage follower, 1V step,
Rp =100 kQ at 0.9V,
Vout = 1Vep
Gain Bandwidth Product GBWP — 25 — kHz
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MIC7111

DC ELECTRICAL CHARACTERISTICS (2.7V)

Electrical Characteristics: Unless otherwise indicated, all parameters apply at T; = +25°C; Vy, = +2.7V; V\,_ = 0V,
VCM = VOUT = VV+/2; RL =1 MQ.

Parameters Symbol Min. Typical Max. Units Conditions
— 0.9 7 mV
Input Offset Voltage Vos
— — 9 mV -40°C<T;<+85°C
Input Offset Voltage o
Temperature Drift TCVos - 2.0 - Wv/eC
— 1 10
Input Bias Current I pA
— — 500 -40°C < T, < +85°C
Input Offset Current | — 0.01 95 A
nput Offset Curren 0s
P — — 75 P -40°C < T;<+85°C
Input Resistance RiN — >10 — TQ
Positive Power Supply . 2.7V £V S5V, Vy_=0V,
Rejection Ratio +*PSRR 60 %0 9B \Vew = Vour = 1.35V
Negative Power Supply ) . -2.7V £ Vy_<-5V, V. =0V,
Rejection Ratio PSRR 60 9 dB Vem = Vour =-1.35V
common-ModeRejection | cyrg 52 75 — dB  [Vew=-0.2V to +2.9V
Ratio
Common-Mode Input
Capacitance Cin - 3 - pF
. 02 1 Output HIGH, R = 100 kQ,
’ Specified as V. — Vout
Output HIGH, R| = 100 kQ,
— — 1 Specified as Vy+ —Vgyr, -40°C
<T,<+85°C
— 0.2 1 Output LOW, R| = 100 kQ
. . 1 Output LOW, R = 100 kQ,
Outout Volt Swi v v -40°C < T, < +85°C
utput Voltage Swin m
P 9 9 out B 0 2 Output HIGH, R, = 2 kQ,
Specified as V4 — Vout
Output HIGH, R|_ = 2 kQ,
— — 50 Specified as Vy+ — VouT,
-40°C < T, < +85°C
— 10 33 Output Low, R| =2 kQ
. . 50 Output Low, R =2 kQ,
-40°C < T, < +85°C
Output Short-Circuit 30 50 — Sourcing, Voyr = 0V
ISC mA
Current (Note 1) 30 50 — Sinking, Vout = 2.7V
— 400 — Sourcing
Voltage Gain AvoL VimV
_ 400 — Sinking
Supply Current Is — 17 42 MA Vys+ = 2.7V, Vout = Vy+/2

Note 1: Short-circuit may cause the device to exceed maximum allowable power dissipation.
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MIC7111

AC ELECTRICAL CHARACTERISTICS (2.7V)

Electrical Characteristics: Unless otherwise indicated, all parameters apply at T; = +25°C; Vy, = +2.7V; V\,_ = 0V;
VCM = VOUT = VV+/2’ RL =1 MQ.

Parameters Symbol Min. Typical Max. Units Conditions
Voltage follower, 1V step,
Slew Rate SR — 0.015 — Vius |R_ =100 kQ at 1.35V,
Vour = 1Vep
Gain Bandwidth Product GBWP — 25 — kHz

DC ELECTRICAL CHARACTERISTICS (5.0V)

Electrical Characteristics: Unless otherwise indicated, all parameters apply at T; = +25°C; Vy, = +5.0V; V\,_ = 0V;
VCM = VOUT = VV+/2; RL =1 MQ.

Parameters Symbol Min. Typical Max. Units Conditions
— 0.9 7 mV
Input Offset Voltage Vos
— — 9 mV -40°C < T, < +85°C
Input Offset Voltage o
Temperature Drift TCVos - 2.0 - Wvree
— 1 10
Input Bias Current Ig pA
— — 500 -40°C < T, < +85°C
Input Offset Current | — 001 05 A
npu set curren oS
P — — 75 P -40°C < T;<+85°C
Input Resistance Rin — >10 — TQ
Positive Power Supply . 5V £V, 10V, Vy,_= 0V,
Rejection Ratio *PSRR 65 95 9B vy = Vour = 2.5V
Negative Power Supply ) . -5V <V £-10V, Vy, = 0V,
Rejection Ratio PSRR 65 95 dB Vem = Vout =-2.5V
Common-ModeRejection |\ pp 57 80 — dB  |Vgy =-0.2V to +5.2V
Ratio
Common-Mode Input
Capacitance Cin - 3 - PF
o 03 15 Output HIGH, R = 100 kQ,
' ' Specified as Vy+ — Vout
Output HIGH, R = 100 kQ,
— — 1.5 Specified as Vy,, —Voyr, -40°C
<T,<+85°C
— 0.3 1.5 Output LOW, R| = 100 kQ
. . 15 Output LOW, R = 100 kQ,
Outout Voltage Swi v ’ v -40°C < T, < +85°C
utput Voltage Swin m
P g g ouT B .5 5 Output HIGH, R, = 2 kQ,
Specified as Vy+ — VouTt
Output HIGH, R =2 kQ,
— — 75 Specified as Vy,, —Voyr, -40°C
<T,<+85°C
— 15 50 Output LOW, R =2 kQ
. . 75 Output LOW, R =2 kQ,

-40°C < T, < +85°C

© 2020-2024 Microchip Technology Inc. and its subsidiaries

DS20006316B-page 5



MIC7111

DC ELECTRICAL CHARACTERISTICS (5.0V) (CONTINUED)

Electrical Characteristics: Unless otherwise indicated, all parameters apply at T; = +25°C; Vy,, = +5.0V; V\,_ = 0V;
VCM = VOUT = VV+/2’ RL =1 MQ.

Parameters Symbol Min. Typical Max. Units Conditions
Output Short-Circuit 60 100 — Sourcing, Voyr = 0V
Current (Note 1) Isc mA inki

60 100 — Sinking, Voyt = 5V
— 500 — Sourcing
Voltage Gain AyvoL VimV
— 500 — Sinking
Supply Current Is — 20 50 pA Vy+ =5V, Voyut = Vy4/2

Note 1: Short-circuit may cause the device to exceed maximum allowable power dissipation.

AC ELECTRICAL CHARACTERISTICS (5.0V)

Electrical Characteristics: Unless otherwise indicated, all parameters apply at T; = +25°C; Vy,, = +5.0V; V\,_ = 0V;
VCM = VOUT = VV+/2; RL =1 MQ.

Parameters Symbol Min. Typical Max. Units Conditions
Voltage follower, 1V step,
Slew Rate SR — 0.02 — Vigys |R_ =100 kQ at 1.5V,
Vout = 1Vep
Gain Bandwidth Product GBWP — 25 — kHz Sourcing

DC ELECTRICAL CHARACTERISTICS (10.0V)

Electrical Characteristics: Unless otherwise indicated, all parameters apply at T = +25°C; Vy,, = +10.0V; Vy,_=0V;
VCM = VOUT = VV+/2’ RL =1 MQ.

Parameters Symbol Min. Typical Max. Units Conditions
— 0.9 7 mV
Input Offset Voltage Vos
— — 9 mV  |-40°C < T,<+85°C
Input Offset Voltage o
Temperature Drift TCVos - 2.0 - MVFFC
— 1 10
Input Bias Current ) pA
— — 500 -40°C < T, < +85°C
Input Offset Current | — 0.01 05 A
npu set curren (o}
P — — 75 P -40°C < T; < +85°C
Input Resistance Rin — >10 — TQ
Positive Power Supply . 5V =V =10V, Vy_= 0V,
Rejection Ratio *PSRR 65 9 9B vy = Vour = 2.5V
Negative Power Supply ) . -5V =V £-10V, Vy, = 0V,
Rejection Ratio PSRR 65 9 dB Vewm = Vour = -2.5V
Common-ModeRejection | \irr 60 85 — dB  |Vgw=-0.2V to +10.2V
Ratio
Common-Mode Input
Capacitance Cin - 3 - PF
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MIC7111

DC ELECTRICAL CHARACTERISTICS (10.0V) (CONTINUED)

Electrical Characteristics: Unless otherwise indicated, all parameters apply at T; = +25°C; Vy,, = +10.0V; V\,_= 0V,
VCM = VOUT = VV+/2’ RL =1 MQ.

Parameters Symbol Min. Typical Max. Units Conditions
Output HIGH, R = 100 kQ,
B 045 25 Specified as Vi, — Vour
Output HIGH, R = 100 kQ,
— — 25 Specified as Vy+ —Vgyr, -40°C
<T,<+85°C
— 0.45 25 Output LOW, R| = 100 kQ
. . 25 Output LOW, R = 100 kQ,
Outout Voltage Swi v ' v -40°C < T;<+85°C
utput Voltage Swin m
g g out B o 80 Output HIGH, R, = 2 kQ,
Specified as Vy4 -Vourt
Output HIGH, R = 2 kQ,
— — 120 Specified as Vy+ -VouT,
-40°C < T, < +85°C
— 24 80 Output LOW, R =2 kQ
. . 120 Output LOW, R =2 kQ,
-40°C < T, < +85°C
Output Short-Circuit 100 200 — Sourcing, Voyr = 0V
ISC mA
Current (Note 1) 100 200 — Sinking, Voyt = 10V
— 500 — Sourcing
Voltage Gain AyvoL VimV
— 500 — Sinking
Supply Current Is — 25 65 pA Vys+ =10V, Vout = Vy+/2

Note 1: Short-circuit may cause the device to exceed maximum allowable power dissipation.

AC ELECTRICAL CHARACTERISTICS (10.0V)

Electrical Characteristics: Unless otherwise indicated, all parameters apply at T; = +25°C; Vy,, = +10.0V; V\,_= 0V,
VCM = VOUT = VV+/2’ RL =1 MQ.

Parameters Sym. Min. Typ. Max. Units Conditions

Voltage follower, 1V step,

Slew Rate SR — 0.02 — Vius |R_ =100 kQ at 1.35V,
Vour = 1Vep

Gain Bandwidth Product GBWP — 25 — kHz

Phase Margin dm — 50 — °

Gain Margin Gwm — 15 — dB

(Pt Referred Voltage en — 110 — | nVLJHz | f=1KHz Voy=1.0V

Input-Referred Current

Noise iN — 0.03 — pA/JHz |f=1kHz
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MIC7111

TEMPERATURE SPECIFICATIONS

Parameters Symbol | Min. | Typical | Max. | Units | Conditions
Temperature Ranges
Junction Operating Temperature T, -40 — +85 °C
Storage Temperature Range Ta -65 — +150 °C
Lead Temperature Ts — +260 — °C Soldering, 10s
Package Thermal Resistances
Thermal Resistance, 5-Lead SOT23 0,a — 252 — °C/W
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MIC7111

2.0 PIN DESCRIPTIONS
The descriptions of the MIC7111 pins are listed in Table 2-1.

TABLE 2-1: PIN FUNCTION TABLE
Pin Number Pin Name Description
1 ouT Amplifier Output
2 V+ Positive Supply
3 IN+ Noninverting Input
4 IN- Inverting Input
5 V- Negative Supply

© 2020-2024 Microchip Technology Inc. and its subsidiaries
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MIC7111

3.0 APPLICATION INFORMATION

31 Input Common Mode Voltage

MIC7111 tolerates input overdrive by at least 300 mV
beyond either rail without producing phase inversion.

If the absolute maximum input voltage is exceeded,
limit the input current to 5 mA maximum to prevent
reducing reliability. A 10 kQ series input resistor, used
as a current limiter, protects the input structure from
voltages as large as 50V above the supply or below
ground. See Figure 3-1.

R
IN V
10kQ out
VIND—’VW—‘+

FIGURE 3-1:
Protection.

Input Current-Limit

3.2 Output Voltage Swing

The sink and source output resistances of MIC7111 are
equal. Maximum output voltage swing is determined by
the load and the approximate output resistance. The
output resistance is presented in Equation 3-1.

EQUATION 3-1:
R _ Vbrop
our Ji
LOAD
Where:
Rouyr = Output Resistance (kQ)
Vprop = Voltage Dropped within the Amplifier
Output Stage (V)
Irosp = Load Current (mA)

Vprop and I oap can be determined from the Vgoyt
(output voltage swing) portion of the appropriate
electrical characteristics table. For the conditions of this
table, calculate I oap using Equation 3-2.

EQUATION 3-2:
Vys V
2 ~ " DROP
Iro4p = R
LOAD
Where:
I;o4up = Load Current (mA)
Vy. = Power Supply Voltage (V)
Vprop = Voltage Dropped within the Amplifier
Output Stage (V)
Rroup = Load Resistance (kQ)

For example, using DC Electrical Characteristics
(5.0V), the typical output voltage drop using a 2 kQ load
resistance connected to output high voltage is 0.015V.
This produces an | pap of 1.243 mA, as calculated in
Equation 3-3.

EQUATION 3-3:

25V -0.015V
2kQ

~ 1.243mA

After determining | pap using Equation 3-2, calculate
Ryt using Equation 3-1. This results in a value of 12Q,
as shown in Equation 3-4.

EQUATION 3-4:

R _ _15mV
OUT  1243mA

= 12.067Q~ 12Q

3.3 Driving Capacitative Loads

Driving a capacitive load introduces phase lag into the
output signal. This reduces the phase margin of the
operational amplifier system. The application that is
least forgiving of reduced phase margin is a unity gain
amplifier. MIC7111 typically drives a 500 pF capacitive
load connected directly to the output when configured
as a unity gain amplifier.

DS20006316B-page 10
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MIC7111

3.4 Using Large-Value Feedback
Resistors

A large-value feedback resistor (>500 kQ) can reduce
the phase margin of a system. This occurs when the
feedback resistor acts in conjunction with input capaci-
tance to create phase lag in the feedback signal. Input
capacitance is usually a combination of input circuit
components and other parasitic capacitances, such as
amplifier input capacitance and stray printed circuit
board (PCB) capacitance.

Figure 3-2 illustrates a method of compensating phase
lag caused by using a large-value feedback resistor.

IIC
I

FB

MV
R

FB

VIN
VOUT
FIGURE 3-2: Canceling Feedback Phase
Lag.

Feedback capacitor Cgg introduces sufficient phase
lead to overcome the phase lag caused by feedback
resistor Rgg and input capacitance Cjy. The value of
Crg is determined by first estimating Cjyy and then
using Equation 3-5.

EQUATION 3-5:
C >R1NXC1N
FB =
RFB
Where:
Ry = Input Resistance (kQ)
Cpv = Input Capacitor (pF)
Rpp = Feedback Resistor (kQ)
Crp = Feedback Capacitor (pF)

Because a significant percentage of C,y may be
caused by the board layout, it is important to note that
the correct value of Cpg may change when changing
from a breadboard to the final circuit layout.

3.5 Typical Circuits

Some single-supply, rail-to-rail applications for which
MIC7111 is well suited are shown in the circuit
diagrams of Figure 3-3 through Figure 3-8.

V+
1.8V TO 10V
MIC7111
VIN
V+ VOUT
oV TO OV TO V+
AV
R1
100kQ 910kQ
FIGURE 3-3: Noninverting Amplifier.
V+
>
5
>’ R2
A,=1+ =10
v R1
0
0 Viy (V)
FIGURE 3-4: Noninverting Amplifier
Behavior.
V+
1.8V TO 10V
Vv MIC7111
IN
OV TO V+ vV
ouT
OV TO V+
ouT = IN
FIGURE 3-5: Voltage Follower/Buffer.

© 2020-2024 Microchip Technology Inc. and its subsidiaries
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MIC7111

\

MIC7111
1.8V TO 10V
[]

VIN O
oV TO 2V

S
0.5V TO Q1V i qu)
[]

VOUT
0V TO V+

yom
Qi V., = 40V
2N3904 =200mA

IC(MAX)

CHANGE Q1 AND Ry
FOR HIGHER CURRENT
AND/OR DIFFERENT GAIN

ouT
S

\
| = R—‘N =100mA/V AS SHOWN

RS
10Q
YW

Voltage-Controlled Current

FIGURE 3-6:

Sink.
R4
100kQ
M

C1

0.001|JF$

V+

MIC7111

ouT

Vim_mm

FIGURE 3-7: Square Wave Oscillator.
R2
Cy 330kQ
I—'wv—c AN
R1 MIC7111
33kQ
R3
330kQ
V+
R4 __R2_330kQ_ ~10
1C;$ 330kQ Y R1 33kQ
v
FIGURE 3-8: AC-Coupled Inverting
Amplifier.

DS20006316B-page 12
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MIC7111

4.0 PACKAGING INFORMATION

4.1 Package Marking Information

5-Lead SOT23* (Front) Example:

L[] L[] ]
XXX A13

| | | |

5-Lead SOT23* (Back) Example:

L] ] L] ]
NNN 469

| | | |

Legend: XX..X Product code or customer-specific information

Y Year code (last digit of calendar year)

YY Year code (last 2 digits of calendar year)

ww Week code (week of January 1 is week ‘01)

NNN Alphanumeric traceability code

@ 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.

e, A, V Pin one index is identified by a dot, delta up or delta down
(triangle mark).

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. Package may or may not include
the corporate logo.

Underbar (_) and/or Overbar (7) symbols may not be to scale.
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MIC7111

4.2 Package Drawings

5-Lead Plastic Small Outline Transistor (OT) [SOT-23]

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Dl (10\[0.20|C|2X
=
| [e7] |
| — | b
(DATUM D) | |
NI [
] I ]
ER
\ |
1 N — - — L L
VA%
TN
(10)0.15|C|D
2X H |
NOTE 1 101 2
! (£10|0.25(C|D
|=—Je] (DATUM A-B)
[B]-4  |=—nNxb
[$[0.208[c[AB[D]
TOP VIEW
|—> A
A A2
* '™ [0.20
A J — * SEATING PLANE
SEE SHEET 2 A1
SIDE VIEW

Microchip Technology Drawing C04-091-OT Rev H Sheet 1 of 2
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MIC7111

5-Lead Plastic Small Outline Transistor (OT) [SOT-23]

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

t -

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-OT Rev H Sheet 2 of 2
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MIC7111

5-Lead Plastic Small Outline Transistor (OT) [SOT-23]

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

— X [|-—
SILK SCREEN
- Y
Z C G
o |l
I I
[ [
1 2
“

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-OT Rev H
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MIC7111

APPENDIX A: REVISION HISTORY

Revision B (January 2024)

* Updated Package Type.

» Updated DC Electrical Characteristics (5.0V),
Output Short-Circuit Current parameter, Min.
column.

» Updated Section 3.2 “Output Voltage Swing”.
Updated Equation 3-1 and added Equation 3-2.

» Updated Section 3.4 “Using Large-Value
Feedback Resistors”. Updated Equation 3-5.

» Updated Section 4.1 “Package Marking
Information”.

* Minor grammatical text changes throughout the
Data Sheet.

Revision A (March 2020)

» Converted Micrel document MIC7111 to Microchip
data sheet template DS20006316A.

* Minor grammatical text changes throughout the
Data Sheet.
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NOTES:
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MIC7111

PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, contact your local Microchip representative or sales office.

Examples:
PART NO. X XX XX
'|' ‘|_ a) MIC7111YM5-TR = Industrial Temperature,
Device Temperature Package Tape and Reel 5-Lead SOT23, Tape and Reel

Range Option
Device: MIC7111
Temperature Y = —40°Cto +85°C (Industrial)

ange:

Note 1: Tape and Reel identifier only appears in the

Package: MS = SleadsSOT23 catalog part number description. This identifier
is used for ordering purposes and is not printed
— (1) on the device package. Check with your Micro-
'gapp;?o?:d Reel R Tape and Reel', 3,000/Reel chip 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.

Trademarks

The Microchip name and logo, the Microchip logo, Adaptec, AVR, AVR
logo, AVR Freaks, BesTime, BitCloud, CryptoMemory, CryptoRF,
dsPIC, flexPWR, HELDO, IGLOO, JukeBlox, KeeLoq, Kleer,
LANCheck, LinkMD, maXStylus, maXTouch, MediaLB, megaAVR,
Microsemi, Microsemi logo, MOST, MOST logo, MPLAB, OptoLyzer,
PIC, picoPower, PICSTART, PIC32 logo, PolarFire, Prochip Designer,
QTouch, SAM-BA, SenGenuity, SpyNIC, SST, SST Logo, SuperFlash,
Symmetricom, SyncServer, Tachyon, TimeSource, tinyAVR, UNI/O,
Vectron, and XMEGA are registered trademarks of Microchip
Technology Incorporated in the U.S.A. and other countries.

AgileSwitch, ClockWorks, The Embedded Control Solutions Company,
EtherSynch, Flashtec, Hyper Speed Control, HyperLight Load, Libero,
motorBench, mTouch, Powermite 3, Precision Edge, ProASIC,
ProASIC Plus, ProASIC Plus logo, Quiet-Wire, SmartFusion,
SyncWorld, TimeCesium, TimeHub, TimePictra, TimeProvider, and ZL
are registered trademarks of Microchip Technology Incorporated in the
US.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any
Capacitor, AnyIn, AnyOut, Augmented Switching, BlueSky, BodyCom,
Clockstudio, CodeGuard, CryptoAuthentication, CryptoAutomotive,
CryptoCompanion, CryptoController, dsPICDEM, dsPICDEM.net,
Dynamic Average Matching, DAM, ECAN, Espresso T1S,
EtherGREEN, EyeOpen, GridTime, IdealBridge, IGaT, In-Circuit Serial
Programming, ICSP, INICnet, Intelligent Paralleling, IntelliMOS, Inter-
Chip Connectivity, JitterBlocker, Knob-on-Display, MarginLink,
maxCrypto, maxView, memBrain, Mindi, MiWi, MPASM, MPF, MPLAB
Certified logo, MPLIB, MPLINK, mSiC, MultiTRAK, NetDetach,
Omniscient Code Generation, PICDEM, PICDEM.net, PICkit, PICtail,
Power MOS |V, Power MOS 7, PowerSmart, PureSilicon, QMatrix,
REAL ICE, Ripple Blocker, RTAX, RTG4, SAM-ICE, Serial

Quad I/0, simpleMAP, SimpliPHY, SmartBuffer, SmartHLS, SMART-
1.S., storClad, SQI, SuperSwitcher, SuperSwitcher II, Switchtec,
SynchroPHY, Total Endurance, Trusted Time, TSHARC, Turing,
USBCheck, VariSense, VectorBlox, VeriPHY, ViewSpan, WiperLock,
XpressConnect, and ZENA are trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the
U.S.A.

The Adaptec logo, Frequency on Demand, Silicon Storage
Technology, and Symmcom are registered trademarks of Microchip
Technology Inc. in other countries.

GestlC is a registered trademark of Microchip Technology Germany Il
GmbH & Co. KG, a subsidiary of Microchip Technology Inc., in other
countries.

All other trademarks mentioned herein are property of their respective
companies.
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