MICROCHIP

MIC94090/1/2/3/4/5

High Side Load Switches for Consumer Applications

Features

1.7V to 5.5V Input Voltage Range
1.2A Continuous Operating Current
130 mQ RDS(ON)

Internal Level Shift for CMOS/TTL Control Logic

Ultra-Low Quiescent Current

Micro-Power Shutdown Current

Rapid Turn-On: MIC94090/1

Soft-Start: MIC94092/3 (790 ps), MIC94094/5
(120 ps)

Load Discharge Circuit: MIC94091/3/5

Space Saving and Thermally Capable
1.25 mm x 1.25 mm UDFN Package

Industry Standard SC-70-6 Package

Applications

Cellular Phones

Portable Navigation Devices (PND)
GPS Modules

Personal Media Players (PMP)

Ultra Mobile PCs

Other Portable Applications

PDAs

Portable Instrumentation

Industrial and DataComm Equipment

Package Types

General Description

The MIC94090/1/2/3/4/5 is a family of high-side load
switches designed for operation from 1.7V to 5.5V input
voltage. The load switch pass element is an internal
130 mQ Rps(on) P-channel MOSFET which enables
each device to support up to 1.2A continuous current.
Additionally, the load switch supports 1.5V logic level
control and shutdown features.

The MIC94090 and MIC94091 feature rapid turn on.
The MIC94092 and MIC94093 provide a slew rate
controlled soft-start turn-on of 790 us, while the
MIC94094 and MIC94095 provide a slew rate
controlled soft-start turn-on of 120 ys. The soft-start
feature option prevents an in-rush current event from
pulling down the input supply voltage.

The MIC94091, MIC94093, and MIC94095 include a
250Q auto discharge load circuit that is switched on
when the load switch is disabled.

An active pull-down on the enable input keeps
MIC94090/1/2/3/4/5 devices in a default OFF state until
the enable pin is pulled above 1.25V. Internal level shift
circuitry allows low voltage logic signals to switch
higher supply voltages. The enable voltage can be as
high as 5.5V and is not limited by the input voltage.

The MIC94090/1/2/3/4/5 device family’s operating
voltage range makes them ideal for Lithium ion as well
as both NiMH, NiCad, and Alkaline battery powered
systems and non-battery powered applications. The
devices provide low quiescent current and low
shutdown current to maximize battery life.
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MIC94090/1/2/3/4/5

Typical Application Circuits

MIC94090 (Ultra-Fast Turn On)
MIC94092 (790 ps Soft-Start)
MIC94094 (120 ps Soft-Start)
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MIC94090/1/2/3/4/5

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings t

INPUL VOITAGE (V[N +e-nvee ettt ettt ettt ettt ettt et e bt ettt et s et eh e e eh e e e et e ee et ee e e ne s e e e e ebe e e nneeneeas +6V
ENADIE VOIAGE (VEN) - +venvverrreertie ettt ittt et ettt ettt et et et e he et et e s £ ehe et et e ee e eas e ebt e e eaeeneeeeneennee e +6V
Continuous Drain Current (Ip) (Note 1)

BLINE2 a OR (0] ) PSS +1.2A
I OO (S O 4 0 ) S STRS +1.2A
Pulsed Drain Current (Igp) (NOTE 2) ....c..eiiiiiiie ittt et e e et sre b e nn e nn e sae e nn e 16.0A
Continuous Diode CUurrent (Ig) (NOTE 3) ....oeeieiiiie ittt ettt e e et ee e bt e e e e eane e e -50 mA
ESD Rating — HBM (NOE 4) .....eiiieie ittt ettt et ettt ee ettt e et e e st e aeee et te e et eeseanee e e asseeeaneeeesnneeessaeeean 3 kV

Operating Ratings
INPUL VOITAGE (V[N +enveeree ittt ettt ettt ettt et et h et ettt et ettt et e b e e et st e e eaneeenne e e e eaes +1.7 to +5.5V

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 sections of this specification is not intended. Exposure to maximum rating conditions for extended
periods may affect device reliability.

T Notice: The device is not guaranteed to function outside its operating ratings.
Note 1: With backside thermal contact to PCB.
2: Pulse width < 300 ps with < 2% duty cycle.
3: Continuous body diode current conduction (reverse conduction, i.e. Voyt to V|y) is not recommended.

4: Devices are ESD sensitive. Handling precautions recommended. HBM (Human body model), 1.5 kQ in
series with 100 pF.

ELECTRICAL CHARACTERISTICS
Ta = 25°C, bold values indicate -40°C < Tp < +85°C, unless noted.

Parameters Sym. Min. Typ. Max. | Units Conditions
V|N =1.7V to 45V,
Enable Threshold Voltage VEN_TH 0.4 1.25 \ Ip = -250 pA
_ 0.1 1 A V|N = VEN = 55V, ID = OPEN
WA | Measured on V; MIC94090/1
Quiescent Current Measured on the |
V|N Pin Q V|N = VEN = 55V, ID = OPEN
— 8 15 MA  |Measured on V |y
MIC94092/3/4/5
Enable Input Current lEN — 25 4 MA  |V|y=VEen=5.5Y, Ip=0OPEN
VN = +5.5V, Vgy = 0V,
Ip = OPEN
Shutdown Current Isp — 0.01 1 KA Measured on the V,y pin
(Note 1)
| VIN =+55YV, VEN =0V,
OFF State Leakage Current SHUT-swi | __ 0.01 1 WA  |Ip = SHORT, measured on
TCH Vour (Note 1)

Note 1: Measured on the MIC94090YMT.
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MIC94090/1/2/3/4/5

ELECTRICAL CHARACTERISTICS (CONTINUED)
Ta =25°C, bold values indicate -40°C < Tp < +85°C, unless noted.

Parameters Sym. Min. Typ. Max. | Units Conditions
VN = +5.0V, Ip =-100 mA,
— 130 225 mQ Vey = 1.5V
. VN = +4.5V, Ip =-100 mA,
135 235 mQ Vey = 1.5V
. 140 255 mo VN = +3.6V, Ip =-100 mA,
P-Channel Drain to Source ON Ven = 1.5V
Resistance Ros(on) - _
. 170 315 mo VN = +2.5V, Ip =-100 mA,
VEN =1.5V
VN =+1.8V, Ip =-100 mA,
— 235 355 mQ Vey = 1.5V
. ViN=+1.7V, Ip =-100 mA,
260 375 mQ Vey = 1.5V
- H RSHUT- _ V|N =+3.6V, lTEST =1 mA,
Turn-Off Resistance BOWN 250 400 Q Vey = OV, MIC94091/3/5
. VN = +3.6V, Ip =-100 mA,
04 15 Sl vgy = 1.5V, MIC94090/1
Turn-On Delay Time ton oLy | 200 | 740 | 1500 us ViN = +3.6V, Ip =-100 mA,

Ven = 1.5V, MIC94092/3

Vi = +3.6V, Ip = -100 mA,

65 110 165 us

Vi = +3.6V, Ip =-100 mA,
Ven = 1.5V, MIC94090/1

Viy = +3.6V, Ip = -100 mA,
Vey = 1.5V, MIC94092/3

Vi = +3.6V, Ip =-100 mA,
Ven = 1.5V, MIC94094/5

Turn-On Rise Time ton rise | 400 790 1500 us

65 120 175 us

Vi = +3.6V, Ip = -100 mA,

Turn-Off Delay Time torF pLy — 60 200 ns Vey = 1.5V

Vi = +3.6V, Ip =-100 mA,

Turn-Off Fall Time torr FALL| — 10 100 NS vy =15V

Note 1: Measured on the MIC94090YMT.
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MIC94090/1/2/3/4/5

TEMPERATURE SPECIFICATIONS (Note 1)

Parameters | Sym. | Min. | Typ. | Max. Units | Conditions
Temperature Ranges
CR)zsézting Junction Temperature T, -40 . +125 c |
Maximum Junction Temperature Tymax) — — +125 °C |—
Storage Temperature Ts -55 — +150 °C |—
Package Thermal Resistance
EaDclfsg(il cT):ge;r;al Resistance, 4-Lead 8,0 . 60 . oW | —
Package Thermal Resistance, 4-Lead 0 . 140 . °C/W |—
UDFN (Note 2) A
Package Thermal Resistance, SC-70-6 | 0¢ — 100 — °CW | —
Package Thermal Resistance, SC-70-6 | 0 — 240 — °C/W |—

Note 1: 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., Ta, T;, 84). Exceeding the
maximum allowable power dissipation will cause the device operating junction temperature to exceed the
maximum rating. Sustained junction temperatures above that maximum can impact device reliability.

2: With backside thermal contact to PCB.
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MIC94090/1/2/3/4/5

2.0 TYPICAL PERFORMANCE CURVES

Note: 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.
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MIC94090/1/2/3/4/5
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MIC94090/1/2/3/4/5

3.0 l |
. h-h-‘—h-._h_- -VIN=5'5V‘
L
220 TT1T T
‘ch VIN=3V
.5 “‘h-"‘y‘-
O V. =17V i
i) S | SNSSESa N
= 10
o
- !
5 |
VIH=VEH
=Y T
. o N T © © E (‘_\_l 3
Temperature (°C)

FIGURE 2-13: MIC94090/1/2/3/4/5 Enable
Current vs. Temperature.

DS20006706B-page 8 © 2022 - 2024 Microchip Technology Inc. and its subsidiaries



MIC94090/1/2/3/4/5

3.0 FUNCTIONAL CHARACTERISTICS

Note: The scopes 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 scopes, the data presented may be outside the specified operating range
(e.g., outside specified power supply range) and therefore outside the warranted range.

DSE " [ | 2= 4
2L b o 2
c = c >
wa w o
> V,, =36V > V, =36V
C =1yF C, =1uF
) Load = 3.6Q L Load = 36Q
33 33
TIME (4ps/div) TIME (1ps/div)
FIGURE 3-1: MIC94090. FIGURE 3-4: MIC94090.
L% ¥ 4 @ e d
S 2>
w N w N
) E2
= A PR TR S (O T . CORE AR L a2 L PR (RO TR, O
> V=36V >3 V,, = 3.6V
C, = 14F C, =10uF
L Load = 3.6Q L& Load = 3.6Q
83 83
o BB
TIME (1ps/div) TIME (4ps/div)
FIGURE 3-2: MIC94090. FIGURE 3-5: MIC94090.
o S % | 4 . S ¥ p
asl T | a5 |
c > c >
wa wa
iy ey
=he) . 20
32 hsdern e SR SR ] ., R
>3 _ > 2 Viy=3.6V
o \éw_—13,€'5:v = C =10pF
= (- = —__Load =3.6Q
55 Load = 36Q 55 ——e
S N A - S|
| 3
TIME (20us/div) TIME (1ps/div)
FIGURE 3-3: MIC94090. FIGURE 3-6: MIC94090.

© 2022 - 2024 Microchip Technology Inc. and its subsidiaries

DS20006706B-page 9




MIC94090/1/2/3/4/5
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MIC94090/1/2/3/4/5

[0} — = o= 4 T
g8 1 S 55—1 !
c > c >
Y Y
53 | =5
O == [ttt i+ e, __~ S S o=} D T T T S o T S B B O IR
>3 V=36V = V. =36V
= C, = 10pF . C, = 10pF
»--.% Load:= 360 .-;g ’ Léad = open
32 : 22 L
. N
TIME (100ps/div) TIME (1ms/div)
FIGURE 3-13: MIC94091. FIGURE 3-16: MIC94091.
c > c >t
w wN
p—E‘ I—E
89 PP SRR . IS TPUPUPI IPUPEEN (RO PIPEPIPE SUPEPERG P BE ———— -
> V, = 3.6V >3 V=38V
= i C_=10pF = 7 C, =1uF
'_% Load = 3.6Q 55 Load = 3.60
33 St JUE I Yot 85l
< S
, 8 .
TIME (4ps/div) TIME (1ms/div)
FIGURE 3-14: MIC94091. FIGURE 3-17: MIC94092.
Qs Q= w 1 1
gsp T 1 . 83 T o BEE
c > i c o> I
w s . wal -
%g#ﬁ_ﬂ ...... P SRS wrore %g_“w__m_.a . NP SUN WIS SUNIS DU
>3 | V,, = 3.6V >&| v, =36V
~ C, = 10pF 2| C =1y :
,_% Load = 360 ,_E W
=2 | F {
S e OFE | | SCIS w—
o S j
TIME (200us/div) - TIME (400us/div)
FIGURE 3-15: MIC94091. FIGURE 3-18: MIC94092.

© 2022 - 2024 Microchip Technology Inc. and its subsidiaries DS20006706B-page 11



MIC94090/1/2/3/4/5
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MIC94090/1/2/3/4/5
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MIC94090/1/2/3/4/5
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MIC94090/1/2/3/4/5

4.0

PIN DESCRIPTIONS

The descriptions of the pins are listed in Table 4-1.

TABLE 4-1: PIN FUNCTION TABLE
Pin Number
Pin Name Pin Function
UDFN SC-70-6

1 1 VOUT Drain of P-Channel MOSFET.

4 2,5 GND Ground: Connect to electrical ground.

3 4 VIN Source of P-Channel MOSFET.
Enable (Input): Active-high CMOS-compatible control input for switch.

2 6 EN Internal 2 MQ pull down resistor to GND, output will be off if this pin is left
floating.

. 3 NC No Internal Connection. A signal or voltage applied to this pin will have no
effect on device operation.
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MIC94090/1/2/3/4/5

5.0 APPLICATION INFORMATION

51 Power Dissipation Considerations

As with all power switches, the ultimate current rating
of the switch is limited by the thermal properties of the
package and the PCB it is mounted on. There is a
simple, ohms law type relationship between thermal
resistance, power dissipation and temperature which
are analogous to an electrical circuit:

R R
Vy XY Vy 4 v,

ISOURCE

FIGURE 5-1:

From this simple circuit we can calculate Vx if we know
Isources Yz and the resistor values, Rxy and Ryz using
the equation:

Electrical Circuit.

EQUATION 5-1:

Vx = Igoypcp X (Rxy + Ryz) + Vz

Thermal circuits can be considered using these same
rules and can be drawn similarly replacing current
sources with Power dissipation (in Watts), Resistance
with Thermal Resistance (in °C/W) and Voltage
sources with temperature (in °C).

FIGURE 5-2:

Now replacing the variables in the equation for Vx, we
can find the junction temperature (T;) from power
dissipation, ambient temperature and the known
thermal resistance of the PCB (Rgca) and the package

(Rayn)-

Thermal Equivalent Circuit.

EQUATION 5-2:

Ty = Pprss* (Roset Roc) + Tyup

It is this equation that is used to determine the graphs
in Section 2.0, Typical Performance Curves. Ppgg is
calculated as (Igyircn? X Rswmax)- Reuc is found in the
operating ratings section of the data sheet and Rgcp
(the PCB thermal resistance) values for various PCB
copper areas can be taken from Designing with Low
Dropout Voltage Regulators, available on the Microchip
website.

EXAMPLE 5-1:

A switch is intended to drive a 500 mA load and is
placed on a printed circuit board which has a ground
plane area of at least 25 mm square. The Voltage
source is a Li-ion battery with a lower operating
threshold of 3V and the ambient temperature of the
assembly can be up to 50°C.

Summary of variables:

. ISW =0.5A
. V|N =3V to4.2vV
* TAMB =50°C

* RGJC = 60°C/W
* Rgca = 53°C/W, read from Figure 5-3.

PC Board Heat Sink
Thermal Resistance vs. Area
70

o o

o

Now B O
o

o

e S
e ——
1 1 | Twa -}

-
o

PCE Heat Sink Thermal Resistance ("C/W)

0 2000 4000 6000
PCB Heat Sink Area (mm?)

FIGURE 5-3: Electrical Circuit.
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EQUATION 5-3:

)
Pprss = Isw* Rgppax

The worst case switch resistance (Rgwmax) at the
lowest V|y of 3V is not available in the data sheet, so
the next lower value of V)y is used: Rgwmax at
2.5V =315 mQ.

If this were a figure for worst case Rgyymax for 25°C, an
additional consideration is to allow for the maximum
junction temperature of 125°C, the actual worst case
resistance in this case will be 30% higher (see Rpg(on)
variance vs. temperature graph):

Rswmax at 2.5V (at 125°C) = 315 x 1.3 =410 mQ.

Therefore, junction temperature (T):
T;=0.52x0.41x (60+53) + 50 (from Equation 5-2) and
T, =62°C. This is well below the maximum 125°C.

© 2022 - 2024 Microchip Technology Inc. and its subsidiaries
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6.0 PACKAGING INFORMATION

6.1 Package Marking Information

6-Lead SC-70 (front) Example
[

XXX 1DD 4-Lead UDFN Example

A A
XX 1D

6-Lead SC-70 (back) Example
[

NNN 924

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)

wWw 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) symbol may not be to scale.
Note: If the full seven-character YYWWNNN code cannot fit on the package, the following truncated codes

are used based on the available marking space:
6 Characters = YWWNNN; 5 Characters = WWNNN; 4 Characters = WNNN; 3 Characters = NNN;
2 Characters = NN; 1 Character = N.

DS20006706B-page 18
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TABLE 6-1: MARKING CODES
Part Number Pa{hmzr';;"g Fasé:“"‘ Soft-Start Dis"c"ha;ge Package (Note 2) (Note 3)
MIC94090YC6 DD Yes — No 6-Lead SC-70
MIC94091YC6 D2D Yes — Yes 6-Lead SC-70
MIC94092YC6 D5D No 790 ps No 6-Lead SC-70
MIC94093YC6 D7D No 790 ps Yes 6-Lead SC-70
MIC94094YC6 DD No 120 ps No 6-Lead SC-70
MIC94095YC6 1DD No 120 ps Yes 6-Lead SC-70
MIC94090YMT D1 Yes — No  |4-Lead 1.25 mm x 1.25 mm UDFN
MIC94091YMT D2 Yes — Yes | 4-Lead 1.25 mm x 1.25 mm UDFN
MIC94092YMT D5 No 790 ps No  |4-Lead 1.25 mm x 1.25 mm UDFN
MIC94093YMT D7 No 790 ps Yes | 4-Lead 1.25 mm x 1.25 mm UDFN
MIC94094YMT 0D No 120 us No  |4-Lead 1.25 mm x 1.25 mm UDFN
MIC94095YMT 1D No 120 us Yes 4-Lead 1.25 mm x 1.25 mm UDFN

Note 1: Under bar symbol (__) may not be to scale.
2: UDFN A =Pin 1 identifier.
3: UDFN is a GREEN RoHS-compliant package. Lead finish is NiPdAu. Mold compound is Halogen Free.
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6-Lead Plastic package, EIAJ standard (D4A) - 2.0x1.25 mm Body [SC70]

Micrel Legacy Package

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

[©]

[E2] [g]

]

'
!

2 3|
B fef—
TOP VIEW

]

SIDE VIEW

* SEATING
PLANE

END VIEW

%
L

Microchip Technology Drawing C04-1133 Rev A Sheet 1 of 2
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6-Lead Plastic package, EIAJ standard (D4A) - 2.0x1.25 mm Body [SC70]
Micrel Legacy Package

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

—— (©2)

(@1)
R1

R2

JL<—
|

T\
.

(23)
(L1) |—
SECTION A-A
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Terminals N 6
Pitch e 0.65 BSC
Overall Height A - - 1.10
Standoff A1 0.00 - 0.10
Molded Package Thickness A2 0.80 - 1.00
Overall Length D 2.00 BSC
Overall Width E 2.10 BSC
Molded Package Width E2 1.25 BSC
Terminal Width b 0.15 - 0.30
Terminal Thickness C 0.08 - 0.25
Terminal Length L 0.21 - 0.46
Footprint L1 0.55 REF
Lead Bend Radius R1 0.02 - 0.08
Lead Bend Radius R2 0.08 - 0.20
Lead Angle 01 12° REF
Mold Draft Angle 02 8° REF
Mold Draft Angle 03 8° REF

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
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 C04-1133 Rev A Sheet 2 of 2
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6-Lead Plastic package, EIAJ standard (D4A) - 2.0x1.25 mm Body [SC70]
Micrel Legacy Package

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

SILK SCREEN “

X2

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN | NomM | MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C1 1.30
Contact Pad Spacing C2 1.90
Contact Pad Width (X6) X1 0.42
Contact Pad Length (X6) Y1 0.77
Contact Pad to Contact Pad (X4) G1 0.25

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

2. For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

Microchip Technology Drawing C04-2133 Rev A
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4-Lead Ultra Thin Plastic Dual Flat, No Lead Package (HDA) - 1.25x1.25 mm Body [UDFN]
With 0.6 mm Exposed Pad

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

(DATUM A) —__

(DATUM B) ———__

NOTE 1 \_—\_ '—i______ =

EEEGEINNN

[~J005]C| TOP VIEW

//10.10|C
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i J (Ooos[cly [ A
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PLANE _f
(A3)

SIDE VIEW

el |a—o
orer— A0 / EEEnD

/
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E2

4Xb —=| |=—
& 0.10M[c|A[B]
005@IC]  BoTTOM VIEW

Microchip Technology Drawing C04-1150 Rev A Sheet 1 of 2
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4-Lead Ultra Thin Plastic Dual Flat, No Lead Package (HDA) - 1.25x1.25 mm Body [UDFN]
With 0.6 mm Exposed Pad

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

Units MILLIMETERS

Dimension Limits|  MIN | Nom | MAX
Number of Terminals N 4
Pitch e 0.65 BSC
Overall Height A 0.50 0.55 0.60
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.152 REF
Overall Length D 1.20 BSC
Exposed Pad Length D2 055 | 060 | 065
Overall Width E 1.20 BSC
Exposed Pad Width E2 0.55 0.60 0.65
Terminal Width b 0.20 0.25 0.30
Terminal Length L 0.20 0.25 0.30

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. 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 C04-1150 Rev A Sheet 2 of 2
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4-Lead Ultra Thin Plastic Dual Flat, No Lead Package (HDA) - 1.25x1.25 mm Body [UDFN]
With 0.6 mm Exposed Pad

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

C1
X2

>

| —

/ G1

——

L

1 2
SILK SCREEN . Y2

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN | Nom | MAX
Contact Pitch E 0.65 BSC
Center Pad Width X2 0.58
Center Pad Length Y2 0.58
Contact Pad Overall Length C1 1.40
Contact Pad Overall Width C2 1.40
Contact Pad Width (X4) X1 0.26
Contact Pad Length (X4) Y1 0.50
Contact Pad to Center Pad (X4) G1 0.16
Contact Pad to Contact Pad (X4) G2 0.39

Notes:

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

Microchip Technology Drawing C04-3150 Rev A
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NOTES:
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APPENDIX A: REVISION HISTORY

Revision B (April 2024)

» Updated details for Typical Application Circuits.
* Updated Table 4-1.

» Updated package drawings in Section 6.0,
Packaging Information.

* Minor text and format changes throughout.

Revision A (September 2022)

« Converted Micrel document MIC94090/1/2/3/4/5
to Microchip data sheet DS20006706A.

* Minor text changes throughout.
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NOTES:
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PRODUCT IDENTIFICATION SYSTEM

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

PART No. X XX XX
Device Junction Temp. Range Package Media Type
MIC94090: High Side Load Switch with Fast Turn On
MIC94091: High Side Load Switch with Fast Turn On
and Load Discharge
MIC94092: High Side Load Switch with 790 ps Soft-
Start
Device: MIC94093: High Side Load Switch with 790 ps Soft-
Start and Load Discharge
MIC94094: High Side Load Switch with 120 ps Soft-
Start
MIC94095: High Side Load Switch with 120 ps Soft-
Start and Load Discharge
Junction
Temperature Y = -40°C to +125°C
Range:
Package: C6 = 6-Lead SC-70
ge: MT = 4-Lead 1.25 mm x 1.25 mm UDFN
. . TR = 3000/Reel (SC-70-6 option only)
Media Type: TR = 5000/Reel (UDFN option only)

Examples:

a) MIC94090YC6-TR: MIC94090, -40°C to +125°C
Temp. Range, 6-Lead SC-70,
3000/Reel

b) MIC94091YMT-TR: MIC94091, -40°C to +125°C
Temp. Range, 4-Lead
1.25 mm x 1.25 mm UDFN,
5000/Reel

c) MIC94092YC6-TR: MIC94092, -40°C to +125°C
Temp. Range, 6-Lead SC-70,
3000/Reel

d) MIC94093YMT-TR: MIC94093, -40°C to +125°C
Temp. Range, 4-Lead
1.25 mm x 1.25 mm UDFN,
5000/Reel

e) MIC94094YC6-TR: MIC94094, -40°C to +125°C
Temp. Range, 6-Lead SC-70,
3000/Reel

f) MIC94095YMT-TR: MIC94095, -40°C to +125°C
Temp. Range, 4-Lead
1.25 mm x 1.25 mm UDFN,
5000/Reel

Note 1:  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.

© 2022 - 2024 Microchip Technology Inc. and its subsidiaries
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NOTES:
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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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