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Excelliance MOS Corporation EM1105

300mA, High PSRR, Low Noise, Adjustable LDO Regulator

General Description Applications

GREENPRODUCT

The EM1105 performs ultra low drop voltage,
high power supply rejection ratio (PSRR), fast
response, low noise linear regulator, and designed
to continuously deliver up to 300mA output current.
The EM1105 has wide adjustable output voltage
range and high feedback voltage accuracy to 1.5%.

No by-pass capacitor is needed for this device
and only 1uF ceramic capacitor is required for
stability in any loading conditions. It reduces the
amount of board space necessary for power

Cellular Handsets

Battery-Powered Equipment

Laptop, Palmtops, Notebook Computers
Hand-Held Instruments

PCMCIA Cards

Portable Information Applications

Pin Configuration

applications.

The other features include soft start, current VOUT FB
limit protection, Power-On-Reset function, and
over temperature protection. The EM1105 is m m

available in SOT-23-5 package.
Ordering Information

[}
Part Number Package Remark ; > :
EM1105) SOT-23-5L u u u

VIN GND EN

Features
Typical Application Circuit

Ultra Fast Response in Line/Load Transient
Wide V|y Range from 2.5V to 5.5V
Adjustable Output Voltage from 0.8V to 4.5V
Ultra Low Dropout Voltage: 200mV @300mA EN
High Power Supply Rejection Ratio
B 70dB at 1kHz L

B 60dB at 10kHz Vin o—l—[l] VIN

Ultra Low Output Noise Voltage 100uVrums) 1E§I

p—O Vour

(option)

Low Shutdown Current < 1uA

® Only 1uF Ceramic Capacitor required for
stability

Over Temperature Protection

Current Limit Protection
® RoHS Compliant and 100% Lead (Pb)-Free
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Excelliance MOS Corporation EM1105
Pin Assighment

Pin Name | Pin No. Pin Function

Input Voltage. This is the source input to the power device that supplies current to

VIN 1 .
the output pin.
GND 2 Ground.
EN 3 Chip Enable Input (Active high).
Feedback Voltage. FB is the non-inverting input to the error amplifier. A resistor
- A divider from the output to GND is used to set the regulation voltage as

V,,; =0.8*(1+R, /R,)(V). This pin has high impedance and should be kept from

noisy source to guarantee stable operation.

Output Voltage. VOUT is power output pin. An internal pull low resistance exists
VOUT 5 when the device is disabled. Minimum 1uF low ESR ceramic capacitor is required at
this pin for stabilizing VOUT voltage.

Function Block Diagram
VIN

B ),

Thermal
Protection Control Soft Start Current

Logic Limit
Power On

Reset

Voltage

Reference —08v

L_J L {5] vouT
— 2

GND
Absolute Maximum Ratings (note1)
L I -0.3V to +6.0V
® Other Ping-=--=sse e e e e -0.3V to (Vin+0.3V)
® Power Dissipation, Pp @ Ta = 25°C, SOT23-5 ------m-mmmmmmmmmm oo 0.4W
® Package Thermal Resistance, ©ua, SOT23-5 (Note 2)---------=--==-m=mmmmmmmmmmmm oo 250°C/W
©® JUNCHION TeMPErAtUrE--====mmm = m e e e 150°C
® [ ead Temperature (Soldering, 10 SEC. )--=--=========mmmmmmmm oo 260°C
® Storage Temperature —---=-=-==m==mmmmm oo e -65°C to 150°C
® ESD susceptibility (Note3)
HBM (Human Body Mode)--=-========mmmmm e e oo 2KV
MM (Maching Mode)----==-=======mmmm e e e 200V
Recommended Operating Conditions (notes)
® Supply Input Voltage, VN =-========mmmmmmmm e e e +2.5V to +5.5V
©® JUNCtion TeMPErature ------==--m=mmmmm e e oo —-40°C to 125°C
©® Ambient TemMPerature -=-=--=--=-msmmmm e e e —40°C to 85°C
2011/09/19
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Excelliance MOS Corporation EM1105

Electrical Characteristics
Vin=5V, Ta=25°C, unless otherwise specified

Parameter Symbol Test Conditions Min| Typ | Max | Units
Supply Input Section
Power Input Voltage Vin Vour= Vrer 2.5 - 5.5 Y
POR Threshold VporTH - 2.1 | 2.49 \"
POR Hysteresis VrorHYs - 0.2 - Vv
Quiescent Current lq Vin=Ven=5Y, lour=0A - 90 130 uA
Shutdown Current lsp Vin=5V,Ven=0V - 0.1 1 uA
Output Voltage
Feedback Voltage Vg Vin=Ven=5Y, lour=1mA 0.788 | 0.8 |0.812 Y
Line Regulation Vour(Ling) 2.5V<V|y<5.0V, lour=1mA, Vour=Vgrer - - 0.2 %/\V
Load Regulation Vout(10ap) ImA<Iloyr<300mA, ViNn=Vour+0.5V - 0.5 1 %/A
Output Voltage Noise 10Hz to 100kHz, Cour=1uF - 100 - uVrwms)

L lour=10mA,1kHz - 70 -
Ezner“pmyRmecnon PSRR lour=10mA, 10kHz |60 | - | B
lour=10mA,100kHz - 40 -

Dropout Voltage Vorop lour=300mMA, Vour>2.5V - 200 | 300 mV
Enable
Enable High Level Ven 1.4 - - \
Disable Low Level Vsp - - 0.38 Y
Enable Input Current len Ven=5V or OV -1 0 1 uA
?iL:,:ZUt Voltage Ramp Up ) 750 ) us
Over Current Protection
OCP Threshold Level locp Vin=Ven=5V, Vour=Veer 1360 [ 600 | - | mA
Thermal Protection
;2;';21 ,i:]rlétdown Tsp Vin=Ven=5VY, lour=0A, Vour=Vrer - 160 - °C
E;i,:;::iihu’cdown Tsprvs Vin=Ven=5VY, lour=0A, Vour=Vrer - 30 - °C

Note 1. Stresses listed as the above “Absolute Maximum Ratings” may cause permanent damage to the device.
These are for stress ratings. Functional operation of the device at these or any other conditions beyond
those indicated in the operational sections of the specifications is not implied. Exposure to absolute
maximum rating conditions for extended periods may remain possibility to affect device reliability.

Note 2. 0,4 is measured in the natural convection at T,=25°C on a low effective thermal conductivity test board of
JEDEC 51-3 thermal measurement standard.

Note 3. Devices are ESD sensitive. Handling precaution is recommended.

Note 4. The device is not guaranteed to function outside its operating conditions.
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Excelliance MOS Corporation
Typical Operating Characteristics

Power On from Vy

EM1105

Power Off from Vy

Tek stop Tek Prevu
Vin : ﬂ\\\\N\u . o]
; —* ._.___‘,___w...._..,,.-.“,\v‘ V|N
: VOUT k \:;4,.‘ . A
; : ; W,
lL‘—'-"—/ = i i W Vour
lout \\J
r ) o sl s bkl bl ai e
\ lout
35 B
R i i R VB Susnms. i "Tany
Vour=3.3V > Cn=Cour=1uF > RoUT=ISQ Vour=3.3V > Cn=Couyr=1uF > RoUT=ISQ
Turn On from EN Turn Off from EN
Tek Run Trig'd Tek Run 1 Trig'd
Ven ﬁ : :
Ven
Vour 4 L i 3 :
[ . ‘
\
Sl 1 \,.
IOUT
Vour
3 B S |
IOUT
1.0();/ By r 2 260 S0.0V\;’IS/ : ra = 5.0;);/ By r 2 26.() SOOM.S/ : p =
g 100mA QF J{ ps- ln[lkpui‘;ts ’QSV g 100mA QF J{ 45 ln[lkpusints esuv

VOUT=3.3V ’ C|N=COUT=1UF ’ ROUT=1SQ

VOUT=3.3V ’ C|N=COUT=1UF ’ ROUT=1SQ

Line Transient Response

Trig'd

: VOUT

S00MS/s

20.0us
100k points

@ 7
@ 100mA % 164mA

V|N=4.3V ’ VOUT=3.3V ’ C|N=COUT=1UF
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S00MS/s

20.0us
100k points

2 o 7
@ 1.00v & 6.78V

Vour=2.5V > Cin=Cour=1uF > lour=1maA.
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Dropout Voltage (mV)

On Resistance {mQ)
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Excelliance MOS Corporation

Dropout Voltage v.s. Output Current
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EM1105

Quiescent Current v.s. Input Voltage
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Excelliance MOS Corporation EM1105
Output Voltage v.s. Temperature Quiescent Current v.s. Temperature
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Excelliance MOS Corporation

Functional Description

Enable Function

EM1105 is enabled if the voltage of the EN pin is
greater than 1.4V. If the voltage of the EN pin is
less than 0.38V, the IC will be disabled.

POR — Power ON Reset
To let EM1105 start to operation, input voltage
must be higher than its POR voltage even when EN
voltage is pulled higher than enable high voltage.
Typical POR voltage is 2.1V.

VOUT Voltage Adjustment

The VOUT voltage of EM1105 can be adjusted by
external voltage divider. Refer to typical
application circuit, VOUT voltage is calculated by
the following equation,

Rl
Vour = (1+1)x0.8V

2

Over Current Limit Function
EM1105 features over current limiting function
which can limit its output current to 600maA.

Input and Output Capacitor Selection

For VIN pin, 1uF or larger ceramic capacitor is
required to provide bypass path in transient
current demand. VOUT pin is also recommended to
have 1uF or larger ceramic capacitor to be stable
and reduce the VOUT voltage dip when fast loading
transient is happened.

EM1105

Power Dissipation

The max power depends on some conditions,
including of thermal impedance, PCB layout,
airflow, and so on. The max power dissipation can
be calculated by the formula as below

PD(max)=(TJ(max)'TA) / 0)a

Timax) is the max junction temperature; 8,5 is the
thermal impedance from junction to ambient. The
thermal impedance 0, of SOT23-5 is package
design and PCB design dependent.

For recommended specification of EM1105, the
max junction temperature is 125 degree C. The 64
of SOT23-5 is 250°C/W on the standard JEDEC 51-3
thermal test board. The max power dissipation (at
25°C ambient) can be calculated as below:

Po(max at 25°C)=(125°C —25°C) / (250°C/W) = 0.4W
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Excelliance MOS Corporation

Ordering & Marking Information
Device Name: EM1105J for SOT-23-5

[] []

V5YWW___, V5: Device Code, V5 for EM1105)
YWW: Date Code

EEEE
#1

Outline Drawing

. C
1 ]

iyl
MHJ G]

Dimension in mm

Dimension A Al B B1 b C D e F G

Min. 0.90 | 0.00 0.30 | 0.08 0.30

Typ. 1.15 2.80 | 1.60 2.90 | 0.95 0.45

Max. 1.30 | 0.15 0.50 | 0.22 1.45 | 0.60
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