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Excelliance MOS Corporation EM1109

1A Low Dropout Adjustable and Fixed Mode Regulator

General Description Applications

The EM1109 performs ultra- low drop voltage,
high power supply rejection ratio (PSRR), fast
response, low noise linear regulator, and designed
to continuously deliver up to 1A output current.
The EM1109 has wide adjustable output voltage
range and high output accuracy to 1.5%.

No by-pass capacitor is needed for this device
and only 4.7uF 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
limit protection, Power-On-Reset function, and VOUT |1} ey is] VIN
over temperature protection. The EM1109 is oF 1 NC
available in DFN3X3-08L package. NC j2 § GND
. . NC/ADI{3} 6] NC
Ordering Information .
GND {4} ol {51 EN
Part Number Package X)\(/:o(lth;tZUt
§ DFN3X3-08L
AD: Adjust
10: 1.0V
12:1.2v Typical Application Circuit
15: 1.5V
EM1109V-XX DFN3X3-08L 18, 18V
25: 2.5V VIN VOUT
30: 3.0V VIN VOUT T
33:3.3V I Cin EM1109 Cour

1uF Enable 4. 7uF
Features EN
—L I GND —

® Ultra Fast Response in Line/Load Transient J_

® Wide V\y Range from 2.5V to 5.5V =

® Fixed Output Voltage from 1V to 3.3V Fixed Version Output

® Ultra Low Dropout Voltage: 450mV @ 1A > VIN  VOUT Ml

® Low Shutdown Current < 1uA | Cn EM1109

® Only 4.7uF Ceramic Capacitor required for 1uF £oable

stability I I EN GNDADJ

® Over Temperature Protection =

® Current Limit Protection J__

® RoHS Compliant and 100% Lead (Pb)-Free Adjustab]e output
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Excelliance MOS Corporation EM1109

Pin Assighment

Pin Name DF;I?:‘XI;-CZ)SL Pin Function
VIN g Input Voltage. This is the source input to the power device that supplies
current to the output pin.
GND 4 Ground.
EN 5 Chip Enable Input (Active high).
Output Voltage. VOUT is power output pin. An internal pull low resistance
VOuUT 1 exists when the device is disabled. Minimum 4.7uF low ESR ceramic
capacitor is required at this pin for stabilizing VOUT voltage.
NC 2,6,7 No Connection.
NC/AD! 3 Feedback. Error amplifier input. This pin should be connected to external
resistive divider from output voltage.

Function Block Diagram

VIN Dl ? AVOUT

Gate
Driver

| OCP & OTP

EN [J

0.8V

[

VIN Dlp ? VOUT
Gate
EN || Driver | | OCP & OTP
« ] aDs
~N— 0.8V
GND
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Excelliance MOS Corporation EM1109

Absolute Maximum Ratings (note1)

®V, -0.3V to +6.0V
® Other Pins 6V
® Power Dissipation, Po @ Ta= 25°C, DFN3X3-08L 1.7W
® Package Thermal Resistance, 814, DFN3X3-08L (Note 2) 70°C/W
® Package Thermal Resistance, 8ic, DFN3X3-08L (Note 2) 5°C/wW
@ Junction Temperature 150°C
® Lead Temperature (Soldering, 10 sec.) 260°C
® Storage Temperature Range - -65°Cto 150°C
® ESD susceptibility (Note3)
HBM (Human Body Mode) 2KV
MM (Machine Mode) 200V
Recommended Operating Conditions notes)
® Supply Input Voltage, Vi\ +2.5t0 +5.5V
® Junction Temperature —40°C to 125°C
® Ambient Temperature —40°C to 85°C
07/12/26
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Excelliance MOS Corporation

Electrical Characteristics
Vin=Vour+1V, Ta=25C, unless otherwise specified

EM1109

Parameter Symbol Test Conditions Min Typ Max | Units
Reference Voltage Vier Vout=Vkee, lou=1mA 0.788 0.8 0.812 Y
Feedback Leakage Current lap) - - 0.1 0.5 uA
Power Input Voltage Vin lout=0 to 1A 2.5 - 5.5 \
Output Voltage Vour lour=0 to 1A >Vree - 5 Y
POR Threshold Veorti | lour=0 to 1A - 2.1 2.4 v
POR Hysteresis VporHYs lout=0 to 1A - 0.2 - \
Quiescent Current lo Vin=Ven=5Y, loyr=0A - 80 uA
Shutdown Current lsp Vin=5V, V=0V - 0.1 1 uA
Output Voltage Accuracy Vourt lout=1mA -1.5 - 1.5 %
Line Regulation Voutwng | 2.5V <Vin< 5.5V, loyr=1mA - - 0.2 %/V
Load Regulation Vouttoap) | IMA < loyr< 1A, Vin=Vour+0.5V - 0.5 1 %/A

lour=10mA, 1kHz - 70 -
:zl’;'sr Supply Rejection PSRR | Iour=10mA, 10kHz - 60 - dB
lour=10mA, 100kHz - 40 -
Dropout Voltage 2V £ Vour< 2.5V - 200 250
(lour=300mA) Yoror | v e Vour€ 3.5V - 00 | 0 | ™
Dropout Voltage 2V < Vour< 2.5V B 450 B
(lour=1A) Voror 2.6V < Voyr< 3.5V - 360 - m
Enable High Level Ven - 1.2 - - Y
Disable Low Level Vsp - - - 0.3 Vv
Enable Input Current len Ven=5V or OV -1 - 1 uA
Output Voltage Ramp Up Time Cour=1uF, Vour=Vrer - 200 - us
OCP Threshold Level locp - 1.1 A
Erirg;f;f:r‘;tdown To | Vin=Ven=5V, Vour=Veee, lour=0A - 160 - °C
Thermal Shutdown Hysteresis Tsphvs Vin=Ven=5V, Vour=Vrer, lour=0A - 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. 04 is measured in the natural convection at T,=25°C on a low effective thermal conductivity test board (2Layer PCB) 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.

Note 5. EMC will review datasheet by quarter, and update new version.

2017/12/26




S RS AR R )
Excelliance MOS Corporation
Typical Operating Characteristics

START UP Time (Power On From V)

EM1109

START UP Time (Power On From Vy)

TekStop

Tek stop
: (] \a} s :
" 06 751.0ps 2.220V
o Ce / : T | O® -159.0ps 620.0mv
-------------------------------- [E e Rk (RRRRREE A910.0ps A1.600V

2,220V
620.0mv
A1.600V

O 751.0pus @
O —159.0us (@
1. A910.0W8

| §

}[1.00ms 10.0M5/5 2 5 }

& 100V % @2
& 500mA & 100k poin  1.26 ¥

CH11V|N, CHZZVOUT, CH4:|OUT
V|N=3.3V, VOUT=2'5VI IOUT=OA

START UP Time (Power On From V¢y)

Tel Stop .

10.0M5/s 2 5 }

@ 100V v @2 1.00ms
@ s00mA & 100k poin  1.26 V

CH11V|N, CHZZVOUT, CH4:IOUT
Vin=3.3V, Vour=2.5V, loy1=500mA

(a]
- (0@ -161.0ps 820.0mv
O® 767.0us ~1.620 v
A928.0us A2.440V

START UP Time (Power On From V)

TekStop

e (b} : :
0@ -—161.0ps §20.0mV
Q@ 767.0us -1.620 V
A928.0s A2.440V

25.0MS/s 2 5 ]

& 100V % @2 400ps
& s500mA & 100k poin  1.26 ¥

CH].:VEN, CHZIVOUT, CH4:IOUT
V|N=3.3V, VOUT=2-5V1 IOUT=OA

25.0M5/s 2 5 }

@ 100V & 2 40045
& s500mA & 100k poin

CH].:VEN, CHZ:VOUT, CH4:IOUT
V|N=3.3V, VOUT=2-5V; |OUT=500mA

Line Transient Response (Voy1=1.2V)

TekStop

?._E s T TS P

Line Transient Response (Voy1=2.5V)

Tek Stop

_—

S

: R :
'. 300V & ] Hmo;;s T00M575 o 5 ]: '. 200V & ] Mmo;;s 100MS7s - 5 ]
@ 20.0mvii 100k poin _ 3.92V @ 20.0mvii 100k poin _ 4.56 ¥
value Mean Min Max Std Dev value Mean Min Max Std Dev
@ Max 10.4mv  9.93m 8.80m 11.2m 7200 } @ Max 13.6mv  13.8m 12.0m 15.2m 7730 }
@ Min —7.20mY__-7.47m —8.80m —6.40m 6234 @ Min —9.60m¥__—9.71m —10.4m —8.80m 5824
CH12V|N, CH3:VOUT CH1ZV|N, CHSZVOUT
V|N=2.5~5V, |OUT=100mA V|N=2.5~5V, |0UT=100mA
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Excelliance MOS Corporation EM1109
Line Transient Response (Voyr=3.3V) Load Transient Response (Voyr=1.2V)

Tekstop TekStop

e — ~—

2

@ 200V & Hmo;;s 100M5/s o 5 ]
& 20.0mvoi 100k poin_4.52v | . : : :
value Mean Min Max std Dev [i 20.0mv e J[ZOUHS 50.0MS/s @ 1 ]
@ vax T.2mv  14.9m 9.60m 36.0m 5.79m } @ sooma o 100k poin__300maA
& Nin ~7.20my_—10.5m __ -25.6m___5.60m 5.30m
CH12V|N, CH3:VOUT CH].:VOUT, CH4:IOUT
V|N=2.5~5V, |0UT=100mA V|N=2.5V, |0UT=10mA~500mA
Load Transient Response (Voyr=2.5V) Load Transient Response (Voyr=3.3V)
Tek Stop - - TekStop ]

R N R A T

[ [
F 20Oy @ so0mA & J[ZUUHS ?g.(l[:(Mpstfi; gﬂn{A J F 20-omvn @ sS00mA & ][200"5 ?g-()[]kMpS()/isH gon{A ]
CH].:VOUT, CH4:|0UT CHl:VOUT, CH4:IOUT
V|N=3.5V, |OUT=10mA~500mA V|N=4.3V, IOUT=10mA~500mA
Reference Voltage VS Temperature Dropout Voltage VS Output Current
0.82 500 T
V|N=3.3V o
25
400 VOUT=2-5V C /
0.81
= = /
F E /
E % 300
% 080 | T S 85°C //
=
: — | 5 200 /
* ; //T
0.79
100 / -40°C
0.78 [1]
-40 -25 -10 5 20 35 50 65 80 95 110 125 0.0 0.2 0.4 0.6 0.8 1.0
Temperature (C) Output Current (A)
Current Limit VS Temperature Quiescent Current VS Temperature
2017/12/26
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Excelliance MOS Corporation EM1109

2.00 | | | 98
V|N=3.3V
V =2.5V 92
1.50 out 3 //
< //
= |
=3 T se ]
= S
% 1.00 S /
) =
@ 8 so
5 )
(& =1
0.50 <]
74
0.00 68
40 -25 10 5 20 35 50 65 80 95 110 125 40 25 10 5 20 35 50 65 80 95 110 125
Temperature (C) Temperature (°C)
Shutdown Current VS Temperature Enable Threshold VS Temperature
1 0.80
0.8 0.72
—_ = [
= 06 g 0.64 [~ ——
@ ° T~ I
(8] @ "--..._______‘_“. -..._____.\
= = T — —
= 0a — 0.56 P~
= % \"""'--
2 = ——
73] w
0.2 0.48 ——ENABLE
—DISABLE
3} 0.40 | |
40 -25 10 5 20 35 50 65 80 95 110 125 40 -25 10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
Output Voltage VS Temperature Load Regulation (Voyr VS lour)
2.510 - - - 2.54 :
V|N=3.3V V|N=3.3V
2.505 VQUT=2.5V 2.53 VOUT=2-5V
= - =
2 2500 @
E’ — & 2.52 ‘\-.___________—_—-_-—-_-
: / 2 e
5 5 T
.g- 2.495 / 8 2.50
6 3
2.490 / 2.49
2.485 2.48
40 25 10 5 20 35 50 65 80 95 110 125 ' ° 0.2 0.4 0.6 0.8 1
Temperature (C) Qutput Current (A)

2017/12/26
A5 7



R RN AR A RN )
Excelliance MOS Corporation EM1109
Line Regulation (Voyr=1V) Line Regulation (Voyr=1.5V)

1.010 1.510
= 1.005 1.505
5 =
= @
2 g
S 1.000 £ 1.500
5 5
[&] =%
5
o
0.995 1.495
0.990 1.490
2.5 3.0 3.5 4.0 4.5 5.0 2.5 3.0 3.5 4.0 4.5 5.0
Input Voltage (V) Input Voltage (V)
Line Regulation (Voyr=2V) Line Regulation (Voyr=2.5V)
2.010 2.510
2.005 2.505
= =
> P
[} (=21
S 2 2.500
2.000 S 2
= 2
] =
o =
£ =
=
© IS)
1.995 2.495
1.990 2.490
2.5 3.0 3.5 4.0 4.5 5.0 3.0 3.4 3.8 4.2 4.6 5.0
Input Voltage (V) Input Voltage (V)
Line Regulation (Voyr=3V) Line Regulation (Voyr=3.5V)
3.010 3.510
3.005 3.505
= =
i)
o (5]
£ g
% 3.000 £ 3.500
o 3
2.995 3.495
2.990 3.490
3.5 3.8 4.1 4.4 4.7 5.0 T a0 4.2 4.4 4.6 4.8 5.0
Input Voltage (V) Input Voltage (V)
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Excelliance MOS Corporation

Functional Description

Enable Function

EM1109 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 EM1109 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.

Over Current Limit Function
EM1109 features over current limiting function
which can limit its output current to 1.3A.

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 4.7uF or larger ceramic capacitor to be stable
and reduce the VOUT voltage dip when fast loading
transient is happened.

Thermal and Layout Consideration

EM1109 is designed to maintain a constant output
load current. Due to physical limitations of the chip
layout and assembly of the device the maximum
switch current is 1A. All copper traces for the VIN
and Vo pin should be widely and short to carry the
maximum continuous current and obtain the best
effect. The maximum IC junction temperature
should be restricted to 125°C under normal
operating conditions. To calculate the maximum
allowable dissipation, PD(MAX) for a given output
current and ambient temperature, used the

following equation:
PD(MAX) _ TJ(MAX) _TA
0.]A

Where:

Ppo(max)=Maximum allowable power dissipation
Timax)=Maximum allowable junction temperature
(125 C for the EM11009)

Ta=Ambient Temperature of the device

EM1109

Output Voltage Setting

The EM1109 output voltage is programmed using
an external resistor divider as shown in below
Figure.

VIN
VIN VOUT
1C'NF EM1109
u
Enable EN ADJ
L GND

Adjustable Output

The output voltage is calculated using below
Equation :

R1
Vour =0.8V x| —+1
oo =080 x{ 341
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Excelliance MOS Corporation EM1109
Ordering & Marking Information XX output Voltage

Device Name: EM1109V for DFN 3X3-08L AD Adjust
10 1.0V

EM 12 1.2v

1109-XX —» EM1109 Device Name 15 1.5V
ABCDEFG |—— ABCDEFG: Date Code 18 1.8V

© 25 2.5V

! 30 3.0V

33 3.3V

Outline Drawing

- 5 A
== A
—
Q 1
LASER MARK D J H «C
PIN 1 I.D.
= a
L ;.J N
= .d
q D2 + 0
(A3)—wl e P Lk
— —
Dimension in mm
Dimension | A Al A3 b D E D2 E2 e H K L R
Min. 0.7 0.00 0.3 29 29 15 23 0.55 0.2 0.3 0.16
Typ. 0.75 | 0.02 0.2 REF | 0.35 3.0 3.0 1.6 2.4 0.65 | 0.3REF | 0.3 0.4
Max. 0.8 0.05 0.4 3.1 3.1 1.7 2.5 0.75 0.4 0.5
Recommended minimum pads
2.25
1.6
Z77Z77
209 %
>
© N
— o~

N

0651 0.3
2.4

2017/12/26
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Excelliance MOS Corporation EM1109

@ Tape&Reel Information: 3000pcs/Reel

. 0.25+0.05
05 1.50 7:'4.040.10 1.75£0.10 sz 0
] =B 3.504+0.05 ) m
5° (MAX) ‘
OOG}OG}Q}OOGN’ {_ng
| 3.20+0.10
HEEE EE e ey
o 8.0+ 0.20 o
1.1+0.1 B
4.0+0.10 1.10£0.10
3.2040.10
’T_E"(max)
| |
*LE;J“
9.0+0.3
1l 13541
eb%o:l

180+ 1

114+1.0

EXtreyalll DFN 3X3-08L ( EM1109V )
Reel K~}
Sy J1 =
EIRASTES
1&7ErE
TR
¥/N&h 5:1
Emra 15K
W/5MEEE 12:1
CANGENRAEL 180K
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