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Excelliance MOS Corporation

EM1109BV

1A Low Dropout and Adjustable Mode Regulator

General Description

The EM1109BV 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 EM1109BV has wide adjustable output voltage
range and high output accuracy to 1.0%.

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 applications.

The other features include soft start, current limit
protection, Power-On-Reset function, and over
temperature protection. The EM1109BV is available
in DFN3X3-08L package.

Ordering Information

Part Number Package XX: Output
Voltage
AJ: Adjust
10: 1.00V
12:1.20V
15: 1.50V
EM1109BV-XX DFN3X3-08L 18. 1.80V
25:2.50V
30: 3.00V
33:3.30V
Features
® Wide V\y Range from 2.5V to 5.5V
® Adjustable Output Voltage from 1V to 4.5V
® Fixed Option: 1V,1.2V,1.5V,1.8V,2.5V to 3.3V
® Ultra Low Dropout Voltage: 450mV @ 1A
® Low Shutdown Current < 1uA
® Only 4.7uF Ceramic Capacitor required for

stability

Applications

GREEN PRODUCT

Cellular Handsets

Battery-Powered Equipment

Laptop, Palmtops, Notebook Computers
Hand-Held Instruments

PCMCIA Cards

Portable Information Applications

Pin Configuration

VO 1 8 VIN
ne |24 71| PG
{  GND
aDI/NC[ 37 6 nc
GND [ 41 5| EN
DFN3X3-08

Typical Application Circuit

EM1109BV

VIN PG
Rpuiiup
1uF Vour
u VOouT
Enable c

EN ouT
I

‘ 4.7uF

Fixed Version Output

o
z

—

Q
-4
o

i—

EM1109BV

VIN PG

.

Cin
1uF vouT

® Over Temperature Protection
. . . Enable EN ADJ
® Current Limit Protection L &ND
® RoHS Compliant and 100% Lead (Pb)-Free J_
Adjustable Output
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Excelliance MOS Corporation EM1109BV
Pin Assignment
. Pin No . .
Pin Name DFN3.0X3.0-08 Pin Function
VIN 8 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
VO 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 No Connection.
PG 7 Open Drain Power Good Indicator
ADI 3 Feedback. Error amplifier input. This pin should be connected to external
resistive divider from output voltage.
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Excelliance MOS Corporation

Function Block Diagram

vIN [

EN [

1

EM1109BV
] 1 - +— ] vour
T
Gat
] Dr?veQr OCP & OTP %
. 3 —— 0.8V
Logic

Fixed Output Voltage

L

Logic

1

P r
[ |l| T [] vout
Gate OCP & OTP
Driver
r
] Apy
']
3 _
pG —l— 0.8v

[lj GND
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Excelliance MOS Corporation EM1109BV

Absolute Maximum Ratings (note1)

Vin -0.3V to +6.0V

Other Pins 6V

Power Dissipation, Pb @ Ta= 25°C, DFN3X3-8L 1.7wW

Package Thermal Resistance, 8ia, DFN3X3-08L (Note 2) 70°C/W

Package Thermal Resistance, 8ic, DFN3X3-08L (Note 2) 5°C/IW

Junction Temperature 150°C

Lead Temperature (Soldering, 10 sec.) 260°C

Storage Temperature Range
ESD susceptibility (Note3)
HBM (Human Body Mode)

- -65°Cto 150°C

MM (Machine Mode)

2KV

200V

CDM (Charge Device Mode)

Recommended Operating Conditions notes)

® Supply Input Voltage, Viy
® Junction Temperature

® Ambient Temperature

2020/12/30
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Excelliance MOS Corporation EM1109BV
Electrical Characteristics
Vin=Vour+1V, Ta=25C, unless otherwise specified
Parameter Symbol Test Conditions Min Typ Max | Units
Reference V0|tage VREF VOUT:VREF/ IOUT=lmA 0.788 0.8 0.812 Vv
Feedback Leakage Current lap) - - 0.1 0.5 uA
Power Input Voltage Vin lout=0 to 1A 2.5 - 5.5 Vv
POR Threshold Veortn | lour=0 to 1A - 2.1 2.4 Y
POR HyStereSiS VPORHYS IOUT=0 to 1A - 0.2 - Vv
Quiescent Current lq Vin=Ven=5Y, loyr=0A - 90 - uA
Shutdown Current lsp Vin=5V, V=0V - 0.1 1 uA
Line Regulation VOUT(LINE) IOUT=1mA - - 0.2 %/V
Load Regulation Vouttoap) | IMA < loyr< 1A, Viy=Vour+0.5V - 0.5 1 %/A
IOUT=10mA,1kHZ - 70 -
EZESrSupMVRemcnon PSRR | lour=10mA,10kHz - 60 - dB
lour=10mA, 100kHz - 40 -
Dropout Voltage 2V < Voyr< 2.5V - 200 250
_ Vorop mV
(lour=300mA) 2.6V < Vour< 3.5V - 100 150
Dropout Voltage 2V £ Vgyur< 2.5V - 450 -
_ Vorop mV
(lour=1A) 2.6V < Vour< 3.5V - 360 -
Enable High Level Ven - 1.2 - - Vv
Disable Low Level Vsp - - - 0.3 Vv
Enable Input Current len Ven=5V or OV -1 - 1 uA
For Adjustable Output 1.3 - -
OCP Threshold Level locp A
For Fixed Version Output 1.1 - -
Output Turn On Delay Time To Ven high to Voyr Rising 10% - 50 - us
Output Voltage Ramp Up Time Tss Vour Rising 10% to 90% - 200 - uS
PG React Time TrG Vour 90% to PG active 55 90 150 us
ADJ Falling to PG low
PG OFF deglitch time TrGF - 5 - usS
EN goes low to PG low
VPGR ADJ Rising 90 92 94
PG Threshold %
VpGF ADJ Falling 80 82 84
PG Sinking Voltage Vpoxk Sinking current= 5mA - - 0.4 Vv
Thermal Shutdown Temperature Teo Vin=Ven=5V, Vour=Veer, lout=0A - 160 - ©
Thermal Shutdown Hysteresis Teohys Vin=Ven=5V, Vour=Veer, lout=0A - 30 - °C
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Excelliance MOS Corporation EM1109BVY

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 (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.
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Excelliance MOS Corporation EM1109BV
Reference Values of Feedback Network
EM1109BV
Viy 3V-5V o VIN PG
RF'ullup
10KQ
Vour 1.0V
-t Cin VOouT I *
1uF R1 “CEE
5V Erab 2.55KQ T c
o napble -
ov. EN ADJ T 47uF
- GND R2

= 10KQ

VIN VOuT R1 R2 couTt *CFF
3V 1.0V 2.55KQ 10KQ 4.7uF~22uF
3V 1.2V 5.11KQ 10KQ 4.7uF~22uF
3V 1.5V 8.87KQ 10KQ 4.7uF~22uF

OpF~1nF

3V 1.8V 12.7KQ 10KQ 4.7uF~22uF
3.5V 2.5V 21.5KQ 10KQ 4.7uF~22uF
5V 3.3V 31.6KQ 10KQ 4.7uF~22uF

* CFF is chosen for improving the transient load response

PG React Time Without CFF

PG React Time With CFF=1nF

Tek Stop Tek Stop
'...V . . Voﬁr' o 1 . . . . LK vV . . VSU’T : ! |
[, B Rising 90% T , Rising 90% !
R e e 9 B . . . . L el B |
Vour t=+= /o Active Vour : | == \/pc Active
4 F . ] ! -

$1 Tre=90uS

¥ Toc=70uS

2 100ps 100MS/s 2 s @ 200V & @2
@ 5.00mA & 100Kk poin 2.00V @ 1.00v % @ 500mA %

=

100MS/s 2 5
100k poin 2.00V

CHl:VpG, CHZZVEN, CHZ:VOUT, CH4:IOUT
V|N=3.3V, VEN=3.3V, VOUT=2-5V; |0UT=50mA
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EM1109BV

Timing Diagram
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Excelliance MOS Corporation

Functional Description

Enable Function

EM1109BV is enabled if the voltage of the EN pin is
greater than 1.2V. If the voltage of the EN pin is
less than 0.3V, the IC will be disabled.

POR - Power ON Reset
To let EM1109BV 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
EM1109BV-A) 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
EM1109BV 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

O3

Where:

Ppo(max)=Maximum allowable power dissipation
Timax)=Maximum allowable junction temperature
(125 °C for the EM1109BV)

Ta=Ambient Temperature of the device

EM1109BV

Power Good Function

The power good circuit monitors the feedback
voltage at output. When the ADJ voltage falls below
the PG threshold, the control circuit pull this to pin
to GND. When the ADJ voltage rising above the PG
threshold, this pin becomes high impedance. By
connecting a pullup resistor to an external supply,
any downstream device can receive power good
signal that can be used for managing any fault
event and sequencing. Using the pullup resistor
from 10K() to 100K(2 is recommended. The state
of PG is only valid when the device is operating
above the minimum input voltage. When the input
voltage falls below 1V, there is not enough driver to
keep the open drain and power good device turned
on so that the PG output is pulled up. Connecting
the PG pull up to the output can help minimize the
effect.
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Excelliance MOS Corporation

Typical Operating Characteristics

Power On Form Enable

EM1109BV

Power Off Form Enable

Tek stop Tek stop
i
[ 2 i L
= . /! . D . k
> > [ e
@m-—-/ : @
@ 10V & 1.00ms 10.0M5/s @2 ~ @ 10V & 2 1.00ms 10.0MS/s 2
& 1.00v % @ 500mA % 100k poin 2,00V & 1.00v % @ 500mA % 100k poin 2,00V

CH13V|N, CHZZVEN, CHZZVOUT, CH4:IOUT
V|N=3.3V, VEN=3.3V, VOUT=2-5V1 |OUT=500mA

Tek Stop _

Line Transient Response (Voyr=1.2V)

CH11V|N, CHZ:VEN, CHZZVOUT, CH4:IOUT
V|N=3.3V, VEN=3.3V, VOUT=2-5V1 |OUT=500mA

Line Transient Response (Voyr=2.5V)

k Stop

r

v

e

D@ 200v o 100us 100M5/s @
@ 50.0mvie 100k poin 4.16 V
value Mean Min Max Std Dev
@ vax 27.20mv  25.48m 492.21 202.9m 16.41m
@ Vin —28.85my —35.50m —53.32m 202.9m 24.55m
@ Peak—Peak  56.05mV_ 60.98m 0.000 81.16m 23.50m

-

CH 1:V|N, CH3 :VOUT
V|N=2.5~5.5V, |OUT=500mA

Tek stop

Line Transient Response (Voyr=3.3V)

’ . r | . 4

D@ z200v & 100us 100MS/s @ :
@ 50.0mvie 100k poin 4.40 V
value Mean Min Max Std Dev i
& Max 27.12mv. - 24.28m —1.664m 202.9m 41.21m
& Min —28.77mV —10.60m —60.52m 202.9m 44.05m
@ Peak—Peak 55.89mV_ 34.88m 0.000 94.66m 29.10m

CH 1:V|N, CH3:VOUT
V|N=2.5~5.5V, |0UT=500mA

Load Transient Response (Voyr=1.2V)

stop

e

;|

h

100Ms/s @ T

s

|

@ sS00mv & ]

@ 50.0mvhh 100K poin__4.59v . 20015 50.0MS/s @ S
value Mean Min Max std Dev @ 200mvhy @ 500mA & )[ 100k poin __ 240mA ]

@ vax 20.08mV  16.94m —1.664m 202.9m 4.440m — value Mean Min Max Std Dev -

@ Min —20.86mvY —13.42m —60.52m 202.9m 7.106m ’; @ Vax 6.80mv 7.92m 2.80m 11.6m 2.26m ’;

@ Max 5.002V  4.974 4.951 5.003 21.16m @ Min -9.20mv  —12.0m -22.8m -3.60m 4.17m

& Min 4.356 Y 4.356 4.348 4.369 4.613m @ Peak—Peak  16.0mv__ 19.9m 6.40m 30.4m 6.18m

CH12V|N, CH3:VOUT CHl:VOUT, CH4:IOUT
V|N=2.5~5.5V, |OUT=500mA V|N=2.5V, |OUT=10mA~500mA
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Excelliance MOS Corporation

Tek Stop

EM1109BV

Load Transient Response (Voyr=3.3V)

Tek Stop i

Load Transient Response (Vgyr=2.5V)

.

® 7 ]

S

@ 20.0mves @ S00mA & )[

200ps 50.0MS/s

: J \_.......

® 7 ]

200us 50.0MS/s

@ 20.0mvie @ 500mA & )[

100k poin 240maA 100k poin 240maA
Value Mean Min Max Std Dev value Mean Min Max Std Dev
.Nl_ax 15.6mv 19.1m 1.20m 82.0m 15.5m .ng 18.8mv 19.2m =400 82.0m 17.9m
@ Min —-19.6mv  —24.5m —123m 62.0m 23.9m @ Vin —22.0m¥ —14.5m —123m 82.0m 24.3m
@D Peak—Peak 35.2mv 43.6m 6.40m 205m 39.3m @D Peak—Peak  40.8mV 33.7m 0.00 205m 23.8m
CHl:VOUT, CH4:IOUT CHl:VOUT, CH4:IOUT
V|N=3.5V, |0UT=10mA"‘500mA V|N=4.3V, IOUT=10mA~500mA
Reference Voltage VS Input Voltage Reference Voltage VS Temperature
0812 i 0.812 I I
louT=1MA Vin=3.3V
lout=1mMA
0.806 0.806
= 0.800 — < — —
w 0. i 0.800
> — | =
0.794 0.794
0.788 0.788
3.0 3.5 4.0 4.5 5.0 50 -25 0 25 50 75 100 125
Vin (V) Temperature (C)
Dropout Voltage VS Output Current Current Limit VS Temperature
700 ‘ 1.90 \ \
Vin=3.3V Vin=3.3V,
VOUT=2.5V / VOUT=2'5V
560 1.78
/ | _—
— 420 1.66
= / =
5 s —
= 280 / = 154 /,/
/ ——-40C ~
140 %/ —25C 1.42
% —— 85°C
—125°C
0 1.30
0.0 0.2 0.4 0.6 0.8 1.0 50 -25 0 25 50 75 100 125
lout (A) Temperature (°C)
2020/12/30
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Excelliance MOS Corporation

Quiescent Current VS Temperature

EM1109BV

Shutdown Current VS Temperature

120 T T 05 T T
Vy=3.3V Vin=3.3V
Vour=2.5 Vour=2.5V
106 IOUT=OA 0.4
—_ 92 . 03
= I =
= | =
= — | %
78 // = o2
— /
64 0.1 /
—'/
50 0.0
50 25 ) 25 50 75 100 125 50  -25 ) 25 50 75 100 125
Temperature (°C) Temperature (°C)
Enable Threshold VS Temperature Output Voltage VS Temperature
1.2 : | 2.540 ‘ ‘
V\=3.3V Vin=3.3V
Vour=2.5V Vour=2.5V
1.0 2.524 |- IOUT=1 mA
—_ |
— 0.8 —_ — — 2.508
= I i = —_
— "——-—.___‘_‘_ < —_—
:>E \—.\"‘“‘ I 'g \\
o6 -\.____-___________ > 2492 ~
\\
0.4 2.476
——Enable \
——Disable
0.2 2.460
50 25 0 25 50 75 100 125 50 -25 ) 25 50 75 100 125
Temperature (C) Temperature (C)
Load Regulation (Voyr VS lour) Line Regulation (Vour VS Vin)
2.53 ‘ 2.510 |
Vout=2.5V IOUT=1 mA
2.52 2.506
//
= 2.51 \\ = 2.502 —
= 250 \ = 2.498 //
2.49 \ 2.494
2.48 2.490
0.0 0.2 0.4 0.6 0.8 1.0 3.0 3.4 3.8 4.2 4.6 5.0
lout (A) Vin (V)
2020/12/30
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Excelliance MOS Corporation EM1109BV
Vour Turn On Delay Time VS Input Voltage Vour Ramp Up Time VS Input Voltage
40 : 230 T
louT=1A lout=1A
32 210
24 190
T I ——. 2 170 \-._\
8 150
(o] 130
3.0 3.5 4.0 4.5 5.0 55 3.0 3.5 4.0 4.5 5.0 55
Vin (V) Vin (V)
PG React Time VS Input Voltage PG OFF deglitch time VS Input Voltage
100 ‘ 10 |
VOUT=2'5V \/ =2.5V
Cout=4.7uF ouT
96 8
& 92 & © \
3 - 3
% T &
— 88 _-_'—'—‘—'—-\ o, \\
“‘_‘—._‘_‘_‘_--—‘—‘_‘—'—‘—-—-.
84 2
80 0
3.0 35 4.0 4.5 50 55 3.0 35 4.0 4.5 50 55
Vin (V) Vi (V)
Vpg Threshold VS V, (ADJ Rising) Vg Threshold VS V,y (ADJ Falling)
94 T 84
VOUT=2'5v VOUT=2.5V
gg 93 §§ 83
s S
& o 2 g
) T —
o o
= — 3
}g 92 = 82
= w
o 4
2 o1 > 81
90 80
3.0 35 4.0 4.5 50 55 3.0 35 4.0 4.5 50 55
Vin (V) Vin (V)
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RSRR(dB)
=
=) S a =) =
=] o =] =] =]

(=]

Excelliance MOS Corporation

PSRR Simulation Curve

Condition :
V|N:3.3V| VOUT:1.8V, IOUT:O-lAy COUT:ZZUF,
RBOTTOM=10KQ, RTop=12.7KQ, CFF=680pF

10 100 1K 10K 100K 1M 10M
Frequency(Hz)
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Excelliance MOS Corporation EM1109BVY

Ordering & Marking Information
Device Name: EM1109BV for DFN3.0X3.0-08

EM XX output Voltage
v A Adjust
1109B-XX —» EM1109BV Device Name 10 1.0V
ABCDEFG — . 12 1.2V
a ABCDEFG: Date Code 15 15V
18 1.8V
25 2.5V
. . 30 3.0V
Outline Drawing 33 3.3V
[ D | A"”
| - S A
i
. LASER MARK :>
PIN 1 1.D.
e
L o S
o
IS
(AZ) =l = P
—J —J
Dimension in mm
Dimension A Al A3 b D E D2 E2 e H K L R
Min. 0.7 | 0.00 03| 29 | 29 | 1.5 | 23 | 055 02 | 03 |o0.16
Typ. 0.75 | 0.02 | 0.2REF |035| 30 | 3.0 | 1.6 | 2.4 | 0.65 | 0.3REF | 0.3 | 0.4
Max. 0.8 | 0.05 04 | 31 | 31 | 1.7 | 25 | 0.75 04 | 05

Recommended minimum pads

2.25
1.6

<
™

N
3%

1.6

tm
Y
W

0.65| "

0.3
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Excelliance MOS Corporation
Tape&Reel Information: 3000pcs/ReeI
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1801

8.0+0.20

9.0+0.3

135+1

114+1.0

FEmm

DFN3.0X3.0-08 ( EM1109BV )

Reel KI~T

&t i3\

HijZEt%

1BZERE

T E

fe/N&LE

RF=RTiE

/5MEEE

HME e B

5.20+£0.10

EM1109BV

(]
]
o
H_
o
(o]
n

]
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