ESMT

EMD3001

Low Noise, Regulated Charge Pump DC/DC Converter

General Description

Two times charge pump and constant switching frequency
configuration with low noise characteristics, low external
components makes the EMD3001 unique performance and
perfect for the portable applications. Fixed regulated
output voltage (EMD3001) is available for different
applications with input voltage range from 2.7V to 4.5V and

provide up to 100mA of output current.

Soft-start circuitry, preventing the inrush current, thermal
shutdown and short circuit protection are all built-in as well.
It also features with <1uA low showdown current when the

device is disable.

The EMD3001 is available in a 6-pin SOT-26 and TDFN-2x2- 6

package (fixed 5V output).

Features
B Low Noise Constant Frequency Operation (2MHz)
®  100mA Output Current
B Power Range form 2.7V to 4.5V
B Shutdown Current < 1pA
B Needs No Inductors
B Soft Start Function Reduces Inrush Current And Has
Slew Rate Control
B Output Voltage Regulates to 5V + 4% or Ad;.
B Uses Small Ceramic Capacitor of 1uF
B Thermal Shutdown Protects Output Over Loading
B Protects Output Shorted to Ground
B PWM dimming Control WLED Brightness
B 5V Fixed Version in SOT-26

Applications
B White LED Driver
B 3V to 5V Charge Pump Conversion
B Battery Backup Supplies

B Handheld Portable Devices

Elite Semiconductor Memory Technology Inc.

Publication Date : Sep. 2015
Revision : 4.3 1/13



ESMT EMD3001

Package & Ordering Information

CONNECTION DIAGRAM ORDER INFORMATION
SOT-26 (TOP View) EMD3001-50VC06GRR
Top Wiew 50 Output Fixed voltage
Vout 1 6 CP VCO06 SOT-26 Package
GND 2 § Vin GRR RoHS & Halogen free (By Request)
SHDNB 3 4cN

Rating: -40 to 85°C

8-Lead Plastic SOT-26 Package in Tape & Reel
TDFN-2x2-6 (TOP View) EMD3001-50FEO6NRR
‘ 50 Output Fixed voltage
cp1[] :— T _: Cl6 vour FEO6 TDFN-2x2-6 Package
VIN2[Y | L|5sHonB NRR ROHS & Halogen free
endl] I_ _ _: Cldono Rating: -40 to 85°C
Package in Tape & Reel

Order, Mark & Packing Information

Package Product ID Marking Packing
TDFN-2x2-6 EMD3001-50FEO6NRR 3001 3K units Tape & Reel
Tracking Code
L .
PRI DOT | T F
5 £ B
A B B
3001
SOT-26 EMD3001-50VCO6GRR i 3K units Tape & Reel
micer] B O O
Te @
23 2
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Typical Applications
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3.1V<Vin<4.5V, lout<100mA

Figure 1. EMD3001 Fixed 5V, Vin from 2.7V to 4.5V
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Absolute Maximum Ratings

Output Current

Vin, Vout, SHDNB Voltage ------------=-==-=--=-=--

Vout Short Circuits Duration

ESD Protection (HBM)

Operating Temperature Range ----------------

150mA Lead Soldering Temperature (10 secC) ------------------ 300°C
-0.6V to +6V Recommended Operating Conditions
Indefinite Vin 2.7V to 4.5V
2KV Cin, Cout, Cfly 1uF
-40°C to +85C Vout Loading =100mA

Storage Temperature Range ----------------- -65°C to +150C

Electrical Specifications

Specification are at Ta=25°C, Vin=3.6V, Cfly=1uF, Cin=1uF, Cout=1uF unless otherwise noted.

Vin, Vour, lg, Viu and ViLapply over the full operating temperature range.

" Min. Typ. Max .
Symbol Parameter Conditions T Units | Note
(Specification)
Vin Input Voltage 2.7 4.5 \
y Output 2.7V<Vin<3.1V,lour<40mA 48 5 52 |V
out
Voltage 3.1V<Vin<4 5V, lour<100mA 48 5 52 |V
Operating
lo lour=0mA,SHDNB=Vn 2.5 5.9 mA
Supply Current
IsHpN Shutdown Current SHDN=0V,Vour=0V 1 pA | Notel
Vr Output Ripple Vin=3V,lour=100mA 40 mVe.p
n Efficiency Vin=3V,lour=50mA 80 %
Fosc Switching Freq. 1 2 MHz
SHDN Input
Vi 1.2 \Y
Threshold
SHDN Input
Vi 0.4 \Y
Threshold
) Vin=3V,lour=0mA,
Ton Vout Turn-On Time 0.5 ms
10% to 90%
Open-Loop Output
Rou . Vin=3V,lour=100mA 10 Q Note2
Resistance
Output Short
IsHoRT o Vin=3.6V,Vour=0V 15 55 mA
Circuit Current

Notel: Due to testing limit.

Note2: RoL = (2Vin-Vout)/lour
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EMD3001

Pin Descriptions

Pin Name Pin Order Description
EMD3001

CP 6 Positive terminal connection of the fly capacitor.
Vin 5 Input supply voltage.

CN 4 Negative terminal connection of the fly capacitor.

SHDNB 3 High to enable and low to disable the EMD3001.

Vout 1 Output of regulating.
GND 2 Grounding reference of all I/0 pin.

Notel: EMD3001 regulates output to 5V and has no feedback pin. Only GND is available.

Typical Performance Characteristics

Yout Soft-Start Ramp Output Voltage Ripple Load Transient Response

10usiDiv

Vin=3.3V Cin=1uF Cfly=1uF
Cout=1uF

Vin=2.7¥ Cin=1uF Cfly=1uF 200us/Div Vin=3V Cin=1uF 200ns/Div Cout=1uF

IL=100mA Cfly=1uF
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Qutput Ripple (mvp-p)
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Typical Performance Characteristics

Output Voltage vs Supply Voltage
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Function Block Diagram

CH CP
[4] {6}
T I
Vin [5H Charge Pump 2X [1] Vout
Phase Generator
= R1
Oscillator
+ -
Soft Start = R2
SHDONB [31— Slew-Rate
Control
Thermal Protection ’l‘
2
GND |
Figure 2. EMD3001 Functional Block Diagram
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Operation

Charge-pump operation

The EMD3001 configures a 2X charge-pump and regulates
Vout to 5V. Sensing the output voltage through internal
divided resistors and modulating the charge current by
error amplifier’s signal are used to regulate the output
voltage. The EMD3001 wuses a 2MHz-frequency
non-overlapping clock phase to pump the fly capacitor

then store the charge to the output capacitor and

regulate the output voltage cited above.

Shutdown Current

When shutdown is been trigger by low state signal on
SHDNB, the output and CP voltage of EMD3001 wiill pull to
ground to guarantee that shutdown current less than 1uA

in very short time.

Soft-Start and Slew-Rate control

The soft-start slew-rate function can reduce the inrush
current during the input power ramping time. The start-up
time is almost less than 0.5ms in typical condition. During
the EMD3001 start-up, the input power wil charge a
constant current to the fly capacitor and output

capacitor.

Short-Circuit and Thermal Protected

To Prevent been damaged by shorting output to ground,
the EMD3001 has built-in short-circuit protection to limit the
output current up to about 25mA ~ 50mA. And when the
loading is getting too large, out of absolute maximum
ratings of EMD3001, there is a thermal protected circuitry to
prevent too large current flowing through EMD3001 to the

output terminal.

Capacitor Selection

Cfly, Cin and Cout capacitors should utilize the low ESR
(Equivalent Series Resistance) ceramic capacitor.

The charge pump strength is controlled by the flying
capacitor, 1uF is recommended. For reducing noise and
ripple purpose, tantalum and aluminum material
capacitors is not recommended. Cin and Cout should use
the low ESR (<0.1Q2) ceramic capacitor for degrade the
noise and ripple, 1uF is recommended. The value of Cin,
Cout, Cfly will impact on several important parameters of
EMD3001 such as output ripple, start-up time, charge

pump strength and loop stability.
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Application Circuits

1
CN CP

Li Battery Vin Vout

31-42v IT— LT -
T EMD3001 1UE ZEjz/,

— SHDNB GND

off | on

PWM as dimming control at SHDNB

Figure 3. Lithium-lon Battery to 5V White or Blue LED Driver
L
CN CP

T Vin Vout
1uF

EMD3001 1uF

— SHDNB PGND
off Jrom

Figure 4. Regulates To 5V System
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Package Outline Drawing
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DETAIL A
Svmbol Dimension in mm
Y Min. Max.
A 0.90 1.45
Al 0.00 0.15
b 0.30 0.50
C 0.08 0.25
D 2.770 3.10
E 1.40 1.80
El 2.60 3.00
e 0.95 BSC
L 0.30 0.60
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Package Outline Drawing
TDFN-6L (2x2 mm)
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Svrmbol Dimension in mm Exposed pad option
Y Min Max Dimension in mm

A 0.70 0.80 Min Max

Al 0.00 0.05 D2 1.35 1.45

A3 0.18 0.25 E2 0.55 0.65

b 0.25 0.35

D 1.90 2.10

E 1.90 2.10

e 0.65 BSC

L 0.20 0.45
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Revision History

Revision Date Description
4.0 2009.05.12 EMP transferred from version 3.1
41 2009.10.20 Add the TDFN-2x2-6 package information

1. Modify GRR definition (page 2)

4.2 2013.01.07 2. Modify SOT23-6 and TDFN-2x2-6 package outline drawing
(page 10,11)

1. Modify 1Q Spec TBD—5.9mA (page 4)

4.3 2015.09.22 2. Modify Application Circuits 2.7V—3.1V ~ 100Q—250Q

(page 9)
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Important Notice

All rights reserved.

No part of this document may be reproduced or duplicated in any
form or by any means without the prior permission of ESMT.

The contents contained in this document are believed to be accurate
at the time of publication. ESMT assumes no responsibility for any error
in this document, and reserves the right to change the products or
specification in this document without notice.

The information contained herein is presented only as a guide or
examples for the application of our products. No responsibility is
assumed by ESMT for any infringement of patents, copyrights, or other
intellectual property rights of third parties which may result from its use.
No license, either express , implied or otherwise, is granted under any
patents, copyrights or other intellectual property rights of ESMT or
others.

Any semiconductor devices may have inherently a certain rate of
failure. To minimize risks associated with customer's application,
adequate design and operating safeguards against injury, damage,
or loss from such failure, should be provided by the customer when
making application designs.

ESMT's products are not authorized for use in critical applications such
as, but not limited to, life support devices or system, where failure or
abnormal operation may directly affect human lives or cause physical
injury or property damage. If products described here are to be used
for such kinds of application, purchaser must do its own quality
assurance testing appropriate to such applications.
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