ZD3203 300mA Regulated Charge Pump for White LEDs

Z.ywyn

Features

Input Supply Voltage from 2.9V to 5V

Low Noise, Constant Frequency Operation

3 Levels of Regulated Output

2-Bit Control For Torch and Flash Mode Function
Regulated Output Voltage or Current

2 Phase, 2X Charge Pump For High Efficiency
Internal Thermal Shutdown

1.5MHz Switching Frequency

No Inductors

Icc < 1uA in Shutdown

Available in 10-Pin MSOP Green Packages

Applications

ZD3203

300mA Regulated Charge Pump
for White LEDs

General Description

The zD3203 is a low noise, constant frequency, regulated
charge pump DC/DC converter that uses 2 phase conver-
sion for high power output applications such as flash and
torch White LED applications. The part can be used to pro-
duce a regulated voltage or current of up to 300mA from a
3.3Vto5Vinput. Low external parts count make the ZD3203
ideally suited for small, battery-powered applications.

An internal 2-bit DAC allows LED current to be adjusted
for LED brightness control. The ZD3203 also has thermal
shutdown protection and can survive a continuous short-
circuit from Vout to GND. High switching frequency enables
the use of small external capacitors. A low current shut-
down feature disconnects the load from Vin and reduces
quiescent current to less than 1uA.

The ZD3203 is available in a 10-pin MSOP Green Pack-
ages.

Ordering Information

Part Number

White LED Flash/Torch for Cellular Phones

Digital Cameras, Camcorders and GPS Receivers
General Lighting, Flash, or Strobe Applications
LCD Module Backlighting

Programmable DC/DC Boost Converter

Pin Confi guration
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Evaluation Board

Please contact the factory for pricing and availabiliy on Tape-on-Reel
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Zywyn Corporation

ZD3203

Absolute Maximum Ratings

These are stress ratings only and functional operation of
the device at these ratings or any other above those indi-
cated in the operation sections of the specifications is not
implied. Exposure to absolute maximum rating conditions
for extended periods of time may affect reliability.

Vine VouT IO GND -0.3V to 6V
DO, D1 o -0.3Vto V) + 0.3V
Vot Short-Circuit Duration ..., Indefinite
Operation Temperature Range ............. —40TC to +85TC
Storage Temperature ........cccccceevvvninnnns —65T to +150C
Lead Temperature (Soldering, 10 seC.) ............... 260C
Power Dissipation Per Package
10-pin MSOP Thermal Resistance (65,) 157°C/W

Note 1: Based on long-term current density limitations

Note 2: The ZD3203 is guaranteed to meet performance
specifications from -40C to 85TC.

@ Zywyn

Storage Considerations

Storage in a low humidity environment is preferred. Large
high density plastic packages are moisture sensitive and
should be stored in Dry Vapor Barrier Bags. Prior to usage,
the parts should remain bagged and stored below 40C and
60%RH. If the parts are removed from the bag, they should
be used within 168 hours or stored in an environment at or
below 20%RH. If the above conditions cannot be followed,
the parts should be baked for 12 hours at 125 in order
to remove moisture prior to soldering. Zywyn ships prod-
uct in Dry Vapor Barrier Bags with a humidity indicator card
and desiccant pack. The humidity indicator should be below
30%RH. The MSL of this product is 3.

The information furnished by Zywyn has been carefully re-
viewed for accuracy and reliability. Its application or use,
however,is solely the responsibility of the user. No respon-
sibility of the use of this information become part of the
terms and conditions of any subsequent sales agreement
with Zywyn. Specifications are subject to change without no
responsibility for any infringement of patents or other rights
of third parties which may result from its use. No license
or proprietary rights are granted by implication or otherwise
under any patent or patent rights of Zywyn Corporation.
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Zywyn Corporation ZD3203
Electrical Characteristics
Specifications are at T, = 25C. V|, = 3.6V, unless otherwise noted.
Parameter Condition Min Typ Max units
Input Power Supply
V|y Operating Voltage 2.9 5.0 \Y,
Icc Operating Current, Quiescent lout = 60UA, V| =D0=D1=3.6V 25 5 mA
Isypng Shutdown Current D1=D0=0V 1 pA
Output
Torch Mode
louT D1=0V, DO=V,y; V|y=3.3V; Rge7=1.8Q 100 mA
D1=V,y, D0=0V; V,=3.3V; Rgg=1.8Q 200 | 250 mA
Veg D1=0V, DO=V,; lg,7=0mA 200 mv
D1=V,y, DO=0V; |5 ,r=0mA 490 mV
Flash Mode
lout D1=V,y, DO=V,; VIN=3.3V; RSET=1.8Q;
Pulse Width=50ms~500ms; Duty Cycle=50% of 1Hz max 300 mA
Veg D1=V,\, DO=V,y; loyr=0mA 550 mv
lrg Veg = 0.8V 50 nA
Charge Pump
Efficiency D1=D0=V,\; V|y=3.0V; l57=150mA 80 %
CLK Frequency 1.5 MHz
Data Input, DO, D1
High Level Input Voltage (V) 14 \Y,
Low Level Input Voltage (V) 0.4 \%
Input Current (1) D1=D0=V|y -1 1 JIVAN
Input Current (1, ) D1=D0 =0V -1 1 JIVAN
Current Setting D1, DO Truth Table
D1 DO Mode Application
0 0 Shutdown Power Down
0 1 100mA Torch Function
1 0 250mA More Torch or Flash Function
1 1 300mA Flash Function

Based on feedback resistor Rgg of 1.8Q with rating at 0.25W.
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Zywyn Corporation ZD3203

Block Diagram

2o VOUT=2(VCP)
9Vto 5V -
<y 2 Phase, 2X ILED=VFB/RSET VouT
L CIN vep Charge Pump L cCouT
2.2uF 47uF
FLASH :
l . LED
(External
Components)
RSET
i 1.8Q
VSET
1.5MH o
. 4 . Band Gap .
OSCILLATOR Bias Reference 2 bit DAC
Block diagram of ZD3203 high power flash LED driver with external components
Pin Description
Pin Name Pin Number Pin Function
D1, DO 1,10 Control Inputs. DO and D1 determine the Set Point Voltage of the FB
pin.
FB 2 Feedback Pin. Input for the regulation control loop. LED current is
equal to VFB / RSET
VOUT 3 VOUT is the output of the charge pump. A low ESR, 4.7uF ceramic
capacitor is required from VOUT to GND
VIN 4 Input Supply Voltage. VIN should be bypassed with a 1uF to 2.2uF low
ESR ceramic capacitor
GND 5 Ground Pin. Connect to local ground plane.
C2-, C1-, C1+, C2+ 6.7.8.9 Charge Pump Flying Capacitor Pins. A 2.2uF, low ESR ceramic capaci-
tor should be connected from C1+ to C1- and from C2+ to C2-.
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Zywyn Corporation

ZD3203

Circuit Description

The ZD3203 uses a state-of-the-art switched capacitor,
charge pump to boost V1 by as much as twice the input
voltage. The charge pump switches are driven by a two-
phase, non-overlapping clock that assures low EMI designs.
The two-phase clock alternately charges the flying capacitors
and boosts the output voltage at a free running frequency
of 1.5MHz (typ).

Adjustable, Regulated Output

Regulation is provided by a feedback loop from the FB pin to
the charge pump modulator, resulting in stable output voltages
over the devices wide operating range. The regulated output
can be adjusted with the control pins, DOand D1. The ZD3203
integrates adigital-to-analog converter to allow dynamic,digital
control of the regulated voltage. Table 1 shows the feedback
Set Point Voltage as a function of DO and D1.

D1 | DO | Feedback Set Point Voltage [Output (R gg1=1.8Q)
0 0 ov Shutdown
0 1 0.20V 100mA
1 0 0.49Vv 250mA
1 1 0.55Vv 300mA

Table 1. Feedback Control Voltage Settings
Controlled Power-Down

The ZD3203 has a low-power shutdown mode controlled by
the control pins, DO and D1. When both control pins are held
atalow logiclevel, the ZD3203 enters power down mode and
draws only leakage current from the V, supply. All internal
circuitry is disabled and V1 is disconnected from V,y. DO
and D1 control inputs are high impedance CMOS inputs and
should not be left floating. Ensure that they are always driven
with valid logic levels.

Short-Circuit/Thermal Protection

The zZD3203 has integrated short-circuit current limiting
circuitry designed to protect the device. Thermal protection
circuitry has also been integrated. These protection circuits
allow for robust designs during manufacturing and industrial,
as well as consumer environments. The current limit is set
to approximatley 350mA and the thermal protection will shut
down the charge pump when the die temperature reaches
approximately 160C. The charge pump will be re-started
whenthe die temperature reaches approximately 155C. The
ZD3203 will continue to cycle, without latchup or damage,
until the fault is corrected.

@ Zywyn

Voltage or Current Programming of the ZD3203

The zZD3203 is configurable to regulate either voltage or
current. In white LED applications, the ratio of the feedback
set point and a sense resistor controls the current through
the white LED, as shown in Figure 1

vouT P
ZD3203 :
4.7 nF -M
FB
GND ‘ Rx

Figure 1 Current Control Mode

This configuration requires the largest amount of output
capacitance to maintain stability, due to the high loop gain
caused by relativity low impedance of the white LED as
compared to the sense resistor.

In constant voltage applications. The output voltage is set
by the ratio of two resistors and the feedback set point, as
shownin Figure 2. V5,1 = set pointvoltage * (1 + R1/R2). The
closed-loop output resistance isimpacted by the resistor ratio
R1:R2, the higher the ratio, the higher the output resistance.
Typically the total resistance of the voltage divider, R1:R2,
will be in the range of several KQ to 1IMQ.

YOouT |
ZD3203 A7uE -
7 R1 =
FB
GND R2 <

Figure 2. Voltage Control Mode
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Zywyn Corporation

ZD3203

Typical Performance Characteristics

Feedback Voltage vs Supply Voltage

Efficiency vs Supply Voltage (Vout=5V,
lout=150mA)
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ZD3203

Green Package SMD IR Refl ow Pro file Information

IR Reflow Profile Conditions
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Profile Feature

JESD Sn-Pb Eutectic Assembly

JESD Pb-free Assembly

Average Ramp-Up Rate
(TSmax to TP)

3°C/seconds max.

3°C/seconds max.

Pre-heat

Temperature (tp)

- Temperature Min (Tspmin) 100°C 150°C

- Temperature Max (Tsmax) 150°C 200°C

- Time (Tsmin tO tsmax) 60~120 seconds 60~180 seconds
Time maintained above:

- Temperature (T,) 183°C 217°C

- Time (t) 60~150 seconds 60~150 seconds
Peak/Classification o o o .
Temperature (Tp) 235°C+5/-0°C 255°C+5/-0°C
Time within 5°C of actual Peak 10~30 seconds 20~40 seconds

Ramp-Down Rate

6°C/second max.

6°C/second max.

Time 25°C to Peak
Temperature

6 minutes max.

8 minutes max.

Zywyn Green Packages are Pb-free and RoHS compliance.
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ZD3203

Package Information
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Evaluation Board Information

iD3202
Do

i g3+

ZD3203EVB Evaluation Board Component Side Layout ZD3203EVB Evaluation Board Solder Side Layout

Part Marking Information

TOPSIDE MARK INSTRUCTIONS:

HERAR

ZD32
03LU

4—— Line |
4—— Line 2

Pin | Indicator
(mold dimple)

I

Line 1: Zywyn Part Number "ZD32"
Line 2: Zywyn Part Number "03LU"

Note: Pin#1"A" Indicator Required if no Mold Dimple

BOTTOMSIDE MARK INSTRUCTIONS:

Lot#
YYWW

<4— Line |
4— Line2

Line 1: Lot Number: XXXXX.XX (Mark only the 4 characters underlined)
Line 2: Date Code: (Last 2 digits of Prod. Year & Prod. Work Week)

10-pin MSOP

Zywyn Corporation
Headquarters and Sales Office

1270 Oakmead Parkway, Suite 201 ¢ Sunnyvale, CA 94085 « Tel: (408) 733-3225 -

Email: sales@zywyn.com ¢ www.zywyn.com

Fax: (408) 733-3206

Zywyn Corporation reserves the right to make changes to any products described herein. Zywyn does not assume any liability arising out of the applica-

tion or use of any product or circuit described herein; neither does it convey any license under its patent rights nor the rights of others.
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