dZETEX

SEMICONDUCTORS

ZLPM3316
Low current power management solution for DBS

Summary

The ZLPM3316 is an efficient switch mode regulator designed
specifically for the Direct Broadcast by Satellite (DBS) market. At the
heart of a low power satellite Low Noise Block (LNB) and multi-switches
it provides a complete power supply management solution for up to
four ports per IC. Eliminating system compatibility problems whilst
maximising efficiency the ZLPM3316 combined with other parts in the
Zetex low power product range allows the whole system to operate
reliably, efficiently and from 3.3V.

Features Applications

+ High efficiency switching converter to * Quad Universal LNB's
reduce LNB power consumption . Multi Output LNB's

* Intelligent power supply selection . Satellite Multi-Switches
+ Eliminates all linear regulators
* High current 3.3V output voltage

* Four independent intelligent power
supplies for the cable drive amplifiers.

* Integrated power switch

* 22kHz tone filter

* Helps eliminate system compatibility issues
» Direct connection to ZXHF and ZABG series

Typical Low Power Quad Universal LNB System
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Description
The ZLPM3316 is a switching regulator
specifically  designed to meet  the

requirements of multiple output satellite
LNB's and multi switches. Using an efficient
non isolating buck converter, the ZLPM3316
will provide a 3.3V supply voltage which can
supply a maximum output current of 300mA
from any input supply in the range of 9V to
21V.

In addition to the main 3.3V LNB power
supply the ZLPM3316 includes four
independently controlled down-feed driver
amplifier supply switches, providing a
regulated 3.0V to each of the line driving IF
amplifiers. The internal controller detects the
presence or absence of a Set-top box or a
power supply on any of the four down-feeds
(Vpol1 - Vpola) and if a non-valid power supply
is detected it switches off the corresponding
down-feed amplifier (Ag; - Agy) to avoid
unwanted signal reflections and power loss.
The detectors can also be used as part of a
smart energy efficient LNB and the output can
be used to drive standard logic or other
control circuits that can switch off further
parts of the LNB or multi switch.

Pinout Diagram

ZLPM3316

The ZLPM3316 also includes intelligent input
power supply selection logic that assists in
maintaining LNB compatibility with STB's not
designed to drive low current LNBs. This is done
with the minimal voltage drop from the supply,
maximising efficiency.

As the ZLPM3316 has been designed
specifically for DBS applications it can operate
over the wide input supply of 10V to 21V..

To help minimise PCB size ZLPM3316 is
supplied in the miniature QSOP16 surface
mount package.

ZLPM3316 pinout for QSOP16
Package Designator - Q16

NC 1I: O 1  So

Vin — ] Vout
Vool [ ] Ast
Vpol2 — ] As2
Vpa3d [ ] As3
Vpod [ ] As4
Fosc I 1 NC

Comp [ ] Gnd
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Maximum Ratings
Supply Voltage
Supply Current

Vpol1/2/3/4 Input Voltage

Power Dissipation

Operating Temperature Range

Storage Temperature Range

-0.6V to +26V
400mA

26V Continuous
350mwW

-40°C to +85°C
-50°C to +150°C

Electrical Characteristics

Measured at Tamb = 25°C, Vin = 18V, Rpol1,2,3,4 =330 ohm unless otherwise specified.

ZLPM3316

Parameter Conditions Limits Units
Min Typ Max

Supply Voltage 9 21 Vv

Operating Range

Supply Current All outputs unloaded, Vfosc =0 3 6 mA

Vpol1/2/3/4 Inputs

Input Current Uns. | Vpoln =21V, Vpoln+x = 21V, Vpoln-x = 0V(2) 15 35 100 pA

Input Current Sel. Vpoln = 21V, Vpoln+1 = 0V, Vpoln-x = 21v(2 | 3.75 5.0 6.25 mA

Input Cur. Sel. Vpoln+x = 0V, Vpoln-x = 21V(2) 6.0 7.5 9.0 \%

Thres.

Vpol As Threshold | Vin =9V to 21V 6.0 7.5 9.0 \Y

Switching Speed 100 ws

As1/2/3/4 Outputs

Voltage High Vpol =9V, lload = -25mA, Vout = 3.3V 2.7 3.0 3.3 \Y

Leakage Current Vpol =0, Vas = 0, Vout = 3.3V 10 pA

Current range 0 30 mA

Switching Frequency

Range 0 500 kHz

Frequency'® Cfosc = 68pF 120 kHz
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ZLPM3316

Parameter Conditions Limits Units
Min ‘ Typ ‘ Max

Power Switch

Saturation Volt. Iso = 300mA, Vout = 3.1V, Vfosc = 0V, Vin = 1.0 25 \Y
9V

Current Vout = 3.1, Vfosc = 0V, Vso = Vin-3.0, Vin = 400 mA
9V

Leakage(Off) Vso = 0, Vout = 3.5V, Vfosc = 2V, 10 pA
Vin = 21V

Leakage(O.V.) Vso =0, Vout = 3.1V, Vin = 26V 1 mA

Regulator

Output Voltage Test Circuit 1, Il = 200mA 3.1 3.3 35 \Y,

Total Output Current | Test Circuit 1, lout+AS1+AS2+AS3+AS4 0 300 mA

Output Ripple Test Circuit 1, Il = 200mA 5 mV

dVout / dVin Test Circuit 1, Il = 200mA 0.5 mV/V

dVout/dll Test Circuit 1, Il = 100 to 200mA -45 mV/A

dVout /dT 50 ppm

NOTES:

(1) Vpol stimulus applied via a 330 ohm resistor. All levels measured on the input to this resistor.

(2) Vpoln means the input under test, Vpoln+x means all Vpol inputs of higher number and Vpoln-x means all Vpol inputs

of lower number.
(3) Switching frequency (fosc) is inversely proportional to Vin.

Test Circuit

LouUT
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Applications information
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The above is a typical partial application circuit for the ZLPM3316.

The operating frequency of the switching converter is user controlled over the range 0 to 500kHz.
The frequency is set by an external capacitor wired between Fosc and ground.

The pins Vpol1, Vpol2, Vpol3 and Vpol4 are dual function inputs and outputs. The first input
function is to control the state of the amplifier power switch outputs As1, As2, As3 and As4
respectively. The Vpol1-4 pins are designed to be wired to the power inputs of an LNB via ESD
protection resistors (330 ohms nominal). Should the voltage on any input fall below 6V, the
associated amplifier power switch output will be disabled by switching to 0V. Enabled, the
amplifier power switch outputs will source up to 30mA loads from the output of the switching
converter (Vout). These power switches allow any output amplifier connected to an inactive set-
top-box to be disabled, avoiding signal reflections from miss-matched lines and unnecessary
power loss. When enabled, the output voltage of each power switch is set to be 3.0V nominal.
Since the switches have an inherent voltage drop of around 0.3V, the output voltage of the buck
converter is set at 3.3V nominal.

The second function of pins Vpol1, Vpol2, Vpol3 and Vpol4 is to select which active STBs are used
to power the LNB. Some STB designs do not support low supply current LNBs and can cause
system problems. Since the objective of the ZLMP3315 is to reduce STB loading, these set-top
box designs may malfunction if their output loading is made too low by the use of the IC. The
ZLPM3316 caters for such STBs by including internal logic which selects one STB only to supply
all LNB loading. Because of the use of an efficient switching converter, the resulting loading is still
less than standard linear designs that share loading between STBs. When more than one
powered STB is connected to the ZLMP3315, the device acts to select one of these as the sole
power source to the LNB. Selection is achieved by varying the input (sink) current of the Vpol pins.
A Vpol pin connected to an active but not selected STB sinks approximately 50pA. The Vpol pin
connected to the selected STB sinks approximately 4mA. This difference in current is used with
up to four external low cost PNP transistors to direct power only from the selected STB to the
switching converter. The four Vpol pins operate with a strictly defined hierarchy. The highest
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number pin powered will be selected (e.g. Vpol4 will be selected over Vpol3 etc.). Should the
selected STB be switched off or disconnected, then the next highest number powered input pin
will take control. Selection is not dependent on input voltage for valid inputs in the range 10V-21V.

The ZLPM3316 requires an RC compensation network to maintain loop stability. This series
connected network is wired from the Comp pin to ground. The component values required are
dependent on the inductor and load capacitor used in the switching converter. Application circuits
following these notes show typical values.

It is expected that the ZLPM3316 will be connected to the power input of its LNB via forward
biased diodes, present either to 'OR' together multiple power inputs or perhaps simply to give
reverse supply protection. To guarantee correct operation with LNB power inputs down to 10V,
the ZLPM3316 has been design to operate from 9V or greater, hence allowing for the voltage drop
of any input diodes. .

Vpol Input Current Truth Table

As described above, the input current taken by the Vpol1-4 pins is switched high (>3mA) or low
(<100 A) by the ZLPM3316 to select which STB is to supply the power input to the switching
converter. The following truth table shows the controlling logic.

The terms used in the table are as follows:-
Ivpol(H) means input current on this pin only is greater than 3.0mA (all others <100p.A)
Vvpol1-4 Enabled means input voltage applied to this pin is greater than 9.0V
Vvpol1-4 Disabled means input voltage applied to this pin is less than 6V
Vvpol1-4 D/C means input voltage applied to this pin has no effect on Ilvpol1-4

Vvpol
Ivpol(H) Vpol4 Vpol3 Vpol2 Vpol1
Vpol4 Enabled D/C D/C D/C
Vpol3 Disabled Enabled D/C D/C
Vpol2 Disabled Disabled Enabled D/C
Vpol1 Disabled Disabled Disabled Enabled
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Package outline - QSOP16 (Q16)
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Common dimensions
DIM Inches Millimeters DIM Inches Millimeters
Min. Max. Min. Max. Min. Max. Min. Max.
A 0.053 0.069 1.35 1.75 e 0.025 BSC 0.64 BSC
A1l 0.004 0.010 0.10 0.25 b 0.008 0.012 0.20 0.30
E 0.228 0.244 5.79 6.20 c 0.007 0.010 0.18 0.25
E1 0.150 0.157 3.81 3.99 (S) 0° 8° 0° 8°
L 0.016 0.050 0.41 1.27 h 0.010 0.020 0.25 0.50

Note: Controlling dimensions are in inches. Approximate dimensions are provided in millimeters

Ordering Information

Device Package Reel size Tape width Quantity

(inches) (mm) per reel
ZLPM3316Q16TC QSOP16 13 12 2500
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Definitions
Product change
Diodes Incorporated reserves the right to alter, without notice, specifications, design, price or conditions of supply of any product or
service. Customers are solely responsible for obtaining the latest relevant information before placing orders.
Applications disclaimer
The circuits in this design/application note are offered as design ideas. It is the responsibility of the user to ensure that the circuit is fit for
the user’s application and meets with the user’s requirements. No representation or warranty is given and no liability whatsoever is
assumed by Diodes Inc with respect to the accuracy or use of such information, or infringement of patents or other intellectual property
rights arising from such use or otherwise. Diodes Inc. does not assume any legal responsibility or will not be held legally liable (whether
in contract, tort (including negligence), breach of statutory duty, restriction or otherwise) for any damages, loss of profit, business,
contract, opportunity or consequential loss in the use of these circuit applications, under any circumstances.
Life support
Diodes Zetex products are specifically not authorized for use as critical components in life support devices or systems without the express
written approval of the Chief Executive Officer of Diodes Incorporated. As used herein:
A. Life support devices or systems are devices or systems which:

1. are intended to implant into the body

or
2. support or sustain life and whose failure to perform when properly used in accordance with instructions for use provided in the

labelling can be reasonably expected to result in significant injury to the user.

B. A critical component is any component in a life support device or system whose failure to perform can be reasonably expected to

cause the failure of the life support device or to affect its safety or effectiveness.
Reproduction
The product specifications contained in this publication are issued to provide outline information only which (unless agreed by the
company in writing) may not be used, applied or reproduced for any purpose or form part of any order or contract or be regarded as a
representation relating to the products or services concerned.
Terms and Conditions
All products are sold subjects to Diodes Zetex Semiconductors Limited terms and conditions of sale, and this disclaimer (save in the event
of a conflict between the two when the terms of the contract shall prevail) according to region, supplied at the time of order
acknowledgement.
For the latest information on technology, delivery terms and conditions and prices, please contact your nearest Diodes sales office.
Quality of product
Diodes Zetex Semiconductors Limited is an ISO 9001 and TS16949 certified semiconductor manufacturer.
To ensure quality of service and products we strongly advise the purchase of parts directly from Diodes Zetex Semiconductors or one of
our regionally authorized distributors. For a complete listing of authorized distributors please visit: www.zetex.com or www.diodes.com
Diodes Incorporated does not warrant or accept any liability whatsoever in respect of any parts purchased through unauthorized sales channels.
ESD (Electrostatic discharge)
Semiconductor devices are susceptible to damage by ESD. Suitable precautions should be taken when handling and transporting devices.
The possible damage to devices depends on the circumstances of the handling and transporting, and the nature of the device. The extent
of damage can vary from immediate functional or parametric malfunction to degradation of function or performance in use over time.
Devices suspected of being affected should be replaced.
Green compliance
Diodes Zetex Semiconductors is committed to environmental excellence in all aspects of its operations which includes meeting or
exceeding regulatory requirements with respect to the use of hazardous substances. Numerous successful programs have been imple-
mented to reduce the use of hazardous substances and/or emissions.
All Diodes Zetex components are compliant with the RoHS directive, and through this it is supporting its customers in their compliance
with WEEE and ELV directives.
Product status key:

“Preview” Future device intended for production at some point. Samples may be available

“Active” Product status recommended for new designs

“Last time buy (LTB)” Device will be discontinued and last time buy period and delivery is in effect

“Not recommended for new designs” Device is still in production to support existing designs and production

“Obsolete” Production has been discontinued

Datasheet status key:

“Draft version” This term denotes a very early datasheet version and contains highly provisional information, which
may change in any manner without notice.

“Provisional version” This term denotes a pre-release datasheet. It provides a clear indication of anticipated performance.
However, changes to the test conditions and specifications may occur, at any time and without notice.

“Issue” This term denotes an issued datasheet containing finalized specifications. However, changes to

specifications may occur, at any time and without notice.

Diodes Zetex sales offices

Europe Americas Asia Pacific Corporate Headquarters
Zetex GmbH Zetex Inc Diodes Zetex (Asia) Ltd Diodes Incorporated
Kustermann-park 700 Veterans Memorial Highway 3701-04 Metroplaza Tower 1 15660 N Dallas Parkway
Balanstral3e 59 Hauppauge, NY 11788 Hing Fong Road, Kwai Fong  Suiten 850, Dallas
D-81541 Miinchen USA Hong Kong TX75248, USA
Germany

Telefon: (49) 89 45 49 49 0 Telephone: (1) 631 360 2222 Telephone: (852) 26100 611

Fax: (49) 89 45 49 49 49 Fax: (1) 631 360 8222 Fax: (852) 24250 494

europe.sales@zetex.com usa.sales@zetex.com asia.sales@zetex.com www.diodes.com
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