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Based on article from power-topics.blogspot.co.il
9.10.2012

How does altitude affect ac-dc Power Supplies

Most ac-dc power supplies that meet the safety standards per UL/EN 60950-1 for Information
Technology Equipment (ITE) applications are designed to operate at typical office and factory
altitudes, which can vary from slightly above sea level to as high as 2,000-meters (6,562-feet).
Many power supply manufacturers provide units that are designed and rated for operation at

higher altitudes, up to 3,000-meters (9,843-feet) so their supplies can be used in major cities
located at higher elevations (e.g, Denver, Santa Fe, Mexico City, Bogota). Many .
broadcasting/communications stations/towers are located at altitudes up to 3,000-meters or higher
in order to maximize their range.

Altitude affects the design of power supplies since ‘air’ is used as an electric insulating medium
{(aka, dielectric) in the construction of power supplies, as well as most electronic devices. The
density and dielectric strength (insulating property} of air is very good at sea level, but at higher
altitudes, the thinner air loses some of its dielectric strength, which needs to be compensated for.
Switchmode power supplies operate off of high voltages (inputs of 90 to 265Vac) and internally
generate even higher voltages (400Vde or more), which need to be insulated and contained to
prevent high voltage arcing or breakdown within the supply, and to protect the end-equipment and
operating personnel. -

"Most electronic circuits are built on Printed Circuit Boards (PCB). Since ‘air’ gets thinner
{reduced barometric pressure) at higher altitudes and becomes less of an insulator, the PCB and
component layouts have to be designed with sufficient safety spacing distances to prevent high
voltage arcs or breakdowns between conductors and/or electronic components.

The other major effect of high altitudes on power supplies is that the less dense air does not
conduct heat as well. To compensate for higher altitudes, power supplies need to be derated, or
employ larger heat sinks, or have increased forced air flow, or a combination of these to insure
proper cooling. In addition, the power supply must be designed with the proper conductor and
component clearances as discussed above.

[n summary, whenever an application requires that a power supply must operate at altitudes
above 2,000 meters (6,562 feet), always check with the manufacturer to determine if this is
acceptable, or if an alternate model that is designed for higher altitudes is required.
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INSTRUMENTS - CDCE913
' CDCEL913
www.ti.com

Programmable 1-PLL VCXO Clock Synthesuzer With 1 8 ¥, 25 V and 3.3-V.Outputs

DESCRIPTION

. N The CDCES13 and CDCELS13 are modular PLL-based low-cost, high-performance, programmable clock

' synthesizers, multipliers, and dividers. They generate up to 3 output clocks from a single input frequency. Each
output can be programmed in-system for any clock frequency up to 230 MHz, using the integrated configurable
PLL.

The CDCx913 has separate output supply pins, Vppoyr, which is 1.8 V for CDCEL813 and 2.5 V to 3.3 V for
CDOCE913.

The input accepts an external crystal or LVCMOS clock signal. If an external crystal is used, an on-chip load
capacitor is adequate for most applications. The value of the load capacitor is programmable from 0 to 20 pF.
Additionally, an on-ch1p VCXO is selectable which allows synchromzahon of the output frequency to an external
control signal, that is, PWM signal.

The deep M/N divider ratio aliows the generation of zero-ppm aucllolwdeo. networking (WLAN BlueTooth,
Ethernet, GPS) or interface (USB, IEEE1394, Memory Stick) clocks from e.g.. a 27 MHz reference input
frequency. .

. The PLL supports SSC (spread-spectrum clocking). SSC can be center-spread or down-spread clocking which is
a common technique to reduce electro-magnetic interference (EM!).

Based on the PLL frequency and the divider settings, the intemal loop filter components are automatically
adjusted to achieve high stability and optimized jitter transfer characteristic.

- The device supports non-volatile EEPROM programming for ease customization of the device to the application.
It is preset to a factory default configuration (see the DEFAULT DEVICE CONFIGURATION section}. It can be
re-programmed to a different application configuration before PCB assembly, or re-programmed by in-system
programming. All device settings are programmable through SDA/SCL bus, a 2-wire serial interface.

Three programmable controt inputs, 50, $1 and S2, can be used to select different frequencies, or change SSC
setting for fowering EMI, or other control features like, outputs disable to low, outputs 3-state, power down, PLL
bypass etc).

The CDCx913 operales in a 1.8 V-environment. It operates in a temperature range of <40° C to 85° C.

Xin/CLK{1 14] Xout
S0}2 13] S1/SDA
’ Vppl3 12] S2/SCL
|4 11| v1
GND}5 10] GND
VDDOUT 6 91Y2
VbooutlZ 8] Y3
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Terminal Functions for CDCE9%3, COCEL913

TERMINAL ’
1o DESCRIPTION
NAME PIN TSS0OP14 : ‘
Yi-Y3 11,9, 8 o} LVCMOS outputs
Xin/CLK 1 ! Crystal oscillator input or LVCMOS clock Input (setectable via SDA/SCL bus)
Xout 14 e} Crystal oscillater odtput {leave open or pullup when not used)
Ve | VCXO control voltage (leave open or pullup when not used)
) Voo 3 Power | 1.8-V power supply for the device
oo CDCEL913: 1.8-V supply for all outputs
Vooour 6,7 Power -
CDCE913: 3.3-V or 2.5-V supply for all cutputs
GND 5, 10 Ground | Ground
SO 2 I User-prograrnmable control input S0; LVEMOS inputs; internal pullup 500k
SDA: bidirectional serial data input/output {(default configuration), LVCMOS internal
SDA/SH 13 1fO or! | pullup; or
81: user-pregrammable control input; LVCMOS inputs: internal pultup 500k
SCL/SZ 12 | SCL: serjal clock input LVCMOS (default configuration), internat pullup 500k or
82: user-programmable control input; LVCMOS inputs; internal pullup 500k
Functional Block Diagram
Vop GND Vopout
Input Clock - -
. 5
VCXO - -
 — X0
T, Lv'cuos E PLL1 o Y2
Xout with 85C
L EEPROM PLL Bypass = Y3
Programiming
S0 o . and |
SUSDA SDASCL
S2/8CL Register =




