Articles of THAT Home Automation Topology

Power Supply Design

One of the fundamental components that every THAT module will need is a Power-over-ethernet (PoE) power
supply. Although not required, it is likely that most THAT modules will make use of identical or very similar
power supplies.

With this in mind, | began the design process for a power supply “sub-module” which | plan to use as part of
my Digital Thermostat Module and which could be a design used for the other modules.

The power supply module has two input sources (PoE and external AC/DC input) and two outputs (5 and 3.3
Volts DC).The 5VDC source is used to power the microcontroller, LCD module, and most peripherals. The
3.3VDC source is necessary for powering the ethernet controller IC and its peripherals, as they do not support
5VDC operation. The 3.3VDC was not used exclusively to power the entire system due to the following
reasons:

* The microcontroller cannot operate at full speed unless powered from a 5VDC source.
* Most of the LCD modules which are good candidates for this project are 5VDC only.

« Using 3.3V peripherals would draw more current, resulting in larger circuit board traces.
» Power losses in the regulators would increase.

To handle the PoE functionality, as per the IEEE 802.3af standard, | have selected a PoE module from the
manufacturer Silver. The model | will be using is the Silver Ag9400-S PoE power supply module. This
modules in hardware handles the “handshake” procedure for identifying and obtaining power from a PoE
powering device and outputs regulated 5 Volts DC.

To generate regulated 5 Volts DC from the auxilary AC/DC input, | have selected the LM2575 IC. This device
utilizes a couple external components to create a high-efficiency buck converter, which is one type of switch-

mode power supply (SMPS). From either 5 Volt DC source listed above, | then chose a MC33269 IC, which is
a linear regulator, to provide regulated 3.3 Volts DC.

The preliminary schematic for the power supply (version 0.2) is shown below, along with a suggested parts list
to build the supply.


http://www.tehhouse.us/book/that/
http://www.tehhouse.us/book/that/2010/01/08/power-supply-design/
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- Parts List |
[Tem | Uni Price | I_' Price
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ic1 ic P sugply. ILaland 20 IoRectangle (el AgEA05-2BR B8 B0 E08 1 BO0S_ G0A_ A0A
R Resisior___d47k_5% carhon 55155 Asial R A4TRIRC T-H0 CF 174 478 9% R 008005 D02 1008003 ooz
RZ Resisior 8.2k 5% carbom 55 155 Axial CF1/MB FIRC T -ND CE1/M4 BIK 5% R 008 005 o2 1 0.08 0.05 Qa3
01,7 B Chide GOV, T4 Schotthy -BE 25 Ov-E1 SRAE-TPCT.-RD ERI0E-TP 043 B30 13 is] 3 1.2% g1 50
C1.7_ Diede 20V_34, Schollky 55 125D0-201AD __ IWSA20-TPMSCT-ND __ INSB20-TF 047 032 023 0000000 o)
=] Capaohar 1300, SO, mlecino 53 10%10mm, 3 grid 493-1501-HD LUFWITH1 2 1MFDE 41 029 oig 1 041 oz3 a.19
||l:'l Capacbor  033uF 50 film =40 105 Smm gnd P4553-HD ECQ-WV 1HIZ4JL .15 15 Q.13 1 215 0.15 k13
|[D3-E. D THAD0A, =55 75 D041 AMADOAFSCT -0 ANAD04 0 0o aazy 005 Ll 036 036 a18
[i inductor ___ 330uH_1 154 SMD 125mm_SRR1260-331KCT-RD SRR 260-131K 109 051 0A% 1109 083 0Bs
=3 [ ‘reg, 4-400, TA SV 40 125 TO-220-5 LMESTET - 5E05-ND LMISIST 55 247 214 1.88 1 24T 214 1488
1C4 [ WrEg, E_!\'I SO0, ] 125 TO-220 FCII2EOT-2AGOS-HD  MCIIZEST-335 b0 aan (-] 1 1.0 [} .78
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2 074054039

H Capachar  630uF. 10V, elecine -40 105 8s15, 35 gnd P 2365-ND EEL-FRITABRIL 03r 027 018
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