Articles of THAT Home Automation Topology

Mainboard (Microcontroller) Design

I've completed a preliminary schematic and parts list for the mainboard (microcontroller board) for the Digital
Thermostat Module. The mainboard components are a mixed combination of 5 Volt and 3.3 Volt components.
The biggest issue at this point in the design is having enough 1/O pins available on the ATmega324P. One
change | have planned to make is reduce the number of pushbutton switches from 6 to 5 to free up an extra
I/O pin. | believe that the reduction in the number of switches to 5 will not negatively impact the usability of the
design. The preliminary schematic is shown below.
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NOTES:

» The oscillator components (Q6, C1, C2) may be removed in a future revision if the microcontroller
code runs fast enough with a slower clock and doesn’'t need the extra speed.

* Q1 and Q7 will be used to provide dimming of the LCD backlight and LED indicator lights on the
thermostat (to reduce power consumption and allow for user adjustment)

* The relays for the thermostat functions must be able to handle at least 24VAC and 1 Amp at their
contacts to be useful for controlling standard residential HVAC systems.

» All the relays are switched by the microcontroller using FETS, since the relay coils require more
current than the microcontroller ports can sink/source.

* The switches are not debounced in hardware, but will instead be debounced using a combination of
software and hardware timers in the microcontroller.
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Pats List |
[Tempera [~ UnitFrics ] | i

|FariD__|Type [T, | Min. | Mas_|Fackage [Cipikey Fait JHanuaciurer Fan L@ | w25 | xi00 |ow| a |25 | x100

C : SERIZ0S-ND C-O0CRH 32 JEA0R-EPBF 032 027 0181 032 07 018
- - : 1 4 A1
| BB Switch SPET, mam, 1501 -E5_ FUGMT BQuare SWedOaEND BAF-1022 025 026 0215 145 131 105
ncket IF-14. 03" mide. opan P4 D] T a3 K] 3
Sockel  DIP-20 wige DIF-40 IVEAT1-HD 2E40-E000-CF 042 036 029 1 042 038 023
Socket  DIP-28. 09" mida. opan GIF-2 ATO00- D 1-F90061 -3 i ] 0

o Caonmeclor  2a3-pin, 2 54mm grid Rectangls 603-2845-MD ToRGS-131LF 08E 045 038 1 088 045 038
] W Amegazad, sok Aoy 40 B DIF-40 A -ZOFLLND &) 4F- TS5 421 361 1 5% a2 361
7 i Humidity, 10-55RH 40 120 5lP-2 4B0-2204-ND HICH-1000-002 5594 366 323 1 554 3J66 323
[ [4 Tomp. 401250, «2C 40 129 T0-92 W [ 034 036 024 1 034 0% 024
L1 nducier _ 10uH,_Z10maA 40105 1008 _520)  a45-1750-1-ND HLCVZST-100F-FF 027 022 0081 027 023 018
1.2 Capacihor__UpF, S0V, ceramic = 1= ZEmmgrd  430-3703-ND PPESCIHZCOEPIIO08 | 03z 024 017 2 064 048 034
06 Crystal ___ 20WHz 20pF HC435 E31-1111-HD F RS LFE00-20 053 045 030 1 053 045 030
e Capatitor 01U S0y, ceramic 55 1 sAmmgnd  BLCE4C T-HD FIME SR e TLE D06 008 005 4 032 032 023
16, 17-2Resistol 1K 5%, carbon 55155 Aial CFIMTFIRCT-HD CF 1M 1K5% R DOB 005 002 14 112 074 031
E.s Fesish Z70_5%. rarbon E5 155 Adal CFIMZJRCT-N0  CF 1M Z705% R DOB 005 002 2 018 041 004
10,11 Fesistal 190 5%, carbon 55155 Awial CFIMIBMRCT-RD __ CF 1M 1805% R OOE 005 002 3 024 018 007
| ] Aelay SEDOT_ 12540 5A 5V -#1__ B5 Fecangle  PBI243-HD ACO3CTS 262 2279 164 4 1046 216 £54
1-4 Dicde Fas1, 200mA, 100W 5 175 D0 TH4148F5-HD THa148 004 003 002 4 016 013 o0
EE‘-E—.T Transishd  MOSFET GOV, 200mA 55 150 T0-32 ZHTO00 DZBICT-ND N7 D26 020 014 5 130 05d 06
13-16. 73 Fesistol 4 7k, 5%, carbon 55155 Auial CFIMd TRJRCT-ND__ CF 1id 4 7K St L DOE 005 002 5 040 027 odl
Parts L fst — Microcontrodler Mainboord - Mick Viera — 30000026 [ Total: 53 33482576 19.47|
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