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pin 30 of IC1. 
Only two address lines from IC2 

(A0 and A1) have been used for ad-
dressing the four registers of 8255 PPI 
(IC6) in conjunction with the chip-
select signal at pin 6 (from IC4) and 
read/write signals from IC1. Higher-
address bits from port P2 of IC1 (A8, 
A9 and A10 from output pins P2.0, 
P2.1 and P2.2) are used for generating 
the chip-select signals from 74LS138 
(IC4) covering address ranges 000H-
0FFH, 100H-1FF and 200-2FF for 
RTC, LCD module and PPI chip, 
respectively. 

Quad NAND gate 7400 (IC5) in 
conjunction with read and write signals 
from IC1 and chip-select signal from 
pin 14 of IC4 is used for selecting the 
LCD module both during read and 
write cycles of IC1.

PPI chip 8255 is configured with 
port A, port B and port C as output 
ports for controlling up to 24 electri-
cal appliances via relays RL1 through 
RL24. Relays are energised through 
high-current octal Darlington arrays 
inside ULN2803 (IC7 through IC9) 
in accordance with programmed data 
stored in the non-volatile RAM (NV 
RAM) of RTC chip DS12887.  There 
is no need of connecting external free-
wheeling diodes across relays as inbuilt 
diodes are provided in ULN2803 ICs.

All the 24 devices/electrical appli-
ances are considered as 24 bits (three 
bytes at locations 200H, 201H and 
202H) of the three ports (ports A, 
B and C) of 8255. The LCD is used 
for displaying real time (year, month, 
date, day and time in 24-hour mode) 
obtained from RTC DS12887 as also 
some other information during time 
setting, device programming, searching 
(device-switching programmed data), 
password entry, etc, as described later. 

RTC DS12887 is clock-cum-
calendar chip with 128 NV RAM (14 
bytes used for its control registers and 
114 bytes as general-purpose RAM). It 

has an inbuilt lithium battery and can retain stored data for over ten years in the absence of external power. 

Fig. 4: Actual-size, single-side PCB for remotely programmable RTC-interfaced 
microcontroller for multiple device control 




