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LCD interferes with SPI 
RAM communications

I wonder if you can assist me with a 
problem I’m having with the 23LC1024 
RAM in the Micromite LCD BackPack 

V3 (August 2019; siliconchip.com.au/
Article/11764). Using the BackPack 
without the LCD connected, the RAM 
chip works fine with your sample RAM 
testing program. It faithfully reads 
from RAM the numbers written to it.

But when I connect the LCD, the 
numbers read do not match the num-
bers written. I modified the test pro-
gram to include the lines PIN(6) = 1 
and PIN(7) = 1 to ensure the SPI lines 
were not being affected by the LCD. I 
also modified the test program to sim-
ply output the numbers 0 to 10 to the 
RAM and then read them back. The 
results below show the errors in the 
resulting reads.

WRITE: 0 1 2 3 4 5 6 7 8 9 10
READ : 0 0 3 3 6 6 7 7 12 12 15
I feel that somehow the LCD is still 

affecting the SPI lines. Can you sug-
gest anything else that I might try? (J. 
H., Nathan, Qld)
• We ran the same tests you did, and 
agree that it appears that some screens 
do cause occasional interference with 
the MISO data line back to the Micro-

mite, even with their touch controller’s 
CS pin held high (which, of course, 
they shouldn’t do).

We were able to fix the issue by cut-
ting the trace between pin 14 on IC1 
and the LCD header and soldering a 
220W resistor in its place. We also tried 
a 1kW resistor, but this value was too 
high to allow the touch controller to 
communicate correctly. After adding 
that resistor, the tests all ran success-
fully with or without the LCD screen 
plugged in.

I’m attracted to the easy-to-build 
Bookshelf Speaker System project 
(January-March 2020; siliconchip.
com.au/Series/341), but I’m mysti-
fied that the design relies on a mix-
ture of active and passive crossovers 
rather than a wholly active crosso-
ver solution.

My sketchy knowledge of active 
crossover systems tells me that an 
important disadvantage of them is 
the need for an amplifier for each 
driver, a significant cost until re-
cently. By specifying plate amplifiers 
costing less than $8/driver, this dis-
advantage is greatly diminished. The 
cost of inductors alone for the pair 
of passive crossovers in the project 
is around $74. Am I missing some-
thing? (I. B., Moreland, Vic.)
• You are probably right that it 
would have cost less to build active 
crossovers for the monitor speakers, 
given the low cost of the amplifier 
modules. But that would have com-
plicated the build somewhat with 
the extra wiring and circuitry, and 
we would have either had to jam four 
amplifiers into one small speaker 
box, or run power to both.

Phil Prosser adds: As the 5-inch 

drivers are the limiting factor in the 
monitor design, active crossovers 
are not warranted for the monitors. 
The principal limitation in their 
performance is cone excursion be-
low about 100Hz. If used as a moni-
tor without the subwoofers, there is 
nothing that can be done to resolve 
this limitation.

With a 30W per channel power 
amplifier, and with typical modern 
music, neither the bass nor treble 
frequencies are clipping before the 
bass driver struggles. The monitors, 
as standalone speakers, are pretty 
well giving you everything they can 
with the passive crossover.

Adding the subwoofers changes 
things a bit. The function of the ac-
tive crossover in the subwoofer is to 
stop bass getting to the 5in drivers 
in the monitor speakers. It also re-
lieves the monitor amplifiers from 
amplifying the low-frequency signal 
content. This means that the moni-
tor cone excursion is significantly 
reduced, and the power required for 
the monitor speakers is significantly 
reduced too.

Consequently, the use of a 30W 
power amp and a passive crossover 

Why do bookshelf speakers use passive crossovers?
on the monitors is quite generous. 
Even at silly volumes, there is no 
clipping in the monitor frequency 
ranges. The bass amplifiers can then 
drive the subs to full power with no 
midrange or treble to worry about.

A subtle thing here is that if the 
bass driver/amp is clipping, the mid-
range and treble are not clipped too 
as they are on that separate amp. 
This allows you to drive the sub 
quite hard and not clip the major-
ity of program material.

I guess this is a long way of say-
ing: yes, we could have used a three-
way active crossover, but it would 
have gone against our idea to keep 
the project relatively simple. Also, 
we think the idea of using reels of 
enamelled copper wire as air-cored 
inductors is clever and worthy of 
publication.

You are welcome to change the de-
sign and build your own set of speak-
ers with 3-way active crossovers. It 
certainly can be done; we just don’t 
think it’s necessary. It can be made 
to work, and you may have some 
fun implementing it. That’s the great 
thing about DIY projects – you can 
customise them.
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