
Blynk Widget Settings 

Widget Mode Input/Output pin Label/Text/Items 

LCD Simple (0) Virtual Pin V21 line 1 
(1) Virtual Pin V22 line 2 

Pushbutton Switch Virtual pin V4 Combination 

Menu 
(Hint: make a 

selection 
Virtual pin VI 

Scene 
1 - All on 

2 - In waves 
3 - Sequential 
4 - Slow glow 

5 - Chasing flash 
6 - Slow fade 

7 - Twinkle flash 
8 - Twinkle 

9 - Varying twinkle 
10-Flicker 

11 - Flicker alternating 
12-All off 

Slider Send values on 
release - On 

Virtual pin VO 
Values 1 to 12 Scene (1 to 12) 

Slider Send values on 
release - On 

Virtual pin V2 
Values 750 to 0 

Slow-Twinkle Speed- 
Fast 

Slider Send values on 
release - On 

Virtual pin V3 
Values 5 to 60 Interval (seconds) 

Then you can download the sketch 

[ESP8266_Blynk_Christmas_Lights. 
ino) from the Silicon Chip website 

and open it in the Arduino IDE. 
To enable secure communication 

between the software and the hard¬ 
ware, a Blynk authorisation code is 

required. The code is provided when 

a new project is created in the Blynk 
App. The code can be emailed and 

then pasted into the Arduino sketch. 

Your WiFi network SSID and secu¬ 

rity code must also be entered into 
the sketch to enable the WiFi con¬ 
nection. 

Next, you will need to configure 
the Blynk app. Refer to the adjacent 

table to see which controls and op¬ 
tions you will need to set. 

Once you have Blynk set up, con¬ 
nect a USB/5V TTL serial adaptor 

to your PC and the serial port on 
the Christmas light controller and 

set it up (in the Arduino IDE) for a 
baud rate of 76,800 (which is what 

the ESP8266 defaults to). Now hold 

down Si and S2 simultaneously, 
then release Si and while still hold¬ 
ing S2, initiate the upload from the 
Arduino IDE (CTRL+U). You can re¬ 

lease S2 once the IDE indicates that 
it has finished compiling the code 
and begun uploading it. 

Note that if you don’t have a 5V 
TTL serial adaptor, you can use a 
3.3V adaptor and omit the resistive 

divider on the receive pin. Also, 
you can edit the sketch to add more 

scenes to the 11 supplied, if desired. 

Note that the analogWrite(pin,value) 
function is used throughout the 

sketch to control the GPIO ports as 
this provides PWM of the outputs for 
dimming the LEDs. 

The unit is powered from a 30V 
supply rated to deliver at least 
500mA. 

Phillip Webb, 

Hope Valley, SA. ($80) 

Level shifter/inverter 
for back-EMF sensing 

Because N-channel Mosfets and 

NPN transistors generally have bet¬ 
ter performance compared to equiv¬ 

alent P-channel Mosfets and PNP 
transistors, it’s tempting to control 

motor speed by connecting the mo¬ 
tor positive terminal permanently to 

the positive supply and then switch¬ 
ing the negative terminal to ground. 

This can also simplify the control 
circuitry, as it will normally have its 

ground rail connected to the power 
supply negative rail. 

However there’s a disadvantage to 
this approach: if you want to sense 
the motor’s back-EMF for speed reg¬ 

ulation, when the transistor switch 
is off, the negative terminal of the 
motor tends to sit near the positive 

supply rail and back-EMF causes a 

reduction in this voltage. This makes 
sensing the back-EMF tricky, espe¬ 
cially if there’s a lot of supply noise 

or ripple overlaid on it. 

You can easily use an op amp con¬ 

figured as a differential amplifier to 
invert the back-EMF signal and shift 
it to be relative to the negative rail, so 
it can be filtered and fed to an analog- 

to-digital converter or analog cir¬ 
cuit, for speed regulation. However, 
typical op amps will only operate to 
about 40V. So if you’re dealing with 
a 48V (or higher voltage) motor, you 
would need an expensive and diffi¬ 

cult-to-get high-voltage op amp, or a 
tricky supply arrangement. 

This circuit provides an alterna¬ 
tive. It uses just four transistors and 

a handful of passive components to 

invert and level-shift the back-EMF 
signal, giving you a positive-going, 

ground-referred output. While its 

accuracy and performance are com¬ 
promised somewhat by its simplic¬ 
ity, it’s more than adequate for speed 

regulation feedback. In this form, it 
will operate with a motor supply of 

up to 80V and switching speeds of 
at least several kilohertz. 

It works as follows. NPN transis¬ 

tors Ql and Q2 form a differential 
pair, with the base of Ql acting as 
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Level shifter/inverter for 
back-EMF sensing - continued 

the non-inverting input and the 
base of Q2, the inverting input. The 

non-inverting input is connected 

to a voltage divider across the mo¬ 
tor supply, with a 22pF capacitor to 

reduce the effect of high-frequency 
hash. The inverting input is con¬ 
nected to a similar divider between 

the circuit’s output and the motor’s 

negative terminal, which serves as 
the motor back-EMF signal source 
when the motor is not being driv¬ 

en (ie, when the low-side switch 

transistor(s) are off). 
The difference in voltage between 

the two inputs changes the current 

through Q2’s 560Q collector resistor 

and the resultant voltage controls 
PNP transistor Q3. Its base current 
is amplified and converted into a 
voltage relative to the negative rail 

(ground) by its lOkQ collector resis¬ 

tor. The voltage across this resistor 
then controls NPN transistor Q4, 
which acts as an inverter, in combi¬ 
nation with another 10kO collector 

pull-up resistor. 
A 22pF capacitor between Q4’s 

base and collector reduces the band¬ 

width of the circuit to around 20kFlz, 
to prevent oscillation, while diode 

D1 stops this capacitor from charg¬ 
ing to more than about -0.5V at times 

when the output is near 0V, which 

greatly improves recovery from this 
condition and also improves sta¬ 

bility. 
To better understand how the cir¬ 

cuit works, consider what happens if 
the motor’s negative terminal starts at 

a voltage similar to its positive termi¬ 
nal and then drops. Assume that the 
circuit output is initially 0V. In this 

condition, the bases of both Ql and 

Q2 are initially at 40% of the supply 
voltage but the voltage at the base of 

Q2 then begins to drop. 
This reduces the current through 

Q2’s collector and hence the voltage 

across its collector resistor, increas¬ 
ing the voltage at Q3’s base. This re¬ 
duces Q3’s base bias, thus reducing 
the current flowing to the base of 

Q4. This in turn causes it to start to 
switch off, allowing the output volt¬ 
age to rise, so the feedback voltage 
at the base of Q2 starts to rise. This 

cancels out the drop in that voltage 
due to the lower back-EMF voltage. 

Hence, the bases of Ql and Q2 are 
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Fig.l: a simulation of the circuit. 
The motor+ terminal voltage is the 
green trace, the motor- terminal 
is the blue trace and the output 
voltage is the red trace. 

held at essentially the same voltage, 

with the output voltage rising when 
the back-EMF voltage falls and vice 

versa. 
The overall gain is set to around 

67% because the output at Q4’s col¬ 
lector can’t swing all the way up to 

the positive rail. Normally, the back- 
EMF signal needs to be attenuated to 

be sensed anyway, so you can simply 
compensate by reducing the attenu¬ 

ation ratio. The ratios of the pairs 
of lOkQ and 15k£2 resistors can be 

changed to adjust the overall gain 
of the circuit; for unity gain, use 

identical value resistors (eg, change 
the two 15k£2 resistors to lOkO). For 

lower gain, increase the value of the 

15kf2 resistors. 
Fig.l shows a simulation of this 

circuit, with the motor + terminal 
voltage shown in green (with 10kHz 
ripple), the negative terminal vary¬ 
ing in a 20kHz sinewave at greater 
than the full supply amplitude (blue 
waveform) and the output voltage 

in red. 
Nicholas Vinen, Silicon Chip. 
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