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Project Objective
This project demonstrates full wave rectifier implementation using mixer component.

Overview
The sine wave is given to the input of the Multiplying mixer. The mixer operates:

® As an inverting amplifier when its local oscillator input is Low (-1).

®  As a noninverting amplifier when its local oscillator input is High (+1).

The local oscillator input of the mixer receives the square wave of the same frequency as an input sine wave. A
rectified wave is thus obtained at the mixer output.

Component List

Instance Name

Component Name

Component Category

Comments

Mixer_Multiplier

Mixer

Analog

Configured as Multiplier

Comp_ZCD Comparator Analog --

Opamp_Buffer Opamp Analog > Amplifiers The opamp buffers the reference
voltage (Vdda/2) before it is brought
out on the pin

Pin_Sinelnput Analog Pin Ports and Pins --

Pin_RectifiedOut Analog Pin Ports and Pins --

Pin_Reference Analog Pin Ports and Pins --

Vdda/2 VRef System -
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Top Design
The following figure shows the components and their routing.

Mixer Multiplies input sine wave with square wave of same frequency (as sine wave) results in rectification. Comparator generates the
square wave from the input sine signal.

Input Sine Wave at PO[2] Rectified Output at P3(3]
AT AN & U A
INNANAAN
s :f~|\/'('r$
] o Iy ' J \ a \ / \ Il )
R [TV T
el g Mixer . T \J; V \
\ Mixer A B §
7 Fin Fout
Pin_Sinelnput [i} =y E b {i] Pin_ReciifiedOut
Ref_Signal |\,
Comp ZCD =]
Comp L
Whitipty
Ref_Signal | -:’_
Opamp _Butfer
Opamp
sda/ Ref_Signal
Veda/2 el — — ——{4] Pin_Reference
Reference at PO[1)
The following figure shows the pin configuration (as in .cydwr file)
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Component Configuration
Mixer_Multiplier

Configure ‘Mixer

Configure | Builtin

Setup

Mixer Type altiply (Up) Mixe +
Fower digh Power v

LO Source
O Internal LO

@ Extarnal LO

LO Freguency 40 kHz

Opamp_Buffer

Configure ‘OpAmp’

Mame: El aamp_Buffer |
Configure | Built-in q b
rMode |FD||DWEr A |
Power ‘High Fower w ‘

Apply

Cancel

Mixer_Rectifier

Note The Opamp component buffers the reference voltage (Vdda/2) before it is brought out on the pin.
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Comp_ZCD

Configure “Comp’

MName: n_ZCD
- Configure | Built-in 4 b

Huwsteresis
() Enable (®) Disahle

Speed
O Ultra Low Power

O Slow @ Fast

PowerDownOwverride
() Enable (®) Disahle

Folarity
@ MNon-Inverting O Inverting

Svnc
O Marm @ Byvpass
W[

Wdda

W

W
LYy

Wddd

Wazd

Design Wide Resources
This project uses the default configuration. Refer to the .cydwr file for the default settings.

Operation

Introduction

Rectifiers are typically designed with opamps and discrete components. An example is shown in Figure 1. These
rectifiers can be implemented in PSoC 3 and PSoC 5 using PSoC 3 and PSoC 5 opamps. However, PSoC’s
unigue configurable and programmable analog peripherals allow the construction of rectifiers without using any
external components.
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Figure 1. Typical Implementation of a Precision Rectifier
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A sine wave, when multiplied with a square wave of the same frequency and phase as the sine wave, results in
rectification.

Input the sine wave to the mixer input. A square wave of the same frequency is obtained by passing the input sine
wave through a comparator. Feed the output of the comparator into the local oscillator input of the mixer. The
mixer takes care of the multiplication and produces a rectified output.

A multiplying mixer multiplies by acting as a unity gain amplifier, alternating its gain between +1 and -1 based on
the local oscillator input level. The mixer:

® Acts as an inverting amplifier when its local oscillator input is low (-1).

®  Acts as a non-inverting amplifier when its local oscillator input is high (+1).

Figure 2 shows the block diagram of the implementation and Figure 3 illustrates the timing diagram of the input
signal, comparator output, and mixer output. As shown, when the sine wave goes below zero, the comparator
output also goes low; this sets the gain to -1. Therefore, the negative half of the incoming sine wave is always
given a gain of -1 and the positive half is given a gain of +1, leading to rectification.

Figure 2. Block Diagram of Mixer Implementation Method
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Figure 3. Timing Diagram of Mixer Implementation Method
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Hardware Connections

®  The external sine input signal needs to be reference with respect to Vdda/2. So, apply 1-V amplitude and

1-kHz sine wave signal to Pin PO[2] with respect to Pin PO[1]. Connect the signal generator output signal to
PO[2] and the signal generator ground to Pin PO[1].
Connect pin PO[2] and P3[3] to the oscilloscope to view input signal and rectified output signal respectively.

®  For rest of the basic settings of the DVK, refer to the CY8CKIT-001 PSoC Development Kit Board Guide,
which is supplied with the kit.
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®  Use the device selector window (Project->Device Selector) in PSoC Creator to select the appropriate device
and device revision. If you are using a PSoC 3 device (for example, CY8C3866AXI-040) with production
revision, then use the following selection.

Devices

Motices

Log

4 I

e

m
[

18 Columns Hidden

CYSC38668XA039 | 7 PSoC3(8051)| Automotive | 67| B4 8| 2048 4 240 1«16 Qf 1y 20-hit Delta Sigma | 4
CYBCI0ERAMA-D40 | 7 PSoC3(8051)| Automotive | 67| B4 8| 2048 4 240 1«16 Q! T 20-bit Delta Sigma | 4
CYSC38668KA054 | 7 PSoC3(8051)| Automotive | 67| B4 8| 2048 4 24 1 ° Qf 1y 20-hit Delta Sigma | 4
CY8C3I0ERAMADRE | 7 PSoC3(8051)| Automotive | 67| B4 8| 2048 4 24 1 - Q! T 20-bit Delta Sigma | 4
CvaC38664]-023 ? PSoC3 (8051) Industrial | 67| 64| 9| 2048 4 24 1 ° z:;! 1w 20-bit Delta Sigma | 4
CYBC38EEAX]-035 ? PSoC3 (8051) Industial | 67| G4 8| 2048 4 240 1«16 Q! T 20-bit Delta Sigma | 4
CvaC38664x]-038 ? PSoC3 (8051) Industrial | 67| 64| 9| 2048 4 24 1) ®16 z:;! 1w 20-bit Delta Sigma | 4
CYBC38EEAX]-039 ? PSoC3 (8051) Industial | 67| G4 8| 2048 4 240 1«16 Q! T 20-bit Delta Sigma | 4
o
CBCI8EEAX]-054 ? PSoC3 (8051) Industial | 67| 64| 8| 2048 4 24 1 - Qf T 20-bit Delta Sigma | 4
CvaC38664x]-055 ? PSoC3 (8051) Industrial | 67| 64| 9| 2048 4 24 1 ° z:;! 1w 20-bit Delta Sigma | 4
CvBCI8EELTI-020 ? PSoC3 (8051) Industial | 67| 64| 8| 2048 4 24 1 - Qf T 20-bit Delta Sigma | 4
CyaC3866LTI-023 ? PSoC3 (8051) Industrial | 67| 64| 9| 2048 4 24 1 ° z:;! 1w 20-bit Delta Sigma | 4

<

347 of 347 devices found | Clear Filbers

[ Start Auto Select

l

Similarly, select an appropriate device number to work with the PSoC 5 Device family (for example,
CY8C5588AXI-060).

Note For engineering samples, device revision is marked on the package as part of the device number.

Production silicon will not have an ES marking.
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Build the Project and Program the Device
Press SW4 to reset the device. (Reset Switch)

The following figure shows the Input Signal and Rectified Output.
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