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Overview

2.0verview

The Smart Plug Solution is based on MKM14Z64 and implements measurement of grid voltage, current,
frequency, active and reactive energies. With the WIFI chip, use UART and predefined command
protocol to implement status display and function setting from the mobile application to the socket.
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Figure 1. Smart Plug diagram
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Features

3. Hardware description

The Smart Plug is shown in the following figure. The hardware board is designed according to the
existing mould. The maximum load is decided by different relay and width of power PCB.

Figure 2. Board demonstration

4. Features

Smart Plug features:

e ARM® Cortex®-MO+ core, part number MKM14Z64CHHS5, 44 LGA (5 mm x 5 mm) Packaging, 50
MHz system clock, 64 KB Flash, 16 KB SRAM

e 220V input voltage, 10 A maximum current allowed

e Current sampling uses 25 ppm 5mQ current sampler, 24 bit SD ADC

e Voltage sampling uses 25 ppm resistive voltage network, 24 bit SD ADC
e Grid frequency detected by on chip voltage

e Single 32.768 K Crystal Input for 5 ppm RTC

e Extensible external 64 Mb SPI Flash

e 3 channel light pulse for calibration

e UART to extend WIFI module
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Hardware module

5. Hardware module

5.1 Power supply

The system accepts grid voltage input. The power module will then convert it to 5 V DC output and
convert to 3.3V DC by LDO. Finally, power is output to the MCU system and the WIFI module.

3V3D_MCU
*—C4
+3V u7 0.1 UF
7 3 4 1 i 2 —
IN  TAB_VOUT | J( ? GND
c6 c7 vout TRF(B-035V06-TF | C8 c9
=L o5 2L _q0UF —*-10UF 10UF —*.—10UF 3V3D_RF
0.1 UF 16V 16V 16V 16V
1
GND
AMS1117-33
c10
B B ] o1uF
GND GND GND GND GND GND GND

Figure 3. System power supply

5.2 System clock

KM14 uses an external Seiko +/-20 ppm 32.768 KHz crystal. The MCU will do frequency doubling by
internal FLL. The system work clock is 48 MHz.
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Figure 4. System clock
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5.3 Debug interface

Hardware module

KM14 uses SWD as a debug interface and the customer can use Jlink or Multilink for development and

debugging.
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Figure 5. Debug Interface

5.4 Voltage sampling
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Voltage sampling uses the AFE 24-bit XA ADC module. Signals of grid voltage will go through the
voltage division resistor first and then enter into the ADC module.
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Figure 6. Voltage sampling
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Hardware module

5.5 Current sampling

Current sampling uses AFE 24-bit ZA ADC module. The load current goes through the sampling resistor
and enters into the ADC module.
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Figure 7. Current sampling

5.6 Grid frequency detection

The grid frequency is detected by the analog comparator in KM. The two inputs of the comparator are
connected to L and the output signal of the AC divided voltage.
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Figure 8. Grid frequency detection
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Hardware module

5.7 External NVM

The system has an extensible extended 64 Mb SPI Flash. The actual capacity can be decided by
customer application.
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Figure 9. External NVM

5.8 Light pulse

The system has 3-channel light pulse for precision calibration, second pulse, and status indicator.
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Figure 10. Light pulse
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Hardware module

5.9 Communication interface

The system uses UART as an interface to communicate with the Wi-Fi module and also provides the
required power, interrupt, and control signal.
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Figure 11. Communication interface

5.10 Communication module

The communication module of this reference design uses the Qualcomm QCA4002 and the K22F MCU,
with AllJoyn, and the customer can also select their own communication module as per their design.
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Figure 12. Communication module
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6 Revision history

Table 1. Revision history

Revision number Date Substantive changes

0 03/2017 Initial release
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Information in this document is provided solely to enable system and software
implementers to use NXP products. There are no express or implied copyright licenses
granted hereunder to design or fabricate any integrated circuits based on the
information in this document. NXP reserves the right to make changes without further
notice to any products herein.

NXP makes no warranty, representation, or guarantee regarding the suitability of its
products for any particular purpose, nor does NXP assume any liability arising out of
the application or use of any product or circuit, and specifically disclaims any and all
liability, including without limitation consequential or incidental damages. “Typical”
parameters that may be provided in NXP data sheets and/or specifications can and do
vary in different applications, and actual performance may vary over time. All operating
parameters, including “typicals,” must be validated for each customer application by
customer’s technical experts. NXP does not convey any license under its patent rights
nor the rights of others. NXP sells products pursuant to standard terms and conditions
of sale, which can be found at the following address:
nxp.com/SalesTermsandConditions.

NXP, the NXP logo, and Kinetis are trademarks of NXP B.V. All other product or service
names are the property of their respective owners.
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