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Change History 

 

 

Rev Date Comments 

0.1 Jan 23, 2018 Initial Draft 

1.0 May 11, 2018 Release Version 
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Picture of Raspberry Pi Zero W with Explorer Board HAT 

Top View 
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Picture of Raspberry Pi Zero W with Explorer Board HAT 

Bottom View 
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Picture of Raspberry Pi Zero W with Explorer Board HAT 

Side Top View 
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Picture of Raspberry Pi Zero W with Explorer Board HAT 

Side Bottom View 
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Picture of Raspberry Pi Zero W with Explorer Board HAT 

End View 
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Picture of Raspberry Pi Zero W with Explorer Board HAT 

Opposite End View 
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Introduction 

 

The Explorer Board HAT was designed to be used with a Raspberry Pi Zero W controller board 

but can be used with any version of a Raspberry Pi. 

 

The Explorer Board HAT is 68mm long x 33.9mm wide and 1.6mm thick. 
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Block Diagram 
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Schematic Drawing (Sheet 1 of 4) 
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Schematic Drawing (Sheet 2 of 4) 
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Schematic Drawing (Sheet 3 of 4) 
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Schematic Drawing (Sheet 4 of 4) 
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Assembly Drawing (Bottom Side) 
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Assembly Drawing (Top Side) 
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Bill of Materials (BOM) 

Explorer Board HAT 
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Bill of Materials (BOM) 

Explorer Board HAT 
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Bill of Materials (BOM) 

Explorer Board HAT Pi Zero Kit 
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Bill of Materials (BOM) 

Explorer Board HAT Coupling Kit 
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Connector J1 Pin Out (standard Raspberry Pi Pinout) 

 

 

 

Pin Description Pin Description 

1 +3.3V Out 2 +5V 

3 I2C1 SDA 4 +5V 

5 I2C1 SCL 6 GND 

7 GPIO4 8 UART0 TX 

9 GND 10 UART0 RX 

11 GPIO17 12 GPIO18 

13 GPIO27 14 GND 

15 GPIO22 16 GPIO23 

17 +3.3V Out 18 GPIO18 

19 SPI MOSI 20 GND 

21 SPI MISO 22 GPIO25 

23 SPI SCLK 24 SPI CS0 

25 GND 26 SPI CS1 

27 ID_SD 28 ID_SC 

29 GPIO5 30 GND 

31 GPIO6 32 GPIO12 

33 GPIO13 34 GND 

35 GPIO19 36 GPIO16 

37 GPIO26 38 GPIO20 

39 GND 40 GPIO21 
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The following are some of the IC chips are used on the Explorer Board HAT Board. 

 
Ref Part Number Vendor Description 

U1 MCP73831-2ATI/MC Microchip IC Controller Li-Ion 4.2V 8DFN 

U3 ADS1014BQDGSRQ1 TI IC ADC 12-Bit I2C SMD 

U4 TPS61090RSAR TI IC Sync Boost Adj 2A Sync 16VQFN 

U5 CC1110F32RHHT Ti IC RF TxRx MCU ISM<1GHz 36-VFQFN 

U7 CAT24C32WI-G On Semi IC EEPROM 32KBit 400KHz 8SOIC 
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Battery 

 

Use a Polymer Lithium-Ion Battery, Single Cell, Charge cut off 4.2V, Nominal Voltage 3.75V. 

The Explorer Board HAT has for it battery connector a JST 2 pin SMT 2mm right angle S2B-

PH-SM4-TB.  The mating connector on the battery is: JST PHR-2, terminals JST SPH-002-

P0.5S. 

 

 

Slide Switch 

 

The Slide Switch is used to disconnect the battery from the powering the “Rig”.  The slide switch 

has an “ON” and “OFF” position.  When the battery is connected, the “Rig” can be powered on 

or off with the switch. 

 

If the USB cable is connected, the “Rig” will not be powered down with the slide switch.  To 

power down the USB cable must be disconnected and then the slide switch to “OFF”. 

 

 

PTC Fuse 

 

The PTC Fuse will trip when more than 1A is drawn from the battery.  This is to protect the 

battery from a short.  After waiting a couple of minutes, the PTC Fuse will reset, and the battery 

can now power the “Rig”. 

 

 

Synchronous Boost Converter 

 

The Synchronous Boost Converter takes the battery voltage and boosts it to 4.8V.  The battery 

voltage can be between 4.2V to 3.2V.  The battery voltage is then boosted to 4.8V. 

 

 

Battery Charger 

 

The Battery Charger uses a fully integrated Li-Ion, Li-Polymer charge management controller.  

The constant voltage regulation is fixed at 4.2V.  The constant current value is set at 500mA.  

The battery charger controls a red LED (Charging).  The red LED is on when the battery is 

charging.  The red LED goes off when the battery is charged. 

 

The battery charging is started by plugging a USB cable into the Raspberry PI Zero W “PWR” or 

“USB” connector.  To start charging, the voltage on the USB cable must be 4.95V or greater.  

Sometimes if the USB cable is too long the voltage will not be high enough.  Then try using a 

shorter USB cable.  Also, sometimes an Ethernet switch or USB charger will have a lower than 

4.95V output.  This lower voltage will not charge the battery (Charging LED will not come on). 
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Ideal Diode 

 

An Ideal Diode is used to separate the output of the Synchronous Boost Converter (4.8V) and the 

5.0V when an external USB power is plugged into the Raspberry Pi Zero W PWR or USB 

connector. 

 

 

 

Voltage Monitor 

 

The Voltage Monitor measures the battery voltage.  When the voltage monitor measures the 

battery voltage a resistor divider is turned on.  When the voltage monitor is not measuring the 

battery voltage then the resistor divider is turned off.  In this way the battery is not drained with 

the resistor divider always connected to the battery. 

 

 

 

Display 

 

The Display is an OLED white 128 x 64 dot matrix.  The display can show 21 characters across 

and 8 rows down.  The Raspberry Pi controls the display with its I2C port 1 bus. 

 

 

 

Up and Down Push-Buttons 

 

The Up Push-Button when single clicked moves the display cursor up.  The Up button when 

double clicked will move the cursor back one page. 

 

The Down Push-Button when single clicked moves the display cursor down.  The Down button 

when double clicked will select the item the cursor is on. 

 

 

 

900MHZ RF Transceiver 

 

The RF Transceiver transmits and receives information.  The Raspberry Pi controls the RF 

Transceiver using the SPI bus. 
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Antenna 

 

The antenna is a single wire.  This antenna plugs into the A1 connector.  This is an U.FL ultra-

miniature coaxial connector (UMCC).  North America uses the 915 MHz frequency and Europe 

uses the 868 MHz frequency. 

 

 

Frequency Anaren Model 

915 MHz 66089-0930 

868 MHz 66089-0830 

 

 

 

EEPROM 

 

The EEPROM stores the HAT configuration.  This EEPROM is used by the system.  The user 

software does not use this device.  The device is accessed thru I2C port 0. 

 

 

 

Low Battery LED 

 

The Low Battery LED is an orange LED.  This LED comes on when the battery voltage is 3.6V.  

This will still the user notice that there is a short period of more time to run the “Rig”. 

 

The “Rig” will automatically shut down when the battery voltage is 3.3V or lower.  This is a 

hardware function and does not depend on the software.  This enabled is to protect the battery so 

the battery can have a maximum number of charge cycles and not cause damage to the battery.  

The “Rig” will power up again when the voltage is above 3.7V.  This hysteresis (3.3V to 3.7V) is 

designed to protect the “Rig” from powering off then powering back on again.  Plugging in the 

USB cable will turn the “Rig” back on. 

 

 


