WET32+

A small development module for PIC32, PIC24 and dsPIC with on-chip USB OTG

OXYRAY Electronics.



MJET32+ is a small development module for quick prototyping for Microchip’s TQFP64 microcontroller with on-chip USB
e.g., PIC32, PIC24F) and dsPIC33EP. This module is ideal for learning advanced PIC microcontroller and suitable for who
has a PIC programmer that supports Microchip ICSP (e.g., PICKIT 3)

Features

- Supported devices : PIC32, PIC24, dsPIC with on-chip USB OTG

- Support USB On-The-Go dual role with Micro AB connector

- USB VBUS can control on OTG version

- 3.3V voltage regulator on board

- Uses external 5Vdc or from Micro AB USB connector as power source™

- 1 on-board switch reset

- 1 on-board LED power supply indicator

- On-board footprint for 1 user-defined switch for general purpose(option 3)

- On-board footprint for 1 user-defined LED for general purpose(option 2)

- On-board footprint for 32.768 KHz and two capacitors for RTCC/Timer1(option 1)
- On-board footprint for Micro SD card connector(option 5)®

- On-board footprint for 2X8-pin connector for character LCD module e.g. , 16x2, 20x2(option 4)
- On-board footprint for SPI component for EEPROM/SRAM etc.(option 6)

- On-board footprint for MS5611/MS5607 pressure sensor(option 8)

- On-board footprint for TC1047 temperature sensor(option 7)

- On-board footprint for ICSP connector

-PCB Size 2.7 x 1.4”

- 52 pins 0.100" x 1.300" wide

Note : (1). 5V from external power supply or 5V from USB for BASIC version,
5V from external power supply only for OTG version.
(2) This option installed for both BASIC and OTG versions.
(3) All components for all options are not installed except option 5
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Ordering Code :

e UJET32A+ -> Semi-assembled BASIC version without MCU, No option 5, No OTG components
e UJET32B+ -> Semi-assembled BASIC version with MCU. This version can be used as USB device only.
e UJET32C+ = Semi-assembled OTG version with MCU. This version can be used as USB host and device.

Dimension : Inches(mm)
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WIET32+ Pin out

RC13 and RC14 shared with X2(secondary crystal oscillator in option 1)

RG3 shared with USB D-

RG2 shared with USB D+

RF3 shared with USB ID

RB5 shared with USB VBUSON (for OTG version only)

RD11 shared with USB PGOOD(for OTG version only)

For other I/0 pins shared with on-board options see in schematics

Note :

NOoOMLON R

More details see full schematic.

e
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ICSP Connector
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Basic configuration components

TOP

BOTTOM
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Components for basic configuration (BASIC and OTG version)

Components  Values

Qty. Description

IC1 TQFP-64,0.5mm |1 MCU PIC32, PIC24, dsPIC with on-chip USB OTG
R1 10K 1 0805 resistor, MCLR pull-up resistor.

R2 1K 1 0805 resistor, current limiting resistor for LED1

Cl 10uF/16V 1 1206 polarized or non-polarized capacitor.

C3 10uF — 33uF/6.3V | 1 1206 polarized tantalum capacitor. 16V can be used.
C9 10uF/6.3V-10V 1 1206 polarized or non-polarized low ESR capacitor
C2, C4, C5, 0.1uF/50Vv 9 0805 capacitor. C10 is not installed by default.

C6, C7, C8, C21 and C22 for OTG version only.

C10, C21, C22

Cl11,C12 18pF - 22pF 2 0805 capacitor, actual value depends on X1 spec.
SW1 3.5x6mm 1 Reset switch, SMD 3.5mm x 6mm x high

LED1 SMD 1206 1 Power indicator LED

IC2 LD1117AS33TR 1 SOT-23, 3.3V LDO, main 3.3v power supply

X1 8MHz HC-49S 1 Primary oscillator, 8MHz for BASIC and OTG version
D1 SK14 Schottky diode 1A. For BASIC version only.

CONZ2 (USB) Micro AB 1 SMD Micro AB connector recommended by USB-IF
IC6 TPS2051B 1 For OTG version only.

C20 4.7uF/6.3V 1 0805 - 1206 capacitor. For OTG version only.

R13 10K 1 0805 resistor. For OTG version only.

CON3 is used for connecting to external USB connector e.g., standard A female.
J1is used for detect VBUS, shorting solder jumper pad on J1 if used.

R4 is used for pull-down VBUS pin in USB device/peripheral mode. This R4 is used in the application that uses USBID pin
to detect VBUS when USB module is disabled. R4 value depends on user decision. R4 not installed by default.
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Note : The differences between BASIC and OTG version.

BASIC version. D1 is installed so the USB VBUS can be used as power supply(USB device/peripheral only).
OTG version. D1 is not installed and use external 5Vdc for power supply only, that is USB OTG/dual role.
The components specified “For OTG version” in schematic sheet 1 are not installed for BASIC version.

OTG version can control VBUS on/off.

BASIC version has 51 1/0 pins if using internal oscillator and USB is not used.

OTG version use two extra I/0 pins for control(VBUSON) and monitor VBUS power(PGOOD), so there are 49
I/0 pins available if using internal oscillator and USB is not used.

7. BASIC version can be used as self-powered/bus-powered USB device/peripheral.

S A

Tip : If this board used as standard USB host only likes a USB port on PC.

1. Changes C20 to 100uF/6.3V (SMD 1206).
2. Connects CON3 to external USB standard A receptacle (female).
3. Driving VBUS “on” all the time by control VBUSON/RBS5 = 1. (Actually USB host library always driving VBUS “on”)

Standard USB host
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OPTION 1 (see full schematic sheet 2)

X2 isa 32.768 KHz crystal oscillator. It is used for secondary oscillator source for RTCC or Timerl. X2 is located on the top
side of PCB.

If capacitors are required, there are two 0805 SMD capacitor footprints (C13 and C14) on the bottom side of PCB. The
value of C13 and C14 depend on X2 specification (see your X2 datasheet).

Components
Components  Values Qty.  Description
X2 32.768KHz 1 Secondary oscillator , Digikey #631-1205-ND etc.
C13,C14 18pF-22pF 2 0805 capacitors

Note : The actual capacitance for C13 and C14 depend on load capacitance(CL) of X2(see in your X2 data sheet). The PCB
stray capacitance(Cs) at X2 is about 6pF (measuring on solder pads for X2 when MCU, X2, C13 and C14 are not installed).

CL = ((C13 x C14)/(C13 + C14)) + Cs

C13=Cl4=(2xCL)-Cs
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OPTION 2 (see full schematic sheet 2)

LED2 or user-defined LED is located on the top side of PCB and used for general purpose. R10 is a current limiting resistor
for LED2. R10 is located on the top side of PCB.

Components
\Components Values Qty. Description
LED2 SMD 1206 1 User-defined LED, general purpose, debug etc.
R10 1K 1 0805 resistor
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OPTION 3 (see full schematic sheet 2)

SW?2 or user-defined switch is located on the top side of PCB and used for general purpose. R9 is pull-up resistor located
on the bottom side of PCB.

Components
Components  Values Qty.  Description
SW2 SMD switch 3.5mm x 6mm 1 User-defined switch
R9 10K 1 0805 resistor
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OPTION 4 (see full schematic sheet 2)

This option used for 4-bit mode character LCD with backlight. The connector for LCD is a standard 0.1” pitch 2x8-pin
header that can connect to standard 16-pin character LCD via cables. The R/W pin can select to control LCD via J3 which is
a solder jumper pad. By default R/W is connected to ground via PCB trace pin 2 to pin 1 on J3. If user’s application
software requires R/W pin to control LCD, first cutting PCB trace between pin 1 and 2 on J3, then shorting pin 2 to pin 3
on J3.

Components
\Components Values Qty.  Description
LCD1 Character LCD 1 e.g., 16X2,20X4 LCD
VR1 10K 1 LCD contrast, footprint designed for Bourns 3362P
R8 Depends on 1 1206 resistor, current limit for backlight. Some
backlight type models can short with 0 ohm resistor.
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OPTION 5 (see full schematic sheet 2)

Option 5 used for Micro SD card using SPI mode(SP12). Shorting J2(solder jumper pad) If card detect feature is used. All
components for option 5 are located on the bottom of PCB. This option is installed for both BASIC and OTG version.

Components
\Components VEUVES Qty.  Description
CON4 SD card connector 1 Micro SD card, ATTEND TECHNOLOGY #112J-TXAR-R
J2 Solder jumper pad 1 Card detect feature enable for MCU
R3,R4,R5, 10K 5 0805 resistors for pull-up signal line. Also used for
R6,R7 option 6 and 8.
C15 0.1uF/50V 1 0805 capacitor, high frequency decoupling capacitor
C19 10uF/6.3V 1 0805 capacitor, low frequency decoupling capacitor
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OPTION 6 (see full schematic sheet 2)

Option 6 used for SPI devices such as EEPROM 25LC256 or other compatible SPI devices (including pinout and footprint).
All components for this option are located on the bottom side of PCB.

Components
\Components Values Qty.  Description
IC4 SPI devices 1 e.g., 25LC256, SOIC8, 150 mil footprint
C17 0.1uF 1 0805 capacitor, decoupling capacitor
R11 10K 1 0805 resistor, CS pin pull-up resistor
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OPTION 7 (see full schematic sheet 2)

Option 7 was designed for TC1047 temperature sensor. All components for this option are located on the bottom side of
PCB. Please note the sensor will also be affected by IC1(MCU) temperature too.

Components
Comp Values Qty.  Description
onents |
IC3 TC1047 1 Temperature sensor, SOT-23 footprint
Cl16 0.1uF 1 0805 capacitor, decoupling capacitor
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OPTION 8 (see full schematic sheet 2)

Option 8 was designed for MS5611/MS5607 pressure sensor. The sensor is configured for interfacing in SPI mode. Please
note the sensor has built-in temperature sensor so it will also be affected by IC1(MCU) temperature too.

option 8 SPI Pressure Sensor

VDD o2
=T MS5611 MS5607
1 8 A
* VDD SCLK RG6
Cisg 2 Sy SDI'SDA |— "RGS >
= [ 3 1o spo |8 TRGTS
0.1uF 10K T 3 S B
: CSB CSB RDO >
Notes :
1) All pull-up resistors for SDO, SDI and SCLEK pins

— — are shared with option 5(R4-R6).

TOP
i [l I_ﬁ'_l'l'il':JTCI
JJE
BOTTOM

Micro 5D

Components
\Components Values Description
IC5 MS5611 or MS5607 | 1 Pressure sensor
C18 0.1uF 1 0805 capacitor, decoupling capacitor
R12 10K 1 0805 resistor, CS pin pull-up resistor
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Troubleshooting

1. Why I can’t read/write flash drive?
Make sure the external power supply is 5V and measured voltage on VBUS to ground pin at CON3 is 4.85 - 5V
when VBUSON(RB5) = 1 and flash drive is connected.

2. Thevoltage in (1) is ok but still can’t read/write flash drive . Why?
When act as host the USB cable must not too long. If the USB cable too long the voltage at end of USB cable(at
flash drive) may be dropped below the minimum requirement to operate flash drive.

3. When act as OTG host and use Micro AB feature in stack configuration my board can’t detect Micro A plug?
Because your plug is a NON-standard Micro A plug. This means that the ID pin is not connected to ground
although it is called Micro A plug but it is not standard Micro A plug which the ID pin is connected to ground.

4. RTCC Not start and signal 32.768KHz on scope.
Change C13 and C14 to match load capacitance(CL) for X2. PCB stray capacitance(Cs) must be taken into account
when choosing C13 and C14.

CL =((C13xC14)/(C13 +C14)) +Cs
Cs = 6pF

More details see application note “DS01365C Recommended Usage of Microchip Serial RTCC Devices”
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	LCD1-10
	LCD1-16
	LED2-K
	SW2-1
	VR1-1


	N00061
	Ports
	N00061


	NetC13_2
	Pins
	C13-2
	X2-2

	Ports
	NetC13_2


	NetC14_2
	Pins
	C14-2
	X2-1

	Ports
	NetC14_2


	NetCON4_1
	Pins
	CON4-1


	NetCON4_2
	Pins
	CON4-2
	R7-1

	Ports
	NetCON4_2


	NetCON4_8
	Pins
	CON4-8


	NetCON4_9
	Pins
	CON4-9
	J2-2
	R3-1


	NetIC3_2
	Pins
	IC3-2

	Ports
	NetIC3_2


	NetIC4_1
	Pins
	IC4-1
	R11-1

	Ports
	NetIC4_1


	NetIC5_4
	Pins
	IC5-4
	IC5-5
	R12-1

	Ports
	NetIC5_4


	NetCON4_7
	Pins
	CON4-7
	IC4-2
	IC5-6
	R4-1

	Ports
	NetCON4_7
	NetCON4_7
	NetCON4_7


	NetCON4_3
	Pins
	CON4-3
	IC4-5
	IC5-7
	R6-1

	Ports
	NetCON4_3
	NetCON4_3
	NetCON4_3


	NetCON4_5
	Pins
	CON4-5
	IC4-6
	IC5-8
	R5-1

	Ports
	NetCON4_5
	NetCON4_5
	NetCON4_5


	NetJ2_1
	Pins
	J2-1

	Ports
	NetJ2_1


	NetLCD1_3
	Pins
	LCD1-3
	VR1-2


	NetLCD1_4
	Pins
	LCD1-4

	Ports
	NetLCD1_4


	NetLCD1_6
	Pins
	LCD1-6

	Ports
	NetLCD1_6


	NetLCD1_11
	Pins
	LCD1-11

	Ports
	NetLCD1_11


	NetLCD1_12
	Pins
	LCD1-12

	Ports
	NetLCD1_12


	NetLCD1_13
	Pins
	LCD1-13

	Ports
	NetLCD1_13


	NetLCD1_14
	Pins
	LCD1-14

	Ports
	NetLCD1_14


	NetLCD1_15
	Pins
	LCD1-15
	R8-1


	NetLED2_A
	Pins
	LED2-A
	R10-1


	NetR9_1
	Pins
	R9-1
	SW2-2

	Ports
	NetR9_1


	NetR10_2
	Pins
	R10-2

	Ports
	NetR10_2


	RW
	Pins
	LCD1-5

	NetLabels
	RW


	VCC
	Pins
	LCD1-2
	R8-2
	VR1-3


	VDD
	Pins
	C15-2
	C16-1
	C17-2
	C18-1
	C19-2
	CON4-4
	IC3-1
	IC4-3
	IC4-7
	IC4-8
	IC5-1
	R3-2
	R4-2
	R5-2
	R6-2
	R7-2
	R9-2
	R11-2
	R12-2



	Ports
	RB1
	RB11
	RC13
	RC14
	RD0
	RD1
	RE0
	RE1
	RE2
	RE3
	RE4
	RE5
	RE6
	RE7
	RF0
	RG6
	RG6
	RG6
	RG7
	RG7
	RG7
	RG8
	RG8
	RG8
	RG9





