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RAK19003 WisBlock Mini Base Board Datasheet
WisBlock Mini Base Overview

RAK19003 WisBlock Mini Base module is the new main board that allows you to attach WisBlock modules through
the standardized expansion connectors. In addition, the WisBlock Mini Base module also comprises a Type-C
USB connector, indicator LEDs, button, and sensor connectors.

If you can't find a module that fits your I0T requirements, use the standard connectors of WisBlock to develop your
own specific function module. WisBlock supports open-source hardware architecture and you can find tutorials
showing how to create your own Awesome WisBlock % module.

Applications

o Wireless Sensor Network

« Environmental monitoring

» Wireless data transmission

« Data acquisition in the industrial environment

» Location and tracking of personnel or moving objects

Main Features

« Flexible building block design, which enables modular function realization and expansion

« High-speed interconnection connectors in the WisBlock Base board to ensure the signal integrity

e Supports multiple types of low power MCUs

» Supports multiple types of sensors. A single board can support a combination of two different types of sensors
e Low power battery power supply

e Supports lithium battery charging

e Supports solar charging

« Fulfills Industrial level design

e Compact size: 30 x 35 mm

Specifications

Overview

RAK19003 is a WisBlock Base board that connects WisBlock Core and WisBlock Modules. It provides the
power supply and interconnection to the modules attached to it. It has one slot reserved for the WisBlock Core
module and two Slot C-D for WisBlock Modules. The WisBlock Core is attached on the top side, and the WisBlock
Modules are attached to the bottom side of the RAK19003 WisBlock Base board. Slot D holds modules up to

23 mm in size, while Slot C supports 10 mm WisBlock Modules. Also, there are two 2.54 mm pitch headers for
extension interface with BOOT, 12C, and UART pins.

For convenience, there is a Type-C USB connector that is connected directly to WisBlock Core MCU’s USB port (if
supported) or to a USB-UART converter depending on the WisBlock Core. It can be used for uploading firmware
or serial communication. The USB-C connector is also used as a battery charging port.

WisBlock Modules are connected to the RAK19003 WisBlock Base board via high-speed board to board
connectors. They provide secure and reliable interconnection to ensure the signal integrity of each data bus. A
set of screws are used for fixing the modules, which makes it reliable even in an environment with lots of
vibrations.


https://github.com/RAKWireless/Awesome-WisBlock
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Using RAK19003 as your WisBlock Base board, you can make your project compact, which is ideal in small
enclosures. You can also use a RAK19005 WisBlock Sensor Extension Cable to position WisBlock Modules
apart from the WisBlock Base board or in any part of your case.

Board Overview

RAK19003 Ver.B
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Figure 1: RAK19003 WisBlock Mini Base Top (Left) and Bottom (Right) View

Block Diagram

The block diagram in Figure 2 shows the internal architecture and external interfaces of the RAK19003 board.
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Figure 2: RAK19003 Mini Base Block Diagram

Hardware

The hardware specification is categorized into six parts. It discusses the interfacing, pinouts, and their
corresponding functions and diagrams. It also covers the electrical, mechanical, and environmental parameters
that include the tabular data of the functionalities and standard values of the RAK19003 WisBlock Mini Base.

Interfaces

RAK19003 WisBlock Mini Base provides the following interfaces, headers, button, and WisConnectors:

« 1 WisBlock Core module

» 2 WisBlock Modules compatible with Slot A-B

» 1 Type-C USB port for programming and debugging

» 3.7 V Rechargeable battery connector

» 5V Solar Panel connector

» 2 Headers with BOOT, I12C, and UART pins accessible with solder contacts

Additionally, it has two user-definable LEDs - one power supply/charging indicator LED and a reset button.

Figure 3 and Figure 4 show the location of RAK19003 main components.


https://store.rakwireless.com/products/fpc-extension-cable-for-slot-a-to-d-rak19005
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Figure 4: RAK19003 Bottom View Components

Type-C USB port

The Type-C USB connector is compliant with the USB 2.0 specification. This USB interface directly communicates
with the connected WisBlock Core module. It is also used as a charging input port for the battery. Here are some
of the advantages of the Type-C USB connector:

e Smaller and reversible connector shape
« Port can be input or output
» Fast battery charging
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Figure 5: USB Type-C receptacle pinout

J6 and J7 Headers

On the WisBlock Mini Base board, there are two 2.54 mm pitch headers for the IO extension. BOOT, 12C, and
UART pins from the WisBlock Core module are also connected to these headers.

J6 Header Pinout
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Pin Pin Name Description
1 VDD 33V

2 GND Ground pin
3 SCL I2C1 Clock
4 SDA 12C1 Data

J7 Header Pinout

Pin Pin Name Description

1 RX1 UART1 Rx pin
2 TX1 UARTL1 Tx pin
3 GND Ground pin

4 BOOT MCU Boot pin

NOTE BOOT pin

BOOT pin is used on startup configuration or sequence of the WisBlock Core connected to it. It is
commonly used for uploading the bootloader and/or application firmware. The requirements of the state of
the BOOT pin depend on the specific model of the WisBlock Core used.

Battery Connector

Figure 6 shows the battery connector V+(VBAT) and GND.

GND
VBAT

Figure 6: Battery Connector Pin Order

WARNING

The voltage of the battery must not exceed 4.3 V.
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Solar Panel Connector

Figure 7 shows the solar panel connector V+(Vin) and GND.

VIN

GND

Figure 7: Solar Panel Connector V+ and GND

WARNING

The output voltage of the solar panel must not exceed 5.5 V. Otherwise, it may cause permanent damage
to the board.

LEDs

Three LEDs are used to indicate the operating status. Below are the functions of the LEDs:

« @ Red LED - Connected to the charger chip to indicate the charger status. When the battery is charging, this
red LED is on. When the battery is full, this LED is weak light or off.

e [] Green LED - Connected to the MCU module, controlled by MCU defined by the user.

« @ Blue LED - Connected to the MCU module, controlled by MCU defined by the user.

RESET Push Button

The Reset Push Button is connected to the MCU module. When pushed, it resets the MCU.

Pin Definition
Connector for WisBlock Core

The WisCore module connector is a 40-pin board-to-board connector. It is a high-speed and high-density

connector, with an easy attaching mechanism.

Figure 8: WisCore module connector

The table below shows the pinout of the 40-pin MCU module connector:
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Pin Function Name of WisBlock Pin Function Name of WisBlock
Number Base Number Base

1 VBAT 2 VBAT

3 GND 4 GND

5 3v3 6 3v3

7 usB+ 8 USB-

9 VBUS 10 Swi
11 TXDO 12 RXDO
13 RESET 14 LED1
15 LED2 16 LED3
17 VDD 18 VDD
19 I2C1_SDA 20 I2C1_SCL
21 AINO 22 AIN1
23 BOOTO 24 107

25 SPI_CS 26 SPI_CLK
27 SPI_MISO 28 SPI_MOSI
29 101 30 102

31 103 32 104

33 TXD1 34 RXD1
35 12C2_SDA 36 12C2_SCL
37 105 38 106

39 GND 40 GND

As for the following table, it shows the definition of each pin of the WisBlock Core connector:
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Nul:‘:l:)er Pin Name Type Description

1 VBAT S Power supply from battery

2 VBAT S Power supply from battery

3 GND S Ground

4 GND S Ground

5 3V3 S 3.3 V power supply

6 3V3 S 3.3 V power supply

7 USB+ I/0 USB D+

8 USB- I/O USB D-

9 VBUS S USB VBUS

10 SW1 I/0 Not connected

11 TXDO I/0 MCU UARTO TX signal

12 RXDO I/O MCU UARTO RX signal

13 RESET [ Connected to the reset switch, for MCU reset

14 LED1 I/1O LED for battery charging indication

15 LED2 I/1O LED for custom usage

16 LED3 I/1O LED for custom usage

17 VDD S Generated by MCU module fo.r power sensor board if the MCU IO
level is not 3.3V

18 VDD S Generated by MCU module fo.r power sensor board if the MCU IO
level is not 3.3 V

19 [2C1_SDA 110 The first set of 12C data signal

20 12C1_SCL le] The first set of 12C clock signal

21 AINO A Analog input for ADC

22 AIN1 A Analog input for ADC

23 BOOTO | For ST MCU only. The MCU will enter boot mode if this pin is

connected to VDD.
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Nu|:ri1|1ber Pin Name Type
24 107 I/O
25 SPI_CS I/0
26 SPI_CLK I/O
27 SPI_MISO I/0
28 SPI_MOSI I/O
29 101 I/0
30 102 I/O
31 103 I/0
32 104 I/O
33 TXD1 I/0
34 RXD1 I/O
35 [2C2_SDA I/0
36 12C2_SCL I/O
37 105 I/0
38 106 I/O
39 GND S
40 GND S

Connectors for WisBlock Sensor

Description

Not connected

SPI chip select signal

SPI clock signal

SPI MISO signal

SPI MOSI signal

General purpose 10

Used for 3V3_S enable

General purpose 10

General purpose 10

MCU UART1 RX signal

MCU UART1 RX signal

The second set of I12C data signal

The second set of 12C clock signal

General purpose 10

General purpose 10

Ground

Ground

The WisBlock sensor module connector is a 24-pin board-to-board connector.

Figure 9: WisSensor module connector
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NOTE

There are two connectors reserved for the sensor modules on the RAK19003. The pinout definition of the

WisBlock modules with 24-pin connector on WisBlock Mini Base varies according to its connector.

Connector C

TXD1

SPI_CS

SPI_MISO

12C1_SCL

VDD

3V3_ S

NC

NC

NC

NC

NC

GND

Connector D

TXD1

SPI_CS

SPI_MISO

12C1_SCL

VDD

3V3_ S

NC

NC

NC

NC

NC

GND

Pin Number

11

13

15

17

19

21

23

Pin Number

10

12

14

16

18

20

22

24

Connector C

GND

SPI_CLK

SPI_MOSI

12C1_SDA

104

103

3V3 S

VDD

NC

NC

NC

RXD1

Connector D

GND

SPI_CLK

SPI_MOSI

12C1_SDA

106

105

3V3 S

VDD

NC

NC

NC

RXD1

As for the following table, it shows the pin name and description of each pin in the WisSensor module connector.
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Pin Connector Connector ..
Type Description
Number C D
1 TXD1 TXD1 /O UART TX signal
2 GND GND S Ground
3 SPI_CS SPI_CS I/1O SPI chip select signal
4 SP|_CLK SPI_CLK 110 SPI clock signal
5 SPI_MISO SPI_MISO /O SPI MISO signal
6 SPI_MOSI SPI_MOSI 110 SPI MOSI signal
7 I2C1_SCL 12C1_SCL /O 12C clock signal
8 12C1_SDA [2C1_SDA 110 I2C data signal
Generated by CPU module. Used to power sensor
9 VDD VDD S ) i
board if MCU 10 level is not 3.3 V
General purpose 10 pin. When 3V3_S is used, this
10 104 106 10 2 purp P SVe_ IS Used,
pin cannot be used as an interrupt input.
1 3V3 S 3V3 S S 3.3 V power supply. This power pin is controlled by
- - 102 from the WisBlock Core module.
neral pur | in. When 3V i hi
12 103 105 1o Ge ef.sl purpose 10 pi e .3 3 S |§ used, this
pin cannot be used as an interrupt input.
13 NC NC NC Not connected
3V ly. Thi ini I
14 3V3 S 3V3 S S 3.3V power supply. .|s power pin is controlled by
- - 102 from the WisBlock Core module.
15 NC NC NC Not connected
P le.
16 VDD VDD S Generated by CPU module Use.d to power sensor
board if the MCU IO level is not 3.3 V.
17 NC NC NC Not connected
18 NC NC NC Not connected
19 NC NC NC Not connected
20 NC NC NC Not connected
21 NC NC NC Not connected

22 NC NC NC Not connected
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Pin Connector Connector ..
Type Description
Number C D
23 GND GND S Ground
24 RXD1 RXD1 110 UART RX signal

Electrical Characteristics
Absolute Maximum Ratings

The Absolute Maximum Ratings of the device are shown in the table below. The stress ratings are the functional
operation of the device.

WARNING

1. If the stress rating goes above what is listed, it may cause permanent damage to the device.
2. Under the listed conditions is not advised.
3. Exposure to maximum rating conditions may affect the device reliability.

Ratings Maximum Value Unit

Power Supply on the USB port (VBUS) -0.3t05.5 \%

Battery Voltage (VBAT) -0.3t04.3 V

Solar Panel Voltage (CONN_S) -0.3t05.5 \%

10s of WisConnector —0.3 to VDD+0.3 \%

ESD 2000 Y,
NOTE

The RAK19003, as any electronic equipment, is sensitive to electrostatic discharge (ESD). Improper
handling can cause permanent damage to the module.

Current Consumption

The RAK19003 is designed for low-power lIoT products. Its power supply uses a high-efficiency low ground
current regulator. When there is no module on RAK19003, the leakage current is lower than 2 pA. With
WisBlock Core and WisBlock sensor on it, the sleep current is lower than 10 yA. When a LoRa module is
transmitting, the current may reach 130 mA.
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Conditions Current Unit
Leakage current, without any module on RAK19003 2 HA
Idle current, with WisBlock Core and WisBlock Modules in sleep mode 10 HA
Working current, with LoRa module transmitting 130 HA
Maximum output current 750 mA

Battery Connector

The RAK19003 WisBlock Mini Base Board can be powered by a battery, connected to the P2 connector. The
nominal operating voltage of the battery should be within the range shown in the following table. The matching
connector for the battery wires is a JST PHR-2 2 mm pitch female

Minimum Typical Maximum Unit

3.3 3.7 4.3 \%

The USB connector is used as a charging port. The voltage and current fed to the battery through the port should
not exceed its charging limits, as shown in the table below.

Parameter Value
Charging Voltage 45-55V
Charging Current 350 mA

A suitable Li-lon battery should have the following parameters as shown in the table below:

Parameter Value

Standard Voltage 3.7V

Charging Voltage 42V

Capacity As required

Discharge current At least 500 mA
NOTE

Don't use a non-rechargeable battery.

Solar Panel Connector

A 5V Solar Panel can be connected to the board via the P1 connector. The solar panel can also be used to
charge the Li-lon battery. The matching connector for the solar panel wires is a JST ZHR-2 1.5 mm pitch female


https://www.jst-mfg.com/product/detail_e.php?series=199
https://www.jst-mfg.com/product/detail_e.php?series=287

& RAK’ Documentation Center

Mechanical Characteristics

Board Dimensions

Figure 10 shows the detailed mechanical dimensions of RAK19003.

Top View Bottom View

35.00 .00

; | Unit:mm

Figure 10: RAK19003 Mechanical Dimensions

Figure 11 and Figure 12 show the mounting holes location and diameter of the RAK19003 Board.
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Figure 11: RAK19003 Mounting Holes Location and Diameter
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Figure 12: RAK19003 Mounting Holes Location and Diameter

WisConnector PCB Layout

1 2 3 | 4 5 | 6 | 7 | 8
[ Rev [ LocamoNs [ DESCRPTION [ DATE  [REVISER | APPD
| | | \
A Electrical A

Current Rating: 0.3A AC(rms)/DC
Voltage Rating: 60V AC(rms)/DC
Contact Resistance: 90 m @ Max
Insulation Resistance:100 M @ MIN

‘ | ots0.40) F”"’“’”’ Withstanding Voltage: 150V AC r.m.s —
boonoodnoo ino 2 Temperature Range—Operating: —55°C~+85C
as T o o T Material and Plating
g 2 a Housing: LCP( UL 94V-0)
B ; J S S Contact Pin:Phosphor Bronze B
2 g Plating: Gold Plated
: =N
oo [
| T orezomm 7 o) 1\ e L
c Circuits| Part No. Dimensions(in /mm) ¢
= (n) | A B c
g 24 | FBBO4004-F24S1XX3K6M | .287(7.30) | .244(6.20) 173(4.40)
A 30 | FBB04004—F30S1XX3K6M | .335(8.50) | .291(7.40) 1220(5.60)
_ r\ - : j W 34 | FBBO4004—F34S1XX3K6M | .366(9.30) | .323(8.20) .252(6.40) |
" R E T - l-n-n—ml =[om — 40 | FBB04004—F40S1XX3K6M | .413(10.50) | .370(9.40) .299(7.60)
Mating View
0 D
Ordering Information
— FBB 040 04 — F XX S 1 XX 3 K6 M —
s 1 2 3 4 5 6 7 8 9 10 11
035(0. ms(u 40) [E oos(o 23) ‘_ £C8 RETENTION
g it Entry Angle
E z m 4 Category 2 Series Number 3|D|st|nct|on No. 4|Type 5|C\rcu|ts ‘ Y Ang
g aoooo DDD g FBB—Board To Board 040-Pitch0.4mm |04 |F~Female [xx ‘smowmm £
g I g8
§ J» _ ‘ ‘l : — 5 g Plating B|Thickness of Plating 9 |MuterioI—Resin 10| Color—Resin 11|Packaging
E ‘ N 5 = 1—Gold Plated 8g_iold Flash 3_LcP K6—Black M—Reel
00000000004 {000
s © (]| GENERAL TOLERANCES | APPROVE BY DATE  [PART NO. [TEM NO.
o ver | | (UNLESS SPECFED) | FRANK | 26/SEP/13 | rpg04004—FXYSIXX3KEM |FBBO4004-F I
F Recommended P.C.Board Layout PROKCTON | x.+012(030) | X't5 [CHECKED BY | DATE  [om Leader Of Industry | F
DESIGN UNITS 3 CHERRY Board to Board
Inch (metric) XXEOB0.) | XE2 26/SEP/13 Pitch 0.4mm 180" Vertical (SMT) | REV 0 | SHEET NO. 1/1
SCALE | SizE | xk006(015) | X1 | DRAWN BY DATE 15515 DRAWNG CONTAINS INFORMATION THAT IS PROPRIETARY TO TGA INDUSTRIAL
51 A4 | XX0.004(0.10)] XXX'+05)  JACOB 26/SEP/13 | ELECTRONICS(S.Z)COLLTD AND SHOULD NOT BE USED WITHOUT WRITTEN PERMISSION
1 2 3 | 4 [ 5 [ 6 [ 7 | 8

Figure 13: WisConnector PCB Footprint and Recommendations

Environmental Characteristics

The table below lists the operation and storage temperature requirements of RAK5005-0:
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Parameter Minimum Typical Maximum
Operational Temperature Range -35°C +25°C +75°C
Extended Temperature Range —40 °C +25°C +80 °C

Storage Temperature Range —40°C +25 °C +80 °C

Schematic Diagram

The component schematics diagram of the RAK19003 is shown in Figure 14 and Figure 15.
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Figure 14: RAK19003 Schematic Diagram



'

W RAK® Documentation Center

—4

u
VEAT vBAT
T vaar vear2 |2 T
ti.‘-‘D-l"—J GNDI GND2 "—|||w(]ND
.1\'3}75 EVEN iviz "4[1\'3
USBP 71y epe use. (B USBHN
vas 9 | vaus swi e m 15
—L rxm rxpo 2 el o oo 2 III ND I U owp (2 (oS
1 | peser Y sPLCS 3| s ok L4 smex sp1cs 3| o s Lt seo
an LED? 15 | epn T s sermiso s | oo |6 smomost ORI — I RV
ZRT | o b2 |18 von  BUK pasa 7| oo oo |5 mOisDa porsct 7)o opa |5 morsoa
zerson 19 oy gny vicr_scy. |22 LCLSCL vopf—2] von apior [10_104 vpf—2| VoD Gpion 2106
ADEVBAL 2] g PUNTY == W3 st 3v3 Gpio 2120 wi_sp—1 3v3 grio2 |03
Boom 3 | mooro o7 |2 —Ldn i s Ly v s
Ses B lsmes seicLi |25 SMLCLE Bl 16 HE<—{von =L 16 HE—jvop
EPIMEEY SPI_MISO sp1_Mosy |28 SP MOS 17 15 7 15 8
o2 L 102 Ly 20 -2 121 e o |2
103 A o jos 2R I08 -2y n 2 o » |2
el—-LE Rxp (LEXDL 2 aup RXD 2 gnp Rxp (RLEXD!
—3 4 o soa ez soL 2 I GNp GND I gup oap 22
105 7 1 ios o6 | 22106 B { aup axo B | gup aap %_
3 1 Gy GNDa |40 = TS e
EL} Guns anps |22
B g anps |24

Figure 15: RAK19003 Schematic Diagram (Connectors)
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